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M3yyeHnem KocMoca YenoBeyecTBo
3aHANOCh B Te BPEMEHa, Koraa elle

He CyLecTBOBa/IO HAyKM KaK TaKOBOM,

a B KayecTBe TEXHUKWM UMENNCh NULLb
NPYMWUTUBHbBIE OpYaAUA Tpyaa. e

Vike Torga ana segeHnAa 3derTUBHOIo
CeNbCKOro X03ANCTBA YeI0BEKY

Hy*KeH 6bin npeaenbHo TOYHbIN
KAJNNEHAAPD. A coctaBuTb €ro MOXHO
Obl/10 TONIbKO OAHUM CNOCO6OM —

no 3BE3AAM.

Benvknii gpeBHerpeyeckuii aCTpoHOM
FMNNAPX HUKEUCKWUM so |l B. 10 H. 3.
coctasvn NMEPBbIA B EBPONE 3BE3/1HbIN
KATANOTI c koopavHatamu \
OKOJ10 ThiCAYM 3Be3AO.

BennKkuii noibckmin acTpoHOM, MaTeMaTuK U MeXaHuK
HUKOJIAW KONEPHUK (1473—1543)

aenaetca OTLLOM FEJIMOLLEHTPUYECKOM
CUCTEMbI MUPA.

Hanbonee 3HaunTeslbHoe BAUAHME HA HAYKY OKa3as
UTanbAHCKUIA acTpoHom FAJIUJIEO FAJIUJIEN
(1564—1642). Ero Ha3biBaoT «OTLLOM
COBPEMEHHOW HAVKMW».
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BCEJIEHHASA — 370 6eckoHe4YHoe NpoCTPaHCTBO, OKpYrKatollee becuncieHHoe
KonnyecTBo HebecHbIX Ten. HebecHbiMn Tenamu HasbiBatoT 3BE3/4bl, KOMETbI,
ACTEPOMADbI, NNIAHETbI 1 mHorne gpyrue o6bekTol, COOPMUPOBABLLUUECA
B KOCMOCE. Kpome 3Tux HebecHbix Ten BceneHHana cogeput ewe MUJIJIUAPADI
FAJIAKTUK, TYMAHHOCTEW, YEPHbIX AbIP.

MoToKk meTeopuToB.
Bupg n3 KocMmoca

h

MeTeopuTHbIN
noxab. Bug c 3emnun

KOCMOC — 570 Bce npocTpaHcTBO BceneHHom, HaxoaAweecA 3a npegenamm rpaHnLy
HUMHUX YpOBHel aTtMocdhep HebecHbix Ten. Hanpumep, 3EMJIA U BCE EE OBUTATEJIN
ABJIAIOTCA YACTbIO BCEJIEHHOM. KocMoc e HauMHaeTcs Ha Boicote 100 KM
OT MNOBEPXHOCTM HaLleW NaaHeTbl, TO eCTb TaM, Iie 3aKkaHuMBaeTCA ee BO3AyLlHaA 060/104Ka.

MonsapHoe cuaAHMe.
Bupg n3 Kocmoca

MonapHoe cusaHue.
Bug c 3emnmn

Kocmuueckuii Kopabnb.

MUcKyccTBEHHDIN ._S_
( Bua u3 KocMoca

CMYTHUK.
Bupg n3 Kocmoca

UcKyccTBEHHbIN
CNYTHUK.
Bupg c 3emnn
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Bnarogapsa pabote CBEpPXMOLLHbIX KOCMUYECKMX
TeNecKonoB COBPEMEHHbIM aCTPOHOMaM yAanochb
paccMOTpeTb HEKOTopble y4acTKM BceneHHon
Ha pacctoasun 10 MJIPA CBETOBbIX JIET
OT 3EMJIUL. OAHAKO ZiloAu CcMOTI'/in e &Y .
VBUAETD JIULLb HEGOJ/IbLUYIO YACTh AR MHorve nccnegosartenm
BCEJIEHHOMN. &% CYMTAIOT, YTO MOCKOJIbKY BceneHHaA
R Q‘ y 6eCKOoHeYHa, 3HAYWT, U CyLlecTByeT
- OHa ToXe 6GeCKOHEeYHOEe KoMYeCcTBO
net. TO ECTb OHA BblJIA,
ECTb U BYAET BCEraA!
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. . Pacwmpenue FORBCRA L
CornacHo camoii nonynApHon Bepcuu, BceneHHan BceneHHoi nocne WP

obpa3sosanack npumepHo 15 MJIPA NIET HA3A Bonblioro B3pbiBa.
B PE3V/JIbTATE BOJ1bLUOIO B3PbIBA. o

Ty

PgCCTOFIHMFI Mexay paBHWHHI;lM”
00beKTamMu go BcenenHori

HacTonbko B@/IMKK, yTo X NpuHATO

BbICYUTbIBaTL HE B Kun
OME
AB CBﬁTOBOM BPEMEHMTPAX,

8 cBeTOBbIX MWHYT 3
20 ceRVE : Jlydy cBeTa NpeofioneBaeT 3a CekyHay
150 MAH KM npuMepHO 300 TbIC. KM, IMEHHO
TaKoe paccToAHWe 1 COCTaBAAEeT

0fiHa CBETOBaA CeKyHaa.




[paBuTaAUMA — 3TO CUa MPUTAMKEHWA,
KOTopol 0b/1aaatoT Bce Tena

n npeameTbl BO BecenernHon. Hanpumep,
3emMnA NpuTArnBaEeT K cebe Bce,

yTo Ha Hen Haxoautca. UMEHHO
BJIATOAAPA 3TOW CUJNE

Mbl HE VJIETAEM B KOCMOC.

YEM MACCUBHEE KOCMUYECKUMN
OBBEKT, TEM CUJIbHEE EINO
FPABUTALLUA. o 3TOM NpuynHe BOKpYr
orpomMHoro ConHua BpallatoTCcA niaHeTbl,
Macca KOTOPbIX 3HAYNTENIbHO MEHblLLe
MaccChbl Hallen 3Be3bl.

3a cyeTt cunbl NpUTAXEHNA

NIYHA BPALLAETCA BOKPVI
3EMJIU, A 3EMNIA —
BOKPYI' COJIHLIA.

(7



[napAa B HOYHOE
Hebo c TeppuTOpUK
Poccun, Mbl ¢ Bammn

MOXKeM yBUAETb
54 CO3BE3AuUA.

PaccToAHne 10 HEKOTOPbIX 3BE3[ COCTaBAAET
MWUIJINOHDbI CBETOBbIX JIET.
Mpenctasbte cebe: JIVH COJIHUA
A0XoAUT A0 HAC 3A 8 MUH 20 C,
a CBET OT KaKoW-HNbY b AaneKow

3B€3/ibl Mbl MO*KEM YBUAETH TOJSIbKO

yepe3 MUJIJIMOHDI JIET! CnyyaetcA Tak,
4TO 3BE3/a YHe normbna, Ho ele MHorue
MOKONEHWA Nlofel NPoLO/IKaT HabNoaaTh
ee CBeyeHue.

Cupuyc

Monnykc

[lpeBHWe rpeku Hbinv N3BECTHBIMU MOPCKUMM
nyTewecteeHHkamn. OPUEHTUPOBATbLCA
B N/1IaBaHWAX MO MOPAM UM NOMOrasio OT/IMYHOE
3HAHME 3BE3HOIO HEBA.
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Co3Be3gue bonblan .
MeaBeauua

Co3Be3pgue
Manasa MepgBeauua

Co3Be3aue leprynec
P TN
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fbHan accamones
ACTPOHOMHECKOTO
aTenbHO yTBEpAUIA

Mo3me acTpoHoMe!

Pume lenepa
MerayHapoaHoro &

coto3a OKOH4
88 CO3BE3AVWA.

[,0roBOPUCE, =

T U3MeHATb U

BonblumHcTBO Co3BeE3aMi 6bINO
HA3BAHO B YECTb PA3JIU4YHbIX
MUOUYECKUX TEPOEB

NN XKUBOTHDbIX — nepcoHaxel
nereHa n ckasaHuin. MHorve Ha3BaHuA
MOryT MOKa3aTbCA CTpaHHbIMK. Beapb,
rMAAA HA PacnosioKeHNA 3Be3

B HEKOTOpbIX CO3BE3AMAX, OblBaeT
OYeHb TPYAHO PacCMOTPETb UK Jare
NpeAcTaBUTb HEKOE ofyLLeB/IeHHoe
CyLLEeCTBO.




3Be3Hble CUCTEMBI U CKOMJIEHNA
3Be3[, CBA3aHHble Meray coboi
CUNaMm NPUTAMEHWA, COCTABAIT
FAJNTAKTURY. /13 MHOMecTBa
ranakTuK U cocTout BeeneHHas.

TymaHHocTb AHApOMeabI

MneuHbIn

Mytb

FanakTuka
i\ TpeyronbHuKa

e
T
W

o

r

FanakTUKM Hamno/IHeHbl OFPOMHbIM KOJIMYECTBOM
MEer3BEe34HOM Mbln 1 ra3a, U3 KoTopbiX 06pasykoTcA
oyaywme 3e3abl. ChopmmpoBaBsLLMecs 3Be3/bl
BpaLlatoTCcA No CBoUM opbrTam BOKPYr eAnHOro
ranakTUYecKoro LieHTpa, NpeacTaBnaAoLero cobol
OrpOMHeliLIee 3Be3/IHOE CKOMJIEHME.

C 3emMn1 HEBOOPYKEHHbIM MA30M MOMHO
YBUAETb TONbKO 4 ranakTuKu: MJIEYHbIN
NMYTb (Mbl B Helt Haxoaumca), TYMAHHOCTb
AHAPOMEbI, BOJIbLUOE U MAJIOE
MATEJIJIAHOBbI OBJIAKA.

B oany rpynny ¢ MJIEYHbIM NMYTEM

BXOAAT COCeAHNe ranakTuKkM —
TYMAHHOCTb AHAPOMEbI

n FAJIAKTUKA TPEVIOJIbHUKA, Take
“MeloLLe COBCTBEHHbIE CNYTHUKK. Bce oHu
obpasytor MECTHYIO FPYNNYV FAJIAKTUK.

S
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dnnunTuyeckaa ..
rajakTuka Lo

FanakTnka“ : o
" HenpaBWpHOM GOpMbI * -

lanakTukm nmetoT Tpu ocHoBHble ¢popmbl: CMTUAPAJIBHVYIO, 3JUJTUNTUYECKYIO

U HENPABWUJIbHYIO (Korga HeT yeTKknx KOHTYpoB). CyluecTByeT 1 YeTBEPTbLIN TuUM,
MPOMEKYTOYHbIN MeX Ay INMNTUYECKon n cnmpansHon ¢opmamn, — JIMH30BUAHAA
FAJTAKTUKA. CaMbiMK KpymnHBbIMK 1, KaK CieacTBre, Hanbosniee 3aMeTHbIMK ABNAIOTCA
CNVpasnbHbIe FATAKTUKMN.

TYMAHHOCTb AHAPOME/ADI.
370 camas KpynHas ranakTvka MectHow
rpynnbl. OHa uMeeT 18 ranakTuK-
CNyTHUKOB. B Heii BpalLaeTca
npubnusuTensHo 1 Tp/H 3Be3f.

TyMaHHOCTAMM COBPEMEHHbIE

yyeHble Ha3biBaloT OBJIAKA
MEX3BE34HOIO FA3A

U MEXX3BE3HOM NbIJIN.

A B opeBHVe BpeMeHa TaKk MMeHOBasn
CKOM/EeHUA 3Be3[ U ApYrX KOCMUYECKUX
06BbEKTOB 6€3 YeTKMX OUepTaHUIA.

(11

o



MJIEYHbIA NVTb —
CNMNPAJIBHAA TAJIAKTUKA,

B KOTOPOW HaxoaATcA 3eMnA, Bce
nnaHeTbl COTHEYHOM CUCTEMBI,
CosHLEe 1 elle HeCKOIbKO COTeH
MUNIMApAO0B 3Be3[ pa3HOW BE/IMYMHbI.

B AcHyto Houb

Ha TeppuTopun Poccum MneyHbiii B Hebe MOKHO paccMoTpeTb
MyTb nyywe Bcero suaoeH B UKOJIE, BENNYECTBEHHYIO CBETALLYOCA
ABI'YCTE U CEHTABPE, ogHako dpKy, packnHyBLIyloCA OT O4HOro

1 B 3UMHME 6e306/1a4Hble HOUM Bbl KOHLIA FOPU30HTa A0 Apyroro.
MOMeTe HaCNaanTbCA BENMKONenuem VimerHo TAR Mbl BUAUM
HaLleil ranaKkTUKW. HALWLY TAJIAKTURY

MJIEYHbIN NVYTb c 3emm.
Pa3FJ'IFI,D,ETb ee cnmpa’ibHyto
CTPYKTYPY ¥ HAC HET BO3MOMHOCTH,
NOTOMY HTO Mbl PacroJiorKeHbl
BHYTPU camoro ANCKa.

KOJIUMECTBO 3BE3/A:
ot 200 go 400 mnpg;
KOJIMMECTBO MNJIAHET:
ot 800 mnpg go 3,2 TpsH.

MACCA: npumepHo 500 mnpg
conHeuHbix Mmacc; AUWAMETP: DRI
100 000 cBeTOBbIX J1ET. TS g A e _ 2

(12




Pa3mbiTas 6enas nonoca B Hebe
[PEeBHMM rpexkaM HaromuHana
HEBECHYIO JOPOTY,

Ha KOTOpYO, COrNacHoO NereHae,
nponunna MonoKo 6oruHaA lepa.
Mo3TOMy OHM U Ha3BaM 3Ty
Mosiocy «MOJIOYHAA [0oporay,
UK «MJIEYHDBIN MYTby.

TepMUH «ranakTnka»
npoucxoaumT

OT rpeyecKoro cnoBsa
«ranaKkcmnacy, KOTopoe Toxe
NepeBOANTCA KaK «MOJIOYHbIN».

fAnpo Op6uTta
FanakTnkm ConHua TeMmHas

PykaB J
Crtpenbua

Pykas
Jlebepnn
PykaB
LleHTaBpa

Kak npegnonaratot yyeHble, FAJIAKTUKM MJIEYHbIW NYTb U AHAPOMEA
CBJINKAIKOTCA CO CKOPOCTbLIO BOJIEE 100 KM/C. EcTb BEpOATHOCTD,

4YTO NPMONN3UTENBHO Yepe3 3 MAPA NET OHU CTOSIKHYTCA M B pe3ynbTaTe obpa3yeTcs
eVHaA rMraHTCKan raflakTuKa.




A s g ‘f% '.'_--“.
YepHbIMKU OblpaMy Ha3bIBAKOT YHACTKN
KOCMOCA, NPUTAXKEHNE KOTOPbIX HACTO/IbKO
Benuxko, yto OHU CMNMOCOBHbI
BTArMBATb B CEBA HAXOAALWMECA
nMobJIN30CTU KOCMUYECKMUE
TEJIA: METEOPUTLI, ACTEPOUADI,
NNAAHETbI U AAXE 3BE3Abl. HebecHble
Tena, NornoLweHHble YepHoW Oblpoi, HUKOraa
He BO3BpaLlatoTCA.

FrPAHULbI YEPHOM AbIPbl HA3bIBAKOT
FOPU30HTOM COBbITUN. 11060/ KOCMUYECKI]
06BEKT, NepeceKLnin FOpU3oHT cobbITuiA, byaeT

3aTAHYT B YEPHYIO Ablpy C HEBEPOATHON CKOPOCTbLHO.
MOLUWHAA CUNTA NPUTAXKEHUA MTHOBEHHO
PA3AABMUT EIro, nPEBPATUB B NJIOCKUN
AUCK, U NO CNUPA/IU NOTALUUT K CBOEMY
LEHTPY, '’AE HEBECHOE TEJ1IO UCHYE3HET
HABCEI4A.

[14)

3TU KOCMUYECKME
OBJIACTU OBPA3VIOTCA

HA MECTE 'MBEJIN 3BE3 /.
Korpa 3Be3ga norubaet, oT Hee
0CTAeTCA NULb CUNa NPUTAMKEHNS,
TO ecTb YepHan Aplpa. OKasaBLwmecs
B MOJIe MPUTSMKEHNUS YepHOW
Jblpbl NNaHeTbl UK 38e34bl PaHO
UM NO34HO GyayT el NMOroLLEHbI.

NMPUTAXEHUE
YEPHOM AbIPblI
He MoryT npeofoneTb i
LarKe YacTuupl cBeTa. |
NMeHHO no3ToMy YepHaA
acipa HEBUAUMMA
B CBETOBOM
MUANA3OHE. Ve
f 4



B HacToAwee Bpema
ACTPOHOMbI OTKPbUIN
MHOIO YepHbIX

AbIp, 1 HEKOTOpbIe

M3 HUX Jare HaxodATcA

B Hawen [anakTuke.
BJINMKAULLYIO AbIPY
OTAENAKOT OT 3EMJIN
7800 CB. JIET. >10
J0CTaToyHO H6e3onacHoe
paccTosHue.

B6nn3u ConHeuHol

CUCTEMbI HET OYeHb CTapbix 10Ul volHeimne

3Be3[], KOTOPbIE B CKOPOM KBA3AP"|’ \A3n\j‘-\M3Ha | MbiMN

BPEeMeHM MO Obl NMpeBpaTUTLCA oun ceeTa v rasa, anKT M MPE;

B YepHyto apipy. A Hawe ConHue e M e n epcTaBnAloT cobovn

OyOEeT HUTb elle Kak MUHUMYM CuntaeTcs, 1To oHun NP o va HauanbHoM

5 MJIPA, JIET ( Gy ylLwx ranat eHbIX, 37O,
' : ' anpa oy Mo MHERVio Y4

MCTOPUA NMONIETA 3EMHOIO
KOCMUYECKOIO KOPABJIA,
KOTOPbLIN 3ATAHVYJIO
B YEPHVYIO AbIPY, — CHOMKET
®AHTACTUYECKMMN. Ha camom
aesie Ha 3emM/ie He CyLLeCTBYET TaKnX
cBepxaasibHUX neTaTtesibHbIX arnrnaparos,
ROTOpPble MOI/N 6bl AO0CTU4Yb
rOPU30HTA COObITUIA.
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