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3pobiena monepepHs Kiach(ikamis Kpusrx OMUCKy Pi3HHX MTYyYHHEX 00’ €KTiB
OTPUMAHVX Ha MBOKOJIPHOMY €NexTpodOTOMETpi Ha mpoTasi 1992 - 1996 poxkis.
OCHOBHi pe3y/IsTaTd Ipe/ICTapieri B Ta0IUIi Ta ICThHAAUATH PUCYHKAX.

OcranHIM 9acoM NPHOITAETECH BEIIMKA
yBara po3B's3Ky o6epHeHol 3aJ1a4i 10 KPUBUX
ommcky ~mTyuHmx ~— o0'ektiB.  Mera -
BU3HaueHHa (opmu o6'ekTa, HOCTIIPKEHHS
XapakTepy  B3aeMOIil 13  KOCMiYHHM
IpPOCTOPOM Ta HOro IOBeAIHKM Ha opbirti.
OnHak, BxKe Iepuri crpobu po3B'A3Ky TaKHX
3agad [1.2] mokasamm, moO HEOOXiIHO
30iIbpIIyBaTH  00'€EM  EKCIIEPHUMEHTAITBHOL
iapopmanii. B rmepury dwepry neobximHO
OTpMMATH CHHXPOHHO KpWBi OJHCKy X04a 6 y
msox (ursTpax. KpiM Toro. 4acTKOBO MOXHa
OTpPUMATH BiANOBiAb, NETATBHO aHAI3YIOYH
xapakTep KpuBoi. ToMy Bke meplmi Haimi
po6OTH IOKa3ald, IO BaXIHMBHM €TalloM
PoB'sA3Ky € KiracudiKamis KPUBUX OJIMCKY.
Ilepmia cmpoba wacudikariil npHBeneHa B
pobori [3].

[pueMHO BiIMITHTH, INO KOJEKTHBH
BUEHHX SKi TPAIFOIOTh B Wil ramysi,
OCTAaHHIM YacoM, fK BHIHO 3 pobit [4,5]
TTOYMEAIOTH 3 KaTAJIOT1B 1 KJIacCHQiKamil.

3 1989 poxky, micis BBeAEHHA B [ifO
komopuMerpa, B JIKI[ YxJY npoBonutbes
nBokoNipHa enekrpodoromerpis IIIHT =
cmyrax B,V (A= 433.78M, Alg=

87.50M, A y = 550.4uM, A A v= 75.0mm) [6].

Komopumetp, cTBOopeHn#t Ha 06a3i Hix0490r0
IMIOYJIBCHOTO €IEeKTpodoTOMETpa, BUMIpIOE
6muck  sickpaBux  (2™-3™)  Hepyxommx
o6'extiB 3 moxubkor ~ 0.03™, cnabux (8™ -

9™y . ~ 0.10™.

IToxubxu BUMIpIOBaHb

6mucky IIIHT, axi cyrTeBO 3amexarh Big
3aralbHOTO piBHA (oHy Heba, opieHTamil
TpacH CYIyTHHUKA, SICKPaBOCTI 00'exTa, menio
ripmi. Sk 1okazaHo B pobori [6],
MaKCHUMaJlbHl  BEJIMYHMHHM HUX HOXUOOK
smimorotsea Bix 0.01™ mo 0.29™ B cmysi B
iBig 0.01™ no 0.26™ B cmysi V.

Hns MaTeMaTHYHOl 00pobKH
pesynpraTiB crocrepexxeHr IIIHT Gymu
CKJIaZieHi TIporpamu crodaTtky i EC EOM,
a IOTIM I IepCOHANBHUX KoMIT'torepis. Ha
nepmoMy erani oGpoOKH, BUKOPHCTOBYHOUH
3anuc 3ipok NPS, pospaxoByeTbcs BumMa
30psHa BeNMYMHA CymyTHHKA. Ilpw upomy
IIPOBOJIUTHCS nepeBipKa pobotu
€JIEKTPOQOTOMETPA Ha JIHIHHICTB, a TaKOX
¢bineTpanis (OHOBOTO CUTHATY, 3aIMCAaHOrO
IO Tpaci CYITyTHHKA.

Ha nppyromy erami BpaxoByloThCs
MOIIPaBKM 3a €KCTHUHKIIIIO, 32 3MiHYy Bimmani
crocrepirad - 00'ekT Ta 3a anbbero, To0To 3a
MiACBITKY CYIYTHHKA PO3CISHHUM ITOBEPXHEIO
3emii cBimIoM. MeTomuKa PO3PAXYHKY
TIIOIIPaBOK OIIKCaHa B pobori [7].

Ha npota3i poboTtu niporpamu o6poGxu
YAOCKOHamoBalKuch. Tak, B  mporpami
cTaHpapru3anii Oyna mpoBeneHa 3amiHa
METONy HallMeHIIWX KBaApaTiB HA METOJ
inTepnosnii  Herortona, skuit  mo3Boiise
I ABUIIATH TOYHICTB MIPENICTABICHH
KOOpIWHAT  CYIyTHHKa Ha  MOMEHT
crocrepexxeHb. Lle M03BONMMIO MiABUINUTH

TOYHicTh 06po6KH Ha 0.05™-0.15™,
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Koeodinientn excruuknii (Kg, K ) Ha
KOXKHY Hi4 BU3HAYAIIUCS TI0 CIIOCTEPEIKEHHIX
3ipOK, 3 BHKOPHCTAHHIM METOIY PO3B'A3KY
Ha/UTHIIKOBOI CHCTEMH PiBHSIHB Byrepa.

Ockinpk# y BITOHTOMY BiJl CYIIyTHHKA
cBiTii B OUTBLIOCTI BUMAAKIB € 1 nudysHa
CKJIaZioBa, TO KpHBa OIHCKY CIIOTBOPIOETHCS
Takox 1 (azoBoro 3ajyexHicTo. ToMmy, Ha
TPEThOMY eTalli OOpOOKH, IiAPaxOBYIOTHCH
(a30Bi KyTM CYIyTHHKa Ha KOXHY TOYKY
kpuBoi  Gymcky, AKki  HeoOXimHi  Jyis
BH3HAYEHH] IONpaBKH 3a ¢azy. Kpim Toro,
IIp¥ HAABHOCTI I3€PKanbHOI CKJIaJoBOI, Ha
KpuBiif OMHCKY 3'SBIAIOTBCA XapaKTepHi

"cmajaxu', O SAKUX  PO3PAXOBYIOTHCA
HAMPAMKA ~HOpMajiel fJo  BigOWBarodux
IOBEPXOHb.

Ilicna o6poOkm kpuBHX Oimcky Oyna
nposemeHa ix Kinacudikamig. Ilpu ipomy
Oyna BHKOpHCTaHa KIacudikariliida cucrema,
pospobnera B poborti [3]. Ilpueommmo
03HAKH BUJUIGHMX IO Wil CHCTeMl KJIaciB
KpHUBHX OHCKY:

Knac I:  moBinbHI He3HAYHI 3MIiHM OJIHCKY
(MeHIIe OHOI 30PSAHOI BEITHUHHH)
CUMETPUYHI BIiTHOCHO MOMEHTY
KyJIbMiHAT;

MOBUIBHI 3MIiHH ONHMCKY B MeXax
" 2™ IpM  MOXIHBOMY
CYIT'€BOMY HeCITiBIaiHHi
MOMEHTIB Ky/IbMiHamii (HasBHICTH
(a3z0Bo1 3a7eKHOCTI);

HasBHICTE omHOTO abo  HOBOX
ACKpAaBHUX CIIajaxiB 3 TIepenagoM
6mucky B 2™ - 3™, (Jlo uporo Kiacy
MOXYTB HaJIeKaTa HIHT,
OCHaIlleH] €IeMEeHTaMH i3 BHCOKOO
CTYIIHHIO I3ePKaJIBHOCTI);
nepiogWdHi 3MiHH  OJIHCKY B
mmpokux Mexax. CHHycoimaabHa
Mynbcaris  IHTEHCHB-HOCTI 3
nepionoM Big ~ 20 cex xo ~ 100
cek  (mmdpy3Ho  BizOUBarOUMit
IATTHAP);

HeperyJISpHI KOPOTKOYACHI
CHajlax pi3HOI 1HTEHCHBHOCTI Ha
3MiHHIE "QoHOBIH" CKIamOBiM.
JaranpHEM ~— mepemax  ONHECKY
cknanae ~4" - 5™

Knac 2:

Knac 3:

Knac 4.

Kiac 5:

45

Knac 6: pezepsHuit KJIac. Cromu
BITHOCSTHCS HAWCKJIaIHINI XpPFHBi
Omucky, sAKi HE BXOXITH ¥y

BUINEOITHCAHI KIIACH.

XapaKTepHOI OCOOJIMBICTIO KPHBUX
Omucky m'aToro Kiacy € IX 30BHIIIHIH
BUrSIA. Buxonmsum 13 BHU3HAYEHHS I(BOTO
Klacy, BiH €  CYNEPHO3MIUEId  BCIX
roTniepetHix Kiacis. ToMy 3poduty Oyab-sike
3aKJTFOYSHHA PO MOXJITUBY GopMy 00'€KTY B
UBOMY BHIIQAKY, JOCHTH Baxkko. MoxkHa
IHIIEe CTBEPIKYBATH, IHO MJaHWH KJac
KpUBUX OJMCKY 3yYMOBIIOETHCH HAUOUIBII
ckiamauMy Mo KoHcrpykmii  IHHT.
HeopnopiggicTs  BimOMBaIOuYOl  TIOBEpXHi
BifoOpaxkeHA B IAHOMY BHIIAAKY HaiGiIbLI
SICKPaBo.

Crnig BigMUTHTH, IO KOXKeH i3 Kiacis
KpUBMX CIHCKY € JOCTaTHBO IIUPOKHM,
ToOTO B MeXaX KOXHOTO 13 HHAX MOXKIIHBE
BUOUICHHA TMiAKIaciB (B OCHOBHOMY B
Bunaaky 3,4,5 ). 3 gpyroro Ooxy, Mexi
KJaciB He € abCOIOTHO TOYHHMMHM, 00
TIepexXif Bl OOHOrO Kjacy [0 IHIIOro
BimOyBaeThCHd MOCUTH TORUIBHO. OTKe,
3aMpoONOHOBaHa HaMH CuCTeMa MoOXe OyTH
JTOTIOBHEHA.

Ha woporazi 1992-1996 pokis Oynio
oTpuMaHo 1 06pobiteH0 77 KpHUBHX OIHCKY
pisaux IIIHT B B,V cmyrax. Pesympratu
0OpOOKH I KOKHOTO CYITyTHHKA 3BENiEHI B
TabJIHIl, Xe B APYTid KOJIOHIU IIPHBOIUTHCS
Jara cmocrepexens IIIHT, B tperiit -
iHTepBaN Yacy CLOCTEepEXKEHb, B YETBEPTIH -
MOMEHT KYyJIbMiHAMIl, B ITATIi i MIOCTIH -
MaKCHMaJlbHe 3HAYCHHA CTaHIapTH30BAHOL
30pfAHOI  BeNMYMHH B cMyrax B,V
BiZIIIOBiIHO, B CHOMIN - I'PaHUYHI 3HAUEHHA
(pa30BMX KyTiB Ha IPOTA3i TPacH CYIyTHHKA,
y BOCBMIH - KJIac KpWBOi GJIMCKY B cMyrax
B,V, y nmes'sTiif Ta pmecariii - koediiieHTH

€KCTHHKIJII, $Ki BUKOPHUCTOBYBAJIMCH IS
BU3HAYECHHA BIJNIOBIHAX TIOIIPaBOK.
Tabnuigs € OCHOBOIO Karajora KpHUBHX
OMUCKY.

Ha pucynkax 1 - 16 3o0paxesni THIIOBI
KkpuBi Omucky mna pisuux UIHT. Tlpuseneni
KpHBi OXOITIOIOTH BCi KJ1acH
3alpoIOHOBAHOI  BUMINEG  KiacupikamidHOL
CHCTEeMM. Dbinmpuie Toro, mifs OLIBINOCTI
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mpuBeaerux IIIHT tun xpuBoi Oimcky npuKiIani KpuBMX OmucKy of'ekra 84112.01
aMiHroeThbes 3 dacom. Ile pmoOpe BuaHO Ha (muB. Tabun., puc. 11 - 16).

Tabmuug. Kartanor konopimerpuanux (B,V) KpuBHX O)HCKY, OTPAMAaHUX Ha npoTa3i 1992-1996 pp.

Ne Harta uT UTx MB. max | Mv, max Ay Knac Kz Ky
KpHBO1
1 2 3 4 5 6 7 8 9 10
78064.01 B,V ‘
1 | 29.07.92 [ 23™0755°-23%23"31° | 23™22709° | 4™42 [ 3™16 | 101°-31° 2,2 0™80 | 0™ |
2. | 06.08.92 2323 18-23 26 01 232528 | 5.08 | 395 | 111-50 2,2 0.57 | 036
3. | 08.08.92 00 25 03 - 00 28 55 002708 | 496 | 3.83 | 122-34 2,2 0.68 | 0.4
4. | 19.08.92 001722-0019 55 001928 | 434 | 3.18 | 117-62 2,2 1.04 | 071
5. | 26.08.92 00 57 01 - 01 00 40 005909 | 4.83 | 3.62 | 124-41 22 0.59 | 040
6. | 11.05.93 20 45 23 - 20 50 00 204703 | 3.82 | 2.89 | 126-83 3,3 0.70 | 049
7. | 18.05.93 2126 03 - 21 28 40 — 3.89 [ 2.75 | 103-88 2,2 0.53 | 040
8. | 08.06.93 21 41 05-21 4521 214256 | 3.45 | 2.53 98 - 18 2,2 0.60 | 0.40
84012.01 |
1 | 10.0593 | 202320-202854 | 202550 | 410 | 247 | 23-76 | 33 | 058 [ 047]
84122.01
1. | 15.05.92 1941 39-194512 194317 [ 2.82 [ 212 | 37-124 6,6 0.60 | 0.40
2. | 22.07.92 20 06 54 - 20 10 26 200815 | 436 | 3.54 | 67-137 2,2 0.88 | 0.59
3. | 05.08.92 2020 09 - 20 25 04 202148 | 339 | 254 | 71-144 6,6 0.56 | 040
4. | 07.08.92 1926 41 - 19 30 40 192830 | 296 | 227 [ 31-119 22 0.68 | 0.44
5. | 09.08.92 201037-2013 51 201149 [ 362 [ 3.00 | 72-130 2,2 0.88 | 0.60
6. | 17.08.92 194958 -19 53 51 195150 | 325 | 2.55 | 49-123 2,2 0.72 | 047
7. | 18.08.92 201138-201517 201331 | 340 | 271 | 64-125 22 0.88 | 0.63
8. | 21.04.93 193531-193931 193728 | 1.05 | 0.72 | 64-135 33 0.60 | 0.55
88099.01
1. | 21.04.93 1914 33-192024 191714 | 025 | -0.97 | 16-113 3,3 0.60 | 055
2. | 23.04.93 20 05 48 - 20 12 01 200830 | 3.63 | 3.05 | 47-130 6,6 1.01 | 061
3. | 10.05.93 191147--191816 191504 | 0.41 | 0.08 | 20-119 2,2 0.58 | 047
4. | 12.05.93 20 01 42 - 20 06 38 200435 [ 236 [ 1.65 | 46-122 6,6 0.74 | 048
5. | 14.05.92 201043-201323 201139 | 4.11 | 335 | 80-127 2,2 0.67 | 046
88106.02
1. | 14.05.92 192929-193335 193124 | 0.82 | 043 | 127-20 33 0.69 | 0.5
2. | 15.05.92 2000 33 - 20 04 10 200156 | 3.67 | 2.82 | 105-36 3,3 0.65 | 045
3. | 22,0493 234633-234919 234638 | 423 | 2.55 | 85-125 33 0.60 | 055
4. | 24.04.93 00 15 22 - 00 20 40 001718 | 3.76 | 2.53 | 80-137 5,3 1.01 | 0.6
5. | 11.05.93 213216-213648 213401 | 425 [ 269 | 91-72 33 0.70 | 0.49
6. | 17.05.93 211216-211408 211301 | 3.65 | 2.39 80 - 26 1,1 0.69 | 0.51
7. | 18.05.93 2001 32 -20 04 01 200147 | 252 | 2.05 84 - 36 33 0.53 | 0.40
91050.01
1. | 05.05.92 203502 -2039 06 203629 | 345 | 247 | 41-128 3,3 0.98 | 0.70
2. | 06.05.92 2003 02 - 2007 25 200516 | 3.22 | 2.07 | 16-116 22 0.87 | 0.49
3. | 12,0592 2014 45-201856 201638 | 3.76 | 2.59 | 25-123 22 0.64 | 0.42
4. | 15.05.92 202039 - 20 24 47 202218 | 3.60 | 264 | 29-127 22 0.60 | 0.40
5. | 03.06.92 2023 49 - 2027 42 202514 | 454 | 3.49 | 39-131 2,2 0.88 | 0.49
6. | 24.06.92 210339-120823 210506 | 470 | 3.76 | 61-140 22 0.67 | 0.40
7. | 01.07.92 20 43 09 - 20 47 58 204510 | 453 | 341 [ 42-137 2,2 0.76 | 0.5
8. | 20.07.92 20 46 06 - 20 50 58 204806 | 445 | 333 | 44-135 2,2 0.66 | 0.40
9. | 21.07.92 201523-201906 201649 | 4.00 | 2.78 | 35-125 2,2 0.82 | 0.52
10. | 22.07.92 19 43 03 - 19 46 39 194542 | 3.01 | 2.30 18- 91 2,2 0.88 | 0.57
11. | 28.07.92 1956 42-19 59 42 195702 | 542 | 422 | 59-122 2,2 0.64 | 045
12. | 03.08.92 20 06 06 - 20 10 27 200821 | 3.44 [ 204 | 18-122 2.2 1.10 | 057

46
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1 2 3 4 5 6 7 8 9 10
14. | 17.0892 1927 24-193006 192847 | 414 | 3.02 | 36-89 2,2 0.72 | 047
15. | 170892 210731-211112 210806 | 469 | 376 | 75-129 2.2 072 | 047
16. | 18.08.92 203535-203743 203641 | 530 | 3.85 | 46-99 22 0.88 | 0.63
17. | 22.04.93 193247-193626 193410 | 4.42 | 320 | 34-104 2,2 0.83 | 0.58
18. | 23.04.93 20 41 33 - 20 44 54 204211 | 446 | 3.42 | 59-126 2.2 1.01 | 0.61
19. | 26.0493 20 47 05 -20 50 46 204752 | 322 [ 207 | 59-129 1,1 0.94 | 0.65
20. | 10.05.93 2005 42-20 1029 200804 | 480 | 3.77 | 16-122 22 0.58 | 0.47
21. | 11.05.93 1934 33-1938350 193659 | 3.56 | 237 | 22-104 2.2 0.70 | 0.49
22. | 12.05.93 2043 04 -20 47 48 204501 | 441 [ 331 | 40-132 22 074 | 048
23. | 17.05.93 19 45 46 - 19 50 56 194818 | 3.26 | 2.04 | 18-120 2,2 0.69 | 0.1
24. | 18.05.93 2056 07 -20 59 14 205628 | 540 | 423 | 76-132 2,2 0.53 | 0.40

92052.01

1. | 22.09.92 192226 -192531 192321 | 344 | 2.64 | 78-31 3,3 098 [ 0.69
2. | 24.09.92 180842 -1817 07 181230 [ 252 | 1.66 | 109-10 6,6 0.74 | 049
3. | 24.09.92 20 06 13 - 20 09 34 200810 | 3.95 | 3.57 | 100-66 5,5 0.74 | 0.49
4. | 25.09.92 183242-1839 13 183516 [ 3.58 | 2.93 | 101-22 5,5 0.82 | 0.54
5. | 24.12.92 1649 57- 16 57 16 165312 | 222 [ 2.07 | 116-47 3,3 049 [ 039
6. | 25.12.92 171251-171955 171604 | 2.1 | 1.97 | 120-57 3,3 0.62 | 0.39
7. | 29.12.92 16 48 38 - 16 55 36 165055 [ 2.95 | 211 | 116-53 5,5 075 | 057
8. | 22.04.93 00 00 49 - 00 08 35 000415 [ 1.51 | 0.73 95 - 58 33 0.60 | 0.55
9. | 22.04.93 222739-223439 223018 | 022 | -0.44 [ 117-80 5,5 0.83 | 0.58
10. | 23.04.93 2249 12 -22 5821 225321 | 2.87 | 226 | 1i5-68 3,3 1.01_| 0.61
11. | 26.04.93 220146-221005 220513 | 244 | -3.42 | 117-28 5,5 0.94 [ 0.65
12. | 27.04.93 00 01 31 -0003 50 — 4.56 | 3.53 36-18 1,1 0.94 | 0.65
13. | 10.05.93 193503 -1943 14 193832 | 333 | 3.21 | 125-25 5,5 0.58 | 0.47
14. | 10.05.93 213043 -213740 213412 | 336 | 2.50 | 108-30 33 0.58 | 0.47
15. | 11.05.93 20 01 13 -20 05 39 200119 | 3.19 | 231 79-17 33 0.70 | 0.49
16. | 12.05.93 20 19 50 - 20 28 06 202353 | 3.47 | 2.53 | 126-18 3,3 0.74 [ 0.48
17. | 17.05.93 2018 17 -2024 07 202037 | 477 | 3.88 | 114-54 3,3 0.69 | 051

95132.01 (Ciu - 1)

1. | 09.08.96 223051-223216 223216 | 474 | 424 | 113-74 2,2 0.55 | 0.35

2. | 27.08.96 2046 17 -20 47 57 204817 | 430 | 3.80 | 121-86 2,2 0.64 | 0.41

3. | 12.10.96 03 27 56 - 03 31 51 032930 [ 5.90 [ 4.95 | 101-114 1,1 0.85 | 0.63

4. | 15.10.96 031019-03 1418 031207 [ 602 | 472 | 89-107 1,1 0.60 | 0.40

XXXXX.XX
1. | 27.08.96 | 2041 08-204229 204315 [ 500 | 431 [ 123-99 | 44 | 064 | 041
XXXX1.XX

1. | 12.10.96 03 10 40-03 12 41 031115 [ 5.84 | 477 | 120-125 2,2 0.85 | 0.63

2. | 15.10.96 025138-025613 025455 | 464 | 378 | 95-120 2,2 0.60 | 0.40
m M,

) 8cr MMWM - - e FJ\\"A_\
; . ”"MY L
7.6 6.4
8.4 7.6
9.2 8.8
t, cex t, cex
10.0 10.0 4

0
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144 192 240

0 4r8 9 144 192 240

Puc. 1 Kpusa 6mucky o6’exra 95132.01 Big 15.10.96, Puc. 2 Kpupa 6mucky o6’exra 95132.01 Bix 15.10.96,
UT;=03"10™19° B cMysi B, xmac 1

UT=03"10™19° B cMy3i V, knac 1
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TWO-COLOR OBSERVATION OF LOW-PERIGEE
ARTIFICAL EARTH SATELLITES IN UZHGOROD
DURING 1992-1996 YEARS. CATALOG AND
PRELIMINARY CLASSIFICATION
M.V Bratijchuk, A.B.Gvardionov, Ya.M.Motrunich,
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In this paper preliminary classification of the light curves of different artificial
objects are given. The light curves was obtained on two-color electrophotometer
during 1992-1996. Main results are presented in the table and on sixteen figures.



