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YPOK 1 e DO
NPEAMET ACTPOHOMWMU

1. 3aKOH4YUTE NPEANOKEHUSA.

ActpoHoMust — pyHIaMEHTATbHAS HAYKa, M3Y4aloIast

Cnoso “«aCTPOHOMHSA» ITPOUCXOAHUT OT

3anagamu ACTPOHOMHH ABJIAKOTCH:

2. OTBeTLTE Ha BONPOCHI.
Yro nonnmaior noa [anaktkoit?

Yro nonumaroT noa Beenennoit?

Kak Bo3nuKIa HayKa acTpOHOMUSA?




Kakue o0bekTsi ¥ siBJICHHS H3y4aeT aCTPOHOMMUSA?

3. [laviTe onpeaeneHne NoHATHIO.

ACTPOHOMH‘{ECKHE HabmoAeHst —

4. 3aKoH4YUTE NpeanoXeHue.

XHUMHYECKHI aNIeMeHT BIIEPBbBIC
Obi1 0OHAPYIKEH € NOMOIBIO ACTPOHOMHYECKNX HabmoAeH il

5. 3aKOHUYUTE NpeanoMeHHe.
Onriyeckuii TeNecKor npeHa3zHaueH s

6. OxapaKTepu3ynTe pasaensl aCTPOHOMMM.

Pa3apen acTpoHOMMH HpaTas xapakTepucTika

[TpakTHyeckas acTpoOHOMHs

Hebecnast mexanuka




Paszjen acTpoHOMMM KpaTtan xapaxktepuctuka

C paBHUTEIbHAA IUVIAHETOJIOIHA

Actpopusnka

3Beaanas acTpoHOMMUS

Kocmosiorus

Kocmoronus

7. KaK Bbl AyMaeTe, KaKkoe 3HaueHue UMeeT acTPOHOMMUSA B HacToauee
Bpema?




YPOK 2 ety | o 06 @
3BE3/1HOE HEBO. HEBECHAS CDEPA

1. 3aKOHYUTE NPEANOHEHHE.
Coase3ineM Ha3bIBaIOT

2. Ucnonb3ya KapTy 38e3AHOro He6a, BHECUTE B COOTBETCTBYIOLIUE
rpadsl TabnuLbl CXeMbl CO3BE3[MIA C APKUMK 3Be3aamu. B Kaxaom
CO3BE3/1MK BblaenuTe Hanbonee ApHYI0 3BE3[Y U YKaXKUTe ee Ha-
3BaHue.

Coasesgue Cxema co3se3gun Co3seagune Cxema co3ase3aua
Boavpmas = ;
BamsHelbl
Menseauua
Manan
Jlebenns
Mensenuna
Boaonac Opmon
Jles Beayuwnii

3. 3aKoH4UTE NPEANOKEHHKE.

Ha sBesanbix KapTax HE YKA3bIBAIOT MOJIOMKCHHE TVTAHET, TAK Kak

4. Pacnonomure cneayioume 3se3asl B nopsaaxe yobiBaHua ux 6necka:

1) Bereareiize; 2) Criinka; 3) Anbaebapan; 4) Cupuyc; 5) Apkryvp;
6) Kanesna; 7) [Tpounon; 8) Bera: 9) Ansranp; 10) Iomnyke.

= = =] (= ] |2 |3 =] =]



5. 3aKOHYMTE NPEANOHEHHE.
3se3nnl 1-it BesMYUHbL sipye 38e3/1 6-1 BeJIMUHHbBI B pas.

IKIUINTHKOIT HA3bIBAETCS

6. Y10 Ha3biBawT HEGecHoW chepon?

7. YKayuTe Ha3saHua TO4EK U NTMHUIA HeGecHOoW cdepbl, 0603HaYeH-
HbiX Ludpamu 1—14 Ha pucyHke 2.1.

1,

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

10.

11.

12.

13.

14.




8. Ucnonb3ys pUcyHOK 2.1, OTBETLTE Ha BOMNPOCHI.
Kax pacnosaraercst ocb MUPa OTHOCHTEJIBHO 3€MHOM OCH?

Kak pacrosaraercst ocb MHpPa OTHOCHTEIBLHO MA0CKOCTH Hebec-
HOTO MepHHaHa?

B kakux Toukax HebecHblil 9KBATOP nepecekaercs ¢ JIMHueil ro-
pusonTa?

B kakux Toukax HeGecHblil MEpHIAHAH NePeceKaeTcs ¢ JUHUe
ropusonra?

9. Kakue HabnioaeHuns yb6emaaoT Hac B CyTOMHOM BpalleHun Hebec-
HOW chepbI?

10. Ucnonb3ys NOABUIKHYIO 3BE3HYIO KapTy, BNUlLUTE B TaGnuLy no Asa-
TPY CO3BE3MS, BUAUMbIE Ha WrpoTe 55° B CeBepHOM nonyLapuu.

BapuaHt 1: BapwaHT 2:
Yyacrox 3seagroro Heba 15 ceHTRGPA B 21 4* 25 ceHTROpA B 23 4
MECTHOr0 BpeMeHK MECTHOr0 BPeMeH!

CesepHast 4acTh

[Oxnas yactn

3anajiHas 4acTb

Bocrounas yacth

Cossesnue, pacno-
JIO)KEHHOE B 3eHUTe

* JLamit v Bpesst MOZKIO UMCTTEL JAPY UMM SHAUCHMSM M, COOTBETCTRY I0HIMMH (rakTidecknm,



YPOK 3 e T g
HEBECHbIE KOOPAUHATbI

1. Jlononuute pucyHku 3.1 1 3.2 Heo6Xx0aAUMbIMK NOCTPOEHUAMM U 060-
3HaYEeHUAMM TaK, 4TOObI Ha HUX MOXHO BbINO HAarNAAHO NOKa3aTb He-
6ecHble ropU30oHTaNbHbLIE U 3KBATOPUANbHbIE KOOPANHATbI.

I‘upuaun‘raﬁ bHBIE KOOPAHMHATBI BKBZITODHMMINB KOOpAHHATBI

Puc. 3.1 Puc. 3.2
2. 3anonHuTte Tabnuuy: cpaBHUTE reorpapuyeckne M HebecHbie Koop-
AWHAaTbI.
leorpaduyeckue HeGecHbie KoopauHaTL!
KOGPAMHATH) fOPU3OHTANBHBIE 3KBATOPHANbHBIE
© — WHpoTa, usme- | h — , M3Me- | & — , M3Me-
HAETCA OT ___ A0 ___; | HAeTCs OT ___ 10 | HIETCH OT __MO ___;

OTCHET BeJIeTCH OT __ | OTCHET BEJIETCH OT __ | OTCYET BEJIETCA OT __

A — nonrora, uame- | A — , Hame- | o0 — , U3Mme-
HAETCH OT ___ 10 ___; | HAeTcA OT __ 10 ___; | HseTcsa or __po __;

— B

OTCHET BeIeTCHd OT _ | OTCHET BeAeTCA OT _ | OTCHET BeJleTCAa OT __




3. KaxoBa cBA3b MeMJy BbICOTOW nonca Mupa W reorpaduyecKon
WMPOTOH MecTa HabnwaeHun?

4. cnonb3ys KapTty 38e3/1HOro Heba, HanguTe 3Be3/bl No MX KOOPAK-
HaTam.

HoopauHaThl 38€3as! HaasaHue 38eanti
@, =22'55" |8, =-30°
o, = 106" |8,=+35°
o, =4'35" |8, =+16°
a, = 14'50% | 8, =-16°

5. Mcnonb3ya KapTy 38e3aHoro Heba, onpejenute aKBaTopuanbHble
HOOPAMHATLI CNeayrLmx 38e34.

Hassanve 3se3n KoopanaTsl 3seaasl
o Opaa (Ansranp) = S, =
o Jlesnl (Cnuka) o, = 5, =
o bosbuioro [lca (Cupuyc) | o, = 8=
o JIupwi (Bera) o= 3=

6. MNo akBaTopuanbHLIM KOOPAWHATAM 3BE3[ OnpeaenuTe, B HaKkux
CO3BEe3AUAX OHW HaxoanTca. KakoBbl COGCTBEHHbLIE HAa3BaHUA ITHUX
3sesn?

HoopanHate 3Be3fsl Cossesgue HaasaHue 3Be3asl
o, =16"26" | § =-26°
o, = 20" 40" | §, =+45°




YPOK 4

“ »

KYNbMWUHALIUA CBETUL.
ONPEAENEHUE NEOrPA®UYECKOM LLUMUPOTHI

1. 3akoH4uTE NPEeanoKeHHs.

KyipMuHaumeil cBeTHIa HasblBAIOT

20,

Pasnnune MEWIy I!EpXIIEﬁ W HIKHel KYJABMHHAIIMAMH COCTONUT

B TOM, YUTO

2. Ucnonb3ys pucyHok 4.1, 3anuwure B Tabnuue Gopmynbl BbICOTb
B BEPXHEN U HUKHEN KYNbMUHALMAX CBETUN, ECNK:

M Z M, p a) 3pesfia M| KyJIbMUHUDYET MEKY 3€-
HUTOM ¥ TOYKOIT 10Ta;
6) 3Besna M, Ky IbMUHMDPYET MEXIY 3e-
HUTOM H MOJIIOCOM MMPA.

3sesna M,

3seana M,

1
Q
il N HynbMuHaumn

o Bepxusis
Huxnss

P' -

P4

Puc. 4.1



3. OnuwwmTe ycnoBMs BMOAMMOCTH 3B8e34 Ha 55° ceBEepHOM WHUPOTHI.
Bapuanm 1.

3sezna YcnoBuA BMAMMOCTH

Cupuyc
(8=-16°43")

Bera

(8=+38°47)

Kanonyc
(8 =-52°42")

Bapuanm 2.

3seapa YCnoBus BUAWMOCTH

llened
(8 =+45°17")

Anvranp
(8 =+8°52")

o Ilenraspa
(8 =-60°50")

4. YcTaHOBMTE NOABUMHYIO 3BE3/IHYIO KapTy Ha IeHb W 4ac 3aHATUA Ans
Ballern MECTHOCTU U YKaXMUTE HECKO/bKO CO3BE3AUH, KOTOPbIE ByayT
B BEPXHEHN M HUHEN KyNbMUHAUMAX. [laHHble 3aHecuTe B Tabnuuy.

Lara, epems, Cossesguna Co3seagun
MEcTo B BEPXHEN KyNbMHUHALMK B HUAHHEH KyNbMHHALMK

5. Onpepenute reorpadM4ecKyio WHPOTY MecTa HabniAeHHUs, ecnu:

a) 3se3za Bera npoxoaut yepea 3eHuT;

6) 3Besna Cupuyc B BepXHeH KyJIbMHHALIMH HAXOMTCS Ha BLICOTE
h=64°13" k 10Ty OT 3eHHTa;

B) BbICOTA 3Be3b! /lened B Bepxueil kyabmunanuu h = 83°47’
K CEBEPY OT 3eHNTa;

r) 38e3/1a AJILTAND MPOXOANT YEPE3 3EHMT.




Pewenusi u omaemul.

a) Bera

6) Cupnyc

8) Jlened

r) Ansraup

6. [lononHute pucyHoK 4.2 Heo6xo04MMbIMU NOCTPOEBHUAMM M 0603HaE-

YEHUAMM, NOACHAIOLUMMHM CYTOYHOE ABMEHUE 3BE3/ HA Pa3HbIX LK-
porax:

@) CpeaHue WHPOTb 6) aKBaTop
CepepHoro nojymapus

8) CesepHslil oo 2) 1Oxubtit nomoc

Puc. 4.2



YPOK 5 «__» 20__r.

M3MEPEHUE BPEMEHM.
ONPEAE/IEHUE FTEOrPA®UYECKOM 10/1MOThI

1. 3aKOHYUTE NPEANOKEHUS.

M CTHHHBIMM COJTHEMHBIMM CYVTKaAMH Ha3blBalOT

3Be3aHbIMU CYTKAMH Ha3blBAKOT

Cpentee cosiHedHOE BpeMsi — 9T0

Jlns nabmonaresieil, HaXOAAUMXCS HA OTHOM H TOM JKe MepuaHa- -
ne, kyapmunauns Connna (Kak 1 moboro Apyroro CBETHIIA) MPO-
HCXOUT

PazxocTb 3HaYeHNIT MECTHOTO BPeMEHH B JIBYX ITYHKTAX 3eMHOM 110~
BEPXHOCTH B OJIMH M TOT e (PU3NYECKHiT MOMEHT PaBHA Pa3HOCTH

2. Onpepenute reorpadpu4eckyio 4ONroTy Mecta HabnAeHUs, ecnu:

a) B MECTHBII 10JUIEHDb 1TyTeniecTBeHHNK otMeTna 14 v 13 mun
MO TPHHBHYCKOMY BPEMEHH;



6) 1o curuazam To4HOro rpuHBHUcKoro Bpemern 8 4 00 mun 00 ¢
reoJsior sapernctpuposasi 10 u 13 Mmun 42 ¢ MecTHOrO Bpemern;
B) wrypman aiinepa B 17 u 52 mun 37 ¢ MECTHOTO BpeMeHH IpH-
HSL1 CHTHAJ TOMHOTO rpuusiyckoro spemenn 12 4 00 mun 00 ¢
T) MyTeeCTBEHHUKN B MECTHRIN NOJieHb oT™MeTH M 17 4 35 mun
10 PHHBHUYCKOMY BPEMEHH.

Pewenue. S
) e O 1 P e
1 | N
NERER | 111
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3. 3aKoHYUTE NPEANOMEHUS.

[Tosichoit cyeT BpeMenn OCYIeCTBAACTCS 110 TPUHILNY:




MecTibim BpeMeHEM Ha3blBalOT

JleTree BpeMst BBOJAT JUISL TOTO, YTOObI

B ocnose KaneHJaaps JeKaT CreayiolHe nepHoanyecKue acTpoHo-

MHYCCKHE ABJICHWUH!

[puropuanckuit kanenaaps (HOBBIH CTHIB), NPHILEAIHIT HA CMe-
HY I0JIHAHCKOMY Ka/IeHAAPIO (CTapblil CTHAB ), MMEET CeAYIolme

ocobeHHoCTH:




YPOK 6 P RS . | B -
FENUOLEHTPUYECKASA CUCTEMA KONEPHUKA

1. KpaTKo onuiuiuTe cUucTemsl Mupa:

a) no ITronemer:

6) no Konepuuky:

2. 3aHOHYUTE NPEANOHEHUA.

[ThaveToil Ha3BIBAIOT

[ToMumO 001IEr0 CYTOUHOTO JBHKEHNS T/IAHETHI Ha hone 3Be3
OINMCHIBAIOT CJIOXKHBIE TeTieobpasmbie iy Tu. [1pu meuieHHOM ne-
PEMEIIEHHN € 3araza Ha BOCTOK ABMIKEHHE TLJIAHEThb! HA3bIBAIOT

, d ITPH NepeMerteHus ¢ BOCToKa

Ha 3anajl —

Kondurypanusimu nianet Ha3biBaiot




3. MNepeuncnure:

a) HHZKHHC TJIaHeTbI:

0) BepxHHE IUIAHeTbL:

4, Ucnonb3ys PUCYHOK 6.1, YKaXKuTe OCHOBHbIE KOHDUIypauuu nnaHer
NP1 UX pacnonoMeHuu B Toykax 1—8.

1

Puc. 6.1

5. Micnonb3ya pucyHOK 6.1, 0TBETLTE Ha BONPOCHI.

B kakoii kondurypaiuuu Ha MUHUMAJIbHOE PACCTOAHUE K 3eme
MOAXOTHT HUKHSAS I1aHeTa?




B kakoit kondmrypainmn na MEHHMaAbLHOE PACCTOTHHE K 3emiie
MOJAXOJIMT BEPXHsAA MJlanera?

6. 3anonHute TabnuLy yCnosuin BMAKMMOCTH nnaxer ¢ 3emnu (6naro-
NPUATHbLIE, HEBNArONPUATHLIE YCIOBUS BUIUMOCTH).

YcnosuA BUAUMOCTH
HoHdurypauua

HUMHKEe NNaHeThl BEPXHUE NNaHeTsl

CO(‘JII-!HCIIIIC

Haubomnsinee ynane-
HHe (a10HTaINA)

[IporuBocroanme

7. Kakue nnaHeTtsl MOryT npoxoAuTs no Aucky ConHua?

8. [laite onpeaeneHua NOHATUAM.

Cunommyeckuii nepuon obpamenns —

Cuzepuueckuii (M1 3B€3/HbIH) nepuox obpaienms —




9. 3anuwure GopMy/bl B3aUMOCBA3M CUHOANHECKOTD U CUAEPUHECKO-
ro nepuoaos obpaleHun:

a) U HHZKHMX TIAHeT:

6) st BEPXHMX TJIAHET:

10. Pewumre 3aaa4u.

Bapuanm 1.
1. Kakos cnnozuueckuit nepuos Mapea, eciim ero 3sesiiblii ne-
puoa 7= 1,88 semuoro roaa?

2. Hwxnue coeannenns Mepkypust nosropsiorces depea 116 cy-
Tok. Onpeaennre cuaepuyeckuii nepuos Mepxypus.

Bapuanm 2.
1. Onpenenure 3se3annlid nepuot Benepsl, ecin ee HHKHHE CO-
e/IMHEeHHS TTOBTOPSAIOTCA yepes 584 cyTok.

2. Yepes kakoit MPOMEXYTOK BPEMEHU HOBTOPSIIOTCS TPOTHBOCTO-
auus I0nurepa, ecom ero euepnyeckuii nepuoa 7= 11,86 rona?

Pewenue (6apuawm —___).

T T |




YPOK 7 RlLoy e, s B o
BUAUMOE ABMXXEHUE CONHLIA U NYHbI

1. Ucnonb3ys KapTy 3Be3AHOro Heba, yKamuTe, Yepes Kakue CO3Be3aANnnA
NPoOXoaAuT roaoson nyte ConHua.

Bapuanm 1.
Haunwnre nepevenn co3pesnii ¢ TONKH BECEHHETO PABHOACHCTBUA.

Bapuanm 2.
Haunure [nepeyetb CU:']EESIIHI':[ C TOYKH OCEHHEro paBHOJICHCTBHA.

2. 3anuwute U o6BLACHUTE GOopMyNY, NO KOTOPOH BbIYUCNAETCH BbICO-
Ta ConHua B NonaeHs (M1Ku B BEPXHEW KYIbMUHALWMK).

3. 3anonHure nNycTbie KIETKU U HeAoNKCaHHble aaTbl B Tabnuue.

el 3KBaTOpHanbHbie guco"ra
Hauano ajBaHue KOOpAWHaTbl Coasea- /MR
cooTBETCTBYIO- L A iy
CE30HOB rofa X ot Ane (ana @ =
o, 5, =54%c.m)
20 (21 mapra) PriGor
MIOHSA 6" 00
Jlenb ocen-
22 (23) | HETO paBHO- A0
JEeHCTBHUA
nexkabps -23,5°




4. 3aKOHYUTE NPEeaNOKEeHUS.

CHHOAMYECKHIT MECALL — ITO

, OH JUIMTCS CYTOK.

Cuztepuueckuii mecaiy — aTto

, OH JUTMTCA CYTOK.

Jlyna Bcerga oOpauiena Kk 3eM/e OZHUM H TEM JKe MOMYIIaAPHEM,

TaK KaK

5. Ucnone3ys pucyHoK 7.1, usobpasute BUa JlyHbl (B nonoxeHusx 1—8)
U yKamuTe Ha3saHus ee a3 (B nonowenunax 1, 3, 5, 7).

. Ne Bua Nywsl H&asﬁl_lr;::zl $hasbl
‘_
o | 1
- g
«— T 2 =
«— =
3
«— °
o
4 -
o= 5
6 -
7
8 =




6. PaccMoTpuTe pUCYHKU 7.2 U 7.3 U YHAXHUTE ANA KaXAoro cnyyas,
B KaKOW CTOPOHE rop130HTa U B KAKOE BPEMSs CYTOK HabniogaeTcs
NyHa. (Ha6nogatens Haxoautca B CeBEpHOM nonywapuu 3emMnu.)

B Haxow cropore

HaGnopaeman KapTuHa FOPH3OHTa HABNIOAAETCS Bpewmsi cyTox

.

[OPU3OHT
Puc. 7.2

lopu30oHT
Puc. 7.3

7. fononHute cxemy BOZHUKHOBEHUS CONHEYHbLIX U NIYHHbIX 3aTMEHU
(puc. 7.4) HeoB6XoaMMbIMU NOCTPOEHUAMU M 0603HAYLTE HA HEW TEHU
U nonyteHu. PYKOBOACTBYSACH CXEMOW, 0BBACHAIOWER BO3HUKHOBE-
HWE 3aTMEHUHN, 3AaKOHYUTE NPEIOHEHUS.

———

-~ ~~
Ve ~
e ‘\
¥4 3emna Y|
NyHa \
/
\
\ 2
S 4
by
N — i
Puc. 7.4

Korza Jlyna nonagaer B TeHb 3eMJIH, ITPOUCXOINT

Korna Jlyna nonazaer B noayTetb 3eMIH, IPOMCXOAUT

tu



[Mosnoe conHeunoe saTmenne Haﬁﬂl{),{[aETCﬂ. eCcJin

YacTHoe COHEYHOEe 3aTMeHue Hab H01aeTCA, eCJIH

Konbueoﬁpasﬂoe sarmenne Connna Habionaercs, ecan

3arMenist He HaOMONAIOTCS KaKIbli MECALL, TAK KaK

8. Ha pucyHKax 7.5 1 7.6 cTpenkaMu yKaxuTe, ¢ KaKoro Kpasi NoNHom
NyHbl Ha4YuHaeTea nyHHoe 3aTtMeHue. C Kakoro kpas aucka ConHuya
HauuHaerTcs conHevHoe 3atmenune? (Habnioparens B 060Mx cayyanx
HaxoauTcsa B CesepHomM nonywapuu 3emnu.) Kakosa MaKcumanbHas
NPOAOMKUTENLHOCTL dasbl NONHOro 3aTMeHU JlyHbl M MAKCUManb-
Han NMPOACMKUTENBHOCTL NONHOMO 3aTMeHus ConHua?

MaxkcumanpHas NPOAOJIZKHTCJIbHOCTS NOJIHOTO JIYH-
HOI'O 3aTMEHHA:

Puc. 7.5

MaxkcumanbHas HNPOAOJEKHTEJIBHOCTD ITOJIHOTO COJI-
HEYHOTIO 3aTMCHHAL

Puc. 7.6



YPOK 8 Rt s e ST e
3AKOHbI KENNEPA

1. ChopmynupynTe 3aKoHbl Kennepa.

[Tepssiii 3akon Kemepa

Bropoii 3akon Kenepa

Tperuii 3akon Kennepa

2. Ha pucyHke 8.1 yKamuTe ToO4KK adenus 1 nepurenus.

Puc. 8.1

3. BoiBegute GopMynbl ANA BbIYMCNEHWUA NEPUTENUIHHOMO U adenuinHoro
PacCTOAHMH NO U3BECTHLIM IKCLIEHTPUCHUTETY U 3HAYEHMIO GONbLUOH
NoNyocH.
..| — m————
[

; i
! [

ST
I I N

4. Onpepenute adenuinHoe paccTosHue actepoua MuHCK, ecnu 6onb-
wasn nonyock ero opbuTtel a = 2,88 a. e., a akcueHTpucuteTe = 0,24,

Pewenue.
[ ]
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5. Onpegenure nepureninHoe paccronHue acrteponaa Mkap, ecnu
Gonblwasn nonyochb ero 0pbuTbl @ = 160 MH KM, a 3KCUEHTPUCUTET
e=0,83.

Pewenue.

i

6. BuinonHute 3agaHue.

Bapuanm 1.

1. Ha pucynke 8.1, @ ykakute TOUKH OPOMTEL, B KOTOPBIX:
a) CKOPOCTD MJAHEThl MAKCHMAJIbHA;
6) noTeHIHaAbLHAA IHEPIHA MAKCHMAIbHA;
B) KHHETHYECKAS DHEPTHA MUHUMAJIbHA.

2. Kak u3aMeHseTcsi CKOPOCTh IUIAHeTRI TIPH ee ABHIKeHHH oT ade-
JIMS K TIepUIesinio?

Bapuanm 2.

1. Ha pucynke 8.1, 6 ykaxure TouKH OPOUTDI, B KOTOPBIX:
El) CKOPOCTDb INTAHETHI MMHHMaJIbHA;
6) noTeHUMATbHAS DHEPTHA MUHUMATIBHA;
B) KHHETHYeCKasA IHEPriud MakKCHMaJIbHA.

2. Kak uamensiercsi ckopocTs JIyHbl 1IPH ee JIBUKEHHH OT nepu-
resi K anoreio?

7. Pewwure 3apaun.

Bapuanm 1.

1. Onpenesnte nepuon odpaienus acrepousa Besnopyceus, ecan
Hoabiuas nosyocs ero opoutsl a = 2,40 a. e.

2. 3pesanniit nepnoa obpamenus IOnnrepa Bokpyr Connua
T=12 ner. Kakoso cpeanee paccrosinme ot KOnurepa 1o Connua?



Bapuanm 2.
1. lepuon obpamenys masoit naanerst [Haran sokpyr Comniia
T'= 5,6 roaa. Onpenesnnte GONBIIYIO TOIYOCH €€ OPOUTHL.

2. Bonbinas nosyoch opouTs acreponaa Tuxosa =271 a.e. 3a ka-
Koe Bpems a1oT actepoit obpautaercst Bokpyr Cosuia?

Pewenue (sapuanm ).

et S YO OO O S O O IO O O IO O
T T
N O 6
EEEE NN EENEEEE NS
T ENEERNEERNE
2.1 l N R L N I N e o o o
i | j | | !
boaf il ' | el » 5
| | f
N ] 1l
HEEEEREEREEEEEE S




YPOK 9 “ 20
3AKOH BCEMUPHOIO TArOTEHUS

r.

1. 3anuwute Gopmyny 3aKOHa BCEMUPHOrO TATOTEHUA U OObACHUTE
BXOASLWME B HEE BENMYMHBI.

|
F= -l, riae F— cuna B3anMoieicTBus

2. 3aKOHYUTE NPEANOKEHUA.

[Tpu BBIBOJIE 3aKOHA BeceMupHOro Tarotenus Huloton nernosnso-
BaJI cieyioIme lla()ﬂlD}IClilIﬂ:

a)

0)

H MPHILENT K BLIBOJAM, HTO

B)

r)




3. B yem cocTouT yTo4HEeHHEe K 0606WeHWe HeIoTOHOM NepBoro 3aKko-
Ha Hennepa?

4. 3anuwute opmMyny yTOYHEHHOTO HbIOTOHOM TpeTbero 3akoHa
Hennepa 1 06bACHUTE BXOASALLWE B HEE BENMYHHDI.

5. 3aKOHYMTE NPEANOMEHUS.

BOSMYIIJ.EHHMM JABHKCHHEM HeGeCHbIX TeJ1 Ha3bIBAIOT

Herrryn G511 OTKPBIT B pesyJ/ibTare _

6. PewwTe 3agaqu.

1. Onpenennre maccy Catypha (B Maccax 3emJin) nyTeM cpaBHe-
uust cuctembl Catypi—Turan ¢ cucremoit 3emasi—Jlyna, ecoim us-
BeCTHO, uTo ciyTHUK Carypna TuTad OTCTOMT OT HEro Ha paccTo-



sy r= 1220 TeIc. kM 1 obpamaerca ¢ nepuoaom T'= 16 cyrok.
Jlnsa nomyyenns nannsix o JIyte Bocnoynb3yiTech CPaBOYHUKOM.

2. Onpenenute Maccy kapaukosoit runanerst [Layton (B maccax
3emun) nyrem cpasienus cuctemsl [1ayTon—Xapon ¢ cucremoii
3emasi—Jlyna, eciv u3sectHO, yto XapoH orcrout ot [LayTona Ha
paccrosiyim r= 19,7 Toic. km 1 obpamaercs ¢ nepuogom T'=64 cy-
ToK. Maccnt JIyust, Xapona n Turana cunraiire npenebpexxnmo
MaJIBIMH TI0 CPAaBHEHUIO C MACCAMU TUIAHET.

Pewenue. B
(1] | | | | | || i | ]
| L1 | HEREENEEN
REEEENEN IREENEN
. | - | ! !
| Lt ]. i |
| [ ] i | | [ _
NN o i i | | | 1
| fecihr § R ETAEE
_____ . EErT — =
j i RN HEEEER
g['z 1] | (T T
. - L) i - . |
| . | [ | | 1I i i
et L L b & i |
S A I L O | 1]
[T ] EEEEREEN
111 HARERRERENCSE
i l | | ! i : ! !
. EEEEENN { ‘
i || 111 L]




YPOK 10 PR SR LL | (W

ONPEAENEHUE PACCTOSIHUM 10 HEBECHbIX TEN
B CO/THEYHOW CUCTEME U UX PASMEPOB
1. 3aKoH4uMTE NpPeaoeHus.

Jlast mamepenus paccrosuuii B npeaesax CosHeqHoI cHeTeMbl
HCIIOJIB3YIOT ACTPOHOMWYECKYIO eIty (a. €.), KoTopasd pasHa

C|lL‘Jlll[’M}’
lae=~_______KM

Paccrostaue 10 00beKTa N0 BpeMeHH MPOXOXKIAEHUS PAAMO/IOKALIN-
OHHOTO CHTHAJIA MOKHO OTIPEIeNTh 110 hopmyte ;

rjae

2. NanTe onpegeneHys NoHATUAM «napannakcs M «6asucr; Ha PUCYH-
He 10.1 noKauTe 3T1 BENUYHHBDI.

bl ITapannake —
A~ ’
/ \\
/ N
/ N\
! \\
/
f’ \‘\
A,"g\\ \\ B
/ \‘-
Puc. 10.1 baauc —

3. KaKk ¢ nomoubio NOHATUA Napannaxkca u 6asuca onpeaenuTs pac-
CTOSIHWE [10 YAaNneHHOoro HefoCcTynHoro o6bekTa C (puc. 10.1)?




4. Yron, noa KOTOPLIM CO CBETUNa S BUAEH paauyc 3emnu, nepneHau-
KYNAPHbIA Ny4y 3pEHUsA, Ha3biBaeTCA ropPU30HTaNbHbIM Napannax-
coM p (puc. 10.2). OnpeaenvTe paccTofiH1s: a) A0 JlyHbl, €cnu ee ro-
PU30HTaNLHLIA Napannake p=57’; 6) 4o ConHua, ropu3oHTaNbHbIiA
napannaxc kotoporo p = 8,8”,

Puc. 10.2

Pewenue.
@) |

1

!‘
- — ot i FE ,1' ._.,.._,_.._.l.._.-__.. .....
|

A L T L O ' L]

5. JononHute pucyHok 10.3 Heobxo- He6ecHoe cBeTHnO
AUMbIMU MOCTPOEHWAMM U BbiBEAUTE
dopmyny, NO3BONSAIOLLYIO ONPEAENHUTL
paguyc HeGecHOro cBeTvna (B paguycax  3emna

3eMn), CU U3BECTHbI YINOBOH PaaUyC /_%
CBETMNA P M €ro ropu3OHTaNbHLIA Na- | J

nnakc p. \ y
be i “~—" Puc. 10.3



6. PewwuTe cnegywme 3agayun (Nnpu pacuyerax cuvrainTe, 4To
c= 3-10°km/c, R, = 6370 Km).

Bapuanm 1

1. Paanosiokarop 3apMKCHPOBAN OTPAKEHHbII CUTHAJ OT 11pOJIe-
Taiontero BOm3n 3emun acrepouna yepes ¢t = 0,667 c¢. Ha kakom
PacCTOSTHUM OT 3eMJIN HAXOAWJICS B 9TO BpeMs acTepona?

2. Onpenenure paccrostiue ot 3emun 10 Mapca Bo Bpemsa BeJin-

KOTO TIPOTUBOCTOSAHWS, KOT/Ia €10 FTOPH3OHTANIbHBIH NapalIakce
)

p=232",

3. lpwn nabmonennu npoxoxenus Mepkypusi 1o aucky Commna

OITPEIe/THIIH, YTO €0 VIVIOBOI paanyc p =5,5", a rOpH3OHTAIBHBII

napasuiake p = 14,4”. Onpenenure auneitusiii pagyc Mepkypusi.

Bapuanm 2.

1. Curnan, nocaannsiil paauonokatopom Kk Benepe, Bosspatui-
cs1 Hasan vepes ¢ =4 mun 36 ¢. Ha xakom paccrosnun B 910 Bpe-
MA HaxousIach Bernepa B cBoeM HUIKHEM COETHHEHHH?

2. Ha kakoe paccrosinue k 3emuie nojuteran acrepou Mkap, eciu
€ro ropu3oHTAJIbHbIIH HAPAJLIAKC B 3TO Bpemst Ob1 p = 18,077

3. C nomotibio HabMIOAEHHH ONIPEAENIIN, YTO YIJIOBOIT panu-
yc¢ Mapca p = 9,07, a ropusonTanbHblii napaanake p = 16,9”.
Onpepenure suueiinplii paanyc Mapca.

Pewenue (sapuanm ).




2.}

3.




YPOK 11 w20
ABUXEHWE KOCMUYECKUX ANMAPATOB

1. 3anuwure GopMynbl, NO KOTOPLIM ONPEAENAIOT 3HAYEHWUSA KOCMUYE-
CHUX CKOPOCTEN ANA NOBEPXHOCTU 3eMNU, U OGBLACHUTE BXOASLIME
B HUX BENIUYHUHDI.

BenuyuHbl, 0603Ha- YucnerHoe
Ho;::’nqec:an Dopmyna YeHHble B Gopmynax 3Ha4YeHHe CHO-
pocT GykBamu POCTH, KM/C
[Tepsas
Bropas
Tperbs™

[Ipoananusupyiite 3anncanubie (popMyJIbl H C/IENAITe BHIBOIBI.

KocMmuueckue CKOPOCTH HE 3aBUCAT OT

Kocmuyeckne cKOPOCTH 2151 TOBEPXHOCTEH APYTHX HeOECHBIX TeJl

3aBHCAT OT

Tpaekropueii ABUKEHIS TeJ ABIACTCS:

a
) (nepeas KOCMUNECKas CKOPOCHD)

0)

{(Bmopan KOCMUNECKAR CKOPOCmb)

B)*

(mpemsa KOCMUNECKan CKOPoCHs )

2. PaccyutanTe nepsylo (a) 1 BTOpYIO (6) KOCMUYECKHE CKOPOCTH ANnd
JNyHsl (Macca NlyHst m = 7,35- 1072 kr, a ee paguyc R = 1740 km).




Pewenue.

i SIS VSRR L, S
a) ; [ | | | |
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3.* MomeT n1 nepvoa o6palleHns MCKYCCTBEHHOMO CNyTHUKA 3eMnu, ABU-
Hylerocs no 3akoHam Kennepa, 6bite T = 81 MuH? OTBET aprymeH-
TUPYHTE.

4. laiTe onpeaeneHus NOHATUAM.
Op6ura —

Anoreit —

[Tepureit —




IKCUEHTPHCHTET OPOHTEI —

5. Ykamute Gpopmbl OpBUT HEGECHBIX TEN, ECNK UX IKCLEHTPUCHUTETDI
NPUHUMAIOT CNEAYIOUNE 3HAYEHNS:

3HaueHHE IKCUEHTPUCHTETE Dopma opOuTh

e=10

e=1

e>0

O<e<

6. PaccuuTaiite BpeMa nonerta no nonyaniunTU4ecKon opbure: a) oo
Mapca; 6) ao Bexepsi.

Pewenue
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YPOK 12 R 20_r.

OBLWMUE XAPAKTEPUCTUKHK NNAHET.
NPOUCXOMAEHUE CONNHEYHON CUCTEMbI

1. NepeyncnuTe NNaHeTbl B NOPAAKE yaaneHuna ux opbut ot ConHua.

2. Kakue nnaHeTsl BXoAaT B coctas CONHEYHOW CUCTEMBI?

3. 3aKOHYMUTE NPEANOHKEHURA, KacaloWwMecs OBWMX XapaKTEPUCTUK Nna-
HeT CONHEYHOH CUCTEMBI.

Bapuanm 1.

[Taanera, nmelomas HanOOABIIYIO TIOAYOCH OPOUTHI, —

Ha camoe Gm3Koe paccTosnue K 3emle U3 IIaHeT-rHraHToB MoJL-

XOJIHT

Camplii uttenbHblii nepuo obpaienns Bokpyr CoJmiia us na-

HET 36MHOMH IPYIITbl HMEEeT

Camasn Gosbiiast o pasmepy njaHera —

Camoii 60bIIONH Maccoil U3 IUIaHeT 3eMHOI rpymnnsl obaanaer

Camyio Manyio Maccy UMeeT Iianera

Camyro MaJIVIO CPE/IHIOI IJIOTHOCTD UMEET IJIaHeTa




CampiM 6OJIBIIMM EPHOIOM BpallieHusi BOKPYT ocu obaznaer

I1aHeTa

O/MH CITYTHHK MMEET IJIaHeTa
B ConreuHol cuCTEMe UMEIOTCS CJIeIYVIONIHE JIAHETbI-TUTAHThI

Bapuanm 2.

Ha camom Gir3kom PaccTOAHHN OT Coanua 06pamae'rcn IV1aHeTa

Ha camoe 6amnakoe pacCToAHHE K 3eMe NMOAXOJAMT TJIaHETA

Cawmblit kopoTkuit nepuoa obpamenus Bokpyr Conrua cpean

IVIAHET-THTAHTOB HMEeT

Camas GoJibliiasi 110 pa3Mepy IJIaHeTa 3eMHOM Py —

Camyio 60bLIVIO MACCy MMEET IUTaHeTa

Camoe 61M3K0€ 3HAYeHHEe K Macce 3eMJIM UMeeT Macca TJIaHeThl

Camyio 60JIbIIYIO CPEJIHIONO TZIOTHOCTE MMEeT MaaHeTa

BricTpee Bcex BOKPYT OCH BPAILAETCs ILJIAHETA

He umeror CITYTHHKOB IUTAHETDI

K nnaneram seMHOM TPYTIITbLI OTHOCATCA




4. 3aKOHYMUTE NPeanoMeHns, HacalWuecs OCHOBHbLIX CBORCTB Ten
COnHEeYHon CHCTEMBI.

OcnopHasa macca ConHeunoi CHCTeMbl cocpeanorovyeta B

Mopma opduT 1aner

[TnockocTH OpOUT MIAHET
BosabmmHeTBO naaner BPALLAIOTCA BOKPYT CBOMX ocell B OJIHOM

HaITpaBJICHUH, HCKJNIOYEHHE COCTABAAIOT
ITo cBoum tIJHQH‘-lECKI‘IM W IMHAMHYECKUM CBOHCTBAM TJIAHETDI

JIeJIATCA Ha IPYIIbL

5. B paae 4ucen, Bbipamawmx cpejHue paccTofsHKWA NnaHeTt oT
ConHua, MMeeTcs HeKoTopas 3aKOHOMEPHOCTb, NOAMEYEHHasn
euwe 8 XVl 8. (npasuno nnaHeTHbIX paccTtoaHun Tuuuyca — bopae):
a=04+03-2" rne a — 60nbluas NONYOCb NNAHETHOW OPOUTHI,
a.e.;n — nokasarenb, NPUHUMAIOLWKA ANA Kawa0oW NnaHeTbl onpeae-
NeHHble 3HaYeHus (ana MepKypusa n=—eo, Ang BeHepol n = 0, ana
3emnu n =1, u panee 2, 3...). lNo ¢popmyne Tuunyca — bopae noa-
cYuTanTe 3HaveHus 60NbILKX Nonyocen opouT NNaHeT 1, cpaBsHUBan
MX C UCTUHHBIMWA PAcCTOAHUAMM, NOCNE 3anoNHeHWs Tabnuubl cae-
NawnTe BbIBOAbI.

- | S, | 00
Mepxkypuii —o0 0,39
Benepa 0 0,72
3eman 1 1,00
Mapc 2 1,52
[Tosic acrepounon 3 cp. 2,90




Manera s | pacemems 8.8 |  peccrome &0,
IOmurep 4 5,20
Catypu 5 9,54
Voan 6 19,19
Henryn 7 30,07

Buigodwt:




YPOK 13

NNAHETbI 3EMHOM MPYMMbI

20_r.

1. MNonb3yach CNPaBOYHLIMKA AAHHLIMK Y4EOHUKA, 3anonHuTe Tabnu-
Ly C OCHOBHBIMU GU3UYECKUMMU XapaKTEPUCTUKAMU NNEHET 3EMHOM

rpynnei.
DUIHMYECKHE XBPAKTEPHCTMHK NNaHeT Mepkypui Beuepa 3emnn | Mapc

Macca (B maccax 3eman) 1,000

Jmamerp (B Anamerpax 3emin) 1,000

[TaoTHOCTD, KI/M*

[Tepuona Bpamenus

ArMmocdepa:
* aapJieHme

* XHMHYECKHH COCTaB

Temneparypa nosepxsoct, °C

Yueno cnyTHUKOB

Haapanua CIYTHHKOB

3anosmns Tab/nily, caesiaiiTe BbIBO/Ibl M YKAXKHTE CXO/ICTBA M pa3-
JIMY TS MEKAY TUIAHETAMH 3eMHOM TPYIIbL.

Buisoder:




2. Ha rpadmrax (puc. 13.1) noKasaHbl 3aBUCUMOCTH A8BNEHUA U TEM-
nepatypsl B atMocdhepe BeHepsl. Ha ocHoBe aHanuaa rpadpuKoB oT-

BETbTE Ha BONPOCHI.
Lasnenne, Na

Ha kakoii BeICOTE JIaBJICHHE ATMOC-

(hepoi Benepsi pasio armocdepHomy
JIABJIEHUIO Y TTOBEPXHOCTH 3eMJIn?

Yemy paBHa Temneparypa atMoc-
(hepsi Benepsl Ha fanHoii Boicore?

3 5 7
T il ol AN
rd
/
/
[
3100:“'\._\\
© “‘\*-..‘
©
8 X
@ 501
100 300 500 700
Temnepartypa, K
Puc. 13.1

3. C nomoublo pucyHKa 13.2 ONUWKTE BHYTPEHHEE CTPOEHUE 3eMnu.

Puc. 13.2

4. 3aKOHYUTE NPEANOKEHHS.

Bapuanm 1.

Camprii 602b1110# nepenaj AHEBHOH 1 HOYHOI TeMnepaTyp 1o-

BEPXHOCTH Y IJIAHEThI

Bricokast Temnieparypa nosepxuoctu Benepst o6ycnosnena

=



IInaxera 3eMHOIT rPYIIIBL, CPE/IHsIsA TEMIIepaTypa II0BEePXHOCTH

kotopoi Huxe 0 °C, — aro

Bousbias yacTh 1o BEPXHOCTH MOKPLITA BOAOH V IVIaHETLI

B cocras obnakos BXOJAT KaleJabKH CCpHOﬁ KHCA0THL Y T/TaHeThI

Bapuanm 2.
[Inanera, cyTounsiit nepenaj reMnepaTyp noBepxHoCcTH KOTOPOoit

cocrasyaser okono 100 °C, — aro

[Tnamers:, Temnepatypa noBepxHOCTH KOTOPbIX ObiBaeT BbIlE

+400°C, — 310

[Lnanera, B armocdepe koTopoit yacTo npoucxoast riaodaibHble

nbliesbie Gypu, — ato

[IpakTuyecku He HMe0T arMocepsl IAHEThI

[Tnanera, obnaxaomas 6uochepoit, — ato

5. Kakne duanyecKue xapakTepucTUKM nnaHeTbl Heo6Xo0AUMMO 3HATb,
YTOOb! BbIYMCIUTL €€ CPEAHIO NNOTHOCTL?




YPOK 14

“ »

MNAHETbI-TUrAHTbI

1. Nonb3ysacb CNpaBoYHUKAMM, 3aN0NHUTE TabnuLly C OCHOBHbIMU (-

3UYECHKMMHU XapaKTepUCTHKaMH NNaHeT-ruraHToB.

20T

DUIHMHECKME XBPENTEPUCTHHM NNAHET

OnuTep

CatypH

Ypau

Hentyw

Macca (B Mmaccax 3emusin)

Jlnamerp (B inametpax 3emin)

[Tnorhocts, Kr/m?

[lepnoa Bpamenus

Armocdepa:
* Temieparypa, °C

* XUMHMYECKHI COCTaB

Yuesno crnyTHHKOB

Hassanus campix KPYIHBIX
CITYTHHKOB

3anosHns 'l"dﬁJlHIly. ¢JleJ1aiiTe BbIBO/IbI 1 VYKOKHTE CXOICTBA M Pas-

JIMUHA MEXLY IVTaHeTaMH-THIaHTaMH.

Bwsodur:




2. poBepuTe Ka4eCTBEHHOE CPaBHEHWe CBOWCTE NNaHeT 3EMHOM rpyn-
Nbl U NNAHET-TUraHToB. UCNONbL3yHTE NPU 3TOM CNOBA: «BbICOKAaRAH,
«HU3Kan», «6oNblas» U T. N. B BbIBOAE yKAXMUTE NPUHLMNUANBHOE
OT/IMYME NNAHET 3EMHOW rPYNNbl OT NNaHeT-rTMraHToB.

XapaKTepUCTHKH MnaHeTs! 3eMHOM rpynnbsl MnaHeTel-ruranTsl

Paccrosuue
ot Conni@a

Pasmepsl

Macca

[TnorHOCTB

Armocdepa

CryTHHKM/KOJIbIIA

Buisod:

3. 3aKOoH4YMTE NPEeANOHEHHS.
OcobeHHOCTBIO BPALIEHNS ILUIAHET-TUTAHTOB BOKPYT OCH SIBJISIETCS

TO, 4YTO

Hanmuume y IOnutepa u Catypha mIoTHBIX M NPOTSKEHHBIX aTMO-

cpep obbsicHseTCH




Cnyrank Cartypha obnasaet MONHOI

atMocdepoit, CoCTosANIeH B OCHOBHOM M3 a30Ta.
[TraneTpi-rurauThl HMEKOT MAJIVIO CPEJIHIOK TVIOTHOCTS 11O [TPH-

YHHE

CyuiectoBatue Kosiell 00HapyKeHO Y CACAYIONHX TiaHeT-TH-
raHToB!

1O IMUTEP U3TYHAET 3HAYHTEJIbHO GonblIe TENIOBOM IHEPIrHH, YeM

nosyyaet ee ot Connua. [Ipyunnoil 3Toro MOXKHO CHHTATDH

4. 3Be3aHbli nepuop obpawenus CatypHa sokpyr Condua T= 29,5 ro-
na. Kakoso cpeaHee paccroaHue ot CatypHa go ConHua?

Pewenue.

T T |




5. Kakow Bupa 6yaer umeTb Konbuo CatypHa ana Habniogatens, Haxo-
[AALIerocs Ha akBaTtope 1 Ha nonicax CatypHa?

MecTtanonomeHue HaGnAaTeNR Bua konsua Catypha ana HaGnoaatens

Ha aksarope CaTtypha

Ha nomocax Catypua

6. 3aKoH4YUTE NpPeanoXHeHWs, KacarluMecss BHYTPEHHEro CTpoeHus
nnaHeT-ruraHTos.

Y nnauner
MEIKILY HEHTPAILHBIM SAPOM M IIPOTSKEHHOI aTMocdepoii ume-
etest 000JI0MKA €O CBOHCTBAMM METAJLIA.

[1aneThl-ruranThl, Kak 1 3eMJs, 001a/Ial0T MArHUTHEIM TTOJIEM,
HANPSKEHHOCTH KOTOPOTo

v IOnurepa

y Carypha

y Ypana

y Henryna

I]OJ’I}I[}H])IE cugnus ObIINM OTMEYEHBI V caeayIomux raHeT-rm-

raHTOB:




YPOK 15 kil RG22

NYHA. CNYTHUKHA NNTAHET

1. Kaxue runotessl o6pa3oBaHus JlyHbl BaM 3BECTHbI? KpaTko u3no-
WHUTE UX CYTb.

2. Ha cnepyrolre Bonpochl AaWTE OAHOCNOMHbIE OTBETbLI — «[1a» UK «HET»,

1. SIBasiercst ;m Jyna 6mokaiinm k 3emie HeGecHbIM
TeIOM? e

2. Umeetcsi sin Ha Jlyne armocepa? —

3. Crynana au na JIyHy Hora yenoseka? S

4. Cmor Jin 6b1 KOCMOHABT Ha JIyHe BOCHIOIb30BATHCS
KOMITACOM /ISl OPUEHTUPOBAHMS, KAK MYTeIIeCTBeHHNK
Ha 3emne? AT

5. Xapakrepssi Jii Uist JIyHbI pe3kne cMeHbl Temneparyp?

6. [loxoxKe /11 JIyHHOE BEIeCTBO Ha BYJIKAaHHYECKIe
3eMHBbIe TIOPOAbl — Ha3anbThI? —

7. ImeioTcst 1M B JIVHHBIX NTOPOJIAX CJI€/1bI OPraHUYeCKUX
COE/ITMHEHUIT? -

8. BepHo si1 yTBepaKIeHHE, 4TO BO3PACT JYHHBIX 110POJL
cocTaBJsieT 0Koso 4,5 Mapu set? i

9. Cesaszanbl /i1 ¢ JIyHoit sB1eHUs1 NPUIMBOB H OTJIMBOB
Ha 3emie? R

10. Umeercst iu B JIVHHBIX MOPSIX BOJ1a? e

11. ABastiorest im KpaTepbl caMbIMH MHOTOYHCJIEHHBIMH
obpasopanusimu Ha Jlyne? e

12. Bepno sn, yro Jlyna nosepuyra K 3emJie Bceraa
OJIHO¥ CTOPOHOIT? I



13. MoxHo 71 u3y4ath BHYTpeHHee cTpoenue JIvHn
110 3AITHCSAM COTPSICEHUIT OT Y/IApOB METEOPHTOR

10 €€ MNOBEePXHOCTH? —
14. Ocp Bpamenuns JIyHbsl NOYTH NepneHaHKyaspHa
10cKocTH ee opoutbl. Byzer im Ha nebe Jlyubi

o Manoit Measeauitst urpats poss [ossipHoii 3asesant?

3. Aononuute pucyHoKk 15.1 u Ha ero ocHOBe OGbACHUTE MEXaHWU3M
ABNEeHUA NPUNIKWBOB U OTNIMBOB Ha 3emne.

3emna (BKA ¢ nonioca) J
Puc. 15.1

Yepes kakue npoOMEXYTKH BPEMEHH B CPETHEM JIOJIKHBI HACTYTIATh
MPHIMBBI M OTJIMBBI B KaXKIOM OTIpe/Ie/IeHHOM MecTe Ha 3emuie?

4. Ucnonb3ys KapTy JlyHbl, Ha pucyHKe 15.2 Hanaute u noanuwuTe
cneaywoume ob6bveKTol: Mmopa (Kpuaucos, M3obunua, O6nakoe,
CnoxoncTBus), ropHble xpe6Tsl (Anbnel, KaBkaa), Kpatepbl (Apxumen,
ApucToTens).

Kpynusie 06bexTsl BUANMOTO ¢ 3eMau noayuapust JIyHsl




5. Mope MOCKBbI, pacnonoeHHoe Ha HeBUAUMOW CTopoHe JlyHbl, Ume-
er nonepedyHuk D = 300 kM. MoXHO Nk 6bino Gbl yBUAETL €ro ¢ 3eMnu
HEBOOPYMEHHBIM rNa3oM, ecnu 6bl OHO HAXOAWNOCH Ha 0BpaLEeHHOM
K 3emne nonywapuu JlyHbl? OTBET 060CHYHTE, NPUHMUMAs BO BHUMA-
HHWE, 4TO paspelalouas cnocobHOCTL rasa o = 1°,

Pewenue.
el i g dalls ) J |

J | ‘ i

|

6. Ha Kpalo nyHHOro AMcKa BMAHA ropa, BbICTYNaLWas Haj HUM Ha
o= 0,03". Cy4etoM TOro, 410 NUHERHLIKM anameTp JlyHbl D = 3480 Km,
a yrnosoi avameTp @ = 30°, HaHAWUTE BbICOTY 3TON ropbl B KUNOMeE-
Tpax.

Pewenue.

7.* [ae Ha «nyHHOM Heber KOCMOHAaBT YBUAUT 3eMAI0, ecnu OH ByaeT Ha-
XOAUTLCH B LEHTPE BUAMMOro Ang Hac nonywapusa JlyHbi?




8.* MNonb3ysach CNPaBoOYHUKOM, 3anonHuTe Tabnuuy, B KOTOPYIO Heo6xo-
[AMMO BHECTH CBEIEHUA O KPYMNHbIX CNYTHUKAX NNaHeT.

Macca, MNnotHoCTs,
CnyTHuK Mnaxeta JuameTp, km x 102 gr 1/

lanumen

Turan

Kamwmcro

Ho

Jlyna 3emus

Espona

Tputon

9, Cpeau cnytHuKos JlyHa, Eepona, Tutau, Mo, larumen n Goboc yka-
HUTE Te, KOTOPbIE COOTBETCTBYIOT CNEAYIOUUM YTBEPHKAEHUAM,

CuyTHHK, HA KOTOPOM 00HAPYKEHbI IEHCTBYIOIINE BYJTKAHbL

Cawmsiit 60b10i cniytHuk B CostHeuHoit cucreme:

CrnyTHHK ¢ MOLIHO# a3oTHON arMocdepoit:

CriyTHHK, Ha KOTOPOM MOOBIBAIH JIIO/TH:

CriyTHuK, 0Opaliaionmiics BOKpYT IUTaHeTbI B TP pa3a GpicTpee Bpa-

IIEHHSA CAMOK TJIAHETHI BOKPYT OCH:

CriyTHHEK, Jes1y10 060JI04KY KOTOPOTO TepecekaeT CeTh CBeTJIbIX

HTEMHBIX Y3KHX ITOJ10C:




YPOK 16 . 20Lr
MAJbIE TENNIA CONHEYHOW CUCTEMbI
1. 3aKoHYHUTE NPENNOHEHUR.

KapsukoBsie riaHeTsl npeicTaBasior coboi

Kap.rm KOBBIMH TIJIAHETAMH CUHTAIOTCH 0OBEKTHI

2. KapnuMKoBbIMU NNaHeTaMu ABNKIOTCH (HYMHOE NOAYEPKHYTb):
Mepkypu#, MnytoH, Mapc, TutaH, Lepepa, XapoH, Becrta, laHumen,
CepnHa, EBpona.

3. 3anonHute TabnuLy: OxapaKTePU3YHTE OTNMYUTENbHBLIE 0COGEHHO-
cTn manbix Ten ConHe4YyHoN cucTemsl.

XapaKTepUCTURK AcTepouas KomeTbi Mergrcérr)':mue

Bua na nete

1. I'nasubriit nosc
ACTePOM/IOB

OpGutsi, (
(pasmepsi, )
nepuoju) 2. [Nosic Koitnepa

(

Cpennue
pasmepsl

Cocras

[Tpoucxoxne-
HH1e

[TocnencTBus
CTOJIKHOBE-
HUA ¢ 3emaei




4. 3aKoH4YUTE NPEeANOMEHURA,
Bapuanm 1.

OcTaToK METEOPHTHOTO TeJIa, He CrOPeBLIHii B 3eMHOI atMocdepe

H ynaamm"i Ha MOBEPXHOCTH 3eMii, Ha3bIBAKT

Paamepbl XBOCTa KOMET MOT'YT MPEBBITIATH

S1apo KoMeTbl COCTOMT U3

MeTteopHble TeJ1a BpeIBAIOTCS B aTMOchepy 3eM/IH €O CKOPOCTSIMH

Paaunanr — aro

KpynHbie acteponibl MMeIOT cOOCTBEHHbIE UMeHa, HaTTpUMep:

Bapuanm 2.
Oyenp ApKuit MeTeop, BUAMMDIH Ha 3eMJIe Kak JeTsIuit o Heby

OTHEHHBIIT map, — aTo

[010BBI KOMET AOCTHIAIOT pasMepoB




XBOCT KOMETbI COCTOUT M3

Meteopuble Tesa, BaetTaone B armocdepy 3emian, CBeTsATC,

HCTIAPAIOTCA U ITOJTHOCTBLIO CropaloT Ha BhICOTAX

TBt‘pII bl€ OCKOJIKH KOMETbI INOCTEINEHHO pacnpeiaeasaloTcs 1o op-

Onre KoMeTsl B BUjIE

Opburet 6onbimnersa acrepousion B Coaneynoit cucreme pac-

NoJaraTcs

. ECTb N1 npuHuMnuanbHas pa3Huua B GU3UHECKOH NPUPOAE MENKUX
acTepoMAOB U KPyNHbIX MeTeopuToB? OTBET apryMeHTUpyiTe.

. Ha pucyHke 16.1 nokasaHa cxema BCTPeYu 3emMu ¢ METEOPHbIM
noToKoMm. NpoaHanu3upyiTe pUCYHOK M OTBETLTE Ha BOMPOCHI.

KakoBo npoucxoxaenne METEOPHOTO NMOTOKa (Posi METEOPHBIX
yacTHil)?

Op6uTta MeTeopHoro pos

[MaBHan Macca METeOPHbIX YacTHL, 3emnn .
Puc. 16.1



Ot 4ero 3aBUCHT 1EepHOA 0OPAIeHUS METEOPHOTO MOTOKA BO-
kpyr Cosnnua?

B kakom ciyuae na 3emue Gyzer nabmonarbes Hanbobiiee Ko-
JIMYMECTBO METEOPOB (METECOPHbIH, HIH 3Be3/Hblil, 10XK/b)?

[To KaKOMy NPUHIMITY AAIOTCA HAZBAHMS METEOPHBIM MOTOKaM?
HasosuTe HeKOTOpbBIE H3 HUX.

7. U306pasute CTPYKTYpy KOMETh! (puc. 16.2). Ykawute cneayoume
ANEMEHTLI: AP0, roNoBa, XBOCT.

T =~ _Op6ura KomeTul
~

~
S
N

N\

———



8.* Kaxas aHeprus BblAenuTca Npuy yaape Meteoputa maccon m = 50 Kr,
MMEIOWEro CKOPOCTb ¥ NOBEPXHOCTH 3eMNKU 0 = 2 KM/C?

Peiwenue.
| | | | | N [ |
NN | | W
BN LT | I
| } I | ] | ‘n
T HEREREEEEEREN et |
L | | HWEEREN |

9. Kakosa Gonblwasn nonyocs 0pGuThl KOMETHI [annes, ecnu nepuog ee
o6pauwenua T = 76 ner?

Pewenue.

|1 ] [ ]

%__;_ | L . A
| | : I ! i |

LT T 1] | | Nl ==

10. BuiurcnuTe NpUMEpHYI0 LWWMPUHY METEOPHOTO NoToKa Mepceuna B Ku-
nomeTpax, 3Has, YTo oH HabngaeTcs ¢ 16 uiona no 22 asrycra.

Pewenue.
| 1 [ | | | | | | |
e[| XN |L = i I r \ i JEEES: S | =, + !
A S S N N N O O O A Y O o OO
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YPOK 17 « __» 20 T

MCCNEAOBAHUE 3/TIEKTPOMATHUTHOIO
U3NYYEHUA HEBECHbIX TEN

1. Ans o6nacten cnexkTpa 3INeKTPOMarHUTHbIX BOMH (CM. Tabn.) yka-
MHUTE:

a) cTenenb NOraoueHus PH IPOX0XKACHNUH CKBO3b 3eMHYIO ATMO-
chepy (cnabhast, cnabas);

0) MeTozbl uecaeoBats (€ 0BEPXHOCTH 3eMJin, BHeaTMochep-
HbIE);

B) IPUHEMHUKH M3JIYYEeHHsL.

NornowexHne
g pwa | oo | oo | Mo
cnexTpa BONMHLI AeHuK yepes
armochepy BaHNHA HaNy4eHns
lamma-
) < 0,01 vm
naznydenue
Penrrenosckoe
0,01—10 um
H3JrydyeHue
Yasrpa- 10—310 um
(hmonerosoe
M3ayYeHue 310—390 um

Buanmbie ayun | 390—760 um

0,76—15 MKM
Unpaxpacnoe
H3yueHue 15 MKM —

1 MM

Paguosonnbi >1 MM

2. OTBeTLTE Ha BOMPOCHI.

Kakue 13 y4acTKOB MIKa/Ibl 31€KTPOMArHUTHOIO H3JIy4EHHs SIB-
JSAIOTCS «OKHAMM MTPO3PAYHOCTU» JUIS UCCIIe/I0BATe s, HAXO/1s1-
LErocst Ha MOBEPXHOCTH 3eman?



EcTb 11 OCHOBaHUS CHUTATH COBPEMEHHYIO aCTPOHOMMIO BCEBOJI-

HOBOI?

3. 3aHecuTe B Tabnuuy GopMynbl, XapaKTepUayiloUWMe OCHOBHLIE

ONTUYECKKE NapaMeTpbl TENECKONOB.

OnTu4eckue
napameTpst

Dopmynsl

B dopmynax GyKsamu
0603HaYeHb!

Buaumoe
nanyqenue (G)

Paspeluaiomas
cnocobnocTs (W)

[1ponnuaomasn

cua (m )

4. Kakue yBenmyeHus MOXHO NoNy4YuTb C NOMOLWbBIO WKONBHOMO TENe-
CKOMa, B KOTOPOM YCTaHOBNEH OGBLEKTUB C GOKYCHLIM PACCTOAHUEM
F = 800 MM 1 UMEIOTCA CMEHHbIE OKYNAPbI C GOKYCHBIMU PACCTOH-
Huamu f, = 28,20 f, = 10Mm?

Pewenue.
——— T




5. KakoBo paspelleHue Teneckona ans Bu3yanbHbiX HAabnoaeHWiA,
ecnu ero o6beKTUB umeet guamerp D = 80 mm?

Pewenue.
i

e —

|
= S5 TR S SR, SRR S R S S SIS

6. Ha pucyHke 17.1 nokasaHo oTpamenue paguosonH (A = 0,038 m)
OT noBepxHoCcTH 3poca U Mepkypusa. Kakue BbIBOALI O XapaxTtepe
NOBEPXHOCTH 3TUX TEN MOMHO CAEeNnaTtbh, CPaBHMBAsA KpUBbIe OTpa-
JKEHHbIX CUrHanose?

3poc

Meprypui

Puc. 17.1

7. Kakue npermyllecTBa MMeeT paauouHTepdEepoOMETP NO CPaBHEHUIO
¢ 06bLI4HLIM paguoTenecKonom?

=



YPOK 18 I Ty, ¢ B
CNEKTPANIbHbIA AHANTU3 B ACTPOHOMMWM

1. Ja#te onpeaeneHns NOHATUAM.

CHEKT]'.) H3JIYYECHHUA —

Crexrp NorJiomeHns —

CuexrpaabHblii aHaINs —

Cnexrporpamma —

2. 3aKOHYMUTE NPEAIOMEHUA.

HenpepsiBubtit (Cruonioi ) CneKkTp HEMmycKaioT




JluneivaTsiil cnektp obpasyercs npu

CIIEKTpaJlebIMH JIMHHUAMH HA3bIBAIOT

3. BblYEPKHUTE HENPaBUIbHbLIE YTBEPHAEHUS O NPUMEHEHUU CNEK-
TpanbHOro aHanu3a 8 aCTPOHOMMM:

a) 110 CHeKTPY MOMKHO OIPEJIeJIUTE TeMITEPATYPY 3Be3/Ib;

6) 1Mo CHIEKTPY MOXKHO ONPENETHTh XMMHUYECKHH COCTaB 3BE3/Ibl;
B) 110 CIIEKTPY MOXKHO ONPeLeNnTh Xapakrep penbeda nosepx-
HOCTH ILJIAHETBI;

r) M0 CHEKTPY MOKHO ONPEAETNTh 3Be3/IHYIO BEJIMYUHY H CBETH-
MOCTDb 3BE3/1bl.

4, lNepea TEM KaK OTNPaBUTLCH B KOCMOC, CBET doTochepsl 38e3/bl
[OMKEH NPOUTH Yepes ee atmocdepy (puc. 18.1). Kakaa 13 atux
obnacten o6pa3yeT HENPEPBLIBHLIA CNEKTP U CNEKTP NOrNOWEHUA?

dotocepa | ~

~

Puc. 18.1

HenpepsiBuslii criektp odpasyer

, CIEKTP NOrJmoleHHsa —




5. BcraBbte nponyweHHble Cnosa U 3aKOHYHUTE NPEANOKEHKWA.
3akon ementenud Buna sanucbiBaercs B suje (bOpMy.IIbl:

, rie OykBamu 0603HaYEHDI:

3akon Buaa MosKHO IPHMEHATD HE TOJILKO JUTA ONTHYECKOI'O /IHa-

NnazoHa AJeKTPOMarHuTHOrO H3JIiy4eHHs, HO | JUTs

MoHOCTb H3MyYeHUsE AGCOMIOTHO YEPHOTO TENA ONPEAeIALTCH
3akoHoM Credana — Bonbiivana, KOTOPBII 3aMHCLIBAETCA CAey-

oMM oGpasom: , re OyKkBamMu

obo3HayeHsl:

[Ipu ABMIKEHNN HCTOYHHKA H3J1Y4YEHUsI OTHOCHTEJIbHO
Bosuukaet addext Jlomnepa. Cyumnocts adpdexra cocTouT B clie-

NYIOLIEM:




JlyueBoii CKOPOCTHIO HAa3bIBAIOT

Jlyyenasi CKOPOCTh CBsI3aHa CO CIBUTOM CHEKTPAIbHBIX JTMHUIA hop-

MYJIO#

, T

6. JluHna Bogopoaa ¢ AnuHon BonHbl A = 434,00 HM Ha cneKTporpamme
3Be3/ibl okasanace A, = 433,12 HM. K Ham unu ot Hac ABvKeTCs
3Be3/a U C Kakon cuopogrbno?

Pewenue.

I I
‘ | 3 | | f |
| | | | i

T l | . | | _!_I ol Y

7.B cnexTpe 3Be3abl TMHWA, COOTBETCTBYIOWAN ANWHE BO/HbI
A =53-10" MM, cMelweHa K GUONEeTOBOMY KOHLLY CNEKTPa Ha
AL = 5,3 - 10-% mm. OnpeaenuTe ny4eByl0 CKOPOCTb 3BE3/bl.

pewenwe.
T T 0 e o
I
| ] HEEEEEEEENERER
ENEEREEN |
e RN 1
e .




YPOK 19 I I NCIRTY - )

COJTHLE KAK 3BE3JA

1. PykoBoacTBysach cxemon cTpoeHus ConHua (puc. 19.1), ykamuTe Ha-
3BaHuA BHYTPEHHUX o6nactei u cnoes atmocdepsbl ConHua.

Puc. 19.1
i 4.
2. 5.
3 6.
(4,5, 6) ¥
2. 3anonHute TabnuLy ¢ OCHOBHbIMU XapakTepucTukamu ConHua.
NapameTpsl BenuuuHet
CpeHee pacCcTOsiHHE OT 3eMJIu e
KM
Jluneiinslit Auamerp D,
KM
Buzumblii yraosoii auamerp "
Macca M,
KT




Napamerpe! BenuuuHsl
Cosneynas noctosiHHas 2
kBt/™m
CaeTumocTsb
Bt
Temmepatypa BHAMMOTO
BHEUIHETO CJI0A K
XHUMHYECKUH COCTaB % H, % He,

BHEIIHHX CJIOCH

% npyrue ra3bt

[Tepuon spautenus

CYTOK — y 9KBaTOpA,

CYTOK — Y 1oJoca

Temneparypa B uentpe Connua

K
AbcomoTHas 3B€3/1Has
BEJIMYMHA
Boapacr
p ner
TH
Cpeansst I10THOCTh Kr /M

3. Onpepenute nuHerHbIH paguyc ConHua (B paguycax 3emMnu U Kuno-
meTtpax). Yrnoeow paauyc ¢doTtochepbl U paccTofiHie oT 3eMnu Ao

ConHua cyMTanTe U3BECTHLIMM,
Pewenue.

,......
|

—tt




4. Onpepenute maccy ConHua, ecnu 3emna o6paulaeTcs BOKPYr
ConHua Ha paccToaHuu a = 1 a. e. ¢ nepMoaoM oauH rog. Opbuty
3emnu cHUTanTe KPYroBoM.

Pewenue.
S UL LN N LS. FPPL N RS S S Sg. YRS T S [T - W,
-~ | [ [ i
| | - L |
| |
et E - B . L. e b
| } {
. | [ | |
| . | | Mt
: | J i | | |

5. 3s8e3na Purenb u3 co3se3aua OpUMOH U3nydaeT cBeTa NpPUMEpPHO
B 60TbiC. pa3 6onblue, 4em Hawe ConHue. O6bscHuTe, novemy Cont-
ue BLIMAAUT spye, 4em Purens.

6. Onpepenute ceeTumocTs ConHua, ecnu ConHeyHasa NOCToAHHas
Q = 1370 B1/M?, a pacctoaHue ot 3emnu go ConHuaa=1a. e.

Pewenue.

__; | 1 | | T
i | | | | | | } |
et : R e e e e e
| ! ] Lad | 1 : i !

: I 1 O (O S T YT | g ko g |

7. Onpegenvte TemnepaTypy doTochepsi, ecnu ceeTMMocTs ConHua
L = 3,85 10% Br 1 paauyc ConHua R = 696 ThiC. KM.

Pewenue.

NikiE.

| N R




YPOK 20 “ _» 20_r.
CTPOEHWE COTHEYHOM ATMOC®EPbI

1. [laiTe onpeaeneHus NOHATUAM, CBA3AHHbLIM C CONHEYHOU aTMocde-
pOK.
Motocepa —

ITatHo —

Daxen —

Benbiuka —

[Tpory6Gepanen —

Conneunblii BeTep —




2. Bo BpeMf HWKHUX coeinHernii Meprypusa ¢ ConHuem nnaHety HHo-
raa MoXHo HabnoaaTtb Ha GOHE CONHEeYHOTro AUCKa. 10 KaKKuM Npu-
3HaKaM ee MOXKHO OT/IMYUTBL OT NATEH, KOTOPbIE B 3T0 BPEMSA TaKKe
MoryT Habnioaarsca Ha ConHue?

3. Onpepenute pasmep HaubonblEro CONHEYHOro NATHa, naobpa-
MeHHoro Ha pucyHke 20.1. CpaBHuTE pa3amepsbl NATHa C pa3Mepa:
MK 3eMnu.

Puc.20.1

Pewenue.

1
|




4, Ha pucyHke 20.2 nokasaHbl gBa NocneaoBaTeNnbHO CAeNaHHbIX
cHMMKa ConHua B macwTtabe 5800 KM B 1 MM. M3MeEpPUB BLICOTY NPO-
Ty6epaHua Ha CHUMKaXx, OnpeaenuTe CpeaHIon CKOPOCTb ABHKEHHUA
B HEM BeLEeCcTBa B UHTEpBane BpEMEHU MeXay NEPBbIM U BTOPbLIM
HabnASHUAMM,

Pewenue.

5. Onpepenute Temnepartypy CONHEYHOro NATHa, ecNu ero SPKoCTb
B 9 pa3 MeHbLUE APKOCTH OKpY}alowen ero dotochepsl.

Pewenue.




YPOK 21 W » 20_r.
BNIMSAAHUE COJTHLA HA YXU3Hb 3EM/N

1. Moyemy 3a UMKNOM NATHOOGpPa3oBaHuA Ha ConHue TWaTenbHo Ha-
6niogatoT ¢ 3emMnu?

2. Ha6nioaeHust NOKa3biBakT HEOAUHAKOBYIO CKOPOCTh NEPEMELLEHUS
CONHEYHBIX NATEH, KOTOPAasa YMEHbLWAETCH NPU UX YAaNEHUKU OT IKBA-
Topa K nonocam ConHua. Ha pucyHke 21.1 NoKa3aHo NnonoMeHue
NATEH B HEKOTOPbLIA HayanbHbliA MOMEHT (a) U Yepes3 0AuH oBopoT
ConHua BoOKpyr ocu (6). O6BbACHUTE NPUYUHY IaHHOIO ABNEHHS.

Pacnpepe- |
NEeHWe NATeH |
nocne 0AHOTO |
o6opoTa
ConHua

Puc. 21.1




3. B KayecTBe xapaKTepHUCTUKHM
nATHoOGpa3oBaTenLHOR AeATENb-
HOCTM Ha ConHue B acTPOHOMMH
ucnons3yTes yucna Bonbda.
Mx noacuutbiBaloT no dpopmyne w )
W = k (10€ + f), rae g — 4ncno
rpynn natex; f — obuee 4ucno

.
.®

nated Ha aucKe ConHua; k — 13.06.2002r.
MHCTPYMEHTANbHbLIA MHOMUTEb. 11 400 MuH
Ucnonbaya pucyHok 21.2, onpe-

AENWUTE CONHEYHYK aKTMBHOCTb Puc. 21.2

B8 yucnax Bonbda. MHOXMUTEND
k np4 noacyeTe NpUHUMaAETCH
pasHbiM eauHULE.

Pewenue.

4. OnpepenvTte CPeaHIo NPOAOMKUTENBHOCTL LLMKNE CONHEYHON aK-
TUBHOCTH, ECNIM U3BECTHO, 4TO ¢ MapTa 1755 r. no okTabpb 1996 r.
NPOLWNO TOYHO 22 UUKNE CONHEYHON aKTUBHOCTH, CHUTAKOLWMXCA OT
MUHUMyMa yucen Boneda.

Pewenue.




5. MoacuuTtaiTe: a) 3a KaKoe BPeMA CONHEYHbIA CBET A0CTUraeT 3emnu;
6) 3a KaKoe BPEMA YacTHLLbl KOPNYCKYNAPHOrO NOTOKa, ABUKYLIErocs
€O CKOpOCTLIO ¥ = 1000 KM/C, AOCTUIHYT 3eMnu.

Pewenue.
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YPOK 22 “ _» 20_ir.

OCHOBHbBIE XAPAKTEPHCTHKM 3BE3A.
CBETUMOCTb

1. [anTe onpeaeneHusi NOHATHUAM.

CBeTHMOCTD 3BE3/1bl —

BH}IHMM Jpe3/iHas BeJIMYHHa —

AbcooTHas 3BE3/[Has BCJIMYHUHA —

2. JononHus pUcyHoK 22.1 HeobxoaAuMbIMKU OyKBEHHbIMU 0603Ha4e-
HUAMM, BLINONHUTE CReaylolue 3afaHus:

m a) BBEAMTE MOHATHE I'OJMYHOTIO Napajjiakca:
386amHoe. He6o

6) sanumute GOPMYIIBI, 10 KOTOPBIM MOKHO
ONpeeIuTh PACCTOSHUSA 10 3Be3/1 (B aCTPOHO-
MHYECKHX eIMHHMIIAX U MIAPCeKax), eciiu u3Be-
CTeH MX NapajiaKc:

Puc.22.1




3. 3anuwuTe COOTHOWEHHUA MEXY EANHULAMM:

Alnr=___'5__ i CBIET;
O)lnk=_____ a.e;
B)lmk=__ kM.

4. MNo4tH ogHoBpeEMEHHO B [epMaHiK, PoccHMK M AHINUK Y4EHbIE onpe-
AENUNY rOAWYHbIA Napannaxkc OfHUX 1 Tex e 3ses3n. Onpegenvte
paccTofHMWe [10 3TUX 38€3/ (B NnapceKax U CBETOBbIX roaax).

- Paccroanue po
Haasanne rorfa";::" Wcenenosarens, roasl onpeae- 3Beansl
38e3abl NEKC NeHUA napannaKCﬁ
nNK cB. het

61 JlebGensn 0,296” | MD. Beccenn, 1837—1838

o JInpnl

(Bera) 0,123” | B. Crpyse, 1835—1837

o llentaspa . . ‘ .
(Tonmman) 0,754” | T. Tennepcon, 1833—1839

5. Kaxoe npeaenbHOe paccTosHKe A0 3BE€3/1 MOYKHO ONpPeAENsiTb METO-
AOM Napannakca, ecnv CoOBpeMeHHas acTpOHOMWYECKan annapary-
pa nossonaet uamepaTb yron ao 0,001"?

Pewenue.

HEN

T T T

| S— -

6. 3Han BUAUMYIO 3BE3HYIO BENWYKUHY (M) 3BE€34 U NONL3YACH JaHHbI-
MU, YKa3aHHbIMU B 3aaHuKK 4, onpegenute ux abcontoTHele 38e3/-
Hbl€ Benu4uHbl (M) u ceetumocTs (L).

Haasawnue 38e3gul m M L
61 Jlebens 5,22
o Jlupst (Bera) 0,03
o Ilenraspa (Toamnman) -0,27




YPOK 23 T SRR, T
TEMIMEPATYPA U PABMEPbI 3BE3/]

1. 3anonHure Taﬁnnuy C XapaKTepucTHKamMm KNnacCcoB 3BE3[QHbIX Clex-
TpOB.
Cnex- XapaxTepUCTHKM CNexTpansHbiX K1accos

TpanbHbIA
wnace uaer TeMneparypa 0COGEHHOCTH CNexTpa

TunuuHbIE
3Beagbl

O

B

e v

]

2| R

L

2. Ans nepeMeHHOoW 3Be3/1bl B MAKCMMyMe 61eCKa MaKCUMyM U3ny4e-
HUSA NPUXOAMNCH HA ANTMHY BONHbI 2.1 =414 uM™m, a B MUHUMYMe Bne-
CKa — Ha ANMHY BONHbI A, = 527 M. Kak namexunaco temnepary-
pa 38e34bl?

Pewenue,




3. BoiBegute dopmyny ans onpeaeneHus paamepa 3se3/bl Npu ee u3a-
BECTHbIX CBETUMOCTH U TEMNEpPaType.

T ] RN
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4. Haipute paamepbl 38e3abl Anbtaup (o Opna), ecnu ee CBETUMOCTb
paBHa pecaty ceetumoctam ConHua, a temneparypa ¢ortocdepsl
T=8400 K.

Pewenue.

EEEEENEE RN

5. C noMoLLbI0 3B€3HOM0 HHTEpdEPOMETPa USMEDEH YINIOBOK iMAMETP
3Beaabl Peryn p =0,00138”. Onpeaenvre paaqyc 3ToM 38e3/bl B pa-
auycax ConHua, ecnu ee roagnyHbiin napannaxc n = 0,039,

Pewenue.

i |
VU |, E— - - -~ il - U T T S— —

| !. ' .
[ ] | | | i I
; i = SR S S . - -
| I ; [
i | | I | :
-y 1 = = === &= f =
| . : * ' | '




YPOK 24 — 20_r.
ABOWHbIE 3BE3/1bl. MACCA 3BE3],

1. Ans Kawporo onpeaeneHus noabepuTe NpasuNbHblE OTBETbI M3
o6Wero nepeyHs:
a) BH3YyaJIbHO-/IBOITHbIE 3BE3/LbI;
6) creKTpajbHO-1BOIHbIE 3BE3/1bI;
B) OIITHYECKHE /IBOHHDIE 3BE3LbI;
r) puanyeckue ABOIHbIE 3BE3/IbI;
/1) 3aTMEHHO-ABOHHbIE 3BE3/1bl.

JlBe 38e3/1bl, ABHIAKYILHECS BOKPYT 00ILEro LeHTpa Mace Mo Jei-

CTBUEM CHJII TATOTEHUA, —

Hepaspeummme B TEJIECKOIT ITapPbl 3B€3/1, BU/IMMad 3BE3/THAA BCJIH-
YHHA KOTOPbIX MEHACTCS, TAK KaK INTOCKOCTD UX OpﬁHT coBlajiaeT

¢ yyom 3pennst Habmogarens, —
JIBoitHbIE 3BE3JIbI, ABOHCTBEHHOCTh KOTOPBIX OOHAPYXKHBAETCS

B TEJNIECKOII, —
JlBe 3Be3nbl, Cﬂy‘IﬂﬁIIO CHpoelHpOBaHHbIE B OM3KHe TOYKH Ha

nebecnoii cpepe, —
Tectbie napbi 38e3]1, B CNEKTpe KOTOPHIX Hab/I01aeTest nepHoznyec-

KO€ CMEllleHVe WIN Pa3BOEHHE CNeKTPAIbHBIX JIHHUI, —
2. 3aKOHYMTE NPEATOMEHNS.

ITpumepom onTHYECKOI ABOHHOI 3B€3]1bl SABJISAETCS

PaszHocTb 3BE3/IHBIX BEJIHYHH B MUHUMYMe ¥ MakcumyMme Griecka

Ha3blBACTCHA

HDOMBDKYTOK BpeMEHHW MEMJLY JIBYMA NMOCAC10BATE/IbBHBIMHY MAaK-

CHMYMaMH HJIH MHHHMYMaMH G1ecka Ha3bLIBAETCH




Namenenne Buaa kpusoii O1ecka 3aTMeHHO-11EPEMEHHOI 3BE3/1b1
MO3BOJISIET OIPENENHTh CAEAYIONUHNEe XapaKTePHCTHKH opbuT ee

KOMITIOHEHTOB!

3. Ucxopas M3 TpeTbero 3akoHa Kennepa, 06061eHHOro HeITOHOM, Bbi-
BeauTe Gopmyny Ana ONpeaeneHna CyMMbl Mace KOMNOHEHTOB (-
3MYECKOW |BOMHON 3BE3/bl.

; . T
| | | | | i
= S | —t- e T Al metet S '
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4. Y nBOMHOW 3BE3abl roavyHbIi napannake © = 0,05”, Gonbwas no-
nyocb BUAUMMOW op6uUThLl @ = 2,0”, a nepuop 06paleHus KOMNOHEH-
ToB T = 100 net. Hangute cymMy Macc 3Be3[, a TaKKe MacCy Kam-
0¥ 3Be3/bl B OTAENLHOCTHU, €CNKU 38€3/1bl OTCTOAT OT LUEHTPA Macce
Ha PacCTOAHMUAX, OTHOCALWMXCH HaK 4 : 1.

Pewenue.
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5. 3aKOHYMTE NpesnoXeHus.

MameneHne JIMHKIT CIIEKTPOB CIIEKTPa/IbHO-/IBOMHBIX 3BE3]L 11PO-
MCXOIUT CJAEAYIONMM 00pasoMm:
a) ec/u SPKOCTH M CTIEKTPBI 3Be3/1, COCTABJIAIOUIMX Mapy, CXOAHBI,

TO B CIIEKTPE ABOIHOM 3Be3/bl Habmo1aeTcs

6) y npubsmkaioneiicst 38e3/1bI CMEKTPaIbHbIE IMHHH CMECTATCA

B) A yna:mmmeﬁcn 3BE3/1bl CIIEKTPAJIBHBIE THHHUH CMECTATCH

6. KaKkuM NoNoXeHnAM Ha KpUBOK BUAUMOM AIPHOCTH 3aTMEHHO-ABOM-
HOM 3BE€3/bl COOTBETCTBYIOT B3aUMHbLIE PACNONOKEHHUA €€ KOMMNO-
HEHTOB B npocTpaHcTae (puc. 24.1)?

HApHocTe
A




YPOK 25 Llugin AL e op
3BOJIIOLUMA 3BE3A

1. Mo paHHbIM, NPUBEAEHHBIM B Tabnuue, OTMETbTE Ha Auarpamme
lfepuwnpyHra — Peccena (puc. 25.1) nonomeHue COOTBETCTBYIOLMX
3Be3[, a 3aTem AonNoNHuTe Tabnuuy HeLoCTAWUMK XapaKTEPUCTU-
KaMu.

CnekTpansHbliA Knace

O i IR SHEEINNG K )

3000 10000 7500 6000 5000 4000 3000 2000

10° Temnepartypa, K

-10

104‘

103

102.

10

1.

- +10

CeetumocTs (B cBeTumocTax ConHua)
T
+
[8)]

AGCONTHanA 38e3gHas senuyuHa, M

104 +15

10-5

00 405 +1,0 +15 420
MNokazartens useTa

Puc. 25.1



XapaKTePHCTHKK 3B8e3f

3seana cm;z.}ro}cm muneﬂafwa' ag::;m-::n n:;zne&"o::-

b BENHYMHA TENBLHOCTL
Cupuyc A 27,0 9,25-1(¢°
Cupuve B 27107 82-1(¢
ApKTYp 100,0 4,0-10¢
Anrapec 6,5-10° 33-10¢
n Kaccuonen | 9,0 - 102 3,6-10¢
Connue 1,0 6,0 - 10¢

2. C noMowbo ayarpammbl lepuwnpydra — Peccena (puc. 25.1)
onpegenvuTe UBeT, Temneparypy, CnexkTpanbHblii Knacc M abConiTHYIO
3BE3JHYI0 BeNHYUHY 3BE3[, HaxoAAaLWuMXCca Ha rNaBHOW nocneaosa-
TENbHOCTU U UMEIOLLIMX CBETUMOCTD (B cBETUMOCTSAX CONHUa), paBHYIo
0,01; 100; 10000. Nony4yeHHble faHHbIE 3aHecHTe B TabNULYy.

e Uimar Temnaﬂa'rypa, Cnsmnuﬁ “g:ggﬁ:: 4
BENMYMHE
0,01
100
10 000

3. YKamuTe nocnefoBartenbHoCTb CTaguin asoniounn ConHua:
a) octuiBanue 6e10ro Kapanka;
0) yIioTHeHHe Mace ra3a M IbLIH;
B) CJKATHE B IPOTOIBE3LY;
I') TPABUTALIMOHHOE CIKATHE KPACHOT'O TUTaHTa,;
J1) CTaHoOHApPHAs CTaANsA (MCTOYHHK U3JYYEHHS — TepMOsiIepHast

peakuus);

€) KPacHBI FHranT ¢ YBEJIHYUBAIOIMMCS TeIMEBLIM S/IPOM.

1=¥]

1 e " 1
1>l >l ]» ]



4. MNpu U3y4EeHUU MAcC 3BE3J U UX CBETUMOCTEW YCTAHOBNIEHO, YTO ANS
3B€3[), NPUHAANENALLNUX K TNaBHOK NOCNEA0BATENbHOCTH, B UHTEPBA-
ne0,5M, <M< 10M_ (M — macca ConHua) cBETUMOCTb (L) 38e3Ab
nNponopu1oHansHa YeTBepToN cTeneHu ee macesl: L ~ M. MNposeauTe
HEOBXOAUMBIE PacHETbl U YKamMTe Ha auarpamMme lepuwnpyHra —
Peccena (puc. 25.1) mecToHaxoxaeH1e 3Be3f, UMeoLWUx maccy:
a) 0,5M_; 6) SM_; 8) 10M,,.

Pewenue.
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. PacyeTbl nokaabiBaioT, 4To Bpems t (B rogax) npebouiBaHus 38e3asl Ha
rnasHoM nocnegoBartensHOCTU guarpammsl lepuwnpyHra — Peccena

{1}
MOMHO OLEHWUTL NO dopmyne t = -]-9-,- ,rne M — macca 38e3/1bl B Mac-

cax ConHua. Onpepenute Bpemsa npebblBaHua 3Be34bl HA rMasBHOK
NOCNeAoBaTENbHOCTH (BPEMSA MU3HK), ecnu: a) M = 10M; 6)M=M_;
8) M =0,5M,,.
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YPOK 26 — 20_r.

HECTALMOHAPHBbIE 3BE3 /bl
1. laiTe onpeaeneHus NOHATUAM.

(Dusnyeckn nepeMeHHbIe 3BE3/Ibl —

Lledenun —

Hosnbie 3Be31b1 —

CBepxHOBbIE 3Be3/1bl —

[Tynscapbl —

HeiiTponnbie 3se3/b1 —

&



Yepnast 1bipa —

2. 3anonHuTte Tabnuuy GU3MYECKUX napamerpoB HecTauMoHapHbIX
3Be3A.

HecraumoHapHbie 38e34bl

NapameTpot
uedenibl HOBblE CBEpXHOBbIE

Usmenenue brecka

AbconioTHad 38e31-
Hasl BeJIMUMHA

CserumocTb (B cBe-
tumocTax CosHua)

[IpuynHa Hecrarmo-
HApPHOCTH

Habnionaembie name-
HEHMS

3. Ha guarpamme «CnexkTp — CBETUMOCTb» (puc. 25.1) oTMeTbTe pac-
nonoxeHue uedeuns, ecnu:
a) onM ABAAOTCS Kiaaccnueckumu nedennamu (8 Ledes) nn
JIOATONEPHOINYECKUMH 3BE3/IaMH CIIeKTpasIbHbIX KaaccoB F u G
¢ abCOIOTHBIMH 3BE3/IHBIMM BeJIMUUHAMHU OT —3™ 10 —6™;
6) oun siBJIIOTCS KOpoTKonepHoanyeckumu nedenamu (RR JIn-
pBl) — 3Be31aMH CHEeKTPATbHBIX KiaccoB A u F co cpenneii abeo-
JIIOTHOM 3Be3HON BeuuuHon M = +0,5™.

4. Ha pucyHKe 26.1 (cBepXy BHM3) NOKa3aHbl KPUBbLIE U3MEHEHUA 3BE31-
HOM BENUYHHbI, TEMNEpAaTYpPbi, CNEeKTPpa, Ny4eBOH CKOPOCTU U paguyca
3sesabl O Lledes B 3aBMcMMOCTH OT nepuoga. Ha ocHoBe aHanuaa



nNpeacTaBNeHHbIX rpadUMKOB caenanTe BbiBOAbl U OTBETLTE Ha BO-
npocel.

Bpemsa HabnoaeHus, cyT

am 1 23 4 5678

-1,01
—0,5 =
e T.K
~02r {6500
-16000
Cnextp {5500
F3|
F7 :
Gil| AV, km/c
-+20
pR; \/\/ﬁ 9
%108 kM 1-20
+H}
0 -
_1 L

1 L L 1 | 1 | 1
-0,2 02 06 10
[Honu nepuopa

Puc. 26.1

Kakos nmepnojt nysbcainu 38e3/1b1?

Kak ¢ namenennem 38e3/1H01 BEJIMYUHBbI MEHAETCS CI]EEKTP?

Kak npoMcxXonT naMeHeHHe CIEeKTPa 3Be3/Ibl B MAKCUMYME U MH-
numyme Gnecka?




Korna 3Bessa n1ocTHraeT MakCHMAaAbHON U MUHUMAJIBHON TeM-
nepaTypsi?

Kora 3Be3zia mmeeT HanbOIb1YIO CKOPOCTD CHKATHA H Haubob-
IIYIO CKOPOCTH PacuIMpenus ?

5. UameHeHHUe ApKOCTH HOBOW 3Be3/bl cocTaBnser 10 3Be3aHbIX Be-
NHWYKH NPH NPUMEPHO NOCTORHHON TEMMEepaType paclMpsIoLENCH
dotochepbl. Bo CKONbKO pa3 uamMeHAeTcs paguyc 3sesibl?

Pewenue.
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YPOK 27 “ __» 20_r.
HALLIA TATAKTUKA
1. 3aKOHYUTE NPEANOIKEHUS.

[anakTnka — ato

Mueunsiit [yrs — ato

HauGonee ruiotnas uentpaibhas 06acTb Haweit [anakTHku pac-

MOJoXKeHa B CO3BC3JIHH H Ha3blBaECTCH

I'pyrmb: n3 GoabIOro yueaa aBes/] B lanakTuke Ha3LIBAIOT

, IIPMMEPOM KOTOPBIX ABJIAIOTCA

2. Ha pucyHKe 27.1 noka3aHo cTpoeHue Hallen [anakTku (Bua ¢ «pe-
6par). Yramute nonowenne ConHua B [anakTMKe M OCHOBHbIE ee
CTPYKTYpHbIE 3NeMEeHTbI: SAPO, AMCK, rano, KOPoHy, LeHTpanbHoe
crywenue (6ana).

| MNonomenne ConHua | | | I |




3. U3o6paaunTe cxeMaTtM4HO Hawy [@naxkTUKy B BUAE «CBEPXY* U CTPEN-
KamMM yKamuTe nonoxexune ConHua, Agpo, cnupansHbie pykasa.

CnupantHbie pyKaea fAnpo

Nonowexue ConHua

4. 3anonHute Tabnuuy, coaepxaulyto obuwue ceeaeHun o [anaxktuxe.,

XapaxTepucTUKK [anaKTHHK HHCNEHHBIE 3HAYEHUA

Pasamep (aunamerp), Knk

Paccrosnue ot uentpa [anakTnku ao
Conxua, Kk

Jluneitnas ckopocts obpaieHuns Bo-
KpyT s/1pa (Ha pacCTOSHUM OT LIeHTpa
lanaxktuxu 10 Connia), kKM/c

[Tepuox obpautenus (nonbiii 060poT
Connua M 38311 B €ro OKPeCTHOCTAX
BOKPYT LieHTpa [asaKTHKN), MJITH JIeT

Macca (B maccax CosHua)

Boapacr, maps ner

5. Vi3 nepesncneHHoro coctasa «HaceneHus» [anakTuKM BbiNULWKUTE OT-
AeNbHO OOBEKTbI, OTHOCALLMECH K rano U AMCKY: 1) KpacHble ruraHThbl;
2) ponronepuoguyeckue uedeuasl; 3) ronybelie ruraHTsl; 4) KOPOTKO-
nepuoanyeckue uepeunasl; 5) KpacHble Kapnuku; 6) ra3onbinessie
obnakKa; 7) waposbie 3Be3Hble CKONNEeHUN; 8) paccesHHble 38e34-
Hbl€ CKOMNNEHMS.

lano —

Jlnck —




6. Y 38e3ab Anstaup (¢ Opna) roauyHbii napannake m = 0,198”, cob-
cTBEHHOE ABWHeHue |1 = 0,658 n nydyesan CKOpOCTb vV, =-26,3 KM/C.
OnpeaenuTe TaHreHUManbHyo U NPOCTPAHCTBEHHYIO CKOPOCTH 3BE3-
Abl. Ha pucyHKe 27.2 NoCTPORTE BEKTOPbLI CKOPOCTEH.

AnbTamnp
®
ConHue
Puc. 27.2
Pewenue.
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7. MNo nepuogy o6pauienus ConHua NpubnnusuTeNbHO OUEHUTE Maccy
lanaxktniu B Maccax ConHua. (Bocnonb3yndtech TPETbUM YTOHHEHHbLIM
3aKkoHom Kennepa.)

Pewenue.
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YPOK 28

“ »

MEM3BE3/HbIE A3 U Nbl/1b

1. 13 nepevmncneHHbIX HUIKE BblYEPKHUTE 0ObEKTbI, HE BXOoasuiMe

B MEX3BE3AHYIO Cpeay:

207

BOJOPOM, (}RKTC]}I-III. MEJTKHE YaCTHILI MBI, BOALAHOI Imap, aJacK-
TPOMAruuTHOE H3JIyHeHnHe, renui, AJPa TAMEIBIX 2JIEMEHTOR,

2. KpaTKo U3N0MUTE TEOPHIO NPOUCXOMAEHUA ra30nbiNeBblX TYMaHHO-

CTen.

3. 3anonHute Tabnuuy GUIUYECKUX XapaKTEPUCTUK MEM3BE3HOro

rasa B pasNu4HbIX COCTOAHURAX.

Cocrosnue rasa

XapaKTepUCTHKH
HOHU3UPOBAHHLIA

ATOMapHBIN

MONERYNAPHLIA

Temneparypa, K

ITnorHocTs, kr/Mm*

MeTtonst Habmo-
JICHHST

Crpyxrypa

Pacnonoxenue
B raJlJakTHKax

4. Onpepenute Maccy Bonslwoi razonsineson TymaHHoctu 8 OpuoHe,
ecnu ee BUaUMble paamepbl d = 1°, paccrosiHue Ao Hee r = 400 nk,

a NNOTHOCTb ra3onbineson cpeabl p = 1019 kr/m3,
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5. KakoBa npumMepHas macca MEX3Be3HOro BewecTsa Halen
[anakTuku?

6. KpaTKo OXapaKTepuayiTe Mex3Be3aHoe MarHuTHoe none.




YPOK 29 (S ST
3BE3/IHbIE CUCTEMbI — FAJIAKTUKH

1. Mo BHelWwHeMy BUAY U CTPYKTYPE ranakTMKK cornacHo Knaccudukxa-
UMK, npeanoxeHHon 3. Xab6nom, NoapasaenaioTcsa Ha Tpu Knacca:
annunTuueckue — E, cnupansHble — S, HEeNpaBuibHbIE (Mpperynsp-
Hble) — Ir. Kayablid M3 KNaccos ranaktmk HMEEeT CBOM MNOAKNACCHI.
B ta6nuue caenaiTte 3CKM3bl M AaiTe ONMCaHUe COOTBETCTBYIOLMX
KNaccoB ranakTuk. Mo BO3MOMKHOCTH NpUBEAUTE NPUMEPbLI WX Ha-
3BaHUM.

Knaccs OGo3HaueHue
W NOAKNACCHI N0 KNAcCH- ICHM3B! "%n:cma:n?.
ranaKTmK duraumun prumeps
BJIJI HITTHYCCKHE
EO
HIAPOBLIE

DIIMITHYECKHe
¢ pa3Hoii crerne- E1—E7
HBIO CKATUHA

Crnupanbhbie .
SO
JMH3000pasHbie

Sa
Cnupanbhbie
€ HOPMATbHBIMH Sb
CIMPATIAMH

Sc
Crupasnbhbie S Ba
C nepecevyeHHbIMH
CIMpAIAMH S Bb
(nepemMbraKaMu
nian Gapamu) S Be

Hen paBHJIbHBIE

Ir
(upperynsipHsie)




2. OTMeTbTe 3HAKOM »+» BEPHBIE OTBETHI.

a)

6)

B)

Hama TaakTiKa OTHOCHTCS K THITY:
L] Sh; ] I ] Eo.
] so: L] E2;

DJUIMITHYECKHE TATAKTHKH:

L Bpam@ioTcsa MeUIEHHEE 110 CPABHEHHIO CO CITHPAJIbHBIMH;
| Bpamaiotcs GrICTPee 10 CPaBHEHIIO CO CITHPATBHBIMI;
| Bpan@ioTcs IPUMEPHO € TAKOI JKe CKOPOCTHIO, KaK M CIIH-
 pasbHbIE;

__| HEMOABMIKHBI.

lanaktuka Tuna E1 no cpasiennio ¢ ranaktukoit Tnna E5
umeer:

__| Gonviee cxarme; ] Takoe xe cxarue.

L] menbmee cxarne;

N3 ykazaHHbIX ranaktik 6amKe K HaM HaXOAHTCS:
[ TymanHOCTH AHZIPOMEIBE;

1 ;

L Manoe Maresnanoso Obnako;

__ «Bonosopot» B cossezann [onunx [Tcos;
—
| IlenTtaBp A.

3. 3anonHuTte Tabnuuy CpaBHUTENbHbLIX AaHHbIX O Pa3HbIX TUNax ra-
NaKTHK.

Napametpsl

Thnbi ranaxkTuK

ANNUNTHYECHKME cnupanbHbie HENpasunoHble

Macca (B mac-
cax Conuua)

Jlnamerp, knk

CBeTHMOCTh
(B cBETHMOCTAX
Cosnnua)

Cocras 3Be31H0-
IO «HACEJICHUS »

Mexasesnnoe
BeleCcTBO




4. Pacnonoure npuBeaeHHbie 06LEKTLI B NOPAAKE YBENUYEHHUA UX pa3-
Mepa:

a) 3Be3/a; B) raJIaKTHKA; 1) Conneunas cucrema.
0) naneTa; r) CKOMJEHHEe Ta/TaKTHEK;

(s == -0

5. Onpegenute paccTosHWe A0 ranakTuKM, ecnu B Hel oGHapymeHa
HOBad 3Be3fja, BUaMMas 3se3gHan BeNu4uHa KoTopon m = +177,
a abconoTHan 3ge3aHas senuymHa M = —77,

Pewenue.
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6. lfanaxT1Ka yaansiercs o1 Hac o CKOpOCTbIO 7, = 6000 km/c 1 umeeT
BUAMMBIA yrnoBoW pasmep o = 2'. Onpegenvre paccTosHue 4o ra-
NaKTUKK K €€ NUHERHDbIE pa3mepsl.

Pewenue.
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7. 3anuwute GopmMyny, N0 KOTOPOA MOKHO OLUEHWTb MACCY ranaKTUKM,
K 06BACHUTE BXOAALME B HEE BENMYUHDI.

, e




8. C nomoulblo rpadmHa 3aBUCMMOCTU CKOPOCTU BpalleHusa 38e3f
OT pacCTOAHWA [0 LeHTpa cnupanbHbliXx ranaktuk NGC 4984
M NGC 7664 (puc. 29.1) onpeaenute ux maccel. PacctoaHue ot agpa
ranakTMk npuHumanTe R = 20 Knk.

o 350} Sa NGC 4984

=

=

S 250f

3

3 Sc NGC 7664
2 150}

g s0}f

2 I | ! ) i
Q

0 5 10 15 20 25
PaccTofH1e OT Aipa ranakTuK, KNk

Puc. 29.1

Pewenue.
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PACLWWUHUPAKOLWAACH BCE/IEHHASA
1. OTMeTbTe 3HaKOM «+» BEPHBLIE OTBETHI,

a) CropocTH pasberanus ralakTHig:
NPONOPUHOHAIBHBI HX BO3PACTY;
MPOTIOPLUMOHAILHEL PACCTOSHMIO OT LeHTpa Beenennoit;
MPOTOPIMOHATLHEI PACCTOAHMIO OT HaboAaTe s,
06paTHO MPOTOPLMOHANBHBI PACCTOAHUIO OT HeHTpa Bee-
JIEHHOI;
[] He nopumHsAOTCS HUKAKOI 3aKOHOMEPHOCTH.

6) C nomMombio noctosiHoH Xab0./1a MOKHO OIPEETUTD CIEAYIO-
it napamerp Beenennoir:

paxuyc; L] ceerumocTs;
Maccy; L] cpeanioio Temneparypy.
] Boapacr;

B) Ecan ravtaktuka yaassiercst co ckopoetbio v = 3000 km/¢, To pac-
CTOSIHME 10 Hee:

L] 4 Mnx; L] 400 Mnx;
L] 10 Mn; L] nenoamoxio onpenenuts,
L] 40 Mnx;

Yxkasanue: nocroaunyio Xabbaa npuaumaiire
H=75xm/(c- Mnk).

2. MpuHuMan nocTosHHyo Xabbna H = 75 km/(c - MnK), onpeaenure
pacCTOfAHKE [0 ranakTuKK1, ecN KPacHOE CMELLEHUE B ee CneKrpe
cocrasnse v =10 000 km/c.

Pewenue.
HENR I I I O EERN .
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3. CpaBHEHWE CMELIEHWI CNEKTPaNbHbIX IMHWIA B Pa3nUyHbIX 4acTax
O/IHOWM WU TOW HE ranakTUKKU NOKa3biBaeT, YTO 3TU CMELLEHUS HeoAH-
HaKOBbI N0 Benu4mHe. KaKoW BbIBOJ4 MOXHO CAENaTh Ha OCHOBaHWUM
atoro daxra?

4, Hawu HabnioaeHua NoKa3biBaloT, 4TO N0 BCEM HaNPaB/IieHUAM B HOC-
MOCE Pacno/oMeHO NPUMEPHO PAaBHOE YUCNO ranakTUK U BCe OHK OT
HaC yaansioTca. 3Ha4uT N 3TO, YTO Hala fanaKTuka — LEeHTp Beewn
BcenenHon? OTBeT 060CHYHTE.

5. BennyuHa, obpartHas noctonHHoU Xa66na, AaeT NPUMEPHYIO OLEH-
KY BPEMEHM, KOTOPOE NpoLWNo ¢ MOMEHTa Havyana pacWupeHus
BceneHHoW. MoacuuTainte ato Bpems.

Pewenue.




Onucanne kaptoi

1. TToaBmkHas KapTa 3Be3HOro Heba MO3BONSET ONPEENATh BUA
3Be3tHoro Heba B /10001 MOMEHT CYTOK TPOM3BOJIBHOTO JHA FO/I4,  TAK-
e petiaTh Psijl MPaK THYECKHX 3a/1a4 Ha YCJI0BUS BUANMOCTH HeOeCHbIX
cseru. [loaBmkHas KapTa COCTOUT U3 IBYX Jletaneif: cofcTBeHHO Kap-
Thl M HAKJIAZTHOTO KPyra.

2. Ha xapty HaHeceHbl raBHeiiiue co3sesains 1 Maeunntii [TyTs.,
B uenTpe KapThl HAXOANTCS CEBEPHBIH MOMIOC MUPA, PSALOM C HHM —
[Monsipuas 3peazta, OT ceBepHOTO NOIIOCA MHPA PACXOAATCS THHIH, 000-
3HaYalHe KPYrH CKJIOHEHUA. Y OCHOBAaHMA KaXkK/I0ro Kpyra cKJIoHe-
HHS MPOCTaBIEHO YHCa0, 0603HaYaoNee NPAMOe BocXoxaeHHe (o),
BBIPA)KEHHOE B 4acax.

3. Konuenpiyeckue OKpyXHOCTV Ha Kapre H3o6pakaior HebecHble na-
PALJIEIIH, & YHCJIa Y ToYeK HX repeceyenus ¢ nyzaesbim (0") u 12-yacoBbiM
KPYrami CKJIOHEHHs! TOKa3BIBAIOT YIJIOBOE PACCTOsHHUE HeOeCHBIX napaie-
Jieit 0T HeDeCHOro 3KBaTOPa, T. €. UX CKI0HeHHE (Y), BhIPaKeHHOe B rpajycax.

4. TpeTbs 110 cyeTy OT NoACca MUPa OKPYKHOCTD (¢ obo3Hayenu-
em 0°) npeacrasasier coboii HebecHbIi 3KBATOP, BHYTPH KOTOPOTO pac-
noyioKeHa cepepHas nebecHas nonycdepa, a BHe €ro — nosc 0KHo#H
nebecHolt noaychepsi 10 ckinoHeHus —45°.

5. DKAMNTHKA HA KapTe H300PaKeHa IKCILeHTPHYECKNM OBAJIOM, [1€-
pecekatommumes ¢ HeOeCHbBIM 9KBATOPOM B TOYKAX BECEHHEro () 1 0CeH-
Hero (=) PaBHOJAECHCTBHA.

6. Ha oOpe3se kapThl HaHECEHbI HA3BAHMSI MECALLEB rojia n auMb jar.

7. ITo ob6pe3y HAKNAZHOrO KPYTa HAHECEeHBI YAChl CYTOK 10 CpejiHe-
My cosHeyHoMY BpeMeHH. OBasibl, BBIYEPYEHHBIE BHYTPH KPyTa, OTHO-
cATCH K reorpahuyeckoii ImupoTe MECTHOCTH.

Ioaroroska kaprei K pabore

1. Hakneiire kapTy i HaKJIa/IHOI KPYT HA TOHKIIT KAPTOH MM NIOT-
uyio Gymary.

2. AKKypaTHO 06peKbTe AMCTH ¢ HAKIEEHHBIMH KapToil M HaKJI1a/1-
HBIM KPYTOM 10 BHemHuM KoHTypam. [Tomyyares 2 ucka.

3. B HaksiatHoM KpyTe BBIPEXKBTE OTBEPCTHE M0 OZHOI M3 3aMKHYTBIX JTH-
HHIT C ONPe/Ie/ICHHOI IITHPOTOIT MECTa, B KOTOPOM NPEJINOIArAeTCs: MOJIb30-
BaThest KapToii (@ = 40, 45, 50, ... 65°). Hanpumep, ¢ Heboabmoii omub-
Koit juist Bure6eka ato 6yzer mupora 55°, a wis bpecra u [omens — 50°,



4. Mexuy Toukamu 1O n C HakaanHoro Kpyra HaTAHUTE TOHKYIO
LIBETHYIO HHTb, KOTOpas 6yAeT CHMBOJIN3UPOBATh MEPHHAH,

5. Hakana/tHo#t KpyT ¢ pojielaHHbIM OTBEPCTHEM KOHIIEHTPHYHO Ha-
aoxuTe Ha kapry. [loasmwkHas Kapra 3sesaHoro neba rorosa kK pabore.

Pabora ¢ kapTo#

1. ToBopaumnBaiiTe HAKIAIHOI KPYT Ha KAPTe TAK, YT00bI PACTIONOKUTD
HYKHBIiT BaM 4ac (Machl OTMEHEHBI 110 KPaio HAKAJHOro Kpyra) Hanpo-
THB COOTBETCTBYIOUIEIT IaThl (MECSIIIBI 1 YHUCIa OTMEYEHBI 110 KPalo 3Be3/1-
HOIl KapThl).

2. B Bbipe3e HaKIaAHOTO Kpyra 6y/1yT BUIHbI Te CO3BE3Hs 1 3BE3/1bl,
KOTOpBIE B IaHHBIIT MOMEHT OKa3bIBAIOTCA HA/l TOPH30OHTOM, H IPUTOM
HMEHHO B YKa3aHHbIX KapTOll HanpaBJeHHAX W MOJ0KEeHUAX OTHOCH-
TEJIbHO FOPH30HTA.

3. Ha camom konType otBepeTis mexkiy ero roukamu 1O, B u C pac-
noJokares Bocxojsiue 38eansl, a Mexay roukamu 10, 3 u C — 3axo-
JSAlIMe 3Be3/1bl. 3Be3/1bl, 3aKPbITHIe HAKIAAHBIM KPYTOM, B 3TOT MOMEHT
He BH/IHBL, TAK KaK HAXOIATCA M0/l FTOPH30OHTOM.

4. CooTseTcTBHE NOKA3aHUIH KapThl ¢ HabI0AaeMOil KapTHHOI 3B€3/1-
Horo Hebha OyZieT NoMHBIM, €CJIN KapTy pa3MecTHTh Hazl co00ii ropH30H-
TaIBHO, 0OpATHB ee Kpail ¢ HALNHUCHIO ¢CeBep» K CEBEPHOIT TOUKE TOpH-
sonTa. Ecam ke kapTa JiexuT Ha CToJ1e, HAZI0 NOMHHTB, YTO OHA OTpaka-
€T PACIONOKEHHE 3831, HAXOAIIMXCS BBEPXY, U MBICJI€HHO IIEePEeHO-
cuTh nx n3obpaxenus Ha HebO COOTBETCTBEHHO HAMPABJIEHHSM HA CTO-
POHBI TOPH3OHTA.

5. Caetyer NOMHHTD, MTO CO3BE3/ M Ha KapTe H300paXKeHbl B He-
CKOJIBKO MCKQKEHHOM, PACTAHYTOM BHE, 10TOMY 4TO HebecHylo cde-
PY, KaK M 3eMHOI 11ap, HeJIb3st NEPEHECTH HA NJIOCKOCTh 0€3 HCKaKeH i,

Kapra sKBaTopHajsibHOTO NMosca 38e3HOro Heba

Ira kapra bosee getanbro n3obpaxaer te obnacTi 3sesiHoro neba,
KoTopble naxoaATes B6au3n Hebecnoro akBaropa (ero nojoxenue or-
MeyeHo 110 kpasim 0°) 1 Yepea KoTopble npoJieraeT BUANMBIH FOIHYHBIH
nyts Connna no neby. Ha xapre oH nokasan CHHYCOMAANBHOI JTHHH-
eil, nepecexaromieil HebGecHblil IKBATOP B TOUKAX BECEHHETO U OCEHHEro
PaBHOIEHCTBHA, Yc10BHble 0003HAYEHHUA AAOTCA OTACJIBHO MO KapToil,
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NMPAKTUHECKUE 3AHATUA
" Bross i ar ) i

SAHATUE 1
BEYEPHWE HAB/IOAEHWUA (OCEHHUE)

3AAHME 1. HabnwoaeHne spKux 3Be3/ U CO3BE3ANUNA.
1.1. Haitaure Ha nebe cemb HanboJiee sIPKHX 3BE3/L «KOBLIA» CO-

3se3aus bonbmoit Measeauust (puc. 1.1).

benerHaw

Y Pexga
Puc. 1.1. Coasesnne Boabmoit Measeauiint

1.2. ITo nanpasnenuio 3se3st o 1 B (Kpaiinue 3Be3/ibl «KOBLIA» )
Boabmoit Measeauus: Haiiaure [Honspuyio 3seaay (puc. 1.2),

cossesaue Manoit Measeauiisl n HanpasJeHHe Ha TOYKY CeBe-
pa (puc. 1.3).
MonspHas

3Be34a

\

. ®

. Monspwan o

+ 3Be3ja g

\ 3
Manasn
Meageseauua

-
-\
-

bonswan
!Menaenuua

v l

Bonbwan
Measeauua

B -
+10
Puc. 1.2, Puc. 1.3.
Haxoxpaenne [Tonsiproii aBeajin Haxoxnenue cosseaans Mazoit
Measeauis! 1 TOYKH ceBepa



1.3. Opnentupysace na cospesamne bombion Measeanus u [lo-

JIAPHYIO 3BE3/1Y, HAIINTE NPHMEYaTe/IbHBIE CO3BE3/MS C APKUMH
3BE3IAMI, YKa3aHbeiMu Ha pucynke 1.4.

I
1 AHgpoMena
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I
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“%P Kaccuones

1
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\

o ¥ lonapHan 3ee3na
'
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U 1
1
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Bonbwas Megseauua
Puc. 1.4. Baanmuoe pacnioioxeHue 38e3/1 Ha oceHHeM Hebe

1.4. TToabayscs OABHAKHOI KapToii 3Be3/1HOro Heba, HallinTe He-

CKOJILKO JIPYTHX 3BE3/1 B CTOPOHE OT YKa3aHHbIX Ha pucynke 1.4 —
nanpumep, Aarosas (B [epces).

Yrasanue: npu nabmonennsx ssesanoro veba B 6oee nosanHue

CPOKH — B KoHIle ieKkabpst — BOCHOJAB3YITECh CXeMOil BBAHMHOTO
PACTIOIOKEHNA APKIX 3BE31 Ha 3uMmueMm nebe (puc. 1.5).



1.5. 3anmmure Ha3BAaHUA CO3BE3/HIT M 3BE3/1, KOTOPBIE BBI HAabJII0-
JLAJTH.

MonspHas
38e3qa
[ #
Bonbwan ’
Megeeauua
N
ﬁ \ — - ~
\ ~~ __Kanenna ﬂneﬂ,gu
\ Boannqu;, e~ ~. R

s Mo
\a/  AmmAe0opaK s reney
MonnyKe PBnUaHeLb! y

| berensrense,—

\
\
\ u‘ ;
Mpoynon ya Purens
\
Mansiit Mec N Opuoufa -
~ 7
ey B2

Cnpuyc" Bonbwon Mec
Puc. 1.5. Baaumioe pacniono)enye ApKIX 38e3j Ha s3umuem nebe

3AQAHUE 2. UayueHue pasnuuuil 8 BUAUMON APKOCTH U LBETE 3B€34.

2.1. lonabmonaitre u oT™MeThTe LBET (HKEITHIIT, OPatKeBbIit, Gerbil)
3Be3J1, YKa3aHHLIX B TaOJIMILE, @ TAKKE HECKOMBKUX APYIHX SPKHX
3Be3n (Ha BeiGOP).

3se3na User

Kanenna (o Boaunyero)

Apktyp (o Bononaca)

Bera (o JIupmr)

[Tonapuas 3peana (o0 Manoit Measemuist)




3seapa

User

2.2. louab/moaaiite u cpaBiuTe BUAMMBLI Os1ecK 3Be3L.

3se3na 3Be3aHan BenuHuHa CpasHenme Gnecka
Bera (o JIupsr) 0,14
Anvranp (o Opaa) 0,89
Jleneb (o Jlebens) 1,33=

2.3. Cpasuus 6neck 3ses Bonbuioit Mease i, BU3yaabHO oLie-
HUTE MPHMEPHYIO 3BE3HYIO Benuuny 38e3/1 Pexna n Benernau.

oeano o — sonma
o (/lyb6xe) 1,95~ € (Anmor) 1,86™
B (Mepak) 2,44 € (Munap) 217
y(Dexna) | - n (Benernaim)
& (Merpert) 3,44

2.4. Caenaiire BbIBOBI, OOBACHUB IPUYMHHBL PA3JIMYHIL B 11BETE,
APKOCTH, HHTEHCHBHOCTH MEPlIaHWsl PAa3HbIX 3BE3JL.

Buigodwt:




3ANAHUE 3, U3yyeHue CyTOHHOTO BpalleHus 3Be3aHoro Heba.

3.1. B nayaze nabiioneHnit OTMEThTEe OJIHY W3 APKUX 3BE3/L B 3a-
NajHoI YacTH 3Be31HOT0 Heba 11 OJIHY U3 3BE3/1 B BOCTOYHOIT 4aCTH
neba.

Vxazanue: nonoxenne 3gesjl orMedaiTe OTHOCHTENIBHO KaKHX-
260 OPHEHTHPOB HA 3emJie M HCIONBL3YITTe LIS 3TOT0 YIo-
MEPHbIE HHCTPYMEHTBDL.

3.2. [Ipumepno uepes yac OTMETBETE H3MEHEHHS NOJIOXKEHNA Onpe-
JIeJIEHHBIX BaMH 3B€311 Ha Hebe.

3.3. Ha pucyHke 1.6 yKakHTE NEpBOHAYATBHOE M KOHEYHOE MOJI0Ke-
HHS 3BE3JL.

3anagHan 4acTb ropu3oHTa BocToyHan 4acTb ropu3oHTa

JIHHWA ropU3oHTa

[Hara:

Bpema Hayana HabnoaeHus:

Bpema OHOHYaHUA HabNIoAEHUR:

Habnioagaembie 3ee3ab: 1) 2)

Puc. 1.6. Namenenne nojaoxkenus 3pesn

3.4. Cnenaiite BbIBO/IbI, YKA3aB HArpasieHne Bpaitenmst nebecHoi
cepnl, u naitte obpacHerne HaBIIOAAEMOMY SBACHHIO.

Buteoowt:




3.5.* Cyrounoe Bpautenme nebec- 114 ¥ 4
Hoit cephl nosBosSET OnpeensTh Monapran o
Bpems. MbicsieHHo npeacrasbre cebe
ruranTekuil ndepbaar ¢ uenTpoM
B [osstproii ssesje u 1iudppoil 6 BHu-
3y (nan toukoii cesepa). Yacosas
CTPEJIKA B TAKUX HacaX NPOXOAMT OT
[Tonsiproit 3Be3b vepes e Kpaii- I | .

HHe 3Be3jbl eKopuia» bBosabuioir

Mezseauust (puc. 1.7). O6pamaacy  Puc. 1.7. 3seazbie euacuis
€O CKOpocThio 15° B uac, «cTpeskas coBepluaeT mosHblit 060poT
BOKPYT IMOJIOCA MHPA POBHO 32 CYTKH. [|BHIKEHHE «CTPesIKu» npo-
MCXOJNT B HATIPAB/ICHIH, 00PATHOM ZIBHIKEHMIO CTPEIKH 0ObIMHBIX
gacos. Oaun «nebectplii yac» paBeH ABYM OOBIMHBIM YacaM.

Jlist onpestenenus BpeMenn HeoOXoAnMOo:

a) OTCYMTATh MOKazanue «cTpeskus Ha Hebecnom undepbaare
(B HAIIEM CJIyyae OHO PABHO CEMH Yacam),

6) onpezesTs HOMEpP MeCSA OT HAYAJIA TOAA C ACCATBIMH JOJISIMH
Mecsii@ (TPH IHA COCTABAAIOT ACCATYIO JIOJII0 MECHILa);

B) MOJYYEHHOE YHCJI0 CIOKHUTE € MOKasanueM HebecHoi «cTpen-
KHe 1 yABOUTH (Hanpumep, s 18 centabpa noxyymm:
(9.6+7)-2=332);

I') BHIMECTH TIOJNYHEHHbIH pe3yabTaT u3 uncaa 55,3: (55,3 — 33,2 =
=221y, T.e. 224 6 mun).

Yxasanus.

* [Toctoannoe uneao 55,3 cnenmanbio npocyntano st [ossp-
Hoil asesnl ¥ aByx 3se3n boaswoit Measeanusl. Ecau B xave-
CTBE «CTPeAKH» BbIOPAHBI IPYTHE 3BE3/bl OKOJIONOASPHOIT 06.1a-
cTH, T0 5107 Koaduiment GyaeT Apyrim.

* B netHne Mecsiibl K NOJIy4eHHOMY 3HAYEHMIO BpeMeHn HeobXo-
AMMO NPHOABHTD OAMH YaC ¢ YUETOM MEPEeX0/ia Ha JIETHee BpeMsl.
* Ecain B pesyJistate pacueTa BpeMeHH MOLy4Haoch Yucio, 60b-
mee 24, To U3 HEro HaJO BhIYECTh 24.

OTIPEREHHTE BpeMA 10 3BE3IHBIM <HacaM». 33.1'[]‘1[11}11'8 NnoJay4eHn-
HBIH pe3yJLTar.




3ALAHMUE 4. OnpegeneHue NpUMEPHOH reorpadUyecKon WUpPOTLl Me-
cta HaBnioaeHus no MongpHon 3seaae.
4.1. C nomMouibio caMo/IeJIbHOTO BRICOTOMEPA, COCTOSIIET0 U3
TpaHcnoptipa ¢ orsecom (puc. 1.8), onpexennre Boicory k [lo-
JISIPHOM 3BE3/1bL

M

h=

4.2. Tak kax [longpuas 3se3za oTCTOUT OT
noJiioca Mupa Ha 1°, reorpacpmyeckas uu-
pOTa MECTHOCTH (P MOXKET ObITh OnpesesieHa
no chopmyse ¢ = 1.

Puc. 1.8. Boicotomep

(p =
4.3. Cnenaiite BbIBO/BI, 1aB 000CHOBAHHE BO3MOXHOCTH OTIpeE-
aeneHus reorpaguueckoil MUpPoOThl MECTHOCTH PACCMOTPEHHBIM
METOIOM. CpaBHHTE MOJY4YeHHOE 3HAYEHHE Q) C JJaHHBIMH I'eO-
rpacH4ecKoii KapTsl.

Butaodwt:

3AAHMUE 5. HabnoaeHue nnaHer.

5.1. TTo acTpoHoMHYECKOMY KajleHAapIo Ha AaTy Haboxenns
olpefesiuTe KOOPANHATHI BUANMBIX B TaHHOe Bpems utanet. [1o
MO/IBHIKHOM KapTe 3Be3AHOT0 Heba OnpenesmTe CTOPOHY TopH-
30HTa M CO3BE3/[HA, B KOTOPOM HAXO/ATCA Oﬁ'bel{'l'bl. I[atmme 3a-
HECHTE B Ta6.rmuy.




Hassanwe
nnaHeTs

HoopanHarst
NNaHeTsl

Cropoua
ropyu3oxTa

Coasesague

5.2. Peayawrarsl nabmoaenuii sanecure B tabauiy.

KoopawHaTu
nnaHeThi

Hassanue
nnaHeTbl

MNonowexne
NN@HeTL! OTHO-
CHTENBLHO CTO-
POH ropu3oHTa

Buicora

Yenosus
BHAWMOCTH

5.3. [ocsie paceMOTpeHHs IUIAHET B TEJIECKOT CAeIaiiTe 3apHCOB-
KH OZLHO¥-/IBYX XOPOLIO BHAHMBIX IUIAHET.

Ha3asauue nnavetsl

3apucoBKa

Ha6niogaembie 0CoO6EHHOCTH




Ha3ssanue nnaHetsl 3apucoska Ha6nwoaaembie ocoGeHHOCTH

Yxazanus.

* Habmozenns naaver c/iejlyet HauMHaTh ¢ 3anaHOH CTOPOHbI

Heba.

* [Ipu nabmonenun Benepsi 3apucyiire ee gasy.

» Jlns Mapcea orMmerisTe UBeT U npu 6JarornpHATHBIX YCIOBHAX
BO BpeMsA BEJHKHMX NPOTHBOCTOSHIIL 3apUcyiiTe oyepTanue no-
JIAPHBIX LIATIOK.

* Ha aucke IOnurepa sapucyiite HabnioiaeMble TEMHbBIE N010Ch
M pacnoJioxkenne HabaOAACMBbIX CITYTHHKOB OTHOCHTEILHO 1J1a-
HeTBI (PACCTOAHHE OT IVIAHETHI H Pa3Mepbl CITYTHHKOB COOTHECHTE
¢ paamepamu lOnurepa).

« Caryps 3apucyiite ¢ KoasuoMm. /lnaMerp Kosblia COOTHECHTe
C AHAMETPOM TJIAHCTDBIL [ToxkaxuTre HakioH KOJbLA. Ha PHCYHKE
oT™eTsTe nosokenne cnyriuuka Turan, ecim on Oyaer BuaeH.

5.4. Cnenaitre BbIBO/bI, YKA3aB, KaK OTJIMMUTD NJIAHETHI OT 3BE3]1
npu HabMI0AEHUH, I0YeMY He BCe TUIaHeThl ObLIM ZA0CTYITHBL IS
HaGMI0ICHNA B JAHHYIO ATy W BPeMs, aiiTe Onucanme OTAeIbHBIX
y4acTKoB 00BHEKTOB, HabJII0AaeMbIX TPH CHABHOM YBEJIHYEHHH.

Bwieodur:




SAHATUE 2 A R s W

AHEBHbLIE HAB/TIOAEHUA CONMHUA

3A0AHME 1. Onpepenenue reorpadu4eCKON WKUPOTHI MECTa No BbICO-
Te ConHua B nonaeHs.
1.1. Onpenenure MmomMenT HeTHHHOTO nosans T, na zarty Habmio-
nienms no hopmyie:
T =12'=n+Xi+n,

ner
e n — Homep nosica (J1as Beex mect Benapyen n= 2); A — non-
rora Mecta Habmozenus (Hanpumep, s Burebeka Ay = 2" 0,8
N — ypaBHeHHe BpeMeHn (Pa3HULA MeXY CPeIHHM H UCTHH-
HBIM BPeMeHeM ), KoTopoe onpeaeserca no rpaguxy (puc. 2.1).

Mitk Ans. p{Mapr| Anp. Maﬁ?umhﬁmb Asr. |Ceur.| Oxr. | HosG| Aex. | v, | Mux

=T 1 T T 1T T T T T T T T
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Puc. 2.1. Ypasnenie spemMeHi

MoacYeT MOMEHTA MCTUHHOMO NONAHA

Jlara

n




1.2. B uctunnptii nonaaens (Moment spemenn T, ) ¢ noMouisio
yriomepa uian ipyroro npubopa usmepsre sbicory Comnnna b

[Ipu ucnionbzoBaHmn rHOMOHA ( BEPTHKABHBIN CTONONK) BBICOTA

Connua serumcasercs no opmyne tgh, = % rae BC — BoicoTa

roomona; AB — aimna nosnyzenuoi teuu (puc. 2.2).
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Puc. 2.2. Onpenenenne soicors Connua

MNoacyet BoicoTol ConHua

BC
AB

tgh,
h

1.3. BeruucauTe mmMpoTy MECTHOCTH @ € TIOMOILBIO 3aBHCUMOCTH
¢=90°-h, +3,,
rae 8, — ckionenue Cosita Ha aty Habmonenus.

o

MNoacyeT WUpOoTL MECTHOCTH

Yxasanue: cknonerne Connna Ha gary HabMOAeHHs ONPeAe/uTe
110 aCTPOHOMHYECKOMY KaJjleHAapio uiu no noaoxenuio Coanna
Ha SKJIMIITHKE 3BE3/IHOM KapThL.



1.4. Cpenaitre BbIBO/IBI, 06OCHOBAB BO3MOKHOCTD ONpeieeHuUs
reorpahu4ecKoil IHPOTL MECTHOCTH PACCMOTPEHHBIM METOZIOM.
CpaBHuTe 110JIy4EHHOE 3HAYCHHE € IAHHBIMU reorpaduyeckoit
KapThl, a TAKXKeE C JIAHHBIMH, ITOJIYYEHHBIMH HA ITPAKTHYECKOM 3a-
uatun 1 (3azauue 4). O0bscHUTE NPHUHHY H3MEHEHUS BbICOTDI
Counna.

Buisoow:

3AAHUE 2. HabnoaeHne ConHeyHblX NATEH.

Buumanue! llpu nabmoaennn Cosaxua B Teaeckon, 6HHOKIb
H € TOMOIBIO IPYTHX ONTHYECKHX HHCTPYMEHTOB cJieryeT ObITh
npeebHO OCTOPOIKHBIM, TAK Kak c(hOKyCHPOBaHHBIM H306pa-
senreM CoJHIa MOXKHO CePbe3HO NOBPE/IHTh raasal

2.1. Cnpoenupyitte peakoe nzobpaxenue CoJHIA C TOMOILBIO
Testeckona uian 6uHoKIst Ha Genbiit
Jmet Gymary, IpHKperIeHHbIH K 9K-
pany (puc. 2.3). L

Bunmaresbno pacemorpure uzobpa-
xenve Cosmia. Obpature BHUMalME
Ha ero CJCAYIONHE 0COBeHHOCTH:

* peskuit kpait aucka Cosnna;

* noremuenue aucka Cosnia

K Kpaio;

* pH MOKAYMBAHUM IKpaHa (Npw

6MaronpUSITHBIX YCJIOBUAX) TPaHy- Puc. 23.

nsiuma Ha aucke Comnnua. Cxema KperieHus 3KpaHa

K TeJIecKoIy
2.2. OcTpo OTTOYEHHBIM MATKHM Ka-

panjamom orMeTsTe Kpas CosiHla B NPOTHBOIOJIOKHBIX TOYKAX
auamerpa (JUisi nanbHeiei sapucoskn aucka Comnia). Ot™ersre
Ha PUCYHKE BCE BUIMMBIE MSITHA, /lajKe caMble MaJeHbKue, H ¢a-
KeJIbl, KOTOpbIe 0COGEHHO XOPOILO BHAHBI Ha Kpae aicka ComHia.




2.3. IlposenuTe cyTOuHYIO napa/uieib. /lus aToro orMersre no-
JIOKEHUE OJIHOTO M3 [ATEH B HKBATOPHAIBHOMN 0bJ1acTH, a yepes
2—3 MMH caiesIaiiTe eme 0/IHy OTMeTKY (M3-3a CyTOYHOTO ABVIKe s
nzobpaxenne cMectutest). COCIMHUB OTMETKH NPAMOIt JIMHHe,
NOJYYMTE HATIPABJIEHUE CYTOUHOI NMapaslJiesid, 3aTeM, IPoBe/s
yepes LIeHTP KPyra ZBa B3aHMHO MMEePIeHNKYIAPHBIX AUaMeTpa,
OJIMH M3 KOTOPBIX Napajijiesiel 9TOMY HarpaBJeHHIo, ToTyunTe
TOYKH ceBepa, 10ra, BocToka u 3anaga (puc. 2.4). O6parutre BHu-
MaHHe Ha TO, 4To opHerTaima nzoopaxerus Cosrua npu Habumio-
JIEHUN B TEJECKOTN ¥ OUHOKIIL OyaeT pasImyHoil.

Ha pucyHKe yKaxuTe MecTo, IaTy 1 Bpemst HalJIoeH U, COCTOS -
HUE TTOTObI, TUIT HHCTPYMEHTA U METO/ HAOIIOACHHSL.

2.4.* Cpenaiire 3apHCOBKY OT/IEJIBHBIX MATEH 110 00pasity, npu-
BEJEHHOMY B 3aftanni 3 K ypoky 21 (puc. 21.2).

[lsTHA MOXKHO paccMaTpUBaTh B OKYJIAP onTHYeckoro npubopa,
1o ¢ 06A3aTeAbHBIM HCNOIb30BAHHEM 00BEKTHBHOIO HJIH OKY-
JISIPHOTO HEHTPAJIBHOIO TEMHOTO (PHIBTPA.

2.5.* Onpenennre aktusHocTh CosHila ¢ TOMONIBIO (GOPMYJIbI
W=10g+/,

rae W — orHocuTessHoe yinesio Bosbgha; g — 4iesio rpynn narten;
[ — 4HMCI0 OTACBHBIX M5 TEH.

MNoacyer yucna Bonbda

g

f
w

2.6. Cnenaiire BbiBojbl. /st myHkToB 2.4* 1 2,.5* Ha ocHOBe aHAIN3a
aktusHocTn CosHia B npeibuiyiue rojsl (puc. 2.5) gaiite nporoa
AKTUBHOCTH Ha O/yoKaiiime roji-/ipa.

Buwisodw:
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Puc. 24. Opnentaims uzodpaxerns Connna: a — npu HaGM0eHUN HeBo-
OPY/KEHHBIM I71a30M MM B GUHOKIL; 6 — 1Tpu HAGIOEHIH B TeJIeCKOI
€ ACTPOHOMHYECKHM OKYJISIPOM, AI0nHM 0bpaTHoe nzobpakenne; 6 — Ha
IKpaHe ¢ aCTPOHOMHIECKHM OKYJISIPOM; 2 — Ha 3KPaHe IIPH 3eMHOM OKYJIsIpe
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3AJAHME 3. Onpeaenexune nonyaeHHOW IMHUK NO NEPEMELLEHUIO COoN-
HEeYHOro NATHa.
3.1. B ogHOM M3 OKOH, BRIXOAAIIMX HA I0KHY IO CTOPOHY, VCTAHOBH-
Te aKpaH ¢ MaJIbiM OTBepcTHeM (0K0J10 1 cM B inamerpe) (puc. 2.6).

3.2. Hauas nabmonenus 3a 1,5—2 4 10 nosayass, oTMevaiire Ha
nosry (Hanpumep, depes 10 MUH) T10T0KEHUsT COTHEYHOTO MAT-
Ha OT 3TOro orBepcTus B Teuenue 3—4 4. B peayabrare obpasy-
etcs mnust AB.

3.3. [MocTpoiite nosayaeHuyio
JIMHHIO CNIeAYIOUINM Oﬁpa.'iOM.
Jlepika KoHel HUTKH y OTBep-
ctua O, ApyruM ee KOHIOM
onumwuTe aAyry (Ha puc. 2.6
MmoKa3aHa ﬂ)THI{THpOM), KO-
TOpas nepecever Junuio AB
B Toukax C'u D. U3 atux to-
4eK MPOU3BOJILHBIM PA/THYCOM

(HeckonbKo GOAbIINM noNo- i E
BUHBI X0pab! CD) cienaiite 1o 'r'
JIB€ 3ACEYKHU U NOJIyYHTE TOY- B

ku Eu F. Jlnuua EF u 6ypner  Puc. 2.6. Tloctpoense nonyAenHoii
MOy ACHHO e JIMHUM B KJACCHO KOMHaTe

3.4. Cuenaitre BoIBOBI, 000CHOBAB PACCMOTPEHHBII METO/I HAXOK-
JeHust nosyaentoit . Kakiyu erre MetoiaMu MOKHO oripeie-
JINTDH TTOJIY/ICHHYTO annuio? Kakoe NPaKTHYECKOE 3HAYCHHWE uMeeT
HAXOXKJICHHE NOJYACHHOH JIMHUH?

Buwisodw:




3AHATUE 3 R S - M

BE4YEPHUE HABNKOAEHWUA (BECEHHME)

3AAHMUE 1. Habnwoaenue pasbt [lyHbl HEBOOPY>KEHHBIM rNa3omMm.

1.1. Ha pucynke 3.1 ormMeTsTe IMHHIO TEPMHUHATOPA, OTAEJAIOULY IO
CBETJIVIO 4aCTh JIYHHOTO JIMCKA OT TeMHOit. Temuyio yacTs Heob-
XOJIMMO 3a1ITPHUXOBATH.

~ ~

N\ Dara:
\

} Bpema:

Pa3za:

’,,a‘-'_“- “

s i
Puc. 3.1. ®aza Jlyusl, BUAMMAA HEBOOPYKEHHBIM I71a30M

1.2. Ha pucynxke 3.2 nokaxkute nosoxexnue JIyHsl oTHOCHUTENb-
HO TOPU30HTA U CTOPOH CBETA, YKAXKHTE €€ BbICOTY Ha/l TOPU30H-
TOM B Ipajiycax.

JTuHKUA ropu3oHTa
Puc. 3.2. lTonoxenue JIyHbl HaZl FOPH3OHTOM

3A[AHME 2. Habnoaenue JlyHbl B TEnecKon.

2.1. PacemoTpuTe HEBOODYKEHHBIM I/1a3oM 06beKTbl Ha Jlyne.
Temuble MsTHA «MOPEii» OTOXKAECTBHTE C NX HA3BAHHAMM 110 CXe-
maTHyeckoit kapre Jlyust (ypok 15, puc. 15.2).

2.2. HaBeaute Ha JIyHy Teseckon ¢ HAaMMEHbBIITUM YBEJIHYEHH -
eM i GHHOKIIL M BHUMATEIbHO PACCMOTPUTE BCIO €€ MoBepX-
HocTb. [Ipn aTOM YuTHTE, YTO BUIMMOE B TEJIECKON H300paXkeHune
Jlynni Oyziet uiau nepesepHyThIM (CJIeBa HATIPABO U CBEPXY BHH3),
WJIH 3epKaabHbIM (CJIeBa HAMPABO) IIPH MCIIOJIL30BAHUM 3€HUT-
HO# npuambl. OTOXAECTBUTE ¢ KapTOil JIyHHbIEe «MopsA» (Mope



Kpunaucos, Mope fcnoern), ropusie tenu (Anbisl, KaBkas) u ne-
CKOJIBKO KpyIHbiX Kpatepos ([Tnaron, Apxumen, Hronemeit).
3anuwnTe HasBaHus HAOMOAAEMBIX 00BEKTOB.

Ha6niwopaemoie 06bLeKThI Ha3asaHua 0GLexToB

Mops

[opHbie uenu

Kparepnt

2.3.* YcranoBuTe Ha TEJIECKOI OKYJ/ISIP MAKCMMAIBHOTO YBeHye-
HHA U BHUMATEJIbHO PACCMOTPHUTE AeTaIH NMOBEPXHOCTH JIyHbl,
OT/IENTBHBIC €€ YYACTKH: KPATePhl, TOPHBIE 11EMH, TOBEPXHOCTH MO-
peii, cetsbie ay4yu. PaceMoTpuTe, Kak pacnosiaralotcsa TeHH oT
rop, obparure BHUMaHHe Ha OTAeAbHbIe ocBententbie CosHiem
BEPIIMHBI FOP B BUJIE APKUX TOYEK (OHW BHIHBI HA HEOCBENEHHOI
yactu Jlynsl BOIM3M JIMHKMK TEPMUHATOPA).

3AJJAHUE 3. HabniogeHue B TENECKON ABOWHbLIX 3BE34, TYMAHHOCTEH,
3BE3/IHLIX CKOMNEHWIA U TANaKTUK.

3.1. HeBoopy»keHHBIM T71a30M HaiiauTe Ha Hebe 3Be3abl Muuap
u Aspkop. Ha pucynxke 3.3 ykaxure pacnosoxenne AJIbKopa.

: ]

®
Puc. 3.3. Muuap v Anskop

3.2. Pacemotpurte B Teneckon Muuap n yoeamnTecs, 4To ol COCTO-
WT U3 JIBYX KOMTIIOHEHTOR ((pH3HvecKn ABOIHAS 3Be3/1a).

[serssesy: MumapA—__ Munap B —



3.3.* PaccMOTpHTE B TEIECKOT JIBOMHBIE 3BE3/IbI M YKAXKHUTE 1Be-

Ta UX KOMIIOHEHTOB.

[OsonHan 3se3na

LiseT KoMNoHEHTOB

Y Anzipome/ibl

o Tonyux Ilcos

3.4. PaccMOTpHTE B TE/1IECKON C MUHUMAJIBHBIM YBEJIHYEHHEM HITH
B 6"1[0KJIIJ 3Be3HbIC CKOILICHHA, TYMEI!IHOCTH H ramTaKkTHKH.

Yxkazanue: nanbonee poctynubl s HabMOAEHNA B IIKOJIbHBII
TeNeCKOI Wi OHHOKIIb ClIeyIone 0ObeKThI.

H“"ggga 3 Yrnosof

“nK 06o- Be3Han

Slmuehie Coagsespue HaumenosaHue o6uexTa BENMYHHE An:‘n;ﬁrp

obbexta

Paccesannoe 3peajt-

[Mneanm | Tenent i4m 100
HOE CKOIIEHHE

5 5 PaccesinHoe 3Be3J1-

Tnanb Tenen " 0,8 600
HOE CKOIJIEHHE
PaccesinHoe 3Best-

Hemn Pax 3,7" 90
HOE CKOIJIEHHe

lonuue lapoBsoe 3Beatnoe ,
M3 Ulap o 62m | 12
Icwr CKoluieHue

[Ilaposoe 3Be3nnoe

M13 Tepkynec P 5,7 14
CKOILJIEHHE

) Tudbysnas ryman-

M42 Opon Hspbyamnty 3,0m | 66x60
HOCTh

M31 Anznpomena | lanakruka 4,0" 160x40




lpumeuaiue: nonaoxenne 0ObEKTOB, YKazaHHbIX B Tabsinie, MOXK-
HO HAITH Ha MOABMKIION KapTe 3Be3aHoro Heba.

3AJAHMUE 4. HabnopeHue sipkux 3Be3/, U CO3BE31UH BECEHHEro Heba.

4.1. TTonb3ysch NOABMKHOIT KapTOil 3B€3HOTO Heba, Ha Beuep-
HeM Hebe HalMTe CO3BE3/INs C APKUMH 3Be3namu: BosHuuuii,
Tenen, bansuenst, Opuon, Mazstit u boasmoit [Tec, Jles, Pak;
sipkue 3sesanl — Kanesna, Anbnebapan, Berenvreiise, Puress,
Cupnyec, [Monnyxke, Perya u ap.

Ipumenanue: yrv nabMOACHUS NIPOBO/IATCH HEBOOPYKCHHBIM TJ1a-
30M YUALUMMMUCS, KOTOPbIE He 3aHATHI PADOTOH € TENIECKOTIOM.,
4.2.* [Ipu veioBHH BHAMMOCTH IUIAHET CJICYeT [TPOBeCTH MX Ha-
610/1eHHs B TOM K€ TIOPSLIKE, KAK 9TO ITPOU3BOIIOCH BO BpeMs
ocennux nabmoaennit (sausitue 1, sananue 5).
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