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ITocie orkpeiTust m obocHoBamumsi Kupxrodpom meToma CIeKTPaIbHOrO aHaIn3a OrPOMHOE
KOJIMYECTBO 3HAHUH OBLIO MOJIYYIEeHO aCTPOHOMAMHU 00 OKPY?KAIOIINX HAC O0BEKTAX, U3JIYUAIOMINX
cBeT. MeTo/ oty deHus CrieKTPOB OTParKeHHsT TBEP/IBIX HEOECHBIX TeJ, 00PA30BAHHBIX PACCESTHIEM
CBeTa Ha UX I[OBEPXHOCTSX, Obwr paspaboran B nagase 70-x romoB XX Beka. Yepes
30 ser GbLT co3maH crekTpaibHO-9acTOTHBIN MeTon (CUM), ocHOBaHHBIA HA HCHOIb30BAHUH
YACTOTHOIO AHAJIU3A CHEKTPATBHBIX JAHHBIX PACCESHHONO TBEPJAbIM TesioM cBeta. C MOMOIIBIO
CYUM oreHnBaIOTCS pa3Mepbl MOBEPXHOCTHBIX 0DPA30BAHMIA, JAIONINX OCODEHHOCTH B CIIEKTPAX
orpaxkenusi 6e3armocdepubix rtei. I[lpumenenme CHUM B uccieqoBaHUSAX ABYX ACTEPOUIOB
MArMaTH4eCcKUX THIIOB TIO3BOJIMJIO MOJYYHTh MPUHIUIHAILHO HOBYIO HHGMOPMAINIO: Ha WX
MMOBEPXHOCTSAX OOHAPYKEHbI MIATHA MHJIPATUPOBAHHOIO UM OKUCJIEHHOrO BerecTBa. [IsaTHa umeror
OTHOCHUTEJILHO HeGoJIbIue pa3mepbl. CHeIaHo IPE/IoIOKEeHNe, YTO MATHA BOSHUKIIH B PE3yJIbTaTe
CTOJIKHOBEHWI 9TUX ACTEPOUIOB C MPUMHUTUBHBIMU TEJIAMU, TPUIIeaumMu u3 30ub1 FOnurepa.

BBEJIEHUE

Ucropusi pazBurusi acTpou3nKu HEPA3PbIBHO CBS3aHA ¢ UMEHAMH BbIIAIONIUXCS UCCIEI0BATEeH, KOTOPHIX
MBI 00SI3aHBI TIOMHHWTL. Pa3BUTHE CIIEKTPOCKOMHUM HEOECHBIX 00LeKTOB orT Kwupxroda [0 Hammx IHEH
co3mano 0aly s MPOBEJEHWs] MHOTOYMCIEHHBIX acrpodusmaeckux wuccienoBanuii. [lepes coBpemeHHOMN
acTpodu3nKOM BCTaja 337ada pa3pabOTKH HOBBIX METOIOB WMCCACIOBAHWIA MAJBIX TEJI C IEJIbI0 MOy JIEHUS
MAKCHMAJIBLHO BO3MOXKHON wmHGpOPMAIUU 00 WX XUMUYECKOM COCTaBe W CBOHCTBax mx moBepxHocreil. Takas
nHabOpMaIUsd HEOOX0IUMA KaK IS PEIIeHUsT [EJIOT0 P18 KOCMOTOHUIECKUX TPOOJIEM, CBI3aHHBIX C 9BOJIIONNEH
CosHedHOM CHCTEMBI, TAK ¥ JIJIs PEIeHust TPOOJIEeMbl UCIOIb30BAHUS MUHEPATHHBIX PECYPCOB MAJIBIX TEJ JIJisi
HY?KJ[ 9e/I0BeYeCcTBa. [leiiCTByIOIIe KPYMHbIE HA3EMHBIE TEIECKOIbI C AMaMETPOM 3epKaja mopsaka 4-10wm
MTO3BOJIAIH OBbI IIPOBECTH ACTPOMUIUIECKUE UCCTETOBAHNS MAJIBIX T ¢ HAnOObInei 3(hHeKTUBHOCTHIO, OTHAKO
HaOJTIOIATEIHHOE BPEMsT HA HHUX KECTKO JIMMUTHPOBAHO. 1109TOMYy pacCUMThIBATH HA IOJIyYE€HHE MaCCOBOTO
obbeMa JAHHBIX C TMOMOIIBI0 KPYIHBIX HHCTPYMEHTOB IOKA HE MPUXOAUTCA. 10 Ke MOXKHO CKa3aTh U IO
TOBO/IY BO3MOYKHOCTH MCIIOJIB30BAHUS [IJIsT PEIIEHNS YKA3AHHON 33,1291 TEJIECKOITOB KOCMUYECKOT0 0a3uPOBAHMSA
u KocMudeckux muccuil. VICKIIOYeHueM siBJISIETCS MOJIydYeHre MpoObl IPyHTa HEDECHOrO Tejia € MOMOIIBIO
KOCMHWYECKOTO aIlmapara, JOCTaBKA ero Ha 3eMJIi0 W UCCAenoBaHus B jaboparopuu. OmIHAKO, ITO SIBISETCS
JIOPOTOCTOIIEl onepanueil u MPOU3BOAUTCA TOJBKO B UCKJIIOYUTETHHBIX CirydasX. Ilepeduciennbie NpuauHbI
3aCTaBJIAIOT CTABUTH BOMPOC O HEOOXOAMMOCTH NPUMEHEHWs JJis CUCTEMATWYEeCKUX WCCACIOBAHUN MAJIBIX
TeJl HEDOJBIIUX W CPEIHHX O PA3Mepy TEJECKOIOB, OCHAIEHHBIX BBICOKOYYBCTBUTEIBHON ammapaTrypoil.
DT0 BO3MOXKHO [P HUCIOJIB30BAHUM ClieKTpasibHOo-dacrorHoro meroga (CHUM), passusaemoro 8 HIIIT KpAO
coBmecTHO ¢ MIY.

NCCJIEJOBAHNA CIIEKTPOB ACTPOHOMMNYECKHUX OB bEKTOB

[TepBbie HAOIIOMEHNST CIEKTPOB 3BE3, OBLIM BU3YAJbHBIMEU U MPOU3BOIUINCH C TIOMOIIBIO CIIEKTPOCKOTA. 3aTEM
JIJIsl PETHCTPAIMN CIIEKTPOB ObLIa MpuMeHeHa (pororpadus, ITo a0 ACTPOHOMAM OOITUPHBIA HADII0IATETbHbIIT
MaTepuas. Y wibaM XErruHc, aHIINACKHA aCTPOHOM, BBICOKO OIEHUJT 3HAYEHNE METO/Ia CIEKTPAJIHHOTO AHAJIIN3A,
Jtst u3ydenus Hebecubix resi. B 1863 r. on mokazast, aro criekTpbl COMHIIA U 3BEe3/] UMEIOT MHOT'O ODIIEro, Ha9uHast
¢ 1875 r. mosyuns MHOrOYHC/IeHHbIE (hoTOrpadudeckue CreKTpaabHble HAOIIONEHNUST 3BE3], IIAHET U JIyHBHI.
lepman Kaps @oresib, HeMENKuit aCTPOHOM, BBITTOTHUT CIIEKTPATbHBIE HAOTIOIEHNS BCeX IIJTAHET, MHOTHX KOMET,
TyMaHHOCTe, HOBbIX 3Be31. B 1904 r. U. laprmanu obuapyxwui cramuonapuyo auauio Call B mepemennom
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cuekrpe 0 Opuona (IpaBuabHAs MHTEPIPETAIMs MEXK3BE3JIHON NPUPOALI JUHUM JaHa A. DIJAUHITOHOM B
1926 r.). B 1909 r. @. [luesunrep obuapyxkun 3bdEKT 0ceBOro BpAILEHUsl HA KPUBBIX JIy4YeBbIX CKOPOCTEiH
3aTMEHHBIX IBOHHBIX 3Be34. B. Cnaiidep, amepukanckuii acTpoHoM, B 1912 1. BIEpBbIE TOJYYUJ JIyIEBHIE
CKOPOCTH MaJIAKTHK. J. Xab0bJ1 BHEC CyIIEeCTBEHHbBIN BKJIAJ B pa3BuTe HayKu, paccautas B 1929 r. koaddurment
TIPOMTOPITMOHATBLHOCTH MEKJIy CKOPOCTHIO TaJakKTUK W paccrogaueM mo Hux. K 1935 1. XbOMAcoOH MOIyYnI
cuekrpbl 150 ramakruk. B 1925 r. B. Ajgamc obHApyKUJ IPABHTAIMOHHOE KPACHOE CMEIEHHE B CIEKTPe
Cupuyca B. B 1925 r. II. Ileitn (Famomkuna) caenajia mEpBYIO MOMBITKY M3MEPEHHS XUMUIECKOrO COCTABa,
3Be3aHbIX armocdep. B 1929 r. nepsoe riare/ibHOE KCCIeI0BaHNE XUMUIECKOro cocrapa CoJiHIa Ha OCHOBAHUU
moIy4eHHbIX Men3emoMm CrekTpoB Bembimku BoImoaumI Peccen. Ilocme obmapyxenusi [dx. I'puncreiinom
crekTpaibHbiX lekyssapuocredi (1940 1) Obwin HavaThl OOIIMPHBIE UCCIEJOBAHUS XUMHYECKOIO COCTAaBa,
3Be3a. VccmenoBanust M3/IydeHnsi aCTPOHOMWYECKUX O0BEKTOB MO3BOJIAIO OMPEIE/IUTh UX XUMUYECKUI COCTAB,
TeMIepaTrypy u pu3nIecKne XapaKTepHCTHKH. Bce 3HaHMS O Telax OKpyxKaromieii Hac Bcemennoit ObLmm
TTOJIy9€HBI M3 AHAJIN3A CIEKTPAJIbHBIX HAOIIOICHMIA.

NCCJIEAOBAHUA CO/THEYHOI'O CBETA,
PACCESIHHOT'O IIOBEPXHOCTSMM! MAJIBIX TEJI COJTHEYHOM CUCTEMbI

3Be3bI ABISIOTCS CAMOCBETSANIMMUCS WCTOYHMKAMU. [Ipyroe nemo — majbie Tena u mraHeThl CoOJTHEYHOMN
CHCTEeMbI, KOTOpbIe paccemBaior u orpaxkaoor ceer Comara. VcciaemoBanusi paccesiHHONO MaJIbIMUA TeJTaMy
COJTHEYHOTO CBETA PA3BUJINCH U TOJYyYUIN TEOPETUYECKHE O0bsICHEHUS IOCJe M3ydYeHWs 3aKOHOB OOPATHOTO
KOIEPEHTHOI'O PACCedHus. DTO Hanpasienue OypHO pa3BuBasoch B Kouue npouuioro seka [7]. Torga sBcrana
3amada pa3puTus ucciaemoBanuit Teq COMHEYHONW CHUCTEMBI, YTO OBLIO, B YaCTHOCTH, BHI3BAHO TPEOOBAHUSIMU
KOCMHUY€ECKOU 6e30macHOCTH UesoBedecTBa. JIBiIeHME KOTePEeHTHOro OOPATHOIO PACCESdHHUS CBEeTa COCTOUT
B PE3KOM BO3PACTAHWM WHTEHCWBHOCTH CBETA, PACCESHHOIO B MaJjIOM TEJECHOM yIJie B HAIPABJIEHUN,
[IPOTUBOIIOJIO?KHOM HAIPABJIEHUIO Naienus ceera. [Ipu majgennn Ha Takyio MOBEPXHOCTH KOT'€PEHTHON IIOCKOM
BOJIHBI B KaXKJOM aKTe yIPYrOro pacCesHus W3MEHSeTCs HampaBjeHue u (a3a BOJHBL. BBISCHWIOCH, Y9TO
KaxKI0# BOJIHE, OOXOsIeil P paccenBaTeseil, COOTBETCTBYET BOJIHA, OOXOMSAINAS TOT Ke Pl paccenBaTeseit
B oOparHOM HampasjeHunu. V Takwe BOJIHBI KOIEPEHTHBI. BbBLIO mMOKa3aHo, 4To 3hdeKT uMeer MecTo
B CiydYae, KOIJa Pa3MePbl PACCEMBAIONINX YACTHUI[ CPABHUMBI C DPa3MePaMU /JIMHBI BOJIHBI I1aAIOIIEr0
CBETA, W TOBEPXHOCTH TEJIa UMEET MOPOITKO0Opa3uyto cTpykrypy. Ilociae orkpeitus 3dderra KOrepeHTHOTO
0OPATHOrO PACCESTHUS CBETA JOBOJIHHO OBICTPO MOSABUIUCH Ty OTUKAINE, O0bACHATIOIIIE OMTO3UITHOHHDIH 3 deKT
yBenndeHns spkoctr y GesarmocdepHbix resi CosHEUHOH cucTeMbl ¢ moMmonbio aroro sdhdekra [4, 14, 15].
10. I. IIkyparos [13], upoBens ananu3 GHOTOMETPUYECKUX NAHHBIX, IPUIIET K BBIBOAY, YTO OIINO3UIUOHHbIN
sdbdekr gproctu (OI4) xapakTepeH MOUTH I BCEX TBEPJbIX MOBEPXHOCTEH HEOECHBIX TeJI, a aMILIUTYIA
sddekra y cBeribix Tesa (acrepouipl E-runa u o JlelgHble CHYTHUKY [JIAHET) BbIE, Y€M Yy TEMHBIX.
OueHnb CBeT/IbIE MOBEPXHOCTU MAIOT Y3KWU OMMO3WIMOHHBIN BCILUIECK SIPDKOCTH C AMILIUTYION, TOCTUTAOIIEH
yBeJInYeHusi APKOCTHU 110 ABYX pa3. B mocsennre roapl pa3suTne HAHOTEXHOJIOT U [TOKA3AJI0 TAKKe IIPUCY TCTBUE
MeXaHu3Ma OJIMIKHEr0 TMOJisi, KOTODBIA BJIMSET HA, MEPEPACIPEIeICHNe SHEPIUr MEXKIY BO30YKICHHBIMU
aTOMaMU, HAXOJAINIUMUCH HA PACCTOSHUSAX, CPABHUMBIX C JJIMHOW BOJHBL cBeTa. JMMEKT OJIMAKHEro Mot
6bl1 Teoperndeckn mpenackazaH B rpymme mpod. O. H. Tagomckoro B 1994 r. [2]. Bkuan kaxkmoro us
MEXaHU3MOB paccesinvs B acTpodU3WKe PACCMATPUBAECTCHA [Jis MOJEIN DPErojuTa, KOTOPas IIPeiCTaBIISIeT
coboii aHcaMOJIb KJIaCTEPOB, COM3MEPUMBIX C JIJIMHON BOJHBI. MexaHu3Mm 00paTHOrO KOMEPEHTHOTO PACCESHUS
paboraer Hambomee 3(PPEKTUBHO B PA3PEKEHHBIX AHCAMOJIAX, B TO BpeMs KaK MEXaHU3M OJIMXKHEro ToJIsd,
nposiBisger cedsd B 60slee KOMIAKTHBIX CTPYKTYPax, CPABHUMBIX C JIJIMHON BOJIHBI, U HA PACCTOSHUAX MOPIIKA
gymHabl BOJHBL. C POXKIEHMEM KOCMHUYECKOM 3pbI OBICTPOE pPAa3BUTHE MOJYYUIN METOIbI JUCTAHIIMOHHOTO
30oHAMpoBaHusd 3emiin. [1ox AMCTAHIMOHHBIM 30HAMPOBAHUEM IIOHMMAaeTcs cbop uHdopManun 06 0ObeKTe Uiu
SIBJIGHUN C TIOMOIIBIO PErUCTPUPYIONIEro MpudOpa, He HAXOMAIIEr0Cs B HEITOCPEJICTBEHHOM KOHTAKTE C JTAHHBIM
obbekToM win siiieHreM. OrpoMHOE KOJUYECTBO MMOJIYYEHHBIX [PU JUCTAHIIMOHHOM 30HIMPOBAHUU 3eMJIIU
JAHHBIX TpeOOBAJIO PA3BUTUS TEOPUHU PACCEAHUST HIEKTPOMATHUTHBIX BOJIH MIEPOXOBATHIMU MOBEPXHOCTSIMU.
910 6BLLIO HEOOXOIUMO [IJisi WHTEPIPETANMU JIAHHBIX 30HIUPOBAHMS PA3JIUIHBIX MOBEPXHOCTEH Ha OCHOBE
TEOPETHIECKUX Mojmesiel paccesuns. Habmiogernme manabix Ten COTHEYHON CHCTEMBI TaK»Ke OTHOCUTCS K
METO/Ty JTUCTAHIIMOHHOIO 30HaupoBanus. Bee noBepxuocru 6e3armocdepubix Te COoTHETHON CHCTEMbI TOKPBITH
BEIEeCTBOM, KOTOPOMY TaHO Ha3Bauwue peroaut. OHO 00pa30BajIoCh B pe3y/abTaTe TaK HA3BIBAEMO “KOCMUYECKOH
morozer’. Ilog 3TuM TepMuHOM MOHMMAETCS BO3/EWCTBHE COJHEYHOIO BETPA, MOTOKOB SHEPIUYHBIX YACTHI
u OoMbOapIMpOBKA MOBEPXHOCTEN Mereopougamu. Hampumep, mpemno/araercs, 90 MeJKHe YaCTUIbI TPYHTA,
00pa30BaHbl BCJIEJICTBAE SHEPrUYHON METeOPUTHON OOMOAPIMPOBKM JIyHHON moBepxHOCTH. OIHOCTOPOHHEE
OTIJIABJIEHWE YACTWIL SBJISIETCS PE3yJIbTaTOM CBEPXCKOPOCTHBIX yIapoB 00Jiee KPYMHBIX MeTreopou0B. IlepBbie
HCCIIEIOBAHUS ONTUYECKUX CBOWCTB DPErosinTa ObLIM MPOBEJEHBI CPa3y IMOCJe JOCTABKU HAa 3eMiau 00pasioB
JIVHHOTO TpyHTa. BepxHwuil C/Ioif peroaura mpencraBisieT co0O0i MeJTKOCTPYKTYPHBINM MOPOIIOK, 00JIa aroninii
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Puc. 1. Wsobpaxenue crnyrauka Mapca Poboca mosydeHo ¢ 6Gopra Kocmudeckoro ammapara Mapc kcopecc.
Ha moBepxHOCTH CITyTHHKA BHIHBI KPATEPHI U DOPO3IHI

Puc. 2. Jleramm nosepxuocru acrepoumaa 433 dpoc, chororpaduposannbie Kocmudeckum armnaparom NEAR ¢ opburbt
BOKDPYT acrepoujia. [IoBepXHOCTD HOKPBITA IBLIEBBIM Cj10eM perosmra. CHUMOK JIeMOHCTPUPYET OGOPO3bL, 10y YCHHBIE B
pe3yJ/bTaTe ero CUJIbHOU TeKydeCTH

CBOMCTBAMHU BBICOKON TekydecTr. MHOrOUMCIeHHBIE CHUMKU MOBEpXHOCTEH Mamabix Teil COMHEYHON CuCTeMbl
TTOATBEPANIN TIOJTy9eHHbIe CBOMCTBa perosnta. Ha puc. 1 u 2 mpuBeIeHbI HEJJABHO MOJTYY€HHBIE KOCMUYIECKUMA
armaparaMid CHUMKE oBepxHocTeit ciryrauka Mapca @oboc u acrpouma 433 dpoc.

N3yuenne CHUMKOB TTOBEPXHOCTEH PA3IMIHBIX 0€3aTMOCHEPHBIX TEJT MOKA3BIBAET, UTO HA UX MOBEPXHOCTAX
COCTaB I'PYHTA B PA3HBIX MECTAX MOXKET ObITh pa3iaudHbiM. Pazimdanbre dbpakiyyu Perosinra BCJIEICTBUE €ro
BBICOKOHM TEKy4YeCTH M HaCTBIX COYJIAPEHUIl ¢ IPYTUMHA TeJaMU PACIOJAraloTCa B PA3HBIX MECTaX MOBEPXHOCTEHR
acTepouIoB. JTO 00YCIABIUBACT HATUIKME HA MOBEPXHOCTIX TAKUX JETasedl, KOTOPbIE UMEOT PAa3HbIe 3aKOHDI
paccesiHUs COJTHEYHOTO CBeTa. Haimdare ux mposiB/IsSeTCs IPU BPAIEHUN TeJI B BUE MOIYJISIUN KPUBBIX OJIECKA.
JIaBHO W3BECTHO, YTO MPU BPAIIEHUU HADJIIOJAEMBIX C 3eMJIM TeJl HA KPUBBIX OJIECKA MOSIBJISIIOTCS JIETAJIN.
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OTu u3MeHeHus 00YCIOBIEHBI PA3HBIM KOJIMIECTBOM OTPAYKEHHOTO U PACCESTHHOIO CBETA, IETAIIMU TTOBEPXHOCTH
Tesla B PA3HbIX HANpaBieHUAX. Eciu Takux geraseil ¢ pa3HOW BeJMYUHON 0OPATHOIO PACCeSHUs HA aCTEPOU/Ie
MHOTO, TO TPW BPAIIEHUN ACTEPOWIA KOJIMYECTBO CBETA, HAMPABIEHHOTO B CTOPOHY 3EMHOIO HADJIIONATEIS,
CTAaHOBUTCS IIEPEMEHHBIM BO BPEMEHH.

NCCJIEJOBAHUE IIOBEPXHOCTEN MAJIBIX TEJI COJTHEYHON CUCTEMEI
CIIEKTPAJIbHO-YACTOTHBIM METOA0M

Cuekrpasibao-uacrorabii Meron (CUM) uccienosanuii moBepxHocreil 6e3arMocdepHBbIX TeJl OCHOBBIBAETCS
Ha, PEruCTPAIUU TOCTATOYHO OOJIBIIOTO psifia CIEKTPOB OTPAYKEHWs TBEPIOTO Tejd W YaCTOTHOM aHAJIM3E
[TOJIy 9€HHBIX IIPU 00pabOTKE CIIEKTPOB JAHHBIX O IIOKA3ATEIAX [[BETa O0bEKTA WM O BEJINYNHAX SKBUBAJIEHTHBIX
MIUPUH PA3JUYIHBIX TOJIOC TOrJIomenus. 1lep Meroma COCTOMT B TOM, YTOOBI MOJIYYUTH OIEHKH PA3MEpPOB
PACHOJIOKEHHBIX HA MMOBEPXHOCTH TeJa CTPYKTYPHBIX WJIM XUMHUKO-MHHEPAJIorundeckux ocobemnocreit. Meros
MTOJIy Y€HUsT CIIEKTPOB OTPAYKEHUsT TBEP/IBIX HEOECHBIX TeJI, 00PA30BAHHBIX PACCESTHIEM CBETA HA, UX MOBEPXHOCTSIX
B BuaumoM u 6ikaem VK-nunanasonax, 6bu1 paspaboran B nadasue 70-x ronos XX seka [8]. Cuexkrpbl acrepoua
21 JlioTeryst 1 3Be37bI-CTAHAAPTA COMHEIHOro THa noayvdens B HUM KpAO [9] Ha mosyMeTpoBOM MEHHCKOBOM
resteckorie MTM-500 ¢ nomorupbio nudpoBoii reseBu3noHHOl annaparypst [1].

Nudopmarust 0 pa3mepax MsATEH HA MOBEPXHOCTIX 0€3aTMOCHEPHBIX TeJ COMEPKUTCH B HADIIOIATEIBHBIX
JIAHHBIX, W BOIPOC COCTOWT B TOM, KaK €€ IPAaBUJIbHO M3BJeYb. PaccMoTpuM BONPOC aHAIM3a W3MEHEHUs
OJ1ecKa, MOKA3ATe s [[BETA, WU BEJIUINHBI SKBUBAJEHTHON MUPUHBI UCCIIELYEMO MOJIOCHI. Mbl ITpeamoIaraem,
9TO HajMYWe JeTajieil HAa KPUBBIX OJjlecka U 1BeTa OOYyC/IOBJIEHO PAa3HBIM KOJHWYECTBOM OTPAKEHHOTO U
PACCEsTHHOTO CBETa, eTAJISIMU TOBEPXHOCTH B PA3HBIX HalpaseHusx. [Ipu BpalneHun acreponna KOJIUIEeCTBO
CBeTa, HAIIPABJIEHHOIO B CTOPOHY 3€MHOT0 HAOJIIOIATe Isl, CTAHOBUATCS IIEPEeMEeHHbIM BO Bpemenu. Momymsius sra
HEBEJIMKA 110 BEJUYNHE U COCTABJISIET MOPSIKA HECKOJbKUX COTHIX 3Be3MHON BeanduHbl. )IHAKO COBPEMEHHBIE
Cpe/icTBa HADJIIOJIEHWI BIOJHE YBEPEHHO PECUCTPUPYIOT TAKHE BEJIMYUHBI. ACTPOHOMAM JABHO U3BECTHO, YTO
Ha KPHUBBIX OJIECKA ACTEPOMIOB HADJIONAIOTCS KPATKOBPEMEHHbIe u3MeHeHus. B kuure “Acrepoumbr’” aBTOpbI
Bepuc u Tepecko [14] upusousr dhopmyity, 110 KOTOPOiT MOKHO OUpeAeauTb pa3mep aeraiu L, BbI3BaBineii Takoe
U3MEHEHUE:

L = DAt/ Proy, (1)

rne D — nmamerp acrepoupa, At — JJINTEILHOCTH PETMCTPAIMU JIETAJU HA KPUBOH Osiecka, P.,; — mepuo
BpallleHus acrepouia. ABTOPBI CHEKTPATBHO-9ACTOTHONO METOJd 3aMeHWJId BejuduHy At Ha [OJOBUHY
BEJIMYMHBI HANJIEHHOrO 110 HAOJIOJATEIbHBIM JaHHBIM Hepuoga p. Popmyna (1) mpu sToM mpeobpasyercsa B
dopmymy:

L= 7"'l)p/zljrot- (2)

Ouenka pa3MepoB Jerajeil Ha IMOBEPXHOCTAX aCTepOuIoB mpousBogutcs 1o dopmyine (2). Ilpu srux
OIEHKAX IIPEJIIOIAraeTcs, YTO IeTaIM PACIOJIOXKEHbI B SKBATOPHAJILHON 30HE acTeporga. JacTOTHBIN aHaIu3
doromeTpuuecKuxX MTaHHBIX acTepounon, moaydernubix B HUWM Kpemvckas acrpodmusmdeckas obcepBaTopus,
[IPOBOJMTCS C I[OMOINBIO MAKETOB MPOTrPAMM, I[IO3BOJIAIONINX BECTH IIOMCK YacTOT B KPHUBBIX OJiecka
moboit opmbr. OTbeMBaHWe TAHHBIX, KAK MPABUJIO, MPOU3BOAWUTCS B IMOPSAIKE YMEHBINEHUS AMILIUTY/IbI
nepuoauveckux Kosebanuii [12].

CYM BnepBbie OBbLI WCIOIB30BAH JI OMpPEIE/eHUs pa3MepoB (POTOMETPUYECKUX MSITEH HA ACTEPOUJIE
1620 T'eorpad [5, 6]. Pa3mepbl mosyueHHBIX NATEH COBNAINM C pa3MepaMH KpaTepoB, OOHADYKEHHBIX MPH
pagmosiokaryu. OnpesesieHne ruIPOCUIMKATHBIX MSTeH Ha HoBepxHocTH acreporja 21 Jloorerus mo3BoJnio
cle/laTh TMPEANOJIOKEeHNe O 3aHECEHWW BOJHBIX COEIWHEHHN mpu OOMOAPIUPOBKE MMOBEPXHOCTH AaCTEPOUIA
upumuruBHbiMu Tesiamu [9]. B kadecrse npumepa npumenenuss CUM upusenem pesysibrarsl, M0JLYyYeHHbIE [IPU
OIIPEJIEJIEHNH PAa3MEPOB IBETOBBIX M I'MIPOCHIMKATHBIX MSATEH HA TOBepxHOCTH acreponna 4 Becra [10, 11].
Bouin u3mepersr S9KBUBAJIEHTHBIE IIUPUHBI IOJIOCHI IOTJIONIEHUS TUAPOCUINKATOB, PACIIOJIOKEHHON OKOJIO JJTHHBI
BotHBI 440 HM, T7Ie OTHOINEHNE CUTHAJA K MmyMy nocturano 140. /lmanma3oH 9acToOT, B KOTOPOM TTPOU3BOIUIICS
nouck, cocrapisui or 4.5 no 300 c/d. Haiinenbr npa Goubmiux nsraa pasmepamu 800 kv u 750 km. Onu
MOTYT TPEACTABATH pa3Mepbl CKOIJIEHW MeTKuX marteH. Eciam mx pa3mep mepecyuTaTh C 9KBATOPUATLHOMN
30HBI HA MUPOTY 45°, rae pacrmosoXkeH Kparep, TO moJydamorcs pasmepbl 566 km u 530 km. Pasmepsr
CKOILJIEHUH TUIPOCUIMKATHBIX TSATEH HEMHOTO MPEBOCXOJAT W3BECTHHIA pa3Mep KpaTepa, paBHBIH 460 KM.
[To-Buaumomy, oHE OOpa30BaJMCh BO BpPeMsi CTOJIKHOBEHHS acrepoua Becra ¢ MacCUBHBIM MPUMHUTHBHBIM
TesIOM OKOJIO0 1 Mupa et Hasand. 11 pasmepos sexar B mpenenax or 100 xkm mo 13. Dto okomo 70% Beex
pasmepos. 13 mux 9 pasmepos cocrapiastor menee 50 kM. dto Gomee 50% Bcex OOGHAPYIKEHHBIX Pa3MepOB
maren. Takum 00pa30M, MOKHO CAEIaTh BBIBOJ, UTO MPEUMYIIECTBEHHO HA, MOBepxHOCTH acrepomna 4 Becra
MMEIOTCsl Pa3Mepbl THAPOCUINKATHBIX MATEH MaJjblx pa3mepoB or 50 mo 13 kM. Bouio caenano 3aksodenue,
9TO TUAPOCUIMKATHBIE TATHA HA MTOBEPXHOCTH acTepouaa 4 Becra ABISOTCS 0OPA30BAHUSMU MOJIOIBIMU.
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Hamm mannble CBUIETETHLCTBYIOT, YTO TPU CTOJKHOBEHWMW OKOJO 1 MJIPJ JIeT Ha3a/ Ha MOBEPXHOCTH BecTbr
ObLIM 3aHECEHbI T'MAPOCUJIUKATHI, MPUYEM OHHU 3aHSJIN IJIONA/b, OOJBIIYIO, YeM OOpPa30BABINHICIT KpaTep.
[To-BuamMOMy, TpH CTOJTKHOBEHUH KYCKH IMPUJIETEBITIETO TEJIa PA3IETAJNCH B PA3HbIE CTOPOHBI, COTVIACHO MOJIETH
KacareJbHOro najexus reja [17], u pacupocrpaHuiuch Ha GOJIBIIYIO ILUIOMA/AL. YAAPHOE TEJO, II0-BUAUMOMY,
mputio u3 3086 FOnurepa.
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