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PEHCNOBHE

Hetopus paspurus 10004 HayKU HHTEPECHA M [OYYHUTEJIbHA: OHA IO-
Ka3bIBaeT 3BOJNIONHUIQ UeJOBEYECKON MbICIl, €€ TocaefoBaTe/IbHOEe IPOHUK-
HOBEHIE B TAlHE! TPUPOLKDI 1 YejioBeyeckoro 6piTuA. B atom otHOmEHHH 0c00bLI
UHTepeC NpPeJCTABIAEeT ACTPOHOMMSA — ipeBHElIIas ecTeCTBEHHAs] HayKa.
[To3naHue CTPYKTYpHl ¥ 32KOHOB BeemeHHOH Nporcxoquno GaHTacTHYeCKIMU
teMnnaMu. Or coBepIeHHO TIPUMHTHBHBIX NONBITOK 06bACHeHNs HeGecHbIX
ABJEHUH 10 COBPEMEHHOTO YPOBHA IOHMMAHUA MUPOYCTPOIICTBA HPOLILIO BCETO
JIHIB HECKOJIBKO THiCAYeIeTH . 3a 9TOT nepuoy HaIlly npefcTaBieHun o Beenen-
HOI M3MEHMITNCH TOPA3/I0 CUJILHER, YeM, K IPUMepY, peJcTaBileHns 0 CTPOSH N
matepun. Haubosee uHTencMBHO acTpoHOMUA pa3BuBasach B X1X 1 XX Berax.
Ho paxe emé 100 ser nasag aogn He foragblBaguch 00 MCTUHHBIX HCTOY-
HUKAX JHEPTUU 3BE3Jl, He OCO3HABAMIL OPPOMHYIO POJb 3NEKTPOMATHUTHBIX
SIBJIEHNH B KOCMOCe, He OBIIM YBEepeHbl B CYLIECTBOBAHWM JAPYruxX rajaak-
THK ¥ He Tof03peBalu o TIo6albHOM PAacHIMpeHUN HAero Mupa.

Hepunannsie n3MeHeHMs npeTepresy 3a MOCTAEAHNE CTONETUS MHCTPYMEeH -
ThI ¥ MeTOJbI acTpoHoMuy. OIHAKO OTHIOAB He IPH HOMOILIL MHTAHTCKHX Tede-
CKOTIOB ObLIM DO yYeHbl OCHOBHEIE CBefeH s o crpoerun COTHeIHOI CucTeMBl,
0 3aKOHAX, YIPABIAONIAX ABNAKEHNEM ILIAHET U UX COYTHIKOB, ACTEPOHLOB
1 KoMeT. [IaBHBIM UHCTPYMEHTOM JIF060r0 yYEHOTO GbLIT 1 OCTAETCA HHTEIUIEKT.
Yenopeuecknil ym, MCNONb3YyA pe3yinbTaThl Hadaogenuil, MBorza OUYeHb
OPUTHMHAIBHBIX, Y4CTO OMUBAACH, HEYKIOHHO TIPOJBUTAETCSA 110 ITYTH MCTHHBL.

SHAaKOMceTBO ¢ McTopHMell mo3Hanus Beenenmoii gaér YAHBUTEJBHYIO
BO3MOJKHOCTE NpPUOBLIMTBCA K TPOLECCY HAYUYHOTO HCCACNOBAHUA, OLE-
HHTb NOTPACAIONLYIO MOIIb YeJ0BEYEeCKOTO HHTENNIEKTA M ero cIocobHOCTh
CO3/1aBaTh METOABI MCCIAeOBaHMN, paspabaThiBaTh TEXHOJOTHH, MO3BOIAI-
uile U3ydyaTh 3arafouyHbie HeGecHble SABIGHHS M HELOCTYHHBIE OObLEKTbHI.

Jasa uzyveHus uCTOpHU ACTPOHOMMH UMeEKTCA (PyHIAMEHTaTbHBIC Kyp-
col A. 1. Epemeesoit u ®. A. Llnnnua (1989), A. Ilanuexyrka (1966),
A. Beppu (1946), A. Kaapx (1913), O. Crpyse u B. 3efepre (1968), kaurn
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B. Ban-nep-Bapmena (1991), A. A. Typmreiina (1991), 10. T. Tlepens
(1951), . A. Kanmumuna (1987), MHOro4mcieBHBIE CTAaThn U cOOpPHU-
kK «Mcropuro-acrponomuueckue uccaegosanus» (M.: Haywa), «Mcropus
acrponomun 8 Poccun u CCCP» mop pen. ak. B. B. CoGonesa. Bonpocst
HCTOpPHE ACTPOHOMUM 3ATPATMBAIOTCA B KypCaX 4CTPOHOMUU BY30B U CpeJ-
Helt wkoanl. [na ycpoenus gwoGoro y4efHOro Kypca NoJe3sHO 3aKpenisiTh
TEOPHIO IPAKTHYECKUMH YIIPAMKHEHUSIMI U pPeiieHueM 3ajad, OfHAKO aB-
TOPaM HEM3BECTHBl 3afayHMKH 10 ucropuu acrpoHomuu. Takmm o6pasom,
JaHHAasg KHMTA UpefcTaBiser coboit NepBYIO MOUBITKY B 3TOM HATPaBAeHHH.

Ilpencrapnensple 3apadu, ecjiu CIeLOBATH TEPMUHUOJIOTHH, TPUHATOH
B TIPEOJaBaHHMM ACTPOHOMUW ¥ QHU3HKU, B GONBUIMHCTBE CBOEM ABIANOT-
cA kKavecTBeHHBIMU 3agavyaMu. OHU MMEIOT PAX MpPeHMYLIECTB
10 CPAaBHEHMIO ¢ KOJMYECTBEHHBIMH 3aJladaMH, NOCKOALKY OOBIUHO He Tpe-
6yloT MaTeMarMueCKMX BBIKJIANOK M TIO3BOJAIOT COCPETOTOMUTHCH HA CYTH,
HU3y4aeMoro sasjeHusA. VIx poxs cyuiecTBeHHA JJA 3aKpemjends m yrayoie-
HuA 3Hauui. Jlna nosuiinenus sgexTHBHOCTH 00y4eHHUS YCHOBUA 3a/144
COMIEPAT COMOCTABAEHHA U TIPOTHBOMOCTABACHWA, HEKOTOPHIE 3aRAYU MO-
I'YT OBITH OTHECEeHDBI K NMapaJoKCANIbHbIM, 3AHMMATEAbHbIM, SKCIIePHAMEHTAb-
HBIM HAW 0poBokanuonunim. Otgenbusie 3ajayy HOCAT NO3HABATENLHBINA
xapakrep. Hamuuue mogpobHEIX OTBETOB MOBBIIIAET MHEOOPMALHOHHYIO
HeHHOCTh 3aa4. BoabIInHCeTBO 3agad MOCBAINEHO ABYM (DYHIAMEHTATLABIM
3MOXaM B PA3BHTUH 4CTPOHOMWH — NEPHONAM CTAHOBICHHSA TeJHOIEHTDH-
YEeCKO¥ CUCTeMbl MMpa i GopMHUpPOBaAHUA acTPOPN3NIECKON KapPTHHBI MUPA.
Safaun TociemnHero pasnena cOOpPHMKA OCHOBAHBI HA LUTATAX B3 TPYIOB
H BbICKA3bIBAHMU YUEHBIX Da3sHbIX 3M0X; B ONpPENeNEHHOH CTeeHU OHH
AOTONHAIT MaTepual NpeaIecTsyomux paspesnos. HcnonbsoBanue mo-
ROBHBIX 3aftau MOMeT chenath 0ojee MO3HABATEABHBIMH M MHTEPECHBIMU
yyeGHBIEe 33aHATNA U BHEAYIMTOPHBIE MEPONpPHATUA MO ACTPOHOMUH.

[lna peurenus 33134 HeoOXOAMMO XOpOTiIee 3HAHNE YIAIIMMUCA He TOTHKO
acTporomuw, Ho u pusukn. He sce sapaun serxn. Yacro piud ycemHoro petue-
HUA HeoOXomuMa 3pyaunus, nNpuMeHeHUe HEOPAMHAPHBIX IIOAXONOB, 3HA-
KOMCTBO ¢ HAYYHO-TIONYIAPHLIMA KHUTAMU, CTATHAMH, AOMONHHTENbHBIMU
yuebupiMu nocobuamu. B cBopHuke HeT paspesneHMs Ha 3aJa4M AJA yda-
IUXCA BY30B M 3afaui [UIA INKOJALHUKOB. B actpoHoMnu, Kaxk U B ApYrux
HayKkax (HO B acTpOHOMHU — oco0eHHo!), ypoBeHb 3HAHWMI M HHTepeca
K HpefIMeTy He uMeeT pe3koil o0pa3oBarTebHONH WK BO3PACTHON 3aBHCUMOCTH.

JlaHHBIH Tpy[ ABJIsAETcA MpPORoJKeHNeM paboTh aBTOPOB IO CO3AAHUIO
cGopHHKOB 3aKay No acTpoHoMuu u actpodusure. Mer 6naronapum corpya-
uukoB [ocymapcrteenHoro acrponomuueckoro uHeruryra um. 11, K. [Hrep-
nbepra (MIV) A. U. Epemeesy nu ®. A. lluumnsa 3a BuuMarTesbHoe
NPOYTEeHUE PYKONMCH M NHCKyccuio. Mbl TaKIKe NpH3HATENbHBI COTPYHIS-
KaM u3garesscrea MIJTHMO P. O. AnexceeBy u M. 10. Tlanosy 3a 6oabmoi
TPYA 110 HOJrOTOBKE KHUTH.

Centabpr 2003 roaa. ABTODBL.



YENOBER
CTOMT HA BEPETY

BCENEHHON

(HEMHOr0 06 HCTOPHH ACTPOHOMHH)

Beper Beenennolt — a1o Hama nianera 3eMiid, pojuHa UeJ0BEYECTBA.
Mul npucTansHO BCMaTpUBaeMmcs B KocMmdecKyio 6esgny. Uro tam? Obu-
Teab Goror? Mnm mpocrpaHCTBO, 3aMONHEHHOE 3BE3NaMHU M [JAHETAMH,
Ha KOTOPBIX ’KHBYT PasyMHEIe CymiecTsa’

Ecrb MHenme, 4T0 Hall IPENOK CTAJX YeJIOBEKOM HEe B TOT MOMEHT,
KOT/la OH B3AJ B PDYKH DNajKy M 3aMaxHyJCH Ha JUKOE KHUBOTHOE WIMN
HHOINIEMEHHUKA, & JHUIIb KOTAA OH BIepBble IOJHAN TOJIOBY K Heby.
Yenoser He mox¢er He pasmbiuniath. Hapany ¢ npuBbiunbiMu 3abotamn
0 BB)KHMBAHUM, O e[€, 0 CeMb€ Yy HEro 4acTo BO3HUKAET BOMPOC O CBOEM
MecTe B obilectBe M Mupe. YejoBeK pa3yMHBI BO BCe BpPEeMEHa XOTeN
HOHATH U CHCTEMATU3UPOBATH KAPTHHY OKPYKAIILEro MUpa.

Hayxu sapomianuch B ¢BASK ¢ HPaKTUYECKAMU IOTPeGHOCTAMY HeJ0-
BeKa. ACTPOHOMUS — HAayKa O KOCMHMYECKMX Tenax u Bceil Beenenmou, —
BO3HHKIIA LpeK[e BCero M3 HeoOXOMNMOCTH OPHEHTHPOBATHLCA HA MOBEPX-
HOocT 3emau. B atom ppeBHeMy uesnoBeKy nomorian HeGecHble cBeTHJa:
B Hayajsie JIOAHU ONpeAe]AIM IO HUM HAIpaBieHUsA CTOPOH cBera, a B 60-
Jee I103JHHE BpeMeHa HAYuUMJIHCh HaXO[MTb reorpaguieckne KOOPAMHATLI
Ha 3emsie 1 Ha mope. Keratu, sra sanada He nmoTepana cBoero NpaKTU4eCKo-
Io 3H3YeHUs U [JI COBPEMEHHOro 4eJlOBEKA: eclU BAM KayKeTcs, 4TO Telepsb
MBI pemiaeM €€ Ipu TOMOLIM TEXHWYeCKHX CPEJCTB, TO He 3abmympaii-
TeCck — B OCHOBe WX paboTsl mo ceit fedb nekar Hebecuble cBermia. 3agava
onpefieieHNA BpeMeHM TaKKe OblTa pellleHa nyTéM HabmioneHus HeGecHBIX
tes. Ho uro 6Bl uemoBeK HM j[ejias, TIOMUMO KOHKDPETHHIX NPAKTHYECKHX
Leneil, B OCHOBHOM OHpELeNseMbIX CONMMANbHON JKU3HBIO, OH Ipeciely-
€T ! BecbMa OTBJEYEHHBIE, YelOBeK 00MaflaeT YAUBHUTEIbHLIM CBOHCTBOM —
mMoBosHaTeALHOCTRIO. MBI paccMaTpiBaeM OKpPYKAIOUlMe Tela U MIHITaeMcA
HOHATH UX BHYTPeHHee CTPOeHUe, UX IIpefHa3HayeHUe, UX CBA3bL € APYTH-
MU TeTaM¥ ¥ ¢ HAMHA CAMHMMHU.
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Wurepec denopexa k HeGecHbM ob6bextaMm — Coanny, Jlyme, 3éagam
¥ TJIaHeTaM — 3T0 He MCKIIOYUTEeNbHOE, a 3aKOHOMepHOe sipaenue. Yacrtn
3eMHOI NOBEPXHOCTH, AOCTYNHAA MJA MayueHus, Bcerna Opina orpannue-
Ha JUHHell TOPU30HTA HJIN BO3MOKHOCTLIO HANIErO TepeMelleHila; B KOHIE
KOHIUOB — KOHEYHHIM pa3Mepom mnaHersl. Hebo jke, Hamporus, Ipefocra-
BJIAET HAM YHMKAJHHYIO BO3MOKHOCTb NPOHHMKHOBEHM . AHEM Mbl
MOJKEM BUJEThb ApKUE, A 3HAUMT, OJIU3KHe KOCMUUECKHE Teja, HOYLIO Ke
Hald B30Op TpoHMKaeT B raybunel Bceemennoi. Maobperenue teneckona
M €ro fajbHeilllée COBePIIEHCTBOBAHUE MO3ROAMIO YBUAETh OYeHb JaléKue
00beKTe ¥ NPUONN3NTECA K HOHHMMAHUIO CTPYKTYPHI M (H3UKH KOCMOCA.

Hayra — 210 ReATeNbHOCTS, HALIPABJIEHHAS HA TIOJMyYeHNe 0O BEKTHBHEIX
3HAHUI 0 MUpe U CO3JaHKEe HA MX OCHOBE KAPTHHBI MUDA, T. €. YIOPAMOUeH-
HOILO MpefiCTaBIEHHA O CTPOEHMHM MHpPa M LHAPANIMX B HEM B3aUMOCBS3SIX.
Hampan unayka usyvaer onpepenésupiii acnexr oKpyKawoome#t peiictsun-
TEJIBHOCTH M KAK OBl CO3MAéT CBOK MOMedh MHPA; MOMHO TOBOD¥ITH
o duszmuveckoil, Guonornueckoif n npouux mopensx mupa. Msyuenme nam-
Heiinux obnekToB BeenenHoll BenéT Hac K HOCTPOEHITIO ACTPOHOMUYECKON
KaPTHHBL MUDA.

Jliobas Hayka 3BOMIONMOHMpYET, T. €. Poiaercs, pasBusaerca, fud-
depenunpyercsi, cauBaerca ¢ ApyruMyu Haykamu. Cpeam TOYHBIX HAYK
ocobedno 60JBIION MHTEPEC MPENCTABIAAET pasBuUTHEe acrpoHoMuu. B mac-
mTabe 3BOXOLUYN Haliel TJaHeTsl BCe HAYKHM OYeHb MOJIOABI. 3eMis Kar
KOCMUYECKOe TeJI0o cyulecTByer 4,6 Miapgm aer. }HU3Hb HA nnaHeTe 3apo-
ANNAch HEU3BECTHHIM MyTéM Oojiee TPEX MUIIUApAOB JeT Hasaj. Yenosex
coRpeMeHHOro Tuma kuBétr Ha 3emiae oxoso 300 twic. ser. Ljusunn-
3alMM, YACTHIO COLMAJBHOH JKU3HM KOTOPBIX CTala HAYKA, CYWeECTBYIOT
okoso 10 teic. ner. OnHako GOABIIMHCTBO COBPEMEHHBIX HAYYHBIX JUCIHU-
IUINH CYIIECTBYIOT BCEr0 HECKONILKO CTOJNeTHil. ACTPOHOMHUSA B 3TOM CMBICTE
3aHUMaeT 0COOYI0 MO3HIHIO: COMIACHO MHChMEHHBIM MCTOUHHKAM, OHA He-
npepuiBHO pasBuBaercsi okoio 5000 Teic. ner, mayuHas ¢ 3noxu [Ipesnero
Illymepa, Erunra, Kutan. A kocBeHHBe faHHbIe, TaKie, KAK Ha3BaHUHA CO-
3Be3[(Uil, MepBble NONBITKH M300paskeHHs 3Bé3gHoro Heba, cYBT BpeMeHH
no ayHHBM (pasaMm, KocMorornyeckue Mudb pasHHX HAPONOB CBUJETEN-
CTBYIOT 0 Fopasfo Gojiee paHHeM 3apoXKiueHuM acrpoHoMun. K Hacrodmemy
BpeMeHU 4YelOBEK CMOr B OCHOBHOM MOHATH ycrpoiicTBo Bceemenuoil, xors
cylecTByeT enié MHOro TPYIHBIX 3a4aY, PENIUTL KOTOPbie, BO3MOMKHO, yIacTca
B TeKyieM Bere. Mtax, npocienyum ocHOBHBIE 3TAaNlbl PA3BUTHA AaCTPOHOMMUM.

Mudoaoraueckas acCTpOHOMHUA

B npesHocTn mMup HebGecHBIA, MIeaNbHBIA HPOTUBOIMOCTABAANCA 3€M-
HOMY, rpemiHoMy Mupy. 110 NpUMNTUBHBIM DNpPENCTABIEHMAM TeX BpeMén
B MIealbHOM MHpPE MOLIHM JKATh TONBKO 6OTH, TepoH, CBepXecTecTBEHHbIE
cylecrsa. B rpynnax 3Béas, Oyoyluux cO3Be3[usAX, JIOAM BHIENU 0COGBIX
cymects. O nux caaranuct Mugsol. Tak, 3amersHas KoHOUrypauua 3Bésj
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Bonburoit Mefreguiis npefcrapiaiach HAINM TPEIKAM KOBIIOM M3 Ce-
MH 3BE€3Jl, a BOT gpeBHHEe TPEKN BUMENH B 3TOA objactu HeDa MepBef A:
B I0KHBIX IMHPOTAX Ha HOYHOM Hele OTYETINBO BLIAENAIOTCH ciaabbie 3BE3-
Abl, a OHH BMecte co 3Bé3jlamu HoBuia peiicTBurensHo ofbpazylor urypy,
HaMOMUHAWIIYK cuxyarT Menseas. [las o6bacHeHUs JIMHHOrO XBocTa (Kak
MU3BECTHO, ¥ MefiBefleil KOPOTKMII XBOCT) BO3HHKJ/IA JOMONHHTENbHAA J€reH-
Aa. Pumisane ke Bupenan B ApkuX 3Bésgax Boasmon Mensennusi ceM b
BonoB. Ilopobupie Mudsl oxpathBaloT Beé 3Bé3KHOE HebO.

Hanbonee nogpobuas Mudosorns, Kacamomascs KOCMHYECKNX 00beK-
TOB, [IONLIA [0 HAC OT APeBHMX IPEKOB, HO NMOX0KNe ML, yKa3nBamolue
Ha MHTepec fa’ke NepBOOHITHRIX Jofieidl K 3sésgHoMy Heby, Comnuny, Jly-
He HMeJHCh Yy MHOTMX HapopoB Mmupa. B Gonee 6auM3KMe K HaM 3MOXH
AKTHBHRIMH HabnopatenaMu 3pé3gHOro Heba OhlIM CPERHEBEKOBLIE apa-
6ni. llepememasncs ¢ KapaBaHaMM 1O IIYCTHIHAM W HOJYNYCTHIHAM ApaBuUM
MPeNMYLIeCTBEHHO B NPOXJaiHoe BpeMs CYTOK, T. €. HOYBIO, OHM HaOm0-
AU M TOITOMY XOpowo 3Hanu 3sésguoe HeGo. B 10 BpeMa Kark Ha3BaHHA
CO3BE3MIl YXOAAT B IAyOOKOe HOMCTOPMYECKOE IIPOILIoe, GOILIIMHCTBO
Ha3BaHU{ 3BE31 [aHbBl B HNCTOPHUYECKUY IepHopx; 00 3TOM CBHIETENb-
cTByeT To, 4To OoapluMHCTBO 3BE34 HOcUT apabckue umena. Tak, Beza
(@ Jlupbl) —or apabGckoro cfoBa «BakW», 4TO O3Hauvaer koputyn. Ilpu-
CTaJdbHBIA B3raag Ha HeGo No3sonua apabckum Habnionatensm oOHAPYKNTH
u nepBywo nepemennyio 3sesgy — [ Ilepcea. Ilo muenmio cpemuenexo-
BLIX apaboB, BCe 3BE3MBI, AAIONIME TIOCTOAHHLIA CBET, — 9TO [JIa3a aHTe0B.
A Bot B Tlepces, saBasoinascs 3aTMEHHO-TIePeMEHHON, Pa3 B TpPoe CYTOK
yMeHbIIAET cBOM Oneck Ha 1,5 3Bé3mHOW Beauumubl 3a 3,5 4aca W 3a Ta-
Koe JKe BpeMsA yBeXHuYMBaeT ero o npexHero yposHsa. Habmopgarensm
TOrO BPEMEHH «IIOAMMIUBAIOLIAA» 3Be3[a IpPeNCcTABIANACL OKOM JbABO-
na. Beayunw HaspiBanm eé IJa-Tyaw (Aaromsn), uto M o3Hauaer /J[baeoa.

Hannuue na Hebe He toapko 3Bé3n, Ho n Connua, Jlynsr, Gayspato-
mux 38é3g (nUTamer), ABMSKYIMMXCA OCOORM 06pazoM OTHOCHTENBLHO APYT
ApyTa, HpHUBEIO APEeBHUX MbICAHTeJel K NMpPeACTABIeHNIO O MHOTOCIOMHO-
cty Muposganus. [lo BosapeHnAM BaBHJIOHAH, BECh MHP HAXOMUTCA BHYTPH
6e30pesKHOr0 KOCMHYECKOTO OKeaHa. KpoMe Hero CymecTByeT 3eMHOU OKe-
aH, B LIGHTPe KOTOPOTO HAXONMTCA 3eMiisg B BHIE TOPHI ¢ CEMBIO YCTYyNaMHy,
Hacenénnas jqogpmu. Hap 3emnéi npoctupawtcs Hebeca, MMelomue BUL
CBOJA, COCTOAINEro M3 TPEX, a 0 HEKOTOpubiM Mudam — U3 ceMu CIOEB.
TlonsemArit Mup, no ananormu ¢ HeGeCHBIM MMPOM, TakKike NPEACTABIAN-
cA MHOTOApycHbIM. Mied 0 MHOrosTaKHOCTH MMPO3ZAHUA COXPaHUNACh
U JaKe pasBU/lach B BO33PEHMAX APEBHUX KUTAlLeB M UMHANALER, B UY-
neiickoy, SymauicKONl ¥ MYCYyJIbMAaHCKOH perurnax.

AnTHYHAA acTPOHOMMA

AHTHUHBI I6PHOJl B RCTPOHOMHUH [IPORokaica npumepHo ¢ VII 8. no u. .
no V 8. u. 3. B 310 Bpemsa Bosnukaiot 3avuaTku Hayk. O6mue mpeacraBiesus
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0 MHUpe eé AOBOJHLHO MPHUMHTHBHBI, HO BOZHUKAIOT reHuabHble NOTAKH.
[Monvrteu nmosnates BeeleHHYIO y)Ke OCHOBBIBAIOTCA HA HAYYHOM HOAXOME,
xOTs yuéuble emé ue ocBobopiIicsk noiaHocTeio oF myr mudouoruu. [pep-
CTABIEHNS 3TOM 3TIOXM MOCHYIKUIN OCHOBOI JIJIsI NICTHHHO HAYYHBIX TEOPHHU
CNEeAYIOUETO 3TAlla PAa3BUTHA YeJOBEUYECTBA. JTa JKe dII0Xa XAPAKTepPUsy-
ercs NOMABJAEHNEM M COBEPLUEHCTBOBAHIEM ACTPOHOMWYECKHX YIIIOMEPHBIX
NHCTPYMEHTOB.

Cornracno yduenunio pApesHerpedeckoro ¢uaoccoga Ilnarona (427—
347 rr. go u. 3.), 6or corsopus Coanue, Jlyny u nars nnaner (go wsobpe-
TeHHA Teieckona camoil paapHeil nianeToil CoJHeYHOH CHCTEMEl CUMTANICH
CaTtypH) m NOMeCTHI UX HA CeMb «RpyroB». [Isumenue uebecunix tel Gu-
Jn0ocod OOBACHSIT CIOKEHUEM CYTOYHOro ABUKeHUst chepbl 3BE3J BOKPYT
OCH MHpa M CAMOCTOATENBHOTO JBUKEHHA NPYTUX c¢pep B MPOTHBONONON-
HOM HAflpaBJeHUHU BOKPYI OCH 3IKJIUNTHKU. B ueHTpe Bceil »TOH CHCTEMBI
vebecHBIX Ten noMemanack 3emias. llo npexgcrasnenuam Ilnatona, ynoms-
HYTBle ceMb He0eCHBIX CBETHJI PAcHONaraluch N0 YAAJEHHOCTH OT Wallel
madetst B caenyoinem nopsaake: Jlywa, Coanme, Bemnepa, Meprypuii,
Mape, IOnurep, Carypn. MUpen Ilnarona. ¢ omHo# CTOpPOHBH, BLimd B pPy-
cre MudOIOrHYeCKUX IMPeCTABIEHUH TOTO BPeMEHU O MHOTOCIOIHOCTH
KocMmoca. C fpyroil CTOpPOHBI, 9T0 Obla Cephbé3HAsA IONBITKA ONpeneNnTh
peanbHyo0 cTpyKTypy CosnHeuHoll cucTeMbl H OOBACHHTL BHIUMOE ABHKE-
nue HebecHpix Ten. Epgoxc Hummgexmi (ox. 408 —ox. 3595 rr. mo n. 3.)
BNEPBEIe NONLITAICA CO3JaTh MATEMATHUECKYIO TEOPHIO NBHKCHHA TIJja-
er. C I'unnapxa (Il B. o H. 3.) HaunHaeTCA pasBUTHE KOJIUWYECTBEHHOM
Teopud [BukeHus uebecHBIX Tes — pacuér asmkenus Jlymel, nporuos
COJIHEUHBIX M JNYHHBIX 3aTMeHUH. [IBuxeHusa HeDecHBIX TeJ B TY 300-
Xy CYMTANNCh UCKAIOUHTENBLHO KPYrosuiMu, ubo cdunocodsr moxaranu, 4ro
B Hebecax MOJIKHBI TIPOMCXOLHUTh TOJBLKO COBEPIUEHHBIE IBHKEHUS.

eproil nayyHON MOAelnbI0 MUpAa MOMKHO CYHTATh CHCTeMY, MpeNIo-
JKeHHYI0 npeBHerpeveckuM acrporomom Huasnumem Iltomemeem (ok. 87 —
165 rr. #. 3.), NpoBeAMINM JETAJBHYI0 MATeMATHYECKYI0 pa3paboTky nuei
CBOHX HayuyHbiX IpepmecrBeHHHKoB. Rak u Imaron, Iltonemeir nomecTna
B peHtrpe mupa 3emaw. Mogens mupa Iltonemes 6puia FOCTATOYHO CHOMK-
HOH: Kakmas IJIaHeTa JBUTajach 1o 0CODOH OKDYKHOCTH — SRUYUKAY,
[eHTP KOTOpo ABuraincs mo 6oiblnel oxpyHocty — defiepernmy. Pasmephr
AMUUMKIOB ¥ fedepeHToB H UX HAKIOHEHUs ObUIM BuIOpaHB! TakmM obOpa-
30M, YTO MOJENb MO3BOJIAJA JOBOJLHO TOYHO PACCUMTHIBATH IOJOKEHUA
niaHer Ha HebecHOU cdepe. 3BE3NBI CUNTAINCH HENOABHKHBIME U PACIIO-
Jarajlnch Ha CaMOH ynajéHHON or 3eman cgepe.

Mronemeit ocrasun nocie cebs PyHmameHTaNbHBIE HAYYHLIH TPYR
B 13 KHUrax, B KOTOPOM He TOJLKO W3JI0MUI K 0BOCHOBal CBOK MOJEIb
MHUpa, HO Takke coOpall U CUCTEMAaTH3MPOBAJX BCe ACTPOHOMUYECKHE 3Ha-
HUs TOro BpemeHn. Yepe3 apadcKux YUY8HBIX 3TOT TPYHA IOjJ HAazBaHUEM
«Anbmarect» pomén go uac. Mopens mupa, npegnoskennas Ilrtosemeem,
ocTaBajach ODIENPHU3INAHHONU OKOJO MOJYTOPA THICAY JIOT.
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CpenneneroBasi acTpoHOMUA

ITporpece B usroroBienuu pubOPOB IS ACTPOHOMUYECKHX H3Mepe-
HAH He BOOPY/KEHHLIM ONTHKOHW T1a30M TO3BOJII TOYHee (PUKCHPOBATH
ABIOKEHHSA UIAHeT, a Pa3BUTHE MATEMATHKU IO3BONMIO TOUHEE BBIYHCIATH
TeopeTHYecKHe 3HAUeHHA. [IpH 3TOM BBLISCHHIOCL, UTO COTJIACHE MEMKIY
teopuein llroneMes n nabaoAeHWAMHM ocTaBiser menats aydyuiero. bhlio
HeMaJo NpeJIOKeHHA W CIOPOB O TOM, KaK BBHIUTH W3 3ITOTO IIOJIOMKEe-
Hus. Ho ocuoBras cxema [lrosemes, npemcraBisionias ABuKeHIe MJIaHeT
BOKpYr 3eMmid KomOuuanueldl PAaBHOMEPHO BPAIAIONIMXCA OKDPYKHOCTEH,
IpPUMeHsIack BINOTh 0 Bospomaenus.

B Pusckoil uMepru acTpOHOMUS He Pa3BUBaJach. PUMIAHE BHECIH
MHOTO HOBOrO B HOJUTHKY, IOPHCHPYAEHIMIO U TEXHUKY, HO ACTPOHOMHIO
OH# MOYTH He MpoxsBunynu. Bo BpeMena pacnaja mMilepum ¥ HAUIECTBUA
BapBapoB, T. €. B 200Xy MO3[HeH AHTHYHOCTH M pPAHHEro CpeNHeBe-
KOBLA, acTpoHOMMs Ha 3anafe crasa yracarb. OHa enté cymiecrBoBasa
B HETBOPYECKOM BHe, 1epexois B ¢opMe TEKCTOB u3 0HOro cOopHuKa
B JApyrofi, HO MeXaHUYeCKOe MepenuCHBaHUHE ApPeBHUX paborT cOnpoBo-
panoch MHOMKecTBROM owubok. CocraBieHne KaleHRapA cTano OONbLUION
npoGiemMoi, M Ja)ke Ha TaKoe PYTHHHOE NeJ0, KaK ompefeleHUe OCHO-
BAHHBIX Ha JYHHOM KajleHJape HAT PeJUTHO3HBLIX HPA3NHMKOB (HAmpumep,
Ilacxu), Gpan criocobuel auiib HemHOrHe obpasoBamuble miogu. Karamo-
ru U paccuutaHubie IlromemeeM TabMMIIBI COXPAHUINCH, HO BCE MeHbINe
JIOfell MOHMMAJIO HUX M MOIJO HCIOIL30Barh. Te HeMHOrHe IHTY3UMACTHI,
KOTOpbie ewré Ipopomymau HabmogeHus U GUKCHUPOBANH ACTPOHOMHYECKHE
cofBITHA, M0Jb30BAJMCH COMHEUHBIME YaCaMH W NpocTeinuMu npubopamu.

B nepuon nocie mapenns Puma, xorma acrporomus yracana B Espo-
e, 3Ta HIHHUCTHYECKAA HAYKA MPUIKWIACH MW HYCTUNa MOL[HBIE KOPHHU
B coceuux RyJbrypax CpemnHero Bocroka m Asmu, a taise Muguu. Bri-
JIM IIOCTPOEHB! MHOTOTHCJICHHBIE 00CePBATOPHU, KPYNHeHIed M3 KOTOPHIX
crana obcepsaropust Yayroexa B Camapranpe. Yuénoie Bocroka osnapenu
BCEMH ACTPOHOMHUYECKUMH 3HAHMAMM [PEAIIECTBOBABLIMX 3I0X, OHH HC-
IpaBJAAIM ¥ AONOTHAAU MeTORb! lltonmemes.

Haske mocie Tak HaspiBaeMoro gosposxcdenus XII eeka, rorma HEKOTO-
puie paborbl ApucroTeisi ObLIM NEPeOTKPHITHI, H HA 3anaj OpWILIN MHTel-
JEeKTyaJbHO HANONHEHHDbIE BPEMEHA CIOAACMUKW, aCTPOHOMUS OCTABAJIACH
B ynagke. [Iparma, craju nomyJdApHBIMH KOCMOJOTHYECKME JIUCIOYTH, Ka-
cawiuecs obuiero crpoenust Bcemennoin. Teomorm m yuénmle Hanumcanu
K COUMHeHUAM ApHCTOTeNs MHOKecTBO KomMeHTapueB. Bmecre ¢ Bubaueit
U TpYEaMH OTLOB HEpKBH paGoThl APHUCTOTENA CTAJIH OCHOBOIf “00yve-
Hus. IlpenmeroMm mnbuikux pucKyccu# OvLIO yeTpoiictBo Hebechbix cdep
W NPUHUMIOB AX JBUKEHHsA, BO3MOMXKHaA MHOMKECTBEHHOCTh MHDOB U JlaKe
npupona Jlyusl.

ITH HUCKYCCHMM NOArOTOBUJIM 00pasoBaHHBIE 3amal K HHTELIEKTY-
anniioMy Banéry X1V Bexa, xorma coxpauuBmmecs B apabexkux crTpamax
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aHTH4YHBIE 3HaHuA xaslHynn B EBpony. Tombko torna espomneiickme acrTpo-
HOMBI cMOTaIH npounTarh [lTonemes, ApucroTens U gpyrux Ki1acCUKOB B TOJ-
HOM 06BEMe M, YTO elé BaKHee, YBUETh PA3BUTHe AHTHYHON aCTPOHOMHUU.

Bosposxknenne

K XVI Bexy crano scHO, uT0 TeoneHTpuvecKas mopenb mupa [Itonemesn
[aJIeKa OT COBEPIIEHCTBA HACTONBLKO, YTC YKe He YHOBJIEeTBOPSET BO3POCIIeH
TOYHOCTH acTpoHoMHueckux Habmogenuil. llonmpitkm e€ MonepHU3aUMK
IOyTéM YCJOKHEHHA CHCTEMBl SIMIMKIOB M feepeHTOB He pellajy INIaB-
HOM 3a[a4¥ W [leNajly 3Ty CHCTeMy MAaJjOINpaBRONOLOOHOM.

Ha cmeny mopenu [lromemes mpuiia renuoueHTPHYECKAs MOJETb
MMpa, NPeNIOKeHHas TNoAbCKNM yudHbiM Huronaem Komeprukom (1473—
1543). Wpen reauonentpmsma 6nina ne nosa. Emé Apuncrapx Camogcrumii
(or. 310—230 no u. 3.) monarax, yro CoiHIe HeMOXBHKHO ¥ HAXORUTCH
B LeHTpe Mupa, a 3emia obpauaercs BOKpyr nero. Ho Barmspsr Apucrapxa
omnepeguaIn ¢Boé BpeMs M OblIH 3a0BITH.

Honmepunk cosepuima KopeHHON Hepesopor B actponomuu. Ha cmeny
YMO3DHUTENbHLIM [OCTPOEHHUAM JIPEBHUX YUYEHBIX NPHLULIO HOBOE MOHHMA-
Hue crpoenua Comneunoii cucremsl. Teopus HomepHuka BHomHe oTBevasia
dunocopcromy npunnniry «bpurenr OxkkaMa»: we ymuoxail cyunocmen
be3 neobrodumocmuy. Monenpr mupa HonepHuka me TOJILKO OKa3ajlach IpO-
nie cucrembr IlrofeMen, HO ¥ MPAaBWILHO OoTpasuia PU3MUECKYIO KapTHHY:
B uenrtp mupa Komepuur nmomecrun Conslie, Kax mo3gHee BHIACHWIOCH, —
Haubosee maccusHoe Teno Comneunoit cucremsi. KpoMe Toro, oH ycTaHOBKRI
BEPHBI NOPAMOK PACHOIOMKEHUA MUiaHer No ux ygadéuuocru or ComHna u
[PAaBUIILHO OMPeNeNUI UX OTHOCUTENLHBIE PACCTOAHUA.

Onnaxo teopus HomepHmka, HecMOTps Ha eé DPEBOJIOLMOHHBLIA Xa-
paxTep, He cMOMa [0 KOHLA TOPBAaTh CO CTAPLIMH IIPEACTABIECHUAMU
00 ycrpoiictBe mMupa. Tak, B Teopnu Komepuwka coXpaHHNIUCh SMHULUKILI,
X0TA UX 49ucao Obiso MenwmuM, yeMm y Ilromemes. Ho snunuwnsl 6einu
HeoOxoguMbl, u60 OpOUTHL MIAHET MO-IpEKHeMY MONATAJNCh KPYrOBHIMH,
a me snunruyecknMu. CoxpaHsaace U cepa HETOABIKHBIX 3BE3J; TAKMM
obGpa3som, Connuile oKassBalOCh LEHTPOM He TOAbKO CoNHEYHOH cHCTeMBI,
HO ¥ Bceil Bcenennon. TouHOCTh pacuéra monoxenu# nnaHer no Homep-
HuUKY GBUTa IpUMepHO TaKOM 3Ke, Kak ¥ 10 Mofenu [lrogsemes.

Wpnen HKomepruka gonro xganu uayuworo wu, TeM Oonee, 06IecTBeH-
HOro TIPM3HAHHUA. JTOMY TMpENATCTBOBANO He TOJABKO IICUXOJNOTHUECKOe
HefoBepue obLIBaTENeH, KA b Aeub BuaaAmux apuxenne Connua u asésp
BOKPYT HENOABWIKHON 3eMJIH, HO M BIIOJHE pe30HHbIE BO3parKeHus obpa-
30BaHHBIX diofedl. [IBumenue 3emiau BoOKpyr ColHIIA [OJKHO NPUBORUTH
K NapAIAKTHYECKOMY CMeIeHHIO OJMMKHIIX 3B831 B TeUeHHe rofla, KOTOpoe
(xora u OblIM MOMBITKM ero HabnAATL) He OTMEYAJOCh, Aa U He MOr-
no 6bITh 3ameveHo B XVI Beke mo nmpuumue coeit Majoctd. Ilapamnaxce:
3Bé3j1 66l 06HApYXKeHBI TOMBLKO B mepBoi noaopune XIX cromerus.
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BaHble cBuperenncTBa B MOJNL3Y TeMHOUEHTPHYECKOH cucteMbl Ko-
HepHUKA JATH MepBLIe TeNleCKOmMYecKue HabmogeHnsa Heba, mpogenaHHble
Fanuneo Fanuneem (1564—1642). O yBUgen B CBOU ellfé HecOBEPLIGHHLIE
3putenbHbie Tpyonl peabed Jlyubi, narsa na ConHiue, 3883apt 8B Maeunom
Ilyru. OH ofHapymnn Taxke usmeneHue az Benepw, uro opHO3HAYHO
CBUJETEILCTBOBAJIO O eé aBHxennu BoKpYr Connna. OTKpbITHE MM CNYTHH-
koB lOnutepa n usyvyenue uX ABHKeHUA MOKA3J0, YTO ORHO U3 OCHOBHBIX
CBOMCTB MUpa — ero MepapXMuecKas CTPYKTypa.

CaeayomuM 3TanoM B CO3faguMu HAYYHOU KAPTHHBL MHpA CTAJIH
tpynst Moramna Kemaepa (1571—1630), orkpbiBliere NpHHIMIHAILHO
Ba/KHBIEe [JIS ACTPOHOMHM 3aKOHBI IJIAHETHBIX (BMsKeHUil. Bunepsoie 6bur10
AOKAa3aHO, 4TO TJAAHETH ABUKYTCA He [0 KPYTOBBIM, 3 N0 JIMNTHYE-
CKHM OpOMTaM; YTO CKOPOCTh ABMYKEHMs ILIAHETHl 3aKOHOMEPHO 3aBUCHT
or eé paccrosuua or Coanua; Obiia HAfileHa CBA3b MemRmy HepHONa-
Mu obpameHna 1iaHeT M GONBIIMMM MOOXyocAMH HX opbut. 3aKOHBI
Kenurepa HOCHNN KWHEMATHYECKHMil XapaKTeD: OHN YCTAHABIHMBAJIU 3aKOHO-
MEPHOCTH JBI:KeHHMA IUIaHeT, HO He BCKPHIBAIM MX mpnumpy. OTKpbiTHe
33KOHOB IIAHETHBIX JBHKEHHH OKA3aJ0Ch BO3IMOMHBIM Garogaps HCMolib-
3oBanmnio HemmepoMm MHOTONeTHMX acTpoMerpuueckux Habmomenuil Mapca,
IPOBENEHHBIX 3HAMEHUTHIM JarTckum acTpoHomoM Tuxo bpare (1546—
1601).

Boipaomuiica auramiickuii ¢usur, acrpoHoM u Marematuk Mcaak
Howron (1643—1727) 3aBepuminn co3maHue KJIacCHYeCKOH aCTPOHOMUM,
HOABEI TEOPeTHYECKYI0 OCHOBY IOf dMIIMPUYECKHE 3aKOHOMEepPHOCTH, HAM-
JeHHBbIe ero mnpegmecrBeHHuKamMu. HBIOTOH ©3 OTKPHITOrO MM 3aKOHA
BCEMUPHOTO TATOTEHHMS HE TOJIBKO BhIBEJ 3aKOHB IUIAHETHHLIX ABHIKEHHUI,
HO M cMmor ob6oBuruth n yrouHuth ux. Ilepselit 06o6mEnnpn 3akon Ken-
jlepa yTBEPHAAET, YTO OHO KOCMHYECKOe TeJ0 MOKeT ABUrarbCsi B 1OJe
TATOTEHUS JAPYTOr0 KOCMHYECKOrO TeNa MO OAHOMY M3 NATH KOHMECKHX
CeveHMil: OKPYKHOCTH, 3JAuICcy, napaboie, runepbone U PAMOA NHHUH.
Bropoi#t 3akoH, kak noxaszan HyploToH, sABIseTcA CIEeICTBHEM 3aKOHA CO-
XpaHeHus MOMeHTa uMIOyJabca. B mareMarmueckoe BRIpaskeHUE TPEThEro
06061EHHOr0 3aKOHA BOILIM Macchl OOOMX IpaBUTALMOHHO B3aUMOIEi-
CTBYIOIINX T€J, YTO ITO3BOJHJIO HUCIIOJIb30OBATH ATOT 3AKOH [JiA OIpefgeseHns
MacC KOCMUYECKUX 00BEKTOB. ‘

oayyennsie HporoHOM 0606mEeRNA 33KOHOR NJIAHETHBIX JBUKEHHT
NpeBpaTU¥ 3TU 3AKOHH B JUHamuyecKue, nosromy Heloroma mo mpapy
CUYMTAIOT OCHOBOIIOJOMKBHKOM HefecHOn Mexanuku. Ho om Okl He TOAL-
KO BBLIZAIOUIMMCS TEOPETHMKOM, HO W He3aYPAAHBIM JKCNEePUMEHTATOPOM.
OTKpbITUE UM AMCHEPCHM CBETA MONOMKMUIO HAYANO Ype3BeIYalHO nJo-
AOTBOPHOMY METORY CITeKTPANbHOIO AaHANK3a, MNO3BONUBIIEMY H3MEPAThH
TeMmepaTtypy 3Bé31, n3yyate (uauueckue YCIA0BUA M XUMHYecKHMi co-
cTaB HebecHBIX 06bexToB. Huioron u3obpén Temeckou-pedaexrop, csobon-
HHIl oT xpomarumyeckoii abeppauuun. HblHe Bce Kpymubie TeJecKONbl —
pedaerTopshL.
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3Bésnnaa acrpoHomus u acrpodusnKa

3agaveit 38e30noil acmporomul ABIAETCA U3YUEHHWE [POCTPAHCTBEHHO-
IO PaclONOKeHUA U IBUIKEHIIA OTHEJbHBIX 3883/ U 3BE3[HBLIX aHcaMbyel —
CKOMJIEHWH, TaZakTHK # T. 0. IlepBLill mar B 3TOM HanpaBJeHHH (Jesaal
Tanunei, 0TKPBIB ¢ MOMOIIBIO TENECKOTIA 3BE3/IHYIO CTPYKTYPY Muewnoro ITytn

B xounme XVIIL Bexa cymecrBenuniil BRIAA B M3y4YeHHe 3BE3THBIX
cucreM BHEC Buawam Teprmens (1738—1822), Bnepsrle npumenus cra-
THCTHYECKUA Meron K uaydennio l'amaxtuku. OH yCTamOBWI, 4TO HAala
T'asakTnka UMeeT KoHeuHbIe pazMepsl, H JaXke JOBOJIBHO TOYHO ONpeLenu
cremens craiocHyTocTH eé dopmbt (1:9). On Takke MepBLIM BHIABUHYJ
NpefNoJoMeHe 0 CYILIeCTBOBaHMH KDYyTHOMAcCIITabHON CTPYKTYDHl MMpa
raTaKTHK, 3aMETMB HEONHOPONHOCTD LIX pacrnpefeleHns Ha Hele.

BakHBIM cOOBITHEM B 3BE3NHON ACTPOHOMEKM CTAJM IepBhie H3MepEeHus
apéaanbix mapaaiaxcoB (B. Crpyse — a Jlupn, T. T'enpepcon — a Henra-
spa, ®. B. Beccenr — 61 Jlebegs). B cepegune XIX Bera upranmckuil
acTpoHom ¥. Ilapconc mpu moMomy CKOHCTPYMPOBAHHOTO UM pedierropa
OTKPBUI CNMPANLHYIO CTPYKTYPY HEKOTOPBIX BHETATAKTHUECKUX TYMAHHOCTEM,

Acmpogpusuxa nayuaer puamyecKue CBOHCTBA KOCMHYECKHX Tesa. Me-
TOABI acCTPO(PU3MKHU OCHOBAHHI Ha HOCTHIKEHUAX HKCIIePUMEHTANbHOH W Te-
operndeckoll (¢usuku. IlosBnenue 3TOW HOBOH AaCTPOHOMHYECKOH HAYKH

Tueanmeruil meaeckon-pegaesmop Yuavama [lapronca, coopymennviii 8 1845 2 Memaaauve-
ckoe 2aaenoe sepraro duamempom 182 cm umero gorycnoe paccmonnue 17 m
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otHocAT K cepenuue XIX Bera, Korga rpu mccjefoBaHUU KOCMMYECKUX Ted
cTajJM WMCII0Ib30BaThL (hoTorpaduio u cnexrpockonmw. Ciaegyer OTMeTHTS,
OflHAKO, 4TO (PUBMYECKUH MOAXON ANA HM3YUEHUA TPUPOABI KOCMHUECKHX
TeJN cTaJ NPHMEHATheA ropasfo panblue. Tak, emé B 1761 r. pycckuit yue-
usli-sugukaonenuer M. B. Jlomonocos nepsbim obHapyua nperoMmienne
COMHEYHOro CBeTa y mosepxHoctyt BeHepw W fgasm mpaBuibroe KavyecTBeHHOe
TONKOBAaHUE HABNIOMaeMOMY ABIEHHIO, NPEAMONOMKUB HAAYMe Y TIAHeTH
motHoll arMocdepsl. Ou e B ob6pazuoil gopme nan GIH3KOe K AEHCTBH-
TENILHOCTH ONMCAHNE (PM3UYECKUX [POIECCOB, NPOMCXOAAIINX B atMochepe
ConHua.

EcrecrBenHO, yTo nepBHIM 0GBEKTOM MCCAENOBAHUA 1715 acCTPOPHINKOB
CTaJI0 Hallle CBETWIO, HAIOIee MOIHBIN MOTOK manyueuus. Hemeuruit du-
suk [. P. Kupxrod, (1824—1887), upumenns usobperéuuniidi um u P. Byu-
3€HOM METOJ CIIEKTPaJdbHOTO aHANu3a, Aoxaszal, yrto y CoaHuna ecrs aTMo-
cthepa, Bosee xononHas, YeM BHANMAA TNOBEPXHOCTL cBeTHNA — (poTocepa.
ITo nunusM mormomenna B cnexrpe ConHma 0Ka3anoch BO3MOMKHBIM OMpe-
[eNNUTHL XUMUYECKUH cocTaB ero atmocdepbl. OfuH M3 OCHOBONOJOKHUKOB
actpocnextpockonun Y. Xérruuce (1824—1910) nowraszan emunywo npupo-
ny Coanua u spéan. Qpanuysckuit acrponom [I. Hancen (1824—1907)
Ha4aJ M3y4aTb MeTONOM CIEeKTPAJILHOTO aHAJNN3a XIIMMYECKHH COCTaB ar-
mochep nnader. II. JHanmcen m anrnuiickmit acrponom . H. Jlokbep
(1836-—1920) HeszaBucMMO APYr OT APYra OTKPLUIN CIEKTPOCKONMYECKHUH
croco6 Habmonenua xpomocdepsl m nporybepanues Ha Comnue BHe coa-
HEYHOro 3aTMEHUA.

Acrponomusa XX Beka

Bypuoe passutue acTpoHOMMEU B XX CTONETHH OCHOBLIBAJOCH HA ABYX
«KMTaX» — HOBHIX KPYIHHIX TelNeCKONaX M YYBCTRUTENbHHIX [PUEMHUKaX
A3JYvYeHHsT BO BCEX QMANa30HAX BOJH, a TAKKe HA [OCTHIKEHWAX Teope-
THueckoii ¢usuku. B nawase croserma parckm#d acrponom Jitnap lepu-
urnpyur (1873—1967) u amepukanckui actponom I'. H. Paccen (B Heko-
Topuix KHurax — Peccer; 1877—1937) ycTaHOBUAM BasKHYI0 3aKOHOMeEp-
HOCTb: CBETHMOCGTb OOJIBIIMHCTBA 3BE3X ONpeneiseTcA HUX COeKTPAIbHLIM
THIIOM, OTpaskalomum Temmnepatypy uosepxHoctu. Ilocrpoennas wmm pna-
TpaMMa «CHEKTP—CBETMMOCTb» [O3BOJMJIA YCTAHOBUTH CYL(ECTBOBAHHE
3BE3[-rHraHTOB M 3Bé3n-Kapamkos. [narpamma Iepumnpysra—Paccena
uMeer GoJibHIOE KOCMOTOHMYECKOE 3HAYEHHE! HOJOMKeHHe Ha HeH 3Be3jhl
B NIEPBYI0 OuYepe[b Olpenensercs eé Maccoil B BO3PACTOM.

Teopernueckuit mogxon B acTpodHiNKe NO3BONUI M0 AAHHBIM HAOJI0-
ReHui uayuars QuUanYecKHue YCIOBUA B 3BE3AHBIX aTMocdepax u CTPOUTH
Moflenu BayTpennero crpoenns 3sésn (K. lsapnmmasn, A. C. Sgaunrron,
k. Ixnnc). Bropas derseprs XX crojetus Oplila OTMeueHa peleHUeM
npobaemMpl MCcTouHMKa sHepruu 3Bé3f. OOCyKpaBIIMeca paHee METEOPUT-
Hasi, KOHTPAKIMOHHAA Y AHHUTWIALVOHHAA THNOTE3l, A TAKKE TUIoTe3a
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PafMoOaKTUBHOrO pacmafa OblIM OTBeprHYTHI. YcHexu snepHoit ¢usukn
Y HAKONJIEHHBbI€ ACTPOHOMAMH AAHHBIE O 3BE3NaX MO3BONWIM YOETUTETHHO
[IOKA3aTh, YTO MCTOUHHMKOM JHEPrHM 3BE3N B TedyeHwe GONbIUEH yYacTm MX
JKUBHH CIYKUT TEPMOSIIePHBIN CUHTe3 Iellis M3 Bogopona (moapobHee cMm.:
Cypnus, 1999).

XX Bek xapakTepusyercs POMpeHWEM HOBOH CHUMOHOTHYECKON Hay-
KH — KOCMOHA8MUKWU, OTKPBIBIIEH HeObLIBANBIE BO3MOMHOCTH JJAA HCCIEO-
BaHus Bcemennoil kocMuyeckumu annaparamu. OOmenpH3HaHHbBIM 0CHOBA-
TeJleM 3TOTO HANIPABIEHHA YeJ0BEUECKOU JEATENbHOCTH, MHOTO CREIaBIINM
IJIA ero paszBuTUA, OBLI reHmManbHbiii pycckuil yuéumil K. 3. Lluonxos-
CKUIT; ero HayyHOe Haclemue HacumThiBaer oxoso 600 paGor. Bes Bropas
MIOJIOBMHA CTOJIETHA IPOINIA TOJ 3HAKOM HHTEHCHBHOTO PA3BUTHUA IPAKTH-
4eCKOM KOCMOHABTHKU. 4 oktsabps 1957 r. B mameil crpae 6vu1 3amyuieH
MepBHIA B MUpe UCKYCCTBeHHbLA cnyrHHK 3emuam. 12 ampexs 1961 r. co-
CTOAJICA [epBBI TMMIoTHpyeMbiil KocMmuveckuit nosgér 0. A. Tarapmma.

Merogbl KOCMOHABTUKH OKA3aJHMCh 4PE3BHIYAHHO MJIONOTBOPHEIMH [
aCTPOHOMHMUECKUX HcciefoBannii. Bue 3emuoi atMocdepsl BO3MOXKHO M3y-
yeHne HeDeCHHX Tell BO BCEX MAIIa30HAX JIEKTPOMATHUTHOrO H3IYyYEeHUA.
UckyccTBenHble COYTHAKH ¥ MEKIIAHETHBIC CTAHLMH MOAPobHO mccmeno-
Balu aTtMocepy M IIOBEPXHOCTh ILIAHET, YTO GBLIO HEBO3MOKHO OCyule-
cTBUTH cToab fgeranbtio ¢ 3emad. Ha Jlyny, Bewepy m Mapc omycranuch
necnefoBaTeNbCKAe 1a00paTopuu, MepemaBIie Ha J3eMJII0 YHUKAJbHBIE
naunbie. [lnanersi-rurantsl, MepKkypyil, COYTHUKH IIJIAHET, aCTEPOUABI HC-
CJIe0BANKCH € MPONETHBIX TPAEKTOPHH aBTOMATHYECKHMU MeKIITaHeTHHIMH
CTAaHUMAMHM. BHIAlONIYIOCA poJib B 5THX paboTax CIIpald OTeMecTBEHHDIE
yuéHbie m mmKenepsl. biarogaps nabaogenusM ¢ 3eMaIu M u3 KocMoca
6BLIM OTKPBLITHL YAUBHTENbHBIE 110 CBOMM (PH3NYECKHIM CBOMCTBAM KOCMH-
YecKMe 00BEKTHI: KBA3aphl, HEHTPOHHEIE 3BE3H (B TOM 4MCJIe U 0cobbIe —
IyIbcapsl U MAarferapbl), KOCMWYECKHe Masephl, PelMKTOBOe M3JIyveHHe,
4épHBIE ABIPHI, PEHITEHOBCKHE UCTOYHUKH, TPABUTAMOHHEIE JUH3BL.

XX BeK XapaKTepU3yercs MOABJIEHHEeM elllé 0JHOi HOBOI, OYeHL Ba-
HOWl aCTPOHOMMYECKOH HAYKM — PeAAMUBUCMCKOL KOCMOA02UY, KOTOpaA
U3y4yaeT HecTauUOHAPHYIO Beenennyio kKak egunoe mnesoe. Bonbioi Briaj
B CTAHOBJIEHME KOCMOJOTHH BHecnu A. Jimmreiin (1916 r.), A. A. @pug-
maH (pabGorm 1922—1924 rr.), . Jlemerp (1927 r.), T. A. Tamos
(1946 r.). Cospemennas Kocmonorua 6asupyercs Ha ABYX QyHIaMeHTAIb-
HBIX HabalonateNbHEIX (aKTax: KPACHOM CMeujeHuy JUHUHA B CIIeKTpax ra-
JIaKTHK, KoTopoe, coraacHo npuHnuny Jonnepa—®uso, unrepnperupyercs
Kak Bceoblnmee B3aumuoe ynaxenne ragaxktur (3. I1. Xa66ua, 1929 r.); a rak-
)Ke Ha CyU[ecTBOBAHMU (POH08020 MUKPO80AH08020 usaywenus ¢ T=2T1 K,
CBHJETENbCTBYIONIEI0 O CBEPXIUIOTHOM M TOpAYeM COCTOSHMH BceenenHoi
B MoMeHT Boawsmoro B3puiBa. B mavyame 1980-x rogos Oblia co3pgaHa Wi-
$aanuonras mogens apoawouuu Beenennoit (A. T'yc u A. [I. Jluupe),
cOTIIacHO KOTOpoil eé pacmmpenue B nepseie 103 cexyHpawl mio Hecpas-
HeHHO OBICTpee, YeM B COOTBeTCTBUU ¢ (PUAMAHOBCKON MOJENhIO.



HEMHOIO Ob UCTOPMU ACTPOHOMMU A5

A ur0 gansme?

HansHeiiulee pazpuTHe acTpoHOMHH TPeGyeT HeMaNblX MATepHANBHBIX
3atpaT, a noromy Oymer B 3HaYUTENHHONR Mepe ONPENENATHCA TeM, HACKOJb-
KO BeJIMK HHTepec ofmectBa K 310l cdepe HayuHBIX HcciefnoBanuil. [Ipu
6TArONPHUATHLIX YCIOBUAX PA3BUTHA [EPCIEKTUBLL ACTPOHOMHUHU BBIMJIALAT
3axBaTHBAOIIUME. HoBEIe TeXHONOTUN MO3BOIAIOT CO3XABATH MOIIHBIE Te-
NeCKOTH! ¢ HeBHJAHHHIM paHee KAa4ecTBOM M300paskeHus. Yike HelCTBYIOT
ONTHYEeCKHE TeJeCKONbl ¢ AuaMerpoM 3epkaia 8—10 MeTpoB M TpoeKTHpY-
10TCA MHCTPYMeHTH fuaMeTpoM 25— 100 merpos. Henasno nauanu paborars
NoOA3eMHBIe HEWTPUHHBIE TEJECKOIIl HOBOTO IIOKOJEHWA, 3aKaHYMBAeTcs
COOPY>KeHHe rPaBHTATMOHHOBOJHOBEIX JETeKTOPOB CBEPXBBICOKOH YYBCTBH-
reabHocTH. Ilnamupyerca cospaume obGcepparopuum Ha JlyHe w HayyHbIX
naboparopuii Ha moBepxHocTu Mapca M acrepompax.

HoBas momuas nabnopateirHas TexHuKa TpeOyerca acTpoHOMaM s
pelieHHA YKe CYHIeCTBYIOUIUX rpofieM, TAKMX KaK NPOHCXOMJeHHe KOC-
MUYECKUX JyYell CBEPXBBICOKOI sHeprud n U3MUECKIe MeXaHU3Mbl [aM-
Ma-BCIJIECKOB, 7JIi PasrajKu MpPUPOAbl TEMHON MaTepHul, COCTABJAIOMIEH
nepr@epuio ralakTUK: 4T0 3TO — KOPUYHEBbIe KAPIUKH, YEPHBIE [LIPBI AN
eumé HeOTKPHITHE c1af0 B3aUMOREHCTBYIOIIKEe ¢ IEKTPOMATHMTHEIM H3IY-
ueHHeM 3leMeHTapHHe uacTuisl Gousmon maces? Ho sicno, uro paboras
HaJ 3TUMH IpobleMaMu, aCTPOHOME! HENPEMEHHO BCTPETATCA C HOBBIMH 3a-
rafikaMi KOCMOCA; 3TO M JiejlaeT HAYYHBIA MOUCK TAKHUM 3aXBaThIBAIONHM.

Jlnsa y4éHBIX MOHATH HPUPOAHOE fARIEHHE O3HAYACT YMEHHUE T pe -
BujeTs ero passurme. OcHOBHAA 3aja4a KOCMOJIOTMX — IOHATH OYAylnee
Hamedl pacmmupaomeiica Bcenennoi. dro HeBO3MOKHO Ge3 NPABUILHOTO
npeacraBienus 0 GAPUOHHOR MaTepUy, MCTOYHHKAX CKPBLITOH MAacChl M He-
W3BECTHLIX CBOMCTBAX BAaKyyMa, BO3MOKHO, Hanbojiee CHJABLHO BIUAIOLIETD
Ha JUHAMHRY pacliupeHus BceneHHO#M. Ycnexu KOCMOJOTHH B 3HAYUTENb-
HOl CTemeHH 3aBUCAT OT IPOTPecca B HM3YYOHHU 3IEMEHTADHBIX YaCTHI]
1 OT CO3JaHUsA [OJNTOKIAAHHON eUHON Teopuu (PUINUECKUX B3aAMMONEH-
cTBUI. B To e BpeMs, HoBble OTKDHITHS B aCTPOHOMHUH, KaK [PaBHJIO,
cnocoberByror nporpeccy QU3MKH, KOTOpas BCE CHIbHEE BJIUSAET HA Ha-
nry usHb. IlpocnexnBan marn y4éuplx B MO3HAHMM BeejaeHHOH, y3HaBas
HCTOPUIO ACTPOHOMUH, Mbl DEKOHCTPYHPYEM BaJKHYIO 4acTh MCTOPHH Yelo-
BEYeCTBA.



Pazgen 1

3APOMIEHHE
ACTPOHOMHH

Apesuns  acmponomuueckas — 06cepéumopun
(Cmoynzenon, Aweaun, II mwe. do n. 32.).

1.1. B uéM npuumHa TOro, YTO MMEHHO ACTPOHOMHA SBAAETCA JPEeB-
Helliell U3 COBPEMEHHBIX HAYK?

1.2. [loyemy npoucxopuna guddepeHunaLUsd aCTPOHOMHUN?

1.3. Hpenmonoxum, 4YTO HAIl COBPEMEHHHK PEIUHI PaspyLIMTh IPef-
CTABIEHUS IPEBHUX MOgEH 0 XPyCTaNbHBIX chepax, K KUKAoH W3 KOTOPLIX
AKoOLI NpuKpeiieHa NuaneTa (Mogens Epnoxca). CymecTsoBanne Kaknx Koc-
MHBYECKHX TeJI MOTJIO OBl HOCIYKHTh IIaBHBIM apTYMEHTOM TIPOTHB 3TOi MOJen ?

1.4. 3aueM u xorga ObLIN BBefEHBI TOUKKM U NUHUM Hebecnou cdepsl?

1.5. TloueMy speBHUE rPeKH, OPHEHTUPYACEH MO0 3BE3HOMY HEDGY, OCHOBHOM
OCBI0 CYUTAAN BOCTOK—3aTajfl, @ He CeBep—Ior, KAK HAUWIKM COBPeMeHHUKH?

1.6. [loueMy acTpPOHOMMYECKMH 3HAK TOYKH BECEHHEro PaBHOLEHCTBHA
coBnagaer co 3HaxkoM co3Be3ins OBeH u 0603HAYACTCA CUMBOJIOM poros T?

1.7. llouemy B [IpesuemM Pume B 60-x rogax mo n. 3. OBUI OPHHAT
3aKOH, 3ATPeUialomMil BHICHINM JOMKHOCTHLIM NHIAM TOCYAApCTBA B ON-
pellelleHHBle NEepUOXLI BpeMeHM HabiiopaTh 3a HeOeCHBHIMU ABIEHHUAMU?

1.8. Bo Il B. po 1. 3. M'unmapx cosman ¢Bod 3HAMEHUTHIA KaTajor, co-
depKaluil noxoxenus u 3Béaguble Benmumnpl 850 3Bésxn. CpaBuuB cBom
aaHable ¢ Habmonenuamu Apucruisia n Tumoxapuca (ox. 280 r. go H. 3.),
OH O0HAPYKMA, YTO SKIAMNTUYECKHE AOAIOTH BCEX 3BE3J] €MKerogHo yBeNH-
uuBatorcss Ha 36” (mo cospemenunim masnbiM Ha 50,3”). Uro 3a asmenue
orkpblt 'mmmapx?

1.9. B gpesnem Erunre nepsoe mossaenne Cupnyca B jgy4yax yTpeH-
Hell 3apu moclle NepUOAA HeBUAMMOCTH (reJMaKMYeCKHI BOCX0A) COBIMA-
mpano ¢ mopuatHeMm poj Huma. CoBnamalor nu 3TH 1Ba ABIEHHMA TaK JKe
XOpOI1IO U B HACTOAlee BpeMsa?

1.10. Kaxkum o6Gpasom gpeBHuMe ermurtsne, HabIofas reIHMaknvecKUit
socxog CHpuyca, CMOLTH HOBOJBHO TOUHO ONPENelUTb MPOJOIKUTeNBHOCTS
TPONIMYECKOro rofa’?
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1.11. B J[ipeBuem Kurae oOHapy:Kuam, UTO AJMHA TEHM OT THOMOHA
B OOJAEHb KAaXeHAAPHOro JHA 3UMHEro COMHUECTOAHuA (1o ppesnemy 365-
IHEBHOMY KalleHJApIo) He PABHA IJIMHE TeHH, H3MePeHHO! rOJOM paHbLIe.
Yepes KawOM HMHTEPBAJ BPeMeHM [UIMHBI TeHeH OT rHOMONA COBHAgaiOT?
Kakoil BeiBOA, 0 npoposxuTteapHoctn roaa 6mn cmenan B JIpesmem Hurae
Ha OCHOBAaHWMW 3THX HaOIIOHenuii?

1.12. o 1492 r. kanenpgapHuli rog B Poccuu nauunasca ¢ 1 mapra,
¢ 1492 r. 1o 1700 r. — ¢ 1 centsabps, a ¢ 1700 1. — ¢ 1 susapa. C xakuMn
ACTPOHOMHYECKUMH ABJEHUAMY MOTYT OBITH CBA3AHBI 9TH aThl HaUaIa roga’

1.13. Kakosa acTpoHOMUYeCKas OCHOBA LIECTHRECATEPHUYHON CHCTEMbI
CUMCAEHHUsl, IPUHATOR Yy HEKOTOPHIX APEBHUX [UBHIH3AHMT?

1.14. Karosa acrponoMHUYecKas OCHOBA Pa3feleHus OKpYyxKHocTd Ha 360°?

1.15. Kakyio acTpoHOMAYECKYI0 OCHOBY HMEIOT eJMHUIBI BPEMEHU
Heldeas N Mecay?

1.16. Ilouemy gmecarwsiil MecAil, B rogy — okmabpsb, Ha3BaHHE KOTOPOTO
B HepeBojle 03HAYALT «BOCHLMOH», a JABEHAAUAThIll — Jexalbpb, 4TO O3HAYAET
«JLeCATHI»?

1.17. Hakas cucreMa cumcliedus MCIOMb30BATACH IPERHUMEU ACTPOHO~
MaMH, YCTAHOBUBILUMMU NPOXOIKHTENIBHOCTL CYTOK B 24 yaca?

1.18. Ilouemy mosicnoe BpeMsa GBIIO NPENJIOKEHO M CTAJIO HCIOIb30-
BATLCA TONBKO ¢ KoHma XIX peka?

1.19. B suamenuroii <«Opmccee» l'omepa ynomuHaercs co3Besaue
Boapmoit Megseguupt. Ilost onpenenser ero kak «cospesmue, KOTOpoe
HUKOIA He TOrpysKaeT CBOMX 3BE3L B BOJHK Mops». Tounocth onmca-
uuii ToMepa wm3BecTHA; ero modMel CAYKaT IS HAC ONHMM M3 OCHOBHBIX
HCTOYHUKOB sHaumil o gpesHeiimient [permuu. Ho Ha poguue [omepa mm
yBupenu Obl HeoykumaHHOoe 3penumie: Boabmas Mensenumna Oyger Ha Ba-
WIMX Iy1a3aX PeryisipHO «OKYyHATh CBOM 3BE3Akl» B BOXHB MoHHYecKoro
un Jdrefickoro mopefi. 1 ato He ypuBuTeabHO: I'penig — 10KHasA CTpaHa;
HAa €€ LIKNpPOTEe BBHICOTA CEBEPHOro Hogoca Miupa Mana, u MeaBepuna ABis-
eTCH CO3Be3fueM <«3axofAmmuM». B uém me pemo?

1.20. Kagopo ocnoBHOe foCTOMHCTBO cucTeMbl Mupa [togemesn?

1.21. KakoB ocHOBHOI HefocTaToK cHcteMBl mupa Iltomemesn?

1.22. Kaxue pBa OCHOBHBLIX mOCTYJaTa ObLIN NPHHATH B CHCTEMe MUpa
Ttronemen?

1.23. Hakwme BuiBogbl teopun llTonemes OKasasuch NPaBUAbHBIMUT

1.24. Hag noay4usioch, 4YTO TEOUEHTPHYECKAS MOJETb MHUPA JUIHTENh-
HOe BpeMs YAOBJETRODPANA MPAKTHYECKUM NOTPeOHOCTAM acTPOHOMMH?

1.25. Haxkue wemocratknm uMena reJHOUEHTPHYECKAsA CHCTEMA Mupa
Hukoaan Konepuuxa? -

1.26. Hagde gsa NpHHIMOUATLHBEIX HELOCTATKA OblnU OPUCYILYU 06enM
Mogensam mupa — [Ironemes u Homepumnka?

1.27. B kunemaTuke 3eMHBIX U HeDeCHBIX T€1 BajKHYIO DOJIb UTPAIOT
KpWBBIe, Ha3biBaeMble IIMKJIOMAAMHA W 3MUUUKIouAaMi. UTo 3T0 3a KpuBbie
H YeM OHHU OTAMYAKTCA APYr OT Apyra?
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1.28. Kaxoii ¢MbIcT uMeno NOHATUE InuyUKL B [peBHEN HAYKe U NpH-
MEHseTCA JIM OHO B COBPeMEHHOH acTpoHOMmM?

1.29. B ocHOBe TreoleHTPUYECKOW MOJEAU MHUpPa JesKaT JOMKHBIE
(pusnyecKkre NMPUHUNIHL

1) Bce HebecHBIe Telia paBHOMEPHO JBHIKYTCA I10 MAEAJBHBIM (KpYyro-
BhIM) opburam;

2) Bce nebecHble Tesa ABMIKYTCA BOKDYT HETOJBHKHON 3eMJu, SABIA-
01ecsa eHTPOM MHpA.

Houemy Takan HeBepHas MOfeidb MOTJIa C AOCTATOYHOH [JISA CBOEro
BPEMEHM TOYHOCTHIO OTIMCHIBATH CHOIKHOE [BWIKeHUe HeDecHBIX Ten?

1.30. Ilouemy aHTHYHBIE ACTPOHOMBI CUHTAJM KPYrOBOE [BUIKEHUE
eIUHCTBeHHOH (OPMOil BUIKEHUS KOCMUYECKUX TeN?

1.31. [louemy nepuonn nBMKeHUs1 BEPXHUX TIJIAHET 110 NePBLIM (ri1aB-
HBIM) SOUIUKIAM M TEpPUOfbl MBIKEHUSA HBUKHUX TJaHeT No pede-
pedram papHsiuck omHomy roay? Iloyemy pasmeps! rmaBHBIX (3IHIH-
KJIOB MO OTHOINEHWI0O K cBouM fedepeHram yMmeHbIIanuch oT Mapca
k Carypuy?

1.32. Bupumoe psukenue TNaHeTH Ha 3Bé3nHoOM Hebe B cucreme
IItoneMess OMMCHIBANOCH KPYTOBHIMW IBIKEHUA [UJIAHETHI MO BIHIMKIY
u pedepenty. Beima Iu yriaoBas cKOpPOCTh IUIAHETHI 0 3TMNUKIY M [eHTpa
MUIUKIA TI0 AedepeHTy TMOCTOAHHOM?

1.33. Kaxkum ofpasom, HcxXoms W3 CYIMECTBOBABLIMX TOrHA Npefcra-
BJIeHNA O JBUKEHUU CBEeTHJI KAK DABHOMEPHOM U KpPYroBOM, JpeBHe-
rpevyecKkre yuénrie 00bACHUIN He-
pasnomepuocts nsueHus ComuH-
1[a 0 SKAUNTHKE B TeUeHue ropa’

1.34. Ha pucyske wu3sobpa-
KEH aneMeHT Mojean llromemesi:
SMMUMKI BepXHeil TTaHeTs W Ayra
nedepenra. Iokazano manpasae-
Hue JBRMKeHuA ueHtpa O snu-
HUKIa 10 AedepeHTY M TUIAHETH
Mo »NUOUKIY B TOykax P u A.
B kaxkux mosomeHHAX DJaHeTHI
Ha SMUNMKIe oHA Oy/eT uMeTh ca-
Moe OblcTpoe MpAMOe ABUIKEHHeE,
MOTIATHOE [ABHKEHHEe, CTOSHHA?
B kakoM Mmecte ’nmuuMKaa ruiaHe-
Ta HAXOAUTCH B NPOTHBOCTOAHUY?

1.35. Tlouemy cmcrema Mupa
APEBHUX ETUITAH, MPeAIIecTBOBAB-
mas cucreMe [ltonemesn, mpexycma-
rpusana obpamenue Meprypus u

K sadave 1.34 Benepo! sokpyr Connua, a Conrua
Dpasmenm modean mupa lmogemen. I BEPXHUX MAaHeT—BOKpPYyr JeMiaun?
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1.36. Kakaa Mopenb Mupa moiydyuna HasBaHUe zeozesuoyenmpuie-
CKOl, W KTO SBJIAETCH €& aBTOpoM?

1.37. [Ipmxenne KaKUX HeGECHLIX TeJ W B HACTOAIIEE BPeMs OMMCHI-
BAeTCH MPH MOMOUIM eOUEHTPUUECKONH Mofenu?

1.38. Ilo xawxoil TpaeKTOpuM ABMIKYTCS TUIAHETHI B CHCTeMe OTCUETa,
CBA3AHHOM ¢ SeMiéi?

1.39. Tlo kakoii TpaekTopum ABIsKeTCH JIyHA B cucreMe OTCUETA, CBA-
sapaon ¢ Coannem?

1.40. Ilo wkakoil TpaeKTOpUM HABMIKYTCA CHYTHUKHU [JIAHET-THTAHTOB
B cucTeMe orcuéra, cesszanuoi ¢ Coannem?

1.41. Hapymuna nan renmoiteHTpHuYeckass Mofens mupa HomepHura
NPHHIUT reoreHTpu3Ma? ,

1.42, llouemy reopus HKomepHuKa, OIUMCHIBAIOINAA CTPOEHUE U KU-
HEMATHKY TOJNbLKO YacTH IJIAHETHOIl CHCTeMBI, Ha3bIBAGTCH CUCMEMOL
mupa?

1.43. Buir nu KonepHUK nepBhiM, KTO BHIABHHYI U0 O MOJBUAKHO-
¢TH 3eMiiu B IPOCTpaHCTBE?

1.44. Apucrorens (384—322 rr. 0 H. 3.) yTBepKaaj, 4TO eciu ObI
3emiis mepeMerianach B IPOCTPAHCTBE, TO HaOMI0IATeNh Ha 3eMiIe MOTr Gbl
3aMeTUTH BHI3BAHHOE 3THM M3MeHeHue NOJOKeHNA 3Bé3f Ha HebecHoN cde-
pe. Bepao au ato? Ilouemy Bo BpemeHa Apmcroresas He 6uLI0 06HAPYHKEHO
MapaJjakTHIECKoe cMellleHue 3883y ?

1.45. Tlouemy mapannakrinueckoe cMenlenue 3Bé3j BILoTh 10 XIX Be-
Ka He MCHOJb30BAJIOCH B KAYeCTBE [OKA3aTelNbCTBA OOpameHus 3eMiu
soxpyr Comuna?

1.46. Homepruk caM neitajics 0OHADPYKUTHL NAPANIAKTHUECKOE CMe-
nmieHwMe 3BE3],, KOTOpOE CIHEIOBAJIO U3 ero Moaead Mupa. Ilouemy owm
norepreya Heyjgauy?

1.47. B 1725 r. apramiickuil acrponoM u MarteMatHk [ImefiMc Bpa-
paeit (Bpagmu) Havan pabory mo oOHADPYKEHMIO MAPAJLIAKTHYECKOTO CMe-
LieHusl 3BE€31, 4ToObl noprBepnuth Teopuio Honmepuura. Iocae tpéx ner
Habmomenuit Bpagyeil o6Hapyun IepHOIUYeCKOe «IIOKAYMBaHUe» 3BE3[
no smanncaM. Ho, Kak oka3anocek, npu 3TOM OH OTKpLUI siitenue abeppa-
I[UH CBETa, KOTOPOe, OIHAKO, TAK)Ke HONTBEPOUIO NBUKEHNEe 3eMJIU BOKPYT
Connna. Yem ornuuarorca abeppaunoHHbLIE 3JLIUNCH 3BE3J OT UX Mapaj-
JAKTHYECKHX 3JIUIICOB? ,

1.48. flBnenme abeppamum cBeta Dpagneil oTkpola, monnbsyAach paH-
HBIMU TOYHBIX acTpoMerpuueckux Habmiogenmil spesngsl ¥ [lpakona, npo-
BeAEHHLIX IDH TIOMOIUM HAIPABIEHHOTO BEPTHKATLHO BBEPX M MKECTKO
3aKpemiéHHOro Temeckona. [louemy yuéHblit BoiGpan cTonb OpMrHHANBHEIN
Meron Habmwopenusa?

1.49. B rakrom paspene ¢uamxn Morua 6sl udyuarbest cuctema Homnep-
HUKa, ecan Obl He ORLIO ACTPOHOMUH?

1.50. Hakwue TemeckonuuecKkue oTKPBITHA [amuies cBupeTelbCTBORAIU
B MMOJBb3y HPABHILHOCTH cHcTeMbl Mupa Homepmuka?
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1.51. BuumareapHo npouuraiite mryrodnoe cruxorsoperne M. B. Jlo-
MoHocosa (1761 r.):

Caynuauce emecme dea Acmponoma 8 nupy
H cnopuau secoma meancdy coboli 6 aapy.
Odun meepdua: 3eman, sepmacy, xpye Coanya xodum,
Mpyeoii, — umo Coarye ece ¢ coboit naaremsr 60dum:
Qdur. Honepruk 6via, Opyeoil cavta ITmoaomei.
Tym nosap cnop pewus ycmeutkoro cgoel.
Xosaun cnpawusan: Tol 36¢30 meuenve snaews?
Cradcu, Kak mbl 0 CéM ComHenbe paccyxciaeus?
On 8aa makoii omsem: Umo ¢ mom Konepruk npas,
A npasdy dokaxy, na Coanye ne Gvisas.
Hmo sudesa npocmara uz nosapos makosa,
Homopulil 661 eepmes ouaz kpyeom xaprosa’?

(ILur. mo: Kynurosexui, 1986, ¢. 53.)

Homy B feficTBUTEIPHOCTH IPHHAIEKUT CACTEMA MHPA, UPHIUCAHHAA
B 9TOM CcTHXOTBOpenum [lronemero?

1.52. Houemy, worga lanuneii ofuapyxwi B Teseckom, uto ¢asel
Benepe nopobun gaszam Jlynsi, 970 NOCIYMUN0 OABHM U3 JOKA3ATENLCTH
Toro, 4yto BeHepa ofpamaercss He BOKPYr 3eMIH, KaxK A0 TeX 00D AyMaiw,
a Bokpyr Connna?

1.53. Ilouemy ssaenue has naaser 6610 orkpbiTo [anuieem umenno
y Benepnl, a Be y npyrux naaner?

1.54. Wanectna norosopxa:

Mecay sumoli xodum, xak Coanye 1emom.

Bepua nu sra «HapojpHast acTpOHOMHSA»?

1.55. Hocmonornveckuit mpunuun Huronas Kysaunckoro yreepauaer,
YTO Halue [10JoKeHHe BO BcelleHHO! HUYEM He BLIJENEeHO B NPOCTPAHCTBE.
[MonrBepskmnaerca a1t 3TOT NPUHITUT IKCAEPHMEHTAIBLHO?

1.56. Haxkoi#l Baiiblii BEIBOX O CTPYKTYype BceseHHOI caegyer U3 Koc-
mostornueckoro npunnuna Kysasckoro?

1.57. Hekroropble KOCMOJOIM NBITATHCH pacllHpuTh TpuHuun Kysan-
ckoro. CHpaBe[INB 11 HAEANLHBIT KOCMOJOTHYECKHHE MPUHUMLE, COMIACHO
KoTopoMy Bcenennas BhLIIISAHT COBePUIEHHO OQNHAKOBO M3 410000 TOUKM
IIPOCTPAHCTRA M B 1000/ MOMEHT BpeMeHH?

1.58. Karoll KOCMOJOTHYECKHI NPHHIMUI, He OTPULAS KOCMOJIOTHYE-
cxoro npudina Kysaunckoro, yreepskaaer, uto mul Habmonaem Beenennyio
B «[PUBUJErMPOBAHHBIA» MOMEHT BpeMeHMu’?

1.59. Kakne nabGawoparennHpie (akThl, JerJju B OCHOBY aHTPOTOLEH-
TPUYECKOTO NOAXOa B u3ydenuu BeeneHHOI?

1.60. Kakoe BajkHOe ACTPOHOMMYECKOE OTKpLITHe XX BeKa Ha mep-
BBIX I10pax, Ka3ajJoch, MOATBEPANIIO LEHTPAIbHOE MOJOMKeHMe YeloBeKa BO
Beenennoit?
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1.61. Kaxoe oTKpBITUE ONIPOBEPIIO AHTPONIOLIEHTPUUECKOE TONKOBaHHE
(baxTa, yDOMAHYTOTO B TIpepLIAyllen 3ajave?

1.62. OrkprbiTHe Kakoro saxoHa (PU3MKH BIEpPBLEIE TI0KA3aJ0 e{UHCTBO
3aKOHOB MPUPOAK MJIA 3€MHBIX U KOCMUYECKHX Tes?

1.63. Haxue uccnenoBanus BrepBble DOATBEPAUIN €RUHCTBO BEIECTBA
3eman u ten ConaHeuHo# cucremsr?

1.64. HsBecTHO, YTO MOPAKM u3 3KcOegnniu Marelnana, BepHyBHIHE-
€A M3 KPYrOCBETHOTO TIYTELIeCTBUA, NOTEPAJN B CYeTe JHEl ofUH NeHb. UYeM
310 obbsacHaerca? Kak usberawor 310#l HENPUATHOCTH B HacTOALlee Bpemsa?

1.65. [atoii orkperrua AMepuky cuutaetca 12 okrabpa 1492 r. Kakas
3TO [jaTa M0 HOBOMY CTHJIIO? .

1.66. Horpa pasnuna Memuy 10JMaHCKAM U PUrOPUAHCKHAM KaJeHAa-
pAMH COCTABUT POBHO [BE Hejenn?

1.67. Ilocaentiee cOmmmenue spamenntoil Komersl lamnes ¢ Comnnem
npousonio B 1986 r. Ero oskupanm ¢ HeTeprieHmeM, NOCKOABKY BHEpBLIE
NpeAnoNaraioch UCCAEROBATh AAPO KOMETHI € NOMOIIbIO MEKIIAHETHBIX
3oHnos. Iloaromy TpeGoBasoch Kak MOKHO paHblle W TOYHEE OMpPEXeNHTh
opbury romerni. [Ipensaputennuble faHHbe O Heil GBUIM MONYYEHB! HO Ha-
bmopennam npepvipyuiero conmmenns 1910 ropna. TeopeTuru ¢ neOniBanoNn
TOYHOCTBIO BBHIMMCIWIN NaAbHedlyw TPAeKTOPUI0 KoMeTol, W Haburofare-
AU HAvYaa¥W oxXoTy 3a HeHd. B Te rogel B Mupe Obl10 IBA KPYNHEHIIHX
TeNeCKOIIa: AaMEePUKAHCKMI O-MeTpoBbld uM. Xeuida B KamuopHHIACKOU
obcepraropun Maynr-Ilamomap u coBerckuii 6-merposslit BTA (Bouasmoi
TEeJEeCKON AJNbT-a3UMyTanbHHI) B CnenuansHo# acrpodpnsmyeckoit obcep-
atropun AH CCCP na Haskase.

Komery obnapyxunu 16 okrabpa 1982 r. B cossespun Manoro Ilca.
OHa oxasajach MMEHHO TaM, Tfle U JOJ7KHA Obla OBITH COTIACHO PACCYH-
trauHon adeMepue. OTKIOHeHHMe OT pAcYBTHOIN TOYKM COCTABIAIO BCErO
HECKOIBKO YIVIOBBIX CEKYHJ — TaKaA TOUYHOCTb paHee HUKOIJa He NOCTH-
ranacs. OBnapyuam komery Ha Ilamomapckoi oGcepsaropum B CIUIA
H. resurr m 3. Hanmenscon nz Kanudopuwuitckoro rexnomormyeckoro
nucTHTYTa. XOTA AMEPHKAHCKUH TeJeCKOn YCTynaa B pasMmepe o0beKTH-
BA COBETCKOMY, OH Obul 0GopynoBan Gojee COBEPIIEHHON CBETOUpPHEMHOMN
allllapatypoil M Do3ToOMy oKasaucs Golee 30pkuM. B moMenT nepsoro obua-
pyxenus komera [asnes umena 6aeck 24™ W HaXO[MIACE HA.PACCTOAHUM
11 a. e. or 3emnn n or Coanna. Mcmonssys atu naxmme olleHHTe pas3Mep
ANPa KOMETHI.

1.68. 12 anpesns 1961 r. nepBui KOCMOHABT }O. A. Tarapun craprosan
¢ Kocmoppoma bBaiikonyp Ha kopabne Bocmok. Hopabab psuraicsa o op-
6ure UC3 ¢ nepuogom 1,5 yaca u, coBepuInB OMH OBOPOT, MPU3EMIHICA.
B kakoM Mecte OH cOBepmiMJ MOCAOKY 110 OTHOINGHMIO K Bakikomypy?
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2.1. HazoBute gpeBHeNmINl aCTPOHOMHYECKHMIT MHCTPYMEHT.

2.2. Kaxroil acrpoHoMuuecKMil npubop [epKMT B PyKax AHTUYHBLIA
acrporoM (cM. puc.)?

2.3. Y npeBHUX rpeKOB 3TO CJIOBO O3HAYAJO OHEBHUKL cobbimuti. ¥ co-
BpeMEeHHBIX ACTPOHOMOB OHO O3HAYaeT Yyedeykasanus [AsA HabromeHui
HebecHbix Ten. HasoBurte TepMuH.

2.4. ConHeuHble 4Yachl, KaK IPABHIO, MMEIT ILIOCKHI mudepOiar,
pPacloJIOKEeHHBl B 3KBATOPHAJLHOW, TOPU3OHTAIBPHON WM BepTHKAJb-
Ho#l mockocTAXx. OpHako [(peBHHE AaCTPOHOMBI HIMPOKO HCIONB30BAIH
coiHeunble dackl ¢ nudepbiaramu B dopMme vamm — ckaguc {cM. puc.).
Hakme npeumymectsa uMenT coi-
He4YHble Yachl ¢ Takol opmoil nwm-
depbaara?

2.5. lpeBHerpeueckue YUeHble
Apuctunn  n  Tumoxapuc (III  s.
Zo H. 3.) npu Habmopeanax Cosnna
UCIONB30BAIM  TPHOODP, Ha3bIBAEMBIH
IKBATOPMAIBHBIM KodbmoM. On npen-
cTaBiAd c0BOM TOJBIA  HEBLICOKMIA
UWIMHAD, BEDPXHMA ¥ HIDKHHH Kpas
KOTOPOr0  ODHEHTHPOBAJMCH  TOYHO
B IUIOCKOCTH  HebecHOro  sxBartopa.
Tesb oT 10KHOH TOJOBHHBI IMIUH-
Apa Ha BHYTPeHHeHl CTODOHE CeBepHOil
HOJOBHHBl OCTABIAJA Y3KYIO HOIOCKY
cBeTa B BepXHEH WU HIKHeHl 4acTu
nuAnHapa. [[1a Kakux nesed Hcmodb-
K sadave 22 30Basics 3Tor npubop?
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2.6. TIpogeccop C. II. Tuaszenan
(1848—1937) n306pén Ttak HazbiBaEMOE
conneunoe xoabuno. llpmbop npencra-
BisAeT co00H LHIMHIPHYECKOE KOJIbIO,
PACIONOKEHHOe B BEPTHKAIBLHON IJIOC-
koctn. Ha yrmosoM paccrosuum 49°
OT BEepIIMHH KOJAbLIA CHeTaHO HeGOonb-
1I10e OTBEpCTHE, Yepe3 KOTOpPOoe MpPOXOaHT
ayy Coanna. Ha sHyTpenHeit nopepxHo-
CTH KOABI[A, KyJa HAJaeT Jy4y, HaKIeeHa
rpagycHas mkana. s Kakoil uenm
TpefHAa3HAYeH 3TOT IIMPOKO HCIOMb30-
BaBmuUiica B cBOE BpeMs npubop?

2.7. Rak fspeBnue wuabaopaTenn
MOTJIM [l0TajaThCcsA, YTO 3a roayObLM Ma-
peBOM [IHEBHOTO Heba HAXONATCA HOYHEBIE
cBeTuna? ,

2.8. B acTpoHOMHNY ¢ [peBHUX Bpe-
MEH MCNOIL3YIOTCSA 3BE3LHEIE KAapTHI U V10~
O6ycel. B uéMm cocrouT nNpUHIMATUANE- K sadaue 24 Cosnewnse wace
HOe pasjuuue MeMNy H300DAMEHUAMA g 2 Ocso (gomo 1. I. Kyauxoeckoco,
aBésyuoro Heba Ha piobycax n Kaprax, 1953 2.).

a TaKMe WX OTIMYMe oT peansHoro Heba?

2.9. Kaxopo npmHiunuansHoe otnuuyme usobpazkenns 3sésguoro neba
B IIJAHETAPUH OT PEAJLHOro 3BE3JHOrO Heba?

2.10. Mecro, rae peryispHO TPOBOAATCA HabmwoneHusA 3a HeGecHBI-
MU CBeTHWJIAMH, HA3BIBAaeTCS aCTPOHOMMUECKOH oGcepsaropueii. Bcerma in
aCTPOHOMUYECKHe 00CEePBATOPUN HMENM TPaAMIMOHHBIe DALIHM ¢ KyHoJa-
MU # coBAIONAETCA AN HEYKIOHHO 9TOT «apPXUTEKTYPHBIM CTIUIB» cenvac?

2.11. Kak msBectHo, Taauneil ¢ noMolpio Tejeckolla OAHUM M3 Iep-
BHIX OTKpbII nsArHa Ha Connne. O6Lacuure, kKakum obpa3oM oH Mor Habmo-
math noepxHocTs CoMHIIA B CBOH TENEeCKOI, UMEBIUNUI B KaYecTBe OKYJIAPa
orpunareapHyio auH3y. Cymecreyer Bepcus, 4o K crapoctdl I'anmmeit ocnen
ortoro, yro cMorpen Ha Coinnue riazoM B okyasp. CormacHBl JM BBI, YTO
I Hero 3TO OBII eAMHCTBeHHBI cnoco® HabmonaTh COMHedHble MATHA?

2,12, OcHOBBL TEOPHU MPOCTHIX ONTUYECKMX MHCTPYMEHTOB, pUMeHS-
eMbIX B acTpoHomuu, pazpaboran Hemnep. OgHako B ¢cBOMX UCCIeAQBAHUAX
OH UCIOIB30BAJ 3aKOH HpejoMieHUs B npubnuxénnonn dopme a/f=n,
rjle @ — yroJ najenus, 3 — yroi npelioMJeHus, n — OTHOCHTEXbHBIN TIOKa-
3areas npenomiaenns.’ [louemy, Hecmorps Ha To, yro Kemnep monbsobanca
NpUGIMKEHHBLIM 33aKOHOM [JIA AUONTPUYECKMX CHUCTeM, OH IOJYYMJ Ipa-
BHJIbHBIE PE3yJbTaThI?

2.13. Kaxoil npmHIMNAaNbLHBIA ONTHYECKUH HeJLOCTATOK OOBEKTUBOB
TenecKonos-pedpakropos noaroikuya Mcaaka Helorona k uccnenoanusam,
npuseguinm ero B 1672 r. K OTKPBITHIO fUCTEPCHU CBETA?
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2.14. [Moyemy  TesleCKONBI-
pedparTopsi Korma XVII Beka
UMeld OTPOMHYIO [JINHY, NOCTH-
raBiayio 64 merpos?

2.15. Tlouemy «Mofa» Ha Te-
JIeCKOIBI-peppaKkTopsl,  mponep-
JKABUIASACS TPU CTOJETHS, CMEHU-
Jack B XX Beke «MOJOW» HA Te-
NecKoMb-pediIeKTOPE !

2.16. bopuba 3a pasmeps
N KAYeCcTBO TeJEeCKOIOB-pedpak-
TOpPOB M peduieKTOPOB NpHBela
He TonbKa K nobefe ped)nemogon,
HO ! K cuelHanmsanuu o0oux BU-
JOB TEJNEeCKOMOB [JIA PA3IHYHbIX
aCTPOHOMMYECKMX  HabMIOfeHUN.
Ina wakux BUJOB HAONIOAEHUI NMPEANOYTHTEIbHBl pe)paKToOphl, & HJA Ka-
KX — peduexTopni?

2.17. Kaxoe npeumyimectBo umeer T1pyba HKemsepa mo cpaBHeHHIO
¢ Tpyboil lanunes npu acTpoMeTpHMYECKHX H3MepeHHAX?

2.18. Tuxo DBpare Obl1 OCHOBOMONOMKHMKOM TOYHOH aCTPOMETDIIM.
Cpon HabnofeHns 0OH APeHMYIIECTBEHHO ITPOBOIUN TIPH MOMOIH 11pubopa,
n306pask6HHOTO0 HAa PHCYHKEe B 3aroJIoBKe 3TOro pasgena. Hak HaswlBaercs
sror npubGop? Hax masbiBaercs COBPEMEHHBIR acTpoMerpmyueckid mpubop,
BBLITOMHAOIMUA Te ke Gyaxnuu, 410 u npubop Tuxo Bpare?

K s3adauwe 214  Teaeckon-pedpaxmop
Ana Ieseausn (koney XVII eexa).

K sadauwe 2.14. Teaecnon-pepparmop xonya XVII gexa.
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2.19. Uamepenuns noxoxenuil nebecusix rei, cuenanusie Tuxo Bpare
un YayrbexoM, umenn tounocte 1—2’. HpuMmepHo Takywo e TOUHOCTH [a-
10T COBPEMEHHEBIE KOMIAKTHBIE ONTUYECKHE YIIOMEepHBIE WHCTPYMEHTHI —
reofonuthi. Kaxum o6pasom acTpOHOMBI TOW 3MOXU JOCTUIaJU OTHOCH-
TEJTbHO BHICOKOW TOYHOCTH YIJIOMEpPHBIX W3MEPeHUH, He MMes ONTHYECKAX
mpubopos?

2.20. Bce teneckonst XVII—XVIII BB. 1 MHOrHe KpynHble TeNeCKO-
el DepBoit mosoBuHE XIX B. ¥Menu aibT-a3MMYTAIbHYI) MOHTHDOBKY,
T. €. MOTJIIHM IIOBOPAYMBATHCA BOKPYT BEPTUKAIBHOH M rOPH3OHTANBHOH
ocell, IPUYEM WX TMOABHMKHOCT BOKPYI TOPH30HTAILHON ocH Oblia Bech-
Ma OrpaHu4YeHHoM: obiacty neba BOMM3HM rOPH3OHTA M 3eHUTA OBLIM UM,
KAaK NPABUIIO, HENOCTYMHE (BCIOMHHUTE, KaK BBITJAXAT TelecKonsl ['ese-
ausi, Heotona, I'epirens, Pocca). Msobperenue dororpaduu u Havano eé
NPUMEHEHNsI B ACTPOHOMMHU MOTPeGOBAIO MIUTENHHOTO M TOYHOTO BEJEHM
Tereckona 3a mabpaHHBIM yuyactkoMm Heba. IloscemectHoe pacmpocTpane-
HIle DOJY4YNJa SKBATOPHANLHAA MOHTHPOBKA, HA KOTOPOH TEJNECKON MOKer
CNeJuTh 3a 3Be3[0H, Bpamiasch JUIUL BOKPYT OAHON, NOJAPHOH OCH.
Paznuunble mommduranuu 310 MOHTUPOBKM — HeMeLKas, AHTIHHCKAs,
BILIOYHASA, IIOAKOBOOGpa3Has — MOJHOCTHI0 BEITecHHIH K KoHIy XIX B.
ANbT-a3UMYTANBHYIO, KOTOpaA COXPAHMIACH IUINB Y ACTPOMETPUYECKHUX
[HaccakHBIX HHCTPpyMeHToB. OnHAKO B nocienHue gecatuaerus XX B. aJbr-
A3HMYT&JIbHAA MOHTHPOBKA HEOWIAHHO CTAjJa BHOBbL WIMPOKO HCIIONL30-
BatecA. Ilouemy?

2.21. Haxoe rexHuyeckoe mpucmocobienne, HPEIJIOMEHHOe B IIePBOM
norosuHe X VIl BeKa, m03BOJMIO CYIHECTBEHHO MOBBICHTH TOUHOCTh ACTPO-
METpHIECKUX H3MepeHui $e3 M3aMeHeHUs HAapPaMeTrpoB CaMOro Tejaeckomna’?

2.22. HaGaioparenu, paboraBmume B XIX Bexke Ha KpYIHBIX Tejle-
ckonax-pedpakropax Jnkckoit u Vepkckoii ofceppatopmii MCHBITHIBaMH
GodbIINe TPYAHOCTY NpU HAGIIOeHUAX INIaHeTAPHBIX TymMaHHocTell. [love-
My npu ¢ororpadudeckux HaOMOJEHHAX HYKHO ObLIO 3aMETHO CIBHIATH
[JIACTHHKY A5 TOJYYeHHUS pe3roro umsobpasrenus Jaubo agpa, aubo camon
TYMaHHOCTH?

2.23. Kaxkune dynromu seimonuan teneckornm B XVII u XVIII sekax
1 Kakylo HOBY® (YHKIMIO oH cTajl Benoanats B XIX Beke?

2.24. llouemy DBepuap Jluo, usobperarens Koponorpada (MHCTDY-
MEHTa, MO3BOJAIOUIETO HAGNIONATH COJHEYHYI0 KODOHY BHE 3aTMEeHUN),
MCITONB30BAT AJIs1 cBoero mpubopa B KadecTBe 00'bEKTUBA IIPOCTYIO JHH3Y,
a He CIOMKHBIA axpoMmarmieckiii o0berTnB? Hax npu atom Oblia pemena
npobiemMa xpoMaTHuecKoil aGepparuu?

2.25. Onpepenurs reorpaHyecKylo A0JATOTY TOYKH HA 3eMmie 3Ha-
YHUTEJIBHO CJOMHee, 4éM mupory. YrobLl HANTH MIHPOTY, MOCTATOYHO
M3MepUTh BLICOTY IOMioca Mupa uau Bricory ColHIA B MOMEHT €ro IoJy-
[eHHOU KyAbMUHAUMK. A JJiA ONpefeteHus [OJITOTH M3 aCTPOHOMUYECKUX
HabnofeHnil HeoOXOQUMEl TOYHBIE YACHI, XPAHALIME BPeMA HYJIEBOIO Me-
punnana. OnpenesnnB [0 TAKIIM YacaM, HapHMep, MOMEHT KYJIbMHUHAUUU
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ConHua B Touxe HabualofeHUs, Mbl y3HABM, HAa CKOJLKO YacOB B TOUKE
HabMmofeHNA 1MONeHb HACTYNAeT paHblle WIH I1033Ke, YeM Ha HYJIEeBOM Me-
puaMate, a 3HAYNT, ONPENEINM CBOIO JOJNTOTY.

Jnst onpeneneHUs [OATOTHL HA3E€MHBIX HYHKTOB IPHIOLHBI 4achl
He OYeHb BBICOKOrO KAYeCTBA, KOTOpHIE OLLIM CO3MAHBI yiKe K KOHLY
XVII 8. C HuMu MOKHO OBIIO HeEO[HOKPATHO NYTELIECTBOBATL MeRAY
NYHKTaM# HaOII0feHHs, ompelelsAs TMONPABKY YacoB M TakuM o06pasom
TIOCTEeNEHHO YTOYHAA pas3HUlty foaror. Ho ropasgo Ooanlume TpymHocTH
HCNBITHIBANN MOPAKH, KOTOPHIM, utobbl He NpoiiTH MHMO UedH, HanpH-
Mep, HeDoJBUIOTO OCTPOBA MM I0OpTa, TPEeBOBANOCH ONpENeNATb ROJIOTY
«C TIepBOro 3axofa». Yrobpl cO3HATH TOYHBIE YaChl, BBACPIKUBAIOLINE [Ipa-
BMJIBHBIH XOJ B TedeHHe HECKONLKMX MeCsleB, a TO U JeT, B YCIOBUAX
MOPCKOW# KayKH ¥ CMEHBI TeMIiepaTypHl, norpefopanoch Gomniuoe MeRyc-
CTBO MEXAHUKOB: XOpOULIMe MOPCKME XPOHOMETpHl ObLTY CO3[MaHbl JMILIb
Kk ronnyy XVIII sexa. Ho no aroro momenTta npemnarasuch u [pyrue crio-
cobbl onpeneneHns: NONTOTH 0e3 MCNONL3OBAHUA 4acOB Ha Kopabue.

Opue M3 TakHX METOROB — «KOODAMHATHYIO CayxBy» — npepaosknan
AaHTIHACKME MaTeMaTMK¥M Yunbpam Yucrod (1667—1752) u Xemdppu dnt-
tor (1675—1714). [lna sxoHOMEHEM CDENCTB MPEANONAranoch CO3JaTh €8
He 10 Bceil akBatopur MupoBoro okeaHa, a JHIIb BIOJb BaKHEWIIUX TOP-
roeeix nyrei (Xays, 1983, ¢. 61):

«B u3BecTHBHIX IYHKTaX, DPACHOJ0MKEHHBIX HA TOPTORBIX TYTAX, CJje-
JOBAJO TIOCTABATE HAa AKOPb CYHAd, OCHAUISHHBIE MOPTHPAME; KaMKILYIO
NOJHOYE MO MecTHOMY Bpemenu 0. TeHepude (uepes KoTOpbIH, 10 MHe-
auo Yucrona m J[UTTOHA, POXOAMI HYJEBOH MepMIWAH) KayKgoe CYIHO
NOMKHO ObIIO NPOW3BOAUTE BHICTPEN BePTHKAILHO BBEPX TPACCHPYIOINM
CHApAJAOM (Mim pakeToil), BHAMMBIM H3JalleKa, IIPUYEM TaK, 9ToOBI CHA-
pAL B3pwiBajcs TouHO Ha BeicoTe 6440 dyros (owomo 2000 m). YUrobwt
YCTAHOBUTL CBOE MECTONOJOKEeHHMe, Kopabiam [OOJDKHBL B TIONHOYL Clle-
ANTL 3a 3THMH CUTHANAMM, A 3aTeM 10 KOMIACY ONpPeAeNATh HampaBleHHe
Ha curHajibHoe cypHo. Paccroanme xopabla OT CHTHAJILHOTO CYAHA MOKHO
Onlsi0 oripegeanTb, U3MEPUB BpeMA MeXJAYy MOMEHTOM BCIIBIUIKH B30DBAB-
[Ierocs cHapsAfZa M 3BYKOM OpPYAMHAHOIO BhICTpeNa WJIM H3MEpPHB BBICOTY
HAUBBICIICH TOYKH TPAGKTOPHUM CHapAa».

3aMeTsTe, 4TO B 3TOM HPOEKTe €CTh Hemano o6Iero ¢ coBpeMeHHOMH
cucTeMol rioGaimbHOro nosunuonupoBanua GPS, peannsosamnoit ¢ rmo-
MOIILIO MCKYCCTBEHHBIX crnyrnukos 3emmi. OfHako B TO BpeMs Takasa
cHUCTeMa BHITIAfIENA YTOMHYECKH. Y6eantech B 3TOM €CaMU: OLEHHTE KO-
JANYECTBO 3asSKOPEeHHBIX Kopaliuell, kotopele MOININ Obl 00EeCHEYUTh TAKYIO
cucreMy na tpacce Jloagou—Hanbkyrra B o6xon AdpuMKH NpOTAKEHHO-
CTBIO OKOs10 20 THIC. KM.

2.26. Tlouemy ontukm B cepenue XIX B. (Ilredredns, 1856 r.;
®yko, 1857 r.) npu U3roTOBJIEHMH TeNeCKOIOB-peIeKTOPOB MeperTH
OT METANJINYECKHX 3EePKaJl K CTeKJAHHBIM C TOHKHM CePeOPAHBIM MOKPHI-
THEM?
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2.27. Ias rakoro poma HaGnogeHuit BO BTopoii mososuHe XIX Beka
HCHOAb30BANUCE PePIeKTOPH! ¢ 3epKajJaMul 6e3 OTPAMATENBHOTO TIOKPHITHA
u pedpakropst ¢ mocepebpénnoil (B TO BpeMA eIl He NPUMEHANOCH ANI0-
MHHHPOBaHMe) 1epefHeil TOBEPXHOCTHIO 00BEKRTUBA?

2.28. Tlouemy B XX BeKe OTKa3aJUCh OT cepeGpeHHA 3ePKaJ TEJIECKO-
HOB-PehIeKTOPOB B MONB3Y AMOMMHHPOBAHMA?

2.29. B ronme XX BeKa y HEKOTOPHIX COJHEUYHBIX TEIECKOIOB U3 TPYOH
CTANM BLIKAYHBATL BO3AYyX. B 4éMm MpeMMyIHIECTBO TAKOTO BaKYyMHOTO
TeJecKona’?

2.30. IlomemuBas aoxeukol five-o’'clock-tea, Mcaax Hrworon same-
THA, 4YTO [OPY PABHOMEPHOM BPAIUEHUM IMOBEPXHOCTH JKHAKOCTH mnpuobpe-
taer ¢opmy napaborompga. Ilockonsky B 310 Bpems Besukui pusmk ObLI
3aHAT NOJMPOBKON METANIMYECKOrO 3ePKalNa s NepBOrO B MHUpE TeNecKo-
na-pedJyieKTOpa, OH MOAYMAJ, YTO UEHTPOGEIKHYIO CHIY MOMHO ObL1o 6B
UCIIONL30BATh JJIA M3roTOBJeHUA GoabIINX MapaboNMvecKHX 3epKal, Ha-
IpHUMep, OCTVIKAA JKHAKYH OpoH3y BO Bpamamonieiics opme WJIM TPOCTO
3aJuBas B TAKYIO ()OPMY PTYTh, KOTOPAd, OCTABAACH KUIKOH IIPH KOMHAT-
HOH TeMIepaTrype, TIPEKPACHO OTPaKaeT CBET.

Opowo 300 nmer upewmpe yem B kouue XIX 8. yuéHble 3aHANNCH
HPAaKTAYeCKMM H3TOTOBJIEHUEM KHUAKMX 3epKay. OnHuM U3 HepBhIX, KOMY
YIAZ0och BOILUIOTHTBH 3Ty MAEI0 B JKM3Hb, ObLI 3HAMEHMTHI aMepUKaHCKUI
ontuk PoGepr Bym: B 1909 r. on nocrpons Bpaiannieecs RHUEKOE 3ePKAI0
muamerpoM 91 ¢M u ¢ ero nomowsio Raxke Qotorpaduposan 3BE3HL.
[Mouemy e Temeckousi-pedIeKTOPBI C JKUIKHMU 3€PKATAMA HE MOJYUHIN
pacmpocTpaHeHus?

2.31. M. B. Jlomonocos B 1762 r. n3oGpén teneckon-pedaexrop Ge3
BTOpHYHOro 3epkana. Yepea 27 ser aHANOTMYHAS ONTHYECKAsA CXEMa Teje-
cxora 6buta mpepnoxkena B. epmenem. Kakorst ocobeHHOCTH onTHueckoi
cxeMbl Teneckona JlomomocoBa—I'epimiens u KavecTBO €O3JaBAEMOr0 HM
nzobpakenns? Wcnonpsyercs am panuplii tun Temeckona B HacTOAUlee
Bpems’?

2.32. B neprbie pecATHNIETHA PA3BUTUA PAAUOACTPOHOMHH (C Cepeau-
el XX Bera m0 1970-x ropgom), Mo TOro, Kak ObIM CO3ZAHBI CHCTEMEI
arepTypHOTO CHHTe3a # pajyvouHTepdepOMeTphl, YIIOBasd paspelnarorias
cnocoOHOCTh PafiNoTeecKonos Obia oveHn Hu3Kod. [[na eé yBenuuewus
ACTPOHOMBI HMHOTZA MCIONb30BANM METOA NOKPHLITAA HCTOYHMKOB KOCMH-
4ecKoro paguomanyuedns JIyHoil: 3amMevass MOMeHTBl BpeMeHHM H3MEHEHHS
PAAMONOTOKA W 3HAs [ONIOKeHNe Kpas JIyHbI, MOMKHO BOCCTAHOBUTHL pac-
TpefienieHne APKOCTH MCTOYHMKA. JTOT 3Ke MeTOJ| HCIONb30BAJICA U B DIIOXY
pa3BuTHA peHTreHoBcKol acrpoHomuu (1960-e u 1970-e ronsr). Ouenmure,
Kakasi 4acTb HeGecHoM .cepbl AOCTYNHa s HABMIONeHUH 3THM METOHOM
¢ HOBEPXHOCTH 3eMJIH.

2.33. B 1880-x rogax B Hapumckoii o6cepsaTopnu 611 CKOHCTPYHPO-
BaH TeJNEeCKON C JOMaHOU Tpy6oil. B uéM npeumyniecTBo Takoil OUTHYECKOM
cxeMHl Tejeckoma?
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2.34. Mudparuuonnsie peméTKH B acTpodu3HKe TNPOIAH OYTh
oT mIocKMX pewérox u3 nposoiover (DpayHrodep) g0 BOTHYTBIX cTe-
KIAHHBIX OTpakarensuplx peméror (Poymanm). B uém npuwuuna takoi
IBOMIO UM ?

2.35. 3Bé3mpl HAXONATCA TAK [AJEKO, YTO MX BUAMMBIN YINIOBOH Aua-
MeTp OImpefesaercd TOAbKO [UAPHHOH HHTEPHEPEeHIHOHHOTO MaKCUMyMa
HYJIEBOTo MOPANKA, OMHAKOBLIM JUIs BCeX 3BE371, HAOMIOAaeMbIX Ha [IAHHOM
teneckomne. [louemy ske, Tem He menee, Ha Qororpaduax 3BE3ALI HUMEKOT
BUJ, KDYXKOB pasHoro auamerpa? [loxosxkee aABienue (urcupyercs M npu
BU3YaJbHbLIX HAOMIOeHHAX.

2.36. Tlouemy Ha ororpacmax HeOecHBIX Ted, NOMYUYEHHBIX MIPH
INOMOIIM KOCMHUYECKHX aNlapaTos, BETA ApYe H HACHIIIeHee, YeM HA CHUM-
KaX, CHENAHHBIX C [IOBEPXHOCTH 3eMJIH?

2.37. B 1842 r. apcrpuiickuit pusnk Xpucrnan Jomnep (1803--1853)
¢OpMyanpOBa NPHHLMIL, COINIACHO KOTOPOMY LBET CBETALLETOCA TeJla U3y
MeHseTCs MDHU lepeMeleHny Teina or Habmoparens wiy K HaGI0gaTeNo.
IIpas nm 6v11 [Jonmep? Kax pomoamua ero npunnun Puso, urobul aro
3aKJIOYeHe MOMKHO OBLIO MCIONB30BATE [JIf OIpe/eleHusa CKOPOCTH [BU-
EHUs 386317

2.38. Kak Apwucrapx Anomronornd DBenomosnckuii 8 1895 r. emor
IPH HOMOIH CIIGKTPOCKONA YCTAHOBHTb METEOPUTHOE CTPOEHHEe KOJbIla
Carypna?

2.39. o cmexTpy HeroTOpo¥ 3Be3[Bl, HaXOoAAUlEHcA BOJM3U TOUKH
JEeTHeTro COJHIECTOSHHUA, B ABAAUATHIX Yuclnax mapra Onuia mamepena eé
ayueBas ckopoctk B 70 M/c. Yepes moaroga nyueBas cKOPOCTH 3ITOH ke
3Be3isl okazanace 130 km/c. Hakum obpazom Ha ocHoBaHum aroro ¢ak-
ta arafemuk A. A. BenonogbCkumil npegioKua BHIYMCJIUTH PACCTOSHIE
ot 3eman no Connya?

2.40. Cornacmo Teopum ONHIUTEINIHA, VYU CBETA 3BE3J MOKHBL OT-
RIOHATHCH B TpasuTaumonHoM mojie Connma. KRak ypmaérea obGuapyRuts
3TO siBienue?

2.41. Amepuranckas opburanphan cranuua Ckaiias6 (1973 r.) Obura
nepBoil BHearMocdepHoil yHuBepcanbHOH conHeunoi obcepBaropuei. [lis
NOJJePKAaHUA CBoeil ¢uauueckon (GopMbl eé sxrmmam 3anumancsd OGerom
10 BHYTpPEHHEH HOBEPXHOCTU CTAHIMH, I[IPECTABAABUIEH LMIMHADP KliaMe-
TpoM 0K0ja0 6 M. C Kakoél cKOpOCTHIO HYXHO 0emRarh B TAKMX YCJHOBUIX,
uToGH OLIYTHTH 3eMHYIO cmary TaKecTH? Kak npm atom fomkna GwiThL opu-
eHTHPOBAHA CTAHINA B LPOCTPAHCTBE?



Paagea 3

H3YYEHHE
3BE3MIHOT0 MHPA

Cossesdue Jlebeds. Ppazymenm acmporoMULecKOll
rapmel u3 36é3dnozo amaaca Ana [eseaus
(XVII gew).

3.1. Tlouemy 80% sprux 3BE3Q HOCAT apabcKiie HMeHa?

3.2. Ilouemy B [lpeBuem Kurae S Manoit Mepsenunsl Ha3pIBaJIACH
«IIapPCTREHHON 3Be3f10#»?

3.3. Kakyio 3seagy HasmiBaloT «comepuuiroM Mapcas»?

3.4. Tlepsbie mompo0HBIe KATANOTH 3BE3J[, BUAMMbIX HEBOOPYKEHHEIM
IJa30M, HaYaju cocTaBiAThCA Oolee mBYX Thicayederun nasag (Funmnapx,
Tironemeit). ITouemy ke no cnx Mop B yyeDHUKAX ACTPOHOMHUH He YKa3bi-
BAIOT TOYHO YUCIO TAKUX 3BE3N?

3.5. B asrycre 1596 r. Hemeurunii acrponom-awoburens [lasny Pabpu-
umid 3aMetun B cos3pesaun Huta 3mesmy, KoTopoil paibuie He ObIIO BHAHO.
Tak Oblma orkpsita nepBas (HU3HYecKas nepeMeHHas 3Be3fia. B mepBom
3BE3/HOM aTiiace «YpaHoMerpisi», Beimienmem B cser B 1603 rogy, . Baii-
ep o0o3Haumn eé rpedeckod OykBo#l o (omuxpon). IlosgHee noabckuit
acrponoM fl. eenuit HazBan eé Mupoit (ydusumeawroil). A KaK Has3biBAI
1 yka3wlBai Ha Hebe ary 3Be3ny caM Dabpuumii?

3.6. B cossesnum Crpeaplia ects nepemeHHas 3Be3fa MOH HOME-
pom V335. CyiwiectByer Jim B STOM CO3Be3[iMM I[epeMeHHAs 3Be3fa MOJ
Homepom V3347

3.7. HasBaune paccesHHOro 3sésmuoro ckomienua [lneansr npoucxogur
OT rPeYECcKOro CJIOBa «MHOMeCTBO». PycCKoe Ha3BaHHE 3TOTO CKOIUIEHMS —
Crosapsl, 1mo ofHO# u3 druMonoruit — Crmo 3833 OpHAKO HEBOOPYMEH-
HbiM riasom B [lnespax supHo Bcero 6—7 3sésn. [laske obmapasiuviiz
BelnKoJenHuIM 3peHneM Mmuxasiab Méctauu, apyr u yuureas Kerutepa,
Bugen Tonbko 11. OcranbpHple ke 3BE3LI, a HX 3aMeTHO GoJablle COTHM,
BUJIHBL JHIIb B Teleckol. KHakum e 06pa3oM HamM OpPeAKH, KaBas Ha-
3BaHMe 3TOMY CKOIUIEHWIO, YTafajl MHOTOYMCICHHOCTL 670 HaceseHusn?

3.8. Touemy MHuorouucieHHass rpynna (HU3MYECKUX IePeMeHHBIX
3Bé3f Ha3mBaeTcs yepeudamu?
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3.9. B 1908—1912 rr. amepuraHckui actpoHom Xenpuerra Jlusurr
(1868—1921), usyvan 3séann 8 Masom Marensanosom Obnaxe, obHapy&uia
3aBACHMOCTh MEKIY CBETHMMOCTBLIO MepeMeHHBIX 3BE3-nedenn 0 IepUoRoM
u3MeHeHHA MX Oiecka, AABIYI0 BO3MOMXHOCTh ONPEHENATH DPACCTOAHMSA
g0 3Bé3m u raaaktuk. [loueMy 3ta BarKHedINaAg 3aKOHOMEPHOCTh ObiLla
OTKpHITA N0 Habmonenusam 3pésn B Marennanoseix Obnakax, a He B Hauien
lanaktuke?

3.10. 3amyun Famreii B 1718 r. cpaBHHI KoOpAMHATHL 3BE3]] B COBpe-
MEHHOM eMy KaTtasiore ¢ m3mepenusmu I'mnmapxa (I B. mo u. 3.), a rakxe
Apucrunna u Tumoxapuca (III B. po H. 3.), ¥ obHApPYKMI TPU 3TOM TpH
BHJA CMeIleHUA 3BE3M:

1) cMemienne Bcex 3BE3[ 10 IKIAMNTHYECKOH 0JrOTE, MOATBEPIRAA0-
niee ABlieHUue, oOHapyskeHHoe ['mmnapxom;

2) He3HaUMTENIbHOE CMelleHUe 3BE3J [0 IKIUNTUYECKOU UINpOTe;

3) maMenenme muporsr Anpfe6apana, Cnpuyca n Apxrypa Ha gecstrn
YIAOBBIX MUHYT.

ObbsacHUTe MPOM3ONUIEAIENE 32 [BA THICAYETETHA M3MeHEHHs Koopium-
HaT 3Bé3f1, obHapymeHHbIe [asneeM.

3.11. ToguuHni napasiakc — 3T0 MAKCUMAaJdbHBIA YToJ, TIO[ KOTOPLIM
CO 3Be3[K BHMAEH pajuyc 3eMHo# opburhl. Hak onpegenuts aTy BelHYUHY,
He TOKHAAA 3eMIH?

3.12. TlepBrie HanéEble M3MEPEHUA 3BE3HBIX MAapPaJIaKCOR IIPOie-
aanmu B. Crpyse (a Jlupu), @. B. Beccens (61 Jlebens) n T. I'enpgepcon
(a Kenraspa). Kakumn kpurepusMm OHM MOJNB30BAIMCHL Hpu BEIGOpe misA
cBonx HaOJAONEHUI UMEeHHO 3TUX 3BE3M?

3.13. [na onpegenenus pacCTOAHME 1O 3BE3J MeTOAOM TPUTOHOME-
TPUYECKOro IapajiaKca B Kadecrse 6asnca McHoabL3yercsa AuaMeTp 3eMHON
opburbl. BoamMomkHO nu, Haxogdch HA 3eMie, HCIOMBL30BATE [JS ITOH 1ean
Gonpmui 6asuec?

3.14. B. Tepmenr B 1817 r. npemiosua Meroy TpefeldbHBIX OTBEp-
cTHil i NpHONMMKEHHOTO ONpefeTeHHS PAacCTOAHMI [0 3BE31, KOTOPHIH
OH CYMTaJ] NPABWILHBLIM 10 KOHIa >ku3HM. CyTh MeTOma: ABa COBepIIeH-
HO ORMHAKOBBLIX TeNeCKONla HABOAATCA HA fiBe pasHbie 3BE3JbL; 3aTeM,
38KpHIBAs MOCTENMEHHO OOBEKTHUB TOrO TeJNECKOMa, KOTOPHI HaBeléH Ha 6o-
Jlee APKYK 3Be3[y, JIETKO «YPAaBHATH» BUIMMHIA Oleck o0oux 00beKTOoB.
Fepmens moaaras, 4ro KBajgpaThl PacCTOSHUE [0 3Tux 3B8E3X obpaTHO
OPOTIOPHMOHANBHBl IUIOI{ANAM He3aKPHITHIX 4acreil oObextuBoB. B uém
oy owmubanca?

3.15. Kakxoit dpusuyeckunil CMBICI HMEJO NOHATHE «3BE3QHASA BeNHYH-
Ha» Bo Bpemena I'momapxa (II B. 1o H. 3.)?

3.16. B 1mxane 3BE3gHBIX BEJNYWH, BBEJEHHON JPEBHETPEYECKUM
actporomMom ['unmapxom (180—110 rr. mo u. 3.), ocBeméHHOCTB, CO3HaBA-
eMasg Ha HOBEPXHOCTH 3eMJU 3Be3Jioil m-W 3BE3THON BEJHUYMHBI TIPUMEDPHO
B 2,5 pasa Goabie OCBEIIEHHOCTH, co3gasaeMoil 3seamon (m—+1)-i1 se-
andueb. Auramitckuit acrpoom Hopman [lorcon npemmossua s 1856 r.
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cumTaTh YKasaHHBIHA Koadunmuenr paBHBIM 2,512..., 1 3T0 UpensIoKeHue
6bu10 0p00peHo acrpoHoMuveckum coobinecrBoM. [louemy 6Guuto BHIGpaHO
IIMEHHO 9TO YHCI0?

3.17. B. T'epirens npepmono:Rui, 4To ecau HaGJAORAETCA TecHas 1apa
anésn, 10 Gonee APKAsM 3Be3qa U3 3ITOU WapwHs AosUKHA OHITh Omvske K Ham
d, ClefoRaTeIbHO, HMeTh GoNbIui mapaijaakc. VIcxoms U3 atoro, oH moija-
Taj, YTO YIJIOBOE PACCTOAHME MEKAY KOMIIOHEHTAMM TaKoil 3BE3qHOH napw
OyfieT M3MEHATHCA ¢ TIEPHONOM, PAaBHBEIM ogHOMY ronry. Ho omupaemsiii ag-
¢dexr He 6w maigen. Hakaa HeBepHAsA NpeploCHIKA JeMana B OCHOBe
paccysxnennit Iepruensn?

3.18. B 1803 r. Bunsam T'epiiens obuapyun opbutanbHoe ABUKe-
HHe 3BE3]] B JBOMHEIX CHCTEMaX. ¥ HUBEPCAALHOCTH KAKOIO (PH3NUECKOTO
3aKOHA OH JOKA3aJ CBOMM OTKDBHITHEM?

3.19. B moup ¢ 20 na 21 asrycra 1885 r. B uenrpe Tymauuoctu
AHpoMesibl IOABMACh APKAA OPAHIKEBAs TOYKA. ACTPOHOMBI CHAvasa
OpHHAJH 3TO 3a BO3ropaHne HOBOPOKAEHHON 3Be3ibi B HeApax rasoBOM
TYMaHHOCTH, KakoBO# cuntanack torna Tymannocrs Aunpomens. Masectno
naske, yro J. Xapreur n3 obcepBaropuu [depurckoro yHmsepcutera (HbIHe
r. Tapry, 9cronua), nepBbIM OOHAPYKUBWIUG 9Ty BCHHINKY, BOCKIMKHYI:
«B aroit TymMaHHOCTH yiKe ecTh IEeHTpalbHOe cosHue!». Y HccaenoBarener
HepeMeHHLIX 3B€31 00BeKT noayuua obozmauvenue S And. 3unauurensHo
MO3Ke CTANO0 W3BECTHO, YTO 3TC OBi/1a BCHBIIIKA CBEPXHOBON. YUMTHIBAA,
YTO paccrofanue a0 3Toil rajarruxky 690 KOk, oueHuTe, Korma B3OPBAIACH
3Besqa.

3.20. Ha cmextporpaMMax ApKOTO KoMIOHeHTa 3Re3nsl { Bouasimoit
Mepsenuunt (Munap-A), noayuennsix 8 1887 u 1889 rr. s Tapsapge, G0
3aMEYeHO, YTO BCE CIIEKTPANbHBIE JIMHUH NEPHOAMYECKH pa3[BaUBAIOTCA
¥ BHOBH CANBAIOTCHA, BO3BPAMAACH K MCXONHOMY COCTOAHUIO Yepe3 Kamjbie
20,5 cyrox. Har Gbuto uHTepIpeTHpoBaHO 3TO ApjieHue?

3.21. B 1890 r. nemenxuit acrponom I. K. Qorenn (1841—1907)
otkpein B crnerrpe Crnurn (@ [{eBw) nepmopuyeckoe cMelnende OfUHOY-
HBIX JuHMA ¢ nepuomoM 4%. B 1896 r. nmopgoGuoe sBienue GHUIO OTKPHITO
pycckum actporomMoM A. A. Benononscknm (1854—1934) y Hacropa
(@ Bansmeuos), mepuon cocrasua 3¢, Uem ofpAcHAerca aTo sBIeHue?

3.22. llocne oTKppiTHUA 3aTMERHO-TIEPEMEHHBLIX H CHEKTPAJLHO-IBOM-
HBIX 3BE3 OBIa BHICKA3aHA MBICJAB, YTO MOrYT CYIUECTBOBATL 3BE3JHI,
y Koropuix Habmwopaercsa o6a mpusmaxka nepeMeHHOCTH. Ypalock au obHa-
PYKUTH TaKHe 3BE3[bI? .

3.23. Uccnenysn cnextp 3seannt & lleden, A. A. Bemomonsckuit 06-
HADYMJ, YTO U3MEHEHMEe JIYYEBELIX CKODPOCTE NPONCXOMUT ¢ MEepPHOIOoM,
PaBHEIM TEPUORY M3MeHeHuA Giecka 310l 3Be3nsl. Ilpas nu Geln yuéHHH,
NpUYMCAUB Ha 3TOM OCHOBAHUHU yKa3aHHOe CRETMJIO K JBONHBIM 3BE3RaM?

3.24. B 1874 r. aurnuiickmii actpoHOM Yuiesam XErruHc BIEPBbiE
onpejienu JIy4eBBIe CKOPOCTH Fa30BbIX Tymanuocreil. Ilo ero uamepe-
Husam, tyManaocts OpuoHa ypamserca OT HAC ¢o ckopoctsio 18 Km/c.
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KakoBo mpouncxoxaenue JaHHOH CKOPOCTH B CHCTeMe OTCYETa, CBA3AHHOM
¢ GmKaiiumMn Kk Ham 3Bé3gaMu: oTpaskenue Apwkennsa Conmi@a wid ABU-
sKeHHA camoil TymanHoctu Opnouna?

3.25. B cepegune XIX . I Teasmromsn u Y. Tomcon mpenpmono-
JKHJIM, YTO W3JIydYeHHe B3BE3J] MPOMCXOAWT 34 CUET KX IPaBHTALMOHHOTO
cxarusa. llpusHana nm 318 KORMPAKYUOHKHAA eunomesa B HACTOATIEe
Bpemsa?

3.26. IlpoposKuTenbHOCTh MMIYJIHCA IEPBOTO MYJLCAPA, OTKPBHITOTO
B Kem6pumske rpynnoit 9. Xelonma, cocrasisier scero 0,016 ¢, a nmepuog
nynbcaguil, ocraoiuuiica nocrosuusim, — 1,3373011017 ¢. Kax u3 artux
JAHHBIX OBUI CHETAH BHIBOL O TOM, 4YTO OOBEKT He ABAAETCA HCKYC-
CTBeHHBIM?

3.27. B 1796 r. ¢panuysckuit yuénsiii II. C. Jlapmac (1749—1827),
onmpasch Ha 3akoH BcemmpHoro tarotenns Heroroma, cpeman Brisop,, 4o
BO Bcenennoil Moryr cymecTsoBaTh TEMHbBIE MACCHBHBLIE O0BEKTHI, KOTOPHIE
He CIOCOOHBI MCITYCKaTh CBET H3-3a CBOEr0 OYeHb CHJIBLHOTO NIPUTAKEHHA.
JleficTRUTENILHO M BO3MOMKHO CYI{ECTBOBAHWE TAKUX OOBEKTOB M obHapy-
JKeHBbl M OHM B HACTOfIIee BpeMs’

3.28. Hax paccympgaa B. I'epuiens, goxassiBas, uTo0 CKOIJIEHUsA 3BE3N
He BBI3BAHBI UX CAYYAWHON NpOEKIUel Ha ONpeneséHHBle yuacTKu Heba,
a [OeHCTBHTEJILHO ABJIAITCA OOGJIACTAMU [TOBHIIEHHON ILIOTHOCTY 3BE3[
B IIpocTpaHcrae?

3.29. Hro nepBbIM BBICKA3aJ NPEANONOIKeHHE O TOM, Yr0 MieuHsrit
Ilyrs npepcraBisier co0odl IHUTaHTCKOE CKOIIeHHEe 3BE3[], HepaspelnMmoe
HEeBOODPYKEHHBIM IJ1a30M, M KAKOHM YYEHHIHl MEPBBHIM JOKAa3aj 3T0 MYTEM
TeJeCKONMUYeCKNX HabMOnenunii?

3.30. dpepunme kurainst Hassisaan Muaeunwsiin Ilyte «Cepebpsuoi
pexoi». Iloyemy wmzimyuenue 3Bésg Mueunoro Ilyru cpaBruUBaIOCH HMMH
¢ uBeToM cepebpa’

3.31. B. T'epmiens, mcronb3ysa IMpeioMeHHBIA UM METOJ, «3BE3THBIX
YepIKOB» — MOICYET 3BE3N B U3OPAHHBIX TUIOMAAKaX HeGa, — He TOJIbKO
YCTAaHOBMJ OTPAHHYEHHOCTH ['aNIAKTHKHM B IPOCTPAHCTBE, HO M CyMes Ofnpe-
AeNnTh CTelMeHb €€ CILIIOCHYTOCTH. Hakme cBoiicTBa 3BE3gHOrO MHUpAa OH
TMOCTYAUPOBAJ, IPUCTYNAsA K 9TOMY HCCIeNOBAHUIO?

3.32. B mepsoii nonopuxe XX B. Hamma ['amaxtura, pasmepsl KOTOPOT
ObLIM OHpeNeieHbl 10 PACCTOAHUIO 10 HATEKUX IIAPOBBIX CKOILICHHIT, cuu-
Tajiack camou Oonbnioi cpeam Beex rasaktuk. OgHako B uauane 1960-x
OHA YyKe cuuTajach <«pAJOBOM» II0 pa3Mepy rajgarTukoi. Yro mnpuseso
K TaKO¥ INepeoleHKe B3TIANOB, aCTPOHOMOB?

3.33. B 1987 r. na 3emie nabmoganach BCIOBIINKA CBEPXHOBOH 3BE3/(bl
B rasaxkTuke Boabmoe Marennanoso Obnako, yianéuuoil oT Hac Ha D9 KIK.
Horpa B geficTBHTENHHOCTH HPOM3ONMIES B3PHIB 3TOW 3Be3bi?

‘ 3.34. Ummauyun Haur BeiaBunya rumoresy, uro ConHeuHas cucreMa
u 3pé3gHasA cucrema Miueunoro Ilyra He TONBKO aHAJOTMYHEI, HO U TOMO-
aorudyHbl. YT0 MMeN B BHAY Beaukuit dunocod?
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3.35. B cepemmbe mpomuioro crojerus Obuio ofHApYKeHO, YTO HBU-
JReHUe BeijecTBa B larakrtuKe He MONYMHSAETCA 3aKOHAM JUHAMHUKH Ca-
MOTPaBUTHPYIOUIETO Tela, eCH CYUTaTh, 9T0 ['aaKTHRA COmEPRHT TOIBKO
HabIIoflaeMple 3BE3/IbI M MeK3BE3AHBINA ra3. B uém nmpuuwmga croas crpam-
HOTO ABHIKeHHA BemlecTBa [alakTHKN?

3.36. Yro maBeno Ha TONO3peHme O B3BE3NHOW OPUPOAE MHOrOYH-
CJIEHHBIX BHETaJaKTUYeCKMX TYMAHHOCTEH B TO BpeMsa, KOTAa HX elle
He yIaBajoch pa3pemiaTh Ha OTAEJIbHLIE 3BE3RBIY

3.37. B. Tepuienr oOTKpBLY, YT0 rafakTHKH («MJeUHBIE TYMaHHO-
CTH») KOHUHEHTPHDPYITCH K TATAKTUYECKHM [0JI0caM. JTo OhLIO HCTOJ-
KOBAHO MOC/IeI0BATENAME [epluens, B TOM 4HCJIE U €T0 ChIHOM — acTPo-
HoMoMm [Umorom [epmenem, kKak duauveckas cBaA3b 3ITUX TYMAHHOCTER
¢ Muneynwim IlyréM. A kak coBpeMeHHAA ACTPOHOMMsSI OBBACHAET 5T0
ABJIeHHE?

3.38. Oneur Xa66a o0HADYKWJ, 4YTO BCE TANAKTHKN, KPOMe Tpéx
OamKalux, yAAJMAIOTCA OT Hallell 3Bésguou cucreMbl. [louemy npubnum-
FKAIOTCA 9TH TPH TAJaKTHKM?

3.39. Hro n kaxkmm o0pa3oM BIepBble YCTAHOBUJI HaianuMe BO Bce-
JEHHOW CHCTEM DA3HOrO I0pHAKa?

3.40. Kro B aHTmvHBle BPEMeHA BLICKA3BIBAM WIEH, CO3BYUHDBIE THIIO-
te3e Boavmoro B3peiBa?

3.41. Hawoe orkpuiTHC OJHOCTHIO ONPOBEPIIO THIOTE3Y O CTAlUO-
HapHocTu Bcenennoii?

3.42. Yuéupit W. T. JlamGepr B xuure, Boimepmeid B 1761 r.,
BHICKA3an umeo, uro Bcenensnas npemcrasaser cooil GecKOHeUHyWw «wHe-
PAPXUYECKYIO JIECTHHITY» KocMUuYecRUX cucreM. Corlacusl am ¢ 3101 upeei
COBpeMEeHHble YYEHBle?

3.43. B 19081922 rr. msencknit acrporom K. B. Hlapiabe (1862—
1934) passuBan rteopuio mepapxmueckoi Bcemenno#n. Ou cuuran, uyrto or-
KpBIT cuctemy Oojiee BBICOKOTO TMOpsAAKa, yeM Hama lamaxktuka, n nassan
eé Memazaraxmukoii. TepmuH coxpanmicsa Jo Hamero spemenu. flpnser-
ca au MeraraJakTHKa CHCTeMON?

3.44. B acrposomun miupoko uzBected gomomempureckull napadokce,
chopmynuposauubiii mBeinapckum acrporomom AL [eso B 1744 r. u we-
Meurum acrporomom . B. Onp6epcom B 1826 r. Idror mapajore cocrout
B TOM, 4YTO B OeCKOHeYHOH ONHOPOAHOH crammoHapHoi Bcemeumoii, 3a-
[OJTHEHHON 3B83JaMu, BCA IOBEPXHOCTH HeGa - JOUKHA TPeICcTABIATHCH
HpHMEPHO TAaKOH ke sipKoll, Kak ¥ moBepxHocTh Connua. Ilonbitka Onb-
Bepca obbACHNTH Mapafoke IMOTJIOMEHUEM CBeTa B MeM3BE3THON cpefe
He Jlaja okujaemMoro pesyanrata. Heysxemu Beestennas womeuna?

3.45. Mouemy ans ofpacHenus HOTOMETPUUECKOTO MapajoKkea He MOT-
Ja OBITH NPHUHATA Ued 0 HAJTHYMM B Me)K3BE3[HOM IIPOCTPAHCTBE TEMHOTO
HOMJIONAUIET0 BerecTra’?

3.46. Hak JI. Boaruman onposepr swsoa P. Hnaysuyca u ¥Y. Tomcona
0 HeusbemHOCTH Tenuaosod cmepti Beenennon?
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3.47. B pgpesuem Kurae (I—II Be. u. 3.) acrponomsl cuntann 3emiio
HeHTpaJbHbM TeaoM beckoneunon Bceaennoii. Haiaure normueckoe npo-
TUBOpeUYNe B 3TOH uiee.

3.48. Haxo# posop mpusogna H. Kysancxui (1401—1464) » nonsay
HeorpaHHYeHHOCTH Bceenennoii?

3.49. Haxk o6ocuosmiBan . HuotoH upeo GeckoHewHON Bceneﬂﬂon’r’

3.50. Kak npu nomomu acTporoMuuyeckux nabaiogenuit Gmiia onpo-
BEPrHYTa TEOPHA 0 «KOCMUYECKOM 3dupe» — BeUleCTBENHOM cpene, AKOBBI
3aTIONHAOIIEH MHPOBOe MpocTpancTBo? CUHTANOCH, YTO CBET ecTh Kojdeba-
TelbHOe ABMMKeHMe YacTull «3dupa», a ABJeHUe NOJAAPU3AINE CBETA [asKe
CBHJIeTeJbCTBYET 06 ynpyroctu «acupar.

3.51. Ilopuéprusan rpaHano3HocTh Beenennoit, Konepruk yrrepsxnaan,
uTo OTHOIIeHHe paccroanusa or Jemau no Coanua K PacCTOAHUIO [0 He-
NOABHYKHBIX 3BE3]| MEHBIIE, YeM OTHOWEeHHe paguyca 3eMiau K paccrbsa-
Huo ot 3emum o Conuua. [lo muenmwo Kemnepa, «paguyc Bceenennoit»
BO CTOABKO pa3 Coabuie panuyca ConHeuHo# cHCTeMBI, Orpa¥MNEHHON
0 TOTAlAITHNM BO33peHHAM opburoit CarypHa, Bo CKOJBKO pas panuyc op-
ourn Carypua Goabuie paguyca Connma. Kro us yuénsix — KonmepHux win
Hennep — Goiar 6nume ¥ mcrnne?

3.52. B kumre 0. M. Yepnosa «3emnsn u ssésusl. [Tosects o Ilasae
repubepre» (M.: IToxurnsgar, 1975) onucan amu3on mepBoro 3HAKOM-
cTBa MOCKOBcKoro acrponoma Ilaswa Kapnopuua HlrepnGepra ¢ nasecrnoi
kuuroi Hapna Mapxca. [leno 6s1i10 0ceHpW...

Kozda omopsaacs om «Kanumaasa», 3a okHom cmosra Hous. B aamne
HEPEHO Npblealo niama: Konuaica kepocun. Had kpvuuell cocednezo doma
guceaa AYyHa, @ Oasblue, aegee, npPoLezAd WUPOKAS CEEMAARL ROAOCA ~~
Muaeunwii Iyme.

HackoabKo NpaBAMBO 3TO ONMWCAHME ¢ TOYKM 3PEHHMS aCTPOHOMMA?

3.53. B 1960-x rogax B COBETCKONM aCTPOHOMHHM IIPOMCXOAMNA AKTHUB-
Hag Gopbba BYX KOCMOTOHMYECKMX KOHIeMIuil:

1) obpazoBanue KocMuYecKuX Ted u3 nuddysnoro Beniectsa (MOCKOB-
CKag LIKoja);

2) BO3HUKHOBEHHME KOCMHUYECKMX TEJ U3 CBEPXIUIOTHOTO COCTOAHUA,
TaK HasbiBaeMbiX D-ten (Oopaxanckas mikona).

B orHomennn dopMupoBasus 3631 u MiaHer nobequna IepBas KOH-
mernuusa. OfHAKO Helb3d JM YKA3aTh KOCMHYECKHMe OOBEKTB, MOXOMKHe
Ha D-rena?

3.54. Kaxue acrporommueckue sipnenud mnpupogust B. A. Ambapiy-
MAH B IOATBepHAeHNEe CBOGH KOCMOLOHHMYECKOI FUNOTE3bI?



Paanen 4

NO3HAHHE_
CONHEYHO

CHCTEMbI

Tonran cmpyrmypa xoaey Camypra no susyab-
oy Habaodenuam, nposedénnmy ¢ XIX sere.

4.1. ApI/ICTapX Camoccruit (310—230 rr. o ©. 3.) npuayman octpo-
YMEBII cnocod onpeneneHusa paccrosuua oT 3emau po Coanuma. O npen-
JOKWJ CPABHUThL WHHTEPBAJB BPEMeHW MEKAY HOBOJYyHVUeM W TepBOH
YeTBepThIO, 4 TAKME MeKAY [epPBOil YeTBEPTHIO M HoaHonyHuem. Yem 6Gim-
me pacnonoskeno Connpe K 3emie, tem Gosslie nosskHa GulTe pasHuua
MEesKIy 3THMU MHTEpPBAJAMU BPeMeHH.

Ha pucynxe mnoxasaust Coanne (S), 3emuns (E) u opbura Jly-

[Tonoxenue Jlyunt 8 Toukax N, Q u F cOOTBETCTBYET HOBONYHWUIO,
nepBOi 4eTBepTH U nonHOMYyHHI. M3 mpocThix reomerpmueckux coobpa-
HQ _OF
HE ES’
u3 HabalopeHud OMpegesii, YTO YepBasg YeTBEpTh CHMHOZMYECKOTO MecAra
(or HOBONYHMA [0 NepBOM yYeTBepTd) moutd Ha 12 wacoB Kopoue BTOPOIL.
Orciofna ou moxydun, yro paccroanne Conanue—3eMis npubIU3uTeaLHO
B 19 pa3 Goawvmie paccroaumnsa 3emian—JlyHa. Iro 3HaveHHe MPU3HABANOCH
ACTPOHOMAMH Ha NPOTsyKeHuM 6ollee 4eM [OJYTOpa THICAY JIET.

wennil caenyer, uro /HEQ=/ES(Q, cnenoBaresibho, Apncrapx

HQ
)
g,
Sz,
OF — 00— SR
EO N %%@

K sadaue 41. Memod Apucmapza Camocckozo onpedesenus paccmornus 0o Coanya.
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ITouemy rteoperuyecku GesaynpedHnld MeTom Apucrapxa [gal Takymo
f0oIBUIVIO MOrPEIIHOCT, TPH ONPEfeIeHUN OTHOLWEHMA paccroanuil no Jly-
Hul u 1o Conuna?

4.2, IloueMy cosHeUYHBIN Mapasyiake He ONpefeasoT nyrém Habmwome-
Husa camoro CosHua, Kak aTo Jesaercd ¢ IapHeramMu d 3pésnamu? Haxue
HabmIoleHusl TPOBOIAT MU oTipefenerus mnapamaakca Conuna?

4.3. B navane XVIII 8. 9nmona lannedt npepsomxna npocroi ¢cnocob
onpefeseHus CyTouHoro napamraxca CoJHIA: mpepiaraxoch HabI0AaTh
npoxoxaenue Benepot no nucky Conuna U3 ABYX TOYeK HA 38MHOI NoBepX-
HOCTH, YJaJ€HHLIX OfHA OT APYroil mo muporte. ¥ Kamgoro HabraogaTess
BHUMan Tpaektopus BeHepbl Ha (OHE COJNHEUHOTO [HMCKAa H3006pasuTCcd
OTPE3KOM NPAMOM, HO H3-3a NApaJIAKTHUYECKOTO CMEIIeHHs BTH OTpe3-
ki Oyayr umerh pasuyo maunHy. OnpefefuB MHTEPBAJIBI BPEMEHH MEXIY
BCTYyIJIEHMeM M cX0onoM Niadersl ¢ jucka ConHna, MOMHO Jerko yaii-
TH JJIUHB XOpJ B YIVIOBOM M3MepeHu’ W II0 HUM BBHIYUCIMTHL PAcCTOSHHE
MemIy XopmaMu, Koropoe Oyler paBHO DasHOCTH Wapainaxcos DBenephi
# Conrna. OrHomeHue MapajilakcoB M3BECTHO M PABHO oBpaTHOMY OTHO-
mrennio paccrosuuii Conuume—3emas u Comnune-—Benepa. Wz arux asyx
COOTHOILIGHUIl MPOCTOE BBIYUCICHHE MO3BONAET HAUTH WUCTUHHOE 3HAye-
Hue napannakcos Connua v Benepbl, mepBbiil M3 KOTOPHIX OveHb BajKeH
s onpefenenus Beex paccrosHuil B Conneunoit cucreme. Ilouemy meron
lames, HecMOTps Ha TPHHIVAKAJILHYI) TIPOCTOTY U HECJIOKHOCTh B NPAaK-
THYECKOM IUTAHEe, faBan GOXBINYI0O MOrPEMIHOCTL W ObIT 3aMeHSH ApYruMu,
foilee TOUHBIMU MeTOgaMi?

4.4. Meron onpenenenus napaniaxca Cosamnna no nabmogenusm Map-
ca BO BPEMsl ero NpOTHBOCTOAHUA OBIT npepnoked (DPAHIy3CKHMH Yué-
et [l Kaccunn u HI. Puimme. On maér toumocrs B 2—3 pasa Goaee
BBICOKYIO, yeM Halmojenus mnpoxoxpaeHuss Beneptt mo pucky Comnua.
Cyrs Merofla 3aKAO¥aeTCA B H3MEPeHHM TApalIaKTUYeCKOTO CMerieHUs
naaHeThl [IPU HAGHIOAeHHU €€ U3 PasJHuHBIX ToueKk Jemiu. [lia sbluucie-
HUMA COTHEUHOTO mnapalakea IO 3THM JIAHHBIM HCOOJbL3YeTCs H3BEeCTHOE
3HaUYeHNe OTHOINeHUs Gonbmux moayoceit opbur 3eman u Mapca. [louemy
1 3TOT METOJ OMpefeileHNs COJHeYHOoro napamitakca Ouin orseprayr? Ilo-
3UIMOHHBIE HAOMIONEHNS KAKUX 00BLEKTOB AT CAMYI0 BBICOKYIO TOYHOCTh
oTipe/e/ieHusi COJHEUHOro MapaaiaKca?

4.5. Habmiogennsa rakoil Majoil MIAHETHl MO3BOJIMIN ONpPEJe/UTh Ia-
pasnakc CONHIA ¢ BHICOKOH TOUHOCTHIO?

4.6. Kax wmsmepurs paccrosnne or 3emin no ComHna, npousBops
B TeYeHWe TONA CHEKTpaJbHBIe HADMIOJEHHA 3BE3J], PACIONOKEHHBIX Gnu3
IKIUMTUKI?

4.7. Ha ocHoBe »KM3HEHHOrO OMBITA CHeJalfiTe KaUeCTBeHHbIE 3aKII0Ye-
nua o paccrosnmu o Coauua, a Takke o dopme, TeMuepaType noBepxHo-
cTH, cnekrpe U (az0oBOM COCTOAHMH BENECTBA CBETHJA.

4.8. Jlouemy HekoTOpOE BpeMsa CYU(ECTBOBaJNa THIIOTE€3a O TOM, YTO
Coanne — TBED/IOL, XOJONHOE TeN0, OKPYMEHHOE CBETAIIEHCA 0OONOYKOMH?
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4.9. HssectHbl HAOJHOJEHUA CONHEUHBIX MATEH A0 U300peTeHMs Teje-
ckona uau Ge3 ero mcnoanszoBaHusa. Hakum oOpasoMm OHM IPOBOAMIMCH?

4.10. Karue nabaiofleHNUs CONHEYHBIX IATeH IONTBEPAMIN WX [pH-
HA/JIeHHOCTE K CBETHIy?

4.11. Kaxkum obpasom Obu1o o6HapyskeHo spamenne Comgua?

4.12. Ilouyemy nabmrogarean XVII—XIX BexoB paBann secbMa NpPOTH-
BOpeuuBbie NaHHble 0 nepuome BpameHua Comnna? Tamuaed — npumepHo
ayuneii mecan, Ileinep — 279, Kaccnnn — 25,589, Jlenam6p — 259, Jlo-
mbe — 25,349, Bem — 25,529, Knszeyc — 25,094, [launnie Tannaea n Ileii-
Hepa OTHOCATCA K CHHOAMYECKoMY nepuoRy Bpamienus Commua.

4.13. B yuebubIX HM3JAHUAX YACTO YKAIHIBaeTCsd, 4TO CUAEPHUECKHUI
nepuod BpailleHUs pKBatopHannHoro nosca Coanna cocraBinser 25 CyTOK.
Tak am 3ro?

4.14. Bpamenue CosiHIA TIPOMCXOAUT ¢ BOCTOKA Ha 3amaj, T. €. BO-
CTOUHBIM Kpad npubiuKaeTcss K HaM, 4 3amafHblil yrauserca. 3eMus ke
BpalaeTca ¢ 3anaja Ha BOCTOK. [lapasyiefbHbl MAH aHTMIIAPA/JIEAbHEL BeK-
TopH yraoBuiXx ckopocreit Connua u 3emnau?

4.15. Anvamitckmi actponom P. K. Happuurron (1826—1875) o6Gua-
PYKIJI, 4TO B HadYaje WIOHSA M Havaje JekaOps Kask[oro TOja ABMKEHHEe
COJTHEUHBIX MATEH M0 [UCKY CBETHJIA HPOUCXOMUT I10 TPAMBIM JHHUAM,
¢ WIOHA TO AeKabpb NATHA [OBHIKYTCA 10 KPHBLIM, BHITHYTHIM K CEBEpy,
a ¢ mexabpsi O MIOHBL — BHITHYTHIM K Jory. C ueM cBA3aupi TaKHe Bapua-
UMH TPAGKTOPUH CONHEYHBIX TIATEH?

4.16. Hax orTnuyuTrh codHEYHoe ISTHO OT ILUIAHETH, OKasaBIlefics
mekpy Habmopgarenem u Commuem?

4.17. HeMenrmit acrponom-iawoburendt [enpux [Ilsabe (1789—1875)
MHOTUE COIBI HEYTOMMMO U TEpIEJIHBO NBITAICA OOHAPYIKUTH T[HIOTETH-
YeCKYID IMaHeTy BHYTpM opbursi MepKypus BO BpeMa €@ IPOXOJKRIEHUA
no gucky Comnna. [lma aroro ou cucrematmdyecku, maunnaa ¢ 1826 ro-
Aa, B Tedenme 43 Jer 3apHCOBLIBAN PACHONOMKEHME TATEH HA CONHEMHON
nosepxuoctd. HoByio maawery on we Hamén. Opsako, morepmeB B CBOUX
MOLCKaX HEeyAauy, OH BCE e Clellall BayKHOE OTKDBITHE, Kacalolleecs ca-
moro Conuna. Yro obnapymun HlsaGe?

4.18. Ulseitnapckuin acrponom npogeccop Pymoand Boavd (1816—
1893) wHTeHCHBHO 3amuMasch B TEUEHHME TYOMYCTONeTHA HabAOAEHUAMM
H CTATUCTUKOH COJHEYHBLIX MATEeH, BBEI B aCTPOHOMUYECKYIO MPAKTUKY OT-
HOCUTEALHOE YUCHO [JIA M3MEePeHMA UX KOJAMYeCTBA HA BMIMMOM JHCKe
Connna, xKoropoe cefiuac nasmBalor wuciom Boavga (W). Ero Bhiumncagior
no ¢gopmuyire W=~k(10g+f), rae g — KonmyecTso TPYII HATEH, BKIO4asA
OHMHOYHBIe TATHA; [ — oblilee KOAMYECTBO MATeH; K — WHAMBHAYAJbHBIA
koappunueHt HabiwOAATEAst, B OCHOBHOM 3aBUCAILUEI OT ero MHCTPyMeH-
Ta W ycaosuin Habmogenus. Tlouemy 6oaee ymnoOHOH XapakTEepUCTHKOU
nATHoOGpasoBareabHON fgeArensHocTr Coanma orasanoch uncio Boabda,
a He mpocro obmiee yucno naren? Ilouemy uucno Boaeda no macrosuie-
ro BpeMeHH UIMPOKO MCNOAb3yercs B acrpoHomuu? llodemy xpuTepmem
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aktuHOCcTH CoONHua Takke sBasiorcs uucia Bonbda? Kakon dusuueckuii
cMBbICT HMeeT 3T0 umncino? Kak ompepensercsa rosddunuent k?

4.19. Usecruwrit amepurauckuil uceaegopareas Connna Yapans HOur
(1834—1908) orMertny, YTG TEHb CONHEYHOrO [ATHA KajKeTCA He UY8DHOH,
a TEMHO-NYPIYPHOI B0o3MOMHON NPUYUHON ITOTO ABAEHUA OPEAIIONATATACH
XpomaTuyeckas abeppauusa o6bLEKTHBa, HO BBIACHWIOCH, YTO JTO HACTOA-
muil nser tenn. lloyemy conHeuHble NATHA HMEIOT TEMHO-Kpaclbiil yser?

4.20. IlosBienue map COJMHEYHBIX HATEH, UMEIOWIX, KAaK H3BECTHO,
pPa3Hyl0 MaTHHTHYIO MOJSAPHOCTH, OGBACHAETCA BBHIXOMOM Ha MOBEPXHOCTD
Conrna MarHuTHON cuioBok TpyOKu. Kakywo cTpyKTypy UMeeT JoKaabHOe
MarHuTHoe MOJe, eCIH HA AAHHOM YUACTKe COMHEYHOMN TOBEPXHOCTH cyle-
CTBYET TONBKO offuHouHoe narHo? Hro Bhepssie BBHIACHI 3TO?

4.21, Jlwboit 3eMHOIl 6a3uc HeXOCTATOUEH JJiA TONy4eHus 06LEMHOTO
n3obpamenns Connua wiam peraneit ero mosepxuoctu. Kakum obpaszom
aHraniickuit actponom Yoppen [le na Pio B 1861 r. nomyunn ngpssui
CTePEOCKONUIECKUl CHUMOK COJHEUHOTO mATHA?

4.22. Moxkao nm ucmoneaoBath Meron [le sa Pio gns nmomyyenms
CTEPEOCKOMUYecKOoro n3obpaskenus Bcero mucka ConHpa?

4.23. Kak T. P. Kupxrod (1824—1887) onposepr GuniToBasmee B ero
BpeMa MHenue, 4t0 CoOJHIE — XOJIO[HOE TBEPAOE TENO, OKPYMEHHOE pac-
KaJéHHoi 060JI0UKOi?

4.24. B cepequne XIX B. Bompoc 06 mcrounuke smepruu Conuma
k. Tepmienb Ha3LIBad «BeaWKoO# TaliHOW». Cpemy NMEpPBBIX HAYYHBIX TI'H-
[OTe3 Ha 93TOT CUET OBLINO MNpPENMONIOMEeHHe, 4TO HAlle [HeBHOE CBeTIJIO
ABIAETCA PACKAJIEHHBIM OCTHLIBAIOINUM TEIOM KU TPEACTABJAAET COOOM Xu-
mudecku ropamee reno. I0anye Pobepr Maitep (1814—1878) mokasau, uto
naxke ecan Connue cocrosasno GBI M3 YUCTOrO KaMEHHOTO YIVif, OHO crope-
J10 OBl 32 UCTOPUYECKHM KOPOTKUI npoMexyrox Bpemenu. Cresalite oneHky
9TOF0 BpPEeMEeHH.

4.25. 10. P. Maitep Obl1 aBTOpOM MemeopumHoll eunomesbl TIPOUCXO-
muennsa suepruy Coanua. Hakwme nabmomeHua u teopermueckue coobpa-
KEHUA OUPOBEPIIy Ty FATNOTE3Y?

4.26. WN3Bectunit ¢pusuxk TlenpMronbn B 1854 1. BLIABMHYA uUJel0
06 mamydsenun Coamna 3a cyér erc rpaBuranuonoro cxkarusg. Omposepr-
HYTa JIM B HACTOAINee BPEMA 3TA HAOTe3a?

4.27. [uas oupepenenus teMnepatypsl noepxuoctu Connna mpodec-
cop B. K. Ilepackuit mcroanszoBax Bormytoe 3epraino Auamerpom 1 m.
Wsmepenus Temueparypbl usobpakenua gucka CoxHIA 00 IJIaBJIEHUIO
pasHBIX MeTallioR, TOMEIUEHHBIX B OKyce 3epKasa, AaBajd Pa3NUIHBIE
spavyennna — Bnaote Ao 3500°, uTo mouyTy B ABa pasa MeHhle TEeMIEPATYPHI,
onpee/éHHoil coBpeMeHHBIMM ucclenosanuaMi. HakoBa npmunna Herou-
"Hoctu pesyiabratos, moaydennslx B. K. llepackum — ommubra Meroma wmin
omubKa M3MEpeHu?

4.28. B 1870-x rogax BBIABHralmch, MPUHUMITHATIBHO pa3Hble Npen-
nonoskeHus o temmeparype nosepxHoctu Conuua: Barepcron u Cexxu
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nojlaraiy, 4to Temmepatrypa CosnHna JoCTHraer HeCKOJAbKUX MUIIMOHOB
rpagycos, a Ily#e n gpyrue yuénbie cunrann, uro ona meusme 2000 rpany-
coB. B uéM Oblia Ipu4yMHA CTOIb PE3KOTo PasiiM4Ms B OLEHKE TEeMIEPATyPhl
Connna?

4.29. Dpannysckuil yuéusin Irben Mamoc (1775—1812) ncenegonan
ABOIHOe NydellpejoMileHHe, PaccMaTpHBas OTpaKEHHOE B CTexie M3obpa-
menue CoMHIIA, NHpolIefllee Yepes KPHCTAAR HclaHAckoro wmnarta. [pm
HEKOTOPBIX [MOJNIOKEHUAX CTeKIA M KpHCTamina OblIM BUAHLL ABa n30bpaske-
ausa CoHUa, a MPH ONpeleIEHHOM MONOKEHUH TOJBKO ONHO U306pakeHme.
[loyemy B KauecTBe MCTOYHUMKA cBeTa yuéHui ucnoassosan Coanue? Ilo-
YeMy B ONBITe OBLIM MCIOJNb30BAHBLI JBA ONTHYECKHUX MPEIMETA: CTEeKJID
(a He 3epramo) u kpucrama? Kakos acrpoumsamdeckmii acnexkr onvita?

4.30. .Onun u3 crapeix cnocofos Tenreckonuveckoro Habmonenus dgo-
roceprl ColHUA COCTOSN B MpuMeHeHUH OGBIMHOrO OKYJApPa, CHABXKEHHOrO
TEMHBIM CBeTODMAbTpoM. ITOT cnocob ObIT onaceH JJsA TIia3, NOCKOIBKY
cBeTo(uABTP MHOTANA Jonajcs or neperpesa. [lud yMeHbIleHHA Harpesa
cBeTO(UABTPA HA OOGBERTUB TENeCKONMA HAMEBAIH KPHILKY ¢ Hebodbmmnm
LeHTpaJbHBIM oOTBeépcTeM. Ilouemy 3TOT cmocol NpPaKTHYECKW BHITIEN
u3 ymnorpebJleHus faske Y aCTPOHOMOB-ToGUTEICH ?

4.31. ®otorpaduposanne Coanua ¢ moMombI0 OGBIYHOrO TENECKONa
BBI3BIBaET GOJBIIME 3aTPYAHEHUs M3-3a OTPOMHOM APKOCTH 0GBbEKTa: Tpe-
fyioTca upe3BBIYANHO KOPOTKHE JKCNO3MUMM, a [P YCTAHOBKE 3aTBOpa
psgoM ¢ GoTomIacTHHKOMA, 613 oryca TedecKoma, 3aTBOP CHIALHO CTPaja-
eT or HarpeBa. Hak acTpoHOMBI pemunau ary 3amavy B cepegune XIX Beka?

4.32. B 1802 r. n3sectuniii Pusnk-ontnk Yuavam Boanacronw sruep-
Bole co Bpemén Helorona saMemmsn B CHeKTpockone Kpyrioe OTBepCTHe
Y3KOM 01e/bI0 M TeM CaMbIM YBEJIMYMJ Pa3pelialonlyio CnoCOGHOCTh CIIEK-
tporpada. B cuextpe ConHna yuémelit 0OHapyuil ceMb TEMHBIX JTHHHIL,
KOTOpble OH INPHHAI 33 €CTECTBeHHble TPAHUILI PAMUYHBIX I[BETOB CIEK-
tpa. Yto 3a amuun Ouiin o6Hapyxenbl M B cnextpe Comnua?

4.33. Uayuas abcopbumonnbie nuHun B crexktpe CoaHua, MIOTHAHA-
ckuit pusuk [lasup Bprocrep (1781 —1868) obuapymui, 40 CyUiecTBYIOT
0cof0ro copra JUWHUM, OYTH HesaMeTHbie, Korfa CoMHIlE HAXOMMTCH BbI-
COKO HaJi TOPU3OHTOM, HO CTAHOBAIMecH TemHee u mmupe, kKorna Conmune
npubinKkaercs K ropu3oHTy. Kak o6bACHUTH 3TO sAABNeHne?

4.34. Acrponom DBaysp obmapyxun, uto m3aMeHenue HabI0]aeMOro
rno6aapHoro MaramTHOro nois Coanna npoucxoput ¢ mepuopoM B 334
ITouemy maragurnoe nosie ConHua M3MeHAETCA WMEHHO C TAKAM HEePHONOM?

4.35. C nosepxHocTH 3eMiM CONHeUHBIe TPOTYOepaHilbl HEBRAMMEL
o Toi e IPUYMHE, YTO U 3BE3bl NHEM: YBUAETL UX MeUIaeT paccesHHBIN
B 3emHoil atmMocgepe cer Connna. Ecau 6wl yiuanocs yMeHbHINTH SIPKOCTD
AHEeBHOro Heba, He ociaabiaAsa APKocTH nporybepaHLEes, TO NPOTyGepaHIIbI
MO#HO 6BUI0 6Bl HM3yuaTh HE TOJBKO B KPAaTKHE MOMEHTBI CONHEYHBIX
3aTMeHu#l, Ho u BooOme B M0Ood gHeHb. Hak ara 3amaua OruIa penieHa
actponoMamyu XIX Beka?
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4.36. Ilouemy pmpeBume eruntsine msobpamann Comdue B BHEe IHCKA
€ KPBUTbAMHU?

4.37. [lo 1860-x romoB npoucxoskmeHMe COJHEYHOW KOPOHBI HpPH-
NUCHIBAJIM JYHHOW armocdepe, a I1ociae TOTO, KaK OBlIO [JOKAa3aHO ee
orcyrctBrue — 3eMHOM atmMocdepe. Kak u korga nokasamu, ¥To KOpoHA LpH-
Hagexur Comumy?

4.38. Buyrpeunas xopona ConHua 3HAYUTENBLHO ApUye MOJNHON JIyHu
[ouemy sxe Jlyna BupHa gHéM, a conHeYHAd KOPOHA — HeT?

4.39. Conune Bpamiaercs, a Bpauaercs JH €ro KopoHa?

4.40. B ropm Makcmmyma aktusHocTH ConHila Ha ero mucke mabaio-
naercs Gosbiie MATEH. YMeHbIIAGTCS Ju MPU 3Tom cerHMocts CosnHna?

4.41. Wasecruntii dpanirysckuil Gusnk, OAMH ¥3 OCHOBONONOMHUKOB
¢oromerpun, IIvep Byrep B 1725 r. cpasHma noroxu csera or ConaHua
n JlyHsl, uCHOAB3YS [JA 3TOTO PACCEMBAIONIYIO JIMH3Y M cBer cseun. OH
Hawmén, 4ro cpepHAs ocseménnocts o Conuna B 300 teic. pas mpesbiniaer
ocsewénuocts ot nogHo# Jlyuel. Coriacyercss mu 370 ¢ COBpEMeHHBIMHU
u3MepeHuAMH?

4.42. Hagum obpazom B. Tepuens B 1800 r. Bnepsuie oGmapyxun
ungpakrpacaoe usnydenne Comuua?

4.43. MMupoko wu3BecTeH MeTON ONpEJeTeHUs TI'eJIUOLEHTPUIECKOTO
PAcCTOAHUA HHAKHEH IUIaHEeTHl M0 OTHOIEHHIO K paccroAnuio Condne—
3emurg nyTéM u3MepeHus yria HaubonbuieHd 3noHrauMu naaxers. OgHAKO
co BpeméH I'mmnmapxa cymiecTByeT Takske nmofgoBHBIN crocod ompenereHus
OTHOCHUTENIEHOTO paccTOAHUA BepxHed mmaneTol oT Conuua. Kakme yrao-
Bble M3MEDEHHMS M BLIYHUCIEHUA HeoOXomuMo TpOM3BecTH, 4ToOGB HAWTH
HCKOMO€ PACCTOAHME?

4.44. B 1674 r. nssectHelt YUEHBIH cHOPMYIUPOBAJ NPUHIMIEL BH-
MeHHA IIaHer:

1) Bce Hebecnple Tena 00aafaIOT COOCTBEHHBIM LIEHTPOM MPUTAMEHUA
u, BOOOIIe rOROps, HPUTATHBAIOT HE TOIBKO COOCTBEHHBIE YACTH;

2) BCe Tena, HavaB OfHAMKMAB! JBHIaTLCs PABHOMEPHO ¥ HpPAMOJIHHE-
HO, HPOAOJKAIOT ABHIATHCA MPAMOJHHEHHO, HOKA HECTBHE NPYTOH CHJIBI
He 3aCTABUT MX OTKIOHUTHCA OT CBOEFO NMyTH, W TOTAA OHM OyAyT BHIHY-
JRIEeHbl ONIUCHIBATE OKPY/RHOCTD, INIC WIH KAaKYI0-1u60 ZPYIyi0 KPHBYIO;

3) cuibl IPHTAKEHUA JEUCTBYIOT TeM aKTUBHee, ueM OJAnKe HaXOAUT-
¢ K LEHTPY HPUTSKEHUS TeNO, HA KOTOpoe OHU JeHCTBYIOT.

KoMy mpuraiemar 374 a0CONIOTHO BepHble 3AKMIOUSHUS?

4.45. KomepHuK YTBepsK[Iald, YTO raparmep O06uienus BCeX NIAaHeT,
BKJIIOYAA 3eMII0, OUHAKOB. A KAKOU YYEHBIU BRIBUILYA MIPENIIOIOAKEHME
00 odurakosol npupode 3eMan W TJIaHeT?

4.46. 1o m wawx BIepBble MOKA3aN, 4TO [BI/KEHHE IJIAHET CBA3AHO
¢ cuaoBbIM BO3pmeicTeHeM Coamua?

4.47. Kakoi usBecTHBIN (pu3nyeckuil MexanuaMm Ovin npegnoxen Hem-
aepom Aas obbacHeHns JHHaMHYecKoro medctsua ConHna Ha NJaHETH?
(Bceobiuee peficTBUe rpaBUTAIMI B TO BpeMs ewlé He 6bIIO OCO3HAHO.)
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4.48. B nepsoii yerBepru XX Beka HeKoTopoe BpeMsa (nuta monynspHa
Karactpouyeckas rumoresda obpasoBanus CoiHeyHOH CHCTeMBI, HDeAmo-
mennasa Jlx. [Dkuacom. CornacHo eil, njameTsl BO3HMKIM B Pe3yJbTare
UDPUIMBHBEIX siBlennit npu Grmskom npoxoskpenun okono CosHpa Apyroft
3ge3fsl. Ilouemy ara runoresa mosxe Gblia OTBeprHyTa?

4.49. @pannysckmii actponoM, matematuk u ¢usur II. C. Jlamnac
(1749—1827) obparun BHuMaHWe Ha MOpasuTeabHbIe coBuamenuns B CoJ-
HEUHOW cHcTeMe: MIBWIKeHWe Bcex muaner, ppameHue Connmnma, 3emun,
Mapca, ofpamensie COYTHHKOB OKOJI0 CBOMX CBETHJ — BCE 3TO cOBepuia-
€TcAi B OJHOM HAaNpaBAeHUH; BCe MJIaHeTHbie OpOUTHI Mal0 OTIUYAIOTCA
or oxkpyskHocreii. Co BceMu su BeiBOgamu Jlammaca MOMKHO COTJIIACHTHLCH?
KaxoB KOCMOTOHMUECKMI ACHEKT 3aKJII0YEHHUA Y4EHOoro?

4.50. Haxum o6pasom B. 'epmens 8 1783 r. ycranosui, uro Conxeu-
HAsl CHCTeMa JBJKETCHA B HampaBjieHWu co3Besgus ['epryneca?

4.51. WssectHo, uro maxcuMajbHasa Bhicota CoOJHUA Haj TOPH30H-
TOM MEHseTCsl NPU HepeMenieHun nabaogatens Bgols mepuanana. Haxoe
TOIKOBaHNeE STOMY SBJIEHUIO A JpeBHEerpevecKuil acTpoHOM AHaKCAarop,
UCXONMBIIMN M3 NpefCTaBIeHUN 0 naockon 3emie?

4.52. Kakne ybepuresabHBIe CBHAETENILCTBA BBIIYKIOCTM 3€MHOH mO-
BEPXHOCTH M M[Aapoo6pa3HocTH 3eMiu, OCHOBAHHBIE Ha HaOMOAEHUAX,
BHUIOJNHEHHBIX U3 PA3HbIX TOYEK ILIAHEThl, npuBén B cBoeir kuure «O Bpa-
menusax HeGecuwix cpep» Huwomait Honmepumx?

4.53. HaGmwopatean emé jgBe THICAYH JeT HA3al OTMEYaldH, YTO 3eM-
Hasx TeHh Ha nmucke JIyHn Bcerma umeer ¢opmy Kpyra. Haxoil BEmog
o ¢opMe 3eMaH cHeaanH AaHTHYHLIE YIYEHBle HA OCHOBAHMH 3TOrO (hpaKra’?

4.54. Tlyrém mamepenmil HA NOBEPXHOCTH 3eMJM B aHTHYHBIE BpPEeMeHa
M B cpefHUEe BeKa ObUIM JOCTATOUHO TOYHO ONIpEHeTeHB pa3dMepbl 36MHOTO
mapa. Kaxkue mertogsr npu atoM mcnonbsoBany yuéune?

4.55. Kak no u3MepeHRMAM Ha NOBEePXHOCTH 3eMJIM OBLIO AOKA3aHO ed
caarde y MoXiocoB?

4.56. Kakne pusudeckue sKCIepUMEHTH O3BOIMIIN YCTAHOBUTD CHKa-
THe 3eMJn BHOIL eé OCH BpAaILeHMA?

4.57. Kaxne ¢usuveckye n0oBoAM HPHUBOAHIHNCH B AHTHYHOE BPEMSA
M B cpegHMe BeKA NPOTUB HJeW O BpamleHUM 3eman?

4.58. Hto u3 yuyéHHIX BIepBBIe [TOKA3aJ, YyTO BPALAOINAACA IJaHeTa
He Momer uMeTh cdepuyeckyo Gopmy? KauectseHHO moscHuTe HOKa3a-
TENLCTBO CILUIIOCHYTOCTH 3eMJAM Y TIONOCOB.

4.59. B centatpe 1852 r. ppaunyscknii pusuk-sxciepumenratop Jle-
o Pyro u306pén yaoOHBIA ¥ KOMOAKTHBIA mpuaOop AN MOKa3aTeNBTTBA
ppamenns 3eman. [lpubop npexcrasusan coboit MaccusHoe OricTpoBpa-
uapieecs Telo, 0chb BPAIEHHWA KOTOPOTO MMeNa BO3MOMKHOCTH CBOOGOXHO
II0BOPauMBATECA B mpocrpaHcrse. [[nsA aToro cucreMa mmomeuianach B Kap-
zanos nogsec. Hak Dywo HasBan zror mpubop? Hakum obpasom ¢ ero
NOMOIIBI0 MOKHO ObLTO HoOKasaTh spawenume 3emau? Ha xarom ¢usmye-
CKOM MpHHITUIIE OCHOBAHO €ro neicrsue?
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4.60. WNspectuwtt ¢pusur Yuneam Tomcon B 1862 rogy ykasam, 410
CYIECTROBAHME MOPCKUX MPUJHBOB CBUJETEALCTBYET O HANAYUM Y 3eMiIH
ToJICTON TBEPAOHM Kopbl. Hakue paccykmeHus UpUBENH YYEHOrO K ITOMY
BHIBOOY?

4.61. CorpemenHble ClIPaBOYHUKA YKA3HIBAIOT, UTO FPAKIAHCKUE CY-
MepKH mpoposukalotes, moka Coduile He OUYCTHTCA TOJ ropu3oHT Ha 6°,
HaBATaUMOHHBIe — Ha 12°, acrpoHoMuyeckue — Ha 18°. flBnsaorca nu yxa-
3aHHBIE 3HAYeHHA YCIOBHLIMM WJIH OHU mMewT pusndeckoe 060cHOBaHUE?

4.62. Pacuér dpusuxa Benemuxra [Ipeso B 1816 r. noxasan, yro B Te-
4YeHUe CTOJeTHA 3eMHasa atMocdepa 3a cuér xuMUdecKUX H Oumonormyeckux
npoyeccoB tepseT 1/7200 wacth Bcero KUCIOPOA, COLEPIKALIErOCA B BO3-
nyxe. Koppexrna mu onenka [Ipeso, no KoTopoll yepe3 HECKOIbKO MUIITHOHOB
aer atMochepa 3eMnu He GyJer COMePKATh ITOTO KUIHEHHO BAKHOTO rasa?

4.63. Brepsble ner 3emJd, Kakoi OHa NpefcTaBAfeTca Babxiomare-
A0 M3 KOCMOCA, AacTPOHOMBI ONPENeJWIA TIYTEM Ha3eMHbIX Habmonedmi
APYToro KocMuuecKoro teya. Kak u Kem aro 6puno cuenaHo?

4.64. UssectHniil coperckuit yuénsiit Orro Onpesny Hlmupr (1891—
1956) meipsunyn B 1943 r. KOCMOroHMYecKyl TMIOTe3Y, COINACHO KOTO-
poit coBpeMeHHBIH POCT Macchl 3eMIu ABAAETCA MPOAOIKeHUeM mpouecca
AKKYMYJALMM BeleCTBA, HAYABINETOCA HECKOABKO MIULIMADHOB JeT Ha3aj
¥ TpuBepiuero ¥ o6pasoBaHuo miaaHersl. Yipas nm 6v1n yueHbIHA?

4.65. Kakoil cocyn pman muMs Haubomee pacHpOCTPAHEHHOH [eTanu
penseda Ha moBepxXHOocTH MHOTUX Ted CoOjHEUHOH CHCTEMBI?

4.66. Haxoe BaxkHOe [iid 4YellOBeKa CBOMCTBO JIyHBI OTpaKeHO B €€
CTABAHCKOM HAa3BAaHUU?

4.67. Kakoe ppyroe BakHOe cBoiicto JIyHBI oTpa)eno B eé cobpe-
MeHHOM ODIEenpHHATOM HazBanWu?

4.68. Mor au actpoHOM RO M300peTeHMs TeNecKOla COCTABUTH KapTy
Jlynp?

4.69. Ha uéM ocHOBHBIBasach YOEKIEHHOCTH AHTHYHBIX YYEHBIX, YTO
Jlyna — Gmmwkaiimee kK 3emie KocMuyeckoe teso, a Mape, FOnurep n Ca-
TypH — Gojtee yNaNEéHHBIE, HPUYEM MO YIATEHHIO OT 3eMJIM OHM pPacmHoja-
FajoTCA UMEHHO B TAKOM HOpAAKe?

4.70. Kaxue nanusie o gewkenun Jlynw nomorsim M. Hpiotony or-
KpHITh 3aKOH BCEMHPHOTO TATOTEHHA?

4.71. Haxywo pabory Hemenxoro acrpoHoma Woranna Miwomnepa
(1436—1476), npossannoro Permomonranom, mcmonssosan Xpucrodop
Konym6, uroObl nopasute BooGpaxenue Tysemues flmaliku yrpoaoii «orto-
Opats y uux Jlyuy ¢ HebGa»?,

4.72. Hemenxnii acrponom Uorans Bepnep (1468--1522) npeptomna
B 1914 r. merox ompepieleHua JOATOTHL DYHKTA HA I[IOBEPXHOCTH 3eMiu
U3 acTpoMerpuyeckux HabmopeHH# JIyHEI, Tak HasbiBaemblit Memod ayn-
Hulx paccmosrul. B uéMm cyrs aroro meropa? Kro paspaGoran rtounywo
Teopuio AvumeHua JIVHB, MO3BOMUBINYI0 MPAKTUYECKHM HCIOML3OBATL Me-
TOJl IYHHBIX PAcCTOSHMI?
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4.73. B 1693 r. 9nmony [annedt, cpaBHuBasg 06CTOATENHCTBA JIYHHBIX
3aT™Meduil, HADMIOIABUIMXCH AHTHYHBIMA U COBDEMEHHBIMH €MY ACTPOHO-
MaM, OTKpsUT, 4To JlyHa pBUIKETCH YCKOPEHHO, T. €. NPUXOAWT B NPEIBHI-
YHUCAEHHYIO TOUYKY Heba ¢ HEKOTOpHIM OllepexkeHueM 10 BpeMeHu. HaxoBa
NPHUYUAHA ITOTO 8€K08020 YcKoperus JIynwl?

4.74. Habmopgenua Apenupa Ajexcanjaposuva fIxoskuna (1887—
1974), nposenéunbie B 1915—1931 rr. Ha JureasrapaToBCKOH 06cepBaTo-
pun nox Kasaupio, N03BONMAK ¢ BHICOKOU TOYHOCTBIO OMPEMEINTh XapaKTep
¢usnyecxoit aubpamuu Jlyns. CyimHocTs 9TOro ABJAEHMA 3aKIKUaeTcA
B HEPaBHOMEPHOM O0CeBOM BpameHuyl JIyHBI, BCJENCTBHE YEro INPOUCXO-
autr HebGOMBIIOE, B HECKOJIBKO YINIOBBIX MUHYT, NEPHOAUYECKOE CMelleHie
BHAMMOIO IIEHTpA JYHHOrO AMcKa. llepuommyeckue H3MeHEHUA YIIOBOM
CKOPOCTH BpAUleHUs H3BECTHHI W y 3eMiIM, HO UX [PUINHA — Ce3OHHbIe
[epeMenieHus BO3AYIUIHBIX M BOJHBIX MAaCC, M, KaK CIEICTBHE, M3MeHeHHe
MoMeHTa MHepuuu 3emaun. Takux mpoueccoB Ha JlyHe OGbITH HE MOKeT.
Kakora npuynna ¢pusnueckon anbpaunu Jlyue:?

4.75. Jlyna mpepcraBnserca rinasy mIocKuM AuckoM. Haxoir obmye-
u3BecTHHI (hakt OB upuBeaéH ApucToTeseM B Noabsy MapoobpasHocTu
Jlynwr? '

4.76. Emé lanuneit otmern, 4To KpasA ¥ cepeguia AucKa JIyHb mme-
0T OfMHAKOBYIO ApKocTh. Kakoi BHIBOJL OH CHeNal OTHOCHTEIBHO CBOMCTE
MIOBEPXHOCTH HAIUEro CIIYTHHKA?

4.77. Acrponomsl B. Bep (1797—1830) u . I Mégnep (1794—
1874), nabmonapmue emecre JIyny, ormevanu, yro Mope Kpusucos, Mope
fcuoctm 1 Mope Bramuoctu umelor 3enénniii user. Hexoroprie mabano-
[laTean TOTO BPEeMeHH MCTONKOBBIBAMM 3TOT (PAKT Kar HAIM4YHE B JYHHHIX
mopsix pacrutennuocrd. llouemy dpanimyscruit yuénsiit ®Ppancya Aparo
(1786—1853) nogsepr coMHeHuio 3eNEHLIH 1BeT Mopein?

4.78. Ha Jlyne, ocobenHo nipu GOKOBOM OCREIIEHUH, OTUETIHBO BULHBI
HEPOBHOCTH penbeda, OHAKO KpPaW JYHHOrO JUCKA IOYTH BCEFHA KarkeTcs
posubim. Kax oGpsacuan sror daxr Fanunei?

4.79. C XIX Bexka B acTpoOHOMHMM He YyTHXaja RUCKYCCHS MEMKAY
CTOPOHHHKAMU BYJIKAHUYECKON ¥ METEOPHTHOW TIMIOTe3 HPOMCXOMKIEHNA
JNYHHBIX KpaTtepos. OfZHMM M3 BO3pasKeHHMH IPOTHB METEOPUTHOM IHIIOTE-
3bI JIOJITO€ BPeMs CYMTANach Kpyrnas opMa MpaKkTHYeCKH BCeX KPaTepos:
KasaJoch, YTO 3T0 HEBO3MOKHO MPH PAa3HOOOpasHBIX yriaX HAJeHHs MeTe-
oputos. Ilouemy mereoputHas rumoresa Bcé taxu nobemuaa?

4.80. Wspectusie uccueposaresn niaaHernou cucremnl H. I1. Bapa6a-
moB u A. B. Mapkos eumié B 1920-e romsr morasanm, uto 060 0ObeKT
Ha JIyHe MMeer MaKCHMaNbHYIO ADKOCTb He BO BpeMs HaMOONBIIEH BhICOTHI
Conupa Hap ropusonrom: JIyuel, a B nonHoxynue (adpdexr bapabaumiosa—
Mapxosa). C yem cBsizan sror adppert?

4.81. B nayuno-ganracruyeckom mnpoussepenun M. Hemmepa «CoH,
i JIyHHAA acTPOHOMHA» OUMCAHBI ACTPOHOMUYECKHE ABIEHHS, AKOGHI
Habmofasmueca ¢ nosepxHoctn JIyHel. B coBpeMeHHBIX TepMUHAX OHMH
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U3 OTPHIBKOB 3BYUHT Tak: «/JIyna cocmoum u3 deyx noayuiapuli: odHo obpa-
weno k Semae, Opyzoe — 6 npomueonoaoxcryro cmopory. C nepeozo scezda
sudna 3eman, co amopozo 3emato yeudems negosmomno. Habarodameaam
nepgozo NOAYULAPUR KAHEMCS, Ym0 3eMAs HA UX Hebe HenodsuiHna, HO OHLL
Ae2K0 Mozym 3amemums e€ cymounoe epawgenue. Ha Jlyne npoucrodum
cMena OMA U HOuW, o0nako, € omauwue om Semau, Oenv na Jyne ece-
20a pasen HOWU, UX NPOOOANCUMENLHOCIL HE MeHAemCa ¢ meuenue 200a»
(Kennep, 1982). Bepunt am csegenus o Jlyne, npusenéunnie Hemiepom?

4.82. Norann HKensep B cBoéM mnpoussenenun «Com, mam JlyHnas
acTpoHOMUs» yTBepKIAIL: «Jlyrna ¢ Hearanduu wacmo 6vieaem ne sudna 8 mo
camoe epems, Kozda Opyeue napodvl Habaodarom noanoayrue». Bepen nu
pacuér Kemnepa? Benp cam on murorga 8 Menannnu ne Guua, ma u Boobmie
He mokupal npemeno llemrpansHoit Esponsl. H kakomy BpeMenu roma
OTHOCHUTCS 3aMedaHue samevanme Hennepa o meupmmoctu mounHqi JIyHBI
B Mcnanpuu, xotopas pacmonoseHa Ha muporax ot 63° go 66°7

4.83. Tanuneir B kuure «IlpoGupHeix gen mactep» numer: «Ha go-
rpoc 0 mom, noiemy Jyna ne 24a0Ka8 w HE CKOABIKAA, R OMEELY, 4MO
Jyrna u ece dpyzue naarnembl 6HYMPU MeMubL U C8EPEAIOM, MOALEO Ko20a
uz oceewyaem Coanye. Caedosamenvno, Ur nogeprrHocmes doaxrna Goimb uLe-
poxosamol, ubo ecau 6ol oHa Gblaa 24a0K0l U CKOABIKOW, KAK 3€PKALO, MO
ompascénnsll om Hux ceéem He docmuzaa 6vi HAc, U OHU Ocmaiucs 6bl He-
sulumery (Lammmeit, 1987, ¢. 178). CormacHsl i1 BB € PACCYKIECHUAMU
lannaesn?

4.84. B 1928 r. coserckne yuéune JI. YI. Manpensmram u H. . Ila-
HaJIeKCH BHICKA3aIU WK O BO3MOKHOCTH pamuoioranuu JIyHsl, Kotopas
6bura peanusosana B 1946 r. B Benrpun u CIIA. Papuonokanus BeIABHIA,
gyro JlyHa orpakaer pagMOBONHBI Kar INIafKmil 3epxanbHuIH map. Ilouemy
B OONTHYECKOM fuamasore JIyHa npemcramisgercsa HIePOXOBATON, a B PafiHo-
IMaTna3oHe — MIAEKON?

4.85. C maBHUX 110p HA3BAHMA KPaAEB JYHHOTO NMCKa, HabmofaeMoro
HEBOODYKEHHBIM TIJa30M, ACTPOHOMB! ONpPEAENsIA IO CTOPOHAM 3EeMHO-
ro ropu3onra: nemelit (fusa Habmiogareneit CeBepHOTO TONXYyHIapHs) Kpai,
06paméHHbI# K BOCTOYHOH CTOPOHE TCOPH30HTA, CUUTAICH 60CIMOUHBLM,
a npaBblif Kpaill — sanadnbim. IloueMy ke mocie Havuana HcCCiael0OBaHUA
JIyHrl KocMUYeCKMMHU anraparaMu yYéHble peIliuiin TPABHIR KpaH JyHHO-
r0 JMCKA HA3HBATH BOCTOYHBLIM, @ J€BB —3amagHB M?

4.86. Hemnep Guin yBepen, uro Ha 3emie HeT KOJb1eoOpasHBIX rop,
nopobupix myHHbIM KkpartepaM. [lo ero MHeHmMo, KoIbLeoOpasHHIE TODHL
Ha JlyHe cosgaHb! He pUpofoil — ato paGora oburateneit Jlynwr: yraytme-
HUA BBIPHITHE UMH, 4TOGBI YKPEIBATECA B TeHu oT majsangux gyveir Connna.
Haiigure cnaboe Mecto B mpepmonaoxeHun Hemnepa.

4.87. Oparnysckuit acrponom Beprap JImo Ha ocHOBaHWM MONApHU3A-
IUOHHBIX n3MepeHui, nposenéuunix B 1921 —1929 rr., npumeén  saxinove-
HUIO 0 ToM, 4T0 JlyHa TOKpHITA Cj0eM IIOPUCTOr0 MaTepHana, [OXOKero
Ha ByJAkaouueckuil nenen. Haiipen nu Byaranuveckuit menen ua Jlyne?
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4.88. MuorouucjeHHble INOHBITKM OOHADYXUTH JIYVHHYIO armocdepy
no pedpakuuoHEuM dpderraM Bo BpeMa mOKpbiTHA 3BE3x JIyHOW nanm
oTpuuarenbuniii peaynbrar. Opnako BecbMma HesHauuteabras (137) pe-
dpaxuua Bcé Ke 6b1a 0O0HApYKeHA HA AJAuHEe BOMHBI 3,7 CM AHLIMHCKUM
acrponoMoM WMuabemypom 24 smBaps 1956 r. Bo Bpemsa moxpweitus Jly-
noit KpabosupHoit rymanuoctu. [lokaaniBaer qu 3to HabnoneHue Haludue
y Jlyus armocgepnr?

4.89. Hexoropuie nabmonatenu B XIX Bexe oTMeuasiu, 4ro BO BpeMs
noaHo# hasel CONHEYHOro 3aTMEHHA JlyHa npuobperaer BHA 4EpHOro Ilua-
poobpasnoro tena. C ueM Moker ObITh CBH3AHO 3TO sABjenue?

4.90. Ilouemy » cepemuue moamoil ¢aswl JyHHOro 3aTmenusa JlyHa
KaKRercd .06BEMHON, B TO BpeMs KaK BHE 3¢MHOH TeHU OHA NPEICcTaBiaeTCA
IAOCKAM AUCKOM?

4.91. Iloyemy npu ponHo#t ase COMHEUHOTO 3aTMEHMS, KAK OTMEYAIOT
Habnropareny, YeloBevecKUe AU IPUOOPETAIOT OJNWBKOBBIN MIIM 3€JIeHO-
BaTHIH OTTEHOK?

4.92. Ilo cBupetenscTBY 04eBUAUA KoableoGpasHoro satmenus 1737 r.
B Inuubypre, 63 3aKOMYEHHOTO CTEKJIA HEBO3MOMKHO OBINIO PA3IMYMTE TEM-
nywo Jlyay Ha pucke Connna. Ha rtakoil me sdderr olpatun BHEMAaHUe
acrponoM Beiinm sBo Bpems zatMmenusa 1836 roga. Ilo ero muenuo, ocia-
f1eHne pHEBHOTO cBera OBLIO eBA JHM 3aMeTHee, 4eM TNpH «HabeRaBIIEM
ua Connpe obnauxe». [Touemy aprocts ConHpa BoO BpeMa Kouablieo6pasHo-
ro 3aTMeHHA OCTAETCA OYeHb BHICOKOI?

4.93. Bo Bpems noasoro conueuHoro zarmeHns 8 mwoin 1842 r. B Jlu-
neuxe Orro Crpyse, coin B. fl. Crpyse, ofpatin BHMMaHUe, 4TO «MHOTHE
ofpa3oBaHHBIE APUTENN He XOTeIM BEPUTH, YTO 3aTMenue OGBIIO HA CaMOM
aene nonHuM». Iloyemy ConmHne upomo/kaizo sipKO CBETHUTH, HECMOTps HA
TO, YTO €ro JycK ObLi 3akpeit JIyHOI?

4.94. Emé pgpeBsHue acTpOHOMBI OTMEYAJNM, YTO BO BpeMs MOJHOTO
JYHHOTO 3aTMEHHA ANCK JIyHBI TIOYTM HWKOTAA He MCYe3aeT H3 BUAY
coBepuleHHO. B 4éM npuvuHa 3T0rO ABJIGHUA?

4.95. Ilo pacuéram Buuwsima Tepinens, gia rtoro, urober Jlywa ocra-
Ballach BUJHAMOM, HAXOAACH B TeHH 3eMJIM BO BpeMs IONHOU a3kl IYHHOrQ
sarmenusa 22 oxktabps 1790 r., npenomiienne CONHEYHbIX JTyUeH B 3eMHO
atMocdepe KOKHO ObLIO TpeBocxoguTh 94', 4T0 Kasanock [epuenio He-
Bo3MOkHbIM. OH npegnmoyén JOOYCTHTH, BCIAed 33 HEKOTOPHIMM JpPeBHUMU
yuéunimu, 9To JlyHa mmeer cobcreRenHoe caaGoe ceueHme. OnpopeprHute
3TO MHEHHE.

4.96. B rakom cay4ae ApkocTh JlyHst Gonbie Bo BpeMs MoiHoON (assl
TEHEBOro 3arMeHud: Koraa JlyHa B mepuree wam B amoree?

4.97. Acrponomer, XIX cronerus ormedann, 4To BO BPeMA JYHHBIX 3a-
TMEHWMI pasMepH TEHeBOrO KOHYyca 3eMiM OKa3blBAIHCH 0OJbINe, WeM 3TO
maBagu BeYNcaeHuA. OTHOCHTeNbHOE YBeJMYEHUEe paguyca TeHH OTMeya-
aock Maitepom, Ménnepom, Bepom B npegenax or 1/28 no 1/60. Kak moryr
NaBaTh TEHbL TPO3PauBLIe CIOM 3eMHON atMocdepbi?
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4.98. Bo Bpemsa ayuublx 3atmenuu 16 mons 1666 r. B Tockawue
u 26 man 1668 r. 8 Ilapuike Gblio ormeueno, uto Jlyma Bexopusia yike
saTMuBIIedca, B To BpemMa Kak CoiHne emnié Haxoamaoch B 3ananHon
yacTH Heba oKoso ropusonTa. IlofobHoe sBienne 3ameuann M ApeBHErpe-
yeckue Habmogarenn. B 4éM mpuumMHA cronb cTpaHHoro mosenaeHua Jlynswr?

4.99. Iloyemy cmeKkTp BCOBIINKY, 33(UKCUPOBAHHBIA OeCILeIeBbIM
crexrporpagoM B MOMEHT KacaHusa fucxoMm JIyHsl Kpas coarevyHoi ¢$oTo-
cepsl, nMeeT BuA HAGOpPa AYT pasHOH JiWHBI?

A o
2
A LLMEDGL. T
-

R

P PRt P tv
LA Y g VERLE S-SR R - RRy S -
eviuiin -\ s Ty Nkl

N
e o

s

K 3adauwe 499 Heeamusnoe usobpaxenue cnexmpa 6CRbUUKUL, NOAYLEHHOZ0 60 8DEMA
COAHEUHOZ0 3AMMERUSL NPU NOMOWU RPUIMATMULECKOU Kamepsl 0€3 ujeau

4.100. YyacTHHK aHTIMWCKOR sKenegmuuu Ha Hosyw 3emao
9. I. lleknron (1874—1922) Bo Bpema coameyHoro satMmenus 1896 r.
HOTYYMI CHUMOK CHEKTpa KOPOHBI INpPH HOMOLIM NPH3MEHHOH KaMepsl
n oOHADYKMJ, UTO JWHWH BOJOPONA, Tejius M KajJblMA, XOPOIIO 3a-
MeTHBIe B M306parkeHMAX MpoTybepaHlleB, CoBepIIEHHO He Habaiomawrcd
BO BHYTpeHHe# KopoHe. [{eHCTBHTENLHO NN JaHHBle XUMHYECKUE 3JeMeH-
Thl OTCYTCTRYIOT B KOopoHe Cosnua?

4.101. Haxyo runoreruyeckyio InaHeTy XOTeJM Ha3BaTb Byakanom?

4.102. ®pannysckuil acrporom Ypben . /. Jlesepre (1811—1877),
Gnecranle TpefcKkasaBIivi cyllecTBoBauHe mianersl Henryn, mocie pim-
TeNBHBIX HCCeqoBaHmMi ABWAKEHUS MepKypus obHapyxui «n3bLiTouHOS»
cMenlenre nepurenua rnaners! Ha 38" B cronerue. [dus obbacHenua storo
asnenus oH B 1859 r. mpemmosoxuin cyuiecrBosanne B CoaHedHOH cu-
cTeMe HEM3BECTHON IIaHeThl, HaXonAmedca sasoe Ommke K ConHuy, dem
Meprypuit, 1 no macce cpaBHuMoil ¢ HuM. OGHApY:KeHa IM MHTPAMEPKY-
puanpHag nnadera, npegckasanHas Jlesepbe?

4.103. B 1882 r. [I»xosasnuu Cruanapeiid UPEIIPHHAN CUCTeMa-
THYECKOE HucclefoBaHme MoBepxHocTu Mepkypusa. B ornuume or gpyrux
aCTPOHOMOB, CBOM HaOMIOfeHHA OH nposoaux gHéM. B 4ém cocrour mpe-
HMYIIECTBO IHeBHHIX Habmwomenuit Meprypus?

4.104. Kaknm ofOpasom B 1874 r. nocpemctBoM ¢oroMerpHuecKux
nabaofennid 6blIo MOKA3aHO, 4TO MoBepxHOCcTE MepKypus mo penvedy
M IBETY OYeHL IOXOMKA Ha JYHHYI? 310 OTKPHITHE OBIIO MOATBEPHAEHO
roabko uyepe3 100 ner npu nomonu uzobpakeHuil, NepeJanHbIX KOCMUYE-
CKUM anmapaToM.
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4.105. ITouemy y ApeBHUX Ipekos [ BeHepnl cyliecTBoBajio He Of-
Ho, a nBa umenu: Qocdopoc u ecnepuc?

4.106. C momompio kakmx Habmopenuir M. B. JlomoroCOB cMor mo-
KasaTk cymecrsoBaHue y Benepst mimorHoii armocdepn?

4.107. Cpevenne HOuHOH CTODOHLI BeHepn! Bnepsbie GbLIO 3aMeUEHO
B 1645 r. A B 1873 r. GBLI0 BBICKA33HO UPEJIIONOKEHUE, YTO IIPOUCXOMKIE-
HHe «IeleIbHOTO0 cBeTa» Benepsl TO Ke, yTo M neneiabHoro csera Jlyunt —
ocBellleHMe TEMHOH CTOPOHBI IUIAHETHI NoaHOW 3emnéd. OnpoBeprumre Ty
THIOTEe3Y.

4.108. Acrponomel XIX Beka HaCTOWYMBO NBITANMCH MCCIEAOBATEH TO-
BepxHOCThL Benepsr. HepoBHoCTH Ha JIUHMM TePMUHATOPA, BHI3BAHHBIE, KAK
MBI TeIleph MOHMMAaeM, HEeOMHOPOJHOCTHI0 OONAYHOrO NOKPOBa ILJIAHETHI,
oHN npuHuMann 33 ropel. Hemeuxnit acrponom Morann Ilipérep (1745—
1816) maske mpepmonaras cyutecTBOBaHWMe Ha BeHepe M'MraHTCKOTO TOPHOTO
maccua BblicoToit 43 kM. Moryr an 6vith Ha Berepe cTosnb BeICOKHE rophI?

4.109. Mosker nu na nosepxuocru Benepnt cyutecrBoBars MugKas BOga?

4.110. ITouyeMy OpPOMCXONAT ¥ KAK MPOABIAKTCA CE30HHLIE M3Me-
HeHMA Ha HoBepxHocTH Mapca, BuepBuie ofHapymennsie B. Iepmenem
U TOATBeDIKAEHHBIC M3BeCTHHIMU HcclefoBareasnMn Mapca — Onammapuo-
HoM, Ckuanapemnu u Jlosemrom?

4.111. B 1830 r. /Ixon I'epmens nepselil npuiéa K 0paBUABHOMY
BHIBOZY, 4T0 useT Mapca ofyciioBlIeH LBETOM ero MOYBXI, CXOMHONH C 3eM-
HpiMM TecdaHuKaMu. OXHAKO B TO BpeMsl CYHIeCTBOBAJIA W allbT€PHATHBHAA
runoresa, obbAcHmIOMas KpacHu nser Mapca noriomenuwem B €ro ar-
mocepe romyboit wactn cnexrpa Conunua. Kakue nabionenua no3sonmau
OTBEPTHYTb 3Ty THHOTE3Y?

4.112. Bo Bropoit mnonosune XIX Beka npemmonarajgoch, YTO KJIH-
mar Ha Mapce moBosnbHo Markuil. OcHOBEIBaZach 3ra THIOTE3a HA TOM,
4T0 3UMOJ NOJADHBEIE HMIATKH 3aHAMAIOT CPABHUTENBHO MAIYI0 YacTh I0-
BEPXHOCTH, TOTA KAaK, YYHTHIBASA YAAJIEHHOCTH MmiaHerhl or ConHuma, cHer
HOJKeH NOKPHIBATh BCE 3uMHee nonymapue Mapca. Kax 6o gokazano,
yro kAMMar Ha Mapce cypossiii?

4.113. «Kamanel» Ba Mapce um cnyrHuxku Mapca ObuIM OTKPBITHI
B 1877 r. coorBercTBEHHO HMTalnbAHCKHM acTpoHomom [[x. Ckmamapennn
n amepukaHckuM — A. XoanoM. CryvaiiHo nu To, 4T0 00a OTKPHITMA, BHI-
3BaBlLIHe DINPOKMI PE30HAHC CPeRM y4éHbIX M B obmiectse, ObLAN ClenaHbl
B 0fHO Bpemsa?

4.114. B nepsoii nomosune XX cromerus U3BeCTHBIA PYCCKMI acTpo-
Hom T'aBpuun Appuanosuu Tuxos (1875—1960) nuranca mokasarh cyie-
CTBOBAHME PACTUTENILHOCTM Ha Mapce, CpaBHHBAA CHEKTPHl MapCHAHCKAX
Mopell M 3edéHBIX pacteHuid 3eman. OpHaKO B CIEKTPEe MAapPCHMAHCKHX MO-
peii He OB oGHapyeH H3GHITOK MHQPAKPACHBIX JIydell, CBOMCTBEHHBIN
3eMHBIM pacteHuaM. Hakyio ocTpoyMHYI0 MHTepHperaumio aroro akra
npemgnosxkun I'. A. Tuxos, uTobm cornacoBaTh €ro €0 CBOEH I'HIOTEe30H, KO-
TOpasA Mo3Ke BCE ke GblIa oTBeprHyTa?
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4.115. B xuure Kamuaa Onammapuona (1842-—1925) «HusomnucHas
aCTPOHOMEA» OGCYKAAIOTCA YCIOBUA BUAUMOCTH Mapca B 300Xy BEIHKOTO
nporusocroanus: «Tax kax cepeduna aema 6 wxcrnom noaywapuu Mapca
CAYHAEMCS 8 INOTY NPOXOHIeHUR €20 uepe3 nepuzeauli, mo UMEHHO MO
noaywapue aywuwe 6cezo Guieaem 6udno 048 HaAcC, u €20-mo Myl u HAbA0O-
Oaem 6 mo gpemsa, ko20a nianema HaToOUMCA 8 HAUMEHBULEM DACCTIOAHUU
om nac. Omcoda NOHAMHO, WMO OKHOE NOAYULADUE NAAHEMEL Mbl IHA-
em eopasdo aynie, wem ceseproe. Ipoiidym muozue moicauesemus, npedxcoe
yem cegeprbiii nosoc Mapca moxcno 6ydem yeudems ¢ Semau daxce na ma-
KOM DACCMOAHUY, KAK noaogume paccmosnus Semau om Coanya, m. e.
75 man. km» (Omammapumon, 1897, c¢. 383). Uro mmen B Bugy Duam-
MapHuOH, yTBEPKAad, YTO 4epe3 THICAYM JEeT 3eMHBIM ACTPOHOMAM CTaHeT
yno6uee Habunonars cesepHoe moaymapue Mapea?

4.116. B 1610 r., nabnonas B Teneckonm OfHy M3 APKHX [UIAHET,
Tamumedd 3aMerun, 4yTo oHa KAk OBl COCTOWUT M3 TPEX CONPHUKACAIOIIUXCA
«38é31». B coorBeTcTBME C TpagMUMed TOU AMOXHU, OH cOOGMIUI O CBOEM OT-
KpHITHM B BHJe aHarpammel — Habopa OykB, Koropple mocie IpaBUbHOH
nepecTaHOBKM aBain Qpasy: Buicovaliuyio naaremy mpoiinowo wabawodan.
Yepes gBa roga KpallHHe «3BE3NOYKM» UCYE3NM, ¥ Y NJAHETHl OCTAICA BH-
JeH UMb HeHTpAIbHuIN auck. Hro 3aBepuinia orkpeitde [anuues m B yéM
OHO COCTOANO?

4.117. Kro n xorga otkpwin crpyrrypy koien Carypua? Horma Oblia
BIIepBble O0HapyKeHa UX TOHKAafA CTPYKTypa?

4.118. Vike aHTHYHBIM ACTPOHOMAaM OBLTIM H3BECTHBI HATH OJNMMKAH-
umx naaxer, skawodasa Carypn. [louemy me ocranesbie nianerst Couaxed-
HOM CHCTEMBI HAYaJMl OTKphIBarh TOJbKO HA mcxoge X VIII Beka?

4.119. Tlouemy B. Tepmens, orkpsis B 1781 r. nnanery YpaH, BHa-
Yajle NpPUHAI eé 3a KOMeTy?

4.120. [lo nabmomenns B. Tepwenem miamersr Ypau B 1781 r. eé
nonoskenne 17 pas mamepsnm ppyrue zabawoparenu. Ilowemy ke dects
OTKPBHITUA IUIaHeTH TIPUHAIIeKUT nMeHHO [epiuesnio?

4.121. Kakum ob6pasom, HecMOTpA Ha OYeHb MelJeHHOe IepeMelleHne
Ypana no Hefy, ero opbura OblIa BHUUCIEHA BCEro uepe3 HECKOIbKO
MecsaueB mocie oTKpuITHA lepuiens?

4.122. Kakas nmanera u Kakum obpasom Gbina oTKpHITA cirycTaA Gosee
4yeM JBe COTHU JeT Iocie eé mepporo HabmomeHus?

4.123. Kaxnm obpazom Kuaiig Tombo B despane 1930 r. orrpbin nuanery
[Inyron, uMeBnIyIo B 310 BpeMs OATHALIATYIO 3BE3nHYI0 Betnunny? Kak Oblma
BrIOpana obsnacrs Heba, rae yaanock o0HADPYKUTH CTOAb HEAPKYIO MAaHeTy?

41424, Ilnawera Ilnyron, ynanéunas or Comuna Ha 40 a. e., moxydu-
na cBOé HA3BaHUE MO MMEHU ApeBHepHUMCKOro 60ra mof3eMHOro 1apcrBa.
MoTtuBoM Ay TAKOro HA3BAHHUA MOCIYMHUIA CKYAHOCTh OCBELIeHMA IUIaHe-
o1 Convuem. Ho Tak nu yx temuo na Ilayrone Ha camom pene?

4.125. B cBasu ¢ Karactpooil aMepMKaHCKOro KOCMHYECKOIO KO-
pabna «Yeanenmmep», cayuumpuielica B Hadaide 1986 r., HameveHHbIE
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ma maii 1986 r. 3amycku aBromatnueckux craHuuil «lFanuaeo» k HOnurepy
u «Yance» k noaspHeiM obnacram Conuna GBIIH OTHOMeHH Ha 13 mecd-
ues. Mouemy umenso Ha 13?

4.126. Kto nepBuIM mpejckas3aldl CyLeCTBOBAHKE TIJIAHETH MeX-
ny Mapcom u IOnurepom? Ha uém OCHOBBIBAZIOCH 3TO TIPEANONOKEHUE?

4.127. TlepByio manyio ruianery — Ilepepy — otkphin 1 ausaps 1801 r.
Hysemne [uamum (1746—1826) no eé BHAMMOMY HepeMel(eHUI0 OTHO-
CHTENbHO 3BE3J B TevYeHHe IuecTd Hefedb suBapsa u denpans 1801 r.
M 110 HAJMYMIO YV Heé MpPAMOro M IONATHOTO ABIPKEHWIl. 3areM, mpepBas
u3-3a Gosesnn csom Habuiogenus, yUE6HBIH yiKe He CMOT HAUTH 3Ty [LIAHETY
na nebe. Kakoe pacnonomenue llepepn oraocurennHo 3emnu cnocoberBo-
Basio eé oTKpeITHI? Hro u3 YU€HBIX CBOUME TEOPETHHECKHUMU TPYRAMM
obsaeruna nopropHoe obHapymenune [lepepnl ma 3péanHom mebe?

4.128. Raxue wocMmuueckue obperts! llMamig MpefIomul Ha3biBaTh
(B mepesofie HA PYCCKUH A3BIK) naanemonodobubinu, a epimens — sgesdono-
Jabnsrmu? Kakue TepMUHB UCHOAB3YIOTCS JUTA 3THX TN B HACTOAIIee Bpemsa?

4.129. Haszpaums cryrnuxos Mapca — @oboc i1 [eiimoc — B niepesogpe
1A PYCCKUA $I3BIK O3HAUAIOT, COOTBETCTBEHHO, «CTPAX» M «ysracr». [louery
9TH CIIVTHUKH TDJAYYHAN CTOJNb MpayHbie HAa3BaHiA?

4.130. Kaxum obpasom 8 1877 r., IpoBOAA BU3YATBHbBIE TEIECKOMIE-
ckne Habmonenusa, Acad Xonn orkpuln odens caabble ciyrHnku Mapcea?

4.131. Jlyna nmocpencrsoM NpuaInBOB 3aMenJser BpalleHne Semad H
yBeAUYIBaeT CBOH meprox obpargenns Bokpyr Jemus. OKasbiBaer au Ta-
Koe e geticrBue Doboc na Mape?

4.132. Kak laaunneit mokasan, uto uetsipe MajdeHbKHe 3BE3L0YKH, 00-
HapykeHHble UM BOaM3N HOnurepa, ABNAIOTCA CIIYTHHKaMU 9TOH MJIaHETHI?

4.133. Hdarckwmit acrpormom Ome Pémep (1644—1710) obmapysun
B 1675 r., uro s3armenme cuyrnukos !Onurepa nacrynaer panbuie mpef-
BLIYHCACHHBLIX MOMEHTOB IIpU MEHBILUMX PACCTOANNAX MEXKIY 3emiéit
1 0nutepom M mosse — npn GOABLINX PACCTOAHUAX Mexmay HuMU. Haroi
YPe3BBIYAHHO BasKHBIH PU3HYeCKUI BRIBOJ cfetad Pémep us atux nabiro-
feHHN, 1 KaKy0 (YHLAMEHTAIbHYI0O (DPH3HUECKYI0O KOHCTAHTY OH HPH 3TOM
BIlepBbIE OTIPeIenn?

4.134. Kaxum obpaszom B XVII—XVIII BB. Moparn mcnoabzopain
A uejiell HaBHTanuu Habmlofenus 3a conyTHuKamu 1Onurepa?

4.135. Habmonarenu X1X pexa oBHapyKuin, uUTo 0pu IPOXOKAEHHU
cuytHikos HOmurepa nmo AMCKY MIIaHeTHl HAa Kpal QUCKA OHU BHIIIAAAT
CBETIHIMH TOYKaMH Ha TEMHOM (DoHe, HO 4eM CuiIbHee NPUBIMMKAIOTCA
K LEHTPY [MCKa, TeM MeHbIeil KarkeTcsl HX APKOCTh, HaKOHer, OJHa
CepeflMHBI JUCKA OHM IPECTABAAOTCH TEMHbIMU Toukamu. C ueMm cBs3auo
aro aBaenue? Iloyemy npu mpoxoxmgennn Meprypus no aucky Colnuma OH
BCETr/a BBIMVIA[UT Y8PHBIM KPYRKOM?

4.136. HabGmoparenn ormeuvanu, uto B 1901 r. Bugumoe aBHyKeHUe
CHYTHUKOB ¥ paHa BOKPYT IJIaHeTH! MPOUCXOIMIO NPOTUB YACOBOU CTPeaKH,
a B 1944 r., maobopor, no yaconoii crpenke. Yem obwpAcHserca 310 sBIeHne?
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4.137. Yme yepes 17 cyrox mnocie orkpmtusa Henryna (1846 r.)
AQHTJNACKUIA ACTPOHOM U ONTHK Yuabam Jlaccesn nopu noMoluu U3roro-
BaeHHoro uMm 61-cM peduexropa orkpela mnepewiil cnytHuk Henrtyna —
Tpuron. IloueMy aToT CIYTHUK, HAXOAAIIHNACA IIOUYTH HA TAKOM e Paccro-
SIHMM OT CBOeH InaHetsl, ¥ro M Jlyua, obpawaercs Boxpyr Henryna scero
za 54 217? '

4.138. Cro xer Haszanm pycckuil mHXeHep fIpKoBCKRMI Ipefckasan
HeGecHOMexaHUuecKUN 3d¢err, 0 KOTOPOM BCHOMHHIM JIHIIL HEJABHO.
CyutHocts apderra Hproseroro cocrout B ToM, uto ocBeménHas Conuuem
HOBEPXHOCTH HeOECHOro Tesia HATPEBAETCA, & KOTHA BpAlleHHe Tejla YHOCHT
eé B TeHb, [IOBEPXHOCTL K3JIy4aeT HAKOILIEHHOEe efl Temyio B WHQpParpac-
HoM Auanasone. I1oToK TemsioBOro M3jyydeHusA AENCTBYeT KAK PEAKTHBHBIN
ABUrarteib U HEMHOTO M3MeHser opbury reja.

dpderr Aproscroro ouenr cnab; OH MOMKET 3aMEeTHO NOBJIUATEH JMIIb
Ha JBMKeHUEe HeOONBININX Tex, pasMepoM OT Jonefl MeTpa A0 HECKOIbKHX
KHIoMeTpoB. Pacuérel moka3piBalT, YTO €[BA 3aMeTHAs CIA, BHI3BAHHAS
adperrom flproBCKOro, MOKET HOCTENIEHHO M3MEHUTH OpOMTY He6oabIOro
acTepomja, B pe3yabTaTe 4ero oH Buifiger u3 INIaBHOro Mosca acTepOMUOB,
nomaféT B TPaBUTALMOHHBLIN pe3oHaHc ¢ MapcoM u ero NpHTMKeHHeM
MoKeT ObITh oT6pomieH K 3emie. Taknm 06pa3oM, moutu 3ab6bITOE OTKPHITHE
PYCCKOrO Y4Y8HOrO MOSKET OKAa3aTbCsi BAJKHHIM (DAKTOPOM B TIONOTHEHUM
ceMelcTBa MajblX nuaHer, cOamkamomuxcs ¢ 3eMuéil u, clelOBaTeABHO,
HOTEHLIMATLHO ONMACHBIX AJA Halled [MBUITH3ANNH.

OrBerbTe Ha CIELYIOUE BOMPOCHL:

— KaK BAMAET HAIpaBlleHNe BpalleHHs acTeponja BOKDPYT cobcreen-
HO#l ocu Ha ero nepemenienue B [maBaom nosce mon neiicresueM addexra
flprosckoro?

— KakHe u3 acTepouyos npubimxaiorca B Mapey, a kakue—k Onurepy?

— YTO MOIKHO CKa3aTh O BAHAHUK 3TOr0 ah(peKTa HA CIYTHHWKY IIaHeT?

4.139. okaxure, omupasch Ha HAOIIONEHNUA METEOPHLIX TOTOKOB, YTO
TPAeKTOPMY MeTeopoB B 3eMHON armocdepe npeAcTapasior co0ol orpeskn
MPAMBIX JTUHBAI.

4.140. Kakywo dopMy MMerOT OpOHTE METEOPHBIX T€l B KOCMHYECKOM
npocrpancise’?

4.141. [Lrosannm Crkuanapemnun (1835—1910) Bmepmwle omenun
CPEfHIOI0 CKODOCTH MeTeOpOB — IO ero pacuéram oHa B 1,4 pasa Goapwie
opburaspaoit cropocti 3emian. Ero croco6 6u11 ocHOBaH Ha moxncuére 4m-
¢j1a BCTPEYHBIX M JOTOHAWINMX MereopoB. B uéM 3akaiouaercs CyuHOCTH
ero MerToja OIIpeflelieHUs cKopocteil mereopoB? HakoBel opOuTBH Mere-
opounon?

4.142. Ecnn 6nl MereopuTHl BCErja TOJNBKO [OTOHANN 3eMiio B eé
IBUMKEHHH 110 opbute, To HABIIORATOCH it OBl iBJeHHE METEOPOB BO BTOPOIl
1I0JIOBUHE HOYM?

4.143. KaxuM o6pasoM ObLIO BuepBble JOKA3aHO, YTO METeOPHLIE Tela
NPUXOJAT B 3eMHYI0 atmocdepy U3 KocMmoca?
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4.144. B navase XIX B. rofoBas nepuojuYHOCTs METEOPHBIX MOTOKOB
pacleHHBaNach KaK HAINYME Y METEOPHLIX POEB TAKOTO e OpOHTANLHOrO
nepuofa, Kak m y 3emiuu. Haxkas Teopus, onposepranonias JAaHHYK THIIO-
Teay, Obuta npenaokena B 1839 r.?

4.1435. Mereopumnii notok Jleowux HabmronaeTcs Kagblil Tof, a BOT
MeTeOpHBIH HOMKAb JleoHH] TMPOMCXOTUT TOABKO pa3 B 33 roga. Hakoi
BHIBOJL O CTPYKTYpPe MeTeopHOro pos Jleonuy cpenan GpaHysckuil yuEHBINI
Opauncya Aparo (1786—1835)?

4.146. B uepsoit wersepru XIX B. mpeamonaranm, 4TO MeTEOpH-
TBl — 3TO JyHHBIe ByJnranudeckue OomOui. [locratrouno am ofocHOBaHa
3Ta runoresa?

4.147. Kakme BayKHBIe CBHETENHCTBA KOCMUYECKOrO NPOUCXOMKIEHUA
MeTeopuToB OOHapymun dpuer Xaaauu (1756—1827)?

4.148. Kenuep cpaBHMBAN MeTEOPHl ¢ «MUHHATIOPHEIMM KOMETaMu».
WMeer nu KaKOH-TO HaydHbifi CMBICK 3TO CpaBHeHHE?

4.149. Emé pumcrmit yuénerit Jlyumit Awmnmeit Cenera (ok. 4 —
65 H. 3.) 06paTHa BHEUMAHHE, YTO KOMETHl YYACTBYIOT B CYTOYHOM [BHMe-
Huy 3B€3x. Hako#t BHIBOJ OH CHENAN O MPOMCXOMACHHA KOMET?

4.150. Ilepryio monbiTKYy onpefeseHus BHICOTH METEOPOB LPeIIPAHA-
au B 1801 r. gBa crynenTta rérrunareHcroro yumsepcurera, 1. B. Bpaupenc
u 1. ©. Benuenbepr; onn AOKa3aIH IPAMBIMHI H3MepeHUAMME, YTO ABJEHHE
MmeTeopoB npoucxogur Ha Beicote or 30 mo 200 KM Ham moBepxmHO-
croi0 eman. Hak atv foHBe yuéHble ompefeaMIH BLICOTY MeETEOPOB?

4.151. Rakum o6pasom Tuxo Bpare B 1577 r. mokasai, 4ro KoMeTn —
3TO KOCMMYECKHe Teja, a He arMoc(epHOe sBjIeHMe, KaK CUMTAJIOCH paHee?

4.152. Karune gosopsl 6nuin npuBeaensl B XIX BeKe s nokasarenb-
CTBa TeHeTHYECKOH CBA3M MEXIY KOMETAMH M METCOPHBIMHU Teaamu?

4.153. Hak 9. Tanneil oTKpeLT KOMeTy, Ha3BaHHYIO BIIOCJHE[CTBUH €ro
HMeHeM?

4.154. XBocT KOMeTHI TOXOK Ha KOHYC CBeTAIeroca Bemiectsa. Ilo-
JBII JIM KOHYC KOMETHl MJIM OH 3arOJIHeH BeIleCTBOM?

4.155. Yepes Hegenwo mocie OTKpLITUA Goabmol komers 1882 roma
[IPOU3OMJIO BechbMa pefKoe COOBITHE — MPOXOMIeHHEe KOMETHl 10 [UCKY
Coanuna. B 370 BpeMa KoMeTa MOJHOCTHI0 HCUe3na [jd Habioparteseii.
Ilouemy ona me Onima BUAHA, Bes Tepel 3TUM GHIJIO OTMEYEHO, UTO TOJIOBA
KOMETb! BBHINIAJUT 3aMeTHO Oosiee TEMHOW, YeM mosepxuocTs Comnna?

4.156. Ilocie npoxospenns womerol 1882 roma B6ausu Connma eé
APKOCTh YBEJHYUJIACH HACTOJBKO, YTO OHA B TeyeHue TPEX AHel Oblia xo-
poilo BUAHA Ha AHeBHOM Hebe. Ilouemy aro npousounuio? Beerma am nocue
NPOXOMKJAEHUA MePUTeNusa KOMeTa CTAHOBHMTCA ApYe, ueM [0 Mepurejnus?

4.157. B cenrabpe 1835 r. B. fI. Crpyse mabmiogan oveHb pefn-
KO€ fIBJIeHUE — MOKPHTHE IEHTPAJILHOM 4YacTbi0 TojaoBel KoMmerol Dajmnes
nanéxoil 3Be3asl. Haxkme OTKpeITHA ObliM chemaHbl UM HA OCHOBE ITOTO
HabmogeHus?

4.158. HKro orkpeun xomery JHKe?
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4.159. B 1864 r. uzsecruniii uccaegoparens [ixoanuu [lonatu Buep-
Bble TOJYYMI CHEKTP KOMeThl {a umeHHO — KoMmeTsl Temness), B KOTOpom
oH obmapymma sprue moxochl. Kak sro nabliofeHne HOBIAMAIO Ha Ipej,
craBIenus o duszndeckoil npupome koMmer? Hakue Xxmmmueckue asemedThbl
OBLTH BBIABJIEGHBL B BEIUECTBE KOMETHI?

4.160. B 1854 r. papg mabarogareneil o0paTun BHuMMaliue Ha ABJe-
HHe, ROTOpOe HepBOHavYaJbHO HA3Badu «0TOIECKOM» 30[MUAKANBLHOTO CBETA.
B 1862 r. Ckuanapenau ormedal, yTo oH BHAE] 30QUHAKANbHBII CBET B BH-
ne Onectsniero Mocta, KOTOPLII TsHy/ACH Yepes BCE BRIHIMOE NOJYlIApHE
neba; wmamboabmum OGaeckoM 3ToT Moct ommmvaiaca 6aus Comnuma » 3a-
TeM B JPYyroM Mecre, IPAMO MPOTHBOMOAOKHOM. OHO NHPEACTABAANIOCH KAK
OiefHOe MepLaHUe, PACIOIOMEHHOe B CTOPOHE, MpPoTuBOI0a0KHOl Con
ny. Yro 3a gaeuue ObL10 obHapykeHO?

4.161. Kakue xuMHYeCKHe 3jieMeHTHl JIONYyUWIM CBOM HazBaHus
B uecTh 0bberroB ComHeuHON CHCTEMBI?

4.162. Ha rakux rtenax Coaneuuoil cucreMbl ¢ IOMOLIbI) MeKILIa-
HeTHBIX 30H/I0B Obljla ObHApY’/KeHAa BYJAKRHHYeCKasn AeATeNbHOCTD?

4.163. B npusepsunoit nuske rtabiauue yKasaHbl CpeIHUE IJIOTHOCTI
niager 1 ColHNA Mo AaHHBIM KoHIA XIX croservss w mo COBpeMEHHBIM
JNAHHBIM.

Cpenuss mpotHoets {r/cM3) Cpenuss miotnocth (r/cy?)
IInanera IMaauera

kouel XIX B. | komeny XX B. womery XIX B. { ronery XX 8.
Cosnute 1.39 1,41 {Onnrep 1,33 (,33
Mepkypuii 6.45 5,43 CarypH 0,71 0,70
Benepa 4,45 5,24 Ypan 1,10 1,29
Semns 5,50 5,52 Henryn 1.65 1.76
Mape 3H 3,94

Tlouemy B oTHOMIEHWMM HEKOTOPHIX IUIAHET acTpOHOMBI XIX Beka 1mo-
YTH He OmuOJIWCh. 8 B OTHOIUGHHM JIPYIHX — OMuUOANACHL BEChMA 3aMEeTHO?
Yro no3soanno yuéHeiM KoHna XX CTOJEeTHA OueHb TOYHO OIpPeJesuTh
[JIOTHOCTb BCEX YKA3aHHBIX TIaHeT?
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YYEHDbIX

Haasduii [Tmoaemeill — snameHumorii yububiii
Opesrnocmu (yeaosnbiii nopmpem).

5.1. Apucroreas (384—322 fo u. 3.) yreepsknan: «Hauboaee dusune-
CKUE U3 MAMEMAMUYECKUT HAYK — ONMUKA, JHEHUE O 2APMOHUL U ACMPOHO-
amusa». A Knaspuit [ronemet (oxk. 87—165 u. 2.) Tak onpenenusi HebecHYIO
HayRy: «Acmponomus — mamemamuueckoe usyuenue nebar. Ilouemy pnpes-
HHe YYEHBIEe CYUTAIN ACTPOHOMMI0 MATEMAaTHYECKOIH HayKon?

5.2. Jlpesnerpeveckuii yuéuniii Hecenopan (VI—V BB. o u. 2.) mona-
ran, 4ro:

— cotHye udém no npamolt 8 GeCKOHEUHOCMb, @ U3-30 PACCMOAHUR
KQxemes, 4mo OHO KEPYiwum;

— cyujecmeyem 6GECKOHEUHOE HUCAO COAHY U AYH;

— coanye exnxednesrno powdaemes u3 CKONAEMUL MALEHBKUT OZOHLEOS,
CRYHUBAIOUULCA U3 SAANCHOLO UCNADEHUR,

— UMEEMCA MHO20 COAHY U AYyH no [pasHeIM]| wupomam, paiionam
u noacam 3emau.

Yro MOII0 HPUBECTH €ro K TAKOMY MHEHUIO?

5.3, Kaasruii TltoreMelt ykasnipad:

Camvlii yOobuwili cnocob dokazameascmea nadeHus mes K Yermpy
ocHogbleAEMCS KA 00HOM eduncmeennom pakme, wmo ... 80 écer 6es uc-
KAWOUEHUA MOYKAX Hanpastenie nadenus mer, 006.a0arouux 6econ,
ace20a ... nepnenduUKyAApHO K KACAMEAbILOl NAOCKOCMU, nporodayel yepes
mouky naldenus, a omcr0a CMAHOBUMCA ACHO, WMO IMU medd, ecau 6bl
HA 3eMHOU NOGEPIHOCMIL OHU HE 6CMPemuall Henpeodosumozo npensm-
cmeus, 0oaxcnbl Golau Obl docmuznyme yenmpa.

I'ne, o muenuto [lronémes, maxogures uentp Mupa?

5.4. Jlpesuerpeueckuit punocod Anarcumen (VI B. 1o H. 3.) yrBepmpgan:

Hapyscnoe nebo meépdoe, kpucmaaaosudnoe ... 36é30bl sbumer ¢ ez0
cepuneckyio noseprHocms, Kak 28030u.

MosHO 1 paccMaTpUBATh CY:KIeHNe AHAKCHMEHA KAK MHEHUe Y98HOro?
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5.5. Bor 4ro muiryt o B3rnApax ApesHerpeueckoro ¢umnocodpa AHAK-
caropa (ok. 500—428 o H. 3.) HEKOTOpBIE AHTHYHDBIE ABTOPHI:

1) Huoren Jlasapruii cBugerelbCTBYET, 4YTO AHAKCATOD YTBEPRKAAN:
«Coanye — packasénnas 2aviba, no seaunure 6oavwe Ifleaononneca, a na
Jyne ecmb nocesenin, pasno KAk IOAMbL U 08DA2LYS.

2) B apesnem cGopunke «Muenns duiaocodos»: «O cyynocmu Jynst
Arnakcazop u [Jemokpum z2080pam, wmo 3mo packaséhhas meepdv, Ha KO-
MOpoLl ecmb PasHUHbL, 20PbL U YUyelbs». ’

3) Mnaron: «Anaxcazop zogopusr nedaeno, umo Jyna hoaywaem ceem
om Coanya».

4) Apucrorens B «Mereoponorun»: «Anakcaezop u Jemoxpum ¢ ux
nocaedosameanmu cuumaiom Maeunnii Ilymy ceemom nexux 36é30...».

9) Ilnyrapx: «logopam, 6ydmo Awnakcazop npedckasan, umo o0HO
U3 NPUKDENAEHHBIY K HeOYy mea 8 cayiae KoAeGanus Uil COMPAOEHUR MO-
scem oGopeamuvca u pyrnyms srus. Hu odna us 36€3d, ymeepacdan on dasee,
He naxoJumca menepe HA UCKOWU NPUCYUyeM eil Mecme: KAMEHUCMbIE NO CO-
cmaey u maxcéavle, c8eMAWUEC BCLedcmBUe CONPOMUBAEHUS W DA3pblea
supa, onu ydeprusaromes 8 evluLlte, YIEKAEMbLE 0ZDOMHOL CUAQY BUIpe-
8020 KpYz080pOmar».

B uyém Moxuo cormacutbca ¢ AHakcaropom?

5.6. CooGimenusn pasgbIX CTAPUHHBIX ABTOPOB KaCATEILHO DpPecTaBie-
HUS ApeBHerpedecKoro y4uénoro IMnenoxia (ok. 490 — ox. 430 pgo m. 3.)
00 ycTpolictBe MHpa:

— Ilo 9mnedoray nebo meépdoe, cocmosyee u3z 8030yzra, 3améepauezo
nod deticmeuem ozna, 1edoobpasanoe.

— O0nu noaazaau cybemanyurwo Hebec ozhennoll, Imnedoks — 3améps-
weil 6000 u kak 6bi 1e0AHOL 0GOAOMEOU, UHBIE — CMECLIO YEMBIPET e-
MERMOB, UHbLE — U3 NAMOZ0 IAEMEHMA.

— «C kakoezo snemenma Hawas maopums Kocumoc Goz?». Ilo Imnedoray
nepebiym evideqaunci [U3 cMecu] adup, 6mopblm — 020Hb, 3amem — 3eMAT;
U3 Heé — ¢ pesyabmame CUAbHO20 CHAMUA ... — Opblanyaa 600a; U3 80-
dbt ucnapuaca 603dyr u eosnukau: nebo — u3 sgupa, Coanye —ua oz,
@ U3 0CMAAbHBIT [3MEMEHTOB] ceycmuaoch ... 8cé 3emHoe.

Kakyo upgero IMieoxia MoKeT NPUHATbL COBPEMEHHBIN yuEHbIN?

5.7. Benukuit pycckuit ¢usuk u xumur . Y. Mennenees (1834—
1907) yrBepxpan: «Hawu amomsr — marue xe undueudyymol nesudumozo
MUDPA, KAK NAGHEMbL, CRYMHUKL U KOMEMbL ACMPOHOMO8; & HAULL Yacmuybl
CTOOHBL C MAKUMI KHee CUCMEMAMU, KGK COAMEYHAA WAW KK cucmembl
deolinbir u omdeavrblr 36¢30». Kak Bbl MOHUMaere OCHOBHYIO MBICJb 3TOFO
BhICKa3uIBaHun?

5.8. 9. Jlamn B KHure «3akonsl v cuin npupodsl» (1897 r.) nucan:

Bceaennan npedemagasiem ¢ GoAbUUT DasMepaxr COCMORNUE PAIPEHEN~
HOZO 2A3A; MOALKO LACMUYbL €20 USMEPSIONMCA He MUALUOHHLIMU JOAAMU
MULLUMEMPA, a ALAIOMCA HaMm & o6pase GecuucaeHHblr coany ... Hawa
cucmema Maeunozo Hymu Oosxcrna npedcmasaams cOBEPULERHO MAKYIO He
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Eapmuny, Kaxyio uzobpaxaem nped HAMU HO8eUULAA MeOPUs 24308 OAf CU-
cmembl 2Q306bIX HACMUY.

MomHO NH COracuThes ¢ TAKMM MHEHHeM?

5.9. AcrpoHoMuuecknil (parmMeHT M3 Hay4YHO-(PAHTACTUIECKOTO pac-
CKasa mM3BeCTHOrTO yuéHoro u nucareis M. A. Edpemosa «Hyp-u-demr»
(1944 r.):

Bom mam, nusko nad zopusonmonm, ceemum kpachbiii Anmapec, a npa-
gee edea obosnawaemcea myckavlli Cmpeaey. Tam aexmum yenwmp uydo-
suynoeo 38630020 koaeca I AAAKMUKL ~— YEHMPALLHOE  «COLHYE> Hauel
Bceaennoti. Mv nuxozda ne yeudum ezo — eucanmckas 3aseca 4EPHOZO 6e-
wecmaa ckpvigaem ocy lasaxmuru.

Cymecrsyer au nenrpansuoe «Connne» B mamed lanaktuxe? Kaxum
06pa3oM YYEHHIM YyAanoch HOAYYMTL M300paskenue LEHTPadbHOH YacTH
Fanaxtnkn?

5.10. Xpucruan Ioitrenc B 1656 r. omucan ofHO U3 CBOUX OTKPHITHI
B cossesguun OpHoHA Kar «omeepcmue 6 Hebechom ceode, daroupee 603-
MmomcHOCMb 6pocums 632as0 ¢ dpyeylo ayuesapryo obiacmos NpoCmMpancmea
(Kmapk, 1913, c. 37). Yro ke Hamén #Ha Hebe [woiirenc?

5.11. Opaunysckuit yuéusiii Moneprion B csoém Tpyne «Peub o ¢op-
me seéany» (Ilapwx, 1742 1.) nucan: «Ha mémnom nebecnom ceode ecmpeua-
romes Heboabutue cAQBOCBEMAUUECS NAMHA, HECKOALEO Goaee 0C8eUjéHHbLe,
ueM MEMHBIE NPOCMPAHCMEA RYCMozo Heba, u o6uee y HUXT 6CELr MO, ¥Mo
onu npedcmasasniom cobol 6osee ual Mewee OMKEPbIMblE IALAUNCHL, C8EM
Komopwir, 00naxo, z0pa3do caabee 6CAKO20 uHozo ceéema, Habarodaemozo
Ha Hebe». O KakuX obnexrax BceenenHoll upér peun?

5.12. K ynuBurensHoMy OTKpHITHIO NOpuBeao B koHme XVIIIL pe-
Ka CTPOUTENLCTBO IIEPBHIX KDPYMHBIX TEXECKOIIOB, €O3[aTeleM KOTOPBIX
o1 Buapam Tepmens. Ero cecrpa Kaposimna B nuceMe X chiHy Be-
aukoro acrpoHoMa — [Lxony [Depmienio, ToMe M3BECTHOMY acTPOHOMY, —
pacckaswipana: «O0naxcdvr sewepom, kKozda eaur omey usywas Hebo 8 co-
3se3duu Cropnuona, ox nocie 0oa2020 HANPANEHH020 pasdeanadvleanua 60pye
gockauknya: «3decv, eeposmuo, Owpa 6 HeGel». B XIX Bexe acrpono-
MBI BCé yanle CTajiM OOHapY)KMBATh «TEMHBIE NATHa» Ha 3BE3NHOM Hele.
ITo cnosam I'epmana Haeiina, amepurauckuit acrponom IlepbépH ¥Yacian
Bépuxem (1838—1921) tax onucwBal OJHO M3 TAKHMX MECT B CO3Be3XHHM
Crpenpna:

30ece ecmb wépHOe, noumu kKpyeioe omeepcmue 8 Maewnom Ilymu;
BEAUNUHA €20 0K0AO 00HOU mpemu AyrHO20 Ouamempa. 38€30bl no KEPAAM
CUABHO CKYUEHbL, HO 8 CAMOM Kpyee 8uOHbL MOabKo Ose 36e30bl: 00Ha U3 HUT
10-i seaununvr, Opyean sxe — ouend caaba.

Ilodo6roe we omeeptmue, — nponoimkaer caMm HKnein, — naxodumcesa
Ha 2 epalyca k cesepy om 36e30bl ¥y 6 Cmpeavye; ono Oblio natide-
Ho u 3apucosano Tpyeeao 6 1876 e200y. Smo nacmosiyee uépHoe NAMHO
6 Maeunom Ilymu u ono npouseodum npubiusumeibHo maroe enewamde-
rue, kak 6y0mo mam neped baecmawum 38€30nvLn Pornom cmoum Karoi-mo
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HENpasuAbno Kpy2060i Hopmel, HA KPAAT pasmbimbli, 4Epnblil npedmem.
Yemoipe 00804bHO APKUTL 36€30bl, U3 KOMODHLIT COMAA APKAA OPAHICEEOZO
yeema, CmMoAm y ceeepo-3anadrozo kpas weéprozo namua, mpu Opyzue 6o-
aee caabvle — y eocmouno020. Bokpye cusem Maeunwiii Ilyme. Ouens 6ausko
narodumesa cepnoobpasnoe uépHOe naAmHo, Oasexo He mar eavldaoujee-
ca, kak npeduilywee, HO 6CE e ACHO BblOEAAIOWeeCs HA CeemaoMm (POHE.
Imu uépnble 6e336€30Hble NPOCMPAHCMEA GECOML 3AMELATREALHBL U HENO-
HSIMHbL.

H 3adauvwe 5.12. Uepnoe mecmo 6 cossesduw Cmpeavya (uaarocmpayus us knueu I Kaeiina,
1897, ¢. 299).

B 1y s1noxy cymecTBoBasio ABa MHEHMS II0 IIOBOAY 9THX YEPHLIX HATEH,
OKDPYHEHHHIX 3BE3HEIMU obnakaMu. Bunbam lepriens naszwiBan ux «gpipa-
MU B Hebecax» M BOCIPUHUMAJX KaK MpU3HAK pacniaga l'adakTury Ha dacTH
B pe3yJbTate I'PaBHTAIMOHHOIO CKyYMBaHMA 3BE3N. Benen sa mmm muorume
aCTPOHOMBI HpHlePKUBATNCE 3TOH Mbicau g0 koHia XIX B. Ho B Te e
rojghl HEKOTOpHIe M3BECTHBIE YYEHBIE T10JIATANN, YTO B OTHAIEHHOM KOCMH-
9eCKOM TIPOCTDAHCTBE CYIIeCTBYeT TEMHAs MATephs, KOTOpas 3aKpHIBAeT
oT Hac Hexoropsle yactd Mieunoro Ilyrm. Yeit B3rmsg ma »Ty npobaemy
nobequi? HaxoBa upupona JaHHBIX 00pasoBanHuii?

5.13. Pyccrmit yuénwmiii-suuuxigoneguer M. B. Jlomonocos cBoé
«Beuepnee pasmpinuienue o Boskbem BennmuectBe npu cayuae Beamkoro
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ceBepHOTo cuAHMA» (1743 r.) HauMHAeT 3aMeYaTeNbHLIMH CTPOKAMEL:

Juyo ceoé cxpwreaem denv;
Ioas nokpviia mpauna Houd,
Bsowsa na zopvl wepna mens;
Jywu om Hac CKAOHUAUCH RPOUb.
Omkpeiaacs be3dna 36630 noana;
3eésdam uucaa nem, besdne ona.

Mosker nm coBpeMeHHBINR 2CTPOHOM GYKBAJILHO IPHHATH KOCMOJIOTHYE-
cKHe IpefcraBiaeHus JlomoHocosa, BBIDAJKEHHBIE UM B HOCIeNHel CTPOKe
3TOT0 HOdTUYecKoro ¢parmenra?

9.14. M. B. Jlomonocos numcam: «d nawéa, uwmo onu [remeckomsi]
JOANCHBL UCNBIMBIEAML OM U3AUILECINEA 3epKaL He Maao Hedocmamka;
UMEHHO, Wm0 MaL0e 3eprano Joaxno bbimb ocmasaero». 13 mas 1762 roga
OH TIPOfIleMOHCTPHPOBAI aKaAeMHKaM TelecKOoN-pedIeKToOp ¢ OMHUM 3epKa-
nom. Kax 6w yerpoen reseckon JloMoHOCOBA M npuMeHsercsa U AaHHAS
ONTHYECKAS CXeMa B COBPEMEHHBIX TeJecKOHmax?

3.15. Teparmur Idecckuin (V—IV BB. 1o H. 3.) yrBep:,pan: «Imom
kKocumoc, o0ur u mem e 0an scex, ne cozdaa nurmo ua 00208, Hii-
kmo u3 wawodell, Ho on ecezda Ouia, ecmv u 6ydem eewrno Hueoil 0zoMb,
MEPHO 60320paloOWuiics, MepHO Yeacarowuil». Biauska au npomUTMpOBaH-
Hafd MBbICIb JPEBHET0 YUYEHOrO K COBPEMEHHLIM HAyYHBIM IpejCcTaBIe-
HUAM?

5.16. J3BecTHO BhHICKa3bIBAHME 3HAMEHHUTOTO YYEHOLO:

Heb6o mosxcno cpagnumb ¢ pockownbim cadom, 6 KOmMOpoM Ha om-
Oeabrblx epAdar pasMeujeno MHOIECIEO PACMERUl HA PASHLIT CMENneHAT
pazsumus. Jisn nac smo 6vieodno: Mbl NOAYLAEM 603MOMCHOCML OOHAMD
ceoell Mbicablo epomaldnetiwue npomexymru epemenu... MJonycmum, wmo
neped Hawumi zaasamu — 00no moavko pacmenue. Ilpudémces uayuams
€20 pasgumue nocaefoeameibHo; NOHAGOOUMCA MHO20 6PEMEHU, HMOObL
NOSHAKOMUMBCA € NPOPACMAHUEM, NOAGAEHUEM LUCTREE, YBEMEHUEM, NAO-
OJonowenuem, yaadanuem, svichlranuem u pasaoxceruem pacmenus. Hnoe
Oeso, koeda neped HaAMU — MACCA IKIEMNAAPOS pasnblr eospacmos. Tozda
MbL ROAYUALM BO3MONCHOCML CO3EPYAMb 6C€ MOMEHRMbL PA36UMUS 00HOEpe-
MEHHO. ‘

KoMy npunagnexur sra [UIOZOTBOPHAs  MBICHb, [03BOJMBIIAH
1o HaONIONEHWAM OTHENBHBLIX KOCMHYECKHX OOBEKTOB H3Y4YaTh HX 3BO-
MONHIo?

5.17. Ummanyun Hautr B 1755 rogy B mpesmcioBmm K CBOGH KHMTe
«Bceobmas ecrectBenHas ucTopus ¥ teopus Heba» HANMCAN, 9TO OH CTABHUT
LEeNBI0 «OMEPLIMb YCMPOUCMEo, KOMOPOe COoeduHsem 6eAuKue ILeMeHmbl
MEOPERUSR 60 6CEM CBOEM NPOMANCEHUU 8NAOMb 00 GECKOHEUHOCIU, U 6blee-
MU U3 NEPEOHAUAABHOZ0 COCMOAHUA NPUPOJbL, ¢ NOMOUDIO MELAHULECKUT
3aKOH08, obpasosanue HeDeCHblZ mea U npoucroxcdenue uxr Oeuscerull».
Pemrnan sm Kanr nmocrasieHHble UM 3amaun’?
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5.18. MImmanynn HKant B kuure «Bceobmasa ecrecTBeHHas HCTOpUA
u reopus Heba» OTMETHI:

Jezue gbisichums 06pasosanue ceemud, npuMURbL LT JeUNCEHU, CAOGOM,
npoucxoxderue 6Ce2o CMPOR 6CELEHHOU, LeM CEECINU K ACHbIM MELARULECKUM
NPURLHAM UCTODUIO PASBUMUS 00HOZ0 MOABKO AUCNA, OOHOU MOAbKO 2YCenUYbL.

Yro npegcrasBasiercs 6oiee CJOOMHBIM: YCTPOHCTBO M 3BOMIOUMA OmO-
Jorudeckux o0bEKTOB UM OOBEKTOB MeramMupa?

9.19. - U3 cruxos [:xopgano Bpyno (1548—1600):

Hpucmaaa nebec mne ne npeepada 6oae,
Ho, eckpvisuiu ux, nodvemaroce 8 beCKOHE¥HOCMb.

O raxom kpucramie Hebec ynomunaer Bpymo? Ilouemy 3a sroil mpe-
rpapoil Haxonaurcsa 6eCKOHEYHOCTH?

5.20. Hasecruo BbickaswiBanme [»x. BpyHo: \

Hmax, a2 npososzaawiaro cyujecmeosanue GeCHUCAIEHHBIT OMOEAbHBLE
mupos, nodobuvix mupy amot 3emau. Bmecme ¢ IHubazopom s cuumaro eé
ceemusom, nofobuvim Jyne, Opyzum naanemam, Opyeun 36éadam, wucio Ko-
mopulr beckonewno. Bce amu mebecnubie meaa cocmasasiom becuucieHHble
mupvt. Onu obpasyrom 6eckoneunyro Bceaennyro 8 6eckonewnorm npocmpam-
cmee. Imo nasvisaemcs beckoneunocmuio Beesennoil, 8 komopoii Harodam-
¢ becuucaenrbvle Mupbl.

C KaKkUX MO3UIME — MATEPHANUCTHYECKUX WAM UJEANUCTUYECKUX —
o6ocHoBEBan Bpyso beckoneunocts Beenennoii?

5.21. [Imoppano BpyHo Tak m3naran coOCTBeHHBIE BO33PEHHUA:

3eMman — MAACHBEUL wap, CRAOCHYmMbLiL Y NoA0Co8; emecme ¢ Jpyeumu
naanemanu ona Kpyxcumcs 6 npocmpancmee oxono Coanya. Imo ucno-
AUHCKOE OZHEHHOE CB8EMUL0 MeDAEeHHO ROBOPALUBAEMCL OKOLO OCU U MAKIHCE
cnarochymo y noatocos. Ho secy coameunvlli mup — He Gosee Kax amonm,
3amepanubll 8 nycmyinar npocmpancmea. OHO HANOAHENO MULIUOHAMU
Muaauonoe mupos. Kamdas ssesda — coanye. Okoso smux coany naaeno
HOCAMCA N0 Kpyear U d4auncam cmau cepebpanvix naanem. Ha nur obuma-
Iom cyujecmen evilue U cogepuierntee, wem mbi. Mupsl umerom ceow ucmopuio
paseumus: o0Hu eosnukaom, Opyeue nozubaiom,; 6ewHOl OCMAEMCA MOALKO
meopueckan snepeus, aexcauyas ¢ uxr ocnose. Bceaennas beckoneuna. Mu-
pam nem yucaa. Cosnanue, susnb u kpacoma pasiumet 6ciody... (Kueiin,
1898).

Co Bcemu au npepcrasienuamu [x. Bpyno o crpoennu Bcenennoi
BBl COTJIACHEI?

5.22. U. Kennep yrBepxpan: «Ecau... npomkrnyme 6 cmene 6yaa604-
Hoe omeepcmue Mmak, ¥wmobbl uepe3 Hez0 NPOHUKAAL COAHEUMHbLE ceem, mo
ApEOCML ayua 6C€ paeno OGydem npesocrodumb APKOCML CBEYEHUA 6CEX
36630 na 6esobaaunom wHebe». Ilo muenmio Hemnepa, aToT 3KcnepHMeHT
nopreepmpaer nonoxenne Connuma «B mewTpe Mupa», u TeM CaMBIM —
CHPABEJJINBOCTL I'eTUONEHTPUYEcKOM cucTeMbl Mupa HKomeprnkra. Haiipure
MeTOfHYeCKy0 omuOKy B paccympenusx HKermiepa.



5.22—5.24 5. 3ABNYXKOEHMS U O3APEHMS YYEHbIX 59

9.23. Tanuneit nmucan B «3BE3MHOM BECTHHKE»:

Hocmotino yduesenus mo, umo 36é3dvt, kax Henodsusxcnvie, mak u O4y-
abarowue, npu paccmompenul 6 pumesbhyro mpyby HUKAE HE KAXCYmes
YBEAUNUBULUMU CBOU DA3MEDLL 8 MO Je NPONOPYUU, 8 KAKol noayiaiom-
ca npupaujenus y dpyeux npedmemos u Oaxce y Jynwr. Ha 36é30ax makoe
ysesuterle 0KA3bleAemMCca 20pa3fo MEHbUUM, MAK YMO 3pUMebHA[ MpY-
6a, komopas oCmaabHble nNpedmemel Yeesluusaem, CKajxcem, 60 Cmo pas,
moxcem cleaamsb Ooavluumu 36€30br AULDL 68 LeMBIDET- WAU NAMUKDAMHOM
OMHOWEH UL, HeMYy eae NOBEPUULb.

ObbAcHHUTe 310 sABNeHUE, BepHO IoaMedenHoe ['anuieem.

5.24. Beuepom 11 mosabpa 1572 r., Bo3Bpamasch M3 CBOeH ATXUMHM-
9ecKON NabopaTopuM, rje OH B KOTODPHIA YiKe pa3 6e3yclemHO MBITAICA
HONYYUTH 30J0TO, 3HaMeHUTHH actpoHoM Tuxo Bpare no maBueil mpusbIu-
Ke 00Béa B3risanoM HebocBOJ M, NOPAaXKEHHEIN, 3aMeD: 3HAKOMBIE OUePTAHNUA
Kaccnmonen wmamenmmmnch! BMecro merxo ysmaBaeMo#t urypnl, HOXOmei
Ha Oyrsy W, Tuxo yBufen coBceM MHOE: JeBee 3HAKOMOrO 3UT3ara M3 fip-
KUX 3BE37, B 3TO BpeMsi rofja CKopee HamoMmMuHammero 6ykBy M, pamom
co crnaboit 3Be3goil x Haccuonewm, pacmoONOKeHHON KaK pas MERAY HO-
weK M, Ha Hebe cusiio Homoe sipkoe ceruno! Otkyna ono B3amoch? Tuxo
mpeKpacHo 3HaJ, yro Haccuomes — HesofgMaKaibLHOE CcO3Be3[Me, & 3HAYUT,
B HéM He OBIBaeT APKHUX ILIAHeT.

Bor xak cam Tuxo mo3ke BCIOMHHAN 3TO cobbiTHe:

Beuepom, nocae zazoda Coanya, ko20a 6 coomeemcmauy ¢ Moum oovl-
uaem A cosepyan 36é30vl 6 Achom Hebe, A 3amMemudt, Ymo noumu npamo Had
Moeil 2040600 cusia HO6AS U HeobblkhosenHasn 38e3da, npesocroduswasn
no baecky ece Opyeue 36€30bl; u mak kax A noumu ¢ Oemcmsa 3HaA 8 co8ep-
wencmee gce 36€30bt neboceoda (ouernb mempyOno Gocmudb Imozo 3HAHUAR),
MHe OBLAO COBEPULEHHO O4e8UTHO, umo Hukozda ¢ NPouLioM HUKAKOL 36€3-
Ovt Ha smom mecme neba, Oaxe u Manenbkoi, He OblLIO, He 2080ps Yoxce
0 36e3de, cmoav Gpocaiowetica ¢ 2aasa ceoel sprocmeio, kak sma. A Gvia
HACMOALKO NOPAJXCEHR IMUM 3pesuujeM, wmo He nocmbifuacs nodeepeHymb
COMHENUID Mo, umo sudeau mou cobemeenndvie eaasa. Ho koeda a ybedurcs,
ymo u Opysue moesl sudemv Ha YKEAILIBACMOM UM Mecme 36e3dYy, Y Mens
6oablue He ocmaganocy comuenuli. He 6bino au amo seaunaiivgum us uydec,
KOmopble CAYHaiuch kK020a-aubo co 6pemén navara mupa?

Tuxo ToTyac ke H3MepHJ M 3ALUCAJ YIVIOBBIE PACCTOSHUSA HOBOM 3Re3-
aul ot pesatu 3sésn Raccnonew u or [lonsApHoit 3Bessibl, a Takmxke CBOS Brie-
yarieHue O IBeTe M APKOCTH HOBOH 3mespbl. Hak otmerun cam Tuxo u apy-
rue HabGurofaresnu, ona 6blsa Hamuoro sipue Cupuyca m naske spue Benepsl.
B mnocnenyonime mHM 3Besgy MOMHO OblI0O HAGAAATE M NpHU [{HEBHOM
ocewenu. OnrHako, HavmHas ¢ gexkabpsa 1572 r., Gneck eé cran ymenn-
maThCA, ¥ BCKOpe HOBasg 3Be3fa HCYesna, NPOGAMCTAB CeMHAfUATh Mecsd-
I[eB U HE OCTABMB HUKAKOIO cjiefla, BUANMOIO HEeBOOPYKEHHBLIM TJIA30M.

Umes B Buay, uro B 10 Bpems Tuxo xun B Jlanun, mpubausurens-
HO Ha mupoTe MOCKBBI, M MCIIONb3YA 3BE3AHYI0 KAPTY WIX 3AeKTPOHHYIO
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OporpaMMy-IJaHeTapuil, OTBeTbTe HA CJHeQyIollHe BoHmpochl. UTO 3a ynu-
BuTeNbHYI0O 3Besny Habmonan Tuxo Bpare? Hakosa 6wuta soicora Hopoit
Tuxo Hajg ropu3OHTOM B TEMHOe U CBETJIOE BPeMs CYTOK? Bwll AM B HOY-
Hoe BpemA BuleH Cupuyc u 6buta nu BAXHA B ToT mepuos Benepa?

5.25. B npomnsseqeHHAX DYCCKHX [UCATeNeH HepPerKo ONMMCHIBAKTCA
Hebecunie apnenns. Tak, y Y. A. Bynuna ects crpoxu:

Cupuyc — depsruli cangup, CuRUM 20DAUWUI 0ZHEM,
Aavdebapana pybun, aamasnan yens Opuona
H yzradawuil na we npuspak cpebpucmuii — Apzo!

Haxyio acrpoHoMmuecKyw HHPOpPMAUMIO HECET 3TOT CTHXOTBOPHBIH
OTPHLIBOK?

5.26. B nayuso-pantacruueckoii mosectu K. 9. Imouxoncroro «Bue
3eman» (1916 r.) onmcniBaerca naGnopenme 3pésguoro HeBa ¢ Gopra
KocMuyeckoro kopabius, oOpamiammerocs Ha OKONO3eMHOM opGure:

Omgpsiau cmaent. Boaee cueavie nodremenn & okram.

Hocaviwanucy gockauyans:

— Hebo-mo cosepusenno uépnoel..

— Huxkoeda u caxa He Gbisaem makoli weprombi!..

— 366€30 kaxoe mhoscecmso!

— Kaxkue pasnoysemmnuie!..

— A euxy cosepuenno me e coszsesdus, HO Kak mnozo 36€30).. H no-
yeMmy oHu max mepmeenHbl? B HLT Hem Hu3nl, onl Kak Gbl He ucnyckaom
Ayueli, e Muzalom; Imo npocmo mouku... Kax acrno onu sudnbi!

Takum au BURsAT He60 KOCMOHABTHI?

5.27. WMspecruniit ¢ppannysckni puaocod Orioct Konr 8 1842 r. mucau:

Boamoncrno, umo mur cymeem onpedesumb dopmy, paccmosnue u ee-
Aunury Hebecrblr ceemus, Wmo mul uccaedyem ur Osuxenus; HO nukozia
L HU 8 Karom cayuae ne ydacmes HAM UYHUMb UT TUMUHECKUI cocmae
WAL MUHEPAAOZUMECKOE CMPOeHLE.

B 1856 r. Kour croBa yTBepMfad, UTO XMMHUYECKNN COCTaB 3BE3J
HaBcerga ocraHercsAd HeRbiAcHeHHBIM. Horma 6wt npoBegeHBI mepBble
chexTpanbpHble HabmiogeHus, fokasasmue, 40 ConHIe m 3BE3ABI COCTOAT
M3 TeX jKe XUMUYECKMX 3JIEMEHTOB, KOTOPble U3BECTHB Ha JeMie?

5.28. Aruecca HNuapk — aHrmuiicknil HCTOPDMK acTPOHOMMM (KOHey
XIX B. —mawano XX B.) mucana:

Ewé ne dasee, kar e cepefune XIX cmosemun, acmponomus, zopdas
MECHBIM COHO30M C MAMEMAMUKOL, CMOMPEL ¢ PABHOOYULLEM HA OCMALb-
nble Hayku; el 00604bH0 Obli0 medeckona w eviuucaenut. Tenepv xe ma-
mepuaa 0an eé ab180006 0a€mM U TUMUK, L CREYULAUCTL NO IAEKMPULECTEY,
u uccaedogamend Cambls eAyGORUT MAlH MEOPUL CEEMA UAU MOLEKYAADHO-
20 CIMPOeHUA geujecmen. ACmponomusa 03abouena mem, WMo CKANEM 20402,
UMO OMmKpoem Memeoposoe ual daxce 6uosoe;, ona JoanHa NPUCAYULLBANL-
€A KO BCAKOU HO60U ucmune, 636eUUBAMb U CMAPAMbCA UCNOABIOEAMb
8cAKOE OMEpPLIMUE 8 eCmeEcmEeHRuX Haykar. Eé eeaunwaeoe odunokoe no-
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AONCEHUE CMEHUAOCL HA NOAHOE COULEHUEe, HA NOCMOAHHYIO 63AUMONOMOULDb
¢ Opyeumu Haykamu. Acmponom cmas PUUKOM 8 WUPORGUULEM SHOAYEHUL
3Moeo ca08a; a HUBUK nPURYHCOEHR Gbimb menepb HEMHOZO U ACMPOHOMOM. ..
Edsa au 6ydem npeyeeauvenuem ckazamo, wmo podusace Ho06as HAYKA.

Karaa me?

5.29. Opunpux Buasreasm Beccenv 8 1844 rony mucan I'ymGoaspry:

A Oepxcyce moezo mmenus, wmo Ilpoyuon u Cupuyc cocmasisiom
KaxcOvit Hacmoswyo cucmemy 08olHbix 36830, kKyda éxodam no oOHOU sulu-
MOU u o0nolt Hesudumoli 3gesde. Hem nuraroezo ocrnosanus npednoiazams,
umo cnocobrocme ucnyckams cobcmeennblii ceem npedcmasasem KOPEHHOE,
Henpemennoe ceolicmao muposuir mea. Tom gaxm, umo mer eudum Gecuu-
CAEHHOE MHONECTBO APKO OAUCMAIOWUT 36630, He MOdcem ewé camo no cebe
cayxcums Gosolom dasn moeo, wmobvl ompuyamb 603MONCHOCMb CYULECTNEO-
8aHUA GECUUCAEHHO20 MHONECMEA MEMHLLE, HeUIUMBLE 36€30.

IopTBepaunock nm mpepnmodoskeHme Dbeccens, OCHOBaHHOEe Ha ero
nabnogenusax cobersenHoro ABMKenna 386307 Hajgo nu mormMmarh nop He-
BUIMMBIMU 3BE31aMu 4épHBIE JBIDEHL?

5.30. B «Mcropun mareMaTuru» MOHTIOKIA CKA3aHO:

Apucmomeav zogopum, wmo Smnedora cuumaa ceem 3a GecnpepvleHOe
ucmeuenue u3 cgemawur medt... {Onnonentsl] eogopusu, wmo ecau ceem
Coanya cocmoum U3 UCMENEHUSL YACMUYEE U3 3MOo20 C8emuaa, mo Mmut 6ol
HUKO020a he 8uledl €20 HA €20 UCTMUHHOM MeCme, NOmomy ¥mo oHo Obi
nepeMecmuiocy 8 NPOMENYMOE 6PeMEHU, HYNHHBUL uacmuuke ceéema 04
docrmuacenun 0o nawezo 2aa3a. Imnedoks, ne npubezan kK MeHOBEHHOCTMIUL
pacnpocmparenus ceema Uil K e20 neobbuluallnoll ckopocmu, 2060pud, ¥mo
ynomanymoe eo3paxcenue Gviio 6bi cnpasedauso, ecau 0ot camoé Coanye
Gorio Gor 6 Osudcenuu; o Jeman, sepmact Ha ceoell ocu, udém nascmpewy
ayuy u eudum ceemuno 8 €20 npodoarcenul.

O karkoM ¢usnveckoM sdypexre MHTYHTHBHO PACCYKIAAIOT 3[ECH JPeB-
nue yuéusre? Ha rakoit yron cmemaerca uszobpasxenue ConHUa B pe3ynb-
tare 31or0 3dperTa mua 3emHOro Habmiomaresns?

5.31. Yuaeam Tomcou (mopn Kenwsum) (1824-1907), anramiickmii
$u3UK, OOUH U3 OCHOBOIOJIOKHUKOB TEPMOJMHAMUKH, TaK _paccysman o
npupope Comnua:

Jubo npusnaiime, umo Coanye — meao wyodecroe, cneyuarbHo co3dan-
Hoe Oaa mozo, wmobbl U3AUBAMbL CEEM U MENAO 6eUHO, AUOO HYNCHO
NPUHAMb, WMO OHO, KaK U 6cé dpyzoe, noduureno 3axonam npupodet... lo-
pa3do npowye npunams, yumo Coanye He MONcEM NPedcmasiams UCKAOLEH e
u3 obwuzr 3axonos npupodvl;, mozda 0an nezo, Kak u 9an eécarozo dpyzoezo
npedmema npupodsl, cyuecmeyem Havaio i KOHElY Mogo COCMOAHUSL, 8 Ka-
KOM Mbl GUOUM €20 8 HACMOAULee 8PEMS.

Ha kakue npunnuns onupaercs Y. ToMCOH B JaHHOM pacCyueHUn?

5.32. Knasmuit Ylronemeil nucas B cBoeil KHUre «ANbMarecT»:

Tax kak mbt nocmasuiu cee yeab 00sAcCHUMb Oaf namu Oayxdaro-
wux 36630 ece nabawdaemsle y nuzr nepasercmea, Kak das Jdynst u Coanya,



62 ycnoena 3A0AM 5.32—5.35

npu nOMOUWU KPY2O8bLY DASHOMEPHBLT Osuxcenuil, Komopele no npupode ceoii-
cmeennvl 6oxcecmeennomy, wyxcdomy Oecnopadka U HEPABHOMEPHOCIU, O
zomsa u caedyem blCOKO YeHUMb OKOHUQAMeAbHOE U Npasuibroe docmuace-
HUe 3Mm020 KAK UCMUHHYK Yeib Mamemamuxeckol meopuu é gurocopull,
HO gcé-maku ama 3adawa npedcmasasiem ouexb bosvuwiue mpydrocmu u Kak
caedyem ewé ne Gblaa peusena Hukem u3 npeduecmsyrouyur.

O kakux Omy;xpgatonmx ssésgax rosopur Ilronemeinn? O xakux Hepa-
BEHCTBAX B UX ABMKeHUM uAér peun? [lovyemy npurkeHue HeGeCHBIX Te,
no Ilronemero, Mosker OBITH TOMBKO KpPYroBeiM u paBHOMepHEIM? [louemy
NOCTPOCHME TEOPMM HAbMIONAeMbIX JBHKEHHIH IJIAHET MHOTME pPacCMAaTpH-
BaJOT Kak Hayunmil moasur Iitonemen?

5.33. Meprypuii dsunxcemes npu nomowu ecezo cemu kpyz08, Benepa —
npu nomowu namu, 3eman — npu nomowl mpéx, Jyna eokpye nux — npu
nomowu wemuipéz, naroney, Mape, Hnumep u Camypn —npu pomowu
namu kpyzoe kaxcowii. Takum obpasom, das Bceaennoi 6ydem docmamon-
ro 34 Kpyeos, npu nOMOWL KOMODPLIX MONHO O0BACHUMYL BeCh METAHUIM
Mupa...

KoMy wm3 BHpgamoluxcs acTPOHOMOB NPHHAJJNEIKHUT 3TO BHICKA3BI-
BaHue?

5.34. Pumcruit nomutuk, ¢unocod u nucarenps Cenexa (3 mo H. 5. —
65 H. 9.) muca::

Bascro 66140 uccaedosams, Mup Al 6pawaemcs 80Kpyz 3emai, KOMOpas
ocmaémen HenodeudcHol, uau 3eman sepmumcs, mo20a Kak Mup cmoum...
9ma 3adana Oocmoiina Hawwr pasmblulierul, ubo Mol 00ANHBL 3HAMD,
8 KaKOM COCMOAHUW Mbl Harolumca: obpexia au cydvba nawy 3emaio
Ha eeundblli nokol ual e, Haobopom, OHa odapusa 3emaio Gblcmpobim
Jeuacenuenm; sacmasuar au 6ozu ace nebechvle meaa 08uzambes 80KpYe HAC
WAL He MblL CAMU OKOAO HUT 8PAULAeMca?

[ouemy Bompocsl, copmynuposanubie CeHeKOH, MpeACTaBIATHCE EMY
CTOJIb BaKHBIMHU?

5.35. Opangysckuil actporom u ¢usux O. Aparo (1786—1853) onu-
CHIBAET ONBITH ¢ MAATHUKOM:

€20 MONHO 6HIBECMU U3 BEPMUKAALHOZ0 NOAONEHUA, UM 3anumae-
MO20, ... 6NPAGO UAU B6.4€80, 8nepéd uau nasad, u nomom npedocmasums
camomy cebe. Taxoii npubop, 6ydyuu npusedén 8 Osuxcenue, KaLaemcs OKO-
40 BEPMUKAAG U, NEPBOHALALLHO, 6 NAOCKOCTMU, 8 KOMOpoll OH Obla ebiseden
u3 omeecrnoz20 noaoxenus. Ho doaxen au on ocmasambca 8 amol nepeona-
yaabhoil naockocrmu? Yaenvt gaopenmuiickoil axademuu del Cimento
cleaaru HAO MASIMHUKOM MHOXcecme0o Habarodenud, u3 Komopur 003HaW,
YUMo YNROMAHYMAA RAOCKOCMb KauaHull usmensemca. Jupekmop daopen-
MUutickoz0 eCMmecmeenHO-UCMOPULecKo20 My3es nawéa 8 pykonucar Busua-
HU, YN0 6Ce MAAMHUKL ... OMELOHAIOMCA OM NePeOHALAILHOU 6EDMUKAAL-
HOU naockocmu nocmoanno ¢ odnom nanpasaenuu... (U3 npusenéHHoro
B KHHre Aparo pucyHKa BHJHO, 4YTO MJIOCKOCThH Ka4aHUs MAaATHUKA TIOBO-
paduBaeTcs [0 4acoBOil crpenke npn HabawaeHun cBepxy]
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Ecau ezo evinucku u O0okaswvisarom, umo uaenst akademuuw del Ci-
mento u 3Haau nepemelyerle nAOCKOCMU KALAHUL MAAMHUKQ, MO OHU
omuiode ne ybencdatom, wmo ynomanymoie akademuku obpamuiy sHUMAHUE
Ha 30.8UCUMOCTLD MAKUT NEPeMEULeHU Om 8pauamesbHo20 O8uixcenus Jemau.

Kaxroii yuénusiii nposén noapoGusie HabAIOMeHHA 32 U3MEHEHHEM I1J10C-
KOCTH KoJeOaHMU MAaATHHKA W [aad UM KavecTsenHoe obbAcHenne? B uém
oo cocront? Kakoii y4éHbli MOKa3an 3aBHCHMOCTb 3TOT0 ABAEHUA OT reo-
rpadMueCKOR MUPOTH MecTa TMPOBEReHUA OMNbITA?

5.36. [Ipesnerpeueckuit mucarens Ilnyrapx (ox. 46 — ox. 127) yrmep-
KA

3eman ne obaadaem nenodeuxcnocmblo U He 3aHUMAEm Cpedunbl Kpy-
cospaujerus. Ona cama obpawaemca 0koao ozHs. Eé Heabsn cuumamb
Hu nepeoti, HU CaAMOL 8AXCHOU Hacmblo 6CEAEHHOU.

Mo)XHO s OJMHOCTBIO COTNACHTLCA ¢ MHEHWEM [IPeBHErO0 MBICIMUTEINA?

5.37. B counnHenuy OgHOTO 3HAMEHUTOTO YYEHOro ONMUCAKA THHOTE3a
APYroro M3BeCTHOTO yuéHoro o crpoeHun BceneHHoMH:

On npednosoxun, umo 366306t u Coanye nenofeuxcnvl, wmo 3emis
spawaemcea 6okpye Coanya no okpymrnocmu, ¢ Coanyem 8 yenmpe, u ¥mo
chepa HenodsuiHKT 38630, PACNOAOKEHHASL B0KDYe MO20 Xe CAM020 YeM-
mpa, mak 6eiuka, ¥mo OKDYIHOCMb, NO KOMOPOL obpawaemca 3emis,
HAXOOUIMCA 8 MAKOM OMHOWEHUL K PACCMORHUI0 HEROJBUNHBIX 36630, KAk
yenmp cepvt omuocumca Kk €€ noeeprrocmu.

KoMy npunannmexur manoskendas upea? M3 Kakoro HaydyHOTO TPyAa
B3ATa dTa Iurara’

5.38. B XIII Bere ucnancknii Kopois Anbdorce X, 3HATOK M MOKPO-
BMTENIb ACTPOHOMHUH, TPOM3HEC CNIOBA, 33 KOTOPHEe OH Obisl 0OBHHEH B epecu:
«Ecau 6bt npu comeopenul Mupa co3damesb CRPOCUA MOE20 COEmMaA, MO
A npebaoxcua Ovl emy OGotee npocmoil naan ycmpoicmea Bceaennoils.
IIpo kaxyio Momelr MUpa TaK pe3KO BBICKA3ANCA KOPOJb AsbgoHC?

5.39. Teopr Jluxrenbepr (1742—1799) — wemenxnii Pusnr-sKcnepu-
MEHTaTOp, u306peraTenh KCEPOKONMMPOBAHNA, M3BECTHHIA TaKKe KAk JuTe-
patop, ocobeHHo cBomMmu adopusmamu. Bor ofuH u3 HuUX:

lloka 3eman muzo cmossa,
6e3M0ABCINBO6ALA U ACTIPOHOMUSL. ..

Ho xar moavko nosaguics 4erosex,
npukasaswuii cmoamy Coanyy,
Acmponomus 6vicmpo clsunyaach ¢ mecma.

O uém maér peyb B QIETOPUYECKOM BhICKashBaHuMH JluxreHGepra?

5.40. Konepuuk B cBoéMm tpyme «Mansiit komMmentapuii» (ox. 1512 r.)
nHAcam:

A s3aaca 3a 3adauy, komopas evizaadesa eecbma mpydnoli u edsa au
paspeuumol, HO 0Ka3aioch, 8 KONYe KOHY08, UMO €€ MONCHO peuums
COBEPULEHHO UHBIMU NYMAMU, HeM MOMHO Oblro npednoaazamb 3aparee.
Hysxcro 6bla0 moavko... 83ame 34 OCHOBY HECKOALKEO NPUHLUNOS.
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Bor npmuuunn, nonoxkeHHsle HonepHuKoM B OCHOBY CBOE#l TEOpHH:

1) kpyrm, no KoTOpBIM ABMKYTCH HeGecHble Teia, He ABIAIOTCA KOH-
HeHTPHYECKUMU;

2) meHTp 3emuyd He ecTb I{EHTP MMPA, a TOJLKO LEHTD JTYHHOH opbuTHI;

3) tpaerropum Bcex HebecHux Ten orubaror Conuue;

4) ciepa HeOABIIKHHIX 3BE3N HAXOMATCA TAK AANEKO, UTO pPasMepbi
MUTAHETHO! CHCTEMBI 110 CPABHEHHUIO ¢ Hell npeHeGPERUMO MaHL;

5) ne Coanye ABWIKETCH BOKDPYT 3eMJIK, a HANPOTHB — 3eMis Bpalua-
eTcA BOKPYr cBoeit ocu u obpamaerca Bokpyr Connua;

6) He chepa HenomBMKHKIX 3BE3 oGpamiaercss 3a 24 Yaca BOKPYT
3eman, a 3emas 3a 3T0 BpeMs coBepmiaer 00OPOT BOKPYT CBOell ocH;

7) naaveTst ABHIKYTCA He BOKpYT 3emaw, a sokpyr Connna; nabmoga-
eMble ABMIKeHUA IIAHET eCTh Pe3yJbTaT MX HCTHHHOTO JABIIKEHHS BOKDPYT
ConHua, paBHO Kak W ZRWeHus Jemuau sorpyr Coauua.

Kakune nonoskenus reopun Homepuuka snomse crpaBepnussl, a KaKue
ABAAIOTCA JIHINL TPAOIMKEHUEM K MCTHHE?

5.41. Huxonan Konepaumk nucan:

Ecau kmo-aubo coumém 3emaio OsudcyupelicR, mo OH, KOHEYHO, CKA-
acem, wmo e€ Geuncerue ecmecmeennoe, a ne avinyxdennoe. Beé, umo co-
omeemcmeyem npupode, npousgodum npomusonoscxnvlll sggdexm no cpas-
HEHUI ¢ mem, umo docrmueaemcs evinyxdenno. IIpedmembsl, k Komopvlm
npusoxcena cuaa uau evinyacdaiowee delicmeue, ¢ necbrodumocmuvio doaxc-
Hbl Obimb paspywenvl U He MO2YMm OAUMEAbHO CYUECTNE08aMb, 8 MO 6PEMA
kak cosdannbvie npupodoii npebvlgarom 6 coaiacuu ¢ Heil U Haxofamcs
6 nauayuuwem pacnosoxcenuu. IImosemell ne umea ocrosanui onacamocs,
umo eman u semuvie meaa 6yOym paspyuiernbl 6DAUEHUEM, NPOUIBEOEHHBIM
Jeiicmeuem npupolel, secoma omaudarowumcs om Oelicmeutl, 8bI3BAHHLLL
uckycemeom uau npomviusennocmyuto. Illowemy on ne 6oaacs ewé Goaee
6oicmpozo deuxcenus mupa, eedv nebeca 2opasdo Goavwe 3emau?

Kakoe cBoitctBo pusuuecknx cucreM 3gech mogMeyeHo?

5.42. H. Koneprux nucan:

... HAKOHEY, NOCAE MHOZOLUCLEHHBIX U nPOJ0ANCUMEAbHLLY HAbAI00eRLE
obHapyHUL, YMO ecAl € KPY208biM OgudceHuem 3emal CpagHumb O6UNcEHUS
U OCIAALHBLY OAYHAAOWUT céemu U 8bIvUCAUME Imu deuicenun Oan ne-
puoda obpawenusn Kaxdoz0 ceemuaa, mo noaysamcea habarodaemvie y smux
ceemun f6AEHUA.

O kakux HabGxiofaeMbix ABIeHHAX HAET peub? Kaxkme KuHeMaTHuecKune
ocobeHHOCTM B ABHIKEHUN IUIaHeT, yKasaHuuwe KomepHukoM, omposepra-
IOTCA COBPEMEHHOU HAYKOW?

5.43. B anonumuom. npemuciosuu K xHure Homepuuka «O spamre-
Huax HebecHbIx cep» eé pemaxTop, MpPOTeCcTaHTCKHE Gorocrop Amuppeac
Ocunanpnep (1498—1552) muuer:

Beakomy acmponomy ce0lcmeerno Ha OCHOBAHUU MIUYAMEALHBT U UC-
KYCHbLE HABAI00eHUIL COCIMasAimb Nogecmeos8ane 0 HebeCHblY JBUNCEHUAT.
3amem, nOCKOALKY O MUKAKUM 00pa3om He 8 COCMmOsKuu uccaedosamo
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UCmUKHbIE UT NPULUKbL UAL 2UnOmedsl, mo moxcem uzobpecmu U pas-
pabomame xomb Kaxue-Hubydb zunomesvi, npu NOMOWWL KOMODHIT MONHO
66110 6bl HA OCHOBAHUYU NPUHYUNOE 2COMEMPUL NPASUALHO BbIXUCAATD MU
dsuncenus kak Oasn 6ydyweezo, maxk u Oasn npoweduiezo epemenu. M mo
u Jdpyeoe xce 3MOM UCKYCHBLL A6MOP BLINOAKUL 8 coseputerncmee. Beds nem
neobxoBumocmu, umobbl smu sunomeswvt Obiiu 6eprblMu, HU Jaxce geposm-
HbLMU, HO OQocmamoxno moz0 00H020, ecau Obi OnU dasaiu cXOOAUUTICA
¢ HaOA0denuAMU pacuém.

Cormacubl ¥ Bbi ¢ TaKO# OlLEHKOU Tpyna HomepHuka?

5.44. B 1866 r. B passanmnax apessero xpama B gensre Hmina 6sura
HAMeHa IUIUTA, HAa KOTOPOH erunercKuMu ueporandamm U MO-TPeHecKM
HAUCAHO:

9mober epemeria 200a HeusMeHHO NPUTOOUAUCH, Kak 00AXHO nO me-
nepewHemy NOPAOKYy Mupa, u He CAYHLaLoCb MO, WMO HEKomopbie u3 o6-
WeCMBEHHBIT NPA3THUKO0E, KOMOpbie Npurodamca Ha 3umy, xoz0a-Hubyodb
npuwAuch Ha temo, — mak kax 3sesda [Cupnyc] sa raxdvie wemoipe 200a
yxodum Ha oBun Oens enepéd, — a Opyeue, npasbuyemere iemor, 8 bydywee
8PEMA HE NPUULAUCL HA 3umy, KAk amo 6bieatro u kak bydem cayuambca,
ecan 200 6ydem u enpedv cocmoamb u3 360 u namu dobasounbix Oneli, mo
omublne npednucvteaemca uwepes Kaxovie yembipe 200a npasdnosams npasd-
nuk 6ozoé Esepzema nocae namu dobaeounwvix Oned neped Hoevim zodom,
umobvl 8CAKULL 3HAL, WMO npexcHue Hedocmamku 8 CHUCAeHUU epemén zoda
OMHbIHE CUACMAUBD ucnpagaensl yapém Eeepeemon.

C Kako¥l M3BeCTHOH KaJeHAAPHOH CHCTEMOH MOKHO OTOMKRECTBUTH 3TOT
KaJenmapb, KOTOpHIHA melTainuck BeecTH B 238 ropy mo u. 3.? [log kakmm
IMeHeM H3BecTeH 3T0T uapy B ucropun? I[loueMy fanmas raxeHpapHas
cHCTeMa He HOCMT MMEHH 3TOro uaps?

5.45. OOrIuno y4EHBIH, IPUCTYNAA K MCCAENOBAHMIO HOBOTO ANA cebs
HpeaMera, u3y4aer TPYAbl APYruX yu4éHmx, paboTaBIINX B 3TOM JKe HAIpasJe-
aun. Mapectunl snu cuperenscrsa, yro H. Honepuuk smakomuiacs ¢ pabo-
TaM# CBOMX TIPEAIIeCTBeHHNKOB, CTOABUIAX Ha MO3UIUAX reJHONeHTpUIMAa?

5.46, M. B. Jlomonocos nucan o H. Houepruwe B cTuxorsopHom
npounspeneHun «[lucsMo 0 moNb3e CTEKIa»:

Acmpononm secv ceoll ¢er 6 becnaodnom bvli mpyde,
Sanyman yuraamnu, noka soccman Honepruk,
Ilpespumeans 3asucmu u sapsapcmey CONEPHUK.

B cpedune gcer naanem OH COAHUE NOAONHUAL,
Cyayboe semau deuncenue OMKPLLA.

O0num kpye yenmpa nyme gcedrnesndlil cogepuiaem,
Jpyeun kpyz coanya 200 mewenvem cocmasanem,
On yukavr ucmunnodi Cucmemoil pacmepsan

U npaedy mounocmblo aeaenuil dokazanr.

Heticreurensuo nn xuHeMarwka ConHewynofl cucreMmsl no Komepruky
okasajach Bosee IpocToi 10 cpaBHeHUIO ¢ cuctemol I[ltonemesn?
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5.47. Ilporupuuxu Konepuura u Tanunes yreep:spanu:

Ecau 6or amo ceemuao [Benepal deiicmeumensio obpawyaroce 8okpyz
Coanya u Gaucmano OMpancénHblM C6EMOM, OHO NOCMOAHHO MEHALO Obl
ceoli eud. Ilpu oOnom noaoocenun movr suleau Obl 6C€ ocsew érroe nosyuia-
pue, npu Opyeom — moavko wacmb. Hnoeda Benepa kasaaach Obl c6emabim
KpY2oM, UH020Q — nOAYKDY20M, U020 — CEPNLOM; CA080M, Mbl HabA0dasu
6ot my e cmeny gas, kak u y Jyner. Omuezo xe mvr ne sudun smux gas
Bernepui? -

UYro orserun na aro amumeit?

5.48. B 1616 r. cobpanue GOrocioBOB — «NOATOTOBMTENEH CymeOHBIX
Aell CBATOW MHKBUBMHUW» — NPUHANO pemiedne o0 OCYKOEHUN yyeHUA
H. HKonepuuka u sanpemenunu ero tpyga «O Bpamennsax HebecHbIX
chep»:

Yuenue, umo Coanye nazodumes 6 yenmpe MUPa U HenOJBUICHO, LOHHO
U HeAeno, epemusHo U NPOMUBHO COAWEHHOMY nUcanulo. Yuenue e, 6ydmo
Seman He Harodumes 6 yenmpe mupa u Osunmemcs, obaadas K momy e
CYMOUHBLM BDAUJEHUEM, AOHCHO U HEAeno ¢ (Pusocofickoli mouru 3peHus,
¢ 6020c408CKOl He no Menvluell mepe ounbouno.

[loyemy wepkoBL OTpUHATENLHO OTpearypoBasa Ha ufgen HomepHura
TOJNIBKO Yepe3 CeMb [ECATHIETHI MOcHe BBIXOAA B CBET €r0 KHUTH?

5.49. Orpevenne T'anuines, npomsHecémnoe uM B 1633 r. mom yrpo-
30 NBITKA Oepefi CYIMIHINEM, OPraHU30BAHHBIM KAaTOJIMYECKOH uep-
KOBBIO:

A, Taauneo laauaeil, cvtn nokoiinozo Bunuenyo Iaauaes uz Pao-
peryuu, 70-mu aem, CaMOLUNHO NOCMQBAeHRbIL neped cydoMm, nPeKAOoHUS
Koaena nped ux sMUHEHYUAMU, OOCOYMUMBIMU 2eHEDAA-UHKEUULMODAMU
npomue epemuneckoll 34006bL 60 B8CEM IPUCMUAHCKOM Mupe, umer neped
2403aMU C6AMOE e8aHzesUe, KOE20 KAcAloch COOCMEEHHbIMU DYKAMU, KAi-
Hycv, umo ecezda 6eposa., HbiMe 6epyl0 U € NOMOWbI Ooxcvell enpedov
seposame 6ydy 60 6CE, HMO C6AMAL KAMOAUHECKAS U ANOCTNOALCKAAL PUM-
CKAA YEPRO8b 3a UCMUHHOE RPUEMAEM, YWMO nponogedyem u yemy yuum.
Ho mar kax A-—nocae mozo, kak MmHe om cez0 cyduauwya coobuieno
0bla0 nogesenue, ¥mobbl co8CEM OCMA8UL AOHHOE MHEHUe,
6ydmo coaHye ecmbvb yenmp mupa u Henodsuxno,
zgemas we He yeump u deumwemca [lpum.: 3gecy u pa-
Jiee BBHIIEJIEHO aBTOPAMM KHUIN.], u umolbbl He cmed Jepicamvcsi makoeo
AONHCHOZ0 MHEHUA, He 3alyumyal ezo u He npenodasas kakum-aubo cnoco-
oM uAu nUCAHUEM, U NOCAE MO20, KAK MHE YKA3ano Obiio, wmo yuenue
MO NPOMUEHO CEAUEHHOMY NUCAHUIW, —HARUCAL U HANREUXAMAL
KHuUzy, 6 Komopol ussazaiw amo ocymdénnoe yxe
yuenue u NPUBOKY € HACMOUWLUEOCMbIO apeyMmeH M bl
8 €20 noabay, He Oaean onpoeepHerUA ORBZL, MO NOO-
gepecs nocemy cydy, Kak CUAbHO 3anodO3PEHKbIL 8 epecl, a UMEHHO, Ymo
depicyco mhenua w eepio, 6y0mo coanye—YeHMp MuUpa u Heno-
deuxno, seman mxe Beumemca. Heraa ussams u3z yrmos HawuUr
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3MUHEHYUL U 6CAKO20 IPUCTMUAHUHA-KAMOAUKA Cue CUuAbHoe, cnpasedii-
60 GOSHUKULEE NPOMUE MeHS nodospenue, S € WUCBIM CepOYeM U 6epOH)
He LOJICHOI0 OMPERANIce om ynomsnymuir 3abaysxclenui u epeceil, Npokau-
HQM0 UT U OMEpawalocs om HUX U 6000uje 0m 8CAKUL 3abayxcdenlil U cerm,
NPOMUSHLY CKA3ARKOU ceamoll yeprsu. Haanych, umo ¢ bydywem nu ycm-
HO, HU NUCOMEHHO He 8blCKadxXcy Hez0-Aubo cnocobnozo 6036ydumdb npomue
xens nodobroe nodospenue. H ecaw yanaio kaxozo-aubo epemuka Uil 8HYy-
wanuezo nodospenue 8 epeci, He npemury OOHecmU O HEM CEAUEHHOMY
cyOuauwyy uau umkeusumopy u opdumapuio mozo mecma, 20e 6ydy naxo-
dumaca. ‘

Kaanycy, kpome moeo, u obewjato 6ce enumUMbll, HAAOHEHILBLE HA Me-
HA, Uau Kou Oyfym HaioHceHbl, ¢ MOYHOCMBIO UCROAHAME U c00LI00amb.
A ecau, coxpawu 6oxe, coeepwy umo-aubo npomuenoe Cum Moum 06e-
WAHUAM, NPOMECMAYUAM U KIAMEaM, Mo nodiexy ecem HAKASAHUAM
U KASHAM, KOU CEAWEHHBIMU KAHONAMU U Opy2uMmi. oOWUMU U LACIMHBIMU
nOCMAHOBACHUAMU NOCMAH08AEHBL U OOHAP0OG08aHbL npomue maxozo poda
rapywumeaell. /la nomoxcem Mue 6oz i ceaAmoe €20 esanzeaue, Koeeo Kaca-
10Ch pYRAMU.

B ydocmosepenue moco, wmo s, I'aauaeo aruaeil, kak evlse npuse-
deno, ompérca, obewar u 0basas cebs, A cobcmeennopywno nodnucar cei
akm u om caoéa 0o caoea npoués ezo 8 Pume, 6 monacmupe Murepswl cezo
22 uiona 1633 200a.

MoskHO 1, 03HAKOMUBIUNCE ¢ BHIeNPUBENEHHLIM TekcTOM «Otpeyve-
HHA», CYUTaTh, 4TO [aJMien AedCTBUTENHHO OTKA3AJNCA OT CBOMX HAYYHLIX
B3TJALOB?

5.50. Moraun Henuep B nuceMe csoemy yuutemso Muxasmo Méctaum-
vy (1550—1631) or 16 ¢espans (mo crapomy crtuiio) 1599 r. penurca
BNeuaTIeHueM o paborax Tuxo Dpare:

Moé muenue o Tuxo makogo: on obiadaem necmemHbIMU COKPOBUULQ-
MU, HO OH He 3naem, Kak ux caedyem ynompebasms... Hoszwe HKemnep
npomoiaer aty Temy B nucbme or 12 mwoasa 1600 r. & csoemy mokpo-
Butento, 6apapckomy Kaniuiepy [epsapry don Torenbypry: Tuxo sraleem
Ayrwumy 0annbimu Habarwdenuld, a snauwm, Kax 6ydmo u mamepuasom
Oasn 8036edenun HOG020 30aHUR, OH umeem makxice pabowur u 8oobue ece,
uezo Moxem noixceaams Oasn amozo. Hedocmaém emy auwb aprumermo-
pa, komopbiil ucnoav3oeas 6vl 6cé€ amo 8 coomeemcmsuu ¢ e20 e, Turo,
3amvicaom. Hbo, croav Hu cuacmauso npedpacnosoxcenue Turo, U croaw
HiL UCKYCEH OH 8 APIUMEKMOHUKE, 8CE dce PAHOCMOPORHOCMY 3aday u mo
obecmoameabcmeo, wmo ucmuna noduac bvigaem 3anpamana 0080AbHO 2ay-
6oko, npenamcmeyem ezo ycneran.

Uro nonuman Hensep noj «apXuTeKTOHHKOH», M KTO CTaJ TeM «apXu-
TEKTOPOM», KOTOPHIl YCIIeIIHO HCIONB30Bad Matepuannl Tuxo Bpare?

5.591. Horauu Henmep mmcax:

Moé nepeoe 3abayxldenue 6biio mo, wmo opbuma naiawembl ecmb co-
8epULEHHBLI KpY2, — 8pednoe MHeHle, KOmOopoe mem Gosbue OmHALO Y MERA
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gpemenu, wmo ono noddepiusanoce asmopumemon ecex gurocodos, u kak
04egudnoe Bbli0 NPUAMHO MEMAPUIUKAM.

Karue npyrue dopmer opbur paccmarpusanuce Kemmepom B mpomuecce
paboTe Haj TeopHe# NBHIKEHHA NIaHET?

5.52. Hemmep, xax u3BecTHO, cocraBasn ropockonbl. Ho Bor kak ou
BBIPA3UJ CBOE OTHOIUGHHE K KAACCHUECKOH aCTPONOTHH:

Tom acmponoe, Komopsli npedckassisaem wmo-Hubyds UCKAOUUMELLHO
no Heby u-He OCHOBbIGAEMCA HA rapakmepe, Jyule, pasyme, CULE U BREULHO-
CMu mozo uea06exa, KOmopomy OH npedckassieaem, udém aAoxuHol Oopozol
u 0aém cosem naydauy.

MosxHo au cuurats Henzepa acrpomorom?

5.593. B 1766 r. B mepeBone Ha HeMel[KMH A3LIK KHUIW H3BECTHOTO
¢panuysckoro ecrecrpoucnnitarenns lapas Bouwe (1720—1793) «Co-
depuanue NpPUpoAb» Opii Bnepsbie cHOPMYNMPOBAH 3AKOH [IAHETHBIX
paccrogHmii:

O6pamume eHUMQHUE HA PAcCMOAnUL mexwcdy coceOHumu naanema-
MU u ebi yeubume, wmo NOWMU 6ce OHU G03PACMAIOM NDONOPYUOHALLHO
paduycam camux opbum. Ilpumume paccmoanue om Coanya do Camyp-
na 3a 100 edunuy, moeda Meprypull orasxcemcs ydarénnoim om Cornya
na 4 makur edunuywr, Benepa —na 4+3=7 marux edunuy; 3emas —
na 4+6=10; Mapc —na 4+12=16. Ho cmompume, mewdy Mapcom
u IOnumepom npoucrecdum omkaowenue om 3smoil, makoli mowhol npo-
epeccun. Ilocae Mapca Ooancno udmu paccmosnue 4-+24=28 edumnu-
yam, Ha KOmOpom Mul ceiuac He 6uduMm HU NAAHEMbBL, HU CRYMHU-
ka... locae smozo neussecmhozo Ham paccmosnus noayuaemcs opbuma
HOnumepa na paccmoanun 4-+48=152 edunuybi, a Oarvwe paccmonnue
camozo Camypra 4+96=100 marxuz edunuy. Kaxoe ydusumeavnoe coom-
nouernue!

IloueMy 3aKOH TUIAHETHBIX pPAcCTOAHHA ObUT Ha3BaH He UMeHeM
aBTOpPA [PONUTHPOBAHHOM KHUTW, & B YeCTh ABYX HEMEIKHX YYEHBIX —
Tupmyca u Bope? Opbutsl KakuX Hew3BecTHBIX OOBEKTOB, No MHe-
Huio Tunmyca u Boge, pacnoaaranuenr mexpy opburamm Mapca u HOnu-
Tepa’?

9.54. 3a moncronerua po Hpiorona 6vun yuéHbId, 61HM3K0O momolnen-
IIMH K TOHMMAHUIO DOJHM Cuidbl Tsarorenus Bo Bcenernnoit. On yreepsxmad,
YTO «JBa OTHENBHBIX Tellda CTPEMATCA [pPYr K APYrY, Kak ABa MAarHUTa»
u uro <«ecan 6b1 3emas m Jlyna me ymep:KmBasiinch B IPOCTPAHCTBE Ka-
Koii-to cmioif, omm ynanu OBl OfHa Ha APYryio», & eciad 6u «3eMmaa
mepecTtala IPUTATUBATH BOAY OKeaHa, TO BGA BOAA ycrpeMmiacs 6w K Jly-
une». Kro aroT yuénnii?

9.55. CBOI0 eATeIHHOCTL OH XapaKTEPU30BaJ BeChbMa CKPOMHO:

He snaw, wem raxyce a mupy. Ho cebe a npedcmagasioce pebénron,
rKomopblli uzpaem Ha Oepezy MOpa u cobupaem eaadkue KAMHU U KDACU-
8blE PAKOBUHBL, MEXC MeM KK SeAurull oxean 2ay0OKO ckpbléaem UCMUHY
om zaaz €z0...
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OD;HaI{O Ha ero MOTHMJIBHOU NJINTe COBPEMEHHHUKHN HaNMMuCalu:

... Bnepsvie ofescrua

Homowwio csoezo mamemamuneckozo memoda

Hsuscerue u gopmbt naanem,

Iymu komem, npusueel u omalgsl Okeara.

On nepeniii uccaedosar pasnoobpasue ceemosolr Ayded.

H npoucmexaiwowue omcioda ocobennocmu yeemos,
Homopwrz do mozo epemenu nurkmo daxe ne nodospesar
Hpuaexncnvlil, nporuyamenvrublii U 6epHbIL UCMOLKOBAMELD
Hpupodr. ..

Kro 6bin ator yuéHBIN, W KakO{ BKIAN B ACTPOHOMHIO OH BHEC?

5.56. Hpouurajite BHUMATEALHO OTPLIBOK M3 OPOM3BEACHASA H3BECT-
HOTO YYEHOro:

Bo-nepevir, sce nebechbie meaa npoussoifm NPUMANCEHUE K UL YeH-
mpaxm, NPUMAUEAA He MOALKO C80U uacmu, Kaxk Mvl 3mo nabaodaiu
na 3emae, no u Opyeue Hebecnvle meaa, Harodawueca 6 cdepe ux Oeli-
cmeun. Taxum obpasom, ne moavko Coanye u Jyna okasvisaem eausmie
na gopuy u deumenue 3emau, a 3eman —na Jyny u Coanye, no marce
Meprypuii, Benepa, Mapc, FOnumep u Camyph saustom ha Osuxcenue Jem-
Al 8 C6010 ouepeds npumsaxcenue Jemau deiicmeyem na deuxcerue Kaxcdoi
naanemul. Bmopoe npednoaoxwcenue cocmoum 8 mom, Wm0 6CAKOE medo,
noayuuswee 00naxcduvl npocmoe npamoauHeinoe deuxcenue, npodoaxcaem
deuzameca no npamoi 00 mer nop, NOKA He OMEALOHUMCA 6 C60EM dsuice-
Huu dpyeoli deticmeyloweir cuaoll u ne 6ydem evlnyadeno onucvieams kpye,
PAAUNC WAL UHYIO CAONWHYH0 aunuto. Tpemve npednoaoscenue sakarouaemca
6 MOM, Ymo npumseusaroujue cuibl Oeiicmeyom mem 6oabuie, uem Gauxce
meao, Ha komopoe onu Oelicmsyiom, K yenmpy npumsasxcenus. Umo kaca-
emca Cmenenw 3moil cuadbl, Mo A He Moz eWé onpedeaumsy €€ Ha Onbime;
HO 60 BCAKOM CAYUAE, KAK MOALEO IMA CMENeHb CMAHEMm U3BECMHOL, OHA
upesgbinaiino obaezuum acmporHomam 3adaxwy nazroxdenua 3axona Hebec-
HbLx Osuscenull, 6e3 Heé ace 3mo He803MONCHO. ..

Komy w3 y48HEIX mpoumuioro HpHHAIENKAT 3TH JOTANKM O IPABHMTA-
IMOHHOM B3amMofeicTBuu KocMuueckHx ten — [aamneo, Tyky, Kemnepy,
Koneprury win Hriorony?

5.97. U3sBecTHO BHICKa3plBaHUE (DPAHLY3CKOTO MaTeMAaTHKA, MEXaHHKa
u actponoma jHoseda Jlarpamra (1736—1813) no nosony kuurm Fanmaes
«Beceppl B MaTeMaTHYeCKWe [OKA3aTENbCTBA, KACAKOI[HECH ABYX HOBBIX
HayK», B KOTOpOil OblIo maHO 060CHOBaHME IMHAMUKM: .

Omxpeimue cnymuuros Onumepa, ¢as Benepst, coaneunslx namen,
u m. 0., nompeb0o6aiiL AUULL HALULUSL MeELeCKONA U udeecmioeo mpydoarobus,
HO Hyxen Gori HeOObIKHOGeHHbLL 2eHull, WMOBbL OMKDbLMb 3AKOHbL NPUPODbL
8 MAKUT ABACHUAX, KOMOpble écezda npebuieasu neped saasamu, Ho ofeacHe-
HUE KOMOpbLr mem He Mmenee scezda Yckoab3aso om udblckarul @uaocogos.

Cornacust 11 Bl ¢ muennem Jlarpanska no moeoxy oTkpsituii I'annnes?
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5.58. Byuebuuxe acrponomun M. ®@. ITonaxa rak ckazaHo o 3anave Tpéx Tes:

Onpedeaenue dsuncenus naanembr nod deticmeuen Coanya u moasvko
00RO «803MYWAIOUel> NAAGHEMbL COCIMABLAEM MAMEMAMUYECKY0 3adauy
HeoOblEHO8eHHOU mpydnocmu. Imo mak nasvieaemas 3adavwa mpéx
mea 0o cur nop ewé He pewena & @dopme, npuzodnoill Jdan npakmuue-
CKUT ebluucaeHuil... Snamenumsii mamemamuk Jlazpanx norasan, wmo
sadaua «mpér meas Mmoxcem Obimb PEULEHA, €CAU MPU NPUMALLEAIOUUE
MOYKL 8 HAYALLHBLL MOMERM COCIMABAAIOM DABHOCMOPOHHULL MPey20AbHUK
u umerom onpedeaénunsie ckopocmu. Tozda onu ecé epema 6ydym coxpa-
HAMb 00UHAK080€ 63AUMHOE PACNOLONCEHILE, MPEYS0LbHUK HE USMEHIUM CE0H0
diopry, on Gydem moavko nosopawueamsca (Iomax, 1934, ¢. 154 n 225).

Wmeer nu pemrenme Jlarpamma kaxoe-nubo mpaxTHdeckoe 3HauYeHHe?

5.59. Hauaywwee epemsn Oan usywenus Meprypus wnacmynaem mo-
20a, ko20a ¢ acmponomuteckux aibmanarar yrasano: Meprypuii nesudun.

Kax caegyer mommmars ato yreepaxkuenue llepcusanm JloBemna?

5.60. Bor mabmopenue, caenannoe Hukoaa Jlakainem Bo speMs my-
teinectBus Ha Mbic [JoOpou Hapgempnt:

16 u 17 anpeasn 1751 zo0a, nHaxobacy Ha MOpE 80 6DEMA WMUALR,
npu upe3suiialino acnom nebe, noseoausuiem eudemv Bernepy na 20puson-
me mops 6 eude 38e30bl 8mopol Geaununsl, £ Habarodar ceem cymeper,
ozparurennblll Jyeoli kpyza, coseputenno npasuavhor. Ilosepus ceou uacw
no ucmuHhmnomy epemenu npu 3axame Coanya, a sules 3amkwymyro Oyey
CAUIMOIO C 2OPUBOHIMOM U, NO wacy Habaolenul, s sviucaut, ymo Coanye
razoduaoce 16 wucaa na 16° 38, a 17 wucaa na 17° 13" nod eopusonmon.

Monpaysce wabnwpeHusmMu Jlakafias oueHuTe BBICOTY 3eMHOH aTMO-
cheprl crocoboM, BmepBble mnpemioxeHHsiM HKemnmepom. MoskHO cuutath
armocepy opnopopgroil. Hackonbko monydeHHBIN pesyibTaT COOTBETCTBY-
eT cOBPeMeHHbIM AAHHBIM?

5.61. Buaeam T'epmens B 1783 r. yreepmpan: «Cxodcmeo mendy
Mapcon u 3emaéii, 6oimb mooxcem, nauboavluee CPAGHUMEALHO CO BCEMU
Opyeumu warenamy Coanennol cucmemwvl». [lpugepRuUBaOTCA M TAKOTO sKe
B3IJIALA COBPeMEHHBIE ACTPOHOMBI?

9.62. JImopannu Cruanmapemau (1835—1910) nucan:

Mnozue yoce us camvix pannur nabuodameneis Mapea samedanu Ha xpasr
ezo OQucka 0sn ceemabiz namua eioeo ysema, Kpyeiosamoii gopmbl U ne-
pemennoll seaununet. B mo epemsa karx mémmble namua na ducke Mapcea,
scaedcmeue spaujenun amoll naanembl BOKEpYz €€ ocl, GbICMPO MeNAIOM C80E
Mecmo, ynomanymble Gedble NAMHA OCMANOMCA NOYMU HeNOOSUNCHBIMU. ..

Uro mpencrasasor coboit Genble mATHA Ha aucke nuamern? [lovemy
OHM BHJHBI Ha Kpawo Jucka? M3 uero oHu cocToAT?

5.63. Worauu Mépnep (cepepuna XIX pera) 3axii4ui:

Habuaodenus cleaaals 6 evicusell cmeneniy 6epoAMHbLIM, MOXKHO CKAZAMb
dasxce, HECOMHEHMBIM, WNO MEMHble namHa, sudumvie Ha ducke Mapca,
npedcmasaniom co6oil npocmpancmed, 6oiee uau Mmenee 3asumble 600010,
mozda Kak ceemable Hacmu OUcKa — 3M0 MAcChl MAMEPUKOS WAl 0CMPOSA.
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Jlokamure, 4ro TéMmuble nAtHa Ha Mapce He MOryT OBITH BOAHBIMH
IPOCTPAHCTBAMM.

5.64. Isxoamum Ckmamapesin B koHie XI1X Bexa mucai:

Mbl ywe z080pusi 0 HeoObIKHOBEHHBIZ nepuoduueckur Has0dHeHu-
AZ, KOMOpbiM nodeepzaemcs cegepras noasapras obaacmv Mapca. Onu
nosmopsatomes npu kaxdom nosom obopome naarnemet okoao Coanya u 6oi-
svlearomen masnuem cheeos. Hasodnenue 3sarsambigaem 3iaxiimesbHoe
RPOCMPAHCINEO, PACNPOCMPAHAACH RO YAl cemu KEaHaL08.

B uém Gpis1 He npaB yuEHBIN?

5.65. @pex Yunmn, m3BecTHEI aMEPHKAHCKHE HCCIegoBaTeNb ILIa-
HeT, B CBoeil kHure, usganHoit B 1941 rogy, nurier:

Mot ne 6 cocmoanuu obrapyxcums npuanakos pasymnol xwusnu na Map-
ce. Yumameav mosxcem cocmasums ceoé cobemeennoe muenue. Ecau on cuu-
maem, wmo... pasyMuble CYuecmea moaau kozda-mo paseumscs ha Mapce,
mo emy oCMaAe€mca MoOAbKO 8000pA3UMb, WMO OHU NPOJOANALU CYUWECTEO-
6amb 6 meuenue OeCCLEMHO20 YUCAA NOKOAEHUI 8 paspexennoll ammocgepe,
noumu auuéHHol xucaopoda u 8odvl, Ha naauneme, 2de HOHU SHAUUMEABHO
zorodnee nawuxr aprmuveckur 3um. Haruvwue pasymmnod wusnwu na Mapce
He HeB03MONHO, HO cosepuienno e Jorkasaro (Yummi, 1948, c. 228).

Navennnoch nm MHeHWe YYEHBIX OTHOCHTEIBHO CYNIECTBOBAHMS pa-
3yMHOH ku3HHM Ha Mapce 3a npomeninue Gomee 4eM MOJIBEKa?

5.66. B 1781 rogy B. D'epuens na6Gaiogan uHTEpECHBId HeGECHBIH
OO'BEKT:

Bo emopruk 13 mapma mexcdy 10 u 11 wacamu senepa, kozda 1 usy-
uan caabvie 38€30b1 6 cocedemee ¢ 1 Bausneyos, a samemus 00ny, kKomopas
gvieanldeaa Goabwiell, wem ocmanvhbie. YOusaénuvll e€ HeoObIUHbILM DA3ME-
pom, 2 cpasrua eé ¢ n Bausneyos u neboavuwot 36e3doil ¢ keadpame mexncdy
cossesduamu Bosnuuezo u bausneyos 1 obhapyxui, wmo oHa 3HAYUMEALLHO
boaviue w060t uz nux. A 3anodospua, wmo amo Komema.

YrnoBoit pasMep ucka o0beKTa B TedeHMe CIeLYIOMMX HeJleslb BO3pa-
cTall, nosTomMy lepiiens ¢uenas BHBOM, YTO 0OBEKT NpubamKaerca K 3emae.
Kaxoe acrponomnueckoe texo otkpnin Iepuiens? [louemy on mpuusa ero
3a KoMery?

5.67. B ognom mu3 npoussefieanii Kenepa ecth takue CTPOKH:

Xomsa ¢ Jlesanuu eudnvt me ace camvie nenodeusxcHvle 36é30vi, umo
U Yy Hac, mem He Mmenee, Oeuicerun U PA3MEPLL NAAHEM, MAM COBEPULEHHO
UHBLE, U BHAYUIM 6CA CUCEMA ACTMPOHOMUL JoaxncHa Obimb OMAULHA OM Ha-
weid... Jlesanus cocmoum u3 Osyr noaywapui:- o8no obpaweno k Semae,
Opyeoe — 6 npomusonosodchyro cmopory. C nepsoeo eceefa sudna 3eman,
co 8mopozo 3emaro yeudems nesozmoncho... B Jesanuu, xax w y nac,” npo-
ucxodum cmena Oneii u nouwel... Humeaam Jesanuu raxemcs, ¥mo ona
Henoleuxcna, a 36¢30bl 6RAWAIOMCA 80KPYE Heé, MOYHO mak 3eMast Kaxcem-
cs Ham Henodsuxcrol. Houb u Jenv emecme paenvl 00HOMY HAULEMY MeCAYY.

O BHIMBINIJIEHHOM HJIM PeaibHOM KOCMHYECKOM Telle MAET pedb B [aH-
HOM OTpHIBKE?
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5.68. Ilporuyameavrnocme ecmyb cnocobrocms nymém dozadku yaosums
cywecmeennble CéA3U Sewell 6 MmeueHle HEeOWYMUMO MAL020 EDEMEHL. ..
Habawdan, umo Jlyna ecezda nosépuyma oceewpénnoti cmoponol k Coanyy,
8bl. 6dpye ocosHaéme npuwuny amozo, dozadwieanck, umo Jlyna ceéemum
OMPANCEHHLIM COAREUHBLIM C8emoM. (ApPHCTOTEND).

CornacHel I¥M BB, 4TO HAyYHBle, B TOM YHCIe M ACTPOHOMUYECKHe,
OTKDBITHS AENAOT TONBKO NPOHMUATENbHBIE JIONU?

5.69. Jleonapno pa Bunum (1452—1519) yrBepmpgan 8 kuure «/{nes-
HUKN R 3aPUCOBKHU»:

H ecau 6v1 kmo-aubo Goia Ha Jyne, emy nawa 3eman... Kasarace Obi
cmoab daréroil Jynoi, kax Jdyna u Coanye raxymca nam, u delicmeosa-
aa 6t na Hezo mak e, kak Jlyna Oeilicmsyem na nac.

Raroi mopenu Mupa npupepskusaics JleoHapno: reo- Min TeJnoUeH-
TPUYECKOH?

5.70. Kaxrue posogu B monbsy mapoobpasnocrn Jiyner npusén Famn-
nelt B cpoeil KHUre «[lmamor 0 IByX cucteMax Mupa»?

5.71. Kapa B. Taycc (1777—1855), HeMeuruil. MaTeMaTHK H ACTPO-
HOM, TaK pPacCy®uajk o jku3Hu Ha Jlyme:

O6umamean Jynol, ecan oHu MoAbKO cywecmsyrom, 00axHb Gblmb
COBEPULEHHO UHAYE OD2AHU30BARBL, HeM obumamen 3email; HO OMEEP2AMY
8 CULY 3MO020 NPUCYMCMEUE HUBLIX cyuecms na JIyre 6viao Obl HeoOOYMar -
HO: Yy npupodbl boavise cpedecme, uwem 6oobpaxcaem caaboe werL06EHECTEO.

Kakue HayuHBIe HIed COepPKATCH B NMPWBENSHHON nurare?

5.72. [Isxon Tepmiens, o6CyXiasi OTPaMATeNbHYIO CIIOCOOHOCTD JIyH-
HOIl mosepxHocTH, orMevan ([epmens, 1861, c. 294):

Oceewgenue Jdynvl ne spue oceeupenits chai U3 NeCLaHUKA NLOAHBLM COL-
Heunblm ceemom. A wacmo cpagnusas na moice Jobpoi Hadewdor JAyny npu
eé saxomdenuu 3a omsecnyro Cmoaosyio zopy, Komopyr ocgewaro Coanye,
gcrodusuiee Ha NPOMUBONOAOHCHOU CIMOPOHE 20DUSORMA, U €06a MONHO Gbl-
40 3amemump pasnuyy 6 Gaecke mexndy Her U CKAL0KW, KA3AGULYIOCH € HElo
8 CONPUKOCHOBEHUU.

KakoBo ponkuo 6pith nosoxkenne nHa Hebe Jlynnt m Connua, 4tobnl
npoBenésHoe l'epineneM cpaBHeHHe JaBajo TOYHBIA pesyiabrar?

5.73. Tanuxei nucan B cBOEM «3BE3XHOM BECTHHKE»:

M3 nabarodenuil, neodnoxkpamno noOSMOPEHHBIT, Mbl NPUWAU K 3a-
KEAIOUEHRIO, WMo noseprrocmy Jynbl ne 2aadkas U He POGHAR L HE & CO-
aepuLencmee cHepuLeckas, Kak noAazas 6 OMHOULEHUWL €€ 6eaUKUl Aeeuon
Puaocogos, a Hanpomus mazo, HEPOSHAA, UWEPOTOBAMAR, UCREWPEHHAR
YyerybaenuamMU UL 6036bILULEHHOCMAML, Hanodolue noseprrhocmi 3eMal.

Ioyemy lanunei onposepraer MEenne UMeHHO punocodos, a He acTpo-
HoMoB? B xaxue ¢asznr Jlynn ckopee Bcero mposogua HaGmopeHus [a-
auieil, yYMUTHIBAsA, YTO OH MPHHIET K NPUBEAEHHHIM BEHIINE BHBOIAM
OTHOCHUTENLHO NTOBEPXHOCTH JIyHBI?

9.74. Anercanpnp I'ymboannr (1769—1859), HemeuKui ecTeCTROUCHBI-
Tarenb, B cBoedl 3uaMeHuTol KHMre «Kocmoc» BrICKA3al Takoe MHeEHHE:
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Cpasnusas, OMHOCUMEAbHO UT pasmepos, seienus Jynvr ¢ ropowo
USBECTNHBIMIUL AGACHUAMU S3EMHBIMU, HYHCHO 3AaMEMUMb, Yno 60AbWAR wacmb
8a408 U Koavleobpasubir zop Jynbl Joaxrot Golmb paccmampusaemsvt Kak
KpAmepol... U3BEPHEHUL... HO HECDAGHERHO OBULUDHeE 3¢MHbLE.

JleiicTBUTENBHO U JIYHHBIE KpPATepbl €CTh PEe3yJbTaT BYJKAHUYECKMX
U3BEPIKeH I ?

5.75. AcTpoHOM U H3BECTHEIN MONyAsApu3aTop Hayru Kamuney Qramma-
pnon (1842—1925) B coeit Kuure «IlonynsgpHas acTpOHOMHA» YTBEPIKIAI:

Obumamen 06pawéHno20 Kk HAM AYHHOZO NOAYWAPUR MOYM HACAA-
HDAMBCA COIEPYAHUEM BEAUMECMEEHHOZ0 HEGECH020 CBEMUAR, KOMOPO2O He-
Ab38 gudems ¢ Semau. Juamemp ezo nowmu 8 wemwipe pasa 60ablLe AYHHO20
Juamempa, Kar on eulen ¢ 3emau, nosepxrocme xe ¢ 14 pas npesviuaem
geauwuny aynnozo ducka. 3mo cgemuro — nawa 3eman, npedcmasiaouds
«ayry Oasn Jynwvr». Ono obaaldaem 3amedamesbHOr 0COOEHHOCMBIO OCMA-
gamucs HenoOsuxchbim Ha Hebe, Koeda ece Opyzue ceemuaa OSUMYMCA...
Obumamean cpefunvt 00pawEnnOz0 K HAM NOAYULADURL NOCTMOAHHO BUIsM
HQUWY naaHemy 8 Ux 3eHume; no mepe yoaieHus om Yenmpa 6vlcoma eé ymenb-
Waemes, U Ha CAMblT EPAAT AM020 NOAYULAPUSL HAUL 3eMHOU wap npedcmaesas-
emca 6 gude 0epomH020 OUCKR, Aedcauyez0 Ha blCOKUT 20paX. A no my cmopony
02PANUNUBAIOULE20 IMO NOAYULAPUE KPY2a Hac He 6udHo Gbieaem HuK020Q.

Hawa 3eman, amo zpomadnoe ceemuao na aynnom nebe, npedcmaens-
em ceaenumam marue xe gasvl, kaxue Mbl 3amedaerm na nauel Jlywe,
RO MoabKO 8 obpamiom nopadxe... Hesasucumo om gas naw semnoi wap
npedcmasanem Jlyne agienus 6020 8pAEHUL OKOAO COOCTMEEHHOU OCU
8 24 waca uau, aywwe ckasams, ¢ 24 waca 48 munym...

Ecre am wa Jlyne pasymusie cymecrsa? Tonnko am Gonpmue yrimo-
Bhie pasmepni 3emuy na HeGe JIyHBl onpenenswor eé sapkocrs? Ilouemy
3emiis, Tam, rie oHa BugHa Ha Hebe Jlynel, MMeer npuGIUINTETHHO TOCTO-
SAHHBIe TOPH30HTAJBHBEIe KoopaHHATH? [Jouemy mnepmop BpameHus 3eMmiau
s TyHHOTO HabnlofaTens cocrasjger 24" 48™ (a rounee, 24P H0™)?

5.76. Tanuneit B kuure «[{uanor o gBYX cHcTeMax Mupa» TaK [ucat
o npupope JlyHsr:

A CHUMAI0 €€ B8euyecmen UPe3sblYAlHO NAOMHBIM U NPOUHBLM,
He MEHbULE, HeM 3EMHOE;, OYeHb ACHLIM (0KA3AMENbCINEOM IMO20 ABAAEMCA
0 MeHs mo, ¥mao eé nogeprHocms no 6oabulell Lacmu Heposna U .COCMoum
u3 MHozuxr eosgviulennocmell u enaduM, obnapyxcueaemblr baazodapa me-
AECKONY; UT IMUT B03CbLULEHHOCTIET MHO2LE COBEPULEHHO NOTOMIL HA HAULU
0COBEHHO Kpymble U CKAAUCMbLE 20Pbl, MOMCHO 3AMEMUMb, YN0 HEKOMOopsle
U3 HUL PACTOAOHEHBL mam 6 Qaunnble Tpebmbl U MAHYMCA HO MHOZUE COMm~
KU Muab; dpyaue obpasyiom Goaee mecHble ePYNNbL, ecnb MAM MAKHCe MHOZO
omOeAbHBIL UL OOUHOKLL YmECos, OUeHb KDYMbIY U OOPbIBUCINLLL, HO 0COBEHHO
wacmo Habarodaomes mam EQKUe-mo 04eHd 8bicOKue NAOMURbL (A noAb3Y-
JOCh IMUM CLO080M, NOMOMY HIMO He mozy Haimu Opyeozo, 6odee das 9mozo
nodrodawezo); OHU 3AMIKAIOM U OKDYMAIOM PASHUNbL DAIHOU BEAUUUHL
u obpasyrom pasauineie gueypst, no boaswell wacmu kpyeible; 60obUUICMEO
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u3s HUT umeom nocepedune OOB0AbHO BbICOKYIO 20pY, W AUULb HEMHOZUE
HANOAHEHbL MEMHOBAMbIM 6CULECMEOM, M. €. NOTOHU HA 8eulecmeo 6oab-
WU namen, Komopble suOHnbl HEBOOPYICEHHBIM 2AA30M; YUCLO HE MEHLULLT
U cOBCEM MAAECHBKUX HPE3GbILALUHO 6€AUKO, U NOWMU 6ce OHU Kpyaibvle.

Cornacunl nu B ¢ npepcrabaernamu [anuness o npupope JlyHsi,
NONYYEHHHIMH MM HA OCHOBAHUU NEPBHIX TeNeCKONMUYecKUX HabmwoneHuun?

5.77. Acrporanrr Heiln ApMCTDOHT, Y4aCTHHK IepBO@l 3IKCHEAHLIMU
Ha moBepxrocTs Jlynn (1969 r.), Bcmomunaa:

B nocaednue cexyndovt cnycka naw dsuzamend noduas sHALUMEAbHOE
K0AUNECTE0 AYHHOU NblAl, KOMOPAR € O¥enb GOAbULOL CROPOCIbIO PA3AECMA-
4ac¢b paduaibro, nowmi napatiesvro nogeprrocmu JAyner. Ha 3emae noiasv
o0biuno gucum 8 8030yxe u ocedaem owens medaenno. [lockoabky na Jlyne
nem ammocepsl, AYHHAR NHLAL LMW NO RAOCKOL U HUSKOL MPAEKmO-
puu, ocmasansn no3adu cebs wucmoe npPoCMPArCMEO.

IMouemy na 3emye monHsATas ubib Bucut B Bo3gyxe? Ilovemy momus-
Tas CTpyAMH rasa ot paboralolnero asurarens NBIAb Ha Jlywe paszeranach
¢ oyenb GombmON cKopocThi0? [loyemMy wacTUUBI MbLIM JeTeay MOYTH Ha-
pajtnensHo mosepxHocrd JIyHbI?

5.78. Heiln ApMCTpONT pPaccKasuiBad 0 NepefBWKEHHY aMepPUKAHCKUX
aCTPOHABTOB WO HOBepxHOCTH JIyH®I:

Buotau ucnoavzosanst mpu cnocoba dsunenus sneped: xoxdenue, nodcko-
ku npu xodvbe u ez enpunpulicky. Xoxcoenue ucnoib3osaioct 04i 06bIUHbLLT
onepayuii okoao AYyHhoU Kaburbl U 04s nepenocku egpysos. Cropocmb zo-
adenus He npesvluwiara noaymempa e cexyndy. Ilpu 60avwuzr ckopocmax
Kocmounasm, Oeaas wae, kak Obl e3aemasn 6sepxr. Ilpu Geze enpunpbioc-
Ky On obeumu HO2AMU OOHOBDEMEMHO OMMAAKUSAACA OM NOBEPIHOCMU.
Hocaednuii cnocob oxasarca naubosee sfPexmuenbim npu nepedsusceruu
Ha Ooavliue paccmosanus, mak kak Oocmuzaaach ckopocmbs 1—1,5 me-
mpa e cekyndy, a Ha omdeabhbir ywacmkaxr 0o 2,0 mempa & cexyndy.

[Touemy mepensmxenue no JlyHe mocpencTBoM OGBIYHOH XONBOBI OKa-
3BIBaJIOCh CTOAb MeieHHBIM? [louemy mnepepBIKeHUMe OYyTéM TIPHIIKKOB
1ano HaubOoNBWIYI0 CKOPOCTD?

9.79. 3a 150 ner po orxpwrrus B 1877 r. Acadom Xomnom cmyTHU-
KoB Mapca B opHOH 3HAMEHMTOW KHUre OblJO HAIMCAHO, YTO C ITOMOLIKLIO
He0OJbILINX, HO BEChbMA COBEDPIIEHHBIX TENECKOIIOB ACTPOHOMBI «OMKEpbL-
au 0se maaenvkue 38e3dvt ual cnymuuxa, ofpawarowyuxca eokpye Mapca,
u3 komopeixr bauxcatiwut x Mapcy ydasen om yewmpa smod naane-
Mmul HA paccmoAanle, pagHoe mpém e€ Juamempam, a Gosee ydarérnnwvili —
RAXoOUmMCcA HQ PACCMOAHUU namu makux xe Ouamempos. llepsviii cosep-
waem c60¢ obpawjenue ¢ medenue Oecamu 4acos, 4 6mOPOW — 8 MmeueHue
dsadyamu 00H020 € nOACBURON Haca...». [{BHKEHUE ITUX COYTHUKOB YIO-
BIETBOpsAET TPerbeMy saxony Hemepa.

B kakom mpousBemenuu comepikarca CBefeHHs o coyrHurax Mapcea,
OMyONMKOBAHHEIE 3Af0JT0 JO HMX OTKPHITHA, H KAaKOBA TOUHOCTL 3TOTO
nporHosa’?
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9.80. Kensiep B nucbeMe ['anmieo npusHasajics:

A nacmoavko Oaaér om comHenul no nogody OMEDPLUNUAL HEMbIDET
okpyscaowyur FOnumep nianem, 4mo cmpacmuo Heiaio UMemb MesecKon,
umobbl nO 803MONCHOCIIY Onepedums 6ac 8 omrpsimuu 08yr o6pawaoWUICA
sokpye Mapca..., wecmu uil gocemu sokpye Camypra u, 8epoamuo, no od-
nomy eosne Mepkypus u Benepor.

Ha uém ocHoewiBamuen nporuossl Heonepa o cyuiecTBoBaHMM TaKkoro
KOJHYeCTBA CHYTHMUKOB Y TLTAHET?

5.81. Uszpectuwiit monysaapusatop acrposoMmm kKoHuma XIX Beka
Arnecca Knapk yreepixnana:

Habmodamearo, nomewénnomy na Mapce, baumaiwuii cnymuuk Jo-
cmaensem cmparHoe spesulye: on kak 6ydmo useam us obupe20 cymounozo
dsunmenusn nebockaona; ecmaém na sanade, zaxodum wa 80CMOKE, KYibMU-
Hupyem na toze dea, ukoeda mpu pasa 8 cymru.

Horaserca sm cTpaHRbLIM coBpeMeHHoMY Habnwoparenio Ha 3emae
BUANMOE [BIKeHue HebecHoro o0beKTa, uMurupyomee nosegeane Moboca
Ha ueGe Mapca?

5.82. Ha wiunHonmcHeX Tabauuxkax ACCHMPHICKON HAPCKON Gubiuore-
kr (VII B. 1o H. 9.) 6p1a OOHapYKeHA CIAEXYIONaf 3amMUCch aCTPOHOMHYE-
CKOTO XapaKTepa:

Ecau Jdyna sammumen, eam caedyem mourno ommemump mecay, Oers,
wac noww, semep, Osuicenue u pacnososxcenue 36€30, cpedu komopulx npo-
u30ii0ém sammenue.

Ymenun am B AcCCUpHN IpejCcKa3blBaTh JYHHLIe 3aTMeHHA? 3aueM
HabII0gaTeNI0 HYHHO OBLIO DUKCHUPOBATH TAKOE KOJNHYECTBO aCTPOHOMUYE-
CKUX M Ja’ke MeTEOPOJOTHYECKHX MapaMeTpoB?

5.83. B rurafickux rocymapcTBeHHEIX JeTONHCAX YIOMHHAETCA O COJ-
deudgoM 3aTMeHnn 22 oktsa6psa 2137 roga no HaoIel apel, KOTOpoe He OBLIO
[pefICKa3aH0 MPHABOPHEIMU aCTPOHOMAMM: :

Tocnoda Xu u Xo 3abbiau 0 dobpodemeau, npedauce HenoMepHOMY
NbLAHCMEY, 3ANYCMULL 80U 0OAIAHHOCMI U OKA3ALUCL HUNE 8020 paHed.
Onu snepsvle HapyuLuau cuém epemenu no céemuram. B nocaedrnuii ocernnuil
mecay, 6 nepswili ezo denb Coanye u Jlyna, sonperu euluucAeHUAM, COULAUC
8 coseeaduu «Pane». Caenvix uszsecmus bapaban; Gepexcausvie 4100w Gblin
oxeauensl cuamenuem; Hapod Gexcar. A 2ocnoda Xu u Xo raroduauce npu
ceoeil 0oANHOCTNU, OHIL HUYEZO He CABIULAAL U HUHE20 He 3HAAL.

JTa HCTOPHSA 3aKOHYHJACH TEM, YTO 33 XAJATHOEe OTHOLIEHUE K CBOUM
oba3aHHOCTAM acTpOHOMB Xu M Xo 6biu kasuenol, Toabko Tu u3-3a
cBOEH HepaguBOCTH KUTANCKue acTPOHOMBI B TO JasiéKoe BpeMs He CMOTIM
NpeACKa3aTh COJIHEYHOE 3aTMeHue?

5.84. Paccympenuss 3. lamnes o HabnwopaBmemcsa MM IONHOM COJl-
HeuyHOM 3aTMeHuu 3 mag 1715 roga:

3a Heckoabko cerynd o cosepuennozo ucuesnosenus Coanya, yeudeau
sorpye Jlynvr ceemaoe koabyo, umeswee wupuny 8 1/12 u moxem Gump
daxce ¢ 1/10 aynnozo duamempa. [fsem xoavya 6vin Gaedno-beavrii uau
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HCEMUYNCHBLL U NOKAIAACA MHE CACZKA OMANBAIOWUM DACYICHBLMIL YBEMAMU.
Lenmp koavya, Kasaroce mhe, coenadan c yewmpon Jyrwt, us wezo a sarmonua,
WMo IMUM KOAbYOM Oblaa ayrnas ammocgepa. Ho mar xar evicoma amotl
ammocepbr sHavumMesbHo npesocroduna vl 8bICOMY 3eMHOU, U K MOMY e
Hekomopele Habarodamerl 3amemuail, 4MO WUPUHA KOAYG YEeAUUUSA-
aacy k 3anady om Jynbl, no mepe npubAUNEHUA MOMERMAE GBICIMYRACHUR;
mo s npedcmagasro Mol 6ui600 ¢ Henoanwvlm dosepuem. A daxe doasxcen
NPU3HAMECSL, WMo He 06pamua Ka Imom 8onpoc 6Cez0 HYICHO20 SHUMAHUS.

Yro ke Ha camom Jlele obnapy:xua lamnein?

5.85. Jlusa HabmogeHus COTHEYHBIX 3ATMEHNH ACTPOHOMBI YACTO BBIEA-
FKAIOT B 9KCHE/IMIAM, KOTODHIe He BCerna DbIBAIOT YCHEIIHBIMU 110 IPHYMHe
maoxofl mnorogsl. TeM He MeHee, fla’ke B TAKHUX YCJIOBHAX ACTPOHOMBI
CTapaTCAd CAeNaTh I0Je3Hble A HAYKH HAOJIOfeHHA. AMepUKAHCKMI
acrpodnsur Yapns Our (1834—1908) numer B croed xuure «Comnpe»:

B aseycme 1887 200a aemop umea Hecuacmpe 3anumams cmanyio 6 190 km
K cesepo-eocmory om Mockevt. He60 6bia0 cnaowsb nokpuimo obaaramu, a Jonds
wén 6 meuenue boabusell wacmuy sammerus. B cpedurne sammenus mpak Gola
edea au 6oavuie, Hexceal npu maxénol dowmdeeol myue. Momenm, Kozda
Hauaracy noanasn Pasa, He Moz Goims 6000ue onpedesén ckoabkO-HUOYTb
mouno. A eé Koney bbla OMMELEH C HEMOYLHOCMBIO 8 HeCKOAbko ceKynd. Bcé
8pems moxcro 6biio wumame meakuid wpugm (H0nr, 1914, c. 235).

Ilouemy ocseménHOCTh Ha 3eMlie j1a’Ke BO BpeMs Monuoit (assl con-
HEYHOI'0 3aTMEHHS OCTABAJIOCH MOCTATOYHO BHICOKOM?

5.86. Bo Bpems mommoro conneunoro zatmesust 1870 roga ocHoBomo-
JIOKHHKY coJHeuHoHl crekTtpockonnu Y. IOHry ynanocws chmemars 3ameua-
TeabHOe HabalopeHue:

Ecau ycmanosumv cnekmpockon marum o6pasom, umobvl €20 weab
6blaa KAcameabHol0 K US0OPAHEHUIO COARYA 6 MOUKEe CONPUKOCHOSEHUA
[c ayunbiM guckom], mo moxno nabarodams OueHb Kpacueoe AGAEHLUE.
Ilo mepe mozo, kar Jlyna nodeuzaemca enepéd, ocmarowuiica cepn coaney-
HO20 Qucka cmanosumca 6cé ymce u ywe. B mo e spema mémnvie aunuu
cnekmpa no 6oabuieli wacmis He OOHADYHCUBAIOM LYBCMEUMEALHOZO USMEHE-
HUS, XOMA U CIMAHOBAMCA HeECKOAbKO boaee nanpaxcéunvimu. Mewdy mem
HeMHOzUe AUHUL Rayuralom Gaexnymbs. A nexomopsie 3a odny uau 0se mi-
Hymbl 30 noanol gasvt 3ammenus cmarnoeamces 0axce caabo baecmauyumu.
Ho som coanye ckpvisocs. Tom uac e no gcetl Oaune cnekmpa, 8 KDACHOM,
3eA6HOM, PUOLEMOBOM, NOUMU BHE3ANHO CBEPKHYM COMHIU U MbLCAYU APKUL
aunuli. OHU NOABASIOMEA MAK He MZHOBEHHO, KAK UCKDbL 630DP8AGULETCH
pakemul, u mak e GLICMPO UCHE3AOM, MAK KAK 8CE ABACHUE 3AKAHULUSA-
emca & kakue-rubyde dee uau mpu cekyndor (YOur, 1914, c. 72).

O0bacuute Hadtmonerune Oura.

5.87. Bo Bpemsa konbieobpasnoro 3armenus Comuna 15 maa 1836 rona
AHMIAACKUA acTpoHOM Habuiofja W BIEPBbIE ONMCAN UHTEPECHOE SBJIEHHE:

Koeda mexdy ocmpuamu cepna Coanya ocmasaroce He Goaee 407,
gHe3anMo, Kpysom mozo kpas Jlynvt, komopslli som-eom doaxnen Gbla
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gcmynumy u evipucosamsbea na Jucke COAHYA, NOAGUACA PAD CBEMAWULCA
MOouer, NOTONUL HA HUMEY APRUT OYc uau w€mor, Hepasnuir mewdy coboi
nO eAUNURE U HACAHCEHHBLT HO HEPABHBIL paccmosnusx. lloasaenue smux
uémok 6bta0 mak GblCmpo, YMO NOAYHUAOCL BREHAMACHUE, TMOYHO OHU
BCNBLIHY AL, ObLAL NOOOJNCHCEHBL KAKOIL-MO Noporogot numkol. Mexdy mem
Jyna nonemmnoey nepedeuzasace daree no ducky Coanya, u som, mémmubie
nPOMENCYMKL MeH Oy HEMKAMU BbUMARYAUCH 6 OAUHHbLE YEPHbLE, WUPOKUE
AURUU, Komopble coefunasu kpas Ouckoe Coamya u Jynst. B nauwaae, npu
CB0E€M 06DA30BARUL, ML MEMHbIE NPOMEICYMEU UMEAL COBEPULEHHO BUD
sblcokux 20p Ha Jlyne, @ nomom smu 2opbl MOYHO HE MOZAL OMOPEAMbCA
om xpas Coanya. Bopye uépnvie numu aonuysl 6ce pa3onm, kpas Ouckos
Coanya u Jynwvt 6 smom mecme cdeaaiucs maKumu e enoine 2ia0KuMU
U Epyesvimu, KAk u no ecemy obodry, a Jyna okasaaace yxce sHauUUMEAbHO
nodeunysuwelics na ducke Coanya.

Kaxr naswiBaercs onwucannoe asmenume? Hro avrop orkpweitua? Hakosa
OpUYHHA ITOTO ABJEHUA?

5.88. Yapns IOur npusonur ceuperenncTBa Habmaonareneil coTHEUHBIX
3aTMEHMH: '

Hanuman Cmannuan 6 omuéme o sammenuu 1706 z00a, xomopoe on
nabaiodan 6 bepne, samenaem, umo 0o evtxoda Cornya u3 menu € mewenue
wecmu uau cemu cexynd na 3anadnom kpae Obiaa eulna ceemawascs
nosoca kposago-kpacnozo yeema. larsed v Jysurav nabaodasu mo e
camoe 6 1715 200y. Ianaell zo6opum, wmo 3a 0se uau 3a mpu cekyHOul
do swixoda Coanya us menu OAUHHAR U OYEHb Y3KAA NOAOCA MPAHHOZO,
Pe3ko KPACHOZ0 y8ema... OKpacuaa MmeEémubil 3anadnbii kpaii Jynvr ¢ mom
mecme, 20e nawunaro noxasvieambes Coanye. (FOur, 1914, ¢. 185.)

Haxoe sipmenme omuchiBaior atu Habmiomatenm? [lovemy nBer mo.ochr
KpacHBIH?

9.89. B kumre Y. IOnra «Comnne» onucano nepsoe 3adpMKCHPOBAH-
Hoe HaONIONEeHHe «BHICTYNOB» HAJ KpPAaeM COJHEYHOrO0 MHUCKA, CAeNaHHOe
OIBeICKMM acTpoHoMoM Bacceuuycom:

Bo epema noanoeo sammenun 1733 z00a on samemus mpu uau wemoipe
neboabuuxr pososamuix obaara. Onu Oblau COBEPULEHHO OmOeseHbL OM AYH-
HO20 Kpas u, Kak npednoaazas Baccenuyc, naasasu 8 aymnoii ammocdepe.
B mo spema smo 6b1ao cambim ecmecmeennbiM 00bACHEHUEM AsAeHUL. Bedb
moz0a ne 6uiao ewé Jokasano omcymcmeue ammocepvr na Jyne.

Itamee IOur mumier:

Henanckuii admupaa Jon Yanoa 6 ceoém omuéme o sammenuu 1778 20-
da onucevleaem 6iecmesuLyl0 EPACHbLM C8EMOM MOYKY, KOMOPAs NOABULACH
na sanadnom kpaio Jdyner.za 11/, munymer do nossaenus Coanya. Iep-
soHAUAALHO Heboabwas u caabas, mouka sma deaaracy 6cé apue U Apue.
Haroney, ona nozacia, kKoeda énosb nosasuacs corneunsili ceéem. Jow Yaroa
npednosoxcUL, MO NPULUHOL IMO020 ABACHUS NOCLYICULO OMEEpCmue ULl
ugeab 8 AYHe.

Uro B meHCTBUTENBHOCTH BHIEIN YIOMsAHYTHe Habilogaresnu?
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5.90. Ilonynsapusarop actponomum navana XX sera I'epman Hueiin
KPAacoOYHO ONMCHIBAET HAYAJO0 HOJTHOIO JYHHOILO 3aTMEHMSI:

Ha kpaio cepebpucmozo ducka noasisaemcs méMHAL 3aKpyeiéHHan ebl-
emka. Ona pacmém, nadsuszaemca... u, Harouey, 8 6ude 2ycmoi menu
samsazueaem 6cio noseprhocmb Jynbl. 3ammenue moxncem npodorramses
0Kk040 08yx wacos. Chavasa mens Kajcemces ceposamo-wépholl, o kozda ona
PACNPOCMPARUMCA O 6CeMy OUCKY, NOAEAAEMCA KPACHOEAMbLL OMMEHOK.

Moacuure mocneguioio dpasy r npuBegéHHON HuTaTe.

5.91. HUm cymdeno pacmeopumsca u paccesmbes no eceli Beeaennol.
Hakum nebecuuiM o6wextam Y. Heloton npemckasan takyo cyasfy?

5.92. Muoro BexoB GONBUIMHCTBO aCTPOHOMOB BCJIel 32 ApicroTe-
J1eM CUMTAH KOMEeTh aTMOCHEePHLHIMY HCTIAaPDEHUAMMY, BOCILIaMe A UMHACA
B BHJle OTHeHHBIX (paxemoB. OgHako APYrofi KPynHLIA YUEHBIA gpeBHOCTH
OTCTaMBaJl LPEACTaBIeHUE O KOMETAX KAK KOCMMYECKUX Telax:

Homema umeem cobcmeennoe mecmo mewmly HebeCHuIMU MeEAAMU...,
oHa onucvléaem 80U nymb U He zachem, a moavko ydaasemcs. He Gydem
yousaambca, wmo 3aKoHbL Jeuicenua Komem ewé ne paseadaney; ... npudém
epems, koz0a ynopheil mpyd omkpoem HaAM cEpelmyto celinac npaedy...
Toavko nocae 3012020 pada NOKOAEHUIL ROCMUEZHYM TNO, MO Mbl He SHAEM.
IIpudém epems, kozda nomomku Gydym youessmbcA HAULEMY HEIHAHUW
nPOCMBIL, ACHBLITY U €CINECMEEHHbLE UCTUN.

HKro 61 aTOT YU8HHIA, B B KaKyw 2noxy ObLIM CKa3aHBL ero Myaphie
cnoBa?

5.93. Ilosr mucaxn:

Hem, npupoda ux cosdara emecme ¢ memu 36¢30aMmu,

Ymo cusrom 041 Hac éeunblm ceemom ¢ meepdu Hebecholl.

Toavro ur [xomerbl] npustexaem k cebe mownviii Ieauoc 3rolmHbLI:
To nozpyxaem On & MOpe AyHel CBOUT dmu ceemuaq,

To omnyckaem ux ernoss, Kax Meprypus uau Benepy.

B karme mcropuueckde BpeMeHA MOIJIW OHITH HANMCAHBI ITH CTUXH?

3.94. Wcaak Heworon, nabmopas 3a sapxoir romeroit 1680 ropa,
OpULEN K ChlefyiolleMy BBIBOLY 00 3ROJIOIUN XBOCTA KOMETH npu eé
npubauxenun K Conmiy:

Ilpubaumcance k Coanyy, eewecmeo 204086t KOMEMbL NOCMENEHHO HA-
epesaemca U uavunaem ucnapamsca € Pupryro cpedy, 3anoiHANOWYHO
MEHNAAHEMHOE RPOCIMPAHCME0, KOMOPAAL MAKUM 00pasom U cama Hazpesa-
emcs. Om HazpesaHUs MEMNAAHEMHBIL 3PUP CMAHOBUMCH DASPENEHHbLM
u Osuxcemes no nanpasaenuto om Coanya, yerekas 3a coboil komemible
uchapenus, nodobno momy Kak 20pAWuUll 8030Yr, nNOOHUMAACH U3 NEYHLLT
mpy6, yesexaem 3a coboi uwacmuybs monausa u napa. C meranuueckol
MOUKU 3peHUs Komemubvle ucnapenus ommaarugaromes om Coanya u 06u-
HCYMCA, COTPAHAA OPOUMALBHYIO CKOPOCMb KOMEMbL.

C karump npepmnososkenmamu HploTona Heawss cormacmrbes? Yro
33 CHJBI OTTANKMBAHWA AEHCTBYIOT HA YACTHILI XBOCTA KOMETHI?
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5.95. Ionynsapusatop acrpomomuu Armecca Huapx Tax — BechbMa
o6pasHo — Hanmcana o npeackasanuu J. lanieeM ovepefHOTO NOSBIEGHHA
KOMETHI, HOCAILeil Temepb ero uMs:

Homema I'annesn roppexmmno nossusacs 6Hoev na ceamkar 1758 zoda,
docmuzaa nepuzeaus 12 mapma caedyrowezo 200a 1 mem 6ecnogopomuo
dokasana, wmo no kpalineill Mepe HEKOMOpbie U3 IMUT KOUYIOUUT Cc8e-
Mmua npupyiersl 6 nautell COAHEUHOl cucmeme, U, ecilt OHU He cobarodaom
CMpo20 6CeT Henucanbix 00bluaes U npuALdUll, mo 8c€ e NOGUHYIOMCS
KOpeHRblM 3aKoHam cucmemsl. Ca080M; Oblao O0KA3QHO CAMBIM HEONPOGED-
HuMblM U30 cex 0080006 — B06000m ONnpasdasuLezoc BBIMUCAEHUA, — YMO
Jsuaceniie komem moxcem Goimb onpedeseno u npedckasano enepéd.

Kaxum saxoHam nogumHsATca KoMersl? IlodeMy, 110 MHEHMIO aBTOpa
LUTaTHl, «NPUPYYEHbI» He Bce Komernl? Harme «poapHocTr» HAba0Aa0TCH
B OBUKeHHH U 00NMMKe KOMET?

5.96. Bacunmiit flkosmesuu Crpyse B cBoeit paGore, TOCBAUEHHOM
npoxoxpgernio koMersl lammest B 1835 r., yreepkpaxn:

1lo-sudumonmy, camvie 6aecmayue [1. e. ApKue] kKomemdvl cymsv me, Ko-
mopwie sosspauyaiomea k COANYY 4epe3 02DOMHbIE NPOMENCYMEU 6DEMEHU,
uAl me, Komopsle om epemenl. 00 8PEMEHU NOAGLAIMESL COGEPULEHHO He-
omudanko.

Tlouemy?

5.97. Onammapuon B «HuBonucHoi acTpoHOMHM» TaK ONMCHLIBaeT
komery 1843 ropa:

Komema npowana ecezco moavko e paccmoanuu 116 muicay eépem
om pAackaiénHOU noseprHocmi OHeeH020 céemuad, NPOHUKHYE NO écel 8e-
poamHocmu upe3 ezo eodopoduyio ammocdepy, cywecmeosanue komopoi
OMKPLLAU HAM NOAHblE COaHeunble 3ammenus. Om noseprnocmu Ao no-
geprrocmu 6biao He 6oaee 50 muicaw eépcm. Ho mbt eudeau sviure, wmo
coaneunvlli 20pn evibpacvisaem u3 ceba maklue OHEHHbIE CMPYU, MHO2UE
uz komopwix Jdocmueaiom 300 moeicaw eépecm ¢ evicomy. Harum obpasom
ama HeocmopoxHan Hebechas 6abouka He oboixcedacs, He ceopeaa Jdomaa
8 IMOM NAAMEHU, HeB000PAUMBLI HaD Komopoeo Jocmuzaem MHOUT COMer
malcay 2padycos U KOMOPOE 6Mecme €O CIMPAULHBIM MOZYUECITLEOM COAHEY-
R020 npumaxcerus 00aXHO BblLI0 PACMEP3aAMmb, UCRENEAUMY, YHULMONCUMY
IMY HECHLACMHYIO UCKAMEAbHUYY NPUKLOYerui? ... A mewdy mem sma
CMPAHHAA NOCEMUMEAbHUYA HAWa ébiutaa omcioda 30pasoil u HespeCumoll,
U 8 6eAUHECINEEHHOM O8UNCEHUL €€ He NPOUSOULLO HUKAKO20 Paccmpolicmas:.. .

IIpu ceoém Hesoobpasumo OGbicmpom noaéme kKomema ynompebura
moabko dsa uaca —om 9 Y, do 11, —umober o6oznyms ecé coaneunoe
noayuiapue, obpawénnoe k' €€ nepuzeaur... Homema semera 6 amo epe-
M ¢ 6bicmpomoli 516 eépem e cexyndy (amo camas Goabwuas ckopocmob
dsuscywezoca meaa, komopyio 0o cur nop Ham ydaioce usmepums 60 6cell
sceaennoit). Czadu neé omuocumensrno CoAnYG MARYACR zpoMadnbiii TEOCT
6 300 muanuonos eépcm Oaunvt, m. e. 6oaviie wem 80eoe nPesvIULAGULLIL
paccmoanue 3eman om Coanya.
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K 3adauwe 597. Ipoxomdenue xomemvr 1843 e. sbausu Coanya 27 pespass. Bdoav
mpaexmopul. yKasano cpedree NapuIKcroe 8peMA.

Habmopanucek nm korga-nubo gpyrue mogoOHbe KOMETH, B epureiiun
npoxonsamue 6aus nosepxuocta Comnna?

5.98. Oaeryep Barcon B kumre «Memy mraneraMus» MHIIET O IEPBLIX
fporoMeTpraecKIX HAGIIONEHUAX ACTEPONAOB:

Habawdan Ipoc ¢ 1900 200y, Onnoavyep Guin youeaén, obHapywrcus,
umo ez2o baeck cuabho mensemca. 3a 79 munym on ocanb na 1,5 3e€30nbie
seautunbl. 3 meuenue caedyroueeo uaca ezo Gaeck 803poc 00 npexHezo 3na-
YeHus, HO 3amem cnoéa cman ybvieamv. Hoanwiii nepuod, oxsameiearouyuii
0sa marcumyma u 068a MUHUMYMA, COCMAGUL 6Ce20 Auuib § uac. 16 mun.
Imo neobviunoe nosederue npueaekno K cebe ocoboe GHUMAHUE, NPUUEM
yOueasenue eckope 803pocao, Koeda Gosbuiue KOAeCAHUA NOCMENEHHO HAYA-
AU 3AMUDAMb U HEPe3 HEeCKOAbKO MECAYEE 806CE UCHEAU.

Obbscaure npuunny m3MeHenus Giecka acTepouga Jpoc.

5.99. U. Kennep yrsepmmad:

Torvko Mapc npedocmasisem Ham 603MONCHOCMb NPOHUKHYMb 8 Maii-
Kbl QCMPOHOMUL, KOMOpble UHAYE OCMABAAUCh Obl HAE8CE20Q CEPLIMbIMU
om Hac.

[Mouemy umenao Mapcy Bhiajia TAKad BasKHAA PONb?
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5.100. Ansbepr JiHmTEHH

3aavy:
Ecau 2080pumb wecmho... Mbl TOMUM He MOALKO 3HAMb, KAK YCMPOEHA
npupoda (u kak npoucrodam npupoOnble s8AEHUA), HO NO B03MONCHOCMU
docmuue yeaw, mosxcem Goims ymonuueckold u depskol Ha sud — yanams,
novemy npupoda Asinemcs makod, a He uHol.

Pemena au 3apaua, nocraBileHHas JWHIITEHHOM?

-~
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OTBETDI

H
PELIEHHA

1. 3aposxknenne acrpoHoMUH

1.1. Hurepec k neby BO BCe BpeMeHa HUIrpasl BAKHYIO POJIb B AYXOBHOI
ARU3HN 4YeJIOBeKa, B TOM umciae B Mudoaornu, B peaurud u npu dop-
MHIPOBaHUU lpefcraBieHuii 06 ycrpoiictBe mupa. OGbeKTH acTpoHOMUM —
HebecHble CBermaa — Beerga Obium JocTynHB A Habmopenus. Crporas
NePUOJUYHOCT, HMX [BWMKEHHS MO3BOJAWJIA [PEBHHUM JIOAAM chHOpMyIH-
poBaTh I[POCTHIE TIpPAaBUJIA IJA HPOrHO3a HeOeCHBIX sABIEHUI (repBhle
Teopun!), HauleMimive NpUMeHEHHe B NOBCEIHEeBHOU Ku3nn moped. Haitu
CTOJb jKe IIPOCThIe 3AKOHBI JiA OOBACHEHUA ABJEHHI 3eMHOW NPUPO-
Ibl, 0COGEHHO MKUBOWM, OKA3aJ0Ch 3HAYNTENLHO clokHee. [loaTomy dmsuka
I XMMUs BO3HUKIM IMO3Ke aCTPOHOMHMY, & GUONOrHs, MeJUIIHA, NCHXON0-
THA [0 CUX NOP HAXOHATCH B CTAJHU HPOTOHAYKH.

1.2. Pazpurne mi060if HayKu NPOUCXOLNT BCJIENCTBHE NPAKTHYECKHX
norpebHOCTel YeNOBEKA, 4 TAKKe BHYTPEHHMUX IPOIECCOB B camoil Hay-
Ke, BHeJ[pEHUsA B HeE METOROB NAPYTMX HAYK M HOBBIX TEXHMUECKHX Hjei.
JpeBHeiias yacte acTPOHOMUM — acTPOMETpUA — DA3MpOBANACH HA BH3Y-
aJbHBIX YIJIOMEpPHBIX M3MEPEeHMAX IONOMKEeHU CBeTH Ha HebecHOM cBope.
C wu3obperenyieM Tejeckomna poauiack Kocmorpadys, M3yualomas BHe-
Huid Bug Coanua, Jlynnr u mianer. B ocHony Hebecnoll MexaHuky Jeriu
3akonbl Hblotoma. Jra Hayka nozsoiamna o0bACHUTH JBMKeHUE HeGeCHBIX
ted. Actpopusuka Bo3HUKIA B pedynbrate cHMOU03a acTpoHOMUH H (hi3u-
YeCKMX METOJ[0B MCCIEeROBAHMA. 3BE3AHAA aCTPOHOMUA n3ydaer ancambun
KOCMHYECKMX TeJ, YTO CTAJIO BO3MOMKHBIM MocJe paspaboTKu MeTojoB cTa-
TUCTHKH. Bonpochl mpouCcX0omaeHnsa M 3BONIONMAM KOCMUYECKUX TeJd U HX
CHCTEM MCCNEAYIOT KOCMOTOHNA M KOCMOJOFUs. JTH HAYKHU MOTIJIW NOSABUTH-
¢ TONHKO TPU HANHYMAM MOIIHBLIX MHCTPYMEHTOB M METOIOB COBPEMEHHOMH
usurn.
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1.3. KoMmeThl mpH OBMIKeHUH JOMKHBI ObLTH OB mepecerars HeGecHble
cepsl, KOTOpble, IO I[PEACTABJIEHHAM [PeBHHX YYEHBIX, ABIAIOTCA TPO-
3pauHBIMHU, HO TBEDABIMH, CIUIOUIHBbIMMA ofpasoBanuaMu. llpasna, HescHo,
kak 6pl HaM yhajgoch y0euuTts ApeBHUX (usrocodoB B TOM, YTO KOMETHI
AeiicrutesibHO mpubamkaioresn Kk ConHUy M yHanAalTesa OT Hero.

1.4. Toykn u nunuM HebecHOH cdepsl OpIN BBeJdeHL! JpeBHErpeve-
ckumu yuéapiMu — Qamecom Munerckum (VII—VI 8. o 1. 2.), EBraunom
(111 B. 70 H. 3.) « ap. Onu OblIH HEOOXOAMMBIL [UIA MOCTPOEHUA cucTeM ce-
pUYECKHX ACTPOHOMMYECKMX KOOPAMHAT M JJIA YTLIOMEDPHBIX H3MEpeHHH.

1.5. Heckoabko TeicAuenservii Hasan B paiione CeBepHOTO [10J10CA MH-
pa He OblLio Apkoit 3Be3fhl. OpueHTalus B HOYHOE BpeMA MPOBOJHIACH
[0 CYTOYHOMY BpalleHuI0 Heba, KOTOpoe HAjéKHee YRa3bIBaer Halipante-
Hie BOCTOK—3amaj, YeM CeBep—Ior.

1.6. B navase Hamreil apel TOYKA mepeceuyeHUA HeOeCHOTO dKBATOpA
M 3KIMITHKY HaxoAwiack B cossesguu Osua (Bapana). AcrpoHoMuue-
CKMH 3HAK 3TOro CO3Be3RMs - CTHAM30BaHHOe naobpakenne poroB (T)
A TPHHAT 33 3HAK TOYKH BeceHHero pasHopencrsusi. Ceifvac TOYKA Ie-
peceyeHUA OSKIMOTUKM W HeDecHOr0 3KBATOPa HAXOAUTCA B CO3BE3UH
Pruif, Bo ucropuyeckoe o6o3HaYeHMe COXPAHUIOCH, YTEPAB IEPBOHAYAID-
HYI0 CBA3b C CO3BE3NUEM.

1.7. YnoMAHYTHI 33aKOH HOCHJ YHCTO MONNTHYECKMH Xapakrep.
Jlo ero opuHATHS BBHICIIME MAarHCTPATBI MMENH [IPABO HabIIONATh 33 He-
OecHHIMB ABJAEHUAMM HaKaHyHe U BO BpeMsA HApOAHHIX coOpaHUB M, mof
pegioroM TOFO, YTO DACIIONOKEHHE CBETU] HEeGAarOUPHATHO, MOTIH pac-
nyckats HapogHble coOpanus. [lanuniil ucropuyecxuit $axt KocpeHHO
cBHAeTENILCTBYET 00 HHTepece PUMIISIH K ACTPOHOMHYECKHMM SBJEHUAM.

1.8. Turnuapx OTKpbia npeyeccuro (HpefBapeHMe PABHOMGHCTBHIA) —
cMemieHNe TOYKH BECEHHEr0 PaBHOMAECHCTBHA IO JKAMITUKE HaBCTpedy To-
nosomy pasmskenuio Comnia. IT0 NPOUCXONUT BCJEACTBHEe IepeMemieHus
He6ecHOro 9KBATOPA OTHOCHTENBHO IKNUNTHKA. DH3UYECKHIT MEXAHN3M FO-
RUYHOW mpeueccuy ObLT MOHAT TONBKO TOCHE CO3JaHUA MEXaHHKH.

1.9. Ynomanyruie apaeuns copnagaaua B 3100 r. go u. 3. B nacroaugee
BpeMsa H3-3a Mpeleccur OHW PasoUIIUCh HA 43 Aus.

1.10. IIpomeskyror Bpemenn mexkny cOnummenusmu Coanpa ¢ Cupu-
ycoM Ha HebecHOU cdepe paBeH TPOMHYECKOMY TOAY, MPOJOIKHUTEIBLHOCTD
KOTOpOro GBI YCTAHOBJIEHA APEBHMMM eruntaHamu B 365,25%. Bricokan
TOYHOCTH JOCTUTAJach MYTEM MHOroJeTHnX HabmwomeHuii: ecian ogHo cbau-
eHHUe onpefensaaock ¢ omubKoi B Hegeno, To Yepe3 300 ger nabnomeHuit
omubra B ONpefeleHUH [IeDPHOAA 3TOr0 ABJEHMA cocTaBiaana scero 0,024

1.11. HabmwopeHusa nokasand, 4TO OIMHAKOBble JNJAUHBEL TEHU OT THO-
MOHA, U3MepeHHbie B NONAeHb AHA 3MMHEr0 CONHUECTOAHUs, TOBTOPAITCH
dyepes 1461 cyrtkm. 3a 370 BpeMs TIPONCXOAUT YeThIpe CMeHBLI HOJHBIX IIH-
KJIOB npupoxHBIX ce3oHoB. Orcrofa ApeBHUe KUATAHNbLl MOHSJIM, YTO TOX
He KpaTeH CYTKaM, M CMOIJIH JOCTATOYHO TOYHO ONPENENNUThL ITPOIOIKH-
TelbHOCTEL TOfa B 363,29 cyToK.
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1.12. HecomHenHo, Hauaj0 KaJEHIAPHOrO roga HMEeT KOCBEHHYIO
CBA3b € ACTPOHOMUYECKUMMHU W [OrOfHBIMU sBjeHusamd. B mapre npotc-
xoput nepexop CojHua M3 10kHOro HeGeCHOro MOMyIIAPDHS B CEBEpPHOE,
U [eHp CTAHOBUTCA ANuHHee Houn. B centabpe npoucxonur obparHoe sipJe-
HUe, K TOMY K€ B BTO BpEeMsA 3aKAHUMBACTCA CeJHLCKOXO3AMCTBEHHDBIN TOA.
B koHtie pexabpsa Hacrynaer xeHb 3HMHeEro CONHUECTOSIHUS, & D—6 AHBa-
pA 3eMiA MPOXOAUT MEPUTENHI CBOel OpGHTHL.

1.13: B Ipesuem Hurae ¢ XXVI . go H. 9. cymecrBoBan cuér BpeMe-
HM N0 LUKJIAaM, KOTOPLIE MCIOJIL30BANUCH BHAYAJSE [JsA CUETA CYTOK, a IO-
TOM ¥ JeT. Y APeBHUX KHTAHIeB UCXOLHBIMU GLLIM MMpeicTaBjieHHd o MATH
NepBo3TeMeHTaX (BOMA, OLOHb, METALI, Jepero, 3emas) M o 12-mernem uu-
KJle 3eMHBIX JIeT, HOCAI(MX UMeHa KUBOTHHIX. Boamokuo, 12-nmeTHH UK
OBl KAK-TO CBS3aH C LHUKJIAYHOCTRIO NPUPOMAHBIX sABJIEHUIH, obyciosieH-
Hoit aktBHOCTBIO Cosnita. Oba aTu cuéra COCTABAANM IECTUAEGATHACTHUH
purn. Mecrupecatnnernnas cucreMa cuéra Bpemenm u3 Huras pacrpo-
CTpAaHHUNACh ¥ B OaM3nerallde asuarckue crpambl. CyUECTBYeT TAaKIKe
NPeAnOTOKEeHIIe, YTO B OCHOBE MICCTUAECATEPIYHON CHCTEMBl CYUCIEHUA
NeKHUT NepuogMyHocTh B ABmeHun IOnwmrepa m Carypua. 3a 60 ser
FOnurep u Caryps coBepmiaioT modts uenoe auciao o6oporor sBoxpyr Conu-
na: Hmurep 5 pas (X 11,86 mer), Carypn 2 pasa (X 29,457 xer).

1.14. Camsple nepBele M3MepeHHs NPOROIKHMTEABHOCTH 3€MHOrO TOMIa
(Ilymep u [Ipesunit Eruner) ganu pesyantrar 360 cyrox. Opmu rpanye,
0 MHERUI0 [peBHUX HabmwopaTeneit, —ato nyrh, npoxopumseiii Colnmem
[0 SKIUITHKE 33 OJHHU CYTKH.

1.15. OO0piuail usMepsaTs BpeMs ceMuaHeBHON Hepeaeld Bo3HNK B JIpes-
unem Banunone. Heenst coorBercTRyer yersepTy CHHOZMYECKOTO MeCsIa U XO-
ponso GukcHpyercs 1o TyHHbIM (pasam. BapuiaoHckue aCTpOHOMBE 00HAPY M HLITK
TaKKe, YTO YUCJO NepeMelaloINXCA OTHOCUTEILHO 3BE3] APKUX HeOeCHBIX
o6bertoB Toxke ceMb: Coanme, Jlyna, Meprypuii, Benepa, Mape, I0murep,
Carypu. Hassauus nueil Hegesli y HEKOTOPBIX €BpONIEHCKUX HAPOMOB H B Ha-
CTOsAIILee BPeMA OCHOBAHB! HA MMEHAX YIIOMAHYTHIX KOCMUUeCKuX Test. Mecan
KaK efMHIINA H3MepeHlis BpeMeHY NepBOHAYATILHO CBA3LIBALCA ¢ IePHOAOM
M3MeHeHUA JAYHHBIX (a3 (cunonuyeckum mecsiiem). Ho ciaenyer zameruts,
YTO He Y BCeX HapOJOB HeJess COJep:Kaja CeMb QHEH: Haupumep, y erumn-
tsin ona cocrosma u3 10 gmelt, v maiia u anrexos — u3 13.

1.16. Haspauus MecsAleB COXPAHMIHChH OT CTAPOrO PUMCKOIO KANEH-
#aps, B KOTOPOM CYET MecslleB HAMMHAICA ¢ mapra. B arom KaieHpnape
ausapb 11-it mecsn, gespans — 12-1.

1.17. Ilpu ycrasoBiaeHMM TPOLOJIKUTEABHOCTH CYTOK B 24 yaca me-
NOJb30BaNACH REeCATNYHAA CHCTEMA CHYMCIeHUA, Koropas Gwlia mzobpereHa
B Erunte panbwie, uem B Mupuu. [ens geswonu wa 10 vyacoB u no oadomy
yacy fnobaBnsnn Ha BeyepHue M yrpennue cymepru. Ilosznnee na 12 wacos
Oblna pasfieneHa W HOYHAS 4YacTh CYTOK, IDU 3TOM HOYHBIE M JIHEBHble da-
cpl "e Oninu pasubiMu. Toasko ¢ IV B. go H. 3. OBl BBeNEH OAMHAKOBHIN
4ac s Moboro BpeMeHn CyTOK.
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1.18. C nosBnenuem Keie3Hnx Jopor u TejerpadHo-TesedOHHOI CBA-
3M BO3HWKIA MOTPEOHOCTH B €AMHOM BPeMeHU Ha OONbINX TEPPUTOPHIX
[IPY COXPAHEHNU NMPEHMYIIECTB MECTHOTO (CPEeAHero CONHEeYHOr0) BPEMEeHH.
Tarkoit BuI cuvcaeHus BpeMeHM M NOJTYUUS HA3BAHME NOACHOZO BPEMEHU.

1.19. Henopasymenne ¢ I'omepom ne umesno 611 mecra, ecan Ol Ha-
(la nJiaHeTa, MepeMelliasch B [MPOCTPAHCTBE, BHITOMHANA TOJHKO [Ba popa
asukennst — sokpyr Coantta 1 BOKpyr coberBenHoi ocu. Torma wa mpors-
JKeHIM MHJUIMADIOB JIeT HAJl CeBePHBLIM IOJI0COM 3eMJIH KpacoBaiach Obl
onHa u 1a xe «[lomapuas 3sespar», manpumep, npuseiyHan Ham @ Mason
Meznsegnnsl. Heszaxonamue 3B€3ibl ANA Kask[0# NAMHOH IIHMPOTHI 38MHO-
ro Imapa BCerfa OCTaBAMKUCE OBl HEe3AXONAIMMH, & 34X0fAllHe — BEUHO
«Kynajxuch 661 B MOPCKMX BOJHAX».

Ho ato ne rak. 3emias coBepuraer He JBa, 4 3HAYHTENbHO OOJIbIUe
pasiMYHBIX ABIKeHHH. B 4acTHOCTHM, OHa He TOJNBKO KPYTHTCH BOKDPYT
OCH, HO M pa3BOPAYMBAET CBOI0 OCb, KAK 3aNYISHHBIE HA CTOJE BOJ-
oK. CyinecTByer fBa THIA TAKAX ABMYKEHW: HeGolabuioe packauuBaHue —
HyTaluA, — Kaxmpoe koiebanue xoroporo miurtca okoso 19 yer, n mepjien-
HOe UIMPOKOE KadaHye — MPeHeccHs, — 3acTaBisiollee BOOOparkaeMyIo och
3eMJ OMUCHIBAThL MOBOJBHO INUPOKHI KoHyC: 3a 26 Thic. JeT KoHel 3eM-
HOW OCH TIPOXORUT Ha 3BE3MHOM Hebe Kpyr papuycom 23,5°.

TlosToMy B pasHble BpeMeHa 3eMHas OCh ObIBAeT HAMPABIEHA HA pPasHble
aBésppr: cerofiis poab «Ilomxspuoil 3se3fwpi» urpaer @ Manoil Megseawitsl,
a, ckaxkeM, 0000 mer Hasag a1y poab ucmonmsana ¢ [paxkoHa, a depes
12 000 ner Iloasapnoit 3eanoit craner Bera — a Jlupr. Ilpu stom ¢ teve-
HUeM BpeMeHY OJIHO H TO 3Ke CO3Be3Aue OKa3biBaerTcs HAa PA3HOM yHaneuuy
ot moaca. Cozsesmue, KOTOPoe PaHLUIE NPEACTABAANOCE HEBAXONALIMM fAJA
JAHHOI MeCTHOCTH, YAAJIHEBINUCH OT IOJIOCA, MOJKET flepeiiTy B pa3psf 3aXo-
aanmux. UmeHnHO 310 iponsoitio ¢ Kosmom Bonsinoit Mensepuie 8 Ipetun.

Boiuncnenus moxasaciu, uro 3000 ner wmasag, Bo Bpemena [omepa,
3péanpr Horiia we mpubnuskanuck B [penmu k ropHsonTy OGnmske dem
na 117, rak urc pedcTBUTeNpHO MeaBeauua He «OKyHaJa CBOMX 3BE3]
B Boausl Mopsi». Takum ofpasom, ctuxm [omepa me TONBKO He pawoT
IpaBa COMHEBATLCA B MECTe DOMIeHUA BeJIUKOro 1oata, HO W, HaoOOpOT,
NOATBEPIKAAIOT TPedecKoe TIPOUCXOIKIEHE TO3MBL.

1.20. OcHoBHOe gocToHHCTBO cucTeMbl Mupa IlTojemes — A0BOABHO
TOYHOE OIIICAHUE BHIHMBIX fepeMeneHui HeGecHuIX Tell.

1.21. OcHoBHOI HefocTaTOK cucTemsl Mupa llrosemes — onucanue
TONILKO BHJWUMBIX YIVIOBHIX TiepeMelneHnii HebecHbIX Tex, 4TO NO3BOJAIO
BBLIMUCIAATH JUIIb HanpaBleHus Ha Hebecuwie Tema. B mopenn Tlroxeses
He Aenanoch fajke IOTMBITOK onpeneieHus crpyKrypsl ConHewHOl cucreMsl.

1.22. HenopsukHocTh 3eMiM um KPYroBOM Xapakrep ABHKEHUA He-
BecHpIX TeJ.

1.23. IlpoctpancTBeHHOe pacrnogokeHne HeOecHBIX Tel, NMpHU3HAHUE
nx npmxkenus, obpamenue Jlyusl BOKpyr 3eMmyiu, BO3MOMHOCTL pacuéra
BUIMMBIX MOJIOKEHUM CBETHJI.
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1.24. TeouenTpuveckas MOfeIb MHPA HOCTOAHHO YCJIOMKHANACH C Ta-
KUM pacuéroM, 4To0bl OHa HAWAYYIINM 06pa3oM oTBeYasa AAHHLIM HabAIO-
AeHUi BUAMMOTO NOJOKeHMA ILtapHeT Ha Hebecuoii cepe.

1.25. Coxpanena cepa HemofBUIKHBIX 3B83J, OrPAHUYMBAIOILAS MUP;
COXpaHeHO PaBHOMEPHOE JIBM)KeHHEe [IIAHET, HIUKILI — OTCIONA HepocTa-
TOYHAA TOYHOCTh TIPENCKA3aHWs TOJIQKEHUA I1aHer.

1.26. Hpyrosaa ¢dopma opOur 4 paBHOMEPHOCTb ABWIKEHHA MO HUM
KOCMMYECKHX TeJl.

1.27. Ecaw ueHTp BPAIAOLIErOCA KPyra ABMMKETCA 110 INPAMOMA, TO
TpaexTopyeil M060i TOUKH 3TOTO KpYra ABJseTcs HNURJIOUAA. Eciu meutp
Bpamjaiolierocs Kpyra caM HBHIKETCA 10 OKPYKHOCTH, TO TOYKH Kpyra
BHIITHCHIBAKOT 3MUIIAKJIOHIHL.

1.28. B mopenn Mupa Iromemes nop snuyuksom NMOHHMAAH JOMOJ-
HATEALHYIO OKPYKHOCTb, 10 KOTOPOW JBUIKETCA ILIAHETa, B TO BPeMsA Kak
HeHTp 3MHIUKIA ABHKeTcA Mo Jefepermy, B UeHTPe KOTOPOro HAXOMMTCA
3emun. Coveranyme »TUX ABYX ABHIKEHHH — NO SNUIMENY u gedepeHTy —
T03BOJM/JIO He TONBKO KAadeCTBEHHO, HO M KOJMYECTBEHHO OMUCATH BUAM-
MOe [BUIKeHHe TLIadHeT. B coBpeMeHHON acTpOHOMUU TaKiKe WCHONb3YIOT
NOHATHE INUYUKA, KOTAA TOBOPAT O Tpaektopuyu msukenusa Coxanua (unu
IPYroil 3Be3gsl) OTHOCHTENHHO TOUKH, ABMKYLIEHCH ¢ TAKUAM Ke NEePUOLOM
0 KpyroBoit opbute BOKpyr uentpa amaktuu.

1.29. Ilepmoguyeckoe nBMKene IIaHeT NPEACTABAAIOCh B BULE KOM-
OMHAUUIl PABHOMEPHBIX KDPYTOBEIX ABHIKEHUH 10 HedepeHTaM U 3MULM-
KJaM. JTOT TMOAXO[ AHAJOTHYEH COBPEMEHHOMY pPA3/IOMKeHMI0 Nepuoguyve-
ckoit gpyuxnuu B pag @ypre.

1.30. OcuoBroe Habaomaemoe ABM;KeHHe HeGECHBIX CBeTUJ — CYTOU-
HOe BpallieHue — BLIMIANAT KAK KPYTOBOE, BEPOATHO, [0 AHAJOIAM, U JIpY-
TMe BHJBI JBMKEHHHA KOCMHYECKHX TeJ TOKEe IPeJCTABIAINCH KPYTOBBIMHU.
Tlog a1y upgew mnompomuwicAa uw ¢unocodckuit npunumui: Bcé HebecHoe
CUYHMTAJIOCh HAEANbHBIM, 3 «HIEATBHOM» (HUTypold CHHUTANACH OKPYKHOCTS.

1.31. /IsukeHue BePXHUX IJIAHET MO TIABHBLIM 3NHIMKIAM ¥ HUKHHAX
no pedepenraM ects OTparKeHue TOROBOTO ABueHua 3eman Bokpyr ConH-
na. [lepmon obpauienuis BepXHeil NJaHeTsl 0 3MHUUAKIY paBeH OQHOMY
rofy, IEHTpa 3NUUHMKJIA N0 AedepeHTY — CHIepHMYECKOMY IepHoiy obpa-
menns naaversl. [an HuKueld miaHerst neproj obpamenus no pedepeury
paBeH OIHOMY TOHYy. YMeHbIIeHHE OTHOCUTENBHLIX Pa3MepoB IMHUMKIOB
OTpa’ajo yMeHbOIEHUE PA3MeDPOB MeTeldb — YeM JAJblle IIAHEeTa OT JeM-
JM, TeM MEHLIIYI0 NMeTAI0 OHa onuchiBaer. [lna AaTéKux niaHer YrJoBOH
pasMep UeTIHM NPUMEPHO PaBeH YIay, NMOj KOTOPBIM ¢ 3TOW ILIaHeTH BHA-
Ha opOuta 3eman. :

1.32. [ismxenue mmaHeTh [0 3MMUMKIY CYHTANOCH PABHOMEPHBIM.
Ho nenrp camoro anuuukaa mepememanca no gedepeHTty cAoxHee: €ro
YLIOBasAs CKOPOCTh MPUHHMAJACH TOCTOAHHOW OTHOCHTEJNBHO He LUEHTPa
nedeperTa, a HEKOM BCIIOMOTATeALHON TOUKM (€8 HA3BIBAIHM MOUKOL IKEAH-
ma), yAANEHHOA OT UEHTpa HAa HeKoTopoe paccrosinume. llpu srom Ha ra-
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KOe e pacCTOfHMe OT IeHTPa, HO B IIPOTHBOMNONOKHOM HalpaBJeHUH,
cunTasach cMeméHHOM ¥ cama 3emns (cMm.: Bpoumran, 1988, c. 116). Kak
BuauM, cucreMa I[ltonemes Gblsia He COBCEM 2€OIEHTPUUYECKOI.

1.33. DPunnapx npepnonomun, 4to uentp 3emian u ventp opburs Conana
He COBUAJAIOT. JTO MOIBOMWIO TPABIIBHO NPERCTABATH U3MEHEeHUE paccTo-
auna or 3eman no Condmna B teuenue roga. Hpome storo, mo Iltgnemero,
asuxenue CoJHHA TpeCTaBisAeTcs PABHOMEDPHLIM He M3 LeHTpa ero Kpy-
roBoii opbuThl — nedependra, a M3 0c060H TOUYKHM — TOYKM 3KBAHTA, PACIO-
JOKeHHOH CHMMETPMYHO LEHTPY 3eMJH OTHOCHTENBHO LeHTpa medepeHTa.

1.34. B rtoure P nnadera mmeer camoe OplcTpoe NpPAMOE JBUKeHue,
TAK KAaK 3[eCh CKJIAABIBACTCH e€ CKOPOCTb 10 IMMUMKNY M CKOPOCTh 3I1H-
unkaa no pedepenry. B Touxe A nnanera mmeer oGpatHOe ABUMKEHUe,
KOTOPOMY COOTBETCTBYeT ed NoJI0/KeHue B POTHBOCTOAHUM. B Toukax Memx-
1y P n A, bamxe & A, HAXONATCA TOUKH CTOAHME, THE pe3yibpTHpYyIOMas
CKOPOCTH ILTAHETHl HANPABJIeHA K 3eMlle WM OT 3eMIl.

1.35. Hisruue nmuaders Kasyres 3eMHOMY HAONIONATENI0 «KAYAIOIM-
Mucsi» gamomoOue MaatHMka ortHocuTenbHo CONHIA, TO3TOMY BO3ZHHKIO
eCTeCTBEHHOE NPeATIONOKeHue, YTo OHM ABUIKYTCs Bokpyr Coauna, a oHo,
B CBOX Ovepelb, COBepIIAeT B TedeHue TOga NOJHBEIA 060pOT BOKPYr 3em-
au. JIBmxenne jke BepXHHX [UIaHET KA3ajloCh CBA3AHHLIM He ¢ ComHIeM,
a ¢ 3emaéil, IOCKONBKY OHU CHOCOGHEI 3aHMMATh MPOM3BONLHOE TOAOMNKE-
Hue orHocutenbHo CONmHIA.

1.36. Tuxo Bpare B 1588 r. mpeanommi KOMIOPOMHCCHYIO MOJETb
mupa, B Koropoit Connume u Jlyna obpamanoTca BOKPYr HenogBHsKHOI
3emiau, a Bokpyr ConHua o0pamaloTcsd OCTaJbHbIE NATh H3BECTHBIX TOTHA
miaHer. Uges nopoGHoil mopenn Mmpa Golla BHICKA3aHA elIE yYEHHKOM
[Inarona — lepaxaupgom Iontuiickum (388—315 go u. 3.).

1.37. [Ipuxenune Conuua mo sKIMNTHKE, CYTOYHOE ABUIKeHMe 3B8an,
ABMIKEHNE METEOPHBIX Ted BHe atMocdepsl 3emu, ppukennn VIC3 n Jlynm,

1.38. B rpybom npubnuskeHnu TPAEKTOPMM NBUKEHUA IIAHET OTHO-
CUTeAbHO 3eMIN €CTh 3NRIUKIOUIHL.

1.39. Bokpyr Coanna mno saIMnTHYecKod opouTE ABHIKETCH LEHTP
mace cucreMbl 3emasa—JlyHa, a RamABIE M3 9THX OOBEKTOB FBUMKETCA
N0 cBoell opbute BOKPYr 00wiero neurpa mace. Yenoapaysa monsTHve OTHO-
CHTENbHOCTH ABMIKEHUA, MOJKHO CYATATH, YTO TeIHOLEHTPHUeCKas opbura
JlyHB ecTh pesylbTaT CI0KeHHs €€ BIIMNTHIeCKOro NBRIKEHHS BOKPYT
3eMau ¥ mepeHocHoro, BMecre ¢ 3eMJéH, — Bokpyr Coanna. Pesyantupy-
fomaa opbura Jlywnr npegcraisier anannce, B goryce koroporo CosiHue,
a ¢gopMa KOTODOTO HEMHOrO MCKakeHa BnusHuem 3emau. Bo scex cmoux
TOUKAX reanoucHTpuyeckan opbura Jlyns ofpamena soruyrocrsio k Conu-
ny. C reoMerpuvecKoil TOYKM 3PEHMA ITa TPAGKTOPUA, KAK M Yy IIAHET,
0sM3Ka K sNULOUKJIOULE.

1.40. Tpaextopum pBHKeHUsA CHOYTHUKOB IUIAHET-TMTAHTOB OTHOCH-
TenbRo CosHga GIM3KM K SNMIUKIOUZE U OTIMYAIOTCA OT Heé TeM CHilbHee,
deM OOJIbINe IKCIEHTPUCHATET OPOGUTHL CIYTHUKA.
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1.41. Mopensr mupa HomepHuka 3aMmeHuna UpPMHLMN TeOHEHTPH3MA
Ha NPOTHBONONOMKHBIH eMy IPHHUMI TeiuoneHTpnama. OgHAKO B muchMe-
npenucaosun Pumckomy nane HomepHMR nbITancsi M3 TAKTUYECKHX CO-
obpaKeHUH BHYIIMTHL €My MBIC/Ib, YTO B CHJIy OTPOMHOTO pa3mepa cdeph
3BE3J M MAIOCTH TLIAHETHHX OpOHT 3eMIA U B TeJIUOUEHTPUTECKO CHCTe-
Me OKasmiBaercs Damska K uenrpy Beenennoi.

1.42. Teopua HomepHuka (RaKk ¥ [peALIECTBOBABINAA el TeOpHsA
ITtonemen) ommceiBaeT Bech H3BECTHBIH K TOMY BpeMeHnd MUp. 3BEajbI
BKJIW0OYeHB! B 001y10 ¢ mianeramu cucremy. Oun pacnosomensl na cdepe,
HEeHTPOM Kotopoii ciyut CoxHue.

1.43. Upes o nopewkHocTn 3emiud 6blla BhIcKasaHa eulé gpeBHerpe-
qeckuM yuéubiM Apuctapxom (310—230 mo n. 5.). Ilo ero Muenuio, 3emusn
ofpamanack BOKPYT Tela, PACHOJOXKEHHOTO B LeHTpe Mupa (HO He BOKpDYT
Coanua).

1.44. Apucrorens GbIT mpas, HO OH He yyéa rurastchkoe paccTOAHIE
no 3Bé3n. [loBog Apucrorens B MOAbL3Y HEHOABUMHOCTH 3eMIu NpH3Ha-
BajCs yuénpiMu B Tewenne nourn 2000 ner, o XVIII sexa.

1.43. V3-3a Goapoii ynanésHoctn 3Bé31 oT ColHIa pasMepsl mapan-
JAKTHYECKUX JIMIICOB, ONKMCHIBAEMBIX B Te€ueHHe rofa 3pésgamu Ha Hele,
4Ype3aBblYaiHO Maupl. BrmepBhle M3MepeHHe NAPALIAKTHYECKOTO CMeIUEHHHA
6vuto mposegeno B, fA. Crpyse y Beru toasxo B 1835—1837 rr. Caenyer
ormeruTs, yro IlTonemelt He ykassiBaa Ha (hakT OTCYTCTBUA HApaIaKTHYE-
CKOro cMeleHusA y 3BE3[ KaK HA JOKA3aTeILCTBO HETOABMKHOCTH 3eMJIH,
HOCKOJNBRY IIPECTAB/eHHe O UPAaKTHYeCKHM GeCKOHeYyHOM pajuyce 3BE3A-
HOIl cepbl OBLIO B ero BpeMs yie OOIENPUHATHIM.

1.46. Honepuuk npoBOauI U3MepeHNs MOJOMKeHnil 38831 Ha HeGeCHON
cepe NpU [IOMOIUY HPUMHTHBHOTO Hpubopa — TPUKBETPYMa, COCTOALILETO
U3 TPEX [epeBAHHLIX JHHEEK C JeNeHUAMN, 3aKPeIVIEHHBIX HA IAPHUPAX.
Ero npu6op nasan touuocts scero 10/,

1.47. flpieHue abeppamum cBeTa, T. €. W3MEHEHHUs HalpaBIeHHs
HA UCTOYHHMK, CBA33HO TONBKO CO CKOPOCThIO HAOMIOAATENA U He 3aBMCUT
OT paccTosHusg A0 ucrounuKa csera. CBeTnaa ONMCHLIBAIOT abeppalOHHbIE
BJIMNCHL OTTOTO, YTO B TEUEHNe rofia MeHseTcs HAIpAaBIeHIE [BHMKEHNd
3emian. [[na nabmiogatens Ha JaHHO#l nJaHeTe Bee 3BE3Jbl M BHETajaKTH-
YecKue O0bEeKTH ONMUCKHIBAIOT JJUHMIICH € OfHHAKOBOL BOJBIION TOXYOCHIO,
YHCJEHHOe 3HAYeHUE KOTOPOW HA3BIBAKWT nocmoannol abeppayuu. Jlns
3emann eé 3pauenne pasuo 20,5”. C ppyrofi croponsl, Gonbumas moayoch
MapaysIaKTHYeCKOT0 3MINIICA 3ABUCUT OT PACCTOSHUA A0 3Be3unl. [lna Gan-
AKafwnx 38é3j oHa He mnpessbimaer 1”; gas mucrpymentos Bpapes aro
Obla HELOCTYNHO MAaJjas BeJUYHHA.

1.48. Ha mupore Oxcoppa, rae paboran Bpapseii, n3 sapkux 3Bésjy
raneko v [IpakoHa 8 To BpeMs npoxopuaa Omu3 sexuta (z=3'), rue apax-
THYeCKM oTcyTcTBYer atmocdepnas pedparuns. [loxoxenue 3peansr BOan-
3U TOJIOCA IKJINNTUKH [efdaeT W TNapajJaKTHUECKHil, u abeppanHoHHBIH
ANIANCH GIM3KUMU K OKPYMKHOCTH, YTO HOBBIIIAET TOUHOCTH M3MepeHuil.
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Kpome Toro, npu BepTUKAIBHOM MOJIOMEHUHU TeNECKONA €r0 MeXaHWYecKHe
pedopManyu MUHUMANLHDL, 4 KOHTPONE MOJOKenUA ofjeruén.

1.49. Mexannka, kunemaraka. Tpyn Homeprmxka orBeuan Ha Bompoc
«KaK ABUMYTCH IIAHETHI?», HO IPUYMHBI ABIKEHUsA IIAHET B HEM He pac-
CMATPUBAJIHCH.

1.50. 1) Otrpoitue cucrembl cuyTHukoB H)nurepa, morasaBllee, 4TO
He TOIBKO BOKPYT 3eMiid MOrYT ofpallaThes KOCMHYECKHEe TeJa.

2) Orkpuitue das Beweper, B Tom dicie ¢assl «nonHod BeHepoi».
B cucreme Iltonemes Benepa we morna oxaswslBaThcA B 9TOH (ase.

1.51. «Coanye ece ¢ coboli naanemvr 6odum» B cucreme mMupa Tuxo
Bpare: umenso on mopmepuusupopan cucremy Iltomemes, «3acTaBuB» Bce
nnanerst obpamarsest Bokpyr Coanma, a camo ConHpe ¢ milaHeraMu —
obpamarbca BOKPYr HENOABIPKHOW 3eMJIH.

1.52. Hax usBectHo, BeHepa B CBOEM BHUIUMOM [BHKEHMU HE YAANALTCA
or Coanna Gouxee wem Ha 48°. [losromy ecam 6pt oHa obpaianack BOKPYT
3emau, eé dasnl 0 cBOEMY BHellHeMy BHURY HanoMuHatu Ot $asel Jlymnl
nu6o BOMM3M 3MOXH HOBOAYHHA (ecau Obl Bewepa 6Geina Guxe x 3emie,
qem Coianne), nubo BOnu3u noxHoxyHus (ecau Ovl Benepa pacucaaranack
paapme Connua). Ho mu B Tom, Hu B apyrom caydasx Bemepa mngorpa
He gocrurana Onl aswr «ueTBepreii». A Ianunest suges eé u B dTux Gaszax.

1.53. Bce BepxHue miaHersl H3-3a YAAJTEHHOCTH [MOUTH BCELHA BHJHbL
6 ase <IOIHONYHHUA», O03TOMY Y HHX HU3MeHeHUd (Paswl Malo3aMeTHbI.
Y Mepkypusa, Kak u y Benepnl, nabaionaercs umamenenune ¢asnl, HO 3Ta
mianera u3-3a Gausoctn k CoMHIy oueHb clokHa Ausa HabmogeHus: Mep-
Kypuil BumeH ¢ 3emnu Bcerfa Gauako K COMHMy ¥ HU3KO HAX MOPH3OHTOM;
B TeUeHHMEe rofja ero MO;KHO HabiogaTh JUIUL B KOPOTKHME WHTEPBAJLI Bpe-
MeHH; K TOMY Ke yIOBOH pasMep MepKypus CyUIeCTBEHHO MeHBINE, 1eM
Besiepnl. YunThiBas KauecTso Teneckona lajimies, NOpasuTeNLHO, YTO OH
emor 3ameruts gake dasn Benepnt.

1.54. IloroBopka BepHa. Jlyna JBHUKeTca HEJATEKO OT IHKJIUITUKHE,
110aToMy BOJIH3M NOJHONYHUA 3UMOM OHA HAXOQUTCA TIOYTH TaM Ke HA He-
e, rage Coarnne Jerom — Oau3 cesepuoit dactu sxannturd. CaegoBareisHO,
Jlyna sumoit noBropser fHesHo#t nyts CodHua B pasrap Jera, T. e. (B cpef-
HUX IIUPOTAX) BOCXOANT HA CEBEPO-BOCTOKE, NONHUMAETCS BBICOKO Hajl
rOpHU30HTOM HAa 10re ¥ 3aXOfMT Ha CeBepo-3amaje.

1.55. Uncno rajakTUR Ha efUHHMILY [JOINaAl He6eCHOM cheprl (ecan
HCKIIOUUTE Todocy Muednoro Ilyrd) npaktuuecKd He 3aBUCHT OT Ha-
npasaenus. VI3 asroro caegyer, uto Bcenennas n0KaidbHO M3OTPONHA, 4TO
cootserctByer Npunuuny Kysanckoro. Boaee crporuit mogxon yreepsiknaer,
4T0 00 OOHOPOAHOH W H30TponHOoH BceleHHOW MOMKHO TOBOPHUTL TOJb-
KO B OTHOIIEHMHM MacurtaGoB, cyuiecTBeHHO GOJbLIMX THIMYHOTO pasMepa
CKOIUIEHNH FaJIaKTHK.

1.56. U3 npunuvna Kysanckoro ciefyer npocTpancTBenHas ORHOPOA-
Hocrh BceneHHOM, KOTOpaa IOATBEPKIEHA DKCIEPAMEHTANLHO A GOnb-
mux o6hEMOB, UMEWUIMX XapakTepHbldl pazmep ~ 100 Muxk.
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1.57. IlpuanaHue HMOEANBLHOTO KOCMOJOTMYECKOTO TPHHIUOA NPUBO-
IOMT K KapTuHe craymonapHoli BceneHHOHN, KOTOpas IPOTHBOPEYNT BCEMY,
9T0 HaM M3BECTHO ¢ BceseHHOH.

1.58. Aumponnblii kKocmosoeuneckull npunryun, yTBEPKOAIIUNE, YTO
MBl jKuBéM BO Bcemenmmol, B kOTOpOl HA JanHOM 3Tanie 3BOJIONHMU BO3-
HUKIH OMArONpPUATHBIE NNA SKH3HM YCAOBUA., ITH YCJIOBUA OTYACTH OBLIH
3aJ0’KeHbl B CcaMble NepBble MTHOBEHMA CYWeCTBoBaHUA Hamed Bcee-
JIEHHOH, cpa3y nocie Bojbuioro B3phiBa (3HAYEHMA MHUPOBBIX KOHCTAHT,
NePBUYHBI HYKJICOCHHTE3, BO3MYlleHUs wiotHocry matepuu). Ho noxno-
CTBIO OHU pealu30BalMCh No3xe, Korna BcenewHas oxaagmiack, a mepsoe
MOKOJIeHME 3BE3]] CUHTE3NPOBAJO HEOOXOZMMBbIE NJIA KU3HU CJHOMHBIE XU-
MUYECKNe dJeMEHTHI.

1.59. Bugumoe monosxenmne Habuwoparens B neHrpe Hefecuoit cdepsi;
CYTOYHOe BpAIUEHHe CBeTHJI BOKPYT HabGmofarens.

1.60. HocMonoruuecxoe pasberanue raJakTHK, IEHTPOM KOTAPOTO, KaK
Kamercs, CAYKAT caM HabiogaTens.

1.61. Orxpeire saxkoma Xab6aa (1929 r.), yreepmpamouiero, yro
CKOPOCTH yHalNeHMs TAJaKTUKKM NPOMOPUHOHAILHA PACCTOAHIII N0 HeE.
N3 aroro caepyer omHOPORHOCTL PacIUNpPEHHsi CHCTEMbl TFANAKTUK H OTCYT-
CTBHE BHIJENCHHOIO IEHTPA.

1.62. OrkphiTHe 3aKOHA BCEMUPHOIO TATOTEHMA.

1.63. Qusnyeckue M XUMMYECKHE HCCAEHOBAHUA METEOPHUTOR, 4 NO3-
AKe — MCCIefoBaHUe AYHHOTO CPYHTA.

1.64. Jucnepunus Depuana Marenmana B 1519—1522 rr., nBuraace
B 3amafHOM HampaBiXeHud, sBrnepseie oboruyna 3emiaro. Korma yvacrmu-
KU 3KCHEeAULu BEPHYJIHCHh HA POAMHY, TO OOHAPY)KMJHU, 4TO PABOULAUCEH
B cuére AHeH W YHCENI MecAlla ¢ OCTABABIIUMUCS Ha Oepery JRilTedAMu
POBHO Ha OIIHM CYTKH: MODAKY «IOTEPAAU» 3TH CYTKHU.

Heno B ToM, YTO IyTEINECTBEHHHKH, HPOABUIAscCh Ha 321141, Be3fe
HUAY N0 MECTHOMY CONHEYHOMY BpeMeHH, KOTOpOe OTCTagt OT BpemeHu
Toukn crapra sxcnegunuu. IlocTelneHHO MOTBOAS CTPeNKM CBOMX YACOB
Ha3a#, K KOHIly KPYTOCBETHOTrQ MyTeulecTBMA MOPAKM He JAOCUYMTAJHUCD
ogHuX cyToK. Ecnu OBl OHM ABHUranuMchb HA BOCTOK, TO HM OBl IPHILIOCH
fiepeBOJIUTDL Yachl BIEPEN U OHM CYTKHU OKa3aJdMCh Obl MHIIHUMHU.

Ilosicnoro BpeMeHH TOTa He CYIECTBOBANO, HO e€r0 BBEieHHe MOCHae
1884 r. He M3IMEHMIO CHTYAIUI0 NPHHUMIHANLHO: PA3HUUA JUIIL B TOM,
YTO Temepb, WyTelmlecTByst Ha O0JblLiNe PACCTOAHUA [0 RONTOTE, HAM MPH-
XOQUTCHA TEPeBOAUTh 4Yachl BHePe] MM Has3aj Ha IeJoe YHCJIO 4acos,
He MEHAA CYET MMHYT M CEKYHA,

Iloatomy, Bo usbeskamue OWINGOR B cuére AHeHd, Ha NOBEPXHOCTH
3eMIn ycTaHOBIeHA JMHEA TepeMmeHst AaT. COrNacHo MeEKIYHADOAHOMY
COrNaMIeHUIo oHAa MPOXORMT TIO MajoHacenéHuuM obaactam Ceseproro Jle-
posuroro @ Tuxoro oxeanHoB BOau3m Mepupuana 180°, orcrymas or mero
K 3amafgy — y ocrpoBoB Bpanrens n ANeyTCKUX, K BOCTOKY — Yy NOXYOCTPO-
Ba Yykorka, ocrpoBos Pumwu, Camoa, TomuraraGy, Kepmapmexk u Yaram.
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K samapgy ot nuHUR mepeMeHs! HATHI YUMCIO MECALA BCEria Ha efUHUIY
fonpiue, yem K BOCTORY OT Heé. [loaromy mocne nepeceveHus 3TOM JHHHK
¢ 3aMajja HA BOCTOK HEODXOJMMO YMEHBIIUTL KAJIEHIAPHOE YUCI0, & MOoCie
nepeceveHuss ¢ BOCTOKA HA 3anaf — HaoOOpOT, YBEIHYUTh HA eNHHUIy.
IT0 [OJIKEH Jfenarh JIODON [MyTEeIIeCTBEHHHK, KOTOPHLIA jKedaer, 4Tolni
€r0 JHYHBIH KaXeHNAaph COBHNAjaN ¢ KajJieHAapéM TOH MeCTHOCTM, T7ie OH
B RAHHLIL MOMEHT HAXOAMTCA. He uMeer snaueHus, nmepegBuraercsA JH OH
MeAJeHHO — [0 MOPIO, uidH 6BICTPO — IO BO3LYXY.

1.65. B smoxy oTkpbITHS AMEPHKM HOBBIH CTWIb elé He GbIl BBEHSH.

1.66. Pasnuune MeRAY OAMAHCKAM KX [PUrOPUAHCKUM KaJICHAAPAMHA
(1. €. MEJKIY «CTApBIM» ¥ <HOBBIM» CTHJIAMHM) COCTOMUT B NPABMJIE CUETA BH-
COKOCHBEIX JieT. B 101paHCKOM KaleHJape KaskAbld 4eTBEpTHIN Trop (HOMeEp
KOTOpOT0 JeiuTcA Ge3 OCTATKA HA 4) CUMTAETCS BHCOKOCHBIM H CONEPIKUT
neAp <«29 deppans». A B TPUTOPHAHCKOM KajeHjiape 3TO NPABHIO J10-
NoHeno: cpexy OOBLIUHBIX TOHOB BMCOKOCHBIE HA3HAYAIOTCH TAK Ke, Kak
B IOMAHCKOM; HO Cpelid BEKOBBIX TONOB, OKaHYHUBAIOWMX CToJerdsa (Ha-
npumep, 1700, 1800, 1900, 2000, u T. J.) BUCOKOCHBIME CYUTAIOTCA TOABKO
Te, UHCIO CTOJNETHH B KOTOpHIX menurtcsa Ha 4. IToaromy 2000 r. 6wt Buco-
KOCHHIM M B IONIMAHCKOM, M B IPMIODMaHCKOM KajeHaapsax, a 1700, 1800
7 1900 rogsl 6bLiM BUCOKOCHHIMM B IOJIMAHCKOM KalleHhape, HO He Obi-
JU B TPUTOPUAHCKOM. BoT moYeMy MMEHHO B BEKOBBIE ['OJbI IIPU Iepexofe
oT heBpass K MapTy 110 IOJHAHCKOMY KajleHZapl, KOTIa B HEM NOABJISeT-
cAd AUUIHee (¢ TOYKH 3PEeHMUA IPUTOPHAHCKOT KajeHfapsa) «29 despaisa»,
Pa3HMIA MEKIY STHMH KaJeHRApAMH yBenuuyuBaercs Ha 1 gens; He npo-
HCXOZUT 3TOr0 TONBKO B T€ BEKOBBIE TOOBI, WHCIO CTOJETHH B KOTOPBHIX
AeAnTCA Ha 4.

Becy XX Ber pasHuima Mempgy WIUGHCKAM U IPHTOPHAHCKHM KaJleH-
papamu cocrasisiga 13 pueii. B 2000-m BHCOKOCHOM rogy oHa He wu3-
MeHunach. Teneps ciefyer maTh OYEpeNHOTO BEKOBOrO rofa — UM Oyger
2100 1., BUCOKOCHBIH B I0JIMAHCKOM U TPOCTON B IPUIOPHAHCKOM KalleH-
napsax. Ilosromy B Moment Hacrymienus 29 despana 2100 r. no crapomy
ctrmio (T. €. MO IAWAHCKOMY KalleHAapio), COOTBETCTBYIOIMI HACTYILIe-
amo 14 mapra 2100 r. no nHoBoMy crmuio (T. e. IO IPHTOPHAHCKOMY
KaJeHAapIo) pasHUIA MeIY STHMY KaJeHJapaMu yBenuuurcs fo, 14 puei,
T. €. POBHO [0 [ABYX Hefelb.

Ciuenyer 3aMeTHTh, YTO OUH M3 ABTOPOB KHHUTM HEJABHO MOITYCTHI
npoMax IpH perieHdHU 3TOH 3a1a4y, YKasaB B KauecTBe orBera pary «1 map-
ta 2100 r. no wosomy crmmwo» (Cypaum, 2002, zamawa 2.14). dro Gbura
He OnedaTKa, a pPe3y’abTaT HeZOCTaTOYHO MIYBOKOre aHAMM3a B3aWMOCBSA-
3 IOTHAHCKOTO M TPHTOpHAHCKOro Kaneugapeit. [Ipmuocs umrarensam csom
U3BHHEHUA, MBI JO/IKHBI OTMETHTb, 4TO OmMOKA 5Ta TUOWYHAA;, KAK OKa-
3a10ch, OHA BCTPEYAETCA B HECKOJIBKHX KHHIAX IO HCTOpUH KaleHAapA
U XPOHOJOTUH. 3aMeTUTh M UCHPABUTH 3TY OIIMOGKY NOMOINIO HaM MHCHEMO
npodeccopa U. X. T'amesa (Boarapus) or 23 ampeas 1979 r., oGuapy-
xennoe B apxuse I . Kyauroscrore. [Inst monsors! peurenus 3agadu
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NPUBOAUM BEJIHUYHHY MOMNPABOK HIpU Hepexoje MeXJy HOBLIM U CTapbiM
KaNneHJapHLIMU CTUNAMU!

Late Ioupag- r Narw Ilonpas-
10 CTaPOMY CTHIIO Ka (cyr.) M0 HOBOMY CTHJIIO ka (cyr.)
1

5/X 1582 — 28/11 1700 +10 15/X 1582 — 10/111 1700 —10
29/11 1700 — 28/11 1800 +11 11/111 1700 — 11/111 1800 —1It
29/11 1800 — 28/11 1900 +12 12/111 1800 — 12/111 1900 —12
29711 1900 — 28/1i 2100 +13 137111 1900 — 13/111 2100 —13
29/11 2100 — 28/11 2200 +14 14/111 2100 — 14/H1 2200‘—] —14

1.67. JIns npnbamkénHoN OLEHKN ROCTATOYHO CPABHUTL OJecK sajapa
KoMmeTel [ajies ¢ O1eckoM Rakoro-am6o ussectHoro teia ConHEYHOH cH-
CTeMBI, PACHONOKEHHOro HpUOIU3UTESBHO HA TOM Keé PACCTOSHHHU OT 3eM-
au u or Coxnna. Hanpumep, Ha paccroanum 9,6 a. e. or Conuua u 8,6 a. e.
or 3emum (B upormBocTOsiHMM) pacnogaraercss Carypm. Opguu u3 ero
cnytaakos — Hanmmeo — umeer pasmep 30X16 kM # Gaeck okoso 19™.
Paaunna B Giecke na 5™ coorBerctByer 100-KpartHOMy OTHOMIEHHIO TI0-
TOKOB cBera y 3eman. Ucmomnsays doromerpuyeckuii 3axon (00parHbIx
KBaJPATOB), MBI BUAMM, 4TO OT Takoro Tena, kak Hanumnco, Ho ynanémno-
ro or Connna u 3emym Ha 11 a. e., ocBeménHOCTL Y TeJleckona Obina 6bl
meHbIDe TONbKO B (11/9,6)2-(11/8,6)2=2,1 pasa. 3mauur, miomwann ce-
ueHMA Agpa Komersl [amixes B 50 pas, a pasMep B 7 pas MeHbllle, yem
y KRanncero, ecnim ux nosepxHOCTH OTpPAaXKaIOT CBET OfiMHAKOBO. B atom cary-
Yae guaMerp AApa KoMeTel Onln 6n OKOJO 3 KM.

Ho menocpencreenHsie u3aMepeHns IoKaszaiu mHoe: Korga B 1986 r.
AP0 KOMeThl ¢ GJIN3KOT0 PacCTOAHMA M3YUWIM aBTOMATHYECKHME MeEXIia-
HerHble craglun (coBercrue «Bera-1 u 2» u esponeiickan «I@xorro»}, oka-
3aJI0Ch, UTG AAPO KoMerhl uMeer Kaprodereobpasnyio Gopmy, IIUHY OKONO
15 kKM ¥ mApYHY OKOMO 8 KM, a ero WOBEPXHOCTh <«YepHee ymisf» (Bo3-
MOMKHO, OHa TOKDHITa CJ0EM OPraHMYECKMX COeJUHEHHil, HalpuMmep, mo-
TuMepusoBaHHOro gopmanpierunna). Takas TéMHAA HOBEPXHOCTh OTPAXKAELT
CBET BO MHOIO pa3 XyKe, 4eM MOBEPXHOCTH NefsHbix cnyrHuxkoB Carypua.

BeposaTHo, KOrma-10 M IIOBEPXHOCTH JIEXAHOrO sAApa KomeTsl lannes
Obia rtakou ke cBewtofi. Ho, npodims Hecxonbko pas BOnusnm Conn-
1a, OHA NOTepAsa Jerko MCOAPAIOIIMEcs BelecTsa M IOKpHIJIACh TBEP-
IOl TyromnaBkoi Kopo#l témHoro npera. llpoBepurs 3TO mMyTéM mpaAMoro
3KcHepuMeHdTa, ObITh Moer, ymacres B 2061 r., xorma xomera Tlammes
ROJKHA B ouepenHoil paa npubiusumrsca k ConHuy. Bnpouem, sroro mo-
KET M He CIHYyYUTHCA: eCTh MOJO3PeHHE, uTO 3HAMEHWTas KoMeTa morubia
14 despans 1991 r. na rensouenrpuveckom paccrosHnu 14,3 a. e. Ana-
U3 TocAenHero CHUMEA, 3a(HKCUPOBABIIErs BCULILKY KoMmerhl [aimmes,
[OKAa3aJ, 4T0 TpHU 3TOM u3 sAfpa OsuTo BHIGPOIIEHO IBIIEBOEe 061aKo, fAp-
kocth Koroporo B 300 pa3s mpeBOCXOAMIA OKUAAEMYIO APKOCTH KOMEThI
Ha takoM paccroanun ot Conuna. Ilocne atoro Gonsiue He HBLIO NONYyYEHO
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HU ONHOTO H300paskeHUsa KoMeTnl lanjied, XoTa ¢ MOMOMILI0 KOCMHYECKOTO
Tesleckonia uM. Xab6ma eé MoKHo Obln0 Obl HAGMIOAATH HA JIOGBIX y4acT-
Kax opOutel, mame B apenum, rae 61eCK KOMeTHl JOJMKEH COCTaBaATh 29™.
IMo-pupumomy, ¢ womeroii [amies uro-to ciryunsnock. [Jomayrcs au eé Bo3-
Bpautesus 8 2061 roay?

1.68. 3a Bpems nonéra xopabaa 3emasa TNoBepHyJIAch Ha Yron
360°-1,5" /24" =22 5°. Cienoparenbro, Kopabnp ONYCTHICA Ha UIMPOTE
Baiikonypa u ma 22,5° sanagmee mero (B Caparosckoil obmacty).

2. PazruTne MHCTPYMEHTOB H METOXOB HCCIeIOBAHHUI

2.1. THOMOH, TO ecTh BepTHKaNbHBIA mect. [Ipyu NOMOIYM HeTo Mo AJIH-
He TeHy of CosiHLa MOKHO ONpele/NTh HANPABiAeHWUe MONYAEHHOH JIHUM,
IMBPOTY MeCcTa, HAKJIOHEHWe BRINITHKU K 9KBATOPY.

2.2. ACTPOHOMMYECKMI [OCOX — OMH U3 JPEBHHUX ACTPOHOMHUYECKHMX
npntopos. [Tosrossier onpefiensaTs BHICOTY CBETHJI HAl TOPU3OHTOM M YIJIO-
BOE pacCTOSHUE MeKIy 3BE3RAMH.

2.3. Ifemepudot — TaK HaA3HBAINCH AHEBHUKHM COOLITMH npH ABOpe
Anercannpa Maxrenonckoro. Cetivac adeMepuant — 310 cOOPHUKH ZAHHBIX
0 HpefcTOAIINX HeGeCHBIX ABICHUAX, COAepsKalime, B YaCTHOCTH, KOOPAHU-
HaThl HeOECHBIX CBETHJI B MOCIENOBATENbLHBIE MOMEHTHI BpeMEHHU.

2.4. Tlomycdepuvecknit uudepbnar craduca no3Bouser He TONLKO
OIIpedeN iTh BpeMst, HO TAKXKe, HCIONb3YA PABHOMEDPHbIE LIKAJLI, HArJAAIHO
U OLICTPO M3MEPUTH 3eHUTHOE paccrosHue um wacoBol yros Connpa.

2.5. Ilpu moMomy IKBATOPUAILHOIO KOJIBLA MOMKHO TOYHO (HUKCHDO-
BaTh MOMEHT PAaBHONEHCTBUA.

2.6. Hombuo I'mazenana mo3soJser yTéM NPOCTHIX HabaofeHuil cbe-
PATH Yachl, ONPENeJATE MOMEHT WCTHHHOIO MOJYRHA, HAXOKUTH IIHPOTY
MeCTa ¥ HAKJIOHEHue JKJIMITHKY K HeGecHoMy 3KBATOpY.

2.7. Kpome Conuna #a gHeBHOM Hebe HEBOOPYMREHHBIM TIa30M BHIHBI
JBa HOUHHIX cBeTHiIa — JIyHa m Benepa.

2.8. 3Béapuble KapThl OpeICTaBIAOT cO60H MPOEKNHUIO yuacTra cdepol
HA IUIOCKOCTh, a MOTOMY MacmTtal He MOKeT ObITH ONMHAKOBBLIM MO BCeH
rapre. Ha 3séagupix raobycax Macwtab mo Beel IOBEPXHOCTH ORWHAKOR,
HO Hebo npencraBneHO ¢ TOYKM 3peHUs BHeluHero Habiloparess, 4Yero
B IIPUHIUIIE He MOMeT ObITh.

2.9. Us-3a meGoubIIOro paguyca Kymoda rulaHerapust ero HefecHas
chepa BHIDIAXMT NPABUIABHO TONLKO M3 TOM TOUKH B IeHTpe 3a7a, Fle
YCTaHOBSEH MPOeKIMOHHBIN annapar haanemapuil. [us 6onbuinycrsa 3pu-
TeJled 3eHUT OKa3blBaeTCA CMeIEHHBIM K TOUKe ceBepa. A npu HabalopeHun
peanbHoil HeGecHOM ceprl B €€ IeHTpe BCerga HaXOMMTCA caM HabJio/1aTelb.

2.10. Jouctropmyeckue obcepsaropun — CroyaxeHmK B Aurimn (puc. 1),
3opau-Kap B Apmennu (puc. 2) u fip. — UMeNU BU3MPHI U3 MACCHBHHIX
KaMHell, pacnoJsioeHHbie Ha FOPM3OHTAIBHOM TOBEPXHOCTH, YTO MO3BOJA-
710, HampuMep, OMpeleNATh MOMEHTbl PABHONEHCTBHI ¥ COJHUECTOSHUIL
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K pewenuw zadauvu 210. 1) Cmoynzendn ¢ Aneauu (gesoncmpyryun). 2) Mezanu-
muneckull namamuux 3opay-Kap ¢ 250 xm k 1zeo-6ocmory om Epesana, damupyemviii 11 moi-
canesemuem 3o n. 3. B nepesode ¢ apmancrozo «3opay-Kap> osnavaem «Hamennoe 8oucko».

PasyMeercs, HUKaKUX KYNOJOB 9TH COOPYMeHUA He uMean. Brurors fo Ha-
yana XVII 8. wa ofcepraropusix TPOBOAWIKCH TOIBKO aCTpOMETPUYECKME
HaGMIOeHUA np) TIOMOUIM Pa3JMYHBIX YIJOMEPHBLIX MHCTPYMEHTOB (KBa- °
ApPaHTH, apMuiapusie cdepsl, actponsadun, ckaduce B T. 1.}, COCTOAHNX
0BBIYHO U3 CHCTEMBI JUOUTPOB C M3MEPUTENLHHMY JyraMn. B ténuisix crpa-
HAX OHM PacnoJarajluch Ha OTKPHITHIX Tiomankax (puc. 3 u 4), o B Ce-
BepHoii Eppomne MepupuaHHBIE MHCTPYMEHTHl COOPYMAIMCH B 3aKPBITHIX
noMeuleHuAX, GoJble MOXOMKUX HA IBOPUBI M 3aMKHM, YeM Ha COBDEMEH-
HBle acTpOHOMMYecKHe Oamuu ¢ xynoxamu. [Ipumepamm moryr cayxuts
obcepsaropus «¥Ypauuboprs Ha octpoBe Benm (pue. 5), mpuHagnemasumas
Tuxo Bpare, n nasuison One Pémepa (1644—1710), garcroro acrporoma,

K pewenuw s3adauwn 210. 3) u 4) Jraunmuueckas QpPMUALA U CEKCTMAnM,
yemanossennbie 8 1674 2. ¢ dpeeneir Hexuncrott obcepsamopuu (1279 2.).
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ORTHOGR APHIA 3
PRAECIPVAE DOMVS & ARCIS VRANIBVRGI! IN
INSVLA PORTHMI DANK1 } HVANNA Astronomia inftauran-
Jacjrnua arce annum 1580 y a TYCHONE BRAME
exadi- _funm

K pewenuiw 3adauwu 2.10. 5) Obcepsamopus Tuzo Bpaze «Ypanubope» na ocmpose Ben.

BIEpBbIe M3MEPHUBLUEro CKOpocTh cBera (puc. 6): [lo cux mop Mepupman-
Hple HHCTPYMEHTHI yCTAHABAMBAIOT B MaBMIbOHAX (€3 MOBOPOTHOrO KyIloJa,
a UMb C Pa3fgBUIKHON IEJbIO.

OnHuM ©3 TepBHIX MOABIMKHBIA KyNOJ CTl HPUMEHATh MONBCKHH
acrponoM flu T'esenmit (1611—1687), xors pmas cBoux acrpoMerpuye-
CKUX HAOMIOeHUN OH MCMONIh30BAN KIACCHYECKHH CeKcTaHT Ge3 TesiecKomna
(puc. 7). Ileperie HeGoaBHINE TENECKOMSI JIETKO IEPEHOCHUNNCH H HE Tpe-
GoBanu cnenuanbHoil Gamnu. CoseplileHCTBOBAHME TEJECKOTA M BO3PACTa-
HHE ero yBeNWUYeHHs C[e a0 BeTep OONBbIION MOMeXOH and Habironedmi
(teeckon nposkan) u tpeboBano mocrpoiiku Gamed, opHako B XVII
u XVIII Berax rtereckonsl 1opoi OBIM CTONBL AJMHHEL, YTO HX HEBOB-
MOKHO OblIO cmpaTatk mop Kynoa. IossjaenMe KOMIOAKTHBIX TEJIECKOIIOB
¢ aXpOMATHYECKUMH O0BEKTHBAMHU CEIAN0 BO3IMOMKHOH MOCTPOHKY clemu-
aNbHBIX NABUILOHOB A1A HAOMIONEHUI.

B corpeMeHHBIX 06CepBATOPUAX KOHCTPYKUMH GaIlleH ISt ONTUYeCKHX
TEJIECKOINIOR YPE3BBIYAWHO pPA3HOOOpA3HBI: OHU HMEIT Hoxycdepuyeckue
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K pewenuw sadawu 2.10. 6) Habawdaem O. Pémep.
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K pewenuiw

sadavwu 210. 7) [Hodeumnvii nasusvon Ana Ieseaus — npoobpas
nO60POMHO20 KYROAQ COBDeMERHOU bawnu meaeckona.
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au60 TpaHEéHBe KYIOJA, OTKATHIBAIOMINECH KPHIK, MATKIE HAaBeCHl U T. I
Pednexropsl pagmoTeneckonos B GOXBUIMHCTBE Ciy4yaes He HMEIOT 3a-
muTel ot arMocdepHHX ocaaKkoB M Berpa. Heitrpununie obceparopuu
NPEACTABIIOT CO0OM CIIOMKHBIE HENMOIBUKHEIE TEXHUYECKHE COOPYMHEHUS,
noMeuléHubIe B IIy6OKMX mIaxrax.

2.11. Teneckon cucrembl 'anuies, ¢ OTPUMIATENLHBIM OKYJXAPOM, CO-
BepIIeHHO Togo6eH 06bIYHOMY TenmeoObeKTHBY: OH CIIOCOGEH CTPOUTH H30-
Opaskenue RaNEKOro obbeKra HA JKpaHe, PACIOIOKEHHOM 33 OKYISIPOM.
Bur Mokere npoBepHTH 3TO ¢ MOMOMIBIO TEATPANBLHOIO OMHOKIA, MMEIoIe-
r0 Ty K€ OUTHYECKYI0 cxemy, uto u Temeckon lamumes. Oxyasap pomsken
Haxoaurhcsa mnepef, (GOKATLHON IIOCKOCTHIO OOBEKTHBA, HO €ro CJIeayer
BHIIBUHYTh HACTOIBKO, YTo6B MHUMHIE QOKYC OKynapa oKasaics Gamsxe
K 3Kpany, ueM (oryc oOvexrnBa. B sToM ciydyae Ha sKpaHe BBl HOJIYYH-
Te n3obpaskenne obrvexra. llosromy lanunero BoBce He 06a3aTenbHO OBLIO
cMotpers rnazoM Ha ColHIe: OH MOTr W3y4arh €ro [OBEPXHOCTh MYTEM
npoekuun m3obpameHus Ha Gesblil 9KpaH, KaK 3TO O CHUX [10p HeNalT
ACTPOHOMBI.

2.12. ]lns papaRCHAIBHBLIX Jy4Yell, 00bYHO MCIOAB3YEeMBIX B ACTPOHO-
MHuYecKuX mpubopax, ynomsaHyTas ¢opMa 3aKoHA MpPeNOMIEHHA NA6T NpH
pacuérax Xopouigie pe3yabTaTsl.

2.13. IruM HEJOCTATKOM ONHONMH30BHIX OOBEKTHBOB GBIIa HX XpOMa-
tnueckan abeppauus. [lonck HeuroronoM dopmul 06bexktuBoB aas pedpak-
TOPOB, CBOGOAHLIX OT XpoMarndeckoil abeppauun, IPUBEN ero K OTKPBITHIO
38BHCHMOCTH IOKa3aTelsl MPeJOMJIEHHA OT [JJIMHBI BOJHBI.

2.14. B 10 BpeMs He yMeau HeiaTh CIAGKHBIX aXPOMATHYECKHX 00D-
eKTHBOB, a 4TOOBl NMPOCTON OBHOMUH3OBBIH GOBEKTUB MABAJI HEOKPAIUEHHOE
n3obpakenne, ero (OKYyCHOE PACCTOSHME [OIKHO OBITH OYeHbL GONBIINM.
C TaKUM TeJECKONOM JerKo OBLIO TIOAY4YUTh GO0JbINOE YyBeIUdeHHe, HO
yIpaBAATL UM OBLIO OYeHb CIOHO. B mampHelineM, Korga Hay4HIUCh H3-
roTaBIMBaTL aXpoMaTuyeckue OOBEKTHMEBI, TENECKONBl CTAAW CYLIECTBEHHO
foJlee KOMIIAKTHBIMH.

2.15. Teneckon-pedpakrop ¢ guamerpom obbextuBa 6osee 1 merpa
[PAKTAYECKH HEBO3MOKHO HM3IOTOBUTHL: BO-IEPBHIX, TPYAHO OTIHUTH CTONb
KPYNHBH AMCK ONTHYECKM WAEANLHOTO CTeKNA; BO-BTOPLIX, ueM Gonbiie
ZVaMeTp JIMH3BI, TeEM OHA To/Lle, U TeM Goapiue MOrMOmIEHHE CBETA; B-Tpe-
THUX, KaKjoe HPOXOIKICHHE CBETa Yepe3 ONTHYECKYX0 NOBEPXHOCTb JMH3bI
HPUBORMT K norepe 4—6% suepruu. A y oOvexTusa pedpaktopa uersipe
TAKUX TOBEPXHOCTH.

HpoMe Toro, Tsskénass numu3a jedopMupyerca coGCTBEHHEIM BeCOM,
u co3fanHoe el m3obpamenue moprurcs. Camule KpPynHbie U3 CO3JAHHBIX
OO CUX IMOD JMH3 uUMeloT amaMmerp 1,5 M, HO »TO He HOJHOLEHHBIE 00D-
eKTUBBl pedpPaKTOpOB, a cneuMalbHble TOHKME JUH3BE 0c0b60# (GOopMBI —
KOPPeKIWOHHBIE MIACTHHEL 15 3epRaabhbix Teneckonos Imupra. Jlo cux
NOp KPYMHEHALIMM JUH30BLIM OGBEKTUBOM ocTaéresa cosmamusiii B 1895 1.
40-nioliMoBHIi 06nherTuB pedpaktopa obceppatopun Vepkca (CIIA).
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Y rteneckonos puamerpoM Gosnee 1 Mmerpa OOBLEKTHBH 3epKAaNLHLIE.
AcTpoHOMMYeCKHe 3epKalia TOXe CIeJaHbl M3 CTeKJIA WIH UOXOOHBIX eMy
MAaTepHaJIOB; HO €CHU JHH3Y MOKHO IOQAEPIKUBATE TOJABKO [0 NepUMe-
TPY, TO 3€PKAT0 — II0 BCEH IUIOWAAM THUILHON NOBEPXHOCTH, IOSTOMY OHO
He mporubaerca mop cobcTBeHHBIM BecoMm. H ToMmy ke zepkano moxer GHIThH
3HAYUTENBHO TOHDBIIE 3IKBUBAJEHTHOH eMy [0 [4aMeTpy JHMH3H — Belb
Y 3eprana paboTaer TOJBKO OZHA ONTHYECKAA OBEPXHOCTh, 8 HE BECh OG-
€M, Kak y nuH3bl. Hanpumep, fBe nuH3bI depKCKOro 06beKTHBA AHAMETDOM
1,04 M umesor Toamussl 6,4 cM (kpon) u 3,8 cm (Ppaunr), a 8,2-merposoe
3epKaJo HOBOLO TEJECKONa EBpOHeHCROI/I 10°kHOl obcepsatopur B Ynan
HMeeT TONUHY BCero 20 cMm.

B npouutom GonbmuM HegocTaTHoM pediIerTOPOB cYMTANACh Hegos-
TOBEYHOCTh 3€PKANBHOrO MOKPHITHA o6hexTuBa. Ho cOBpeMeHHAaA TeXHMKA
NO3BOJNsIeT OBICTPO BOCCTAHABIMBATH TNOTYCKHEBIIUH 33 HECKONLKO JieT
3epKANBHBIN CNOi O6BEKTHBA, TAK YTO 110 BCEM MapaMerpaM CerofHs Tele-
CKOTIBI-pehIeKTOPH TIPEBOCXOAAT CBOMX JIMH30BHIX COOpaThEB.

2.16. Pedparropur Gosnee npeguodruTeNbHBI [IA ACTPOMETPUUECKHUX
Habmopennii, Tak Kak gedopMaluAs OFHON [OBEPXHOCTH JWUH3BI NPH Ha-
KIOHHOM TIOJIOKEHMY TeJeCKOIa N0 HEKOTOPOil CreleHH KOMIeHCHpYyer-
¢ pedopmaumein apyrod noeepxHocTu. Pedurekropsl Gonee apdexrTHBHLI
B actpodusuyecknx HabmoneHUAx (PororpagupoBasue U CHEKTPOCKOIHs)
H3-32 TOJHOFO OTCYTCTBMA Y HHX XpoMaTHyeckolt abeppamud M DO3MOM-
HOCTH CO3[aBaTh Gojapiine OOHEKTUBEL

2.17. B tpybe HKemnepa neficreurenpnoe n3obpamenme, CO3gaRaeMoe
00'beKTUBOM, HAXOAUTCA B (OKANBHON IJIOCKOCTH OKyaspa. B aroil maoc-
KOCTH MOKHO TOMECTUTH OTYETHWBO BUAMMBIC B OKYIAP KOINBLA M HUTH,
Ipyd TOMOIM KOTOPBIX MOMKHO TOYHO M3MepPHUTh HeOONbIHe YNIOBbIE pac-
crossHNA Ha nebecHoll cdepe M opueHTAUMIO OOBLEKTOB.

2.18. Nzobpasxénubiit Ha pucyHxe Upubop — KBAJ[PaHT, IpeCcTaBis-
oIMUAH coboil YeTBepTh NPOTPALYHPOBAHHOTO Kpyra ¢ Busmpamu. Ilpn
HOMOIIM KBaPAaHTa MOMKHO H3MepATh BBICOTH HebecHBIX cBermia. [liaa
HOBLINEHUA TOYHOCTH KBagpaHtel Tuxo Bpare m Ymyr6era umenu Gonab-
wne pasMepsl. COBpeMeHHBIH acTpoMeTpuYecKHi npubop ¢ aHAIOTHYHBIME
GYHKUMAME — MEPUIUAHHBIA KPYT.

2.19. UsmepurenbHbie Jyrd BU3YAIbHBIX HHCTPYMEHTOB 3THX aCTPOHO-
MOB mMmeau Gonbmlue paguychl Kpususael. Hanpumep, kBagpanr ¥iyrbexa
uMen paguyc 40 M. .

2.20. C yBeamyenmeM pasMepa Teieckona (1. e. pgHamerpa ero o0b-
extBa) ObICTPO BO3pacTaer Bec (M CTOMMOCTB!) caMOro MHCTpYMeHTa, €rv
MoHTUPOBKY M Gawnu. [Ipn BpaieHnu teineckona NepeMeHHble HArpysKu
Ha MHOTOTOHHOE 3epKajo McKaxalor ero gopmy. [locaeqnum kinaccuvecknM
KPYIHBIM TeJeCKONIOM Ha IKBATOpPHAIbHOU MOHTHpOBKe 6b11 [lanomapcruit
5-metporerii pedurerrop, cosmanueiid B 1950 r. Cremysomumii ruranr, 6-me-
tpositit Teneckon BTA AH CCCP, nocrpoenssniit B 1976 r., yme umen
anbT-A3UMYTAJALHYI0O MOHTHPOBKY, NO3BOJMBUIYIO CYIECTBEHHO COKPATHThH
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pasMepbl CaMOro MHCTPYMEHTa H ero GaliHm, a TakyKe YIPOCTHTb CHCTEMY
pas3rpysKu rmaBaoro 3epkana. Ilpasga, npu atom BosHMKIA NpobieMa THAUDO-
BAHUA, T. €. CIEMKEHU 32 HeOOM, IOCKONBLKY Ha TAKOI MOHTHPOBKe Tpebyerca
NOBOPAYMBATE TeJeCKON OTHOBPEMEHHO IO JBYM OCSAM C NEepPeMeHHOH CKO-
POCTHIO, & TAKKe BpaIiars MPUEMHHUK ¢Beta B oKyce Teneckoma. Jra npob-
JeMa OpLIa pelieHa ¢ MOMOIbI0 KomIblotepa. C TOTO BpeMeHH BCe KPYIHbIE
TeJMeCKOIbl YCTAHABIMBAIOTCSA TONBKO HA ANbT-a3HMYTAALHOH MOHTHDOBKE.

Tiepexon or obbexkTuBOB 5-MeTpoBOrO KiIacca K 10-MeTpoBHIM moTpe-
foBaJs pacuieHeHusd 3epKajIa Ha vact. Mo3anuHsle 3epKaia cobuparoT MHOTO
cBera ¥ Hpu 31oM oveHb Jerky; 10-merpoBrie Teseckonsl Her-1 m Kex-2
MMEIOT IO HONOBOPOTHYIO aTbT-a3MMYTAIBHYI0 MOHTHPOBRY. Oprako nepexon
K 3eprasam 20-MeTpoBOTO Kiacca TpedyeT HOBHIX HHIKEHEepHBIX PeHIeHHUH.
Takue seprana CTaHyT HE TOJHKO MO3AHYHBIMY, HO ¥ OTEPSIOT IIOABIKHOCTD.
ITOMY YUUT HAC OYLIT CO3MAHMA KDPYIHRIX PAJUOTEIeCKONOB: BeJIHdYaliluune
aHTEHHBLI MHpPa HEIONBUKHO Jekatr Ha 3emue. Haopumep, 305-merposas
yaia B Apecubo ucnoansyer g o63opa Heba HeDoabIMe mepeMenieHHs
npuéMHUKA B (DOKYCE TEJECKONMA M, PA3YMEeercs, BpamleHue 3eMJn.

OnTudecKkne TeNECKONBI TAKONH KOHCTPYKIMH TaKiKe yKe CYIECTBYIOT.
Harnpumep, 9-merpoBsiii Tesieckon Xo60n —306epiu (Hobby—Eberly Telescope,
HET). Ero nocrpounn cuennanucrst obcepBaropuu Max-Jonanen (CIITA) npu
yuacruu actporomoB u3 yHuBepcuteroB CIIA u I'epmanunu. Ilonusii gnamerp
MO3au4HOTO cepHIECKOTro 3epKaia ITOro Teleckona coctapiuser 11 merpos,
HO ero iedicTBylomnias aneprypa «scero» 9,2 merpa. ITor Teseckorn ObL1 CO3AAH
B 1997 r. u Haspan MMEHAMU [BYX MELIEHATOB, MHOTO cAeJaBIIUX A pa3-
sutHa obpasosanua B CUIA — Yuubama Xo66u u Pobepra 9d6epan. On
YCTAHOBIIEH HA ceBepHOM wmpore 50° U MMeeT ANbT-a3UMYTAJIBHYIO MOHTH-
POBKY, Ha KOTOPOH MOKeT moBopavuuBaThea Ha 360° nmo asumytry u or 40°
10 50° mo sricote. Hecmorpsa Ha mepBoe Bneuatienue 0 MaJgo# HOABMIKHO-
CTH 3TOTO TEJECKONA, eMy JOCTYHHHI AJs HabmioxeHWd Bce OOBEKTH K ce-
Bepy oT HeGeCHOro IKBATOPA, T. €. POBHO MOAOBUHA Bcell HeGecHoul cdepni.

Yenemnas paboTa Tereckona Xo66u—36epan nossoamaa mpUCTYITHThL
K CO3[JaHHUIO CIeayIollero HHCTpymeHTa mopobuoi koucrpykuun: Ilpenens-
Ho Goabuoro rteneckona (Extremely Large Telescope, ELT) ¢ seprauom
pasmepoM 33 M, Y KOTOpDOro MeMCTBYIOL{aA ameprypa cocraBur 25 wm!
Jdro rurantckoe cdepudeckoe 3eprano Oymer cobpano us 169 mecru-
YIONBHBIX CerMeHTOB paamepom 1o 2,5 M. Ero yKpeuar mof MOCTOAHHBIM
yrJaoM D5° K TOPU3OHTY, a HaBeleHIle Ha oOberT Oymer MPOUCXOIUTH
3a CY6T BPAINEHHA KOHCTPYKIMH 10 a3UMYTY, & TAKKe 3a CUST BpalleHus
3eman u nepeMelleHnsa Kabuubel Habnionatensa B (GoKyce IMNIABHOTO 3epKa-
na. Habaopenusamu Oymer oxpadeHa WHMPOKas Modoca Heba B AMATA30HE
ckaonenuit or —10° go +72°. Ilpm srom a060i oObekt momkHO 6y-
IleT COnpOBOKAATH He MeHee uaca. Mcmparnenne cdeputeckux abeppanuit
MO33aUYHOrO 3epKata Oymer MOpyYeHO YerblpEX3epPKANBLHOMY KOPPEKTOPY
B raasuoMm ¢oryce. [Iuamerp uons 3peums cocrasur 3,5'. B nepcuexru-
Be — cOo3xapue NofobHBIX Tedeckonos auamerpom o 100 merpos!
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2.21. Wzobperenne OKyJIAPHOIC MUKPOMETpa MO3BOJMIO HOBBICHTL
TOYHOCTh YIVIOMEPHLIX maMmepeHui o 17

2.22. O6bekTuBsl pehpaKTOpOB TOr0 BpeMEHHM CTpajallyd 3aMeTHOMH
xpomarndeckoy abeppauuesi, BexencTBHe vero pasnndre B GOKYCHBIX pac-
CTOSHUAX IJIA Jyueil pasHoro HBeTa JOCTHUIAJO HECKOILKNX CAHTHMETPOB.
AxpoMarmyeckue OOBEKTUBBI BEICOKOTO KAauyeCTBA IONYUMJIM PACIPOCTPA-
HeHMe TonbKO B Kouue XIX Beka, xora Osin n300peTenbl elllé B cepefuie
XVIII B. ({sxon Moamong, 1757 r.).

2.23. C momenta csoero usobperenuss B 1609 r. Teseckon BBIMOIHAIL
ABe ocHOBHbIe PyHKnuu: 1) yBeAMYNBAT BHAUMBIA YTOX MEXKLY CBETHAAMHU
WIN IeTajiAMU HA NOBEPXHOCTU HeOecHHIX 0OBLEKTOB, YCHIINBAS TEM CAMBIM
OCTpOTy Hamero spenus; 2) cobupan Goibpuie cBera, 4eM 3Pav0oK Hauiero
[J1a3a, YCHJAUBAA 3TUM NPOHULAKINYIO CIOCOOHOCTH 3peHMUA.

B XIX Beke, nocae nzoGperenus gororpadun, y Teleckona HOgBUIACH
emé ogHa QYHKIMA: OH CTPOUT U300pakeHne HAGIIORaeMBIX 06 BEKTOB Ha G0
TOIUIACTHHKE MM IPYTAX NPUEMHHUKAX CBETa, MO3BOJAS MOJHOCTHIO 3aMe-
HUTH 171a3 Oojiee OOBEKTHBHBLIMK M UYBCTBHTEIBLHBLIME Ipubopamu.

Hus pabmopeHnit pasanuuoro Tuma Haubosiee BasKHA KaKasg-TO OXHA
113 TPéX YKasaHHBIX cnocobHocter reseckomna. [lostomy crpost cnenuanusu-
POBAHHBIE TEAECKONEB!, Y KajKIOT0 M3 KOTOPHIX OfHA CIIOCOOHOCTH BEIpajKe-
Ha Jgyumre gpyrux. Hanpmmep, actpomerpudecKne TeXecKOIBl [O3BOJAIOT
O4YeHb TOYHO U3MEPATH yribl Ha Hebe, HO ciaabble 3BE3TBI M MPOTSIKEHEHBIE
00BbeKRTEl ONIA HUX, Kak IpaBwio, HegoctynHsl. CymecrsyioT acTporpads,
B KOTODHIX IJIa3 acTPOHOMA IIOJHOCTHIO 3aMeHEH (DOTOIIACTUHKON WIH
9JIEKTPOHHBIM NPUEMHMUKOM CBeTa; OHU (UKCUPYIOT ciaabble M MpOTAKEH-
Hble 06beKTH. ECTh cosHeuHble TeNeCKONbI, A KOTOPBIX BAaMKHO He KO-
anuecrso coOpaHHOro cBera, a Goabmioi macmrab unsobparkenus. Ecto
TeJNECKONBL A MOJYUeHHUA CHEKTPoB ciabblX 3BE3N M TAJAKTHK — BOT
OHI-TO KaK pa3 AOLKHB cobupaTs ciaabuiii cBer ¢ 0OdBLLIOH NJIOWAAH,
no3ToMy mx obbekTuBbl cambie Kpynubie. CKOABKO 3afja4 Y TelTeCKOINOB,
CTOJABKO PA3HOOBDA3HEIX KOHCTPYKIMI, I0ITOMY HEYACTO BCTPETHUIHL [BA
ONMHAKOBBIX TMPoQeCCHOHANLHBIX TeJecKoma: ¥ KasKAoro m3 HUX CBOA crie-
LUATU3AIHA.

2.24. Jluo He MCHONB30BAN CIOMHBIe OOBEKTUBBI, IIOCKOABKY Te [1a-
10T JOLOJHUTENbHbIE OTPAJKEHUA OT MHOTOYMCIEHHBIX IIOBEPXHOCTe# JIMHS,
ycuauBaromue pacceasubiil cser. [lna mexiioueHust Xxpomarnieckol abep-
pauuu UCIOJb3IOBAICH Y3KOMOJIOCHBI ¢BeTO(DUIBTP.

2.25. ]JlnA CMHXPOHM3AUMHM BHICTPENOB C KAajKAOTO 3a4KOPEHHOTO KO-
pabia HeoGXOMMO BUJETL PA3PbIB CHAPALOB, BHINYLIEHHBIX ¢ COCEIHHX
xKopabiaeit. B mpocreiimiem cayyae MOMKHO CYUTATH, YTO HaOJMIOIEHHME [PO-
U3BOIMTCA ¢ YPOBHA MOPA U BCHBIIKA HabNONaeTcA TOYHO HA FOPH3OHTE.
Ecau R — papnyc 3emin, a cHapsAjx BapeipaercA Ha Bhicote H Haj CHTHAIL-
HBIM CYAHOM, TO 110 Teopeme I[lmdaropa merko HailTé paccTosHHE MEKIY
cynamu:

L=V (R+H)*—R?>~V2RH.
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Hass H=2 kM nonyuyum L~160 kM. [dame B 2TOM IpemenbHO AONYCTH-
MOM ciIy4dae Ha tpacce JloHgoH—Kanbkyrra npuinnock Ob1 gep:kath OKOJO
125 curHAILHBIX CYLOB.

Ha camoMm pgene, pgus Hagéxuoro HabiloneHus BCIBIIIKH U, TeM 60-
jiee, u3MepeHHUA e€ BEICOThI HAJl FOPH30OHTOM HeOOXOMHMMO, 4ToObI BCIBINTKA
Halnopanace Ha BeicoTe He MeHee 2—3°. Ilosromy npumérca paccraBaATh
CUTHaJbHBIe cyfa dame. Jlmmbs mpum pucranmuu B D0 KM UX BCOBIII-
K1 OyAyT BUEHEL Ha BBRICOTE OKoJo 2° Haj ropusontoM. CiregoBareinbHO,
II0 HPOEKTYy ¥YucToHa M [JUTTOHA TOJABKO HA ONHON MOpCKOU Tpacce Jlow-
pon—HKanbKyTTa AiA Hap$KHOW HABUraMU NPHUNLTOCH OBl epsKaTh COTHH
CUTHAJIbHBIX CYROB. '

IIpobremy ompefiesieHns JOATOTH PEIIMIM He APTHIJIEPUCTH, 4 YaCOB-
IOIMKA U acTPOHOMBI, cHabauB B XIX Beke Bcex KOpaOeILHBIX MITYPMAHOB
CEKCTaHTOM, MOPCKHMM XPOHOMETPOM M ACTPOHOMUYECKUM EKEeTOTHUKOM ¢
HPEeABEIYUCIEHHBIMI MOMOMKEHUAMU HeDOCHBIX CBOTHIL.

2.26. Crerino serge ofpabaTbiBaeTcs, 4eM MeTaJl, U HMeeT MeHb-
myio TemnonpoBogHocTs. Cepebpanoe MOKpHITHE uMeeT GOALUIYY (IOYTH

pasa) OTpakamIy cnocofHOCTh, YeM mojupoBamHad Gpomsa. Bro-

4HOe cepebpeHwe MOTYCKHEBIIEI0 3ePKAA TEXHOJOTMYECKH NpOINe, YeM
IOBTOpHAA NOJNMPOBKA Meranna. Merox cepefpenusi crekia OblI OTKPBIT
B cepegnHe XIX Beka, Torga u ¢TajyM M3roTaBJMBATL CTEKJIAHHBIE 3epKaida

Imm TeIECKOIOB.
2.27. Ynomanyrsie Tanbl pedaextopoB u pedpaKTOPOB MCIONB30OBA-
IHCH AJ1A HaOMIOleHUA COMHEUHBIX MATeH U NPOXOKACHHA BeHepsl mo gucky
Conrna. CrexnsiHHas MOBEPXHOCTH OTpazkaeT BCEro OKoNO0 3—4% mamaio-
IIleTO cBeTa, a cepebpsHOe NOKPHITHE HepefHeil TOBePXHOCTH 06beKTHBA 03+
BOJISIeT NPONYCTUTH B TEJIECKOI TONBKO HeGOJIBIIYIO YACTh COJIHEUHOrO CBETA.

2.28. Cepebpsanoe mnorpuitue Tpebyer NepHOIUYECKOro OGHOBIEHNS,
OHO MeXaHHYeCKH HEeIPOYHO. ANIOMHHKEBOE IOKPHITHE IIPH IIOYTH TeX e
ONTUYECKHX CBOMCTBAX ojiee MPOYHO, XOTA U ero HaHeCeHHA TpebyioTcd
cTenHaTbHEe BAKYYMHBEIE KaMEpEI.

2.29. ConneyHoe M3TyyeHHEe CHIBHO HArpeBaer TpyOy TeldecKOINa, Of-
4ero BOSHUKAIOT MOI{HEIe TYPOYJIeHTHBIE NOTOKM BO3JyXa, HOPTAILME H30-
Opaskenne ConHna. BakyyMmHbIil TegecKon JnmIEH 9TOT0 HETOCTATKA.

2.30. B HeKOTOPHIX aCTPOHOMHYECKHUX HHCTPYMEHTaX JKHIKHE 3epKa-
1a Bcé ke npuMeHsTesa. Peub unér o npusmennoit acrponsbun Tammkona
u ¢ororpaduueckoinl 3eHUTHON TpyDe, TWle MCIONB3YyeTca HEMOXBUKHBINA
COCyA ¢ PTYTBIO — TaK HA3blBaeMblit pmymusiii 2opusonm. Ho napabommye-
CKHe ;KMIKUe 3epKana 0 HeJaBHEr0 BPEMeHH, JeHCTBUTEILHO, He MCIOb-
30BAJNUCH.

IlpuuviH Hemony/JAPHOCTH TENECKONOB € JKUAKMMU 3ePKAJaMA He-
CKOXbKO. Bo-mepsbix, mapel pryrm spoBuTh; Hpu 6OibLIOM guaMerpe
3epKaja INOLALb UCHAPAIONEHCA TOBEPXHOCTH TAK BEJIMKA, YT0 HAXOHUTh-
cs PALOM C TAKMM MHCTPYMEHTOM ONAacHO. Bo-BTOphIX, BpalneHume cocyja
€ PTYTBIO JOJKHO IIPOMCXORUThH YPe3BBIYANHO cTabuabHO, MO0 OHO UPAMO
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cBA3aHO ¢ OKYCHBIM PACCTOsIHUEM 3epKaia (F), a 3HA4YUT, H ¢ KAaYeCTBOM
$HoKycHUpoOBKH M300paKEHHUS:

&P
8r?’

Tle £ — yckopenue cBobogHoro manenus, P — nepuoy oGopora cocyna. Ha-
npuMep, yto6b1 Teneckon umen F=20 M, cocyn noiyken cosepmars 060poT
3a P=127 cexynpn. Emé onna Texnmueckas mnpobiema — BbI3BaHHAs Bpa-
HIeHWeM TpACKa WIH TypOyJeHTHBIE BO3NYIUIHBIE IIOTOKH, IOPOKIAMOLINe
ps6p Ha mosepxHocTH prytu. Pobepr Bym Gopoics ¢ pabbio # BpemHbI-
MU HCIIapeHUsAMM, HANIWBAA HA DTYTh TOHKUI caoil macaa. Hawowen, ogHa
M3 BKHENIUWX NPUYMH HEeNOMYJIAPHOCTH JKUKAX 3epKaj — OHU «CMO-
TPAT» CTPOrO B 3€HUT; TAKOH TeJeCKON Hejb3fl HABECTH HA NPON3BOIBLHEIN
OOBEKT ¥ CONPOBOMKAATH ero (IS [ANTENbHBIX KCIO3unui npu ororpa-
¢upoBanuu) 6e3 MCOONB30OBAHUA HOUOTHHUTEABHOH OHNTHYECKOH CHCTEMBI,
HaOpuMep, CUepocTaTa.

OpHako B HAIIM JHY HOes KNIKOTO 3epKala BHOBb CTAJA NONYISAPHOMH.
Buavane Bpaigaomuecss cOCYpl CTATH [PUMEHATh U3TOTOBUTENH TBEDPHZBIX
3epkai: B 1990-e rogb mpu oTIMBKe 8-MeTPOBHIX 3ePKaj AJA TEIECKONOB
IOskHO# erponeiickoil 06cepBaTOPUE BIIEPBble OBHIN UCIOMH30BAHB BpPAL(a-
oUIecs HM3AMKHMIL], 4TOOB NMPUNATH 3aCTHIBAIOINEMY Marepualy dopmy
napabomouna. Uyrh mo3ke HAYAINCH IKCIEPUMEHTHl [O MCIOTL30BAHUIO
GOMBIINX PTYTHHIX BPAMAIOMUXCA 3€PKAJ IS ACTPOHOMUYECKUX Habmrofne-
Huii. K 2001 rony yxe Oblam cO3[aHbl TEAECKONBl ¢ MKUIKUMHU 3epKATIaAMU
audpakIMOHHOTO KadecTsa jgnamerpom or 2 po 6 merpos. Iloppobuee
cM. Ha cabre Liquid Mirror Telescope — http:/www.astro.ubc.ca/LMT/.

2.31. I'maBHas onTHYecKash OCb BOIHYTOI'O 3epKajla TeJecKona CH-
crembl JlomonocoBa—'epiiensi Hakmonena & ocu TpyOsl mop HeOOJbIIAM
yraoMm. [aa pnuHHOQOKYCHBIX TeNeCKONOB BO3HUKAKIUe mpu atom afep-
pauun HeaHayuredbHBl. [logoOHble ONTHYeCKHEe CXEeMBI UCIIOB3YIOTCA B Ha-
CTOsIEe BPEMA B COMNHEUHBIX TEJECKOWAX.

2.32. YuuThiBad HAWIOH JYHHOU opOMTH K aximurure (H,3°), cyrou-
Hei mapamnake Jlyusl (1°) u eé pagmyc (0,25°), MBI MOKeM BBIYHCIHTDH
mMUpuHy nonock webecHol cdephl, B Kotopoil 6sBaer BuaHa Jlyna us pas-
JUYHBIX TOUEK Ha JeMie:

L=2-(5,3+1°+0,25") =13,1°.

nomaar atoil monocsl, onofcuiBawineil HebecHylo cepy, cocraBaa-
eT (B KBajgpaTHBIX rpamycax, [1°) seamunmy L-360°=4716 [1°, a muo-
mans mebecHoil cepw pasma 47m-(57,3..)2=41253 . Iosromy mmmb
4680/41253=11,4% wueba pmocTyuHnl MeTORY HOKpPHITHH JlyHo#d. A mo-
CKONLKY 3TO OBLT OYeHb IJIOQOTBOPHBIM MeTON B ACTDOHOMHUHU BCeX Ayarna-
30HOB MB3JIyUY€HHs, — OT PEHTFeHOBCKOH Ho pafuo, — To umenno st 11%
He6a B TeyeHue Dsfa et ObLIM M3y4YeHbl 3aMETHO NOJHee, 9YeM OCTaBIIue-
cs 89%, rotoprie He mocewaer Jlywna.



2.33—2.41 2. PA3BHUTUE MHCTPYMENTOB U METOO0OB MCCNEOOBAHMM 105

2.33. OcHOBHBIM TIPEUMYIUECTBOM 3TOM ONTUYECKOH CXEMBI, [OIYYUB-
weil Ha3zBaHUe KYyJe, ABIAETCA CTAMOHAPHOE HENOBHHOE ON0KEeHHE IIaB-
HOro QoKyca, rae ¢ yno6CTBOM MOKeT pacliojaraThcs Habmofatesab WIN
MOTYT OBITH yCTaHOBIEHH (OTOMETPHHECKHME MJIM CIIeKTpajibHbie NpuGOpEL.

2.34. Pemiérku us npoBoNOYeK AABAIM OYeHb Malyw aucnepcuio. Cre-
KJIAHHBIE OTPayKaTelbHbIe PEMIETKY, HAPE3aeMble aBTOMATHIECKHM 00pa3oM,
umeoT GoNbIIOe YMCIO WITPUXOB HA eIMHHUIY JJMHBL H, ClefoBaTelbHO,
Sonpiyio pucnepenio. BorayTeie qudpakuuonnbie peméTku No3BosIOT cocpe-
ROTOYMTH GOMBIITYIO YacTh H3IYYEHUA B KAKOM-I100 OMHOM HOPAJIKE CIEKTPa.

2.35. Kaxynimecs yrimoBbie pasMepsl 3BE3 BOSHMKAIOT BCAEICTBHE
paccedHUsl CBETA B MYTHOW Cpefe ONTHYECKUX KOMIOHEHTOB IJ1a3a HIH
doroamyascuu. flprue 3BE3nbl mawT Gonbliee MATHO PACCESHHA CBeTA.

2.36. OcuoBHasA npWYMHA 3aAKJAIOYAETCA B TOM, 4TO NyOJIMKyeMble
IBeTHhle M300paKeHWs NJIaHeT M CHOYTHUKOB IOJYYAOT IYTéM KOMIbIO-
TEPHOTO CUHTE3a TPEX OTAENBHBLIX 48pHO-GeablX n300pakeHUi, CHEIaHHBIX
Yyepe3 pasubie cBeTOQuAbTPH. B neaax Goabpmiero adexra 1seroBol KOH-
TpacT Aenaerca 6oMBIIMM, YeM OH ecTb Ha camoM jene. Bropas mpuumua —
9TO OTCYTCTBHE B KOCMOCE BIMAHMA 3e€MHOU armocdepsl.

2.37. 3ddexr Monnepa cnabo pausger Ha GOpMY HEMPEPLIBHOTO CIIEK-
Tpa 3BE3Q M [03TOMY Majio usmeHsAer ux user. B 1848 r. ®uso npumén
K BBIBOJY, YTO JOIJIEPOBCKOE CMemieHe WMCIBITHIBAIOT JUHHM B CIEKTPax
Connua w 38é31. Meron Homnepa—@Pu30 mMupoKko MCIONb3yeTca A OTpe-
JelleHNA OTHOCUTENBHBIX JYy4eBbix cKopocreil Ten CONHEYHOW CHCTEMEL,
3BE3/T M raJaKTHK.

2.38. PacnonokuB 1enb COEKTPOCKONA BOJL [JIMHHON OCH IIPOEX-
nuu xonsnia Carypua, Benonoanckuit cdororpaduposan cnexrp u wuccie-
nosan c¢opmy nuHuii. Ilpumenenme npuumuna [lomnepa nokasano, 4To
6nu3Kkne K ILTAHETe 4acTH KONbIA MMEKT GONBIIYI0 CKOPOCTh 00paleHus,
geMm panpaue. Ecam 6b1 KOIBLO ObLI0 CONOMmHOE, TBEPAOE, TO KapTHHA 6bI-
na 6w o0paTHOM.

2.39. Bo Bpems pecennux Habniofenuil 3emiid, OYeBHUAHO, NBUTAIACH
10 HATIPaBIEHHIO K 3Be3Jie, @ OCEHBI0 — B IPOTUBOMOIOKHOM HAPABJIEHUH.
K ny4eBoii ckopoctu 3me3nsl ofuH pa3 upubasasnach, a Jpyroi pas3 u3 Heé
BHIYATANACH CKOPOCTH camoil Semin. IlosmypasHocts HabMIONEHHBIX IYYEBBIX
cKopocteit naér opbutanbHyo cropocts 3emun Bokpyr Coanpa. Cumras
opbuty Kpyrosoil, YMHOKUM CKOPOCTh HA YUCIO CEKYH[ B TOLY U MOJYIUM
IUIMHY 3eMHOM OpOUTHL. A paspenus eé Ha 27T, nonyanm paccrosuue 1o ConHua.

2.40. Obnacre sokpyr Conmma dororpadupylor BO Bpems NOJAHOrO
COJIHEYHOTO 3aTMEHHMs, KOrAa Ha Hele MOABIAIOTCA fipKue 3Bésnnl. Yepes
HECKOILKO MecAIleB HOYbIo cHoBa (oTorpadupylor ary e obaacrb Heba.
3areM CpaBHUBAIOT HOJOMEHUA 3BE3[1 HA 0OOMX CHIMKAX.

2.41. Vi3 ¢hopmysibl I LeEHTPOCTPEMUTENbHOTO yckopenus (a=v?/r)
Haiiném suauenne v=y/ar. Torna qns a=g noiyunm v=y/gr=>5,4 m/c. 3to
HOPMaJIbHAsA CKOpOCTh Gera jyis TpeHMpoBaHHOTo 4eldoBexa. OpueHTtanms
CTAHIMY B JAHHOM Clyvyae HHKAKOro 3HAUeHUs He MMeeT.
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3. Nayyenne 3Béznnoro mmpa

3.1. Apa6sl coBeplIalil CBOM [€PEXOABl B HPOXAagHOE BpeMsa CYTOR —
HOYb10. Besobuaunoe Hebo Haj NMyCTLIHAMYM CHOCOOCTBOBANO MHTEHCMBHBIM
nabniopenusam 3pésgHoro Heba. Ilpw nBOpax mnpasuTenedd cyuecTBOBaIN
acTpoHOMHYEeCKHe 0DCepBaTOpUA. ,

3.2. Oxono 3000 ner nazap Gnukaiimed K CeBEPHOMY LHOJKCY MUPA
APKOH 3Be3foll 6eia uMeHHo S Manoit Menpemuugr.

3.3. AnTapec B mepeBOfie ¢ rpevecKoro o3Havaer «ComepHux Mapca»r.
Jra 3Be3fa IO CBOEMY KPACHOMY wLBery, 6iecKy u OMM3OCTH K SKIUITHKE
moxoka Ha Mapc, KOra TOT HaXOAHMTCH B IPOTUBOCTOSHUU.

3.4. He ykaspiBaloT mOoTOMY, YTO OCTPOTA 3peHHUA Yy DPA3HBIX Jofieit
u yenosus HaGmogedust (IPO3PAYHOCTE BO3XYXA, APKOCTb HOYHOTO Heba)
He opuHAaKOBE., K TOMY jKe, KosiuecTrO 3BE3M, MOCTYHHBIX AN HAOIIONEHNA
B TeYEHHEe TOfa, 3aBUCHUT OT WIMPOTHI MeCTa HabalofeHus. \

3.5. Jlo Baitepa monoesue 383 ONMCHIBAIOCHL MO OTHOUIEHHIO
K n300paskeHn0 Muduyeckol dbHrypsl cosBe3ansa Ha 3Bé3gHON Kapre. Qa-
Opuumi yKasan, 4yTo OH HabIXl0[an 3Be3fy TpeThell BeAnywHb B wee Huma.

3.6. OGo3navenus mnepeMeHHBLIX 3B83J, HOCAT MCTOPUYECKHI XapakK-
Tep. flpkuM 3Bé3gaM, OTMEYeHHHIM Ha 3BE3HBIX Kaprax OyxKBamu rpe-
Jeckoro angaBuTa, MOCHe OTKPBITUA y HUX IepeMeHHOCTH OblIM CO-
xpaHeHsl X obosnaueHus. OcranpHbie TmepeMedsble 3BE3NH 0003HAYAOT
OykBamu JaruHckoro aindasura or R 70 Z. Ecnum nepeMeHHHIX 3BE3JL
B CO3BE3[[MHM MHOTO, TO [10cjie Z BBOAAT ABYyXOyKkBeHHBle 0603Hauenus or RR
no ZZ, a 3atem ot AA mo QZ (u3 Bcex KOMOMHAUMA UCKAIOYAOT OYKBY J,
KoTopylo Jerko ciyratk ¢ Oyksoit 1). Ilocme mcuepmanma Bcex yKazaH-
HHX KoMOumHanuil OyKB cienyolque nepeMennnie obosHauaor GykBoil V
¢ TOCIeyIOlAM HOMEpPOM MepeMeHHOW B mamHom co3Be3gui. Ilockoms-
Ky VKa3aHHBIX GYKBEeHHBIX KoMOuHanuil Bcero 334, 10 «HyMepOBaHHbLIE»
nepeMeHHble HaumHalorca ¢ V335. Iloaromy 3Be3awl nopx Homepom V334
B co3peanuu Crpenbia MiIM B JI000M NPYTOM CO3Be3sfUM He CYIeCTBYeT.
3Beane V335 Crpensna npepiuectsyer nepeMmennas QZ Crpensna.

3.7. Cropee Bcero, crapuHHupie Ha3BaHusA ckominenuna [laesper caegyer
paccMaTpUBaTh KAk THHepOOdy, BO3MOKHO, OTPAsKAIOUIYI0 BHICOKYIO KOH-
LeHTpanuo 3BE3R Ha Hebombiom yuacTKe Heba.

3.8. Hassanue gaHo no cospesguio Hedes, B KoTopoM HaXomuTCs ApKas
aseana sroro Tuna — & Ledea. Ho ona He 6bia nepsoit o6HapyeHHON Hede-
upoit. OTKpHITHE TIepBOIl EepeMeHHOoN 9TOro Knacca — 1 Opia — 6buio cuerano
9. ITurorrom B 1783 r., 3a rog 10 OTKpBLITUA NepeMeHHOCTH 3Be3fbt O Lledes.

3.9. Bce sséannt MMO pacnonosxens npuban3nuTeabLHO HA OAMHAKOBOM
paccTOSHUM OT Hac, N103TOMY, OOHAPYKUB 3aBHCHMOCTb MEXKIY BHAMMEBIM
6neckoM nedeun M MX NEPUO/IOM, ACTPOHOMBI HOTAJAJNHCh O CBA3H MEKTY
IepUOOM M CBETUMOCTBIO IIepeMeHHBIX 3BE3]] atoro tuna. [ns 3pésn Fanax-
THKH 9T0 ObLIO OBl CAEJNATh 3HAYUTENHHO CIOJKHEe, IOCKONbRY I KaKKOi
M3 HUX OPHUILIOCH 6Bl ONPEeNATs paccTosHne, YTo0bl [0 BUEUMOMY HiecKy
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OTpeNeINTh HMCTHHHYIO CBETUMOCThL. K TOMY JKe [en0 OCHOKHUIJIOCH Obl
PA3HBIM MEX3BE3[HBIM TOCIOMEHUEM CBeTa B PA3NHYHBIX HANPABIEHUAX
Maevnoro Ilyru (medensr — Mosoabie 3B8311b1, M0ITOMY BCTPEUAOTCS BOIM3M
rajlakTHYeCKOTO 3KBATOpPa), TOrma KaK s Bcex 3séax MMO mornoutenue
cBeTa B Mex3BésnHou cpepe Haureil [anaktuku npubnusnrensHo 0aHO U TO Ke.

Onnako [giA OKOHYATENILHOTO ONpefeleHUA 3aBACUMOCTH «IIEPUON—
CBETUMOCTH> HEOBXOAMMO OBIJIO TOYHO H3MEPHTh PACCTOSTHUE X0TA OBl 1O Of-
Hoit u3 uedeunn. as astoro obparuancs K nedeupgam nawmed [amaxrurw.
ITockonbky HekoTOpble M3 HUX NOBOJbHO Giusku K Coxnmy (HO He Onumse
300 nk) m BXOgAT B COCTaB 3BE3NHBIX CKOMJIEHMH, PACCTOAHME N0 HHX
ofpenenAeTcst JOBOJLHO YBEPEHHO HECKOJILKUMH He3aBUCHMBIMM METOJAMU.
B nmocnentiee Bpemsa mpu mOMOIW ACTPOMETPUYECKUX CIYTHHKOB YHAIOCH
U3MEPUTH U TPUTOHOMETPUUECKME HAPAIIAKCH HeCKONBKNX 1eden), YToOh
TAKUM 06pa3oM pPAMO ONPefeduTh paccrosiiue 10 HuX. OEHAKO TOYHOCTH
3TUX N3MEPEHUH IOKAa HeBeJIUKa.

3.10. 1) CMemeHna Bcex 3BE3[ M0 IKIUNTHYECKOH HOJTOTE ITPOU30-
I 33 CYET IperecCum;

2) HeboNplOe cMelleHHe BCEX 3BE3f M0 UWIMPOTE BO3HUKJAO 33 CUET
H3MeHEHUsa HaKJoHeHus HeDeCHOTO SKBATOPA K IKIUINTHKE,

3) 3HauuTenbHLIE M3MEHEHUA SKIMNTUYECKHX wwupor Anbaebapana,
Cupuyca ¥ ApPKTypa NPOM30HINM BCIEACTBHE COGCTBEHHOTO ABHMIKEHUA 3TUX
3Bésn B npocrpancrse. Ilosanee w y Apyrux 3Bé3n ObLIM OTKPHITH co6-
cmeernble D8UNCEHUA.

3.11. Opuu M3 MeTOZOB — U3MepeHHe € HHTEPBAJIOM B IOJIT0QA CMe-
IeHWA 3Be3[lbl OTHOCUTENLHO OYeHb RAAJEKMX 3BE3[ WM TajaKTHK.

3.12. OueBMEHO, OCHOBHBIM TpeGoBaHMEM K 11On00OPY 3BE3[ OBLIO OKU-
RaHWe M3MEepUMOro mapamitakca. Bera — camas spkast 3Be3jia ceBepHOro Heba;
K TOMY Ke OHa 00JafaeT 3aMeTHHIM cOOCTBEHHBIM ABMKenmeM. BeposrHo,
noaromy B. Ctpyse nmocuutan eé 6nuskoii 3sBe3noit. Hemanosaskio, uro Ha yrie-
BOM yjajieHuu oT Heé Bcero B 43" pacmososkena cinaBas, Hoiee ypanénnas
3Be3/1a, OTHOCUTENBLHO KOTOPOH YHOoOHO MPOBOAUTEL YIIOMepHEIe M3MepeHus.
Bribop apyrux y4EéHBIX TaKKe OCHOBBIBAJICS HA 3aMeTHOM COBGCTBEHHOM
asmxkenuu 3Bé3z (61 JleGens) u ux Buicokom Onecke (@ Kemraspa).

3.13. Momuo ucmomp3oBaTh nyTh, npoxomumelii ConaHeyHON cucre-
MOH OTHOCUTEJIBHO OKPYMKAUIMX 3BE3N: I10 OTHOIIEHHIO K COBOKYITHOCTH
Bcex 3BE3J B IIPeHeJax HeCKOIbKNX HecATKOB mapcexoB ConHile gBMKercs
co cropocteio 4,2 a. e. B rofi. Berapannoe atum ppwkeHnem ConHua cucre-
MaTHYeCKOe CMenieHHe 3BE&3]] NO3BOJAeT BLIUHCIUTL WX CMAMUCUdecKiLll
napaasake (Kynurosekwmii, 1985). Eciu nposonurs nabnopenus BECATKY,
JeT, TO ITOT 6a3HC CYMIECTBEHHO NMPEBBICUT pasmep 3eMHOH OpOUTHI.

3.14. Merop lepiiiena MOMXKHO HCTIOJIB30BATE TOTLKO B TOM CJlyYae, eCin
o6e 3Be31bl UMEIOT OMHAKOBLIE a0CONIOTHEIE 3BE3AHbIE BEIUYUHLI, M UX BIeCK
B OIMHAKOBOH CcTemeHM oclabiieH MesK3BE3JHBIM MOTJIONIEHNEM CBETa.

3.15. Tunmapx mepBBIM CO3[ajl ACTPOMETPUYECKHUI RaTajor, BKIKOYA-
omuit 850 aBésn ¢ yxasammeM ux 3Bé3gHOM BenuwyuHH. IlocKombky B TO
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BpeMs BCe 3BE3[B CHUTANUCH HAXOAAUIMMUCST Ha BHYTPEHHEH 11OBEPXHOCTH
HebecHON cgepsl, B EHTPe KOTOPOH pacmoNaraercs 3eMisi, TO 110 MHEHUIO
I'unnapxa, 3B€3gHbIe BEIWYMHLI XADAKTePH30BATM pa3MepLl 3BE3J.

3.16. Ilo npemnosxenuio [Torcona pasHOCT B NATHL 3BE3IHBIX BeIHYMH
COOTBETCTBYET OTHOUIeHMIO Hiecka ABYx HebecHbix crerma posHo B 100 pas,
4TO OKAa3ald0ch YROOGHBHIM IpH (HOTOMETPMUYECKUX BHIYUCIEHMAX M YPAKTH-
4eCKH He Hapymuno wrany I'mmmapxa.

3.17. Tepwens nonaran, 4To Bee 3BE3[(bI HMEIOT O MHAKOBYIO CBETUMOCTS.

3.18. 3aKOH BCEMUDHOrO TACOTEHMA OKA3ANCA CIPABEJIMB U 33 Tpe-
penamy COMHEYHOUH CUCTEMBI.

3.19. Ilepesens napcekn B cBerosbie roghl (1 nk=23,26 cB. aer), Mb
V3HaeM BpeMA NPOXOKJEHHUs CBETOM paccrosuusa or Tymamuoctsm Aumpo-
mepnl 10 Comuua. Ono pasno 690-1000-326=2 25 muH. mer.

3.20. Muuap — nepsas OTKpEITas CNeKTPaILHO-gBOWHAA 3Be3fia. Ile-
pHOAUYecKOe pasfiBamBaHNe JUHEA mpoucxomut Bciencrsde sdderta [lo-
nJepa, BEI3BAHHOTO ABH)KeHNEM KOMIOHEHTOB BOKPYT o6Iero mesTpa macc.

3.21. YnomaHytele B 3ajave 3BE3ibI TOME HBJIAKITCA CNEKTPANBHO-
AasoiHBIMU (cM. samavy 3.20), HO B KaskA0H U3 3THX CHCTEM OJHH H3 KOM-
MOHEHTOB MMEET CTOJb HU3KYI) CBETHMOCTH, YTO €r0 CHEKTP He BUMEH.

3.22. Bearad 3aTMeHHO-TepeMeHHAs 3Be3fa [OJKHA OBITH M CIOK-
TPATBHO-(BOHHOH 3Be3MOH. ¥ TECHBIX ABOWHBIX CHCTEM, OPOUTANBLHAS IIIOC-
KOCTH KOTODHIX OJIH3Ka K JIy4y 3peHus, 3Q@derT cleKTpaJbHON ABOMCTBEH-
HOCTH BpIpakeH cuiabHee. Hawmbosiee W3BeCTHBHIM TPUMEPOM 3aTMEHHO-
IepeMeHHON 3BE3H, NEeMOHCTPHUDPYIOIEH CMEKTPANBHYIO ABOHCTBEHHOCTS,
ABJAeTCs AIrojb, NepPeMeHHOCTb CIeKTpa KOoToporo oGHapykena B 1889 r.

3.23. Muenne A. A. Benomoasckoro oxasanoce omuGounnim. Ha-
Menenne Onecka uedeupn obbacHAETCA NEPUOAMYECKHMHA NYJIbCANUAMH
aTMocdep STHUX 3BE3J, BHI3LIBAIOIIMMH KAK H3MEHEHHe CBETUMOCTH, TAK
U M3MeHeHUe Iy4eBod cKopoctu (orocdephl.

3.24. Hanpasnenue pa tymanuocte Opuona 6AH3KO K HANPABIEHUIO
agruanexca Coxnna. Ouesupno, 4ro Gonbmias COCTABIAAIOMIAA ITYYeBOH
CKOpoCcTH 3TOH TyMaHEOCTH onpefensercsa aswxeHnem CosHna B cucreMe
OTCYéTa, CBA3AHHOW ¢ OuyalmuMm 3Bé3namu.

3.25. Econ 61m1 Conxpe CBETMIO TONBKO 33 GUET TpAaBATAMOHHOIO
cKaTHA, TO OHO OBl CyuecTBOBalO Kak 3Be3ga He Gomee 10 mun. xer.
B nacrosimee BpeMs cuMTaerca, YTO B 3BE3AX BHIeJeHMe TeIJA 3a CYET
MeXaHUYeCKOTO C)KATHA MPOMCXOMT TOABKO HA cragud (opMUPOBAHUA
3Be3[(bl M3 ra30-IbLIEBOH TYMAaHHOCTH.

3.26. Ouenp BbicOKas .cTalUIBHOCTE MEPYOAA M3IYUeHHSA YKAaablBAerT,
YTO MCTOYHMK CHTHAJA pACIONOMKeH He HA MOBEePXHOCTH Bpamaoumeics
niaHeTsl ¥ He Ha OKOJO03BE3AHON opbuTe, MHAYe MEPUON CHIHAJA PETYIAD-
Ho MeHaXcA Ovl BeaencTeue adderra Jomnepa.

3.27. OGBeKTH ¢ yKa3aHHBIMH CBOMCTBAMH MOTYT CyHIeCTBOBATH
B DaMKaX COBPeMEHHOM TeODHMM I'DaBHTAIUU — 0OINEH TeOPHHM OTHOCHTEJb-
HOCTH JifHIITEliHA. JTO TAK HasBIBaeMsle uéprole Obiper. X cymectBoBa-
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HUE C BBLICOKON CTeNeHbI0 BEePOATHOCTH JOKA3aHO COBPEMEHHON AacTpo-
dusnkoil.

3.28. Cuauana epmens mcxogun U3 NPefnioNoKeHUA O PABHOMEPHOM
pachpefenenud 3Bé3g B nmpocrpancrse. B atom ciyvae obnacta oYeHb IIoT-
HOTO BMAMMOrO pachpefielleHus 3BE3l Ha HebecHoil cfhepe fOMKHH ObLIn
Obl MMeTh BRITAHYTYIO dopMy ¢ HanparieHueM 6oabMIOH ocH Ha 3eMilio,
4TO BBITIAJENO HeBepOATHLIM. l'epuiesnb MOH:AN, YTo Takue o0JacTH npen-
CTaBAAIOT cOGOM CKOIIEHMH ¢ GONBLION IPOCTPAHCTBEHHON IJIOTHOCTHIO
38831,

3.29. IlpasuarHoe mpegmoiokeHue o mpupoge Maeynoro Ilyru cpe-
nan Hemoxpar (IV—V BB. go 1. 3.). [Ipasna, cywecrsyer MHeHMe ucropu-
KOB acTpoHOMHMH, yTo 3Bé3nbl Mieudoro Ilytu cumranmeh Haxo@sIIMMHUCH
Ha cdepe, a He.B mupocrpaHcTse. Buepsrie paspemna Maeunwii Ilyts
Ha 3pésgel Naauaeir 8 1610 r. mpu mabmogenun B Teneckom.

3.30. Uanyyenue craboix 3BE31 QUKCHPYETCA «HOUHBIMU» oTOpEIeN-
TOPaMH rda3a — MAJIOMKAMY, HMEIOIIUMH HAUGONbINYK YYBCTBHTENBHOCTDH
B KOPOTKOBONHOBO# ob6mactu cmexrpa (okoxo 510 um). Benemersme atoro
Bee ciabole 3BE3Bl JOOBIX CHEKTPATBHBIX KJIACCOR [AI0T OLIyLIEHMe [ONY-
HoBaro-ceporo nBera. VIaBriToK 1BeTa B KOPOTKOBOJIHOBOH 08JaCTH CclIeKTpa
[0 CPABHEHUIO ¢ M3IyueHUeM YEPHOTO Tela mMeer u cepebpo.

3.31. Uccnegys Famaxkrury, I'epmiens uexogun us ciegymomux (Boob-
nie TOBOPA, HEBEPHMIX) HPEIONOKEH U

a) 3Bé3gpl pacrupeneleHbl B POCTPAHCTBE PaBHOMEPHO;

0) Bce 3BE3ABI UMEIOT OMHAKOBYI) CBETHMOCTS,

B) KOCMHYECKOE NMPOCTPAHCTBO CYUTAETCA ABCOMIOTHO HPOIPAYHBIM;

r) Opy OOMOUM TelecKoma MOMHO Habmiopath cambie yhaaéHHBIE
3Bé3nbl Haurein [agakTHKA.

3.32. Hama Tanaktuka mepecraja Kas3aTthCa CaMOH KPYHHOH mOcie
toro, Kak B 1950-¢ TONEI acTpOHOME! CYIIECTBEHHO MEPECMOTPENH INKATLY
MeKTaAaKTHYECKHX PACCTOSIHMN, «OTOABMHYB» OT HAac IpHMepHOo B 7 pa3s
BCe BHETAIAKTHYECKUE TYMauHOCTH (T. . FaJaKTMKH) N YBEJWYUB ITHM
BO CTONIBKO JKe Pas MX JMHeHHbie pasMephl. ITO He TONHKO CHAJIO MAPAOKC
KOJIOCCANLHOTO pa3Mepa Hamei l'anakrTuku, HO ¥ OpUBENO K yMeHbile-

v KM
HHI0 3HayeHHA nocroadHon Xabbaa (c 500 go 75 —c——m) OT KOTODPOTO

3aBHCHUT BRIYUCHseMHd Bospact Bceaenuoit. Eciau no mepecMorpa mikamsl
PACcCTOAHUK OH COCTABJSAN BCEro 2 MIPH. JeT, YTO NPOTHBOPEYHIO Te0M0TH-
YeCKUM AAHHBIM O BO3pacTe 3eMJH, TO MOCTe HepecMOTpa OH JOCTUT OKOJO
15 mapa. ner, B HonHOM coriacmu ¢ KapruHoi ssomounu CoxHeunHoil cH-
CTEMEl W 3BE3N.

OnHo# u3 raaBHMX IPAYMH, 1O KOTOPBIM CTapas IIKANA IpeyMeHbINa-
J1a MEeKrajJaKTHYecKHe ' paccToanma, ObLIO TO, uTo OIecK sApyaliimuXx 3BE3J
Hameil [amakTMky cpaBHUBAICA B JANEKHUX laNakTHKax ¢ Oieckom He oT-
AedbHBIX ApYafiIuX 3BE€3J, a HelMbIX 3BE3JHBIX CKOIMeHHH uau obracreil
MOHH3OBAHHOTO ra3a {IMUCCHOHHLIX TYMRHHOCTEH ), KOTOPble IPUHUMATHIChH
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3a OTenbHbIE 3BE30BL. Bulnn u gpyrue npnuniel. Pabora Hap mkamoi BHyTpH-
FJIAKTHYECKUX U MEMKTAIAKTHYSCKUX PACCTOAHUI IIPOJOIKRAETCH 110 Celt TeHb.

3.33. Paccrosirue o1 3emau mo ramaktukm BMO cocrasaser 33 Kix.
HKak usBectno, 1 nk=3,26 cs. ner. [lostomy ceer noctur 3eMan HpuMepHO
yepe3 180 Thic. ner mocie Toro, KaK Npou3oNI&n B3PHIB 3Be3[bl. Beiuncisare
TOYHO roj B3PHIBA HE HMEeT CMBICJA, HOCKOJBLKY TOYHOCTh, C KOTOPOMH
yKasaHo paccrogaue o ranaktuka BMO, ne npessunaer 2%.

3.34. Crpoenne ComHeyHO¥ cucTeMbl NOfoGHO cTpoeHMI0 l'atakTHkN
He TOALKO 1Mo ¢opMme, HO W MO CYTH, NOCKONBKY ABMKEHWE TeJd, U3 KO-
TOPBLIX OHHM COCTOAT, MOZUHMHACTCH OJHUM M TeM jKe (PHU3MYecKHM 3aKOHAM
(saronam HbioTOHA M 3aKOHY BCEMHPHOTO TATOTEHWA), 4 00e CUCTeMbl BO3-
HUKJIM B PE3YIbTaTe OJHOTUIIHBIX MPOLECCOB.

3.35. B wnacrosmee BpeMs cUMTAIOT, 4TO HPWYEHON yIMBUTEIbHOTO
BreHus 00berToB [amakTuku sABIAETCA HanNWYMe B Hell 3HAYMTENLHOrO
KOJIMYEeCTBA TEMHOTO BeIleCTBA, HPOSBJAANINEro cedsa AUHAMUYECKH, T. €.
VYACTBYIOLIErO B IPABUTAIIMOHHOM B3aMMOJEHCTBUM ¢ XPYTHME KOMIIOHEH-
tamu ['anaKTUKM, HO He BUAMMOTO HU B OJHOM CIEKTPANbLHOM [MaNa3oHe.
ITpupoga TéMHOro BeljecTBa, TAK HA3bIBAEMOH «CKPBITOH MacChl», IOKA
JIOCTOBEPHO HE W3BECTHA.

3.36. B 1860-x rogax mcciaeposanuma anramiickoro yuémoro B. Xér-
ruca m parckoro acrpouoma I JI. Appecra mokasamm, 4YTO MHOTHe
BHerajdaktuyeckne (T. e. nabaropaemsle 3a upegesom nonockl MaewHoro
ITyrn) TymaHHOCTH MMeeT HEHNPEPHIBHLIA CIEKTD, AHANOTMYHHIH CIIEKTPAM
38é3n. IlosroMy popmiochk HpefmonoxeHue, 9T0 3TH TYMAHHOCTH COCTOST
U3 MHOKECTBA HEepaspellMMBIX [0 OTAEJNLHOCTH 3BE3Jl, a 3HAUMT, HAXO-
AATCA HEeM3MepUMO JAJhIle CAMBIX YAATXSéuHBIX 3BE3 Hamell lasawturu
M, CAEMOBATEABHO, ABASIOTCH CAMOCTOATENLHBIMH 3BE3IHHIMH CHCTEMAMH.
Ho pokasath 310 ymanoch HeCKOpO.

3.37. B mnockoctu Hamedt I'aakTMKM COMEPIKHTCA MHOTO NBIIM, YTO
3aTpyfHsAeT HabmoneHus BHeralakTnueckux ofbexkros. B mepnenpukynsap-
HOM HaIlpaBIeHHH, HAIPOTHB, POCTPaHCTBO Hanboiee mpoapauno. Boiee Toro,
B HAMPABIEHUN CEBEPHOra NONca [UTaKTHKY JeKUT EHTPAIBHAN YaCTh TAK
Ha3wiBaeMoro MecmHo20 c8epICKonienUs TAJAKTMK, B CAMOM IIeHTPEe KOTOPO-
TO PACIOJNATARTCA KPYTIHOE CKOIUIEHME TaNakTHK B co3Be3anu [less (Virgo).

3.38. Heckoabko Ommxaliminx rajakTuk o6pasyoT rpaBUTAIHOHHO
CBA3AHHOE CKOILIeHNe — MecTHy0 rpylny rajsaktuk. [[Buxenne eé unenos
MOAYMHACTCA B3AUMHOMY NPUTSKEHHI0 U TIPOHCXOIHUT XaOTHYHO, KAK Y 3BE3)
B HIaPOBOM CKOILIEHHMH: Of[HH YJIeHbl JBUIKYTCA K LUEHTPY, APyrue — OT He-
ro, HO B Hejaom cucrema crabunpna. Cama e MecTHas rpymna Kax fesoe
OBUIKETCHA 110 OTHOIEHHMIO K NPYrMM TPYIIIaM W CKONJNEHUAM FalaKTHK
B COOTBETCTBHM ¢ paciuupeHueM BceeneHHoil, nogunHAAch 3aKoHy XaObma.

3.39. lanumeil nepBeIM OGHAPYMKILI, YTO HJIAHETHI MOTYT UMeTb CHCTE-
MBI CIIyTHHKOB.

3.40. Iludaropeitupt (VI—V Bs. 50 B. 3.), nocaexosarenu I[ludaro-
pa, yTBepskpanu, 4to zapopbiiieM Oynyuieit Beenennont 6mina «Oruennas



3.40—3.45 3. U3YYEHME 3BE3HOIC MUPA 111

eINHHUIa», KOTOpasA pocia 3a cuéT GeclipepelbHOM CPedbl, M M3 KOTOPOi
BO3SHHKJIM KOCMHUYECKHEe TeJa.

3.41. B 1965 r. OBLIO OTKPBITO KOCMHYECKOE MUKDPOBOJHOBOE M3JY-
4eHUEe, HA3BAHHOE PeAUukmMoebiM; 3TO ABMJIOCH HEONPOBEPKMMBLIM JOKAa3a-
TeJbCTBOM TOPSAYEro M IJIOTHOTO COCTOAHHMA BceleHHOW Ha panHeMm srtane
€€ CyIecTBOBAHUA.

3.42. Mepapxuueckas CTPYKTypa MaTepPHAIBLHOIO MUpAa HAeHCTBHTEND-
HO HMeeT MeCTO, BKII0Wad B cebA He TONBKO MeraMHp, HO U MHKDPOMHP.
Onnako GONLITMHCTBO COBPEMEHHBIX YYEHBIX CUMTAET, YTO HMepapXds MaTe-
pPUAIBHBIX TeJ1 M CHCTeM OTpaHMYeHA KaK CHH3Y, TaK M CBepXy.

3.43. B cospemennoM mnonmManumu Merarajaktuka — 3tro Habmonae-
maa obnacte Beemennoil. I'panmna MeraranakTnku onpemessercs Ipo-
HUIaIeR cnocofHOCTbI0 aCTPOHOMHYECKNX HHCTPyMeHToB. CymiecTmyer
NPUHOUNAATLHBIA TIpefest, 00yCIOBIGHHBIN KOHEYHOCTHI) CKOPOCTH CBETa
un pasberanmeM rajnakTuk. Takum obpasom, Merararakrixa He ofpasyer
CHCTEMY.

3.44. [lepBoii yraynoil MONBITKON TEOPETUYECKHU PA3PENIMTD [1apafoKc
IMlezo—Onnbepca 6rna npes Kapaa Hlapave 06 nepapxideckoit crpyKrype
Beenennoit. Cormacuo e, Beemennas peficTaBIseT co60l1 GeCKOHEYHYIO
COBOKYNHOCTh BXOAAIINX APYT B APYTa CHCTEM BCE BO3PACTAIOILETO MOPAL-
Ka CHOKHOCTH; OTHeJbHEIE 3BE3AE 00paayIOT rajJaKTHKY IEPBOro NOPALKA,
COBOKYIHOCTH TaJaKTHK NepPBOr0 INOpsARKAa 0o0pa3yeT TajlakTHKY BTOPO-
ro nopanka {MeraraIakTHKY); COBOKYIHOCTh TATAKTHK BTOPOTO TOPSKA
obpasyer rajJakTHKY TpeThero Hopsagka M Tak po GeckoHewnoctu. Eciu mpu
3TOM C MEPeXOfoM K cHcTeMaM 6oliee BBICOKOIO MOPAAKA UX CPENHAS ILIOT-
HOCTH MPOTrPECCHBHO YMEHBIIAETCA, TO CHUMAIOTCA KaK (POTOMETpHYecKui
napanokc Illeso—Oas6epca, Tak M BTOPOl KOCMOJOTHMYECKUN IAPaIOKC —
gpasumayuonublii, cPopMyInpoBaHHLI Xyro 3emurepom (1849—1924),
COINIaCHO KOTOPOMY B DPaMKaX HBIOTOHOBCKOH TEOPMHM TATOTEeHHA B Gecko-
HeuHoil BcesenHo#i npm 6eckoHeuno GONBIION eé Macce CHIa TATOTEHHA
He MMeeT OIpefeNEHHON KOHEYHON BeJHMYMHBL,

Onnaro maes lllapnee 6wta ompoBeprHyra HaGIOHEHHUAMU: C BO3-
pacTaHneM TPOCTPaHCTBEHHOro Macmuraba cpefHsAsA NAOTHOCTH Bceenemuoit
cTpeMHTC1 K KOHe4YHOMY 3Hauenuio. HocMomormuecKnme mapamox-
CHl HAILIMK CBOE pelieHMe B paMKaX HecTal[doHapHOU momenu Beenennon,
npeamonaralmieil, 4ro eé Bo3pacT orpaHuved. Uro Kacaerca ¢orome-
TPHYECKOro LapajoKca, TO KOMUYECTBO HAOJIOAAEMBIX 3BE3[[ OrpAaHUYEHO
KOCMOALOZUMECKUM 20DU3OHMOM, T. €. PACCTOAHHMEM, KOTOpOe IPOXOAHT CBeT
3a BpeMa or Hadama Boabmoro Bapbisa. Ilostomy umcio BumEMBIX 3BE3]
KOHEe4YHo, a mons Heba, MOKpHIBaeMas 3BE3XaMU Hu4roKHO Mana. K To-
MY 3Ke, U3-3a [OIIEPOBCKOTO CMEIeHUA W3dyUeHre 3BE3N OPYTUX ralakTHK
cMeIljaeTcA TaKKe B NJIMHHOBONHOBYIO OONACTh CIEKTpa, TéM CaMbiM J0-
IOJAHUTENHHO 0CNAbNAA HX CBET B ONTHYECKOM [JUAIIA30HE.

3.45. Bo-mepsmix, Kak BmepBble nokasan axajgemur B. . Decen-
KoB (1889—1972), nupu B3auMOMEACTBHH CBeTa C BELIECTBOM B OCHOBHOM
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HPOMCXOLUT pACCeSHUE W3JIYyYeHUS, 4 He €ro UCTHUHHOE MOJIOUIeHNe.
Bo-BTopsix, B OMHOPOMHOM CTAT{HOHAPHON BeeleHHOH, 3al0THEHHON BEUHO
CBETAIIMMICA 3BE3laMHU, MEK3BE3[MHOE BellecTBO HArpeJoch GBI IO TeMmile-
paTypsl 3Bé3gHBIX oTocep M cuamo OB Tak Ae, KaK 3BE3OBL

3.46. Cyts upem o remnoBoit cmeprn Bcenenuolt sawkimodaercs B He-
o0paTUMOCTH paccessiHUA BHYTpeHHeill aHeprmu. Bropoit 3akoH TepMopuna-
MHUKY YTBEP;KAAET, YTO IHTPONAA 3AMKHYTON CHCTEMBbl [IOCTOSIHHA WA yBe-
aunvwBaercs. BonbiMaH npusHa®, 4T0 HOpMAabHBIM cocTosHueM Bcenen-
HO#l fABJAETCA COCTOAHHE TenJoBOro paBHoBecusa. Ognako B HECKOHEUYHOM
06béMe MOryT BO3HHMKATh CKOIb YrofHO Gosbmide objacTu HepaBHOBec-
HOTO COCTOAHHUA BellecTBa — QuyKryagun. Hanpumep, pacupsomascs
Meraranakruka MokeT MpencTaBaATh cofol HepaBHOBecHYIO obmacts Bce-
JIeHHO#M — IATAHTCKYI0 QUIYKTYallHIo.

3.47. Beckoueunas BceseHHas He MOMeT UMETh IEHTPA.

3.48. Hnxonait HKysauckuit momaran, uyto B cayudae orpaaneﬁHoﬁ
Bceenennon weobxommmo Obuio OB ZONyCTUTL HEUTO, HaXofAlleecs 3a eé
npefenamMu, a 3T0 NPOTHBOPEYUT OUpefeseHUI0 BceleHHOW KaK BRIIOYAIO-
mell B ceba BCE cymee.

3.49. Toxrkxo B DeckoneuHo¥ BceenenHoii MOTyT CyliecTBOBaTb MHOIO-
YCHEGHHBIE IEHTPH TPaBUTauMy, NPHUBOAAILINE K (POPMHUPOBAHUIO OTAENL-
HHIX TeJl, HalnpuMep, 3B€37. B Koneunom jKe o0BEMe paHO UAM INO3[AHO
JOJ?KEH NIPOM3OUTH KOJIJIANC BEUIECTBA B eIMHOE TEeJO.

3.50. Komera 1882 ropa, mpomremman or mosepxuocts CoaHIA Bee-
TO Ha pPaCCTOAHMN MOJYMHWUINOHA KHJIOMETPOB, WMeJa HOCHe MepHreans
[IOJTHOCTLI0 CUMMETPHUHYI0 OpPOUTY, UTO YKAa3bHIBAaJIO0 Ha OTCYTCTBHE TOp-
MO3AIIMX CBOMCTB HE TOJABKO OKOJOCOJNHEYHOTO MPOCTPAHCTBA, HO M KOC-
MUYeCKOro npocrpaHcrsa Boobuie. CraGuiabHOCTL OPOUT IUlaHeT TaKKe
HOKasbIBaeT OTCYTCTBHE «KOCMUYECKOro adupar.

3.51. Honepsuk.

3.52. Cynsa o onmcanuo, Gpiza epBas moyioBMHA HOYM. JIyHA cTOANA
BEICOKO, BBIIIE cocefero goma. CiefoBaTeabHo, 0Ha OblIIa B JOBOILHO PA3BH-
Toi (ase, BEPOATHO, MEIKAY MEPBON UETBEPTHI0 U NONHOAYHHEM HU, K TO-
My ke, — Boilte SKaUNTHKYU. Cynsa Mo e€ MOoJOMKeHHMIo OTHOCHTeNbHO Miuey-
soro Ilyru, Jlyna G6mua B cossesguu OHa, a Comnue — B paiione Becos.
Tarkoe monoxenune CoaHua mefCTBUTENLHO COOTBETCTBYET TO3MHEH OCEHH.
ITostoMy ¢ TOYKM 3peHMs PACIOJNOIKEHNs CBETUN 3aMEeYaHUH K TEKCTy Her.

Onnaro BRI3BIBaeT CosbIIMe COMHEHHUA BO3MOKHOCTHL yBuMerTh Mieu-
ubiit IlyTe B ropoge, mpu ceere naMIbl, CKBO3b OKHO, Ia K TOMY ke — IIpU
Aaproit Jlyse. »

3.53. Dun3anyeckue XapaKTePHUCTUKY, ITPUNUCHIBAEMBIE TUTIOTETHYECKIM
D-tenam, 3 Hauboubluell cTelleHW COBHANAIOT ¢ ApaMeTPAMM peallbHBIX
00'beKTOB — HEHTPOHHBIX 3BE3].

3.54. Paciuupenune 3BE3JHBIX acCOUMAUUNA, AKTHMBHOCTL MAep Cei-
eproBCcKUX UM MAPKAPAHOBCKHX TATaKTHK, IPOMAJHYI0 A3KTHBHOCTh Aep
PANMOTATAKTUK U KBa3aposB.
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4. Tlospanue CoaHeyHOM CHCTEMEI

4.1. Hepocrarox Meroga Apmcrapxa B TOM, 4TO TPYAHO YCTAHOBUTH
TOYHBIE MOMEHTH HACTYIUIeHMA JYHHBIX 4erBepred. (Emg tpymuee ycra-
HOBHUTh MOMEHTHl HOBONYHMA M NONHONYHHS, HO 3roro M He Tpebyercs,
[OCKONBKY B PAac4érax MOMKHO HCIOJH30BAaTh HONOBHHY BPEMEHH OT IO-
cienHel 4eTBEPTH [0 MepBOH U oT mepBoil o nocnenneit.) [lo uamepenmam
Apucrtapxa, yroa Memmy mneHTpamMu muckos Jlyam m Connuma B MoOMeHT
TIEPBOM YEeTBEPTHM OKA3aJcA PaBHRIM 87°, a HAa caMOM Hele OH COCTaBJsA-
er 89,8°. Tanrencs arux yraos, onpemenswnlive paccrosaue go ConHna,
pasauyaorca B 19 pas. ‘

4.2. Brigenuts IeHTp APKOro COJHEYHOTO JUCKAa W HAWTU ero Hojo-
JKeHHE OTHOCUTEJIbHO 3BE3[l, KOTOphle TOYTH He BHIHLI B JHEBHOE BpeMs
CYTOK, 4pe3BLIYailHO cia0KHO. ToyHOCTE Takoro Meroga Obuta 6Bl BechbMa
mana. [losromy mapammaxc ComHia OIpenelsiioT KOCBEHHBIMH METOJaMy
13 HabmiofeHuy ILIaHer.

4.3. Omubka ompenenenns MoMeHTOB KoHTakTa Benepwn ¢ quckom Conn-
12 MOXOMMUT &G LEXOH MHHYTh! ¥ [IOITOMY CHIILHO BJIMAET HA TOYHOCTh UCKO-
Moro pesyibrarta. HeTouHoCTH B onpefieieHNU BpeMeHH, IO-BUAUMOMY CBS3a-
HBI ¢ HAIMYUEM Y TUIAHeTH o6MupHoit atMocdepsl 1 ABleHneM UppajHaim.

4.4. Henocrarok merofa ompenenenus napainakca Connua mo mnabmamo-
meHuam Mapca coCTOHT B TOM, 4TO He YAAETCA HAaBECTH HUTh MHUKpOMeTpa
Ha Kpa¥l JucKa IIaHeTH ¢ TAKOM Ke TOUHOCThIO, KaK Ha 3Be3ny. OueBunmno,
YTO JUIA JMOCTHMIKEHHMS OOJBIIel TOYHOCTHM HAA0 HCIOAL30BaTh MapaJIakK-
THYECKOE CMelleHne 3Be3no00pasusiXx 06bextos CoNHEYHOI CHCTeMbl —
aCTepONgOB.

4.5. BoJpmMHCTBO MasbiX INIaHEeT HAXOAATCH OT 3eMJIH Jajblue, 4eM
Mapc, u 103TOMY M3-3a MaJOCTU MUX NMAPANIAKCOB He YIAETCA € JOCTATOUHOM
TOYHOCTRIO onpefenuts mapamnarke Cornna. Hanbonee ymobubIM mist sroro
oxasajca OTKpuITHIA B 1898 r. acrepompy 3poc, KOTOpHIN, ABUrasch MO
nOTHYECKOoN opbure, mopxogut Kk 3emiyte B 2,5 pasa OGmume, wem Mapc.

4.6. Benencreue gsumenus 3emad no opbute JUHUKM B CIIEKTPAX 3BE3N
HEepUOAUYEeCKH CMeNAIOTCA OTHOCHTEILHO CBOEIO CPEfHero IONOKEeHMUS;
ocobenno 3aMeres 31oT 3(EKT B CHEKTPAX IKIMNTAKAILHEIX 3BE37. Cunras
TaKoe cMellleHue NOIIEPOBCKIM, MOKHO HAWTH OpOUTATLHYIO CROPOCTH 3eM-
U M, 3HA" NPOAOIIKUTENLHOCTH TOJ{d, BHIUMCINTL PAfRYC 3eMHOH OpOUTHL.

4.7. Tlpn nepemenmieHHH YeJIOBEKa [0 MOBEPXHOCTH 3eMiaIn [ame
HAa THICAYM KUJIOMETPOB yriosble pasmepsl COMHUA He U3MEHSIOTCA, YTO
cnugerenscTeyer 06 ovenn Goabuiom paccroanuu fo uero. [Ipu obpaumenun
3emau Boxkpyr Coiuna noclefgHee Bcerga NpeJCTaBAsAETCH B BHJE JHUCKA,
a sr0 MomeT OuTh, ecnim ConHne — map. Hecamocsersimuecs Tena Ha 3eM-
Jle TpH OCBEIIeHMHM WX COJHEYHHIMH Jy4aMM KMEIOT DAa3IN4HBLA IBeT,
YTO0 yKa3nBaeT Ha Hajamyme B cmexrpe ConHIa M3IYYeHUA Da3HHX AJHH
BOJIH. YenOBEK MOMKET CMOTPeTh HA JOGble PAacKal€HHble 3eMHBbIE Npex-
MeThl (HUTH HAKAJa 3IeKTPUYECKOH JaMIOYKH, PACIUIABJEHHBIA MeTasx
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U T. A.), HO OH He MoykeT Oe3zbomesnenno cMorpers Ha Coamme. M3 aroro
CJIEYeT, YTO ApKOcTh mosBepxHoctu CONHIA, 4 3HAYMT, M €ro TeMmeparypa
BBIIIIE, YeM Y PACKANEHHBIX 3eMHBIX ITIPEAMETOB, T. €. BBIIIE HECKOJILRUX
teIcAY rpagycos. Ilpu takoil tremmeparype BemectBo CO/HIa MOMKET HAXO-
AMTHCA TOJNLKO B I'a3000pa3sHOM MM ILIA3MEHHOM COCTOSHWM.

4.8. CouHeuHBble MATHA PACCMATPUBAINCH KAK YYACTKH TBEPIOH XOJIOA-
HOH MOBEPXHOCTY CBETIJIA, BHAMMBIE B PA3PLIBHI CBETAMXCA Gesibix 00IaKoB.

4.9. B pycckux neromucsax orMeueHo Habuiogenue KPYyUHBIX COJHEY-
HBIX IATEH CKBO3b AbIM: MATHA GBLIM BHIHBLI «aKu rBO3Au». Esporneiickue
JTeTONUCIE oTMedann moaBienue nsareH B 807, 840, 1096 u 1607 rr. Ilep-
BBEIM M3 YYEHBIX HAOMIOJAN CONHEUYHOE MATHO Ha 9KpaHe OONbIION KaMepsl-
obcryprl Y. Kennep B 1607 r. Conneunslie naTHa MOKHO Habao0OAaTh B BbI-
COKMX TEMHHIX IOMEINeHMUAX, HampuMep, B ILEPKBAX, MOCKOILKY B HHUX
HEPeKO BO3HUKAIOT YCJIOBUA KJACCHYECKON (HBIPOYHOU) KaMepbl-00CKY-
pot (Cypaun, 2000). !

4.10. Beusen 3a Kennepom B konme 1610 r. msaraa wa Coanne BHOBBL
OTKPBLT yike npH nomomu rejeckona I'. Tammimeil m moutu ogHOBpemen-
Ho ¢ nuM aurmudanun T. Xeppuor, romnangen . Dabpunuyc u Hemen
X. Hlesinep. Kenmep n Hleitnep npennonaranu, yro nabmopasuinecs 00n-
eKTHl — HIKHUE TaaHersl. OKOHYATENBHO NPHHAIEKHOCTH [ATEH K IO-
Bepxnoctn Connna 6buia HOATBEPIKAEHA IOCHE OTKPHLITMA M3MEHEHHH KX
¢opMbl U mepeMellleHMH MO [MCKY, a TAKKe W3MeHeHHA (QOPMBI TATEH
M3-33 NEePCIeKTHBHOrO MCKAaXKeHUs Ha Kpako AuckKa (3¢ddexr Buabcona).

4.11. Bpamenne Connna Obiio obuapyxeHo Giarogaps IBHKEHHIO
naren mo conneuHomy aucky (V. ®abpumuye, I'. Tanumeit).

4.12. Emé X. Werirep B8 1630 r. Brickasas mnpeanosioKeHHe, 4YTo
HATHA, HAaXO[ANIMECA HA HEKOTOPOM paccrosHuum oT 3kBaropa Coianua,
obpamalnTca MefjieHHee, YeM MATHA, Jeskamiue Oamxe K sKBaropy. OxoH-
daredbHbI BBBOL 0 Ougdepernyuarvron epawyenun ConHOA coenan aH-
rauiickui acrponoM Puuapn Kappuurrow (1826—1875).

4.13. Jlanuwit nepmof coorBercTByeT YpoBHIO (porocdepn m ompene-
NAETCA MO JBHKEHUIO IATEH B YKBATOPMAILHOM 30He. Dosee Bricokme caon
COJTHEYHOTO Tasza TOW Ke 30HHl JAloT 0OJAbIIME YINIOBLIE CKODOCTH Bpalle-
npa. Tak, Ha BBIcOTe (paKelNoB NepHoOi BpameHus cocTapisger 24% 160,
Ha Beicore 5000 kM Ham dorocdepoit, onpegensiemoir mo auauAM Ca II, —
249, na swicore 14 000 M — 234 06h.

4.14. Eciu cMOTpeTh ¢ CEBEPHOTO [OJNIOCA IKIAMUITUKM, TO BpAIIEHHUs
Coanua m 3emiy NPOUCXOAAT B OfHOM HATPABIEHMH. (POTHB YaCOBOKH
crpeaku. Bexropel yraoBwIx ckopocreit Bpamenns ConHua » 3eMau npn-
6aM3UTEABHO COHANIPABJECHDI.

4.15. Tpaekropuu conHeuynnix NATeH Ha fgucke CONHIA BHIIAAAT
UPAMOJMHEAHBIME, KOT/IA IIOCKOCTh COTHEYHOI0 KBATOPA [IEPeCceKaeT IIoc-
KOCTh 3eMHOIt op6uTel (B Havaie WIOHA U B Hadade pexabps). B gpyrue ne-
PUOLBL [Ofa 3TH TPAEKTOPHUU BHINVIALAT KPUBOIUHENHBLIMU K3-3a TOTO, 4TO
ock Bpamienua ConHua He JEMUT B KAPTUHHON MIOCKOCTH HAONIORATEN .
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4.16. Ilo BHenmrnemy BHY TPYAHO OTINYUATE HeDOJIBIIOE KPYIIIOE COMHEU-
HOe nATHO Oe3 mosyreHu oT AucKa raHersl Ha dpoue Coanua. Ho 3a Heckonpko
MUHYT HAOMIOMEHUH CONHEUHOE HATHO MPAKTUYECKH He MepeMecTUTCA, TO-
rga Kak IUT4HeTa 33 3TO BPeMA 3aMeTHo Nepensudercda no gucky Coanua.

4.17. Peructpupys mnatHa Ha ConHme BJIOTE N[0 MeJbYadinux,
I'. 1llpa6e B 1843 r. BoepBHle 3aABUI O BO3MOMKHOCTH CYIIECTBOBAHMA
NeCATUIeTHETO IMepUOofa B KomwyecTBe msTeH. [losnHee BEIACHUIOCH, YTO
TaKylo InepuonuyHocth mnonospeBanru B XVIII Berke parckuii acrponom
I1. Xoppe6oy u B 1836 r. aBcrpuitckuii acrpornom 1. U. Jlurrpos.

4.18. Ywucao Bonbda nmpumepHo paBHO YABOGHHOMY KOAUYECTBY M-
TeH, 100 OBLIO MOKA3aHO, YTO CpelHee KOJMYECTBO [ATEH B rpylIe OKOMO
pecarn. 3navesne W HeCKONLKO CIiia’KMBaeT TO 3HaueHWe KOJMYECTBA I1f-
TeH, KOTOPOE MOJy4aeTCs IPH MPOCTOM MOHCcYETe NATeH PA3HOTC pasMepa,
U 103TOMYy ABJIseTcA 6onee oObeKTMBHON Benuuunoil (mpumep: Ha Conniue
uabmiofaerTcs OfHO KPYIHOE NATHO, KOTOPOHW B KAKOW-TO MOMEHT AEJHTCA
[OMOJaM; TIPY 3TOM KOJHMYeCTBO NATEH BO3PACTAeT BIBOE, a 3HaveHue W
meHserca aummus Ha 9%). UYwmcmo Boabda derxo wopcudmreiBaerca ga-
e He OYeHb OMBITHHM Habmogarenem. 3uauenue W npubnusnrensio
NpOTOPUAOHANILHO TNIOIIAAM, 3aHnMaeMoit narHamn wa aucke Comnna,
H XOpOINO KOppeJanpyeT ¢ APYIMMW NPOABICHUSIMH COJNHEYHON aKTHBHO-
CTH, B TOM YHCJe M MAarHUTHBIMM BO3MYylieHHAME Ha 3emue. ag csomx
HaBTIONeHNH, KoTophle OH UPOBROAUI Ha 3-HI0fIMOBOM TelecKOoIe upu yse-
auyennn B 64 pasza, Bonwd npunan woadduument & paBHBIM eguHUUe.
OuernpHO, uTO Mpu HaGMIONIEHNAX HA GONbIIEM UHCTPYMeHTe, Jydlue pas-
pelltatonieM Menaxue NaTHa, Ais yuuduxauuy snavenuit W npusumanr
k<1, a B obpatHoit curyanuu npuanMaior & >1. B #acrosaiee BpemMs aToT
K03 duumenT BHIBOAAT [iA KUKAOTO UCCIENOBATENA C €ro WHCTPYMEHTOM
nocne obpaborkm HabINIONEHKI COMHEYHBIX NMATEH Ha BCEX 0GCepBaTOPUAX.

4.19. lser TeHu cosHEUHOro HATHA ompefensercd eé Oosee HUBKOH
teMuepatrypoit (oxono 3700 K) mo cpaBHeHuMIO ¢ TeMIeparypoil HOpMaJlhb-
Hoit goroceprr (oxono 6000 K). [Ipu yxazauHoH TemepaType TeHb HATHA
CBETUTCH TAK JKe, KaK MOBEPXHOCTL 3BE3[ cnexrpannhoro kmacca K3—K3§,
T. €. MMeeT TEMHO-KPACHBIH IIBeT.

4.20. 910 BuiacHun aMmepukamckuil actpoHoM [xopmxk Jminepn Xein
(1868—1938). On obuapy:kmi, 4To HefaJeKo OT OAMHOYHOTO NATHA BCerga
uMeeTca 06JIacTh ¢ NOKAJBHBIM MArHUTHBIM IOJIeM, HANPABJICHHBIM PO~
THBOMOJOKHO MarHUTHOMY Moo nsatHa. Ilosme B atoM Mecte obpasyercst
BTOpPOe IATHO. '

4.21. Jle na Pro cpenan aBa CHUMKA COMHEYHOrO MATHA, Pa3feEHHBIX
NHTEPBAJIOM BpeMeHM B 26 MUHYT. ITO COOTBETCTBYET NEPEMEIeHHIO 3eMn
no opbute HpuMepHo Ha 650 Teic. KM (mogyMalite HAj TeM, KaK HOJYYeBO
aro 3Havenue). Crepeockonuyeckoe N300paskeHHe [O3BOJMIO BBIABUTE 3(-
ekt penseda connevHoi moBepxHOCTH. ABTOP MeTORA TAK XapaKTepu3ORad
peayastatsl onbita: «Takum obpasom, a ybeduaca, umo Pakessvt Haxodsam-
CSL 8 CAMBIT 6bICOKUX CAOAL COAHEYHOU ammocdepol, UMO RAMHA He 4Mmo
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UKHOe, Kak oOmeepcmus, 06pa30easwiueci 6 nOAYmeHu, U HmMO NOAYMEHD,
8 6010 ouepeds, Aexum Hudce oxpyxarwur e€ yacmeii gomocgepur. B 00-
HOM cayuae Oaxce 6bln0 3amemuo, 4mo Pareabl pesaslt HenocpedcmeenHo
HAO RAMHOM HQ 3HAYUMEALHOU ebtcome.

4.22. Jlnsa storo HeoOXOAMMO YBETMYUTD MHTEPBAI MEMKLY ABYMSA CHUM-
ramu ConHIa 0 HeCKOIBKHUX 9acoB. 3a 310 BpeMs (opMa UATeH U3MEHHTCH
Mazo, a 6a3uc cTepeoCKONMUECKOr0 CHUMKA, 00YCIOBIEHHBI NepeMeleHn-
eM 3eMun o opbute, crader 3HaUMTeNLHO Goabnie. BTOpbIM sKenaTelbHRIM
yCaoBHeM sBiIseTc HabJofieHue B HaYajle MIOHA MM Havaie fexabps, Ko-
TAA TPaeKTOPUHM COMHEUYHBIX IsATeH MNpPEJCTABIAIOT CODOH IpsMble JUHIM.
NcnonbsoBanne CHUMKOB, CHENaHHBIX M3 KOCMOCA, TMOBBINIAET KAYECTBO
crepeockonmyeckoro usobpaskenns (E. B. Tyces, K. M. 3apybun).

4.23. Rupxrod B 1860 r. orkpsin obpaieHue CHEKTPOB U TeM CAMBIM
oGbsAcHWI npupony ppaynrodeposbix auumit. OH ykasal, 4TO Hempepsis-
Bo#A cnextp ConnHua obpasyerca ropadell ONTH4YecKd IUIOTHOH CpeNoH,
a B collHeuHO# arMocdepe, Oomee xononHoi, yeM corochepa, BO3HUKAIOT
MHoOTouucjaeHube abcopOunoHHbIe JIUHNN.

4.24. Bpewms cropanua KaMeHHOro yrisg ¢ Maccoi, pasuoil macce Connna
Ipy MOUIHOCTY TOPeHUsA paBHO# cBeTuMoctu CosxHuya Jerko Haitn no dop-
myne t=qM;/L., TAe g — ynenbHaa TEIIOTA CrOPAHUA KaMEHHOIO yrif;
MO — macca ConHua; LQ — cBeramoctt Comana. Orcoofa BpeMA cropanus
«kameHHoyroasaoro Comnnar cocrasuno 6u1 scero oxoso 5000 xer. Kpome
TOro, AJA cropaHus morpebosasiocs Obl GoxbIIOE KOJIMUECTBO KUCIOPOHA,
OTCYTCTBYIOLIEE B OKOJOCOJNHEYHOM IIPOCTPAHCTBE.

4.25. Yme cam Mailep nokasan, 9YTO JA NOAEPIKAHNS CBETHMOCTH
Connna norpebyercs IOCTOAHHOE NafleHNe HA CBETHJIO GOJNBIIOTO KOMMYe-
CTBA BeleCTBA — OKOJO JIBYX Macc JIYHEI B rof. A MOCKOIBKY [BHKEHHE
[IIaHeT yKashiBaer Ha TOCTOAHCTBO Maccw ColHLA, TO 3Ta TMIIOTE3a Tpe-
foBana TAKOro jKe MHTEHCMBHOTO WCTEYMEHWsSI BEUIECTBA W3 HEro, uTO
He Habawpmaerca. [ansHelimue uccaelOBAHUA JaNKM W APYTHE KOHTPIOBOLALL:

— KOJHKYECTBO METEOPHOTO BEL[eCTBA B OKOJOCOIHEYHOM [IPOCTPAHCTBE
o4eHb GEICTPO 6Bl MCTONIWIOCH, & €r0 MHTEHCHBHOe BO3OOHOBJEHME H3-3a
npeneno CollHEYHOH CHCTEMBI MAaJOBEPOATHO;

— ecam Obl MOWHEIA [OTOK Mereopuro mapan Ha Commue, To OT UX
yaapos u 3emiisA uMena OBl OYEeHb BHICOKYIO TeMIIEPATypPy, & TEONOTHYeCKHe
IJIACTHL B 3HAYATENHHOH CTeNeHU COCTOANM 6B M3 METEOPUTHOTO BeLIeCTBA.

4.26. Onposepruyra. Pacuérel noKka3hIBAIOT, YTO 38 CYET CIKATHUA TIOA
meictBuem cobcrsennoli rpapuragus ComHume mormo 6Bl cBeTHTH, UMed
Ty K€ CBETUMOCTb, YTO M Ceivac, Bcero okoxo 30 muH. JeT. A 3TO 3Haun-
TeJbHO MEHbIe BO3pAacTa 3eMJd M JlaKe BPeMEeHH CyHIeCTBOBAHUA HA Hel
6uonormueckux dopm. Ho nannniit mexanusm adgexTuBeH Ha craguy npo-
TO3BE3/bI, [0 HAYAJIa TEPMOANEPHBIX PEeaKLHH.

4.27. Onpepnensemas merogom llepackoro temneparypa 6ypmer Bcerga
HUKEe pealibHOM TeMmepaTypsl mosepxHoctd ComHua 3a cUéT moTeMHeHud
RMCKA K Kpaio, ocnabieHus cBera B 3¢éMHOM arMocepe, HEIIOTHOTO OTpaie-
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HUA OT 3epKajia W HeNONHOTO IOTJIOLeHUs CBETA HArpeBaeMBIM 06pasIoM,
a TaKKe ecly OTHOCUTeNLHOE OTBEPCTHE 3ePKAIBHOr0 06hekTnBa Menpnre 1:1.

4.28. Croponnuku «ropsueroc ColHma» IOKATagH, YTO MOMIIHOCTh M3-
JydeHHA BO3pacraerT NPONOPHUOHANLHO TeMmeparype tena (upges Hproro-
Ha), a UX ONNOHEHTH CYHMTAJH, YTO OHA BO3PACTAET 3IKCIOHEHIMAILHO.
Cornacuo 3akony Credana—Boasumana (1779, 1884 rr.), unrerpanbHas
U3Iy4aTeqbHAA CHOCOOHOCTD IPONOPIMOHANBLHA YEeTBEPTOM cTeMenu ab-
COJTHOI TeMIepaTypsl, OTKYAA CIeHyeT, YTO TeMIeparypa NOBEPXHOCTH
Conuua cocrasiaser okono 6000 K.

4.29. ConHile — OYedb APKHE HCTOUHWK CBETAa, ONACHBIA [JIsA IJas.
Or crexna orpamaerca oxono 4% majaouiero cBera; aTo fejaer M3obpare-
nue ColHIIa MeHee APKHM M NpHeMiaeMbiM ais Habmomenusa. K tomy e
NpH OTPAKeHHH CBeT OKA3bIBAETCS INOJAPH3OBAHHBIM. PaznBoeHue Jyueit
IIPOMCXONUT M3-33 AaHMH3OTPONUHN KPHCTANIA MCIAHICKOTO INMATAa, T. 8. Pas-
JMYHOrO 3HaYeHUs TIOKa3aTess MPeJOMIeHHUA NJIA jJydel, NONAPU30BAHHBIX
B pasHEIX HanparieHusx. llpu onpegenéHAoM nonoeHny KPHCTAIIA ONUH
U3 JTy4eH MOMKHO IIOTACHTh.

C Touru 3peHMA acTPOU3UKM ONEIT JOKA3BIBaeT, uto cBet o CONHIA
He NOJAPU30BAH.

4.30. Ymensienue orsepcTHs OODBEKTMBA YCHUJIMBANO ABJEHHE M-
¢parUuH, 4TO YMEHBbINAAO DPa3pPemIaAlONIYI0 CHOCOGHOCTL Temeckoma. [ns
yMeHpUIeHHs sgpKocTy u30Opaskennus CoNHIA B MIOBUTENLCKUX YCAOBHAX
IpeflloYTuTeNbHEe HCNONb30RATL OOBHLEKTHBHBINA CBeTOGUIABTP, HAampuMmep,
13 aJIOMIHUPOBAHHON JaBCAHOBON WIEHKH, oTpaxkawmuii 99,999% caera.

4.31. IleneBoii 3aTBOp ¢ CHILHON NMPYKNHON YCTAHOBHIN Tiepey 06D-
exTuBoM. TelleCKON ¢ TAKMM 3aTBOPOM M Kacceroil masA OTOMAaCTUHKH
B OKyJsApHOHN wactu 6eL1 u3obGperén B Aurmauum B 1857 r.

4.32. Iro OGbn HauGonee cuabHLE TUHKK Torgouwenusn. Croycra 12 ger
nocie orkpsiTaa Bosnactona nemenkmit pusur Mozed @paynrodep, npume-
HUB KoJTuMarop, o6Hapysuia B cuexrpe ComHua yxe coran abcopOUMOHHEBIX
AWHUN, Ha3BAaHHHIX B AadbHeidmem ero uMmenem. OpaydrodepoBbl JUHNK
obpasyorca B Hanbolee X0JIOQHBIX, BEPXHAX CIOAX COMHEUHOH (oTocephl.

4.33. A6copbuyonybie JIMHUYW, WHTEHCHBHOCT, KOTOPLIX 3aBHCHT
or BbicoTsl ColHIIA HaJl TOPH30HTOM — 3TO TENIYPHUYECKHE JTHHUM, BO3HHU-
Kapinine B 3eMHON atMmocdepe.

4.34. Maruauraee nomoca CoiHIA HAXOMATCA B MOJAPHBIX DPAOHAX,
nepHof, BpalleHus KoTophix cocrapiseT 33%. Msmenenme maGmiomaemoro
ofuwero MarHUTHOrO OIS CBETUIA CBA3AHO C BPAMIEHUEM MATHUTHBIX I10-
J0COB BOKPYT resitorpauuecKux. .

4.35. Acrponomnl IIsep Hancen, [Ixosed Jloxvep n Yunsam Xérrunc
VCHOAB30BATH 1A HabnmogeHudl nporybepaHiieB CIEKTPOCKOI ¢ GOIbIuoi
aucnepcueii. IIpH 3T0M HenpephIBHEI CINEKTp JHEBHOTO He6a CHIBHO
ocaabeBai, a uzobpamenne nporybepaHIies, M3IyYalOIIUX B MOHOXPOMATH-
ueckoM cBere (H_,), He umcnmTeiBano nomo6uoro ocnabnenus. Jloksep 06-
HAPYKIJI TaKIKe, YTO HIMHCCHOHHBIE JUHUU NpoTyfepaHlues BUIHEI IO BCEH
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okpymuoctd mucka ComHna. XE@rrmucy faske ygasaoch TOJYYHTL NIPH 1O-
MOLIM CIIEKTPOCKONA M300paseHne CONHEYHOTO IIpoTyOepaHua.

4.36. Bepoartno, usobpamenne CoNMHIA ¢ KPLITbAMU IIOKA3bLIBAET, 4TO
BO BpeMA MOJHBIX CONHEYHBIX 3aTMEHUN JpeBHMe erMuTsaHe OOHAPYMHMIM
kopony CouHNa, KoropasA ReicTBMTENbHO HHOrga umeer Gopmy KpbLIbes.

4.37. Cnerrpocronmnyecknmu Habnwpenuamu B 1869 r. 6ruro gorasa-
HO HaJM4yie B CHEKTPe KOPOHBLI JHHUH, TOKAECTBEHHBIX JHHHAM CIIEKTpa
dotocdeprt. B 1871 r. Oblim nonyuenst GororpaduM KOPOHBI U3 MYHK-
TOB, YAaJEHHKX JPYT OT APYra Ha HECKOMbKO cOTeH Kuaomerpos. B oboux
NYHKTaX B KOpPoHe Gbliu 3adMKCUPOBAHEL OMHU W Te Ke IeTany.

4.38. Ilpnuunsl, Memamomue AHEM BUAETH COJNHEYHYIO KOPOHY — pac-
cedHHe COJTHEYHOro CBeTa B 3eMHOI aTMocgepe, yMEHBIIGHHE CBETOYYB-
CTBUTEJLHOCTH Fia3a NMpu HabmioneHuM Aprore oObeKTa, COJMHeUHadA up-
pajmatus — 3HaYUTeNbHO yeunupawTcs sonmsu gucka Connua, rie Jlyua,
KaK ¥ KOopoHa nuém He BuAHa. B kopomorpadax neiictsue sproro auc-
ka ConHLA MCKIOYaeTcsl BBe[eHWeM HEIPO3PAYHOrO0 3KPAHA TAKOIO Ke
yraosoro guMerpa, kak u Connue; siusHue 3eMHOil armocdeps! MUHIMH-
3upyeTcsa NMyTéM HabaiofeHMs ¢ GOJbUION BHICOTH Hafl YPOBHEM MOpS.

4.39. B 1930 r. Bepuap JIuo obuapymusn Bpauienne OIM3KHX K IO-
Bepxnoctd CoslHua wacreit KOpOHBI CO CKOPOCTBIO OKONO 2 KM/C.

4.40. Tlatra masxe B rojgbl MAKCHMMYMAa COJIHEYHOW AKTUBHOCTH 3aHU-
matoT He Gonee 1/500 wactu nosepxnoctu CoNlHIa; K TOMY e MATHA CaMH
TOKe M3JIY4YalOT 3HePLHI0, TAK KaK Jake TeMIepaTypa TeHH B IATHE BCEro
Ha 1500—2000 K umxe remmepatypnt HopMaxsuo#t gortocdepsr. B rogpt
MAKCUMYMa COJIHEYHON AaKTHUBHOCTH HADALY C YBeJIHYEHHEM KOJHYECTBA
OATeH YBEJNUYMBAEGTCA YHCIIO YyYaCTKOB ¢ ITOBBIIEHHOM APKOCTHIO — (aKe-
n0B. Iloatomy ceerumocTs CostHIA NPAKTHYECKU He MeHAeTcd.

4.41. Pasuocrs BusyanbHbIX 38é30ubIX Benuunn Conuna u nonuoi Jlyasl
cocrasisner 14™. A mo Byrepy sta senmumnua pasua 13,7™. Mokuo aums
YAMBHTHLCA CTONbL Majoi omubKe, MONMYUIeHHON NpPH CPABHEHHH CTOJNb pas-
HBEIX 10 SPKOCTU MCTOYHUKOB NPH NOMOLIN TAKOH NPUMUTHBHON TEXHHKH.

4.42. Pasnomus conHeunbit cser npu nomomu npuamel, B. Pepmiens
NIOMEeCTHJl TepMOMeTp 3a TpaHmiell KpacHoil oOmacTH cneKTpa, TaM, Tje
yiKe He BUAHO cBera. Tepmomerp morasanx pocr teMmepaTypel. leprrens
3aKIIOUUN, UTO <«cywyecmeyom aydu, npurodswue om Coarya, kKomopwie
npesomanomes caadee, wem a6ule us Ayueil, deiicmeyrowyur na 2aa3. Onu
HadeAeHbl CULALHOU CROCOGHOCIbIO K HAZDESY MeA, HO AUULEHbL CROCOGHOCMIL
oceewpamey meaa» (Foamd m @unonosnu, 1989, c. 275). Ilosmxe st ayum
HA3BANIU YAbMPAKDACHbLMU, 8 B HAIIe BPEMs HA3BIBAIOT UHPPAKPACHbIMU.

4.43. Cyrte Merofia OvYeBMJHR M3 DHCYHKA, HA KOTOPOM [OKA3AHBI
nojoskenus Bepxsed naawersl (M) u 3emanm (F) B HPOTHBOCTOAHHH,
a TarKe monoxenusn niaderst (M} u 3eman (E') uepea xaxoii-to npo-
MEKYTOK BpeMeHH [ocie npornsocroaumns. Wsmepsaercs yron (M'E'S.
Suast BpeMsa obpameHus IutaHersl W Jemun Boxpyr COJHIA, TerxKo BHI-
wpeauts yrasl (MSM' u (ESE’. Tlo stum yrimam oupeneisercs CHHOLH-
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weckuli yron /M'SE’. Taxum oGpasom, 7al
B Tpeyroabhnuke M'SE’ uspectnnl Bce
yrael. IlpyauMas paccrosanune ot 3eMan
g0 Commua 3a €IUHHWILY, JETKO HAHTH "~
reoyentputeckoe M'E u renrnouentpu- oE

4yeckoe paccrosHus nyaHersl M'S. : \o

4.44, ABTop NpUBENEHHOTO 3aKJIO- S
yenns — Pobepr TIyk (1635—1703).
[lpeqmonaraemas uM HPUpOja  CHII K pewenuiw 3adawu 443. Me-
NPUTSKEHMsE — JJIEKTPUYECTBO WIN MAT- 7o) onpedesenus 2e0- U zeAuoyenmpi-
HEeTU3M. HECK0e0 pacCmOoAHUR 6EPIHEU NAGHENmbl.

4.45. Tunoresy o6 opuHakoBo
npnpope nnarer Conneunoil cucremsl Buasuaya Qx. Bpyno. HoxrBepuunn
3TOT Te3WC TelecKonudeckue Habmopends [ammnes.

4.46, Tanuneit u Kemnep nepsriMu norasainu, uro csoboguoe (ot Bim-
SAHHA CHII) NBHYKeHHMe mpoucxouut npsaMoimaedno. K seiBomy o Tom, uro
[BIKEHNE IUIAHET MO S3IUIHITHYeCKUM OpOUTAM OfHO3HAUHO CBHUJETENH-
CTBYeT O fedicTBMY HA HUX cHiabl ¢co ctopoHnl Comnpa, npnmén Kemnep.

4.47. Marserusm.

4.48. Pacuérnl mokasajiu, yTo BHIDBAHHOE IIPUAMBOM BEIIECTBO [0JIK-
HO 6bro 6b1 ymacts Ha ConHue man o6paiarbCs BOKPYr Hero Ha 3Havyu-
TeJAbHO MEHBIIeM PAcCTOSHUH, YeM CYIIeCTBYION{ie MIaHeTH.

4.49. Jlannac BeIABUA 0OU{HOCTH IpoMCcxOEKAeHus Bcex Tea Comned-

Hoi cucrembl, BRio4as Coanne. OaHako coBpeMenHble yuéHEIe 06HAPYHKU-
ai, uro Benepa Bpamaercs B o6parHyio cTopony mo cpaBHeRMIo ¢ ComnueM
U GONBLIMHCTBOM APYTMX IUIaHeT, YPaH Bpauiaerca «Ha 6OKy», a8 Ranéxue
cuyrsuku HOmutepa u Carypua umelor obparnoe psmxenne. Cuuraercs,
YTO T M3MEHeHWs B [BMKEHUM YKA3AHHBIX TeJ BO3HMKIN M3-334 WX B3a-
uMofieficTBMA ¢ APYTHMH TenamMu B yiKe cdopmuposabmeiica ComHevnoi
cucreMe,
v 4.50. Buabsam I'epmens Bocnonas3osancs merogom T. Maitepa (1723—
1762), npepnoskusiuero BoiaBuTh ABWKeHue ConHIA B NPOCTPAHCTRe,
cyutas coOCTBeHHOE MABMKeHUe OMM3KKMX 3BE3J OTPAXMEeHUEM BIIKeHMS
Coanna. Cropocth ColHUA OTHOCHTENBHO OGAMMAWIINX 3BE3[ COCTABJsET
oxono 20 Km/c, ¥ HanpaBieHa OHA K aleKCy, HaxoaAueMycs 6an3 3Be3fnl
v Tepryneca.

4.51. Ramynieeca nsmenenune BoicoTs! Conuna Hag rOpH30HTOM OBLIO
UCTONKOBAHO KaK NAPALIAKTHYECKOE CMELIeHHe; [03TOMY OHO Onlno mHc-
DOAL30BAHO [IJIA MOMBLITKY ONpefiesieHus PACCTOAHUSA JO CBETHIA.

" 4.52. Ecnu moBEpXHOCTh 3eMJIH BHIMYKIAA, TO IPH IepPeMellleHuN Ha-
GatoaTens BOOJAb MePHIMAHA HA CeBep 3BE3NLI B CeBePHON cTopoHe Heba
NOAHUMAKOTCA HAJ TOPU3OHTOM, a B IOKHOM — omyckawrcs. ¥ mapoobpas-
HOW IJIaHETHI HepeMelleHUsM Ha OfMHAKOBBIE PACCTOAHHA BHOXbL PasHBIX
MEPHNAHOB COOTBETCTBYIOT O{MHAKOBLIC M3MeHeHHus BHCOT HeOeCHBIX cBe-
THJI HaJ{ TOPH3OHTOM.
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4.53. Tonsko map npu moboll HmpoeKuun HaéT Kpyr. ITOT [OBOL,
B I0J1b3Yy 1apooOpasHocTH 3emin 6vln Brepsble NpuBeféH ApHcToTeneM
(384—322 nmo u. 3.).

4.54. T'peueckuit yuénplit Jparocen Bo BTOpol mososumHe 111 B.
1O H. 3. o ganEbiM HabmoaeHnii CoNHIa B leHb COTHIECTOAHUA BHIYHACIII
nyry mMepufuana memnuy ropopamu Cuenont (upiee AcyaH) u Alexcaugpu-
€il, paccToAHHe MEXAY KOTOPbIMH eMy ObL10 ussectHo. Ilocie aroro 6blno
yiKe HeTpyIHO HAWTH IJHMHY OKPYKHOCTH 3e€MHOro mapa-— 250 Tec. cra-
ani. VicropukaM He m3BeCTHO TOYHOe 3HAYeHME TPEYECKOM CTaguM: Mo MX
AanHBIM, 0HO cocrasisieT or 155 go 180 M. Bagm cpemHee or aTux 3Ha-
yeguil (168 M), Mpr yBuguM, uTo pacuér JparocheHa HAeT OKPYKHOCTD
3emnu (42 Thic. KM), BecbMa OU3KYI0 K meiicrBurensHoi (40 Twic. KM).

Passusas merog Jparocena, Ilocuponumit (135—51 po u. 3.) onpe-
el JAUHY OKPYKHOCTH 3eMiH 1o HabmopeHuaM 3Be3nnl Hanomyc. Jra
3Be3fa Ha ocrpoBe Popoc B BepxHell KyJbMHHALMW Kacajgach TOPH3OHTA,
a B AnexcaHjpud eé BBICOTA B 3TOT MOMeHT cocrasisya 7,9°. Paccroanue
MEMAY ITUMHU NYHKTAMH CUMTANO0ChL uasecTHoiM (3000 crapui). B 827 r.
H. 9. apabcKkue acTPOHOMbI HM3MEpPHIN [JUHY IYIM MEPHIMAHA MEMAY
Turpom u Erpparom. Orpymuocts 3emian Ovlna HadfieHa paBHO#A (1pu
TIepeBOJie B COBPeMeHHble eNMHUILE!) 44 THIC. KM.

4.55. Y CcHaTOrO 9NNMICOMIA MAKCHMAJILHAA KPUBHU3HA NOBEPXHOCTH
Ha 3KBATOPe, 3 MEHUMANLHAS — Yy mo’ocoB. VizaMepsasa Ha pasHEIX mWupoTax
JUHEWHYI0 JIUHY Jyr'W MepHuuaHa, cKaseM, B 1°, MOKHO y3HaTh GopMmy
3eMIu: ecM NiaHeTa CyKaTa, TO MAUHA Oyrd B 1° momkua OwITh Gosbliie
B BBICOKMX HIMPOTaX, 4eM BONU3M KBATOPA. JTO M MOKA3AIHM M3MEpeHUs;
NOJAPHOE CKATHe 3eMJIM CBUAETEIBCTBYET O TOM, YTO OHa uMmeer dopmy
3IINNCOHIA BpAILEHNS.

4.56. IpasuMerpuueckMe u3MepeHHs, NOKA3ABIINE, YTO 3aBUCHMOCTH
YCKOpeHMs cBOGOIHOrO HAjeHNs Ha [IOBEPXHOCTH 3eMJIM OT IMHPOThl TaKas,
Kakas JOJKHA OBITh Y BPALIAIOIIErocs CIKATOro 3JUIMIICOMMA.

4.57. YrBeppanoch, ¥TO Ha Bpawmawpueiics 3eMie Tead, HaXOLANLU-
ecsi B BO3[(yXe, AOJIKHBL OTCTABATH OT TeJl, HAXOAALLMXCSA HA IMOBEPXHOCTH.
BrickasmiBanochk maxie MHeHHe, UTO MOJ [eHCTBUEM HEHTPOBEKHBIX CHA
HHEPHUH BpaIamoIasgca 3eMis noirkHa Obuia 6Bl pacmacTeCs Ha YaCTH.

4.58. Ucaax Heroron. [lna obecneueHus MEHTPOCTPEMHUTEIBHOTO YCKO-
PEHMSI MaTepUaNbHONH TOYKH HA IOBEPXHOCTH 3eMJIM BEKTOPBI CHJBL PeaK-
OM¥ ONOPHl M CHJIEI HPUTAMKEHUA K IEeHTPY 3eMIM JOJKHEI Pacrojarathcs
0Of TYOBIM YIJIIOM Apyr K apyry (He pasubiM 180°), wro BoaMomHO gnmb
npyu HapyleHud cPepUIHOCTH IJIIAHETHI.

4.59. ®ykro mazBaa uszobperéuubiil uM nupubop 2upockonom. Cormac-
HO 3aKOHY COXPAaHEHHMA MOMEHTA HMITYJbCA, [OJOMEHHEe OCH BPAalieHUs
cBOGOHOrO Teja B IPOCTPaHCTBe ocraéress HeusMmeHHBIM. IloBopor oceit
TONOLEHTPNYECKON CHCTEMBbl OTCYETa TIPM BPALIEHMN 3eMIM TPHBOAUT
K KAKYIEeMYCH U3MEHEHMK) [OJOKEHUS OCH [UPOCKONA B MPOCTPAHCTRE.
Jdror npubop MONYYMI HHUPOKOE NPUMEHEHHE B aBMALMK M MODCKOM fele.
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4.60. Ecan 651 KOHTHHEHTH M HMX OIOpa B 3eMHOU Kope ObImm 6l
CTOIbL e JACTAYHBI, CKOJb M OKeaHbl, TO BOAA M CYUIa mepemerianucs Obl
nop, geiicreuem Jlyan u ConHua coBeplieHHO OQHHAKOBO, M Ha nobepexse
MOpCKMe NMPUAMBEL ¥ OTIUBEI NepecTadn Obl HAGIIORATHCA.

4.61. ITlon cymeprkaMu moummaloT BpeMa mocie 3axoga ConHna u Ie-
pell ero BOCXOROM, KOLRA 3eMHAs HOBEPXHOCTH OCBEINAETCS PacCesHHLIMU
B armocdepe sydamu cpetuia. Kpurepun cymeper 4ucto goroMerpuueckue
W HOCTaTOYHO YyciaoBHEIE. KoHen BeuepHHMX TpasKIaHCKHX CyMepex olipe-
Jensercd HeOOXOAUMOCTBIO BKIOYEHHMS HCKYCCTBEHHOTO OCBeLleHMA JJIs
OesonacHoro gsumenus tpaucnopra. [lpu morpysennu Colnpa noj ropu-
30HT HmJKe, 4yeM Ha 12°, HaBHTanua Ha peKe WU MODe HEBO3MOKHA 06e3
CUTHAALHBIX Or"eit. A mocie norpyskeHus Comnua Ha 18° yme BO3MOIKHEL
TouHbie poroMerpudeckue Habaonenusa HebecHBIX 0OBHEKTOB.

Honwuitku HaiiTy cBA3b tIybuus norpyenus CONHUA ¢ yCAOBUAMH
OCBEINEHHOCTH Helain emgé cpefHeBeKoBble yuéusle. B «Ontuke» Anbxa-
sena (M6u amxp Xaitcam) (965—1039), apabekoro yuénoro, paborabuiero
B Kaupe, yrazano, yto yroa mouumxenusa ConHna B KOHIlE CyMepeK Win
Havase 3apu paseH 18°. PorMaH yKasmBAJI, YTO CYMEPKH 3aKAHYHBAIOTCA,
korna ConHue omyckaercsa moyg ropusoHt Ha 24°, HoHuyc npegmaras oTpu-
narenbHyo Beicory Comnua B 16°, Kaccuun — 8 15°, Puuunonn gasan 16°
mis yrperuux u 20° pas BewepHux cymepek. Taxue pacxoskugeHus MOKHO
00BLACHUTL TPYAHOCTBIO PA3NHYSHHMA IDAHUIB paszfena dacteil armocdepsl,
ocBeménHoH U He ocpelénnoil Coanmem.

4.62. Kucmopon, xak u Apyrue raael, 3eMHaa atMocepa tepser Tak-
e M3-3a TOTO, UTO MOJEKYHbl, HMeElouine CKOpoCcTh ABmKeHua Oonniue
BTOPOH KOCMMYECKOH cKopoctd, yberaiwor or 3eman. Ognarko XumHYecKui
coctaB m faBieHue arMocdepsl cTaOUIBHBI HA NPOTAMKEHHH, TIO KpanHei
Mepe, COTeH MUJIIANOHOB JeT. IT0 o3Hadaer, 4To arMocdepa OMHOBPEMEHHO
NONOJHAETCA KUCIOPOAOM, Hampumep, 3a CYET paslomeHHA KHCIOPONOCO-
JepKalux TOPHBIX Hopof, GoTocuHTe3a M AUCCOUMALNUE BOMLL.

4.63. Tomy6oit uper 3eman ycranoBui coBerckin acrpodHoM I'. A. Tuxos
(1875—1960) n3 KomopuMerpuyecKkux HabIOHeHNH MMenenbHOro ceera JIyHbl.

4.64. TlomarawoT, 4TO MCTOYHMKOM NANAOMIEr0 M3 KOCMOCA Ha 3eMJI0
BEIIECTBA B COBPEMEHHYIO 3IIOXY ABJIAITCS ACTEPOMIBI U KOMETHI, HPUXO-
IALHe, KAK MUHUMYM, U3-3a opbutel Mapca, a He BeIecTBO OKOMO3EMHOM
30HHI, KaK 370 ObLIO B RauanpHoit dase dopmupopannsa 3emau.

4.65. Ha moBepxHOCTH IlaHeT 3eMHOM Ipynnbl W COYTHHKOB ILIAHET
Conueunoil cucreMsl o0HapyxeHo GolblIoe Koau4decTBO KpaTepos. [[pes-
HUE TpeKd HA3BIBAIM kpamepom OosibpUioN cocynm s pa3baBieHns BuHa
BOJIOM.

4.66. TlepmopnuHocTh U3MeHeHNA a3 HO3BOMIA UCIONB30BATH JIyHY
Kak Mepniio BpeMeHn. [10oToMY B ClaBAHCKHUX fA3bIKAX Ha3BaHWE CIYTHUKA
3eMJM » MHTePBaJla BPEMeHHN 3BydYaT ORMHAKOBO — mecsay. Ha canckpure
JlyHa HasbIBaeTcA Mac, UTO M O3HAUAET «U3MEPHUTENb>. JIaTMHCKOe Mensuc
HaXoquTcA B GIM3KOM POICTBE CO CAOBOM MEMIYPKA.
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4.67. AcTposMM ayna 1O 3TEMONOTHY ONU30K K CIOBAM AyY4, AHOKC,
ABLCUHQ, UTO OTpajkaeT CBOWCTBO JIYHBI KaK MCTOYHKKA CBETA.

4.68. Jlaxxe He oyennp 30pKHMHA mIa3 BHAMT CBOeoODasHHI PHUCYHOK
na nosepxdoctH JIyHB!, Tak HaswiBaeMbiit ayHmbll auk. [loaTomy cocra-
BuTh rpybyo kapry JIyHnr mMosker wamueiili u3 mac Ges redeckouna. B arom
“ybepmica OgUMH M3 3BTOPOB KHUrH, umenlnuit oraions He 100-upoueHt-
Hoe speHme (pmc. I): B IIeIOM PHCYHOK BEepHO OTPAKAET PACHOIOKEHUE

K pewenuw sadavwu 4.68.

JAYHHBIX MOpeH, x0T Majkie Mops BocrouHoro mosnymapus — mopa flc-
nocern, Crokoitersus, Herrapa, Mso6mina n Kpusmcos — camnmcs B OgHY

S-o6pasnyio durypy.
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YriaoBoll gmamerp JYHHOTO JMCKAa IS 3eMHoro Habmiomarens cocra-
piasier oxono 30'. Ecam mpuHATE paspemarminyio cI0COGHOCTE 30pKOTO
HeBOOpYkEHHOro raasa pasHoit 1', 10 kapra Jlyum, cocraBiensas Ges te-
AeCKOIIa, OKaXKercs Mo3anKoi pasmepoM 30X 30 u Gyaer cofepskaTh OKOJIO
700 snemenros. Takoe nzoGpaxenne JIyHBI MBI H3TOTOBUIM MCKYCCTBEHHO,
B3fIB TEJNECKOINYECKUN CHUMOK JIYHHOTO AMCKA M YXYAIIHB €ro KauyecTBo
mo paapewernus B 1’ (puc. 2).

ActpoHOMaM JOTESeCKONMYECKOW SMO0XM IIPAKTHYECKH YAANOCh [0-
cTHYb 3Toro mpeana. [locMoTpuTe HA PHCYHOK, cHeTaHHBIA AHIIMUACKAM
yuénpiMm Buabamom I'mapbeprom (1540—1603), puc. 3.

Ha uéM nerko yragpiBaercsi pacrnoJioskeHue JYHHBIX MOpeH, Iake Tex,
KOTOpHIe He 3aMeTHbl HA IepBOM pHUCyHKe. Mempyadiuiue meranu Ha Kap-
te ['manbepra (1651) meiictBurensHo uMeroT pasmep okono 1'. Hexoropoim
JeranAM Ha csoed kapre [mawpbepr nman maspauums, Hanpumep, Bpwura-
nus (cospemennoe Mope Kpusucos), Bonsmasn crpasa Bocrounaa (Mope
Homxpeit), Boawman crpana 3anaguas (Mope flemoctu), Octpos Cpenu-
ayuusi (3anus Ilenrpansuetit), Mope Cpegunynnoe (AneHHHMHEI), U [p.
Kax BupuM, B oramume oT 6oiiee MO3THEH Tpamuiuu, TEMHBIM o0xacTsam
JIynwst l'unpbepr gaBan MMeHa MAaTEPUKOB, a He MOpeW.

4.69. OcHopannem a1 cyknennd o6 ynagéarocrn JIyHs! u nmaner or 3em-
AW ABNANACH CKOPOCTL UX BHAWMOTO ABWKEHMSA TO 3BE3AHOMY Heby; mpen-
[0JATANOCh, YTO YHAJAEHHEIe Tesa ABMOKYTCH MelijieRHee, 4eM Gosee Gauskue.

4.70. Ycropenue cBobopgHoro mageHus Ha paccrosuuu Jlynsr Heio-
TOH HAIIEN M3 KMHEMATUYECKMX JAHHBLIX, BHIYUCAMUB HEHTPOCTPEMHUTEIBHOE
yeropenne Jlyusi no paccroannio go meé (R~60 paguycos 3emun) u ne-
puony obpamienusa (T=1 mecsan). Ycxopenue Jlynn oKazaroch NpuMepHO
B 3600 pa3 Memnbimie, 4eM yCcKOpeHWe CBOOOIHOTO MAJEHUS Y IOBEPXHOCTH
3eMau, YTO W MpUBeEJ0 K BBHIBOLY O KBaApaTHMYHOH 3aBUCUMOCTH CHJIBL
0T PacCTOAHUA B 3aKOHe BcemupHoro Tarorenus {HKynpasues, 1982, ¢. 109).

4.71. Konym6 ucnoassosan Anbmanax Pernomonrana (1474 r.), B Ko-
TopoM ¢ noMmouipio Teopun IltoneMes GBHITM NpeaBLIYHCIEHBI KaKIORHEB-
Beie nonokenna Coxnua, Jlyusl um mraner gna Hiopubepra na nepuoq
1476-—1506 rr. Bo Bpemst verséproro niaBanus, korga 29 gespans 1504 r.
Kopabas Haxommiuca Ha flmaiixe, Honym6, Bocnosb30BaBUINCH NIPEABHIYH-
CJEHHBIM MOMEHTOM 3aTMenus JIYHEI, cHa4Yalia passirpal nepej, Ty3eMIaMu
poiib G0’KeCTReHHOTO MPOBUILA, 4 3aTeM U3 HaONIOJeHHE OTpPefes I TOJIro-
TY CBOEr0 MecTOHaxOKaeHus orHocureabHo HiopuGepra, gomycrus omubry
B 2,5 waca K 3amagy. UTo crano mpudYMHOR 3TOR OWIMEKH — HETOYHOCTDH
B ONPE/ieieHNI MECTHOTO BpeMenu, onmubry B AJbMaHaxe Wil IpOCTO JKe-
jsanue Honymba moxasats, 4To OH nedcTBUTENbHO pocTur GeperoB Aaum, —
3TOro Mbl HHROrJA He y3HaeM. HO 0 TOYHOCTM acCTPOHOMWYECKOro Ompefe-
JeHHA JOATOT B Ty DHOXY CBUAETEALCTBYeT Takoi daxt: 14 asrycra 1499 r.
BO BpeMs CBOero BTOporo myreiectsusa Amepuro Becnyuum mabaropan mo-
Kpoitne Mapca JlyHo#t u ompepgenmsi JOJrOTY CBOEro MeCTOHAXOMKICHHUS
¢ o4YeHh BHICOKOM TownOCTBIO (Xays, 1983, c. 21).
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4,72. TlockOJNbKY pefiKWe MOMEHTHI JTYHHBIX 3aTMEHMH W TNOKDBITH
APKUX 3B83A M ILIAHET He I[103BOJSLIM MODAKAM OIIePATHBHO H3MEDATH
poarory so ppems muasauus, WU. BepHep .mpeimoua HoBBIA MeTOll, OCHO-
BAHHBIH Ha H3MEPeHHHM PaccToAHUE oT JIyHBI O HECKOJIBKUX CHENUATLHO
BHIOpaHHLIX 30AHaKaIbHEIX 3BE3A. Ilockonbky Jlyna nepememaercs 3a uac
npubausurensHo Ea cson anamerp (0,5°), atm paccrognua HpIcTpO MeHA-
10TCH M MOTYT GBITE HCMOJAb30BAHBl KAK YKA3aTeNb MECTHOTO BPeMEHH B TOM
IIyHKTe, JJA KOTOporo 3apanee cocraBienbl ademepupst Jlynwl. CpaBuus
ero ¢ MECTHLIM BpeMeHeM NYHKTa HaOllogeHus M Y4YTA CYTOYHBIA Iapai-
nakc JIyHBI, MOJKHO OTIpefieuTh MOJITOTY IIYHKTA.

Merog AyHHBIX PACCTOAHME COBEpPIIEHCTBOBAJNCA B TeYeHHE HECKONb-
KUX BeKOB. DbIIM cocraBieHbl TaOauibl IONOMeHUA JIyupl ¥ OIOpHBIX
aBé3] Kark (QYHKIHA BCEMHUPHOro BpemeHu (Koropoe BMecTe ¢ [pMHBHYCKON
o6cepBaropueil KaK pas M HOABHIGCH A ONpefedeHust JONUIrOT 3THM METO-
nom). Usmepssa paccrosimusa go JIyHel or u3sGpaHHBIX 3BE3 M OT FOPU30OHTA
B JIAHHOM MeCTe 3eMJIN, MOMKHO OIpPEeJeJUThL MEeCTHOe BpeMs M [OJroTy
nyekra. HauGonee tounyo Teoputo aBixeHus JIyHBI I 3ITOM Uelnu pas-
paboran Jleomapn diaep (1707—1783). o mepe ToBwpImEeHns TOYHOCTH
TEOPUH BO3HMKIA MOTPEGHOCT, M B YCOBEPIIEHCTBOBAHUM YIIOMEPHOTO MH-
CTPYMEHTA: BMECTO dcesaa Aroba M ero pasBUTHA — NONEPEUHO020 de3aa OhiI
u300perén zepraabhblii cexcrnanm. Ho moanocteio npofiema onpenesreHus
RoJroThl GBLIA PelIeHa TONBKO NOCHEe U300peTeHUsi MOPCKO20 IPOHOMEMPA.

4.73. llpuuuna BerkoBoro yckopeHHs Jlywwl aHalIW3mpoBalack MHO-
THMU aCTPOHOMaMM B Tedenme Tpéx cromernil. [lapmmckan awxamemus
Hayk B 1770 r. nake oObpABMIa KOHKYpC Ha Jiyulliee obLacHeHuwe T10-
ro apneHud. Ero u3aydenme, NpOfoMKawINeecd RO CHX MOP, OKA3aJIo
CHIBHOE BJIMAHME Ha pasBuThe Bceil HeOecuoll Mexanuku (DBpommas,
1990). Yactuunoe o6bscHeHne BeKOBOro yckopenus JIyHbl Obuto HafieHo
B 1783 r. Jlannacom: 0HO CBA33aHO ¢ BEKOBBIM M3MEHEHUEM 3KCHEHTPHCH-
TeTa 3eMHON OopOMTH! 1Mo AeHcTBUeM BO3MyuieHMM oT miaader. Ho ruasnas
npuunna Obiia Haidmena B 1865 r. dpamumysckum actponomom Hlap-
nem Jlenome (1816—1872), npeRnonosRMBIINM, UYTO «yCKOpeHMe JIyHBI»
JHINL KaxKylleecd M BHI3BAHO 3amedlcHuem epawjenus 3emau, KoTopast
IO HeMaBHEro BPEMEHM CIYKWJIa B ACTPOHOMUHM TOYHEHIIMMHM Yacamu.
Ilono6usie ayEHBIM yekopenus: B pemwkenusx Coxnua, Mepxypus, Bene-
pel 1 Mapca, ofuapyskenunie B XIX mexe, nmogreeppuam upeto [fenone.
Hak on u npemmonaras, mpuuuHOR 3aMeqieHUsA BpAIeHUA JeMau OKa3a-
10Ch NPUINBHOE TPEHUE, BbI3BAHHOE B OCHOBHOM BO3JEHCTBHEM Ha 3eMilio
caMoit ke JIyHH.

4.74. llpwuunoit dmsnveckoit nubpanun JIYHBI CIYKHT eé BHITAHY-
TOCTb BJOJb HaTIpaBieHuA K 3emne. M3-3a onruveckon aubpaudu mo pou-
rote, HUMenUmEeH YMCTO KHHEMATHYecKoe MpoucXoxaeHue (paBHOMepHOe
BpalieHne BOKPYr OCH M HepaBHOMepHoe ofpalieHne N0 MIMNTHYECKOH
opbure), Gonpmasg ock GUTYPH JIYHEI He HAaMpaBIeHA MOCTOAHHO HA WEHTP
3eman. [TostomMy co croponn 3emiu Ha BHICTYNH JYHHON NOBEPXHOCTH
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AefcTBYyeT MOMEHT CUIIBl, B OLHUX MOJOMKEHUAX — TOPMO3AWMIA, & B [pPy-
THX — YCKODAWOUIM#A Bpanfenne JIyHbl.

4.75. TepmunaTop JIyHbl npeacTaBasiercd HaM AYTod 3JUIMICA, a B Tep-
BOW u HocaefHeH 4eTBeprax — npsamoi nunned. Gopma repMuHaTopa B BH-
Ie MONY3JIuIca OJHO3HAYHO CBHOeTedbcTBYeT 0 wapoobpasnoctn JIyHBL.

4.76. Tanuneill crenan BHIBOA O TOM, YTO NOBEPXHOCTE JIYHBI MOKDHI-
Ta MeJKuMMU HepoBHoctTaMu. Oanaxo sagonro no [anuies, OCHOBHIBAAChH
Ha (pU3NYECKOM IKCIepUMeHTe, K TAaKOMY Ke BhiBoxy npumeén Ilnyrapx
(nauanao Il B. 1. 3.).

4.77. Aparo paccyKgaa Tak: NOCKOJBLKY obIuil user JIyHsl skeaToBa-
TBHIHA, TO MEHee SPKHEe TPOCTPAHCTBA MOpEH, OYEBHAHO, AOJIKHBEI Ka3aThCHA
3eqeHO0BATHIMY. MaKCHMyM YyBCTBHTENBHOCTH YeNOBEYEeCKOro 3peHms fpn
c1aGoM OCBEIIeHUM CMeINaercd B KOPOTKOBOJNHOBYIO 4acTh CIEKTDA.

4.78. Tanunell ywasan, 9ro npu HaAGIIONEHWHM BIOJb HOBEPXHOCTH
rOpHBIE TPSAbl OIPOENUPYIOTCA JPYT Ha APYra, MoIToMy BHAUMAsS 3a3y0OpeH-
HOCTb Kpas JIYHHOTO [ucKa Mana. Tem He MeHee, HepoBHOCTH Kpasa JIyHml
MOMHO OOGHAPYKHUTH B TENECKO.

4.79. B 1937 r. coserckuit ¢pm3uk K. II. Cranwoxosupu pgorasad,
YTO B MOMEHT YAApa MeTeopHTa O TOBEPXHOCTh TBEPHOTO KOCMMYECKO-
r0 Tesa TPOUCXONUT IEHTPAIBbHO-CHMMETDHUHBIN BaphIB, m0TOMYy ¢opMma
o0pasoBaBlIeTOCA KpaTepa IMOAYYaeTcd KPYLIOH. AMepUKAHCKHH AacTpo-
pom P. Boagynu B 1949 r. rarkKe yxasag, 4T0 COOTHOIUEHHC «gHaMeTp—
ray6uHa» IJI BOPOHOK OoT 60Mb M CHApAMOB, A TAKIKE METEOPHTHHIX W JYH-
HBIX KPaTepoB MONUMHSAETCS OfHOMY 3aKomy. HocMuueckue mccnegoBaHusA
DOATBEPAWIH OTCYTCIBHE AKTUBHOU BYJKaHHUECKON HesTeNbHOCTH HA ILia-
HeTax M cIyTHUKax (kpome cnytnuka IOmurepa HMo) mpu obuauu xparepos
HA HUX.

4.80. Ilpmunna sdpgerra bapabamosa—MapkoBa 3akmiodaerca B U3-
PLITOCTH JYHHOU NOBEPXHOCTH ¥ HAJMYHMYU HA HeH MHOMeCTBA KaMHel,
UT0 U 6BLTO MOATBEPIKAEHO cHuMKaMy JIyHinl ¢ KOCMHYECKMX alapaToB
U UPAMBIMU WCCHENOBAHUSAMYM HA JYHHOH TOBePXHOCTH. B mosnoJyHre
TeHu oT peraneil penbeda He BUAHB 3eMHOMY Halmiogarenio.

4.81. Ilpusepnéuntie Kenuiepom cBepeHnd npakruvecku Bepust, Ha nyn-
HOoM HebGe Semiasn moutu HenomBumHa. [lina Habmoparens ma Gonbluen
YacTH AYHHOU NOBEPXHOCTH 3eMJIA HE BOCXOAUT U He 3axogut. ConHevHbIe
cyrkn Ha Jlyme (paBHble 29,5 3eMHBIX CYTOK) IIOYTH NODOBHY JeJATCA
MEKAY AHEM H HOYBLIO, KAK HA 3eMmle B [HW DABHOJEHCTBHU, MOCKOABLKY
VroJd MeXAY IIOCKOCTBI JIYHHOTO 3KBATOPA M INIOCKOCTHIO SKIMOTHRHA
cocraiiger scero 1° 30/

4.82. Pacuyér Hemnepa BepeH: HeBMAMMOCTL noiuoli JlyHpl neictBm-
TeJLHO BO3MOKHA B Vcnadnum B leTHee BpeMsA, KOTA Ta 9aCTh IKJIMITHKM,
BOAM3U KoTOpO# mpoxopuT JlyHa B NOJHONYHUE, NeKUT 10X Hee HeGeCcHOro
skBaropa #Ha 23,5°. Kpome Toro, ans sToro ysawl AIYHHOH OpPOHTHLI AOJK-
Hbi ObITH pacmioslosKeHs! Tak, yroObl B noaHodyune Jlyna Geina Ha 9° HKe
DRI THKHY.
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4.83. Tanuneit GesycioBHO mpaB B TOM, 4TO, OYAb IiaHETH! 3€PKATb-
HBIMH [1AaPaMy, MBl He YBHAENH 6bI UX JNCKOB, & 3aMeTniu Obl TONBLKO OT-
paxénnoe uMu uzobpaxenne Conuua. OHaxo cyMMapHBIA OJECK ILIAHETHI
OT 3TOrOo MMOUTH He M3MeHMIcA Obi. PaccMoTper oTpaskeHme TNapallelbHO-
TO TyYKa CBeTa OT 3ePKANBHOTO Iapa, Mbl YBUAUM, UTO PAcCeAHHBIA CBeT
PABHOMEDHO PaclpefesfeTcA B HOJHOM TeJIeCHOM yrie 4m. A map ¢ mepo-
XO0BaTOH MOBEPXHOCTHIO GONBIIYIO YaCTh CBeTa OTOPACHIBAET B HANIPABACHUHH
ncroynnka. WMenno noaromy Jlyna ocobenHo spka BOAM3M IOMHOJYHMA.
OpHako u «3epkanbHan JlyHa» cBermaa Onl He HamHOro ciabee, XOTA BbI-
riagena 6pl He KaK JUCK, a8 KAK OUeHb APKasd 3BE3Jla ¢ YIJOBLIM Pa3sMepOM
Bcero 4" (peransHbiit pacuér cm.: Cypaun, 1995, 3apaua 7.40).

4.84. Xapakrepunli pasMep mHeposHocTeii Ha JlyHe cymectBeHHO
6obure JIHHBL CBETOBLIX BOJH, HO MEHbLIE AJUHE DaJMOBOJH.

4.83. Bocxog ConHua Ha BupumoM nomymapnu JlyHsl (mosBieHue
TEPMUHATOPA) HAYMHAETCA ¢ €& MPaBOroc Kpas, KOTOPH mis Habaloparens
Ha TOBEPXHOCTH JIyHBI €CTeCTBEHHO HA3BIBATL 60CMOYHOU HacTbio TOpH-
30HTA. B snoxy monéroB wenoseka na Jlyny ato crano axryajibHO.

4.86. Ecrectenno, Kennep we mor 3nars, uto Jlyna neo6uraema. Ho, no-
Jlaras, 4To eé KUTeJM Pa3yMHBI, OH AOJKeH Obll NIPHIEPIKMBATECA B CBOUX
anTazuax Kpurepus neaecoobpasunoctu. Kpyrawii kparep obecrednpaer
TeHb B nonApHex obxacrax JiyHnl (BeckMa BEpOATHO, 4YTO HA IOCTO-
AHHO 3aTeHEHHON BHYTPEHHEH MOBEPXHOCTH MNOJAPHBIX KpaTepoR JIyHB
AEFCTBUTENBHO TaK XONONHO, YTO TaM cCOXpaHAeTcs samép3masn Bopaal).
Ho B 3KBaTopuaibHbIX 0GMACTAX HET CMBICAA BO3BOAMTH CTEHKH, Iapaj-
NeldbHBIE JKBATOpPY: OHM He jaior teHH. Tam yGepeub or Comnua moryr
JIUNIL Y3KHe TpaHIleW, MepueHAuKyJApHbe 3xBaropy. Ho dopma myHHBIX
KpaTepoB He 3aBUCUT OT MHUPOTH. CIeI0BaTeTLHO, OHU €CTECTBEHHOTO IPO-
HCXOMIeHHS.

4.87. llenna na Jlyne ne waiigeno. Ho uccrmenosands Ha AyHHOI
HOBEPXHOCTH MOATBEPAMIHM HAJIHUUe TaM PHIXJIOro MarepHaja — perojmra.
Cunraercs, 4to OH 06pa30BAJICA BCAEACTBHE GONLUIMX IEPENAfOB TEMIIEPa-
TYDHl B YAAPOB METEOPHTOB.

4.88. HaGmopenua Miuscmypa gokasanyu nanuyme y moepxuocta Jly-
HBl 2JeKTpOHHOro raza ¢ koHuedrpanuein 1000 uactur B Kybuyeckom
CAaHTHMeTpe, 4TO COOTBETCTBYET TJOTHOCTH JyHHOoR atmocdepm 4 101
OT INIOTHOCTH NPU3E@MHOT0 CJIOS BO3AyXa.

4.89. Hexoropele momararor, 4To KpaeBbie YacTH JYHHOIO AUCKA BO
BpeMsa mojgHOW (Pasbl 3ATMEHHS MOACBEUMBAKTCA COJNHEUYHOH KOPOHOI;
nonpo0yiiTe caM# OUEHUTH TAKyl BO3IMOKHOCTE. He uckaioueHo, 4TO
omyuenue obwvémuoctH JlyHbl Bo3Hukaer u3-3a addexta wmppaguanmm,
CBA3AHHOrO ¢ QHM3MOJOTHEH HAIllero 3peHH.

4.90. Teny 3eman He sABJIsieTcs COBEPHIEHHO TEMHON: B HeHl INPHUCYT-
cTBYeT cnalbblil cBer, pacceAHHBIN B 3eMHON atMocdepe. BepositHo, noaromy
Kpasg JIyHHOPO JUCKA IOJCBEYEHBl HEMHOIO CHJBHEE ero CepeguHl, UTOo
U cosmaér omyulenue obbéMHocTM. B mommonymme w3-za HepoBHOCTed
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HOBepXHOCTH RAUCK JIYHBI BEINIAJUT PABHOMEPHO APKAM, YTO U Ja8T OILy-
IEeHUe TUIOCKOTO JAMCKa.

4.91. MakcumyM YYBCTBHTENBHOCTH CYMepeuHOTro (MajloYKOBOrO) 3pe-
HUS CABMHYT B KOPOTKOBOJIHOBYKO CTOPOHY MO CPABHEHHIO C JHEBHBIM
(xonBouxorbviM) 3penuem. H 1oMy me ocsemenue npu saxpsirom Cosnle
€03/12éTCa MPEeNMYIecTBEHHO CBeTOM HeDOCBO/Ia, MMEIONUM TEMHO-CUHU [[BeT.

4.92. Habmomenust COBpeMeHHBIX ACTPOHOMOB IOATBEPIKAAIOT, UTO Ja-
me npu sakpeitua 90—95% mnowamum gucka CoilHua OCBEMIEHHOCTD
Ha 3emie ocraéresa jgocraTouyHo Beicokod. Ocnenisioniee feficTBUA Kpas
COJIHEUHOTO JUCKA CHIBHO 3aTpyAHser HabnopeHue TéMHOro aucka JIyHEBI.

4.93. Wnorpa suyrpenHss kopona Conniia umeer cymectsenno 6onee Bur-
COKYIO AApKOCTB, 9eM 06BI9HO. JT0 OTMEYATIOCh BO BPEMS HEKOTOPBIX 3aTMEHHUH.

4.94. JlyHa oceeutaercs NpPeJOMIEHHBIMH B HIDKHUX CJIOSX 3eMHOH
atMocgepsl COTHEUHBIMH JIYYaMH.

4.95. Haipennm#t Tepmiesiem yroa npesomaenua ayueit Conxnina
B HIRHMX CI0AX 3eMHOM armocdeps (94'), He ABAACTCA 4pe3sMepPHBIM, I10-
CKOJILKY OH MOJKET JOCTUTaTh YABOGHHOTO yria pedpaxiu#, a y rOpPH3OHTa
pedpaxuusa mpocruraer 35'. Ho actpoHOMBI 0TMeuanu, uTo BO BpeMs HEKO-
Topeix 3armennit Jlyna Bcé ke cosepuiento ucyesana ([esemuit 23 anpens
1642 r., Mépnep n Bep 10 wwons 1816 r.). BoaMmomno, B ot MOMeHTH
HIDKHHE CIOM arMocgepsl 6buim 3aKpHITHL 0baaKamu.

4.96. Jlyna spue BO BpeMA amorefHOro JYHHOTO 3aTMEHHSA.

4.97. Ilpuynua atoro aAesienus 6Geima mouHara B Tom e XIX Beke.
Kacarenpunle k 3eMuomy 1wapy nyuu CoiHma NIpOXOmAT 4yepes3 OONbINyIo
tonmy arMocgepbl M BCIEACTBHE IKCTUHKLMM 3HAUUTENBLHO OCNabeBalor.
Takum 0GpaszoM, HUKHHE CIOM 3eMHOM arMocthepbl UTPalOT PoJdb HENpPO-
3pavHOTO Temna.

4.98. Pedparnus cBera B 3emHOM armocdepe, NPUTIOTHAMAIONIIAA HAJ
rOPH3OHTOM M300paskeH st HeGECHBIX CRETHIL.

4.99. Usormyrbie auumm — nszobpaskenns Hesakpwitoro JlyHoi «cep-
na» coaHedHo# armocdepbl B IBETaX PAa3HBIX CHEKTPAAbHBIX JHHUIL
IMUCCHOHHBIE JMHAM PA3NUUYHBIX XVUMHYECKNX 3IeMeHTOB ofbpasylorcs
B CI0AX xpoMocdepnl, HaxXogAmuxcs Ha pasHoil BHCOTe Haj goTocdepoit
¥ HEOJHOPOXHHX no sipkoctd. [loaTOMY pasHble JUHHM MMEIOT PAsINYHYIO
IPOTAKEHHOCTH AYTH.

K pewenuiw sadawu 4.99. losumusnoe usobpaxcenie cnexmpa ecnviuikl, npunadie-
weauezo coanewnoil zpomochepe u npomybeparnyam. Iammenue 31 aseycma 1932 2 Crumor
Aurcroi obcepsamopuu.
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4.100. Henpepbisublil CleKTp BHYTpeHHeil KODOHBI CBA3AH C paccesi-
HueM cBera (porochepsl Ha cBobGopgubix anmexrporax. OpHako dpayHroge-
POBEI JIMHHUM B 3TOM CIEKTPe He BUIHBI, MOCKOABKY W3-33 OYeHb BBICOKOH
TeMIEepaTypsl KOPOHbI AOMIEPOBCKOe YIUHPeHUe NMHMY «Pa3Ma3blBaeTs X
[I0 HENpepLIBHOMY CIEKTPY U [eJaeT KpaiiHe MeJKUMHU H He3aMeTHBI-
-Mu. B crekrpe KOpOHBI BUAHBI JMHUHM H3JIY4YeHHA, HO HE Te, YTO OOBIYHO
NpUCYTCTBYIOT Kak @paydrodepoBs B crnexrtpe ¢otocdepsl, NOCKOIbKY
B KOpOHe coBceM MHEIe huamueckue ycaosus. Hanpumep, Bonoponusie Jn-
HAU B CIEKTpe KOPOHHl OTCYTCTBYIOT, IOTOMY YTO BOAODOJ, TaM MOJHOCTBIO
MOHM30RAH 10 TPUYNHE BBHICOKOH TeMIepaTypHI.

4.101. BynxkanoM xorenu HA3BaTh MIAHETY, CYINECTBOBAHHE KOTOPOM
nopospesanu Bayrpu opburel Meprypusa. Ho e Tak u He OTKpHLIN.

4.102. HecmoTpsa HMa AJiMTeNbHbIE HCCIEGNOBAHUA MHOTHX aCTPOHOMOB,
nIaHera, opOHTa KOTOPOM WONHOCTBE OBl HAXONMIACH BHYTPH OPOMTHI
Mepxypus, ne Gpaa obnapymena. «/3GpiTounoe» cMenieHue INePHTEIMA
Meprypusa nonyyuno obbsAcHeHHe B paMKax ofIieil TeOpMH OTHOCHTEIBHO-
cra (cm.: Poyssep, 1985).

4.103. [luém Meprypuit, Bcerna pacioJokeHHBIH Ha Hebe Hemalexo
or Coanuma, umeer GONBIIYIO YIIOBYIO BEICOTY ¥, CIEMOBATENLHO, BIIMA-
HUe 3eMHOI atMocepsl Ha ero u3obpdrkenre MuauMaibHO. CKuanapenu,
HCIONB3Ys OoNbloe yBelHueHHe TelecKona, cMor Golee MOAPOGHO Mccie-
JAOBATE €ro HOBEPXHOCTD.

4.104. B 1874 r. nHemenruii acrpoom Woraun Ilgmasuep mpu mo-
MOIIM CKOHCTPYHPOBAHHOTO UM BH3yalbHOTO (POTOMETpA M3MEpUIN 3aBHCH-
MOCTh APKOCTH JIyHBI, TIaHET ¥ HCKYCCTBEHHBIX Tell Or (as3hl OCBeIIeHUs.
On pokasan, yro ¢asosbie 3aBucuMoctd Meprypus m JIyHBI aHANOTHMYHBI
H oTanyanTcsa oT $asoBoi 3apmcuMocTy riagkoro mapa. B 1885—1893 rr.
vemenruil cexenorpad K. Miosnep nogrBepaun, uro nosepxuocts Mepky-
PHA IIOKPHITA FOpaMHM M CKAJIAMHM TEMHOTO IIBETA.

4.105. [lpesnue rpexu Honarajl, YTO YTPOM OHHM BUIAT ILIAHETY
Docdopoc, a Beuepom — 'eciepuc. Ilozke oum yGenmumes, 9T0 3T0 OfiHA
JIaHera, M CTajiy HA3uBaTh eé Acdponura. A puMisue, cobuiogas Tpagu-
L¥I0, [aTH ef MMA cBoei GorumHuM KpacoTs! — Benepri.

4.106. B 1761 r. JlomonocoB mabmiofam B TelECKON pefikoe ABJIe-
Hue — upoxompenue Benepsl no gucky Conuna. Ilpn serynnennn Benepw
Ha auck ComHIA u NpU eé cXoyRueHNM ObLIA BUAHA sIPKasA KOJAbIeoOpasHas
HOJTOCKA BOKPYr Y€PHOrO AMCKA MuaHeThl. JIOMOHOCOB BepHO OOBACHUI ITO
ABJEHNe IIPeJOMieHMeM COJHEUYHHIX Jyuelt B atMocdepe Beneps.

4.107. 3emnn, Haxofgch B NPOTHMBOCTOAHMH i BeHepsl, ocsemaer
eé nosepxHocts B 13 Thic. pas caaGee, ueM oma ocemaer JIyHy B «1107-
nosemenue». Takoe ciaboe ocBelnenue He Moxer OnThL 0OHAPYHEHO, TeM
Oonee — raazoM. TeM He MeHee, ONBITHbIE HAGNIONATENN HE Pa3 yKaswBaild
Ha cyuecrBoBanue 3toro ¢eHomena (Meiiep, 1902, ¢. 125). B mpacros-
ree BpeMA MpPeAIoaaraioT, 4ro memne’sHelii cBer Benepsl BrizBan (u3uko-
XAMHYECKHUMH NpoIreccaMy, NPOMCXOAAIRUMHU B arMocdepe 3TOH ILIaHETHI.
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4.108. Ha Besnepe, kax u Ha 3emue, ropsl BeICOTOM 43 Kkm 00nanann Gb1
TaKOH TAMKECTRIO, UTO 06A3aTENBHO PA3PYIIIIIU OF KPHCTAUINYECKYIO PEIISTKY
NOPOA B CBOEM OCHOBAHWH, ¥ OHO PACcTEKIOCH Obi, He BHIJEPKAB JaBIeHHS.
MoaroMy Takmx Bricokux rop Ha atux naaderax Her. Cambie Goubuune
ropsl B ConneyHoH cucreme ofnapysenn Ha Mapce (H=25—27 rm), rae
CHJIA TSAJKECTH HAa NOBEPXHOCTH 3aMETHO MeHmbllie, YeM Ha 3emie u Benepe.

4.109. Temmeparypa Ha moBepxHOCTH BeHepyl, HamMepeHHAsA KOCMUYe-
CKHMHU anmapartaMy, okasaixack okoao 480 °C, uro Goxblue KpHTHYECKOM
mas sousl (T=374,4 °C), Bollle KOTOPO OHa HEe MOKeT CYUIeCTBOBATH
B KugKof dase HE NpPU KAKOM KABIEHUU.

4.110. Cmena ppeméH roga Ha Mapce MpoucXonur, Kak W Ha 3emie,
BCNEACTBIE M3MEHEHUS COJHEUHOM HMHCOJNAUME, PUYMHON KOTODOTO CJy-
JKUT HAKJIOHEHMe ILIOCKOCTH 3KBATOpa IJIAHETH K INIOCKOCTH €€ OpOUTHI.
Cmena BpeméH roga Ha Mapce HamGojee HATIANHO UPOABIAETCA B M3Me-
HeHHMU pa3Mepa MOMAPHLIX INALOK.

4.111. I'mmoresa OCHOBHIBANACHE HA NPEIOJOKEHHH O CYIIECTBOBA-
HuN y Mapca Momuoit armochepnt (Kaccunu, Pemep, XVII 8.). Hoxpritua
3BE3 MapcoM, BO BpeMs KOTOPHIX 3BE3BI BCUYe3aNd MTHOBEHHO, YKA3aJd
Ha TO, 4TO armMocepa MAaHeTs! TOHKAA W HE MOKET BRI3BATH CHIBHOE T0-
[IIOMIeH e B KOPOTKOBONHOBOM vacTu chmexTpa. B 1865 r. 6pl10 3ameueno,
4TO KPACHBIH I[BET TYINEe OKOJO [eHTPA AMCKA, YTO TAK}Ke CBUJETeIbCTBOBA-
10 npotuB atMocdepHoi runoresnl. Xérrunc B 1867 r. otmerna, uto Genniit
IBeT TOJAPHBIX HIATMOK TAaKiKe IIPOTHBOPEUUT AarMocpepHo# rumnoTese.

4.112. 3emHBIe 1 KOCMHYECKHE PaiOMeTPHUUECKIe U3MePeHNA OKA3a-
I, 9TO MAKCMMAJIBHAA TeMIIEPaTypa B IOBEPXHOCTHOM cioe TpyHTa Ha Mapce
B IOJIIEHb B JKAPKOM Hosce He mpesnumaer —9 °C; cpepHerofobas TeM-
meparypa Ha wupore Tponuka —43 °C, muHuMansHas Tam ke —90 °C.
B Goxee BhicOKMX mMpoTax Temieparypa eiué Hike. [lonspHble mamkd
COCTOAIT M3 CYXOTO Jbaa (TBEPHON Yraexucsnorsi) ¢ HeGoABINOH IPHMeECLIO
BOAsiHOro abAa. OTKPHITHIX BONHBIX mpocTpaHcTB Ha Mapee Her m, ciefo-
BaTeYbHO, He MOMKET GBITH IPOCTPAHCTB, MOKPHITEIX OOLIYHEIM CHETOM.

4.113. Jlo monéroB MeKIIAHETHHIX CTAaHI[UII OCHOBHBIE HCCIENOBAHAA
Mapca npoussoguauch B TOAB BEeIMKHX I[(POTMBOCTOSAHUN, Korma Mapc
6nuxe Bcero nmoxxogut k 3emue. B 1877 r. Kak pa3 ¥ NpPOM3ONLIO TaKoe
acrpoHomuveckoe cobuitne. Hesaponro go sroro 6uian nocTpoeHsl KpynHbIE
TejecKonsl-pepaKTopH BHICOKOTO KAa4ecTBa.

4.114. 1lo muennio I. A. TuxoBa, B yCa0BHAX CYpOBOr0O MapCHaHCKO-
ro KJINMAara I'MIIOTETHYECKHMe pacTeHMsaA Mapca ZOMKHBEI OTPAKaTh MeHbINe
TEIUTOBHIX JIy4el; CJeHOBaTedbHO, OHH OJKHBI MMETh CHHe-(QHOIeTOBYIO
OKpAacKy. JT0 NpeAnolioKeHHe corjacyercsa ¢ TeM (akToM, UTO pAaCTeHUSH
BHICOKOTOPHBLIX pafionoB 3emnu (ronyGas KaHApCKas enb, TAHB-IIAHLCKAs
ellb) He UMEIOT B CBOEM cmekTpe uHQppakpacHoro usberrka. OpHaKo Hccae-
AOBAHUs, NMPOBEeJAGHHEIE ABTOMATHYECKMMH aNIApaTaMu HermoCPeNCTBEHHO
Ha mosepxuoctn Mapca, OonpoBepriu cyliecTBOBaHMe TaM He TONBKO pa-
CTUTEJILHOM KU3HHU, HO JaKe eé NPUMHTHBHBIX (OpM.
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4.115. ®aammapuosn
HMeJ B BHTY HPeNeccuio ocu

» Bpamenns Mapca, BHI3BaH-
HYK0 MPUIXBHBIM TPaBUTA-
uonubM BiuagueMm Couan-
ma HA 9JKBATOPHAJAbHOE
Bagyrue nnaHersl. Ilepwop
mpeneccun OIEeHMBAETCA
npumepro B 175 ThIC. Jer.
Ilo mcreueHMM MONOBUHEL
K pewenuw sadaxu 4117, Touran cmpys- 9TOTO NIEPHOAA CEBEPHOE 110-

mypa koaey CamypHa no euayasbHuly Habarodenuan, JYUIAPUE 1JIAHETH Gyner
npoeq@euubm 6 XIX sexe. HOBépHyTO K SeMJIe B 3IIO-

Xy BEJIMKOTO MPOTUBOCTO-
AHASA, COBHAJAOIIYI ¢ 3M0X0H mpoxo:mpenusa Mapca depe3 mepurenumil.

4.116. B cBoit secosepimeHRbi# TeNeckon I'anmieil ¢cMOT YBUAETH ILIA-
Hery CaTypH M [yT¥ OKPYRAOHIMX €8 KoXel KAK TPH COUPHKACAIOIIMecs
«3Be3ni». Uepes ABa ropa, KOrda JyY 3peHus 3eMHOro HAOJMIONATENs OKa-
3alcA B INIOCKOCTH KOJiell, OHU K3-32 Majiol TOJI[MHS! BOoOIne mepecranu
6vite BugHbel. Jlmme B 1656 r. Xpucrman Tiofirenc ¢ moMompbio Gornee
KAYECTBEHHOTO TEIeCKONa [OKa3all, 4TO «YUIKW» WM «PYUYKH» N0 Gokam
CarypHa — 3710 He YTo HHOE, KaK YacTH IJIOCKOr0 KOILOA, ONOACHBAIOIIE-
TO ILTAHETY IO KBATOpY.

4.117. Oupexrop Hapumcron obcepsaropum [. 1. Kaccurn B 1675 r.
oGHapymun, yro Koapno CaTypHa COCTOMT W3 [BYX dacTel, pasfenéH-
HHIX TéMHO# moiocoit (penenue Kaccumm). Ov Takme mpemmomommi, 4To
KOJIBIO IIJAHETHl COCTOMT W3 GONBHIOr0 KONMYECTBA OTHENBHLIX HeGOMb-
mnx tei. B mamu pHE pacupocrpaHeHo MHEHHe, YTO TOHKasg CTPYKTypa
roner; CarypHa 6bia OTKpBITA AR HA M300pamMeHNAX, EPEAHHBIX M-
nnanerasiMu annaparama «Iluomep-11» (oxrabps 1979 r.), «Bosmmep-1»
(nos6ps 1980 r.) m «Bosmmxep-2» (aBrycr 1981 r.). Ogmako em@é acTpo-
Bombl XIX Beka B mponecce BU3yaubHHX HaGi0ONeHNE 3aMedann U OYEHL
TOUHO 3aPHCOBLIBANIN TOHKYIO CTPYKTYPY Kojer (cM. puc.).

4.118. Mepxypnit, Beuepa, Mapc, Onurep u Caryps B Mawcumyme
fnecka 0UeHL APKHE W IIOITOMY XODPOIIO BHAHEI HeBOOPYKEHHBIM ITa30M.
Haubonpmuii sxe 6aeck manéxux miaHer CYIMEeCTBeHHO Hume: D,4™ y Ypa-
Ha, 7,6™ y Hentyna, 13,4™ y [ayroma. [Ana o6Hapymenus sTHX NiaHer,
a TAK)Ke aCTepPOHA0B, HeoOXOAMMEL TIoApobsHbie KapTel 3883HOro Heba U Te-
J€CKOMBI, MAaCCOBOE NpUMeHeHVe KOTOpHX Havasoch Toabko ¢ X VIII Beka.
ITpasga, B XVII Bere actpomomsl ciydaiiHo mabamopanum m gaxe 3apu-
copuiBasiy Ypad u Heuryn, HO, He UMed XOPOUIMX TENECKOIIOB M KapT,
TPUHUMAIN UX 3a 3BE3[IEL

4.119. Komersl Ha Goapmux pacctoauax or COTHOA AMEOT AUCKO-
o0pa3HEI BHJ, M [OITOMY HOXOMH HA NJAAHETH. IIpE 5TOM OHH TOYTH
TAK e, KaK ILIaHeTHl, MepeMemaloTcsl OTHOCHTeNbHO 3BE3x. HoMernt B Ty
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3MOXy OTKpBHIBAJIM M HaOMIOAANN, & BOT OTKPLITME HOBOH Gonbmoil nnade-
THI CTANO MOMHON HEOKHIAHHOCTHIO.

4.120. B. Vepmenn nepreiM, Giarogaps ocTpoTe 3peHHA U XOpOLIEMY
RAauecTBY TeJeCKOMUYECKOr0 H3o6paskenus, 00HAPYIKII ¥ BHOBL OTKPHITOTO
o6bekTa guck. [(pyrue wabaofareny Bujiean niaHery B BAe 38e3noo6pas-
noro obvexra. Ilnanernas opbura Ypana Owu1a ycraHOBJAeHa merepOypr-
ckuM actpoHoMoM A. WM. Jlexcemem BecKope mocie oTKpBITHA, B TOM ke 1781 r.

4.121. Ilpu pacuére opbuthl YpaHa GbUIN HCIONBL3OBAHK NO3ULHOH-
Hble HAOMIONEHNA IUIaHeTH, CYUTABIIEHCS B TO BPEMst 3BE3NI0M, clelaHHble
HabmogarenaMu — npefgmecrBenHnkaMu eprens, waunuas ¢ 1690 r., 1. e.
MOYTH HA OPOTSKEHUM [EJOr0 BeKa.

4,122, Tanunein nabmwopan B rteseckon Henryn eme B 1612 r,
HE 3Hasl, 4T0 3ToT 06BeKT — Mmianera. Opannysckuii actponom Hoszed Jla-
naup raxxe Habmonan Hentyn 8 m 10 mas 1795 r. Om samerun, 9ro
nojoKenne OHBEKTA 3a JBOE CYTOK H3MEHMJIOCh, HO TOCYHUTAN IepBoe
u3 nabmonedui HesepuniM. Jlump B 1846 r. ¥Ypben JleBepbe orrprin He-
OTYH TyTéM BbiyuciaeHud. 31 asrycra OH COOBWIMIA O BBIYUCAEHHBIX UM
mapamerpax opbuter Henryma m ykasan, uto o6beKT fofKen uMeTh Gieck
OKOJO BOCHMOM 3BE3JHOH BENMYWHEI M 3aMETHBIA MUCK. OTKIMKHYBINUCEH
Ha mpockby JleBephe, acrpoHom DBepamnckoil ofcepsaropuu I Tasune
B mepByio ke Houb Habmogenud, 23 cenrabps, oOHapyskdJl HeW3Becr-
HYI0 mJaHery ¢ RuaMeTpoMm Rucka 8”. JIBuxeHue o6beKTa OTHOCHMTEIBHO
38831 moarsepamioc orkpuitMe. K Teopermyeckomy orkpeitHio Henrtyna
OPUYACTeH M AHIIMACKUE acTpoHoM m Mmarematnk [xow Amgamc, Kotopslit
Ha OCHOBAHMM BO3MYLIEHMHA B JBMKEHHMH YPpaHa PACCUMTAN NEMEHTHI BJI-
JTUOTHYECKOH OPOUTHI M MacCy MMImOTeTHYeCKOHM Nuamersl ¥ oceHbio 1845 r.
OpefcTaBuy CBOYM Pe3yibraTs! aHNIMicKEM HabmomarensM, KoTopele, ogHa-
KO, He OTKJIWKHYINCH HA ero IPeIoKeHNne OPraHHU30BATh HMOMCK IJIAHETHL.

4.123. [locre ycnemHoro teoperugeckoro orkpoitus HenTyna muorue
ACTPQHOMBI IIHITANNCE OBHAPYHHUTH CTEAYIONIYIO 32 HUM muanery. [laa mpo-
rHO3a e€ MOJNOKeHHMS HCHOAb30BAINCH DPa3Hble MOAXOMsl: npaBumo Tuuu-
yca—bBoge, pacnonoxenne adenueB NepHMOAUYeCKUX KOMeT, BO3MYIIEHMA
B IBMKeHHM YpaHa (IIOCKONBLKY ero opbura 6hIa u3yyeHa 3HAUMTEABHO
nonuee, yeM opbuta Hemryna). Boasmyio pabory mo ananusy jgBuske-
Husa Ypaua npogenan Ilepcusans Jlosemn (1855—1916), amepuranckmii
OpeflpHHMMATE b, TYTEIIECTBEHHAK M CTPACTHBIN Ji00UTeNb ACTPOHOMUM,
B COBepUIGHCTBE OBJANeBINMil MATeMATHYECKUM anmaparoM HeGecHo#l Me-
XaHHKH H HA CBOH CPENCTBA MOCTPOMBIUMA MNPEKpacHyl0 06cepBaTopuIo
Bo QDuarcradpdpe (mrar Apusona). OH BHISBHI B ABMKEHMA YpaHa He-
KOTODPBIe BO3MYIL[CHHUs, He OOBACHUMBIE BANSHNEM M3BeCTHHIX TUTaHer,
1 B 1905 r. BoepBble MPeAIONOKUI BapHaHT OPOUTH Oojee AANEKOH, yeM
Henryu, nnaserst. Torna ke Hagastuch €€ noucku. TeopernuecKyio pabory
[0 MPegCcKa3saHuIo NOJOKeHUA TMHoTerndeckoil maaxerst Jloeasn mpomon-
san go 1915 r., rorna 6bu1 onybauKoBaH ero Hambolee NOAHBIN «Tpakrar
0 TPAHCHENTYHOBOM IIJIAHETe».
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Hocne cmeprn Jlosexna corpyaHukR ero obcepBaTOpEM HPOAOIKA-
nn nomck <«maHersl X». OTKpsiTHe GBUIO CAENAHO MOJOLBIM ACTPOHOMOM
HKnadmgom Tom6b0 (1906—1997) ronsro 8 1930 r. npu nomouu cneunansHo
cKoHcTpyupoBanHoro 13-mroitMosoro reneckona mocie 10-tn mecsiues He-
npepblBHBIX (ororpadudeckux uabnogeHuid. UrtoObl BBIABUTH MeJIeHHO
nepeMenarIlyiocs Ha (poxe 3BE3] nIaHeTy, CHUMKY dKANNITHRAINBLHOM 06ma-
cTn Heba, MoTyUYeHHbIE ¢ HHTePBAIOM B 2—3 CYTOK, CPABHUBAIHCEL [IPH TOMO-
mu GauHK-Komuaparopa. Pakruueckn mian obuapymenns I[liyrona mpu-
LLI0CH HCCIENOBATH IOUTH BCIO IIMPOKYIO [ONOCY BHOMb SKIMNTHKH, TAK
4TO TeOperudecKHe IIPOTHO3H OKaszaanch Oecnonespnimu. Vlcropus nouckos
Henrtyua u [layrona onucana B xamrax Caitmona (1966) u Yaira (1983).

4.124. Bupumbtii 6neck Connua nva I[lnyrone cocrasaser —18,8™. 3ua-
uyur, Connue ocsemaer 1liayron ropasno apye, yem moxnas Jlyna — 3eMiro.

4.125. Q6a anmapara goJuxKHe! OblIM JOCTHYB OKpecTROcTel FOnmnrepa:
«l"anuieo» — uTo6Bl CTATH COYTHUKOM TUIAHETHI M COPOCHTE B eé atmocdepy
30HA, 4 «Yaucc» — 4robbl Mop meficreueM nputsmxenus HOnmrtepa BeITTH
U3 [UIOCKOCTH SKIAMMTHKA U HANPABUTHCA K NOJApHHEM obiactam ColHuA.
[Toaromy mas 3anycka 3Tux amnnapatoB TPebOBALOCH BIIOJIHE OlpefesiéHHOe
BlauMHOe pacrojoxenue 3emnu u KOmurepa, KoTopoe ToBTopsiercs 4epes
Kaskbli crHORMYecKuit nepuop IOnutepa, pasuwii 399¢, nan 13 mecauam.

4.126. Kenzep 6111 mepBLIM, KTO NPEALIONOKNIA, UTO MEXy opbGuTaMu
Mapca u IO0nurepa poskHa HaXOAMTLCA Hen3BecTHAA miadera. OH CUMTAN, YTO
copepuieHcTBy COJIHEUHOH CHCTEMbI MeIIaeT HelOMepHO BGONBINOH TPOMEXKY-
TOK MeRIY opburamu 3tux asyx maader. B 1772 r. B kHure «Pykosopcrso
no u3yyeHuo Heba» Hememuuit acrpooM Morann Boge mocne smakomcraa
C 33KOHOM INIAHETHBIX pACCTOAHHMH, OTKPHITHIM ‘THuuycoM, npeackasan
cyuiecTBopanme Ha paccroAuu 2,8 a. e. o Connua «6ONbHION MJIAHeTH»,
KOTOpas ROJGKHA COBEepHIaTh NONHBIA 000POT BOKPYT CBETHMIA 34 4,9 ropa.

4.127. Bepxuupe miaHeThl ONMCHIBAIOT METNH OKONO MPOTHBOCTOSHUA.
B 510 Bpems onm wuMeror Haubombmiuit BupuMseid Omeck. Ilepepa Omninma
BHOBb HaljleHa pPOBHO 4Yepe3 Trof I[OCIe CBOero OTKPHITHA — 31 jeka-
Gps 1801 r. — 6aaropapa ademepupmam, paccuuranubim Kapiom Tayccom.
23-netuuil y4€HBIA CMOr BRIYMCIUTH OPOMTY HOBOW IUIaHETHi, paspaboras
IJ13 3TOTO MaTeMaTWyeCKWil MeTop ONpefeNeHNs IIIHNTHYECKOH OpOUTHI
110 TpéM HaOMOfeHUAM. '

4.128. Peup upér o mankix miaderax («miamerompax» Iluanmu). Ya-
¢ro 9T OOBeKTH HasbiBalOT acmepoudamu (repmun [epmens). Op6uth
6ONBIIMHCTBR 3CTEPOUKOB [ORO6GHBI opbHTaM 6oabIIMX NIAHET, HO H3-33
OTCYTCTBUSI Yy HMX HpPH HaONIONeHHH B TENECKOI BHAMMOIO [IMCKA OHW Ha-
3BAHBl «3BE310MOA00HBIMUY».

4.129. Mapc B pumMckoiit mudosnornu — Gor BoitHH. B Mudgax ero conpo-
soxnaior MoGoc u [eiimoc, mo ogruM mudam — celHOBBA Mapca, mo gpyrum —
ero ricyl. Boitna mecér ¢ cobol cTpax m yxac.

4.130. Coyrruka Mapca npegcraBasiorcs ¢ 3emud crabbiMu «3Bé3-
AOYKAMU», NBHKYLWIMMUCA BMecTe C FUIAHETOH OTHOCHTeNbHO WCTHHHBIX
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3BE31. 3aMETMTb MX BU3YAJILHO yAAJ0Ch JMINL NOTOMY, 4TO Habnoaenus
HIPOBOAMIMCE B [epuol Bermkoro npotusocrosansa Mapca. K romy e,
Xonn ucnonssosan 26-proiiMoseiit pedpakrop Bamunrrosckoi obeepsato-
puu, KOTOpPHI# GBI TOrma CHAbHEAUNM HHCTPYMEHTOM B Mupe.

4.131. TlockoabKy yriaoBas CKOPOCTh BpamleHMs 3emiau GOJbIIe yrio-
BOU cKopocTd obpamenus JlyHsl, npuausHoe Bauanue Jlywsl Topmosmr
namy maadery. Ho B cucreme Mapc—®oboc cutyauus mmas: 8 cBoéM Bpa-
wenun Mape orcraér or Poboca, MOITOMY KX NPHIUBHOE B3auMofeficTBUe
yckopaem spamenne Mapca u mopmosum Doboc, Korophiil U3-3a 3TOTO TO-
crenenno npubammaercs ¥ Mapcy. Beneacrsue manoctu macem ®oboca
manubil apdert oxaszpiBaeT HUYTOKHOE BiIUAHMe HA BpanieHue Mapca.

4.432. Tanuneit samerud, yto oGHAPY/KeHHbIE UM O06BEKTH COBEPIIAOT
HepUofMYecKre ABUKeHus oTHocuTeaAbHO FOmurepa.

4.133. B 1676 r. Pémep OOBACHUN KaMKYIUIYIOCA HEPABHOMEPHOCTH
ABUKeHHA COYTHHKOB IOnmrepa KOHEUHOW CKOPOCTHIO pPACHpOCTpaHEeHUSH
cBera. M3 atux nHabmwopenuil Pémep ¢ Hemioxo# TOUYHOCTHIO OMPeENeTHI
CKOPOCTHL CBETA.

4.134. Oupenenus u3 HAOTIOAEHMA MOMEHT 3aTMenua coyrHuka IOmnu-
Tepa Mo MeCTHOMY BpeMeHU M CPABHUB eT0 C MOMEHTOM 3TOTO JKe ABIEHUHA,
3apaHee BLIYUCIEHHLIM NO BCEMUDHOMY BpeMeHH (3TM MOMEHTHI acTPOHO-
MBI NYOAUKOBANHM B Buje aeMepHny), HABUraTOp MOT HAMTH [OATOTY CBOEro
mecra Habuogenns. Celiuac 3TOT METO, MMeeT ML UCTOPUUECKU I HHTepeC.

4.135. Kaxymeecn namenenne Apxocty cnytHUkoB IOnuTtepa Ha do-
He Pa3HBIX YYaCTKOB [JUCKA IJIAHETHl MOKHO 00BACHUTE 3ddleKTOM cpas-
Henus: auck IOmnurepa sipye B cepequHe, ¥eM IO KPaAM, a ero CIHYTHUKH
HE MEHSIOT CBOEH APKOCTH, TOCKOABLKY M3-3a MaJloro (pasoBoro yria mis
semuoro uabmogarens Bcerga oguHakoBo ocserteHsl ConumeM. Mepky-
puii ke npu npoxosknenud no pucky Comnua obpamén k 3emie cBoei
HEOCBEINEHHOM CTOPOMOIA, NMO3TOMY OH TeMHee JIO00H TOYKH COJHEYHOrO
AMCKA, faKe TsATeH.

V' 4.136. CnyrHukm YpaHa ABIKYTCA B INIOCKOCTM 3KBATODA IIAHETHI,
OCL BpamleHHs KOTOPO# JIeKMT IOUTH B ILIOCKOCTH eé opbursl (1=98°).
B 1901 r. m B 1944 r. ocb Bpamenuna Ypana HaxORANAch Ha Jyde 3peHus
3eMHOTO HabulofaTelsd, HO IJIAHETA PACIIONATAIACH B JHAMETPAIBHO MPOTH-
BOMOJMOMHBIX 4acTAX OpOUTHI. ACTPOHOMBI B 3TH rofbl HabJOfalN cUCTEMY
YpaHa ¢ DPOTUBOIMOJOKHBLIX [OJIOCOB BpAIIeHWUs NJIAHETH M oOparueHws
€€ CIyTHUKOB. ’

4.137. Cornacuo tpetbemy o6o6méntomy sakony Hemnepa, Mensmuii,
yem y Jlyuw, opburtansupiit nepuog TpuroHa ykasbiBaeT Ha 060JbINyio
maccy HentyHa no cpaBHenuio ¢ 3eMnéi.

4.138. PaccmorpuM mpoctoil cryyaii: och BpalleHHsA acrepoupa Ia-
pamnensHa ero opburanbHoi ocu. Torma mnpsamMoe BpaueHue acTepou-
Aa (B HanmpaBieHMH opOuranbHOro obpamieHwsa) OTKIOHsAeT ero «$oToH-
HBIH ABHMraTe’b» Haszag TO KYpey ¥ TakuM oOpasom yCKOpAeT JABUIKeHMe
acrepouia, TONHUMAsA ero opGuty u ysoas ero B cropoHy IOmurepa.
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CoorsercrBento, ofparHoe BpauieHue acTepoupa 3a c4éT PoToHHOH oTAA-
yy npubaukaer ero kK Mapcey.

Bausune addexra Aprosckoro Ha ABMKeHNe CIYTHUKOB IIJ1aHET OCJA-
O71€eHO TeM, YTO UPU MENNeHHO MeHAMeMEA HApaBleHUM ¢OTOHHOIO
UMITYNbCA OTRAYM (C OPOUTANBLHBIM MePHONOM IJIAHETHI) HANpPABIEHUE JBU-
JKEHUA CHYTHUKA MeHsercs OpIcTpo (¢ OpOUTANBHLIM HEPUOXOM CIYTHHKA).
Beposrho, Hanbosnee cunbHoe BamsHue 310T »PGHEKT OKA3BIBAET HA Mei-
kue crnyrHuku CarypHa, BXOpfAIlMe B COCTAaB €0 Kojbla. TeHb INIaHers,
B KOTOPYIO Ha KaykAoM 000OpoTe IounajaoT 4acTHIbl KOJbHA, NAET IPeuMy-
mwecTBo ofpaménnoit kK Conumy mayre op6uter. llockonbky BOAM3HM mIaHETH
TIPWJINBHBIE CHIIBI CHHXPOHUSYIOT OPOUTANbHOE U 0CeBOe BpAIlleHne YacTHI,
pausHue apdexra AproBckoro Ha 3roit Ayre opOUTHL TOPMO3UT ABIKEHUE
coytHUKa. Crefgosatensho, B nesnom sgpexr fpkoBcrore BerspiBaer mpH-
OJuKeHUe TAKUX COYTHUKOB K MOBEPXHOCTAM HUX ILIAaHeT.

4.139. Hanuune pagmaHToB Yy IIOTOKOBBIX METEODOR YyKa3blBaeT
(Ha ocHosaHuU 3PdeKTa MEePCHeKTHBHI), YTO METEOPHBIE Tela JBMMKYTCH
B 3eMHOU aTMoc(epe NMPAMOJIMHEHHBLIMY TAPANTENbHBMI ITYTAMU.

4.140. MeteopHpie Tena, KaK ¥ IIAHETH, B KOCMHYECKOM MPOCTPAH-
cTBe ABIKYTCA BOKPYr CONHUA MO 3JIMNTHYECKHM opOuram, Bo3MyIlae-
MBIM TITAHETAMH.

4.141. B peyepHue dyacet B armocdepy 3eMid NOMafaloT TOABKO TE
MeTeOpHbIe Tena, KOTOPBIE [OTOHAIT JeMII0; B NIPeNyTPEHHee BPEMA Hu-
CJI0 METEeOPOB YBeANYMBAETCA, TAK KaK IIPY 3TOM CKOPOCTh METEODHBIX Tel
CKJIAfBLIBAETCL ¢ Opburansxoi cxopocrbio 3emau. W3 coorsomienna ua-
COBBIX YHCEN METEOPOB B 3TH [BAa HHTEPBAJIA BPEeMEHM MOMKHO OLEHHUTH
nx ckopocts. Ionyuennoe CKuanapeniu 3HAYSHAE CKOPOCTH METEOPOMIOB
o4eHb ONMM3KO K UapaGoJHMYecKOH CKOPOCTH KOCMUYECKHX TeJl Ha pPAaccro-
AHMN 3eMiIH, KOTOpPOoe MOKeT ObITh TONBKO Y TeJ, ABM/KYUIMXCHA 10 O4eHb
BBRITAHYTHIM opbutaM. TouHoe ompefieNeHrme CKOPOCTER! METEOPHBIX Tel
TpefyeT 3HaHUA pacrpefeleHMs METEOPOMIOB IO MaccaM M 33aBHCUMOCTH
faecka OT MAacchl, KOTOpPHIe JaKe Ceflvac M3BECTHHI JTULIb NPUOIU3UTENbHO.
Cropoctu Ten pasHeIX MOTOKOB MOrYT CHJILHO pa3jmuarbca. Tem He MeHee,
onenku CKUamapesld COrJIACYIOTCS C COBPEMEHHBIMU 3HAUEHHAMU.

4,142, [la, nabnioganocs 6. B 3aBUCHMMOCTH OT NMPHIENbHOTO Mapa-
MeTpa [OTOHAIMIME 3eMii0 MeTeopouj MOKeT BoHTH B armocdepy Ham
n1060i TOUKOW NIAHEeTHI, €CJIH ero CKOPOCTh He CHMIIKOM BeJIMKA.

4.143. B nonbpe 1833 r. amepukauckuit acrponom [[. Onmeren yera-
HOBMJI, YTO pajMaHT 3BE3NHOIO NOKIAA U3 co3Be3aus JIbBa He MeHser
B TeYeHWE HECKOAbKUX YACOB CBOErO NOJOMKEHHA OTHOCHUTENLHO 3BE3H. ITO
YKa3BIBATO Ha KOCMUYECKOE IPOMCXOKIAEHHEe MeTeopoB JAHHOIO MOTOKA.

4.144. Brino BBHICKA34HO IIPEAINONOMKEHHE, YTO METEOPHOE BeleCTBO
obpamaerca Bokpyr CoxHNa He CIUIOMHBIM 0OJIAKOM, a 3AMKHYTBIM KOJIb-
IIOM, KOTOpOe MepeceKaer opbury JeMaM JHIIL B OZHOM MecTe. Takoe
ycliorue cHUMan0 TpeboBaHue COBIAJeHUA mepHopa oOpalieHUs MeTeopo-
unoB ¢ nepuogom 3eman Borpyr CoaHna.
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4.145. Aparo cpeiad BHIBOI O HEOJHOPOIHOM PACIPEEIEHNN METeop-
HBIX yacTiy B poe Jleomup.

4.146. B HacroAlmlee BpeMs BYy/IKaHMYecKasa ReATENbHOCTH Ha JlyHe
HACTONBKO HUYTOKHA, YTO BHIOPOCH! TBEPOrO JIYHHOIO BEUIECTBA MAJOBE-
poatusl. CoBpeMeHHAs HayKa YTBEDKHAeT, YTO MEeTeopPUThl — 3T0 0BIOMKM
acrepongoB. ORHaKo BHIGPOCH! B KOCMOC TBEDIOTO IYHHOTO WM MAPCHAHCKO-
ro BeNeCTBA BCE jKe BO3MOMKHBI IPH ylape 00 3TH Tela KPYIMHBIX METEOPHUTOR.

4.147. Xnxaguy yTBepIKOAI, 4TO BHICOTH M CKOPOCTH ABHMIKEHUA 00ONU-
A0B NPOTHBOPEYAT MPEIKHUM NpecTaBleHusAM 06 Ux arMocdepHOH Hpupo-
ge. On takke obparni BHUMAHUE, UTQ B MHOTOYUCJEHHBIX (UCHEMEHHBIX
coobieHNAX 0 HabMOleHIN GONTMAOR HEPeIKO TOBOPUTCH O MOCIERYILIEM
NaJIeHUN TOPAYUX MeTeOPHTOB.

4.148. CoBpeMeHHEBIe Y4éHble CUMTAIOT, YTO METEOPHLIE TEJIA BOZHHKA-
10T B pe3y/bTare PaspylleHUsA KOMET, T. €. MEXILY HAMM eCTh TeHeTUYeCKas
csasp. OpHako BeickasbiBaHue Hemuepa, ckopee Bcero, oTpaskaeT AULb Mil-
CTO 3PHUTENLHOE CXOJCTBO KOMET M METEODOB.

4.149. Homern — BHe3eMHble 00BEKTHI.

4.150. Onu WCcOOMB30BANM HAPALIAKTAYCCKUE METOl OUpefeieHus
paccrogHus [0 HeGeCHBIX Tesl, rie GasMCOM CIYKMIO DACCTOSHUE MEXIY
HabnomarensiMu.

4.151. Tuxo Bpare Buepshle n3 HaONIOEHUE MMOMBITANCSA ONPENedUTh
nAPAJUTAKC KOMETHl M HAWUEN ero MeHbinum, yem y JIyHs.

4.152. Crunanapemnu B paborax 1866 r. gokasan, 4To MereOpHBIe Te-
N4, KAK ¥ KOMeTHl, JBIGKYTCA [0 opbutaM ¢ GONBIIAM 3KCIEHTPHCUTETOM.
Hnockoct OpOMT M TE€X W APYTUX Tel HAKIOHEHBI K ILIOCKOCTH 3€MHOMU
opbuTel WOR caMbiMH PA3HBIMM yraamu, Bxawuas n i~90°. Bruio raxke
naifeHo, 4To opObHTHI MeTEOPOUAOB AaBIyCTOBCKOro moroxa llepcemp co-
BIananT ¢ opbutoi Apxoit womerss 1862 ropga. Ilerepcon Ha ocHoBanuu
pacuéroB JleBepre oTOIECTBUN OPGUTEI HOABPHLCKMX METEOPOMAOB € Op-
Ourtoii xomersl Temnua 1866 ropa. Ascrpuiickuii acrpoHom Bedice poxasan
TOXKIECTBEHHOCT OPOUT KOMeTh! Buelbl M MeTeopHOro motoka 28 Hoabps.

4.153. Taaneit obmapyskun, wro opbutei womer 1456, 1531, 1607
u 1682 rogoB BecbMa CXONHE M NpPefIOJI0KHI, YTO ITO OfIHA W Ta e KOMe-
1a, BosBpamatnuascs k Connuy ¢ nepnoaom B 76 ser. [lostomy caenyiomtee
HNPOXOsKAEHIe 5TOil KOMeTsl OH npexnckasan Ha 1758 r. B HasHaueHHHIH CPOK
KOMeTa He II0ABUIach. SHaMeHuTH I Ppannysckuil maremaruxk A. K. Kaepo
(1713—1765), monumas, 4T0o 3afepsKKa KOMeTHI BBHI3BAHA BO3MYILAKIIUM
BJMAHMEM ILUIaneT-TUMAHTOB, B3AJCH 3a YNCIEHHOe PelleHHe 3a7a4l O KBH-
MeHNu KoMmerTnl B mofe Heckoibkux Ten: Comuua, FOourepa m CarypHa.

BrinoanuTs, 210T HerepoATHo GoNibIIOH 00BHEM BLIYHCIEHNN B OXUHOY-
Ky 6bu10 HeBo3zMoyxHO. Hiepo momoramn ussecrnniil actponom M. Jlanang
n Maremarnk manam Jlenor. Hosnuee Jlanaup nucan: «Illecmdb mecsaiyes mbi
sbluucagan ¢ ympa 00 Howl, unozda Oasce He ompbléancy 0as edsl, u caed-
cmeuem 3mozo Gola0 MO, ¥MO 5 PACCMPOuL c80€ 300po8be HA BCE OCMAALHbLE
Onu ceoell acusnu. [lomows 2ocnomu Jlenom Getna makosa, umo 6e3 Heé Mmbi



N

136 OTBETbl M PEWWEHNA 4.453—4.159

ruKo20A He ocmeaunucst Obl npednpuname smom epomadunsiti mpyod, cocmo-
ABULLTL U3 GbiuUCAEHU paccmosiusi Komembl om deyx naanem — HOnumepa
u Camypra — Oan xaxdoezo e2padyca nebecroi cgepbr 8 meuenue 150 aem»
(gur. nmo: Mapounnk, 1985).

Knepo u ero moMOIGHMKK yCHead 33aKOHYUTH BHLIYUCIEHHUA BOBPEMA.
Orasanock, 4TO TOJ BINsAHWEM TputakeHusa IOmurepa KoMera [OJIKHA
onosfats Ha 918 cyrok u nop sawanveM Carypma — emé ma 100. Knepo
[pejICKA3aJ aTy HPOXOIKAeHusa Komeroid mepurenusa — 13 anpeas 1759 r.
¥ YKa3al, 4To TOYHOCTh BHIYMCJAGHHUN TAKOBA, YTO OIIMOKA MOKET COCTABUTE
1 mecan. Homera mporna uepurennit 13 mapra. laanmeit oxasanca upas:
KOMETa BEPHYJIAChH.

4.154. Habaoflens TNOKAa3LIBAIOT, YTO PA3HBIE KOMETHl MMET CBOH
ocoGeHnocTH B cTpoennn xsocra. Hanpuwmep, xBoct komerst Jonatn (1858)
¥MeJl BMJ TYCTOTENOTO KOHYCA, a XBOCT caMoil GoJbuIoN KoMeThi XX cTo-
aetus, koMerHl Xeiiga—bonma, Kaszaincs CIIONTHBIM: TIOTHOCTh BEM[ECTBA
Ha oc# xBocra OpLIA BhlIIE, UeM HA ero nepudepun.

4.155. Hepupumocts Kometsl Ha one ConHna cBUAETENLCTBYET O Ma-
JI0W ONITUYECKOH ILIOTHOCTH BeIECTBA B roJioBeé KOMeThl M 04e€Hb HeGONb-
oM pa3mepe €€ TBEPROro Agpa.

4.156. Homera 1882 roma, mo-BuguMOMy, OTHOCHJIACh K KJaccy Tak
HA3LIBAEMBIX <«L[APANAIOUIUX KOMET», KOTOpble B IepHIeJUd ¢ GONbIIoH
cKRopocTbio npoxonAr B6ausy nosepxnocty Connma. Conueunoe uanyqieHue
BHI3BIBAET YCHIEHHOe Ia3006pa3oBanue, CIEACTBUEM 4YeT0 ABAHETCHA YCHIe-
Hie eé apkoct. K monobupM KoMeTaM cief[yeT OTHECTH SPKYI0 KOMery
1965f WNkeita—Cexnu, KoTopas nocie NPOXOKAEHHA Nepurelus npuobpena
XBOCT RJUHON oKroao 40°.

4.157. Ocnabnenne Orecka 3BE3JL BO BpeMs MOKPBITHA He HAOMORA-
J0chL, 13 uero Opli cAeNaH BBIBOA, YTO AAPO KOMETHI WM OTCYTCTBYET WIM
HMeeT HUYTOKHBIE Pa3MepEl, @ BEIIECTBO B rOJIOBE KOMETH CHITLHO Pa3peskeHo.

4.158. Hemeuxnit acrpoumom Horamn OHKe nocie AOJArAX MCCHENO-
BaHMi OPUIIEN K BHIBORY, 4YTO KOMeTs, oTkpbeiThte B 1786 r. Ilsepom
Mewenom u B 1818 r. Hanom-Jlyn Iloncom, aBasiorca oapodt u Toi xe
KOMeroi ¢ mnepuopgom obOpamefusa Bokpyr Coanma peero 3,3 roga. JHke
TaKKe NOKa3al, 4yTo KoMerhl, HaOmofgasmueca B 1795 u 8 1805 rr., — 3ro
Ta e caMas KomeTa. Y4EHBIH TpeficKasan eé HoBoe mosBienme B 1822 r.,
410 OMecTAile NOATBEPAMNOCh. B 3HAK MpU3HATENHHOCTH 33 GONLIIYIO pa-
fory no upeHTM(pUKanMKM KOMeTHl M 3a pacyér eé opOMTRI 2TOH KoMeTe
Jajdu uMmA JHKe.

4.159. Panee cudTanoch, 4TO KOMETHl CBETAT TONBKO OTPAarKEHHBLIM
conneunnM cBeroM. Habmrwonenns J[JomaTu moxaszaiu, 4TO OCHOBHAA 4AaCTh
M3JNyYeHyuss MCXOZUT OT pacKanéuHpX rasop. CroexTpanbHble NOJNIOCHL 110-
Kaszand HalM4YUe MOJeKYyJAADHBIX CoeMHeHWI sojopona u yriepoga: CO,
nuad, Mmerad. IloMMMO IMUCCHMOHHOTO CIEKTPa B KoMeTax Habmiogaercs
7 cnalblil HelPepHIBHBIA CIEKTD, MCXOAAIIUI OT ANPa M OTYACTH OT AU-
(PY3HOr0 KOMITOHEHTA KOMETHI.
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4.160. Ilo corpeMeHsOIt TepMUHOIOTHH YIIOMSAHYTOE BIEHHUE HA3LIBA-
eTcAl «NMPOTUBOCHAHMEM» M [peAcTasisier coboi cpeueHue MesKIIAHETHOTO
BEI[eCTBA B MPOTAMBOCOMHEYHOH TouKe. He nexioueno, 9410 4acTs 91010 M3-
NyUeHHA BO3HHUKAET B TA30BOM XBOCTe Marsutocepbi 3eMin.

4.161. Bocemp XuUMHYECKMX 3ME€MEHTOB IOJYYHAH CBOM HA3BAHHA
B ¢BA3N ¢ uMeHaMu tex Comneunoi cucteMsl: renwmii ot [ennoca — Connua,
cenett or Cenennt — Jlyun, tesiryp or Tennyca — 3emun; ypas, HentyHui
M MAyTOHHMI — oT HasBaumi myader YpaH, Henryn m Ilnyron; manmagmii
u uepull — or nMéu KpynHeimux actreponnoB, [annagw n Iepeps.

4.162. Ha cnyrHuge Onurepa Mo, na niamnere Benepa (wocBeHHO)
u Ha coytHuke Henryna Tpurone (cyxmue ByJakaubi).

4.163. Jlerko saMeruTh, YTO 3HAYEHUA CPefHel MIOTHOCTH KOCMuue-
cKuX Tes1, onpenenénnsle B XIX Bexe, 0Ka3aJuCh BeCbMa TOYHBL AJA [JAHET
€O CHYTHHKAMH, K YUCIY KOTOPHIX oTHOCHTCA u CONHUE: ero CIIyTHUKA-
MU cayar camyu miuadetsl. Ho gas naaser Ge3 cryrHMkos — MepKypus
u Benepnl — 3nauenus cpefgHeil NJOTHOCTH, BHIYMCIEHHBIE ACTPOHOMAMMN
XIX Bera, okazanuch HOBOIBHO rpybvimu npubmmxenusmu. [ousruo, yro
3TO CBH3AHO ¢ TPYAHOCTAMHM OpEfeNeHMS Macchl INIAHETHl, JUUIEHHOM
cnyTHUKOB. [0 9I0XM KOCMOHaBTMKM MACCH TAKHX ILIAHET ONpPEefessiin
M0 MX IPABUTANVOHHOMY BIMAHMIO HA JBIJKEHUE [JANEKUX TEN — IPYIUX
IJIaHET ¥ ACTEPOMOB; TOYHOCTh, MeTofa Ohia Heseanka. B ronne XX neka
3Ty TPYAHOCTH YAAJOCH IPEOHOJIETs C MOMOINEI0 HCKYCCTBEHHBIX CITYTHH-
koB (nias Benepsl) 1 nponérubix 3oHgoR (maa Mepkypus), BosmylnesHus
B IBH)KEHHH KOTODBHIX, BBI3BAHHBIe NPHTSKEHHEM IUIAHeTsl, OBLIM TOYHO
H3MepeHbl paﬂI/IOTeXHPI‘{eCKI/IMH MeTojaMu.

Urto Kacaercs HeBBICOKOH TOMHOCTH onpeperenus B XIX Bere cpeguedt
wiorsocty Ypana u Hentyna, 10 oHa cBsA3aHA ¢ TPYRHOCTAMM H3MEpPeHUs
X f[UaMerpa: [OMepevHHK ITUX [JAHET BUMEH MOf YyrioM BCETO B He-
CKOJIKO CeKYH]I.

\
5. 3abay:kneHusn M o3apeHMA YYEHBIX

5.1. U3 Bcex pa3nenoB ecrecTBO3HAHUS MMEHHO IPAKTHYECKAasA acTpo-
HOMMA H3y4aer Hambosee HPOCThie M HATIAAHbIE ABJCHNAA, AJSA KOTOPHIX
CPaBHUTEIBHO JIETKO MOMKHO €O3[aTh MaTeMaTH4YecKyl MOmeish (Haupu-
Mep, KajleHaapb), 4T0 u ObUIO CHeqaHO yKe HEeCKONBKO ThICAYeTeTUi
Hasan. B To e BpeMs, KAk MaTeMaTHuecKas AUCUMIVIMHA OHA HauMeHee
aberpakTHa, nGo Mo Gonbliedl vyacTy MMeeT HEJO C peanbHO HabIIOgaeMBbl-
My aprenamu. Hanpumep, cdepunueckas reoMerpus pasBUBANACH TONLKO
B paMKaX aCTPOHOMHUM M CBA3aHHOM ¢ Hell reorpagum.

5.2. Kcenodan cumran 3emaw NI0CKO#H, GeckoHeyHO#, yxopdiuei
cBouMu Kopuamu B Geckonesuywo riay6uny. Ilostomy ceermsna me moryt
ofpamarthcs BOKPYr 3eMiH, a JOIKHLL €KeJHEBHO DOMKAATLCS U TUOHYTH
(uau ynanateca B GeckoHeuHocTs). JliA 06bACHEHBA PAUYNE B BULHMOM
nwxennu Jlynst v Connnma wa pasubix mumporax HKcewodan BmuymaeH
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ObLT MPEoNaraTh CyHECTBOBAHUE [enoro «Habopa» OgHOBPEMEHHO Cylile-
CTBYION[HX CBETHII.

5.3. Ho wmuenuto Apucrorens u [lromemes, neutp Mupa cosnagaer
¢ UeHTPoM 3eMiau; HO ecxu Obl Habniomarensr okasaicsa uHa JIyHe, TO Tesna
napanu 661 K nenrpy JlyHm, rne BauAuue neatpa Mupa yxe oTcyTcTByer.

9.4. BrickazbiBanme AHaKCUMeEHa — 9TO MHeHHe y4éHoro, obuajarn-
11er0 BeCchMa HENOJHLIMM JaHHBIMH 06 o0beKTe MccaeqoBanusA. AHaKCUMeH
ObLT yBepeH B MAaTepMaJIbHOCTH HebecHbnX 06BeKTOR. 3BE3NBI OH CUMTAT
TBEPABIMH TeJIAMU, HAXOASIIMMHUCA HA OMMHAKOBOM PAaCCTOAHHM OT 3eMilu.
Yrofpl MCKIIOYUTL UX B3aMMHOE TepeMemlenne M NajeHue HA 3eMilio, OH
cuMTaes] HeoOXOONMBIM HAaJMUYME TBEPAOH, HO HEBHIMUMOH, ONOPH — «Iefl0-
obpasuoii» HebecHou chepnt («DparmenTts ...», 1989, c. 132).

9.5. Becbma TouHH BRICKa3HBaHMA AHaKcaropa 0 DpuUYMHE CBeYEHUS
Jlyast u eé penpede. CollHLe NPU3HAETCA UM OYEHb KPYIHBIM DPACKaJIEH-
HBIM TEJIOM, 4TO B I[€JIOM Takxe Bepuo. [lopasuTennHo TOYHO yragaHa
u upuymHa cBedeund Muevynoro Ilymu. Xora paccympenus o npmpope
3BE3] W TIPUYMHE WX PA30TPeBa NOBOJBLHO NPUMHTHUBHBEL, HO AHAKCarop
TpaB, NIpU3HaBag 3BE34H MarepuadbHLiMu Tesamu. Hawonen, npusnaéres
BO3MOKHOCTbL IajleHus «KamHed ¢ neba». Bor rax o6 stom mmuwer Ilnnm-
HUil B «EcrectseHHON McTOpHUY»:

I'pexu coobwyarom, umo Anakcazop, 6aa200apa cE0UM TNOSHAHUAM
& acmponomuu npedckasar, 6 Kaxue Onu ynadém ramens ¢ Coanya, umo
u npousow.io cpedu 6era Oun 6 obaacmu Pparuu eosie peku Jeocnomambi
(ramens amom noxasvigarom u no ceii Jenb: oM BEAUHUHOL C 2PYICERBLL 803
U OnaAéHHO20 Yeema), NPuuéM € me houw Ha Hebe nwiiasa romema. Ec-
Al nOBEPUMb ¢ MO, YMO OH U 8npambs amo npedckaszan, npudémces maknce
npusnams, umo nposubueckas cnocobiocmv Anarcazopa Obiaa cosepULEH-
HO ydueumensnol; camMa Haua cROCOBHOCMY K ROHUMARLIO npupodsl eeujel
okaxemea nod yzpo3ol u ecé cnymaemcs, ecaw donycmums, umo Coanye
aubo camo kamenb, Aub0 Ha HéM koz20a-aubo naxroduacs kamens. OOnakro
cam garm uacmozo nadenus [Kamueidl ¢ Heb6a] ne nodaexcum coOMHERUIO.
Odun maroii, HebOALWUT pasmepos, U no celi Deis 3a60MAUBO COTPANACTRCR
8 Abudocckom UuMHACUL, DACCKA3LIEAIOM, WMO €20 nadenlie HA Mamepuke
6bL10 npedckaszara mem xe Anakcazopom.

PazyMeercd, pake B HAIy 500Xy yuéHBIM eDlé He aHO MpeACKa3biBaTh
nafeHue Ha 3eMN0 MeTeopuToB (x0TA B HepaJékoM GyaywieM dro Hpen-
craBiserca BnosiHe Bo3mokubIM). Ho npm uyreHuw npusegéHHOTO BeINIe
¢parMenTa He MOKET He HOPA3NTh ACHOCTb, MATEDHAJNMCTHYHOCTD U 3Jpa-
BB CMBICA B MBIIUICHUE JApeBHerpeveckux ¢uiaocodos u obbIBaTedel.

5.6. Hak Buaum, 2ti COOOMIEHHA HE BG BCEM COMIACYIOTCH MEKAY CO-
foi: marepmasioM anas TBépporo Heba ykasan, B NepBOM CiIydae, BO3AYX,
BO BTOPOM — BOJla, a B TpetheM — 3up. Ho Bce Tpm mx obbepunsaer of-
H& MBICIb, BEPOATHO, NEHCTBUTENbHO NPUHAANEKAMIAA IMOEROKIY: «MUD
mamepuaren u on ssoaroyuorupyems. C Helt BIIONHEe COIIaCUTCA COBpe-
MEHHBIH YYEHBIH.



5.6—5.12 5. 3ABNYXOEHUS U O3APEHMS YYEHBIX 139

BecbMa aKTyanbHO Take 3BYUHMT COOOHIEHIE 0 B3MMAAAX IMIEHOKJA,
powmepree Ao Hac or [lnorena Jlasprus. BoaspeHus ero TakoBhi: «asemen-
mos wemuipe: 020kb, goda, semas u 8030yx, u ewé JoGose, kKomopolil oru
coedunsiiomea, u Pacnps, xomopoii onu pasdeasromes». Kax BuguM, npu-
CYTCTBYET He TONbKO [lambil Saemenm, HO M LIECTOMH.

5.7. I'nasuoe B wugee [I. . Mengeneena — ykasanue Ha CHCTEM-
HYI0, MepapXUYeCKYI0 OpraHu3aluio BelecrBa. Mup mpepcraBaser coboit
HEPapXuIo cHUcTeM o0beKToB — mosaras MeHgedeeB M Jame YKasbIBad
Ha BOIMOKHOCTH CIOMKHOW CTPYKTYPHl caMux atomos. Tepmul amom
(o rpeu. HegenMMbIA, Hepaspe3aemuifi) MenneseeB cyuTad HEYIAYHBIM
U NPEfNoYNTan eMy TepMUH urOusudyym, Kak NpeANoNnaraloliuil He ToJb-
KO 060c00IeHHOCTh, HO U BO3MOMKHOCTB CJIOMKHOH BHYTpeHHEH CTPYKTYPBHL.
Mengenees pasbACHAN, 4TO CIOBO AMOM 3HAYUT MO-TPeUeCKH TO Ke, 4TO
undusud no-ratnHcku. Croso unlusud M3AaBHA ¥ MOCTOAHHO NPUAATAIOT
¥ K Ye/loBeKy, M K JI000MY KHBOTHOMY ¥ pacreHuio. Ho Kro ke coMHeBa-
ercsl, YTO KMBOTHBIE M PACTEHUA JEJWMBI?

«A nomomy aywwe 6Ovlao 6bl Ha3eams amomb: URIUEUTYYMa-
Mu, Hedeaumvimu... Hulusuldyym meranuuecku u zeomempuuecku Oeaunm
U MOABKEO 8 OnPefeséHHOM PEeaLbHOM CMBICAC MedeauM. 3eman, coamye,
yeao0ser, myra cymb undusudyymsl, roms zeomempuuecku Oeaumbr». Tar
yreepsknan [Imurpuit Usanosuu B 1906 roxy. Pasymeercs, o Obln manéx
OT TOTO, 4ToOLI MPOBOAMTL NPSIMYIO AHAJIOTHIO MEKAY OOBEKTAMH MHK-
po- M MeraMmpa: TpuBefEéHHAs [HMTATA — JHUINL o0pa3Has MIIIOCTpalUA
u3 kaurn Menpgeaeesa «OCHOBLI XHMUM».

9.8. T'az mpencrapisier co60fl CUCTEMY CTAJIKHBAKUINXCH KOPIYCKY,
He o0NafaioMUX 3aMeTHBIMH CHIIAMU JalibHOAeHCcTBUsA. B otnuume ot mero,
3BE3OHLIN aHcaMOIb — 3TO CHUCTEMa TIPABUTALMOHMHO CBA3aHHEIX (addexrt
JATBHORENCTBMA) He cTadKkuBaoIuxcs Tei. OgHAaKo MHOTHE MeXaHUYeCKue
NpOSABNEHNA TAa30BBIX M 3BE3AHBIX cHCTeM NONOOHHI.

\ 5.9. Poas uenrtpanproii Maces! B [ajakTuke BBHINONHAET CrymieHue
3BE3[T — raflakTIYecKoe AApo, B LEHTPE KOTOPOro, MO BCel BUAMMOCTH, Ha-
XOJMTCA OYeHbL MACCHBHAfA uépHasA Awbpa (oxomo 2,5 man. macc Connma).
Yire B 1948 rogy coserckue y4éHBIe MOAyYniIu H306pakenne NeHTPAIbLHOM
yacTd [ajakTUKM Npu DOMOUIM 3NEKTPOHHO-ONTUYECKOro npeoGpasosare-
NI, YyBCTBUTEJILHOIO K MH(PPAKPACHBIM JydaM, A KOTOPLIX MEK3BE3[HAA
TIBLIL — «3aBeca YEPHOTO BENILCTBA» — He TIOMeXa.

5.10. T'wiirenc orepein Boabmylo TymanHocts OpHoHA, HO CYTh OT-
KpBITHS emé Roro ocrasanach HemoHstoi. IlosgHee BHIACHHIOCH, HTO
no Fofirenca, Bo3Moxno, nepsbiM B Eepone, B 1618 r. sty ryMauHOCTE Ha-
6monan B Tesieckon mpeiiuapcknid acrponom Horann Uusar (1586—1657),
HO He o0parnia Ha Hee JOJKHOTO BHUMAHMWA.

5.11. Peub uptér o0 BHeraJakTUYECKUX TYMAHHOCTAX, WJH, HO COBpe-
MEHHOH TepMUHOIOTHH — ralaKTHKAX.

5.12. Témuwie nporaxst B Mizeunom Ilyru Bei3BaHs! NOTHEIME 00JaKaMH
KOCMHMYECKOM MbUIM, IKPAHUPYIOIUMU M3AydeHue Golee [ANEKHX 3BE3[
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lFanakrurn. OpuiM u3 NepBhIX a1y Mbicas chopmymuposan B. fA. Crpyse
(1793—1864): npopomxas nzyyenne ['anakTHKN METOIOM «3BE3NHLIX Yepu-
KoB» I'epiesis, oH BbICKA3aJ YBEPEHHOCTh B CYMIECTBOBAHHE MEMK3BE3IHOTO
[OTJAOIINEHNs cBeTa ¥ OMeHHJ ero seauuuny B 0,0"/kuok. Jluuis cromerne
ciycrs 6bira I0Ka3aHa CIPaBEINBOCTD STOTO IPERIOIOMEHNA U AOBOIBLHO
BhlcOkag TouHocts oueHkH Crpyse. IlormowieHue cBera ¢rano IepsbiM
CBUJIETENIbCTBOM CYILECTBOBAHYA XOJOTHOTO MEK3BE3NHOIO BellecTna.

Emé Gomee onpenenéHHoe mnpejckaszaHue cfeiad «orer acrpodusu-
K> uraabaHen, Aumskeno Cexku (1818—1878), sBuepsrie cncreMarudecku
NPHMEHUBIINHA CIEKTPOCKON B actpoHommu u pasmuii B 1863 r. mepsymo
M [OBOJRHO YIAUHYK CIEKTPalbHyl0 kiaccupukamuio 3Bésn. C momo-
mplo cnekTpockona CeKKW yCTaHOBAN pasanuyue MemOy JBYMA THIIAMU
TYMaHHOCTeil: OQHN M3 HUX OKa3ajuCh 3BE3THHIMM CHCTEMaMU, a Jpyrue —
ra3oBeIMM obnakamu. Bceprés saunutepecoBaBIIMCH YEPHBIMM [IYCTOTAMM
B Mueugom Ilytu, kotopre TIepmiens cumran «mposamamu B Hebecax»,
CeKKH HacTaMBaJ HA TOM, YTO 3TO TMIAHTCKHE 0ONAKA TEMHBIX Ta30B, HPO-
eyUpyomuecs Ha cBeTaslil QoH manéxux 3BE3x. OpHaKo eilé HoJIcToneTHS
aCTPOHOMBI CKJIOHHBI ObLIHM pasfenats B3rnsAful epiuens U HAXOXUIM TH-
moredy CeKKH «MaJoBEepPOATHOM».

Hua acrposomop XX BeKa cyI[ECTBOBAHHE MEMK3BE3MHBIX Ias3o-Ilbl-
JeBBIX OOJAKOB CTANO BIONHE OOLIGEHHOH BeIbI0 M, KCTATH, IVIABHBIM
[IpeNIITCTBUEM IIpM U3ydYyeHHHM panékux obnacreir Maeunoro Ilyru. Us-za
HAJXMYAA TOJCTOre CIOA mblid B ndockocty [amaxtuku Habmiogarensb
¢ 3eMIM He MOMKeT B ONTHYECKMX Jy4aX YBHUJETH rajaKTAyecKoe AAPO.

5.13. Yucao 3séan B Habmiomaemoll yactu Bceenennoit (Merarasaktu-
Ke) KOHEeYHO, XOTA M odyeHb Bejuko. llpocrpancrsennas rpanuna Mera-
FaJIAKTHKM OIpefiendeTcss MOMEHTOM DOJbIIOro B3peiBa M YAAJeHA ‘0T HAC
npubausurensno Ha 13 mipa. cserosbix jer. Opmako Bonpoc o6 orpa-
HuyeHHocTH o0béMa Hawreidl Beemennoll 0 CHX IOp OCTaETCA OTKPHITHIM.

5.14. JlomoHocoB penimyi mOCTaBJieHHYW 3agauy HeGoabmuMm (4°) Ha-
KJIOHOM TJaBHOIO 3epKaliia K ocH TPYGhl. JTO MO3BOJUIO BHIBECTH [IaBHBLH
doxyc 3a npepexs tpy6ul. BosHuKaoLiaA B TaKOW CHCTEMe KOMA MUHH-
MajJhHA B TejlecKonax ¢ boabmum ¢oxycHrM paccroaHueM. [lopobmyio
cxemy npumedsan n B. lepmens. B coBpeMeHHOH acTpOHOMUM onTHYECKAsA
cxema Jlomonocosa—I'epirenn ucmonb3yerca B CONHEYHBIX TENECKOIAX.

5.15. Muicas lepakanra 0 TOM, 4TO «KOCMOC OIHH ¥ TOT JKe JJIfAl BCeX»
B HAIIW JHA MOHO CONOCTABUTH CO CBOMCTBAMH ORHOPOJHOCTH W H30TPO-
nun Bcenenuoir. «Beuno mxuBoit oronb», BepOATHO, aAderopus, MOCKOIbKY
lepakaur nosaran, ytro KocMoc momepeMeHHO BO3HHMKAeT U CHOBA YHH-
4TOKaeTcs, YTOOL! BO3HUKHYTHL BHOBb. B TO jKe BpPEMA OH CUMTAX OrOHb
MCXONHBIM, CaMblM MOABMKHBIM COCTOSIHHEM BeINecTBa, DOJOHAYajlbHH-
KOM BceX mpouymx ero ¢opM. B atom cMbicae ero mpepacTaBienua 6auskn
K Teopuu ropsayeil Bceenenuoii u, Gomee TOro, K HMjeAM COBPEMEHHOR HH-
(IALMOHHOH KOCMOJIOTHHU.

5.16. Iro seickaswiBanue B. Iepumiens (1789 r.).
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3.17. HaHr CyUieCTBEeHHO NPOABUHYICA MO CPaBHEHWIO CO CBOHUMH
npejlIecTBeHHUKRAMK B (PODMYIHPOBKEe U penieHHMH 00X HOCTABIECHHBIX
UM nepepn coboi0 33434 PACKPHITH CTpoeHMe 3BE3Hoi BcenewHoir u o6b-
SCHUTH NpoucXOokAeHue Hebecunix Tedl ¥ ux cucreM. OLHAKO ITOJHOCTHIO
aTH 3a{avyM He peIleHsl U IO cell JeHb, 0cobeHHo npobreMa MPOUCXOMae-
HHs TJIAHETHBIX CUCTEM.

5.18. buonoruyeckue CTpykryphl Gollee CHOMHLL M B CTPYKTYPHOM,
M B 3BOJIOLHOHHOM NJaHe, 4eM 0OBLEKTH Merammpa.

5.19. TMog «kpucrannom uebec» BpyHo moapasymesaer GuitopaBiuee
B ApeBHHME BpeMeHa MpencraBieHHe O HebeCHBIX XPYCTANBHHIX cdepax,
HA KOTOPHX 3aKpellieHH IyaHersl W 3BE3aHl. [enmoneHTpuveckas cucre-
ma mupa Konepuuka spoxmosmna BpyHo oTkasaThes 0T HpepcTaBieHus
He TONLKO 0 cdepax miaser, HO u 0 efuHON cdepe HenoxsuwIKHLIX 3Bé3n. OH
HOpPeCTaBJIs 3BE3MIBI PACCEAHHBIMU B 6ECKOHEYHOM NPOCTPAHCTBE, PABHO-
npasHbiMa ¢ CoTHUeM U o0Xaga0IMMK CBOMMH IUIZHETHBHIMU CHCTEMaMU.

5.20. BpyHo yumics B MOHACTHIPCKOH IIKOJe, GBI AOMHUHUKAHCKAM
MOHAXOM, a TI03Ke — CBJANIEHHUKOM; NO3TOMY B CBOEM 00LACHeHUN GecKoney-
HOCTH Beesennoi OH, eCTeCTBERHO, OMUPAETCS HA MALANNCTHISCKIE JOBOLI:

Cyugecmayem beckonewnas Beeaennasn, co30annas Geckonennblm Goncecm -
genmvln mozyugecmeom. H6o s cuumaro nedocmolinvin baazocmu u mogyuyecmsa
6oscecmea mhenue, 6yomo omo, obradan cnocobrocmyvio cozdamb, Kpome
amozo mupa, dpyzoll u Opyeue GeckoHeUHbIE MUDBL, CO30AA0 KOHEUHBIL MUD.

5.21. Bariann coBpeMeHHBIX YYEHBIX He CTOJL ONTUMUCTHYHEI, KakK
y JImopaano Bpyso. Keraru, cninocHyroets Coaxna n3-3a ero MefJieHHOTrO
BpPalleHMsA TaK Maja, 4TO HeJocTylnHa H3Mepenmam. (Puanueckue xapak-
TePUCTUKY 3BE3J MOTYT 3HAUMTENLHO OTIMYAThCsA or napamerpoB Commpa.
Cropee Bcero, He y Bcex 3B63) eCTh MIaHerTHsle cucremul. Ilpmponmbie
yciaosua Ha miaaHetax pnaxe CoJHEYHOM CHCTEMBI Pe3KO DPa3lIMYalOTCH.
B ¢unocodperom nuane Hajimyue BHE3EMHBIX LUBUIM3AUMI COBpeMEHHAR
HAYKA He OTPUIAET, HO IIOKA HET HMKAKHX (aKkToB, NOKA3BIBAIOMMX HX CY-
niecTBoBaHMe. Bcenennaa OesrpanuyHa, HO MoskeT GbITh KOHEYHA.

5.22. Ocpem@unocts, cosgasaeMas cBetoBniM notokoM ConHua uepes
auadparmy pasmepoM ¢ GyaaBoynoe oTBepcrme, MHoro Goinbine ocBemén-
HOCTH, CO31aBaeMOil IPAKTHYECKH TOUEYHHIM HMCTOYHHKOM CBETa — 3Be3[I0i.
Bupumeiii yraosoit gmamerp Aaxke OiMiKafmmx K HaM M KPYHHeHIIMX
3BE37] HOYHOro Heba COCTABJIAET JIMIINL COTHIE JIOMU YINIOBOU ceKyHAbl. YUTo-
6b1 C PacCTOAHMA B HECKOJLKO METPOB CKBO3L OTBEpPCTHE B dKpaHe MOMKHO
ObLIO YBHIETH CTOJH K€ MAJBIN YYaCTOK CONHEYHOU IIOBEPXHOCTH, fHaMeTp
3TOrO OTBEPCTUA AOJKeH OnTh MeHee 1 MKM, 4TO NPAKTHYECKH HEBO3MOM-
Ho. [loaromy skcnepument Hemmepa Hd KouM 00pa3oM He HORXTBEPIKAaeT
ocobyio ponb ¥ nenrpansHoe noiaoxkenue ConHua Bo Bcenennon.

5.23. Taauneit emé He Mor 3HaTh, uTO AAd 3eMHOro Habmoopmare-
J4 3BE3JbI IIPEACTABIAIOTCA MPAKTHYECKY TOYEUYHBIMU WCTOYHAKAMH CBETA.
KRaxyumeca yriosele pasMepbl 3BE3[[ ONpPENENAIOTCA DPACCEAHHEM CBeTa
B atmMocdepe M B MYTHOU cpefe ONTHYECKMX KOMIOHEHTOB rna3a. ATMO-
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chepHOe paccesiHue OYeHb Mano: yrioBOH AuaMerp u3obpaskeHNs 3Be3b!
npu Habmonenun ma yposHe Mopsa gocturaer 3—>5". [l HeBoopyREHHOTO
raasa, HMEero — npu HabmogeHun HEeAPKHX OOLEKTOB — paspemalo-
mywo cnocobuocts 100—150", Takoil MCTOYHUEK MPELCTABIACTCA TOUEYHEBIM.
Ho paske mpu 10-kparmoM yeenmuenum temeckona (lamuneir rosoput
o 100-kpaTHOM yBeqWueHWH, UMes B BUAY IJIOMIAASL M300paskeHua) aTMmo-
chepHblll MUCK 3Bé31bl OPMANBHO OCTAETCA 3a IpegesNoM paspelratoniei
cuocobHocty raaza. OpHako B TelleCKOm 3Be3fia Kakercs Gojiee ApKOM
3a C4éT DoMblIero cBETOBOTO MOTOKa, cofupaeMoro ofbextuBom. [loatomy
paccesHHe cBeTa B MYTHOH cpefie rnasHoro A0MOKa CO3JaéT BIevarieHUe
yBenuuyeHHoro msoOpakenns zpesgsl. Ilpu aroM Kakyimeecs yBeamueHHe
YIJIOBBIX PasMepoB 3Be3fibl He UMeeT HUYero o0lero ¢ yrioBHIM yBejude-
HHYEeM NPOTAMKEHHBIX 3eMHBIX W HeOecHBIX 00BEKTOB.

9.24. HRaxk BoiacHumoch yoke B Hae gHu, Tuxo Bpare u apyrue yuénsie
B 1572 r. mabawpany scHbILKY CBePXHOBOH 3Be3jibl B mameil [agaxtuxe.
Jro aBneume HaGMIOZAETCH [PU B3PbiBe MACCHMBHOW 3Be3[(BI-CBEPXIHMTAHTA,
MOCJIe KOTOpOTO OT Heé ocTaéTesa MHIIbL AXPO — HEHTPOHHAA 3Be3[a BeCbMa
Majoro pasmepa wiad uépHas awipa. [locae Toro, xax ropsyas 06oJ0OUKa
B30PBaBILEHCA 3Be3[bl PAacceercsi M OCTHIHET, HA MecTe B3pbiBa HEBO-
OpYKEHHLIM [VIA30M YKe HIuyero He BuaHo. [na nanbHedmux HabioneHui
TpebyercA MOIMHBIA TEIECKON — ONTUYECKUH, PafMO- HIM DPEHTTeHOBCKUIL.

YKa3aHHBIX B YCIOBHM 337340 JAHHKX BIIOJHE JOCTATOMHO AJA Olpe-
AelleHNs YCIOBHE BUAMMOCTH 3Be3[bl B MOMEHT BCIBIIIKE. A Gosee TOYHEE
roopaunarsl CeepxHosoit 1572 MoKHO HaliTH, HANpUMep, B CIPABOYHUKE
Kynukosckoro, B rabnuue «[anmakTHyeckne MCTOUHHKM Pafuon3JIyuyeHUs»:
B 3noxy J2000.0 paguoucTouHuk, cBA3AHHBIA ¢ ocraTkoM 210l Csepx-
HOBOH uUMeJ KOOpAMHATHI a=0" 25" g §=-+464,2". Yuér npeLueccHy
3a npomemmue 430 Jer AaéT KOOPAMHATH B 3MOXY BeHbmKE: @ =0F 03™
n 6=-+61,8°. [lpunuman mupory mecra HabmofeHus pasHoil 26°, BuAUM,
uro Ceepxuosyo 1572 r. Tuxo wabnofgan B BepxHeidl KyAbMUHAIMYM HA BHI-
core 84°, a B HMKHeH —— HA BeIcOTe 28° HAj rOPU3OHTOM, T. €. Ta 3BE3[A,
B MPUHLMIIE, KPYTJibie CYTKM OblTa BUAHA MOCTATOYHO BHICOKO HAj [OPH-
30HTOM. B cepenune HosOps Kaccuores kyneMunupyer sesepom, oxono 20 vac.
[Toatomy mns sabmogenus Crepxuoson 1572 Ha HouHOM Hebe 3TOT HepHoON
rona OBl upessuivaiino ynoben. A B xonue ceroBoro nus Raccuomes nop-
HUMallach HaJ FOPU3OHTOM Yke mouTi Ha 60°, 4To Aenano sechMa ynoOHBIM
Habmonenne CsepxHoBo# ¥ Ha nHeBHOM HebGe. B Hoabpe Cupuye Bocxoput
OKOJIO MOAYHOYHM, TOTAA M MOXHO ObUIO CPABHHTbL C HUM OJIeCK 3Be3MHI.

VY3Harh yeAOBHA BUANMOCTH BeHepul 3HAYMTENBHO CIOMKHEE: IJAA ITOIO
Npolle Beero HCIoAb30BaTh MEKTPOHHYIO MPOrpaMMy-IJiaHeTapul, 1ocTaToY -
HO TOUYHY0, 4TO0BI BBIMMCIATh NOJNIOMKEHNA IJIAHET HA HHTePBATaX BpeMeHH
B HECKOJBbKO CTONeTHH (AN pelleHHsa HMMEHHO 3TOH 3ajaudl CcOBeryeM
ucnons3opats nporpammy A. Bonwmmknna Turbo Sky v.3: B ykasawnyio
AaTy Ha COOTBETCTBYIOILEM MecTe €& 3JIeKTPOHHOro Heba AeHcTBUTEILHO
nosapaferca 3pesga Tuxo). Ycranonus mary «11 woabpsa 1572 r.» u mupory
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MockBbl, yBHIUM, YTO YCI0BUA BUAMMOCTH Benepn Oniiu npesocxomHbiMu:
naaHeTa ObLIa MOYTH B MaKCUMANLHOM 3aNajHOM 3JIOHTAIMH; pacrionaraich
Ha yrioBoM paccrogHum B 43° or ConHila, oHa BOCXOAHMJIa MO YTPO
M K Havaly cymepek yxke Oblra Ha BbicoTe okoao 20° Hajg ropusoHTOM,
numen Oaeck okono —5™. Beaen 3a melt Bocxomma Mepxkypnii (3amagHas
anonranusa 20°), a emé mozxe, yxe B ayvax Connua — Carypu. fprumit
IOuutep KynbMUHWPOBaN MO3AHUM BedepoM Ha Bhicote B 40°. Kak Bugum,
ycnousa pag umayuennsa Hosoit Tuxo OuiiuM HpakTHYECKH HAEAJbHBIMM.

Poaw CeepxuroBoit 1572 r. B MCTOPUU ACTPOHOMUY YPE3BHIYANHO BEJIUKA:
¢6 0ABJEHMEe Pa3 ¥ HABCera Pa3PyLIUIO0 ipeBHee 3abNyKIeHHE 0 HeH3MEH-
HOCTH 3BE3AHOrO Heba, a TaKKe OKOHYATEJIbHO Ompepnenuno cyasby Tuxo
Bpare xak actpoHoMa, paboThl KOTOPOTO JAJIH TOJYOK POKISHHI0 HOBOH HAYKH.

5.25. Makcumym mnanyueHuss Cupuyca nexut B yabTpaduoneroBoi
ofiacTy CIeKTpa, MosToMy B cuHell objacTi ero msaydyeHue Goibine, 4eMm
B Kénton u 3enémost. «[lepsxum» Cupuyc, BeposATHO, Ha3BaH 33 CBOH
Gieck: aTo ApUalimias 3Besfga HOUHOro Heba.

LBer Anwpebapana, onpegensieMuiii ero remneparypoit (3500 K), cun-
TaeTCsd B 2CTPOHOMHUH OPaHIKEBHIM, MHOTA KPACHOBATHIM, YTO COOTBETCTBYET
nBeraM pybuHa, pasHOBHIHOCTH KOTOPOTO HMEIOT IBETA OT PO30BOTO A0 KPac-
aoro. Ilog «uembiwo» OpunoHa, No-BUAMMOMY, HAAO0 NOHUMATh 3BE3[Bl TAK
HasniBaeMoro «mosica» Opuona: g, ¢, §. Irm 3Be3fbl romy6osarele, ¢ IIO-
rkazaredeM msetra B—V oxono —0,2™ u 3BésfHoil BenmyuHOM okojio 2™.
Wx siprocts ¥ roay6o# OTTEHOK BBI3BAJIM Y TI03TA ACCONMALHIO ¢ alMa30M,
OCHOBHOE CBOJCTBO KOTOPOr® — BHICOKHH MOKA3aTeNb npeioMieHus (n=24).

«Apro» — 910 TperKIe CyIeCTBOBABIIEE CO3Be3gue IOJKHOTO MOJIyIIa-
pusa «Hopaban Apro». Ceiiuac 310 3BE3[HOE [0N€e MOJENEHO MEKAY YeThIPh-
ma cosBeanuamu: Huan, Hopma, Homnac u Ilapye. B ceBepHBIX cpepHux
MIMPOTAX 3UMOM Haj IOKHON vYacTblo HeGOCBOAA BHMIHLI YACTHYHO TOJMb-
ko Hommac u Kopma, ne comepsamue gprux 3Bé3pn. Cnabvie 3BE3gwr rias
BochpuHIMaer aXPOMATAYECKUMHU CBETOTIPUEMHNKAMA — MAJI0YKAMU, U IO~
3TOMY 1[BET TaKuX 3B83j (urcupyerca Kak Oenosarbiit (cepebpucrbiil).

9.26. [leiictBuTenbHO, 32 IpefeinoM aTtMocdeprl, B KOCMoce, 3BE3J
BUHO GOMbINE, U OHM HE MEPLAIOT ([0 BEHIPAKEHHIO OJHOr0 M3 IIyTelle-
CTBEHHHKOR «OHH ... MepTBeHHbI»). HouHoe He60 BRIIATMT TeMHee, ueM
npu HabnioNeHHH ¢ NOBEPXHOCTH 3€MJIM, NOCKOJBKY OTCYTCTBYeT pacce-
AHNe CBeTa U coOCTBeHHOe cBedeHue armocdepsl. 383 Buano Dojbile
HE [MOTOMY, YTO MX APKOCTb HAMHOTO YCHMauAach (IOTIOUieHMe cBeTa B AT-
mocdepe, G1us senura, cocrasaser 25-—-30%), a noromy, uro dou ueba craxn
Gonee TEMHBIM. PHCYHOK cO3Be3[Mi1, Pa3yMeercs, OCTAJICS TeM ke CaMbIM.

A Bor no mosony <«pasHouBeTHocTH» 3BE3A LlnonkoBckui ommbes.
Ham ria3 Boobmie mioxo BOCUPHHUMAaeT mBer ciabo cBeTAmuxcd o0beK-
TOB, IOCKOJBbKY HOUHOE, <IAJOYKOBOE» 3DEHMe He YYBCTBUTENLHO K L(BETY.
K oMy ke, nanyuenue 3863 B OCHOBHOM HOCHT TEIUIOBOH XapaKrtep, a pac-
npefeieHye dHEPrHH B CHEKTpe YEPHOrO Teja BechbMa miasHoe. Iloaromy,
cKameM, QUOTeTOBLIX, CUHAX W 3eJ6HBIX 3BE31 HM B KOCMOCE, HU Ha 3emJie
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yBUjeTh Henb3s. Bce ropaume 3Bé3npl KaskyTcsa HaM OeXBIMH WIH YYThb
roJlyboBaTLIMY; W TOJNLKO OTHOCHTENBHO XOJOAHBIE 3BE3IBI MOIYT UMEThb
KPACHBIM WM OPAH’KEBHIN OTTEHOK, Aa ¥ TO JMUMIb B TOM CJIy4ae, eClI¥ QHHU
JOCTaTOYHO ApKHe (cM. 3amavy 0.25).

- 5.27. B 18591860 rr. P. Bynzen u I'. Kupxrod B [epmannu usobpe-
A MeTol cnekTpanbHoro anammsa csera. C 1860 ropa navamacs ucropus
conneuHou u 3séagHok cnexrpockonud (/1. [domaru m A. Cexku B Ura-
aun, Y. Xérrune 8 Anrun, I'. Kupxrod B T'epmannn).

- 5.28. Bo sropoit nomosmue X1X Beka BO3HMKIA acTpoPuU3UKa — Ha-
yka o npupoje RebecubIx Tes m (pn3MKe Kocmoca. B Halue BpeMa aT0
OCHOBHOM pa3pies actponoMun. A. Hinapk: «Ima nayra daém eosmoncrnocmp
usyuamp 30ece na Jemae cmpoenue 36630, a4 CYWHOCL FEMHLIL AEAEHUIL
nocmuzamo Aywule NOCAE CPABHENUR CO 38E30HBIMU MUDAMUS.

5.29. Ilpepnonoskenue Beccena noATBEPRUIOCHL: CpeRHU 3BE3R W OCTaT-
KOB HX 3BOJIOIUNA OKA3aJ0CH JIOBOJILHO MHOTO CIaboCBeTAIMXCH # Aaske
COBEPIIEHHO TEMHBIX Ted (B TOM uucie u 4épHux anlp). Coyrauxu Cau-
puyca n Ilponuona — aro 3Bé3ge masiofi cBetmmoctu. Cnyrnuk Cupmyca,
Genbiii Kapauk, Obin o0HapyKen amepuraHckuM ontuxom A. Kiaprom
B 1862 r. npu ucusitanun 46-cm peparropa. Cryruuk Hpormona, rome
Oenpiit Kapauk, 6bu1 otkpeit B 1896 r. k. M. HleGepne npu maGnroogenun
B Gonbmoit pedparrop Jlukckoin ofcepeaTopuu.

5.30. Ecam ucnoab3oBarb COBpeMeHHbBIE TEPMHUHBL, TO, OYERUIHO, R ITOK
JUCKYCCHH PEYb UAET O ABIeHun adeppaliu cBera. 3a CYET IBHIKEHUA 3eMan
no opbure Hanpasienue npuxoxamux or Connua xyuei cmemaerca a 20,5

5.31. Ha npuauuns: 5B0JIOMIOHHOCTH M eAVHCTBA (PUIINYECKUX 3aKO-
HOB i Bcell BceneHHOM. ’

5.32. Ilare Gayxpawommx 3834 — 3TO OATH M3BECTHHIX B AHTUYHOE
ppemsa mnaner: Mepkypuii, Benepa, Mape, ¥Onumrep u Carypu. Ha6aio-
OJaemple y HUT Hepasencmea — 310 WX Neraeo0pa3Hoe W HEPaBHOMEDHOe
aBMmxeHne 10 HebecHolt chepe. Tlo nosony mocrpoenms Teopuu Habmioma-
eMBbIX ABUKeHMH NJaHeT Ha OCHOBE COYETAHNA TONBLKO KPYrOBHX DaBHO-
MepHHX ABWwxenni Iltonmemeil yme B NpHBeNEHHONM IMTATE TOBOPHT, UTO
OH omupaeTcs Ha NPUHOHN 6oxecmeennozo (HOHUMa — MaTeMaTHYeCKO-
ro) coBepmeHcTBa. Ho B pyroM mecre «AsnbMmarecras y Hero ectb u Gonee
¢usndeckoe 06ocHOBAHHE:

IHockoavky Osumcenue nebechblr mea He 6CMPELAEM HUKAKUT Npensm-
cmeull u npoucxodum aesue ecer Opyeuxr Oeuxscenud, emy Ooaxna Guimnd
ceolicmsenna u Haubotee ydobonodsuxran popma; 04a naockuxr dusyp smo
Kpyzogoe dsumcenue, @ O4R nPOCMPaHCMBEHHHLY — cfiepuyueckoe.

XoTa 3agaua MOfleAHpoBaHMA HabMIONAaeMBIX HBHKeHHH OIaHer mpu’
HOMOIM KOMOMHAUMM HEKOTOPOTO YHCIA PABHOMEPHBIX KPYroBHIX HBH-
MeHHt Opuia Bhnepehlie cOPMYNIHPOBAHA B IpeuyecKOl ACTPOHOMHH elné
[lnaroHoMm, HUKOMY 43 mpenmectseHunkos [Ironemes He ymazock moctuus
CTOJIL BHICOKOTO COBEPIIGHCTBA B pelleHUH 37o# 3amgadn. HocBeHHO 0 BhICO-
roit onenxe Tpyna [Ironemen cBuperenscrayer u TpancdopMmaursa Ha3BaHUA
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KHUTH: NMepBOHAYANLHO «AnbMarect» HadpiBanca «Merase CHHTaKCHC», 4TO
MOMKHO ImepeBecTd Kak «Besmukoe nocrpoenue» wiu kak «Benukoe counne-
HHUe», HO cpeflHeBeKOBHIE apabCKMe acTPOHOMBI ¢cTalu YHOTPeOJNATE HazBa-
Hue «Ans Mamxnern» («Bemwuaiiiuee»), oTkyna u moayunincs «AjlbMarects.

Cam Iltomemeit Xx0poIo HOHUMAT M OTMe4Yad B <«AmapMarecte» TPYRHO-
CTH NPENBLIYNCIEHNUS MOJTOMEHUN MIAHeT HA ARUTEALELIA CPOK, HO BCE Ke
B T€YeHUe MOJYTOPA THICAYEJSETUH ero TeOPUS CIYKMIA e[MHCTBEHHBIM MH-
CTPYMEHTOM [/ PelleHuA 3Toi 3agauu. Bepositno, cam [lronemeir Ob11 6kl
YOUBAEH TAKAM ROJNTORATENALCTBOM cBoel Teopuu. Ou nncan: «Hadrewcum
npuUMenams K HebecHbiM O8UNCEHUAM, HACKOABKO IMO 803MOXCHO, 2UNOMmesbl
npocmelivue; HO €CAl UX HeGOCMAMOYHO, HYMHO usblckusams opyaue, 6oiee
nodrodawuey. ITH «APYTHE» TEOPHM OKasaluch BOCTPeOOBAHBI JIMINDb Ye-
pe3 mHoro sexos. Co3laHNe MaTeMAaTHYECKOH MOJENHN MHUPA, MMO3BOAAILEH
EaBaTh NPAaBAILHBIC NOJOMKeHNMs njaHeT Ha nebecuoi cdepe, cuwrtaerca
HONBLIIMHCTBOM MCTOPUKOB HayuYHmIM Noasurom Iltonemes.

Ho caegyer 3aMeTHTh, 4TO CyuleCTBYET M ApYyTas TOYKa 3peHHA Ha pa-
6ory Ilromemes. Ona wH3m0OMeHa B KHUIE COBPEMENHUOrO CIEIUANUCTA
no uebecuon mexanuke PobGepra Huworona «Ilpecrynnenve HKnasgus Ilro-
anemen»> (1985) m coctomr B ToM, 4TO OONBIIMHCTBO HaGIIOMATENBHBIX
mauuslX Opto IlromemeeM momfenaHo, a OCHOBHBIE JOCTHIKEHHs AHTHYHOU
ACTPOBOMUH M3J0KEHH B «ANBMAarecTe» HENONHO W HeOO'bEKTHBHO, B BbI-
COREOM [Jisi aBTOPA 3TOF0 COYMHEHHSN CBeTe.

IIpogenas peTafbHBIA aHATH3 CONEPKAHHUA <«AsbMarecta» (KOTOPHIA
OH IIpefroYnTaeT WMeHoBats «CUHTAKCHCOM») U CONOCTaBUB maHHbie [ITo-
JleMest € PesyibTATAMM COBpEMEHHBIX pacuéros psusxenus niamer, PoGepr
HeoToH mpminén K clegyiomuM BHIBOAAM:

Bee cobcmeennvie nabawdenus Ilmoaemesn, Komopeuimi on noabsyem-
ca ¢ «Cunmakcuce», HACKOALKO UX MONHO OblLLO Npoeepumb, OKA3AAUCH
noddeakoti. Muozue nabaodenusn, npunucanrbie Opysum acmpoHOMAM, MAK-
ae wacme obmana, cogepuiénnoeo [Imoaemeem. Ezo paboma usobusyem
meopemuueckumu owubkamu u nedocmamrom nonumarua... FEzo mode-
au 0aa Jymnse u Meprypua npomueopenam 3d4eMeHMAPHBIM HAOAI0EHUAM
u Ooaxncnbl paccmampueambes Kax neydauneie. Camo cyyecmeosanue «Cun-
makcuca» npueeao K Mmomy, umo 04 HAC NOMEPAHbL MHO2UE NOOLUHHBLE
mpyovl 2peveckur aQcMPOHOMO8. A 8MECMO IMO20 Mbl NOAYHUAL 8 HACAED-
cmeo Auwb 00y MoOend, 0@ U MmO ewyé eonpoc, NPUHAOAEHUM AU IMOm
exaad 6 acmponomuro camony Illmosemero. Pews udém o molesu sxsanma,
ucnoabvsogasweiica daa Benepvl u enewnuxr naawnem. [Imosemeil cywecm-
BCHHO YMEHbULAZEM €€ 3HAHEHUE M€ COBCEM NPAGULLHBIM UCTLOABIOBAHUEM.

Cmanosumes acHo, umo Hukakoe ymeepicOenue lImosemen He moxcem
Golme NPUHAMO, €CAlL MOALKO OHO He nodmeepxcleno agmopamli, NOAHO-
cmoro hesagucumbimy om [Imoaemesn. Bce uccaedosanus, 6 ucmopuu au,
8 acmponomuu au, ochogannbie na «Cunmakcuce», nado npodeaams 3aH080.

A ne 3nato, umo mozym nodymams dpyaue, HO 0an MeHA cyuecmey-
em auwb 00Ha okoHuameabHas oyenka: «CURMAKCUCY HAMEC QCMPOHOMUL
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6oabute epeda, uem awban Opyeas kozda-aubo nanucanrnas paboma, w bbi-
A0 Obl HAMHO20 ayHwe OAR Acmponomul, ecau bvl amoll KHueu eoobuye
He Cyujecmeosaqo.

Takum obpasom, eeaunatiwum acmporomom awmuunocmu Imonemed
He ABAAEMCA, HO OH Aeafemca ewé Goaee Heobblunol @uzypol: on camblil
ydauaueblii OOMARWUE 6 UCIMOPUL HAYKU.

MosHo mo-pasHOMY OTHOCHThCH K MHeHuio Pobepra Hriotona, Ho oue-
BH[IHO O[IHO: MCTOPHA HAYKHM — 3TO JKMBOE [[eJO, B KOTOPOM BO3MOKHBI
NOINEITKM PEBOJIONMOHHOTO IlepecMOTpa YCTOABILIMXcA oueHOK. llpasna,
He BCerja 3Td «PeBOMIONUE B HCTODUH» COBEPLIAIOTCA HA [OCTATOYHO BHICOKOM
pohecCNOHATPHOM YpOBHe, # NO03TOMY, ecTeCTBEHHO, OHU He HAaXORAT
NoANepKy y coenuaaucros. Tar Gplio u B npouutom: Hanpumep, Konep-
HUKY npuxoawnock samwmmars Iltonemes (!) or HeoDocHOBAHHBIX HamagoK
W KPUTHKH, onybnukoBaHMbIX B apabckmx tpakrarax (Mpenscom, 1947,
c. 11). A coBpemeHHble TPMMEPH HEYAABUIMXCH HAYYHLIX PEBONIOUMI AAIOT
paborer akamemuxoB H. A. Mopososa u A. T. @omenro (cm.: «Anrudo-
menko», 2000; «AcrponoMus mpotus ...», 2001).

5.33. 3ra nurata n3 nepBoil Hayuuoil pabGorst H. Komepnmka, xoto-
pas MCTOPUKAMYM HAyKM YCJIOBHO HaszBana «ManwiM xomMmeHTapuem». Ona
Oba 3aBepiueHa okonxo 1515 r., HO He Obla HAameYaTaHa aBTOPOM M XO-
muaa B cnuckax. Ilepsoe coobuieHHe O cylecTBOBaHUHM 3TOH paGoTHl GpINO
coenano garckum acrponomoM Tuxo Bpare, koropwiii moxyunn eé B 1575 r.
B «Manom Kommenrapuu» BIepBBHe u3jaraerca o0mas cxeMa reInOLeH-
TpUYeCKOH Teopun. Kak BMIHO M3 UPHBENEHHOrO TEKCTa, B MOJENU MHPA
HKonepanka coxpaHneHbl aMMUUKILI, XOTA NO CpPaBHEHmi0 ¢ Mopeasio Ilro-
JeMes X KOMUYECTBO CYILeCTBEHHO COKPALUEHO.

5.34. Ilpesxne Bcero, cam Bonmpoc CeHekn TOBOPHT HaM O TOM, YTO
HakanyHe snoxu [ltojeMes B cpefe MHTEIEKTYANbLHOH 3JIMTHL cBOGOA-
Ho ofbcykpanace npobiema apmwxenusa 3eman. Jlna Cenern, dunocoda-
CTOMKA, MPONOBeaBIIero 6e3pasiuune K BHEIIHUM O0CTOATENLCTBAM MU3-
uu (k GorarctBy w OemHoCTH, K ciaBe U HeHaBUCTH, K OOMH M CcMepTH,
M T. 1I.) BOOPOC O ABMKEHMHU 3eMJIM MMeJ CKOopee HpaBCTBeHHoe, uem (u-
3udeckoe 3HaueHne. Pasymeercs, CeHeKy Henb3sa YIPeKHYTH B OTCYTCTBUH
€CTeCTBEHHOHAYYHOM JI0003HATENHHOCTA! CPeSH €r0 MHOTOYMCIeHHBIX MPOo-
nssenenui 6sum u «Mccanenosanua o npupoge» (Naturales quaestiones),
B CeMM KHHTAX, NOCBALICHHDbIE TPOMY U MOJHHUM, CHETY, TPajly, AOKII0, 3eM-
JeTpaceHNsAM, KoMeTam ¥ 1. 1. Jlo Tex mop, moka 3anaj He MO3HAKOMUJICA
¢ ApucroreneM, «Uccneporanus o npupone» CeHeku mcnonab30BaIuch B Ka-
YecTBe IVIABHOI'O MCTOYHHMKA MHGOPMAUMH IO HATYPadbHOM ucropun. OgHa-
KO CTOWKM paccMarpuBaiy HebecHble u BoOGuIe nNpuponHsie hbeHOMEHBl KAaK
HeNocpeJICTBEHHOE [OKA3aTeNbCTBO TOr0, 4To BeeneHHOM ynpasiser pasyM-
HOe npoBufienne («obperia au cydvba nawy Semato...»). lloaromy Bompoc
¢ ABHKeHHUHM 3eMIH NOHHUMAJCA CTOMKAMHU He Kak (QusuuecKasa mnpobiema
CHCTEMBI 0TCYETA, a KAK BOIPOC 00 OTHOIleHWH mpoBujenna K Yenoseky:
«acmasuau 1y 6ozu éce nebecivle meaa 08U2amMbea 80KpY2 HAC WA He Mbl
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camu okoao Hux spawaexca?s. Cosgan nu Yenosex kax nenrp Bceenennoin
WIH KaK PaBHOINpPABHAA €€ 4acTb — BOT OCHOBHOH cMbica Bonpoca Cenexu.

5.35. IlogpobHbie OMBITH ¢ KaYAKOIUMCA MAATHUKOM [IPOBENL B IHBAape
1851 r. ppannysckuit puank-sxkcnepuMenratop Han Oyko, B 4ecTh KOTOPOTO
apubop ObLn nazean maamnukom Qyro. Torpa xe o1 0GbACHHA HabLIONAEMOE
ABJeHNe CYTOUHHIM BpaIleHHeM 3eMan. Yepes TpU mecsana yuéHb#t mpome-
MOHCTPMPOBAJ CBOW OMBIT ¢ MaATHUKOM Juiunol 67 M. Jluysuias nokasadn,
4TO HA MOJI0CaX 3eMJIM YriIoBas CKOPOCTh NOBOPOTA ILTOCKOCTH KadaHUA
MasTHMKA HapOOAbIIAs, & HA IKBATOPE 3TA TIOCKOCThL OCTABTCA HEH3MEHHOM.

5.36. Ocuosuas upes Ilmyrapxa — reHmajsbHan gorajgka, HO UCCIEHO-
BATENHM CYHUTAIOT, YTO IOJL «OTHEM» COBCEM HeOOH3ATETLHO IO[PA3YMEBALOCH
CoaHue.

5.37. Onncana refdnoneHTpUYecKas Mo[eidb MUPA, IpPEINOKeHHAR
fpesHerpedeckuM acrpoHoMoM Apucrapxom Camoccxum (ox. 310—230 rr.
go H. 3.). llurara B3ara u3 Tpyma Apxumena «McuucieHme NECYMHOK
B0 Bceeneunoit}», nanncaunoro um B 216 r. go H. 3.

5.38. B cpeguue Beka Goiee TouHBIe HAGMIONCHHMA [IAHET IPUBEIH K He-
o6xopumMoct yeaoHeHus cucreMbl Mupa [ltonemes. [{ina ka0 nimanerst
ObLIM BBefCHbl NOTIOJHUTENbHLIE SMHUUKILI, NPUUEM HEHTD KAKIOTO I0-
CJIedyION1ero ABATANCA 10 OKPYRHOCTH NPeILAYUIeTo, # TOILKO MO IMOCIel -
HeMy SNNMUMKJIY JBUrajiach caMa miadera. Mopelb Mupa cTana HACTONBKO
TPOMO3NKOM, YTO Y MHOTHX Jofell BO3HUKIN COMHEHUS B €€ NpaBUIbHOCTH.

5.39. Jluxreubepr xoren 3TuM CKa3aTh, 4YTO HOCTE CO3TAHUA TeaUO-
UEHTPUYECKON CHCTEMBl MUpa AacTPOHOMUA CTala OBICTPO pPaaBUBATHCAL
B ucropuueckom naane aro mMenno Tax. Ho BoT Bompoc: Onarofiaps uemy
crana OBICTPO PA3BUBATHCA ACTPOHOMUA — OyarogapsA HOBOM KOHIEMI(UH
i u300peTéHHOMY B 3TH JKe rofpl Tejeckory? W Opumo am crydaiiabim
310 coBnafenue? Y ne ObIO M Y relMOUEHTPUIMA U TEIECKOMOCTPOCHUSA
obmreii npuunHH gaa 6sicTporo nporpecca’?

9.40. Honoxenus 4, 5, 6 u 7 mopenu mupa Homepumra u ceropus
MQIKHO CYHTATh BIIOJHE TOUHLIMY; HO modoskeuus 1, 2 m 3 co Bpemenem
norpeboBAIN PeBU3UU.

5.41. Iru paccympmenus HomepHuka, B Ie/IOM JOBONLHO HANBHEIE,
OCHOBBIBAIOTCSL Ha OGOOLIEHWH KHUTEHCKOTO OHBITA # COJEpsKAaT HEKOTO-
pele HHTYUTUBHBle HaxORKU. OubiT HAM NOACKA3BIBAET, YTO <«[IPUPOHBIE,
AJMATENBHO CYUlecTBYIHe (pusnyeckne OOBEKTHl M CHCTEMBl HAXOMATCA
B COCTOAHUU paBHOBecHs u oOnafaxT Gonee BHICOKOH YCTOMYNBOCTHIO, Yem
KODOTKOKMBYIME WMCKYCCTBeHHEIe co3fgaHusa. Ilox neificTBHeM BHENTHHUX
CHJ cucTeMa MoKer ObITh BeIBefleHa M3 PABHOBecHA (YCKOPeHMe) M paspy-
nmena (gedopmamusn). HomepHur BepHO OLEHWJ, YTO IPU BPALIEHUM OBYX
00BeKTOB pa3noro pasmepa (3emia m Hefeca) ¢ ONMHAKOBLIM NEPHONOM
601b1IMe Harpy3sky ucnHTEHBaeT 00bekT GosbIIero pasmepa.

5.42. Ilpempe Bcero Homepuuk umeer B Bupy ocobernHocrn Habmona-
eMoro I1eTieo0pasHOTo ABUMKEHHA TINAHET. CUCTEMATHYEeCKOe yMeHbIeHude
pasMepa IeTeab M yBeJiMuYeHue YHUC/Ia HeTelb Ha KaxgoM o00poTe MIIaHeTs
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B IIOpAJKe UX pacnonoxennsa or Mapea k Catypny. Ho opburer maner Konep-
HUK IPeJCTaBIAeT KPYrOBBIMY, B [eHCTBUTEILHOCTH e OHU JJIUITHUCCKIE.

5.43. Mcropuku Hayku moaaraior, yro A. Ocmanfiep B cBoéM Opeam-
CIIOBMM HaMEPeHHO MPUHHM3WI 3HAYUMOCTH cucreMmbl mMupa H. Homepuura
M CBEN eé K el OJHOMY MeTOOy pacyéra TOJOMKEHWH cBeTma Ha Hebe.
OueBupno, yro npuseménnsie ciaoBa Ocuangepa MOTTH Gbl XapaKTepH3O-
Barb ¥ Mofiens Mupa Iltonemes.

9.44. Jra nonmeiTka pedopMbl KaleHpapsa OblIa [peiIpPUBATE er-
nerckum uapém Ilrosemeem Il Iseprerom. Kamenpaps cosmamaer ¢ Te,
rotopoiit Ob11 BBenéH Oanem Iesapem B 46 r. 10 H. 3. M Temepsr HasbIBa-
eTCHA 10AUAHCKUM.

9.45. lleepckuit yuéuniit Csaure Appeumyc (1859—1927) B Kuure
«IIpencraBnenus © MHPO3TAHMH HA NPOTAXKEHUH BEKOB» TPHBOIMT
caefylomee BrickazbiBaHKe camoro H. Honepuuka:

llocie mozo, Kax 7 00420 PAIMBULAAL O COMHUMEALHOCTIL MAMEMO-
TMUYECKUT YHeHUIl OMHOCUMEesbHO UCLUCLELHBLT KPY208blr deuncenull cgep,
MHE OblI0 Mmsxceas coznasamy, umo Guaocogvl, 3060maugo uccaedosasuiue
Meavualimie nodpobHocmu amuxr Kpy208b1x JsudceHUll, ne Hautau Hadéxc-
HbIT OCHOBAHUL Oan Oeuncenus MUPOGOL Mauturdl, KOMopas 6cé xe Goiia
nocmpoena padu Hac AYHWUM MACTMEPOM, COOOPA30BABULUMCA € 3GKOHL-
mu npupoder. Hlosmomy A ne noxases mpyda 6no6v nepewecmsv KHUZU 6CET
UMEBULUTICA Y MeHA Puaocodos, umobbl OmblcKkamb, He 8bICKA3AL AU KMO-
HUbyGb MHeHue 0 mom, wmo Hebecnbie meaq umeiom Opyeue Osurcenus,
ueM NPUHAMbBLE MeMU, KMo 00yuaem 6 wkoLar MaMEMAMUNECKUM HaY-
kanm. Tozda n nawéa y Ifuyepona, umo Huyemyc (Tuyem) noaaean, 6yomo
Seman Osusxcemca. 3amem s Hawéa y Ilaymapra, wmo u dpysue depxrca-
AlUCb mozo e Muenus. [an obuyezo ceefenus s 30ece npueedy eeo caosa:
«Hexomopuvie Oymarom, umo 3eman dsumemesn. Tax nugazopeey Duaosail
2080pum: ,Jemasn Geuixcemcs nO KAKAOHHOMY KEDPY2Y, MOYHO MAK Jce, KAK
Coanye u Jyna*. Hugpaeopeiyvr I'epakaud us Honma u Ixganm noaaea-
rom, umo 3emas spawaemcs, npaeda, He HEnpepbléno, a 60 BpeMA mexcdy
saxodom u socrodom Coanya, nanodobue Koaeca 80kKpyz C80ell YeHMPALbHOL
mouru». HHobyxdaemolli maxum npumepom, u s cmas Gymams 0 nOOSUNHO-
cmu 3emAu, U TOMS IMO MOLAO NOKA3AMGCR HEAENLIM, R 6CE He he Gpocud
ceoell mbicAl, MAK KAk 3HaA, wno dpyeum Jo mens Guiaa dana ceoboda
npusnasamb 4106ble KpY2o8PAUEHUR 8 ABACHURAT HEGECHbLL ceemud.

5.46. Ha camom pene ycrpoitcrBo ColHeuHOH cucteMbl B MOJENH
mupa HonepHuka sBiasercsa JWNIL HeMHOIO MeHee CJIOMKHBEIM, ueM y Ilto-
aeMes. IlocraBus B 1enrp mupa Connue, 4ro BUepBhle ORJIO IPENIOMKEHO
ewé Apucrapxom CamocckuM, HomepHHK 3aTeM 10CTeJOBATENLHO YCIOMK-
HAJ CBOI0 CHMCTeMY, BBOAS JNUIUKJIBI M CMeI[asd [eHTPbI OKPYMHOCTEeM-
megepenTor orHocuTeasHo neHTpa Connna. B okonvartenbmoMm mapmanTe
Mopenb Mupa Homeprura nacumTeiBasa 48 OKpPYRHOCTEN.

5.47. Orser lannmes GBUI OYEHB MPOCT: «OMMO20, ¥MO 2443Q Y 6aC
caabbl; 603bmume mpyby u yeudume».
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5.48. Ugeonoru mepKBU [ANeKo He €PA3y HOHAIN DPEBOJIOHMOHHYIO
cyTs yueHust Homepuuka. Ordactu stomy cnOCOGCTBOBANO NpefMCiIOBUE
x kuure Honepuuxa, manucaHuoe swrepanckuM Sorociosom Ocuanpepom
(cm. 3agauy 5.43). Ho co Bpemenem «moppsiBHag» poabs kuuru Komepruka
cTaHoBWIACH BCE O0Jiee 0OUEeBUIHOIM.

9.49. B cBoém «Orpeuennn» Tanmieil Tpu pasza NOATBepHUI CBOE MHe-
HUE OTHOCHTEJILHOCTH NPABMIBHOCTH TeIMOLEHTPUYECKOro yueHns. Moasa
TaKKe YTBEPIAET, 4YTO MOCTe OTpeYeHMsA OH CKasal «A BCE-Taku OHA
peprurcal». OxasaBwuch moclme cyga MO HAN30POM MHKBH3MIMH, OH
DpomoJIKal HAYYHYI0 pabory, a CBOM TPYABI W31aBal B APYTUX, HpPOTe-
CTAHTCKUX CTPAHAX.

5.50. Peub B nuchme Kemepa uigr o MOCTPOEHMH M3 MHOMKECTBA
paspo3HeHHbIX HabNrONeHUN efMHON MaTeMaTHYeCKOW MOMeNd IJIAHETHLIX
ABYKEHUH. « ADXHTEKTOPOM» 3TOr0 BEJUYECTBEHHOTO «COOPYMKEHHUS» CTall
corpyaHuk u npeemuur Tuxo Bpare —cam Hemuep, cospaBuimit 3axoHbi
MIaHEeTHLIX ABHKEHUH.

9.51. B ravecrse mnaderHhix opbur Kennep ompobosan pasmuuseie
3aMKHYTBle KPUBBIE: 3KCUEHTPUK {OKPYKHOCTD ¢ HEUEHTPANLHBIM ON0MKe-
nuem Coanua); smnunc ¢ ColHueM, moMemi€HHBIM B IEHTpPE, pPasiMuHbie
BUB 0Bal0B. B Komue W3bICKaHWi oW cHOBA o0paujaeTcA K JJAMICY,
o ¢ ComHueM, mOMenéHHBIM B OHOM u3 (OKYCOB.

5.52. Hnzup u TBopuecTBo Hemnepa mpuunisch Ha nOrpaHUYHYIO 3N0-
Xy MexJy cpefiHeBeKoBOH 1 coBpeMeHHOHW Haykoil. Iloatomy MmHorue ero
B3TVISIALI OB ABYCMBICTCHHRIMM, OOpEMEHEHHBIMU MUCTHKOM YMCEN W ap-
XaWYHBIMHE OOHATHAME CXOJACTHKH: COOmeemcmeue, CUMRAMUR, ¥ T. II.
Juas Kensepa KpurepuaAMM cHpPaBefJdBOCTH HAYYHBIX TEOPUH YAcCTO Cay-
KN a0CTPAKTHO- MATeMATHYECKHE TIOHATHSA: 2APMOKUA, NPOZPECCUSL, W T. II.
Ero ysieuenne actposoruei Taxmke umMeeT ABYCMBICACHHBIA XapaKTep: ¢ Ofi-
HOM CTOPOHHI, OH BHOJHE MCKPEHHe MCKAJ YMCJIOBBIE COOTBETCTBHA MeKAY
HeOECHBIMI M 3eMHBLIMH ABJICHUAMH, ¢ APYrofl — 3aHUMaJICH COCTABIEHUEM
rOPOCKONOB M3 BIIOJHE MaTepUalbHLIX MOOY:KAeHMM, NMOCKOJIBKY HMEHHO
3TO HaXOAWJIO crpoc y bGorarbix M BaacTHHIX jJwopeit. Ho u 3gecy nposBu-
JuCh HesaypaaHble Kadectsa Henmepa Kak HacTosimiero yuéHoro: OH He MOT
Oe3fyMHO «THATH XAXTYPY», & TMHITAJCH NPOABAIM3UPOBATL M YAYUYIIHUTH
IPOTHOCTHYECKHUE BO3MOMKHOCTH AaCTponormM. B arom cmbicie um ciemyer
[IOHMMAaTh ero NpHBeAEHHLIe B 3a4aue CIOBA.

C rogamu Hemusep oxonvaTeqbHO pPasoyapoBajcs B acTpoioruu. 3a-
pabarbiBag cBoW cKygHBI xne6 kak actposor, Kenuep mosonapHO mnpe-
3PUTEIBHO OT3bIBAJCA 00 3TOM peMmecne: «Acmposozus ecme makas 6euyb,
HA KOMOpYH He CMmoum mpamumb 6peMenu, HO 400U 8 C60EM Hesexcecmee
Oymarom, umo eili doascen sanumamscs mamemamuks. flpMapoyHoe 3ses-
poureHue 6bit0 emy He mo Ayuie. VI Bcé ke B cBOEM MOMCKE MHDPOBOH
rapMOHWM W [ABMMKYIUX cuid Ipupogsl Hemnep cuutanm HeBEepHBIM OTKa3
or HabJIofleHHd ¥ COTOCTaBJeHUI, HAKOILIEHHBIX JipeBHed Haykodl. B op-
HOM M3 CBOMX COYMHEHNH OH NpefocTeperan McciefoBaTenell, «umobbl oHU
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nPU AEZKOMBICACHHOM OMOPAchIBanull 36e300CA06H020 CYesepus He 8bLipocu-
Al pebénka emecme ¢ 6odol us éanmbiy. [0 HAIIMX [HEH TIPOROIAKAETCA
aHATM3 MpeAcKasaredbHbIX BO3MOMHOCTSH acrponoruu. [loka Huxakoro
«pebéHKra» B dTOU «BaHHE» He OOHAPYIKEHO — IMINL MYTHAs BOJA.

5.53. Hepesoguukom kuuru I1. Bonne 6b1 MaOU3BECTHBIH B TO Bpe-
M Hemeurui npogeccop ¢pusukn Worann [anuens Tummyc don Burren-
Gepr (1729—1796). Or BcTaBMa B TEKCT KHUTH ONMCAHEE 0OHAPYKEHHOM
UM 33aKOHOMEPHOCTH ILIAHETHBIX pPACCTOAHHU 6e3 YKa3aHMA CBOero as-
TopctBa. M Toapko Bo BrOpoM HemenxoM u3ganuum Horamn Tummyc pman
cBOH 3aKOH Kak npuMevaHue nepeponuura. Ilo ero Muenuro, paccrosnue
B 28 epunny (2,8 a. e.) «IpUBARIEKNT IE He OTKPHITHIM CIIyTHUKAM
Mapca». B 1772 r. nemenxuit acrporom Worann daepr Bone (1747—1826),
npouutaB «CosepuaHue NPUPONEI» U M3YMHUBINHCH, ¢ KAKOH TOYHOCTHIO
npaBwio Tunmyca onmchBaer ucTMHHEE paccrosxus mwianer or Coannga,
NpHUBEN ero B cBoeil Kuure «PyxosomcrBo mo maydenuio ssésnaoro Heba»,
3abbIB IIpY 3TOM cOCNaThCA Ha asropa maen. Ipaspa, B Gonee mosgumx u3-
fAapusnx csoel Kuur# Bopme chuenax sto (Hwero, 1976, ¢. 28). B ornmune
or Tuouyca, Bone mpepmomoxus, uto Ha paccroanud B 2,8 a. e. fsmxer-
cs1 HeW3sBecTHas «DoJbLIIAs TJIaHeTa» M Aa’ke, HCIOAL3YA 3akoH Hemmepa,
yKasan eé opOUTANBHLIA MEpHof B 4,5 roja.

Horaun Boge akTHBHO UPONAraHRHPOBAA UPABRAO MJIAHETHHLIX pac-
croanny. Ilocne toro, kax Obptnm orkpeiTel Ypaw (1781 r.) m Ilepepa
(1801 r.), mpexpacHO 3aHABNE CBOM MecTa COLJACHO 3TOMY IPABHIY,
OHO CTall0 O4eHb MONYJAAPHBIM K ORA3aJ0Ch CBA3AHO JUIUL ¢ MMeHeM Bo-
ne. [lo HegaByero BpeMeHH MPaBUIO IJIAHETHLIX PACCTOAHMI MMEHOBAIOCH
B 3allafHBIX KHUIrax He MHave kax «3akoH Bope». Ho B nocrepune pecarn-
JIETHA HCTOPHYECKAsdA CIPABEIIMBOCTL BOCCTAHABIWBAETCA, W TG MPABHIO
Bcé vame uMeHyloT 3akKoHoM Tunumyca—bBoge.

5.54. 3ru cnosa npunagnexar Noranny Kenmepy. Cxonnsie upen ui-
CKa3BIBAJ M €T0 COBPEMEeHHUK — aHrmickni yuéneii B. Tunsbepr (1600 r.).

3.55. Hcaar Heioron (1643—1727), ancauitckuii Gusuk, actpoHOM,
MaTeMaTHK, OCHOBOHONOMHYUK HebeCHO MEXaHMKH, ITO3BONMBIIIC Ha OCHOBE
3aKOHA BCEMUPHOIO TALOTEHHUA ONpellelUTh ABU/KOHUE B MPOCTPAHCTBE TEX
Conneunoit cucremel. OH OTKDLLT JUCTIEPCHIO CBeTa, N306pEN Teneckon-ped-
JIEKTOp, OKa3aJ OTPOMHOE BIMAHNE HA PasBUTHe aCTPOHOMHHA U acTPoU3HKH.

5.56. Ilpusenena purata u3 paborel Po6epra [I'yka «Ilonbitka mo-
Ka3aTh ABHKeHMe Jemam Ha ocHose Habmiopenwit» (1674 r.). Tyk 6w
3aMevarenbHHM (U3NKOM-IKCIePUMEHTATOPOM U WHTYUTHUBHO TIpeNIosa-
TaJl CyHiecTBOBAHME MHOTUX SABJEHUH NPHPOAL U 3aK0HOB (HIUKA 3aT0ATO
no nx orkpsiruA. Hanpumep, emé go Heiorona 'y mpumén g mpasmis-
HOMY BBIBOLY O 3aBUCHMOCTH CWJbl TArOTeHHs or paccrosnus (1/R?),
Ho He paspua 3Ty upew (cM.: Boromwobos, 1984).

5.97. Jlarpamx ormeuaeT 6oiiee BHICOKYIO 3HAUMMOCTh TPyHos Lanuies
B 06nact MeXaHMEM IO CPABHEHWIO C €70 aCTPOHOMHUYECKMMH OTKDBITH-
amu. OflHAKO TPOMajHOe 3HaYeHHe ACTPOHOMMYECKUX OTKPHITUH [ammmes
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He TIOANIeKUT coMHeRUI0. IlepBhie B Mupe acrpoHoMHMuYecKMe ONTHUeCKHe
HabN0geHUA U NPaBHIbHAA UX WHTEPNDETAINA [03BOJIUIN €MY 3AN0MHUThH
OCHOBY cOBpeMeHHON acrpodmsnku. B mnccneposannn meramupa Uammnein
daxTHUeCKN TIPOABHHYJICA HAMHOTO JANbINE, YeM B M3YUeHHW MAKDOMHUPA
(mexannka). CospemenHasn actpodusura Benér cBoé Hawalo or lamumes.

5.58. CumcreMbl, ommcanHble pemienveM JlarpaHma, BCTPEYarOTCS
B npupope. Tak, acTepoufb-TPOSHUB ABMKYTCE 1o opbure lOmurepa
asyma rpynnamu. IlepBas rpynma naxogures suepenn IOmurepa ma 607
a BTOPaA TPYNINA — HACTOJBLKO ke Mo3agu. TakuMm obpasom, Kaskmas rpyi-
na smecre ¢ IOnmrepom m Conmnem, ofpasyer ycTOHUMBEIM Jarpaniesn
TPEYrOJAbHUK.

5.59. Jlosenn, Bcaen 3a Ckuna-
papesui, Habmionan Meprypuii guéM.
B ycaosusax ropHoit ofceparopuu
3TO MMeeT CMBICIL, IIOCKONIBKY 0Chal-
Jderne CBeTa npy 60AbLUIOH YIIOBOH
BrIcOTe HebGecHOro OOBeKTa MHHM-
MabHO, & GoH HeOa He O4eHb APOK.
Ilpu 570M MOMKHO MCCIIEIOBATH 1A~
HeTYy He TOAbKO B IEePHOAbl HaM-
DoONbMMX 3JTOHraLUMKM, HO M HA Ma-
aoM yraoBoM yranenuu ot ConH-
Ila, KOrJa B KaJeHOAapAX YKasaHo,
yro MepKypuil HeBUOUM Ha (DOHe
HOYHOTO Heba.

5.60. Meroy onpefesnenus Boi-

COTHI aTMOC(PEepPBl OUEBUEH U3 NPH-
bep A P K pewenniw szadauvu 560, Memod

BeJJeHHOT0 pHCYHKA. onpedeneriun eblcomsl ammocdepvl no evicome
Ecin ne YUMTHIBATE AaTMO- CYMEPEUYN 020 CeeMEeHMmaA.

cdepuyo pedpariuo u NOHUMATH

caoBa Jlakailia Tak, 4TO B YKa3aHHBIA MOMEHT IYra CyMepedHoro cer-
MeHTa Heba CKpBUIZCh 3a POPU30HTOM, TO OLEHKA TONINWHBI armocdepsl c
ucnogb3oBaHuemM Habmofenni Jlakaiina cocrasaser okomo 70 kM. B pam-
Kax metoma Hemuepa armocepa cumranace ONHOPOAHON M HE YIHTHIBAJIOCH
MHOTOKDATHOe paccesHne cOaHeYHOro cBera. [lo coBpemMeHHEIM maHHBIM,
TONUIMHA HUKHEro CI0A atMocdepsl — Tponocgepsi, rae cogepxurca 80%
Macchl BO3fyxa, cocransiafier 0koao 10—12 KM, xoTa caefsl ra30B0it 060y104-
Ku 3emiuu obHapyKuBawTca 4 Ha Beicotax Gomee 2000 kM. B rexHmueckom
cMEICJe TpaHuIlell aTMocgeps cuntaioT BeicoTH 0T 80 mo 120 kM. B ne-
JIOM OLeHKY Jlakailia MOMKHO CUHMTATHL BIIOJIHE TPHEMJICMOH.

5.61. Hexoroprle fuHaMudecKue apaMeTpsl — AMAMETP, MAcCa M, KaK
pe3yabTaT, yCKOpeHHe CBOOONHOrO TajeHMs Ha TNOBEPXHOCTH — Yy 3eMin
3HaYUTeJqbHO OJHKe K aHAJOrH4YHBIM ITapamerpaM Bemnepni, wem Mapca.
OpHako neproR CyTOYHOTO BpamleHHA, HAKIOHeHUE OCH BPAReHHR K IIOC-
KOCTH OPOMTHI M, CJE/0BATeJbHO, XAPAKTED CMEHE BpeMEH Tofja y 3eMiH
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[IpaKTHYeCKH Takue e, kKak y Mapca. dromy crnocoBeTryeT oTHOCHTRABHOE
CXOfCTBO WX arMocgep: BHLICOKASA NPO3PAYHOCTH M BAM30CTH CPEHNX TeM-
neparyp. IloaTomy cospeMeHHBIe acTpoHOMH, Kaxk n B. 'epmiens, cunraior,
YTO YCJHOBHA Ha MOBEPXHOCTH J3eMiln OnMKe Bcero K ycnoBuam Mapea.
IJpessne Bcero sTo Kacaercs BO3MOKHOCTH CYIIECTBOBAHMA BOJbI B TPEX
dasax — TBEpAON, MUAKOH U razoobpasHoi.

5.62. Cxuamapennu npumén K BuBORLY, 4To Habmwopaembie Gelble
ATHA, BHAAMBIE HA KPai0 MapCYaHCKOTO JHCKA, — 3TO TOJApHbIE WATKH
nianets. - OH OKasajCcd NpPaB: COBPEMEHHBIE MCCNENOBATENY YCTAHOBUIM,
YTO NOJAPHEIE MAnKd Mapca COCTOAT U3 TBEPHOH YIIEKUCIOTH ¢ LpUMe-
CbI0 BOIAHOTO Jbfia. [lossapHBle manku Beerqa BUAHBL 6113 Kpas BHAHMOTO
nucka Mapca, HOCKONLKY OCh BpalleHua miaHeTs ciabo makiomena (25°)
K eé opOUTaNBHOU IJIOCKOCTH, KOTOPas IOYTH COBIAJAeT ¢ IIOCKOCTBIO
AKIMNTUKN (HaKIOHeHHe 2°), B KOTOPOH, B CBOI OYEPENs, PACIOIATAETCA
3eMHOH HaOMIORATENb.

5.63. Témubie mpocrpaHcrBa Ha Mapce HUKOIJAa He 1aBalu CONHEY-
HBIX OMUKOB, 4T0 MOTNIO OH GbiTh, eciu OBI 9TH YYACTKM OBUIM MOKPBITHI
Bofoi. Takke BBIACHEHO, YTO OTPaKATEJbHAA CHOCOOHOCTL pa3AMYHBIX
obnacrer Mapca He cBs3aHa ¢ ux pensedom.

5.64. Hasopmenuit na Mapce Her, Tak Kak TaM HeT OTKDPHITHIX BOJ-
HEIX TpocTpaHcTB. To, uro ¢ 3eMau NpefcTaBIsIOCh KaHAlaMu, B Aei-
CTBHTEABHOCTH OKA3aJ0Ch ONTHYECKON WIJII03Mel: COBOKYIIHOCTLI0 MEJIKUX
Kparepos, TpentuH, ycrymoe u T. f. [Ipaspma, mpuumHa ux aumHeinoro pac-
NOJIGKEHHAA [0 cuX nop He fAcHa. «TagHme» CHErOB NpPEMMYIIECTBEHHO
03HaYaeT BO3POHKY yruekucnorel, Cuuraercd, 4T0 MOTEMHEHHE OKOJIOINO-
JAPHBIX pAallOHOB B BeCeHHee BpeMA CBA3AHO C NepeMeledneM [0 €ro
NOBEPXHOCTH TiecyaHbx Macc. Ho m 310 emé He Ko KOHIA ACHO.

5.65. Baraagu coBpeMeHBHIX YYEHBIX, OCHOBAHHLIE He TOALKO HA Ha-
3eMHBIX, HO H Ha KOCMMYeCKHX HaOJIONeHUAX, a TAKKe HA MCCIENOBAHNAX,
OpOBEedEHHBIX HEMOCPEACTBEHHO HA IOBepxHocTH Mapca, cranu Gosee mec-
cumucTnyeckAMu. Ha muasere He o6HapysKeHBI He TOJBKO pasyMHBIE,
HO MOKA fajKe MPUMUTHBHBIE (DOPMBI *KU3HU.

5.66. Opbura obberta, oTkpeiToro B. lepmenem, okazanacs Kpyrosoi
OKOJIOCOJTHEYHOM, OTKy#a ObLI CHEJaH BBIBOJ, YTO OTKPBLITHIH OUBEKT —
njaKeTa, no3nHee HaspaHHas YpaHom. Homers Ha Gonbuimx paccToAHHAX
or ConHna u 3eMuy UMeIOT BU JMCKA, YTO JeIaeT WX NOXOKMMHE Ha NiaHeThl.

5.67. Tpyn Kennepa, ma woroporo Baara nurara, Hasbisaerca «Cow,
UIM TIOCMepTHOoe coumHeHue 06 acrponommu Jlyaw». [lpeBHeeBpeicKoe
ciono «Lebana» oszuavaer «/Iyna».

5.68. Ouesngno, 4TO MPOHRIATENLHOCTL M MMTYHIMA ecTh HEOGXOmm-
Mble KayecTBa yuénoro. Kpome atoro, yuéuniil fomsken obaajats GoNbIIAMU
NO3HAHUAMHK H [IYGOKO [POHHMKATh B H3GDAHHYIO TeMy HCCIELOBaHUS.
ToabKko Torma MOMeT IMPOM3OUTH O3apeHHe, M COCTOUTCA HAydHOEe OTKpPHI-
tne. Kaymasca n6reoctb Hay4yHOrG TBOpPYECTBA, HAIpUMep, OTKPBITHE
Ha APOTYJIKe WU [Ja’Ke BO CHe — 3TO Pe3yJbTAT ANMTENLHOTO X HAMPSIKEH-
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HOTO OONYMBIBAHMA 3aJjauM, KOTAA MO3T He MOKET OCTaBUTHL ary pafory
jaxe BO BpeMs (PU3HUYECKOTro OTAbIXA YYEHOTO.

B 7o e Bpems, nepBsiM OOHApYKHTh HOBOE SBJIEHHE MIAM HOBBIN
acTpoHOMUUECKU 00LEKT cnocobel ¥ APocTo HI0O03HATENbHLIN YeloBex,
He NpeflipEHUMAUIMI CHCTEMATHYIECKOrO HayuHoro noucka. He pas rak
OTKPBIBAJIN KOMETH i HOBBIe 3Bé31bl. BoT iBa xapaKTepHbiX H GAU3KHX HaM
npuMepa TaKoro poaa orkpwitui. Ilepseifi M3 HUX onucan npodeccopom
C. 1. T'nazenanom (1909, c. 120):

B 1901 200y, 8 despaas no cmapomy cmuio, 8 cossezduu Ilepces sabaucma-
Aa Hosan 36e3da, omkpbLmas Moa0ObIM eumnasucmor namot, Kuesckoll eumma-
sun Andpeem Bopucskom, a neckotbkumll wacamu noidnee — Andepconom
8 Jounbypee. Bopucsak u AndepcoH samemuay nosyro 38e3dy 8 deepaan, xozda
ona yice docmuaa snadumeavhozo 6aecka w 6pocadacy ¢ aaasa. Mo 11 fee-
paasn 1901 o. Hosan [lepces yseauuusarace 8 ceoém baecke, a ¢ amoeo Ons
rnauwaaqa baexknHymp; ymenvuieHue baecka W0 ouerb OblCmpo: 8 Mapme OHA
yoce OblAQ 4emeEPMOL BeAULUHY!, 8 anpede — UecmOoll 8eiutiHibl U Hazodu-
aace na npedeae 3penus. B konye 1902 2. ona 6viia desamoil eeaurtunb.

Moaodoti mobumens acmpornomuu A. Popucsr ydocmouacs Beicouaiiuwe2o
noowpenusn: Eeo Beauuwecmnso Focydapy Hmnepamop Hukoaaii Arercandpo-
guy murocmuso nodapua Bopucaky npexpacnwli meaeckon pabomut Ieiica.

K crazaunomy npodieccopom Lnasenanom cregyer gobasuth, uto Hosan
Mepces 1901 1. (N Per 1904, nan GK Per) oxasasacs ynnkanabHbiM 0GbeKTOM.
Bo-nepBbix, 310 6BIIA OfHA M3 APYAHUIMX HOBHIX MNPOMIELUIEro CTOJIOTHA —
B MaKCUMYyMe e€ 6J1eCK JOCTUT HyJeBOU BeHIMHEL; auis Hosasx V603 Aql 1918
baecresla Ha BenWunHY fApue. Bo-BTOpPHIX, MHOrHe OBl MOCJE BCIUHILI-

ka1 Honoit Ilepces actpoHombl Habniona-

JU pacIlMpsAIOILyIocs BOKDYT Heé raso-

BY1I0 060J0UKY — OCTATOK B3pHIBA 3Be3-

ael. HakoHen, 310 eguncTBEHHASt HOBaf,

y KOTOpO# MHOTHe JecATHJIeTHs Habmo-

pancs 3derT cBETOROrO 9Xa: BCMBIIIKA
3Be37bl OCBETILIZ OKPYHKAtoLIee €€ MerK-
3BE3HOE BElIECTBO, M 3Ta OCBel[EHHAA
00JACTh CO CKOPOCTRI) CBETA pacIlups-

Jach, nompoOuo cOGporneHHol obomouke.

Tax KueBckMit ruMHasucT bopucar

OKa3aJl yelyry Hayke. A BOT BTOpas uo-

; moGuas ucropus, cryumpmascs 29 asry-
/ cra 1975 r. B Rpuimckoit acrpoduanae-
; croit obeepsatopun AH CCCP u cocen-
cTByolieir ¢ Heit obcepsaropun MIY.

Wmenno tam B 310 BpeMs, BMmecte ¢ Jie-

. CATKAMM NpPOQeCcCHOnaJbHBIX ACTPOHO-
A. Bopucar, omxpriswuii Hosyo epcen ~ MOB, TPOBOIUI CBOY nabiionenus u ery-
901 2 aert-gunuiomank MI'Y Cepreit [lyrapos.
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Byayun co mKOabHBIX JeT PanaTHInbIM moburenem acrponomun, Ceprei
npexpacHo 3Hau 3péanHoe Hebo. Hoaromy, Hanpasnasce k GamHe TeAeCKo-
Da ¥ OKMIBIBAsA [0 IPUBBRYKE B30POM 3BE3qHOe HEeGO, OH cpasy o0HAPYKUI
«MmHW0» 3Be3ny B Jlebege u ObicTpo omoBecTwa 06 ITOM COTPYRHH-
KoB 1ByX obcepparopuit. Hesamepmnurensno 6puim madatnl HaOHIOAEHUA
BCEMH JIOCTYHHBIMK CPENCTBAMHK UM OTIIPaBieHA TejerpaMMa B Me:KIyHa-
POAHBI LEHTD aCTPOHOMMYECKMX OTKDHITHIH, KOTODPBIH pa3ocial eé BO Bce
oGceppatopun Mupa. B pesynbpraTe yaamoch, moapobHO wu3yYUTH ORHY
N3 CaMblX UHTEPECHBIX HOBHIX B MCTopuu acrporomuu — Homyw Jlebens
(V1500 Cyg), ysuganbuo OBICTPYIO O CKOPOCTH HApacTaHuA M cHafaHuA
fnecka: HeBOOPY)KEHHLIM IJIa30M OHA OBLTA BHIHA BCEr0 HECKOJBLKO HOYeW.
Ilo3;ke HeroTophle MacTHTEIe acTpoHOMLl HphIMa BemomMmHanNu, 4TO
B TOT Beuep cossesgye JleGens mM TOKe NOKA3ajoch KakKAM-TO HeobLId-
HbIM, HO 33 CyeTOW geJl OHU HE OCO3HAJIM HMCTHHHOM NPUYMHBI 3TOTO.
B pesyabrare orkpeitie gocranocs crynenty. Ilpasna, reneckon lleiica emy
3a 910 He MOJAPHUIK, HO BECTh 00 OTKPLITHY ChHIIPAIA HEMANYIO POJb B €T0
cynbbe: HeCMOTPs Ha BeCHMA YMEDEHHYIO YCIIeBAEMOCTh CTYJEHTa MO Teo-
peTHyecKUM TIpeiMeTaM, PeKTOp YHHMBEpPCUTeTa CBOMM penieHHeM OCTaBHI
«OTKpHIBATENA HOBLIX 3BE3f» Ansa paborsi B8 MI'Y u me ommbea. Cerogus
Cepreit KOppesuu lllyrapos — OnMH M3 BegyI(UX CIEYUATUCTOB NO M3yHe-
HMIO HepeMeHHBIX 3Bé3. He 3acraBuna ce0d kpaTh U ciaBa: moOpBaBUIMM
B Te nHu Ha HpriMckoit obcepBaTopuu uaBectHbll moat Anpmpeit Bosnecen-
CKMil GBI MOPAsKEH OTKPHITHEM CTYJAEHTA H HAIMCAN CTHXOTBOPEHHE:

Hopas Jlebens

3eesda napodurace é cossesduu Jlebeds —

makoe npocnamb!

Asusacy cmaxcépy 6es pody u niemenu

«Hosan Jle6edn-75».

Hacedroii cubam ropugeu na aiyaz,

8 myaynax évicudxuean 3ee3dy.

Ona s eblAynAsLemcs U AGALEMCA

COBCEM HENPUCMOUHOMY CEUCIMYHY.

Tor 8 svibope cbpenduaa. Hosan Jlebedn!

Ezunemckuii céem na cebe sadepicas,

beccmubldno, npu aceuenogedeckoll weandu

eMYy NOWEAAAD NPUHAOLEHAMND.

Ona omkposernocmyuio Gydopaxuia,

CMEHUAA AEOANCHEZO BONCAKA,

8ce aebedu — beavle, ama — opandicesa,

0660pONCUMEALHO 80PONCA,

Jdapusa usbpannury ceem u bozamcmea

ece mpu mpuympaavrvie mecaya. Ho —
nozacaal..

Kaxk 6ydmo ckoaynaennoe domuno.
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«JIpowaii, mos mysa, npowyaii, moa Hosasn Jlebeds!
Pacmém neussecmmnocms us uéproil duipsi.
Mens nHaywura ceba 3abbigams U OCAENHYMb.
Pycaara omnpagaena na kocmpsl.
Onamb 8 Heu3secmHoCmb 0KHO OMRUPAI0.
Tvi — Hosasn JleGedo, He buimb mebe cmapol. ..
Hs kpyxcku noaeume na pyku Muaamy.
Hpowaii, mos gaeiima!

IIpowaii, Moa axueas caasa.
Tor mhe nadoeaa. Cmynatl k acnupanmy!s.

CrnxorBopenne 310 ObI0 ONYOIMKOBAHO B CAMOM HONYJISIPHOM B T€ TOIbI
wypuane «1Onocre» ¢ THpaxkom B 2,7 MirH. sK3. 1 nputecio crynenry Ilyraposy
BCECOIO3HYI0 caaBy (XOTA W He NOHPABHIOCH CAMOMY <«HENPHCTOHHOMY
CBHUCTYHY», MOCKOJBKY B KOMMEHTapUU
K CTUXOTBODGHMIO I103T MEpemyTal Kak
HaTy OTKPHITHs, TAaK M daMuauio nep-
BOOTKpHIBaTeds). HeraTH, ynoMsHYTHLA
B IocjejHeill cTpOYKe ACHHPAHT — TaK-
we durypa peanpHas: oH Ol B MOMEHT
BCIIBIIIKKM 3Be3[bl B 00CEPBATOPUM, BHU-
jen eé, Ho, 03a60YEHHBIH ACIUPAHTCKHU-
mu npobiemamu, He 00paTHII BHUMAaHMA.
Heine on usBectHbd npodeccop.

WUrak, pBa 1onblx nwoburtens uHay-
KU -— TMMHA3UCT U CTYJEHT — He JOCTHUI-
HYB eIé cTaryca YYEHOro u He IIpo-
CIJKMBAsA IITAHBI HAJ, CJIOKHBIMU NIPO-
fMeMaM#, CMOIJIN CHAEJATh [OJHOLEHHbIe
¥ Ba)KHBIE JJIS HAYKU OTKpuITHs. Mosker
meL HMEHHO 3T0 M UMel B BuUxy Apu-
CTOTEJIb, TOBOPSA O «HPOHHUIATETBHOCTHY
yuénoro? . Cmydenm MIY Cepzeii Illyzapos, om-

5.69. IlpuBenéHHOR BHICKA3WBaHWe  xpwewui Hosyw Jebeds 1975 2., na do-
Jleonapao MOMKHO TOJNKOBAaThL TaK: OH M Oawni 26-memposozo pegaexmopa

um. I A Ilaina Hpeimckoii acmpogpu-
cuutaer nonokenme ComHua u JlyHsl auneckoll o6cepeamopu.
B0 BcenleHHOIl paBHOUEHHBIMH, a 3Ha-
YT, HU TOT, HH APYroil KocMuyeckue oOHEKTE HE MOTYT CIVIKHTHL HEHTPOM
Mupa. B apyrom mecre yu€HBINl yTBep;Kgaer, 4To 3eMJA He HAXOMUTCS
«HH B [EHTPE COJHeYHOW opOWMTH, HH B meHTpe Bcenennoii». Caenyer 3a-
MeTuTh, 4T0 JleoHapmo ymep ao nossienusa Tpypna HomepHuka.

5.70. T'naBuetit aprymenr lanunes B none3y wapoobpasuocrn Jly-
B — HOpMa TEepPMHUHATOPA:

Jyna w 3eman crodubi, KoHeuHo, no Hopme, KOMOPas, HECOMHEHHO,
wapoobpasua, Kak amo neuzbenno caedyem us mozo, wmo Ouck Jynwr suden
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COBEPULERIO KPY2AblM, U U3 MO20, KAk OHA eocnpunumaem ceem Coanya.
Ecaw 661 nogeprrocms €€ Oviaq naockoll, mo 6cs ona 00HOBPEMERHO 00€8a-
Aacb Obl CEEMOM, @ NOMOM PAGHLIM 00Pa3oM 8 00RO U MO e MZHOBCHUE
gcs auwaLace Gbl c8ema, KO Ke oceewanucs Got CnEpsa me €€ wacmu, Ko-
mopbie ofpawenvt k¥ Coanyy, a 30 HUMu ROCMENEHHO U 6ce caelyrouie,
mak ¥mo, Mmoaske QOCIMUZHYE RPOMUBOCIMOKHUR, U HE PAHbULE, 6eCh €€
udumblil JUCK 0KA3bIBAEMCA OCBEULEHHBIM, U OOPAMHO, COBEPULEHHD NPO-
IMUBONOAONCHOE IMOMY NPOUCTOOUL0 Ovl, ecau Obl €€ s8udumas, nogeprHocMe
Dblaa 6oZRYMA, a4 UMEHHOD: OCBEULEHUE HANUHAIO0CH Obl ¢ wacmel, npomieo-
noaoxcrvr Coanyy.

5.71. Taycc ofpanjaer BHUMaHue Ha OrPAHHYEHHOCTH HALIETO 3HAHUS;
COBPEMEHHBIE eCTeCTBOMCHEITATENN (ODPMYJNUPYIOT 3TO MOJOKENnue Tak:
«Bcé, umo ne sanpeweno [HyraaMenTaNbHbIME 3aKOHAMU ), MO paspeweno».
B cBusm ¢ 3TMM yuéHRIe NpPEANONAraloT, YTO >KW3HL MOKET HMMETh pas-
JuYHBIe GUOXUMHYECKHE OCHOBAHWA U CHJIBHO BAapbUPOBATHL CBOW (OpPMY
B 3aBMCHMMOCTH 0T BHEITHuX ycaosui, no [ayccy — Obite «mmave opra-
HU30BaHHOH». [lpuMep mocnegaux yer: My6OKOBOAHBIE THADPOTEPMANbHbIE
c000ILecTBA — TOUTH 3aMKHYThHIe OPHTUHAIbHBIEe OUochepsl B MUHHATIODE.
Ysepernoers [aycca B Hamuguu o MHOroo6paswy KU3HM BO BceeneHHoi
CerOJHA PA3AeNsaeTcs MHOMMMY YYSHBIMU.

5.72. Ecnu Bricotra Jlynsl u CoiHla Haj rOpU3OHTOM OIMHAKORA, TO
atMochepHOe TIOTrJAOHIEHNe CBeTa, Hafldaloliero Ha TOpy M TPUXOAAUIero
or Jlyusi, Tarxe Oyfer ofMHAKOBLIM. Jro mouumat u caM [[x. epmeds,
KOTOpBI#t jajiee B IMTUpPOBaHFOM oTphiBxe myumer: «Coanye u Jyna ha-
roduaucy Ha odunakogoil avicome, 8 ammocepe He Oblio Hu 064aK08,
HU napos, u nocaednan Oelicmsosaia 00unakoso wa oba ceemuias.

[lo coBpemMeHHBIM paHHBIM, JIyHA W TeABId PAN APYrUX CIYTHUKOB
IJIAHeT UMEeIOT HUBKYIO OTPasKaTe/IbHYI0 CHOCOGHOCTE. B Bu3yannubIX Jygax
anxnbeno marepuxoB JIyuer cocrasaser okono 0,09, myHusrx mopeit — 4yts
6omee 0,04. Onmrr lepuiens, neMOHCTPUPYIOIINEA BecbMa HH3Koe aabbemo
AYHHOW IIOBEPXHOCTH, MOMHO NOBTOPHUTDb, €CTH CPABHHBATH SIPKOCTH MOUTH
oo JIyHE! u Gexofi cTenbi, ocBemennon ayuamu 3axogsmero Consya.

5.73. log «dunocodamu» paubile NOOHUMATH YIEHBIX BOOOLUE,
U 4CTPOHOMOB — B 4acTHOcTH. Jlyymie Bcero pesnbed JlyHol Bufien B TO
BpEMA, KOTZA TeHU OT I'Op M KPATepoB HaubodwpUIMe, 4YTO HMEET MeCTO
BO BpeMs IepBoi M mocdefHeil yerBepre#t 6au3 TepMuHaTopa. Beisog, cue-
aaunblit Fasuneem, BoaMoMkeH TOJNBKO NPy HaGAIOQEHHAX B TeJeCKOMN,

5.74. B wacrodimee BpeMs QOKa3aHO, 9TO JYHHBIE Kparepsl BOSHUKIH
B pesyJbTaTe yZapHOIo B3amMoaeHcTBusa ¢ JIyHO# MeTeOpUTOB Ppa3HOro
pasmepa.

5.75. IlpeacraBinenre 0 pasyMHBIX ’Kurensx JIYHBI — celleHUTaX —
ObLIO pacmpocTpaHeHo B CpeJHHWe BeKa, Korma euwé He 3Hanw o Hebuaa-
FOIPUATHBIX I JKU3HM YCJIOBHAX HA IOBEPXHOCTH HAIIero CIyTHHEKA.
Orpaskamoiasd CHOCOGHOCTh IMOBEPXHOCTH SeMiu HM3-3a 06]aKoB, cHera
H CBETJIBIX TPYHTOB NPMMEPHO Ha mOPAZOK Npepnimaer annbeno MoBepx-
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Hoctu Jlyasl. B coueranuu ¢ GoablIuM YIAOBLIM IHAMETPOM [HCKa 3eMJH
Ha Hebe JIyaw 310 fgaér smauutenbuo Oojdbmmylo OcBeWEHHOCTH HA JlyHe
or 3emuu, 4em Ha emiae or JlyHwm npu awmajsormunweix ¢asax. M3z-3za pa-
BeHCTBA nepuoja obpamienna JIynkl BOKPYr 3eMiu m NMepHOJA BpalleHUus
JIyHbl BOKpPYT ¢cOOCTBEHHONW ocH 3eMJA IIOUTH HelOfBIKHA Ha JYHHOM He-
Be. Oguaro n3-3a ontuyeckux nubpauni Jlyust 3emas B TeueHHe MecAna
ounchiBaeT Ha Hebe Hamiero ciyrHuxa neGoasmoit anaurnc. Ilepuog spa-
ueHus 3eMau A NyHHOro Habmopgarens (24" 5H0™) onpepensercs Kak
CYTOUHBIM BpAlIeHHEM 3eMan oTHocuTenbHO 3B83x (23" 56™), rax u obpa-
menem Jlyunr Bokpyr 3emun (27,32 cyr.).

5.76. IlnorHocrs ropHmix nopox Ha JlyHe He npeBblIiaeT IJIOTHO-
cTu Bemectsa rop Ha Semae. Ilosepxmnocts JlyHBI MOKPLITA TONCTHIM
clloeM CHIYYETro MaTepmana — perojira. IToT BBIBOX OB clenaH yxe
COBPEMEHHBIMU Y4EHBIMU M3 acTpodusuveckux uabnionenuil, u oH Owin
MOATBEPKAEH KOHTAKTHBIMM HCCAENOBAHMAMM JYHHOH HoBepxHocTH. l'o-
pyi Ha JlyHe, ocobenno Kpareps!, He SBIAAIOTCA 0CODEHHO KpPYTBIMH.
Addert rpyTH3HB rop BosHMKacT upu Habnwopenusx penveda pOauaM
repmunaropa. llocepequne KpynHBIX KpaTrepoB, AEACTBUTENbHO, HMEIOTCS
HEeHTPabHBIE TOPH, A BEU{eCTBO BHYTPH GOABIINX KpaTepOB OORIMHO TEMHOE.

9.77. IlpumHKN, HaXogAImMecA B BO3JAyXe, OIMYCKAIOTCA MeMJIeHHO,
ocofeHHO MeJKHe, TAK KaK HA HUX, KPOMe CHIbI HPUTAREHUs, AeilCTByer
cuna conporuBienus cpepst (cuaa Croxca), nanpasiennas ssepx. Men-
JeHHO ONyCKAIIMICA KOCMMYecKHil Kopabab camurcs Ha cTpye rasa,
BBLIDHIBAOIIETOCH U3 COIIA peakTHBHOro apuratesnsi. CropocTh UcTeUeHUs
rasza oJKHA OBITH BENNKA, YTOGHl CO3MATH JOCTATOYHBIH UMITYNLC HOCATOY-
Homy orcery. I'az, ypmapmBuinch o mosepxuocts JIyHw, Ipujat 4acTANAM
peronuta GonbWyww ckopoctb. Huskue Tpaekropuu He(fIeBBIX YacTHLl BO3-
HUKJIH [JPU CAYBAHHM NBUIM ¢ HOBEPXHOCTH KaMmHel, KOTOphME Obly yeesH
paiion nocaiku. [lanbHOoCTh Hmosiéra YacTAL NBIIA K3-3a MAJOTO yCKODeHUsA
cBOGORHOTO TMafeHHA M OTCYTCTBUA CONDOTHBIEHAsA cpefpl Oblla cyule-
ctrenpo Oonblie, YeM B YCHOBUAX 3eMIH.

5.78. IIpu xonpbe crOpoCTh mepeMeleHus OnpeneAeTca aMILTHTYA0H
u uyacroTod (v) cBoGONHBIX KOeGaHHMN HOr KAaK (DH3MYECKHX MAATHUKOB
Npu JaHHOM 3HAYEeHWH YCcKopenusa cobopuoro namenmd (g). [as maros
yMepeHHOU aMuIuTyan (nuuednsie KodeGaHUA MaATHUKA) BTa 3aBUCH-
MOCTb XODOIIO u3BecTHa: vocgl/?Z A IOCKONBKY yCKOpeHHe CBOGOMHOTO
vanenun wa Jlyne B InecTs pas menblue, ueM Ha 3emse, TO ¥ CKOPOCTb
xone0bbl Y KOCMOHaBTOB OblLIA B 2,5 pasa MeHbIle MX CKOPOCTH Ha 3eM-
Je Ipu NPOYMX paBHBIX ycioBusaxX. Hanporus, mpu npsDKKax fanabHOCTh
noaéra poiskya Ouite B 6 pas Goabiie, 4eM Ha 3eMie, HO PEANLHO CKOPOCTH
nepeJBHKEHUA TAKUM METONOM He JQOCTHIAJa MaKCHMAJLHOrO Teoperuye-
CKOTO 3HAYeHHSA M3-3a TOTO, YTO [BHKEHHE KOCMOHABTA BO BPEMA NMPBIXKKOR
crecHann ckadangp ¥ HeyBepeHHOCTh, CBA3AHHAA ¢ HE3HAKOMON 0OCTAHOBKOM.

5.79. O Bem3BecTHHIX B TO BpPeMsA cIyTHHKax Mapca Hamucasa B CBOEM
danracrnueckom upoussenennu <«Illyremecrsua ['ymrusepa» (1726 r.)
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annmuickni nucarens [xxonarad Ceudr. O Hux ke ynomuHaeT ¥ ppaHIy3cKUi
¢unocodp Bonbrep B cBoéM mpousseneHun «Mukpomeracs (1752 r.). OGa
aBTOpPA, BEpPOATHO, OCHOBBIBAJHCL Ha uAesax Heémiepa, KoTopbiil Ipeanona-
ran Haauune y Mapca IBYX COyTHHKOB, MCXOAS M3 BO3MOMKHON IPONOPIUH:
Y. 3emau opuH cnyTHuK, y IOnurepa — veTbipe (M3BeCTHBIX B TO BpeMs).

Vkasanusie Ceudrom nepmons obpamenuit cnyrsukos Mapca oka-
3anuce Gnmakn K mcrmne, tak Kak Doboc obpamaerca Boxkpyr Mapca
3a 7,60 wacos, a Heiimoc sa 30,3 uacos. Ho peiicrsurtennnvie apeoijeH-
TPUYECKWE DACCTOSHUS CHYTHUKOB oKazanuch 3amerHo seuslme: Poboc
ynanéH ot ueHrpa ruiaHeth Ha 1,4 eé nmuamerpa, a [letimoc — Ha 3,5. Mo-
ckoBckuit acrporom M. @. Tloxax (1939) cuurax, uro Ceudt, mo Bceid
BEPOATHOCTH, B3AN [ PACCTOAHME IpenrionaraeMerx cmyTHukoB Mapca
okpyraéunsie paccroauud 1 u 11 enytauxor ¥Onurepa, koropuie pasun 3,0
4 4,7 nuamerpa rawers (IOnurepa, we Mapca), a nepuonst ux oGpaine-
HHUA, cocrasiadiomue 42 yaca ¥ 89 yacos, yMEHBUINA B 4 pasa.

5.80. 3o Geimy MHTYRTHBHBIE COOBPaKeHHA, OCHOBAHHBIE HA IPHUH-
[UIle ITPOTOPLUOHANBHOCTH (cM. 3agauy 5.79).

9.81. Hawmwu coBpeMeHHMKM yke AaBHO TPUBBIKIU K ABH)KEHUIO HC-
KYCCTBEHHBIX CIOYTHHUKOB JeMIH, KOTOpbIE MEpPEeMEelIaloTesi M0 3eMHOMY
HebocBopy Tak ke, Kak Moboc Ha mebe Mapca: oHm OOLIYHO BOCXOEAT
Ha 3amajge WM 3aXOmAT HAa BOCTOKE. JTO CBOHCTBO BCEX HMCKYCCTBEHHBIX
CIYTHUKOB, ABMKYIIMXCS Mo opburaM B HanpaBleHWu BpAuleHUa 3eMin
(a Takux CUYTHUKOB abCoIOTHOE GOJBIIMHCTBO) HA BBICOTE MEHbILEH, 4eM
BBICOTA PEOCTANMOHAPHON OpBUTHI (& TOJBLKO TAKME CIIYTHUKM M BHIHBI He-
BOOPYKEHHBIM [JIA30M). .

9.82. CroBo «ecnu» B IHUTATE, CKOpee BCEFO, CBUMETEILCTBYET O TOM,
YTO 3aTMeHus B Te JAJEKNe BPEMeHA npegcKaspiBats He ymenu. [lpusendu-
Haf 3aIUCh CTh He YTO MHOE, KAaK PYKOBOACTBO K HAOJIIOMEHNUAM, BO BpeMsa
KOTOpHX mojaraerca GUKCHpoOBaTh Bee 0BCTOATEILCTBA ACTPOHOMMUYECKOTO
saBiaeHusa., HakonneHHsle manHBIE MCMOMBL3OBANMCH JJst NOMBITOK IPOTHO3A
Oynymux asiaenui. Otcioga Gepyr Hauano Kak aCTPOHOMMS, Tak M acTpo-
norusa.

5.83. llpenckasanue CONHEUHEIX 3aTMEHHH AJiA OTIPEdeN8HHOTO MecTa
Ha TOBEPXHOCTH 3eMJIM [pelcTaBifer CAOKHYO 3afauy (Boobine, Teopus
OBuaenns JIYHBI — OHA M3 CAMBIX CJOMKHBLIX 33734 HeOecHO MeXaHu-
kn). FEcam paccMarpupars mcTopuio npo acTpoHomos XH W X0 He Kak
Aerenjly, a KaK ONUCAHUE PEeAaNbHBIX COOLITHEH, TO COBEPIIeHHO OYEBUIHO,
4TO ITOCTPAJAIN OHU HE3ACHYEeHHO: IPUYHHOE HEBEPHOro MpPorLosa 6o
He NbAACTBO (HACTOANIME ACTPOHOMBL He MbIOT!), 4 HEJOCTATOYHO BHICOKHMH
ypoBeHb nebecHoit mexaHuxkn B [IpesHem Kurae, paBHO Kak ¥ B Apyrux
CTpaHax B Ty JaJNEKy0 3IOXY.

5.84. Tlanneit HaOaronan BHyTpeHHIOW KopoHY Coanna. Ilonmoit yse-
peHHOCTH B HPUHAIemHOcTH Habalonaemoil «atMocdepsi» Jlyne y lanzen
He Obuto. B Kadecrse BTOPOTO BO3MOMKHOrO BAPHAHTA IIPOHCXOKIeHUA
apnenus oH paccMarpusan CoJHIte.
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5.85. Hecmorpsa Ha Heypauusie yoinoBus Habmwaenns, 10ur nogmeru
MHTepecHOe gBiAeHNe. [IpHYMHONA HeNONHOH TEMHOTH B MOMEHT IIOJ-
HOU (Ha3Bl COJHEUHOTO 3ATMEHHA IIABHBIM 00pPa3oM ABJNSAETCA paccesHile
COJIHEMHOTO cBeTa B 3eMHOH aTmocdepe: cBeT M3 ofiacTeil TONyTeHU MpPO-
HEEKaeT B o0#acTs TeHH, MOCKONLKY eé pasmep (oxono 200 xm) cpasumMm
¢ TOJNIUMHON 3eMHOU armocdepbl. [[ONONHUTENTLHBIMH HCTOUHMKAMU CBe-
TAa CIY/KAT TaKyKe CBeYeHHe COJHEeYHOM KOPOHBI, MenejbHBI cBer JIyHB!
A cBeyeHHe HOYHOro Heba: CYMMApHBIH CBET 3BE3J, MEK3BE3JHOrO M MeiK-
IJIaHETHOTO BelllecTBa, a Tak:Ke cobcrBeHHOe cBeueHMe 3eMHOI atMocdepk!.

5.86. Buoepsuvie HaGmiogaBmiuiica HOHrOM «CIIEKTp BCHBIKH», KAK
Ha3Bam 310 ABJAeHMe aurauiickuii acrponoM Hopmaw Jloksep (1836—
1920) — 370 CHEKTp M3TYYEHHA CONHEYHOH Xpomocdepn!, KOTOphIA ynaér-
€ 3aMeTUTHL JIMLIL BO BPEMA MOJHBIX CONHEYHLIX 3arMeHui Gmarogaps
ToMy, 4to JlyHa BO BpeMA NONXHOU (a3l 3arMeHUdA 3aKpwiBaeT cobol ap-
kue cnou dorocepsl. B criexrpe Benuliky garke ¢ noMouiblo GeciieneBbx
crieKTporpaoB MoKHO HabmofaTh GOMbIOe KONUYECTBO XpoMOcdiepHBIX
OMHCCHOHHBIX nuuuil. [|BnkeHue Kpas Jlynsl, 3akpriBaouiero xpomocde-
Py, TMo3BoOJIfAeT ONpPEAeNuTs H3MEHEeHHe ¢ BBICOTONW XpomMociepHOH IMUCCHE
¢ AYYLUIHM HPOCTPAHCTBEHHBIM paspelleHyNeM, 4eM 3TO BO3MOMKHO € MOMO-
Oibl0 CaMBIX COBepIIeHHHX n3obpaskeHui. Yke cam IOHT wmocne mepsoro
gabmiofleHust YKasal, UYTO «CA0U IMOm UMeem 6 MOAWUHY, No-eudumomy,
auuy Heckoavko menee 1600 ruaomempos, u Osuxcenue Jynvl ouenv ckopo
crpbiéacm €zo».

Nanee Our nuwer: «Habarodenue, clesannoe aemopom ¢ 1870 z0-
dy u onucaunoe gvluie, noaywuso Gaecmaujee nodmeepxcdenie co CmMoporHbl
omozpaguu 60 epema noanozo sammenusn 1896 e0da. Ilsxamon, gomo-
epath aneaulickoi sxcneduyuu Ha cmanyuu Hosan 3emasn (eduncmeennas
srcneduyus, romopas He Owviia paccmpoena Oyprol nozodoid) noayuua
6 KPUMYHECKUl MOMERM MZHOG?‘H,HIJLIZ gomoepaureckuii CHUMOK NPU ROMO-
wu npusmamuneckoll kamepbl’. 9mo npocmo kamepa ¢ 08yma Gosbuiumy
npusmamu enepedu e€ onmunecrkozo cmekid. Hukakozo korsumamopa 30ece
He ynompebasemca. Omo Pomoepaduueckuir ,cnekmpockon 6es weau”.

Koz0a ayna ecé Goaee u 6oaee nadeuzaemes Ha cOAHlYe, ONA OCIMABAR-
em He3axpvlmblM Kpaline yaxuii cepn. Cepn smom cam no cebe Jeticmeyem
nodobro weau obvikHosenroz20 cnexkmpockona. Pomozpagunecrue crumrw,
ROAYHERHbLE ¢ MAKUM UHCIMDYMEHMOM Henocpedcmeenio neped noanou ga-
301 3aAMMEHUSA, COBEPULEHHO NOXONL Ha OOBIKHOBEHHLLL CONMEUHBLE Cnexmp.
Omauyue. 3akAI0HAeMCA AUWD 8 MOM, ¥MO MEMHble fpayreodeposb aunuu
BAMEHAIOMCA MEMHBIMIU cepnamu. Imo, mak ckazamb, HezaMmUSHbLE
usobpaxcenus ewé He NOKPLIMOL yacmu coaneunozo ducka. Ckopo, odnaxo,
omocepa ucwesaem. Ocmaémces cepn, 20pazdo Goaee Gaednvlii, KOmMopsill
ecmb He 4mo uMoe, Kak coaneunas ammocgepa. Ecau nabarwdenue 1870 zo-
Oa 6b.10 npasuabHo, MO noAyuerHbll @omoepaguueckuli cHuMOr Oodicer
damb pad aprux usobpaxenuii na mecme npexcnuxr mémnvir. Tax ono
u oxasaaocty (Our, 1914, ¢. 72—73).
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5.87. Apropom onmcannoro HalmioAeHNA OLLT AHIMMUUCKHHA aCTPOHOM
Opsucuc Beiun (1774—1844), no wmeHu 'KOTOPOro ABJCHIIE HOJYUMIIO
HazpaHMe «4éToK Dejinu». Ito ABIeHNE BO3HUKAET B MOMEHT Kacauus
-kpaén puckos Jlyuor # CoqHLA BO BpeMs I0JHOLO COJHEYHOLO 3aTMEHHS,
rorpa ayqu Condga NPOXOJAT MeRJY TOPAMH HA KPAK JYHHOTO HMCKA.
Ha Bup uérox rtaxsKe OKas3biBaeT BAMsHUE sBJIeHMe MPPajHaUHH CBera,
cpAsanpoe B GusnOIOrHe HAMiero 3peHms.

5.88. Onmcano mabmogenne xpomocdepul. Eé 1uBer ornpenenserca
u3jayueHneM KpacHoil sogopoaHoil aunun H, (A=656 1um).

5.89. Onwu Bugenu nporybepanubl HA KPai COJTHEUHOO IHCKA.

5.90. lloacyenue 3TOr0 ABACHUA COACPRHTCH B BaKIIOYATEILHOTL
yacrn nutarel u3 Haelina:

Sagucum on [RPacHOBATBHIH OTTEHOK| OM IMO20, UMO HE3NAUUMEABHOE
KOAUMECTNGO COAHECUHBIY AYUEIL, NPOCKOAbIHYBULL OKOAO NOBEPIHOCINU HAULell
nAaiemol U NPEAOMUBULLCE 8 3CMHOL amMmocPepe, NPOHUKAeN §HYMPb MeHlL
u nadaem na JAyny. Hpoxoda wepez naomunwill caoli amaocgiepst, coared-
HbLll C6EmM CIMAHOBUMCA KPACHO8AmblM. Imuxn 00bACHACNCH GCAUROLCNILAA
P0306AS OKPACKA, KAKYIO NPUOBpemaem HALe 3eMHOe Hebo 8 Hacsl ympen-
Hel u seuepHell 3apu.

5.91. 9ra runepGoaa (B amreparyprom cmricae) Hpiortona otmocurcs
K cynnbe Komer.

5.92. Pumcruii dunocod Jlyumit Anueir Cemera (ok. 4 o u. 3. —
65 H. 2.).

5.93. Hpopodeckiie ¢oBa 0 KOMETaX KaK ABIDKVILUXCH KOCMHYECKIX
06beKTax HamUCAHBl PUMCKUM 10310M ManuineM, JKUROIMM emé paHblre
Cenexu, Gonee fBYX THICAY JeT HA3aldl.

5.94. HeroroH mpepicraBina cebe «MeXIUIadeTHBI aip» Kar nHepT-
HYIO, HeMORBIKHYIO cpefy, okpymaioniyio Connue. Jra cpeja Bo3MyHia-
J3Ch BJAHAHMEM CAaMO¥l KOMeTHI ¥ TOIBKO B TOM MecTe, IJIe HAXOAHIACh
KoMera (nomo0HO pacKaJ€HHOH Kouepre, CYHYTOH B CHEr U BLI3BIBAOILEil
BBIPBIBAIOIYIOCS W3 OTBEPCTMA cTpylo napa). B cospemenwon ¢usu-
Ke noHaTve 3dupa orseproyro. Ho MemmiawerHas cpefa AelicTBUTEILHO
cyluiecTByer: B OCHOBHOM 3To BribpomenHas COJHIEM 3aMarkuyenHasn
naasMa («conuedHniil BeTep»), ¢ 00/AbIIOH CKOPOCTRIO YAMIAONAACA OT He-
T0 HE3aBHCUMO OT NPUCYTCTBHA KOMeTbl. VlcmapmBiueecss ¢ NOBEPXHOCTH
KOMETHOTO AApPA BEL[eCTBO OTTalkmnBaercss B Hanpasmexuuw or Coaxua
AaBIEHWEeM COJHEUHOTO BeTpa, [eliCTBYWNIEro Ha HOHU30BAHHBIE ATOMBI
M MOJeKyJbl ra3a, & TakKe A4BIeHUEM COJHEUHOTO CBETA, JefCTBYIOINEero
Ha MeJKHe TBepAble YacTHHLl (MBIJINHKE) KOMETHOIO BeIleCTBA.

5.95. Homerri, kax n Bce 00BerThl CONHEYHON CHCTEMBl, ABHMKYTCH,
nogyuHAACch 3akoHam Henmepa, a B 6olee HIHPOKOM CMBICTe — 3AKOHAM
mexanuru. B xonume XIX Bexa emé He Ob110 M3BECTHO, UTO OPOUTHL KO-
MeT — 3IIKICH, XOTA Y HEKOTOPHIX M3 HUX 3KCUEHTPUCHTETH OMeHb ONU3KK
K egnanne. «BojbpHoCTH» B ABUIKEHN KOMET CBA3AHB! ¢ HEYUTEHHBIMH Tpa-
BUTAIIMOHHBLIMH BO3MYILIEHUAMHU CO CTOPOHDLI IIAHET, a TaKiKe ¢ AeflCTBIEM
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HETPABHTALUMOHHBIX CHJ, HallpUMep, DPEAKTHBHOIO NABREHUA MCHaPAI0-
muxcs ¢ NOBEPXHOCTH sAApa razoB. V3MeHenHe BHEIIHEro BHJA KOMET
onpenenserca mercrBueM CoaHua u QUamyecKHMy TPONECCAMU B UX sjpax.

5.96. Komera rtepser cBoé BEWECTBO B OCHOBHOM BOJM3M [epHTreJns,
npoxoasa pagom ¢ Connres. [loatomy Gireck 1epHOAHYECRHX KOMET yMeHb-
[aeTcs ¢ TeYeHNEM BPEMeHH N0 Mepe WMCTONEHHA HX BellecTBa. Yewm
pesxke KoMmera BoaBpamaercd K COMHILY, TeM Me[UleHHee OHA TepseT Be-
wectro. Iloaromy Apwmne KoMerhi — 3710 00HERTH ¢ COJLIDMMII MeplogamMn
obpareHus.

5.97. HonoBrwie komerss, Tecno npubammawninecs k Coanmy, Teneps
HA3LIBAWT yapanaowyuu romemanmi. Hanpumep, womera 1965f Mkelin—
Cexn toke oboruyaa Coanie BOMIsY ero MOBEPXHOCTM M HE HM3MEHILIA
cpoell opoutel. Ilocne mpoXomienus mepurednd y Heé NOABHICA THILAHT-
CKUH XBOCT.

5.98. 3poc npencrasiser coGoll BHITAHYTO® TeA0, OChL BPAIMEHUA KO-
TOPOTO IIOYTH NepPHeHAUKYIADPHA K HaNpasieHyno Hauboapluero pasmepa.
Horna oce Bpamtenus 6.ai3Ka K vy 3peltis 3eMI0oT0 HaGIIOHATeAA, CIUTL-
Hble Koredannsa Oiaecka mcyesanr. Hebonpnire koaebasna Onecra ¢nsasalibi
¢ HePORHOCTAMIU IMOBEPXHOCTH acTepoia, oTOPaCHBAXMIAMNA TEH.

3.99. B anoxy Henaepa B ycueniHom pelueHun Bompoca o (hopme
ITaHerHpIX OpOMT M 0 3aKOHAX, KOTOPBIM NORYUHAETCH X JBILKEHue,
Mapc urpan riaBHYIO poib, Tak Rar ero opbura Holee APYIIX BHITAHYTA,
T. €. 3aMeTHee OTIHYaercs or KpyrosoW. B 1o ke Bpema, Mapc, kak
Ganskaiuian BepXHAA TNaHera, yrodeH jaas HabmopeHuii.

5.100. B nonmom obrnéme 3ajgaua, nocrapienuas mepeg HAYROI Jiin-
mTelfHOM, 710 CHX TIOp He perneHa. YacTHYHO Ha BONPOC «IIOUEMY IIPIPOIA
B JlaHHBIH MOMEHT TaKas, a4 He HHAA?» OTREYAIOT IBOTIOIMOTIHLIE HAVRH,
TaKue, KaK reoaorus, 6OA0rI, 3BOTIOWHOHHEE PAa3Teabl aCTPOHOMIL —
KOCMOroHus u KocMmomnorns. [Jias Gonee ray6oKkoro MOHIIMAWHA NPOUCXO-
JNEHHA M Pa3BUTHS KOCMUYECKHY Ted U DBeeneruoil B HesoM HeobX0oiiIno
falbHeliulee pazBUTHE acTPODH3IHMKE #H QU3HKH 31eMEHTAaPHBIX UYaCTHIL.
BoamoskHo, ® perrennio 910il rofansuoil npodiaembl YKOKET IYTh AHTPOLI-
HBIl TPAHIUT.



Bepxena s
KyNbMUHALWS

ACTPOHOMHYECHHE

TEPMHHDI

Ecan B TonxoBamuy Kakoro-aufo MOHATHSA BCTpeYarTCA SbLICACHHbLE
RYpCcusom cA06a, TO UX TONKOBaHUEe TAKMKE MOMHO HaliTH B 3TOM pasgeie

B obOmeM ajaBUTHOM MOPSAJIKe.

AOGpeBuatTypsl M 3HAKH

a. e. — acmporomuieckas edunuya.

kK — kmronapeek (1000 napceros).

Mnx — meranapcex (1 Mad. napce-
K08).

NIK — NAPCeK.

€B. TOA — c8emogoll 200.

M — karanor 3BE3AHBIX CKOMICHUMH
n TymaHpocTed, omnmyOnuKoBaH-
uetit B 1782 1. ¢paHnyscrum
acrponomom 1lHapaem Meccre.

NGC — karajior 3BE3HBIX CKOI-
genuil u Ttymamuocredh (New
General Catalogue of nebulae
and clusters), ony6auKoBaHHBIII
aHTAniickuM acTposomom Maxa-
HoM [Ipeiiepom B 1888 .

d — cyreu; manpumep, 8,5¢=8 cy-
ToK U 12 yacos.

h — vac; manpumep, 21"=21 uac,
3,75" =3 yaca 45 MuHyr.

m — MHHYTa;, Hanpumep,
=31 munyra.

31m=

$ — CeKYHJa, Hanpumep, 93°=
=39 CeryHi.
(O —s3uak  Coaxna;  HampuMep.

MQ — macca Coauna.

¢ — reorpaduyecKkas HINPOTA MecTa
HAGAOIEH IS,

A — reorpaduueckas J0aroTa Mecta
Habaogenus.

a — npamoe gocroxcoenlie.

5 — craonenue.

m — 36€30naA eesunUH@; HATIDHMED,
2™ — Bropas 3BE3{HAA BEJNYNHA.

[1° — ksanparuplil rpagyc, T. €. Te-
NecHBI  yrod, TMOKPHIBAIOIINI
Ha Hefe, K IpuMepy, KBajpar-
HYI0 [IOIAARY €O CTOPOHAMU
B 1°. Honuan cdepa cogepsruT
poeno 41253 [

T — mouka @ecenrezo pasrodencim-
guA, Haxoaaulasca Ha vebe Ha ne-
peceveni qByx 60IbIIIX KPYTOB—
HEBECH 020 SR8AMOPA U IRAUNMUKN.
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ToakoBsIil ciaoBaphb

Aleppanus onTHYECKAS — NCKaXKe-
HUe u300PAIKEHNSA, MOCTPOECHHOTO
00BEKTIBOM ONTHYECKOTO npudopa.
B 3aBHCHMOCTH OT NPHYUHB! H Xa-
paKTepa MCKasKeHHA paziIMuyaioT
crenywoume A. 0.0 acTUTMATHU3M,
LEMCTOPCHS, KOMAa, KpUBWM3HA IOJS,
xpomamuveckan abeppayus, cde-
puueckas abeppanus.
A3UMYT — yrox MeRpy Hebechbim
Mmepuduarnom HaOmwaTess U Bep-
TUKAJBHBIM KPYroM, TPOXORANAM
yepes Hebecuwii o6bert. B acrpo-
HOMUY A. U3MepSAIOT OT TOYKU Iora
B CTOPOHY 3aIajia, a B MOPCKOH Ha-
BUTAIINH, IeorpaHu M reonesuu —
OT TOUKH ceBepa K BocTory. [loaro-
MY aCTPOHOMHUYECKUN W reojesnde-
ckuil A. pasauvatrca na 180°.
Aasbeno (or aar. albedo, 6enus-
Ha) — JONA CBeTa, OTpaskaemas Io-
BepXHOCTBIO Tea. Hampumep, ayn-
Hast MOBEPXHOCTH OTPAKAeT OKOJO
7% mnagalmoillero Ha Heé COJHEUHO-
ro csera, T. e. eé A. pasuo 0,07.
A. 3emau oxoso 0,40, a Benepor —
oxoxo 0,75.

AJIbT-a3uMyTalbHAA MOHTHPOBKA —
YCTAHOBKA TEJIECKOIIA, I03BOJIAWIIASN
eMy DOBOPAYMBATBLCA BOKPYP ABYX
ocell: BePTHKAJLHOU OCH a3uMyTa
H TOPH3OHTAJIBHOH OCH BBICOTHI.
Cnesxenne 3a HebecHBIM 00LEKTOM
IpPH 3TOM OCYIIEeCTBJASAETCA IYTEM
OJHOBPEMEHHOI'O BpAalleHHs TeJe-
CKOTIa BOKPYT JBYX OCeil ¢ mepe-
MEeHHOH CKOPOCTBIO.
Anrnanexke — rouka Ha Hebecuol
cdepe, IHAMETPAILHO TPOTHBOIMOG-
JOMKHAS AneKcy.

Aneke — touka na HebecHon cie-
pe, B HampaBJeHiH KOTOpoH JBH-
RETCs1 B IIPOCTPAHCTBE ACTPOHOMU-

yeckmnil obbekr, Hanpumep, Corxue
HITH 3eMIs.

Aneprypa — BXOJIHOe OTBEDPCTHE 00D -
eKTHBa TeNecKora, T. €. ero NaB-
HOTO 3epraja Wiy AuH3bl. O6M4HO
TAK HA3bIBAOT uaMerp (pexe —
nJIoIanL) 31010 oTBepeTua. [len-
cTByoIas A. — qHaMeTp Toil YaCTH
06beKRTHBA, TIONIAB HA KOTOPYI, CBET
TPOXOANT CKBO3b BCIO ONTHYECKYIO
CHUCTEMY H JOCTMraeT HPUEMHEHKA
H3TyUeHus. ATIePTYPHBIA CHHTE3 —
METOJl, MO3BOJAIININNA Hab1KIaTh
00'BbEKT OIHOBPEMEHHO HEeCKOIbKU-
M Tejeckonamu, oObeguHAA CO-
OpanHOe UMW H3jay4YeHHe.

Amoreii — Haubosnee yganéuHai oT
3emun touka opburel JlyHbl MM
MCKYCCTBEHHOTO CIIYTHHKA J3eMJu.
Acteponasl — MajIble IIaHEeTH, HMe-
IoIlne, KaK IIPaBHJ1O, HEMPAaBHib-
Hy10 $opMy n obpararomiuecs Bo-
kpyr COJHIA B OCHOBHOM MEXAY
opburamun Mapca u Onurepa: ary
obaacte HaszwBAWT «IJaBHBIM NOA-
coM acrepousioB». OpOuTE HEKOTO-
peIX A. mepecexalor opbury 3emin,
4TO JeJ1aeT BO3MOMKHBLIM X CTOJK-
HOBEHHE ¢ Halllel NaaHeToH.
AcTpoHOMHYECKAA eXMHMIA — 611~
HUIA H3MEePeHUA PACCTOAHUM B aCT-
poHOMUU, YROGHAA AJA M3MepeHU
B npejenax COJHEYHOH CHCTEMBI.
A. e. upe3BbIvaiino Guuska k Cpef-
HeMy PpacCTOSHMIO MERIY 3eMTéil
u CoauumeMm, T. e. K 604buioll no-
Ayocu 3eMHOA opburn;; 1 a. e.=
=149 597 870 rM.

Adenuii — nanGonee ypanéuuag or
CoiHua TOYKA OpPOUTHL  TAHCTBL.
bBaeer apesqpl nian APKOCTHL 3BC3-
ABI — TPAHIHOHHLIE  acTpOlOMII-
YeCKITe TEPMUHDL 151 0003HAYCH s
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MOTOKA W3AYYEHUs, MPUXONALETO
OT CBeTWIA B eJUHHUIY BPEMEHH
Ha eQUHULYY NOBEPXHOCTH 3eMJIH.
Bosmp — oueHb ApKuii Memeop, UHO-
ria HabMIoRaeMblil fame THEM, 9aCTO
OCTaBAAOIUA noéjie ceba ABIMHBLI
CJe[l ¥ CONPOBOKAAEMBIN 3BYKOBBI-
MU ABIGHUAMY, HEPEAKO 3aKaHIM-
BAETCA HAJEHUEM Memeopimos.
Bonbinag noyocs — 1070BMHA HAU-
OospIIEer0 gUaMeTpa dIAIUICA.
Bpema Bcemmpuoe — cpednee coa-
HEYHOEe 6peMs TPUHBUYCKOIO MepH-
auapa. Obosmauvaercas UT (anrmi.
Universal Time).

Bpemsa nekpernoe — ouIiuanbHO
YCTAaHOBJIEHHOE BpeMs B TOpojax u
crpanax. Hanpumep, sumon 8 Poccun
opniuanbHoe Bpems Ha 1 yac onepe-
JKAET NOACHOE 6PEMSL, & JIETOM (B Tie-
PHOJ BBE[IeHUS JIETHETO BPEMEeHN ) —
Ha 2 uaca. B. 1. sBogsaT nis 6onee moa-
HOTO UCIOJNb30BAHUSA JHEBHOTO CBE-
Ta, 0COOEHHO B JIETHUE MECALB! TOAA.
Bpemsa 3Bé3pnoe — uacosoil  yeon
MOYKU BECEHHEZ0 PABHOJEHCMEUR,;
paBeH HYJII B MOMEHT eé BepxHei
KYAbMUHQYUN.

Bpema uctuanoe conHeuHoe — Ya-
cosoii yeon ConHua, usmepsierca K
3amangy oT kebecnozo mepuduana; 15°
cooteetcTBYIOT 1 uacy. MomeHt nepe-
ceuenus CoNHUEM MepHINaHa HA3bI-
BalOT HCTHHHBIM T107YAHEM. B. 1. ¢. 1o~
KA3LIBAIOT IPOCTHIE COJHEYHBIE Yachl.
Bpemsa nmoscHoe — BpeMs, yCTaHOB-
JIEHHOE T10 MEKAYHAPOJHOMY COTJIa~
IeHHIO JTA TOTO, 4T06LI 110 Beel 1a-
HeTe OTJTHYME MEeCTHOrO BPEMEHH OT
BCEMUPHOTO COCTABJISIO IeJI0e 9H-
¢J10 yacos. Bea noBepxHocTh 3eMan
pasfexena TpPUOAMBUTENBHO BHOAb
MepHANAHOB Ha 24 YacCOBHIX IOsCA.
Cpenfuie MepHUANAHE! YACOBHIX 1105~
coB mpoxoAsaT no poaroram 15°, 307,

45° m1. 1. K 3antany or I puHBMYA BLOJb
TOYEK 3eMHOIH MOBEePXHOCTH, B KO-
TGPLIX CpejHee COJHEeYHOe BpeMS,
cooTBeTcTBesHO, Ha 1, 2, 3, ... uaca
orcraér or rpunHBudcxoro. OGbIYHO
ropoaa ¥ npuieraloriine K HuM obia-
CTH JKMBYT 10 BpeMeHM Oamwraii-
Iero CpejHero Mepuavana. JinHuy,
pasieqAnuye 30HH ¢ PA3THIHBIM
obuMaTEHEIM BPeMeHeM, Ha3biBa-
JOTCS TPAHMIIAMM YACOBBIX TIOACOB.
O6bIYyHO OHU CJAEIYIOT HE CTPOTO
BIOJIb MEPHAMAHOB, & COBHAJAIOT
¢ aMUHUCTPATABHBIMY TPAHMIAMI.
B neruue Mecspt B HEKOTOPBIX cTpa-
Hax asst 6osee MONHOTO UCIIOJIB30BA-
HUA CBETION0 BPpeMeHHU CYTOK BBOLMT-
¢ JieTHee BpeMs, olleperxaloiee Ha
1 vac B. n. uiu 3umuee Jexpemuoe
8pema, eClii OHO OTINYAeTCA oT B. m.
Bpemsa cpennee comneunoe — waco-
80l yzoa cpednezo coaAHYyaA, YBEIH-
yenublil na 12 uyacos. Koraa cpen-
Hee cojHue Ha Mepuguaxe, B. c. c.
pasno 12 uac HOUOTYAHH.
Bsicora’— yrnosoe paccrosgune He-
GecHOTe 00BEKTA OT 20PU3ONMA HA-
61rofarens.

TlanaxTrueckuii sxkarop — G6oIBMION
Kpyr Hebecnol chepsl, TpOXORAIILAIA
BHOTEL cpeareit muHun Maeuroro Hyra.
lanuneeswm  cmyraurn  IOQmomre-
pa — yerblpe KPYNHEHIINX CITyTHH-
Ka, oTKpeiThie Tamureem B 1610 1.
n uassanupie C. Mapuycom Ho,
Esponoit, 'anumenom n Hammucro.
naBras NocrenoBaATEABHOCT — OC-
HOBHAS IPYINIUPOBKA 3BE3X B BHMe
IMAroHaJIbHOHN MONOCH HA HUarpaM-
M€ «CIIeKTpalbHBIM KJacc — CBeTH-
MOCTb» WJIU «TeMieparypa noBepx-
HOCTH — CBETHMOCTb» (Juazpamra
T'epywnpyrea—Paccesa). 3ra monoca
OPOXONUT OT APKUX ¥ TOPAYUX K
TYCKJBIM U OTHOCUTENbHO XOMOXHBIM
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3péafiaM. B Hell KoHIleHTpupyerca
GOIBIMHCTBO 38BE3L, TOCKOJIBKY COOT-
BETCTBYIOINUE eil pusuiecKue ycio-
BHS OTBEYAIOT CAMOMY IJIHTEILHOMY
3Tamy B UX IBOJIOTUU, HA KOTOPOM
B sifipe 3Be3/Ibl [IPOTEKAI0T TepMOosifiep-
Hble PeaKIIMH ¢ YIacTHEM BOOPOAA.
T'opn, BucorocHbH — rop, comepiKa-
it 306 COMHeYHBIX CYMOK; B HbIHe
JeJicTBYIOIeM [PUTOPUAHCKOM Ka-
JeHJape YCTAHABIMBAETCS MYTEM
BBefeHus natel 29 espaiis B Te rona,
HOMEepa KOTOPHIX JejsATces Ha 4 (Ha-
opumep, 1996 r. 6o11 B. r.). Ecau ke
NAHHBIM TOIOM 3aKAHUYHBAETCH CTO-
Jnerue, TO BUCOKOCHBIM OH CYMTALTCH
JULOIb B TOM CJAydYae, eCcid AeJHTCH
Ha400. Tax, 1800 r. u 1900 r. e 6b111
B. r., a 2000 r. — 6n1. Hasauue
«BACOKOCHLIA» CBA3aHO € TéM, 4TO
B JlpesnemM Pume B ravectBe poba-
BouHoro 366-ro aus roma pybampo-
BaJicA O-il IeHb MaPTOBCKUX KaJeH](
(3a 6 gueit no 1 mapra), HaskIBaB-
nimiics bi-sextus, 1. e. propoe mecroe.
Lop enpepuaeckuil niy 3BE3(HBIT —
BpeMs, HeoOXoauMOoe 3eMiie 151 OJIHO-
ro 0bopora Bokpyr ColHIa, KOTOPHIH
HAYHUHAETCA U 3aKAHYMBACTCA Ha JIH-
Huu, Tposeaénnon u3 nenrpa CoaH-
1a B GHKCUPOBAHHOM HAIPaBIeHNN
ua HebecHoill cepe; pasen 365,2564¢
Ton xanenpapHblil —UHTEPBAT BpeMe-
Hu, DAMBKUEA K mponuueckomy 200y,
HO, U3 cooOpazkeHuii ynobcTBa rpask-
NAHCKOTO KaJeHAaps, cojep:Kaluim
[esoe YUCI0 CYyTOK. B I0anancKoM 1
IPUTOPHAHCKOM KaJIHAAPAX UCHIOIb3Y -
for gga tuna I'. k. — npocroit (365%)
n sucorocrbii (366%), Koropeie uepe-

AYIOTCA 10 OLpee e HHbIM IIPABUIAM.

TFop Tponmuecknii — uHTepBAJ Bpe-
MeHH MEeKy ABYMA [IOCNEA0BATeb-
HeMp  npoxoskpenusamu  Comxna
"wepe3 TOYKY BECeHHEro pasHoleH-

cmeus; pasen 365,24229, Ocuosoit
KaJleHAaps CIYKUT UMEHHO 3TOT TOJI.
Topusont acrponoMuvecknit (wamn
MATeMaTHYeCKUH, WIN  MCTHH-
HBIi1) — Sonbmoit Kpyr HeGecHO
cepri, paBHOYNANEHHBIE OT 3¢HI-
ma u nadupa nabmoparensa. [Lioc-
kocrek I'. a. mepmeHamKyIspHA NM-
HHUM OTBECA ¥ CJHYMXHUT OCHOBHOH
IIOCKOCTBIO B TOPU3OHTAIBHON CH-
cresme HeDeCHBIX KOODAUHAT, B KO-
TOPOJi HanpaBleHHe HA CBETHIO 34-
BAGTCA asuMymom W BHICOTON (unn
3eHUTHBIM PAaCcCTOAHNEM, AOHOJHSA-
romuM Buicoty no 90°).

HBosinas 3Beana — e 3Be3AHI, BU-
AgMbie Ha HeOe DIM3KO [APYT K [py-
ry. Ecan 3Bé3ael peiicTBuTeNbHO
PACIIONOMEHB PAIOM ¥ CBA3AHH
CIJION TATOTEHUA, TO 3TO «(pusn-
ueckass Jl. 3.», a ecnu BUAHBI psi-
OOM B Pe3ynbTate CIy4alHOH MNpo-
eKuMY, TO «onruveckass [, 3.».
Jnarpamma Fepnmmpyrra—Pacce-
Aa — AMarpaMMa, IIOKasbiBawOIas
¢BA3b MeXLy LBeroM (miau cnek-
MPAALHBIM KAGCCOM) M CBEMUMO-
CMbl0 3BE3N Pa3IMYHOIO THIIA.
[ucnepena  cBera — pasiosKeHHe
CJIOKHOTO CBETa TPH [OMOIIH CTe-
KIAAHHON TMPU3MBI HIA  AUPpaK-
[IOHHOH PpeIIETKHM Ha OTAelnbHbie
BeTHBIE JIyUd, UAYINHE B Pasjmy-
HBIX HamnpasjieHuAX u obpasyiomue
HA DKpaHe CTeRTp, UBETHYIO MOJA0C-
KY C NOCTEeIIeHHBIM MepPexXoj0M IBe-
TOB OT KpPacHOTO K (UHONeTOBOMY.
Hourora sKIUNTHYECKAs — OHA U3
KOOPAMHAT B 3KJIMITUYECKOM creTe-
Me: yroJl, U3MepAeMblit BIOIb JK.AUN-
muku B cTopony papimenns Conn-
ua N0 JKIHNOTHKE MEXRLY MOuKOl
8ECEHNE20 PABHOOEHCIMBUA T MEpPH-
IUAHOM, IPOXOIAILUM depe3 Hebec-
HOE CBETHJIO i IIONIOCA IKJIUIMTHEM.
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3axonbl Kennepa — Tpu 3aKoHa gBU-
aenns naaner Bokpyr Conuua, oTkpel-
toie Worannom Kermmepom 8 1609—
1619 rr. Ha OCHOBAHMY MHOTOJETHUX
HabJIofe U} 32 I0JIOKeHHEM IIaHeT,
npogexannnix Tuxo Bpare B Koxue
X VI 8. Ketep naméo, uro: 1) mra-
HeTa ABMMKETCA [0 INUICY, B POKY-
ce Kotoporo pacnonoxeno Comnxue;
2) CKOpOCTb MJaHeThl MEHSeTCH TaK,
uTo e€ paguyc-BeKTop (0Tpe3ok, co-
equuamui miamery ¢ Comniem)
3a paBHBIE IIPOMEKYTKHM BpeMeHU
3aMeTaeT pasHele miaowany; 3) Ky-
6Ll cpegHMX PacCTOAHME TIJIAHeT OT
ConHIa TponoOpUMOHAIbLHB KBA(pa-
Tam NepuoyoB uX obpameHusa BOKPYT
Coauna. ITosxe, Ha OCHOBAHUK 3AKO-
HOB MEXaHMKYU N BCEMHUPHOTO TATO-
teund, M. Helotron nan ob6nacHenue
3. K. ¥ yTouHnJ, 4T0 IpHU ABHIKEHU A
ABYX Tes Of AeHCTBHEM B3aUMHOTO
rpPaBUTALMOHHOTO TIPATsKeHns: 1) op-
6uTOM MOsKeT OLITH He TOJBKO 3JLIHUIIC,
HO H Jpyrue KOHNYeCKHe CeYeHusA—
rurepbona 1 mapabona; 2) MIOCKOCTh
opOUTH HEeW3MeHHA; 3) OTHOILeHHE
Ky0a CpemHero paccTOSHHA MEIKLY
TeJaMM K KBajpary nepHopga HX
B3aMMHOTO ObpameHua MTPONOPIN-
OHAJIBHO CyMMe Macc atux rtena. Ec-
am B cumcreMe Oosee ABYX Tel, TO
(popManbHO 3TH 3aKOHBI HEBEPHLI.
OpHako, ecyM Macca OfHOrC U3 Tel
mogasiaapLle Renuka (B Comueunoi
cucreme 3to Coanne), 10 3. K,
yrounénnsie HeloToHOM, X0poIuo onu-
CHIBAIOT UCTHHHOE JBHUKEHME Tel.
3armMeHme —cuUTyarUsa, KOIIa TPH He-
OecHBIX Tella pacnojarasoTces Ha Ofi-
Hoit npsamoi. Ilpu arom nHabnoma-
TeJIb, HAXOAAIIMICH HA O HOM M3 ATHX
TeN, MOMeT BHIETh, KaK [pyrue ABa
TeJa COBMELAlOTCs, T. €. OJHO 3a-
KpbiBaer coboit apyroe, aubo Kak

TeHb OT OJHOTO M3 TeN JOKHT-
ca na npyroe. Hambonee maBecTHBI
COJIHEYHBIE K JIYHHBIE 3.

B moMenTnl conneunrix 3. JlyHa
sakpsiBaer or Hac Connne. Ecau puck
JIYHBI HONHOCTBIO 3aKPHIBAET LHCK
Connnga, 10 310 noxuoe 3. Ecau Jlyna
3aKPbIBAET JHMINb YACTh COMHEYHOTO
IOHMCKa, TO 3T0 yacTHoe 3. Ecam ke
B MOMEHT, KOIJla UeHTPsl JMCKOB
Jlyuot u CodHIA COBMECTHIHCH,
TOHKUH 0DOJOK COJNHEYHOTO IMCKA
OKa3aJICH HE3aKPbITHM ([IOCKOIBRY
B 3TOT MOMEHT YIVIOBOHR JIHAMeTp
Jlynb menpe, vem Connnya), To Ta-
KOe 3. HA3BIBAIOT KOJILUEOGPasHBIM.

B momentsl nyunmx 3. 3emuas
tennh Jjoxuarca Ha Jlyny. Jlynuble
3aTMeHMA Toke GBIBAIOT MOJNHBIE U
YaCTHbIE B 3aBUCUMOCTH OT TOTO, [10-
HOKPBLIBAET 3eMHas TeHb BeCh JIYHHbIil
JMCK WY TOABKO ero yacth. Ecnu 3em-
Hasf TeHb He KacaeTcs JIYHHOTO HUCKa,
HO IIPOXOAMT BOIMSM HETo, IPOHCXO0-
IWT moxyTeHeBoe JyHHoe 3. B ator
MOMeHT i Habmopgatens va Jlyme
3eMis 3aKpHiBaeT cOG0N 4acTh COJ-
HEYHOTO IUCKA; FOBOPAT, yto Ha JIyHy
JIOKHTCA «IONyTeHb» 3emiun. Eciu e
3eMHas NOJYTeHb [OKPHIBAET JNHMIUb
yacth JIyHBI, TO 3T0 YacTHOE moay-
TeHeBoe JNyHHOe 3. (3aMeTUTh ero
IJIa30M O4eHb CHOXKHO).
3néznnan seamumna — Quandeckas
BeIMYKMHA, XaPaKTePU3YIOLIasg KOIK-
YeCTBO CBeTa, NPUXOAANIEro oT He-
fecHoro o0mexTa K HabJg0AaTENIO.
Hanpnmep, B 3BE30HBIX BeIUINHAX
YKa3bLIBAIOT BHAUMBIH 6iiecK 3BE3f.
IIpu srom OGmeck ofgHOro cBeTUAA
VKA3LIBAIOT IIYTEM €ro CPaBHERUS C
61eCKOM PYroro, HPUHSTOrO 33 ITa-
aon. [Iraxa 3. 8. torapudmMudeckas.
Pasannma va 5 3. B. TOYHO COOTBET-
cryer 100-KparHoMy Pas3nuIHrIO B [10-
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TOKAX CBeTa, MPHUXOMAMIETO OT H3Me-
PAEMOTO M DTAJOHHOTO MCTOTHUKOB.
Hanpumep, ot 100 3Béas 6-i 3. 8.
K HaM TPUXOAUT CTOJELKO 7Ke CBeTa,
CKOABLKO OT OfXHOH 3Besnnt 1-1 3. B.

Pasnocts B 1 3. B. cooTseTeTBYeET
OTHOLIEHHIO TIOTOKOB cBera B )/ 100~
~2,512 pasza. O6osnavawor 3. B. Ja-
THHCKOMH OyKBOI m (0T Jar. magnitu-
do—RBesMuNHA) B BUAE BepXHETro NH-
fiekca crmpasa ot yuciaa. Hanpasienue
HIKAJTb 3. B. 06paTHOE, T. e. 1eM 6OIh-
e 3aHavYeHune, TeM ciabee 6eck 0Ob-
exra. Hanpumep, 3Be3na 2-i 3. B. (27)
npumepHo B 2,512 pasa spue 38e31bl
3-it 3. 8. (37) u B 2,5122=6,310
pasa spue 3Be3fsl 4-i 3. B. (4™).

Bugumas 3. B. (nHorma eé
Ha3LIBAIOT TPOCTO — «3BE3/IHAA Be-
JAMYHHA») ONpeneisieT IMOTOK CBETA,
KkoTopelil Habnrogatenb QuEKCHpyeT,
HEeNOCPeACTBEHHO n3yvast obpext. flc-
HO, 4To HabmIoaeMast APKOCTh 3Be3NbI
3aBUCHT HE TONLKO OT PeANLHOMR MOII[-
HOCTH €€ U3JTy4eHNs, HO 1 OT PaccTo-
auna go Heé. xana pugumeix 3. B.
BeJET HAYAJIO OT 3BE3HOTO KATAIOTa
Tumnapxa (no 161 — ok. 126 roH.3.),
B KOTOPOM BCE BHIHMMBIE [J1a30M 3BE3-
I BTIepBble GbLIN pa3buth Ha 6 Kiac-
coB apkoctd. Y 3mésn Hopwra Boa.
Meppenuisl 6aeck oxosxo 2™ y Bern
oxono ™. Y 0co60 APKHX CBETHII
3HavYeHue 3. B. MOMKeT OBITh M OTPU-
uarenseiM: 6reck Cupuyca OKOJIO
—1,5™ (1. e. MOTOK CBera OT HEro
B 4 pasa Goabue, ueM or Beru), a
Oneck BeHepsl B HEKOTOpPhIE MOMEHTHI
mouYTy focTHraer —5™ (B 910 BpeMsa
norok csera oT neé nourn B 100 pas
donbure, ueM or Beru). Hoguepkuém,
yTO0 BHAMMAs 3. B. MOMKeT ObITh M3-
MepeHa KaK HEBOODYKEHHBIM TiIa-
30M, TaK M C IOMOIIBIO TEJNECKONa
¢ $OoTOMIACTHHKON WJIM [APYTHM

npuémMHuKoM cBera. B gannom ciay-
4ae «BUAUMasg» o3nauaer «Habao-
naemMan», «KaRyIasco».
Afconmoraas 3. B. YKa3blBa-
er, KaKyI0 BUIUMYIO 3. B. HMEJIO Obl
CBETHJIO B TOM cjyuae, ecim Obl pac-
CTOSIHIE OT 3eMIH JI0 HEro COCTABIAIO
10 napceKoB ¥ pH 3TOM OTCYTCTBOBAJIO
OBl Menc38€30H0€ no2aoUyeHlLe ceemda.
Tarkum obpasom, abcomwornas 3. B.,
B OTJIHYUE OT BUAUMOM, M03BOJAET
CPABHHBATH UCTUHHDIE CECMUMOCITIL
HebecHBIX 00BLEKTOR.
dennr — Touka HebecHo#t cdepsl,
PACITOIOKEeHHAA BEPTUKAIBLHO HA
roJioBoli Habamojaresns.
3onmak — 30Ha Ha Hefe ITHPUHON
o 9° B obe CTOPOHBL OT HKIMIITHKH,
cofepramas sugumeie mytn Cosn-
na, Jlyus u mmader. Oa mnpoxo-
out uepes 13 cossesguit ¥ menmTos
Ha 12 3uaxos 3.
3oaunakaapHbIl cBer — caaboe cusa-
HUe, NPOTAHYBIIEECA BIOMb IKAUN-
muky. Jlydie Bcero ero BUfHO cpasy
Mocie OKOHYAHNA (MM HeroCcpencT-
BEHHO I1epefl HaYajJOM) acTPOHOMHU-
YeCKHUX cyMepex B TOW wacTh Heba,
rae 3amao (nan Bocxonut) Connpe.
Bosnukaer us3-3a paccedHusi CoOJ-
HEYHOTO CBeTa HA MEKILJIAHET-
HOH [BIIW, CKOHIEHTPHUPOBAHHON
B miockoctd CONHEYHOW CHCTEMEI.
KBapparypa —rakoe  monoskeHue
JIyHBI MM IJIaHETH, TPH KOTOPOM
eé skaunmuueckas O0oazoma OTIH-
yaercs or poarothl Conama Ha 90°.
Koma — onvn u3 BHNOB abeppayuu
onmu4eckol.
Komera — manoe teno Comnueunoi
CHCTEMBI, B OCHOBHOM COCTOAIIee U3
apna u nvura. [pubauxasces k Coan-
ny, neganoe teaxo K. pasorpesaercsa
7 HaYMHAeT UCIAPATHCH, OKYThIBaA
cebsi razo-meuieBoit atmocdepoi —
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komoit. Ilog naBieHueM coJHEYHO-
ro CBeTa ¥ YaCTHI[ COJHEYHOrO Be-
TPa 3TO BELIECTBO YHOCHUTCA OT AAPA
K., oGpa3ys fJIHHHBIH «XBOCT».
Kopona — pHemnaAs 4acTh COMHeU-
Hoit atMocdepsl, TPOTAHYBLIAACA HA
MUIIUOHB KUJOMETPOB Hap ¢gomo-
cipepoii; e€é NOAPABAEIAAIOT HA BHEII-
Hio10 K., BUTHMYIO TOTEKO B MOMEHTHI
TOJIHBIX CONHEYHEIX 3QMMeH UL, U BHY-
TpeHHI0 K., KOTOpYIO MOMKHO Ha-
6J10/1aTh C MOMOIBIO KOpOHOZpada.
Kopouorpad—reneckon st Habmo-
KEeHUA CONHEYHOM KOPOHbL B IEPUOTIbI
Mexay sammenuanmu. B ero poxyce,
rie o6LeKTHB CTpOUT m3obpaskenue
Coanua, HaXoguTCS KPYTias 3acioH-
Ka — «HucKycersenHan Jlyma», sa-
KpbiBawnas u3o6paxkeHne sSpPKOU
¢orocdepst, HO OCTaBAAOIIAA BRIA-
moii Kopony. Ha kocMryecknx rese-
CKOIAaX ¥ HAa3eMHBLIX TeJNecKomax
C CHUCTEeMOW AaNalTHBHOW ONTHKU
UCHONB3YIOT 3BEé3gHB U K.,
B KOTOpOM 3aTeMHseTcA M306paske-
HHE SPKOM 3Be3[Ibl AJIs [IOUCKA B eé
oxpecTHoCTH  cHabBIX  0OHERTOB:
3BE3[[-CIIYTHUKOB, IIIaHEeT UJIU OKO-
J03BE3HOr0 ra3o-NHIeBOro JHUCKA.
Kpos (n1u KpoHraac) —aérkuit copr
ONTHYECKOTO CTEKJIA;, OTIUYAeTCH
MeHbIUM KO3PPUIHEeHTOM TPENOM-
JleHusA, HO boutnielt Jucnepcueil, uem
y crekga copra gaunm. JIMH3HL H3
KPOHOBBIX 1 IIMHTOBBIX COPTOB CTe-
KJIa COBMECTHO UCIIOJb3YIOTCA JUIS M3~
FOTOBJEHUS AXPOMATHYECKUX 00heK-
THBOB, CBODONHBIX OT IPOMAMUUECKOL
abeppayuw. Ilpocteiimuit Tako 06s-
@KTHUB MPeLCTaBIAeT KOMOUHAUHIO
[OJIOKUTENHHOU KPOHOBOM H OTPULIA-
TeJBHON (DJIMHTOBOM JIMH3, CKIeeH-
HBIX OGpaliéHHBIMU IPYT K APYry
MOBEPXHOCTAMH OJMHAKOBOW KpH-
BUM3HBI,

KyasmuHanus — npoxos/iense cse-
TUAA yepes Hebecroiil mepuduan. e-
peceras MepuanaH B BepxHeit K.,
3Be3fla (MIM TIaHeTa) UMeeT Mak-
CUMANBHYI0 BHICOTY, & B HUMKHeil
K. — MUBUMaNLHYIO W MOMKeT Ha-
XOZUTHCS MO 20PUIOHNMOM.

Jlum6 — pupumeiil gpaid gucka Jly-
ubl, ConHlla MAW TIaHeThl.
JlyueBas cKopocTh — IIPOEKLUs BeK-
TOpa CKOPOCTH 00bEeKTa HA JyY 3pe-
HUA HAOTIONATENA; 68 CHUMTAIOT ITONO-
KUTEILHOH, eclIU 0GBERT yAaNAETCH
oT HADJIIOfATENS, ¥ OTPHUATENBHON —
ecau npubiamskaerca. Hanpumep, us-
MepAs CMellleHue THHUA B CHEKTpax
HebGecbix Ten (addert Jomnepa), ac-
TPOHOMBI ONpeleasaoT, HpHbInxa-
I0TCA OHHU WJIU YJAJAIOTCA, T. €. M3-
MEpSIIOT KOMIIOHEHT CKOPOCTH, Ha-
TNPaBJCHHBIN IO «Iy4y 3peHus».
Hepenxo JI. c. masmiBaloT «pau-
aTbHOU CKOPOCTHIO®.
Mesk3BEanuoe MOMIOIEHHE CBETA—
ocnabiienite ONMTHYECKOTO W3IYYe-
BUA, PACIPOCTPAHAOIETOCH CKRO3E
Med3eésdnyro cpedy. Paccesrue u no-
rA0IeH e CBeTa NPOUCXOTUT B OCHOB-
HOM ¥M3-38 ME3K3BE3AHOM MBLITH, TOITO-
MY OHO JOCTHTAeT MAKCHMAJTBHOTO
3HAYeHUsA B HAIIPABIeHUM HA ILIOT-
HbIe [a30-IIbLIeBble MeK3BE3NHbIE 00-
JAKa, CKOHI[EHTPUPOBAHHEIE B [[UC-
we lanarxruxu. B oxpecruocra Connina
B miaockoctn Tamaxktugn M. n. c.
coctaBager okomo 2™ mHa 1 KIuK
NPOAEHHOT0 CBETOM PACCTOSHUSA.
MesksBéanuan cpega — KpaiiHe pas-
peskeHHOE BeleCTRO, 3aMQIHALIee
MPOCTPAHCTBO MEKJLY 3BEZXAMHM B ra-
nakTuKe. OCHOBHLIE KOMTIIOHEHTHI
M. ¢.—3T0 aTOMBI ¥ MONEKYJIHI T34, &
TAKKE MeJTbYadIIue TBEPbIE YACTU -
bl KOCMHUYECKOU Teitn. TTocKonbKY
aTOMBI M MOJIEKYJIbI [a3@ COCTABIAIOT



M—T

ACTPOHOMWUHECKUWE TEPMMUHDI 169

6osee 95% wmacerr M. c., eé uacto
HA3BLIBAIOT «MEK3BE3JHBIM Ta30M».
MeTeop-—BCITbITIKA HIIH CBETAIIHITCS
cJel, OCTaWIMUicd Ha MIHOBEHUe
mocsie pa3pymenus HeGoabIIoro Koc-
MU4ecKoro rena (Mereopouga), Bie-
teButero 8 armocgepy 3emau. pe-
yeckoe Ca0BO Mmeteora o3Havaer
«armocepuoe (wnu nebecHoe) siBie-
uue». B Hapope M. HazblBaloOT «nasia-
o HMu 3eé3tamu». Kax mpasuiro, Me-
TEOPOHABI—3TO YACTUIBl KOMET UM
acrepoupos. Bieras ¢ 6oapmoi cko-
pocThio B arMocdepy 3eMiu, 9TH ya-
CTUITBI OT TPEHNS PACKAISIOTCS U 3a-
CTABJAIOT CBETHTHCA OKPYKAIINH
BO3AYX, OCTaBIsAs 3a cO0OH ApKUIL
cnep — M. Haunbomee momusie M. —
6041061 —OLIBAIOT BUIHDI [aske THEM.
Mereopur (B nepeBose ¢ rpeYECKOrO
«kaMeHh ¢ Heba») —TBEpHOE TEIO ec-
TECTBEHHOTO IIPOHCXOMACHUSA, YIIaB-
[ree Ha MOBEPXHOCTL 3eMiu U3 KOC-
moca. Pasauuanr kamennbre, sxesne-
30-KaMeHHbIe U KenesHvie M. Obriu-
HO OHH HMMeIOT BEC OT HECKONbKUX
rpaMMOB 10 HECKOJIBKIX KHIOTPaM-
MoB. Kpynueiinuii u3 dalineHupix —
greaesnsiit M. I'oba — secur 60 T.
Boasmuncreo M. mpepcraBigior co-
0ol OCKOMKH AaCTepOMIOB, HO He-
KoTOpble M., BO3MOKHO, IIONAJHN Ha
Semmio ¢ Jlyun u gaxe ¢ Mapea.
Hapup — touka Hebecuoil cdeps,
PACIOT0KEeHHAS BePTHKAILHO BHU3
or Habaoparess, B HANpaBlIeHMH,
MPOTHBOMONOMHOM 3EeHUMY.

He6ecuniit mepunnan (s1ar. meridia-
nus, TONYAeHHbI) — GONbILION KpPYT
HebecHoli cdephl, nNpoxoxAUInil ve-
pes senum HabIOmaTeNA MW TOUKH
CeBEPHOTO 1 Y03KHOTO NOAICO8 MUPA.
Ilepecexaerca ¢ 2opusormor B TOY-
Kax cepepa m tora. Mnorga ero ua-
3BIBAIOT LPOCTO «MEPHIHAH» H He-

penKo HMEIOT NP 3TOM B BUAY JHIIbL
nosnosuny Oonpinoro Kpyra, obpa-
IEHHYID B TY CTOPOHY TOPW30HTA,
e CBETHJIA KCIBITLIBAIOT BEPXHIOK
kyabMunanuio (B Cesepuom mouy-
IapHK IT0 [0MKHasg cropoHa Heba,
a B HOmuoMm — cepepras).
HeGecubiit 2xBaTop — G0s1b1I10 KPYT
HebecHOM cdephl, PABHOYAATEHHBI
OT CEBEPHOTO M I0MHOTO RNOAIOCO8
MUPA; JEKUT B IITOCKOCTH 38MHOIO
3KBAaTOpa M CIYKHT OCHOBAaHHEM
9KBATOPHAJIBHOH CcUCTeMH Hebec-
HBIX KOODAWHAT.

Oxynsapubrii MuKpoMeTp — mpubop,
YCTaHABJIWBAEMBIH Ha OKYJIAPHOM
KOHIie TeJTeCcKONa W MO3BOJAOIIK
H3IMEPATDL YIIOBOIl pazmep Habmwoga-
eMOT0 O0DBEeKTAa W €ro OPMeHTAINIO
otHOCHTeTBHO Mepuanana. [To kou-
CTPYRIMHE Pasinyaior uutsunie O. M.,
O. m. co 3Bespoi cpasuenus, 0. m.
ABOHHOrO H300pajKeHus, 3BE3[HBIE
nuTepdepomerps u ap. Ipocreimuii
n3 aux — "uraaon O. M. Y Hero B do-
KUTBHOM MIIOCKOCTH OKYJIApa pacmo-
JIara¥oTca J{Be MapaUIeNbHBle HUTH
{O0BIYHO U3 MAYTHUHBI): OHA HEIOo-
ABURHASA, 8 BTOPasa HATAHYTA HA paM-
Ke, KOTOpas MepeMelaercsa moBopo-
TOM MUKPOMETPHYECKOTO BUHTA. Pas-
ABUrasg HUTH, U3MEPAIOT pazmep ofn-
eKTa, HallpIMep, PACCTOAHIE MEKAY
KOMTIOHEeHTAMU ABOHHOMH 3Be3fbl. A 110-
BOPAyNBas Bech NPUOOD BOKPYT O11-
TUYIECKOH OCH TeJ1eCKOTa, U3MepAIOT
opueHTauuI0 O0BEKTa OTHOCHUTENb-
HO HaNpaBJIeHHs HA NOAOC MUpA.
Ocp mupa — npsmas, poxopsiias
depe3 neHTp HebecHo# cdepbl mna-
pasdseBsHO OCH BPAIEHHA 3eMIH.
Boxpyr O. M. coBepriaercs sunumoe
CYTOMHOE ABMIKeH e HeDeCHbIX CBOTUIL.
Hapanaaxe — pugnmoe  cMmengerme
fosee Gumskoro obmexra Ha ¢oue
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Gosee HANEKUX NpH HepeMeleHnn
Habonarels ¢ OJHOrO KOHLA He-
Kotopoii 6a3sl Ha APYToH eé KoHell.
Hanpumep, nonyrogosoe nepemeltie-
Hue 3eMau 110 OpOHTe BLI3bIBAET 3aMET-
uniit I1. y 6au3kux 383/, He NPEBHI-
marmomuil, ognaxo, 17 Ecau yron I1.
(obo3HavYaeTCa KAK T WM p) M o
BHIpasKeH B pafiiaHax, a [UInHa nep-
NeHAMKYIAPHOH K HANPABJIEHHUIO Ha
o0beKT Oaskl cocTasaser B, To paccTo-
aumne 10 o0vexta paBHo D=B/x.
Ilpn duxcuposansnoit 6ase cam ma-
PAILIAKTHYECKUI yIOJ MOKeT CIy-
JKUTH Mepoi paccToAHUA A0 obbeKTa.
B npowmaom 1. o6osznavanca Gy-
kpoid m. Ho B mocienHee Bpems,
yrobnt He myTaTh I1. ¢ M3BeCTHON Ma-
TeMaTUYeCKOW KOHCTAHTOW, €ro CTa-
nxu obosnavath GyxBOH p.
Hapcek — paccrosaue 1o 00Bex-
T4, napaisarc Koroporo npu Gase
B 1 acmporomuneckyro edunuyy co-
crasuzger 1”; I1. pasen 3,26 csemo-
6020 200a wiu 3,086-10'6 M. Pann-
ure cokpauénsoe obossauenwe JI.
B PYCCKOH JnuTeparype OBLIO «IIC»,
HO Telephb ero 3aMeHMId Ha <«IK»,
yro6bl He OBLIO cOBHAfeHusa ¢ 060-
3HAYEHVIEM MHKOCEKYHIBL.
Ieneasuprit eer Jlyubi — TéMHas
yacth JIyns, ¢1abo ocBeménHan coi-
HEYHBIM CBETOM, OTPAXKEHHEIM 3eM-
néii. OcobeHHO 3aMeTHA B I1IEpHOJ Ma-
asix ¢as JIyHH, cpasy nocie HOBOAY-
HuA, Koraa k Jlyne obpanieHa nouru
Bca ocseménHaa ConHIleM moBepx-
HOCThH 3eMJu.
Ilepureit — Gnwxaiimwag K 3eMie
rouka opbutwr JIyEH uIm nckyc-
CTBEHHOIO CIIyTHUKA.
Hepureanit — 6amxainias K Conn-
Iy TO4YKa OpPOHUTHI ILIAHETHI.
Ilomwea mupa (ceBepHBIE M I0K-
HBIH) — TOYKM Iepeceyenns Hebec-

Holl cepsl ¢ ocbio mupa, NMPOXoiA-
el yepe3 HabMIORATEIA IAPAIIIIEND-
HO ocHu Bpamenusn 3emun. Ilpn nHa-
omogennu Heba Kakercs, 4T0 Bce
cseruna obpamalorcs Bokpyr II. M.
Ilonsrrroe gBMKEHME — BUAMMOE Ile-
peMeliieHue naarer Ha goxe 3837 C
BOCTOKaA Ha 3amaf, T. €. B HalpasJe-
HEIH, 00PaTHOM IepeMeleHuIo JIyHE
u Connua. KunemMaTryeckne npuyuHbI
I1. n. y BHYTpeHHUX U BHEIIRUX (1O
OTHOIMEHMIO K opOHTe 3eMau) miaa-
Her pasHble. [IBmKeHne BHYTPeHHUX
mianer — Mepkypuss u Beneps —
MEHAETCA ¢ IPAMOTO Ha NONATHOE U
o0patHo B CHITY TOTO, YTO 3¢MHOIi Ha-
Garofarent HaXOAUTCA BHE X opOu-
THI; TIPH 3TOM IBHIKEHKE CAMOTO Ha-
Orrofaresisi He HMeET PelIaoero 3Ha -
venns. Harporus, I1. f. sBemunnx na-
HeT HA6GMIOaeTcs NG 10 NPHYHHe
mepeMelieHus caMo¥ 3eMin, onepe-
AKAIOLLe BHEDIHIOW NJAaHETY B 3TI0XY
eé npomusocmoanun. C TOUKE 3pe-
HUf 36MHOro: Habmofartels, BHeLI-
HAs IutaHeTa OONBITYIO YacTh BpeMe-
HUY IlepeMellaercs ¢ 3a1aja Ha Boc-
TOK, HO HE3a[0/Ar0 IO HPOTHBOCTOSA-
HUA OCTAHABNMBAETCA YW HAUMHAET
EBATATBCA C BOCTOKA Ha 3amag, Ao-
CTHIas MAaKCUMaJAbHOU CKOPOCTH B
MoMeHT nporusocroanusa. Yepes ne-
Koropoe BpeMs eé 1. 1. npexpaaer-
cfl M1 TIOCJIE CIROAHUA CMEHsAeTCA Npsa-
muiM. CymiecrsoBanue I1. f. cBa3ano
¢ 3aKoHOM TtAroreHus HrlotoHa, n3
KOTOPOrO clegyeT, U4To ¢ yIAJeHU-
em or ConHna yMeHBILIAETCA CKO-
POCThH ABMIKEHMH IJIAHET [0 KPyro-
BRIM opOuTam.

IIpeueccnn—rounvecxoe BHKeHHE
3eMHOM OCH BOKDYT NOJIOCA dKAUN-
muxrw ¢ nepuogom orouo 25 800 ner,
BLI3BAHHOE MPABUTAIMOHHEIM BIIK-
Aunem Jlynsl u ConHua Ha 3KBaTO-
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puaigeHOe B3myrue 3emau. Bemen-
creue I1. nebecHwlit sKBATOD MOBO-
PAYMBAETCA ¢ TeM jKe IIePHOIOM B Ha-
NPaBACHUM CYTOUHOrO [ABUIKEHWA
CBETHJ, & TOYKH ero IepecedeHusd
¢ BRIMTOTHKOR (mouku pasrodencm-
8liA) IePeMEIIAIOTCA HABCTPeTy BUAM -
MOMY rofYHOMY IBIKeHu0 CounHua
N0 AKIUNTHKE CO CKOPOCTHIO OKOJO
30" B rom, pemas Gonee paHHUMU
(npenBapAA) MOMEHTHI pPaBHOAEH-
cremil. CI0BO «mpeneccua» mpoMc-
XOMWUT OT JATMHCKOTO praecessio —
npefBapeHue.

IIpensapeHue paBHONEHCTBUH Jie-
JIAeT TPOITMYECKHUI TOf, KOpoYe CHfe-
puueckoro (3Béaguoro) roma. H ro-
MY ke, Me[JeHHOe U3MeHeHHne OpH-
eHTal UK HeOeCHOTO 3KBATOpa W Me-
peMellleHHe TOYKH BECEHHEr0 paB-
HONEHCTBHA BBLI3HIBAGT H3MEHEeHMe
DKBATOPUAJBHLIX KOODIMHAT BCEX
HebecHbIx cBetui. Umenno nosromy
B ACTPOHOMHUYECKHX KATAJIOTaX M aT-
JacaxX YKa3bIBAETCA 3II0XA, AJ KOTO-
po¥l IpUBeREeHEl KOOPAMHATH 3BE3[.
ITporuBocTOstHIE — TaKoe pacmono-
JKeHWe IlaHersl, 4ro €€ Jdoszoma
skaunmuveckas oraudaerca ua 180°
ornoarorsl Connna. B I1. naanera ne-
peceraeT HeGeCHBIN MepHIUAH B HOJ-
HOYb, PACIIONATAETCA DIMIKE BCEro K
3eMmite 1 NMeET MAKCUMATBHBIN OJiecK.
IIpamoe Bocxoskaenne — yrodi, uame-
pAeMBIi K BOCTORY BOJEb He6eCHOro
IKBATOPA OT MOYKL BECEHHEL0 PAGHO-
dencmeus 10 MepUAMaHaA, NPOXOHA-
Ulero 4epes noawoc mupa u Hebec-
HOE CBETHIIO.

PannanT — TOUKa NepCHeKTHBHI, M3
KOTOPOW KaKYTCH BHIXOUAIMME 00'b-
€KTHI, MAapAJIeNBLHO ABUKyIIMECT B
cTOpoHY HabIomaTeNst, WA B KOTO-
POH CXOAATCH TPAECKTOPUM OOLEKTOB,
yaangwmuxcd ot Habmonarens. Ha-

mpuMep, A MOTOKA apalIenbHbIX
METEOpOB 9TO TOYKA Ha Hebe, 3 KO-
TOPON OHM BBIXOJAT, T. €. B KOTOPOH
[EPeceKalOTCAs MX TPONOJIIKeHHbIe
Haaal TPAeKTOPHU.

PaBHOZEHCTBUA TOYKY — B TOUKN
HebecHOH cdepsl, B KOTOPHIX DKJIHUII-
THKA TlepeceraeT HeGeCHbIA IKBATOP.
Iepexonst U3 HOMKHOTO NOTYIIAPUA
B ceseproe, CoHIIe MPOXOKT Yepes
TOUKY BECeHHEr0 pPaBHOXEHCTBUA
20 unm 21 mapra, a obpatHo — ue-
pes TOYKY OCEHHero paBHONEHCTBUA
22 unu 23 ceursabpsa. B atw gou no
Beeil 3emne ConHue mepeMeraeTcs
o seby 0T BOCXOAA 0 3aKaTa MOuTH
poBHO 3a 12 yacos u, cIenOBATENbLHO,
Be3Jle MPOIOIKHTENHLHOCTD [IHA 1 HOYH
onuHakopa. Yepes TOUKY BeceHHEro
PABHOMEHCTBUA TPOXONAT HYJEBbie
MEPHIHAHDL B 9KTUITHYECKON 1 9KBA -
TOPHANTHHON CHCTEMAaX KOOpAMHAT.
Oxono 2000 met Hazaf, Korya actTpo-
HOMMA CKIAILIBAIach KaK HayRa,
aTA TOUKA PACIIOJarajach B CO3Be3-
num Osna. B pesynprare npeyeccuu
OHA IlepeMecTUNach npuMepHo Ha 20°
K 3amafy ¥ Teneph HAXOMUTCA B CO-
3Bespuu Pri6. Touka ocennero pas-
HOOEHCTBUA paHbine Owlia B Becax,
a tenepr Haxogurca B [lese.
CBeTHMOCTSL—MOLIHOCTD M3 YYEeHUS
HebecHOro Tena, T. e. KOJIWYeCTBO
9HePrau, U3Ty4aeModl UM 3a enu-
HHLY BpPeMeHH.

CBeTOBOJ TOJ — paccToAHME, KOTO-
poe cBeT NPOXOOUT B BaKyyMe 3a
1 semuoit (mponuueckull) 200; coctas-
aser 9,46-10" M wmu 0,307 uk.
Cnpepuveckuit nepuopn obpamenns
niyn Bpamgenns (nar. sidereus, 3pésp-
HBIil ) — 1€ pUOJI, OTIPEICTSHHBIN B He-
BpaIamuieiics cucreMe KOOPIUHAT;
Kak OBIO IIPWHATO pPaHblie TOBO-
PUTB ~— OTHOCHUTEJBHO 3BE3J.
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Cnuopnyeckunil mepmon odpamenns
uan Bpaumenusa (rped. synodos, co-
Oparue, CoeMHeHNe) —ePUOJ, Ollpe-
JEeJEHHBIN OTHOCHTJIBHO JBYIKYII{ei-
ca 3eMin; M3-3a IBMKeHNs 3eMiu
1o opbuTe He COBHAflALT ¢ CHAEpUYE-
ckuMm 1epuofoM. Tak, cuHOMITYeCKH
1. 0. 3KBATOPUAIBHBIX ca0éB ConH-
1a—26,84, a cugepuueckuii—25,4%.
C. . 0. maanersr Boxpyr Connna pa-
BEH BpPEeMeHU MeKIY eé ABYMA Hoce-
JOBATEJIbHEIMI OJHONMEHHBIMY ROH~
hHUrypayisaMu, HampuMep, HUKHKMH
coepuHeHuAMHA. [lns nBuKeHUs 10
KPYrOBHIM OpOMTAM MOMKHO IIOJY-
YUTH CBA3b MEIKAY CHHOTMYECKUM (S)
u cugepuyeckum (7T} mepHomamu
NJaHeTsl: I8 HIGKHEX maner 1/8=
=1/T—1/T, pnsa BepXHNX nIaHer
1/8§=1/Ty,—1/T, rne T,— cune-
pWUECKWH Mepuos J3eMiiu, T. e.
1 3Bé3HBIN TOf.

CKrioHeHHME — YIIIOBOE PACCTOSIHHE
cBeTHNIA K ceBepy (O 3HAKOM «-+»)
UM K 10Ty {CO 3HAKOM «—») OT He-
becroz0 srsamopa.

CoaHuecToauns TOUKM — IBe TOYKH
Ha skaunmure, B Ro1opuix CoiHIe B
TeYyeHMe Tofa JOCTUTALT MAKCHMAJlb-
HOMO ¥ MUHHMANBHOTO CKAOHEHUA.
Oxono 22 wions ColHue NDPOXOmUT
roury serrnero C., rge ero ckjaoxe-
Hue +23,5°, a orono 22 perabps
opoxogut Touky sumHero C., umes
CcKiIOHeHmne —23,5°.

Chnexrpanbhple Kiaccst 38831 —T1eM-
niepaTypHas MocIIe0BaTNbHOCTh KIIAC-
COB 3BE3J1, BBIEJAAEMBIX 110 XapaKTe-
py ux crerrtpos. C. K. 3. TeCHO CB#33-
HBI ¢ TeMIepatypoil (1 B MeHbIIeH cTe-
HeHH—C [I0THOCTHI0 M XHMHUYECKIM
COCTAaBOM ) 3B€31HBIX aTMocdep. [Tna-
nasony >PQeKTuBHbIX TeMHEepaTyp
aBéan ot 50 000 go 2000 K cootser-
cTByeT nociaenoBarenpHoctsb C. K. 3.,

obosunauaemsix Oyksamu O, B, A, F,
G, K, M, L uT. Jonoauuren,Hrie
rracesl R, N i S orpaskaor Bapua-
LMY XMMHIYECKOT0 COCTaBa X0JIOLHbLIX
3B63j1. IIpoMeskyTOK MesKRIy cCOCe/(HU-
MU kaaccamu geaurcs na 10 nogriaac-
cos —or 0 go 9 —c¢ poctom B crO-
pOHY YMEHBIICHUS TEMIEPATYPHI.
Hame Connue umeer C. k. G2.
Cpensee coaHne — BooOpaykaeMas
TOUKA, PABHOMEPHO ABIKYLIAACA ¢ 3a-
najia Ha BOCTOK IO HebecHomy akea-
mopy, M COBEPILAOUIAs NOMHBIH 060-
POT OTHOCUTENBHO MOUKL 8ECEHHE20
DABHOGEHCMEUA B TEUEHUE MPONUHECKO-
20 200a. Bseneno rak BcuoMoraTess-
HO€ PacuéTHOE CPeCTBO AMid YCTAHOB-
JIEHIsT ORHOPORHOMH MKaNbi BpEMeHU.
Crosinme — RaMyIasnca OCTAHOBKA
B BUAVMOM JIBVKEHUY TUIAHOTH TIpU
eé mepexope OT NPSAMOTO IBHIKEHUA
K nonamuomy ¥ Hao6OpOT.
Cymepru— Bpems cyrok, korna Con-
1€ HaXOAUTCA O] 20PU30HMOoM (Tiepesl
PaccBETOM WM TI0CJe 3aKaTta), HO BH-
JeH COJHEUH B CBET, PACCesiHHBIN
B BEPXHIIX CJIOAX 38MHOI aTMOC(eph.
CyrkM — euHUIIA BpEMEHH, pAaB-
nas 86 400°, Mcropugeckn C. Bo3-
HUKIH KAK OEPHOJ BHIMMOTO RBH-
swenua Connua Ha nebe 3emun.
CyTru 3BE3HBIE — ITPOMEIKYTOK Bpe-
‘MEHH MEKLY JBYMA TOCHE0BATENb-
HLIMH BEPXHUMN KyJIbMUHATHAMA
TOUKH BeCeHHEro paBHOXEHCTBUA.
Pasen 234 56™ 04°. C. 3. pensres
Ha 3BE3IHBIC YACHI, MUHYTH H CEeKYH-
Abl. 3BE3AHBLT YaC KOPOYe 0bIIenpu-
uaroro vaca Ha 9,86°%. Kak equnnna
spemenu C. 3. ynorpebuswres pen-
KO, B OCHOBHOM IDH OpraHU3aLNK
aCTPOHOMMYECKUX HabNONeHMiA.
CyTiH HCTHHHBIE COTHEYHBIE — T1PO-
MEMYTOK BPEMEHH MeKAy ABYMA 110~
CAEMOBATENLHBIMU KYAbMUHAYUAMY
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Cosuna. Ipogommurensaocts C. 1. ¢.
B TeUeHHE Tofla M3MeHserca npubau-
suteqanno ot 86 399,75 no 86 400,45,
ITO NPOUCXOAAT M3-3a HEPABHOMED-
HoCTH rofiuyHoro apwkenna Connna
10 9KAUNMIKE A BCIECTREE HAKTOHA
SKIUIITURYU K HEOECHOMY IKEAMOpY.
TepMunaTOp — JTHHUA, OTILAAIOIAN
OCBEHIEHHOEe moJymapue JIyHH
WIM TUIaHeTHl OT HEeOCBemE@HHOro.
Touka BeceHHEro paBHONEHCTBHA —
CM. pasHOOeHCmeus. MOuKU.
®a3za—onpenenéHHas CTAaUA B TiepH -
OlMY9ECKOM H3MeHEHHH BAIAMOM dop-
MbI OCBEIEHHOTO noaymapua JIyHel
nnu niaadersl. Hanmpuwmep, @. Jly-
HBl — 3T0 HOBOJYHUWE, TepBas 4ver-
BepPTh, IIOCIEeJHAA YeTBEPTH, HOIHO-
ayumne. @O. Jlyun sblpaskaercs 4u-
CAEHHO KAaK OTHOLIeHWE IIOUaH
OCBEIUEHHON 4acTH BUAUMOIO AMC-
Ka Ko Bced ero naomanu: 1 — nos-
noayuue, 0 -— nosoayume, 0,5 —
nepeag 1 HOCHEeNHAA YeTBEPTH, U T. II.
®. sammenus — [OAA  QHAMETPA
mucka Commpa (unu Jlyunr), 3a-
KpbITas 3aTMEBAOLIUM O0BEKTOM
(1. e. Jlyno#t mwim Teunio 3emiu).
QanaT — TAKEABIN  COPT ONTUYE-
CKOTO CTeKJIA, cofepsKauuil B 60Jb-
1NOM KOJMYECTBE OKHChL CBWHIUQ;
ornndaercss 66abmuM  Koadduun-
E€HTOM NPelOMJeHMs, HO MeHbIIel
ducnepcueli, ueM y CTEKJIA COPTA KPOH..
®orocdepa — HENPO3PAYHBIH HIK-
nuii cnoit armocepsl Connna, Ko-
TOPHII MBI BHJIUM B ONTHYECKHH
TEJECKON W BOCHPUHMMAEM Kak
nopepxHocts Coanna. Tommuna O©.
200—300 =M, Temneparypa B Heil
YMEHBUIAETCA ¢ BBICOTOH OT 8—
10 terc. K pgo 4300 K. Or mpyrux
ciaoés Coanuna O. ornuvaercs MU-
HUMAJBLHOH TEMIEPATYpOH M HU3-
KOIl CTeNeHbl0 MOHU3AUUE Irasa.

Xpomarnyeckas aGeppamma — pas-
MBITHE W OKpPalleHHOCTb Kpaés y
1300 parkeHUs, IOCTPOCHHORO JTMH30-
BLIM O0LEKTUBOM, BO3HHMKAOIiee
13-32 Pa3HOM CTeleH# NpeoMIeHUs
Jy4edl pasnUYHOTO 1BETA.

Yacosoil yros — yrioBoe paccrosi-
HUe, M3MEpPeHHOe BAOJb HebecHo-
20 skeamopa Ha 3anaj oTr Hebec-
HOTO MEpPHJMaHa [0 4acOBOTO Kpy-
Ta, NPOXOMATIero depe3 u3bpaHHYIO
toury Ha HebecHon cgepe. U. y.
3Be3IBl PaBeH 3BE3JHOMY BpeMeHH
MUHYC OPAMOE BOCXOMJCHME 3ITOH
3Be3fibl. BblparkaeTcs B 4acoBOM Mepe
u3 pacuéra 24"=360".
JKemeHTpHCnTeT OpOMTHI — YKCJIO,
xapakrepusywouee GopMy OpOHTH
KOCMHUYECKOTO Tejgd, B TOM chyyae,
ecsy e€ MOKHO NPEICTABUTDL OJHUM
M3 KOHWYECKUX cedeHHil (KpyrT, au-
aunc, napabosaa, runepbona). IJ. o.
obo3HayaeTcs JATHHCKOW OYKBO#M e
W BBIPAKAETCS 4Yepe3 OTHONIEHWE
Goabwoi (a) m manoit (b) momy-
oceit opbute: e?=1—b%/a®. Ilpn
e=0 opbuta kpyrosas, npu 0<e<
<1 — sanunradeckas, npa e=1 —
napabonnueckass, npu e >1—run-
nepbosxudeckas.

damnmka — pugumbli nyTs Con-
na ua HeGecHoil cdepe B TeyeHue
mponuyeck0zo 2oda; OONBIUOW KPYr
B MJIOCKOCTH 3eMHOH Op6uThHI.
IxernakuMs (mar. exstinctio, rame-
HUe) —nosjHoe ocaabiaenne cBeTa pu
€r0 BPOXOIK/AEHHN CKBO3b BEUIECTBO,
HampuMep, CKBO3b 3eMHYI0 aTMocde-
Py, BHI3BAHHOE TIPONECCAMU MOTIO-
IieHUsA ¥ pPaccesHNsA KBAHTOB.
diioHrauuA — yrioBoe pPacCTOAHUE
MEKNY [ABYMs TOUKamMu HebecHOU
chepst. [lna nnanernt — pasHocTsh
IKAUNMULECKUT J0A20m TIIAHETHI
u Cosnna.
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