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YT MAKCUMAJIBHOT' O U3BJIEYEHUSA NTHOOPMALIUN
W3 N30BPAKEHUI ACTPOHOMHUYECKOI'O OBBEKTA

Ipenmer u mean padorsl. MHbopManus, noxydaemas B pe3ysbTate GU3HIECKOT0 SKCIIEPUMEHTa, OOBIYHO OKa3bIBACTCS
YaCTHYHO pa3pylICHHOHW BO3AEHCTBHEM pPa3IMYHBIX HNIYMOBBIX (pakTopoB. IIpuponma 3Tnx (akTopoB 3aBHCUT OT YCIOBHI
SKCIIEpHUMEHTA, OHAKO ITO/XO0]] K IPEOOJICHUIO MX BIMSHUS BO MHOTHX CIIyJasX OKa3bIBaeTCs BechbMa CXOMHBIM. Mccieno-
BaHMs, IPOBOAMMEIE B rpymie o0paboTku n3zodpaxenuit PO HAHY B mocnexHue fecars e, ObUTH HallpaBiIeHbI Ha TOUCK
METO/I0B MaKCHMAJIHOTO W3BJICYEHUS MH(GOPMALUM N3 aCTPOHOMHYECKHX HAOJIIOJEHHH M KOCMHYECKHX SKCIICPHMEHTOB.
HccnenoBanus BENMCh B HECKOJIBKUX HampasieHUsX. [Ipn HaOmoaeHnn ¢ MOBEpXHOCTH 3eMin 3aaaueil OblIo mpeooneHne
aTMoc(epHbIX (a30BBIX HCKAXKEHMIT U CHHTE3 aHTEHHBIX KOH(Urypalui Ui TeECKONOB U HHTEP(HEPOMETPOB B PA3IUYHBIX
y4JacTKax 3JIEKTPOMAarHUTHOTO crekTpa. IIpu kocMuuecknx HaOMIOJEHUAX CTaBHICA BOINPOC 00 ONTHMAIbHOM MHTEpIpeTa-
UM UX Pe3yJIbTaToB, B YACTHOCTH, MOITyYEHHUH penbeda MOBEPXHOCTH IUIAHET M 00padoTke M300paxkeHnit ¢ 3¢ pekroM rpa-
BUTAIIMOHHOTO JINH3UPOBAHUS.

Metoas n MeTogoJorus. O6uiel yepToi pa3pabOTaHHBIX METOMOB SIBISIETCS CTATUCTHYECKUH MTOJIXO[, T. €. IpUMEHe-
HHE MaTeMaTHYeCKON CTaTHCTUKY M TEOPHH ONTHMAJBHBIX CTATHCTHYECKHX pelleHunil. JlanHas paboTa packpbiBaeT Kak 00-
MKE YEePTHI €TO HCHONB30BAHMS, TaK U CIIENU(HKY MOIy94aeMbIX PEIICHHUH B ClTydae KOHKPETHBIX 3a/1a4 00pabOTKH acTPOHO-
MHYECKHX H300paKeHUH.

Pe3yabTathl padoTsl. B pe3ynpTaToM MpoBEIEHHBIX HCCIIENOBaHMI OblIM pa3paboTaHbl CIAECAYIONIHNE METOIbBI: METOJ
HaKOIUIEHHS MONHBIX (a3 Gyphe-KOMIIOHEHT A MOJABIEHHS aTMOC(EPHOTO (a30BOTO MIyMa; METO ONTHMAIbHON OIEHKH
WHTEHCHBHOCTH TOYEYHOT'O MCTOYHHKA IPH HAOIIOJEHHH €ro CKBO3b MPABHTALIOHHOE IT0JIE YAAIEHHOW TaJIaKTUKH; METOX
ydera aJbTUMETpUuYecKod HH(opMarmuu Impu (HOTOKIMHOMETPHUYECKOM OIpelelIeHHn penbeda ITOBEPXHOCTH IUIaHETHI;
a TaKoKe PsJ] METOJIOB CHHTE3a aHTEHHBIX KOH(UTYpaIMii ISl TEJIECKOIIOB U HHTEP(EpOMETPOB.

3akaouenne. CTaTHCTHYECKHH MOAXOA K 00pabOoTKe SKCIIEPUMEHTAIBHBIX JAHHBIX ITO3BOJIMII MCIIOIb30BaTh HH(pOpMa-
IIHIO, COMIEPKAIYIOCS B CEPUH M300paKeHNH aCTPOHOMUYECKOTO 00BEKTa, ISl PEKOHCTPYKIMN €INHCTBEHHOTO, OoJiee Tou-
HOTO ero m3o00pakeHus. braronmapsi eMy craio BO3MOXHBIM ONTHMAIBHBIM 00pa3oM OOBEIMHUTH WHPOPMALHIO, COAEPIKa-
IIyIocsl B N300paKEHUSAX IOBEPXHOCTH U AIbTUMETPHUYECKUX AAHHBIX, IUISI TTOMYYeHHS penbeda MOBEpXHOCTH C BBHICOKHM
pa3pelieHreM U MPHUBA3KOH K peaTbHBIM 3HAYEHHUSAM BBICOTHIL [Ipn paboTe ¢ rpaBUTAMOHHBIMHA MUPA’KaMHU CTAJIO BO3MOX-
HBIM OTJIeJICHUE HaOJI0JaeéMOro MCTOYHUKA OT (hoHa. Pe3ynbraTel JEMOHCTPHUPYIOT, YTO GACCOBCKUI CTATUCTUYECKUH IO~
XOJ1 SIBJISIETCS MOIIIHBIM HHCTPYMEHTOM B pyKax uccienoBatens. M. 5. bubmumorp.: 65 Ha3s.

KiroueBble c10Ba: CTaTUCTUYECKUH MOIXOM, ACTPOHOMHYECKUE H300paXKEeHUs, HaKoIieHne (a3, pesbed MOBEpXHOCTH,
(OTOKIIMHOMETPHSI, AaHTEHHBIE PELICTKH.

B nHm, xorma HaydyHas OOIIECTBEHHOCTD
HaIell CcTpaHbl OTMEYaeT CTOJCTHHUH oOwmIei
aKkaJeMuH HayK, yMECTHO BCIIOMHHUTH 00 OCHOB-
HBIX HAYYHBIX pe3yJbTarax, IONyYeHHBIX 3a
nocneanee necsaTwieTne. JlaHHas cTaTtha mo-
CBAIIICHA pe3yJIbTaTaM HCCIECAOBAaHUM, BBIIOI-
HEHHBIX TPYNIOH 00padOTKH M300pakeHUH OT-
JleJla KBAaHTOBOM SJIEKTPOHUKHM M HEJIUHEHOM
orrruku TIP3 HAHY B nieprion ¢ 2008 o 2018 .
OTOT OTAEN COCTOMT M3 JIBYX NOApa3AelieHUH,
OJTHO M3 KOTOPBIX 3aHUMAETCS KBAHTOBOW DIICKT-
POHUKOW ¥ ee MPUIOKEHHUIMH, a BTOpOe — 3aj1a-
YaMH MaKCHUMAaJIbHOTO W3BJIEUYECHUsI MH(pOPMAIN
U3 aCTPOHOMHYECKUX HAOMIONEHHH M KOCMHYe-
CKHMX OKCIICPHMEHTOB, a TaK)Ke HEKOTOPHIMU BO-
MPOCaMH, CBSI3aHHBIMH C aKTyalbHBIM B HaIlle

BpeMsi OCBOCHHEM TepareplieBoro Juara3oHa
OJICKTPOMAarHuTHBIX BOJIH.

CoBpeMeHHBIE CPEICTBa ACTPOHOMUYECKUX
HaOJIIOEHUH C IOBEPXHOCTH 3eMiM TpeOyroT
OOJIBIIINX MaTC€pUualibHbIX 3aTpaT — Ha TCJICCKO-
1Bl ONTHYECKOTO, HH(PPAKPACHOTO U paJnoaHa-
na3oHa, HWHTEp(GepoMeTpsl CO CBEpXOOIBIION
6a3oif 1 T. 1. To ke OTHOCHTCA U K KOCMHYe-
CKUM 3KCIIEpUMEHTaM. DTO JaeT OCHOBAHHS JKe-
nmaTh, 4TOOB wWH(pOpMamus 00 wccaexyeMoM
00BeKTe, coaepiKallascs B pe3yiabTaTax TaKHX
HaOJIIOEHNH M HKCIIEPUMEHTOB, ObLIa HCIIOJb-
30BaHa C MaKCHMAaJIbHOW CTENEHBIO IOJHOTHI.
OTO MPUBOAMT K MaTeMaTHYECKUM 3a/1adaM,
HCJICTKUM YK€ Ha JOTale MUX T[MOCTAaHOBKU,
1 4acTO — B PEIICHUH.
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Cpenn MHOTOYHMCIEHHBIX HCCIEIOBaTeleH
OJIDKHETO U JAITBHETO KOCMOCa HEPEAKO OBITYET
TaKOM TOIXOJ K 3amadaM oO0pabOTKH pe3ynbTa-
TOB DKCIIEPUMEHTA: BHIPa0ATHIBACTCSI HEKHH M-
NUPUYECKUI alrOPUTM M 3aT€M HCIBITHIBAETCS
Ha MPaKTHKE C UCIOJIb30BaHUEM CYyOBEKTHBHOM
OIIEHKH IIOJIy4aeéMBIX pe3yJNbTaTOB WIH Ke
CpaBHEHHS WX C pe3yJbTaTaMyd MPHUMEHEHUS
JIPYTHX alTOPUTMOB. 3a9acTyl0 MOJOOHBIE MO/~
XOBl MOTYT OBITH JIMILIEHBI CTPOrOrO TEOPETHU-
4eCKOro O0OOCHOBAaHMS U MPHUBOIAT K IOJIOKH-
TEJIbHBIM Pe3yJibTaTaM JIMIIb B BeChbMa OTpaHu-
4YeHHOM Kpyre 3amad. Ham mpencraBisercs
MPEIMOYTHTENFHBIM JPYTOH MOAX0/, KOra Mc-
XOJTHAs 33j7jada CHadaia IMoJydaeT CTPOTYI0 Ma-
TEMaTU4eCKyI0 (OPMYITHUPOBKY, a 3aTeM YXKe
pelmiaeTcss MareMaTW4eckd KOPPEKTHO, XOTs,
BO3MOXXHO, M TPUOIIDKEHHO. DTOT PE3yJbTar
3aTeM MOJKET OBITh ITOJIOKEH B OCHOBY alro-
PUTMOB 00paOOTKH TaHHBIX.

UccnenoBanusi, onuicaHHble B 3TOH CTatke,
OCHOBaHBl Ha CTAaTUCTUYECKOM MOAXOJE, T. €.
paccMOTpeHne MPOU3BOIUIOCH C TO3UITUH TEO-
pUM ONTHUMAIBHBIX CTATUCTHYECKHUX PpEIICHUN
[1-8]. HeusBecTHbIC BeTMUYMHBI WK QYHKIUH, a
TaKXke Melamume (GakTopbl paccMaTpUBalOTCs
TP 3TOM KaK CITydaifHbIE SJIEMEHTHI COOTBETCT-
BYIOIIUX BEPOSITHOCTHBIX TPOCTpaHCTB [9],
a 3ajaya OMpEACNCHNUs HEM3BECTHBIX CTABUTCA
Kak 3ajJada ONTHUMAJIbHOM CTaTUCTUYECKOU
OIIEHKH 3TOTO DJIEMEHTA IIPH 33JJaHHBIX Pe3yIb-
Tatax JKcrepuMmeHTa. Kpurepuil onTumansb-
HOCTH MOXKET OBITh pa3HbIM. B Hammx uccnemo-
BaHMSIX MBI OOBIYHO CTaBHM 3aJady HalTH dJe-
MEHT, UMEIOIINK HanOOIBIIYIO allOCTEPUOPHYIO
BEPOATHOCTh (WM IUIOTHOCTH BEPOSTHOCTH)
NpU YCIIOBHU 3aJaHHBIX PE3yJIbTATOB JKCIECPH-
MeHTa. MHOT/Ia B TaKkuX Clydasx CTaBsT 3ajady
HalTH OIEHKY, KOTOpas obOecreynBaeT MUHU-
MyM afoCTEPHOPHON AHUCIIEPCHH MOTPEUTHOCTH
ompeneneHust dnMeMenTa. Kak Obuto TokazaHo
eme ['ayccom, mpu HOpPManbHOM pacrpesene-
HUU TIOTPENTHOCTEH SKCIIEPIMEHTA TH JIBa KPH-
TepHsi SKBUBAJICHTHBI IPYT IPYTY.

B mocnepnee BpeMsi HamM MccleIOBaHUS
ObUIM  COCpPEOTOYEHBI Ha JABYX OCHOBHBIX
HaIPaBICHMUIX:

1) npeojoneHHe MEIIAIOIIEro BIUSHHS 3EM-
HOW aTMoc(epbl Ipu HAOIIOJICHUU aCTPOHOMHU-
YECKUX W UCKYCCTBEHHBIX KOCMHUYECKUX OOBEK-
TOB C MTOBEPXHOCTH 3EMIIH;

38

2) ompeneneHue penbeda ydacTka TMOBEPX-
HOCTH IIAaHETHI 110 €r0 ONTUYECKUM HIIN PaIHo-
n3o0paxxkeHusM (1. 2.5).

Kpome Toro, Benuchr TeopeTnueckue Hccie-
JIOBaHUs, CBSI3aHHBIE C OCBOCHHMEM Tepareplie-
BOT'0 IMaNa30Ha, OAHAKO OHH BBIXOIAT 338 PAMKH
TEMaTUKU JaHHOW cTaTbH. Pe3ynbTaThl ke, Mo-
Jy4eHHbIE 110 MEPBBIM JIByM HampaBieHHUAM pa-
00T, KpaTKO M3JI0’KEHBI HIDKE.

2. Bunenune ckBO3b TYpPOYJEHTHYI0 aTMO-
chepy. MneanbHO M3rOTOBIEHHBIM TEJIECKOI C
JIMAMETPOM anepTypbl d TO3BOJISIET MONTYYHUTh
yriioBoe paspermenue mopsinka A/d  panguaHn,
rae A — JA7MHA BOJHBI, HA KOTOPOW MPOH3BO-
IATCS HAOMIoAeHNe. DTO ANPPAKITHOHHBINA TIpe-
JeNl pa3peleHns, He MPeoJOTMMbIN TPUHIUITN-
aIBHO I JAHHOTO HAOIIOAATENFHOTO HHCTPY-
MeHTa. Hanpumep, teneckon nuamerpom 2 M B
oTcyTcTBHE atMochepsl Mor OBl JaTh B BHIIHU-
Mol obmactu cnekrpa paspemenue B 0,05". Ox-
HAaKO MpPaKTUYECKU IIpU HAOIIOAEHUH CKBO3b
aTMocepy pEIKO JIOCTUTaeTcs paspelieHue
ayume 1". DToO NpoMCXOAWT M3-3a CIy4YalHBIX
HEOJHOPOIHOCTEH IOKa3zaTelNsl MPeIoMIICHHS
BO3/IyXa, BBI3BAHHBIX HEOJHOPOJHOCTSIMH TEM-
nepaTypbl, KOTOpHIE, B CBOIO OuYe€peab, BO3HU-
KaloT M3-32 MepeMelInBaHusi Ooyiee TerIbIX
BOCXOJISIIIUX KOHBEKTHUBHBIX IOTOKOB ¢ OoJee
XOJIOZHBIM OKPYXKArOIIUM BO3ayXoM. Pacmpo-
CTpaHEHUE BOJHBI B Cpelle CO CIyYailHBIMU He-
OJTHOPOJHOCTSIMU ~ TIOKa3aTellsi  MPeIOMIICHHS
NPUBOJUT K UCKaKeHHIO (ha30Boro GppoHTa U, B
KOHEYHOM CHYETE, K PE3KOMY YBEJIWYECHUIO IIH-
PHHBI 1pa, ¢ KOTOPBIM CBOpavYMBaeTCs M300pa-
JKEHHE Ha0JII0JaeMoro 00beKTa.

Takum 00pa3oM, BO3HHMKAET 3ajjada Mpeoio-
JeHus 3Toro pyoexa. CyIiecTByeT MHOTO UIEH,
WHOTJIa BECbMa OCTPOYMHBIX, HO PaJUKaIbHOTO
pemieHus 3agaun moka Her. C pa3BUTHEM TeX-
HUKJ BO3HUKJA BO3MOXKHOCTb BBIBOJUTH WUH-
CTpPYMEHTHl HaONIONCHMSA 3a Mpelesbl 3eMHOU
atMocdepsl. B ycioBusix orcyrcTBHsS aTMocde-
PBl MOXHO TOJIYYUTh YIJIOBOE pa3pelleHHe Ha
nudpakionHoM npenene. OqHAKO B yCIOBHIX
HEBECOMOCTH MOKHO CTPOUTH TEJECKOIbl 3Ha-
YUTENBHO OONBIINX pa3MepoB, W ObUIO OBl
0opIION OMMOKONH HE BOCIHOJIB30BATHCS ITOU
BO3MOXHOCTBI0. OJTHAKO YBEIWYECHUE Pa3MEpPOB
TEJIECKOMa JIaXKe B YCIOBUSAX HEBECOMOCTH MpU-
BOJIUT K HEJIOCTAaTKy MEXaHMYECKOH >KECTKOCTH
U BO3BpAaIlaeT Ha TIOBECTKY IHSA HpoOiIeMy
00pBOBI ¢ (ha30BBEIMU UCKAKCHUSIMH.
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2.1. Ilocmanoska 3adayu. Ilycte Habmrona-
eTcsi 00BEKT, 3aBHCHUMOCTE IPpKOCTH | KoTOporo
OT KOOpAHMHAT X,Y B HPEIAMETHOH IUIOCKOCTH
(Ha manoMm ywacTke HeOecHOW cdepsl) BbIpa-
Kaetcs HemsBecTHON (yHKImei |(X,Y). Lemsro
HaOJIIOZICHHUS  SIBJISCTCS  OINpEACICHHE JTOM
¢ynkmu. [y 3TOro ¢ MOMOIIBIO TeJIeCKOomna
(bopMupyeTcs U PerucTpUpyeTcsl B pa3Hble MO-
MEHTHI BpeMeHH M m300pakeHUH 3TOT0 00BEK-
Ta J1(XY), (X, Y),..., In(X,y). Habmonae-
1(x,y)
U3-3a BIMSHUS 3€MHOW atMocdepbl. DTO BIIU-
HHME Ha I-OM 3aperMCTPHUPOBAHHOM H300paxe-
HHUH BBIPAKACTCS CBEPTKOM MCTHHHOTO M300pa-
xenus |(X,y) c atmocdepusM sapom g; (X, Y)
B MOMEHT HOJIy4YEHHS i-T0 H300paKeHUsI

Jixy)=
= [[10¢,y)8 (x= X,y - yyaxdy.

[lockonbky (aykTyauu mHOKa3aTess MpeoM-
JeHusi B atMocdepe HOCAT CIlydalHBIH Xapak-
Tep, CIy4allHBIMU SBIAIOTCS M sapa ¢, U

MBIC I/I306pa)KCHI/I}I OTJIMYAIOTCA OT

D)

u3zo0paxenus J;. [loatoMy cTaBuUTh 00paTHYIO
3aja4y OmpejesieHdss HCTUHHOTO H300payKeHHUs
I(X,y) mo m3BecTHBIM J; B JETCPMUHHUPOBAH-

HOM CMBICJIE HE IIPEICTABISIETCS BO3MOKHBIM.
OcraeTcst paccMaTpuBaTh 3a/1a4y ONTHMAJIbHOM
CTaTUCTUYECKOHN OLEHKH MCTHHHOTO HM300paske-
HUsL | 1O W3BECTHBIM 3aperucTPUPOBAHHBIM
m3obpaxennsiM J; (X, y). DTa mpoueaypa Hasbl-

BaeTCs PEKOHCTPYKIMEH H300pakeHUS 0ObEKTa.

Bompoc o BbIGOpe KpHUTEpHs, IO KOTOPOMY
MPOU3BOANUTCS ONTHUMHU3AIIHS, BBIXOJUT 33 paM-
KH TEOPHH OINTHUMAIILHBIX CTATHCTUYCCKUX pe-
mieHuii. BMecTo 3Toro ona mpejajiaraer cliemy-
IOIYI0 MaTeMaTHYeCKylo (hOpMaTH3aInIo TIpe-
MeTa [6]. BBomuTcs QyHKIUS mMOTEph, 3aBUCH-
mas OT TMOTPEIIHOCTH OIEHKH, T. €. Pa3HOCTH
MEXJy MCTUHHBIM 3HaUYE€HHEM HEU3BECTHOTO U
€ro CTaTUCTUYEeCKOHN oueHkoil. OreHka, MUHU-
MU3HpPYIOLIasi aroCTEPUOPHOE MAaTEMaTHUECKOE
oxuaaHue (YHKIMH HOTEPb, CUMTACTCS OITH-
MaJbHOM.

Bribop ¢yHKUMM TOTEph AMKTYETCS COO0O-
paKEHUSIMHU TPAKTUYECKOro Xapakrtepa. Yarie
BCETO B KayecTBE (YHKIMH MOTEPh BBIOMPAIOT
aroCTEPHOPHYIO JTUCIIEPCHUIO TIOTPEITHOCTH, a B
KaueCTBE KPUTEPHS ONTHMAIbHOCTH — MAaKCH-
MyM aroCTEpPHOPHON TUIOTHOCTH BEPOSTHOCTH.
Kaxk BmepBeie ObuT0 TIOKa3aHO 'ayccom, B ciy-

yae HOPMAIILHOTO PAaCIpe/eNIeH!s] MO PemrHoC-
Tell SKCIIepUMEHTa OLIEHKH 110 3TUM JIBYM KpH-
TepusiM cosmagaroT. [Ipocroe apupmernyeckoe
YCpeIHEeHHE Pe3yNbTaTOB MOCIEeI0BATEILHOCTH
OJIMHAKOBBIX U3MEPEHUH B Cllydyae HOPMaJIbHOTO
pacnpezeneHusl MOTpelHoCcTell U MeTox Hau-
MEHBIINX KBaapatoB [aycca sBISIOTCS Tpoc-
TEUIIMMU YaCTHBIMU CJIEACTBUSIMH U3 3TOU TEO-
puH. OTa MPUHIUIHAIBHO MpocTas o0Imas Kap-
THHA 00OpaYMBAETCS HA TPAKTHKE AIEKO He
MPOCTBIMA MaTeMaTUYECKHUMHU 3aJa4aM{, MHO-
THE U3 KOTOPBIX ellle JKIyT CBOETO PEeIeHUs.

2.2. HUcxoouvie npeononosicenus. Tonwuna
ammocghepvl. Cmamucmuxa HeoOHOPOOHOCMEIL.
Bo3spelicTBue ciiydailHbIX HEOAHOPOLHOCTEN Ha
TUIOCKYIO BOJIHY BBIP@)XKA€TCS B HCKAKEHUH €€
aMIUATyIbl 1 (a3bl. Bo3MylieHne aMIuIiTyabl
MPOUCXOANT B pe3yibTare (POKYCUPOBKH U pac-
(OKYCHPOBKH CBETa Ha HEOJIHOPOAHOCTSX. JTOT
a¢dexT He ycreBaeT MPOSIBUTHCA, €CIM HEOAHO-
POJTHOCTh PACIOJIOXKeHa JOCTATOYHO OJIM3KO K
anepType TeJecKona.

YroOBl ympoCTUTh 3alady, Mbl CUUTAEM at-
Mochepy OECKOHEYHO TOHKOW W PaCIOIOKEH-
HOM B HEMOCPEACTBCHHOW OJM30CTH OT Tele-
ckoma. B 3TOM cilyyae MOXXHO paccMaTpUBAaTh
TOJIBKO BO3MYyIIEeHHE (ha3bl BOJIHBI, a BO3MYIIIE-
HUEM aMIUIATYIbl MOXHO IpeHeOpeus. Taxas
uaeanu3alys OIpaBJaHa TeM, YTO OonbLias
4acTb HEOJHOPOJHOCTEH COCPENOTOYEHa B
HIDKHEM clioe aTMocdepbl, B OCOOCHHOCTH B
HOYHOE BPEMsi, KOTAa OOBIYHO U MPOU3BOISATCS
ACTPOHOMUYECKUE HAONIOJCHUS B BUIUMOHN 00-
JIACTH CIIEKTpa.

[Mpu paccMOTpeHHH 3aBHCUMOCTH (Ha30BBIX
WCK)KEHUH OT KOOpAWHAT B amepTypHOH IIOC-
KOCTH TPHHATO CUUTAThH, YTO OHU IPEIICTABIIS-
0T CO00M KOJMOTOPOBCKUU CIIyJallHBIA IIPO-
necc [10], KOoTOpBIl XapakTepusyercs €IUHCT-
BEHHBIM IapaMeTpoM — mapamerpom Dpuna.
OTO MpeAnoyiokeHne OCHOBAHO Ha MpeCTaBIie-
HUU 00 aTMocdepe Kak 0 cpefie, B KOTOpOoil nMe-
€T MeCTO CTaluoHapHas TypOyiaeHTHOCTH [11].
Mpbl ke paccMOTpHM BO3MOXKHOCTH OTIMCAHHS
(ha30BBIX MCKaXEHUH C MOMOIINBIO CTaIllHOHAp-
HOTO TayccoBa Tporecca. [nmaBHOEe oTiIHUYHe
MEXIy STHMH TpPOIleCCaMd HUMEET MECTO IPH
MaJIBIX ¥ OOJBIIUX PACCTOSHHUAX MEXKIY OTCue-
tamMu. Ho Ha ManbIX pacCTOSHUSAX TEIUIOBas pe-
JaKcaIys HOYHOTO BO3/IyXa CTHUPAET CIIeNu(UKy
KOJIMOTOPOBCKOTO TIpoliecca, Tak YTO 3TOT Mac-
mTad pacCTOSHUN CTAHOBUTCS HMXKE HIDKHETO
Macmtaba typOoyneHTHocTr [11]. Bompmme xe
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PacCTOSIHUSL HE aKTYaJbHBI BBHJY KOHEYHOCTH
pa3MepoB anepTypsl Teneckomna. [loaTomy B 00-
JAaCTH TPOCTPAHCTBEHHBIX YacTOT, IepeaaBae-
MOW TEIIECKONIOM, TPYJHO OTJIMYUTH KOJIMOTO-
POBCKHIT arMocdepHbIli (a30BBIH IIIyM OT CTa-
[IUOHAPHOT'O TayCCOBA.

2.3. Haxonnenue mooynei u ¢az @ypve-
xomnonenm. Merton JlabGetipu [12] mo3Boisier
MyTeM HAKOIUJICHHUS TIOJYYUTh U3 IOCJIEeI0Ba-
TENBHOCTH M300pakeHUll 00beKTa ciaabo HckKa-
KEHHBIH ~ aTMoc(epoll  NPOCTPaHCTBEHHBIN
criekTp o0bekTa (KBaapaT Moayis Gypbe-o0pasza
dynkun (X, Y)). 3 Hero obpatHbIM mpeodpa-

3oBaHneM @Dypbe monydyaercss aBTOCBEpPTKa
n300pakeHuss 00BEKTa. DTO OTKpPHIBaCT BO3-
MOJXHOCTh H3MEPSTHh IUAMETPHI 3BE3[, BBISIB-
JSITH HANMWYKE JieTaneld Ha TUCKE 3BE3bl, HCCIle-
JOBaTh KpaTHbBIE 3Be3Abl U T. 4. OAHAKO PEKOH-
CTPYHpPOBaTh M300pakeHUE 0 KBaApPaTy MOMY-
7 ero ¢ypbe-o0pasza B o0IIeM cilyyae HeJb3s,
noTtoMy 4TO (a3bl Pypbe-KOMIOHEHT OCTAIOTCS
IIpr¥ 3TOM HEU3BECTHBIMU. Bricka3bpBanmch mnpea-
MOJIO’KEHHUS O BO3MOXKHOH CBSI3U MoayJeh u das
(ypbe-KOMIIOHEHT, MO3BOJISIIOIICH PEKOHCTPYH-
poOBaTh M300paKEHUE C HCIOJNB30BAaHHEM W3-
BECTHBIX MOJYJIeW WM anmpuopHON WH(OpMAIH
[13, 14]. Oguako Gojee MO3AHUE HUCCIEIOBAHMS
MOKa3aJIy, YTO TaKas Mpoleaypa MoJie3Ha JIUIIh
B OTpaHUYEHHOM KpyTe 3ama4 [15].

Wnes Hakoruienus ¢a3 mytem ux apudmeru-
YECKOT0 YCPEIHEHUsS IO TOCIeI0BaTeILHOCTH
3apETUCTPUPOBAHHBIX M300pPAKCHUN BIIEPBBIC
6buta Bhickazana JI. I'. Comuneim B 1977 1. [16].
Ota waes 3aciayXHBaeT BHUMaHU, TaK KakK B
coduetanun ¢ MeroaoMm JlabGelipu cocraBisia
MpUOIMKEHUE K JaBHO HCKOMOHW TIpOIEaype
ONTAMATBHOTO HAKOIUIEHHUS CHWTHANA IO CEpUH
MTHOBEHHBIX U300pakeHuil. OIHAKO OCYyIIecT-
BUTH €€ Ha TPaKTHKE HE MPEeICTaBIsUIOCh BO3-
MOKHBIM W3-32 HH3KOW MPOU3BOAUTEIHLHOCTH
BBIUMCIIUTEIBHON TEeXHUKU. Temepb ke, Korma
AOCTYIIHBIC BBIYUCIUTCIBHBIE MOIIHOCTU BO3-
pociu Ha MOPSAIKH, ee NMPOoBepKa HE COCTaBHIIa
Oompimmx TpyaHocTei. Oxazanock [17], aro me-
TOX OTIMYHO paboTaer, Korma cpemHeKBaapa-
TUYHOE 3Ha4YeHHE (Ha30BOTO HCKAKEHHUS Mo
1Mo cpaBHeHWIO ¢ exwHmIeH. [lo Mepe mpubmu-
JKEHUS K eIMHUIE MeToH paboTaeT Bce XyxKe, a
NpU TIPEBBIIEHAN STUHMIBI TTOCTENICHHO Mepe-
cTaeT paboTats BooOIIE.

Okazajnoch, 9T0 IpodiiemMa KpoeTcsl B TOIIO-
JIOTHH TPOCTPAHCTB, B KOTOPBHIX HPUHUMAIOT
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3HaueHus (pasa Qypbe-KOMIIOHEHTHl M €€ HCKa-
xeHune atMocdepoid. Mckaxxenue ¢asbl — Bemect-
BEHHAsl BEJIMYMHA, IPUHUMAIOIIAs 3HAUYCHUS Ha
BCEH BemecTBEHHOW ocu. B TO xe Bpems (daza
(bypbe-KOMIIOHEHTHl (€€ TJaBHOE 3Ha4YCHHUE)
pacrnojiaraeTcsi Ha OKPYXHOCTH, TJIe YUCIia, pa3-
JMYAromyecs: Ha 277, SBISIOTCS 3KBUBAJCHTHBI-
mu. CrrydaifHble BETMYUHBI U3 9THX TPOCTPAHCTB
00namaT pa3HBIMHA CBOWCTBaMH. B 9acTHOCTH,
cyMMa OECKOHEYHOTO MHOXKECTBA HE3aBHCHUMBIX
CITy4allHBIX BEJIMYWH, COIJACHO IIEHTPaJIbHOMU
NpeJeIbHON TeopeMe, JTaeT Ha MpsIMOMl HOp-
MaJbHOE pacrpesielicHHe, a Ha OKPYXHOCTH —
paBHOMEpHOE.

C yuetoMm mociieHero 00CTOATENhCTBA OBLI
pa3paboTaH HOBBIH METOJ, Ha3BaHHBIN HAKOII-
neHueM nonueix ¢as [17, 18]. Cyth ero cocrour
B TOM, YTO NPU HAKOIUICHWH HAJ0 YIHUTHIBATH
MHOTOJIUCTHBIA Xxapaktep (a3bl Kak (QYHKIHH
BEIICCTBEHHOW MW MHHUMOH wacteil ¢ypnbe-
KOMIIOHEHTHI. [103TOMYy yCpemHsTh CliefyeT He
JIOCTYTIHBIE K OMPE/CIICHUIO TJIABHBIC 3HAYCHUS
(a3, a HewsBecTHbIC MONHBIE (a3bl, KOTOpPHIC
MOTYT HaXOAWTbCA Ha pa3HBIX IJUCTaxX I3TOH
¢dynakun. [ns aToro Hago ciaenuTh 3a U3MEHe-
HUeM (a3bl U YYUTHIBATH €€ MEPEXO0JIbI C OJTHOTO
nucta Ha apyroii [18]. Tlpumep pe3yabTaroB
TaKOro JSKCIIEPUMCHTA B CPABHCHUU C PEKOH-
CTPYKITMEH N300paKeHUs BUHEPOBCKUM (DHITh-
TPOM W HWCTIOJIB30BAHHEM TMPSMOTO yCPETHEHUS
(a3 moka3zan Ha puc. 1.

2.4. llpunyunuanvroe oepanuuenue. Hakorm-
JICHHUE TIOJIHBIX (ha3 BBITJISIIUT BIOJHE KOPPEKT-
HBIM C MAaTEMaTHYECKOW TOYKH 3peHusi. TeM He
MeHee, TP CPETHEKBAIPATHIHOM HCKaKEHUHU
¢da3el 27 TpU UCTONB30BAHUU KIACCUYECKOTO
TEJeCcKolla MeToN mepectaeT pabortare [19].
IIpuunna kpoetcs B ciaeayroieM [20].

Ilycts h — cpeaHekBagpaTHUHOE CMEIICHHUE
BOJIHOBOTO (poHTa IOJ BIMSHUEM (Pa30BBIX
UCKaXeHUid, | — paanyc xoppensaimu moust ¢aso-
BbIX HCKakeHUW. Torma XapakTepHbId HAKIOH
(bpoHTa HCKa)X€HHOH BOJHBEI coctaBur h/l.
Ecin MbIcnieHHO pa30uTh anepTypy Ha dJIeMeH-
ThI pasmepom |, To okaxercsi, 4To pasmep u-
(hpakIIMOHHOTO TIATHA, C(HOPMHUPOBAHHOTO Ta-
KUM 37eMeHToM, paBeH A/l. Jlns unTepdepen-
IIUU MEX]Ty CBETOBBIMU MTOTOKAMHU HEOOXOIMMO,
YTOOBI MTOTOKU TMEPEKPHIBAIU APYT Apyra, T. €.
YTOOBI CMEIICHWE NSATHA HE NPEBBHINAJIO0 €ro
pasmepoB (h/1 <A/, umu h< A).
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M)

Puc. 1. M306paxeHns, BOCCTAaHOBJICHHbIE BHHEPOBCKUM (DMIIBTPOM (a — €), MpSIMBIM ycpenHeHneM (a3 ()k — 1) U ycpenHe-
HHUEM (a3 ¢ IPUMEHEHNEM OTCIEXUBAHUS (K — JI) IIPU CPEAHEKBAAPATHIHOM OTKJIOHEHHH (a3oBEIX nckaxenwuit 0,8 (a, x),
1,0 (6, 3), 1,8 (8, ), 2,4 (1, x), 7 (1, 1) u 27 (e, M); OTHOILICHHE AXAMETPa aePTYpPhl K XapaKTepPHOMY pa3Mepy aTMOC(EpHBIX

HEOJIHOPOTHOCTEH mopsiaka 1,5

Takum 00pa3oM, CyLIECTBOBAHHE TI'PAHHIIBI
IPUMEHUMOCTH METOJA NP CPeAHEKBaJpaTH-
HOM HCKaXeHHU (Pa3oBoro QpoHra 27 SBISET-
Ci HE HEJOCTaTKOM METOJa HAaKOIUIEHHud, a
MPUHLUIIHAIBHEIM OTPAaHUYEHHEM IpU TpaJu-
IIMIOHHOM c1ioco0e (OpMUPOBAHHS aCTPOHOMH-
yeckoro u3obpakenus [19, 20].

2.5. Heobxooumocmsb H06020 cnocoba ¢hop-
MUPOBAHUSL  ACMPOHOMUYECKUX U300PAdHCEHULL.
B Hacrosimee BpeMs B pasHBIX JuUana3oHax
NPUMEHSIOTCSl aJIbTepHATUBHBIE CIIOCOOBI (op-
MHUpOBaHUS n300paxkeHud. JlocTaToOYHO B 3TOM
OTHOLUEHUU CPABHUTH I€KAMETPOBBIM, BUIUMBII
U JaJbHUW PEHTIeHOBCKUM Juana3oHbl. B Bu-
OUMOHM 00JIaCTH OCHOBHBIM ceiuac SIBJISETCS
€IMHCTBEHHBIH CIOCO0 — ¢ TMOMOIIBI0 (HOKYCH-
PYIOILEro 3JeMeHTa, 3epKaJla WIH JIUH3bI.

3epKago HOBOIO HHCTPYMEHTa IO CBOEMY
pasMepy IOJKHO OBITh CPaBHHUMO C PaHycoM
Koppemsimun atMocepsl, T. €. UMeTh HeOOoIb-
mue pasmepsl. [lostomy oHo Oyner cobupartb
MaJI0 CBE€Ta M UMETb OTrpaHUYEHHS MpU HaOIro-
JICHUM CJIa0bIX 00BEKTOB. UTOOBI YBEIUYUTH
COOMpaeMbIii CBETOBOW TMOTOK, MOTpeOyeTcs
MHOT'O TaKHMX 3€pKal, T. €. HHCTPYMEHT JOJIKEH
OBITh MHOTO3CpKAJILHBIM. Peub HIeT He O TOM
MHOT03€pKaJIbHOCTH, KOTOpas MpUCYyIla HEKO-
TOpPBIM OONBLIMM TesecKonaM. B HHUX 3epkana
00pa3yoT B COBOKYITHOCTH €IUHBIH OOBHEKTHB,
KOTOPBIA C TOYKH 3peHUs] (a30BBIX UCKAKECHUH
MaJI0 OTIMYAETCS OT CIUIOUIHOTO. Peub muer o
TaKOM B3aUMOJCHUCTBUM MEXAY 3JIEMEHTaMH,
MIpU KOTOPOM MOsBIsieTcS HOBoe KauecTBo. Co-
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3JaHHE TaKOro WHCTPYMEHTa JOJDKHO IPOXO-
JUTb ¢ ydeTroM TeopeMbl BaH llutrepra-ILiep-
HUKe: n300paxeHne oO0beKTa ABIseTcs (Qyphe-
00pa3oM (yHKIIMH KOT'€PESHTHOCTH BOJIHBI, TIPH-
xozsmeit ot o0bekTa. [TosToMy cnemyer uckaTh
WHOW cIrmoco0 m3MepeHus: (GYHKIUH KOTepeHT-
HOCTH, OTJIMYHBIM OT TPaIUIMOHHOIO (KOCBEH-
HOT'0) croco0a ¢ TOMOIIBI0 KITaCCHYECKOTO Te-
JIecKoIa.

Kirou k Takomy crocoOy mpenocTaBisieT UH-
tepepomerp @Puzo—MaiikenbcoHa (0H Xe —
3Be3/IHBIA HHTEpdepomerp Maiikenscona) [21, 22].
OH To3BOJIsIeT M3MEPATh (YHKIMIO KOTEPEHT-
HOCTH B OKHE MIPOCTPAHCTBEHHBIX YaCTOT, OIpe-
JeNsieMoM JraMeTpoM ero cybameptyp. Cocra-
BUB HOBBI HHCTPYMEHT U3 1OCTATOYHOI'O YHCIA
TaKuX MHTEP(EPOMETPOB, MOXKHO INOKPHITH IIe-
penaBaeMbBIMM UM YacTOTHBIMH OKHaMH HE0O0-
XOJUMYI0 00JIaCTh NPOCTPAHCTBEHHBIX YaCTOT.
OpHako Takoe pelICHHE SBISIETCS BechbMa He-
OKOHOMHBIM. Tak, Hampumep, 4TOOBl TMOKPHITH
BCIO 00JIaCTb YacTOT, MEpeAaBaeMbIX ABYXMET-
POBBIM TEJIECKOIIOM, C TOMOINLI0 WHTEpdepo-
METPOB C AuaMeTpoM cybamneptypsl 20 cM, 1o-
TpeboBasiock Obl 100 mHTEphEpOMETPOB, T. €.
200 aBaAIATHCAHTUMETPOBBIX 3€pPKall.

Hosas uaes 6si1a npemoxkena B 1987 . mo-
yTH OJHOBpeMeHHO B [23] u B [24]. Ona cocto-
uT B 0000meHnn uaen PU30 U MOCTPOCHUH
MHOTOJIy4eBOr0 MHTEp(hEepoMeTpa, coaepiKailie-
ro m cybamneprtyp, B KOTOPOM BC€ M CBETOBBIX
MIOTOKOB HMHTEp(hEepUpyoT B (okanbHON mioc-
KOCTH OJIHOBpEMEHHO. B TakoM mHTEepdepomeT-
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pe KaXIbIii CBETOBOW TOTOK HHTEP(EPUPYET C
KaXIIbIM, ¥ OTKpBIBaETCS BO3MOXHOCTH C IIO-
MOIIBI0 M cybaneptyp mnepemats m(m-—1)/2
YaCTOTHBIX OKOH, KOTOPBIMU HE COCTaBHUT TPYJa
MOKPBITh TPeOyeMyro 00JIACTh MPOCTPAHCTBEH-
HBIX YacToT. JIJIS 3TOro HEmIoXo OBLIO OBl
UMETh 0€3bI30BITOYHYIO0 KOH(DUTYpAIHIO — HJIes,
npeyiokeHHas B [25] u passutas B [26]. OnHa-
KO, Kak Ob110 nokasano JI. E. Komunopuuem [27],
0e3b130bITOYHAsT KOHDUTYpALHsT HE MOXKET MOJI-
HOCTBIO TIOKPBITh YaCTOTHYIO 00JIacTh, mepenia-
BaeMYIO TEIIECKOIIOM TOTO e pa3Mepa. [1oato-
My anepTypa uHTepdepoMeTpa, MOTHOCTHIO TI0-
KphIBaroIIas TpeOyeMyr Y4acTOTHYH 00JIacTh, C
Hen30e)KHOCTHIO Oy/ieT U30BITOYHOH, T. €. OJTHO
U TO K€ YaCTOTHOE OKHO OyZeT mepenaBaThCs
MHOTOKPATHO pasHbIMH MapaMu CcyoOanepryp,
pe3ynbTaThl OyayT CYMMHPOBATHCS, U BO3HHUK-
HET mpoOiieMa pa3leieHHus OKOH uHTepdepo-
rpamMbl. JTa npobiema B [23] u [24] pemaercs
MyTeM  TEPUCKOMUYECKOro  MpeoOpa3oBaHus
aneptypsbl. [Ipn 3TOM YacToTHOE OKHO, Tepena-
BaeMoe Tapoi cyOamepTyp, cMelaeTcst B 4yac-
TOTHOW TUIOCKOCTH TakK, 4YTOObI OHO HE Iepe-
KPBIBAJIOCH C IPYTUMH YaCTOTHBIMU OKHAMU.

. R

’ F

V4 3zl2

2.6. Ananuz u npogepra memooa ¢ HOMOWbIO
KOMNbIOmepHo2o modeauposanus. Takum oOpa-
30M, MBI TIPUILIA K HOBOMY METORy (pOpPMHPO-
BaHUS W300paXKeHUs, OCHOBAaHHOMY Ha TpHMe-
HEHHU CXEMbI MHOTOJIY4€BOTO UHTEphepomeTpa
[28]. Otnuumne maHHOrO METOAA OT MPEITIOKEH-
HOTO paHee COCTOUT B TOM, YTO JKECTKas CBSI3b
MEXIy HEU3BECTHHIMH (ha3aMu M WX UCKAKECHU-
MU, OTIpenenseMas MepeonpeaesicHHON cucTte-
MOH ypaBHEHHUH, B JAHHOM CJy4yae HE HCIIOJIb-
3yeTcs. BmecTto »TOro mMcmonbp3yercs HakoIuie-
HUE IMIOJIHBIX (a3, KOTOpPOEe, OJHAKO, TeIeph
NPUMEHSETCSl HEe K MOCIeA0BaTeIbHOCTH M300-
pakeHnd, CcGHOPMUPOBAHHBIX TPATUIIMOHHBIM
TEJIECKOTIOM, & K TIOCJIEAO0BaTeIbHOCTH HHTEp-
(deporpamm (puc. 2). Takke BOZMOKHO HCITOJb-
30BaHHE TOJHBIX (a3 COBMECTHO C pEHICHHEM
cucteMbl ypaBHeHuit [28]. Oanako B HacTosiee
BpEMs1 3TO BPsII JI OCYHIECTBUMO MPaKTHYECKH
BBHIY OOJBIION CIOXXHOCTH HEOOXOTUMBIX IS
3TOr0 BBIYKCICHUH.

OnwucaHHbIE BHIIE HIEH U TEOPETUUECKHUE
pe3yJbTaThl OBUIM MPOBEPEHBI HA KOMITBIOTEP-
HOMt Mozenu [28]. beul cMomenmpoBaH HHTEP-
(hepomeTp, BXogHAs amepTypa KOTOPOTO Tpen-

Puc. 2. M300paxeHus, peKOHCTPYHPOBAHHBIE METOJIOM HAKOIUICHUS MOJHBIX (a3 MpH MCHOIB30BaHUH TEJIECKOIIA CO CIUIONI-
HOH arepTypo# (a), MHOTOIIy4eBoro nHTepdepomerpa (6) 1 MHOTOIIy4eBOrO HHTEp(EepoMeTpa ¢ MPUMEHEHHEM aJalTHBHOI
KOppPEeKIMY HakJIOHa (ha30Boro GpoHTa HA cyOanepTypax (B) MpH OTHOIICHUH JHaMeTpa alepTyphl K XapaKTepHOMY pazMepy
HEOJHOPOIHOCTEH paBHOM 3 M Pa3JIMYHbIX 3HAUCHUSX CPEAHEKBAAPATUIHOTO OTKIOHEHUS (ha30BBIX HCKaKEHUH (TIOAITHCAHbI

BHH3Y)
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cTaBsIa coOoi mepuMmeTp kBaapata 4 x4 u
cogepkana 12 cybameptyp. PesymbraTel mon-
TBEPAWIN, YTO TPH HKCIOIh30BaHWH HHTEp(de-
POMETPHUECKON CXeMbl (OPMUPOBAHHS H300-
paKeHWs TpaHHWIa TNPUMEHUMOCTH METoJa
HAKOIUICHUSI TIONMHBIX (a3 JIEHCTBUTEIHHO OTO-
JIBUTAETCS U OIPECISIeTCS TeTePh OTHOIICHUEM
d /I, toe d — muamerp cybamepTypsl.

2.7. Uumepepomemp u adanmusnas onmuxa.
IIpu Gonpmmx HakiIOHaX (ha30BOTO (PPOHTA CBE-
TOBBIE TTOTOKH OT Pa3HBIX cyOamepTyp He OyayT
CKJIQ/IBIBATHCSI, M MKy HUMU HE OyJIeT IIPOUC-
XOJUTh WHTepdepeHIus. Takum o0pazoM, HH-
TepdepoMeTp He OyaeT naBaTh MH(MOPMALIHIO O
(ypbe-KOMIIOHEHTaX M3 AaHHOI'O YacTOTHOTO
OKHa. B 3TOM ciiyyae moMoIb MOXKET OKa3aTb
aJIalITUBHOE OTCIIS)KUBAaHHE HAKIOHA (poHTa
BOJIHBI TIPY TOMOIIU 3€pKajia C YIPaBJISIeMbIM
HAaKIOHOM. OTo OyAeT ajanTHBHAs cHCTEMa
nepBoro mopsinka. Takoe codyeTaHHe MHOTO-
3epKAIBHOTO TEJIECKOIa, alallTHBHON ONTHKHA U
HakoruieHus: a3 ObUTO CMOJEIMPOBAHO M OKa-
3aj10ch BecbMa 3 dextrBHbIM [28].

2.8. Habnrooenue 6 HecKOMbKUX OAUHAX BOTH.
[Ipu oAHOBpEMEHHOM HAONIOJCHUH OOBEKTA B
HECKOJIBKHX JITMHAX BOJIH OTKPBIBAIOTCS HOBBIC
BO3MOKHOCTH MeToja [29]. [TycTs HabmroneHue
BeJieTcs Ha BoyiHax A u 2A4. [Ipu omHOM U TOM
K€ COCTOSTHHH atMocdeps! (a30Boe NCKaAKCHHE
00paTHO MPOMOPIHOHAIIFHO JUTHHE BOJHKL. Ecnm
Ha BOJIHE 24 CcpemHeKBajpaTndHoe (a3oBoe
UCKa)XEHHE PaBHO 77, 3HAYUT, METOJOM HaKOII-
JICHUSI MOJIHBIX (a3 Ha BOJHE 24 MOYKHO IOJIY-
YuTh Xopouliee Hu3oOpaxkeHue. [Ipm >ToM Ha
BOJTHE A Takoi BO3MOXXHOCTH HET. PekoHcTpy-
UpoBaB M300pakeHWE Ha BoiHE 24 | pemias
00paTHyI0 3amady CBEPTKH C H300pakCHHEM B
Ka4yecTBe 5Apa, MOKHO HalTh (IpUOIIKEHHO)
atMocdepHoe smpo (X, Y). INomp3ysice mexa-

HU3MOM, OMHCAHHBIM B 1. 2.3, 1O 3TOMY SAPY
MOJKHO OINpPEACINTh MOPOAMBIICE €ro (ha30Boe
UCKaXCHHME Ha BOJiHE 24, U, YMHOXas €ro Ha 2,
oJy4uTh (ha30BO€ MCKakeHue Ha BosHe A. OT-

crofa Jierko Haiitu siapo ¢, (X, Y) Ha BonmHe A u

BOCCTaHOBHUTH M300pKEHNE BUHEPOBCKUM (DHITHT-
poM. JlaHHYHO BO3MOXKHOCTH €IIE MPEICTOUT
UCCIIC/IOBATH.

2.9. Cucmema MmoOerupo8anusi NOJAYHeHUs.
ACMPOHOMUYECKUX UB0OpAdiceHuti U ux oopa-
O6omku. B ONMHMCaHHBIX BBINIE 3KCICPUMEHTAX
IIUPOKO MPUMEHSIIOCh KOMIBIOTEPHOE MOICITH-

poBanue. IlepBrIii BapuaHT cHUCTEMBI, pa3pado-
TaHHOM HJi1 ATUX LeJledl B OTAele KBAaHTOBOU
JJIEKTPOHWKH W HEIWHEeWHoW ontuku KMPO
HAHY, Obl1 co3maH ¢ HMCIOJL30BAaHHEM CTaH-
napTHbeIX cpencts s3bika Algol 68. Omgnako mo-
JOOHOE MOJIENIMPOBaHNE TpeOyeT OOoJBIIOTo
obbema BerumcneHuit. Tak, s MOJETHMpPOBaAHUS
MOJTY4YEHHUS] OIHOTO HM300paKeHUs, HAYMHAS C
MOMEHTa TEHEpaluu CIIy4ailHOW II0CienoBa-
TEJILHOCTH, HEOOXOJMMO BBHIIOJIHUTH HIECTh
npeoOpazoBanuil Dypbe HaJ KagpaMy B TIOJTHOM
paspemieHur. MoaenupoBaHUe IOCIIEeI0BATEINb-
HOCTH KaJ[pOB C KOppelsueld BO BPEMEHU SIB-
nsiercst eme Oonee 3arparHbiM. [l perneHus
3THX TIpoOIieM OblIa pazpaborana Gomnee apdex-
THBHAas CHCTEMa C MHCIOJIb30BAaHUEM HHU3KO-
ypoBHEBBIX cpeacTs [30].

Tem He MeHee, 3TUM Pa3BUTHE CHUCTEMBI MO-
JENUPOBAHMS ACTPOHOMHYECKUX H300paKeHUI
He 3aKOH4YMJIOCh. Kak HM3BECTHO, COBpEMEHHbIE
rpauuecKue BBIYHUCIUTENN OTIWYHO CIIPaBIIsi-
I0TCSL ¢ OOJNBIIMM HAaOOPOM OIWHAKOBBIX HH-
ctpykiuit [31]. B wacTHOCTH, TOJOXUTEIBHBIX
pe3yAbTaTOB yAaeTcsl TOOUTHCS MpPU pacrapa-
JIeNTMBaHUY BBIYKCIICHUS TipeoOpasoBanust dypee.
[losToMy MHOTHE 3aJadu MOIENHMPOBAHMS CEH-
yac pelaroTcsl C MOMOIIBI0 TpadUIecKux BbI-
YUCIUTENICH, U OBIJI0 Obl OIMIMOKOM HE HCIIOJb-
30BaTh UX B Halllel cUCTEME MOACITUPOBAHHUS.

C nenbio onpeneneHust 3GGEeKTUBHOCTU HC-
MOJIb30BaHUs TpaQUUECKUX BBIYUCIUTENCH MpH
MOJICTUPOBAHNN aCTPOHOMHUYECKHX Halmoe-
HUl OblIIa TIPOBe/IeHa paboTa 0 CPaBHUTENBHOM
OIIEHKE CKOPOCTH pabOThl MpeoOpazoBaHUs
®yphe, pealn30BaHHOTO pPa3INMYHBIMU CIIOCO-
O0amu [32]. PesynpraTel mokaszanu, 4TO MIPH pa-
oore ¢ kaapamu pasperieaneM 1 024 x 1024 u
BBILIIE MWCIIOJIb30BAHHE Ja)K€ CaMBIX IMPOCTHIX
rpaduyeckux BBIYUCIHTENEH OOecrieuynBaeT 3a-
METHBII BBIUTPBIII BO BPEMEHU BBIYHCICHUS MO
CPaBHEHHMIO C IICGHTPAIbHBIM MPOLECCOPOM.
B pesynprate 6puta Hagata paboTa 1Mo nepeHocy
CpeICTB MOJEIMpPOBaHUSI Ha HOBYIO Oa3y. Ha
TEKyIIMH MOMEHT B HCCIICAOBAHHAX HCIONbB3Y-
eTcs Kak cucreMa mozenuposanus Ha CPU [30],
TaK ¥ cucteMa, B3aumoJeictytomias ¢ GPU.

2.10. Uccnedosarnue eenepamopa ncesoocy-
yatinbix yucen. llporpamma MOJEIUPOBAHUS
aTMOC(EPHBIX MCKOKEHWH HCIONB3YET B CBOEH
paboTe reHepaTop ICEBAOCTYYalHBIX YHCEL.
Jns monmydeHusi ageKBaTHBIX PE3yJIbTaTOB MO-
JEeJUPOBAHUS B IIEPBYIO Ouepelb HEOOXOIMMO
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yOeauTsCs B COOTBETCTBHHM TeHeparopa (co-
3manHoro panee B PO HAHY) npenbsaBnseMbiM
TpeboBanusM. IIpoBepke mozaIexanu: paBHO-
MEpPHOCTh paclpelesicHus, OTCYTCTBUE IEPHO-
JUYECKOr0 IOBTOPEHUSI OJAHOIO U TOrO XK€ OT-
pe3Ka Mocie10BaTeIbHOCTH, OTCYTCTBHE KOppe-
JSIIMU C COCEAHUMH M OJNH3KO PacHoIOKEHHBI-
MH YHCIIaMH, PAaBHOMEPHOCTH paclpeesieHHs
OWTOB B YHUCIIE U OTCYTCTBUE KOPPEISIIMA MEX-
Oy COCeqHMMH Ouramu. Pe3ynbTaTel MpOBEpPKH
OKa3aJIMCh YIOBJIETBOPUTEIbHEIMU. OOmmue co-
oOpakeHus, Jiexalie B OCHOBE T'eHEpaTopa, H
pe3yJbTaThl HCIIBITAHMI TpUBeieHbI B [33].

3. Ompenenenne peabeda ydacTka Io-
BEPXHOCTH IJIAHETHI MO €ro MU300paKeHHsIM.
Bbuto Bpems, Korja MmoBepXHOCTh TIAHET MOXK-
HO OBLIO HMCCIENOBaTh TOJBKO IyTEM acTPOHO-
MHUYECKUX HaOmoxeHuil. EauHcTBeHHas BO3-
MOXHOCTh ONpe/ieieHus penbeda MOBEPXHOCTH
IUTAaHETHl MOTrJia ObITh OCHOBaHa TOJNBKO Ha HC-
NOJb30BaHUM ee u3o0paxenuil. TpebGosaics
MaTeMaTHYeCKHid METOJl OTpe/eieHusl penbeda
MOBEPXHOCTH MO ee n300paxkeHusM. Takoi Me-
toa mpeminoxkun BaH [urrened [34] B 1950T.
ITozxe oH ObLT Ha3BaH (POTOKIMHOMETPHUIESCKAM
METOOM. DTOT METOJl OCHOBAaH Ha TOM, YTO SIp-
KOCTb D3JIEMEHTa IIOBEPXHOCTH, OCBEILCHHOU
ConHileM, 3aBUCHT OT OPUEHTALMM 3TOTO 3Je-
MEHTa. DTO OTKpBIBaE€T BO3MOXKHOCTH ONpejie-
JICHUsI HAKJIOHA TTIOBEPXHOCTH B KXKAOH €€ TOUKe.
Tornma nepBoHauanbHas 3afada CBOIUTCA K 3a-
Jade ompeneneHus penbeda MMOBEPXHOCTH
H(x,y) mo ee momo HaxioHoB t(X,y). Ilo-

CKOJIBKY HAaKJIOH — 3TO JIBYMEPHBIH TpaJueHT
BBICOTHI ITOBEPXHOCTH, 3aj][a4ya COCTOUT B pellle-
HUU au(GEepeHITMAIBHOTO YpaBHEHUS TEPBOTO
nopsiaka s H (X, y)

VH(X,y) =t(x,y). 3)

Orta 3aa4a He COCTABISET TPYAHOCTEH U CUHTA-
JIaCch PEIIEHHOM.

C HacTyIUIeHHEM KOCMHYECKOW 3PbI OTKpHI-
J1aCh BO3MOXKHOCTH MPSIMOTO aJIbTUMETPUIECKO-
ro ucciepoBanusa penseda. Ho He cnenyer my-
MaTh, YTO 3Ta BO3MOKHOCTHb oOeciieHuBaeT (o-
TOKHI/IHOMeTpI/I‘IeCKI/Iﬁ METOA.

UT0oOBI MOCTPOUTH KapTy paiioHa, HY>KHO TO-
KPBITh aJIbTUMETPUUECKUMU U3MEPEHHUSMHU BECh
paifon. Ecnu HeoOXoAMMO TOMYYHTHh KapTy C
BBICOKMM pa3pC€li€HUECM, Ouarpamma HalpaBs-
JICHHOCTH aJIbTUMETpa JOJDKHA OBITH JOCTaTOY-
HO y3KOH. DTO TpeOyeT OONBIIoro 4ucia u3Me-
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pEHU U JienaeT albTUMETPUIO palloHa TPYIHO-
BBIIIOJIHUMOM. B NpOTHMBOMNOJIOXKHOCTE 3TOMY
(hOTOKITMHOMETPUYCCKUIT METOH TPeOyeT BCEro
IIBYX-TpeX H300pakKeHUl, KOTOpPHIE COBCEM HE
TPYIHO TOTYYHUTh.

Onmnako, Kak OBLJIO CO BpEMEHEM 3aMEueHO,
3TOT METOJ| COjepXkall HEeIOCTATOK, MOTpedo-
BaBIllee JTAIBHEUIIETO ero Pa3BUTHA.

3.1. Hecoseputercmseo memoda 6aw /Juceenena.
Pemenne ypaBHeHwus (3) momydaercs WHTETPH-
POBaHHEM IIOJISI HAKJIIOHOB TI0 KOHTYPY OT HEKO-
TOPOMl HayaJdbHOM TOYKHA JI0 TEKYIIEW TOUYKHU
(X,y). OmHako OKa3bIBacTCS, YTO 3HAYCHUE ITO-

ro WHTErpaia 3aBUCUT OT BBIOOpa MyTH HHTe-
IpUpOBaHUsA. DTO CBA3aHO C TEM, YTO I1OCTaB-
JIeHHasl 3ajada sBJIETCS HEKOPPEKTHOH 1o
Anamapy. YpaBHeHue (3) HamucaHo B IpeaIo-
JIOKEeHUH, 4yTo t He COAEep)KUT MOTpelHOCTEN
u3MepeHus. B peanbHoM ke cioydae t sBmseTcs
Ha0OpOM JaHHBIX, COJAEPKAIUX IOTPEIIHOCTb,
Hen30eXKHYI0 B MHpE (PH3MYECKHX H3MEPECHUH.
HlcTuHHBIN HAKIIOH ABISETCS FPaJUEHTOM H IIO-
TOMY, COTJIACHO TE€OpEME BEKTOPHOU anreOpsl,
€ro poTop paBeH Hymio. B To ke Bpems noGas-
nsemMas K t MOTpemHOCTh C BEPOSTHOCTBIO 1
UMEET POTO