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AHHOTauuA

Ha Hay4yHO-UCC/1e40BaTe/bCKYIO PaboTy

MUccnepoBaHmne BO3MOXKHOCTU NOCAAKU KOCMMYECKOro annapara

Ha actepous

AKTYaJIbHOCTb:

AcTeponibl 1 KOMETHI SIBJIIFOTCS HEOTBEMJIEMOM YaCThE0 KOCMUYECKOTO
POCTPAHCTBA, B YaCTHOCTHU, Hamleil ConHeuHoil cuctembl. OHU TasT B cede
KOJIOCCAJIbHBIN 00beM UH(pOpMAIIK, KaK O CTPYKTYpPE, TaK U 00 UICTOPUU HaIlIeH
Bcenennoii. BMecte ¢ TeM OHM MOTYT HECTH yrpo3y Halllel IUIaHeTe WK ObITh
MCTOYHHUKOM IOJIE3HBIX UCKOMAEMBIX, NE(PUIIUT KOTOPBIX CO BPEMEHEM MOXKET

HCIIBITHIBATh HaIla 3emJs.

NmMenHo 6071101 HHPOPMALIMOHHBIA Y TIPUPOAHBINA PECYPC, 3aJI0KEHHBIN B
acTepouax U KOMETax, 3aCTABJSIET YUECHBIX BCETO MUPa BCE AKTUBHEE 3aHUMATHCS

UCCJIeI0BAHUEM 3TUX HeOecHbIX Tell. Y nanHas paboTa He cTajia UCKIIOUEHUEM.
Heab ncciienoBaTebCKOM padoThI:

[IpemyiokUTh aNroOpuTM TMOJETa W TOCAJAKH KOCMHYECKOTO armapara,
MpPEeIHA3HAYCHHOTO JIJIsi MCCIEAOBaHUS BBIOpAHHOTO 00bekTa, cOopa WH(POpPMAIINH,

JOOBIYM TPYHTA, C TIOCIIEAYIONIEH TOCTaBKOM MOTYYEHHBIX MAaTepHaIOB Ha 3EMITIO.



Bces paboTa cocTOUT U3 ABYX ITANOB:
1. UccenoBanue acTepouI0B U KOMeT.
OCHOBHBIMH 3aJJa4aMH STOTO dTara CTaju:

1.1. U3ydyenue kinaccupukanuy acTepOUIOB U KOMET U TOCIESAYIONINI aHaIu3 AJis

BBISIBJICHHS HAMOOJICe HCpCHeKTI/IBHOfI I'pyIHIIbl aCTCPOUAOB.

1.2. 3yueHne u aHanM3 KOCMUYECKUX MUCCUM Pa3iIMYHbIX cTpaH. PaccMarpuBanuce
CXEMBI 110JIETa, CIOCOOBI U3yUEHUS aCTEPOU]Ia, KOHCTPYKIIMH KOCMUYECKUX

KOopaOJIeH.
2. UccaenoBareabcKasi 4acTh. 3aJdaqm:
2.1. Bpibop 00BbEKTa UCCIIETOBAHMS.

2.2. OnpeneneHue nNepBo U BTOPOH KOCMUYECKON CKOpOCTEN BOJIM3U BEIOPAHHOTO

acTepoua.

2.3. Pacuet BBICOTHI CTAllUOHAPHON OPOUTHI aCTEPOUIA.

2.4. Bb160p TpaeKTOpuu MoJieTa K aCTEPOUTY.

2.5. O00oCcHOBaHKE AITOPUTMA MTOCAAKU Ha aCTEPOU U pacueT OCHOBHBIX TApaMETPOB
2.5. CocraBneHue KOHCTPYKTUBHOM cxeMbl KA.

B pe3ynbTaTe aHanmsa 3agad nepBoro sTamna Obul BBIOpaH HEOOIbILION

OKOJIO3eMHBIN actepon KpyuTHu.

BbIBOABI: HCXO0/I U3 UMEIONTUXCS XapaKTePUCTUK acCTePOH/Ia, ObLIIN OMPEICIICHBI
nepBasi ¥ BTOpasi KOCMUYECKUE CKOPOCTH, a TAKKE BHICOTA CTAIIMOHAPHON OPOUTHI U
cxeMa moJieTa K actepouy. [IpenmoskeH alropuTM MOCaaKu M pacueT OCHOBHBIX
napameTpoB. B pabote Obu1a npesoxkena KoHCTpyKuus KA st uccienoBanus
BBIOPAHHOTO KOMHUYECKOTO 00BEKTa, UCXOS U3 MPEAJIOKEHHOTO aJITOPUTMA TI0JIeTa U

MMOCaaKN
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1. BBeaenmue.

Y4eHble BCET0 KOCMUYECKOTO COO0IIECTBA 33Jal0TCs BOIIPOCAMU O COTBOPEHUU
u pa3Butuu Beenennoi. [Ipu coBpeMeHHOM YpOBHE Pa3BUTHH TEXHUKH, YEJIOBEUECTBO
MOJKET 3aIyCTUTh KOCMHUYECKWH ammapar B JajdbHUH KOCMOC, IJISi €r0 W3YyYCHUS.
OpHako, CYIIECTBYET IICNBIA KIAcC MAaJOM3yYCHHBIX KOCMHUYECKUX OOBEKTOB,
HaxXoJsAIUXCsl psijioM ¢ Hamu. Peub uumer o komerax u acrepoupax CosHEUHOU
cucteMbl. Ho ueM MoryT OBITh HHTEPECHBI HEOOJBITNE KAMEHHBIC TIIBIOBI, B H300MIINN
3aIOJIHAIOIINE MEXIUIAHETHOE TIPOCTPAHCTBO?
OcHoBHas MpUYKMHA, JIeJaI0Nasi UCCIEI0BAHNE KOMET U aCTEPOUIOB BAKHBIM U
Taxke HEeOOXOJAMMBIM HANpPABICHUEM COBPEMEHHOW HAYKH, SBISICTCS BO3MOXHOCTH
CYIIIECTBEHHOI'O TMporpecca B MOHMMaHHM Borpoca ¢opmupoBanus ColHEUHOU
cuctembl. [lapannensHo ¢ 3TUM HEOOXOAMMO pemiaTh Bompockl Oyaymiero. JloObrda
TIOJIC3HBIX MCKOITAEMBIX C TIOBEPXHOCTH KOCMUYECKHX TeJ HE HaydHas (haHTacTHKa, a
peanbHBIN crocod COXpaHEHUS SKOCUCTEMbI HAIIeH MJIaHETHI.
besycnoBHo, ceiiuac Hayka crocoOHa MOdy4daTb O HEOECHBIX OOBEKTaX Kyja
Oonpiie ToJie3HOW HHGOpPMAIMK, HEXEIW 5TO OBUI0 COBCEM HenaBHO. (OHAKO
HUKAKOE, JIaXK€ CcamMoe€ TIHIATEJIbHOEC W KPOMOTIMBOE JMCTAHIIMOHHOE HaOIIOJIEHUE
HEBO3MOJKHO CPaBHUTH C HEMOCPEJICTBEHHBIMH HCCICAOBAHUSAMU. A 3HAYUT, HAJO
aeteTh. [IpuueM, Kak 0Ka3aaoch, M0 MHOTUM KPUTEPHUSM IKCIECIUIIUA K HEKOTOPBIM

KOMETaM M acTepOHIaM IPOIIE U JICIICBIIC, YeM TOoJIET K ToMy ke Mapcy[1].

2. Bbi0op o0bexTa HccIeI0BaHNS

2.1. Kuaaccudukanus acTepouioB U KOMeT

[Ipexxne mpuUCTynuTh K BBIOOPY OOBEKTA UCCIEAOBAHUS, HYKHO MOHATh KaKue
Bce ke Tena HacexsaroT Hamy ConHeuHyro cucreMy. CyniecTBYIOT METEOpPHIBI,
acTepOUIbl, KOMETHI, KAPIMKOBBIE IUIAHETHI, IIaHEThl. OCHOBHBIMU KPUTEPUSMHU ITOU

KJIaCCU(HKALINHU CTAII pa3Mep HeOECHOTO Teja U MPHUPOJIa €ro MPOUCXOMKICHHS.

Merteopuasl — HeOECHBIC Tella, pa3MepoM MeHee 30 MeTpoB.



Actepoun bl — HeOECHBIE Tea, UMEIoNTIe pa3Mepsl Oosiee 30 METPOB B TaMeTpe

H Bpalmaronurecs 1mo OKOJI0COTHCUYHBIM Op6I/ITaM.

Komerts! - 310 HEbobIIoe HEOECHOE Telo, obparatomieecss BOkpyr ComHIa 1mo
pacTsHyTOH OopOuTE B BUAEC KOHHYECKOTO ceueHus. [Ipu mpubmmwkennn k CoiHILy,
KOMETBI MPOSBIIIOT aKTUBHOCTh U 00pa3ylOT KOMY, HHOT/Ia XBOCT M3 Ta3a M TBLIH.

Cocrout u3 CIIPECCOBAHHOIO JibJla, KAMHA U MCTAJlJIa.

IImanera — HebecHoe TCJI0, BpalllaromiccCsa BOKPYT COHHHa " MojJydaromicc OT

HETO CBCT U TCILIO.

KapnukoBas mianeta —3To HeOECHOE TeI0, KOTOPOE BpallaeTcs no opoure
BOKpyT CoJHIIa, UMEET I0OCTAaTOYHYIO MACCYy JJIsl TOTO, YTOOBI, B OTJIMYHME OT MAJIbIX
Tes COJIHEUHOM CUCTEMBI, MO IEUCTBUEM CHUJI TPABUTAIIMH MOJCP>KUBATH OJU3KYIO
K cepudeckoi popMy, HE SBISIETCS CIIyTHUKOM IIJIAHETHI, HE MOXKET, B OTJINYKE

OT IINIaHCT, paCYHUCTUTD paﬁOH CcBOEH Op6I/ITBI OT APYIux 00BEKTOB

Knaccupukanus komer

KJ’IaCCI/I(bI/IKaI_II/IIO KOMCT, KaK U MHBIX KOCMHUYCCKUX TCJI, MOKHO ITPOBCCTHU II0

pa3IMIHBIM KPHUTCPUAM: ACTPOHOMUUYCCKUM, HCTOPHUYCCKHUM U JPYTHM.

[To acTpoHOMUYECKOMY MPU3HAKY KOMETHI MOKHO KJIAacCH(UIIMPOBATH IIO

nepuoy oopaienust Bokpyr CoJHia:

- KOPOTKOIIEpUOIUUYECKHE - ¢ TIepruoaoM ooparmteHust menee 200 et (kometsl ['ames,
Temnens, Yypromona -I'epacumenko). B HacTosmuii MoMeHT oOHapy»keHo okoiio 400

TaKUX KOMET.
- IOATOIEepUOaNYECKHe — ¢ TepruooM obpaieHus oosee 200 net(komera {oHaTn).
Knaccudukauus acreponon

Knaccuduxkanus acrepousioB odmupHee. ACTEpOUIbI JSIATCS MO PACTIONIOKESHHIO!


https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%B1%D0%B5%D1%81%D0%BD%D0%BE%D0%B5_%D1%82%D0%B5%D0%BB%D0%BE
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BD%D1%86%D0%B5
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%81%D1%81%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BB%D1%8B%D0%B5_%D1%82%D0%B5%D0%BB%D0%B0_%D0%A1%D0%BE%D0%BB%D0%BD%D0%B5%D1%87%D0%BD%D0%BE%D0%B9_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BB%D1%8B%D0%B5_%D1%82%D0%B5%D0%BB%D0%B0_%D0%A1%D0%BE%D0%BB%D0%BD%D0%B5%D1%87%D0%BD%D0%BE%D0%B9_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B2%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA%D0%B8_%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B0

o [ ;1aBHBIIN TOSIC ACTEPOUIOB, PACIIOIOKEH MEXK Ty opOutamu Mapca u FOmurepa,
Ha paccrosinuu 2,2 a.e. ot ConHua.(puc.1)

e [losic Koiinepa 3a opoutoit Hentyna (yaanennocts B 35-50 a.e.), MCTOUHHUK
aCTEpOUIOB MOJ1 HA3BAHUEM «KEHTABPhD», & TAK)KE KOMET C KOPOTKUM IEPUOIOM
oOparienusi. (puc.2)

e O6nako Oopra—teopeTuyeckoe chepuueckoe (opMUpPOBaAHUE, HAMOTHEHHOE
aeasHbpIMUA oO0bekTaMu, HaxoauTest Ha pacctossHun 100000 a.e. ot Comnnia, us-
32 Yero 0XBaThIBAET MEK3BE3HOE MPOCTPAHCTBO (puc.3).

e TposiHCKHE acTepOu bl - TPYIINA aCTEPOUIOB, ABMXKYIasicsa BOKpyT CoJHIIa 1o
opbute ruianetsl (3emuis, Mape, IOmurtep) B 60° Bhmepenu wuiu Mo3aau

Hee(puc.4).

Cy1iiecTByeT Takke HEMaJIo acTEpOU10B, oOpaiatomuxcsi BOKkpyr ComHia Oymxe
[JIABHOTO TMosica. Tex U3 HHUX, YTO CcONMXKaroTcs ¢ 3emiieil, B 3aBUCUMOCTH OT
napameTpoB OpOUTHI OTHOCSAT K OJTHOM U3 CIEAYIOIIUX YETHIPEX Pyl (TPagulIuOHHO

Ha3bIBACMBIX 110 HaA3BAHHUIO IICPBOI'O OTKPBITOI'O HpGI[CTaBI/ITGJIH):

. amypsbl ((1221) AMyp) — acTepou/Ibl, YbH OPOUTHI IIEITUKOM JISKAT AAJIIIC OT
Conniia, He niepecekaroT opouty 3emiu (puc.S) ;
. anoJIoHbI ((1862) AmosioH) — acTepouibl, OHM B CBOEM JBW)KCHHUH HE
MPOCTO TPOXOAAT OJU3 3€MHOM OpOUTHI, a nepecekaroT e€ (C BHEUTHEH CTOPOHBI)
(puc.6);
. aToHbI (B yecTh actepona (2062) ATOH) — acTepOH/Ibl, IEPECEKAIOT 3EMHYIO
OpOUTY ¢ BHYTpEeHHEHN CTOpOHbI (puc.7);
. atupsbl ( (163693) Atupa) — acTepouibl, YbH OPOUTHI LIETTUKOM JISKAT OJIMKE
Kk ConHiyy (puc.8).

Taxxe CymIecTBYIOT KiacCH(PHUKAIMU, KOTOPbIE OMUPAIOTCS Ha TOKa3aTeNu
anp0es10, 1BETa M XapaKTEPUCTHKU CIEKTpa OTPAKEHHOTO COJHEYHOro cBeta. Ha
JaHHBI MOMEHT TOYHO BBIZIENIEHO 3 OCHOBHBIX KJIacca aCTePOUIOB, B 3aBUCHMOCTH OT

XUMHUYCCKOI'o coCtaBa MCTCOPHUTOB:


https://aboutspacejornal.net/%d0%b2%d1%81%d0%b5%d0%bb%d0%b5%d0%bd%d0%bd%d0%b0%d1%8f/%d0%b3%d0%b0%d0%bb%d0%b0%d0%ba%d1%82%d0%b8%d0%ba%d0%b0/%d1%81%d0%be%d0%bb%d0%bd%d0%b5%d1%87%d0%bd%d0%b0%d1%8f-%d1%81%d0%b8%d1%81%d1%82%d0%b5%d0%bc%d0%b0/%d0%bc%d0%b0%d0%bb%d1%8b%d0%b5-%d1%82%d0%b5%d0%bb%d0%b0-%d1%81%d0%be%d0%bb%d0%bd%d0%b5%d1%87%d0%bd%d0%be%d0%b9-%d1%81%d0%b8%d1%81%d1%82%d0%b5%d0%bc%d1%8b/%d0%b0%d1%81%d1%82%d0%b5%d1%80%d0%be%d0%b8%d0%b4%d1%8b/
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BD%D1%86%D0%B5
https://ru.wikipedia.org/wiki/%D0%90%D0%BC%D1%83%D1%80%D1%8B
https://ru.wikipedia.org/wiki/(1221)_%D0%90%D0%BC%D1%83%D1%80
https://ru.wikipedia.org/wiki/%D0%90%D0%BF%D0%BE%D0%BB%D0%BB%D0%BE%D0%BD%D1%8B_(%D0%B0%D1%81%D1%82%D0%B5%D1%80%D0%BE%D0%B8%D0%B4%D1%8B)
https://ru.wikipedia.org/wiki/(1862)_%D0%90%D0%BF%D0%BE%D0%BB%D0%BB%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BE%D0%BD%D1%8B
https://ru.wikipedia.org/wiki/(2062)_%D0%90%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%B8%D1%80%D1%8B
https://ru.wikipedia.org/wiki/(163693)_%D0%90%D1%82%D0%B8%D1%80%D0%B0

Kaace C — ocHOBHOHM Kilacc Tel, MPEACTaBISIONUX COO0H 0OBEKTHI TEMHOTO
CIIEKTpa YIJIepOAUCTOrO XapakTepa. B Hero BXOIUT OKOJO Tpex ueTBepTeil Bcex
U3BECTHBIX aCTEPOUIOB. BEpOSTHOCTh HANWYMsI HAa HUX MOJE3HBIX HMCKOMAeMbIX
JIOCTATOYHO BEJIMKA.

OavH U3 camblX W3BECTHBIX NpECTaBUTENIEH NaHHOro kKiacca — bambepra,

CaMbIM K€ KPYIIHBIM aCTCPOUIOM KJIacCa C cumraercs I'ures.

Kaacce S — BTOpo# 110 KOJIMYECTBY OOBEKTOB KJIACC, BKJIIOYAIOIINN OOBEKTHI C
MIPEUMYILIECTBEHHBIM KPEMHHUEBBIM COCTABOM, 3a YTO €II€ IOJY4YUJ Ha3BAHHE
KaMeHHbIX. SpkocTh crnekTpa (anpbeno) 3TUX TeN CpPeaHsisi, a OCHOBHBIMU HUX
XUMHUUYECKUMH BEIIECTBAMU CUUTAIOTCA CHJIMKATHl MarHus M jkese3a(KaMEHUCThIC
munepaisl).Mpuna, FOnona, Ampurpura, ['epkynuna, Becta — camblii sipkuii 00bEKT
JaHHOU rpymnmbl, MiTokaBa — mepBoe TeI0, Ybh 00pa3iibl MOBEPXHOCTU ObLIIN U3YUYEHBI
YYE€HBIMU U BTOPOE, KyJia COBEpIIanach Mocajaka KOCMHUYECKOT0o KOpaoJis.

Kimace M- Tpetunii kinacc, 4Yb€ HU3YyYEHUE NPOBOJUTCS C OOJBIIMMHU
cinoxHocTsIMU. Cpean Bcex HEOECHBIX TN 3TOr0 THUIA OHU CaMble SIPKUE 3a CUET
COZIEpKaHMsS 3HAYUTEIBHOTO KOJIMYECTBA METAJUIOB — HUKENSA U kene3a. Cambim

SHAYUTCIBbHBIM 110 BCJIMYHUHE IIPCACTABUTCIIEM KJlaCcCa M sasnsercs I[lcuxes.

2.2. MHcropus uccjie10BaHUS ACTEPOUIOB U KOMeT.

ACTPOHOMBI €I1I€ CO CPETHUX BEKOB (PMKCUPOBAIH JIBIKEHUS KOMET. Tak Oblia
otkpbiTa koMeta ["ammes. B1070-1080 r. — ee nuzobpaszunu Ha rodenene baiie
(cpaxxenue nipu Nactunrce 1066 rona), u Toiabko B 1705 . — Damyna Nanneit
BBISICHUII, YTO 00BEKTHI 1531-ro, 1607-ro 1 1682-ro rog0B IpeACTaBISIIOT COO0I0
€IMHYIO KOMETY, KOTOpas J0JKHA BepHYThes B 1758 rony. Ero npeacka3zanue

C6BIJIOCI>, H TCJIO Ha3BaJIM B €I'0 YCCTh.

N3yuyenue actepon10B Ha4Yanoch nocie oTkpbITus B 1781 rogy Yunbamom
I'epuienem miianets! Ypan. boutn otkpeiThl Llepepa 1801 roa, [Tannaga, FOHoHa,
Becra 1807r. C Tex nop Kak/plil rog 00HapyKMUBaJOCh HE MEHEE OJHOTO HOBOTO

acTepona B roa.


https://втораяиндустриализация.рф/uglerodnyie-nanotrubki-ih-proizvodstvo-svoystva-i-primenenie/
https://втораяиндустриализация.рф/himicheskie-resursyi-mirovogo-okeana-i-ih-dobyicha-iz-morskoy-vodyi/
https://втораяиндустриализация.рф/gidroksid-magniya-harakteristika-svoystva-i-poluchenie-himicheskie-reaktsii/
https://втораяиндустриализация.рф/oksid-zheleza-iii-svoystva-poluchenie-himicheskie-reaktsii/
https://втораяиндустриализация.рф/nikel-svoystva-atoma-himicheskie-i-fizicheskie-svoystva/

C pa3BUTHEM KOCMOHABTUKU W3YYEHUE ACTEPOUIOB U KOMET BCTYIHUIIN B HOBYIO
apy. B 20B. u Hauane 218. CCCP, CIIA, fInonus, EBpona 3amyckany KOCMHUYECKUE
Kopabiu Kk 3tuM oobekTaM. CymmapHo okouio 30 kocmuueckux muccuid. He Bce
MHUCCHH YBEHYAIMCh YCIIEXOM, HE BCE KOPAOJIM BBIITOJHWINA CBOM 33J1a4H, OJJHAKO,
OBbLIO COOPAHO MHOI'O JaHHBIX, TO3BOJIMBILUX MPOI0JDKaTh u3yueHue (Cm. Tabnuiy

No 1).
2.3. BbiOop o0beKkTa HCCIeT0BAHUIA.

AHanu3upys o0beM nH(OOPMAITUH TPEIBIAYIIETO pa3eiia, MOKHO BBISIBUTh HanOoOJIEe
«UHTEpPECHBbIE» acTepousbl W KoMmeTol. [lpu 3TOM wHHTEpec MOXeT ObITh
pazHoIUIaHOBBIM. C TOYKM 3pEHUSI HAyUYHBIX HCCIEIOBAHUM, U3yYeHUs 0Opa3oBaHus
Bcenennoit u nameit ConHeuHON CHCTEMbI MHTEPEC MPEJCTABISIOT HEOECHBIE Tea,
3abpomennbie u3 nosca Koiinepa u obmaka Oopra. [1o MHEHHIO y4eHOTO COOOIIECTBA,
MMEHHO B ATUX MOsIcax OOMTAaIOT OOBEKThI, HAMOOJIEe COXPAHUBIINUE MEPBO3TAHHYIO

CTPYKTYpPY IIpH 3apokaeHur COTHEYHON CUCTEMBI.

A BOT C TOYKH 3pEHUS Pa3BEAKH PECYPCOB, HHTEPEC MPEICTABISIOT aCTCPOUIBI
KkimaccoB «M» u «Cy», Tak Kak cojiepKaHHE IOPOTOCTOSIIMX DJEMEHTOB B HHUX
HauOosiee BBICOK. [Ipu 3TOM, 3TO NOKHBI OBITH HEOECHBIC TeJa, CONMKAIOIIUECs C
3emiel, KOCMHYECKHE ammapaTbl M J0ObIBaromiee OO0OpYIOBaHHUE JIOJHKHBI

3aIyCKaThCs TIOKa C OPOUTHI 3EMITH.

AHanu3 BO3MOXKHO HWHTEPECHBIX HEOECHBIX OOBEKTOB TMPHUBEI K BHIOOPY
actepousa KpyutHu. Bo-niepBbiX, OH BXOJUT B COCTAB IPYIIIbI aTOHOB U MEPECEKAET
opbuthl Tpex miaHeT: Benepol, 3emnmn u Mapca. Bo-BTOpbIX AaHHBIA acTepoua
JIBUKETCSI B OpOMTaIBLHOM pE30HaHCe ¢ 3emJiiei, Mepuoj| ero oOpalleHusi BOKPYT
ConHila moutu paBeH nepuoay ooOpaienus 3emnu. B-tpetbux, actepous KpynthHu
OTHOCHUTCS K penkoMy kiaccy QacTepousoB IO CHEKTpaJbHOMY cocTaBy. B
CHEKTPAJIbHOM AHAJIM3€ ACTEPOMAA MPUCYTCTBYIOT OJIMBUH M INHPOKCEH, a TaKKe
MPU3HAKH MPUCYTCTBUS METAJIOB, UTO MOXET MPUHECTHU HEMAJTYIO MPUOBLIb B Cllydae

HCCICAOBAaHUA U p33pa6OTI(I/I IMOJIC3HBIX UCKOIIACMBIX aCTCPpOHIA.



KpyutHu oOnamaer [OBOJIBHO BBITSHYTON 3JUIMIITUYECKOM opouroii,
BCJIEJACTBUE YEro B CBOMX KpalHUX IOJOXEHHSIX OH MpUONMKaeTcs K opOure
Mepkypusi, a 3atem, niepecekast opoutsl Benepsl u 3emin, yxoauT Kk opoute Mapca
(puc. 9). A m3-3a opOHMTaIBLHOrO pe3oHaHca ¢ 3emieii, KpyuTHu mposieraeT CBOIO
OpOUTY B TE€YEHHUE OJHOTO 3€MHOT0 T'0Jla, BCIEJCTBUE YErO €ro MHOTJa Ha3bIBAIOT
BrOopoi Jlynoi. Commkenue ¢ 3emiieit HOCAT perylsapHbli XapakTep. Ha npotspkenun
NOCIEAHUX TOYTH TPUALIATU JEeT MakcuMmaibHoe cOmmbkenue KpyutHu c 3emueit
MpoUcXoauT B HosiOpe. Takas yacToTa U MOCTOSIHCTBO COJMKEHUN MOTYT OOJIErYUTh

HCCIICAOBAHUEC OTOI'O HEOCCHOTO Tea.

3. UccaenoBatenbckas 4acTh
3.1.BbI00p cXeMbl M0JIeTa K ACTEPOUAY

JI1st Toro, 4TOOBI MOHSTH KAKUM CIIOCOOOM MOKHO J1I00paThCsi K aCTEPOUIY C
OKOJIO3€MHOW OpOMTBI, PACCMOTPUM B3aMMHOE pacMojoxeHue opout KpyutHu u
3emiu (puc.9)

Kak BuAHO W3 pHUCYHKa, TEPUIEHTP OpOUTHI KpyWTHM HaXOmuTCs BHYTPH
OopOUTHI 3eMJIH, a aroIEHTP MEXK Ty opouTamu 3emiin U Mapca.

Haunboinee npocTbIM ¥ 5KOHOMHYHBIM CITIOCOOOM NEepexoa ¢ 0OJIHON OpOUTHI Ha
JIpyTyIo Ipu3HaHa ['OMOHOBCKas AByXUMITyJIbCHas cxeMa (puc 10).

[IpuMeHUTENBPHO K HalleMy CJly4yalo, €cTh JBa BapHaHTa Iepexoaa ¢
OK0JI03eMHOM opOuThl 1 Ha opbuty actepouna KpyutHu - mo opbute nepexona 3 B
aroIIeHTP OpOUTHI acTepouia, U o opouTe 4 B MEPUIICHTP OPOUTHI ACTEPOUIA.

JI1st mpoBeieHUsT pacyeToB HaM OyAYyT HEOOXOAUMBI CIICTYIOIINE BEJIMUYNHBI:
R, =2,261- 101! M — ademmii acreponna Kpyurnu;
Rp =7,24 - 101° M — nepurennii acreponna Kpyntau;
Rp = Rp =1, 496 - 101! M — pamuyc 3emH0it opouts! Bokpyr ComHIa;
Ry1=6,6 - 10° M — paguyc 3emnu;
pe = GM=1,327 - 10%° M3 /¢? - rpaBuranmonnsni napamerp CosHIa;

Uy = GM,=3,987- 101 M3 /¢? - rpaBuTaLMOHHEI HapaMeTp 3eMIIH.
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YToOBI MOHATH, KAKOM M3 CIIOCO00B 00jiee SKOHOMHYHBIN, HEOOXOIUMO 3HATH
CyMMapHBIi HUMITYJIbC B IIEPBOM M BO BTOPOM Ciyd4asX, a ITIOCKOJbKY Macca
KOCMHYECKOT'0 amnmapara B 000OMX BapuaHTax OyJeT OJMHAKOBa, PacueThl CBOIATCS
TOJIBKO K OIPEEIICHUIO CKOPOCTEH B TOYKAX IMEPEXo/ia.

Op6I/ITaJILHy10 CKOpPOCTH TCJIa HA AJUITMIITUYECKON Op6I/IT€ MOKHO BBIYMCJIIMTBH H3
BBIPpAKCHHUA:

2 1
e
H r al’
1€ [ - TPaBUTAIMOHHBIA HapaMeTp, I — PacCTOSHUE MEXKIY TelaMH, d — JUIMHA
60HLH10ﬁ HOHYOCI/I AJIJIMIICA.

st opbut B Hameii cxeme (puc.10):

AP CP+CA Rp+R

a, =2 = = Bp*Ra — 1492101 m;
2 2 2
AB CB+CA Rp+R

a3 = — = = B 4 = 1,878 " 1011 M,
2 2 2
DP CP+CD Rp+R

=7 =775 = P2D=1'11'1011M;

Hrak, paccuntaeM CKOPOCTH Mepexoaa ¢ opouThl 1 Ha opouty 2.

Bapuant Nel.(Puc. 10)

CyMMapHasi CKOPOCTh IO TPAeKTOPUU 3 OYyJeT COCTOSTh M3 CYMMBI CKOPOCTEH B
Toukax B u A:

Vs3 =Vp1-3 +AVp32 1)
Vg 1-3 — CKOpOCTE B TOUKe B
AV 3_, — CKOPOCTb B TOUKE A

2)Haiinem Vg 1 _3 nas Touku B:

AV, 2
Vp1-3 = Vipor | [2+ (ﬂ> — 1{,rze (2)

Vkpo1

_ ,ug _ ,3,987*1014 _
VKpOl = R_o1 = W =7772,33 M/C, (3)

- IepBasi KOCMUYECKas CKOPOCTh 3eMIIH
AVg1_3 = Vg3 — pr11(4)

pas3HuIla CKOPOCTEN B TOUKe B, rae
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pe _ [1327:1020
= =29783Mm/c—(b

Vip1 = Rp Al 1,496-1011 /e~

JIMHENHAs CKOPOCTh BpamieHus 3emian Bokpyr CojHIa.

Vangs = .Uc(i—i)

as

PackpeiBaem Beipaskenue (4) ¢ yaerom (5) u (6) :

2 1
AVis = |uc (g - —) — Vo1 = 2889,03 m/c.

as

[TonctaBuB (3) u (7) B (2), BBIYUCIUM

2889,03 2
7772,33

Vga_s = 7772,33 [\/2 + (

- CKOpPOCTBb B TOUKE B.
3) OnpenesiumM CKOPOCTh ISl TOUKH A:

AVp3_p = Vagaz — Va2 - aHanoruuso (4)
2 1
Vanaz = [Hc (———)

Vanaz = [He (i—i)

[Toxcrarmsiem B (9) Beipaxkenus (9.1) u (9.2), momyunm:

AV 37 :\/“C(RiA_a%)_\/” (RiA—a—z) 47459 m/c

) - 1] ~3592,73 m/c.

(6)

(7)

(8)

9)
(9.1)

(9.2)

(10)

[Toacrasum (8) u (10) B (1) momyunM cymMMapHyIO CKOPOCTb IO TPACKTOPHUH 3:

Vs3 =3592,735+4745,9 =8338 m/c

Bapuant Ne 2.( Puc.10)

11)

CymMapHasi CKOpOCTh MO TpaekTopuu 4 OyAEeT COCTOSITh W3 CYMMBI CKOPOCTEH B

Toukax D u P:
Vsa = VD,1—4 + AVP,4—2

Paccuntaem ckopocth B Touke D:

2
_ AVp 1—4
Voi-s = Vioon j2+(VKpm) -1f,

rac

12
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2Rp
(Rp+Rp)

AVD’1_4 == VKpl - AVZ—)J]D4- - VKpl (1 - ) - 5 729,28 M/C (14)

Berunciaum (13) ¢ yuerom Haiiaennoro (14):
VD,1—4 =4 622,95 M/C (15)

PaccunTaem CKOPOCTDb B TOYKC P:

2 1 2 1
ez =Vanpa = Mara = fie(go= o) = kel =) =
P 2 P 4

= [He | 2B _ | ZED ) =299247 M
Iz ( \/ \/ ) /c (16)

E Rp+Rp Rp+Rp
[Toxcrarus (16) u (15) B (12) momyumm:
Vs4 =4622,946 + 2992,47 =7 615,425 m/c (17)

CpasuuB 3HaueHust (17) u (11) npuxoauM K BBIBOY, UTO MAHEBP MePEX0a ¢ OPOUTHI
3eMJiH Ha OpPOMTY acTepouaa MO HHEPreTHYECKHM 3aTpaTaM >KOHOMHUYHee
NPOU3BOAMUTH M0 TpaexkTopuu 4 (Puc.10).

3.2. Pacuer mapamMeTpoB acTepou/a.

3.2.1 Pacuer mnepBoii W BTOPOH KOCMHMYECKHX CKOpPOCTell s acrepoujaa
Kpyurnu.

CocTaBuM yCIIOBHE JWHAMHUYECKOTO PABHOBECHS KOCMHYECKOTO armapara
Maccoil m Ha KpyroBoi opOHTe acTepou/ia:

M V2 M
Frp=Fu=>Gn;—2=mR =>V = /GE, (18)

[ToncraBum B (18) n3BecTHbBIE MapaMeTphl AJIsl ACTEPOUIA, TTOTYUUM

6,67%10711%x1,3x1014
V., = [= . = 1,866 m/c 19
1,a 5*103/2 ) / ( )
BTopaﬂ KOCMHYECKasA CKOPOCTh — 3TO MUHHUMAaJIbHAsA CKOPOCTh, KOTOPYIO HYKHO
opuaaThb KA, 4yTOOBI OH BBIIIEN 34 peacabl BIUSAHUA I'PaBUTALMOHHOTO BO31EUCTBUS
HeOecHoro tena. 13 3akoHa COXpaHCHMUSI DHECPIUHU:
mvy
2

~G==0 (20)

Otkyna

Vo, = /20% (21)
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CpaBuuBas (21) ¢ (18), nemaem BbIBOS:

Voa = V2V, = 1,414 % 1,866 = 2,638 M/c (22)

3.2.2 Pacuer JIMHEHHOIl CKOPOCTH TOYKH HA aACTePON/ie U BHICOTHI CTAIIMOHAPHOI
opoOuTHI.

Kak BuIHO U3 MpenpIAyIuX pacdyeToB, KOCMHUYECKHUE CKOPOCTH ISl aCTEpOrIa
CYIIECTBEHHO HE BEJIMKH. YUHWTHIBas, 4TO MEPHOJ OOpallieHusi BOKPYTI CBOEH ocu
acteponnia KpyuTHM TOXKE HEBEJIMK, PACCUMTAEM JIMHEWHYIO CKOPOCTH BpAILCHHUS
TOYKHM Ha IIOBEPXHOCTH aCTEPOUAa U CPAaBHUM €€ C IIEPBOM KOCMUYECKON CKOPOCTBIO
acrepoua.

2mMR __ 2%3,14%2,5%103

V. =
ToB T 27,4%3600

= 0,15 m/c (23)

Kak BuaHo u3 cpaBHenus (19) m (23), Touka Ha MOBEPXHOCTU acTepoua HMEET
MEHBIITYI0 CKOPOCTh, YeM TepBasg KOCMUYECKAas Y TOBEPXHOCTH, a 3HAYUT €CTh OpOUTa
BOKpYT acTepoujia, HaxoJsch Ha Kortopod KA Oymer BHcCeTh HaJl OJHOW TOUKOMN
NMOBEpXHOCTH. Takasi opouTa Ha3bIBaeTCs cTaloHapHou. [liist ee pacuera nepenuiiem
(18) ¢ yueToM KpyroBoit CKOpPOCTH:

mM

G = mw?R, (24)

OTKYyJla

R="|2 — 12884,85 m. (25)
41T

OTHUMEM U3 TMOJYYEHHOTO pe3yjibTaTa paJuyC acTepoujia M TMOJIYYUM BBICOTY
CTallMOHAPHON OPOUTHI:

Hegan = R — R, = 12.884,85 — 2500 = 10384 M (26)

3.3. Onucanue cxeMbl HCCJIEJOBAHUS ACTEPONIA KOCMHUYECKHM aNNapaTomM

[TonpiTO)XKMM BCE MPOBENCHHBIE HAMU paHee pacueTbl. KocMuuecknid anmnapar
MIOCJI€ BBIBEJEHUSI HA OKOJIO3EMHYIO OPOUTY COBEPILIAET JABYX MMITYJIbCHBIA NEPEXO
Ha opOuty actepouna Kpyutuu (Puc. 11), roe u 3axBaThIBaeTCsl rpaBUTAIIMOHHBIM
BO3JICIICTBIEM acTepouaa. AmnmaparT MHEepexOJUT Ha BBICOKYIO KPYTOBYIO OpOHUTY
acTepoua.

C 9T0i1 OpOUTHI MPOBOASTCS OCHOBHBIE UCCIICIOBAHMSI aCTEPOUIa TP TIOMOIITH
BCEU HAYYHOM ammapatypbl, Haxosmieics Ha 6opty. [IpoBoauTcs netanpHas cheMKa
MOBEPXHOCTH JIs CO37aHUSI TOYHOM KapThl aCTEPOU/IA C TIEJIbIO BHIOOPA IITOTIAIKH JIJIS
3a0opa rpyHTa.
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[Tocne BeIOOpa MecTa 3abopa rpyHTa, anmapaT NepeBOIUTCS Ha CTAIIMOHAPHYIO
OopOUTY acTepomja, TeM CaMbIM 3aBHCACT HaJ HEMOJBWKHON OTHOCHUTEIIBHO HEro
TOYKOM.

Janee mpoBoauTcst 3a60p 00pa3oB rpyHTa 0€3 MOCaIKU OPOUTAIIBHOTO MOTYJIS
Ha acTepou] MpHU MOMOIIM TPOCOBOM cuctembl. [locne 3a0opa karicyna ¢ oOpa3iamu
IpyHTa TMOCPEJICTBOM TOM K€ TPOCOBOM CHUCTEMBbI BO3BpAIlla€TCAd Ha OPOUTAIHHBIM
MOJIYb.

B mocnencrteun, KA coBepmiaer Takou e JABYX HMMIYJIbCHBIM IEPEXO] Ha
OKOJIO3EMHYI0 OpOuTY. B ciencTBue Toro, 4To CymecTByeT BEpOSITHOCTh HAX0KAECHUS
B o0Opasliax rpyHTa HEM3BECTHBIX OAKTEPUl U MUKPOOPTAaHU3MOB, I1€JIeCO00pPa3HO HE
JOCTABJISITh KarcCyidy Ha 3eMIII0, a MPOBECTH MPEIBAPUTEIbHBIE MCCIEIOBAaHUS Ha
okosiozemMHor opbute Ha MKC B mensax 6ezonacHocTH. Tem camMbiM MBI 0oOJierdyaeM
KOHCTPYKIMIO BO3BpPAIIA€MOr0 MOAYJS, TaK Kak HE HYKHAa TepMO3aluTa,
UCHoJib3yeMas JUisl BxoJia B aTMocdepy, napaurtotrHas cucrema u JYMII, a taxke
TopMo3Has JIY /i cxoja CilyCKaeMoro amrapaTa ¢ OpOUTHI.

3.4. O00cHOBaHHE KOHCTPYKIMH KOCMUYECKOI0 anmnapara.

HUcxonss u3 onucaHHOM B MPEABIAYIIECH TJIABE CXEMbI TOJIETA, BBIICIHM

OCHOBHBIC y4acTKu paboTel KA (cm. pucl?):

- BBIBEJICHHE Ha OKOJIO3EMHYIO OpOUTY;

- YYaCTOK JIByX UMITYJIbCHOTO MEPEX0/ia Ha OpOUTY acTepOUIa;
- (yHKIIMOHUPOBAHHUE HA OKOJIO aCTEPOUTHBIX OpOUTAX;

- IBYX UMIYJILCHBIN Mepexo/1 Ha OpOuTy 3eMJu;

- 3axBat Bo3BpaTHOM Kancyssl MKC ;

AHanu3 BBIJICICHHBIX HAMH YYaCTKOB ITOKa3bIBaCT HAJUYHE JIBYX IMEPEXO0JIOB
CHavyajlla Ha opoOuTy acrtepousa, 3areM oOpatHo Ha opbuty 3emmm. To ecTh
IPEIoJIaracTCss MUHUMYM YEThIPE BKIIOUCHHSI MapIICBO JIBUTATEIIBHON yCTaHOBKH
Ha KOPOTKHI MPOMEKYTOK BPEMEHH C CO3JJaHUEM JOBOJIBHO MOIIHON TATH BO BpeMs

BKJIFOUYCHMA.

BBI60p THUIIA )IBHFaTeHBHOfI YCTAaHOBKM  CTAHOBHUTCA  OYCBUIAHBIM  —

TBCPAOTOIUIMBHBIC HC IMMOAXOIAT, TAdK KAK OHH MHPCAYCMATPUBAIOT OJJHOKPATHOC
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BKIroueHre. MoHHBIE ABUraTeld XOTS M SABIIIOTCS HauOOJiee SKOHOMHBIMH IIO
pacxoay pabodero Tenna u peKopACMEHaMH TI0 MTPOIOJDKATEITLHOCTH PaOO0THI, CO3/Ial0T
HeOonbIyto TATYy. [loaTomy HambGonee moaxonsmei JY nns nHamero KA Oymyt

)kujkoctHas /Y.

Mexny aByMs epexojlaMu Ha OpOUTYy acTepouia U 0OpaTHO OyAET JOBOIBHO
IPOAODKUTENBHBINA 3Tan QyHkunoHupoBanusi KA, na koropom Oynaer Heobxonmma
opueHTanus u crabmnmsanus KA 11 cbeMKy NOBEpXHOCTH. Takue MaHUITYJISILUU C
KA ¢ oxgnoit, HO Gosbmioit mo macce JIY OyayT BecbMa 3Hepro3arpaTHsiMu. [TosTomy
JOTUYHO Hannuue AByX Y — mepBas coBepmiaeT AByX HMILYJIbCHBIA IEPEXO] Ha
opbuty acrepoua, 3areM oTcTpenuBaerca. Ha opbure octaercs (pyHKIMOHUPOBATH

opOuTaNBbHBIA MOAYIb C MapiieBoi 1Y nis Bo3Bpara Ha OKOJIO3EMHYIO OPOUTY.

HOI[O6HaSI CXCMa KOMIIOHOBKH HCCICAOBATCIbBCKHUX KA YXKC IIPUMCHAIACh B

Halleil KOCMUYECKOM OTpaciiy MpU CO3AaHUM annapaTtoB cepuu «Podocy

JlaHHBIE KOCMHUYECKHMH armapar, pa3padoTaH Kak YHU(PUIIMPOBAHHBIM 0a30BBIi
ammapar JuIsi OCYIIEeCTBICHUS MHOTOIIEICBBIX M PA3HOIIJIAHOBBIX SKCIIEAUITHH C TIETBIO
HCCIICIOBAaHMS IJIAHET W MajblX Tel (KOMET, acTepOUIOB, CITYTHUKOB IUIaHET)
ConHedHOW cuCTeMBl. AmmapaT MOXXET MaHEBPHUPOBATh B HEMOCPEICTBEHHOU
OJIM30CTH OT MOBEPXHOCTH HEOECHBIX Tei, 00JIaMaroIuX ClIabbIM I'paBUTAIMOHHBIM

nosieM.[7] UTo oueHb OJU3KO HAIIeH CXeMe IMOJIeTa.

KoncTpykius anmnapara npeaycMaTpuBaeT BO3MOKHOCTh Pa3MEILICHHS Ha HEM,
OJTHOBPEMEHHO WJIM  BBIOOPOYHO, TEXHUYECKUX CPEJICTB  JIUCTAHIIMOHHOTO
30HIUPOBAHMS (PaZUOIOKATOPBI, TEJIECKOIbI U T. .), @ TaKXKE HCCIEA0BATEIbCKUX

30H10B (CIYCKaeMBbIX alllapaToB, MAJIbIX CTAHIIHM).
Takum 00pa3om ompenenuscs CocTaB KOHCTpyKiuu Hamiero KA.

Kocmuueckuii anmapat coctout u3 opoutansHoro 6yoka (Ob),.[7] (Puc.13) u

aBTOHOMHOM JBUTaTeNnbHON ycTaHOBKHU (AZlY), (Puc.14).

OpOuraneHblil OJI0K, B CBOIO OY€pelb, COCTOUT W3 MEPEIECTHOTO MOIYJS H

BO3BpaliacMoro ariiapara.

10



[IepeneTHbI MOIYJTb COAEPKUT BCIO OCHOBHYIO HAYUHYIO alllIapaTypy, CACTEMY
9HEpProcHa0KeHUs ¢ coiiHeYHbIMU Oarapesmu (CB), cHcTeMbl CITyTHHKOBOMW CBSI3H,
OpMEHTallMK, cTabuiv3anuu U Jp. Bo3Bpamaemblil anmapar mpeacTaBisieT coOoi
aBTOHOMHBIA MOIYJb cO cBoer /Y, HeoOX0auMoil 711 KOPPEKIIMH Ha OKOJIO3EMHON
opOuTE, C IHEPreTUYECKON YCTAHOBKOM, CUCTEMOM nepeadr U 00pabOTKU JaHHBIX U
TPOCOBBIM MOJyJIEM. TPOCOBBIN MOMYJb MO3BOJUT HE MPU3EMIISISACH HA TOBEPXHOCTh
acTepomjia, OIYCTHTh YCTPOMCTBO Juia 3abopa 00pa3lioB TpyHTa, IPOBECTU
HEOOXOJMMbIE MAHUITYJISIIIUM M BEPHYTh MPOOBI Karcyidy ¢ oOpas3liamMu TpyHTa.
Bosppamaemsiii anmapar BepHercss Kk MKC, © ¢ momMomip0 TpOCOBOTO MOIYJIsS

nepeacT Karcyiy ¢ oopasiaMu B crieruaibHoe 3a00pHoe yerporictBo Ha MKC.

3.5. Pacuer mapamMeTpoB Tpoca.

PaccMmoTpum paBHOBecHE CHII, ICHUCTBYIOIIMX HA UCCIIEA0BATEIBCKUIN 30H/ IEPE]] €ro
KacaHueM NoBepXxHocTH acteponna (Puc.16).

Fr =T+ Fy (27)
3neceFr - cUIa IPUTSHKEHUS K aCTEPOUTY, T- Crila HaTsKEHUs Tpoca,
Fy-uentpoOexHas cuia.

BrIpa3um cuiy HaTsSKEHUs

M-m

r2

T=F-F =G —m-w?-r=m-(gy— w?*-r) (28)

[Tycts m = 10 kr — macca 30873, r = 2500 M, gy = 0,0014 m/c? , S=0,1 Mmm - 0,1 Mm

= 1078m? — mowans nonepeuHoro ceuenus Tpoca. HaifieM KpyroByro CKOpPOCTb

2T 2T

w="—=——"=636-10">c" (29)
t 27,4-3600
[Monacrasum (29) B (28) :
2
T=10- <0,0014 - 6,36 - 107> 2500) =0,0139 H (30)

Haitném BHyTpeHHEE HANIPSKEHUE B MaTepHalie Tpoca:

0,0139
108

o= g = =1,39-10° Ila 31)
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CpaBHUM MOJYUYEHHOE HANPSKEHUE C HAMPSHKEHUSIMU Pa3pyLICHUS
MaTepHuayoB Tpoca u3 Tabmuiel 2. Bee npuBeieHHbIE MaTepraibl UMEIOT O0IbIION
3arac MpoOYHOCTH, TOATOMY HauboJiee 1eaecoo0pa3HbIM OYAET NOCTYIHBINA KeBIIap.

Hariném maccy Tpoca, U3roTOBIIEHHOTO M3 KEBJIapa:

Myp =S Ly prp = 10%-10* - 1440 = 0,144 kr. (32)

4. BLIBOIBI.

B xonme H&y‘—lHO-HCCJ’ICI{OB&TCJ’IBCKOﬁ pa6OTBI C IMOMOIIIbXO MECTOJOB aHaAJIM3a4,
COPTHUPOBKH, COIIOCTABJICHUA HAYYHBIX JAaHHBIX U UCTOPHUYCCKUX (I)aKTOB, B3ATBIX U3

OTKPBITHIX HCTOYHHUKOB B CCTH I/IHTepHCT, ObLIH IMOJYYCHBI CJICAYIOIINC PC3YJIbTATHI!
- pa306paJ'II/ICI> B OIIPpCACIICHUAX MaJIbIX HeOCCHBIX TCII,

- COCTaBHJIN KJIaCCI/I(l)I/IKaHI/I}O KOMCET U aCTCPOHUAOB 11O CBOCMY IIOJIOKCHHUIO B

ConHeYHOM CHCTEME U IO XUMHNYCCKOMY COCTaBY,

- COCTaBUJIM KPATKYIO HCTOPHUUYCCKYIO CIIPABKY M3YUYCHHUA KOMET U aCTCPOUI0B

Bap}I6e)I(HLIMI/I 1 OTCYCCTBCHHBIMHU KOCMHNYCCKHUMHU aI CHTCTBAMMH,

- ObUI BBIOpAaH OOBEKT JIJISl UCCIIEIOBAHUS U PACUETOB XapaKTEPUCTUK TOJIETa

KA k moBepxHOCTH 00BEKTA.
B pacueTHoit yacTu paboThl OMIH ONIpeIeTICHBI:

- CKOpocTH, HeoOxoaumeie mis nepexona KA ¢ opOuTsl 3eMiau Ha opOUTy

acTepom/Ia 1Mo JBYM Pa3JIMUYHBIM CXEMaM TI0JIeTa;
- ObLJ1a I0Ka3aHa 11e71eCo00Pa3HOCTh BEIOPAHHOM CXEMBI MOJIETa;

- pacCuuTaHbl II€pBad W BTOpaA KOCMHYCCKHEC CKOPOCTH IJIA BBI6paHHOFO

acTepouia, a TAKXKE BHICOTY JJISl CTAIIMIOHAPHOUN OPOUTHI;

- onucanu cxemy Bcero nojera KA.
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Manee Obuio 1aHO 000CHOBaHME KOHCTpYKIMU KA, ero cocTaBHbIX 4acTew,
HaJIMYHE HEOOXOAUMBIX CHCTEM B KaXKJIOM M3 HUX MCXOJS U3 CXEMBI IT0JICTa, a TAKKE

MIPOBEJICH pacyeT mapaMeTpoB Tpoca, Mo00paH MaTeprall U3 yCIOBHS Ha pa3phIB.
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Ipuioxenus

IIpunoxenne 1.Kparkas XpoHOJIOTHs U3yUEHUs KOMET U aCTEPOUIOB.

1984 - 86rr. — Komera 'atest. KA Bera-1, Bera-2, CCCP, cOmmu3miImnch ¢ KOMETOM
Ha paccrostare 10000 kv u 3000 km. KA «Giotto» EKA, npubmusuics k komeTe Ha

pexopanoe pacctosaue 596xm. KK Cyiicait u Cakuraks (Snonust), KK «3kcmiopep-

59» (CLIA);

1989 r. - "Galileo" (CIIA).ITpu nposete yepes3 mosic aCTEpOUA0B 3anedariiesn
CpaBHUTEIJIBHO 00JIbINON actepous Mna u criyTHUK J[akTuiib. DTO MEpPBBIA TBOMHOM

aCTCpouna, O6Hapy>I(GHHBIﬁ HCCIIea0BaATECIISIMU,

1981- 2001 r. — 5kcIepUMEHTAIbHAS aBTOMAaTHYECKasi MEKIUTAHETHAS CTAHITHS
HACA «DeepSpace 1» npomnuia Mumo koMeTbl bopemn u nepenaina Ha 3eMITo

MHOT'O OCHHBIX HAYUYHBIX JaHHBIX 1 H306pa)KeHHﬁ;

2003-2005 rr.- "Hayabusa" (SInonus) anmnapat npuOau3uiics kK acrepouay Mrokasa
Ha pacuétHbie 20 KM 1 Ha4aJI MPOBOJIUTH JICTATbHBIC UCCIEAOBaHMS. B CBs3M C
BBIXOJIOM M3 CTPOsI TUPOCKOIIOB, BHITIOJIHEHNE HAMEUEHHOM MPOrpaMMbl 0Ka3aJIOCh

T10JT YTPO30H;

2004 r. — ammapat HACA «Stardust» (CILIA) cobupaeT 00pasiibl MbLIH U3 KOMETHI

Bunbaa-2 nposieras MUMO KOMETBI Ha paccTosiHuE 236KM, B poTorpadupyeT ee

AAPO,

2005 r. — ynapauk «Deeplmpacty (HACA CIIA) crankuBaercs ¢ Temmens-1,

YTOOBI U3yUYUTh BHYTPEHHUH COCTAaB S/Ipa;

2010 r. — Muccus «<EPOXI» (HACA CIIIA), n3yuenue koMet XapTJin-2 U MOUCK

S9K30ILTaHCT BOKPYT APYTHUX 3BC3/IHI,

2011 r. — armapat «Stardusty (HACA CIIA) npubimxaercs k Temnens-1,
¢doTtorpadupyeT NpOTUBOIIOIOKHYIO CTOPOHY SApa U OTMEYAET IBOJIIOLIUIO

IIOBECPXHOCTHOTO CJIOA,
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2004-2014r.— anmmapat "Rosetta" EKA nob6paincs k komete 67P/UypromoBa-
['epacumenko u crycTui MOAYJb « DUIIbD) HAa TOBEPXHOCTh. Bhixoa Ha opoUTy B

Ka4eCTBC KBA3U CIIyTHHKA,

2016 r.— 3amymena amepukanckas MmexxmuianetHas cranis OSIRIS-REX,
npeaHa3HauYeHHasH sl TOCTaBKU 00pa3IoB rpyHTa ¢ acrepouna (101955) benny.

3abop rpyHTa 3amnanupoBad Ha aBryct 2020 r;

2014r. — nact. Bp. — SInmonus. KK «"Hayabusa" -2» npusemMinics Ha MOBEPXHOCTh
actepouna Ryugu. Poootel Rover-1A u Rover-1B lnepenanu nepebie CHUMKH
HNOBEPXHOCTU. POGOTHI yCIIENIHO BBIMOIHUIIN 3aIUIAHUPOBAHHbIE UCCIIEA0BAHUS
coCTaBa TPyHTa U CBOMCTB acTEpOUAa U Nepeain JaHHbIe Ha OpOUTATbHBIN ammapaT

MASCOT.

IIpunoxenue 2. AT00M PUCYHKOB

HOnutep

MNosic acteponaos

Mapc

Pucynok 1. ['maBnbIii nosic acreponioB  Pucynok 2. [Tosc Koiinepa
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Pucynok 3. O6nako Oopra Pucynok 4. TposiHCKHE acTEpOUIbI
Oy O\
= VE
PucyHok 5. AMypsbl PucyHok 6. ANIOJTOHBI
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PucyHnox 7. ATOHBI PucyHnok 8. Atupsl

3753 Cruithne

3783 Cruithne

Earth Distance: 1.452 AU
Sun Distance : 1.502 AU Jul 10, 2012

Pucynok 9. Op6uta acrepouna Kpyurau

Bapuant A Bapuant B
Pucynox 10. BapuanTel ' 0MOHOBCKOT0 ABYX MMITYJIBCHOTO IEPEXOJIA:

1 — opbuta 3emmnm; 2 — opbuTa acreponna; 3,4 — IEPEXOAHBIC AILTUTITUIECKUE
OpOUTHI
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Pucynok 11. Cxema nosnera KA:

1 — y4acTok BbIBEJIEHUSI HA OKOJIO3EMHYIO OpOUTY; 2 — MaHEBp BBIBEIACHUS HA
opOuTy Tmepexoja; 3 — oTIeIeHNE aBTOHOMHOM JBUTATEIILHON YCTaHOBKH; TIOJIET TIO
TOMOHOBCKOW TPaeKTOPHH; 5 —TIEPEX0]1 Ha KPYTOBYIO OpOUTY acTepouna; 6 — IepeBo
KA Ha crarmmonapHyto opOouTy; 7 — 3a00p 00pa3IioB rpyHTa; 8§ — MaHEBP BBHIBEICHHUS
Ha OpOMTY mepexofa actepoua-3emMis; 9 — oTaeraeHrue BO3BpAIlaeMOro MOIYJS OT
opbutansHOro; 10 — moseT mo nmepexoaHon opobute; 11 — mepexoa Ha OKOJIO3EMHYIO
opbuTty; 12 — 3axBat Bo3Bparaemoro Moyt MKC.

Acrepoun ®oboc-I'pyHT Mepkypuii-I1 Jlyna-I'no6

\ [ [ i

KocMuueckue CJIY)KCGHHC MOAYJIH, CO3JaHHBIE TO0 TEME

“®oboc-I'pynt”
I

Mapc-I'pynt Espona-II

s

-

Jlyna-Pecypc



Pucynox 12. CemeiictBo KA Ha ocHOBe yHUBepcaabHOU miaTdopmbr Pobdoc

Pucynok 15. Bo3Bpaiaembliii MOIyJIb C TPOCOBOM CUCTEMOM U KaICYJION C TPYHTOM.
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PucyHok 16. Pacuer TpoCOBOM CUCTEMBI:

1- Kocmuyeckuit annapart, 2-Tpoc, 3-uccnenoBaTtebCkuii 30HA4, 4-NOBEPXHOCTb
acTepouga, 5-ctaumoHapHas opbuTa, 6-ycnoBHoe 06o3HaueHMe LeHTpa
TAXECTU TPOCOBOW CUCTEMBbI.
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Ipuioxenue 3. Tadbaunbl

[Tepwon oopamenwus (P)

Cpennsist opOuTanbHasi CKOPOCTh

HunameTtp
Macca
[InmoTHOCTE

[Tepuon BpameHus

CrekTpasIbHBIN KJ1acc

[Mepuremmii(q)
Ademuii(Q)

364,008 cyTox
27,723 xkml/c

S KM

1,310 14 xr
2,000 r/em?®
27,44

Q

72,403MitH KM
226,11 mutH KM

Tabnuna 1. OcHoBHBIC XapakTepucTUkH acTeporna Kpyuruu (3753)

MaTepunanbl K2 Mpenen Nnpo4yHoOCTH o
MnotHocTb, P F o, Ma BbicoTa pa3pbiBa— , KM
SWCN, BOIOKHUCTbIE 2266 50 2200
yrnepoaHble HaHOTPYOKM
T1000G, rpaduToBOE BOSIOKHO 1810 6,4 361
Zilon PBO, 1560 5,8 379
NoMHGEeH30KCe30/IbHOE BOJIOKHO
Spectra 2000, pactaHyTble 970 3,0 316
LLeNOYKM BONOKOH NOANSTUNEHA
M5, 06BeMHbIV NOAUMEP COTOBOA 1700 5,7 342
CTPYKTYpblI
MnaHnpyemblit M5 1700 9,5 570
Kevlar 49, apamngHoe BONOKHO 1440 3,6 255

Tabnuia 2. OCHOBHBIE TTapaMeTPhl MATEPUAIIOB ISl H3TOTOBJICHUS TPOCA.
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