1

CurHan ¢ nocnaHvem O Hawen UMBUAM3auum OTNpasuav B CTOPOHY LWwa-
poBoro ckonnenuss M13. Koroa MOXHO 0XupaTb OTBET?

2

OpgHa aBoMiHas 3Be3na COCTOUT M3 AByx 3BE3a 2™, a gpyras — w3 0f-
HOM 3Be3abl 1™ n opgHoW 3Be3abl 3™. Kakas u3 atux nap sap4ye?

3

3Be3na o LleHtaBpa A noxoxa Ha ConHue, Haxogutcs B 4,3 CBETOBOro
roga OT Hac u umeet 3BE3aHyl0 BenmuuHy 0M. Kakosa Obina 6bl 3BE3.-
Has Be/UYMHA ITOW 3BE34bl, HAXOAUCh OHA B LEHTPE Halew rniaHeTHOW
cuctembl Bmecto ConHua?

4

OKkBaTopuanbHble KOOpPAMHATLI HEKOTOPOW To4kun Heba pasHbl o = 0, & = 0.
Y10 3TO 3a TO4Ka?

5

KoopauHatel 38€3a pasHbl o, = 2 4, §, = 0; o, = 8 4, §, = 0. KakoBo
Yr/IOBOE PacCTosHWe Mexay HUMU Ha Hebe?

6

Mpu kakon daze JlyHbl NPOUCXOAAT CONHEYHbIE 3aTMEHUA? NyHHble 3arT-
MeHuA?

7

Bonbwaa nonyoce opbutel Mapca paeBHa 1,52 a.e., 3KCUEHTPUCUTET
0,09. Hanpoute MuHUManbLHOE paccTosiHue mexay Mapcom u 3emnén B
«BEINKOM NPOTUBOCTOSHUU», Opbuty 3emnu cyuTaTb KPyroBOWA.

8

HekoTopass nnaHeTa ABUXETCs Mo opbuTe CO CKOPOCTbIO, MPUMEPHO
BTPOE MeHbllei ckopocTn 3emnu. Yto 810 3a nnaHera?

9

Niogn 6yaywero pewwnn pasgenuts 3emnio Ha 1000 oauHakoBbIX Ten
C TOW Xe cpeaHein nnoTHOCThbID. Kakum Byaer MuHumansHoe Bpems 06-
néra Takoro tena no opdtute?



10

Ecnu Bcio armocdepy 3emnu cpenatb OAHOPOAHOW C COXpaHeHWem
Macchbl U NPU3EeMHbIX PUINYECKUX YCNOBUIA, OHa OyaeT MMETb TONLLUHY
8 kM. Hanaute OTHOWEHWME Macchl atMocdepsl K macce 3emnu.

11

MnotHoCTL kakon nnaHetbl CONHEeYHOWM CUCTEMbI MEHbLUE TMNOTHOCTHU
BOALI?

12
Y Kakow nnaHeTbl camMoe cunbHoe cxatue Gopmbl Yy NONOCOB?
13

Kakoe teno ConHevHol cuctembl obnanaet camMow CUIbHOW BynkaHwu4e-
CKOW akTuBHOCTbIO? WM3-3a yero?

14

foe cuna TskectTy BOAbLIE — B AYHHOM MOPEe WK Ha MaTepuke?






ITOABMNJ)KHAS KAPTA 3BE3AHOI'O HEBA
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POAOIMKUTENBHOCTL HABUIaLUMOHHBIX CYMEPEK

MPOAOMKUTENEHOCTL ACTPOHOMUYECKUX CyMepek
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OBO3HAYEHUSA:
* — [BOiiHblE 3BEe3fbl

©® - nepemeHHble 3Be3fbl
Q - ranakTuku

> — ckonnenus

~
o < — TymaHHoCTM

BJIECK 3BE3[: (9
- 0 3Be34Has BenMUMHa UA ‘
- 1 3Be3aHas BennunHa

- 2 3B€3AHas BeNN4MHa ‘:\
- 3 3B€3/lHas BeNMuMHa

- 4 3Be3aHas BeNMYMHa

\ 3AMNAQ



1. Ompenenute KOOPAUHATHI 3BE3I:
a Jlvea
o Bo3nuuezo
a bruzneyos
a Jlupwv
a Manoeo Ilca
a Opna
o FOocnoii Poiowi
a bonvuwoeco llca
2. Tlo mpuOGAM3UTENLHBIM KOOPANHATAM OTIPEIeTUTEe, KaKUe ATO 3BE3IbI:
a = 54 [2mun, 6= -8°
a = 74 31mun, o =32°
a =44 35 mun, 6= 16°
a=144 15 mun, 6 = 20°
a= 54 52mun, 5 =7°
a =4y 32mun, 6 =16°
a =134y 27 mun, 6=-10°
a =5y 12 mun, 6= 46°

3. Ompenenure SKBaTOpPHAIBHBIE KOOPJAHHATHI M B KAKOM CO3BE3/IMH HAXOUTCS MOYKA 3UMHE20
COJIHYEeCMOSIHUSL.
4. Omnpenenurte SKBaTOpHAIbHBIC KOOPAUHATHI U YKOKHUTE B KAKOM CO3BE3UH HAXOIUTCS MOUYKA
8ECEHHEe20 PABHOOEHCMBLUAL.
5. Omnpenenure SKBaTOpHUAbHBIC KOOPJAWHATHI M B KAKOM CO3BE3JIUU HAXOAUTCS MOUKA OCEHHe20
PABHOOEHCMBUAL.
6. Omnpenenurte SKBaTOpUAIbHBIC KOOPAMHATHI U YKAKHUTE B KAKOM CO3BE3MH HAXOJIUTCS MOYKA
Jlemue2o COIHYEeCMOSHUSL.
7. DkBatopuanbHbie kKoopAauHaTel ConHia o = 15 4, § = —15°. Onpeaenurte KaJeHAAPHYIO 1aTy U
co3Be3ue, B KoTopoM HaxoauTcs: ComHIe.
8. DxkBaropuanbhble koopauHaThl ConHua o = 21 4, 8 = —15°. Onpenenure KajleHJapHYyIO JaTy U
co3Be3/IMe, B KOTopoM Haxoautcst CosHIie.
9. Kakas sipkas 3Be3na Haxoautces Bomm3u Conaia 12 oktsops?
10. Onpenenute 3KBaTOpUaIbHble KoopauHaThl ConHIa 5 GpeBpans
11. IIpsamoe Bocxoxaenne Connina oo =104 4mun. Kakas sipkast 3B€3/1a HAXOAUTCS B 3TOT JICHb
Henaneko ot ConHua?
12. TIpsamoe Bocxoxaenne Connia o = 74 S0mun. Kakas sipkas 3Be3/1a HAXOAUTCS B 3TOT JICHb
Henaneko ot ConHua?
13. Kakue u3 co3Be3uii, KOTOPBIC MEPECEKAET IKBATOP, HAXOSATCS HA/l TOPU30HTOM B HAIIIUX
mupoTax B 22 yaca 25 stHBaps?
14. Kakue u3 co3Be3uii, KOTOpbIE IepeceKaeT SIKIUNTUKA, HAXOAATCS HAJl TOPU30HTOM B HaIIIUX
mMpoTax B 22 yaca 25 uroHs?



OLLEHUBAHME PACCTOAHUN
' N PASMEPOB OBbEKTOB
| BO BCEJIEHHOW

] |
__ MaeHTMdULMpoBaT KOCMUYECkne 0BBbeKTbI N0 MX CHUMKaM

1 WNKU UANIOCTPaLMAM; CUCTEeMaTU3MPOBaTh KOCMUYecKkue
| 00beKTbl Mo MX YyOanéHHOCTU OT MOBEPXHOCTH 3emnu;
no vMx pasmepam.

NPUBOPH! ®otorpapum Kocmuyeckux obbekTos, nnaHwer
W MATEPMANBI: UNU NepcoHanbHbIM KOMMNLIOTEP C AocTynoMm B WHTepHer.

NOMONHWUTENbHBIE
CBELEHUS:

Hapa,ny C TPAOHIMOHHBIMH ACTPOHOMHYECKHMH DE'LE'KTEIMH B IIOJIe JeATelIBHO-
CTH AaCTPOHOMOE CErojlHfA HAXOAATCA H MCKYCCTBEHHO CO3JaHHBIE 00BEKTHl — CHYT-
HHKH, KOCMHYECKHe CTaHI MM, KOCMHYeCcKHe annapaTbl., ACTPOHOMHYECKHEe 00BLeK-
ThI (HeDecHBIE Tesa) H KOCMMYECKHe anmnaparsl, HaxXoAdAllHecHA 3a npejejJaMu
3eMHOH armochepsl B KOCMHYECKOM TNPOCTPAHCTBE, HA3BIBAIOT KOCMUYECKUMU

. obwexmamu.

XOL PABOTI:

J BaumarensHo paccmorpure (hororpadui KOCMHUYECKHX 00BEKTOB.
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‘B ACTPOHOMMIO' . *

OnpenennTe, KakKHe KocMHYecKkrue o0BeKThHl M300pakeHbl HA CHEUMKAX (VKAKHUTe THI
of’beKTA M, €CJIM 5TO BO3MOKHO, €ro HasBaHHe).

Q CucremaTnaupyiite o0beKTh B NOPAJKE YVBeJHYEHUS HMX PA3MepPOB OT MEHBIINX K
DOJTBINHM (3aNHIIHTE HA3BaHHA ODBEKTOB MJIH MX HOMEpa).

)  Pacnonoixure 00beKTH 00 HX YAAIEHHOCTH OT HOBEPXHOCTH BeMJH: OT caMbix 6.m3-
| KHX 0 caMBIX JaJ8KHMX (3anmiunTe HazBaHWA 0o0BEKTOB MJIH MX HOMepa).

0 3anuImpTe NoCJe OBATeILHOCTE O0BEKTOR, COPTUPYSA HX 10 VAAJEHHOCTH OT MOBEpX-
Hoer ConHia., YKa)KUTe BO3MOYKHBIE BADHAHTHI B HM3MEHEHHH NOPANKA O0BEKTOB
NpH TAKOH COPTHPOBKE.

BOIMPOCKI ANA 3AKPEMNEHUA MATEPUATIA

B Ilepeuncanre 06BexThl (He MeHee T), KOTOpHIE H3YUaeT ACTPOHOMHA.

B Kaxue us nepeuncieHHLIX OOBEKTOB Bhl MO/ 6B HABIIOAATE HEBOODYIKEHHBLIM
raazom?

KOMMEHTAPUW YYUTENS:
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NOCTPOEHME MPA®PUYECKMX
MOAENEN HEBECHOMN CDEPDI

LEND: Mocrpouts rpacdunyeckne mogenu HebecHon chepsbi
; AnA 3agaHHoro NyHkra HabnopeHus.

PUEOP| LUnpKynb, uBeTHble KapaHgallun, NuHenka, TpaHcnopTup.
W MATEPWAJB!:

NOMONHUTENbHBIE
CBEQEHUS:

Y npepHUX HapOAOB 3BE3AHOE HeDO ACCOIMHPOBAJOCH C KYNOJOM, HIH co che-
poii. [eiicTBuTebHO, IPH BaraAAe Ha Hebo cosgaérca smedaraedHue, 4rTo CoanHie,
3BE3abl, JIyHa M Apyrue HebDecHEIe Te/la PACIIOJIOAKEHLI HA BHYTPEeHHell NOBepXHOCTH
rHraHTcKoil HebDecHo#l cdepsl, Bpalawmomeiica B HANDaBIeHHWH ¢ BOCTOKA Ha 3amnaj.
IToaTomy aas ONMHCAHHMA TOJOMKeHHIH HebDecHBIX Tea HAa Hebe M ObIJIO BBEJEHO IIO-
HATHE HebecHOl cgepbl.

Heb6ecnot cpepoi HazbiBaeTcs BoobDpaskaemas cepa NPOH3BONIBHOrO paguyca
C IEeHTPOM B TOYKe Habnogerus (rouka (), HA KOTOPYI [POEHUDPYIOTCH ACTPOHO-
Muueckue 06eeKTHl. I'paduueckaa moaens HebecHO cdeprl AnA HabMWAaATesd, HA-
xoadameroca B CeBepHoM nmoayimmapuaM 3eMJH, NpejcTaBleHa Ha pHcyHKe 1.

Mg1 onpegenuau HebecHyio chepy Kar chepy npouseonwviozo paduyca. I'na-
A5 Ha HeDO, MBI He MOMeM ONpelejHTh, KaKas M3 3Bé3J] HAXOAMTCA Aajblle, Ka-
kaga — Oamse. Ham kaskercsa, uTo BCe OHM OAHHAKOBO VIAJeHBI W PACIIOIOMKEHBI
Ha HeDecHOM KymoJje, oKpy:kawmgem HaOmwopatensa. [ToaromMy MEI B He MoOzkeM TOY-
HO YHKAasarthk paauyc HebecHoil ctepsl B ompefendeM €ro Kak NPOM3BOJBHEIM, 9TO
JONYCTHMO, TAK KaK HeDecHasa cyepa — 3To goolparxcaemasn, UWIH YCA06HO 8blOpan-
HaA, chepa, B HEHTPEe KOTOpOH HaXOoAMTCHA ToukKa HabmwomeHua. K Ttomy ke masa
pelleHUs MHOIMMX 3afad NPAKTUYecKOH ACTPOHOMMH Ba’KHO 3HATE He pealbHLIe
pacCTOAHUA J0 HeOecHLIX ODBEKTOB, A MX B3aMMHOe DacloJjiodeHHe Ha Hebe, aias
onpefeseHNA KOTOPOTO H3MepAT VIJbl Meday HanpabBJIeHHMAMH OT TOYKH HadJio-
AeHHA HA 9TH 00BeKThI. DTH Ha3MepeHHMHA YA00HO NPOM3BOAMTL MMEHHO Ha BooOpa-
sKaemoil HeDecHOIl cdepe, MCHONBL3YA CHElHAJNbLHBIE CHCTeMbl KOOPAHHAT.

HeGecuas cdepa Bpamaercs BOKPYr BooOpakaemoil nuHuu PP’, HaswBaeMoil
oceio mupa. Oce Mupa napaaneinsHa ocu BpameHnsa 3emuan. CoorBercrBeHHo, P —
ceBepHBIi mosoc Mupa, P° — iomHEBIH nogmoc mupa (eM. puc. 1).

Jlna onpejeneHHs OCHOBHBIX 3jieMeHTOB HeOecHOii cepsl B ACTPOHOMHHM HC-
MONBE3YIOT MoHATHEe Gonbinoro M Majaoro kpyros. Boaswum kKpyzom HAILIBAIOT
OKPY¥KHOCTh, KOTODAaA MOJy4YaeTcA NpH nepecedeHUH HebecHOH cdephl NI0CKOCTBIO,
NMpoXoJAIIel yepes eé nNeHTp. Ecin nJIoCKOCTE HE NMPOXOANUT 4Yepes LHeHTp, TO Ioay-
YaeTcsa MAaabIi KpPyT.

Bonrmoit kpyr HebecHoH cdepsl, JIOCKOCTh KOTOPOro NepHeHAHKYJISPHA OCH
MHpa, HaselBaeTcd Hebecubim sxeamopom (cm. puc. 1). Hebecnvim mepudua-
HOoM HazhiBaeTca D0abLIIOE Kpyr HebecHoM cdepbli, NpoXoAAlHH depes 3eHuT Z,
Haaup Z°' u noniocel Mmupa P u P’ (cMm. pue. 1).




-

. b |
[
POM
F Y i
. A "
L

o g
"=

b o i

nguﬂfi'

=
-

Tou4ka

Pue. 1

CeBepHbIN
nonioc mupa  3eHUTZ CyTouyHas

BOCTOKA

Haowp 7' HwHbiR |
ok nonec Mupa Puc. 2 Z'
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Ilpamas nuHHA, KOTOpasd COBIAAAET B JAaHHOI TOUYKe ¢ HANpasJeHHEM JelcTBHS
CHJIBl THAMECTH, HA3BIBAETCHA oméecHoU nunuel. HanpasieHue OTBeCHOII JHHHMH
MOMHO ONpPeleNiTh ¢ NOMOINEID MpOCTEHIIero oTeeca — TPY3MKA Ha TOHKOW HHUTH,
OTBecHas JHHHA Nepecexaer HebOecHYIO cdepy B ABYX TOUYKAX: BepxHAA (HAN roJIOBOI
Habuogarensa) Z HA3LIBAETCA 3eHUMOM, HUxHAA Z' — nadupom (cm. puc. 1).

Boasmoit kpyr HebecHoit cdeprbl, NIOCKOCTH KOTOPOro MepHeHIHKYJIApPHA OT-
BECHOH JIHHHUM, HASLIBACTCH Mamemamuieckum zopusonmom. MaremaTndecKui
FOpM30HT Nepecexaercs ¢ HebecHBIM MepHAMAHOM B Toukax cepepa N (HaxomurTes
fnHKe K ceBEpHOMY MOJIOCY MHpa) 1 1ora S, a ¢ HebecHBEIM 3KBATOPOM — B TOYKaX
eocToka E m samaga W (cm. puc. 1).

Bribepem nHa HebecHoil ciepe acTpoHOMHYecKHH 00beKT (Takue o6beKTh HA He-
DecHoll cdepe NPHHATO HA3EIBATE ce8emiao). B rTeueHHe cyTOK CBETHIIO ONHCKIBAET
Ha HeDecHO#l cdepe Majablil KPyr, KOTOPEIH Ha3LIBAETCA CYMOYHOU NAPARLENBIO
(cm. puc. 1).

s M3aydeHHNA BHAMMOIO paclojIOeHUA M JIBHKEeHHA HefecHBIX 00'BEKTOB HC-
NOJIB3VIOT PAsiiMuHbie cucmembl Hebecnblx Koopdunam (20PpU3OHMALBHYIO U
IKBAMOPUANBHYIO).

3Has mMpoTry MecTa HAOIOAeHHA @ W CKJIOHeHHe O HeDecHoro oOBeKTA, MOMKHO
OIpedesiThL ero BBICOTY HAaJ ropM3oHTOM B MOMEHT KyiasMHHauuii. ixa mabmioaa-
ressi B Ceseprom noaymapun 3emian (¢ > 0) obbekT, ¥y KOTOPOTo CKJAOHEHHE O < (),
KYJBMHHHPYET K 0Ty oT 3eHuTa. Ero BEICOTA B BepXHel KyJbMHHAILIHHA

h, = 90° — ¢ + 6.
Ecnu 8 > @, 00BeKT KYAbMHHHPYET K CEBepy OT 3eHUTA, ero BhICOTA
h, = 90° + @ — &.

B muxHell KVIBMHHAIIHK hy, = =90° + ¢ + &.

Ilna pemeHHMA 3a1a4 NPAKTHYECKOH ACTPOHOMMH YA00HO OBIBAET UCHONB30BATH
npoeknuH HebecHol chepbl HA IIOCKOCTE HeDecHoro mepmauana (pue. 2). Teopema
0 BRICOTE MOJIOCA MHPA HAJ FOPH3OHTOM VTBEDIKIAET, 4YTO &biCcoma Sudumozo
noaca Mupa Had zZOpuzoHmMom paeHa Mmodyanio wupomes. mecma HabLo-
denusn: h, = l¢pl. CregoaTensHo, B HeOecHOH cdepbl 3aBUCHT OT IOJOKEHHS Ha-
dmogaTens, a TOYHee, OT FeorpauyuecKoil HMIMPOTHI MecTa HaAOMIOAeHHHA.
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X0A PABOTHI:
a e
- &J) | Ilosropure matepman yuebHuka (c. 20—21). ;
0 IlpeacraBbre, 4TO BBl HAXOAMTECH B TAKOM MECTE 3€MHOMH MOBEPXHOCTH, IIe B 3e- '
HUTe HaOMOJaeTcs OAHA U3 chaeAylommux 3Bésn: Berensreiize, Bera, Cnuka, Kauo-
nye, Anrapec, Cupuye, Ansdepan, Pykbax.
B Hcnonsaya HuTepHer MM MHNOABHKHYIO KapTy 3BésgHOro Heba, oNpemeIdTe
CKJIOHEHHe O AJA Kamaoi ua 3séan. PeayabraTel 3aHecuTe B Tabaumy.
3seana Craonenue o HIupora ¢ mecra HaGmaoneHusd,
rae aBe3na Habmogaercda B 3eHHTE
Berenereiiae
Bera
Cnuxka
Kanonye
AHTapec
Cupuyce
Ansepar
Pyubax
o Onpepenure MHUPOTH ¢ MecT HADMIONEHHs, I'Jleé B 36HHUTe HAOMIOAAKTCA YKA3AHHBIE
3péabl. PeaynbTaThl 3aHecHTe B Tabamiy.
ITodckaska: evicoma ceemua, Haxodsawezoca 8 3eHume, pasua 90°,
o Ha pucynrkax 3a u 30 mocrTpoiiTe npoexilHH HebecHO# cdepbl AaA MeCT 3eMHOM

NOBEPXHOCTH, Ile B 3eHHTe HabmopaloTes ABe (mo BeIGOpY YVYWMTENfA) M3 BHIIEVKA-
3aHHBIX 3BE3N:
B O6osuausre nenTp HebecHoil cdepsr O, Toukn 3eHuTa Z W Hagupa Z',

Pue. 3a




B Ha nwsun ropusonTa obosHaubTe TOYKH cesepa N m iora S.

B Ormernre nososxeHus cepepHoro P u 1o:uOr0 P’ NOMIOCOB MHpA.
IModckaska: eocnoab3yiimecs mMeopemoll 0 6blcomMe NoACa MUpa Had 20PU0HMOM.
Ob6pamume enumanue: daa nabawdamens 6 Ceseprom noaywapuu 3emiu Had zo-
PU3OHMOM DACNONONEH CEEEPHBLI MONINC MUpa, 8 fOXNcHOM — ONCHbLL MONI0C MUpPd.
B Ilposeaure nuumio POP’, naolpakanomyio ock MHpA.

B Tlocrpoiite nueM0, H3obpakawniyio HebecHBIH sxBaTop QQ'.

Henonsays nocrpoedubie Momenn HebecHbIX cdep, onpefennTe BeicoTy h, TOUKH @
nepecedyeHHA HeOecHOro sKBaTOpa ¢ HeDeCHBIM MepHIHAHOM, JeMalieid HajJ II0CKOo-
CTEID MATEMATHYECKOIO TOPH30OHTA.

Ha IMIOCTPOEHHBIX MOIOEJIAX Hanﬁpaanre, HCIIOJIB3YVA IBETHLBIE KapaHAallH, CYTOYHBIE
napajjield 3Be3/ikl, KOTOpAA B JAaHHOH TOYKe HADJIOIeHUA ABIASTCH:

[ | mesaxopgameit; [ | mesocxomameit; [ | Bocxoasmeil M saxoasmiei.

BOMPOCHI AN1A 3AKPEMNEHWA MATEPWANA

B Kaxoe ckJoHeHHe NOJKHA MMeTh 3BE3[a, €C]H OHA KYJbMHUHHDYET B 3eHUTE B

MecTe, e Bhl HPD}EHEﬂETE?

B Buseanre gopmyay aia onpefesieHUs MHTEPBAJA CKJIOHEHHMA 3B&3Jl, KOTODHIE B
MecTe HabIwIeHHA ¢ MHUPOTOH ©:

a) HUKOTJAA He BaXOIAT

0) HUKOIJA He BOCXOIAT

B) MOTYT BOCXOOHUTH H 3aXO0IHUTh

KOMMEHTAPWUW YHWUTENS:

OTMETEA

e I e S T e P T 5 o B




MPUEOPbI
W MATEPUANDL:

nUHenKa.

AONONHUTENbHbIE
CBEQIEHWA:

MonapHas 3se3ga

ConHue _— ?-— -
B OEHb . 51 i Conxue
BEeCeHHEero i : B WOHe
paBHOOEHCTBUA | T
S . I
\{ it
i =
. Y
]

ConHue
B fleHb
N r OCE@HHEro
~ |\ PpaBHopeHcTeuA

MCCNIEAOBAHME CYTOYHOI'O
BMAMMOIro ABMXXEHMA COJIHLIA

LENTb: Mo dotorpadmm cytouHoro gsmxeHus ConHua onpegenvTb
WWPOTY MecTa, rae Npou3BoAuNack CbEMKa.

@orvorpacua cytoyHoro aeuxeHns ConHua, kapaHgall,

21 mapra
22 23 ceHTsbpA

WHOHA

Puc. 2

Kamxymieeca Bpaigenue HebecHoi cdepsl
BOKDYI' OCH MHDA ABJAETCHA CJAEICTBHEM Ieii-
CTBHTENLHOrO BpallleHUs 3eMJIH BOKDPYI CBOeil
ocu. Habmoparens, Haxoaammiicad Ha 10-
BEPXHOCTH 3eMJM, BHAWAT, 4YTO B TEUYEeHHE Cy-
TOK HeDecHBIE Tejla NepeMeljanTcd Mo Heby.
Cymounsim deéuincenuem Ha3LIBASTCH BUIH-
MO€ ABMIKEHHE CBETHJI, KOTOpoe 00VCIOBJIEHO
BpalleHHeM 3eMJIH BOKPYI' CBOeH OcH.

Connue, nogodHO 3BE31aM, VYACTBYET B
CYTOYHOM ABMIKEHMH: OHO BOCXOAMT B BOC-
TOYHOH 4YAacTH TOpPH30HTA, ONHCLIBAET IVIY
Ha HeDe M 3aXO0JNT B 3amaJgHOH HacTH ropH-
goHTa. B Teuenue roga ConHie nepeMeniaer-
CcA cpenyu 3Bé3] 10 IKAunmuke — DOabLIIO-
MV KpVI'y HeDecHOH ciepbl, HAKJIOHEHHOMY K
HeDecHOMY sKBATOPY mof yraom 23,57 (pue. 1). |
[Toaromy AKBATOPHUAJLHBIE KOOPAMHATHI
Connna o, 1 0. HBMeHAIOTCA B TedeHHe Toja.

FMo UHMEPECcHO: HA3BAMHUE «IKJUNMIU-
wa» (ecliptic) 603HUKAO ROMOMY, HWMO
moasko mozda, kozda Jyna (6ydyuu & ghase
HOBOAYHUA UJAU NOAHOAYHUA) nepecexaem
IKAUNMUKY, Mbl MOMEM Habnwdams 3am-
menua (eclipse) Coanua uau Jynoe.

Hz-3a wuasmMenennsa crmoHeHus CoaHna
€ro cyTO4YHBIE NYTH Ha HeDe, TOYKH BOCX0ja
1 3axoJa MeHHIOTCA IeHb oTo gHA. Taxmxe
eMeIHEBHO H3MEHAETCH NoaydeHHan 6bLco-
ma Connua h., (r.e. Beicora ConHila B Bepx-
Hel KYJbMHHAIIMHM; pHC. 2).

Kak Bpl spHaeTe, Mo M3BECTHBIM LIMpOTE |
MecTa HaOMOJEHHs () H CKJIOHEeHHo O Hebec-
HOT'O GE'I:EKTE MOMHO OTIpeneJHTs erc BEICO-
TY Haj TOPMBOHTOM B MOMEHT KVJIbMWHAIMM. |




B kakux npejensx MeHAETCHA CHIOHEHHEe Conana B Teuenwe rojga?

Janummure GopMyay AJAA BRIYHCIEHHA MOJAVAeHHOH BhicoThl CoJaHIla, ecan HAOMIO-
AaTesNlbh HaXOAUTCA B NYHKTe, reorpauyeckas INMHPOTA KOTOPOrO:
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Henonsaysd NONyUeHHYIO BAMUA (DOPMYJY, MOMHO BBIYHCANTH LIMPOTY MeCcTa Ha-
onwpennsa. Ilaa aroro Hy:KHO H3MepHTE BhicoTy ColHIAa B KyapmMuHanuu. KoHewHO
e HY;KHO 3HATHL JaTy, KOraa 5TH H3MepeHHs NPOBOAHIHCH!

Briegure dopMmyay, M0 KOTOPOH MOMHO BEMHCIHTL IIMPOTY MecTa HabmwoaeHHH,
eca¥ M3BecTHHI mnoJayieHHad Beicota CoaHma h, M ero cKJIOHEHHEe O.:

Craomenmne CoJHIIA MOMKHO ONpeAe/HTE IO NOABMXKHON KapTe 3BE3AHOro Heba
nIub0 HalTH B ACTPOHOMHYECKOM exerofHuke. Takixe MOMHO MCIOJB30BATH JHOYIO
NOCTYIHYIO MporpaMmy-miaHerapuil (Hanpumep, Stellarium).

Ecamt B Tedyenue OgHOro AHA ¢ (PHKCHPOBAHHOMH MO3MIMH JenaTh cHUMEKHM CosHIa
yepes paBHBIE MIPOMEKVTKH BPEeMEeHH, A 34TéM CMOHTHDPOBATh MOJYYeHHBIE (hoTorpa-
(bum Ha omHOM H3OOpaXKeHHH, TO MLl HOaAy4YumM OnesnHol mpex Coanya (puc. 3).
3Hafa gaTty (oToChEMKH, MO 3TOMY H30Dpa)kKeHHMI0 MOMKHO NPHUMepHO ONpelelHTh
Beicory ConHna B kyiaemuHanuu. Onpenenms cknoHenue CosHna O., MOYKHO BEI-
YHCJIUTE [IAPOTY MECTda, Ije MpoBoAMjachk NaHHAA (POTOCHLEMKA.

~ XOM PABOTbI:

Ha pucyeke 3 npeacrasieH cyTrounblit Tpek CoJiHIIA, CMOHTHPOBAHHBIN M3 pealbHBIX
cEnMKOE (hoto [1.H0. Knwikosa). Ha doro npeacrasnensr 12 nsobpamxernnit CosHna
C HHTepBaJOM B 1 uwac. Toukn BOCXO0Ja H 3aX0la OTMeueHBI CTpeTHaAMH. HEFIBCI'E
naobpaxxkeane CoaHua cuHATo depesd 30 MHHYT mocie BOCXOHa, MOCHenHee — 3a
30 MmunyT A0 3axoja.

Pue. 3
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OnpepenuTe NPOAOKHTENBHOCTE AHA (DOTOCHEMKH.

Hexons M3 NpoaosiKUTEIBHOCTH JHA, ONpeaeinTe NPHUMEPHYIO JATy (POTOCHEMKH.

CooreeTcTBYET JH JaTa CHEMKH (IpHMepHO) OAHOMY H3 JHeil PABHOJAEHCTBHA MIH

conmauecroaaua? Ecam na, To kaxomy?

Ha pucyHKe OTMETBTe CTOPOHBI CBETA.

HGMEPLTE JHHEHKOH pacCTOAHHEe MeXIy TOYKAMH BOCXOJAA M 3axara (ImoMedeHBl

CTPENKAMHM) B MHILTUMETDAX! Fupoxomsaxaran —

Onpejgenure, 4YeMy PaABHO VIJIOBOE PACCTOSHHE Me:KIV TOUYKAMH BOCXO0J4a M 3aKaTa

© 00 © IoE

B JAHHYI »HaTy: rmp.-altt!rr—rpan '

ITpumevanue: yznosoe paccmosHue mexdy mouxkamu socxoda u zaxama pPasHo
yenoeoit mepe dyzu mamemamuueckKoz2o 20pU30HMA MeXcdy amumu movKamu.

C

Ha caumMke mamepbTe JHHeKoH BeicoTy CojiHIIa B BepXHel TouKe Tpeka (B Ky.b-

MHHAUUA) B MELIAMeTPaX: 000 =

Paccuwnraiite Bricory Connna B KynbMHHAUMM B rpaaycax h,... ... [lns arvoro co-
CTABHUM IPOTIOPIHIO:

hlﬂ'm"‘Plﬂ e rmxon-anulr-mu
e BT rmt:m‘:-m-rsa

Beraueanre Ryuoerpant

B Buiuncanre mupory Mecra HabMIOZeHUA:

BOMPOCHI ANA 3AKPEMNEHWA MATEPWATIA

B Ilouemy mpomcxoauT cmeHa BpeMéH roja?

B B xaxue marer ConHIle BOCXOAHT TOYHO HA BOCTOKE M 3aXOAWT TOUHO Ha samnaze?

B Moskno mu Ha Teppuropun Poccun yeuaers CosnHie B senute?

KOMMEHTAPWIA YHWUTENR.




MCCNEJOBAHME ABVMKEHMA
MCKYCCTBEEHHbDBIX CNMNYTHUKOEB
SENJIN

LENb: PaccuvTaTh CKOPOCTM ABWXEHWS CNYTHUKOB MO KPYroBbim

U annunTUu4ecKum GFGHTEM, onpenennTk YCNOBWA, NPKWM KOTOPbIX

CIYTHUKWA MOTYT CTOMKHYTBCS, OLEHUTL MOCNEACTBUA BO3MOXHOI
CTONKHOBEHMA CNYTHWUKOB.

MPUEOPbI PUCyHOK OpBMUT CNyTHMKOB, KanbKynsTop.
W MATEPWAD:

AONONHWUTENDHbIE
CBEJEHWA:

Cornacio nepsomy o0o0meénHOMY sakoHy HKensepa mon peiicTBHeM CHIIBI NPHTHA-
FHEeHUA OJHO HeDeCHOE Teno ABHIMKETCH B IOJIe TATOTEeHHS Apyroro HeDecHOro Teja Imo
OAHOMY M3 KOHMYeCKHX ceueHHil — OKPYIKHOCTH, 3JLTHINCY, napabome wam runepose.
IBmxenne MCKYCCTBEHHBIX cnyTHHKOB 3emum (MC3) raxske nogumHAeTca 9TOMY 3a-
KoHY. MB!I pacemorpum HMC3, xoTOphle HMEHT KDPYIOBHIE H JUIHNOTHYECKHe OpOHTHI.

CropocTh CHYTHHKA HA KPYroBoil opdHuTe HaxoAHTCA MO0 QopMye

= «!’GE,
r

rie G — rpaBUTANMOHHAA NOCTOAHHAH, pasHaa 6,67-10" H-m  xr '
M = 5,97-10" kr — macca Semuu, r — paguyc OpOHTHL.

ITpu aBMMKEeHHMH NO JIIHITHYECKOH OpOUTe CKOPOCTE CHYTHHKA OVIET MEHATH-
ed: ckopoceTs TeMm Gonbine, yem OGuaMike cnyTHUK K Semie. Cpennee paccrosHHe OT
CIIYTHHKA 40 HEeHTpa 3eMJH paBHo DoabIION moiyocH a ananunca. Menonabays 3akoH
COXpAHEeHUs 3Heprum u Tpetruil sakon Kemnnepa, nmosxyuaem dopMmMyay Ajds pacdéra
CKOPOCTH JBHIKeHHA He0eCHOro TeJa IO 3JUIMITHYECKOH opOHTe:

U=M=Vﬂi%—1,

rae G — rpasuTanmoHHas nocrosHHad; M — macca 3emiu; r — paccToSgHHE OT
IeHTpa 3eMJH M0 PacCMATPHBAEMOil TOUKH opOuTHI; @ — GoJabIIas MOJVOCh 3JLIHII-

THYECKOi opbuTtsl; V, = G% — CpefHAs KPYyroBasg CKOPOCTH 3JLTMNTHYECKOH opOHTEHI.
Paauye opbuThl 7'y, OTCYHTHIBAETCA OT IEHTPa 3eMJH, MNO3ITOMY eciid yKa-

3aHa BelcoTa /i OPOMTEI COYTHHKA HAJ NOBEPXHOCTHI 3eMIH, TO
rfl:l!."l'HllHEl. i3 & - Rﬂgmn! R.inrl:ln _— 6‘400 KM.

XOJl PABOTBI;

Ha pucyHke mnokasaHel opOHTH ABYX cnyTHHKOB. CnyrHur Ne 1 aBmxercsa no
Kpyvroeoii opbure Ha Bricore 2000 kM or noBepxHoctn 3emum. OpbuTa cCnyTHHKA
Ne 2 — aanunc ¢ Soabmoit monyockw 9000 rm. IInockocTn opdHMT M HanpaBleHHEe
ABHMKEHHSA coBOaganT. MOryT OH COYTHHKH CTOJKHYTBCA?




[MoanumuTe HOMepa CHNYTHHKOB Ha pHcyHEEe, UOTMeThETE cTPEIKAMH MeCcTa BO3ZMOM-
HBIX CTOJNKHOBEHHI,

He mpom3Boasa BBIYHCIAEHHH, onpejenuTe, Kakoil coyrHHK (Ne 1 nam Ne 2) mmeer
ﬁéﬂb]ﬂ}l’lﬂ CKOpPOCTE B MECTAX BOSMOMHOID CTOJNKHOBEHHHA. OrBer NOfACHHTE.

Onpegenure paguyc opburel R coyrEnka N 1 B Merpax.

Brrameanre ¢cKOpocTk enyTHUKA N 1 B MeTpax B CEKVHIY.

Onpegenure, HA KAKOM PAacCTOAHHH I OT IeHTpa 3eMJH HaXOAWJICA COYTHHE Ne 2
B MOMEHT CTOJKHOBEHHHA (OTBeT AaliTe B Merpax).

BrlupciauTe CKOpoCTh cOyTHHMKA N 2 B MeTpax B CEKVHAY.

Paccunraiire CHOpOCTE cOMMMReHUA COYTHHKOB B METpAX B CEKVHIY.

Yrazanue: ckopocmv cOAUNCEHUA PASHA OMHOWEHUNO UIMEHCHUA PACCTNOAHUA MEMH -
dy meaamu Ko BpeMeHl, 3a Komopoe paccmoanue uamensanocs. Tak kax yzon mexoy
KacamenbHbi MU K oplumam 8 moyke CMOAKHOSEHUA MANR, UM MOMHO nperedpeub U
CHWIMAMb, YIMO CRYMHUKE 6 MOMEHT. CRMOAKHO8CHUA JaUuNYmca no odHol npamoil.
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i u." ] Henonsays OONOJHUTEIbHBIE HCTOYHHKH MH(pOpMannu, B ToM 4HcJe pecypesl HE-
) TepHeTa, CPABHUTE MOJYYEHHYIO CKOPOCTH CO CKODPOCTBIO ABUMKEHHA DPASIMYHBIX |
TPaHCIOPTHBIX cpelcTB (aBTOMOOH.JIBL, CAMOJIET, paKeTa # T.I.).

0 CaenaiiTe BBIBOABI 0 BOZMOJKHEIX MOCHEICTBHAX TAKOTO NPEANOIATAeMOT0 «KOCMH-
YeCcKOro TPAHCOOPTHOrO IIPOHMCIIECTBHA.

BOMPOCH! ANd 3AKPENNEHWA MATEPUATIA

B Yesnopexk Ha KOCMHMYECKOIH CTAHIMH HAaXOAMTCA B COCTOAHHM HesecomocTw, Jleii-
CTBYET JIH Ha HEro npuTmixeHue 3eman?

=—r—

B Ilouemy cnyrEuk, obfpamaschk BOKPYr 3eMJ/H, He HafaeT HA €€ NOBEPXHOCTh?

e — —

B Ha kakux op6HTax MOryT HAXOAMTHCH HMCKYCCTBEHHBIE CIYTHHKH, COBEPLIAID- |
mue obopoTel BoKpyr 3emuan? OTMeTrhTe NpaBWIbLHLIE BAPHAHTHI: i

| | Kpyroseie; | | aaaunTmdeckHe, OJM3KHe K KPYrOBBIM; | | 3JJHOTHYECKHE;
| mapabonwWueckwe; | | runepboJIMUYecKHE.

B Kaxoil u3 IBYX CIYTHUKOB — ¢ MEHBIIeH Wau ¢ GOJBIIeH MOAYOCHIO0 OPOUTH —
Gyvaer uMeTh OoabmiHii mepmox obpaimeHns?

—_

————

B Ilouemy Ha ogHOM pACCTOSHHM OT IEHTPA 3eMJIM B PACCMOTDPEHHOI 3ajaue CIIyT-
HUKM MMeJI pPasHYI CKODPOCTh?

KOMMEHTAPUWA YYUTENS: |
i h
l ; ! DTHET Eh "
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CTPOEHME {CONHEYH

M3VYEHME BVJIKAHUYECKOW

AKTMBHOCTMN HA CNYTHMNKE
IONMATEPA MO

_!EL-I_ Onpenenutb BbICOTY W CKOpPOCTL BbIOpOCa BewecTea U3 Xepna

BynkaHa Ha cnytHuke Onutepa Wo.

MPUEOPHI @ortorpacdua Mo ¢ M3BepralowMMca BYNKaHOM, NMHeNKa. |
M MATEPWUANDI: -
JONONHUTENbHBIE

CBELEHWS:

Bmmskaiimnit k¥ Onurepy kpynasiil cnyTHEK Ho umeer paguyve R = 1820 m u
maccy M = 7,3 10% kr. KocMuueckne CTAHIIUY (Boanmep 1 m Boamwep 2) He-
ogHOKpaTHO (pororpadmuporann Mo u ofHADPYXKHMIM HA HEM HECKOJBKO HM3Beprai-
IIMXCHA BYJKAHOB, 4YTO YVKa3bIBAeT HA BEICOKHE TEeMIEPATVPE! B HeApax CIOVTHHKOB.
OcHOBHBIM MEeXaHHM3MOM paszorpesa BellecTBa BHYTpH Mo ABageTcs NPHUIMBHOE BO3-
peiicrBe co cropodsl H)nurepa, Koropoe nepuoanuecky gedopMHpyeT ero BHeml-

HHe cJiou, paszorpesad ux. Ha dororpadpmumn noxkasaH HeHCTBYIONIHI BYJIKAH, KOTO-
pPhIil H3BEPraeT BellecTBO Ha DOJBINVIO BBICOTY.

XOJ PABOTbI:

Q Onpenenure macmrrad cHUMKA, VUNUTHEIBA", uTto paauye Ho pasern 1820 xwm.

1,) HamepbTe BBICOTY BHIOPOCA B MHJIJAMMETpAX M ¢ NOMOIILI MacmTaba paccumraiitTe
peanbHVIO BBICOTY BEIOpOCa B KHJIOMETpax.




CTPOEHME .COJ:;I‘HEI-IHOI?i CUCTEMb]

. ITo macce n pagHycy onpegenuTe YCEOpeHHe cBOOOHOTO MANEHHA HA MOBEPXHOCTH
CIOYTHHEA.

0 Henoneays 3aKoH COXPAHEHHMA SHEPrHH, ONpejenuTe CKOpocThb Bhibpoca BemjecTBa |
U3 KepJja ByJIKaHa.

- Hecrnonb3ya AONOTHNTEIbHBIE HCTOYHHUEN MH(MOPMANUWH, B TOM 4YHCIe pecypch MH-
TepHeTa. CPABHUTE TOJVUYEHHVIO CKOPOCTH €O CKODOCTHIO M3BePIKeHWs BeIecTBA B |
3eMHBIX ByJaxaHax. Pesynerarel cpaBHeHnsa odopMmMure B BHAe TaDJIHILLL. |

| CKOpocTh M3BEPIKEHNA BellecTna CropocTs BeIOpOCa BeliecTsa
' B 3eMHBIX BYJKAHAX u3 mepaa syaxkana ma Ho

BOMPOCHI N4 3AKPEMNEHA MATEPUANA

B Kax casama ByIkaEWYecKas AKTHBHOCTE M0 ¢ MOYTH MOJNHBIM OTCYTCTBHEM
VAAPHBIX KPATEpPOB HA ero MOBEpPXHOCTH, CTONbL XApAKTepHBIX Aad JIVHEEI B enyT-
HHKOB JPYTHX ILTaHeT?

B Ha 3emze pyixkanuveckas akTMBHOCTH CBA3AHA ¢ BHIJEJEHUEM Temja OpH pac-
naje pagMoOaKTHBHBIX 3JIEMEHTOB BHYTPH Heé, a KaKOil mpolecc, [0 COBPeMEeHHBIM
npeacrasiIeHnAM, waasut Hegpa Ho?

——_

KOMMEHTAPUWA YYWUTENS:;
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