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1. Oo6s13agHocTH KIopH PernoHaabHoro j3srana Bceepoccuiickoil OJMMIOHAALI IO

ACTPOHOMMM.

Pernonanshelii oTan Beepoccniickoi onumnuansl MIPOBOJUTCS B BUAEC HE3aBUCHUMBIX KOHKYPCOB B
Tpex Bo3pacTHbIX napamiensx — 9, 10 u 11 kmacc. Xropu PernonanbHoro srana Bcepoccuiickoit
OJTUMITUAJBI IIKOJBHUKOB MO ACTPOHOMHUHU COCTOUT MX HAyYHBIX M MEAArOTHYECKUX PaOOTHUKOB,
CHEeLUATU3UPYIOIUXCS B 001aCTH aCTPOHOMUU. YUCIEHHOCTD JKIOPH JIOJDKHA COCTABIIATh HE MEHEE
6 uyesloBeK, ONTUMaJbHBIA cocTtaB xwopu — 10-12 yenosek. Ilpencenarens U 3aMecTHTENb
npejcenaresns KIOpH Ha3HA4YaloTCsl OPraHOM YMpaBlieHHs oOpa3oBaHueM cyObekTa Poccuiickoit
Oeneparn. [Ipu dopmupoBaHuHM cocTaBa KIOPH OpraH yIpaBlIeHHs OOpPa30BaHHEM MOXET
BOCIIOJIB30BaTbCAd pekoMeHpauusaMu lLlenTpanbHoro oprkomurera u lLleHTpanbHOM NpeaMETHO-
METOJINYECKON KOMHCCHUU IO aCTPOHOMUHU BCepoccuiickoi 0JIMMIMaIbl IKOJILHUKOB.

B xozxe peuieHus 3amaHuil OJUMIUAJAMH YYaCTHUKAMHM, MPOAOJDKAIOIIErocs B TeueHue 4
4acoB, WIEHBl >KIOPH JOJIKHBI HECKOJBKO pa3 IMOCETUTh AyJUTOPUU M OTBETUTh Ha BOIPOCHI
YYaCTHUKOB OJIMMIIMAJBI 10 YCJIOBUSAM 3aAaHui. [lomMmumo 3TOro0, 'KIOpH MpOBOIUT 3aceJaHHe, Ha
KOTOpPOM pacrpeenseT 3adaHus KakIOoW Bo3pacTHOM mnapawienu. YneH xiopu, B chepy
OTBETCTBEHHOCTH KOTOPOTrO IMONAJAaeT TO WM MHOE 3aJaHue, JOJDKEH IPOBEPUTH €0 PEIICHUS y
KQ)KJIOTO YYaCTHHKA OJIMMIIMA/IBI B BO3PACTHOMN Mapalijiesid, CTPOrO pPyKOBOJACTBYSICh IPUBOAUMBIMHU
B JIaHHOW WHCTPYKIMU KPUTEPUSMHU OLEHHBaHUA. TakuM oOpa3om, HOCTUTaeTcs HeoOXoaumas
O0BEKTUBHOCTh MPOBEPKU. B 3aBUCHMOCTH OT UHCIEHHOCTH KIOPH pPELICHHE KaXAO0ro 3aJaHUs
IIPOBEPSIETCS OJHUM WJIM HE3aBUCHUMO JBYMs YJ€HAaMU XIOpU. Bo BTOpOM cilydyae UTOroBasi OLIEHKa
MOJTy4aeTCsl yCPEeAHEHUEM JIBYX HE3aBUCHUMBIX OIICHOK, UTOTOBAs OIIEHKA JOJKHA OBITH OKpPYTJICHA.
BricTaBnenne qpoOHOM OLIEHKH 3a 3a/1aHKe B UTOTOBBIN IPOTOKOJ He 0ONYCKAemcs.

[lepen HayasoM NPOBEPKUM OPrKOMMTET MPOU3BOAUT IIHU(POBKY pabOT y4aCTHUKOB U
OTJIENSIET OT HUX OOJIOKKH C MEPCOHATbHBIMU JaHHBIMU y4aCTHUKOB. JKIOpH BBICTaBISET OLIEHKH
Ha TepBbIE CTPAHUIIBI PadOT.

Pemenne kaxaoro 3afaHus OLEHUBAeTCs MO 8-0ajUIbHOW CHCTEME B COOTBETCTBHU C
KpUTEPUSMHU, NMPUBOJAMMBIMU B HACTOSIIEW WHCTPYKIUM Il KaXJ0ro 3anaHus. BreicTaBieHue
OIICHKHM 3a pelIeHue 3aJaHusl, IPEBBIMAINICH § OaJIOB, HA PETHOHAILHOM 3Tane Bcepoccuiickoit
OJINMIINA/IBI IO ACTPOHOMUH He OONYCKAEHICA.

IIpu mpoBepke moboro 3amanus PermonanpHOro sTama Bceepoccuiickoil omuMmuaabl
IIKOJIbHUKOB MO aCTPOHOMHHM HEOOXOJMMO MOJHOCTBIO O3HAKOMHUTBCS CO CTPYKTYpOH pelIeHMs,
MPEJIOKEHHOIO0 y4acTHUKOM. Ha mepBoM »JTame mpoBepkH 3Ta CTPYyKTypa OILICHMBaeTcs 0e3
CpPaBHEHMSI C peEIIeHHWEM, MPEIJIOKEHHBIM B JaHHBIX MaTepuanax. HeoOXomauMo OICHHUTH

HpaBI[OHOI[06HOCTI> 1 000CHOBaHHOCTH peHiCHUs (a HE TOJIBKO OTBeTa), CTCIICHb CBA3aHHOCTHU
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UCTIONB3YeMBIX (DaKTOB W 3aKOHOB. [IpuMepHOe mpelcTaBiIcHHE OO0 HMTOTOBOH OIEHKE OJIKHO
MOSIBUTHCS YKE ITOCIIC TIEPBOTO dTara MPOBEPKH.

Ha BTOpoM »3Tame mpOBEpKH pEUICHHE CpPaBHUBACTCA C MpelaraéMblM B JIaHHBIX
MmaTtepuanax. Pasznuume 3TUX pelieHHd He o0sA3aTeNIbHO O3HayaeT OIIMOOYHOCTb peIleHHUs,
npezmonceHHoro y‘IaCTHI/IKOM OJINMITNAbI. 3TI/I peIHeHI/Iﬂ MOFYT 6I)ITB OKBUBAJICHTHLI 110 CBOUM
COCTaBJIAIONIAM, HO OTJIMYAThCS CTPYKTYpOoH (M3MEHEH TMOPSIOK JCHCTBHM, HCIIOb30BAHHE
JMHEWHBIX BEJIMYMH BMECTO YIJIOBBIX, PCIICHHE B OOpAaTHBIX BEIMYMHAX M T.1.), & MOTYT
ITIOJIHOCTBIO pastanLc;I 10 MCTOIUKCE. B HepBOM cnyqae HCO6XO,Z[I/IMO OHpeI[CHI/ITB KOJINYECTBO
0aJuIoB, BBICTABIIIEMBIX 3a KaXKJ0€ ACHCTBUE, UCXOS U3 YKCia 0alJIOB 3a aHAJIOTHYHOE JACHCTBHUE B
CTaHJApTHOM pelleHnd. Bo BTOPOM ciydae HY>KHO TOJHOCTBIO BBICTPOHTH CHCTEMY OIICHUBAHHS
HOBOTO METOJIa, UCXOJl M3 €ro OOOCHOBAHHOCTH M OTCYTCTBHS NMPOTHBOPEUUH CO CTaHIAPTHBIM
pelIeHHUEM.

[Ipu BBICTABICHUH OIICHKH B TIPOTOKOJ WICHY YKIOPH PEKOMEHTyeTCsI 3apUKCUPOBATH y ceOs
OTJIC/IbHBIC OIICHKH 332 OCHOBHBIC COCTAaBJISIONIUE PEHICHUS W OCHOBHBIC MOMEHTBI, Ha KOTOPBIC
OBLIIO OOpalleHO0 BHUMAaHUE MPU OLIEHWBAHUU. DTO MO3BOJUT YBETUYUTh OOBEKTUBHOCTH PEIICHUS
06 NU3MCHCHHUHU OLICHKHU B cnyqae 3asgABJICHUA yqaCTHHKa OJIMMITNAAbI HA allCJIJIAIUEO.

[Ipn pemieHnn 3agauud MOKET BO3HUKHYTh CHUTyalUsl, KOI/Ia Y4YacTHUK 3HaeT (JIubo
yTaJbIBacT) NMPABWILHBIA YUCIICHHBIM OTBET W 3aIllMChIBACT €ro, HO HE MOXXET BBICTPOHMTH (JTHOO
HEBEPHO BBICTPAMBACT) CAMO PEIICHHUE M JaTh 00OCHOBAHHE MOJIYYECHHOMY OTBETY. B 3TOM citydae
3a peuieHre BBICTaBIseTcsl He Oosee 2 OamnoB. OleHKa MOXKET OBITh YBEIMYEHA, TOJIBKO eCIH
KaKue-Tu00 U3 ATAMOB PEIICHUs CIeTaHbl BEPHO.

C npyroii CTOpOHBI, apu(METHICCKUE OIIMOKH, MPUBOMAIINE K HEBEPHOMY OTBETY, HE
JIOJKHBI OBITH OCHOBAHHMEM JIJIsI CHUIKEHHS OIEHKH Oosiee yeM Ha 1-2 Gaiura, €ClIu TOIBKO OTBET HE
MOJTy4aeTCsl 3aBEJIOMO HEBEpPHBIN, aOCYp/HBIA C TOYKH 3pEHHs 3/paBOro CMbIcia. B mocieanem
cnyqae OIICHKAa MOXET 6BITB CYH_IGCTBGHHO CHMXXCHA B 3aBUCHUMOCTU OT a6cypI[HOCTI/I OTBCTAa, HE
3aMe‘I€HHOI\/JI y‘IaCTHI/IKOM OJIMMITNAABI.

Bo3MoxkHa Takke CUTyalus, IPH KOTOPOH YYACTHUK OJMMITHAIBI IPABHIILHO HE BBITTOJHSICT
HU OJHOTO W3 JCWUCTBUIM CTAaHAAPTHOTO JIMOO DKBUBAJICHTHOTO €My pelieHHs (OleHKa IO
NPEUIOKEHHBIM CXeMaM paBHA HYJIO), HO IPU 3TOM IMPAaBHIBHO BBICKA3bIBAET HEKOTOpPbIE (DAKTHI,
UMEIOINE OTHOIICHUE K CHUTYyallWH, ONMMCAHHON B 3a/1ade. B 3TOM ciydae BO3MOXKHO YBCIIMYCHHE
OIICHKH, HO TOJBKO 70 | WK (B UCKITFOYUTENIBHBIX CIIydasx) 10 2 OaJlIoB.

[Tpu mpoBepke 3amaHusi 6 B KaKIOH M3 BO3PACTHBIX KATETOPHH HY>KHO YYHUTHIBATh, UTO
peleHue MpenoaracT BEIIOIHEHUE IIOCTPOCHUH 1 N3MEpPEeHUH Ha OymMare, 4To MOXKET IPUBECTH K

HCKOTOPBIM HETOYHOCTAM, HC ITPHUHIKAIOIIUM 0611166 Ka4uCCTBO PCUICHUA.



[Ipn nmpoBepke pelieHnit He JOMyCKaeTCsi UCKYCCTBEHHOE 3aBBIILIEHUE OIEHOK, JTaXe €Cld
OHO TPOU3BOAMTCSA MO OOIIMM KpPUTEpUSAM ISl BCEX YYaCTHHMKOB. lleHTpanbHas HpeaMeTHO-
METOAMYECKasi KOMHUCCHS 1O acCTPOHOMMH OCTaBJseT 3a cOOOH mpaBo 3ampaiiuBaTh pabOThI
YYaCTHUKOB U pe3yJbTaThl X IPOBEPKU Ha SKCIIEPTHU3Y.

OO01as oneHKa y4acTHHKA OJMMIIMA/bI MOJy4aeTcsi CyMMHUPOBAaHUEM OLICHOK 3a PEILCHUs
BCEX LIECTU 3aJaHUi JUId BO3pacTHOM mapasuien. MakcumalbHas OLEHKa 32 BECh ATaIl COCTABIISIET
48 6amnoB. Hannume UTOTOBBIX OLIEHOK Oosiee 48 OamioB SBISCTCS 2pyOblmM HapyuieHuem TpaBuil
PErMOHAIIBHOTO JTafna OJMMIMAAbl 1O AacCTPOHOMHMM M MOXET CIYy)KHUTb OCHOBAaHMEM JUIS
QHHYIUPOGAHUA ETO PE3YIHTATOB B JAHHOM PETHOHE.

Pacnipenenenne y4acTHHKOB MO YKMCIy HaOpaHHBIX OalJIOB B KaXKIIOM BO3PACTHOW TpyTIE
SBIISIETC OCHOBAaHUEM Ui oOmpezeneHuss mnobenuteneil u mnpusepoB PernonampHOro srama
OJIUMIIMAJBl B paMKaxX KBOTBI, IPEAYCMOTPEHHOW OpraHu3aTOpoM osuMnuansl. Ilpu npussTHM
peIIeHNs KIOPU JIOJDKHO PYKOBOJICTBOBATHCS KOMHUEH mpoTokona 6e3 ykazanus @O u auaHBIX
JAHHBIX YYaCTHUKOB UM YYHUTBHIBATh OCOOCHHOCTH PpAacHpEelesieHHs YYacTHUKOB B KaxXJIOH
BO3PACTHOM rpymme 1o HaOpaHHbIM OannaM. B yacTHOCTH, KpaliHe HE pEKOMEHIYeTCsl BBIHOCUTh
pasHble pemIieHust JKopH (mobenuTens M mpuszep JAUOO0 MpHU3ep M YYaCTHHUK Oe€3 JHUIIIOMA)
y4aCTHUKAaM OJTHOM BO3PACTHOM Mapalljiesid, UTOTOBbIE PE3YJIbTaThl KOTOPHIX OTIUYAIOTCS HA OAMH
Oam.

JIMIIoMBl IPU3EPOB OJMMIIHAIBI PEKOMEHYETCsl IPUCYKIATh yYaCTHUKAM, HAaOpaBIIUM HE
MeHee 24 0aioB Mo CyMMe pellieHui BcexX 6 3a1aHui.

Pemenue xropu 3aHOCUTCS B UTOTOBBIN MPOTOKOJI, B KOTOPOM TaKXK€e YKa3bIBAIOTCS OLEHKU
3a KaXJ0€ 3aJjaHie U CyMMapHas OLl€HKa Ka)X/10ro yyacTHHka. [IpoTokos coctaBisieTcsi OTAEIbHO
JUI KaKA0M U3 TpeX BO3PACTHBIX Mapasuiesiell U NOANUChIBACTCS MIpecelaTeNIeM U BCEMU WIEHaAMU

KIOPH.



2. Pemienusi 3amanuiiPermoHaJIbHOIO 3Tala M _CHCTEMA OIEHMBAHHUSA _KAaKJI0I0

3aJJaHus.

9 kjaacc

1. YcaoBue. 12 suBaps 2017 roma coctosnack HaumbOobIlIas BOCTOYHAs AioHTanus Benepsl. B
KaKoOM CO3Be3/iH ObliIa OBl BHJIHA B 3TOT JIeHb BeHepa, eciii ObI MBI HAOIOJAIH €€ U3 OJMKAMIITIX
okpectHocTet Comana? OpOuThl TUIAHET CYUTATh KPYTOBBIMH W JICKAIIUMH B TIJIOCKOCTH

OKJIUIITUKH.

1. Pemenne. M306pa3um nonoxxenne ConHila, Benepsl n 3eMiau co CTOPOHBI CEBEPHOTO IMOIIOCA

OKJIMIITUKU B }’KaSaHHblf/'I MOMCHT.

3emnd

B nanHo# mpoekuuu miuaHeThl IBUXKYTca BOokpyr CollHIIa MPOTUB 4acoBoil cTpenku. Konb ckopo
Benepa HaxomuTcs B HawOOJBIIEH BOCTOYHOW DJIOHTAIlUM, JIMHUSA, TPOBEACHHAS OT 3eMIH K
Benepe, kacaercst opbuthl mocneaHeit BoctouHee (eBee) ConHiua. Hampasienwe, B KOTOpoM
Haxonutcs Benepa npu Habmonenun ¢ ConHia (0003HaueHO OyKBOW b Ha PHUCYHKE), oOpa3yeT
yTOIl Y C HallpaBJIeHUEM, B KOTopoM camo CosHile BUAHO ¢ 3emiH (OykBa @ Ha pUCYHKE). DTOT yrou

paBeH



v =180° —arccos % =136°.

3necy paamycbl opobutr Benepsl m 3emsn o0o3HaueHbl Kak » U R. B mckoMoMm HampaBieHuun b
Connre npu HaOMIOIEHUN ¢ 3eMJIM OKaXETCs, Korjaa 3eMisl MPOMAeT Mo CBOeH opOute myry y u
OKaXeTcd B TMOJIOKEHHWHM | Ha pHcyHKe. B ciywae aBmwkeHus mo Kpyry 3emuie IJIsi 3TOTO

notpedyercst Bpemst

(6]

t=T7_" =138 cyT.
360
B wurore mbl momyudaem, uro Connue Oyner BuaHO ¢ 3emuu B HampaBienun b 30 mas. IT1o
HaIpaBJE€HUE COOTBETCTBYET CO3Be31uI0 Temblia.

DTOT OTBET MOXKHO TOJYYHUTh U IPYTUMHU criocobamu. B 4acTHOCTH, MOKHO yKa3aTh, YTO Yol
180°—y=44° 3emnst npoxoaut 3a 45 nHel. 3a TakOW MPOMEKYTOK BPEMEHH J0 TEKYIIEH CUTYyalluH,
TO eCcTh 28 HOSOps, 3eMJIs HaXOAMIACh B IMOJOXKCHUH 2 Ha PUCYHKE, M ICKOMasi TOYKa HeOa ObuIa B
npotuBoctosHnu ¢ ConHieMm. B 3tor aenp camo ComnHue HaxoauTcs B co3Be3auu CKopmnuoHa, a
HCKOMas TOYKa — B cO3Be3auu Tebla.

Eme omHO cBOMCTBO 3TOM TOYKM — OHa pacmnoiaraercsi B 90° K BOCTOKY OT TEKYIIETO
nonoxkeHus: Benepsl B HeOe 3emnu (co3Be3aue Bomonesi), a cama Benepa Haxomutcs B 46° ot

Connma. Tem cambIM, HCKOMOE HampaBiieHUE OKa3biBaeTcs B 136° k BocToky oT CojHIa BAOJb

OKJIUIITUKH.

1. Cucrema ouneHuBanms. Pemienue 3anauu mnpeanosnaraeT NpaBUJIbHOE MOHMMAHUE B3aWMHOIO
pacrionoxenust Comnnia, Benepsl u 3emiu. OHO MOXKET OBITh W3JIOKEHO B BHJIC PHCYHKA WU
TEKCTOBOTO OIMCaHUS M oOleHuBaercs B 3 Oamna. [IpaBunbHOE 4YHCIEHHOE OIpeneeHHe
HarpasJIeHus, B KOTopoM BeHnepa Buana co cropons! Coinnia, orieHnBaercs B 3 6amna. OHO MOXeT
OBITh 3amaHo JMOO Kak HarpaBieHue Ha COJIHIIE CO CTOPOHBI 3eMJIM B KOHIE Masi, JUOO Kak
HapaBJIEHUE HAa TOUKY, IPOTUBOMNOI0XKHYI0 COJHIY B KOHIIE HOAOPsI, 1100 Kak HampasieHue B 90°
K BOCTOKY OT Benepsl. [locneqnue 2 6asia BEICTaBIAIOTCS 3a IPAaBUIbHOE YKa3aHUE CO3BE3US.

B ciyuae HeBepHOro BBIMIOJIHEHUSI KAaKOro-IMOO STama penieHHs U HEMpaBUIBHOTO OTBETA,
MOCTEAYIONIUE 3TANbl MOTYT OBITH OLIEHEHBI, €CITU OHU BBIMIOJIHAIOTCA MPaBHIbLHO. B wacTtHOCTH,
€CJIM YYaCTHHUK OJIMMITMAJbI MyTaeT 3alaJHyl0 M BOCTOYHYIO 3JIOHTaluI0 BeHepwl, HO MpH 3TOM
BEPHO MIPOM3BOIUT BHIYMCIICHUS, TIOy4asi B UTOre co3Be3aue JIbBa, BO3MOXKHO MOJHOE OLICHUBAHHE
BTOPOTO W TPETHETO ATANOB PENICHUS C MaKCUMaJbHOW oOIleHKOW B 5 OamnoB. Ecim mganHOE
CO3BE3/IME TONy4yaeTcs B pe3yibTare KaKUX-IUOO APYTrUX OIIMOOYHBIX PACCYXKACHHUN, OIEHKa

OonpeacsICTCd BECPHOCTHIO BBITTOJIHCHUSA KAXKAOTO U3 TPEX STAIIOB PCUHICHUA.

6



ECJ'II/I yLIaCTHI/IK OJINMITNAAbI HYTaCT 30IUAKAJIBHOC CO3BC3AUC U SOﬂHaKaHLHBIﬁ 3HaK,
yKa3blBasi B Ka4eCTBE OTBeTa co3Be3aue bimsHeror, 2 0amra 3a MOCIETHUN JTall PEIICHUS He
BBICTaBIAIOTCS. Eciau mpaBunbHBIA OTBET (co3Be3aue Temnblla) ykasbiBaeTcs 0e3 00OOCHOBaHMS,

3aCUHUTHIBACTCA TOJIBKO TpeTI/IfI 9Tall pCHICHUA, U UTOTOBAasA OLICHKA HC MOXKCT ITPCBLIIIATH 2 Gamna.

2. YcaoBue. Kto coBepraeT oguH 000poT BOKpyr ocu CaTypHa ObICTpee M BO CKOJIBKO pa3 — cam

CarypH nnu ero konbuo? Paguyc konsua CatypHa cuurats paBHbM 112 500 kM.

2. Pemenne. Ilepuon oceoro Bpamenus Carypra coctaBiser 10.7 gacoB. jis TOro, 4TOOBI
OTPENIeINTh TEPUOJl BpAIICHHs] KOJbIA, YYTEM, YTO OHO COCTOUT W3 OTIENBHBIX YacTei,
JIBUTAIOIIMXCS BOKPYT IUIAHETHI B COOTBETCTBUM C 3aKOHOM BCEMHPHOTO TATOTeHHs. [lepwon
MO>KHO ONPEJEIUTh HEMOCPEICTBEHHO U3 ATOTO 3aKOHA, MPUPABHSB YIIIOBOE YCKOPEHUE AIEMEHTA

KOJIblIa K YCKOPCHUIO CUJIbI TAXKCCTU:

R R?

3necs R — paauyc konbla, M — macca CarypHa, v — opOuTaiIbHast CKOPOCTh KoJbla. MakTU4YecKH,
MBbl TMOJYYWIN BBIpaKEHUE Ui MEPBOM KOCMHUYECKOW cKopocTu. OpOuTanbHBIA NEpUOA KOJIblia
COCTAaBHT:

T 2nR 2nRY?
v JGM
[Mocnennee ypaBHEHUE SIBISIETCS HU 9eM HHBIM, Kak 0000meHHbM [II 3akonom Kemnepa. MoxHO

IPUMEHUTH U €ro 0oJiee IpOoCTyIo popMy, CPaBHHUB KOJIBIO ¢ KAKUM-TTMO0 ciiyTHUKOM CaTypHa:

3necs Ry u Ty — paauyc opOUTHI M miepuo] oOpamieHus: cnytHuka CatypHa (Hanpumep, Turana).
Hcnons3yst moOyro u3 3Tux (HopMysi, MBI TIOITy4aeM, YTO MEPHOA OOpaIieHus] KOJbIa COCTABISET
10.7 4gaca, To ectb ¢ TOuHOCTBHIO A0 1% mepuoasl oceBoro BpamieHuss CaTypHa U €ro KoJjblia

COBIIaAAIOT.



2. Cucrema ouenuBanmus. OCHOBOI peIlIeHUs 3a/Jaud SBJISCTCS OINpPEICIICHHE Mepruoia OCEBOTO
BparnieHus koibiia Catypaa. OH MOKET OBITh BBIYMCIICH HA OCHOBE 3aKOHA BCEMHPHOTO TATOTCHHUS,
npoctoro wunn o6o6mennoro III 3akona Kemmepa. Kaxapli U3 3THX NOIXOJOB CUYUTAeTCA
NPaBWIBHBIM U MIPH YCJIOBUU BEPHOT'O BBHITIOJIHEHUS OIlCHHUBaeTcs B 6 6aysioB. B ciydae HeBepHbIX
YHUCJICHHBIX PACYeTOB, HO MPABWIBHON (PH3UYECKON OCHOBBI, H3 ITHUX 6 OAJUIOB BBICTABISAETCS OT 2
JI0 5, B 3aBUCHUMOCTH OT CTeNeHHu HeTouHOoCcTH. [locnmemnue 2 Ganma craBsaTcs 3a (HOPMYIUPOBKY
OTBeTa. YKa3aHHe Ha OTJIMYKE NIEPUOIOB B mpezenax 1-2% He cunTaeTcsi OUIMOKON U Ha OIICHKY He

BIIUACT.
3. YcaoBue. Jlroburenb acTpOHOMHUH, HE ABUTASICH MO MOBEPXHOCTH 3EMJIH, 3aMETHJI, YTO 3aXO0/l
CornHIa 3a TOPU30HT MPOI0JKAICS poBHO 3 MUHYTHL. B kakom reorpaduueckom paiione Poccuu on

Haxonmica? Opbury 3emiin cuuTath KpyroBoii, atMmocdepHoii pedpaxiueii mpenedpeys.

3. Pemenmne. M306pa3um ydacTok cyrouHoro mytu ComHIa, COOTBETCTBYIOIINN €r0 3aX0y.

ConHue

o [ [opun3oHT

Ecnu npennonoxutb, uro CoiHIlE HaXoIUTCs Ha HEOECHOM »JKBaTrope, TO JUIMHA Iyru [,
IPOMJEHHAs UM 32 BpeMs 3aX0/1a, BbIpaKEHHAsi BO BPEMEHHOI Mepe, COOTBETCTBYET JAJTUTEIbHOCTH
3axoma t. Ecim ke ComHie WMeeT CKIOHEHHEe O, TO OHO B CBOEM CYTOYHOM JBIKCHUH
nepeMeIaeTcs Mo MajloMy Kpyry HeOecHOW cdephl, AIMHA KOTOPOrO OTHOCUTCA K JUIMHE

HeOecHOro 3KBaTopa Kak cos o. Toraa mmHa ayru, nporiaeHHas ColHIEM 3a BpeMsl 3aX0/1a, paBHa

[=1tcos 0.



Bo Bpems 3axona CosHue aBmkercs moxa yriaoMm o K ropuszonTy. Korma ConHue HaxoauTcs Ha
HEOECHOM JKBATOpPE, 3TOT yroJI MakcuMaieH u paBeH (90°—|¢|), rae ¢ — mmpora mecra. s 3Be3,
KOTOpBIE KacaroTCsl TOPM30HTa B TOYKAX CEBEpa WM IOra TaKOW yroj, OYEBHUJIHO, PABEH HYIIIO.
3Hayut, korza CosHIIE HE HAaXOJOUTCA Ha HEOECHOM HKBAaTOpE, €ro yroj 3axoja MEHbIIE, 4YeM

(90° —|o[). MoxxHO 3anmucaTh HEPAaBEHCTBO
o <90° —o|.

VYuurteiBas, 4To €710 MPOUCXOAUT B Poccum, B ceBepHOM MOJIYIIAPUU, 3HAK MOJYJIS y IIUPOTHI
MOKHO OITyCTHTh. PaBeHCTBO Oyaer mocturatbes, ecnu CollHIIE pacmojiaraercs Ha HeOeCHOM
9KBaTOpe. YTOJ O CBA3bIBACT AMuHY myTu CoJHIIa BO BpeMsl ero 3axoja 1 yriioBoil paguyc CoiHia
p:

_Isina
—

OTCIO,[[a MBI [IOJIy4aeM:

VYron a nexut B uaTepBajie ot 0 1o 90°, ero cunyc — Bo3pacraromias GyHKus. J{as mupoTel Mmecta

CIIpaBCJIMBO HECPABCHCTBO!:

¢ < 90°—a < 90°— arcsinz—p = arccosz—p.

t t

VYrnosoit paguyc CojHIIa MOXKHO OINpeNenuTh, 3Has pazmep ConHuIa R M paccTosiHue A0 Hero L

(opbuta 3eMiH cUuTaeTCst KpYyroBOK):
p (paguan) = R/L.

OH paBeH 0.266° wnmu 1.064 mun. [Tomydyaem, 9To mHMpoTa MeCTa HaOMIOJACHUS HE MPEBHITIAaeT 45°,
HO MOKET ObITh HecKoJIbKo MeHbIle. Ha tepputopun Poccun 3ta mapamiens NpoXoauT TOJIBKO IO
CaMbIM I0KHBIM paiioHaMm — KpeiMckoMy nosryoctpoBy, CeBepHomy KaBka3zy u IIpumopckomy kpato

(c Kypunbckumu octpoBami).



3amanue MoXeT ObITh OPOPMIICHO B TEPMUHAX PABEHCTB, €CJIM C CAMOT0 Hadaja CKa3arbh, 4TO
caMbIM ObIcTpoTeuHBIM 3axo]1 ConHIia OyJeT B MOMEHT PaBHOACHCTBUN M JaJIbIIe pacCMaTpUBATh

JIaHHBIN CITy4aWu.

3. Cucrema oueHuBaHus. /(s perieHus 3aaul yYaCTHUKHU JIOJDKHBI OJYyUNUTh BEJIUYUHY JJIMHBI
nyTu, nporaenHoi CoJiHIIeM 3a 3aJIaHHYI0 JUTUTENBHOCTh 3axoaa (1 Gamr), cBsA3b ATOW JIMHBI C
yria0BbIMU pazmepaMu CoJlHIIA ¥ YTJIOM MEXIY CYyTOYHBIM ITyTeM M TOPU30HTOM (2 6auia) u CBA3b
3TOTO yrIJia ¢ mHUpoToi (2 6ayna). JlaHHBIE 3Tanbl MOXKHO BBIIIOJIHATH B IIPOU3BOJIBHOM MOPSAIKE KaK
B BUJI€ HEPAaBEHCTB, TaK U B BUJE PAaBEHCTB JUIsl clydyas paBHOJACHCTBHM. B mocnennem ciydae
YYaCTHUKM JOJDKHBI yKa3aTh, YTO PABHOAEHCTBUE COOTBETCTBYET CaMOMYy OBICTPOMY 3aXony
Connna. Ecnu pacder uaeT TOJIBKO A7 MOMEHTa PaBHOAEHCTBHUM 06e3 000CHOBaHMS TOro, 4YTO B
3TOM ciy4ae 3axo]] OyJIeT caMbIM OBICTPBIM, TO UTOTOBAs OLIEHKA YMEHBIIaeTcs Ha 1 Oas.
Boruncnenue mupoTel MecTa orieHuBaeTcs B 2 O6amta. [locnennuii 1 6ann BeIcTaBisieTcs 3a
yKa3zaHue paioHOB Poccum, T7ie MOXKET BBINOJHATHCA ycioBue 3anauu. llepeunciienume Bcex
peruoHoB P® He sBisieTcs 00s3aTeNbHBIM, JOCTaTOYHO YKa3aTh TpH reorpaduueckue obnacta —
KpeiM, Ceepnbiit KaBka3 u tor JampHero Bocroka. Ilpum HemoiaHOM yka3zaHUM 3THUX OOJacTei

UTOTOBAsl OI[EHKA HE MOXET MPEBHIMIATEL 7 OaJIIOB.

4. YcaoBue. KopoTkonepuoanueckas KoMeTa, Haxoasmascsi B apenun cBoel opOUTHI, BCTyHaeT B
npotuBocTtosinue ¢ CoJHIleM, pacmojiarasch B IUIOCKOCTH JKJIMNTUKH. Bo3MmoxkHo mu Oyxer
YBUJIETh €€ B MECTHYIO IOJIHOYb Ha CPEIHUX IIHPOTaxX BO BpeMs OMMKAMIIEro MpOXOoXKICHHS
nepurenysi OpoOUTHI, eciy OOoJbIasi MOJyoCh OpOHUTHI paBHa 2.92 a.e., a skcueHTpucutetr — 0.807
Yemy OyzeT paBHO pacCTOSIHUE MEXTYy 3eMiield 1 KOMETOH B MOMEHT MPOXOXKICHUS TIEPUTEITHS?

Op6uty 3emiu cuuTaTh KpyroBoii.

4. Pemenne. /{11 oTBETA HA BOMPOC 331a4l HEOOXOIUMO OIPEACIIUTh, KAKOE B3aMMHOE TOJI0KEHHE
3aiiMyT 3emiist, ConHIIE 1 KOMETa B MOMEHT MPOXOKICHUS MOcaeaHeld nepurenns. B HauanbHbIN
MOMEHT BPEMEHM 3TH TpPU Tella PacIoJiararoTcs Ha OJHOW JIMHUHU, NMpUYeM 3eMilsl HaXOJUTCS B
mexay ComHieM U koMeTol (monoxkenue | Ha pucynke). Touky nepurenust cBoeid opOUTHI KOMETa
JOCTUTHET Yepe3 MOJIOBUHY CBOETO OpOUTAIBHOTO mepuoa. OTpe3ok BpeMeHH MexTy adenuem u

nepureaneM MokHo onpenenuts u3 I 3akona Kermepa

32

T(c00v1) = aT =2.5.
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3nech a — OoJbIas MOIyoCch OpOUTHI KOMETHI B aCTPOHOMHMUYECKUX enuHuiax. K MmomeHTy, korga
KoMeTa OylIeT NpPOXOAWUTh TMepurennid, 3emisi coBepmuT 2.5 o00opoTa M OKaXeTcs B
IPOTUBOIOJIOXKHONH TOYKE CBOEH OpPOUTHI MO OTHOLIEHHWIO K CBOEMY HA4aJbHOMY MOJIOXEHHIO.
Heo0xoauMo BBIACHUTH, Kak OyJeT pacnojioxkeHa koMmera. [1ockonbKy Touku nepurenus u adenus
pacronararoTcsi Ha OJTHOU MPSIMOH, TO, pa3 B aderru KoOMeTa HaXOJUJIaCh B TUIOCKOCTH IKJIATITHKH,
TO ¥ B MEPUTeIMU OHA TaKXke OyAeT B ATOH IUIOCKOCTH, BHE 3aBUCUMOCTU OT TOTO, KaK HaKJIOHEHa
e¢ opOuTa. [Ipruem, Bce Tpu Tena OMATh OKAXYTCsl HA OJHOM JTUHUM, 3eMJyIsl M KoMeTa Oya1yT BHOBb
¢ oaHoM ctopoHsl 0T CosHLA (1os1okeHHE 2 Ha pUCyHKe). Onpenenum NepureaniiHoe paccTOsHUE

KOMCTHI:

p=a(l—-e)=0.58a.c.

Paccrosnue nepurenus miaHeTbl MEHbIIE aCTPOHOMUYECKOW enuHMIbl. Komera pacnonaraercs B
TUTOCKOCTH JKIUNTUKN Onke k Conuily, yem Benepa. JTo yke camo mo cebe 03HA4aeT, 4To
KoMeTa, Kak 1 Benepa, He OyJieT BUIHA B TIOJIHOYB B CpeHUX mupoTax. K Tomy ke, komera Oyaet
HaxoAuThest Mexay 3emieil u CoiHIEeM M OKaXeTcsi Ha HeOe B HIDKHEM COECIUHEHHH C HHM.

Otcrona nenaem BbIBOJ, YTO PACCTOSIHUE OT 3e€MJIM 10 KoMeThl coctaBut (.42 a.e.

4. Cucrema oueHuBaHusA. [IepBbIM 11arom pemieHus 3a/adu SBISICTCS OMpEeTICHHE HavyaabHOTO
nosioxenus: Connia, 3emnu u komeTsl (1 6amr). BTopoit aTan pemienus cBs3aH ¢ ONPEACICHHEM
B3aMMHOTO TOJOXEHUS 3TUX OOBEKTOB BO BpEMs MPOXOXKIACHHS KOMETOW Mepurenus. ITOT ITal
olleHMBaeTcs B 3 Oaiia, U3 KOTOphIX 1 6amun cTaBUTCS 3a yKa3aHHWe, YTO ATO MPOU3OHAET depes
MOJIOBUHY OpOUTAIBHOTO MEeproia KOMEThI, 1 0amt — 3a Beruucienue storo Bpemenu mo 111 3akony

Kennepa, u eme 1 Oamn — 3a mpaBWIIbHOE ONpEAEIEHUE TOJO0KEHUS 3EMIIM B MOMEHT IEPUTeNINs
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KoMeThl. Ecim 3a Bpems mepenieta NMPUHUMACTCS HE TMOJIOBHMHA, a IOJHBIN TMEPHOJ OOparieHus
KOMETHI, TO Bce 3 0ajia 3a BTOPOil dTan pemeHust He BBICTaBIISIOTCS.

BrrunciieHne nmepureMiHOrO pacCTOSIHUSL KOMEThI OlleHHuBaeTcst B 2 Oamna. [anee, 1 Gamn
CTaBUTCS 3a BBIBOJ O TOM, YTO KOMeTa He OyaeT BUAHA B MOMHOYL ¢ 3emud u 1 OGamm — 3a
OTIpe/ICIICHUE PACCTOSHUS O KOMETHI. BBIBOJI 0 HEBUIUMOCTH KOMETHI B MOMEHT TIepUTEIUs 0e3
OCTAaTOYHBIX 0OOCHOBAHUI OLIEHUBAETCSA B 1 OaimI.

YYacTHUKH MOTYT Cpa3y MOJIYYUTh BEIMYMHY MEPUTEIUHHOTO paccTosHus KomeTsl (0.58
a.e.) M cIeNaTh BBIBOJ O TOM, YTO KOMETa He OyJeT BHIHA B MOJHOYHh B HEOE CPEIHUX IIUPOT.
Takol BBIBOJI CUMTaeTCs OOOCHOBAaHHBIM M OIlCHWUBaeTcs B Te ke 3 (2+1) Oamnma. OmgHako, it
OTIPENICIICHUS PACCTOSHUS MEXIy 3eMiIel U KOMETOW UM HY>KHO OyJIeT MPOBECTH IEPBBIE JIBA dTara

pelleHus, olleHnBaeMble B 4 6arta, u HailTu camo pacctosiaue (1 6am).

5. Ycanosue. Ouenure BUAUMYIO 3BE3AHYIO BelWuuHy Mieunoro Ilytu mpu HabmoneHuu u3
bonwsmoro MaremnanoBa OO6naka, cuutasi, 4ro Hama [amakthka coctouT u3 250 Mupa 3BeE3,
noxoxux Ha Comure. Paccrosiuume no bombmoro Maremnanoa Oo6Onaka cocraBisier 163 ThIC.
CBETOBBIX JIET. AOCOIIOTHYIO 3Be3HYI0 BennunHy ColHIa (€ro 3Be3HYI0 BEIMYUHY C PACCTOSTHUS

10 1K) cuntaTh paBHOM 5. MeK3BE3IHBIM MOTJIOIIEHHEM CBETA IIPEHEOPEYb.

5. Pemenue. B ogHom mapceke comepxkutca 3.26 CBETOBBIX Troja. Beipaxkas paccTosiHHE 10
Bonpmoro MarennanoBa o6iaka B 3TuX enquHunax, nomydaeM 50 knk. 91o B 5000 pa3 6osblie, yem
10 mk. ITosromy kaxnmas 3Be3na Hamied [amaktuku, moxoskas Ha CouHile, OyJIeT BBITISICTh B
(5000)° wu B 25 MHILTHOHOB pa3 cinabee 3Be3apl 5™. Ho camux 3Besq MHOro — 250 MuLHapios. B
pesynbtate, [Nanaktuka okaxerca B 10000 pa3 spue, yuem Connue ¢ paccrosHus 10 mk. Ota

pa3Hua COOTBETCTBYCT 10 3BC3JHbIM BCIIMYMWHAM. 3BG3I[H8.$I BelIMYKnHA MIIEYHOTO HYTI/I COCTaBUT
5M—10"=-5"

5. Cucrema oueHuBaHusi. [IpaBuibHBIA TEPEBOJ CBETOBBIX JIET B MAapCeKu (MM HAOOOPOT)
oueHuBaercs B 1 6ay1. Yka3aHue Ha TO, 4YTO BUAMMBIN OJeck 00bEKTOB 00OpPAaTHO MPONOPLUOHAIEH
KBaJpaTy paccTOsIHUA (UMCICHHO WM B BHIE (OpMYJIbl), OlleHHBaeTcs B 2 6ayia. BeiBog o ToM,
YTO CyMMapHbIi 0JIeCK 3B€3]1 MPONOPLHUOHAIEH HMX KOJIMYECTBY (UUCIEHHO WM B BUJE (POpPMYIIbI),
oneHuBaercsa B 1 0asr.

Bropoii sTam perieHus 3akiro4yaeTcs B TEpPEBOAE OTHOLICHHS OIECKOB B 3BE3HBIC
BEJIMYMHBI. DTO MOXKHO CHENaTh, KaK yKa3aHO B PELICHUU MIIH ¢ MOMOIIbio ¢opmyisl [Torcona. 3a

IIPABUJIbHOE BBIYMCIIEHUE PA3HULIBI MEXly aOCOIIOTHOM 3Be31HOM BenuunHOW CoJHIa U BUIUMOM
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3Be3qHON BenuuumHoW MuiteuHoro Ilytu BeicTaBnsiercs 3 Oamna. 3a MpaBUIIbHBIN WTOTOBBIM OTBET
BbIcTaBisieTcsa emé 1 Oamn. B cimydae, ecnu dopmyna [lorcona Hammcana BEpHO, HO JOIyIIEHA
omnOKa B BBIUMCIIEHUSX, CYMMapHasi OL€HKa 3a BTOPOH 3Tal pelieHusl cOCTaBisieT He Oonee 2

OaJLI0B.

6. YcaoBue. B Tabnuiie mpuBeaeHbl KOOPAUHATEI U MOMEHTHI BEPXHEH KyJIbMHUHAIIUN HEKOTOPHIX
3Be3 (mpoxona depe3 HEOECHBbIM MepuauaH TeKyledl Touyku HabmoneHus) mo BcemupHomy
BPEMCHHU U UX BBICOTHI B 3TH MOMCHTBI, USMCPCHHLIC JIBUTAOINMCA Ha6HIOI[aTCJIeM B HGKOTOpBIfI
Beuep. Cuutas IBM)KEHUE HAOII0JATeNs [0 OBEPXHOCTH 3€MJIM PAaBHOMEPHBIM U MPSMOJIMHEHHBIM

(6e3 MOBOPOTOB), OMPEICTUTE HAIIPABICHUE M BEJIMUUHY €TI0 CKOPOCTH.

3Be3na IIpssmoe CkiioHEHME Bpems Bricora
BOCXOJK/ICHUE KyapMuHanuu, UT (ror)

Bera (o JIupsr) 184 37m +38° 47 219 00m +80° 17’

Anpranp (o0 Opia) 194 S1m +08° 52 224 20m +50° 22’

Jlene6 (o JIeOens) 209 41m +45° 17 234 14m +86° 47’

6. Pemrenne. HaM u3BECTHBI BBICOTHI BCEX TpEX 3BE3 B BerHeP’I KyJIbMUHAIIUHU, a TAKXKXE TO, YTO
BC€ OHH Ha6JIIOI[aJII/ICB IO)KHEE 3CHHTA. JTO MO3BOJISICT OIMPCACIIUTL 3HAYCHUC HIUPOTHI MECTa

pacriooKeHus HaOI0JaTeNsl B MOMEHTHI HAOIOICHUS KYJIbMUHALIHI:

0; = 90° — hl' + 8,’ = +48.5°.

31ech 1 — BbICOTA CBETWJIA, O — €T0 CKJIOHEHHE, WHJIEKC | MpUHUMAET 3Ha4eHus oT 1 g0 3. Mel
BUIUM, UYTO 3HAYEHHE IIUPOTHI JUIsI BCEX TpPeX MOMEHTOB OAMHAaKoBO. Eciu cMmemieHue
Ha6JHOI[aT€JI$I Io AO0Jrore HEBCIHMKO, TO MOXHO CUYMTAThb, 4YTO HpSIMOJII/IHeleOe ABUXXCHHUEC 110
MOBEPXHOCTU 3€MJIM €CTh MPOCTO ABMKEHWE BIOJIb Mapajuienu. [ HaXOXIEHUsS €ro CKOPOCTH
HY>XHO OTIPEJICTTUTh COOTHOIIICHHUE JOJITOT HAOII0aTEeNsl BO BCE TPH MOMEHTAa. B MOMEHT BepxHeit
KyJIbMHHAIIUA CBETWJIA 3BE3HOE BpeMsl B TOUKE HAONIOIEHUS S paBHO MPSMOMY BOCXOXKIECHHUIO

CBCTHJIA L. Z[J'IH 3BE3JHOT'O BPEMCHH TAKKE€ CIIPaBCAJIMBO COOTHOMICHUC!

S=8+A+ UT,
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r7ie A — JOJAroTa MecTa, a Sy — 3B€3JJHOE BpeMsl, COOTBETCTBYIOIIEE CPEIHEH COTHEYHOM MOTYHOUH.
Benuunna Sy MmeHsieTcss MmeasieHHO (Ha 4 MUHYTHI B JIEHb), U IPH TOYHOCTU PETUCTPALIMM MOMEHTOB
KyJIbMHHALIUKA B | MUHYTYy MBI MOKEM HE YUUTHIBATh €€ M3MEHEHHue 3a 2 yaca. Toraa Mbel MOXXEM
OIIPENICIUTh BEINYHUHBI

A= (S + V)= S;— UT.

Jl1 Tpex MOMEHTOB, YKa3aHHBIX B YCIIOBUU 3a/lauH, 3Ta BeauunHa coctaBisieT 21437m, 21u31m u
214u27m. Jlns ymobctBa 3mech Mbl q00aBwiM K Hel 24 daca, 4ToObl M30€kKaTh OTPHUIIATEIBHBIX
3HaueHui. Mtak, nqonrora Habmomaresns ymenbmaercs Ha 10 MuHyT 3a 2 1 1/4 yaca wiv mpuMepHO
Ha 4.5 MuHyTHl B 4yac. B paauanHoil mepe 3To coorBerctByer 0.020 paguaH B yac, IpU 3TOM
HaOJr01aTeNb ABIKETCS HA 3amall.

K sToMy BBIBOLY MOXHO TpHHATH M JApyruM myTeM. [IpeneOperass pasHHLEH MEXITy
3BE3/IHBIMU U COJIHEUYHBIMU CYTKaMH, Mbl MOXKEM CKa3aTb, YTO Ul HENOJBM)KHOTO HaOIronaTesns
MHTEPBAJl BPEMEHU MEXIy KyJbMUHALMSAMU 3BE3Jl PABEH pa3HULE MX NPSIMBIX BOCXOXACHUH. B
TOM ciy4yae MeXAy KyJabMHHamussMu Berm u Anprampa mnpouuto Ob1 luldm, a mexnay
KynbMuHAIMIMH Anbranpa u [leneba — 50 muuyT. Jlns aBuraromierocs: HaOMIOIATENS JTH
uHTEpBaIbl cocTaBmm 1420M u 54 MuHYTHL. TeM cambiM, ABHKEHHE HeOeCHOU cdepbl s HETro
IPOUCXOAUT €O cKopocThio 0.925 ot ee HOpmanbHON ckopoctu. JOTH 7.5% W AaeT ABUKEHHE
HaOmronarens. Ero yrimoBas ckopocTh OTHOCHTENBHO ocu 3emiu paBHa 0.075 vaca wium 4.5 MUHYT B
yac.

[lepemerienne HaOIrOAATENS HEBEIUKO, U ITyTh BIOJHE MOYKHO CUMUTATh OTPE3KOM IPAMOM

auHUM. JlJIMHA AyTH Mapaijiesid Y Ha MIUPOTE () COOTBETCTBYET JINHEHHOMY PAaCcCTOSHUIO

/=Ry cos .

3neck R — paguyc 3emnu. B utore, ckopocth coctaBiser npuMepHo 80 km/gac. OueBUIHO, MBI HE
paccMaTpuBaeM BapUaHThI MPEOOJICHUS 1IEJI0M OKPY>KHOCTU Mapajijiesid 3a BpeMsl opsJiKa OJTHOTO
yaca, Tak KakK JBHUKEHHUE CO CKOPOCTHIO B HECKOJBKO KHUJIOMETPOB B CEKYHIy IO MOBEPXHOCTH

3eMiIi HEBO3MOJKHO.

6. Cucrema ouennBanms. [lepBas yacTh pemeHust COCTOUT B BBIYMCICHUN IIMPOTHI HAOIIO1aTENs
BO BCC TpI/I MOMCHTa U BBIBOAC O TOM, 4YTO 3Ta IHHpOTa IIOCTOsIHHA. 3TOT 9Tall OLUCHUBACTCS B 2
6ata. Ecu BBIBOJ O MOCTOSTHHOM IITMPOTE HE JAENIaeTCs, TO 3TH 2 Oalljla He BBICTABISIIOTCA. Takxke
B OTOM cllyyae He CTaBUTCS | Oain 3a ompeselieHWe HampaBiICHHs IBWKCHHUS HaOII0aTeNs

(mocnemuuit aTan pemeHus). O0Ias OIleHKa B 3TOM CIIydae HE MOXKET MPEBHIMATEL 5 0aJIoB.
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Jlasiee y4aCTHUKM JJOJKHBI TTOTYYUTh BBIPAKEHUE ISl COOTHOLIEHUS JOJITOT TPEX MYHKTOB
(MU TONITOTHI KaXKA0T0 M3 HUX C TOYHOCTHIO /10 MIOCTOSIHHOTO CJIaraeéMoro), KOTopoe OLIEHWBAeTCs
B 3 Oamra. BMecTo 3TOro y4aCTHUKM MOTYT MOJIYYHTh BEIHUMUHY YTJIOBOW CKOPOCTH HAOIIOATENS
OTHOCHUTEJIBHO OCH 3€MJIM WJIH COOTHOLIEHWS! €ro JMHEHHOW CKOPOCTH K JIMHEWHON CKOpPOCTH
oceBoro BpaieHus 3emin. Kaxaplil U3 3Tux crnocoOo0B SIBISETCS IPaBUIIbHBIM.

Brruucienne ckopocTu ABWKEHHUS HAONtOmaTesns oleHUBaeTcs emie B 3 Oawia. Ecnu mpu
9TOM OIIMOOYHO YKa3aHO HampaBliCHUE JBUKCHHs, KaK CKa3aHO BBIIIE, OIICHKA YMEHbIIaeTcs Ha |
Oamn. Ecnu mpu BRIUMCICHUH CKOPOCTU HE ObUT YYTEH MHOXKHUTEIb COS (, OIIEHKA YMEHbBIIIAeTCs Ha
2 Ganna.

[Ipu oueHuBaHNM peLICHUS HEOOXOIUMO YUUTHIBATh, YTO TOYHOCTbH OIPEEIICHUS YIIIOBOM
Y JIMTHEWHOW CKOPOCTH JIBWKEHUS HAOIIOJATENsl B TAaHHOW CUTYyallMu HE MOXET ObITh Jiyutie 10%.
[IoaTOMy OTKJIOHEHMsSI OTBETa OT NPHUBEACHHOTO BBIIIE, BBI3BAHHBIE OKPYTJEHUSMH B XOJE
pelleHus, He MOTYT ObITh OCHOBaHHEM JIJISl CHHXKEHUS OLICHKH.

Ecnu ydacTHMK paccMaTpUBaeT Cllydyad IMPEOAOJICHUS HAOMIoAaTeNeM LEeJIod OKPYKHOCTH
napajuienu 3eMJIM 3a OJIMH 4ac, 3TO HE BIMSET Ha OLIEHKY HU B CTOPOHY YBEJIMYEHHUS, HU B CTOPOHY

yMmeHbleHus. O1ieHuBaeTcs JUIIb TPaBUIIbHBIN BBIBOJ OCHOBHOI'O PEIIEHUS C MaJIOi CKOPOCTHIO.

10 kaace

1. YcaoBue. [lepBuyHOE KONBIO Paayrd OOpa3yercss KaIUIIMU BOJbI, MPETOMIISIONIMMH CBET
Connua nox yriaoMm 138° Mo OTHOWIEHWIO K H3HAYAJIbHOMY HANpPABICHHUIO PACIpPOCTPaHEHUS
u3nydenus. Ha xkakux mmpotax Ha 3emule nepBUYHAsI pagyra HUKOIJIAa HE MOXKET ObITh BHJIHA Ha
HeOe B MCTHUHHBIN COJHEYHBIA MoiaeHb? Penpedom 3emin, pedpaximend, YriIoBBIMH pa3MepamMu
ConHula ¥ TOMIUHONW paxyru npeHeOpeyb. CuMTaTh, YTO KIMMATHYECKHE YCIIOBUS MO3BOJSIOT

pazayre HosBIATHCA B JII000M MecTe 3eMJIH B JIF000H ce30H roja.

1. Pemienue. YToa npeioMyeHUs CBeTa Karied Bobl Oobine 90°, mosToMy pamyra HOSIBIISIETCS Ha
HeOe B oOnactu, mpotuBomnoioxkHOW ConHily. OHa BBITISAUT KaK KOJBIO C IIEHTPOM B

MIPOTUBOIIOJIOKHON TOUKE U PauyCOM

y = 180° — 138° = 42°.

Eciu B uCTUHHBIN cONHEUHBIW modAeHb BbicoTa CoOJIHIIA HAJ TOPU30HTOM BBINIE Yria 7Y, TO

MIPOTUBOMOJIOXKHAS TOYKa Heba OKa)keTcsl TTyOO0KO MOJ TOPU30HTOM, U MEPBOE KOJBIO PaAyrH HE
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OyneT BuaHO Ha HeOe. UToOBI JaHHOE YCIIOBHE BBIMOHSIIOCH B JIFOOOH CE30H roja, Hy»KHO, YTOOBI
BepxHssA KyabMuHanus COJHIIA MPOMCXOIWIA BBIINIE JakKe B JCHb 3UMHETO COJHIICCTOSIHHS IS
JAHHOTO ToJymapus. B ceBepHoM mosnymiapuu BeicoTa COJIHIIA HAJ TOPU3OHTOM B TOJICHbL 22
JeKadpst COCTABIISIET

h=90°—-¢—c¢,

I7ie @ — IHUPOTa MecTa (II0JIOKUTEIbHAS), @ € — YTOJI HAKJIOHA 3KBaTOpa K 3KJIMNTUKE (0K0sI0 23°).

UToObI BBIIOIHUIIOCH YCIOBUE />, UPOTA JOJDKHA OBITH

¢ <90° —y—g=+425°

AHaJIOTUYHO, JJIs1 I0’KHOTO Tostymiapust i 1Hg 21 uroHs MBI moiaydaem ¢ >-25°. Urak, ycrnoBue

3a/1a4M BBIMIOJIHAETCS AJIs osica 3eMJIH, PACIIOJIOKEHHOTO MKy MapaljiesIIMU ¢ IUPOTOM +25°.

1. Cucrema ounenuBaHusi. HauanbHBIM 3TaroM pelIeHUs SBISETCS YKa3aHHE PAaCHOJIOXKEHHS
panyru Ha HeOe Kak KOJbIla ¢ paguycoM 42° BOKPYT MPOTHUBOCOTHEUHOM TOUKM HeOa (MM KOJIbLA C
pamuycom 138° Bokpyr Comnnna). lanHblil atan oneHuBaercs B 2 6amia. @opMyInpoBKa yCIOBUS
BHUJIMMOCTH BEpPXHETO Kpas panayru Ha HeOe (Bricota ComHila MeHee 42°) olleHMBaeTCsl B 2 Oasa.
BriBoA O BHIOTHEHUH YCIOBHS 33Jaud B KaKIOM M3 ABYX NOJYyIIAPHH OIEHUBAETCs Mo 2 Oaia
(Bcero — 4 6amna). YYacTHUKH OJUMIIHUAABI MOTYT TMOJIb30BaThCs 00Jiee TOYHBIM 3HAUCHUEM YTIIa €
(23.4° wmm 23.5°) ¢ urtoroBeiM oTBeTOM 24.5° mim 24.6°, 4T0 HE 0053aTEIBLHO, HO M HE SBJISCTCS

OLIUOKOM.

2. YcaoBue. B HekoTOphI MOMEHT BpeMeHHU U 3eMis, U JlyHa HaxoznsaTcs Ha paccrosHuu 1.0000

a.e. ot nentpa Comnnia. B kakom co3pe3anu BuaHa JIyHa 3eMHOMY HabmogaTento?

2. Pemienue. Kak uzBecTHo, opouTa 3emMiin CiieTka BHITSHYTa, a 1 a.e. eCTh cpeHee PacCTOSTHUE OT
Conmnna no 3emnu (Gonpmras moinyock opOuThl). COrNIacHO OMPEAENEHUI0, JJUIUINC — 3TO
TEOMETPHUECKOE MECTO TOYEK C IMOCTOSHHOW CyMMOW pacCTOsiHHM OT IBYyX (hokycoB. OTcroma
MOJKHO CJIelaTh BBIBOJ, YTO HA cpemHeM paccrossHuu oT CoiHia 3emitst OyeT HaXOAUThCS TOT/A,

KOI'Jla IOMaJeT B OJHY M3 BEPIIMH HA MaJIO OCH 3JUIMIICA (BEPTUKAIBHOM JIMHUU Ha PUCYHKE)
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Tak Kak SKCIEHTPUCUTET OpPOWTHI HAIICH IJIAHETHI HEBEIUK, MBI MOXEM CYHTaTh, YTO 3eMIIS
OKa3bIBaeTCsl Ha TakoM paccTosHuM oT CojHIAa MOCepeVHE BPEMEHHBIX HMHTEPBAJIOB MEXKIY
npoxoxaeHueM touek nepurenus (P) u adenus (A) — B Hauane anpens u Havane okTsaOps. Konb
ckopo Jlyna takxke pacnonaraercs B 1.0000 a.e. ot Connia, yron «Connne-3emis-JIlyna» pomkeH
coctaBiATh 90° (CM. pUCYHOK). 37€Chb MBI YUUTBIBAE€M, YTO PACCTOSHUE MexAy 3emiei u JlyHoii

HECPAaBHMMO MEHbILIE paccTosiHUSA OT 3emiu 10 ConHua.

MsI nenaeM BBIBOJ, UTO CHTYyaIlUsl HAcTymaeT B (ha3e MepBOil WM MOCIEAHEH YeTBEPTH B HAUale
ampers WK Hadaie okTs0ps. Bo Bcex ciyuasx HampasieHue ot 3emun K JIyHe mapaienbHo JTHHAN
aricu opOuThl 3emin (JIMHUM, COCTUHSIONICH TOUKH riepurenus u adenus). JIyHa pacnonaraercs B
obnactu Heba, rae HaxoauTcs ColnHIle B epUresnu (Hayauo siHBaps) Wwin adenuu (Hadaio UIoJs).

Oto co3se3aus Crpenbua win bianznenos.

2. Cucrema ouenuBaHusi. [lepBbIM 3TanoM 3agauu ABJISETCA YKa3aHUE, B KaKMX TOUKaX CBOEH
OpOUTHI JOKHA HAXOAWThCS 3eMiisl. DTOT BBIBOJ OlLieHHWBaeTcss B 2 Oamna. Jlanee y4acTHUKH

JIOJDKHBI YCTaHOBUTD, TI€ MOXKET pacrionaratecs JlyHa ¥ kakum OyAeT HampaBjeHHE OT 3eMIId K
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JlyHe OTHOCHTEIHHO SKJIMITHKY WM JIMHUH aTliCHI OPOUTHI 3eMJIA. DTOT BBIBOJ] OIICHUBACTCS CIIe
B 2 Oamra. Hakonern, mpaBuUIbHOE yKa3aHHE KaKIOTO W3 JABYX CO3BE3IMH OLICHHBAETCS €Ie IM0 2
Oamna. Ecnu yyacTHHK ONMMIIMAbBI MMyTaeT 30/IMaKaIbHbIe CO3BE3/AMS CO 3HAKAMHU U yKa3bIBaeT B
orBere Kozepor u Pak, Oamibl 3a coO3Be3Iusi HE BBICTABISAIOTCS, W MaKCHUMallbHAas OIEHKa
cocraBiigeT 4 Oamnnia.

Ecnm yyacTHUK OoNMMIHMAnbl HE YYUTHIBACT IKCIEHTPUCHUTET OPOUTHI 3eMIIHM, CUMTAET, UTO
oHa Bcerjaa Haxoautces Ha paccrossHuu 1.0000 a.e. ot ConHua, U Aenaer BbIBOJ, 4TO JIyHa MOXKeET

HAXOAWUTHCS B TIOOOM 13 13 co3Be3IMii Ha KIIUIITHUKE, TO 32 TAKOE PEIICHIE BRICTaBIsIeTCs 2 Oara.

3. YciaoBue. YyeHsle Oyaymero mpeaioKuiau (paHTaCTHUECKUH MPOEKT, B XOJ€ KOTOPOTO BECh
IPYHT Ha HOBEPXHOCTH Mapca 31eKTPOXMMHUYECKHM CIIOCOOOM ObLT OBl Pa3iio’keH Ha CBOOO/HBIE
METaJul U KUCJIOPOJ, U TaKUM 00pa3oM Obuta Obl co3/aHa KHUCIOpOAHAas atMocdepa Ha IUIaHETe.
KakoBa TOMmmHa ciOsi TpPyHTa, KOTOPBIH HY)XHO TIepepaboTarh, dYTOOBI JaBIICHHE TaKOU
KHCJIOPOJHOM aTMocdepbl y MOBEpXHOCTH Mapca okas3ajloch TakUM XKe, Kak aTMoc(epHoe
JlaBJIeHHE y MOBepXHOCTH 3eMau? Cuurarh, 4TO IpyHT Mapca COCTOUT M3 MHUHEpalla JMMOHUTA C
. . 3
xumuyeckor popmynoit Fe,Os u mmotHocteio 3.5 r/cM’. ATOMHBIE Beca jkeje3a U KHCIopoJa

COCTaBIIAIOT 56 1 16 COOTBETCTBEHHO.

3. Pemienue. ATMoc(epHOe JaBICHUE Y TIOBEPXHOCTH 3€MJIM p COCTABIISET 10° Ha u paBHO BecCy
cron6a armocdeps! miomansio 1 M%. Bee To ke camoe GyIeT OTHOCHTBCS M K Mapcy, HO Helmb3s
3a0bIBaTh, YTO YCKOpPEHHE CBOOOJHOrOo majeHus g Ha Mapce npyroe. Macca 3Toro cronba c

2
IUIONIAbI0 OCHOBAaHUS 1 M~ COCTaBHT:

p_ pR?

_g GM

mg

3necb M u R — macca u paguyc Mapca. JlaHHOE BBIpa)KE€HHUE MOXKHO TOJYYUTH APYruM, Oonee

cJ10kHBIM criocoOoM. KoHuieHTpanust atoMoB B atMocepe y noBepxHocTu Mapca paBHa

3necy k — moctosinHas bombivana, 77 — temmepaTypa armocdepsl. Uucio aTomMoB B cToj0€
aTMocdepbl eIMHUYHOW IUIONIaM €CTh NMPOHM3BEACHHE KOHIIGHTPALMU Ha BBICOTY OJHOPOIHOTO
crosiba atmochepst H:
RT N,
ng —pH =L T AP _ P
kKT pg pg  mg

18



3neck Np — mocTosiHHAS ABOTAIpO, |L ¥ m — MOJIIpHAs M MOJICKYJIIpHAs Macca ra3a. Y YuThIBasl, 4TO
ms = MmN, MbI BHOBb IIPHXOJIUM K TTEPBOH (OpMyJIe peIICHHS 3aJa4u.

Macca cronGa oxassiBaercs pasHoi 2.7-10% xr/m’. O6partnm BHHMMaHHE, YTO BBICOTA
aTMocQephl U TOJNIIUHA TPYHTa CYIIECTBEHHO MEHBIIE paJnyca TUIAHEThI, YCKOPEHHE CBOOOIHOTO

NaJIeHUs1 Mbl CUATAaEM MOCTOSTHHBIM. MaccoBast 10715 kuciopoza B moiiekyie Fe,Os paBHa

__ 3 o3
24 +34,

n
3nech Ao U Ape — aTOMHBIE Beca KHciIopoJa U keneza. YToObl HAmoJHUTH CTOJO atMocdepsl
TpeOyeMbIM KOJIMYECTBOM KHCIOPOa, HYKHO IlepepadoTaTh cToa0 rpyHTa Mapca Toi e TIIoIaIu

(Tak Kak 0OpabOTKe ToIBEpTaeTcs BCs TUTaHeTa) riTyOuHoM 4. Macca atoro cronba OyaeT paBHa

24, +34
Mg, =108 = g Z0re T2 %0,

n 34,
Macca cronba momydaercs pasroit 9-10% kr/m?. Tereps MbI MOXEM HANWTH €ro MIyGHHy
h= m(}s/p =25m.

31ech p — MIOTHOCTh TPYHTA, KOTOPYIO HYXHO MEPEBECTU B HYXHbIE €IUHUIBI (IPU BHIMOJIHEHUH

peurenns B cucreme CU — B kr/m?).

3. Cucrema oueHuBaHusl. CyIIecTBYeT HECKOJBKO IOAXOJOB K PELICHUIO JaHHOTO 3a/1aHUsl.
Y4YacTHUKU OJIMMIHMAIBI MOTYT BBIYHCIATH TPeOyeMyr0 MacCcy KHCIIOpoJa Kak B pacyeTre Ha
equumny miomans (1 M* win 1 cM” B 3aBHCHMOCTH OT HCIIOIB3YEMOH CHCTEMBI €IHHHLY), TAK U B
pacdere Ha BCIO MOBEpXHOCTh Mapca. [IpaBuibHOE onpeneneHre Macchl aTMOC(epbl Ha eINHHILY
IUIOIAAM B BUAE (OPMYIIbI WK YHcia oueHuBaercs B 3 6amna. D¢ (EeKTUBHBIM U CaMbIM MPOCTHIM
METOJIOM BBINOJIHEHUSI 3TOTO JTala SBISIETCS NPEACTaBICHHWE MaBICHUS Kak Beca CTOi0a
atMoc(epbl eIMHUYHOHN IUTOmIagy. YYacTHUKH MOTYT HPOBOJAWTH BBIKIAJIKU Yepe3 BEIHUHHY
OJTHOPOJHOTO cToj0a arMocdepbl M JAa)ke NbITATbCS BBIYUCIUTH Temmeparypy Mapca. 3Oto
U3JIMIIHKIE [Iard, HO IPU YCJIOBUU MPAaBUIIBHOCTH BBIYMCICHUN OHU OLIEHUBAIOTCA B TIOJHOM Mepe.
Brrunciienue Macchl rpyHTa Ha €IMHUYHYIO TUTOIMAAb (MU IDIOMIA s MOBEPXHOCTH Mapca)

OLICHUBACTCA B 2 Oawta. Ecin IIprU 3TOM YYACTHUK OJIMMIIMAAbI HEC YUYHTHIBACT WJIM HCIIPABUIIBHO
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YUYHUTHIBACT KOJUYECTBO aTOMOB KHCIOpoda M xkene3a B mojekyie Fe,Os;, mannsie 2 Oamia He
CTaBATCs, HO JPYTHE JTambl pEIICHUS OIEHWBAIOTCSA B TOJHONW Mepe. Hakoner, ompenencHue

rI1yOuHBI IepepabOTKU TPYHTA OLleHUBaeTCs B 3 Oaia.

4. Ycaosue. Bumnmast 3Be3Has BemunHa 38e3/1b61 Peryn pasua +1.4™, paccrosiuue 0 Hee 24 1K,
Macca — 3.5 maccel CoJiHIla, MEPUO OCEBOro BpaileHus — 16 yacoB. Mcxoas U3 ATUX JaHHBIX,

HaguTe MUHUMAIbHO BO3MOYKHOE 3HAUCHHUE TEMIICPATypPbl IOBEPXHOCTHU Peryna.

4. Pemenne. OnpenenuM aOCOMIOTHYIO 3B€3AHYIO BeIMUnHy Peryna:

ma=m+5-5lgd=-0.5.

3nech d — paccrosaue a0 Peryna. C yuerom Toro, uyto abcoiitoTHas 3Be3Has BeiaununHa ComHIia

paBHa +4.7", momyuaeM, 4YTo CBETUMOCTh Perynma L 6Gonbuie cserumoctd Conmna Lo B

0.4-5.2 .
10 = 120 pa3. lna ceetumocteit L, paguycoB R u temnepatyp 7' cpaBeUIMBO COOTHOLLIEHUE

(uanexc «0» otHOcuTCs K CoNHILY):

2 4

R T

L
LO RO TO

OTCIOI[a MBI [TOJIYYa€M BBIPAKCHUC IJI TEMIICPATYPhI TIOBEPXHOCTU Peryna:

Hawm neusBecten paguyc Perymna R, HO M3BECTEH NEpuOJ €ro oOpalleHus BOKpYI cBOeil ocu f.
Omnpenenum, Ipu KakoM paaunyce R (uzndeckoe Teao MOXET BpamaTbes ¢ TAKUM NEepUoOM U HE
OBITH Pa30pBAHHBIM LIEHTPOOEKHBIMHU CHJIAaMU. /{7151 3TOro €ro CKOpoCTh Ha SKBATOpE HE JODKHA
IPEBBIIIATH EPBYI0 KOCMUUYECKYIO:

2nR < GM

t R

3nech M — macca 3Be3nibl. MBI HE yUUTBIBa€M 3/1€Ch BKJIAJl TETUIOBOM CKOPOCTH YACTHII, YTO OyIeT

000CHOBAHO JaJIcc. HOHy‘IaeMI
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R ™ ~ 5R,
B utore,
1/4 5 3\ V6
L 4n°R
T # ~1.5T, ~9000 K.
0

Jo6aBum, uTo mpu rpaHndHOM 3HaUYeHuH Temnepatypsl (9000 K) mer Oynem umets paauyc Perymna
B 5 panuycoB CosHIIa U CKOPOCTH OCEBOTO BpalleHHs Ha 3kBarope mpumepHo 380 km/c. Dto
HECpaBHUMO OOJbllle TEIUIOBOW CKOPOCTH aTOMOB BOJOPOAA, COOTBETCTBYIOIIEH JaHHOU
temneparype (10 km/c), 9To onpaBabIBaeT AONMYLICHUE, CeaHHOE BhIIIe. PeanbHas TemnepaTtypa
Ha skBaTope Peryna nemuorum 6omee 10000 K, To ecTh 3Be3/1a HAXOAUTCS HA TPAaHU TMHAMHUYECKOM

YCTOMYUBOCTH.

4. Cucrema ouneHuBanmsa. /[ pemieHus 3afauyd Y4YaCTHUKHM OJUMIMAAbl JOJDKHBI IOJIYYHUTh
3HaUYCHHE CBETUMOCTH Peryra, 4to oneHuBaeTcs B 2 Oawia. Beipaxxenue temmeparypsl Peryna B
3aBUCHUMOCTH OT ero paauyca u3 3akoHa Crtedana-bonpiimana oneHuBaeTcss B 2 Oaia.
OnpeneneHne MakKCHUMajdbHO BO3MOXKHOIO paauyca Peryna ucxons U3 €ro JMHAMHUYECKOU
YCTOWYMBOCTH OIIEHUBAETCS B 2 Oaymia, emie 2 Oayiia BRICTABIISICTCS 332 BBIYUCIICHUE MUHHMAILHOM
temneparypbl. OOOCHOBaHME TOTO, YTO TEIJIOBOE IBMKEHHE aTOMOB HE BJMSET HA CUTYyallHIo, HE
SBIISIETCS 0053aTEIHHBIM.

Y4acTHUKM OJIMMIIMAABI MOTYT IIBITaThCS OINPEAEIUTh 3HAU€HUE paauyca Peryma wus
HanpsIMyl0 W3 COOTHOIIEHHS 'paaumyc-CBETUMOCTbH', yKas3biBas, uTo Perynm — 3Be3na riaBHOM
IIOCJIEIOBATEIbHOCTH, IIOCJIE 4YE€ro HalTh ero temmeparypy. OpHako, BCIEACTBUE HETOYHOCTH
COOTHOIIEHUs "paamyc-cBeTUMOCTh" 3Ta Temmeparypa (okono 12000 K) Oymer maxke BbIlie
uctuHHOM Temneparypbl Peryma (10000 K) u He MOXET cuuTaTbCsi MUHMMAJIBHO BO3MOYKHOU
temriepatypoi. [Ipu yciaoBuUM MpaBMIIBHOCTU BBIYUCIICHHHN MOJ00HOE PEIICHHE OICHUBAETCS B 5
OamioB (2 Oamna 3a 3Ha4eHHWE CBETHUMOCTH Peryma, 2 Oamna 3a mpuMeHeHue 3akoHa CredaHa-
bonbsiMana u 1 6armt 3a mpuMEHEHHE COOTHOIICHUS ""painyCc-CBETUMOCTH").

Bo3moxHO peleHue 3aiaHusi, MPU KOTOPOM YYaCTHHUK OJIMMIIMAIBI OyAeT Mpeanoararh,
YTO YCTOHYMBOCTH 3BE3/bl ONPEACNSACTCS TOJBKO TEIUIOBBIM JIBUKEHHEM aTOMOB, 3a0BIB IIPO
BpallleHue 3Be3/bl. B 3TOM ciyuyae oH OyleT npupaBHUBATh TEIUIOBYIO CKOPOCTh aTOMOB K IEpPBOM
(w1 axe BTOPOM) KOCMHUYECKOW CKOPOCTH, YTO NIPHBEACT €ro K OYCHb HU3KOW BEIMYMHE

MUHUMAaIbLHOU TEMIICPATYPbL (HOpH,I[Ka JCCATKOB KGJ'IBBI/IH). Takoe pCHICHUC MOKCET OLUCHHUBATHCA
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He Oosee, yeM B 4 Oaiia, MPU YCIOBUU MPABHIBHOTO BBIYMCIICHHS CBETUMOCTH Peryma u cBsizu

TEMIIEPATYPhI C PaANYCOM U CBETUMOCTHIO 110 3akoHy Ctedana-bonbimana.

5. Ycaoue. Ilocne 00pa®oTku Bcex IaHHBIX KocMHueckoil obOcepBatopum GAIA Oynyt c
JOCTAaTOYHOW TOYHOCTBIO MOJTyYEHBI MTapaUIaKchl OOBEKTOB B JIBYX CIYTHHKaxX Hamiei ["amakTukw,
bonemom w Manom MaremtanoBeix obnakax. [Ipemmonaraemerii  mapamiakc  bombrmoro
MarennanoBoro O6naka (BMO) cocraBnsier 20 MukpocekyHa ayru. Onpenenure, BO CKOJIBKO pa3
Janpliie OT Hac Haxoautcs l'amakTuka AHApPOMENbI, €CiIM paccTosiHue 10 Hee nopsaka 800 Kik.
Bosmoxno nu w3 ganHbix GAIA onpenenuTs napaijgakc TyMaHHOCTH AHIPOMEAbI, €CIH

napautakc BMO onpenenen ¢ Tounoctsro 10%?

5. Pemienne. Onpenenum paccrosiaue 10 bonbioro MarennanoBa Obnaka:

Dy (k) = 1/ py” = 50000.

3nech py — nmapaake bonbimoro MarennanoBa oOsaka. ITomyyaeMm, 4To rayakTuka AHIPOMETBI

pacmnojrara€Tcs Jajblie OT HAaC, U OTHOIICHUC paCCTOHHI/Iﬁ paBHO

K= DA/DM =16.

[Tapannakc ranakTuku AHAPOMEb! paBeH

pa" =1/Dy (uk) ~ 1.2:10°°.

Ota BeJIMYMHA MEHBIIE MOTPEIIHOCTH M3MepeHus mapamiakcoB B skcrnepumente GAIA (10% ot
napayutakca bonbmoro MaremranoBa o0naka min 2 MUKPOCEKYHIBI AyTH), TO3TOMY OIPENEIUTD

napajlslakC TYMaHHOCTHU AH,Z[pOMe,I[LI HC yaacTcCH.

5. Cucrema oueHuBanms. [lepBblil 3Tan pemieHus 3aJadydl CBSI3aH C ONPEAEICHUEM OTHOIICHUS
paccrosiHuid 10 Tanmaktukd AsHmpomensl 1 BMO (uepe3 paccrosaue no BMO wnm mapannake
raJlakTUKH AHIpoMenbl). DTOT 3Tan oleHuBaeTcs B 3 Oamna. Jlamee HEOOXOAMMO OMpPENEIHUTh
TouHOCTh u3MepeHuit GAIA (3 6amra). BeiBog o TOM, 4TO mapaiakc TaJakTUKH AHIPOMEIbI
MEHBIIIE MMOTPEIIHOCTH U3MEPEHUN OlleHUBaeTcs B 2 Oayuta. Oty 2 Oajuia He BBICTABISAIOTCS, €CIIH

Ha TPeABIAYIINX dTarnax Oblia JomyIieHa apuMeTHIecKas ONmoKa.
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6. YcaoBue. B xome kocMHueckoi HSKcmenuuuu Oyaymiero Ha HEOONBIIOW acTepouna Oblia
YCTaHOBJICHA MOIIHAsS JIaMmIia, padoTaromas OT CTAaOMJILHOTO aTOMHOTO WCTOYHHKA 3Hepruu. Ha
PHUCYHKe MOKa3aHa 3aBUCUMOCTb 3BE3HOM BENMYHMHBI JIAMITBI Ha 3eMiie OoT BpemeHH. OnpeaenuTe
OOJBIIYI0O TONYOCh M 3KCIEHTPUCHUTET OpOuThl actepoupa. CyuraTh, 4TO OpOMTA JICKUT B
IIJIOCKOCTHU SKIIMIITUKHU U HEC 3aXO04AUT BHyTpI) Op6I/ITBI 3€MJ'II/I, aCTepOI/II[ HC 0Tpa>1<aeT 1 HC 3aTCHACT
CBET JIAMITBI, @ cama JIaMIla PaBHOMEPHO CBETHT BO BCE CTOPOHBI M BCErJa CYIISCTBEHHO sSp4e

camoro acrepousa. Opouty 3emii CYUTaTh KPyTrOBOM.

16
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3Be3gHasa BenMynHa
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6. Pemenue. Ilo ycmoBuro 3amaum, jamma paboTaeT OT AaBTOHOMHOIO HCTOYHHMKA JHEPTHUH,
HE3aBUCHMOTO OT ycioBus ocBemieHust ComHieM. 3Be3Hasi BEIMYMHA JIAMIIbI, PETUCTPHpyeMast Ha
3emite, MEHSACTCS TOJIBKO BCIICACTBHE M3MEHEHMS PACCTOSHUS MEXAY 3eMield M acTepouaoM, Ha
KOTOPOM YCTaHOBJICHA JIaMIIa.

UroObl pemuTh 3amady Haubojee MPOCTHIM CIOcoOoM, o00paTuM BHUMAHHUE, 4YTO
3aBHCHUMOCTH 3BE3JHOM BEJIMUYUHBI JIAMITHI MTOJTHOCTBIO MOBTOPsieTCs uepe3 6 setr. bonee Toro, aToT
HepHoJ KpaTeH 3eMHOMY Ty, TO €CTh nepuoay oopamenus 3emun Bokpyr Comnna. [1o ncredenun
6 neT 3eMJIsl OKa3bIBAETCs B TOH e TOUKEe OPOUTHI, CIe10BATENbHO, AaCTEPOU TAKXKe MPOXOIUT Ty
e TOUKy cBoei opOuThl. Cie10BaTeIbHO, TPOMEKYTOK BPEMEHH B 6 JIET COACPKUT KPATHOE YHCIIO
nepuoIoB odpareHus actepousia BOKpyr ColHIa.

brneck maMmnbl CTaHOBUTCS MaKCHMAaJIbHBIM (3BE3/1HAs BEITMYMHA MUHUMAJIbHA) B MOMEHTHI

0, 6 u 12 ner. B 310 Bpems npoduiab KpuBoi Oiecka CUMMETPUYEH OTHOCUTEIHHO MAaKCHUMYyMa.
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CrnenoBaTenbHO, B 3TO KE BpEeMs aCTEPOU/] PACIIOJIaraeTCsl B TOUKE MEPUTENIUS OPOUTHI U TIPH STOM
HaXOJIUTCS JTUOO B MPOTHUBOCTOSIHUH, TN0O0 B coequHeHnu ¢ CoHIEM.

Mexny TrmaBHBIMM MakCUMyMaMU BUAHO elle 1o 4 MakcumMyma Oliecka U 5 MUHUMYMOB
Mexay HUMUA. OHH BBI3BAHBI TEM, YTO aCTEPOU]] MEPHUOUIECKH OKA3hIBACTCS B IPOTUBOCTOSHUU C
ComnHileM, mpuodIMKasch K 3eMiie, U B COSTUHCHUH C HUM, yaamsisach oT 3emuu. Ecim Ob1 acTepouns
JIBUTAJICS 1O OpOMTEe HaBcTpeuy 3emuie (B MPOTHUBOIOJIOKHOM HAIpaBJIeHWH), TO 3a 6 JeT
Habmonanoce Obl Oonee 6 coenvHeHUN W MPOTHBOCTOSHUM. Hamnume 5 MuHUMyMOB Onecka
TOBOPHUT O TISATH COEAMHEHUAX 3a O-meTHuil mepwoj. CrenoBareiabHO, CHHOAWYECKHNA TEPUOJ
actepousia S He mpeBbimaeT 1.2 roga (B peaiIbHOCTH, OH TOYHO PaBEH TON BEIMYMHE, KaK MOYKHO
yoenuThes 1o rpaduky). YUUThIBasl, 9TO acTepoua HaxoauTcs naibine ot ComHila, 4eM 3emiisi, €ro

opbutanbHblii nepruol 7 MOXKeT ObITh HaliieH Mo Gpopmyie:

N =

r1_1
ST,

3necy Tp — opOutanmeHbId mepuoxn 3emuu (omuH rof). Ilepmon 7 cocramisieTr poBHO 6 JieT, U

acTepou JBUXKETCS 10 OpOUTE B TOM K€ HampaBICHHUH, YTO U 3eMis. bompiias nmomyoch opOUTHI

acTepouia COCTaBJIsACT

a=6"*=33ae.

3emns
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Ha rpaduxe BUgHO, YTO B MOMEHTHI BpEMEHHU 3 rojia u 9 JeT acTepou] HaXOAUTCS B COETUHEHHUH C
ComHIleM Ha MaKCMMaJIbHOM yAalIeHUH OT 3eMitH (ToJI0’keHHne 2 Ha pucyHke). Hama manera B 3To
BpeMsl 3aHUMAET TO K€ IOJIOKEHHE, YTO U B MOMEHTHI BpemeHu 0, 6 u 12 ner. 3HauuT, B 3TH
MOMEHTBI acTEPOU] HAXOAUTCS B MOJOKeHUH 1, B mpotuBocTosHUU ¢ CosiHLEM (IO YCIIOBHUIO
3a/la4, OH HE 3aXOJUT BHYTpb opOuTHl 3emiu). Omnpenenum no rpa@uky 3BE3JHbIE BEIHUUHBI

JIJaMIIbI B O9THU ABAa MOMCHTA:

m; = 169, my = 20.7.
OtHomlenue BUANMBIX ?IpKOCTeI\/'I JIAaMIIbI B OTU MOMCHTHEI:

K =10%4mm =33,

[TycTth  — paguyc opOUTHI 3eMITH, e — SIKCIICHTPUCHUTET OpOUTHI acTeponaa. Paccrosiaue ot 3emun

JI0 JTAaMITbl B MOMEHTHI 1 U 2 paBHBI:

di=a(l-e)—r;

dr=a(l+e)+r;

CBeTHMOCTB JIaMITBI HE 3aBHCHUT OT €€ TIOJIOKCHUS, IIOOTOMY

d2
K :d—g; d, =dK.

1

Pemas stu YpaBHCHHUA OTHOCUTCIIBHO €, II0JIydacM:

NK(a—r)—(a+r)

e= =04.
a(vK +1)

6. Cucrema ouenuBaHus. /s pernieHus 3aaud y9aCTHUKU JOJKHBI YCTAHOBUTH, YTO aCTEPOU]L
oOpartmaercsi Mo cBoei opOuUTe ¢ MEPHOAOM B 6 JET M MOIYYUTh U3 ATOTO BEIMYUHY OOJBIION
nojlyocu ero opOuthl. JlaHHBIM 3Tanm pelieHus oleHuWBaercs B 3 Oamia (Mpu pa3ieabHOM
BBITIOJIHEHHH 2 Oajyla CTaBUTCS 3a OmpejaesieHne mepuona 1 OGamr — 3a omnpeneneHue OOoJbIIoiN
MOJyOCH). YUAaCTHUKU MOTYT CAENaTh 3TO Pa3BEpPHYTHIM CIIOCOOOM, KaK MPUBEIEHO BBIIIE, & MOTYT

Cpa3y OIEHUTh CHHOAMYECKUN mepuof actepouna (1.2 roga) v BEIYUCIUTH U3 HETO OPOUTAIBHBIM
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Nnepruoa, 4YTo TaKXKEC CUNTACTCS IMPABUJIBHBIM. Ecmm Y4aCTHHK Cpa3y u 0e3 000CHOBaHUS IUIIET, 9TO
OpOUTATBHBIN TEPUOJ acTepouJa COCTaBisAeT 6 Jyier, To 2 Oaija 3a MEpBbIM ATall pelieHus He
BBICTABIIAIOTCS, HO JallbHEHIIIee pElIeHne OIICHUBAETCS B TIOJHOM Mepe (MakCUManbHas OleHKa — 6
0aJyoB).

BriBog 0 TOM, uTO B MOMEHTHI BpeMmeru 0, 6 u 12 jieT actepou HaXOAUTCS B IEPUTEIIUN U
MIPOTUBOCTOSIHUY, @ B MOMEHTHI BpeMeHH 3 u 9 j1eT — B adenuu U coequHEHUH (CeIaHHbIi B SIBHOM
BUJEe MO0 CIeAyIOIMi M3 PUCYHKA), OlleHWBaeTcs B 2 Oasia. BeluucieHue SKCIEHTPUCUTETA

OpOUTHI acTepouia OlICHUBAeTCs B 3 Oaa.

11 kaacc

1. YcaoBue. ConHeuHble 4achl COCTOSAT W3 BEPTUKAIBHOIO IIECTa BBICOTOM 4 M M IUIOCKOTO
ropu30HTaNFHOTO nU(epOnara. B Kakoil-ro MOMEHT TeHb OT IIecTa ABHTrajiach mo nudeponary c
YTJIOBOM CKOPOCTBIO pOBHO 1 rpamyc B MuHyTy. Ha kakux mmumporax Ha 3emiie 3TO MOIJIO OBIThH?
Kakasg mpu sToM Moria ObITh MakcUMaslbHas AJUHA TeHU? YTioBeIMH pa3mepamu CoiHua

npeHedpeyb.

1. Pemenue. Tak Kak mecT BEpTUKAIBHBIN, a TeHb (DUKCUPYETCS HAa TOPU3OHTAIBLHOMN TUIOCKOCTH,
TO €€ YIJIoBas CKOPOCTh €CTh CKOPOCTh M3MeHeHus azumyTa ConHIla. JTa CKOPOCTh OKa3bIBaeTCH,
KaKk MHHHMYM, B 4 pa3a OOJblIel yrIoBod CKOPOCTH CyTOYHOTO JBMKeHUs: CONHIIA — MOCIeIHAS
paBHa 0.25 rpagyca B MHUHYTY B MOMEHTBHl PaBHOJACHCTBMM WM €I€ HECKOJIbKO MEHBIIE B
conHuectossHusl. OmnucaHHas B YCIOBHM KapTHHAa MOXeT ObITh, ecnu CONHIE pacrmoiaraercs
HEeJaleko OT 3eHHuTa. PaccMoTpuM Mpoekiuio HeOecHOW cdepbl €IUHHUYHOrO pajauyca Ha

TOPU30HTAIIBHYIO IUIOCKOCTh (PUCYHOK):
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[opu3oHT

O603HaunM yrioByto ckopocts ConHIa B THU paBHOAeHCTBUH (15° B wac unu 0.25° B MUHYTY) Kak

®o. 3a MasbId poMexyTok BpeMeHH At COJTHIIE IPOHMIET Ha PUCYHKE OTPE30K
Al < @y cosd At.

3nech & — ckinonenne ConHua. PaBeHCTBO Oy/ieT JocTUraThesi B MOMEHT KynbMuHaimu ConHia. 3a

9TO BpeMs TeHb TTOBEPHETCSI HA MAJIBIN YyroJ1 (PUCYHOK):

Al _ ©,c088 At.

A4 < <
sinz sinz

3,I[GCB Z — 3CHUTHOC paCCTOAHUC Conuna. PaBeHCTBO BHOBB AOCTHUTa€TCAd B MOMCHT KYJbMHWHAIIUH

COJ'IHI_Ia. 3 YCJIOBUA 3aJa9 HAM U3BCCTHA BECIIMUNHA er'IOBOI71 CKOPOCTH TCHU:

oA _ ogcosd
At sin z

OTCIO[[a MBI ITOJIYy4aeM OrpaHU4YCHUC Ha 3CHUTHOC paCCTOSAHUC!

®,c080  Cosd
Q 4

sinz <
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Ecnu geno mpoucxoauT B PpaBHONEHCTBHE, TO 3€HUTHOE pacctosiHue ConHila HE OOombIne
arcsin(1/4)=14.5°. Uto0ObI onpenenuTh MaKCUMAIBHYIO IIUPOTY, HAM HY>KHO PacCMOTPETh CITy4an
COJIHLIECTOSIHUSI, Korjna ckjiaoHeHwe CoiHIa Mo MOAYJI0 JOCTUraeT BeIWyuHbl € (23.4°).

MaxkcumanbHas (110 MOJYJII0) IIKUPOTA, HA KOTOPOI MOXKET BBIIIOJIHATHCS JAHHOE YCIOBHE, PaBHA

Qyax = € *arcsin (CTSJ =36.7°.

Kaptuna moxxer HaOm0gaThCA Ha MMpOTax oT —36.7° mo +36.7°. Jlnsg nauHBI TEHU BBITIOJHSETCS

BBIpa)KEHUE!

2 2 2
QQ‘”OCOSS <H |—2 =103 wm

L=Htgz<H <
s — o cos*d Q-

1. Cucrema ouneHuBanus. [ pemieHus 3a7add  YYaCTHHKH — OJIMMITHAIBI  JOJDKHBI
chOopMyIHPOBAThH YCIOBHE 3a7]aul B BUJIC OTPaHUYCHUS Ha 3eHUTHOE paccTosiHue ComHia. JlaHHbIi
JTamn oneHuBaetcs B 4 O0auia. Eciu npu 3TOM yY4acTHHKH OJIMMIIMA/IBI HE YUYUTHIBAIOT MHOXKHUTEIb
cos O, MpUHUMAs €ro paBHBIM EMHHMIIE, OIIEHKA 32 ATOT dTal He u3MeHseTcs. Ecnu BMecTo cuHyca
3CHUTHOTO PACCTOSHHSI OepeTcsi OHO caMO B paJiMaHHOW Mepe, OLCHKA TakKKe HE H3MEHSETCS.
OpnnHako, TOJO00HBIE OMIMOKU SIBISIFOTCS OCHOBAHHMEM IS CHIDKEHHUS OIEHKH 3a TOCIEIYIONIYIO
4acTh PEIICHUS — CM. HUKE.

Jlanee HEOOXOMMO MOTYYUTh OTPAHUYCHHUE HA MOJYJIb IIUPOTHI, KOTOPOE OICHUBAETCS B 2
Oamta. Emre 2 Gayia BBICTABIISICTCS 32 HAXOXKICHUE JJIMHBI TEHH. [IpU 3TOM YYaCTHHK OJUMITHA]IBI
MOJKET y4eCTh, YTO YTOJl z MaJl U Sinz~tgz~z. TO NOMyIIEHUE, a TAK:KE OKPYTJICHHE OTBETa 10 1 M
HEe SBISETCS OOOCHOBAaHWMEM JUIS CHIDKEHUS OIEeHKH. OJHAKO, €CJIM YYaCTHUK OJMMITHAIbI HE
YYHUTHIBACT MHOXKHTEIH COS O M MOJy9YaeT MaKCUMaJIbHYIO MHUPOTy 37.9°, orieHka cHmKaeTcs Ha |
Oan.

Ecnu yuyactHuk onmummnuazbl ykazan, 4yTo CoNHIE JOMHKHO pacroyiaraThbCsli Ha OONBIION

BBICOTC, HO ITPU 3TOM 3TAIlOB PCUICHUA HC BBIIIOJIHUII, CMY BBICTABJIACTCA UTOrOBLIN 1 68..]1.]1.
2. Ycaosue. Jlanekas ramaktuka, noxoskas Ha Hamy [amaktuky Mueunsiid [IyTh, uMeeT kpacHoe

cmemenue 0.01. Ha yrioBom paccTtosiHun 5 OT HEe BHJACH €€ CIYTHUK — KapJIUMKOBas rajakTHKA.

Ouenute nepuo1 ee oOparieHus: BOKpYT OOJIBIION TaTaKTHKH.
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2. Pemienne. Hamdue KpacHOTO CMEIIIEHUS y TATAKTHKY CBs3aHO ¢ 3gdexrom JJommuepa. KpacHoe
CMEIICHUE TAJaKTHKH z — 3TO OTHOCHUTENIbHAs BEJIMYHMHA, XapaKTepU3yIollash U3MEHEHUE IJIMHBI

BOJIHBI IPUHUMAEMOT0 M3JTy4eHUs1 AA TI0 CpaBHEHUIO ¢ J1a00OpaTOPHOM JITMHOMN BOJIHBI Ag:

[anakTHKa yIaIseTcs OT HaC CO CKOPOCTBIO
v=c-z=3000xkM/c.

3,[[60]: ¢ — CKOpPOCTH CB€TA, Z — KpPpACHOC CMCIICHUC TI'aJIAKTHUKH. Paccrossnue mo ragakTUKA MOXKHO

HalTH 1o 3aKkoHy Xabbma:
L=v/H~45 Muk.

HpeI[HOJ'IO)KI/IM, 4YTO JIMHUA, COCAUHAIOINAsT TaJIaKTUKY M €€ CIIYTHUK, HAXOOUTCA B KapTHHHOﬁ

IUIOCKOCTH. Toraa paccTossHUE MEXy rajJaKTUKaMU PaBHO
R=L o (pag) ~ 65 xnk

wm 1.3-10" a.e. 3necs o — YTJIOBOE PACCTOSIHHE MEXy TaJlakTHKaMu Ha HeOe. [Ipeamnonoxum, 4To
raJaKTUKA-CITy THUK JBHKETCS TI0 KPYTOBOM OpOUTE C pamuycoMm R. Macca eHTpaabHOM TalaKTHKN
NPUMEPHO paBHA Macce TAJaKTUKA MIeuHbId TyTh (10" macc Conmia), Macca CITyTHHUKA
cyuiecTBeHHO MeHblIe. [lepros oOpamenus 7, BeIpa)keHHBIN B To/1aX, MOXHO HaiT u3 IIl 3akona
Kennepa, BbIpa3uB Maccy leHTpaibHOM ranaktuku M B Maccax CoiHIa, a paguyc OpOUTH — B
ACTPOHOMHYECKUX €IMHULAX:
R’(ae)
M)

T (ronpl) = =1.5-10°

2. Cucrema oneHuBanusa. Ha IIEPBOM ITall€ PCEUHICHUA YYAaCTHUKHU OJMMIIMAAbl JOJIXKHBI
ONPCACIINTE PACCTOAHUC NO TAJIAKTHKHU, YTO OLICHUBACTCS B 3 Gamna. OnpeneneHI/Ie PaCCTOAHUA
MCKOAY rajakTUKOH M e¢ CIIYTHUKOM OLCHHBACTCA B 2 Oamna. HpI/I 9TOM YYACTHHUKHU OJIMMIINAIbL
MOTYT NPCANOJJOXUTH, YTO PACCTOAHHUC N0 TdJIaKTUK HC ABJISICTCA OAWMHAKOBBIM, YTO MPUBCACT K

12
HECKOJIBKO OOJIBIIIEMY 3HAYCHHIO PACCTOSTHHSI MKy TallakTUKaMu (yMHOXeHHe Ha (aktop (3/2) 2
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TO ecTh 10 80 KIK) H, B JaTbHEHIIIEM, K OOJBIIEMY Iepuoy odpamieHus (10 2 MiIpJ JeT). ITo He
SBJISICTCSl OIMMOKOWM W HE BIWAECT HAa HWTOTOBYIO OIICHKY. Bbrumcienue mepuoma oOparieHus
olleHMBaeTcs B 3 Oanna. YYacTHUKH OJMMIIHA/IBI MOTYT MMPUHUMATh HECKOJIBKO MEHbIIIEe 3HAUCHHE
MacChl TaJIAKTUKH, OJHAKO IPU Macce, MEHbLIEH 3-10"" macc Connua, oreHKa cHIDKacTcs Ha 1

v 11
6ayut, a mpu Macce, Menbiel 10 macc ComnHia — cHIbKaeTcs Ha 2 6ana.

3. YcaoBue. Yuenble Oynymiero npeajgoXkuwin (aHTaCTUUECKUH MPOEKT, B XOJE€ KOTOPOro BECh
IPYHT Ha TOBEPXHOCTH Mapca 3JIeKTPOXUMHUYECKHM CIIOCOO0M ObLT OBl pa3fioKeH Ha CBOOO/HBIC
METaJUl ¥ KUCJIOPOJ, U TaKUM 00pa3oM ObuTa ObI cO3/aHa KHUCIOpOaHas atMocdepa Ha TUTaHETe.
KakoBa TommuHa ciosi TPyHTa, KOTOPBIA HYXHO TiepepadoTaTh, 4YTOOBI NIaBIICHHE TaKOM
KHCJIOPOHOM aTMocdepbl y MOBEpXHOCTH Mapca oka3alloch TakUM XKe, Kak aTMoc(epHoe
JaBJIeHUE y MOBEpXHOCTH 3eMau? Cuurarh, 4YTO TpyHT Mapca cOCTOUT M3 MHUHEpalla JMMOHUTA C
. . 3
xumudeckor popmynoit Fe,Os m tutotHocThIO 3.5 T/CM’. ATOMHBIE Beca jkejle3a W KHCIopoaa

COCTAaBJISIIOT 56 U 16 COOTBETCTBEHHO.

3. Pemenne. ATMochepHoe faBieHre Y TOBEpXHOCTH 3emmn p coctasmser 10° Ila u paBHO Becy
2

cTonba arMocdeps! iomaaso 1 M°. Bee 1o ke camoe OyaeT oTHOCUThCA U K Mapcy, HO HEnb3d

3a0bIBaTh, YTO YCKOpEHHE CBOOOJHOTO majaeHus g Ha Mapce apyroe. Macca storo croiba c

IJIomaabr0 OCHOBaHUA 1 M2 COCTaBHT:

3nece M nu R — macca u paguyc Mapca. JlaHHOe BBIpa)K€HHE MOKHO HOJY4YHMTh APYTUM, Oosee

cJI0KHBIM criocoOoM. KoHnieHTparust atoMoB B atMocepe y nmoBepxHoctu Mapca paBHa

3necy k — mocrosnHas bombinmana, 7 — Temmeparypa armocdepbl. Uucio atoMoB B CTOJNOE
aTMoc(epbl €IMHUYHOW IUIOIIAAN €CTh MPOU3BEACHHE KOHIIEHTPAIlMM Ha BBICOTY OJHOPOIHOIO
cTonba atmocdepsl H:

no=ni =L BT _Nab _ P
kT ng pg mg

3neck Ny — noctosiHHas ABOrajpo, |1 ¥ m — MOJIIpHasl M MOJIEKYJIIpHas Macca ra3a. Y UuThIBasi, YTO

ms = MmN, MbI BHOBb IIPHXOJIUM K ITEPBOH (OpMyJIe peIICHHS 3aJa4u.
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Macca cromba oxaseiBaercst pasHoi 2.7-10° kr/m’. OGpaTHM BHHMaHHE, YTO BBICOTA
aTMoc(epbl U TOJIIIMHA TPYHTA CYIIECTBEHHO MEHBIIE Pajnyca IUIAaHEThl, YCKOPEHHE CBOOOIHOTO

MMaJIcHUsI MBI CUUTAEM ITOCTOSIHHBIM. MaccoBast 1o KHCJIOPOda B MOJICKYIJIC F6203 paBHa

340 ~0.31.

N=——1"

24, +34,
3nech Ao U Ap. — aTOMHBIE Beca KHCJIOpoAa W jkeye3a. UTOObl HAMOIHUTH CTOJIO aTMochepbl
TpeOyeMbIM KOJIMYECTBOM KHCIOPOa, HYXKHO TiepepadoTaTh CTOJI0 rpyHTa Mapca Toi e TUIOoIaIu

(Tak Kak 00paboTKe MmoJBepraeTcs BCs MIaHeTa) rryouHoit 4. Macca atoro cronba Oyaer paBHa

24, +34
mGS:&:mS—FC-'_ .

n 34,
Macca cronba MMOJIy4aeTCsA paBHOﬁ 9- 104 KT/ Mz. Tenepb MBI MO>KEM HalTHU €ro rJIy6I/IHy
h= mGs/p =25m.

31ech p — IIOTHOCTh IPYHTA, KOTOPYIO HYXHO IEPEBECTU B HYXHbIE €IMHUIIBI (IIPU BBINOJIHEHUH

pemrenus B cucreme CU — B kr/a).

3. Cucrema onenmBaHms. CyIecTBYeT HECKOJBKO MOJIXOJ0OB K PEHICHUIO JTaHHOIO 3aJaHusl.
Y4YacTHUKM OJIMMIMAIBI MOTYT BBIYHCIATH TpeOyeMyl0 Maccy KHCIIOpoJla Kak B pacyeTre Ha
equaniy miomany (1 M° wmm 1 cM” B 3aBHCHMOCTH OT HCIIONB3YeMOi CHCTEMBI CMHHLL), TAK H B
pacuere Ha BCIO MOBepXHOCTh Mapca. [IpaBunbHoe ompenenenue Macchl atMocepbl Ha €AMHULLY
IUIOMIAI B BUJE (HOpMYIIbI WM YKca olleHHBaeTcs B 3 Oamna. DPQPEeKTUBHBIM U CaMbIM IPOCTHIM
METOZIOM BBIMOJIHEHUSI 3TOTO JTama SBIAETCS MPEACTAaBICHHE [aBJICHUS Kak Beca CTojba
aTMocdepbl €IMHUYHON IUIOMAAW. YYAaCTHUKA MOTYT IPOBOJAWTH BBIKJIAIKH 4Yepe3 BEITUUHHY
OIHOpOAHOrO croiba arMmocdepbl M Jake NBITAThCS BBIYUCIUTH TemmepaTypy Mapca. Oto
W3JIMIIHUE TIary, HO MPU YCIOBUM MPABUJIBHOCTU BBIYMCICHUM OHU OLICHUBAIOTCS B IIOJIHOM MeEpe.
Brrunciienue mMacchl rpyHTa Ha €IMHUYHYIO TUIOIIAb (MU IUIOMIA s MOBEPXHOCTH Mapca)
olieHuBaeTcsa B 2 Oamna. Eciiv mpu 3TOM y4acTHUK OJIMMIIMAJbI HE YYUTHIBAET WIM HEMPABUIBHO
YUUTHIBAET KOJIMYECTBO aTOMOB KHCJIOpoJa U jkeneza B Monekyle Fe,Os, nannele 2 Oamna He
CTaBATCS, HO JpPYyTrHe 3Tambl pPEUICHUS OLEHUBAIOTCA B MOJHOM Mepe. Hakonern, omnpeneneHue

rI1yOuHBI IepepadOTKU TPYHTA OIleHUBAeTCs B 3 Oaa.

31



4. Yenosue. Bunumas 3Be3qHas BenuuuHa 38e316l Peryn pasua +1.4™, paccrosuue no Hee 24 K,
Macca — 3.5 maccel CosHLa, IEPUOJ OCEBOro BpamieHuss — 16 yacoB. Mcxons W3 3TUX AaHHBIX,

HaﬁHHTe MHWHUMAJIBHO BO3MO’KHOC 3HAUCHUC TCMIICPATYPhI IOBEPXHOCTHU Peryna.

4. Pemenne. OnpenenuM aOCOMIOTHYIO 3B€3AHYIO BeIMUMHY Perya:

ma=m+5-5lgd=-0.5.

3nech d — paccrosaue a0 Peryna. C yderom TOro, yto aOCoOJOTHAs 3Be3nHas BeaununHa CorHIa

paBHa +4.7", mony4aem, 4ro CBETUMOCTh Peryma L Gonbmie cBerumoctd Cosuuna Lo B

10432 = 120 pa3. [dna ceetumoctent L, paauycoB R U teMrieparyp I’ ClipaBellIMBO COOTHOILCHHE

(napexc «0» orHocutcst kK CoJHILy):

2

R T

L
LO RO TO

OTtcroia MBI TIOJTy4aeM BhIpaXKEHHUE TSl TEMIIEPaTyphl MOBEpXHOCTU Peryna:

Ham HewmsBecten pamumyc Perynma R, HO WM3BECTEH MEpPHUOJ| €ro oOpalieHus BOKPYT CBOEH OcH f.
Ornpenenum, Mpu Kakom paauyce R pusznyeckoe Teao MOXKET BPAIIAThCsl C TAKUM MEPHOJIOM U HE
OBITH Pa30pBAHHBIM LIEHTPOOEKHBIMHU CHJIaMHU. [[Js1 3TOro €ro CKOpOCTh Ha SKBATOpE HE JOKHA
MPEBBIIIATH EPBYI0 KOCMUYECKYIO:

2nR GM
<

t R

3nece M — macca 3Be3/1bl. MBI HE yUUTBIBa€M 3/I€Ch BKJIAJl TETJIOBOW CKOPOCTH YaCTHII, YTO OyaeT

obocHoBaHo nanee. [Tonydaem:

B urore,
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1/4 253
ron (L)' (4R
L) \ Gmi

1/6

~1.5T, ~9000 K.

JloGaBuM, 4TO Mpu rpaHUYHOM 3HaueHuu temmeparypsl (9000 K) mbr 6ynem umets paauyc Perymna
B 5 pamuycoB CosiHIIa U CKOPOCTH OCEBOTO BpAlleHUs Ha skBarope mpumepHo 380 km/c. to
HECPaBHMMO OOJbIIE TEIJIOBOM CKOPOCTH aTOMOB BOJIOPOJA, COOTBETCTBYIOIICH JTaHHOM
temneparype (10 kM/c), 4To onmpaBabIBacT IOMylLIeHHE, CAeNaHHOE Bbille. PeanbHast TeMieparypa
Ha skBaTope Perymna nemunorum 6omnee 10000 K, To ecTh 3Be3/1a HAaXOAUTCS HA TPAHU TUHAMUYECKOM

YCTOMYUBOCTH.

4. Cucrema ouneHuBanms. [ penieHus 3afauyd YYacCTHUKH OJUMIHNAAbI JOJDKHBI IOJYYHUTH
3HaueHue cBeTUMOCTHU Peryma, uto oueHuBaercs B 2 Oamna. Beipaxkenue temmeparypsl Peryna B
3aBHCUMOCTH OT ero paauyca u3 3akoHa Credana-bonpimana oneHuBaercs B 2 Oama.
OnpeneneHue MaKCHUMajdbHO BO3MOXKHOIO paauyca Perynma wucxoias U3 €ro JWHAMHUYECKOM
YCTOMYMBOCTH OIICHUBAETCs B 2 Oaiia, emie 2 0aiia BHICTABISETCS 32 BHIYMCICHHE MUHUMAJIbHON
temneparypbl. OOOCHOBaHHE TOTO, YTO TEIJIOBOE IBMKEHHE aTOMOB HE BJMSET HA CUTYyallHIO, HE
SBIISICTCS 003aTEIbHBIM.

Y4acTHUKM OJIMMIIMAIBI MOTYT IIBITaThCS OINPEAEIUTh 3HaueHue paauyca Peryma wus
HanpsMyl0 M3 COOTHOUIIEHHUS 'paJnyCc-CBETUMOCTB', yKa3biBas, 4To Perynm — 3Be31ga TJIaBHOU
MOCIeI0BATEIBHOCTH, MOCIE Yero HaWTu ero temmeparypy. OJQHAKO, BCIEICTBHE HETOUYHOCTH
COOTHOIIEHUs "paamyc-cBeTUMOCTh" 3Ta Temmeparypa (okono 12000 K) Oymer maxke Bbllie
uctuHHOM Temneparypbl Peryma (10000 K) u He MOXET cuuTaTbCsi MUHMMAJIBHO BO3MOYKHOM
temriepatypoi. [Ipu yciaoBuUM MpaBMIIBHOCTA BBIYUCICHHN MOJ00HOE PEIICHHE OICHUBAETCS B 5
O6ayuoB (2 Oaura 3a 3HaueHWE CBETUMOCTH Peryma, 2 Oamna 3a mpumeHeHue 3akoHa Credana-
Bonbimana u 1 Gann 3a mpyuMeHeHHe COOTHOLICHHS "painyc-CBETUMOCTD").

Bo3MoxHO pelieHne 3a1aHusi, IpU KOTOPOM YYAaCTHUK OJMMIIHNA/BI OyAeT Mpenaroarath,
YTO YCTOMYMBOCTBH 3BE€3/bl ONpPEAENAETCS TOJbKO TEIUIOBBIM JBUKEHHEM aTOMOB, 3a0bIB IpO
BpallleHue 3Be3/bl. B 3TOM ciyuyae oH OyleT npupaBHUBATH TEIUIOBYIO CKOPOCTh aTOMOB K IEPBOM
(umu 1axke BTOPOM) KOCMHUYECKOW CKOPOCTH, YTO MPHUBEAET €ro K OYeHb HU3KOW BeIHYHHE
MUHUMAaJIBHON TeMIEpaTypbl (MOpsAKa IECATKOB KENbBUH). Takoe pelieHne MOXET OLICHUBATHCA
He Oosee, yeM B 4 Oaiia, MPU YCIOBUU MPABIIIBHOTO BBIYMCICHHS CBETUMOCTH Peryma u cBsizu

TEMIIEPATypPhI C PaANYCOM U CBETUMOCTHIO 110 3akoHy Ctedana-bonabimana.

5. Ycaosue. B I'anaktuke Mneunsiii Ilyte paz B 20 ner BcobixuBaroT CepxHosble Il Tuma c

abCoIOTHOM 3Be31HOM BenmnuuHoii —18™. Hackonbko 9acTo takue CBEpXHOBBIE MOABIIAIOTCS B HEOE
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3emun ¢ OaeckoM spue Benepnl (—4™)? Paguyc ['anakTUKy cUMTaTh PaBHLIM 15 KIIK, OIVIOIIEHHE

cBeTra cocTtapisieT 2™ Ha KIIK.

5. Pemenue. J{ns perieHus 3aqaun HEOOXOIMMO HAWTH pacCTOSIHUE IO CBEPXHOBOM 3BE3[bl, IPU
KOTOpOM oOHa cBeTwiaa Obl B HeOe 3emum ¢ Oieckom Benepsl. B yclnoBHsSX MeX3BE3IHOTO

IIOTJIOCHHUA 3BE€3/1HAs1 BEJIMYHNHA 00BEKTa 3aBHCHUT OT pacCTosAHHA 1O HETO KaK:

m=M-5+5Igr+E-r,

rae M — aGcomroTHas 38e31Has Benuurna, F — sennunna nornomenus (0.002™ Ha k), paccrosuue r
BhIpa)KaeTcsi B mapcekax. [lojcTaBissi MMEKOIIUECs y HAc 3HAYCHHWs] BHIUMOW W aOCONIOTHOU

3B€3,[[HOI>1 BCJIMYHMHBI, ITOJTy4YacM:

Slgr+E-r=19.

3T0 ypaBHEHHE MOXKHO PEUINTh OJ00pOM 3HaYCHHUSI OTBETA, B PE3YJIbTATE MOITyYaeM:

r ~ 1500 nx.

Yurem panee, 4yto CBepxHOBbIe Il THma B3pBIBAIOTCS TOJNBKO B IUCKE [amakTHKH, TONIIMHA
KOTOPOTO MEHBIIe, YeM TMOJNy4YeHHOe 3HaueHue 7. YUToObl OMpeneNnuTh, Kakas OIS ITHX
CBEpXHOBBIX MOKET UMETh 33JJaHHYIO SPKOCTh, HY’KHO BBIYHCIUTH OTHOIIECHUE IUIOMIATN KpyTa ¢
PaaryCcoM 7 | IIOMIAN BCETO JTUCKA:

nr’ 1

1 =nR2 =ﬁ.

[omyuaem, 4ro nump Kaxpaas coras CBepXHOBas MOXET CBETUTh B HeOe 3emiu sipue Benepsl.

Takue cBepXHOBBIC OYIyT MOSIBJIATHCS HA HalieM HeOe B cpeareM pa3 B (100-20) = 2000 ner.

5. Cucrema ouenuBanusi. [lepBas yacTh pemieHus 3aayd COCTOMT B HaXOXKJICHUM PACCTOSHHUS,
npu kotopoMm CBepxHoBasi OyneT UMeTh 3aJaHHBIA Oneck B HeOe 3emiM. DTa 4acTh PELICHHUS
oueHuBaercs B 4 Oamna. Eciu mpu 5TOM y4YacTHHMK OJNMMITHA/bI HE YUUTBIBAET MEXK3BE3THOE
HOTrJIoUIeHHE (C OTBETOM OKOJIO 6 KIIK) JIMOO YUHUTHIBAET €0 HEKOPPEKTHO, OIIEHKA YMEHBIIAETCS Ha
3 Gamra, HO OCTaBIIAsCS YaCTh PEIICHHs OIEHWBACTCS B TMOJHON Mepe. BTopas 4acTh pemieHus

CBiA3aHa C OIPCACIICHUCM YaCTOThI SPKHUX CBerHOBHX 1 OLICHHUBACTCA B 4 Oamra. Ecan npu
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pacuerax ['amaktmka mpenmosnaraercs mapoMm (¢ B 10 pa3 MeHbIIEH HMTOrOBOM YacTOTOU

CBEpXHOBBIX), TO O0IIIas OIICHKA YMEHbBIIaeTcs Ha 3 Oauia.

6. YcaoBue. Ha pucyHke mokazaHa 3aBUCHUMOCTb 3BE3/IHOM BEJIMYMHBI HEKOTOPOW KOMETHI Ha
3emuie ot BpemeHu. Onpenenute OONBIIYIO MOTYOCh M AKCIIEHTPUCUTET OPOUTHI KOMEThI. CUUTaTh,
YTO OpOMTA JEKUT B TUIOCKOCTH SKJIUNTHKU M HE 3aXOOUT BHYTph opOuThl 3emuu. CBETHMOCTH
KOMETBhl OOpaTHO MPOMOpPIMOHATbHA YETBEpTOil cremeHu ee paccrosHus oT ConHila, KOoMeTa

paccenBaeT CBET paBHOMEPHO BO BceX HampanieHusX. OpOuTy 3emiu cuuTatb KpyroBoil.

10

12

) ZANWAN ZANWAN
A4 NS

3Be3gHasa BenuymnHa

16

0 2 4 6 8 10 12
Bpewms, rogbl

6. Pemenme. Ilo ycnoBuio 3agaud, CBETHMOCTb KOMETBI JOCTATOYHO PE3KO 3aBUCUT OT €€
paccrosHuss a0 CosHua. 3Be3fHas BEIMYMHA KOMETHI, perucTpupyemas Ha 3emile, MEHseTcs
BCJIE/ICTBUE U3MEHEHUS PACCTOSIHUI MeKay koMeTol 1 CoJHLIEM U MEX]Ty KOMETOH U 3eMIIeH.
UroObl pemuTh 3amady HauboJee MPOCTBIM CIOCOOOM, 00paTuM BHUMAaHHE, YTO
3aBHCHMOCTb 3BE€3HOM BEJIUYHMHBI KOMETHI ITOJIHOCTBIO TOBTOPsieTCs uepes 6 ner. bonee Toro, 3ToT
HepuoJI KpaTeH 3eMHOMY T'O/ly, TO €CTh neproay obpaienus 3emsn Bokpyr Comnnia. [To ucreuenun
6 et 3eMJIsl OKa3bIBAaeTCs B TOM e TOUKe OpOHUTHI, CIeI0BATEIbHO, KOMETa TaK)Ke MPOXOIUT Ty JKe
TOUKY cBoell opOuThl. CleoBaTeNbHO, MIPOMEXYTOK BPEMEHH B O JIET CONEPXKUT KPATHOE YHCIIO

nepuoaoB odparieHus KoMeTsl BOKpyr CounHIa.

35



brieck KOMETBI CTAHOBUTCSI MAaKCUMAaJIbHBIM (3BE€3/IHAsI BETUYMHA MUHUMAaJIbHA) B MOMEHTHI
0, 6 u 12 ner. B 310 Bpems npodwiib KpuBOW OJiecka CUMMETPUUYEH OTHOCHUTEIHLHO MAaKCHMyMa.
CrnenoBarenbHO, B 9TO K€ BpeMsl KOMETa pacrlojaraeTcsi B TOUKE MEePUTeTusi OpOUTHI U MPU STOM
HAXOAUTCS TUOO B IPOTHUBOCTOSHUM, THOO B coequHeHNH ¢ COTHIIEM.

Mexnay riaaBHBIMH MakCUMyMaMHu BUIHO elle mo 4 Makcumyma Ojiecka U 5 MUHUMYMOB
Mexay HUMU. OHU BBI3BaHbl T€M, YTO KOMETa MEPUOJAMYECKH OKa3bIBAECTCS B MPOTUBOCTOSHUU C
Connuem, mpubImkasch K 3eMie, 1 B COSAUHEHUH ¢ HUM, yaamssack oT 3emun. Ecnu Obl komeTa
JBUTANach MO opOute HaBcTpeuy 3emie (B HPOTUBOIOJIOXKHOM HaIlpaBlIeHHM), TO 3a 6 JeT
HaOromanoce Obl Oonee 6 coeAMHEHWH M TPOTHBOCTOSHUWM. Hammume 5 MuHMMyMOB Onecka
TOBOPUT O IISITU COEAWMHEHMSIX 3a 6-eTHHil mepuona. CrieaoBaTeIbHO, CUHOAUYECKUN MEPUOL
KoMeThl S He mpeBbiaeT 1.2 roga (B pealbHOCTH, OH TOYHO PaBEH 3TON BEMUYHMHE, KAaK MOXHO
yoenuThes o rpaduky). YUuThiBas, 4To KOMeTa HaxoauTcs aanbine or ConHia, yeM 3emirs, ee

opOuTanbHbI iepruo 7 MOKET OBITh HaiiieH o popmyIie:

N

r_1
ST,

3neck Ty — opOutanbHblil nepuoa 3emin (oauH rox). [lepuon 7' coctaBnser poBHO 6 JIET, U KOMETa

JBIDKETCSl IO OpOUTe B TOM JK€ HAIpaBJICHUHU, YTO M 3emisl. bomnbIuas moiryock OpOUTHI KOMETHI

COCTaBJISACT

a=6">=33aec.

36



3emnsa

Ha rpaduke BuIHO, YTO B MOMEHTHI BpeMeHU 3 roja U 9 JIeT KoMeTa HaXOAUTCS B COCIUHEHUU C
ConHuleM Ha MaKCUMaJIbHOM YJQJIEHUU OT 3eMJH (I10JI0KeHHe 2 Ha pucyHke). Haia rutanera B 910
BpeMs 3aHUMAET TO K€ IMOJOXKEHHE, YTO U B MOMEHTHI BpemeHu 0, 6 u 12 ner. 3HAa4uT, B 3TH
MOMEHTBI KOMETa HAaXOJIUTCS B TIOJIOKEHUH 1, B mpoTuBOCTOSTHUH ¢ CoJHIIeM (10 YCIIOBUIO 33]1a4H,
OHA HE 3aXOJUT BHYTph opOuThl 3emun). [lanbHeiiee perieHre MOXXHO MPOU3BOAUTH Pa3HBIMU
crocobamu. B 4acTHOCTH, MOKHO OTMPEIEIUTH 10 TpaduKy 3BE3HBIC BETUYHHBI KOMETHI B 3TH J1Ba

MOMCHTA:
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Bpewms, rogbl
mp; = 69, my = 14.4.
OrtHomenue BUANMBIX ﬂpKOCTeI\/'I KOMETBI B 3T MOMCHTHI:
K =10%""" =1000.

[TycTh r — paguyc opOUTHI 3eMITH, € — SKCIEHTPUCUTET OpOUTHI KOMETHI. PaccTostHre OT 3eMiu 110

KOMETHI B MOMEHTHI 1 U 2 paBHBI:

di=a(l-e)—r;

dr=a(l+e)+r;
C y4eToM 3aBUCUMOCTH SIPKOCTU KOMETHI OT paccTostHui 10 ConHila 1 3eMIu UMeeM:

_a’_zz'(l+e)4
di (1-e)*

B utore, MpI nony4yaem KyOudeckoe ypaBHEHHUE [T SKCIICHTPUCUTETA:
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_a(1+e)+r.(l+e)2
Ca(l-e)-r (1-e)*’

KOTOPO€ MOXXHO PELIUTh YUCICHHBIM MOJ00POM, MOJYYUB 3Ha4YeHHE SKcueHTpucurera: e = 0.4.
Oxnako, cyiiecTByeT 6ojee mpoctoii crnocod. C Tounoctsio 10 0.1™ MOKHO ONpenenTh, KaKyro
3BE3JHYI0 BEIMYHMHY HMMena Obl komera B adenuu (mosiokeHHEe 2), HAXOAWCh OHA TPU 3TOM B

MPOTUBOCTOSTHUM (3eMITsI B TIOJIOKEHHUH 3). DTa BETMYMHA COCTABIISIET
m3 =13.4.

OTa BEIWYMHA OTJIMYACTCS OT my TOJIBKO 3a CYCT MCHBIICTO PACCTOAHHUA OT Semiu. Torna MBI
MOXXEM 3aIltucaThb

a(l+e)+r ’

K2 — 100.4(mz—m3) — 25 —
a(l+e)—r

Orcroga umeem

e =

1@_1:0.35,
a \/K_z_l

YTO MOXXHO CUHUTATh XOpPOIINM HpI/I6J'II/I)KCHHbIM OTBCTOM.

6. Cucrema oueHuBaHus. /151 pemieHus 3aaydl YYaCTHUKHU JIOJDKHBI YCTAaHOBUTH, YTO KOMETa
oOparaeTcsi Mo cBoel opOHWTE C MEPHOIOM B 6 JIET W TOJYYUTh M3 ITOTO BEJIMYMHY OOJIBIIOHN
nonyocu ee opOuThl. JlaHHBIN JTam perieHus oleHuBaeTcs B 3 Oamta (mpu pa3ieabHOM
BBINOJIHEHNH 2 Oajuta CTaBUTCS 3a ompenerieHue nepuona | Oamnm — 3a ompenerneHue OOIbIION
MIOJTyOCH). YUYaCTHUKH MOTYT CIENIaTh 3TO Pa3BEPHYTHIM CIIOCOOOM, KaK MPUBEACHO BBIIIE, & MOTYT
cpa3y OIICHUTh CHHOAMYECKUH Tepuoa kKoMmeThl (1.2 roma) W BBIYHUCIUTH W3 HETO OpOUTATBHBIN
MEPUOJ, YTO TAKXKE CUMTAETCA MpaBWIbHBIM. Eciii ydacTHUK cpa3y u 6€3 000CHOBaHUS MHUIIET, YTO
OpOUTANBHBIM MEepPHOA KOMETHI cocTaBisieT 6 jer, To 2 0ajuia 3a MEpBBIA ATall peleHHs He
BBICTABJISIFOTCS, HO JAJIbHEHIIIee pelIeHne OLIEHNBACTCS B MOJTHON Mepe (MakCHUMasbHas OIeHKa — 6
0ayuioB).

BriBog o Tom, yTo B MOMeHTHI BpeMeHu 0, 6 u 12 ner koMeTa HaXOJUTCS B MEPUTEINU U
MPOTUBOCTOSIHUH, @ B MOMEHTBI BpeMeHH 3 U 9 J1eT — B adeinu U COeTUHEHUH (CIICIaHHbIN B SIBHOM
BUJE JINOO CIEeNyIOMUN W3 PUCYHKA), OICHMBAeTCs B 2 Oamia. BeUucCiieHHE SKCIEHTPHUCHUTETA
OpOUTHI KOMETHI OLIEHHUBAETCs B 3 Gaiia, MpUYeM 3TO MOXKET JeNIaThCsl TOUHBIM METOJIOM Ha OCHOBE

aHaJIM3a BCJIMYHMH m11 U mjp, BO3SMOXXHO HCIIOJIB30BaHUC HpI/I6HI/I)KCHHOFO MECTOJa, aHAJIOTHYHOI'O
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ONMCAaHHOMY BbIllIEe. 3HAUYEHUS IKCUeHTpucuteta B uHTepBane oT 0.3 mo 0.5 MoryT cuurarbcs

IMpaBUJIbHBIMHU.
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