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INIPEJVCJIOBUNE

Han msvn seesgmoe BeGo. Cornacurtech, 4YTo Mano
KTO U3 HAC IMEeT DIeMEHTAPHBES aCTPOHOMUSECKNe BHAHIA
o «uebecHoit reoMeTpHiY, 2BE3MaX ¥ HPOTECCax, MPoHeXo~
AAumx B HeX, o Haimell Conmeunoli cucreme. Ho ceropmmsa
YeTOBeK, B KAKOU Gbl camoil oThnanenHo#W 0o6JacTH HAVKU
WIN HAPOXHOTO X03HCTRA OH HU pafoTall, MOMMKEH UMRTDh
npepfcraBieEne, Xota Ou m obmee, o mameit Comuneumoit
cpcreMe, 3Be3[aX H COBDEMEHHHX JOCTIHEHUAX aCTpOHO‘
MUM, TaK KaK Ha NPOTAKEHUA BCell HCTOPUN YelioL.euecTsa
BCTPOHOMESL HTpajia § uUrpaet Goneuy ponbs B Qopmi-
POBaHUY HAYYHOU KapTRHBI MMpPa, CO3MaHEH QUI0COPCKUX
H MHEpPOBO33DEHYECKHX CHCTEM.

Korna acrpoduseru Axamemuu mayk CCCP Brimnm
¢ TpenNioeHHeM YCTaHOBEHR Teneckona «OpmoH-2» Ha
Gopty onmoro U3 KocMuaecKkux kopabuedt, gam ¢ I1. Y. Kuu-
MYKOM IPHIIIOCH TpPOHTH [OBONBHO CePbe3HLI KYpC o
aCTpOHOMUHE # acTpodu3NKe B Iporlecce MOATOTOBKU K IO~
ety Ha kKopabiae «Cow3-13», U # ¢ yBepeHHOCTEI0O MOTY
CKA3aTh, UTO IPN 9TOM MOH KPYro3op KAK HelNOBeKa O
HEKEHEpa, SHAUHTENHHO PAaCIAPHICH.

B mamm pBEHM, Korja #WheT METEHCHABHOC OCBOCHUE KOC-
MIYeCKOTO MpOCTPAHCTBA YeNOBEKOM M CaMa KOCMOHABTI-
K3 CTARHOBHTCH OTPACABI0 HAPOAHOTO Xo3siicTRa, Banml
npencraBicEnsa o Beenennoil Henpeprnero oforalqanorcs
HOBHIMH CBe[leHEAME, ACTPOHOMIS 13 HAYKH Ha0I0IaTe b
HOIl OpEBpADIaeTCA B  SKCHEPHMEHTANBNYH 0OGNAacTE
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suagus, CerogEA MH 9mTaeM M CAHIIEM O Ksasapax,
Oy1nCapaX, HEWTPOHHHX 8Be3[aX, «UePHHLIX AHIPAXY
o T I

A Beny eme fecsTUNeTHE HA3AJ OTH NOHATHA Oniam
a0 CorceM HEWSBECTHH, Nu60 NOCTYUHHW JAINL YBROMY
KpYry CrenumaiucToB. Tedeph ke OHH CTaJIH HEOTHEMIIE-
MO# HACTBIO COBpPEMEHHOH acTpOHOMHYECKOH TEpPMHHO-
zJornm.,

Ileper mamm Berasta mpaKradecKass npobliemMa — Kak
MOKHO JIyUIle HBYYHTH 3BeagHoe HeGo, y3HATH W X0powmIo
H3YIATH COSBE3AMS, ONODHEE 2BE3JH, MADMIPYTH Hepexo-
JIOB 0T ONIHOTO CO3BE3NHs K Apyromy. Bens moxe 3penmsn
¥ Hac B Kopa6ae CHIBHO OrDaHUIEHO — ME CMOTDPHM B HiI-
mounuarop. HaM my:Kuo 6o yBepeHHO oupefiensiTh
MAPIIPYTH IepeXofoB OT OJHOTO CO3BE3NHs K APYromy,
y106H Hamboee KOPOTKUM IyTeM NPHHATH K BafaHHOMY
ydaacTkyY He0a W Haiith 3Be3nn, IO KOTOPHM Hano Osiio
OPDHeHTHpOBaTh W CTabmnumarporarb Kopabas, oGecueunm-
Bas onpefejeHH0e HAUPapIeHpe TeNeCKONOB B IIPOCTpaH-
cree. Hormeuno, sajjaua sta Onina He W3 nerkmx, teM Gonee,
4T0 00BeM acTpoHOMUYeCKHX 2HAHEN y HAc mepem aTmM,
CKasKeM IPAMO, OTPAHIIHBAICS BCOTo JHIIb pAaMKEAMHE Cpef-
Heit mikonel. Mer 8Eanm mpnmepHO, Kak HailTH cosBesgme
Bonpmoit Megsenurer, Mastoit Mensenr iist, Ilonapryio apes-
Ay, HY, 4 eule, B XYYdeM ciydae, cossesnme Haccmonen.

A specy HYREHO GHUIO HBYYHTH OKOAO BOCBMHIECATH
coapeannit. Ho, rnasmoe, 3afava Owia mETepecEas. 3Ha-

quTenvHas YACTE HAOIeH ACTPOIOMIYECKOH IOATOTOBKH
npoxonuia B MocroBckoM mnanerapnn. B 3tax samsarmax

yuactBopanu e Tonbko II. KnmMmywr m =, HO B BCe maimm
ToRAapHIN — kKocMOHABTH. OT 3Be3AN K 8Be3ne, 0T €o-
BBE3Ms K CO3BE3JNIO ML PACIYTHBAIH 1a0UpNHETH BBE8N-
HEIX y30pOoB, HAYYWINCHh HAXOAMTh B HHX CMBICIOBHIE
QUTypsl U HY/KHHE JIJIA HaC JHHIH HaUpaBjeHi,
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Merogams acTpodusmkm M OBXa/leBalH Ha TeopeTH-
YeCKHX BRHATHAX H HENOCPeACTBEHHO Ha DBropaxaHCkoit
actpofuamgeckolt obcepparopnu. Ilomorno mam m mayde-
Epe 8BesfHOro Hefa ¢ camomera, a Tak:ke BHIeSAH HA
Bafiroryp.

B croeit noproToBke MH MCIOIH30BAJIM H CePHE3HBIO
KYpCH @0 AaCTPOHOMMH M HAYYHO-IONYXSpHES KHUTH,
Cpefld KOTOpHX o0CO0eHHO NEHHOX ONA HaC OKa3aiack
keura @. 0. 3urensa «Corpormma sBeagHEOTO HEbas,

IpennaraeMast YATaTENI0 KAMIAa HOMOYKET eMY HE TOJb-
KO0 NOSHAKOMHTECA CO 3Be3OHHM HeGOM, HO I Hay9YHT €ro
npueMaMm OLICTPOro H YBePEeHHOrO OTHCKAHHS CO2Beafmi
¥ HaBHTAIMOHHEIX 3Be3J], OKa)KeT NPAKTHYECKYI0 TOMOIIE
HE TONBKO JIOGHTeXAM aCTpOHOMHH, HO M BCEM TeM, KTO
0o pofly cBoell MeATeNLHOCTH BCTpedYaeTcs ¢ Bafaveir opm-
eHTHPOBAaHNA WO BBE3JaM,~— reofies|mcTaM, Kaprorpadam,
mMTypMaEaM, JNeTYRKaM-KOCMOHaBTaM. B cosgammm atoil
RHETH aBTOpaM LOMOTr OIBT, HAKOIUIEHHH B IpoOIecce
BaHATHH C KOCMOHABTAMHM W aBHATIHOHHBIME INTYpMaHAMH
B MockoBcKOM InameTapHnum,

Hapany co ceenemmamu mo cdepudeckodl acTpoHOMEM
B8 KHUre [apvo o6pa3Hoe, MOITH XYNOKECTBEAHOE OIICAHNO
co3Besnil, DpUBEleHH pPEKOMEHJANUE IO B3ATOMOHAHEIO
RayKIoTo M3 HEX, MeTonhl opmentrponanmd. Y xors apro-
PH HE CTAaBMIM OeNbi0 [aTh mofpolGHHIT pacckas o pas-
nWYEHIX ABNEHHAX Bo Bcemensoit, Bce ke mo xopy onmca-
ERsZ TeX WM WHHIX KOCMHOYeCKMX 0GHexToB OHH COBep-
IIeHHO TPABHIILHO OTMETHNIE HEKOTOPH® H3 HAX B KaUeCTBE
mocTompMMeuaTenpHOCTEll — Ge3s  3TOro  ONMMCAHH®  CO-
8Besquit BrrJIANeno Ou ofHOOGDPA3HHM W HEKOHKDETHEIM.

Jlnga Bcex, KTo Hay4aer 8EesfHO® HeDo, BaXKHO YCTa-
HOBETH KaKue-IHGO0 deTKNe acCOOUanud C KasKOuM W3
ceetmn — Gyap oro ceermenHa o Oxecke m paccrosfHMN,
pasMepax H TeMIepaType, MCTOPUH HM3YYeHHS MU CBASH
¢ MEPOMOrHIECKEME COOHITHAMHE,



Eme onmoit otmnmautenwroil ocoGeHROCTBIO RACToRMmIEH
RHUTH fABIfAeTCH NOAPOOHOS ONHMCAHNE HE TONBKO CeBep-
HOTO, HO 1 I0KHOTO 3Be3MHOTO Heba, 4To Mo/keT OKa3arTbCH
IONEeSHKIM T TeX, KTO TIoCeINaeT CTPAHH IOARHOTO
HONYTIapPHAL.

Ha mofi esrasm, aBropam BHonHE yhanoch fobHMTRCS
MOCTABIEGRHOM Ienu H DOTOMY YTeHHe 9TOM KHHTH MAJIA
MHOTHEX OKaKeTCA HE TOJNHKO HHTEPECHHM, HO M [10Ie3HBIM
nesioM.

B. B. Jlebedes

19 mag 1977 o Tepoii Corercroro Comwoaza,
JeTauK-RocmoEasr CCCP



BBEJ[EHUE

Yesorex B HeawaroMmonm ropone. Heolxonusmo paiitn
KpaTIafmmid IyTh K ONpeeNennoMy 3JaHuUIo...

ITyteruecTBeyENK B rycroM ltecy, OPOTAHYBUIRMCH Ha
COTHH KHJIOMeTpoB, WIW B oTKpHToM noxe. Hano we 3a-
GuynnTees, HafiTH BepHOe HAINPABIEHIE NRIGKEHAS,

HKopaGnw B oxeane, Biaam ot Seperos. Ilepej kaunra-
HOM W IUTYPMAHOM 3ajada — OUPEReNHTh CBOE MeCTOmu-
no;ieHUe Ha Bofuoll paBHEHe, IDONOKNTL KYyPC K HaMe-
YeHHOH Iedd...

Camoner ma Gosabmol BeICOTe, HAX o0JaKaME, HempH-
HUI[aeMas cepoBaTo-0OejioBaTas IeJeHA CKpHIBaeT OT JeT-
TW1K0B moBepxHOCTH 3emad. o nuior Bce BpeMA fosked
8MaTh, HAJ KAKUMI IYHKTAMH OH IIPOJETaeT M MOpUBECT
MaUIIHY K 3afaHHO# TOYKC...

Opb6urtanenas RocMudeCKas cramnmuda. Benyrc:a acrpo-
dusndeckne nabmopenud. HoCMouaBTH NOIKHE COpHEel-
THPOBATH CTAHIMIO TakHM 00pa3oM, YTOOH HM3MEDUTENFR-
unit mpnbop, Hampumep, PEHTreBOBCHHI Teneckor, Onul
HAIpaBJjied B ONPeieJeHHY0 TOYRY Heba W B TeueHHe Bee-
ro BpeMeHm HaOMIOJeHUWHA YOep:RUBAThH CTAHUMID B COOT-
BeTCTBYIOMIEM ITOJIQH{EHHH...

Bce otn BHemmEe pasHOPONHEE CHTYALMU PORHAT OHA
o6mas wepra. Bo pcex mepeynciIeHHRX U MHOTEX NDYIHX
CXOMHBIX CAYYadAX BOSRHKAET 3afaUa: ONPENeiNTh TOTHOE
MECTOIOIOMKEHRe TOTO WJIH HWHOro o6HeKTa B NpOCTPaHCT-
Be O OPHENTHUPOBATHCA OTHOCHTEJNBHO TeX MM MHHX Ha-
npasieHnui,

Pemmmts 31y 3aflauy, 0'CBUIHO, MOKHO TOJLKO B TOM
clydae, eCAU HMeeTCS HEKoTopasa cucreMa orciera. HHw:-
MH CJOBAMH, ONpefeNuTh HOJOKeHNe B IPOCTPAICTBE
«8000mMEe» HeNb3dA, 8 MOMKHO TONBKO 110 OTHOINEHHI K Ka-
RuM-JuGo onpemeneHnnM o6beKkraM. Ecam peus uper o
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mabnogatene, XoTopHA EAXOOUTCA HA MOBEPXBOCTH JeM-
Ix, TO TakuMd o0DBEeKTaMH MOTYT ABHTLCA T€ IAHM HHLIG
TOUKH NN AUHNE, HEMONBIKHO «3aKpeIUICHHHEY Ha ee
noBepxuoctd. liMeHHO Takyn poiis HTpaeT X0pomo BCeM
H3BeCTHAA CHCTEMA 3eMHLIX 2eozpauueckur koopdunam.

T'eorpagmgeckne KoOpPAHHATH — 3TO ABA YHCHA, eIMH-
cTBeEREIM 00pa3oM QHECHPYOINHe TONOKEHNe TOYKH HA
semuoil mosepxmoctd. OfHO M3 HAX — WULPOME — Yrio-
Boe pacctosinue (T. €. pPACCTOAHEE® B TPAgycax) Memay
IIOCKOCTLI0 3@MHOTO 9KBATOPA, KOTOPAs NeNuT HOBepX-
HOCTh Halledl MIAHETH HA J[BA NONYLIApHA: CeBepHOE H
I0;KHOe, I OTBECHOI JIuMHNEH, Npoxofdlleil 9epes MaHHYIO
touky. Hamparnemume oTBecHOM JIpHUE B JAHHON TOYKe
SeMun ompenendAeTcs HANPABIEHWEM HHTE C TPY3UKOM
HA KoHne. Bropoe — doscoma - yrIoBOe PacCToAHVE
B ILIOCKOCTH BKBATOpPa OT HEKOTOPOTO MEPHKAHA, YCJOB-
HO NPHHATOTO 33 HAYaJbLHE{, N0 MEPHAMAHA, IPOXOMA-
mMmero yepes AAaHEYI0 Touky. OO0BUHO TaKMM MepUAHaHOM
CUMTAETCA TPHEBUUCKMI MepHAHAH, KOTODHUI IIPOXOAUT
yepes I'pumBmuckyio ofcepBaTopu0 B AHIINH.

IToctpoerne cmcreMsl reorpadMuecKHX  KOOPAMHAT
HEPA3PHIBHO CBS3aHO C BLileNIGHNEeM HEKOTODHX IpenMy-
MIECTBEHHKIX HANPABNeHnil, BHOOD KOTOPBHIX oImpepelns-
etca ocobennocTaMu 3emim Kak mebecmoro Ttema. 3tm
HAOPABJIEHNA — 4CeRep — 10T I HePIeHAUKYNApPHOe K He-
MY «ocToK — 3amajmy. IlepBoe H3 HuX cBA3aHO ¢ pacmo-
JlOYKEHEMeM B IIPOCTPAHCTBE OCH Bpamenus HAMeH maage-
T, BTOPO® — € HAIPABJICHHEM 8T0T0 BPALIeHHS.

Tarum obpazoM, nua HaOnoAaTelis, PacHON0KEHHOTO
Ha NIOBEPXHOCTH 3eéMnd, MoNHafd 3a7ada OPHeHTHPOBaHHA
3aKJII09aeTCA B ONpefieNeHUn HAaNpaBIeHRA (CeBep ~— ¥OI®
i reorpaduvecKEX KOOpPAMHEAT RaHHON ToukH. Hak masecr-
HO, BTa 8ajlaga BO3HUKJIA IEpeR JIONRME eIfe B OTAajIeH-
HOM IIPOIINIOM, KOTHAa Y YelioBeKa NoSBRIAcCh meobxopn-
MOCTh BAHHMATBLCA TOPTOBNICH I MoperuiaBaHWeM.

Ecin ;xe ToBOPHTH 0 COBpeMEHHO HaM 3II0Xe, TO OpuU-
€HTHPOBAHEME B IPOCTPAHCTBE HABJIACTCS HEOTBEMIEMEIM
3BEHOM B TAKUX BasKuelmmux o6JacTAX yegoBeyeCKol pes-
TeAbHOCTH, KaK MOpCHas U BO3[AyilHas HaBUTALHUA, KoC-
MOHaBTHKA, TEOfle3Hs, CTPOATLILCTRO, METEOPOJIOTHHA, BCA-
KOIro pofia SKCIE[NMINM, & TAaK/{e IYTEMeCTBHA B TYPHU3M.

B wgacruoctn, oficcnedenmem peusieHns Kopadnell u
CaMOJeTOB B COOTBETCTBIM ¢ B3a[aHHKIM KYPCOM 3aHHMa-
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1165 ocobure cnenmanuetn — mrypmars. [Mrypmancrasn
caymba — oflHA M8 CaMBIX BQKEEIX W OTBETCTBEHHHIX
upodeccnit venosewectsa. IlepBrie imTypMamEl, cBemym{ue
B aCTpPOHOMIM, CONpOBO;KNAaiu kKopabnm eme B IV B. o
H. 9., KOTJa eTMmeTcKNe M QWHEKRACKHe HanupycHbe
KopaOnM ocBaHBalm WYTH BRONL adpHRaHCKEX Oeperos
10 AriaETtHYecKoMy OKeaHy. 3abupaluch OTBRYKHHIE MO-
peIlaBaTe; M H RANEKO HA CeBep K BarafodnHoil 3emme
Tyise — coppeMennoil BenuxoGpnrammm, m 3™ Mopckme
BKCIIE[INIMA COIPOBOKJANA ONKITHEE INTYPMaHH-aCTPO-
HOMBL,

He ofxommicss Ges movomm 8Be3n M IereHfapHEIR
Onncceit:

«Pajocrao papye manpsr Opuccel mH, momyTHOMY Berpy,
Beepusnnics, nomiasui. Cufia Ha KOPMe UM MOTYYeil DPYKOW
Pyxn ofpamast, 0B GOAPCTBOBAI; COH HA OYHU 6r0 He CHYCKaJICcH
I ux we cwvoguxn on ¢ Ilmesn, ¢ HuUCXOAAMIEr0 HO3NHO

B mope DBoora, ¢ MemBegunw, B JOAX eme KOJeCHULE
Ima Bocsameit, u Gaua OpuoHa ceepmawmiedl segwo
Kpyr cBoii, cefs BMROrga me Kymas B BogaX OKeasa.

C Heo OorvHs DOBesella €My HeyCLIHO

ITyrs cornamarbh ceOfi, €6 OCTABIAA WO JEBYI pPYKy».

ITospnée actpoHoMmTIeCKRit croco6 ompeneNteHnst Koop-
AMHAT BHICOKO OLEHHN BeJWKMil mermanckmil Moperasa-
tens Xpucropop Komymb (1451—1506), asropuretno 3a-
ABEBOIMH, Hexond 3 cobcTBeEHOro onmrta: «Cymectsyer
nume ofHo OesommbouHOe KopaGenbHOE HCYHNCICHHE —
870 acrpoHoMmYeckoe. CHaCTIMB TOT, KTO C HEM BHAKOMM.

Ha mepsriil B3TIAR MOXHET MOK2BATHCH, 9TO HET CMbIC~
112 OTrpeNiestsATh MecTonoNoKkenne HaboaTejs Ha TOBEPX~
HOCTH 3eMiIM TyTeM HaONOneHmi 3a BHe3eMHLIME oGBER-
ramMA. OEaKO B feficTBETEIBHOCTHE 2T0 He TaK: HEKOTOPHe
0coGeHHOCTH TIONOMEeEnsl H [IBIUKeENA 3eMAE B MHPOBOM
MPOCTPAHCTBE fieRal0T HeGecHHe CBeTHNA HCKIIYATE]HHO
ynoGEsME ob0berTaMm HaONwmeHH# [Ns peImeHHEA 8afad
Ha OpHEHTHpPOBAHHe.

«EnuECcTBeEEO TOYHOM WM Hem3MenHo Ge30TKasHOM M
CYNTaNE JNIb BOSAYIDHYI0 ACTPOHOMHUIO, W 2TO MEJHKOM
DOATBEPANNIOCH B IepejdeTe: TOIBKO OHa BHIPYYaJga HAO
B TPYJHEE MEEYTH, Bela I TOYHO IPHBENA K HaMeYeHHOI
ngenm»,~— nucai B cboell Kmmre <«Ilokopemue CeseprOro
HOJIOCR» WBBECTHHIH . IITYpMaE wmouxdgpHoll aBuamum

H. T. Coupra,
)



A B raure A. B. Beassr oB a «Is Mocksu B Awme-
puxy gepes CeBepHniil moxroc» ckasamo: ¢... CaMuil Bak-
BHiT mpufop HA HameM CaMoJIeTe — COJIHeYHHIN YKa3a-
TEJIh Kypcan.

He cayuvaiigo miofm c¢TaNH NONBBOBATHCA ACTPOHOMH-
9eCKEM CHoCcO00M OPUEHTHPOBAHMSA ¢ HE3AHAMATHEIX Bpe-
med. Ha mporsskennm MmOrmX Bexop EeGecHHE CpeTmINa
CIHYKINIM JIOfAM eJUHCTBeHHKIM CPOACTBOM OpPHEHTHPO-
BaHIf HA MECTHOCTH, ONpefeNeHUA reoTpadMuecKUX -
POT ¥ MONTOT, & TaKKe H3MEpeHHS TOYHOTO BPeMEeHH,

Tlepsoie Tabnuup monoskeBEHMsi CBeTHI OHLIM COCTaBJIe-
nol ['unmapxom (Il B. o B. 8.) — B ero KaTasore mo He-
rotopuM gamEsM Onito 850 8Besp. Iltomemeit (II B, u. 3.)
coctaBua Ttalannel modoskerui mnamer. CymectBeHALil
BKI2/| B pasBmTHe HpPaKTUIeCKOH ACTPOHOMHE BHECI
apaom B XIII—XV pe. Hak mapectHO, B ®TOT Neproxn
2palfcKue yyeHKe MHOro o ycueuwrHo paGotanm B obnaci
MATOMATHKE W ee upmnozeHH#. AuandoncoBr Tabauner,
KoTophiMu mofthaoBanca HonyMm6 B cBoHX mytemecTBrAx,
coctaenienn B 1252 1. Tomencrme TaGummnt — B 1551 r.
B tom e rony cocrapienn Ilpycckme tabnmiu, a Py-
momndurckne rabinus Hemmepa B 1627 r.

Opuaro B Gosmee mupoknx macmrrabax Tabnumel craid
cocrapnsithess B XVII B, yuenrsmn Henamnp, satem Amr-
sou 1 Vonnangmm.

Herycerro acTpOHOMIYECKOr0 OPHEHTHPOBAHMS H3[AB-
EA Ha3bBaetcA HaBurayueil. OiHIM (3 TEPBRIX MepONpHs-
it flerpa I, meurapmero Bmisectn Poccuio ma yposens
HepeJloBLIX eBpoleiicKuX cTpaH, Ghito ocHoBaHue B Mock-
Be, B 3namenpmToil Cyxaperoil GamHe, IIKOJH ¢MaTeMAaTH-
YeCKIX M HABHPAGKUX XWTPOCTHO MCKYCCTB Y4eHus».
IMopyunsn om 3T0 AE0 OHOMY W3 CBOHEX CHOABIKHUEOR,
mareMatky # acrponomy H. B. DBpoocy. Cpeam mepmrnix
yuprenell 9toit mronw 0wyt JI. O, Marannkuit, ygeOnux
KoTOporo «ApudMernKa, CHpPEYh HAYKA WHCHUTEJBHAAY
crayl ogHmM ®M3 «par yuenoctmy M. B. Jlomowocosa.

Honeuno, cospemeHHE® CIOCOOH ACTPOHOMUHECKOTO
OPHEHTHPOBAHUA HMEIOT Majio oOWIEro € TeMy, KOTOpPHIE
N3yHadnch B «HaBHrankoil meone». Ho seesmmr ocrasmicek
Te ;K@ CaMbie, M He TONbKO COBDEMEHHHE MOPCKEE I aBHa-
NROHHHE IITYPMAHB, HO ¥ JETYNKH-KOCMOHABTH OPHEH-
THPYIOTCHA TO CO3BE3NUAM, BOCHETHIM IOSTAMH [PEBHOCTH
T'omepou u T'ecmogon,
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C npyroit cTopon:!, B Halle BpeMs NOABHICA AN 9HCTO
TeXHUIECKUX CPEJCTE, Ipese BCEero paMoTeXHHYecKAX,
€ HOMOIIBIO KOTOPHIX MOMHO ¢ GONbLOH TOYHOCTHIO W BH-
COKOH CTereHbI0 HAEKHOCTH HEe TONBKO ONpeiedAfTs HoJo-
JKeHENe B IPOCTPAHCTRE, HO U ABTOMATUIECKH BLIEP/HUBAT
B Ipolecce FBIKEHHMA 3ajaHuoe Hanpaenemue. B cospe-
mepnO# apHanmy, HaOpHMeD, ONHHM N3 pacCHpoOCTpaHeH-
HHX PalHOHABUTAIUOHHKX CPEACTB ABIAITCA pajdoMad-
k. OHA GHBAIOT (CIYXOBBLIMH®, KOTZa OIJIOT OLpeNeNseT
KypC I'0 MAKCHMyMY HNTM MHHHEMYMY IepefaBaeMoro Cur-
Hajda, # GBPHTGJIBH]:IMH», ROTjI8 .TII06LI9 OTKIAOHERNAA OT
Kypca BHIBHIBAKOT COOTBETCTBYIONIME OTKIOHEHNA CTPelKH
KOHTPONRHOrO IpmGopa.

PafHoBaBUraNUORERE METONK BECHMA ONePaTHBHEL
C moverTa moiyuenus mudopmarum ot npubopoB no Mo-
MeHTa ONpeJe]eHNA TOYKK HA KapTe IPOXORMT BCero He-
CKONBKO MHHYT.

Cnenyer, ofHAKO, OTMETATH, 9T0 B ApKTuKe # B Au-
TapKTH/le MOBCEMECTHON CHCTEMBI 8€MHOTO pafMOHABENIE-
HIA TOKa HE CYMECTBYeT.

Basxmoe sHaueHme B COBPEMEHHOUl MODCKOHM M Bu3LyHI-
HOil Hapmramp® mnpmoOpeN PaRHONOKAMUOHHEIA crocob
omnpefelienud Kypca M MecCrtomosoxkeHdst Kopabna. Ilpu
»TOM HCIONB3YIOTCS KaK pafAuoJORALuOHHEE W300pa-
JHEHWA eCTeCTBEHHKIX o04epTaHmi 0eperop, TaK u CHI-
H&JIBl, OTPKEHHEe CIe[[MANBHRIMHA OTpa’kKaTedsMu, Yc-
TaHABNOBaeMHMH Ha Geperax ®  Ha  IIaByYHX
CpencTBax.

Hapsany ¢ maccHBHEIME OTpaaTensaMy pPaguoOBOIH
OpEMEHATCS M AKTUBHEI® — MAARU-OTBETYMKH, KOTODHIE
B OTBeT HA NPUHEATHI CHTHAX DPAafHONOKATOPA IOCHIIAIOT
cBoil OTBeTHHI CHrHAN, XapaKTepHHHE ANA JAEHOTO Mas-
ra. HomoSmme Maskm ocofeEHO 4acTO MCHOAB3YIOTCA B
UpOAMBaxX M APYTHX CIOKHHIX AAA CYHOBOMIACHHA MeCTax
MEPOBOTO OKeaHa.

B rpampaBEcKoil aBWMAnEH NOXYYHN ITHPOKOE LpHMe-
HEHHe TaK:Ke MeTof pPaiuoiOKAIHOHHOIO HaBeleHus.
Broas Tpacch uepe3 ompefieSieHHBE IDOMEKYTKH YCTa-
HABIABRIOTCA PafmONOKAUMOHHKE CTAHIUHA, LOCHe0-
BaTeNBHO «Iepefawmue» APYT NAPYry ueTAmuil caMoxer.
B cnyuae oreioEeHHA 0T Kypca, oGHADY:;REHHOTO OfHUM
43 JOKaTopoB, Ha Gopr camolieTa mepefarICsa COOTBETCTRY-
omure HONpaBKA.
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NonrocTtrio mepemuia B BeleAN® sNEKTPOHUKHE M TAKAA
TpajMIMOEHAsl ACTDOHOMUMECKAs 8271843, KaK M3MEpeHune
K XpaHeHHe TOMHOTO BpeMeHH. Eciam pambme aramomHOM
B 0TCYeTa NPOMEIKYTKOB BPEMEHH CNYIKUAO BpamjeHue
demun m, clefoBaTeNbHO, BHAMMEE CYTOYHEIe HepeMere-
Hud 3Bes[ 1o neby, TO CO3NaHHKE B NOCIEHEE TONH ATOM-
HHIO B MONEKYNAPHHIO YaCH CTAJIU OTCIUTHBATH MPOMEIKYT-
K BpeMeHH ¢ TOYHOCTHI0, HaMHOTO IPEBOCXOAAMmeH pas-
HOMEPHOCTb BPAINEHHA HAMeR IaHeTH.

B pamu nEm, BecMoTpst Ha GypHOe PASBHTHE CPEACTB
BREKTPOHNKH W pPANMOHABHUTaLnu, HA DPEAJhHHEE IepCIeK-
THBH Co3]lauug Trao0aibHOE CHCTEeMHl HaBHTAIHOHHEEIX
HCKYCCTBEHHBIX CIYTHHKOB O€MIH, &CTPOOPHEHTHPOBKA
TpOROJIKAeT COXPAHATH BAXKHOE INPAKTHYECKOE BHAUCHUE,

[Ipesxpe Bcero ciefyer 8aMeTHTh, IT0O B OCHOBE IIpH-
MeHEeHHsI HABHTANHOHHKIX JAEKTPOHHHEIX YCTPOWCTB JIG:KHT
CO3[aHHEAA B IOCHEefliue MeCATHJeTHs riofanNbHAA CHCTe-
Ma pafimoMasKOB W PAJMOJOKAIMOHHHX CTAaHIMME, NMOKpH-
BAaIIad HOYTY BCK NOBEPXHOCTh Hamed nnametnl. C ee
MOMONIBI0 MOIKHO OIEPATHBHO OLPENeNATh IONOKeHHE
HHTEPECYIOMmEro HAC o0beKTa OTHOCHTENBHO OnpejeNeH-
HblX (MKCHpOBAHHKIX TOYMEK 3eMHOH ITOBEPXHOCTH.

Ilo pna Toro, 9r06H oTY cBcTeMY MoKHO OBlI0 DpaKTH-
4eCKH SKCILIYaTHPOBaTh, HeoGXoauMo, IT0o0nl ceTh pammo-
MafroB OHIa HpUBABAHA K CHCTeMe reorpadugecKumx Ko-
opnueaT. EniME cinopaMm, HoNKHHEL OHTH KaK MOMKHO
Gojiee TOYHO ONpeRedeHH TreorpafEIeCKHE KOOPRHHATH
TeX OYHKTOB BeMEOH IOBepXHOCTH, Ifie YCTRHOBIEHH pa-
[HOHABUTANMOHEHe opericrBa. HamGonee TouHo B Hapmes-
HO 9T0 MO3KeT OLITh CeaHO ¢ MOMOIIBIO 2CTPOHOMHUYECKHAX
Habnonenni.

HyxBo TakKe NOMuepKRHEYTH, UTO COBpeMEHHAA Dafimo-
QCTPOHABHTAIMOHHEAA CETh IOKPHEBAET eme He BCK I0-
BePXHOCTH 3eMHOT0 mapa. Hpome Toro, BpeMst oT BpeMeHN
HapPYMAKTCS YCIOBUA [JIA IPOXOKICHAS paJHOBONH B aT-
Mochepe ¥ CpeficTBa paJMOHABUTALME CTRHOBATCA He-
HafesKabIMI.

HKpome Toro, y acTpoHOMHYECKHX MeTO0B OpPHEHTHPO-
BaHNUA MMEITCA OIpeielieHHEe IpemMyIiecTsa, Gaaropga-
pA KOTODHIM BTH METOHbl, BHAMMO, OYAYT NPUMEHATHCH
enje [THTENBHOE BPEMSI.

Ileppoe m3 umx — monmas aBTOHOMHOCTh, T. €. He-
BABHCHMOCTH OT KaKEX-nmGo OeperoBeIX oOODBEKRTOR, OT
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encreMi pamMONaBATAINM, & TaKKe OT (UINIECKUX YCjo-
piiit B atMocepe M OKONO3EMHOM HPOCTPAHCTRBE, OKA8hl-
BAOMUX CYINECTBEHHOe BIMAHME Ea XapaKTep pacmpo-
CTpAHEHHMA pPaJHOBOJH.

Bropoe mpemMymecTBo — IpocToTa, & TAKKE CPABHR-
TenbHAas flelIeBU3Ha NPHEGOPOB H OTCYTCTBEE HeoGxoaWMo-
CTH B HCTOYHUKAX BDIeKTPONHTARMA.

OnumM n3 mambosee PacIPOCTPAHEHAHX ABMAIUOBELIX
actporoMudeckax mpubopos sieasgercA actpokommac. Ha-
sHadeHHe TOro npmbopa cocTomT B ToM, 4T00H Mo malaro-
ReErt0 HeOECHEIX CBETHA HEpPEePHIBHO YKa3HBATh BafaH-
uhit Rypc. Bo Bpems monera BH3HWp 0CTaeTcs HAIpaBieH-
BnM Ha m3bpamnoe ceetmio (Conmne, Jlymy, munamery,
aCTpOHABHTALNOEEYI0 3Be3fly), & CIeNuaNbHHEE YKasa-
TeNb MOKA3HBAeT KYpCOBOH Yrol — yroa Mesxiy mampas-
JeEMeM Ha CBeTHNO K JHHme# 3agammoro Kypca. G 1o-
MOIBK (DOTORNEKTPOHHOH TeXHNKH BHU3HMp aBTOMATHYIe-
CKH YRep:RUBaeT CBeTHNIO B mone 3penms. Crermmanbuas
HONAPUBANMOHEAsl CHCTEMA ITO3BONHET YEPIKUBATH BUBHD
nanpasierssiM na Conane fame Torma, Korga camo Conm-
Te 8aKpuTO oGaaKamm AH00 HAXOMUTCA IOJ TOPUBOHTOM.
Meorze acTporoMIacH HMEIT He OJiHY, & HeCKONbKO BH-
BHPHHX CwWcTeM. [IpUMEHAITCH 8BTOMaTHIECKNS NWMCTAH-
HOHHEHS aCTPOKOMIAcH, cualbkeHHEHE $oTOBIEKTpUIECKOH
chemAmeil cucrteMoil ¢ KpYroBeIM oGsopoM. Dra cmcrema
cniocoGEa HaBonmthesa Ha Coinmne apromarmdecku. Ocolriit
WHIKATOP, YCTAHOBIEHHHI Ha npubopHO# mOCKe, He-
IpepHBHO IOKAa3HIBaeT MCTHHHHE Kype camonera. Takwe
aCTpOKOMNIACH HEPESKO BEIOUATOTCA B oOmuil KoMidexc
HABHTAMUOHEHKIX YCTPOUCTB B MOTYT BHIAaBATh BCe HEOG-
XoJMMbEle HABHTAIUOHHEIE DIEMEHTH II0OJeTA.

ActpoBHOMUYECKEEe HABHTAIMOHHLE CPefCTBa ITPOCTH I
yroGeH B xcmryatarun. OHE He 3aBHCAT HE 0T CKOPOCTH,
HI OT BHICOTH nojteta. VX mpemMymecTeo @ B ToM, 9TO OHH,
B oTamame OT OOHYHOTO KOMIaca, He CBSASAHH € ¢HEHa-
REHHEIMY MaTHATHHIM TOJeM 3eMIm, ROTOpoe HONBEepPIKeHO
pasuMIHEIM H3MEHEeHUAM, CBABRHHKIM C Bo3felicTBeM MHO-
TOYUCNEHHHX TeoH3NIeCKUX H KOCMHYeCKEX (aKTOpOB.

C nATHRECATHIX TOROB B MOPCKON HaBHTAIUM CTRIX
OpEMEHATBCA PAfAOCEKCTRHTH, IpeNHASHAYCHHH® [JIA
HM3MepeHns BHICOT Hanboliee APKUX PafHoUCTOTHHKOB, HMe-
womaxcd ga BeesguoM HeGe. [Ipemvyniectso »THX HHCTpY-
MEHTOB COCTOHT B TOM, §T0 OHH HO BABHCAT OT YCJOBHIl

13



IOTOMIL,, TAK KAK PAafXOLOIHH CROGONEO IPOXOAAT CKBO3D
obiagnocts. OnEako ® [ 9TEX HMHCTPYMEHTOB, KaKk M
A7s1 oORIHBIX CEKCTAHTOB, COXPAHAET CBOE BHAYEHHDO 11pol-
jieMa WCKYCCTBEHHOTO TODH3OHTA.

ActponoMudeckre HaONIONEHHA OCTAOTCA OCHOBHEIM
CpeNCTBOM OpPHEHTHPOBAHNS B 3KCHE[HIMOBHHX YCIOBUAX,
TYPHCTCKAX NIOXOAax m nytemectBuax. Haromen, ¢ passm-
THeM KOCMOHARBTHKHM HABHrAaiusf 00 HeGeCHHM CReTHIaM
IOJIyUnia HOBYI0 4Upesppdafino BarKHYI0 o6iacThb IpHMe-
HEHHA: 0Ha FABISETCA OLHBEM M3 OCHOBHHX METOHOB ODH-
eNTHPOBAHNA B KOCMMYECKOM IIPOCTPRHCTEE.

B mponecce KOCM@YECKOTO ITOJNETA BOSHHKAIOT CHTYa-
nmm, B Kortopsix Halmopernst HeGECHRIX CBETHX HTpalT
BECbMa BaKHY10 poltb. OCymecTBIEHHIO pasAHEYHHIX OIe-
pauumil, CBA3aHHHIX C BKJIYEHHEM JBUTaTedbHHX YCTa-
HOBOK: KoppeKnuii opOmTel, TOpMOKeHHE B Rp. obm3a-
TeJIbHO IIpeRMIeCTBYeT OPHeHTH]POBAHHE® KOCMHYECKOTO am-
mapata B MpPOCTPAHCTBE U CTAOMIN3amUA ero B 8afaHHOM
MMOJIOKEHNN. OTO OPHEHTHPOBAHKE MOJKET OCYIECTBAATECSH
mo mabaronenusM Conmma, 3eMim m Kakoi-EEGYAb ApXoii
sre3nbl BAE 10 HAGIIAEHHI0 TPeX CHENHAibHO BHOpaH-
HEIX B8Be3f.

B nponecce XoCcMuYeCKoro IoNeTa MOTYT BO3HHKATH
7 QpyTEe 3afa4y, PelIeEme KOTOphIX motpebyer mabio-
OeHUi ToNoeHmil 3Be3l. B odmijmanbEEIX COOOIEHHAAX
0 noneTax KOCMHYECKMX KopaOmeil, opGuTaivBbIX CTau-
1uif ¥ KOCMUYECKUX BOHROB HEPENKO YHOMUHRKTCA HAU-
MeHOBARHHUsSI (OMODHAHIX» 8BeN W co3pesjmii: Bera, Apk-
1yp, Hamomyc, I0:mmunit Kpeer m np., mo kotopeM ocy-
IMeCTBNACTCA OPHEHTHPOBAHME B IPOCTPAHCTBe M CTabi-
Jn3apusA KOCMUIYECKUX AaNIapaTos.

H. H. JlenncoB B coeit kuure «Ha Gepery Beesenmoity
BCIIOMHHAET O TOM, KaK BO BpeM:A JNUTENLHOTO KOCMEHYE-
cKoro moneta Ha KopaGne «Cowa-9» CoBeTCKHe KOCMOBABTH
A. T'. Huronaes m B. 1. Cesactbanos 10 # Reno mpube-
ranu K acTpoHoMudYecKmM mabawpenmsaM: «B pocewimm
3se3n oH Haxonmn® Bery, lOusit Hpecr, Anndy u
Bery Ifentaspa, Cmpmyc, Kamomyc, B cosmesmmax Bo-
nonaca u Jlebena — Apuryp m [lene6, noGoBasmcs ¢ait-
TAaCTMYECKHMHI KpacoTanuw Bocxofma H 3axofa Coumnna,
HaOJIoflalin TafieEne MeTeopuToB. B mETEpecax KocMmde-
CKoll HaBEramum OBl MpoOfieal Psii 9KCIIEPUMEHTOR C HO-
Beifineilt anmapatypoit.
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Tax, ma Tpetuil meEb moleTa, B TOT MOMEHT, KOTHA
«Co103-9» naxopmncst B TeEn 3emiu, Baranumit CeracThba-
BOR namen 3s8e3ny Bera m, uCHoJn3ys CHCTeMY pPY4HOI
OpHEHTa MU, COOTBETCTBYIONAM BpAmjeHEMeM Kopabus
BBej] ee 10 ONTHYECKOMY BHBEPY B [0Jie 3PEHHS 8BE3IHOIC
pmarigra. B meM Gmita cQopMyJUpoOBaHA KOMRHAA «3aXBaT
8Be3nny, Mo Kotopoil Augpusu lHmronaes ocymectBiax
crabunmsanuo Kopabud ¢ MOMON[BI0 FHPOCKOIMYSCKHX
npuGopos. Ha 127-M smtke omerr ORI MOBTOpEH: MOCTe
BHIoJHENHA KopaliieM, COPUEHTHPOBRHHLIM TaKuUM o0pa-
80M, TONHOTO 060poTa BOKPYr 3eMNE 3BE3MHHIH [ATUMK
BrHOBL «noiiMas» Bery. Yepes Heckonbko RHell monera —
eme ONAWH NONOOHMBIH OIKT, HO TENeph YiKe C OpHeHTa-
nueit ga Apyrywo 3Besny — Hawonmyc. IxcmepmMmeHT mpo-
mIeJi YCIemo: 3BeRAHHil HaTinK, paborawmuili HA HOBOM
[IDUHIEIE, I[OKAa3al CBOXM HAJEKHOCTH — B PACUETHOE
ppemst Hamomyc BHOBL Ol oOHapy:keH HM *).

A B GynymeM, KOTAa KOCMHYECKHM DKCHORMIMAM IpH-
MeTCA YOaNATHCH Ha SHAYMTENbHEIE DACCTOHSHUA OT SeMJH,
aCTPOHABHTAIMA MOKeT CTaTh €Ba NH HEe SNWHCTBEHHEIM
crocofoM OPHEHTUPOBAHES B KOCMOCe M ONpeNeIeHus
Kypca B MEPOBOM IIPOCTPAHCTBE, A 910 3HAYMT, 4TO KOC-
MONAaBT JOJsKeH OTNMYHO BHAThL B8nesfnHoe Hebo, GHICTPO
n Gesommbouno HAXOMuTh HY:KEEE 3Besf e, J3afada He
TAKa” YR IpocTas, eCld yYecTh, 4TO Hepes WANIOMUHA-
TOp KOCMHUYECKOTO Kopabns BUJEH JHINb OrpaEWdeHHEBIH
yuacToKk smesgHoro HeGa. H Tomy ke Ropabap MoXeT Bpa-
faThCH, B B IOJe SPeHNA OfHN 3RE3MHl B CO3BE3RUs GYNYT
BCe BpeMA CMEHATHCA [Qpyrumm... DMeorze CoBeTCKEe
KOCMOHABTH B IPOIECCe HOATOTOBKN K IONETAM IIPOXO-
HUNH CHOOIMAJIBHY TPEHEDPOBKY HA HCKYCCTBEHHOM 8Be3J-
soM HeGe MockoBCcRoro mramerapmd.

37a KHUra He IPOCTO MO3HAKOMET YMTATENeil ¢ pasimd-
HEIMU CO3BESAUAME E JOCTOIPHMEYaTeNbHOCTAMHA 3BE3I-
Horo Heba, HO M MOMOYKET UM OBIANeTh mpueMaMu GuicTpo-
0 W YBEPEHHOro OTLICKAanud BajKHOMIMUX CoBBesfuil H
iaBuranuorHHsix 3Besf. Oma MoMOjKkeT BCEM, KTO 0O pomy
csoell TeATeIBHOCTH BCTPEUALTCH ¢ 3ajadeil opHeHTHPOBa-
HESI"TI0 3Be3faM: reoficaucTaM, Kaprorpadam, IITypMa-
HaM, JETIHKAM, KOCMOHABTAM,

1

*) Leuncos H. H. Ha6epery Beenennoit, =M.: Maninno-
crpoene, 1970, e. 377.
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Traea I

YEJOBER 11 HEBO

Hocmmueckan apena

Hap mamm sBesnmoe meGo. Ono cymecTzyer Bcerga —
WM B FACHYH, I B IACMYpDHYI0 NOTOLy, H HOYBI0, H JHEM,
A 3UMOH, B JETOM.

Onrako mam, smressaM 3eMin, AalleKo He BCErha AaHO
m06oBaTLECA ero KpacoToi: MemaeT atMocdepa. Momerynn
rasa, a enie B Gonpueit cToneny BofAHbIe HapH B MeXaHll-
geCKUe IpuMecH, copeprkamuecss B aTMocdepe, paccenmBa-
10T B THERHOE BpPeMs COJHEYHKE Y9, CO3NaBasd WIIIO3MI0
ronyboro HeGOCBOZA, CKPHIBAIONIEr0 0T HAaC 3Be3nH. lo-
anyGoit pebocBol CRYIKRT CBocOGpA3NLIM QUILTPOM, CMAT-
YamMAM TeHH, UPHIAIONAM 0CO0YI0 MATKOCTH 3eMHOMY
nangmadry.

Atvocdepa — cephesHas moMexa AN ONTHIeCKOH acr-
pououmn. Bort mouemy, ecnm ue cumTarh HAONIOmeHmH
Coxuila, ocHORHOe BpeMd acTpOHOMumYecKux Haduione-
HEH — TeMHBe HOYH, 3 U TO JWIIb TOr[a, KOTAA BOBIYX
npospadeH, He0O 4nCTOE M sicHOE. A ACHHIX HOUEH, YEu,
He TAK-TO MHOTO...

Ja m wounas TemMHOTA 9acTo mepecTaer GHITH TeMHO-
tofl... lican Ou Bi1 OCTANHCH NO3AHO BEYEpOM 1A TePPUTO-
pul KaKoi-imOo o0cepBaTopnu, BAC IOPasnNo OLI MONHue
orcyrctBre (Qonapell. Il Todprko MaseHBKWE CBETIAYKI
KapMaHHHX QOHAapHKOB MHOTNA MENBRHYT Cpefqu KYyCTOB.
370 aCTPOHOMEI HAIIPABISIOTCA B GAITHI TeIeCKOIOB.

flprmit onextpruecKuil cBeT Memiaer BHIETh 3Be3/Hl.
N me cayuaituo acTpoHOMEYIeCKEMe 00CepBAaTOPHH CTapa-
10TCA pasMemjaTh BHANH 0T GOIBLIMX TopofoB. Dlopakan-
ckag ofcepBatopmsl B ApMeHmH pacroioniera B 40 km-
jgomerpax or Epesana. Ilo pame Ha TakoM paccroAnmu
DIEKTPHUECKOe 3apepo Goabmoro ropofa MemaeT acTpo-
HOMMYECKIIM HaGIIOfeHAAM,
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Yro ke roBOpETH O COBPEMEHHHIX TOPOACKAX skuTe-
asax] fproe ynamunoe ocpemenne GessxamoctHO «3abmBaeTy
caallgil cBeT fmanmexmx BBesf. A ecnH J0GaBUTH K BTOMY,
YTo HAJ KPYOHHIMHE TOpPOAMI BCEITA BHCHT JOBOXBLHO
ONOTHOE MapeBo H3 BCAKOTO pOMa IPOMHIULICHHHX X
aBTOMOOIJILHEIX IIMOB I T280B, TO CTAHET sICHO, YTO TOpo-
3aHO pPeK0 MOTYT HO-HACTOAmeMY J1000BaThCH BeJIecT-
BeHHOH KapTHHOI 3BesgHOTO He(a BO BCeil ero IepBOSAaH-
HOR Kpacore.

Me:xny TeM, YeIOBEUECTBO BCTYUMIO B BII0XY OCBOOHHS
rKocmoca. Bcee Gonee ManbHIMH W CNOMHBME CTAHOBHATCS
KOCMOYeCKHAe MONeTH KK aBTOMATHIECKUX, TaK B LANOTH-
pyeMeix KocMEdgeckmx Kopabneir. Hocmoc crpemmrenrno
poBNeKaeTcd B Cdepy HenoBeweCKoil NparTHKRA. Yenoben
V3 KUTeNA JeMNd CTAHOBHTCS HA HAMMNX rJjas3ax obmra-
TeneM Bcesennoil.

HKocmoc cramopnTca Hamm@M momoM. A ceo¥t nom mano
BHATE... )

Henonbao MOMKeT CROKATHCSA BIeYaTIEHNE, 9TO B OKpY-
JKATOI[eM HAC MHpe HeT HAwero (oyee YCTOWIHBOTO W He-
W3MEHHOTO, ¥eM KAapTHHA 3Be3nHoro Heba, ¥T0 B «3Be3f-
HHX MEpax» Majlo 9T0 MeHAeTCA ¢ TeJeHWeM BPeMeHH, Y10
Bceenerras Beerna Opia Tawkoli, Xakasg oHa cefiwac, wm
YT0 OHa BCETNa Takoi m ocrauercd. VI3 roma B roji, u3 re-
Ka B BeK NIO[N BEAAT Haf co6oil OflHE B Te e CO3Beanust.
Y1o6u EX ouepTaHus H3MEHHMNHECH CKONBKO-HEOYNL cy-
IeCTBeHHHIM 00pasoM, JOMHHE HpoiiTh THICAIENETHA,

He caywailo BEIAIONIUICA aCTPOHOM CPENTHEBEKOBLS
Tuxo Bpare (1546—1601) mucan B croe Bpemst: «Ilo Bcem
$unocopCKMM BO33PEHUSAM CNefyeT, YTO B BO3LYMIHKIX
npocropax HeGeCHOT0 MEpa HEYEro He MeHAETCsS, Y10
neGeca m mebecHEe TeNla He PacTYT U He YMeHBINAIOTCH,
YT0 OHE He [ONBePTralTCH HHKAKEM H3MEHeHMAM HU IO
9nCNy, HY 10 BuAy, HE no GlecKy, nuu B Kakmx-aubo mpy-
TUX OTHOMEHUAX, He MEHAACHh C TOHAME.

Jlazke B Hauane TEKYH|ETO0 CTOJNETHA YUeHHE OHIH
y6esxxpgensr B ToM, 970 Bceejlennas cTaimoHapHa, 9TO B 0C-
HOBHHIX CBOHX YepTaX OHA HE HBMEHHETCS C TedueHmeM
EpeMeHH. OTOM TOYRM BpeHHsS NpPHJIEDIKEBANCS M TaRoil
BHaTOIMiicA QHUBHK, KAaK CO3[aTelb TEOPHE OTHOCHTONb-
BOCTH A, DifHmITelH.

Onmaxo B 1922 r. TanauTnuBLE NEHEATPAJICKO MaTe-
matmr A. A. @punmanm, wuccnenyn ypammeHus oGmel
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TEOPHH OTHOCUTENBHOCTH, BhHBeeHHbE JHIITEeIHOM, NpU-
med K BEBONY, wro Bceejiennas He Moker npednIBars B CTa-
IUOHAPHOM COCTOAHHN — OHa No/DKHA 1060 pacimmpaTh-
cd, 6o cHmMaThCH, An60 NYJIBCHPOBATH.

B macrodmee BpeMA BTOT BHIBOJ HOATBEPIKIEH MHOTO-
YACHEHHHMHA ACTDOHOMAYECKEMHA HAGNIOSHUAMI X HE Bbl-
BHIBAeT COMHEHHMl. ['uramircime B3Besfinhie 0CTpOBA — Ta-
daxtakm (8 opHOM ms mHux maxopmrest Hame Connue},
COBOKYTIHOCTh KOTOPLIX Ha3hBaercs MeTaranaktukoil, pas-
JIETAITCA C OTPOMHEIMA CKOpocTsMuU. Mp skuBeM B pacmm-
pawomeiics Beenernoii.

B nocrennee pmecartniierne BHACHWIOCH, Wr0 HECTAUO-
HapHa He TONbHO BeceleHHas Kak Ienoe, HeCTaMUOHAPIHIS
fIBJIeHHA LIAPOKO PACTPOCTPAHEHH B KOCMOCE, OHH IpO-
HCXOJAT HAa CAaMHIX D&3IMYHHX YPORHAX CYM[ECTBOBAHHSA
MaTeprH. JT0 KOCMEYECKHE B3PHIBHL, PACHAaJ, e8HHTErPa-
misA, CKaukooOpasHhle NPEBPAINEHNA MATEpHU, €€ Iepe-
XOfE W3 ORHOTO COCTOAHLIH B ApYTIOe.

Pasymeercs, Bee 5Ti COGHTHS C TOUKM BPERES MACIITA-
00B UeJIOBOTOCKOR »U3HM IPOTERAT YUpe3BWUalimo Men-
jJeHHO. XOTA CKOPOCTM B3AKMHOTO YAJeHHS HEKOTOPHIX
KOCMUYECKAX OOBHEKTOB, B TOM WiCIe W T'aJIAKTHK, JOCTH-
TAI0T OTPOMHOY BeINTHHK, CPABHIMOII CO CKOPOCTHIO CBETa,
HEKT0 W3 HAC HEIOCDENCTBCHHO 3TOr0 fABIEHHS HE OmYy-
maer —«pa3beranuey raJakTiK MOMKHO 00HADYKATDL JMillh
BeCHMa TOUHHIMH ACTPOHOMHYCCKAMM HAGIIOmeHmAME.

Yo Kacaercs caM¥UX FaIaKTHK, TO MPONOLKATENBHOCTD
CYmECTRORAHNA MHOTHX W3 HAX INPEBOCXONHET [ECHTOK
MANJHAPMOB JeT, & COCTABJAIMIEX HX 3BE3J] — MAANHAD-
nu er. Jlame OnicTpoTeRywEe ¢ acTPOHOMIYECKOR TOYKM
apeHAsA HECTAIMOHAPHHE ABNEHHS ANATCA MIJIAOHH JI6T,

Tarum oOpasom, TT00H CTaJH BaMETHHIMH CROJBKO-
HOYAh CYMMECTBEHHbE H3MeHeNHd B COCTOAHMHU 8Be3jl,
TAIAKTRK kU MeraraakToim, JOMSHHB NpOHTH IpoMe-
MYTKH BpeMeHH, HAMHOTO DPEBOCXOAAIMNE HE TOIBKO
IPOJOIIHHATEIBHOCTD JKU3HE OHOTO OTJENBHOTO 4eJIOBEKaA,
HO 7 BPOROIKUTEABHOCTD CYMEeCTBOBAaHNAA MHOTTX IOCIe}{0-
BaTeNbHBIX HoKonennit. H ToMy ske KocMudueCkue ABJEHMUA,
KaK IIPaBIJIO, NMPOTEKAKT Hi CTONH SHATATENHHAIX PACCTO-
AHRAX 0T 3eMJ®, YTo KX Heln3s BAMETHETH HEeBOODYIKCH-
HBIM Tiia30M. MupMu croBamm, mogaBisgwmee 00MbIMAKCT-
BO KOCMEYECKKX IPOIECCOB ue HAXOAUT HENOCpefCTBEeH-
HOT'O OTpA;KEeHNA B BHRMMOI Kaprume ssesfHoro Heba.
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I pce e mebo — 9710 CRoeoOpasHast apeHa, HA HKOTO-
poif. IPOHCXOAUT IeNblit p# ABICHUI, AOCTYIHAX HElo-
CpefCTBEHHOMY HAGIIOJICHHEIO.

Kasxnpi feHb Mbl BU/IEM, KAaK HAL TOPH30HTOM BOCXO-
mar ColHNe M CoBepiiaer Csod [HeRHOIl NyTh mo HeGY;
Conume 8aXoBHT, CTaHOBATCA Buaupl Hambonee Gamarue
u apkue 3Be3fs. OHE TaKKe LONHMMAKTCA Hall TODPH30H-
TOM, FOCTAral0T HAHBHICIIEro IOJIOKeHNA HAa HeGe W CKpHI-
BAKOTCA BaTEM 33 BLIIYKIOCTHI0 3eMuOro mapa. Doxbums-
ctBo HoueH BUHA Ha HeOe JIyHa To MOIJHEIM AUCKOM, TO
yskum cepnukoM. Fe momoskenme cpefy BRe3| MeHASTCS
oT0 [AHA KO AHIO.

Ilepuopmueckn mogBiaAwTCA Ha Hebe m muanern. He-
KOTOpHIE M3 HAX MOMKHO HAGIIONATH HEBOODPY:KEHHBIM Tia-
30M B BHJE SpREX Hemepuamomux csetun: Bemepy, Mapc,
IOuntep, Catyps.

Kpome Toro, ma ueGe HHOTIA BOSHEKAWT METEODHHE
chefpl, APKHEE BCHORIIKE GOJILJIOB, H3pefiKa IOABIAINTCH
fIpKNe KOMeThi, MPOHCXONAT COJHEYHKEe M JNYHHEIE 3aTMe-
HsA, ABUKYTCS HCKYCCTBEHHbLIC HeOeCHLe Tejla, CO3RaH-
Hbe PYKAMH YeJ0BEKA — MCKYCCTBEHHLI® CIYTHHKE JeM-
Im, KocMuwyeckme Kopalim B opGHTANLHEE CTaHIMH.

Yr1o6s ynopsigouuTh HaGAOEHHe X PEermcTpamuio
BCex moHoOHHIX gABieHuil ¥ CHENATH BOSMOIKHEIMHM TOTHEI®
KONN9IEeCTBEHHE® H3MEpeHHnA NOJO:KeHmd 1 ABMKeHHH: KoC-
MEueCKnX 00BexToB, HeoOXOANMO MOCTPONTH HEKOTOPYIO
réoMeTpHIeCKYI0 CHCTOMY, € IOMOOBI0 KOTOpOH MOMKHO
Oniio GH MpOMBBORNTH ¢IedeyKasaHusa» Ha Hebe,

C ppefieHmeM TaKOH CHCTEMHI HEMOCPEACTBEHHO CBsi-
BaHH W BaJaudl OPHEHTHPOBAHHUS B IPOCTPAHCTRE U BO
BpeMeHH.

Hebecnas reomerpus

Bepoarso, MHOTHE HIOMEAT, KAK B KYpCe ACTPOHOMHHU
cpefHell IMKOAK OHH BHAKOMHINCH C TAK HasbBaeMoil
cepmueckoir acrpormoMmeii. H, momxmo Owre, y mexoro-
prix 06 TOM pasfesne aCTPOHOMHYECKON HAYKH CIOKAIOCH
TOrfa BOEUYATICHHe KAK O YUCTO (OpMAnbHOE CHCTeme
YCIOBHHX TeoMeTpHYECKHX IIOCTDOCHHIl, KOTOPHe HeoGXo-
REaMo Xopomo samoMEETh. OfHAKO HA caMmoM fiele 310 He
TaK. 32 BHemHEe (opMAJbHEMHA IOJOKEHAAME H KOHCTPYR-
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nnaMu chepmaeckofl aCTPOHOMWA CKPHIBAETCH BIOJNHE OI-
pefieneHH (UMBNICCKNE CMBICI.

Haunem ¢ ocHOBHOro omnpefieienus — OIpPeAeaCHHAR
meGecroii cdeprr. Hebecrasm cdepa — ato BoOoGpamaemasn
cpepa (T.e. MOBEPXHOCTH MIApa) MPOMBBOILHOTO papmyca,
B LEHTPS KOTODPOHl HaXoOuTCA Iias Habaomarens.

HKar npuuato roBoputh B ¢usnre m MareMatake, C OI-
peneneHEAMNA He cropaT. Tem caMbM mofdepKuBaerca HC-
XONHE# XapakTep ompemeneHmMl, WBBECTHAS NPOASBOIL-
mnocTh mx BBefeHEA. o mpomsBonnHOCTH 2Ta OTHIONB HE
aGeomoTaag. Honk cropo 3ajiaua ecTeCTBOSHAHAS — H3Y-
qnTh PealbHHEIH MUp, OnpefedeHHA He MOJKHE BCTYNATh
B IPOTHBOPEYAA C REHCTBATENLHHKIM ITOJIOIKEHMEM BeINei.
Oun Tak;Ke He AONJKHBEI BCTYIIATh B. IPOTHBOpEYHs C CYyme-
CTBYIOIMEH crCTeMOoll S8HAHMA X NPH3BAHB OTKPHIBATHL BOS-
MORHOCTh pemeHHst TeX 8afad, pafu KOTOPHIX OHH BBO-
AATCHA.

B raroit Mepe ymosnerBopsieT aTuM TpeGoBaHUAM BBe-
meHHoe HaMB onpefenxeHune nHebecHoil cgepsr?

Ilpeirme Bcero BOSHHMKAET 3aKOHOMEDHEIM BOIPOCI
moueMy Hebecuam cdepa, a He, CrameM, He(ecHult KYG,
peGecHslil mapannenenunel WIn HeGeCHHHE MHOTOTDAHHHEK?

Horzma mue1 cMotTpaM Ha He60, TO BCE 3BE3MHl IPEACTABNL-
10TCH HAM TOUKAMH. 3To COSAAET MIAMIAI0, ITO OHU PACID-
JOeHBl Ha OOWHAROBBHIX PacCTOAHAAX OT 38MJIII, T. €.
Ha BHYTPEHHEH mOBEPXHOCTH THTAHTCKOTO INapa, B IEHTPS
XoTOporo Haxoputes HaGurogartens. Hcerats ckasats, Bu-
ATMO, 9T WINIO3HUA CHrpaia HaJieko He MOCIEeHIO DPOJb
B BOSHEKHOBSHWY OFKHOTO M3 CaMbIX BenmuYadmmx sabnyms-
OeHWl B ACTOPUM UYEJOBEYECTBA — HpPEACTABICHUA O HEHT-
paiBbHOM TOJNOMKEHRH 3eMIX B MUpPO3faHud.

Har maBectHo, faipHEHme® pasBUTHE AaCTPOHOMUIE-
CKUX 3HAHHHA Ge3/HAN0CTHO Pas3bMio HE TONBKO 910 3a6RYH-
OeHne, HO W BCe mOCIeAyIomie MONKITKA NPUIncaTh Hameil
niagete scyu He abcomwTHy0, TO X018 GH 9aCTAUHYO reo-
METPHIECKYI0 UCKIIOUATENbIOCTE Bo Beexernoit. B wact-
HOCTY, CerofHs MBI XOpOIIO BHAeM, UTO BBESMH W Apyrue
KOCMITIeCKRUe OFhOKTH YIAJICHK OT HAC HA PA3AM4HBe pac-
CTOSTHUA.

Opnaro gisa meneil MpaKkTHYCCKOR aCTPOHOMUH BaKHK
He paccTosuma Mo He(eCunlx CBeTmyi, a HAIpPaBJICHAA Ha
HAX 7 YK MeMAy 9TUMA HAUIPaBICHUAMUA. O1BIEeRasACH
0T paccTodAHMiA, Ml TEM CaMBIM KAk GEl OTHOCHM BCO CBETH-
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ma K OJHOMY B TOMY K@ paCCTOSEMI0, HHHME CIOBAMH,
pacrmoliaraeM HX Ha HOBeDXHOCTH C¢epsl.

Taxnm o6pasoM, noBaTHe HeGECHON ChepH BaKoHOMEp-
HHIM €CTeCTBeHHHIM MYTEM BHTEKAeT KAK N3 pealbHOM Kap-
THHH 3BeS[AHOTO HeGa, TAK ¥ M3 XapaKTepa TeX KOHKpPET-
HEIX Bafay, KOTOPH® CTaBAT mepef coGoil mpakTnueckas
acTpOHOMEH,

Bepmemcs, onHako, K onpefenenmo HeGecmoll cepu
eme pas. B meM roeopumrcs, uro meGecHasn cdepa — cfepa
IPOMBBONBHOTO pajfimyca. OTO BHAWHT, 4TO pafuyoc HeGec-
Hoft cheprl MEl MoskeM BHIGUPATH II0 CBOEMY MKeNaHWK) —
on moer ObThr KakuM yrofiHo. Ho B takom caydae meoG-
XOAuMo eme AOKa3aTh, YTO
pesyinTaTH YIAOBHX H3-
mepeHud Ha HeGecHoi cdepe
gé 8aBUCAT OT BHOGOpa €8
panuyca. B mpotmerOM Cay-
Yae, KaKk HeTpyRHO coobpa-
snTh, HeGecHan cdepa OKa-
JHeTCH HeOpUrofgHoH [iIA
pemeRHg HHTepecywmeit Hao
8aflaul — OCYINECTBICHHH
neneyrasanmit ga neGe.

BrfepeM nee meGecunie

cdepr ¢ feETpPOM B OfHOE M Puc. 1. ¥raopme nsvepeHns
Toit e Toure O ¥ ¢ papm- Ha meGe.
yeavm By m Ry (By > Ry)
(pme. 1). Ilycts y mac mMerotca nse 8Besmal Sy 1 Sy
CrpoeRTApyeM BROAL COOTBETCTBYIONWX pafmycoB #ns00-
pasxennsi ®THX 3Besf Ha oGe meGecuwe cdepr. Ilomyumm
rourn S; n S, Ha ofHo#t u3 cdep u Toukm S; n S — Ha
Rpyroi.

N3 camoro mocTpoeHns 6es rarRMX-1HGO CrienaibHHX
[l0Ka3aTedBCTB CUEJyeT, YT0 IEHTpaubHu yrox ¢ %)
MEKAY HAODABREHNWAMA Ha ®TH OPOEKIUE OfMH WM TOT e
nast oGeux meGecHmx cgep. llocronbry pamuycw R, m R,
6o BHOpPaHE HAME DpPOM3BONLHO, HONYYEHIMI BHIBOJ

*) I'peveckan Gykpa «pm». B acTpomoMuM MHOrie BeJNIUHH,
a TakKe sBe3fi, obGosnauatorca OyKBaMm rpeveckoro andanura.
Ilpn onmcaknu cospesguit Mu OyjgeM wacTo ymorpebnsarh ®TH 060-
snavenna (cM. Ilpunosienne 1).
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cripapelnB ¥ s Awboil gpyroit meGecHoit cdepw ¢ men-
TpoM B T0uKe O.

Mosxer, ofHAKO, BOSHUKHYTH COMHEHNE: €CThL AX HeoG-
XONUMOCTh JOKa3HBAaTh CTONh, Ka3ajoCh OH, OYEBHIHOO
ponomenue? Ho meno B 1oM, 910 pasBuTHE TOUHLIX HAYK,
B 0COGEHHOCTE MAaTeMATHRH ¢ (u3HKH, CO BCEH yGepmTedn-
HOCTHI TIOKA3aJl0: OMEeBHEHL® HA IePBHId BSTNAN YTBODHK-
heuusi HePeKO OKASHIBAIOTICA OmuGOYHLIMH,

Ntak, Me 060CHOBAIE 1€1€C006Pa3HOCTs BRENEHHOTO
HaM# oupenerenns HeOGecHON cHepn M BO3MOMHOCTD €€
IpUMEHEeHHs [N OCYIeCTBISHNS YIJIOBHX msmepeHmdt Ha
ne6e. CpenaeM Temeph CIeyIOMuil mar.

HeGecnan cgepa B paccMaTpuBaeMoOM HAMH CHAYIae
BBOOATCA [UIA seMHOro HaGiarofiatensi. A 3TO 3HaYMT, UTO
ee HeoGXouMO CBABATH ¢ ychoBuAMHE HabJIOeHud 3BESH-
Horo HeGa ¢ 3emin.

HBPBOG A3 HAX COCTOMT B TOM, YTO HAma INIaHeTra
mapoobpasra. CnefiosarensHo, ABa Habaiofiatels, pacmo-
JIO;KEHHLIe ONHOBPEMEHHO B pPAa3NMYHLIX TOUKAX O3EMJIH,
BaiiaT HaR coboit passmuxne YYaCTKE 3BesaHOro HeGa.

Bropoe ycanBme COCTORT B TOM, 9T0 3eMJs BPAmaercsa
BOKpYT cofcTBeHHOf oca M mo3TOMY HAGIIORATeNdb, KOTO-
puil HAXONMTCA B ONHON # TOH 3Ke TOURe 3eMHOYl NOBEpX-
HOCTH, BH[UT, 910 KAPTHMHA 3BE3HOTO HEGA ITOCTEIIEHHO
MEHSIEeTCH.

Taxknm o6GpazsoM, Hamu TOCTpPoeHAA MOJMKHH 0TOOpa-
smrb (KT mapooGpasHoCTH 7 (PaKT BpameHHs J3eMid.
B cBstsu ¢ 9TMM HaM IpPUETCH NPOMENATH HEKOTOPHE L0~
HOXHATEALHHE [OCTPOSHHA.

OrpecHan JXHHHH, O KOTOPOH MBI TOBOPHJIH DaHee,
NepPeCceKaeT 110BEPXHOCTL HebecHOH cgeps B IBYX TOUKAX.
Toura mepecedennst, paCUOOKCHHAA Y HAC Hajf roloBOH,
Ha3HBaeTCA denumonm (Z, u Z, ua puc. 2), NpOTABONIONOK~
Hag — Hadupom.

ITposemem temepb depes ueHrp HeGecHOE cdeprr muo-
CROCTH, HEPHEeHAHKY/AAPHYIO K OTBECHOU RlHHM. JTa LIO0~
CROCTH HA3HIBACICH ILIOCKOCTHIO MAMEMAmMUuUecKoz0 BIN
ucmunnozo 2opusonma (A, A{ n Ay3A,). OrpymHOCTS, TOXY-~
gaomaAcs Ipu IepeceveHny 3TOi miockocTH € HeGecHo
cepoii, Ha3HBACICH MAMEMAMUYECKUM WM UCTUNHbLM
20pU3OHMOM. SAECh CAELYeT TOALKO 3aMETHTh, UTO IIOMHEMO
VCTRHHOTO TOPMBOHTA PAsIMIAIOT eme suduMmblil opuscHm.
B 1o BpeMsa Kak UCTHMHHKI TOPHBOHT — HMAEANbHAS OKPYH-
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HOCTh, BEAUMHI TOPMBOHT ONpPeAcifieTcsd pennedoM Aam-
HOHl MECTHOCTH, M KOHKPeTHEIMI YCNOBMAMa Habmronenmil
(Ea puc. 2 BMAAMEIA TOPH30HT OHpPENENACTCH NWHEAMU
O,B, n 0,B,, rae 0; n O, — rnas nabniofatens).

B pesynerate BLIONHEHHBIX HaMu IOCTPOeHHMi Hebec-
Aag cdepa OKaszanace CBASAHHOH € mMapooGpasHOCTLIO
3emnu. B camom nene, teneps
RajenoMy BRabmoparemio, pac-
TOJIO}REHHOMY B TO#t mnu muoi
TOYKe 8eMHOIO IMapa, COOTBET-
CTBYIOT CBOS OTBECHAH JIMHHA,
CBOIi H#€HHT, CBOA ILJIOCKOCTH
TOpHU30HTa, CBOIl MareMarmiec-
Kuil BJIM UCTHYHBIE rOPUBOHT,

lleobxonumo Ttenepn cCcuda-
saTh HeGecHyI0 cdepy ¢ Bpame-
prem 3emitm. G aroii 1ensio
saiiMeMcs HaOMIOMeHMeM 3Re]L.
Mu obnapyikuM, 4YTOo Ha Ipo-
TAMEHAN HOUU 3BERALI CMela-
01CAd N0 HeGOCBORY, Ipmden
X [BIKEHME HPOUCXONHAT IO
ayraM. 910 BHIIMO® IBIGRE-  py. o Mecrmwe mmmmn
Hue 3Besp 1o nebecnoll cdepe ropmsowru. IMommwwenmme ro-
€CTh OTpayKeHue CyTOYHOTO PpH30HTA HA DPHCYHKe CHIBHO
ppamermsa 3emau. Tarum ofpa- TDpeyBerueno. Jlns wenope-

Ka, CT0Aldero Ha 3emie, Bli-
M, MO B Anu- » :
30M, MOKHO TOBOPUTEL O BANU JWIMEIIT I MaTeMARTUYECKIl ro-

MOM BpameHun HeGeCHOH CPe- [yaomr npakriueckn comma-
pHl, FME IPA 9TOM B BULY, ITO JamwT.

B efiCTBUTONILHEOCTH BPAIMAeT-

CA HaUld NIAHETA, TOJbBKO B HPOTHBOIIOJIOMHOM Haupas-
Jenu.

HaGmogan ve60, MOKHO BaMETIITH, 910 PAZHBIE 3BE3/El
OITHCLIBAOT AYTH PARNHYHKX PAANyCoB H HA Hebe oCThb T0d-
KA, Re [PUHHMAICEAs yiactusa BO Bpaifennu BeGecHOU
cdepr.

Utobu ompenennts €@ MECTOHAXON/ICHHS, HAIPABIM
B a1y 0GaacTh 1e6a teseckon n cpenaem dororpadnio ¢ Asin-
TeNBHON Buep:kKroii. B pesynbrare Mul mosydunM CHHMOK,
H& KOTOPOM IyYd OT BCeX BBe3[ BCACNCTBIIE BpAHEHHA
BebecHoll cdepnl mpoueprar nyru (puc. 3). B menvpe arux
Ayr u Oyner paCronosKeHa MCKOMAs HEMOfBIKHASA TOY-
Ka — noawc mupa. OdeHn GAHU3KO 0T Ce€4epHO20 TIONKOCA
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Mupa HaXOAWTCH MAOBOABRHO sAPHasdA 3Besfla, KOTopas ifo
aTofl npmumEe HaswBaerca Iloasprol aseadoil.

CoennENB CeBEpHHI IOJNIOC MMpa ¢ HeHTpoM HebecHO
cdeps U IPONOJIKEB TONYYEHHYI0 JHHAI HEOrPaHHYCHHO

: - B 00€ CTOPOHEI, Ml TOCTPO-
AM 0cb mupa — BooGpaKa-
eMYI0 IIPSIMYIO JAMBHIO, BOK-
pyr RoTOpodl CoBepmIaercs
Bpamerne neGecHoMl cdeps,
OTPAIKAOIED Bpamenne
3emin. Bropas touka me-
pecedeHnsA oCu Mupa C He-
6ecroit cdepoil Haseipaercsa
H0JCHULM  NOAIOCOM Mupa,
Tagum  oGpasoM, MH
HMEeeM @OATb (UKCHpPOBAaH-
HEIX TOYEK, CBASAHHHX OC
reGecroll cepoit. Mu Gy-
IEeM PacCMarpHBaTh TOJLKO
TPHA U3 HEX! HEHTp cdepwi,
Pic. 3. Qororpadus monspuoit SCHNT (WIN Hammp).m cesep-
ofnacrt Heba. HEll TOAKC Mupa (AAN Co-
OTBETCTBEHHO IOKHHH IO~
noc Mupa). Tpnm TourH, KAk M3BECTHO, ONPENENANT, U
OpATOM eAMHCTBeHHHM 06pa3oM, IOJOKEHNe INIOCKOCTH
B IpPOCTPAHCTBE. OTa IIOCKOCTH (B HameM CIydae) Hasbl-
BAeTCA naockocmulo Hebecnozo mepuduana. OHa mepece-
Kaer HeGecHY0 chepy no OKpY:KHOCTH GOJBIIOro Kpyra —
nebecromy mepuduany.

HeGecuriii mMepunmaH mepeceKaercs ¢ Jamumedt mate-
MATITYeCKOTO TOPHBOHTA B IBYX TOUKaX, KOTOPHE Ha3HBA-
0TCsA moukotl ceéepa (OHA PACIOJIOIKEHA B CTOPOHE CEBEp-
HOTO TIOJNIOCA Mupa) m moukol rea. CieBa 0T TOMKH K0T
110 NTUHAN UCTAHHOTO TOPHAS80HTA HA YTJIOBOM PacCCTOSHUM,
paBroM £0°, pacmonomeHa mouka 60ocmoka, ClipaBa Ha Ta-
KOM jXe YIJIOBOM pacCTOSIHEE — mouka aanada. Ha mosmo-
cax 3eMIH 9TH NOHATHA TePSI0T CMBICH,

I eme opmO, Temeps ymKe NocCienHee HOCTPOEHN® HA
mebecrolt cepe. IlposeneM dUepes ee MEHTP HIOCKOCTH,
MepreHAKRYAAPHYI0 K OCH MHEpA. JTa IUIOCKOCTH HABHIBA-
eTca naockocmbulo Hebecnozo skeamopa. OHa mepeceder He-
GecHyIo cfepy mo oKpy:HocTH GONBOIOTO Kpyra — He-
Gecromy oksamopy.

24




Hebecrriit axBaTop, AHANOTHYHO 3€MHOMY 2KBATODPY,
pennt Hebecmywo cdepy Ha nBa moaymapug. llonymapue,
conep:Kamee CeBEePHHI TOJIOC MAPA, HA3HBAETCA CEBEp-
HbIM, MPOTHBOIOJOMKHOE — HOFKHBIM.

Tenmepr ™Mbl pacmollaraeM BCeM HEOOXORMMBIM 1A
nocrpoerus cmcreM HeGecHhx koopnmaar. Cymectsyer
HEeCKOALRO TaKuX cucteM. JlnsA OpaKTHYECREX Ienell Hau-
Gonee ynoGmsl B8 H3 HHX.

Ileppasg cuCTeMa HABHIBAETCHA 80PUSOHMAABHOLL cucme-
Moll koopdunam. B rauecrBe OCHOBHOM IUIOCKOCTH B 2TOR
cucreMé OpRHATa DINOCKOCTh HCTHHHOTO TOPHBOHTA.

ITepBoit KooprueatTolt B 2TOM CHCTEME CIYKHT 6biCOMa
cBerma Haj ropmsomToMm (oGosHauaerca Gywsoit h). Oma
OTCYATHIBACTCA B Tpajy-
cax oT IUWOCKOCTH To-
pusoHTa mo nyre Gonp-
LOro Kpyra, IPOXOfs-
niero 4epes3 RAHHOE Cke-
THIO0 H 8eHHT (eepmu-
kasa) (pue. 4).

Ecou cBermno pac-
MONOKEHO BHI® ILIOC-
KOCTH MATEeMATHIECKOTO
TOPUBOHTA, BHICOTA CUH-
TAaeTCHd NOJIORUTENLHOM,
HIKe — OTPHOATeNhLHOH
m  wm3mepsiercs  OT
no 90°. Bmecto BHICOTH
DHOTZ]A  PaCCMaTpHBAIOT
SeHUIMHOE pacCMOosHue —
YILi0BO® paccToAEme Cperflula 0T B8 e H M T a, KOTOpoe
n3mensterca or 0 mo 180°.

Bropoit KoopnmeaToif B rOpPH30HTANBHON CHCTEME AB-
naerca asumym (o6osnauaerca Gywsoit A). d1o qyra Mare-
MATIIYeCKOT0 TOPH30HTA OT TOYKH [0TA [O BEPTAKAJIA, IpO-
XOfAmMEero 4Yepes CBeTHNIo. ABEMYT OTCUATHIBAETCH TAKIKE
B TPafycax mo JHHUHM TOPH30HTA B CTOPOHY CYTOUHOTO
ppamenns mebecuolt cdepsl (R 3amany) or TOUKHE IOTa [0
TOYKN I'epeceveHns AMHAN ropm30HTA € NYroil BepTUKana,
MPOXOAAIMEro Uepes 3sHUT B NAaHHOE CBETMIO (A3WMYT TOY-
ku samaga paser 90°, a asuMyr Touru Boctoka 270°).

T'opusomransHag cmcreMa HEGECHHX KOOP/UHAT BECH-
Ma ynoOHa [yig pemeHusd PANa 3afaY MPAKTHYECKOH acTpo-
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HOMHIH, B YaCTHOCTH, JUIS ONpPHeNeHHd BAAAMEIX [0J0jKe-
HUEl CBETHA ¢ NOMON[LIO YIJIOMeDHHX NECTpyMerTos. OnHa-
Ko eCTh y Hee Y ofna ocoGeHHOCTH. Jlexo B ToM, wro obe
TOPHBOHTANLHKE KOOPHMHATH H3MEHAIOTCH C TEUCHueM
ppemend. Dnarogaps Bpamenuro neGeCHOH cdepn name-
HAGTCA a8UMYT, & BCJEJCTBHE TOTO, II0 0CH BPAIIeHHS He-
GecHoit cepsl HAKIOHEHA TOJ] HEKOTOPHIM YTIOM K OTBEC~
HOUl JMHMHM, CBETHJIA TO HOMHUMAIOTCA HAJ TOPHMBOHTOM,
TO ONYCKAIOTCH, T. €. U3MEHACTCH W UX BHICOTA. JTo obCTO-
ATENLCTBO JIENAeT CuCTeMy TOPU3OHTAIBLHKIX KOOPOWHAT
He coBceM yno6HO# A «ieneykasasuit» Ha neGe. [Ipm mc-
[ONb30BAHNL TOPUBOHTAJIBHLEIX KOODAMHAT BCHKHOI pa3
HeOOX0MHUMO  HPOM3IBONHATH
4 COOTBeTCTBYWOIHl Tepepa-
cieT € YYeToM MOMEHTA
HabIooONeENA M MHUPOTH
J@HHOTO MECTa.

B arom cmucene Goaee
ynoGHa akeamopuaibras clic-
mema rkoopdunam (puc. 5).

Ileppass  oxBaTOpUAIL-
Has1 ROOPANHATA, CKACHEHUE
(vGo3nauaercsa 8), anasornm-
uga semuoit mupore Crilo-
HEHNe — BT0 YTJIOBOE pac-
CTOsTHAE CBeTHIA OT ILIOC-
KoOCTIt H80EeCHOTO 2KBaTopa.

Pnc. 5. 9xBaTopnanenas cic- Ono Om‘mTHBaem.ﬂ B rpa-

TeMA KOODLIHAT, nycax mo nmyre OoJsLIOTO

KPYyTa, IPOXOMsIEro depes

IOJKC MOpa W JiaHEHoe ceetnio (kpyz ckaonenus). B tom

ciydae, €CJHH CBETHJIO PaCHOJO;KEHO B CEBEPHOM IONY-

mapud, CHJIOHEHWEe CYUTASTCA IOJNOMKUTENLHKEIM, eCIH B
07KHOM — OTPHAATEIbHLIM.

Bropas woopnumara, npsmoe socxoxcdenue (o6Go3mada-
eTCsT @), OTCUMTHBAEICA WO KPYTy HEOECHOI0 dKBaTOpPa
B HAIIPAaBIEHUM, MPOTHZ0HONOKIOM CYTOTHOMY BPa{[{eHIIO
mefecHoll cdepsl oT HEKOTOPOHl QUKCHPOBAHHON TOYKHE [0
COOTBETCTBYIOIIETO KPYTa CHJIOHEHUsI, MPOXOsIMEro Iepes
NAHHOE CBETHIO.

Brifop Touknm orcuera mpsMoro BOCXOMIEHHA CBHB3H
¢ ropumuHEIM fBmEeimem 3emim Bokpyr Conmma. Bnaro-
OapsA TOMY, Yro HAOIIA LIJIaHeTa [BIKETCH IO BaMKHYTOR
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opbmTe BOKpPYT J{HeBHOTO CBeTHIa, 3eMHOMY Halbmonaremo
Ramercss, 9ro ConAle HENPEpPHBHO NEPEMEMAeTCs MO He-
GecHoil cepe C 3amana Ha BOCTOK M B TeHYEHME Tofla OIMACHL-
BaeT ORPY/KHOCTH GONBIIOTO KPyra, MONYIMBINYI Haspa-
Al sKAUNMUKL.

Takum o6pasoM, SRIANTHKA — 9T0 BHAEMHE ropmd-
muit wyts Connna no meGecHO#l cepe. IKINNTHRA HARIO-
HeHa K HeGecHomy oxBaTopy mop vriowm 23°27°. Cneposa-
teabro, Codnrng 10 MOGHEMAETCA HAJ 9RBATOPOM, TO OIyC-
raevcs noy mero. Jlsa pasa B tevenme ropa memtp Comnuma
nepeceraet axrBarop, nepexons 20 unm 21 Mapra 3 ¥3KHO-
ro TONYmMApPHs B CceBepHOe (mouka eecenHez0 pasHoOeH~
cmeus) n 22 mau 23 cewTsGpsi M3 CeBEePHOTO B IO/KHOO
(rmouxa ocenhezo pasHodencmsusn).

WmernHo TouRa BECeHHETO pABHONEHCTRHs M m3(paHa
B KAYECTBE TOUKY OTCUETA IPSMOTO BOCXOKIEHUA B DKBa-
TOpUANbHOH CUCTEME KOOPOHHAT.

Ilpsmoe BoCXoiKmeHwe OCHYHO HMBMEpsIeTCH B Jacax.
Bech kpyr orBatopa pasgesnes Ha 24 Waca: OgHOMY dacy
COOTBETCTBYOT 15 yraoBeIX rpamycos.

ORBaTOPHANbHAA CHCTEMA KOODHAHMHAT TECHO CBABaHA
¢ mebecHoit cdepoil, coctaBisa € HeH KAk OH ~efiHOe
nesioe. VIHEIME clioBam#, SKBATOPHANDBHHIE KOOPHAMHATH
He(eCHBIX CBeTHN (peYb HAeT, PAa3yMeeTcs, O 3Be3fax M
BHETaJIaKTHIeCKnX obnertax, mockonbry Coinmme, Jlyma,
IJIAHeTH. B KOMeTH 06nanaiot CoOCTBEHHHIMM HepeMeme-
HuAME 1o HeGecHoil cdepe I HX DRHATOPHANLHHE KOOPHAH-
HATH HENPEePHBHO MEHsIOTCHA) € TeUEeHHEM BPEMEHH OCTa-
0TCA HEUW3MEHHLIMA. IT0 OOBACHACICHA caepywomuMma o0-
CTOSITeIBCTBAMH,

Bo nepsux, mo camoMy mocTpoeHmI0 HeGecHoil cdepst
pce He0eCHble CBETAJNa ITPH €€ BPAMEHAM GUUCHBAIOT
OKPY;KHOCTH, IUIOCKOCTH KOTOPHX [AapauleNsHH IUIOC-
Rroctu HeGecHoro srsaropa. Ho a1o m sHaunt, 9ro yriopoe
PACCTOSsIHEE CBETMJIA OT 9KBATOPA, T. €. CKJIOHEeHue, ¢ Te-
YeHpPeM BPEMeHM HEe HCHHITHIBAET W3MeHeHil.

Bo-Broprix, IOCKONBKY TOYKA BECEHHET0 DaBHONEH-
CTBHA CaMa ydJaCTByeT BO Bpamenuu HeGecHoH chepwi, To u
yrIoBbe PACCTOSHHA Io JuAAN HEOECHOTO DKBATOpa OT
5TOH TOUKM TAKIKE OCTAKTCH HEHBMEHSBIMH.

CienoBaTenbHO, BHAHRE SKBATOPUANBLHHIX KOOPAMHAT
nosBoNseT 0e8 KaKUX OH TO Hi OBIIO [ONONHATENBHLIX BLI-
yucaeHnll maxoZuts HAa HebGecHoit cdepe mwobywo seesny.
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Ipagna, ecnm roBopuTH CTPOro, TO BCAENCTBHE OTKIIO-
HeHnA GUIYPH 3eMIE OT MIEANHHOTO MApa U HePaBHOMEp-
HOTO paCIpefieieHRd MacC B €e HepaX, OCh BPAINeHAs
deMiIE copepmIaeT CJIOKHOE [BMKEHWE B IPOCTPAaHCTEE.
B wacrroctn, sa 26 000 ner oHa onnCHBaeT B IPOCTPAHCTHE
BOKPYT OCH SKIUITAKE KOHYC B HANpaBIeHAN YACOBOI
cTpenK: (ecim CMOTpeTh W3 MHPOBOTO MPOCTPAHCTBA Ha
cepepHnil monoc 3emun), B pesynbrare Touxa BeCemHero
PABHONEHCTBAA IEPEMeImAeTCs] BIONb DKIANTAKA € BOCTO-
Ka Ha samaj Ha 507, 256 B ron, «npensapser» Conmme,
¥ BECHA HAYHHAETCS Ka}KI[LIPI ron Ha 20 MuByT 24 ceryHaH
pambme, 10 fBJIEHAE IOJNYIYANO HABBAHAE npeyeccuu MIH
npedeapenus pasnodencmeuli. Bnaronaps mpemeccum mpo-
HCXONUT Me[JIeHHO€ CMEI[SHWe 10 BPRINOIHKS TOIEH
BECEHHEer0 W OCEHHETo pas-
HOTEHCTBHMA, & TamKe cCe-
BePHOTO W IOMKHOIO DOJI0-
coB Mupa o He{eCHOi cde-
pe. B wacrrOCTH, mpmmep-
g0 gepes 14 000 mer cesep-
HHi IIOI0C MEpPa Iiepenec-
THTCA B paiion 3Besnu Berm
u3 cossesnna Jluput. Torna
Bera crarer noasprok spes-
Roilt.

B cospenennywo smoxy
TOUKA BECEHHET0 PaBHONEH-
CTBIAA HaxOOHWTCsI B CO3BE3-
nun Pei6, a Touka OCeHHEro
PABHONEHCTBHA B CO3SBE3-

Prc, 6. Drmmnrigeckan cicrema APHE JI€BEL
KOGDJIIHAT, Hapsny ¢ axsaropuasns-

HOR cmcreMofl KOOpRAMHAT
AHOTAA MOJB3YITCSH eMme W TAK HASHIBAEMONR sk URMUUeCKOL
cucmenmoil (puc. 6), THe OCHOBHEIM KPYTOM OTCUETa CIYIKHAT
nnHAs ornunTRKH. 1lo aHanoruy ¢ moncaMu Mupa MoKHO
BBECTH MOHATHE HOJIOCOB 9KIANTHKI,

Ilonomenne coorBeTCTBYOIUX TOYeK Ha HeGecHolt
cdepe MOKHO OIPENIENIATh, MPOBENA W8 IeHTpPa HEGECHOH
cdepr npsAMYH IAHAK, TePICHAMRYIAPHYI K [NIOCKOCTII
sKiaunTAKA. Tam, rne oHa mepecewer meGecHyw cdepy, o
HAaXOMSTCH HOJIOCH SHINNTHHA — CeBepHHId (B CeBepHOM
monymapuu He6a) U IOKHHE (B 0KHOM TOJYINapHu),



Tlepsaa woopnuuata — sKAUnNTUYeckas doazoma ) wo-
Ho0HO NPsSMOMY BOCXOIKNEHUIO OTCUMTHIBAETCA OT TOUKH
BECEHHEeT0 PARBHOMISHCTBUA IT0 KPYTY SKIHNTHKA B HAIIPAB-
JIeEMA MPOTHUB IACOBON CTPEIKH M UBMEPSIETCST B IPAfyCcax.

Bropas KoopnmHATA — sKAUNMUNECKas wupoma P
OTCYATHIBAETCH OT SRJIANTHKH B TPanycax Io Ayre, mpo-
xopszmedt yepes cBermao @ moaoc sximmrkn. Ulapova mo
AYyre B HAIIPABICHIH CEBSPHOTO ITONIOCA BKIHITHUKA OTCIA-
THIBA@TCST CO SHAKOM ILIOC, B IPOTHBOIOJOMHOM — CO
BHAKOM MWEHYC,

Ot 9xBaTOpHAJLHEIX ROOpHAEHaT o B O Ha semMHO# He-
6ecrolt chepe MOMHO MepeiiTH K SKJIMITHIECKAM KOOPHH-
HaTtaM P & A € IOMONIBIO CAENYIOUX COOTHOIMSHMIL:

sin = cos e-sin § — sin & cos 0 sin o,

cos f sin A = sin ¢-sin § 4 cos e-cos §-sin a,

cos P cos A = cos d-cos «,
rfie € — yrojl HaKJOHA SKINNTUKD K JHHMN He(eCHOTo 9K-
paropa, paBHmt 23°27'.

Bee3nunii Rommac

Hrag, mu ycramoBmiIH, Wr0 Kammoll ToUKe IIPOCTpaE-
CTB2 COOTBETCTBYeT O€CKOHEUHOEe MHOKECTBO BJIOKEHHBIX
Apyr B [pyra (KOHIEHTPHYECKHX) HeGecHHX cep € HeH-
TPOM B 9TO# TOURe.

Ecam e BBeCTH Ha HeGeCHOH cgepe TeoMeTpHio, CBs-
suBaomy HeGecHyw cdepy ¢ 3emuell, T0 KamKIo# ToURe
8eMHOH NOBEpXHOCTH OYZAET COOTBETCTBOBATHL CEMEHCTBO
He0eCHHIX c)cp € BHOJNHE OIPSAENeHHBIM PACIIOJOMEHNEM
OCHOBHBIX KPYTOB I JNHHI, 8 ABYM PasHBIM TOUKaM OyayT
COOTBETCTBOBATH CemeiicTBa He0eCHHIX C¢ep € pasamIHKIME
paCIONIOIKeHHAMA OCHOBHHIX KpYyroB u namemi. Unwmm
CI0BAMH, MEKIY TOUKAMHA 38MHOH HOBOPXHOCTH U CeMeil-
cTBaM# HeGeCHHX cep € pasiuyHBIM pPACHOI0KEeHUeM 0oC-
HOBHHIX KpPYTOB I JAHAN CymecTBYeT B3amMHO OfHO3HAT-
HOE COOTBeTCTBHE. JT10 0GCTOATEILCTBO OTKPHBAST BOBMOM-
HOCTH OPHEHTHPOBAaHMs C mnoMombio He(ecHoit cdeprt.

BeisscEmM mpespe BCero, 4YeM OTIHYAIOTCS OPYT OT
npyra HebeCHHE C¢epH, COOTBOTCTBYIIINIE PA3IHIHEIM TOYU-
KaM OfHOTO M TOro ;xe mepupuaHa, Paccmorpum cnepsa
mebecHy0 cdepy, ZOCTPOEHHYIO NIIsT TOYKH, PacIojo/ReH-
HOH Ha HEKOTOpO#l CpefHell IHPOTe CEeBePHOro IONYMa-
pas 3emmm. V Taxoil veGecuoll cfepul AMHNA HeGECHOTO
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9KBATOpa COCTAaBIsALT ¢ JUHNeH HCTUHHOTO TrOpu3oHTa HE-
ROTOpHil HoXoKATeNLHEN! yron. Jlmmms mebGeCHoro oxBa-
TOpa MONHAMAETCH HAX JNMHMEH HMCTHHHOTO TOPH30HTA B
I0;KHO#l CTOpOHE gefa, OCTUras MAKCHMAJBHOTO YNAJICHAA
0T HEe B TOYKE IepecedeHunss ¢ HeOECHBIM MEPHANaHOM.

ITo camoMy xapakrepy MHOCTpOSHHsI JAUHAH H KpPyroB
HebGecHoii cgepr HeOeCHBI BKBATOP UPH €€ BPAIEHNAN KK
OBl BMGKETCH BROJNB CAMOTO Ce0s1, @ BCE HEOECHNIE CBETILIA
ONHCHIBAIOT OKPYMKHOCTH, ILIOCKOCTH KOTODHIX HapaJ-
NeNBpHEN IUIOCKOCTH HeGecHoro akBatopa. Ilostomy mmwGoe
nefecuoe cBeTmno mp# BpameHnm HebecHoH cdepw nBar-
Ol B CYTKH OPOXORuUT depe3 HeOecHHi mepunuaH. fBie-
HUE UPOXOMIEHNs CBeTHNa depes HeGecHwil Mepupuan
NOJIyIII0 HasBaHme kyibmunayui. OCLI MUPA MEpHAHAH
NSJIATCs Ha [Be 9acTH. FCam B MOMEHT KYJIBMUHAINHR CBe-
THIIO mepeceraeT HebeCHBIt Mepuamam B Toil ero wacrd,
KOTOpas COpeP/RAT BEHUT, TO KYJHMIHAIOWA HA3HBACTCH
geprueii. Ipm mepecedeHMH CBETHIIOM HACTH MEPHIUAHA,
coniepamed nAfup, RYIbMUHAIAA HASWBACTCS HUNCHell.
HOHYTHO 3aMeTHAl, YTO €CJ: BLICOTa CBETILIAa B TEUYSHIE
NOAHOT0 0Gopora HeOecroli C@epsl 0CTAETCS TIONOMMITeNb-
HOMH, OHO ABJAETCH [Jin NAHHON 3eMHoill MUPOTH Hezaxo-
dawyum, ecim OTPHIATENbHON — negocxodawum, Ecnn e
BLICOTA CBETMJIA MEHSeT B TeYeHMe monHoro obopora mebec-
noit cdepwt (T. €. Ha NPOTSIKEHHH CYTOK) CBOH 3HAR, TO
CBETIJIO ABIAAETCS BAXONAMIM.

CraEeM Teneph NepeMemaTthCsl BOJb 3€MHOrO Mepmpu-
aga g cesepy (pme. 7). Hawme wmaMeHeHmsa npomsoiimyT
¢ mebecroit cepoit? Met oGHapyRmM, 9TO IO Mepe Ipofi-
BIUKEHHs Ha CeBEp CEeBePHHII oo Mupa GyneT mocrenen-
RO UpHOAMKATHCA K BEHATY, & CJE[0BATeNLHO, AHHAH
rnebecHOro sKBaTOpa — COMMKATHCH € JAWHAEH MaTeMmaTH-
wecKoro ropmsonta. Horma mul moctureeM momoca 3esin,
OTBECHAS JWHHs COBHIANET ¢ OCHIO MHUDA, CIENOBATENLHO,
HOJIOC MUpa COBHAMST C BEHHTOM, INIOCKOCTH DKBATOpA —
€ ropu30HTAJIbHON IJIOCKOCTRIO, 8 JIHuA He0eCHOro axXBaTo-
pa — ¢ amHHeil MATeMaTHIECKOTO TOPH30HTA (pHC. 7 caena).
IHostomy mna mabinomarediss, HAXOOAMEroCs HA WoOJOCe,
8BE3AN [BIDKYTCA NApaliedbHO IIOCKOCTH MaTeMaTHie-
CKOTO ropmacHTa, A 5T0 03HAYAET, IT0 HA MOJIOCE BHICOTA
3Be3[] JAHHOTO NONYIaPHA He M3MEHAETCA C TeUeHHeM Bpe-
meny, JlpyruMm cioBaMu, Ha IIOMIOCEe BCe BBE3IHl JAHHOTO
foaymapus Hesaxojdmpue,
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JlroGonsrTHO OTMETHATH, Y70 HA [ONIOCEe HLHO3MOMKHO
VCHONH30BA1h TOPHIOHTAJNBHYIO CHCTEMY HeJeCHBIX KOOp-
nuHaT. lemo B ToM, 9T0 HA IOJIOCE HENb3s BHEJIUTH Ha-
IpaBieHue He0ECHOTO MEPUAMAHA: TAK KAK BSHOT COBIAJA-
eT ¢ IOMIOCOM MEpA, TO IOJOKSHHE INIOCKOCTA HeGecHOro

>
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Pue. 7. Bucora mosioca Mupa I reorpafiuvecKas mmipoTa.

MeprnMaHa ONIperengercss snech yme me tpemd, a Qarro-
YeCKHI TONLKO NBYMs TOYKAMI, T. €. CTAHOBHUTCs HEOIIpe-
neJeHHKM. B Touke mepecedeHHs OCH BPAMEHHA JeM/H
C €e mOBEPXHOCTHIO JNGoe HAUpaBIeHWe eCTh HampasJie-
uue Ha or. Tarum o6pazoM, Ha THHAK rOPH3OHTA NCUE3ALT
¢MKCHpOBaHHAs TOYKA, OT KOTOPOM CJlefyeT OTCUMTHBATh
a8UMYT...

Tenepsr oT CpefHHX [MHPOT CEBEPHOTO IONYIMMAPHS
rpeanpuMeM yTemecTeHe B HANPABISHNN, HPOTHBOTONOM-
HOM CEBEPHOMY HONIOCY 36MJIH, K SeMHOMY 9KBaTOpY.
Mo ofHAapyK\M, 9TO BHICOTa NMHME HeGECHOTO DKBATOPA
Haf TOPUBOHTOM HOCTEeHEHHO BOBPACTaer, a S€HUTHOE pac-
CTOAHME COOTBETCTBeHHO yMeHbmaercs. Ha sksatope ce-
BEPHHI DONIOC MUpa OKARETCH HA JIMHAN MaTeMaTHIeCKO-
T'0 TOPH30HTA, & 0Ch MEpa OyneT NeKaTh B rOPHA3OHTAIBHOI
10cKocTA. JIMHAA e HeGEeCHOTO SKBaTOpa Upoier uepes
seHET 7 Oyner PacioiO;KeHa MePIOHIHKYIAPHO K JIUHUH
ropasonTa (pmc. 7 cupasa). CaefoBatenbmo, HA 3eMHOM
PKBATOpE BCE 3Be3NH GynyT BOCXORNTHL B 3aXONUTH NEPIEH-
JURYJISPHO K InHEA ropusoHTta. llpm stom Bce oEm GynyT
3aXONSIMAMA U BOCXOMANAMI. )

Jlna mebGecErix cdep, COOTBETCTBYWINAX PaBIHTIHIM
MAPOTAM IOKHOTO NMOJYIMAPHA SeMIY, DOBTOPATCA TO JHE
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caroe ¢ 7Ol JIMMbL pasHUIell, 910 MECTO CeBePHOTo MOJICA
MApa B HHMX 3aiMeT IOJRHEI, a KYJAbMUHAIMA HeBeCHHIX
cBeria Gyner MpOMCXORnTL He HAj TOUKOM 10Ta, & HaJ TOUY-
KOl ceBepa.

Temepr MBI pacnonaraeM BCemM# HeolGXOmuMBIMA IIpen-
BAPUTEALHUIMA CBeNEHMAMU [IA OPHEHTUPOBAHHA IO HE-
6ecibiM  cBETILIAM.

Hak M yxe sHaeM, mepsas 887a4a OpHEHTHPOBAHAH
HA8 MECTHOCTH B33KJI09ARTCA B ONPEASJIEHUN HANPABICHAS
«CeBep—I0T». OTO HANpABISHHE® IPHHATO HABLBATH N04Y-
dennoil aunueil.

Oupenenurs HAOPapeHNe MONVISHUIOW NTHHAN MOMKHO
110 MOMEHTY KYyJIbMAHAIAHX IEHTPA COJHEYHOTO [HCKA.
B momert mpoxosxnenms HeGecnoro mepmpmana Conmie
NIOCTHraeT MAKCHMAJBHOH BHICOTH M, CJIEOBATeNLHO,
3eMHBIe IPeMeTH IpH 91oM oTGpackBaT Hanbolee KOPOT-
KUe TeHIH.

Hcxonst us 9Toro, MORHO HONBLIOBATHCA IPOCTHM I
B TO yRE€ RPeMA NOCTATOTHO HANEKHBIM criocoboM orpenene-
Hust noaynennoit anann. Hano BuGpars raroi-nuGo mpen-
MeT, 0TGpACHBAIKIl HA POBHYK MOBEPXHOCTH LOCTATOTIHO
TOHRYI0 TeHb (MOMKHO BO{TH B 38MJII0 KOJHIIIEK), 1 BOARSR
HCTHHHOTO TONYRHHA *) ormMedatsh geped HeGoanlume mpome-
JKYTKEM BPEMEHH IOJNOMKOHNE KOHI[A TeHW Ha 3eMie.

Hamnpapnernne camoil KopoTHoH TeHN GYHeT COBIANATH
€ HATPABASHHEM «CEBOP—IOTY.

B tex cinyuasx, KOrma ONpeNCHEHHe HAIPABISHNA
«esep—ior» 1o Coianny HEOGXOAMMO OCYHIECTBATEL HE
B 1I0AJIeHb, & B NHO® BpeMA [Hs, 9T0 MOJKHO CAGJIATH, AMEd
B By caenvionmne obcrosirenscTBa. llockonsry, mepeme-
masnch 1o Hebecnoil cdepe cyrounniM aBmxenueM, Coanie
COBEPIIAST OfMH MONHHWU oGopoT 3a 24 Yaca, 8a ONUH 9aC
ono nepemeniaerca o pyre ga 15°. Ioaromy, sHas MectHOE
BpeMs, MOKHO Io mono;keHmio CoNHIA B [aHHHIH MOMEHT
HpubianauTeshHO OLEHNTH, B KAKOM MecTe HeGecHolt cheps
ono Gyfaer HaxomuThCH (MAM HAXOAHWIOCH, ecam Habmome-
HA® MPGBOLUTCH IOCHE IONY[HA) B IOJNMSHE.

Xapagrep npmrernsa CONHIE@ B 8129AT€NHHOLN CTELCHN
SABHCUT OT BPEMEHH TORA M TFeorpaduuCcCKOi IMUPOTHL

*) Hs-3a BBCHIEHHA 4YACGBHX IOSACOB H JICKPETHOTO BpeMeHI
moMent kynpMunanum ColHpa He cobnajiaer ¢ 12 wacamMu gHA 110
MecTuoMy npemend. Tak, Hanpmmep, B Mockpe Connne KyJnbMulg-
pyer B 12 g. 30 MHHYT IO MOCKOBCKOMY BpEeMeHH,
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B cpepsmx mmporax CesepHOTO HONymapud, e pacro-
naraercx GONBMIAS 9aCTh TEPPHETOPHUH HAMIEH CTPAHEHL, COO-
cofm ompepencHnss BpemeHR 1o CoNHNY NPARTHIECK!H
moBCny onuHaKoBH. To jKé MOKHO CKas3aTh B 00 HCIION -
sopamnu CoNHIA B KAYECTBE OPMEHTHPA [Js ONpPEReNeHNs
CTOPOH CBeTa.

B o6uxopne "acto Mo:HO ycawimath: CoIEIE BoCXOnnT
Ha BOCTOKE, 8 saxonut Ha samane. Ho sto me cootmercrsy-
€T HCTAHe: JaHHOe YTBEepKOeHHe OviBaer CIIPABENJNEOD
TOJABKO OBa/RAL B TONY. B IHHA BECSHIET0 A 0CEHHETrO paBHO'
nenctenit. B natel paBHOmEHCTBHH fEeHL H HOTH COCTAB:S-
10T POBHO 1IONIOBHHY CYTOK, T. €. 12 wacoB. (91m ke gartit
CUATAOTCSI HAYAJ10M aCTPOHOMAYECKON BECHBI M aCTPOHOMil-
weckoit ocenu.) Ho ecnim o6patureCs K OTpHBHOMY Wiiu
HACTONHLHOMY KaleHfaplo, To Ml yBuamd, uro B 1978 r.,
HanpuMep, NeHL PaBeH HOYM He B [AaTHl PaBHONEHCTBUIl,
a 18 mapra m 26 cemtsbpsa. dto ofycnoBnenmo SBIEHHSM
peparyuu — TpenoMIeHHeM Jy4ueil B atMocdepe, BCNER-
CTBHE Uero CBETHNIO Ka’JKeTCS BLille, YeM Ha CaMoM fele,
W T09TOMY €ro BOCXOR IPOMCXONMT paHbOIe, & BaXOX I08Y-
mee. B cpenmeM penmumEAa peparnunm cocraBmser 39,
T. e, HECKOJIHLKO IPEBOCXOHT YTIOBOW [UAMETP COXHETIHO-
IO JUCKA.

B nernee noayromme touk:m Bocxoma # 3axopma Coamrna
npuGAMKAIOTCS K CeBepy, B 3MMHEe IONYrofneé — K ITY.
AspMyTH 9THX TOYEK ONPENENAIOTCS TEKYIEM NOJOKE-
ruem Coxura Ha skaunreke. Ha mupore Mockew asumyThi
TOYEK BOCXON]A ¥ B3aXO0fa H3MEHSIOTCA B mpepjedax or 47°
no 137° K BocTORY M 3am37y Or TOYKH 0Ta (K BOCTORY OT-
punaTeirHyie, K 3amafy HOIZOKmTeNbHEe)*).

Jna ompepeneHus asmMyToB TOUYEK BOCXORN2 H 3aXOft
Comina Ha pasyiIX mupotax cay:xar QopMyia

KOTOpasi [aeT asuMmyT Toukm 3axopa. (Ecau asmMyrt moay-
93eTCs OTPHIATENBHLIM, TO €r0 UHCIOBOe SHAYEHWe HYIKHO
persects u3 180°.) Jlas Tourwm Bocxona asumyT Gepercs co
BHAKOM {(MIIIVCH,

*) D710 A3OMYTH TOoUeR 1a 3edae. OHI OTCULITHBANTC HEAY?,
UeM a3UMyTH B HeGecHOH cHcTeMe KOODJIIHAT.
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ITorrpapkm mag MomemTOB BocXoma m saxoma Conmma
MOEHO PACcCIATATh M0 HOMOTpaMMe, Iomemaemoll B Actpo-
HOoMmueckoM  Hanempape — emeronEmke  Bcecorsmoro
acTpoHOMO-TeofiesmiecKoro obmecTBa (mogpoGHE® o HeM
MH PacCKayKeM B KOHIE KHUTH).

Vnaue Burngmmt cyrounoe nemwenne ColHija B BoHe
Tporgros. J[na marnamgEocTn ormmeM pemmenne Goamra
HENOCPe/ICTBeHHO Ha 9KBATOpE BEMHOro mapa.

Kar yme Guiio CKazaHo BT, IOJOBAHA SKINITAKH
pacroNiodKeHa B CeBepHOM mHolymapmu HeGecHol cdepH,
moioBuMa B I0iRHOM. Mmaue roeops, B mepmop Memny
21 mapra n 23 centabps Conmue HaxopguTcd B CeBEpHOM
nonymapuu HeGecHol cdepst, a B mepumon ¢ 23 ceHrabpsa
oo 21 mMapta B I0YRHOM.

Isamnou B rog — 21 mapra u 23 cemrsibpa — Conmme
Ha DKBATOpe BOCXOMMT W BAXONNT, KAK ¥ BCIONY Ha 3eMie
(§poMe TIONIOCOB, T7@ IPAKTHYECKI 5TH HANpPABJICHUH
OTCYICTBYIOT), B TOUKaxX BOCTOKAa M 3amasa. B monjess
ConHie pocTHraer seHMTa. XApPAKTEPHO, 9TO [BUIKEHHNS
ConHna B 1M NHA UPOUCXONUT NEPIEHAMKYIAPHO K ILIOC-
KOCTH TOPHB30HTA, 9ITO CKA3HBACTCH Ha IPORONKATENLHO-
CTH NpefpacCBeTHHIX W BEYCPHHX CYMEPEK: TaK KaK CKo-
pocTb cyrounoro npmxenng ColHIa CoCTaBifeT MPAMEPHO
15 rpamycoB B 9aC, TO CyMEpKH B 9TOT IepHoj BaKAHIABa-
wrea 8a Kakme-Hubyns norqaca. (Memxny npoumm, Grictpo-
TEYHOCTh CYMEPeR BAMOTHA M B IOMHHIX paitoHaX Hamel
crpambl.) B nam nermero m BEMHero coAHYeECmMOAHUILL
22 nrons un 23 centsnbps, rorna Conmne Gosnbme Beero yma-
astercA 0T HeGECHOTO 9KBATOpPA, a3UMYTHl TOYEK ero BOCXO-
na ¥ saxofja cmemarrtcg Ha 23°27° K ceBepy miam K 0Ty,
U ecim ©Ha mojocax B 9T0 BpeMd MAKCHMAInHAH
puicota ConHna cocrasnger 23°27° maj TOpPH3OHTOM, TO
sech, ©a 9KBatope, oHa papHa 90° — 23°27" = 66°33',
910 MHHUMAIBHAZ BHICOTA HIONYNEHHOTO 9KBATOPHAILHOTO
Conmna. Tlpm stom B mepmox ¢ 21 Mapra mo 23 cenrsabpa
Comirie KyJNBMEHApYeT Haj ToUKo#l cepepa, & B mepmop
¢ 23 cenrsabpsa mo 21 Mapra — Hapm Touko#l tora. BooGme
IJIsT jKATeNell erBaTopmadbHOTO mosca (ot 23°27" cemep-
ol mmpotk o 23° 27° muoll mmporst) Commne myab-
MUHHpPYeT HOATOfa Haj TOUKOH ceBepa M moiroga Hajg To%-
Kol 1ora.

Jlng npabGmopartened, Haxomsauuxca Ioxmee 23°27’
103xHol mmpoth, ConHIE BCerNa KYNBMEHEPYET B CeBep-
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moit croponte mefa. Cyroumoe HBMIKEHES €ro IPOMCXONUT
He CleBa HANpPABO, KAK MH K 9TOMY NPHBHIKIH, a CIpaBa
ganeBo (ecim crosth aunoM K Conuny). B IokuoM mony-
mapud, craB aumoM K nonyneEHomy Comenmy, Mel Gynem
HMeTb CIpaBa BOCTOK, CJI€BA — BaIaf, IOT K@ OKaIKeTCs
y HaC 8a CIMHOH.

HanGonee mpoctolt m mapemwusdi croco6 onpeneneHus
HAIPABIEHNHA ¢CeBep—IOr» B HOYHOE BPEMs CBY3aH C OTHIC-
KaHIeM CeBepHOro mim IOKHOTO monioca mupa. llpoBensa

Rowtsri Kpecm
Monfprast
%’Ie_é’ﬁa 4 g
]
A
«
Maras 2
Medbeduyd
0
!
bomuwan MedBeduya
owerisrd
Puc. 8. Haxoxpenne ITo- 7070 rupd
JNApHONL B8Besfikl IO CO- Purc. 9. Opren-
speznmo Bonemoit Mep- TRPOBAHIE 0O
BeJHIEL co3Besnnio KO-

noro Hpecra,

gepes [(Bé TOYKH — IOIIC MEPa M TOUKY, B KoTopoid Ha-
Xo[uTCA HaGIonatens, BEPTAKANBHYI IIOCKOCTH, MEl OI-
peneauM IOJOMKEHNe IUIOCKOCTH MepHMaHa H TeM CAMbIM
HailieM TOYKH Cesepa # IOTa.

B cesepHOM poayimlapmm JdeMim HANATH HONINC MApa
MomHo, oreiCKaB Ha HeOe Ilomapmyw ssesny. llpampa,
[P 9TOM PeBYNLTAT IOAYINTCA HE COBCEM TOWHHIM, TaK
Kak B neficrBurensHoctn Ilonapmass 3pesga HE CoBuafaer
C CEBEPHHIM IIONIOCOM MUpA, & HAXOAUTCH OT HETo Hma pac-
crosaEn npaMmepro 1° gyru. .

ITonspuyro 8Besqy ynoGHEe BCero MCKaTh, OTTANKII-
BasCL? OT XOPOIO BCEeM BRAKOMOTo co3Beagua Boanmoil
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Mepneenunn. Cemp manGoniee sIpRUX 8BE3N 2TOT0 CO3BEaRUs
ofpasywT xapaxrepuyno ¢urypy koBma. (JTOT «KOBIIY
MO;keT OBITh pacrojosien Ha neGe mo-pasHOMY: U «HOp-
MalsHO», B «BBEPX MHOM», U «pyuKoi pHum3» B T. n.) Ecan
MHBICJIEHHO COGNMHUTH [[BE KpailHme 3Be3NHl KOBIIa HpAMoOH
nunpeil, OPONOLRATE €€ B CTOPOHY, IPOTHBOIONOKHYIO
«IHY» KOBIIA U OTIORUTH HA DT0{ JUHNYM MpuGIN8aTeABHO
IATH OTPEBKOB, PABHHX IO BEJNUMHE PACCTOAHUIO MEKIY
9THMH 3BesfgaMm, 10 MH oGHapyxum llomspryo ssesny,
KoTopag Bxonut B cosBe3gue Manoit Mepgsenunu. Tpu
Hap(ONeeé BaMETHEIE BBE3NLI 2TOTO CO3BE3[AMA H UETHIPO
caabele TakKe o0pasyT ¢Urypy MaleHBKOTO KOBIIHKA.
ITonsipras 3Besga dABNseTCS KpallHeidl, BBE3NOW «pyuRM»
9TOTO «KOBIMKa» (pmc. 8).

B rosxpoM monymapuu 3eMAM OTHCKaHWE I0RHOTO Io-
Aca MUpa ABIAeTCH 3anaveil Golee CIOMKHOH, Tak Kak
B HemoCpencrBeHHOH 6amsocTm oT 910l TouKE HeGecHoM
ceprl Her Tawoil ApKoit 3pesnH, rak llonapras.

Pemutp o1y 3ajauy moMoraer 0fHo @8 CaMEIX IPAMEYA-
TeJBHHIX CO3Be3fuil IWREOro Heba — spaMeEmrTHH IOrELIi
IipecT — cosBespue, IOAYIWBIIEd NOITAIECKOE ONHCAHHE
B MeMYapax MHOTHX mytemecTserHmroB. OTHCKAB Ha He-
0e aTo Cco3Besque, HANO MBICASHHO IPOBECTH AMHUIO Ye-
pe8 BEPXHIOW B HEKHIO €ro 8Be3fsl (IpH ycHOBhu, €CJH
apkne speansl o u f§ LlenTaBpa pacmonoens Ciesa) B po-
ROGKATE €e B CTOpoHY Oonee pnusHOM dYacTH ¢UrypH
Kpecra, otnomuB Ha Hell npuGRAMBMTENHHO YETHpE OT-
peska, paBHbIX 10 BEJINYAHG paccm;mmo Meﬁ(ny aTuMR
ssesnaMi, Haiinermass touka u Oypmer IORHBIM IIOAKOCOM
MUpa, KOTOpHl HaXOOWTCH B HeNpuMeTHOM CosBesgum Ox»
taHTa (puc. 9).



Taqea TT
3BE3]IbI CMOTPAT BHU3

3810 ofpasHoe BHPAKEHHE, HEPEIKO BCTPeYAOIeecs
B XY[AO0KECTBEHHOW JuTepatype, OGHYHO yrorpefisercy
A8 TOro, 9T00H TONYEPKHYTH ToT (aKr, uro Xota mebec-
HE€ CBeTIJIA HAXO[ATCH 0T HAC 0YeHb JIaJIeK0, HAIlla 3eMHAH
JMUBHB TARK WM MHAYE CBH33HA C KOCMOCOM.

OpEpM 73 KOHKDETHHIX BHIDAIKEHHI 9TOl CBABRM ABIA-
©TCH BOBMOJKHOCTh OIEJIeNIeHNs 3eMHEIX reorpamiecknx
KOODAMHAT, T. 8., IPOTH U JONTOTH 10 HAGAIONEHHAM
HebecHBIX CBETHII.

IlepBriv mpubopoM, CHYKAIMEM 3TOH MM B COBHAH-
uey eme B 111 B, go . 5., Gruta actponadus, Kotopas coc-
TOAJA 73 HECKOIbKAX MEeTALIMYSCKHX KOJEI C [eNeHIAMI,
cnaGsxennbix guontpama. Ipubop mporo ynorpeGnanca fo
XVI B., rorpa Guin 3ane-
n2H Goiee COBEPIIEHHBIMA
YCTpOMCTBAMI — Cpajlil-
TOKOM, KBaJIpRaHTOM H, Ha-
KOH2I[, CeKCTaHTOM, Mfed
KoTOporo Omniia BEICKa-
sana Hyrotomom (1643— .
—1727).

Onuako upes ydueHo-
TO lie Toxyumia MO~
Horo  mpusmamms. B
1730—1731 rr. cexcramT
6un  BHOBH m3obperen
TOYTH OJHOBPEMEHHO K Pnc. 10. Cxema cekcradTa.
HEe3aBHCUMO JIpYr OT APy~
ra amepuxamnes lomd-
peem z aprymuaEmEoM Lopmeer. IlpnGop stor momenm po
HaINero BpeMeHn, He IPeTepres UPUHIUIHAIBHEIX H3MeHe-
auill (puc. 10).
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CexctanT cocToMT M3 HeGoIbmON BpmTenvHOf TpPYGH,
B riofie 8peHNA KOTOPOil HAXONNTCA HENOABMKIA A CTeR AH-
Hag mnnacTuEKa (3epkano) 3y. FEe mmmuas nonosmHa
nocepeGpena, a BepXHAA IpoapavHa, Hpome T0ro, B Cex-
CTaHTe 6CTh BTOpOe, IOXBIKEOE 3eprano 3y. Ipm maGmio-
AEHUAX C CeKCTAaHTOM MOMKHO BHIETH Cpa3sy NiBA 0GbeKTa:
OflUH BUEH B TpYGY HENOCPEACTBEHHO 4epes IPO3PATHYIO
4acTh MEPBOTO BEPKANA, & JYIA OT BTOPOTO OTPAMKAKTCH
or ofomX BepKal m TOe nomapaleT B Tpyby. Jlus toro
qTo0Hl «IOEMATL) HYROLIT 006beKT, MOBOPAYMBAIOT BTOPO®
sepkaso. llsobpamenna ofoux o6BEKTOB COBMEmMRIOT.
Yron moBopoTa OTCUMTEIBASTCH Ha numbe (Ayre ¢ jpenenn-
AME). YTON IOBOPOTA B8EPKANa CEKCTAHTA BIBOE MEHbL-
me yria Mejy oGpeKraMu, IOSTOMY AeneHuA Ha npMGe
o1 pPOBAHE 9YHCAaMu, BABoe GONBIINME Yria HoBOPOTA
BepKana.

Ecnu rtpeGyerca ompefienats BHICOTY Kakoro-nubo cue-
TUNA, ero maoGpasKeHue B II0Je BPeHMA CEeKCTAHTAa HAao
COBMeCTHTh ¢ m300paKeHmeM NAMHUM TOPU30HTA.

Cexcrant — Haje:xKHb mpuGop, € MOMOIBI0 KOTOPOTO
MOJKHO BECTH YIJIOBHIE m3Mepenns Ha ue(e ¢ TOYROCTHIO
no 10"’ pase B YCIOBHAX MOPCKOU KauKd.

Ormpenienenre mMuEPOTHI

Cosepmas nyrtemecTBme HA CEBepHBH IONOC 3eMim m
Fia PKBATOD, MLl OGHADPYKRJIH, UTO IPH STOM H3MEHHercg
MMOJIOKEHNe CeBepHOTO monloca Mupa. Ilpm nepememenunn
HaGIOATeNd € MONIOCa K PKBATOPY BEICOTA ITOJNIOCA MHOPa
CTAHOBHTCH BCE MEHBIN® W MeHbome, maMeEsach or 90° mo
Hynis, YHe OTciofa c¢iepyer, 4To KaKLoH mmpoTe Ha
3erute COOTBETCTBYET BIIOJNHO OINpEAEIeHHOe NONOKEHHIS
ceBepHOTO moNca Mupa Ha HeGecHoil cdepe.

3710 yrBEpIKIEHNE MOKET GHITh CTPOTO JIOKAB3AHO B BUM®
TEOPEMEL: 6bICOMA NOAICA MUDG HAO €opUSOHMOM DPasHa
zeozpagfuneckoll wupome OGanHoz0 Mecma.

B camom niene, obpataMca & puc. 11. Ha sem npepcras-
JeHa NPOeKIs HA IUIOCKOCTh 9ePTeKa BeMHOTO MApA U He-
GecHoil cdepsl, CooTRETCTBYIOmER IonoKeHmIo Habiona-
Tead B Touke M, mpW BTOM OCH BpAmEHH™ 3eMiIN PacHo-
Jaraerca B INIOCKOCTH Wepresxa. JlmHus OZ ectv oTBeCHAH
TuHENA ANA JaHHEoR ToukM, AmHEMA NS — pmpoekums Ha
TI0CKOCTh YEPTeRa IUIOCKOCTH ropmsoHTa. JluHus MP —
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HanmpapJeHne Ha IOJII0C Mupa, COOTBeTcTBYIOmes Touke 17,
KOTOpO€ M3-8a YJAJEHHOCTH ITOJI0CA MUPA IPAKTHIECKR
MO}KHO CUATATh NApPAJJIEJBHEIM OCH BPAIMEHAA 3eMIu.
Yron Q,OM ecrv reorpadmuecKas IMHAPOTA TOUKK
M(Q,Q; — exBaTOop 3em-
1), a yron NMP—su- z
coTa TOJICa Mmpa Hapg
TOpPH30HTOM.

CpasunM MeKLY Co-
Goit 1 pBa yraa. He-
TPYAHO BHAETH, TO OHU M
ofpasoBankl B3anMHO IEp- & 7 N
TIeHANK YIIAPHEEIMEA CTOPO- 4
Ham#. B caMoM jene: g
muang PM — napannens- @
Ha OCH BpPameHOs Jem-
M, a BTa MOCJAeNHAH, 10
NoCTPOeHNIO0, TepIrCH/T-
KyldApH2 K  TPOGRUHM pye, 4. TeopeMa O 3aBHCHMOCTH
IIOCKOCTY 36MHOTO BKBA- BHCOTH HOMTKCA MHpa OT recrpa-
Topa Ha INIOCKOCTDH 9epTe- ¢puaeckold WHPOTHL.
wa, A muEma NS, mo
NOCTPOGHNIO, NEpIeH[EKYAApra R oreecHoi Juamn. Ho,
KaK W3BECTHO, YIMIbl, 0Gpa30BaHHEE B3aMMHO IEpIeH[IM-
KYTApDHHMH CTOPOHAMM, pPABHHL

AnanornuEyio TeopeMy MOKHO JIOKa3aTh ¥ JJIA TOYEK
BEMHOTO MEpHMAHA, PaCIONOKEeHHHIX B I0;KHOM IOJymia-
pun 3eman. TolbKo Bhech mmpoTa ONpENENAETCH IO BHE-
COT® IOKHOrO TOJNIOCA MHpa.

HeoGxogmMo oco6o oroBopuTh ONHO BajKHOE OfGCTOA-
TennCTBo. Jleno B ToM, 4To B AefiCTBMTENBHOCTH HAINA IMa-
HETA He HBIACTCH NPABWILHHM mapoM. Horma mer robo-
puM, 4To 3eMig -— map, 5To UMb CAMOE IIePBOE W CaMOe
HeTOUHO® TpHGNMEHRne K ee HCTHHHON reoMeTpHuecKoi
$urype.

Brnaronaps Bpameszi BOKpPYF OCH 3eMIS HECKONLKO
CIUIIOCHYTa y IONIOCOB: €e IOJNApPHEIA pajuyC NpIMepHO
Ha 21 kM wKopoue »KBaTopmanbHOro. BCiencTBme aroro
B CeYeHAAX J3eMIHM N0 MEepHAMaHAM JOJIKHBI IONYYAaTbCH
He OKDPYKHOCTH, & aummnchl. Temo, KoTopoe B CeueHmAX
0 MepHAMaHaM JiaeT SJLIMICH, a B CeYeHHAX IO Iapai-
JNeNAM OKDPY/KHOCTH, HasuHBaercs cfepoudorm unm pByX-
OCHEIM BJIIHIICOMOM,

Y-/
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Ho neyxocHuit snnuncomp — Jmms 0RO W3 TEPBHX
NprGARKEHHH K ACTHHHOH, 0UeHb CNOMHOM dopme mameil
ICIAHeTH, oJyduBmedl Haasaume zeouda. Teomn — ato
Ta QopMa, KoTopyo mmela Ou 3emusd, ecim OWl oHa Ghua
cnromrs MOKpwTa Bopoil. B mocnemume ropsl, B ocoGemxo-
ctr 6larofapA HAGHIONEHMAM € HMCKYCCTBOHHMX CIYTHH-
KOB 3eMin, HAOIX 3HAHNA O TEoMjle BHAYMTENLHO PACHII-
puimcy 1 yrousmamck. Ha pme, 12 cpasampaerca gmrypa
reon/ia (CIUIOIMHAA JUHUA)
¢ durypoft snnmncoupa.
Hax Bupmo Ha sTom pm-
CYHKe, IOKHEE mosioc
«BIABNEA» OPUMEPHO HA
30 .

Ecnu 6w 3esmusa o6-
Nafana npaBmABHON ma-
poobpasroil  Qopmoft u
pacupeleseHne BemecTsa
B 8¢ Hefpax GHUIO OfiHO-
POMHEMM, TO HAOpaRBJe-
Oue OTBECHOI JHHUM B
K20l TOouke e€e Io-
BEPXHOCTH COBIAfano Gl
¢ HaOpaBleHueM CooT-
BETCTBYIOIIETo 3TOIl T0Y-

Pre. 12. Teonp m Tpexocmmit — Ke deMHOro papmyca. o

DIIMIICOUT, TAR KaK Hu TO, HE ApY-

To€ YCJOBHE HE BLIIIOJ-

HACTCA, TO HA CAMOM JieJge MMCeT MEeCTO HEeCOBIAaJeHNe

OTBECHON JUHMK ¢ PafinycoM, BeTHUMHA KOTOPOFO MEHAET-

CH OT OfiHO# TOYKM 3eMHOH moBepXHoCTH K JApyroii. De-

JiynHa 3Ta B8aBHCHAT OT IABYX CI)RHTOI)OB: ANNANTAYHOCTH

MepUJMOHAJBHOTO CeYeHMs OeMANM M HePAaBHOMEPHOCTIH
pacrpefieleEna Mace.

Yo racaercg meproro gakropa, T0 OH, KaK HETPYIIO
cooGpasuTe, NPHBOAUT JHIL K NaPAJNNENbHOMY CIBHATY
OTBECHOI! JIMHAYM I HOSTOMY Ha Belmuupy reorpaduuccroil
OIIpoTH AaHHO{ TouKm 3€MHo#l IOBepPXIIOCTH NPAKTHYECK
HUKAKOTG BJIMSHAS HE OKA3HIBAeT,

Bropoit ¢arTop BHBLBAET OTKJIOHCHHE OTBECHO nm-
nng oT nanpanneﬂnn pannyca, COOTBETCTBYIOOIETO A~
Hofi TOUKe Ia meroTopwil yroJi, 3aBUCANUMH oT Hampapie-
mma cmael TAxkectn. I[lostoMmy, cTporo ToBopdA, BHICOTS

W

Lebepnuit noswe

FOmbsil nomos



fioritoca Mupa nan ropusoIITOM 6yne'r HeCROJIbKO oTarath-
Cs1 oT Teorpaduueckoil ImpoTH J[auHod Touku. UUrolLr
9T0 OTKJIOHEHUE YUY€CcTh, HAJ0 PpACUONAraTh NAHUAHAMHE 06
anoMaInaXx HaunpaBleHms cuan Tamectn. Omuawko Beamum-
Ha COOTBeTCTBYIOMEIl MonpaBKu, KAK IIPaB@iIo, HE3HAYH-
TEJALHR ¥ e MOJKHO He IPUHUMATH BO BHEMAIRE.

Uro KacaeTcsi NPAaKTHYECKOTO ONPefieieH:si IINPOTH,
TO B CEBepHOM IONYNIAPHE J3EeMJIH ee MOMKHO YsHATh, H3-
mepnB Buicoty [lomapuoit ameaper. Ilpm sToMm, ofimako, He
ciaefyer saGuBarh, uto IlonapHas seesfga oTcToumT OT Ce-
BCPIIOTO HoJloca Mupa npumepHo Ha 1°. IMosromy mas Tou-
HOTO T3MepeHAs Hano BLIGAPATh MOMEHT BepXHed miam HiK-
meit kynemunaunn Honapaoi 3Beafw, T. €. MOMEMT, KOTNA
97a BBE3[3, KAK W IO-
JH0C MDA, HAXOAATCA Ha
Jnmusa  me6ecHoro mepm-
noana. Ilpn atoM yemo-
Bl WCKOMYIO IIHUPOTY
MLl IMOAYYHMM B IEPBOM
chaygae, OTUAB OT IoIY-
4e.1oro  peayasrtara 1°,
a B0 BrOpOM — OpmGa-
puBp 1 Hemy 1°

Onunako nsmepnts mu-
PUTY LAHHOTO MECTa MO M-
HO lié TOIbKO IO Mo-
ArocasM Mupa, HO @ Iy-
TCM HAGIIONCHUs JA106oil
3Be3JIH.

,PaccngpnM CeUCHIE  pye. 13. OnpefejeHne HPOTH IO
negecHoi cdeps, Ipu Ko- KYJALMUIAIYIT  CBETILL.
TOPOM HIOCKOCTH HeGec-

HOTO MepuAmana COBHa-
#aer ¢ mWIockocThio gepreska (pme. 13). 3mece OP — ochb
mmpa, NS — npoexuma miaocKoct# ropusouta, 0,0, —
IIPDOEKIMA IWIOCKOCTH HeGecHoro 9KBaropa, yroa ¢ —
BHICOTR NOAIOCR MUPa HAJ TOPH3OHTOM, pPaBHAad IIHpOTe
A8HHOTO MeCTa, Yrod U — BHICOTR TOYKM mepecedeHus
Q, nnockoctu mHeGecioro PKEATOPa C HeGECHHM Mepupiua-
HOM (HHBIMM CJIOBaMHW, Yrojl HAKJIOHA ILIOCKOoCTH HeGec-
HOTO 9KBATOPA K INOCKOCTH TOPU3OHTA).
13 wepresa BmiHO, 9TO
¢ + v =90°. 1)
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Cnenonateibig,
v = 90°— @, (2)

a yron Q,0Z, xax poromuswomuit v o 90°, paeen ¢,

Orcroga BHTeKaeT oOYeBHAHEN! Crocol onpeAeleHns
OmpoTe, T. . Yria ¢ mo HaGHIoNeHWAM KYJIbMUHAIMI
ssesn. B camoM pene, mycTs Kakag-nnGo 3Besna KYILMH-
anpyer B touxke K. M8 wepre:xa smumo, 40 yroa v paBeR
pa3HOoCTH MEKAY BHICOTOH m3Gpammod 3pespbl 2 B MOMEUT
KyJAbMUHAIIME H ee CKIoEenmeM O.

Ilo cormacmo (2)

90° —¢p=h — 8,
OTRYRR
¢=90"+6—h. (3)

Buicota 3Beage B MOMEHT KYJIbMEHAIMW U3MEPAETCA
€ HOMOIBIO YIIOMEPHOTO MHCTPYMEHTA, & €e CKJIOHEeHHo
oIpeNesiAercs o 3Be3[Hoi Kapre und Gepercs U3 acTpoHO-
MHY2CKOTO KaTaJora.

QopMyna (3) npuropHa ANA TeX ciydaeB, KOTNA BBE3fa
KYJIBMUHEUDPYET K I0TY OT TOuKy 3emuTa. Kcim sxe Bepxuga
KYTIhMUHAIMS HMeeT MeCTO K ceBepy OT TOYKH 3eHuTa,
TO W3 9epre’ka HaXOMIIM

@ =h—(90°—8)

HIa
¢ =08 + h— 90°, %)
HO
h— 90° = —(90° — ),
OTKYjIA

(P"'al—‘zi (5)

Te 2 — BeHUTHOE® PacCTOAHMe 3BESOH B MOMEBT KYJILMH-
Hanuis.

Ilna mpaktAveckuXx WaMepeHHH Jydiie, MOJML30BATHCA
dopmynoit (4).

Qopmyna (3) npurogHa ® B TOM clydae, KoTfa Habio-
ReHAs BeyTCs B HEBHO® BPeMs M B KAYECTB® KYJIbMUHN-
pywomero csetmiia ‘menonassyerca neurp Conmma. Critome-
aue ColHna miA maHHOro JMA roja Oeperca ms COOTBET-
CTBYIOIAX aCTPOHOMAIECKUX Tadimil,

Ecte 7 eme oxpnu ymoOmwii crocol onpefenenus mupo-
TH TI0 HabMofenusAM 3Be3f, OXOTHO INPHUMEHAEME B MODO-
IIaBaHuM.
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Ecnu sBesna B maHHSI MOMEHT HAXOQUTCHA B TOYKE 8o-
HHTa, TO, KAK BUJHO W3 PHCYHKa, ee ckioHennme (2 Q0Z)
paBHo mupore (2 PON), oCkoNBRY Y 9TAX YIIOB CTOPOHHI
p3anMHO NeprieHauryIgapuHel. To ke camoe MoOMHO Hero-
CPeNCTBEeHHO TONYIuTe u3 QGopMmyias (D) mpd  yerosmud
z =0

¢ =40, (©)

B sToM cayuae onpenerennd MupPOTH CBONUTCH R BHAC-
HEHHI0 C MOMOIIBI0 KATANOTa wiiu BBE3JiHON KapTe CKIOH6-
HI4 3BE37Hl, KOTOpag B JAHHHIE MOMEHT HAXOQUTCA B TOY-
Ke 2eHuTa.

B CcOBpeMEHHHIX MOPCKHX ACTPOHOMMYSCKUX 63Kerofi-
HAKAX INPUBONATCHS HpAMee BocxXompenns (o) mra 159
paBuralmoHEHX 3pesn. ONHako mpuMepHO OKOJIO C€Ta W3
HUX — 3T0 CPAaBHHUTENBHO cNaluie 8BEBMH, W NPAKTHIECKN
Iig acTPOHABUTALHOHEKX HaDNONeHn HCIoNhayercs OKo-
no 60 3mesp. Jro obbACHASTCA TeM, UTo € HACTYILIEHUEM
HOYHOHW TEeMHOTH B OTKPHTOM MOpe CTAHOBHTCH HEpastu-
quMoil TMHUA TOPUBOHTA, OT KOTOpPoil Tpebyercs MSMEpATH
BHCOTH HeDeCHux cBetmi. [[na Habmiogenuil mo dT0d npm-
quEe HEeOOXONAME BBE3JH, KOTOPHe BUTHH B CYMODKH,
KoTja JHHUA TOPU30HTA €Ie JOCTATOYHO XOPOINO BUNHA.

IlpaBpa, yie B Tomsl BTopoil MUPOBOH BOUHH Ha cynax
MOLBWINCh CEKCTAHTHL € WNCKYCCTBEHHHIM TOPHUBOHTOM,
B JanbHeHIneM HeNPepHBHO COBepIeHCTROBapmuecs. Han-
fonee HaNEKHBIMY HBIAOICH THPOCKONTIECKWE CHCTOMEL.
Ommako CymeCTBYIOMite KOHCTPYKIMA BECHMA CIOKHE
U JOpOTH ¥ MOITOMY IPHMEHHIOTCA TONLKO Ha CAMBIX KPYyI-
ARIX cynax uw B mopsomHOoM (uore. Cospamme IPOCTHIX,
MEMeBHIX W HANEKHHBIX CHCTeM HNCKYCCTBOHHOTO TIOPH-
30HTa — OflHA M3 IVIABHHIX 3a7adY COBpEMEHHOHR Mopexop-
Holl aCTPOHOMIH.

Brpouest, cymeeTByeT W JOBOJBHEO ITPOCTas KOHCTPYK-
LA CeKCTAHTA C IY3HPHKOBHIM YPOBHEM ¥ IOXYaBTOMATH-
gecKuM INPYREHHHIM  HHTErpatopoM, obpabaToiBaromiun
pesynbrathl Habniofenuil ¥ BLIIAOIMM CpefHee 3HAYeHUE
masmepsaeMoro yria. Opnaxo paboTaTh ¢ 9THM HHCTDPYAEH-
TOM B YCIHOBHAX KAUKM BechMa saTpymaurenbHo. Habiro-
parens poiken B Tewenme 140 cexkymx (Bpema paGoTw
uHTErparopa) obecmeunmBaTh COBMEINEHUE TPeX TOYEK:
1u300paskeHIe CBETIIA, NY3HPbRA YPOBHA I KpecTa HuTeil.
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Bectn actponemmueckuwe HalnlomeEmsa ¢ Gopra cospe-
MEHHBLIX CaMOJIeToB BHARUMTeNLHo YRoOHee, ueM ¢ 6HopTa
MOpCKnX cyAoB. PeakTHBHME CaMoJeTw, JeTalrne Ha
SoNpmuX BHCOTaX, BHIIE O0OXAKGB, MOTYT OCYINECTBIATH
acTpoHoMmYecKue HAONIONEHHA HEIABACHMMO OT HOTOJH
Ha 3eMJIe U IPAaKTHIECKA He WUCILITHIBAIOT KAYKHA.

Haxonern, B aBnanun jonycrudsr Gonee sHAYMTENHHHE
KYpCOBEIE OMNOKM, WM B MOpEINIaBAHWU, TaK KAaK STH
omnbxu MOTYT OhITh JErko CKOPPEKTHDOBAHE IlpW HOJ-
Xopge K aspofipoMy HasDAYCHUA.

Paccrarkem o6 ompepereHud IOWPOTH B JHEBHOE Bpe-
ma. C reorpadmueckoil muporoll MecTa HaONOReHHs mHe-
MOCPeMICTBEHHO €BH2aHa molymeHHas BeicoTa Coimma.
3uas crnonenwe CONHNA Ma TERYIMYIO [aTy, HETPYOHO IO
namepeHHoii Bwcore CoJNEIa B IONMEHB OIPERENUTH Teo-
rpadugecKylo mupoTy mecTa. Tak, B gHH paBHOAEHCTBAIl
monynexHas Bricota ConHna pasna

90° — o,

rae ¢ — reorpadrueckas mmpora. B nEwW coXHnecTosHuil
22 wwons n 21 gerabpsa cwronenne Connna (Toumee, IEHT-
pa CoJHeUHoro MuCKa) cocrapiser -+-23° 27" m —23° 27’
COOTBETCTBCHIO ¥ MOXYAEHHAS BHCOTA ero 22 WIOHA parHa

_90° — g -} 23°27,
90° — @ — 23°27".

W2 »max dopmyn cuepyer, uro B senure Conmme Mosker
OHTH TOJLKO Ha IONPOTAX, SHAYEHHS KOTOPHX HE mpe-
Bocxonar 23°27°. Ato mupoTs TpormukoB. JIMa maT memmy
NHAMY DABHOMEHCTBHA W  CONHIECTOSHWH CKIOHEHUE
Conana MoskHO B3ATh W3 AcTpoHoMmueckoro Haremmaps.
B paiionax cesepuee 66°33° ceeepmoro monxymapuws u
1o:xuee 66°33" romumoro nonymapus ConHue, mo kpaiimeit
Mepe ofluH pas B rofy, OCTAETCA HAJ TOPUZOHTOM B Teue-
H7e NEeNHX CYTOK. 3[eCh B ONPEeNIeHHYIO 9aCTh TOfa MOMK-
Ho opmeHrupoBathed no CoONHIYY He TONBKO B HONJEHb,
HO U B IOJHOYL, *

Yem Onmske x molmocaM 3eMim, TeM HoJbINe 0CTAeTCH
Cosninie Aag ropmM3cHTOM B JIeTHE® BpeMA ToOfa, Ten GoJib-
it CpoK OHO OKasHBaeTCH NeBOCXONAMNM B 3UMHEee TI0JTy-
rogne. Teopernueckn Ha noxrocax Conmme JeToM moiropa
0CTACTCA HAJ TOPUBOHTOM W CTONBKO ’Ke B TeYCHHE 3pMEI
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HaxonnTca nopn ropusontoM. Opmako Belencreme pedpak-
Il NPOMOIIKATENLHOCTh HONAPHOTO AHA HECKONbKO IIpe-
BHIDAeT IPOAOIKUTeNLHOCTh HONAPHOH HOUD.

Jliga DONAPHAKOB BeCHMAa CYTIECTBEHHEIM ABJIAETCH
yMeHHe BLMUCINTb HAUYAN0 IONAPHOTO ANX Ha JaHHOM
mmMpoTe, a TAKKe MOMEHT HACTYIUIHHMA NoiApHo# moun.
HauanoMm HONSPHOTO NHA MOMKET CYHTATHCH MOMEHT, KOT/[&
pepxunit kpait ConHra BrEpBHE KacaeTCA TOPU3OHTA
mocae Iepuoia HeBuaMMoCTH. [l BTOrO HYMHO BHAThH
CKJIOHEHUE® BEepXHEro Kpad COJHEYHOTo RHCKa :

6§+ R +p,

rne 8 — crxionenne nemrpa mucka Conamna, R’ — summ-
muiit yraoso#t papuyc Conmna (16°), p° — pedparmus.

Ha dopmyn chepmueckoidt acTpoHOMUM MOMKHO HAaNTH,
910

8+ R+ p =180 — (¢ + 90,
OTKYJa :
8 =90"— (p + R + p).

Ilo ussectHrv snaueHusaM @, R’ w p (3Hauenre mocien-
peit penwuubL Oeperca w3 TabiWI) MOMHO OIpPeNeNMTh
cxnonenne Comuna # no TabimmaMm ma ACTpOHOMEYECKOT O
Kanenpgapg ompefenuts HeHb.

IomoGremt e 06pasoM NPONM3BORATCH PACIeTH IUIA IO~
AApHON OONACTH IOMKHOTO MONYmAapug, B YaCTHOCTH, IS
Antapxrams.

ITonyrno aaTponeM BOIPOC 0 NPOUCXOKACHHH BHANE-
HUTHX «GelnX HOYeil», KOTopHE HaGIIONAITCH BCIOAY Ha
muporax oxono 60°.

B acrporiomMun ecTh IoHATHE 2paxcOaHCEUT B acmMpoKo-
Muleckur cymepex. BeuepHue rpaknmaHckue CYMePKH 3a-
KagguBaiorcs, Korna ColHIE ONYCTHTCH ITOR TOPU3IOHT HA
7°. Ilpu »1oM mebo moCTeneHHO TeMHEET, HO elie OCTaeTCH
HACTONbKO CBeTNINM, 9YTO 3BE3RH YBUNETh HEBOSMOMKHO.
IlpakTuuecku B 5TOT Mepuon HET HeoOXOAUMOCTH BRIIOIAThH
B ropofax ynpunoe oceemenue. Ilo okoHYaHMU rparkpan-
cKmx cymepek (mo mepe manbueiimero nommuredus Conmia)
Ha HeGe wnalbillofaercs IOCTENHNOe IIOABJICHHMe 8Be3l, W
nocie toro xak Connre omycturtes mof ropmaont Ha 18°,
YCTANAaBIUBAETCA MOJIHAS TeMHOTa, U HA Hebe CTaHOBATCH
BHJAHL! 388306 BILioTh Mo G-it 3pesfmoit senmunmm, dto —
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OKOHYAHWE RCTPOHOMHYECKUX CYMEPeK. ¥ TPOM ONMCAHHHO
ABJIEHUA TPOUCXONAT B 0OPATHOM IOPALAKE.

Ha reorpaduueckoit mupore 60° B mepuon, Gnuskuii K
JMeTHeMY COJNHIECTOARWIO 22 WIOHA, MONYAEHHAH BHCOTA
Conrna cocraensger oxoro 53°. B monmoub e Conmue,
OYeBH[IHO, ONYCKAaeTCH IOl TOPUBOHT Ha TNIYOUHY BCero
oxono 7° ¥ Tyr e HaumHaeT noAHEMaThed. Ilpomexo-
TUT CMEKAHEWE TPOKIAACKNX CYMEpeK U TeMHOTa He HaCTy-
naer.

- Keratn, oTMeToM, 9TO BKBATOP ¥ YIONIOC IIAHETH —
eUHCTBeHHBI MeCTa Ha 3emye, rfe KPyriuil rof Owbaer
paBHofeHCTBHE. B caMoM flere — ecituw Ha HKBaTOpe, INE
0Ch MUPAa JISKMT B IIOCKOCTE TOPUSOHTA, BCE CBETHNA POB-
HO TIOJIOBUEY CYTOK HaXORATCA HaJ TOPHBOHTOM H CTONBKO
JK@ Iof TOpH30HTOM (eCNd HE NPWHAMATH BO BHUMAMHEO
pedparnuio), To Ha IMONIOCAX, TNE OCh MUPA MEPIEHAWKY-
JXADHA X IUIOCKOCTH TOPUBOHTA HOJNAPHAR HOYB W TOIAD-
Buil geub (onarb-takd Ges yueTa pedpaxiun) npnlinsu-
TEXBHO PABHB MEKAY coloil, BHAUMT, I HONIOCOB TAKKe
QopMabEO COONONAETCA YCIOBE® pPaBHOREHCTBIA.

Onpeneneane noaroTsl

B reorpadmm noxroTa OTCYNTHBAETCH K BOCTOKY M K
sanagy ot I'purBmuckoro mepnauana ot 0° go 180°. B nep-
BOM CIy9ae [OJIToTa HA3HBAETCH 80CMOYHOL, BO BTOPOM —
aanadnoil.

Ileperm crocobom OTIperIeNeRUs ROJTOTH Opit criocol
HabNoNenus moxokeHwit crrytaEKos IOmmrepa, paapabo-
rarRm Tanuneem. ONHAKO DTOT METOR TpeGoBan TerecKo-
nuIeckux . HaONOfeHyil, 3aTPYRHUTENBHHX B YCIOBHAX
MOPCKOTO IUIABAHUHA, X He OTIWIANCA HONBINOH TOTHOCTHIO.
Tax, manpumep, ¢ ero momompio Homymb orpenmennn mon-
rory Hybu ¢ otmbroit okoxo 30°, uro coorsercrayer 1800
mopcKuM Muyiam (offHa Mopcras muia pasHa 1852 ).

Jlpyroit Meron, paspaboTaHHEIH HECKONHKO TO3MKE, GHUT
OCHOBaH na HaOMojeHnaxX moXomenuidl JIyHH OTHOCHTENb-
Ho 3Beafl. Ou mpumeHsncH 3mroTh no cepepwant XVIII B,

B 4765 r. aurnmuanun [xum appucon msobpen mpy-
JKUHHEI® YaCH — XPOHOMETpP, TOYHOCTH X0fa KOTGPOTo
MaJI0 3aBHCeJa oT KoJeGaHul TemMmepaTyps W JaBIeHNg.
Kponme roro, xporomerp 6w cnalkern crienualbHEM IPH-
criocobeHneN, KOMITEHCUPYIOMAM 3aMefjieHue Xofa, Bo3-
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firtkatoniée B pe3yibratd toctosannoro ochalnenmg. HATH-
JKEHNE NPY/KUHH B IIPOIEcce 66 PaCKpydYHBamusd.

C noMompI0 XpoHOMETPA, WIYMIET0 O 8CeMUPHOMY 8pe-
Menl, orpefieNTeHnre NOJNTOTH KaHHOH TOUKM MOYKHO IIpowa-
BeCTH IIyTeM CPARBHEHUH MeCmi020 speMeHU Ha HA9aIbHOM
MepuAuane ¥ MeCTHOTO BPeMEHE Ha MEPMIUAHe TOUKE HA0-
JIIONeHnd. )

B camom ene, 3emns sa 24 waca coBepmaer ofiHH noJ-
meit 0GopoT BOKPYr cBoeil ocu. CrnemoBatenvro, 88 ORUH
"yac seMHOM INap noBopawmBaerca Ha 15°. Venmu cropamn,
15° mONTOTH COOTBETCTBYIOT PAasHHUIE MECTHOTO BPEMEHN
B 1 wac, mam 60 mmmyr, a 1° monroTel — B 4 MuEmyTH.
CrhenopaTtelbHO, A ONPENENEHNS HOJNTOTH HEOGXOZEMO
I3MEePHTh Pa3HOCTh MEeMAY MECTHHM BpPeMeHeM B JaHHLId
MOMEHT u BpeMeHeM B TOT MOMEHT Ha HavalbHOM MepHIua-
He # HepeBecTw DTy PasHOCTH B TPALyCH NOJITOTHL.

CpaBHeHHe MeCcTHOTO BpPeMEHH He 00A23aTeNLHO IPOBO-
OATH € BPEMeHeM HAYaJbHOI0 MepuiuaHa, a MOKHO BOC-
ONL30BATHCA BHAHIEM BPEMEHU Ha JI0GOM KPYFoM MCpIu-
aHe BeMHOTO mapa, HaIpmMepP, MOCKOBCKoM (.i0CKO8CKoe
epema).

Uto e Takoe MECTHO® BPEMH, WeM OHO U3Mepgercs X
Kakny criocobom onpefensnerca? C gpesHnx Bpemen 0CHOB-
HBIM 9TAJOHOM JJif OTCYETa BPEMEHH CIYKHUT BpAINEeHLO
nefecHoi cdepsl, KOTOPOe, Kak Mpl 3HAeM, SBIHETCH OT-
paskenueM cobCTBenHoro Bpamenda 3emian. Kax meTpynuo
coobpasnTh, ofuH 060poT HebecHo# cdepH COOTBETCTBYET
OPOMEKYTKY BPEMeHIl MERNY ABYMs IOCIefoBaTelbHEIMM
BePXHUME KYJIbMHHAIMAMU ONHOILI M TOH e BBE3HL

ITpomeskyTor BpeMeHU Me;KIY JIBYMH HOCIERKOBATENb~
HEIMY BePXHHEMU KYJHMUHAIMAMHA TOUKN BECEHLOr0 PaBHO~
rencteig Y HA OTHOM U TOM Ke reorpaduueckoM Meprinane
OPMHATO HA3HBATH 38e30HblMU cymEawmu. SeesfHoe spems
§ — BTO BpeMA, INPoTeKmee OT BepxHedl KyJIbMUHAIUA
ToukE ¥ o N06Oro APYyroro ee noJOyeHUd, BHPAKEeHHOe
B [ONAX 3BeaflHHX cyTok. Ho Touka BeceHHeTo paBHONEHCT-
BHg Ha Hefe mmueM He oTMewema. IlosToMy Ana ymobCTBa
mamepeHuil na Hefecrnoil edyepe, CBABAHHKX € MCINCIEHUEM
BPEMEHH, IPHMEHHETCH [PYrag SKBATOPUANBHAA CHCTEMA
KOOPJiMHAT, B KOTOPOil KOOPIWHATAMEA ABILIOTCH CRIOHE-
gue u Yacosoli yzoa t (pme. 14).

Hax z npsadoe BocxoleHue, 9aCOBOM YTON OTCIUTER
BaeTcd 10 AyTe HeGecHOro 9KBATOPA, HO, B OTAWYNE OT IPHA-
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MOTO BOCXOMKIEHNH, OTCUET BeJeTCH He OT TOYKM BeceH-
11ero PaBHOJEHCTBYA, & OT JHHUN HeGeCHOTO mepHAnaHa
Y B IPOTUBONONOKEOM HaNpaBieuyuy (T. e. B HAIIPABICHHU
coGCTREHHOTO BRHMMOrO Bpamenss mebecHolt cdeph).
Orciona cnepyer, 4To gaco-
Boii yron ! mioboro cBeTH-
Ja paBeH HYJNI0 B MOMEHT
€ro BepxHell KyJbMuHAIII,
a BaTeM, IO MCDe BpamHieHud
mebecuoil cdeput, on mocre-
euno yseandmnsaerca ot 0
mo 360°, mau or 0 no
24 wacos.

YacoBoli yrol  TOUKH
BECEHHEr0  PABHOAEHCTBILI
1y, BHPQKEHHHH B 4acoBOH
M2pe, — 9TO W €CTh 3B_3[-
1HOE BpeMsA, T. €.

Puc. 14 Yacowoil yroi. s=1y. 7

Ha wpawrnxe 3pezinog BDPeMA HOAYYAOT, HIMOPUB
gaCoBOH yTOI Laroro-1ifo ceerHaa H CJIOLHB €10 €
YTOTO CRETHIA:

s=o -+t &)

Ecam cymma monygaerca Goabme 24 9acoB (B acTpouoMun
oro ofozaavaerca Tax:24t), Tto st 24 uaca oTGpacwmBareT,
B smomedT pepxieil KyapMHHamdu CBCTHIA ©r0 YacCoBOIl
yroa t =0 u Torma

s=aq, )]
a B MOMEHT HmKHeil xympMmoHaiun t = 12 q
s = o - 12n, (10)

D wsmioM monymapnn s = & Jif HIGKHel KyJAbMUHAIMA.

Onnaxo DpakTHYCCKH MBE JKIIBEM 11C 110 8BC3AHOMY, a IO
conneunomy spenenn. Cytounoe ncpemeniense Conung o
neGecuoii cepe onpermenser cmeny pHA H Houu. Ecnm Gui
Connne Beceria HaxoRLIOCH B GXRGLH M TOI ¢ ToUKke Hebec-
noil cdepr (1. . MpAMOE BOCXOMJEHIE X CKIONEHLE IeHT-
pa COJIHEYHOTo [UCKR OCTABaiuch OB NOCTOSAHHEIMH), TO
HPOMEIKYTOK BPeMEHH MeskAy ABYMA I0CHel0oBATENbHBIMI
ryapmuHanugma neprpa Conuna paprsaca Obl 3Be3fHKIM
CYTHAM.
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Onnako Gnaromaps memmenuo fo sknunture Conrme,
KaK MB yiKe BHaeM, cMeINaerCs OTHOCHTENLHO 3Beall B Ha-
TpPaBISHAN, NPOTHBOIIONO;KHOM HANDPABICHHI0 CYTOIHOTO
ppamenng Hebecnoil cdepr. Ilockonsry B Tewenme roma
Comume copepmaeT o SKIUOTUKE HONHHI oboporT, T. e.
epenemaerca Ha 360°, To cyrounoe cvemenne ConHna co-
crapiger npubanantensuo 1°. Herpynno eoofpasurs, uto
fIaroflapA STOMY CMEMICHUIO Ka)KOad OvYePeRHas BEePXHAA
KyssmuHanug CorHI@ npouCXonuT ¢ HEKOTOPHIM 3aIa3/1bI-
panveM. HHnvMu ¢JroBaMu, POROIRUTEIHHOCTS COMHEUHEIX
CYTOK HECKONBKO GoJInille IPOROKMTENHHOCTH 3BE3[HBIX
cyrok. (Ilo aroit mpuunne B rony 366,4 speapumxX cyToK H
Toapko 369,4 conHeunnix.)

Bpema, orcupTHiBaeMoe 1o BHOAMOMY CYTOYHOMY JBH-
wenuo CoNMHIlA, HA3LBARETCH UCMUHHBLM COAHEUHbLIM 8De-
menem. OUHAKO HCTHHHHE COJHOUHEE CYTKHU, COOTBETCT-
BYIOINHE DA3NAIHGIM MOMEHTAM Tofa, HEONWHAKOBH IO
cBoefl TPopOMKATEILHOCTH. ITO 00BACHHETCA TeM, HTO
YIJIOBaH CROPOCTh MBmskeHns 3emiu Bokpyr Cosmng B cn-
Ny pAfa NpMINH He ABIAeTCH UoCTORHHON. B ¢Basm ¢ oTma
NPHOIOCH BBECTH TAK HASHBAEMEE CPeJHUE COAHEUHbIE
cymru. CpefHne CONHEYHBIE CYTKA — BT0 HPOMEKYTOK
BPEMEHH MEKNY JHBYMA IOCIETOBATENHHEMH BEPXHLME
(nrn AIKAEME) KYJbMUHAIUSMEA CPeOHe20 DKBaTOpUalb-
woro Coanya.

Cpenuny pKBATOPMANBHLIM CONHIGM HA3KBRETCH BOOO-
paikaemad TOUKa, NepeMemalomascs o 9KBaTOPy ¢ HoCTo-
A0l YIIOBO# CKOPOCTHIO.

B srom cayuae cpennuit DoJIIEHb €CTh MOMEHT BepXHeR
KYJNLGMUHANIY CPellHETO SKBATOPUAILHOTO COJHOA, Cpef-
Hee colliteynoe BpeMs (Cumraemoe oT IOJYHOUYN) paBHALICH
Y3COBOMY YTIY CPELHEro SKBATOPHAJLHOTO COJNIL@, BEH~
pasKeHHoMY B 9acoBoit mepe, 1uoc 12 wacos.

CootBercrByIomuii CueT BPeMeHH IOJYTNT HAWMEHOBA-
HUe CpedHe20 COAMENH020 speMenu WIn CpedHezo 6pexe-
nu Tep.

Tarus oBpazon,

Tep =t op + 121, (11)

rne T¢p — cpennce Bpems, f,, — 9Yacoroii yroX B gacax
cpefHero sKBaTopHaNpHoro conuna. Eciam nonyuaercs
Benmunna, Géapmag 24 wacoB, To 24 waca orbpaceBaioT.
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flo mpwdmue, 6 Koropolt Tomopmiocs stitie, paRoi-
AUTEIBPHOCTE CPeIHUX COJHEYHEIX CYTOK, TaK ke I{hl{ n
HCTUAHHX CONHEINHX CYTOK, G0XbIme, Yem NpoRoMsKATEN b~
HOCTh BBeSAAHX cyTok. Hak NOKAaskBAIOT MORCUETH, BTA
pasHUIAa cocTaBizeT 3 MUHYTH 56 cerympm. Iro osmhuaer,
9T0 YacH, WAYINAe N0 3Be3JHOMY BPEMEHH, 110 CPARBHEHUIO
€ "acaMu, HAYMUMH [0 CpPeRHeMY BpPeMeHH, YXOHOAT 3a
KayrgHe CYTKA prnepex Ha 3 MmaytH 96 cexynn. Benep-
CTRUE DTOTO 32 OJUH MECHIN PACXOMJEHHe COCTABHT OKOIO
OBYX 9acoB, 32 3 MecaIa — OKoJo 6 4acoB, 82 TOfl OKONO
24 qacos.

Heobxonumo myeTs B BUAY, 970 HAYAJIOM 3BE3THEIX CY-
TOR ABIHETCH MOMEHT BepXHEeil KYILMIHAIMY TOUKN BECeH-
HEro pABHONEHCTBHA, 8 HAYANOM CPERHHX CYTOK ~— MO-
MeHT HIKHE KYJIbMHHAIME CPENHEro »KBaTODHANLHOTO
cornna. IlosroMmy 8BeanHOe U cpefHee BpeMs COBIANAKT B
MOM@HT, KOITa CPENHee SKBATOPUANBLHOE CONHIE MPOXOIUT
9€pea TOYKY SKIUNTHKA, AHAMETPAJIBHO NPOTHBOMONO:K-
HYI0 TOYK® BEeCEHHEr0 PaBHOLCHCTBUHA (T. €. TOYKY OCeH-
Hero paBHOAeHCTBUHA). /Ina CpenHero SKBaTOPHANLHOTO
conHna 910 enyuaercy 21 cemrabps.

PasmocTs 3BE3NHOr0 W CPEIHEro CONHEYHOTO BPeMEHH
[A pasiwaHmx AHell rofa B puje Tabnumsl OPUBONATCH
B aCTPOHOMWYCCKUX KaJNeHNapax m emeropnmkax. C mo-
MOIOBIO PTOH TaGMWIH MOKHO, OIIPERENIUB 3Be3JKHOE BpeMH,
BHIYHCIATH COOTBETCTBYIOIMEE IAHHOMY MOMEHTY TORa Cpefi-
Hee BPEeMA.

Cpenmee BpeMa MOKHO OIPefeNInTh B M0 HAOIIONeHASM
Comuna. Ho upm sTom nHeoOXoamMo YUMTHBATE, 9TO IIPo-
MOJRATENLHOCTh CPEIHUX CONHEeIHHX CYTOK, BooOme ro-
BOPH, HE PABHA TPOJOMKATENHHOCTH HCTHHHEIX CONHEIHBIX
CYTOK W CPEfHEee Bpemd oOoTIMuYaeTcs oT ucrurHoro. Pas-
nocTh MEKNY HuMu (ypaBHEHHe BpeMEHU) He OJMHAKOBA
AJH PasNUIEbX AHeH rofia B GuBaeT TO IMONOKUTENLHOH,
TO OTPULATENHHON, @ 4YeTHpe pasa B TeueHHe TOfA OLa
ofpamaercd B HYJb.

3Hag ypaBHEHHe BPeMeHH (OHO LIPUBORNTCH B &CTPO-
HOMHYECKHX CHPABOYHWKAX), MOJKHO II0 HCTHHHOMY COJ-
HEYHOMY BPEMEHW OIpefeluTs cpenHee. (pedueé epemsa
das Gannoll mouku semmoz0 wapa (T. €. BpeMs, KoTopoe
OnpefendeTcs 1Mo MOMEHTY KYJNbMUHAIUY CPEeIHEro DKBa-
TOPLAJNBHOTO CONHNA B IaHHOM MEcTe), i Hashademca Mecm-
HBLM 8DeMeHeM.
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Ha camoro xapakrepa ompefeXenus 8CTPOHOMAIECKOTO
BDPEMEHH CJIeflyeT, UTO MECTHoe BPeMs [JIsi BCOX TOYEK of-
HOTO M TOTO K8 MEPHAMAHA OfIHAKOBO.

Ho nta Toro, 9To6H onpefenuTs ROATOTY, Hafo HE TONb-
HO BHATH MECTHOe BpeMs B RaHHO# TOUKe, HO B MECTHoE
BpeMA H2 HAYANLHOM MepuauaHe (BCeMUPHOE BpeMs) Him
MEeCTHO® BPeMs [PYroil TOYKm, MOJNroTa KOToPOil H3BeCTHa
(ranpumep, Mockem). 9to yenosne mMomuo obecreguTs ¢
NOMOMBI0 TOYHHX 4acoB (XpomoMeTrpa), HAYIEro OO Bce-
MEDHOMY HJIE MOCKOBCKOMY BPEMEHM, WJH C IIOMOMBIO CHT-
HAJIOB TOYHOTO BPEMEHH, IepefaBaeMHX L0 Pajgmo B ompe-
[ENeHAH® 4YaCH CYTOK.

B mocneppme rogs Ha MOPCKHX CYIaX CTand yCTaHaB-
NMUBaTh CHEMUANbAEE HIEKTPOHHO-YACOBHE KOMIUICKCH,
TIABHYI0 WACTH KOTOPHIX COCTABJIAIOT KBapIeBLle gachl-
MaTKa, ommOKa XOJa KOTOPHIX HE IPEeBOCXopuT oRHOL
ceKyHRH B roa. Hpome Toro, HCHONB3YIOTCH CHTHAJH
TOYHOTO BPCMEHH, MepefaBaeMLle o Pano 1 MPUHAMAEMEIS
Ha cnyx, uro ofecUeumBaeT TOUNOCTH B LpefeiaX oOfiHOH
CeKYHMH, BIOJNHE AOCTATOYHYIO IS HYKA 0OmdHOIO Mo-
pelIaBaHMA.

Hanfonvmas ToWOCTs B olpefiefieNnd BPEMEHN MOJKET
OLITH JNOCTHTHYTA OyTeM NpueMa CHTHAJNOB, CIEIAANLHO
HepenaBaeMbiX 10 Pafito B KORIE ONPEAENeHHHX 9YaCoB
CYTOK 0COORME CTaNIUAMHE Ha 3apaHee (UKCHPOBRHHHIX
ponnax. Hampwmil pas mepemaerca 180 cmrumanor — 60
nogroToswrensubix, 60 mactpoeguwx m 60 KOHTPONBHEIX,
Ho KOTOPHM M OCYI[ECTBIAETCH OIpENeNieHne BpeMeHH.

Onpe}(enelme MeCcTONONOREHN A

BriGepem nobyio sBesny S m coemHEM ee UpsAmMoit
nunneii ¢ nerTpom 3emin. Touxra mepeceuenus aroil Mummy,
KoTopas ABJIAETCH MPOJOJIKeHHeM 3eMHOTO pamuyca, ¢ mo-
BEPXHOCTHIO 3eMJH B HaBUTAI[MOHHOM aCTpoHOMHH Hashl-
BAETCH NOAICOM oceeuyenus Sy mamHoro ceetmna (pmc. 15).
113 mocTpoenua ciefyeT, ITo U8 CBOETO MGIIOCA OCBEMEHNS
nwboe creTwiIo HaONOfaeTcd TOYHO B 3eHHTe.

Namepum 8enurtHOEe paccrosnwe 3pesmul S. B mope-
XofHOH aCTPOHOMHHM H3MEPAETCH BhICOTa CBeTMNa. B sroM
CIIyYae 3eHMTHOE PACCTOAHRWE 2 MOKHO Hafitw mo gopmyie

z = 90° — h. (12)
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Ha puc. 15 M S; — HaupasicHue ua 3Be31y S B3 JOIKA
nabmonenus M. Buaaromapa ynmanemnoctn mabmopgaesolt
speansl auEnd MS; u OS MOKHO CHUTATL MPAKTHIECKH
napannensusiMy. Orciona cruenyer, yto

L ZMS = » ZOS

(ZM — oteecnas nuuua). HHwiMu cioBaMm, yrioBoe pac-
crogEne 7oKy M oT monioca oceemenns Sy aBeans S pap-
HO 3€HHTHOMY PacCTOSHUWIO 5Toil 3pesiw B Touke 1.
Omnmem Ha Tiobyce OKPY/KHOCTH C HEHTPOM B TOUKE
Sy, TPOXOIAMYI0 wepe3 Toury M. 3ra OKpPYIRHOCTH Io-
Ny4nia NasBaHWUe KPYea PAGHBLL BbICOM, LM NO3UYUOHHOZ0

Pue. 15. Homwe oceemenusn.

kpyea. Ua nocrpoenns cienyeT, 9T0 BO BCeX TOYKAX IIO3W-
IHOHHOTO Kpyra amesfa S OyleT @Mmers ONHO B TO Ke 3e-
HUTHOE paccToAHNe.

Brifpas fpyroe OKOJOREHATHOE CBETMIO ¥ IIOBTODHB
aHAJOTHYHOS IIOCTPOSHUE, MK HAaliNeM eme ofifH IOSHIUOH-
HH KPYT, COOTBETCTBYIOIIUIl 3TOMY CBETHIY.

Opna w3 gBYX ToueK epeceueHns oOOWX MO3UITHOHHEIX
KPYTOB, HAaHECeHHBIX 1a TIo0yC Ul Kapry, n 6yReT ToIKoil
MecToroJoxeHua uHabniogarens. llockolsky »Te Touxnm
OOHYHG OKA3LIBAIOTCH WA BHAUYMTENBHRIX pPACCTOAHUAX
OpyT oT ;mpyra, To BmGOpP IMENHO Toil M3 HHX, B KOTOPOi
nefiCTBOTEILHO HAaXOAUTCH HAGAAaTens, KAK IPaBRIo,
0COOHIX TpPYAHOCTRIl 1Ie DLI3HIBAET.
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Ina toro wrofH moCTpouTH MO3HNUOHHHE KPyTH HA
rnobyce, neoSXodUMO OIpemeNuTh MAPOTH W HOITGTH
OOJIOCOB OCBeHIEHR WalpaHMBX 3Be3l.

Imporn onpepenstorcs mo ¢gopmyne (6); npm sroMm
cxnonenue (8) Geperca wa Tabaun, a IT0 Kacaercg MOIATOTH,
TO IMOCKOILKY 3B€3Na S HAXOMUTCA HA MEpUIUaNe g Had-
JIOfaTeNs, paclolioiKeHHoTo B Touke Sy, Io Qopumyre
(9) wmm (10) MoKHO OINpENeNuTH 3BEINHOE BPEMA B 3TOM
TouKe (0HO PaBHO NPAMOMY BOCXOKACIMIO BBE3NH S, Ko-
Topoe Gepercs us Karalora), 8 3aTeM BHUMCIUTH U MECT-
HOE BprMH. PaBHOCTL BCEMUPHOI'O BpeMeHn U MeCTHOro
BPEMEHY B IIOJIOCE OCBEMEHNS JaeT FLONroTy MONICa OcBe-
MEEHOCTH.

Onnako B Y7CTOM BUe DTOT METON, ITONYIABIINI Ha3Ba-
HEEe MeTolla PaBHHIX BHCOT, uan metona Comuepa — Axu-
MOR2, B MOPEIJIABAHUW HE MNPUMEHACTCH, TAK KaK JIN
9TOT0 TeoOXomuMy TN00YCH wiH KapTH OOJBOINX pasme-
pos. Tag, wro6u offecreanTs TOYHOCTS, HPYU KoTopoit 1 am
Ha xapTe paseH 1 Mopcroit mmue, neoOxonuM raobyc Aua-
MeTpoM 7,5 M WM Kapra co cTopoimoil, paBHol 22 m.

B mocunennne rofk ma ¢uoTe craX BHEEXPSTHCA YCOBep-
[IeAICTBOBAHAK MeToll ompefelNenus MEeCTONONOMKEHAA HO
sapaHee NONrOTORIEHHHKM AAaHHLM. J[Ig oToil Held Ha He-
Gecroit cepe BHIOEPAIOTCH TP BBEAMIB, PACUOJIOKEHENE 10
OTHOIIEHWIO [IPYT K APYTry Iofi yritaMu, Oaumsxmmu Kk 120°
U COCTABIATCH TAONNIN HAa KajOMi YaC, MO3BOJAIOMIe
[0 W3MEePeHHHM BHCOoTaM M30pAaHHLX 3Bea]l UyTeM pacueTa
COOTBETCTBYIOMAX IONPABOK OHICTPO NOJNYYATh HCKOMYHO
TOUKY HA Kapre. _

Onnako n ycopepmencTpoBaumwil meron Comuepa obna-
OmaeT cymecteenHEM HefocratkoM. OH Tpefyer moBOJBHO
TPOMO3IJIKAX BRIYUCIEHA{, KOTOpHEe OOHYHG BEHIIONHZIOTCH
Bpyuiiyo. Tak, onpenelierine MeCTONONOMKEHHS [0 TpeM
3BesiaM TO/OGHEIM CcrmoCoGoM Y OMBITHOTG HabNopaTens
OajKe IIPU YCJIOBHHM IIPENBAPHTENbHOW NOATOTOBKHM Heob-
XonnMuX pganEnX sanmsaer or 30 mo 40 mmmyr.

ABTOMATH3MPOBATH HONCIETH HO HTOMY METOJY 3aTPyH-
muTensHo. C DPasBOTHEM BIEKTPOHHO-CYETHON TeXHMKA
6K MCHONB30BAH JIPYroil METON, KOTOPHI1 eme B Hawgale
XVIIT ». paapaboran Fayce, Ho us-za Soanpimoll ClosHO-
CTH BHYHCIEHMU B TO Bpesmdg He NOIYIHJ IPMMEHeHmii.
Oxasanocp, 9r0 9TM BHYUCIEHWA, B OTIAUHME OT METONA
Comuepa, X0pollo NOANAIOTCH ANCOPUTMITPOBANNIO.
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Jlns obnerdenns HaBUTAOUOHAKX PacueroB B MocTefl-
HUe TofH Ha CyOaX BBOAUTCH BHIYHCINTENILHAH TeXHUKA.
IlpuMeRAI0TCA BIMEKTPORHO-BHINCIMTENLHbIE MAMIANH, 3a-
OporPaMMHPOBAHEEE TaKUM 00pPa3oM, 970 B HHX NOCTATOY-
HO BBECTH JIMIOb BXONHHE JaHHLIE COOTBETCIBYIOMAX YINo-
BHIX H3MepeHHW# M BpeMs HaOMoneHud, 4wrols gepes
HECKOJNILRO CeKYHJ NoJYIHTh penuenne HaBUTATHOHBOMN
Bafiauw.

HauGonee mepCcreKTHBHBIM fBISETCH OCYMECTBICHUE
MOPCKOU U BOBAYIIHOH HABUTANUH ¢ ITOMOIIHI0 HCKYCCTBEH-
HEIX COYTHUKOB 3emim.

Tarxaa cmcrema, o0NAA0MAd BHICOKOH CTEIEHBIO Ha-
REKHOCTH, NO3BOJNAET € IOMOIIBIO CrepUaNbHoll anmapa-
TYpH Cpady IOXydaTh Bce HeoOXonmMble HABUTAIMOHAEE
HapHke,

Jleno B TOM, 9T0 COBPEMOHHOE MODEINIaBAHUE, KOTRA Ha
MOPCKHX J0pOTaX ONHOBPEMEHHO HAXOIHMTCH OTPOMHOE
KOJTHIECTBO CYROB, B TOM YHCHE M BECHMA KPYLIHHX (TARUX,
HAOPEMODP, KAK OTFPOMHHE IIACCAKEPCKHE JAaiAHepHl, I'i-
TaHTCKWEe TARHKEPH, KPYNHOTOHHAIKHKE HePTepynoBossl
I T. 11.), IPERBABILET K TOIHOCTH CYNOBORIEHNS Bce Doliee
KecTkMe TpeGoBaHuUA. JlloGagd HaBUTanHonAas omuGKa
MOKET IPUBECTH K THKENLM IT0CIeNCTBHAM.

Ilo mMeromuMcR NAHHEIM €/KeTofHO B Pe3ylbTate HaBH-
TaIUOHHBIX OMIOOK HB COCTaBa MHPOBOrO TOProsoro Qio-
Ta BHOHBAIOT Cyna oOIMHM TOHHAa)KEM OKOJO OJHOTO MNJI-
nuona ToHH. Ilo xapaxTepy aBapmii — BTO B GONBITHHCTEE
CIIyIaeB TOCAKYM HA& MENH H3-3a HEBEPHOTO ONpefeNeHuH
MeCTOIONOXEHNAA CY/IHA M KYpPCa, a8 TAKIKE CTONKHOBEHUH.

OmknoneHns 0T Kypca OTPHUIATENBHO CKA3HIBAIOTCH U
Ha HSHOHOMUYECKOH 9QQeKTHBHOCTH MODPCKHX NePEeBO3OK.
IlonoGuele oTKMoHEHnMa Yame BCEr0 BOSHUKAIOT B TeX
pafioHaX MUPOBOTO OKeaHa, TNe ¢eTh OeperoBHX HaBHUTa-
TIMOGHHKX CTAHNUY HEOCTATOYNO HACHINEHa, W KOrja He-
OraronpugTHLE YCIOBUL IOTONN HPENATCTBYIOT acTpoHa-
BATAMOHHHM HaOIIOMeHuAM.

Brixoq 3 mosioHeHUA COCTOMT B PA3BUTHN CHCTEMH
CIYTHUKOBOII HaBwramums, Aawmedl BO3MOKHOCTH CBECTH
K MUHUMYMY OmMEUOKH B oOIpefeleHHu MeCTONIONO/KeHu S
CYZAOB.

OnanM 73 BOBMOJKHEIX BAPHAHTOB NOAo0moil CHCTEMED
MOTYT, HaUpHMep, ABUTHCH IIECTH CHET(HAJNINPOBATHHX
COYTHUKOB, [BIGRYIUXCHE HO HOJSIPHLIM opOuraMm, T. e.
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B MepHfinohafibikk Hanpabienmsix. [lpw Takoft cnetemo
KaKIaA TOUKA 3CMIOL NOBEPXHOCTH, KAK HETPY/Iio BAMETs,
Gyner mepuofMYeCEW IPOXOAHWTH NOR KUKAOH W3 ImecTw
opbur. Nanmn ciioBamu, B TedeHue CyTok oHa 12 pas mepe-
ceuer npoexknuu OPOGHT COYTHUKOB Ha 3eMHYIO NOBepX-
HOCTh. HaskIuil 18 COYTHWKOB HEIPEPHBHO EPeNaeT CHI-
1ajn 0 CBOEM LONO/KeHWH o oTHomeHno K 3emie, Coeru-
albHag  ammapaTypa, YcTaHABIEBaeMas HA MOPCKEX
cynax,IpUHAMA S TR CATHAJH # 00pabaThBag UX CHOMOIILI0
DIEKTPOHHKIX BHYMCIHTENHLHEIX YCTpoicTB, Oyrer BHpua-
Bath Ha Tabio WIHM JNEeHTYy Teleraiima CBEJleHUd O IMHpo-
Te, FOJroTe, Kypce, CKOPOCTE ABWIKEHEA H BPEMEHH IO
T'punsnuy.

Ilprvenenue cHcTeM CIYTHHKOBOH HaBATAIUM [O3BO-
ngeT CymaM OPW JaNbHHEX peHcax BHAEPKHBATh KYpPC ©
GoNBNION TOYHOCTHIO.

3a cueT TOUYHOTO CYROBOMKIAGHMH COKpAINAWTCA pac-
CTOAHNSA, NPEORONEBAEME0 MODPCKMMA CyaME, yMeHbIIa-
eTcA PacxXofi TOIIMBR, & TRIKe IOTepH XOf0BOTO BPEMEHIL,

HasuranuoHHE® COYTHEKE MOTYT CIAYHETBH TAKMO H
CHyTHAKAaMY CBH3H, 3HAYNTENBHO YIYIHAIOMPMEA BO3MO-
HOCTH pafimoo0MeHa Me;KAY CYNaMy, a TAaIKe Me;xIy cyAa-
MZ 7 GeperoBsIMH IIYHKTAMI.

D saxmouenne Heo6xofuMO 0TMETUTH, ITO TOYHOCTD OI-
penerenns Ha3eMHEIX KOOPAUHAT, BOBAYIIHHIX W ABIKY-
MAXCH OOBEKTOB € MOMOINBI0 CIYTHEKOBON HABATAL{AH
HeNOCPE(CTBEHHO BABHCAT OT TOTO, HACKONBKO TOYHO M3-
BeCTHH TOJIO;KEHAS Ha opOuTaxX HABUTAIEOHHKMX HCKYC-
CTBEHHBIX CHYTHEKOR 3emuiu.

Jing pemenus ®Toll Bajauyd HNPUMEHAIOTCA JA3EPHEe
noxatopel. Meron maseproil NoKanu@m COCTOMT B TOM, 9T0
€ HA3eMHOM CTAHNUU C IOMOINHI0 JIazepa B HAIPABIGHHH
KOCMHIECKOTO alnapata, OCHAMEHHOTO YTOJIKOBHIM OTpa-
JKateneM, UOCHIAIOTCH CBETOBHE HMIYIBCH U G BECHMA BH-
COKOM CTENeHBI0 TOYHOCTH, ROCTUTRIOMEHd HOCKONbKAX
MHJIIUAPAHEIX HONeH CeKYiIs, PermcTpUpPYIOTCH MOMEH-
THI TIOCHIIKY CBETOBOTO JIyYa H BO3BPAIIEHHUA OTPasKeHHO-
TO CHTHAJA.

IlomoGuutit criocof Mo3BONAET ONPERENATH PACCTOSHUL
IPOTAAEHHOCTHI0 B THICSYH KHJIOMETPOB € TOUHOCTHIO JIO
HECKOJIbKWX METPOB H faske folell Merpa. ITo HAMHOTO
IPEBOCXOIUT BO3MOJKHOCTH TPAREKTOPHEX W3MEPeHuil ¢ Io-
MOIIBI0 OOHYHEIX PAJAMOTEeXHNYECKUX CpPEeHCTB.



Laasa 11T
SBE3JIHBIY PIASTL

ACTpOllOMH‘lCCKOC acHepauTo

Kax yu ysxe Bupenn, MHornme HaBUTAllHOHHKIE 3ajadw,
pemaemuie ¢ NMGMOMBbI0 HeGeCHKIX CBETHI, TPeOyIoT YMEHHUS
HaXORUTH Ha Hehe olpefielieHnbe 3Ben], 3HATH, KAKYIO
HMEHHO 3Be3Nly Mel HaOniolaes B MHTEPECYIONeil Hac TOIKe
HefecHORt cgepri. 1l wpesxne Bcero BoaumKaer BOIPOC O
equHO00DA3NN HAa3BAHE)I DASNMIHEIX KOCMHYECKUX 06D~
eKTOB.

Hayka wo mpumpone croeit murepuHanmonaisua. Ee mo-
CTI;REHNS B BBIBOJE! PAHO MAN I03JHO CTAHOBAICH MOCTU-
JKCHUEM Bcero ueloseuectsa. (J[pyroe Heno, 9To ACIOMBRO-
BAHME HAYIHHX [OCTIKEHU 3aBHCHT OT COIHAJBLHOTO
yerpoiicTra ofmecrsa.) Jlpesrelimas ua HayK, aCTPoHOMIIY,
0 CBOEil CYIIHOCTH — OJHA W3 CAMBIX ¢MEKIYHAPOIIIHIXY
HAYK.

Ho nropn B passsiX ¢TpanHax TOBOPAT HA PASHBIX H3B-
kax. Ha pasosix gamkax NyOIMKYIOTCHE W peasyibTaThH
HAYYIHKX ACCISNOoBAHMG. 910 00CTOATENLCTBO HEMaHeIKHo
saTpypnHsAer obMeH naydnoil undopmanmeil. B mame spems
IJiA TPEofoNeHNA ASKHKOBOTo Gapnepa IpeANpHHAMAIOTCH
THTAHLUECKHE YCUIHUSA; B YACTHOCTH, BeHETCH YCIEeIHas
pabora mapm pemenmeM npobiemMn MAMIHHHOTO HEPeBOMa.
Ho ssbironoit Gaprep Memadn nogsay u pansme. U na ypos-
HEe CBONX BOBMOJKHOCTeH OHU HHTAJIUCH MPEONONETH €ro
U B IPOIIIOM.

Tar ciomunoch HCTOPUIECKH, 9TO BCe KYJIBLTYPHEE Ha-
ponsl mayuanm wmceropuro JIpesmero Puma m rpamMarmka
TMOYTH BCeX eBPoNefiCKUX CrpaH, B TOM 4uclie U pyc-
CRad TDaMMaTHKa, BO MHOTOM 3alMCTBOBAH& N3 Ja-
THHCKOIL.

9roT Aspik OB MIHPOKG PACHPOCTPAHEH OKONO OBYX
¢ ToJioBHAOH THCAY NET TOMY Hasad. B ero ocHoBy ner
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AI3KK NNTeMeHN JATHHOR, HACENABINET0 B HAaYasie NMEPBOTO
THCHYONETHA RO H. 9. NPUMOPCKYlo ofnacts Jlanmyma,
pacIonokeHnyio K wory of ycres Tubpa.

Ha narnrckoM Aanike B mepuof ApeBHeH mcropuu GLUTO
CO3MaHO HEMAaJIO0 3BMEYATENLHEX XYI0)KeCTBeHHHX IIPOna-
Befenuil mw mcropwueckmx xpoHMK. lIx asropamm Onianm
IOnnit Ueaaps, Tur Jlupuit, Anyneit, Topatmii, Tecmon,
Bepranuii, Jlykpenuit u npyrue BhIa0Iquecs IHCATENH
JIlpesriero Puma. 11 xora aaTuHCKuME A3k B HACToAImee
BpeMa OORMHO OTHOCAT K YHCHY (MEPTBHIX» A3LIKOB — HA
HEM YJKE€ Fie TOBOPUT HM OflMH HAPo[ B MUpE, TeM HE MeHee
ero MOKHO H33BATH OHUM I3 CAMBX PAcIPOCTPAHEHHHIX:
Beln T0YTH BO BCEX eBPONEliCKMX H3HKAaX MH BCTPEUaeM
THICAYH JIATHHCKUX CJIOB ¥ TO-TIPEKHEMY HX IIMPOKO YUO-
rpebigem. Heynupurensto, 9r0 UMEHHO JATHECKUH HA3HK
B CBO€ BpemMdA OHJI IIPHHAT 233 OCHOBY MEMKIYHADONHOTO
fI9RIKA DCIEPAHTO, TUCIO IPHUBEP;KEHIEB KOTOPOTO HCUHMC-
ngerca MEIIIMOHAMA.

Jlatunckuit ASHEK HAPAMY C JAPEBHETPEUECKOM JeKAT
B OCHOBe W BCeHl COBPEMEHHOI HAYYHOH TePMUHOIOTHII.
XI/IMHKH BO BCEM Miupe KHUCJIopoI Ha3bBAI0T «OKCUTEHN-
yM», yrirepon — «kapboHHKyM», kesieso — «pappys», a
mMeb—«kynpyms. Touno Tak ke 30010rM BCOTY HORMNMAIT
cnoBo  «uurEycy (nefems), wriemycy (aadr), «oledanty
(crom).

Crpocure ¥ 00TAHMKOB, 9T0 TaKoe «GoTyagy, «ypruKar»
nim «pparapus® W B OTBET YCILIIHUTE BEChMa BHAKOMEIE
cioBa — {Cpe3a, KpannBa N0 acMiasAnka. B acrponomun
TAKIMI  J8THHCRIIMI TEeP2MIHAMI ARIAIOTCA CI0oBa ((3681)—
pauIay, «@KTHHOMETDHAY, (annbefo», (@IIAANa», (KyJb-
MUHATIHAY, IPEHeccusy, Hyranugy u coteH Apyraox. Co-
speanue Donpmroft Megselnnel HOCHT 3BYYHOE JIATHHCKO®
gasBanme «Ypca Maiiop», Boara — «Jlionyc», Bopora —
«Hopeycy, Fonybs — «Honombay u 1. 0. 1 aro npasnasuo,
TOTOMY 9T0 MECTHBIe HR3BaHWS Co3Be3Nuil Kpaiine pasHo-
o6pasnsE: [o CHX IOp eIde Koe-rfie B HAImeil cTpade coanes-
noe Bonwmoit Mensepunm masmibaerca «[lasmmosoil Ko-
necaureity, Ilmesmn — «Cromapammy miam  «BoXtocoska-
pammy, Haccmomes — «Hocmamuy, Opmon — «I'pabuamm».
B mayke e ovYenr BayKHO €IUHCTBO TePMHHOIOTHH,
I 7o3ToNMYy Ha 3BE3AHLIX aTHacax, HIMenyix naydioe ana-
yemnue, co3peannA 0603H3‘13IOT0ﬂ TOABKO HA AJTMIICKOM
ABBIKE. -
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8eesam ¢B CTPOXOY

Ha meprifi Barnaf MokeT IOKa3aTHCH, ITO UNCIO BH-
OAMBX BBE3 HewcumeimMo Beluko. Ha camom mexe srto
He Tak. DBce BEuMule 3BeafEl MAaBHLIM-TABHO COCYHTAHEHL,
HAameCeHs Ha BRESOHLI® KapTH, BOCIPOM3BONATCH C IO~
MOIILI0 aNapaToB «wlaneTapuid. X mHe Tak ym Mmoro:
B ACHYI OesnymHYI0O HOYb MOMKHO YBUHETH BCETO OKOJIO
Tpex Teicsad 3vesf. Ho B Tevenne opmoro Beuepa MK HE Mo-
JKeM YBHJEeTh BCe 3BeaRbl HeSa: BeNb B PasHbie BpPeMeHa
rofa Ha Hebe CuAIOT pasHuie cosveanusA. M ecaw mMpl yareMm
8Ee3/TH, BUUMEE JIETOM W OCEHBIO, B 3UMHEe BpPeMs U Bec-
Hoii, 2 NpubaBuM K HAM HUKOTNA HE BUINMEE Y HAC 8Bes-
OH I0KHOro HMOXyMapus, To obmee Ymclo 3Beaj;, KOTOPHE
ma BceM He0e ROCTYUHH HaONIONEHUI0 HeBOOPY;KEeHHBIM
TJA30M, COCTABAT OKOJO [EBATH THCHY.

Hpexpe Bcero ofpamant Ha ceba BHAMaHHE APKHO
spesnn. Mx nemmoro — Ha Bcem nebe me Gonwme 30. Yem
cnaGee 3Beasl, TeM GoJbime EX paabpocaHo no mebocBomy.
Moxuo mogymaTs, WTO ApKue 3Be3NH — OMkaiiimme
HaM. Ho sTo He Tax.

Jlero & ToM, uTO 3BE3MIH HAXONATCH HA PAsHHIX PaccTog-
HUAX OT 3eMIu ¥ IoaToMY Clalsie, HO 6JIMaKue BBE3Ih MO~
ryT BHIINANETH (ojee gPKUMH, 9eM 3Be3fH, HBNYIRIOMIUe
Gonpimme cBeTa, HO PACIONOKEHHHIE RAJIEKO.

Buifepem [na npuMepa clenyiomue TeTHIpe 3BE3JIAL
Conene, Cupuye, Bery u Ilonapuyw. Ouw nepeauncienst
B mopaAnke ymemnmenwus Gnecka. Ho ecnm Om MBI morim
pacmoNoMNTh 9TH CBETHAa HA ONMHAKOBHX DACCTOAHIAX
oT 3eMyn, HaM NPHOIIOCH OH NPOMSBECTH MONHYI «Iepe-
oneHry nennocreil». Bera mepemmra 6s Ha mepBoe Mecto,
Connne — ma mociennee, a Cupmye Beran Om 32
Ilonsapnoft.

CrnenoBaTenbno, RJId ONEHKW HCTAAHOR  cBOTHMOCTH
8Be3n HeOOXONHMO YIUTHIBATH PACCTOSHUA [0 DTUX KOCMI-
wecKux O0OBeKTOB.

B Tex caydasax, Korma peus AT o KoCTaTouHo GIuarmx
BBe3Nax, 3aflavya ONpefeNenud pPacCTOMHHUIT acCTPOHOMAMI
MozkeT Gumh pemena reomeTpudeckmm criocobom. IlomoG-
HEIM CIHoCOGOM HEPeKO MONb3YIOTCA TeONe3nCTH, KOITa
B 3EMIBIX YCIOBHAX BOBHIKAET HEOOXOMIMOCTL H3MEePUTH
paccrosnmEe Ao yhaleHioro Hefmocrymuoro npemmera. Ha
MECTHOCTH OTKJIAfHBaeTCH OTpesok — Gasuc, [UIWHE KOTQ-



poro M3mepseTca ¢ BOBMOIKHO Goxpuiell TOIHOCTHIO. 3aTeM
H3 KOHEUHLX TOUCK aTOTO OTPC3KA ONPeNeNHIoTCH HAIPAB-
MeHUs Ha OBFBEKT, PACCTOHHMe 0 KOToporo TpefyeTcs m3-
mepuTs. IlonydaeTcs TPEYroJNbHHUK, B BEPHINHE KOTOPOro
HAXOANTCA HHTEPECYIOMU TeollesncToB 00BEKT, & OCHO-
panmeM apigerca 6asnc. IloCKoILKY B 9TOM TPEYTOJNLHEKS
[uHA OCHOBAHUA M3BECTHA W H3BECTHE {Ba IPUJEraommx
K HeMYy Yrya, TO ¢ ITOMONIbIO XOPOMO W3BECTHHIX dIeMeH-
TQPHEIX TPUTOHOMETpUTECKUX (GopMyN MOTYT GHITH Bhrumc-
JeHH IIMHH GOKOBHX CTOPOH W omperielieHo HMCKOMO® pac-
cTogHUE.

Jlns mamepeHus PacCToAHUlM 0 3Besf reobxonuM no-
crarouno Gonpmodl 6asmc. Tarum OasucoM MOKeT Ciry-
JKATH IMolepevIHUK 3eMHOH opbuThH.

Mnrepecyomas YYeHHIX 3Besjla OKa;KETCA B Bepilure
paBHOGe/IpeRHOro TPeYToNbHIKA. B raroM TpeyrolnHuke
g pelmeHns IOCTABJIEHHOM 3anavu JOCTATOYHO W3MEPUTH
TONBKOG OfWH YroJl — YToll IpA BepIIuHe, KOTOPHH Haak-
BAETCA NaApPANLAKCOM.

M 1yT acTrpoHoMH UCIONL3YIOT ORHO JIOOOUHTHOE sB-
neHne, ¢ KOTOPHM ME JOBOJBHO 9aCTO CTANKWBaeMcs, HO
Ea KoTopoe ofmuHo He oOpamaeM oCo0oT0 BHuMaHMsA.
Korga Mm mepensrraeMcd € mecra Ha MeCTO, TO HaM Ka-
#ercs, uTo Godee Onmaxue IpefineTsl CMEMIAIOTeHa Ha (oHe
6onee manermx. 310 CMemeHNe IONYINI0 HaaBaHWe napas-
AGKMUYECK020.

C mapannakToiecKHEM CMEINEHWEM KaGKMIBI MOKET mo-
BHAKOMUTLCH OYKBRJBHO HE CXONg € MecTa, HampuMmep,
TIAA" HAa KapaHJam B PYKe TO OfIHUM IJIa3oM, To APYIMM.

Braropapa newxenuo 3emyiy B MAPOBOM IPOCTPAHCTBO
npoucxoanT NapalIakTHIecKoe cmemenue Onuaxux neGec-
HBIX cpeTun Ha (ome Golee manexux. Mamepss melumunny
STOTO CMEIMEHNs, ACTPOHOMBI IONYYAIOT MPURCHOMEMPU-
yeckull napassakc. Hamnyumme coBpeMeHHEI® HHCTPYMen-
TH TO3BOJNAIOT W3MEPATL TOAUTIHOE NapalIaKTHICCKOe
cvemenne 8 07,01, wro cooTBercTBYeT pACCTOAEHIO B
80,86- 10" xx. Taxnm myTem Obiiim IAMEPERH PACCTOAHHA
o 6000 sean.

Ileprbie MOUHTKY wWaMepeHWd 3BEANHHX IAPaJIaKcoB
npunapie;xany eme Homepumry (1473—1543). Onmaxo
BCIIECTBH® HEBLICOKOHM TOYHOCTH ACTPOHOMHICCKHX HA-~
Gofenmit TOTo BpeMEHH 5TH NOILITKEA OCTANNUCH Geapeayin.-
raTHHME, Brepsue Hapje:Hoe onpefelende mnapaiaxca
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pBeanH — 9To Owua spesna Bera ms cossesmma Jluper —
ocymecreua B 1837 r. mpodeccop Bacuuuit Crpyse na o6-
cepparopur B Tapry. HesasmcuMo or Hero anrnmianmu
IemnepcoH m3Mep®J DApAaNJaKkC caMoll ONH3KOIT K HaM
pocyte Conena ssesgu o llentaspa *), a HeMelKEil acTpo-
BoMm Beccesb BEUECIMI paccrogaue 0 3pes3nu 61 B cospes-
nun Jlebens.

Paccrosnma 9TH oKasannMch BeChMa BelnmEHA. Jake ca-
Mas GIH3Kasd 3Besfa Haxofmrca oT Hac B 275 THCAW pas
naavme, gem Conmne. W ecnm cser ot Conmna no 3emim
noxonmt Beero 32 8 mmuyr 19 cexymsn, To or 3BesnH
o IlertaBpa cet o 3emium Geswar 4 rona 4 Mecana 12 nmeii.
Eme Gonee manexoit oxasanacr, Bera us cosresnmg Jlupw:
OHA OTCTOHMT oT Hac Ha 27 ceeroBHX JXer. (Ceemosuim 2000m
HAa3HBALTCH PACCTOAHNE, KOTOPOE CBET HPOXOIHT 3a 1 Tofl.
Ceetopoii ron paser 9,463-10'2? xar.)

C KOHMa ODPOOUIOTe CTONETHA HAPANIAKCH ONpenels-
I0TCsI TIAABHEIM 00pasoM QoTorpaguUecKuyM DYTeM, YTo Ja-
et Gollee TOUHHIE PeSYNbTATH. B HacTosmes BpeMs H3BECT-
DLl PACCTOSHEA [0 HECKONBKAX ECATKOB THICAY 3Be3[I.

OnEaxo reoMeTpHYECKHUl METONI IOBBOJNIFET OLpPENeNaTh
paccTogHEL JHEOIL N0 Haumbonee ONHMBKAX K HAM 3Besl.
Iapannakce Goxee fmasieRuX 3Be3y HACTONLKG MAJNH, YTO
Ne;KaT 3a OpefeliaMd TOYHOCTH COBPEMEHHBIX H3MEPUTENh-
neix opubopoB. B aTom Ciyuae OPHXORUTCH OPUMEHATH
Rpyrue MeTonH oupenedenus paccrogHwil. Onum us mux
OCIIOBAH Ha& TOM, 9YT0 HEKOTODBHIE CBOIICTBa CBETOBOTO U3~
JAyUYeHUd 3BE3N, NPUHAMIEKAMUX K OOMY U TOMY JKE TH-
Oy, 3aBHCAT OT MX CBETHMOCTH, T. €. OT TOTO KOJNHIECTBA
cBeTa, Kotopoe oHm maxy4aior. Ho 3Has cBeTuMocTb TOlR
MJTH MHOGIT 3BE3MH U CPABHUB €€ ¢ JAKTATCCKY HA0XIONaeMBIM
OneckoM aToro 00BEKTR, MOKHO OLEHHTL DPACCTOSHHME N[O
Hero — ocuabiaenue Onecka OymeT, 6UeBHIHO, TeM OoXpIme,
geM JaJbIIe of SeMNd HAXOQHICA HuTepecyomull Hac
00BeKT.

Ocobas sagaua — ompemesienue paccTosHuil Ko 3BE3n-
HHX OCTPOBOB —— TQNAKTUK 4 APYrux 00DBEKTOB, PaCIolo-
SKOHHBIX 33 mpenienamu Hamel anaxrmen. Hax ussegrno,
BCe TAJAKTUKY pAasJeTalnTCd B PAIUYHHEX HAnpaBle-
IAsIX — MH RuBeM B pacuupsomeiics Beemennoit. Ilpwu

*) Ha camoM fene eme Guimke K HaM ee CHYTHHK— 3BC3AA
«IIpokcnMa» (»T0 HaseaHne M O03HAYAET «OJIDKAMmAany).
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2TOM, UeM RAJbIIe HaXONUTCH OT HaC Ta MM HWHAH Tallak-
THKA, TeM OHICTpee owa Asmaercs. TaxuMm oOpasoM, Kaik-
NOMY PACCTOSHHI0 COOTBETCTBYET CBOA CKOPOCTL yHaJIeHNs.
CropocTa 3¢ BHETAJIAKTHIECKNX O0BLEKTOB MOYKHO NOBONL-
HO TOYHO OODEASNINTh HYTeM CHOKTPANLHOTG AHANM3A HMX
H3JIyYeHENd, HO TaK HA3KBASMOMY KPACHOMY CMeEIeHU.
IIpumenerue aToro MeTORA DO3BONALT COBPEMEHHEBIM aCTPO-
HOMAM OOPENONATH, KAK NAIEKO OT HAC PACHONOKEHH KOC-
MUIecKue 00BEKTH BINIOTH 0 PACCTOSHUN HOPANKA Hecatu
MIIINAPROB CBETOBHIX JET.

Onmaxo g pana 3afadv, CBASAHHEIX C M3YYCHUEM WUCTO-
pnu Beenernolt, reo6xonmmo HM3MEPHTL CKOPOCTH yRaje-
HUA TaJaKTHXK W PACCTOAHUA RO HUX HESABHCHMEMH CIO-
cobamn.

CymecrpyioT pasnile METONH OOpefeNleHus PACCTOSHMI
[0 NANeRuX TI8KTHK, HO BCe OHA CIOKHE M HOCAT MHOTO-
crynengatsiii Xapaxrtep. IlocnenoBatenvHo ompemensgiorcs
paccTogHug Ao ONMyKAaMnX 8BesH, 8BE3AHBIX CKOIEHMIl,
8aTeM 10 APYTHUX TANAKTAK U TAK JaJiee BINIOTL 1O CKOIMJIe-
HOil TajaKkTux, YIacTBYKIuX B pacmmpenuu Bceremuoii.
Opnaxo Ha KaKAOM U3 9THX IOATOB BOSMOKER OIIMOKH,
KOTOPHIE HOCTOMOHHO MHOKATCH ¢ BIIOCAT B OKOHYATEHHHIL
PesSyNLTAT BHAYUTENLHYI0 HeOOpEeNelleHHOCTh. Bamecre ¢
TeM, B OPUHIUIOE, CYIIECTBYET BOBMOKHOCTL OPAMOTO M3-
MEpPEeHMA PACCTOAHME RO AANEKUX KOCMUYECKHX OOBEKTOB
TAKNM JKe COoCO0OM, Karoil mpuMeHsercs NJA omperele-
Hug paccrogHuil Ro Gmmxaiimmx asesn. Ho nua stoil ners
BeOOXORUMO PACIOJIATATh HECKOJNLKHMH DaguoTelecKoma-
MO, PasHECeHOBIMU HAa BECHAMA 3HAYUTENLHBIC PACCTOSHUSA.
ITonobuyt 3agady MoKHO OHIIO 6B PEIMIUTL C DOMOIIBIO
3—5 KOCMMYECKHX anOapaToB, HAXONAMMXCH Ha pac-
CTOAHWY B HECKOJBKO ACTPOHOMHYECKNX ERUHHUI[ RPYr OT
npyra. Torpa mogBmIacy Okl BOBMOKHOCTH H3MEPHATH BEChH-
Ma MallHe YL, 970 Ho3BOJnio Ou ¢ GoxpImoll TOYHOCTHIO
OOpefeNiaTh PACCTORHUA MO KOCMUYECKHX OGBEKTOB, pac-
DOJIOFKEHHBIX Ha OTPOMHBIX YHAJeHHAX BINIOTH A0 TPAHUI]
naGmonaemoil Beernennoii.

Tax rax CBETOBHE JIYUH DACHDPOCTPAHAIOTCH B IPOCT-
PAHCTBE C KOUEUHON CKOPOCTLIO, TO 4eM RANLOIe 0T HAC
pacmoyo:keHo To Wi wHoe HebecHoe Teno, TeM B Gonee na-
JIOKOM OPONIIOM MH ero Habmonae.

Jlyny mu1 BugmM Taxoil, Karoil oma OHJIA CeKYHRY Ha-
saf. Conmne — ¢ omosmaHweM Ha 8 mumyT 19 cexysmn,
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a Npoxemmy Ilenranpa — ma 4 rona u 4 mecsia. Taxmm
o0pasoM, nabxionast eGo, MBI HEDOCPEACTBEHHO 3aTIANL-
paeM B mpoimwioe Bcenennoil.

Ecnn Gwr, crasmem, Xopomo sHaxoMas Bcem llongpman
8BESa CETORHSA BoOOIIE IepecTaja CYIEecTBOBATh, TO ME,
HAXO[sICh HA 3eMile, mpomoxanm Gu BUmeT: 9Ty $axTm-
YeCKM yiKe HE CYMEecTBYIOMYIO 3Be3NY eme HA HpPOTAKeHRH
450 mer — ®ax pas TOT CPOK, KOTOPHIH HeoGXORMM CBeTO~
BHIM JTIy4aM, 97005 IPEORONETh OTPOMHOE PACCTOAHME, OT-
nengiomee Ilonaprywo 3eesny or mamelt ConmewmON cu-
CTEMEL

9710, MEKNY OpOYEM, €MMHCTBEHHKEA B Hamell )KmsHR
CIydaii, KOTRA MH CBOMMY COOCTBEHHEIMM TJIa3aMN MOKEM
Ba0monate CoOHTHA RABHHIM-NABHO MUHYBIONX BpeMeH.

Ecnm memnoro nodamrasmpoBarh H IPeRCTABATH cebe,
YTO MH MTHOBEHHO IePEMEeCTHIIHChH, CKajxeM, B paiton Ilo-
JAPHOH 3BeSNHl M DOCMOTPENW HA 3EMII0 B CBEPXMOINHAIA
TeJIECKON, ¢ HOMOMBI0 KOTOPOTO MOKHO PASTAANETH Nake
OTRENLHOrO YeIOBeXKa, TO MH CTaJl Obl OYeBMNIEBMY COGH-
tult, passrpasmuxca 500 yer Hasam,— coOuTHE Smox®
Jleomapno nma Bumum (1452—1519), Xpucrodpopa Homym-
6a (1451—1506), Ipasma Porrepnamcxoro (1467—4536),
a OXasaBmuch papoM ¢ aprum JleneboMm B cozseonunm Jle-
Gens, MH BaraaEynm Gu B npomuroe Ha 600 mer m mormm
6ul cratp oueBmguamu Hynurosckoit Gurse, Maxepmnm,
rasan Mames g’Apr (1431).

Taxum oGpasom, KaKAAA 3BO3NA, KAKNEIN RocMATecKmit
0o0'BeKT, KOTOPHH MEI BHIAM,— 9TG KAK OBl OIHA U8 JKUBEIX
cTpanun ncropuk Beenennoll, HenocpeNcTBeHERI YI2CTHHE
ONPENeIeEHOT0 BTADA €€ pPAasBHTHA.

e thicaun ner vasay I'momapx (I B. o 8. 8.) mpepno-
JKMJI pasimyaTh TAK HASKBAEMEIe 3Be3NHLE BENWIWHEL B 33-
BHCHMOCTHE 0T GJecka Toll mnm muoil 3Beafsl. ['mnmapx mHa-
8Ball BBE3NH, 0Onafawmue Hauboxrimum Gueckom (1. e. ca-
MBI ApKme), sBeanamz i-ii BedwampH, a caMmue clabpe —
sBeppamy 6-if Benpunusl. Ilpu aToM 3BE3RHI ¢ mpOMEKYToU-
HHIM GeCRoM GBUTW OTBECeHH Ko 2-11, 3-i1, 4-it m b-if Bennm-
YMHAM.

BrociegcTsum mpy onpeneyeREnn OTHOCHTENBHOTO Giec-
KA pasiHMuEHX 3Bes), Goxee TOYHHME METONAMHE OKA3aJ0Ch,
4To GNeCK 8Be3[ ABYX COCENHHUX BEJHIMH OTHOCHTCA KaK
2,5 #t 1. IpyruMu croBamu, 8Besna, CRaKeM, 4-i1 Benxwan-
HH B 2,5 pasa fpue, UeM 83Besfa 5-il BeNMIUHEL.
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s toro wro6s HOCTPONTH MIKANY 3BEB[HEIX BENIINH,
HaNo BHOPATh HEKOTOPYIO TOUKY OTCUeTA. Torma 3Be3mHEHE
BeJWIAHH OCTANBHEX HeGECHKX CBETHI MOYKHO OIPENeNIATH
10 OTHOIIEHMIO K STOMY 2TANOHY. OTO HOSBOJNAST TAKIKe
pacOpOCTPAHATH IIKAJNy BEJNMUYMH He TONBKO HA 3BE3[H,
BHAMEIE HeBOOPYKEHHBIM IIa30M, HO M Ha cliaGHe 3BesnH,
ROCTYIHLI® JINIIL TeNeCKOOMIECKAM HAGNIONEHMAM, 8 TaK-
e Ba Conmne, Jlyny m mnamersl. Ilpm 3ToM HeroTopsie
S8Be[HHE BeMIMHE OKA3HBATCH OTPAIATENLHEME. 3Be3N~
naa penmymHEa Cmpmyca, Hampumep, pasHa —1,46, Jlynn
8 nondonyame —12,6, Conmna —26,7.

Brecxk sBesnH, a 3HAYNT, W 3BE3[HAA BEJIMIMHA 3aBUCAT
HE TOJLKO OT NEHCTBHTENBHOTO KOJMICCTBA CBETa, KOToPoe
8Be3Na U3Nyuaer (CBETAMOCTS), HO U 0T paccTogund. [losro-
My RIS OMEHKHM CBETHMOCTEll 3BESA MX CHavaJa HYRKHO OT-
HECTHM K ORHOMY PACCTOSHHIO W TOJNHKO TOTHA CPABHHEBATH
nx MeKny coGofl. 3a 9TaJIOH PACCTOARMA OiA HOoqoOHHEX
cpapEeHui acTpoHoMH ycroBHo npubanm 10 mapcer. Onur
IapCeK —— 9TO PACCTOSAHHE, C KOTOPOTO PafRyC BeMHOi op-
GuTH BUJICH IOX YTIIOM B ORHY CeXyHRY. Jlyq ceeTa mpeopo-
neBaer 910 paccroaEme sa 3,209 ropa.

3BC3AHYI0 BENAYMHY CBETHIA, HEPEeCIMTAHHEYKH IR
PACCTOAHMs B 10 mapcex, acTpoHOMH HA3HBAaKOT abco-
JIOTHO. -

Kocyuageckne opHeBTHPH

Jina uenell opmenTUpOBaHUg Ha HeGecHoll cdepe Bmne-
nenn oxono 30 HanGoree 3aMETHHX 3BE3[, KOTOPHE IOJXY-
ypin HagBanwe mHasmranmoHEEX (cM. Ilpmiomenme 2).
Heob6xonmumo Gricrpo m GesomubouHo, IPA PASIUIHEIX yC-
s0BUAX HAONIONEHMs, HAYIATHCH HAXORMTh HABMTAI[HOH-
HbBIE 3BE3AHI.

TpynuocTs cocTouT B TOM, 910 CaMm no cefe mmorme
8BESMH 110 CBOEMY BHEIIHEMY BHAY MaJo OTIHYAIOTCH RPyr
oT Apyra, ocoleHHo B TexX CIy4YasX, Korfa HabGlopeHus
BelyTCH HEBOOPY/KOHHHIM IJIA30M WIN OPH OOMOMA OPO-
CTBIX UBMEPHATENLHBIX WHCTDYMEHTOB.

3afauya SHAYNTENLHO YOPOCTHTCH, CIIM TPUEATL BO
BHUMAHUWE, 9TO MHTEePeCyIOIIMe HAC 3Besfbl BXOAST B CO-
CTaB OOPENeNeHHHX CosSBeSAWH. 3hech emie pas HeoOxonm-
MO IOTIePKHYTH, 9TO COBBE3NNA — DTO YCIOBIBE 00Benn-
HeHHA 8Be3fl, DPOCKTUPYMIGUXCA B CPaBHUTENHHO Oiims-
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Kue Touxn HeGecHoll cepni. B peficrBureannocTn, spesnH,
BXOLAMUE B ONHO U TO ;K€ CO3Bes[He, MOTYT OMTL pasgene-
HH BECHMA 3HAYUTENHHHMY PACCTOSHEAMY B OPOCTPAHCTBE.
Ho pna HaBHTalUOHHHX 33034 970 O0GCTOATENLCTBO Pomnm
ge mrpaer. OGbefuHeHNS 3Besy B CosBesqud oOGaerdaer
OTHICKAHEE HY;KHHX KOCMHIECKHX ODHEHTHPOB. A 3To
9HAYMAT, UTO OPEKAe BCEro HEoOXOMMMO HAYIHTLCH HAXO-
AnTy Ha HeGe pasnuiHEe Co3Besnud. llpm 9ToM MbI He CTa-
BUM 3334y HAXO/KGHNS BCEX BBEB[A CO3BE3AWA M €ro
TPARHUI{, KOTOPHE MOTYT OBITH BECHMA NPHUYMJIUBHMH.

I 3necy BechMa CymecTBEHHYIO MOMOIb MOTYT OKA3aTH
BCEBOSMOKHEE MUu(OIOTHIECKES DPOICTABIOHUs, KOTOPLIE
HAII¥ OpPeKW CBASHBANH ¢ QUrypaMH TeX WIM WHHX CO-
sBesamil.

demunle mcropun Ha Hebe

CymectByet pacckas o6 ogHOM Wynake, KOTODHH ymme-
JAAJNCA He TOMY, YTO Y9YeHRIM W3BECTHH PAaCCTOSHOA MO
CBETHJI u [pyrue mofpolHOCTH MX CIPOSHNH, a MX HAasBa-
HUA...

Hag ortum, pasymeercd, MOsKHO TOABKO HIOCMEHATHCH,
HO eCN ToBOPUTH CePLE3HO, T0 B IAHMEHOBAHMAX Hebec-
HHX CBeTHN BooOme oueHy Mano HeGecHoro. Haspamna
MHOTHX CO8Be3uil OTPAKAKT HE CTONBKO HeGEeCHHE, CKOMb-
KO 3eMHHe CoOHTHH, a ToYHee - RpeBrue MudoNormye-
CKMe OPefCTABICHUS o HONBUTAX u reposx. Hepepxo 1e-
JBe TPYUNH CO3Be3uii 06peUHAI0T TCPOEB OXHOTO M TOTO
sie Muda. B mHEX ciyuagx co3Beslust HOCAT CBoM CoOCT-
BeHNiLe, «HE3ABUCHAMEE» mMeHa. UTO Kacae1Cs OIAEeT, TO
BCe OHH, KpoMe 3oMiu, HOCAT MMEHA GOTrOB TPOYECKO-PUM-
crofl Mudoxormu.

3sesnuOe HeGO DO IPABY MOJKET CINTATHCH KOCMATCCKUM
OTHENIOM HCTOPMYECKOTG MY3€sd: B HASBAHMAX MHOTUX
8Besy M CO3BESAMI COXPAHMIACH HAMATL O NANEKHX Bpe-
MeHaX HCTopHM YeNoBedectBa. Ilpnciymaiitecs K CiroBaM
ITegeit, Haccuonesn, AHpipomena — sByuHLe, BEOOBIYHEIC,
OHYW MaJo 0 9IeM CKajKyT UeJIOBOKY, HESHAKOMOMY C rpe-
veckoll Mudoxoruei.

Uenr ke npocJIaBIiIach, HApHMe, YepProko:Kan AHADo-
Mefa, npunnecca coyreunoii erpanut IPuonnu? Coriacuo
O{HOMY 53 CAMBIX KPACHBEIX NPEBHErpedecKux MugoB,
KO[Na-To B JIaBHWe BpeMeHa mpaBulil cTpaHoil Jfuonueit
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naps Hedeit. On, xax Mor, 3aGOTUNCS O CBOEM TOCYaPCIBE.
Ho ero cynpyra mapuna Haccuones oT meuero menars o~
6mia CMOTPOTLCH B BePKAJO, MBTOTOBJIEHHOS M3 MONHPOBAL-
Hol GpoHsH, n JGOBATHCS cBoell kpacotoil. Bunumo, ona
U felicTBHTENLHO OBLIA HERyplia coboil, TaKk Kak AeHb OT0
nEA pocna ee roprocts. CHavana Kaccwonmes e maxonuia
ceGe paBEHEIX CPelu HEDPBHLIX KPACABUI[ CTONUIL, a 3aTEM
if BO BCEM I[apcTBe.

— f onua y reGg Tarag,— TOBOpPHJIA OHA L{API0, HOTO-
My 9TG el BCerfma KasalioCh, YT0 OH HENOCTaTOUHO 0 Hel
saGoTmicH,

B korne xonmos Haccwmomes saxorena CpaBHATLCH
KpPacoToll yike He C JNIOALMH, 3 C CAMHMU OOrMHAMM.
Bumna oHa Ha Geper MOPS 1 OPOW3HECNA HAPOYHO B HOJ-
HEIH TOJ0C:

— Tlopymaems, mopcrue muMdr! Boroc pnummsii,
a BMECTO HosKH — peiObs wemysd. Hyma xax xpacuso!

Venmmany 1o HuMds 0 obupenuch. Hax Hukak, nx
otioM O cam Bexurmilt mopexoil 6or Iloceiton. Ilpumma
OHU K HeMmy ¢ anoboil — Tak, MOJ, H TaK,— 83 IT0 MK
JNOJKHE TepmeTs moxobHoe yHuxeHne?

Ilomypua ux comepsa Iloceirmon. Hepmocyr emy OGniro
saHUMaThCH Takumu nyctaxamu. Ckasan om numdaM, 9To
0 BKYCAX HE CHODAT ¥ HUIETO CTPAMHOIG HE CIyINICH,
eCnM KasKObl ocTAaHeTcH mpm cBoeM Mmuenwmn. Ho mowepam
9T0 HE HOHDPABHUJIOCL.

— Masr ammde man e HuMPH? — TPOMKO BOCKJIHKHY-
Iy OHW ¥ TAK PasBONHOBAJHCL, ITG BCE MOPE DOKPHLUIOCH
Menkoil sHOBIO.

Crap On11 Iloceiinon u mostomy ycTymuuB. 3Hal, 910
AOYepH BCE PABHO €ro mepecmopsT.

— Jlaguo, Gyay mo-Bamemy!

Ilpurasan mosBats k cefe Kuta ¥ mosemesn emy cpodro
HaBEeCTH HOPSROK B JPMonuu. A TOMY TOJIBKO TOro O HaRO
Ouito — pan craparscd. lopmnein Kur k nmecuasoMy miua-
3Ky B OpPOTIOTUN BCEeX KYNANLIMUKOB, KOTOPHE B 9TOT
MoMenT Ba HeM Ownnin. U moBTopMX To ke W HA HPYTroi
ReHL, W Ha TpeTuit. Yikac ofbsn Sduonmro.

Mpuyssnu u Iepeli ¢ Kacewomeeit. 3a orcyrcTBEEM
6Gonee DORXOMAMUX COBETIMKOB 0OpATWICA IADhL K Taja-
TENI0 -~ OPAKyIY.

— bepa,— orBetua Tot.— Jloporo ofomiace Bax
KpacoTa Bameii CynpyrH. 3pg OHa pemuia COPSBHOBATHCH
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¢ nuM{aMu,— OHN XOTh M MAJIeHbKHWe, HO BCE-TAKH Gorm-
Hy. Berxon Temepy onmH: DpuReTCH OTAATL B jxepry Kary
BAIIy eMUHCTBEeHHYI0 N0Yb ~— Kpacasmiy AHIpoMmeny.

He cTanm pepeunTs HECYACTHHE PORMTENH — Bepuiu:
yerTaMu OpaKyNa roBopATr camu Gorm. Pacimaxanumes, mo-
OpolafnCh ¢ [OYeph0 W OPMKAsannm OPHMKOBATH AHRpO-
Mely K OpuGPE;KHHM CKAJNAM.

Beneaunocs Mope, BHHEpPHYN us Hero Hmr, mmpoko
Pas3uHyX macth ¢ ocTpPeME 3yGamu. Bagpormyna mpexpac-
Hasg AHnpoMena, ypoHHNa rojioBy, GeCCUNBHO HOBUCHYB
Ha Iensx.

Ho uro o1o? Ilpomna MmEyTa, Apyras, TpPeThsd, a oHa
Bee xpBa. CNHOIEH TOJLKO KaKoW-To mIyM Ha Mope.

Ilopusna Am;poMeRa TONGBY W BHAWI: BLOTCH Iaj|
MOpPEM KPHINIATHN KOHb, KPEOKO CHANT HA HEM B Cefi-
Je OmpeKpacHE oHoma. flpro Gnecrur MeY B ero pyxax.

Papoctao 3abunocs ceprie Repymxu: Bels ato Ilepceeit,
BenobeRuMelit repoit. Bunnr oHa, Kaxk RoCTaeT OF W3-IOX
CeRNa UBI0-TO ToJoBY. He BOJMOCH Ha 9Toil TONOBE, a ARO-
BUTE® 3Med. Ile BHRHO TOJBKO TAa3 TOJOBH —— OHU Ha-
npaenenst ua Kura. Cumonxaer Hur, cropHo neneneer.
Iime MrHOBEHHe — W BOT OH OPEBPATMICA B MEPTBHLI
xamenr. Komumnacy Gmrea: Befln B3TJsAR YYAOBHIIHOH ro-
noBel Mepysr 1'oproHH crocofeH DPEBPATHTL B KaMEHDb
Bce xuBoe. Ilomneraer Ilepceit ®x AmRmpomene, ynapamnm
KaMHs pasOuBaeT ee OKOBH, Ca;KaeT Ha KOHA U BOZBpa-
naer GaarofapHKM popurensv. Becenwit mup mger Bo
neopue lledes m Kaccuwomeu: rocTm mpemitaraloT TOCT 3a
meruxa v nesecry — Ilepces m Amnppomeny...

ITocMorpute ocennio Ha BedepHee 1eGo: BH 06A3aTeINDL-
Ho VBHIITE BCEX TepoeB 3Toll CTAPWHHON CKAa3KU: M Hesp-
xoro lleges, u Gnucratensuylo Haccnoneio, n croBamHy10
nenamn Aunpomeny, u mpagaoro Ilnra, m cmenoro Ilepces,
n GoicTpoHororo kpenatoro KoHm Ileraca.

JlroGonuTHO, 970 B TEJIOM BCA 3Ta IPynOa Co3Besfuil
HAaNOMIHAeT II0 CBOMM OYePTAHHAM OTPOMEBI KOBII
Bonvmoit Mepsenurp. Cam KoBm o6pasoBaH 9eTHDPLM
APKUMEU BSBEBNAaMH, DACIONOKEHHBIMH B BHOE KBaJpara:
TpW u3 HUX mpuHanie;kat cossesgmio Ileraca — xprima-
TOMY KOlI0, Ha KOTOPOM, €CM BEPUTH OPENAaHAI0, BhesiKa-
am mexorna ma Oxnmu mootel. Bepxmss nesag sBesna —
Cmpax, mnu Ansdaper,— UpUHANIEIKAT CO3BesRU0 Amp-
pPOMEfEI.
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YroGu yBEeTH coapespue Kmta B cpemmox mmpoTax
CeBEPHOTO HONYMApusi, HaNo AETOM NOKAATHCA MONYHOMII
HI¥ OpoHaGHORATh 9T0T YYIaCTOK HeGa BedepoM B OKTHO-
pe—Hoabpe: B I07KHOM cropoHe HeGA BH HaW#eTe 2To
Goxpmroe CoBBE3NME, COCTABNEHAOR N3 IBYX TPEYroJLHUKOB
o0pameHHHX BepOIMHAMM BHHS. 3BEBE CBETAT TYCKIO I
BHITJIARAT NOBOJKLHO MPA4YHO. JT6 COBBE3AUE W eCTL TO
rPo3HOE IyROBUINE, KOTOPOE MOAKHO OBLIO MOBaBTPAKATh
AnppoMenoi.

Hacenaa ge6o mudmaeckumu repogmu, [PeBHUE TPex,
BHAMMO, YUATHIBAIM W HCHXOJOTHYECKYH CTOPOHY Heja:
TYCKJIHe U HEBHIPASUTRNBHHE SBE3AH BeJUKONENHO Xa-
paxTepusywT OesBombpHOro 1@apa lledes; OGneanne m
CIOBHO NPHTIYIIEHHbe CBETHNA BIIOJNHE COOTBETCTBYIOT
CTONE OTPRMUATENLHOMY MHUDHYECKOMY IEPCOHAKY, KaK
rkposokapunit Kur. Ilpuesikmas «Gnauctats B cBete»
rmecnasEag Haccwomes npefcraBieHa APKUMH U [asHC
HEMHOTrO (KoKeTnuBHMu» 3Besgamn. Croap ke GAuCTATENL-
FH W 38BOSAH, (PUCYIOMEEY NOJ0KHTENLHEIX TePoeB —
Ileraca u camy smomonydmyio AHIpOMENy.

TouHo Tak sxe U B HABBAHOAX MHOTMX [PYrUX 3Be3l
I CO3BesUIl HAmM CBOE oOTpa;ienue MuQoIOTUTIECKHE
HPEACTABNCHAA RPEBHUX TPEKOB.

K nx wucny oTHocurcst GONBIIHLCTBO BORMAKANBHEY
co3Be3Auil; OTHEeALHEE YIACTKU He(a, BKITIOYANINe Ledne
IPYINE co3BesRuil, KaKk O 00Be[HHEeHHHE eIHHBIM CoJke-
rtom: Bonwmaa Memsenuna, Nonuwe Ilewr m Bononac; Opu-
o, Tenen, Boarmoit Tlec, Masrii ITec n 3asn. Ceoeobpas-
HEIMI HOUTIOCTPAIUAMA X MPEeBHOrPEYeCKHM MUpaM Avia-
10rc TakKe cossesqua JleGens, Opua, Jlpawoua, Jlupw,
IlenTaBpa B MHOTHEe ApyrHE.

Ho mapsmy ¢ oTmym RPeBHUME NAMATHEKAMH YeJI0BE-
YeCKONl KyJLTYPH 33 HDOCIERHWE TPU-YETHIPe CTONETHNR HA
nebe nogBuMCL W Takue Co3Be3AWA, Kak Murpockon,
Hacoce, Oxranr, Cexrcramr, Cerxa, Cromosaa @opa, Te-
neckon, TpeyromvEmz, Hwpryns, Yacw. B mux Hammno
CBOE OTpPasKeHHe BoCXumeHNe Jiofeil smoxw Bospoixnennsa
I BeTUKUX reorpaduIecKkux OTKPHTUIl MepBHMA KOCTHIKC-
UMAMY HAYKHM U TEXHOKHW, HOBEIM MHUPOM, HEOREAAHHO
NPEACTABIIAM MEPell OTBAKHEIMH MOPEIIABATENAMA ©
OTKPHLIBATENIAMY HEWSBENAHHHX 3eMeJb.

BosmoskHOCTE CBASaTL Te UIK WHEe HeGeCHBIE CBETHIA
C KpaCOYHHIMM, XOpOIIO 3AMOMRHAMMMUCHE MA(arMm H
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APyrEMR HaTIARHHIME 06pasaMu Cioco0CTBYET O/KMBIICHUIO
KapTURH 3BesfHOro HeGa W JydmeMy BalOMPHAHUK OT-
NeNLEHIX 8Bes H CO3Be3fHi.

Xotd, ¢ gpyrofl CTOPOHE, ONHUX TONHKO Mu(oyormye-
CKMX WJIN HHHX HarNgRHHX 3eMHHX NPeRCTaBJeHuir, OT-
HeCeHHHIX K HEGSCHHM CBETMIAM, eme HeRoCTATOYHO IJIA
TOro, 4TobH Hame:xHO K Ge3omuGoYHO OPUEHTHDOBATHCA
B MHDE 3BeafQl.

Iyt K co3mesgmam

ITpesxne Bcero HeoOXoAMMO 3aMeTHTH, 9T0 GHio GBI
omu6xoit Bo uTo GH TO HW CTaJN0 CTAPATHCA OPERCTABUTDH
ceGe KOHKpeTHyo Qmrypy, KOToPYI AOMKHO M300pamarsh
TO WY WHOE COBBEBRUE B COOTBETCTBHY CO CBOMM HA3BAHHEM.

Slebeds
Beea

Supa

Anmpraup

Open

Puc. 16. Pucynrn cozpesguii Jiupwr, JleGenss m Opna.
HysxHo oOmamaTs HeMaXHM BooOpakenmes, 9Tolwl yBI-
ners mensenuny B Bonsmoit Mensenurne, ;keHCKHE (UTYPH
e cossesfuax [lesw mw Amppomens, nersmero JieGems —
B Co3Besnu Jle0ens HIA MyBHKaAbNH WHCTPyMEHT B
co3sesnuy Jlupa (puc. 16).

CrapuHELe KAPTH C HX U3SIHHIMHA % OUEHH CIIOKHBIMI
PIHCYHKAMH HHCKOJLKO HE IOMOTaJNd DemeHnio 3Toil saga-
qu. HaoGopoT, Tonbko 9amyTHBaln, DOTOMY U9TO OT TAKHX
PUCYHKOB mepeilTn K peanpmoil KapTuHe 3BE3NHOro lela
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HEWMOBEpHO TpyRHO. BmpodeM, Mos;ker OBITH, KOTRA-TO
nonoOukIil mofixon Ge ompaBiaH: Benws eme Homeprmky
OPUXOAUIOCE HOJL30BATBCA OUYEHH JPEBHHM cmocobonm
ODpeReJIeHuA IONO/KeHud 3Be3[ Ha HeGe, mPeJIoKeHHbIM
Esnoxrcom B IV B. o Hameit apsi: «wreBoe mredo Bonomacan,
«arpyns Iledes», «<mepensss iosxHan Hora Boxwmoit Mense-
IUIBD, «<OpaBas pyxka AHRpoMenw», «cepaue JInBan, «3pes-
na Ha xpebre OBHa», ¢APKAM 3BesNa Ha CEBEPHOI KieIIHe
Cropronona»... HerpynEo mpemcraBuTh, KAK BHIJIANEN OH
KATaJor BCEX BMAUMEX 8Besp Ha mHebe, ecim ObiacTpoOHOME!
RO CHX HOD IOJNH30BAJNHCEL 9THM GoJiee WeM HaTypalbHBIM
crocoboM.

TlpaBna, ectes HECKOJIBKO COBBE3OMil, KOTOPHE Heiict-
BHTEABHO «[10XO07KN caMil Ha cebs». I1o cossesnne Cropmmo-
Ha, HANOMUHAMIMEe OTPOMHYI0 WBOTHYTYH JNATHHCKYHO
Oyksy S (HACTOAmMAI CKOPOUOH B YTPOKAOIIeil mose Toixe
HAaOmoMpHaeT 9Ty GYKBY), Manemnkoe cospesgme Crpersr,
KOTOpOe HHAYE, KAK CTPexy, HeBo3MO:KHO cebe mpencra-
BOTH, co3Besnue Myxn, 10;xH0r0 monymapus HeGa, BEChMA
cxonHoe ¢ msBecTHHM HacexoMuM. lloxoike Ha xpect cos-
pespne IOsxmoro Kpecra — meQoirpmoe, HO OY€HDL 33aMOT-
HOE CO3Besque 0Horo monymapus meba. B raxoii-ro cre-
OeHH (CPORHW» CBouM HasBammam cospesnus CepepHoit
Koporn u IOsxHo#t KOpoHH, DONHOCTHI0 MOJKHO COTNa-
cuteCa C HasBaHwAMO TpeyromvEura uw IOmmoro Tpey-
roavauka. Ho Bce sT0 CKOpee WCKIIOYEHHA WB IPABUNA —
yIOMAHYTHE BoceMmp cossesuuit w3 88 me ma muoro oGer-
94ai0T Y3HABAHNe TPYHOI 8BEsf.

Jlng upaxTuvecKux peyeidl ropasgo ymoGHEe HMCXOANTH
U3 TOTO, UYTO XaPaKTePHLI «y30DP» co3BEsOMil ompenenAeTca
nanbonee gprumu sBesfmamu. Tagumu, xakue obpasyoT
«oBu Bonpmoit MemBenumiel, «rpamenuio» JibBa, (KBan-
pam Ileraca, «crom Opwmona, «mpasMoyronvHuE» Birusme-
0B, MATHYTONLENKY BosHuuero, «kpect» Jiebena, pyry
Cesepuoli Hopomel, X0TH WHOrma RNA «8aKOHICHHOCTH»
PUCYHKA ODPHXORMICH DPUHUMATH BO BHIMAHWE B 3BERIHI
Gosee cnabue — «mapannenorpam» Jlupwt, «momme» Ife-
des, «pomGur» [lenvduHa, ODpo3pauHyI0, CIOBHO KHCEli-
HYI0, TPOYrodbEYi0 «xocHHRY» Hozepora.

Vimenno Ha Apxme 9BesnH H Clenyer ofpamaTh BHA-
MaEHe B DePBYI0 OYeDEeNs.

B 1603 r. saxomoBen ¥ acrpoHoM Bafiep mpepmoxmn
0603HaYaTh 3Be3gH OGyKBaMH TpewecKoro axdaruia B
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mopanxe yGuBaHMA OMeCKa BHYTPH K3MKOTO CO3BEsUA!
o, B, v, 6...

Ho rpegecxux Gyks Bcero 28, m mostomy Mg 000BHa~
yexrnd 8Bes[ NPUMLIOCH 3aMMCTBOBATL TaKike OYKBHI JaTHH-
CKOro angaBHIa, 8 TO H IPOCTO HABHBAThH 8BEBIH DODAM-
KOBHIMH HOMEpaMH, Kak, HAODHMEp, Y€ BHAKOMYIO HAaM
ssesny 61 JleGena. Bopouem, cymecrByeT m HEsaBHCHMAH
o1 aadaBHTa HYMepayms BBE37 IO DPA3HBIM KAaTaJoTaM.

Oueny wacto ME yoorpebisem RpeBEMe HasBaHm: He-
KoTophlx 3Be3q: «Bera» mo-pyccxu 3HAYMUT (OTHULE, DAfAI0-
mad BHUS CO CIO;KEHHBIMH KpPHILAME», «bBertemnreiises
o3HauaeT «IPaBoe mieuo ruramtay, AingeGapaH —— «mpa-
BHIl rnas Owikar, a «llemeGy— o710 mpocto «xBoCt». B Has-
BaHiKW ORHOM n3 3Beapy CosSBE3AUA JIbBa 970 CIOBO BBYIHT
na:ke Gomee yackoBo: «JleHeGonar— «XBOCTHED...

Jna roro urobH o6nerduts 3aRady OTHICKAHUA CO3BE3-
nufi na uebGecHoit cdepe, mx Dpe:xme BCero HeoGxomuMo
KaxkaM-To o0pasom wiaccuumpiposars. Hax wssecrHo,
HaIIy9mell ABIACGTCA Tarkag wiaccmPuyanusd, KOToOpas
OCYMmMEeCTBIACTCA NG HEKOTOPOMY €MHOMY RIS BCEX KJIac-
cudrnpyeMsix 00HEKTOB IMPU3HAKY, HOBBOJIOMEMY
pacnpefeynTs UX 10 COOTBETCTBYIOM[MM IPYIIaM,

K coskalenuio, B uHTepECYOmEeM HAC ClYydae nonoOHLIL
MeTOfl KIACCMPUKAINN OKABLIBAGTCS OPAKTHICCKHM HEOPH-
meunmeiM. OueHL CNOKIO BHORNHTH KaKoW-To egWHHIL
NIPISHAK, KOTOPHH He TGJIHKO DOSBOJAN GH OTIETINBO OT-
HeCTH Kaskpoe u3 88 cosBesAmil K OnNpefeNeHHoil rpynne,
HO 1 o0neruan OB ero MOWCK.

MaJio ycmemmuoit oxasanachr OH, HanpuMmep, IODEITKA
pacIpefesnTy Co3Besud 10 INCIy BXORAMUX B HUX SPKUX
ssesy. OpEy DopamKanT oOUIner TAKIX SBOST, KaK, HAOPu-
amep, cossesgue OpuoHa, gpyrue He UMEIOT HU OLHOM CKOJE-
ko-gubyny s3aMeTHOM 3Be3nH, KAaK, HAOpUMED, CO3Be3-
nne Paxa.

He ropurcs pmia mammx meneit B giaccupuranug e
ITOMARY WIK OPOTHKEHHOCTH, TAK KAk MHOTHe CO3BE3MUM
3aHMMAT OPUMEDHO ONUWHAKOBHE L0 PasMepPaM YYaCTKH
nebecnoit cheprr. A oTo 3HAaUMT, UTO HAM HE YAACTCH YCTa-
HOBUTH Kaxkoe-InGo ORHOSHAYHOE COOTBETCTBHE MEKNY
CO3Be3TUAMHA H 33HUMaeMOll MME ILIOIARBI0, KOTOpPOe MOT-
310 O oOJIerYuTh X IOWCK.

Ms BoonEe coOBHATENbHO OTKAMKEMCH OT
DOORTKNW KXaccuPUIUPOBATHL CO3BEI
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nnfAg N0 KAKOMY-TO EfUHOMY ONDH3HAKY.
Ha wam s3rsiap, ropasmo 6Gonee 1ejecoo0pasHo, BbUlesss
Ty HJH MHYI0 IDYONy Co3Be3[uil, BCAKWI DPa3 NCOOJbL30-
BaTh TOT OGBERHHAIONMUA HX NPU3HAK, KOTODHH B HAHGOIB-
meH CTeneHH COOTBETCTBYET NAHHOMY KOHKDETHOMY CJy-
gyazp. 910 MosKeT OuTh i cBA3b ¢ Mudosormeir, u 6aU30CTL
pacmosio;keHnsl Ha HeOe, M «reOMeTPHIECKOE DOJICTBOY HJIH
JaRe H TO, M APYroe, m Tperhe BMecTe B3fAToe. Benp ne
caenyer 3abuBarh, 4o KiaccuuKammsa cossesmuil HOCHT
9UCTO YCAOBHEIA XapaKTep M OpeciefyeT ONHY €IUHCTBEH-
HyI0 IeJh: 00JerduTh MX NOMCK NYTeM YCTAHOBIGHHA M
3axpennermﬂ TeX HJIA AHLIX accounaunﬁ, KaK 3pHTe.TIBHI»IX,
TAK M CMBICAOBHX. IIp@ 970M MOMKET ClyduTHCH, YTO OOHK
H T€ 7K€ CO3BE3MHA OKKYTCH OHOBRPEMEHHO B HOCKOIBKUX
rpynnax. ’

Opuuy u3 HeOOXOMMMEBIX YC/IOBHH YBEPEHHOI'O OPHEHTI-
pOBaHHH B ¢3BE€3OHLIX ﬂa6HpHHTaX» ABJIAETCHA «HHMBHYd~
nmsanuay cospesnui. Jlwboe cospeanue cieqyer npencTas-
aaTh cebe HE TONBKO KAK HEKOTOPY10 KOH(PHIYpammio
3pe3l, HO H KAK YJACTOK HeOEeCHO# C{epnl, COMepPrRaIm[iii
Te HIH HHbLIE JOCTONPIMEYATESbHOCTH — KOCMHYECKHEe
O0OBEKTH ¢ ONpeRes;eHHKMHA CBOMCTBAMMU.

Ilpm aToM peunr UAET HE TONBKO O TAKHX DPHMEYATE] h-
HEIX 00BEKTaX, KOTOPHEe BHAHE HA HeGe HeBOODYHREHHBIM
r1a30M WK B GMHOKIB, HO H O T€X, KOTOPHEe HEBOOPYFKEH-
HBIM TJ1a30M HE BWIHH, HO HAXONATCA HA HAHHOM YYaCTKe
neGecuoit chepu. Mmers npepcrasiense 0 TEX M MHBLIX
KOCMHYECKHX O0BEKTaX, OTHOCAINAXCA K ONPEReTeHHOMY
CO3BE3MI0, HYKHO HE TONBLKO JJA OOJerYeHHs HPAMOIO
BH3YQJIBHOI0 MOHCKA, HO H NJjiA BHPAGOTKH COOTBETCTBYIO-
I{AX JIOTHYECKHX CBf3eil, CnoCOOCTBYOIAX JIyYileMy
s3anoOMOHAHMI (QHTYpD CO3BE3NHi, UX MECTONOJIOKEHHe Ha
neGecHOM cdepe ® T. 1.

HupMa ciosaM#, HAO 3HATH HE TOJNBKO TO, YT0 00BEIN-
HAET 3BE3MHI CO3BE3NMA B ONHY rPYyONY, HO M TO, YTO OTIH-
yaeT Of{HO CO3Be3[ie OT APYroro.

Mas Goneimero ymoGcTBa Ml pasgennyim 3HAKOMCTBO
cO 3Be3NHKIM HEOOM HA JBA dTAma: CHAYAJNA MO3HAKOMUM-
cA C OCHOBHLIMH CO3Be3NUAME M BXOIAINUMH B HEX 00BEK-
TAMH, & 3aTeM, B CIeQyIOme riiase, BHOBh BePHEOMCA K (-
rypaM cossesanil 1 IO3HAKOMHMCH € IpaBHiiaMd AX HOHC-
Ka IyTeM nepexofa OT OJHOIO CO3BE3XUA K IPYIOMY.
BooOme npu yrenan 9THX rias HANO IOMb30BATHCA TAKMO
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RapTaMm 3se3gHoro Heba, IOMEIMEHANIMA HA BRIOMIKE —
Ilpunosenue 3.

Tlomxanyii, nepsoe, B 4eM CIeAyeT MOTPEHHPOBATHCA, —
B COCTABLIEHHMH XapaKTEPHOr'o 3purenbHoro obpasa kaskmo-
ro co3se3qua. Mol JOJRHBl HAYYMTHCS NEIATh 8TO TAK JKE
XO0pOINO0, KAK yMeeM COCTABIATH 00pasn JIOGHX 3HAKOMEIX
npeamerTos. Pomamka — W mepex HAMH IBETOR € IKEITOI
cepanesunHoil B OKpy:KeHMH OesHX JnenecTros; Oiidenesa
famHA — B ME Cpasy BHOAM UKYPHYK MeTANIHYECKYIO
KOHCTPYKIIHIO, YCTPeMIeHHY10 B HeGo; JKRYpaBIH — i cpa-
3y mepeq riasaMy KJINH yJIeTaomax OTHN.

To, 970 BEIXO[MT 38 PAMKY HAIIEr0 NOBCENHEBHOTO OMbi-
TA, 3PHTEIBHO NPEICTABUTH 3HAUNTENFHO TPYRHEE, 0cO0eH-
HO €CcJu JyiA pToro He xparaer uupopmarue. Hanpmwmep,
Kakoit 06pas ME HapHECyeM B CBOEM BOOOpaskeHHH, YCIH-
mas caopo «Ceaymrurepminny? Ortryna aro? s wakoit 06-
nactn? Iloxosre Ha «neitrepmii»— maoTon Bogopoma. A Mo-
sReT OETh, 870 M3 xuMuu?! Ho ecim BH reosior mim majieoH-
Tomor, TO 6e3 Tpyma mpenacrasure ceGe rUraHTCKOe BEIMEP-
mee JKOBOTHOE, JKMBIICe HA Hallleil IJaHeTe MAJLIHOHE!
JeT HA3am.

Moskuo 6e3 KOHIA NEPEUHCIATHL CO3BE3NHs, HO €CIH
BB HE CBAMETE HX C KOHKPETHHMH JHUMBOTHHIMH, 06pa3a1\m,
npeameramu, span am 9To 9ro pactr. CxaskeM, cosseanue
Jlupp. B nywinem caydae nmpencTaBHrca NPEBHHH MY3bi-
KAJbHBIT HHACTPYMEHT, B JefiCTBHTEIBHOCTA HHUCKOJIBKO
Ha 9710 cospesque menoxoskmit. Cosseanune Pricm — m mepen
BAMH HEBOJBHO BO3HHKAeT 00pa3 jsecHOH XmIHON KomKMb,
COBEDIIEHHO HEe CHOOCOGHHM NMOMOYb HAHTH ONHOMMEH:HOe
co3pesgue Ha Hebe.

Mul TOABKO TOIJA DpeycrneeM B MOHMCKEe HYKHHIX CO3-
Be3/imit, KOrga 3anN0MHOM, KAK BRIVIANAT KAKNOe M3 HHX
B OTHEABHOCTH M 9TO OTJIMYAeT OfHO M3 HHX OT HPYIOIo.
A [ 9T0r0 HAM DPUACTCA HAYYHTHCH MHICIEHHO PHOCOBATh
HECJIC/RHbIC KAPTHHKH M COIOCTABJATEL WX € HYKHEIM CO3-
BE3AUEM.

Mosxer OwTh, HEJIHINAE OPUBECTH elle OJHO CPABHEHUE:
M OyJdeM 3HAKOMHTBHCA CO 3BE3MAMH M CO3BE3NUAMHE TaK,
KAK 3HAKOMHMCHA C HOBRIMHE JUIA HAC JIOABbMHU: CHAYANA BTO
OpOCTO JIIOAH € PASIHYHKEMY HMEHAMH, LIPHHAJIEKAI[Ue
K TeM HAd MHEM I'PYIIaM, HOTOM B KayKAOM U3 HMX OTKDH-
BaercA 49T0-TO CBOe, ocobeHnoe, NPHCYIee TOIBKO JAH-
HOMY HMHIUBHAYYMY...
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Horpa M ysHaeM «MHAMBHAYAJbLHHID PHCYHOK KAarKI0-
I0 CO3BE3MUA, MBI HAYYAMCH JIETKO H NPOCTO HAXONHUTH HX
M OTIHYATh ONHO OT Jpyroro.

Havnem ¢ rpynnu cosseagnil, KOTOPYIo MOKHO OrT0 Gul
Ha3BaThL «CO3BE3NHAMH, o3apeHHHME CosHresm.

CozBesgus, o3apennnie Cosmem

IlpeacraspTe cebe, aro Houn sAcHaAa m HeGO cuser
speaflamu. Ha yiune samsapcknit Mopos. Ho mopos me mo-
Mexa: B MOpO3HEe HoUH HeGo ocobenno wucro. Ilonmpocure
acrposoma mokasars sam Mapc, Onurep, Caryph, 1, cka-

M, cosseagme Cropnmona.

AcrporoM ynusurcs. Jleso B TOM, 9TO OIHE CO3Ee3MisA
MOKHO BHIETH TOJBLKO JIeTOM, RPYIHMEe — JIUIIhL B 3AMHME
nourt. Ects 1 secennsue, m ocennume cosseagusa. UYro e Ka-
caerca Mapca, IOmmrepa, Carypwma m ppyrmx mmnawmer,
TO YCJOBHS MX BUIMMOCTM He CBASAHH C BPeMEHeM roja.
Vx summmocTs 3amucur ot ocobeHuocreil MBHIKeHMA MIa-
mer Bokpyr CoaHpa.

Pasymeercsi, pedp uaerT 0 BO3MOKHOCTAX Habmopenuit
¢ deMsit. A B OTKPHITOM KOCMOCe, €CJIH He MEIIaeT 3eMisA
¥ eciy MHTEpeCYomas HaC MIIAHETAa He HAXONUTCS B JaH-
HEIT MOMeHT B ofHOM Hampasijenmu ¢ ConHIEM, ee MOKHO
yBuleTh B mM000e BpeMa. 3eMHOE Habaroxarenb, Kak MBI
yiKe CKa3aJiM, HAXOOMICH B Xyminesm nonokeHun. OH Bh-
HYMKIEH ORAaTh ONArOonpUATHHIX YCIOBMil NiA Habmmone-
HIIlI TOTO MM WHOTO ACTPOHOMMYECKOTO OOBEKTA.

Bor xorsa 6w ynoMsasyroe Hamu cossesngme Cropnuona:
¢ nomompio Acrponommueckoro Hanempapa m®m  waprm
apeanuoro Heba MOKHO onpepenuth, 9ro CONHIE «BXOTHTY
B 9TO CO3Be3][Ee BO BTOPOH NOJIOBHHE HOAGPA. 3710 Yike
3naKoMoe HaM napaiiakrmyeckoe cmemenune Cosanma or-
HocmrenbHo Goliee manmexux 3peal. B KasyimeMcs nepeve-
MEHAE JHEBHOIO CBETWIA OTPAKAETCA BIONHE PeATHLHOE
nemEenne 3emnu mo opbure. «Ilytemecrsysa» Bmecre ©
3emuteit Boxpyr ConHma, MeI mONepeMEHHO BHIHM ero Ha
done Gonee nanexux coasespuit. 113 cossesnmsa Cropnmona
Counnre nepeitger 8 co3seague Crpenpna, 8 AHBAPE OKAKET-
ca s coaseagun Hosepora, s ¢espane — B cosseaguu Bo-
nones ¥ T. A. B renenme rona Conmie ycneer «morocTurhy
00 MeCANy Y ABCHANUATH CO3Be3quit, o0pasynmux HA He-
6e mMupOKHil BAMRHYTH [0AC, OTH CO3BE3NMA MOJNYYHIH
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Tla3saHue ¢308HAKANBHBIXY OT I'PEYECKOI0 CI0BA (300HY, 03-
HAYaloMero« ;KUBOTHOe». [Teno B TOM, 970 BCE CO3Be3[usA,
0 KOTODHIX HMeT pedyb, HOCAT HA3BAHHA O YIICBICHHBIX
cyuecrs (kpome cossessius Becos). Uurarens, seposruo,
yike coo0pasmy, 470 ABI€HHe, 0 KOTOPOM HIET peub, CBS
3ano ¢ gemxenneM Connua no sxnmntuke. MmeHHo BRONTE
JKIHMNOTAKY W PACHOONOKEHK 30[HAKAJLHLE CO3Be3MHH
(puc. 17).

Ecrectsenno, uro T0 co3seafme, B KoTOPOM B NAHHBI
MoaenT pacnonomeno ColHie, Mol BHEETH HE MOMKEM:
UHO HAXOWTCA HA THEBHOI cropone He6a B Hampasjienun

Puoc. 17. CxeMa 30MNAKANBAHYX CO3Be3THil.

camoro Connma. Cxpeisaorcs B CONNEYHHX Ay4YaX H OpO-
MHKAIOI[HE K HeMY 30QUAKAJILHEEC CO3BE3NUA. 3aTO B HOM-
HOYb HA JOT€ CHAET CO3Be3Ne 30AMAKA, MPOTHBOIOIOKHOS
TOMY, B KOTOpPOM pacmoiokmiocs Comume,— B 370 €O3-
seznne Conume mpuper posHo Yepes HOJIoOaa.

Y700H 3HaTH DOCIENOBATEIBHOCTL BONNAKAILHEIX CO-
3Be3fuli, a TAaKJKe HX COOTBETCTBHE MECANAM IOfla, UX HAZO0
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3ay9HTh, KAK DEPBOKJIACCHAKN yuar a3byKy wim Tabmmmy
YMHOMKCHEA:

Coasgesdue Mecsy Coseesdue Mecsy
Prtu Mapt Jepa CerTA6pB
OBcH Anpeas Becur OxtabpE
Teunexn Mai Cropunon Honbps
Bin3sens Hxonws Crpenen Hexrabpn
Pax Mwons Koaepor fimBape
Jlen Asmrycr Boponeit Geppass

MoskHO TaKKe NPeNTIOKUTh HCOLITAHHHEA MHEMOHO-
gecKuit cmocof: BEIYYATL HAHU3YCTH HE OYeHb XYHOMKECT-
BEHHOE, HO 3aT0 ¥ HEe OYE€Hb CJOKHOC CTHXOTBOpEHOe.
Ecrp m1060OBTHAA 3aKOHOMEPHOCTH: OECCMBICJIHIIA mOPOI
3aNOMEHAETCA NOYEMY-TO Jierde, BePOATHO, B CHIY CBOCH
HeoOhIHOCTH.

Berpenenynnce B Mapre «PrOHD,
Beran B Anpese «Omemy cam.

B Mae BH k «Tensny» samum Ok,
A B Hione — k «Bananenam».
Tloroctua Mwone y «Paxan,
Connme B ABrycre — y  «JIpBay.
B Cenrabpe — y «JleBsp 3iaKi,
B Oxrabpe — na «Bec» Tpasa,
«Croprmor» B HoaOps Boonsaer,
B Jerabpe — «Ctpesiery BO Mrie,
B «Hosuit por» fimBaps crufaer,
Cruryt «Bope» B @enpaie.

Cruxu HYKEAITCA B HEKOTOPHX RNoscHenmax. Osen —
sro Gapan. Cosseanue Jlesyr maobpakanoch Ha CTAPUHHBIX
KapTax B BROe MOJONOH KeHIMUHE, NEpPsRAlell B PyKax
xae0Hu# cHOI, a co3se3nue BecoB B CTHXOTBOPeRHUH BO-
IUIOMEHO B BECHMA peasibHOM o6pase: B OKTAOpe y Hac cBe-
welt TPABH yiKe HET, ee NPUXONHMTCA ROCTaBaTh OYKBATIBHO
HA BEC, T. €. B3BEINMBATH, YUUTHIBATH KRB KRUIOIPAMM.
Ecnu modemy-u6o 3T0 CTHXOTBOPEHEHE BAM HE IIOHPABHTCA,
nonpolyitte camMm coumHHTHL Jpyroe, Gonee ymaumoe.

Bonee mogpo6HO WA opmCAHMH 30MHAKANBLHHX CO3BE3-
nuil MBI OCTAHOBHMCS HEMe, IPH PAaCCMOTPEHUH TeX YCIOB-
HHX I'Py0H, ¥ KOTOPHM OHH OTHOCATCA.

Bansnenp

B nassanmax cossesgmit Bamanenos, Paxra, lesw,
Tepryneca, 3meenocna, Ilenraspa m Bosmmdyero samewar-
JIeHW TNEePCOHAKE APEBHUX IPEYeCHHX JereH[.
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Ilepswie Tpn co3peamua: Baumaswenos, Paxa m Jlessr —
otHOCATCA K uYucay 3ogmaxanbHhX. Coaseagme Dnmame-
1108 — ODORJIMHHOE yKpaimenue 3umuero mHeGa. Ero oram-
9HTENbHBIM NPH3HAKOM SABIAIOTCA B sApKHe 3se3fnl Hac-
Top m llomnyke — oo u f bBamsnenos. (3pecr mopspmok
obo3Hagennit mapyuien: s medicrBurensnocra HacTop me-
ckonbko cnabee Ilonnykca.) Ilpasee maxomates nse
aseanoukm P ¥ Y (Aabxena), o6pasyiomue sMecTe ¢ nepsbi-
MHE IByMdA (EIYPY BHTAHYTOro npsaMoyronsuuka (puc. 18).
Papom ¢ noclermell 3pe3foil HAXOMHICA TOYKA JETHETO
conunecroauusa. B aroit obnacre weGa 8 1781 r. 'epiresn
OTKpHJ ¥YpaH.

I'nasubie 8Be3nl »TOro co3se3qus, CTOAb OAU3KO pac-
DOJIOHeHHLE APYr K APYry, ¢ HPEBHOCTH HABOJHIA HA

. Lrusreyst

©
7

N e
e
.

a® Louna

Pne. 18. Cosesann Banauenos, Para, Jiepa m Hesw. Lndpu
BO3i€e KPYKOYKOB O3HAyaloT 3Be3jiHBe BeJNYNHH 3Be3J, Ha pHCYB-
xax 18—37.

MEICAE 0 GpaTbaX-6ansenax, o6peuHeHHX GeCKOPHICTHOI
npy:#x6oii. B cpennue Bexa orm 3Be3[H HA3KBAJIH TaKKe
Anogaonoar u Ieprynecom. Opgnaxo B Gosee ymorpedu-
TeNpbHOM BapuanTte sto geTH 3esca — Jlmockypsi, ponus-
mueca oT npexpacHoit mum@er Jleqsi. Oum 6num mpocuas-
JeHbl CHBOWMH MOJBHI'AMM, O[lHMM H3 KOTOPHX HABHJIOCH
ocsobomenue cectpsl Enpemnl, moxumenumoint Teaeem.
He menee 3ameuaresnpasiM 6RO yyacrue Gparses B MOXOM®
aprouasTos. IIM norJoHAJHCH KAK 3aNHTHMKAM BOMHOB H
n mopexonos. He coscem Ge3pasinuHbl 5TH 3BE3[H B NIA
cnoprcMeHoB — IlacTop cymralica YKpOTHTeleM KOHei,
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Honnyre — BenmpessoiileAHLIM KyJaduum Ooffrom, a B
npesgeit Cnapre ux cyMTAl®W NOKPOBWTEAMH T'MMHACTOB.

MNrorma B kEUrax mo acTpOHOMEH BCIpeYaerTcH MHEHMNE,
aro co spemed Baitepa (XVII s.), ofo3naumsmero sBesgy
Hacrop 6yksoil o, ¢ HEI0 IPON3OLIIN PeATLHEIE H3MEHeHITH,
B peayiprare KOTOPHX Ojeck ee BHAYHTeNbHO ocJal.
OnHako BPAQ JIM 3TO YTBEPKAeHHE MOKET GHTHL HAY4HO
obocaosano: Ha Kapre Dailepa ofe 3gpespnl u3oGpaskeH:!
COBEPINEHHO ONMHAKOBO, I TAK KaK B 9TOH IApE MMEH MMH
Kacropa O0GHYHO NpOM3HOCHUTCSA NEPBEM, TO HEYIUBH-
Teabro, 4ro Hacropy Oniza mpucsoeHa i nepsas Gyksa
andasura.

Kacrop pacmososkeE Hemuoro panbure Beri, o Koto-
poii Mbl rOBOPHJIN paHEe — OH OTCTOHT OT HAC HA PACCTOH-
unit okoa0 30 ceerosuix Jder W mmeer Oneck, pasumi 1,58
3Be3JHOIl BeJdWYnHbl. JTa 3Be3Na OTHOCHTCH K KIACCY rO-
paunx roiay6Gosaro-Genrix sBesf. Ho, Tounee, Kacrop —
He Oflla 3Be3[a, a TAK HA3HBAEMAasA KPATHAA CHCTEMA,
COCTOANMAS N3 MECTH PABAMYHHX 3Be3[ — ABIGHHe, NA-
Jero He equHcTBenHoe 80 Bcenenmoii. He smxoms 3a mpe-
HeJIBI PAMOYTOJIbHAKA co3seanast Bansnenos, ME berpe-
TIIM eme e KpaTHHe 3Be3fs — O m {, msoiimaa mpmpopa
KOTOPHIX 3aMeTHA Jake B HeGOABIIMe TEIECKONH.

IMoanyxe, 1,14 8se3nuoit BeimunnH, 61arofaps HEKOTO-
poMy npeumymecTsy B Olecke n3Gpad B KayecTBe ORHOIT 113
HasarauoHHuX 3sesf. OB maxommres Ba paccrosmmm 46
CBETOBHIX JieT OT HAc. L{BeT ero — ixelToBaTO-OpAHIKEBHIA.

He Bcerpa Ioanyre 6yner apee Hacropa. O6e seesnst
npubamkaoTea K HaM, B0 Hacrop co ckopocrrio 6 ra/cek,
a [loanyke — co cropoctsio 3,6 ka/czk. Ho npeme, uenm
n3MeHHTCH OJECK STUX 3Be3f, NPOMAYT THCAYENeTHS.

Jl06onHTHON  NOCTONPMMEYATENHFHOCTHIO  CO3BE3NRHA,
0 KOTODOM HAeT pedb, ABIAAETCA PACCOAHNFQe 3BE3HOE
cxomienne M 35 ¥), pacnonoskennoe IyTh Bhille ¥ mpasee
BepXHEro Npasoro yria npAMOyroibHmka DBausnenos,
N0 coCecTBY € mepemenHoi 3seanoit 1). Ouepranua cromie-
HHS HANOMEHAIOT CIIOKHYI0 MHOI'OJIY4eBY10 38e30Y, Puryp-
Ka KOTOPO#l HPOHM3AHA MepLAKIEM OHCePHRM CBeTOM
MHOGECTBA 3Be3[, MNOXOKHX HA aJIMasHyKW BT,

#) PaccesinHOe 3Be3H0e CKOMJIEHHe — CIYIeHNe 3pesl Ha He-
6¢, cBA3AHUKX JpYT ¢ ApyroM ¢uznmyeckn. Bykea «M» ¢ HoMepoMm —
910 0GO3HaYeHNe B KATANOre (TyMamHHX O0BERTOBY (paHIy3cKOro
actpooma I, Meccse,
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Pax

Coconnee ¢ Dausmeuamm ¢ Boctoka cozseanue Paka
HEKAK He MOKeT OHITh OTHECeHO K YHCJIY JOCTONpHMEya-
TeJILHBIX: €I'0 ¢ TPYAOM HAXONAT Aaske JMIOOHTeNH acTPOHO-
muH. B HeM wer Hu ofiHO# ApKo#l 3pe3pwl. Brasmgmr ono
TEMHBIM YYacTKOM Ha HeOe, HO IPEeBHHME ACTPOJIOrW HAILIN
oIpaBiaHHe »TOMY HENOCTATKY, 3afBHB, YTO CKBO3b BTy
TEMHYI0 BHPY CXONAT HA M0 HEBHIUMELe OYIHH C TeM,
9700 BOIJIOTHTHCA B  pOKpaomuxca Jjgiofed. Csoun
muogoOruIecKHM HA3BAHHEM cO3Be3gne o00fA3aHO paky,
ymunuysiiemy leparna (I'epkyneca) sa mory, korma om
Gopoacsa ¢ Jlepueiickoit rampoii.

Ho xakum Gn nesaMermrniM Hn GHUIO 3TO cO3Be3fme,
y 3aMevarelabHOro ¢paHIy3CKOro mONyJAApH3aTopa ACTPO-
pomrnu Hammana QOpamMMapuoHa ero onMcaBmio MOCBAMEHO
okosio 15 crpammi. M B camom pene, B coseagum Paxka
ecTh Ha 9r0 obparurr BHEMAHEe: pedb muer 06 ONHOM M3
KpAacHBEHIINX DACCeAHHBIX 3Be3MHHIX CHONJeHHH HebGa —
3HAMEHHTHX flCcAAX, pacnoyIoKEeEHbIX B EHTPE COBBE3MA.
Nlaa toro 9ro0Hl ero ysuferh, He HYKHO u OMHOKRIA: ero
JIEIKO «YrafaTh» [asKe HEeBOODPYKEHHBIM IJIa30M.

UmMenno «yragare®, TAK KAK HHKAKHMX nDoxpobHOCreit
ope 370M OCHAPYIKHTH Hedbds. [losTomy IKelarednHO
BCe ke BOCHOJIL30BATHLCA OMHORJIEM HIH TEJIECKONOM.
CromieHne HAXOANTCA MEKIY ABYMA 3B€3NAMH 4-if Besimdn-
HbI, V¥ 1 0, KOTOPHIe HOCAT HECKOIbKO Befiaro3sydnoe Ha-
ssanue Ocaar. BopoueM, He o6sA3aredbHO BKIANHBATL B
9TO CJIOBO KAKOM-TO NYPHOH CMEIC/I: A3BECTHO, YTO B JpPEB-
HOCTH OCJIH CIY;KHJM €]{Ba JH He I'IaBHOH TAIJIOBOH CH-
J'I0171 1 OOTOMY 9TH JKHBOTHBIC MOIJIH DOJB30BAThCA aaciay-
sxeHHBIM  ysaskenuem. Ilmmmmit Crapmui ¥), manpmmep,
BOOJTHE CIOZOMHO IOBOPHT O TOM, 4To «B 3uake Paka ects
Ase manble 38e3qs, HaspBaemble OciaraMu, cpeE KOTOPHX
ecTh MajmeHbroe 00,1a4K0, Hassisaemoe fHeiamiy.

He scerna serko ompemenwrth, OTKYAA NPHILIO TO HIM
puoe uaspanme. Jl06ONHTHO, YT0 W apalnl HA3KBAJIHA 3TO
cKOILUIeHHe <anb-Manady— «BA3AHKOM CceHa», KOTOPYIO
oOHyYno BeIajm ocay HA INEl0.

#) PudMcrnil ruicarteiib, y9eHHH N rOcyAapeTBEHHEH [efiTenb
(23 wan 24—79 rr.).
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3sesnpoe Cronnenme «flcamy ypameno or mac Ha pac-
crossane H20 cserosmx ger. B remuom mpocrpamcrse agech
cBEPKAeT OKOJO COTHR 3pe3f or 0-it mo 11-it 3aseagmoil Be-
JUYWHE.

FoBopsa o cospespum Paka, Henxp3sA TaxiKe HE yHOMA-
HYTh W O BaMedaTelbHOH 3Besfouke {, Haxomsmeiica Ha
OpOROJUKeHAM JWHEH, npoxopameir or Hacropa k Iloa-
aykey. 9r1a 38e3f04Ka, KoTopylo smiorhk fo X VI 8. acrpo-
HOMHL OTHOCHJIF K cO3Be3ui0 Bim3Heros, mHTepecHA Tes,
yr0 mpepcrapaser coboil CIOKHYI0 CHCTEMY, COCTOAIIYIO
U3 NATA 3Be3[.

Hecroasxo mmxe flcnet, 9yTh npasee 3sesgH o, pac-
TIONOFKEHO €lje OHO paccesAHHoe cKomienme M 67, cocros-
mee u3 3seal 10-i—11-# sseagmoit senmuunn. l'epmesns,
pabaogasmuil sto ckondenume B 1783 r., macumtan B HeM
6onee 200 3se3n. CsomM BHAOM CKOIJICHHE HANOMUHAET
OCTPOKOREYHHH Pppuruitckui koanark. OQHaKo 13-32 orpom-
BOit ynajesHocTH, cocrasiaomedn 2000 cBeroBmX ner,
HA0II0aTh €I'0 MOKHO JIUIIG B JOCTATOYHO CIGIbHHE Tesiec-
HOIEL

IlenTarp

Hasuo am MopenaaBaTelIH NONR3YIOTCH KAPTAMHE 3B€3JI-
Horo HeGa? Bo scakoM caydae, aproHarRTH yie MMEJIM Ta-
KYI0 KapTy, COCTABIEHHYIO NOOPHM # MYAPHM KeHTABPOM
Xwupouwom. Emy npumnmcmsaercs wusobperenme Mopenn
HeGocsona — apMAIAApHO#R cdeprl, 6e3 KOTOPOH B Temepn
He OOXORHMTCA HM OfHH YYHTEJIL ACTPOHOMEHH. AcTpPOHOM
n spay, OH O BOCOMTATENEM M YUMTEIEM 3HAMEHHTHX
repoes Jlpeseest I'perum Teses m Axmuza. U xorsa ken-
TaBpOs m300paskailm B BUEE CKA3OYHHX OOAYIIONEH-mOJY-
JHUBOTHHIX — JIOIIAJe#, ¥ KOTOPHX BMECTO IOJIOBEl U Ined
OHLI0 YeroBedecKoe Tejdo HAYmHAA OT NOAca — B IEPBO-
OocHOBe 9TO ObUIM pealbHE® IIORH, JOBKHE HAE3IHHKH,
oburasmue Hekorjga B QDeccanmm, a moker Obith, B adpu-
KAHCKHX NYCTHHAX.

B wecrs nerempaproro kemtaspa XHpPOHa B ORHOM
DOJIYIIAPHE CBEPKAIOT ApKHe 3seagn cosse3nus Llemraspa
(antmanoe «K» B CcpefHHe BEeHA CTANO HNPOA3HOCHTHCH,
Kak «[{»: HanpaMep, pUMCKO® (KECAPH» CTAJIO NPOASHOCHT -
cA «IIe3aphb», a NO3[Hee B PYCCKOM H3LIKe I BOBCE Dpespa-
THIIOCH B ¢Iaphh).
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HegoamoRH0 HauYepTHTH IO B3BE3RAM 2TOT'0 CO3BE3THUA
durypy, cxonbRO-HEOYQH NOXOKYI0 HA COOTBETCTBYIOMIMIL
emy mepcoHak. Camoe xapakrepHoe jisa cosseagus Iles-
Taspa — ABe CPaBHUTeJNBHO OIM3KHE APYr K APYry 3Bes-
IH, ONHA B3 KOoTODHX, Purunns-Ilenraspyc (o Ilenraspa)—
gasuraguonHasn a3seana. Ouna npencrasnsger coGoil sReaTyI0
3peany mepsoil Benmumesl (cM. pmc. 3D). 3To DpHAaeT eil
0cofy10 APKOCTH, TAK KAK TeJOLeUeCKHil rya3 HaumGoiee
qyBCTBUTENEH K JKEJATO-3eJennM jayuam. o Ilemraspa —
TpeTbs 3seafa 3emHoro neba mo Gaecky. Oma ycryoaer
toasko Cupmycy m lanomycy, o Koropuix pedb BRepenu.
O paccrosaun o IleHrraBpa 0T Hac MK rOBOPHIN HECKOJIb-
KO pamee.

3re3na 9TA — HE OJIUHOYHAA, a TPOHMHAS CHCTEMA,
opudem cambiil caalulif B3 ee KOMIOOHEHTOB — KPACHBIL
XOJOIHKE KAPIUK, OTCTOAIUI HA LeJHX JBA rpagyca oOT
BUATIMOIT 3Be3[IN u Ppacnosnokennoii Ha 3060 mapn. kx K
gam Gnmme 9ro «Ilpokcmma», o KoTOpOll MH yike roso-
puin.

Co3aseanue llentaspa ¢ teppuropun CCCP mesmmumo.
Omo pacnonoskeno no nuHud Boasmasi Mepsenuna — Jle-
82 K ory ot HebecrHoro sksatopa ma 40—50°. Ho tak 6nno
me scerga. Oxono 10 THCAY et HA3a[ 9TO CO3BE3ANe ABI -
J0Ch YKPANEHHeM ceBepHOro Ioaymapus, a yepes 13 7u-
CAY JIeT OHO CHOBA MONHHMETCH HAJ HAMIEM TI'OPH3OHTOM:
TAKOBO CJIEACTRUE Y/Ke 3HAKOMOHM HAM (IPEIeccHmy.

Ho B e Bpemena o Llerraspa yxe okaskercss B Pyrou
coasesqin. JllOMH CTOo DSATHEECATOro BeKa YBHOAT BTy
383y, NPAKTHYECKH BCe elle CTOJb JKe APKYIO, B CO3BE3-
nun I0muoro l{pecra, xoropoe Taxixe Gyner Torma qocTyn-
HO B30DY sKHTeNeil cepepHOro noxymapusa. llero B oM,
qro Gnaromups csoell Gimsoctu sTa 8Besna obimamaer fo-
BOJRIO ORICTPHIM COOCTBEHHRIM [BHGReHHeM N0 HeOeCHOoIl
cdepe. 3a croneTHe OHA mePeMeH[AeTCA HA INECTH YITIOBEIX
MINYT, & 38 THICAYY JeT OHA ONPOMeT NyTh, PABHHIH [BYM
nonepeurnkam JIyasr.

3eesna P llemraspa, masmBaemas <AmReHold, nwmp
HEMAOTO ycTYHaeT NO BHAAMOMY OJieCKY cBoell 3HAMEHM-
toit cocenke o. Ho ecam yuecrs, 4T0 pacnosioskeHa OHA B
50 pas pmaasme or JemyM — paccroagnue 10 [ oKomo
200 cBeToBHIX JdeT,— TO CTAHET ACHO, YTO 9Ta 3Be3Nia obna-
maer ropaspo Oommmed csermmocthlo. OHa orHOCHTCHA K
OYeHb ropsAdYHEM 3Be3[AM-THIAHTAM.
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I'eprynec

Tepakn n Ilpomereii — camile Briafomuecs TrepoH
nerempapHoro smcca npeeueil dnnagm. Ifa cospemennoM
3peaEOM Hebe coapeanua [Ipomerest HeT, HO ecTh CO3BE3IUE
Opana, onHNETBOPAIOHIee KECTOKOr0 KPLLIATOr0 XMIHHKA,
esxenuesEc tepsasmero Ilpomeres 3a 10, 9T0 OH mOmapH:I
mopsim oroas. Coaseanue sxe I'eparna (8 pumcroi Mudoo-
rum 'epryneca) sammmvaer Ha HeGe BECHMA CONHIHOE MECTO,
XOTS ¥ He GlemeT sSIpPKEMH 3Re3[aMH.

PFepkynec — omuo M3 3HAYUTENBHEHX CO3BE3nHit cesep-
poro BeGa (puc. 19). Ono manomunaer masm o 12 Gecemepr-
HBIX MBQUYECKMX NOMBUrax 9Toro HemoGegumoro Gorarwi-
pA, obpeueEHOro 6e3pomoTHO CiaYRHTH (Ge3gapHOMY BHY-
Ky Ilepcess Eppucdero. Brmonusisi ero oo, oH 3aynImn

:z
feza
g Lefepran
Kopona
& F
Jlupa * /errma

Fag-Anseemu

Puc. 19. Cospeapns Tepryaeca, Jinups m Cepeproit Koposs.

pykamn ceupenoro Ilemeiickoro absa, ymeprsmi JlepHeit-
CKYI0 THJIPY, YKPOTHA KpPOBOMKAIHOI'0 SPHMAHQCKOIO Bem-
pa, noiiMan kepuneiickyio JaHb, ucrpebun B eguHoGOpCT-
BE UYMOBHIHEIX CTHM(AJHMUCKNX METHOKDHUINX DTHIY,
no6u mosc napuust amasonok Wononmts. Ilocranme 3a
OIH [IeHb WIOTHHY HA pexe Andeil, ou 0YHCTHN 3amyIIeH-
HLle KOHIOUIHH JJTHICKOI0 Iaps ABIHs, KOTODHEe He YHC-
tamanck 30 aer. Bed Tpyna on pobGeis M3pHramomero nna-
M KPHTCKOTO OhIKA, O[f0JIe]l JKeCTOKOro mnaps OGmcToHOB
Jlimomena, oTHaBaBmero NYTHHKOB HA CLEEEHHEe KOHAM-

6 B. A. Makcuvases, B. H. KodMapos 8l



NIOM0ENAM, W3-IOX HOCA TPeXronoeoro senmkama Iepmo-
na yses ero kopoB. OOmanys Arnania, ylepKEBABINETO
HA CBOHX NJjeyax HeGOCBON, HOOLUI OH 30J0THE AGIOKH
Pecnepup. Ilocnepnum mopsurom I'epakna-I'eprymeca 6mi-
na pobena wHaj tpexronosei ncos IlepGepom, oxpamas-
IIHM BEIXOR M3 NOJ3eMHOI0 rapcrsa Aufa.

Coagesnme I'epryseca yem-To Hanomupaer GUrypy cos-
pe3pua Opumona. Pasmuna aume B ToM, 910 I'eprysec 3na-
YHTeJFHO KPYyOHEe M HE CONeP;RYI CTONb SIPKHX 3Be3f.
Ecmu Opuron surmur Ha 1nefe GrECTAOMEME JROMIYRHUA~
mu, 10 'eprynec, naoGopor,— menkmm 6ucepom. Ho npu-
CMOTPHTECH: BHl JIE'KO yBURHTe B c03Beagmm l'epryneca
JBe YeTKO BHIpayReHHile JIOMAHME JuHAHM, Kak On ofpa-
syomue JenoBeveckylo ¢urypy. Jlse cpenanme sseanst, pac-
noNO0MeHHNe No6Iu30cTH IPpYTr OF APyra HA JHHEUH, COeNH-
uaomeit Bery ¢ L'emmoif, pHCYIOT TOHKYIO ¢TajUIo» BTOI'0
anamenuToro repos. O6e pyku HONHATH BBEPX — OHA
opoTaHyliack K cozpedfuio JIupst, Apyras npocrepiach Hag
Cesepuoit oponoii.

BecrMa OpUruHanbHO, UTO HA CTAPUHHKX 3BE3NHBIX
Kaprax 3Ta FOCTATOYHO BHIPA3uTeNnhHAA (HIypa u3006pa-
JKAJIach... BBepx morammu. IIpmmep Toro, kKak H3NBENIHAA
danrasua memmaer socupustHo. Hero upome — ase o~
MAHBIe JAVHOH, COEJMHENHbe MeyRIy coboil mepeMuakoit —
3BE3XAMH «TAIMEY— € H L.

3peannt € # [ — 310 cBoeobpasHitit «noscy I'epryneca,
He CTodb HW3BecTHHIM, Kak ¢mnosac» Opmona, mOTOMY 9TO
nepeas #3 06pasyolluX ero 38e3f YeTBEePTOi, a BTOpag —
Tperheit sennvnuel. M maske ruraHTcKas 3Besga o — OXHA
13 HnTepecHeIMX NepPeMEHHBIX 3Be3], B MAaKCcHMyMe Gmec~
KA Te OPeBOCXOiuT TperThedl Beamiunm. [{crate, HAXopHT-
cs OHA HA CAMOM «HOCKe» mpasoit Horu l'epkyneca no co-
cemcry co 3Beapoii Pac-Anpxar (o 3meenocra). as mro-
OnTeneii spuTebHHX 06PAas0B MOMKHO HPERCTABHTH 3Ty HE
oYeHb SAPKYIO 3Be30UKY B BHAe $yTOONBHOr0 MsA9a, B KO-
Topuil, Kak sapmpasckuiél ¢yrbommer, mrpaer I'eprymec.
Tem Gonee, YT0 ¥ caMa 0032 ITOTO reposi CBUIETENbCTBYET
0 ero CHOPTUBHOM asapre.

3eesga o I'epryneca mocmt umsa Pac-Anbretu, 9ro no-
apaGCKE 3HAYMT (IOJI0BA KOJEHONPEKIOHEHHOI'0 dea0Be-
Ka». JleficTBHTENbHO, HA HEKOTOPHX Kaptax I[epkysec
m3obpasianca uMeHHO TAKHM oOpasoM. drta 3Beaga ycTy-
paer no Gaecky svespay f u  Toro e cosseagusa. Ona
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BHEINHE HENPHMETHA, HO HA CAMOM Jeje — 3T0 OLHA M3
CAMBIX THFaATCKMX 3BO3J, YCTYHAIOmAA B pasMepax pasee
ToNbKO sBesjfie € Bosauvero. Kpacumii rurarsT o I'epryieca
npessiinaer Conntie mo obvemy B 500 mumnmonos pas.
Ero mpmamerp pasen Ges masioro mwinumapny xm! Dyne
o I'eprymeca ma mecre Commiia, BHYyTpU Hee oOKasagwch OH
pee naanersl Commeynoit cmcremst sminorh mo IOmomre-
pa 1 mmme ganexnii Catypr pacmonomwmica Gur sa mpe-
nesaMM ITOM ¢XOJONHOH», HO BCe-TAKH PACKAJCHHOH
3BEe3NbL

B nosepmenue scero & I'epkyneca — pgpoiinas ssespa,
OHA COCTOMT M3 OYeHBH KPACUBHX KOMIOHEHTOB, O/{UH H3
KOTOPHX BHIIVIAOAT B TEIECKON OPAHJKEBHIM, RPYroil —
H3YMPYIHBIM.

- Cpepm 140 BHOEMBEIX HeBOOPYHEHHHIM IJIasOM SBesl
cossesfiug 'epryneca mrTepecHo HallTU craGeHBKYIO 3Bes-
NOYKY Vv, PACHOONOKEHHYI0 HA IOJOBUHE OYTH OT 3BE3NH O
K cossesguto Jlupet. 3mech Haxommwres «ameKcey («sepmm-
na»— aam.)— touxka na wmebecHoll cdepe, K Koropoii
nanpasneno nsmwrerne Hamero Comama. Vmenno B srom
nappasnenuy necerca Conmime co BceMu miameTaMn co
cropoctbio okoio 20 km/cex. U ecam oo pemmenue Comnna
OPOHCX O/IMT N0 OpsiMoil IHHAH, T0 BCe ITAHETH, 06pamanch
BOKPYI' Hero, ONHCHBAIOT HA 3TOM OYTH 3aBHTKH. TakuMm
oOpasoM, MbI HEKOrga He scTpedaem HosmE rop B Toit ke
TOYKe NPOCTPAHCTEA, I'le BCTPeYasM NPeNHAYINHil, a Opu-
gnmsmrenbro Ha 130 Muminmonos ONMKe K CO3Be3-
puio T'epryneca.

JocronpuMeYaTenbHOCTRIO CO3BESHHA sBJIAETCH Kpa-
cUBOe IIAPOBOS BBE3NHOE CKOIIeHHe (YyTh NOHIGKE (IeBO-
I'o IUIeday), KOTOpoe B GesIYHHYIO HOYb MOKHO YBHEETh
HEBOOPYKeHHBIM Iyia3oM. Brepsre ero nabmiogan anriamii-
ckuit acrporom 3amysn Tanneit (1656—1742) s 1714 r.
Torpa a1o TymMannoe naTHo 6ruro saragkoit u Hlapas Mec-
coe (1730—1817), He o6HApYIKHB B HEM HM ONHON 8BESAH,
BEAIOTHJT er'0 B KATAJOr TyMaHHOCTedl mom Homepom 13.
Teneps B aroM ckomjenun obnapyseno oxomo 500 000
3Bes], NPEUMYIeCTBEeHHO TMranTos KpacHoro msera. Osno
IO0XO0Ke HA OrPOMHHI MYenmHstit poil.

B maposBmXx CKOmJIeHMAX NPOCTPAHCTBEHHAA ILIOT-
HOCTH 3Be3[ B THICAYH pag 0oibllle, YeM B OKPECTHOCTHX
Cosrania. IlapoBne croniennst KOHHEHTPHPYIOTCH BOKPYT
nenrpa I'ajaxrnky, oKpysKas ero co BCeX cTOpPOH, U mpen-
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cTasaA0T coboll, ogesmano, naubosnee Apesnme o0pasosa-
HUH HaIlel 3BESEHOI CHCTEMSBI.

TpynHO CKAsaTh, MOMKET JU CYIIECTBOBATH JKUSHL HA
miamerax BHYTPH maposoro ckomnenus. Ho ofunme
3BeSJ, CKOHI[eHTPUPOBAHAKIX HA TAKOM He(ONBIIOM ydacT-
ke nebGecHo#t cdepst, Jesaer BeChMa BAMAHUMBHM Npef-
NOJIOKEHMe, WT0 HMMEHHO S3Hech MOrYT CYyIecTBOBAThH
BHe3eMHE® TusHausaiuu. [oaToMy ciofia, Ha paccrosHbe
6onee 20 THICSY CBETOBHX JieT, W GHIIA LOCIAHA B KOHIE
1974 r. ¢ nOMOINBIO KPYNHENNIEro 8 MOpe PafHOTedeCKONa
8 Apecubo (Ilyspro-Pumko) csoeoGpasmas pagmorpamma,
copepiRamaA B BAKONHMPOBAHHOM BUNE TENEBUSHOHHYIK)
KapTUHKY ¢ onucanyeM semaon nusmnusanuu. Hanm reneps
ocTaeTcs NUIlb TEPIETHBO KNATH 0TBETA, KOTOPHI, OfHA-
KO, MoOJKer npziiti T0bKO epes 40 ¢ nuIHuM THCAY seT.

Hexra

Jlesa — mpacusoe co3Besgne, BUHMOe B HAIIMX HIMPO-
tax secuoit (cm. puc. 18). K xoury mera sro cossesnme
cTanoBuTCA HesupgumuiM. B cpok, korfla mocmesaer ypo-
mait, Jlesa «yxonur Ha pabory»: ee 00f3aHHOCTH — JRATH
cnenile KOJIOChA, OfMH 113 KOTOPHX CHMBONMSHDYeT sSApKas
apegna 0 — Cromka («COHKa»— OO-JATHHU KOJIOCY).

9ra sBe3Na ABISAETCA ONHOM M3 BepIIHH GOJIBIIOro pae-
HOCTOPOHHEr0 TPEeYTONBHHMKA, [Be KPYrue BePUIMHBI KOTO-
poro obpasyior ssesfila ApKryp H3 cosBesfusi Bosaomacau
spesna Jene6ona us cossespua Jlusa (pac. 20). ITockonnky
9TOT TPEYrOJBHHMK B HANIUX NIMPOTaX XOPOLIO BHACH B
Mapre — aOpeie, ero MOKHO HASBATh (BECEHHHMM Tpey-
TOJbHUKOMD.

Cossespue J{essl npuHANTIEKHT K TUCITY S0RHAKAIBUBX,
B "Hem Comnume «roctum B cenTaGpe — oxraAbGpe. Ha npes-
HUX KapTax coOsBesHue H300paskayioch B BUjE HEBYMKIL,
Hepmxaniell B pyKax CHOI HJIH NaJbMOBYIO BeTBb. BhIo Bpe-
351, KOIIA B POJIM CHOIIA BHICTYIAJI0 COBPEMEHHOE CO3BesNe
Bonocst Beponugu. Camo 3re cossespue JleBrr cssispisa-
noch ¢ mmenamu Llepepn — 6ormnn skarser, n QeMups —
Goruad NpasocyRus: He ciayuaiitio psnom ¢ desolt pacro-
J03KeHO0 co3Be3gue Becos.

CnHMKa — HABMIAI[HOHHAS 3Be3Na — C JPEeBHUX Bpe-
MEH NPHBJIEKAET BHEMAHKE ACTPOHOMOB. JTO APKAS 3Bes-
na-raranT Gemoro mpera. Ee cserumocts 8 740 pas mpe-
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pocxopur csermmocts Comnija. Paccrosinne mo 3sesgmt
coctaBisieT okoio 155 cserosmx ser. I'mnmapx, cpaBrH-
pas npoussefennoe 3a 170 xer no mero ApumeTHiiioM H
TuMoxapHcOM onpefeNieHue NOJIOKEHHs ITOH BBe3NH HA

A

4

Bosonoe

Lenebonn

A
Prc. 20. Tpeyroanuuk Aprryp — Henebona — Cunnka,

nebe ¢ ee NOJOKeHNEM B MOMCHT €0 COOCTBeHHLIX Habm0-
AeHHH, H3MEPHI TOYHYI0 NPONOIKHTEILHOCTH Ioja H
OTKPHUI BaJKHO® ACTPOHOMMUECKO® SIBIIGHHE — Iperiec-
CHIO, 0 KOTOPOH MBI TOBOPHIM paHee.

B cossespum Jlesbl ecth m APYrEe DMKOBAHKH, XOTH
BHelllHe OHY M HE OPHUBAEKAIT K cefe BHUMAHHE: HE BCe TO
sosmoro, uro Gaectur. KoMy, HanpmMmep, HMsBecTHA enBa
BHRMMAA 3Be3fouka MeskNy CnukoH ¥ pacmososKeHHEBIM
0¥KHee cosseanueM Bopona, pia Roropoll mer paske cobcr-
BCHHOI'0 HMEHH: QOHA HOpocTo 0003Hauaercsa HoMepoMm 63?7
Ho npessue [asHo BRIEJTHIH e KaK JBOLHYIO, 0 YeM He-
ONHOKPATHO YIOMHHAJM B CBOMX coduHenmsax. Tormay
Hee cyniectsosano uMs «lunimocy, ¥ro # osnagaer «JIsoii-
pasn. Ilromemeit, caenys BechMa Cao:KHOMY cnocoly omm-
caHMs 3BesH, Koropoe cyuiecrsosano o baftepa, uepeunc-
ass caMele caafrie ssespn cossesaus llesH, rosopu;

1. 3amagaasa w3 Tpex Ha mpamou nox Hoxocom,

2. Cpepras us HEX — T4, YTO [BOQHASA,

3. Bocrounas us Tpex.
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910 3Bes3NH, MSBeCTHHC Temephb mop Homepamu 53, 63
1 73. Iossxe, 8 X 8., actponom Anb-Cydu Takke Hasusaer
aBesy 63 «JIsoitnoi». To e menaer u Yuyrbex 8 XV b.
Ho yxe 8 XVI 8., npocnasuBmmifcss TOTHOCTHIO CBOMX
nabmonennii parckmit acrpornoM Tuxo Bpare cuuraer ee
O/lHHOYHON, B B JAanbHEHIIeM HUKTO He MOJKET BAMETHTH Y
970l sBesOnl HuKakoW «iBoMctBennoctmy. (Osmavaer num
810, 910 omna u3 spe3n mcdesna? Her, xonmeuno. Ilpocro
HPOHSONIIO NepeMeIleHle ONHOI M3 3BesH, a HMEHHO,
61 Jlesm, koTOpas HBe THCHYH JeT HA3AJ HAXONMIACH B
0IM3KOM BHEUMOM cOCeficTBe co 38e3noni 63, a aatem Gnaro-
Japsa GonpmoMy cobCTBEHHOMY ABYKEHHIO YHANMJIACH HA
2,5 rpagyca K oro-samapy. Ilomo6Gure asespmnr, He coctas-
NAOHe efuHOH (USHIOCKON CHCTeMH M JIHHIb CHYYAHHO
OpoeKTHpyIoIAeca HA HeOeCHYIO cdepy IIOYTH B ORHOM
M TOM JKe HADPABIECHHH, HASLIBAIOTCA ONTHYECKHMH
IBOMHLIMIL.

3Besnnt cossesans [{eBrr 06pasyiorT BechbMa XapaKTep-
HYI0 ¢urypy HeDpPasBHIBHOI0 NATRYIOJBHHKA, B HIUKHEN
BepHmIMEE KOToporo maxogurca Oamerarentman Coumka
(ea. pme. 18; ma pume. 20 gurypa cossesgus ympolena).

Hporusononoskuas eif 3Besfa €, caMas BePXHAA spesfia
CO03Be3Hs, HOCHT JaTHHCKOEe Hassanue «Buuge-Muarpukey,
uro spayur «Bunorpagaumay. Ilossienue 3pesnn e B nyyax
yTpenHel sapw cosmapano 8o spemena Jpeswero Puma c
cospesaHUMeM BHHOI'PAfa M 374 3Besfa CBOMM BOCXOHOM
Kak Onr Bossemasia 6usocTh OPASHECTB B Y€CTh BECEJIOT0
fora Baxxa. 9ra ssesga — Bropad 00 APKOCTH B COS-
BespEH, X0TA H ofbosnavyeHa nAToll OYKBOH Ipedeckoro
anpasura. Ha npumepe cossesmgmsg Jlesn Jerko Mo:xuO
yBHJeTh, CKONb SHAYNTONHLHEIME OHBAIOT OTKJIOHEHHS OT
HpaBHIa HANMEHOBAHHMA 3Bes B NOPANKe YOHBAHHA HX
paauMOro Giecka. B aroM cossespuu yOnsaromuit no sp-
KocTH PsAQ ¢axruyeckn o6pasyior 3sesas o, €, ¥, &, 6, B.
Tam, rie meo6xomuMo, MH GymeM CHOEIHANILHO OrOBapH-
BaTh NOROGHKE HECOOTBETCTBHA.

Ilpasmit sepxHmit pafion cossesgus [leser (K cesepo-
samagy or JmHuM, obOpasopanHoll 3BesgamE e, O m )
OpefcTaBiIfeT NCKIIOINTENHANE HATEpeC NS Crernananc-
TOB, BAHHMAIOI[UXCH BHETAJTAKTHYECKOH ACTPOHOMUEH.
3meck Ha cpaBHUTeJBbHO HeCOMBIIOM yYacTKe HeOa cocpe-
DOTO9EHO HEe MeHee JIBYX C HOJOBUHOM THICHY NAJEKHX
FajliakTAK. O7T0 M[oJe, YCeAHHoe 3BEeSHHBIMU CHCTEMAaMH,
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BEIXOHT 3a TNpefenkl cossesausa [lessl m mpocrupaercs
splle B o6iacTh cossespusi Bonocw Bepommku (korma-ro
ONO CYUTAIOCh YacThio cossesgusi Jessr). DTo orpommoe
00IaKo raJaKTHK HAXOMHTCA HACTOIBKO HAJEKO, UTO CBET
0T Hero KOXomHT ;no Jemnm aumb 8a 1,3 Mmnnmappa ner.
Pacemarpusaa sty obmacts He0a, MBI IOJYdaeM BOIMOMK-
HOCTH BarJAHYTH B OTHaJeHHoe Opomuioe Beemennoil.

Bropoues, BosMOKHO, He HA KaKIOI0 970 IPOH3BEHET
COOTBETCTBYIONIee BHOedaTienne. MHOroe sasucuT or UpH-
BLIGKA CMOTPeTh HA Bellld. MH C BOJHEHHeM paccMAaTpH-
BaeM B Mysee MyMHio (gapaoHa, JKHBIIEr0 INECTh THICAY
J01 HABAM, C MATEPECOM NPHUIIAANBIBAEMCS K KAMEHHOMY
TOIOPY UePBOOKITHOrO 4YeI0BeKa HeCATHTHICAYeeTHeH qas-
HOCTH H COBEPIIEHHO PABHONYIIHO OTHIBEIpHBAEM HOI'OM
OCKOJIOK TI'PAaHHTA, KOTOpPOMY OOJBIle Tpex MEIIMADAOB
net...

Cossesque llesu 8 emme Goublmell cremeHNM OKasajioCh
HHTEPECHHIM [JiA PagHoaCcTPOHOMOB, KoTopeie B 1960 1.
oGnapy;kunm arech HeoOmunnte 00bexTh Bcenennodt —
kpasapsl. K ToMy Bpemenw yite GHIN cOCTABIEHE KATANO-
ru papuouctounukos Ha HeGe. Ocobenno gaunrtepecosasnn
VYCHBIX MOIHHE TOYCYHEIC UCTOYHEKM PANHOBOJNH, BaduK-
CHPOBAHHHIE B TAK HaskBaeMoM TperheM HeMOpuKcKOM
karanore (3C). Hasamoch, pagnoBOSHE M3IyYal0T KaKue-
TO 3BESOH, HO MOIHOCTh MX MSJIYYCHWA HAMHOIO mNpe-
pocxopmia conHeanoe. CHavasia Takme MCTOUYHMKE Onutd
HazBaHH paguossespgamu. Jlonroe speMsa UX He yHaBajiock
OTOMJIECTBHTHP € KAKHEMH-INGO BHAMMEME  SBe3JAMH.
Ho sarem na ¢ororpadusix, coenannnx B obiacta ¢o3-
re3pus Jesn, Opinu mosnydenn H306pasKeHHs ABYX TAKHX
00BEKTOB: CPABHUTENBHO GOMBIIOI0 3ACBEYEHHOr0 NATHA OT
apesnnt 13- BenmuMHBI ¢ BaMETHHM OOKOBHIM BHOPOCOM
(3C 273) m ManennpKOil TOYKH, HMYEM He OTIHYABIIEHCA OT
MHO/KeCTBA NLOROOHLIX M300pa)KeHuit OOLIIAHX 3Be3N
(3C 48). ConexrtpH 3tux 06HEKTOB, ONHAKO, He GLIIN MIOX O3KH
Ha OOHYHBIE COCKTPH 83Besn. AMepHKancKuil acTpoHOM
M. Illmmpr npepmonoui, 4ro HeOOBMHOCTH YHKASAHHBIX
CHOEeKTPOB OOBACHACTCA TeM, YTO WX JIUHIHU CHILHO CMelle-
HH K KpPacHOMY KOHILY BCJIE[ICTBH® I'DOMAHON CKOPOCTH
yRajdenus 9TUX Bsarapounmix ob6nexros. Orcioga ciaeno-
BaJIO, YTO OHH JOJIKHH HAXONHTHCS NAJEKO 32 HpefeisaMu
nameit lamawriky uw wa OGKITHBEIC 3BESOH MOXORMIDb He
MOFYT.
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Tenepr nssecTHo, Y10 KBasapsl (TAK CTAJIM HASHBATh
nogobnbie 00BEKTE) OTCTOAT OT HAC HA MWJIJIHAPOH CBETO~
BHIX JieT. 3TH OOBEKTH TasT B cebe Kakue-TO MOTyYHe
HCTOYHHKH 9HEPruH, Oepel KOTOPHME OleQHET Bee
H3BeCTIHe HaM ATOMARe ¥ TepMosiiepunie peakiun. O6na-
HAIOIe CPABHUTENLHO HeOoNbmuMn o0beMaMH, KBASapH
H3IYYAI0T 9HEPIUM B CTO pas Ooiabine, YeM THIAHTCKHE
rajakTHKH, COCTOSII[Me M3 COTeH MILJIHAPEOB B3Bes].

VI3 MHOrEX mecATKOB U3BCCTHHIX B HACTOAHIC® BPEMs
ksasapos 3C 273 asnserca Hambojiee APKUM H  CaMBIM
OauskuMm. OH ymanmsiercssi OT HAC €O CKOPOCTHIO OKOJIO
50 TeICSY KM CeRYHRY.

B oroM xe cossesgum Haxommrcs omma us Hamboaee
mMonabx pammoranaxtux — [lesa A (M 87). Ha dororpa-
dum osa BHIrIAANT KaR TyMamHas cdepudecKas ob6iacrth,
H3 LEHTPA KOTOPOH mo mpaAMOil JuNuH BLIGpPOIICHH CIyCT-
KO MOHHS0BAHHOI'O rasa. B aToM saBjaenuu npocMarpusaer-
coA oupenenennas anajorus ¢ ksasapom 3C 273. 3pecs mMut
BCTpedaeMCA C NPOABJeHHEM HeOGHIKHOBEHHO BBHICOKOIl
AKTHBHOCTH fAfep rallaKTUK, CHOCOOHHX BHOpPaCHBATH B
HPOCTPAHCTBO OrPOMHOE KOJHMYECTBO TIasOBOl MaTepu,

Boszupnunii

Ouens xpacnso cospesfne Bosuandero ¢ sproil smento-
paToft sseanoii lapenoil (Mo-pycckn «xanenna» osnagaer
«KO30YKA»), KOTOpAs HAXOMHTCH HA PACCTOSHEMH 45 cBero-
BrX Jer ot 3eman (puc. 21).

B ouepranuax 2TOro cO3BERNAS MOKHO YBMAETH He-
CKOJTBKO BHITAHYTYIO HATHKOHEUHYIO 38e3Ry (HO IIA 3TOro
mpupercs «mosamMcTeoBaThy 3se3ny [ Teamnua). Bosne
Kamennur nerxo sameTurh TPH 3SBe3HOUKH, o0pasyioilHe
éurypy mHeGOIBIIOr0 TPEYIONLHIKA — TAK HASHBAEMEE
«Koznsarar.

Orryma takme crpantipie uaspanmsay OHE cramyr mo-
HATHE, €CJAH BSININHYTH HA PHCYHOK COSsesnusA, M300pa-
REHVHI Ha CTAapUHHHKX Kaprax. Mol yeupum maobparkenue
MuHIeCKOI0 IOHOIIN-BOSHHUIE, 38 CNHHOI KoToporo ynoo-
KO PacoIOsRHIECE Kosa u gsoe Ko3nAT. I0nonta—aro adun-
cKHil Hapn JPEXTOH, NOCTPOHBIINIl NEPBYIO B MCTOPHHU Ko~
necHHNY, a Ko3a — muMmpa Amandes, Koropas, DNPHAAB
obpas 3TOro JRHBOTHOI'O, BCKOPMHJIA 3JeBca HA OCTPOBe
Kput, rpe ero math PeA yKpriBasia cplHa OT KPOBOKAHO-
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ro orma — Hpona, nosxmpasmero ceoux ferefi. Iomumte
KPHLIATOe BRIpasKenue «por uzofunuayr? 1o Kak pas u ecrhb
por Kosnl Amajiden.

Kanenny MoMuO cMes0 HA3BATH OMHON M3 CAMBIX Kpd-
CUBLIX 3B€3[. He DOTOMY, 9TO OHA BbIREJNIHAETCA APKOCTHIO —
HaoGopoT, oHa OnellHee MHO-

e

rHX JApyrux 8sesf. J3uMoi, 7 Harerna
noanyil, oHA IPONIpLIBAET, &
yetymaa B OllecKe 3Be3faM o, «lozmama»

Bausuernos, Opmnona, Boas-
moro Ileca. Ho meroM, Korma
Jajie B MOJHOYL CeBepHas
ctoposa Hebocsoma o3apesa
HEeKHBIM T'0Ny00BATHIM CBETOM,
Kanmenna ouEOKO Mepraer B
Hebecnoil UycTeHe W TOIAA €I0 py
HeBOSMOKHO He Ji000BaTHCH.
Torma oua ofua: He HaiiTh ee
IIM mepenyTarh ¢ KaKoH-umlyns ApYroit 3eesfof meBos-
MOJRHO.

Henrosareit ceer HKamennsl cmocoben npoHHKaTh
CKBO3h TYMaH H JieI'KHe DepmcThie 00JaKa, B TO BpeMs Kak
pas;ike Gosee sipkme ronyGosato-Genbie 3sesgnt — Cupmyc
(oo Bonwmoro lca) u Ilpomnmon (2 Masoro Hca) cranossar-
cA HeBHOUMBMH. OTo obcrosTenbeTBO Hemaer Kanemry
sechMa ymoOunofl maBuramumonnoél ssespoil. BmpoueM, Ta-
KOBO cBoiicTeo He onmmoil Tonpko Hamemnb:, 5O B HeKoTO-
pEIX APYIUX «BeTHHIX» 3Besh: AubfgeGapana, Derembreit-
se, Apkrypa, Antapeca m3 cossespmii Tensna, Opwuona,
Bosaonaca m Cropnmona COOTBETCTBEHHO.

BuauMmas kKak opunodnas ssesfa, Hameanma s RelicTsm-
TeSLHOCTH IpeficTasnsier coboit HasoflHy cucreMy, c€oO-
CTOAIYI0O B3 O49enb GONBIIMX 3Be3H, ONHA U3 KOTOPHX B
getsipe pasa Mmaccupree Commma. CorsacHo BEIBOmaM co-
BpeMeHHoi HAYKH, 3To#l MaccuBHOM 3Besfe, BHOUMO, CY’K-
HeHO NPEBPATHTHLCA B (YePHYIO HEIPY».

Hax cixemyer m8 TeOpHM TAroTeHHS JHHDITedHa, ecam
oueHr GONBINAA MACCA BEI[eCTBA OKABHBAGTCA B CPABHH-
Teabro HeGONbIIOM OGBEMe, TO IOX HeiicTBHeM COOCTBEH-
HOTO TATOTEHMA OHO HAUHMHAET HEYNePIKHMO CHKUMATHCHA
(910 siBmerHMe HASHIBAETCA IPABUTALMOHELIM KOJIAIICOM)
H OJOTHOCTL 9TOI'0 BEM[ECTBA B NPHHIUNE MOMeT KOCTHID
9yTh N7 HE OeCKOHEIHOH BeNHYHHH..,

P Tensya

21. Cosseague Bosrugero.
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B mponecce rommanca HaOpsREHHOCTH MOJS TArOTe-
HEfl CiREMAIOMEIoCA Tesid PACTeT, H B KOHIE KOHIOB HA-
cTynmaeT MOMEHT, KOIIA IPOCTPAHCTBO KOJJIANCHPYIOMEro
00beKTa KaK OH «CXJIODHBaeTca», camosamnikaerca. C ato-
I'0 MOMEHTA HM OFHA YACTHIIA, HH ONHH JYY CBETA HE MOYKET
OpeofoieTh OIPOMHOE NPHTSKeHHe M BHPBATHCA UBHYTPH
nopobroro ofpasosanus HAPY:RY, TaK YTO [NJsA BHEIIHETO
HabonaTens TaKOi 00HEKT NPAaKTHICCKH IepecTaeT cymie-
CTBOBAThH, OTO M €CTh «depHAA ABIPa». AcTpodusmKm
OpHIII® K BHBORY, Y710 «UepHLIe AHPB MOI'YT OKa-
3aTHCA SAKTIOYATETFHKMHA 9TANIAMH B JKHSHE MACCHBHBIX
8Besf.

Iloka s pentpamnbuoil gacTe ssesfsr paboTaeT HCTOYHEK
9HepIHuH, BHCOKHE TeMIEPAaTypH NPHBONST K pacumpe-
HHIO I'a8a, KOTOPHH CTPEMHTCS PASHBHHYTH BHIIIENECHRAIIHE
CJIOH.

C npyroii ke CTOPOHEI, KOJOCCAJBHAS CHJIA TATOTe-
HHA «TAHET» 9TH CJIOH K NeHTPY spesmst. Jlo Tex nop, nowa
9TH CHJIH YPABHOBEIINBAIOT APYT APYra, SBesga HAXONUT-
cA B pasnosecun. Ho ecnm 3Besfga mosmocThIO HSPACXOMY-
eT «ropiodee», TeMIOEPATYpa ee HeAp HAUYHET NOHHMAKATHCA.
Torga nop peiicTBmeM coGCTBEHHOI'O THArOTEHHA 3Besiia
Oyner CREMATHCA, Mpousoiiier Kosuranc.

Bopouem, B cossespunm Bosnmuero ecrs 3sespma m no-
MaccusHee Hamessb: OHA BXOMHT B COCTAB NBOMHOI CH-
creMbl [ — HWyKHe# Dpasoil B Tpeyroiaphumke «Koamam;
ee Macca B 32 pasa Gomwme cosxnegnoil. C To9Km spenust
actponoMuu 3T0 cBoeobpasHHil deHOMEH, TAK KAK €HOD-
MAJBHLIEY BBeSOH OTIHIAIOTCA APYr OT APYra IO CBOEM
MaccaM He CIHIIKOM CHIIBHO.

Ho cossesnme Bosnmuero smameHHTO He TOJBKO 3THM
pexopriom. Ecth B nem 3pesyia emie MaccuBree, a INIaBHOE,
Kpynnee: caMasi GOJbIIas U8 BCEX HMSBECTHHIX aCTPOHOMAM
spesn. He mymaitre, omrako, 9ro oHa BHIVIAIHT SApYe ApY-
rUX — BHeIIHEe OHA He NpHBJeYeT BalIero BHHMAHHA.
«3oBy'™ o1y see3ny € Bosaugero. Ona cocrasnsier Bepmuny
Tpeyroapamka «llosnAT» H BAAHA KAK SBeSOYKA TpeTheH
peauunnk. Ilo macce ona B 30 pas Gonpme Connma, a ee
MONepeYHNK IPeBOCXONAT NONEPeIHHK HAINIEr0 NHEBHOI'O
ceerma B 2 Tercsm pas! liser aroft spesmn KpacHLIA,
DOTOMY 9T0 OHA IpHHAJIE’RMT K Iuciay nambosee «Xo0J07-
HHX) SBe3/l: ee IOBEPXHOCTHAS TeMIEPATYpa He Bl
1350°.
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3meenocen. 3mesn

Cosseanue SMeenociia — ofmro us o0mumpueiinmax. Owo
sagmMaeT Ha HeGe muomanp 948 KsamparHmX rpajiycos,
Ho He Oiemer ApKEmHE spesgamu (puc. 22). Beero s cosses-
JHO HACIUTEIBAETCS JIO COTHM 3BeSl, CAMAA BaMeTHAs HB
KoTopuX o, mian «Pac-Anp-

»
. . x
», — BT asesnHOil

xan, opox 9, FPac-Arrae g
penuuvnH. Ee apabckoe & o
HA3BAHUE OSHAYAET HO-PyC- : o
CKH «roJioBa SaKIHHATEJNs 5
amei». Haxopures: ona ayTh %{SJ

nesee o Pepkyneca n coctas-

AsieT ¢ Hell 3aMeTHYIO 3BeSJi- (%g» ¢ HEEHOLEY Y
nyio napy. Bumecre ¢ Beroit

n  AnbTampoM 9Ta 3Besia ¢

obpasyeT mo9rH PaBHOCTO- o
POHHHt TPeYroJBHHK, BH- 7
nEMbit HA HeOe B JeTHee o

BpeMA TIOfia.

3seana Pac-Anwsxar as- Puc. 22. Cosseagusa 3meenocna

NfAeTCA BePUIMHON BHITAHY- H 3men.

TOro MATHYTOJNBAHKA CO3-

pesfius  3MeeHocna, o6pasOBANHOI'O SBESHAMHA o, X, &,
n (Anp-Cabur) u B (LennGanspail). Kkuas wacts cos-
pesnEA (3Besuwt 1, O, () pacoonosieEa B obmacTm BK-
JUOTHKA H CcIOJa HepeAKO SAarJAfHBAOT HE TOJIBKO
nnanetst, HOo mame Commne wm Jlyua. W cossesgme Sue-
€HOCI[A He CTAJ0 SOMHAKAJBHHLIM TOILKO IO Hellopasy-
MeHHUIO: K70 61l B cTapMuy coryiacmics, 9robu Ha Hele Oui-
10 He 12, a 13 sommakanaprnx cossesnmii? Ho mna nasura-
LHOHHLIX Tiedell caegyerT HMeTh B BHAY, UTO DPHBBIUHAA
nsrryroasnas gurypa 3meenocna (Tak jke, Kak 0 QHrypHt
APYIUX SO[MAKAJIBHEX CO3BesAHil) MOKeT OHITH HHOTTA HC-
Ka;KeHa npucyTcTBMeM SfEech TOH mIE BHON ITAHETHL
A mHOrma M HEeCKOJBKHX Cpasy.

Coseespme 3ueenocna oaunersopser coGoll spaza
Ackenus (Jckymana), «xopabeapHOro jeRapsa» Mudude-
CKHX APIrOHABTOB. 3Mes B eI0 PYKAaX — CHMBOJ Bpavesa-
HuA — Ta jKe camasi, 910 ma3obpaskaercss ma smbieme me-
punuAbl. AcKielnit 6p11 coHOM AnonnoRa ¥ noYepu sanad-
ckxoro maps Hopoumpunt. B csoeM mckyccTse BpageBaHus OH
HE HMed cebe paBHLIX: eMY CAOyYajoch Jaske yMepIIHX
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sosspamarth K jkumsHu. Ho ato mHapymaso nmopsapok, ycra-
HOBIeRHHE GoraMu u moToMy 3esc Dopasua ero ModHHeH.

B crapuny ma Pycu rpamoTen 10 cospesgpe HasmBam
O¢myx (or matmmckoro nassanms Odmyxyc — smeenep-
Rer). YoGHee BCRIro NPeNCTaBUTh cebe cosBesiae 3MeeHoC-
na s suae GOAEIIOr0 CHMMETPHIHOTO NATHYTOJABHHKA, NO
00e CTOPOHEI 0T KOTOPOr0 K BOCTOKY M K 3amafy IpOCTH-
paeTcs MJHHHOe «Teno» 3MeH. B ocroBroOl uacram cosses-
mus, KpoMe o, Bupelisiorcs GmeckoM P, v u { — 3sesgw
TpeTheil BeTHIMHEL

Cospesniné 3Mer OpraHmiecKd CBASAHO C COBBEBJIHEM
3meenocna. 066 gacTE 3TOr0 COSBESMUA — (rOJIOBAY H
(XBOCT» JEJHAT CeBepHEe IKJIMINTUKN, NePeCceKas JHHHUIO
HeGecroro aksaropa. OT OCHOBAHUS NATHYTOJBHEKA SMe-
€HOCIIA «roJI0Bay 3MeH TAHETCS MO HANPABICHHIO K COSBE3-
nuio Cesepuoit Kopomst, rme sakamampaercsi xapakrep-
HEIM (PasgBoeHHeMy— PACKPHITOH DacThIo (3BesmH vy, P u %).

Jlesee @ Hmrke [ 3MeeHOCUA HAXOMUTCS B3HAMEHHTAA
wietsmasn sseapa Baprapnay, KoTopyio, OJlHAKO, HEIB3A
ysuleTh HEBOOPY:KEHHHLIM IJIa30M: OHA HMeeT JeCATYIO
3Bea[HyI0 BeIHYHHY. J71a 3Besna obmapmaer maubGonee GHI-
cTpuIM NBE:KenueM 1o HebGecnoil cdepe (cobemeennbim deu-
JHenuem), 3a 970 W HOOJYYMNA SOUTeT «JeTsmasy. 3a roj
ona cmemaerca ma 107,27, a sa 188 aer nepememaer-
ca ma (°,5 — saMeTHYI BeNHIHHY, PABHYIO BUIHMOMY
puamerpy Connna m Jlynsr. 3sespa Baprappa sosrmapns-
€T NOBOJBHO OOIIMPHHI COMCOR HONOCHHKIX (IepeMemar-
IEXCHA» 8Besll, K YHCIY KOTOPHIX OTHOCSTCH spesfga Ham-
teftra B cossespum jHusonmcna (CKOpPOCTH mepeMemeHHA
8,75 s rop), I'pymbpmmx 1830 8 cospespum B. Measenn-
mpi (77,04), Jlakaiine 9352 B cossesmun Hypasas (67,91),
Hopnosa 32 416 B cossespum Crymwntopa, Poce 619 B
cossesmuu Maxoro Ilca (97,40), Jlamann 21185 *) B cosse-
sgum Magsoro Jlesa (47,77), 61 B coseespum JleGensn
(57,24). Xapakrepso, 9T0 DOYTW BCe 9TH 3BESAHI, CPABHH-
teabuo Ommskme K Cosnily, MMeIOT sechbMa MAJIyI0 CBETH-
MOCThL M IOTOMY, HECMOTPS Ha OJHMS0CTH, He BUIHL HEBO-
OPYHeHHHM raa3oM. VMCKIIOYeHHAMH B 3ToM OTHOUICHHH
sassiores yace snaxomast Ham 63 Jlesw, € Ungeiina (4,7 8s.

*) T'pymGpumx 1830, Jlakaiine 9352 1 T. .— 310 0o603HaYeHNA
3Be3Jl B 3BESIHEIX Karajorax, coctaBieHBHX [pymGpumxes, Jla-
KailseM # jp.
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penmumnbt), o Jpunana (4,5 ss. senuunnm) u 82 Spunana
(4,3 88. senmamnn), p Haccmomem (5,3 3B. BenmIHMHEL).
Camas sme sprasi us «Oerymmx» 3pesy — o llenraspa,
KoTopas nepememaercsa no HeOy na 37,67 B rop.

Iosonbro mosnro o6CYREajcss BOOPOC O HAJIUIHH
y 3Besunt Baprappa nuanernoii cucremu. Corznacno srso-
[AM aMepHRaHcKoro acrponoma Bam me Kamma, ocrosan-
HEIM Ha MHOroJieTHHX HabniomeHuAX ee coOCTBEmHOIO
ABH:KeAHsA, y 970l 3BesMIn JloasKen OWTH IO MeHbIe#t Mepe
onue nnanetonofobnuii coythnuk., Ofuako B HochenHes
BpeMsi TOTHOCTH 3THX HAOnIOmenmii MOXBEPraeTCcs COMH6-
HESIME ¥ TOABKO Oynylnue HCCIAENOBAHHA NORKYT, B Ka-
KOH Mepe OGOCHOBAHO BAKIIOYEHEE O HAJHIMHM Y BBeS[H
Bapnapna nomoGus nyaneTHOH cHCTeMbI.

Tyckmoe cossesgue 3veeHociia DOMHHMT H SIpKHE CO-
O6nea B csoelt meropuu. Tak, B mexaGpe 1604 r. s mem
BCOBIXHYJA HeoOwvaiino spKasi 8Besfa, OO BUIHMOMY
GaecRy me ycrynasmas Benepe. 9Ty 3Besmy MOKHO GhuIo
HAGIIONATh B TeYeHHe TPeX Mecsmes u Jumsb B Mapte 1605 r.
OH3 IIOCTENEHHO «yracia», He OCTABHB CKOJBKO-HHOYIL
3aMETHOI'0 ciefid. JTo GHUIO0 mepBOe aCTPOHOMHIECKOE OT-
Rperree lamuies, sty Ke 8sesny nabaomanum m mpocnas-
nennnte acrponoMst Kenaep m @abpummyc, KoTophe
onmcasM ee B coemuanbuo pemymendoil kuure «O mosoit
aBesnie B Hore 3Meenociay. Hosas spesna nossmiace s6im-
3K 3BeS[IH & HEeCKOJbKO BHINE M jiesee sIpKoro Anrapeca —
camoil spkoil amesper cocemHero coseespua Cropmomona.

Ilpyroe nomo6roe coObrTHe CIYIMJIOCH B COSBESIHH
3meenociia B anmpesne 1848 r., Korma BCIBIIKA «HOBOIY
npousoIuIa MeKLY ssespaMu 1 u § (moaru nap AaTapecom).
Jry ssespy nabmoman aurnmiickmil acrponom Iaiimm.
Ha stor pas Gneck «nosoily ssesyst 6ot Gomee IemM yMepeH-
HHIM: B MAKCEMyMe OHA e[iB8a [OCTUTajia IeTBePTOH 3Be3fi-
roll sesmunnrr. Uepes mecsr sBesfa nolnexsia, HO B Tele-
cKoI ee HabGmionanu Bmiors o 1850 r.

To, aro o6e 9TH HOBHIE 3BESIH NOSBHINCH B COCeHHX
yuacTRax He(a, He MOMKHO YIHBJIATH: BEb 87eCh MIPOXO-
nnT cBetnad moixoca Maewnoro IlyTa, cocrosimas ms muO-
ruX THCAY 38e3. [109TOMYy H BePOSTHOCTH BCIHIIECK (HO-
BHIX» 8Be3f B paiione Mueunoro Ilyrm mecpasrenno seme,
9eM B KaKEX-nu60 NpYyrux obmactax meba.

B Tanaxkrtoke eKerofHo BCOHXUBAKT OJIHA-BE (HO-
BHe» sBesfiHl. PasyMeercsi, CJIOBO (HOBAAY B MAHHOM CJy-
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qae siBIgeTCA HUIEM HHHM, KaK IACTO YCIOBHHM TepMu-
oM, H60 pedb MART O (CTAPHIX» 3BESHAX, HEOKHIAHHO YCO-
arsatomux csoil Gneck ma 8—15 spesnnnx pesmumu, T. e.
B JIECATKH THICAY pas, m NOTOMY 3Besja, IPEKNIe HeBHH-
Masl, HeOKUNAHAO CTAHOBHTCSH HEHAJIOJII0 OHUM M3 SpJail-
mux cserms. Hlepemxo npu 9ToM oT 3BeSOH OTHEIACTCS
cseTAmasAcs rasosaa o6oio0uka, pacmmpaomaACA co CKo-
POCTHIO COTEH KUJIOMETPOB B CEKYHAY.

Hosas ssespa 1604 r. 6suta me npocto Hosoll, a ceepx-
rosoil. Kar mnokasmBaloT naGmiofiends, B MaKCHEMyMe
Giecka monoOHbte 00HEKTH 06JANAXT KOJIOCCANBHOIN CBe-
TaMoCThIo, IpuMepHo B 10 Mmanmapros pas mpeBocxons-
me#t csermmocts Connna. A B Tedenme BCETO BPeMeHH
BCOHIIIKH CBEPXHOBLIE 3BESIH BHENSIOT CTOJBKO JKe Hep-
rum, ckoapko CosiHIe M3ayYaer 3a MAJIMA DM JeT.

O seomimEax CBepXHOBLIX SBeS[l YOOMHHAETCA B JeTO-
nucsx. CoucoK TaKHX 3Besl COBCEM HEBENHK: B Halmeil
lanakruke ux mossnenusa ormedasmes B 1006, 1054, 1572,
1604 u, sosmosno, 8 1667 rr.

Onuuy B3 09€Hb BayRHEIX MOCJIEACTBHI BCOBIICK CBePX~
HOBEIX ABJsieTcA 00pasoBaAHHE TAK HABHLIBAEMBIX HEHTPOU-
UBX 3Besfl. JTO YAHBHTEJbHHE OOBEKTH: MOLEePeIHHK Ta-
Koit ssesmnl Beero 20—30 ka, a nIOTHOCTH MOCTUTAET COTCI
MHJITHOHOS B MWIIHADOB TOHH B KyOMYeCKOM CaHTHMET-
pe. Heitrpornnre sBesmnt GuicTpo BpamarTcs # o0aafanwT
OYeHDb CHJTBHEIMH MATHETHHIMH HOJISIMH.

Bpamaiomeeca sMecTe CO 3Bes[i0it MArHUTHOE MOJI@ MO-
JReT MOPOMIATh OCTPO HAUPABICHHOE DaTUOMSIydenue.
Takoil pagmonyu nsuxercsa B NpoCTpaHCTSe 1H0700HO Ayqy
spamamerocs Maska. Ecam 3emuisi oxassBaercsi Ha ero
OyTH, ML BOCOPUHEMAEM MOCIENOBATEIbHEBE NPOXOKe-
HHUS 9TOro Jyd9a, KaK CIERYOUjHe APYr 3a JAPYTOM pPajiuo-
uMnyabesr. Otcrofa 1 HasBanme mOMOOHBIX PATHOUCTOTHM-
KOB — NYJIhCAPHL.

Jl6onrTHY, 9TO CYmieCTBOBAHWME HEHTPOHHLIX B3B3
GLIJI0 TeOPeTHYECKH NPEICKASAHO WH3BECTHBIM COBETCKIM
yaenny axafgemukom JI. J1. Jlanpmay eme B 1932 r., wo o1-
RPHTH X yaagoch jums 8 1967 r.

He rar maBno acrpodmsukm ofpaTwim BHUMAHUE HA
onun JoGonsrrAwil $akr. Okxkasagoch, 9T0 MHOrme H3-
BeCTHHIE HAM [eHTPOIHLIC 3Bes[sl, OPENCTABIAIONIE CO-
00fl OCTATKH CBepPXHOBHIX, BXONAT B [BOMHBIC CUCTEMEHI.
Ha ocrose ananusa maGmopennii 661710 BHICKASaRO Tpef-
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nONOMeH e, 9T0 ¥ BOOOIIE BCHBLITIIKYA CBEPXHOBEX IPOCXO-
AT TOJMBKO B MBOHHEX cHcremaXx. Do seskoM cayvae m3
80 mssecTrnX maM nyascapos 20 rpynomEpyIoTcs B mApPH €
ApyroMu 3sesfaMu. DosMOKIIO, K B3PHIBY NPHBONHT BOS-
feificTere co cTOpOoHL GJaHsKoil cocemueil SBespHL

Cropouon

O6paTteMcsa Temepb K cossespmio CkopmmoHa, BOKPYT
KoTOpOro rpynmmpylorcsi cossesgusa Becos, Crpempuna m
3meenocna (pue. 23).

Haskercsl HeCKONBKO CTPAHHLIM, IOYeMy CKOPIHOHA
3amedaTaeN HA HeGe: Kakme y Hero MOryT OWTH <HCTOPH-
geckme sacayrmy? Bomblle Toro, y Hero ecth o Kpaiimeit

£
7'/6 \ o
Cmpsrey A [?,m.-/
T, . ]
v , j
° «HKowavrn anec :

Yy erasan

E, 7 |
Aeye Ayempanic o N

Cropruok
Puc. 23. Cospesqun Cropmirona, Crpeanua m Becos.

Mepe e cepnespsle MEQUYECKME BUHbI: OfHA H3 HUX CO-
CTOHT B TOM, 970 OH CMEPTeAbHO YKYCHJ HebGeCcHOro 0Xor-
auka OprOHA, NHITABIIErOCH CONEPHMYATH B HCKYCCTBE
oxotwt ¢ Goruaeit Apremunoit (lmanoii). Cosepuius 910 370,
Cropnuon Obul TaK HADYTaH CBOMM MOCTYHKOM, 9TO HeMeJl-
aenno ckpouicA. Iloatomy worpa cusior ssespgnt Opmona
(B smMuee BpeMA ropa), He nuure Ckopumona: oH npageTcA
oof ropusontoMm. H TOARKO JeTOM B CeBepPHHIX INH-
poTax OH eN[BA OCMeJAHBAETCS NPUNONHATHCA Hal IORHOM
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croponofl Hefa, CBePKAA CBOWM 3JORSNTTM KPACHOBATRIM
11as0M — fiproil 3mespmoit AHTapec.

Ilpyroe smo CropuMon HDPMIHHWI HEBOJIBHO! CBOHM
VIRACHBIM BH[IOM OH 7TaK HePemyral JerKOMbICIEeHHOrO
cema Gora Comama Qasroma, mommrTasIIeroCA yopaBiaTh
OrHeHnoit KOJIeCHHIEH C€BOEro OTIa, 49T0 TOT OTOYCTHJI
BOKJKH, B KOHH, IOTepABINHE yOpasienue, CcOpocmim
JOHOIILY.

B npasoit gactu cosseanust CKopnuona pacmoyoRHIHCh
TpH SIPKHe 3BesHbl, CpPelHAA 3 KOTOPHX — KPacHOBATHI
AHTapec, 910 mO-pyccKm osHauaer «coumepHmk Mapca»
(pumckoe mmsa «Mapey momywmn rpedeckuit Gor Apec).
Heiicrsrrennno, 0o mseTy OH HEOTIHINM OT STOH IJIAHETHL.

Anrtapec — 3aMedaTelpHAA [BOHAA 3Bes;ma, JIBOI-
CTBEHHOCTH KOTOPOM MOKHO YBHIETH JWINL ¢ HOMON|LIO
JTOBOJIBHO CHJBHOrO TejiecKoma. JT0 O4YeHb TECHAS mapa,
0 UH H3 KOMIOHEHTOB KOTOPO#l OpaH;ReBO-KpacHEIl, Apy-
roit (cOyTHHK) — H3YMPYJIHO-3CJIEHHIH.

flpkme KpacHopaTsie 3Be3[I! NPHHAJIEKAT K IM'MIraHTaM
3pesgaoro mmpa. Cpemnm uMx AHTapec 3aHmMaeT OHO U3
nepsuix Mect. Ilo nuamerpy on 8 330 pas Goneme Comnia,
a ero cseTmMocTh npesocxomur conHednyro 8 1900 pas!
Paccrosinme mo Anrtapeca Takoe, 9T0 cBeT mpoberaer ero
aume 8a 173 roma. Mui BmjimMm o7y 3Besqy Takxoil, Kakoii
OHa OnIA B HAYAJEe OPONUIOTO CTOJETHS.

Opnako Amrapec «OsefpneeTs B CPasHeHHH C Jpyroil
3Be3moil 97010 Ke cospe3mHA — . ITOT PeHOMEH BBESIHO-
ro umpa usuyyaer cseta s 400 Teicsd pas 6ompime, gem Cog-
ue. Jimme eme ofHa spesga HMEeT MOROGHYIO CBETHMOCTH:
S B cossesgun 3osoroit Pri6er. Ho a1a npakTrueckn nesn-
I¥Mas 3BeSIOYKA HAXONHTCA JalleKo MHON T'OPHSOHTOM
HAller'0 CEeBEePHOre MOJIyMapHs.

Ot Antapeca Bopaso BeepoM pPacXofsitcs eme TPW Hp-
KuHe 3Besibl, 06pasysa XOPOMGC 3aMeTHYIO (KJIemHioy. A Bie-
BO BHUMS HMIeT iUH0As KpusasA NuAHs C 3armboM BBepX,
Kouer, KoTopoil BeHIaroT [iBe JIOBOJBHO fIPKHE, GIH3KO pac-
HDOJIOyKEHHBIe TPYr K APYIY sSsesfbl. OTY 3BeSHUYIO mapy,
du3MIeCKH He CBA3AHHYIO MEKAY co6oil, HaskBaoT apad-
ckum caosoM «lllayma», aro osmagaer «Hamo». Ommako
JRUTENV SKBATOPHAJBHBIX CTPAH IpeAnOIMTAIOT Ipyroe
naspanne: «Homausu raasa». B camom Jpene, nerko 8oo6-
pasuTh, YTO 3[CCH YCTPEMIEHH HA 3eMJII0 [BA CBETSIXCA
KOIIAYbHX IJI1asa.
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B 3roM ¢03Be3lHH He pasd BUOBIXMBAJN HOBHE 3BE3[IHL.
Ojna u3 nux nosaswiach 8 134 r. u. 3. 8 ronose Cropnmo-
na orono 3seankl P. CobniTHe 3T0 BeCHMA BIBOAHOBAJO Tpe-
geckoro acrponoMa I'mnmapxa, koropmii mocmemms nocJie
9TOro COCTABUTH CHHCOK Hamboiee 3aMeTHEIX ssesu. Llean
ATGTO KAaTAJOTa COCTOANA B TOM, «ITOGH IOTOMCTBO MOTJIO
y3HaTh, IPOHCXONAT JH HA Hebe HefiCTBHTeNLHbIC M3MeHe-
HUD.

B 393 r. sipkasn 3seapa nosipuiack B «xsocrey Cropnmo-
Ha, npobaucras Ha mebe 0Koyo weThipex Mecsies. HaGuio-
Jilapime ee apaGCK@e AcTPOHOMHI OTMETHJIH, 9TO 4CBET €e
pasuszcHd cseTy JIYHBI B IepBYIO 9eTBEPTHY.

B cossespun Cropnumona pacmojioxkeH OJHMH H3 CaMbBIX
APKHX HMCTOYHHKOB PEHTICHOBCKOIO KOCMHYECKOI0 H3-
ayuenus — Cropomon X-1.

B XVIII 8. Cropnuon nepenec onmepammio; HaIy Jia-
JeKne OPEefKA OTPesaad Y Hero mpasyio KIemmiio, mpespa-
THEB ee B HEIHellHee cossesfiue Becos.

Crpener;. Becei. Boax

Cupasa R cospe3nuio CRopOuoHA IPHMEIKAET CO3BESINO
Boaxka, ciesa — cossesnme Crpesnbria.

Co3spesnme Crpesbija CTAHOBUTCA BHIMMBIM TOJIBKO B
nernee speMa ropa, xorna Counme yXoamT B NPOTHBOIO-
nomuyo cropony nebocsona. Ilpmcmorpesmuen R 3ToMYy
HesAPKOMY CO3Be3[IHIO, MBI CMOReM 3aMeTNTh HEKOTOpoe Mo~
nobue JyKa ¢ HATAHYTOH TeTHBOH W cTpeny, HampasieH-
nywo npsaMo B ronosy Ckxopmmona (cM. puc. 23).

BooOpaskeHne NpesHEX pPHCOBAJO B 9TOM MecTe Heba
¢urypy MmdmuecKoro KeHTaBpa, CTPeNSIONCrO H3 JIYKA.
I71o BTOopoil KeHTasp Ha HeGe. O mepBOM MBI FOBOPWIN, KOT-
na pacckasmsasi o cossesmuu [lenTaspa.

Cossespue CrpenpHa CHILHO «YIIIOTHEHOY NO3MHEHIIAMY
«OepefieIKaMuy, KOTNA CTAPAHHSMH (OPAaHIY3CKOTO acTpo-
roma Jlakaitna s XVI1I1 8. ciona 6nnw «8THCHYTED HEG0Ib-
mue cossesnus Temeckona (c rora) u Mumkxpockona (c Bo-
CTOKA) — ONTHYECKHX HHCTPYMEHTOB, KOIJIA-TO COBep-
NMBIIEX DOTHHHHY NepeBopoT B ecTeCTBO3HAHHHA. TaKike
C [0ra B 9TC CO3BES/IMe BKIMHMBAETCH KPACHBAs MOJKOBA —
cospesnme IOkuoit Hopoun, cocrosmee u3 cxabRX, HO
OWeHb BaMETHHIX 3Besl.

7 B. A. Marcumaues, B, H, Komapos 07



Spesnnr a 1 P cossesnua Crpenbna, pacmosnoReHHHE
ocobrsiroM mo cocenietsy ¢ IOsxmoii Kopomoil, moGonpran
TeM, 9TO BONPEKH NPHHATON TpanuiEm B 0603HAYEHHSX
OpUHAMJIe’KAT K OIHHM H3 caMulX ciaabux asesn. Onmako
n I'momapx, u Iltonemeil oTMevanm mx Kak MOBONBHO sp-
Kre m notoMy cam Dailep 18 yBajyieHusa K CTOND GOJBITHM
aBTOPHTETAM: He PeIIMJICH YPOHHTH «IOCTOMHCTBA» 3THX
spesy. Bupouen. netT HUIETO HeBOSMOIKHOI'O B TOM, 4TO 34
UpOmeNIIne [BA THCAUCHETHS OJleCK 9THX 3SBeSJ YMEHb-
muicA. Tepeph oHE Bo BCAKOM CIydYae HeSaMmeTHH M He
HIYT HH B KAaKOe CPABHEHNEe C TAKUMHE 3Be3JlaMH, Kak A,
0 u g, pucylomupe crerka M3OTHYTHII CTBOJ CAMOIO IyKa,
a Tamke Y, 0 H 7, msofpajKalonje cTpeday.

Jlast npoBEPKM OCTPOTH SPEHHES NOJE3HO MPHCMOTPeTH-
CA K 3BesHe V, PACHONO0;KeHHOH HEeCKOJABKO BHIE 0. 3Besfla
v — caMas IpeBHsis U3 NBOMHEIX 38e3], OTMEICHHEIX ACTPO-
womanmum: eme Ilronemein HashBas ee TymMagHoil B nMBOIHOIM.
[Ipu xopomies SpeHEy S[IECH MOKHO YBHIETDH HE OfIHY, a IBe
OaHSKO pPACHOJO;KEHHBIC SBe3[hl, DPA3NIEICHNIEIE PACCTOs-
nueM B 12 Yraoseix MHHYT.

B nanpasnenmnm cossesnusa Crpenpra HaxoauTcd HeHTp
nameil I'ajaktukm — ee sAnpo. B srtom mecte neba mb
MoJsKEN ORUTH On1 BUIETH OOIIMpPHOEe, PA3MBITOE CBETINE-
ecs HATHO, 3aXojAl[ce B cocennme cossesnua Cxopumona
u 3meenociia. o mogam ono nomssno On1i0 G CBETHTH. KAK
HECKOJIBKO ThicAT JlyH, yKopagmeass H 6e3 TOro KOpPoTKHE
aeraue noun. Ho anpo mameit Fanaxktuke ckprito 8a mup-
Moii, Hempospaunoii naa BHAEMoro cseta nuddysnoii ma-
Tepun. Ero snepeuic ynajocs cororpaduposars B 1948 r.
na Kprmckoil actpodusmueckoii o6cepBaTopPHE COBETCKHM
yaensiM B. B. Huxonosy, A. A. Kanuaaxy u B. 1. Kpa-
COBCKOMY C MOMOIIbI0 AJIGKTPOHHO-ONTHYECKOT0 npeolpa-
30BaTeNsl B HeBHIMMHX HHPpakpacHuX Jydax. lHak no-
Kasaau papmoHabaiomenus, sgpo mameii I'agjaxktakm npo-
ABNSAeT SBHHME OpHSHAKE aKTupHOCTH. OnO HEUpepBBHO
BHOpacHBACT BONOPON B KOJHMYECTBE, MOCTHrAKIMEM NOJY-
TOpa COMHEUHHX Mace B rof. Ecam npwHsite, UTo BO3pacT
Hamei TajakTuke cocTapafer okono 15—17 munnmapnos
jeT, TO MOJYYAeTCsi, 9T0 U3 ee spupa GOm0 srbpomeHo
OKOJI0 OJHOH BoCHMOH 9acTH maccel Bceil IanakTmirm.

‘Manernskoe cozpesime Becos, npuMnIKaoLiee K C03Bes-
muto CropnmoHa cnpasa, GHITO BBEICHO HECKOMHKO HOS(HEe
ApYTHX sojiMaKanpHEX cossesgmii. Ono 6Gruro «BTHCHYTO»
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mesuny cosseanuamu Cropnmona u Jlesw. B cossesnmm
HOBOOPYHeHHEIM IJIa3OM BHIHH BCEero TPH Spesinl. Bce
ocTanpHbE BHAUHMTENBHO cjiabee. Vs Tpex ymoMAHYTHIX
8BeS]] BePXHHA — 3T0 KAK ObL OCH BECOB, & PACIOJIOMKEH-
HHe HIUKe NOYTH CHMMETPHYHO jeBas M ONpPaBas 3Besjovu-
Ky — YaIKH, OTH $Bes[nl UMeIoT M coOCTBeHHRIe MMeHa:
«Kuddpa Aycrpammer un «Huppa Bopeanmey — «Hamra
orHasy B «Hamka cesepHasy.

Cossesnme Boska, npuMpikaomee K cozpesario Crop-
OHOHA € I0r0-3amajia, MOXO0Ke HA BOCEMEPKY U3 caabeix
spesy. IlpuemoTpesmiucs, MO:KHO, YBUICTh TAKIKE H TPETHE
Konpiio. lomyaaercs: menm, cocTosmas U3 TPeX INOBOIBIO
KpynHuX speHneB (cM. kKaprta B Ilpmmoskermm 3). CoG-
cTeeHHO, Bonk — ato npmHanne;xHOCTHL cospespus [len-
Tappa. I'pekn pacckassiBanum nereHmy o6 apkancKoM mape
Jlukaone, KOTOpHIl mpHHEC B ;KePTBY 3€BCY ONHOrO H3
CBOHX ChHOBeil. 3escy HE IO Jyille NPHILIACH TAKasl Kpo-
BOJKANHOCTh M B HAKasaHHe OH npeppaTHa Jlmkaona B
CBHPENOro BOJKA, KOTOPOTO yMePTBHII cxennlii m 6xaropon-
uBlii KeHTaBp.

Opuon. Boapuioii Ifec. Mansrii Hec

Mun¢ugecknii oxornuk OpuoH BrcTynaer Ha nebe B
GBepRaIOIIJ;GM OKpPYy:HeHHH APKHX 3Be3, BXOOAMUX B CO-
3BEBMINs, KOTOPHE HOCHT HA3BAHIM ;KHBOTHHX: Boapmoro
# Manoro Ilca, Tearna, 3aiimga m Epmuopora. Bee sti
co3Be3uAad ABJAIOTCA OOIJIMHHBIMHY YKpal]IeHHHMH 3SUMHE~
ro ueba (pmc. 24).

Cossesmue OpmoHA YNOMHHAETCSI BO MHOTHX JIPeBHHX
mcrounukax. O Hem rosoputcs B 6ubneiickoli kanre Wosa,
o neM pacckaspann Iomep u Pecuon. Tpu sipkme seesyn,
pacnosio;KeHHBe HA npsAMofl junum — &, € u {, Hocar
cobcrsenHpe mMeHa «Muntakay («llosicn), eAapammam
(«Hurra smemuyrav), «AavHmrary («Ilepessse»). Ciaosmo
OTpoMELIH CHON, NepesssaHHIl nocepenuHe, 9TO CO3BO3-
nie npoTsHyaock Ha 30 rpajycos ¢ cesepa Ha 0T, IpHIeM
BepXHAA W3 Tpex 3sesn, obpasyromux mnepessass (0),
JeKUT TOYHO HA JmMHHE HelecHoro sksaTopa. Bsepxy
«cHomay cyesa GimcTaeT KpacHosaTas 3sesna berenrreiise,
BBepxy copasa — BemnsTpuke, a BHESY copasa — Pu-
rear u caesa — Caiid.
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B mmxueeit wactn co3pe3qna suUHH 3eesin «Meuad,
OKpyswenmpie caabo ceeTAMmeicsa TYMaHHOCTHIO. ITO Of-
Ha M3 HeMHOruX JuPPY3HHLIX, T. €. PACCESAHHHX TABOBLIX
TYMAaHHOCTEH, BHIUMHIX HeBoopY:keunuM ruasoM. Oua
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Pre. 24. Tpynma coseesaus Opiioma. 3uMHRH TpeyroJbHRK.

CBETHT B pe3yJibTaTe BosfeiicTsua yaprpaduoseToBoro uaniy-
YeHNA OTPOMHEIX TOPSAYAX 3BE3J, PACHIOJOKeHHBIX BHYTPU
TYMAHHOCTH. OHEpPrus HeBHIHMBIX YIbTPadHONeTOBHIX JNY-
geii BO3OY;KIaeT aToMbl TYMAHHOCTH, COCTOAIIRH W3 pas-
pesHeHHoro BOAOPOTa, KOTOPHE NepeH3yydaloT oTy BHEp-
THIO B HaNasoHe BHmMOro ceerta. Taroi pusmueckmit npo-
HecC HA3bIBACTCA JAHMUHECYCHYUEL.

Opuow — cpenoToune MHOKECTBA T[OpAYAX roNy6HIX
3Beaf, I JHIb OflHA 3BE3[a COCTABISET HCKJIIOYCHHE —
KpacHBI rurant bBerenwreitse. B stom Gosee wem sghdex-
THOM CO3BeSHHH JiBe 3BesIhl Nepsoil BEJWYHHH, YeTHi-
pe — BTopOd, CEeMp — TpeTheH, HABeHAANATh — YeTBep-
toil. Ho i cnaGne 3sesnrr 061ananT gocTATOYHO MHTEpec-
HEME cBoitcTBamMu. Takosa 3sBesga ), PacloONOKEHHAS B
nenTpe tymaugoctn Opmona. B campiii neGospmioil Tede-
CKOIl 9Ta 3BE3[[OYKA PACHAJaeTCs HA YETHIPe, PACHOJIOKeH-
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HHE B Buje mpasminBoit Tpamenym. Ha camom nere 3pmech
HAaXOAHTCA B TeCHOIl KOMHOAHHH OKOJO THCAYH 3BE3..
Ouu-10 1 @ONCBEYNBAIOTY TYMAHHOCTH, MJIOHMIANL KOTOPOI
B 17 pas mpesocxonuT nIOmManb BEUAMMOro mEcka JIyHEL
He cayuaiino, BeposiTHO, HASBAHHE 5TOr0 CO3BE3NHA He-
KOTOpHi® YUYEHHE CBABHIBAIOT C JIATHHCKUM «{uIaMMEpOH»Y,
YTO BHAUHT «HECYIIMil CBET».

3sesna o Opuona — Berensreiise, ofssama cBOMM Ha-
spaHneM apaberomy caosy «M6t anp-mirayaa». B nepesonie
HA pyceruil 3Bk 5T0 osHAauaeT «lIpasoe miedo Besmikamnay.
Berespreitse — onpa ns caMmpix Goapmmx 38sesN, B XOTH
OHA yCTymaeT TAKHM BeamkaHaM, kKak AHtapecy, o lep-
ryneca u & BosHuuero, BCe ke [maMeTp €€ IpPeBOCXOINT
COJHeYHBIH B TpmCTa pas!

Ho Be ona camas Apras 3pesfa cossesnusi. I1o suguno-
my Onecry ee npesocxomut P Opmona — Purens (me
OyTaTh CO CXO:KHUME HaspamusMum 3eespy Peryn B cos-
pesgun  JInBa m Purmns-Tlentaspyc B cossesgun Ilen-
taspal). Haspamme «Purear» Tamke OpoHSOINIO OT
apabekoro caosa «Pumx ans-mmaysa» —«Hora senmkanay.
Jdra Tpoiiras romyGoBaTo-Genasi 3Besga C ApesHOCTH Cary-
JRWIIA MOPeXOIaM B KauecTse HeOECHOro OPHEHTHPA, B34 970
ee HaspiBasm Taske «Mapuraye Acrepyr—aMopekas 3sesgan,
JI10GonHTHO, YTO OTrONOCKOM PEJHTHOSHOLO MNOIMTAHMS
5TOH 8Be3JnI SABJIACTCH HAIMYME B CHMCKAX KATONHYECKUX
careix Mapusst m Acrepei.

Purenr — omma u3 caMeix sprux 3sesy Ha Hebe, si-
AHMBIX HEBOOPY:KEHHHM ryia3oM. I0aToMy m Temepn, Kak
¥ B IPEBHOCTH, OHA CIY;KUT HeOECHEIM OpHEHTHPOM H OT-
HOCHTCA K pSANY ACTPOHABUranMOHHLIX s3Besn. Dureck Pu-
ress TeM Gosiee MOPASHTENeH, UTO CBET 9TOH 3BE3ALI HRET
no "Hac 1000 ser! Barasunre Ha Purens B AcHy0 MOpO3HYIO
HOUL: ceffyac MBl BHIMM €ro TAaKHM, KAKEM OH OBUI BO
Bpemsa kHsA3a Brnanmmmpa Hpacroe Conmsimro.

Tperssn no Guecky ssesna Opumona—yp—HaskBAGTCH
«Bemnarpuke», or JsatmHCKOrO caosa «BomTeanHHIEAY.
IlpasunbHee ee 6b110 Obt HA3BATH IEBHM IJIEUOM BEJIHKAHAY,
TAK KAK MMEHHO B HTOM MECTE HA pHCYHKaX m300paxaiacek
yOoMAHYTas 4vacTh Tena Mudmueckoro oxorHmka. Jlyro-
oOpasHas nenouxa caabHX 3BRE3, PACHOJIO:KEeRHAas mpasee
v, uzobpamana mur OpmoHa, NPHRPHBAIOOHN €ro or
pasbapennoro Obika—cocennero cossesgust Tenpna, DBee
3BE3MIbl (IOUTAY 0603HAUGHEI OHOH M TOM ;Ke OykBoil .

101



Ha Takom e paccrosnmm oT mac, kak u Puress, Ha-
xomutea 3Bespa ®x Opmona — rony0oBaTo-Oesimit ruraur,
oGpasyonuii «IpaBylo HOI'Y BeJHKAHA», CIETKA NPHKPH-
TYIC «I€YOM» — OTCIO[a ¥ HasBaHue a7oil spesgnt «Caidy
(nc-apaberm  «Mew).

Taxum obpasoM, sipkme 3Be3HBI YeTKO 0003HAYAIOT IG-
ac Opuona, ero mueyn u Horu. Ho roioBy upmxonmics
¢MOMBICJIHBATLY, [JANA HA AOBOIABHO CJIA0YI0 TYMaHHYIO
SBE3JIOYRY A, pacmoiioikeHuyio soime Detenpreiise u Be-
aaTpukca # ofpasyromeil ¢ HEMu QHCYpPY DOYTH paBHO-
GelpeHHOrc TPeYTroMbHUKA. OJTa 3Re3a, eie Gosee masie-
Kag, wem Pureas, mpeeocxogut ero mo TemmepaType n
SIPKOCTH ¥ NPHHAIJIHUT R Yuciay Hambosee ropsumx 3Besy.
Temnepatypa ee unosepxuniocts nocruraer 30 Teicsiy rpa-
AyCOB, YTO B INECTH pas BHINE NIOBEPXHOCTHOH Temmepa-
typst Commnia. K romyGorato-Gessiv ruranTaM npHHAJIIE-
saT u seesnst «[losica Opuonas.

Cnera ot «Ilosica» Opnora B cossesguue Bonnmoro Ilea
Orectur Cmpmyc — spuaitmas 3pe3na scero HeGa. Jlnsa
ofo3HAYe sl ee BUJUMOr0 ONECKA HOPHNUIOCH BOCIONIL-
30BaTBCA OTPHIATENIBHOI 3Be3MHOH BeIMYUHOI @umiyc
1,46».

Ha teppumropun mameit crpaust Cupmyc yrpamaer
BEMHUe BEUepa W HOYI, NEPeJUBASCH PAlY;KHBIME KpacKa-
M1 HH3KO HQJI FOPHSOHTOM B IOKHOI cTopoHe HebGa. Bpan
A1 HAH[PTCH UeJ0BEK, KOTOPHI XOTs OBl OMHAMIBI HE 006-
PATHJ BHEMAnusA Ha BTY u3YMHTEIBHO KPACHBYIO 3BE3NY,
Koropoil B J[peenem Erunre mokoHAINCh M IIPHHOCHIH
SKePTBEL

J10 JNerko moHATH: BeNb B IKHHX mmporax Cupmye
MOTHMMAeTCA SHAYHTENEHO BHINE M moToMy OJeck ero eme
Gonee Breuatiser. Ilepsoe mosisnenme Cmpmyca B nyuax
VTpeHHeHl 3apy CaYKuiI0 ISl erunTsH CBOETO pONla Ccur-
manoM o Gnmskom pasmmse Hmia, of KoToporo sasuceso
Gnaronmencrsue crpads. Myrabie somst senmioro Hmma
[PHHOCHIN Ha NOJS NJIONOPONHHII MJI, ¥ erunTAne BCerjaa
¢ neTepneHMeM OKHJIAIHM €r0 OYePeHOTO pPasiHBa.

T'poMkuMu 3pyKaMm TpyG BO3BEIANH KpEIni HAPOLY O
nosisienun Cupmyca, B 4eCTh ero YCTPamBATHCh MPasJHe-
€TBA, KOTOpHE IO TPAMNLHM [EPeIUIH 3aTeM K JIPeBHIAM
puMIIsTHAM, a soocheicTsun 1 k HaMm. IlpaBma, B Heckouan-
ko nubie cporun. Ho Tem He MeHee JJIA KaKJIoro M3 HAc
YEM-TO JIOPOTO CI0BO (KAHIIKYJBD, KOTOPOE BO3GYRIaeT B
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faMsaTH NPUATHHE BOCHIUMWHAHHA MMKoabuwX Jet. Ilemo B
TOM, 4T0 cossesmne Boapmoro llca no-aarwinm HassiBaer-
ca «Kanuc Maitop», n noromy cBoGonibie o1 3ausATHit mpasa-
grunne o B Jlpesnem Pume crasm maswmpateca «kaHi-
KVJAaMH», T. . ¢cobaupmyMy THAMIDY,

Haspaune CupnryC OpoHMCXOIHMT OT CAHCKPHTCKOrO
«caapy — «cnaArey. Orcropa w Hasmanue Cupmm — «Cser-
nas», «Conueunasy ctpana. Ermmerckoe nassanme 3Toi
spesnnl «Cotme» Tamske osHauano «Jlywesapmasi». Bocxon
«CobBaubeit sBesgny — «CTena KamEKyJda» COBOAAN C
HACTYNIGHNeN CHILHOH JKAPE, H MOTOMY JIPeBHHe MODTHI
Bepriaaii (T0—19 rr. no H. 2.) u l'oparmit (65—8 rr. mo
H. D.) peroMenpmoBasm EuTensM Puma ymansatees Ha O7-
JBIX B IPOXJAHHE BarOPOJHKE POIH.

fiprmit 6mecr Cupmyca o0bsCHSRTCS He CTOALKO €ro
BHICOKOIT CRETIIMOCTbLIO, CKOJIBKO TeM, 4YTO 9TO OfHA H3
emmraiimnx K uaar 3Besn. Ouna Bcero BuBoe JasbIe
o Heurorpa m HAXOOHTCSA HA PACCTOAHHH HEBATH CBETOBBHIX
ner. I cosarnenuto, Tak Gyner He Bcerma, mMOTOMY 4UTO pac-
croanue Meskny Haumu m CumpuycoM yBeauampaeTcs Ha 8
KIJIOMETPOB B CEKYHIy — CRODOCThL, BIIOJHE [IpPENCTABH-
Masg Vi COBPEMEHHOTO WJIOBEKA: C TAKOH CKOPOCTBHIO
JNeTal0T KOCMOHABTHI BOKPYT SeMid.

Bansre, gext Cupuyce, paciionoensl CIegyonue 38esIb:
a lHeutaspa, «lporcuma» Ilenraepa, 3sesma Bapuapna,
Jleiiren 726-8 (8 coseesgmm Kuta), Bonesd 359 (8 cosses-
mau Jluea), Jlanaeg 21-185 (B coseesgum Manoro JIssa).

Cupuyc mMeeT CHYTHHK — MAaJIEHBKYIO 0Y€Hb MIOTHYIO
3Be3Ny, TAK HaspBaeMbit Oensiit kapauk. «J/[BoiicTBen-
nocter Cmpryca TeopeTHIecKH OBLTA HpeAcKasaHa HeMerl-
rgEM actponomoy Beccenem B 1844 r. Acrpouomm Ilerepc
1 AyBepe BBIYMCIWIT IPEINONATAEMYI0 TPAEKTOPHIO ero
asmrenns. Yepes 17 ner 3HaMeHuTHIl aMepukanckuil om-
Tur Anssan Kiapk, cosgasmuit B 970 Bpems 906-canTumer-
poBbiit 0GheKTHB [AA Teneckoma Jlmkckoil obcepraTopui,
31 suBupsa 1802 r. oTepua RONTOAIAHHBIL COYTHHR.

Brie cossesnmsi Bonsmorc Ilca pdcmonoskmncsa mpy-
roii «Ifec» — momeHbiTe., OT0 COSBEsSOHe TAaK W HASLIBAeT-
ca: Manmit Ilec. B mem Tonbko opma sipkas 3Be3ga —
TTponuot (@), 10, KaK MBI y;Ke OTMeJalH, 31y 38€31y HeBos-
MOM(IIO I UpEMeTHTH, Tak Kak Ilpowwon, Dereasreiise m
Cupnyc o6pasyor urypy OTPOMHOTO (3UMHEr0 TPEYroNb-
HEKa». llpmcamoTpmrecs K HEMY — OH paBHOCTOPOHHHIA.
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flprasi mesras spespa Ilpommom — ojHa W3 CaMEIX
Gruskux K Ham 3sesn. CBeT or Hee MOXOmMT HO SeMIM npu-
mepro 3a 11 ner. 14 moaGpa 1896 r. acrpornomy IlleGepno
nocyacTauBaioch OTKPHTH y Ilponmona cnyTenk, nomo6-
Hu# coytHERyY Cmpmyca.

Bceero B cossespur Mazoro Ilca smamo 15 ssesp. Bro-
pas no GlnecKy 3sesga BTOr0 CO3Be3OHUs [, pacmoioKen-
Has Henopanery or Ilpommona, sipasiercs: 3sespoit TpeTneil
BeJINYUHEBL.

Envnopor. 3asg

Ecam Gnt He «3nMHEA TPeYrolNbHHUKY, HENETKO On0 OH
Haiite Ha HeGe cossesgue Emmuopora. Ero mennss massars
MQJeABKAM: OHO IHIOL HEMHOTO YCTYHaeT mo IWioljagu
cosseamuio bimsnerior. Jla  3pesy B HeMm, BIIMMBIX Xe-
BOOpYHEHHBIM rnasoM, He menee 80. Ho ma rnas omm mano
npuMeTHb. UeTsipe cambie ApKue u3 HHX MMEIOT BCero JHIIb
yeTRepTYI0 3Be3AHYy0 Bermumny. Jla m rosopmTh 06 3ToM
CO3BE3IUH, MOKeT ObiTh, HE ctomno GBl, HO Belb 3TO 3Beph,
sxomsiumu#t B ceuty oxoTHuKa OpmoHal

FnuHCcTBeHHOH HOCTONPHMEYATENBHOCTHIO 3TOr0 CO3BE3-
a0 Asasiercss smamenmTas nupdysHas tymannocts «Po-
3eTKa», KoTopas Ha (Pororpadusix BHINSANHT KAK HParo-
LEeHHO0e IOBENHpPHOe H3EeNHe.

Kakoii oxoTHuk Mo:xeT oGoittmch 0e3 zaimmal Bmpmmo,
NpPeBHAS OXOTHMILS CTPACTH 3ACTABANA IIOMECTHTH HA
ne6o nox Horamu OpmOHA ¥ 3T0 TPANHIMOHHOE JKHBOTHOE.
CosBesgme 3alind COBCEM HEBEIHMKO, M XOTS HEKOTOpPHIe
JNI00H C PaBBHTHIM BOOOPAKeHHEM MOTYT UPH HM3BECTHOI
posie GaHTA3ME YBHAETH B HeM 3BepbKA ¢ ANMHHEIMM yIIa-
M1, BCE-TAKW lierde CPABHHTL (UIYPY ITOTO CO3BE3NHSA C
IHPOKO PACKPHITOM KHHroii. BrpouenM, HACKONBRO MOMKeT
6LITh BEJMKA PA3HHLA B CONOCTABIEHHAX QHIYp co3sespmmil
¢ peannunMu ofpasaMu, morassiaer apaGckoe HA3BAHNE
cosnesmusl  «Apm-anp-mRaysay — «Omopa  BerHKaHA»,

Cosgespgue 3aiira m3BECTHO C caMBIX JpeBHEHIIAX Bpe-
meH. B mem 37 supmMBiX HEBOOPYHEHHHIM TJas0M 3Be3f,
IBe U3 KOTOPLIX TPeTheH BeIHINHBI, INeCTh — JeTBePTOM.
B T0M cO3Besgum CKpPHIBAaeTCA HHTepecHas (MAJHHOBAA
spesnay I'mupa, smumast B weboanmoil Texeckor. Toamy,
KOMY yJaeTcs Ha Hee NOCMOTPeTh, OHA HNOKUKeTCA MOXO-
Aell «HA RAILIIO0 KPOBH, GPOMEHEYI0 B TeMHYIO rybb He6ay,
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Teaern

Ho v Epnnopor, am 3asn, un Bepsbie OXOTHHIBH (ICH
ne npuBieKaioT B MaHHE MomeHT BHEManmsi Opmoma.
Best gurypa oxoTHuka ycrpeMieHa HABCTPETY pasbspen-
nomy Tenvny — orpomvuoMy H Morydesmy Onixy, KOTODPLIA
sBeTan Ha OHOB B yrposkarome puHynca Ha Opuoua. Bpan
aun OpuOH MOKET pAaCCIMTHIBATH Ha CBOH 2¢emepHBi niut,
BHICTABNEHEEIl HABCTpedy 3Bepro. J3anor ero mobems —
B WCKIIOUMTENBIION NOBKOCTH H CHIE.

Tenenm — emsa ju e camMoe 3HAMCHHTO® COSBESHHE H3
veex cossespguil 3ogmaka. O HeM ymoMuHAOT MHOTHe HCTO-
pugeckme xpoEmkun. CosBesgue XapanTepusyercsl rpyiLioil
3Be3d, xoTOopas HAamoMuHaeT JartaHcKkyio Oyxsy V (cu.
puc. 24). Keraru, coppesennas uponucHas Gyksa A, Bejy-
mas MpOoUCXOMHCHH2 OT JPEBHEEeTANeTCKOro Heporimga,
obosnauaBmero ceameHHOro 6pka Anmca *), mpencrapis-
er coboil HE 9T0 MI0e, KAK MePEBePHYTYI0 GRUBI0 MOPHY
C OBYMsA poOramm.

B cossesnqun momuo macamrarh 125 3Besp, mOoCTYiHRIX
HaOIIoNeHNI0 HeBoopy/ReHubM rrazoM. Cpegu HuX Buipe-
HAsfeTCs cBOEH APKOCTHIO KpacHOBaTas 3me3ga Anpuedapai.
Ee massisaror rarske «l'naszom Tensra», xorst GyKBajbio
cnoso «Anmppebapamn» mepesoguTcs ¢ apaGCcKoro Ha pyc-
ckuit kar «Cnepymomasy. JTa 3BE3NA CHENYET B CROEM Cy-
TOUYHOM JBIGKEHMH 3a n3BecTHOU rpymnoit 3sean dlnessiw,
TIpecTaBsiIolIell OMMI0 N3 HEMHOIHX PACCESHHBIX 3BE3IHHX
CKOILIeHHil, BHAUMEX HEBOOPY/HEHHBIM CIA30M,

Anrpebapas — orpoMamil KpacHRI{ ruranT, pacioio-
sKeHHHN Ha paccrosamm 70 cseToBeIX neT oT Hac. Ha neGe
HEMHOTO APKUX 3RE3J, KOTOPHe MOTJIH OB CPABHHTHCH C
HOM [0 HHTeHCHBHOCTH OKPACKH — DPasBe TOALKO AHTAapec
B Cropmuone, berensreitze 8 Opmone u Aprryp B Boso-
pace. Axappefapan ymalnsercs OT HAC €O CKOPOCTHE)
oxono 30 xa/cen.

B Jlpesnem Pune (3 Tic. ner po u. 9.) 9Ty 3Besnpy ma-
apipanu Ilananmpuysom B gects Gorumit 1lazecwl, moKpo-
BUTeNBHUOB! OACTYXOB H CTall. B Ty 310Xy BecHa Hadmna-
nack ¢ opoxoxkperus Conupa Hag AnpgebapamoM: MMelnio
tam Obiia TOURA BeceHnerc pasHopgeHcrBud. Temeps, kax

&

*) Unu or ¢umnkuiickoli OYKBH «ased», Haapamme KOTOpOL
osHauaer «OhIK»,
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M3BECTHO, TOYXKA BECEHHEI'O paBHOJIeHCTBHH nepemecwmacx; B
cosgesque Pni6, ormenemvoe ot Tennya cossesgmem Oerma,
CnegoBaTelnpHO, BO3PACT ACTPOHOMHH HOKAK He MenLiue
D THICSAY JerT.

ITosisnenne Ilnesiy nepen sBocxomom Conmpa osHagaro B
JpeBHOCTN HAUano rofa. A mX BeYepHAS BUFMMOCTDH OHpe-
gensna Hadado sumpl. Croan sasikmoe snavenne Ilnesan s
X034MCTBEHE 011 ;KM3HHA NPUBENO K TOMY, 9T0 3Ta 3BE3IHasH
rpynoma 3aEuMaer oco00C MECTO B PeNMIHnO3HHIX HEpemo-
HUAX ® nn'repa'ryprmx NaMATHNKAX.

Cnopo «llnesimi» OPONCXONHT OT TPETECKOro CIOBA
«nnefiacy, YTO BHAYUT MHO;KecTs0». B camom pene, B dTofi
TecHoli Kyuxe Mo:Kuo Hacdutats mo 0—9 ssesp. Omuako
HPOCTOTO OHHOKIA AccTaTouno, 9To0LI yBeJIHYATH IHCA0
BANHMBIX 3[ECL 3BE3J B JCCATKHU pas.

Cornacuo mmdonornm Ilnesagst — powepn rmTama Afr-
naca (Araanra), uMeneM KOTOPOTO HasBay ATNAHTIIECKHIl
okearl. 3a ydactue B Gophbe nporur GOros oH G OCY:Eel
HapeRy mopuep;kueaTh neGecunii crom. Waobpamenue ato-
ro THTAHA YKpallaio mepBne COOpHMKH reorpaduueckmy
RapT, OTKYNA NPOMBONLIO pACHPOCTPAHEHHOe Ha3sauupe
«rnacy. Jlo omioMy u3 MEpoB ceMb cecTep, Tpeclenyenne
OpuouoM, BHHYRISHL GbLim MOJHTL GOTOB O CHACPHHH H
GunI TOTIAC IpeBpaiiersl B ronybeil 1 epeHeceHs Ha HeGo,
rpe cranm aumdamu. [lects u3 HAX BeTymmian B cemeinnne
yanl ¢ Goramm — Maiia, Inexrpa, Taiirera, Ansruona,
Hexneua, Actepoma. II nmurs cempmas, Mepoma, smimna
samysx 3a cMepruoro Cuauda, crpomrens Hopuuda. Opgna-
KO 3eMHLIe 3acnyrd pas Goros Hmdero He snagmaum, 1 Mepo-
pa B HaKazaHme Gnura BHHYMHIEHA YEOBOJBCTBOBATHCH Ca-
moit caaboif, mouTy ueBuammoil 3Bespouron. Camas sapras
spesga 8 Ilaesgax — Ansimona — reua [loceiigoua.

Bcero B Ilnespax macguTHBaeTcsi HECKONBKO COTCH
3Be3n, B TOM 9HCJe 3HadHNTeNbpoe YHCI0 O09YeHb ropAInX
ronyGosaro-6e;ioro ppera. Mx Bsammmas 6GamsocTs e
cayqaiiHa: 3Be3Qbl — YIEHH CKONJEHWs CBA3AHH ¢u3n-
yecKH, a ckonnexme Ilnespn ogenb MoOJomoe H BBE3L B
HeM elme e ycmenm «pa3bpectuchy. Fclm BHI BO3bMETE KY-
COYRK TPAHHTA, MOKeTe ObiTh JOBOJBHBI TEM, ITO AEPIKHTE
B PYKe HEeuYTO, BO MHOr0 pa3 0oJee gperHee, uemM TH 3BE3NbL
TpaHHTHl BO3IHHKIH HAa BEMJIG MHIJAHApABL  JeT Hazapm,
sospacr llneax epsAm an mpessiIaeT TPHALATH MEIIHO-
HOB JieT.
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Uirepecuoit ocobernoctsio [laesy siprnercs nanmdme B
HEX GOJBIIOr0 9UCHA TAK HABBIBAEMbIX BCILIXHBAIOIIHX
3BE3J, OTHOCAINMXCH K KIACCy KPAacHHX Kapamkos. Bo
BpeMsl TAKMX BCOBIIPK 3BE3la B TEUPHHME HECKOJNLKHX MH-
HyT WIH JayKe CeKYHJ ysenudssaer cBoii Gleck B corTHH,
4 TO W B THICSIH Pa3, a 3ATEM YePe3 HECKOIBKOC JIECATHOB
MEHYT BO3SBpAIAeTCS K OOBIIHOMY coctosiHuio. IIpm atom
vy pApma 3sesqn, oTHocsmmXcsa K IlnespgaM, BCOBIKE perd-
CTPHPOBAJIHCH 110 HeCKOAbKY mecsatkos pas. CornacHo mof-
cuetam akagemuka B. A. Ambapuymsma, oGmee dIucio
BCOLIXEBAIOUIMX 3Besqy B Iliesimax mosskno OwiTh HE MeHee
Tpexcor HBamuatd. MOKHO NpPeNoNoRUTh, ITO BCIIBIXH-
BalOMipme 3BEBAN TAKKE OTHOCATCH K 9IHCIAY MOJOMBIX KO-
CMHIECKMX OOBEKTOB, Y KOTOPHIX erme BaMeTHO INpOsIBJs-
eTcsA HeyCTOMYMBOCTH, BHOMMO, XAPAaKTePHASA NJS PAHHUX
CTaiuii CyIeCTBOBANHS B3Be3HHBIX Te.l.

Takum 06pasoM, no Beei BeposTHOCTH, OINH30CTEH 3BE3,
KOTOpHe BXOEAT B cocrak Ilaesp, obGbscusAercst TeMm, 9To
9T0 3BE3MOBI-MIANEHI(bI, KOTOPHIE OMme HE YCIeIN (BHIIETeTby
M3 POJHOrO THE3JA M IPONOJIKAIOT HHTH, (TECHO IPIKAB-
mucky Apyr K apyry. Beposso, B GymyimeMm oum pasie-
TATCS M CTAHYT CHATH B CAMHX pAasuBX YIacThax Heba.
Ho ecnm 270 menyunrcs, T0 4epes MHOTHE MUNIHOHBI JeT.

He nposisunack nu ocofadg muarymiuss B HAPOAHOM pyc-
ckonM mamvenosaumn [lneam «Ytuuoe rmesmon? Cosnape-
une? Ho rar uacto omu Gniaior! Bemommurte: Bera —
Jlagazomas nTavay — npubNAMKAeTCsT K HAaM,

Bupouem, ects y Ilnesan u eme oo BeCbMa BRIPABHTEN b-
Hoe pycckoe Hassaume: «Croykaprby. JleficTsuTensno, cKom-
neime roput Ha HeGe, KAk CTO JAJEKHX OrHeil, M JIywmero
HMEeHH npHIyMaTh 61:1.710 HEBO3MOKHO.

Seespel, OKpy:Kaomme Anpmebapam, TAKKe COCTABIsA-
0T paccesHHoOe CKomlenne, XOTA #M e CTOAL 3aMeTHoe.
AcTponoabt HA3HBAIOT ero «[HATED OT TPeYLCKOTO TIATOIA
«ruiiem» (MOIUTH AOKOEM), TAK KAK B NPEBHOCTH IOSBIe-
IHe 9TOH 3BE3AHON TIPYNIB I[IPEANIECTBOBAIO INEPHONY
NOKTeH.

Ilpsmo wapm OpmomoM, mO COCENCTBY CO  3BE3EOIL
{ Tennia, 8 1054 r. Bcopxuysna oueHs sipKasi HoBAA 3BE3MA.
Bexope ona nobnekna u maMaTh o weil nczesna. B 1758 r.
Meccre, 3aHEMAsCh UOHCKOM KOMET, OCHAPY;REJ 3Hech
TYMAHHOE CBETAIeECH ISITHO, KOTOPO® MOKHO Obllo Npum-
HATHL 82 Komery. H tak Kax Takux naTen na mebe ocrasaloch
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moBoNibRO MHOrO, ¥ Mecche BosHHKIA CHacTimBass MBICIE
3aperncTpHpoORATH BCe IopobuLe maTHA, YT00L B ganbaeii-
mem 6e3 moMex paskiCKuBATH CBOM JIOOMMBIe KOMeTHI. Ty-
MAHHOCT, B Tenbrme OH OTMETHI HOMEPOM OJIMH.

Tlosnmee B Goliee CHILHEE TEJAECKOIL! YAANOCH PACCMOT-
peTs ee nprayanuBy0 (OpMYy, HAOMUHAIOMIYI OFPOMHOLO
kpaba, 32 970 TYMaHHOCTh monyduiaa mms «HpaGosmpHoin.
Teneps ke 270 oguH u3 Haubonee MONYNAPHHX 0GTHERTOB
He(a. YCTaHOBIEHO, YTO TYMAHHOCTh BOBHHERIA B PE3Ylb-
rate scnsiike B 1054 r. ceepxHosoit 3Besmsl. Macca Kpa-
OOBHOHOM TYMAHHOCTH, BHINMO, QOCTHTAeT OJHOM NECATOI
macesr CONHp@A, 9T0 CBHAETENLCTBYET O T'PAHAHOBHOM MAac-
mrabe B3PHBA CBEPXHOBOIL.

J70 cpeTsAmeecs rasosoe OONAKO HNPONOJIKAET pAaCIIH-
paTeesi co cropoctbio 1000 ka/cex. 3a TeicATy ¢ nmIEEM
ner, NpoIIENMHX C MOMeHTa B3pbiBa, rasosas 0060T0IKa,
cOpoImeHHAas 3Be3NOil, pacmmpmnach [0 AUAMETpA OKOJO
IIecTI: CBETOBBIX JIeT.

HaGnopenus norasanm, aro KpaGosupras TyMaHHOCTE
ABNAETCA MOINHBIM NCTOUHMKOM PafHOM3NYYEHHSA (TPeThs
0 MOIHOCTH KOCMUYECKAs PAAMOCTAHOMS IOCNe PafmHo-
HCTOIHHKOB B cossesmusx Haccuomen m JleGens).

Cornacmo COBPEMEHHBIM MPeNCTABIEHHUAM 3T0 H3JIyde-
1€ MOPOKEAETCH P [BIGKEHHHM 3JIEKTPOHOB C OKOJIO-
CBeTOBHIMH CKOPOCTAME B MATHMTHBIX MOHSIX.

B neutpe Kpa6osmauoil TYMAHHOCTH BHIHA 3BE3I0YKA
16-# 3Be3xHOil BENWYMHBI — NYJABCAP, OCTATOK B3OPBAB-
meiics 3Be3qpl. JTA 3BE3MOYKA — NOKA YTO eNUHCTBEeHH bl
H3 H3BECTHHIX ITYJBCAPOB, KOTOPHIl YHAJNOCH OTOKNECTBUTD
¢ ontugeckuM 06nerToM. O6 OCTANBHBIX NMOKA HAM MOTYT
nosenfaTe TOJNBKGC PagHOBOJHLI.

Kosepor

Jlyairee Bpems BEAWMOCTH 3TOCO CO3BE3NHS B CEBEPHOM
polymapum — HIONL ¥ asryct. OgHaKo M B 3TH MECSIbl
co3sesgme I{ozepora pacmono;ReHo HM3KO HAJ TCOPI30H-
toM. OHO He COREpP/KHUT CKONLKO-HHOYHNL SIPKUX 3Be3Q
O0TOMY He mpHBlekaeT K cebe oco00ro BHHEMAHS.

N manpacuo. Hosepor — o0fHO H3 CcaMBIX KPACHBHX
cossesfimii. OHo moXo:Ke HA NErKYyI0 Ta30BYI0 KOCHIHKY,
paccrenenHyio o Heby. HocmOHaBTH, He pas wWCIONB30-
fasIiHe 9TO CO3BE3JHe B Kauectee He(eCHOTO OPHEHTIPA,
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naspanm ero Oosee KOHKPETHO: ieTAINee KpPHLTOb.
1 s camoM pene, s ogepraHOH co3sespusi Kosepora Mox-
HO ysWeTs, Gurypy COBpPeMEeHHOI'0 PeAKTHBHOIO CaMole-
T4, HAIIOMHHAIOUWEr0 N0 (opMe NIHPOKUH TPeyroJbHHK
(pmc. 25).

FmereM 270T0 CO3Be3muA [0 HEMABHEI0 BPEeMEHH Ha-
3RIBAJCA IOKHBIH TPOIMUK 3eMAH: JiBe THICATH JeT Ha3aj

fosepos

=9 w'
Poriazseaym

fortriar Peiba
Prec. 25. Cossespma Hosepora, Bogones w IOmxmoii PuiGH.

¢ Kosepore Haxommnack TOYKa BEMHEr0 COTHOECTOSHHA.
3umMHero, pasymeercs, HJs CesepHOro Mmoxymapus mna-
HerHl — B I07KHOM JKe NONYIIApHd B 9TO BpeMs HacTya-
no nero. B Hame BpeMst HAYAJA0 BHMB] B CeBePHOM NONY-
mapum coorsBeTcTByeT monokenumo ConHua B CO3Be3NHN
Crpeasna.

VY cosseagma Hosepora gse 3Besgsl o, PACIIOOKEH-
HBIe OYeHb OIE3KO omHa 0T ppyroit. OHu COCTABAMAIOT
npaswil BepxHu# yroa rpeyroasnuka. Ilo cyrd mena aro
nsolHAas ssesna. Jlomm, ofaagaiomue xopolmum 3PeHHEM,
JerKO MOTYT 3aMeTHTH o010 HA rnas. OGe 3reagsl — TpeThel
BeauauHp. UyTh noHmKe BHmHA 00NafaoOnas UPUMEPHO
tarkuM ke GnecroM 3Besma . 3sesgnt o mw f BocAT apab-
crkoe Haspanwe «Capg an-mRabmry, 4TO 3HAYHT «PAKOCTDL
MsicHHKa». Jleno B TOM, 9TO PAMOM € ITHME  (MSCHIKAMEY,
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Ty NeBee 3BE3JIH O, MOYKHO YBHIETH ClabyIo 3Be3H0UKY V,
B ROTOpO#l JpesHHe daHTA3ePH YCMOTpelny OBHY, IpPULO-
TOBJIGHHYIO [JIsI BKycroro ob6epa.

Jlepni#t yron cossesgusa obpasosan ssesmoit 6. Tperns
pepmEHa, ofpameliad BHU3, K 10Ty, OTMEYeHA TYCKJOii
3BE3I0IKOI ©.

Boponeii. IOmuaa Prifa

Cocemsivnr  Kosepora  ABASIOTCSH  TakKKe CO3BE3MUS
Boponessr m IOmwoli Pwbei. Boponeit — sopmaransoe
COBBE3JHe, COCTOAINCE IPeUMYIeCTBOHHO W3 3Be3] NATOH
BeNMIMAK. TPYRHO, NMPAKTUIECKH HEBO3MOMKHO HAMTH B
KOHQUTYPAIMH 3TAX 3BE3H XOTH Obl OTHAJEBHHE HAMEK
Ha CTPYIO BOMbI, BHITEKAIOI[YIO H3 ONPOKMHYTOrO KYBINH-
HAa — TAK 9TC co3peagme H3OOpaKanoch Ha CTAPHHHHX
Kaprax. Tem me menee Ha3BaHHe 3TOTO CO3BE3AHUS OTHIOND
He CJay4aiiHO: OHOC MOABJASNOCH HA He0e B NEePHON TeIJIHX
BeCeHHHX MNOHMIell nocie 3MMEMX XOJOAOB, Npeinelas
HACTYIIeHHe Teria. PHOAKH PagoCTHO TOTOBHJIM CBOI
ceTH, OpeJBKYIast 6orarsie YIOBE — BOT mOIEMY, XpoMe
10xmoit Priow, nenoparerky ot Bopgolles MOKHO yBHAeTh It
ogeHb oGImEpHIoe 30MnaKkabaoe cossespue Pr6. Kak u Bo-
Ni0elt, 3TC CO3BE3HIIe COCTORT U3 «IPHI YIIEHHBIXY B3B3 —
CIAGBHO 3HECh MEl 34TJSIEHIBAGM B CNYOUHY IIPO3PAYHOLO
o3epa.

JlioGornerTiio, UTc ApeBHHe HAPCAL OLIJIHM JOBOJLHO
eJIUIIOAYIIHEl B NPUCBOSHHH HA3BAHUA ITOMY CO3BE3[HIO.
Taxr, apaGer nmenopany ero «CaknG-alnn-ma», 9TO 3HATHT
«genioBer, JplowH# romy». 3sesny a Hasmsanm «Capan-
MAlHK», T. €. «cgacree napersay, O — «lllear»r, 970 3HA-
aur oredanme», P — «Cagazcyymy — «cuactampeitmas u3
cuacTiausnxy, a vy — «Cagax6ma» — «cuacTnuseiimee n3
cokposump. B oTHX HABBAHHAX HANLIO CBOE OTPATKEHMC
OTPOMHOE BHAUEHHME BOOH JJs CTpau 3acymumsoro Bo-
CTORA.

B cossesguu Bopogest ecth HBe mocTompHMedaTeih-
Hoctu: adderTran nmanerapuaa tymannocts NGC 7293 *),
B IeHTpe KOoTOpOH HAXONHTCS CBEPXTOPsAdas 3Be3Ra ¢ Io-

*) NGC —«New General Catalogue» (Hopmii rewepaabmniii
karaqaor) Jim. [peiiepa — KaTalor TyMadBOCTell M 3BE3J{HEIX CKOI-
Jacunif.
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pepxHocTHOHl Temneparypoit 130 TeICsAY rpamycos (HamoM-
HEUM, 9T0 Temmepartypa mosepxuoct Conmpa mcero 6 To-
cAY TPAAYCOB) W 3aMPYATONHHOe IMIAPOBOE CHOMIEe-
mpe M2 — BTOpOe TYMaHHOe DTATHO na Hebe, oTMe-
genHoe B cBoe Bpems Mecche — HeYTOMHMBIM HCKaTeleM
KOMeT.

Cossespue IOskmoit Pubn1 conces HeBeNHKO, XoTd H
nacumTeiBaer 24 3sesnbl. Ho saserna Ttoxnko omma 13
nux — spraa Qomanerayr, 9ro sHagur mo-apaberu «Port
pHibBD .

Fenm aty 3ssespy oOTHCKaTh Ha 3BespgmoMm raobyce,
TO K HeH B KOMIIAQHUIO JeTrKO Ionobparh TpH APyTHe CTOND
JKe ApKUe 3Be3[bI, OTHENEHHHe APYT OT Apyra paccrosi-
nuamn npubiusurensno 8 90 rpagycor. dro Aapnebapan,
Anrapec u Peryxn. Crosno pasmenss ne6o Ha 9eTHpe pas-
HBe JOJH, JTH 3BE3NH HEKOINA CUUTAJHCH <(CTPazRAMHM
ueba». Anspebapany nprHamIe:xal BOCTOK, Peryny —
or, Antapecy — 3anagm, Pomansrayry — cesep. Ouu chir-
pany cymecTBeHHYIO PONbL IPH COCTABNEOHEN TEPBHIX KajleH-
Hapeidl, 1o KOTOPHM KHINM Jpepnme rocymapcrsa. Moskmo
TOILKO YVHHBJISATLCH, HACKOIBKO H300PeTATENLHE Obiau
JIIOAW B Te BPEMEHA, KOIZA He 610 HE OTPHIBHBIX, UM mepe-
KUOAKX Kagengapedl — JIOOH YMeNH HCIIOIb30BATH I
cueTa BPeMEHH 3Be3fHOe HeGo.

Anppomena

Yuratenb, BeposatHOo, He 3abmn xpacuporo Muda ob
Angpomene u llepcee. HauGoaee ynoGno mabniomars 06-
JacTe Hefa, rae, KaK B HEMePKHYIUX HINIOCTPANHAAX,
JKUBYT Tepod aToro Muda, B TEMHBE OCEHHEE Bedepa.
OCHOBHBIM OPUEUTHPOM IPH IIOUCKE 3THX COBBE3UI MOMKeT
CTYSKHTH THTANTCKAaf ¢(UCypa KOBMA M3 COMH ApPKHX
3B€3]{, BECHMA HAMOMHIAIGIIEr0 CBOMMH OYePTAHMAME (u-
rypy woema Bomnsmoii Mepmpenuipr. Ota gurypa obpaso-
Baua rsagpartom Ileraca, mzmmucit Amnfpomenst M 3mame-
nmroii nmepemenson sseamofl P Ilepces.

Cozresgue Anppomensl Jerde Bcero obHApY:KuTh 10
eIIOYKe 3BE3[ BTOPOH BEJIMYUHDI, PACIONOH{EHHEIX ITOUTH
no upayoii muHmm: o (Axsdaper), p (Mupax) u y (Ana-
max) (puc. 26). V3 wnx naubonee HMHTepecHa 3sesga v,
npepcrapnanomas coboif OIHY u3 KpacHUBeHIIHX, XOpOIIO
H3BECTHHIX MHOTUM JOGHTENsM aCTPOHOMHHN, MBOMHEIX

111



sgesn. Opna ©3  cocraBisAwmMUX ABOUHOM CHCTeMBI —
APKO Opam;KeBasn, Apyrag —usympyuso-senenas. [la camonm
fede IOCAEMISIT TAXKEe ABIARTCS BOINON: B CHJbHBIA
TeNeCKOIl MOMHO YBIJIETH Of(Y 3eIeHyw, APYIyIO TOJNY-
GosaTo-6eyo aeesmouky. I{ak mBoiiiras 3Be3ma y H3BeCTHA
¢ 1777 r., Korma Buepeee ee nab.nogas MaHHreMcruil
acrponom Xpmcruan Maiiep. [lsoiicteennocts Bropoil

&  Hocruenza

Andporeda

* Anarax
p M3

Nepce::

larnan®E
*ys

7

Oben e

lez2ar

Pnc. 26. I'pynma cospesgus ABJpPOMEIHL.

3Besanl B oTOH mape Owma yeramosnesa B. f. Crpyse
b 1842 r.

Ho ranasHEIM 00BeKTOM B COo3Be3squM AHIPOMeNn SEB-
ngercs BHAMEHHMTAS TYMAHHOCTH, PACHONOKEHHAS npu-
MepHo nocepenmue MekIy P Ammpomensr (3sespoit Mupax)
u oo Haccumomen (3sespmoit Illepap) mepanexko oOT 3Be3mu
v AHEpoMenn!. ITo—equHCTBeHHAS U3 COTeH THICAT JaeKHX
FUIAKTHE, KOTOPYI0 MOJKHO VYBHEETH HEBOOPYIKeHHEIM
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rnasoMm. B X B. mepcuacknii acrpomom Anp-Cydu ynomm-
Han o6 sTolt TYMAHHOCTH KaK 0 «MajeHbKRoM HebecHOM
obnauker. Bunumuii pasmep tymamEHOCTH OKOJO 1/2 Tpa-
nyca. Oppako Ha $OTOMNACTHHKAX UPH AIUTEILHON BH-
Nep/KKe [JMaMeTp (TYMaHHOCTH» YBeJWUMBATCH 10 TpPEX
rPagycoB, YTO B NECTHh Pa3 LPEBHMIAGT BUAuMHIl yriosoit
muamerp Conmma wim JlyHEm.

O6muii, win, Kak TOBOPST, WHTerpanbHbE Oreck
TYMaHHOCTM HEBEJIHK A He NPEBOCXOMUT YeTBEPTOH 3Bes-
HOH BeJHMYMHELI, I03TOMY YBUAETH TYMAHHOCTH AHIPOMENH
MOIKHO JINIIL B CAMEIX GIaronpHATHLIX YCIOBMSAX: YHACTOE
uebo, orcyrcrsmne JIyHE, YHaIeHHOCTH MCTOYHHKOB HCKYC-
CTBEHHOTO CBeTa. A Belb B 3TOM TYCKIOM TYMAHHOM IIfT-
HHIIKE — CBOT [IECATKOB MWuImapaos conum. Ho
BCe [eJ0 B TOM, 9T0 TFalaxTuka Amjpomefsl YyaaJieHa
OT HAC Ha& PacCTOFHHE, paBHOe JIBYM MUJIIMOHAM CBETO-
BEIX JIeT.

HecmoTps Ha npesocxoputie ororpadis TyMaHHOCTH
ABjpoMeln, UONYYEHHHIE e€me B XPONLIOM CTOJeTHH,
mpupofa 8TOT0 O00pa30BaHMA OCTABAJACH HEUW3BECTHOMR
mo 1924 r., xorma aMepPHMKARHCKOMY aCTPOHOMY OJEBMHY
Xab6ny ynanoch «paspemruTny TYMaHHOCTH HA COCTABIAIO-
mue ee 3BESHE. JTO CTAJNO BOSMOYKHHKM Glaroflaps ToMY,
aro mun ee Qororpaduposanus G npUMEHeH HOBLIA
JUISl TOTO BPEMEHA MOLIHBIH TENeCKOIl ¢ IMaMeTPOM SepKa-
aa 2,5 a.

SppexTHIIE CHUMEKM, HA KOTOPHIX 33lEYATICHA
He TONBKO BCS TYMAHHOCTH, HO W €€ OTHEeNLHEE Y3CTH
X0pomIo H3BECTHH JIOOHTENSIM ACTPOHOMUH NO NPEBOC-
XOOHOM, X 0TS BO MEOTOM Yixe yorapesureit kuure k. [xun-
ca «/Ipwkenme Mupony, Bumemmen B cset B 1935 r. Hopa-
JKAIOT TOHKHME [eTay¥, SanedaTyieHHme Ha (ortorpadusax
Xa66xa, rycrota sBe3smAEbIX 00NAKOB, MOAPOOGHOCTH CIOK~
HoOM cmupaxbHod crpykrypw. Ilepen Hamm — pmenslil sses-
OHEIH MHMpP, H8JIeKasl TajiakTHKa, BKIOvYalomas B cels He
MeHee COTHW MHEJLIMAPHOB 3BE3J.

Ha stex ¢ororpadpuax MOKHO BMEETH OTHENLHEE
SBES[El, PACTIOJOKeHHHE HA KPAI0 T&JAKTHRY AHNPOMEeIH.
B 1944 r. Baape moayusmn CHHMKM OTHENBHEIX 3Be3] W
B ee NEHTPANBLHHX vYacTsixX. DBoininoe sHaueHme mMeso
OTKPHITHE B STOM TYMAHHOCTH NEPEMEHHBIX 8BE3[l — Ie-
dens, ¢ MOMOIGBI0O KOTOPHX B GBHUIO ONPEHEseHo paccTos-
HME JI0 Hee.

8 B, A. Maxcunaues, B, H, Komapos 113



HMepeett

CnpaBa or coseesqusa AHAPOMEIH pPaCHOMOMRMIOCH
Gonvmoe cospespue [leraca, 0 KOTOPOM MBI PacCKasKeM
umke. JleBee aBespu Anamax (Y AHEpOMeIn) MH YBHIHM
HE 09eHb APKOE, HO BechMa Kpacmsoe cosBesque Ifepcest,
8Be3NE KOTOPOTO CBOMM DACHOJOKeHMEM HANOMHEHAIOT
rpeveckyio 6YKBY A ENM HUPKYJIL CO CITKA PasSABHHYTEHIME
HOKKAMH. B MecTe COSIMHOHHS «HOMEK» DACIOIOKEeHA
aprasa aBesia a (Mupdak).

Pacnmonosxernoe B6amsn momocet Mueumoro Iyrm co-
seesfiue Ilepces mopaskaer GOraTcTBOM 3BeSJ W SBESNHEIX
CKONJIGHWH, XOPOMIO BHAMMEX [aKe B CaMyK0 HeGoabmylo
Tpy6y. Ocobenuoil WsBECTHOCTHIO MONL3YIOTCA [BA Pac-
TOJIO;KEHHHX pAnoM OechOPMEHHHX CKOMJICHMA SBE3J
4 wh Ilepces, Haxopamuxca B BepxHedt, T. €. CeBepHOH,
qacTH cossespuA Me;RAy ssespamm 1) [lepcea n § Haccmo-
mewm, KoTOpas HocHT cobcrsennoe wMa PykGa.

B 7Teneckonm B sToM Mecre Hefa BHRHH fpe OGHILHLIe
poccunm ciaabuix sBesn. OHE KaKyTCA CIHBOIEMUCS MY
c06010, XOTA Ha caMOM HeJe HaXOHATCA APYT OT HPYra Ha
SHAYNTENLHHX paccrosHmax. B ckomnenusx 4 u h llepces
coorBercTBenHo oxosio 200 u 300 ssesn. Ilogobro Ilnespam
®TH PACCeAHHEE 3BE3NHEE CKOMICHHA MPENCTABISIOT CO-
Goit o6benmHEHNsT CPABHUTENBLHO MOJIONHX, HPEMMYIIECT-
BeHHO OYeHL ropAYMx roayGosato-Gersx rurautoB um o0-
pasywor, mo kiaccupmrague B. A. AMGaprymana, O-acco-
nuanee. B cossespmm Ilepces ® momoOHEIM accopuammsaMm
OTHOCSITCSI TAK/KE CKONJICHHS, COCPEeMOTOUCHHLIe Giaua
spes3y, { u & B HmKHel gacTH 1eBOM HOMKKM TUPKYIA (eCIH
ynopobuaaTh coape3Ne aToil Urype). ITH 3Be3HHEIE CKON-
JeRus ypoGHO HabmopaTh B OCEHHOE BEYEpA.

Jpyroit mspapHa H3BECTHOH NOCTONPHUMEYATEALHOCTLIO
cosBeamua llepces Asndercsa mepemeHHas 3Be3fa AJCOib,
oGoznavaeman Gyksoii B. ITo-pyccku sTo massamme o03Ha-
4aeT «3Be3a Obsasonay. Ha 3T0M MecTe CTapHHHHE 3Be3J-
HHE® KapTH H3o6pasKanmm ronosy vynoBmmuoM Menysw
Toproru. 3sesfa 3Ta 3aMeyaTeapHA TEM, YTO IePHOOMIYCCKH
M3MEHSET ¢BOH# 0JIeCK NOUTH HA NOJTOPH 3BE3NHbEe Beiu-
9BHN: OT 2,2 Ho 3,3, YTO OYeHL JIErKO 3aMETHTHL Ha rias,
veM Goiee, 9T0 nepunoy ASMeHeHWs OiieCKa AJr0JA COCTAB-
asieT MeHee Tpex cyTok (2 cyrok 209acos 49 mumyt 02,5 ce-
KYHAH). 378 8Besf{a CIAYKMT OPEBOCXOAHHM «HATIS{HEIM
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nocobmeMy fiis BCeX, KTO X09eT 8aHATHCA HabioneERAME
TePeMeHHEIX SBE3.

3Besga Aaronb NMPEHANJIEKHT K YHCIY IPHMEPHO de-
THIPeX THCAY H3BECTHHX B HACTOAIlEe BPEMA BATMEHHHX
mepemeHHNX 38e3x. Namenenme Ginecka momo6HEX BBesq
npomcxoxar Gnaromapa TomMy, 9TO OHE JBoitHme. Bokpyr
T'1aBHOM APKoil 3Be3/IH BIIKETCA 3Besna-coyTaK, Tak xax
TIOCKOCTh OPOMTH TAKHX 3BE3]i PACIONIOKEHA B HANDAB-
JIeHNY JTy9a HAmero 3peHnsd, 70 A 3eMHOro HabironaTens
NPOHCXOXAT MNePUOMMYECKHE BaTMEHHA APKOH 3BeSAH €6
CIOYTHHKOM — fABJIEHNe, (PH3HYECKYI HPHPOAY KOTOPOro
pasragan B 1782 r. aarnmitckEdl nobuTeas acTpoEOMEE
rayxonemoii ioHoma I'yapaiik.

HKaccuones. Heded

Ilegeit m Kaccmomes — mupmueckme naps @ Hapmna
ddmonun — mpefcTaBieHH COBCEM HEPABHOSHAYHKIMA CO-
spegamsanu. KHaccuones, kKak m nogobaer yeamamomei cebsa
napuie, yKpaimeHa OATHID APHAMA 3Besfamu, o6pasyio-
munn purypy snarmecrolt 6yken W mam mepeBepHyTOR
6ykspl M. OTo COSBE3MHe PACHONOKEHO B TMPHNOIAPHOM
obnactt He6a HW TOTOMY B HAIMMX IMHPOTAX HEKOIHA HE
saxommT 3a ropmsoHT. OcobGemrHo kpacmea Haccmones
OCeHBLI0, KOrZa OHA BHICOKO MOMHUMAETCA IO BeUePaM.

Cospesnue lledesn, maoGopor, COCTORT W3 BeChbMa Cia-
6ux 8BE3[, TIasHEe H3 KOTOPHX obpasyloT Qurypy no-
MHKA ¢ BHCOKOH KpHNIeH — TAK, KaKk OOBYHO PHCYIOT
AOMBKHE MAaJeHbKUE eTH.

Cossespue KHaccmomem ne;rur B Apkod obmacra Maew-
Horo [Iytm. Uem Gonrme 3Besd, TeM BHIIIe BEPOATHOCTD
Karux-nu00 HeoObuHEX COGHTHE, CBASAHHHX € JKH3IHEIO
sBe3gHOro Mmpa. M MOTOMY HeyIMBHTEIBLHO, YTO HMEHHO
speck B 1572 r. nponsounto Heobuanoe COGETHE: NOsABIEHHR
OYeHb SIPKOI 3BE3H, NpeBOCXoNHBMIEH N0 GIeCKY IIIaReTy
Benepy. Jra 3msesga, oTHOCAIAACH, BePOATHO, K KIaccy
HOBHIX, OpoGancraza Ha Hebc 17 mecsaues.

[losiBzienue HoOBLIX 3Be3E BCerfaa ObLIO coGHTHEM EHe
TOABKO AJIsL acTpoHoMmoB. Bemgr Hefo H3aBHA CYHTANOCH
CHUMBOJIOM HEMAaMEHHOCTH W BeyHOCTH. B Cpennme Beka
MHOTrHe Bepmiu, 9T0 Y KaKIOTo YeJOBeKa €CTh CBOS 3BE3[a.
fprre 3pesnu NpuHaigerkan? GOrarsM H SHATHHM, Hpo-
croff Hapox HA HEX He DPETEeHIOBAN: OH JOBOJBCTBOBANCH
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AMME CaMEIME ciafHMn ® HenpumetHHME. VI Bopyr seesna
neoOpmuoit Aproctul Acrpoiiorm gymanp-rajanm: Ha gedt
CYeT OTHECTH NOSBJIeHNe HOBON APKOW 3Be3[H, W, KOHETHO,
CBABLIBANH e 1100 ¢ BHAAIOMEeRCs TUIHOCTLIO, 1HG0 C BaK-
HEIM OOMIeCTBeHHBIM COOBITHEM.

Iossnerme Hosoit 1572 r. wmHOrEX BCTPeBOKENO,
TaK Kak OHO COBHAaJO0 ¢ OypPHLIMY DOIUTHIECKUME COOEITAA-
mu Bo Dpannmn, rge TOABKO 9TO HPOHU3OMUIM TPATHYECKHE
coburrasn Bapdonomeescrkoit Hour. VI cam Benmkmit actpo-
rom Tuxo Bpare 6nn BechbMa 033a9eH mOsIBIeHWEM 2TOH
8Be3/IKl, TAK KAK HIAYEro BPAa3yMUTENHLHOIO 0 ee HmpHpofe
CKA3aTh HE MOT.

B 1948 r. B coseesgun Haccmomem 6ru1 ofmapy:xen
0YeHDL SPKHN WCTOYHMK KOCMHMECKOTO pPAalMOH3JIYIOHHA,
monyymsmuii Hammenopamme Haccmomesa A,— ogHa ma
CaMBTX MOIUHHEIX «PaJHOCTAHLUI», H3BECTHHX HaM BO Bce-
sexnoi. OpAarko sEEManme K Haccmonen A mpmsiexraer me
TONLKO 3T0 00CTOSTEILCTBO.

Yepes Tpu ropa B ToM ke obxactn re6a Grura obaapy-
sena HeGoaninad, cnabo cBeTAmascs GHCTPO pacmMPA-
mascs KIOYKOBATo-BOJOKHHCTAS TYMaHHOCTh. Habmro-
[CHHS NOKA34JM, YTO BHLITAHYTHI® BOJOKHA 3TOH TYMaHHO-
CTH Pa3JeT&0TCH B MPOCTPAHCTEE C OTPOMHOM CKOPOCTHIO,
nocturaiomeil 8 Tec. ka/cer. Yike Mo OMHOMY 2TOMY MOK-
HO CYAHTDH O KOJOCCAXHLHOH MONIHOCTH NPONECcca, IOPOIMB-
mero TYMAaHHOCTD.

Ha ocHosaHHm 3TMX (aKToB aCTPOHOMH NPHNIIH K
BrBOAY, 4Yro TymamHocth B HaccHmomee mpexcraBiser
co60it oCTATOK BCHBONKH CBepXHOBOH 3Be3gH. B KakoM
site rofly oTa BeNuuika mpomsomnal Eenm mmicneHso o6-
paTHTH KAPTHHY PACUIHPEHNUS TYMAHHOCTH BCOSTh, TO MOK-
80 MpubJIM3HTENBHO PACCYMTaTh, KOTLA HAYAIOCH €8 pac-
mupenne. COOTBETCTBYIONINE BHUMCIEHUS TMOKAasaim, wyro
BTO0 CAYYMIOCH B mpoMmesryrie mesxpy 1659 m 1675 r.,
cKopee Beero, okono 1667 r. menso Torfa 8 aToit 061 acTa
Heba nmonskna ORUIA BCOBIXHYTH CBEPXHOBAA.

IlopobHoe ABhCUEE, KAK NPABAIO, He DPOXOMNT Heza-
MEUeHHBIM, OpuBJieKaeT K cebe BceoOmee BHHMAHWe, U yiK
BO BCHKOM CJydYae BHEMaHle actpouomos. Ofnaxo HE B
OIIHOM K3 JOKYMEHTOB, OTHOCSUIAXCS KO BTOpOH nmosoBuHe
XVII 8., BH B BOCIIOMHHAHLSIX COBPEMEHHHKOB HUKAKNX
VIOMHHAHUM O BCOLIXHYBLIEH 3Besge o0HapymRuth He
YHANO0CH.
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ITouemy ke csepxnopas B Haccwomee yCKoansuy:Ta
or BuuMmanug rabawmgarexed? Bexus B 1y mopy B Espone
Vike CYmecTBOBAN pPAX obcepsaropuil, KOTOpHE BeaH CH-
CTeMATHYECKNE HACHIONeHHS 32 HeOECHBIMH CBETHJIAMIL.
Y6enutenpHOro OTBETa Ha 3TOT BOIPOC NOKA HE HOIYYEno.
Passe TonbXO TONYCTHTL, YTO KAK Pa3 B 3TOT HepHON HAaJ
Beeil Epponoii na OpoTsiKeHUn RECKOIABKHUX IeNess Doapal
croana obnagnas noroga... Ho mexs cossesnne Kaccno-
riem MO;KHO HAOMIONATH HE TOJLKO B EBpoue.

Bosee ybenuresnnubM BRTASIEI0 IIPEAHOIOMKEHIIS 0 TOM,
9T0 CBET BCHORIXHVBIIGH 3BE3[nI ObUI MOfJIOHIEH MEr3Be3I-
noil MaTepmeil, 3amonnficineli KOCMHYECKO® IPOCTPAHCTBO.
Ho u aro mpeamoiocmenme He DONTBEPANIOCH: HaGIONE-
HUsA TOKA3aJIH, 9T0 XOTH NOTUICIeHHe CBeTA B HAIpanie-
nuu Kaccuonen A fefictBuTensHo cyIecTBYyeT, 0HO PO K-
34TeNbHO B [[Ba pa3a ciabee NOryolieHusi, KOTOpoe CIC-
co6Ho OBLIO 6H BaKpPBITH OT JIOACKHX B30PCB BCIBILIKY
CBePXHOBOH 3Be3MH.

HrrtepecHoe IpPenoio/KeHHEe BBHIBHIYTO HMBBECTHLIM
COBETCKEUM acTpoduauKkom uienom-Koppecuongerron AH
CCCP U. C. UlxnoscKkum. YdeHwil camtaer, 410 o6HAPY-
KHTH CBEPXHOBYIO 3Be3[ly IOMENIAJIO0 I'MTAHTCKOP MLUIEBOe
oflazaxo, obpasosasmeecss B npoiecce sspusa. Takoe 006-
JaKo MOIVIO Operpajuth OYTH CBETOBLIM Jyuam, npeobpa-
30BaB HX B HeBHEHMOe uudpakpacuoe uanyIeHme, HEXO-
CTyINoOe nabJMIONeHUI0 TeMH CPeICTBAME, KOTOPHMHE
pacoonarasu acrpomosmet B XVII 8. B panpuefimem ato
00NaKO MOIVIO PACCEATHCHA H, CIOBNO PA3ABHHYBIIRHCH
3aHABEC, OTKPHITH «MECTO JIEMCTBH», CHENAR BO3MOH{HLIM
Habaogenre BOJOKHMACTCH TYMAHHOCTH, BO3NHUKINEHd npn
B3pHBE.

Onpnako MOMKeT CAYYHTHCH, YTC HATa OpeHnoaaraemon
RCOBIIKY Onpefesnena e cOBCEM TOIHO.

Hccnemopanue upyrux TymMannocreii, o6pa3oBaBINxcs
B pe3yabTaTe BCHOMIIEK CBEPXHOBRIX, mOKa3alo, 410 Gia-
rofaps BJWSHUI0 MATHHTHBIX MOJieH M KOCMIUECKHX Hy4dei
HX pacinEpen#e NPOHCXORHT ¢ yckopenmeM. [Ipn ompexe-
nenmu sospacta Hacewomem A 210  0OCTOATEABCTBG B
pacuer He NpAHAMAIOCH. Ecau ke TyMauocTs B CO3BE3IUI
Haccuonen pacmapsercs ¢ YCKOPeHHEM,TO BCIHINKA CBePX-
HOBOII MOr7a HIPOHM3OHTH He B Hadajge BTOPOH MOJOBHHLI
XVII B., a noske, Momer OLTh, HAKEe IHAYHTENHLHO
LLOBIKe.
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Ha ¢ororpafusax 3aragovHol TYMaHHOCTH, IOJYYeH-
HBIX HA KPYOHeHIINX TeJeCKomax ¢ NpHMeHeHWEeM Kpac-
HelX PUALTPOB, OTYETVIMBO BWIHO, WTO OHA HE ABJAHETCA
CILTOLIAOI, & COCTOHMT M3 NPOMOJIOBATHX BOJOKOH H MHO-
JRECTBA MeIRHX cryctkos. Mcenemosanusa mokasamm, uro
XMMHYECKHH €OCTaB 3THX BOJIOKOH 3aMETHO OTIHYAETCA
OT XHMHYECKOTO COCTABA ORpYKamomedl cpemsl: B HHX
COMeP;KATCA B [JECATKH pa3 Goipme KWCIOPORA, COPH H
aproHa, UeM B MeJK3BE3THOM HPOCTPaHCTEE. JT0 06CTOA-
TEIAHBCTBO CAYHHAT HODOJHUTCIHHBIM CBUIETEILCTBOM TOTO,
9T0 TYMAHHOCT:, B Haccmonmee BO3HHMKJA B pesyanTare
BHOpOCA W3 KAKOr0-TO KOCMHYEeCKoro ofneKTa: oHa He
cBA3aHA HENOCPEICTBOHHO € MEK3Be3MHOH cpexoi, a aumn
ABIGKETCS CKBO3L Hee ¢ OTPOMHOM CKopocthio. Uto e
KacaeTcsa TeMHEIX OATHHIIOER, TO, CYAA II0 BCEMY, 9T0 MEK-
8BE3THHH ras, C;KaTpil pacopocTpaHsaplledicsa B npocTpan-
CTBE B pe3yJnpbTaTe B3pPHBA YyHapHoOU BoaHOU. ORHAKO
XAMUYeCKHH COCTAB 3THX CrymeHH#l Tak:e He NOXOK Ha
COCTAB MejK3Be3gHOro rasa. Bce 9To 3acraBiser mpegmo-
JIOHUTH, YTO, BHANMO, COePBa pacmupmiach oboaouyxa
3BE3E, & BaTeM Yyse NPOH3OLIEN B3PHB, H YHAPHAA BOI-
Ha, pacmpocTpaHAAch, 0o 3Toit obosouke, ofpasosama Ha
CBOBM NYTH CBOEOOpa3HBE YIUIOTHEHWA.

B 1966 r. yuemre of6Hapy:kmam, uro Haccmomes A
ABJIACTCA HE TOJBKO (PAIHOCTAHIMEH», HO TAK:Ke WCTOY-
HEKOM PeHTIeHOBCKOr0 H3JIyYeHUs, OPUTOM BHAYUTEIb-
1o Gosee JRECTHOrO, YeM AHAJOTHTHOEe M3JIYUYCHHE OT APY-
rEX OCTATKOB CBEPXHOBHIX 3Be3H. Buummo, 370 06nACHACT-
cA OYeHbh BHICOKOH TeMIepaTypoll mianyvaiomeil niaasmsr,
KOTOPAA ABISETCA CJE[CTBHEM YPe3BHYAHHO BHICOKOM
CKOPOCTH pacmEpeHHS. JTO OGCTOSATENLCTBO CAYKHUT [0~
OOJHUTEILHEM CBUZETEJILCTBOM B MOJBL3Y MOJIOHOCTH Pa~
nnomerounura Haccmomes A.

Tymamroctr, Haccmomesa A — yHumKanbHEEI B cBOeM
pore KOCMHYeCKHM# OOHEKT He TOJBKO B ILIAHe M3YUeHHs
3Be3THEX BCOHIIEK, W €ro [AajbHeiiee #HCCIHOBAHME
OpefcTaBider SHAUMTeJLHEIE WHTEpeC [JIA NOHUMAHMA
OpOmeccos mpeppamernus nmatepma 8o BcenerHo...

Cossesgue Iledes nywime Bcero mMCKaTh, CieIySA OT
TTonsapuo#t 3Be3gH N0 HANPABJIEHWIO Kk co3Besauo JlebGems.
Torma cuesa or lledes pecnonokurcs yiKe 3HAKOMOe
HaMm cosse3que Haccmonmen, cmpasa — H3BHBAONEECA CO-
ssesnue Jpakona.
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Cossesrme Iledes 3BamenwmTo nepemenmo#t ssesgont O.
Ona HaxopuTCs B JIeBOM HIGKHEM (YIWY» OCHOBAHHSA (0~
MHERa». BOT yRe mouTd BECTH JeT JI00HTenn acTpOoHOMHN
BCEr0 MHpa CJHeAT 3a 3Tod 3Be3noH, CTPOro mepuogudie-
ckn MeHsomell csoit 6neck s npexenax or 3,6 xo 4,3 3sesn-
moit senmumAH. Ilpm aTom 3Be3na myancupyer, TO C:RU-
MaACh, TO (PAaBLyBASCH).

Eme ommoit gocroumpumevarenbuocThio cossesgus Lle-
des snIseTCS 3BE3A |L, PACHONOKEHHAS MOX OCHOBAHHEM
«roMuEay. ITO «rpaHatosas» 3pesga lepimensa, Koropoi
MOKHO IONOJTY JI000BATECA [a;Ke B OOKYHBIL TeaTpash-
Huit OnHokas. Ke HATEHCHBHO KpacHH HBeT BLI3BAH
HE3KOM nmOBEPXHOCTHOIl Temmeparypoii, Koropas egsa Jn
OPEBOCXOAHT 2 THCSYH [ PAEYCoB.

IIpasee «rpanaroBoily 3Be3[H, B HEKHEM Yriay $ury-
pH «romukay pacmonoxkena o lledes — Amxpmepamuu. OTo
camMad HpPKAA B3Be3fa CO3BE3MHsI, HMEIOUAs B3BE3XHYIO
penmunny 2.4, Bcero me B aTOM cpaBHUTENHHO HeGOIL-
oM CO3BE3IHH MO;KHO Hacumtarh xo 60 suamMmbex Heso-
OpY:KeHHBIM IJa30M 3Be3[.

Kur

VI, wmakoHen, mOCIefHAM B Ipynme cossesquil, oKpy-
mamux ARIpomeny, ssiasgercs cossesgue Kura (puc. 27).
Jlpesune rpexH, BHIHUMO, MATO OHJIH 3HAKOMEI C 3THM
MOPCKHM ;KHBOTHBIM, MHage OHH He OpeBpatiim On ero
B cBomX MHQAX B 3]0 UYAOBNIIE, MOXO:Kee CKopee Ha
npaxoHa u ruorasmee jiomeli. Cossesgme Hmra — omHo
n3 obmupreiimux Ha Hebe. OHO mpoTAHysNOCH OT CO3BE3-
s Temsna o cossesausn Bogones. B wem orono 100 3sesy,
HO NEmp ofHa w3 Hux — 3sesma P (Jladra) moctmraer
BTOpOil 3Be3qHOI BenmumEH. OSpesna o (MeHkap) BEITIA-
AT HECKOILKO 6oJiee TYCKIOH.

Ho pnoinuHioil ZHKOBMHOH 3TOr0 CO3BE3IHS SABIAETCH
3Be3/[a (OMHKpOH», noayumsmas oT flua Desenua umsa
«Mmpa», 9ro O3HAYaeT (IHBHAMY, (YAWBHTEJALHASY. JIa
3Be3gA TOKEe OTHOCHTCSI K NEPEeMEHHBIM, HO COBEpIIeHHO
ocoboro poma. Ilepuom m3menenmsi OJecka 3TOH 3BEBMIHI
cocrasiser B cpexneM 331,62 cyrok (11 mecsnmes). B mak-
cumyMe GJecKa OHA JOCTHTAeT BTOPOH BeJHYHHH, T. €. CTa-
HOBHTC sApYailiieill 38e3/10il CO3Be3HA. 3aTO B MUHHMYMe
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ee HeJb3s YBOAETh Nake B JIOOHTeIBCKHN TesecKom:
ee Gieck ocnaberaer mo 10-i1 3Be3MHON BeJHUIIHEBL

Mur npugem K Mmpe, ecam OpoBefieM depes KBalpar
Ileraca puaroualib oT IIPABOT0 BEPXHEr0 K IHKIEMY

G‘, /. }/
o-% /' Nezac
Teney 4
©
b3
g .
.
S @

Jpudar

Puc. 27. Cospesnsn Kuta n dpuaana.

JCBOMY VIJy W HPOZCIMKHM ee Ia [BoilHoe PACCTOAHIIC.
Ilpn oroM Hamia Junug opoiimer psfoM ¢ o Pro.

Jlesec sBesmu P MosKHO YBHEETH 3BC3TOUKY 3,5 Ben-
ynael T Kwra. 3sesma sra Kak mo pasmepam, Tak U 1o
TeMlepaType M N0 HEKOTOPHIM NPYTHM (H3NIECKUM Xa-
pakTepucTiKaM Hamommiaer wHanre Cosnne, 0 HaXoXMTCA
oHa Ha paccTosHUM 12 ceeroBRIX Jer of 3emam. Inafs
Ha 3TY 3Besmy, MOMKHO IPCACTABMTb, KAK HA TaKoM pac-
croannn puraAguT name Comanue. Cxomerso © Kura ¢
Conarem nofyauio HeKoTOPEIX aCTPOHOMOB PO 0KUTE,
YT0 Y 9Tod 3Be3Jhl, OHITH MOKET, UMEIOTCS obHTaeMple
naaners. B 1960 r. amepurancwkmii actpomom [ pefin
OLITAJCH YJOBHTL DAfMOCUTHAJBI MpedioJaraeMoll Tay-
KuTsaHcKof nuBmrmsauy (npoert «Osmar), OnHaro Takie
cHrHajnl OOHADYIKUTL HE YHAIO0CH.

Tpeyroasauk, IOmupii Tpeyroabuuk

W3 ppesumx «reoMeTpHYECKHX» Co3Be3[uil H3RecTelr
annis ognu TpeyroanHur — HeGosblmoe Co3Be3jue, pac-
NOOKeHHOe 110 COCCACTBY C CO3BeaauieM AHIpoMemst
(cm. pmc. 26). Bce mpyrue «reoMeTpudecKme» QUIYPHI,
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2 TAK/Ke CBABAHHKE C reoMeTpHell yriomepHHe IpHOOpH
OHJIN «DoMeuleHbl» Ha HeGecHYO cepy CpaBHATEIBHO
nefgaBHO — B X VI—XVII BB, 9710 cossespua lOsmuoro
Tpeyronvanka, HayroapHmka, Cekcramra m Oxranra.
Bee uerwmipe cosBesnss pPacmogosKeHHl B I0JKHOM HOJNY-
HapHH.

M#r yiKe 11 pa3 roBOpHIH o0 HeOECHHX TPeYTroTbHUKAX —
TO «3WUMHEM», TO «IeTHOe-OCCHHEM», 8 IPpH JKeIaHWH HX
MOJKRHO HAWTH CKOJBKO YIojHo, M HaM elle OpHueTcs He
pas ¢ unmMnA Berpetursesa. Ho Bce aTu TpeyrodbHNKE MMEIOT
JHmb BeiloMorartceabHoe sHagzenue. Cospespmil ke, Hoesl-
IAX TaKkoe HasBaHWe oQHITHAIBLAO, TONBKO [BA: YiKe YIo-
MAHYToe cospesine TpeyrolbHAKA, BHEIIHE Hif9eM He IpH-
medaTesabiloe, [cliCTBUTEIbHO MOXoOMee Ha Helo b0l
BLITAHYTHIl TPeYToabHUK. 3Besasl TpeyrodbHAKa He APKH:
JasKe O BCero JIHING TpeTheil 3BespHoNl BeawImHul. Bceero
B CO3Be3IH MOKHO HacamTarsr 15 ssezn. Ho raasrylo fo-
cronpuMedaTelbHocTh TpeyrolbHHKA — KPacuMByIO CcOH-
pansHyo tymannocts M 33 pasraspers HeBoopY:KeHHBIM
raasoM Ne ynacrtes. J{JIs 3Toro Hy:KeH [OBOJBHO CHIBLHHIH
TeieCkon. B Teneckon MoKHO N0a1060BaTLCA W KPACHBOM
NBOHHON 3BE30IKON |, KOMIIOHCHTH KOTOPOIl ORparleb
B 30JIOTHCTO-REJITHIl W 3ejeHo-roayboll 1(Bera.

«Hamapuury a10r0 co3Beanus — cospesqme lO;xuoro
TpeyroabHiika — HaXOQUTCA B IOjKHOM NOJYIIAPWE He-
Gecroit cgeprr. OTkpeiToe B 3moxy Boaposkienis, 3to
cosBesquie YOUBHJIO MOPeITaBaTelleil TPeMs CBOHMI 3BCAa-
7aMu, JCHCTBHTCABHO 00PA3YIOIMME 9eTKHIl, XOoTA H He-
DoJpIION TPEYToJAbHMK, Oauskuii mo cBoeil gopMe K
PABHOCTOPOHHEMY.

Ero Herpynno oTHICKaTh, TaR KaK CO3Be3[e PacKWHY-
Joch cdvMeTpuyiio cosBeznmo H0sxuHoro Hpecta, mesxameny
o ApPYIylo cTopoHy oT mpocaaBreHHoit o Ilemraepa
(cm. puc. 35). WOmuwiit TpeyronbHWK cTad HAICHKHBIM
OPHCHTHPOM IS MopeljaBatesefl, a mospHee — [JA Jet-
YITKOB 1 KOCMOHABTOB.

3ee3y B HeM neMuoro — okosao 20. Ho raansuas gurypa
9eTKO ODPMCOBHIBAETCS 3Be3famMu BTopoll U TpeTheii he-
auauHH: @, P 1y. Hackoisko nam ussecTHo, COGCTBEHHHX
HMCH DTHM SBE3[AM CHle HURTO He NPUCBOWI.

K reoaerpuueckinm ¢urypam aomuo G610 OR OTHCCTH
U BLITAHYTHIL IpsSIMOYTOALHHMK cossezpua  bausmeijos,
0 KOTOPOM Mbl Noipo0HO paccKasagn papbiic.
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Jles. Bopon. Yama

Ectb Ha Hebe Heckoabko Tpanenuii, npmIeM HUCKOJbKO
He MOXOKMX pYT Ha APYra. YOOMsSHEM 0 [BYX H3 HUX —
cossespmsax JlvBa u Bopora.

Ilepeoe m3s HHX OTHOCHTCA K 9UACIY SO[HAKAJIBHEIX.
Coxarte BCTynacT B cospesnme JIbpa B pBagiarThix guciax
aprycra. Hanmyumuil mepmop BUHMMOCTH 5TOTO COSBCS-
A — PaHHAA BecHa (MapT — anpeas). Coseesjne qoBOMb-
HO o6mMApPHO, W XOTs OHO Coflep;KUT He MeHee 70 sBe3qn,
OTIeTITMBO BHeIAIOTCHA deThipe w3 Hox: & (Peryix), p (Ie-
neGona), y (Aasreiita) nd (Socma). 1n 3Be3psi M 06pasyior
¢urypy 6onsmoii rpatienun (puc. 18 u 28). Haittw ee ouens

Cruka

Puc. 28. Coseespun JIbBa, Haxowjerue seess Cromka m Anndapi.

OPOCTO: OHA PACHONO}KEHA Mol [OHBIITKOM «KOBIMa» Boab-
moit Megeennmn. Camag sApKas sBesga CO3BeSHHA B JIpeB-
HOCTH Ha3BIBAJACL IPeIeCKHM WrMeHeM «BacHmuck», d9ro
SHAYAT «fapckmiiy. AHAJOru4Ho mo sHaU9eHHIO W apabcKoe
HamMeHOBaHMe 910l 8Bes/H «Aas-Manuk», 470 [amo HmoBop
Honepauky nopapnrs sToil Besne JaTmHCKoe uMs Peryd,
HAaDOMUHAIMmEe 0 TOM, ITO CO3Be3[He OJIHIETBOPseT Haps
ssepeil («Perym» osHazaer «iapCTBeHHED).

CosBesnne Jlnea BecnMa YHOOHO [ OPHeHTHPOBAHNA
A MoO;KeT OHITh yCOeIHO WCIONB30BaHO OpH HOHCKE ApY-
THX CO3Besquii. .
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CoBceM He NOX0& Ha OFPOMHYI0 NPABWILHYIO Tpame-
miio JlkBa MalleHbKasA CKONMIEHH&SA Tpanemusa BopoHa —
HeOOIBIIOre CO3BE3NHSA, PACHOJOKEHHOI0 B TOM yuacTKe
Heba, I7e TeCHATCA, NPMKABIIHCH APYr K apyry, Co3pes-
nnst Llenrappa m T'mnper, Yamu u Cexcrapra. Haxopscs
pa 10 rpanycor IomkEEee

HeGeCHOro YKBaTOpa, OHO ®
HEeNOCPeJICTBEHHO  HpH-

MHEaeT K ofxacTe wme- o7
6a, rme sSpKO cBepkae? e°°
o Jleesr — Cnnka. &

Jlw6onniTHO, 4TO 3BO3- @ ¥
na o. BopoHa — opHa n3 ,;5‘. y
caMbIX CaIa0BKX B DTOM .
cospespnm. Ona BHIXO-

IuT 82 Tpenelsl Tpame-

IINN, OPWIOTABIIMCH BOS- A ect

Jie ee IPABOr0 HIBKHEro Bogon

yraa (puc. 29). 3pecs

ciaenyer OrOBOPUTHCA, Pme. 29. Cospezpma BopoEa u
YTO BCE YKAa3aHMs] THOA Yarmu.

«BHIICY, «HIKEY, «Opa-

BEe), WIesee» B TEKCT® 9TOH KHHIH a[pecoBaHHl K TeM,
KT0 B MOMeHT Habmionenmil HaXO[HMTCS B CEBEPHOM @o-
aymapua 3emuu. JlioGoe cCospesnme, ecidH CMOTpeTh Ha
Hero N3 IJKHOI'0 MONYMIAPHs, OK&KETCHA HepeBepHYTHM
«BBEPX HOI'aMH), B TO, 970 OHJIO NPABEIM, CTAHET JIeBHIM,
u maobopor.

Camas spras us sBesy Bopoma y myMeer spespHYHO Be-
nuuanny 2,6. Martepecua seesna §, mMeonjaa coyTHuK —
KPacHYI 3Be3fodKy 8-#i BeamamsmL.

Hpacuenat monykpymmeM BHITAAAT CocefHee CO3BE3-
pune Yamun. Ono Taxxe HeBenmko M cBAsamo ¢ Bopomom
npeenHeil mmdosormeii: Hexorna ANONAOH MOCKAN BOPOHA
8a Bojioii, uToGH mpmEBect® epTBy Jescy. Ho Bopon,
YCeBIINCH Ha CMOKOBHHMIIE, CTA&J NORMIATLCHA, KOIHa HO-
CIeIT ee miopnkl, 9eM BeckMa nporHesma Gora Coxmna.
B naxazanme 3esc momectni BopoHa ¢ Jamedl Ha cIHHY
orpomHOro 9yposmimja I'mppit — CO3Be3uisg, O KOTOPOM
MBI HOTOBOPHM 0cC0Go.

B cospespym Yamm mer mm OogHOU ApKOIT 3BesgH 0
MOBTOMY ero MOJKHO BHAETHL JHIUp IpE 0c000 Oxaro-
IPUATHHX YCJIOBHAX HaGmofenwii.
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Ierac

Yrobnt 3aBepHIUTLH B3RAKOMCTRO € TEOMETPHICCKIIMIS
durypamu na HeGe, oTMeTus obmipHoe cospesume lleraca,
rNABHEE 3BE3[H KOTOpOoTo o6pasdyor Xxapakrepuyilo ¢ir-
rypy Goapmoro m sproro Keaaparta (cm. pmc. 26). Iro
OCeHHOE CO3Be3Nilie UPHMBIKAET K rpynne AHIPOMCIH I
HACTONBKO TCCHO CIIIIOCH C HCIO, UTO OfIHA M3 €ro 3Besy —
0 (Aasndaper) opHoBpeMenno Apasgercs u o AHjppoMmens.

Ocraspepe 3Be3[ib KBQJpaTa TakiKe NMMCIOT coBCTBOH-
nee umena: P — IHlear, y — Aasremmb, o — Mapka6.
llBa nmociienux HAZBAHUA 03HAYAIOT «KPHULOY T (CEII0» —
aTpubyThl SHAMEHUTOTO MHUQUICCKOrO KPBUTATOIO KOHA
Tleraca.

Ilpasee xpampara pacuoaxaraiorcs japyrue ssesp Ile-
raca, B TOM 9HCIe U JOBOJBLHAO APKAasg &, BosIe KOToPpoil
HaXoNTCA M3BeCTHoC Maporoe cKowwicnue M 15. 1o onHo
u3 nawbosce OCMIBHEIX CKOIUICHHII TAKOTO pola: B €ro
CcoCTaB BXOQHT He yeHce § MUJLIHOHOB 3BesI.

Tax e, kar u Tpaucuns JIbsa, reagpar Heraca odenn
yio6eH B KawecTBe OPHOHTHPA [UIs OTHICKANINA [APYIAX
3Be3q 1 CO3Be3RIl.

Hayronoaur. Cexeranr. OrranT

Raknx-g60 #MibiX, CToNb Ke YCTKO «BEIIEPUEHHEIXH
reoMeTpudIccrux $uryp Ha mebe me naitrn. C Hexoropoil
HaTmRKoll K pebecnoil reoMeTpmu MOMKHO OTHECTH CO-
3sesqusd, HoCANWE HA3BAHMAA YINIOMEDHRX HABWTIaINOH-
uuix npubopo — Hayroavuuk, Cexcrant m Owxrant. 91n
nMena Oviyn mpuavaasol actponomamu XVI—XVII es.
Daiteposm, [eBeanem m Jlawaiimem.

Hayroasauk — poBoasHo ofimmpHOE Cco3Beapne I0iK-
HOT'0 mOJymapuf, paclodoKCHI0e K IOI'y 0T CBepKaiomleii
rnemuan Cropomona. «Cuuay» ero «mognupaery cosBesyire
0noro TpeyroabHukra.

Cospeanme Cekcranta paspesieHo uMagBoe JuHmedl He-
fecroro srBaropa. I XoTA oHO JHIICHO CKOJIBKO-HHOYIb
SAPRUX 3Be3[, ero HeTPYHHO OTHICKATH Ha HAIUCM mebe
BCCHOIT, TAK KAK OII0 HAXO[ITCS ME:KAY APKAMH SBes[aMu
Peryn B cosBespunm JIsea u Anndapp B cossezmm [mupar.

OKTalT — camMoe 10iKHoe co3Reanue Heba. U, momanyii,
TOABXO BTHM K 3HaMeHuTo. Ouo oxpymaer IOmuuE noaw0C
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mupa. B mem ectn pgae cBost manenpkaf «[loaspram»
spesga — 0. Ho o — 18-a GyrBa rpegeckoro aadasmta
H YiKe OJIHO 3T0 I'OBOPUT O HEIpPMTOAHOCTH [AHHON 3BesiH
Ha po.ab OpueHTHpA, ENMHCTBeHHAs 8BEsga 3TOr0 COSBEs-
pusA, OpeTeHAYIOmMas Ha SBaHHC «IpKoi»,— v — geTBep-
Toil sBesamoli Beamummnl. o oHa pacmososkeHa HOBOJBHO
NAaleKo OT IOKHOI'0 MOJIoca Mupa # IJIA OIpemeJeHus
HAIPABAGHAs «CeBep — IOr» HE TORHTCH,

Kypasms

Mosker 6wrrh, mOTOMY, 9T0 JKYypaBiu oOWUHO  JeTHAT
KOCAKOM, TaK Ha3BaHO OJIHO H3 OYeHb KPACHBHIX CO3Be3-
JAH 10/KHOr0 MOJYIMapHA — OHO HamOMHHaeT ¢Talo JeTsA-
oWx jypaeae#l. A emge GoJbile OHO MOXOKe HA eMAMIY .
(uepTaHnMsa 3TOr'0 COSBESOMA YeTKW N BEIPASATENLHLI.
Oun 06pasyioT OCTPHH yroa ¢ BechMa HepaBHLIMH CTOPO-
mamu. Bepmmua yroa ordMeuena ssespjoil B (BTopoit Beui-
YuHE), & B KOHIE «XBOCTHKA» «eMuHANED OIeCTHT IYyThH
IpeBoCcXosTnias ce Mo sprocth o (ca. puc. 36 ». ra VI).
Beero B cossesnuu o 30 smespn.

Tyran

C sra w cospesgmio rhypaBnsa OpuUMEKaeT COSBEs-
mme Tykawa. OHO BHIMALAT HEOPABUINBHBIM JeTHIPEX-
VIOJBHHUKOM, COCTABJEHHBIM 3Be3jaMm o (Tperbell Benu-
unas), v, p m 8. Coseesgme Ooino 6nl HEHPHUMETHO, CCIH
6u ero He ykpamaso Maagoe Mareasnamoso O6mako —
KJOYKOBATAA (TYMAHHOCTb», NPeNCTaBIsioniad cobolt OJm-
WAMMYI0 K HaM ragakTuky. Majsoe Marennanoro O6aako
npocrupaercst Ha 10 kBajgpaTHex rpanycos, T. €. 8 50 pas
Ooapiie 0o ILIOIMAMM BUIIMOI0 NuCKa mosHon Jlymnr
(Ha puc. 36 omo wak 6b1 momaso B cosmesgue MOmkHON
I'nppm. Ha camom pmese rpanuia Me;Rny 3THMH COSBeSIIsI-
MH BIACTCA BHYTph <«rpeyroisHmkay IOmuoin I'mpupot.)

B oroM cospeagum HaXopMTCA TaK:Ke 0j(HO 13 Hambosec
OpYMeIaTeIbHEX 3Be3HHEIX CKOIIEHNHE, KOTOPOe HeBOOPYy-
JKeHHOMY TI'lasy IpejcTaBligercs SBe3foit 4,5 BeaHImHE.

O6macTh, OKpY:Kalonias IOKHMLIET DOJNIoC MApa, GeypHa
SAPRUMI SBE3NAMN, # IOTOMY TaK 3aMCTHsI 87ech boabImoe
n Manoe Maresmaorn O6Jaka, OINCAHHBE MOpeIJaBa-
tedsgmu XVI B, Csoum massaHmesM oHH 00g3aHH TOMY,
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4710 Bruepnsie Osuty onncank ABroruo Huradgerroi—ommmm
U3 cOyTHAKOB Mareinsnana B ero 3HaMEHHTOM KPYrocper-
poM mytemcctsun. OcobenHo afdexrno Hoarmoe Maresn-
namoBo OG6iako, pacHOJIOKEHHOE B COSBesONHE 30J0TOM
PriGrr. Ero numomans 42 keagpaTHHX rpagyca, 10 Ipnban-
SHTENLHO B ABECTH Pas IPEBOCXO[HAT IJIOMANb BHIMMOIO
pucka Jlymn, PacnmomoenHoe ® TemHOl, GesssesgHoll
obacTH, OHO BRIJANHT OYGHH APKO, XOTS H He IPeBOCXO-
pur casEns Maegroro Ilyru. Ilo oGpasmomy sEIpaskeHmIo
T'epmensa, sror yiacrok HeGa — (IYCTHHS, OKPYIHAIOMAsn
€O BCEX CTOPOH IBOTYIIHii 0asucy.

Paccrosnrme no Marensnasosnx O6nakos oxono 165 Tr-
€79 CBETOBHX JeT. OTH JBe 3BeSNHHE CACTEMH ABIAIOTCA
cuytaukamMu pameil I'anaxrokn, oGpamaomEMECA BMecTe
¢ Heil BOKpYr o0mero meHTpa Macc. HasKpgasa M3 HEX CO-
CTOMT M3 NECATKOB MHJIIHOHOB 3Be3[l W MHOKeCTBa 3BEsI-
HHX CKOINEANH m 06e OHH IpefcTaBIAT cOO0H CBOEOO-
pasHHe <«OPUrOPOAED HAIIEr'0 3BESTHOIO OCTPOBA.

IO:xneii Hpecr, Myxa. #Hepreennug

Ecny nonpocuTh YeJIOBEKA, HE 3HAOMEro acTPOHOMHH,
Ea3BaTh KAaKHe-ENOYAb COSBE3NHs, KOHOIHO #e OH BCIIOM-
mar Boabmryio Mepeegnmy u, secbma weposaTao, I0mmuii
HKpecr, xota B 60oIbMAHCTBE CIYIAEB OKAKETCHA, ITO DTOTO
BTOPOI'0 COSBeS[UA OH HHUKOTJa H He BHued. Hak MEL yiKe
OTMEYald, HTO COSBE3/Ne 1715 BCeX PailoHOB HamIed cTpaHHE
B COBPEMEHHYIO BIOXY ABIAeTcA Hepocxomsmuy. Ho ciml-
majin 0 HeM noutm Bce. Ouo onmcano B pomanax flirons
Bepua. Ero nsoGpasxenne Kpacyercss Ha IrocyapcTBeHHBIX
damarax Ascrpannm, Hopoll Senaunuu u HEKOTODHX [py-
INX CTpAH IOJKHOI'0 HONYINapHs.

Crons WMMpOKad NONYJIAPHOCTH DTOI'0 COSBE3NNA CO-
3[0eT eMy PenyTanmio [aske HeCKOJILKO NPeyBelIHICHHYIO.
Muorme pymator, 910 cossesgme lOmuoro Kpecra oram-
gacTcs pasMepaMi M APKOCTHIO COCTaBITIONMUX ero sBesi.
Orniopps Ber. ITo pasmepaM 310 cosBesiie OfHO H3 CaMBIX
CKpoMHBIX, H ecim Hama Boapmas MenBegnra saEuMaer
Ea mebGe 1280 KBapgpaTHHX rpajgycoB, To Ha jo.10 IOkHEOrO
Kpecra npmxopmrea weero ymmb 68. B Boxpmo#t Mepnse-
nume okoao 125 seesy, BHIMMEIX HeBOOPY:KeHHHIM IIa30M,
a B IOmurom Kpecte mx seero okoxo 30.
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Heynuenrensno HeBONBHOE pasogapoBaHHe, HCIBITH-
BacMO€ TeMI, KT0, MHOI'0 HacJAYHIaBIINCH 06 3TOM 3K30TN-
YECKOM CO3BC3HM, BOCPBBIE BHIUT €I'0 BOOIUIO. HOMHHTG,
vy Tomuapora: «Jancn um stor Kpecr,— Bopuan pep,
coyckasch B Jiok,— BrnymMaanm Kpecrl U Kpecra-to
HOKAKOr0 HOT: IPOCTO YeTHpe HeGONBIIAX SBesyh...»

JleficTBHTENTBHO, YeTHPE ITIABHEIE 3BE3[L BTOTO CO3BEs-
st — o, P, B 1 6 o6pasyior Hrypy HeCKoNLKO CKOINEH-
noro Kpecra. OnHako ee «IOPTHTY INIIHMAY SBE3na &
9eTBEPTOH BeNHIHHEI, HPUMOCTHBINAACA MOKAY ¢ # O
(cm. pme. 9 u 31).

s pocronpmmeuaresnbHOcTeil cospesnmsa HOmuaoro Kpe-
CTa MOKHO YIOMAHYTH O 3Be3/1e % iecToR Beamanael. OHa Ha-
xopwics psjgoM ¢ P, crera or Hee. Ha camom pese aro me
omita ssesna. B redeckonl oHa pachajaercs Ha [ECATKYR
PAsSHOI[BETHHX 8Besy, CPeNH KOTOPHX BHETIOTCA [Re
pYyOHHEOBO-KpACHHE, [Be M3yMPY/NHO-3JIeHbIe, TPU bienHo-
BeJeHRle W OfHA Iojy6oBaTo-Gesas, OCTAIbLHHE — YHCTO
6emoro isera. OGpasHOe ONHCAHNE 3TOro PEIKOCTHOI'O
o0beKTa Jay 3aMedaTeNbHE MONYIAPHIATOP ACTPOHOMIIA
HKavunn Ouammapuon: «3pech ne6o npencraBiaseT €o6oio
Kak OynTo HacTOAMUM SIMUK C JPArONEHHBIMH KaMHESMHA:
alMasaMe gucTeimeil BOAE!, NPOSPAYHEIME JREJITHMH aj-
MasaMm, JReMIYKMHaM#, TOIA3AMH, MSYMpynamu, pyo6u-
HaMH ® camgupammy.

K rory ot I0mmoro Kpecra nerko saMeTuTh He0OIbII0e
coseespme Myxm, KOTopoe W B caMoOM Jlelie IOXO3Ke HA 370
pacexkoMoe (cM. puc. 31). B men me Gosee 30 ssesn. Ho raas-
HLIE IATH — TPH TPEYI'OJLHHKOM BHH3Y — TEJNbIe MYXH
CO CIOKeHHHME KPLUIBAMH, ¥ JBE CBEPXY — KaK Ol
TOHKHE YCHKH HAaCEKOMOTO.

IOmnit Kpecr, wooGme, sBirserca kKak OH meHTpasnn-
HHM cosBespueM fojkporo mebGa. Ciesa OT Hero pacmoxo-
JReHE caMEe spkme speanl Liermrappa — p m a. Medakie
spesnel Ilentaspa oxearmiearor IOmmmit Kpeer co eecex
CTOPOH, 3a wHCcKioZeHHeM tora. CmpaBa oOT cOSBes|mHs
IOwuoro HKpecra pacnoxommanch cossesmuss Ilapycos,
Kopmu, Kunst m Hommaca, KOTOpEE GBI KOTA-TO ONHHM
cossespueM Hopabasg Apro, crolp TECHO CBA3aHHOIO ¢
nosTEaeckaM mMudoMm 06 aproHaeTax. JImHAA, HPOXOMsTITasn
gepes manyio nepexaaanay Hpecra, p m o Learaspa, opn-
BeIeT HAC K OYCHHL KpacuBOMY coseesuitio sHcpTBeHHMKa,
pacnoiosenHoMY K 101y oT cossesfua Cropnuona. Heraru,

127



HeCMOTpA Ha MHOTOTHCHEHIHEe TONKTRA CKOHCTPYyHpOBaTbH
us speap J\epTBeHHAKA Mopobuc antapsd [ KCPTBOOPH-
Hommenn#i, GoJee eCTCCTBEHHO YRIJICTH B 3TOM CO3SBC3[MH
OOHKHOBEHHYI0 6GabGoury. B casonm Jerne, HUCKOJIBKO He
HacHayst Boobpaskenue, U3 rIABHLBIX 3BEsH JI\ePTBEeHHHAKa
HETPYIHO COCTABHTH 4YeTKYI0O QUrypy HBYX COBEpPHIEHHO
CHMMETPUINHX Kphiibes 6abodkm u yBHIETH [(Ba APKHX
ee riasa, OpeACTaBACHENX spe3namm f u y (ca pme. 390).

Hopabas Apro (Kmm. Kopma. IHapyca. Hommace)

Kopabas Apro 611 opnuy u3 naunbosiee MUPOKO pacKil-
HYBINHXCHA Co3Besnuit HeGa, S3aHUMaBIIMM IUION(afL B
1888 wpBapparHnx rpagycos. OHo HaMHOTO IIPEBOCXO[UJI0
obmuproce cozseanue Jlewsl, momans Koroporo 1290 keap-
patauix rpagycon. Ho ecan B Jlere HeBoopY/KEeHHBIM Iason
MOYKHO HACYMTATh OKOJIO COTHA 3BE3l, TO B coasesnni KHo-
pabag ux ugmclo gocraraer 5985. AcTpoHoMaMm HeIerko
OLLIO pas3o6bpaThcs C 3THM CO3BE3fueN, W IOTOMY OHI Ho-
AeAHndN ero Ha 9acTy, HpHayMas Kamjoi ns amx cober-
vegHne nassanusa: Hunp, Hopma, Hommac m Ilapyeca.

Hunrn, Kopma, llapyca, Hommac — or atux uassanmit
BeCT POMAHTHKOI 3MOXH BEITMKHX reorpaduaecKux OTKpPHI-
tuii. MB y;Re OBITanuch HAPHCOBATH CJOKHYI0 QUIYpY
ncreHpapHoro Kopabas «Apro», Ha KOTOPOM HIPCIIPHMM-
ausbie repou Jlpeeneit I'perimm comepmnanm Bosr B Hoa-
Xuny sa 30J0THM pyHOM. flcoH, BosraaBmBImit moxon,
6L BocuHTAH MynpHM KeuntaspoMm XmporoM. Ioaromy
n cospespue LienraBpa oxasanock menopaaerky. Coaemma
38 COCTOAHHEM 3[I0POBbs aproHABTOB NOGPHIT Acknenmii
(9ckyaam), DPHMEHss, KAK U COBPEMEHHEI® Bpadm, SMel-
nHil ag B Kagecrse JeraperBa. O1ciona u coseesjue 3mee-
nocria. Mosxer 61Th, Ha IyTH MOPEILIABATENAM NoNA/lAHChH
THIPH W BOPOHH, a WHOI[A B CIydae yHaud UM OPHXOofi-
J0Ch ITOMHUMATD F Jally: BCEe 3TH aTPHOYTH YBCKOBEUellhl
Ha Hebe 106IU30CTH.

CooTBCTCTBEHHO 3THM HA3IBAHIAM MOMHO HOTHTATHCH
upencTaBuTh cebe U GUrypy MAHHOTO COIBESHAMS, XOTHA JUIA
ororo morpeGyercs uapsumas Hoas damrasmn (pme. 30).
(Harmomuun eonge pas, 970 MB CINTAEM HAOPABICHHCM
«BBEPX» HalpaBleRIC Ha ceBep. B coorsercTBum ¢ 3THM
nam «kopabib» GyjieT mosepHyT naayooii Bnero.) Or { Hop-
MBl MORHO Ipocicmiirh GONBLIIYIO AYTY, COCTOADIYIO u3
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ApPRAX 3Be3jl, oOpasywoummx «naaybys «wopabiash. Brums
0 BOPaBO oT [ omycKaercs jpyraf iyra U3 MeHee APRHX
8BC3Ml, HO 3aKaHIMBAGTCH OHa ONHOH M3 CaMHX SMPKAX
spe3n HeGa — Hamonmycosm. Ilo Gaecky ara see3na yery-
naer TONLKO CHpUYCY ¥ IO3TOMY ABAACTCA ONHOM H3

Kopra

Ant- Lyxadn

i

ot

«Sarrsri
Xpecrm

~

Prc. 30. Cospesgua Kuas, Ropmu 1 [Tapycos. «Tompmit Kpects.

Ba)RHEHIINX HaBUram#oHnux ssesn. (Jna BXojxUT B cocTap
cozpeanua s — ¢unmmay «kopabnsa», nuHAA KOTOPOTO
3aKaHIHBACTCS B CLOIO OUepeIp lia ApKoil 3peane P ororo
CO3BE3IMS.

Jluans 3sesn, wiynlas UCPHOHAUKYJNAPIO K «maly6e»
or ssesnsl y IlapycoB, cocraBasier «maury» «Kopabuasy.
I\ Heit HeTpYO «NpHPHCOBATLY HANYTHE NAPYCA, BOEPEH
HOTOPHIX Ha JuHAHM, oOpazopannoii «lloscos Opuona»
i CupuycoM, HaXogATCA HenpumeTaoe cosnesnue Hommaca.

B ob6aacru cosseamus Hiuaa ecTh KopapHneil yqacTow,
BechbMa HanoMuHawmuil cozsesmue IOixmoro Kpecra: pac-
IoJOMCHNE 3RE3[[ HACTOALKRO CXOKE, YTo IPU OTCYTCTBHN
onmTa 370T «JlosEupii pecTy Nerko NpmHATH B3a «HACTOS-
umity. IlosoraeT mX otamduTs Xmb pasHuma B Oaecke
3Beat (sBeans «Jlomnoro Hpecra» sHaamredTBHO caabee)
It 0TCYTCTBHE CBA3M CO 3peapgamyi o u [ LlentaBpa, xoTo-
poic 06pasyioT HOpsMYI0 JHMHIO ¢ Majodl HepeRIagmHoi
I0:;xuoro  Rpecra.

18 susaps 1975 r. coserckue Kocmomarrsr I'. M. I'peu-
ko n A. A. I'yGapes ¢ DoMOIbI0 PEHTTEHOBCKOT'0 TeJIeCKOTA

9 B. A. Maxcunaues, B. H. Komapos 129



PT-4 Ha crannum «Camor-4» mecreposann caabyio TyMan-
pocth B cospespunm Ilapycoe, mpepcrasasonmiylo coGoit
OlMH H3 UHTEPECHEHIINX HCTOYHNKOB PEHTICHOBCKOTO M3-
ayaeHns. Bnonne NOHATHO, 9T0 TAKHe UCTOYHHKH MOSKHO
H3Yy9aTh TOJBKO B KOCMOCE, TaK KaK PeHITeHOBCKHE JYIH
He DOPOHHUKAIT CKBOSH armocepy HAIIeH MJaHETH.
JTa TYMAHHOCTH, Y[AJeHHAf OT HAC HA PACCTOAHMIE OKOJO
1500 ceerommx Jet, npexpcrapinser co0oif OCTATOK CBEPX-
HOBOii spesyBl. Dryenena TyMaufas 060J04Ka [HaMETPOM
OKOJI0 5 rpajnycoB, OIpeNeNeH OepHOoj| H3MEHCHHUST IOTOKA
PCHITEHOBCKHX BOJH, HM3JYYaeMHX LYJbCAPOM — OCTAT-
KOM HEKOrjla CEeprapmicii spech 8Beafisl. I9T0T HepHoj
okasancs paBubiM 89,219 MipaucexyHaH; MOKHO, 09e-
BH[IHO, CHEJATh BHBOJ, 9T0 3Ta MAJCHBKAA CBEPXILIOTHAS
8BE3[109Ka BPAIACTCA CO CKOPOCTHIO 0Kosuo 90 rhicsd 06o-
poToR B ceKyuuy!

Jpupan

C opHIM U3 IAMEHKX CO3Bes/iMil,— CO3BESIUOM 3MEH,—
Mi yiKe NOSHAKOMHIHUCH. TpH APYIAX CO3BE3NHA TaKOIo
JKe poma — 3TO coseesuus IpmpaHa, I'mupu m Jpakora.
Ipnpan — He0ecHad pCKa, B KOTOpYio, IO JipesHerpede~
CKOMY Hmpepnadmio, yoan ¢ Heba crponrtuehii ceE I'exmoca
QasroH. PeansHbiM OPOTOTHIOM 3TOM PEKH SIBJISIETCA pe-
ka Ilo B ceseproit Uranum.

«erokm» 3Toil HeGecHON peKs pPaCHOJIOMEHH BOINSH
cospeansa OpuoHa, rue cocencTByior Apyr c apyrom f Opm-
oHa — ceepKatomuii Purcas m HecpapHeRHO (osiee CKPOM-
Has p Opupana (cm. pme. 27). [aumAHO#, BeCHMA H3BHJIN-
CTOM IeMoUKoil M3 cnabRX seesy 970 COSBESHANE THHETCH
[AJIEeKO K o'y, YSKAM pycJaoM ormbas NONYTHHE COSBE3[Hs
Saiina, Pesua, Yacoe, IMeun u @Dermkca. Komem aroro
COSBEe3/YsT OTMEUCH APKOHM HaBHIalinoHHOM 3e3oif AxepHap
(o1 apabCcKOTO «aKep-Hapy — «yCThe PEKm»), KOTopas B
nape ¢ gpyrumMu spaaiimuumu spesnamu — Hawonyce u Pa-
runn-LlerraBpyc — o0pasyer raranTcKuil TPEeYTroAbHEK Ha
ossHoM Hebe (pme. 31).

Vs muorux sseaji, OpuHAIeKATMX K STOMY CO3BE3IHIO,
(cM. BRIanKY), MHPOKYI0 CilaBy npuobpena & Jdpupana —
OJlIfa 3 CPaBILITEabHO GANBKIX K HaM 3Beall, 0UCHL HOX0-
man Ha 1ranie Coanne. 1looromy 1o HHIEro HeBePOATIIOro
B TOM, 9T0 Y 3ToH SBE3HH MOKCT OKA3aThCHA CBOS IIaHeI-
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gas cacreMa, A MosReT OHTb, OfiHA M3 9THX ILTAHCT ABJf-
eTca OGuraemoii?

B Opupmane ecth crabeHpKasA spespodka NaToil Bean-
YAHB v, KOTOPAS PACIOJIO¥EeHA Ha NPAMOH JHHHN MEM[ry

Yenmabp

Ao a
Tpeyeanshur

AN

Auzure- lenmalpye

o
« flowrsid
Kpeem»
(] ey
/xb
Marve
Maeernarobo ,’5{,’2’3/‘,‘%050 &
Obraro J6raKo

7
,

A Hanonye
repHep /?ﬂﬂﬂlﬁﬂﬂ 4

Pria

Puc. 31. Tpeyrospunk Axepuap — Ranomyc — Puriis-1enraspyc.

Pnrexem 1 Menxapom (o Kura). 970 onHa u3 Kpacmeeiiunx
nBOMHEIX 3Besy Ha mebe. B mHebGoabpmoil Temeckonm snech
MOKHO YBHJIETH [BE TECHO PACIOJOKEHHEE SBE3[OTKM,
ofiHa M3 KOTOPHX TONA30BO-3KEITas, APYras roay6oBaro-
Oesioro Ipera.

Eme onHoil pocTonpnMedaTenbHOCTHIO COSBES[HA Jpu-
JIAHA SBISAETCS «OHICTPOXO/HAS» 3BE3[0IKA 02, nepememaro-
mascsa Oolee wéM Ha YeTHpPe YITOBHE CEKYHOH B Iof,.
Pacnonosxenias Henonaneky ot Prrens, ona Yepes nesars
THICAY JIeT nopoiineT K spesne o (DeEmKca, Npopenae 1mo
aebecHolt cdepe myTs Gosee weM B 40 rpanycos.
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T'nsipa

Coazmespme I'mupul Tarske HPUHANIEKIT IORHOMY LOTY-
HIAPUIO, HO XOPOIIO BUAHO U B CPENMX ITHPOTAX CEBEPHO-
ro moxymapuga. OHo IPoTAHYNOCH BIONb SKIHOTHKM OT
cossesnuii Bonka w Becor no Maaoro Ilca u Epmunopora.

Cospeanite  006s3a80 CBOMM  HA3BAHMCM SHAMEHUTOII
Jlepueiickoil ranpe, mobesriennoil I'eprynecom-Ieparion.
JitvRHAA U3BUBAIOIMAACA LEIOYKa 3BESJl [EeHCTBHTEILHO
HADOMAHACT CBOHMMI OUCPTARMAMHU UY[OBUIIIOTO SMef.
Ho spkux sBesjy B Coakesqum ouenb Majo, Brjensercs
JHIIL oia 3wve3fa o, nocsamas nmg Aandapn, 9ro nmo-
apabckn smaumnt «mycrmpHuiK». Haiity 31y sBesny odenn
JICFKO, eCltM CJCHOBATH BHMS B[lOJb IPABOM CTOPOHH Tpa-
penuun Jlvea. Jleeee 1lponwona (oo Manoro Ilca) empen
XapaKTeDHBIA «KPOYoK» u3d caabuix sBesn G, €, 0, 6 u n—
roqoea ['nppwi.

Hpaxou

Hpaxou, Hekorna oxpauseuiuil cagm Iecoepm, Take
UPHHAIeIKUT K IuCly Tex, Kro 6w nobesxpen Tepkyne-
coM. JT0 — ceBepuoe Co3Be3fue, N3BMIUCTOH JTuHMeR mpo-
Tanyesmeecsa no gedy. Caman Apras 3Be3na 9Toro Co3Be3-
nuA — y (JdraMmn), BTopoil 3Be3[HON BCJINIMHE, pacno-
Jnonena B HEOOJNBIMOM 9eTHPCXYTOoJbHUKe, 06pasOBaHHOA
pmecre ¢ meit seesmasm P (Pocrabanm), v » E. 3mesua
a (Ty6an) maxomurTest [oBOJLNO [aJeKo T «ronossh pa-
KoHa: oHa pacHonoskena Ha juumn mexay P Maaxon Men-
el B 1) Doasmoir Mensenig,

B coassesnun okono 80 3pesm, BMIMMHWX ICBOOPYHiCH-
HBIM INIA30M, IpenMyniecTeerno Heaprnx, Omna u3 nux —
v B «rojosey JparoHa — mpejicrapiseT coboil spespmryio
fapy, KOTOPYH MOKHO HNODMTATHCH PAsrifgierbh HEBOODY-
JKCHHBIM  IJIa80M.

M3 Bcex 3Bean 9TOro Co3BE3MHsT 3pe3fa y CHTIpala
ocobyio poap B ucTopmu actpouomun. Euie Honepumk,
crpeMsacst 060CHOBATL CBOI0 KAPTHHY MHpa, HAcTONYLBO
FCKAJ HEeNOCPEe[CTBEHIOE [0KA3aTeIbCTBD OPOHTAIBHOTO
newrenns 3eman. OHAM M3 TaKUX [OKA3ATCJABLCTB MOYJIO
HOOCIHYSKUTH HATMIAE Iofudioro Mapaajiarca ssesy. biaaro-
naps OpOmTaNbHOMY [BM;KeHIo Jemiu Gougee OJU3Kue
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BBeSAE ROKHH ONUCHBATH HEOOJBIIN® 3IMUNCH OTHOCH-
TenbHO GoJee RAeKuX.

Ho, xar Mu ysxe ropopuin, Honepauky He ypanocs sa-
MepHTH HE OXHOI0 SBe3AHOro Napallakca. Ero caMomennsuerit
yrioMepHEA nprbop — TPEKBETPYM — He obaafan HeoGxo-
IEMO# TOYHOCTBIO s momoOHnix msmepenuit. Henosmomx-
B0 GBUTO H3MEpUTH mapamiakcH spe3p u 8 Havaite XVIII s,
Ho awmraumiicknit actpomoMm bpapneit Hacroiiampo mekas
OyTH K pemeHnuio sToil safaum. YUEHBIH YCTANOBHA HA
YepaKe CBOEro JOMa TeJdeCKON, HANPABMB €ro B SEHHT,
gepes KOTOPHIE KaKARHT Bedep npoxommaa <y Ilpakona.

Tlocne pumTeaBENX U HACTOMIHBHIX HaOmopenuid Bpan-
se1o B 1725 r. geHCTBATENBHO y/ajioch 0OHAPYIRUTH HEKO-
Topoe mepememenne aroft seeagsl. llo 210 610 e mapad-
JNaKTHYECKoe mNepeMmemeHue, a 4YTo-ro Apyroe. Uro sue
rorga? Bpapieit foaro moman ronoBy Haj BTOH sarafikoii,
IoKa BO BpeMs nporyJikm no Tem3ae ol He NPHINEST K HEORHA-
pagEoMy pemenmio. Om saMeTmia, 9ro IpH N3MEHEHUH
HaNpaBJICHNs OBMKEHUA CYJOR II0 PEKE MCHAJIH CBOE Ha-
TpaBlieEMe W BHMIEIH, pasBeBalollmecs Ha BepPXYIUKaX
Mmaut, Cospgamaiioch BoeYaTienmne, 970 NP MOBOPOTE CYHHA
MEHAETCA H HAOpPABJICHIE CaMoro BETpa.

Semusa — 10 TOMe Goabmoil «ropabuaby, wecyriuiics
B mpoctopax Bcexemmoit,— nopgyman DBpapneii. Yepes
Ka/Khe ToJrofa HANpPABJICHME ce OPOHTAIBHOrO NBU:Ke-
HEA MEHAeTCA Ha nportuponono;unoe. Cregosateanuo, Ayiu
OT 3BesJ B ONHY TOJOBHHY rofia JOJKHSI WMATH HABCTPEIY
OBEKCHHI) 3eMJiH, & B [OPYTYI0 HNOJOBHHY roja «qoro-
HATHY ©€.

BooGpasuM, 94TO MBI CTOMM IOJ BOHTOM, SalHIIasCh
MM OT DAfAION[UX 0 T B © ¢ H 0 BOjsuniX crpyek. o cront
HaM IBHHYTHCA ¢ MECTa, KAK 3007 NPHUETCH HAKIOHUTH
B HampaBleHMH ABMREeHAA. Towo Tak ke caegyer mocry-
TMaTh W C TeJeCKOIOM, MOCTOMHHO HAKIONSA er0 B Halpas-
gegmn pemwwEerns 3emun. VI korma 3emus sasepiumnt nos-
EH# 060poT IO 3AAHICY 3emiioil opOWTLI, 3Be2Xa ToKe
ONMINIET BJIMIC, MePeMCIasiCh B C @ BpeMs B T O M e
EamnpasBieHunu, B Koropos IBukercs 3emnsa. (Hpu pa-
PALIAKTHICCKOM CMEIUCHAN SBE3Jbl TOH(E ONLCHLIBAIOT Ia
pebecnoit cdepe oiJUNCH, HO B JPYIOM HallpaBJISHMA.)
Kpome Toro, Gompmme ocH y mapailiakTHYECKHX 2AIII-
cos Bcerga MeHbme 17, a y aleppanuoupulX CcoCTaBis-
or4l”,

133



O6napysxennoe Bpaniieem B pesynsrate nHabmomennit
v JlpakoHa OTKIOHEHIi€ CBETOBHLIX JYy4eil, HPAMO NOKARH-
Baomee JBHKEHHWEe JeMiaIn 1o oplOmte, ORJIO HASBAHO
abeppayueil ceema, Tak OGnia pemeHa safada, BOJHOBAaB-
man MHomepumra, XO0TA H ¢ HECKOILKO HEOKHIAHHOH
CTOPOHEL,

Jlupa

Ecan nmexopure m3 SaHuMaeMoil Ha He0e muomanm,
TO CaMbiM HEOOJBINUM co3pe3nueM caenosano 6}:! CIuTaTh
cospeanne IOkmoro Hpecra. OmHako mpaKTmaeck: nene-
cooGpasHee ONpeNessATh PasMep COSBesAnsA He no oQHI-
aJIbHO BaHMMaeMoil GHUANIOmagM», a mo seamampe obpa-
syiomeit ero gurypr. Torlla K 9nciy TaKuX MUHHATIOPHBX
co3BesOAd 6ynyT oTHeceHH coseeafnsa Jlnpw, Jleasdmma,
Crpenni, Cerrn, Yacom, T'ony6s, 3omoroit Pri6m. Ects
H Apyree, HO 9aCTh HX ViK€ HaM 3HAKOMa: 9TO CO3BE3HA
Myxm, Gamn, Bopowa, u Mb me CTaHeM K HAM BOSBpa-
HIAThCSL.

Ws mepewucneHHBIX OTMETHM, Kak Hamboliee mHTEpec-
pue, cospespusi JImper, [lemnnduua, Crpeam m TonyGs.
Tpu nepeHe u3 HAX BUIHME B COBEPHOM NOJYMapHH
rme6oceona. Cossesgmsa Jimpw, Jleanduma u Crpennr pac-
moJIo;keHH Bosie cospesana JleGeps. ITosTomy MBI spechs
OININEM M 3TO CO3BESHHe, XOTA OHO OTHIONbL HE MHHHa-
TIOPHOE.

Nlast opHeHTHPOBAaHHA OCOOGEHHO BOIAMKO  SHAYCHHE
cossesgna JImpH: B HeM CHsET caMasg ApKas 3Bespga ce-
BEpHOro noayiuapus meba — roxyboraro-Gexas Bera, or-
cTosimas OT Hac Ha paccrosmue B 27 ceroBnx Jjer. Ilio-
mafp cossesuua Jimpn 286 keagpaTHRX rpanycos. B ero
COCTAaB BXOMHT 45 BHANMHX HEBOODYMEHHLIM I'1a30M
asesn. Cospespue obpasyer XxapakTepHyio urypy HeGOIbL-
HIOr0 HIapaqucIorpaMMa, COCTABIEHHNOTO 3BesmaMu §, P,
v 1 8. Ilazsauve cospesmusa 03HAYaeT MySHKANBHBT #HH-
crpysent nercupapuoro Opden, woropwii cromM clagro-
38BYYHEM YCM#MPSI XIHIHbIX 8Bepeil, CABHIAJI KaMAH, 3aCTaB-
Jst CRIOHATHCS BeTBu Aepesses. Cun peunoro 6ora Harpa
u Mmysn Kanamonni, 70T (paKumilCkmil Dmeser cynTalics
co3NaTeJeM MY3HKH H cThxocaomenuda. Mud o6 Opdee
u oro jkere HimQe IBpHEIKE He pas BHOXHOBII XYHOiK-
HIOKOB U KOMHOSHTOPOB,
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Bera ofpasyer omme wm3 yrios obmmpHOro JeTHe-
OCCHHET'0 TPEYToJIbLHHKA, B KOTOPHH BXONST TAKKE 3BESHH
Ilene6 B cossesnuu Jlebeps u Ansraup B cospesgunm Opia.
OTm TpE 3Bes/iH MePBLIME MOARIMIOTCA Ha HeGe B JAETHHMO
pegepa (pmc. 32).

Bpesna e JlupH, pacoosao;renHas ciiea 0T Berwu, IasA zop-
Koro 1J1asa BHIIANHT OBAJILHOW H faske pacmagaiomeiica

- Gpea

Pnc. 32. Jlerme-ocemmmil TpeyrONBHER.

Ha gBe 3Besghl, KajKaas M3 KOTOPHX TaKiKe ABJIACTCHA ABOM~
poit. Ho eme marepecuee P Jlmput — Wennax — meoitnas
8BESlia, OKPY/KeHHas cBeTAmPeHcs rasosoil 06osgo0uKoi.

NuTepecHbiM 06BEKTOM AN KOCMHIECKUX HaOIIOReHMi
CHLY;KAT M3BeCTHAA IJaHeTapHas TymanHooTh JlmpH, pac-
DOJOKeHEAs] NOCepeNNHe MOKAY ssespaMu y u B. Bremmne
OHa KKeTCA rony6bomaThM kKonedxkoM HeImMa, Ha camowm
nese ®TO Npospaunas rasosas cdepmiIeckas o000J09Ka,
OKpysKalomas OYeHb ropsuyio Oenayio 3eesgy ¢ TeMumepa-
TYpoil 0KoJIO 7D THCAY rpanycoB, H3AYHAIOM[YI0 MOINHHK
UOTOK yJAbTPadHONETOBHX JYyUeil.
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JleGens

Jlesee cospespua Jlupu Ba QoHe Aproro yuactra Maew-
fioro ITyte nemwut coseespme JleGeps. Ero rnapmas spes-
na Jeme6 — o JleGepa — InIB HEMHOTHM YCTYHaeT o
O6iecky Bere, TeM He MeHee pacCTOARME KO HEro OKOJIO
600 creroenx ser. OcHOBHEE 3BESIHL CO3BEeSHHA, KpPOME
Jlene6a: p (Anpbupeo) — kpacmsad NBOIIHAA 3Besga C 80-
JOTHCTO-ROATHM W rody6oBaTo-0edHM KOMmoHeHTAMH,
¢ (l'menax) u O, oGpasyrommne ¢urypy Goaemoro kpecra.
B perrtpe mepekpecrus — sipkas sesga ¥ — Cagp. B me-
PeBolle Ha PYCCKHMH ASHK BCE 9TH CJI0BA OSHAYAIT JaCTH
TedA... KYPHIBL

I'peku ¥ pumisHe BUEeJH B 9TOM CO3SBESHUH JereH-
HapHOro jieGens, mOX BUOOM KOTOPOTO CHYCRAJCS HA 3eM-
110 ¢ eBusuTaMu K Kpacasmie Jleme cam rpomomepixern
3epc. V apabGor e oHO GHUIO HM3BECTHO HOJ HASBAHHEM
Kypuip, u cioso «Jleme6» npomsomuio ot apaGCroro
«uremeb sp-gamka jkex» — «xpoct kypuimp, Cagp ke osHa-
gaeT «I'PYyAb KYPHUIED.

Psapnom ¢ I'meraxom Haxommtcst msBecTHAA puddysuag
rymanHocth «CemepHass Amepmka», Ceoeit ¢gopmoift mamo-
MUHAOMAS 3TOT KOHTHHOHT, 3aHMCTBYIOI}asA CBOil CBET OT
onmcratomero Jlemeba.

B cospespguu JleGepst pacmonosxeH OpHH M3 CaMHX
YAMBHTENLANX 00beKkTOoB BeeleHHOM — peRTreBOBCKuM HC~
rourmk Jlebegh X - 1. Bosmosxmo, wro JlebGegy X - 1 —
nepsas «IepHasg ALIpa», OOHAPYHEHHEAsA ACTPOHOMAMA,
IlopTeepsunedne sroro Owno 6ol 09eHb BAKHO, TAK KAK
obmapy:KeHmne X0Ts OB ORHOIl peanpHOH (depHOE KHPH»
CBHIETEJLCTBOBAJIO Oh 0 TOM, 4YTo nOoNoGHHe 00LeKTH
efCcTBHTEeILEO CYIMECTBYIOT Bo DBcesaennoil,

IlpoGaema DoumcKOB «49epHEIX JHPY BeCchbMa CIOKHA,
HOCKOJILKY OfMHOYHAs (YePHAA JHPa» MOYTH HEIOM Be
Mo;KeT ce0f mposEwTh. B CBASH ¢ 3THM HMSBECTHH COBET-
ckmit yuwenmit arapevuk fl. B. 3expmoemu npepgrosgmi
OCTPOYMHYI0 HJEI0 NOMCKA (YePHHX JHp» B CHCTEMAX
IBOMHEIX 3Besf.

Oxono 5(% scex spesy mameit 'amakThkm — 9710 Tec-
HHe pNeoitHEe cucTeMH. EcTh Takme [BOHAKE CHCTEMHI,
B KOTOPHX OfiHa 3Besfa CBeTHT, a QpYyras — TeMHasd.
Ecam macca Temmoit ssesghl B 3—5 pas npeBOCXONHT
COJHEUHYIO, TO MOKHO OPEJNoJaraThb, UTo0 9To HOracmas
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sBe3ia, KOTOpPasA HOC]Ie mcyepnaHmnsa BEYTpeHHe# smeprmu
C/RQJIACh [0 CTajuH <9ePHOH IHIPH.

Cornacmo pacderam coseTckoro yusesoro P. Cromsera
IpE ®TOM JHOMKeH HaGiaomaThcs JIOOONHTHREA HPOLECe.
Ecnn meRTpanbHHE KOMOOHOHT B JBOMHOH CHCTEME TO;Ke
NOCTaTOYHO MacCHBHAs 3Besga, TO, KaK H Bce NOmo6EHE
8EE3NH, OHA IOJKHA BRGpACHEaTh GOJBIIOE KOJMYECTEO
rasa.

Il'aa »ToT BacacmBaerca B ¢«uepHyI0 nHpys. Ho ra-
S8OBLIe YACTHI[H ONANaloT B Hee He NpPsMEIM nmyTeM, a Oia-
rogapA BPAINEHNIO CHCTEMH CIepBa HAYHHAKT 06pamarbes
BOKpPYI' «YePHO#l JHPH»® N0 COAPAJEBHAHHEIM TPAEKTOPI-
fM, DOCTONeHHO OpHOJMKAsCh Ha KPUTHIECKO® pac-
CTOAHHEE.

Bokpyr «icpHoit gmpH# o0pasyercda rasoBril amck.
Benencrsae TpeHHs ras pasorpepaeTcd [0 BeChMa BRICOKHX
reMmeparyp, Opy KOTOPHX BOSHHKAET MHTEHCHBHOE pEHT-
[CHOBCKOE W3NIYIEHHE...

Herounnk JleGepy X -1, ofmapykemmndt B 1974 r.,
Kak OYATO OTBEYAaeT BCEM YKasaHHHM TpeGoBaHHAM. ITo
nBoiiHaA spesna. Fe ceerammiicss KOMIOHEHT UMeeT Maccy,
paBHYIO RBANIlaTH BOCHMHM COJHEYHRIM, TEMHHH — OKOJIO
pecstru. Vs 9To#t 06dacTH MAeT MHTOHCHBEHOE PEHTIeHOB-
CKOE HBIYICHHE,

B cossesgun JleGepsi pacmoiosKeH emje OfUH BaMeda-
TeAbHENH 00BEKT — paguoncToYHuK JleGepp A — RBOHHAA
TATaKTHKA, HSIYIAOMAs MOMHEKH NOTOK pPagHOBOJIH.
XoTs sTa KOCMHYECKAs PANHUOCTAHINS HAXOAMTCA OT HAC
HA OrpoMuOM paccrogHuM — okoio 600 MmiimomoB cme-
TOBHX JIET, €6 paguomNsIydenne, MPHEAMAEMOe HA 3eMie,
MAeeT TAKYIO jKe MOIHOCTH, KaK U PafHONsAyICHHe CIOo-
rofinoro Commma. A Bepw paccrosmme po Coumia cocrae-
JSIeT BCEI'0 OKOJIO BOCHMH CBETOBEIX MAHYT, T. 6. B 4000 M-
ApapmoB pas MeHbIIe.

OTkyna Geperca orpompas smeprus, cmocolmas na
OPOTHAKeHNEM MHOIMX MHIUIHOHOB JOT 00eCHeYHBaTh MOMJ-
HO® papmoma:ydenue spesguEHX cuctem? B nocmepmme rogn
HAaKAIWIMBaeTCA Bce Goaplie (AaKTOB, CBHACTENILCTBYIOMINX
0 TOM, WTO PTA SHEPrus BHJQIAETCA B pesyipTate Gyp-
AHX QHUSHYECKHX NPOIECCOB, NPOTEKAIUX B HApax He-
KOTOPHX TaJaKTHK — CI'YIIEHHAX MATEPHH, PACIOJIOKEH-
EHX B NEHTPAJbHHX 9aCTAX MHOIMX 3BESKHEIX OCTPOLOB
Bceenennoit,
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Crpena. Measdpun

He AasGupeo sroas Miearoro Ilyrn pacnoaaramorcs
cossesgua Crpensr m Jlespdunaa — mie secbMa KpacuBhie
MHHAUATIOPH, BOONHE COOTBETCTBYIOH(ME N0 BHAY CBOHM
HaSBaHUAM, OCOOEHHO IcpBoOe, r'me 6e3 Tpyma MOIKHO YBH-
7eTh HeGONLIIYI0 CTpeldy, OGpABOBAMHYIO 3BesflaMu o,
B, v, 8 m 1. Ilpm arom omma seesnma, [, kak O ocraercs
smmpest, Opnako { — mobonwTHas pABoiiHAA  3Be3na,
B2 KOTOPYIO CTOHT NOCMOTPETH B TEJIECKON: COCTABIMION{nE
ce 8BEZIN BHIIARAT T0 Kak Oesan m ronybas, o kak sxea-
Tas H roJiyfas, TO Kak JKeJqTasg H $HOJeTOBas, TO KAK KOI-
Tag H KpacHas, W, HaKOHEI[, KakK rqiy6as u ¢moieronasd.
Ho Bunumo, 10 pasnoobpasme B OKpacKe BEISBAHO YICTO
GOUSIOIOIMIOCKHIME OCOGEHLHOCTAMN HAILICr0 SpeHms.

Cossesgme Jleanfnna momemeno Ha Be60 B DaMsATh
06 aprorapsTaX. ['0JI0BY 9TOI'0 MOpPCKOIO ;KHBOTHOI'0 06pa-
AyIorT seesgu 7, 6, P 1 o, pacnonoxeHHHE B BHA® POMOUKA.
DBans npociaekusaercda usBHBAOIHIACH XBOCT.

B cpoe Bpema o Jleanduma, Cyamonmu, Guura casoit
siproll 3BesEOil DTOro Coseesgud. Temeph Ke OHA ABHO
verynaeT apespe [, Hocmsmed B crapmEy mMa Porames.
Ssespa v, ofpasyomas «por» HeRXb(pHHA, IO CBOEM (HUID-
YeCKHEM XapakTepHcTRKam aHaizorpama Hamemy Cosamiy.

T'onyos

Cospeagre Tosy0s pacmosIosKeilo B 0:KHOM DOJymapHn
neba, y «mor» Dogsmoro Ilca. Vempers ero B mammx
LIHPOTAX MOJRIIO PasBe TOJNBKO Ha KpaitmeM ore B pecny6-
angax 3akaskashsa n Cpepmeit Asmn. Beposrro, ums atoMy
cussesino ORUIO MPUAYMAHo HAGOKHHIMH DOPTYTANBLCKI-
M MopenniaBaTedaMu XV B, B DaMATH 0 OHOIefickoM roxy-
6e, BoapectneineM Hoio 00 oxoumganpmm BCeMMPHOTO MOTO-
oa. JT0 BIOJIE BO3MO/KHO, NOCKOJIBRY PaCOoJIOKEeHHOe
romHee coseespme Kopabaa Apro BOCIPHEIMAIOCH BO
BpeMEHa CpPEJHOBEKOBBS KAaK CHMBOJI HOEBA KOBYETA.

B Tony6e Bcerc okomno 40 3Besn, HO NPUNIETHLIX Malo.
Bupensioress sprocThi0 Amb o, BHocsamasa uma Dakr,
11 B — obe tpernett seamTHEH. B cosBesmum Haxomures
mapoo6pasroe speagroe ckoniesne NGG 1061, no xpaco-
Te He ycrynaiomee mogoGHomy ke cromaenmio 8 Iepry-
aece,
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Satepannnie cpegy sBEsy

Ecte MHOTO HEBHpPasHTENBHRX CO3BesHOHil, Aake BHA-
YpTeNbHKX [0 NJOIAafH, KOTOPHE HuieM He obpamaoT
Ha ce0A BHOMAHHAA, HO TEM HE MCHEE COJAeP:KAT HEMAIO
pETepecHHX 00LeKkToB. Il mMX YmCHy OTHOCSATCA TYCKJEIE
sogmakaiabEne cossesgnAa Pn6, Opma, Paxa n Becos,
MaJIo HpHMeTHHe cossesgmsa Boaoc Bepomukm, Tomunx
Ilcos, Pucu, #Hupada, fAmepnmer, Manoro JIesa u Hexo-
TOpHI® ApPYTHE COSBESHUs CEBEPHOTO mOJymapns EHeba.
B 10/xn0M noaymrapuA TaKUX CO3BESHHil eme OoJbIie ¥ 3a-
MOMHHAIOTCS OHM TPYAHEe, TAK KAK WX HASBAHUA HE CBS-
sagEH ¢ MAQojoTHel — CIHUCOK BTAX CO3BASILLi CKOpes
ganoMulaeT UHBEUTAPHYIO OOHCh KaKoH-HuGyas mnabopa-
ropnu: Ileap, Yacw, Cerka, Teneckon, Mukpockon n r. 1.

Her HymaH oOCTanaBIMBATLCA HA KAHIOM H3 HYX.
B ciyuae HeoGXONmMMOCTH BCEFAA MOJKHO O6parutsCia &
COPABOYHHKAM, 3BO3THHIM KATAJIOTaM H AaTiacaM, [je
nojpo6Ho ommcana Kakpgaa <menogny. M pPaccuoTpi
TONLKO HEROTOPHIE M3 OTAX CO3BesHil,

Coseeznue Puif

Cossesgne P06 — ofHO M3 KPYIOHHIX SOMMARAILHEIX
cossesuii, cpenm Gonee wem 70 3Besy KOTOPOTO Her, Ofi-
HaKO, HM OfHOL, KOTOpas Onna Okl ApIe TpeTheil spesanocii
BEJHRYIIHH. HO 3aTO B 5TOM CO3Be3xuHM HAXOIOTCS TOYIKRA
specenHcro papaofencrsis., OThicKaTh 8Ty TOYKY HA HeGe
JOBOJFHO TPYAHO, TaK KAK OIA HE OTMEUSHA HEKAKUM Che-
THIJIOM. Pacnonomeﬂa TOYKa BCCEHHEr0 pPABHONCHCTBYA
IPHMEpHO Ha JHHENH, cocnuusomeil o Argpomenst n § lLie-
raca, 10;KHCE OOCJe[HEeH HA PACCTOMHHH, OPIUMCPHO paB-
HOM PaCCTOAHHUIO MEKAY YKa3aHObIMHA 3BC3[laMH.

Cossesime Pui6 nmpeacrasiaser co6oil Ase menouxu n3
cnabuX 3Be3M, PaCXOIANUXCA OT ONHOI TOYKH, OTMEUCH-
mo# seespoi a. llo npenammo, sto Benepa u Amyp, crpris-
muecst B pexke Epdpar 0T npeciefopaBmero #x YyNOBHINA
Tugona. O6e menouxy secpoobpasuo OXBATHBAIOT HMKHIIH
aepnlit yron «kpajgpaiay Ileraca. Opma uamius muer Ha
cegep kK P AHIpoMEAH, Apyras HampapleHa WA 3anaj
BJ0Jb HEOECHOTO DKBATOPA W 3aKAHYHBACTCA MON «KBAJpPa-
Tonp. 3mesia o P6 He camas APKas B BTOM COIBEBHII:
oHa ycrynaer B Giecke ssespe 1), ofpasyionieii ¢ o Augpo-
smepu n ¢ Ileraca xopomo BameTHEL TpeyronbHHK.
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Oren

Cnesa or coseesiua Pu6 — meboanimoe aofuakasinHOe
cossesnme Opma (cMm. pme. 26), Korma-To ssaBmerocd 3o-
noropynnstM BapanoM, wim mpocro Bomotem PymoM.
Kax pupny, vmd o6 apromaBrax GeIT crosb mOLYJApen
B ApEBHVE BPEMEHA, YTO TPEKM HEe LOKAJeNW NOCBATHTH
emy Gonnmyio gacrn HeGoceomia. Bupouem, 910 cosmessine
pocuno korma-10 mMA m IOnmrepa Axwmoma.

810 cospesnve HeApKOe, TeM HE MEHee WHTEPeC HAIINX
upenkoB K HeMy yausmrenen. lMemno cossesmume Osma
oTKpmBajio cobofi BHakm 8sormaka. [Jlenmo sarmoouaerca
B TOM, YTO J(BE THICAYY JIeT Hasaj B DTOM CO3BESINM HAXO-
JIMJIACH TOYKA BECEHHOTO PABHOJESHCTBYS, KOTOPAs ! JIO CHX
nop ormedaercss suakoM Omma. (Bce sonmmakanbHse co-
8B63IMA LOJYIMJIHM B [POBHOCTH CHMBONHYECKM® 00031a-
YeHNA, KOTOPLI® YHOTpeGAAITCA B Ceilgac).

B cossesmuu OBHa BLimeasioTcs iBe 3pesunl o — la-
Maiih, WT0 BHATAT ¢rojiona oBmud, ¥ B — Illeparan. Bue-
cre ¢ y (Mesaprum) m ssesfoit 41 »m aBespm ofpasyior
METYpy, BANOMALAMLIYI0 AYOILHLIEI OHCTOJMET WPOULIOTO
pera. B spessmocTd ora 3aKpydeHHAs $UTYpa BOCUPMHHU-
MaZlach Kak OapaHmil por — o7ciona W OpOVCXOKICHMe
vassaEms cospesiusd. Ssesga 6 OBma, pacmono;xeHHas
1o3afu pora Jesee U Huske 3pesusl 41, mocmr mms Boreiin,
¥10 spagmr «apeso Oapamay. Ocofenno mmuTepecna cpexn
ssesyy OBHa y, UPEHCTABIAIOMAS TECHYIO 3BE3IHYIO APy,
o0a KOMIOLEHTA KOTOPOM BHICTPO MIATCA B LWPOCTPAHCTBA
B OJIHOM HANpPaBICHWH.

Bonocrur Bepornkm

C cospesgumamm Paka m Becos s yme smakomm. Hs
NPYTHX YUOMHHYTBIX COsBC3[uil HOCTOIHO BHMMaHWA 6onb-
mioe cossesnue Bonoc Beponnxn. Ono ¢ cerepa rpammint ¢
cossesuem l'omuux Ilcos, pacnomoskemHeIM Kak pas mop
pyuroli kosma DLoxnmoit Megeepunes, a ¢ 1ora TPUMRKaeT
x coseespuio Jlesul. Ilpoucxormenne HazBaHUs cCO3BesHA
Bonoc Beponnkn umeer peainHyio MCTOPHIECKYIO OCHOBY,
nepefapAyio mOTOMKam moaroM Karymiom. B 245 r. mo
H. 9. upasureab Erunra Ilrosnemeit EBeprer sekope mocrne
CYacTNHBOil CBAagbOH BRHYTEH OLIT OTOPaBUTLCS B HO-
xon umporuB cupuiickoro mapa Cenesra I1I. Ero monopaa
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cynpyra Beponnka ofemara B ¢irygae noGesl CBOEro My-
A OpHHeCTn HA axTaph 0OTaM CBOHM POCKONILEE BOJOCH.
1 xorna My»x BepHyacs qomoit ¢ molenoil, 0H Hamesa CBOIO
JKeHy... Harojo ocrpmmennoit. Pasymeercs, sro B sHaunm-
TeabHOK CTeNOHW OMpAYMiIO €r0 PafocTh M OH IIOBEJel
CPOYHO BEPHYTH BOJOCH, XOTA OH CHEJAB M3 HUX LAPHK
(MCKYCCTBO TWSTOTOBNEHHS NAPWKOB CTapo, Kak Mup).
Ho Bodot B xpaMe Be 0KasajoCh: onH meyesnn. Iltomemen
B SIPOCTYM XOTEJI Pa3OrHATH BCEX JKPEIOB, HO MM Ha BHPYU-
Ky LOCHeImmN acTporoM liaroH, ykasapmuil mpaBmtemio na
yyacTok Hefa, CBepPKABINMA MHOTOYMCJICHHHIMMW, NOYTH
EeBnaUMHME gBesgaMu.  «BoT rje Temepn BoIOCH TBoeii
mecpasaennolt Bepoumkwy,— ckasan acrpomom Ilrtose-
smeo Epeprery,— «lIx upmesim Gorm».

CosBesne m3BeCTHO TEM, 4YT0 BHECL BAXOAWTCA OOHIL-
10€ CKOILIOENe OKOJIO THCAYM TaslaKTHK, YAAJIAIOIUXCA OT
Hac ¢o cxopocrsio 7400 km/cex. Do obmako rajaKTMK Ha-
XONHUTCA OT HAC Ha pacCTroAHuy o0koxo 80 MWIIMOHOB CBE-
TOBHIX JeT.

Fomune Ilcm

B coseesgun Tonanx Ilcor saxerna mumnn ofma seespa
o — Cepnue Kapna. Bnpouem, sro massanwe HOCHT HEO-
dunuaabHeil xapaxrep. Tak 3Besyga, 0 KOTOPOIl WAET Pedn,
Onna HasBama aprauidckoM actpomomoM @uemcrmmom B
gects Koposa Hapaa 11, wupocnasuemerocs mecTokoit
pacupasoit co croporHuKaMA Kpousens mocne nopaskean s
anramiickoit Gypmyasmoit peeomommu XVIL B, 3sespa
0. — Tperneit penmynnni. OHA MBOliHAA W B TeAXECKOHm pac-
majaercsl Ha jBe, OJHA H3 KOTOPHX B0JOTHCTO-KeNTas,
Ipyras JAHIOBas.

B cossesannm Tomamx Ilcor maxopures oxma m3 mambo-
nee coonyasapusixy rasaktux M 51, msobpakenne koropoii
OYEHb 4aCTO NPUBOXWTICA B KHOTAX IO acTPoHOMuH. JimCK
971011 TAJAKTMKH pPACHOJIOKEH NCPNeHAUKYJIAPHO K JYyIy
spennA. Diaaronapsa sToMy MBI MO;KeM YBURETH DTy 3BE3Ji-
HYI0 CHCTEMY BO BCEX NOAPOOHOCTAX, LPOCHENNTh 38 M3TH-
6aMII ee CHHpaNLHKIX BerBeit, mMayuurb sppo. Ha ¢oro-
rpaduAXx MOKHO NONOATY A0GOBATLCSA BTHM THIaHTCKAM
KOCMEYECKIIM BHXPOM?, BAKPYTHBIOMM COTHY MUIINOHOB
sBesd, wmoaoGmux Coaumy.
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Rapad. Ameprma

K umcay madosaMeTHHIX CO3Be3Iuil OTHOCATCH COSBE3-
pus jHupaga w fmepummu. Cospesmme fHmpada BuepsLe
yuonmaryTo Ha Kapre Bapumyca, msnammoi 8 1624 r. Ono
cofiepsxnt 50 gBesy, caMele SpKHe W3 KOTOPHIX HE IIpe-
BOCXOAAT Yerseproil Benmukukl. [locToiina ocoforo yuosu-
HAHES JUME OHA U3 HEX — 3aMEUaTeNbHAas NePeMeHHAH,
KoTopas BOT yie 13 mer xax mepectana GuTh mepemennojil
Taxoe HeoCHTHOE «OOBEfEEHE» 3BE3J(H JIENaeT €e BechMa
nio6onnTEEIM  OGBEKTOM UCCAeIOBAHHS.

Yro xracaercs cossesmmsa flmiepmnwi, TO mpesie ono,
XOTA ¥ HEJOATo, HOCHIO [Apyroe HaspaHme — «Pyka
IlpaBocymma». Bupowem, m moBoe HassaEme He Jywnne
mpe;kEero. Pacmonosxennoe merxny cossespuamu Lleges,
Jlebens, Augposent u Ileraca 370 Mu Ha YTO He MOXO0:x:Co
cosgesfi@e Mo;kHO OBUIO Ha3BaTh Kak yrogeo. Omo mospu-
socy pa Hebe Onaromapsa Qamrasmu I'esenms, kotopwit
OTMETHN JeCATL MEPHAONMHX BBE3J MERIY COSBEeSIUAMI
Annpovenu m JleGensi, GrnecK KOTOPHIX HOKasajcs ey
HOXO:KHEM Ha OJOCTHH KOKH SINePHI(H.

Cospespue flmepmmer npocrmpaercd K cesepy or Ile-
raca u UPeACTaBiseT He OYEHDb ANEHAYI0 JOMAHYIO JHHIIO.
3se3n B meit memuoro — oxoio 30, camas Aprag ms EEX
weTBepTOil BBe3nHoil BesumuuEsl. ONXHA H3 8Be3J CO3BE3NM
neoiinass. OHa HaxOAWTICH B BepXHe# YaCTH NOMAHON nm-
HUE — B TEJECKON MH YBEIHM KPAaCHBYIO 3BE3[HYIO Hapy.
I'naBrasg 3Besza opammeBas, COYTHUE — roxy6oBaro-
6e.TkIit,

Jlncrura

Cozpesnue ¢ 3abaBHEIM HasBaHWmeM «Jlmcuuxa» pacmo-
nomeno Mempy cossesmmamz Jenvdpumma m Jlebepsa. Ito
COSBE3AMe TAIyKe OBUI0O HPHAYMAaHO u306peTaTerbHbIM
feom Tesenmem B 1660 r. On cumran, uTO 3HeCH HOMHA
HAXOfUTBCA NMMEHHO JHCHNA, & He uTo-HubyaL Ipyroe,
OOTOMY 9TO <JIHCHNA — FKHBOTHOE JYKABOE, IKECTOKOe I
npoxopazeoe, mogo6ro Opny m Hopmymy (tax masksa-
nm B TO BpeMs cossesgme JImph), zaxomsmuMcs TYT HO
cocesicTey». B cossesgum JImcHuxz MOKHO HACYMTATL OKO-
no 40 spesy, HO Bco OHM HE ApPYe NATOH-MIECTOH BEJUTIHE.
Ecrp m mpmyeuaTebHAS INAHETAPHAA TYMAHHOCTH, OYEp-
TAHEA KOTOPOll HANOMUHAKT IEMHACTHYECKYHO TaHTeldb.
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Prics

Henpss me ynomsmyTe m 0 cossesnmm Pricw, xoropoe
opuvocranock panoM ¢ Bonvmo#t Menpepmmeit. M sT0
na3sanme Onno npunymano 'esenmen, €0 1aK KaK B feHCT-
pETELHOCTH OCHAPYKUTL Kaxoe-nubo CXOmCTBO CO3BES-
IMa € PHCBIO HEBO3MO)KHO, l'eBenmit B cBoe ompasjamme
3aMeTB, UTO HOCKOJLKY B 910il wactu HebGa BCTpPewamoTCs
TONHKO MENKHe 3BesJbl, TO HYKHO HMETh DHICHE IJIA34,
qro0Ll HX Pasiuvarh ¥ PAacIOSHABATH.

fIa T'epenuil, 6ynyyn nlnteneM KUBOTHHYX, MOMECTRII
pa uebo m cospesmme NMazoro JIepa, Tak xKax omEOrO
«1pBa» €My, IO-BEANMOMY, HOKasaloch HEXOCTATOYHO,
Coapesnue Manoro JIbBa pacronomeHo HEHoOCpPeICTBEHHO
x wory or DBoavmoii Mepgsemuner. 3pesgm ero caalme.
Cpenn HEX €CTh ONHA, NM3MEHAINAA CBOIl OXeCK OT O-if
no 11-ii spesnuoil BenmanEH 3a mepmoxn B 369 gmeit. IloaTo-
mMy HaGuoRaTh ee HeIOCPe/ICTBEHHC MOKHO JHIIb HECKOTE-
KO BEUepOB B TONY, TAK Kak GONBIIYI0 4aCTh BPeMEHH OHa
OKa3LBALTCH HENOCTYIHOH HEBOOPYREHHOMY INa3y.

R umeny MaJpiX co3BesjHil, saTepSABIIAXCA HA 3BE3-
soMm HeCe, oTHOcHTCA Taxe m cossesnus Manoro Hous,
pTa, Hiasonmena, Ilewn, Hacoca, Cryavnropa, Pesna m
MHOTHE JpyTEe,

IOsunie cossesgas

Cospesnusl I/KHKX CTPAH HE CPas3y OTEPHLIACE TIONAM.
Tlepprie ommcamus, COCTABJIGHHHE HOPTYTajiLCKHMI MO-
periaBaTesifiMi, HOCHJIW BechMa olmmii xapaxkTep, ® mO-
JyYATH OO HHM OPeJCTHBICHHe O Kapiume K0KEOre HEGa
610 HeBOSMOKHO. Jlns yToumeHmH 9TOH KapIWHH B
1677 r. gpyr Hcaara Hrworona, suaMeanTsii aprnuiickmi
acrponoyM Invymx [annelt mpegupmEsn myremecTBue Ha
ocrpos Cearoil Eaenw. Ho B om, onncas oxono 350 ssean
o;kEO0ro peba, OOBeNHMHN HX B OJHO-EHHCTBEHHOE CO3-
Be3He, MOAapms eMy HMA aHrimiickoro xoponsa Kapaa I
Crioapra, HE3af0JATO JIO STOIC BO3BEJEHHOTO HA TPOH CH-
JaMil peaxmdn.

danauy Oonee gpobmoro pasje’eHms IO;KHOTO HeGa Ha
cossesnms pemun ¢pannysckumit actporoM Hemxona Jlym
Jlaraitns, roTOpHIl oTupaBmicA A ororo HA Mrwc [{o6G-
poit Haneirnm. 3pmech om oupemenun monoerue 10035
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sBesn m mpeniomns massandsa 14 EOBHLIX cospespnil, npn-
AyMaB KasKnoMy md HEX Gosnee meHTpajiLHHE HMeHNa, He3a-
BYICHME® OT MEHSIOMEicH HONHTHICCKON KOHBIOHKTYPHL.
HexoTopse u3 HUX MH yiKe YOOMEHANH. JTO CO3BE3Nuf
Macrepckan Bastens (B janvuefimeM 0HO €Tano HaBHBATE-
ca «Crynvuropy), Xumpueckas Ileus (mnime masmBaemoe
Tleuro), Yack ¢ maATANKOM (HOBMHKA JJIA TOTO BPeMEHN;
B Hactosmee Bpema — Yacwm), PomGoumguaa Cerxa (Cer-
xa), Peser; I'paBepa (Peszen), Cron Husommcena (Huso-
nucen), Byccons (Homuac), IImesmarnweckas Mammma
(Hacoc), Oxrawr, Lupxyas, Hayronsmur, Teneckom,
Muxpockon. B mamsare o csoem mpeOmBanmm Ha ore Ad-
pukE ogHo m3 cossespmil Jlakaitne maspan Cronosoi I'o-
polt — Tax HasmBaeTcAd ofHa m3 rop ma muice [loGpoit
Hapesspnr

OnHaxo HE O{HO H3 9THX CO3BESJUE He HMEeT CKOJBKO-
aubyap XapaxTepELX ovuepranmii, ne GnemeT #pKUMN 3Bes-
KaMHA, ¥ IOTOMY OHHCHBATH KX HAOBOJBHO TPYRHO. Ymra-
TeJNIO, nm‘epecymmemyca 9THUMH CO3BE3HAMH, [IDENOCTaB-
JASETCH BOBMOMKHOCTH CaMOMy HANTH UX NOJOKEHHe Ha
Rapre.

Ceseprast Kopora. FO:xuan Kopora

d1r co3BEsAHA MBI BHEJNAEM He HOTOMY, YTO OHH JeM-
T0 0co60 npmMeuatentuul. IlpocTo 211 fABa cospe3us oueHnL
moxo;ky Ipyr ua napyra. Oneo U8 HEX IaXOfUICA B CeBep-
HOM, & Jpyroe — B IojKuoM woaymapuu uela.

Cossespne Cepeproit Hoporn 3anuMaer BeChbMa BHIHOe
MecTO MeRIy cossesnuamu [epxyneca m Bonomaca (ca.
puc. 19). Ee massanme ceaszano ¢ mudonm o Tecee m Apmap-
e, BHyUxke 3eBca ® jouepE Kpurckoro mapsa Mmmoca.
Teceil — offHH ®3 NPOCNABIGHHEKX MHQOJOrUYeCKHX Te-
poes Jpepmeit I'pemum. C nomompio mogwbupmed ero
Apuannn Teceir nmpomuk B KpuTckuil nabupmur m ybux
uynoBmie — genopeKo-Obika Munoraspa. 3alpas ¢ co-
6oit Apmanmy, oH, ogHaro, BCkope moxumyn ee. Ho rope
MoNonol enmuuN OHJIO HEJOATUM: OHA CTaJa jHeHoil Be-
cenoro Gora Jlmommca m monywmna 0T GOroB B IONAPOK
AparoreHnblit cBaneGHNN Bewer, HbNE KpacyOImMuics Ha
neGe. Camas ApKas 3Besfa 9TOrO COIBE3AVA HABHBAETCH
«l'emmar. Ilo-pycckm oT0 o3HauaeT GReMIy:HHHAD,
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Cosnessime 1 B camoM flene MOX03Ke HA BEHEI| M3 iparo-
nennex Kamueil, Ouo Goraro0 nepemennsiME BSBes[IaMi.
Bonpme Toro: B ®TOM Co3pE3MME He pad OTMeYANHCH
BCOEIMKA HOBHIX B3BE3J[, OTKPHTH® KOTOPHX IPHXOMH-
nock rnasEEM ofpasoM HA fmonw JmbuTeneidr acrpo-
HOMEH.

Tax, B BockpecHrit mafickuidl sevep 1866 r. ¢panmys-
ckmit mEskenep IlypbeGec HEOKEAHHO BAMETHI B 9TOM
CO3BESJA HOBYIO 8Be3AY, KOTOPOil IPeI0KMI IPACBOUTH
mna «Mupy. OTHaKO HOBHIE 3BE3JIH HEOJFOBEYHE H HOTOMY
o0B"af AAPUTHh BM HMEHA He CYIHEeCTBYeT; BCe OHN YmCIsAT-
¢ moft 6yxsama naTtmHCcKoro andasura. Tar m ma 5T0T pas
oma Onna ofosmavena Gyxsoii «T». Bexope ssesnma «mo-
racia» m O Hel BaGeum Ou, ecim Ow COBETCKUe y9eHHEe
II. II. Tlapenaro m . B. Kyxkapxum me mpemcrasanm ee
nosropeOil sconimxnr B 1946 r. Ha etor pas moByio seesgy
nepsuiM  O0HAPY)REN coBeTcKmit Jyofuresnb ACTPOHOMUE
nytepoit o6xomume A. C. Hamenwyx.

Uro HY;KHO CflenaThk, UTOOK OTKPHITH HOBYI BBO3NYT
Hugero ocoGemmoro. HysxHo nume xopomo sHaTh 88e3[-
noe HeG0 W HOYamie ero OCMaTpPHBATh. A YBHJIEB BBE3NY,
KoTopoil Bpone Ow me chemyer GuTh, meoGXOXHMO CPOYHO
coobmuts 00 sTOoM ¢axre mo anmpecy: Mocksa, Ymusep-
curerckuii npocuext, 13, TAWNII (Focynapcrpeunrit acr-
pouommeckuit mactutyT mM. II. H. IllrepeGepra). W ec-
am 9T0 coolmjeHre OKasKeTCs IePBHIM, MOYKeTe GHTbL yBe-
PeHE!, 9TO BAINe WMMA OKA;KeTCS YBeKOBEYEHHHIM B HCTOPHH
HayKIO.

IO:xnass Kopora me cronn msBecrna, kxax CepepHas.
B pampx mumporax ysumerh ee mouTH Heposmojkno. Oma
pacuonoskEnack Me;rny cospespusamm Crpeasna m Cxop-
oHopa W mpexcrasiser cofoil MOXKOBOOOpPASHYI0 HENOURY
u3 crabrX ssesy, Camee SpPKHe M3 KOTOPHX He MpPeBOCXO-
AAT YeTBePTOH BeAWYNHLL.

Bonouraa Megsemiga

Co6ersenno, Boarmana. Megseanna — 9T0 CaMuElil rIaB-
gLl OPHeHTHP Ha 8Be3AHEOM Hehe CEBePHOTQ HONymapHd.
Yax M ypugum B janpmeiiieM, ¢ ee .JIOMOMBIO MOKHO
OTHICKATh IIOYTH BCe CO3BESJHA CEBEPHOrO ITONYIIAPHA.
Ho noxa mu orpasnunmes nmind isymsa: Manoir Measenu-

40 g, A. Makcumsses, B, H. Komapos 145.



Lefl, Ha EKOTOPYI0 VRASBHBACT NPABAN NUHMA ¢KOBINAY
(o6menssecramit uprem wvaxowaeunn loaapooil aseapu),
z Bonomacom, na Apxymo 3Beagy KoToporo, ApKTYp, van-
pasiena pPYKOATKA.

Cossesnue Bonumoit Mepsennupt npunapne;kur K qwHc-
ay sanConee obdmaprwix. I'pexn, unosecrmpmue MelBeru-
1y Ea He60, He MOCKYNHAHCH HA OKUJIIIOMAMLY : CO3Be3-
nwe sammvaer 1280 xBajpaTELIX rpajlycoB, HA KOTOPEIX
yMeCcTHNOCH 125 BHAEMEIX  HEBOODYIKEHHEIM  INIA30M
8Be3JI-

Cornacuo mudy B cossesame Boavmoit Memsenunst 6ui-
ma upespamena smMda Hanaucro, npurnasysmwasca 3es-
cy. Peprupan cympyra 3esca I'epa mpeppatmia ee 3a 310
B MeJBeUNy, KOTOPAaA UyTh HE CTAla yREePTBOH cebCTBEH-
HOTO CHEHA OXOTHEKa Apkazga. Jlnme cBoeBpeMeHHOE BME-
maTenLCTBO 3eBCa CUAca0 ee oT rnfean u Temeph ara Gen-
nan BEaMQpa Kpacyercs B BHHe MEUBeNHOL C JUIMHHEDM
XBOCTOM.

Howemy xBoct? Heroropme of0BAcCHAKT €ro Bos-
HEKHOBEHHE TeM, WI0 J3eBC OeCHEpPEeMOHHO THHYN CBOIO
sEM(QY B4 XBOCT, KOTODHIl H3PSANHO BHTAHYACA [0 Jopore
ma mebo. Ho raxodi sapmanmT BaM He mo Jyme — CKopee
BCOT0O T'PeRAaM HEYaCTO HPUXONUIOCh BIJETb DTHX FKUBOT-
HHX: Beflb Me[IBeH OHMn pejxdMm roctsamu B Jecax [le-
JIOOHECCKOTO HOJyOCTPOBA.

Meorume mymewT, 910 cosBesfue Loawmoit Menpemnmu
COCTOMT W3 OJHOr0 JHINb CEMESBESIHOrN0 KOBMA —
TOABKO.

B peiicteuTentrocTH, 9TO JHML HEGOABIMAA HacTh
coseesnud. Ha cTapumEHbIX BBE3MHLIX XKapTax HA J0:I0
KOBMa HPHXOMMIKCH JHIL KPYI» U «XBOCTY JKUBOTHOTO.
Ha npunsopemom smech pmc. 33 HOKAa3aHEL TO;Ke He BCO
3BE3MEH CO3BEBNHA.

I'nasupie spesnrl, 00pasyompue KOBIN, 38 HCKIOYEHHEM
3sesnu O, BTOpPOIl 8BesNHOH BenmuHMuE: O, PACHONO;KEHHAA
B TOYKe IPHKDPENTeHHd PYYKH K KOBMIY, HMEeT TPeThIo
SBe3JHYI0 BEJIUYHHY.

Hasxnan m3 sTux sBesjy mMeeT CBoe mMsA apaGekoro
mpoucxoxpaenns. Haszosem 9Th uMena, CAERYA OT BEPXHCIl
Opapoii 3Bes[s KOBHIA [0 HOCAENHe B pykosaTke: [lyOxe,
Mepar, @expa, Merper, Anmotr (cauTapmiascs HABHIa-
nmouHOH), Munap » DBemernmam. Ilepsoe mms osmavaer
«efBefby, BTOpoe — ¢xpeber»; Tperne — «bempor, dUeT-
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BEPTO® — ¢KOPeHb XBOCTAH, IATO® — «YePHKA KOHBY, Mmec-
TO® — ¢KYMIAK» HNH 4IepeHEK® ¥ LOCHe]{HE® — (IIpef-
BOJHUTENb IN&KANBITUKOBY.

Hocuno sro cossespme m fpyrue Hassamds. Pumisgde
naspanm ero «Cempio Bonammy, B cpenHme BeKa OHO GRUIO
nssecTHO Hof mveneM «Honecammer Aprypa», A sampumep;
Ha YKpamme ero o cux mop masusalor ¢asegosoit Ko-
JIeCHULPIY.

Psarom co 3pespoit { (Mumap) noim € HOpMaNbLHEIM
BPeHEeM BUAAT 3BE3[0UKY IA10H BeIMYHHK, HOCAMYIO HMA

Muyap

Lybre o

bevemraw

Prre. 33. Cossesame Boawmoir Mexpenmma.

Anbrop, 4ro 3HauuT «Beapguuky. B crapmmy apabm memm-
THBANU II0 BTOHl BBE3Ie OCTPOTY BPeHHAA IOHOmei; roTO-
EAMHUXCH CTaTh HAe3MHEKAMO.

Bce 3Bespr XOBMIA, 38 NCKJIOUSHHeM CAMEX Kpaif-
mnx — a 7 v (J{yGxe u Benernam), ynaifmorca or Hac.
B uacrosimee BpeMs PACCTOSIHEA JO 3Be8Jl KOBIIA JIHAT B
npenenax or 15 no 60 ceeroBmX ner.

CosBesnue GOraTo HABOMHBIMH 3BE3JaMH, NIAHETAPHE-
M TYMaHHOCTSAME, KaseKuMy 3BesgueME cuctemamu. Cpe-
gn Hux ocobemno muTepecuna ramaxraxa M 82, s xoropoii
B 1963 r. amepuxarckuii actponoM A. Comamk obxapy-
JRIT UYNOBHIMHEIR BapwB sAxpa. Hecmorps =a 710, 4ro
B3puB Upomsomen 1,5 Mmannapaa jer gasaj, A0 Cero Bpe-
Mmenn (pasyveercs, ¢ HONPABKOI Ha 3aua3fuBaEme HEPOP-~
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MaUu 00 HOpIdiHe OTPOMHOTC PACCTOAAMA) 3mech mpabimio-
naerca mcredeHue rasa co cropoctwsio 1000 rm/cexl 11 a10
NaJeKO HE eNHHCTBOHHLIA cayuait Takoro poma. He sap-
NAIOTCA N 9TH QAaKTH CBUAETEABCTBOM TOTO, YTO B fipax
FaJIAKTOK TAATCA CTYCTRA HEPBOHAYAILHOTO CBEPXILIOTHO-
ro BemecTea Beenernoil, KoToprle modemy-n1u0o 0TCTANH OT
ofmerc mpomecca 9BORIONUH Marepuu, COXpanfds CBOIO
yCTOMYNBOCT: JNHIMbB KO mOPel, 1m0 Bpemenn? M xaxoso
pomEEe GHTh $USHIECKOe COCTOAHNE STOT0 YIHUBHTEILHO-
ro nossesgHOro pemecrea? Kaxuwe BHEE BHEpPrum mOPOIK-
RAIOT CTONE YyNOBUIIEEE B3peBs? OTBETH Ma 3TH BOoHpoCH
MOT'YT HMETh He TOJLKO TEOPETHIECK08, IO H OTPOMHO®
OPaKTHYECKOe 3HAYCHHe,



Laass IV
B 3BE3[IHBIX JIABNMPNMHTAX

B npepritymieit roase M NO3HAKOMANECEH € ONACARRE:NL
cO3Be3Ui ¥ WX OCHOBHLIMI JOCTONPEMEYATeNhHOCTIMI.

Teneps samaua cocTouT B TOM, YTOOH HAYYHTHCA GHOTPO
u Gesomu009H0 FAXOAUTH HA Hele HABUIANNOHHLE BBEDILT.
Har M yKe oTmeuand, Takoil HOHMCK IKenecoobpasmes
BCOTO OCYIIECTBJATH, CBSA3HBaA APKAe BBe3fH © Tem:l
CO3Be3NUAMH, ¥ KOTOPHIM OHH OTHOCHTCH.

Ho ecnmr ra nepeos srame SHAKOMCTBa ¢ KapTuHOf 8pes-
reore pe0a MBI IPYNIUPOBAld CO3BOSIHA IO PASHHYEEIM
OpU3HAKAM, HE BCErja DPYKOBOICTBYACH ONEBOCTLIO HX
B3aWMHOTO paciionos;ienus Ha HeGecroil cdepe, To Temephn
MMEHHO OTHOCHTONLHCe HOJO{eHEe cO3Be3[uit Gyner cmy-
JKUTh HAM TeM (KOMIAcOM», KOTOPHUl HOMOKEer OpmeHTn-
poBatbesi B 8BespEbIx sabupmurax. IIpm srom mmr Gymest
oOpamarh BHEMaHH® He Ha HOJNHEE 0YePTa&HHSA COBBE3MIL,
8 Ope;ie BCETO HA Te TeOMETPHYECKEE (PHTYPH, KOTOPHIC
o0pasywT BXoxamure B HuX HanGojee SPKHe BEe3JH.

Eme pas Tounee copMynupyeM 3a[aTy ACTPOOPHEHTIH-
poexu. ¥ ®TOH Bajaum Ape CTOPOHH!: OTHCKAHEE® HA He-
GecHoil cgepe Tex MNE HHLIX 3afaHHHX ACTPOOPHEHTHPOB
(EaBHragMOHHKIX BBE3J]) W OIOSHABARHM® BBes], Hal.i0-
RAeMLIX HA TOM mIn mHOoM yduactxe me€ecmol cdepur (pe-
menne BTOPOil Bafaun MomeT GHTL OCOKHEHO OTPAHHYCH-
HoctLo 0030pa, T. e. TeM 0GCTOATONLCTBOM, 9TO Habnio-
NEHHI0 0 TeM WIM MHHM IpuYnEaM—mn3-3a obgaunoern,
OrPAHIMEHHOCTH HOJNs BPEHHsA HINIOMUHATOPA HMIU OHTH-
Yeckoro mprfopa, MmOMEX €O CTOPOHEI OKPYRAIONHX
UpeMeTOB — AOCTYIEH JHMb CPABHHTEJLHO HeGonLmoi
yuacrox mefecioli cgepu).

OcHoBHLIMI OpHE3HaKamMn, KOTOPHIME JOMKEH PyKOBOJ-
crooBaTned HAOMAIONATENs HPU IONCKEe H PACIHOBHABAHHUT
8CTPOOPHEHTHPOB, MBIAIOTCH B3AHMHOE PACIONOHEHe
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3B€3]l, YIAOBHE DACCTOSHEA MKy onpenenenubmn 3BE3-
LaMm, 8 Taxxe ux OreCk H IBeT.

Ilpn aBTOMATESEPOBAHHOM HOHCKE € HOMOLILIO Crie-
MUANBEABIX YCTPOIICTE € NPHMEHSHNeM 5IeKTPOHHO-Bhi-
YHCHMTONBHOH TeXHHMKE JUIA GIGHTAQAKALEN 3BEST MOIyT
IpEHAMATECS BO BHUMAHFE W HEKOTOPHIe IPYrue OTInun-
TeIbEBIC NPUBHAKHN, HAOPHMED, CIEKTPAJbHbIE XapaKre-
PHCTUKU 3Be3f.

IlpuAnuno Tagoro IONCKA cocrodmt B ToM, uwro IBM
HPeJbABNAETCS HFEKAsd KOHQUIYpanus 3Besd ¢ COOTBETCT-
3 Y IOOEUMU npnsnaha\m, H OHAa, cpammeaﬂ nonyqemme
NAFHBe CO CBEICHEAMI, XPaHANINMUCHA B 6@ HaMsTH, OIo3-
HAeT NPeRTOKeHHb yYacTOK wnebecnoit cdepul, oToim-
HEeCTBASIA er0 € M3BeCTHHIMU KOCMUIeCKHME OOBOKTaMu.

Jlns BusyalbHOTO jke MOHCK& MBI J10JKHB HOCTPOMTDH
csoeobpasnyio cers H3 nanboniee SPRUX HAaBHTALHOHHEEIX
3B03J, KOTOPad NOKpPwBata 0w BCIO MOBEPXHOCTH HeGecHG
cdeput m obmervana Obl HOMCK W PACHOSHABAHHE acTPO-
OPHUEHTEPOB.

OnopeEnMA UYHRTAMH TAKOH ceTn OyayT caymnTs
cossesnmsa ¢ Hambojee XxapakuepHLMH ¢urypamu, olpa-
ayemuiMu ApruEMH 3Be3maMn (puc. 34). Ilomex actpoopuen-
TEPOB W PAcHO3HABAHME 3Be3[ Mbl OyIeM OCyIIeCTBJATH,
OTTaNKUBasACL OT OAMKAHMero OUOPHOrO IYHKTA.

B ravecTse mepBoOil ¢TOUKH OTCYeTa», CBOEOGPAZHOTO
«mavana Koopaumar» Ml m3bepem mnambonee HBBCCTHOE
co3peaine CEREpHOTO moaymapusa uebecmoil cdepsr —
cossesnne DLonrmoii Mensemimt.

Jlums oxHA 3BE3NA 3TOr0 CO3BE3JIA BLIIGJEeHna B Ka-
yjecTee Hpasuranmouwoi: Anmor — &. Oma ma 0,02 3pesp-
AOH BeJMYMHAL SPYe BCEX JIPYTHX B3BE3J 3TOTC COZBE3[H,
B TOM unciie u 3Be3nsl o — J[y6xe. Ha puc. 34 norasano,
Kak, orraidrusBaachk oT Bosasmoit Mepsenunul, naitm Ha-
puragmonnsle 3Besgs Aprryp, Cmury, Amntapec, Qo-
MaiprayT ®W JNPyTHe.

CoepmEAM OTPE3KOM HOPAMOil MUHWE ke APKHE 3BESNbl
opaBoil ctemxm koBma Bonumoit Memgeepuust u, mpomos-
OB 9Ty OPAMYI0 JUHHEIO. OTIOMUM HA Heil eme HATH O7-
peskoB Taroil e muesl. Mut nprpem k Ilonaproii spesme
p cospesgum Manoit Memvemmipr (eMm. puc. 8). Yrnosoe
paccrosinue me;kny sBespot Mepar (P Domemoii Mejpe-
aune) 7 IMonapwoit (¢ Mamoii Mempenumimi) cocrapiser
npubamanrearko 32 rpamyca.
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Hponomxus nuano eme naneme, sa [lonaprye, M
OTHIILEM (14 ApPyroil cropone uebecnoill cepsi) xaparrep-
Hblil kBasipar cossesnus Ileraca. Jlunus P Bonvmoit Men-
gerauu — o Boavmoit Mempepunu — Ioaspraa ssespa
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Puc. 34, AcTpoHaBHragHOBOEe S3BC3JL  CEDEPHOrO MOAYHIADISI
neda.

npusefieT nac K opasoii cropome kmaxpara Ileraca, a 3za-
tex u g Qomassrayry — a IOmxuoii Pebu. Hmerno Ile-
TAC TO3BOAET JErKO OTHICKATH BTy APKYI0 HABHIAMNOil-
LYK BBE3NY IOKIOr0 IOJyIIapHA.

Cossespue Boasmoii Menpegunul momosker HaM pairoi
u sapro-menryio Wamemny (o Bosmmwerc). na storo
UY/KIO COPMUHMTS LpsaMOil nunneil sBesms 6 m o — Mer-
pen B J(yOxe. [ToMaute: Merper — caman TyckXas 3Be3jia
B COBBOSANI: ONa HAXOMHTCA B MECTe COSRMHOHHSA (PYUKID
¢ «xopmoa». OT Bee BOpaBso mpsAMas JUHEHS OPHBENET HACT
k Kamenie. Ecnm il oropaemycs no mpsamoft nmEAI OT
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seeannt Merper (6) x ssesge Mexra (V) Buu3 o7 KoBma, T0
oTHIEM spKylo 3Besfy Peryn (a Jipna).

Brlepem Tenmeps RuaroEalLHO? HAUDABJIGHEe Uepes
xosm or seesisl Mepar (B) x ssesme Merpen (8). Torma
wepe3 3Be3ny Anuor (¢) Mu mpueM x 3sezpe l'eamva (o Ce-
peproii Hopons) m mansme w ssesge Anrapec (¢ Crop-
OHoHA). OTO yiKe 3Besfa IOMKHOrO mHoaynrapusa nebecmoil
C(epH.

Iponosmsxne aunuo Mepax — J[yGxe wepes [oaspryio
8Be3/ly, Ha HOJHYTH K Co3Beanmio Ileraca »u BCTpeTHAM
aursaroo6pasayio ¢urypy Haccuomnes.

JTo co3Be3ANe CaMO MOJKeT CHYMKUTH COMOPHLIM HYHK-
romp. Ilgre sprux seesy B BEge Oykem M xopomo
BALIOMUHAIOTCS M JIETKO ofnapyumBaprca B Jjioloe
BpeMs rofia.

A npsMas nwmams, npopepennas or Ilonspmoil wepes
spegny lllemap (o« Haccmonmem), mpoitmer wepes Mmpax
(P A=zxpomensr), ¢mepeUepKHYB» BHAMEHATYIO TYMaH-
HOCTh, ¥ JanNbme HPOCHeAyeT K HABHTAIUOHHON 8BezJie
I'amans (o Osna).

Hapuranuonnoe smaueHEne HMeeT M PYKOSTKE BojL-
moit Mengsepunu. Ora ofpasyer mnaBHYIO AYry, CIeays
BIONE KOTOPOi#l BJIEBO, ME BCTPETHM APKYI0 OPAHIKOBYIO
seesny Aprryp (¢ Bonomaca). Ilpomomwus Meicnenmo
CBOil myTL IO 3TOil Myre Aanbme, MH YBHRUM rony6oBaTyio
Cuuxy (o IleBer), T. €. BHOBB BHUIIEM B 0:KHO HOJYMAPHE
peGecnoit cheprr.

CosBesgne Bonomaca, ormewennoe sipkuM ApPKTypoM,
YACTO CPABHMBAIOT ¢ HAPAIMIOTOLIM 3nHaukoM. JleiicTeu-
TeJNLHO, OHO mpeacraBisger cobofl BHTARYTYIH pomboBHA-
HYI0 QUIYpy, BEepPXHAA 4acTh KoTopoi (3mesmur 6, P —
Hakrap m y) moX0;Ka Ha PAaCKPHTHI KyIoJ Hapamiora,
a yINUHEHHHEe CTOPOHL, BAMHIKAIODIHeCsS Ha 3mesic ApK-
TYP, HAOOMHHAIOT HapalloTHHe CcTponn (cM. pme. 20),
«IlapammrucToay e senserca cam Apxryp. «llapamiors
cossesgus Bonomaca coyckaercs 8 nanpasnenun Couxa —
B UTOM JIerK0 yOeRaTsCs, MEICASHAC IPOBEMs JUHKIO BIOIb
cospesnusa or seesgH Haxxap ® Apxrypy.

3ee3na Cromra, cmswomas B o6mmproM coseesunm [e-
BH, HaXOmUTCHd He TONBKO «mof mnpmrenom» Bonomaca.
Ha mee «rocmresy uJles — nepaag cropoma ero Tpaumenum
{3Besmut 3ocmMa — & m JlemeGona — P obpasyroT mpAMyO
NNHUI0, TawKe HanpapnesHyo HAE Couky).

152



TarnM 06pasoM, OTTanKHBAACH OT Co3pesmuf DBoab-
moil Mexpeyungl, mbl Moskenm Baitrn we Tonnko Ilonspryro
3Be3Mly, HO U PAY JPYrEX HABHTAHOHAEIX, Ia X He TOJHKO
HABAUTANUOHEHX 8Be3I.

Or «omoprmoro nyaxray, oOpasosamporo Bosbmo
Mensenurieil, ME MOMEM HepeliTH K HPYTrOMY ¢ IOPHOMY
nyurry». JlmAmsg, RampasneHsas depes ssesgH Qexna
(v) u Merpen (§) B cropory, mpormeononoxuyi Perymy,
T. 6. BBEPX OT KOBHIA, YKasKeT HAIPABICHNE HA CAMYIO sAp-
Kyl0 3Be3y CeBepHOro mnonymapma HebGecHoi cdepr—
Bery B coasesnmn Jlups.

Bera BxomuT B COCTaB «JIeTHe-OCOHHEI'0 TPEYTOJILHIKAY,
KOTODHII B CBOIO OYePefb MOKeT CTaTh OCHOBOH Insd momC-
KOB JIpPyrmX BBesx 4 cospe3fmil. Ero ¢urypa me Mexee
xapaxtepHa, wem ¢urypa xopma DBoarmo# Megsegunu
(cm. pme. 32).

Bepmuanu Tpeyronsarka oGpasosansl Berott, lexeGom
(o JleGepst) m Auavrampom (o Opna). IOskHOE ¢OCTpHE»
4IGTHEe-OCeHHer0y TPEeYroNLEHKA YKasnBaeT Ha caalywo
8BE3JOYKY ¢ B cozpe3fum Iosepora. 370 Co3Besque TOKE
pMeer (OPMy TPEyTOJILHEKA, «OCTPHEe» KOTOPOTO TAXIKe
manpasnero X wory. Ceomm ocrpuem Hosepor yxasmsaer
Ha MANOHpHMeYaTesbHoe co3Besmie MuKpockoma, HHKe
roroporo ceepxaer o Mppeiima — 8Besga dK30THYECKOTO
cospesuus IoKEOro monymapus. Hns manee, Mm mpuaem
K Hapuranumompoii sse3fe Iluxok (o Ilasnmma).

3nechs MH BCTpeuaeMcs C IpHMepoM cBoeobpasmoil
scradeTr, MOKASHEBANPEH, KAaREM 00pasoM MOMKHO mepe-
XOJ[UTh OT OXHOrO COSBEBHSA KJPYroMy. 310 NOHAKOGHTCS
HAM B JaibHeilmeM [is CBA3W BUIMMEX B HANIHX MMHPO-
Tax CcO3Besuil ¢ HOBHMEMEIMH, HO HMOION[UME BAJKHO8
HABHTA[AOHHOS BHATGHNE.

«BrnyTperniony 9acTh JeTHE-OCEHHEIO TPEYrONbHUKA
sanonusior cossespus Jlmpn, JleGegsa, Jlmcmuwm u Crpe-
au. Open pacmono)keH HECKONBLKO HEJKE, XOTA ero ApKas
BBesa ANLTAHD W 33MHKAaeT 9TOT TpeyroixpHmk. Haiitn
ANLTaup JNETKO — OH PACHONOKEH Me;KAy HABYMS Jpy-
TuMU APKuMn 3Be3famm: P m ¢ (EasBaEme moCuenHeH —
Tapasen). Yrasanuse TPH 8BE3/ILl TECHO PACHOJOCHHERLI Ha
OLHOM ipsIMoil nuEnu u vem-To HamomunawT «Ilosc Opuo-
pa». 9ta npuMerHas «Tpoilka» Opna yraspiBaeT K IOTY HA
speany Qomanbrayr (¢ IOmeoil Puibmr), a ® cepepy —
ua ofnacts cospesgms Iepryneca m TOUKY amexca, B
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flafipaBneunn  KoTopoll GosepmaetcAa coftTeeHmoe fibli-
menne Coanua.

Hnunpan nepeknanuma kpecta cossespua JleGeus ot
HeneGa (@) mo Aanbupeo (P) npo-rﬁnym{cs ga 20° Ecnu
CleoBaTh BHOJB ITOH NHHHE K KIy, MM BCKOpe BCTpe-
M 8Besgy Pac-Anpxar (o 3meemocfia). 91a He ovelb
spKasg 3Be3ga pacHONOMeHa JeBee focepmeil, CTOML ke
TyckJok 3mesfouxu Pac-Anrretu (e I'epkyneca).

OGnacte meGa k rory or Pac-Anbxara, nepecexaemast
nunpell HeGeCHOrO 3KBATOpA, NPMHAIUICIKHT CO3BE3IAM
3meenocna u 3men. Ecnu cnegosath Broab usbpanuoii na-
Mp nuEnu or [leneGa wepes Pac-Anvxar, 7o MH Hpumem K
apfextromy «OGykery» Croprmona, o6pa3opaunofly sproit
KpacHOBaTo#l 3Be3foil AnTapec u PacXOXAIIUMHCH OT HETO
BEEpPOM TpeMA sApruMz 3Be3gamm P (Axpa€), § m 5. Ha-
DOMEEM, YTO 3Be3y AHTApeC MH yike HAYyYHIHCH OTLICKIE-
BaTb H ¢ UOMOINBIO cozBespusd Doasmoii Mepmpeyminl.

Eme onamnM «OLOPHBIM TYHKTOMY Haueil acTpoHaBHIa-
OUOHHOH ceTn ABjisgercs 3¢QPeKTHOE CO3BE3[He 3UMHETro
me6a — Opmon (cm. puc. 24).

Psapom ¢ B Opuona npasee pacmonoxena P Opupmara,
HavyuHalomasa coboll INMAHY0 M3BWINCTYIC MEIOYRY SBe3,
YXOAAMMy0 Nalexo B IyKHoe moaymapre. Tam sra memow>
Ka «HebecHOl pexny OPHIAH 3aMBIKaeTCHA ONHON W3 CaMBIX
fApKEX 3Be3X semHoro mHeba — AxepHapoM, Xoropaf,
OIiaK0, HUKOTA Nie MOAHNMAeTCA HaJ{ HamIHM TOPH30HTOM,

Cossesgue Opriora B Bameil cTpaHe BHJHO TONBKO B
sumHee Bpems Tofa. HambGomee ynolen nanA HaBHrammuoH-
upix meneil «Ilosic Opmona», wxotopuii axk O OHOACH-
BAGT TOHKYK TAJHMI0 THTaHTA, TPULaBasg CTPOUEBIA BHI U
eMy — HefeCHOMY OXOTHIKY, B caMOMy cospesgmio. Tpn
spesnnl «lloscay, pacnosnoykennnie Ha nPAMOI MMHUM, YHa-
3HIBAIOT Ha CaMyIo APKYI0 3pe3ny Beba Cuprye (e bonsmoro
Ilca). B npoTuBOIOSIOMKHOM jKe HAIPaBJISHHH Mh HpHIEM
K KpacHoBaTtoii 3Besfe AnngeGapar (oo Temnma).

Canera or OproHa B HampaBlieHMI, COBHAKAHIEM C
amwxueilt nnuuell Tpamemum Jlnsa, Gmectnr spxmit Ilpo-
guon (o Masoro Ilca)., Baecre Tpm ssesger: Ilponmorn,
Berenvreiize u Cupuyc — ofpasyor ¢$urypy «smMHEro
TPEYroNbIHKRY, KOTOPHH, B OTIHYNE OT (IETHE-OCeHHETO»,
mouTH  paBHOCTOpoHHEmI. Betensreiize orMedaer ero
saunajgHyw Bepmuny, Hponuor — Boctounywo, Cmpmyc —
omuyso. Jlnnns, mpoBefeHRas OpEMePHO U3 IPHTPA STOLO
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TPeyroNbHOKY Yepes Derensreiise, KaeT mampaBieHme Ha
sBesny Anunme§apan, TaKad jXe NHEHEUA, NpPOBENEHHAS Ye-
pes llponmon, - na seesny Peryn, a wepes Cupmyc —
HA OMHY K3 BakHeHINNX HABATANHONHHX 3Be3l I0;KHOr0
noaymapus — Hanonye B cospesnanm Hummsa. 9ta spesma
TaKKe HUKOLIA He IOABIASTCS HAJ HAIINM FOPH3OHTOM.

«3uMEBH TPeyrqIBHEKY JOCTATOYHO o0mMHEpeH H Ipo-
crupaercs Gonee wem ma 20 rpamycos. 11 xors obpasyio-
n{ge ero TpU 3BE3MH 0BNaNaloT NOYTH OKHHAKOBHM GilecKoxM,
FX JerKo OTORIECTBUTh, TAK KaK ONFA M3 DTUX 3Besy—
Bereawreilse, je:xamaA B OpaBOM, 3aUaJHOM YTIY Tpey-
roJbHHER, PESKO BRJENSETCH CBONM KPAaCHOBATEIM I[BOTOM.

Bssas 3a ocHoBy cospesgme OpHOHA, IWTYPMAHH MEIC-
nenno uposonsT ueped ero ¢lloscy amEmio x Cmpmycy m
sateM BoolpaKaor Koabno, wmaymee wuepes Ilpcauon,
Iloanyxe, Kamenny, AapneGapan n Purens. 3ta obnacts
IO}KHHIX 3BE3J{ W CO3BE3IHH CBA3LIBAETCH Yepes BBesdy
Hanenna ¢ Boasmoit Mepsennmeit cmocoGom, o KoropoM
MH TOBOPHII paHBIUe.

Tlog «moramm» Opmona, npapee Crpryca, UpHIOTHIIOCH
nefonrmoe W Tyckhnoe cosBesnue Saitma. Camas spras
ero spesna — Apne6 (o). K aroil 3pesyge mpusener numns,
ppoxonsmas or Cumpmyca K cocenmedf cmpaBa 3pBesye
Mypsem (p Bonsmoro Ilca).

Cospeanne Boarmoro Ilca, orMewennoe 6nneTaTenapM
CnpnycoM, 4eM-TO uamoMufaer Qurypy ofmpmanra ¢ Ko-
POTKHMHE [0 CMEIIHOro HOMKKaMh, KOTODHIl Geperxno neceT
Ha BHITAHYTHX PYKaX IOpIie Moposxenoro. IlnmomGmp —
570 8Besga MypsuM, yHJAHeH#Hoe TYNoBMiNe OQMIUaHTa
obpasopapo nmuneil Cuprye — Beser (6), a «aomrm —
spespel 1) U € (Anmapa).

Hag 6u1 np OBINE KOPOTKE ¢HOMKKHY» Hamero «ofrmuan-
Tay, OHE TOME IONe3HH Jys opreRTnpoBannd. Ilpasag yka-
auBaer Ha spesny Maxt (¢ Tony6s), Jesag — HA OOHY B3
pKmpelimmx  HapuranmouReX 3Besn Ans  Cyxaiinp
(% Tapycos).

Ecaz or Hamenns ME FaupaBmMCA TOYHO E IOTY, TO
nepeceden cosBespusa Opnmona, 3aiina, Iony6s, rommne,
He BHAMMEE V HAC co3Be3qusa shuponncua m 301070i1 Pr-
6 B pocrmrseM Bonsmoro Marennamosa OGnaxka.

K cesepo-3anany ot ¢llosica Oprora» Gnectut Kpacno-
parsii Anwenmebapan (o0 Tenpma). CnaGme 3Besgwm posne
Anpnebapana o0pasyioT «TaNOUKY», HIH JNATHACKYIO
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6yHByV AcTpOHOME IasbIBAIOT 9TY 3Be3MEY rpynuy I'ra-

. Pmagpl BecrMa TOYHO YHASHBAKT CBO/IIM OCTpHeM Ha
sgeany Menxap — o HKura. 06 stom COSBGBI[HH MHL pac-
CKasHLIBANE PaHLIIe.

Mur yrayGunuch OYeHb J8JEKO B 103RM08 nonymapue,
HO H B CeBEPHOM OCTANOCH eme Hemasd cospesqnil. Cpenn
HEX — BONUAaKaJLHOS CoO3Besnne bpmsmeros.

Ecan BooGpasuth, uto Mneunmit llyts — 810 mmupo-
Kas pexa, To cossesfue DBimsmernioB u cospesgme Opmorna
OK&;KyTCS JIPYyr HIPOTHB JpyTra HA [POTHBOIOIOKHEX ee
Geperax.

CeBepree Mueunmifl Ilyts mpnBeger mac R c03Be3LUIO
Bosmngero. B nesnoM, Kay yie 0TMeYaloCh BEIME, MH BIi-
auM 3neck QHUrypy HATHYTONBHHKA, BepUIHHO# KOTOPOro
sapngercss Kamenna. 3pespa, nemalnas HIKe HATHYIONb-
O¥Ka, He OTHOCHTCH K BTOMY CO3Be3quic — 5To 3Besxa Har
(B Tensna), mo6nmsocTm or KoTopoli pacmonomena Hpa-
OoBUHAA TYMAHHOCTS.

Naneme hxegrnil Ilyts BanBaetcsa B 061acTs Ganctaro-
mero llepces. OpuerTtnpos ga ero Apkylo ssesny Mupdar
MOMKET COyuTh Juana Y — O coseesgua  Kaccewmomei.

A ceiiuac, octaBup Mneunwnit IIyts, o6paramca x o6-
nactz cospesnua Bonomaca, xoTopoe TaK ynobuo maxo-
HUTh ¢ ToMombIo «xBocTa» Bonnmoii Megpequnu. Cnesa o1
«IapANIIOTHOTO 3HAUKA® DTOrO CO3BesquA Me yeupuM Ce-
Bepuyio Hopony — kpacmByio Ayry mus ceMm 3sesl. ITOT
«cpane0ub Berery HeBenuK. Ero muamerp He impepocxomuT
geTEipex rpanycos. Ho tem me memee Cepepuas Hopora
OpPEEAIUIEKAT X UHCAY BechMa B3aMeTHEIX CO3Besmil.
VYxpamas nermee HeGO, OHa HONBL3YETCA H3BECTHOCTHIO
HE TONBLKO ¥ aCTPOHOMOB. 910 HeGONLII0e COBBe3He KaK Ghl
«ypaBHOBEIINBAETY CTONL Ke Helonsmoe cossesgme Jlu-
PH, PACIOJOMKEHHOe CHMMETPHTIHO IO HPYTYI0 CTOPOITY
orpomuoil ¢urypul I'epryneca.

Mur croBa nopomn® ¥ Mneunosmy ITyrar, B RoTopom pac-
MoNo;Ken «XBOCTY cospesgus Snmem. B coseesnnn 3men
nume ofHa 3Besna YHYK anb Xai (o) spue Tperweil Benm-
wuHE (BCe OCTajbitble — gerpepToil Besmuuuw), Ona Ha-
XOJHUTCA B «TOJOBHOY YaCTH «3MeW» H HaliTH ee He MPOCTO.
Jlyummuit npuem — nposectu nuuuI0 oT I'eMMEl K AHTape-
cy: 3Besfga Yuyk anG Xaii okamercs mobamM30CTH OT ce-
pemEEH 5TOo# nunpmn wyTh Gawske K cossesguio CerepHoil
Hopomnsr.
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3pesny Pac-Anpxar (oo 3meenocna) MOKHO OTHCKATh
ra nepecewenuy amuamlt, coepmHAomEx Bery ¢ ArTapecoM
u Ansramp ¢ ApKTypOM.

3Besma T'epryieca — xar 6u kmcTs mpasoil pyxu
pennkaBa. Opa HAXORHUTCA Bhme @ Opasee JIMp; cosnaeT-
¢ BHewaTnenme, uto I'eprynec samaxuynca Ha 3Besny Be-
ry. Hag v BUIAL OpyTTe 8Be3OYKH, COCTABAAKIINE BMECTe
c e ¢urypy ponba. Ho oTu sBesgouru npunamie:RaT yxe
cossesnuo [[paxona, oGpasysa kar OH roloBy 5TOro 4ymo-
BHITIA.

Or arososs® J(paxoma npoTAHYNaCh NANUHASH NBBY-
paomascs IeUnoTKa BBe3J[, KOTOPas I0Cie KPYTOro msrm-
6a posne 3Besnkl O (ONbTaHHH) HANpaBRAeTCH B IPOMEKY-
TOK MeMny coseesmuaMe bBoaimoil m Mano#t Mempegun.

Mano npmmetHOe cospespme sHupada cnemyer UCKaTh K
ceBepy or cosseanusa Bosmmuero. Omo sammMaer obnacts
mexny Hamenno#t u Ionspeoit. B6umsw npawmoit, coefn-
EAmMeN 9T 8BeBMIH, JeKaT GesniMANHEe o H P BTOTO €O3-
Be3quA 6 TPOUMTeCKHM HAHMEHOBaHHeM, SABHO @O omus-
KO HOUABINHM B NONAPHYI0 o61acTh He6A.

BepHemcA BHOBBL K HAmeMY «leTHe-OCSHHEMYY Tpey-
ronpREKy. O0OpatuM BANMAaHWe Ha KPECTOBHHY CO3BE3IHA
JleGensn: B Aproit o6nacte Maesroro llytm nemee numum,
ofpazoBanHofi soesfamMd ¥ u [, MM YBHAEM MONKYIO POC-
CHIIb HeApKoro cosmespus Jlmcmuxku. 3pech e MUAI-
ariopros coseesgme Crpensl, H& KOTOPOe YKAa3HEBaeT INu-
Hnf Tpex [JIaBHHEX s8Bes)| cosBespua Opna. Bams a1a 3Bes-
nu, B, o (Ansraup) u ¥ (Tapasex), mnpmBexyT HAC K KOBOJL-
HO fpxoit 8 Opaa ¥ fankime K BOEAKATBHOMY COBBE3JHIN
Hosepora.

Jlanee Bnons Mneunoro ITyTte sopora or Opaa (x fory)
mpusefier Hac ¥ cosBesguio Crpesrna —— ONHOMY H3 3a-
MeuaTenpHEUMAX BOMHAKANBHLIX COSBESAWE, 0 KOTOpOM
ME PaccKasal® JoCTaTOuYHO Hoxpobmo B Wpemnyiymeit
rnage. 3necs Mneunsidt Ilyte ocoGenno spox (BemommmA,
9T0 B BTOM HANPABREHUH PACIONCKEHO SANPO Hameil
I'anaxrurn). e maorux spegn Crpensna, B mesioM He ApPUe
BTOpO# — TpeTLeil BenwWYHWH, JA rejeil HABAranuE HC-
monusyerca & (Hayc Ayerpammc). 3ta 3Besna HAXORETCH
IO «OPHLEJOMY HOBYX HANPABJEGHRI: HCCKONBKO N30THY-
To Nepoil cropomH Tpeyronsnaka Hosepora m nuuum
ronoBHOH WacTm cosBesgma 3mem. 3sesga Haye Aycrpa-
AfC Je;KAT B BepIINHé PaBHOGEIPERHOr0 TPeYyrOMLHHKA,

157



o6pazoBaHHOro BMecTe ¢ Heio 3vespamu Amtapec (o Cxop-
nuona) u Ilmxox (oo Hasnmma).

Hrar, MH cHOBa BHILIN B I0JKHOE 1T0JYINAPHe HebecHOIT
ceprr. Hmme Crpenvnma ob6pamaer ma cela pamvanume
cunpE0 m3ormyTas nymka IOmuoli Kopomm — ona me
cTonbs HM3AMAA, Kak Hama (eBepHas, ma # 10 BUIUMLLI
pasmepam namuoro menbme. Ilo Tem me meHee 910 cosBes-
Ame BecbMa NPHMSTHO CBOeH HENOBTOPHMO CBOeoOpasHOil
¢urypoii.

IlpaBee IOmoit Koponnl Mb yBRAUM «HAaJ0» CO3BE3«
nasg Cxoprnmosa, OTMedYeHEHOe IBYMsS TeCHO PacHONOMen-
HEIMH BBe3[aMH, KOTOPHe HocAT o0iMee HAaUMEHOBAHUE
Hlayna, unz «Homausm rnasza». Bopowem, B mamnx
muporax sra salaBnas mapa 3Be3] He BHAHA, KaK 1 BCA
ofEasg gacts cosBeeusa Cxopnmona. HaMm ymaetcs maG-
NIOKaTh TONBKO (BEPXHIOHY [OJOBUHY HTOTO CO3BC3[HS
¢ Aproit sBesmoii AmTapec.

AHTapet — OfHA U3 BUIKHEHIIHX HaBOTANIIOHHAKIX 3BE3J
107H0r0 nosymapus aebecuoll cdeprl. Mu y:Re payumince
RaxofuTh ee ¢ moMomuio Bonnmo# Mepsenuis:, npoBoms
nuumo ot Aamora K Pexma. Mu Take moctpowin paBHO-
Oeyrpentinlil TpeyronsuuK Auntapec — Hayc Aycrpasnue —
Iuxox.

CrnepgyommM  TpeyroapHurkom  Oymer  AwTtapec —
Cnexa — Puruns-llenraspyc (o IlemtaBpa). Jvum Tpe-
VIONLHHKOM MBI ©IIe TeCHEee CBRKeM 9acTb 2HAKOMOTO HAaM
He6a CcO 3BesgAMEH HEBHAUMOTO IOMKHOrO DONYIIAPHA He-
6ecuoii cheprl. A ot o IlentaBpa mepnamexo n no Hmuoro
Kpecra. OH psmoM — cTOUT TOABKO MPOBOCTH JHMHIIO OT
spesgnl o g0 P Ilemraspa m mpomosKUTE ee MECKONBKO
manblie.

Boasmas nepernagnra [Omuoro Hpecra nanpasnena
IPHAMO K IKHOMY MO0XI03Y MHApA — 9TO eNICTBeHEbII
3Be3[(HblH OPHEHTHP, IOMOTAoMmMuil ONpere’anTs Harmpapie-
uge pa T B I0JKHOM nonymapu 3cemnu. ITyte K moniocy
MIPa Npoiifier Yepes ManeHLKoe coasesnne Myxu (puc. 35).
Ilpoponxasa Ty AMHMIO Nanbile, MB BCTPeTHUM OYEHDL AP-
Kyio 3Besny Axepuap ~— o dpupana. IOmuui noamoce ympa
HAXOMITCA KAK pa3 Ha cepegune JWAHE, COCAUHAIMEH
nentrp IOmeoro Hpecra ¢ 3rtoil 2Besmoi.

B cpoio oweperns Axepuap pACHOJOKEH TOCOPeIHeE
nummn, coemuaaoomeil Qomaiterayr (o lOmmoit PsiGm)
u Hamonye (o Hnns).
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Cozgespne iKypabia xors 1 He ABJAAETCH HaBHranvom-
ObiM, HO C ero IOMOUIBI0 JIErKO HAXOMNTHL NeKOTeDLIe
BasKEMIG [ OPUEHTHPOBAHHSA BBE3[H, PACIOJIOKEHILIC B
APYTHX co3Be3uAX. Tax, o OfHy CTOPOHY OT HETro Paclo-
aomnnack o Ilapimma — maBuranuoxHas 3sesga llukoxk,
oo APYTYIo — HA TAKOM 3K paccTOSEEHW Haxomutca Bo-
Maibrayt B cospesgum FOmkuoft Pubel. M, makomern, ceoeit

Genmaldp 8 MMTW
‘ P & flpecm

&

MepimBeniun
Myxa

[Owitpnd

£y ]
IpeyeosstitiK

Puc. 35. Tpymna cospeszus I0:xnoro Rpecra.

OCTPOKOHedHoil BepmmuAOi, CJIOBHO CTpPENKOH, CO3BE3AHO
sRypasnsa yxasnBaer Ha Opfily u3 CAMBIX SPKHX 3Be3q
womuoro meba — o Ipupana — Axeprap. Ho na nytu x
AxepEapy OpHUAETCH Hepeceus MOBCJALHO o0MUpHOe, XOTH
n He Gnemiymiee ApKuMEm 3Bespans, cossesgne (ennkc.
3pesna o Qennxca symecte ¢ Axepmapom u P Hlypasnsa
obpasyer ¢urypy pasmolefpeHHOro TPEYroJpHHKa C INI-
pOKmx ocHoBaEWeM. Hag sufmre, ONATH TPEyronbiuk!
Ho cxonnxo On MBI BEp BHEUCKHBaAM Ha He0e TPeyrojbHH-
KOB, 00pasOBAHHEX APKUMH 3BeSKaMH, MB HHKOIJa He
Haiijies cpefy HEX NONO0GHEIX — 00CTOATENBCTBO, BECHMA
ofneruaioniee IMOMCK HAaBHIalUOHHHIX 3Be3f.

Coepuaus upsaveiMn guuusamu B Hlypasna co spespga-
ma Qomansrayr, [lukok m Axepmap, ME 1I0OAYIAM OTPOM-
ny QErypy, HAHOMUHAIOINYI0 OCTPOKOHEUNENL NHCT, de-
PEHKOM KOTOPOTd OKa;KETCA MPHMafg JHHHA CO3Be3[HA
sEypasna. B xaroii-ro ctemeHn 9TOT 4MHCTY MOKHO YO~
106uTL HaxOHEUHHKY Kombsa (puc. 36).

Baons croponn, coepuasiomest Ilnkox ¢ Axepmapom,
OpHMOCTHACCH cosBesaue Tykana, a BHoAb JUNOH, CORIH-
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gaomeit Qomantrayr ¢ Axepmaposr — cossessine De-
Hprca. Memiy IOKHRIM HONIOCOM Mupa um AXepHapoM B
pune OONBIIOTO TPeyroAbHMKA, COCTABIEGHHOTO SBe3MamMid
o, P, ¥, yIoTHO pacnono:kunock cossespne IOmuoit I'maper.
U snech :ke Ha monmyTH K cosBe3nnio OXTanTa MBI YBHJHM
Manoe Marennanoso OGaaxo.

Bepremcs Temeps K yike sHakomoil ram IOmmoi Hopo-
ge. Ecnm or aToro me6o/bInoro cospesfius My HanPaBHMCH

Coraiveaym

Hypalne
Penure P

Axeprap

mnan @
Tudpa A

e

Puc. 36. «Crpenoamer» cozpeaqma FRypaBiA.

¥ o IOsuoro Kpecra, To mepeceuem mo myTH JiBa HOTEpec-
HEIX CosBesnusd: onmo W3 HEX — sHeprBemmumk. Ero som-
HO Tarkike HaiTu HmmKe sarmyroro BBepX Xxsoctra Ckop-
nuona. K memy Mu ppmmnn Onl, Clelya K OTY OT CO3Be3-
nnas 'epryneca wepes 3meenocen ® ganee BRonbs Maewmo-
ro Ilyru. Ham xwxercs, 9To 9T0 OOHO H3 CAMBIX
KpacHEHIX CO3Besjimil, CIOBHO HapuCOBaHHoe HA Hebe py-
KOl HMCKYCHOTO XYHNO/KHIKA: HACTONBKO cmme'rpnqna H
BHIpasHTeNbHA 5Ta QHrypa {cMm. pmc. 33).
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Hpyroe cossesnue — IO:kuwit TpeyronbHER, mMer-
Imee HABHTAINOHHO® 3Hawuenue. 310 HESONbmoOe, HO APKOe
CO3BE3IHe PAacUONOKEeHo MEe;RAY HiePTBEHHAKOM E ByMSA
ApKEME 8BesnaMu cospesnusa llentaBpa mmske nunnu, Ko-
Topoit MoskHo Oruno OH mx coepmENTE. 1 Tak Kak MH TONXB-
KO UTO yiKe HAaPHCOBAJIM TPeyYTronbuuk cospespud JO:xmoi
T'uppe, TO UTOSH UX He IepenyTarhk, Hajo HPOCTO 3amOM-
HUTh NX noho:;Keuune Ha neSe. Bexp me myTaeM sKe ME IGUTH
onzHaKoBEe KOBmHKH bonumoil Mepsegumer m Manoit
MenBenuisl.

HurtepecHo BHINAMNT PACTONO:KEHHOE K IOTY OT «KJem-
any Cropmomona cosBesngue DBosgka, 10X0Kee Ha menp U3
Tpex spembeB. B KavecTBe opuenTHpPa, YKa3HBAOMIEro na
9TO CO3Be3He, MO/KHO ObUi0 OB UCHONB3OBATH CO3BE3NE
BecoB, WO on0, K COKaeHHIO, HACTONLKO HEmPHMETHO
(X0TA ¥ NPHHAJNSRAT K INCHY 30ANAKANBLHEIX), WTO JAA
Hero caMoOro HY/KHO HCKaThb  HOAXOAAMMHEI OpHeRTHD.
TaxkmM OpHEHTHPOM MOKET HOCJy/KHATE HANPaBReHUH Ha
5TOC cosBesue «Beepy ApKux 3sesy Cropuouona. Becw me-
NOCPeACTBEHHO HTPHMHKAIT K cossesguio Cropruoma, &
HECKOJBKO [allbme K 3amagy cbepraer sapkasn Crouxa
(oo eBni).

Cospesgme Bonka korge-t0 Onmo dacteio Gomee o6-
mupHoro cospesua llentaBpa, KoTopoe, H300HNYA APKE-
MH 3BesfamMu, npocrapaercs oT Becos mo cossesmuit IOm-
roro Hpeera u HOmmoro Tpeyronsumka.

Mesxny llenraBpom m [leBoit mporsimynocs mammHOe
cospesgue L'uppel (Ha 5TOT pas He 03KHOH, & ofBIKHOBEH-
uoit). O meM MH paccKaspiBand pamee.

HenocpencrBento non coseesgueM J[eBE Mbl BCTpETHM
RABa Manenbkne cosBespus — Bopowa m Yamu. [lanee w
sanany weuocpencTBenHo mox 3Bespoit Peryn (o Jlema)
enBa pasnmuuMo cossesfue CexcranTa.

Ham octanocs pasobpats 0CO0EHHO CHAOMKHBI yIACTOK
me6a — cossesgne Hopabns Apro, koropoe, BBHIY €ro
obmuprnocTE B GONKINOTO0 KONWYECTBa 3BE€3J{, ACTPOHOMH,
KaK MH Yyiie 3HaeM, pasgenmnu wa Oonee MelIrue
oSnacTH.

Camas spras sBesna B Hopabne — Itamonyce (o Hums).
Haunpasnenne na Hee cnOBHO HAKOHETHHK CTPEJNH YRA3H-
BaeT SHMHNI TPEYTOTBHAK, B BEPIINEE KOTOPOro HAXQAHT-
cs1 speana Cmpmyc. Inave rosops, cienya or Capuyca ¥
ory, MH opupes B obnacts meba, rge sSIPKO CBEPKACT Cro
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HOCTONHE CORepHEK — BTOpas mo APKOCTH 3Besfa meba.
H xora $orapu Ha kopabnax ofp9Ho YCTaRAaBIHBAIOTCH
Ha BepXYIKAX MAYT, 5TOT ApKuil mebecHuii onaps Bosero
¢amTasuH [mOMENmIeH nA CaMOM JHNOe  MAPUIECKOTo
ropasus.

Hpove Hamonyca, B 5TOM CONBETHH CO3BE3HI HMeEeTCH
eme ofia HaBHranuoHmad sBesna — Anp Cyxaitns (A Ila-
pycoB). Jlerue Bcero ee maffTm ¢ mOMOIBIO «NeBOH HOrm»
Boasmoro 1lca: anmag, ofpasosanuasz spesgaMmE 8 m 1y
Bonstmoro Ilca, maupaszena ua 5Ty 3Be3HOYKY BTOPOI

Armapec
Haye [ 7?
Ayeirpinie -»F
~ !
/ s { ~
FTircox / 7 I
& | .3.
—
- - l SUKE
&« F.Jz_:fb dYewmabye

@oriospeaym
N 4’
N . .—f AT
\\ ' frecin
~ 1
e \
A,re HeY N
TP N |
N - /4 Ars Lyraiins
A’aﬁmgs\Q /
\ /
\ /
/
\ /
Cupupe

Prc. 37. AcrpoHaBIraqioniikie 3BE3IH I0:KHOr0 HOIyIIApHUA Heba.

peanumisl. J[pyroft cmocod ee orsickanua ~— pyroobpas-
Hasg JIMAMA, OPOXONAINAS UCpe3 3Be3An I0:KHOTO IOay-
mapus Qomaasrayr, Ilnkor, Puruas-Ilentaspye, p HOm-
noro Hpecra m Anp Cyxaitre (puc. 37).

Tem, KTO Xo0YeT M3YINTH KAapPTUHY 3Re3qHOTO Heba,
HAayIHTLCA ORICTpo B Ge3onrunfodno waXo;(MTh OPHEHTIPLI
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B PACHO3HaBATH HeGeCHHC CBETHIA, MOKHO HOPEKOMEHJ0-
BaTh HAYaTh C H3YUeHHA TeOMETPITYeCKHX (HTYp CO3Be3-
M, ABNAIHIAXCH ¢(ONOPHHMN HYHKTaMPY 3Be3Horo meba.
B cepeproM monymapun meGecHoil cgeps ar0 Bonpmas
Menpeguna, «ieTHe-oceHHMI TpeyroabHmk», OpHon =
(3OMHHH TPeyToNbHHKY. B MjkmoM Donymapmn — k-
metit Kpeer m Iemrasp. Hyxuo xopomo ycBouts KoHQU-
Irypariy COCTABJAIINX 9TH CO3Be3/INs B3]l I 3anOMHHUTL
HX Nojnokenme ma sBesquoil Kapre. ChexyommM Imaron
HOMKHO SHBUTHCH H3YYeHHe HepeXoJ0B 0T OLOPHLIX CO3-
pe3[nil K HAaBHTANHOHHEIM BBE3TAM.

ITpuoGperenstie HaBLIKHE HeOOXOAIIMO 38KPOIUIATE CLC-
reMaTHuecknMu malmopgenmasu spesgnoro mela.



Trasa V
HA KOCMHNYECKIX OPBHUTAX

Ilpu KocmuwecKHX mo;eraX HaBurapus oo HeGecmuM
CBETHIIAM MBNsAETCH NOJLONPABHHM METONOM, NpHMeHse-
MEIM B CAMHIX pasJHTHHIX ycldoBnsAx. K uncay samaw ympas-
nenuA xopabneM, KOTOpE® MOryT OHTH PEIeH H ¢ IOMONIBIO
nabmioneanss HeGeCHHIX CBeTmJI, OTHOCATCA OmpefeleHne
KOODAUHAT B CROPOCTH KOpalJs, a Taxk/Ke ero OpHeHTaumsd,
T. €. ofecneuenye 3a4aHNOTO pacmoJoKenus oceit Kopabns
B OPOCTPANCTBe H TOANEp:Kanueé STOT0 pacHoio/KeHusd B
TeUeHHe ONpENeJeHHOr0 IPOMeMyTxa BpemeRn. Takasg
opHenTHpOBanHasg crabunnsanusa HeoOXOomuMa NPH AcTpO-
HoMHAuecknX HalniomeHusx, upd ¢ororpadrpoBannm 3eM-
Hoil nOBEPXHOCTH, & Tak/Ae IpI HNOJNroToBke Kopalnd K
OCYIHECTBIGHUI0 MAHEBPOB.

Jlnsa pemenns yxasaHHHX Bafad MOTYT HCHOJB30BATH-
CA KaK 60pTOBHB aBToMaTHyYeCKue aCTpoHaBIH'aU,HOHHHB
yCTpoiicTBa, TaK W unpuGopH, yHPaBIfSeMEHEe KOCMOHABTOM-
oneparopom. OnHaxo COBpPEMEHHBE ABTOMATAYECKIE CHCTC-
MHl pPACHOSHABAHHS 3BesJ{ BO MHOTOM yCTYUAIOT DO HANE/R-
noctn paSoTe UenoBexy-ouepatopy. Ilns mocrarogmo ma-
ReEHOTO PyHKIHOHAPOBAHASA TAKNE CHCTEMH JOYKHE OHITH
CMIMKOM CJHOKHbME H Trpomospknmu. M mostomy croe-
IHAJNHCTH CIATAIOT, YTO B HACTOSINIEe BpeMs 3aady pac-
NO3HABAHHS ACTPOOPHEHTUPOB HEoOXONHMO Bo3laraTh HA
IITYpMaHa-KOCMOHABTA.

Tak, wmanpEMep, NIpH ocymecTBlenmm nabOnopennil ©
HOMOIIBIO PeHTTEHOBCKOTo Tejleckoria na Gopry opOmranb-
ol crannmm «Canior-4» kocmonasTe B. M. CeBacthanos u
II. 1. KnamMyx opHeHnTHpOBan® CTAHIZIO IO BBe3jgaM B
BaJRHHO6 [OJI0KEHN® (Tak, YTOOH PEeHTTeHOBCKHI TeNeCKON
OBl HaupaBieH B OupefeleHNyI0 TOIKy Hebecnoii ceprr)
U DONACPKWBANH OpHEHTANNI0 CTAHOHA B TEYCHU®
Bcero Bpemenn Habnmonenus KaEEOro o6HEKTa, TIMATeILHO
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ROHTpOJIEpYSl €6 1o m3lpamnkiM BapaHee neOecHEIM CBe-
THJIaM.

Bce neiicTBis mo acTpoopHeHTaIHM, OCYLIECTBISEMhIe
96JI0BEKOM-0XIEPAaTOPOM Ha GOpTY KOCMHYECKOro xopalus,
TAK HAH MHAYe CBABAHH € IOHCKOM A&CTPOOPHEHTHPOB R
ONOSHABAHEEM 8CTPOHaBHTAaNWOHHHX 3BesNl. Ilpu sroM 3a-
naga OCJIOKHSSTCA TeM, YTO B MILUTIOMEHATOP KOCMHYECKOTO
xopalnsi BujieH JHMB CpaBHWTeNbHO HeDOJBINON yYacTok
sepesEoro HeGa. OmHO pmeso — HaliT HY/KHYI0 HaBHTa-
IMHCHHYIO BBE3NY [0 HEJEYKa3aHHsM, KOTOPHE NaloT X0po-
Mo 3MAKOMEE co3Be3nus Bpome Donsmoit Mensenmner, Bn-
HUMEIE DeJHKOM, H IPYroe MeN0 — YCTaHOBHTH BT0 HAIpaB~
JieHne BCero 10 NBYM-TpPeM ADKHUM 3B63NaM, OKa3aBIIHMCH
B mosie spenms miioMuHaropa. HocMOHaBT B KopoTkmit
CPOX NOJIREH YCTaHOBHTH, UTO BTO Ba 3BE3NH (HHaueé roBoO-
P, OH JOJ/IKEH yMeTb «y3HABATH HX BJIHII0)), B KAKOM Ha-
IPaBJCHAN OT HAX JOMKHO HAXOIHTHCA HCKOMOE HaBHTAIH-
OLIHO® CO3Be3MNe H KAKNMH DIeMEeHTaMH YUDaBlIeHHS Hysk-
HO BOCIIOJIB30BATHCH, YTOGH B KpaTdaillliee BpeMs IPaBLIb-
HO OpHEHTHpPOBAaTh KOpalib.

Jlpyras TpymHOCTH BHSYalBHON ACTPOOpHEHTANEE B
YCIOBHAX KOCMHYECKOTO I0JI6Ta CBs3ana C TeM, YTO BChef-
cTBue MBHKEHHs xopalnsg no opbuTe MPOHCXONUT BHAEMOS
nepemvemenne neGecHEIX cBeTHN Io HeGecHoit cdepe ¢ Gonn-
IOMMH YTJIOBHIMH CKOPOCTSIMA,

Taxmm o6pasoM, ommuM n3 BayKHEX TpefoBaHwWil,
IPebABNAEMEIX K KOCMOHABTY-oepaTopy, fBasercs 0es-
omubouHoe sHaHme 3BesmHOrc mela.

B cBasm ¢ THM B nporpaMMy OpenoneTHol HOXTOTOBKA
COBETCKHX KOCMOHABTOB OBLTH BKJIOYCHH CHCTEMaTHYECKH®
TPEHHPOBKH HO H3YYEHHIO KaDTHHH 3SBe3NHOTo HeGa B
38eesmroM sane MockoBekoro mnamerapus. Bo spems Ta-
KHX TDEHHDPOBOK KOCMOHABTHI YYHJIHCH OTIMYATE ONHY
8Be3y OT JPyroii, a Tawke B YCIOBHAX OrpPaHMYEHNOrO
o630opa omosHaBaTh CO3BE3[HS N0 XAapPaKTePHHIM COYETa-
HUAM cocTaBndiomux ux spesn. Jlna npubnmmennsa Tpe-
HEPOBOK K VCJOBHAM KOCMHYECKOTO IOJETa JNeTIdKOM-
xocmonasTom CCCP B. B. JleGenesmm Geur paspaGoran
CHemuHaNbHHI acTPOTpeHasKkep, KOTOpHI HMHTAPOBAJ YyC-
sosus Halmomenns KapTEHH 3BesgHOro Hela m3 walmEN
KOCMIIeCKOro xopalns.

HKocmonasr-oneparop, moMmMo snanns spesgaoro mela,
ROJKEH OTYOT/IHBO NONMMATh OPMHKHOH NefcTBHA Pasauy-
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HEIX ACTPONABWTaMONALX npnbopoB m yMmeTe GeicTpo I
GesomuloYr0 HMHE HONB30BaTHLCA.

Actponaparaiponnoe o6opynoBanue COBPEMeHHOro -
NOTHDPYEMOTO KOCMHYECKOTO kopabas Braodaer B cebs
KaK npuGopH OpueHTamuy, Tak ¥ GONBIIOH KOMIJIEKC pas-
JANYHEIX HABHTAlOHHBIX npufopos. K wumeny mepseix
MOIKHO OTHECTH ONTHYECKH® BIDUPH, aCTPOOPHEHTATOPHI,
aCTPOTHIH, DICKTPOHHO-ONTHYECKHEE PGSO LI HAaGTIOIeH s
K cpepersaM HaBurannm npuHaieKaT PyYHBE CEKCTAHTLI,
aCTPOM3MEPETeY, ACTPOBNI3MPH. ACTPOTHALI, HAaIpHMep,
UpPEefHABHAICHH JIS TOYHOTO C/EKeHHA 3a HeGeCHBIMH
cBeTiIaMi. 3afada KOCMOHABTA 3aKII0YaCICs B TOM, UTO-
Gs cooTBercTBYiomuM 0GPasoM HACTPOWTH TAKOI mpmGop
H OpoBepHTH ¢BaxBaT» 3aNampEoro cserwia. Ilocae zToro
acTporu Oyfier aBToMaTHIeCKd YAep#uBaTh Kopalab B
OPHEHTHDOBAHHOM NOJIO/KEHMH, TAK Kak IPH MaJjefmen
OTKJIONMEHHH JMHHM BH3HPOBAHUSA ¥a BaJlaHH0e CBETHJIO
BOZHUKAET HNEKTPHYECKuil CHrHan paccoriacopamus, IOC-
Tymaomuil B COOTBeTCTBYIOIHE CHCTeMH YIpaBieH#sA.

Hontpons momnoKeHHA oceil KOCMEIeCKOro kopadas,
oupeeneniusn 06pasoM OPHEHTHPOBAHHOINO B NPOCTPaHCT-
Be, MOKET OCYINECTBAATECH KOCMOHABTOM € ITOMONILIO
PYYHOTO acTPOOpPHEHTATOPA.

ITpuGop pabGoraer mo upmmnpny coByemeHns Ba06pa-
jReHmit peanNLHLIX SBE3, HaGAIONAeMBIX B II0J€ BPeHifs
npubopa, Co CHCHUATEHO HAHECEHHHIMH I JAHHOTO CNy-
gasg ETKAML», KOTODBI® TaK:€ BIJITHLI B I0J€ 3PDeHusd.
9Tu nCKYCCTREHHH® OPHEHTHDH BLINIANAT KaK CBETOBLIE
koxeukn. Mx nonoskenue B mo:xe spenns npubopa oupene-
ageTcs TOI NPOCTPAaHCTBEHHOII OPHEHTAlNeil KOCMHIeCKO-
ro xopalns, KOTOPY0 HEOGXOMUMO OCYIIECTBHTE.

Pafota KOCMOHABT2-OIEPATOPA COCTOMT B TOM, YTO €
aoMOBLI0 PYYKH yupaniaCHus on u3MeHAeT DONOYReHIie
KOpabas B mOCTpamcTBe TaxmM 00pasoM, 4rodw m300pake-
HNs 3Be3j B 10ji€ 3DEHMs acTPOOPHEHTATOpa COBHANH C
KOJeUKaMH «MeToK». Ilocie 9Toro KOCMOHABT, HpPONOJIKAA
VIOpaBaATh KOpaGnes, ynepxmBaer o0a nsobpaykenus cos-
MEIEHHEIMI B TeYCHHe B33JIaHHOT0 BPEMEHH.

Hnerno TaKkuM myTeM OCYIECTBIIaCh O PHEHTAIHA KOC-
mmueckoti cTanmun «Canior-4y BO BpeMs yIOMAHYTHIX BHINeE
nabmioenuit € mOMONIBI0 PEHTTEHOBCKOTO TeJecKoma.

Kar smacH@mnocs, Noabsysck nOROGHED cmocobon,
MOJRHO BpY4YHYW obechedumBaTh CTaGHINBALHI0 KOCMuUYe-
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CHOTO KOpalnsA B 3aJAHIIOM UOMOKCHMH € TOTHOCTHIO,
ZOCTATOYHOM JUiA aCTPOHOMEYECKUX HaSIofennii.

Hapangy ¢ sty CPaBHHTENLHO HPOCTHME CpPeCTBaMK
OPHCHTHPOBANYA U NABATANNM HA KOCMUYECKMX KOpabiax
mpuMensATcea 1 Gojiee CHOKHBIC aBTOMATHIECKNIe yCTpOi-
crea. Beuny Basrgocru ofecuevenusi Tounoil sagaEnoit
OpHEHTAaNuN KOpabis B COOTBETCTBHH ¢ HporpaMMoil mose-
Ta 9TH CHCTeMBI e CTOJBKO KYGaupYIOT, CKOABKO JOIONXHA-
ot gpyr apyra. I wueny TakuX KOMIREKCHEIX cmcTeM
UPHHAZIERNUT . aCTPOMHepHUANLIaA CICTeMa HaBHTAlHN
KOCMIIecKoro kopalas, Briiovapomas B ceGa rupocralu-
An3HPOBEHHYIO IIATHOPMY, CHCTEMY aCTpOKOPPEKHEHA o
DHYHCIHTENLHOE YCTPONCTBO, cHaGMenmoe ONnTHYeCKHM
BL3UPOM, HANpABAEHHLIM IIa 3ajamHoe cpetnio. B snext-
PONHOIl [aMATH  BLITHCAUTENBHOH  MAmMHE  HMeeTCs
UECKOABKO [IECATKOB HABUTAI[OHIINX 3Be3J.

ITo o smech €O CTOPOHBI KOCMOHABTE HEOGXOIMM KOUT-
poib 32 fieficTBIeM CHCTeMBl. D KawecTse OCHOBUEIX Opm-
enrtitpor Gepyresa oGerano uanGonee Apkre ssesnpt: Copryce,
Hanomye, Bera. Ho pasumna B nx Onecke mesuaguTeaniia.
Il ecanm cospgaBajguCh yYCTPOWCTBA HA aBTOMATHYECKHX
MOEIIAHETHLX CTAHINAX, CHOCOSHEE, IlAIpUMep, OT.IN-
ynte Gneck Hamomyca or Gnecka Cupmyce u Berm, To
¢ TeuenueM BpeMeHd, Rorja ocnabeBasla qyBCTBHTENBHOCTE
CBETOIPUHMMAIONIX 9ITE€MEHTOB, TOYNOCTH TAKOTO HaBee-
Husl pesKO CHIIKaJach. ABTOMAT € OJIHAKOBEIM YCIIEXOM
MOT Y[OPKMBaTH CTAHINIO OPUEHTUPOBaHHOH Ha n106yi0
Aprylo 3Be3ny. [10sToaMy B HOBHX CuCTeMax OpexycMaTpl-
BEETCA pPA3NuyaTh He TONbKO SHECK, HO U CHEKTPAJIBHBO
xaparTepucTukn 3se3gsl. Ommako omubkm He NCKAOICNH
II B 5TOM Caydae, Tak Kak Bce Hanfosee SpKue 3Be3pEl
(3a ncwmowenrmem Derensreiise, AappeGapana, Awmrapeca,
Rapennw w AprTypa) npunainexaT K Gucly roiyGosaro-
Geaprx. Owesumno, B ocHoBe manfonee HAameKHEIX METONOB
ONOZHABAHUA «ONOPHHIXY BBE3J MOMKIO JeHATDh WX B3auM-
noe pacnonosrenne Ha Hebe. (i sToil mequ MOKHO NCHOTE-
80BATH HE ONHY, & HECKOJBKO CAGNAMUX CUCTEM, Kak Onilo,
mampEMep, OocymecTrieno Ha omHoil w3  opSuTANBHBIX
acrpomoMmiiecknX oGcepBatopuii. Moxno cowerats o0a
MeTOfa BMecTe, 10 970 noTpeGyer TpOMOBHKEX CHCTEM,
HAIeKHOCTh KOTOPHIX 00paTio OpOLOpPOUOHANBHA HX CJO-
JKHOCTH. 1100TOMY B&KHOE MECTO B KOCMMICCKO HaBU-
Taruil OPAOAAICRUT, §e3yCIonHo, UYeNoBEeKYy-ONSpATOpY.
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Faasa VI
CPE[l TOP H KPATEPOB

Jlyna — macrosmee B Gynymies

Cpenu muoskecTBa kocMmaecknx obnexto DBeenemmolt
OnmKalimum ¥ 3emne ABIAETCH eCTECTBOHHHM CmyTRumR
nameit mnamersl — Jlyna,

B nocnepnne rofs yuembie mposABIAIOT K UCCAGNOBAHMIO
sToro uebecHoro Tena ocoOwrit muTepec. M aTor maTepec ue
cayqaen. IIpesne Bcero om ompenensercsa TeM ob6CToATON B
cTBOM, uT0 Jlyma — cxomHoe € 3emmeit mo cBoeit mpupome
rocvmmueckoe Teo. Cyna mo BeeMy, u 3emad u Jlyna Bosz-
BHKJE B enunoM mpornecce dopmupopanusa Conmeddoit cuc-
TeMH H IIPOOLTH BO MHOTOM aHaNOTWIIIbe CTAUui PASBATH,
[Toaromy, nsyuan Jlyny u cpasruBag ee ¢ Jemmueil, Mu Mo-
eM RoOHTH Takue namnbie o Hameil cobcTBeHnoit nnauere,
HONYy9ETh KoTOpHe OBIO GH BechbMA 3aTPY/HATONBHO HIR
pasxe B ofospmmMom OynymeM HPAaKTHUECKH HEBOBMOIKHO,
ecam 6 ME mayganu ee 060coGaeHHo, B eIUICTBOHHOM
suseMmwisipe., lccneposamne JIyHul pgacT  Bo3MOIRHOCTS
OpEMEHUTH A H8YIeHHA 3eMJH (OPHHIHI CPaBHOHHD,
nrpaomuit 4pesBHYANHO BaiKHYI0 pPONb B ACTPOHOMEH!
ecnu MH XOTHM HO3HATH Kakoi-mubo xocMuweckuil o6LekT,
MH JOJGKHE HCCJEOBAaTh CXONHEE ¢ HAM O0BeKTH, HAXO-
RAMEZECS Ha MHEIX CTaquAX CBOETO PasPHTHSA, B CPABHUTH
nx Me;Rpy coboil,

Jlypa He Toapko saMamupBHil, HO W CpPABHUTeNBNO
Bechya ynoOmert o0BeKT HaywHoro muccnegoBamms, 970
HeCecHoe Teno pacmojiojxeno Hamuoro Ommxe k demne,
gem nwboe npyroe. JlocraroiHo HaOOMHENTH, 9TO COCeJ-
Hue ¢ Jemueit mnadetn Bemepa m Mape naske B MoMenTH
HanBonsmero cOiamxenus ynalensl 0T HAC COOTBETCTBEHHO
fa 39 m 568 MANIMOHOB KM, MEKIY TeM KaK Cpejues pac-
croanne o Jlynw pasmo 384 000 K,
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Bnarogapa ceoeii Gnusocts Jlyma crana mepeHM ue-
GeCHEIM TEIOM, KOTOPOTO JIOCTHIVIH KOCMUIECKHE AINapaThHi,
B TOM 4mcje u ¢ gejoBexoM Ha Oopry. Oma Tamike craja
cBOcOGpaSHEM MONMIOHOM JAsI OTPalOTKHU KOCMHUYECKON
TeXHUKH.

Becsma BeposaTiio, uro B Symymes umeitio Jlyaa cra-
HET HEepPBHIM eCTeCTBEHHEIM KOCMUYCCKHM OOBEKTOM, KOTO-
PHIl YeNOBEK HAYHET HEeHNOCPERCTREHHO OCBAMBATE...

Jlyna — crapToBas WITOMANKA A MEMKIUIAMETHHX KO-
pabneit. Jlyma — wocmuueckas obGcepsaropusi, Jlynma —
ugeansaasg nalopaTopus [AM HPOBERCHHs YHHKAZBHEIX
Qu3nUYeCKX, XUMAIECKUX, OUOJOTUUYCCKIX  HCCIegoBa-
muit... Haronmen, JlyHa — HCTOYHUK HEHHOTO CHIPbA H
samaHupBag 0asa Jusl passuTusl pPasMUYHEX  OTpachaeil
KOCMMYECKOTO TPOUBBONCTBA W OCYIIECTBJCHAR pANA Tex-
HOJNIOTHYECKHEX [POLECCOB, MMA KOTOPHIX HeoOXOMUMBL To-
LHKEeRad cula TAMECTH U KOCMUICCKHIl BAKYYM.

Ha ote TemMpt HalIcamo MHOMECtHBO 1AYYHO-(PAHTACTII-
yecknx mpomspenenuii. OmHAKO HAIMA 3M0XA — 9TO HIOXA
peanusainn MHOTHX HWEei, elne 1efarHo IPCHCTaBABIIMX-
¢ gucTo (PaHTacTmgeckumMu. B Kawoil mepe 3HAUYMTENBHLIC
VCIeX#, JOCTHTHYThE B LOCHENUne Toibi B H3yuenun Jly-
1B C IOMOINBI0 KOCMHYECKHX AUNAPATOB PASAUYIHBIX TH-
OB, ENAl0T pPEANLHEIMH MepCHeKTHBLI €0 OCBOCHUH 9eJo0-
BEKOM?

Eenu yuecTs BOBMOMHOCTH COBPEMECHHEIX KOCMHTCCKIIX
agmapaToB, TO JioGoe CTpomTeaberBo u Boolme nwobas
ONTeNbHAS AKTHBHAH HREATCALHOCTH Jioneir ma Jlyme,
Ho Kpaitmeir Mepe B 0Go3pumom Gynymes, MOTYT GLTh npms-
HANH 0eJ1eco00 pasubIME,04€BIO0 , JUIHL B TOM CJIy4ae, ecin
CyIMECTBEHHAA 4acTh HEOOXOmUMHIX IS STOH eJwm pecyp-
coB OymeT moGLIBATLCA HENOCPEHCTREHUO HA Hameil ectect-
peruoll coyTuune. KaxkoBH e, ecliy HCXOMUTH H3 HMEI0-
MEXCA B HAINEM PACHOPSKEHWH JMAHHLIX, CKPLITHE pecyp-
cp camoit Jlyun ® mpuieralmero mpocTpaHcTia?

Anamus o0pasoB JYHHWX HOPOMN, [AOCTABIEHHHEIX Ha
3eMiI0  aMEPHKANCKAME 9KCHEMHIUAMHE K COBETCKUMII
ABTOMATHYIECKUME CTAHIUAMY, NOKasada, 4910 Jlyma —
cuabno obespoyennoe mefecHoe Teno.

Mesxny TeM reoJloTm yTBepHRAlT, 4To eciu olpaszona-
Hie PYRHHX 3aje;Kelf NPOMCXONWIO B OTCYTCTBHE BOIbI,
TO 3amACH HOJE3HHX uCKOnaeMeX Ha JlyHe moumubl Ounith
pecbMa OefJHEI IO CBUBMY COCTaBY M K TOMYy jKe pacimoa-
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ratecsl Ha TayOnHe me MeHee NeCATH KMIOMETpoB. [lns
nx paspaborku momamobunuch Ge cBepXIriyGoKue LIaXTH.
Ecnn yuects, 970 momofHBIX maXT HeT erle U Ha Jeae,
TO CTaHeT ACHO, 9T0 B Omnmaiimem CyxyImeMm same:1 Aym-
IBIX IONESHLIX HCKONAeMBX CKOPee BCETO  OCTAHYTCH
LH2MOCTYIHBIMA JIJIA YeJOBEKa,

B mactosimee BpeMs pednr PeaiitHO MOMRET HITH JHMWD
0 Tex pecypcax JIymer, KOTOpHE COCPENOTOUEHH! B €€ Iio-
BEPXHOCTIIHIX CIHOAX. JT0 — BOAA, KHCIOPON, BOXOPON 1t
PHEPTETHYECKHE PECYPCHL.

Y10 kacaeTcs BOAH, TO PEANBHO MO;KHO pPaCCIMTHIBAT:
TONBKO 1A Ty BORY., KOTOpas MOkeT OBITB  BHIIENEH:
HATpEBAHUEM M3 JIYHHOTO BemecTBa.

Opmako mas ocymecTBieHud HOKOOHOTO  mporecca.
TpeGYIOmero Cosmanms BHCOKNX TeMuepaTyp, Heolxommua
speprug. Oma nomamoOmTes W giist MPYTHX HPAKTHYECKMX
nyEg. OpHuM M3 caMBIX OEPCHEKTUBHEIX €€ HCTOMHUKOB
na Jlyme sBnserca conmeunoe wusnydeHue. 1la wasmuii
KBapaTHHIl METDP NyHHOH NOBEPXHOCTH COJHETHBE Jy4il
Opu  OTBECHOM HafgeHun UPHHOCAT SHEPTHIO, PABHYIO
4400 sarr. Ecau e y9ecTs monHyio SHEPTHIO, HOCTYHA0-
myio or Conxna Ha BCIO OCBEMEHHYI0 YACTH IIOBEPXHOCTH
Jlyne, TO OKAJKETCA, IT0 OHA TPUMEPHO B TPH THICAIH Pa3
OPEBOCXOJHT SHEPTHIO BCEX NCHOJNB3YEMBIX UENOBEKOM
SHePTETHYECKNX UCTOYHHKOB Ha Jemie, BMecTe B3f-
THIX.

Bosnukaer Bonpoc: xak 91y smepruio poSurn? Ouge-
BUANO, HA COBPEMEHHOM HAYYUO-TEXHUTECKOM  yPOBHD
nanbonee peaNbHHEEt myTh — ODpUMEHEHHEE CONHEYHHX 0a-
Tapeit, T. e. npAMHX upeobpasoBateneil cosmegnoit suep-
ru; B 9JERTPUYECKYI0. Ak M3BeCTHO, MOxo0HEE ycTpoii-
cTBa ¢ ycmexoM paloTalT Ha pasiuIHBX KOCMHYECKE X
amnapataXx, ofecieuuBas WX OCHOBHHE 9HEPreTHYECKM:
noTpebaocTU.

Hpasna, wosfdunuent nonesmoro peiicTBus coBpeMen-
HHX COAHEIHHX GaTapeil MOBOILHO HEB0K: BCEro OKOIO
10—13%. 310 o3mauaeT, ITO HA KayKIHH KUJIOBATT IOIY-
qaeMoOil sHeprum NIpuXomETCa okoxo 10  Kumorpammon
caMoro yerpoiicrsa. Mubian cimoBamu, commednsie Gatapen
HOKA YTO OTJIMIANTCH TPOMOSAKOCTBI0 KOHCTPYRIMHU 1l
GonbmumM BecoM. 3T0 Ofa W3 UpHIUH TOTO, IOYEMY Ha
JeMte IOKa eme He CTPOSTCS CONHEeYHEe MONYIPOBOHIKO-
BEIE BIIEKTPOCTAH M,
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Omaro mna Jlymst 5ToT HEXOCTATOR CONHEUHWX OaTa-
peil e Tak cymectBen. Ha Jlyme cumna tsimectu B mmects
pas MembIme, YeM Ha 3eMue, B HET BETPOB, UTO B [PHHIHIE
HO3BOJAET CO3MaBaTh JOCTATOUYHO TPOMOBIKEE, HO HpH
5TOM BHOJIHE HAaJe/KHBE M YCTOWYHBLI KOHCTPYKIMH.
I TtoMmy ixe Oaaromapsi OTCYTICTBNIO aTMOCHEpH CONHEUHEHE
ayun GecrpensaTeTBeHHO M §e3 mOTEPb JOCTHUTAKT JIYHHOH
LOBEPXHOCTH, YTO COBNAET GIATONpPUATHLIe YCIOBHS s
paboTH COJHETHHIX YCTaHOBOK.

Hapsany ¢ oObrubivu conHeInbiMn Satapesmn Ha Jlyue
MoryT ObITH mpuMeHeHH u yCTpoicTBa, paGoTammme Ha
OpHAUIe TepMOHapH. IaK W3BECTHO, UPHHLMI JTOT
COCTOMT B TOM, 4TO JBA SJMEKTPONA, HM3TOTOBJAGHHHE u3
pastEMILX OUMeTans 0B, MOMEMAT B pPABNUTHLIE TeMIe-
paTypHEHE VCIOBHH, B pesyipTate 1€r0 MEHIY HHMHE BO3-
HMKaeT pasHocTs noTeHnmanos., Ha Jlyme meolxommauit
nast paboTLl TepaoHap mepeHay TeMmeparyp CO3aH CaMoil
napuponoil. Ecna o n3 93eKTpONOB OOMECTUTb Ha [y
Gure ofEOTo Merpa TOJX HOBEPXHOCTLI) B CN0€ IOCTOAHHOMN
OTPHOATENBHOM TeMuepaTyps, & APYTroH HEnoCpenCTBEH-
HO 152 TIOBEPXHOCTH, THe e TeMIepaTypa IOJHHMACTCH
g0 130—150 rpamycos Tensa, & noYbI0 ONYCKAETCA 1O
130—170 rpapycos mimKe nyis, 10 MEKAY HUMU B J1060¢
BpeMs JIYUIBIX CYTOK OyleT CYHICCTROBATL BHAUMTENBHAS
pasHocTs TeMuepatyp, BIOMNE jaocTatoddas JUISg  TOTO,
yro6ur 00ecnetnTs TeHePUPOBAIIUE 3IEKTPOIHEPTUN,

Eerb 1 eine ogua nues, rpanndanmaf ¢ QAuTACTHKOM. ..
Heno B ToM, 910 Ha JIyHe mMeeTcA OUeHB MOIMHBIE WCTOT-
IfMK BHEPTHH, HO COBepUIEHHO 1€ fACI0, KAK er0 HCHOJb30-
pate. Peus maer 0 Bulmageitu 13 JYHOAYIO TOBEPXIOCTDL
meteoputiioro semecrsa. IlpuSamxascs k Jlyme, wmereo-
puTHEEe Teaa IBIKYTCA ¢ GOJMBIIMAME CKOPOCTAMH Y IOITO-
My o0namaioT OTpOMHBIM 3ANACOM diepruv, KOTOpas BH-
nenseTcsl Opu B3pHIBE B MOMEHT YAApa.

DBspsiBei, BO3HURAOMuUE OpW NaleHHH KPYOHEX METeo-
PUTOB, 1O CBOEil MONHOCTH CPaBHAMLI C TepMOSIepPHHIMU
B3PHIBAMHE.

Onpako HUKAKAX KOHCTPYKTHBIHX mpeil, a Tem GoJtee
HIGREHEPHBIX  PACYETOB OTHOCHTENIBHO TOTO, KakmMm obpa-
30M 9Ty SHEPTHIO UCIOJB30BATE, HeT. Buaumo,ecan u cymect-
BYIOT KAKHE-TO OYTU, TO TOJABRKO KOCBEHHBIE: CKaKeM,
KaknM-T0 00pasoM mpespamaTs B mojesnyio paboty smep-
TUI0 BO3HHKAKIMX B Teje JIyHH ceficMAMeCKUX BOJH...
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Ho u Ha 5T0T cuer peanbRHX OpaKTRYECKHX Hpepmokennit
HOKa HE CYmecTBYyerT.

Cosnanme na Jlynme mayumoil Gasel mim nepecamoumoit
crammuu A KocMmmueckux kopalbmeit Oymer memsGesxmo
CBSI3AHO €O BSHAYMTCIBLHEIM YCHJIEHNEM WHTeHCUBHOCTU
noietoB 1o Tpacce Jemas — Jlyna — 3emnsa. B cBasm
¢ 5TuUM BO3SHUKaeT 3afava obecmedenms KOCMUUECKUX KO-
paSneit A oOpaTHEIX pPCHCOB TOINIMBOM, W3TOTOBIAEMBIM
HemocpeACTBeHHO Ha JlyHe 3a CueT JYHHEIX pCCYypCOB.
Ecnm 0w sty npofiieMy VAANOCh permuth, oToana Gn 1eos-
XOMHMOCTD 3arpy:#aTh KOCMUYECKHE KOPabim TOMANBOM
AJA BOSBpamenus Ha JeMio, 2 9T0 B CBCIO OUEpexhb HAJIO
OH 3HAMUTENLHHIT BEUTPHII [0JE3HOT0 BECA W HOBHICHJIO
adbPeRTHBHOCTD TENHOTHHIX pefiCoOB MEERy OSemueit n
Jlynoit.

Cornacuo ONeHKaM CHSMHAUCTOB IO PAKETHOH TEXHUKE,
BCTpeqalomuMes B 3apyOemnoll maywmoH JmTepaTtype,
eClm y9eCTL BO3MOMKHOCTH upuMenenwsa B Oynymem jyis
noneros K Jlyme pareT-HocHTeNell ¢ MHOTOKDATHRIM HC-
TOJIB30BAHUEN HepBblX CTYUEHeH, &8 TaKKe OCyIHEeCTBIECHAS
GENHOUIBIX PEHCOB € IMOMON[BIO CPEACTB MHOT0pasoBoi
AOCTABKY Ha UPOMEKYTOUHBIE CTAHOHMM, [BHIRYMMECH 110
0KONO3eMHLIM 0p0uTaM, TO Macca TONNIHBA, KOTOPOE MOJK-
1o 6yper BepaGotaTth ma Jiyme, mpeBBICUT MacCcy ROCTaB-
TeHHOre HNA 5T0# neam ma Jlymy meobxomumoro obopyno-
vanusa apavepro B 20—40 pas. Taxoe cooTnomenne MO~
HO CYMTATL B NOCTATOUHON CTeneHW peHTadedbHBIM. A 70
03HaYAeT, 4TO NojloSHse UPOCKTH, N0 BCEH BEPOATHOCTH,
€0 BpeMeueM OyNYT OCYHIeCTBICHEK.

Ouwens Baikii0 OTMETHTB, ITO BCE ITPOEKTH, O KOTOPHIX
GRET Pedb, — ITO OTHIOND He TACTO YMOBPUTEIBHHE,
a Broame peaxblibie paszpalboTeA, B OCHOBE KOTOpPWX Jje-
FHAT pPe3YABTATH MCCHENOBAHNA JIVHHOH CpeNbl H TOYHHE
pacgeTH.

TaxoBs merotopsie coofpasxkeHusd, CBA3aHHEE C BO3-
LHOAHNOCTLI0 OCBoeHnA JIyHH B 0603pmmoM Gyaymem. Oun
UOBOPSIT O TOM, IT0 UICA CO3MAHNA HA HAUIeM eCTeCTBeHHOM
COyTHURE Hayunoli 6asel OTHIONE HEe MOKeT CInTATLeA
yTonmell, 970 B PEe3Y.ILTATE PA3BHTHA KOCMHTECKHX [To.1e-
toB Jlyna mocTenerinto BOBIEKAeTCA B chepy HPaKTHIECKOil
HEATENBHOCTH TenoBeKa,

A ecau somaMm npupercd ;uTh, paGoTars W mEpenBU-
rateca 1o Jlyme, To HensGe:kHO Bo3HmWKaer upoliera
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OPWEHTHPOBAHNA HA JYHHOM MECTHOCTH M ONpexeseHus
MECTONONOKEH U,

Omrako mpescie 9eM mepeiiTn HENOCPENCTBEHHO K 9TO-
My BOUIPOCY, TOBHAKOMWMCS KPAaTKO € TeMI YCJORMAMIN,
¢ KOTOPBIMH BCTPETUTEs YEJHORCK HA IOBEPXIOCTH ECTeCT-
BCHHOTO COYTHUKA 3emMiid.

JIysa pGausu

Ta nymuoil moRepXHOCTH MOKHO BLIENATHL JiBe OCHOB-
nwe QopMur penveda: MaTepuKOBHLI u MopCroid. Mopcrne
palionn BHAANAT ua Gororpaduax JIyuw, credamHwex C
NOMOIILI0 HABCMHEIX TEJIECKONOB, TOMHLIMK NATHAMH.
B croe rpeMs cunTanioch, YTO 5TO JOBOJBHO POBHLIE yd4act-
K#, ONIIAKO B pesyawTare mayuennfi JIyHo KocMmyecKuMu
cpencTeaMe  BHACHUIOCH, YTO HX MNOBEPXHOCTH TAKEe
JOROABIO MEepoxoBaTta.

HauGonee xapakrtepmoit ¢opMoit aymuoro peaneda
FBAAITCH  KOJMBIERKIE ropel — xpaTtepw. Homepeunnkn
wexoropux u3 Hux pocruraiot 200—300 km. Bnaropaps
KocwmyecKuM ammnapatam Ha Jlyme ofuapymenwm He TOfE-
KO KpynHble, HO u MeJkine Konbneswe obpasosanus.
B gactiocTn, Oka3anoCh, 4TO HOYTH BCA JVHIIAA DOBEPX-
HOCTH YCeAHa MHOKECTBOM MEIKHX KpATePOB PazTHmUHBIX
pazmepoB u Qopm.

Yrodar me saduymurses na JlyHe

CymoecTBeHitoe 3Ha4YCHAS JIA YCAOBHI OPHCHTHPORA-
wusa na Jlyne macer orcyTernme y 571010 neGecnoro reia
CKOJNBKO-HAGYb 38METHOTO MATHHTHOTO IO,

Eme 8 1959 r., Bo BpeMs noieTa BTOPOH COBETCKO
AMC dJlyna-2», Gunun mposeniensl  MEpPBHIE  MarRATHLIE
usvepennsa. YCTanmorTeHmbidi ma nell Marmuromerp, He-
CMOTPA HA BHICOKYI0 TyBCTBUTEALHOCTh, He oGmapysm1 y
JlyHbl NWKAKAX NPUSHAKOB OPACYTCTBUA MATHUTIIOTO [O-
na. Memay teum, ecnm Gol MarHmTHOe mone Omlo naske B
THiCAuy pa3 ciabee 3emmoro, mpuGop BaperucTpHpoBAT
6m1 ero.

MaruuTHOe nOne ynajdoch OSHAPYIKHTH, KOLNA  eIme
Goslee uyBCTBMTEJIBHAA AlADATYpA JUIA MATHUTHMX H3Me-
pernii Gplta pasmemieRa Ha GOPTY nepBOTO MCKYCCTBEHIIOTO
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cuyTHaka JIVHE — COBETCKOM aBTOMaTHUeckolt CraRmRH
«Jlyna-10». 310 mO3BOAMIO HE TOJNBKO OLPEIENNTE Bepx -
HI0K0 TPAHHI[Y BeJHIUWHE MarEMTHOTO IOAfA, HO M 3aperuct-
pPUPOBATH €r0 H3MEHEeHHS Ha NPOTAKEHHNN WIECTH CYTOK.
(Ka3a;10Ch, YTO MAKCHMANBHOTO SHAYEHNAS MardiuTHOe mOJo
Jlynnl mocTmramo B TOT MOMEHT, KOoTHa Jlyma EHaxopmmiacs
B DONHOJIVHWAM, T. €. OKOJO JINHAWH, UPOXONAmE#d uepes
demnio ® Conune. 9710, mo Beeil BeposTHOCTH, 0OBACHACTCS
n€M, YTO 3eMHO€ MATHHTHOe No.Je, TaK HAa3kBaeMas Mar-
Hmocd)epa EMeeT CBOeOGpasHE «XBOCT», HANpaBISHHBIW
B CTOPOHY, LPOTHBOTONOFKAYIO Coanny, u, BUAUMO, JOCTH-
rawomuii opéute JlyHH.

Taxoe Tpexmono;Kenue HONTBEPIKIAETCA H3MepeHuAMn
KUTEHCHBHOCTH HOTOKOB 3apS/KEHHKX JACTHI[ B OKOJOJIYH-
HoM npoctpancree. Jleno B Toam, 94ro 3apsReHHbIE TACTHINLI
COJTHEWHOH I1a3MBl HE MOTYT OPOHUKATH BHYTPH MATHHTO-
chepor 3emnm. [losTomy MoEHO OWAO 0RMIATE, 4TO, KOTHA
Jlyna suiileT u3 MArHETHOTO XBOCTA HAINCH FJaHeTH,
sty notokp yemiasrca. H pgeiicrsuTeanHo, moche TOro Kak
Jyna vyomut ot numnn 3emas — Conune, UHTEHCHBHOCTH
sApLRENIbX YACTHH, 3UAYNTENLHO BO3pacTaeT.

Hocaepyionipe nssepenna mOKa3ain, YTO B OTHEIBHEIX
MECTAX JMYHHOH NOBEPNHOCTH OnLTM OOHAPYIKCIH «HAMAT-
ugenoe wsatgas., Hpupona 3voro spqenud noka wro
octraetcs Heacnoi., le ueximwueno, 910 3H€CH MBI CTONK-
HYJHCb € OCTATKAMEH OWAOro Margutioro monsa Jlymwr,
KOTOpOe KOCHA-TO, BO3MORHO, GbLIO MOCTATOUNO CHJOBHBM,

Cornacuo COBPEMCHHLIN TIPENCTABACHMAM TINAHETHBIIT
MAarHeTH3M CBA3AH C '.).'IEI\'TPH“ICCKHMW ARIMCHHAMA, npore-
KAIOTMMM B KuaKoM sagpe nebecnoro reia. flockoAbky
COHCMUTCCKN® RAMEPCHHA VKABKBAKT HA  BOBMOYKIIOCTH
CVHISCTBOBAHMA KHIOKOTO AApa v cospoMeHnod  JIvmml,
He MCKAIOYEHO, YTO HA PAMIEd CTagnn CROei NCTOPHM OHA
moriia ofsiafiaTe JHOCTATOUNO CUABIGIM MATHHTHBIM TOJEM.
Oagako npubanantenpio 3—4 MWIInapaa aer uasay 310
110JI€ PACIAI0CH B Pe3yAbTaTe KAKNX-TO U3MEHeHuil B Ampe.

C npyroit CTOpOHE, HAMATHUYEHHE OTHENLHBIX yUacT-
KOB JIYIHO IIOBEPXHOCTH MOTJO IHPOHCXOINUTH W B pe-
3yJAbTaTe yAapHHIX [POUECCOB OPH HANSIHH KPYOHEX
KOCMAYECKNHX Te.

Uto me KacaeTcs o0mero MaruutuHoro noas Jlyuwo,
TO COTJIaCHO COBPEMEHHEIM [AHHBIM OHO B COTHW THICHY,
8 To H B mmuamonet pas cnalee semmoro.
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D cssasm ¢ sTam ocoboe 3pavenne Nias OpHEHTHPORA-
s na Jyme nmpnobperator mabawpeunsa ssesgHoro meda,

O mepcmexTHBAX aCTPOHOMMYECKNX NCC/ieoBannii na Jy-
¢ HAIIACANO HeMano. J1 vanse oGcepratopun... 'nrastcrune
TEJECKONE!, OCHAUIEHIb® B€PRANaMHu INONEPEYHUKOM B
HECATKI METPOB, 3eprania, KOTOPHIM He TIPOSHT HCKPHB-
qeiue Oof pedcTsueM ¢naboro wods XyHHOTO TATOTEHWA...
1lonoccaneapie yBednmieHnd, e OrpaHHYCHNEE aTMocdep-
wuiME nomexamu... Mneansneie goTorpadhum mamexnx Koc-
MHIECKHX OOBEKTOB Ma WISANBHO MPOSPAYHOM JTYHHOM
nebe.

H wak pesyibTar — HOBHE YIHBATEIBHBIE OTKPHITHS
B COKpOBEHUKX TayOmuax kocmoca, O6 9TOM mewranm He
TOABKO nucaTenn-paHTacTw, HO [ BHOJIIE CEepLesHbe
yyeHne. .

Hazanocn, mosmoe orcytersme artmocdepn peficTen-
TENLHO COBMAET HA ECTECTBEHHOM CUOYTHUKE 3eMIH WIealh-
WHE YCJOBHUA VA ACTPOHOMMUECKHX HaG.aiomenddl Kak Bo
BpeMs JyHHOH WOUYH, TAK A B YCIOBHAX JYHHOTO JHSA.
Benps ma 3emute uMeumno Rajugpe rasopoit 06oJOUEm CTa-
BHT mpemel TeieCKoUmYeCKHM yseamuenuaM. Heogmo-
POIHOCTL aTMOC(EpH, Hen30eKHLie NepeMeleHHsl TeIlIhiX
[ XONOQHHIX BOBNYIMHEIX MacC, SaUHEHHOCTb M 3arpfs-
IEHHOCTh BO3MYXa OTPUIATENBHO CKASHBAKTCA HA KAa-
yecTse H3oSpaxkeHni Kocmmueckux oObeKTOB, HoNyuae-
MBIX B HaseMHHX o{cepBatopusx. O:upanocs, 4To acTpo-
nommgeckne malniomeHun wa Oymymux ayeaex olcepsa-
TOPUAX OKAKYTCA CBOGOMHEIMM OT 9THX HEOCTATKOB,

JleficTBUTENBHOCTE ORa3ajack Heckoabko mHOH. Tak,
BHIAICHUJIOCH, YTO B YCJIOBHAX JIyHHOTO JHS, HECMOTPS HA
otcyTeTBHe aTMocPepHoil 060JOYKE SBE3NK HENOCTYIHIM
nabaroennio HeBOOPYKCHITLIM T/IA30M,

To or3nBaM aMepUKAHCKUX KOCMOHABTOB, YCJIOBHSA
mabniogeans HeOa Ha agesHoll cropome JIyHE mpmmepro
TAKHE K€, KAK B fACHYI0 HOUb Ha Semiie JUIs TeNOBEKA,
HaXONAUEroca Ha APKO OCBEHICHIIOM IIPO:KEKTODaME II0J1e
CTaNOHA.

I'nasa wa Jlyme dactocinro ociemienn SPKAM CBETOM
Connpa, 4To 3Be3][ HPAKTHIECKU HE BHAHO. Meimaer u cBerT,
OTpayKeHHEN NyuHnoil mopepxHocTeio. Ias He B cocrognan
aganTHPOBATLCH, NPHCHOCOOUTLCH K pPe3KON CMEHe CBEro-
BEIX KOHTpacToB. UrTofn BamuTUTHECA OT SIPKHX CONHETHHIX
Jiyyeil, OpAXOJATCA INONMB3OBATLCA ILIOTHHIM CBETOPHMIBT-
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pom. A ckBO3p Tarofi cBeTouALTp Hu oxuolf sBesnw yBO-
JeTh HCJIb3S.

OmHaKo ¢ noMOI{BI0 TeNeCKOHOB ¥ JPYTHX CHEHWAaib-
HuelXx npubopoB, BamMINCHHEX OT NOCTOPOHHETO CBETA,
sBesgm Ha Jlyme mMommmo naliionats m B JHEBHOE Bpemd,
KaK, BIpOYeM, U Ha JeMie.

Ilna Gonee meTanbHOTO U3YYeHHs YCHOBHH NYHHLIX
ACTPOHOMUYECKX HASAWRCHUH OHIIE npOBeeHs CHEHAM b
HHe¢ RCCAEHOBAHUS HA COBETCKOU ABTOMATHYECKOH mepes-
BumuOl nynuoil saGopatopun «J1yHoxom-2».

C oroit mennw ou Own  0GOPYHMOBAH  CHEMEAJBLHEIM
npuGopoM — acTpoHOMUYECKHM  (oToMeTpoM,  paspalo-
TAHRHBIM K U3roTOBIEeHHLM Ha Hprimckolt obcepsaropmn
AH CCCP u npemuasHadeHHBIM U H3MEPOHUA SPKOCTU
nefa B BHAUMHEX U YJIBTpadHONETOBLIX JXyuax.

1lpuSop 6ma ycranoBnen Ha «Jlymoxome» Taxmm oGpa-
30M, 9TO €T0 ONTHYECKAA OCh BCErMa Owuia maupaplieHa o
seguT Jayinoro ueba. Doty TaxiKe upuHATH Mepwl, mpe-
OATCTBYIONHE HONAgaHLi0 B (OTOMETp CBera, pacCesHHoro
BuCTYHaomudMy  geranamu  «Jlymoxona». Brawouenne n
BHKIIOMeHKHe Tpulopa OCYMECTBIANOCH € GOMODIBIO pa-
AMOKOMARJ, LomnaBaeMbix ¢ 3emutn. Pesynbrare usmepennii
nepenaBanuchk B IleuTp yOpaBieHHEA C IOMOIBIO Tenie-
MeTpHug.

3a BpEeMA UAYMHAA C MOMEHTA HOCAKE «Jlymoxona-2»,
T. e. ¢ 16 auBaps no 20 mapra 1973 r. Owino  mposeneno
12 ceamcoB cBazu ¢ (QoTomMeTpoM: O M3 HUX B YCIOBHAX
ayanoro nus, 2 Bo ppems JyHHOR mouu u 1 B cymepkn,
Bekope mocne Toro kak Auck CosHpa CKphLICH 3a JYHHEDM
TOPH3OHTOM.

B wutore npopenennpix wmaMepenmuil Opuim  mONyweHH
HECKOJIBKO HeosRujaHuusie pesynstate. Orasaiock, w€TO
CBEUCHHE KAK MHeBUOIr0, TAK M wWoumoro meda na Jlyme
H B BHAHMBEIX, 1 B 0cO0EHHOCTM B  yAbTPa(UONETOBHX
Ay9ax 38METHO BHIUE OYKUIABIICTOCH.

H3yuenne xapakTepuCTUK 9STOTO CBCUYCHHS B 38BHCH-
mocrn oT Beicotht Coampa ®Ha jgympnodM nefe mokasano,
970 OHO MOjXeT OBITh BHI3BAHO PaCCESHHHME B OKOJO-
JYHHOM [POCTPAHCTBE dYACTHI{AMH JYHHOU WNHIIH.

B cBasu ¢ oy yuennie BHCKa3agH mpeilojoyieHne,
49T0 BOKPYT JIVHHE CyIeCTBYeT paspeskeHuHil poil HEIeBHX
uactar, oOpasopanmeii B pesyabsrate GomGapruposkn
DyHHON HOBEPXHOCTH METEOPHTAMH,
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Mono6urte wacTNME paccefiBAIOT HE TONBKO CONHETHH
cneT, #0 m cser 3emau. Jleno B ToM, 9TO Hama IjaHeTa
na gyunom mebe — »T0 cBerdno, apmmepuo B 40 pas Go-
Ace Aproe, dem mnoiuas Jlyma B HeGe Seman.

B cBere aTHX HCCRemoBaHHEl BO3MO:KHOCTH DPPERTHB-
HBIX Teneckonmueckux Habmonmenuil ma Jlywe cramommres
pobneMaTHIHOH.

Onnaxo Mg HABATAIHOBHEKIX meneil ycrmopus nabione-
HuA 3pe3fuoro meba Ha HOuHOH cropone Jlywnl ABaAOTCA
BIIOJIHE TP TEMJIeMBIMIT.

Ha mues.aoit sxe cTopone noucK ¥ NAGIIOIEHIe HyFKHBIX
3Be3Jl MOIYT OCYIECTBAATHCA C IOMODIBI0 aCTPOHOME-
YeCKUX HHCTPYMEHTOB, YTO, HECOMHCHNO, OCIORHNT #
HaBUTaNUOHAKE U3MepPeHus.

Wrax, actponoMnueckue mMeTolIbl OPMEHTHPOBANHS, OdC-
BanHo, OyMyT OCHOBHBIMH JUIA OyIymmx HokopHTelef
HAIUETO €CTeCTBeHHOro cuytanra. Houwewno, co BpememeM
ra Jlyne, xag u wa 3emie, MOABATCH panflOHABHUTAIAOH-
HEle CHCTEeMBl C HpPHMEHERHEM pANUOMAAKOB H MCKyC-
CTBeHHHX cnyTHukoB Jlyun. Ho mo ororo nymmas actpo-
HaBuranua Syner urpats BayHyo poas. Cyimmecrsemmoe
3HAveNNe HMET acrpomommieckue Habmofenus u Kis
vIopapaennsg ¢ SeMid NePeBIKHEIME aBTOMaTHICCKHEMH
nyaupivi nabopatopusgmu THOa «JIyHOXOMOBY.

Ilpesrne Bcero meolxomumMo 3aMeTuTb, 970 B3amMMHOE
pacmonoskenne u Qopma cospesmiit msa uabmiomarens,
HaxoqdAierocs ma Iosepxmocty JIyHEL, HHyem He oTiIR-
waeTCA OT WX PACHOJOMEHms g 3emnoro wabmwopartens
win gabnonartens, KOTOpLE HaxomnTes Ha Gopry oplm-
TANBHHX CTAHUNH ¥ IIHAOTHPYEMHX KOCMHYECKHX KO-
pabneit. [lase yaanenne ot 3emad ua 384 THC. km Hugero
1€ MeHHeT B BHAMMOM pPaCHOJIOKEHHN HeSeCHHIX CBETHT,
384 THIC. KM — DTO Bcero-maBcero IOXTOPL CBETOBLIE
CEeKyHAH, HHYTO B CPABHEHUH CO CBETOBRIMH TONaMH,
OTHENAONUME HaC Maxe oT OnmuxafmuX 3BesH.

OTBecHas aunusa Ha JlyHe ompemensieTcsi TaKuM ke
cmoco0oM, Kak u Ha 3emuie, T. €. MO IANTPaBIeHNI0 HUTH
orBeca. Tak jxe kak m ma 3emyie, MOKHO HAllTH TOYKY
3GHATA, HOCTPOUTH TOPHM3ONTANLHYIO HIOCKOCTH W HONY-
YUTH JUHUI0 MATEMATHYCCKOTO IOPH3ONTA.

JlyHa Bpamaercsl BOKpyr coOCTBEHmOi Ocu, CoBepmiast
noxubiil 060poT no otnomenmio K Conny sa 29,53 semunix
CYTOK, & [0 OTHOWENWI0 K HeMONRIKHUBIM 3Be2aM 3a
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97.32 semmmx cyTox. Ecnm mpomomxurs Hampas:denné
ocu spamenus JIynn 1o nepeceuenns ¢ HeGecHoit cepoit —
MLl OupefieNiIM ONOKeHHe CeBepHOro MOJIoCa MUpa JyH-
noit mebecHOll cdepk.

3ra TOYKa maxomHTCH B cossesgun J{pakoma BGamsn
aBeslsl «omeray (o) ororo coseesnud. IOsruerii mosmoe mupa
nyusoin gebecnoii cpepm pacmonosken B o0nacTu co3Bes-
nusg 3onotoit PrbH.

CoenuHnp T0YKHE DOMIOCOB ¢ LCHTPOM JyHHOH RelecHoit
cepr, monywmm OCk MuFa rag JIyHe H mocTpouM mo
anajorgm ¢ 3eMBOH Rebecmofi cdepoll miockocTs He-
decmoro sxpatopa ¥ nelecumii 9KBATOP.

Paccymorpay KapTuHy BMIEMOTO JBIZKEHMS 3eMIH A
uabnonatens, pacnojaoReHHoro B uentpe obpameHnoii
k Jdemie cropond Jlynw. Mo ofmapy:xEMm, €ro BCaen-
cT3ue Jpuikenma Jlypn BOKpYr Hameidl miladetst 3emis
1a nyauoil neGecHoit cdepe ONMCHBAET OKPYKAOCTD,
Uepexois U3 OHHOTO coseesiuA B apyroe. [lockoapry
wrockocts opOutH JIyHel cocrapiserT ¢ NIOCKOCTEW Op-
6uTH 3eminm CPABHHTEJBHO HeSOJBION yroda, sto Gynyr
Te ke 30[AMaKaJBHHE CO3BesMifA, Ha (ome KOTOPHIX mepe-
wemaercs Conmne ana semmoro mabaomarens. llpasna,
3pHTeNERO A Hamero malGmofarens na Jlyue waprtmma
nepemenieAna 3emi Ha GOoHe 3Be3] BHIJARNUT CBO~00pasHo,
Jlmcx 3emam Bce Bpemsa ocTaeTcs B S€HHTE, HaJ rONOBOIl
sabnwonaresnn, a mebecHas cepa Me[JeHHO BpaImaerTcs.

Ecnu B sxBaTopuanbHOil cucTeMe KOOPAWHAT HA 3E8MHOIL
neGecunoli cepe KOOPIMHATH CBETII C TEUEHWEM BPEMBHIf
0CTAITCH HEH3VMeUHLIMM, TO B JYAAO-SKBATOPHANLHOI
cucreme neno o0CTOMT HECKONBKO HHAve.

Benepcrrue pasnp9nApX wrofebannmil, wIH, KaKk HX Ha-
3LIBAJOT, HOPABEHCTS B JABH/KEHHN JIYHB!, SKBATOPHAIBHEIC
KOOPIMHATHL CBOTHJ 1a NYHAOH nebecHOi ceope NOBONLHO
6LICTPO H3MEHAIOTCA CO BpEMEHEeM.

IlockonbKy NUHHA TYRHOTO DKBATOPA HAKJIOHCHA K JH-
HIE 3KIAOTHKA Bcero Ha 1°32°, smosKkHO ¢ HocTaTouno $0Jb-
nodl  CTENeHBI0 TOYHOCTH BAMEHMTH JIYHHO-SKBATOPWMANL-
HLIE KOODPMHHATH SRINITAYECKIMHA. JTa CHCTeMa yhoGHee
7€M, YTO IUPOTH CBETUN B HEH MPAKTHYECKU HE 3aBUCAT
OT BpEMEHH, a JOJATOTH EKEerofHO YBeJUIABAITCA HA
BIOJNIHE ONpEeNeJeHHYI0 ¥ CPABHRTEJNBHO HEGOJIBMYIO Be-
anuuny, paseyio 50,256, CBA3AAHYI0O €  e3KEroJHEII
CMEH[eENeM 10 BKANOTIIKE TOTRI BeCeHHeTO PABHONCHCTEHA.
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B sroM cayvae npuOImMIKeHHO MOMHO CURTATH, YTO
CeBEPHEI Nonwe mEpa Aida Jlyunt coBnagaer ¢ ceBepHEM
TIONIOCOM HKJIHITHKE, KOODAMHATEL KOTOPOTO B 3eMHOMH
DKBATOPUAABHON cncTeMe PpasHE (& = 23°27°):

ap, = 18% Op,, = 90° —e, (1)

Ha pnmemnoit cropone JIyHH MO:KHO nDpREIMKEMHO
opmerTHpoBaThca 1o ConHmy H Semue.

Braromapsa ocesomy spameEHn JIyee Iponcxommt
cytounoe nepememenme Comuna no naysHO# BHeGecHOI
cpepe. [Hns nabaromaresina, paCIONOKEHHOr0 B IEHTPe
obpamennoit ® 3emme cropons Jlymer, Connme ssoiinmer
B BOCTOYHOH CTOpoHe H cOycTA 7,4 SeMHEIX CYTOK Npoii-
ner BOnusu Touxw semurd. Emle wepes 7,4 3eMHHX CYTOK
mocne Rysnsvuuanum Conmne 3aiiier Ha 3anafe.

3uanue 5Tux ocobennocreii cyrounoro apmmuennsa Conn-
na mo nymAof mebecHoii cdepe momoxer HabmOmaTeso
upabamKenHo onperenuts uo uoso;xeHmo Conmma Ha
aynHoM nebe HaupasieHms Ha CTOPOHE TOPH3OHTA.

Uro kacaerca opueHTHEpPOBAHEA 10 Habmonennio 3emnu,
TO 3NeCh HY;KHO WMETH B BURY caefyiomee. Har n3secrso,
Jlyna Bcerna oGpamena ¥ 3emne OAHoil B TOi 3Ke-CTOPOHOI.
Ilponcxonur sro Gnaropaps Tomy, uro Jlyma cosepmaer
monubt 06OpOT BOKPYT CBOeil OCH 3a TO K€ BpeMA, B Te-
YeHHEEe KOTOPOro oHa o6Xommt BOKpyr Jemmm. CoBuajenne
neproNoB o0pamienna ® COGCTBOHHOro BpPamIeHHA, BRAHA-
M0, He ABJIAETCA MpOCTOR caydaitrocTsio. Hemanosa:xnyio
pONB CHrpalim 3eMHBE UPUIMBH B BemectBe JIyHH, TOp-
MosHBmue ee cytownoe Bpamenue, Ho ecan ¢ 3emMnu mu
BCerja BHIHM ONHY ¥ Ty ke mnougosEBEY Jlyaw, To 8TO
o3HAUaeT, UTO A HaGNIORATENs, KOTOPHiM BaXOIHTCA
s merTpe ofpameHHOll K 3emiye cropouwn JIyeEw, 3JeMasn
BCErJa JOM/KHA HAXOMHTHCH B TOYXe 3CHHTA.

B neficrBmrensnoctn nabnionanTes KonebaTenbHEe ABH-
JKeHHEA 3eMiN OTHOCHTENBHO 5TOH TOYKH JIyHHON nebec-
noll cdeprl. Ilpuanuofi Tagnx koJgebaHMW CHYHAT TaK
HasHBaeMbe Jubpayun —— (okaguBaHmsy JIyEE, B pe-
3yNBTATe KOTOPHX 3€MHOH HAOMIOATENh NIMEeT BOBMOJK-
110CTh BHJETH HE MOJXOBHHY JYHNOTO IAPa, & HECKOJBKO
d6nby0 dacts nosepxuoctd Jlymel. Jlubpanua Gusaer
ABYX BUIIOB — ORMUMECKAR U ¢husuteckasn.

Ilpnynna onrnueckoit nn6paiiy — HePaBHOMEPHOS JIBA-
seHne JIyHH mo aasnHNTHYECKON opOuTe BOKPYT Jemiu.
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Cornacro Bropomy aaxony Hemnepa B obnactm mepnrest
Jlypa nnmserca Guicrpee, B o6nacTu amores — meJienuce.
Cob6creennoe e Bpaweusie JIyHE BOKPYT OCH COBEPHIACTCSE
¢ TOCTOAHHOM YTrJiOBOl CKOpOCTBIO. bBJjarojaps aTomy
B paiioHe IIepures yriopas CKOPOCTs OPOHTAJIBLHOIO JBH-
menana Jlynun weckonsro Gosnbuie, UGM yrioBaA CKOPOCTb
CCeBOTO BpallcHUA, a B paliope Aanorea — HECKOJBKO
menpme ce. 11oaToMy TONBKO B TOYKAX AmoOres U MepHres
neatp Bunuamofl ctoponsl JIyHB coepmajaer ¢ peHTpoMm
nynnoro nucka. [{na semioro nabarojarenss Ha YyacTKe
MORJlY IepHreeM W ANoreeM OH CMECTHTCA K BOCTORY,
a Ha YyyacTKe MCRJIy AroreeM U NepHreeM K 3amany.
Benencrene sroro semnomy mabmrofatenio B OEPBOM CIy-
Yae OPUOTKPOETCA HEROTOpas wactb obparTHOfl CTOpoHE!
Jlynsl, pacmonoskeHHAf 32 3aDAAEM KPAacM JYHHOLO
MHUCKA, & BO BTOPOM — 32 BOCTOWHLIM. JTO ABJIEHHE I[0-
JYYAN0 HA3BAHUE ORMUYECKUX Jubpayull no doszome.

CymiecTByeT €lie W Onmuueckas Aubpayus no wupome,
CBASAHAAA C TeM, YTO OCh BpamicHus Jlymel He mepnem-
RUKYJIApHA K IUJIOCKOCTH €e OpOuTH, a 5Ta MJIOCKOCTH
B CBOI0 OYepelb HECKONLKO HAKJIOHEHA K IIOCKOCTII
sranntukn. DBnaromaps stomy 3emmomy HaGnonatenmo
OpUOTKPEBAETCA TO 00JACTE, PACHOJOMKEHHAA 3a CeBep-
HBIM KpaeM JIVHHOTO JHCKA, TO0 — 3a IojkEsM.  Ontmye-
ckaa nubpands 10 IHEPOTE WCUC3aeT B T€ MOMEHTEH!, KOTHA
Jlyma maxonurca Ha IEHHA Y3J0B, T. €. B IJIOCKOCTH
SRIHITHKL.

Kpome toro, wmeer mecTto cmie W TAR HaskBaeMas
CYMOo¥Has ORMUNECKAs AUGpayus, KOTOpag HOCHT HUHNCTO
papajaarrauecknit xaparrep. 9torT Buy aubpanum mo-
POIRIAeT mepesemenye 3eMEoro naliogaTens B IpoCTpan-
CTBe, BEHI3BAHIOE CYTOUHBIM BpamesueMm Jemin. Ho sra
aubpaiing BeChMA WE3HAIMTENDLHA.

CymiecTsyer u ¢uamveckas nubparua, T. €. peajbHLe
noxavuBannA JlyHe, CBA3AHHEE C XAPAKTEPOM TPaBH-
TAIMIOMHOTO B3aUMONEHCTBHA Me;Ay JSemseir u Jlymoil,
KOTOPast He ABIAECTCH HMGANBHEIM NTAPOM C PABHOMEPHBIM
pacmpejiesieHmesM Macc.

Wrar, mabnonatens, pacmojoyKeHfEil B IEHTpe CTO-
pornl Jlymst, o0pamennoit k¥ 3emne, ypuanr Semaw (ecan
oTeneusca ot nubpapmm) BONHsE Toukm semmra. llpn
cvellennn HabmofaTend M0 NYWIOH MOBePXHOCTH 3emif
OynerT CMCIATBCA B MPOTHBOMOJOKHOM HANPABICHAH Ha
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TAKOE JKe KOJAMYCCTRO I'PAIYCOB, HAa KAKOE HEPEeMECTHICH
nabaionarens OTHOCHTENBIO Hagada kooppunmar. Cre-
NOBaTeALHO, HAOAIONATEND 110 NOJOMEHHNI0 SeMyid HAa uele
BCETHA MOJKET ONPCHENNTH HANPABIGHHE K IEHTPY BU-
puMoil cropousl JIYHEL, a W3MEPAA 3€HUTHOE PACCTOSHNE
Semin, y3HATh HA KAKOM YrjoBOM pAaCCTOAHUM OH OT
9T0H TOYKH HAXONMTCH.

3ajmrcupyeM Temeph HEKOTOpoe mojomenue JIymbl
Ha OKonosemHoil opbure u 3ametum, 13 ¢oHe KAKOro
co3se3nuAs B aTo BpeMmsa Haxonurces Jemasn. Jlompmemcs
nanee momenta, rorna Jlyma, cowepump mommerit olopor
BOKpPYr 3emidl, BHOBL mpujer B us0paHAyw HaMul TOUKY.
Ipm srom 3emist ommmeT HOJHYI0O OKPY/KHOCTL HA JYH-
Hoil HebGecHOfl cdepe W OKAKETCA B TOM jKe CO3BE3NUH
(usmenmrca amus ee (asa).

Jlia ompenenenms MeCTONONOKEHHA TOYKA HA MOBEpX-
HocTH camoil JIVHBI mpUMEHSTCA pPASNAYHEE CHCTEMEl
xoopauHaT. MH BOCHONB3yeMCA TAK HA3HLIBAEMOIl CCJIEHO-
rpauuecKoil CuCTeMO#l, AHAJOrNYHON CHCTeME BCMHBEIX
reorpaguiueckmx roopnwHat. Hynesrm o0puHO cumTaercs
MEpPHHAH, UPOXONAMUI wWepe3 UeHTp JYHHOrO IHCKA
B MOMEHT, KOI[Ad OnTuIecKas Jubpanus mo HOJrote pab-
HA HYIIO.

Har m ma 3emune, cenenmorpajmuueckas muporta OTCYH-
TLIBAETCHA OT JEHANAN HKBAaTOpPa BONB NYFH COOTBETCTBYIO-
mero wmepunuana. Cesedorpagmueckast Jf0JAroTa u3Me-
pAercs nyroil JyHHOro 3KBATOpAa OT HYJEBOro Mepuana-
Ha B HANPABJEHNH (epeMelieHa 10 JIYHHON HOBeDPXHOCTH
JUHHA MepMUHamopd, T. e. TPAHulp nHA 2 Houn. Ecnu
CMOTpeTh CO CTOPOHLI CeBepHOro mojioca JIyHs, 1O nBH-
JKeHOe NWHUHM TepMuHaropa Oyner mpoHCXoguTh HO Ua-
cOBOIT CTpeNKe w JAONroTa OTCUATHIBACTCA B HANpABJICHHHN
no 9acoBOit CTpenke.

Teneps Mu pacuosaraes HeoOGXONUMBIMA [AHHBIMA [JI51
Toro, 4To0nl myrem uHaOnonends HeOeCHBIX CBETHJI ompe-
fenATs HA HOoBepxHocTe JIyHHI ceneHorpaduueckde Ko-
OPNMHATH: JIONTOTY o W IIHpPOTY I

Hano, ojHako, HANOMHUTH, YTO, peIIAs AHAJOTHUHYIO
3anavy AN 3eMHOro mabnonaress, Mbl I0Jb30BAJNNCH HE-
KOTOPHIME [AHHHIMH, HMEIOIMAMECH B ACTpPOHOMUTECKHX
€KeroIHAKAX. JIYHHLIX aCTPOHOMUYECKHX €;XerOfHEKOR
IOKA HeT ¥ NO3TOMY HAM HPHETCH HOJB30BATHCH SCMIILIM
€KeFOHAKOM, HePeBOfA HPH BTOM IO Y;KC HIBECTHBIM HaAl
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JdopmysaM SKBaTOPHATHHE KOOPIMHATH 3Be3f o n O
B praunTadeckne A u P, rne A — nonrora crernaa, a f —
ero mMAUpoTa.

DRJAUNTAYCCKHE 7KE KOOPAMHATH MLl B HEPBOM UpI-
Onmxenun Oynem OTOKAECTBANTH ¢ JYHHO-IKBATOPHAJL-
HEIMH, TAK KAK HJOCKOCTEH 1e0eCHOro 3KBATOPA HA IYHHOI
neGecuoli cdepe oOpasyeT € ILIOCKOCTHIO 3KJAMITHKE Jl0-
craTouno maneti yroa 1°32'. Hpu srom srnumormuecras
mUpoTa ceetuia OyJeT MHpPAaKTUTIECK! pABLA ero CKJIo-
HEHHK B JIYHHO-3KBATOPUANLHOW CHCTEME KOODJHHAT.

Oupenenenwe mupoTs ua Jiyue B npumhnume be or-
au4aerca oT nopobuol ke ouepamuu ua Semiae. Ilpesye
rcero HeoOXxoiumo ompefennts HA Jayuuoil uebecwoil
cepe MECTOHOJIOKEHHS CCBEPHOTO IOJ0CA MEpA. IT0
MOKHO, HAIpUMEp, CICNATh, COEJMHMB BOOOpayRaeMoil
anupeil 3Besnw & u { w3 coswespun [lparouwa m mopenns
ce monoJaM.

Illupora mecta Moker OHTH HOJYHEHA IYTEM ONpe-
NIeJICHBA 3CHATHBIX DACCTOAHHT 3BE3] B MOMEHT BepXHei
MM HIKHeH KyJsMuHARuM, 1Mo CAedywmms ($opayram:

@ = d x 2z wan @ = 180° — (d + z,), (2)

I7ie 2, B 2y — 3EHUTHBIE PACCTOAHNA B BePXHEH II HHIKHCH
KyJbMOHAIEY, A d - CKJIOHEHME B JYHHO-IKBATOPHA/bL-
HOH cmCTeMe KOOPMiHAT, KOTOPHE MBI B AaHHOM CAyYace
cquTaeM TPUOAMKEHHo PAaBHBM [ — mupore B SKIUOTIH-
9eCKoll CHucTeme.

TTosromy piaa  paccmaTpusaemoro cay4ias Qopmyiu
(2) mox¢HO mepenmcaTh CACAYIOMUM 0Gpason:

¢ =P = 2, mm @ = 180° — (B + z,). 3)

Cnenyer, mpasjga, OTMETHTH, 4TO BCICICTBUC MeJeH-
HOTO CYTOYHOro BpaflieHug JIVHBL OHPENCAAT: MOMCUTH
KyJSMMHAQUH®H 3Be3J[, HAXOMsCh HA HOBEPXHOCTH HAIIET0
€CTeCTBEHHOrD COYTHHKA, OyIeT BechMa 3aTPYIHUTEIBHO.
TMosToMy nyuile BOCHONL30BATHCH KOOPJAMHATAMNA 3BesfH,
KoTOpas B MOMEHT HAOIIONeuHsa HAXONHTCA B TOUKe 30-
nuTa (ecan Takasa 3BCSNA €cTh U KOOPIHHATH €C A3BECTHLI).
Torpa

g = d = p. (%)

Uto sxe Kacaercd OHpEICICHHA NOJATOTH, T. €. Yrio-
BOID PACCTOHHUA OT HYJeBOro MOPHANAHA, TO, KAK M HA

183



Temae, oma ONpeNeNACTCA CPABHOHHeM MECTHOTO BpeMeHF
B OyHKTe HAOMIOeHVA U BPEeMeHE HAa HYJCBOM MCDH/IHAHE,

Ha JIyue, rax u na 3emne, momer O5ITh BREIEHO CON-
Hewlloe ¥ 3Be3fHoe BpeMdA: OIMH 000pPOT BOKPYT COOCTREH-
noit ocw Jlyna ornocmrensno ConHna 1 oTHocHTeNBEO
3BE3JT COBEPHIAET 38 PABHLIC MPOMEKYTKH BPEMEHI, a MMEH-
no aa 29,53 semunx cyrork u 27,32 3eMHHX CYTOK.

OnHaro moJa530BATHCA COJMHEIHHIM BpemeneM Ha Jlyme
1ieynobuo: ms3-3a mepapHoMepHocteil B ppmmenmm Jlyaw
Coaune nepememaercs o nyHuoit mebecnoil cjepe Taxsue
HEPABHOMEPHO.

Jlyunoe 3Be3sHOE BPEMS H3MEPACTCA Y0 ABHIKCHHIO
TOUKY BECCHIIEr0 DABHONEHCTBWSA, HEGOJNBIIYI0 HEpABHO-
MEPHOCTE KOTOPOr0 MOKHO IIPAKTHYECKW HE HOPHHOMATS
ro pHuEMapue miam ocpenewrs. Torfa HpoMeKyTOK Bpe-
MEHN MCIKAY NBYMA HOCHENOBATENLHNME KYJIBMHHALHAMA
cpefHeil TOUKH BCCEGHNCTO PABHONEHCTBHA M ® GyHem
CUHTATEH JYHHHMR 3Be3guHMn cytRam. Kar ywe Owmno
OTMEYCHTO BHINE, NYHHHE 3Be3fiHEe CYTEN pasust 27,32
CPETHAX CONHEIHHX CYTOK.

3BesgHOe BpeMa Ha HyJieBoM mepupamane Jlynwm Oy-
nem HasuBaTh gceaynnbim. Camuii mpoctoit crocol ompe-
TCIGHHA BCEJIYHHOrO BpPEMEHH - er0 Xpanenue € Io-
MONIBI0 TOYHHEIX 9acoB, XOTA B HOPHHINOE CYMECTBYIOT
I aCTPOHOMWICCKEE CUoCoOLI OmpefeNenHs BCENYHHOTO
EPEeMeHH, HO MB! 37ech He GYIeM HA HNX OCTAHABIHBATHCA.

Meemnoe aynnoe BpeMsi MomkeT OHTH OUpefeneHO Lo
HaOmrofleHuI0 KyasMHHANRH 3Be3y:

S =1,

riie S —— MECTHOe BpeMfA, & A — HRIMNTHICCKAS OMroTa
KYNSMEHEpYOmel 3Be3sl.

B mpmamnne mmpoty Ha Jlyme mMoskno ompenenaats n
1o mabmogeHnio okojomnofcHHX 3Besn. Ho gas storo
Tpebyerca HOBOJISHO [UIMTENSHOe BpeM#A, TAK KaK HpHIeT-
€1 HBMEPHUTH 3eNUTHHE PACCTOAHES OXHOIL # TOM ke 3Be3NLI
3 BepxHell m ummHedl KYRBMUHANMsX, Kotopwie Aa Jlyne
pasgenenil HHTEPBAZoM OKOMo OBYX 1efens. BeposTHo.
9707 cnoco0 HAHMET NpaKTUYeCKOe MPWMEHEHHe TOJbKO
Torfa, KOrjga NIoXH HAYAYT cosgapaTh HA Jlyue monrospe-
meiapie coopymenus. [llmpora ompepenmrcs mo dopmyne

(PC - 900 - l/g(zu “l_ zﬂ)r (5)
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Pe 2, ¥ 2, — 3PNTTHEE pPacCTOAHDS 2Be3lH B BepXHel
i HEKHEeH RyJIbMUHALHAX, (CnenyeT HMeTH B BUAY, 4TO
dopmyna (D) HempEMenmMA B
TOM Clydae, €CIW BEpXHAA
KYJNBMHHALHSA OPOMCXOIHT
MEIY IONIOCOM MHpa H 3e-
FIHITOM.)

Ho camsiv  ymmBepcans-
HLIM cnocoboM  oIpenesicHUA
MeCTOLoNOHieHRA  Halaionare-
nA HA @mopepxdoctan JIyHst
SIBIFETCA METOX BBHITHCICHUS
ceJeHOrpapuIeCKHX  KOOpAH-
HaT no Habnogenuo NBYX CBe-

we-d THJI, ZAWIOHH BO3MOMHOCTS BLI-
qUCHUTH OFHOBPEMCHHO M HIH-

Puc. 38. Merox onpeacachna  pory @, u goaArory I
cenenorpadigecknx  KOOPAN- Bubepem 1na aynnoil He-
Hat 1o “;%';i?{l‘emm ABYX " Gecmoit cepe (pme. 38), nerTp
o KoTopoil coBmanaer ¢ HEHTpOM
Jlynn, 3sesgy S; ¢ m3pect-
HBIMIT JIYIFO-DKBATOPUATBLHBNYE KoODIMHATAME o; H d;
(BHYHCIEHANME [0 H3BECTHBLIM SKINNTHYCCKEM KOOPIH-

vatam A u P assesgu S)).

Iocrpony edepnyeckuit Tpeyroasnnk P.Z, S;. Torna

no GopMyTaym chepHUCCKOH TPHTOHOMETDHY

sin b, = sin @, sind; -+
-+ cos @, cos d; cos(l, — A — d), (6)

rne i, — BHCOTA 3Be3bl S, HAN JYHULIM TOPH3OHTOM,
a A — yrnoeoe paccrosnHme MEKIY BOCXONAMEM HKBA-
TOPHANBLHBIM Y3JIOM W JYHAHM HYJEBHM MEpPHIMAHOM.

Ioctponp auaMOrHIHbil TPEYTONBHIK 1A HEKOTOPOI
npyroit 3sesmw S,, Tonyqum

sin f, = sin . sin d, - cos @, cos d, cos(l, — A — a,).

HonynaeM pgBa ypapHeHmsa C JBYMA HEU3BECTHRIMH.
IIx pemenne gacT HAM HCKOMBIC BCJIUYHHLL.

Pasymeercs. uToT seTo; cBsidan ¢ HOBONBHO TPOMO3J-
KUMH BbiuuCAeHHAMH.
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TIraga VIT
HNJIAHETHAA CEMbLA COJIHIIA

Tlommmo Jlyum, omnpepenenmAm#t HETepec € TOYKE 3pe-
HES BO3MOKHOCTeil H cmoco0oB OpHEeHTHPOBAHEA IIpef-
crapnaoT coboit n Gnmxaitmue k 3eane mnaners: Conney-
noit cucremm — Benepa, Mapc m Meprypuil.

Pasymeercs, ocyMIeCTRIIGHHE 1OJIETOR HRJIOTEPYEMEIX
KocMudecKnx KopaGneH K stum HefecHHM Ttedam OynmeT
COTIPSIZREHO € HPEOJONICHNEeM RechbMa CePBHe3HBIX TeXHmde-
CKHX TPYIHOCTEHl B HOTA WMeJOBEKA CTYMUT HA HUX IOBEpX-
HoCTs He Tay yim cropo. o Kocmudeckne Tpacchl K 9THUM
nIaneTaM yiie HPONOsKeHDl, a ma mosepxHoctH Benepn
7 Mapca kocMmUeCKue anmmapaTnl yike COBCPIIHAU MACKHAE
nocagke. Bugnso, He 32 TopaMu B 110CHIJIKA Ha Gairaimme
naHeTH HepegBIILNHLX Jaboparopmit TAODA COBETCKEX
WIYHOXONOBY.

B cBerte a1X coobpaskeHnil KpaTkoe 311AKOMCTBO C OC-
HOBHBIMH OCOOCHHOCTAME AacTpoHOMHYECKHX Halmromennit
H acTPOHOMEICCKOrO OPHEHTHPOBAHUA 14 IHOBEPXHOCTH
Meprypus, Benepn 1 Mapea nweer ne 101bK0 YHCTO Teo-
FeTHyecknil, 0 W M3BECTHLHI mpaxTHucckMil cmbica. o
OpeAe 9eM MepeiiTH K BOOpOCAM ONpCACHeHUs HAIpaBie-
nuit ¥ MecTomolloykeHHnA HalNI0HaTensas HA IJaHeTax, Io-
JHAKOMHUMCA BKPATHE € HEKOTOpbIME OOIIMR XapaKTepu-
CTHKAME 9THX HeOCCHWX Tel B yCaoBHAME ux Habmiogenns
Ha 3emuofl mebGecuofl cdepe.

Tlpesine Bcero 1eoOX0UMO IOJUCPKHYTH, YTo B 00ma-
¢TH U3Y9eRfnd {UJIAHeT 32 HOCHeRUNEe TOABI JOCTHTUYT 3Ha-
9aTeNBHBIE mporpece OGaaroapa OPMMCHEHHI0 KOCMHAYe-
CKIIX aNmapaTeB @ CpPeficTR KOCMMUCCKOH pajumofoKammim.
B uactnoctn, noaydena Herueilias nosan undopmanus
0 QH3NIECKHX YCJHOBHAX HA MOBEPXHOCTH WJANET 3CMHOI
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rpynow, xapakrepe HX peabeda, 0 CTpoeHHM . cocrtapo
atvocdep Beunepsr m Mapeca m 1. 1.

B cmasm ¢ moABneHmeM HOBBIX BO3MOMKHOCTEHl w©CCic-
nopaanil, nurepec K usyvenuo mwianet Coareunoit cmere-
M snasarensno Bospoc. Oun obbACHACTCA HE TONKLKO ecTe-
CTBOHHMM CTPEMJICHACM pPACIUAPHTE HAIMH 1peHCTABICHYIS
o upupoie 9Tux HebeCHHLIX TeN, HO B HACTOATCIBHOH NO-
TPEGHOCTHI0 KAK MOMKHO Ay€IHE H3Y4uTh HaOly coGCTBeH-
uyo mianery. Cpapuenne 3eMian co CXONHEIMM 110 IIPOHC-
XOIRACHHIO, PA3BUTHIO U QH3HIECKOMY COCTOAHKIO TelaMH
Contieanofl cucreMbl — OOHO W3 HEOOXOXHMHX YcaoBuil
aToil Ramauu, npuobperaromeil B name spemsa rce Gdnbiiee
[IPAKTHYECKOE 3HAYCHHE.

B Co:xuednoil cuereMe [eRATH 604bIUT haanem —
Mepkypuii, Beuepa, 3emns, Mapc, [Onmrep, Carypm,
Ypau, Heuryn, llnyrou (B nopaake ux yganenus ot Coan-
Ha) B OKOJIO IBYX THCAY MAALIT NAaHEM, WIH acmepoudos,
OpOMTHL KOTOPLIX PACIOJIOREHH B OCHOBIOM MEiRIY oplm-
maun Mapca 1 IOnurepa. Meprypnii u Benepa naswBatwor-
€A HUICHUML IIAHETAME, A BCE OCTaNbHEE, KPoMe 3evan,—-
eepriume. Tlo pasmepayM nmaneTol HeJisT HA JJIANCTH 3eM-
noii rpynue (Meprypuii, Benepa, Semnn, Mapc) n nnane-
Tu-raranTel. Ilnyton — nnagera neboasmas, HO ero He
OTIIOCAT HW K KaKo# rpynne.

IInanerst 3eMRo# CPYHIIK CPABHHTENEBHO HEBENNKH 110
pasMepaM, a B WX COCTAB BXORAT HPEEMYMICCTRCHIO Tsi-
wenHe xpMmdeckme 3ieMentol. CpefHAs OJAOTHOCTL HX
semectsa ot 3,8 o 5,0 emHHEN, TAe 33 eMHARY IPHHST
mroTHOCTE Bogsl IlnameTr-rmranT cOCTOAT H3 Bojxopona,
TeAHA W ACKOTOPLIX MAPYIEX ra3oB, IO9TOMY HX CpefHua
anoTHOCTH 3HauntennHo pHEe — oT 0.7 no 1,6 egmnuprr.

[fockonbky pasunie nmaHerw oGpanlaluTcs  BOKPY L
Cosina ¢ pasiEYHEIME YFJAOBHIMH CKOPOCTSAMH, HX B3aHM-
HOEG PACIOJIOIKCHHE HEIPepLIBHO H3MEHsSeTCA, a BMecTe ¢
TeM MEHMIOTCH W YCJIOBHS BHTHEMOCTU IJAHCT C 3eMiIn.

Ilnockocte nnanerswX oplHT GAMBKE K MIOCKOCTH
aramirtare. llosTomy B CBOMX BHAEMHX epeMemeHOs X
no mebecnoil cepe OHH, XoTsi B OTKIOHAIOTCH OT JHHH!F
AKIANTAKY K CeBepy HJE K IOTY, HO 9TH OTKJIOHEHHA He-
BOJINKA A He BHBOAAT INTAHETH! 32 Ipejennl Co3Be3anii 8o-
AWaKa.

d1a ocobenpocTs BecbMa ofneryaer moMCK mnapet. Mx
ge HY'KHO NCKaTh BCIOAY: [OCTATOYHO JIMIIL OCMOTDETH
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oflacTh BONEMEX B NMAHHBIE MOMEHT 30[HAKANBHHIX CO-
sBeapuii. OpEr u3 njameT MoryT HabaromaThcsi BEYepoM,
OpYyrHEe HOYBI0 HJU moj VTpo. JIydime mcKaTh He HaVrap,
a BOCHOJB30BATHCA XOTA OH CAMBIMH CKPOMHLIMHA CBele-
HEAMH ¢13 OOHTHOTO OTPHPHOTO KAJEHJADA: B HEM HPHBO-
HATCA [AHHBE O BHAEMOCTHE IJIaHeT HA KayRALHl Mecsn
€ VKasanHeM, Kor/[a, B KAKOM CO3BESIHM U B KaKoH 4acTm
neba MOKHO YBHIETh TY WIH PHYIO ILIAHETY.

Boobme ke Bce neoGxopHMule CBeieRRA 1A Habamone-
HHA IUIaHeT, KAK 0 MHOTYe ApYrae HoJIe3HHE NI acTpo-
HOMHYCCKHX HalNIogenuil, comepwaTcs B AcTpoHOMHIe-
crkom Hanengape.

Acrponomuuecknii Hanenpaps, eeroffHo H3japaeMbiil
Taaruoit pegakimeit (pu3nKO-MaTeMATHICCKOHR NATEpaTyPhi
u3parenscrsa «Haykan, apnsercs ogBEM B3 OCHOBHEIX I0-
cobuil Ka)Kporo NOOUTENST 8CTPOROMAH — BCEX TeX, KOMY
oo pomy croeil HeATeNbHOCTR HeoOXOoxEMO OOpamarsCA K
npocTeHuIM ACTPOHOMHBMECKHM PACYeTAM: BEIHCICHHIO MO~
mentos socxopa ® 3axofa Conuma, Jlywm, onpegenemmio
pupuMocT JlyHsl, mnaHer, COCTABNEHHI0 IPOTpaMMLl pas-
JEYHLX ACTPOUOMUYECKEX HaOmogenmii.

Acrponomuueckuit Kanennaps 6uin ocnosan B 1895 r.
Huceroponckum Kpysrom mobmrenelt ¢usmxm m acrpo-
vovmu. B ero @3AauHH y4acTBOBAJIM MHOTEE BhIIAIODIHECH
yyesne uameii crpanp. [lommmo HeoGxomEMIIX crpaBou-
ueix ceesiennit Kamenpmaps copepikET TaK:Ke paspged, sAB-
aaonuiica croeobpasuuiM oTueToM 0 Hambosee 3aMeua-
TeNbHLX COOLITHAX B ACTPOHOMHYCCKON HAayKe, O HOBHIX
OTKPLITHAX K uccaenopanmax. [lpocmatpmeas opgun 3a
ApYraM OT7AeNbHLIE BHIYCKE AcTpoHoMmueckoro Hamen-
Hap#, MOJKHO TIPOCJERUTH BCIO HCTODHIO COBETCKOHN acTpo-
HOMHH.

3naganrtenvuoe mecto B lamennape yrexaeTes w0nienm
MupoBoH H oTevecTBeHHON maykH. B mem Moyno maittm
OUEPKN ¢ BHIAIMEUXCSA ACTPOHOMAX MHpa, Y70 [1ej1aeT 9To
M3[aHie BeChMA TMeHHLIM TocobHeM Ans MHOTOTACICHHBIX
OpPONATAHIHCTOB ACTPOHOMAN.

Ho ocuosuoe copepixanme Acrpomommueckoro HKasern-
naps — CHpaBOUHKC CBEAEHUA, BRUOUawIVe B cebn ade-
meprin Connna w JIyep Ha KayKae# feHb, JaHHLIE 0 BEAN-
MOCTH, ABHMCHUM # woHQUrypausdax IUaHeT, onucague
BCEX MPONCXONAMUX B TEKYIEM TOLY COMHETHHIX H JYHHLIX
saTMeHUil, MOKPLTHAX 3Be3[, U mnaHer Jlyro#, koudury-
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paymax gernpex coyrtrmkos I0mmrepa m aBYX cuyTHMKoB
Carypua, goctyussx Habnonexno B nobETeNbLCKOE Tesde-
ckonrr. ITpepcTarnser HHTEpec CIPAROYBHIA pasfien o Ko-
MeTax, ACTEPOMJAX. HEPCMEHHBIX 3BE3faX.

B Acrponommueckom Hanenmape panel momgpoGrpie
00bACHEHN A Mpasuy HepeBosa MOMEHTOB BCeMHPHOTO Bpe-
MEHH, [0 KOTOPOMY YKAa3aHH BCe OCHOBHEE aCTPOHOMHYe-
CKHC ABJCHUA, B APYTHe BHAH BpeMeHH, yHoOTpeGisaempse
IpH pacyerTax: MeCTHOe CpejjHee COJIHeMHoe BpeMs, HoACHoe
BpeMs, JeKpeTHoe BpeMdA, ddeMepHIHOe BPeMs, MeCTHOe
3pesgHOe BpeMa. IIpaKTIHeCKA BayKHEIM ABNAETCH pasged,
obbacHAOMuN cnocolui oupejenends BpeMeHH BOCXopa,
Bepxuell Kynommuanun m 3axoma Conupa m Jlyuwm pas
n060#t reorpadmEuecKoll IMUPOTEHL

Ilpencrasasior murtepec 0030pH HAYUAOH W HAYYHO-
ToUyAApHOil NMHTepaTyphl, HeoOXONEMOH A BCEX, KT0
HMeeT OTHOIIEHHme K ACTPOHOMHYCCKEM Habmonenmam n
pacueTaM, BejeT IpOIATaBIUCTCKY pabory B 9To#l 06-
NACTH.

Hapapy ¢ esxerogubiME BHOYCKaMH ACTPOHOMHEYECKO-
ro Kanenpgaps Baykmoe 3naveHne mMeeT TAK Ha3kBaeMmas
«octospuas wacrey Kameumaps, perynspHo nepemspa-
RaeMad H COJEp;Kamad TCOPeTHUYECKHe CRENCHHA 10 BCEM
pasgenam uabnogaTenbHONl ACTPOHOMAM, a TAaKIKe ommca-
nie permendil paAja 3agad, CRASAHMBIX C IIPOBECHREM Teo-
mesudMecKuX pabor W OPYrAMH OTpPACHAMH UPAKTHYECKOIR
acTpOoHOMHT.

Bepuemcs, ogHako, K BOOPOCY O HepeMeIeRRA ILJIaneT
Ha nebecuoii chepe. Ilpm pemxennn mnaner soxpyr Conuna
HPOHCXOMUT TO WX B3ammuoe cOnuskende, To yHajeHgde.
Honomxenme, B KOTOPOM HEIKHAA IJIAHETA OKA3HIBACICA B
onmxaiimeir K 3emie TouKe cpoell opOHTHI, HA3RBAETCA
HUICHUM coeduHenlem, a B nanbonce YIAJEHHOH TOUKe —
eepruum coedunenuer. llpomcxomkmerme 2THX HA3BaHEK
CBABAHO C TEM, YTo [JIA 3eMHOro HalnmopaTens HEGRHHE
OJIaHeTH B 3TH MOMeHTH Kak Onl «coegmuentn ¢ Conmifem,
TAK KAK HAXONATCH B OJHOM C HOM HaUpamiernnn. Tonpko
B HEPBOM CJyuae IJIAHETH PACIONOREHE (HEKE», BO BTO-
poM — «pume» Conuma.

B MoMeHTH CoeUHEHHil HIKHEE MJIAHETH HeJOCTYHHL
nna uabaronenws. Jimuop E3penxa o BpeMs BEGRERX COCNH-
HeHUii OHE OKABHRBAITCH TOYHO MexKny demiuell n Connpem.
Tor;ia acTpoHOMul MONYYaKT BO3MOKHOCTh HaluonaTh HX
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npoxosRgenne wa Goge CONHEINOTO NUCKA — TPOHECXORAT
Kag Ou MunuaTopaoe 3atmenme Cosmua, pasymeercd, He
BIJIAMOE HCBOOPYHMCHOMM TJajoa. J4lmmp B Teleckon
(wepes nnoTHEI cBeTOQMILTD MIA HOTIOMEHAA APKOTO
COTHETHOTO CheTa) MOAHO BHLCTh, KAK MaJennKasd TOUKA
INMaHeTH MEJICHHO, B TOUCHKE HECKOJBLKHX JacoB, mepe-
sermaercs o7 ojHoro kpasa Coanna K apyromy. XoTsa HAMK-
Hue coemmueHusa MepRypus HOBTOPAIOTCH HCpes KapKgHe
116 cyroxk, m3-3a makjoOHA IIocKoCcTE opGuTet Meprypus
K MJIOCKOCTE SKIHITHKY upoxosxgenne Meprypus mo
aucky Conupa caydaercs me caumkom dacro. Tak, npo-
xosrpenue Meprypua wabmoganocs 11 mas 1937 r.,
11 uoabpsa 1940 r., 14 uonbpa 1953 r., 6 masa 1957 r.,
7 noabpa 1960 r., 9 maa 1970 r. w mocnemiee 10 monaGpsa
1973 r.. Cregyromue npoXosiienas MepKypus oBIan0TCH
13 moabpsa 1986 r. m 6 noa6pa 1993 r. Herara, scrope
nocae sroro Gyner nabnogarscst U eme Gonee pepgkoe ap-
JieHme: POXOIKJeHne Beuneput uno pguery Conmpa. Omo
npomsoiiger 7 mious 2004 r. (mocnepmmit pas mopoGmoe
apnenme mMeno Mecto 6 nexabps 1882 r.)

[Inocrocts opbOmTii Bemepw warioucsa K IIOCKOCTH
SKIMNOTEKK HA 3°24', u moToMy B MIGRUHX CoegaueHnAX,
HOBTOPAMNNCA Yepe3 Kangme D84 pns, Bewepa mpoxo-
nuT nmke maf soame Comina. Ysupgers Tpoxomueare Be-
Hepst oo pueky Cosuna Moskuno Jams gBa pasa B crodeTde,
NpHEIeM OPOMEKYTOR MEKIY NHUMHA COCTaBIACT BOCEME Jer.
Broepsme Takoe npoxomaenne naGnioanocs aCTPOHOMAMH
Xoppoxrcom u KpeGrpn 61u3 Nurepuyas 4 gexabps 1639 r.
Cnenywomee npoxompenue 5 umousa 1761 r ceasamo ¢
BECLMA BLKHEIM OTKPHITHEM, OCYIICCTRICHILIM BeJIHKHM
pyccrkam yuennMm M. B. Jlomouwocosmm. Horpa Benepa
BCTYIIHJIA HA Kpail COTHEYNOro HCKA, BOKPYT Hee HOABHI-
csa cperanyriica oboxok. JlomMo10coR COBEplIeHHO TPABHIL-
HO 00BACTIAA 9T0 ABNeHNe HaNNYueM ¥ Beneprr atmoceps:.
Ananormunmit asddert nabaonancs ¥ B MOMCHT HOCTEHEro
KOHTAKTa, KOTAA [JAAafeTd CXOAMIA C COJUEIHOTO JUCKA.

Cnenymmee nocne 7 uons 2004 r. npoxo:knenne Bene-
pm wo peeky Conuua upousoiifer uepes BOCEMb feT —
5 moun 2012 r. A 3atem 370 ARJCHEWE OPHEJETCA KOATD
go 10 perabpsa 2117 r.!

HauGonee ynoGuuimit gns HaGniofenus BHYTpeIHAX
HJTaHeT HepHOllaMU SARIFAIOTCH TEePHOOH TAK HASLIBACMLIX
saonzayuil (0T AATHACKOrO CIHOBA IOHTYC) — AJAMHHDBIN),
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Korja OHH HaxojsArcA Ha HamboJbmeM YrioBoM paccTof-
pan or Jmun «3emas — Coanne». Yron snorraymn (poc-
TouHo m 3amajmHoil) MOKHO OIpemelnTh, IpoBexd Kaca-
TeNbEHE U3 TOYKH, B KOTOPOHl HaXommrcs 3emna, K oplu-
TaM BOYTpeHHHX Icraner. DBenmgmua SToro yriia MoiRer
OLTh oupepenena mo ¢opMyne

. . Rﬂd’l

S1n o = Fa—,
rie Rg; B Ry — COOTBETCTBEHHO PACCTOSAHMA OT HJIAHETH
o Coanna m or 3emnn go Courwia,

Ilna Meprypma yron SJIOHTanHHE H3MEHAETCH B Ipe-
nenax ot 18° mo 28°, a nna Benepm — o1 45° no 48°.

Bo Bpemsa poCTOIEMX da0Mraluil UnaHeTy Moikio Hab-
JI0faTh IO BegepaM, & BO BPEeMS 3aTafHbIX — I0 YTpaMm.
BaaronpmamnuM Kia HabialogeHEs HUGKHEX IUIaHeT AB-
JAg0TCA T HJIOHTANHME, HPA KOTOPLIX CKJIOHEHHMC IJAHETH
uMeeT GONBINYID HOJOMHTENBHYI BEJHIHHY. WeM CKJIOHEe-
ame Cosuipa. JlnA BOCTOUMELIX 3JoHranuil 9T0 yCJI0BHe
BLIIOJHACTCH B HEPHOJ ¢ AeKalp#a o Mail,a g1 3anajHu X —
¢ aBrycTa mo gekabps. B sTo Bpema Meprypuit Mosruo na6-
JIORATH HpEMCPHO Ha HpOTAMeHHM Jaca, a Bewepy B Teve-
ape 3—4 uacos.

Jlns sepxunx miaanet, B 3acTaoctd, nias Mapea, nanGo-
Jee GnarompuATHLIME A HabniopeEME MoMmMeHTamu SBJHA-
10TCA TAK Ha3LBAGMEe NPOMUBOCMOSHUL, KOrga HHTEpe-
CYIOIAa HaC NJAaHEeTa HAXOAMTCH Ha ofHOH HpAMOH NHANN
¢ Conunem n 3emiell B OPOTHBOMOJO/KHOM HAUpaBICHUH
o otunomiepmio K Conany. Baaromaps stoMy nnamera
BOCXONMET opgHOBpeMenHO ¢ 3axonoM ConHna ® B TegeHme
BCell MOTH HAXONUTCA HAJ FOPH30HTOM.

IIpotEBOCTOANNA Mapca HOBTOpANTCH HpPUGARBHTENb-
HO depe3 Ka;KJible [BA TOffa B HPHXOAATCH HA pa3mfue Mce-
cAnpl. B 9To rpeMs Mape mMeer oTpunaTensHOe CRIOHeHNE
4 [WOITOMY B CpeHEX CERePHHX HIMpOTAX HOIHHMAETCH
HHBKO HAJl TOPU30HTOM. )

Yepes wampguie 15—17 ner B mepuop ¢ D Bions 0o S OK-
TAGps OpomcXoUaT seaukue npomusocmostus Mapea, Kor-
A4 paccTosanme O 9Toi maaueTh coKpam@aercs xo o6 Mun.
kx. Tar Guio, nanpemep, B 1877, 1892, 1909, 1924, 1939,
1956, 1971 rr. mergo B 5TH rogH # OuJIE CrenaHbl Bee
OCHOBHEE OTHPHITHA Ha Mapce, IOKA HOBbBE BO3MOKHOCTH
a3ydenna Mapca He OTEpLINA KOCMMYeCKas TexHMKA.
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Mpasna, # Teneps uporusocTosmms Mapca me moTepsn
CBOEro 3HAYCHHA: MMEHHO B HTH IEPWONHI COBNAIOTCH HAaM-
fionee OnaroupmATHHE YCJIOBHA jusA uojneros K Mapey.
Utobst mpoRRNIOCTPAPOBATE, HACKONBKO BEIHKA pPAaBHMHA
B paccToAHRAX MeRAY Sewieit m MapcoM Bo BpeMs pasand-
UsX XoJjoReHnH# HTHX njaHeT, JOCTATOYHO CKA3aTh, €0
u coenainennr ¢ GonuieM (y BepXHEX HJanHeT cOeTHHenHe
TOALKO ONHO: Korfa myianerta Haxopures 3a CosnHipem) pac-
croguge pgo Mapea ypenHumpaeTcs Gojee deM Ha
400 wmam. KM,

Jlns Gonee manesmx WjaHeT 9Ta pPa3HHNA OMYINAETCA
ciabee: manpmmep, IOmmrep B HpOTEBOCTOAHEE YHaneln
ot 3emnu ra 630 Mam. kx, B coenurernd — Ha 930 MaH. KM
Carype B mpormeocTosaumn — Ha 1276 sum. x, B coepm-
neimd — wa 1576 muu. rm. llpormBocTosmmA ke eme
Gojlee nanexkux maaxer, Ypada B Hemrywa, ¢arTHdeckn
ne xaoT paGiOgaTeNi0 HEKAKAX HHLIX OpeEMYIecTs,
RpoMe TOoro, IT0 STH IJIAHETH OCTAIOTCS BUEMEIMHE B TeHE-
une BCed HOYH.

B sxamuradecKoil cHCTEMe KOOPAMHAT MOMEHTAM COCIu-
nennil coorBeTCTRYeT conagenne noyiroto Connna u KoJro-
TH KanAwoil TuiaHeTe. Ecam ke monroTsl pasnmaaloTes na
180°, To 510 O3HAYaeT, ITO HACTYNHINO IPOTEBOCTOAIIME.

Bce sTu coolpaskenus oCTAIOTCH cOpaBegIaBkMH (¢ Co-
OTBETCTRYWIEME HONpABKAMHE HA Xaparkrep CYTOIHOTO
RPAMEHEAA W HAKIOH OCH BpAMEHHA K HITOCKOCTH SKIHIL-
"HEH) B JuA Habsropatens, PaCHONO;REHHOro HA TOBEPX-
nocT# papyrEx miawer. Ilpm srom BY#HO TaK/Re ydecTo,
uto 3emns fABNAeTcs BepxHell miaperoil must Meprypns
i Bewepw w m:rneit qma Mapea.

ITpm meroTOPOM HABHIKE IJIALETH HETPYLHO PA3IHYATE
no mx puemseMy Buny. Eine mpesume naGniopaTenn 3aMe-
THIH, 9T0 9TH HebGecHBle CBETHJIA HEHOXOMKH OJHO HA IPY-
roe. JTo 0OCTOATENBLCTBO HAULIO CBOE OTpasReHHe B Ha-
3BAHHEAX ILIAHET. Yike B CAMAX IUTAHETHHIX HMMEHaX Co-
NOPIRUTCA ROBONBHO HoJHAA XapaKTEpHCTHKA KK
fUIaHeTH.

Jlio6ourTHO, Ir0 Y nnaneT CYMECTROBANE H JPYIie
nMena, ornmgaomuec ot coppemendbix. Ho B Konne rou-
1L0B COXpaHENHCE nambonee yMadHble, JYyTme BCEIO COOT-
LOTCTBYIOIEE HX BHIAMBIM OCOOEHHOCTM.

Camag Onmskas w Commny muanera — Meprypnit.
D [lpesmem Pave Mepkxypnem massanum Gora TOpros:iim,
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Gora xmrpoctn. Io cosmecrmrennersy ou 6en Taksmke u Go-
rom BopoBcTBa. CTONL HENECTHOC HMA IUIAHETA MOJYIHAa
34 TO, IT0 OHA CAOBHO GOHTCS HOKA3ATHCA 1A FJa3a NIOAM,
IOYTH BCCrA OpAdach B Jydax yTpenmell mim Beuepueii
3apn. Honepunk, B Tegenne 30 ner nabnogarurmil n1ageTi
B ycaosmax tyMmamHoro riumara lIpmbGanrmrm, sXanosarm-
cd, 9T0 eMy HH pa3y He yJanock ysuflers Mepxypmii.
Honpmkuasn, wpras mnaHera Kamercd HeyioBumoii. Jlrogn
TOrJA He MOTAN o0bACHUTE, NodeMy TAK npomcxondr. Te-
repb HBBECTHO — mHade H ue Mo;ker OmTh. hyayum Omi-
snaimedt k Conuuy, nnawera Meprypmii npmsxerca Guictpee
ncex miaaHeT B Ha HebGecHoii cdepe ue yranserca ot Conara
Ooapme, demM Ha 28°. A 970 3HATUT, UTO B YCIOBHAX JUIATEb-
HEX YeTHEX cymepex Meprypumil 3aMeTuTs HEBOOpYIHEH-
HBIM TJ1a30M OpPAKTHIECKH HEBO3MOYKUO. JIHINE B WOKHBIX
paitorax crpaunt, rae Coinre 3axomgut Gojee «RpyTo»,
ecth eme waHcsl oOHapykuTe Meprypuit y camoro ropu-
souta. llpm vapbonpinux yaanenuax or Conuna MosKHO To-
OHTATLCA HAOMIONATL NJAHETY BEIepOM BCKOpE HOCHe 3a-
xona Conmma (mpm KpaiiHem ygalewdmE K BOCTOKY) nmGo
yrpom mepex BocxomoM Conmpa (opm Takom ke Kpaiimey
VHJIeHHE K 3a1afgy).

Heeronsko nyame ycaosms sagumoctn Meprypms
Becuoil (Begepom) B OCEHBIO (YyTPOM), KOTA CYMEpPKH KOpo-
ge. Ho ecam pnurennuoe BpeMs cTONT macMypuas IOTOfA,
T0 BepoATHOCTE HalsogeHnst MepKypHA HAMHOTO MEHBIe:
JOCTATOYHO HPOIYCTHTH IBA-TPH [HA, KAK IJIAHETA Yifer
B 30HY HEBHIUAMOCTH [0 CAEHYIOmEero YRoGHOro HoN0KeH .

Hpyroe pgeno — nnanera Bemepa. Ilocae Conmpa u
Jlyunt a710 caMoe aproe ceermao semyero me6a. He same-
TUTL €€ HEeBO3MOKHO: CTOBHO OCJCHUTENLHAA KpPACABHIA.
Benepa npmnrosbsact K cebe pceoGniee simmanze. opo6-
1o Meprypuio ona raxsKe nmosenserca Ha nebe JHME B Be-
depree INH YTPEHHEC BPCMSA, Ho BCJICCTEHE OoJiburero
ypaneuns ot CoNHma oCTaeTcs BUHA 3HAYATONBHO KOLINE:
10 TPeX YacoB Iocje 3axoja uam nepey socxonom Cosura.
B marcumyse Grecka, gocturammieM —4,4 3BesgHoil Be-
anynAnk, Bewepa ovenrn sdderraa. Ha done temuoro neba
OHA BCKPHTCA KaK JiparoueHnniii Kavens, a ginorga nabmo-
naetcs gake e, 11o CBHAETeNBCTRY PUMCKOTO OHCATEqH
Mapxa Tepenuus Bappoua, dueil, copepmasuymit uyrernte-
crere 13 Tpon B Hranuo, uocrosiino gulen ee HA JHEBHOM
nebe. B 1716 r. sxurenn Jlonsona conru nossmenne Bene-
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pul Ha guepHom meGe 3a uyno. He senee O ypauBienu
sagom Benepst B moamens B 1750 r. crons sice cyeBepHbie
napmskane. B xonge XVII 8. Benepa yaaauna caasy Ha-
110;160HA, TOP;KCCTBEHIO INCCTBOBABILEr0 K NPa3fHEYHOMY
obeny mo ynmgam Ilapmka: Tonmet napopa Bce cgoe BHE-
MaHMe yresmam ApKo ceepkawomeil Benepe, mosabuie o
HPOCHARNIEHHON HOJKoROAUC. BopoueMm, yCAy:IHBHE
JLCTebl TOTYAC jKe YTeInJu ero camostodue, oGbApRUB
cretniio 3spesnoii Hanmojeona.

3a ueoOWUMYI0 SPKOCTL puMisfne HasBagm DBenepy
uveneM GormHp n106Bu m Kpacorh. OxHaro B HAapoge HA
HPOTSAIKGHAN MHOTAIX BEKOB ee HAa3LBANMH HPOCTO YTpeH-
yell mam Bedepueil 3Bespoil.

Mapc wm3-3a cBOEro OrHEHHO-OPAH:KEBOrO HBera Gr
1a3pad mMeHeM puMcKoro Oora pofiuw. B crapmuy Mapc
CIHTANICA He TOJIBKO NOKPOBUTEIEM BOMHOB H NONKOBOILCR,
HO B OAPHKMAXepoB, MACHWKOB, KY3HEIOB, IOBApOB —
;Honelf, EMEIOMAX [e/10 ¢ orleM WK MeTadjioM.

Onurep oGpamaer ma ceGsn BHUMANNE 30J0THCTLIN
GiecKOM, 8 TAaKJKe HETOPOITHBBIM, CHIOKOHHBIM TBAKEHNOAM
cpenu 3me3n. JTa H a0 MOBOX PHMJIAHAM HA3BATL IIALE-
Ty uMeHeM pepxosnoro Gora lOQmurepa. On rar 6B osam-
netsopax 0oraTcTBO, BAACTE W caasy. llpu ssraspe Ha
9Ty KpacUBYI0 ILIaHeTy B HOYYBCTBYETE, 9To K B CAMOM
neae B {OmuTepe ecTs 4To-TO BesmYecTBeHHOE.

IInanera Catypu — camasm pajieKkas W3 Bcex NJAAHET,
BHJIUMBIX HEBOODY:REHHHIM riazoM. EI0 3argasumsazcs
KpYT 3uauuii 0 miaHeTax y ApeBHHX acTpoHomos. Bemen-
ctere cpoeit yranennocTu ot Conuna CaTyps mMeeT BechMa
OpOTAKEHHYI0 OpOUTY, o KOTOPOH ABHIKETCA MEITICeHHO,
3asepmiand noaublii o6opor porpyr Cosumna sa 29,0 ner.
I9To BHAYNT, 9TO MOJHLEL KpPyr (o Co3se3qasM ogmara
Catypu upoxogut npmGansurensno 3a 30 ser, ocrasamch
«B FOCTAX» Y KayKaoro us uux Oosee OBRYX JeT.

Xora aApKoeTs CaTypHA [IOLOJBHO BeJWKA, CBET €T()
KameTCsA TYCKJBIM, XOJOOHBIM, HamoMmHaoniuM Oseck
cpuuna. [Inanmera Kak Gbl 0OMMIETBOpACT MeUIeHHOE Tede-
BHe BpeMeHH, CHMBOJHU3UPYS BEIHOCTL W CBA3AHHLIE C HEI)
MpadgHbie aTpubyTu. BoT mouemy ce #aspanm umeHeM Gora
BpeMeRH, cyan0n B cMmepTH.

Bonee panexue mnameTs Oyl OTKpPLITHL ¢ IOMOIILIO
Teneckonos B mocnegnne 200 jeT W TaKiKe HA3BAHBI HME-
HaMH PEMCKOX GOTOR B CHJIY BOBHUKWIEH C PEBHOCTH Tpa-
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runan. ¥Ypas, poaysasimmit nva Gora meba, Gun oTKpHT
Buapsamon Fepmesem u ero cecrpoit 1apoannoit B 1781 r.

Hentyn Gua oOnrapysken B 1846 r. nemenkny acrpoto-
som Tamiae moesie Toro KaK €ro Hog0skenie ObUIo HPeABH-
qHcacH0 PPANLYSCKHM MATCMATAKOM JleBepne u anrTamua-
ungom Anamcom. llianere Opo mpmcsoeo mmA  Gora
Mopei.

Hoaoneune nocaespeil us u3pectueix nananet Coxneu-
nofi cmcrean, 1lmyrona, Takske GLIO HPENBLIYACACHO aMe-
PHKAHCKMM acTpouodMoym Jlosennom, so ofpapysmrs Hay-
TOH ygaloCh MHWEL Iocme cveprn Jlopeama acTponomy
TomGo. O6 orkpTHE 9T0fl iaueTs 6bi10 COOOILEHO B fieHL
possaenus Jlopeaaa 13 mapta 1930 r. Marruueckn ste oHa
duaa orepoita B stnsape 1930 r. Huyton — mudnueckuii
for mMoA3eMHOr0 MEPA, HO B HABBAHUE IIJHETH (3a1THQPO-
Bano» mma u camoro llepcupans Jlosenma: nepsnte ase
OYKBL ABAAIOTCHA MHHLUATAMU ITOTO YUCHOTO.



BMECTO 3ARJIIOYEHUA

Boauo:kuo, korna-unly)» nacTanyt ¥ TaKHe BpeMeua.
KOTla JeJOBOK HAYUMTCA OYTEIeCTBOBATHL no Beenennoii
C OTPOMHEIME CKOPOCTAMH, GJAMSKHMM K CKOPOCTH CBeTA.

Pasymeerca, mpu 5TOM BOSHMEHYT COBEpIICHHO HOBLIE
VCIOBAA OPHENTHPOBAHMN B KOCMHYECKOM IIPOCTpPAHCTEE.
Kaxk Mu1 yise ormeganu, nxoGue nepemenjenusa uabaropate-
77 BH3KIBATOT NAPANJIARTHYECKUE CMEIICHUSA 3Be3] HA He-
Occroit cdepe. I oty cmemenns TeM cunbnee, uem Gauke
K HAaM pacHOIOeHo TO Hiu BHoe nedecroe CBETHIO.

Hepenenienne wabnmonarenst B GumRalimmx OKpecT-
pocTnx Cosming upuBeneT K CpPpaBNBETENBIO ME3HAYUTCID-
[BIM IAPAJUIAKTHUCCKAM CMEICHMAM, KOTOpHEe MORHO 00-
HAPY;KHUTH JHUIb C HOMOIIHI0 TOMUKIX H3MEPEeHHH, U KOTo-
phie HPAKTHYCCKH Te UINeUFIOT BHAMMONR KApPTHHBL 3BE3JI-
noro ne6a. Ecam sie Kocmmuecknii kopabis yiannres or
CostHua mHa 3ua9nTeabioe pPACCTOAHHE, TO MApaJJIAKTRYUC-
CKHe CMEUICHH s 3Be3], B 0CO0EHHOCTE B NAIPABICHNH, Hep-
HCITHKYJIAPIOM K ABMKCHUI Kopalis, CTANYT BeChbMa
3AMETILIMH.

Har mu yire ormedany, pasnmdiinie 3Besful, BXOANIKE
B COCTAB OMIIOr0 M TOTO iKe CO3BE3IMA, HAXOMATCS HA pas-
HBIX paccTogungx or Habmwpatens. CrenoBaTenbHo, HX
OapANIAKTAYCCKHE CMEICHAH BCerga OyJAyT He OJHHAKO-
BMMI. A 9T0 B CBOI0 Ouepe;ih OpH 3HAYNTEIBHBIX MEpeMe-
meunax HalTopaTens, ocoleniio B DANpABJEHUH, Hep-
HenguKYJSHpPHOM K IAUPABTEHMIO HA JAHHOe Cco3Be3gue,
Hen30e3RHO MpUBEAET K BCCHMA CYIUCCTBENHOMY H3MeHe-
Hmio ero snpa. Mamenernue eupa cossesguil Oymer Hal-
JOOATLCH W B HANpABJENNO [BIKCHHA KOCMEYeCKOro
Kopabnsa, TAK KaK BHEMMBIE pPACCTOAHEA MEHIY COCEI-
HUMH 3Be3favM# OyayT VyBeJuuMBATHCH B TeM Oonbineit
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CTeIeHW, geM 9TH 3Be3gel pacnojioskensl Ommke. B man-
paBjiennd, UPOTHBONOJONHOM HANPABIGHRIO [BMKCHUA
kopabuia, Gyper uabniogaTecs obpatnas Kapruma: Gojce
6imskue spesgH Oy nyT cOnumaTeca Guerpee Horee [iaJleKux.

C nparradeckoil TOUKH 3peHu#A peineBye 3agayn O Mo o-
FKCHAN Kopabaa B OpOCTPAHCTBE CTOJKHETCH C OIpeeNeH-
nuME TpyprocTsavn. Ilperae Bcero BosHEKHET poliema
oTosRecTEACHuD. HaBuranuonnbie 00beKTH, (BLIPBAHMLIEY
H3 OpuBLENBIX QUIYpP Co3Be3uil, He TarR-T0 npocto Oy-
JeT Y3HATEh.

B cBasu ¢ sTum, BHAEMO, BO3HHKHET AE0GXONIMOCTH
OTOJIECTBACHUA HABUTANBOHHLIX 383Nl B Apyrux oOnek-
TOB, KOTOpLIE MOLYT CJOY/KATE HPOCTPRHCTBCHHBIMH perre-
paM®, o nx QESHUECKUM XapakrtepucruraM. Uawnmm cio-
BAMN, BO3HHKHET 34894 COCTABJICHHA CHCLUAJBLHOIO Ka-
Tajora PUSHICCKUX NPH3HAKOB HABHrAI{HOHHEX 00BEKRTOB,
KOTOpBie PAsIHIANUCK OBl A pasnbix 00BEKTOB H € MO-
MOI[BIO KOTOPHIX MOIKN0 Duse Ou OToHeCTBNATS HX OBCT-
po u Gesonmbeuno.

Beposatno, B uncao TAKHX 06HOKTOB BOMYT HE TOJLKO
3BEBIH, HO U JIPYrme HUCTOYMWKE H3iYUeHHs, NOCKOJBKY
Gaaroffapa HaJANYMIO M K3BesIHOM CPeNbl CBeTOBGIE pe-
fepH B Iponecce ABIKEHRA KOCMUUYCCKOro Kopabiust CynyvT
NepeRprRatecA. Bmaumo, B KauecTBe HABWTANOBHRMX
00BEKTOB MOKHO GYIPT HCTIOAL3OBATL IYABCAPH (MX MO~
HO OTOKNECTRJATL HO YACTOTE WMIYIHCOB), A TaKsKe HII-
dpakpacanie, pEHTrCHOBCKHC K ramuva-gcrounnkd. llpn
ABIUKEHIN KOCMEYCCKOTO Kopaliist B MEIRTaNaKTHUCCKOM
OPOCTPAHCTRE B KAYCCTRBE HABNTALHONHKBY O0BHEKTOB MOjK-
10 OyueT HUCHOAL30BATH FANAKTHKE B KRa3apul.

B sarxmiouenne neo6X0IHEMO OTMCTATH, YTO TIPH /IBHIKE-
UM KOCMHYECKOro Kopaliist ¢o CHOPOCTAME, CPaBHHUMLL
€0 CKOPOCTLIO CReTa, KapTuHa 3peaguoro HelGa Gyner ns-
vMeHATHECA B Omarogapst dhdekrTas cnenuansroll eopnn
otHocuTenprocTH. Bee cuermia, pacmoloskeHnHe B Hu-
mpasieHdy gBHiReHEA Kopabas, misa Haluopereas, KOTO-
puit HaxogurcA na ero Gopry, GynyT CTAUABATECA K TOH
Toyke uebGecnoit cdeprl, Kyma muaipapieno JBuwenue
kopabns, a pacmosioednvie 1103370 — K NPOTHROTIONO K-
Hoit Touke.

Pasymeercs, cnegyer oroBopurbes, 9T0 s 0H603puMO-
ro OymyImero BCe 37eCh CKA3AMHOE MNMEeeT JHINL YUCTO Teo-
peTudMcCKoe 3SHAuEHRE,
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NMpunokenn

e 1. Tpewecknii andasut

Ao anbda v flora Pp po

BB 0Osra Kx ranna Zog curMa
Iy ramma AL aambna Tt tay

Ad  peuwra Mp Mo (M) Yv mncnaon
Ee aucmnon N(¥) pio (um) Do ¢n

Z{ naera BE Kewm Xy xm

Hn sra Oo omukpon ¥y ncy
609 Tara 1 un Qv omera

Ilpunoxenne 2.

CnMCOK OCHOBHBIX HABMFAIHOHHBLIX 3BE3)

3pe3pa 3,3:;;{1,;{3? Uset CTpaBuubi

Crpuyc (o Boxpmoro Iea)l —1,46 | Bemnlit 122, 154
Kagonyc (o Kuainn) —0,75 | WHemrrwiit 130, 155
Bera (a Jinpwn) 0,03 | Bemrii 134, 153
Kaneana (o Boswuiuero) 0,08 | HenThi} 88, 151
Aprryp (o Bosoilaca) —0,05 | Opamscesnrii 150, 152
Parent (f Opwona) 0,13 | T'oaybosato-6esmmii]| 101, 155
IMpounon (a Manoro llca) 0,37 | Toaybosaro-Gemniii| 103, 154
Axepuap (a Ipunana) 0,60 | eaToni 130, 154
Anbraup (o Oprna) 0.76 | Dessit 135, 153
Berensreitze (o Oprona) 0,42 | Kpacuwiit 100, 154
Anepebapan (¢ Ternna) 0,86 | KpacuoBaTbiii 105, 154
Homnyke (B Bnnzpenos) 1,14 | enTuiii 70, 155
Coura (o Jlennt) 0,97 | Benbi 84, 158
Astapec (o Cropnnona) 0,91 | Kpacuwil 96, 150
'Gomanrrayr (o I0mmOG
Poi6ur) 1,16 | Beanii 151, 153
Hened (o JleGens) 1,25 | Beuwtit 136, 153
Peryn (a JIbea) 1.35 | Beantii 122, 155
o IOmoro Kpeera 0,79 | Tony6oearo-Genwii| 127, 158
Prranb-Hentaspyc(o llen-

TaBpa) 0,06 | HemTorit {0, 158
Annot (e Bonsmoit Mej-

Be IOk 1,77 | Benwit 146, 150
Amn Cyxaitne (A Tapycos) 2,21 | Kpacaviit 155, 162
a H0mxuoro Tpeyroneuvga 1,91 | Kpacumii 121, 160/
Kayc Aycrpaance (& Crpe- |
JEN@) 1,85 | Beaurii 157, 158
Horor (o HMasnmna) 1,94 | Tony6oeato-6enwrij | 158, 159
Hoaspnan (o Masnoir Men-

BEJINIL) 2,02 | Benwrit 35, 150
Asredapet (@ AmpoMenst) 2,06 | Bemnnir 11
Famans (o OBna) 2,00 | Kpacnuit 152

Hpnanomenne 3. Kapru amespnoro neBa (C.uxanjry)
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Bopue Auaecrcecsud Mancumaues
Buxmop Hoeeuw Hoaiapos

B 3BE3JHBIX JJABUPUHTAX

OpgenTupoBanne 1o Bedy

M., 1978 r., 200 cTp. ¢ nad.

Peitakrop I, C. Kyawnva
Texn. pedakrop E. B, Mopnscea
Ropperiop H, 1. Hopoavea

b N 2377

CnaHo BHatop 26.04.78. Tloanpcano kKmneyarw 18, 08. 78,
T-16215. Bymara 84X108'/5,, Till. N2 1. OObiKHoBellHan
rapuurypa. BhHCOKan pneyarb. YCIosH, ned.  J, 14,36,
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