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enukui tnsnk CTBeH XOKWHT, BHECLLUI HEOL,EHUMbIN
BK/af, B Halle NOHUMaHWe BeeneHHoit, B kHure «Kpatkas
ICTOPUS BPEMEHW» OCTaBMA TONbKO OfHY hopMyny —
E = mc2. YueHblit NOCTyNuA Tak No HaCTOSHWI0 PeAaKTopa,
KOTOPbIV CuMTan, YTo Kaxas (opmyna CHUXaeT KONNYecTBo
ynTaTenel — ux AKobbl NyraeT U3NULIHSAS CIOXHOCTb
matepuana. B aToil kHure 13 opmyn Bbl TOXe HaaeTe TONbKO
3HaMeHWTOe ypaBHeHVe JMHILTENHA, a Takke 0ObACHEHMe,
noyeMy OHO KapfyHaNbHO NOMEHANO Halle NpeAcTaBneHne
0 MUPOYCTPOWACTBE.
J70T «AT/ac» NpeacTaBnsieT coboi cBoeobpasHbiit
nyTeBOAMTENb N0 BCENEHHOM, KOTOPbIA NO3BOUT COBEPLUNTL
nyTeLecTBKe N0 NPOCTPAHCTBY-BpeMeHU. Haw cTapT —
370 bonbLUoit B3pbIB, NpousoLeaiiee 13,8 Mapg net Hasag
rpaHaMo3HOe COBbITUE, NONOXKMBLLEE, KakK CUUTALOT YUEHbIE,
Hayano Mupy. Mbl yBIANM CaMble laneKne N3BeCTHbIe
ranakTuKi, OKUHeM B3rnsaoM nayTuHy BeenenHol

W FUraHTCKME CTPYKTYPbI, NPOTSHYBLUMECS Ha MUNMIMAPAI
CBETOBbIX JIET, 0CTAHOBMMCS Ha 3arafikax TeMHOI MaTepui

11 TEMHOV 3HEPT N — HEWU3BEAAHHbIX CYLLHOCTEN, KOTOpble
BNVAKOT Ha BCE KOCMMYECKOE NPOCTPAHCTBO U MUPHALbI
HaxXoAALLMXCS B HEM 0OBEKTOB.

3aTeM Mbl NpnbAN3MMCs K ranakTikam — OrpOMHbIM
CKOMNEHUAIM 3BE3AHbIX CUCTEM, MPOMAEM MUMO FOPU30HTA
COBBITHI YePHON AbIPbI, OLLYTIM Xap OT KPacHbIX 1 ronybbix
TUraHTOB, YBUAMM YAMBUTENbHbIE 3K30MNAHETHI, NOCTApaeMCs
nonmartb B riybuHax kocMoca nnaHety-bpogsry.

Mocne 3Toro Mbl BepHeEMCs B pofiHyto CONHEUHYHO cucTeMy, rae
MOCETVM BCE NNaHEeThl U MPUKOCHEMCS K TaliHaM KaXKLoM 13 HIX,
a TaK)Ke y3HaeM, kakas cyabba xaeT Hawe ConHLe 1 noyemy Bce
Mbl COTKaHbI 13 aTOMOB, POLMBLUMXCA B HEApaX Aanekux 38e3M,.
1 HakoHeL, Mbl TOBTOPUM NepBble LWary nogel B KocMoc

v nonpobyem 3arnsHyTb B byayliee, CMeNo yCTpeMAssch Tyaa,
Kyda He CTynana Hora yenoseka.
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APEBHEHILIHE HABAHOIATEAH

CTPOHOMMUS ABNSETCA OAHOM M3 (hyHAAMEHTaNbHbIX HayK, 3aa4a
KOTOpOW — n3y4aTb BceneHHyto. C NOMOLLb TENECKONOB U APYruX
ACTPOHOMUYECKMX MHCTPYMEHTOB, NPUMEHSIS MAaTEMATNYECKME MOLENH,
BbIABMras PasnnyHbIe r1noTesbl, yueHble HabAatoT 32 KOCMOCOM, YT
MOHSITb, KaK NOSIBU/IACh, Pa3BMUBAETCA U yHKLMOHMpPYeT BeeneHHas
11 KaKoe MeCTO 3aHMMaeM B Hell Mbl. A 3apoaunach aCTPOHOMUS ThbiCAYM
NeT Hasaf, — KOrfa Halwy NpeaKy BrnepBble NOCMOTPENM Ha 3BE€3AH0E
Hebo...

HACKAAbHDIE PHCYHKH

B snamennroii cBonMn HackabhbiMn pucynkamn newepe Aacko (Dparuns), caenantimm
npuwepto 19 Thic. AET Ha3ap, HaiijeHbl H30DPAKEHNS WECTH 3Be3(. YyeHbie
HHTEpPETHPYIOT X Kak ckonaenne Maesbi  cosse3nnn Teabya. Hackaabibie pucyhkn
8 Anvte (Hopserns) cosasaance 8 4200—500 rr. o n. 3. Momuwo oyesnaHbIX cueh

OHH BKAIOYAIOT H TGOMETPHYECKHE CHMBOABI, KOTOPbIE MOXHO HHTEPNPETHPOBATH
KaK acTpoHOMHYEcKHe 0DbexTbl. Brpouem, HX HCTHHHOE 3HAYEHHE NoKa 0cTAETCA
arapKoi.

[lpeBHelilune acTpOHOMUYECKUE
CMMBOJIbI, OCTABNEHHbIE
nepBo6bITHBIMY IOLbMU,
NpeAcTaBnsioT coboit yanBUTENbHbIE
CBUAETENbCTBA UX HAbN0AEHNI

3a HeOOM 1 MOMbITOK MOHATh
OKpyXarWwmin Mup. OGHUMU U3 CaMbIX
pacnpocTpaHeHHbIX CMBOJIOB
aBnsTcs n3obpaxeHus ConHua

B BUIE KPYroB Ui Anckos. OHM YacTto
LLOMONHANNCh Ny4aMu, UCXOASLLAMY
OT LieHTpa, YTO CUMBONN3MPOBANo
COMHEeYHble Nyun. JyHy 1 ee dasbl
1306paxanu B BiLE CEProB,
NoNyMecsLEB 1 NOMHbIX KPYroB,

YTO OTPaXano U3MeHeHUs NYHHOro
LMKNa. 3Be3Mbl PUCOBaY B BULLE TOUEK
U ManeHbKMX KpyroB.

HekoTopble HackanbHble PUCYHKM

1 NeTPOrnntbl CUMBONU3NPYIOT
rpynnbl 38e34, Hanpumep Mnesgpl.
Tak, Mapusi Paiixe, BeyLuas
ncenenoBaTeNlbHMLA OrpOMHbIX
reornudos B Aon1He Hacka B Yunu,
CyuTana, YTo BCE PUCYHKM CAENaHbl
LJ151 peLieHUs aCTPOHOMUYECKMX

UK acTponornyeckmx 3agad. OgHako
6onee nosgHue nccnegoBaHus
acTpoHoma [lxepanbaa XokuHca
NO3BO/IUN OLHO3HAYHO COMOCTABUTD
C HebEeCHbIMM OPUEHTUPAMY NNLLb

20 % nnHKit Hacka. Tak uTo nnato
No-NPeXHEMY 0CTAeTCS 3arafKon

LJ151 YYEHBbIX.

TNayk — 00HO U3 CaMbIX

U3BECTHbIX U306paxeHul Ha naaro
Hacka. [pynna actpoHomoB

u3 Yukarckoro niaHeTapus cyutaer,
Y70 370 OUArPAMMA KPYNHOIO
3Be30HOr0 CKONJIeHUs B C03Be30UU
OpuoHa.

Actponomns [4]



HebecHbli anck u3 Hebpbl —
YHUKanbHbIA apTethakT, KOTopbIN bbin
13rotoBneH okono XVII 8. 4o H. 3.

B OKpecTHoCTaX Hebpbl B COBPEMEHHOM
lepMaHum. IT0T 06beKT cunTaeTcs
O[IHOM 13 Hanbonee 3HauNMbIX
HaXOf0K, CBS3aHHBIX C [[PEBHUMM
NpeLCcTaBAeHNs MU 0 KOCMOCe

¥ acTpoHOMUW. [McK uMeeT auameTp
okono 30 CM v BbINOAHEH U3 Meau,
UYTO YKa3bIBAET Ha BbICOKMII YPOBEHb
MacTepcTBa ero cosgarene.

Ha anck HaHeceHbl CNoXHbIe
rpaBMPOBKU, M306paxatoLLme
pasnuyHble HebecHble Tena

¥ reomMeTpuyeckue urypel.

370 OTpa¥aeT NpeAcTaBieHNs
LPEBHUX Nt0AeN 0 Mupe

W ero ycTponcTee. B yacTHocTy,
“ccnenoBaTenn 0TMeYanoT,

4TO Ha IUCKE CXEMATUYHO NOKa3aHbl
COJTHEYHbIE W JIYHHbIE LMKIIbI, & TaKXKe
Lpyrve aCTpOHOMUYECKHNe SBNEHMS.
Buaumo, xutenu Hebpol obnaganu
3HAYUTENbHBIMU MO3HAHUSMY

B 061acTN acTpOHOMUM.

Ha duck HaHeceHbl U306paxeHus
Connya, JlyHbi u 32 38e30, BK/0Yas
ckonneHue [lnesobl.

CTOYHXeHAX — 3TO APEBHMUIA
MeranuTUYecKuii naMaTHUK,
PacrnooXeHHbI Ha tore AHrnum,
KOTOPbIN 4acTo paccMaTpuBaeTcs
Kak acTpoHoMuyeckas obcepsaTopus.
WccnepoBaHmns NoKasbiBakoT, 4To 3TO
rPaHLMO3HOE COOPYXKEHWE MOTIO
MCNONb30BATLCS KaK COMHEYHbI
KaneHgapb, N03BONAS APEBHUM
N0JAM OTCNEXMBATD CE30HHbIE
M3MEHEeHUS U BaXKHble
acTpoHOMUYecKue cobbITUS.
OcHoBHOE Ha3HaueHue CTOyHXeHAXa,
COrNacHo 37O BEPCHM, 3aKMHOYANOCh

3akarHoe conHue Had CToyHXeHOMEM.

B HabMIOIEH M 3@ COMHLEM,
0CO6EHHO B MOMEHTbI IETHETO

11 3UMHEro CONHLECTOsHNS. JleTHee
COMHLECTOsSHWe nponcxonut 20

1M 21 MIOHS, KOraa Hale CBeTuno
LOCTUraeT CBOE HaMBbICLLEH TOUKM
Ha HebecHoll chepe. B 310 Bpems
O[LVH W3 KPYMHbIX KAMHE, U3BECTHbIN
KaK «AnTapHblit KaMEHb», NPSMO
yKa3blBaET Ha TOYKY BOCX0Aa COMHLA.
OfHaKo HeT CBUAETENLCTB, KOTOpble
O0[JHO3HAYHO NOATBEPXKAAM Obl
ncnonb3oBaHue CToyHXeHL A

Kak obcepBaTopui. OH MOT BbINONHSTD
MHOXECTBO (DYHKLWIA, BKNOUASA
KYNbTOBbIE W PUTYasbHbIE, & ero
«aCTPOHOMWUYECKas POsib» Moria bbiTh
NULLb OAHOM U3 HUX.

[IpesHeiiwne nadatopatean [9]



NEPBBIE ACTPOHOMbI

PEBHWE LyBUIN3aLLIMN, He 06N1aLaBLIME NPAKTUYECKN HUKAKUMU

acTpOHOMMYECKUMM NPHUBOPaMK, NCMONb30BaNM HABMIOAEHNS

3a HeBECHBIMM TeNamu 15t CO3AAHNS KaneHaapew, NpeackasaHus
CE30HOB 1 OPMEHTaLM B NPOCTPaHCTBe. ErvnTsiHe, BaBUIOHSHE, FpeKu
3aN0XMM OCHOBI A1 PA3BUTIS ACTPOHOMMU Kak HayKK, U UX HabntofeHus
1 METOLLbI 1O CUX MOP BbI3bIBAKOT BOCXMLEHWE U YBaXEHME.

AcTpoHoMbl IpesHero ErvnTa
pa3paboTany 0OfMH 13 NepBbIX
COMHEYHbIX KaneHaapei, 0CHOBaHHbI
Ha BuXeHum 38e3abl Cupuyc.

70T KaneHzapb cocTosn 13 365 aHen
1 6bin pasaeneH Ha 12 mecsues

no 30 gHew, ¢ fobaBneHnem nsTun
LONONHUTENbHBIX IHEN B KOHLE roga.
ErunTaHe nepBbiMK 3aMeTUNN

1 ICMONb30BANY rennaknyeckuin BOCXOL,
Cupuyca ans onpefeneHus BpeMeHu
Hayana pasnua Huna. 310 cobbiThe
ObIN0 BAXHBIM ANS CEbCKOrO X035MCTBa
1 penurnosHbix 0bpspos. ErnntaxHe
TaKe BHUMaTeNbHO Habnoganu

3a [IBVKEHVEM 3BE3[, NnaHeT

1 JlyHbl. Tak, Benukas nupamuaa

B [13e OpMEeHTMPOBaHa N0 CTOPOHAM
CBETa, a XpaM B KapHake BbIpOBHEH
M0 HanpaBleHWI0 BOCXOAA COMHLA

B [1eHb 3UMHEr0 CONMHLECTOSHNS.

TEAHAKHYECKHR BOCXO]

JT0 MOMENT, KOTja 3Be3a

1A TIAGHETa BrEpBble MOABAAETCH
1a YTPEHHEN Hede nepep BocXojoM
COAHUA NocA NEpHOJA, KOra OHa
DbiAa HEBHHMA H3-3 DAH30CTH

K HaLeMy CBETHAY.

Mupamudsi B [uze (BBepxy) u xpam B KapHake.

Ckapabeu — cBSWeHHbIe #YKU y OpeBHUX eruntsiH. C4utanoce, Yto, Karas
cBoll Wapuk, oHu NoBTOPsHOT NyTh ConHya no Heby. Okasanock, YTo ckapabeu
cnocobHbl paznu4ars ceet MaeyHoro [TyTu U ucnosb30BATh ero Kak OpueHTup.
OHU BbIbUPAIOT HANPABAEHUE U CiedyroT eMy, YTObbl KATUTL CBOU WapuK

no npsmoli nuHuu. Ckapabell — 00HO U3 HEMHOIUX ¥UBOTHbIX, UCNO/b3YOU{UX

HebecHble OpUeHTUpbI 0715 HABUrayuU.

Actporomns [6]



BaBWnoHCKas acTpoHoMYs Bbina TecHO
CcBSi3aHa Cc acTponoruen. ACTPOHOMbI

B TO BPEMs COCTaBASAN FOPOCKONb

¥ npefckasbiBany byfyluee Ha OCHOBe
nonoxeHus HebecHbIx Ten. Ho Bce xe
LpeBHue yueHble BHec 1 6onbLuoi
BKNaZ M B HACTOSILLYIO HayKY.

Tak, BaBUNOHsIHe pazpaboTanu
CNOXHbIE MaTeMaTNyecKne MeToAbl
ONS pacyeTa iBMKEHNS nnaHeT

1 38€3A. OHM ncnonb3osany

CUCTEMY CUMCNIEHMUS Ha OCHOBE

60 (wecTnaecsTepuyHas cuctema),
4TO NO3BOAUNO UM NPOBOAUTD TOUHbIE
BbIYUCIEHNS. YAMBUTENBHO, HO ee

Mbl UCNOMb3YeM U CEroAHs: Hall Yac
no-npexHeMy Aenutcs Ha 60 MUHYT,
a MMHyTa — Ha 60 cekyHL.

JpatocteH onpegenun oanHy
OKPYXXHOCTM 3eM/1 C yAMBUTENbHOM
TOYHOCTbI0. OH 3Han, YTO B ieHb IETHEero
conHuecTosHus B ropoge CueHa ConHue
HaxXOAMTCS NPSIMO HaL, roN0BOM, W ero
Ny4y NafakoT B KONOAEL, BEPTUKANbHO,
He co3faBas TeHu. B TOT xe fieHb
YUEHbIV U3MEPUN YyroN NageHus
CONHEYHbIX Nyyeil B AnekcaHapuu:

OH COCTaBWN NpumepHo 7,2° (1/50 yacTb
OKPYXHOCTH).

JpaToceH 3Han, 4To paccTosiHue
MeXay 3TUMU ABYMS TOPOAaMu
cocTasnsgeT npumepHo 800 km.
/icnonb3ys nponopuuio, OH paccunTan,
4TO MONTHAs OKPYKHOCTb 3eMK
L0/MKHa 6bITh B 50 pas 6onblue
paccTosiHus Mexay CueHoit

1 Anekcangpueir. Takum obpasom

OH NOMYYMA LJINHY OKPYXKHOCTW 3emnu
okono 40 000 km.

AcTtpoHomus B [ipeBHel peLun
LO0CTUrNA 3HAYUTENBHBIX YCNEX0B

11 OKa3ana orpoMHoe BIUsiHNE

Ha pa3BMTHE HayKW B LieSI0M.

Knasgauit MTonemeit paspabotan
reoLeHTpUYecKyto Mofienb BeeneHHon,
B KOTOPOW 3eMns HaxoauTCs

B LieHTpe, a BCE NNaHeTbl 1 3Be3/bl
BPaLLAOTCH BOKPYT Hee. 3Ta MOAens
LOMUHMPOBana B aCTPOHOMMM

Ha NPOTSKEHUM MHOTUX BEKOB.
Bnpouem, Apuctapx Camocckuii yxe
TOrAa NPELNOXMUA MAEH, 4To 3emMns

W Lpyrue nnaHeTbl BPaWaKTCs BOKPYr
ConHua. Ho ero runotesa He 6bina
npuHATa.

lpeyeckue acCTPOHOMbI U3Mepsm
pa3Mepbl 3eMnu 1 paccTosiHUS 10 JIyHbl
1 ConHua. meHHo B Mpeuynn n3obpenu
Of}HW W3 NepBbIX UHCTPYMEHTOB

O1s HabntoaeHuin — actponsibum

¥ apMUNAsSpHble cdepbl A8 M3MepeHus
YrNOBbIX PACCTOSHWA Mexay 3Be3aamm
Y nnaHeTamu.

MopTpet Knagdus lMronemes.
[pastopa Ha OepeBe U3 KHUru
Hukonas PousHepa. 1587 r.

24
JUPTER

leouyeHTpuYeckas
Modesib Mupa.

«ADMATECT» — OCHOBA OCHOB

«MbMarecty, nan «Benkoe HaTeNaTHYECKoE NOCTPOEHHE N0 aCTPOHOMHH

B 13 kunrax» — Kaaccuyeckwii Tpys Kaagna lroaeves, nanncantbiii okoro 140 . w. 2.
[loMnMo n3AoXeHHa reouenTpHyeckoii MogeAn BoeAenHoii on BKAIDYAET 3Be3AHbIi KaTaAor,
CopepXaLlHii 0KOAD TbICSYH 3BE3] C OMMCAHHEM HX NOAOXEHNS W ApkocTh. B nepabix psyx
KHHTaX TAKIKe H3A0KEHDI MaTENaTHYECKHE OCHOBbI ACTPOHOMHH, BKADYAS FEOMETPHID

1 TPHIOHOMETPHIO, HEOGXOMMMbIE JAS PACYETA IBHIKEHHA HEOECHDIX TEA.

«A\bMarecT» 0CTABaACA OCHOBHDIN TPYAOM N0 ACTPOHOMHH Ha NPOTAKEHHH TPHHARUATH
CTOAETHIi H 0Ka3a OFPOMHOE BAMSIHHE Ha Pa3BHTHE Haykn B Cpejume Bexa n anoxy

Boapoxgenns.

lepsbie actponomb [7]



CO3BESNY

BaBwunoHaHe 6binv 0oHUMY
113 NePBbIX, KTO CUCTEMATUYECKM

03Be3/1s — 3T0 y4acTku Heba, Ha KOTOPble aCTPOHOMbI pasfennu pasmenin Hebo Ha Co3BE3ANS.

HebecHyto ctepy Ans yRobCTBa OpUEHTALMN 1 U3YUEHNS 3BE3L. VMeHHO B BaBUNOHE CO3RANM 30AMaK,

B ApeBHOCTY CO3BE3MANAMY Ha3bIBANN XapaKTePHble (UTypbI, KoTopblii BKMoYan 12 cossesuii,
obpasyemble APKUMY 3Be3aMU. 3TV Urypbl YaCcTO aCCOLMMPOBANUCH COOTBETCTBYIOWMX 12 MeCALaM rofa.
€ MUDONOrMYECKMMM NEPCOHAXA@MM, XMBOTHBIMI AV NPeaMeTaMu. 3TV CO3BE3AMA MICTIONb3OBANNCH

L5 aCTPOOTNYECKMX NPeaCcKasaHuil

11 CENbCKOXO3AMCTBEHHDIX LieNen.
TPeKy 3aMMCTBOBaN MHOT Ve
CO3BE3[1S1 Y BABUNOHSH M 106aBWN
cBou. OHU Janu co3Be3ansm UMeHa
repoes 1 60ros 13 ceoel Mudonorum.
Tak, B «AnbMarecTt» BKkNto4eHbl 48

13 88 COBPEMEHHbIX CO3BE3AMM.
Kutaiickne acTpoHOMbI fienunu Hebo
Ha 28 «NyHHbIX CTOSHOK», KOTOpbIe
VCMOJb30BAINCH AJ151 ACTPOHOMUYECKUX
11 aCTPONOrNYECKNX Lienel.

ATV «CTOSAHKM» BblK YacTbto 6onee
KPYMHOM CUCTEMBI, BKITIOYatOLLE
co3Be3aya v 38e3gpbl. LinBunusaums
Malisi B LieHTpansHoit Amepuike

TaKkxe aenuna Hebo Ha co3Besaus

¥ MCTONB30BasA WX [1S CO3AaHUS
CNOXHBIX KaneHaapen v npefckasaHus
Spkue 38e30bl, 06pasyroujue co3se3due OpuoHa. aCTPOHOMUYECKMX COBBITUA.

JOHAKAAbHbIR NOSC

Tak Ha3biBatoT NoAC Ha HeecHoii cihepe, Yepe3 KoTopbiii
npoxopuT Bugumbii nyth Conua, Aynbt n naanet. On peantca

ta 12 pashblx YacTeii, Kax[as 3 KOTOPbIX COOTBETCTBYET OAHOMY
13 3opnakanbhbix cosseapuii: Osen, Teaew, bananenr, Pax, Aes,
llesa, Becor, Ckopnnon, Crpeaeu, Kosepor, Boponeii, Poidbl.
Opnako 3emaq BpawaeTca BOkpyr CBOEI ocH, KoTopas

MEJAEHHO KOAEDAETCS, KaK BOAYOK. JTOT NPOLECC HA3bIBAETCH
MPEUECCHei, H3-3a Hee NOADKEHHE CO3BE3[Hii Ha Hede MEHseTca
co spemenen. Co3Beagme, KoTopoe GbiAD B ONPEJEACHHOi TOUKE
tia nege 2000 aet na3ap, ceiivac HaxogHTCH B APYTOM MECTE.
lloatomy ceropa Coanue npoxoput yepes 13 coasesgnii —

K 30HAKaAbHbIM CO3BE3[HAM ADEBHOCTH [0DaBHACH JMeeHocel,.
A natbl, B koTopbix COAHUE HAXOJMTCA B TOM HAH HHOM
30]MakaAbHOM CO3BE3[MH, CHABHO CABHHYAHC.

Actponomna [8]



BEAHKHE
[EOrPA®HYECKHE
OTKPBITHS

B anoxy Benukux reorpagpuueckux
OTKPbITHIA, OXBATbIBAIOLLYHO

XV-XVII BB., eBponerickne
MopennasaTen 1 aCTPOHOMbI

Hayanu akTMBHO UCCNEeAoBaTh

FOxHoe nonywapue, 0TKpbIBas

HOBble C03Be3aMA. [ocnenHne YacTo
nonyyanu HassaHus B YECTb XMBOTHbIX,
MUOOTUYECKMX NEPCOHAKEN

VAN UHCTPYMEHTOB, MCMOMb3YeMbIX

B HaBurayum n aCTpoHOMUN.

Tak, ronnaHACcKNiA aCTPOHOM

v kaptorpag Metep MnaHumnyc B 1597 .
BBEN Ha3BaHus co3Be3amii Xupada

v E@nHopora, KOTopble UCNOMb3yHTCS
A0 Cux nop. Apyrum BaxHbIM coBbITMEM
CTano Co3AaHue 3Be3HOro atnaca
«YpaHOMETpUsI» HEMELLKOr0 aCTPOHOMa
MoraHHa baitepa B 1603 . baitep
BKJIIO4WN B CBOV aTnac 12 HoBbIX
c03BE3AMIA, 6OBLUMHCTBO U3 KOTOPbIX
ObIAn BUAHBI TONbKO U3 KHOrO
nonyLapms.

B 1690 r. yBuaen cBeT TPyA

MoNbCKOro acTpoHoMa flHa lesenvs
«YpaHorpathus». ITOT aTnac Bktoyan
56 KapT, U3 KoTopbIX 54 bblnu
NOCBALLEHbI OTAE/bHbIM CO3BE3ANAM,

a [iBe KapTbl NpeacTasnsnm coboi
nonycdepbl Bcero Heba. B kHure
onucaHbl 1564 38e3abl, 06beANHEHHbIE
B CO3BE3ANA.

SBES/IHASN aNOXA

Kapta Heba, uzobpaxarwas CesepHoe u H0xHoe nonywapus

€ €03Be30USMU U 3HAKAMU 300UaKd.

CosdaHa kaprorpaghom u rpasepom Gpedepukom e Burom

B Amctepdame B 1680 .

88 CO3BE3/IHA

B 1922 r. Ha I feHepanbHoi accambnee
MexayHapo[HOr0 aCTPOHOMMUYECKOr0
cotosa (MAC) B Pume bbin yTBEpXAEH
CMMCOK 13 88 co3Be3MMI, Ha KOTOPbIE
6bIn0 paspeneHo 3BesfHoe

He60. B 1928 1. 6bInu NpUHSATI

YeTKMe N OAHO3HAYHbIE TPaHULLbI
MeXay 3TUMU CO3BE3LNSMU,
NpoBefeHHble CTPOro No NINHMAM
MOCTOSIHHOIO NPSMOT0 BOCXOXAEHMS

W INHWSIM NOCTOSHHOTO CKIOHEH NS

B 9KBATOPUabHOMN CUCTEME HEBECHBIX

KOOpAMHAT Ha anoxy aHeaps 1875 .
B nocneposasLuve 3a 3TUM rofpl

B rPaHuLbl CO3BE3ANIA BHOCUINCH
yTOuHEeHUs, a B 1935 . oHM Bbinu
OKOHYaTesNbHO YyTBEPHAEHbI.

3TV rpaHmLbl 661NN yCTaHOBNEHbI
AnS yR0bCTBa OPUEHTMPOBAHNS

Ha 3Be3HOM Hebe v MKBUaALMK
nycTOT MeX Ay Co3Be3anamu. Takum
obpasom, MAC cTaHpapTM3npoBan
1 yNOpSAOYMA CUCTEMY CO3BE3L NN,
4TO NO3BOMMO aCTPOHOMAM BCEro
MWpa 1CNoNb30BaTh ef/HbIE
KOOPAMHATbI 1 Ha3BaHNS.

Co3seapus [9]
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JBe3jHan BEAMYMHA — 3TO XapaKTepHCTHKA APKOCTH 3Be3fibl. Gambie apkune 3Be3fbl
OTHOCST K NEPBOii BEAHYHHE.

[IAOCKOCTb 3KAMNTHKH — NAOCKOCTb, B KOTOPOii JeMA odpamaetcs Bokpyr GoAnua.

HebecHblii 3kBaTOp — YCAOBHAA AHHNSA, IEASIa8 3BE3HOE HEDO Ha 1Ba NOAYWIApHS.

Actponomns [10]




HOxHoe nonywapue

~ Merac

3 -
Boponeii '
< A

Kur

= N Manbiii KoHb g

y N

\
N\
- a o \
C omanszaym DkHas
. Kyn:y A Puiba N w
Kosepor Ansmaup
SpuaaH
Meub Xypaens

DeHuKC Open
'17{*. AN \
AxepHap' Mwukpockon \
VHpeey 0 G
Puzens /’\ <7> z
3asy Yacbl TykaH
‘\' g

Pezey 0 aBAUH

L 3onortas Peiba CeTi Teneckon

bkHaA Mapa
XKvisonucel l
5 Cronosas | [ oxrant
K\ Topa JKepTBeHHUNK

tOxHas
Kopoxa

XsocT
Wt 3men

3"

lozvey Karonyc

bemensaeiize

Bonbuoii Nec
Cupuyc

XameneoH }‘ '
‘Q}. Paiickas
enyes Ntuua A CKoprvioH
Myxa o {0xHbili TpeyronbHuk
x 3 [Haymm,um
3meeHocel
Lnpkyns EEHOCE )
EavHopor Knnb J{:l%:::m
KoMna/ Bosnk '

QV

Manbiii Mec KewTasp

Becsbl

Tpoyuok

lonosa

EoEed Cnuka

CekcTaHT

— 3B€3/1bl NEPBOHi BEAHYHHDI
— NMAOCKOGTb IKAHNTHKH

— HedecHblii akBaTop

Kapra 3se3gnoro neda [11]




n[:TA“nB"Tb anH“E NEPEBO/bI KAACGHKOB
H G/IBHHYTb SEMALD o

H COXPaHHAH MHOTHE TPY/ibl
/IPEBHETPEYECKHX H HHHIICKNX

cTpoHomus B CpepHeBekoBbe bblna TECHO CBS3aHa C aCTPOsorue ACTPOHOMOB, BKAIYas «ANbMArecT

1 penuruen. B aTot nep1op Hayka passrBanach B 0CHOBHOM [Iroremes. Jtn nepeopbl

B MCNIAMCKMX CTPaHax. VIMEHHO 3T TpyLbl, KOTOPbIE 3aTeM CTanu CTaAH OCHOBOI AR JaAbHEILINX
13BeCTHbI B EBpONE, 3an0Xuny ocHoBY Ans ByayLinX OTKPbITUI B 06nacTy HCCAE0BaHHIi N Pa3BATHA ACTPOHOMHH
aCTPOHOMMM. B Espone.

Mocne nageHuns BENUKMX aHTUYHbBIX
LMBUNM3ALLMIA HAYYHBIA LIEHTP MMpa
cmecTuncs Ha brvkHui BocTok

v B8 LeHTpanbHyto Asuto. Apabekue
MaTeMaTVKW U aCTPOHOMbI COBEPLUMAN
BENMKIE OTKPbITHS, HAMHOTO
NPOABVHYBLUME aCTPOHOMMIO BMeEpPEL.
MycynbMaHcKMe acTPOHOMbI
nocTpounu obcepatopum

¥ paspaboTany UHCTPYMEHTHI

OJ15 TOYHbIX HabnoLeHNi

3a HebecHbIMK Tenamu. OfHow

13 CaMblX M3BECTHbIX bblna
obcepsatopus B bargage,
OCHOBaHHas xanugom anb-MamyHoM.
B obcepBatopusx cocTaBnsnu
noApobHble aCTPOHOMUYECKME
TabnuLbl, MK 3NXKN, KOTOPbIE
“cnonb3oBanuch Ans pacyeTa
MOMOXEHWN 3BE3[, U NNaHeT.

3T TabnmLbl ObINM HACTONBKO
TOYHbBIMU, YTO UX UCNONb30BANN

B TEYEHMEe MHOTUX BEKOB.

Tak, nof, pyKoBOACTBOM y36eKCKoro
npaBuTens, MaTemMaTka 1 acTpoHoMa
Ynyrbeka B 1437 r. 6bin cocTaBneH
«lypraHcKuit 3umx» — Katanor
3BE3HOr0 Heba, B KOTOPOM 6biNo
onucaro 1018 3Be3g. 3T0T TPYA

CTaJ1 OfHNM W3 CaMbIX TOUHBIX

Bud ¢ Bo3dyxa Ha obcepsartoputo Ynyrbeka. 24 mas 2021 r. CamapkaHo,
Y36ekucran.

CnpaBa — coBpemeHHbIll My3ell, CneBa — YKpbITas Kpbiwed
COXPAHUBLAACS YACTb OrPOMHOr0 CeKCTaHTa (npubopa

0ns onpedeneHus BbicoTsl ConHYa u Opyrux 0bbeKToB

Ha0 ropu3oHToM) paduycom okono 40 m.

© Collab Media / Shutterstock.com.

M NOJNHbIX 3B€3HbIX KaTa/noros CBOEro HabnogeHus. Hanpwmep B Hell

BpeMeHu. B noctpoeHHom Ynyrbekom YCTaHOBUNM NPOLOMKUTENBHOCTD
B CamapkaHfe obcepsatopuu aCTPOHOMMYECKOrO rofa
NPOBOAMNC YPE3BbIYANHO TOUHbIE C MOrPELIHOCTbI0 BCEro B 58 cekyHa,.

Actporomna [12]



lnaBHOE OTKPbITWE BEAMKOTO MONBCKOrO
acTpoHoma Hukonas KonepHuka —
refIMoLEeHTpUYecKas Teopusi, Kotopas
yTBEpHAaeT, uto ConHLEe HaxoamTes

B LieHTpe BceneHHol, a nnaxeTsl,
BKNtouas 3eMNto, BPALLLAKOTCS BOKPYT
Hero. 31a Teopws Gbina U3noxeHa

B ero Tpyfie «O BpaLLeHusx HebecHbIx
cthep», onybnankoBaHHOM B 1543 T.
KonepHuK Npeanonoxws, 4to nnaHeTbl
ABWXYTCS Mo opbuTam Bokpyr ConHua,
1 3T0 — NpU4MHa HabnogaeMbIx
PeTPOrpajHbIX ABVXEHWA NNaHeT,
KOTOpble He Mornu BbiTb 06BACHEHDI

B PaMKax reOLieHTPUYECKOI MOaenM.
ACTPOHOM TaKxe Npeanonoxmua,

4TO 3eMns BpaLLaeTcs BOKPYr CBOEN ocH,
4TO 0OBSACHAET CMEHY IHA 1 HOYM.
PaboTbl KonepHika cTanu oCHOBOM

QN9 AanbHERLNX UCCneaoBaHNin

11 OTKPbITWI B aCTPOHOMUM.

Ero renvoueHTpryeckas Mogenb

Bbina npuHsTa M passuTa fanuneo
lanuneem u VioraHHom Kennepom.
MocnepHui, HanpyUMep, MCNonb30BanN
naev KonepHuka ans paspaboTku cBovX
3aKOHOB ABVXEHVS NNaHET.

Bblgarowmiics aTckuit aCTpoHoM
Tuxo Bpare noctponn obcepeatoputo
«YpaHubopr» Ha ocTpoBe BeH, roe
nposoaun HabnoaeHUs 3a 3Be3gamu
11 NIaHETaM1 C HamBbICLIEN ANs TOrO
BPEeMeHM TOYHOCTbHO. Tak, B 1572 T.
Bpare Habntogan CBepXHOBY1O 38€34Y
B co3Be3aum Kaccmoneu. 31o cobbiTne
CTas0 BAXHBIM OTKPbITUEM,
MOCKOsbKY NoKasano, 4To HebecHble
cthepbl He SBNSAIOTCH HEU3MEHHBIMMU,
KaK cumTanock paHee. MiMeHHo
HabntogeHus bpare ctanu ocHoBO
ons pabot MoranHa Kennepa.

Ha namsatHuke Hukonato KonepHuky
B ero podHom TopyHe HaNUCAHO:
«Hukonati KonepHuk u3 TopyHs,
COBUHYBW UL 3eM/1t0, 0CTAHOBUBWUL
ContHue u Hebeca.

© Robson90 / Shutterstock.com

Modesnb ConHeyrol cucTems
B8 0bcepsaropuu umeHu Tuxo bpare
8 Kpyrnol bawHe B KoneHrareHe.

NoranH Kennep onybankoBan HeCKONbKO
BaXHbIX TPYLOB, CPEAM KOTOPbIX «HoBas
acTpoHomus» (1609) v «[apMoHusi MUpa»
(1619). B aT1x pabotax OH U3N0KIN CBOM
3aKOHbI ABVXXEHMS MAAHET 1 Apyrie
BaXHble OTKPbITUSA. 3aKoHbI Kennepa
CTaNn OCHOBOW NS fanbHEMLLNX
VCCNEeR0BaHMIA 1 OTKPBITUI, BKNKOYas
paboTbl Mcaaka HbtoToHa no Teopum

rpasuTaunn.

Kennep Takxe BHEC 3HAUUTENbHbIIA
BK/af B onTUKy. OH paspabotan

TEOpUio pedipakLinm cBeTa 1 n3obpen
YNYULEHHYHO 3pUTENbHYI0 TpYBY,
KOTOpasi N03BONMNA NPOBOAMTL bosee
TOYHbIE aCTPOHOMUYECKME HabMIOnEHMS.

SAKOHbI KEMAEPA

Mepsoiii 3akon Kenaepa. Opdntoi

TIAGHET ABAHOTCA 3nnnncamn, a Coatue
HaXOUTCA B OJHOM H3 (hOKYCOB INAHCA.
Bropoi 3akon Kenaepa. Pagnyc-extop
TIAGHETbI 32 PaBHble NPOMEXYTKH
BPEMEHH OMHCLIBAET PABHbIE MAOLAAH.
Tpenii 3akon Kenaepa. Keapparoi

NIepHOJI0B 0DpALICHNS MAGHET

TPONOPUHOHAABHEI KyDaM HX CPEAHHX

pacctosnii o1 Coantja,

.
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NEPBBIE TEAEGKOMbI

€/1eCKONbI UFPAKT KMOUEBYHO POSib B aCTPOHOMUM, MO3BONSS YYEHBIM

nony4aTh laHHble 0 flanekux 00beKTax 1 ABNEeHNsX, KOTOPbIe HEBO3MOXHO

HabntofaTb HEBOOPYKEHHBIM r1a30M. 3TU NMPUOOPbI MOMOraKT PAcLIMPATL
Halle NoHnMaHve BceneHHoN 1 ee 3aKOHOB. Eciv nepBbIl Teneckon fanuneo
lanunes npencTasnsn coboi TpyoKy ¢ NIMH3aMM, TO COBPEMEHHbIE NPUBopbl —
3TO0 OrPOMHbIE COXHbIE MEXaHW3MbI C CETMEHTUPOBaHHbBIMI 3epKanamu,
KOMMbIOTEPHBIM YNIpaBAEHNEM 1 aAanTUBHON ONTUKON, KOTOPbIE NMO3BONSHOT
nosyyaTh YAMBUTENBHO YeTKME 1306paXeHus.

MepBble ynoMnHaH!s 06 YBENMUNTENbHBIX
npubopax OTHOCATCS K BpeMeHaMm
[ipeBHero Puma: Tam ans yBennyerus
1ICNOMb30BaNN COCYAbI, HAMOMHEHHbIE
BOf0M. B CpeiHEBEKOBbE UTasbSHCKNE
MacTepa pa3paboTanu npoToTUMbI 04KOB
1 11yn, KOTOPble NO3BONSNN YBENNUMBATD
1306paXkeHne NPeAMETOB Ha 61IM3KOM
PaccTosiHMM,

B 1608 r. MoraHH Jiunnepcreit
NPOAEMOHCTPMPOBAN NMEPBYIO NOLIOPHYHO
Tpyby B laare. Ero ycTpoiicTBO

COCTOSNIO 113 BbIMYKIOM 11 BOTHYTOM

JINH3, 4TO NO3BOSISNO YBENNYMBATD
1306paxeHne 0bbekToB. OpHako

B BblZaue naTeHTa Ha n3obpeTeHme
Jivnnepcreto 0Tkasanu: apyrie

macTepa, Hanpumep 3axapui AHceH

13 Mupaenbypra, yxe CKOHCTPYMpoBay
NoAOoBHbIE YCTPOIICTBA M NOAANM
co6CTBEHHbIE 3a5BKM.

B 1609 r., y3HaB 06 1306peTeHum
3puUTenbHON TPYOLI B lonnaHaum, lanunei
CKOHCTPYMPOBa COBCTBEHHBIN TENECKON.
Ero npnbop cocTosi1 3 BbIMyKOM IMH3bI
11 BOTHYTOrO OKYNISipa, 4T0 NO3BONSNO
yBENMUMBaTh N306paxeHne 06bEKTOB

B 20 pas. M ecnu ronnaHackue

macTepa cobupanu nof3opHble TPyObI
415 TOro, 4To6bI paccMaTpuBaTh 06bEKTI
Ha noBepxHocTV 3emMnu, To fanuneit
BMepBble el HaBeCTU TeNnecKon

Ha 3Be3fiHoe Hebo.

C nomoLLbto CBOEro Teneckona fanvnel
CAienan HeCKOMbKO PEBOMIOLIMOHHBIX
OTKPbITIA. OH 0BHAPYX WM, YTO MOBEPXHOCTD
JlyHbl He rnaakas, Kak cuuTanoch paee,

a MoKpbITa KpaTepamu 1 ropamu. YueHbiii
Habntopan thasbl BeHepl, 4To NOATBEPAMIO
renvoLEeHTpUYecKyto Mozienb ConHeuHol
cucTeMbl. fanmnei oTKpbIn YeTbipe
KpynHe#wmx cnyTHuka FonuTepa (Mo,
EBpona, laHuMes v Kannnco), kotopble
Tenepb U3BECTHbI Kak [annneesbl CNyTHUKY.

Ncaak HbtoToH B 1668 T. u306pen
TeeCcKon, UCMONb3YHOLLMIA 3epKana
BMECTO NIMH3 ANt hOKYCUPOBKM CBETA.
OCHOBHOW KOMMOHEHT Teneckona
HbtoToHa — napabonnyeckoe 3epkano,
KoTopoe cobupaet u hokycupyeT cBeT
B OLHOW TOUKe.

Teneckon HblOTOHa CTan OTNPaBHOIA
TOYKOW ANS CO3AaHMS 6onee MOLLHbIX
11 COBEPLLEHHbIX TENECKOMNOB, KOTOPble
MO3BOAMAN YHEHbIM YBUAETb Aanekue
ranakTuKu 1 N3yyatb YaNBUTENbHbIE
fBNeHMs KocMoca.

Modenb Teneckona
lanuneo Fanunes.

Moptpet Ncaaka HbroToHA
U3 «3HYUKI0NEOUYECKOro CI0BapS»
Meliepa, usdaxHoro B lepmaHuu.

© Nicku / Shutterstock.com
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Teneckon-pedpakTop,

1306peTEHHbI fanuneem,
“cnonb3yeT AuH3bl Ang cbopa

1 hokycmpoBky cBeTa. CBET NPOXOAMUT
yepes NIMH3y, KoTopasi NpenoMaseT
(pethpakTupyeT) ero, co3faBast
n3obpaxeHue. Mpumep Takmx
TeNecKomnoB — Knaccuieckue
nof3opHble TPY6bI 1 MHOr Ve
COBPEMEHHbIE ACTPOHOMUYECKHNE
TenecKonbl 4na nobutenen.
Teneckon-pednexkTop, NpuayMaHHbIi
HbtoToHOM, Mcnonb3yeT 3epkana

ons cbopa 1 (hokyCUpOBKM CBETA.
CBeT 0TpaxaeTcs 0T BOTHYTOr0
3epKana, KoTopoe (oKycupyeT ero

B OJHY TOUKY, CO34aBasi U306paxeHue.
KpynHble npogheccroHanbHble
aCTPOHOMMYECKME TENECKOMbI
MOCTPOEHBI IMEHHO MO TakoMy
NpUHLMNY.

0ba Tvna TeNecKonoB UMEKT CBOM
NpeunMyLLeCcTBa U HeLoCTaTKy, 1 Bblbop
MEXy HAMU 3aBUCUT OT Lieneii
HabntofeHui 1 NpesnoYTeHNN
nons3oBatens.

OnTnyeckas cucrema

Konctpykuns

H3oGpaxenne

Mpodaembi

[Monesbie HabnodeHus 3a 38e30HbIM HE6OM C NOMOWbK Teneckonda.

CPABHEHHE PEPAEKTOPOB H PEQPAKTOPOB

Pedpaxtopbi

Wcnonb3ytoT nuH3bl Ans c6opa
1 hOKYCUPOBKM CBETA.

[BosiKOBbINYKNas nMH3a (06bEKTUB)
cospaet u3obpaxeHue, kotopoe
YBE/IMUMBAETCSA OKYNSPOM, KaK Nynoi.

06ecneuunBaioT YeTKME U KOHTPACTHbIE
u3o6paxeHns npu HabniopeHUm
OTHOCUTENbHO 67M3KIUX NNaHeT 1 JIyHbl.

MoryT cTpagarth OT XpoMaTU4ecKoi
abeppauuu (paspeneHue cBeTa Ha LBETHble
nonocbi), 4to Tpebyer ucnonb3oBaHMs
[DONONHUTENbHbIX IMH3 ANS KOPPEKLUN.

YacTo MCnonb3yoTes ANs Ha3eMHbIX
HabnioAeHuit 1 B Nto6UTENbCKON
acTPOHOMUM.

PednexTopbi

Mcnonb3ytoT 3epkana ans cbopa
1 IOKYCMPOBKM CBETA.

InaBHoOe 3epKaso pacnonoxeHo B nepeaHeit
yacTy Teneckona, a BTOpUUHOE 3epKaso
HanpaBAsieT CBET OT HEro K OKyMApY.

06ecneuunBaroT Spkue usobpaxeHns

6e3 xpomatuueckoil abeppauuu, uto aenaet
MX UAeanbHbIMU AN HabnoaeH!s
rny6okoro kocMoca.

MoryT cTpagatb oT KOMbI (MCKaxkeHne
1306paXKeHNs Ha Kpasix Nons 3pexus)
1 TpeBYIOT perynspHoOil CTUPOBKM
(BbIPaBHUBaHMS N0 OCK) 3epKan.

LLnpoko ucnonbsytotcs

B NPOheccuoHanbHON acTPOHOMUM

1 A9 HabnoaeHUs 3a AaNeKUMn
rafakTMKaMu, TYMaHHOCTAMU 1 3Be3[,aMHU.

lepsbie Teaeckonbl [13]
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