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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 3anaHus OLIEHMBAETCAd IO 8-0anibHOll CUCTEME B COOTBETCTBUM C
KPUTEPUSMHU, NMPUBOJAMMBIMM B HACTOSIIEW WHCTPYKIUHM U1 KaXJOro 3anaHus. BeicTaBieHue
OIICHKHM 3a pelIeHue 3aJaHusl, IPEBBIMAINICH § 0aJI0B, HA PErHOHAILHOM 3Tane Bceepoccuiickoit
OJINMIINA/IBI IO ACTPOHOMUH He OONYCKAEHCA.

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 kaacc

9.1. YcaoBue. Camoner setut Ha BbicoTe 10 kM Ham moBepxHocThio 3emun 21 wmrons. Ero
naccaXxupbl BUIAT, kak CoJHIIE «3aMepiio» U BCE BpeMsl HaXOJIUTCS B TOUKE CEBepa Ha BHJIMMOM
ropuzonTe. Omnpenenure CKOpOCTh camoiieTa. Pedpakuueil, moriomeHneM cBeta B atMmocdepe,

yriaoBeIMH pazmepamu ColtHITa, perbedoM U CKaTHeM 3eMIId IpeHeOpeyb.

9.1. Pemrenne. ConHIle HAXOAUTCS HA CEBEPHOM TOPU30HTE, TO €CTh B BEPXHEH WM HIKHEH
KyJIbMHUHAIIMKA ISl HETIOJBMXKHOTO HaOmromarens. B 3ToTr MoMeHT cyTouyHoe nBmkeHHe ColHIa
MPOUCXOANT TApaJUIETbHO TOPU3OHTY. JIBMDKEHHE caMojieTa KOMIICHCHUPYET BpalleHHe 3eMIIH,
nodtoMy CoOJIHIIE TOCTOSHHO BHJIHO B TOYKE KyJIbMHUHANuW. Ero ckiioHeHWE BOJW3M JIETHETO
COJIHLECTOSIHUS IIOCTOSIHHO, II03TOMY MOYKHO CJHE€JaTh BBIBOJ, YTO CAMOJIET JIETEN BIOJIb

napajuiend. Ham Hy>KHO HalTH €€ [WUpOTY.

XO0Ts 1o YCJIOBHMHM 33Jaud MbI IpeHeOperaeM pedpakuuei 1 BUAUMBIMU pazmepamu CoJHIA, MBI

JOJIKHBI YUECTh IpYToi (pakTop: MOHMKEHHE BUUMOTO TOPU30HTA 3a CUET BBICOTHI CaMOJIeTa.

MarTena MIecKud
ropH3nDHT

[Tycts camorner neTuT Ha BeicoTe H Haj moBepxXHOCThIO 3emiu. Panuyc 3emnu paBeH R. Yron h
MEXJly HallpaBJICHUSAMM Ha BUJIUMBIM M MAaT€MaTU4YECKUI FOPU30HTHI PAaBEH YIVIy C BEPIIMHOHN B
LHEHTpe 3eMJIM MEXIYy HalpaBiICHUEM Ha CaMOJIET U TOYKY KacaHHUs Jiyda 3pEHHsI MAacCaXUpOB C
MOBEPXHOCTHIO 3eMJTH (CM. pUCYHOK). BUIUMBIIT TOPU30HT OYyJET UMETH BHICOTY
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Hawm ocraercs nHaittu mmpoty, Ha KoTopoi CoJHIIe OKa3bIBaeTCs Ha BHICOTE —3.2° MOJI CEBEPHBIM
TOPU30HTOM, UMest CKJIoHeHue € (+23.4°). Ecnu 370 Oblia HUKHSS KYJIbMUHAIUS, TO CIIPABEIIUBO
COOTHOILIEHHE

=-90°+|p; *+ ¢,

IMPUYEM BBIPAXKCHHUE I10J 3HAKOM MOAYJIA OOJIKHO OBITE IMOJIOKUTECIBHO, TaK KaK KyJIbMHWHalLIUA

IMPOUCXOOUT HA CEBEPC. Torna Mb1 UMeeM

@1 =90° + h — g = +63.4°,

CyMMa CKJIOHEHHMSI M HIUPOTHl OUEBHUIHO OOJIbIIE HYJIS, TO3TOMY MBI MOJTYYHIIN OJHO U3 PELICHUI.

OT0 moJoXKeHue camosera cooTBeTcTByeT nugpe 1 Ha pucynke. Ho kynpmunanus ConHia Morna

OBITH M BEpXHEH, U TOTAA
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IMPUYEM BBIPAXKCHUEC IO MOAYJIEM AOJIZKHO OBITH BHOBb ITOJI0KUTEIHHBIM. Torz[a

@2 =-90°+¢e+ h=-69.8°

Bripaxenue noa 3HakoM MOJAYJIS BHOBb IMOJIOKUTEIBHO, 3TO MOJOKEHHE CaMoJjieTa 2 Ha PUCYHKE.
Hrtak, MbI uMeeM J1Ba BO3MOXKHBIX 3HAUYCHHs MHMPOTHL. Tak kak pedysr uaer o CoiiHIE, camoJeT
JIOJDKEH KOMIIEHCUPOBATh OCEBOE BpallleHHE 3€MJIM OTHOCUTENIbHO HampasieHus Ha ComHue ¢

nepuosoM 7' =1 cytku. [{ns sToro tpedyercs CKOpocTh



JIBa BO3BMOKHBIX 3HaUEHHs CKOpOoCcTH cocTaBistroT 207 u 160 m/c.

9.1. CucreMa oleHUBAHMS.

1 sran — 2 Gama: y4er 3¢dexra MOHMKEHUS TOPU30HTA M BBIYMCICHHE €To 3HaYeHus, 1o 1 Gamty
3a KaXkJ10e JelcTBUEe. JTall HE 3aCYUTHIBACTCS, U TAK)KE YMEHbBILIAIOTCSA OLEHKHU 3a MOCIeIyIOIHe
aTarsbl, ecyiv YPPEKT He YUUTHIBAETCS B penieHud. Ecnu BennunHa moHmwkKeHus ropu3oHTa (3.2°) ve
BBIUHCIISIETCS] B SIBHOM BUJE, HO MPaBUWIbHO YUYHUTHIBACTCS Jajiee U MPUBOAUT K BEPHOMY OTBETY,

9TaIl 3aCYUTBIBACTCA IOJTHOCTBIO.

2 stanm — 2 Gajuia: ONpeNesieHUe MIUPOTHI, Ha KOTOPON HaxoAwics camoneT. BeictaBnsercs mo 1

Oayty 3a Kaxzaoe BepHoe 3HaueHue. Ecnu He ObUIO yuTE€HO MOHWKEHHE TOPU30HTA, U B UTOTE
MOJly4YeHO 3HAYEHHWE MIMPOTHl MOJSPHOrO Kpyra (C OJHUM WIM JBYyMS 3HaKaMH) — 3a JTall

BhICTaBJIsIeTCsl 1 6au1 IpU YCIOBUHU OTCYTCTBHS MHBIX OIIHMOOK.

3 sranm — 4 Gaia: ompeneseHue CKOPOCTH caMoJieTa. 2 Oalijla BBICTABIISETCS 3a HCIIOIh30BaHUE

npaBWIbHON (GopMynel M Mo 1 Oaury — 3a Kaxaoe BepHOe 3HaueHHe. Ecim He ObUIO ydTEeHO
MOHMXEHUE TOPU30HTA, TO JJIsl IIUPOTHI MOJSIPHOTO KpyTa JOJKHA OBITH ONpeieneHa ckopocTts 184
M/c. B aToMm citydae BeicTaBisiercs 2 6amra 3a popmyiny u 1 6ayin 3a 9uCICHHOE 3HAYCHHE, TO €CTh 3
Oayya 3a JTam, €CciouM HE CIeJaHO WHBIX ommuOok. Takum 00pa3om, Bce perieHue 0e3 ydera

MOHIKEHUS TOPU30HTA TPU MIPABUIILHOM BBITIOJIHEHUH olieHnBaeTcs B 4 6amna (0+1+3).

9.2. VYcaoBue. Mexay BOCTOYHOW KBagpaTypod M TOCIEAyIOLIEH 3amajHoil KBaapaTypoi
HEKOTOpOW IIaHeThl MNpoxoauT B 1.143 pa3 Oonblie BpeMEHH, YeM MEXKIy €€ 3amagHoil |
nocneayromeil BOCTOUHOM KBamgpatypoi. UTto 310 3a r1uranera? OpOUTH TIJIaHET CYUTATh

KpPYTOBBIMU.

9.2. Pemenue. KBaaparypsl MpOMCXOAST TOJIBKO y BHEIIHUX IIAHET, OOPAIIarOIIMXCS BOKPYT
Connua npanpiie 3emian ¢ OonpimM, ueM y 3emud, nepuojom. [lepeiizem B cuctemy oTcyeTa,
Bpamaromtytocsi Bokpyr ConHila BMecTe ¢ IuiaHeTod. B 3Toit cucreme 3emisi Oyaer Takxke

Bpaiarbcsi BOKpyr CoHIa, HO ¢ HECKOJIBKO O0NbIINM (CHHOAMYECKUM) EpHOAoM. B mpomexyTok



Mexay 3anaaHou (Touka W) u BoctouHoi (Touka E) xkBampaTypoit 3emiis q0JKHA TPOUTH YTy C

yriioMm 2o. Mex 1y BOCTOYHOM M 3anagHO KBaapaTypoit 3eMist mpoxoaut yroi 2(m — o). [Toatomy

W

MnaHeTa

Orcrona

n
oo =—— =1.465 pag = 84°.
1+k P

C apyroii CTOPOHBI, KaK BUIHO U3 PUCYHKA, PaIuyC OPOUTHI TUNIAHETHI €CTh
a=ap/cosa~9.6a.e.

3neck ap — paaryc opoutsl 3emiti. 3HAYUT, 9Ta TaHeTa — CaTypH.

9.2. CucremMa OleHUBAHUSI.

1 sran — 5 0aJuoOB: BBLIYHCICHHE yriia o WA SKBUBAJICHTHOM M1 peuicHust BCJIIMYUHBI, YTO

ABJIACTCA KIFOYCBBIM MOMCHTOM 3aJa4u. OTan MOKHO BBIITOJHUTH KaK BO Bpamafomeﬁc;l CHUCTCMC
OTCUYCTa, TaK U B HGHOHBH)KHOI;’I, C YUCTOM JIBUKCHUA o0cux muaner. OmuOka Ha JaHHOM J5Tall€ HE

BJIMACT HAa OLICHKY 3a IMOCJICAYIOUIMUC STAllbI.

2 sTam — 2 Gauja: HaxoXAEeHHE paauyca opouthl twianetsl (1 Oamn — dopmyma, 1 Gamn —

BBIYHCIICHHE).

3 sran — 1 Oam: YKa3aHUC IJIAHCTHI. BricTaBnseTcs TOJIBKO B ClIydyac€ npaBHUJIIBHOT'O BBINTOJTHCHUA

MNpEAbIAYIIUX STAIlOB: €CJIW IUIAHCTa CaTypH YKa3aHa 0e3 BEpPHOT'O O6OCHOBaHI/I$I, Oamn He

BBICTaBJIIACTCA.



9.3. YcaoBue. Kocmuueckuii anmapaTr cTapTyeT ¢ 3€MJIM K HEKOTOPOW 3BE3/€, JBHUIasiCh K HE
otHocutenbHO ComHia co ckopocthio 200 km/c. ['oguunbnii mapamtakc 3Be3asl paBeH 0.17. Yepes
KaKoe BpeMs 3Be3ja IpH HaOmroJeHuu ¢ anmapara cramer spde Ha 0.1™? Cuwmrarts, uTo 3BE3/a

HCTIOABM>KHA OTHOCHUTCIIbHO COJ'IHI_Ia, €€ CBCTUMOCTD IIOCTOsIHHA.

9.3. Pemenue. {51 Hayama Hy»XHO cpa3y OTMETHUTh, YTO CKOpocTh ammapara (200 kM/c) o4eHb
BeIMKa, W anmapar MokuHeT COJIHEYHYI0 CHCTeMY, HE HCIbITaB Ha cebe CYIECTBEHHOIro
topmossimiero BnusHus Connpa. [loaToMy MBI MOXEM CYHMTaTh, YTO ammapaTr ABHXKETCS
HPSIMOJIMHEMHO C MOCTOSTHHOM CKOPOCTBIO, HaNlpaBlieHHOH K 3Be3ze. [lapannakc 3Be3as! pasen 0.1,
TO €CTh M3HAYAIBHOE PACCTOSHUE N0 Hee ro paBHO 10 mk. UtoOsr 3Be3ma crana ua 0.1™ sipue, 1o

¢dopmyie [lorcona paccrosiHue 10 HE€ JOHKHO COCTaBUTh

r=r,-107"" =1,.0.955.

WupiMu crioBamu, anmapar JIOJDKEH MpoJeTeTh pacctosHue (1o — ) = 0.45 nk wim 1.4-10" xm B
CTOpOHY 3Be3/bl. Jl11s1 3TOro emy norpedyercst Bpems
Ty —F

T= = 2200 ner.
%

9.3. Cucrema ouneHUBaHUA. YKazaHue, 4yTo nputsHkeHue CoJHIIA MPAKTUYECKHM HE M3MEHSET
CKOPOCTh ammapara, He siBIsieTcsl 00s3aTenbHbIM. EC y4acTHUK yIIOMUHAET 3TO0, JINOO MPaBUIBLHO
YUUTBIBAET MOHIKEHHE CKOPOCTH (mpuMepHO Ha 2%), olleHKa He u3MeHsercs. Ecnu xe nenaercs
HEBEPHBIN BHIBOJ O CYIIECTBEHHOM H3MEHEHHH, OLIEHKA CHWXaeTcs. [Ipu M3MeHeHuu CKOpOCTH
oosee, yeM Ha 10%, omeHka ymeHbmaercs Ha 3 Oamwia. Pemenune pasgensercs Ha CIEAyrOIINE

OTaIlbl:

1 sran — 2 Qaiia: ONpeJesIeHUe pacCTOSHUS 10 3BE€3/bl JIMOO MPaBWIbHBIN YyUeT BhIpAXKEHUS AJIs
HEro B pacueTax. BeicTaBiseTcs TONBKO B ClIydae MPaBHIBLHOTO OTBETAa WM BRIYHCICHUIL. B ciryuae
ommbok Oomee, yeM B 10 pa3, BHE 3aBUCHMOCTH OT NPUYMH, BCE IMOCIEAYIOIINE OTAallbl

34aCUYUTBIBAOTCA HAIIOJIOBUHY.

2 stan — 4 Gayuia: onpeesieHHe PacCTOSHISI, KOTOPOE OJDKEH MPEOJ0JIEeTh anmapar, 4ToObl 3Be3/1a

crana Ha 0.1" spue. EciM yyacTHMK ONMMIMAJIbI HEBEPHO HCIONB3yeT (opmyiy Ilorcona,



yKkaspiBasg B mokazatene crerneHn 0.4 BMecto 0.2 (TO eCTh, CUMTACT SIPKOCTH YOBIBAIOIICH
MIPOMOPILMOHANILHO TIEPBOM CTENEHN PACCTOSHUSA), TaHHBIN 3Tar oleHuBaeTcs B 1 0ai, ocTalbHbIe
OILICHUBAIOTCSI B TIOJHOW Mepe. YUYacCTHHK MOXET TaKXke MepernyTaTh MPHUOIIKEHHE K 3Be3Jie C
ynaieHueM u ee ocnabnennem Ha 0.1, 9TO mMpUBENET MPAKTHYECKH K TAKOMY K€ 3HAYECHHIO
paccrostaus (0.47 mk) u oueHwBaercs B 2 Oamma. [Ipum wHBIX (U3HYECKHX OIIMOKAX TpU

BBIIIOJIHEHMH dTara 3a Hero BeIicTaBisgeTcs 0 0aios.

3 oran — 2 Gamta: HaxoxjaeHHe Tpebyemoro BpemeHH. HeoO0Xonmmo mpaBWIIBHO NPOU3BECTH

MEPEeBOJ] MEXKIY Pa3IUYHBIMU CIMHHUIAMHU JUIMHBI W BpeMeHHu. [lpm ommbOke Oomee 20% nstam
MOJIHOCTBIO HE 3acuuThiBaercs, npu omubke or 10% g0 20%, BbI3BaHHOW apupMETHUECKUMHU

IMOrpCIIHOCTAMMU, 3a ITAIl BBICTABJISICTCA 1 6amn.

9.4. YcaoBue. OnbITHBIN HaOmoAaTedb ¢ OTIMYHBIM 3PEHHEM 3aMETWJ, YTO NPU BU3YaJIbHBIX
HAOIOZICHUSX B HEKOTOPBIA TEJIECKOI ¢ XOPOIIMM Ka4eCTBOM ONTHKH (poH Heba ociad BABOE 1O
CpPaBHCHHMIO C HAOJIOJCHUSMH HEBOOPY)KCHHBIM TIJ1a30M, a pa3pelnaromias CrocoOHOCTh (1o
JIBOMHBIM 3Be€3/1aM) MPH CIIOKOWHBIX aTMOC(epHBIX yCIoBUsAX cocTaBuia 2". Onpenenure auaMerp

00BEKTHBA TEJIECKOIa U HCIOJIB3YyCMOC YBCINYCHHC.

9.4. Pemienne. Yria0Boe pa3pelleHUe 1Js1 HEBOOPYKEHHOIO IJ1a3a YeJIOBEKa ¢ OTJIMYHBIM 3PEHHEM
cocraBisieT npumepHo 1'. IIpeanonaoxum, 9To TeIeCcKON TaKOB, YTO €ro JU(PPAKIMOHHBIA Tpeel
paspemieHus Jgydimie 2" — B JalbHEHIIEM MbI CMOXEM 3TO IpoBepuThb. [Ipenen, KoTopblil
HaKJIaJbIBACT Ha pa3pelleHue CIoKoiHas atMocdepa, Takxke iyuire — okoso 1”. Torma Mel MoxxeM
3aKJII0YUTh, YTO PA3PELIEHUE OTPAaHUYEHO 3PEHUEM HaOoAaTess, U TOTJa MbI IMOJIy4aeM, 4YTO
yBEJIMYEHUE Teneckona M ¢ TeM OKyJSIpOM, YTO UCIOJIb3YEeTCsl B HACTOSILUNA MOMEHT, COCTABIISET

30 xpar.

O603HaunM uaMeTp oObeKTHBA Kak D, nuaMeTp 3padka ria3a Kak d. [lycTb ofiiee KOJTu4ecTBO

SHEpPruM, HAYyLIee Yepe3 EAMHUYHYIO IUIOMIAJIKy 3a €JUHMIly BPEMEHH OT ydacTka Heba,

OTPaHUYEHHOr0 ToJieM 3peHusi, coctaBiusger J. Torma yenoBedeckuil ryia3 3a €IWHUIY BpPEMEHH
2 2

MPUMET C ATOTO y4acTKa BeNMWYuHy dHepruu J-md”, a teneckon — J-nD”. OgHako, B OKyJsipe 3Ta

" 2
sHeprus OyZeT pacmpe/esieHa 1o yBeJIn4eHHoM B M~ pa3 miomaau. M3 ycioBus 3a1auu UMeeM:

JnD2 _J-nd’
2 — T .
M 2
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Otcroza MBI IOJTy4aeM BEJIMYUHY JUaMETpa 00BEKTHBA TEJIECKOIA:

D:dﬂzﬂ CM.

V2

3nech auameTp 3padka d MOJOKEeH paBHBIM 8 MM. Ecnu B3sTh 3HaueHwe 6 MM, TO JuaMeTp
o0BeKTHBa Teneckomna OyneT paBeH 12.7 cMm. YBenuueHue Teneckona 0oblie paBHO3paykoBoro (21

Kpar), 1 BCSl SHEPTrusi, coOnpaemMasi TeJIeCKOIIOM, MOMAAaeT B I1a3 HaOI0aaTesl.

Ham taxke HE0OXOAMMO cienaTh MPOBEPKY MPABUIBHOCTU MPEANOIOKEHHUS B Hadajle PElICHUS.
[Ipu nuamerpe obbekTuBa 12.7 cM mudpakIMOHHBIA TIPEeAes pa3pelieHus] COCTaBiseT okoyo 17,
npu nuameTtpe 17 cMm — eme ayume. [lostomy pazpemiaromias CoCOOHOCTh AEHCTBUTEIHHO

OTIPEICIISATIOCH 3peHreM HaOIoaTesl.
9.4. CucreMa olecHUBAHMS.

1 stan — 3 Gamna: OIPCACIICHUC YBCIIMYCHUA TCIICCKOIIA. I[J'ISI IMMOJIYYCHHUS BCEX 3 Oayu1oB Y4aCTHHK

JIOJDKEH HE MPOCTO BBIYMCIMTH €ro Kak oTHouleHue 1'/2", Ho W ykaszarb, 4TO Apyrue (axkTopsl,
OTPaHUYMBAIOLINE Pa3peLIalOILyI0 CIIOCOOHOCTh (IU(pakLus, aTMOCPEpHOE APOKAHUE) HE UTPAIOT
poinu. be3 aToro ykasaHus 3a nepBblil 3Tan BeICTaBIseTCs TOJAbKO 1 O6ami. Ecnu ykazaHue caenaso,
HO HECYIECTBEHHOCTh AU(PAKIIMIOHHOIO OIpaHUUYCHHs HE IPOBEPEHa B KOHIIE PEIICHUS — 3a 3Tall
ctaButTcs 2 6amna. [IpaBuibHOE 3HaYeHME pa3pellaromeil CnocoOHOCTH I1a3a MOXKET ObITh B3ATO B
unTepBane ot 0.8" mo 1.2', Ecnu yuacTHHK 3a7aeT pa3peuiaroilyto CocOOHOCTh HaOMIoAaTens ¢
OTJIMYHBIM 3peHueM Xyxke 1.2', Ho He Xyke 2 — 3a aTan cHuxkaeTcs 1 6ami, mocneayroiee pereHne

OLICHUBACTCA B ITOJTHOM Mepe.

2 sTan — 5 GaJIOB: OMpPEACIICHUE AUaMeTpa OOBEKTUBA TEIECKOMNa. DTa MOXKHO BBIMOJIHATH TAKKE

CpPaBHUBAsl YBEIMYEHHE C PABHO3PAYKOBBIM, HCIONb3Yys H3BECTHBIM (hakT, 4YTO MOCIEAHEE He
MEHSIET MOBEPXHOCTHYIO SIPKOCTh IPOTSIKEHHBIX OOBEKTOB — [0Ka3aTeIbCTBO ATOTO (hakTa HE
TpeOyercs. 3HaueHUsl AuMaMeTpa 3payka TIja3za oT 6 10 8§ MM CUUTAIOTCS MPABUIBHBIMH, IPH
3HaYeHUsIX OT 4 10 6 MM 1 oT 8 1m0 10 MM oneHka CHKaeTcss Ha 2 Oamta, Mpu eimie OoJblen
HETOYHOCTH 32 3Tall BBICTABIIAETCS TOJIBKO 1 Oal B ciryyae MpaBUIbHBIX PACUETOB.

B kauyecTBe BO3MOXHBIX OIIMOOK IPHU BBITOJHEHUH 3TAIA YYACTHUKU MOTYT MPEAIOI0KHUTb,
4TO APKOCTh MPOTSHKEHHOTO OOBEKTa YMEHBIIAECTCS MPONOPLUUOHAIBHO YBEJIWYCHUIO, a HE €ro

KBaJIpaTy (B 9TOM cllydae B UTOTOBOW (pOopMyJie BMECTO YBEITUYCHHUS OyIET CTOSTH €r0 KBaIPATHBIM
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KOpeHb). B 3ToM cirydae sTam orieHuBaeTcs B 2 6ajuia, eciiv He CISJIaHO WHBIX ONIHOOK. YYaCTHUKH
MOTYT BOOOIIIE TPEAIOJIOKUTh, YTO YBEITUUYECHUE HE MEHSIET TIOBEPXHOCTHYIO SIPKOCTh, M TIOJTYYHTh
IaMeTp OOBEKTHBA TEJEeCKOIa, MCHBIIWKM JMaMeTpa 3pavka Tia3za. B 3roMm ciiydae sTam He
3aCUUTHIBACTCS MOJIHOCTHIO.

YYacTHUK OJUMITHAABI MOXET TAaKXKe MPEIINONIOKUTh, YTO pa3periaromias CIOoCOOHOCTh
TEJIECKOTA OTPENEeNSIeTCs TONBKO Audpakiueid, 9To MpH MPaBHIBHBIX pacdyeTax nacT IHaMETp
00BEKTHBA TeecKona 7 ¢M u yBenudeHue 12 kpat. B 3ToM citydae nepBblif 3Tan He 3aCYUTHIBACTCS

MOJTHOCTBIO, BTOPO MPU MPaBUIIBHBIX pacyeTax OLleHUBaeTcs 4 GaaMu.

9.5. YcaoBue. [[Be 3Be31b1 cheprueckoit hopMbl — O€IbIid KapJIMK U HEUTpOHHAs 3Be37a (TyJbcap)
— umeroT onuHakoBble Macchl (1.2 maccel Comuna) u paauycel 6000 u 10 KM COOTBETCTBEHHO.
YckopeHne cBOOOAHOTO MajaeHUs Ha 3kBaTope mynbcapa B 350 000 pa3 Oosboie, yem Ha
MOBEpPXHOCTU Oenoro kapiuka. Haiinure mnepuon BpaiieHust ITyJbcapa. benplii Kapiauk He

BpalllaeTcs, peasTUBUCTCKUE 3(PPEKThl HE YUUTHIBATS.

9.5. Pemmienue. YckopeHnue cBOOOIHOTO MaJCHUS Ha YKBATOPE 3BE3/bI PABHO

GM
8= - o’R.

Kak BuaHO 13 3T0#l (hopMyJibl, OHO YMEHBILIAETCA 3a CYET OCEBOr0 BpallleHHs 3Be3.bl. [ 6emoro
Kapiuka (paauyc R) 1o yCIOBHIO 3a/1a41 3TOro 3¢dexra HeT, HO y HEHTPOHHOM 3BE3/IbI C PaIIyCOM
7 OH MOXKET UTpaTh 3aMETHYIO pojb. O003HAUMM OTHOIIEHHE YCKOPEHU CBOOOJHOrO MajeHUs Ha

AKBATOpE y HEUTPOHHOU 3Be3/bI U Oenoro kapiuka uepes K. Torma

GM 5
K_FT—CO}"_R_Z _0321/'3
- GM r’ GM
R2

2,2 o o
Otromenue R°/r~ pasao 360 000, To ecTh HEHTPOOESIKHOE YCKOPEHHWE HA 3KBATOPE HEHUTPOHHOU
3Be3/bI €cTh 1/36 oT rpaBuTaMoHHOr0. Torma yrioBas CKOPOCTb BpAIICHUS HEHTPOHHOMN 3BE3]IbI

paBHa

GM Kr?
o= | 1-—
r R

=2.1-10° ¢ ™.

[Tepuon Bpamenus 7 cocTaBisieT 271/®, TO €CTh 3 MC.
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9.5. CucreMa olecHUBAHMS.

1 stan — 4 Gauia: mpaBUJIbHAs 3alMCh BBIPAKEHUS A YCKOPEHHUS CBOOOJHOTO MaJeHHs Ha

HKBATOPE B SIBHOM BHJIE JIMOO Yepe3 BHIPAKECHUS TSl "IICHTPOOSKHOU cuiibl". 1 Gast BBICTABIISIETCS
3a MpaBWIBHOE BBIPAKECHHE I OEJIoro Kapiuka, 3 Oamna — 3a BBIpaXKEHUE ISl HEUTPOHHOM

3Be3/1bl. Ecu B mocieaHeM CJIy4ac€ HC YYHUTHIBACTCA BpallICHUC, BCC 3 Qajuia HE BLICTABIISIOTCS.

2 otan — 4 Gamna: BBIYMCIICHHE TEPHOAA BpAIIEHUS Myjbcapa. BbiBox mpaBHIBHON (HOPMYIIBI

olieHUBaeTcs B 2 Oamna. Beumcnenune mpaBWIBHOTO OTBeTa — emie B 2 Oamna. Ecmu oteer
OTIIMYAeTCs OT AaHHOTO B pemieHud Ha 0.1 Mc u Gonee (Mo 000N MpUYKMHE, B YACTHOCTH, M3-32
OTCYTCTBHUS yueTa OTJIMYUS MAcChl HEHTPOHHOW 3BE3bl OT COJIHEYHOM), MOcienHue 2 Oaina He

BBICTaBJIAAKOTCA.

9.6. Ycaosue. B konie okts6ps 2007 rona B siipe komeTsl Xoiamca (17P) mpousomen n30TponHbIi
B3pBIB, B pe3yJjbTaTe KOTOPOrO YIJIOBOM TuaMmeTp KoMbl uepe3 Hexaento goctur 13'. Ha rpaduke
IIPEJICTaBJICHBI PE3YJIbTAaThl U3MEPEHUN 3BE3HON BEIMYMHBI KOMETHI B 310Xy B3pbIBa. Onpenenure
KOHIIEHTPALINIO OCKOJIKOB KOMETHI (B KM ) uepe3 HeJIeio mocie B3pbiBa. CuuTaiite, 9to 10 B3phIBa
KOMEeTa TIPEJICTaBIsIa COO0O0Hl MOHOJIMTHOE $ApPO 0e3 XBOCTa C IOCTOSHHON IUIOTHOCTBIO H
XMMHYECKHM COCTaBOM. PaccTosiHMe KoMeTbl OT 3eMJIM B 3TO BpPEMs CUMTaTh IOCTOSHHBIM H

paBHbIM 1.6 a.e.
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9.6. Pemienne. [To rpaduky Mbl BHIUM, YTO 3BE37HAs BEJIMYMHA KOMETHI XOJIMCa MPSMO Tepen
m m
B3PBIBOM COCTaBisiia 17", B3pBIB yBEIWYWI €€ 110 2, TO €CTh Ha |5 3Be3nHbIX BenuuuH. B

cooTBeTCTBUU C hopmyroii [Torcona 3To o3HavaeT, 4To KOMeTa craja sipue B K pas:
K=10"407-2 = |06

Ms1 cuuTaeMm, 4TO J0 B3pbIBa KOMETa MpEACTaBisiga COOOW OIHO €IWHOE Telao pasMepoM D u
oovemom V. Ecnm 310 Teno pazodbercs Ha N OCKOJIKOB, KOTOPBIE MBI JAJISi MPOCTOTHI CUUTAEM
OJIMHAKOBBIMH, TO KaXKJIbIi U3 HUX OyJeT UMeTh cpeauuii oobem V/N u pazmep d =(V/N)l/ 3=p-N3,
Buaumas sspkocTh 0OTHOTO OCKOJIKA j OyJET MPOMOPIMOHAIbHA €r0 BUAUMOM TIJIOMIAU, TO €CTh d’,

CymMapHast SIpKOCTh BCEX OCKOJIKOB COCTABUT
2 2 2/3 1/3 2 1/3
J~Nd*=ND>*N¥=N"D*<~N'"J,.

3nechb Jyp — SIPKOCTh MOHOJIMTHOTO sfipa N0 B3pbiBa. [lomywaeTcs, 4To JUisl YBETWYEHUSI BUIUMOM
spkoctd B K pa3 sApo JOKHO pa3OUThCS Ha N=K>=10"® ockonkos. Heo0OxomnMo oTHENIBHO
OTOBOPHUTH, YTO pa3sMep KOMETHOTO Aapa BPsA M IpeBocXoauT 10 KM, MO3TOMY CpEeIHUN OCKOJIOK
Oynmer uMeTh pasmep 1 cM W yIJIOBOW pa3mep C paccTosHus | a.e. TOpsAKa YIIIOBOM
MUKpPOCEKYH/bI. IIpy BHIAMMBIX pa3Mmepax posi MOpsAKa HECKOJBKUX MHHYT 10" gacrun OynyT
pacronaratbCsi Ha YIJIOBBIX pacCTOSHUAX Topsika 0.5 MUUTMCEKYHT IyTH U IPAKTUYECKH HEe OyAyT

HepeKpbIBaTh YT ApyTa.

14



Komera ynmanena ot 3emnu Ha paccrosgHue L, paBHoe 1.6 a.e. Mbl MOXKEM ONpenenuTh
MIPOCTPAHCTBEHHBIA pauyc KOMBI 4epe3 T = | Heaemo mocie B3pbiBa: R = L /2 = 0.003 a.e. =
=450 teic.kM. Tak Kak B3pbIB ObUI M30TPOMHBIM, KOMY MOXKHO CUUTaTh cdepudeckon. Torma

KOHICHTpPALUs OCKOJIKOB HEPEC3 HEACIIHO ITOCJIC B3PbIBA PABHA

no=3N/ AR =2.6 kM.

9.6. Cucrema oueHuBanmusi. Pemenue 3amaun pa3ouBaeTCsl Ha Y€THIPE OCHOBHBIX dTara, KOTOpPhIE

MOTYT IIPONU3BOAUTHCA B p8.3HOI>'I oCJIICJ0OBATCIIbHOCTH

1 sran — 2 Gajuia: ompejAesicHUEe BEIIMYMHBI YCHIICHUS SPKOCTH KOMeThl U3 rpaduka (1 OGamr 3a

ONpEIENIEHNE 3BE3IHBIX BEIUUYMH 10 M IOCJIE BCIBINIKH, Tpebyemas Tounocts 0.5™, 1 Gamr 3a
npuMmenenue (opmynsl [lorcona u omnpeneneHus COOTHOILIEHUS sipkocTeii). Ecnu mpu perneHun
IlOHyCKaeTCH CMBICJIOBAsA OH_II/I6Ka (HaHpI/IMep, HCIIOHMMAHUE HIKAJbI 3BE€3IHBIX BCIIMYUH U €€ CBA3U

C ﬂpKOCTI)IO), TO BHC 3aBUCHUMOCTH OT OTBCTA ILaHHI)If/'I 9Tall ITOJIHOCTBhIO HE 3aCUUTBHIBACTCA.

2 sran — 2 Gajia: BOCCTAHOBJICHHUE CBSA3M MEXAy BEIMYMHOM YCHIIEHUS SIPKOCTH M KOJIHMYECTBOM
OCKOJIKOB KOMETHOTO $/Jpa, ONPEIEIIEHUE KOJIMYECTBA OCKOJIKOB. YUYACTHHMK OJIMMIIMAABI MOXKET
OpaTh JaHHYIO CBSI3b KakK M3BecTHYO0. [Ipu ommbouHOl cBsi3u (MHOW Xapakrtep, Hexenu J~N 1/3)
9Tal pelleHMs MOJIHOCTBIO HEe 3acuuThiBaeTcs. Ecnm ke ommbKka HAcTONBKO CHIIbHA, YTO CBSI3b
OKa3bIBaeTCsl 0OpaTHOM (SPKOCTh YMEHBIIAETCS MPH POCTE YHUCIA OCKOJIKOB) MJIM OYEHb PE3KOH

(HpKOCTB YBCIIMIUBACTCA KakK N unu eme pesqe), HUTOroBasA OLCHKa 3a BCC PCHICHUC HE MOKET

npeBbIATh 4 OaIoB.

3 oram — 2 Ganna: ompeneieHUue paamyca oOJiaka OCKOJIKOB Yepe3 HEAEN0 TOcie B3pbIBa JIMOO
NpaBUJIbHAS 3aIMCh BBIPAKEHUS i HEero. Eciy y4acTHUK MyTaeT BHIUMBIA TUAMETP U paauyc
obnaka ¢ omwMOKONH B pa3Mepax BJIBOE€ W HWTOTOBOrO OTBEeTa — B § pa3, JaHHBIM JTam He

3aCYUTBIBACTCA, HO HOCJ'IGI[HI/Iﬁ 3aCYUTHIBACTCS B IOJTHOM MEpe.

4 sran — 2 Gaya: OIPECACIICHUC KOHLCHTPAllUU OCKOJIKOB. I[OHYCTI/IMaH TOYHOCTD BBIIIOJTHCHUA (663

yudeTa oumIMOOK, CIeNaHHBIX Ha mpenpinymux sranax) — 10%, ans BeicraBinenus 1 6amna — 20%..
[Ipu oTBeTe, oTnMyaroieMcs OT MpaBWIbHOTO Oosee, ueM B 10 pa3, BHE 3aBUCUMOCTU OT IPUYHH,

HUTOroBas OCHKAa HE MOXKET IIPECBLIIIATH 4 0aJoB.
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10 kaacce

10.1. YcaoBue. B HEKOTOpOM IMyHKTE Ha MOBEPXHOCTU 3eMiH 3Be3Abl berenbreiize u Purens B
cosse3aquu OproHa B30ILLIH OJHOBPEMEHHO. DKBATOPHAIIBHBIE KOOpAUHATHI berenbreiize 05°55.2",
+7°24";  xoopmunarel Purens 05714.5", —8°12'. Haiimure mmpoTy MecTa HaOIIOIEHHUS.

AtmocdepHoit pedpakiueit mpeHeOpeys.

10.1. Pemenme. B MoMeHT onHOBpeMeHHOro Bocxona berenbreiize u Purenb omHOBpeMEHHO
NIEPECEeKIIN JIMHUIO TOPU30HTA, TNIOCKOCTh KOTOPOTO 00pa3yeT ¢ IIOCKOCThI0 HEOECHOTO 3KBaTOpa
yroa 90°—@, rae ¢ — mupoTa Mecta HaOmoAeHus. Touka MepeceueHus] HaXOUTCA MEXIY dTUMU
3Be3/1aMH, Ha HEOOJIBIIIOM YTJIOBOM DPACCTOSIHUU OT KaIoW W3 HuX. [lodTOMy KapTHHY BIOJHE
MOHO CUUTaTh TIockoi. [TocTpoum uepTex, npenedperas KPUBU3HON pacCMaTPUBAEMOTO ydacTKa

HeOecHOH cdephl:

,{,\OQ
NG

Betenbrense

¢

FopusonT  Purens

Aol
Ad

Habmionarenb, 04eBHIHO, HAXOAUTCS B CEBEPHOM TOJIYIIAPHHU, TIOCKOJIBKY CEBEPHBIN MOJIIOC MUPa

HaxXoAUuTCA Had TrOPU30OHTOM. 13 reoMeTprun 4€PTC)Ka BUJAHO, YTO

tan ¢ _A_oc
A 9

rae Ao u Ad — pazHocth KoopauHat berenbreiize u Puremns. Otcrona

Q= arctanA—a =33°.
A
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10.1. Cucrema ouenuBaHus. [[puBeneHHBIN BBIIIE CIIOCOO PEIICHUS HE SBISICTCS €IMHCTBEHHBIM.
3aaHue MOXKHO pElINTh HaIpsMYI0, HCIONb3ysl (GOpMyIlbl CcPEepUYecKOl TPUTOHOMETPHH.
[IpaBunbHOE pelIeHHEe B 3TOM cllyyae HEOOXOIUMO 3aCUUTHIBATH MOJHOCTHIO (8 OamnoB). B cioyuae
OImMOOK B 3alUCH caMuX (POpMyJT MaKCUMaJIbHAsI OLIEHKA 32 BCE PEIICHHE HE MpeBbIaeT 4 6aoB,
MpU OIMOKaxX BBIYKCIICHUS MPU MPaBUIBHBIX (QopMyrax oIleHKa He mpeBbimaeT 6 Oamwios. [Ipu

crocode peuicHus, OIMCAaHHOM BbIIIC, CUCTEMA OLICHUBAHUA CJICAYIOIIAA:

1 srtan — 2 Gamia: mpaBUiIbHasl CBSI3b FOPU3OHTAIBHOM M 3KBAaTOPUAJIBHON CHCTEMbI KOOPAMHAT

(YroJ HaKJIOHA OJTHOM K JPYTO#), BRIpaXKCHHAs! pPUCYHKOM WX (hOPMYJIOi.

2 sran — 3 Gajuia: 3amyUCh COOTHOUICHHUS IIUPOTHI U Pa3HOCTH KOOPAMHAT 3BE3[. 3aCUMTHIBACTCS

TOJILKO TIPH MPABHIBHON OpMyIIe, B IPYTHX CIy4asx 3Tall He 3aCYUTHIBACTCSI.

3 sran — 3 Gajuia: 3Hau€HHE IIUPOTHI. 3aCUMTHIBAETCSA NMPU BEPHOM pelieHuH. [Ipu mpaBHUIbHBIX
dopmynax u ommbke Oonbiie 5° BbicTaBusgerca 2 Oamna, mpu omubke Oonbire 10° stam He
3acunThiBaeTcs. Ecnm mmpora 3ammcaHa ¢ HEBEPHBIM 3HAKOM HIIM JIOMYCKAeTCs OTBET C JABYMS
3HAaKaMU IIUPOTHI, TO MPHU MPABUIBHOM MOJYJIE IIUPOTHI 3Tall OlleHHBaeTcs B | Oayui, MHaye sTam

HEC 3aCYUTHIBACTCA.

10.2. YcnoBme. Mexay BOCTOYHOM KBaApaTypol M TIOCIEAYIOLIEH 3amaJHON KBagpaTypoun
HEKOTOpPOH TuTaHeThl MpoxoauT B 1.143 pa3 Oonblie BpeMEHH, YeM MEXAy €€ 3amajHoi u
MOCJIeyIONed BOCTOYHOW KBaaparypoil. Uto sTo 3a mmanera? OpOWUTHl IJIAHET CYUHUTATH

KPYTOBBIMHU.

10.2. Penrenue u cucremMa ounenuBanus. Cm. 9 kiaacc, 3aganue 9.2.

10.3. YcaoBue. XKenas ucnblTaTh HOBOE CBEPXMOIIIHOE UMITYJIbCHOE OpPY>KHE, & TAKKE IPUBECTH B
HOPSIIOK KaJIeHAaph, KUTENN 3eMIIM pEeIlId OTOJBUHYTh JIyHy OT Hamieil riaHeTsl Tak, 4yTOOBI
TPOIUYECKUI T'OJ| COEPKaj POBHO 12 CHMHOAMYECKUX JIYHHBIX MeCSLEB (LIMKIOB CMEHBI JYHHBIX
¢a3). Kakoe MuHHMManabHOE 3HAYEHHE SKCLEHTPUCHUTETA HYX HO OYyJEeT 3aiaTh HOBOM JIyHHOMH
opOuTe, 4TOObI y 3eMJISIH XOTs Obl HHOTJ]a OCTaJIaCh BO3MOXHOCTh HAOII0AaTh MOJIHBIE COJTHEYHbBIE
3aTMEHMsI C MOBEPXHOCTU IUIaHeThl? OpOuTy 3emiiu CUMTaTh HEM3MEHHOH B XO/€ MCIBITAHUS.

Hampasnenune Bpaienus JIlyHsl BOKpYT 3eMJIN TaKXKe COXPAHSAETCS MPEKHUM.
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10.3. Pemenune. TpeOyemass IIUTENBHOCTh CHHOAMYECKOrO JyHHOro Mmecsama S’ ectb 1/12 ot
Tponmueckoro roga 7y mnu 30.437 nus. Toraa JIMTENBHOCTH CUAECPUUYECKOTO JYHHOTO Mecsia
(o6opota JIyHbl BokpyT 3emun) Oyner

:&:£:28.096 CYT.
S4+7, 13

!

CpaBHuBas ero ¢ HactoduuM nepuoaoM 7, mbl npumensieMm 11l 3akon Kemnepa u Haxonum HoBoe

cpenHee pacctosiHue 10 JIyHbI:

T 2/3
L'=L (?j =391.6 TBIC. KM.

OtmeTnMm, 4TO U B HacTodllee Bpems JIyHa MOXKET pacrosaraTtbCsi Ha TAKOM PacCTOSHUU OT 3EMIIH.
Tak kak B ycJIOBHHM 3aqaun TpeOyeTcs, 4TOOBl Y 3eMJISIH XOTh KOT/Ia-HHOYIb ObLTa BO3MOXKHOCTB
HaOJII01aTh IOJIHOE COJHEYHOE 3aTMEHHE, Mbl PacCCMOTPUM HaubOosiee ONaronpUsATHBIA CIydai.
[Tycte 3emnsa HaxonuTcs B aenuu CBOe OpOUTHI, MPH 3TOM BO BpeMs 3arMmeHus ConHue u JlyHa

pacnionaratorcs B 3eHute. Toraa yrinosoit paauyc Connua Oyner paBeH

p= BT 0.00458 paz.
a(l+e,)

3nech Rs — panuyc ConHila, a — cpeaHee paccrosinue oT 3emiu A0 CoiHIa, ey — IKCUEHTPUCUTET
opoutel 3emmm. [lpubmmkenue HaOmomarenss k CoyHIy 3a cdeT pa3MepoB 3eMild  37ech
HECYIIECTBEHHO, HO B ciydae JIyHbI OHO yxe OynmeT urparb posib. UToObI TOJTHOE COJTHEYHOE

3aTMEHHUE CIIy4usIoch, JIyHa B mepuree B 3eHUTE JOHKHA UMETh XOTs Obl TaKOM ke yIJIOBOM paanyc:

Ry

P 0=e)=R,

3nece Rg m Ry — pamuycel 3emun u Jlynsl. OtTcropa moslydyaeM MHUHUMAJbHOE 3HA4YECHHE

AKCLEHTPUCUTETA TYHHON OPOUTHI:

o= Rs(L'=Rg)—Ra(l+e,)
L'R

=0.015.
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[Tomyuaercs, 4To JyHHass OpOMTa MOXET OBITh TOYTH KPYTOBOW, M COXpAaHCHHWE HBIHEUTHETO

OKCHCHTPUCUTETA TaKXKE ITO3BOJIMT 3E€MJITHAM Ha6J'IIO,I[aTB IIOJIHBIC COJIHCYHBIC 3aTMCHU .

10.3. Cucrema oneHuBaHus.

1 stan — 2 Gaia: ompeaeneHue OOoJIbIION MOoayocu OopOUTHI JIYHBI NIJisi BBITIOJHEHHUS YCIIOBUS

3agaHus. OOa Oanyia He BBICTaBIIAIOTCA, €CIM YYAaCTHHUK IyTAaeT CUHOJUYECKUH M CHIIEPUUYECKHM
nepuossl JIyHsl. B ciyuae apudmerndeckoit ommOKky npu npaBuwibHbIX Gopmyrnax (7'=T7y/13 u

BeIpaxeHue 11 3axona Kemepa) BeicraBnsercs 1 6a.

2 sran — 6 OamaoB: OMNpeleleHue MUHUMAIbHOTO 3KcleHTpucurera opOuthl JlyHel. Ouenka

3aBHCUT OT y4eTa JBYX (aKTOpOB, BaKHBIX JJIS YCJIOBUH HACTYIJICHHUS IOJHOTO COJHEYHOTO
3aTMEHHUS — AJTUOTUYHOCTH OpOUTHI 3eMiH (100aBKa +ey BO BTOPOM COCTABJISIFOIIEM YUCIUTENS) U
npubmmkenus Habmonarenss k Jlyne (moGaBka —Rp B MEpBOM cllaraeMoM). YUeT KaXKJIOoro u3
claraeMbIX olieHuBaeTcs o 2 6amna. [Ipu aToMm yuet kaxaoro u3 ¢pakTopoB He 3acuuThiBaeTcs (00a
0ajuia He BBICTABISIOTCS), €CIM OHHU 3aIllMCaHbl C MPOTHBOIIOJIOKHBIM 3HaKOM. PerieHue BTOporo

srama 0e3 yuc€Ta WJIn C HCIIPAaBUJIbHBIM YUCTOM 3THX CJIaraCMbIX OICHHUBACTCA HC BBILIC 2 0amios.

Ecnu mepBblii uau BTOpOW ATam ObLT BHITIOJHEH C OMIMOKOWM, B pe3yJibTaTe KOTOPOM Ha BTOPOM
JTarfe MoJy4yaeTcsl BBIBOJ, YTO SKCIIEHTPUCUTET MOXKET OBITh JIIOOBIM, Jake HYJIEBBIM, JINOO K€ OH

JoJKeH ObITh 60mbinM, He MeHee 0.1, o01as oreHKa He MOXKET IPEeBbIaTh 2 0aJJIoB.

10.4. YcaoBue. OnbITHBIN HaOMIOATENh C OTJIMYHBIM 3PEHHUEM 3aMETWJ, YTO MPU BHU3YaJbHBIX
HaOJIOICHUSAX B HEKOTOPBIN TEJIECKOIl C XOPOIIUM KauecTBOM ONTHUKM (poH Heba ocial BABOe MO
CpPaBHEHHMIO C HaOMIONEHUSMH HEBOOPY)KEHHBIM TIJ1a30M, a paspellaronas CrocoOHOCTh (1o
JIBOWHBIM 3Be€371aM) MPHU CHOKOMHBIX aTMOC(EPHBIX yCIOBUAX cocTaBmia 2". Onpenenure quamerp

00BEKTHBA TEJIECKOIIa U HCIIOJIB3YCMOC YBCINYCHHC.

10.4. Pemienne u cucrema onenuBanus. CMm. 9 kiace, 3agaua 9.4.

10.5. YcaoBue. B HacTosimee BpeMs IMOJOKEHHE CEBEPHOTO TOJIIOCA MHpPa OTMEYaeT COoO0Oi
JIOBOJIbHO sipkast 3Be3na o Mamoit Meneaunsl  (Ilomsipuas). 1 saBaps 2000 roma ee
9KBATOPUAJIBHBIC KOOPAWHATBI — IPAMOC BOCXOXIACHHUC W CKIOHCHUC — ObLIH PpaBHBI
coorBeTcTBeHHO 02731%48.7°, +89°15'51.0". U3-3a mpereccuu 3eMHOU OCH ¢ TIepruooM 25776 ner

nojioskeHne CeBepHOro Mojoca MUpa MEIJIEHHO M3MeHserca. Onpenenure, B KaKOM oy MOJoc
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npoiaer Mumo IlonsipHON Ha MHMHHMAaJIbHOM YTJIOBOM paccTOSSHUM. OLEHUTE 3TO YIJIOBOE

PaCCTOAHUC. CoOcTBEHHOE ABVKCHUC 3BE3/1bl 1 HyTallIO HC YYHUTHIBATbD.

10.5. Pemenne. CeBepHbIil MOJIIOC MUpPa OMMCBIBAET BCIEACTBHE MPELECCUH OKPYKHOCTh BOKPYT
CeBepHOro mnomroca SKIUNTUKA B co3Be3nuu JlpakoHa, ¢ paaumycoM €=23.4° MU 3aJaHHBIM

nepuosioM. M300pa3um 310 ABHKEHHE:

12y

Morntoc
B4 P,. Muvpa (2000) g 184

Y ]

Montoc

MonapHag
AKIMUNTUKK

T U=

1

Oy

Pemienne MOXXHO TPOM3BOIUTH C PA3IMYHOU CTENEHBbIO TOYHOCTH. IIpeHeOperxkeM KpUBU3HOM
paccMaTprUBaeMOTro ydacTka HeOecHOH cepsl (B paiioHe MOJII0ca MEPA) B PACCMOTPUM JBE PA3HBIX
[0 TOYHOCTU MOJenW. B OIHOM M3 HHUX MOJIOC MHUpPA ABUKETCS MO OKPYKHOCTH C LIEHTPOM B
MOJIIOCE DKJIMITUKH, a B IPYrod — MO KacaTeNbHOM K HEW mpsMOM (CM. pUCYHOK). B 3Tux nByx
cilydasix MakcumaibHoe cOmmkenue c¢ IlomspHoil 3Be3moil mpousoiiner B Toukax P u Py
cooTBeTcTBeHHO. O003HAaYMM TeKylllee yriioBoe paccrosiHue [losspHoii 3Be3/bl OT MMOJIOCa MHUpa
(90°-0) kak 0. M3 TeopeMbl KOCHHYCOB OIPEAeTNM paccTossHue 0T CeBepHOro MOoJoca SKIUITHKA
1o Ionspuoii:
p?=g>+0>-2¢&0cos(a +7/2);
p ~e/1-20cos(a+1/2) /e ~& +0Ocos(n/2 —a).

Bo BTOpOM BbIpa’keHHH MbI HCIIOJIB30BaNU TOT (PakT, uro O<<e. [lomyuaercs, uTo B 6ojee CIOXKHOM
MOJECJIA MHUHMMAJIbHOE paccTossHue Mexay IIoysapHON 3Be310HM M CEBEPHBIM IIOJIKOCOM MUpa
COCTAaBUT

p—& =0sina =27.15".
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HuTepecHo, 4TO Takoil € OTBET MbI MOJYyYa€M B MPOCTOM MOJEIH W3 aHAIM3a NPSIMOYTOJIBHOIO
tpeyronbHuKa PogP¢S. UToOBI onpenenuTs AIMHY MyTH CEBEPHOTO TOJIF0Ca MUpa 0 OJMKanIen K
[TonsipHO¥ 3BE37€ TOUKH, B OOJiee CIIOKHON MOJENU HYKHO BOCIIOJIB30BAaThCS TEOPEMOI CHHYCOB,

cuuTad aAyry so OTpE3KOM HpHMOI\/‘I JIMHHUM

S, =€sIiny =¢ sin(n/2+a)gzecosa —.
€ +0Osina

B npocToif Moaenu nociaeaHui MHOKUTENb 00paIiaeTcs B €AUHUILY, U U3 TOTO )K€ MPSIMOYTOJIbHOTO
TPEYTONIbHUKA MBI TIOJIYYUM s;=0coso. 3HaAYeHUs sy U §| MOJydaroTcs paBHbiMU 34.2" u 34.8'
COOTBETCTBEHHO, 37€Ch pPa3HHIlAa ABYX Mojeled yxke 3aMmerHa. JlanbHelIine BbIUKCICHHUSI MBI
MOKEM TaKKe MPOU3BOAUTH B IUIOCKOM MPUOIMKEHHH, CUUTas TPACKTOPUIO TMONII0Ca MUpa
OKPY>KHOCTBIO C paJJUyCOM €, U TOTa, 3Hasi AYTY, MIPOMJAEHHYIO MO KPYry MpeLeccuu

So,1

You=—"">
£

MBI OITPCACIACM BPEMS, KOTOPOC HOTpe6yeTC$I JJII TAKOIro CMCUICHU A

_TYo,l T sy,
Lo = = .
2 2ne

3,[[6(3]: T — nepuoa nNpeuecCuu. MoxHOo paccyxaaTb HECKOJIBKO IMO-UHOMY, OIIPEACIINB MPOCKIUIO

OTpe3Ka s Ha MaJIoM Kpyre HeOecHO cepbl paarycoM € Ha OOJIBIION KPYT — SKIUITHKY:

S(),l = 80,1 / sin €.
[Ipeneccust 3emHONM oOcH (OBMKEHHE TOYKM BECEHHETO PABHOACHCTBUS BJIOJIb SKIUITHKH)
MPOMCXOUT C YIIIOBOH CKOpOCThI0 QQ=27/T, 4T0 COOTBETCTBYET M3BeCcTHON BenmuuHe 50.3" B oI

Otcroza Mbl OIIpesIeNsieM BPEeMsl, 3 KOTOPOE TOUKa BECEHHETO PaBHOJICHCTBUS MPOIAET Ayry S:

So. :TM_ T s,

foono = —— :
00.10 Q 2t 2msing
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Ot npeapiayieil MOAEIH 3TH BBIPAXKEHUS OTJIMYAIOTCS TEM, UTO BMECTO yIja € B paAMaHHOU Mepe
B 3HAMeHaTelle PUrypupyer ero cuayc. Mrtak, Mbl IMeeM YeThIpe MOJACIBHBIX 3HAYCHUS NUCKOMOTO

BPEMEHHU:

Paauyc kpyra nBuxeHus
10JIF0CAa MUpa

VY4er KpUBU3HBI Ty TH
10JIF0Ca MUpa

be3 ydera KpuBU3HBI
0JIF0OCAa MUpa

sin €

too = 102.8 met, 2102 rox

tip=104.6 net, 2104 rox

€

to1 = 99.9 ner, 2099 ron

t11 = 101.7 mer, 2101 rox

PeanbHbIii MOMEHT MakcuMalibHOTO cOmkeHus Ha 27" npuxonutcs Ha 2102 roa. MHTEepecHO, 4TO
HauOosiee MPOCTOW METOJ BBIYUCICHHH (3HAYEHHE f;)) BCIEJCTBHE KOMIICHCALUM JIBYX

MOTPEITHOCTEH TaeT OTBET, OJU3KUIN K HauboJiee TOUHOMY (Zyo).

10.5. Cucrema ounenuBaHusi. Kak BHOHO M3 TNPUBEIEHHOIO BBIIIE PELICHUS, €0 MOXKHO
IIPOU3BOAUTL C Pa3HOM CTEHNEHBIO TOYHOCTH, IIPUYEM CaMbI IIPOCTOM M3 IIPEITIOKECHHBIX
croco6oB, Omaronapss 4acTUYHOW KOMIIEHCALlMU JBYX IIOTPEIIHOCTEH, aeT XOpOLIUl OTBET,

npUOIMKEHHBIN K TOUHOMY. PelieHne 3a1anus 4eTko pa30uBaeTcs Ha 1Ba OCHOBHBIX JTarla.

1 sTan — 3 6ajuia: onpeneIeHne MUHUMAJIBHOTO YIIIOBOTO paccTosiHUS Mexay llonspHoii 3Be3110ii u

CEBEPHBIM I10JIFOCOM MHUPaA, TOYHOCTH 1’. Kak BUAHO M3 NPEasIOKEHHOTO PEIEHUs], IPOCTasi MOJEINb
C NPSIMOJMHENHBIM JBUKEHHEM IOJIOCA C BHICOKOW TOYHOCTBIO JAET TOT € OTBET, YTO U Ooisee
CJIO)KHAsi MOJeNb. OTall OLIEHMBAETCsl MOJHOCTbIO B CiIydae MPaBWIbHBIX BBIYUCICHHUH, BHE
3aBUCUMOCTH OT Mozenu. B ciydae apudmernueckoil ommOKM NpH MpaBUIBHBIX (popMynax

BBICTaBJIsIeTCs 2 6aiia (morpemHocTs A0 2') uiu 1 6amn (morpemHocTs 6oee 2').

2 sTan — 5 GaJuIoB: ONpeeTeHNEe BPEMEHN MaKCUMAJIbHOTO COJIMKEHHUS MOJII0Ca U 3BE3/1bl Ha Hebe.

OneHka omnpenensiercs TOYHOCThIO HCIOJIb3yeMOoil Monenu. B ciydae ucnonb3oBaHus Haubosee
MIPOCTON MOJIENH € MPSAMOJMHEWHBIM JBHKEHHEM IOJII0CA Ha IJIOCKOM Hebe (OLleHKa BPEeMEHH f1;)
MaKCcHMajbHas OIICHKa 3a A3Tal NpHU OTCYTCTBHM OWIMOOK cocTaBisieT 3 Oamnma. Eme 1 Oamn
BBICTABIIICTCS 32 YYeT KPUBU3HBI JIMHHUH JIBIDKEHUS TOJIIOCA, Takke 1 Oamnm mobamisieTcst 3a y4er

daxTopa sin € (BMECTO caMOro yria €) pH pacyeTe JJIMHBI IyTH, OMUCHIBAEMON TOIIOCOM.

[Ipu pemieHny y4acTHUKH MOTYT TIPEATNOI0KUTh, YTO MOJIIOC MUPA JBUXKETCS B MPOTUBOIOJIOKHYIO
CTOPOHY (B HAIlpaBJICHUU C MPSAMBIM BOCXOXAEHHEM 124), YTO NOpU JaJbHEHIIMX BEPHBIX

pacCy’xACHUAX TPHUBCACT €r0 K BBIBOAY, YTO IOJIOC IMpOHIC]I Ha MHUHHMAJIBHOM YIJIOBOM
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pacctossun ot [lonspHoii 3Be3apl okosno 100 et Hazan M mpoiiner BHOBBL uepe3 25676 ner. B
TaKUX PEHICHUSX MOXET OBITh 3aCYMTaH MEPBBINA A3Tam (E€CIM YIIIOBOE PACCTOSHUE OIPEIENICHO
BEPHO), a 3a BTOPOH BbICTaBisieTcss He Oosee 1 Oamma. [Ipu WHBIX HEBEpHBIX HANpPaBICHUAX

JABMOKCHUS ITOJIOCA OKIIMIITUKHA 061ua;1 OIICHKA 3a BCC PpCHICHUC HC MOXKCT IMPCBLIIATH 1 Oanna.

10.6. YcaoBue. B konme oktsa6ps 2007 roma B sape komerbl Xoamca (17P) mpowumsomien
M30TPOIHBINA B3PBIB, B PE3YJIbTATE KOTOPOrO YIJIOBOM IHMaMETP KOMBI uepe3 Henenmo goctur 13'. Ha
rpaduke MpeacTaBiEeHbl Pe3yJbTaThl MU3MEPEHHUI 3BE3HON BEIMUYMHBI KOMETHI B 3IOXY B3phIBA.
OrpezenuTe KOHIEHTPALMIO OCKOIKOB KOMETHI (B KM ) 4epe3 HeIemo mocie B3pbiBa. CuuTaiite,
4TO 70 B3pbIBa KOMETa MpPEICTaBiIsuia cOOOH MOHOJHMTHOE SApO 0e3 XBOCTAa C IMOCTOSHHOM
IUIOTHOCTBI0O M XHUMHYECKHMM COCTaBOM. PaccTosHue KOMETHI OT 3eMIH B JTO BpEMs CUUTATb

MOCTOSIHHBIM M paBHBIM 1.6 a.e.

10.6. Pentenue u cucremMa onenuBanus. Cm. 9 kiacc, 3agaua 9.6.
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11 kjaacce

11.1. YceaoBue. Dxnuntudeckas gonarora Peryna, sipuaiimneit 3se31b1 co3e3aus JIbBa, paBHa 150°,
sxiunTHyYeckas mupora 0°. Onpenenure cpeqHee CoaHEUHOE BpeMst ero Bocxoaa 20 mapra B Coun

(43.5° c. m1., 39.7° B. 1.). Pedpakmueii, ypaBHEeHHEM BpeMEHH U peibe()OM MECTHOCTH IPEHEOpeUb.

11.1. Pemenne. B jieHb BECEHHETO PABHOJACHCTBUS TOYKA OCCHH BOCXOAWT B 18" mo MecTHOMY

BpemeHH. [loctpoum uepTéx, mpeHeOperas KpHUBHM3HOW paccMaTpUBaeMOIro y4yacTKa HeOecHOM

chepsr:

[OpPU3OHT

31ech € — yroJy HakJIOHa SKJIMNTUKY K 36eMHOMY 3KBaTOpy, () — IIMPOTa MecTa HabmoaeHus. Mcxons
U3 YepTe’ka, MOKHO C/IeTaTh BBIBOJ, YTO Perys BOCXOAMT paHbIlle TOYKH OCEHHETO PAaBHOACHCTBUS
Omaromapst IByM (akrtopaM: NpsMoe BOCXokjaeHue Peryna menbire 12° (BOOJNb SKIMNTHKH OH
OTCTOUT OT TOYKH OCEHHETO PaBHOJCHCTBHUS K 3amajy Ha 2 yaca), a €ro CKJIOHEHHE MOJIOKUTEIIEHO
(cmenoBarenbHO, OH BOCXOJUT OAHOBPEMEHHO C TOUKOM HEOECHOTO IKBATOpa, UMEIOLIEH MEHbIIIEE,

Yyemy y 3Be3[Ibl, IpsIMOe BOCXOXKIeHue). OTCIo1a UMEeM:

Ao, = AA cose;

A\l sing
Oy = — 5~
tan(90™ — @)
COS€ COSQ +singsing AL cos(p—¢)
cosQ cosp

= AL sin € tan @;

Aa = Ao, + Aa, = AL
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Hpyroit cmocod ompenenuTs BeTUYMHY A0, COCTOUT B PACCMOTPEHHUU TPEYTOJIbHHKA,
obpaszoBanHoro Peryiom, TOYKONl OCEHHEro paBHOJEHCTBHUS W TOYKH BOCTOKa (TI€pPECEUCHHS

9KBATOpPa C TOPU3OHTOM). B 3TOM TpeyrosbpbHUKE yTroi ¢ BEPIIMHON B MOJIOKEHUHU Peryna paBex
v=1(180°—(90° — ) —€)=90°+ ¢ —&.
[IpumMensist TeopeMy CHHYCOB, MOJTy4aeM

Aot = A, — smoy _ AL cos((p—s)‘
sin(90” —o) cosQ

B pesynbraTe uMeeM pa3HHIly BO BpEMEHHU BOCX0/a B 2435M 36e30H020 BPEMEHH, YTO, BIIPOYEM, B
npejenax MOTPEIIHOCTH PACYETOB COBIANAET U C pasHULICH MO conneyHomy BpeMeHu. Bocxon

Peryna npousoiiner B 15425m no cpegHeMy COTHEYHOMY BPEMEHHU.

11.1. Cucrema ouenuBanusi. [IpuBeeHHbBIN BbIlIe CIOCOO pEIICHHs HE SBISETCS €IUHCTBECHHBIM.
3amaHne MOXHO PEIINTh HaNpPSIMYI0, UCHOJB3Ys (OpMyYJIbl ChepruuecKoil Tpuronomerpun. B stom
Cly4yae OTBET COCTaBIsieT OKoJIO 15420M, MpaBWIIBHOE PEIICHHE 3aCUUTHIBATH IMOJHOCTHIO (8
6autoB). B ciryyae ommbok B 3amucu camMux (popmMys MakCHMMallbHasl OIICHKA 3a BCE PEIICHHE HE
npeBbimaeT 4 0auloB, TPU OMMOKAX BBIYUCICHUS TP NPaBWIBHBIX (DOpMyllaX OIICHKA HE

npesbinaet 6 6amioB. Pemienue, onmucaHHOE BhIIIE, pa3IesSeTCs Ha ATAlbL:

1 sTam — 2 Oaja: MMpaBUJIbHOC MPCACTABJICHUC B3aMMHOT'O PACIIOJIOKCHUA IOPHU30HTA, S9KBATOpa U

SKJIMNTHUKY, BBIPAKEHHbIE PUCYHKOM wuiu ¢opmynamu (1 Oamn — pacmonoxeHue >SKBaTopa
OTHOCHUTENIbHO TOPU30HTa, 1 0amn — pacroyioKeHHe SKJIMINTUKH OTHOCUTENBHO JKBATOpa W/WIH
FOPU30HTA, 3HAUYEHHE SKIUNTHYECKOM [ONTOThl OMOPHOM TOYKH, B PELICHHWU BBIIIE — TOYKHU

OCEHHET0 PaBHOJICHCTBUS).

2 stan — 4 Oayuia: NOCTPOCHUC MCTOAMKU OIIPCACIICHUA Pa3HULBI ITPSAMBIX BOCXOXKJICHHU I Peryna n

TOYKHU OCCHHCTO PaABHOACHCTBUA HUJIN WHOM BCINYUHBI, HO3BOH$IIOH1€ﬁ OMPCACIIMTL BPEM BOCXOAA.
Bo3MoxHEI Pa3HLIC CIIOCOOBI peuicHud TPCYroJbHUKA, ABa HW3 HHUX OINHWCAHBI BBIIIC. HpI/I

HEIIPABUJIBHOM IIOCTPOCHHUHU METOJA 3Tall HE 3aCYHUTBIBACTCH.
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3 stan — 2 Gaja: BeIYMCIIEHUE BpeMeHU Bocxoaa Peryna. BrictaBisitorcs nmpu BEpHOW METOJUKE.

Tpebyemas TouHocTh — 10 MuHyT, pu ommoOke 10 20 MUHYT 3a dTan BeICTaBiseTcs 1 Gast.

11.2. Ycaosue. 11 Hos6psa 2019 rona npousonwio npoxoxaeHue Mepkypus no nucky CounHua, B
X0/l KOTOPOTo BHYTPEHHSS IUTaHEeTa IPOIUIa HAa HeOe MPaKTHYECKH uYepe3 LEHTP ANCKA 3BE3[bl.
Cunras, 4TO 3TO NPOXOXKIACHHE OBUIO B TOYHOCTH LIEHTpaJbHBbIM, a MepKypuil Haxoawics B
NEPUTEIIMA CBOCH OpOUTHI, OICHHUTE, CKOJBKO COJHEYHON SHEPruM (B IKOYJSAX) HEIOMOTY4YHIIa

3emJisl B CBA3H C 9TUM COObITUEM. ANTbOE10 3€MIIN HE YUUTHIBATh.

11.2. Pemenne. «3aMopo3uM» ABMKEHHE 3emin BOKpyr ConHLa, nmepeiis B CUCTEMY OTCYETa,
Bpamaronytocsi Bokpyr CojHIa ¢ yIriioBOH CKOpPOCTBIO, PaBHON OpOUTANBHOM YITIOBOM CKOPOCTH

3emiu, CUCTEMY OTCYETA.

M

"™ MepKkypuii

B or10if cucreme u3 opOuTanbHON ckopocTH Mepkypus B mepurennu (ay — OOibIIas MOJTyoch

OpOUTHI TUIAHETHI, € — IKCLUEHTPUCUTET, 7y — MIEPUTETUitHOe paccTosiHue MepKypus)

GM 1+e

ay l—e

=59.03 xm/c

BBIYUTACTCA IOIIpaBKa, CBsA3aHHAA C BpallICHUEM CUCTEMBI OTCUYECTA

Vi =y, =aM(1—e)‘2T—n=9.15 KM/C.
0

3nech wy U T — yrioBasi CKOpOCTh U neproa obparieHust 3emiu. UtoOwl epeceds auck CoiHIA B
HeOe 3emmu, Mepkypuil, Haxoasmuics Onke K HaM, JOJDKEH MPOWUTH B MPOCTPAHCTBE €ro

TUaMeTp, YMHOKCHHBIN Ha OTHOIIeHHE (ap — r'v)/ao. Jiist aToro morpedyercst BpeMs

T=_28 4%~ _93.10' c=537u.
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3nech Rs — paguyc Comana. OTHOCHTENBHOE MAJCHUE OCBEIIEHHOCTH Ha 3emiie, 00yCIIOBICHHOE
TeM, 4To0 MepKypuil 3aKpbIBaeT 4YacTh BUAMMON COJHEYHOH MOBEPXHOCTH, PAaBHO OTHOIICHHIO

BUJUMBIX YIUIOBBIX Iutomaneit Mepkypus u ConHua:

Ken| B | JolBs] (B4 | _s6.407
ay — Py a, Ry a,—ny

o . 2
[Tpu o6bryHOI cBOEH ocBemenHocTH ConHieM (conmHedHas noctosiHHas Ao = 1360 [hx/mc) 3emus

3a BpeMsl IPOXOXKICHUS «IIOTEPSIET»

O=T-KAynRy =9-10" JIx.

3neck Ry — paguyc 3emin.

11.2. CucreMa onieHUBAHHUSL.

1 stan — 5 GauIoB: OmpeAereHHEe JUIMTENbHOCTH NMpoxoxaeHus Mepkypus no aucky ComnHia.

MoskeT BBINONHATHCS KaK B HEMOJBMKHOW, TaK M BO BpAILAIOLIEHCS BMECTE ¢ 3eMJIEH CUCTEME
orcuera. [Ipu pemeHrr MOTYT OBITh JOITYIIEHBI CIIEAYIONINE OUTHOKH:

1) AnutenpHOCTh NPOXOKAEHU Mepkypust Oepercss Kak M3BECTHas, B YaCTHOCTH, Ha IpUMeEpe
npoxoxkaeHus 11 HosOps 2019 roma (5.5 yacoB). DTO NPOTHBOPEUYHUT YCIOBHUIO 3aJadyu
(LeHTpalbHOE TPOXOXKICHUE B MEPUTEITUH OpPOUTHI), MOITOMY dTal OLEHUBaeTrcs B 2 Oaia,
HOCJIEAYIOLIUHI 3Tall IPU YCIIOBUU BEPHOT'O BBINOJIHEHUS OLIEHUBAETCS MTOJIHOCTBIO.

2) He yuren skcuentpucurer opoutbl Mepkypus. B cimydae kpyroBodi OpOWTHI IJIUTEIHHOCTH
SBJICHUA cocTaBuiia Obl 6.5 yacoB. To ke caMmoe, eciM OH y4TeH, HO C APYrMM 3HaKoMm (Mepkypuii
OKa3bIBaeTCs B aenuu OpOMTHI), M TOTJa JUIMTENBHOCTh MPEBbIMACT § yacoB. B »TuX cimyuasx
MEPBBIM 3TAIll IPU OTCYTCTBUHM HMHBIX OIMMOOK OICHWBAcTCS B 3 Oayuia, MOCIICTYIOIIUN ITAIl MPH
YCIJIOBUY BEPHOT'O BBIIOJIHEHHS OLICHUBACTCS MOJIHOCTBIO.

3) He yureHo aBwkeHHE 3eMJIM, B 3TOM Cllydyae JJIMTEIbHOCTb IPOXOXKICHHS OKa3bIBaeTCs
MeHblIeH, okoio 4.5 yaco. B 3Tom cityuae sTamn ornieHruBaeTcs B 2 6ajuia, MOCIEAYIOUMA 3Tan Ipu
YCIIOBUU BEPHOT'O BBINOJIHEHUS OLIEHUBAETCS [TOJIHOCTHIO.

4) Tlpu pacuere IIMTEIBHOCTHA MPOXOXKICHUSI CUNUTACTCSA, YTO MEpKypHil OJDKEH MPOUTH IMyTh,
paBHbIl nuamerpy CoOJHIA, YTO YBEJIWYMBACT JJIUTEIBHOCTH 10 7 4acoB. B 3ToM ciywae stan
olieHUBaeTcs B 2 0Oajuia, MOCJIEAYIOUIMHA 3Tal MpH YCIOBUM BEPHOI'O BBIMOJHEHUS OLIEHUBAETCS

ITOJIHOCTBIO.
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5) Ilpu OAHOBpPEMEHHOM TMOSIBIICHUU JIIOOBIX JIBYX OLIMOOK W3 MEPEUYMCICHHBIX BBIINIC ITAll HE

3aCUUTHIBACTCS MOTHOCTHIO (0 6ayToR).

2 sran — 3 Oana: HaXOXKJACHHUE JepUIMTA COTHEUHOW 3Hepruu. [Ipu BhINMOIHEHNH 3Tana yYacTHUK

MOXET TPUHSITH, YTO COOTHOIICHHE BUAMMBIX AuaMeTpoB Mepkypus n CoilHIA Takoe ke, Kak
COOTHOIIIEHHUE WX MPOCTPAHCTBEHHBIX IUAMETPOB (HE YYHTHIBas NPUOIIKeHHE MepKypus K
3emiie). DTO JOMyIIeHHE MPUMEPHO BABOE YMEHBIIAET UCKOMBIHM 3 (deKT, 3a 2 3Tan BBHICTABISIETCS
He Oonee 1 Oamna. Ecnu ke mpuOnmKeHHE YYUTHIBAeTCS, HO C MCIOJIB30BAaHMEM CPEIHErO WU
adenuitnoro paccrosiusi Mepkypust ot CosHiia (OTBET B 3TOM ciiyyae yBenuuuBaercs Ha 20% u
40% cOOTBETCTBEHHO), 3a ATAl BbICTaBIsIeTCs He Oosee 2 0aioB.

YYacTHUKH OJTUMIHNAABI MOTYT MPEAMNOI0KUTH, YTO MepKypHil 3aAepKUT YaCTh COJIHEYHOU
SHEPTUH, PaBHYIO OTHOLICHHUIO BHAUMBIX AuaMeTpoB Mepkypus u ConHua B nepBoil crerneHu. B

ITOM cily4ae BTOPOM dTarl penieHus He 3acuutbiBaercs (0 6amios).

11.3. YcaoBue. Acrepoun chepuueckoit hopMmbl, nmpuHaanexkamuii CoMHEUHOU cucTeMe, yaapuics
B 3eMJII0 ¢ MAKCUMAJIBHO BO3MOKHOW CKOPOCTBIO, a TIePel 3TUM B TCUCHHUE CYTOK OH OBLIT BUJICH B
HeOe 3emMiId HEBOOPYKCHHBIM Tri1a3oM. CyuTas TPYHT acTepouja aHaJOTHYHBIM JIYHHOMY,

OTpeeNIuTe paguyc acTepouaa.

11.3. Pemenme. Koup ckopo acrtepousn npuHamaexur CollHEYHOW  cuUCTeME,  €ro
reJINOLIEHTPUYECKasi CKOPOCTh BOJIM3M 3eMJIM HE MOIJIa MPEBBILIATh MapadOJIUYeCcKyl0 CKOPOCTb
W2 = 42.1 km/c. 3mech v — KpyroBasi CKOPOCTh Ha opbute 3emin, paBHas 29.8 kwm/c. Cumtas
opbuty 3emiin KpyroBOH, MBI TOJy4YaeM, YTO MaKCHMajbHas CKOPOCTh COYyIapeHHs 3eMid U

actepor/a (BCTPEYHOI0) COCTABIISIET
u= v(\/§+ 1)="71.9 xm/c.

B Tedenne cyTok TpaeKTOpuu 3eMIIM U aCTEPOUAA MOKHO CUUTATh MPSIMBIMH JIMHUSIMU. O003HAUYNB
ATOT MEPUOJ] BPEMEHHU KaK f, ONpPEeeIsieM PACCTOSTHUE MEXIY 3eMJIeld U acTEpPOUIOM 3a CYTKH JI0
ctonkHoBeHUs: L = ut = 6.21 mua kM. OOpatuM BHUMaHHE, YTO 3a CYTKH IO yAapa acTepouj
pacrojaraics Ha ToM ke pacctosinuu ot ConHila, a B Hebe 3emmu pacrnonaraics B 90° ot ConHua ¢
3amaJHOW CTOPOHBI — TOJIBKO NMPU TAKOM IOJIOKEHUU BO3MOXKHO €Tr0 CTOJIKHOBEHHE C 3emiied ¢
MaKCUMaJIbHOM OTHOCUTEIBHON CKOpocThio. [loaTomy mo ycnmoBusMm ocBemieHusi CojHIIEM |

OTpaXeHHUs cBeTa K 3emuie OH He orinyaics oT JlyHel B mociegHei yerBeptu. [locnennsis, kak
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W3BECTHO W3 CIIPAaBOYHBIX JaHHBIX, UMeeT Oneck my=—10. Actepous ke B 3TO Bpemsl ObUI Ha

mpeacic BUANMOCTHU HEBOOPYKCHHBIM I'JIa30M, €TI0 3BE3/IHasA BEJIMYMHA COCTaBJIsAIa m=6.

Buaumas apkocts acrepousa u JlyHsl pasinuyaercs M3-3a UX pa3HbIX Pa3MEpOB U PACCTOSHUSA J10

3eMiTi, OCTaIBHBIC XapaKTEPUCTUKH OJMHAKOBEL. Torma mo ¢popmyie [Torcona:

R*I? RL
m—-m,=25lg——=5lg—.
0 grzL(z) grLO

3necy Ly — paccrossnue ot Jlynel no 3emmnu, R — paguyc Jlynel. B utore, moimydyaem 3HayeHuUe

panuyca acTepousa:

r=R LIO’O'N’"”"”) =17 xkm.

LO
OmnucanHas B yCIOBHM CUTYyalUsl MPEJCTaBIsuia Obl KOJIOCCATBHYIO ONACHOCTb JUISl TajbHEUIIETo
CYIIIECTBOBAHMsI 3€MHOM IUBHIM3AlMK. TeM He MEHee, TaKoW acTepou] ObUl Obl BUICH IJ1a30M B
HeOe 3eMIIH TOJIBKO B MOCJIEIHUE CYTKH MEpe]] CTOJKHOBEHHUEM.

11.3. Cucrema oneHuBaHHuA.

1 oramn (3 Gama): onpeaeeHre MaKCUMaIbHOW CKOPOCTH yapa acteporsa. OHa MOKET OBITh B3Ta

KaK M3BECTHAs, YTO TAK)KE 3aCUMTHIBACTCS. ECIM y4acTHUK BMECTO Hee OepeT relIMOIEeHTPUICCKYIO
CKOpPOCTH (42 KM/C), BCTPEUHYIO KPYTOBYIO CKOPOCTH (0K0I0 60 KM/C) MM CKOPOCTH JOTOHSOIIIETO
acteponaa (12 xm/c), 3Tam TMOJHOCTHIO HE 3aCUYMTHIBACTCS, HO TOCICAYIONINE OICHUBAIOTCS B
MOJTHOM Mepe. YdYacTHHUKaM HE HY)KHO YYHTHIBATh YBEJIHUYCHHE T'EOICHTPUYECKOH CKOPOCTH
acTepoua u3-3a MPUTHKEHUS 3eMJIM, TaK KaK OHO CKaXETCS TOJIBKO HEMOCPEACTBEHHO Mepes
yaapoMm u naxe Tam Oyaet Menbine 1 km/c. Ecnu yckopeHue actepon/ia aHAIU3UPYeTCsl U IeTacTCs
BbIBOA O €ro HCCYHMCCTBCHHOCTH, OLCHKAa HC HN3MCHACTCA. Ecmu xe YBCIIMYCHHAA Ha 1 KM/C
CKOpOCTh TIPEATIONIAraeTcsl Ul JBIKCHHS acTepOWa 3a BCE MPEANISCTBYIONIME CYTKH, OIICHKa

CHIDKaeTcs Ha 2 Oayia.

2 oran (1 6awn): MpaBHIILHOE OMPEICICHIE PACCTOSIHUS JI0 aCTEPOUIA 32 CYTKH J0 CTOJKHOBEHUS B

BUAC 4YHCIIOBOI'O OTBETAa HIIU q)OpMy.]'II)I, €CJIM IOACTAHOBKA YHCEI IMPOHUCXOAUT TOJBKO HaA

IOCJIICAHEM JTaIlC, U3 KOTOpOﬁ SICHO CJICAYCT MMPAaBUIIBHOCTDH BBIUMCIICHHH.
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3 oran (4 6aya): BEIYUCICHHUE paauyca acTepoua. Eciu ydyacTHUKH OJUMIIMA/IBI HE YUUTHIBAIOT

dazoBbiii 3PdeKT W CpaBHHUBAIOT acTepoui ¢ TMoiaHo JlyHO#, mosiydass TpU TNPaBUIBHBIX
BBIYUCIICHHSIX OTBET OKOJIO 5 KM, 3TOT 3Tam OlleHuBaeTcs B 2 6ayuia. Ecnu dasza yuuThiBaeTcs, HO
KaK JBYKpPaTHOE YMEHBIIECHUE SIPKOCTU acTepouja, 4TO INPUBOAUT K OTBeTY 14 kM, 3a 3Tan
BBICTaBIIICTCS He Ooiee 3 OauioB.

[Ipu ommbouHOM mnpuUMeHeHUN Qopmynbl [lorcoHa, B 4YacTHOCTH, YMEHBIICHHE
k03 uMeHTa BIBOE, YTO COOTBETCTBYET YOBIBAHUIO SIPKOCTHU MPOMOPIUOHATBHO TIEPBOM CTETICHU
paccTosiHuA, OIEeHKa 3a 3 sTanm He mpeBblmaeT 1 6amn. To ke caMoe OTHOCHTCS, €CIH SIPKOCTh
00BeKTa MPOIMOPIMOHAIEHA TIEPBOM CTENEHU paauyca oObekTa. [Ipr OJHOBpEMEHHO IMOSBICHHUH

JTFOOBIX JABYX W3 OIMMCAHHBIX BBIIIC OIIMOOK 3TAIl MOJIHOCTHIO HE 3aCUUTHIBACTCS.

11.4. YcaoBue. OnbITHBIM HaOMOgaTeNh C OTVIMYHBIM 3PEHUEM 3aMETHJ, YTO MPU BU3YaJIbHBIX
HAOJIIOJICHUSIX B HEKOTOPBIN TEJIECKOI ¢ XOPOILIUM KayeCTBOM ONTHKU (poH Heba ocnald BIBOE IO
CPaBHEHHMIO C HAOIIONEHUSAMHM HEBOOPY)KEHHBIM IJ1a30M, a paspellaroiias CrocoOHOCTh (1o
JIBOMHBIM 3Be€3/1aM) MPH CIIOKOMHBIX aTMOC(epHBIX yCIoBUsAX cocTaBuia 2". Onpenenure nuaMerp

00BEKTHBA TEJIECKOIa U HCIIOJIB3YEMOC YBCINYCHHC.

11.4. Penienue u cucreMa onenuBanus. Cm. 9 kiacc, 3agaua 9.4.

11.5. YcaoBue. YepHble mapbl ¢ OAMHAKOBOM IUIOTHOCTHIO | r/em’ u panuycamu 50 u 100 Mxm
3aIyIeHbl Co CKOpocThio 29.8 kM/c (KpyroBoW CKOpPOCTBIO ABMIKEHHs 3€MIIM) B OAMHAKOBOM
HaIpaBJICHUU NEPIEHANKYJIIpHO HanpasieHuto Ha ConHie Ha paccTossHuM 1 a.e. oT Hero. Kakum
OyJeT paccTosHuEe MEXIy 3THUMHM Iapamu depe3 1 roa? B3aumopneicTBue mapoB ¢ IJIaHETaMU U

ApPyr € ApyromM HEC y4YUTHEIBAThb.

11.5. Pemenne. Kax Mbl BHIUM, CKOPOCTHb IIAPOB paBHAa KPYroBoW (IEpBOH KOCMHUYECKOM)
CKOpocTH st JaHHOoTO paccrosHust or ConHna. Mx opOuta Obiia Obl KpyroBOH, eciu Obl Ha HUX
JIEUCTBOBANIO TOJbKO mputsikeHue CosHna. OaHako, pa3Mepbl IIApOB HEBEJIWKH, M 3aMETHOE
BIMSHHE HAa UX JBI)KEHHE MOXXET OKas3blBaThb CHJIa CBETOBOro njamieHus. Kaxapii ¢orton
COJIHEYHOT'O M3JIy4YeHHUs NepeAaeT YepHOMY ILIapy CBOI MMITyJbC, KOTOpBIA paBeH E/c, rae E —
sHeprusi (OTOHA, a ¢ — CKOPOCTh CBETAa. TakuM 00pa3oM, eclid 4epe3 eAWHUYHYIO IUIOHaab 3a
€IMHULY BPEMEHHU IPOXOIUT KOJIMUYECTBO COTHEYHOM 3HEPruM, paBHOE /, TO BCE 3TU (POTOHBI Oy IyT
UMETb CyMMapHbIi UMIYJIbC, paBHBIN //c. Cuila JaBjieHUs] COJTHEYHOIO U3yYeHHs Ha YEpHBIN 1ap

panuycom r, ynaneHnsiii oT CosHila Ha paccTosiHuE L, COCTaBUT
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Jemrr T
V' 4nl’c 4%

3necy J — cBetumocth Connna, L — paccrosaue ot ConHua o mapa. B To ke Bpewms,

T'paBUTAlMOHHOC BOS,HCI;'ICTBHC oT COJ'IHI_Ia Ha map COCTaBJISICT:

r __GM‘4nr3-p
¢ I’ 3

n_n

3nece M — macca ConHIla, p — IJIOTHOCTH Iapa. 3HaK YKa3bIBa€T Ha TO, YTO IPABUTAIMOHHOE
JeiiCTBIE POTUBOIOIOAKHO CBETOBOMY 10 HaIlpaBJIeHUI0. PaBHOIEHCTBYOIIAs CUIT IPUTSKEHUS U

CBCTOBOI'O JAaBJICHHA COCTAaBUT

_4nGMpr’® . Jr’  4nGMpr’ {4 3J __Anm GMpr? (1-K).

F=F.+F = _
o 317 4I%c 317 167 GMper 317

3neck K — BeIMYMHA OTHOLIEHMSI MOAYJIEN CBETOBOTO M IPABUTALIMOHHOIO JEHCTBUS:

F, 3J 7,

- Fq " 16m GMpcr T
OTO OTHOILIEHHE HE 3aBUCHUT OT paccTosiHua oT CoJHIA 10 1Iapa U OKa3bIBaeTCs paBHBIM €IUHHIIC
npu paguyce ro=0.58 mMxMm. Hamm nBe 9acTuipl UMErOT OOJNbIINE PAaguycChl, U IS HUX BEJIWYHHA
CBETOBOrO JnaBieHus coctaBuT 1.16% wu 0.58% oOT rpaBUTALIMOHHOTO COOTBETCTBEHHO. KX
JIBIDKEHUE MOXKHO ONMCATh KakK JBUKEHHE B UUCTO TPABUTALMOHHOM IOJ€, HO C YMEHBLIEHHOM
maccoit M*=M-(1-K). OueBUaHO, YTO CKOPOCTh YACTHI V, paBHast KPYTOBOM CKOPOCTH JUISI TOJTHOU
Mmaccel CoHIa, 371ech OyAeT Ooublie KpyroBOi, U IBUKEHUE OyJEeT MPOUCXOAUTH I10 AILIUICY, I

KOTOPOTO TOYKa 3ammycka 0y1eT TOUKOM nepuresus:

o OM _GM(-K) |
L L

OTCIO[[a MBI ITOJIYYa€M BBIPAKCHUC NJId SKCHCHTPUCUTCTA!

e=——

K
1-K
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[TockonpKy TOYKa 3amycKa SIBISETCS TOYKOW MEPHUTrenus, MOXKHO 3amucath ao = a (1—e), oTkyna
OoJbIlas MOIYOCh OPOMTHI B aCTPOHOMUYECKUX €IWHHUIAX cOCTaBUT al/ap = 1/(1—e). llepuon
oOpamieHus B rogax Mbl Moxem omnpenenuts u3 III 3akona Keruiepa ¢ ydyerom M3MeHUBLIEHCS

MacCcChI:

T 1 _ (1-K)* __I-K
T, Vi-e'(-K) V(1-2K)°01-K) .Ja-2K)

~1+2K.

B wutore, uepe3 ogun ron (Bpems 7p) 4acTuila HE 3aBEpIIMT CBOW OOOpOT, NJIsl TOro €il ermie

notpebyercst Bpemst

2T,
t=T-T,=2KT,=""0"0
r
PaccTosiHne Mex Iy IIapaMu COCTaBHT
I 1 1 1
d=v(t,—t,))=2vI)| ———|=4nr, —— — |a.e.=0.073 ae.
h hon

OTtmetum, YTO eciau OBl MBI NPOU3BENH BBIUMCICHUS 0€3 NPUOMIKEHUH B MOCIETHUX TpeX

dopmyiax, Mel Ok moryurii otet 0.076 a.e.

Ham Hy»HO OroBOpUThCS, YTO Ha JIBUKEHUE NBUIMHOK OyaeT BiIMATH Takxke 3¢ ¢ekt IloliHTHHra-

PO6CpTCOHa, CBSI3aHHBIN C TEM, YTO B CUCTCEME OTCUCTA IIBH)ICYLHGIZCSI IIBIJIMHKHM CBCTOBOC NAaBJICHUC
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Oyzner HampasieHo He oT CosHIA, a MO MajbIM YIJIOM Y=Vy/c K 3TOMY HampaBieHuto. B utore,

COJIHEYHOE M3JIy4YE€HHUE CO3AACT TOPMO3SLIYIO CHITY, PABHYIO

Jriy
Foo=—Fy=-"""
PR Vy 4LZCZ

MoHO MoKa3aTh, YTO 3TO MPUBEAET K MpHOMMKeHUI0 NbUTMHKY K ConHiy. 3a ouH 0060pOoT 3TO

npubmmkenue AL Oyaet paBHO

L. 3Jv, _ W

16GMc*pr  cr

DTO CMeIeHue Mo MOPSAAKY BEITHYUHBI €CTh (Vo/C) OT pacCTOSIHUS BAOJIb OPOHTHI, ONPENEICHHOTO
panee. [l paccMaTpuBaeMbIX B ATOM 3ajavye NMBUIMHOK cMmerieHue Kk ComHIly 3a oauH 000poT
cocTaBuT MeHee 107> a.e. M pOJIM He HIpaer.

11.5. Cucrema oneHUBaHHUSL.

1 sran (2 Oanna): BeluncneHue, HACKOJIBKO U3MEHUTCs 3 dekTuBHas cuina NpuTsHkeHus K CoHILy

3a CYET CBETOBOI'O JABJICHUS Ui 3aJaHHBIX JBYX 4YacTUL. BO3MOXHO HMCIIOJIB30BaHUE 3aIlUCH
dopMyn B o0meM BHUIE WIM BBOJA BEIMYMHBI pajuyca, A KOTOPOTrO CBETOBOE JaBIICHHE
MIOJIHOCTBIO KOMIIEHCUPYET IPaBUTALIUIO, 7, YTO YIPOILIAET BCE BBIKJIAJIKH. TOYHOCTh BEIUYHHBI ¥
WIM COOTHOLICHHS CUJIBl CBETOBOTO naBieHHs W rpaBuTanmu — 10%. Ilpu Oonbmmx omumbkax
JMaHHBIe 2 Oaiia HE BBICTABJISIOTCS, €CJIHM K€ CAMH BBIKJIAJIKH TPOU3BOAMIUCH W3 HEBEPHBIX
COOOpaXCHM, HETIPABIWIIPHO YUUTHIBAIOMINX (DU3HMKY TPOIecca — OICHKA 3a JATBHEHIIINE 3TaIlbl HE

npesbimaer 50% oT MakcuMyMa.

2 sran (4 6amna): OnpeaeneHue nepruosia OOpaIeHnsT KaXI0M U3 MBUTMHOK W/WIM PACCTOSHUS OT

MCXOJIHOM TOYKH, Ha KOTOPOWM OHA OKaxeTcs depe3 roj. HeoOXoamMo OTMETHTh, YTO MEPUOL
oOpaleHus: yBEIUYHMBACTCSA 3a CUET JBYX (PaKTOPOB: DITUNTHYCCKONH OpOUTHI (yBEeTUUYCHHE
oonpmoi monyocu B III 3akone Kemnepa) u ymenbiieHus Maccol (Takxe Bxoasmied B Il 3axon
Kemnepa). Eciu yyacTHUK NpUHMMAaeT BO BHUMAaHHE TOJBKO OJUH U3 (PAKTOPOB, TO HTOTOBOE
paccrosinue ymeHsbInaercst Ha 25% unu 75% B 3aBUCUMOCTH OT yuTeHHOTO (akTopa. B aTom ciyuae
OLICHKA 3a JIaHHBIM 3Tan yMeHbLIaeTcs 10 2 0ajuloB, IPU ATOM BBIINOJHEHHE IOCJIEIHEro 3Tama

OLICHUBACTCA HE BBILIIC 1 Oamta. BeruucieHus MOKHO IMPOU3BOANTH HpI/I6J'II/I)KeHHO, KakK OITMCaHO
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BBIIIIE, U TOYHO, Pa3HUIIA B OTBETE COCTaBISET OKoJO 5%. TpeOyemass TOYHOCTh BBIYMCICHHNA —

10%, npu ommobke 10 20% oreHKa 3a 3Tan yMeHbIaeTcs Ha 2 Oasa.

3 osran (2 Gamna): BerumcieHue NpaBUIBHOTO PACCTOSIHUA MEXAY HbUIMHKaMH. OlLeHHBaeTcs

IMMOJTHOCTBIO TOJIBKO B CIy4ac BEPHOT'O BBIMMOJHCHUA NPCABIAYIIUX 3TAIIOB 3aaHH.

Ynomunanue >3¢dexra [loitHTHHra-PoOGepTcoHa B pelieHun He sBisieTcss o0s3aTenbHbIM. Eciu oH
OLICHEH BEPHO, U CJEJIaH BBIBOJ O €r0 HECYIIECTBEHHOCTH, 3TO HE BJIMAET Ha OLEHKY. B ciydae
OLIMOOYHOTO YTBEPKACHUA 00 €ro MPUHLIMINAILHOCTU OLIEHKAa YMEHBLIAETCS B 3aBUCUMOCTU OT
NOJy4EHHOM CTemneHu BKiajaa 31toro ¢¢exra. [Ipu BbIBOJE 0 CONOCTABUMOCTH CMEIIEHUS YaCTHIL

3a CYET JUIMINTHYHOCTH opOuT U 3pdekTa [loiinTHHra-PobepTcoHa o1leHKa yMEHbIIAeTCs BABOE.

11.6. YcaoBue. B konue oktsa0ps 2007 roga B sape komersl Xosnmca (17P) mpowusomien
U30TPONHBIN B3pbIB, B PE3YyJIbTaTE KOTOPOIrO YIJIOBOM JUaMETp KOMBI uepe3 Heaemto goctur 13'. Ha
rpaduKe TpEeICTaBICHBI PE3yJbTaThl U3MEPEHUI 3BE3THON BEIMYMHBI KOMETHI B SIOXY B3pHIBA.
Orpe/ieuTe KOHIEHTPAIHIO OCKOIKOB KOMEThI (B KM °) uepe3 HeeNio Tmocie B3pbia. CumTaiirte,
9TO 1O B3pbIBA KOMETa TNPEACTaBisia coOOW MOHOJHMTHOE sIpo Oe3 XBOCTa C MOCTOSHHOM
IUIOTHOCTBI0O M XHMHYECKHM COCTaBOM. PaccTrosHue KOMEThl OT 3e€MIHM B DOTO BpEMs CUUTATb

MIOCTOSIHHBIM U paBHBIM 1.6 a.e.

11.6. Pemienne u cucrema onenuBanus. CMm. 9 kiace, 3agaua 9.6.
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