cTnonoMnIil

MBI anym
carence  [IIANTUYGCKIG PAOOTDI
A. A. lWwwmbanes
| %— 3“““““ no acTPOHOMWK
L

ana 171 khacca




yPO H 1 «_ w20 T
NPEAMET ACTPOHOMWH

1. 3aKOHYUTE NPEANOMEHUS.

Actponomusi — yHzaMeHTasIbHAS HAYKa, H3yYaloIas

Cnoso «aCTPOHOMHA» ITPOHUCXOIHUT OT

3anayamu ACTPOHOMHUH ABJIAIOTCSHL

2. OTBETLTE HA BONPOCHI.
Yro norumaior noj lanaktukoii?

Yro nonumaroT noa Beesennoit?

Kax Boznukia Hayka acTpoHOMUs ?




Kakue o0beKTbl M ABJICHHS H3YYaeT aCTPOHOMMUSA ?

3. [laiTe onpeaeneHue NOHATUIO.

ActponoMuyeckune Habmonenus —

4. 3aKOHYMTE NpeanomeHue.

XHUMHUECKHIH DJIeMEHT BIIEPBBIE
Ob11 OGHAPYIKEH € MOMOIIBIO ACTPOHOMUYECKHX HabIIOACHHMIA.

5. 3aKoH4YUTE NPeAnoKeHHe.
OnrrHyeckuit TeNeCKoI npeHasHavyeH s

6. OxapaKktepuaynTe pa3aesibl aCTPOHOMMM.

Paspen acTpoHOMUM KpaTKas xapaKTepucTuka

[IpakTHyeckas acTpOHOMUSA

HebecHas MexaHuka




Paapen acTpoOHOMUK Kpartkas xapakrepucTuka

CpaBHHTEJIbHaH NJIAHETOJIOTHA

AcTtpodusnka

3Be3iHan acTPOHOMMA

Kocmomnorus

Kocmoronus

7. Kak Bbl AymaeTte, Kakoe 3Ha4YeHue UMEET acTPOHOMMSA B HacToslee
BpemMa?




YPOK 2

1. 3aKOHYUTE NPEANOKEHHUE.

Co3sse3aueM Ha3blBaloT

W«
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3BE31HOE HEBO. HEBECHASA COEPA

2. Ucnonb3ya KapTy 3Be3aHoro Heba, BHECUTE B COOTBETCTBYOLIUE
rpadbl TabnuLbl CXEMbl CO3BE3AUN C APKMMU 3Be31amMu. B kawaom
CO3Be3/uu Bblaenute Haubonee SIPKYI0 3BE3/Y U YKaXUTE ee Ha-

3BaHUe.
Cossesaue Cxema co3sesgus Coaseaaue Cxema co3Be3aua
Boabimas
Bimmsners
Menseauia
Manas
Jlebenn
Menseauia
Bononac Opuon
Jle Beayunii

3. 3aKoH4YMTE NpeanoHeHue.

Ha aBe3anbix KapTax He YKa3bIBAIOT ITOJIOJKCHHE TVTAHET, TaK KaK

4. Pacnonomure cneayioume 3ee3bl B nopsake yobiBaHua ux 6necka:

1) Berenvbreiize; 2) Cnuka; 3) Anbaebapan; 4) Cupuyc; 5) Apkryp;
6) Kanesuna; 7) Ilpounon; 8) Bera; 9) Ansraup; 10) [onnyxke.
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5. 3aKOHYMTE NPEANOKEHHE.
3Besunbt 1-i1 BesimyuHbI sipye 38e3/1 6-i1 BeJIMUMHbL B pas.

DKIUNTUKOI Ha3bIBaeTcs

6. Y710 Ha3bliBaloT HeGecHon chepoin?

7. YKaXuTe Ha3BaHua TOHEK U NUHUI HebecHoW cdepbl, 0603HaYeH-
HbIX Undppamu 1—14 Ha pucyHke 2.1.

1.
2;
3.
4.
2
6.
7.
8.
9.

10. P

11.

12.

13.

14.




8. Ucnonb3ys pUCyHOK 2.1, OTBETLTE HA BOMNPOCHI.
Kak pacnonaraetcst o0cb MUPa OTHOCHUTEJILHO 3€MHOI 0CH?

Kak pacnoJjiaraetca ocCh MHpa OTHOCHTEJIbHO IJIOCKOCTH He6EC-
HOTO MepHHaHa?

B kakux Toukax HeOecHbI HKBATOP NePeceKaeTcs ¢ JMHHEeH ro-
pu3oHTa?

B kakux Toukax HeOecHbIil MEPHIMAH NepeceKaeTcs ¢ JHHUel
ropusonTa?

9. Kakue HabnioaeHus ybexaaroT Hac B CyTOYHOM BpauweHun Hebec-
HOW cdepbl?

10. Ucnonb3ys NOABMMHYIO 3BE3HYIO KapTy, BNuwuTe B TabnuLy no aBa-
TP CO3BE3auaA, BUAMMbIE Ha WupoTe 55° B CEBEPHOM NONyLapHK.

BapwuaHT 1: BapwaHrT 2:
Y4yacTtok 3se3gmoro Heba 15 cextabpa B 21 y* 25 ceHTabpA B 23 4
MECTHOrO BpEMEHH MECTHOTrO BpeMeHH

Cepephasi 4acTh

[O0xHas yacTn

3anaznHas 4yacTb

BocTounas yacte

Coaseanne, pacro-
JIO)KeHHOE B 3eHUTe

* Jlarui M BPEMA MOXCHO 3AMETATH IPYPHMH 3HAUCHUAMM, COOTBETCTBY I0HIMMH (DAKTHYECKHM,
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HEBECHbIE KOOPAUHATbI

1. JononHute pucyHku 3.1 1 3.2 Heobxo4uMbIMK NOCTPOEHUAMM K 060-
3HaYEHUSAMU TaK, 4TOBbI HAa HUX MOXHO BbIN0 HAarNAAHO NOKa3aTh He-
6GeCHble rOPU30HTaNbHbIE U 3KBATOPHUanbHbIE KOOPAMHATDI.

FODHSOHTEUI bHBIE KOOPJAHHATHI

SKBaTOpHaJIbeIE KOOpPJAHHATDI

RS

Za

Puc. 3.1 Puc. 3.2
2. 3anonHuTe Tabnuuy: cpaBHuTe reorpadpuyeckue U HeGecHble Koop-
AWHaTBI.
feorpaduyeckue He6ecHble KoopaKHaTLI
KOOPAWHAaTLI ropu3oHTanbHble 3KBaTOpHUanbHbie
¢ — wHpoTa, uame- | h — , uame- | & — , U3Me-

HAETCA OT __ /10 :

OTCHET BEACTCA OT _

HSIETCSI OT ___ IO

—_—

OTCHET BeJeTCs OT __

HAETCA OT __JI0

OTCHET BEJIETCA OT

A — noJsirora, uaMe-

HAETCS OT ___ 10 ___;

OTCYET BeaeTCH OT __

A— , U3Mme-
HSETCA OT ___JIO ___;

OTCHET BeAeTCA OT __

o — y H3Me-

HAETCA OT _ 10

——

OTCHYET BeeTcAa OT __




3. HakoBa cBA3b MEMJy BbICOTOW NOAOCa MUpa U reorpadpuyecKon
WHMPOTOH MecTa HabnaeHun?

4. Ucnonb3ys KapTy 3Be34HOr0 Heba, HanauTe 3Be3Abl N0 UX KOOPAH-
Haram.

HoopauHatsl 38€3/4bl Ha3sanwve 38e3abi
o, =22'55" | 8, =-30°
a,=1"06" |8,=+35°
o, =4"35" |5, =+16°
o, = 14'50* |5, =-16°

5. Ucnonb3ysa KapTy 3Be3gHOro Heba, onpegenyTe aKBaTopuanbHble
KOOpPAWHAaTLI Cneaylowmx 3sesa.

HasBaHue 38e3abl HKoopauHatsl 3se3ab!

o Opua (Asnsraup) o, = 8 =
o /lesbt (Cniuka) o,= 3,=
o boabuoro Ilca (Cupuyc) | o, = 8 =
o Jlupsi (Bera) o, = 3=

6. Mo akeBaTopuanbHbiM KOOpPAWHATAM 3BE3[ ONpeaenuTe, B Kakux
co3Be3auax OHW HaxoaaTca. KakoBbl COGCTBEHHbIE HA3BaHMA 3TUX
3se3n?

HKoopauHaTsl 3se3fbl Coasesave Ha3ssaHue 38€31bi
o, =16"26" | §, =-26°
o, = 20" 40~ | &, =+45°
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KYIbMUHALWA CBETUII.
ONPEAENEHUE MEOrPA®UYECKOW LLUUPOTHI

1. 3aKOHYUTE NPEANOMEHUSA.

Ky.ﬂbM HHalUel cBeTHJIa Ha3bIBAIOT

Pasnnuue mexxay Bepxeil v HHXKHEH KYJIbMUHAIMSMU COCTOUT

B TOM, 4TO

2. Ucnonb3ya pucyHoK 4.1, 3anuwuTe B Tabnuue Gopmynbl BbICOTLI
B BEPXHEN M HUMHEW KYNbMUHALMAX CBETUN, ECNK:
o 2 a) sBeana M| KyJIbMHHUPYET MEXKILY 3€-
HUTOM U TOUKOH 10T3;
6) sBesna M, KyJIbMUHUDYeT MEKIY 3e-
HHTOM H INOJIIOCOM MHPA.

N HynbMuHauus 3sespa M, 3sesna M,

Bepxusis

Huxuas

Puc. 4.1



3. OnMwwuTe ycnoBMs BUAMMOCTM 3B8€31 Ha 55° ceBepHOM LWMPOThbI.
Bapuanm 1.

3se3na Ycnosua BUAMMOCTH

Cupuyc
(8=-16°43")

Bera
(8 =+38°47")

Kanonyc
(6 =-52°42")

Bapuanm 2.

3Be3pa YcnoBus BUAMMOCTH

Jlened
(8=+45°17")

Anvranp
(8 =+8°52")

o Ilenraspa
(8 =-60°50")

4. YCTaHOBUTE NOABWXHYIO 3BE3AHYIO KAPTY Ha [I€HL U Y4ac 3aHATUN ANs
Ballei MECTHOCTHW M YKaXKUTE HECKO/bKO CO3BE3[UNH, KOTOpbIE ByayT
B BEPXHEN M HUKHEN KyNbMUHAUMAX. [JaHHbIEe 3aHeCUTe B Tabnuuly.

[ara, Bpems, Co3sesgun Cossesgun
MEecTo B BEpPXHEeN KylbMUHaLMK B HUXHEN KyNbMUHALMK

5. Onpepenute reorpadguyeckyto WHPOTy MecTa HabNoaeHUs, ecnu:

a) 3Be3nia Bera npoxoaut yepes 3eHuUT;

0) sBesna CupHyc B BepxHeil Ky IbMHHAIMH HAXOMTCSI HA BBICOTE
h=64°13" k 10Ty OT 3€HNTa;

B) BbicOTa 3Be3/bl /lenel B BepxHeil KyapmuHauuu h = 83°47’
K CeBepy OT 3eHUTa;

r) 3Be3/ta AJILTaup NPOXOANT Yepe3 3eHMT.




Pewenus u omsemut.

a) Bera

6) Cupuyc

B) Jleneb

r) Anpraup

6. [lononHuTe pucyHoK 4.2 Heo6Xx0aMMbIMKU NOCTPOEHUAMM M 0603Ha-
YEHMAMM, NOACHAIOLWMMHM CYTOHHOE ABUHEHUE 3BE3[ HA Pa3HbIX LLUK-
poTax:

@) cpejiHue UHPOThI 6) aKBaTop
CesepHoro nojyuapus

8) CeBepHslil noaoc 2) 1OsxHbIi TosToC

Puc. 4.2



YPOK 5 « __»_____20_r.

W3MEPEHUE BPEMEHMW.
OMNPEAENEHUE IEOrPA®UYECKON A0/ITOThI

1. 3aKoHYMTE NPeanoXeEHUs.

MeTuHHBIMY COTHEYHBIMH CYTKaMH Ha3blBarOT

3Be3IHbBIMH CYTKaMH Ha3bIBAalOT

Cpeﬂﬂee COJIHEYHOE BpeMsA — 3To

Jlns nabmonaresneil, HAXOAALMXCH HA OZTHOM M TOM YK€ MEpHIHa- -
ne, Kyabmunaums Cosnia (Kak 1 moboro Ipyroro CBETHJIA) Mpo-
HCXOIUT

Pasnocrtb 3Ha4eHHiT MECTHOTO BPEMEHH B JIBYX ITVHKTaX 3eMHOif 1o~
BEPXHOCTH B OJTMH H TOT e (l)HSH‘iECKHl‘:l MOMEHT paBHa pa3HOCTH

2. Onpepenute reorpadu4ecKyto 4ONroTy Mecta HabnaeHUs, ecnu:

a) B MECTHBIIT ToJIIeHb nyTeniecTBeHHUK otMeTHa 14 v 13 mun
110 TPHHBUYCKOMY BPEMEHH,




6) 1o curHazam TouHoro rpuHBruckoro spemenn 8 4 00 mun 00 ¢
reoJior 3apeructpupoan 10 4 13 Mmun 42 ¢ MecTHOTO BpeMeHu;
B) wrypMan aaiinepa B 17 4 52 mun 37 ¢ MeCTHOTO BpeMeHM 1pH-
HSLJI CHTHAJI TOYHOTO rpuHBHYCKOTO Bpemenn 12 4 00 mun 00 ¢;
r) nyTelecTBeHHUKH B MECTHbIN roJienb otMeTiin 17 4 35 mun
10 FPHHBHYCKOMY BPEMEHMU.

Pewenue. -
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3. 3aKOHYUTE NPEANOHEHHS.

[Tosicuoii cuer BPEMEHH OCYIIECTBJIACTCAHA IO IIPHHIIMITY?




MecTHbIM BpeéMeHeM Ha3blBaloT

JleTHee BpeMst BBOMAT JUISL TOTO, YTOOBI

B ocHoBe KaneHaaps: JieyKaT clieyIolHe rnepuoaniecKue acTpoHo-

MHYCCKHE SABJICHUA:

Ipuropuanckuii kanenaapb (HOBbIH CTHIIB), TPUILIEAIINIT HA CMe-
HY I0JIMAHCKOMY KaJIeHAapio (CTapblii CTHb ), HMEET CJe1yIoniue

0COOEHHOCTH:
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FENUOLIEHTPUYECKAS CUCTEMA KOMEPHUKA

1. KpaTKO OnNUIIKMTE CUCTEMBI MUpa:

a) no [Tronemeio:

6) no Konepuuky:

2. 3aKOH4YMTE NPEANOMHEHHA.

[1naneToit Ha3BIBAIOT

[Tomumo 00111ero cyTOMHOTO ABHKEHMS I1aHeThl Ha (one 3Be3j
ONHMCBIBAIOT CIOKHBIE TIeTeoOpasnbie myTH. [1pn MeieHHOM 1e-
PEMEILEHNH C 3al1a/ia Ha BOCTOK ABHXKEHHE ILJIAHCTLI HA3LIBAIOT

, d IIpH NepeMeleHus ¢ BOCTOKa

Ha 3arnall —

Kondurypanuusamu rniianer Ha3uiBaioT




3. Nepeuucnure:

a) HWKHHE IJIaHETbI:

0) BepXHHE IIAHETHL:

4. Ucnonb3ya pUCyHOK 6.1, yKayKuTe OCHOBHbIE KOHGUIrypauuu nnaHeT
NpU MX pacnonoXeHWu B TO4Kax 1—8.

1

Puc. 6.1

5. Ucnonb3ya pucyHoK 6.1, OTBETLTE HA BONPOCHI.

B kakoii konurypaiuuu Ha MUHHMaJIbHOE paccTosiHHe K 3eme
NOAXOJAHT HHUAKHAA iaHera?




B kakoii kondurypaimnmn Ha MUHHMa/IbLHOE paccTosaHue K 3emiie
MOJIXO/IMT BEPXHsAS MaaHera’?

6. 3anonHuTte Tabnuuy yCNoBUIA BUAMMOCTH nnaHeT ¢ 3emnu (6naro-
NpUsATHbIE, HEBNAronNPUATHLIE YCAOBUS BUAUMOCTH).

YcnoBus BUAMMOCTH

HoHdurypauus
HUHHKWE NNaHETHI BEPXHWEe NnaHeTbl

Coejnunenne

Haubosbiuee ypase-
Hue (DIoHTaLMs)

[TpornBoctoanmne

7. Kakue nnaHeTbl MOryT nNpoxoauTs no aucky ConHua?

8. [laiTe onpeaeneHus NOHATUAM.

Cunoauyeckuii nepuos obparierns —

Cuztepryeckuii (111 3Be3/HblI) nepuos odpanenns —




9. 3anuwute GopMynbl B3aUMOCBA3M CHHOANMYECKOIO U CUAEPUYECKO-
ro nepuoaos o6palleHun:

a) ISl HUKHUX TUIAHeT:

0) U1 BEPXHMX IIAHET:

10. PewuTe 3anayu.

Bapuanm 1.

1. Kakos cunonmueckuii nepuoa Mapca, ecsin ero 3sesanblii me-
puoa T= 1,88 semnoro roza?

2. Huxnue coenunenus Mepkypust nosropsitores uepes 116 cy-
Tok. Onpenennte cuaepudeckuii nepuoa Mepkypus.

Bapuanm 2.

1. Onpenenure 3se3nHblil nepuo Benepsl, eciim ee HUKHUE CO-
e/IMHeH s NOBTOPSIOTCA Yepe3 584 cyTok.

2. Yepes kakoii POMEKY TOK BPEMEHH TTOBTOPSIIOTCS IIPOTHBOCTO-
auua I0nuTepa, ecom ero cunepndeckuii nepuon T'= 11,86 ropa?

Pewenuve (sapuanm ).




YPOK 7 G i gy -y,
BU/IMMOE IBUXXEHUE COJTHLIA U NIYHbI

1. Ucnonb3ys KapTy 3Be34HOIo Heba, YHamuTe, Yepes Kakue co3Be3aua
npoxoaut rogosomn nytb ConHua.

Bapuanm 1.
Haunure nepederb cO3BE3/IHI1 ¢ TOUKH BECCHHETO PABHOICHCTBHA.

Bapuanm 2.
Ha'-lIlHTC fnepevyeHb COSBEBIIH;I C TOYKH OCEHHEro paBHO/ICHCTBHA.

2. 3anuwunTe U 06bACHMTE GOpMyNy, NO KOTOPOW BbIYUCIAETCH BbICO-
Ta ConHua B nongeHb (MK B BEPXHENA KYNbMUHALIWK).

3. 3anonHuTe NycTble KNeTKU U HeJonucaHHble AaTbl B Tabnuue.

H 3KBaTopuanbHbie (B:ucma
assaHue KOOPAMHATHI . 0NHUA
cea%:::nl%na cooTBeTCTBYIO- Co::ee 9 B NONAeHs
LWMX AHER 5 (ann @ =
% o =54°c.m.)
20 (21 mapra) Pri6n1
MIOHA 6" 00~
Jlenn ocen-
22 (23) _____|uero paBHo- 36°
JIEHCTBHA
__ nexabps -23,5°




4. 3aKOHYUTE NPEANOKEHHUS.

CHHOAUYECKHH Mecsal] — ATO

, OH JUIUTCA CYTOK.

Cuzepuyeckuii Mecsiil — 3T

, OH JUIHTCS CYTOK.

Jlyna Bceraa obpauieHa K 3emMie OZTHUM U TEM JKe TOJIYIHapHeM,

TaK KakK

5. Ucnonb3ys pucyHoK 7.1, ndobpasaute BUa JlyHbl (B nonoMmeHuax 1—8)
U YKayuTe Ha3BaHua ee ¢as (B nonomexunax 1, 3, 5, 7).

Hassanue passl

Ne Bua NyHbl TNyHbi

ConHUue
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6. PaccMmoTpuTe pUCYHKM 7.2 U 7.3 W yKaXuTe ANA Kamaoro cny4as,
B KaKOW CTOPOHE rOPU30HTa U B KaKoe Bpems CyToK Habniogaercs
INyHa. (HabniogaTtenb HaxoauTcs B CeBepHOM nonylwapuu 3emnu.)

B HaxoW cTopoxe

Habniogaemas KapTuHa rOpM3oHTa HaBNIAAeTCA

Bpems cyToK

-

[OpPU3OHT
Puc. 7.2

[OpU3OHT
Puc. 7.3

7. JononHuTe cxeMy BO3HUKHOBEHUA COMTHEYHbIX U IYHHbIX 3aTMEHHWH
(pMc. 7.4) HeobX0AUMbIMUM NOCTPOEHUAMMU U 0G03HAYLTE HA HEH TEHM
W nonyteHu. PYKOBOACTBYACL CXEMOM, 0ObACHAIOLWEN BO3HUKHOBE-
HUe 3aTMeHMI:1. 3aKOH4YUTE NpeanomeHus.

~ ~
’ ~
’ \\
’/ 3emna
NyHa \
\ ,’
A I
N /
~ -
~ i = -
Puc. 7.4

Korzaa Jlyna nonazaet B TeHb 3eMJIH, IIPOUCXOIUT

Korzna Jlyna nonazaer B nosytenb 3eMJIH, IPOUCXOAUT




[Tonmoe comnmeurnioe 3aTMerne I'Iaﬁ.f][OlIaeTCﬁ, eCJIn

YacTHoe COTHEeYHOE 3aTMeHHE HaOII0IaeTCsl, eC/I

KOHBHEOﬁpaSHOE satMenne CosHia H86JIIOHRETCﬂ, €CJIH

3arMenus He HaOTIOAAIOTCS KaXK/IbIi MeECHIL, TaK KakK

. Ha pucyHKax 7.5 1 7.6 cTpenkaMu yKauTe, ¢ KaKoro Kpas NofHoM
JyHbl HaYKMHaeTca nyHHoe 3aTMmerue. C Kakoro Kpas gucka ConHua
HauuHaeTcs conHevyHoe 3atmenune? (Habnogartens B 060MX Cnyyvasx
Haxoautca B CeBepHom nonywapum 3emnu.) KakoBa MakcumanbHas
NPOACNHMTENBHOCTb a3l NOAHOIo 3aTMEHKUS JIyHbl U MaKcumanb-
Has NPOACMMTENLHOCTL NONHOrO 3aTMeHusi ConHua?

MakcumasnpbHas IPOAOJIKHUTECJIbHOCTD ITOJIHOTO JIYH-
HOI'o 3aTMEHHA!

Puc. 7.5

MaxkcumanbHast IPOJAOJIKHUTENIBHOCTD ITOJIHOIO COJI-
HEYHOI'O 3aTMCHHS:

Puc. 7.6




YPOK 8 wsn o SO 0L T,
3AKOHbI KEMNEPA

1. ChopmynupyiTe 3aKoHbl Kennepa.

[Tepssriit 3akon Kenepa

Bropoii 3akon Kensepa

Tpertuii 3akon Kemnepa

2. Ha pucyHKe 8.1 yKayuTte TOYKU adenus 1 nepurenms.

Puc. 8.1

3. BoiBeauTte GdopMynbl 4N BbIYMCNEHUSA NEPUTENMHHOIO U adenuinHoro
PacCTOSHUM MO U3BECTHLIM 3KCLEHTPUCHUTETY M 3HAYEHMIO GONbLLIOK
nonyocH.
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4. Onpepenute adenviHoe pacctosHue actepona MuHcK, ecnm 6onb-
wasn nonyock ero opbutel a = 2,88 a. e., a akcueHTpucuteTe =0,24,

Pewenue.




5. Onpeaenute nepurenMinHoe paccroaHuve actepouaa MKap, ecnm
6onbluan Nonyochb ero opouTol @ = 160 MNH KM, @ 3KCUEHTpUCHTET
e=0,83.

Pewenve.
: ! I ‘ T - ] i ;
\ ; SO NUNOES O SOV S SR | ! . : |

6. BoinonHuTe 3apaHue.

Bapuanm 1.

1. Ha pucyuxke 8.1, @ ykaxxute To4K1 OpOHTBI, B KOTOPBIX:
a) CKOPOCTD MJIAHETHI MAKCUMAJIbHA;
0) noTeHIMAIbHAS YHEPTUA MAKCHMAJIbHA,
B) KHHETHYECKAs FHEPIUsl MUHUMAJIbHA.

2. Kak uaMeHsieTcsi CKOpPOCTh IJIAHETBI TIPH ee JAIBMKeH U oT ade-
JIMA K Mepuresinio?

Bapuanm 2.
1. Ha pucynke 8.1, 6 ykaxure To4Kn OpOUTDI, B KOTOPBIX:
a) CKOPOCTD IJIAHEThl MUMHUMAJIbHA,
6) noreHMaIbHAs IHEPTUS MUHHMAJIbHA;
B) KMHETHYECKas dHePrust MAaKCHMaJIbHa.
2. Kak namensieTcsi cKopocTb JIyHbI [IPH ee JIBUKEHNH OT TepH-
resi K anoreio?

7. Pewwure 3apaum.

Bapuanm 1.

1. Onpenenure nepuoa odpaienns acrepouna Benopyceus, ecm
Hosbinas nosyock ero opoutsi @ = 2,40 a. e.

2. 3sesansiit nepuon obpamenus lOnurepa Bokpyr Connua
T=12 ner. Kakoso cpennee paccrosinme ot IOnunrepa 1o Connua?



Bapuanm 2.
1. Ilepnon obpamenns maznoit raanerst [laran soxpyr Connna
T'= 5,6 roga. Onpezennre GOBIIYIO MOAYOCH €€ OPOUTHIL.

2. Bostbinasi nosyock opouTst acrepomaa Tuxosa = 2,71 a.e. 3a ka-
KO€ BpeMst aToT actepoin obpauiaercsi Bokpyr Connia?

ewenue (éapuanm ).
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YPOK 9 UL SO g
3AKOH BCEMWPHOIO TArOTEHUSA

1. 3anuwmnte GopMyNy 3aKOHa BCEMUPHOTO TATOTEHUA U OOBACHUTE
BXOJALLME B HEE BENUYWHBL.

i |
F=| | re F— cuna B3anMozeicTsust

2. 3aKOHYUTE NPEANOMEHUS.
[1pu BbIBO/IE 3aKOHA BceMUpPHOTo TAroTeHus: HbloToH nenosibzo-
BaJl caIeyione HabmoaeHst:

a)

0)

W MPHILETT K BbIBOJIAM, YTO

B




3. B yem cocTouT yTouHeHue u 0606ueHne HbIoTOHOM NEpPBOro 3aKo-
Ha Kennepa?

4. 3anuwute Gopmyny YTO4HEHHOro HbIOTOHOM TPETbEero 3aKoHa
Kennepa v 06bACHWTE BXOASLLME B HEE BENUYUHDI.

5. 3aKOHYMTE NPEANOKEHHS.

BOBMyIIleHHblM JIBUKCHHEM HeGeCHBIX TeJl HA3bIBAIOT

Hernrryw GbL1 OTKPBIT B peayJibraTe _

6. Pewwre 3apa4u.

1. Onpenennte maccy Carypha (B Maccax 3eMJIH) 1yTeM CpaBHe-
uusi cucremsl Carypu—Turan ¢ cucremoit 3emasi—Jlyna, ecim us-
BeCTHO, YyTo cnyTHUK CaTtypHa TUTaH OTCTOMT OT HEro Ha paccTo-



suun r= 1220 Toic. kM 1 obpautaercs ¢ nepuonom T'= 16 cyTok.
Jlns nonyyenus nanHbIx o JIyHe BoCrosib3yiTech CIpaBOYHUKOM.

2. Onpenenure Maccy Kapaukooit muanetst [nyton (B Maccax
3emun) mytem cpaBHenus cucremst [LryTon—XapoH ¢ cuctemoii
3emnsa—Jlyna, ecsin u3BecTHO, 4To XapoH otcTouT OT ILnyToHa Ha
paccrosiumn r= 19,7 Thic. kM 1 o6painaercs ¢ nepuogom T'=6,4 cy-
tok. Maccel JIyusr, Xapona u Tutana cuutaiite npeHebpexumo
MaJIbIMH 110 CPABHEHHIO C MACCAMM TUJIAHET.

Pewenue.
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YPOK 10 o~ \lag p

OMNMPEAENEHUE PACCTOAAHUM 10 HEBECHbIX TEN
B CONHEYHOW CUCTEME U UX PASMEPOB

1. 3aKOHYUTE NPEAIOKEHMS.

Jlnst mamepenus paccrosiuuii B npesenax CoHeunoit cucreMl
MCTIOJIB3YIOT ACTPOHOMUYECKYIO e/IMHUILY (a. e.), KOTopas pasHa

cpeatemy

lae=__ KM
Paccmanue 10 OG'b(?KTa [0 BPEMCHH ITPOXOXKJIEHHMA paﬂuonoxauu-
OHHOI'O CHIHAJIA MOKHO OIpeieJINTh 1o (opmye :

rae

2. [lanTe onpegeneHus NOHATUAM «napannaxkc» U «6asucr; Ha PUCYH-
Ke 10.1 noKaXuTe aTu BENUYUHbI.

6
" ITapannaxkc —
N ¥
/ \
/ \
/! \
/ \
! \\
/
’ N
N\
A”\ \\ B
I, \\
Puc. 10.1 Basuc —

3. Kak ¢ noMolblo NOHATUIH Napannaxkca v 6a3auca onpeaenuTs pac-
CTOSIHWE [0 yAaneHHoro HepocTynHoro obvekra C (puc. 10.1)?




4. Yron, nog KOTOpPbLIM CO CBeTMNa S BUAEH paauyc 3eMnu, NnepneHau-
KYNAPHbIA Ny4y 3pEHUA, HA3bIBAETCH rOPU30HTaNbHbLIM Napannax-
coMm p (puc. 10.2). Onpepenute pacctosHus: a) Ao JlyHbl, ecnu ee ro-
pPU30HTaNbHLIW Napannake p = 57’; 6) ao ConHua, ropu30HTaNnbHbI
napannakc Kotoporo p = 8,8”.

.___.':.*__‘_‘_._ bty
S i
Puc. 10.2
Pewenue.
a) |
;
-
i | |
‘ | 1 | [
i 6) 'l 1 | !
| ! } '
T sy
i } L ! t t 1
L L1 | f L 1|
5. lononHuTte pucyHok 10.3 Heo6Xxo- He6ecHoe cBeTUNO

AUMbBIMU MOCTPOEHUAMU U BbiBEAUTE
dopmMyny, NO3BONAWYIO ONPeaenuTb
paauvyc HebecHoro ceeTuna (B paauycax
3emnu), ecnu U3BECTHbI YrNOBOK paguyc
CBETMNa P W ero ropu3oHTaNbHbIA Na-

pannakc p.

3emns

Puc. 10.3



|
|

-+

i | S S

6. Pewute cnegylowme 3agayu (Npyv pacyerax cyutainTe, 410
¢ = 3-10°km/c, R, = 6370 km).

Bapuanm 1

1. Pannonokarop 3aukcHpoBas oTpaXKeHHbII CUHTHAT OT TTpoJie-
Taiomero BOman 3emsn acrepouza yepes t = 0,667 c. Ha kakom
PaCCTOSAHMM OT 3eMJIM HAXOHJICS B 9TO BPeMsi aCTePOH/L?

2. Onpenenure paccroanue ot 3eman 1o Mapca Bo Bpemsi BeJin-

KOTO NMPOTHBOCTOSIHUA, KOTJIA €r0 TOPU30HTAJILHBIH NaPaIIIAKC
"

p=232"

3. [Ipu vabmonenun npoxosxaeHus Mepkypus 1o aucky Cosnia

OTTpeIeJTHIIM, YTO ero YIJIOBOI pasuyc p = 5,5", a roOpU30OHTATBHBII

napasiake p = 14,4"”. Onpenenure auneinsiii paanyc Mepkypust.

Bapuanm 2.

1. Curnan, nocianuslii paanonokatopoM k Benepe, Bosspatui-
cst Hasajl yepes £ =4 mun 36 c. Ha kakoM paccTostHUH B 3TO Bpe-
MA Haxoausack Benepa B cBoeM HHKHEM COeIMHEHHH?

2. Ha kakoe paccrosinue Kk 3emJie 1o/uietan acrepous Ukap, ecim
€ro rOpH30HTAJIbHbII Hapasiake B 310 Bpemsi Obu1 p = 18,077

3. C nomoiubio HabMIOAEHUH ONIPEIEINIIH, YTO YIJIOBOI panu-
yc Mapca p = 9,07, a ropusonTanbHblii napaiiake p = 16,9”.
Onpenenure uueitHblil paauyc Mapca.

Pewenue (sapuanm ____).
HEEEEEEN I S G RELL )
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YPOK 11 T R
ABUXEHUE KOCMUYECKUX AMMAPATOB

1. 3anuwuTe GopMynbl, MO KOTOPbIM ONPEAENAIOT 3HAYEHUA KOCMUYE-
CHUX CKOPOCTEN ANA NOBEPXHOCTH 3eMNu, U 06BbACHUTE BXOAALLME
B HUX BEWYUHbI.

Benuynnbl, 0603Ha- YucnexHoe
Hog:g;:)eg;an ®opmyna YeHHble B GopMynax 3Ha4YeHHe CKO-
GyKBamu POCTH, KM/C
[TepBas
Bropas
Tperpsa™

[Ipoananuaupyiite sanucanHble (JOPMYJIbI U cieJaiiTe BRIBOBL.

Kocmuueckue CKOPOCTH HE 3aBHCAT OT

KocMuyeckue CKOpOCTH JIJIA IIOBEPXHOCTEH IPYTUX HEOECHBIX TeJT

3aBHCAT OT

Tpaexropueii IBUKEHWNS TeJI ABJISETCS:

a
) (nepeas KOCMUUeCKast CKOpocmb)

0)

(6Mopan KOCMUNECKas CKOPOCTD)

B)*

(mpemuva KOCMUMECKas CKOPOCMb)

2. PaccuuTaitte nepsyto (@) U BTOpYH (6) KOCMUYECKHE CKOPOCTKM ANA
INyHbl (Macca JlyHsl m = 7,35- 10?2 Kr, a ee paauyc R = 1740 km).




Pewenue.

i T | | | I |
1 f t 1 1 1 ] T
1 | I | f | | !
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3.* MoxeT nu nepuoa 06paLleHns UCKYCCTBEHHOIO CNYTHUKA 3eMnu, ABU-
Hylwerocs no 3aKkoHam Kennepa, 6bitb T = 81 MuH? OTBET apryMeH-
TUpYHTE.

4. laitTe onpegeneHns NOHATHUAM.

Opbura —

Anoreir —

Ilepureii —




IDKCUEHTPHCHTET OPOUTHI —

5. Ykamute GopMbl OpOUT HEGECHbLIX TEN, ECIIU WX IKCUEHTPUCHUTETDI
NPUHUMAIOT CNEAYIOUME 3HAYEHUA:

3Ha4eHue IKCUeHTpUCHTETa dopma opbuTsl

e=0

e=1

e>0

O<e<i

6. PaccuuTaitTe Bpems nonerta no nonyannunTuYecKon opbure: a) 4o
Mapca; 6) o Benepbi.

Pewenue.
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YPOK 12 il 20_r.

OBLUME XAPAKTEPUCTUKU NNAHET.
NPOUCXOXAEHUE CONHEYHOW CUCTEMbI

1. Nepeuncnute NNaHeTbl B NOPAAKE yaaneHusa ux oput ot ConHua.

2. Kakue nnaHeTsl BXoAAT B cocTaB CoONHEYHOW CUCTEMBI?

3. 3aKOHYUTE NPEANIOMEHUS, Kacalowurecs o6LMX XapaKTepUCTUK Nna-
HeT ConHEeYHON CUCTEMBI.,

Bapuanm 1.

[1nanera, uMeroias HanbGOABIIYIO NOJYOCh OPOUTHI, —

Ha camoe Giinskoe paccrosinue K 3emJie U3 IIaHeT-THIaHTOoB MoJi-

XOoHuT

Camblii utTebHbIH nepuo obpaienns Bokpyr CostHita us nia-

HET 3eMHOM TPYIITLI UMeeT

Camas Gosbliast 1o pa3amepy niaHeTa —

Camoii 60ab1110i1 Maccoil U3 IUIaHET 3eMHON TPyIbl obranaer

Camyio MaJIyIo Maccy uMeeT IJiaHera

Camy10 MaJIyIO CPe/IHIOI0 IJIOTHOCTh MMEET NJaneTa




N
CaMbiM GOJIBIIMM MIEPHOJIOM BpalleHUsl BOKPYT ocH obianaer

IJ1aHera

Onun CIIYTHHK UMEET ILIaHeTa
B ConHedHOM cucTEME UMEIOTCS cjeayoluie IVIaHETbI-TMIraHThI:

Bapuanm 2.

Ha camom 6mm3kom pacctosiiun oT CosHia o6paliaeTcs niaHeTa

Ha camoe 6im3Koe paccTosinMe K 3emJe MOAXOAUT TIaHeTa

Camprit kopoTtkuit nepuoa obpamenus Bokpyr ConHua cpeau

IJIAHET-TUTAaHTOB UMEET

Camas Gosbiuasi o pasMepy IIaHeTa 3eMHOIT TPy bl —

Camyio 60J1bI1IYI0 MAcCy NMEET ITaHeTa

Camoe H/IM3KOe 3HAaYeHHEe K Macce 3eMJIM HMEeT Macca TIaHeThl

CaMym 6OJIbl.l.ly10 CPeLHIO0 IUVTOTHOCTDL UMEET IJIaHeTa

BricTpee Bcex BOKpYT OCH BpalaeTcs 1JiaHeTa

He umetor CITYTHHKOB IIJIAHETbI

K rnianeraM 3eMHOM IPYIIIBI OTHOCHTCS




4, 3aKOHYMTE NPEaNOKEHUs, Kacalowmecs OCHOBHbIX CBOWCTB Ten
ConHEeYHOM CUCTEMBI.

Ocnosnas macca ConHeuHOH CHCTEMBI COCpeI0oTOYCHA B

Mopma opbUT nuaneT

[TnockocTH OpOUT TIAHET
BoAbIIMHCTBO NJIaHET BPALAIOTCS BOKPYT CBOMX OCeil B OJTHOM

HalpaBJIeHUH, HCKJIIOYEeHHE COCTABAAIOT
[To cBouMm QJHSHHECKHM M JIMHAMMYECKUM CBOMCTBAM ILJIAHETHI

JIEJISAITCS. HA TPYIIIBL:

5. B page yucen, BbipamalouMx CpeAHMe PaccTOAHUA NnaHeT oT
ConHua, MMEETCA HEKOTOpPas 3aKOHOMEPHOCTb, NOAMEYeHHasn
eue 8 XVIII B. (npaBuno NnaHeTHbIX pacctoaHui Tuunyca — bope):
a=04+0,3-2" rgpe a — 60nbluan NONyoCb NNaHETHOW OPBMUTDI,
a.e.; N — NnoKasaTenb, NPUHUMAIOLWKMK ANS KaXA0W NNaHeTbl onpeae-
NeHHble 3HavyeHuna (ans MepKypua n=—eco, ans BeHepol n = 0, ana
3emnu n = 1, v panee 2, 3...). No dopmyne Tuunyca — Bopae noa-
cyuTanTe 3HaYeHusa Bonblunx Nnonyocein opbuT nnaHeT u, cpaBHMBan
MX C UCTUHHBIMK PACCTOAHUAMM, Nocne 3anonHeHua Tabnuubl cae-
navTe BbiBOAbI.

e | 1 | puamves, | _lemen
Mepkypuii —o0 0,39
Benepa 0 0,72
3emusi 1 1,00
Mapc 2 1,52
[Tosic acreponion 3 cp. 2,90




T e e i e s
Onurep 4 5,20
CarypH 5 9,54
Ypan 6 19,19
Hentyn 7 30,07

Buisoowt:




YPOK 13

« »

NAAHETbI 3EMHOM MPYNMbI

200

1. Monb3yAch CNPaBOYHLIMK A@HHBIMKU YYEOHUKA, 3anonHuTe Tabnu-
Ly C OCHOBHbLIMU GPU3UHECKUMU XAPAKTEPUCTUKAMM NNAHET 3EMHON

rpynnbi.
DU3UHECKHE XapaKTePUCTUKK NnaHer Meprypui Bexepa 3emna Mapc
Macca (B Mmaccax 3emun) 1,000
Jlnametp (B imamerpax 3emin) 1,000

[TroTHOCTD, KT/M*

nCI)HOJl BpaleHuA

Atmocdepa:
* JaBJieHue

* XUMHYECKHI coCTaB

Temneparypa nosepxuoct, °C

Yucao CINIYTHHKOB

Haspanus CIIVTHHKOB

3arosiuB TabJniLy, ciesaiiTe BbIBO/IbI M YKAXKHUTE CXO/ICTBA M pas-
JIMYHA MEKLY M1aHeTaMH 3eMHOIT TPYIITIbL.

Buisoow:




2. Ha rpadwmkax (puc. 13.1) noka3aHbl 3aBUCUMOCTH AaBNEHUA U TEM-
nepaTtypsl B atmocdepe BeHepobl. Ha ocHoBe aHanu3a rpadmKoB oT-

BETbTE Ha BOMPOCHI.
Lasnenue, Na

3 5 7
PV .ok i
/
/!
/
L I
;100— -..\[
© el
o
8 -
0
o 50+ T
100 300 500 700
Temnepatypa, K
Puc. 13.1

Ha xakoii BbicoTe aBJIeHHe aTMOC-
¢hepoi Beneput pasio armocdepromy
JIABJIEHUIO Y TIOBEPXHOCTH 3eMJIu?

Yemy paBHa TeMIiepatypa aTMoc-
(hepor Benepnbl Ha nannoii Boicore?

3. C noMoubio pucyHKa 1.3.2 onvwuTe BHYTPEHHEE CTPOEHUE 3eMNu.

Puc. 13.2

4. 3aKOH4YUTE NPELNOHEHUS.

Bapuanm 1.

Campblit 60J1b1110#1 TIepenaa IHEBHOH W HOYHOM TeMIepartyp Io-

BEPXHOCTH Y ILJIAaHETbI

Bricokas remniepatypa nosepxuoctu Beneps oOyciiosnena




Ilnanera 3eMHOM rpyIIbl, CPeAHSsA TEMIIEPATypa IIOBEPXHOCTH

koropoitl uuxke 0 °C, — aro

Bosbnias yacthb NMOBEPXHOCTH IMOKPLITA BOJIOH Y IJIaHEeTbI

=
B coctas ob6n1akoB BXOZAT KAIlCJIbKH CepHO["’i KHCJIOTHI Y TJIAHETbI

Bapuanm 2.
[Lranera, cyTOYHBIH IIEperaj TeMnepaTyp noBepxXHocTH KOTOPOit

cocrasiaset okosno 100 °C, — ato

[InaneTsl, TeMiiepaTypa NOBEPXHOCTH KOTOPBIX ObIBAET BBILIE

+400°C, — aro

[Inanera, B armocdepe KOTOPOIi YACTO IPOUCXOAT TI00AIbHBIE

nblIeBbie GypH, — aToO

[TpakTHueckn He nMeloT aTMochepbl IJIAHETHI

[Tnanera, obnanaiomas 6uochepoit, — ato

5. Kakne dpusnyeckune xapaKTepucTMKKM NnaHeTbl HeO6X0AUMO 3HaTb,
4TO6bl BbIYUCNUTL €€ CPEAHIO0 NNOTHOCTL?




YPOK 14

NNAHETbI-TUIAHTDI

1. Nonb3yack CNPaBOYHUKAMM, 3aN0NHUTE TaBNULLY C OCHOBHBIMU hH-
3UYECKMMM XapaKTepUCTUKaMMU NNaHEeT-rMraHToB.

»

20 r.

DU3HYECKME XaPAKTEPUCTUKK NNaHeT

Onutep

CatypH

YpaH

HentyH

Macca (B Maccax 3eMJiH)

Juamerp (B AnameTpax 3emin)

[TnoTHOCTB, KI/M*

[lepnoa Bpanienus

Armocdepa:
* Temneparypa, °C

* XUMHYECKHI COCTaB

Yueso crnyTHHKOB

HasBaums caMbIX KPYIHbIX
CIYTHUKOB

3anoanns TabJMILy, ce/aiiTe BBIBObI H YKAXKHTE CXO/CTBA M pa3-

JIHYMA MEXK/LY IJIaHeTaMU-THIaHTaM M.

Buieodwt:




2. NpoBeauTe Ka4YeCTBEHHOE CPaBHEHWE CBOWUCTB NNaHEeT 3eMHON rpyn-
Nbl ¥ NNAHET-rMraHToB. MCNoNb3yHTE NPU 3TOM CNOBA: «BbliCOKan ™,
«HU3Kana», «6onbWwan» 1 T. N. B BbIBOAE YKaXMTE NpUHLMNKMANbHOE
OTNM4YME NNAHET 3EMHOW rpynnbl OT NNAHEeT-TMraHToB.

XapaKTepuCTHKK MnaHeTsl 3eMHOM rpynnbl MnaxeTsbl-ruranTbl

Paccrosuue
ot CousHia

Pasmepsl

Macca

[TnoTHOCTE

Armocdepa

CryTHMKH,/KOJIbI1a

Buisod:

3. 3aKoH4UTE NPEANOMEHHUS.
OcobeHHOCTBIO BpallleHHs TUIAHET-TUTAHTOB BOKPYT OCH SIBJISI€TCS

TO, 4YTO

Hasmuue y IOnurepa u CaTypHa IJIOTHBIX M IPOTSKEHHBIX aTMO-

chep obbacHseTCA
p




Cnytauk Catypha obnanaeT MOUHON

atmocdepoit, coctos1iel B OCHOBHOM M3 a30Ta.
ITs1aHeTBI-rUrainThl HMEIOT MAJIYIO CPEHIOIO IIOTHOCTD 110 [IPH-

YHUHE

CyulectBoBaHue KoJell 00HAPYKEHO Y CAeNYIONINX TIaHeT-TH-
raHTOB:

[Onurep usnyyaer sHauuTEIbHO OOJIBIIE TETUIOBOM SHEPIHH, YEM

nostyyaeT ee ot Cosnnua. [Ipuunnoil 3T0ro MOXKHO CHMTATD

4. 3se3aHbli nepuopa o6pauleHusa CatypHa Bokpyr ConHua T= 29,5 ro-
na. Kakoso cpegHee pacctoaHue ot CatypHa go ConHua?

Pewenue.




5. Kako# Bua 6yaet UMeTb Konbuo CatypHa ana Habnogatens, Haxo-
JSALEerocs Ha aKkBaTope W Ha nontocax CatypHa?

MecTononomeHue HabnwaaTena Bua konbua CatypHa ana Habnwoaartens

Ha akBarope CartypHa

Ha nomocax Carypua

6. 3aKOHYUTE NPEANOKEHUS, KacaloWwMUecs BHYTPEHHENo CTPOEHUA
nNaHeT-ruraHToB.

Y nnaner
MEK/1Y LEHTPAIbHLIM SIPOM M NPOTsIKeHHOI atMocdepoit nme-
eTes 00010MKa €O CBOHCTBAMUI MeTaJLIA.

[11aHeThI-TUTaHTBI, Kak ¥ 3emiist, 06/1a1al0T MATHUTHBIM TI0JIEM,
HAIPSKEHHOCTh KOTOPOTO

y [Onurepa

v CatypHa

y ¥Ypana

y Henrtyna

[Tonsiprpie cusinyst GblIM OTMEYEHb Y CAAYIONNX TIaHeT-IH-

'aHTOB:




YPOK 15 Al NI, 1 I

NYHA. CNYTHUKU NNAHET

1. Kakue runotessl o6pa3oBanus JlyHbl BaM M3BECTHbI? KpaTko uano-
UTE UX CYTb.

2. Ha cnepytoLime BonpoChl AaNTe OIHOCNOMHbIE OTBETbI — «f1a» UMK «HET»,

1. AABasiercst mm JIyna 6mpkaitiunm K 3emie HeGecHbIM
TenoM? o TR

2. Umeetcst in na Jlyne armoccepa? ——

3. Crynana nu va JIyHy Hora yenoBeka? LTI

4. Cmor i1 661 KOcMOHABT Ha JIyHe BOCIIOJIb30BATHCS
KOMITACOM JI/ISI OPUEHTHPOBAHHUSA, KAK IyTelIeCTBeHHNUK
Ha 3emuie? fos

5. XapakrepHbl Jiu U151 JIyHBI pe3kue cMeHbI TeMneparyp?

6. [ToxoxKe 71 JIYHHOE BEIeCTBO Ha BYJIKAHHYECKHE
3eMHBIE TIOPO/bI — 6a3aibThl? I

7. IMeroTcst I B JIYHHBIX TTOPO/IAX CJI€/Ibl OPraHHYeCKUX
COeMHEeHUI? B

8. BepHo Jiu yTBepsKIeHHE, YTO BO3PACT JIYHHBIX TOPOJI
cocTaBJisieT OKoJIo 4,5 Map siet? e

9. Cpsizanbl v ¢ JIyHOIT ABAEHHS TPUJIMBOB M OTJIHBOB
Ha 3emuie? I

10. meeTcs M B JIYHHBIX MOPSIX Boj1a? —_—

11. SIBAsAIOTCA JIM KpaTepbl CAaMbIMH MHOTOYHCJIEHHBIMM
obpasoBatusimu Ha Jlyne? R

12. Bepho Jn, uro Jlyna nosepuyTa Kk 3emJie Bcerjia
OJTHOH CTOPOHOIH? i



13. MosHO JTH 3yyaTh BHyTpeHHee cTpoenue JIyHbl

IO 3aMTMCAM COTPSICEHUIT OT YAapPOB METEOPHUTOB

1O ee MOBEPXHOCTH? LA
14. Ocp Bpamenus JIyHbl 1oYTH NepneHIMKYJIspHA
IJI0CKOCTH ee opouTsl. Byzer sin na nebe Jlynot

o Masioit Meagseuisl urpath poss [lonsipHoii 38e3/1p1?
. JononHute pucyHok 15.1 M Ha ero ocHoBe 06bLACHUTE MEXaHU3M
SBNEHUS NPUNUMBOB U OTNWBOB Ha 3emne.

3emns (BuA C nonioca) I
Puc. 15.1

Yepes kakue MPOMeKYTKH BPeMEHH B CPe/THEM JIOJKHBI HACTYaTh
NPHJIMBBI M OTJIMBBI B KAJK/IOM OIpe/Ie/IeHHOM MecTe Ha 3emuie?

. Ucnonb3ys Kapty JlyHbl, Ha pucyHke 15.2 HarnauTe M noanuwunTe
cnepywowme obvekTol: mopa (Kpuaucos, U3o6unusa, O6nakos,
CnoKoWcTBuMA), ropHble xpe6Tsl (Anbnbl, KaBkas), kpatepbl (ApxuMen,
ApucToTens).

Kpymble 06bexTs BUANMOTO ¢ 3eMau noayuapus JIyHsl

Mope AcHocTH



5. Mope MocKBbl, pacnonomeHHoe Ha HEBUAUMOW CTOPOHE JlyHbl, UMe-
eT nonepeyHuK D = 300 kM. MoXHO nu 6bino Gbl YBMAETL €ro ¢ 3eMnu
HEBOOPYHEHHbIM rNa3oM, ecnu 6bl OHO HAXOAUNOCH Ha 06paLLEHHOM
K 3emne nonywapuu JlyHol? OTBEeT 060CHYIWTE, NPUHMMAan BO BHUMa-
HUWEe, 4YTO pa3pellaoLuas cnocobHocTs rMa3a o = 1"

Pewernue.

bedad o Jebolsd [ bo be b de]
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6. Ha Kpat NyHHOro AMcKa BWAHA ropa, BbiCTynawwas Haj HUM Ha
0.=0,03". Cy4eToM TOro, 4TO NIMHEHbIA guameTp JlyHbl D = 3480 KM,
a yrnosow gvametp ¢ = 30°, HaWauTe BLICOTY 3TOW ropbl B KUNOMe-
Tpax.

Pewenue.
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7.* [ne Ha «nyHHOM Hebe» KOCMOHAaBT yBUAUT 3eMI0, ec/i OH ByAeT Ha-
XOAMTLCH B LEHTPE BUAUMOro Ans Hac nonywapus JlyHbl?




8.* Monb3yAack CNPaBOYHWUKOM, 3anoNHWUTE TabnuLy, B KOTOPYIO HEO6X0-
AMMO BHECTH CBEIEHURA O KPYMHbIX CYTHUKAX NNaHET.

Macca, MNOTHOCTL,
CnyTHUK Mnaxeta AuameTp, KM % 102 xr /M

lanumen

Turan

Kanaucro

Ho

Jlyna 3emuis

Espomna

Tpuron

9. Cpeau cnytHuKoB JlyHa, EBpona, TutaH, Mo, larnumen u ®oboc yKa-
MTE TE, KOTOPbIE COOTBETCTBYIOT CNEAYIOWUM YTBEPHAEHUAM.

CryTHHUK, Ha KOTOPOM 0OHapY KeHbI JIEHCTBYIONINE BYIKAHBL

Cambiii 6osbioii cnyTHUK B CostHeuHoi cucteme:

CnyTHHK ¢ MOLIHO# a30THOIT aTMocdepoit:

CriyTHHK, Ha KOTOPOM TTOOBIBATH JIIO/IH:

CriyTHHK, 00pallaionmiicst BOKpYT IVIAHETh B TPH pasa GpicTpee Bpa-

[LIEHNSI CAMOIT IJIAHEThI BOKPYT OCH:

CnyTHHK, JIeisAiy10 000I04Ky KOTOPOIO IepeceKkaeT ceTh CBeT/bIX

HTEMHBIX Y3KHX I10JI0C:




YPOK 16 st UL 20_r.
MAJBIE TENA COJTHEYHOWU CUCTEMBI
1. 3aKOHYUTE NPEANOKEHUS.

KapsiMkoBble 11aneTsl npeacTasisiior coboii

Kal)Jll‘!KOBblMl‘[ IIAHeTAMH CYUTAIOTCA OOBEKTHI

2. KapnuKOBbIMK NnaHeTaMu ABNAIOTCA (HYMHOE NOAYEPKHYTb):
Mepkypui, MnytoH, Mapc, Tutan, Uepepa, XapoH, Becta, laHumen,
CepnHa, EBpona.

3. 3anonHute Tabnuuy: OxapakTepusynTe OTAMYUTENbHbIE 0COBEHHO-
cTK Manbix Ten ConHEeYHOW CUCTEMBI.

XapaKTepucTUKK Acteponas HomeTs Mergr%%:mue

Bus na nebe

1. [maBHBIH nOsC
aCTEePOMH/IOB

OpO6uTsl, (

(pa3amepbl, )
nepuoz) 2. Iosic Koiinepa

(

Cpennue
pasmepbl

Cocras

[Tpoucxoxne-
HHe

[TocnencTBus
CTOJIKHOBe-
HUA ¢ 3emei




4. 3aKOHYUTE NPEeAIOKEHHS.
Bapuanm 1.

OcTtaToK METEOPUTHOTO TeJIa, He CrOPeBLIMii B 3eMHOM aTMocdepe

H yl'[aBIIIHl"J[ Ha MOBEPXHOCTD 3eMJIH, Ha3bIBAIOT

Pa3mepbl XBOCTa KOMET MOTYT NTPeBbIIATh

SA1po KOMETbI COCTOUT U3

MeteopHbie TeJia BPBIBAIOTCS B aTMOC(hepy 3eMITH CO CKOPOCTSIMH

Pagunant — aro

Kpynubie acteponabl MeI0T cOOCTBEHHbIE HMEHA, HallpUMep:

Bapuanm 2.
Ouenb ApKHil METEOP, BUAMMBIH Ha 3eMJIe Kak JieTsuii o HeOy

OrHeHHBIH miap, — aTo

[0/10BBI KOMET IOCTUIAIOT Pa3MepPOB




XBOCT KOMETbI COCTOUT M3

MGTEOI’)Hble TeJia, BJeTallve B armoccbepy 3eMJH, cBeTATCH,

HCMapAKTCA U IMMOJTHOCTBIO CrOpalT Ha BhICOTAX

TBE'[)JU)IG OCKOJIKH KOMETBI IOCTEINEeHHO pacIipeeJIAnTCA 110 Op-

OuTEe KOMETBI B BUILE

Opbuter GonpinmnceTsa actepon/ios B CosHeYHOIT cHCTEMe pac-

noJiaraloTcs

5. EcTb v NnpUHUMNUanbHana pasHuua B PU3MHECKON NPUPOAE MENKHUX
acTepouaoB U KPYNHbiX MeTeoputos? OTBET apryMeHTUpyinTe.

6. Ha pucyHke 16.1 nokasaHa cxema BCTpeyd 3eMnu ¢ METEOPHbLIM
noTokom. [poaHanu3npyiTe pUcyHOK W OTBETLTE Ha BOMNPOCHI.

KakoBo nmpoucxoxaeHne METEOPHOTO MOTOKa (Posi METEOPHBIX
qyacTuIr)?

Op6uTta METEOPHOro pos

MaBHan Macca METEOPHbIX YacTHL, 3emns .
Puc. 16.1



Ot 4ero 3aBUCHT neproL 0OpaIeHuss METEOPHOTO MOTOKA BO-
kpyr Connna?

B kakom ciryuae Ha 3emiie Oyzer nabaoatbes Hanbosibliee Ko-
JIMYECTBO METEOPOB (METEOPHbII, HJIW 3BE3/IHBIIl, 10K/b)?

[To kakoMy MPUHIMITY JAIOTCS HA3BAHUS METEOPHBIM MMOTOKaM?
Haszosure HEKOTOpbIE U3 HUX.

7. U306pa3uTe CTPYKTYpY KOMETh (puc. 16.2). YKawuTe cneayowue
3NeMeHTbI: AP0, roNoBa, XBOCT.

T =~ _Op6uta KOMeTEI
~

/
ConHue ’
W rs

rd
-~

Puc. 16.2



8.* Kakas aHeprva BbiAENUTCA NpH yaape MeTeoputa maccorn m = 50 Kr,
MMEIOLLErO CKOPOCTL Y NOBEPXHOCTH 3eMnun v = 2 KM/c?

Pewenue.
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9. Kaxosa Gonbwas nonyocb op6uThl KOMETLI [@annen, ecnu nepuoj ee
obpaulenuna T = 76 ner?

Pewenue.
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10. BoluucnuTe NpUMEpPHYIo WMPUHY METEOPHOTO NoToKa MNepcens B Ku-
noMertpax, 3Has, 4To oH Habnogaetcs ¢ 16 uiona no 22 aBrycra.

Pewenue.
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YPOK 17

MCCNEAOBAHUE 3JIEKTPOMAIHUTHOIO

HUTE!:

“« »

20_r.

U3NY4YEHUA HEBECHbIX TEJI

1. Ana obnacTen cnexkTpa 3NeKTPOMarHUTHbIX BONH (CM. Tabn.) yka-

a) crenedb NoroEeH s TPH IMTPOX0K/AEHUH CKBO3b 3eMHYI0 aTMO-
cepy (cunbHast, cinabast);
0) MeTozbl ucesieloBatms (¢ OBEPXHOCTH 3eMiu, BHeaTMocdep-

HbIE);

B) NPUEMHHUKH H3JTYHECHHA.

Mornowexue
06nactb [nuua NPK NPOXOM- mg;gﬂ:_ ns::l:‘
cnexTpa BONHBLI AEHWH Yepe3
atmocdepy BaHuA U3Ny4eHUA
lamma-
‘ < 0,01 um
U3JIyYyeHHe
Penrtrenosckoe
0,01—10 um
HaJyyeHue
Yawrpa- 10—-310 um
t¢uonerosoe
M3JIyueHHe 310390 um
Bumnmeie ayun | 390—760 um
0,76—15 Mkm
Nudpakpacuoe
M3JIydeHne 15 Mxm —
1 MM
Panmnososnnbl >1 MM

2. OTBeTbTE Ha BONPOCHI.

Kakue u3 y4acTKOB IIKA/IbI 9/IEKTPOMATHUTHOTO M3JIy4€eHUs 5iB-
JIAIOTCS «OKHAMM [TPO3PAYHOCTU» JUIS UCCIIEI0BATE IS, HAXO/IS-
1L{erocst Ha [OBEPXHOCTH 3eMIn?



EcTb 11 0OCHOBaHUS CYUTATH COBPEMEHHYIO ACTPOHOMMIO BCEBOJI-
HOBOI?

3. 3aHecute B Tabauuy GopMynbl, XapaKTEPU3YIOLWWE OCHOBHbIE
ONTUYECKWE NapameTpbl TENECKONOB.

OnTuyeckue B ¢popmynax Gyksammu
napameTpbl Popmyne! 0603HaYEHbI

Bunumoe
uanydenue ()

Paspermaiomas
criocobHoCTD (W)

[Tponunaronias
cusa (m, )

4. Kakue yBenu4yeHus MOXHO NoNy4MTb C NOMOLLbIO WKONLHOMO TENe-
CKOMa, B KOTOPOM YCTAHOBNEH 06 BEKTUB C POKYCHBLIM PACCTOSHUEM
F = 800 MM ¥ MMEIOTCH CMEHHbIE OKYNSAPbI C POKYCHBLIMU PaCCTOA-
HuaMu f, = 28,20 n f, = 10Mm?

Pewenue.




5. KakoBo pa3spelueHue Teneckona ans Bu3yanbHblXx HAaGNIOAEHWA,
ecnu ero o6bexkTuB umeeT guameTtp D = 80 mm?

Pewenue.

+

i

!
L
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1 . L1 . R

| — —

6. Ha pucyHke 17.1 nokasaHo oTpameHue paguosont (A = 0,038 m)
OT NOBEpPXHOCTH Jpoca U MepKypus. Kakue BbiBOAbI O XapaKTepe
NoBEePXHOCTH 3TUX TEN MOMHO CAenaTb, CpaBHWBasA KpUBbIE OTpa-
JKEHHbIX CUrHanoB?

3poc

MepKypui

Puc. 17.1

7. Kakue npeumMyliecTBa MMEEeT PaauOUHTEPHEPOMETP N0 CPABHEHUIO
¢ 06bI4YHBIM PAIMOTENECKONOM?




YPOK 18 Wit L v g0l i
CNEKTPANNbHbIA AHANIU3 B ACTPOHOMWU

1. [lanTte onpeaeneHusa NOHATUAM.

CriekTp M3JyuyeHHs: —

CIIGKTI) noraomeHus —

CnexTpasibHblii aHAIH3 —

Cnexrporpamma —

2. 3aKOH4YUTE NPESNOKEHHS.

HernpepsIBHBII (CIIONIHOI) CHEKTP HCITYCKAIOT




JluneituaTolit ciektp oOpasyercs mpu

Cl’ICK’TpEU'thhIMH JIMHHUAMM Ha3bIBaOT

3. Bbl4EepPKHUTE HENpaBU/bHbIE YTBEPKAEHWUA O NPUMEHEHUU CMNEK-
TpanbHOro aHanu3a B aCTPOHOMHUMK:

a) 110 CIEKTPY MOXKHO OIIPEEIUTh TEMIEPATYPY 3Be3/IbI;

6) 1o CHEeKTPY MOJKHO ONpPEAeSIUTh XUMHYECKHI COCTaB 3BE3/Ibl;
B) 110 CMIEKTPY MOKHO OIIpe/IeIUTh Xapakrep pesibeda rnosepx-
HOCTH ILJIAHETbI;

I') 110 CTIEKTPY MOKHO ONPEAEIUTh 3BE3/THYI0 BEJIMMUHY U CBETH-
MOCTD 3Be3/Ibl.

4, MNepepn TEM KaK OTNPaBUTLCA B KOCMOC, CBET ¢oTocdepsl 3Be3abl
[IONMEH NPONTH Yyeped ee atMocdepy (puc. 18.1). Kakasa M3 aTux
ob6nacten 06pa3yeT HENPEPbLIBHLIA CNEKTP U CNEKTP NOMMOLWEHUA?

PoTocdepa _ —

~

Puc. 18.1

HenpepbiBublii criekTp o6pasyer

, CIIEKTP NOTIJIOINEHUA —




5. BctaBbre NponyuweHHbie CNoBa M 3aKOHYUTE NPEANOMEHUS.
3akon cMmemenus Buna sanmcsiBaercs B Buje (.I.)OpMlehl:

, rie GykBamu 0603HAYEHBL

3akod BuHa MOKHO IIPUMEHATD HE TOJILKO JLJIA ONITHYECKOro iHa-

[Ia3oHa 3JICKTPOMArHuTHOTO U3JIYYEeHUs, HO U JUIs

MouHocTs u3/1y4eHust abCOMOTHO Y€PHOTO Tea ONpeNeIsieTCs
3akonoM Credana — BosbliMaHa, KOTOPBIIT 3aMHCBIBAETCS CIEY-

IOIIUM 00pa3oM: , rzie GyKkBamMu

0603HaYeHbI:

[Tpu ABMIKEHUN HCTOYHUKA M3JIyYeHUs OTHOCHTE/IbHO
Bosuukaet agdext lomnepa. Cymuocts adrpexrta cocTOUT B ciie-

IYIOTIEM:




Jly4eBoit CKOPOCTBIO HA3bIBAIOT

JlyueBast CKOPOCTh CBsI3aHA CO CIBUIOM CIIEKTPAIbHBIX JIMHHIA (hop-

MYJIOH , e

6. IluHua Bogopoa ¢ [VTMHOM BoNHbI A = 434,00 HM Ha cneKkTporpaMmme
3Be3/ibl oKaszanack A, = 433,12 HM. K Ham unu Ot Hac ABMKETCS
3B€3/1a U C KAKOW CKOPOCTbIO?

Pewenue.

| i i i i I 1 i

7.B cnekTpe 3Be34bl NMHWUA, COOTBETCTBYIOWAA ANWHE BOMHbI
A =5,3-10"* MM, cMelleHa K GUONETOBOMY KOHLY CNEKTpa Ha
AL = 5,3 - 1078 mm. OnpepenvTe ny4yeBylo CKOPOCTb 3BE3/bl.

Pewenue.

R S




YPOK 19 IR LT . IO
COJTHLIE KAK 3BE3/IA

1. Pykosopcteysick cxemoi ctpoeHusa ConHua (puc. 19.1), ykamuTe Ha-
3BaHWUA BHYTPEHHMX o6nacTten u cnoee atmocdepsl ConHua.

1. 4
2 5
: 6
(4,5,6) _ 7.
2. 3anonHuTe TabnuLy C OCHOBHbIMU XapaKTepucTukamu ConHua.
NapameTpbi BenuuuHbl
Cpentee paccTosiHHe OT 3eMJIH B
KM
Jluneitneiii fuamerp D,
KM
Buaumelit yrinosoii iuamerp '
1
Macca M,
KT




Napametps! BenuuuHbl

ConHeyHast ocTostHHASA

kBt/m?
CBeTuMOCTh B
T
Temnieparypa BUIHMOTO
BHEIIHEro CJI0s K
XHUMHYECKHI cOCTaB % H, % He,

BHEIIHUX CJIOEB
% IpyTHe rasbl

[epuon BpameHus CYTOK — Y 9KBaTOpa,

CYTOK — y IoJoca

Temneparypa B uentpe Connia K
AbcomoTHas 3Be3/1Has
BeJIMYMHMHA
Boapacrt
p et
CpenHsas IJIOTHOCTh )
P Kr/m?

3. OnpepenuTe nuHerHbIA paauyc ConHua (B paguycax 3emMnu u Kuno-
MeTpax). Yrnosoi paaguyc ¢potochepbl U pacctonHue oT 3eMnu Ao
ConHua cYyuTanTe U3BECTHLIMM.

Pewenue.
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4. Onpeanenute maccy ConHua, ecnu 3emnsa obpalwaeTca BOKPYr
ConHua Ha paccTofHuuM a = 1 a. e. ¢ NnepMoaom oauH roa. Opbuty

3eMnu cYyUTanTE KPYroBOM.

Pewenue.

i
= 1
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5. 3se3na Purens u3 co3ee3ana OpuoH U3ny4aeT ceBeTa NpUMEpPHo
B 60Tbic. pas 6onblue, 4em Hawe ConHue. O6bacHWUTE, novemy ConH-
Ue BbIMAAWT pye, Yem Purens.

6. Onpenenute ceeTumocTb ConHua, ecnu conHeyHan NocToaHHas
Q = 1370 B1/M?, a paccTtoaHue or 3eman o ConHuaa=1a.e.

Pewenue.

|
i

f
}

7. Onpegenute Temnepatypy dpotocdepsl, ecnu ceeTumocTs ConHua

L = 3,85 - 10% Bt u paguyc ConHua R = 696 TbiC. KM.
Pewenue.




YPOK 20 — 20_r.
CTPOEHME COJTHEYHON ATMOC®EPbI

1. JawTe onpeaeneHus NOHATUAM, CBA3aHHbIM C CONHEYHOW aTMocde-
pOMK.
Motocdepa —

ITaTHo —

@axen —

Benpika —

[Tpotybepaner —

CounneuHblit BeTep —




2. Bo Bpema HUKHUX coeauHeHuin Mepkypusa ¢ ConHuem nnaHeTy MHo-
raa MOXHo HabnoaaTth Ha GoHe CONHEYHOro AUcKa. Mo Kakum nNpw-
3HaKaM ee MOMHO OT/IMYUTb OT NATEH, KOTOPbIE B 3TO BPEMSA TaKKe
MoryT Habnoaatecs Ha ConHue?

3. Onpepenute pa3mep Hauwbonblero CoONHEYHOro nAaTHa, uaobpa-
MeHHoro Ha pucyHke 20.1. CpaBHWUTE pa3mepsbl NATHa ¢ pa3mepa-
MU 3emMnu.

Puc. 20.1

Pewenue.

T

1
i




4. Ha pucyHke 20.2 noKkasaHbl ABa NOcCNefoBaTe/ibHO CAENaHHbIX
cHumKa ConHua B Macwtabe 5800 kM B 1 MM. M3MepuB BbICOTY Npo-
Ty6epaHua Ha CHUMKaXx, OnpeaenuTe CpeaHion CKOPOCTb ABUHEHUA
B HEM BellLecTBa B MHTEPBA/e BPEMEHU MEMIY NEPBLIM U BTOPLIM
HabniAEHUAMMU.

r —-c
104 27 muH ¢ 10 4 A1 Mk

e

Pewenue.

: == S B i i = e 1Y _.I. =S Soo. -777‘»*‘7 = ===

5. Onpegenute TemMnepaTtypy CONHEYHOro NATHA, €CNM ero APKOCTb
B 9 pa3 MeHbLUe APKOCTU OKpPYalowwen ero gpotochepsbl.

Pewenue.




YPOK 21 W g DERGIND Sy B
BNIMAAHUE CONHLIA HA }XM3Hb 3EM/IU

1. Moyemy 3a uMKNOM NATHOOGpPa30BaHUA Ha ConHue TWaTtenbHo Ha-
6noaatoT ¢ 3emnu?

2. Ha6niogeHus NoKasblBaloT HEOAWMHAKOBYIO CKOPOCTb NEPEMELLEHUS
CONHEYHbIX NATEH, KOTOPas yMEHbLAETCA NPKU UX YAaNneHUH OT IKBa-
Topa K nontocam ConHua. Ha pucyHke 21.1 noKasaHo nonomeHue
NATEH B HEKOTOPbLIA Ha4yanbHbid MOMEHT (@) U Yepe3 oauH o6opoT
ConHua BoKpyr ocu (6). OGbACHUTE NPHUYUHY AAHHOIO ABNEHUS.

Pacnpepe- _|
NEHWE NATEH

nocne 0aHoro |
oBopota |

ConHua |

2

Puc. 21.1




3.B KayecTBe XapaKTEPUCTUKH
NATHOOGPa30BaTe/IbHOM AEATENb-
HocTh Ha ConHue B acTpOHOMUHU
ucnonb3yTca yucna Bonbda.

Wx noacymTbiBAOT N0 dopmyne w
W = k (10g + f), rae € — 4uicno
rpynn nateH; f — obuwee 4ucno .
nateH Ha gucke ConHua;, k — ’ 13.06.2002r.
WHCTPYMEHTaNbHbIA MHOMMWUTENb. 11 4 00 MuH
Mcnonb3ya pucyHok 21.2, onpe-

NENUTE CONHEYHYID aKTUBHOCTb Puc. 21.2

B yucnax Bonbda. MHOMUTENL

k npu noagcyeTe NpuUHUMaeTcCA

paBHbIM EUHHLE.

Pewenue.

|

4. Onpepenwute CpeaHIo NPOACIKUTENBHOCTL LIMKNA CONHEYHOW aK-
TUBHOCTH, €C/TU M3BECTHO, 4TO ¢ MapTa 1755 . no okTa6pb 1996 1.
NPOLWNO TOYHO 22 LUMKIa CONHEYHOM aKTUBHOCTH, CHUTAIOWMXCSH OT
MWHUMYyMa yucen Bonbda.

Pewenue.




5. MoacuuTaiTe: a) 3a KaKOEe BPEMS CONHEYHbIA CBET AOCTUraeT 3eMu;
6)3a KaKoe BPEMS YacTULLbl KOPNYCKYNAPHOro NOTOKa, ABUMYLLErocs
€0 cKopocTbto o = 1000 KM/C, BOCTUTHYT 3eMH.

Pewenue.
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YPOK 22 s JRI0D SYRRIEE.

OCHOBHbIE XAPAKTEPUCTHKM 3BE3A.
CBETUMOCTb

1. Javte onpeaeneHus NOHATHUAM.

CBeTHMOCTD 3B€3/1bl —

BunnMmasn 3BesaHas BeHYMHa —

AbcosoTHas 3Be3/1Has BEJIMYUHA —

2. [lononHue pucyHok 22.1 HeobxoAuMbIMU ByKBEHHBIMKU 0603Have-
HUAIMM, BbINONHUTE CNEAYIOLME 3aAaHus:

M a) BBeJMUTE IMOHATHE IN'OJMYHOIO napa.u.nal{ca:
3883108 He60

6) sanumuTe GOPMYIIbI, MO KOTOPBIM MOXKHO
OnpeNeHTh PACCTOAHMSA /10 3Be3/1 (B aCTPOHO-
MHYECKHX eIMHULAX M IlapceKax), ecu u3Be-
CTEH MX NapaJiakc:

Puc. 22.1




3. 3anuwuTe COOTHOWEHHA MEXIY eAUHULLAMMU:

Admg=__ 15 [ i.cB!3er;
6)lnk=______ ae,;
B)lnk=____ KM

4. Moyt ogHOBpeMeHHo B [epmaHuu, POCCHMHU M AHIIUKU YHEHbIE Onpe-
AeNUNK roguMyHbIA Napannakc oAHuX U Tex e 3ee3d. Onpepgenute
paccTonaHue A0 3TUX 38e3/ (B napceKax U CBETOBbLIX roaax).

- PacctosHue ao
Hassanve rorf:;::” Wccnenosaren, roabl onpeae- 3Be3abl
3ge3qsl sy NeHuA napannaxca
nKk CB. nevt

61 Jlebens 0,296” | D. Beccens, 1837—1838

o JInpni .
(Bera) 0,123” | B. Crpyse, 1835—1837
o llenraspa . e
(Tomamarr) | 0724 | T Tennepcon, 18331839

5. Kaxoe npegenbHOe paccTosHue A0 3B€3/ MOXHO ONpeaensTh MeTo-
AOM Napannaxca, eciv CoBpeMeHHasn acTpPOHOMUYEecKan annapary-
pa noasonaeT uamepatb yron go 0,001"”7?

Pewenue.

|
|
|
|
{
“+
|

| |
| 1 |
| \

I

6. 3Has BUAUMYIO 3BE3/HYIO BENWYUHY (M) 3BE3/] ¥ NONb3YSACH AaHHbI-
MM, YKa3aHHbIMUK B 3aaHuu 4, onpegenute ux abconioTHbie 38e3/-
Hble BeNM4YMHbI (M) M cBETUMOCTL (L).

i
i
i
T
|

Hassanwe 38e30b! m M L
61 Jlebens 522
o Jlupsr (Bera) 0,03
o [lenraspa (Tomuman) -0,27




YPOK 23

TEMMEPATYPA U PASMEPGI 3BE3/]

20_r.

1. 3anonHuTe TabnuLy C XapaKTepUCTUKaMK1 KNacCcoB 3BE3AHbIX CNeK-

TPOB.

Cnex-
TpanbMbiA
Knacc

XapaKTepHCTUKK CNEKTPaNbHbIX KN1accoB

user

Temneparypa

0COGEeHHOCTH cnexTpa

Tunu4Hble
3Be3pbl

O

B

L.

2. Ins nepemMeHHOou 3B8e3/ibl B MAKCUMyMe BecKa MaKCUMyM U3nyde-
HUA NPUXOAMNCA HA ANWUHY BONHbI A, = 414 HM, @ B MMHUMYMeE One-
CKa — Ha [UIMHY BOHbI A, = 527 HM. KaK nameHunacb temnepary-

pa 3Be3abl?

Pewenue.

I i

NEVE ([ UORS: S




3. BuiBeauTe Gpopmyny Ana onpeaeneHus pasamepa 38e3abl Npu ee u3-

BECTHbIX CBETUMOCTHU U TeMneparype.

1 1 | i !

1 i | ! |

i { i i i

- . 4 o - W A T -

i . - i H
: | ;

i | ; i
i 3% o | H
! | !
‘ i | | i

|
! | i

4. Hangute pa3mepbl 3B8e3/b! Anbtamp (oo Opna), ecnu ee CBETUMOCTb
paBHa pgecatv cBetumocTam ConHua, a Temnepartypa dotocdepsi

T = 8400 K.
Pewenue.

T

| ! |

5. C nomoLubio 38e3AHOI0 UHTEPdEPOMETPA U3MEPEH YINOBOW AMaMETP
3se3aabl Peryn p =0,00138". Onpepgenurte paguyc 3Tol 38€3/bl B pa-

auycax ConHua, ecnu ee roguyHbii napannakc n = 0,039”.

Pewenue.
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YPOK 24 QadLinid st @0l 1
[IBOMHBIE 3BE3/1bl. MACCA 3BE3/]

1. Ana Kawporo onpeaenexdvs noabepute npaBuibHbIE OTBETbI M3
o6LWero nepeyHsa:
a) BU3YyaJIbHO-/IBOHHbBIE 3BE3/1bI;
6) crneKkTpabHO-1BOIHbIE 3BE3/IbI;
B) ONTHYECKHe JIBOHHBIE 3BE3/bI;
r) husnyecKue ABOIHbBIE 3BE3/IbI;
1) 3aTMEHHO-/IBOIHbBIE 3BE3/IbI.

JIBe 3Be3/Ibl, ABMKYIIMECS BOKPYT 06111€r0 LIeHTpa Macc 1oJ aeii-

CTBHEM CHJI TATOTEHHUHA, —

Hepaapeummme B TE€JIECKOII ITapbl 3BE3/1, BUJIUMAaA 3BE3/IHAS BCJIH~-
YHHA KOTOPbIX MEHACTCA, TAK KaK IJIOCKOCTb UX 0[)6HT coBmazaeT

¢ J1iy4oM 3penusi Habmonarens, —
JIBoitHble 3B€3/1bl, ABOHCTBEHHOCTh KOTOPBIX 0OHAPYKHBAETCS

B TeJIECKOII, —
IIBG 3BE€3/1bl, c.uyqai»’mo CIIpOELIMPOBaHHBIE B 6JIM3KHEe TOYKH Ha

HebecHoii cepe, —
TecHble apbl 3Be3J1, B CIIEKTPe KOTOPBIX HAaO/TIOAeTCs1 IEPHOTHYEC-

KO€ CMellleHHe HIH pa3/IBOEHHEe CIIEKTPa/IbHBIX .TlHHHﬁ, —
2. 3aKOoH4YUTE NPEeANOMEHUS.

[Tpumepom onTuyecKkoil 1BOITHON 3Be3/1bl ABISAETCS

Pasnoctn 3BE3/IHBIX BEJIMYUH B MUHHMYME U MAKCHMYME 6JIeCKa

Ha3blBaeTCA

Hpomexcyrox BPEMEHH MEXIY ABYMSH ITOCJI€e10BaATE/IbHbIMHY MaK-

CHMYMaMH WIH MHHHMYMaMH GJ1ecKa Ha3bIBACTCS




Wamenenue BUaa KpuBo 6J1ecka 3aTMEHHO-[IEPEMEHHO 3BE3/1bI
M03BOJISIET ONPEAETUTD CAeAYIONINEe XapaKTePUCTHKN OpOUT ee

KOMITOHEHTOB:

3. Ucxoana ua TpeTtbero 3akoHa Kennepa, 06061WeHHOro HeloTOHOM, Bbl-
BeauTe hopmyny AN onpeaeneHus CYMMbl Macc KOMMOHEHTOB $u-
3MYECKOW ABOMHOW 3BE3/bl.

t

|

i 1
| I | L

J

4. Y nBOMHOK 3BE3[bl roauyHbIA Nnapannake © = 0,05”, 6onblasa no-
Nyocb BUAUMOW op6uTel @ = 2,07, a neproj 06palleHUs KOMNOHEH-
ToB T = 100 net. Haiaute cymMy Macc 3Be3[, a TaKKe Maccy Kax-
[l0# 3BE3/bl B OTAENLHOCTH, ECNU 3BE3/bl OTCTONT OT LIEHTPa Macc
Ha PacCTOAHMAX, OTHOCALLMXCH KaK 4 @ 1.

Pewenue.




5. 3aKoH4YMTE NPEanOmEHHS.

V3ameHeHHe IMHUH CIIEKTPOB CNEKTPaIbHO-ABOHHBIX 3Be3/1 IIPO-
MCXOIUT CJIEAYIOLHM 00pa3oM:
a) ecJIM APKOCTH M CIIEKTPBI 3BE3/1, COCTABJIAIOLUIMUX APy, CXOAHBI,

TO B CIIEKTPe ABOHHOI1 3Be3/1bl HAaO II01aeTCs

6) y npubsmkaronieiicst 38e31bl CIIEKTPAJIbHBIE IMHUH CMECTATCS

B) Y yAaJISIOLeiicsl 3Be3/bl CMIeKTPaIbHbIE TMHUHM CMECTATCS

6. HakuM NoONOMEHWUAM Ha KPUBOW BUAMMOMW SPKOCTH 3aTMEHHO-ABOW-
HOW 3BE3/lbl COOTBETCTBYIOT B3aUMHbIE PACMNONOMEHUS €e KOMMO-
HEHTOB B npocTpaHcTee (puc. 24.1)?

ApKocTb
A




YPOK 25 O N DiiaE G
3BO/OLUMA 3BE3]

1. Mo aaHHbIM, NPUBEAEHHBIM B Tabnuue, OTMETLTE Ha Auarpamme
lfepuwnpyHra — Peccena (puc. 25.1) nonoMeHue COOTBETCTBYIOLLUX
3Be3], a 3aTem A0oNnonHuTe Tabnuuy HeloCTaWUMK XapaKTEPUCTH-
KaMM.

CneKTpanbHblii Knacc

QBRI FATTEESING K M L

— . -10
30000 10000 7500 6000 5000 4000 3000 2000

105 Temnepatypa, K

104.
103,

102..

o

10+
14 - +5
0,14

10-%4 L +10

CeetumocTs (B ceeTumocTax ConHua)
AGConTHaA 3Be3aHan BenuiuHa, M

1034

1044 - +15

10-5-

00 405 +1,0 +15 420
MNokasarens UBeTa

Puc. 25.1



XapaKTepUCTUKHY 3Be3A
3sesna cas:lu}r;:)cm TEMRRRTYES, agg‘égﬂ'a‘i“ n?:ii:ﬁg:z-
BenU4YMHa TeNbHOCTb
Cupuyc A 27,0 9,25-10°
Cupuyc B 2710 82-10°
ApKTyp 100,0 4,0-10°
Anrapec 6,5-10° 33-10°
n Kaccuwonen | 9,010 3,6-10°
Conuue 1,0 6,0-10°

2. C nomowpio guarpammsl lfepuwnpydra — Peccena (puc. 25.1)

onpeaenvTe LUBET, TeMNepaTypy, CNeKTpabHbliA KNacc U abConioTHYI0
3BE3/AHYI0 BENUYMHY 3BE3/1, HAXOAALMXCA Ha rMaBHOW NocneaoBa-
TENbHOCTU M UMEIOLLMX CBETUMOCTB (B cBeTUMOCTAX ConHua), paBHyo
0,01; 100; 10000. Nony4eHHbIE AaHHbIE 3aHecuTe B Tabnuuy.

CBETUMOCTD Uset Teuneaawypa, c"em:mn Aggggf"rggn
Benu4YMHa

0,01

100

10 000

3. YKamuTe nocnenoBaTenbHOCTL cTaguin asonoummu ConHua:

a) ocTeiBanKe (GEI0T0 KapaHKa;

6) YIUIOTHEHHE MACC ra3a W [bUIH;

B) CKAaTHE B IPOTO3BE3Y;

I') TPaBUTAIIMOHHOE CKATHE KPACHOTO THTaHTa;

/1) CTALMOHAPHAS CTA/MsA (MCTOYHHMK WBJIYYEHHS — TePMOsiiepHast
peakuus=);

€) KPacHbIil ITUTAHT C YBEJIHYMBAIOIMMCS T€IHEBBIM SIPOM.

3 ¥

d=2 >l i > |-



4. MNpy M3y4eHnn Macc 3Be34 U MX CBETUMOCTEN YCTAHOBNEHO, YTO ANA
3Be3A, NPUHAANEHAaLWMUX K TNaBHOW NOCNeA0BaTeNLHOCTH, B MHTEPBA-
ne 0,5M, <M< 10M_ (M — macca ConHua) cBeTMMOCTb (L) 38340
nponopuuoHansHa YeTBEPTOM cTeneHu ee maccol: L ~ M. MNpoeeaute
HeobX0AMMble pacyeThl U YKaruTe Ha auarpamme lepuwnpyHra —
Peccena (puc. 25.1) mectoHaxoxaeHve 3Be34, UMEeIoWmrxX Maccy:
a) 0,5M; 6) 5M_; B) 10M_...

Pewenue.

a) | | FIE T TR T g
I NN EEENER

S Ol s

i = f ‘ Sl deiid -

5. PacyeTbl NoKa3biBaioT, 4To Bpems t (B rogax) npebbiBaHua 38e34bl Ha
rnaBHOW NocneaoBaTenbHOCTU AMarpammsl lepuwnpyHira — Peccena

]0|0
M
cax Conuua. Onpeaenute spema npebbiBaHWA 3B€3/bl HA rMaBHOW
nocneaoBaTenbHOCTH (Bpems U3HK), ecnu: a) M =10M; 6)M =M ;
B) M = 0,5M,,.

MOMHO OL€HWUTb No hopmyne t = rae M — macca 3se3fbl B Mac-

Pewenue. B o 5 il
a)| | ] _ P e
............................. bl ‘ !
| . T
% - 1 -
B)
|




YPOK 26 « _»_ 20w

HECTALIMOHAPHBLIE 3BE3/1bl
1. [lanTe onpegeneHus NOHATUAM.

Dusnueckn nepeMeHHble 3BE3/1bl —

[ledenmbr —

Hossble 3Be3nnr —

CBepxHOBBI€ 3B€3/1bI —

Ilynbcapnt —

Heiitponnsie 3Be3/1b1 —




Yepnas nvipa —

2. 3anonHute Tabnuuy GU3UYECKUX NapaMeTpoB HecTauuoHapHbIX
3Be3p.

HecrauuoHapHble 38e34bl

MNapametpsl
uedenabl HOBblE CBEpXHOBble

Mamenenue 6iecka

AbcomoTHad 3Be31-
Has BeJIMYUHA

CsetumocTsb (B cBe-
TuMocTsaX CoJHia)

[TpyynHa HECTALHO-
HapHOCTH

HabmionaeMbie uame-
HEHHUA

3. Ha guarpamme «cnekTp — cBeTUMOCTb» (puc. 25.1) otmeTtsTe pac-
nonoxeHue uedeuna, ecnu:
a) oHu sBastIoTCS Kiaaccnueckumu nedennamu (8 Hedes) unn
JOJITONIEPHO/INYECKUMH 3Be3/IaMy CIIeKTpasibHbIX KaaccoB F u G
¢ abCOMOTHBIMHU 3BE3/ITHBIMU BEJTHYMHAMH OT —3™ 110 —6™;
6) onu sBsIIOTCS KopoTKonepuonyeckumu edenamu (RR JIn-
pbl) — 3BE3aMH CIIeKTpaIbHbIX KiaaccoB A u F co cpeaueit abeo-
JIIOTHOI 3Be31HOM BeanynHoit M = +0,5™.

4. Ha pucyHke 26.1 (cBepxy BHU3) NOKa3aHbl KPUBbIE U3MEHEHUA 3BE3[-
HOW BENUYUHbBI, TEMNEPATYPbI, CNEKTPA, Ny4eBOW CKOPOCTU U paguyca
3Be3abl O Lledes B 3aBMcMMOCTH OT nepuoaa. Ha ocHoBe aHanu3a



npeacrtaBneHHbIX rpadmuoa cp.enaﬁTe BbiBOAbl U OTBETLTE HA BO-
npockl.

Bpems Ha6NoaeHua, cyT

am 12 3 4 5 878

-1'0 [ T I i i 1
_0_6 -
= T. K
-0.2| {6500
16000
Cnexp {5500
F3 |
F7f
G1 F AV, Kkm/c
<+20
AR \/\_/— P
x10°® Km i 20
+1}
0 L
=1t

i Il Il 1 L 1
-02 02 06 10
JAonu nepuoaa

Puc. 26.1

Kakos nepuos nysibcaiiu 3Beszinl?

Kak ¢ uamenenueM 3Be31HOI BeJTHUMHBI MEHSIETCS C[]EKT])?

Kak mpoucxo/1ut n3amMeHeHne CrieKTpa 38e3/1bl B MAKCUMYMe 1 MH-
HUMyMe Osecka?




Korna 3Be3na nocTuraeT MakCHMaJIbHOH U MHHUMAaJIbHOM TeM-
rneparypbi?

Korza 3Beana nmeet HanbOJIBIIYIO CKOPOCTD CKATUSA M Hanbo/Ib-
IIYIO CKOPOCTh PACIIMPeHus ?

5. UameHeHue ApKOCTH HOBOW 3Be3abl cocTasnseT 10 3Be3aHbIX Be-
NU4KMH NPYU NPUMEPHO NOCTOAHHOM TEMNEpPaType pacluMpaIOLLIERCs
doTochepbl. Bo CKONLKO pa3 U3MEHAETCA paauyc 38e3abl?

Pewenue.




YPOK 27 o 20_r.
HALLA TANNAKTUKA
1. 3aKoHYMTE NPEANOKEHHUS.

[anakTnka — ato

Muaeunsiit [Tyt — 210

Hawmbonee niornas nentpaibias obaacTs Hauei [anakTuku pac-

ITOJIOKEeHa B CO3BE3/IHH H Ha3blBaeTCA

I‘pynnm 13 OoJbIIOro Yucsa 3Be3/1 B lanmakTKe HA3LIBAIOT

, IPUMEPOM KOTOPBIX ABJIAKOTCA

2. Ha pucyHke 27.1 nokasaHo cTpoeHue Halen [anaktiku (Bug ¢ «pe-
6par). Ykawute nonoxernue ConHua B [anakTMKe ¥ OCHOBHbIE ee
CTPYKTYPHbIE 3/1€MEHTLI: AP0, AUCK, rano, KOPOHY, LEeHTpanbHoe
cryueHue (6ang).

| Nonomexve ConHua l [ ! [ I

Puc. 27.1




3. U3o6pasunte cxeMaTUYHO Hawy [@nakTUKy B BUAE «CBEPXY» U CTPEN-
Kamu yKaxuTe nonoxeHue ConHua, apo, cnupanbHble pyKkasea.

CnupanbHbie pykasa fAnpo

Monowexue ConHua

4. 3anonHute Tabnuuy, coaepxallyo obume ceeaeHun o [anaxkTuke.

XapaKTepucTUiu fanakTuru “YucneHHble 3HaYEHUA

Paamep (aunametp), KK

Paccroanue ot uentpa [anakTHku 1o
Couniia, K1k

JluneitHas cKOpocTb obpalieHus Bo-
KpYT sizipa (Ha pacCTOAHMH OT LIeHTpa
lNanaxktuku 10 CosHua), KM/C

[Tepuox obpauenus (nostsiit 060poT
CosHlla ¥ 3B€3/1 B €10 OKPeCTHOCTSAX
BOKDYT LleHTpa [a/lakTUKN), MJIH JleT

Macca (B maccax Connua)

Boapacr, mapza ner

5. N3 nepeyncneHHoro coctasa «HaceneHusa» [anaKTMKu BeiNUILKUTE OT-
AeNbHO 00BEKTHI, OTHOCAWMECH K rano v AMCKY: 1) KpacHble rmraHThl;
2) ponronepuoauyeckue uedenasl; 3) ronybbie ruraHTsl; 4) KOPOTKO-
nepvoauyeckue uedenasl; 5) KpacHble Kapnuku; 6) razonbinesbie
o6naka; 7) waposble 3Be3[Hble CKONNeHus; 8) paccesHHble 38e34-
Hbl€ CKOMNEHUA.

lano —

Jlnck —




6. Y 3Be3abl Anstaunp (o Opna) roguyHbii napannakc = 0,198”, co6-
cTBEHHOE fiBMKeHHe |1 = 0,658 u nyueBan CKOPOCTL v, =—26,3 KM/C.
OnpeaenvTe TAHrEHUWANbHYI0 U NPOCTPaHCTBEHHYIO CKOPOCTU 3BE3-
Abl. Ha pucyHKe 27.2 NnocTporUTE BEKTOPbI CKOPOCTEHN.

Anbraump
[ ]
ConHue
Puc. 272
Pewenue.
T O O S
| | i { i i H | i 1
N e i
! ||
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7. Mo nepuoay o6pauieHns ConHua NPUBNU3UTENLHO OLEHUTE Maccy
lanakTnku B maccax ConHua. (Bocnonb3yHtechb TPETbMM YTOYHEHHBIM
3akoHoM Hennepa.)

Pewenue.
‘ : :
. £ : o= s bl ;



YPOK 28

“ »

MEX3BE3/HbIE A3 U Nbl/1b

1. U3 nepeyncneHHbiX HUHEe BblYEPKHUTE 0ObEKTHI, HE BXOoAsWKE

B ME3BE3/HYI0 Cpeay:

LA ) Sl

BOJIOPO/A, ()EKTCI)IIH. MEJIKHE YaCTHILLI MBI, BOASHOI map, aJicK-
TPOMArHuTHOE H3JIyUeHue, reJivid, ANPa TAMXKEJIBIX 2JIEMEHTOB.

2. KpaTKO U3N0MUTE TEOPHUIO NPOUCXOMAEHUA ra30nblNeBblX TYMaHHO-

CTeN.

3. 3anonHurte Tabnuly GU3UYECKUX XapaKTEPUCTUK MEM3IBE3AHOMo

ra3a B pa3Nu4yHbliX COCTOAHUAX.

CocTosiiue rasa

XapaKkTepucTUKK
WOHU3UPOBAHHBINA

aToMapHbli

MONEKYNAPHBIA

Temneparypa, K

ILnoTHOCTD, KI/M*

MeToas! Habmo-
JICHU

Crpykrypa

Pacnonoxenue
B raJlakTUKax

4. Onpepenute Maccy bonbloi razonbinesoi TymaHHoCcTU B OpuoHe,
€CcNv ee BUAUMbIe pa3mepsbl d = 1°, pacctosHue ao Hee r = 400 nk,
a NNOTHOCTb ra3onbinesoi cpeabl p = 10712 kr/m3.




Pewenue.
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5. KakoBa npumepHaa macca MeX3Be3/HOro BelwecTsa Halewn
[[anakTuKku?

6. KpaTKo oxapaKTepu3ynTe MeX3Be34H0e MarHMTHoOEe none.




YPOK 29 I SNINSY -
3BE3/]HbIE CUCTEMbI — FAJIAKTUKH

1. MNo BHewWwHeMY BUAY W CTPYKTYpE ranakTUKM COrnacHo Knaccuduxa-
UM, npeanoxeHHon 3. Xab6nom, noagpas3aensitoTca Ha TpU Knacca:
annuntuyeckne — E, cnupansHble — S, HeNpaBunbHble (Mpperynsp-
Hble) — Ir. Ka)ablii U3 KNaccoB ranakTuk UMEET CBOM NOAKNACCHI.
B Tabnuue caenainte 3CKU3bl M JanTe onucaHue COOTBETCTBYIOWMX
KNaccoB ranaxkTuK. Mo BO3MOMHOCTH NpPUBEAMTE NPUMEpPLI UX Ha-

3BaHUMK.
Knaccoi 06o3Havenue
W NOAKNACCHI No KNACCH- JCKM3bI H?";'ﬁ’;“j,
ranaxkTmk $uraumm P

DIUIHTITHYECKHE
1apoBbIe

EO

DJUHITTHYECKHE
¢ pa3HoH crere- E1—E7
HBIO CHKATHSA

CrnimpanbHbie S0
JIMH3000pa3Hble

Sa
Cnupanbhble
C HOPMaJIbHBIMH Sb
CIMPAIAMH

Sc
Cnupanbhbie S Ba
C nepeceyeHHbIMH
CIMPAIAMH S Bb
(1iepeMblYKaMM
wiu 6apamu) S Be
Henpasusibhbie Ir
(upperyasiptbie)




2. OTMeTLTE 3HAKOM «+» BEPHbIE OTBETHI.

a)

6)

Hama lanakTHKa OTHOCHTCA K THITY:
L] Sb; O I ] Eo.
O so; 0O E2;

DJUTUINITHYECKHUE TAJTAKTUKH:

__| BpamaioTcs MeJIeHHee 1o CPABHEHHIO CO CITHPAIbHBIMM;

(| Bpamaiorest GpicTpee 1Mo CpaBHEHMIO CO CITHPATBHBIMY;

(| Bpamiorcsi PUMEPHO € TAKOit e CKOPOCTBIO, Kak M CIH-

~ pasibHble;

L] HemomBHKHbI.

lanaktuka Tuna E1 no cpaBHenuio ¢ ranaktukoit tuna E5

HMeEeT:

L] Goabiee cxatue; L] raxoe xe cxarue.

L menbiee cxkarnue;

I/I3 VKa3aHHBIX lAJIaKTHK 6JIH)KC K HAaM HaXOJIHUTCH:
TYMaHHOCTb AHZIpOMebl;

] Manoe Marennanoso O6mako;

] «Bonosopor» B cosseanuu Tonuux Icos;

! Ilentasp A.
3. 3anonHuUTE TabNMLly CPaBHUTENbHbIX AAHHBIX O Pa3HbIX TMNAX ra-
NaKTUK.
Tune! ranaxTuk
NapameTpsl

3INNUNTUYNECKKE cnupanbHbie HenpasunbHbie

Macca (B mac-
cax CosHuia)

Jlnamerp, Knk

CseTuMOCTh
(B CBETUMOCTAX
Connua)

CocTas 3Be31HO-
IO «HACEJEHUs»

Mesx3Besnnoe
BelLeCTBO




4. Pacnonoure npuBeaeHHble 0OLEKTbI B NOPAAKE YBENUYEHNUS X pas-
mepa:
a) 3Be3ua; B) raJIaKTHKA; 1) Conneunas cucrema.
6) nnaneTa; ) CKOIUIEHHE TAJIAKTHK;

o T L s M Ecad
> =] || |||

5. Onpepennte paccToaHWe A0 ranakTuKu, ecnu B Hen oBHapymeHa
HOBas 3Be3aa, BUaMMasi 3Be34Hasi BE/IM4MHa KOTopon m = +177,
a abconTHan 3Be3aHas BenuymHa M = -7,

Pewenue.

6. [anaxT1Ka yaanserca oT Hac Co CKOPOCTbio v, = 6000 KM/C u umeeT
BUAMMbIA yrnoBon pa3amep o = 2'. Onpegenute paccToaHUe [0 ra-
NaKTUKMU W €€ NUHENHbIE pa3Mepbl.

Pewenue.

|
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|

7. 3anuwute Gopmyny, N0 KOTOPOH MOKHO OLIEHWTb Maccy ranakTUKHM,
1 06BLACHUTE BXOAALWME B HEE BENUYUHBI.

, rae




8. C nomoulbio rpadvka 3aBMCMMOCTH CKOPOCTH BpalUleHUs 3Be3f
OT paccTOsHMA A0 LeHTpa cnupanbHbix ranaktuk NGC 4984
M NGC 7664 (puc. 29.1) onpeaenute ux maccol. PacctosHue ot aapa
ranaktuk npuHumante R = 20 Knk.

Sa NGC 4984
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PaccTosaHue OT Aflpa ranakTuK, KNk

Puc. 29.1

o
o
—

CHOpOCTb BpaLeHUs, KM/C

Pewenue.
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PACLUMPAIOLLAACA BCENEHHASA
1. OTMETbTE 3HAKOM «+» BEPHbIE OTBETHI.

a) Cxopoctu pazberaHusi rajlakTHK:
NPONOPIUHOHAJILHBI HX BO3PACTY;

(] mponopumonabibl paccTosHMIo 0T enTpa Beesennoii;
IPONOPIMOHATIBHBI PACCTOSHUIO OT HabJI01aTest;
06paTHO TPONOPLMOHAJIBHBI PACCTOSHUIO OT Hentpa Bee-
JIEHHOIT;

[ He noAYMHAIOTCS HUKAKOI 3aKOHOMEPHOCTHL.

6) C nomousio noctosiiioii Xab61a MOIKHO OIPEIe/THTD CJIE/LYI0-
muit napamerp Beenennoii:

paauyc; L] cBernmocts;
Maccy; (] cpenmioo Temmneparypy.
BO3pacT;

B) Ecin raaktuka yaansercs co ckopoctbio v = 3000 km/c, To pac-
CTOSIHHE JIO Hee:

(] 4 Mnk; [ ] 400 Mnx;
L] 10 Mnx; (] neBoamosxHO ompenenuTs.
L] 40 Mnx;

Ykasanue: mnoctosinnyio Xa66a npunumaiire
H=75xm/(c- Mnxk).

2. NpuHUman noctosiHHylo Xa66na H = 75 Km/(c - MnK), onpegenute
paccTosiHWe [10 ranaKTUKU, ECNKU KPacHOe CMELLEHWE B ee CnexkTpe
coctaense v = 10 000 km/c.

Pewenue.

b b k|




3. CpaBHEHWE CMELLEHWUI CNEKTPaNbHbIX IMHUA B pa3nU4YHbIX YacTax
OQHOM W TOW e ranakTUKKU NOKa3blBaET, YTO 3TU CMELLEHUSA HEOAU-
HaKOBbI N0 BENWYMHe. Kakou BbIBOA MOXHO cAenaTb Ha OCHOBaHUM
3Toro ¢pakra?

4. Hawwu HabniofeHWs NoKa3biBaloT, 4TO NO BCEM HanpasNEHUSAM B KOC-
MOCE pacnofIOMEHO NPUMEPHO PaBHOE YUCNO ranaKTUK U BCE OHKW OT
Hac yaansoTcsa. 3HAa4YMT 1M 3TO, 4TO Hala [anaKTMKa — LEeHTp BCen
BcenenHnon? OTBET OOOCHYHTE.

5. Benuuura, obpaTtHan nocTtoaHHOW Xabbna, faeT NPUMEPHYIO OLEH-
Ky BPEMEHW, KOTOpPOE NpoLWNo ¢ MOMEHTa Havyana paclwupeHus
BceneHnHoH. Moacuurante ato BpEMSA.

Pewenue.
e it AT
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Onucanune KapThbi

1. lMoaBukHas KapTa 3Be3qHOro Heba NO3BOJSAET ONPEAENATh BHA
3Be3iHoro Heba B 11000i MOMEHT CYTOK [IPOM3BOJILHOTO IHSA I0/1a, a TaK-
JKe penIaTh psijl MPaK THYECKHX 3a/1a4 Ha YCI0BHS BUAMMOCTH HebeCHBIX
csetiiL. [loaBuKHAS KapTa COCTOUT U3 ABYX AeTaseil: coOCTBEHHO Kap-
Thl M HAKJIAJIHOTO KpyTa.

2. Ha xapty HaHeceHbl ry1aBHeiine co3se3ans n Maeunstii [TyTs,
B LieHTpe KapThl HAXOIUTCA CEBEPHBII MOMIOC MHPA, PAAOM C HUM —
[Monsipuas 38e3a. OT ceBepHOro MOMIOCAa MUPA PACXOAATCA TMHNH, 000~
3HAYAIONIHE KPYTH CKAOHEeHUS. Y OCHOBAHMSA KaXJIOr0 Kpyra CKJIoHe-
HUS IPOCTaBJEHO YHC10, 0603HaYaoNee NPAMoe BOcXoxieHue (o),
BBIP@KEHHOE B yacax.

3. KoHuieHTpHyecKkue OKpyKHOCTH Ha KapTe n3o0paskaioT HebecHble -
paJiiein, a YMesa y Touek ux nepecedenusi ¢ Hysaesbim (0) i 12-yacoBbim
KPYTaMH CKJIOHEeHHs! TOKA3BIBAIOT YITIOBOE PaccTossHIE HeDeCHBIX apaiie-
Jieit oT HebeCHOr0 AKBATOPA, T. €. MX CKJIOHeHHe (), BhIPasKeHHOe B rpajlycax.

4. TpeTbsi 10 CUETY OT MOJIOCA MHPA OKPYKHOCTD (¢ 0603HaYeHu-
em 0°) npeacrasasier coboit HebecHbII 9KBATOP, BHYTPH KOTOPOTO pac-
noJjoxkena cesephasi Hebechas nosycdepa, a BHe ero — 1nosic 10KHON
nebecHoii nonycdepst 10 ckioHeHns —45°.

5. DKAMNTHKA HA KapTe H300pakeHa IKCIeHTPHYECKHM OBAJIOM, T1e-
pecexammmes ¢ HehecHbIM 9KBATOPOM B TOUKAX BeCeHHEro () U 0CeH-
Hero (=) paBHOJAEHCTBHA.

6. Ha o6pese kapTbl HaHECEHbl HA3BAHMs MECALIEB rojia u JTuMO J1aT.

7. [1o o6pe3y HaknaIHOTO KPyra HaHECeHbl Yachl CYTOK 110 Cpe/iHe-
MY colHeYHOMY BpeMeHH. OBaibl, BbIYepUeHHBIE BHYTPH KPyTa, OTHO-
cATCA K reorpagmyeckoi MHpoTe MECTHOCTH.

Hoaroroska kaptel k paGore

1. HakneiiTe kapTy M HaKkJ1a/IHOH KPYT HA TOHKMI{ KAPTOH WK ILJIOT-
Hylo Oymary.

2. AKKypaTHO 06pesKbTe JTMCTHI ¢ HAKIEEeHHBIMH KapTOH M HaKJIa/l-
HBIM KPYTOM 110 BHeltHuM KouTypam. [onyuares 2 aucka.

3. B HakstaHOM KpyTe BbIpesKbTe OTBEPCTHE T10 OIHOI M3 3aMKHY THIX JIH-
HHIi C Onpeie/IeHHOI LIMPOTOi MECTa, B KOTOPOM IPEATOJIAraeTcst Mob30-
Bathes KapToii (¢ = 40, 45, 50, ... 65°). Hanpumep, ¢ Hebonbimoii omm6-
Koii juisi Butebeka ato Oyzer mmpota 55°, a uis bpecra u [omens — 50°,



4. Mexay Toukamu IO u C HakJanqHOro Kpyra HaTAHUTE TOHKYIO
LBETHYIO HUTb, KOTOpasi 6y1eT CHMBOJIM3HPOBATh MEPHINAH.

5. HaknaaHo# Kpyr ¢ NpoieIaHHbIM OTBEPCTHEM KOHLIEHTPHYHO Ha-
noxkute Ha kapTy. [loaBukHas kapTta 3Be3iHoro Heba rortosa k pabore.

Pa6ora c kaproi

1. TloBopaumBaiiTe HAKIAIHOI KPYT Ha KapTe Tak, YToObl PacioIOKHTh
HYKHBII BaM yac (Machl OTMEYEHBbl 110 KPAo HAK/IAIHOro Kpyra) Hanpo-
THB COOTBETCTBYIOLLIEH 1aThl (MeCsIbl M YHCIIa OTMEUYEHBI [10 Kparo 3Be3/1-
HOIl KapThl).

2. B BbIpe3e HaK1a1HOTO Kpyra Gy/1y T BUIHBI T€ CO3BE3HS M 3BE3/Ibl,
KOTOPBIE B TAHHBIH MOMEHT OKA3bIBAIOTCH HAJl TOPU3OHTOM, H IPUTOM
HMEHHO B YKa3aHHbIX KapTOH HanpaBJeHUsAX W MOJI0XKeHUsIX OTHOCH-
TEJIbHO TOPU30HTA.

3. Ha camom kontype otsepethst Mexy ero roukamu O, B u C pac-
MoJI0/KaTCA BOCXO/slMe 3Be3/bl, a Mexkay Toukamu O, 3 u C — 3axo-
JiALNE 3Be3/1bl. 3Be3/Ibl, 3aKPbIThle HAKJIAIHBIM KPYTOM, B 9TOT MOMEHT
HE BH/IHBI, TAK KaK HAXOIATCS MOJ] TOPH3OHTOM.

4. CooTBeTCTBHE II0Ka3aHHH KapThl ¢ HAbJII0aeMOi KapTHHOI 3Be3/1-
Horo Heba Oy/ieT MoJHBIM, €CJIN KapTy pa3MecTHTh Hajl co00i ropu3oH-
TaJIbHO, 0O6PaTHB ee Kpaii ¢ HA/IMICHIO «CeBepP» K CEBEPHOI TOYKE ropu-
3onTa. Ec/m e KapTa JIeKUT Ha cToJe, HAZlo TOMHHTh, YTO OHA OTPaka-
eT pacrookKeHne 38e3/l, HaXO/SIIMXCS BBEPXY, M MBICJIEHHO [1EPEHO-
CHThb MX H300paXkenns Ha HeOO COOTBETCTBEHHO HAIPABJICHHAM Ha CTO-
POHBI TOPH30HTA.

5. CaietyeT NOMHHTD, YTO CO3BE3/IMS Ha KapTe n300paKeHbl B He-
CKOJIBKO MCKKEHHOM, PACTAHYTOM BHAE, TOTOMY 4TO HebecHyIo ce-
PY, KaK 1 3eMHOI1 11ap, HeJb3sl ePeHecTH Ha IJIOCKOCTh 6e3 HCKaKeH M.

Kap’ra IKBATOPHAJIBHOI'O MOACA 3BE3/IHOIO Heba

Ira kapTa bosee etTanbHO n3o00paxaeT Te 061acTH 3Be3IHOTO Heba,
KoTOpbie HaxoasATest O3 HebecHoro akBatopa (ero 1nosoxenue ot-
Meueno 1o kpasim 0°) i yepes KoTopble IpoJieraeT BUAMMBIH FOTMYHBIIH
nyth Connua no nHeby. Ha xapre oH 1okasan CMHYCOMIANBHOI JTHHH-
eil, nepecexaionieii HeGecHbIit 9KBATOP B TOYKAX BECEHHETO U OCEHHEro
paBHOJEHCTBUA. Yea0BHbIE 0003HAYCHUS AAI0TCA OTACABHO MO/ KapTOil.









NMPAKTUYECKUE 3AHATUA
3AHATUE 1 «_ w20

BEYEPHUE HABJTKOAEHUA (OCEHHUE)
3AJAHME 1. Ha6niofeHne SpKUx 38e3/ U CO3BE3HHN.

1.1. Haiizinte na nebe cemb nanbosiee spKkuxX 3B€3/] «KOBILA» CO-
asea3mmst boabimoit Measeanust (puc. 1.1).

beHeTHaw Ay6xe o

Y Pexaa
Puc. 1.1. Cosseszaune Boabmoit Measeuiib

- 1.2. Ilo nanpasaenuio 3se3/1 o u B (Kpaiinne 3Be3/ibl «KOBIIA» )
Bonbmoit Measeauus Haitaure Ilonsipuyio 3seany (puc. 1.2),
co3se3aue Mamoit Measeauiipl 1 HalpaBJeHUe Ha TOYKY CeBe-
pa (puc. 1.3).
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Puc. 1.2. Puc. 1.3.
Haxoxnenne [TonspHoii 38e3/161 Haxoxnenne cospesnusa Manoii

Menseauiisl M TOYKH ceBepa



1.3. Opuentupyacs na cossesane boabinoit Measeauust u Ilo-

JIAPHYIO 3BE3/1Y, Haiiure npuMedyaTe/ibHble CO3BE3/IMA C APDKHMH
aBesjiaMi, YKa3aHHbIMH Ha PHCYHKE 1.4.
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bonewan Measeauua
Puc. 1.4. Bzanmuoe pacrnojioKeHHe 3Be31 Ha oceHHeM Hebe

1.4. Tlonb3ysich 1OABMKHOI KapTOit 3Be31HOTO Heba, HallAnTe He-
CKOJIBKO JIPYTHX 3BE371 B CTOPOHE OT YKa3aHHbIX Ha pHCcyHKe 1.4 —

Hanpumep, Aarosn (B [epces).

Vxasanue: npn nabmonennsax apeaanoro Heba B Gosiee moaaHue

CPOKH — B KOHIIE IeKabpsi — BOCMOJIb3YHTECh CXeMOH B3aHMHOTO
pacrosioKeHns ApKHX 38e3/1 Ha 3umuem nebe (puc. 1.5).




1.5. anuinuTe Ha3BaHMs CO3BE3/INIT M 3BE31, KOTOPbIE BbI Hab1I0-
JLaJTH.
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Puc. 1.5. B3aiMHOe pacrioiojkeHHe AKX 3Be3]l Ha 3uMHeM Hebe

3AAAHME 2. U3yueHune paanuquﬁ B BUAMMOK SPKOCTH M LUBETE 3BE3/.

2.1. ITonabmonaiire M OTMETHTE LIBET (HKEJITHIH, OpaHXKeBbIit, Gesiblii)
3Be3J1, YKa3aHHbIX B TaO/IMIE, A TAKKE HECKOJIBKHX JAPYTHX SPKHX
3se3/ (Ha BoIOOP).

3ee3pa User

Kanenna (o Bosnnyero)

Apkrtyp (o Bononaca)

Bera (o JIupsr)

[Tonsipnas 3sesna (o0 Manoit Measeuiibt)




3Be3aa

Lser

2.2. louab.moaaiite ¥ cpaBHUTE BUAUMBII OJIECK 3BE3]1.

3seana 3BeaaHan BenuyMHa CpasHeHue 6necka
Bera (o JIupsr) 0,14m
Ansranp (o Opiia) 0,89
Jlened (o Jlebenst) 133"

2.3. Cpasuus 6sieck 38e31 Bosbiioit MeBeiniibl, BUBYaIbHO oLie-
HHTE NPUMEPHYIO 3Be3IHYI0 BesinuuHy 38e3/1 Dekna u Benernar.

3seana i 3seana Sensas
o (/lyoxe) 1,95 € (Anmor) 1,86
B (Mepak) 2,44 € (Munap) 217
Y (Dexna) | - N (Benernam) | o
& (Merpen) 3,44™

2.4. Cnenaiite BbIBOZIbI, 00BACHUB IMPUYHMHBI Pa3JIMYMIl B 11BETE,

APKOCTH, HHTEHCHBHOCTH MEPLIAHMA Pa3HbIX 3BE3/1.

Buwisoowr:




3AJAHUE 3. N3y4yeHue CyTOHHOro BpalleHus 3se3aHoro Heba.

3.1. B nayane HabuioieHHiT OTMETBTE O/IHY M3 SPKHUX 3Be3/1 B 3a-
NA/IHOI YaCTH 3Be3/1HOT0 Heba M OJIHY U3 3B€3/1 B BOCTOYHOI YacTH
Heba.

Yxaszanue: nonoxenune 3se3z orMeyaiTe OTHOCHTEIBHO KaKHX-
b0 OPHEHTHPOB HA 3eMJie WIH MCTIONb3YITe /Ul 9TOTr0 YIJ10-
MepHbIE MHCTPYMEHTBI.

3.2. IIpumepHo Yepes Yac OTMETLTE H3MEHEHHs TT0JI0KEeHUA onpe-
JIeJIEHHBIX BaMy 3B€3]1 Ha Hele.

3.3. Ha pucynke 1.6 ykaxuTe nepBoHaYaIbHOE H KOHEYHOE M0JI0AKe-

HUSA 3BE3/L.
3ananHan 4acTb rOPU30HTa BocTtoyHas 4acTb ropu3oHTa
JIUHKA ropu3oHTa
Jara:
Bpemsa Hayana HabnwaeHua:
Bpema OKOHYaHUS HabNIoAEHUR:
Ha6niopaemslie 38e3abl: 1) 2)

Puc. 1.6. Iamenenne nojoxeHns 38e3/1

3.4. Cnenaiite BHIBO/IbI, YKa3aB HANPaBJIeHHe BpallleHus HebecHOH
cepsl, 1 paiite obGbsicnerne HabIIOAEMOMY SABIEHUIO.

Buwgoowt:




3.5.* Cyrounoe Bpauenue nebec- 14 12 4
HOIT chepbl NO3BOJISIET ONPEAeSITh 10 [Tomspran
Bpems. MbicsienHo npeacTasste cebe 90w
ruranTekuii widepbaar ¢ ueHTpom
B [onsiproii 3esze v g poii 6 BHU-
3y (naza Toukoii ceBepa). YacoBas
CTPeJIKA B TAKHX Hacax MPOXOAMT OT
[Tonsiproii 3Be3/ibl vepes nBe Kpaii-
HHe 3Be3/ibl «KoBla» bBosabinoit
Mezageanisi (puc. 1.7). O6pamasce ~ Puc. 1.7. 3sesjubie ¢dachi»
cO CKOpocThio 15° B yac, «cTpenkas coBepuiaeT MoaHblin 060poT
BOKPYT TOJIIOCA MUPA POBHO 3a CYTKH. /|BUXKEHUe «CTpesIKH» Mpo-
MCXOJINT B HATPaB/JaeHIH, 06PaTHOM JIBUIKEHHUIO CTPETKH OOBIYHBIX
yacos. Oaun «nebecHblil yac» paBeH ABYM 0OBIMHBIM YacaMm.

H.ﬂﬂ onpemﬂlemm BPCMCHH HCO6XO,II,HMO:

a) OTCYMTATh MOKa3aHHe «CTpeJKu» Ha HebecHoMm uudepbiare
(B HAIIEM CJIy4yae OHO PABHO CEMH Yacam);

6) onpezneTh HOMEpP MeCs1a OT Ha4yaJla rofia ¢ AECATHIMH JIOJISAMH
Mecsita (TpH /s COCTABAAIOT AECATYIO /100 Mecs1a);

B) NOJIYYEHHOE YHCIIO CJIOKUTD € TIOKa3aHueM HebecHOil «cTper-
KH» M yBOUTH (Hanpumep, uist 18 centabps nomyunm:
(96+7)-2=332),

I') BHIYECTh TIOJIYYEHHBIH pe3ysbTaT U3 uncaa 55,3: (55,3 — 33,2 =
=221 4, 1. e. 224 6 mun).

Yrazanus.

* [Toctostnnoe yucso 55,3 cnenunansuo npocuntano s Mossp-
Hoil 3Be3/1bl M ABYX 38e31 boabumoit Measenuusl. Econu B kave-
CTBE «CTPeJKH» BbIOPaHbl APYTHe 3Be3/1bl OKOJIONOAAPHOI 061a-
CTH, TO 9TOT KoapuiHeHT OyzeT Apyrum.

* B netnue Mecsnsl K OJYYeHHOMY 3HAYEHHIO BpeMeHH HeoOXo-
JIMO NPUOABUTD OJIMH Yac € YYE€TOM NEPexX0/ia Ha JIeTHee BPeMsi.
* Ecain B pesyJibTaTe pacyeTa BpeMeHH MOJIyYHI0Ch YHCIIO0, 60Jb-
mee 24, TO U3 HETO HAJIO BHIYECTh 24.

Onpenenure Bpems 110 3BE3AHBIM «4acaM». 3alHIIUTE [TOJTYYeH-
HBIIT pe3yJIbTar.




3AJAHUE 4. OnpepeneHve npUMEPHON reorpadprUyecKon WUpoThbl Me-
cTa HabnwaeHus no MNonapHon 3se3ae.

4.1. C noMoupio caMo/1IeIbHOTO BBICOTOMEPA, COCTOAIIET0 U3
TpaHcnopTHpa ¢ orBecoM (puc. 1.8), onpexnenure Boicory A Ilo-

JISIPHOIT 3BE3/IbI. W

h=

4.2. Tak xak [lonsipHas 3Beszia OTCTOMT OT
nojioca Mupa Ha 1°, reorpapuyeckast 1u-
POTa MECTHOCTH @ MOJKET OBITD Onpe/iesieHa

no hopmynie ¢ = 1. U

Puc. 1.8. Boicotomep

4

(p =
4.3. Cnenaiite BHIBO/IBI, 1aB 000OCHOBaHME BO3MOXKHOCTH OTpe-
JieIeHust reorpaduuecKkoi MMPOTE MECTHOCTH PACCMOTPEHHBIM
MeTtonoM. CpaBHUTE MOJYYEHHOE 3HAYEHHE (P C JTAHHBIMH reo-
rpaduuecKoit KapTbl.

Buigoowe:

3A0AHUE 5. HabniopeHue nnaHer.

5.1. [To acTponoMuyeckoMy KaJeHAaplo Ha AaTy HabI0AeHHs
OﬂpeﬂCﬂHTe KOOpPJAHHATBI BUIHUMBIX B ITaHHOE BPEMH IJIaHET. ITo
NOJIBUKHOI KapTe 3Be3IHOTO Heba ONpeaesIuTe CTOPOHY TOPH-
30HTa U CO3BE3/1H, B KOTOPOM HaXOAATCA O6’bEKTbI. HaHHbIe 3a-
HecHuTe B TabJInILY.




POH rOpU30HTa

Hassanue HoopanHaTs Cropona
nNaHeTbl nNaHeTbl rOpU30HTa Cossesane
5.2. Peayasrarel HaGoenuit 3aHecuTe B TabJMILy.
Monowenune
HaasaHnue KoopauHaTol NNaHeTbl OTHO- Bicora Yenosus
nna1ers nnaHers CHTENLHO CTO- BUAWMOCTH

5.3. Ilocsie paccMOTpeHHsI IJTAHET B TEJIECKO CAeaiTe 3apHCOB-
KH OJIHOMH-/IBYX XOPOLIO BH/IMMBIX IUIAHET.

Ha3ssaHue nnaHeTbl

3apucoBHa

Ha6niogaembie 0COGEHHOCTH




Ha3saxue nnaHeTbl 3apucoBKa Ha6niofgaemMbie 0cOGeHHOCTH

Yxaszanus.

* HaGmozenus nuaner cje/lyet HaYMHaTh ¢ 3anaHoil CTOPOHbI
neba.

* [lpu Habmonennn Benepsi sapucyiite ee dasy.

» Jlns Mapcea orMersTe UBeT u 1py GJaronpusiTHBIX VCI0BUAX
BO BpPeMsi BEJIMKHX IIPOTHBOCTOAHUIL 3apUcyiiTe ouepranue no-
JISIPHBIX LIATIOK.

» Ha zncke FOnurepa sapucyiite Habio/faeMblie TeMHbIE MOJIOCHI
M pacrnoJioxkeHye HabJIoaeMbIX CITYTHUKOB OTHOCHTEJILHO T11a-
HeTbl (PacCTOAHME OT IJIAHETHI H Pa3MePbl CITYTHHKOB COOTHECHTE
¢ pasmepamu IOnuTepa).

* CarypH 3apucyiite ¢ KoJabluoM. /[naMeTp KoJiblia COOTHECHTE
¢ anametpom mianetsl. [Tokaxkure nakion konbua. Ha pucynke
OTMETBTE 110JI0XkKeHHe ciyTHHKa Turan, ecsim on Gy/ier BuzeH.

5.4. Cnenaiite BbIBO/bI, YKa3aB, KakK OTJIHYHUTD IJIAHETbI OT 3BE3]1
IpH HabII0IeHUH, NnovyeMy He BCE IVIAaHEThI ObLn AOCTYITHBL JUJIS
HabMOIeHNs B JAHHYIO0 JIaTYy U BpeMs, JlaiiTe onmucaHue OT/IeJIbHBIX
Y4acTKOB 00beKTOB, HabJII0/1aeMBbIX [IpH CHJIBHOM YBE€JIHYCHHH.

Buisodu;




AHEBHbIE HABJTKOAEHUA CONTHUA

3AJAHME 1. Onpepaenexue reorpapuyecKon WKUpPoThl MEecTa no BbiCo-
Te ConHua B NONAeHb.

SAHATUE 2 s 20

3

1.1. Onpenenute momenTt uctunnoro nosaua T, na naty nabimio-
nedust 1o popmy.ie:

T =12"-n+i+n,

ner
rie n — HoMep nosica (s Beex Mect Benapycu n = 2); A — noa-
rora mecta Habmonenns (Harnpumep, s Burebeka A, = 2 0,8%;
N — ypaBHeHHe BpeMeHM (pPasHULA MeXY CPelHUM U UCTHH-
HBIM BpeMeHeM ), KoTopoe orpeaessiercs 1o rpacduky (puc. 2.1).

Mun flue. esp/Mapt| Anp. | Ma# [MioHb Mione| Asr. |CeHT.| OxT. | Hon6.| [leK. | AHB.| MuH

1 T T T T T T T 1 T T T T
116 3116 2 17 1 16 1 16 3115 30 153014 2913 28 1328 12 2712 2711
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Puc. 2.1. ¥YpaBHenme BpeMeHH

MOACYET MOMEHTA MCTUHHOTO NONAHA
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n
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n

ner




1.2. B ucTunHbIi noszenb (MoMeHT Bpemenn T ) ¢ IOMOUIBIO
yrjaoMepa uiau apyroro npubopa usmepsre soicoty Comnna k.
[Ipu ucnionb3oBaHuM rHOMOHA ( BEPTHKATBHBIN CTOJIONK ) BBICOTA

. BC
Connua Boruncasercs 1o dopmyne tgh, = g e BC — BricoTa
rHOMOHA; AB — aimHa nosyzaennoit tenn (puc. 2.2).
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Puc. 2.2. Onpenenenne seicotsl Connia

MNoacyeT BoicoThl ConHua

BC

AB

tghe,
hO

1.3. Bpriuucaure mmpoTy MECTHOCTH ) € IIOMOLIBIO 3aBHCUMOCTH
@=90°-h, +3,,
rae 8, — cxuonenne Connia Ha naty HabmoneHus.

MoacHeT WupoTel MECTHOCTH

Yxasanue: cknonenne Connua Ha 1aty HaGJIOAeHUs ONipejie/inTe
110 ACTPOHOMHYECKOMY KaJIeHAApIo WK 110 noaoxennto Cosnia
Ha 9KJIMNITHKE 3BE€3/THOH KapThl.



1.4. Cnenaiite BHIBO/IBI, 0G0CHOBAB BO3MOXHOCTb OIpe/iesIeHus
reorpa4ecKoii IUPOTHI MECTHOCTH PACCMOTPEHHBIM METOIOM.
CpaBHuUTE N0JIy4eHHOE 3HAYEeHNE ( C IAHHBIMU reorpauyeckoii
KapThl, @ TAKXKE C JIAHHBIMH, TIOJIY4eHHBIMH Ha TPAKTHYECKOM 3a-
uatun 1 (3aganue 4). OObACHUTE TPUYHHY U3MEHEHHS BBICOTHI
Connua.

Buisoodw:

3AAHME 2. HabntoaeHue CONHEYHbIX NATEH.

Buumanue! Ilpu nabmonennu Connua B Teseckon, GHHOKIb
H € IOMOIIBIO IPYTHX ONTHYECKHX HHCTPYMEHTOB clieryeT ObiTh
npeeabHO OCTOPOIKHBIM, TaK Kak c(hoKyCcHpOBaHHBIM H306pa-
skeHneM CoJHIIa MOKHO Cepbe3HO NOBPEMTD I1a3al

2.1. Conpoenupyiite peakoe uzobpaxkenue CoJHIA € TOMOIIBIO
TesJecKona nin OMHOKIIS Ha OeJiblii
Jct GyMary, IpHKPEIJIEHHbIH K K-
pany (puc. 2.3).

BuumareibHo paccMOTpUTE H300pa-
skenue Comnia. O6pature BHUMaHue
Ha ero cJIeLyiolmne 0CoOeHHOCTH:

* pe3kuii Kpaii 1ucka CosHiga;

* noremuenue aucka Cosxua

K Kpalo;

* [IpH TIOKAYMBAHMH dKpaHa (1pu

6GMaroNMpPUATHBIX YCIOBHAX) TPaHy- Puc. 23.

nsanua Ha aucke CosiHua. CxeMa KperJieHHs 3KpaHa

K TeJIECKO
2.2. OcTpo OTTOYEHHBIM MATKMM Ka- w

panaamom otmersTe Kpasi CoJiHIa B [IPOTUBOIIOJIOKHBIX TOYKAX
auametpa (U151 nanbHeiiei sapucoBkm aicka Cosnia). OtMersre
Ha PUCYHKE BCC BUJ/IUMDBIC MMATHA, JaXKe caMble MaJieHbKHE, 1 (ba—
KeJIbl, KOTOpble 0COOEHHO XOPOILO BUAHBI Ha Kpae aucka CosHia.




2.3. Ilposeaute cyTOYHYIO napasiens. /lnsg aToro orMeTsTe no-
JIOKEHUE OJIHOTO M3 MATEH B IKBATOPHAIBHOM 00J1acTH, a uepes
2—3 MHH cieTailTe e1le 0/IHY OTMETKY (M3-3a CYTOYHOTO IBHAKEHH
uzobpaxenune cmectures). CoelMHUB OTMETKHU NPAMOIL JTMHHEIH,
MOJIyYMTEe HANIPABJIEHHE CYTOYHOM MapaJijie/iu, 3aTeM, IIpoBe/s
yepes LEeHTP KPyra /[Ba B3aMMHO MepIeHINKYIAPHBIX IMaMeTpa,
O/IMH M3 KOTOPBIX NapaIJIe/IeH TOMY HAlpaBJIeHUIO, MOJTYYuTe
TOYKH ceBepa, Iora, Boctoka u 3anaza (puc. 2.4). Obparure BHH-
MaHMe Ha To, uTo opuenTaimsa nzodbpakenuns Cosxia npu HabJTIo0-
JIEHHH B TEJIECKON ¥ OMHOK/Ib OyeT pasiuyHOi.

Ha pucyHke yKaxxute MeCTo, IaTy 1 Bpems Ha0JIo/IeHHs1, COCTOs1-
HHE TIOTO/IbI, TUI HHCTPYMEHTA M MeTO/L HabJIIO/IeH U,

2.4.* Cpenaiite 3apHCOBKY OT/IEIHBIX IATEH MO 00pasity, npH-
BeJIeHHOMY B 3ajainu 3 K ypoky 21 (puc. 21.2).

[IsTHA MOJKHO paccMaTpUBaTh B OKYJISIP ONTHYECKOro npudopa,
HO ¢ 0053aTeIbHBIM HCIIOIb30BaHHEM 00bEKTHBHOTO HJIH OKY-
JASPHOTO HEHTPAJIBHOIO TEMHOTO (DHABTPA.

2.5.* Onpenenure akTUBHOCTE COTHIIA € TTOMOILBIO (hOPMYJIBI
p pMy
W=10g+/,

rae W — otnocurenstoe yucso Boabda; g — yucesio rpyI nsret;
[— 4MCsI0 OT/AEIbHBIX TIATEH.

Moacuet yucna Bonoda

g

'y
W

2.6. Cnenaiite BbiBozbl. /11 myHKTOB 2.4* 1 2.5* Ha OCHOBe aHAJIM3A
akTuBHOCTH CoOJHIIA B Ipe/iblLyLIMe roibl (puc. 2.5) aaiite nporios
AKTUBHOCTH Ha OiizKaitme roji-/1sa.

Bwigodw:




a Cesep 6 or

ﬁ \ ﬁ I
BocToK 3anap 3anag Bocrok
tor Cesep
8 Ceep 2 tor
K‘ \ 1l m
3anap Boctok  BocTok 3anap
Q ) {j

tor Cesep

Puc. 2.4. OpuenTaims nzodpaxenns CosHia: @ — npu HabJTIOAEHUH HEBO-
OPYKEHHBIM I71a30M HJIH B OMHOKIIE; 6 — 1IpH HAOMIOIEHHH B TEJIECKOI
€ ACTPOHOMMYECKHM OKYJISPOM, JIAI0NUM 00paTHOoe nzobpakeHne; 8 — Ha
9KpaHe ¢ aCTPOHOMHUYECKUM OKYJISIPOM; 2 — Ha 9KpaHe IIPH 3eMHOM OKYJsipe
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3A0AHUE 3. OnpepenexHue NonyaeHHOW TMHUKA NO NEPEMELLEHUIO CON-
HEYHOro nNAaTHa.
3.1. B o1HOM 13 OKOH, BBIXO/ISIIIMX Ha I0KHYIO CTOPOHY, YCTAHOBH-
Te AKPaH ¢ MasIbIM oTBepcTHeM (0KoJ10 1 cMm B anamerpe) (puc. 2.6).

3.2. Hauap nabmonenus 3a 1,5—2 4 10 noayans, oTMeyaiite Ha
nosy (Hanpumep, yepes 10 MUH) MOTOKEHUSA COTHEYHOTO NAT-
Ha OT 3TOTO OTBepcTHUs B Teuenue 3—4 u. B peayasrarte obpasy-
ercd IMHUA AB.

3.3. [locTpoiiTe noayneHHYIO
JIMHUIO CJIEAYIONNAM 00Pa3oM.
Jlepska KOHeI HUTKH Y OTBep-
ctusa O, APYTUM ee KOHIOM
onuiuTe ayry (Ha puc. 2.6
MnoKasaHa NYHKTHPOM), KO-
TOpas nepeceder JuHuI0 AB
B Toukax C u D. U3 aTtux To-
YeK MPOU3BOJIBHBIM PaZiHyCcoOM
(HeckoNBKO HOMBUIMM NOJIO-
BHHBI Xopabl CD) cienaiire 1o ,
JIBE 3aCeYKH U MOJIYYHTe TOY- D¥,B

ku E u F. Jlnuus EF u 6yper  Puc. 2.6. Tloctpoenue noayaenHoit
MOy ACHHOI THHUEI. JIMHUM B KJTACCHOIH KOMHaTe

3.4. Cnenaiite BBIBO/IbI, 000CHOBAB PACCMOTPEHHBIH METO/T HAXOXK-
JeHUS IOy IeHHOH JIMHUK. Kaknmu errie MeToztlaMu MOJKHO orperie-
JIMTH NMOJTy/IeHHY10 MHnio? Kakoe npakTHyeckoe 3HayeHne uMeer
HAXOK/IeHHe T0JIY/IeHHOH JIMHUH?

Buisoowt:




SAHATUE 3 IR ARRE T . 5 B
BEYEPHUE HABTOEHUSA (BECEHHUE)

3AJAHME 1. HabnwoaeHune ¢asbl JlyHbl HEBOOPYXEHHBLIM rNa3omMm.
1.1. Ha pucynke 3.1 oT™MeThTe IMHUIO TEPMHUHATOPA, OTAEJISIONIYIO
CBETJIYIO YacTh JIYHHOTO IMCKA OT TeMHOI. TeMHy10 YacTh Heob-
XOTMMO 3aLITPUXOBATE.

e al h\\-
/ AN [Nara:
[
\ Bpems:
\ / ®da3za;
N

Puc. 3.1. @aza JIyubl, BUIMMAS HEBOOPYXKEHHBIM I71a30M

1.2. Ha pucynke 3.2 nokaxure nojuoxxenue JIyHsl OTHOCHTEIb-
HO TOPH30HTA U CTOPOH CBETa, YKaXKHUTE ee BICOTY HaJl TOPU30H-
TOM B Irpajgycax.

JITMHWA ropM3oHTa
Puc. 3.2. llonoxenue JlyHbl HaJl TOPU3OHTOM

3AJAHUE 2. Ha6nwoaeHue JlyHbl B TENECKON.

2.1. PaccmoTpuTe HEBOOPY KEHHBIM I71a30M 00beKThl Ha JlyHe.
TemHble MsATHA «MOpeii» OTOXKIECTBUTE C UX HA3BAHUSIMHU 110 CXe-
MmatHyeckoit kapte Jlyusi (ypok 15, puc. 15.2).

2.2. HaBeawute Ha JIyHy Teneckon ¢ HAMMEHbIIUM yBeJTHYEHH-
eM MM OMHOKJIb 1 BHUMATE/IbHO PACCMOTPHTE BCIO ee NMOBepX-
Hocts. [Ipu aTOM yuTHTE, YTO BHAMMOE B TEJIECKOI H300paXkeHHe
Jlyunt Gy et wiu nepesepHyThIM (CJI€Ba HAIIPABO ¥ CBEPXY BHH3),
WJIM 3epKaJibHbIM (CJIeBa HAMpPaBo) NPH UCIOJIb30BAHUHM 3€HUT-
HOM npuaMbl. OTOXAECTBUTE ¢ KapToii IyHHBIE «Mops» (Mope



Kpuaucos, Mope fAcroctn), roprsie menu ( Aznbibl, KaBkas) u He-
cKkobKo Kpynubix kpatepos ([Tnaron, Apxumen, [Tronemeit).
3anuure Ha3BaHWsA HabTIOMAEMBIX OOBEKTOB.

Ha6niopaembie 06beKTbl HassaHus 06beKToB

Mops

Topubie nenn

Kparepnt

2.3.* YeTaHOBUTE HA TEJIECKOII OKYJISIP MAKCHUMAIBHOTO YBeIye-
HUA M BHUMATEJIbHO PACCMOTPHUTE JAeTaJu MOBepXHOCTH JIVHBI,
OT/IEJIbHBIE €€ YHACTKH: KPATePbl, FOPHbBIE LTI, IOBEPXHOCTD MO-
peii, ceeTsibie Jyuu. PaccMoTpHTe, KaK pacrosaraloTcs TEHH OT
rop, obpaTHTe BHUMaHHe Ha OTAe/NbHbIe ocBenteHHbie CotHieM
BEPILUHBI TOP B BU/IE SIPKUX TOYEK (OHU BUIHBI HA HEOCBEIIEHHO
yactu JIyHel BOJIM3H JIMHUHM TEPMUHATOPA).

3AJAHME 3. HabnioaeHue B TeNecKon ABOWHbLIX 3BE3/, TYMaHHOCTEN,
3BE3HbIX CKONMEHWH M ranaKkTuK.

3.1. HeBoopy KeHHBIM T71a30M HalauTe Ha Hebe 3Beansl Munap
u Aznskop. Ha pucynke 3.3 ykaskure pacnosioxenue AJIbKopa.

- /. .

°®
Puc. 3.3. Muuap u Anskop

3.2. Pacemorpure B Teneckon Muuap u ybeaurecs, 4To OH COCTO-
WT M3 IBYX KOMIOHEHTOB ((pH3H1eCKH BOHHAS 3Be3/1a).

IlBersBe3m: MutapA —___ Muuap B—




3.3.* PaccMoTpuTe B TEJIECKOT IBOHHbIE 3BE3/1bl M YKAXKHUTE 1IBe-
Ta X KOMIIOHEHTOB.

[BovHan 38e34a

LiBeT KOMNOHEeHToB

Y Anzpomesnsl

o. Tonuux Ilcos

3.4. PaccMoTpuTe B TEIECKON ¢ MUHUMAJIbHBIM YBEJMYeHHeM WIH
B GHIIOKJ'H:: 3Be3/IHbI¢ CKOTUICHMSA, TyMZlHHOCTH M ramaKkTHKH.

Ykaszanue: nanbonee nocTymHbl 1 HAGMIOIEHUS B IIKOJIBHBIIH
TEJECKOT Wi OMHOK/Ib CJIEAYIONiHe 0ObEeKTHI.

HaasaHue

Yrnoso#
;r?a'ﬁg‘:ﬁé Cosseague HaumeHoBaHWe 06beKTa 22::&:3: Anfﬁ'ﬁm'
o6vexTa
Paccesnnoe 3Be3ji-
[Tnesansr | Temenr - 1,4™ 100
HOE CKOIJIEHHEe
Paccesinnoe 3Be3-
Tnansr Tenen : 0,8m 600
HOE CKOILIeHUe
Paccesannoe 3Be3n-
HAcanm Paxk 5 3.7 90
HOE CKOIlIEHUe
Tonuune apoBOE 3BE3IHOE ’
M3 Ulsgo A 62 | 12
. ITenr CKOILIEHNe
IITapoBoe 3Be3aHOE
M13 Iepkynec e H ™ 14
CKOILJICHHE
" 3HaA TYMaH-
M42 Opuon | PPyERRLTY 30 | 66x60
HOCTh
M31 Anzapomena | lanaktuka 4,0m 160x40




Ipumevanue: nonoxerne 0ObLEKTOB, yKa3aHHbIX B TaOIMIIE, MOK-
HO HAIITH HA MOBHMAKHOI KapTe 38e31HOro Heba.

3AZJAHUE 4. HaGnoaeHue sipKuX 3Be3/, M CO3BE3AUiA BECEHHETD Heba.

4.1. Tlonpaysch NOABMIKHOIT KapToil 3Be3HOTO Heba, Ha Bevep-
HeM HeOe HaliuTe Cco3Be3/ns ¢ SPKUMH 3Be3namMiu: BosHnumii,
Tenew, bausnensr, Opuon, Mansiii u boasmoii Ilec, Jles, Pak;
apkue 3se3nsl — Kanenna, Anbnebapan, berennreiize, Puress,
Cupuyc, [onnyke, Peryn w ap.

[pumeuanue: yrn nabmoeHUs TPOBOAATCS HEBOOPYKEHHBIM TJ1a-
30M YYAIMMKCS, KOTOPbIE He 3aHAThI PAbOTOI ¢ TeIeCKonoMm.
4.2.* I1pu yCJIOBHH BHIMMOCTH TUIAHET CJIe/IyeT MPOBECTH UX Ha-
GII0IeHUST B TOM JKe TIOPsi/iKe, KaK 3TO IIPOU3BOJLIIOCH BO BpeMs
oceHHMX Habmonennii (3ausatue 1, 3anauue 5).
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