JIEIAPTAMEHT HAVKH 1 OCBITU
XAPKIBCBKOT OBJIACHOI JIEPYKABHOI AZIMIHICTPALII

KOMYHAJIbHUM 3AKJIAJ]
«XAPKIBCBKA OBJIACHA MAJIA AKAIEMIA HAVK»
XAPKIBCHKOI OBJIACHOI PAJIW»

XAPKIBCBKE TEPUTOPIAJILHE BIIIIJTEHHS
MAJIOT AKAJIEMIT HAVK VKPATHI
XAPKIBCBKUI HAIIIOHAJILHUI YHIBEPCUTET
imeni B.H. KAPA3IHA

TE3HN

XIII bapa6amoBcbKHX 00J1aCHUX
HAYKOBHMX YMTAaHb 3 ACTPOHOMIl
YYHIB Ta CTYJACHTIB
14 kBiTHs 2018 poky

XapkiB






Muxkona Haenoeuu bapaoauioe

30 oepesnst 1894 poky — 29 kBiTHs 1971 poky

Pagsincbkmii actponom, akagemik AH YPCP
Hupekrop XapkiBcbkoi oocepBaropii (1930)
ITpodecop XapkiBcbkoro yHiBepcuteTy (1933)
BukoHaB 4HMCIEHHI JOCHI/KEHHS ONTHYHUX BIIACTHBOCTEH
Micsiust, aTMocdep 1 TOBEpXOHb IUIAHET.
BcranoBuB, mo mnoBepxHs Micsls Mae TMOPHCTY CTPYKTYpY
(1918).
VY kBiTHI 1957 poky BinkpuB XapKiBCbKUH IIaHETAPIM.



KinemaTtuka Hamoi ['alakTHKH 32 JaHUMH CyYaCHUX KATAJIOTiB

Benuuko I'. b., 3000y6au kageopu acmponomii ma KocmiuHoT
inpopmamuxu ¢izuunozo ¢paxyrememy XHY imeni B.H. Kapa3zina

B 1717 rony anrnuiickuii actpoHoM DamyHn ['amieit oOHapyxwui,

4TO TPU SPKUE 3BE3Jbl I0’KHOTO Heba, Cupuyc, Apkryp U Anbaedapas,
3aMETHO CMECTWJIUCh OTHOCHUTEIBHO TIOJOXEHHUM, OIpEeAeICHHBIX
IpeBHErpeuecKuMu actpoHoMamu ['unmapxom u Iltonemeem. Tak Oblo
paspylieHo MpeACTaBIeHUE O HenoJABWXHOCTH 3Be3n. C Tex mop
TOYHOCTH OIIpENICNICHUs] TIOJ0XKEHUH HEeOECHBIX OOBEKTOB BCE BpeMs
YJIy4IIAeTCsl, YTO IIO3BOJIAET ONPEACNATh YIJIOBbIE CMEUIEHUS (T.H.
COOCTBEHHBIE JABM)KEHHs) Bce OoJiee JaleKuX 3Be3/I.
Celiyac MBI 3HaeM, 4YTO BCe 3Be3/1bl Hamel | anaktuku, Bkiaodas ColHiie,
HUMEIOT CBOU MHIUBUAYAJIbHBIE IPOCTPAHCTBEHHBIE CKOPOCTH. JIBHXKeHNE
KOKIOW 3BE3/bl CKJIAABIBAETCSI M3 HECKOJBKHUX COCTaBISIOLIUX:
napajulakTH4eckoe cMmerieHue (T.e. ABMKeHuEe oTHocutelbHO COoJHLA),
CKOPOCTb [JBIDKEHMSI BOKpPYI LEHTpa [alakTMKM W MNeKylspHas
(ocratouHasi) ckopocTh. CoyHIIE BMECTE C OKPECTHBIMU 3BE3aMHU
OPUHAMAET  ydacTM€ B  TJ00aJbHOM  BpamleHHUH | alakTUKW.
HccnenoBanue COOCTBEHHBIX IBMKEHHH 3BE3]l B paMKax pa3iIHMYHBIX
KMHEMAaTUYECKUX  MOJEIEH  MO3BOJSET IMOJYYUTh  CBEIEHUSA O
KMHEMaTUYECKUX CBOMCTBAX 3BE3] ['anakTuku.

Wudopmanyst 0 cOOCTBEHHBIX JBHKCHUSAX 3BE3N COJEPKHUTCI B
aCTPOMETPHUUYECKUX KaTajorax. B HacTosiiee Bpems CYILIECTBYET psil
BBICOKOTOYHBIX ~MAacCOBBIX KaTaJoroB, COJEpXKAIlUX IOJIOKEHMS,
COOCTBEHHBIE JBWKEHUS M (POTOMETPHUIO JUISI COTEH MWIJIHOHOB 3BE3:
PMA, UCACS, HSOY, u np. A caMbIM MacCOBbIM M TOUYHBIM SIBJISIETCSI
KaTaJlor KocMu4yeckoi muccuu (Gaia, KOTOPBIM yxke ceiuyac COAep>KUT
MIOJIOKEHHSI JUTsl MHJUTHApa 0ObEeKTOB, a Ha 3aBepiuaromiem sramne B 2023
rogy Oyaer coaep)kaTb IIOJIOKEHHUS, COOCTBEHHBIE JBMXKEHUS,
paccTostHUS ¥ (OTOMETPHUIO JUTst ipuMepHo 1.3 MuiunapoB 0OBEKTOB, a
TaK)Ke JIy4eBbl€ CKOPOCTHU AJI1 MUJUIMOHOB 3BE31. Oxuagaemas TOYHOCTh
co0cTBeHHBIX aBKeHnit focturaer 0.01 mc/r.

bypHoe pa3BuTHE aCTPOMETPUYECKUX HU3MEPEHHUM IPUBOAUT K
Oonee TayOOKOMY MOHUMAHHIO CTpOeHHMs [aJakTMKM W TPOIIECCOB,
MIPOUCXOJAIIMNX B HEeU. TpaguiiMOHHO, U3y4EHHE KUHEMATUKHU [ anakTuku
OCHOBAaHO Ha OLIEHMBAHMU METOJIOM HAUMEHBIIMX  KBaJIpaToB
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napamMeTpoB (PU3MYECKHX KHHEMAaTHYECKHX MOJEJe pa3HOM CTerneHu
cnoxxHoctu. OcHOBHasi mpoOiiemMa 3akirodaeTcs B BbIOOpe Hambolee
NOIXOJAIIEH MOJenu, KOTopas OTOOpakaeT BCE CHCTEMaTHUYECKHe
0COOEHHOCTH HA0JII0JJaeMOT0 TOJsI CKOpocTel 3BE3a. B Hameit pabote
MBI UCHIOJIB3YeM Moienb OropogHukoBa-MuiiHa, KOTOpas B IBYyXMEPHOM
ciyyae (KOTJa M3BECTHBI COOCTBEHHbIC IBIDKEHHS, HO HET JAHHBIX O
JYy4EBBIX CKOPOCTAX 3BE31T) BKIIOUAeT 11 Gpu3nuecKux mapamMeTpos.

Pemmute mnpobnemy BbpIOOpa TNPAaBHIIBHOM MOJENH, MOMOTAET
MaTeMaTHUYEeCKU METOJ| PA3JIOKECHHsSI TOJS CKOPOCTEeH 3BE3 MO HAOOpy
OpPTOTOHAJIBHBIX BEKTOPHBIX cdepuueckux (QyHKuui. JlaHHBIH MeTon
MIO3BOJISIET MOJYYWUTh IOJHYK, C MAaTEMaTHYEeCKOW TOYKH 3pEHHS,
KHHEMaTHYECKYIO0 MOJIENb, T. €. HA0Op BCEX 3HAYMMBIX CUCTEMAaTHUYECKUX
COCTaBJIAIONIUX, KOTOpBbIE MPHUCYTCTBYIOT B HaOIIOIaeMOM TOJje
ckopocrer 3BE34. Hepocratkom 3TOro moaxoja SBISETCA TO, YTO
W3HAYaJIbHO  (U3MYECKUH  CMBICI  HAMJIEHHBIX  CHUCTEMaTHUYECKUX
KOMIIOHEHT Heu3BeCTeH. DU3MYECKUI CMBICI HEKOTOPBIX KOMIIOHEHT
MaTeMaTU4EeCKOM MOJEIN MOKHO HAWTU IIyTEM COIIOCTaBIEHUA C
napameTpamMu (pU3MUECKON MOJEIH.

B pesynbrare Hamu ObLIIO HAlAEHO, YTO HE BCE MapaMeTpbl MOJCTH
OroponHukoBa-MuiiHa OPUCYTCTBYIOT B PEAJBHOM IIOJE CKOPOCTEH
3B€3n0. B TO ke BpeMs ObLT HaiiieH psAa  BHE MOJICITBHBIX
CHCTEMaTHYECKMX KOMIIOHEHT, (PM3NYECKUH CMBICH KOTOPBIX IMOKa He
SICEH.

HOH.IyK KYJACTHX 30PAHUX CKYIIYCHDb 3a TaHUMHU KATaJIOrIB

JImumpenxo A.M., cmyoenm 5-20 Kypcy kageopu acmporHomii ma
KOCMIUHOT iHghopmamuku Gizuuro2o ¢axyiememy
XHY imeni B.H. Kapas3ina

B actpomerpii  3anumIaeThcs  HEBUPIMIEHOIO  Mpobiema
KaTaJloTi3alii 30pSHUX CKyMYeHb Ta TyMmaHHocTeidl. OJHa 3 TOJIOBHHUX
MPUYHH SKa CIIPUSE IIbOMY - 11€ TIOIIYK Ta BUAUICHHS X 13 CIIOCTEPEKHUX
nanux. Cy4acHi HOBI aCTpPOMETPUYHI JJaH1 MalOTh JOCTaTHBO iH(opmarii
IUISL PO3LIMPEHHS ICHYIOUHMX KaTaJIOTiB KYJISICTUX 30PSHUX CKYMTYEHb.

B naniif po6oTi mpeacTaBieHU HE3aISKHUNH KOMIUIEKCHUNA METO]T
s 00poOku nanux karanoriB (PMA, GAIA Ta iH.) 3 METOIO BUSIBJICHHS
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HOBUX JOCHDKyBaHUX 00'ekTiB. Takoxk, MaHUW METON JI03BOJISIE
YTOUYHUTH KOOPAWHATH Ta BIACHUI PyX B)KE€ BITOMHX 30PSHUX CKYMTYECHb
32 PaxyHOK IMOBTOPHOTO aHANi3y 3ip SKi J0 HHUX BXOJTh. Pesynbrar
poboTu siBIsie cOO0I0 HOBUM KaTaJOT 30PSIHUX KYJIACTHUX CKyIMUeHb Ha
OCHOBI JaHMX Katajory PMA.

OBSERVABLE SIGNATURES OF ATMOSPHERIC
DISSIPATION OF HOT JUPITERS ON THE EXAMPLE OF
CoRoT-2Db, Gliese 1214b, HAT-P-5b, AND WASP-10b

Glezina D. A, first-year student of rhe department of physics of
V. N. Karazin Kharkiv National University

We want to present the results of observation of transits of 4
exoplanets CoRoT-2b, Gliese 1214b, HAT-P-5b, WASP-10b.
Observations were accomplished at Chuguev observational station of the
Institute of astronomy of V. N. Karazin Kharkiv National University on
70 cm reflector telescope. The problem, which interested us, was whether
we could find observable signatures of atmospheric dissipation in the
photometry of exoplanets’ transits. Atmospheric dissipation is the loss of
planetary gases to outer space. A number of different mechanisms can be
responsible for atmospheric escape, operating at different time scales; the
most prominent is Jeans Escape.

Observed exoplanets are classified as hot jupiters, gas giants which
are located less than 0.05 AU from their parent star. Several papers (1, 2)
indicate that all of the observed exoplanets have different types of
atmospheric dissipation: CoRoT-2b, HAT-P-5b, and WASP-10 have
classic or Jeans dissipation, while hydrodynamic regime of dissipation
prevails on Gliese-1214b. We obtained lightcurves mainly in R filter of
Johnson-Cousins system, an example of the lightcurve is shown on Fig.
Unfortunately, in due to unfavorable weather conditions the lightcurve
for Gliese-1214b turned to be invalid for the reliable determination of
transit duration and depth. Our lightcurves in B and R filters of HAT-P-5
b have difference that can be an evidence of the active dissipation of
planet's atmosphere.
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Fig. Transit lightcurve of the active star CoRoT-2 in R filter. 12.07.2016.
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TOWARDS THE SEARCH OF THE DIFFERENCE IN PHYSICAL
AND DYNAMICAL PROPERTIES BETWEEN THE L4 AND L5
SWARM OF JUPITER TROJANS

Glezina D. A., first-year student of rhe department of physics of V. N.
Karazin Kharkiv National University

From the beginning of the study of Jupiter Trojans, there is a well-
known difference in number of objects between L4 and L5 groups. For a
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long time, this difference has been attributed to the observational
selection effect. However, as the number of discovered Trojans increase,
L4 Trojans the difference become even more noticeable. At present, there
are 4599 objects known in L4 and 2433 in L5 population, i.e. L4 Trojans
are more numerous than L5 in 1.9 times. We found that the shape of the
orbital inclinations distribution in the L4 and L5 swarms are also different
(1). The L5 population shows significantly wider distribution with a
plateau in the range from 5° to 17° and a weak maximum at 27°. The
distribution of the L4 population demonstrates a sharp maximum at 7°,
after which the number of Trojans with specified inclinations decreases
exponentially. These two manifestations of asymmetry in the L4 and L5
swarms weren't explained yet. The asymmetry of L4 and L5 swarms is
difficult to explain basing on dynamical models. We search for possible
differences in physical parameters between Trojans belonging to the L4
swarm and to that belonging to L5 swarm using our own observations
and literature data.

References

1. I. G. Slyusarev, Asymmetry between the L4 and L5 Swarms of Jupiter
Trojans // 44th Lunar and Planetary Science Conference — 2013. — LPI
Contribution No. 1719.

The Near-Extragalactic WISExPanSTARRS (NEWS) catalogue:
40 million extragalactic objects within optical-infrared range

Xpamuyoe B., cmyoenm 3 kypca ¢uzuueckozo ¢paxyromema kagheopoi
acmponomuu u Kocmuyeckou ungopmamuxu (XHY um. B.H. Kapasuna)

B nanHo# paboTe mpeacTaBlieH HOBBIM KaTauor BHETATaKTUYECKHX
HMCTOYHUKOB, TIOKPBHIBAIOIIUI MMOJIOBUHY HEOSCHOU CEphl B ONMTUYECKOM
U MH(QpPaKpaCHOM JHana3oHax BIUIOTH 10 g<23 mag. [lna cozmaHus
KaTaJiora ObUIM MCIOJIB30BaHbI JaHHBIE U3 HH(pakpacHoTo 0030pa WISE
(poromerpuyeckue monocsl W1,W2, W3, W4; 750 MUIIHOHOB OOBEKTOB)
u u3 o03opa B onrmueckoM guanazone Pan-STARRS DR1
(poTromeTpuyeckue MONOCH g, r,1,2,y; 2 MuwuMapaa oOwsekToB). s
pa3nenieHusT BHETANAKTUYECKHMX OOBEKTOB OT TalaKTHYECKUX Oblia
co3faHa KIacCU(PUKAMOHHAS MOJIENb, KOTOPYIO MBI OIpEIeIsieM Kak
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COBOKYITHOCTb MHOTOMEPHOTO MPOCTPAHCTBA NMPH3HAKOB U HEKOTOPOM
THIEPIUIOCKOCTH, pa3feisioniel 3TH JBa Kilacca B MOCTPOCHHOM
MPU3HAKOBOM IIPOCTPAHCTBE.

OCHOBHOW mMapagurMoi KiacCU()PUKAMOHHOM MOJETH SIBISETCS
oOyyenne. MamuHHOe OOy4eHHE HCIOJIb30BAJIOCH Ha BCEX JTamax
MOCTPOEHHSI MOJAETH. TPEeHUPOBOYHBIM (ITATOHHBIM) HAOOPOM JIaHHBIX
st oO0ydenuss BwicTymwind 1,800,000 0OBEKTOB, MOJy4eHHbIE B
pe3yibTare  IMEpPecedyeHUs:  CIEKTPOCKONMMYECKH  MOATBEPKACHHBIX
rajakTuk, kBa3zapoB u 3Be3g u3 SDSS DRI14 ¢ wuccinenyembim
WISExPanSTARRS  karanorom. Iloctpoenue kimaccuukanmoHHON
MO/IEJIH OTIUPAETCS B HECKOJIBKO 3TaIlOB:

1. Or0op mnpu3HAKOB — TMOCTPOCHHE ISATHMEPHOTO IPOCTPAHCTBA
MPU3HAKOB KaK CXaToMl pernpe3eHTalnu 36 LBETOBBIX HHIEKCOB IS
KaX/1I0T0 00bEKTa TPEHUPOBOYHOTO CETA.

2. OmpeneneHue T'UIEPIOBEPXHOCTH, OrPAaHUUYMBAIOLIEN IPU3HAKU
TPEHUPOBOYHOTO CETA B PEIIPE3CHTATUBHOM IPOCTPAHCTBE.

3. Omnpenenenre  TUNEPINIOCKOCTH,  pa3fensionieil  OOBEKTHI
TPEHUPOBOYHOM BEIOOPKU Ha 3BE3/IbI U TAJTAKTHKH.

PenpesenTarust  Oblla BBIIONHEHa U3 36-MEPHOTO I[BETOBOTO
MPOCTPAHCTBA B S5-MEpHOE MPHU3HAKOBOE IPOCTPAHCTBO C IOMOIUIBIO
HEHPOHHOM CETH apXUTEKTyphl aBTO3HKoAep. OrpaHnduBaroias
THIIEPIIOBEPXHOCTD U PA3JIEIISAIONIasi TUIIEPIIIIOCKOCTh OBLIH MIOCTPOEHBI C
MOMOIIIbI0O METOJa OMOPHBIX BEKTOPOB. [locne mocrpoenusi, oOyyeHHas
KIacCU(UKAIMOHHAs MOJIelNh ObUIa HaJOXXeHa Ha BCE OOBEKTHI
uccnenyemoro karainora WISEXPanSTARRS, B pesymbrate uero
~500,000 00BEKTOB COJIEPKATHCH BHE OTpaHUYMBAIOLIEN
THIIEPIIOBEPXHOCTH (CUJIIBHO MOKpPAaCHEBIIUE 3BE3Jbl, apTe(akThl H
apyrue oOBEKTH ¢ aHOMAIbHOU (oToMeTprueckor nHpopmarueii), a 38
MUJUTHOHOB OOBEKTOB ObUIM KIaCCU(HUIIMPOBAHBI KaK BHETAJAKTHUECKHE
C BEpOSITHOCTBIO, Ooubiie 50%.

JIns TecTUpOBaHWS KayecTBa KJIACCH(PUKAIUU OB BBIMOJIHEH
KHUHEMAaTHUYECKHI aHalW3 C HCHOJIb30BAHUEM COOCTBEHHBIX IBMIKEHUIH
karaiora PMA. Mpl ompenenwin, 4YTO CHUCTEMa OTCYETA, KOTOpas
3ajaeTcsl  TMOJIOKCHUSMH  BBIJCTICHHBIX ~HaMH TaJaKTUK M UX
COOCTBEHHBIMH IBIDKEHUSIMHU M3 KaTajiora PMA, ABIsgeTCs HEOABMKHON
B paMKaX JKECTKOW (TBEpHOTENbHOM) MOJENM BpalleHUs, YTO
COOTBETCTBYET TOMY, YTO BHETAIAKTUYECKHE HCTOYHMKH OO0JIaAaloT
3HAYEHUSMU (POPMATILHBIX COOCTBEHHBIX ABMKEHUN OJU3KUMU K HYIIIO.
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Photometric research of the emission line star AS 78
Nodyarov A.S. Al-Farabi Kazakh National University, Almaty

We present the results of multicolor photometric observations of

early type emission-line star AS 78. A large near-IR excess radiation is
detected in AS 78. The photometric data indicate that the star’s Tess
increases with time, while the stellar wind changes its structure. Distance
toward object is estimated on the basis of its radial velocity and the
galactic rotation curve. Consideration of different options about the
nature and evolutionary state of the object leads us to suggest that it is a
binary system containing a B-type intermediate-luminosity star a gaseous
disk around the less luminous component. In the course of this study we
obtained photometric observations of poorly-studied object, AS 78.
Analysis showed that its properties are similar to those of B[e] stars with
hot circumstellar dust. Here we present the results of our photometric
analyses for this object, including estimates of the main characteristics of
the star and its surrounding circumstellar matter.
The near- and far- IR excesses observed in the Spectral Energy
Distribution (SED) of AS 78 suggest that the object is surrounded by a
dusty envelope. In order to model the dusty environments we constructed
the SED using our photometry, the MSX, and the IRAS fluxes [1].

We have obtained and analyzed photometric data for peculiar
emission line-star AS 78. This object was found to display noticeable
photometric variations in the optical region with amplitude of about 0.3
mag. The IR excesses in AS 78 indicating a lack of far-IR radiation. This
object was identified in the recent mid-IR galactic plane survey of the
MSX satellite with fluxes comparable to those of IRAS [2].

A near-IR excess is detected for AS 78 for the first time. The radial
velocity measurements suggest that the distance towards AS 78 is 2.9
kpc, based on the galactic rotation curve. The consideration of different
hypothesis about the nature and evolutionary state of AS 78 enabled us to
discard those of a B[e] supergiant, Herbig Ae/Be star, and post —~AGB
object. The observed variations of the near-IR flux are more consistent
with the binary hypothesis. If this is the case, then the primary is
responsible for the bulk of the optical radiation and had Tess ~ 17000 K;
Terr and/or the stellar wind strength appears to be increasing with time.
The secondary must be a less luminous star which is probably surrounded
by an optically-thick and geometrically-thin gaseous and dusty disk.
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Although we currently do not have sufficient evidence for the object’s
binarity, the observed strong emission-line spectrum of AS 78 is rather
unusual for such a relatively low-mass star [3].

We suggest that all these phenomena might be due to the orbital
motion in a close binary system, where the gaseous disk around the
invisible star fills its Roche lobe and pours matter onto the visible
component. The latter is probably a B-type giant star.

The observations obtained so far do not allow us to derive the
object parameters with high accuracy. Additional observations including
optical and IR photometry and high-resolution spectroscopy are required
for this star. Nevertheless, this study has revealed a number of its
important properties, and our results allow us to create an observing
strategy. In particular, frequent near-IR observations seem to be the most
important to get more information about the IR emitting regions and
possible secondary components.
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MogaesoBaHHS BIIMBY I'PaBiTaliiiHOl JIiH3M Ha 300paseHHs
(poHOBUX NPOTHAKHUX JZKEepes

OgcannikoB Poman TapacoBuy, BUXOBaHEIb I'ypTKa « ACTPOHOMIsD»
KomynaneHoro 3aknany «XapkiBcbka obmacHa Maia akaziemist HayK
XapkiBcbkoi 061acHOT panu», ydeHs 11 kinacy XapKiBChbKOT
3aranbHOOCBITHBOT KoK [-1I1 ctymeniB Ne 124 XapkiBcbKkoi MiChKOT
panu XapKiBChKOi 00s1acTi

Mema pobomu monsArae 'y MOJICNIOBaHHI BIUIMBY TOYKOBOI
rpaBiTalliiHOT JIH3M Ha CBITJIO BiA JaleKUX (POHOBUX JDKEpEN 13 Pi3HUM
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PO3MOALIOM SICKPABOCTI; JJIsl LHOTO y POOOTI BU3HAYEHO PIBHSIHHS, IO
NEPETBOPIOE BITOMi KOOpAMHATH ()OHOBUX TaNTaKTUK Ha KOOPJIHMHATH
CIIOTBOPEHOTO 300pakeHHS I BUMAAKY TOYKOBOI JIIH3HW, Ta JIH3H 13
PO3MOAIIOM MacHu y MPOCTOPi; BHKOPHUCTOBYIOUM OTPUMaHi PIBHSHHS
noOynoBaHO  300paKeHHsS  TaJaKTUK  CHOTBOPEHUX  BIUIMBOM
rpaBITalliiHOT JTiH3H.

Axmyanvnicms  pobomu. CucreM 13 TmposiBAMU CHIIHBHOTO
rpaBiTallifHOTO JIIH3YBaHHS HA JaHWUW Yac BIOMO MEHIIE COTHI, OJHAK
epexTn crabKoro JIH3YBAaHHS MOXJIMBI JJIS 3HAYHO OUIBIIOTO YHCIIA
mkepen. CamMe METOAM TPaBITALlIHHOTO JIIH3YBAaHHS BIAKPUBAIOTH BEJHKI
MO>KJIMBOCTI TIO JIOCTIDKEHHIO PO3IMOJLTY Y MPOCTOPi TeMHOT MaTepii. Y
HactynHi 5 — 10 pokiB 3ampamtorots ornsgosi npoektu (LSST, Euclid)
0 JaayTh CIOCTEpeXHHMH MaTepianm Juis BHBUEHHS e(]eKTiB
IpaBiTalifHOTO JIIH3YBaHHS HA SKICHO 1 KUTBKICHO HOBOMY piBHL. Tomy
3ajaya mpo MOJIETIOBaHHS IPaBITAI[IfHOTO BIUTUBY JIIH3HM Ha 300paskeHHs
(OHOBUX TalakTHUK, a CaM€ BHBYEHHS OTPHUMAHHUX CIOTBOPEHUX
300paXeHb PI3HUX MOJENCH TaJakTHK TPaBITAllifHOIO JIH3010 € JyXe
BaXJIUBOIO.

3as0annam Hayko6020 00CniodceHHs € MOJCTIOBaHHS 300pakeHb
(doHOBUX pKepen (SIK pealbHHUX TaK 1 3MOJIENIbOBAaHMX) CIOTBOPEHUX
BIJTMBOM TOYKOBOT I'paBiTaIliifHOT JIIH3H.

Bucnoéxu: BHUKIAIeHO BUBEACHHS KyTa BIIXWJICHHS CBITJIA Y
Metpui [IIBapmmunsaa, BUBECHO PIBHSHHS TOYKOBOI JIIH3U Ta JIIH3H 13
N-ToukoBHX Mac. JJi1 MOJeNIOBaHHS BILUTUBY TOYKOBOI JIiH3U Ha ()OHOBI
JpKepena Oyno CTBOPEHO MOJENi TalakTUK (ETINTHYHI 13 PO3MOALIOM
SCKPaBOCTI, 110 CIiYye 3aKOHY Jie Bokynepa; cnipaibHi — 13 CyMOIO ABOX
3aKOHIB — BOKYJEPIBCBKOTO JUIs Oalpka Ta EKCIOHEHINMHOTO IS
JMCKOBOT KOMITOHEHTH) TaKOXX OpaBcsi JBOMIDHHMH TayciB 3akoH. 3a
JOTIOMOTOI0 OTPUMaHMX Mojeneld (GOHOBHX JKepen Ta pIBHAHHSA
TOYKOBOI JIiH3M OyJI0 3MOJICNIbOBAaHE CIOTBOPEHHS 300pa)KeHb JDKepel,
BUKIIMKaHE JIH3010. TakoXX MOJIETIOBAINCSA CIIOTBOPEHHS JIIH3010
peanbHUX 300pakeHb CKYITUEHHsI TAJIaKTUK Yy cy3ip’1 [liBu.
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JlnnoJibHa acuMeTpisi KOCMiYHMX NPOMEHIB HAIBHCOKHUX eHepril

AkyJiu Bikrop IMUTpPOBHY, BUXOBaHEIb I'YpTKa «ACTPOHOMIS»
KomynansHoro 3aknany «XapkiBcbka obmacHa Maia akaziemist HayK
XapkiBcbKoi 067acHO1 panu», yuenb 11 kinacy Benuko6abuaHCbKOTO

HAaBYAJIbHO-BUXOBHOI'0 KOMIUIEKCY UyryiBCbKO1 palilOHHO1 paau
XapkiBcbKO1 067acTi

[loTik 3apsmKEHHX YaCTMHOK BHCOKHX eHepriii (no 10%° eB) —
KOCMIYHI IPOMEHI 13 4acy iX BIAKPUTTS MOCTaBWIM nepen (i3ukamu Ta
acTpoOHOMaMu 0araTo 3arajok, 1o i joci He BupimeHi. /lo ocTaHHBOTO
4yacy OJHI€I0 13 HAaHBKIUBIIMINX XapaKTEPUCTUK KOCMIYHUX IPOMEHIB
Oyna BHCOKA 130TPOMis HANpPSAMIB iX NMPHIBOTY, IO HaBiTh BKJIIOYAIH Y
BU3HAYCHHA CaMHX KOCMIYHUX mpoMeHiB. Jlume y 2016-17 pokax
HE3aJIeKHO Ha JBOX oOcepBaTopisix Oyna BHUSBICHA aHI30TPOMIsA Yy
HanpsMax OpUIbOTY YACTHHOK HAJABHCOKUX CHEPTiH.

Meta poGOTH — pO3TISHYTH TUMOJBHY ACHUMETPII0 KOCMIYHUX
MIPOMEHIB, BUpPAaXyBaTH KYyT BIIXWJIEHHS MDKIaJaKTHYHUM MarHiTHUM
M0JIEM, TEOPETUYHO 3HAMTH BEPXHIO MEXKY €HEprii KOCMIYHUX MPOMEHIB.

VY BiAMOBIAHOCTI 10 METU POOOTH:

— OyJI0 TOKJIQJHO OTMMCAHO SIBUILE aJpOHHOI 3IMBH Ta MPOLECIB, SKi
BUHUKAIOTh MpPHU I[bOMY TakKi $K YEPEHKOBCHKE BHIIPOMIHIOBAHHS,
(dryopeciieHTHE BUIIPOMIHIOBAHHS Ta 10HI3aIlisl IOBITPS;

— OINHKCAHO MOJKJIMBI MEXaHI3MHM NPUCKOPEHHS YacCTUHOK (yHapHi
XBHJII Ta BUOYXM HAJHOBUX) Ta MEXaHI3MH, SKi MOXYTh BIUIMBATH Ha
3MiHY TPaeKTOpii YaCTUHKU (MDKraJlakTHYHE MAarHiTHE I0JIe Ta MoJie
lanaktukn);

— JIOKJIQJIHO omHcaHo ABi oOcepraropii [1’epa Oxe Ta IceCube Ta
MarHiTHU anbga CIEeKTPOMETp, M0 BCTAHOBIECHO Ha MDKHapOIHIN
KOCMIUHIM cTaHmii. OmucaHo MNPUHIUN iX Mdil, MICIE3HAXO/DKCHHS Ta
oOnagHaHHs, SIKe BUKOPUCTOBYETHCS JUIA (DIKCYBAaHHS Ta BUMIPIOBAHHS
eHeprii kKocMiyHMX mpoMmeHiB. [IpoanHamizoBaHo [aHi, IO HHUMH
OTPUMAHO, Ta MOPIBHAHO iX MDK c00010;

— 3po0OJeHO 4YHCeNbHY OIIHKY KyTa BIAXWJIEHHS I €10
MDKTJIaKTUYHOTO MarHiTHOTO IOJISi Ta YMCENIbHY OILIHKY BEPXHBOT MEXi1
eHeprii KOCMIYHMX POMEHIB.
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Micis OSIRIS-REX i3 3a00py 3pa3kiB peroJiry 3 acrepoina (101955)
Bennu

By6oHoB AHTOH IropoBuY, BUXOBaHELb IT'YPTKa « ACTPOHOMISD)
KomynansHoro 3aknany «XapkiBcbka obmacHa Maia akaziemist HayK
VYkpainn XapkiBcbkoi o6acHoi paau», yueHs 9-A knacy KomyHanbHOTO
3aknany «ObnacHa crienianizoBana mkoia-inrepHar II-111 crynenis
«O6napoBaHicTh» XapKiBCbKOT 00JIaCHOT paam»

AKTyanbHicTb. BUBUEHHS acTepoiniB, sKi MIHIMAJIbHO 3MIHHIIUCS
3 MOMEHTY (GopmyBaHHS COHSYHOI CUCTEMH, MOXKE JOIOMOITH 3HAUTH
BIJINIOBIIb HA OJHE 3 HAWBAXIMBINIUX MMHUTAaHb CYYAaCHOI IUIAHETApHOL
acCTPOHOMIi MOB’s3aHE 3 ICTOPIEI0 Ta PO3MOAUIOM CKIIAJ0BUX MiHEpaJiB
Ta OPraHiYHUX PEYOBUH, a CaMe, YM BUHUKIIHU III PEUOBUHU HA 3eMJIi, Y1
BOHM JIOCTaBJICHI Ha 3eMIIIO MICNIsA MOAIN, IO CIPUYMHWINA yTBOPEHHS
Micstus.

Mera: ozHaiiomutHcst 3 KocMmiyHOO Micieto OSIRIS-Rex Ta
nocmiauTy BIUMB edekty SpkoBchkoro Ha actrepoin (101955)Bennu.

O0’ckr mocaimxennsa: xocMmiuga wMicig OSIRIS-Rex, saxa mae
BUHSTKOBY MOXJIMBICTh OPIBHATH Ha3e€MHi CIIOCTEPEKEHHS 3 BUMIpaMu
KOCMIYHHX arnaparis.

IIpenmer nocaimxenns: acrepoin (101955)Bennu.

3anaui, mocraBJieHHi y po0oTi:

O BH3HAYCHHA TE€OMETPUYHOIO anb0elo0  PO3TISIHYTOTO
acTepoifga, Ta TOPIBHSHHSA anb0edo pO3IMIIIHYTOro acTepoima 3
anp0e10 acTepoiaiB TOTO K CHEKTPATHHOTO TUITY;

O BH3Ha4YeHHA cuiaM SIpKoBcbkoro npeidy, mo maie Ha
acTepoin;

O TMOSICHEHHS 5 OCHOBHHUX 3a/1a4 (LUIei) Micii:

3a0ip Ta MOBEPHEHHS 3pa3Ka BYTJICLIEBOTO PETOJITYy 3 IMOBEPXHI
actepoimy; moOymoBa KapTu TJIOOATbHUX BIIACTUBOCTEH actepoina;
TOCIIDKEHHS TeKCTYpH, MOP(]OIIOTii, XIMIYHOTO CKIIa1y Ta CIIEKTPaTIbHUX
BJIACTUBOCTEH PEroJiTy Ha Micli 3a00py nmpo0; MOPIBHSHHS pe3yabTaTiB
OTPUMAHUX HA3eMHUMH TPHCTPOSIMU Ta pPe3yNbTaTiB, OTPUMAHUX 32
nonoMororo Micii OSIRIS-REx 1 BOOCKOHAJIEHHS HAa3€MHHUX METOJIIB
JOCII/DKEHb; BUBYCHHS €eKTY SIpKOBCHKOTO.

Xix podorn.
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JIBoMa crioco6aMu po3paxoBaHO FEOMETPUYHE allbOEeIO.

I — cnoci6 3a momomororo BioMoi (GOpMyIH 3B’SI3KYy MDK
T€OMETPUYHUM  ajb0eno, aOCONIOTHOIO 30PSIHOIO BEIMYMHOIO — Ta
JiaMeTpoM Tiia.

o3 —2Hp

p=—- = 1075

ne Pv — reomerpuyHe anpbeno, D — miamerp actepoima, Hv —
a0coJII0THA 30psiHA BEIMYUHA.

II-cnoci®6 3a  OOMOMOrOI0  KOPEJSLIHHOrO  3B’SI3KY  MDK
T€OMETPUYHUM allb0e]0 Ta HaXWIOM JIiHIHHOI YacTuHU (a30Boi
3aJIe)KHOCTI OHMCKY, SIKHI MOXHA BUPA3UTH TaKOIO (OPMYIIOIO:

b =0.013 (£0.002) — 0.024 (+0.002) Ig pv

ne b — dazoBwuii koedirieHT a00 Haxwi JNiHIKHOT YacTHHU ($a30BOI
3aJIeKHOCTI OJIMCKY, Py — TEOMETPHUHE alTbOe/I0.

Ane pe3ynabTaTH PO3paxyHKIB BUSBWIIMCS IY)XKE PI3HUMH, a came
0,042 — mepmuit cioci6 1 0,075 — npyrwid.

OOrpyHTYBaHHS TOTO, IO WEpPIIN Crocid € OUIbII TOYHUM
0a3yeTbcs Ha aHaNi31 TaONHUI ab0e10 acTEPOiNiB TOTO K CHEKTPAIBLHOTO
Tumy, mo u Bennu.

PosrnsinyTo ABa BuaM epexTy SIpKOBCHKOTO CE30HHUU 1 JOOOBHI,
Ta MOSICHIOETHCS IPUHIIMIT iX Jii.

Jlnst po3paxyHKiB BUKOPUCTAaHI BU3HAYEHE T'€OMETPHUYHE allbOeo
Ta JesKi iHmi (i3UUHI XapaKTepUCTHKU acTepoina Bennu, B3dTI 3
nosigauka The Design Reference Asteroid for the OSIRIS-REX Mission
Target (101955) Bennu.

Y poGoti Oyno BH3HA4YeHO Ce30HHMH edekT SIpKoBChKOrO 3a

crarreto D.P.  Rubincam 1995, 3  BuUKOpHCTaHHSAM  Takoi

da 2 da . e ..
bopmymnu: PR -5, ne g~ [IBHIKICT SMEHIIEHHS BENMKO] MIBBicl ,
n

S — mpuckopeHHs B3JIOBX OpOiTH acTepoima, N — yactoTa oOepTaHHS
actepoina HaBkosio CoHIs.

. -A)F fag 2 Dy . . .
S ——m (?) (m) , 1€ ag — BijicTaHb Bix 3emui
no Conms, a — BenMKa MiBBiCh acrepoima, @1 - me MoaudikoBaHuit
TEpMIYHMIA TapameTp, p - TYCTHHA acTepoina, A - anbbeno, Ra - paniyc
actepoina, ¢ - IBUIKICTH CBiTNA, FE - COHsIYHA MOCTIHA.
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Jie €- BUIIPOMIHIOBAJIbHA 3/IaTHICTH, G- CTaJa

Credana bonbimana, To- cepeans Temmneparypa actepoina, I — Termosa
1HepILis.

Jns  mapamerpiB Bennu Oyno oOumcieHo, IO IIBHJKICTb
3MeHIIeHHs BenuKoi misBici Bennu mopisuioe 9 * 10 m/c a6o 18,9 *10™
AU/MITH.pOKIB.

OcHOBHI pe3yJbTaTH POOOTH: OMUCAHO TII00ATBHI BIACTHBOCTI,
XIMiI0 Ta MIHEpAJIOTiI0 MPHUMITUBHOTO BYTJCIEBOTO acrepoina, Ta
oOrpyHTroBaHo BuOip came acrepoima (101955) Bennu, six Takoro, mio
HalOUIbIIe BigmoBinac 3aBmaHHsaM Micil. [TosicHEHO OCHOBHI 3aBJaHHS
Micii Ta ii BaxuMBiCTh A cycminbcTBa. Omnucano OynoBy Ta (yHKINIT
oOlagHaHHA KOCMIYHOTO amapary. Bu3HaueHO reoMeTpuyHe aibdeno
acrepoiga (101955)Bennu Tta 0O0rpyHTOBaHO BHMOIp OJHOTO 3 JBOX
METO/IB PO3paxyHKy anb0eno, SKWW Hamae OUThII TOYHI 3HAYCHHS.
Busnaueno cunmy SIpkoBchKOro mpeiidy sika i€ Ha acTepoinm, Ui
MOJKJIMBOCTI B MOJANIBIIIOMY NIepeadavaT MOJI0KEHHS acTepoiza.

CTBOpEeHHS TeJIeCKOIy B IOMALIHIX YMOBax

CasonoB Biaagucinas CepriiiloBu4, BUXOBaHEelb I'ypTKa
«ActpoHoMis» KomyHansHOTO 3aKiany «XapkiBcbka obnacHa Maina
akazeMis Hayk YKkpainu XapkiBcbKoi 00iacHOI pagu». yueHb 9 kiacy

bipkiBcrkoi 3aranbHoocBiTHBOT mKoaH [-11I ctynenis 3miiBebKo1
paifonHOi paau XapKiBCbKOi 067acTi

IcHye Tpu BHMOM ONTUYHMX TEJIECKOMIB: pedpakTop (B SAKOCTI
oO'ekTuBa cucrema JiH3), peduexTopu (00'€eKTMB - 13epKano), i
KaTaJloNTPUYHI (J3epKaIbHO-TIIH30BHH).

MoOIMBICTh CTBOPEHHS pedpakropa B JOMAIIHIX yMOBaxX MU i
crpoOyeMo 3ampoNOHyBAaTH.

Merto1o 1aHO1 poOOTH €: TEOpEeTHYHE OOTPYHTYBAHHS MOKIMBOCTI
CTBOPEHHSI TEJEeCKOIly, Miadip HEOOXiNHMX MaTepialliB Ta MpPaKTUYHE
HOro CTBOPEHHS.
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3aBIaHHAMH POOOTH €: aHaNi3 HAyKOBOI, METOJMYHOI JliTepaTypH
Ta IHTEPHET-KEepeN MI0J0 MOJIMBOCTEH BUTOTOBJICHHS TENECKOIy B
JOMAIIIHIX YMOBax, po3poOKa peKOMEH/alliil 3 BUTOTOBJICHHS MPUIIATy Ta
MPAKTUYHE CTBOPEHHS NpUIIay.

Bynp-skuil Teneckon CKIalaeTbes 3 00'€KTUBA 1 OKYIspa, 00'€KTHB
Oynye nificHe 300pakeHHs 00'€KTa, SIKE€ PO3TISANAETHCSA, MOTIM dYepes
okynsap. Bincranp MiK 00'€eKTHBOM 1 OKYJISpOM JOpIBHIOE CyMi iX
doxycuux Biacraneit (F), a 30utbmenHs Teneckomna aopiBaioe Foo. / Fok.

OO0’eKTHB TeJIeCKOTIa IIe TepIla JIiH3a, K0 HaBecTH ii 6e3 BChOro
IHIIOTO Ha SKU-HEOyAb BiIJaNeHW MpeaMeT, CTBOPUTH HOTO
nepeBepHyTe 300pakeHHs 3a CO0O0I0, Ha BiICTaHI, MPUONHM3HO PIBHIH
CBOill (POKYCHI BincTaHi.

IIpu BuBYeHHI IHTepHeT-IKepen cTae  3pO3yMUIMM, IO
3alpONOHOBAHMI BUILIE TEIECKON HE JaBaTHME 4YiTKOTo 300pakeHHs. Lle
MIOB’S13aHO 3 XPOMATUYHOIO abeparli€ro.

HaiiOinpm pagukanbHUM crnocobom OOpoTbOM 3 XpOMAaTUYHOI
abepari€ro €  3aCTOCyBaHHS  axXpOMaTHYHUX 00 ekTMBiB. Y
HAMMpOCTIIOMY BMIAAKy TaKUHd OO0 €KTHUB CKIANAEThCA 3 JBOX JIH3,
3po0ieHnX 31 CTeKON pi3HOro Ttumy. [loKa3HUKM 3aJOMIICHHS PI3ZHUX
CIIEKTpaAJIbHUX CKJIaIOBUX CBITIIa B HUX MPOTUJICKHI, a CyMapHa (hOKycHa
BIJICTaHb BiNMOBiZae HEOOXIMHOMY B ONTHYHOMY Tpuiami. Taki JiH3M
BUKOPUCTOBYIOTh B 00 €kTHBax (poToamapatiB, OIHOKTI, Teomomitax i
npodeciiHuX TeIecKomax.

Ha nanomy etami mpoeKTyBaHHsI TEJIECKOIY BUHHKA€E CKIAJHICTh 31
CTBOpPEHHSIM OO’€KTHBY. Y TOH 4Yac KOJM JIH3Y JUIS OKYJspa IOBOJI
JIETKO 3HAWTH, TO U1 00’€KTUBY (PAaKTUYHO HEMOXIIMBO MimiOpatu 4yu
BUTOTOBMTH, BJIACHOPYY, JIIH3M 3 OJIHAKOBUM PaJiiycOM KPHUBH3HHM Ta I
i 3 ONTHYHUX CTEKOJI 3 PI3HOIO JUCIIEPCIETO.

ANBTEpPHATUBOIO JJIi BUTOTOBJICHHS BHIIE3a3HAUYCHUX JIIH3 MOXKE
OyTu cucTema 3 JIBOX OYKOBHX JIiH3 CKICEHUX MK c000I0, a MOPOKHUHA
3al0BHEHA PITUHOIO.

JIns  3aranbHOTO  BHIAAKY, YMOBOIO  axpomaruzamii y
JBOXJIIH30BOMY 00'eKTHBI (200 KOMITIOHEHTa) Oyze pPIBHICTh BiTHOILICHb
OTNTUYHUX CUII 1 KOS(IIIEHTIB AUCTIEPCi] OKPEMUX JTH3:
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noooon (1)

D — ONITUYHA CUJIA B NIOMTPIAX,

|4 I koediieHT nucnepcii (urcno A66e).

[Ipu BUTOTOBIECHHI OO’€KTUBY CIiJ BpaxyBaTH, LI0 BiH Oyne
doxycyBaTu y BUnmaaky komu B — 2A > 0 (s mo3utuBHUX TiH3 2A — B >

0).

VY Hamomy BuUmazaky y ¢opmymi 1 D-2a (MaeMoO /Bi OYKOBI

TH3H), D - B,V P KoediuieHT aucrepcii ckia, V P KOoeiLieHT
aMcrepcii piTMHA TOMY Ma€eMO:
1
2A Y
— = j’ 2

v
A

3 dopmymu 2 BumiuBae, Mo Ui CTBOPEHHS aXpOMAaTUYHOTO
00'€eKTHBY JOLLUIBHO BHMKOPHCTAaTH CHCTEMY OYKOBHX JIIH3 3allOBHEHY
pinuHOIO y fAKOoi KoediumieHT aucrepcii OUIBIIMM HDK y CKIa Ui
BII’€MHHX JIIH3, a U1 JOJATHUX JIIH3 HABIIAKH.

Buxonsun 3 Toro, mo koedimieHT AOOe mnsS CKiIa OKYISpiB
~ 55 - 60, Ham A7 MOJNATHUX JIiH3 HEOOXIMHO MigiOpaTH pimuHy y SKOI

V , = 30. Takumu pedyoBUHAMH € OEH30JI, KCHJIOJ Ta TOIYOJI.

A

B

HactynHuii Kpok — 11e mepexij BiJj TCOPETUYHUX OOTPyHTYBaHb 110
npakTUYHOro etarmy. OCHOBHUM KpUTEpiEM MpU BUOOpPi MarepiaiiB € iX
JIOCTYIHICTh Ta O€3MEYHICTh MPH BUKOPUCTAHHI.

IIpoBeneHi HaMH JNOCHIKEHHs, aHal3 HAyKOBOI JITEpaTypu Ta
IHTEpPHET-/KEPEIT Jalid MOXIIUBICTD JJOCATTH MOCTaBJIEHOT METH.
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Hami koHTaKTH:
Komynanenuii 3axnaj «XapkiBcbka obiaacHa Mana akagemis HayK

VYkpainn XapkiBcbkoi 001acHOT paauy»

(M. XapkiB, Bya. Ckpurnnuka, 14)

Caiit: oblman.kharkov.ua
E-mail: oblman@dniokh.gov.ua
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