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MeToaunyeckmMnm matepvian

ANnA ydnTens

1 3TAN: OPFTAHU3ALVOHHbIA MOMEHT.

Yuntens BCTpevaeT kiacc, MpuBeTCTBYeT W 3ajaeT
BOMPOC, 3a4eM KOJIOHM3MPOBaTb Apyrve naaHeTbl?
[Ans oTBeTa Ha 3TOT BOMPOC, yunTesb AOMKEH O3Ha-
KOMUTCS C METOAMNYECKMM MaTEPUaNoM HIXe.

CyLLI,eCTByeT HECKO/IbKO npeanocbisioK, AnAa nccneio-
BaHWA 1 MOKOPEHUA APYTUX MNJ1IaHET.

1. JKoHOMUYecKas npPednocCsIIKa.

AcTepoungbl - 3TO OCTaTKM OT paHHero obpasoBaHNs
COoNHEeYHoWM cucTeMbl UAN 0B6OMKIN OT paspyLueHUs
nnaHeTbl. [lecatkn TbiCAY acTepouioB BpaLLatoTcs
Bokpyr CosiHuUa. B Halleln conHe4vHol cncteme 60nb-
LMHCTBO acTepouAOB FpynmnuvpyeTcs BHYTPUW mosca
actepouoB, Mexay opbutamu Mapca n tOnuTepa,
rAe HacuuTblBaeTca 6osiee 1 MAIH acTepounAoB, OKOI0
200 13 KOTOopbIX MMetoT grnameTp 6onee 100 Km.

Jlobblya MonesHbIX MUCKOMaemMblX Ha actepoujax c
MOMOLLbI0 POBOTOB — KPUTMYECKM BaxKHas 3ajadva
4N8 peanvsaumuy nNnaHoB ANIUTeNbHbIX KOCMUYeCKMX
rnosieToB Ha acTepounsbl, JIyHy n Mapc. XoTa BHezpe-
HVe aBTOMaTM3aLMy B Ha3eMHOW J0bblye NMose3HbIX
MNCKOMaeMbIX LWAO MeANeHHO W3-38 TeXHUYEeCKUX
npobsiem, HeCKosIbKO KPYMHbIX FOPHOAO6LIBAOLLNX
KoMnaHwui, Hanpumep, PYCAJ], Rio Tinto, BHP Billiton
WCMONb3YIOT aBTOHOMHOE WAM  MOJyaBTOHOMHOE
obopyAoBaHMe 1 TeXHONOTUW YAANEHHOro BUPTY-
aNnbHOro ynpasfieHWs, KOTOpble MO3BOASIOT FOPHO-
paboynM ynpaenaTb 060pyAOBaHNEM, HAaXOAACb Ha
PacCTOAHUN ThICAYN MUJTb OT HEro, YTOo, B MPUHLMNE,
TakKxe NpPUMeHMMO B kKocMmoce. Kpome Toro, B A06bI-
4y MOJMIe3HbIX WCKOMaeMbIX B KOCMOCe BOB/eYeHbI

He TONIbKO KoMmnaHwuun. CtpaHbl bavxHero BocToka
pa3pabaTbiBalOT KOCMUYeCKMe NPOorpamMmbl U BkAa-
AbIBalOT CPeACTBa B 3apoXAatoLLMecs YacTHble KOC-
MUYecke MHULMATUBBI NO AobblYe Cbipbs. ITO Ha-
LeNeHo Ha To, YTObbI AaTb MM OMOPY 418 CO3AaHuSA
BHE3eMHbIX 3aMacoB BO/Jbl — BeLEeCTBa, CrOCO6HOro
CNYXUTb TOMAVBOM ANA KOCMUYECKMX MyTeLlecTBUiA,
— 1 APYrnX pecypcoB, KOTOpble MOTYT BbITb NCMO/b-
30BaHbl 4151 NPON3BOACTBA Yero-n1Mbo B kocmoce. Y
OA3 n CayaoBckoi ApaBun ecTb KOCMUYeckmne npo-
rpammel. Caygosckasa Apasus nognucana s 2015 rogy
JoroBop ¢ Poccmeld o cOTpyaHM4YecTBe B 06/1acCTu
ocBoeHus kocmoca. Momumo aeHer BamkHuA Boc-
TOK Takxke 0613a4aeT BbIFOAHbIM PacroiOXeHNeM,
HaxoZAsACb BN3KO K 3KBATOPY, UTO CHMXAET 3aTpaThl
Ha 3aMycK KOCMMYeCcKMX annapaToB 13-3a BpallleHus
3emnn. Navitas oxmgaeT, UTO KOMMaHWMK 3anycTaT
CMYTHUKW, MLLyLLIMe pesKne rasbl 1 MeTan/bl Ha acTe-
pounaax, B bavxanne nNsaTe neT, a pakTnyeckas fo-
6bl4a NponsorijeT B bavmxanimne BoceMb NieT (MCToY-
HUK: Bloomberg).

Mo HekOTOpbIM OLEHKaM MWHepasbl acTeponAHOro
nosica mMexagy Mapcom u HOnmuTepomMm MOryT CTOUTb
49 cekcTUNNNOHOB pybneii (49 x 10?"), yTo cocTaBnseT
7 TpUANMOHOB pybner (MpumepHo 1/3 rofoBoro 6104-
xeTa Bcelt Poccuin) Anst Kaxaoro ns 7 MUAInapaos Ye-
ioBeK Ha 3emne no Tekywmm ueHam. JxoH C. fisrounc,
aBTop «Mining the Sky», yTBepXaaeT, 4TO acTtepous
AnameTpom 1 KM ByaeT nMeTb Maccy OKO0 2 MUAIN-
apAoB TOHH. B ConHeuYHoM cncTeme BO3MOXHO Haxo-
AUTCA OKOMI0 MUJIMOHA acTepou0B Takoro pasmMepa.
Mo cnoBaM Jlblonca, OANH 13 3TUX acTeponaos byaeT
cogepxatb 30 MUINMOHOB TOHH Hukens, 1,5 Myunan-
OHa TOHH MeTannn4yeckoro kobanbta v 7500 TOHH
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NAaTUHbIL, IPUYeM CTOUMOCTb OAHOM TOJIbKO NAATVHbI
cocTaBnsieT 6onee 10 TPUAANOHOB pybner Uax Nono-
BMHa rofoBoro 6romkera Poccun. (MCToUHMK: Jlbronc
1996, burrc 2013, NASA).

AcTepongbl cogepxaTt BOAYy, KOTOpas MOXeT cTaTb
K/IFOYOM K TOMY, UYTO6bI f0bpaTbCa 4o Mapca 1 nccne-
J0BaTb AanbHWI KOCMOC. Boga sBnsieTcs 6ecLieHHbIM
TOBapOM B KOCMOCE, yUUTbIBasA NOTEHLNabHbIE TPY/-
HOCTW A06bIYM NibJa Ha Mapce U/uam BO3MOXHOCTU
NprBe3TN acTepons Ha 3emJito.

2. CoyuanbHO-2yMaHUMAPHAS nPednocCsIIKa.
KonoHun Ha gpyrnx nnaHetax VMIMeeT CMbICa opra-
HW30BbIBaTb A1 YA06CTBa A06bIYN MOME3HbLIX UCKO-
naemblx, a Takxe B LieIAX MOBbILLEHNS BEPOATHOCTH
BbDKVMBaHWS 4YenoBeyecTBa, B Cayyae r106anbHbIX
KaTacTpod (CTonKkHOBeHMe C actepoungamun n T.4.). B
JaHHOWN Mnpejnocklike, nepecekaroTcd 3KOHOMUYe-
CKasi cocTaBnsowas - 40bblva NoNe3HbIX 1UcKonae-
MbIX 1 MPUHLMNM CHUKEHNSA PUCKOB — BbKMBAEMOCTb
yesioBeYyecTBa Kak Buja.

CoBpeMeHHble MOAXOAbl MOYTU BCEX KOCMUYECKMX
areHTcTB (Pockocmoc, NASA, ESA v ap.) npeanonara-
0T OCBOEHME APYruX NAaHeT B HECKOJIbKO 3Tanos. OT
passeAKkn A0 CTPOUTENBCTBA MOMHOLEHHOW KOMOHNUN
Ansa nogei. Mpr 3TOM KIKoUEBYHO PoJib Ha BCeX 3Tanax
UrpatoT noslyaBToMaTMyeckme poboTbl PasINYHBIX
BVAOB W MpejHa3HayeHWn, OT pa3BefbiBaTeNbHbIX
BbICOKOMPOXOANMbIX  POBEPOB-MJIAHETOXOA0B, A0
06bIYHBIX CTPOUTE/BHBIX MOBWBHBIX 3D-NPUHTEPOB.
Hanpumep, B «<9k30Mapc» - COBMECTHOM npoekTe Po-
cKkocMoca 1 EBponeinckoro KoCMmM4Yeckoro areHTcTBa,
OCHOBHOW ynop B 0cBOeHWN Mapca Aenaetcs UMeHHO
Ha pobOTOTEXHNYECKYIO FPYMMMPOBKY YNpasasemyto
¢ 3eman (http://exomars.cosmos.ru/index.php?id=1,

https://exploration.esa.int/web/mars/).

PasymeeTcs, UTo Npu peanmnsaunim Nojo6HbIX MUCCUTA
HeobX0AMMO peLunTb OrPOMHOEe KOIMYeCTBO 3ajad
N CTONKHYTBCS C BOMbLUMM KONMYECTBOM Mpobnewm,
cpean HUX KOHCTPyMpOBaHWe, MporpaMMmpoBaHue,
[0CTaBKa, obecrneyeHne aHepruen, ynpasneHe u ap.

B cBS31 € TeM, UTO Ha camoM Mapce OTCyTCTBYET ropto-
yee A/151 B3I€THBIX MOAYNEl, MUNOTAPYEMbIE MUCCUM
Ha Mapc BO3MOXHbI TO/IbKO MOC/1e TOro, Kak 6yAeT no-
CTPOEHa MOJIHOLEHHAsi MapCUaHcKasi KOoHWS, UMe-
FOLLAs BCE CUCTEMBI XU3HEeobecrneveHns 1 yMetoLLas
MPOV3BOAUTb PaKkeTHOe TOMMBO U3 MECTHbIX pecyp-
COB. HO 4151 3TOr0 HYXXHO 4TO-TO YTO ByZeT CTPOUTb
3Ty KONTOHWIO 6€3 yyacTus Yenoseka. 37O U eCTb HaLu
po60Thbl. VIMEHHO OHU U ABASIHOTCS NMEPBLIMU 3eMHbI-
MUY KoNoHUCTaMmn Mapca.

3. Uccnedoeamenbckas npednocslixa.

ANs CHUXEeHWS pUCKOB 1 3aTpaT Ha peannsaLmio mac-
LWTabHbIX MPOEKTOB, LilenecoobpasHo genaTb Npejsa-
puUTeNbHbIE NCCNEA0BaHNSA N SKCNEPUMEHTbI, M03BO-
NsolWmMe NpoBepuUTb NpeABapuTe/ibHble Hay4Hble
rmnoTesbl Ha He6O/bLLUMX NpoekTax. Takue nccnego-
BaHWSI MO3BONAIOT OTPaboTaTb TEXHONOrMK, MOAXO-
Abl K peanvsaumm, MpUHUMNbI yrpaBaeHus 1 T.4. Yo
B CBO ouepespb CyLLeCTBEHHO CHUXAET PUCKU NMpu
peanunsaumnm yxe MacLUTabHbIX 3KOHOMUYECKUX U CO-
UManbHbIX MPOEKTOB.

2 3TAN : AKTYANIN3AUNA SHAHUA

YuunTenb A0MKEH MO3HAKOMUTBLCA C OCHOBHbLIMU 3Ta-
namm CTpouTenbCTBa MapcnmaHckol 6a3bl BXOAALLN-
MUK B Poccmincko-EBponerickmuii NpoekT «3K30Mapc».
Mocne Yero NPOBECTM YCTHBIN ONPOC yYaLLMUXCH O TOM
KakKue 3Tanbl CTpouTenbCcTBa MapcraHckom 6a3bl OHM
MOTYT MpUAYMaTb N Kak IMEHHO OHW ByayT X pea-
Nn30BbIBaTb. Pe3ynbTaTbl onpoca Hago byaeT 3anu-
caTb B TabnvLy «OCHOBHbIe 3Tarnbl OCBOEHUS APYTNX
nnaHeT». lNocne onpoca pacckasaTb yyawmmcs o6
3TanHOCTWN cTpouTenbCcTBa MapcuaHckon 6asbl «3k-
30Mapc», UCNonb3ysa cnangbl 7-9.

MepgbiM 3manom B NOCTPOEHUM KONOHUM Ha Mapce,
KOHEYHO, 6bI10 H6bl OBHapyXeHVe MecTa Ha niaHe-
Te, Hanbonee NPUrOAHOIo ANS BbIKMBAHMWSA. YUyeHble
obpallatoT BHMMaHWE Ha NoAtoca NiaHeTsbl, rae co-
cpefoToYeHbl 6o/bluMe 3anackl fbAa, KOTOpble Ha-
KanamBannucb MHOFO TbiCAY NieT. 3TOT Nej COAepPXUT



http://exomars.cosmos.ru/index.php?id=1, https://exploration.esa.int/web/mars/
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3Ha4uNTe/IbHOEe KO/In4ecTBO 38M€p3LIJ€I7I BO/Jibl, KOTO-
Pyro noTeHumnaabHO MOXHO AO6bITb n nNoaroToBUTb
Aana yI'IOTpE6}'IEHVIF| nrabMN.

Ha nontocax Takke eCTb MHOrO ApPYrMx MnonesHbixX
pecypcoB, Taknx KakK yriekucblii ras, xxeneso, anto-
MUHWA, KpeMHWU, cepa. VX MOXHO MCMONb30BaThb
NS NMPOM3BOACTBa, HampuMep, CTekNa, KMpnuua,
naacTnka 1 Apyrmx HeobxoAMMbIX B CTPOUTENbCTBE
MaTepnanoB. B KOHLe KOHLOB, MPUIOXMB YCUANS,
MOXHO ByZAeT Aaxe MCMob30BaTk BOAOPOA 1 MeTaH
Ha nnaHeTe 19 NPOWM3BOACTBA Tonamea. Bnpouewm,
BCE 3TN Pecypchbl, Kak N MPUroAHas ANS XU3HU cpesa,
He 6yayT AOCTYMHbI AN NEPBbIX KONOHUCTOB Cpasy.
MosToMy cHa4vana npejsiaraeTcs oTnpaBuTbL Ha Mapc
rpynny poboToB, KOTOpble Obl HAYaTk CTPOUTENBCTBO
A0 NpubbITUS NtoAei.

Bmopoii aman - NoCTpoeHne MapCUaHCKOM 6a3bl.
OHa Ao/kHa COCTOATb U3 Tpex 4acTel: LeHTpanb-
HOro apa, Tpex Kancyn U MacCMBHOMO Kyrnosa, Ko-
TOpbIA 6bl BCe 3TO HakpbiBan. LleHTpanbHoe sS4po
6a3bl JOMKHO 6bITb 12,5 MeTpoB BbICOTOM U 5 Me-
TpoB B AgnameTtpe. OHO JO/IKHO C/IYXUTb B KayecTse
HebONMbLUNX, HO AOCTATOYHBIX XW/bIX MOMELLEeHNIA
[N151 acTpOHaBTOB. TpW Kancy/bl BOKPYr saapa 6yayT
nrpaTte po/b BO3AYLUHbLIX NPOBOK - Mepexos0B, coe-
AVHSOLLMX AP0 C MOBEPXHOCTHLI0 Mapca n MMHUMU-
3MpYHOLLMX Nepenaj aTMochepHOro AaBneHns mMex-
4Y HUMW. A OFPOMHBIN Kynoa 13 Noan3TUAEHOBOro
BONOKHA JO/KeH b6bITb MOKPLIT 5 MeTpamu fbAa,
KoTopble byAyT 3aKpblBaTb BCHO MAOLLaAb 6a3bl. 3TO
HY>XHO ANSt TOro, YTO6bI 3aLMTUTL KOMOHMIO OT KOC-
MUYECKO pajuaunu, a Takxe oTperyamposatb BO3-
AyLIHOe JaBneHune.

Kak TonbKo pob0oThl 3aKOHYAT CTPOUTL 6a3y, Ha Mapc
OTMNPAaBUTCHA KMMNAX N3 LLECTU YeoBeK. JlyyLle Bcero
3anycTUTb 3TY MUCCUIO BO BPeMsl MapCMaHCKOro rno-
NAPHOro neTa, KorAa CoNHeuYHbl CBeT byAeT coxpa-
HATbCA B TeveHne 288 gHeli. KOHeYHO, acTpoHaBTaMm
6yAyT HY>XXHbI 3amacbl MULX 1N 31eMEHTOB NUTaHWUS,
UTObbI NEepexnTb Takoe MPOAO/IXUTENbHOE feTo. A
TaKXke MPUroAATcs peakTopbl, KOTopble Bbl CMOMIN

NPOV3BOANTE SHEPTUIO N3 MAaPCUAHCKUX 3/1eMEHTOB,
TaKMX KaK TOPUIA.

3aknwyumensHsili 3man - pacliMpeHvne 6asbl U
noAroToBka kK TeppadopmupoBaHuo. PoboTbl moj
KOHTPO/IEM KOJIOHUCTOB 3Ha4uUTeNbHO pacLuMpsoT
6a3y 418 TOro, YTobbl OHa MOrna NPUHATL 6osbLUe
KOJIOHNCTOB. HaumHaeTca maclwtabHas moAroToBka
K CTpoUTeNnbCTBY $pepM Ha KOTOpbIX ByAyT pasmHo-
XaTbCsi bakTepuu, NPOM3BOASILLNE KMCTOPOA.

3 3TAMN: NOCTAHOBKA YUEEHOI 3AAU
«l03BOHUTbLCA 4,0 MAPCA».

3adaHue: OnpeaennTb ABa 3HaYEHNSA 3a4epPXKN CUT-
Hana cBasn ot 3eman fo Mapca n obpaTtHo, NpeHe-
bperas 3aZep>xkamy, BO3HMKaOLWMMK B 060pyaoBa-
HUN cncTem cBasw. NepBoe 3HaYeHne COOTBeTCTBYeT
MaKCMManbHOMY CONVIXXEHMIO MIaHET, BTOPOE MaKCu-
MaflbHOMY YAaneHWIo Apyr OT Apyra.

AaHHele a5 pacyema:

3emna — TpeTbs Mo yganéHHoctn ot ConHua nna-
HeTta ConHe4yHol cuctembl. Camasa NAoTHasA, naTad
no AuameTpy 1 Macce cpeamn Bcex NNaHeT 1 KpynHein-
Las cpeAn nnaHeT 3eMHOV rpynnbl, B KOTOPYHO BXO-
44T Takke Mepkypuid, BeHepa v Mapc.

Mepuzenuli 147 098 290 km
Apenudi 152 098 232 km
CpedHuli paduyc 6371,0 km

https://ru.wikipedia.org/wiki/3emns

Mapc — uyeTBépTtasd no yganéHHoctn ot CosHua "
cefbmas no pasmepam rnnaHera ConHeYHoOW cucTte-
Mbl; Macca nnaHetbl coctasnseT 10,7 % maccol 3em-
nn. HasBaHa B YecTb Mapca — ApeBHepuMCcKoro 6ora
BOIHbI, COOTBETCTBYIOLLLEro JpeBHerpeyeckomy Ape-
cy. NHorga Mapc HasbiBalOT «KpacHOW MnaHeTon»
13-3a KPacHOBATOro OTTeHKa MOBEPXHOCTW, Mpuaa-
BAaemMoro e MuHepanomM MarreMmToM — Y-OKCUZAOM
xeneza(lll).



https://ru.wikipedia.org/wiki/Земля
https://ru.wikipedia.org/wiki/Перигелий
https://ru.wikipedia.org/wiki/Афелий
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Mapc — nnaHeTa 3eMHOW rpymnmnbl C pa3pexeH-
HOM  aTmMocdepoin
B 160 pa3 meHblue 3eMHOro). OCobeHHOCTAMKN Mo-
BEPXHOCTHOro penbeda Mapca MOXHO cumTaThb yaap-

(aaBneHve Yy NOBEPXHOCTU

Hble KpaTtepbl Hanop,o6|/|e JIYHHbIX, a TakKXe BYJIKa-
Hbl, AONVHbI, NYCTbIHN W NONAPHbIE NeAHNKOBbIE
Lankun Hanop,o6|/|e 3eMHbIX.

Y Mapca ecTb fBa ecTecTBeHHbIX CnyTHUKa — Po-
6oc n Jenmoc (B nepeBoje C JApeBHerpevecko-
ro — «CTpax» N «yXac», UMeHa ABYyX CbIHOBel Apeca,
COMPOBOXAABLUMX ero B 60t0), KOTopble OTHOCU-
TenbHO Manbl (Poboc — 26,8x22,4x18,4 km, [eir-
MoC — 15%12,2%10,4 KM) N UMerT HenpaBUIbHYIO

dopwmy.

HaunHas ¢ 1960-x rofoB HenocpeAcTBEHHbLIM UC-
cnegosaHveM Mapca ¢ nomowpro AMC  3aHUMa-
nnce CCCP (nporpammbl «Mapc» 1 «Poboc»), CLUA (npo-
rpammbl «MapuHep», «<BUKUH», «Mars Global Surveyor»
v apyrue), EBponeiickoe kocMmnyeckoe areHTCTBO (npo-
rpaMma «Mapc-akcnpecc») U WMHAWsS (Mporpamma
«MaHranbsiH»). Ha cerogHsILLHMA AeHb, nocne 3eMu,
Mapc - camasi Nogpo6HO n3yyeHHasn naaHeTa ConHeu-
HOW cnucTeMbl.

Mepuzenuti 2,06655-108 km
Agenuli 2,49232-10% km
CpedHuli paduyc 3389,5+ 0,2 km

https://ru.wikipedia.org/wiki/Mapc

PeweHue:
Hangem pacctosiHMsa mexay nnaHeTamu.

Agenutii Mepuzenuti

O6wue paccyxdeHus 045 CHUXEHUS Koau4yecmea pacyemos: Semnu Semnu

1. Kak n3BecTHO 13-3a TOro, UTo OpbUTLI MIAHET COMIHEUHOW
CUCTEMbI VIMEIOT SNANNCOBUAHYO GOpMY, 1 CaMu 3/TUNCI
op6bUT pacnonoxeHsl Tak, YTo CoNHLIE HAXOANUTCS B OLHOM
13 GOKYyCOB KaxZAoro 3aamrnca, Ho opbuta Mapca ropasgo

60nee BbITAHYTasA (CM. PUCYHOK).

*  OuyeBMAHO, YTO PaCCTOSHME Mexay nJaHeTaMn Makcu-
MaNibHO, Koraa 3emns n Mapc HaxogdaTcs B adpenmn.

* OuyeBMAHO, YTO PaCCTOSHWE MeXJAy MJaHeTaMy MUHW-
MasibHO, Korga 3ems HaxoanTcsa B adenuun, a Mapc Haxo-

AATCA B nepurennn.

Mepuzenuti Agenuli
Mapca Mapca

2. HallgeM MakcuMmanbHOe paccTosiHMe Mexzay MaaHeTamu

L oHo paBHO adesvito 3emnu + apennii Mapca.

ma.

L =152098232 + 249 232 000 = 401 330 232 (xm)
NS UACTOTbI BBIUMICIEHWIA, MOXETE MPEANoXNTb MPUBGaBUTL K 3TOMY PacCTOSHNUIO paguycbl 3emamn n Map-
€a, T. K. 3TO 1 CTb CaMoe MaKCMMa/lbHOEe PaCCTOsIHME MEXAY TOUKaMU MNIaHeT, a 3HaueHys Nnepurenes 1

aq)enmeB B34ATbl OT LLEHTPOB NJ1IaHET, a He OT MOBEPXHOCTN. Takum o6pa30M:

L, =152098232+ 249232000 + 6371 + 3390 = 401 339 993 (xm)



https://ru.wikipedia.org/wiki/Марс
https://ru.wikipedia.org/wiki/Перигелий
https://ru.wikipedia.org/wiki/Афелий
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3. Tenepb HalAeM MUHMMabHOE PacCTosHME MexXay nnaHeTamm L . OHO paBHO nepurenvio Mapca - ade-

nnin 3emMnn.
L . =206655000- 152098 232 = 54 556 768 (xm)

Mnn aHanornyHo BblunTas paanycbl NnaHeT:

L, . =206655000-152098 232 - 6371 - 3390 = 54 547 007 (xm)

Tenepb HaI7I/J.eM BpemM4A Tmin' 3a KOTOpoe CcurHan np0|7|,qu MVHNMaJ/IbHOE PaCcCTOAHMNE MeXay niaHeTaMu

1 BepHetcs obpaTHo: T . =2 Lmin / C, rae C3T0 CKOPOCTL CBETa B Bakyyme = 300 000 km/c.

T w=27%54547 007 /300000 =2 *181,8 = 363,6 cex unu 6,06 mun

mi

Tenepb Harigem Bpemsa T , 3a KOTOpOe CMrHaN NPOAAET MUHUMA/IbHOE PACCTOAHME MeXAy NaaHeTaMu

n BepHetcs obpaTtHo: T, =2L /C

Tmax =2 *401 339993 /300000 =2 *1337,8 =2 675,6 cex unu 44,6 mun

lMpumeyaHusa:
1. Hago 3ameTnTb, YTO pPaccMOTPeHHasa Bbllle 3a-

fava He MONHOCTLI0 OTpaxaeT PU3NYecKyto Kap-
TUHY Hallei coNHeYHol cncteMsl. B peasbHOCTY
Nna0CKoCTM opbuT Mapca 1 3eMan UMerT HaKIOoH
OKOJ10 2-X rPajycoB, TaknM 06pa3oM pacCTOSHUS
Hajo cyMTaTb C y4eToM 3Toro yrna. Ho B ¢BA3n ¢
€ro MasnocTblo, Mbl 3TVM MpeHebperaem. TeM He
MeHee B C/lyyae Co CTPOrvMm acTPOHOMUNYECKNMU
pacyeTaMu 3TO HeOBXOANMO YUNTbIBATB.

. Mapc 1 3emnsi NOCTOSIHHO ABUXKYTCS, U Takune npe-
JenbHble ciyYan BO3HMKAT B cpesHem pa3 B 17
net. TakM 06pa3oM peasibHasi KAPTUHA 3aepPXKKM
CUrHana sIBASIETCA YEM-TO CPeAHUM MeXay mony-
YeHHbIMW HaMW 3HAYEHUAMU.

Bb1800bI:
1. CyllecTBytoLLEE HA CEroAHsILIHWIA AeHb ynpas-

NeHne MapcoxojamMn He MNno3BOJIAeT MNMpoBOAUTb

Kakme-nnbo Mmccmmn KpoMe pa3BejbliBaTe/IbHO-NC-
cnefoBaTenibCkuX, B CBA3U C BbICOKMM BpeEMEHEM
OTKNWNKa.

. Ana cHyXKeHuna BpeEMEHW OTKJ/INKa HEO6XO,CI,VIMO

MMeTb LEeHTPp ynpasieHus Muccueri Ha opbute
Mapca.

. OpbuTaneHbIli LleHTp ynpasneHus mMuccuein, He

TONIbKO CHUXAET BpPeMsl OTKNKA, HO U MO3BOSS-
€T BepHyTb KOCMOHABTOB Ha 3eMJ/It0 U OpraHu-
30BaTb BaxToBOE BeZeHue paboTbl. T.K. B C/lyyae
nocajkun KoCMoHaBTa Ha Mapc, BBUAY OTCYTCTBUS
roptoyero Ha camom Mapce, 370 6yaeT 6unet B
OAVH KOHeLl.

. EAMHCTBEHHbIVI 3KOHOMUYECKN LieflecoobpasHbIii

BapuaHT KOMIOHM3aLMK - poboTM3NpPOBaHHas no-
CTPOViKa MOAHOCTbH aBTOHOMHOW KOMOHUK, C MO-
CneyoLLMM 3acefieHeM ee KONIOHUCTaMU.
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4 3TAN YPOKA: TPYNMNOBAA PABOTA
CAMOAHANN3 N CAMOKOHTPO/1b.

Kaxzas rpynna foknajplBaeT, Y4To NoayyYnnocs B UTO-
re pac4yeToB W BbICKa3blBaeT MMNOTE3bl BO3MOXHOCTA
peanu3aumu Lenen Mmccnn. 3atemM yyatumecs obcyx-
[A0T NONy4YMBLUMECS pe3yNbTaThl, CPAaBHMBAKOT CBOU
BbIBOAb! 1 PELLAOT, YTO HYXHO CAeNaTb, YTobbl MUC-
cus 6bla BbINOHEHa, T.e. 6a3a bbl1a NocTpoeHa.

YunTenb pa3BrBaeT MbIC/b YUYALLMXCSH O pObOTU3NPO-
BaHHbIX MUCCUAX, 3HAKOMUT YUaLLMXCs C TeopeTuye-
CKMMW NpeAnocblIKaMy JOKTPUHBLI OCBOEHUSA UHbIX
niaHeT npv MNOMOLUM POBOTU3NPOBAHHBLIX poBe-
pOB-N/1aHeToXoA0B, ynpasnsemMbix ¢ LIYMNa Ha opbute
0CBavBaeMOoW MiaHeTbl.

Mocne poknaga Bcex rpynrn, yynTesb MoKasbliBaeT
cnaing 13 ¢ npaBU/IbHbLIM OTBETOM.

3TAIN YPOKA 5. MOCTAHOBKA YYEEHOW
3AAAYN. «OTKPbITUE HOBOIO SHAHUS».

3adaHue: yunTenb opraHnsyeT obCyXaeHne 1 CTaBuT
NPo6/1eMHBIA BOMPOC: YTO MOJTy4YaeTCsd Ha OCHOBAaHNUN
pacyeToB 3asa4n «/l03BOHNTLCS A0 Mapca»? Bo3mox-
Ha /I MHOMIAaHeTHasa MUCCUS, yripaBasemas C 3eMnun?

A MOXET CyLLLeCTBYHOT Kakme-TO Apyrme cnocobbl? 3a-
Java yuuTens npuBecTy yyalumxcs K BbIBOAY O Heob-
XOAMMOCTW YNpaBAsemMoli ¢ OpbuTbl pobOTU3NPOBaH-
HOWM MUCCUW A5 OCBOEHUS APYTUX MaHEeT.

B pamkax 3Toro pasgena mbl paccMatpusaem obLyme
NoAXo4pl K yNpaBAeHWo yAaneHHbIMKU poboTU3Mpo-
BaHHbIMU MUCcUAMKN. OCHOBHOI NpobaemMori B yrpas-
NIEHNN NHOMNAHETHBIMU MUCCUAMU ABASETCA CBA3b.
[IByXCTOPOHHAS 3ajepxkKa T.e. Bpems Ha nepejaudy
curHana Tyga v obpatHo Mexay 3emneli u Mapcowm,
B JlyyLleM cnyyae coCTaBnseT 6+ MUHYT U B XyALLEeMm
cflydae HavbonbLUero yjaneHus Mexay nnaHeTamm
AOXoAnT A0 45 MUHYT. MNpn 3TOM B CBA3W C BpaLLeHu-
em 3emnun 1 Mapca BOKpYr CBoel ocu, Ana obecneve-

HWSI MOCTOSIHHOW CBA3M HEOBXOAMMO MOAAEPXMBAaTh
CNYTHUKM CBA3M Ha opbuTax oboux naaHeT U UMeTb
60bLUOEe KONMYECTBO HA3eMHBbIX CTaHUWIA CBA3W. Ha-
npumMep, Ansa ynpaeneHus Poccuiicko-EBponeiickoin
MUCCMEe «DK30MapC» byAeT WCMOoNb30BaTbCA CeTb
cBA3M ESTRACK EBponemnckoro KoCMmM4Yeckoro areHT-
CTBa, COCTOALLAA 13 8 Ha3eMHbIX CTaHLUMIM CBA3W, pac-
nosoxeHHbIX B EBpone, KOXxHOM Amepuike, ABCTpannm
n Adpuike, a Takxke opbUTaNbHbIN CMYTHUK CBA3M Mars
Express Orbiter.

YnpaBneHe amepuKaHCKOW MUCCMelr Mapcoxoga
Curiosity npeactaBneHo B npeseHTaUMM Ha cnarifjax
14-28.

YunTenb opraHusyeT 06CyXAeHMe 1 CTaBUT eLLle O4MH
npobnemMHbIn Bonpoc: Kak ynpaensTe po60TOM Haxo-
AALLEMCS Ha NMOBEPXHOCTW MAaHeTbl NMpU YCI0BUN He-
CTabunbHOI cBA3N?

CyLiecTByeT HEeCKOJIbkO BapuaHTOB yrnpaBieHus po-
60TOM. CaMblli O4YeBUAHBIA — MpsMOe yrnpaBfieHue.
Mog NpsAMbIM yrnpaBieHeM MOHVMaeTCa Hernocpea-
CTBEHHas nepejaya ynpasBastoLMX KOMaHg OT orne-
paTopa K posepy. [1o aHanoruu c asTomobunem. Pynb
noBepHyA - Koneca nosepHynnce. OgHaKo, B ciyyae ¢
Mapcom, MOBOpPOT KoJiec byzeT OCyLLeCTBAeH, TONbKO
yepes He MeHee 6 MUHYT Noc/ie NOBOPOTa pyns. B cesa-
31 C TeM, YTO CBSA3b C pOBEpPaMU Ha JanbHUX NaaHeTax
HecTabuibHa N UMeeT BonbLUve 3aLepXKW, MpsMoe
yrnpasneHne poBepoOM HEBO3MOXHO.

Hanbonee ncnonb3syemeim CNOCO60OM SIBASIETCA NaKeT-
HOoe yrnpaBneHue, r4ae Mocine aHanM3a OKpYXatoLLei
MeCTHOCTU U M3MepeHNs J/VH, HaunHaeTca cbopka
nakeTa KOMaHg, Ha ABuxkeHue. T.e. Takol nociefoBa-
Te/IbHOCTU KOMaHZ Ha ABUXeHWe KoTopasi npvisejer
Mapcoxog, B Hy>Hyto Touky. Kak npaswno, cbop v aHa-
N3 JaHHbIX 3aHVMaeT Lienblli AeHb, Noc/1e Yero naket
nepeAaeTcs Ha posep, 1 Mapcoxos oTpabaTbiBaeT ero
1 ONsATb NepefjaeT AaHHble 06 OKpyXatoLLeli MecTHo-
ctv B LYT1 ana aHanmsa.

MNepcnekTnBHbIE MUCCUM OCBOeHUA Mapca nnaHu-
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pytOT pacnofioxxeHne Ha opbute obuTaemMol Koc-
MWYECKOM CTaHLMW, KOCMOHAaBTbl KOTOpOM u 6yayT
OCyLLeCTB/IATE KOHTPO/Ib Haj poboTamMu B pexume
peanbHOro BpemeHu. OfHaKo, HeCMOTPSA Ha 3TO, B Lie-
NI9X MUHUMM3aLMW pUCKa NoTepu CBA3W U BbICBOOO-
XAEHUS NIOACKUX PecypcoB, pa3paboTymkn poboTos
JenarT Bce, UTObbl pPoBOThI U3 TeneynpasaseMblX,
TpebytoLLMX MOCTOSIHHOIO KOHTPOIA ofepaTopa, npe-
BpaLLaINCb B aBTOHOMHbIX, KOTOPbLIM OMepaTop uLLb
CTaBWT 33/,@4M N KOHTPOAMPYET UX BbIMNOMHEHWE, Ha
TeKyLLMIA MOMEHT OCHOBHbIM OCTaeTcs NMakeTHbIN pe-
XUM yrpaBneHus.

MepcnekTBa pPasBUTUS AaHHOMO HanpaBAeHVs Mos-
HOCTbIO aBTOMaTU4eckme pPobOTOTEXHWYecKre KOM-
MAeKcbl MoJ yrpaBieHVeM WCKYCCTBEHHOIO WHTEN-
nekTa, Tpebylole MUHUMANbLHOIO BMeLLaTe1bCTBa
YenoBeka. MoryLLe OCyLLEeCTBASTE C/IOXKHbIE 3aa4,
He TO/MbKO MCC/Ie0BaHVE OKPYXatLLell MecTHOCTY,
HO 1 CTPOUTENIBCTBO, PEMOHT, Aa/IbHSIS Pa3BeskKa.

Bb1g800b1:

1. CywecTByroLLee Ha CEroOAHSILUHWI JeHb peanunso-
BaHHOE yrpaBs/ieHVe Mapcoxosamun He no3Bosser
NPOBOAUTL Kakne-mmbo MUCCUN KPpoMe pasBejbl-
BaTe/IbHO-NCCNea0BaTeNbCKUX, B CBA3N C BbICOKMM
BpeMeHeM OTK/IMKa.

2. A CHWXeHUs BpeMeHW OTKIMKa HeobXOAMMO
VMeTb LeHTP ynpasieHns Muccnen Ha opbute
Mapca.

3. OpbuTtanbHbli LieHTp ynpaBneHus Muccmen, He
TOMIbKO CHUXXAET BpeMsi OTKAMKA, HO 1 Mo3BonseT
BepHYTb KOCMOHABTOB Ha 3eM/t0 1 OpraHn30BaThb
BaxToOBOe BejeHue paboThbl. T.K. B Cly4ae Nocagku
KOCMOHaBTa Ha Mapc, BBUAY OTCYTCTBUSI pakeTHO-
ro roptoyero Ha camom Mapce, 370 6yaeT 6unet B
OJWH KOHeLl.

4. Pa3BUTME TEXHOIOTUIA NCKYCCTBEHHOMO WHTENNeK-
Ta, TEXHONOTMIA POBOTOTEXHUKM N CO34aHME HOBbIX
MaTepranoB MO3BOJIUT CYLLLECTBEHHO MPOABUHYTb-
Cs1 B HaNpaB/IEHNN CTPOUTEIbCTBA BHE3EMHbIX 6a3.
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Onpoc «OCcHOBHbIe 3Tanbl
OCBOEHUSA APYrux nnaHeT»

OnucaHue smana Kak umeHHO peanusossieams sman
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Pednekcma n camooueHka

Temeol ypoka + -

llo3HaKoMUMCA € 3KOHOMUYECKUMU U Hay4YHbIMU npeanOCblﬂKaMU
K UCcnedo8aHur u NoKopeHUur apyzux naaHem

lo3HaKkoMUMbCA € OCHOBHbLIMU npuHyunamu ee&ywux KOCMUYeCKUX azeHmcme e o6aacmu
ocgsoeHuA 6pyeux niaagHem

Mo3HaKkoMumeca ¢ ocobeHHoCMAMU ynpaesieHusa UHONAGHEMHbIMU p060mU3UpOGGHHbIMU
muccuamu

Hayyumcsa aHanu3uposame U3bbimoyHele OaHHbIe 0715 PeUeHUs CIONHBIX UHMCeHepHbIX 30004

Hay4umcs npogodume oyeHKU UH#eHepHO-PU3UYECKUX 8e/UYUH 018 NPUHAMUS NPOEKMHbIX
peweHuli

Cnpoekmupogams co6cmeeHHyr opbumy

Mosyyumes npedcmassieHue 0 pacnpPocCmMpPaHeHuU cuzHana mexoy naaHemamu ConHeyHoU
cucmemsl

Y3Hame o npogune «Aspokocmuyeckue Cucmemel» Onumnuadsi Kpyxckogozo deuxceHus HTU

B daHHOM C1yyae 3HaKU 03HAYAOM: «+» - 8CE NOHAMHO; «-» - HUYe20 He NOHAMHO; «?» - UHMEPECHO, X0y y3HaMb 6o/bLUE.
Coomeemcmeytowjuli 61aHK ¢ mabauyeli makxe ecme 8 Pa30aMOYHbIX MAMepUanax 045 y4eHuKoe.




