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|X/X/X|1 CE30OH 3A CESOHOM

O.C. Yzo0nbHuUKo8

YcaoBue. PaccraBete poro A, B, C, D B XpoHOJOTMH CHEMKH OT Hadaja J0 KOHIA Toja
(u3BectHBIC aBTOPHI PoTo — K. I'peiicon, T. Tezenn)

Pemenne. B ycnoBum 3ajauM He CKa3aHO, Ha KaKMX IIMPOTax M B KAaKOE BPEMs CYTOK CHEJIaHbI
¢dororpaduu. Ho Ha HUX BHIIHBI 30[JHaKaIbHBIC CO3BE3AMS (B OTAEIBHBIX CIIyYasx — C IJIAHETaMH),
Ha ¢oro B, C u D — don 3apu. Ha poto A 3apro MOXHO cIyTaTh ¢ 3aCBETKOH OT HACEJIEHHOI'O
IIyHKTa, OJJHAKO TaM IMPUCYTCTBYET ApyTras BaKHas JAETajlb — 30[HaKanbHbIN cBeT. OH nepecekaeTcs



¢ MieunsiM myTeM B co3Be3auu CTpenblia, pacnojioKEHHOM Yy TOPHU30HTA. Beliie BUAHBI
co3Be3nusi, pacnoiokeHHbie BoctouHee Ctpenbua — Open, Ilur, Kozepor, Bogoneit (¢ sipkoit
TUTaHeTOH). Y TOpPU30HTAa 30[MAKAIBHBIA CBET CTAaHOBUTCS sApde, cienoBarenbHo, CoiHie
HaXOJUTCS HeJaneko oT co3e3anst CTpenblia K 3anagy BIOJIb SKIMNTUKU. KapTuHa Habmoqanace B
OKTsIOpe-Hos0pe.

Ha ¢oto B Bunns! coze3nusi Opuona, Tenbita, Bosauuero, Ilepcest u OpHa. @oH 3apu (04€BHIHO,
BeUyepHel) momagaer Ha co3pe3fue Poli0, Takke BUAHBI JIBE IUIAHETHl (JOCTATOYHO SIPKHE,
BeposiTHee Bcero — Benepa u FOnutep). @oto caenano BeuepoM B KOHIIE 3UMBI.

Ha ¢oto C taxxe Buanbl co3e3aus Tenbna, Opuona u Bo3audero, a Takxke ABE IIAHETHI, CKOpEe
Bcero — BHOBb Benepa u Onutep. Ilonoxxenne CosHLa COOTBETCTBYET cO3Be3UsIM bim3HenoB win
Paka, nemno npoucxoaunao yTpoMm B KOHILIE JIETA.

Hakonern, Ha ¢oto D mpucyrcTBytoT cepebpuctbie o0iaka, BUAMMBIE B BBICOKHMX IIMPOTaX Ha
HOYHOI1 3ape jeToM. Ml Takke BUAUM 3Be3ay Kamenna, U3 yero Moxem cenaTh BBIBOJ, YTO JIETO
HAcCTYNUJIO B ceBepHOM nounyuiapuu. Kanesmia pacnonaraercs ieBee MakCUMyMa SIpKOCTH 3apEBOTO
CErMEHTa, U3 Yero MOXKHO CENaTh BBIBOJI, YTO JIEJIO MPOMCXOUIIO B CAMOM Hayalle JieTa Uil JaKe
B KOHIIE Masl.

Wrak, ¢potorpaduu HykHO paccTaBUTh B ciaeayroieM nopsake: B, D, C, A.

AaroputMm ouneHuBanus. OO1Ias OIIEHKA CKIIAJAbIBAETCS U3 KOJIMYECTBA MPABUIILHBIX MAap B OTBETE
YYaCTHHUKOB. Bcero BO3MOXKHBIX map U3 ueThlpex ¢ororpaduil mecTb, B Kaxa0i U3 HUX OyKBBI B
OTBETE JIOJKHBI UATH B MpaBUiIbHOM nopsake. Hanmpumep, muist napsl C-A npaBUIBHBIM CUMTAETCS
0TBeT, B KoTopoM 3Hak C crout panblue 3Haka A (poto C cHATO B Oosiee paHHUI CE30H roja, 4eM
¢doro A). Kaxnas nmpaBuibHast mapa oueHuBaercs B 1 6amr, kpome nmap D-C u B-A, xoropsie
OLIEHUBAIOTC 110 2 Oauia.

[Ipu nosiBIIEHUH B peIIEHUH IBYX WM OoJiee MPOTUBOIIOIOXKHBIX Map (Hampumep, oteeT A, B, A, B
uma A, B, A, C ¢ mapamu A-B u B-A) Bce 3T napsl, B TOM YKCIIC TIPABHIbHBIC, HE OIICHUBAIOTCS.
[Tpu nybmupoBaHuK OJHON Mapsl 6€3 MPOTHBOIOIOXKHOK (Hampumep, oteeT B, B, D, D) sTa mapa
OLICHUBAETCA TOJIBKO OJUH Pa3.

|X/X/X|.2 TEJTA HA OPBUTAX

O.C. YeornbHUKO8

YcaoBue. Bam npemiokeHa cxema (B MacmTade) MOJTOKEHUS YETHIpEX Tell, 00palaromuxcs o
opOuTaM BOKpYT OOIIEH eHTpaabHOM O00mbInoi Macchl. OpouTsl e A u B — okpyknocTh, Ten C u
D — smnunc, nokasaHHbli Ha pucyHke. PaccraBpre Tena A, B, C u D B nopsiike yBenndeHHs
MTHOBEHHOM JIMHEHHOW CKOPOCTH.



Pemenne. [Ipumem oTpe3ok, 00O3HAYCHHBIM Ha PHUCYHKE NepeuepkHyTod iuHuel, 3a R. Tornma
opbuta Tena A — Kpyr ¢ paguycoMm R, opouta Tena B — kpyr ¢ paguycom 4R. OG03HaUMB Maccy
LIEHTPAJILHOIO TeJla 4yepe3 M, nmoaydaeM BEJIMYUHBI CKOPOCTEN:
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Tema C u D aBwKyTCS MO SIUTMOTHYECKON OpOUTE C TMEPUIIEHTPUYCCKUM PACCTOSHHEM R H
aTnoLEHTPHUYECKUM paccTosiHEM 3R. DKCIEHTPUCUTET 3TON OpOUTHI paBEeH
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Cxopoctu Ten C u D paBHBI IEPUIIEHTPUYECKON M alIONEHTPUIECKON CKOPOCTH ISl 3TOW OpOUTHI:
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Xots Teno D pacrmomaraercss Onvke K ICHTPAJIBHOH Macce, 4eM Teno B, ero ckopocTh camas
MalleHbKasi U3 Bcex deTbipex. CkopocTs Tena C, HanmpoTUB, camasi BbICOKas. B urtore, Tena Hy»HO
pasmecTuTh B cienytomeM nopsake: D, B, A, C.

AaroputMm oneHuBanus. OO1Ias OIIEHKA CKIIAAbIBAETCS U3 KOJIMYECTBA MPABUIILHBIX MAap B OTBETE
Y4aCTHUKOB. Bcero BO3MOXKHBIX Iap W3 YETHIPEX TEJ LIECTb, B KAKIOW M3 HUX Tejda B OTBETE
JOJKHBI UATH B IIpaBUIIbHOM nopsike. Hanpumep, 11 mapel A-B npaBuiibHbIM CUMTAETCS OTBET, B
KOTOpPOM 3HaK B crout pasblie 3Haka A (ckopocTh Tena B Mmensiie ckopoctu tena A). Kaxnas
IpaBWIbHAs Mapa oneHuBaeTcs B 1 6ami, kpome napsl D-B, kotopast onieHuBaetcst B 3 6asia.

[Ipu nosiBIeHUM B pelIeHUN BYX WIK OoJee MPOTUBOIIOIOKHBIX Map (Hampumep, oTeeT A, B, A, B
i A, B, A, C c napamu A-B u B-A) Bce 3Tu napsl, B TOM 4Kci€ IPABUIbHBIE, HE OLIEHUBAIOTCS.
[Tpu nyOnupoBaHuu oHOU mapbl 0e3 MPOTUBOMONOXKHOM (Hampumep, otBeT D, D, B, B) ata napa
OLICHUBAETCA TOJIBKO OJUH Pa3.



|X/X/X|3 3ATMEHHAA CUCTEMA

O.C. Yzo0nbHuUKko8

YcaoBue. Jlanekas 3aTMEHHas ABOWHAs CHCTEMa COCTOUT W3 3Be37 C OAMHAKOBOW 3((PEeKTHUBHOM
TeMHepaTypOI\/JI A XUMHYECKUM cocTaBoOM. OTMETELTE B Ta6J'II/IHe rajJo4KamMu, Ipru KakKnux COYCTAHUAX
AKCIEHTPUCHUTETa OPOMT 3BE3]l M MX HAKJIOHA K JIydy 3pCHHS TJyOWHBI IIABHOTO W BTOPHUYHOTO
MWHUMYMOB 00s13aTeIBHO OKaXXyTCs1 OAWHAKOBBIMH. IToremBennem AUCKOB 3BE3 K Kparo
npeHeopeyb.

1 OxcreHTpucuteT e = (), HakJIoH opouT i = ()
2 DxcreHTpucuTeT e = (0, HakJIOH opOuT i # 0
3 DKCHEeHTpUCHUTET e # (), HakJIoH opouT i = 0
4 OkcueHTpucHreT e # 0, HakJIoH opouTt i # 0

Pemenne. PaccMOTpuM 3aTMEHHYIO CHUCTEMY BO BceX 4YeThlpex ciydasx. s ynoOctBa Oyaem
CUMTATh OJIHY U3 3Be3]1 (OO0JIBIIYIO O pa3MepaM) HETOABUKHOM.

AnoLeHTp e#0, i#0

PaBencTBO TemiepaTyp 3B€3[1 O3HA4aeT PaBEHCTBO MX IMOBEPXHOCTHBIX ApKOCTeW. B aTOM cirydae
riyOMHa MUHMMYyMa OIPEeIIeTCs TOIBKO IUIONA/IbI0 3aTMUBIIEHCS YacTH TOH WJIM MHOM 3BE3.IBI.
VYyrem Takxke, 4TO pacCTOSHHUE MEXIY 3BE€3aMU CYLECTBEHHO MEHbILIE UX PACCTOSHUS A0 3eMIIH,
U BUJMMBIE pa3Mephl 3Be37] OyAyT HEM3MEHHBIMU BO BpeMEHHU. B ciiyuae HyJeBOro HakjoHa OpOUT
3Be3]] (BapuaHThl | u 3) MeHbImas 3Be3a OyJeT 3aTMEBATHCS TOJHOCTHIO, & BO BPEMs JIPYroro
MUHMMyMa OHa OyjeT 3aTMeBaTh TaKOM e IO IUIOAAM Yy4acToK Oojblueil 3Be3abl. ['myOuHa
MUHUMYMOB OyJIeT OJJUHAKOBOW, BHE 3aBUCUMOCTH OT 3KCLIECHTPUCUTETA OPOUTHI.

Ecnu opbuta Hak/lOHEHA K Jy4y 3peHUs, HO MPU 3TOM Kpyrosas (BapHaHT 2), TO 3aTMEHUS MOTYT
OBITh KaK MOJHBIMM, TaK M YAaCTHBIMH, HO IUIOIIAAb 3aTMUBLIETOCS y4yacTKa B 000MX MUHMMYyMax
Oyner oauHakoBol. IIpu paBeHCTBe TeMmmepaTryp 3TO O3HA4YaeT paBHYIO INIyOMHY MuHUMyMma. U
TOJIBKO B CIIydae IIMNTUYECKUX OpOUT, HAKIOHEHHBIX K JIydy 3peHus (BapuaHt 4), miomaau
3aTMUBILIUXCS YAaCTEH TMCKOB MOTYT pa3inyarhkes. MTak, nmpaBuibHbIE OTBETHI:
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AaroputM oueHnBaHus. Kaxaplii U3 4eThIpEX OTBETOB OLIEHUBAETCS B COOTBETCTBUHM C TAOJIULIEH:
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IX. 4 OBBbEKTbI JAJIEKOINO KOCMOCA

O.C. YeornbHUKO8

Ycaoue. Pacnionoxure aun-ckaii o0bektsl 1, 2, 3, 4 Ha (oTorpadusx B mopsiake yBEIUYCHUS
paccTostHus OT 3eMJIH.

Pemienne. Mbl MOkeM cpa3dy OOpaTUTb BHUMaHME, YTO JBa W3 4YeThlpeXx 00beKkToB (3 u 4)
npuHaanexar Hamel [amaxtuke, a asa apyrux (1 m 2) — nanexue ramaktukd. O4eBUIHO, YTO



00BEKTHI 3 U 4 NOJKHBI OBITh YKa3aHbl IEPBBIMU. YTOOBI pacCTaBUTh UX 10 MOPSAKY, 3aMETUM, UTO
00BEKT 3 — IUIaHeTapHasi TYMAaHHOCTh — KOHEYHAsl CTAAMs )KU3HU OJHOM 3BE3/Ibl COJIHEYHOTO THIIA.
Ona He MOXeT OBITh XOPOIIO BHIHA C OOJBIINX PACCTOSIHUN, COMOCTABUMBIX C PACCTOSHUEM O
ueHrpa ["anaktuku. HanpoTus, 00bEeKT 4 — m1apoBO€ CKOIUICHHE, MPeACTaBIIsIoNee 0aHK WK Tajo
lNamakTukn. Bce mapoBble CKOIUIEHMs Hamed ['amakTWKKM yJaleHsl OT Hac Ha HECKOJIBKO
kunonapcek. Mtak, mepBbIMU JOKHBI OBITh YKa3aHbl 00beKTHl 3 (TymanHocTh M57, 700 nk) u 4
(mmapoBoe ckoruienue M13, 7.5 krik).

W3 nByx ranaktuk (1 u 2) oqHa — cnupanbHas rajJakTuka AHApomenabl, camast Onuskas Kk Miuednomy
[lytn cnupaneHas ranaktuka (paccrossaue 700 xnk, ramaktuka 2). [amaktuka 1 — smmntuyeckas
rajlakTuKa C aKTHBHBIM SApOM (Ha PHUCYHKE BUJIEH JKET). B JokanbHOH rpymme rajaakTHK, K
KOTOpOHM mpuHajuiexar Hama [amaktuka u TymaHHOCTb AHApPOMEnbI, TaJaKTUK C aKTUBHBIMU
saapamu HeT. IlosTomy ramaktuka 1 Jo/KHA HAXOAMTHCS TOpPA3l0 Jaiblle, YeM TajlakTHKa
Anpnpomensl. I'anaktuka 1 — ogHa M3 caMbIX OOJNBIIMX H3BECTHBIX SJUIMNTHYECKUX TAJIAKTUK C
TUTaHTCKOM CBEpXMAacCHUBHOW 4YepHbIM nblpoil B meHtpe (M87, paccrosnue 16 Mnk). Urak,
00BEKTHI HY>)KHO PACIOJIOKUTD CIAeAYIONM oopazoMm: 3,4, 2, 1.

AJaroput™M ouneHnBanus. OO0I1as OIIEHKA CKJIQABIBACTCS U3 KOJMUYECTBA MPABUWIbHBIX IIap B OTBETE
YYaCTHHKOB. Bcero BO3MOXHBIX IMap U3 YEeThIpeX OOBEKTOB IIECTh, B KAXKIOW M3 HUX OOBEKTH B
OTBETE JIOJDKHBI UJTH B MPaBUIbHOM mopsiake. Hampumep, 11t napel 1-2 npaBUIBHBIM CUHUTAETCs
OTBET, B KOTOpoM Itudpa 2 crout panbiie mudppsl 1 (oOovekt 2 Ommke oOwvexta 1). Kaxmas
MpaBWIbHAA Mapa oleHuBaeTcs B 1 6ami, kpome nap 2-1 u 3-4, KOTOpbIe OIIEHUBAIOTCS 1O 2 Gaa.
[Ipu nosiBIeHUU B pEIIEHUHU ABYX WIM TPEX NMPOTHUBOIOJIOKHBIX Map (Hampumep, oTBeT 1, 2, 1, 2
w1, 2, 1, 3 ¢ mapamu 1-2 u 2-1) Bce 3Tu napsl, B TOM 4HCIIe IPaBUIbHBIE, HE OlleHUBatoTCs. [1pu
nyOiaupoBaHUM OJHOM mapbl 0e3 MPOTHBOIOJIOXKHOW (Hampumep, otBeT 3, 3, 4, 4) a3Ta mapa
OLIEHUBAETCS TOJIBKO OJIUH pa3s.
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X/XI 4 OB BEKTbI OAJTIEKOIO KOCMOCA

O.C. YzornbHUKO8

Yeaosue. [ KaxI0ro U3 YETHIPEX TUI-CKail 00BEKTOB Ha GoTorpadusx onpeaeauTe, MOryT JIU B
HUX B OyayIIeM BCIIBIXHYTh CBEPXHOBBIEC 3BE3/IbI, TIOCTABUB OYKBHI A (HEe MoryT), B (MoryT, TONBKO
I tuna), C (MoryT, Tosbko II Tuma), D (MoryTt, 000uX THIOB).

To sce homo, umo u 6 3a0aue 1X.4.

Pemenue. Kak u3BectHo, CBepXHOBBIMH 3Be3AamMu | Tuma MOTryT CTarh JOCTAaTOYHO CTaphie
3Be3/lbl, B YACTHOCTHU, O€Jble KapjUKHU, €CIM OHU BXOJAT B COCTaB TECHBIX IBOMHBIX CHCTEM C
MepeTeKaHneM Macchl. ECIU 1o MpOoIIecTBUN KaKOTO-TO BPEMEHH OeIblid KapiuK, HapaluBas CBOIO
Maccy, HpeBbICUT mpenen Yanapacekapa, TO BO3MOXKEH €ro KoOJUIalic B HEUTPOHHYIO 3BE3Ny,
COITPOBOKIAIOIIMICS BCHBIIIKONH. JTO MOXET MPOU30MTH BIAIM OT 00JAaCTH 3BE31000pa30BaHMI.
Hanpotus, CeepxHoBbie I Tuna — 370 M0OJIOABIE U OUEHb MACCUBHBIE 3BE3/Ibl, KOTOPHIE MOSBISIOTCS
B 00JacTsIX WHTCHCHBHOTO 3BE3J000pa30BaHUS M JIOCTATOYHO OBICTPO MPOXOIAT CBOWM
ABOJTIOIIMOHHBIN TTyTh. VI3 Bcex 00bEKTOB Ha (OTO Takue 00JIACTH 3BE371000pa30BaHUS €CTh TOJIBKO
B chupaibHO ramaktuke AHApomensl (¢poro 2). CBepxHOBbIE 3Be3abl | THMa, OMUMO STOU
TQJIAKTUKH, BIIOJIHE MOTYT BCIIBIXHYTHh B JJUIMNTHYECKOW Tanmaktuke M87 (dboto 1) m mapoBom
ckormiernu M 13 B nameit ["anaktuke (¢poro 4). Ha poto 3 n3obpaxkena mianerapHasi TyMaHHOCTb
MS57 — KOHEUHBI TyTh 3BOJIIOIMH 3BE31bl MEHBIIECH Macchl. B ee meHTpe HaxoauTcs Oemblit
KapJiuK, pSJOM C HUM HET HUKAaKUX SIPKUX MAcCCUBHBIX 3Be3/. Bembiiku CBEpXHOBOM 3BE3/bI Tam
MPOU30UTH HE MOXKET. ITak, MpaBUIIbHBINA OTBET:



1 2 4
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AJroputM omneHuBaHus. Yucio 06aiioB, COOTBETCTBYIOIIEE KAKIOMY BO3MOXHOMY OTBETY IIO
YEeThIpEM 00BEKTaM, IPUBEACHO B TaOIHIIE:

doto Hert otBeTa A B C D
1 0 0 2 0 1
2 0 0 0 0 2
3 0 2 0 0 0
4 0 0 2 0 0




