Bceepoceniickast 0J1MMIIMAAA IKOJBbHUKOB 110 ACTPOHOMUU
3akaounTeJabHbIN dTan — 2024 roa
Tpernii (TecTOBBIN) TYP

TECTOBBIV TYP
10/11.1. WECTb B OD,HOM (O.C. YeornbHuUKo8)

1. YcaoBue. Ha 3emie cimyumsioch peakoe coOblTHe — ImiecTb Oomnbinux rmiaHer (Mepkypuid,
Benepa, Mapc, Onutep, Catypr um YpaH) oka3aauch B OJHOM co3Be3auu Tenbia. Ha nByx
3BE3/IHBIX KapTax IMOKa3aHO IOJIOKEHHE 3TUX ILIECTH IUIaHET ¢ MHTEepBajoM B 4 nHs (Oosblime
yepHble KpYyXKkH). PaccraBbre muanetsl A, B, C, D, E u F B mopsiiake ux mpoCTpaHCTBEHHOTO
ynanenus ot Conaiua (ot Mepkypus k Ypany). Cunrars, yTo coobITHE TpoucxoauT B XXI Beke.
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1. Pemrenue. Ilepenecem n3o0pakeHus IUTaHET B BAa MOMEHTA BPEMEHH Ha OJTHY 3BE3/IHYIO KapTy:
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Mpsimoe BocxoxaeHue, o

MbI BUIMM, YTO U3 LIECTH IUIAHET ISATh ABUKYTCS CPEIU 3BE3J B MPSIMOM HAIIPABICHUH, C 3aIaaa
Ha BOCTOK, M TOJIbKO OfHAa — miaHeta C — B MOMATHOM. Tak Kak IUIAaHEThl HAXOIATCSA JOCTATOYHO
OJIM3KO JIPYT K IpYTy Ha HeOe, M Cpelir HUX eCTh ABe BHyTpeHHHUE, TO CONHIIEe pacroaraercsi Toxe
HemnoJajaeKy oT 3Toil obnactu HeOa. BOnm3u coenunenus ¢ ColHLIEM BHEIIHHME IJIAHETHI MOMSATHO
JIBUTAThCS HE MOT'YT, CJIeIoBaTeNbHO, miianera C — Mepkypuii uiu Benepa.

I/I3 OCTAaBLIUXCH IIATU IIJIAHET quHpe — BHCIIHUC, U B6JII/I3I/I X COCOUHCHUA yFHOBaH CKOpOCTL
MOHOTOHHO YMEHBIIIAETCA C paccTosiHneM IaneTsl oT ConHna — oT Mapcea k Ypany. Ho Ha kapTax
MBI BUJIUM ABC IINIAHCTHI — A ubB- C OYCHb MAJICHBKUM H HpI/IMepHO OJWMHAKOBBIM CMCIHICHUEM C
3amaga K BOCTOKy. [Ipu »Tom manera B cuiibHO ypalieHa OT SKJIMOTHKUA K IOTY, O YeM MOXHO
CYJIUTh IO TOJIOKEHHUIO U NIEPEMELICHHUIO JAPYTUX IUIAHET (@ TAK)KE 10 €€ PacIOJIOKEHUIO B TyIle
3Be3/IHOTO CKOIUIeHUs ['maael B co3Be3auu Tenbia). Hukakas BHemHsAS Tu1aHeTa, TeM Oonee YpaH,
TaK OJAJICKO OT JKJIUIITHUKU B6.HI/I3I/I COCANHCHUA yI[aJII/ITbC}I HEC MOXCET, B 4YEM MOXHO YGGHHTBCSI,
HarpuMep, MO0 BEJIMYMHE HAKJIOHA OpOMUTHI YpaHa K JKIMNTHKE B CIPABOYHBIX AaHHBIX. MTak,
IIaHETa B - TaAKXE BHyTpeHHSISI, U B IIaHHBII\/'I MOMCHT OHa pacnonomeHa B6JII/I?>I/I TOYKHU CTOSAHUA,
KOT/Ia €€ MOIMATHOE JBMKEHNE CMEHSETCS MPSMBIM UM HAa000POT.

Ham Hamo monsTh, kakas u3 wiadet (B wim C) — Mepkypuid, a kakas — Benepa. Bcnomaum, kak
pacmooKeHbl OPOUTHI ITUX TUTAHET B mpocTpancTse. [Ipoxoxaenus Mepkypus no qucky ComHia
B JieTHUM ce30H B KoHIlE II — Havasne III ThicsiueneTss HaCTynaroT B Havasie Mas B co3Be3auu OBHa.
[Ipoxoxnenuss Benepsl no qucky CoJiHIIa MPOUCXOJAT B Havalle MIOHS B CO3Be3AUM Tenblia, Kak
pa3 B Toil obmactu Heba, KoTopas m3o0pakeHa Ha kapTax. Eciam BeHepa Ha BBITAaHHBIX KapTax
HaXOJUTCsI BOJMM3M HIDKHETO COCIWHEHUS, OHA JIOJDKHA PACHoNiaraTbCs HEAANEKO OT JIKJIMITHKH.
Benepa MoeT OIyCTUTBCS HUXKE SKIMITUKYA B Ha4yaJle JIETA TOJIbKO MOCIE HUKHErO COCAUHEHUS U
JMake BCTYNMUTh B 3alaHY0 TOYKY CTOSIHHS TaMm, TJE pacroiaraeTcs Iuianera B (310 Ol
MPOM30IIO B caMoM KoHie uioHs). Ho Torma Mepkypuii He MOr OBl HaXOAWTHCS 3amagHee
Benepsr, ganbiie ot CollHIA, H JBUTATHCS IPU 3TOM TOMSATHO BOJIU3M KIUNTUKH, Kak maHeTa C.

Hpyroii ciocod mpaBUIILHO YOSAUTHCS B 3TOW CUTYallMH COCTOHUT B TOM, 4TO BeHepa oka3biBaeTcs B
TOYKE CTOSIHHSI Ha JOCTATOYHO OOJIBIIOM YTJIOBOM paccTostHuu oT CosHia — okojio 28°. Eciu Ob1
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wraneta B Obuta Benepoid, To Mepkypuii (C) okasancst Obl Ha yJajleHHH He MeHble 25° oT
Comnana. OH MOXET ObITh Ha TAaKOW DJIOHTAIMH, HO HE OyJeT ABUTATHCS MPU ITOM MomsATHO. UTak,
Mepkypuii Ha kapTe 0003HaueH OykBoii B, Benepa — OyxBoii C.

C BHEUTHUMH TJIAHETAMH CHTYAIUs TPOIIE, UX HY)KHO PACIIOJIIOKHUTD B MOPSIIKE YOBIBAHUS YTIOBOU
ckopoctu. Takum o6pazom, Mapc nomeuen OykBoi E, FOmurtep — OykBoit D, Carypn — O6ykBoii F,
VYpan — OykBoit A. [IpaBunbneril otBeT Ha 3amanue — B, C, E, D, F, A.

[TonoxeHne TUIaHET Ha KapTax COOTBETCTBYET HUX pEalbHOMY pacloyIoKeHUIo Ha Hebe 13 u 17
utoHs 2028 roma (Mepkypuii, Benepa, Mapc, Ypan), tem xe naram B 2024 roay (FOnutep) u B
2030 rogy (Carypn).

1. Aaroput™M oneHuBanus. OOIIas OIEHKA CKJIAABIBACTCS W3 KOJMYECTBA MPABWIBHBIX Map B
OTBETE YYaCTHUKOB. BCero BO3MOXKHBIX map U3 MIECTH 00BEKTOB — 15, B K101 U3 HUX OOBEKTHI B
OTBETE JIOJDKHBI UATH B MPaBUILHOM Topsiake. Hampumep, muist mapsl A-B paBUIBHBIM CUHTACTCS
OTBET, B KOTOpoM OykBa B ctout panbiie OykBbl A (Mepkypuii Haxonutces Oommke Kk ConHIly, yem
VYpan).

[Ipu mosiBlieHMH B pelIeHUWH JBYX WM TpeX MPOTHBOIOJIOXKHBIX Map (Hampumep, OTBET
ABAB wim ABAC c napamu AB u BA) Bce 311 napsl, B TOM 4HCJI€ IPABUIbHBIE, HE OLIEHUBAIOTCS.
[Ipu ayOGnaupoBaHuHM OJHOW Mapbl 0€3 MPOTHUBOIOIOXKHOW (Hampumep, orBeT BBAA) sta mapa
OIICHUBAETCS TOJBKO OAWH pa3. MToromas OllEHKAa 3aBHCUT OT YHCIA MPaBWIBHBIX map N
CJIETYIOIINUM 00pa3oM:

N bamer N bamner N bamer
0 1*
1 0 6 1 11 3
2 0 7 2 12 3
3 0 8 2 13 4
4 1 9 2 14 4
5 1 10 3 15 5

*[Ipumeuanue: "KOMIIEHCAITMOHHBIN" Oal 3a OTBET, HANMCAHHBIA B CTPOrO OOPATHOM MOPSAKE,
IIpY OTCYTCTBMM IPAaBWIBHBIX I1ap, BBICTABIIAIOTCS IPHU YCIOBHM OTCYTCTBHSI IIYCTBIX KJIETOK W
IIOBTOPOB OTBETOB Y yYaCTHHUKA, TO €CTh TOJbKO 3a 0TBET A-F-D-E-C-B. B npyrux ciayuasx oTBeT ¢
0 mpaBUJIBHBIX Nap oueHuBaercs B 0 6ayios.
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TECTOBBIN TYP #£-%
10/11.2. CNEQALLUE 3A COJIHLUEM

(O.C. YeonbHukos / B.b. MeHambes)

2. Ycaosue. B mectu myHKTax Ha 3eMJi€ YCTAaHOBMUJIM T'OPU3OHTAJIbHBIE COJHEUHBIE 4YaChl C
BEPTUKAIBHBIM THOMOHOM OJWHAKOBOW BBICOTHI. [lepen Bamm — m3o0paxeHue aMHUHN, KOTOpHIE
OImucCaJl KOHCI, TCHUM T'HOMOHA B TCUCHUEC KAKOI'O-TO OJHOI'O JHs, Ha FOpI/ISOHTaHLHOﬁ IIJIOCKOCTH
(BUA cBepxy), YKa3zaHO HampaBlIeHWE [IBIDKEHUS KOHIa TeHH. I3BecTHO, 4dYTO JaThl,
COOTBCTCTBYIOIINEC pUCYHKAaM, HC COBIIA/Jat0OT, HO HAXOAATCA B HHTCPBAJIC OT 1 sSHBaps 10 20 urons
OJIHOTO KaJIeHJapHOro roaa. Macmrad BceX pUCYHKOB OJMHAKOB, IMOJOXEHHE THOMOHA OTMEYEHO
TOYKO. OpI/IeHTaL[I/ISI PUCYHKOB OTHOCHUTCJIIBHO CTOPOH TOPHU30HTA pa3jinvdacTCd WU HCHU3BCCTHA.
YacTe mUHUM MOXET HE BMematbes B IudepoOnar. Pacmonoxkure pucynku A, B, C, D, Eu F B
XPOHOJOTMYCCKOM IMOPAAKE COOTBCTCTBYIOIUX UM JAaT.

(>
e

°E

Pemenne. OOpatuM BHHMAaHHE, YTO €CJIM Mbl COEIMHUM KOHEI] THOMOHAa CO BCEMHU TOYKaMU
BUIUMOro cyTo4HOro myTu CoJiHLIa, TO MBI IOJIy4MM KOHYC C OCBIO, HallpaBICHHON B CEBEPHBIN
WIK IOXKHBIM momoc mupa. TpaekTopusi, KOTOPYIO OMNHCHIBA€T KOHEI TEHH THOMOHA, €CTb
IIepeceuyeHne KOHyCa, CHMMETPUYHOIO ONMCAaHHOMY BBILIE, U TOPU3OHTAIBLHOU IIIOCKOCTH. TakuM
o0pa3zoM, 3Ta JIMHUA — KOHHUYECKOE CEYCHHE, KOTOPOE MOXKET OBITh DIIIUIICOM, Mapadosol win
runepOoIIoi, B BBIPOKICHHBIX CIIy4asixX — KPYToM MJIH MPSIMOH JTMHHEH.
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.HI/IHI/ISI 6yz[eT NMCTHh BU/ 3aMKHyTOF0 DJIJINIICA UJIN Opr)KHOCTI/I, cClIn COJ‘IHIIG B JaHHOM HYHKTG B
COOTBETCTBYIOIIYIO JaTy OyaeT HezaxonsauiuM. Takas cutyarus peanusyercs Ha cxemax B, D u F,
3aME€THUM, YTO BO BCEX TpeX cnyqas[x TCHb IOIBUWXCTCA 110 IIaCOBOI\/’I CTpeJ'IKe, TO €CTb JICJI0
HpOI/ICXO,Z[I/IT B BBICOKHX H_II/IpOTaX CeBepHOFO l'IOJ'IyH_IapI/I}I BeCHOﬁ HNJIN JICTOM.

B cnyudasx A u C TpaekTtopus pa3oMKHyTa. MOXHO 3aMETUTb, YTO OHAa MpPEJCTaBISAET COOOMU
napabouy. Takoi oHa Oyner, ecnu HUKHsSA KyJapMuHanus CoJlHIAa TPOMCXOAUT OKOJIO TOPU30HTA.
Tenepb TeHb ABUXKETCS NMPOTUB YACOBOM CTpENKH, TO €cTh MYHKTbI A W C HaXoAATCs B HOXKHBIX
MPUMOJISPHBIX HIMPOTAX, U €0 IPOUCXOAMT FOKHBIM JIETOM, TO €CTh B Hayaje roja.

Haxonen, tpaekropust E npeacrasisier u3 cedst npAMyIo JUHHUIO. DTO MPOUCXOANT, €CIIH BEPIIMHA
THOMOHA caMa OKa3bIBaeTcsi B IJIOCKOCTH CyTO4HOro myTu CojHIa, TO €CTh B PABHOAEHCTBHE.
Taxkum obpazom, uia pucyHka E mMbl MoxeM cpa3y ykaszate gaty — 20 wimm 21 mapra. J[Buxenue
TEHH OTHOCHUTEIBHO THOMOHAa TaM MJET II0 YacOBOM CTpeNKe, TO €CTb COJIHEYHble 4Yachl E
YCTAHOBJIEHBI B CEBEPHOM IOJIYIIAPUU, XOTS JIsl PELICHUS TaHHOM 3a/1auyl 3TO 3HAUYEHUS HE UMEET.

Panbie BeceHHETO paBHOJEHCTBUS (TO €CTh paHbllle KapTuHbl E) HacTymunu coObITHS,
oTpakeHHbIe Ha kKapTuHax A u C. B 00oux ciydasx 3TO MPOM3O0IIO B FOXKHBIX BBICOKHX IIHPOTaX
MECTHBIM acTpoHOMHYECKUM JjieToM. OOpaTuM BHMMaHHE, 4TO TpeK TeHU C MOIXOAuT OMmke K
THOMOHY, 4eM B ciydae A. DT1o o3HayaeT, 4yro CoOJHIIE B TOJJAEHb TaM OBUIO BBIIIE HaJ
ropu3oHTOM. Tem He MeHee, Ta)Ke TIOTAaBIIas Ha Yachl 4acTh TPEKa OXBAThIBACT OOJBIINNA JUATAa30H
a3MMyTOB, YeM B citydae A. YiKe U3 3TOro MOXHO cIeaTh BbIBO, uTo CosHile B ciiydyae C cuibHee
yJaJIeHo OT HeOeCHOTo 3KBaTOpa, M KapTHHA HAOJI0IaeTCs JabIIe OT MOJ0Cca, YeM B ciiydae A, HO
OMke K 3UMHEMY COJHIICCTOSIHHIO. DTOr0 YK€ JOCTaTOYHO IJisi BBIBOJA, 4TO coObitHe C
MpjU301UI0 paHbiie coObiTus A. Ecnu TONONHUTENBHO y4yecTb, 4TO 00a TpeKa MpeACTaBIAIOT
coboii mapaboiel, To ectb ConHIlE B HWKHEH KyJIbMHHAIIMU PACIOJaraeTcsi Ha TOPU30HTE, TO
MOXXHO (XOTS M He 00s3aTeNnbHO IS pelIeHHs) AaTh M Oojee TOUYHBIA OTBeT. J[msi HUXKHEH
KyJibMuHauu COJHIA B I0’)KHOM MOJTyIIapUU UMEEM:

h=-90° — (¢ +8) =0,

OTKyAa Mbl umMeeM ¢ + & =-90°. Torma BeICOTa B BepXHEH KyJIbMUHAIMU B FO)KHOM TIOJYIIAPHA
€CThb
hyp=90°+ ¢ —06=-20.

B cinyuae C sta BbicoTa Oonbliie, TO ecTh ckioHeHue ConHia Menbie. Vtak, nepBeie Tpu OyKBHI B
otBeTe — C, A, E.

PaccmotpuM ocTaBmmecs Tpu Tpeka, KOTOPBIE COOTBETCTBYIOT YXKE CEBEPHOMY JIETYy B IOJISPHBIX
mupoTtax. OHU 3aMKHYTBI, TO €cTb COJIHLIE BO BCEX Clydasx HE3axo[sulee M Jake B HIKHEU
KyJbMHUHAIIMM HAXOJUTCS CYIIECTBEHHO BBILIE TOpu30HTa. Tpeku B u D Oau3ku kK oKpy>KHOCTAM, a
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TPEK D BOO6HI€ ABJIACTCA OKPYKHOCTHBIO C HEHTPOM B IIOJOXCHHWH THOMOHA. Takas CUTyalus
MOXXET UMETh MECTO BOJHM3U CEBEpHOro mojroca. Macmradbl TPEKOB MO YCIOBUIO OJUHAKOBBI, U
paanyc Tpeka MpOIMOPIMOHANIEH TAHTCHCY 3eHUTHOTO pacctosHus tan (90° — 4) ~ tan (90° — 3). B
cinyyae B pagmyc menbliie, To ecth ckiioHeHne ColiHIia 0oJibIie, M OH CIeAyeT Mmo3ke Tpeka D.

Haxonen, tpek F mnpencraBnser coboi smiunc. MuUHUMaIbHOE pPACCTOSHHE OT THOMOHA dy
COOTBCTCTBYCT BerHefI KyJIbMUHalluN COJIHLIa, a MaKCUMaJIbHOC dL — €T'0 HIDKHEU KyJIbMUHAIlUU:

dy = H tan (90° — hy) = H tan (¢ — Op).
dp = H tan (90° — hy) = H tan (180° — ¢ — o).

3nech H — BBICOTa THOMOHA. DTH PAcCTOSIHHMSA CYLIECTBEHHO Ppa3iMYyaroTCs, YTO YyKa3bIBaeT Ha
OTJINYHE MIMPOTHI (@ OT MOIIOca. MBI MOXKEM BUAETh, YTO PACCTOSHHE dy COBIAAACT C OONBIION
MIOJIyOCBIO MPaKTHUECKU Kpyrioro Tpeka B, kotopslii pasen H tan (90° — dp), a paccrosHue di 4yTh
MeHblIle paauyca kpyra D, paBHoro H tan (90° — dp). 13 atoro cnexyet, uto O < dp 1 O > Op. K
TOMY JK€ BBIBOJly MOKHO OBUIO TNPHUHTH CYHIECTBEHHO Oo0Jiee MPOCTBIMH PACCYXICHUSIMH: B
MIPUIIOJISIPHBIX IKPOTaxX OoJiblIas MOIyoch dyunca 6auska k H tan (90° — §), 1 KapTHHBI HYKHO
PacIoNIOKUTh B MOPSAIKE YMEHbIIEHHs 00b110i oayocu: D, F, B.

B wurore, otBer Ha 3ananue Boirisiaut Tak: C, A, E, D, F, B. IIpeacraBnennble Ha PUCYHKE TPEKU
COOTBETCTBYIOT CIEIYIOIINM JaTaM:

C — 1 saaBaps (6 =—23°), mmpora —67°.

A —23 despans (6 =-10°), mupota —80°.
E — 21 mapra (6 = 0°), mmpoTta +56°.

D — 12 ampens (6 = +9°), mmpora +90°.

F — 1 mas (6 = +15°), mmpora +84°.

B — 12 urons (0 = +23.2°), mmpora +88°.

2. Arroputm ounenuBanus. Crucrema nojcuera OoleHKH 0a3upyeTcs Ha BBIYUCICHUH MPABHIbHBIX
rap B OTBETE YYaCTHHKA, aHAJIOTMYHO 33JIaHuIO 1.
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TECTOBBIN TYP
10/11.3. TENNECKOMN HA NIOBOU BKYC

(O.C. YeonbHuUKo8)

3. YeaoBue. Bam npennioxkeHbl ONTHYECKHE CXEMBbI IIECTH TEJIECKONOB B OJIMHAKOBOM MacHITade.
Ha cxemax moka3aHbl JHHHH PACHpPOCTPAHEHUS CBETa OT OECKOHEYHO YIAJICHHOTO HMCTOYHHKA,
HaXOJSIIETOCS Ha ONTHYECKON OCH TEJIECKOTa, HAIlPaBJICHWE HA UCTOYHHUK — BJIIEBO HA PHCYHKax. B
(hOKAITBHBIX TIJIOCKOCTSX TEJECKOIOB (TMOKa3aHbl KUPHBIMU YEPTOUYKAMHU) CTPOSITCS M300paKeHUS
MPOTSKEHHOTO HeOecHOro 00bekTa. PaccTaBbTe TENeCKONbl B MOPSIIKE YBEIMYCHUS pa3Mepa 3TOro
M300pakKeHUsT — OT CaMOro Majoro K camomy OonbIioMy (CM. CXeMy BHH3Y pHCYHKA).
AbeppanusiMi ONTUKH TTPEeHEOpeYb.

A

Jﬂil I C
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3. Pemienne. OnTrueckre cXeMbl BCEX TEJIECKONOB paznuyaroTcs. JIumb nepseiif u3 HUX (A) umeer
TOJIKO OJHY ONTHYECKYIO JeTajdb — OOBEKTUB, KOTOPBIM HAMPSMYIO CTPOUT U300pakeHHEe 00BEKTa
B cBoeil (pokanmpHOHN TUIOCKOCTH. Pasmep 3Toro mepBuUYHOro m300paxkeHus S; ectb OF, rae & —
YIJIOBOM pa3Mep HCTOYHHMKA B paawaHax, F — (QokycHoe paccrosHue oObekTHBa. Bo Becex
OCTAJIbHBIX CIyYasX JaHHOE W300pakeHHe — JCWCTBUTEIbHOE WM MHHMOE — IMEPEHOCHUTCS Ha
JIPYTYIO TUIOCKOCTh MOCPEACTBOM JUH3BI bapnoy (teneckon B) wmm 3epkan pazmuaHoit Gopmbl
(teneckomnsl C-F).

Mpbl 3HaeM, 4TO Jy4yd CBETa MPOXOJAT yepe3 ILEHTP JMH30BOTO OOBEKTHBA, HE MEHSS CBOETO
HanpaBieHus. Ecim ke OOBEKTHUB TpeJACTaBiIsIeT co0Oi 3epKano, TO OT €ro IeHTpa JIy4d
OTPaXKarTCsl, KaK OT TUIOCKOCTH, MEPIECHIUKYIISIPHON onTudeckoil ocu. B oboux cimyuasx pasmep
HOBOTO H300pakeHUs 00bekTa Sg, KOTOPOE CTPOUT ATOT 3JEMEHT, OyJIeT BO CTOJIBKO K€ pa3
00JIbIlIe IEPBUYHOTO M300pakeHus S, BO CKOJIBKO pa3 OHO Jajbllle OT 3TOTO 3JeMeHTa. B urore,
HKBUBAJICHTHOE (POKYCHOE PACCTOSIHUE TEIECKOIa COCTAaBUT

FE :F(dz/dl),

rae dy u dy — pacCTOSHUS OT BTOPHUYHOTO AJIEMEHTa 10 MEePBUYHOTO (PoKyca OOBEKTHBA U 10
(doxanpHOW IJIOCKOCTU Teneckoma. Ham ocraercs u3Meputh BenuuuHbl F, di u dy s Bcex
TEJIECKOIIOB HAa OCHOBE H300paKCHHWW JIy4eld CBeTa W PACcCTaBUTh TEJICCKOMBI B IOPSJIKE
BO3pacTaHusi BenuuuHbl Fp. Ha pucyHKke TpHUBEACHBI COOTBETCTBYIOIIWE BEIUYHHBI B
OTHOCHUTEILHBIX €IUHUIIAX:
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M:A 12

L1'5
M | B 10%(3.6/1.5) = 24
—

s e———— C  10%(2/2)=10

9+(8/1.5) = 48

[}%’ E 5+825)=16

12%(10/3.6) = 33.3

A
\/

3.6 10
Otser Ha 3aganue: C, A, E, B, F, D.

3. Aaroputm oneHuBanms. CrucreMa nojcuera OlUeHKU 0a3upyeTcsl Ha BHIYMCICHUU MPaBUIIbHBIX
1ap B OTBETE Y4aCTHHUKA, AaHAJOTMYHO 3a/1aHHUIO 1.
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TECTOBBIVI TYP £
10/11.4. LLECTb JTYH BOKPYI COJIHLUA

(O.C. YeonbHuUKo8)

4. Ycaosue. Ha mectu pucyHkax npeacTaBieHO B3aUMHOE pacnolioxkeHue AuckoB CoiHua u JIyHbl
OKOJIO TOPM30HTa BO BPEMsI HEKOTOPBIX COJIHEUHBIX 3aTMeHU#l (B cimydae D 3aTmeHue moiHoe,
nonoxenue ConHIAa MOKa3aHO MyHKTHpoM). PaccTaBbTe 3TH ciaydyad B TOPSAJIKE BO3PACTAHMS
HauOOoJbIIeH BBICOTHI HaJ TOPU30HTOM, HAa KOTOPOW B 3TOT MOMEHT I/e-T1M00 Ha 3emiie MOXET
HaONIOIaThCs XOTS OBl Kakoe-HHOyJb COJIHEYHOE 3aTMEHHEe (BHE 3aBUCUMOCTH OT (aswl, OT
MHUHHMQJIBHOW J0 MaKCHUMaJIbHOW BBICOTHI). OpOuty 3emid cuMTath KpyroBoH, pedpakiuio He
YUHUTHIBATD.

WA

[opun3oHT

N

4. Pemenne. OOpatum BHuUMaHHe, yTo B AByX ciydasx (B u E) Buaumeni nuamerp JlyHbl
coBmajaer ¢ BUAMMBIM quameTpom CoinHua, B AByX ciaydasx (A u C) oH MeHbIE COJIHEYHOro, U
Jlyna pacnonaraetcst BOmu3u amnores, a euie B 1ByX (D u F) Jlyna BOnu3u mepuresi, U ee yriioBoi
pasmep Oombine, yem y Connma. Cam yrioBoit pazmep CoJiHIIa TIO YCIIOBHUIO 3a/aud BCIOIY
OJMHaKOBbIM. PaccMoTpuM, uTO M3 cebs MPEACTAaBISAIOT TEHb M MONyTeHb JIyHBI IpU pa3HbIX
paccTtosHusax JIyHsl oT 3emiu:

MsI BUUM, 4TO B citydae anorest JIyHbl, Koraa ee yrioBoi AuaMeTp MUHUMAJIbHBIN, TOJyTEHb Ha
3emiie JOCTUTAaeT MaKCHMAJIBHBIX pa3MepoB. MIMeHHO oHa Hac OyJeT MHTEpecoBaTh B JaHHOU
3ajayde, MOCKOJIbKY MaKCHUMallbHas BbICOTa HaJ TOPU30HTOM B IATH M3 LIECTH ciay4aeB OyZer
COOTBETCTBOBATh Kparo MOJYTEHH M 3aTMEHHUIO C HyJeBod ¢Hazoil. Paccmorpum, kak Oyxer
pacrnionaratbcst nonyTeHb JIlyHsl Ha 3emiie B cutyanusax A-F (pucyHok Ha cienyromeil crpaHuiie).

B cinyuae E nonyrenp JlyHsl numb kacaercss 3eMilM, 3aTMEHHE BUJHO TOJIBKO B ONMCAHHOHN B
YCIIOBHH 33Ja4d TOYKE Ha HyJIeBOW BbIcOTe. OUYEBHIHO, ATOT CIydail JOJDKeH (pUTypHpOBaTh B
oTBeTe nepBbiM. Hanpotus, B ciiydae B nmosyTeHb kacaeTcst AucKa 3eMJIU U3HYTPU. Y UUTHIBas, 4TO
JUaMeTp TMOJYTEeHU OMU30K K ABYM Auamerpam JIyHbl, yTo Oojblie AuameTrpa 3eMiM, MOJyTEHb
OXBAaTHUT LEHTP BUAUMOTrO ¢ JIyHbI 1ucKa 3eMiIM, M YaCTHOE 3aTMEHUE MOXKET ObITh BUIHO B 3€HUTE.
[Tyskt B nomkeH ObITh yKa3aH B OTBETE TTOCIICIHHM.
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B cinyuasx C u D Ha ropuzoHTe HaOII0gaeTCsl LIEHTPalIbHOE 3aTMEHUE, TO €CTh LIEHTP IMOJyTEHH
pacnonaraercss Ha auM6Oe 3emiu. HambGonblias BbICOTa HaJ TOPU30OHTOM OyJeT AOCTUTHyTa Ha
Onmmxailiiell K LEHTpy AucKa 3eMiM Touke moiyTeHu. Tak kak B ciayuyae C paauyc HOJyTEHU
6osble, COOTBETCTBYOIAs Touka C GinxkKe K LIEHTPY, U TaM YaCTHOE 3aTMEHUE MOXKET ObITh BUITHO
Ha OOJIbIICH BBICOTE, YeM B Touke D.

B cnyuasx A u F Jlyna xacaercs ConHua Ha HeOe cOOKy, YTO O3HA4aeT MEPIEeHIUKYISIPHOCTD
auMOa W Kpas MOJIyTeHH Ha pucyHke. B cmydae A Jlyna pacnonaraercs yieBee ConHua, a ee
MOJTyTeHb, €CITU CMOTPETh ¢ JIyHBI — cripaBa OT TOYKH JimMOa. Pamuyc momyTeHu Oojblie, 4eM B
ciyuae F, u ee kpaii Oyner pacnosiokeH Onmxke K LEHTpY JUcKa 3eMIIu.

J171s MOTHOTHI KAPTUHBI MBI MOXKEM JJOOABUTH, YTO sl OOOMX CIy4yaeB LeHTpansHOro 3aTMeHus (C
u D) BbicoTa Oynet Oombine, ueM B cinydasx A u F. JledicTBUTENbHO, pa3HUIA painyCOB TOIYTCHU B
ciydasix C u D Onu3ka K MpOW3BEICHHUIO PAa3HOCTH COOTBETCTBYIOLIMX paccTosHUi a0 JIyHBI u
yrioBoro paguyca Conuua (dyax — dvin) - p, uyTo He Oosbmie 234 km. B cinyuasx A u F uentp
MOJTyTeHU Oy/IeT BHE 3eMJIH, M €T0 PacCTOSHUE 10 TMMOa OyIeT yaajieHo OT JuMOa Ha pacCTOsSTHUE

h=~R*+r* =R ~900 xm.

3aeck R u v — paguychl 3emiin U oiryTeHu. Mtak, oTBeT BBITIISLAUT cienytomuM oopasom: E, F, A,
D, C, B.

4. Anroputm ouenuBanus. CucreMa rnojacyera OleHKH 0a3upyeTcsl Ha BHIUMCIEHUHN MPAaBUIbHBIX
nap B OTBETE y4aCTHHKA, aHAJIOTMYHO 33/1aHHUIO 1.
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TECTOBBIVI TYP £
10/11.5. MACLUTABbI BPEMEH B.5. vizvamses)

5. Ycaosue. Ilepen Bamu — rpaduku M3MeHEHUS CO BPEMEHEM OMPEICICHHBIX (PU3HMUECKUX
napaMeTpoB HEKOTOPHIX M3BECTHBHIX Bam HeOecHBIX 00BeKkTOB. MacmTaldbl rpaMKOB 110 BPEMEHU
paznuuatorcs. PaccrtaBpTe mHTEepBasibl BpeMenu A, B, C, D, E u F no mnurensHOCTH B MOpsiIKE
BO3pAacTaHMsl, OT CAMOI'0 KOPOTKOT'O 1O CaMOT'0 JIMHHOTO.
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5. Pemienue. IlepBrie Tpu rpaduka MOKa3pIBAlOT HAM KpHUBBIC OJieCKa TPEX JOCTATOYHO SIPKHUX
00BEKTOB, OHU MOTYT OBITh sipue —2". 3Be3. Takoi sipkocTu (kpome ColHIla, pa3yMeercs), K TOMy
K€ CTOJIb CUJIbHO TIEpEMEHHBIX, Ha HalleM HeOe HeT. Peub He MOXKeT UATH O KOMeTaxX, KOTOphIE B
MUHHMYyMe OJiecka 3HauuTeabHO ciabee. Ilepen Hamu — KpuBbIe Oecka SpKHUX MJIaHeT. B cimyuasx
A u B 510 BHemHue maHeThl, mpu4eM rpaduk B xapakTepusyeTcss OOJBINEH aMIUTUTYI0M
3BE3/IHBIX BEJIMYMH U OCTPHIMU MaKCUMyMaMH BOJIM3U IPOTUBOCTOSHUH.

HNHurepBan B — mpoMexyTOK MeEXAy ABYMS BEIUKUMM NPOTUBOCTOSHUAMU Mapca, KOTOpBIA B
JAHHOM CJIy4yae OXBaThIBA€T 7 CHHOAMYECKUX IEPHOAOB ATOH IUIAHETHI (MX MOXKET ObITh U §).
JlaHHbIli WHTEpBan paBeH mnpumepHo 15 rogam. ['paduk A moOKa3bIBaeT M3MEHEHHE 3BE3THOU
BenmunHbl FOnuTepa, 1 COOTBETCTBYIOUINI MHTEpPBaN €CTh 11 €ro CMHOAWYECKUX MEPUOOB WIIU
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npakTuiecku To4Ho 12 net. MIHTepecHo, uTo npotuBocTosHus KOnurepa BOIM3M nepurenus, Korjaa
OH JOCTUIaeT 3BE3JHOM BEIWYMHBI —2.9, Takoil ke, KaKk MakcuMyM y Mapca, Toxxe HHOrzaa
Ha3bIBAIOT BEJIMKUMHU.

Ha rpaduxe C Mbl BUIAUM OCTpble MUHUMYMBbI OJieCKa, KOTOPbIE XapaKTE€pPHbI JUIsl BHYTPEHHUX
IUTaHeT BOJM3M HMXKHETO COEIUMHEHHMs, Koraa ux (asza mpuOImKkaeTcs K HyJO, a caMa IUIaHeTa
oueHb spka. MurepBan C ectb cuHoauueckuii nepuon Benepst, 584 nus.

I'padux D Taxke mpeacTaBisieT KpUBYIO OJieCKa HEKOTOPOTO OOBEKTa, MPUYEM B JaHHOM CIIydae
3TO pe3yJIbTaThl HAOIIOEHUH C ONpeeIeHHON MOrpelHoCThIo. bonblas aMIMTy1a U3MEHEHui,
0K0JI0 7", MOJICKA3bIBAET, YTO PEYb MIET O JOJITONEPHOIUIECKON MEPEMEHHON 3BE3]IE — MUPHJIE.
[lepron u3meHeHus Giecka MUpHUI OJIM30K K OJHOMY TOAY, OH MOXET ObITh Kak Oojbllle, TaK U
MeHbIe rona. UTtoObl ompenenuThs ero, oOparuM BHUMAaHWE, YTO B HAONIONATENBHBIX JaHHBIX
BUJIHBI NIepruonYecKue npormycku. OueBUIHO, OHU CBSI3aHbl C MOMEHTaMM COEIMHEHUS 3Be3/bl Ha
HeOe ¢ ConHueM, Koraa HaOMOAEHUs] ObUIM HEBO3MOXHBI, U OTAEJEHBl OJHUM TOAOM JpYr OT
npyra. CaMm nepuoJ M3MEHEHHUIl Oiiecka 3aMETHO MeHblle M coctaiser okono 0.9 roxma. Ilepen
HaMH — KpHBasi OJecKa poOHaYalIbHHIIBI 3TOTO THTIA TIEPEMEHHBIX 3Be311 — Mupsl Kuta, ee nepuon
paBeH 332 qHSAM.

I'paduk E mokaspiBaeT u3MEHEHUE ypaBHEHHUS BPEMEHHU. DTOT MHTEPBAJ COOTBETCTBYET MOJHOMY
nepuoay, KoTopbiit paBeH 1 rogy. OGpaTumM BHUMaHHE, 4TO 3TO 0OJIbIlIe MHTEPBAIOB D, HO MEHbIIIE
untepana C. Hakxonen, Ha rpaduke F mpencrtaBieHbl MepUOIUYECKUE M3MEHEHHS CONHEYHOM
aKTUBHOCTH. VX mepro1 XOpoIo U3BECTEH U COCTaBIIsAET 0Koo 11 mer.

Otser Ha 3aganue: D, E, C, F, A, B.

5. Aaroputm oueHuBanusi. Cricrema 1mojicuera OIeHKH 0a3upyeTcsi Ha BEIYMCICHUH TPAaBUIIbHBIX
1ap B OTBETE YYaCTHHKA, aHAJIOTMYHO 3aaHHUIO 1.
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TECTOBBIN TYP
10/11.6. MYIIbTUSATMEHHAA CUCTEMA

(O.C. YeonbHuUKo8)

6. YcaoBue. 3aTMeHHasi CUCTEMa COCTOMT U3 TPeX 3BE3] OJMHAKOBOM Macchl. OHHM JBMXYTCS B
OJIHOW TUTOCKOCTH TaK, YTO WX LIEHTPHI BCerja 00pa3yloT paBHOCTOPOHHHM TpeyronbHUK. Ilepen
Bamu — xpuBast 61ecka 3TO# cucTeMbl, IO OCH abcuucc OTiIoKeHa opOuTanbHas (asza F (Bpewms,
JIeJICHHOE Ha opOuWTanbHbI Tiepuona). M3BectHo, urto mnpum ¢asze F=0 monoxxeHus 3Be3d H
HaMpaBJICHUsI UX CKOPOCTEH COOTBETCTBYIOT PHCYHKY HIDKE. Ha 3TOM pUCyHKe Takke MOKazaHa
MPOCKIIMS HAIIPABJICHHUS K HAOIIOaTEI0 Ha TUIOCKOCTh OpOUT 3Be3a. PaccraBpre 3Be3nbl A, B u C
B MOPSIJIKE BO3PACTAHUS UX PAANYCOB (OT caMOi MaJeHBKOU 10 caMoi OOMBIION) B KIeTkax 1-3 u B
nopsiike Bo3pacTtaHus d(PQPEeKTUBHBIX TemIriepaTyp (OT camMoO XOJIOZHOM 10 caMO#l TOpsdeil) B
KJeTKax 4-6 Ha jucte oTBeToB. CUMTaTh 3BE3/1bI CPEPUUECKUMHU, IOTEMHEHUEM UX JTUCKOB K KpParo
u 3¢ pexTaMu OTpakeHHsI CBETa IPEHEOPEUb.
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6. Pemenne. OOpatuM BHUMaHHE, YTO IIECTh MMUHUMYMOB OJi€CKa CHCTEMBbl, HAaCTYNAIOLIUX B
TeUueHUe OpOUTATIBHOTO MEPHOAA, OTACICHBI IPYT OT ApyTa pa3HbIMU HHTEPBAJIAMU BPEMEHH. DTOr0
Obl HE MPOMCXOJIWJIO MPHU KPYTOBBIX OpOMTAaxX 3BE3/ — 3aTMEHMs CIy4yaluch OBl CTPOro uepes
Kaxaele 1/6 opOutanbHOM (haspl, MpU MOBOPOTE KAXKIOW M3 3BE3] MO CBoeil opbute Ha 60°.
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CnenoBarenbHO, OpOMTBHI B cucTeMe aiunTuueckue. [Ipy 3ToM OHM HaxonATcs B OIHOU
IUIOCKOCTH, UMEIOT OJIMHAKOBBIE OOJIBIINE IMOJYOCH U 3KCLEHTPUCHUTETHI, 3BE3/bl OJJHOBPEMEHHO
MIPOXOAAT NEPULICHTPHI U allOLEHTPHI. M3 prcyHKa Mbl 3Ha€M HaIlpaBJICHUsS JIBHKCHHS 3BE31, YTO
MO3BOJISIET HAaM 0003HAYNTh, KAKHE 3BE3/1bl YUaCTBYIOT B KaX/I0M U3 6 3aTMEHUII nepuoa:
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OpbButancHan ¢aza, T

OOpatuM BHUMAaHHS, YTO MOMEHTHI CEPEIMH MUHMMYMOB CHMMETPHYHBI OTHOCUTENBHO (ha3br 0
(3Be3na B 3atmeBaer 3Be3ny A, pucyHok) u daser 0.5 (oOpaTtHas cutryarus, 3Be31a A 3aTMeBacT
3BC3AY B) 910 03Ha4acCT, 4YTO JAAaHHBIC MOMCHTBI COOTBCTCTBYIOT IIPOXOKACHUIO 3BE31aMU
MIEPUTICHTPOB | aIOICHTPOB OpOUT, puieM (aza 0 cOOTBETCTBYET MMEHHO TIEPHUIICHTPY (PUCYHOK
HI/I)KG), TaK KaK TaM YTJIOBBIC CKOPOCTHU 3BC3]] BLINIC, W CICAYIOIINC MHUHUMYMBbI HACTYIIAIOT
owIcTpEe.

CpaBauM MuHHMYMBI Tipu (azax 0 u 0.5, B KOTOpbIX y4acTBYIOT 3Be31sl A U B. IlepBriii U3 HUX
UMEeT IJIaTo, TO €CcTh 3Be3/la B MONHOCTBIO BCTymaeT Ha JUCK 3Be3lbl A 100 ke, Ha000poT,
MIOJIHOCTBIO 3aKPBIBAET €ro. A yepes3 MoJINepruoia Mbl BUUM JIMIIb YaCTUYHOE 3aTMEHHUE O€3 IIIaTo.
OT10 cBA3aHO ¢ TeM, 4yTo ¢a3za 0.5 COOTBETCTBYET aIlOLEHTPY, NMPOCTPAHCTBEHHOE PAaCCTOSIHUE
Mexay 3Be3amMu A u B u yrioBoe paccrosiHMe Mexay HUMH Oosnblie, yem npu ¢asze 0, B
nepuueHTpe. bomnpmas amuTenbHOCTh 3aTMeHHs B (ase 0.5 cBsi3aHa ¢ MEHBIIMMHU YTJIIOBBIMU
CKOpOCTSIMU 3BE3].

3aTmeBaemas yrioBas IUIOMIaab 3Be3nbl B mpu uvactHOM 3atmenuu B ¢aze 0.5 meHblne, 4em
3aTMeBaemMas Iuiomanb 3Be3abl A mpu ¢asze 0. Tem He MeHee, maaeHue Onecka mpu ¢asze 0.5
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CYIIECTBEHHO BhITIe, yeM nipu (aze 0. CrnemoBaTenbHO, 3Be3/1a B ropsiuee 383161 A. AHATOTUIHBIN
BBIBOJI MBI MOXEM CJIeJIaTh, CPAaBHUBAsI KPATKOBPEMEHHOE MOJIHOE (MM KOJIbIIeOOpa3HOe) 3aTMEHHE
3Be3bl C 3Be3noii B B haze 0.05 u oOparHOe yacTHOE 3aTMeHue 3Be3bl B 3Be3moit C B dpaze 0.83.
3Be3nga B ropsiuee 3Be3nbl C U, TakuM 00pa3oM, OKa3bIBaeTCS CaMOil ropsueil 3Be3/oil BO Bcei
CHCTEME.

3armenue 3Be3nbl C 3Be3noit A mpoucxoaut npu (aze 0.17, To ecTh manplie OT NEPUIICHTPA, YeM
obparHoe 3armenue (dasza 0.95), u TwIOMAAL TEPEKPHITHS 3BE3]l TaM MEHbIIE. TeM He MeHee,
nageHue Onecka mpu ¢asze 0.17 6ompire, yem mpu ¢ase 0.95. CiaenoBatenbHo, 3Be31a C ropsace
3Be3abl A. [1o Bo3pacTaHuIO TeMIiepaTyphl 3B€3/1bI HY’KHO PAacCTaBUTh CieaytomuM odopasom: A, C,
B.

UroObl CpaBHUTH pa3Mephl 3Be3/1, 00paTUM BHUMaHHE, 4To 3Be31a A, 3aTMeBas 3Be3ay C mpu dase
0.17, BBI3BIBACT CYIIECTBCHHO OOJIbIIICE MajicHUE OJIeCKa, YeM 3TO K€ JeNaeT 3Be3na B npu ¢ase
0.05, XOTst IOoCTIeHSIS IeIaeT ATo OyKe K epuiieHTpam opout. CienoBaTesbHO, 3Be3/1a A O0JbIe
3Be3/1bl B 10 pa3sMepaM. AHaJIOTHYHBIN BBIBOJ JICJIACTCSI HA OCHOBE 3aTMEHUI 3BE3/bl A 3Be31aMu
C (da3a 0.95) u B (da3za 0 umm 1). 3Be3na C Takxke Oosbie 38e3161 B.

lopsiuast m manenbkas 3Be3na B mpoxomut mepen auckamu 3Be3q A m C mpu dazax 0 u 0.05.
[lepBoe M3 3TUX MPOXOXKICHUH NPOHUCXOAUT B MEPUICHTPE, HO MPOAOIDKACTCS JOJBINE, YTO
yKa3bIBaeT Ha OOJIbIINE pa3Mepbl 3Be3lbl A 1o cpaBHeHHIO co 3Be3noil C. TOT e BBIBOJ MOXKHO
clienaTh Ha OCHOBE YaCTHBIX 3aTMEHMI MalleHbKOI ropsiueit 38e31pl B 3Be3namu A u C. IlepBoe u3
HUX IIPOUCXOOUT IMPAMO B allIOLOCHTPE, IMPU MAKCUMAJIbBHOM YIJIOBOM PAaCCTOAHUH MECKAY LCHTPAMHU
3Be3]l B MOMEHT MaKCHMAJIBHOTO 3aTMeHHsA. TeM He MeHee, Mbl HaOIoaeM TaKoe K€ IajeHUue
Onecka, kak npu 3arMeHnn 3Be310i C mpu daze 0.83, yTo yka3piBaeT Ha OOJNBIION YTIIOBOW pa3mep

3BC3/1bI A. I/ITaK, 3BE3/IbI PACIIOIararoTCAd B MMOPAAKE YBCIUMYCHHUA paJijnyCa CICAYIOIUM 06p330MI B,
C, A.

0.00 0.05
C B
B
A
0.17
B
C A
0.83 0.95

OxonuarensHBIN O0TBeT Ha 3amanne: B, C, A, A, C, B.
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B Tabnuiie npuBeeHbI MapaMeTpbl CUCTEMBI, UCTIOIB3YEMOM Il TOCTPOCHUS MOJIEIH:

[TepunienTpudeckoe 1.0

paccTosiHue (OTH. €]I. paccT.)

DKCHEHTPUCUTET OPOUT 0.5

Haxksnonenue miockoctu opouT 5°

XapaKTepUCTUKU 3BE3/: Paguyc (otTH. en. paccr.) Temnepatypa (OTH. €11. TEMIL.)
3Be3na A 0.50 1.0

3Be3na B 0.05 2.0

3Be3na C 0.35 1.2

6. Cucrema oneHuBaHus. 3aJJaHHE COCTOUT U3 JIByX HE3aBUCHUMBIX YaCTEH, B KOXKJA0M U3 KOTOPBIX
3Be3161 A, B u C HyXXHO pacnoyioKuUTh B ONPEIEIECHHON MOCIIEeI0BATEIbHOCTH. AHAJIOTUYHO
MPEeIbIAYIINM 3aJlaHusIM, B KaKJIOM U3 JIByX CIIy4aeB IMOACYUTBHIBAECTCS YMCIO MPAaBWIbHBIX Map,
KoTopoe MoxeT ObiTh oT 0 mo 3. Ilpomycku u MOBTOpHI OyKB 00pabaThIBAalOTCS aHAJIOTHYHO
MpenpIaymuM 3aianusaM. Yucno 0aruioB, BBICTABISEMBIX 3a KaXJ0€ M3 JABYX 4acTeill 3adaHus,
OTIpEICIISIETCS CICAYIOIMUM 00pa3oMm:

N basnel N banner
0 0 2 1
1 0 3 2

Hrorosas omeHKa ONpEneNnseTcss CyMMON OLIEHOK, ITOJIyYEHHBIX 3a KaXKJ10€ U3 4YacTed 3aJaHusl.
Ecnu xots Ob1 0iHA U3 yacTel ObLia perieHa BepHo (3a Hee CTOUT 2 0ajuia), K cyMMe JA00aBIseTcs
eme 1 6am1. Takum oOpa3om, MakcHMaNbHas OLIEHKA 3a BCE pelleHne paBHa 2+2+1 = 5 6amnos.

KOMHGHC&HHOHHLIfI Oain BBICTABJIACTCA, C€CJIHU oba orBera Ha 3aJaHus 3allMCaHbl B 06paTHOM

nopske (WM, TO K€ caMoe, OTBETHI 3a MEPBYIO M BTOPYIO YaCTh 3aJJaHUs IIEpPEeCTaBICHbl MECTaMM):
A,C,B,B,C A.
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TECTOBBIVI TYP £
10/11.7. Mbl BCTPETUMCHL... (0.c. YzonsHukos)

7. YcaoBue. Ilepen Bamu kapra roKHOW TOJMApHOM oOmactm Heba, HA KOTOPOM HaHECEHA
9KBAaTOpHAJIbHAs KOoopAuHaTHas ceTka Ha 3noxy 2000 rona. Ha kapTe oTMe4eHs!I ECTh ApUaANIINX
3Be3]1 I0’)KHOTO Heba, HEBUAMMBIC B HacTosIee Bpems: Ha Tepputopun Poccun: Kanomyc (oo Kus,
A), Axepnap (o Dpunana, B), Akpyke (o FOxnoro Kpecra, C), Mumo3sa (B FOxnoro Kpecra, D),
Xanap (B LlenraBpa, E) u Purens Kenraspyc (Tonuman, o LlenTtaspa, F). Pacionoxxure 3Tu 38€3/161
[0 BpeMeHHu Ompkaiiiero OyAylIero MosiBJICHHs HaJ FOPU30HTOM B IOKHBIX paiioHax Poccum
(mupota +45°), OT camMOoro paHHero 10 camoro mosjaHero. Ecim cpenu 3TuX 3Be3 e€CTh Takue,
KOTOpBIE BOOOIIE HE MOSIBATCA HA 3TOM IIMPOTE, MOCTABHTE UX B KOHIIE B MPOU3BOIBHOM MOPSIKE.
CoOCTBEHHBIM JBWKEHHEM 3Be31 M aTrMochepHOl pedpakimeld NpeHeOpedb, yrod HaKIOHA
9KBaTOpa 3eMJIU K SKIUNTUKE CUUTATH MOCTOSTHHBIM.

08y 06y 04y
- -‘.\ A
o
10y - 024
124 004
149 ¢ 50y

164 184 20y

7. Pemienne. Mpl He yYuTHIBa€M COOCTBEHHOE IBIDKCHHE 3BE3[], MO3TOMY HMX 3KBATOpPHAJIbHBIC
KOOPAWHATHI U3MEHSIOTCS TOJBKO 3a cueT 3(pdexra mpeneccun ocu BpameHust 3eMin. JTo sSBJICHHUE
CBOAMTCS K BPALICHUIO FO’KHOTO IOJIFOCA MHpa BOKPYT FOKHOTO ITOJIIOCA SKIUNTHKU (KOOPIUHATHI
64, —66.6°) ¢ nepuogom okosio 26000 net. M306pa3um 310 Ha KapTe (Cienyromas CTpaHuIa).

HOXHBIN MONIOC AKIUNTHKHA O0003HAYEH KPACHBIM KPYXKKOM. TpaekTopHs IBMKEHHUS HOKHOTO
MIOJIFOCa MHpa MOKa3aHa CHUHUM KPYIoM, MOKa3aHO €ro TEKyIlee IMOJIOKEHHsI M TP IOJI0XKEHUsS B
OyxayiieM, pa3znenennuble nHTepBasamMu B 2000 ner. OTMETHM, YTO KapTa MPUBEJCHA B MPOEKLUH C
YBEJIMYEHUEM PaJUaIbHOI0 MaciuTada mo KpasM, HO3TOMY IyTh IOJIIOCA MUpa HE SIBJIAETCS Ha HEH
B TOYHOCTH KPYTOM, HO 3TO HE BIUSET Ha pelieHue 3aaa4i. Heo0XoauMo OTMETUTh, YTO CMEICHHUE
TOJTFOCa MUpPa Ha F0KHOM HeOe OyIeT MPOUCXOAUTH TI0 YaCOBOM CTpEJIKe.
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XKupHoii 3eneHOl TMHUEH MOKa3aHa TeKyllas HeOecHas mapajieNb co CKIoHeHHeM —45°, To ecTh
rpaHuIla BUAUMOCTH HeOa Ha mupore +45° B Hacrosiiee BpeMsa. B Oyaymem sta nuHHS OyaeT
cMelaTbcsd TakK, YTO €€ LEHTp OyJeT ocTaBaThCs B IOJIOCE MHpA, TO €CTh Ha CHHEM KpyTe.
[Moctpoum mnpuONM3HUTENbHBIE TPaHMULBI BUAMMOCTH JJs WIHMPOTHI +45° B Oynymiem, Takxke
otneneHHble uuTepBanamu B 2000 ser.

[To 3e7eHBIM JTUHUSAM MBI BHIUM, KaK OYJET U3MEHSATHCS YCJIOBUS BHIUMOCTH 3BE3]l B OyAyIIeM.
[lepBbIM Yepe3 3Ty Tpanuily nepeiiner 3Be3na AxepHap (B). Uepes HekoTopoe Bpems depe3 Hee
MOCTIeIOBATEIBHO MPOMIYT PaCIIONOKEHHBIE HEMAJICKO IpyT OT JApyra 3Be3nsl Purens KenraBpyc
(F), Xanap (E), Mumoza (D) u Axpykc (C). A Bot Kanomyc (A), pacnonoKeHHBI HEIAIeKO OT
FO’)KHOTO TIOJTIOCA DKJIUNTHKYU, BHYTPH CHHETO KPyra, HUKOT/IA HE OKaXXETCS BUAMNMBIM Ha IIHPOTE
+45°. Bonee TOro, MMEHHO celvac ero CkJIoOHeHHe (—52°) OJIM3KO K MaKCHMaJIbHOMY, IaJibIle
Kanomnyc Oynet eme 61mxe K 10)KHOMY TOJTIOCY MUpA.

[IpaBunbHbIlt oTBeT Ha 3aaanue: B, F, E, D, C, A.

B Ttabmuiie mpuBeneHBI peanbHBIE TOABI ONMKAMIIEro MepeceueHus 3Be3aMU Mapajuielid Cco
ckioHeHneM —45° kak 0e3 ydera, Tak M C y4eTOM WX COOCTBEHHOTro ABMXKEHHS. OTMETHUM, YTO
COOCTBEHHOE JIBUKEHHE CUJIBLHO BIHUSET Ha CUTYAIMIO TOJbKO y Onvxkaitmeld k COIHITY 3Be3bl O
[lenTaBpa, U3-3a HETO OHA MOSBUTCS Ha HeOe MUPOTH +45° mo3xke 3Be3/bl 3 LlenTaBpa.

3Be3na T'on mosiBneHusa Hax TOPHU30HTOM Ha IIHPOTE +45°
be3 yuera coOCTB. ABHKEHHS C yuyeToMm coOCTB.IBHKCHHS
Axepnap (B) 4770 4782
Purens Kenraspyc (F) 9403 ~10700*

Xanap (E) 10045 10060
Mumosa (D) 11615 11640

Axpyxkc (C) 12307 12329
Kanomyc (A) - -

* ynpou;elmbzﬁ pacden 6 npednozzoafceﬂuu NOCMOSAHCIMEA COOCMBEHHO20 OBUNCEHUA.
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7. Anroputm oueHuBanus. Crucrema mojcueTa OIeHKH 0a3upyeTcs Ha BHIYUCICHUH MPABHIBHBIX
map B OTBETEC yYaCTHUKA, aHAJIIOTUYHO 3aJaHUI0 |, C MCKIFOUCHUEM B IMPOICTYypPE BHICTABICTHHS
KOMITEHCAIIMOHHBIX 0amioB. OHU BBICTABISIOTCA HE 3a OOpaTHYIO 3amuch OyKB, a 3a BapHaHT
pelICHHs, MPU KOTOPOM TMIPEIECCHs MPOWCXOJUT B OOpPATHOM HAIPABJICHUH, MPOTHUB YaCOBOM
CTpenKu (YTO aHAJIOTMYHO B3IJISAy B Mpomuioe BMecTo Oyaymiero). Kak Mbl MOkeM BUACTH,
nepecedeHue HeOecHOM mapasutenn —45° cpa3y 4eTblpbMs 3Be3namu (Axpykcom, C, Mumo3soii, D,
Xanmapom, E, u a IlentaBpa, F) nmpoucxomsr B 6au3koe BpeMsi, ¥ PacHoOJIOKUTh UX MPABHIBHO B
pamMKax HCToib3yeMoil rpaduyecKoi MoJenu JOCTaTOYHO TPy AHO. OJHAKO MBI MOKEM BHUJIETh, UTO
nepecedeHue 3Toi nmapamienu Axepnapom (B) Oynet otaeneno O0NbIIMM HUHTEPBAJIOM BPEMEHH, a
Kanonyc (A) Ha mmpote +45° He B30HIET. 2 KOMIIEHCAIIMOHHBIX Oaiia BHICTABISIOTCA 3a OO0
OTBET 0€3 MOBTOPOB, B KOTOPOM TMPEANOCIeIHEM MecTe OyAeT 3Be3aa B, a Ha mocneanem — A, eciu
00U anropuTM I 3TOTO OTBeTa naeT MeHee 2 OamnoB. Ouepennocts OykB C, D, E u F nHa
MEPBBIX YETHIPEX MECTaX B TOM CIy4yae POJIM HE UTPaeT.
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