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3riIHO 3 IUIAaHOM TPOBEJCHHS HAYKOBO-TEXHIUYHMUX 3ax0jiB MiHicTepcTBa OCBITH 1
Hayki XapKIBCbKUN  HaIllOHAJIbHUM  YHIBEPCUTET PATIOCICKTPOHIKM CHIJIBHO 3
VYKpaiHChbKOIO aCTpPOHOMIYHOIO —acoralieo, PamioactpoHomiunuM iHcTUuTyTOM HAH
VYkpainu 15 Oepesnst 2016 p. mpoBoauTh HaykoBHl ceMiHap «Pamiomereopu, MeTeopH 1
MDKIUIaHETHA CKJIaJ0oBa: MOOJM3y Ta Ha BIACTaH», MPUCBSUEHUN TaMm’ATi BIIOMOIO
JOCITiTHAKA MeTeopiB pamionokariiaum metonom npod. XHYPE B.JI. Kameesa (1920-
2004) mo 96-piuust 3 mHs HapomxeHHsA. B 2016 BumoBHIOETHCS 60 pOKIB, K TpOd.
b.JI. KameeB ouonuB kadenpy OcHOB pamioTeXHIKH 3 OQIIIHHUM BKIIOUEHHSM HaIPSIMKY
paaioJOKaITHUX METEOPHUX JTOCIIHKEHb 0 HAYKOBUX HampsMKiB Kadempu Ta sk Oyino
3aBeplIeHe OYAIBHHUIITBO 3arOpPOJHBOI CIOCTEPEKHOT 0aszu mia XapKoBOM (U y4acTi y
nporpami  «MixHapoaHuii reodizuunuid  pik  1957»), Ha SAKid Yy TOJAJBIIOMY
CTBOpIroBajiacs Ta (PyHKIIIOHyBajia MeTeopHa pajaiosiokaniiina cuctema MAPC, Bu3HaHa He
OJIUH pa3 Ha MDKHAPOJHOMY pIiBHI OJIHIEI0 3 HAWJIOCKOHATIIIMX Yy CBITI, a B YKpaiHi
BKJIFOUEHA JI0 Tepesiiky 00’€KTiB, Kl € i1 HalioHaJbHUM HajaOaHHs. B 1996, 20 pokis
tomy, y criHax XHVYPE 3a inimiatuBoro mpod. b.JI. KameeBa Oyma mpoBeaeHa
MDKHapojHa KoHdepeHIss «MereopHi yacTku B atMmocdepi 3emii», npucsyeHa S0-
pIYYIO MiATOTOBKU PAaJIIOIHXKEHEPIB Y XapKOBi Ta 25 — piydi0 METEOPHOTO HAIMPSMKY Yy
ctinax XHYPE. C imenem Bb.JI. KameeBa noB’s3aHO 3aCHYBaHHS Ta pO3rOpPTaHHS
pPagloMETEOPHUX JIOCIIIKEHb B YKpaiHi Ta 3HauH1 gocsarHeHHs kadeapu OPT ta yueHux
XHYPE y npomy HanpsiMKy CBITOBOro piBHA. B apceHani BITUM3HSHHUX BHHAropoj 3a
nocsiruenHs yuennx XHYPE, cepen inmmx, npemist HAH Ykpainu im. M.I1. bapa6amosa
nocimigaukam mereopiB b. JI. KameeBy Ta FO.I. Bonomyky 3a xHury «Merteopu Ta
METE€OpHa pEuOBMHA». BpaxoByroun BaroMuid BHECOK JOCHIAHUKIB PailOMETEOPIB Yy
Xapkosi i kepiBaunrBoMm b.JI. KameeBa MixkHapoiHa acTpoHOMIYHA CIILJIKA MPUCBOIIA
TpboM actepoinaM imena 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. TMpopekTopa 3 HaykoBoi poOotu; Bomomyk FO.I., 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., Aekan PT dakynbrery, T.B.0 NHPOpPEKTOpa 3 HAYKOBO-
negaroriynoi poootu; loxos O.I., npod., k.T.H., HavaneHuk HJIY, Bine-npesunent AH
[1PE; boxuncekuii I.A., k.T.H., 3acT. HavasibHUKa HJIY; Antinos 1.€., npod., aA.T.H., 3aB.
kad. OPT; Loma O.1., mpod., a.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; Kocrtups O.0O., c.H.c., O.T.H.,
mupextop HYI[ OPT; Knrounuk 1.1., ronoBa npodxomy, pod., k.T.H., 3aB. kad. [IEEA.
Poboua rpyna: Boxwuncekmii [.A. (romopa), Bunokypo O.0. (3aCTyHmHHK TOJIOBH),
Bmamenko JL.I'., Tuxonenko JI.O, Koctups O.0., Hakoneunuit M.B., Camconkia O.M.,
Konomienp C.B, Mypamiko O.C., Xapuenko I'.A.

BignosinansHa 3a mpoBeaeHHs CeMinapy Komowmienp C.B.

Cxuax mporpamHoro oprkomirery Ceminapy:

Bonomyxk [O.1., a.1.H., mpod. (cniBroyioBa)

Cnimuenko ML, n.¢.-m.H., ipod., npod. kap. MEIII (XHYPE), ronosuuit pemnakrop
30ipHuka «Paniorexnikay, npe3uaent AH ITPE (cmiBromnosa)

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

OneitnikoB 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 ConsiyHoi cuctemu HJII «AO»
Opnecekoro yHiBepcutety (Opeca, Ykpaina)

Kaiinamm B.I'. kx.¢.-m.H., mupextop HJII AcTpoHomii XapbKiBCBKOIO Hal[lOHAJIBHOIO
yHuBepcuteTy iMeHi Kapa3zina (XapkiB, Ykpaina)

KonoBanenko 0.0., akagemik HAHY, 3act.nmpektopa, 3aB.Biiily HU3bKOYACTOTHOI
panioactponomii PI HAHY (m.XapkiB, Ykpaina)

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

Jyk’ssauk 1B, k.b.-m.H., 3acT.aupektopa AcTpoHOoMiuHOi oOcepBaropii KuiBchkoro
HaIrioHanbpHOTO yHiBepcuteTy iM. 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)

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

[lynsra O.B., c.H.c., a.¢d.-M.H., gupektop HaykoBO-IOCHIAHOTO  IHCTUTYTY
«MukosnaiBcbka acTpoHOMIuHa obcepBaropis» (M.MukonaiB, 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. qupekrop [llamaxuHcbkoi
AO (ITamaxa, Pecry6iika AzepOaiimkan)



Koxiposa I'.l. a.¢.-m.H., nupektop [HCTUTYT AcTpodizuku PecryOniku Tamkukuctan (M.
Hymran6e, PecrryOimika TamkukucTaH)

Kapa6anos O.I'., x.1.H., TexHomoriunuii iHcTuTyT ([K0pmkis, Atnanrta, CIIIA)

Huero [xanuec, PhD, Hamionanshue aepokocmiune arentctBo - NASA Goddard Space
Flight Center (I'punGent, Mapunenn, CLLA).

VYuennii cekpetap K.¢.-m.H. Konomiens C.B.

Anpeca oprkomirery: XapKiBCbKUN HalllOHAJIBHBIN YHIBEPCUTET pPaaiOeIeKTPOHIKU
(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:
Jlopori KoJjeru,

[upo nasKyl0 3a 3ampolIeHHS B3ATH yYacThb Yy CEeMiHapl IaMm’ATi He3a0yTHHOIO
b.JI.Kameesa. Jlocnimkenns b.JI.KaieeBa Ta #ioro y4HiB yBIMIILIH 10 30JI0TOr0 (DOHIY
acTpoHOMiIYHOI Hayku Ykpainu. Sk cBimuuth nporpama Ceminapy igei b.JI.Kameea
KUBYTH Ta PO3BUBAIOTHCS.

[lupo Ba,

AukiB SApocnaB CrenaHoBuu, akanemik HaronansHoi Akaaemii Hayk Ykpainu, uneH
[Ipe3unii Axanemii, a.¢.-M.H., qupekTop ['010BHOI acTpoHOMIyHOi oOcepBatopii HAH
VYkpainu.

11.03.2016

Cmamucmuxa: npeocmasneno 32 ookiaoa, 3 Hux -22 ycmuwix u 10 cmenooswix, 3a516/1€HO
npeseHmupyrouwux yuacmuuxkos 26 uz Ypaunvt u ewe uz 2 cmpan: Poccuu-2 (c yuemom
coasmopcmaa) u Taoxcuxucmarna-4. C yuemom coasmopcmea 6ce2o y4acmaeosanu yyeHbvle
5 cmpan (m.e. coasmopamu 6viu yuenvie, 8 mom uucie, uz Ascmpuu, Opanyuu, Yexuu).
C yuemom uieH08 npocpammHO20 OPSKOMUMEmMA U COa8MOpPO8 — YUacmeo8anu yieHvle u3

7 cmpan, kpome Yrkpauuwvr (Taooscuxkucmaua, 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 mapra 2016 roga

PEITUICTPALIUSA VYYACTHUKOB (rmaBHbli  Kopmyc, (poiie, 3ai
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 XHYPI). 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 U OPpraHu3anMii, KoJuIier, y4eHuKoB (10 2-X
MUH KaX]I.)

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

1. C.B. Koaomuen (k.¢g.-m.H.), FO.1. Bonomyk, H.1. Cnumuenko (XHYPDO,
XapbekoB) «b.JI. KarmieeB u MeTeopHOE HaIpaBJICHHE HAYYHBIX HCCIICTIOBAHMMA
XapbKOBCKOTO HAIMOHATHHOTO YHUBEpPCUTETA PAANOITIEKTPOHUKHI
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.¢.-m.n.), M.B. Memprux' (‘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.®. Yepuorop (1.¢.-m.H., XHY um. Kapasuna, XapbkoB), «Duzndeckue
3 PeKTh, COMPOBOXKAABIINE TMOJET U B3PHIB UeENsIOMHCKOTO METEOPOUIA:
c6.Paguorexnmnka (20 mun)

5. B.A. Baxoxkaii (1.¢.-m.H. HUU actponomun 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. HUW 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.Kamno (x.T.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.3axapenxo  (1.¢.-m.n.), KIO. Munocruas’, A.A. Konopanenko' ,
Cumopuyk M.A.' (‘P HAHY, Xapbkos), I'. <131z11116:p2 (ZHH-T KOCMHUYECKUX
uccienoBanuii Actpuiickoir AH), X. PIOI(ep3 (3KOMI/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.®. Yeprorop® (XHY wum.
Kapazuna, XapbkoB) «CHUCTEMHBIA CHEKTpaIbHBIM aHau3 HHGPA3BYKOBOIO
CUTHAaJIa, CTCHEPUPOBAHHOTO YEJISIOMHCKUM MeTeopouaom» (10 mun)

11. B.J. Kykym (x.t.i), A.H. OumneiinukoB (XHYPD) «Pa3pabotka
Majio3aTpaTHOW  PaTUOMETCOPHOM  CHCTEMBl  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 acTpoHOMHYECKAsI
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'. [lIkyparo (HMM actponomu XHY wum.
Kapasuna) «Freshest lunar craters formed by meteoroids: new dicoveries and
features» (10 mun)

14. B.M. YymakoB (a.1.H.) «K mpobiemMe 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.Pagnorexnuxa (10 mun)

16. P.KO. llanapenxo. W.E. AutunoB (a.1.H.), A.U. lxaprer (XHYPDJ)
«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
rejvoleHTpuieckue paccrosaus menee 0,1 a.e.» (10 mun)

18. A.M. Mo3srosas, YUypiomoB K.11. (AO KHY wum. T.IllleBuenko) Karanor u
auarpamMMmbl - ['poTpuiana aJjisi  JIMHUM  MYJBTUIUIETOB JKeJle€3a U JPYTUx
XUMHUYCCKHX 3JIEMEHTOB, HAOJI0JJaCMbIX B METCOPHBIX W KOMETHBIX koMax (10
MUH)

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

20. B.E. CapaneBuda™ (m.¢p.-m.H.), A.B Bproxoseuxnii’., H.C., CoxoBukoBa’ ,
C.B.Xmamos®, A.B. HOFOpeJIOBZ, 1. C.Moscecsin®, H.IO. ,[[mep3
(1Y>Kropoz[CKHﬁ HY, *XHVYPD, 3XapI>KOBCKOG [IPEICTaBUTEIILCTBO
TE€HEpPAJIbHOTO  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 JBIKeHUEM) 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, NNPUHATUE 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
HallUOHAJIbHBIM ~ YHUBEPCHUTET) «B03MOXHBIE ~ METEOPOUJIHBIE  POU
JONTONEPUOINYECKUX KOMET» ¢0.PaqnorexHuka

25. A.H. KonoBasoa H.A. (k.¢.-m.H., UH-T Actpodusuxu PT, JlymanOe,
Taoowcuxucman) «Ileproabl aKTUBHOCTH METEOPUTO-TIPOU3BOIAIINX OOJUIOB,
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
acTepoimiB»

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. IInexno, 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 MOHUCKAa COBMECTHBIX (hOTO-
PaIuoIOKAIMOHHBIX HaOII0/ICHUM METEOPOB B TamKuKucTaHe
c0.PagnorexHuka

30. M. Hap3ueB (MUu-t Acrtpodusuxku PT, Jyman6e, Taodowcuxucman)
«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., TAUILI Mockosckuii I'Y, Mocksa, Poccust),
. boposuuka (Actporomuueckuit Uuctutyt, Yemickas Axkagemus Hayk,
Onpapxeés, Uexus) «MomnekymsipHbIC MOJIOCH B CIIEKTPaxX YHUKAITBLHOTO OOJuIa
benewmosy

IIpumeuanus u cokpawenus: *TIIAHUPYIOTCA KaK CTaTbU BO Beeykp. MexnyBes.
Hay4d.-TexH. «c0.Paguorexnuka» 2016. HHII - HanmonanbH. Hay4HBIN LEHTD,
I'V - rocynmapcrBen. ynuBepcuter; HY - nHanmonaneH. yHuBepcureT; AO —
acTpoHoM. oO0cepBaropus, PU — 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.
XapbKOBCKUI HAIMOHAIBHBIM YHUBEPCUTET PAAUOIICKTPOHUKHN
61166, Xapbkos, np. Hayku, 14
E-mail: svitlana.kolomiyets@nure.ua

B 2016 BumnoBHtoeTbes 60 poki, sk npod. b.JI. KameeB ouonuB xadenpy OcHoB
pamioTeXHIKH 3 OQIIIHUM BKJIIOUEHHSM HANpsMKY paJioJOKaIlifHUX METEOpHHUX
JOCIIIJKEHb JI0 HAayKOBHX HamnpsMKIB Kadeapu Ta K OyJo 3aBeplieHe OYIIBHHUIITBO
3aropoJHBO1 CrocTepexHOi 0a3u mig XapkoBoM (g ydacTi y mporpami « Mi>KHApOIHUN
reodizuunui pik 1957»), Ha sKii y ToJanbIIOMy CTBOpIOBajacs Ta (YyHKI[IOHyBala
MeTeopHa pajaioyiokaiiina cucrema MAPC, Bu3HaHa He OJIUH pa3 HA MIKHAPOIHOMY PiBHI
OJIHI€I0 3 HaWKpaluxX y CBiTi, a B YKpaiHi BKJIIOYEHA 10 Tepeniky 00’€KTiB, Kl € i
HalloHaIBHUM Haj0aHHs. B 1996, 20 pokiB Tomy, y crinax XHYPE 3a ininiatusoro npod.
b.JI. KameeBa Oyna mnpoBefeHa MixkHapogHa KoHpepeHiiss «MeTeopHi 4YacTKu B
aTMocdepi 3emiti», npucBsueHa 50-piuyio MiATOTOBKU palloiHKEHEPIB y XapKoBi Ta 25 —
piuyuto MmeteopHoro HampsMKy y criHax XHYPE, B 2016 BiamoBigHO UMM MOIIAM
BunoBHIOeTbcst 70 Ta 45 pokiB. C imenem b.JI. KamieeBa mnoB’si3aHO 3acHyBaHHS Ta
pO3rOpTaHHsl PaJlOMETECOPHUX JOCHIKEHh B YKpaiHI Ta 3HAYHI JIOCATHEHHs Kadenpu
OPT ta yuenux XHYPE y npomy HampsMKy CBITOBOTO piBHS. B apceHalsi BITUM3HSHUX
BUHaropoy 3a gocaruennsa yueHux XHYPE, cepen inmmx, npemis HAH Ykpaiau im. MLIL
bapabamoBa pocmigaukam meteopiB b. JI. KameeBy Tta 1O.1. Bosomyky 3a kHuTry
«Meteopu Ta MeTEOpHAa pPEUOBMHA». BpaxoByrouM BaroMuii BHECOK JOCIITHUKIB
pamioMereopiB y Xapkori mia kepiBaunteoMm b.JI. Kameera MixkHapoHa acTpOHOMIYHA
CrijKa MpucBoina TproM actepoigam imena Kameer (y 2000), XTYPE ( y 2001) Ta
Bomnomyk (y 2002).

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

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

B XapbKOBCKOM HAIMOHAJIBHOM YHUBEPCUTETE PAAMOIJIEKTPOHUKHU CO3/IaH LIU(PPOBOM
apxuB mnpodeccopa b.JI. KameeBa, ¢ KOTOpbIM MOXHO O3HAKOMHUTBCS Ha cairte
oudmoreku XHYPD. Vike HECKONbKO JIET Yy4Ye€HBIE W BCE JKEJAIONIUE MOTYT
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IpoCMaTpuBaTh OH-JAWH W ckauuBaTh u30panHbie Tpyasl b.JI. KameeBa BmecTe ¢
paboTtamMu OOJBIIMHCTBA ABTOPOB HAYYHOM IIKOJIBI METEOPHOU pPauOJIOKALUU, KOTOPYIO
oH Bo3maBisul. UMerotcst pororpaduu u npyrue Marepuaibl B OTCKAHUPOBAHHOM BHJIE,
KOTOpbIE MPEOCTaBISAI0T poaHbie M Onuskue bopuca Jleonuposuua, myseii XHYPO, a
Takke Kadeapa OCHOB paAMOTEXHMKHM M Hay4YHO-HCCIEOBaTeNnbCcKas JabopaTtopuu
paguoaBctpoHomun uM. b.JI. KameBa, a Takxke KoTopele OHOIMOTEKAa HAXOJUT
camocTosTenbHo. Kosuiekuus nocTosHHO mnonosHsercs. Hagatel paboThl O CO30aHUIO
paznena koyuiekiuu «HaydHas muTepaTypa 1O METEOPHBIM HCCIIEIOBAHUAMY», KyJla
IUTAHUPYETCS MOCTENEHHO OTCKAaHUPOBATH OOJBIIMHCTBO JIMTEPATYPHBIX HCTOYHUKOB,
KOTOpbIe OBUIM B OMNEPAaTUBHOM HCIIOJIb30BAHUU Yy YUYEHBIX METeOpHOW Imkoabsl b.JI.
KameeBa u 1pyrux METEOPHBIX IIKOJ HOBBIX HE3aBUCHUMBIX FOCYJapCTB MOCTCOBETCKOTO
MIPOCTPAHCTBA B IEPHUOJ AKTHBHOIO TBOPYECTBA 3THX HAay4YHbIX MKOJ. OCHOBHBIE U
JOTIOJTHUTENbHBIE MaTepuajbl MOMOTAalT 0oJiee MOJHO BOCCTAHOBUTH KapTHHBI SPKHUX
CTpaHUILl UCTOPUU HAYYHOW IIKOJIBI MeTeOpHOU pamuonokanuu b.JI. Kameesa, a qis tex,
KT0 xopoio 3Hai u uennia b.JI. Kameesa obpamienne Kk 1udpoBoil S3KCIIO3ULUU SBIISETCS
TPENETHBIM IIPUKOCHOBEHUEM K DJIIOXE BEIMKUX CBEPLICHUH HAy4YHO-TEXHUYECKOIO
porpecca, B KOTOPOM IIOCBSAIICHHBIE BHUAAT BAXKHYIO pPOJIb PAAUOJOKALMOHHBIX
METEOPHBIX HCCIIeN0BAHUN XX BEKA, IPOBEICHHBIX B XapbKOBE.

HEPUOAbI AKTUBHOCTU METEOPUTO-ITPOU3BOAAIINX BOJINI0B,
BOJIMJIHBIX I'PYIIII U UX UCTOYHUKHU
KonoBanosa H.A.
HNuctutyT actpopusuku Axkanemun Hayk PeciyOonvku Tamxkukuctan
E-mail: nakonovalova@mail.ru

CoOpiTie YensOMHCKOTO METEOpHTa MPHUBEIO K W3MEHEHHUIO MPEKHEr0 MHEHHUS O
HIDKHEM TIpeJiesie pPa3MepoB MOTEHIIMAIBHO onacHbIX acteponaoB (PDA), nepecekarommx
opbuty 3emnn. HabGnrogeHus: OONMAHBIMU CETSIMU 32 BTOPKEHUEM B aTMocdepy 3emiiu
OONMMIOB TO3BOJSET MOJy4YaTh OOJiee TOYHBIE JaHHbIE 00 aTMOC(EpPHBIX TPACKTOPHUIX
OONMMIOB W KOOpAMHATAX MeECTa IMPEACKa3aHHOro TNajeHus MeTeopuToB. C IIeNbIO
BBISIBJICHUS TIEPUOJIOB OOJUIHOW AKTUBHOCTU TMOCTPOCHO TOJOBOE pacHpenesieHue Io
nonrore CoJHIIA 4YKCIa METECOPUTOB C HM3BECTHBHIMU JaTaMH MAJICHUS W METEOPUTO-
MIPOU3BOJISIINUX CIIOPATAYECKUX OOJIUIOB KOMETHOTO U ACTEPOUTHOTO TTPOUCXOKICHHUS 110
nonrore Comana.  [lomydyeHHBI Tpoduiib TOIOBOM AaKTUBHOCTH  METEOPUTOB U
METEOPUTO-TIPOU3BOIAIINX CIIOPAAUYECKUX OOJIMIOB MOKA3bIBA€T HECKOJIBKO IMEPHOJIOB
MIOBBIIIICHHSI aKTUBHOCTH B ONpE/EICHHbIE KaJeHAapHbIe NaThl ToAa. [IpoBenen aHamms
JTAHHBIX aTMOC(EPHBIX TPACKTOPHA W (PU3HUYECKUX XapAKTEPUCTHUK CIIOPATUUECKHUX
METEOPUTO-TIPOU3BOISIINX 001H10B, HaOJI0TaBITNXCS B TamkuKucTaHe
WHCTPYMCHTAJILHBIMH METOJIaMH B JIETHEC-OCCHHUN TIEPHOJbI TTOBBIIICHUS OOIUIHON
aKTUBHOCTH. B pe3ynbrare mosydeHsl JaHHbIE O KOHEYHOH Macce MUCCIIEeIyeMbIX OOUIOB,
KOTOPBIE MOTJIM BBDKUTH B aTMOcdepe 3eMJIH M BBIITACTh METCOPUTAMHM, UX TPOYHOCTH U
o0beMHON MIOTHOCTU. B MexayHapomHoM katanore mereopHbix manHbix |IAU MDC
(2003) u omyOIMKOBAHHBIX UCTOYHHUKAX HAWICHBI IPKHUE METEOPBI M OOJUJIbI, KOTOpPBIC Ha
OoCHOBe Onm3octu opOuT, ompenensiemort Dsy kpurepuem CayTBopTa-XOKKHMHCA MOTYT
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OBITH YJICHAMH rpynomn HMCCICAOBAHHBIX METCOPUTO-IIPOU3BOJAIINX 6OJII/I,Z[OB. CpC,Z[I/I
OKOJIO3€EMHBIX aCTCPOHUI0B NEAs IMPOBCACH IIOMCK POIUTCIBCKHUX TCII HCCICAYCMbIX
MCTCOPUTO-IIPOU3BOIAITNX 6OJ'II/II[0B Ha OCHOBE OJIM30CTH 0p6I/IT n HCCICJOBaHa
9BOJIIOIIMA Op6I/IT 3THX 00BEKTOB B IIpOoIIJIOM Ha NJIUTCIIbHOM MHTCPBAJIC BPCMCHU.

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., Research Laboratory named BL Kashcheyev,
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
assessing the position of the object with the digital image, trailed by own movement, to the
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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 OBPABOTKU LIU®POBBIX
U30BPAKEHUM JIJIS1 OBHAPYKEHUS U OLIEHKHU TAPAMETPOB
OBBEKTOB, CMA3AHHBIX COBCTBEHHbBIM JABUKEHUEM
Cokosuxkona H.C.
XapbKOBCKUI HALIMOHAJIBHBIM YHUBEPCUTET PAAUOIICKTPOHUKHI
61166, Xapbkos, nip. Hayku, 14, kadenpa 3MeKTpOHHBIX BRIUUCIUTEIbHBIX MaITUH
E-mail: nataliia.sokovikova@nure.ua

B paGote BnepBble MPEIOKEH TPEXITAIHBIN BBIYUCIUTENBHBI METOJ OOHApYyXEHHUS
n300paXeHUH OOBEKTOB, CMa3aHHbIX COOCTBEHHBIM JBHKEHHEM; YCOBEPUICHCTBOBAH
UTEPALIMOHHBIA METO/I OIICHKU IIOJIOKEHUS OObEKTa C KpPYroBbIM HM300paXKEHUEM Ha
mudposom [I13C-kaznpe, Ha OCHOBE CYONMKCENbHOW MOJENIH, METOJ OCHOBAH Ha OLIEHKE
NOJOKEHUSI O0bEKTa 10 KPUTEPUI0 MHUHMMYyMa KBaJpaToB OTKIOHEHUH MEXIy
AKCIEPUMEHTAIBHBIM KM MOJIETBHBIM H300paKEHUAMHU; MPEAJIOKEHBl BBIYUCIUTEbHbIC
METOAbl OLEHKH TIOJOXKEHHS OO0beKTa ¢ LU(POBBIM U300paKEHUEM, CMa3aHHBIM
coOcTBeHHbIM JBMWKeHHMeM, Ha [I3C-kagpax Ha OCHOBE CYONHKCEIbHOH MOJEIH
n300pakeHusl OOBEKTOB, KOTOPBIE HUCHOJIb3YIOT KPUTEPUl MHUHMMYyMa CYMMBbI KBaJpaTOB
OTKJIOHEHUN MEXKIY DKCIIEPUMEHTAIBHOW W MOJEIBHOU SIPKOCTAMHM IMKCEIEN U KpUTEpUU
MaKCUMAaJIbHOTO MPAaBOINOA00Us, UCIIOIb30BAHUE JTAHHBIX METOOB MO3BOJIET PACIIMPHUTH
OpUAebl TOCTOBEPHBIX M3MEPEHUI Ha 00JacTh M300paKEHUH C MajbIMH OTHOLLCHUSMHU
CUTHAJI-LIIYM.

OBYNCJ/IIOBAJIBHI METON OBPOBKHN HU®POBUX 30BPAKEHD 1A
BUABJIEHHSA I OIHKU TAPAMETPIB OB'€EKTIB, IO 3MA3AHI
BJACHHUM PYXOM
Coxosikosa H.C.
XapKiBChKHI HAIIIOHAJIbHUN YHIBEPCUTET PAI10eIEKTPOHIKH
61166, Xapkis, p. Hayku, 14, kadenpa enekTpoHHUX 00UYHUCTIOBAIIBHUX MalIuH
E-mail: nataliia.sokovikova@nure.ua

VY poborti Brepiie 3anporoHOBAHO TPbOX €TAITHUN OOUYUCITIOBATIHHUIM METO BUSBICHHS
300paXkeHb 00'€KTIB, 1110 3Ma3aHi BIIACHUM PYXOM; BIOCKOHAJICHO ITEpallIiHANA METO/T OI[IHKU
MOJIOKEHHSIST 00'€KTa 3 KPYroBUM 300paxeHHsM Ha uudpoBomy [I33-kaapi, Ha OCHOBI
CyOmiKceNbHOI MOJIeNi, METOJ 3aCHOBAHO Ha OIHII TOJOXKEHHS O00'€KTa 3a KpHUTEepieM
MIHIMYMYy KBaJpaTiB BIIXWIECHb MK EKCHICPUMEHTAIBHUM 1 MOJECIBHUM 300pasKEHHSIMU,
3alpOIIOHOBAHO OOYMCIIOBATIbHI METOAM OINIHKK TOJOKEeHHS 00'ekTta 3 IM(ppOBUM
300pakeHHSAM, I1I0 3Ma3aHe BIacHUM pyxoMm, Ha [I33-kagpax Ha OCHOBI CyOMIKCETBHOI
MoJieli 300paykeHHsI 00'€KTIB, sIKI BUKOPHCTOBYIOTh KPHUTEpid MIHIMyMY CYMH KBaJpaTiB
BIIXWJICHb MDK EKCIEPUMEHTALHOI0 Ta MOJEIBHOI SICKPABOCTSMH IKCEIB Ta KPUTEPIH
MaKCUMAaJIbHOI MPaBIONOAIOHOCTI, BAKOPUCTAHHS TaHUX METOIB JI03BOJISIE PO3IIUPUTH MEXKI
JIOCTOBIPHUX BUMIPIOBaHb Ha 00JIaCTh 300paK€Hb 3 MAJIMM BIIHOIIEHHSIM CUTHAJI-IIIYM.
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PaboTta mocBsileHa MOBBIIMIEHWIO TOYHOCTH OLEHKH TMOJO0XKEHUS OOBEKTOB C
KPYTOBbIMH W CMa3aHHBIMM COOCTBEHHBIM JBH)KEHHUEM H300paKEHUSIMH 3a CUET
pa3pabOTKU HOBBIX M YTOYHEHHS U3BECTHBIX BBIYUCIUTEIBHBIX METOJ0B 00pabOTKHU
UG POBBIX U300paKEHUM.

BnepBbie mpeanoxken MeToa oOHapyX eHUs U300paxeHUil 00BEKTOB, CMa3aHHBIX
cobctBeHHbIM JnBmKeHHeMm [1]. Ha mepBoM »dTame BBIACHSIOTCS TPOTSIKCHHBIS
U300paXeHHsl, COOTBETCTBYIOLIME  CEJICKTHUBHBIM  MpPHU3HAKaM  MPOTSKEHHBIX
n3o0paxkenuii. Ha BTOpoM 3Tame MCKIIOYAOTCS ClydyailHbIM 00pa3oM oOpa3oBaHHBIC
KJIacTepbl OOBEKTOB C KPYroBbIMH M300pakeHusiMu. Ha TpeTrbem 3tame mpoBepsieTcs
COTJIACOBAHHOCTbH TOJIOKEHUN BBIJCICHHBIX MPOTSHKEHHBIX M300pakeHUN Ha Pa3HbBIX
kanpax [1]. YcoBepilleHCTBOBAH UTEPAIIMOHHBIA METO]] OI[CHKH MOJIOKEHUS 00BEKTA C
KPYTOBBIM H300pakeHMEeM Ha HHU(PPOBOM KajJpe, HAa OCHOBE CYONHUKCEIbHOW MOJeNnu
n300pakeHus: 00beKTa. MeTo1 MO3BOJISIET C TOYHOCTHIO, OJIM3KONW K MOTEHIIMAIbHOM,
OIIEHUBATh MECTOIOJIO)KEHUE OOBEKTOB C KPYroBbIM H300pakeHHEM Ha UPPOBOM
kaape. B kauectBe wMmoaenu ¢Gopmbl  H300paxkeHuss OOBEKTa MCIOJIb30BaHA
cyOmuKcenbpHas rayccoBa MOJEJb, KOTOpas OINMCBHIBAET paclpeelieHHe MonagaHus
¢doroHoB B nukcenu nupposoro kaapa [2]. [lpuenen aHanu3 mokazareiacii TOYHOCTH
BBIYUCIUTEIBHOTO MeToAa 00paboTKH HUGPOBBIX KaJIpOB ISl OLIEHKH MapaMeTpOB
KpyTroBbIX 00BeKTOB [2] B pamkax [IO aBTOMaTH4yeckoro MmOWCKa acTEpOUIOB Ha
cepun [13C-xagpos CoLiTec. HccnenoBaHus TOATBEPAWINA BBICOKYIO TOYHOCTh
usmepennii [10 CoLiTec [2].

[IpennoxkeHpl BBIYUCIUTENBHBIE METOABI OIEHKHM TIOJNOXKEHHS OOBEeKTa ¢
n300paKeHHeM, CMa3aHHBIM COOCTBEHHBIM [BI)KEHHEM, Ha HUQPOBBIX Kaapax Ha
OCHOBE CYONHMKCENbHOU MOJEau H300pakeHUuss OOBEKTOB, KOTOPHIE MCIOJb3YIOT
KpUTEPUU HAUMEHBIINX KBAJIPAaTOB U MAKCUMAIBLHOTO MPaBIONOI00US.

CpaBHEHHME CTAaTHCTHYECKUX XapakTepuctuk wusmepenuit I[10 CoLiTec wu
Astrometrica mo ogHOMY U TOMY ¢ HaOOPYy TECTOBBIX KaJpOB CBHACTCIBCTBYET, UTO
npeaesbl foctoBepHbiXx u3Mmepenuit [10 CoLiTec mupe, uem y I1O Astrometrica, a 3to
pacuiMpeHue COOTBETCTBYyeT obsactu mnpenenbHo Mmaneix OCII, B pe3ynbTaTe 4ero
HaXoAsTCs O0BEKTHI, KOTOpble He 3ameuaeT ria3. Ilpu OCII, npessimatomniem 6,
pe3yJIbTaThl IPUMEPHO OJMHAKOBHI [2].

PeanuszoBannbie wmetonsl B pamkax [IO CoLiTec Oblam nOpuMeHEHbl B
AHJpYIIEBCKOW  acTpoHOMHUUECKOU  oOcepBatopuu, obcepBatopuu [SON-NM
(Mayhill, New Mexico, USA), o6cepBatopusix ISON-KucnoBoack u ISON-
Ycceypuiick. PazpaboTaHHbIe BBIYMCIUTENBHBIE METOABI MOTYT OBITh MCIOJIB30BAHbI B
pPa3IUMYHBIX MPOTPAMMHBIX KOMILUIEKCaX 00pabOTKM HUDPOBBIX H300paKeHHH s
OpEeABAPUTENHLHON CEeNeKIMU M OLEHKH TOJOXKEHUS OOBEKTOB C KpPYrOBBIMHU
N300paKEHUSIMH W M300paKCHUSIMU, CMa3aHHBIMH COOCTBEHHBIM JIBUIKCHUEM,
HallpyuMep B TMporpaMMmMax aBTOMATHU3UPOBAHHOTO OOHAPYXKEHHUS MaJbIX Tel
ConHeuHO# cuUcTeMBbl (aCTEPOUIOB W KOMET) Ha cepuM IUQPPOBBIX KaapoB. Kpome
TOTO, MPENJIOKEHHbIE METOAbl MOTYT OBITh HCHOJIB30BAHBI [Ji1 HAOIIOJCHUS U
0oOHapy»XeHHSI JBWXKYIIMXCA OOBEKTOB JIFOOOW TPUPOALI (HANIPUMEP, CaAMOJIETHI,
OecnUIOTHBIE JeTaTebHbIC annapaThl, CIyTHUKH, aBTOMOOWIIN U X HOMEpa).
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Cnucok jgureparypsl. [1] CaBaneBuu B. E. MeToa BblaeleHHs M300pakeHUN
HeOeCHBIX 00BEKTOB, CMa3aHHBLIX coOcTBeHHBIM aBmkenueM / B. E. Casanesuu, H. C.
CokoBukoBa, M. M. beskpoBubiii, A. b. bproxoseukuit // Becrnuk 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 COJJTHEYHOM CUCTEMBI: BOJTHOBASI CTPYKTYPA U
I'TIOBAJIBHBIE OCHUJJIALUA COJIHIA U ITIJIAHET
Cxynbsckuii M. HO.
HannonanbHbiil yHUBEpCUTET «JIbBOBCKAS MOJUTEXHUKA
79013 r.JIsBOB, yn. Crenana bannaeps, 12, kad. odmeit dhuzuku, MacTUTYyT
PUKJIAHON MaTeMaTUKU U (PyH/IaMEHTAJIbHBIX HAYK
mysky@Ip.erdu.ua

[IpoctpancTBeHHy0 Oopranu3anuio COJTHEYHOW MIIAHETHOW CUCTEMBI MOXHO OINHUCATh
JIBYMSI KHHEMAaTUYECKUMH aJIrOpUTMaMH, KOTOpPbIE MOAOOHBI (DEHOMEHY CTOSYMX BOJIH C
JUTMHOMN A, = A/2 KaKk ¢ (haKTOpOM CTPYKTypUpOBaHMs TuIaHeT (371ech: A =cP, =19.24 AU,

C - CKOpocTh cBeTa U P, =160 MuHyT - mepuoj riao0anbHbIX ociuanuii CoJHI).

BaxHo, 4TO BOJIHOBBIE IIPUHUHUIIBI CTPYKTYPUPOBAHUS IUIAHET HE MOJANEPKUBAIOT HUJICHO
dbopmupoBanusi CoTHEUHOH MJIAHETHOM CUCTEMBI B BUJI€ CTEIIEHHOTO 3aKoHa. boiee Toro,
ObLT OOHapy>XeH HEOOBIYHBIM pPe30HAHC COOCTBEHHBIX KoyieOanuii CoyHIIA U TIJIAHET: UX
rio0anbHbIe MEeproibl Koiebanuil kpatusl 10 kP, /2, rae k =1, 2, 3. [lockonbky A =cP,,

OTOT pE3yJIbTAT MOXKET O3HAayaTh KBAHTOBAaHME TI'PABUTALMOHHOIO B3aUMOJCHCTBUSA
ConHua W TJIaHET, U acCOUMUPYETCS C JJIMHOM cTosiued BOJIHBL. MTak, BOJIHOBBIE U
IPaBUTALIMOHHBIE PE30HAHCHI YKa3bIBalOT HAa MX SBHYIO CBfA3b, 3a7aBas BOIPOCHl O
IIPUPOJIE UX BOSHUKHOBEHNH B HAIIEH TUIAHETHOM CUCTEME.

JIO IPUPOJIU COHSAAYHOI CUCTEMM: XBUJIBOBA CTPYKTYPA TA
I'JIOBAJIBHI OCHUJIALIT COHIA I IIJIAHET
Cxkynbepkuit M. 1O.
HauionansHuil yHiBepcUTeT «JIbBIBChKA MOMITEXHIKAY,
79013 m. JIbBiB Byn. Crenana banaepu, 12 ,kad. 3aransHoi Qizuku, [HCTUTYT
MPUKJIAJAHOI MATEMATHKHU Ta PYyHIaMEHTAIbHUX HayK
mysky@Ip.erdu.ua

[IpoctopoBy opranizariito COHSYHOI TUIAHETHOI CHCTEMHM MOXHA OIKMCATH JBOMA
KIHEMaTUYHUMH aJTOpUTMaMH, IO yHoMaiOHeHI a0 (EHOMEHY CTOSYMX XBWIb 3
JTOBXKHUHOIO A, =A/2 5K 3 pakTopoM cTpyKTypu3arlii mianet (tyt: A =cP,=19.24 AU, ¢ -

MIBUIKICTH CBITJIA 1 Fo = 160 xBuauH - nepion ramodansHux ocumniin Conus). Baxnuso,
0 XBWJIbOBI MPHUHIMIIN CTPYKTypH3allil IJIaHET HE MIATPUMYIOTH iAet0 (hopmyBaHHS
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CoHSYHOI TIJIAaHETHOI CHUCTEMH Y BHIJISJ1 CTEMIHHOTO 3aKkoHy. binbiie Toro, OyB
BUSIBIICHUN HE3BUYHUU pPE30HAHC BIAacHUX KommBaHb COHII 1 TUTaHET: iX TJo0abHi

A =cP

nepiojiv KoJuBaHb KpaTHi 10 kP, /2, ne k =1, 2, 3. OcKinbku 0 e pe3yJbTAT MOXKE

O3HAUaTH KBAHTYBaHHs TrpaBiTariiiHoi B3aeMozii COHII Ta IJIaHET 1 aCOIIIETHCA 3
JTOBXUHOIO CTOsi40i XBUJI1. OTKe, XBUJIBOBI 1 IpaBiTalliifHI pe30HAHCH BKa3ylOTh Ha iX
SIBHUW 3B’S30K, CTABJSIYM MUTAHHS MPO MPUPOIY iX BUHUKHEHHS B HaIIl TUTAHETHIN
CHUCTEMI.

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 CIIEKTPAJIbHBIN AHAJIN3 HHO®PA3BYKOBOI'O
CUTHAJIA, CTEHEPUPOBAHHOI'O YEJABUHCKUM METEOPOUI0OM
JTazopenxo O. B.'?, Yeprorop JI. ®.
lXapbKOBCKI/U?I HAIMOHAIBHBIA YHUBEPCUTET PATUOIIEKTPOHUKH, Kadeapa husuku
61144, Xapskos, np. Hayku, 14; 2XapBKOBCKI/Iﬁ HallMOHAJIbHBI YHUBEPCUTET UMEHHU B.
H. Kapasuna, kadenpa kocmudeckoit paauodusuku 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.

BBenenue. udpa3BykoBbie BOHBI, BO3HUKIIIKE TOCTE MposieTa YenssOMHCKOTo Tena,
3apEeTUCTPUPOBAHbI  WH(GPA3BYKOBBIMH  CTAHIMSIMH ~ MEXKIYHApPOJIHONW  CUCTEMBI
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MOHUTOPUHIAa M CTAHIMSIMH, PACIOJOKEHHBIMU B Teo(u3nyeckux o0cepBaTOpUsIX.
bnuxaiiimas or Mecta B3pbIBa CTaHIMS AMCIONUpPYETCsS B I. AKTIOOMHCK, PecmyOnnka
Kazaxcran (paccTosiHHe OT MCTOYHHMKa WH(ppa3Byka R=~520 KM), HauOoyiee yaajieHHas
craHuus — B AHTapkTuae (R=~15000 u 25000 xMm). MH}pa3BykoBblE BOJIHBI, HCIBLITaB
MHOTOKpAaTHbIE OTpPaXCHMs, MPEIOMJICHHE M paccesHue B aTMocdepe MU TMPEoI0sieB
PACCTOSIHUE B THICSYM—ICCATKH THICAY KM OBLTN 3apETHCTPUPOBAHBI MUKpOOaporpadamu.
AMIUTYAa U CHekTp HH(ppa3Byka HecyT B cebe mHpopMaiuio o0 HCTOUYHUKE BOJH U
napaMmeTrpax aTMochepsi.

Heabio HacTosiel paOOThl SIBISETCS CUCTEMHBINA crekTpaibHbiil aHanu3 (CCA)
WH(PA3BYKOBOTO CHUTHANA, COMPOBOXKIABIIETO TOJET ¥ B3pHIB  YeIIOMHCKOTO
KOCMUYECKOI0 TeJla ¥ 3aperuCTPUPOBAHHOIO HAa aHTapKTUuuecko crtaniuu [S27 (OPI).

CpencrBa Haoawaenusi. B AHtapktuge Ha cranuuu [S27 akycTudeckue cpeacTBa
pa3HeceHbl Ha pacctogHus 10 1-3 kM. B kadecTBe aKyCTHMYECKHX DJIEMEHTOB
UCIIOB3YIOTCS MH(Ppa3BykoBbie craniuu MB2000 ¢ yacrotHoit mosocoit 0.00-20 I'm,
qyBCTBUTENIBHOCTRIO gaTumka 20 mB/Ila (nmunamudeckmit mguamazon 108 nb). [ns
ONTUMAJIBHOTO OOHApYy>KeHUsI WH(GPA3BYKOBBIX CHUTHAJIOB HW3MEPUTEIBHBIC AJIEMEHTHI
F€OMETPUYECKA pACIOJOXKEHbI B 9 Toukax BHOJb CHOUPAIM C PAaBHOMEPHO
YBEIMYUBAIOIIMMCS paanycoM. PaccTosiHre OT HEHTPAIbHOTO 0 KpalHEro 3JIeMEHTa M0
npsiMoi coctaBiisieT okosio 1.3 kM. Meroauka omnpeneneHus WHGPA3BYKOBBIX CUTHAJIOB
0a3upyeTcss Ha KOTEPEHTHOCTHU TMOJIE3HOT0 CUTHAJIa B KaXKJOM U3 3JIEMEHTOB Tpytiibl. [1o
KPOCC-KOppESALUIM MEXKIY MapaMHu JaTYMKOB OINPENCISAIOTCS BPEMEHHBIC 3aJEPiKKU
MEXy JaT4yuKamMu. A3UMYT U CKOPOCTh CHTHAJIa TOJIy4alOT M3 aHajdu3a BPEMEHHBIX
3aJIepIKeK.

Metoabl ananu3a. O6paboTka SKCIEPUMEHTAIBHBIX JAaHHBIX MPOBEACHA C MOMOIIIBIO
CCA, 0CHOBaHHOT'O Ha COBMECTHOM MPUMEHEHUH IIEJI0T0 Ha00pa Pa3INnYHbIX TUHEHHBIX U
HEJIMHEHHBIX HMHTETPAIbHBIX MpPeoOpa3oBaHUil, YTO TO3BOJISIET KOMIICHCHUPOBATH
HEJIOCTaTKU OJIHUX TpeoOpa3oBaHui jgocromHcTBamu Japyrux [1, 2]. OOpabotka
npoBoamiack ¢ wucrnoiab3oBanuem Wavelet Toolbox, Wavelab, TimeFreq, a Takke
OPUTHUHAIBHOTO MPOTrPAMMHOTO OOECTICUCHHS] aBTOPOB JUISI CHUCTEMBI KOMITBIOTEPHOU
matematuku MATLAB. HenpepriBHOe BeiiBieT-mpeoOpa3oBaHue MPOBEACHO C
UCIoJb30BaHueM BeliBieta Mopne. BeiiBner Mopie HaumbOosbliiM 00pa3oM IMOXO0X Ha
ceepxiupokononiocupie  (CIIII) mpoueccel, koTopble W ObUIM  OOHApPY>KEHBI.
AHanuTuyeckoe BeiBieT-npeodpazoBanue, aaroniee (pa3zy KOMITIEKCHO3HAYHOTO CHEKTpa,
BBIMIOJIHECHO HAa OCHOBE KOMIUIEKCHOTO BeWBiera l[aycca mnepBoro mopsaka. I[Ipum
WCIIOJIB30BaHUMU TIpeoOpa3oBaHusi ['abopa mpumeHeHa OKOHHAsl (YHKIMS BO BPEMEHHOMU
obOnactu, mupuHa Kotopou coctasisieT 1/10 nauHBI Bcell aHAIM3UPYEMOMl BPEMEHHOMU
peanuzanuu. B aganTuBHOM M OKOHHOM mpeobOpazoBaHusx dypbe MCIOIB30BAaHO OKHO
XSMMHHTA, aBTOMOJIENbHBIE 0a3uCHbIE (YHKIIMU MPEoOpa3OBaHUS COCTOST M3 OJHOTO
nepuosa cunycounsl. [Ipu mpoBenenun npeodbpazoanus Burnepa (I1B) nns momydenus
byakuun  cnektpanbHor — mioTHoctn  (DCII)  ucmomb3oBaHO — KIACCHYECKOE
npeoOpa3oBaHue, a CKEJIETOH TIIOCTPOCH C TMPUMEHEHHEM IICEBIO-TIPeoOpa30OBaHUS
Burnepa. Ilpeo6pazoBanne Yon—Bunbsmca BeIUMCICHO IJis 3HAYCHHs MapaMmerpa s =1,
KOTOPBIM OTBEYAET 3a MojaBlieHHe MHTEP(EPEHIIMOHHBIX CTPYKTYp Ha BPEMs-4aCTOTHOM
IJIOCKOCTU. XapakTep MOJABICHUS ATHUX CTPYKTyp, npucyrcrByrommx Ha DOCII IIB,
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paznuueH ansa npeoOpaszoBanuii You—Buunbsimca, bopua—Kopnana u crekTporpaMMbl
@ypoe. [locnennsas naer Hauydllee WX NOAABIEHUE, YTO NPUBOAUT K YXYILICHHUIO
BPEMSI-UACTOTHOTO Pa3pEIICHMUS.

Pe3yabTaTrhl CHCTEMHOIr0 CHEKTPAJbHOr0 aHajam3a. Ha perucrpauum curhana,
nonyuennoir 15 ¢espans 2013 r. ¢ 17.30 UT mo 18.15 UT, oOHapyx’eHO BOJHOBOE
BO3MYILICHUE JJIUTEIBHOCTBIO 7~25 MHH C XapakTepHBIMH nepuoaamMu T ~25-90 C.
XOpoIIO BHJIHA €r0 CIIOXKHAas CTPYKTypa. BBIAENeHO Ba MOCIEA0BATEIbHBIX BOJHOBBIX
BO3MyIieHus, kmaccudumupyembix kak CIIIII mpomeccsl ¢ TepeMeHHOW CpemHen
gactotoii (IICYH). Cyzas no ®CII HenuneitnbIx npeodpazosanuii u ocodenHo mo OCII I1B,
KOTOpas HMMEET HauWjydllee BpeMs-4yacToTHoe paszpemenue, nepsbiii CLIIT ¢ TICY
nporecc HauuHaercsa npuMepHo B 17.45 UT m uMmeer IIHMTENBHOCTh 7~10-11 MUH.
CpaBuenue OCII nunHeitHBIX mpeoOpa3oBaHUN ¢ UX DHEProrpaMMaMM MOKa3bIBAET, YTO
nepuoibl Bo3myuienuit nepsoro CIHIIIT ¢ TICY mponecca sexxar B Auana3zoHe T ~35-90 c,
MOKA3aTelb MIUPOKOIMOJIOCHOCTH 4 ~0.8, AMHAMUYECKUN MOKA3aTeNlb IIMPOKONOJIOCHOCTH

mporecca u, ~0.6-0.3, YMEHbIIASCh C T€YEHHEM BpeMeHH. Ilpm 3TOM cpemHuil mepuon
CUTHAJIA T, YMEHBIIAECTCS NPUMEPHO MO JUHEMHOMY 3aKOHY OT 65 1o 40 c. Bropoit CIHIIIT

¢ IICY mpouecc HaunHaercs npuMmepHo B 17.52 UT, umeer AIUTENBHOCTh 7~15-16 MUH,
IIEpUOAbl BO3MYILUEHUNM T~25-60 C, u=~08, x4, ~02-03, IPU OTOM T, YMEHBIIACTCA
npuMepHO 1o JmHerHoMy 3akoHy OT 50 mo 30 c. Ilepseit m BrOopou CIIII ¢ IICY
IIPOLIECCHI IEPEKPHIBAIOTCS IO BPEMEHH HA MPOTSKEHUU 4 -5 MUH.

Ha peructpauuu curnana, nonydernsou 16 ¢espans 2013 r. ¢ 02.50 UT no 03.35 UT,
0OHApYyKEHO BOJHOBOE BO3MYUIEHUE JJIMTEIBHOCTBIO OKOJIO 7~40 MUH U T ~20-70 C.
OHO TaKKe HMMEET BHYTPEHHIOI CTPYKTypy, cocrosmyro u3 asyx CHIIT ¢ IICYH
npoueccoB. [lepsriii mpouecc HaumHaercss B 03.03 UT, umeer 7~10-12 MUH, NEPUOJbI
T~20-40 ¢, u~0.7, u,~035-03, IpA 3TOM T, YMEHBIIAETCA NMPUMEPHO MO JIMHEHHOMY

3akoHy oT 32 10 22 c. Bropo# mnponecc HaumHaetrcss npumepHo B 03.10 UT, umeer
JUIMTEJIBHOCTh 7~25 MHH, T~28-70 C, u~08, 4, ~05-02, OpH 3TOM T, yMEHBIIAETCS
IIPUMEPHO MO JUHEUHOMY 3aKOHY OT 55 1o 30 c. [lepBblii 1 BTOpOM NpOLIECCHI YACTUYHO
NEPEKPHIBAIOTCS 110 BPEMEHU Ha MPOTSHKEHUU NPUMEPHO Ha 3—5 MUH.

OcHoBHbIe pe3yiabTaTbl. CCA MO3BONMII NPOBECTH ACTAIBHBIN aHAJIWU3 BHYTPEHHEU
CTPYKTYpPhl ~ BO3HHMKAIOIIMX BOJIHOBBIX BO3MYIIEHUH, CO3AaHHBIX YenssOMHCKUM
METEOPOUIOM. Y CTAaHOBJIEHO, YTO KAXKJI0€ M3 ABYX NMPOAHAIM3MPOBAHHBIX BO3MYILECHUN
conepxut B cede nBa CIIII ¢ ITCY mporniecca, moka3zatenau MUPOKOTOIOCHOCTH KOTOPBIX
#~07-08, a CpeaHUE NEPHOABl YMEHBIIAIOTCSI C TEYECHUEM BPEMEHH NPHUMEPHO I10
JuHEeHOMY 3akoHy. [lepBbIif 1 BTOpOW MpoOIecChl B 000UX CIy4asx MEePEKPBIBAIOTCS IO
BpPEMEHH MPUMEPHO Ha 3-5 MUH. OOHapyXeHHbIE 3aKOHOMEPHOCTH B TOHKON CTPYKTYpE
MH(Pa3BYKOBOr0 CHUTHajga MOTYT OBITh HCIHOJIb30BaHbl IPU COBEPLICHCTBOBAHUU
QITOPUTMOB  OOHAPY’KEHHUS, HACHTU(PUKALUUM U OLEHKA [apaMeTPOB HCTOYHHKOB
MH(Pa3BYKOBBIX CUTHAJIOB.

Cnucoxk Jurteparypbl: [1] Jlazopenko O. B., Uepnorop JI. ®. CucremHslii
CHEKTpaJbHBIN aHAJIN3 CUTHAJIOB: TEOPETUUECKUE OCHOBBI U MPAKTHUYECKUE TPUMEHEHUS //
Pagnodusuka u pamguoactpoHomusi. — 2007. —T. 12, Ne 2. —C. 162 — 181. [2] JIazopeHko
O. B., Uepnorop JI. ®. CBepXIHUPOKOMOJIOCHBIC CUTHAIBI M IIporecchl. MoHorpadus. —
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XapbkoB: XapbKOBCKUW HallMOHAIBHBIN yHuUBepcuteT umeHu B. H. Kapasuna, 2009. —
576 c.

KATAJIOT U TUATPAMMBI TPOTPUAHA JUISI TUHUM
MYJBbTHUIJIETOB KEJIE3A U IPYTUX XUMHNUYECKHX 3JIEMEHTOB,
HABJIIOJAEMbBbIX B METEOPHBIX U KOMETHBIX KOMAX
Mosrosas A.M., Uypromos K.I.
Actponomuueckasi O6cepBaTopus KueBckoro HalfmoHaIbHOTO YHUBEPCUTETA UMEHU
Tapaca IlleBuenko, 04053, Kues, O6cepBaTopHasi, 3
E-mail: alenamozgova@ukr.net

CocraBieH KaTaJIoT JUHUN MYJIbTHIUICTOB JKeJie3a U IPYTUX XUMUYECKHUX 3JIEMEHTOB,
HAOJIFOTAaeMBIX B CHEKTpPaX METEOPHON KOMBI, C YKa3aHHEM TEPMOB, JSHEPTETUUYECKHUX
YpOBHEH (B 3JIEKTPOHBOJIBTAX) W JJIMH BOJH JHHWHA. [IpuBeneHBI, IO BO3MOXHOCTH,
MOJIHBIE UarpamMmbl ['poTprana, HAIJSIIHO TOSCHSIONIUE TIEPEXO0/IbI, COMPOBOKIAIONTNE
U3TTy4eHUE B TOM WJIM HHOM MYJIBTUILICTE.

CriekTpanbHBI aHAIW3 CHITpAT OOJBIIYIO pOJIb JUIsl TOHUMAaHUS (U3HUYECKUX
MPOLIECCOB, MPOUCXOSIINX B METEOPHBIX KoMax. OTOXKIECTBICHUE HECKOIBKUX THICSY
METCOPHBIX CIEKTPOB IMO3BOJIIO OOHAPY)KUTh B HUX JIMHUHM CICTYIOIIUX XHUMHUYCCKUX
DIIEMEHTOB:

1) meitrpansubie atombl: 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 (1), 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) MomeKy IpHBIi HoH: N°°,

B ckoOkax mocie o0003HaYeHUs KaKIOTO aroMa WM HWOHA YKa3aHO YHCIIO
OTOXKJICCTBJICHHBIX MYJIBTHIUICTOB (YaIlle BCETO OTCTOSIIMX IMap WA TPOSK JIMHUH, XOTS
MYJIBTUIUIET MOKET COCTOSITh U3 OJTHOM WIIM OOJIBIIIETO YUCIIA JTMHUH, 4eM TpH). M3yueHue
MYJIBTUIUICTHBIX CTPYKTYpP JaeT BO3MOXKHOCTh HCCIICIOBAaTh CBONCTBA W TIOBEICHHC
aTOMOB BEIIECTBA METEOPHOTO Tena. Pe3ynbrarhl MOKHO HUCIONIB30BAThH JJIsl TOCTPOCHUS
Mojeneld (PU3UKO-XUMUYECKUX TMPOIECCOB, IO MPOUCXOISAT BO BpPEMs METEOPHOTO
SBJICHUS B aTMocdepe 3emiIn.

JIJIs HEKOTOPBIX 3a7ad MeTeOpHOW (PH3MKKM HEOOXOJUMO 3HATh HE TOJBKO JJIMHY
BOJIHBI TOM WM WHOW JMHUM W €€ NMPHHAJICKHOCTh JAHHOMY MYJIBTHILICTY, HO |
MOTCHITMAIBI BO30Y)KJICHUSI BEPXHETO W HWKHETO YPOBHEW. DTO MOXKET MPUTOIUTHCA,
HampuMep, MPU H3YYEHUU pacIpeeSieHuss aToOMOB IO YPOBHSAM M OTIWUYHS €ro OT
OOJBLIIMAHOBCKOTO, TIPH ITOCTPOSHWU KPHUBBIX POCTA, JUIA ONPEIACICHUS TEMIIepaTypbl
BO30OYXJICHHsT B MeTeopHOW kome W ap. C 3TOH 1enabio CpOsATCS TaKk Ha3bIBaCMbIC
muarpaMMmbl - Yonra ['porpuaHa WM JaudarpaMMbl  TEPMOB, KOTOPBIC ITOKAa3bIBAIOT
pa3peiieHHbIC TIEPEX0Ibl MEKIY YPOBHSMHU JHEPTHH aTOMOB. DTH JUArpaMMbl MOTYT
OBITh MCIOJB30BaHBI JIJII OJHOTO WJIM HECKOJBKHX AJICKTPOHOB (MYJIBTHAJICKTPOHOB) B
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aToOMC. HpI/I UX TIOCTPOCHHH IIPHUHUMAIOTCA BO BHHMAaHHUC CHCHI/I(i)I/I‘IeCKI/Ie IMpaBHJIa
0T6opa, CBA3aHHBIC C UBMCHCHHUEM YIJIOBOTO 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.I.

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.

Bussiieno 32 gosromnepioanuni komeru (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 MOPOJKYBAaTH METEOpPOIMHI poi, M0 HE MEepeTHHAITh OpOiTy 3emui.
[Hpopmariss HeoOXigHA TPU BUBYEHHI pO3MOALTY MeTeopoifiB B COHSYHINA cucTeMl 1
MIJTOTOBII MICiH 32 MekamMu OpOITH 3eMJIi.

BO3MOKHBIE METEOPOUHBIE POU JOJII'OHEPUOINYECUYKHUX
KOMET

U6aguuos X.1.', Cadapos A.I'.?, Bypues A.M.", Paxmoros A.A.*
! Uncrutyt acrpodmsuxu AH Pecrry6muku TamknuKucTaH,
TamKUKCKNI HALIMOHAJIBHBIM YHUBEPCUTET

Brisenensr 32 ponronepuoanyeckue kometsl (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 El1, C/1913 RI1,
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 u C/2004 Q2), crtocoOHbIE TOPOKIATH METECOPOUIHBIE PO, HE TIEPECEKAIOIINE OPOUTY
3emum. Wudopmanus HeoOXoawma TMpU H3YYECHUU pPACHPENCNICHUS METECOPOUIOB B
ConHeuHOM cucTeMe U MOJArOTOBKE MUCCHUH 3a IpeaenaMu 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

[Tonsspumertpus siBasiercst 3P(HEKTUBHBIM UHCTPYMEHTOM B HM3YyUYECHHH MOBEPXHOCTEH
Manbix Ten ConHeuHoll cucteMsbl. llomsipumerpuueckue HaOMIOACHUS OAlOT BAXKHYIO
uHhopMaIuioo 0 (HU3NUECKUX CBOMCTBAX MalbIX TeJ, TAKUX KakK allbOe0, CTPYKTypa U
COCTaB MOBEPXHOCTU. 3HAYUTENbHBIA MPOrpecc B pa3BUTUU HMHCTPYMEHTAJIbHOU 0a3bl, a
TaK)K€ MCIOJIb30BaHUE OOJBIIMX TEIECKOMOB CYIIECTBEHHO PACHIMPUIIN BO3MOXKHOCTH
MOJIIPUMETPUUYCCKUX HAOMIOACHUN MaslbiX Ten. B jokmaze Oyner mpencraBieH 0030p
COBPEMEHHBIX PE3YJIbTaTOB MOJIIPUMETPUUECKUX HAOIIOJEHUN pa3IUYHBIX KIACCOB
Majbix Ted COJHEYHOW CHCTEMbI, BKJIIOYAsi acTEPOMJIbI, CONMIKAIoIMecs ¢ 3emilei,
TposiHbl FOnuTepa, keHTaBpsl U Tena nosica Koitnepa.

HABJIOJAEHUSA 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. ltepudepra, MI'Y, Mockaa,
Poccust; ° Ypansckuit @enepanbubiii YHuBepcuretr nmenu b.H. Enpunna, yn. Jlenuna, 51,
Exarepun0Oypr, Poccus
E-mail: volvach@meta.ua

[IpencraBnensl pesynabrarel HaOmonenuit kometrsl C/2011 L4 PANSTARRS 7-14
mapta 2013 roga ¢ momoiisto paauoreneckona PT-22 B nmaGoparopun paarnoacTpOHOMUU
HNUN “KpAO” B mnepuoj NpPOXOXKIACHUS KOMETONM TNEpUrelinss U MUHHUMaIbHOTO
paccrosiHust ot 3emun. Komera Habmonanaces B muausx NHj (1,1), (2, 2) u (3, 3) Ha 1.26
cM, 1 OH Ha A=18 cm. ['asompon3BoguTensHOCTs KoMeThl mo NHj omenena kak 5x10%
MOJIEKYJT ceK'l, npuueM Ty = 70 K. T'azonpousBoauTensbHOCT, KoMeThl 10 NH3 cpaBHHMa
¢ razonpouspoauteiabHocThio 0 HyO (Combi et al.,, 2014) u mpumepno B 10 pas
MPEBBIIIAET OKUJIAEMBIM ypoBeHb TazomnpousBojautesnbHocTH. JIunua H,O Ha 8 MM He
ObL1a OOHaApy KEHA.
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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 ITOJABIIEHUE
MHOTOJIY4EBOM TIOMEXHU C IEJbI0 MOBBIIIEHUS TOYHOCTH CIMYEHHS] MPOCTPAHCTBEHHO
Pa3HECEHHBIX ITAJIOHOB BPEMEHU U 4acTOThl. OCOOEHHOCTHIO PabOThI CUCTEMBI SBIISAETCS
HEBO3MOXHOCTh aJalTallli NapamMeTpoB IMOJIE3HOIO0 CUTHAJIA O]l MOMEXOBBIE YCIOBUS,
MOCKOJIbKY ~OH  M3Jy4aeTcsi IMPOU3BOJIBHBIM CTOPOHHUM  HMCTOYHUKOM. PabGora
MPEJIOKEHHOTO ajaropuTMa 0a3upyeTcss Ha MPEANoJIOKEHUH, YTO XOTS Obl B OJTHOM W3
CIMYaeMbIX IYHKTOB MHOTOJyYeBasg IIOMeXa OTCYTCTBYeT JIMOO HE TIPEBBIIIACT
JOMYCTUMOTO ypoBHs. CHUTHaJd Takoro MYHKTa HCHOJB3YEeTCS B KayeCTBE OIOPHOIO.
[IpuBeneHsl pe3yabTaThl HKCIEPUMEHTAIBHOM MPOBEPKH aNrOpUTMA MOJIABICHUS
MHOT'0JIy4EBOI'O CHUTHaja B YCIOBUSIX peajbHOM MOMEXOBOM oOcTaHOBKHU. [Ipu BhICOKOM
(mpubnuzuTensHo 90% OT aMIUIUTYJbI MOJE3HOTO0 CUTHAJa) YPOBHE MEPEOTPAKEHHOTO
Jy4a alrOpUTM MPOJAEMOHCTPUPOBAN 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.I.

Po3pobieno maTtemMaTH4HY MOJENb 0araTono3UIIMHOI MaCUBHOI CHUCTEMH YaCTOTHO-
4acoBOi CHHXPOHI3aIlli, B K 31MCHIOETHCS KOMIICHCAIllsl 0araTolpoMEHEBO1 3aBaju 3
METOIO TBUIIEHHS TOYHOCTI 3BIPEHHS IPOCTOPOBO PO3HECEHUX €TAJIOHIB Yacy 1 YaCTOTH.
OcoOnuBICTIO POOOTH CHUCTEMH € HEMOXJIMBICTH ajanTallii MapaMeTpiB KOPHUCHOTO
CUTHAJIy TIJ MEPEelIKOIKalul YMOBH, OCKUIBKM BIH BHUIIPOMIHIOETHCS JTOBLIBHUM
CTOPOHHIM JpKepesioM. PoOoTa 3ampornoHOBaHOTO alrOpUTMy 0a3yeThCsl HA MPHUIYILIEHHI,
1o xo4a 0 B OJJHOMY 3 MYHKTIB, 1110 3BIPSIIOTHCS, OAaraTonpoMeHeBa 3aBaja BIJACYTHS a0o
HE TIEPEBHIIY€E MOMYCTUMOTro piBHA. CHUTHAI TaKOTO MYHKTY BUKOPHUCTOBYETHCS B SIKOCTI
onopHoro. HaBeneHo pe3yabTaTu eKCIepUMEHTAbHOT IEPEBIPKU aJTOPUTMY KOMIIEHCAIli
0araTormpoMeHEBOTr0 CHUTHAJIy B yMOBax peajbHOi 3aBasioBOl 00cTaHOBKH. [Ipn BHCOKOMY
(mpubsuzno 90% Bix aMIUTITYIM KOPUCHOTO CUTHANy) PiBHI NEPEBIIOUTOrO MPOMEHS
aJICOPUTM 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.I.

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 O60Jiee HAICKHO OLIEHUBATh PUCKHU, CBSI3aHHBIE C UX IMaJCHUEM Ha
3emito. 3HaHue QU3MYECKUX XAPAKTEPUCTUK ACTEPOHUJIOB, TAKUX KaK pa3Mep, macca,
dbopma Tena, mapamMeTpbl BpallleHUs, CBOMCTBA MOBEPXHOCTHU U JIp., TAKKE BaXKHO, KaK
3HaHUE NapamMeTpoB opOUT ATux Tea. OnHako, uU3yuyeHUE (UNYECKUX CBONCTB
aCTepOUIO0B 3HAYUTEJIBHO OTCTAa€T OT TEMIIOB UX OTKpbITHH. B  poknane
0XapaKTepU30BaHa CTENECHb CYIIECTBYIONIEH acTepOuIHOM onacHOCTH. [loka3an Bkiax
dboToOMETpUYECKOTO W paJapHOrO  METOAOB  JJs  U3Yy4YEHHUs  acTEpPOHUJIOB.
ChpmynupoBaHbl OCHOBHBIE MPUHITUITBI TPOTUBOICHCTBUS OMACHBIM CTOJTKHOBEHUSIM.

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 Mojeyie (QopMbl ATUX Tel. B 1okimame KpaTko paccMOTpeHa METOJMKa
noyueHust GopMbl aCTEPOUIOB METOIOM UHBEPCUHU (POTOMETPUUECKUX KPUBBIX Osiecka. B
HacTosIee BpeMs IOJydeHbl AaHHbIe 0 dopMe g Oosnee 180 acTepomaoB, KOTOPHIE
coaepxkarcs B 6aze manHbix DAMIT. MbI nipecTaBisieM alropuT™ U pe3yiabTaThl padoThI
KOMITBIOTEPHOU MPOTPaMMbI, CO3aHHOM MJi1 MOCTPOCHUSI KPUBBLIX OJjiecka MO 3aJaHHOMN
dbopme actepouaa. [Iporpamma MOXeT ObITh KMCIOJIB30BaHA JJISI CPAaBHEHUS MOJEIBHBIX
KpUBBIX OJiecKka ¢ pealbHbIMH HAOIOAaTEeIbHBIMU TAHHBIMU, a TaKXKe JUIsl MpecKa3aHus
Osiecka actepouia B xo/i€ OyayIiux HaOIIOeHU .

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

Hani GOTOMETPUYHUX CIIOCTEPEKEHb ACTEPOi/liB MOXYTh OyTH BHKOPHCTAHI IS
noOyaoBu Mozened (GopMd MHUX TUL. Y JOMOBIAI KOPOTKO PO3TJISIHyTa METOAMKA
oTpuMaHHs (GOPMH acTEpOiAIB METOAOM IHBEpCii (GOTOMETPUYHMX KpHUBUX OIUCKy. B
JaHUM Yac oTpuMaHi JaHi mpo gopmy ais Oinein 180 actepoinis, siki 310paHi y 0a3i JaHuX
DAMIT. Mu mipeAcTaBiIsieMO alrOpPUTM 1 pe3yJbTaTh POOOTH KOMITIOTEPHOI MPOrpamH,
CTBOPEHOI Isi MOOYI0BU KpPUBUX OJUCKY 3a 3amaHoro ¢opmoro actepoina. I[Iporpama
MOXKe OyTHM BHUKOpHCTaHa JJisi TIOPIBHSHHS MOJEIBHUX KPUBUX OJIMCKY 3 peaTbHUMHU
JAHUMU CIIOCTEPEXKEHB, a TAKOXK JIJIs MepeadadeHHs OJIMCKy acTepoifa B X0/l MalOyTHIX
CIIOCTEPEIKEHb.
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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.

26


mailto:zkhvladimir@mail.ru

INJTAHETHBIE CUCTEMBbI: PEHHIEHHBIE 1 HEPEHIEHHBIE ITPOBJIEMBbBI
3axoxkai 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

[Inanetst — KOCMHUYECKHE Tena, oOOpa3ylomuecs MyTeM KOoaryiasiuud |
HBOJIIOLIMOHUPYIOIIME BCJIEACTBUE TpaBUTALIMOHHONW aAud@epeHnuaniy  BelecTBa.
Boigenenue sipa y IUIaHeT C MJIOTHOCTHIO OOJBIICH, YeM OKPY’KaIoIllee €ro MaHTHMHOE
BEII[ECTBO, OIMPEACINISIET HUKHIOI TPAHUILy UX MAaCC, 3aBUCSIIYIO €€ U OT XapaKTEPHOIrO
XUMHUYECKOT0 cocTaBa. Takoil moIxo/1 MO3BOJIWI pacCUYUTaTh MHTEPBAJIbBI MACC U pa3MepPOB
IJIaHeT U cPopMyJIUpOBaTh 3a7adyy 00 UX MOUCKE, PACIPOCTPAHEHHOCTH B OKPECTHOCTH
3Be3]l W CyO3Be3]l, BKIIOYAIONICH: pa3pabOTKy METOJOB TMOUCKA, COOTBETCTBYIOIIUX
ACTPOHOMHUYECKUX CPEICTB HAONIOJCHHUS U MPaKTUUECKylo peanusaruio. OTKpbITHE
3eMHOIOJOOHBIX IJIAHET B 30HE >KU3HU MPHUBEJIO K IMOSBICHHUIO HOBOTO HAIPaBJICHUS —
acTpoOuosiorus. Takoe HampaBieHHWE B HayKe HAXOOUTCA Ha pyOexe acTpOHOMUU U
OHOJIOTMH, TJIaBHOM LIENBI0O KOTOPOTO SIBJIAETCS M3YYEHUE MPOUCXOKIACHUS 3BOJIOLHMH U
pacnpoCTPaHEHHOCTH JKU3HU Ha JIPYTUX IJIAHETaXx.

[Tonyuenune m3zoOpa)keHU 3Be3]l B MHPPaKpaCHOW M CyOMUIUIMMETPOBOM 00J1acTsIX
AIIEKTPOMArHUTHOTO W3JIyYE€HHMs, MCCIIEIOBAHUE pACIIPEACNICHUs SHEPrUu B CIIEKTpax
3BE3/] U Cy03BE3]1 MPUBEIO K OTKPBITHIO MPOTOIIAHETHBIX JUCKOB M ACTEPOUIHBIX MOSICOB.
Hactynuna spa nHaOnromaTtenbHOro wuccienoBaHus (OpMUPOBAHMS 3Be3[, CyO3Be3l U
IJTAHET Ha CaMbIX PAaHHUX dTarax UX 3BOJIIOIHH.

[TnockocTh OONBIIMHCTBA OPOUT OTKPBITHIX K HACTOSIIIIEMY BPEMEHHM HK30IUIAHET
HAaXOJUTCA BOJMW3M Jy4ya 3peHUs HaOIIofaTeNs, YTO CBS3aHO C pPEaTM30BAHHBIMU
METOJaMU  MOMCKa. OTO CYUIECTBEHHO OIpaHUYMBAET HAONIOJICHHE  PEaJIbHO
CYIIECTBYIOIIUX IUIAHETHBIX CHCTEM. OKHAAETCSA, YTO C BBIINOJHEHHUEM MPOTrpaMMBbI
kocMmuueckor muccueit GAIA, peanusyeTcss 1 aCTpOMETPUUYECKUM METO/I TTOMCKA TUTAHET.
CraHyT AOCTYyHHBI JUisl HAOJMIOJECHUS: MJIAHETHBIE CUCTEMBI, MJIOCKOCTH OPOHUT KOTOPBIX
OPUEHTHUPOBAHHbIE K HAOIIOJATENIO MUIAIIMS; IJIAHEThl C MaccaMu 3eMJIM M MEHbILE, U
JOJITOTIEPUOANYECKUMU  OpOUTaMU; YJACTCA OTKPBITh OOJBIIMHCTBO BHECOJHEYHBIX
IUIAHET, HaXOASIIUXCSA B OKpecTHOCTSX COJIHLIA U MOMYYUTh HAONIOAATENbHYIO OLEHKY
pacnpoCTPaHEHHOCTH BHECOJIHEYHBIX TJIaHET.

OTKpbITHE TJIAHET, BPAIIAIOUIUXCS BOKPYT TECHBIX JBOMHBIX Map 3BE3]l KOCMUYECKUM
teneckonom uM. Kemnepa (KTK), moctaBuio 3amauy oObsICHEHHS POUCXOKACHHUS TaKUX
cucTteM W ux 3BoionuH. Kak mokazan aHanus, MpU MPOXOXKACHUH IUIAHET MO JUMOY
3B€3/bl, IPU TOYHOCTHU perucTpauuu csera, Jocturayron KTK, moctyrHsl 1 OTKpbITHS
HE TOJBKO DK30IUIAHETHI, & W KPYMHBIC MX CIYTHUKU. DTO TMO3BOJIAET OOjee MOJHO
UCCIIEI0OBAaTh CTPYKTYpPY IUIAHETHBIX CHUCTEM W pacIIUpsAET 3aJayd  HCCIIEIOBAHUI
acCTpOOHOJIOTHH.

HccnenoBanue pasHooOpa3us IiiaHeT, Berpevaronmxces B CoTHEUHON cCUCTeMe U 3a €
npenesaMy, TMOJIOKWIO Hayalno oOIIel CpaBHUTENbHOM IUIaHeToNoruu.  OTKpbITHE
IUTAHET, HAXOSAIINXCS B 30HE KU3HU Y 3B€3]l C BO3PACTOM COM3MEPUMBIM C COJTHEYHBIM U
Oonpiie, BeIBOAUT MpoOiemy SETI Ha cyliecTBEHHO HOBBIM KaueCTBEHHBIH YpPOBEHb
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uccienoBanusl. Takue TJIaHEeTHbIE CHUCTEMbl SIBIISIFOTCS B IEPBYIO ouyepelb OOBEKTOM
UCCIIEJIOBAHUSI aCTPOOMOJIOTMH W PaJMOACTPOHOMMHM, BEAYIIEH IMOWCK BHE3EMHBIX
[UBUJIN3AIUN.

®U3NYECKHUE CBOWCTBA NBUIEBBIX YACTHII, CBJMKAIOINXCS
C COJIHIEM HA I'EJJMOLHEHTPUYECKHUE PACCTOSHUA MEHEE 0,1 A.E.
I'omy6aeB 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 paccrosuus menee 0,1 a.e.. IlokazaHno, 4To OCHOBHAas
4acTh (UKCHUPYEMBIX MBUICBBIX YACTHI[ CIIOPAJAMYECKOT0 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 TepMOAECOPOIMHN TMBIJIEBBIX YacTHUI[ (3aBUCUMOCTH COJIEpPKAHUS
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 YHUBEepcuTeT 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
MOJICIMPOBAaHUE OCHOBHBIX  MPOIECCOB, COMPOBOXKAABIIMX MaJCHUE U  B3PHIB
YensionHckoro meteopousa. [IpoBeaeH KOMIUIEKCHBIN aHaIN3 HAOII0ICHU BO3MYIIIEHUN
B arMmocdepe, noHochepe, marHutochepe M 3eMHON KOpe, BBI3BAHHBIX MPOJETOM U
B3phIBOM  MeTeopousa. CpaBHeHue  pe3ynbTaToB  HaOmoJeHuid U (UBHUKO-
MaTeMaTUYECKOr0 MOJICIMPOBAHUS TTOKA3aJI0 UX MTOJIHOE COOTBETCTBUE.

PI3UYHI E®EKTH, IO CYNPOBOIKYBAJIU I1OJILOT TA BUBYX
YEJABIHCBKOI'O METEOPOIAY
Yopuorop J1.O.

Brnepiie Oyno nmpoBeaeHo JeTalbHe KOMIUIEKCHE (P13MKO-MaTEMaTUYHE MOJICITIOBAHHS
OCHOBHHX IPOIIECIB, IO CYNPOBOKYBAIM NaAiHHS Ta BUOYX Uensi01HChKOro METeopoiny.
Byno npoBeneHo KOMIIEKCHHUM aHali3 COCTEpeXeHb 30ypeHb B aTMocdepi, ioHochepi,
Mar”iTocepi Ta 3€MHIM KOpi, BHUKIMKAHMX NPOJIBOTOM Ta BHOYXOM METEOpOiLy.

28


mailto:Alexandr_sky@mail.ru
mailto:Leonid.F.Chernogor@univer.kharkov.ua

[TopiBHSIHHS pe3y/ibTaTiB CIOCTEPekEHb 1 (HI3UKO-MATEMAaTUYHOTO MOJIEIIOBaHHS
MOKAa3aJj0 iX MOBHY BiAMOBIIHICTb.

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 u CaO u 3enensie nojocsl AlIO m MgO O6bun
uccienoBanbl. OTHOCUTENIbHBIE HHTEHCUBHOCTH 3TUX IOJIOC B 3aBHCUMOCTH OT BBICOTHI
Ooomuaa Obuln uccaenoBaHbl. [loBepxHocTHas koHUEHTpauus mojekyn AlO Baonp styya
3peHusi, KojebaTenbHas U BpaiiarenbHas Temneparypa AlO B uzmywaromem obJiake BO
BpeMs SIPKOM BCHBIMIKK 00nuaa Obutn onpeseneHsl. [1010ckl 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 CepeHbOI 3JaTHOCTI YHIKaJbHOro Ooiija benemoB Oomiga Oynu
BuBYeHl. FeO 1 CaO nomapanueBi cmyru Ta AlO 1 MgO 3enena cucrema cMmyr Oyiau
JocHiKeHl. BIiTHOCHI 1HTEHCHMBHOCTI IMX CMYTr SK (YHKIs BHCOTH Oomiga Oyiu
nociimxeni. [loBepxHeBa koHueHTpartliss Mosekys AlO B310BXK HUISIXY 30pY, KOJMBAJIbHA 1
obepranbHa Temmneparypa AlO B BUNPOMIHIOWOYOI XMapH MiJ 4Yac SICKPaBOro crajpaxy
oomiga Oynu BuzHaueHl. CMmyru iHIUX 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.

METOJI AKTUBHOM 3AIIIMTHI METEOPHOM
ABTOMATHU3UPOBAHHOM PATNOJIOKAIIMOHHOM CUCTEMBI 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
PaNOJIOKAIMOHHON CHCTEMBI, B YCIOBHUSX IIOMEX OOYCIOBJICHHBIX BO3BpPATHO-
HAKJIOHHBIM 30HIMPOBAHHEM. PacCMOTpEeH METOJ C HCHOJB30BAHHEM HIYMOIOJA00HBIX
CUTHAJIOB, KOTOPBIM MO3BOJISIET KOMIIEHCHPOBAaTh AaHHbIM BuA nomeXx. CyThb Merona
3aKIIIOYAETCS B KOAOBOM Pa3/ICICHUU CUTHAJIOB, C LIEJIbIO OTJIMYATh [0 BPEMEHU MPUXO/1a
CUTHaJIbl OTPa)XEHHbIE OT METEOPHOro cieaa v nomexu. Ha OCHOBaHUM BBIIBHUHYTHIX
TpeOOBaHMii, BBIOpaHa HanboJee MOAXOAAIIas MOAYIHPYIOLIas MOCIEI0BATEIbHOCTD.

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
pagioNIOKaIIHOI CUCTEMH, B YMOBAaxX IEPENIKO, SKi MOB’s3aHi 13 3BOPOTHIM-TIOXUIUM
30HyBaHHSAM. PO3TIsSIHYyTO METOJ| 13 BUKOPUCTAHHSIM IIYMOMOAIOHUX CHUTHAIIB, 3 METOIO
BIJIPI3HITH CUTHAJM B1IOWTI Bl METEOPHOTO CJIITy Ta MEpemKou 3a yacoM. CyTb METOY
MOJISITa€ B KOJOBOMY PO3JUICHHI curHajiiB. Ha ocHOBI 1ux BHUMOT, BHOpaHa HaHO1IbII
BIJIMOBIIHA KOJ0BA MOCTIAOBHICTb. SKUH JTO3BOJISIE 3MEHIITYBATH BIUTHB ITUX TIEPEIITKO/I.

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
MajJbIX Tel TyTeM aHajiu3a COOTBETCTBYIONIMX PSIJAOB B YacCTOTHOW OOJACTH.
HccnenoBanusi TaKOro TUIA MO3BOJISIIOT MOJy4YaTh HOBBIE 3HAHHUS O TOHKOM CTPYKTYype
pacnpeneneHui OpouT U JearoT BO3MOXKHBIM OOHAPYKEHHUE HOBBIX SIBJICHHUH (HAmpumep,
HaJu4yue NEePUOIUUYECKUX COCTABIISIONINX WM HEKOTOPYIO PE30HAHCHYIO CTPYKTYPY ITHUX
pacnpenenenuii). Ilo pe3ynbrataM wHccienoBaHus ObLIM OOHAPYKEHBI TAPMOHUYECKHUE
COCTABJISIIONLIUE B paclpeIe]ICHUSIX METEOPHBIX MOTOKOB U actepousioB NEA no 6ombimoii
MOJIYOCH.

AHAJII3 TOHKOI CTPYKTYPHU PO3IOALITY OPBIT MAJINX TLI
COHSIYHOI CHCTEMMU
UYepxkac 10.B., Bonomryk 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 HOB1 3HAHHS PO TOHKY CTPYKTYPY PO3NOILIIB OpOIT Ta POOIATh
MOXJIMBUM BHSIBJICHHSI HOBUX SIBUIII (HAITPUKJIAJ, HASBHICTh MEPIOJIMYHUX CKIIAJOBUX a00
JeAKy PE30HAHCHY CTPYKTYpY LMX PO3MOJLIIB). 3a pe3yiabTaTaMH AOCHIIKEHHS Oyiau
BUSIBJICHI TAPMOHIYHI CKJIaJIOBI B PO3MOJLIAX METEOPHUX MOTOKIB Ta actepoiniB NEA mo
BEJIUKII 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
Yypromon 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; KOCMHYECKOMN
muccueit Pozerra, ObuUT0 HM3ydeHHE MPOOJIEMBI MPOUCXOXKACHUS KOMET, CBSI3b MEXIY
KOMETHOTO U MEX3BE3/IHOIO BEIIECTBA U UX 3HAYECHHE Il MpoucXoxkiaeHuss CoHEeYHOM
CUCTEMBL. OJTU 3aJladyud ObUIM OJECTAIIE pEeIIeHbl B TEUEHUE JJIMTEIBHOTO IMOJeTa
kocMmudeckoro kopabis "Pozerra" ¢ 2004 mo 2016 roas! K sSApy NEPUOIUUESCKON KOMETHI
Uypromosa-I'epacumenko, oTkpbeiToii B KneBe actpoHoMamu KueBckoro HalmoHajIbHOIO
yHuBepcuteta wuMmeHu Tapaca IlleBuenko Knumom UYypromoBeiM u (CBeTiiaHOU
I'epacumenko. C mnomoupl0 KocMHueckod wmuccuu Poserra ObuIO  MPOBEAEHO
UCCJIEIOBaHUE TJ00AJbHBIX XapaKTePUCTUK KOMETHOTO SApa, OMpPEAENIEHHBIE €ro
JUHAMHYECKUE CBOMCTBA, M3yYE€HO MOP(OJOTHI0 MOBEPXHOCTHOTO CJIOS sipa U €ro
XUMUYECKUH COCTaB, U3y4€Hbl XMMHUUYECKUN, MUHEPAJOTHUUYECKUNA 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
MOBEPXHOCTHOM CJIO€ Si/Ipa U BHYTPEHHEW KOMe (B3aMMOJECHCTBUE Ta3a U MbUIN), a TAKXKe
UCCJIEIOBAHbl TJ100aIbHbIE XAapaKTEpUCTUKU IBYX actepounoB lllreitnca u Jlroreuuw,
BKJIIOYAsl OMNpENIeJICHUE JWHAMUYECKHX MapaMeTpoB, MOBEPXHOCTHOW MOp(OIOruu u
COCTaBa 3TUX MAJIbIX IJIAHET .

PaccMmoTpeHbl HEKOTOpBIE 0COOCHHOCTH MPOBEACHUS ITporpamMmbl mnojeta "PozeTTtsl" u
COCTOSIHME ammapartoB mocie mocaaku "dwim" Ha sapo KoMmeTsl. ['a3000pas3Hbie
COCTaBJISIIOIIME KOMBI KOMEThI UypromoBa-I'epaCUMEHKO BKIIOUYAOT P COCAUHEHUU,
yKa3bIBaIOIIME Ha 0COOCHHOCTH BOSHUKHOBEHHUS HeOecHoro Tena. I1o 3amepam mpubopos,
yctaHoBieHHbIX Ha "Pozerte" n "O®unax", oOHapyKeHbI Mapbl BOAbI, OKUCH, TBYOKUCH U
mucynbua  yriepoaa, aMMmHuak, MeETaH, MeETaHol, (QopMaibAerusl, CEepOBOIOPO,
IUAHUCTBIA BOAOPOJ, OUOKCHUI CEpbI, Cepa, HATPUW WU MarHuu, cpeau 16 CIIOXKHBIX
OpraHUYeCKUX COEIMHEHMI BIiepBble 0OHapykeH ¢ nomolnkto mpudopa COSAC B komere
67P aneramun - CH3CONH?2, aneron - (CH3) 2CO, merwmzonuanar - CH3NCO u
nponuoHans - CH3CH2CHO. fnpo koMeThl UMEeT HEeNpaBUIbHYIO (OPMY, OHO COCTOUT
U3 IByX yacted '"ronoBbl" M 'Tena", COENMHEHHBIX Y3KOM mepembrukor. Ha cHuMkax
"PozerTsl" BUIHO IpyObI€ N3IOMBI IOBEPXHOCTH, KPYThIE€ TOPHBIE CKIOHBI, UCIIEIIPEHHbIE
poBaJlaMH, XpeOTaMU U TJIBI0AMU, TTOKPBITHIE Pa3APOOJICHHBIM MaTEpHATIOM HEOOJIbIITNE
paBHUHHBIE 1O, BeIsBIeHO, uTO sipo KomeThl 67 P / UypromoBa-I'epacumMeHKo cOCTOUT
Ha ~ 75 MPOLIEHTOB MbUIM U ~ 25 TpoOIeHTOB Jbaa. Kocmudeckuii anmapar "Pozerra"
oOHapyXuJ1 B 00JIake raza BOKPYT siapa komeTsl YyproMoBa-I'epaciMeHKO HEOXUTAaHHO
OOJBIIIOEe KOJMYECTBO MOJIEKYJ kuciopona O2, mpuyeM OKa3alioCh, YTO KOHIICHTpAIUs
KHCIIOpOJia OJTMHAKOBA JIJIsl BCEX 00JacTel KOMETHI, YTO YKa3bIBAE€T HA TO, YTO KUCIOPO]I
COXpaHWJICS B MaTepuu KOMEThI co BpemeH (opmupoBanus CoinHedHON cucteMsbl. Takxke
BIIEpBbIC ObLIM OOHAPYXKEHBl MOJEKYJISPHBIA a30T B sapa KoMeTrhl UYypromoBa-
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['epacuMeHKoO, OTHOILIEHUE COJIepKaHUsI KOTOporo k cojepkumomy CO yka3bIBaeT He
TOJIbKO Ha (a3zy dopmupoBanus Np, HO U TIPO JaIbHEHIIYI0 €ro TemioByto. OTHOIIEHHE
MOy TSKET0H Bombl K 06braroi DHO/H20 = 5.3x10™, uto B Tpu pasa Goiblie, 4eM B
3eMHBIX OKeaHax. MHIyKIMsl MarHUTHOTO TMOJIsl B TuIa3MeHHOM XBocTe koMeThl 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 MHOTOYMCIICHHBIMHU JDKETaMU (CTPYSMH), KPYIIHBIE W MOIIHBIE U3 KOTOPHIX
pacmoyoXKeHbl B paliOHE MEPEMBIYKH, COCTUHSIONIEH MEHBIIYyI0 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., Menbnik M.B.
klimchur@ukr.net

Kocmiuna micist "Po3erra" Oyna crutanoBaHa 1 37ilicHeHa €BpONEHCHKIM KOCMIYHUM
areHTcTBOM. OCHOBHHMM 3aBJaHHSM, IIOCTaBJICHUM Iepe] KOCMIYHOI Micieto Poserra,
OyJ10 BUBYEHHS MPOOJIEMU MOXOMKEHHSI KOMET, 3B'A30K MK KOMETHOIO 1 MIXK30PSHOIO
pedoBuHaMU 1 iX 3HaueHHS a1 moxomkeHHs Consunoi cucremu. Lli 3aBmanHs Oynu
OJIMCKyYe BUPILIEH! TPOTArOM TPUBAJIOIO MOJIBOTY KOCMIYHOTO Kopabia "Pozerra" 3 2004
no 2016 pik g0 snapa nepiognyHoi kometu Yypromosa-I'epacumenko, Biakputoi B Kuesi
acTpoHoMamMu KuiBCbKOTO HalllOHaNBHOTO YHIBepcutery imeHi Tapaca IlleBuenka
Kimumom YypromoBum 1 Caitinanowo I['epacuMenko. 3a JOMOMOrol0 KOCMIYHOI Micii
Pozerra Oyno mpoBeAeHO AOCHIIKEHHS TN00aJbHUX XapaKTEPUCTHK KOMETHOIO spa,
JesiKl oro JNMHAMIYHI BJIACTHBOCTI, BUBYEHO MOP(OJIOTII0 MOBEPXHEBOrO IIapy siapa i
Horo XiMIYHMM CKJIaJl, BUBYCHI XIMIYHUN, MIHEPAJOTIYHHMM 1 130TOMHUMN CKJIAJ JICTKUX 1
TYrOIUIAaBKMX PEYOBMH B KOMETHOMY SJipi, BHU3HA4eHI (Hi3W4YHI BIACTUBOCTI 1
CITIBBIJIHOIIIEHHS JICTIOYOTO 1 TYTOIJIABKOTO KOMITOHEHTa KOMETHOIO sijpa, 3I1MCHEHO
MOHITOPUHT PO3BUTKY KOMETHOI aKTUBHOCTI 1 (pI3MUHUX MPOIIECIB B MIOBEPXHEBOMY IIIapi
Aqipa 1 BHYTPIIIHIM KOMi (CHIBBIAHOUIEHHS ra3y 1 MUIy), a TAaKOX AOCIIIHKEH] TJI00abHI
xapaktepuctuku ABoX actepoiniB IllTeiinca 1 Jlroremii, BKJIIOYarOYM 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 CKIJIaIOoBI KOMH KOMETH
YyproMmoBa-I'epaciMeHKO BKJIIOYAIOTh PAJ 3'€qHaHb, [0 BKa3ylOTh Ha OCOOJIMBOCTI
BUHHUKHEHHS 1IbOTO HEOECHOro Tia. 3a BUMIpaMH NPHJIaJiB, BCTAHOBJIECHUX Ha "Po3erti" 1
"®unax", BUABICHI Mapu BOAH, OKHUC, JBOOKUC 1 AUCYIb(DiN BYIJIELIO, aMmiak, METaH,
MeTaHOJ'I, dbopmanberia, CipkoBOACHb, 1IaHICTHI BOJIEHb, MIOKCH CIPKH, CIpKa, HATPIH 1
MarHii, cepex 16 CKIamHUX OPTAHIYHUX CIIOJYK BIIEpIIE BUSIBICHHN 3a JOMOMOTOIO
npuiaxy COSAC B komeri 67P ameramua - CH3;CONH,, ameron - (CHjz),CO,
metimzomuanara - CH3;NCO 1 mpomionans - CH3CH,CHO. Snpo komern wMae
HEeMpaBuWiIbHY (OPMY: BOHO CKIATAETHCS 3 MBOX YacTWH "ronoBu" 1 "Tima", 3'eqHaHuUX
By3bKkol0 mepemuukoro. Ha 3nimkax "Poszerru" BugHO rpy0Oi 371amMu MOBEpPXHI, KpPYTi
ripCchKl CXWJIM, MOLSTKOBaHI MpoBajlaMu, XpeOTamu 1 OpuiiamMu, MOKPUTI pO3IpOOIeHUM
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MaTepiaJioM HEBENHKI pIBHUHHI Mojs. Buseineno, mo sjapo kometun 67P/Uypromosa-
['epacumMeHKO CKJIaaeThesi HA ~ 75 BIACOTKIB MUY 1 ~ 25 BiICOTKIB JIboy. KocMmiuHM
anapart "Po3eTrTa" BUSBUB B XMapi razy HaBKoJIO sjpa koMmetu UypromoBa-I'epacuMeHKo
HECIO/IBAHO BEJUKY KUIbKICTb MOJIEKYJd KHCHIO O,, NpUyoMy BHUSBHIOCS, IO
KOHIIEHTpAIlisl KHCHIO OJIHAKOBa JJIsl BCiX 00JiacTell KOMETH, 110 BKa3ye Ha Te, 10 KUCEHb
30epircs B MaTepii komeTu 3 yaciB ¢popmyBaHHs CoHsUHOT cuctemu . Takosx Brepiie Oyiu
BUSIBIICHUN MOJIEKYJISApHUN a30T B sApi kometu Yypromoa-I'epaciMeHKO, BiTHOLICHHS
BMICTY sikoro 10 BMicTy CO Bkasye He nuiie Ha ¢a3y popmyBaHHs Ny, a i PO MOAATIBIILY
fioro TemnoBy eBosrolif0. CriBBIIHOLICHHS HamiBBaxKoi Boau 1o 3Buyaitnoi DHO/H,0 =
5.3x10™, w0 B Tpuui Ginblme, HOK B 3eMHHX OKeaHaX. IHAYKI[isSi MArHITHOTO TOJS B
ma3MoBoMy xBocTi kometd 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
YUCJICHHUMHM JKeTaMH (CTPYMEHSIMH), BEJIMKI 1 MOTYXKHI 3 SKHUX pPO3TAlllOBaHI B paioHi
MEePEMUYKH, 1110 3'€JHYE€ MEHIITY YaCTUHY (TOJIOBY) 3 BETUKUM (TLJIOM).

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 -

34



(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
(bU3MUEeCKON TEOpUH METEOPOB, SABISIETCS OTCYTCTBHE HCTUHHBIX JAHHBIX O Macce U
IJIOTHOCTH METEOPHOTrO Teja — 3TU JAHHBIE MOJYYAOTCS ¢ MOMOLIBIO PA3JIMYHOrO poja
U3MEPEHUN U SIBIIOTCS MCXOAHBIMM JUIS Pa3IMYHbIX Mozened. MOKHO cka3arb, 4TO
3HAHHUE MACChl U TNIOTHOCTU METEOPHOTO TEJIa MO3BOJISIET «3AMKHYTh» TEOPUIO METEOPHBIX
ABJICHUM, BBEAS OSTH NapaMeTpbl B CYLICCTBYIOIIME MOJIEIM HE KaK HEU3BECTHHIE,
MOJJIEKAIUE OLCHKE, a KakK JIETEPMUHUPOBAHHBbIE KOHCTaHThl. C Jpyroi CTOPOHHI,
MOSIBJICHUE BO3MOXHOCTH MPOKaTUOPOBATH HAKOIIJICHHBIE pe3yJIbTATHI
PaIMOIOKAIIMOHHBIX MU3MEPEHUN METEOPOB CYIIECTBEHHO pacCIIUpUIO Obl MPHUKIIAIHBIC
aCIeKThl METEOPHBIX HCCIeNoBaHUM. Takum 00pa3oM, peanu3anusi HCKYCCTBEHHOTO
MeTeopa B JJaOOpaTOPHBIX, a IO BO3MOXKHOCTH, U B HATYPHBIX IKCIIEPUMEHTAX, SIBJISACTCS
3amauend aktyanbHOM. B cBoe Bpemsi b.JI. KaiieeB HEOJHOKpaTHO BBICKAa3bIBAJICS B
0JT0OHOM KITIOUE.

CdopMynupoBaHbl OCHOBHBIC HAMPABICHUS OJKCIEPUMEHTOB TIO peau3aIiu
HMCKYCCTBEHHOr0 Mereopa. [IpuBeneHsl pe3yabTaThl aHaau3a BO3MOXKHOCTU ITPUMEHEHHS
TUIIEP3BYKOBBIX 3JIEKTpOJMHAMHUYecKux yckoputener (DY) ans MomenupoBaHus
HMCKYCCTBEHHOTO MeTeopa. PaccMOTpeHbI pe3ysibTaThl HCCIEA0BaHUN KoakcruainbHoro J/Y
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TOPLEBOT0 THUMA (MarHUTOIIA3MEHHOIO KOMIIpECCOpa) B KAueCTBE HCTOYHMKA YAAPHO
CKAaTOM IU1a3Mbl 1JIs peaan3alii METEOPA B HA3€MHBIX J1a00paTOPHBIX UCCIIEIOBAHUSX.
PaccmoTpeHa  BO3MOXXHOCTH ~ IIPOBEICHMSI  HATYPHBIX  JKCIEPUMEHTOB IO
MOJIEJIMPOBAHUIO UCKYCCTBEHHOTO METEOpa C MOMOUIBIO peiabcoBbIX D/Y. O6cyxnaroTcs
HEKOTOpBIE NepCrieKTUBHbBIE Moenu D/1Y u npoOiaemMbl X MOCTPOCHUS.
Pesynbratel paboThl MOTyT OBITH OJHUM U3 HAIPaBJICHUNH B SKCIEPUMEHTAIBHOM
METEOPHON aCTPOHOMHUH

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
! Vakropozackuii HanpoHaIBHEL yHIBepcuTeT, 88000, Yaxropox, . HaposHa, 3,
kadeapa nHOOPMAIIMOHHBIX YIIPABISIONINX 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 OOHApyXEHUE AacTepOMIOB M aCTPOMETPUUYECKHE HW3MEPEHHS 3a
IPUEMIIEMOE BpEMS € MOCIEYIOUIUM BU3YaJIbHBIM MOITBEPKACHUEM PE3YIIHTATOB.

Snpom I1O CoLiTec saBnsercs npeaBapuTeabHOe 0OHApYKEHUE OOBEKTOB HA OCHOBE
HAKOIUIEHUSI CTaTHCTUK, KOTOpbIE MPOMOPIMOHAIBHBI 3HEPTUU H300pakeHUs, BAOJb
BO3MOKHBIX TPACKTOPHUI IBUKEHUSI OOBEKTA.

Oco6oe 3nauenue umeet pexuM OJIJJAC. OH no3BosisgeT onepatuBHO 00padaThIBaTh
JaHHBIC U HAa3HA4aTh MOATBEPXKICHNE Han0oJiee HHTEPECHBIX OOHAPYKEHHBIX 0ObEKTOB B
HOYb UX MPEeABAPUTENBHOIO OTKpbITUS. IIpocMOTp pe3ynbTaToB pabOThl OCYIIECTBIISETCS C
nomMotelo BeioBepa LOOKSKY ¢ npyxecTBeHHBIM HHTEpP(EcOM, KOTOPBI BXOIUT B
uactawsiuonneiid - makeT 110 CoLiTec. LoOKSKy pabGortaer OTAeNIbHO OT OCHOBHOM
IporpaMMbl U UM MOKHO HE3aBHUCHMO NpocMaTtpuBath pesyibTaThl padotsl I10 CoLiTec
B TO BpeMsl, KaK OCHOBHAs ITporpamMma npoAoikaeT o0paboTKy AaHHBIX.

B pamkax pa3paboTku nmpoekta BUpTyaabHOU oOcepBaropuu rpynmoi CoLiTec 6su10
co3nano 110 xpanenuss um nmyOnukanuu kaapos. IO mo3BosisieT BecTH apxuB KaJpoB U
UCKATh KaJphl N0 mapamerpam (koopauHataMm). Peann3oBaH BHEIIHUNA JOCTYH K apXHUBY
yepe3 coOCTBeHHBIN BeO-uHTepdeiic u cepeuc Aladin. TIlo3Boaser monydath
JOTIOTHUTENBHBIC KaJphl OT BHEMIHMX pecypcoB Takux kak SDSS m 2MASS. I10
peaNn30BaHO C UCTIOIb30BaHueM TexHosoruit VO, BKiTtouas mpotokoi noctyma SIAP.

JlanpHeiimee pa3suTre mpoekta COLITEC B pamkax BHPTyajdbHOH oOcepBaToOpuu
COCPEIOTOUEHO Ha CO3JaHUM XPaHWIMILA 7S KPUBBIX OJiecKa M3MEpPEHUN MepeMEHHBIX
3Be3]] U CEPUH KaJPOB, HA KOTOPBIX OHU OBUIH MOJIYYEHBI.

Wuterpammmss ¢ cymecTByrommMu — GopmaraMud  (GOTOMETPUUYECKUX — JTAHHBIX
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IpeanojaraeT co3/lanue HOBOTO PElIeHUs, KOTOPOE MO3BOIMIIO Obl (POPMUPOBATH HOBbBIE
dbopmaTbl U3 yXe CYIIECTBYIOIIHUX. DTO PEIICHHE O0ECHeYUT T'MOKOCTh U CIOCOOHOCTh
KOHBEPTUPOBaHUS 3HaueHUM. J[aHHOE pellieHne OCHOBAHO Ha MPEIMETHBIX MOCPEIHUKAX,
KOTOPBIE CIIOCOOHBI PEIIUTh MMOCTABJICHHBIC 3aaUH.

Ha cerogusimmauii nens nporpamma CoLiTec mpumMensieTes Uit aBTOMaTH3UPOBAHHOTO
obHapyxenus acrepounoB B Andrushivka Astronomical Observatory, oGcepBaropusx
ISON-NM, ISON-Kislovodsk n ISON-Ussuriysk, Odessa-Majaki

Tak e mo manHeiM ¢ odunuaasHOro carra (Minor Planet Center), obcepBaTopus
ISON-NM 3ansana 7 MecTo Kak MO KOJHYECTBY MpPEIBAPUTEIBHBIX OTKPBITUH, TaK U IO
KOJIMYECTBY M3MEPEHUIN acTEpOUJ0B U Bolwia B Ton-10 Bexymmx oOcepBaTOpUi MHpa B
nepuos ¢ 2011 mo 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
nocinaHo ©Oonee 600 000 wu3MepeHU, NpPeIBAPUTEIIBHO OTKPHITO Oojiee yeM 1560
o0bekToB. Cpenu Hux 21 Tposiuckuit acrepoun FOnutepa, 4 NEO u 1 kenTasp.

HABJJIOAEHUA TNTAHTCKOI'O IITOPMA HA CATYPHE B IEKABPE
2010TOAA
3axapeHKo B.B.', Munocrras K.JO.!, KonoBanenko A.A.%, Qdurrep r2 Prokep X2
3apka @1 Cunopuyk M.A!
! 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
acTpOHOMHM ABCTpHUIICKOM akagemuu Hayk, [lIMmunnemrpacce, 6, r. I'pan, 8042, ABctpus;
4 LESIA, ITapmwxckas oocepBaropust, CNRS, UPMC, mn. XK. Xancena, 5, r. MenoH,
92190, ®panuus

Otkpertue sBaenust SED (Saturn Electrostatic Discharges) kocmuyeckum ammapatom
(KA) Bosmxep 1 cBs3zano ¢ armocepHoit aktuBHOCcThiO B cepeaude 1990-x.
HccnenoBanusi B paano u ontuyeckoMm auamnazone ¢ 2003 r. BeimosiHser KA Kaccunu.
Mosiaun 00pa3yloTcs B TMTAHTCKUX aTMOC(EpPHBIX BO3MYUIECHUSX, KOTOPbIE HA3BIBAIOT
mropmamu. topmbel MOryT mnuTbes Mecsuamu. B Havane nexabps 2010 r. ¢
nomoipio KA Kaccunu rpynna yueHsix ABCTpUM OOHApYKUJIa 3apOKIAIOIMIMICS IITOPM
B ceBepHoM nousymapuu CartypHa 1o pe3ysibTaraMm paJuoOHAONIOACHUI W B onrTuke. B
MEePHON MAKCHMAIBHOTO PAsBHUTHS ITOpM "oOBWI' BCIO IUTaHeTy Ha mmpotax 32...38°.
MOonHOCTh ¥ YacTOTa MOJHUN B IITOpME ObUIM HACTOJBKO BENWKH, 4yTO Mpudbop RPWS
(Radio Plasma Wave Sciences) dacto peructpupoBasl "ciusHue" MOCaeA0BaTEIbHbIX
paspsimoB. YTP-2 npoBonun nabmoaenus B aekadbpe 2010 r. u umen B 10000 pa3 Gonee
BBICOKOE BpPEMEHHOE paszpericHue (15 HC) B crmocoOHOCTh MPUEMHHUKOB PaJHOTENIECKOIa
MPOBOJUTH HAOIIOIEHUS BO BCell mosioce paauoreneckomna (8-33 MI'm). O0beM naHHBIX
noctur 7 TO 1 crano BO3BMOXKHO U3y4yaTh TOHKYIO BPEMEHHYIO CTPYKTYPY MOJIHUM, YTO HE
noctynHo KA. IlpoBeaeHa katajorusamusi MOJHUNA, TMOJIYyYEHbl XapaKTEPUCTHKU
BPEMEHHBIX CTPYKTYp pa3psioB, IUIOTHOCTH I[IOTOKAa PAAUOU3IYUYEHUSI U CIHEKTPBI.
JlucniepcHOHHBIE 3aJIEPKKU B CPEJE PACTIPOCTPAHECHUSI - MEXKILIAHETHOM M MOHOC(hEpHO
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ia3Me MPUMEHSIOTCS I aHalu3a IUIOTHOCTH MEXIUIAHETHOW cpeibl MpH IITOpMax.
«bonabiioe Oenoe matHo» (GWS - Great White Spot) mosiBisercss 1 pa3 B TeueHue
catypHuaHckoro rojaa (29,5 ner). I[Ipenpiaymee momHoe GWS B ontrudeckoM uana3zoHe
obHapyxuiock B 1990 r. Illtopm 2010-2011 romoB BeIMagaeT U3 MOCIEAOBATEILHOCTH U
He Takol  KpynHbiil. Oxumpaemoe GWS 2019-2020 r. MoxeT craTh KpYyNHEUIIAM
IITOPMOM B CE€pPUU HAONIOJEHUN C HMCIOJIb30BAHUEM JIEKAMETPOBBIX PaTUOTEIECKOIIOB.
KA Kaccunu B 2017 1. Oyzmer cOpolieH Ha MOBEPXHOCTh IUIAHETHl KaK HMCUYEPIIaBIIUN
pecypc. YTP-2 u YPAH-2 B noiHo#i Mepe MOTYT 00€CIeunTh HEOOXOIUMBIE YCIIOBUS 110
YYBCTBUTEIHHOCTH U Pa3periaroieil CHoCOOHOCTH JIJIsl IPEICTOSIIINX HAOTIOCHUH.

YKPAUHCKAS METEOPHAS OIITUYECKAA CETb
Top6anés FO.M.}, Illyasra A.B.% Kosak IL.H.%, Tony6acs A.B.*

LHUM AO Onecckoro HY nMm. Meunukosa, Onecca,; 2 HUU Hukonaesckas
acTpoHOMHUYecKas obcepBatopusi, Hukomaes,; ° AcTpoHoMudeckas obceparopust KHY
um. T. IlleBuenko, Kues,; * HUU actponomuu XHY um. Kapasuna, XappkoB. YKkpanHa

B Hacrosiiee BpemMs Ha TEppUTOPUHM YKpPauWHbl IPOBOJUTCA NATPYJIUPOBAHUE
METEOPHBIX SIBJICHUN B TeleBU3MOHHOM pexume B Opnecce, KueBe m Hukonaese. [Ins
NOBBIIIEHUS A((PEKTUBHOCTH B H3YYEHHH METEOPHOTO BEIIECTBA MpEJIaraercs
dbopMUpPOBAHUE CETH ONTHYECKUX CTAaHIUM 3a CYET OOBEAMHEHUS JIEUCTBYIOIIUX.
AKIIGHTUpYETCS BHHMMaHHWE Ha HEOOXOJMMOCTH CO3/IaHUsI ONTUYECKOro 0a3uCcCHOTo
METEOPHOTO MaTpyJisi B XapbKOBe.

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.. O6cepBaropna, 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 PO3MOILT aCTEPOI/IiB 3 PI3HUMHU
anp0Oeno P. Benuki miBoci & opOIT acTepoiiB 3 MEHIIMMH 3HAYCHHSIMHU [), B CEPEIHBOMY
3MEHIIYIOTHCSI MOPIBHSHO 3 BEIUMKUMHU MIBOCSIMHU Tin 3 Outbiiumu ansbeno. [diro HI'E
MOJKHA BHSBHTH 3a po3noaitamu a(p) Jas OKpeMHX ciMeicTB actepoiniB. HoBi Benwmki
MacuBM JaHux po3MipiB D Ta ampbeno acrtepoimiB (3oxpema 06aza WISE) natots
MOXJIMBICTh 3aCTOCYBATH TAKUU MIJIX1]] JJIsI BETUKOI KIJTBKOCT1 CIMEHCTB.

JUtst OUIbII YITKOTO BHUAUIEHHSI acTEPOilliB CIMEUCTB OyJlM BUKOPHUCTAaHI PO3MOALIN
pPO3MIpiB acTepoiiB B OKpeMHX CiMEHCTBaxX MO Benwkid miBoci D(a) Ta posmominm
KiJIbKOCTI actepoimi mo amsdeno N(p). 3a mumu posmnojinaMu 3po0JIeHO aHalli3 BiaOopy
CiMEHCTB acTepoiniB, HaBeneHMX B pooOoTi Masiero et al. (2013). Byno Bu3HaueHo
KOPEKTHO Ta HEKOPEKTHO BiIi0paHi ciMelcTBa.

Maiixe st BCiX KOPEKTHO BIAIOpaHUX CIMEHMCTB, K1 HE 3pi3aHi JII€0 PE30HAHCIB 3
IUIaHETaMHU, Ma€ MiCIle 3MEHIIEHHS CEPEeIHbOr0 3HAYCHHS albOeq0 Mpu 30UTBIICHH]
BENUKOi MiBOCi. Take 3MEHIIEHHsS € CTaTUCTUYHO 3HAUYUMHM JUIsl 3 IUX ciMmeicTB. He
BUSBJIEHO >KOJHOIO CIMEHCTBA 13 CTAaTUCTUYHO 3HAYMMHUM 30UIBIICHHSIM ajibOeIo.
OTtpuMaHi pe3ynbTaTH MIATBEPIKYIOTh MONEPEIHIM BUCHOBOK PO JIIF0 HETPaBITALIHHOTO
e(eKTy, 1110 CIPUYUHSE IPOCTOPOBE PO3AIIIEHHS 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 €BOJIOIIT OpOIT KOMET
cimeiicta lOmitepa (KClO), cepeanp-onepioguuHux KomeT Ta Tin rpynu KeHtaBpiB
MOKa3aHo, 1110 €BOJIONISA OpOIT MaauX TuUT COHSYHOI CUCTEMU BIJIOYBAETHCS MEPEBAKHO B
HaINpsMKy 30UIBIICHHS BEJIMKUX IMiBocei. Ile cTrocyeTbest Ti, sSKi MOXYTh 3a3HaBaTH
30JIMKEHBh 3 TUIaHETaMM 1 €BOJIIOIIS OpOIT SKUX BIAOYBA€THCS, TOJIOBHUM YHHOM, 3a
pPaxyHOK TpaBiTaliiiHuX 30ypeHb. 3po0JeHO BUCHOBOK, 1110 TOJIOBHE JIKEPEJIO siiep KOMET
cimerictBa FOmiTepa ciin nrykatu Ha BiacTtansx Big CoHis He OibIie 6 a.o.

[IpoBeneHo aHami3 pO3MOAUTIB MO KYyTOBHX €JIEMEHTaX OpOIT KOMET Ta acTepoimiB
pi3aux rpymn. IIpoananizoBani posnonaimu KCIO no aprymeHty mepureiniio ® Ta JOBTOTI
nepurenito 1. [TokazaHo, mo noaioH1 po3noauii He HaOyTi B nporeci eBosolii KCIO na
ix TenepinHix op6itax. [ToaiOHi po3noainu N(w) Ta N(7) He MarOTh Tija, MO MEPEHIILTH
Ha opOiTi KCIO 13 30BHIIIHIX Jkepen. B Toi ke yac, po3noaimu KCHO no Beix KyTOBHX
€JIEMEHTax JIy>Ke OJU3bKI 10 BIAMOBIIHUX PO3NOAUIIB TposHIIIB. 3p00JIEHO BUCHOBOK, IO
caMe acTepoiiv Il€l TPYIH, CKOpIIlIe 3a BCe, € ToJOBHUM JpkeperioMm sinep 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 o 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(r) 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.
WNuctutyt Actpodusuku PT, lyman6e, Tampxukuctan
mirhusseyn_narzi@mail.ru

[To pesynbTaTam OJHOBPEMEHHBIX TEJICBHU3MOHHBIX M 0a3WCHBIX PAAHOIOKAITMOHHBIX
HAOJIFOICHUI METEOpPOB U3 4-5-TH MyHKTOB, MOJTYYCHHBIX B MEPUOABI JCHCTBUS TIaBHBIX
€XEroHBIX METEOPHBIX MOTOKOB KBanpantuasl, & - AkBapuabl, OpuoHuAbl U ['eMuHUIbI
B 1979 r. B I'ucAO, wuccienoBaHa Bapualys MarHuUTyAbl U JUHEHHON 3JIEKTPOHHOU
IJIOTHOCTH BJOJIb Clie/la OJHUX U TeX K€ MeTeopoB. [loydeHo, 4TO i METEOPOB CO
ckopocTaMH 23-69 kM/C X0 Bapuallid MarHUTYbl U JJUHEHHOMN 3JEKTPOHHOM INIOTHOCTU
BJIOJIb CJI€/Ia OJJHUX M TE€X K€ METEOPOB YIOBJIETBOPUTEIHHO COIIACYETCS MEXIY COOOM.
[TonyueHHbIe pe3ysbTaThl COMOCTABISIOTCS C AHAJOTHMYHBIMHM JAHHBIMHU, MOJTYYCHHBIMHU
st 6onee cinadbbix meteopoB B ['apBapae (Mimunolice). BhIsiBiIeHO, 4TO Pa3HOCTH MEXIY
paaroIoKalMOHHON U (hoTOrpaduyecKoil MAarHUTYI0M 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
CIIOCTEPEKEHb METEOpiB 3 4-0X 5-TH MyHKTIB, OTPUMAaHUX B NEpioau Ail TOJOBHHUX
HIOPIYHUX METEOPHUX MOTOKIB o - KanpikopHinu, 6 - AxkBapinu, ['eminiau, KBaapanTiau 1
Opionign B 1979 p B I'icAO, mociimkena Bapiaiisi MarHiTyIu 1 JIHIHHOI €IEeKTPOHHOI
HIUTBHOCTI Y3J0BXK CHIAYy OJHUX 1 THX XK€ MeTeopiB. OTpUMaHO, 1IO JJIsi METEOpIB 31
mWBUAKOCTAMU 23-69 kM / ¢ XiA Bapiaiii MarHiTyAu 1 JIIHIMHOI €J1eKTPOHHOI HIUIBHOCTI
Y3J0BX CIIIIy OAHHUX 1 THX K€ METEOPIB 3aI0BUTbHO Y3TOJKY€EThCs Mk co0010. OTpuMaHi
pe3ysbTaTU 3ICTABISAIOTBCA 3 AHAJOTIYHUMHM JIaHUMH, OTPUMAaHUMM JUIS  CJIaOIIMX
mereopiB B [apBapai (Lmminoiici). BusiBneno, mo pi3HHUIS MK pajgiofIOKaliifHOl 1
dboTorpadigHOi MarHiTy1010 3aJI€KUTh BiJ] IMBUIKOCTI 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, dymanoe, 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
ompesereHbl 3HaYEHUs aOCOJIOTHOM 3BE3AHOM BEIWYMHBI U JITUTEIBHOCTU 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 dinerparii nanux 6a3ucHux (GororpadiyHUX CIIOCTEPEKEHb METEOPIB, 1
NEPBUHHUX JaHUX PAJIONOKalIMHUX criocTepekeHb B ['ica 3a 1977-1980 pp. BusiBieHi 7
CHITBHUX METeOopiB. J[Jisi BUCOTH TOUKU paJlloOTpaKeHis BU3HAYEH1 3HAYCHHS a0COJIFOTHOT
30pAHOT BEIMYMHHM 1 TPMBAIOCTI PamiodyHy METEOPIB, sIKi MONAraroTh 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

Kamno A.A., SIkoBuenko A.U.

XapbKOBCKUI HALIMOHAJIBHBIM YHUBEPCUTET PAAUOIICKTPOHUKA
61166, Xapbkos, np. Hayku, 14

Co3aaHbl ¥ 3KCIIEPUMEHTAIBHO NPOPa00TaHbl OTEYECTBEHHBIE TEXHOJIOTHH 00padOTKU
ooproBbix ' HCC-nabmogeHuii HU3KoopOUTAIbHBIX KocMuueckux amnmaparoB (HKA) mis
OIpe/ICIICHUS TIapaMeTpoB HMX JABWKeHHS MetogoM PPP (Precise Point Positioning).
Breimonnenst cOop u aHanu3 OoptoBbix GPS-nHabmroneHuid crenuanu3upoOBaHHBIX
3apyOexxubix HKA COSMIC jans  TecTupoBaHUsS MOJYJIEH 3IKCIEPUMEHTATIBLHOTO
nporpamMmmHoro  obecrieuenus. [loaydeHbl  pe3ysibTaTbl  KOOPAMHATHO-BPEMEHHBIX
onpenenennii PPP-meromom ¢ ucmonb30BaHHEM BCIOMOTraTeIbHONM HMH(pOpPMAIUU OT
MexayHapoaHou ciayk0el IGS u ¢dpaniysckoro xocmuyeckoro areHtctBa CNES. Ha
OCHOBE CpaBHEHHS TMOJYYEHHBIX Pe3yJibTaToB 00paboTku O60pToBBIX GPS-m3smepenuii ¢
ATAJIOHHBIMU KOOpPJIMHATAMU JIOKA3aHO JIOCTHMIKEHHUE TOYHOCTH OMNpPEACNICHUS TEeKYIIUX
KoopauHaT Ha ypoBHe ~0,05-0,10 m.

BU3HAYEHHSI IAPAMETPIB TPAEKTOPIN HU3bKOOPBITAJIBHUX
KOCMIUYHHUX AITAPATIB PPP-METO/IOM 3A PE3YJbTATAMUW BOPTOBUX
GPS-CITOCTEPEKXEHb

Kanino O.0. (XHYPD), SAxoBuenko O.I.

CTBOpeHl Ta EKCIEepUMEHTAJbHO OIpalbOBaHl BITYM3HSIHI TEXHOJOrIT 00poOKHU
ooptoBux ['HCC-cnoctepeskenb HU3bKOOpOiITAIbHMX KocMiunux amapatiB (HKA) mns
BU3HAYCHHS TapameTpiB ix pyxy merogom PPP (Precise Point Positioning). Bukonano
30ip Ta awnamiz OoproBux GPS-crocrtepekenp cremianizoBaHux 3akopaoHHux HKA
COSMIC nnst TecTyBaHHS MOYJIB €KCIIEPUMEHTAILHOTO MPOTPAMHOTO 3a0e3MeUeHHS.
OTpuMaHi pe3yJIbTaTH KOOPAMHATHO-4YaCOBUX BU3HaUeHb PPP-MeTon0M 3 BUKOpHCTaHHSIM
JOTIOMIXKHOI 1HGOopMaIlii Bix MixkHapoaHOi ciayx0u IGS Ta (paHIy3pbKOr0 KOCMIYHOTO
arenrctBa CNES. Ha ocHOBI MOpIBHSHHA OTPUMAHHMX PE3yJbTaTiB 0OpOOKHM OOPTOBHX
GPS-BumiproBaHb 3 CTAJIOHHUMH KOOPJAWHATAMH JIOBEJACHO JOCATHEHHS TOYHOCTI
BU3HAUYCHHSI 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
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of coordinate-timing determination by PPP-method using the auxiliary information from
the international service IGS 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
MOHUTOPUHI'A JUHAMUKU ATMOC®EPBI 3EMJIN HA BBICOTAX
80...105 KM

Kykym B. /1. , Oaeiinuxkos A. H. (XHYPD)

B crarbe mpuBOAATCA OINMCaHUE SKCIEPUMEHTAIBHOM YCTAaHOBKH, KOTOPAsk MOKET
OBITH TIOJIO)KEHA B OCHOBY PaJIMOTEXHUUYECKOW CHUCTEMBI NIl UCCIIEIOBAHUS METEOPHBIX
SBJICHMMA W  MOHUTOpPUHTa JHUHAMHKH  arMocdepbl  3emii,  HCHOJIb3YIOIIEH
OPUCYTCTBYIOIIME B dA(QUPE CHUTHAJIBI TEJIEBU3MOHHOTO BEIIAHWS B  KauecTBE
30HIUPYOMUX. OCOOEHHOCTBIO YCTAHOBKHU SIBJIIETCS BO3MOKHOCTH MCIOJIB30BaHUS IS
nu(ppoBoil 00padOTKU MPUHUMAEMBIX PAJHMOCUTHAIOB BBIYMCIUTEIbHON TEXHUKHA OOLIErO
OpUMEHEHUsI, 0€3 NPHUBJICUYECHUS JONOJHUTEIBHBIX JOPOTOCTOSIIUX HW3MEPUTEIbHBIX
CPENCTB.

PO3POBKA MAJIO3ATPATHOI PAIIOMETEOPHOI CUCTEMM
MOHITOPUHI'Y IUHAMIKA ATMOC®EPHU 3EMJII HA BUCOTAX
80...105 KM

Kykym B. /1. , A. M. OueiinikoB (XHYPE)

Yy CTaTTi HaBOJAUTHCA OMNHC EKCIEPUMEHTAIbHOI YCTAHOBKHM, SIKa& MOXe OyTu
BUKOPHUCTaHA SIK OCHOBA PA/IIOTEXHIYHOI CUCTEMU ISl TOCHIJIKEHHS METEOPHHUX SIBMIL Ta
MOHITOPUHTY AMHAMIKK atMocdepu 3emil, sKa BUKOPHUCTYE ICHYIOYl y €Tepl CUTHAIU
TEJEBI3IHOTO MOBJIEHHSA SK 30HAYI04YH. (OCOOJMBICTIO YCTaHOBKH € MOMKIIUBICTh
BUKOPUCTAaHHA i 1U(PoOBOT 0OpOOKH paaiOCUTHANIB OOYMCIIOBAIBHOI TEXHIKU
3arajJpHOTO pU3HAYEHHSs, 0€3 3aTy4aHHs JJOIaTKOBUX 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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