CPABHEHUE METO/0B JIAIIJTACA 1 ITAPAMETPOB BNAMMOI'O
OBUXKEHWS IIPU OIIPEJEJIEHAU [TPEABAPUTEJ/ILHON OPBUTHI
KOCMUYECKOT'O OB'bEKTA II0 KOPOTKOMY TPEKY HABJIIOAEHUN

T. H. CanaukoBa
OI'BYH «Kpvmckan acmpopususeckas oocepsamopus PAH», Hayunod, Kpvim

Oupe/iesieHbl IpeBapuTeIbHble OPOUTDL s 2 783 MOJEIBHBIX OKOJIO3EMHBIX KOCMHYECKIX
o6bekToB Merozamu Jlammaca u napamerpos Bujumoro jprkerns (IIBJI) nmo 6- u 8-mun
HaOJII0JATe/IbHBIM TPEKaM, COAEPKAIIM COOTBETCTBEHHO 4 1 5 I0JIOXKeHUT 00beKTa ¢ 2-MUH
nuTepsasoM. [TpoBeieHo yiydinenue npeaBapuTeabHbIX 0pouT MeTosoM AuddepeHimanbHo
KOPPEKIIUU. TO‘IIIOCTL TIOJIy Y€HHbIX ()p6HT OIleHEeHa 110 YIVIOBOMY PAaCCTOAHUIO MEXKIY
3eMepUIHBIM TIOJIOXKEHIEM, BEIYUCIeHHBIM Ha OCHOBE [IPeIBAPUTESIbHON (1160 yTouHEeHHOI)
Op6I/ITLI, n II0JIOZKEHHEM, BBIMHCJICHHBIM Ha OCHOBE I/I(’,X(),Zﬂlof/i Op6HTLI. CpaBIIHTeHLIILIﬁ
aHanu3 mokasaj, uro Meron IIBJI wacro okasbiBaercs Touynee Merojia Jlamiaca, Xorst
HO(TJ'IGILIIHI‘/JI 60.)'[66 3('bd)eKTI/IB€H B OJKCTPEMAJIbHBIX YCJIOBHUAX, TaKHX KaK KOPOTKad mayra
HAOJIIOJICHUIT, BBICOKOJLIMIITHYHBIE U IOJIsIDHbIe OpOUTBL. Bo Beex cirydasx yiiydlieHue
Op6I/ITI)I 3HAYUTEJILHO IMOBBIIIACT TOYHOCTH 3@(‘,1\’[(}}’)]/]’/1])1.

COMPARISON OF THE LAPLACE METHOD AND THE METHOD
OF APPARENT MOTION PARAMETERS IN DETERMINING A
PRELIMINARY ORBIT FOR A SPACE OBJECT ALONG A SHORT
OBSERVATION TRACK

T. N. Sannikova
Crimean Astrophysical Observatory of RAS, Nauchny, Crimea, Russia

The preliminary orbits for 2783 model near-Earth space objects were determined by the
Laplace method and the apparent motion parameters (AMP) method along 6- and 8-minute
observations tracks containing, respectively, 4 and 5 object positions with 2-minute interval.
Improvement of preliminary orbits was executed by the differential correction method.
The accuracy of the resulting orbits was estimated from the angular distance between the
ephemeris position calculated from the preliminary (or improved) orbit and the position
calculated from the original orbit. Comparative analysis was showed that the AMP method
is often more accurate than the Laplace method, although the latter is more effective in
extreme conditions, such as a short observations arc, highly elliptical and polar orbits. In all
cases, improving the orbit significantly increases the accuracy of the ephemeris.

B nacrosiiniee BpeMsi B OKOJIO3EMHOM KOCMHYECKOM I[POCTPAHCTBE HaOJIoaeTcst 6oJibIoe
KOJIMYIECTBO MAJIOPAa3MEPHBIX 0OBEKTOB (KOoCMHUecKHil Mycop). fIBisercs akTyajbHOl 3a/ada
UX KaTaJoru3aiui. Kcjim Ipu HaJamdun KOPOTKOTO TpeKa HAOJIOACHUIT OlePATHBHO OLPE/IE/INTh
NpeJIBapUTEIbHYI0 OpOUTY 00beKTa U paccunTarh 3dheMepuly Ha Oikaiiiiee BpeMst, TO MOXKHO
B Ty 7K€ HOYb I[IPOBECTH €ro IOBTOPHBIE HADJIIOJEHHUS U YIydluTh opoutry. VHTepecHa Takke
BO3MOZKHOCTD 2BTOMATU3AIIN 9TOTO PEKIMa PabOTHI, ITO TpebyeT TAKOrO METO A ONPEICICHIUS
[IPeIBAPUTEJIHHOM OpOUTHI, KOTOPBIA JlaBajl Obl JIOCTOBEDHBIN pe3y/bTaT Jijisi OObEKTOB C
PA3IUIHBIMA OPOUTAME U He TPEeGOBA ObI GOJIBIMIX BPEMEHHBIX U BBLIYUCIUTEIBHBIX PECYPCOB.
Boumn anpobupoBaHbl Kjiaccudeckuit MeTo)| ['aycca m MeTos1 JIBOiTHOI r-urepaliun Dckobalia, HO
MpH OY€Hb KOPOTKOIl JTyre HaOIONeHUIT HTepaIriioHHbIe MPOIECChl, KaK MPABUIIO, HE CXOIUIUCD.
Bostee yHuBepcabHBIME OKa3a/IUCh MIPSIMbIE METOJIbI OIIPE/IEJIEHNs TIPEIBAPUTETLHON OPOUTHI.

© Cannnkosa T. H., 2022
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UccnemoBama — BepOSTHOCTH — ONMPEIEICHIS — MPEIBAPUTENLHBIX — OPOUT  cpemme- U
BBICOKOOPOUTAIBHBIX  Kocmuueckux  oobektoB  (KO)  meromamum  Jlammaca u  mapamerpos
pugumoro npmkerns (IIBI) [1] m TounocTs sdemepmupl B Tedenme 1 4, a TakKe BJINSHUE
HA TOYHOCTH deMepHIbl YIydlleHus: opouThl MeTogoM auddeperiuaibHoil Koppekuun |[2].
B nammoe mccsenoBanne He BKJIIOUEHBI HU3KOOPOUTAIbHBIE OOBEKTHI, TaK KAK OHU OBICTPO
HepeMeniaTes 110 HebecHON cdepe U 3a HECKOJIBKO MUHYT MOKDBIBAIOT 3HAYUTEIBHYIO JIYTY.
Kpome Toro, mis 06beKTOB Ha HH3KHX opbuTax Gojiee aKTyaJbHOll sBJsieTcs ddemepua Ha
1.5—3 4, 9T0OBI UMETH BO3MOXKHOCTH ITPOHAD/IIO/IATH UX HA CJIEJIYIOIIEM BUTKE.

B kauecrBe KpuTepusi TOYHOCTH IOJIyYEHHOI OPOMTHI UCIIOJIB30BAHO YIJIOBOE DACCTOSHUE
AD wmexnay 3demMepraHbIM HOJIOKEHHEM, BBIMHCICHHBIM Ha OCHOBE IPEJBAPUTENBHON (/mbo
YTOUHEHHON) OPOUTHI, U TOJIOXKEHUEM, BBIUUCJICHHBIM Ha OCHOBE MCXO[HOH op6utrsl. IIpunsaro,
9TO IpeBapuTesnbHas (yTOUHeHHas ) OPOUTA IMEET XOpolee KadecTso, ecin AD He npesblmaer
10°.

IIporpammuo metogpl Jlamaca, [IB/ u jquddepernmanbHOil KOPPEKIMN peaTn30BaHbl Ha
aspike Python B coorsercrsun ¢ kuuramu O. II. Boikoa u K. B. Xosmesnuxosa [1] u
I1. Dckobana [2]. Oupenenenne BeKTOpa HAOIIOIATENS, & TAKIKE NPEOOPA30BAHUS KOODIMHAT
I BpEMEHN BBLIIOJHEHBl C IOMOLIBIO 0(a30BOr0 IakeTa i acTpoHomun Astropy |[3],
paspaborannoro coobimecrsom Astropy Collaboration [4]. Koopamrarsl n ckopocTn 06beKTOB
B 33/IaHHBIC MOMEHTHI BPEMEHHI BBIYHCJICHBI C NOMOINbIO 6ubiuoreku sgpd [5|, HamucanHoii B
COOTBETCTBHUM C 3TAJIOHHOH peasm3alueil yIpOIIEHHON MOAeI BO3MYIICHHOIO JABHzKeHnd SGP4
Basutazo u ap. [6]. Bee MaTemaTndeckue onepanun OCyIEeCTBIEHBI ¢ IIOMOIIBIO IakeTa numpy |[7].

Jl1s cTaTHCTHYecKOro aHaIn3a UCXOAHbIE 9JIeMeHThl opouT Mozaeabubix KO chopmuposannt
CJIeJLYFOIITIM 0OPAa30M: JIsi KaKJIOro 3HadeHus: 0OJIbINoi mojiyocu a B juanasone or 10000 10
50000 kM BrJIIOUnTETHHO € maroM 500 KM 3KcreHTpucuTer e uaMmensics or 0 go 0.95 ¢ marom
0.05, ocTasbHBIE 3JIEMEHTHI BLIOHPAINCH CIIYyUaiiHO U3 3aaHHOTO HAOOpa 3HAMECHUIl: HAKJIOH §
or 0 1o 180° ¢ marom 10°, gosrora Bocxomgmiero ysiaa ) u aprymedt nepuresusg w or 0 o
330° ¢ marom 30°, cpenmss amomasmst M or 0 mo 315° ¢ marom 45°. Beero cremepmpoBaHbt
3JIEeMEHTBI OpOUTHI JJist 2 783 MOJIEIBHBIX 00BEKTOB, 1 JJIs KaxKJI0r0 00'beKTa Co3/[aH 8-MUH TPEK,
COZIEPZKAIAI [ATh MOJOKEHIN 00BEKTa ¢ 2-MHH HHTEPBAJIOM, U U3 HEro IIyTeM OTOpaChIBAHUS
nocyiesiHero HabsoieHnst chopMupoBan 6-MUH TPeK, COAEpKaIuii deThipe nojoxKenus. [Ipu
bopMEpOBaHIT TPEKOB B cepHtiecKre KOOPIMHATHI BHECEHDI CIIyTaiiHble ONMOKN B IIpe/Iesiax
+3". Tlo sTuM Tpekam onpee/ieHnl npeasapurenbibie opoutsl KO meromamu IIB/I u Jlamaca,
KOTODBIE 32T€M YTOTHEHBI METOIOM Jud depeHanbHoii KoppeKimn. B pesyabrare /1st KazK0ro
00'beKTa MOJIYYEHO BOCEMb OPOUT, 110 KOTOPBIM OIpEJIeIeHbl 3(heMepH/IHbIE MT0JIOKEHHS 00beKTa
gepe3 15, 30, 45 u 60 MuH HOCJIE MOCTEIHEr0 HAOMONEHNs W JIJIsi KayKI0r0 MOMEHTa BpPEMEHH
HOJCYUTAHO KOJMYECTBO 00bekToB ¢ AD < 10,

B rabaume mpuBeseHBI PE3YJALTATHI BBIMHCICHUN IO YKA3aHHLIM B IEPBOM  CTOJIOIE
BBIOODKAM: IO TIPOJIOJIKUTEILHOCTH TPeKa, JJINHE TOIOIEHTPUIECKO JIyru HabJIIO/IeHHil,
OOJIBINON TIOIYOCH @, SKCIIEHTPUCUTETY €, HAKJOHY ¢. B KPYIVIbIX CKOOKax yKa3aHO KOJIMYECTBO
00'bEKTOB JIaHHOI Kareropun. st Kaxk/0if BBIOOPKU B IIEPBOi CTPOKE COJEPIKATCS JIAHHBIE 110
6-MUH TpeKkaM, BO BTOpPOIil mo 8-muH. B kaxjoit adeiike 3, 4, 5 u 6-ro cToJOIOB HEpBas
napa 4mces (depes Ipobb) NPEJCTABISET KOIMIECTBO OOBEKTOB B IIPOIEHTHOM COOTHOIICHHH
¢ xopoumM KadecrsoM (AD < 10°) upeasapuresbHOl opOuThl, mostydenHoi meroxom 1IBJI u
Jlamtaca COOTBETCTBEHHO; BTOpasl Napa gmuces (depes J1pobb B KBIPATHBIX CKOOKAX) — TO 7Ke,
HO 110cjie auddepeniuaabHoil Koppekiuu. Bo 2-M cTosibie co/iepKaTcs CBeJIeHus 0 KOJMIeCTBE
00BEKTOB, Il KOTOPBIX HE Y/AJI0Ch HOJIYUUTh IIPEIBAPUTENbHYIO (yTOYHEHHYI0) opouTy o
OHa HACTOJIBKO ILJIOXOIO KadecTBa, 4TO yKe 4epe3 15 MUH Iocje [0CJIe/Hero HaOJIIoIeHnus He
V/JIATIOCh BBIYHCJIATH SKBATOPHAJBHBIE KOOPAWHATHI 00bekTa. Jljisi KpaTkocTn cBeJeHust 2-To
crosibria HasBanbl «Orkasbl». Pactiosioxenune dnces Bo 2-M cTOJIOIE COOTBETCTBYET TEM XKe
METO/IaM, KaK OMMCAHO BBIIIE JIJIs TTOCTIEYIONUX CTOJIOIOB.
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Pe3y.}'lI>TaTbI CBOJIKM CTATUCTUYECKUX JIAHHBIX 110 Pa3JUYHBbIM KaTeropuam

Bri6opka

OTtkazbl, %

5™, %

307, %

45™, %

60™, %

6™ (2783)
8™ (2783)

6.0/4.9 [7.8/7.9]
6.4/2.7 [8.9/6.9]

65.6/65.7 [90.2/89.3]
64.1/64.7 [89.9/91.1]

51.0/50.4 [74.7/72.3]
56.0/55.8 [81.9/81.6]

30.5/29.8 [40.9/40.0]
40.4/39.7 [60.4/59.7]

16.3/15.7 [21.9/21.4]
26.0/24.3 [37.9/37.3]

Hyra ot 5
70 2° (1033)

8.4/6.0 [12.5/13.9]
10.3/3.3 [17.5/14.9]

57.4/61.2 [85.3/83.8]
57.3/62.9 [81.6/83.0]

46.6/48.6 [74.4/70.1
53.0/55.8 [75.6/74.4)

29.5/30.6 [37.8/36.2]
40.8/41.5 [60.4/58.4]

16.0/17.0 [19.3/18.5)
27.6/27.8 [36.9/34.9]

Hyra or 2°
1o 5° (819)

7.1/6.6 [7.2/6.5]
5.7/2.4 [5.5/2.1]

69.0/68.1 [91.7/90.6]
69.2/69.4 [93.9/96.1]

55.3/53.7 [75.9/73.6
60.1/60.6 [86.1/87.1

30.6/30.2[39.8/38.5)
41.5/41.6 [59.5/59.6]

13.2/13.6 [17.6/16.8]
23.8/23.1 [33.5/33.5]

Hyra ot 5°
1o 10° (439)

0.7/0.2 [1.8/1.1]
1.1/0.9 [1.1/0.9]

81.1/80.6 [97.7/97.7]

68.8/69.5 [85.0/84.7)

32.8/32.1 [36.9/37.1]
45.8/45.8 [56.7/56.7]

15.7/15.5 [18.5/18.5)
26.9/26.7 [32.8/33.3]

Hyra ot 10°
1o 20° (342)

1.8/1.5 [2.0/1.8]
1.8/1.5 [1.5/1.5]

74.9/74.0 [95.0/95.0]
71.3/62.3 [97.1/97.1]

53.5/50.9 [74.0/73.7
56.4/47.4 [85.4/84.8

36.0/31.6 [46.5/46.2]
40.6/35.7 [59.6/59.9]

25.1/19.0 [29.8/29.5]
30.4/22.2 [41.8/41.8]

Hyra > 20°
(150)

8.7/8.7 [10.0/8.7)
8.7/8.7 [8.7/8.7]

31.3/16.7 [84.0/83.3]

[
[
[
[
82.9/82.2 [97.0/97.3]
[
[
[
[
16.7/10.0 [86.0/86.7]

21.3/10.7 [78.7/78.0)

]
]
]
]
61.7/61.7 [72.0/72.2]
]
]
]
]
15.3/10.0 [84.7/85.3]

18.0/10.7 [68.0/68.7]
15.3/8.0 [78.7/78.0]

18.0/12.0 [56.0/56.7]
14.7/4.0 [74.7/75.3)

a or 10 go 20
ThIC. KM (944)

2.6/2.3 [3.3/2.9]
2.8/2.5 [2.6/2.5]

78.9/76.2 [94.9/94.5]
75.2/70.7 [96.1/96.0]

57.5/54.9 [73.3/72.9]
61.4/57.2 [84.1/83.9]

33.6/31.1 [42.8/42.9]
41.4/37.9 [58.5/58.7]

19.3/16.5 (24.7/24.8]
25.1/20.6 [38.1/38.3]

a or 20.5 o0 35
ThIC. KM (861)

3.6/3.0 [4.9/5.5]
4.4/1.7 [6.3/4.1]

67.7/68.2 [93.3/92.3]

54.5/55.5 [79.0/77.5]
62.0/63.9 [86.5/87.5

31.6/32.9 [42.6/42.2]
46.3/47.3 [64.9/65.0]

15.7/17.3 [21.7/21.6)
31.0/30.2 [39.8/39.7]

a ot 35.5 mo 50
TBIC. KM (978)

11.3/8.9 [14.8/15.0]
11.6/3.8 [17.4/13.7)

50.8/53.5 [82.8/81.6]

[
68.1/69.7 [92.7/93.8]
[
49.9/54.5 [81.5/83.9]

41.7/41.6 [72.2/67.3

]
]
]
45.4/47.4 [75.6/74.3]

26.7/25.7 [37.6/35.3]
34.2/34.8 [58.4/56.0]

14.1/13.6 [19.4/18.0]
22.5/22.6 [35.9/34.0]

eor 0 oo
0.3 (1099)

5.6/5.0 [6.3/5.6]
5.7/1.7 [6.1/2.3]

77.6/75.1 [92.1/91.7]
75.2/73.5 [93.1/95.9]

61.1/58.6 [76.0/74.0]
66.3/64.1 [86.3/87.8]

36.5/33.5 [41.9/40.7]
45.7/43.9 [61.8/62.2]

19.9/17.2 [22.5/21.1]
29.6/26.1 [37.6/37.4]

e or 0.35 10
0.7 (1166)

4.8/4.2 [7.0/7.2]
5.1/2.7 [8.4/7.3]

65.6/65.0 [91.3/89.8]
62.5/62.6 [90.5/90.9]

51.1/48.8 [75.2/72.0]
55.1/54.7 [82.2/80.2]

30.0/28.9 [41.6/40.1]
40.5/39.3 [60.7/58.9]

15.8/15.4 [21.9/21.5]
25.5/24.2 [38.9/38.0]

e or 0.75 o
0.95 (518)

9.5/6.0 [12.9/14.7)
10.4/5.0 [16.2/16.0]

40.0/47.5 [83.4/83.0]
44.2/50.6 [81.9/81.3]

29.3/36.7 [70.7/69.5]
36.1/40.9 [71.8/71.8]

19.1/23.7 [37.5/38.2]
29.0/31.7 [56.9/56.2]

10.0/13.3 [20.8/21.8]
19.7/20.5 [36.1/35.3]

i=0°
(144)

4.2/5.6 [6.9/8.3]
4.2/2.8 [6.9/4.9]

77.8/77.1 [93.1/91.7]
73.6/72.9 [93.1/94.4]

63.9/61.1 [81.2/79.2]
66.0/60.4 [91.0/92.4

36.8/36.8 [41.7/38.9]
48.6/47.2 [70.1/69.4]

13.9/13.9 [19.4/17.4]
33.3/31.2 [43.1/41.7]

i or 10° mo
80° (1112)

4.7/3.7 [5.5/5.3]
4.9/1.3 [6.9/5.6]

69.5/69.8 [92.3/91.9]
66.7/67.4 [92.3/93.0]

56.1/55.4 [76.9/75.8
58.1/58.5 [84.1/84.3

33.5/30.9 [41.2/41.0]
42.4/42.4 [61.2/61.1]

17.4/16.5 [21.3/21.0]
26.4/25.4 [39.6/38.9]

i=90°
(159)

6.9/2.5 [11.3/8.8]
6.9/0.0 [10.1/7.5]

64.2/71.7 [87.4/91.8]

58.5/63.5 [77.4/80.5,

33.3/39.0 [41.5/45.9]
44.7/45.9 [60.4/61.6]

18.2/20.1 [22.6/23.3]
29.6/27.7 [34.6/38.4]

i ot 100° mo
170° (1228)

7.1/5.7 [9.7/10.2]
7.1/3.7 [10.2/7.7]

66.1/66.0 [88.6/86.7]

[
[
[
[
65.4/71.1 [85.5/88.7]
[
[
67.3/66.9 [88.7/89.9]

49.1/48.1 [72.1/67.8
58.4/57.7 [80.2/79.2)

29.2/28.9 [40.2/38.5]
41.1/39.5 [58.8/57.6]

16.4/15.9 [22.8/22.1]
27.0/24.3 [36.6/35.7)

i=180°
(140)

7.9/8.6 [7.1/7.9]
13.6/9.3 [15.0/12.9]

17.1/13.6 [89.3/89.3]
5.7/6.4 [81.4/82.1]

]
]
]
]
51.6/56.0 [71.7/76.1]
]
]
]
]

13.6/13.6 [76.4/73.6
5.0/5.7 [74.3/72.1]

10.0/10.0 [43.6/39.3]
5.0/5.0 [58.6/55.7]

7.1/5.7 [20.7/20.7]
2.9/2.9 (34.3/31.4]

CpaBHUTEIBHDI aHAIN3 I[OKA3aJ, UTO B IEJIOM IO BCeM 6- M 8-MHH TpeKaM MeTO[
Jlammaca jaeT MEHBIIHHA TIPOIEHT OTKA30B, HO 3deMepujia OKa3blBaeTcs 0GoJiee TOUHOH B
ciydae ucroyib3oBanust Meroja 1B/l onHako stu ommgus Madbl. [locie muddepenimaabHOi
KOPPEKIHH OPOUTHI KOJMUECTBO OTKA30B, KaK IPABUJIO, YBEJIUIUBACTCS, TAK KAK K HEYIATHLIM
OTIPEJICJICHUSIM TIPEIBAPUTEIBHBIX OPOUT T0OABJISIOTCS HEYIAUHbIe MOMBITKH UX yiIydiieHns. B
TO K€ BpEMsl 3HAYUTEIBHO ITIOBBIMACTCA TOYHOCTH dpemepuibl. CpaBhuBas CTpoOKU Jjid 6- u
8-MUH TPEKOB, BUAUM, UTO B JOJTOCPOTHON IepCreKTuBe 3heMepu/ia OKa3bIBaeTCs TOCTATOTHO
Ka4eCTBEHHOI J1j1si GOJIBIIEro KOJINYeCTBA OO'bEKTOB B CJIyUae [ATH HAO/IIO/IeHUI B TedeHe 8 MUH.

IIpoanannsupyemM pe3yJabTaThl BLIOOPKH IO JITMHE TOIOIEHTPHIECKON YT HAGJIIOICHIIL.
OurumainbHOI it paboThl METOJIOB ONPEJIEJIeHUs IPe/[BAPUTEIbHONI OPOUTHI OKa3bIBACTCS
ayra or 5 mgo 10°, B 9T0if BbIOOpKe HAMMEHDIee KOJIUIeCTBO OTKa3oB. Oba MeToma JIaioT
IIPUMEPHO OJMHAKOBOE KOJIMYIECTBO yIadHbIX opouT mpu jayre or 2 go 10°. Ha ovens xoporkmx
nyrax okasbiBaerca dddextusnee merosn Jlamiaca, Ha oUeHb JIMHALIX, Haobopor, Metox [IB/I.
[Ipr mammuaun gyrm > 20° mpegBapuTesnbHas OpOMTAa OKAa3LIBACTCA MAJIOTOUHON, HO IIOCIIE
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g depennuanboil Koppekmun Gostee 50 % 06bekToB ¢ 6-MuH TpekoM u 6osee 70 % ¢ 8-mun
Tpekom umeior AD < 10’ B Teuenue 1 9, 9ero Hesb3s cKa3aTh O CIydadx 60jiee KOPOTKOM Jyru
HaOJIIOJICHIH, /11 HUX U3-3& OIMHMOOK OIPE/IEJICHUs SJIEMEHTOB OPOUTHI KauecTBO 3(heMEPHIbI
OBICTPO IIAJIACT.

1 cpeiieopOUTATBHBIX 00BHEKTOB BEPOSATHOCTD OMPEIETICHHs K TOYHOCTD IPEIBAPUTEIHHOM
OpOUTEL BBIIIE, U€M I BBICOKOOPOHTAIBHBIX. Ilpn Gosbmroit mosryocu o 20 Teic. KM Oostee
scbdekrusen merox IIBJI, B ocrampHbIx ciydasx HabIomaeTcss HEGOJBINOE MPEHMYIIECTBO
Merofa Jlamraca, HO OHO HCUE3aET HOCTE YIIYIIICHUS OPONTEL.

Yewm sKcrienTpudHee opbuTa, TeM MeHee HaJeKHO oHa omnpenengercs. [Ipu e < 0.7 syt
pesysbrar JieMoHcTpupyer Metoi [IBJI) jyisi BBICOKOIMIITHYHBIX opouT — Meros Jlamaca.
Kak u pamnee, yrounenune opOUTBI IPAKTHYCCKH YPABHUBACT 06a METOJIA.

B ciayuae skBaTOpuasbHON OPOUTHI HAKJIOH IIPEIBAPUTENLHON OPOUTHI  OIIPEIEeIsIeTCs
JIOBOJIHO TOYHO, HO OCTAJILHBIE YIJIOBBIE JIEMEHTHI UMEIOT OOJIBIINE MOIPENTHOCTH, TaK KaK
JMHAS y370B He omnpenesneHa. [mg takmx obbekToB Mmeros IIBJI paboraer sywuame mertoma
Jlamiaca, KoTopblil oKasbiBaeTca 3hGeKTUBHEE JJis TMOJAPHBIX 00bEKTOB. [IJis IPOMezKy TOUHBIX
3HAYMEHNT HaKJIOHa 00a METOoJa JAIOT IPUMEPHO OJWHAKOBLIE PE3YJLTATHI, HO depe3 1 w1 Gosee
TOYHBIM OKasbiBaeTcst meroq IIBJI. s opbur ¢ ¢ = 180° jyist 060MX METOIOB TOYHOCTH
acbeMepuIbl OvYeHb HU3Kasi, OCOOCHHO TPU 8-MUH TPEKEe, HO 9TOT HEJOCTATOK B 3HAYUTELHO
Mepe HCIpasiisgeTcs AuddepenIaibHoil KoppeKnueil OpouThL.

Taxum 06pazoM, Jyist pacCMOTPEHHOr0 pexknma Habmogennii meton [IB/] wacto okasbiBaeTcst
ToyHee Meroja Jlamsaca, Xors HOC/IEHHUI JlaeT MeHbIe OTKa30B u Oojiee 3hdexTrBeH B
9KCTPEMAJILHBIX YCJIOBUSX, TAKUX KaK KOPOTKas [yra HaOIIOACHUi, BBLICOKOUINNTUIHLIC W
oJisipHble opouThl. Bo Beex citydasix yiydiieHre OpOUTHI 3HAYUTE/BHO IOBBIIAET TOYHOCTH
acemepupl, HO, KaK IMPABUJIO, TOYHOCTL YTOYHEHHON OpOUTHI obecmednBaeT 3beMepuIy
npuemsiemoro Kadecta i 70—80 % o6bekToB TOMBKO B Tedenue 30 MUH, B JajbHeiiem
ke KadecTBo 3demepuipl ObicTpo majaer. [IpeaBapuresbibie opoUTHI 6€3 yTOYHEHUS AT
sdemepny TpuemsieMoro Kadecrsa B Tedenme 30 MuH TOMBKO it ~ 50 % 00bekToB.
3aMeueHo TakzKe, UTO B HEKOTOPBIX CIydagdx, KOrjla i OODbEeKTa He YIAJI0Ch OIPEIeUTh
MIPE/IBAPUTENILHYIO OPOUTY OJNHUM METOJOM, JPYTOil METOM YCIIEIIHO CIPABIISIICI C 3aJadeil.
Clie10BaTeIbHO, COBMECTHOE HUCIOJIB30BAHHE OOOUX METOJIOB MOMKET YMEHDLIIUTL KOJUYIECTBO
OTKa30B B CTATHCTHKE.
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