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* Hocesuwawo dpycy u ysuumenio

DTa MaJleHbKAsn KHHXK2 — COGODHHK MOMX KOHCIIEKTOB, OHa MOXeT GbiTh MOJE3Ha

" pe6aram 10-12 neT npH nepBoM 3HAKOMCTBE -C . aCTPOHOMHUEH. Muorde BonpocH
| MBJOMEHH HemoNHO, T.K. MHE HE XOTeaoCh CHJIBHO YBEJHYHBATE. Oﬁ’beM NeYaTHOro -

MaTepHana, npennaanaqeuﬂoro AN OJHOTO SaHHTHﬂ _

Hsnomeﬂne OT,Il‘,eJIbelX ‘qacTé mocobus cosepmem{o TpaII.PIU.HOHHO, HO caMa
CTPYKTypa Kypca, oT6op Marepuaia, 'recronuu BAPHAHT nposepxn npencrannmor MO¥
co6CTBeHHHN B3MMIAA HA T0, KaK Hajo 3HAKOMUTbL pefat C -ACTPOHOMMEl M OCHOBAMH
eCTeCTBO3HAHHA, TloguepKHY 0c¢o6o, HMTO HMEHHO ac'rpommns A2eT HaM BOSMOXHOCTD
HanGojee MOMHO TOKa3aTh CBASH B NPHPOAE, HayKe M’ HCTOPHH.

* B- XHHXKe JaHb' HEKOTOPHIE MOACHEHHS -NO BONpOCaM, He OTHOCSI.HHMCH npm\m K
acrponomm HO OYeHb BaXKHHM AJd TOrO, qmﬁu 3TOT. KypC LEVCTBHTENRHO MOT CTaTb ‘
BRENCHUEM K paaaepny'romy Kypcy qmauxu, _meoqaxomemy H na.nbﬂeﬁmee nayqe}me

_aCTDOHOMHH KaK, CaMOCTOﬁTeJIbHOH HaYKH
i : : ' __|_<.'¢.-M_'_.H. -.I".B'. i_(ypnﬂHp.c:Kasl'

Kax paorars ¢ amﬁ'mlmx‘mjﬁ SRR
1. .Hocme.xnuxxy Ha Kamnoe--alaname'.. [

2 JJ,oma npouuTauTe TeKCT HY)KHOI'O 3aHs|1'm| 7 o6s|3a1'enb|-|o

 PaccMOTPHUTE CXEMbI, pucnyu OTBeTbTe Ha Bonpoc © TOM, uTO

OGO.‘BHB‘-IG%OT Bbl,u,eneHHble cnoaa.

3. 065133Te.|1bH0 oraeqame Ha BCE Bonpocu, Bbl,qe.neHHble B
4acTu ,,,El,nsl pa6o*rb| ,qoma -

4. TeCTbI copepxar TONbLKO Marepuan, KOTOprM ecTb B KHUXKeE,
noa'romy He BonTech xaaepsublx aonpocos.. . :
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H3 Hac Heé BCManHBaJICH B 3Be3nHoe Heﬁo?" B Hem H pas.u.yMbﬂ, H 3aram{a,-"
ota... Kpacora HETOBTOPHMOH YeJIoBeYecKo# AV H TOYHOTO MaTeMa’ruqecxoro'_ﬁf

a, yxe nponneHHaa HCTOPHS Henoseuecrsa u ero Oyayiee.
OMOIUBK 3TOHM MaJIeHbKOM KHHMKKH MBI Y3HAEM MHOTO 00 ONHON H3 cambiX

IX HAayK — 4CTPOHOMMH, O JMIOAfX, KOTOPHE TOpeSd Ha KOCTPax, 3aumMmas

'y CBOMX MAeH, a WHOTAA W TNJaKajd, OTpekasich 0T HHX. ¥ Kaxaoro CcROH
H. €ro HY3HO, Haﬁm u HpOPITH

* T'peueckmit andapnr _ .
~ anbda 1 — nota P,p —po.
— baTa K« — Kkanna 50 ~— curma
— ramma A A - nambaa TLr — Tay
— AenbTa My — mu(mio) Y,v — uncwioH - -
— . BNCUACH Ny  — uul(Hio) e — ¢v1 - .
— nserTa 2&  —Kkeu Xx -
— 3Ta 0,0 — OMUKPOH: Yy — "CW
— T3Ta MIx —nn Qe  — oMmera.

06J10XKe Hauiero yie6HuKa Bol BuaHTe  doTOrpadhuic CTaApHHHOH 3BE3AHOH KapTH

{ CO3BE3ANH, a CNeBa coapemeHHylo CXeMy OJHOrO H3 HHX — cossesgun [leraca.
' - HecaTkH THCHY JIeT HA3aj JPEBHHE. JIOAK

CO CTPaXOM M BOCTOPIOM CMOTpEJH Ha

3Be3fHoe He(o, OHM Hay4YMJHCh Y3HaBaTh

OTHeNbHHE  JeTalH  €ro  DHCYHKA H

'HEKOTOpHE -  fpKHe sesan. - Komy-To
MOKAXeTCs CrTpaHHbiM, uto YesoBeyecTso

. Hauan0 usy4ath BeeseHHYO He ¢ 3eman —
CBOEH KOMHGeNH, a ¢ JaJeKoro MHpa 3Be3f,

HO 3T0 Tak: U Mu He Gyaem IPOTHBOPEIHTH

. MYAPOCTH MCTOPHH W IOCBATHM HalllH
nepBLe acrponqmmiécxne - saHATUA

3BE3JIAM. '

e LY -

wo
ey
R

ASTRON —  3BE3JA”

. .NOMOS - — 3AKOH .
PHYSIS - .~ . @H3UKA
' KOSMOS —  MHP, BCEJEHHAS
GONEIA —  POXZEHHE
LOGOS S - H3YVYEHHE
"METRIA - — . H3MEPEHUE

-
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4TO M3YYAET ACTPOHOMI/ISI?

ASTRON + NOMOS =- ASTRONOMIA
' 3BE3JA + 3AKOH = HAYKA O BCEMEHHOM

ACTPOHOMUS — HAVKA O BCEJEHHON

3AKOH — asauﬁacessb KeAEHUIL oxpyxafougezo Hac mupa, xomopau
npossriemcs @ onpe@e.neuuon nopaaxe

HAVKA — cucme.ua BHAKUL © 3alcououepuocmax 8 paseumuu npupoau, i
cucme,ua 3HaRUl 0 3akoHax npupaabt. L

. BCEJEHHAS — aca oxpyxafou{aa Hac wacme mupa, aoemynuas
HAOAIO0eHUIO, 8 KOMOPYIO 8x00sm: 3emas, Jdyna, Co;mt;e, niaxemot, Jconemu,
-xemeopbz, seesabt, o6ﬂaxa 2a3a u nulau.

AcTpoHomusn u3ydaeT Kak BcesaeHnyio Bueno'M, TaK H OTACABHHE €€ YacTH.

PASJIEJIHL (qacm) ACTPOHOMHH

| ACTPOMETPHE . CTYXBA BPEMEHH
ACTPODH3HKA - KocMoJorHs
PATHOACTPOHOMHS KOCMOTOHHS
3BE3JHAS ACTPOHOMHS - HEBECHAS MEXAHHKA

JJid PABOTBI JTOMA:

. 1. BrlyunTe Ha3BaHHS H HaleHTer TIHCATH nepaue qe'rmpe GyKBH TpPeYecKOoro
angpasuTa.

2. HpHBe,ILHTe 1-2 npumepa Jlloﬁux 32KOHOB, KOTOphIe Bbl yXe 3HaeTe.

3. l'IpoanaH're BHHMaTe/JbHO BCE ONpeJefeHHs MepBoro 3aHarus. Ilompobyiite.
COTIOCTAaBHTDL OMNpefeleHHe Bcenennoit u nepeuucaeHHe paa,n;e.non aCTPOHOMHM, HaHAHTe
Mem,uy HHMU CBSA3b. - '

4, -B_Hm\ga're.mmo npountakiTe M NOCTAapaliTech 3aMOMHHTh TFpedecKHe CJOBa, .
BXOAAIIHE B COCTAB HA3BAHHH DA3NeNOB ACTPOHOMHH.: :
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I'IEPBbII/IB3I'J'I$I,El, HA 3BE3[HOE" HEEO‘

l'Ipn Hopmaabnom 3peHHH B ACHYIO 6e3.nyHHylo HOYb Ha He6e MOXHO yBHAETb OKOJO
3000 ssean (B Kaxumi flaHHBIA MOMEHT BpemeHu Mb HaGMIOfaeM VKWL MOJNOBHHY
3Be3AHOTO Heba), a B COBDEMEHHEIE TeJeCKOmsl — YXKe MEAaHapAs. Eme B apesnocTd
JIOAM BHIASJHIH TPYMITLI SBESIL, Rank UM CBOH HaSBaHHﬂ, CBA3AAM ¢ HUMH Mncpu u
NereHan. N o

CO3BESAUE — otaeabnas rpynnéi_ 3BE31.

Ha caMoM fene . coanea;meu oﬁuqno ‘HA3HBAOT ‘HE . TOJIBKO rpynny 3BE3A, HO M
" Becb YYacCTOK ‘Hela,. npn.neraroumn 'k -Hett. Ha: 3sBesgHbIX. kaprax. TPaHHLbl CO3BeSKHIT
OTMEYeHHI nyuxmpnou JIMHHeN " (nocmorpme Ha pncymm) D10 cXeMB 4YeTHpeX
CO3Be3AMHl, . CBSNSAMHHX KpaCHBeRllell xpeBHel JereHaod,. conocmnme HX €O
CTAPUHHBIMH- PHCYHKAMH HA' 060KKe Hamel KHUXKY, - ‘ -
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ﬂEFEH,EI,A O TEPCEE U AH,EI,POMEJJ,E

"B Hesanammﬂue Bpemeﬂa y- uaps acpnonoa I.leq)ea 6uaa oueHb Kpacnnaﬁ
XeHa — ‘uapuna Kaccmomea. Onnaxasbl Kaccnoneﬁ noxsacTajga CBOEH KPAcoTod B
NPHCYTCTBUM Hepeua — MHPHYUECKHX IKHTEeJbHHIL MOpH. 3aBHCTAMBLIE HEPeHunH
oﬁpmenﬂca H moxaJoBajHch Gory mops Ilocefinony, a-om Hanycmn Ha 6epera Dpuonun
CTPAIIHOTO KHTA.

Yrobu orxynmbca 0T KHTa, OHyCTbmaBmero crpany, Leded BHHyXAeH

Oua oma'rb Ha CbeleHHe Liynormmy A106HMY 0 crol0 A0ub AHapomexny. Ee

NPHKOBAJH K anGpe}l{Honf’cxane M. KAaXAYIO | MHHyTy Aanomena 0XHAAJAA
TOSBJCHHS Mopcxoro CTpamHIHLa. .

A B aro preMﬂ repnu npean’eﬁ I‘peu}m Hepceft mponuk _Hé-yenané'nnmﬁ OCTPOB
Ha Kpaio- CBeTa, Tfe o6uTaNH TPH - ymacuue KEHIIMHH. — TOProHel. Baraspg HX -
npeapaman B Kamenb BCE. )KHBO&, a Ha 'TOJOBE BMeECTO BOJIOC  POCJIH - K.nyﬁxn
KOO AIIHXCS 3MEN. [Tepceii oTcex ronoay OAHOH -H3 HHX 1O HMEHH Menysa,” n3 ee-
paapyﬁnenuoro Tesia BHIIODXHYJT KpHJlaTHH xoub Ilerac, Ha KOTODOM Tepoil M none'reﬂ
nomou, a cmepronacuylo ronosy YyAHLa OH CH])HT&JI B. MELIOK H B3fJ ¢ cofoi.

I'lpo.ne'raﬁ Hag 3¢Honneu, Hepceu YBH,I[GJI nanOBaHHylo n.natlymylo Kpacammy,
HPHTOTOBHBILYIOCH K cMepTH AnmpoMexy. A K medl yxe ‘Hanpasiasics BRI HBIpHYBI{ M
H3. MOPCKOH NMYYHHH I‘OJIO,[{HHH KHT.' Xpaﬁpbm Hepceit Ha KPHAATOM. KOHE 6IJOCHJICH
K YYHOBHILY H HANpaBHJ Ha. Hero neneﬂnmnn B34 MEPTBOH TOJMOBH Menysu H

870 noﬁe,.!m.uo 870, He HpH'-IHHHB Bpena 6ecc*rpammo H Kpacm'e

- KuT oKaMeHen oT cmep:ronocuoro BSFAAAA H npeapamncg B Heﬁonbmoﬁ Kamenncmn
0CTpPOB. Hepceit: pacxoaan Annpomeny, JipuBen ee K CUacTIAHBOMY Llegero u x{ennnca '

‘Ha He#l. OHH -NPOXKUAH BOJITYI0 < JKH3Hb, B moﬁan i COrNacHH, H Ha Heﬁe coaneanua

I‘Iepceﬁ H Aﬂ,u.pomenm BCera Hepaa.nyqnu

ISl PABOTHI IOMA:

1. Buque 5- -8 GyKBu rpeqecxoro ampasn'ra

il

2. l'lpoqu'rau're BHHMATEABHO nerenny o I'Iepcee n A}mpouene H nonpoﬁyﬁ're
3a[IOMHHTE HA3BaHUH BCeX cosnes;mﬁ KOTOpHe TaM ynomnnalo'rca, H HaleHTbCﬂ Hx

y3HaBats.

3. Kakue eme cossesgus Bni .3naere, Moxere /M Bu mafiTH MXx Ha HeGe?

7




JleT'-IHKH H MOPHKH, ,HO

O HA3BAHMSIX CO3BE3AUM o

l'IocMO'rpme Ha 3Ty Kap'r,y Kax BHIHTE, KapTaMH nonbsyro-rcg He TOABKO

H ACTPOHOMBEI. Hepen ‘Bamu 3Be3;woe- Heﬁo,

LOCTYMHOe JJf HaGJAIONEHHA B Poccuu.
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Ha coBpeMeHHEIX Kaprax 3BesgHore Hela sogensior 88 cospespuit. YnoMmusHaHHe
0 MHOTMX M3 HHX MOXHO BcTpeTHTh B Bubauu, y [omepa, ®aneca, Eppoxca, I'unnapxa. -
BoAbIIHHCTBO HA3BaHHH 3THX CO3BE3AMH CBA3AHO ¢ APeBHErpeYeCKHMH MH(AMH.

Bor HassaHuA 49 npeBHeRuIMX cosaesnuu

'BOJIbIIAS MEABEIWLIA, OPUOH, TEJIEL, BOJIbIJ.IOFI nEc MAJIBIN HEC '
BOJIOTIAC, MAJIAS MEJIBEIMLIA, IPAKOH, TEPKYJIEC, BOJLOJIEY, KO3EPOT,
CTPEJIELL, CTPEJIA, JIENIb®UH, 3A41i, SPUAAH, KUT, IOXKHAS PhIBA, MAJIBIV
KOHb, LIEHTABP, BOJIK, TUJIPA, YAIIIA, BOPOH, BECHI, Bonocm BEPOHUKH,
IOXHBIA KPECT, CEBEPHAY KOPOHA, 3MEEHOCELL, -CKOPITMOH, IEBA,
BJIM3HELIb!, PAK, JIEB, BO3HMUMM, LIE®EH, KACCHOINEH, AHJIPOMEIA,
TIETAC, OBEH, TPEYTOJIbHHUK, PbIBbI HEPCEPI JIMPA JIEBEIlb, OPEJI, KUJ1b,

 KOPMA, MAPYCA.

Tocaennue TpH cosaes,rmﬁ B npeBHocm COCTaBJIHJ'IH maBHym 4acTh ' CO3BESAMA
KOpaGas, Ha KOTOPOM MO JeTeHAe MyTeUleCTBOBA/NM aproHaBTH.

Ilpyrue Cco3Be3jHS EBHEENNJH B 3MOXY BEJIHKHX rébrpéd)uqecmx OTKpHTHH. OHH
BNEPBHE YNOMHHAIOTCH B OTAMYHO H3naHHoM atnace JKana Baiiepa B 1603 roxy:

[TABJIMH, TYKAH, XYPABJb, ®EHUKC, JIETYUASl PbIBA, IOXKHAS THIPA,
-30JI0TAS PbIBA, XAMEJIEOH, PAFICKAﬂ HTHL[A IO}KHbIPI TpEyro.anHK
- HHIEEILL .

3HAMEHHTHH NOAbCKHH acTpoHoM. . [eseauit B XVII Beke. coanan Benuxonennmﬂ'_
aTiac H COCTABWJ CIHCOK HOBBIX CO3Be3fUM: _

)KI/IPA(I), MYXA, EI[I/IHOPOI‘, I‘OJIVBB,- FOH‘-_IPIE' IICbI,' JII/ICI/I'-IKA,
-SIEPHUIIA, CEKCTAHT, MAJIbIFI JIEB, PBICb, IINT,. }Q}KHAH KOPOHA.

B 1752 roxy ¢paHUyScKMil acTPOHOM Jlakailiib AOMONHHA "3TOT CIHCOK:

CKYJIBIITOP, TIEUb, UACHI, LETKA,. PE3ELl, KUBOITUCEL], JXEPTBEHHUK,
KOMIIAC, HACOC OKTAHT, LIUPKYJIb, TEJIECKOII, MHKPOCKOTI, CTOJIOBAH
TOPA.,

Cossesaue 3MEH 3aHHMaeT Ba OTAEJNbHHX Yu4aCTKa He6a, Pa3NeNeHHHX CO3BE3HEM
3MeeHOCUa, a8 Ha APEBHUX Kaprax 316 GBUIO eAMHOE CO3BESIie B EMie UesOBeKa,
AepXaiero 3Mel. ' '

Mocaeanee (88-e) co3Be3fHe — HAyFOJ'IbHI/IK

IlJIf[ PABOTbBI ,IlOMA

1. Buque 9-12 6yKBhI rpeqecxoro ampanma

2. IlpountafiTe HECKOABKO paa HasaaHHe 88 COBPeMEHHHBX CO3Be3AHH H
mocTapafiTech -3aMOMHUTH Kak MOXKHO Gonbme u3 Hux. CKOABKO HasBaHuh
co3se3uii Bu 3Haam n0 3TOr0 3aHATHA?

‘2 3k 2228




.-T/ec_'r 1.1

1. a. v
6. a,
8. B,
r. 0
2- 'a- ﬂ)
: 9. a,
BT
r. e
3. a. NOMOS - 3aKOH,
- 6. metria.- namepeHune,
B. logos - pom.u.eﬂwe.
r. kosmos - BceneHHasl.
4: a. Auapomena,
- B. -Kaccuones,
B, KanpucTo, .
r, Ll.e¢em
. 5. a. nepcevl -_— AH.u.pome.u,a
' b. Ue¢pen — Kaccuones,
8. 3eBc — Kanancro,
r.. Nerac — Bononac.
6. a. . cnyxba Bpemenm, .
6. .HebecHas mexaHuka,
B, TépMoauHaMmwuka,
r. acrpomerpm.
7. a. cuHTes Genka.
. 6. meteopuTH, : .
. B. COAHeuHble 3ameuua.. :
' r. KOMETs.
' '8.. a.. astron, .-
- 6. metria,
B. nomas,
r. physis.
9. - a. Mukpockon,
. Uupkyns,
. 8, Xwusonuceuy, = .
B BOHleJaSI Me,n,ae.umua
10. MNepcein — AHapomepa,

a.

6. 3mes — 3meeHocel,

B. boabwas Mepeseauua —
~ Manas Menseauua,

- r, boavwana Measeauua —

Bononac.

10
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2.
13,
14.
5
16.
) .

18.

19,

20.

T ® o

il N P

- a.
6. 78,
B.
r.

. ACTPA,
KOJIYMB,
BOWH, - .

"MABAUH.

. ‘NAPYCA,
KOMMAC,
LUWPKYSb,
BYKET. -

DBy,

Nakannb,

Nencknia,

banep,
.FeBenwnia,

MIEYb, CETKA,-

UEHTPU®YTA,

HAYTOJIbHKK:

a. 0, 6.3 .81 o 4

a. 18 Bek,
6. 12 Bex,
B 15 Bex,
r. 7 sek.

a, PAVICKAS  ATMLA,
6. XAMEJIEOH,

B

r

. OPEN,
. BETEMOT.

a. 600,

' 60 900'- .

B. 300,
r. 3000.

80,

40,
88.

‘CHcreMa 3HAHHHA O o
3aKOHOMEPHOCTIX B PA3BHTUH NPHPOMB:
a. Hayka, :

6. BceneHHasa, - -

B. 33KOH,

r. cos3seaaue,

-a. BynKaHu,_'
6. 3emnq,

‘8. ConHue,

r. MeTeopuUTH.




‘3BE3JOA WM CO3BE3OUE, .
W3BECTHBIE BCEM

- CosBesiHe, KOTOpOe JIeTKO OTHCKaTh Ha HeGe: HusKo (oceHbio B Hawajse Beuepa), B
. BOCTOYHOH CTOpOHe HeGocBoAa (Becuoit), B ‘SamanHo (8 xomume mera), cosBesmue N0
KOTOPOMY MBI JIETKO H&XOI[HM BCE OCTaJlebIe CO3BEIMHA — 3To BOJIBIHAY MEABEIMIIA,

0110005 }IAXO}R,IIEHHJI HOJI}IPHOI'/'I 3BE3]IHI

LIepea ,U,Be KpaliHHe 3Be3fgH B nepe;meﬂ
cTeHKe KOBila Bosbioit MenBegHithl IPOBOAHM
npémylo JVHHIO, KOTOpas U yxaxet lloaspuyio
seesny. [on IToaspros 3BE3/10H HA FOPHSOHTE
HaxomutTcs Touka Cemepa. Ecam cMOTpersh Ha
TlonspHy®© 3Be3ny, TO JHLIO GyaeT ofpamerno
K CeBepy, 3a CIMHOW . — oI, Hanpaso —
. BOCTOK, ‘HaNeBo0 —. 3amaf.

NosApuas ssespa
.

Manan
Measesmua o ®
°®

R _ o .
s ¢ Cossespne: Boabmolt- Menaseaune  He

K _
‘Boswwan Megseanua OrpaHHYMBAETCA CeMbl 3Besgamu. Koswr o

e " pyyka KOBHMA — 3TO JHIIb YacTh MeABEIHLH.
' HeBoopyXeHHHH TI1a3 MOXeT pasJH4HTh B

3TOM <C03BesAuM Ac 125 3Besn.

. : . ‘B kaxpom co3Be3nMM HpPKHe  3Be3AHL

0603nayaTCa GyKBaMu rpeueckoro angasuta: a (aimpa), p (6eta) u 71.4., a ecan

asesl B cospeafuu Goabure, dem Oyke B angasure, 10 HOJIBS}’IOTCFI HUCIHOBLIMH
" 0603HAUEHHAMH: HANPHMEpP, 3Be3Na 30 B cospesnun JieBH.

O.H,Halce-ea\Mble SipKUE 3BE3XH ele ¢ APEBHHX BPEMEH HMEIOT CBOH coﬁcmem{ue'
HMEHa: anbcpal Opuona — Beteasreiize, annda Ma.uon Mensennum — 310 [Tonspuan
3Besfa.

Bce 3Besmbl koBmia Boabmioi Menneguuu TakXe HMeT OYKBEHHBIE 0603Haqenua
¥ cOoOCTBEHHHIE HMeHa, HaHHHE HM cpenHeBeKosmMH apaﬁcmmn_ aCTPOHOMAMHM:

Oy6re(a) Mepak (8) ®eraa (y) :
Merpeu. () Anuor () Mnu.ap (C) BGH.QTHaLu ()

Bce 3Beaas KoBIWA KaKyTCA OLHHAKOBO yAaIeHHbIMH o'r SeMJIH B Refi¢TBHTEABHOCTH
camas 6nuskas u3 Hux (BeneTHam) BueTBepo GamKe .caMoll yHaneHHOH (Anuora),
paccTofAHHe RO mocaefHei paBHO 60 cBeTOBHM ronaM '

JIETEHAA O KPACABVILI.E KAJ'IJ'II/ICTO

JpeBHue TPEKH PaCCKA3bLIBANH, YTO BCEMOTYIHE Gor 3eBC pelIus JKeHHTHCH Ha
npekpacHenmeit uumpe Kanmucro, kotopas Oblia cayxaHKof GoruHu AdpomuThL.
OsnHako peBHHBas AdpoauTra He XOTesa OTAABATh KPaCHBYIO CHYXKAaHKY B XKeHH 3eBCy.
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. Noanaysichk CBOUM csepxaemecrneﬂnmm Morymecraom OHA - npespam.na Ka.nnuc*ro B

- Geso6pa3Hyi0 MeABemuLy. L o - 1
s Kor,u;a cuin KanameTto, 10HbIM Apxac ysnnen y ,JIBEPEH CBOEro AOMa ,ELPIKOFO apepsd,
'OH TIPUTQTOBHJ CTpeay, uytolm y6uTh MaTh — Meiseguuy. BcemorymecTserHsi#t 3emc
MoMella] - PpecTYIICHNI0, yAepxaB pykKy Apkaca, a yToGsl u36asuth Kammucro ot
mpecaesoBaHHH AQPORMTH, MeABeAHLY NpPEBPATHI B IPeKpacHoOe CO3BE3NHEe H B3AJI K

ceGe ua me6o. JloGumas cobaxa Kannucto, ofpamenias BMecte ¢ Xo03siikoii, crana

ee BeYHOI CTyTHHLEH B Mupe 3pe3g — aTo Manas Menseauua.

IOnwii- Apkac Gbist oﬁpameﬂ B CO3Be3gHe Bo.nonaca 06peyeHHOro HaBeKH CTOpO}KHTb
CBOIO - MaTh, .IIO3TOMY TJaBHAs 3BE3AA B CO3BESNHH Bo.nonaca Hasusaemﬁ Apx'rypom

(no -TpeyYyecKH ,a pK'rocpH.naKc ~ CcTpax Me,uBe.unuH)
g e " Camsie APpEHe snesm Heﬁa R
3Besab U co3Be3pua C Bm,qnuaﬂ p Csemmocn‘b " . PaccTosiHue
- R ' .3B€3AHARN (B CBETUMOCTAX - (B CBETOBbIX
BEANUNHA - CoaHua) - - -_j'.-'- ro.nax)

C‘npﬁyc. (6. NMec)

a -16 . . . 22, . .88
Kanonyc (Kwunb) o -09 . 4700 " - 188
Bera (fupa) 'a + 0,1 - 51 . 26,4
Kaneana (Boannuun)  a + 0,2 141 44,7
Apxryp (Bononac) . .a +02 107 36,2
Anbda LleHTaepa a +03 - 13 . 42
Purens (Opuon) . B - +03 81000 - - . 1080.
Npouwnon (M. NMec) o o+ 05 74 - 1140
- AxepHap (9pwugaH) =« + 0,6 : 510 . | 102
Bera LleHtaspa B +.,9 1860 . - 204
Anbtanp (open) @ -+ 0,9 - 98 - . - 16,3
Betensreise (OpuoH) a + 0,9 22400. - . - 853
Ansda Kpecta a S+ 1,00 6200 - _ 408
Anbaebapat (Teneu) * a + 1,1 : 156 - 68
Noanykc (BavisHeus!) - ﬁ_ ‘ +1,2 - 32 ' 35 -
Cnuxa (Oesa) a + 1,2 740 156
AHrapec (CkopnuoH) @ -+ 1,2 980 ' 171
»  @omanbrayr - '
" (lOxH. Puba) a + 1,3 . 13 : 22,8
©  NeHeb (Nlebeay) a +1,3 24 600 . 946
a +1,3 155 84 .

Peryn (Nles)

AJA PABOTBI JIOMA'

1. Bmque 13-16 6yksu rpeqecxoro aqu}aBHTa
2. Haquecn: HaXO,[lHTb TlonsipHyio 3Be3ny M onpene.nﬂ-rb no HeH ‘laCTH CBeTa..

3. l'locrapamer 33aNOMHHNTL Ha3BAHHA CAMHX HApPKHX 3Be3J M HX CO3BE3IHHA.
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I'IO,EI,POBHEE O BON bLIJOI/I
~MEOBEOULUE

Cpamm're yxe 3Ha1<omyro HAM CXEMY coaaeannﬂ Boabmof MeABenuum M C'rapnﬂnym
3Be3nHyfo Kap'ry ¢ €ro Haoﬁpa}xeﬂnem

-Pacnqnom_enne' ceMH Haubojee
IPKHX 3BE3/l OYEHbL HAMOMMHAer -
KOBII HJIH KACTpiomo. B cossespun
Boabuioii . MeaBeguusl  3Be3fH
"KOBIIA CAMble sipKHE, HO He caMbie
" K Ham Gauskee. Bamxaftmum H3
COMHIL STOrO' CO3BE3AHA OKASH-
| BaeTcH 3Be3A0YKAa, HENOCTYIHas
. HEBOOPYXeHHoMy rnasy. Actpo-
HOMbL He flaiy efl HH HMeHH, HM
6ykBeHHOr0  0GO3HAUEHHA: B
3BesfHoM KaTajore Jlanasaa oHa
upcaAHTCH Moy Homepom 21185,
: ~Jlanan 21185” usnyuaer cera
B 200 pa3 MeHniue, ueM Co.nnue Bonee BocbMu Jser nyremectsyer Bo BeesenHod
NyY CcBETA, TOCAAHHWA ¢ Hee Ha 3emaw. CpasHure: Ans Anpdrr I.leHTaBpa -
ﬁnﬁmaﬁmeﬁ K HaM aaeanu — 9TOT CPOK MOYTH B ABa pasa Kopoqe

Bce smesan kosma Bom;mou Mensennuu — 38To ropsyHe Geskle 3BE3AB-THLAHTH
¢ TeMmepaTypoil- nopepxHoeTH okoao 10000° C (rpagycos no  mkane Lleabcus, T.e.
‘MO KaNe TAaKOTo TepMOMeTpa, KOTOpHM Bbl MPHBHKIH MONB3OBATHCS KaXKMbIA neHb)
ay Benemama Temnepa'rypa TOBEPXHOCTH jaxe okonao 18000° C..Tonsko Jly6re —
THIaHTCKas OpaHXKeBas 3Be3fla, TeMrepatypa ee noserHocm Gauska k 5000° C
('rom,xo 4yTb-4yTh - mOMEHBIIE, YeM y Hamero Coanua). -
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Bce -3Beagnl KOBIIA KaXyTCA HaM OLHHOYHEIMH, HO eCJ]H HOCMOTPETh Ha HHX B
6e3nyHHYO HO%, 0COGeHHO B GUHOKD, HALIe BHHMaHHe IPHBAEUET Munap — cpe,n,Haﬁ
3pesNa . B pyduxe Kopmia, ¢ Bonbmoﬁ MeapeaMIH.

PsagoM ¢ MHIapoM MoOXHO aametmb caaGeHbKyIo 3Be30uky — Anbkop. B mepesoze
¢ apaGCKOTo Ha pycckuit caoBa ,Muuap* u ,Aabkop” o3uanaor ,Koup“ u ,Beanuuk”.
DT0 camas u3BeCTHAsA H HauGojee "JOCTYNHas LA HaGalOLeHHS: ABOYiHASl $BE3AA, B -
CTAPHHY 10 Heil YacTo MPOBEDSAH 3PeHHe Yy BOHHOB: €CJAM BUAMID. ABe 3Be3fk, Bce
B MOpPAAKE, & €C/IH HeT — 3peHHe MoXoe. '

Npeanonaraior, 4to Muuap u Anbkop COCTaBAfIOT . PHIHYECKH B3aHMOCBA3ZHHYIO
CHCTEMY ABYX 3Be3l, oOpallalouIuxcs BOKPYF 00umiero mLeHTpa, HO ABUMKEHHS 3TOro
ele HHKTO HE 3aMeuan NOTOMY, 4TO Mepuoj oOpalueHma Aabkopa Bokpyr Muuapa
HOJKEH COCTAaBANTH HE MEHee ABYX MHJJIHOHOB JeT: 3aMeTHM, YTO Ha caMoM Jeue
paccrosiHHe Mexpy Munapom u Aabxopom B 17 000 pas- Gosmme paccTOSHHA OT
3eman go Coanua, a Mo BHAHM HX pAgom.. Ho takoBnl yx SBGSI{Hble BpeMeHa u .
paccrosiHua! :

YXke B CaMBii NMPOCTEHBLKHMH TeNECKON JerK0 3aMeTHTb, YTO W caM Mmuuap coctout
H3 ABYX 3Be3J, CJAHBAWIIHXCA [JAA HEBOOPYXEHHOr0 [rJAa3a. IlepBbIM OTKPHA 3TO
acTpoHoM Puuyoss, coBpeMeHHMK Beqaukoro laamnes. Ho u 3to me Bce! C momounbio
cneK'r'paJIbHoro aHanusa - (dHa/nnaa ocoGeHHOCTel cBeTa 3Be3AB) YAAMOCHh YCTAHOBHTD,
910 OJHa M3 3THX ABYX 3Be€3[ B CBOK OYepelb TOXKE fABAAETCS ABOAHOA — . COCTOHT
¥3 JABYX TIOYTH conpnxacalomnxca 3pe3n.. Bor kakaa ymuBHTENbHAR cHCTEMA H3.
4eTHIpEX COJHL, HA CAMOM Aefe KPYXKHTCA Ha MECTe Kas3alock Obl OZHOM 3SBE3AH.

4

Us cemu 3ssess Kosma Boabmoli MempefMisl NATh OYeHb MOXO0XH N0 CBOKCTBAM
u ABMXKYTCH B NPOCTPAHCTBE B OZHY CTOPOHY M IOYTH ¢ QAHOH CKOPOCTbHIO, MO3TOMY
' MOXHO NPEANONOXKHTb, 4TO OHH — HE CJAYYaiHBlE MOMYTYHIH, a 3seannsiii IoTok,
T.e. BIOJHE BEPOATHO, 4TO AABHO-AABHO 3TH 3Be3Jb BO3HHUKJH BMeCTe M3 ONHOTO
raso-melieBoro  o6aaka. JIpyramMum - cloBaMH, BO3MOXHO, OHH HMEWT ofiuee
NPOKCXOXKACHHE. : - o

JJIsl PABOTBI JIOMA:

1. Briyaute 17-20 6yKBbi.' rp'eqecxoro ajdaBura.

2. Buyunre Ha3BaHu4, 6yKBEHHHIE 0603Ha'-leHHﬂ u Haquecb HaXOLHTh Kamylo
IrIS CeMH 3Besfl B C03Be3fiil DBoablio Mennenuuu

3. Ha xapte 3BesmHoro HeGa Haﬁnu're XOpOLIO H3BECTHHE . BaM cosBesansn Boabuiodi
H Manoi Menseanus, Kacchonmen, I[lepces, Annpomens, Iledes u nonpoﬁyme
3aMOMHUTE HX' pacnonomeﬂue Apyr OTHOCHTRJBLHO JApYra.
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. S _ .
HEMOABWUXHbBI J1IN 3BE3Hbl?

B xpepHue BPEMeHA 3Be3NaM AaNH HA3BAHHE ,HENOABHKHHE", KeNass MOAYEPKHYTh,
YTO, B OTJAMYHE OT TNJAaHeT, OHM COXPAHFIT HEH3IMEHHOE TOJoXeHue Ha HeGecHOM
¢Bofe. BykBaZbHHHA CMBICA C€J0Ba ,lAaHera” — -6nymnaroma'ﬂ 3pe3fa. llaaHeTH -
HENPEepHBHO MEHSIOT CBOM MECTa OTHOCHTENBHO 3Be3A, CAOBHO HTO-TO HIUYT MEXAY
HHEMH. . 3B€3aB TOXE YyYactBYIOT B CYTOUHOM Bpameﬂnn ‘BCere Heba, HO 3T0 HE
HAPYWaeT HX BSAUMHOEO pacnoroKenus. '

Oauako. co BpeMeHeM 06LIHE KOHTYPH CO3Be3AMH ﬁ’dry-r' MEHAITBCA — HOCMOTpPHUTE
Ha 3H3K0M0&IH£IM cossesaue Bospwoi Mezmennubr' '

| I/I3MEHEHME PACNONOXEHUS 3353.11 B KOBLUE
BOJ’IbLLIOM MELBELULLI B PE3YNbTATE MX
COBCTBEHHbIX .EI.BIA)KEHMM

_ _ @
v P N . :
® .'-. _ @ 100 ThicA4 JeT Hasanm
\ N - o '
. L - .
T [
. .
- o
_ - e
’/ . LY .
” Y :
: L7 \ B 'Hacrofitee BpeMms
®--- .. TN P
. . ’f . \ o .
. _’/ A ,’
o @
.\\'
; '\\ . . .
HEREAN o - Yepes 100 TeicAY JeT
__..-_....-.—' -8 "'"'.\\ ,'. . . L T
.—_-.m-i' . ' : .\‘.',/ .
@

AU

Ceronss yueHse yixe 3HAIOT, YTO BCe 3BE3AH, BXOAAIME B COCTAB HALIErO 3BE3AHOTO

CKOTJIeHNS — MJIeuHOro. myTH — ABHXXYTCH OJHA OTHOCHTENBHO APYroil CO CKOPOCTSMH
' B HECKOJIBKO HECHTKOB KUJOMETPOB B CEKYHAY, a caMble OHICTpHE M3 HHX JeTHT M0
OTHOWEHHIO K- HameMy CoOJHIY €O CKOPOCTBI0 B- HECKOJbKO .COTEH KHJOMETPOB B
cekyHny. lloueMy xe ME He: 3aMeuaeM 3TOr0 ABHXeHHA? UTOGn HOHATE 3TO, HaM
NPUIOAUTCA yMEHHE XOPOLIO. CYHTATD. '




Mycth ckopocTh 3Be3asl 100 km/c (32 kaxayo cexysay aBesja

npoaeraer ¢t1¢ kuHAoMeTpos). Ilycrs pacctosuue oT Hac xo $Be3n. 800.

MHJAJHOHOB MHJAJAHOHOB KuaoMeTpos (800 000 000 000 000 xM). Kako# nyrs
TaKad 3BE3XA npoﬁner 3a roa? '

-1 ron — ato 365 muedt unu 365 x 24 waca, uau 365 x 24 X 60 mumyr, i
365 x 24 x 60 x 60 cexyma (Te npumepro 32 000 000)>¥

3a omgMH roz Taxas 3Be3la MNpPOJETHT:
32000 000 ¢ x 100 xm/c = 3 200 000 000 KM.

CpaBHHM 3TO paccmaﬂne C pacCTodAHHEM [0 CaMOH 3Be3fbl, T.e. pasne.nHM
pacc*ro;mne A0 3Be3Abl Ha €XEerofHHH l'l}"l‘b, KOTDPHH MBI BLICUHUTAJNH Cefyac: -

800 000 000 000 000 xm : 3 200 000 000 kM = 250 000 (pa3)

»Ilo4yBCTBOBATL" 3Ty BeJHYHHY MOXKHO Ha Apyrom mpumepe. Ecau B3daTs
AUHeHKYy AJTMHON B OAHH KHJOMEeTp, To cMemende B. 250 000 Menbmee 6yaer
coctaBaATh 4 MM. OUYeBLHAKO, 4TO OYeHb 'rpyjmo YJAOBHTEH . pasm«my B 4 MM npn
ZadHe B 1 KHJIOMeTp -

I/ITaK, JABHUXXeHHe HeHO,ﬂ.BH}KHHX 3Be3n — eaBa YJIOBHl\daH TOYHeHIIUMH npuﬁopama
Be&JHYHHA, He3aMeTHas AJA HBBOOPY)KEHHOFO rjrasa. I/IHHMK CJIOBaAMH, )

3BE3H KaXyTCd HaM HenmoJBHXHEIMM M3-3a CBoei
HeBooOpa3uMoli ynaJeHHOCTH OT Hac!

Hawn Mepn NMMEM — KHAOMETP, MODCKAH MHAS K T.K. *— O0KasHBaOTCA
OUeHb HEYLOGHHMH LIS HeGeCHbX H3MepeHHNA. UTO6L He MMeTh AeJa ¢ AMHHHBIMH
pAKaM¥ HyJelt B KOHUe UYHCeN, acTPOHOMH MOJB3YITCH GoJee KPYMHHMH
eAMHMIAMH H3MepeHHS ZAMHH. Jlas uamepénuli B npenenax CoJHeuHOd CHCTEMH

MOAB3YIOTCA ACTPOHOMHHUECKON eIMHHLEHA - CPeRHHM pacCTOsSHHeM 0T 3eMan

no CoaHua, KoTopoe cocTaBaseT NpuMepHo 150 MaH. Kuaomerpos. OmHAKO H
'3Ta Mepa MaJioBaTa [Jas 3BE3XHHX DPACCTOAHHH, MOITOMY HacTO MOJB3YOTCA

npyrou edHHALEH, KOTOpaA HA3HBAETCH CBETOBON rof, B KHAOMETpax 3Ta Mepa

ARHHB Bupax{ae'rcﬂ yucaoMm 9 460 000 000 000. Ceerosoii rog — sTO mMyTs,
-npoﬁerael\mu B IyCTOM rlpoc:'rpaH(:'rBe AY4OM CBETA 82 TOA BPEMEHH. ‘

IJISi PABOTBI JIOMA:
'1. BblleHTe-21424- 6YKBbI. TPeYECKOro émbaa'ma

2. Buytm're onpe,ue.ﬂeunﬂ cae‘roaoro ro,na H aCTPOHOMH‘leCKOH €LHHHIH.

3 Hosropu're Ha3BaHHKHA H BHELIHW# BHJ H3BECTHHIX HAM CO3Be3AHuH.

C3Y962./37
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1. a.
.
 B.
r.

2. a.
b.
B.
r.

3. a.

. Bl
B.
r.

4, . a.
6.
B.
r..

‘D, a.
" 6.
B.
r.

6. .. a.
6.
B.
r.

7. a.

' .
. B’

- .

. 8. a..
6.
"B,
T,

9. a

. B

10. a.
6.
B.
r

I-Tec'i'_‘ 1.2

Aybre,
Mepak,
®erpa,
bertensreinse,

Cupwnyc,
ApPKTYp,
BeHeTHawW,
AxepHap

925,
125 :
215,

~ Kanenna,
. Cnuka, -

"Aybre,
HAeneb,

-Manaa. Measepuua,
Bonbwas Measeagnua, .
- Boaonac,
Merac."
. 3eBC, .
Kannucro,

“.Apkac,

Anzpomega.

 bexHeTHau,
Oy6re,
Merpeu,
Muuap.

Mepak,
®erpa,
AAnorT,

Mwuuap.

.El.yﬁre,' ﬁ.ilM_epa‘x,
Annor. 1. Muuap.

ManeHukas 3B€3Aa,

. XonroAHoe Teno, L
Gayxaaowana ssegaa, +
CNyTHULA 3BE34H.

870 .3B€3Abl M3 co3ee3aui Sonbwoit MeaseanLibl,
370 3B€34bl U3 OAHOrO sses.u,uoro noTokKa,
3TO 3B€30bl @ Pa3HbIX CO3BE3Z[UN,.

9T0 38E3/1M, HA3BaNVA KOTOprM aann apabekie aCTDOHOM‘bI‘
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12, Purens, Kanonyc, Mepak, ®erpa, Oybre:
' a 0, - 6.5 ' .
B, 2, r. 1. : :
13.  a. HeCKONibKMM JecaTkam KUAOMETPOB B -CEKYHAY, -
D,HeckonbkMM MeTpaM B CekyHAy,
B.HECKONbKUM THICAYAM KMAOMETPOB. B CEKYHAY,
r.HECKOABKUM MWUAAKOHAM KUNOMETPOB B CeKyHay.

14. -
a. 6.
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PR TEel Dt @
- ~ R
*-- . Nl
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L}
CBe S A

18. Ecnw CMOTpeTb Ha l'lompHyio 3sesny, TO. - L
a. auuo Byaner obpaweno k cesepy, 3a COKHON — |or.
. . ’Hanpaso — BOCTOK, Haneso — 3anaf, -

6. auyo Gyaert oﬁpameuo K I0ry, 3a CNUHOW — ceBep.
. Hanpaso — BOCTOK, HAaNeBO — 3anag, .
B. nuuo 6yaer oﬁpameﬂo K Cesepy, 3a CAWUHOWM ~- 0r,
: HaNpaso — 3anag, Haneso — BOCTOK,
r.. anuo byaet obpaweHo k sanagy, 3a CNUHON — BOCTOK.
' Hanpaao — or, Haneso — ceBep

,I[JIH PABOT]')I IIOMA

1._ Hanmun‘re KOPOTKUH cpaH'racmqecxnﬁ paccxas c 23 acrponomnqecxnuu
\ou.mﬁxamn'

19
3+




BPALLEHWE 3BE3QHOIO HEBA

Ka)mmﬁ A€Hb MBEL BHAUM BOCXOZ, ﬂ,BH}KeHHe H 3axo,a1 Co.nHua 3Be3an
. TOXEe ABHXKYTCH Mo Heby. Bmﬁepme KaKoH-HHOYAb 3aMeTHBA OPHEHTHpP —
BHCOKOE AepeB0, aHTeHHY COCeAHEero  AoMa, 3aBOACKYW Tpy6y. Hailigure
3HakoMoe BaM cosBesgue, 3anomHuTe (uMam 3apucyiiTe) KaK OHO
PacUOJNIOXEeHO N0 OTHOWEHWIO ‘K BHOGPaHHOMY OPHEHTHPY,. OTMeTbTe BpeMA
no vyacam. UYepes 2-3 yaca moetopute HalbalogeHuHe, Bb yOeAUTeCh, UYTO
BCe OTMEUeHHHe 3Be3fAH NepeMecTATcs caesa Hanpaso. He6o co 3Bedmamu
kKak 6H BpallaeTcs BOKPYT Hac! ' -

OnHako cymecTByeT 3Be3la, KOTOPas OCTAETCS MOYTH HENOLBHXHON B
TedeHue BCefl Houu! D10 raaBHAs 3Be3Na cossesams Maaoil Measeguus —
Ilonspuas ssesna. Yem 6aAMXKe K Hed PacmoNiCXKEHH JApyrHe 38Be3lH, TeM
MeHee B3aMeTHO HX mepeMelleHHe. IonapHyw 3Be3Ry 3HAWT BCE, XOTH OHa
no. CBOMM (GHBHYECKHM CBOHCTBAM HH4YEM He BHAeNfeTcs Cpedd APYTUX 3Be3n.
ITpocTo — 3To sApKas 3Be3xa, KOTOpasA OAHXKe BCEX SPKHX 3BE3[ pacnonomeﬂal
" K HEMOABHXHOH TOYKe HaWlero He6a — Ce8EePHOMY nortocy mupda. 3iech
CTOHT OTM@THTB, YTO yXe B GI.HHOK.JIBIMO}KH'O JETKO HaWTH SBCSJIO'-!KY,.KOTOP&IS[
eme Gauxke: pacmosoxeHa K cepepHOMY mnoJiocy MuHpa, 4yeéM [loasipmas. A
OKOJIO TpPexX THCSY Jjler ‘Hagal OnMKe BCEX K HENOABUXHOH TOYKE CEBEPHOTO
He6a pacno.naranacr- saeana B Ma.non Mensennubl Ee cob6cTBeHHOe uMHA
Koxa6 & nepeBofe Ha pyccxnu A3BIK osHayaeT ,3Bespa Cepepa“. B Kurae
B Manoit Megpeauns HaSHBaIOT ,,uapC'rBeHHoﬁ 3Be3X0“, KaK OBI:HOATBEPXKAAA
TY ocoﬁylo po.m.. KOTOPYI0 ‘OH2 Hrpana B MPOUIOM. -

Bu yme XOpOWoO 3HAaeTe, YTO Halla NJaamera 3eMas BpamlaeTcs BOKPYT CBOeH
oCH, a BpeMs OXHOTO ee 06OpPOTa — 3TO M €CTh OZHH CYTKH. ECAH MbICACHHO
NPOACJHNKUTL OCh BPAEHHSA 3EMJAM JajeKo-AajeKo, TO OHa mnpoiizer BOJM3H
ITonsipHodi 3Besibl,  MMEHHO HO3TOMy @ Manok Menaénnuu KaXeTcd HaM
‘HemoxBuKHOM. JlaBaiiTe Tenepb " HEMHOTO nonyTemeCTByeM H' nepeHecemcs,
Hanpumep, B ABcrparuiw. Ha wxHOM HeGe TOXe ECTh HeHOI{’BH}KHaH TOYKd, OHa
HOCHT Ha3BaHHE 0MHO20 noawca mupa. Ec.rm CHOBA na,ueko-nanexo npon.nu'rb
0Cb BpAaIMEHHA 3eMJH, TO OHA Tnpolifer Yepes Heno,g‘fhmuyxo TOYKY M0KHOTO
Heba, HO BOJU3H Hee, K COXKAJCHHIO, HET ﬁpxon ”,,ny'resonnou 3Be3Jbl, KaKOH

Ha CeBepHOM Hele CAYXHT- Honapﬂaﬂ

Ecau COSAHHUTH ABe HeHOﬂBH}KHHe TOYKH H86a CeBeprIH H IO}KHBIH ﬂOJIIOCH
MHDa, TO MB IOJYYHM HPAMYylo, KOTOPYH HAa3HBAalT 0Co/0 mupa. Ilpu
HaGmoaeHuH 3Be3jHoro Heba - cxhanusae'rcs{ ' BTIeYartNeHHe, 4YTO 3BE3IAH
3aKpelJeHsl -Ha HEBHAHMON cdepe; . KOTOpas BPAMaeTcs BOKPYr OCH Mupa, a
obopoT. 3TOT AAHTCHE POBHO cyTKU. Ha caMmom pene Bpamaercs 'HE 3BesgHOe
'He60, a Hamma naaHera 3emJs! | ' |




Bpameﬂne Heﬁa BOKPYr 3eMau- — Kaxyimeecs 'aB.ﬂe'Hue,- aaKpome raasa M ’]
KPYMXHTECh TaK J[0Jro, Kak CMQXeTe, MoTOM OTKPOHTE T/asa. Kpyxurcs Bes
komMHaTa? Botr Tak H HAM Ha KOCMHYECKOM KopaGae ,3eMas“ KaxeTCs, 4HTO .
BpamaeTcs 3Be3fHOe HeGo! o

- Bu CKOpee BCero ye JAOTafaNHCh, B KaKHX TOYKAX Booﬁpamaemas OCh Bpameuuﬂ
3eMHOr0 1apa NEPEceKaeT MOBEPXHOCTb 3EMJIH — 3T0° Cesepuniit. u. IOxHu reo- , i'
I

rpacpnqecxue MOJAIOCH. ' !

- He6onbmoe npax-ruqecxoe 3apaHue gns Tex, KTO ymeeT -
- : poTorpacuposaTth. - )

Bosbmme cporoannapa'r, 3aKpEnuTe €ro HEMOABHMKHO Ha mraTEBe 'rax, q'roﬁbl
MPHEMEPHO B LEHTp MoJfl SpeHHs monagaia Honﬂpﬂaa 3pe3na. YcTaHoame :
oﬁ'bex'ma Ha ,0eCKOHEYHOCTR", a peryasrop. BHJEDKEK B NOM0KEHHE 0T
PyKH®. ,[[HHT&JIBHOCTB 'BHIEPKKY He MeHee uaca, noa'romy CHHUMATh HYXHO,

- BAAJH OT- HCTOMHHKOB cBera. 3363,!1H Ha BalleM CHUMKeE naoﬁpasmca nyramn

KOHLEHTPHYECKHX OKp}'}KHOCTeH. HX 06U -IEHTP pacno.rromeH y. llonspuoi

3Be31m, T.e. cama [loasipuas 6y;1e'r MOX0Xa Ha pasmu'rylo TOYKY.

 IJI1 PABOTBI JIOMA:

1. Hajfiaure acTPOHOMHYECKHE OILHOKH B pacckase, HAMHCAHHOM BaMIMM TOBapHmeM
Hanuuiute Ha 06paTHOH CTOPOHE JHCTA C PACCKAZOM CBOH KpaTK¥e MOSCHEHHS, ‘-ITOﬁbI '
cTana sicHa CyTh omn60x ¥ TO, KaK uX MO)KHO Gbmo 6ut MCTIPaBHTb.

2. Hposepme,' XOPOILIO JIH BH SATOMHMJH 3HaUeHHE BCEX BhAENEHHHX CJIOB.
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FIEPBOE 3HAKOMCTBO C HEBECHOM
CCDEPOI/I

Hawn nanekwe npeARn CHUTANH, HUTO 3'eMJ'lH Haxo,um‘c'ﬂ' B LEHTpE BceseHHOH,
a KoHJaeTcsi MHP ,HeGecHON TBepAbO® MJAH XPYCTAaJbHBIM KYHOJOM, B KOTOpPBIH
BKPanJeHs GPHAAMAHTH 3Be3f. DT 3a6ayXieHHE APEBHHMX JErko 06BLACHHMO, Belb

KaXAOMY M3 . Hac OapxaTHo-uepHoe He60 He pa3 Ka3ajoCh COBEpPIIEHHHM

NepeBepHYTHM KYIOJOM.

AcTpoHOMB A/t yAOGCTBA PacCyXAGHHH M cerogus HCHOJIb3y10T BOOGpaxKaeMyio
chepy aioboro paguyca ¢ -LUEHTPOM B -Iaasy ‘HabaofaTens, OHM HA3HBAWT 6e
nebecnoldl c@epord, Ha Ko'njo_pyio MPOCKTHPYIOTCH, ~T.€.. KaK OB HaHOCATCH,
KSOGP&?KBHHH HeGEeCHHX CBETHJ. ' o '

/

He6eCHaﬂ c¢epa- — 3TO ManeHbKas ycnOBHOCTb
KoTopas noMoraet acTpoHoMaM U3MepaATb
BMAVMbIE NONOXEHNS HEOECHLIX CBETUA.

~ Iapaiite MPEACTABHM, . HTO Ka}KI.lbIH W3 . BaC H eeTb TOT Haﬁmo.ua:renb, KOTOpHI
HAXOOUTCH B: uempe Heﬁecmn ccpepu Tmucy, pacnonomenﬂyxo mpsAMO y Hac Hal
TOJI0BOH, aCTPOHOMbI- HA3LBAIOT 3EHUTOM, @ NPOTHBOMOAOKHYIO. eff {TOUKY ~ HaaupoM
(nocmorpure - Ha pncyuom) KaK'ﬁ-'-_' aiiTit TouRM Z u 2% (aeﬂm o Hay.ap)? Bosbmute
B PyKM OTBEC — - BEPEBOUKY ¢ TPY3OM;. ¢ fioMOWBI0 9TOF0.; npoc?eumero npubopa Mu

NErko HakmeMm: Hanpanne}me OTBECHOH_ HJIH BepTHKaJIbHOH .nmmn ko*ropaa Kak pas u

nepécekaer Heﬁecﬂym C(pepy B. 'roqkax Z H Z’

ITpoBeaem ttepe,a ueH'rp He6eCHOH cq:iepu mlocxocm:, nepnennﬂxynﬂpﬂylo OTBECHOH
JAMHUH. OprH{HOCTb, o Ko-ropou ‘3Td HJIOCKOCTB mepeceder - Heﬁecﬂylo chepy,

H83HBaeTCH quunubm 30})&30&”10.& a cama HJIOCKOCTB — naocxocmwo 20puU3oRma

(Ha HALIEM pncynxe OHa salmpnxosaﬂa)

,IIaBaH're ormeTHM Ha Hamem pHcyHKe CeBepHHPI nomoc ana P, WxHHHA

nosc MHpa - P' W Och MiApa PP Hepes. Cenepﬂu_n TQN0C MHPA, SEHHT

nepeceqe'r HeﬁeCHylo
b M mepuauauom

H Iaas Haﬁmo;u,a're.nﬂ mpoOBeneM. n.nocxoc'rb. Kowp"a
cpepy no 6o.nbmomy KPyry, ero ‘HA3HBAIOT. ueﬁ

He6ecHu#i MepuiuMaH Nepecekaercs ¢ TCOPH3OHTOM B JABYX TOUKaX:

mouke cesepa (noa IlonsipHoll 3Be3fof) H NMPOTHBOMONOXHON el mouke.

- 0ea. I'Iocmorpn're BHHMaTeJIbHO Ha Haw pncyuox M nonpobyfte NOHATSH,
KaK pacnonomeuu Ha JHHUH ropnaoﬂ'ra MOYKU 80CMOKA U sanada.

Ecau . vepes ueHTp HeGeCHOH cepel MPOBECTH l'IJ'lOCKOCTb, nepnen,uuxynapnylo OCH
MHDa, TO OHA mepecever Heﬁecnyxo ccpepy no JHHHH, KOTOpaH Ha3LBAETCH neb’ecnbm
sksamoponm. _
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CesepHLn
nonwoe
MHpa
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N
Tovka
ceBepa -

.Z(3eﬂuﬂ

HEMHUY -

rad

"~ (Hanwp)

Heﬁecnmﬁ 3KBaT0p',ﬁeJ1uT-He60 Ha 4Ba Moyl apus. To-ua nux, B KOTOpOM HaxoAUuTCA
Honﬂpﬁaa 3Be3}:(a, HaabIBaeTCﬁ CeBEepHHIM, a npomsononomnoe — J0XKHBIM."

BuinMbie IyTH 3Be3i € HX
KaxyLUIHMcsl ABHXEeHHEeM 1o HeGo-

¢BOOY napannebHbl HebecHOMY
- 3KBATOPY.

IlpoXoxxnenne  3Be3dHl yepes
HeOeCHBH MEepHAHaH Hasuaae'rcs{ ee
Kyaomunayued. |

B ioxHoi -.qacmr -HeGOCBOAA

aBesldH, NPOXoAs Hepes MepHAHMAH,
3aHHMAKT HAHBHCUIEE TMOJOXEHHE

“nap - ropusontoM (3T0 geprnaz

KYAbMURQYUR ‘'sBe3an). Hao6opor,

'Ha yyacTKe HeGecHoro Mepnnuana

MeXLy CeBePHHIM. NOJMI0COM MHpPa H
TOYKO# cesepa 3Besxa, nepecexaﬂ
HeGeCHH i MepHAHAH, OKAa3HBaeTCH:
B 9TOT MOMEHT B HauHu3lleM
MOMOXKEHHH 10 OTHOWEHHIO K
ropusonty (910  HuMHAR KYyre-

MUHOYLS 3BESHH).

OpueHTuposaHue no nonypeHHOMY ConHuy (I’HOMOH)

TpsnMasi, COeNWHAWILAA TOUKH CeBepa H 10Ta, Ha3HBaeTCH noaydennoii sunued.
B nojneHs TEHH OT BCEX MPEIMETOB na,qalo'r BROJIb 3TOH AMHHH; 4To oueHs JIETKO
_ TIPOBEPUTH Ha OMKITE (CM pucyﬂox)

-

0Oy '

J.lJIS[ PABOTBI JIOMA

1. Hpoumame oueHb BHHMaTeJ'leO ' BCe Bb],IIeJIeHHHe c.nosa.
BCIIOMHHTD, YTO OHHK _.oﬁosﬂaq_am'r. IlporepnTe cebst Mo TEKCTY KHHXKH H 0653aTesbHO
BHHMATEAbHO PAaCCMOTPHT® CXeMy, NpPHBEJEHHYI0 Ha 9TOH CTpPaHMIE. :

28
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3BE3.EI,HOE HEBO B PA3HbIX MECTAX
HALLUEW FIJ'IAHETbI |

. CymlecTBYIOT 3Be3[fH, 6;11431{0 PACNONOKEeHHBE K CEBEPHOMY IOJIOCY MHPa, KOTODHE
HHKOTAA He 3aXOHAT 3a TOPHSOHT B HaMX WHPoTax. HMx Tak u HaseBaloT —
He3axodAaujue 3Be3MH (Hanpm«ep, 5TO 3BE3JAH Manon u Boapwofi Mexnienuus,
Kaccuonen, Hpakowa, LIecpeﬁ)

‘A BOT MHOTHe 3Be3fHl I10XKHOTO moAymapua HeGa HAL HALIeH CTpaHOH HHKOTAa He
BOCXOIAT — 3TO0 HEBOCXO0RUsLé 3BE3AbI.

B pasueix MecTax 3emuad CO03BE3NAHS PaCHOJOXKEHEI no-paauomy OTHOCHTEJABHO
rOPU3OHTA, B 3aBHCHMOCTH OT 2e02pau4ecxot. wupomo: Mecta HaGA0NeHHS.

- Ilpu rry"relilecr'alim"a,ﬁ,dnb KaKoro-Hu6yap
reorpaqmqecxoro MEPHAMAHA  JIETKO
3aMeTHTh, YTO MeHsieTcs BhicOTA [Noaspuodi
- 3Be3AHI 'Hag. TODH30HTOM, TII0  Mepe
:npognn}i{enu'ﬂ Ha 10T OHA YMEHbLIAeTcs M

3EFMT . CEBEPHBIA
MONIOC MAPA

npuGauxaeTcd K TOPH3OHTY. ITpu
nyTeliecTBHH Ha cepep IloasipHas 3Be3ja
NPUBAHKAETCH K 3EHHATY.
BbICOTA Hap ropusoHTOM
CEBEPHOFO I'IOJ'HOCA
- MUPA,
PAOOM C KOTOPOW HAXOQUTCS
Monsaphas 3sespa, ecerga -
PABHA FEOrPADUHECKON
LUNPOTE

mecta HabnopeHus.
I‘eorpacpnqecxaa wupota CesepHOro

CesepHoro .’ nbmoCa COBMAiyT 3€HHT H
noJaIee MHP&; HeGeCcHHY SKBaTOp 3HeCh
copmajer ¢ JuHMell ropusonta. ITostomy

Ceepxy BHU3: ¢xema BMAWMOro
ABUXKEHNA 3831, OTHOCUTENbHO
ropu3oHTa ans HabniopaTens
8 CpeaHnx WupoTax; ans Habniogarens
Ha nonlce 3eman; ans HaGniogaTens
Ha 3xsa1-ope 3emnn,
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noaoca 3emau pasHa JeBAHOCTA CPagycaM .
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3B€84H HA CeBepHom MoJII0Ce ,BOASAT XOPOBOR“, — BCELRAd MEPEMEIIIOTCa N0 NYTAM,
napa.u.ne.m:uum TOPH3OHTY . 3IleCI:- GeCCMBICAEHHO TFOBOPDHTL O KYJbLMHHAUHRX 3Be3f,
BEeAb HX BHICOTH He H3MEHAIOTCA B TeYeHHEe CYTOK. Bce 3BesgH ceBepHOTO
moAYIIapHUs He6a Ha CeBepHOM moJIOCe GyayT . He3aXOAAMHKMH, a I0XKHOI0 —
HeBOCXOAAUIMMH.

Ha CesepHoM nosioce 3eMnu TepseT CMEIC/ NOHATHE CTOPOH TOPH30HTA — ABHTATHCH
¢ CeBepHOro MOMIOCA MOXKHO TOJ/IBKO BAOAbL KAaKOTO-HHOYAb reorpaqmqecxoro MepHuauaHa

(B .moﬁom HaﬂpaBJIeHﬂH) T.e. Ha IOT.

Ha IOxuoM mnomoce 3emin HaGiogaTesb YBHIMT O4eHb NOXOXYIO KapTHHY: Haj
rofioBofi GYAYT BHAHHE TOJBKO 3BE3Abl IOXKHOIO nonymapus HebGa, a 0XKHHA T0JI0C
MHpPA COBNAAET C senmom, W BCE 3BEe3Abl B TeUeHHe cy-rox 6yny'r OMHCHIBATS prroaue

OYTH, napannenbﬂue ropnsomy . - _ .

CoBepmIeHHO HHai KapTHHa O6yjeT HaGal0faThcss Ha. 3EMHOM JKBaTOpe, Iie

' FeorpadHMyecKas WHPOTa BCEX TOYEK paBHA HYJI0, CAEJOBATEAbHO DaBHZ HYTO H
BHICOTA CEBEPHOrO Momioca MHpa. [lomocH MHPa Ha 3eMHOM IKBATOpe COBIAmyT C

TOYKaMM CeBepa U’ lora, a. HeOeCHbHIH 3KBAaTOP MEPHNEHIUKYJIAPEH ropnsom'y U nporaet
qepes 3eHHT.

. Orciona c.ne,nyer, 910 BCe 3Be3lbl A Haﬁmona-renﬂ Ha 3eMHOM 35KBaTOpe 6ynyT.
ABHTATLCS 10 (OKPYKHOCTSM, nnocxocm KOTOPBIX nepneHnHKynapHu ropnaoHTaanoﬁ

| IJIOCKOCTH.

- Ha geMHOM 3KBaTOpe HeT HEBOCXOASILIHX 3Besj, 3eCh BCE 3BE3fsl B TeYeHHE CYTOK
ABaXAH NepeceKkaleT JAHHHIO ropusonta. Ecam 6b He Guso CosHua, #u3-32 KOTOpPOro
HeNb3H- BHACTb 3BE3IH J].HeM,.TO 32 CYTKH MOXHO 651410 65l yBHJIeTb BCE 3BE3AHOE
He60. ' ' - : '

Jl.tm TOrO, yToGel Hality a100Yi0 Toqu Ha MOBEPXHOCTH 3eMuH 6Hc1‘po ‘M TpOCTO,

JIOAM npnnyuann reorpaduueckue KOOPAMHATH -~ WHUPOTY M [OJTOTY 3TOR TOUKH.
Das n10601 TOYKH Ha He6e YueHEIe-aCTPOHOME TOXE MOTYT ONpPEeAeNHTb KOOp,[lHHaTbI

HO HAa3HBAKTCA OHH — uedecubte 9K8AMOPUAALHDLE KoopQuramée, HX TOXKE ABE:
NpAMOe BOCXOXACHHE H CKJIOHEHHE He(ECHOro CBeTHAa, HO O cMBbiCye STHX KOODAUHAT
MH MOTOBOPHM B CJAeAYIOLIed YACTH HalUed KHUKKH. :

IJIS PABOTBI JOMA:

1. Kakue spesfitl HA3LBAIOTCS HE3AXONAIIMMH, 2 KaKHe HEBOCXOASAUIAMHU?
2. 'PaccMOTpHTE OY€Hb BHHMATENbHO CXeMy BHAHMOTO JBHXKEHHS 3BE3H A
HabaiogaTens B Pa3HHIX IIHPOTaX, NMOCTApPaHTeCh NOHAThL €€ U 3aNOMHHTh.
25
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I'IO'-lEMy N KAK MEHSETCH BI/I,EI,
- 3BE3[HOIO HEBA

3emas Bpamaercsi Bokpyr CoMHUA, MO3TOMY B pasHoe BpeMA TOfa Npy HAGMIOHEHHH
¢ 3eman ConHue Kak Gbnl ABHXKETCs HA (OHE pPasHuIX co3Be3AMA. JHeM MH OGHYHO
He BHOMM 3Be3l HA Hee — HAM MemaeT OCBENleHHas aTMocdepa 3eMaH: HaCTHUIH
BO3yXa TAK DPacCeuWBAIOT CONHEYHbie JYYW, YTO MOJAydaeTes GOJbIIE PACCEAHHOO

CBeTa, 4YéM NOCHIJAKT HaM 3Be3Ah. . _
' ' CosBesnye, B KOTOPOM B NAaHHEIH MOMEHT
Haxomutca -Connue (Ha xotopoe Conmue
npoeKTHpyeTea ¢ 3eMAH), HEIOCTYMHO
HAOMIONEHHIO, OHO BOCXOAMT H SaXOHHT -
BMecTe "¢ CoONHUEM M KYALMEHEpYeT B
noanerns, HaoBopor, npoTHBOmOnNoXKHOE
ConHuy cospesjue “(manpumep cossespme
BansHelor B fekabpe) 06LMHO BHAHO BCH
HOYb M KYAILMHHHPYET B NOAHOYb.

IlyTs, Mo KoTopoMy CoJHne
nepeMeimaercd Ha QoHe
' co3Be3nuil, HAZKBAETCS
SKAMNTHKOM.

Ha 3BesgHoM HeGe SKABATHKaS NPOXOAHT NO
12 CO3BE3AAAM, KOTOpHE HAILIBAKTCA
30AMAKAALHEIMH, HAH NPOCTCG SOAHAKOM.
l"pe'iecxoe cnose Zodiakos mpoHcXOpAT OT
zoon -~ )KHBOTHOE 30[HaK — [I0SC 3BEpeii.

_ l'Ianmm ' ABEHANUATHPHYHOCTH
yHHBepcaneH OH HCHOJb3yeTCsl Y MHOTHX HapojoB: BcnoMmHHTE 12 moaeuror [epakaa,
' KaK NpHMep 3a[aY, KOTOphie HYHO PEWHUTh AJS TOro, YTOGH CT4Th repoeM, 12 xonen

'Hapanﬂﬂ, 12 yquHKOB Hucyca Xpucra...

Comme HE TOMBKO ABHIKETCH BMECTE, CO 3Be3JAMH BTEYEHHe cymn, 'BOCXOAS Ha
BOCTOKE H 34XOAf HA 3amafe, HO eme. H MeLIeHHO nepememaeTc;r H3 CO3BE3AHS B
cosse3fue B oﬁpamom Hal'lpaBJleHHH — ¢ 3anaga Ha BOCTOK. Hawasibmas Touka
30LMAKaNBHOTO Kpyra — TOUKa BeceHiHero paBHOReHCTBHH,‘ a OBeH ' — nepsoe
30[(MAKAJbHOE COSBE3[IHE. - e |

JlaBaiite BHEMAaTeNBHO PaccMOTPHM PHCYHOK Ha a'rof[ cTpanuue H nonpoﬁyem HOHﬂTb nputmny TOTQ, 4TO B
pasHoOe BpeMs ToAd No BeuepaMm Ha Hefe HaGMONATCA PasHHE CO3BEHS. Hycn nepeoe HaGMIONEHAE Mbl
NPOBOAHM B MapTe, 3eMAs HaxoauTes B Touke 1, Toraa Coane MIPOEKTHPYeTC Ha Ty HacTh HeGecHol cdepH,
KOTOpas cooTBercrsyer cosBesauio Osena. [Ipofiner mecau, 3emns cmectarcs B Touky 2, 2 CoaHue ﬁyp.e'r
TPOEKTHPOBATLCS Ha 06AACTh He6eCHOR ceprl, COOTBETCTBYIOIYIO CO3BEIAMIO TeAbLa B TaK Aaee..

Ha caeayommx Hersipex = PHCYHKaX MOXKHO XOPOIIO NPOCHAEAHTb CE30HHBIE
nepeMelleHns KapTHHH 3Be3f. Ec/iu BTeueHue roga mo BedepaM HaGaiogaTh 3BE3MH,
TO MOXXHO NOSHAKOMHTBCH CO BCEMHK COSBESHAMH, JOCTYMHEIMH HaGJIIO,lIeHHIO B HaHHO
TOYKe 3ema..
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Beepxy cnesa — CO3BE3AWS, BUANMBIE B CPEAHUX WMPOTax B KOXKHOR NonoeuHe Heba nerom,
BHu3ay cnesa — CO3BesAMs, BUAMMBIC B CPEAHMX WHPOTAX B I0XKHOW nonosuHe neba -
oceHbi). BBepxy cnpaea -— co3Be3ans, BUAWMbBIE B CPEAHNX WWPOTaX 8 IOXKHOR NOAQBUHE
HeBa 3umoi. BHU3Y chipasa — COSBE3AWR, BUAWMBIE B.CPeHUX LIKPOTAX B I0XHOM
- nonosuHe weba BecHON,

~ BHaK} 30HAKAIBHEIX CO3BE3AMH

: YT Onsn o ranke
)  REBASRE  a Bl
=  paBHOAEHCTBMUS
-] T |
ene, m .
I( L CkopnnoH
| - Baunsneun .4 -~ Cipeney
T B G N | Kosepor ( |
- CONKLECTORHI) % Kosepor i, Takxe
S Jles (a takxe: o~ COMHUECTOSHMR) .
3Hak ‘BoEx0dulero . %% Bopgonen, R
y3na opouT o * Pubu o
WP  Desa . 00 e

- Yneno -30AHaKaNbHBX co3peanmi (12) pasHo uncay mecsines B.rogy. Kaxuabil mecsn:
0603HayaeTC 3HAKOM CO3BE3AHsA; B KotopoM CoOJHUE HAXOZHTCA B ITOM MecAye. -

L T

 Ha camom gmene CouHle B HacTOAuee BPeMs KaXAMiA Mecsl GHBAeT B ABYX
 CM@XHBIX CO3BE3JUAX, HO IS MeCALEB JIORW COXPAHWIH .NPHUBLIUHBIE OGOZHAUCHUS .
(mapr — Ogen, anpear — Tenenw # 1.1.) g - L :

Il PABOTBI IOMA:

1. Yro HaspBaeTcH Kynbmunauueh 3sesam? Berpeuanoce an Bam 370 cioBo ‘B
ApYroM 3HaYeHHH.

2. 3anoMHuTE HA3BAHHA 30QMAKaJbHBIX CO3Be3fHil, UX 3HAKU H MeCALEl, KOTOPhHie
HM COOTBETCTBYIOT. '
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Tec'r 1 3

Haanp,

SGHMT

a
6. ‘cerepHuih nonoc ana,
B. IOXHBIN NoAKC MUPa,

r _

. HANPABAGHWEM OCW BpalleHus
3Be3aHoro Heba,

~HeDeCHLIM 3KBATOPOM,
. HebecHbM MepuanaHom,

3EHUTOM,
" HagupomMm.

il N T

oW Ow

ceBepHoe U

o
)

a
6. .noaypeHHOW NMHWER,
B‘
r

TOuKOlW Wra, °
TOUKO# Cesepa,

. BEpXHee W HWXHee,
. paBoe u nesoe, :
3anagHoe U BOCTOYHOE,:
HOXHOE, ~

HeBecHOMY 2KBATOPY,

HeDecHOMY MepuauaHy,

8. OCM Mupa, -

. AVUHWWY TOPW3OHTE,

. a. He3axojAuMe 3Be3ask,
. 6, neBoOCxopawme 3Be3hbl,
B

. 'HENOABUXHLIE 3BE30H,
. F. 3Be3as, pacnoNQXeHHbe

. Ha noawce

B TOYKEe CeB

a
6. B TOYKE 1Ora,
B
r

Ha 3eMHOM 3KBaTOpe.

8.  a. 90, 6.0,

IKAUNTHKA,

3eman,

epa , .

8. 45°,

- a. HebecHui axBaTop,
6. HebecCHW MepuguaH,
B
r

. INHUA TOPU3OHTA,

10." a. WHpeew,

6. Hxubint Tp'eyro'anmK.

8. PeHukc,
r. CkopnuoH.

17 a. Pak,
6. Jles,
Teneu‘,

‘OXHas I'w.a.pa.
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_15. . CXEMA BUAVMOFO ABUXEHUS 3BE3A ANA
. UHABJIIOJATENS HA3 KB AT O P E 3EMAU

i s

o

Becwl, -
CKOpnuoH,
Crpenedu,
Kosepor.

Kosepor — nekabpe,
OseH — mapT,
bmadeus — man, -
fles — anBape.

KyftbMHUHauen,
38HUTOM, -
Hagwpom,
30ANaKoM,

PR = e NIy OO ey e o
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TecT 13

Hagvp,

N Py :

SGHUIT

omo _m-

 3HWUTOM,
: I-_Ha,D,HpOM‘. '

PO

4. 3, BepxHee w HUXHee,

. TOuKoM lora, -
TOUKOW ceBepa,

-6.- npasoe u neBoe,

"B, 3anagHoe W BOCTOUHOE,
‘XHOE.

F. CEeBepHoe U

.. OCW MMUpa, -

I o T

-"t-u:c\h_,

8 & 90, 6.0,

. SKAWNTUKA,

a. HebecHomMmy akBaTOpY,

6. HebecHomy Mepm.u,maHy. :
8 .
r

. IHWUA FOPU3OHTA,

HEe3ax0aane 3Be34bl,
‘"HeBoCXoAnAUle 3BE3AH,
HENoABMXHbIE 3BE3H,
3B€34bl, PaCNONOXEHHbIE
Ha HebecHOMm akBaTOpe.

Ha noaKce SeM_nn,
B TOUKe lora,

B TOUKe cesepa ,
Ha 3eMHOM 3KBartope.

B. 45,

~a. HebecHu akeaTop, e
6. HebecHbit mépuguan, - - 7 ¢
o g
r

. INHNA TOPU3OHTA,

10. a. WHpeeu,

6 KO K HBL# TpéyroanMK,

“PeHukc,
r. CkOpnNuoH,

11 a. Pak,
6. Nes,
Teneu.,

2XKHanq I'w.u.pa

28

CEeBePHeIA NoMoC Mupa.
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IECKOIbKO CNOB O NPOCTEULLINX
NMPUBOPAX O U3YHEHUNSA
- 3BE3OQHOIO HEBA
A3

YTOM YACTH HAINHX 3aHamu Mbl HOI‘OBOpHM TOJIBKO 0 BH3YaJbHHX HAGMIOLEHHAX,
‘aKHX HaﬁJIIO)IEHHHX pH KOTOPHX KOHEYHLIM IPHEMHHKOM CBETa HeGeCHBIX Ted
2aa3. '

13 4eN0BeKa — YAHBHTeNbHbM (H3MuecKui npubop. 3HaHMe ero BO3MOKHOCTE,
WHCTB ¥ HEHOCTATKOB OYeHb MOMOraeT €CTECTBOHCHHTATEN.’

. -Honﬁouna '

—ﬂano&ma o
_HKnerna,nepegaro-

W UiaA 3pUTEenbHOe

usodpameﬂue

penuaﬂ ‘-Ia(:'l‘b ca.mon BHemHeH '060104KH rJiasa HA3HBAETCH pPO2OBLYel: OHA
-a4Ha' M. IIo cpopMe Gnnsxa K- maposoﬁ noBepxHocTH. BHyTperHAs o060s0yka
6oraTaﬁ nmalonmmn ero . KpOBeHOCHHMH COCyXaMH, HaasmBaeTcs cocyducmol
mcoﬁ Y paanm‘x a0aei - nepenﬁﬁa YaCTh COCYAMCTOH 060JOYKH MMeeT DPasHbi
= 31*0 paaym:ﬂaﬂ oﬁo/touxa B -uenTpe pasyKHOH 660TOUKH BHAEJNAETCH Kpyraoe
|e o'ragpcme = 3pauok. On HIpaet poab ;macpparum “Koraa B raas nponnxae-r
n cae'ra ocoﬁue MBIHLE YMEHBLIAIOT BENAHUKHY 3pa'-igca, M Haoéopcrr, PaCIIHPAIOT
'reMHOTe B oﬁuquou OGCTaHOBKe npH Hopmanbnom OCBellleHHH AMaMeTp 3pauka
lx K5 MM, a npu Hoquux Haﬁmop.eﬂuﬁx OH yaennqmaerca o 7-8 Mm.

I

HOCPQH.CTBEHHO K spaql{y HPHMHKaeT camMas y,ElHBHTeJIbHaH AeTajdb raasa -—

nasux. Ilpupoma cospana 3Ty €CTECTBEHHYK JHMH3Y oueHb npo3padyHoHd. Kpome -

MBILILb, HA KOTOPHIX 3aKPENMJeH XPYCTaJHK, CNOCOOHH CXHMATbh H PACTATHBATb
aK, UTO HA cemuamie, COCTABJAAIILEH BHYTPEHHIOW NOBEPXHOCTH r/a3a, BCeria

AI0TCH  4YeTKHe - H300paXKeHHs I[peAMeTOB, Ha KOTOpble MH CMOTPHM. IJTa’

6HOCTHL Hamiero raaza HasHBaeTcs axxomodayued.
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Mexay XpyCTanMKOM M CETYATKOH PACHOJOKEHO CMeKAO8UONOE MEeAO — OYEHb.
Npo3pauHast CTYACHHCTas Macca, KOTOPas MOMTH GecpensTCTBEHHO MPONYCKAET JydYH
CBeTAa K CeTdaTKe. 3PUTeNbHHA HEPB BXCAMT B [1a3 4Yepes OTBepPCTHE, HA3LIBAEMOE
caenvim  namuox. YHacte rasa B 06ndCTH  CJENOr0  WATHA | COBEPIIEHHO
HeYyBCTBMTEAbHA K  CBeTy. 3aT0  OCTadbHasd 4acThb  ceTYaTKH  NOKPHITA.
CBETOUYBCTBHTENbHHIMH HEPBHHMH KJAETKAMH [IBYX COPTOB — KOAGOYKAMU U
naaouxamu. : ' |

Ilasiouku GoJee YYBCTBHTEJNbHH K CBETY, YeM KOAG0uUKH, HO C. TOMOLIbIO KOMGoueK
MH pasiHyYaeM OKPacKy NpeAMeTOB. De3 HHX OKpyXaioWHi Hac MHUD OblI O cepo-
yepHHM, BCIOMHHTE CYMepKH, KOI'Za cnaGoe oCBeMIEHHe MOYTH HE BOSAEHCTBYET Ha
MaJouYyBCTBHTENbHHE KOJAOOYKH, TOrga MepkHerT M (oratas JHeBHasd raMma Kpacok.

~ - CBeTOUYBCTBUTEJBHEE . KACTKH PacTONOXKeHH I0- CeTYaTKe -HEPABHOMEPHO —
HalpoOTHB 3pauka NpeolnaaaidT KOJAGOYKH, a Ha Kpaax O60Jbile  nagodeK. IDTHM
ofcroatenncTBOM 00bAcHseTeH ahexT 60KOBOrO 3peHHA, KOTOPHM 3acTo HONbIYIOTLA

 aCTPOHOMBL;

410051 IYYIne BYACTE cIab0 cBeTamMyI0CH 3Be3Ky, HYKHO CMOTDeTh HA Hee
HECKOJIBEO BOOK, Toraa H300pakeHHe 3Be3EI MOIYIaeTea HA GoraToi
TMANOYEAMHE YACTH CeTYATEM, M MBI BHIHM e¢ BIIOJHe 0TYCTIHBO,

Fnasy desoBeka. CBOHCTBeHHB HenoCTaTKH. Hanpumep, M BCeraa BHAMM SBE3AH
JYHHCTHIMH,. @ He CBeTAWAMHCH . To4KamH. CBf3aHo = 370 - ¢ . HeAOCTATOYHOM
NPO3PAaYHOCTBI0 XPYCTAAMKA M. CTEKJOBHAHOTO TENA, A TAKXKE ¢ HEPOBHOCTAMM Ha
rpanuue spayka. Mssecrumit Qusuk TeanMroasum mucan 06 3TOM: ~HA306paxeHus
CBETOBbIX TOYEK, MOJYYaeMMX B [/43y, HEMPABHIbHO JYYHCTHL. Flpiunua sToro Jgexur
B- XpyCTasNiKe, BOJOKHA. KOTOPOTO PACHONONKEHH NYYHCTO MO WECTH HaNpaBAEHUAM.
Te ny4H, KOTOpble KaXyTCH HAM . HCXONSILMMH H3 CBETAWHXCS  TOYEK (Hanpumep, us

. snesn)_ — He Go/ee, KaK NMPOABAEHHE JAYHHCTOr0 CTPOCHHA XpycTaduka“.

"EcTs o4eHb MpOCTOR cmocol "H3GaBHTLCH OT STOrO HEROCTATKA, yKasaummmii 400 c

 IMWHUM JeT Hasajn BeauxuM Jleomapao Aa Buuum: ,IlocmoTpu Ha 3Be3am 6e3 Jayueft,

ATOro MOXHO AOCTHTHYTDH, HaGmwgas HX CKBO3b -Mali0€ OTBEPCTHE, CACJaHHOE KOHLOM
TOHKOR MIJBl ¥ NOMEIIEHHOEe BIJOTHYI K rasy. Th yBUAHIUE 3Be3AH CTOJL MAJBIMH,
YTO HHYTO APYroe He MOXKET Ka3aTbcst MeHbue*, DTomy crocofy €cTs 0ueHb MPOCTOe
06bACHEHHE: CMOTPA CRBOSI;: MajleHbKOe - OTBepCTHE, MBI TPONYCKAaeM B - IJa3 JHIIb
TOHKMH{ CBETOBOM INYY0K, MPOXOAAIIMH uepe3 LEHTP XPyCcTaauKka, TrHe OH He
MOABEPraeTcs BO3NEHCTBHIO JYUHCTON CTPYKTYpH. ' '

 AJI PABOTBHI JOMA:

1. BblyyHTe Ha3BaHMA H HASHAUEHHe BCeX YacTell rJasa dYeloBeKa.

2. TlonpoGyiite _ﬁsﬁaamicﬂ OT .y4HCTOCTH 3Be3A CHOCOGOM Jleonapao pa Bunuu.
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HE,D,OCTATKM HALUETO 3PEHI/|9|
(OKOanHMe)

a MH \uiypnmcsa, nyquc*rocm 3Be3k yaennqnnaerca, 3T0 sBJEHHE YXe He
) CO CTPOEHHEM XPYCTaJHKa, a 06YCJHOBJIEHO HEOOHYHLIM noBefcHHEM CBeTa
HHLAX 4YeN0BeuecKoro riasa. B ¢u3MKe TAKOe NOBENeHHE CBETA HA3LIBAeTCH
»AHPpPaKIHL", 0 CMHCAE KOTOPOro MBI IOrOBOPHM TOPAa3f0 No3Xe — B Kypce
A -TOKa HaM [OCTATOYHO IIOHATH, HTO 4HEM .Iylle pPeCHHLH, TeM Goaee
CHBIE JIy9HCTHE KapTHHBE MBI Momem HaGA0AATS. : : '

‘TBHTENbHOCTD rAasa yeloBeKa HeonHHaKOBa no OTHOU.{eHHlO K Jyuam paanoro

OH . HauGoNee UYBCTBHTENEH K 3€MeHHIM JyuyaM, a BOT - DAJHOBOJNHH He
HEUMAaeT CcOBCeM. DBusyaJbHoe ONpefeNeHHe LBeTa 3Be3A TOYTH BCeria
THBHO, T.e. CHJABHO 3aBHCHT 0T gabawogatens.  Oco6eHHO CHABHO @ 3TO
aercss NPH UCCAEAOBaHHH ABOHHHIX 3Be3L. : : .

I1ero. r1asa eCTb HHTEPECHHIe CBOMCTBA, KOTOPHE Has,ﬂamgl a¢pdextamu IIypKHHBE
mco. OHHM -3aKANYAOTCA B TOM, YTO TIpH Cp-aB'I-IeHIH?I ABYX OLHHAKOBO CJafHX
roay6as OyseT KasaTbCsi sipue 'xpacnoﬁ (Tanauco), a npu cpaBHeHuu ABYX
OBO ApKUX 3Be3n Habaopaercs npomsononomaun atdeKT. . '

1 M3 APKO ocsemeHHou KOMHATH NepeHTH B TeMHylo, raas AOJATO He MOKET
COBUTBCS K TEMHOTE, TOMBKO CHYCTSl HEKOTODOE BPEMS OH NpHOOBDeTaeT HyXKHYIO
HTeNBHOCTH. DTO CBOMCTBO riasa MOJy4HJAO0 HasBaHue ajanrtanuy. sBecTHhN
HCKHA HccaegoBatenb Mapca (ero- umsa Ckuanapensn), 0 KOTOPOM TOBODPHJH,
1. o6nagaer ,OPJAHHBIM 3peHHeM"“, BcerAa WCIOAb30BaJl CBOWCTBO agaNTaLMWH
TIpexpe, yeM NPUCTYNHTL K HAONIOAeHUAM B Tenecxon. oH uem.m qac cufed
BITHIMH [1A33MH B COBEPLIEHHO TeMHO# KOMHaTe.

103XHOCTH HALIETo r1a3a orpaHquHm 1 cnocoﬁﬂocm pasanyaTh B GTAEALHOCTH.
>37bl, KOTOpHE AOCTATOMHO GNH3KH APYT K APYry Ha HeGe. Ona BCeX NpeaMeToB
'By€T pacCTOSHME, HAUYHHAf € KOTOPOTO T/1a3 MNepecraeT pasaudyartbh AeTalH
ipeamera. Hanpumep, Aasl TOYKH B HAileH KHHXKe' TaKoe: paccTosiHie MPEMEPHO
4 metpaM, T.e. OPH HOPMAJbHOM SPEHHH ABE 64114’31(0 PAcCToNOKeHHHE TOUKK
TOSAHHSA B 4 Me-rpa Mbl Gyaem BOCH]JHHHMaTb KaK, Lefoe.

0COGEHHOCTh 3PEHHA CBA3aHA € TEM, YTO, €CHH" .nynm 0T KpaeB npeaMmera
0T B OAHY H TY. XKe xo.uﬁoqu WM Maj04Ky, TO' npenme'r Bocnpuﬁnmaerca 6e3
HOCTEH.

AMBIHi DasMep CBETHJ aCTPOHOMB ONPefefsioT BEAHYHHOH TOr0 Yyraa, MoK
(M MB UX BHAMM. ,YTJOM 3peHHR“ HA3HBAOT YIOJ, KOTOPHH COCTABJASIOT ABe
e, MPOBEACHHHE K rnasy OT KpafiHMX To4YeK pacCMaTpHBAaeMOro Tema. YT,
}bl TOMHHTE, USMEPSIIOTCS [PAAYCAMH, MHHYTAMH H CeKyHAaMH. Hanpnmep, Ha
0 BHAMMOI BENH4YHHE JIYHHOTO AMCKa acTPOHOM HeE CKaXeT, WTO JHCK paBeH
' WJH TATH CAHTHMETPAM, a OTBETHT, YTO OH PaBEH MOJOBHHe rpazyca. ITo



3HAYUT, 49TO rfp;mme JIHHHH, HpOBe,H.BHHHe OT KpaeB JYHHOIO ,rmcxa K HaHllemy r.naay, -

COCTABAAIOT YroJ B nonrpanyca dto e,uuHC'rBeHHo mpaBHAbHOE onpenenenne BHAMMBIX
' pasmepos. :

Y cOBpeMeHHBIX TpodhecCHOHATBHEX

ACTPOHOMOB €CTb MHOTO ONTHYECKHX

CPeACTB AJS HU3Y4YeHHN BceaeHHoR
(onmako, B CYWHOCTH, poJb HX-
3aKJIOYAeTCS B YCOBEPLIEHCTBOBaHHH .

HAWIEro - 3peHHs, B -NPeofOJeHHH
HeJOCTATKOB YeJ0BEYECKOT0 maa-a).

-H&GJHOI[&HHH JA06HTENBCKHE TPUOOPH —
3TO NPH3MEHHBI: OHHOKJAL H INKOJbHHH
Teaeckon. [IpeumyllecTBa mepen raasom
H GUHOKAS, M TefieCKOMa BO MHOTOM
MOXOXKH, [I09TOMY UYTh II03XKE MBI
MOTOBODHM IOAPOGHee O TeJecKomne, a
' 3eCh 3aMeTHM TOABKY, HTO.

_ aCTPOHOMHUECKHE Hqﬁnm,uenna ¢ GurOoKIEM Oe3 ero yxpenﬂennst
HA ITATHE WA onopm IOYTH MOFHOCTHIO oﬁecnennnam'rcs, :

MOTOMY 4YTO pPYKH OGHICTPO YCTAlOT, HAYMHAOT. APOXaTh, HAGJOZATeNb BHIHUT

. OpHIraoLiMe H3OOPaKEHHs 3Be3l, YTO HCKIIOYAET BHHMATEAbHHE HCCJAEA0BAHHS.

Haunt6onee noQTyneH mecmxpamﬁﬁ"ﬁnnomb, ¢ MOMOIIbIO KOTOpIOIf(_-)'. MOXHO YBHAETH
0KON0 HoayMuJInoHa 3Be3l (cpasruTe ¢ 6000 3Be3A, KOTOPHIE BHAHH HEBOODYKEHHHM
riasom). Yro kacaercs TEaTPadbHBX GuHOKJeH, TO uX 'ONTHUECKHE KauecTBa OYeHb
HeBEJHKH H acTPOHOMHYECKHe HAGJMIONEHHS C HUMH TIOYTH HEBOSMOMKHH

IJIS PABOTBI JIOMA:

1. TlocMotpure B OHHOKAbL Ha H3BecTHhle Bam cospesaus w Jlyny (ecam y Bac
eCThb 6}1}101{.}15) HeM ornHYaeTCs BHEWHUA BHA 38e3f # Jlynw mpu Haﬁmonennn B
6HHOKJ'Ib 0T 'roro, 470 Mbl BH,[[HM 'HEBOOPYKEHHBIM masom?’

2. OnuH 4enoBeK Be#ET HaGJIOfeHHE B O0YKaX, 2 npyrou ¢’ MOMOWBIO GHHOKJS.

OTeBeThTe B TEeTPpAaEH HA BONpPOC © . TOM, YeM TOX0XH STH cmyaunu, qu OHH'

omnqalo'rcﬂ?

Cambie  gocTynHble AAf  MPOCTHIX -

-




FIPOCTEI/ILIJI/lE CBE,EI,EHMSI O
| TEJIECKOIMAX

Uenorexa, BILEPBHE PaCCMATPHBAKIIETO B TeNeCKON HEeMOABHXKHHE 3Be3[H,
OOBIMHO YAHUBJASET TO, YTO NPHGOP He TOJBKO He YBENWUUMBAECT PAa3MepH, HO
Aaxe HEMHOTO yMeHbIIaeT MX. JTO 3aMeTua eme lasureo l‘aﬂ,u/zeu — nepBHU
4eNOBeK, B3TASHYBIIHH HA4 HeGO BOOPYXEHHHM TJNasoM.

OnucbiBas cBOM HabJOfeHHs ¢ HOMOIUbIO M306PETeHHOH HM XKe apu're.anOH TpyORl

(HPOCTGHH.I_QFO TQJ’IECKOI’I&), on nucana: ,JocTolno 3aMeudnusd pas3jiH4YHe B BHIe l'IJIa_HeT-

M HENOJBHXHBIX 3Be3f NPH HabJIOKEHHH dyepes Tpyly. Ilaaners NpeACTaBASIOTCS
MAJEHbKHMH KDYKKaMH... HeNOABHXHbE IKe ' 3BESiH HEe HMEOT pasMMHMHX
oyepraHui... Tpy6a yBenuuusaer TOJIBKO (HX 6.:1ecx Ha 3TOM PHCYHKE Bbl BHAHTE
3pH'reJmHylo Tpy6y I“aJm.neﬂ. ‘ ' : "

O6BACHHTL TaKoe GeccHaHe
TeJeCKona MO0 OTHOWEHWW K
'3Be34aM He OuYeHb TPYAHO,
ecJH BCIHOMHHUTB TO, 4YTO MH
yXe 3HaeM 0 QH3IHOJOTHH H
(GU3EKE - HAWEro . 3DeHWS.

BaXHHe PAacCYX[eHHA elle

YOAAAOWUEMES 0T Hac 49ejo-
BEKOM, ero usolpaxeune Ha
CeTYaTKe T1Aa3a BCE YMEHb-
maetc. -IIpu  HOCTATOYHOM
YAAZIEHHM TOMOBA = M HOTH

NMONAZaOT Ha OLHO U TO Xe
HepBHOe OKOHYAHHe — MANOYKY
MK KOJIGO*?[KY B atom cayuae
qenoseqecxaﬁ thurypa noka-
KeTcHd HaM TOYKOH, JNHIOEHHOH
oqepTaHHH

N 60J1bLI.IHHCTBa moneﬁ 31‘0

npegMeT YMEHBIIAETCH A0 OLHOH
MHHYTH — 1°, T.6. HO OAHOM
MIECTHAECATOR HOJH rpapyca.
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Hasznauenue meneckona cocmoum é mom, 4mobsl y8eauuims y2oxn,
nod komopvim enai audum npedmem,

HJH, 4YTO TO € CaMoe, PacTAHYThb H300pa)KeHue Kaxpaoi HeTalH npesMeTa Ha
HECKOJbKO CMEXHHX 3JEMEHTOB -CETYATKH.

O Tenecxome romsopaT, 4To -oH ,ypeaumuusaer B 100 pas®, ecam yroa, nog
KOTOPHIM Mbl BUAHM NPEIMETH B 3TOT TeJIeCKoT, B 100 pas Gospme yraa, mog
KOTOPHM MH Ha TOM JKe PACCTOAHMHM BHAWM HX NDOCTHM raasoM. Eciu xe
Kakas-HuOyab HeTajb ¥ NPH TAaKOM YBEJHYEHIH yCMAaTPHBAeTCH TOA YrAOM
MEHbUIE OKHOM MHHYTH, TO HAHHHW TeNeCKON HENOCTATOUEH ANS PACCMOTPEHUH
3T0l MOAPOGHOCTH. ' B ' :

IMofBeAeM HTOTH H emle pas KPaTKoO cq)opmy.nupyem oTBET Ha BOl'IpOC 0 TOM, 3aueM
HCTONL3YIOT TENECKON . NpH HaGMIONeHUH. 8Be3L.

1. Teneckon He yBenuqHBaeT Bunnmue paamepb{ 3B€31, HO ycn.nHBae'r HX ﬂpKOCTb,
cnenosarenbﬂo YMHOKAET YHCHO 3BESL, AOCTYMHBIX HabJMI0AEHHIO.

2. C nomMombI0 TeJeCKONa BOSMOXHO pasiejeHHe Tex 3Bes3l, KOTOpHE
NPEACTABAAIOTCHE - HEBOOPYXEHHOMY  TIJagy ~ CAHBIIUMUCA B OAHY, T.K.
YBeAHUHBAETCH ' BUAMMOE pAacCTOAHME MEXEY HUMH. 3Be3fHbie CKONJACHUS,
HeBHAHMEE B GONBHINHCTBE CAYHaes, paccunam*ca npn HaGAOACHHH B TeJECKOI
Ha THCAYH OTAE/NBHHX 3BE3.. L .

3. TenecKon AaeT BO3MOXKHOCTH M3MEPATh YLAH ¢ OTPOMHOA TOUHOCTHIO! .
"Ha d¢oTorpagusax, mosyyeHHBX ¢ HCNOJAb30BaHHWEM COBPEMEHHBX TEJNECKONOE,
M3MEpPHIOT YIJAb B COTbie AOMH CeKyHAH. IIOA TAKHM YIJOM Mbl BHUAMM KOINEHKY "
¢ pacctrosHus 300 KujioMeTpOB HAH dejioBedecKHil Bodoc ¢ paccrosHHs 100
METPOB. ' '

- CoBpeMeHHBie aCTPOHOMH BeAYT HabawaeHHs 3Be3aHoro Heba, nNaaHer,
ConHua B 06CepBaTOPUAX, Tle HAS 3TOTO COODAHW CHEUMANBHHE CHAOXKHBE
npubopu. [lompoGyiiTé OTBETHTH Ha . NPOCTOH sonpoc:  ,[louemy
o6CcepBATOPUM YaCTO CTPOAT BHCOKO B ropax?” Ecaum Bam TpyaHo cnenats
3T0 cpasy, BCIOMHHTE CHAaYaAa O TOM, MOYEMY Ml He BHAUM 3BE3AH AHEM,
H 3T0 BaM MOMOXeT.

JIJIH PABOTBI I[OMA

Ilepesenute BeanuuHy yraa 1°1’1” B yrjioBbie CexyHJH. _
2. ‘Kakne npeuMymecTBa HAIOT HaGMONeHHS B TeNecKon nepej HaGJIIOLEHHAMH
HEBOOPYXKEHHBIM TJIa30M?
35
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3payok,

xpycranuk,
paayxHas obonouka,
caenoe RATHO. :

XpycTranuk,
NanovuKn,

xonﬁouxw, '
pa,nyxuasl oﬁonoqka

' ,ﬁ,mccoumaumem,

aKkoMQaauuen,
andpakuynen,

r pekombunauuen.
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. HB 34 HG.D.OCTEITOHHOM npoapauHocm

Xpycranmka, -
M3-3a paccedaHua ceeTa B atMocdepe,
AOTOMY, YTO OHU Takne WU eCTb.

W3-3a paccesHus ceeTta Bo BceneHHOM.

3eneHoMmy,
KpacHOMY,
CUHEMY,

-pnonetoBomy.

NoKasweaTh MUp I.F.BeTHI:IM.

nepenaeate MENKNE AeTanu I'IpeJ:I.MeTOB
BUARETL NpeaMeTel Ha pa3HbiX PACCTOAHUNAX,
MedNeHHO ﬂpMCﬂOCﬂﬁJ’IHBaTbCH K TEMHOTE. -

FanbBann,
Fannnen,
ruanapx,
Merenn.

OAHa MUHYTA,
0AUH rpaayc,
1, . - .

0AHa CexyHaa.

YBEANYUTL YION, NOJ KOTOPLIM

rna3 BUAMT npeaMerT, |
usbexate BAMANMS aTMOChepel,
YBEANUNTL pasmep 3BE3nk, '
ucApasuTe 3peHne Habnwparend,’
xompuw HOCUT OUKM.

rpanycos,
MUHYT,

CeKyHA, -
“OTeIX JAORCH CEKYHAL.
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13. 3oanaKanbHLle CO3BE3ANS: A ...

14, Heaaxommme B Poccuu: a ...

15, BeicoTa cesepHoro nomowca mupa =

ar
Ga
B,

-T.

90", . R

reorpaduueckon wWupore

MecTa HabaogeHus,

. Teorpapu4eckon wupoTe

obcepesatopun B . ﬂynxoso

EJIH PABOTbI JIOMA

Cocrasbre CBOH ataac coases,:mn Bmﬁepme 5- 7 CO3Be3JHH, Ha ATL60MHOM JAHCTE
HayepTHTEe CXeMbl DACHOJOXKEHHSs HX OCHOBHBIX 8BE3X M Ha3BaHHe, a4 TOTOM
moaHTasupyiTe — HApHCYHTe KapTHHKY, COOTBETCTBYIOIYI0 HASBAHMIO CO3BE3AMS,

‘KoTOpan 5bl IIO}[XOJJ.HJIS K ero cxeme

Byaer .nque, ecny BH Bocno.nbaye'reCL CXEMaMH He CAMBIX H3BECTHBIX coasea,unﬁ
‘B COBCeM He TpeOyercs, 4ToGH OHH OBUIM BHAHH - B He6e Poccun. '

37




'-IACTb i

I'IOBTOPFIEM ACTPOHOMI/I‘-I ECKyIO
A3BYKY |

..[To3Boar MHE OBHH TOMBKO pas mpoexath No HeGy B TEOEl KOJECHHIE BMECTO
Teﬁﬂl - nponomxkan PasToH.

HOCJI&,E[HHH_ pas mpowy Te6s, CHiH Mofi, — BHOBbL 0GpaTHICH l'eauoc x Pastony,:

— He HacTaHWBail Ha cBoed np;icx:ﬁe. ‘Opymafics! I He NOHMMAl, 4TO THHET TebH
Tyna, B He6o... TaM TOJNLKG CTpauIHble '3BepH, OJMH BHJ KOTOPHX HABOIHT YyXac.
‘TaM XAYyT HEOCTOPOXKHOTO NMYTEIIECTBEHHUKA TMIAHTCKHE YYAHIa — DHK ¢ ANHHHBIMA
OCTPHIMK poramu, Crpejell ¢ OTPaBACHHBIMH CTpeJaMH, HaJaXKEHHBIMH B TYTOM JYKe.

JleB, KOTOpPHIH BbICAENKHBAET MyTHHKA, YTOG TPOrAOTHTH ero, CKOPNHOH C KPHBHIM .

CTPaUIHBIM XaJOM, PaK ¢ TBEPAEIMH, KaK )KeJe30, KACUHIMH, qynoBmqum Kosepor...

Boruns yrpesHei sapu Doc yxke oTKphina TyprypHsie BOpoTa BOCXOJIA. B nypmoype
paccBeTa McdesaNH MepPH2OLIE. HOUHbHE 3Be3fH M Tadna yTpeHHsis 33&3,[[3 Kax
3auapOBaHHHI, TasAen Ha Bee 910 -Pasron. Tem Bpemenem Iesuoc yBH,ue.n yKe, Kak
3apYMSHUAMCH 3apei0 seMas H He60.” (Ma Mﬂcpa 0 CbaaTOHe) '
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dta seesaHas kapra fOmHO20 noayuwapus HeGa NOMOMKET BAM 3ANOMHHTb (xom :
6 Mo cxemam) ‘CO3BE3AMSA, KOTODbie Mbl He MoOXeM Habaonath B Poccud.
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~-3BE3aHaa BEAWUYNHA . : . _ _

ISl PABOTBI _JIOM_A:
1. Uem noxoxm yrmMﬁHyTbIe ‘B Mmpe co3pe3pua’? |

2. Hepepucyﬁ?e B TeTpaik CXeMH CO3Be3ZME ¢ JeBOM CTPAHMIE M TOANHIIHTE
Ha3BAHH cosBesaHil.

..3. BCTIIOMHHTe, KakHe SpKHE 3BE3NB 10XKHOrO Heba BH y)Ke 3HaeTe?
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MAPCEK

BemomunTe! 1 CBETOBOK Toff = 9 460 000 000 000
. o WA :
1 cB. rox = 9,46 10" x

3a OEMH TOA CBeT MpOJeTaeT B MPOCTPAHCTBE NDHMEPHO ,nessrrb ¢ TICJAOBHHOM
TPHANHOHOB KHAOMETPOB. CBETOBEIM TOAOM, KaK MEPOA [JHHBI, "HacTO MOJAb3YIOTCH
daHTacThH, HO AJA usmepeuna “BoMBIHX pacc-roannn ACTPOHOME! OXOTHEE HCITOJbL3YIOT
napcex. Uro-910 TaKOE? -

Bh yke CAHIIaJH, 4TO. 3eMis Bpamaercs Boxpyr Comma My7s, o 'KOTOpOMY

QHA JABHIKETCH, Haaunaerca opﬁmon, a qsopma 3T0f OpOHTH — ‘aaaunc.

Ha pucym{e' 1 Kak pas M u3o6paxeHa 9ra reome*rpuqecxaa durypa. AB — 3T0
GoJbIIas . OCh a.n.nnnca a CIl. — ‘ero manaa ock. Ha nepeceqeﬂnn OCeH NEKHT LEHTP
annnnca O. Ecau H3 TOYKH C POBECTH oxpymnoc:'rb, pazuyc kotopoii pasen OB,
,BeanHHe 6onbm0131 noAyocH, 10 Mu Hafitem Pl u $2 — doxycs anaunca. HOJIOBHI—Ia

paccrosmﬂﬂ MEXAY _(OKyCaMH 0803HaYaeTCH 6YKBOPI ¢. OrHoweHne c/ a, Toe a —

BEJHYHHA - 60JII:-I.IIOH TOMYOCH, CAYXKT Mepoit ,,pac'rﬁﬂy'rocm sanunca, c¢/a — -aTo
skcyenmpucumem. Uem Goablle 3JIAMNIC OTAHYASTCS OT Kpyra, -TeM Goabluie ero
IKCLEHTPHCHTET. OtHouwenue ¢/a — 6e3pasmepﬁaﬂ BeJHUHHA..

Bepnemca Tenepb K onpene.neﬁmo napcexa. JAas 3TOr0 pacCMOTPHM TaKoi
noayauamMeTp opOuTH 3eman, Kompun coBmagaer ¢ Goapmo# | MOJAYOChI0 3JIHNCA,

l'lpe,nnonomnm (cm. pucysox 2), - 9ro Mu CMOTPHM Ha 3TOT MOJYRHAMETP €O 3BESLH .

3B, MH yBHOHM Bmﬁpannuu MOJYXHAMET] nox onpe,ue.neﬂnmm ymom a, Ha3HBACMbBIM
200uunbim NapasraKcOM 3TOH 3BE3NH.

HTag, 200uurbim napariakcom 38e3do nasmeaemcs yeoxr, nod xomopbm ¢ Hee
suden noayduamemp semuoil opbumer. UeM Raxblie OT HaC DACHONOKEHA 3Be3xa,
TeM MeHbllleé €¢ TOAHYHHN Mapajanakc. - -
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Pacc'roxrme, ¢ KOTOPOTO no.ny;mame'rp 3EMEON opﬁmm BEII;CH no,q erIOM B o;my
ymonylo CEKYHAY. — STO napcex.

Tenepb CTauo nOHﬂTHo,'qTo CA0BO ”napcex 00pa30Banoch MpH COCAMHEHUH ca10B
'_”napannaxc H ”cexyﬂﬂa ' '

I napcex = 3 26 céemoaoz0 eoaa
.1 napcex = 206 265 acmpoHOMUMECKUX eauuuq

f napcex = 30 800 000 000 000 Kiromempos

Bot paCCTOﬂHHﬂ 10 HEKOTOPHX CPABHHTEMbHO 6AH3KHX. K HAM SPKHX 3BE3.:

HassaHue - Pacc*rom-me : ‘PaccTtoaHune B CBETOBLIX
- B Aapcekax | : rogax.

a LUentaspa - 1.31 , S 4.3

Cupnyc 2,67 8,7
MNpouuon. 3.46 S 11,3
Anbtanp © -~ 4,67 | - 15,2

Onnako M Takas efuHHIA, Kak napcex, Ma/nopaTa AAs PACCTONHUH [0 MHOTHX
ACTPOHOMHYECKHX 06DbeKTOB. [TosTomy uacTo nonbaym'rca H Gojiee KPYNHBIMH MEPaMH,
oﬁpasosaHHb:MH OT TapCeKa:

1 xusronapcex = 1000 mapcek HaH 103 napcex. Kquo - tppaHuyacme ,,KILO“
om epeveckozo ,CHILIOI® — molcang,

"OT1 Hac xo TYM3HHOCTH AHn,pome,u,bl 0K0JI0 300 KHJ[Ol'IapceKOB TeM He MeHee, no
ACTPOHOMUYECKHM MEpKaM H napceK Henocm'roqﬂo BeJHK, noa'romy Huorna NoAb3YIOTCA
MeranapceKoM.

1 ueeanapce:c =1 000 000 mapcek uam 10° napcek. Meea — OT TPedecKoro
,,MEGAS“ — GO, ' '

Hama,u,ﬂo TIPeACTABHTb Mmeeanapcex NOYTH HeBO3MOXKHO. Ecnu YMeHbIIlHTB KHJIOMETp -
no ToammHsl Bosoca (0,05 MM), TO Mmeezanapcex cAenaeTCss PABHLIM JECATH
pacctosinusaM ot 3emad a0 Cosnua (1,5 Munauapiam KHaomeTpoB).

IJIS PABOThI JIOMA:

. 1. B teTpanu prnuo HAapUCYHTE 3JJHNC H NOANUIIHTE CJAOBAMH BCE €r0 XapaKTepHbie
TO4YKH H OTPGSI;H. _ ' ,
2. Bmque HAH3YCTb M’ 3aMHLINTE MO NAMATH B TeTpalb ONpeIeNeHHe napceka u
FOLHYHOTO NapajNakca 3Be3iHl. - .
3. MMonpoGyiTe HafiTH B KHHMrax, KOTOpHeI ectb y- Bac goma uaum B 6ubaHoTeKe,

rofHYHHEe NapamiakcH OGauxaimux K Ham 3sesa ( a LI,EHTABPA " HPOKCHMbI
'L[EHTABPA) H 3alHIIHTE HX B 're'rpanb

41




I/|3MEPEHME PACCTOFIHI/H/I ,EI,O
HEBECHbIX CBETUN

Ha o, uto paCCTOHHHﬂ O 3B€3J OTPOMHEI, YKAa3HBa/ elle BEJHKHI MOMbCKHE aCTpOHOM
Huroaall Konepnux B Hayane 16 Beka. B koHue mepBoii nmoaoBHHE 18 BeKa HecaelOBaHHA
aurauiickoro actpoHoma Jacemca Bpadies v GPaHmysCKOro MaTeMaTHka H ACTPOHOMA
Hoeanna Feupuxa Jlambepma noxasaid, 4TO 3TH PACCTOAHHA HSMEPSIOTCS AECATKAMH
TPHJIHOHOB KUAOMeTpoB. TOUHO 3Ty 3amayy BepBHE pellH PYCCKMIt acTpoHoM Bacusuil

Sxosresuu Cmpyse.' B 1837 r. oH ompenemna paccTosinue o 3Besisl Berw (a JIuphi)
"~ — 370 250 TPHMANHOHOB KHJOMETPOB HIH 26,5 cseToBOr0 rofa.

Oxono 150 ner Hasan aCTp(JHOMhI OTIpEL AN paccTosiHHe M 40 camoit 6JIH3KOPI
K HaMm SBE3NHOM CHCTEMH — .IBOMHONW 3Be3ibl 10XHOTO cosmesmun Llenraspa (a
L[eH'raBpa) ONHAKO TO3XKe YCTAHOBW/IH, UTO CYIIECTBYeT eme Gonee GaH3Kad K HaM
3363110'-[1(3, KOTOPYIO TAaK H Ha3HBAWOT o o : : |
~Banxaniaa” — no narsiHn ,Mpokcuma”. .
ITpokcuma LlenraBpa Ganxe K HaM Ha 3960 aCTPOHOMHUYECKHX eJIHHPILl, 4eM Q.
Lenrappa: Ckopmiii moesf, Asurasck Ge3 0CTaHOBOK €0 CKopocThio 120 kunomerpos
B Hac, pomes Oui A0 a llenraepa sa 40 muanuonoB jer, 3a 25 MMJLTHOHOB JieT A0
‘Heé noexan OBl TOHOYHBEIA ABTOMOGHJD. '

ITpHHUMI H3MepeHHs PacCTOSHHE O4UeHb NPOCT: NPEAMET, DACCTOSHHE AO KOTOPOTO
HYXHO ONpefe/uTh, PACCMATPHBAIOT C ABYX TOUEK, OTKY[a 0H - BUJEH 110 pasHEM
. HalpaBJeHHAM, TpHueM 06A3aTeNLHO OAHOBPEMEHHO. :

Moka Bam MPHAETCH HPOCTO MOBEPUTh, 4TO MOXKHO JIerko BHLICYNTATH paccroauﬂe
Ao moboro obwexta O, eCAM H3BECTHH - yrasl ¢ W § , NOL KOTOPHIMH OH BHAEH
'AByM HaGiloNaTeNsiM, H DACCTOSIHHE MeXIY JTHMM HaGHIoAaTeNaMH. Takoil pacuer
',ue.nae'rca C TIOMOLNBIO TPABHA TPHrOHOMETDPHH (Puc 3.)

PacCTOAHNWE

HsmMepenne HeGOIBIINX PaCCTOTHIA

HefecHne 06beKTH, KaK NPABHJ0, HAXOLATCH OYEHB nané};o oT Hac. UToObl 3aMETHTH
pasauuyde B Yriax, NOA KOTOPHIMHM BHAEH DacCMarpHBaeMblH OOGBEKT, yqubIe.ILOJI-}KHbI_
HAXGAUTLCS HA PACCTOAHHH MHOTHX THICAY KHJOMETPOB ADYr OT APYra — Befb OUYeHb
MajleHbKHe Y HEBOSMOXHO Hsmépmb touno! HanpuMep, omiiH actpoHom Habawopaer
BHOpaHHOe cBeTHT0 B EBpome, a Xpyroil ‘B. T0. Xe camoe Bpemn BeAeT HaGaIoNeHNUs
B, Acppnxe (Puc. 4.) :
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Hmenno HAGMIONeHHS ¢ OTAANeHHHX TOYeK 3eMJH TO3BOAWAM ONPEAETUTH
paccTosiHAA 10 ﬂyubt Comtqa iU nranem, HO 3TOT CMOCO6 He MOAXOAHT AJsS TOTO,
yTOGH H3MepHTb paccTOsHMe Ao 3Be3x: auaMeTp 3eMJH TaK MaJ MO CPABHEHHIO C
HHMM, 4TO AaXKe HaGJIOAeHHs ¢ NPOTHBOMONOXKHHX ero KOHLOB He TI03BOASIOT 3AMETHTD
pas.rmqna B HanpaBJeHHSX Ha DacCMATPHBAEMOE CBETHJO. -

HN3mepenue paccToanu K0 383

[Ipuposa cama momMoria acTPOHOMaM, OHa jgana HM
NPAMYIO AHHHK AAHHON B 300 MUANHOHOB KUIOMETPOB,
KoTopaa Goaewe nuameTpa 3emau B 28 600 pas. Dto

Quamemp 3emnoli opbumast.

B'  onpemeqeHHHI ~ MOMEHT BPEMEHHM ~ ACTPOHOM
HabMI0aeT HHTEpPECYIoUylo ero 3sespy. Yepes mosroxa
Halla [JaHeTa OKa3HBaeTCd B NPOTHBONOJNOXKHOH TOYKE
mmameTpa cBoeil  (semHoil) op6HTH, B. KOTOROWH
HaGmojfieHHe 3BE3jb TMOBTOPSETCS. TOABKO TaK MOXHO
3aMeTHTb MaJioe ‘PasjHYHe B YI/ax, IO KOTOPHIMH Bpumm nanexne acwpouomnqecxne”'
o6bexTsl (Puc: 5.).  KoHeuHo, " 3a mosroma wayuaemas 3Be3sfia INEPeMECTHTCS B
NPOCTPAHCTBE HA . OUeHb GoJablIoe paccTosHue (B BeAb He 3a6HJIM, YTO 'BCe 3BE3AH
— TyTELeCTBEHHHIH, M OHH JETAT B HPOCTPAHCTBE KaXKJas B CBOEM HANpaBJEHHH),

| HO CMeIleHHe 3Be3fkl B peayibTaTe ee COGCTBEHHOrO MABHXKEHHS HHYTOXKHO MAaJio B
CPaBHEHUM C DacCTOSHHEM OT HAC L0 3BE3AH, IOSTOMY €r0 MOMKHO He YUHTHIBATH.

IJISl PABOTBI JIOMA:

[. 3apHCy#iTe B TeTpaAb ABE CXeMbl OMpeAeNeHHUs
pPacCcTOSTHMA [0 ACTPOHOMHUECKHX O06DeKTOB H
0653aTefbHO paccKaxHTe KOMY-BHOYAB:

| pacckasath IPYroMy . — 310 Jyumui croco6
3aMOMHHTb . CAMOMY!

2. Tlepex Bamu nse CIIEHKH OXOTH (PHc 6.).
B raxpoi nBa ‘0XOTHUKA HabJr0xanT 3a’ DHYBIO C
pasAuuHBX  Touek.  Onpemesurte ¢  TOMOIIBIO
TPAHCTIOPTHPA YL, NOA KOTOPHIMH BHAST KHYb
0XOTHHKH. 3anMImATe B TeTpalb  pe3yAbTaTH

H3MEpPEeHHUH. _
3. 3naere au Bu qemy paBeH nuameTp Semau?

Honpoﬁyme BHYHCAHTD €ro, MCNOAb3ya UUPOBOA . PMC 6 _

MaTepHaJ 3TOro 3aHATHA. PesyabTat 3aMMIINTE B TeTPAAb H CPABHHUTE C Taﬁnuqnumn :

,I[aHHHMH
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PACCTOSIHI/IFI 0O HEBECHbIX CBETMJ’I

YV Hac Haj roaoBoh CeBepHoe no.nymapue HeGeCcHOM ccpepu 3necy Gauxaiman
cocenka Hamero COAHIA — MajieHbKas 3Be3f0YKa B CO3BE3fHH 3MEeHOCLa, KOTOPYIO
Ha3nBawT Jlerauwent 3Besnoit”, wau 3Be3noill Bephnapma. Ilouemy ee Tak HaszBanu?
[ToToMy, 4YTO OHa OHeHb -GHLICTPO ABUKETCH MO HeGy. DTa 35€3ja B TOATOpPa pasa
‘Aajpllie OT Hac, ueM cucteMa o llenTaspa, HO yxke yepe3 10 Thicsiu Jer paccTosiHue
[0 Heé COKpaTUTCH BABOE, U OHa CTaHer Gaudcaidued K HaM 3Be3710i1. 3

Hamepenust paccTosHHA N0 3BE3R AOKA3aNH, YTO 3BE3AH MO-paIHOMY ynanenu 0T
Hac, a BOBCE HE PactiooNent ua NOBEPXHOCTH XPYCTANBHOTO KYMOAa, Kak -AyMai

' : yuenbi¢ B ApeBHocTH. CekpeT B TOM, uTO
HeBOOPYXeHHBH raas He _ao_cnpuﬂnmae-r
pasiHuHA . B~ DPAacCTOAHHMAX /[0  3Be3N.
- Mponenaiite hpomeﬁmnﬁ . ONHT, 4YTO0H
CAMHM . yOGAUTBCA B  3TOM ocoGeHHocm
nawero apenus (Puc. 7.).

: - Mocrasbre ABE cBeuH npnmepﬂo B MeTpe
ApyT oT anra " cmorpme Ha HHX '-IyTb CGOKY C PaccTOAHMSA, HC MEHee NNTH MeTPoB.
Ecnu B KOMHATE HOCTATOMHO TEMHO, TO Bam 6yaer oueHb TPYAHO ONpegedHTb, Kaxas
H3 cBeyYel: Haxo,umca GauxKe. '

Kax BH 1OMHMTE, 4YTOGL ONpeAe/iuTE paccmﬁnpre p: () Heﬁecuoro obbexTa, . yqemﬂe
HalMIOAZIOT ero, HanpuMep, B ABa TeJECKONa. ¥TO0/1 MeXIy HANpPaBJeHHSIMH 3THX TEJEeCKOMNOB
Ha HCCACAyeMHNi 0GDbEKT ONpeAensioT ‘¢ NOMOLLBI0 CHEUMAJbHHX MPHOOPOB- TIPHCTABOK K
TeJAeCKonaM ¢ TOYHOCTHIO A0 onHON COTOM mOMM cexyHgsr jayrH. Jas OTcueTa TaKHX
MaJeHbKHX BEeJHYHH ACTPOHOMBI Aaxe moAb3yTCs MHKpocKomamu. [loayuaercs mapanokc
— AAd TOro, 4rolH TOUHO usMepaTh Goapmoe (paccTosHHe 10 3BE3), HYXHO YMeTb
O04YeHb XOPOIUO HSMepﬁTb Manioe: (pasuuuy B HANPABJECHHAX, T.€. HOAH CEKYHMB KyTH). -

Onnako o062 pacCMOTPeHHBe paHee Croco6a
ONpPeAeNEHHS PacCTOAHHE MPHMeHMMb TOJBKO E:uE
CPaBHUTENLHO 6.rmaxux apesn. Jas OYeHb AANEKUX
3Be3A OHM IVIOXH, TakK KaK n,naue'rp op6HTE 3eMiaH
CAMIIKOM MAaJA Mo cpaBHeHmo ¢ pacc'rommamn B
THCAYH H 6o.uee CBETOBHIX “JIeT:

y ac'rporiomos CErOfHY . ecTh  Apyrue, GoJee -
COBEpLIEHHHE MeTOJ:[bI onpen.e.neﬂnﬂ paccrosuuﬁ 1o
OMEHB FANGKHX 3BE3N H TYMaHHOCTEH. l'IocMO'rpu-re
BHUMaTeAbHO Ha pucyHok 8. [lepen Bamut anteHHa
paluoTeJecKona, BHEIHe OHA OYeHh HANMOMHHaeT
Tape]Ky WJH SJEKTPUUECKMi HArpeBaTelb. SToM
60JIbIION AHTEHHOR- TAPRJKON pagHOTeecKon cobHpaer
He CBeT JaNeKHX 3Be3f, & HX pamHOCUrHasabl.

-PMC.S
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Ecam PACIIONONHUTL IBe TaKHe aHTeHHH HA pacCcToAHuH, CPABHUMOM C AHaMeTpoM. 3eMJIH, ‘

TO YroJq MexXpnpy HaﬂpaB.ﬂeHHﬂMH Ha 3Be3gy MOXKHO OnpeactsaTs € TOHHOCTBIO A0 OAHOMH

THCAYHOH JOJH CeXyHmel ayru.  Cpagsume STy TOHHOCTb C TOYHOCTBIO, KOTOPYH AAIOT

HAGMIONEHHST ¢ TIOMOLIBIO OGBIYHBIX Teaeckonos! Brnepswie HaGMIOAeHHA C BbiHECEHHOH Ha
OpPOHTY aHTeHHOH pagMOTeJecKorna GuaH nposemensl B 1979 roay, KOrga Ha opGuTasbHOM
“craHuun  ,,Canior-6” paGoTan KocMuuecKMH papuoteseckon. Opua aHTeHHa-Tapenxa
pacrojiarajach B 9ToM ciydae Ha 3eMJe, @ Apyras. — HAa KOCMHYECKOH CTaHIHH.

Ml yxe rosopuan ¢ TOM, 4TO NepesM TOUYHO oripep.ennn pacctosiHue A0 3Besabl

N3BECTHEIM pycCKuit acTpoHoM Bacunun fkosnesuy Ctpyse (1793-1864)

- CtpyBe pommacs B HAaTCKOM ropofie AsnpToHe. B naTHaguaTe Jef OH HOCTYNHA B
yunBepcuter ropoja Tapry. ¥Yxe B 1814 r. o usgaa csoe nepsoe CTPOHOMHYECKOE
COYHHEHHE O TOUHOM onpeAeseHHH WHPOTH H AOArOTH YHHBEPCHTETCKON 06CEpBATOPHH.
B Boapacte 25 aer o cTan npogeccopoM aCTPOHOMHH H BOSIAABHJ 5TY 00CEPBATOPHIO.
Bacuauit IKOBAEBUY OYeHb MHOTO 3aHUMAJCH HabmoAeHuaMu ABOHHBIX 3Be3j — OH
- geeaenosaa 120 Ttecaw 3Besn H YCTaHOBHI nnoncmeuﬁocrb okoa0 2500 u3 HuX.

Korga .6biio - TPHHATO pelIeHHe O c"rpome.nbc-rae GoabIIOH | ofcepBaTopHu B

okpecTHocTAX [leTepbypra, k 3Tomy Aeny npuBiekau CTpyse KaK CaMoOro BhIZAIOIIErocs:

pycckoro acrpoHomMa. OH CTan OPraHM3aTOPOM ¥ PYKOBOAMTENEM CTPOUTENbCTBA
fTyakoeckoit obcepgamopuu. IIpekpacHo oCHameHHas 06CepBaTOPHS . 6bi1a’ OTKpHITA
g 1839 r., nouts uersepts Beka B.J. Ctpyse Gbit ee mupextopoM. B [lyankoBe oH

npo,u.o.nman H3y4YeHHe I[BOHHBIX 3B83}J, H HavaJ HCCJAeJOBAHHKHA CTPOEHHA HaleH 3-BEB,H.HOH-

cactemsl lanaxktuku. -Hampumep, OH  yCTaHOBWJ, 4TO' 3Be3Ab B lF'anaxruke
pacnpeneasioTcs HepaBHOMEPHO: | yeM jpajbilie OT UeHTpa lalakTWku, TeM OGonblue
paccrosauns mexay HuEMu. [lpu arom CoaHue HaxoAuTcs He BOAH3H LUEHTpPA TanaKkTHKH,
a, Hao60poOT, OYEHm AAJIEKO OT Hero. ‘

Crpyse HeCAeNOBaA He TOJbKO - He6o, HO K pelllaj MHOF0 TpPaKTHYECKHX 3ajad,
CBA3aHHHX ¢ Kaprorpaued. Hampumep, noX ero pykoBOACTBOM B ABAALATHIX TORAX
OpouLIOro BeKa Obila U3MepeHa Ayra 3eMHoro mepuauana B Ilpubanruxke. A B 1844-1852

IT. OH pPYKOBOIMJ H3MepEeHHEM MeDHAHAHA Ha OrpoMHOM npoctpanctse (ofued -

npoTskenHocThI0 2800 kM) ot Hdynan a0 Jlenosutoro oxeana. B pesyawnrate 37Ol paGoTH
GHLIH MOJYHeHb LECHHeHUIHe NAaHHbIE AJIS COCTABACHHSA TOYHHIX Kapt Poccwmu.

AJI9 PABOTBI JIOMA:

3apaya. Cxoabko JeT MoHAazObUTCS Benocune,uucry, KOTOpblH ‘eleT CO CKOPOCTbIO
15 Knnome'rpoa B uac (15 xm/uac), aas rero uro6H KOGPaTHCH A0 CTAHUMH,
pacnonoxeHHOH TOYHO Ha NoJoBHHe nyTH of 3eman no Cupmyca?

. Paccrosune or 3eman po Cupuyca — TtabauuHas BeAwydHa. Ee MOXHO HaHTH,
HanpuMep B NepBOR 4acTw Haulero y4yeGHoro mocolus. Oﬁpa'rme BHHMAaHHe Ha TO,

B KaKHX €AHHHLEX IaHa CKOpPOCTh Be.nocnne,uuc'ra, COHOCTaBbTe ee ¢ ennﬁnuamu, B

KOTOpPHX OyAEeT  HaHO pacCTOsIHHeE.
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1. a.
0,
8.
r.

2. a

B
B.
r.

3. a.
6.
B.
r.

4, a,
B.
e.
r.

5. a.
B..
B.
r.

6. a.
- 0.
B.
r.

7. a.
6.
B.
r.

8. a.
' b.
. B,

r.

9. a.
- 0.
B.

r.

10. a.
B.

11. a
6.
B.
r.

| TéCT 21

CKOPOCTb,

spemsa,
paccTosHue,
3KCUEHTPUCUTET. .

fpokcuma LeHTaspa, -
AxepHap, = -
Anndpa Kpecra,
Momanerayr.

flonspHas 3eesaa,
‘3Besna bepHapaa,
a CxopanoHa, _

- ApkTyp:

Anbtanp,
fpounoH,
Cupuyc,

a UexTaspa,

1 KunomeTp.

1 acTpoHOMMUECKad efuHuua, -

1 napcek,

1 CBETOBOA FOA.

10 nc,
100 nc,
1000 nc,
10.000 nc.

KonepHuk,

Fanunen,

Ctpyge,
FeBennii.

100 napcex,

1000 napcex,

0.1 I'IC,

1000 000 napcek. '

" papannenenwuneg,

napannakc,

" napannens,

napoaus.

Megas, 6. Chilioi,
Goneia, r. Kosmos.

100 cBeToOBHIX fNeT,
10 kM,
NsTb CBETOBbLIX NET,

30 800 000 000 000 xm.
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12

nonyauwamerp opbutel 3emau,
.. Anametp 3eman, .
Anametp ConHua,
‘nopyanametp opbuts MNayTona.

i N 1Y

-

otz e

13. 15 Bek,
CeMHaauaThl BeK,
1935-1937 rr.,

1835-1837 1. | .. N

ot

Twow

14, AxepHap,
. a_LeHTagpa, _ k
3se3na BepHapna, _ . g | q

B Opwuona.

a'm o

1" ayru,

QAHA CekyHaa ayru,

. OAHa COTas CeKyHaa ayru,
1/1000 CEKYHAN Ayru.

18,

»

,-lu:dm-

- 16, OAWH CBETOBOMN ro.u.,
: 1 napcek, '
300 mnH. knaometpoe,

1 000 000 «m.

owow

17. . TONLKO A0 nnaHeT,
40 Banxanwux asesa,
80 3se3z Mneunoro Mytu,
[0 CaMbIX ypaneHHbx acTpo-

HOMUYECKUX ODBLEKTOB.

o RPOR

18. Ha apyryo ctopoy 3eman, - “ #
“Ha Tlonwc 3eman, _ '
Ha OKONO3EeMHYI0 OpbunTy,

Ha JiyHy.

-"lmcn-ﬁ)

Nambepr, o L . i
Crenubex, T . : ‘ y
- Xennw, . ' _ ’ . :
Pemapk.

19.

Swmon -

20. banxanwan, S
ABOAHAY, -
ApKasn,

HEWZBECTHAH,

_ﬂmm?)

JUIS PABOTBI JOMA:

Kakoe paccronﬂne Goabie: 4,67 mapceka uau 15, 2 CBETOBOTO' TOAA, | ¢BeTOBOH
ro,n uau 0,55 nmapcexa?
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CAMDBIE. I"lEPBbIE
ACTPOHOMUNYHECKHUE VlHCTPyME HTbI

qum,le CUHTAIOT, YTO Camas
nepBas  acTpOHOMHMECKas
o6cepeaTopusi GHuta: HOCTpOe-
Ha B Kumae, 6 zopode Ywoy-
eYyH 0KOAO 3 mbicaw aem Ha-
3ad! OcuoeHbiM npubopom, Ko-
TOPHEIi TOTHZA. UCMOJbB30BANH
npx HabaiofeHusnx, G raas.
[naBHoe mOCTHXKEHUE- JpEeBHEH
- acTpoHoMuH — aseadibie Ka-
manoet, CUcKH Haubogaee
. APKMX $BE3L C yKa3aHHEM HX
nonoXeHuss Ha Hebe, a Takxe
sesdnvie Kapmot neba. Co-
CTaBHTD 3BE3MHYI0 KapTy MOX-
HO GHIIO TOIBKO HAYUMBLIHCH
H3MepATs YIAH MeXIy 3Bes-
DaMH M YIABL, TOR KOTODHIMH

CBeTHJA BHAHSI HAJ TODH30H-
tom. TloaTOMy mepBEHIMH acrpo-
HOMMYECKHMY HHCTPYMEHTAMH.
Ol yraIOMEpHHE HHCTPYMeH-
Thl: @CTPOHOMHYECKHH MOCOX, -
TpukBerp, acrpoastus (ot rpe-
yeckoro . astron+labe= " -
3Be3fa+cxeaTHBaHue), KBaJl-
“panr {or natMHCKOrO.
quadrantis —uyeTBepTas qach).'

B cpensne BeKa BOCTO'-IHI:Ie
4CTPOHOMbI 0GOTHANH €Bpo-:
MefCKUX, 2 B OTHOLIEHHH ' TQY
HOCTH HaGJI0JeHHH mnpes--
30IIAH YPOBEHb, NOCTHTHY- - -
TH Tpedeckoll actpo-
momued. QcobeHHO mpoc-
JNaBUWJIHCh CBOMMH HaGAIO-
AEHWAMH CaMapKaHACKME aCTPOHOMH BO FjiaBe ¢ Yayebekom, KoTophiit Geua
XOPOMIKM YYEHHM H MYAPHM NPABHTEJEM. [To ero mpukazy B Camapxaune Bbl-
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Crénafite MaKeT OfAHOIO W3 MHCTPYMEHTOB, H300parkeHHHX Ha PHCYHKAX.

"CTPOMAM TPAHAUOZHYIO 06CEPBATOPUIO"
" ¢ COBEPIICHABIMH YIJIOMEPHBIMH
HHCTpYMeHTamH. CaMBIM ITOpasuTeb-
HEIM B HEH OBl THTAHTCKHH KBaji-
PaHT, 3aHHMaBIMi uenoe 3fanue. C
MOMOIIBIO ITHX HHCTPYMEHTOB Ghina
JIOCTHTHYTA TaKasi TOYHOCTb H3Me-
DeHHit, KoTopast M TOATOpa BeKa
CIYCTS OCTABAAach HenpeBéoﬁneH-
Hoii! CaMapkaHOCKHe ,3Be3mHble
TabAHUBl — . KaTaJor, COAepKaBUIMi
TOUHHE NAHHBIE O [OJOXKEHUH HA HE-
6e 1018 spesas — wspabamuch B EB-
pome u ABa Beka CHycTs. '
MycyabMancKHe (DaHATHKH pas-
PYIIHIH HeHaBHCTHYIO UM 0GcepBa-
TOpHIO H ybuau Yayrbeka. Bi}é—
M CPaBHAJO PA3BANUHH 3¢MJeH,
HO OHO 6eCCHIBHO Iepejp
" MaMsThIO. ,
Tpyab camMapkaHACKUX agTpOHO-
MOB OKa3aJH OTPOMHOE BJHSAHHE
Ha pa3BHTHe Hayku B Empore.

W B apesHedt, u B cospeMéHHOﬁ _
06cepBaTOPHN CAMHH HYXHBIX
HHCTiZJYMe’HT — 4acti. Bes TouHo-
TO y4eTa BpeMeHH acTpo-
HOMHYECKHE HaOJI0ACHKS TepAIoT
CBOI0 LEHHOCTh. UacH COBpeMeH-
HBIX 06CEpBATOPHI NOMEIAKT B
raAy6oKHe TMOABAAB ¢ MOCTOSHHOH
. TeMmepatypoli, 4ToGH OHH, LIJH
' KaK MOXHO To4YHee. A BOT Tak
BHINJIAfIENH 4acH JApeBHHX oficepBa-
TOPHH — MNOCMOTPHTE HA
PHCYHKH.

IJIS PABOTHI JIOMA:

49




YTO TAKOE 3BE3QHAS BEJIMYUHA?
llanaﬁ're BCIOMHHUM: B CaMyi0 SACHYIO. ﬁesnym{ylo-ﬂor{s (sa ropomom, rme HeTI

nocmponﬂero CBeTa) MBI BHAMM OKOJO TPeX THCHY 3BES. Hoqemy He 6000? — Hap
_Hamn TOABKO 'OAHO no.nymapne Hebal '

Eme B ,up'csnoc'm JIIOAH ‘BBACAWIN Haubo/ee SpKHe 3BE3AH, KOTOPHE MEPBHIMH
3aropaoTca Ha BedepHeM He(e, H Ha3BaNu HX 3BE3JaMH NEPBOH BEJIKIAHEL,
.are, KOTODHB yX€ HOUTH HE BHRHEL HeBOOpyerHHM rjiasoM — -

3Bc3)1a1\m WECTOMH BETRIHEEL, -

- 3Besn nepnoﬁ BeJ'lH‘-IHHbI, ocob6erHO PKHX, Ha BCeM He6e oxo.no 20 (cM 3aHaTue
5 B mepBo# YacTH y4yeGHHKa)! 33e3,u, BTOPOY BeJIH'-lHHH, TaKHX Kax Bn,unmue SBea,ubl
KoBuia BoJbiuok Mennennum 01(0.110 701 - . , _

He safmBaiiTe, 4TO MOA CAOBOM ,,8EAU4UNKA"™ B ITOM- cayuae nonpaaymeaam'r He
reoMeTpHYECKHE pa3mepbx ' 3Be3AH, a ee sudumbii 6aeck.

CoBpeMeHHEIX acTPOHOMOB He OUYEHb ynon.ne'rsopa.no TaKoe HeTOYHOE pacnpenenenne
3Be3J M0 MX ‘Giecky, MosToMy G2 TpeanoxeHna Goaee CcTporas Knaccucbnxauna (T e.
_paspeneHHe Ha TPYNNH [0 onpene.nennomy oflIeMy TPH3HAKY). _ _

- U3BecTHO, YT camble SpKHE 3BE3AH HEOJMHAKOBH MO GJECKY, HO & cpeaueu OHM
spue HamGosee CrabHX 3Be3, KOTOpbie €llle BUAHbI HeBOODYXeHHHM raasoM, B 100
pas. 38e30bi nepsoi eesuuufiot Apue 36630 wecmoll seAusinol 8 -Cmo pas..

HpK_OCTb_- yMeHMﬁéeTca B 100 pas

- |
l'lepBaa. 8Be3OHAR : DlecTtas e:nesp,ﬁaa

BeJlqu-lHa . . BENRYHHA
I(aBaH're HanxeMm ﬂpxocm 3BE34 MPOMEXYTOUHBIX 3BE3AHBIX BEJAHYHH.

‘Bugumas APKOCTb 3BE3[

- ) 3525 , (252525252&
[sBesgmas 9 3 4 597 Gapesmnan
BeNHYUHE ' : . Benuqana '

Kak BHAHO H3 Hamel cxeMH, GJeCK 3Be3A coceaHei 3Be3,II.HOH BEJIHYTHHE OT/IHUAETCS
B 2,5 pasa, T.e. 10 BHAHMOMY OJecky ' -

3se3nbl 2-i seanuuHu cnhabee 3Be3.q 1-1A Benmuﬂu 8 2,6 pasa,
sgespbl 3-it Beanuunsl cnabee 3pespn 2-i eanumHm B8 2,5 pasa,
asesab 4-it Benuumnnbl cnabee asesn 3-it seanunHu B 2,5 pasa.
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Tenepb cpaBHMM O/ecK 3Be3l BCex. 3Be3,cmmx Bemmmi c Gnecxom 3BE3A IIepBoOH
BEeJHYHHBL : .
‘3Be3abl 2-i BeAnunHe cnabee asesn 1-# Bennunku B 2,5 pasa,
age3abl 3-i BeanunHu cnabee 3eesa 1-A BenvuunHun B 2,5-2,5 pasa,
sge3ab 4-i seanuunHul cnabee 3Besn 1-n seanuunHs B 2,5-2,5-2,5 pasa,

oo?ocooolo cccccccccccc a.-aa---'aluv-t-------—--oooua ---------------------- ”.T.A-
HAasa ydobcmsea B MaTeMaTHKe 4HacTo MUWYT Kopowe 2,5-2,5:2,5 = 2,53
BMecTo 4Hcaa. 2,5 MOXKHO OHa0 6B B3ATH H J060e Apyroe HOJIO}KHTG.HBHOG
YMCJO a, TOTHA TMpPOH3BeNeHHE a-a-. (n pas)-...-a Bcerza MO}KHO 3amucaTs B

Bufe a". BcnoMHmTe HalM 3aHATHA, NOCBALGHHbE DPACCTOSHUAM' 10 3Be3n. B

6OMBIWHX YMCAAaX GBBAET TPYAHO COCYHTATH MPABHABHO MHOCO-MHOrO HyaeH, -

B 9TOM CJy4ae TOXKe BHpyuaerT Gonee ynoGHas (opMa 3aMHCH Kak FOBOPAT ,B
sufe cremeHd umcaa 10”. TlycTh Mu B3AAM umea0 muaauon — 1 000 000.
DTo TO Xe caMoe, 4TO YMHOXHTE uucao 10 camo Ha ceba 6 pas:” 1000000 =
=10-10-10-10-10-10, a 10-10-10-1010-10 = '10%. Cremennas sanuce (10%)

‘Gonee ynoGHa. OHa He TOJNbKO 3aHMMaeT MeHblle - Mec:'ra HO H nsﬁamme*r HacC

oT Heoﬁxonnmocm C'-IHTaTb LJAHHHEE PAAH HyJeir!

B ACTPOHOMHH, KaK M B JAPYIHX HayKax, 4YacTO TNOAb3YIOTCA CBOHMH
cneunanbﬂbmn o6¢03HaYeHHAMH, MNOHATHBIMH Hccne}mBaTenm B Aloboi cTpaHe.
Oco6rie 0603HaYeHHA — 3T0 KakK OB CHEeNHANbHHH HASHK, KOTO]}HH O4eHb
ynpomaer H oﬁ.nerqaer oflueHue B HayKe. Hanpnmep, AJMHHHO nHcaTh ,3Be3]a
A — s3Besza mepsofl 3Be3fHON BeAMUMHH", Aa eme H Kakol s3bIK BHGpaTh,
yto6pi BceM OB/l MOHATEH? A HaANMIIKTE THPOCTO '

a -

1=
" acTpoHOM B n1060# cTpaHe MNOAMET, 4TO pedb HAET O 3Besle MepBoi-
BeanruHHE. 2™ — BTOPON BEAHUMHH H T. A ynoﬁno IIOJIbSOBaTI:Cﬂ oﬁmenpuﬂmumu
oﬁosnaqennnmn! :

JIJIH PABOTBI J_IOMA

L. Hau,u.me 4 3AMHIATE B Te‘rpa.ub 3BESAHBIE BeNHUHHDI: Kanonyca, Beeu, Cupuyca,
Heneba, Moraykea, Bémeaveeise.

2. TIpoBepbTe COOTHOMIEHME ___ a 2
SO 55725252525 ~ 100
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'-lTO TAKOE 3BE3OHA4A BEJ'II/I'-II/IHA?

. (npoaonxenne) _

Homa Bm npocmmpenn ‘TiepeYeHb SPKAX SBe3x Heba u yBu;LeJm, yT0 Ha CaMOM
Aesie 3Be3/Hble BEJHYHHbBl .peajbHHX HeGeCHBIX CBeTHA — 9TO0 ApoGHHe yncaa: 0.9;
1.1; 1.3 ... Tak yx noay4unoch, 4To Ha HameM Hebe COBCEM HET 3B€3N TOYHO
HepBOﬁ BEJIHIHHE. ' Yucna B NPAMOYronLHUKAX -
SBeana nepsou BEANYNHL — 1.1 - 3883AHbE BEAUUMHE TPEX 38834,

3TO He GQﬂbLIJ_e, uem o 0.9 Cpephss ux 2sésgHan

. YCNOBHHIW CTAHAAPT - . E BEAMUUHA!

(obpaseu) BUANMOTO Brecka. (1.1 + 08 +1,3)/3 = 1.1

Baeck pmaxe caMBIX SPKHX , .
3Be3x HpHﬁJIHSHTeJleO nepBoi BeJlH'-IHHbI HEOWHAKOB . — 372 CPelHsifl CTENEHb HX
- apkocty B 100 pas mpesbiuaeT spKOCTb 3Be3ll, €Ba PasMUHMBIX HEeBOOPYIKEHHHM IJa30M.

Ecau. Kakve-to paccMaTpHBaeMble 3Be3fAn cnalee 3Be3fibl NMEPBOH BeJHYHHH He B
2,5 pasa, a B 1,5 num 1,3 pasa, 10 Mx Ha.Hamwef wmKa’e 3Be3numx BeqHuMH (CM.
npeNLAYIee 3aHsTHE) CAefyeT IOMECTHTh Mexay | H 2, a HX 3Be3ﬂ,Hble BeJHYHHBI
" GyAyT BBIPaXaThCd APOGHEIMH YHCAAMM.

A kak ObTb, ecAH 3Be3da CBeTHT sipile CPEJHET0 3HA4YeHHS, KOTOPOE . Mbl
NMPUMUCHBAEM SBe3je TEPBOIL. BeJIHqHIHLI?' Ecanm ona ceerur B 2,5 pasa sipue 3Besan
NMepBofi BeNWYHHH, TO 3TO OyAeT 3BE3Aa Hysesol Beamuuubl (Begp MMEHHO HYJB
npenmecTsyer exmHuue). 3Be3a ¢ BUAMMHM OaeckoM B 2,5 pasa sgpue, YeM 3Besna
HYJeBOH ise_;nmmﬂbr'- 6yzet HmeTB'SBean'ym BEeJIMUUHY ,MUHYC 00un”.

 Jlaq Tex, KTO HE OYEHD XODOILO 3HAKOM C OTPMUATENLHLIMM YHCAAMN
Kak Mbi 0BHYHO nsobpaxaem uucna Ha uncnoBon npamon? Bor Tak:

0 n 2 -3 4

I'Ipe.u,c*raab're Tenepb, 4To B Hyneaou TOUKE MOCTABAGHO MaNneHbKOS sepkanbue B
KOTOPOM OTPaXxaeTCs Hawa uncnosas npsamas. Misobpaxenne B sepkansue Huuem
' HE OTAMYAETCH OT CaMOll NPSAMOI, HO Mbl NOMAEM HA MaNEHLKYID XUTPOCTL —
uTo6bl pasnuuaTh CaM npegmet (Hawy npamywo) u ee 06pas (OTpameHue B 3epkane)
— MBI BCE uYuCAa B 3epKane NoMeTUM YCROBHLIM, 3HaKoM ,—*. OBwmnM uucaom Anq
o6eux nonosuHok byaeT HauaneHas Touka O, a y Bcex’ APYFUX uncen ﬁyAyT
APOTMBONONOXHbE Napui-noaceuHky (1 1 -1, 2 un 2_ 3un-3nrta)

Ll

MoMeueHHEE 3HAKOM MUHYC umncha (Cresa OT HYAR). AOTOBOPUAMCL HA3LBATL
0Tpuu,a'renbnulvm, uTObH OTANYUTL MX OT NOAOKUTEABHLIX Yucen, KOTOpre
HaXoAATCR CrnpaBa OT Hy”ns.

Ha npumepe WKasul BHAKMBIX 3BE3JHHX BeJWYHH MMOHATHO, 3a4eM MaTeMaTHKEM
MOHajo0MIKCh KaKKHe-TO ,CTPaHHble® OTpHLlaTesbHHEe 4Hcha. Cornacurech, 4to OHJIO
6Ll HENpaBHJBHO IPHHATD 33 MEPBYI SBE3AHYIO BeJIHYHHY BHAMMLIN GJecK, HAaNpuMep,
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caMod sipko 3mpe3js Heba, BedAbp Bce 'R HauwlemM MHpe nepeMenuyuso!" Co BpemeHeM
SIPKOCTH MHOrMX 3Be3fl CHJIbHO H3MEHSTCH, caMasi sipKasi 3Be3fa MOJKeT TepecTaTh |
6uTh Takodl. B 3TOM Cly4Yae HaM BCe PABHO NPUULIOCH G .BBOAUTH OTPHLATE/bHBIE
YHCJIA HJH MeHHTb 06pa3eu APKOCTH, a 370 HeynoOHo.. KpoMe Toro, ecnH NoRXOAHTH
CTpOro, TO camasi 7pKas 3Be3ja Ha Hamem neGe — 5To Coaniue. Ecau .npuuste sa
o6pasen ero BHAUMMIE 6JiecK, To OJAeCK 3Be3A OGYAET ONMHCHBATLCS O4eHb GOJIBIIHMH
YHC/AMH, @ IT0 TOXE BH3OBET Heyao6CTBa. '

Hrak, na‘qncnoaon npAMOi Hy/io TIpeJlIeCTBYyeT MHHYC efMHHMIA. 3Be3fa, KOTOpas
CBETHT B 2,5 pasa Apye 3Be3nHl HYJNEBOH BeJUYHHH OyNeT HMMETbE MHHYC I[epBYIO
" 3BESAHYIO BEJHUYRHY. TIpomexxyTounnie (fpo6HEIE) 3HadeHUS 3BE3AHHIX BEJAWYHH B
OTPHLATEJbHON YacTH NPAMON MOAYYAI0TCS TOYHO TAaK JKe, KAK H B TNOJOXKHTEbHOM,

Pacnpeasesenue 3Be3l - N0 3Be3AHHIM . BeIHUHHaM ONpefefisieTcss He TOJBKO
pH3uTECKUMHE ~ CBOACTBAMH  CaMHX : ' '
3Be3l, HO M CBf3aHO ¢ ocobeHHOCTSMH

) \ 17/
‘HQuiezo 3peHuUs. , SN s
YyeHne 3AMETHJIH, ~ eCJH  CHJA4 - - Usmenenme
' ’ APKOGCTH
HCTOYHHKA cBera (MOCMOTPH HA DPHCYHOK obLeKTa
9) HameHsieTcs o4eHb 3aMeTHo (BoapacTaer
WM yGHBaeT), TO Halle OLLYLEHHE APKOCTH
HSMEHSIETCS COOTBeTCTBEHHO (BOSpacraer NV
. N - \

CTeleHH. ~ HaWlero npefcTaBneHuA

Fpatbuk  rmoMoraeTt TIOHSATb, KaK _ 06 ApkocTH obvekTa
MeHAETCSl CO BpeMeHeM SIPKOCTh CaMoro
06LeKTa M  Halle BOCHPHATHE - €ro,
APKOCTH. . -

[TosgHee B Kypce MaTeMaTHKM BH - o ' Puc, 9
ysuaere, YTO Yy TAKOH 3aBHCHMOCTH €CTh ,
CBOE HasBaHMe, H ToiiMeTe, 4TO yxe BCTpe'-laJIHCb c Hel B Kypce ACTPOHOMHUH, Korna
pedyb maa O 3BE3IMHBIX BeIHYHHAX.

IS PABOTBI J.IOMA:.

1. 3pesna A uMeeT S-BGSII,H}’IO BeJruqtu 2™, Hadoute 3Be3ﬂ,nyo Be.nﬂqnﬂy 3BE3IN
B, ecau ee . BHAHMBIH 61ecK B 6,25 pasa Goabine, uem 3Be3sdnl A, H 3BE3NHYIO

Be.nanHy 3Be3gpl C, ecau ee BHAMMBIS Bneck cnabee, uyeM BHI[HMHH ‘BaecK SBeaan
A B 15,625 pasa.

2. ‘Ha ‘qmcnosoll mpaMoii pacmosioxuTe CaMbie SIpKHE 3BEe3AH CeBepHOTO HeGa B
COOTBETCTBHH C. HX 3BE3ZHBIMH BEJUYMHAMH.
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"HEKOTOPbIE UHTEPECHDbIE
PE3YJIbTATbl PACHETOB CO
3BE3OHbIMA BEJIMHNHAMM
- Japafite nonpoﬁyem NMOHATH, CKOJBKO 3Be3[ KaXKAoH BeJIHYMHBI ny{ﬂo Baa'rb, 4TOGHI
3aMEHHTh OAHY 3Be3JY NepBOH BeJHYHHH. _ S
Mu yxe 3snaem — 3Be3fa BTOPOH BEJHYWHH . CRBETHT B 2 5 pasa cnaﬁee 3BE3AH
nepsoit BesMuHHW. Torma pas 3aMeHn oaHol 3Be3Aw! .l-off BeAHUMHH noTpefyeTcs
2,5 3Besgm 2-f BeaMuUHHH. 3Be3fa-IpeTheil BeNMYWHM cBeTHT B 2,5-2,5 (T.e. B
6,25) pasa cjaGee 3Be3fbi nmepBoii BeawudHb. TOrma ANsi 3aMEHHl OXHON 3Beambl I i
BGJIH‘IHHH nonanoﬁmca npnmepﬁo 6,3 sBe3gn 3-f BeJMYMHH M T.A.
- na 3aMeHb OpHOI '3Be3p,b|’n'epsoﬁ'f
. BENUYUHDI HYXHO NpUMEpPHO

2,5 3Be3nu 2-# BeMUYMH
6,3 -"- 3 -t-
16 3Besp 4- -"-
0 -*- 5-4 -"-
100 -"- - 6-R -"-

06pa1'u1'e BHumaHue! ‘Mbi nepexop,um B 06nac;'rb 3sespg,
HEAOCTYMHbIX HabnlofEeHUI0 HEBOOPYXKEHHBIM FNa3OM.

250 -"- . 7-0 -"-
625 -"- R N
4000 --"- o 108 -"-
1 000 000 28e3p . 16-8 -"-

Bbl 3amMeTHaH, YTO H HeBHIHMbIe HEBOOpy}KeHHHM rR230M 3363111:1 MPHUCHIAIT HAM
AOCTATOYHO MHOrO CBETa? : T '

A Tenepb mpoBeleM elle OAMH MHTEePeCHLl pacuer. Cxoamxo 31333)1 nepBoi BeAHUHHE
HY)KHO B3ATE, YTOOH 3aMEHWUTb CBET BCEro 3BE3AHOrO Heba, BHAMMOrQ HEBOOPYXKEHHHM
rnasom? HaM noHanoOuUTCS OZHO XOPOLIO - H3BECTHOR acrpo'homam NPABHJQ: YHCHO
3Besj CaeAylolell 3BEe3AHON BeJHYHHH TPHMEpPHO B TPH pasa GoJble YHCJAA 3Be3J
npeasiaymesi. Hanpumep uucao 3ssesn BTODO¥ BeJHGHHB B TpH pasa GoJblue HHCAZ
3B€3] NMepBOH BeJUUYUHK, T.e. 3Be3J IepBOi BeAHYHHB OkKoso 20, a 3Besa BTOPOH
BeJAHYHHH 0K0J0 60. Kak Mmbl yXe TOBOPHIH, BHI[HMHI:I Gneck 3Be3l MOCAeAYIOILEro .
kaacca B 2,5 pasa MeHblle, ueM TIPEABAYIEr0 — 3BE3AH BTOPON BeJHYHHB CBETHT
B 2,5 ‘pasa cnafee 3Be3R MepBOH BeNHYHHBH H T.K.. o - .

BcnoMuuM, 4T0 Hamlemy GO KEHHIO AOCTYIIHH TOJBKO 3B€3JH OZHOTO -IMOAYIIAPHSA,
'T.e. ZOCTYMHBIX HabJI0/IeHUI0 3BE3/ NepBON BeJMYUHH B OXHOM TIOJyLIapHH 10, sBean

T
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2-ii BeanyuHs 10-3, 2 ux Oneck, B CpaBHEHMHM CO 3BE3JlaMH NEPBON BeNNYHHE,
10-3/2,5. 3Besn 'rpe'rben BEJIHUHHE B OXHOM nonymapnu 10:3:3, a ux cymmapﬂbm

e 10-3 -3 2
_BHFHMHH JeCK —525 wan 10 3f25

3Be3s, 4eTBEPTOH BEJHUHHbI 10-3:3-3 umm 10-3%, 2 ux cynmaprm BHAHMBIN Bseck
cocrapaser 10- 33/2 5-2,5-2,5 wau 10-33/2,53.

... 3Besp mecToR BeJIH‘-lHHbl 10-3%, a2 ux cymmapﬂbm BHAHMBI Y 6Jxecx -
10-3°/2,5°.

. Celtuac Mbl yXe MoOXeM saanaTb KaK HafTH cymmapﬂbm 6aeck Beex 3Be3,11 Heba,
BHAHMBIX HEBOOPYMEHHEIM IJIa30M: : .

10-3-3:3 . 10-3:3-3-3

10-3,10-3-3
C=35 *2525 '2525625 25952505 "
10-3:3:3:-3-3 |

75 25252525

Homa nocuutaiite 910 Yncao (MOXKHO ¢ MOMOLIBIO KaNbKYNATOPA) H 3ATIMLINTE B TETPARb.

Ecan npouspecTd Takoe XKe BHUMCAGHHE AAA BCeX 3Be3i He6a, T.e. H. WA Tex,
KOTOpEIE MOXHO YBHAETH TOJIbKO B TEJNECKON, TO OKaXercs, 4T0 HX oOWMiA CBET paBeH
| ' ceeTy 1100 3’B'e.3,u, nepaoﬁ BEANYNHD) '

uam '
OAHON 3BE3Abl Mm-lyc 6 6+ B@ANUNHM,
Oﬁpa'rme Bnnmanne Ha TO, Kak MHOT0 CBeTa MH MOJY4YaeM OT TeX 3Be3J], KOTOPHe
He BHAHH HEBOOPYIKEHHHIM raasou! . .
ITpomonkum Halle 3HAKOMCTBO ¢ HeGeCHBIMH CBETHJIAMK Pa3HOr0 BHAMMOTo GJecka.
B -roﬁ mKaje, KOTOPOH MH TOMAb3yeMCS RS oueHKu 6J1ecxa 8BE3A, MOXKHO oueHmb
B naaseTs, u Jiyny, u Coxnue.
~ 3Be3aHas BEAWUMHA ConHu,a pasHa MuHyc 26,8,
3ee3aHan senanyuHa NOAHOM JlyHH pasHa MuHyc 12,6.
Bam IOHATHO, MOYEMYy 3TO OTPHUATE/NbHHE yucna?

Ha nepsuii BSIAAL pa3HMLa B 3Be3LHHIX BeJIH'-IHHaX JIyEn u Co.rmua He O4YeHb
BEJiMKA, HO €CMTH 0T SBe3[AHHIX BEJIHUMH TEPeHTH K BHAHMOMY OJeCKY, TO JErKko
MOXHO NOJYYHTb CaAefyliiee COoTHouwleHHe sipkocTedt JIyno W CoJHma — JHeBHoe

. CBeTHJIO B SCHYX WOFoAy OCBeuiaer Sernmo B 447 000 pas CuibHee, YeM IOJHAd

JlyHa B 6e306.naqﬂylo HOYb.

AJId PABOTBI JOMA:

1. TNpoBeppTe pacuer, o KOTOPOM TOBODKTCA B TEKCTE 3aHATHS.

2. IlonmpoGyiTe COCTABHTL HeGOJBINCH YCTHHH pacckas O TOM, NMO4YeMy 3Be3IHHeE

BEeJHYHHEL JIyHbl u Coanua OTle.laTeJIbHH
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10.
11.

12,

Tmow

a‘
6.
B.
r.

2. B 2,5 Rl?aa apue 3Be3/b NEPBON BEANUNHBI: -
a. 2.5M, ' .

6. 0,
B. -1,
T. .-2‘5'
Cupwuyc,
. KaHonye,
AxepHap,
beTtensrense.
a. =25M, 6. 2™5,
B- -2'g5-m' i r. 2|5.-
a. 20, 6. 100,
e. 10, ‘. 70,
‘a. 70, 6. 30,
‘8. 1000, r. 35,
3. 2.5, 6. 250,
8. 25.25 r. 100.
a. 1000,
6. 100, -
8. 6000,
r. 1000 000.
a. Mwuuap,
6. Merpeu,
B. derpa,
..~ KaHonyc. -
a. 95, 6. 1000, . i
s. 10, - r.-1.000000.
a. -26,8, 6. -10, ‘
8. 120, r. -40,b6. -
a. 20 6. -12.6.

B 122, r. -10
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- 13.

100, |

. 1100,
500,

1 000 000.

."F'O\?_?_

14. a. pecss, 6. quupe.
. B. Takux HeT, L. CTO.
15, a. 0, 6. 2,

B. -1, - . T 6.

16. 83 pasa 6onbwie, uem 3e34 npe.u,u.u.ymero Knacca.
paBHO yMCRy 3BE3[ COCEAHEro Knacca, - :
B'3 pasa MeHbiue, yem 3Be3n npeasigywero xnacca

-8 10, pas ﬁonbme yncna 3ee3y, npe,u,bmyu.l.ero Kpacca.

T o

17, uem ﬂpqe MCTO'-&HMK TeM’ cunbHee ow.ym.el-me ero sipKocnn,

4eM spye UCTOUHUK, Tem cnabee OwyieHne ero ApKocTH,

T

'HaLLIe BOCHDHHTMG HWKaK He CBSISaHO C SlpI(OCTblO
MCTOHHMK& cseTa SV

2,5 pasa MeI'-IbLI.'Ie_‘ APKOCTM 3B€34 NpeanayWwero Knacca,
6,3 pasa Oonslwe apKoOCTH 3B€3J NpeasayWero knhacca,
00 pas 6oable apKocTK 3BE3A NPeabAYWEro Knacca,

18.

oo

om

19. a. B 6,25 pasa cnaﬁee 38e346! 1-I BEAUUUHSL -
- .~ AaeT CTOMbKO Xe cBeta, kak.u 100 3sesg 4-i BeanunHel;
CBETUT Mepuawnm ronybelM cBeToMm; , '
F. B 3€HUTE HeAOCTYNHA HEBOOPYXKEHHOMY Fnasy,

20..

a. noaHon JlyHw,

6. 1/2 ceeta ConHua, |

B. OAHOW 3BE3Abl MUHYC wecmm Benmquu
r. 10 3Be3p. nepeou BEAUUYUHBI.

J]JISI PABOTBI I[OMA

Cocrasbre Kpocceops u3 10-12 HaHMEeHOBaHH, YTOGH Mbl CMOLIH MOBTOPHTD
spKHe 3Be€3/bl Heﬁa -

67

YeMm cnaﬁee MCTO‘-IHVII(, TeM lel.flbl'!ee OLU.YLIJ,eHVIe ero SlpI(OCTM,

1
2 5 2, 5 2 5 pasa MEHbLE ﬂpxocm 3Bes,a, npe.u.bi.ﬂ.ymero Knacca.

caMHue
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'CAMOE OBLLEE O 3BE3[HbIX
KAPTAX, ATIACAX WM KATAJIOTAX

Becnomuum! Eule Gonee AByX THCHM net Hasas B aApesHeMm Kutae u JpesHen [peuun

yueHble COCTABMNM MEPBHE CNHUCKM 3BE3J, B KOTOPHWX BN0 YyKa3aHO TOUHOE NONGXeHue
COTeH 3B&an Ha Hebe. Takme cnuckm ¢ oBO3HAYEHMEM NOACXKEHWA 3BE3L VAW CNUCKW
3Be3a, NofobpadHHLX No Kakomy-1ubo NpuaHaky (CNWMCOK ABOAHBIX 3BE3J, NEPEeMEeHHHX
3BE3A 1 T.A.} WU NOAYYNNA HASBAHME 3BE3AHBIX KATANOrOB,

Kamaﬂoe (ot rpeqecxoro catalogos —, T.e: CIIHCOK) — cucmmamqecxuu nepeyeHs -
npefMeTOoB, HOﬂOﬁpaHHle Mo Kakomy-iu6o npuaﬂaxy

Kapma (or rpedeckoro chartes —mMCT WM CBHTOK Namupyca mds MHChbMAa) -
yMeHbLIEHHO® oﬁoﬁmeﬂﬂoe Haoﬁpa}xeﬂne NoBEPXHOCTH 3eman, ApYForo HeGecHoro
TeNa HIH BHE3EMHOIO l'lpOCTpaHCTBa TIOKa3bBAIOIEe pacnonoerHme Ha He# 06BeKTH
B ONPERENEHHOH cHCTEME . _YCJOBHLIX 3H2KOB. o

Amaac (ot rpeueckoro. Atlas, Atlantos — THTaH, o .n.peBHerpetiecxomy Mugy,
,uep;xaamnn He6ecHHE ¢BOA) — co6panue Kapr, NopOGPaHHEIX ¢ OMPEACACHHON LEABIO
H 1o onpenenenﬂon CHCTeMe. .

TlosoXeHHe 3BE3A Ha Hebe onpe,n,e.nmo:r ApY MOMOLK cneunanbnmx HHCTPYMEHTOB,
O .mpocrefimimx H3 HEHX MBL YK€ TOBOPMJH Ha 3amrrpm »~CaMble mepsbie
acTPOHOMHYECKHE HHCTp}’MeHTbI Ceroans, s TOYHOFO OTIPeASTICHHS - 3BE3AHHX
KOOPAHHAT (Mec:'ra pacmnomeunﬂ CBETHN Ha He6e) MONb3YIOTCH HEGOIbIIHMH
' TeNeCKONaMH, CHAGXEHHEIMH. METANIHYECKHMY Kpyramu ¢ aeaenuamu (wkanamu). Io
STHM IIKajaM, ‘PasfeSeHHHIM ' HA FPajyCsl M. MX [OJH, MOXHO TOYHO OTCYMTATh
KOODAHHATH CBETHJAA B yTIOBHIX- emmnnax B TOT Momeﬂ'r, KOFRA jJaHHOe CBETHJO
vBHnHo B TENeCKOI. : - -

'MonoxeéHue Ha Hele apkux 3se3n (go 11 i smesHOR BeJlH'-IHHH) onpe,ue.neHo c
Xopome# TouHOCTBIO. Ha ceroguammui menv B ofmledl CAOKHOCTH OKOJXO MHMJIHOHA
. 3Be3f SaHECEHO B KATaNOTH H HaXOJUTC Ha C'rporom yuere..

3Be3an c.naﬁee 11-a BeJIH'-IHHH noKa noncqmunalo"rca JHIDB
npubausurtearso. Hanpumep, ycranonneuo, 4TO 33\930 apue 21-4 seaudunov
0K0r0 08Yyx murruapdos! o _ o -

‘Tlo USBECTHHIM TOJOXKEHHSM 3BE3J COCTABJSIOT Kap’I‘H_-_-,:,,\.TIeB,IEHOI‘O He6a. B Hamenm
YYEHHKE Mh yXe BCTPEUamHCh C TAKHMH Kapramu (cM:’ 3aﬂﬂme 3 B nepsoii uyacTu
H 3aHfiTHe 1 BO. BTOPOA 4acTH HAWIEro yueGHHKA). T :

B  macrosamee BpeMa ¢ MOMOWIBI cozpemeHHHx GONBIIMX  TEJECKOIOB-
cpoTorpacdHpoBaJH NMOYTH BCe 3Be3RHOE HeGO H COCTaBHAM QoTorpaduyeckue artaachl
Heba, MoKasbBaOIHe Bce 3Be3fibl A0 ABAJLATh NMepBON 3Be3fHOH BeJAHW4HHH. Bor M
npuMep Takoit ororpaduu, KOTopas MOXKeT BXOAUTH B 3Be3fHHI arnac (cm. pme.
10). 910 Boavmoe Macearanoso 06iako — panekas 3Be3NHAs CHCTEMa, KOTopas
BHIHZ HEBOODYXEHHHM riasoM B IOXHOM moaymapun 3emin.
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Pmb.10_

Mepen Bamu (cM. puc:-11) HeGonbliof yuacToK 3BE3AHON KaPTH.
O6paTuTe BHMMAHME HA MAJNEHLKYK TECHYIO TPYNNy U3 UIeCTH caabo CReTHHIHXCS

.3Be3n0UeK B co3meagud Teabua. Mx sierko saMeTuTs ¢ . .

B TeMHEIC summe HOUH. STO _3Be31HOE CKOl‘IJ’leHHe
AT nead,

' KOTopoe y nac B Poccun nHorna HaBHBaIOT
Cmoxcapa mu.
‘B TeseCKON B 3TOM CKOTIIEHHH MOXKHO paannqmb-
6o.nee COTHH SBGSJI

if (i PABOTBI JIOMA

l : Hpoqﬂraﬁ're - BHHMATENBHO H nocrapaitecs
3aAOMHHTH, 4eM TOXQXKH H HeM owmqa}o'rca ,upyr
‘0T Apyra KartaJaor, KapTa H ataac,

2. Kaxkue umudpb H3 3TOro 3aHATHA KaXyTcd
Bam caMbMM BaXKHEIMN? 3anMIIATE HX B TeTPaib. '

3. TonGepure -B foMamHeil GHOIMOTEKe KAaTanor, KapTy.

-HMNH aTaac 4 NpHHECHTE HX Ha chAeAylillee 3aHsATHe.

59

—

[ R

Puc.11

e ol L

-



CPABHI/IBAEM Bl/lﬂ,l/lMOE I/I
- OE I/ICTBI/ITEJ'leOE

B acheH(mnn 6om.me, YeM rn,e 5bl To" HH 6HJ10 3 xmama, Bn;mmoe OTAMYAETCH OT
AEHCTBHTENBHOTO. Coce,tume ‘Ha mm 3Be3nu onnoro CO3B€:3I.[HH 'MOFYT HaXOIUThCA: B
MPOCTPAHCTBE OYEHE" HalieKo ApYT OT apyra, H.Ha OueRE paaﬂmx PACCTOSHHAX OT Hac.

_3sesna, Kamymaﬁcn ﬂpKOH MO}KeT BHPJIH,ILGTL TaK Ha-aa CBOEH 6nnaoc-ru K HaM,
H OT TOro, 4TO €e MCTUHHASN CHia CBera orpomna T

Hs 20 Gnn}xanmnx K HaMm ssean TOJIBKO 'rpu Bn,u;nu ﬂenoopymenﬂum Tnasom.

A u3 20 3Bean, K&H(YI.LIFIXCH HaM caMHMH apmmu TOJIBKO TpH onnm B CIHCOK
ﬁnnmanmux PR e AT
IE.nsl Toro, q‘roﬁm oxapamepmmaan caM ncmqnnx cBeTa 'nymo no.nbsoBa-rbca

He onpeneneHHeM 'ero Bn,u,nuoro 6.nec1<a, a noaxmem cn.rm cBeTa , '

Cusra osema < a'ro Be.nmmﬂa, Ko'ro»paa_"’ apamepriayef cneqeﬂne HCTO'{HHKa B
KaKOM-nnﬁo Haﬂp&B.ﬂeHHB CpaBHHM KOJIH'-lecTBO cBe'ra nonanammero ‘B KOHYC OIHOTO
H 'TOer0 Xe- pasmepa 0T ropﬁmeﬁ cnuqxn n AYIH 3ﬂeKTPOCB&pKH (pnc 12).
HHTyHTnBHO SICHO, q'ro ‘Godbilie cBe‘ra nonane'r OT.. ﬁo.nee ﬂpxore "MCTOUHHKA —
csapoqnou AYTH, T.e. B 3TOM c.nyqae ¢uaa ¢Bera- ﬁyne'r ‘Bosible. -

ey / CHJIY CBEeTa SBES,ELBI I'lpHHﬂTO
Ty

cpaBHuBaTe ¢ cuaoH csera CouaHua.
Ecan roaopﬂ'r, |.4TO. CBETHMOCTH
3pe3isl paBHa 10, 3HAYMT, cuNa cBeTa
ot -uee-B -10. pa3s Goablye, Yem OT
Coanna. Ecau usobpaxars APKOCTD
00beKTa Ha HamleM pHCYHKe C
__KOHYCaMM B BHKE TOPOLIKH, TO, €CJH- APKOCTb
" CoaHua npeacTaBHTh -Kak, nona;iaHHe OAHON
FOPOIIHHH B . Ko‘Hyc; -BAA . 3BE3AH .
cserumocty - 10 B TaKoi xe KOHYC HYKHO
- momecTuTs 10 TOpOMIKH (cm puc. 13). '

BepHHTer K 'raﬁ.upme 3aHATHA 5 B nepBou
. YacTHU Hamero yqeﬁunxa H nocrapamer
PVIC 13 - o SaHOMHHTb - Beimﬁnnu csemmocrgn '

o HEKOTOPHX Hauﬁonee ﬂpKHX ssesn Heﬁa

Baavmoe 3ame%ﬂue'

B. QJHSHKe HacTo fupaer 'raK. YTO USMEHeHHe OLHO BeNMUYUHB 3aBHCHT OT
H3MeHEHUA npyrou Hanpumep, uyeM GoJblie HAJAUBAIOT BOAB B BEAPO, TEM -OHO
CTAHOBHTCS TsXeJee. B 3ToM cayuae ¢ pocTOM oHOA BenmuuHH {KOMHYECTBAa BOAM)
B TOR Xe Mepe pacret W apyras (sec BoaH B Beape). Takyio 3aBHCHMOCTb Ha3HBAOT
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IpAMO nponopunonanbﬁon 1. HaoﬁopOT ¢ pOCTOM 0HOH BeNHYHHBI Apyras, CBS{SaHHaﬂ_
c Hell, MOXKET B Tolt e Mepe yﬁﬂBaTb (ueM Gosblue BOAL OTAKWBAOT M3 BeApa, TEM
MeHblle ¢e B BeAPE OCTdeTcA) — 9T0 06paTHO MPOMOPUMOHAALHAS 3aBHCHMOCTb.
BHauMbili GJAecK HCTOYHHKA CBETa MEHAeTCS 00paTHO NPONOPLHOHAMABLHO -KBAZPATY
_PacCcTOsHHA A0- HErc, T.e. 4eM Aanbiie DACTIONOKEH HCTOUHHK CBETa, TeM MeHee
'apm«m OH KaxeTcs (puc 14). :

Ma'rema'mqecxn 3TO0 MO}KHO ganvcaTts BOT TaK

Bupumeh - Greck _ A
HCTOIHHKA CBeTa " Paccroanue 1o )2 .
S Coe 4

MCTO‘{HKRa CBeT

‘3nech A-— Hexoropoe qHuCHo, I‘OBOpﬁT ,,Hexoropaa HOCTOHHHaﬁ HJY ,HeKOTOpas
#  KOHCTaHTa“, a nnmy'r A = const: '

Ha camom gehe

L : , : _ o _' ’ 3emna b1 - B2
. L1 : > . S .
: 12 : . > _ CeeTumocTt sBesp Bl " 62
Bugam

52

Paoovonune aAo Hasnmgarana
L1<L2<L3

PM._C'.14 B '--P'”C--15T’-'-"

BH;[HMHﬁ 6.necx HCTO‘IHHK& cne'ra ,cum ac*rpor;oma — a'ro BH,H,HM&H 3BesnHas
_BeJIMYHHA PAaCcCMAaTPHBAEMOrO CBETHJA. Pla ABYX o,nnnaxosblx 3B8311 (npe,uC'raBnM 470
y. Hac ecTh. iBe 3Be3AH-GAM3Hena), Kaaa'rhcs apqe Gyner ta,. Koropaﬂ pacnonomeﬂa :
6.:11—1}Ke (pue. 15) , : - R o

IJId PABOTBI JIOMA: - - S

[MpoananuzupyiiTe BHHMaTenbHo Tabauny ,CaMue sspkue 3Be3nbl Heb6a“. Kak cBsasauu
BHAWMAR 3BE3fHAA BEJMYHHA U CBETHMOCTDb C PACCTOAHHEM IO 3BE3Jbl; MONTBEPKAATCA :
JW Hamy 0oO6liHe 3aKOHH A/ HCTOYHHMKA CBETA STHMH KOHKPETHEIMH LHGppamMu?

61 - S ) |




ABCOJ EOTHAFI 3BE3OHASA BEJT I/I'-II/I HA

Kak B yxe NOHS/JH, acTPOHOMBL (aas oueHku Gaecka CBe‘I‘H.ﬂa) yacTo l'IOJIbSYIOTCﬁ
BH.E[HMOH 3Be3JHOM BeHYHHOH, T.e. YHCJOM, XapaKTepu3ylomuM GJecK cBeTHna HA
TOM PACCTOSINMH, HZ KOTODOM 3TO CBETU/NO HAaXOAMTCH.. _ N

3Be3fnl yaafdeHH 0T HAC HeOAMHAK0BO. [103TOMY BHAMMBIN 6ieck roﬁppm KaKk 06
HX MCTHHHOM -0/ecke, Tak H 06 ux ynanaeHHd ot Hac. [Has TOTO, YTOOH
0XapaKTepH30BaTh CBETHMOCTH 3BE3f, T.e. AOHATE KAk Gneca'enﬁ 66l pasauUHbIE.
3BE3AH, eCHH Gbl OHM HAXOAUINUCH HA OZHOM U TOM Xe pacc'rosmpm OT HAc, aCTPOHOMH
BBOJSIT TMOHSTHE a6comomﬂ.ou ssesauoﬁ BEAUUUNDL. '

Aﬁcomomop: snesgﬂon Be.mquﬁoﬁ 3363)1]51 HA3HBAETCS Ta 3Be3nuaﬂ BEJIHYMHA,
. KOTOPYIO-3BE3[A MMeJa O, - : . > :
ecan OBt Haxommacr. OT Hac Ha paccTosHHH 10 mapcek.

- Hrax, aas cpa_B}‘Ie_Hna ceeTuMoOcTel 3Bean (Ho He HX .-BH,_ILP_IMOI‘O ‘6aecka) yzoGHo
NMOMECTHTb BCe 3BE3NB Ha OIlHO-paCCTOFIHHe,.HéanMép 10 me. Toraa caMoil sIpKo¥
AAs Hac OyleT WMEHHO Ta 3B€3A2, Y KOTOPOH camas Gosipllas CBETHMOCTD (pnc 16).

" Csemumocms — B3TO TOT CBeT,
KOTOpH#  uasywaer  (mémyckaer,
TOCHINAeT, KOTOPHM CBETHT) 8Be3ia.
 Budumoii 6réck — 370 TOT CBeT,
- KOTOPBIH MBI Haﬁmonaeu _

Aﬁconmmaﬁ BeJIHqHHa . 0060~
3HAYAETCH 3araaBHOM Gykpoit M. Mas
- Coanya M=4"8 uan abconoTHas .
3Be3gHass BesHuMHa COJHLA paBHA
MOYTH OATH  LEJAWM, T.6. Ha
. - paccrosHuH 10 nc CosHne kaszanoch
| PMC. 16 bl 3Beanoukofi  mouTH  mATOR
. - BE/HUHHBL. AGcomoTHas  sBesmuas
BequunHa  Cupuyca — 3mo )+ 1 3, me. ¢ paccmosuus 10 nc .uba sudesu 6o Cupuyc 8
25 pas boaee apkum, wem Cosnye, xom.a euatmma’ 6/:3(;& Cornta & 10 000 000 000
(Gecamo Mwuapdos iwan 1079) pas 60/zbme 6recka Cupu’y Ia.' '

OnHako, CBeTHMOCTb Hailero CoOAHUA BCe. Ke Bbilie cpenHeH B MHpe asean
‘HanpuMep, 3Besanl, pPaclofioXeHHbie HA PAacCTOSHUAX [0 10 nc or Conuna, umenr
CPEAHIO a6COMIOTHYI0 3BE3AHYI BENHYHHY 9, re. Co.nHue B 650 pas ﬂpqe oM
CPeRHHe W3 OKPYXKAIOLIHX ero 3BE3N.

O,I{I'IA HB CAMBIX HPRIIX BBEB,I{

Y Hamwed. 3Be3AHOH CHCTEMHB eCTh COCENKH, ONHCAHHBE BNEPBHE
" cnyTHUKOM Mareanada IfuradeTToll BO BpeMs KPYrOCBEeTHOTO NMYyTEIIeCTRBHA,
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wdalt

- wuky  Hamed lanakTuxw, BKJTIO-

. Tanakruke: Bouabinoe O6aaxko

310 3Besanbe cucreMs boabmoe Mareananoso. O6aako u Maoe Marenna=goRo
O6saK0, . pacmojoXeHHBE COOTBeTCTBeHHO B 15 000 pas u B 12 000 pas
Raabuwe, uem CHpHyc. ‘

B cocras Bosbuioro Mareananosa Q6aaka BXOAMT CO3Be3jue 3onoToh PHGhL.
D10 — co3Be3aHe KOXKHOre Heba, oHO He BuHZHO B Hebe Poccuu. B cossesanu
.3oaoTtoit. Prifb 3Be3foYKa S ° MUMeeT BOCBMYIO 3BE3AHYK BeJAHUYMHY, T.e. OHA
HENOCTYIHA HEBOOPYXeHHOMY raady. Ho acTpoHOMB 3HAIOT, YTO, €C/AH NPHOAMSUTD
S ‘3oa0Toll PHOH Ha -TaKOe XK€ PACCTOSHHE, Ha KAKOM 0T Hac Haxoputcs Cupuye,
10 S 3os0Tol Pu6W 6yAeT CBeTHTh KaK 4YeTBepTHHKA JIyHb, T.e. OHA OKaMeTcs
yxe He OOLYHON 3BE3N0M, a cBepx3Be3foil. CUPHYC XKe'C PACCTOSHUS, HA KOTOPOM
HaxomuTcss cediyac S 3osoToli . PH6H,. BHIAdgen O ‘KaK 3Be3na ceMHanuaTon
BeJHYUHbI — ero 6uJa0 OH TPYAHO PAINHYMTL H B CHJIBHBI TEMECKOI.

%

CBeTIMOCTD CaMOﬁ'ﬂpKOﬁ U3 W3BECTHHIX 3BE3J — S 3.0J10T_0i'{ PO — mouTn B
Muaauon pas Goapme cserumocTd CoJIHHA.

" Mareananosst O6aaka B TeMHyI0 Ge3/yHHYI0 HOYb NOXOXH Ha KaKHe-TO CTPaHHHE, GYATO
docdopecuupyolie HEMOABHKHEE 00/1aKa; HO OHH JABHIKYTCAi BMECTE CO BCeM S8BEe3fHbIM

. He6OM, ¥ MPH 3TOM HE MEHSIOT CBOEr0 NOJOKEHHS OTHOCUTEJEHO SBE3N HaweR [anakTHKH.

Ha ne6e Marennanoss o6naka saHuMmaioT OGoabulylo niomanb. Maace Obaako

uMeeT mnonepeyHuk 8°, uTo B 16. pas NPEBOCXOAHT nonepeqﬂnx AYHHOTO JHCKE,

nonepeynux Boapmoro O6naka — 12 °
Ha6mogatens Beerna 0TMEYaioT CXOLCTBO oﬁnaxoa ¢ M/zeuubm ITymem, 0 cX04CTBO

3TO- H& TOJIBKO BHEUIHEe. ECJ’IH HOCMOTpeTh B. Te.necxon, TO MOXKHO Y6eﬂHTbCH B

3BE3NHON MpHpOJe 3THX He(eCHHX O0BEKTOB.
Mareanauopu O6saka — cmyT-

YaiolHe necm‘xn MHJIAHOHOB 3383.[[, ,
N0 CBOMM HCTHHHHIM Pa3MEpaM OHH,
3HAYUTE/bHO  YCTYHAKT  Halled -

cocrapaser B Aomepeunuke 20 000
CBeTOBHIX JeT, a Manoe — 17 000.

JIJIH PABOTBI JIOMA

1. Bcnomnme XOPOLIO :
u3BecTHyKw DBam 3Besny, KoTopaa - o Puc. 17
uanyqaer ceetra B 200.pas meHbue - .

- Coanna. Yem oma nnrepeCHa?

2. BernoMHHTE H- 3aNWIIKTE B TeTPagb ueMy panuu B Kn.nome'rpax OJJ,HH napcek u
OOHH cae'ronoﬁ roA. - '
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Teer 2.3

ktv, B. owmera,
anoga, r. AserTa. .

8 17 Beke,

bonee ABYX ThICAY AeT Haaap.,
8 10 Beke, .
1200-1300 rr,

a 6. B
y X

.u,o 6 3Be3.u,Hom Benmuﬂu

6. no 5™,
no M= 10

. Ao o,nuHHanu,-aTofﬁ 38e34HON BENNYWNHLL,

OKONO MUANUOHA,
10 000,

6 000,

88 940.

M= 10, 6. 10™,

B. 21'" T. 8 38. BENVUYNHA.

® o

.;

oW e

I o

i.f10{ .

_katalogos — CNNCoK,
chartes — nucr,
atlas — npupona,
goneia — p'oxmeune.

ocraeTcs| I'IOCTOSFIHHHM

obpaTtHO nponopu.monanbno paccroauum.

yeM Aanbile PacnonoXeH UCTOYHUK CBETA,
. "TeM OH. KaxeTca bosee apkum, '

.'_npsmo nponopnuouanbﬂo paccmsmmo.

"=6.' 5,
.15, . '. 6. 20. .
.0, . T, 3 -

. 'C cwnoi ceeta Cupnyca,
C CUAOI CBeTa CNeLUanbHON PTYTHOM ﬂaMan.

¢ cunon ceeta ConHua,
¢ cunoi ceeTa JlyHel.

N, 6. M,
A, r.. C.
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13,
14,

16.

_16.
17.

18.

19,

20.

- =)

OR O

wo

-“w oW

o

“w o

T

- ®ow

1ae

1000 I(M

10 nc,
1 CBeTOBOM roa.

4.8,

10,
1,5,

+1000.

+100, 6. -10,
+5,8. r +1,3.

Liedesn,
Kaccwuonen,
ApakoHa,
3o0noT0#t PLIDHI.

MonapHas 3Bessa,
Berenbreise,
Cupuyc,

S Sonomw Pblﬁu

He BM.DMM HeaoopymeHHuM rnasom,
He BMAUM JaXe B CaMblil COBPEMEHHbI Teneckon,
KaK 38e34y BTOPONA 3BE34HON BEAUUMHBI,

Kak 3se3ny senvuude 4™ .8,

OHU DAWHAKOBSI,
ceeTuMocTs ConHua MeHbwe B 10 pas.
¢seTumocCTs Connua 8 100000 pas MEHbLE,
ceeTumMocTh ConHua cnabee s 1 000,000 pas.

'~ 3TO 3BE3AHAd CUCTEMA XHOro H958, :

OHO HE BUAHO HEBOOPYXEHHLIM r1a3om, -
OHO BCe BpeMs 3acioreHo Connuem,
OHO CAMILKOM ManeHsKoe. -

Hdaa pa6oTel goma:

Hafigute Ha reorpaduueckoi kapre cxemy nyremectsus P.Mareanaua u Buu-
MaTesbHo ugyudre eé. [lo KaKuM reoradUuecKUM IIHPOTAM NIPOXOAKJIO 3TO IJABAHHE?

&b




Koopdunams:

Ir
2

3r
4r

5r

;!

#*

Hanpm\{ep,
dexapmoss. KOOPAHHATH (onn O4YeHb MOXO0XKH Ha Te KOOPAHHATH, YTO MPEACTABIEHBI
Ha HaIleM ' PHCYHKE) H noAfpHbLe KoopauHaTH. Kaxoh cnmemon NOJL30BATHCS

(BuGpaTh chcTEMy KOOPAHHAT) — 3TO Bonpoc ynoﬁcma, KaKas B KaXI0M KOHKPETHOM

2B

Do

3B

.

Pl'/llc.18

y)xe B ﬂpOCTHX Kypcax M&TEM&THKH BBOAAT npauoyaonbnbce HAH

1p

*

KOOPOUHATbI
(o1j JATHHCKOI'O co,-.cum_ — ,copMectHO"” u ‘ordinatus —

»YTIOPANOUEHHHA) — uMCaa, onpefensouHe NOJ0XKeH s TOUKH. KoopAHHATH ¥ HYXAH
IJs TOTO, 4TOOH OMpPEfe]HTb NOJOXKEHHe TOYKM B NPOCTPAHCTBE.

5B : ITocmoTpHTE Ha p'ncyﬂox 18.

ITonoxenvie mA1060# ToukH G0OABIIOTO
KBajpaTa Jerko OnpeAeJuTb, eCJH Mbl
3HaeM ‘ABa YHCJA, COOTBETCTBYIOIIHX
C _ BEPTHKaJbHOH = " H ropUSOHTANBHOMN
' TUHHSM, Ha TepeceyeHHd KOTOPHX arta

*

* TOYKAa ~HaxXomHTcs. Tak, KOODAMHATH
. TO4KH A — wuHcna 5B M 5L, a Ko

.OpAMHATH. TOYKH B — uynena 3 u 3,
A Touka C umeer Koopauxath 5B M 2r.

MO}KHO ONpeAesINTh  MOJOXKEHHE
‘TOYKH . NPOCTPAHCTBE HO-DASHOMY.

cayyae yaoGHee, TOM H NONBIYIOTCH. . _

B reorpaduu aad onpeAeNeHHS  NOJOXKEHHS TO'-IKH Ha TIOBEPXHOCTH 3eMaHu
NoJib3YIOTCA reorpadyuecKHMH KOOpAMHATAMH ~— LIKPOTOH W HoaroToii. Bcmomuure,
KapThi MOKPHTH CETKOH Napajiiened H MepUAHAHOB, KOTOPHIE pasbUTH Ha Tpagych
W HX [0JH, YTO NO3BOAAET OYeHb TOYHO onpene.lm'rb WHPOTY ¥ HOATOTY aAx060H 'romm

ACTpPOHOMBI TOXE MONbL3YIOTCS Koop,n.uHaTaMM KOTOPBIE HA3LIBAKITCS

Puc9

Z

AN

'HEBECHbIE KOOP,D.I/I HATb!.

Heﬁecmﬂe KOOPAHHATEl - — 4YHCJAA, C NOMOLILIO
KOTOPHIX ONpPeAeasioF - -MOJNOMKEHHe CBETHA - Ha
HebecHOH chepe. OnHaKO~ oxasbmae'rca, 4TO H
- 3heCh CyWeCTBYeT He @M&ﬂ, a HeCKOJAbKO CnocoboB
OMpPexeAUTD no.nome_H_He ,;CBeTHNa Ha HebecHOM
chepe, T.e. MO}KHO":" UCIIOJIL30BATh  HECKOJBKO
CHCTeM KOOPAHHAT. . . '

JaBsaitTe BcnoMHEM 3aHATHe § B nmepsod uyacTH

Hamero Kypca. Ha puec. 17 3samTpuxoBana
HJAOCKOCTh  2OPU3OHMA. HcnoanrsoBas 3Ty

NAOCKOCTb, MOXHO MOCTPOMTD ZOPU3OHMAALRYIO
cucmemy Hebechbix KoopBunam. - OgpHo®
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' KOOPHMHATON B 5T0M cucTeMe GyAeT yrox B
IJIOCKOCTH ropusonta = (asumyT),
OTCUMTHBAeMbIi . OT TOYKH Cegepa K BOCTOKY
(3r0 yron NOA ma puc. 19). [Hpyras
KOODAMHATa — BHCOTA  h, OTCUHMTHIBaEMas
oT maockocTH ropusonta (3TO TOXE yroa,
‘Ha HameM pHCYHKe OH 0603Hauer AOM),
Ha puc. 20 '3am’rpm_§OBaHa yxe 'TMIOCKOCTh
nebecrozo sxeamopa. Bemomuum ,,3xsamop”
OT JNATHHCKOTO gegtator — YPaBHHTENb
(cpaBEm paccTosiHMSL A0 TOJIOCOB 0T JHOGOR .
TouKH HA 3Ksartope). IlmockocTb 9KBaTOpa
- HCTIONBSYIOT AJIA. IOCTPOCHHS SKEAMOPUAALHOIX
cucmen nebecrvix Koopdunam. Ito HauGonmee
yoo6uas #  uame BCEro HCNOAb3yeMas B |
actposomuu cuctema, O Hell Mul [0roBOpHM CepepHyll- P
nogpolHO -HAa CJAEAYIOWHX ABYX 3aHATHAX. nonwe
Mu yxke 3naem, utTo CosHue TepeMemaeTca = aKMMRTHKY
no HeSy [0 JHHMH, KOTOPafl HAa3HBAETCS
axaunmuxoil. TlaocKOCTE SKJIHNTHKA TOXKe
MOXKHO M300pasiTb Ha HelecHOH cdepe (cm.
3alITPUXOBAHHYIO IWIOCKOCTh Ha  pHe. . 21).
DKAUNTHKE mepecekaercs ¢ HeGeCHbIM
3KBATOPOM rlo,n. yraoM 23 /4 rpagyca. Kak By
yXe . AOrajiajuch, MOXHO HCIOJb3OBATDH -
SKAMNTHKY AAS NOCTPOCHHS 9KAUNMUYECKON _ . P"
cucmenmol HebecHoLx rcoopau'ucrm BCE OTCHETH
B KOTODOA BEAYTCS OT TUIOCKOCTH SKAHNTHKH. A HAaYaAOM OTCYETAa 3[€Ch CAYXKHT
| TOYKA BECEHHEro DABHONGHCTBHS — TOYKA MEPECEuEHHst OSKJAMNTHKH U . HEGECHOTO
3KBATOPA. MH Y€ HeMHOro roBOPUAH 06 sto Touke. Bemommmre, 0 wéM ToOTAA ULIa
peup? o

Puc.21

-0 XHBL
nonwe
SKNUNTHKYN -

IJISL PABOTBI JIOMA:

1. Onpefeante mo Kapte reorpaduyeckue KoOpAMHATH Ekarepun6ypra, MockBH,
Tlapuxa, JloHaoHa, Yukare, Tamnul H 3anummute -Bawu peayastathi B TeTpams.

2. BcrmoMHHTE Ha3SBaHHS -OCHOBHHX CHCTEM HE6eCHHX KOOPAMHAT H XapaKTepHHE
NAOCKOCTH, KOTOPble HCMOMB3YIOTCA NMPH WX NOCTPOEHHH, cAediiTe B TETPALH ICKUSH,
4T0 foMOKeT BaM Jayuile NOHATL M 3aMOMHMTL 3TOT CAOXHHH TOJABKO Ha nepsun
B3IJISIE MaTepHal. - ' -
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KOOPOUHATBI

Koopdunamet (oT snartmECKOrO cO, cum — ,coBMecTHO" u ordinatus -
»YTOPANOUEHHHA") — ukeAa, ONpeleasOuHe NOJOKeH s TOUKH. KOOpAHHATH H HYXKIb
IAA TOTO, 4TOGH OMPENEJUTh [OJOXKEeHWEe TOYKH B MPOCTPAHCTBE.

Is 28 3B 48 BB ITocMmoTpiTe  Ha PUCYHOK 18.
‘ [lonoxenne mAK060H ToukH GOab6LIOTO

‘KBagpaTta JIerTKO ONpefeJIuTh, €CJIH MBI
3HaeM -ABa 4McJa, COOTBETCTBYIOLIHX

Ir * % % % *

-'21'* *-'53 # C

BEPTHKAABHON - 'H FOPH30HTAJAbHOR

3r % = B " .  JNHHHSAM, Ha NepecedyeHHH KOTOPHIX 3Ta
' TO4YKA HAXOAMTCA. TakK, KOODAMHATH

Ar %« % % % % TO4KH A — qHcaa 58 -u br, a ko
OpAMHAaTH TOYKM B — wumpeaa 3B u 3r,

5r % x . & * . A Touka C ¥MeeT KOOPAHHATH 58 u 2r.
PI/I c.18 ' : " MoxHO = ONpesesdTs  MOJOMKEHHE

TOMKH B IPOCTPAHCTBE MO-PA3HOMY.
Hanpumep, yXe B MPOCTHX Kypcax MATEMATHKH . BBOAAT APAMOYZOAbHBLE - WIR
dexapmoger KoopAHHATH (OHHM OYeHb NOXOXH Ha Te KOODAHHATH, UTO MPEACTABACHH
Ha HalleM "PHCYHKe) H NOAApHbie KOOPEMHATH. Kakofi CHCTEMOH mNonb30BaThCA
(Bubpath cHCTEMY KOOPAHHAT). — 9T0 BOMPOC YAOOCTBA, KaKas B KaXJAOM KOHKDPETHOM -
cayyae ynoGuee, TOH ¥ MOJB3YIOTCA. _ |
B reorpaduu gJs  ompefeleHHs II0JIOXKEHHSI TOYKH Ha TOBEPXHOCTH 3eMJH
NoAb3YIOTCH reorpaduuecKMMH KOOPAMHATAMH — LIUPOTOH U AoJqrotod. BemomHuTe,
KapThl IOKPHITH CETKOH NapajJened W MePHAWAHOB, KOTOPHE Da3bUTH Ha rpanycsl
M HX [0JIM, YTO MO3BOJSET OYeHb TOYHO onpefeNHTh WHPOTY H ,IlOJlI‘OTy Ja06oi TO'-IKH
ACTPOHOMBEI TOXE nonbaylo'rc:q Koop,u,wHaTaMM KOTOpbie Ha3bIBAKOTCA
Z , "HEBECHbIE KOOPAUHATHI.

pi \ a HeGecHuie koopamHaTer - — ‘4ucaa, C MOMOIIBIO
M Ny .  KOTOpHX ONPEReNAI0T - NCNOXKEHHe CBETHI ~ Ha
\ E ‘ - HebecHOH cdepe. O,uﬂamo oxaausaerca,' 4YTQ H
A N\ = : SHeCh CYWECTBYeT He ogﬂu, a HeCKOJbKO CII0C060B
N ot e e OnpeNenuTb TNONOKEHHE . CBETHAA Ha' HeGecHod
2 ® ctepe, T.e. MO}KHO_ ucnonbaoBaTb HECKOJbKO

CHCTEM KOODZHHAT. ‘
Hasajiite BcnomuuM saHATue 9 B nepsou YacTH
Hamero KXypca. Ha puc. 17 3amrpuxonana
HAOCKOCTD 20pusonma. Hcnoabsosap aTy
S I o MAGCKOCTb, MOXKHO MOCTPOHUTh EODUSOHMAALKYIO
PVIC19 :  cucmemy  nebecnwix  Koopduwam. - Opnmoir

A
=
'.::.:'." N

i

A
S ‘:.'& &‘h‘-
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Koopnuua'ron B 9TOH CHCTeMe 6yne'r Yroa B
NJAOCKOCTH = ropusoma - (asumyT),
OTCYHTHIBAEMEIl OT TOYKH Cegepa K BOCTOKY
(st0 yrom NOA ma puc. 19). Jpyras
KOOpAHHATA — BHCOTa h, OTCYUHTHBaeMas
OT NJOCKOCTH. TopH3oHTa (3TO TOXE ‘yroa,
'Ha HameM pucyHke oH o06o3Hauex AOM).
Ha puc. 20 sawrpuxoBaHa yxe 'TIOCKOCTB
nebecrozo axsamopa. Bemomuum ~Oxsamop”
OT JMaTHHCKOrO aeguator — YPABHHTE b
(CpaBHH PACCTOSHHS A0 TOJMIOCOB , 0T JHOGOM
TOuKH Ha 2KBarope). IlmockocTh 3KBaTopa
- HCTIONB3YIOT ISl IOCTPOCHHS IKEQMOPLUAALHOLY
cucmem nebecnoix xoopdunam. Ito Hanbosee )
yRoGHasi W' ualle BCero WCMOJAb3yeMas B
acTpoHOMiM cHcTema. O HEM M MOTOBOPHM (oo pHH P
nogpoGHO -HA CACAYIOIDHX ABYX 3aHATHAX. noNIoe '
Mu yxe 3HaeM, 4T0 CojHue TePEMEINAETCS ~ HKNUNTHKMW
no HeGy N0 J/HHHM, KOTOpAasf Ha3biBaeTes .
_skaunmuxof. TLIOCKOCTH SKIMOTHKH TOXKe
MOXHO H300pasHT, Ha HeGecHOH ciepe (cm.
BAIITPUXOBAKHYI0 TMJAOCKOCTh Ha . phc. 21).
DKAMNTHKA nepecexaerca ¢ HeGecHHM
SKBATOPOM TIOZI YI/IOM 23 1/2 rpagyca. Kak Bu
yXe [O0Tajaldnch, MOXHO HCMOJNb30BATH _
IKAKMTHKY AAS NMOCTPOCHHA IKAUNMUUECKON _ ' P"
cucmemor HebeCHbx KOOPOUHGN, BCE OTCHETH
B KOTOPOH BEAYTCA OT MJOCKOCTH SKIMNTHKH. A HAYa/loM OTCYETAa 3eCh CJAYKHT
' TOYKA BeCEHHEro paBHO,I[eHCTBHH — TOYKA MEepeCceUeHHs: ISKMHITHKH ¥ . HeGecHoro-
3KBaropa. Mu y;xe HEMHOTO TOBOPHJIH 06 9TOH TOUKeE. Bcnomume 0 uéM TOTAA WIa
peun? '

| Pmc._"2f|

[0 xHBI#R
nonwe
SKIUNTHKN -

IS PABOTBHI JOMA:

1. Onpejiendre mo kapre reorpapuyeckune KoopanHaTH EkaTepnHOypra, MoCKEH,
‘Tlapuxa, Jlouaona, Hukaro, TaMnu K sanumuute Bawu pesyabTars B TeTpans.

2. BcrioMHHTe HASBaHHS OCHOBHHX CHCTEM HeGECHBIX KOODAMHAT M XapaKTepHHE
IIOCKOCTH, KOTOphIE HCNOJAbIYIOTCS npn’ HX MOCTPOGHHH, cAejafiTe B TETPAKH ICKHSHI,
uto momoxeT Bam ayume moHATL M '3alIOMHHTE 3TOT CROXHEBIH TOJBKO Ha nepBHﬁ
B3rJfA, MaTepHaJ. ' ' '
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HEBECHBIE DKBATOPUAJNIbHBIE
KOOPOMHATbI. CKIIOHEHWE CBETUAA

Hasalite BCTOMHHM, KaK B CTA4DHHY JIOAd TpsATaau kKaagb: ,OT BHCoOKOro gy6a
MPOHAH CTO MIAroB-B CTOPOHY MCTOYHHKA, MOTOM HATBAECAT Ha moayienHoe CouHite,
TPHALATH 1UAroB BJIEBO M BHH3 HA NOATOPH caxeHH®. O6patute BHMUMAaHHWE Ha TO,
YT0 OYeHb BAXKHO TOYHO 3HAaTh MeECTO, ¢ KOTOPOrO HYXHO HAYHHATH, T.€. HA4AA0
omcuema. Ecau bt HaquM He 0T BHICOKOro fyba, a oT KpHBOH JIH’CTBeHHHIJ.bI, TO,
KOHEHHO, MONAfeM B EpyTYlo TOUKY.

Ha npownom -3aH;;lTHH MH TOHAJH, 4TO B SKBaTOPHAAbHON CHCTEMe HeGeCHHX
'KOOPAMHAT OCHOBHHM KPYTOM, C TOMOWILID KOTODPOTO K. ONpefesioTCss KOOPAHHATH,
Cry®HuT HeGecHBE 3xBatop. OAHAKO, B 3ToM clydae MOXKHO 3a/aTh Hayalo OTCYeTa
ABYMS DasAMUHHIMHM CmoCOGaMu, ¥ Mbl MOLYUHM ase PasHbE CHCTEMH 3KBATODHAJBHBIX
KOOpAHHAT. B Hamledl HCTOPMM C KJAROM BCe XKe MOXHO HayaTh CYMTaTh He OT AyOa,
a OT JAHCTBEHHHIH, HO TOT4d NPULETCH HOJleOBaTbCﬂ ¥ HOBHIM ONMCAHHEM — APYTHM
KOMMYeCTBOM INATOB M IPYTHMH HANpABACHHAMH AJS TOr0, YTOGH MOMAcTh B Ty Xe
KOHEUHYI0 TOUKY: ' | | h ' '

,ﬂaname CHadaJIa HO3H3KOMHMCH nonpoﬁﬂee c HepBOH cUCTEMOH SKBaTOPHaJIBHbIX
KOOp.ﬂ,HHaT, KOTOPQH gqame BCEro HCI’[OIIBBYGTCH B acrponomuu 1*1_3 3a ee y,ﬂ.Oﬁl’:TBa.

BC]IOMHHM! Bce 3383;{]:1 npH CBOEM BHANMOM )IBH}KCHHH B TedeHMune cyTOK
nepeMemafoTca no HebecHoit- chepe RAPANNENBHO HebecHoMmy slcaamopy

Ute Takve napaﬁ,,rze/wﬁbte TIpSIMBIE nnnl'n.noqxocm'?- Yro suauur  ,ABHIATHCH
napanaeavto”? [locMoTpHTe Ha 3TH DHCYHKH, BOSMOXHO OHH HOMOryT Baw.

LT AL L L L 2 3 1
: L]

- * ' E
. ™ g
* O HEERERRBEE
* : - Lo
*******?*#3*3*** ' . #
L2 . ' *

Wt L
**3***‘**********

‘I._‘Heﬁa 3alTpHXOBaHHAs
NAOCKOCTh ‘— IIOCKOCTb HEGEeCHOro 3KBaTopa P — Ceaep'fmpi nedampc Mupa. Uepes
Hero W 3enum NPOXOAUT HeGeCHHH MepHAHaH, a Koopnnnam csemna M (1ouxu M)
MB M AOJIKHBL OIIPENe/HTD.

_ TTosTopuMes ewme pas. 3Be3ad ABIKYTCA N0 HeOY NapasiefbHO HeGeCHOMY 3KBaTOPy. Torma
-paccmosnue om webecrozo sxeamopa 00 36e30bi, Hampumep, Hammero ceTuia M, otmdemca

NOCMORHHGIM, XOTA LI KAaXKOOH SBe3[bi OHO CROE. DTO YIJOBOE PACCTOSIHUE MEXAY 3BE3A0N

W HeGeCHBIM 3KBATOPOM HA3HIBAETCS €€ CKJAOHEHHEM (0o6osmauaercs rpeueckoir 6yksoii & ).
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Ciioneniiem 1ebecHoz0 ceemuna Hassleaemcs yezoan Juexay uanpaeﬂeuueﬁt u3
' yenmpa nebecrnoi cqbepbz Ha dannoe
ceemuno u MOCIQOC?nIbIO HebecHozo IK8amopa.

Jiast rore, YTOGH NPEACTABHTH YION MEXIAY HanpaB/ieHHEM HALIEr0 B3TJIAAA Ha.
. BHIGPAHHYK' 8Be3fy H TJIOCKOCTBIO, MPOXOAAIIeil Hepes HeHTP coeph, MOCMOTPHTE Ha
puc. 21. M — mama 3Besna. OM — opgHA M3 CTOPOH yraa, koTopwii umem. CioxHee
BCero HalTH TOYyKy M’, uToBm HpoBecTu BTOPY® cTopoHy yraa OM’. Kak sTo caenaTs?
BcrioMHEUTE OGBIUHBIA rao6yc ¥ MepuiuaHel Ha HeM. IIpoBezuTe uepes TOUKy M oauu
H3 TAKHX ,MEPHAHAHOB", COCAUHAIOIMX B HAIIEM caydyae #Hostocs mupa. [lepeceuenne
3TOH TOJYOKPYMKHOCTH .C HeGEeCHBIM 3KBATODOM 'H JacT Touky M’, 'a Mu MOMYYHM
HyXHHA yroa MOM!, cxionenue csetuaa ‘M. TloayokpyxHOCTH, COeAHHSIOIIKE
MOJIOCH MHPa, Ha3HBAKTCS prraMH CKJAOHEHUS . O;mn M3 HHX BCEraa MNPOXOAHT
yepes -JIaHHOE CBETHJO. -

Ck/iioHeHWe W3MepsalT B rpaidycaX, MHHYTaXx W CeKyHAax nayru. [Jas cserwmi,
HaxXOASIIHXCA B CEBEPHOM NOJywWapHH Hela, CKIOHEHHE CYKTAIOT MOAOKHTEJIHLHHM. A
AAS CBETHJN B I0KHOM IOJYWADHH — OTPHUATENBHBIM. JIErKO MOHATH, YTO BCE TOYKH -
HeGeCHOro SKBaTOpa HMET HyJaesoe cKiAoHeHHe. CeBepHHI NOJAIC MHPA — 3TO +90-
a IOxuui nmoamwnc MHpa -90.

| ;[Jm _PABOTBI JIOMA:

1. TlopymaiiTe, rae B XH3HH ME BCTPEUAEMCH € NAPAJJIEJbHEMH MPIMEHMH H
naccKocTAMH. 3anmmute Bawld nmpumepH B TeTpanb.

2. Bcnomunre onpegeeHHe - H Hay4YHTeCs rpatpﬁqecxﬁ (sa pucyHke) Ol'lpe,ILeJIﬂ‘l‘b
CKJIOHEHHUE CBETHA.

. 3. .Hapucyme CBOIO KAPTy-CXeMY H HANHIUKTE YKA3aHHs AJA IOHCKa KJafa, & MH [onpobyem
ero HaliTH Ha chedyiomem sausatuu (aTy pabory chenante Ha OmOeAbHOM Aucme).
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HEEECHbIE SKBATOPUAN bHbIE
- 'KOOPOUHATbDI. NMPAMOE
BOCXO)K,EI,EH UE

OXHO CKJAOHEHHEe HeGEeCHOro CBeTH/MA HE MOXKeT TOYHO aaqucnposan ero
nonoKkeHUe Ha HeGecHOM cdepe. HyxHa BTopasi KOOPAMHATA; KOTOpas ‘BMeCTe CO
CKJAOHEHHEM ONpenesuaa Gl MOJOKEHHE 3B3Ab 0ZHO3HAUHO. DTy BTOPYIO KOOPAMHATY
B KBATODHAJBLHON CHCTEMe KOODJMHAT aCTPOHOMHI HASBAIM RPAMbIM 80CXONDenuen
ceemusa {o6oanavaerca 6yksoii «). Kak oma ompeneaserca?

Bce Bbl 3HaeTe, uTO 3HMOM AEHB KOPOTKHI, @ HOYL AauHHas, CONHLE MaI0 BPEMEHH
NPOBOAMT. Hap ropusoHToM. JleroM BCe Ha06OpOT — HOUL KOPOTKas, AJNHHHHIA JEHb,
Cosnue mogoJry HE 3aXONHT ‘Ha TOPH3OHT. A Korza feHs OumBaeT pasBeH Houm? DTo
npouncxonut exeronno 20, 21 uau 22 mapra B Odewnb gecennezo pasnodewcmsus.

B neHs BeceHHEro pasnonenc'rmﬂ Comme 6biBaer Ha Heﬁecnou 3KBa'rope
B TOUKE, KOTOPAS HAILIBACTCH MOUKOIl GECEHHE20 pasuo@eﬂcmsus
_ - (0603HAYAETCA 3HAUKOM Y ). :
TOUKa BECEHHETO PABHONCHCTBHS — 5TO TOUYKR NEPECEUCHHS IKIMITHKE ¥
: _ neﬁecrroro 9KBaTOPa.

B nmepsoil 3xBaTOpHanBHON CHCTeMe HeGeCHEIX Koopmma'r {ee MH ® paccMaTpHBaNH
Ha TPOIJIOM 3aHATHH) TOYUKA BeCEHHEro paBHOJJ.eHCTBHH NPHHEMAETCA 32 HAAMO
orcuera {puc. 24).-

TMpoBeaeM KPYr CKIOHEHHS Yepea NOMIOCH MHpa H Halle csem.no M Ox nepecequ

HeGecHHEH 9KBaTOp B TOUKe M'. ¥Yron YOM!' u 6ymer mpsMHM BOCXO¥KIeHHEM CBETHJa

M, T.e. yraoM, KOTOpHI MBl. HIleM. TOYHO €ro ONpeAeJseHHe 3BYYHT TaK: MPAMOe

'P' 7

P!
Puc.24. - . Puc.25

Zs
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' BOCXOXEHHE CBETHA paBHO yraty Menmy HanpaBieHHeM U3 uempa HebecHOM ccpepu
Ha TOYKY BECEHHEr0 PaBHOLEHCTBUSA M MVIOCKOCTBIO KPYra CKJAOHEHHS AAHHOTO CBETHJA.

Teneps AapafiTe TOCMOTDHM Ha KpYr Heﬁecnoro 9KBAaTODa CO CTOPOHH  CE8EPHOZ0
noswoca mupa (puc. 25). ' | '
IIpsamoe BOCXOXAEHHE CBEeTUJA Ecrm BH .336""_'“ )

OTCYMTHBAETCH B  HAaNpPaBJEHHH Morioswka Kpyra — I'Ionﬁuﬁ 'kpyr _
- IPOTHB YacCOBOW cTpeaxku. B mepsoit - 5.0 180° aTo  360°

CHCTEME ' "3KBATOPHAALHEIX
KOODIMHAT TIPAMOE BOCXOXKAEHHE H
CKJAOHEHHEe CBeTHAZ H OYAYyT ero
HeGeCHHMH  Koopimuaramu. He
3a0HB2MATE, YTO ITO ONPEACNEHHEIM
06pasoM  OTCYHTHIBAEMBIe  YTJIbl.
Japaiite monpofyeM paszobpathbcs B
TOM, NTOYEMY MNpPSAMOE€ BOCXOXAECHHE.
@ ymo6Hee M3MepATh He B
rpagycax, MMHYTax ¥ CeKyHIax
. RYTH, a B €JHHHLIAX BPEMEHH.

HeGecHast chepa B cBoeM
KaXymeMcss BPalleHHH BOKPYr Hac - _ o
coBepiiaeT NOJHBIA o6opoT Ha 24 uaca, T.e. ueped Kaxjpie 24 uvaca MH Kak O
H4YMHAEM BCe ¢ Havaja. TOTZa B 4acoBON Mepe NOJHbIA KpyT, yroa ® 360°, pasen
24 vacawm. Cnenosarenbno, kaxcOoudl uac: KaK mepa yzaa COOTBeTCTByeT NATHARLATH
rpajycaM # T.A.

oY

| ‘HeTBepTUHKa lcbyra -
aTo 90°

360 rpa.u.ycoa coomercrsymr 24 Yacam,
15 rpapycos coomem'rnylor 1 vacy,
'1_rpaayc cooTBETCTBYST 4 MUHYTaM,

¢ 15 MUHYT COOTBETCTRBYIOT 1 MuHYTE,
1 MuHyTa coorsercrsyeT 4 cexyHaam.

B coxpamennou 3amHCH npgmoro Bocxomenna 4aChl, - MUHYTH ' U CeKYHAR
0603HAYAIOTCH PYCCKHMH OyKBaMH ,u“, ,M“, ,c“ Rl namncxnmu"h"‘ Camt 8"
Y (nanpumep, 7" 12 6° HIH 7h 127 6°). GyKBH - CTeneHu

HeGecHurie aKBaTopHaanme KOOPAHHATHL. OYEHb. TOXOWKH
" Ha 3eMHBIE reorpacpuqecxne KOOp}IHHaTH ' I‘lpﬁMoe
BOCXOXK/IeHHE MOR0GHQ foAToTE, 2 cx.uoueHHe -= LIHPOTE.

JAJd PABOTBI JIOMA'

N l'IepeBezm‘re ymu 30°46’ " 152° 18’ B yacomue
eIHHHLH. -

2. Onpemeaute TPaHCHOPTHPOM BENWUHHY HPAMOTO
'BOCXOXAEHHA 3Be3gsl M mo 370/ cxeMe Ha puc. 26.

'7_[




BTOPAY 3KBATOPUAJIBHASA U
I'AJ'IAKTI/I‘-IECKAFI CUCTEMDI
KOOPOUHAT

Bo BTOPO#H SKBaTopHaJIBHOH CHCTEME KOODJAMHAT OCHOBHHIM prrom TaKKe CHYKHT
nebecuoiii sksamop. OnHa u3 KOOPAHHAT 00mas misd 0GeHX IKBATOPHANBHBIX CHCTEM
—~ 9TO CKkAOHeHue &, OTCUHTHIBAEMOE 0T MJOCKOCTH 3KBatopa ot 0 mo +90 rpan
B CesepHom noaymapuu HeGecHoir chepst m ot 0 no -90rpan B 10xHOM noAylapuu.

Btopas xoopaunara BO BTOPOH -él(BaTopHaJlBHOI‘:I cUCTeMe KOODPAMHAT 'OTJAHYaeTcs
OT HPAMOr0 BOCXOXK/AEHMS, OHA HA3bBaeTCA 4ac0801 yeoxs 1 06osHauaercs 6yKBoﬁ 4
7z : (puc. 27). '
' ' | Uueonoit yro.ﬁ . OTCYMTHIBaeTCH © 0T TOYKH - A
MEpPeCceYEHUst IKBATOPA € HeGECHBIM .MEepPHIMAHOM B
HaNpaBJeHHH BHAMMOrO BpameHyus HeGecHOH coeph
ot 0 n0 24 4acoB B 4acoBOH Mepe HSMEPEHHUS YIJOB.

P

IToruepkHeM eme pa3, 4TO Mbl NMPOCTO BHOUPaEM
caMyio YZOOHYIO CHCTEMY KOOPEHHAT, KOrja -OTHAEM
NPERIIOYTEHHEe TOH HMAM JPYyrod.

(OnHako, CyMEcTBYET €llle OfHZ OYEeHb HHTEpPECHasd
‘ , cHCTEMa HeGeCHHX 'KOOPAMHAT, O KOTOPOH MHl TIOKA
PMC27 .- P 'HHYEro He FOBOPHJIH. . STo rasakTHUecKas CHCTema

Z - HeGecHbXx KoopAauHat. Hama Coxneunas cHcTeMa —

' YacThb I‘pOMa,I[HOﬁ 3Beazmon CHCTEMH, KOTOpasi Ha3blBaeTCs l"a.nax'mxon B Tanaxtuxy

BXOASIT BCE SBE3ABl, ROCTYHHbIE Haﬁmo,n,eﬂmo -

B remHuIe OCeHHWe HOUM Ha Hebe MOXHO YBHACTD nmpoxyro cepeﬁpnc*rylo noJjocy
HEePOBHOM cboprl — 310 Maeunoiil Hymb B Teseckon xopomo BumHO. Mieunwi
[IyTe — cxomnJeHHe MHOXECTBA CaabhXx HaJeKHX 3BesH. Donee sIpKHe, GJIH3KHE 3B63,Ilbl
pacnonomeHH TEM ryme, qeM 6J1H>Ke OHH K cpenHed auHHH Muieudoro [lyrn.

’ ' - CpenHO0. JHHHIO Mneqnom ' IYTH
_HasLIBAIOT ea.maxmuuecxuu 9K8AMOPOM.
IlnockocTr ra.naquecxoro 3KBaTOpa —
3TO’ TIAOCKOC ', ‘CHMMETPHH . - HaleH
- 3BESAHOM CHOTeMbI Uro Takoe IJIOCKOCTH
CHMMETPHH ™ l'IOCMOTpme BHHMATENbHO
Ha u3o6paxenne mHawedn lanakruku (puc.
'28). TlpeactaBbTe, YTO Mbi COTHYJH JHCT-
no cpeaner auunn.-Ilonyuntes Ape vacTH,
KOTOpbl€ TOYHO COBIAAYT APYI' C APYroM,
€C/H HX NOMECTHTb OHA B APYIYIO.
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\'. CpepHss NMHHA Ha PHCYHKE — och cnmme'rp'nﬁ a usobpaxKeHue TanakTHKH
.— ¢urypa, cHMMeTpPHYHAA OTHOCHTENbHO 3Tol ocH. Ecim paccMaTpHBATL He
MAOCKKH PHCYHOK, a 06beMHYIO (GHTYDY, TO a.nemen'rom CHMMeTpHH OKaxeTcH
He ‘0Ch, @ MJAOCKOCTS, | _

B acTpoHOMHE, JAa M Booflle B TPHPOAE, MH TNOCTOSHHO HMeeM Jeio ¢
CHMMETPHYHHMH OHIypaMH # npoueccamu. CeromHsa M TOBOPHM 06 0cCeBo#
CUMMETPHH. BH yXe IOHSJIH, 4TO CAOBO ,0Ch“ B €e Ha3BaHHe NOMAJNO He CAYYalHO?
Ecau durypa cuMmMeTpHaHa OTHOCUTENBHO OCH, TO y JIOGOH ee TOYKH BCcerfa HafifeTcs
na;ifraﬂ (kak 6m GauaHel“), pacHONOXKEHHAS Ha TAKOM Xe PpacCTOsIHHH OT OCH
*CHMMETPHH, ‘9TO H 'paccMaTpHBaeMas TOYKA. '

e ok ok o ok ok sk ' o * | %

R _ N— #ak | e
: s wogdkk | ko
e st e &k

Sl e EF Xk

e e R - L ook Rk R kokok
3 ookook ek ko ok - ¢ o sk e ok

® %
. ok ko
o C o mekkokdokoRokokok -
0Ch wakksekkrnkrnnws CHMMETPHHA
HpkkkRERRERR R EES h
ETTTIT I T T

* % ok
T

I/Icn0nbsyﬂ NAOCKOCTD 2AAGKMUYECKO20 aK8aAmMopa, MOXKHO IMOCTPOHTH CHCTeMy
HeGecHHX KoopauHat. B I‘a/mrcmutcecxofé CHCTEME KOODAWHAT OCHOBHBIM KPYTOM, IO
KOTOPOMY HPOHSBOIAT. OTCYET, CAYXKHT KPYT B IJOCKOCTH IajlakKTHYECKOro 3SKBATODa,
T.¢. MJIOCKOCTH CHMMETPHH BUAMMOTO C Seman M.riequoro l'IyTH B 3Toft cHcréMe
HebecHbie KOOPAMHATH Ha3HBAOTCA raaKTH4ecKod IBMPOTOR M - raJakTHYecKod
" HOJTOTOMH. : '

JJIS PABOTBI JIOMA:

1. CoctaBsTe B TeTpagu HeGoJAbIUYIO TAGJHLY, B KOTOPYIO 3aHECHTE BCE H3BECTHHE
BAM CHCTeMBI HeGEeCHBIX KOOPAMHAT M Ha3BaHHS KOOPAHHAT B ITHX CHCTeMax.

2. 3apucyliTe B TeTpamb HECKOABKO TIIPEAMETOB, ¥ KOTopux ecTb TIOCKOCTH
ciMmeTpuH. Moxerte sn Bu npuHAYMATL KHAM BCHOMHHTD CHMMETPHUHOE ABJCHHE,
ReHCcTBHE, npouecc?

3. Kax Bu ,uymae're, no4eMy y Hame#d I'alakTHKH €CTb MAOCKOCTDH cnmmeTpHH?
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a.

- 0.
B.

r.

2. a..
- b.
5.
o

3. a.
6.

B.

. r.
4, a.
6.

B.

r.

5 a0 rpad, 6.20 rpaa, e. 450. r. 23172

. 6. a,
6.
B
3
7. a.
0.
B.
r.
8.  'a.
" 6.
B_.
r..
9. ‘a.
SRR + B
B,
r.
10. .
6
'B‘.

r.

3CHUT N HagWMp.

"B FOPUI3OHTaﬂbHOM

Teer 24

WHUPoOTa U A0AroTa,

HebecHule KOOpAVUHATSI,
KpPYru CKNOHEHMS,

cum,
ordinatus,
quadrantis,
aequator.

B NepBON 9KBATOPUANLHOR,
B 3KAWNTNYECKON,

BO BTUpOIﬂ 3I(BaT0plf|aJ'leOIﬂ

'C‘KﬂOHeHMe 6 n qacoaou yron t

rafnaktudeckas wupoTa wm ranakmqeckaﬂ .nonrora. o

asumMyT 1 BuicOTa h,

z

c«noneﬂme cBeTuna w ﬂpHMOG BOCXO)K,D,eHMe

HeGeCHomy Mepu.qual-qy.
HebBecHOMY 3KBaTOpY,

- INHWUW TOPU3OHTA,

FanaKTu4eckoMy 3KsaTopy. .

ANOCKOCTHIO HeﬁeCHoro skaaTopa.
MAOCKOCTbIO FOPU3OHTA,
NONYASHHOR AMHUEN,

OCbK) MMpa.

HeBeCHHM Mepldp,lﬂaHOM,
Kpyramu CKROHEeHWS,:

KOOPAMHATHLIMU KpYraMu,-
HebecCHbIM 3KBaTOPOM.

oTpULATEAbHBIM,
HYNEBbLIM,

“MOROXKWTENbHBIM, .
_-III I'IOJ'IO)KIr‘ITeﬂbeIM. “ OTDH aTeanblM.

a. 1 mapra, L NES

22 mapra,
nepsoe anpens,
nATHaAuaToe anpens.: -

1. a"“"_lﬁ'r B A r. 3

' 12. | a,.'

Pak, 6. Koaepor.=
Becu,, r. OBeH
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13. a. prra CKHOHeHHﬂ p.aHHoro caemna,
6. ropusonra; -
B. HebecHOro skeartopa,
T. 9KAWATUKAN, '

14. a. ecnn cMOTpPETb CO CTOPOHDI
- - CeBEpHOro noawca Mmpa,
0. ecan CMOTpeTH-CO CTOPOHSI
- KOxHOTO nonwca Munpa,
B. 43 TOUKM Cesepa,
r.. 13 Toukn. 3anaaa.

15, a. ranakTMueckas,
6. mexaprosa,
' B. - 3KBaTOpManLHas,
. 3KAnNTHYECKas.
16. a. 24 uaca, ‘
6. 15 vacos,
.8. 1/2 vaca,
r. 1 vac.
17. - a. 0AaHa MWHYTA,
6. 15 MmuHyT,
B. OJAUWH rpagyc,
r..15. .
18: . I.. I-- "' ‘-
.ao . ﬁc B'c -~ l'.
.*a:;k '
3 o sk % % o . . ok
. . .x. * * . .
¥% - T ok : R
X% b £ .
. * %k '
* R L * %
kR Kk C : :

19. a. naockocTb HebecHoro akearopa,
6. nnockocTe ropusoHTa,
B. CpPenHKi0 AuHuK Mneutoro l'Iym,
. NAOCKOCTb, NEPNEeHAUKYASPHYIO NN0CKOCTH
' cUMMeTpuu Mnequro Nyma.

KaK cepeﬁpmc:'raﬂ noaoca Henpaawnbﬂom bopmet,
Kak ManeHekas Touka y lNonspHoi 3seaau,

270 SBGS,D,HOG CkKenaeHwe B Co3Be3ann Tenbua

KOTOpOe BWAHO HEBOOPYXEHHBIM rnasom,
3T0 MHOXECTBO criabuix 38e34 BOAKU3N Ceaepuoro
noawca muvpa. '
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WTOTOBHIY TECT 25

a. 6. B,

2._aﬁa;kyéx paz_'
a. 10, 6. 4“;b

A | 6. : o 8.

a’ .
6. 4, B.’ 5, r. 7.

5. a. Opmou, 6. flebeas,
: 8. Kaccuonesn, r. Spm.u.aH.

6. - a. Peryn, 6 bera Ll,eHTaBpa

B. AxepHap, Anb,neﬁapaﬂ
7. . |
alo- I - ; ﬁo :
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10.

11.

14.

HAYI'ONbHWK, KWCTO4YKA, XNBONMWNCELU,
CKYJ_}bI‘IT(gP. PESEH,JEHECK&)I‘I. OKTAHT, NEYb.
‘a. 1, . -5, B. 9, r. 4. : -

Nanang 21185, Mepak, Aeneb, AQybre, Peryn,
Pureno, ®erga, Pomanbrayr, Muuap, Merpeu,.
a. 6, 6. 4 8 5 TIT7

a. 9 000 000 000 xm,

6. 946 000 000 000 km, .
B. 9 460 000 000 000 km,
r. 4 960 000 000 000 KM.

a. B TOouke ceBepa

6. wHa CesepHOM nonawce Mvupa
B

r

B TOUYKE 3anapa,. .
BCcerga B Touke HabmwoaeHuns.

r. .

cna P

P IQHS

a. Ha CesepHOM nonwnce,
6. Ha HOxHOM nonwoce,
B. B CPeAHUX WupoTax,
r. Ha akBaTtope.

FOPUSOHT

reorpapuueckoin gonrore. -
Mecra HabnoaeHns,
6. +90,
B. reorpaqmqecxon WHPOTE -
0 Touku HabmoaeHns,
r. 0. :
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15. Ckopnuod. Ckynonrop. Crpeneu. Cekcrant, Ctpena,
: Kosepor. Komnac. Kuns, Kopma Knt.
_ a. 2, 6. 3,8. 4, 1. 6.
16. a acrpouomuquKan enuHuua,
: 6. napcex, . .
B. 3KCUEHTPUCUTET,
r. CBETOBOW ro.a.-_. -

17. a Cmpuyc.
- B, a Kpecra,
8. «a UeHTaBpa,
r. . Npoxcuma UenTaspa.
Cronetos,.
Cipyse,-
CTpaBuHCKUA,
- CUMOHOB.

18.

e T

19, KB3APAHT,
TPUKBETP,

nocox,

uHTeptpepomeTp

nonyanameTp 3eMHoﬁ opﬁmu,
_ Avamertp. 3emau,
" avamerp ConHua,
nonyanamerp opﬁmu I'InyToua

- 20.,

TeoPrwmon

Mou KOHCHEKTH H _pnlc_yli'Kp_i -COC'l"a'BJIe-H-bI ‘M0 KHHTaM:

.El.eTcxau suuuxnone.qna M.: npocaemeune. 1965 u 1972

. LN, Nepensman. 3anuMaTensHas acTpoHomua. M.: Hayka, 1966,

. @10, 3urens. CokpoBnwa seesaHoro Heba. M.: Hayxa., 1980.

. T. YepHenko. 3sesau, nnanetw, Teneckonu, Jl.: XyaokHuuk PCOCP, 1991.

. Fepon 3nnans, Exatepunbypr: Cpe.qne-vpanbcxoe KHWXHO8 U3aTenbCTEO, 1999,

. A. MockoBckut. AcTpoaorus, Exa'repmuﬁypr M:marenbcmo Ypanbekoro. :

‘yHuBepcuTeTa, 1992,

. .1, Nepensman, 3aHuMarencHaa' ¢u3uxa M.: Hayka, 1979.

. M, Koaryw. Mup dnsuku, M.: [letckaa nurepatypa, 1984,

. CoBeTCRUA dHUMKAONEAUUECKMA CAOBapL, M. Cosevckas 3Huuxnone.qms 1981,
Y7o eu.a,e "MOXHO 4UuTaTh NO BCTpOHOMHH.

. M.B. Wernos. OTpaxentuie 8 Hebe Mmnou 3emnn, M.: Hayka, 1986,

. E.I. NlesButan. Mansiwam o 38e3nax u nnaHerax. M. I'!pocaem.euue 1986.

. B. KaueHko. Hanp,u cosaesnue ‘M.: 1974, ‘

w0 -l SN Wk =
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P  OFNABREHME

YACTDB 1
BaepeHn
‘BansaTue
3anaTve
-3aHaTne
3anaTne
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] 4
1.1 YTO USYHRET ACTPOHOMMAT ...\ iieerrrnnioriatiaisivennaesaasisicassessd
1.2 MepBbiit BarNAn Ha 3B&3AH0E HEBO ........ . cciirvruriiieernniensrases B
1.3 O HA3BAHNAX COBBEIRUM 1 vuvvrerurissssnssnnnnssrrrsrriosssyrrersancesB
1.4 Tec11110
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1.1

1.1

1.1
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3anaTve
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0 NepBoe 3HAKOMCTBO C HEOECHOM CPEPOM ...t vuvvrevrinnnnrnonanrnenssnss 22
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