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I. BBEAEHUE

1. Yto usdyuaer actpoHomusi.
Ee 3HaveHue u CBA3b
C gpy2umu HayKamu

ActpoHomust SBIsIeTCS OIHO# U3 IPEBHEMIINX HAYK, UCTOKH KOTO-
poii otHOCsiTCst K KameHHOMY Beky (VI—III Teicsauenerus 1o H. 3.).

1
ACTPOHOMHH H3Yy4YaeT ABHKEHHE, CTPOCHHE, NPOHCX0KICHHE H
pa3sBHTHE HeOeCHBIX TeJl H HX CHCTeM.

Yenoseka BCermaa MHTEpecoBall BOIIPOC O TOM, KaK YCTPOEH
OKPYXXalOImunii MUP ¥ KaKOe MECTO OH B HeM 3aHumaeT. Y 60ib-
IIMHCTBA HAPOJOB ellle Ha 3ape LUBHIN3AIMKM ObLIH CIOXEHbI
ocobble — KocMoJorndyeckue Mudbl, MOBECTBYIONIME O TOM, KaK
M3 TIepBOHAYaJIbHOTO Xaoca MOCTeNeHHO BO3HUKAaeT KocMoc (To-
PSIZIOK ), TIOSIBJISIETCS BCe, YTO OKpYyXaeT 4yesioBeKa: Hebo u 3emiis,
ropsl, MOpsSt U PE€KM, PaCTeHHs1 U XHBOTHbIE, a TAKXKeE caM 4eJio-
Bek. Ha npoTtsokeHun ThicsiyeneTui nuio MOCTENeHHOe HaKorie-
HMe CBeIeHWH O SBJIeHUsX, KOTOPbIe MPOUCXOIUIN Ha Hebe.

Oka3zanoch, YTO MNEPUOANYECKMM HW3MEHEHUSIM B 3€MHOM
NPUpOJIe COIMYTCTBYIOT U3MEHEHHS BUJla 3Be3IHOr0 Heba U BUIu-
moro nsuxenus ConHua. Beicuurarte HacTyIUieHue onpeseseH-
HOro BpeMeHH roja 610 HE0OXOAUMO UIst TOTO, YTODOBI B CPOK
IIPOBECTH Te WJIM MHbIE CelbCKOXO3SANMCTBEHHbIE PabOThI: MOCEB,
noJuB, yoopky ypoxas. Ho 510 MOXHO ObLIO CenaTh JUIllb IPU
MCIIOJIb30BAaHUY KaJIeHAapsl, COCTABIEHHOTrO 110 MHOTOJIETHUM Ha-
brnogenuam nonoxenus n asuxenus Conaxua u Jlyusl. Tak He-
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06X0AMMOCTh pery/apHbIX HabMoneHuH 32 HeOGeCHbIMK CBETHIIa-
mu Oblia oOycloOBIEHA MHPAaKTHYECKUMM HOTPeOHOCTAMM CyeTa
BpeMeHH. (CTporas mepuoAWYHOCTh, CBOMCTBEHHAsl IBMXKEHUIO
HEeOECHBIX CBETH, JISXUT B OCHOBE OCHOBHBIX IMHHII CYeTa Bpe-
MEHH, KOTOPBIE UCTIONB3YIOTCA A0 CUX MOP, — CYTKH, MECHILL, TO/.

ITpocroe cosepriaHue MPOMCXOMSAIINX SBICHHIA U MUX HAMBHOE
TOJIKOBAHHUE TTOCTEMEHHO CMEHSUTUCH TOTTBITKAMH HAyYHOTO 00BsC-
HeHus pH4YrH Habmonaemblx sBnenuni. Korna B Jpesneii I'perm
(VI B. A0 H. 2.) Hayanock OypHOe pa3BuTHe hunocodun Kak Hayku 0
MpUpOJe, ACTPOHOMHYECKHE 3HAHUS CTATM HEOTHEMJIEMOM YacThio
4eJIOBEYECKOU Ky/IbTYPhl. ACTPOHOMMS — €[JMHCTBEHHAs HayKa, KO-
TOpAasi [OJIY4WIA CBOKO MY3Y-[IOKPOBUTEJILHULLY — Y PaHHUIO.

C caMbIX IpeBHUX BPEMEH Pa3BUTHE ACTPOHOMUM M MaTema-
THKM ObUIO TECHO CBA3aHO Mexay coboii. Bl 3Haere, 4ro B nepe-
BOJI€ C TPEYECKOr0 Ha3BaHUe OJHOIO U3 pa3/ie/loB MaTeMaTUKy —
reoMeTpuM — 03HayaeT «3emiemepue». [lepeoie usmepenus pa-
AMyca 3eMHOTO mapa 0suti rposenexsl eme B 111 B. mo H. 3. Ha oc-
HOBE aCTPOHOMHYECKUX HabmoaeHnii 3a BeicoToi CollHLa B 101~
neHb. Heobrrunoe, HO craBiiee IPUBBIYHBIM TeIeHHE OKPYKHOC-
TH Ha 360° UMeeT aCTPOHOMHYECKOe MPOUCXOXICHHE: OHO BO3-
HHUKJIO TOTJa, KOTJA CYUTAJNOCh, YTO MPOJOIXKHUTEIBHOCTH TOMIa
pasHa 360 cyTkam, a ConHIle B CBOEM JBUXEHHH BOKPYT 3emiu
Kax/ble CYTKH JeaeT OJMH Ilar — rpafayc.

AcTpoHoMHuYeCKHe HAOMONEeHUs] H3JaBHA MO3BOJSAIMA JIO-
ASIM OPUEHTUPOBATLCS B HE3HAKOMOU MECTHOCTHU U Ha Mope. Pas-
BUTHE ACTPOHOMMYECKUX METOJIOB Ollpele/ieHHs] KOOpDAMHAT B
XV—XVII Be. B Hemanoii creneHu ObL10 00yC/IOB/IEHO pa3BUTH-
€M MOpeIUIaBaHMsI ¥ ITIOMCKaMM HOBBIX TOProseix nyreil. Cocras-
JeHue reorpauyeckux Kapr, yrouHeHue (GOPMBI M pa3MepoB
3emaM Ha JONTOE BpeMs CTAaJI0 ONHOW U3 IVIABHBIX 3a1a4, KOTO-
pBle pelrana rnpakTHyecKas acTpoHOMUs. MCKyccTBO NpoKiiaibl-
BaTh MyTh MO HADMIOOEHUAM 32 HEOECHBIMU CBETHJIAMM, [TOJTYYHB-
niee Ha3BaHWE HABULALUA, CTIONH3YETCS Tereph He TOJIBKO B MO-
PeXOIHOM JieJie ¥ aBHAlliH, HO U B KOCMOHABTHKe.

ACTpOHOMMYECKHE HAOMIOAEHHUS 3a JBHXEHMEM HeOeCHBIX
Tel U HeoDXOJMMOCTh 3apaHee BBIYMCIATh MX PacroloXeHue
ChIrPaJIi BaXKHYIO POJib B Pa3BUTUU HE TOJILKO MaTeMAaTHKH, HO U
O4YeHb BaXKHOIO [UISl [IPAKTUYECKOH NesATe/IbHOCTH YesloBeKa pas-
nena pusMky — MeXaHUKU. Beipociiye u3 e1MHOM KOT1a-To Hay-
Ku 0 nipupoze — duwiocodun — acTpoHOMU S, MaTeMaTuka u ¢u-

3MKa HUKOTJa He Tepsuld TeCHOM CBs3U Mexny coboil. Bzaumo-
CBA3b JTUX HAyK HallUla HENOCPENCTBEHHOE OTPaXEeHHE B le-
ATEJILHOCTH MHOTHMX y4YeHbIX. Jlaleko He cily4aiiHO, HalpuMep,
yt0 Lanuneo I'anunen u Heaax Hyvtomon n3BeCTHbl CBOUMU Pa-
poramu u no dhusuke, u no acrpoHomun. K romy xe HeioToH sB-
AsieTCsl ONHUM M3 cosjareineill nuddepeBlralbHOro U MHTEr-
paapHOro HMcuucnenuid. ChopMyTMpOBaHHBIA MM Xe B KOHIE
XVII B. 3aKOH BCEMHPHOTO TSTOTE€HHS OTKPBUT BO3MOXHOCTb
MPUMEHEHNS 3THX MATEMaTWYECKUX METOIOB s W3ydeHus
nBWXKeHUs ruaneT u apyrux ten ConHewnot cuctemsl. IToctosn-
HOE COBEpILEeHCTBOBaHME CIOCOOOB pacyeTa Ha MPOTSIKEHUH
XVIII B. BBIBENO 2Ty 4YacTh ACTPOHOMHUM — HeEOECHYIO Mexa-
HiKy — Ha TIEPBBIA TUIaH CPer APYIUX HayK TOH STOXH.

Borpoc o nonoxenun 3emiu Bo BeeneHHOH, 0 TOM, HEMOABUX-
Ha oHa Wi asuxerca Bokpyr Conxua, 8 XVI—XVII BB. nnpuobpet
Ba)XHOE 3HAYeHWe KaK Ul aCTPOHOMMM, TakK ¥ UL MUPOINOHMMA-
aus. Tenmnouentpudeckoe ydyenue Huxonasn Konepruxa sBuioch
HE TOJILKO BaXKHBIM 1HArOM B DEILEHMM 3TOM HAy4yHOU npol/ieMsl,
HO 4 croco0CTBOBAIO M3MEHEHMIO CTWISE HAYUHOIO MbILIUICHMS, OT-
KPbIB HOBBIM IIYTh K IIOHUMAHUIO IIPOUCXOAAIIMX SBICHUIA.

M=uoro pa3 B uCTOpHU Pa3BUTUS HAYKH OTIE/IBHbIE MBICIHATE-
JIA MBITATACh OrPAaHUYNATL BO3MOXHOCTH TNO3HAHUA BceneHHOI.
[Toxxanyii, ocueHsIA Takasl TIOMBITKA CIYYHJIACh HE3aIONro 10
OTKPBITHS CHeKTpaibHOro aHamusa. «[Ipurosop» ObIT CypoOB:
«MpsI ipencraBaseM cede BO3MOXHOCTD OnpeiesieHns ux (Hebec-
HBIX Tel) GOpM, PacCTOSHUIN, Pa3MepOB W JIBYDKEHHH, HO HUKOT-
I, HUIKaKUMH COCO0aM#A MBI HE CMOXEM HM3Y4HTh MX XUMUYE-
CKu#t coctas...» (O. Konm).

OTKpbITHE CMIEKTPAIBHOIO aHAIM3a U €ro [IPUMEHEHHUE B aCTPO-
HOMUM MOJIOKWIO HAYa/lo LUMPOKOMY MCI0/Ib30BaHUI0 (PU3NKU IIpU
U3YYEHUHN [IPUPOIb] HEOECHBIX TeJl ¥ NIPUBEJIO K NOSIBIEHHMIO HOBOTO
paszgesia Hayku o BcenenHnoit — acmpogusuxu. B cBowo ouepenp,
HEOOBIYHOCTb C «3€MHOM» TOYKM 3PEHUs1 YCIIOBUM, CYHIECTBYIOLIMX
Ha CosHue, 3Be31ax U B KOCMHYECKOM IIPOCTPAHCTBE, CIIOCOOCTBO-
Bana pa3sBUTUIO DU3HYIECKMX TEOPHIi, ONMUCHIBAIONIMX COCTOSIHUE Be-
IeCTBa B TAKMX YCJIOBHAX, KOTOPBIE TPYIHO CO3/IaTh Ha 3eMIre.

Bonee roro, B XX B., 0COOGHHO BO BTOPOH €ro IMOJIOBHHE, 10~
CTIDKeHUSI aCTPOHOMMHM CHOBA, Kak M BO BpeMeHa KomnepHuka,
[IPUBEIN K CepPbe3HBIM U3MEHEHMAM B Hay4yHOW KapTHHE MHMpa, K
CTaHOBJIEHHIO MpeAcTaBaeHui 06 spomounn Beenennoil. Okasa-
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JI0Ch, 4TO Bceenennas, B KOTOPOii MbI CEIOIHSA XUBEM, HECKOJIBKO
MHJUIHAPIOB JIET TOMY Ha3aj Oblla COBEPIIEHHO HHOW — B Heii He
CyLUECTBOBA/IO HU TAJIAKTHK, HU 3Be3]1, HY IU1aHeT. L1 Toro uytobsl
OOBACHUTD [IPOLIECCH], TPOUCXOIMUBILNE HA HAYAILHON CTamum ee
pasBUTHSL, [IOHANOOMIICA BECh apCEeHaNl COBPEMEHHOM TeoperHye-
CKOH (PU3MKH, BKIIIOYAs TEOPHIO OTHOCHTEIbHOCTH, aTOMHYIO (hu-
3UKY, KBAHTOBYIO (DH3MKY ¥ (DU3UKY 3/TIeMEHTAPHBIX YaCTHLI.
Pa3BuTne pakeTHOH TeXHUKY MO3BONUIO YENOBEYECTRY BbIHTH
B KOCMHYECKOE MPOCTPaHCTBO. C OTHO| CTOPOHBI, 3TO CYIIECTBEH-
HO paCHIMPUIIO BOSMOXHOCTH UCC/IE0BAHUS BCEX 0OBEKTOB, HAXO-
NAIMAXCS 32 Tpejenamu 3eMiu, U MPUBENo K HOBOMY MOAbEMY B
PasBUTHM HEOECHOW MEXaHMKH, KOTOpas YCMEeIHO OCYIIECTB/seT
pacdeTsl OpOMT aBTOMATMYECKHMX M MHIOTHPYEMBIX KOCMHYECKHX
annapaToB pasiW4HOro HasHayeHusi. C Apyroi CTOPOHBI, METOIbI
JMCTAHIIMOHHOTO MCC/ICIOBAHKS, NPUILIEIIINEe U3 acTPOhU3UKHY,
HBIHE TNMPOKO MPUMEHSIOTCS NP U3YYEHUH HaIIel I1aHeThl C uc-
KYCCTBEHHBIX CIMYTHUKOB M OPOMTAJIbHBIX CTaHIMiA. Pesymbrars
uccnenosanuit Tel ConHeYHOH cucTeMbl MO3BOJNSIOT JIyylile [10-
HATB FMOOATBHBIE, B TOM YHCJIe 3BOJIIOLIMOHHBIE TTPOIIECCHI, TPOWC-
xosue Ha 3emiie. BCTynuB B KOCMHYECKYIO 9Py CBOETO CYINECT-
BOBaHMs Y TOTOBSCH K IOJICTaM Ha JIPYIHe IUIaHEThI, YeTOBEYECTBO
He BpaBe 3a0bBaTh 0 3emie U JOJDKHO B TMOJIHOM Mepe 0CO3HATH
HEOOXOAMMOCTh COXPAHEHUsI € YHUKAJIBHOI IPUPO/IBL.

2. Crpykrypa u macwrabui
BceAennou

B yXe 3Haere, 4TO Hama 3emd CO CBOMM CIyTHUKOM JIyHO,
ApyTHe TIAHEThl U UX CIIYyTHHKU, KOMETHI M MaJibie IUIaHEThl 06-
pamatorcs Bokpyr CojHua, 410 Bece 3TH Tena cocrasusior Con-
Heuryto cucmemy. B csoio ouepenn, ConHile u Bce pyrue 38e3-
Ibl, BUTMMbIE HA HEOE, BXOASAT B OTPOMHYIO 3BE3THYIO CHCTEMY —
Haury I'araxmuky. Camas 61u3kast K ConHeuHol cucreme 38e3na
HAXOUTCs TaK JAJICKO, YTO CBET, KOTOPbIA PACHPOCTPaHAETCS CO
ckopocthio 300 000 km/c, unet ot Hee 10 3emum Gosee yeThipex
JieT. 3Be3/ibl ABNAIOTCA Haubosiee pacnpocTpaHeHHBIM THIIOM He-
OeCHEIX TeJl, B OTHOM TONLKO Haweil [alakThKe X HaCYUTHIBACT-
Csl HECKOJIBKO COTeH muwumMapnoB. OObeM, 3aHUMaeMblii 3TOii
3BE3[HOH CHCTEMOM, TaK BEJMK, YTO CBET MOXET Mepeceyb ero
T0/1bKO 3a 100 ThIC. TET.

Bo Bceaennoii cyliecTByeT MHOXECTBO IPYTHX rajlakTHK, 110~
no0HbIX Hameil. UMeHHOo pacrionoXeHue U IBUXKEHIE TaTakKTHK
orpeleasieT CTpoeHue u cTpykTypy Beenennoii B nenom. 'anak-
TUKU TaK HajleKu APYr OT APYra, YTO HEBOOPYXKEHHBIM Ila30M
MOXHO BUAETh b Tpu Onmxaimme: nse — B IOxHOM nomy-
[IapHH, a ¢ TeppuTOopuH Poccuu Beero oiHy — TYMaHHOCTb AHII-
pomenst. OT Haubosiee ynaneHHBIX FalakTHK CBET AOXOMMT /O
3eman 3a 10 mupa net. 3HauWTeNbHAA YACTh BEIeCTBa 3BE3] W
raJlakTMK HaXOJAMTCA B TAKMX YCIOBUSAX, CO3/1aTh KOTOPBIE B 3eM-
HeIX J1abopaTopusax HeBO3MOXHO. Bece KocMuyeckoe mpocTpaHeT-
BO 3AMOJHEHO 3JIEKTPOMArHUTHBIM H3JIy4YeHHEeM, I'PaBUTALIOH-
HBIMM ¥ MarHUTHBIMM TOJISIMH, MEXKIY 3BE3[1aMH B rajlaKTHKax M
MEXXTY TATaKTUKaMH HaXOAMTCS OYeHb pa3peKeHHOe BEeLeCTBO B
BH/IE Ta3a, MbUIK, OTAEJbHBIX MOJIEKYJ, aTOMOB ¥ HOHOB, aTOM-
HBIX sJIeP U ATeMeHTaPHbIX YacTHIL.

Kak u3BecTHO, paccrosinue 10 Omkaimero K 3emie Hebec-
Horo Tena — JIyusl cocrasaser npumepro 400 000 km. Haubonee
yaajeHHble 0OBEeKThl pacroiaraloTcs OT HaC Ha paccTostun, Ko-
TOpOE npessiaeT paccrosgaue 10 JlyHel 6onee yem B 10 pas.

[Tonpobyem npeacTaBUTh pazmepnl HEOECHBIX T U paccTos-
HUS MeXIy HUMH BO BeenieHHOI, BOCIIO/Ib30BaBIIMCE XOPOIIIO W3-
BECTHOM MOJe/IbI0 — IIKOJbHBIM I100ycoMm 3emild, KOTOPbIH B
50 MuIH pa3 MeHblUe Halled [U1aHeThl. B 9TOM cilyyae Mbl I0JLKHb
1300pasuTh JIyHy I1apUKOM JUaMETPOM IIPHMEPHO 7 CM, HaxolIsl-
nmMcest ot r1obyca Ha paccTosaHuE okou1o 7,5 M. Mozens Conxua
Byner nmeth auameTp 28 M M HAXOOUTHCS HA PACCTOSIHUM 3 KM,
a monens Ilnyrona — camoit nanexkod mnaneTtsl CosHeyHOH
cucrembl — Oyzer ynajsesa ot Hac Ha 120 xm. bimxaiimas K Ham
3Be3la IIpM TakoM Mmacwrabe mogenu Oyaer pacnojararbcs Ha
paccrosinuy npumepHo 800 000 km, T. e. B 2 pasa majbuie, uem
JIyna. Pasmepn Hawel T'ajakTHKU COKpPATATCS I[IPHMMEPHO 10
pasmepoB CoJIHEYHOH CHUCTEMBI, HO CaMble JaJleKue 3Be3/bl BCe
Ke OyayT HaXOIUTHCS 3a ee TpeeslaMu.

¥ 3AAAHME 1
.............. BcermomnauTte, Kakue 06beKTHl B OKpyXalollel MecT-
“* HOCTH pacHoJIOXeHbl Ha TaKMX PACCTOSHUSX, KOTOpbie IpUBese-
Hbl uist Tesa ConHeyHOH CUCTEMBI B ONMWUCAHHOH BHIIIE MOENH.
Kakoif U3 HUX HMMeeT Te Xe pa3Mephl, 4To M Moneab ConHia
(B npeasnaraeMom Macurrabe)?



§ 2. HABAIOAEHMS - OCHOBA ACTPOHOMMM

1. OcobenHocTu acTpoHOMUU
u ee MeTogon

OI‘pOMHHe MPOCTPAHCTBEHHO-BPEMEHHbIE MaciuTabbl H3yyac-
MBIX OOBEKTOB ¥ SBJIEHUN ONMPENendioT OTAMIUTENbHBIE 0CO0EH-
HOCTH aCTPOHOMMH.

Csenenud o TOM, YTO MPOMUCXOJMT 3a MpeaenaMu 3emMau B
KOCMHUYECKOM MPOCTPAHCTBE, YYEHbIE€ TIONYYAIOT TIaBHBIM 00pa-
30M Ha OCHOBE [IPUXOAALLEro OT 3TUX OOBEKTOB CBETA M APYIUX
BUJIOB u3zsydeHud. Habmoaenus — ocHOBHOI UcTO4HUK MHOP-
Mallii B aCTPOHOMUM. 3Ta nepeas OCOOCHHOCHb aCTPOHOMUM OT-
JIMYaeT ee OT JPYruX eCTECTBEeHHBIX HayK (Hampumep, QU3NKU
WM XMUMWHM), Te 3HAYUTENBbHYIO POIb UTPAIOT OIBITH, IKCOEPH-
MEHTHI. BO3MOXHOCTH MPOBEACHN! IKCIEPHMEHTOB 3a Mpenena-
MU 3eMIM TOSBUJIMCDH Jullb Gnarogapst kocMoHaBTHre. Ho U B
3THX Cly4asxX pedb HIET O IIPOBEIEHUH SKCIIEPHMEHTAILHbBIX UC-
cnefosanuii HeboIbIIOTO MaciuTala, TaKUX, HallpUMep, KaK u3y-
YCHHUE XUMMYECKOIO COCTaBa JIYHHbBIX MM MAapCHAHCKUX HOPOL.
TpynHo npenctaBuTh cebe IKCIIEPAMEHTbL HA IUIAHETOM B Lie-
JIOM, 3BE€310H MW raJJakTHK O,

Bmopas ocobennocns 00bACHAETCS 3HAYUTETBHOM MPOIOIT-
JKUTENbHOCTEIO 11€JI0T0 PAJa U3YYaeMbIX B ACTPOHOMMUHU SIBICHHH
(oT coTeH 10 MMIJIMOHOB W MWUIMAPAOB J1eT). [ToaToMy Hemo-
CpelICTBeHHO HAa0/IM0AaTh NIPOUCXOJsLINEe U3MEeHEHUST HeBO3MOX-
HO. Korjia n3smMeHeHus NpoucxoisT 0CO0eHHO MeIEHHO, IIPUX0-
AUTCA MIPOBOJMTE HAOMIOAEHMS MHOTHX POACTBEHHBIX MEXAY CO-
00ii 00BexTOB, HanpuMep 38e3/1. OCHOBHEIE CBeIeHUs1 00 3BOJIO-
LMY 3BE3 ]I MOTyYeHbl MMEHHO TaKuM cnocobom. bonee mogpodbHo
00 3TOM OyzeT paccKaszaHo jajee.

Tpempa ocobenHoCHb aCTPOHOMUM 0DYCIOBIeHA HEOOXOmH-
MOCTBIO YKa3aTh I10JI0XeHHe HeOeCHbIX Tel B TIPOCTpaHCTBe (WX
KOOPAMHATBI) ¥ HEBO3MOXHOCTBIO PA3/IMYUTh, KAKOE U3 HHUX Ha-
xonures Oiyake, a Kakoe faiabiue ot Hac. Ha nepselii B31Usia Bee
HabmoAaeMbie CBETHIA KaXyTCsl HAM OAMHAKOBO JaJI€KMMH.

Jlronmu B IPEBHOCTH CYMTAIIM, YTO BCE 3BE3MbI PACIIONAraloTCs
Ha HebecHoii cepe, KOTopas Kak €IMHOE LIeI0e BPAILACTCs BO-
kpyr 3eman. Yxe 6oxee 2000 1eT ToMy Ha3ax aCTpOHOMBI CTAIIH
MPUMEHSTHL COCOODI, KOTOPBIE MO3BOJISUIA YKa3aTh pacrnosioxe-
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Puc. 1.2. OueHka yrnosbix

Puc. 1.1. HebecHas .
cdepa paccToaHwii Ha Hebe

Hue JoBoro cBeTuna Ha HebeCHOM! cdepe 110 OTHOIWEHHUIO K IpY-
UM KOCMUYEcKuM 00beKTaM WM HaseMHbIM opuenTupam. [lpen-
craBieHueM o HebecHo# chepe yAOOHO N0Jb30BATHCS U TENEPb,
XOTsI MBI 3HaeM, 4TO 9TOM chepsl peanbHO HE CYIEeCTBYeT.
ITocrpoum HeOecHylo cepy U TPOBEIEM K3 €€ LieHTpa JIyy
1o HarpasJIeHuIo K 3Be3zie A (puc. 1.1). Tam, rie stor ay4 nepe-
ceveT MOBEPXHOCTh cdepsl, IOMECTUM TOYKY A, U300paxalo-

1yio 9Ty 38e31y. 3Besna B Oymer usobpaxarthcs Toukoi By. Ilo-

BTOPUB MOLOOHYIO OepauyIo U BCeX HAOMONAeMbIX 3BE3/T, Mbl
IOJyurM Ha TIOBEPXHOCTH cdepsl HM300paxeHHe 3BE3AHOIO
HebGa — 3Be3HbIN TI06yc. fIcHOo, yTo ecnu HabmoLaTeNh HAXO0-
JMTCS B LEHTpe 3Tod BooOpaxaemol cdepwl, TO JUIsd Hero Ha-
npaBJieHre HA CaMu 3Be3[Tbl M Ha UX u3oOpaxenwus Ha cpepe Oy-
AyT copnagars. PaccrosHus Mexy 3Be3amMu Ha HebecHOH ce-
pe MOXKHO BbIPaXaTh TOJBKO B YIIOBOH Mepe. DTH YIJIOBbIe pac-
CTOSAHUS M3MEPSIOTCA BEJUYUHON UEHTPANBHOIO yIJia MeXIy
JAyvyaMy, HarpaBJeHHbIMM Ha OJIHY W APYTYIO 3BE3y, WX COOT-
BETCTBYIOIIIMMHI UM JTyTaMH Ha TIOBEPXHOCTH Chephl.

Jlnst mpubIMXeHHOM OLIEHKM YIJIOBbIX paccTosHMi Ha Hebe
I10JIe3HO 3aIIOMHMTH TAKKE JaHHBIC: YIJIIOBOE PACcCTOAHNE MEXIY
NBYMS KpaiiHUMY 3Be31aMu KoBiua bosmoi Measemumnt (o u 3)
cocrapiisieT 0kosio 5° (puc. 1.2), a ot o Bobmioi Menseuiis! 10
o Manoii Mensemuist (ITonspHoi 3Be31bl) — B 5 pa3 GoJbiie —
npumepHo 25°. Ilpocreiiiuye ri1a30MepHEIC OLICHKH YIJIOBBIX pac-
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CTOSTHUI MOXHO MPOBECTH TAKXe C MOMOIIBIO MAbLEB BBITSHY-
TOX PYKH.

Tonbko apa csetuia — Conxue u JIyHy — mbl BUIMM Kak
TUCKH. YTJIOBBIE MMAMETPBEI STHX IHMCKOB TTOYTH OAMHAKOBBI —
oxono 30, wiu 0,5°. YrioBele pa3Mepsl TUTaHeT W 3Be37 3Ha4U-
TEJIbHO MEHBbIIIe, TO3TOMY MBI MX BUAMM MPOCTO KaK CBETsLIMECS
TO4YKH. J[JIs1 HEBOOPYXXEHHOTO I1a3a 0ObEKT He BBIIVISIUT TOUKOM
B TOM CJIy4ae, €CJIM €ro yrjoBble€ pasMepsl IIpesbimaior 2—3'. 510
O3Ha4deT, B Y4CTHOCTH, YTO HALI [J1a3 pa3jd4yaeT KaxXIylo 110 OT-
IeJIbHOCTH CBeTSIIYIOCS TOUKY (3Be31y) B TOM cilyyae, eciii yIJio-
BO€ paccTOsIHME MeXAy HUMM Dosblie 5Toi BenuumHbL. HMHaye
rOBOPS, MbI BUZIUM OOBEKT HE TOYEYHBLIM JIMIIbL B TOM CITy4ae, ec-
11 pacCcTOSTHUE IO Hero MpeBhIlIaeT ero pasmMepsl He bosee YeM B
1700 pas.

O ToM, KaK Ha OCHOBAHHH YIJIOBBLIX U3MEPEHUI ONpeaensior
paccTosHmsA 1O HeOECHBIX Tel M WX JMHEHHbIE pasMepsl, OyaeT
pacckasaHo jaanee.

YroObl OThICKATh Ha HeOe CBeTWI0, HAal0 yKa3aTb, B KaKOi
CTOPOHE TOPHU30HTa W KaK BBICOKO HaJ HUM OHO HaXOJIMTCS.
C 2T0ii LeNBbIO UCTIONB3YETCA CUCHEMA 20PUOHMATBHBIX KOOP-
dunam — azumym W esicoma. g nabmonaTens, HaXoAAIerocs
B 000 TOYKe 3eMiIH, HETPYIHO ONpeaeIuTh BepPTHKATbHOE H
TOpH30HTAIBHOE HalpasyieHus. [lepBoe U3 HuUX onpexnenseTcs C
IIOMOIIBIO OTBeca 1 u3obpaxkaerca Ha 4eprexe (puc. 1.3) orsec-
HOIi JHKel ZZ', npoxoasiiei yepes ueHTp cdepsl (Touky O).
Touka Z, pacnonoxeHHas NPSAMO Hal roJoBOii Habuozaress,
HasbiBaeTcsi 3eHumom. IL1ockocTb, KoTOpast NpOXOAUT 4Yepes
LeHTp cephl IEPIEHIUKYIAPHO OTBECHON JIMHUU, 0Opa3yeT IpH
nepeceYeHuy co chepoii OKPYKHOCTb — UCIMUHHDILL, VUTI Mane-
Mamuveckuil, 20puszonm. Bvicoma cBeTUNa OTCYMTBIBAETCA MO
OKPYKHOCTH, TPOXOAAINEH Yepe3 3€HUT U CBeTuno M, u BeIpaxka-
eTcsl IMHOM AYry 3TOM OKPYKHOCTH OT FOPM30HTA IO CBETHIA.
DTy Iyry 4 COOTBETCTBYIOLIM €if yroy npuHsTo obo3Hayats Oyk-
BO#1 h. BricoTa cBeTmia, KOTOpoe HaxoouTCs B 3eHuTe, paBHa 90°,
Ha ropuszonTe — 0°. ITosoxeHue cBeTu1a OTHOCUTEIBHO CTOPOH
POPHM30HTA YKa3blBAE€T €ro BTOpas KOOpAWHATA — asumym, 060-
3HayaeMblil OYKBOI A. A3UMYT OTCUMUTBIBAETCS OT TOUKH IOra B
HamnpapJeHNH JABUKEHNS YaCOBOM CTPEJKH, TaK YTO a3MMyT TOY-
KH 1ora paBeH 0°, Touku 3anaga — 90° u T. 1.

Pue. 1.3.
Cucrema
rOpPU30HTAamNb-
HbIX KOOPDOWHAT

Ces. nonioc mMupa ZEHMT

N S
Touka | Touka
Cesepa lOra

Topu3oHTaNIbHBIe KOOPAUHATHL YKA3bIBAIOT IIOJIOXKEHUE CBE-
T2 Ha Hebe B TaHHBIH MOMEHT W BCJISACTBHE BpalleHNs 3eMIH
HeripepelBHO MeHsioTcsl. Ha npakruke, Hanpumep B reole3uH,
BBICOTY M a3UMYT M3MEPSIOT CTIELMAIBHBIMUA YTIIOMEPHBIMA OTITH-
YeCKMMU NpHOOpaMu — meodoaUmamii.

2. Teaeckonbl

Ocroprbm npudopoM, KOTOPBIK HCIONb3yeTcs B acTPOHOMHUM
a5t HaOoieHHs1 HeDeCHbIX TeJl, IpUeMa M aHa/Iu3a NPUXOsILIe-
r0 OT HUX U3JIy4eHUS, ABIgeTCA meneckon. CI0BO 3TO TIPOUCXO-
AWT OT ABYX I'pe4yecKux cios: tele — nanexko u skopéo — cMorpio.

Teneckor IPUMEHSIOT, BO-TIePBLIX, A1 TOro, YToOb! coOpaTh
KaK MOXHO Dojble cBeTa, HAYLIEero or uccienyemMoro o0bexra,
a BO-BTOPbIX, 4T0ObI 06ECIEYUTh BOSMOXHOCTh M3y4aTh €ro Mejl-
KHe JeTany, HeJOCTYTHBIE HEBOOPYXKeHHOMY riasy. Yem OoJee
cnabple O0BEKTHl HACT BO3MOXHOCTb YBUIETH TEJNECKOI, TeM
Oousbine ero nponuyaouian cuna. Bo3MOXHOCTL pasinyarh MeJs-
KHe [eTaId XapaKTePHU3YET paspeuiarouyio cnocobHocms telie-
ckonma. Obe 3TM XapaKTepHUCTUKM TeNeCKONa 3aBUCAT OT Jua-
MeTpa ero 00beKTUBa.




Konuuectso cseta, cobupaemoro o6BeKTHBOM, BO3pacTa-
€T IMPONOPLUMOHAABHO €ro Iulomany (KBagpary AuaMmerpa)
(puc. 1.4). lnameTp 3pavka 9eOBEYECKOrO I71a3a TaxKe B MOJIHOM
TEMHOTEe He npeBpiiuaer 8 MM. OOBLEKTUB TeJeckona MOXeT Ipe-
BBHIIATH MO AHAMETPY 3pavyoK IJIa3a B JECATKY U COTHM pa3. 310
[IO3BOJISAET € IIOMOIIBIO TeJIeCKOTa OOHAPYKHUTE 3BE3/IbI U IPYTHE
0bmbexTel, KoTopele B 100 miH pa3 ciiabee 00beKTOB, BUIMMBIX He-
BOOPY>KEHHBIM ITTa30M.

Yem wMeHbuie pasmep u300paxeHust CBeTsALIeNcs TOYKU
(3Be31p1), KOTOpPOE maeT OOBEKTHB TEJECKOMa, TeM JydIlle ero
paspewamowmas crnocodHoctb. Eciu paccrosiHue Mexmy u30-
OpaxeHMAMH JBYX 3BE3[ MEHbILIE pa3Mepa camoro m3obpaxe-
HUSA, TO OHM CAMBAIOTCS B ONHO. MUHMManbHBI pasMep H30-
OpaxxeHus 3Be3lbl (B CEKYHAAX OYIM) MOXHO paccyuraTh IO

dhopmyie:

206265+ &
(x——D "

rime A — JUIMHA CBETOBOM BOJHBIL, a D — nuamerp oObekrusa.
Y IKOJBHOrO Teneckoma, AMaMeTp OOBEeKTHBa KOTOPOTO CO-
crasasger 60 MM, TeopeTuyeckas paspeluaiomiasi crnocoGHOCTH
Oyner paBHa pumMepHo 2. HarmoMHuM, 4TO 3TO [IPEBbILIAET Pa3-
pelapiy crnocoOHOCTL HEBOOPYXEHHOTOo rna3a (2') B 60 pa3.
Peanbnas paspemwaromas crnocobHOCTs Tedeckorna Oyaer
MEHBIIe, TOCKOJbKY HAa KAa4eCTBO M300pakeHUs CYIIECTBEHHO
BIMSIET COCTOSTHHE aTMOCMhepsbl, ABMXEHHE BO3AyXa.

Puc. 1.6. MocTpoeHue naobpaxkeHns B
TEenecKon Teneckone

Puc. 1.5. MeHUCKOBbIR

Ecnu B KayecTBe 00BbEKTUBA TEIECKOIa MCIIONb3YEeTCs JIMH3A,
TO OH Ha3bIBaeTcs pegpaxmop (OT JaTUHCKOrOo ciiosa refracto —
HOpeNoMIISIO), a €eClIM BOTHYTOE 3epKalo, — TO pegduekmop
(reflecto — oTpaxaro).

INomMumo pedpakToOpoB U pedaexTOpoB B HACTOSIIEE BPEMS
MCIIOJIB3YIOTCS PA3MIHYHbIE THITH 3ePKaTbHO-THH30BBIX TEIECKO-
N0B, OJMH M3 KOTOPBIX — MEHHUCKOBBIM — TIPEJICTaBleH Ha
pucyHke 1.5.

IlIxombHbIE TeNeCKONEl N0 OoJibinel yacTh ABIsIOTCs ped-
pakTOopamMH, UX OOBEKTHBOM, KaK NPaBWJIO, CIHYXUT JBOSKOBBI-
nyknas cobuparomasa nuH3a. Kak M3BecTHO, ecli MpeiMeT Ha-
XOMHUTCS MaibIle JABOWHOTO (POKYCHOTO PAacCTOSIHMS, OHA Haer
VMEHbIIIEHHOE, TIePEBEPHYTOE U JIeHCTBUTENLHOE ero u3odpaxe-
Hie. 3TO n306paxxeHue pacroyaraeTcsa Mexay To4kamu Qokyca
u aBoitHoTro okyca muH3EL. Paccrosuug no JIyHel, IUlaHeT, a TeM
6osree 3Be3/] TaK BENWKH, YTO JIy4YH, IPUXOASALIME OT HAX, MOXHO
cuuTaTh MapamienbHbeIMA. CrnenoBaTensHO, H300pakeHne 00beK-
Ta 6ynet pacrionaratbCs B (POKaJIbHON MIOCKOCTH.

[Toctpoum uzobpaxenue JlyHsl, kotopoe naer 06bekTHB I ¢
dokycHbiM paccrosiHueM F (puc. 1.6). 3 pucyHka BUIHO, YTO yT-
JIOBBEIX pa3MepoB HabiogaeMoro o6bsexTa — yroi o — 00BbeKTHB
He u3MeHsieT. Bocniob3yeMmcs Teneps ewe 0JHOU JMH301 — OKy-
JSIpoM 2, TIoMecTuB ee oT u3o00paxenus JIyHsl (Touka F,) Ha pac-
CTOSIHUM, PaBHOM (DOKYCHOMY DACCTOSTHUIO STOH JIMH3BI — f,
B TOUKY F,. @OKYCHOE PAacCTOAHME OKYIAPA HOJKHO ObITh MEHb-
e, yeM (oKycHOe paccrosinue obbektusa. IToctpous usobpa-
KeHue, KOTOPOe JaeT OKYJISIp, MBI yOeauMmcsi, YTO OH YBeJIHYUBa-
eT yriioBsle pa3Mepst JIyHel: yron B 3amerHo Gomnbie yria o.




YBenuuenue, KOTOPOe NaeT TeNTeCKOM, PaBHO OTHOIICHUIO
(poKyCcHOro paccrosiHus 00beKTHBa K (POKYCHOMY pacCTOSHMIO
OKyJIsipa:

W=7

Teneckon ysenmumBsaer BuauMble yriosbie pasmepst Connra,
JlyHbl, ILIAHET U JeTalel Ha HUX, HO 3BE3Jbl U3-3a MX KOMOCCATh-
HOM YIaJ€HHOCTH BCE PABHO BHIHbI B TEJECKOIL, KaK CBETSIIHECH
TOYKH.

Hmest cMeHHbIE OKYJISIPBI, MOXKHO C OJHUM M TeM Xe 00Bek-
THBOM I10/1y4aTh pasiuuHoe yseaudenue. IToaTtomy Bo3MOXHOC-
TH TEJIECKOIIA B aCTPOHOMHM [IPUHSTO XapaKTepU30BaTh He yBe-
JMYeHreM, a auamMeTpoM ero o0nekTuBa. B acTpoHOMMM, Kak
NPaBUIIO, UCTIONB3YIOT yBenmdenus menee 500 pas. Tlpumensits
66npmMe ysenuueHus Mmemaer armocdepa 3emiin. JIBukeHue
BO3/yXa, He3aMETHOEe HEBOOPYXEHHbIM IIa30M (MM IPH MalbiX
YBEJIMYEHUSX), TPHBOAUT K TOMY, 4TO METIKHE AeTali u300paxe-
HUS CTAHOBATCA HEPE3KMMM, PasMBITHIMU. ACTpoHOMUUECKHE 06-
CepBaTOPHHM, HA KOTOPBIX MCIONB3YIOTCA KPYITHBIE TEJECKOIIb C
AHAMETPOM 3epKayia 2—3 M, CTapaloTcsl Pa3MeCTHTh B palioHax ¢
XOPOLIAM aCTPOKJIMMATOM: OONBINAM KOJMYECTBOM SICHBIX JTHEH
M HOYEH, C BBICOKOH MPO3PAYHOCTHIO aTMOChephl.

Kpynueitnmit B Poccum Temeckon-pecdrekTop, KOTOPHI
MMeEEeT 3epPKaJjio TMaMeTPOM 6 M, CKOHCTPYMPOBAH u mocTpoeH Jle-
HUHTPAJACKMM ONTHKO-MEXaHUYecKuM obbenuHenuem (puc. 1.7).
Ero orpoMHoe BOrHyroe 3epkajo, KOTOPOe MMeeT Maccy OKOJIO
40 T, oTuuMQOBaHO C TOYHOCTHIO A0 I0Jei MuKpomeTpa. Pokyc-
HOE paccrosinue 3epkana 24 M. Macca Bceil yCTaHOBKHM TeJlecKorna
6omee 850 1, a BricoTa 42 M. YnipaBiieHue TeI€CKOTIOM OCYILIECTB-
JIA€TCHA C TTOMOUIBIO KOMIIbIOTEPA, KOTOPBIHA [103BOJISET TOYHO Ha-
BECTH TEJECKOIl Ha W3y4YaeMblii OOBEKT M [UIMTEIbHOE BpeMs
YAEPKHUBATh €ro B I10JI€ 3PEHUs, IUIABHO [IOBOPAYMBasl TEIECKOI
Besienl 3a BpamieHueM 3emmn. Teneckon Bxoaut B cocras Crenu-
allbHOM acTpogusnveckoi obcepparopun Poccuiickoii akageMuu
Hayk u ycranosneH Ha Cesepnom Kaskase (61u3 cranuisr 3e-
neHyykckas B Kabapmuno-Bamkapwm) wa Bricore 2100 M Han
YPOBHEM MOPHI.

B Hacrosee BpeMa nosBMUIachk BO3MOXKHOCTE MCITOJIb30BATh
B Ha3eMHBIX T€JECKOIIaX He MOHOIUTHBIE 3epKaia, a 3epKaa, Co-

Puc. 1.7. LecTrMeTpoBLIA Te-
neckon-pednexkTop

CTOSIIIIME U3 OTIENbHbIX hparMenToB. Yike nocTpoens: u pabora-
0T JIBA TeJIeCKONa, KaXIblii U3 KOTOPEIX MMeeT OOBEKTHB IMa-
metpom 10 M, cocTosui U3 36 OTHENbHBIX 3€PKaJl ECTUYTOJIb-
HOIt hopMbl. YIIpaBiIsisi STUMU 3€PKATaMK C TIOMONIBIO KOMIIbIO-
Tepa, MOXHO BCErJa pacroJOXMUTh MX TaK, 4TOObBI BCE OHH
cobupanu ceer oT HabmozaeMoro obbekTa B eIWHOM (oKyce.
[Mpenmonaraercsa co34aTh TEIECKOI C COCTABHBIM 3ePKaJIOM JHa-
meTpom 32 M, paboTaomuM 1Mo TOMY Xe MPUHIIHTTY.

CoBpemeHHbIE TEJECKOMbl YaCTO HMCIIOJIb3YIOTCS IS TOro,
uro0bl cororpaduposars u30bpaxkeHne, KOTopoe AaeT 00bek-
. Mmenno tak nonyyensl Te potorpaduu ConHua, TalaKTHK U
Ipyrux 00beKTOB, KOTOPhIE BBl YBUAUTE HA CTPAHMIIAX yIeOHHKA,
B MOMyIsSIPHBIX KHUTAX U XKypHajax.

B Hacrosiiee BpemMsi aCTPOHOMMKIO HA3BIBAIOT BCEBOJHOBOA,
MOCKONBKY HaOMONEHHS 332 00bEKTaMU BELYTCsl He TOJIBKO B OIl-
THYECKOM AuaniasoHe. [ist 3Toii 11e/Id UCIIOMb3YIOTCs PasiniHble
IpUOOPHI, KaXIblii U3 KOTOPbIX CIIOCOOEH NPUHUMATD U3ITyYeHNe
B ONpee/ieHHOM IHMarna3’oHe 3MeKTPOMAarHMTHBIX BOJIH: HH(pa-




KpacHoe, yJIbTPa(HOoIeTOBOE, PEHTICHOBCKOE, raMMa- U pajino-
U3Iy4YEHHE.

Jns mpyeMa ¥ aHajimM3a ONTHYEeCKOTO M APYTHX BHIOB M3y~
YeHWS B COBPEMEHHOM aCTPOHOMUM MCTIONb3yeTcs Bech apceHal
JOCTHDKeHMI (U3NKHA U TEXHUKH — (DPOTOYMHOXMTENH, 3JIEK-
TPOHHO-ONTHYECKUe npeobpasopareny U ap. B Hacrosimee Bpe-
Msi Hanbosiee 4yBCTBUTENBHBIMM [IPUEMHMKAMU CBETA SBJISIIOTCH
npubopsl ¢ 3apsnosoii cBa3bi0 (I13C), No3BOMSIOMNE PErucTpU-
poBark OTHelbHble KBaHThl cBeTa. OHH NpPENCcTaBisioT coOoMH
CIIOXHYIO CHCTEMY IOJIYIIPOBOTHUKOB (IOJYIIPOBOXHUKOBBIE
MaTpHMIIbl), B KOTOPBIX MCIIO/Ib3yeTcs BHYTPeHHUI PoToaddexT.
B 5TOM 1 B 1pyrux ciyvadax noJdydeHHble JaHHbIe MOXHO BOCIIPO-
M3BECTH HA JUCIUIEE KOMIIBbIOTepa WM MPeACTaBUTh JUrst obpa-
00TKM 1 aHanu3a B IUdPoBOH hopme.

Paauousinyuenue U3 KOCMOca TOCTUTaeT MOBEPXHOCTH 3eMin
0e3 3HaYMTeNBLHOrO MOIJoIeHusa. /g ero npuemMa IocTpoeHsl
caMple KpyMnHble acTPOHOMMYECKHMe HHCTPYMEHTBHI — pamguoTe-
neckonst (puc. 1.8). Ux Metannnueckue 3epkana-aHTEHHBI, KOTO-
pBle JOCTHUTaloT B [UaMeTpe HECKOJBKHX JeCATKOB METPOB, OTpa-
XawT paIyoBOJIHEI M cOOMPAIOT UX N0J0OHO ONTHYECKOMY TeJle-
ckony-peduiekropy. s perucrpauny paguousiyYeHus UcIoib-
3y10TCd 0CO0BIE UYBCTBUTE/IbHEIE PAIMOIIPUEMHUKH.

[Tpubops! 171t HCCIIETOBAHUS OCTAIBHBIX BUIOB U3ITyJCHUS
00OBIYHO TOXE HA3BIBAIOT TEJNECKONAMHM, XOT MO CBOEMY yCTPOi-
CTBY OHY IIOPOH 3HAYMTENILHO OTIMYAIOTCH OT ONTHYECKUX TeJle-
ckomnoB. Kak 1npasuio, OHM YCTAHABIMBAIOTCS Ha HCKYCCTBEHHBIX
CIlyTHHKaX, OpOUTaIbHBIX CTAHUMAX U JAPYIMX KOCMMYECKHUX all-
naparax, IOCKOJbKY CKBO3b 3€MHYIO aTMOCQEpY 3TU U3JIydeHus
[IpaKTHYecKy He NpoHukaoT. OHa uX paccenBaeT U IIOIIOLIAET.

Haxe onTHyeckue TEMeCKOlbl, Haxoasiuecs Ha opoure,
MMEIOT OIpele/IeHHbIE IPEMMYILNEeCTBa 10 CPABHEHUIO C Ha3eM-
HeiMu. Haubojiee KpynHOMY M3 HUX KOCMMYECKOMY TeJleCKOIY
uM. Xa66aa, cozpansomy B-CIIA, ¢ 3epkajioM quameTpom 2,4 M
HOCTYIIHBI OOBEKTHL, KOTOPHIE B 10—15 pas cinabee, yeM TakoMy
Xe reseckony Ha 3emile. Ero paspemajomias crnocobHOCTh cO-
crasiaser 0,17, 94TO HeZOCTUAKUMO maxe /Ui Boee KPynHBIX Ha-
3eMHBIX TeneckonoB. Ha cHUMKax TyMaHHOCTe! M ApPYrux nane-
KX 00BbeKTOB BHAHBI MEJIKHE NeTald, HepasdIuyuMble TIpU Ha-
bmopenusix ¢ 3emmn (cM. puc. 3 Ha BETHOH BKIelike X V).

BOnPOChbI

............. 1. B ueMm cocrost 0coGeHHOCTH acTpoHOMUM?

2. Kakyue KOOPAMHATHEI CRETWI HA3BIBAKOTCS TOPU3OHTATbHbBIMK?
3. OmmuTe, Kak KoopmuHaTel CosiHIIa OyayT MEHAThCS B TIPO-
1lecce ero JBUXEHWs Hall TOPH3OHTOM B TedeHue cyTok. 4. Ilo
cBoeMy JHHelHOMY pasmepy nuamerp Cosnia Gonbine auaMeTpa
Jyusr npumepro B 400 pas. [loyeMy X YIJIOBBIE JUAMETPBI ITO-
gty pasubi? 5. Jins yero ucrionp3yercs Teaeckon? 6. Yro cumra-
eTcsl TIaBHOM XapakTepucTHKOM Teneckona? 7. [loyemy mpu Ha-
BILO/IEHUSIX B ITKOTBHEIA TeIeCKOIl CBeTHIA YXOIST U3 MO 3pe-
HUs?

YP AXKHEHMUE 1

.................. 1. Kagoro yBejmdeHde TEIeCKOma, eClii B Kaue-

cTBE ero 00BEeKTHBA UCTIONL3YeTCs JIMH33, ONTUYecKas cuiia Ko~
Topoit 0,4 xnTp, a B KavecTse OKyJIApa JIMH3A C ONTUYECKON CH-
no# 10 mrp? 2. Bo ckonbKo pa3 6oibine CBeTa, 4eM IMKOJBHEBIH
Teneckorn-pedpaktop (nmamerp obbekruBa 60 mMM), cobupaer
KPYIHEHIUH POCCHICKMIT TeIecKoT-pedIeKTop (nmamerp 3ep-
kasa 6 M)?
SAAAHME 2 W3MepuB ONTHYECKylo cily o6bekTusa M OKyJIsIpa
MIKOJBHOTO TEJNECKOIa, OrpefenuTe yBelddeHHe, KOTOpoe OH
JTaeT.



Il. MPAKTUYECKHUE
OCHOBbI ACTPOHOMMU

Bepoamo, eme Ha 3ape NMBHIN3ALMYU JIOAH, CTPEMSICh KaK-TO
paso0paThCss BO MHOXECTBE 3BE31 W 3alOMHUTH MX PACIONOXKe-
HHE, MbICJIEHHO OObEeIMHANH HX B OUpeHeNeHHsle (QUIypbL
BcrioMHuTe, KaK 4acTo MBI HaXOAMM B KOHTypax 00JIAKOB, rop
WM ICPEBLEB OYepPTaHUs JIOAEH, KUBROTHBIX MM JAaxe (haHTac-
THYECKHMX CymecTB. MHoOrue XapakTepHsle «3Be3Hbie (hUryphi»
yXe B ITyOOKOH IPEBHOCTY IOJIYYHIIH UMEHA PepOeB IPeUecKiuX
MH(OB U JIEreH]1, a TaKXKe TeX MUPUIeCKUX CYLIECTB, C KOTOPLIMH
3TH repou cpaxanuck. Tak nmossumuce Ha HebGe Tepkyrec, TTep-
ceit, Opuon, Annpomena u T. 1., a Takxe Jlpakon, Tesen, Kut
u T. 1. HekoTophle M3 3THX CO3BE3/uii YIIOMUHAIOTCH B APEBHE-
rpeyeckux moamax «Mmmana» m «Omuccesi». Ux nzobpaxenus
MOXHO BHIETh B CTAPMHHBIX 3BE3JHBIX aTiiacax, Ha riodycax u
Kaprax 3Be3iHoro Heba (puc. 2.1).

B Hamu nHU cO3Be3AMAMH HA3BIBAKT OHpPENeIeHHbIE YIACTKH
3Be3HOro Heba, pasjgencHHbie Mex1y co00l CTPOro ycTaHos-
JIeHHBIMH FPAHHIIAMMU.

Cpenn Bcex 88 cospesnuii H3BeCTHOe Kaxmomy Bompmas
MenBenuna — OHO U3 CaMbIX KPYITHEIX.

BumumMeie Ha Hebe HeBOOPYKEHHBIM TJIa30M 3BE3/Ibl ACTPOHOMBI
elle IO Hauwed 5pbl pasnenwiy Ha mrecth BemmyuH. CaMmble SIpKHe
(ux Ha HebGe menee 20) cranu cuuTaTh 3BE3TaMU MEPBOI BeM4H-
Hel. Yem crnabee 3Besma, TeM Oouibiie YMCNO, 06O3HAYAIONIEE e
36e30nyr0 éeumuny. Hauboree cnabble, enBa pasinauMsie HEBOOPY-
JKEHHBIM TTa30M — 3TO 3Be3[bl IIECTO! BeNWYMHLL B Kaxmom co-
3BE3MMU 3Be3abl obosHavarorcst OykBamu rpedeckoro aidasura
(mpunoxenue IT), Kak MpaBmIo, B Topsinke yObIBaHMS UX SIPKOCTH.
Haubonee spkas B 9T0M cosBe3nuu 3ge3a 0603HayaeTcst OyKBoii o,

BTOpas 110 sproctu — f ¥ T. 0. Kpome Toro, npumepuo 300 3ge3n
MOMYYUIM COOCTBEHHBIE UMEHa apabCKOTO M rpeyecKono mPOHCXOXK-
neHus. 970 Jubo caMble sipKHe 3Be3/ibl, JIMO0 Haubo/Iee NHTepecHbIe
obbekThl U3 uncaa Gonee cnabpix 3Be3n. Tak, HanpuMep, cpeaHsis
3Be3na B pydke Kosuia borsinoil Mensenuiisl HassiBaercs: Mutiap,
4TO mo-apabCKu 03HaYaeT «KOHb».
BDTa 3Be3na BTOPO BETHUMHBI 0003HA-
yaerca { Boabwon Mensenyibt. Ps-
10M ¢ MuriapoM MOXXHO BUIETh Oosiee
C1abylo 3BE3/10YKY YETBEPTOM BeJINYy-
Hbl, KOTOpYIO HasBau AJLKOp —
«BcarHuk». 1o 310ii 3Be31e nposepsi-
JIM KayecTBO 3PEHHUs Y apabCKuX BOMW-
HOB HECKOJIbKO BeKOB TOMY Hazajl.
Kak orbpickate Ha HebGe Ilo-
Jnapuyo 3e3ny — o Manoii Men-
BEIMIIbI, HAallOMMHAET PHCYHOK 2.2.

Puc. 2.2. Cnocob oTbicKaHWs
MonsipHoi4 3BE3abI
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B orom cossesmun, Koropoe Hepeako HaswBamT «Mabii
Kosm», ona siBisiercs camoit spkoit. Ho tak xe, Kak ¥ 60bIIHH-
CTBO 3Be3q koBina bosbmoit Mensenwpl, [Tonspaas — 3pe3na
BTOPOH BEJIUYUHBL.

Korna yuensie craiu pacnonaraTs npuGopamu st H3Mepe-
HUA BeJIMYUHBI TOTOKA CBETA, IPUXOASAIIETO OT 3BE3/1, OKA3aJI0Ch,
4TO OT 3B€3MIbl MEPBOW BEAMYMHBI CBETa NPHUXOAMT B 2,5 pasa
DoJiblire, YeM OT 3BE3/IBI BTOPOi BeIMIHHBI, OT 3B€31bI BTOPOif Be-
MMYHHBI B 2,5 pasa Gosiblile, 4eM OT 3Be3bl TPEThel BEJTWYHHEI,
1 T. A. Heckoibko 38e31 ObLIM OTHECEHHBI K 3BE3/1aM HYJIEBOH Be-
JIAYMHBI, TTOTOMY YTO OT HUX CBETa IPUXOAWT B 2,5 pasa Goubiue,
9€M OT 3Be3/l MepBOif BemuuuHbl. A camas sipKasi 3Be3[la BCero
Heba — Cupuyc (o Bospmioro Ilea) monyunia gaxe oTpunaTes-
HYIO 3Be3/IHYI0 BeanuuHy —1,5. Crimcok Hanbolee sipkux 3B€3]1 ¢
yKa3aHHeM WX Ha3BaHHs M 3BE3JHON BETHYMHBI TIPUBEACH B
IpUIOKeHun V.

Msmepenust cBETOBOro MOTOKA OT 3BE3A [O3BOJIAIOT TEMeph
OTIpPe/IeJIUTh UX 3BE€3[HbIe BEJIUYNHBI C TOYHOCTBIO 40 AECATHIX
COTBIX IOJICH.

Bbu10 ycTaHOBNEHO, YTO MOTOK SHEPIUM OT 3BE3NBI TTePBOI
BesimauHel B 100 pa3 Gonblie, YeM OT 3Be3/1bl IIECTOH BEJTWIHHEL
K Hacrosiiemy BpemeHU 3Be3/IHbIE BEIMYMHBI ONpEIeIeHbl [UIs
MHOTHX COTeH ThICSY 3BE3I.

C usobperenueM TemecKoma y4YeHble MOMYYMIH BO3IMOX-
HOCTb YBHIETb DoJiee cabble 38e3/1bl, OT KOTOPbIX IPHXOIHT CBe-
Ta ropas’fo MeHblle, YeM OT 3Be3J mectoil Bemmumabl. [Ikana
3BE3/IHBIX BEWYMH BCe Jajiblie W Jajiblle YXOAUT B CTOPOHY UX
BO3pacTaHus MO MepPe TOro, KaK yBEIWYMBAIOTCS BO3MOXHOCTH
TeJecKonoB. Tak, HampuMep, xab6I0BCKUIT KOCMMYECKHil Tene-
CKOIT NIO3BOJIMJI TIOJIYYUTh U300pakeHne MpenesbHo CIabbix 06b-
€KTOB — O TPHALATOMN 3B€3AHOM BeJTMYUHBI.

Bonp ockl

@ ............. 1. 9ro HasbiBaerca cospesamem? 2. [lepeunciure u3-
BeCTHbIE BaM co3Be3nus. 3. Kak 0603HavaioTCs 38€3/6l B CO3BE3-
nusix? 4. 3BesjiHas Beauauna Beru pasua 0,14, a 3Be3guas Benu-
unHa Jleneba cocrapaser 1,33. Kakas u3 atux 3Besn apue?
5. Kakas u3 3Be3]l, NOMeLIeHHbIX B MPUIOXEHUH V, SIBJIsSeTcA ca-

Mot caGoi? 6*'. Kak Ber naymaere, rioueMy Ha doTorpadun, mo-
NYYEHHOM C TTOMOLIBIO TeJeCKoIa, BuaHsl 6osiee cnabbie 3Be31bL,
4eM Te, KOTOPbIE MOXKHO YBHIETb, MIAAS HENMOCPEICTBEHHO B TOT
Ke TeJlecKomn?

1. PaccuuTaiite, BO CKOJIBKO pa3 3Be3MIa BTOPOI
3BE3JHOM BEJIMYMHBI fpYe 3Be3dbl YETBEPTOH BEJMYUHEL
2. IlpoBemuTe TAKOl Xe pacueT /Ui 3837 MEPBOH U WIECTOH Be-
yauHeL. Yikasanue. Mcnionb3yiiTe npu 3rom Oonee To9HOE 3HA-
JeHMe OTHOIIEHUs CBETOBOTO ITOTOKA OT 3BE31 ABYX COCEAHMX Be-
jamn: 2,512, OKpyrnuTe MOAydYEHHOE B pesyibraTe HuCIo 10
11eJ10r0 ¥ 3aroMHuTe ero. 3. Cynras, 4T0 pa3HuLIA B 3Be3HbIX BE-
mmunnax Connna u Cupuyca cocraBnsier 25, paccymraiite, BO
cKonbKo pa3 or CosiHLa NpUxoauT Oobile SHepruM, UeM OT ca-
MO IPKOW 3BE3MbL.

§ Y1iP AXXHEHME 2

: 3"'““'“ 3 Haiiaure B Gubivoreke u mpouynTaiiTe Mudsl 0 npo-
HCXOXIEHHUU Ha3BaHUH CO3BE3NHIL.

3AAAHUE 4 Haiimure Ha Hebe 3Besubi: ApkTyp, berensreiize

u Cupuyc. Kakoro oan nsera?

§ 4. HEBECHBIE KOOPAUHATBI
U 3BE3AHBIE KAPTBI

Hegoopyxernpiv rnasom na Bcem HeGe MOXHO BUETH IPUMED-
Ho 6000 3Be31, HO MBI BUJUM JIMIb II0OJIOBHHY U3 HUX, IIOTOMY 4TO
[PYryIO NONOBMHY 3BE3JHOrO Heba 3aKphiBaeT OT HAC 3emilsL.
BcelielicTBHe ee BpalieHns BUJl 3Be31HOro Heba menserca. Omnun
3Be3/1bI TOJILKO €lle MOABIAIOTCSA U3-3a FOPU30HTa (BOCXOMAT) B
BOCTOYHOM €ro 4acTH, APYrde B 5TO BPEMs HAXOISATCSl BBICOKO
HaJ rOJI0BOM, @ TPEThH yXKe CKPBIBAIOTCA 3a TOPU3OHTOM B 3ana-
Hoii cropone (3axomat). IIpu 3TOM HaMm KaXkeTcs, YTO 3B€31HOE
HebGo Bpalaercs: Kak eguHoe Lejoe. Teneph KaXIOMy XOpOILIO
U3BECTHO, UTO BpaiieHdHe HebOocBoxa — sBJIEHHWE Kaxylleecs,
BBI3BAHHOE BpaIICHUEM 3eMIIH.

! 3pe3mouKoit OTMEYEHb BOIPOCH M 3a1a4H [IOBBIIEHHOI TPY/IHOCTH.



Puc. 2.3. ®otorpadus
CYTOYHOIr0 BpauleHus Heba

Puc. 2.4. Cuctema aksatopuansHbIx
KOOpAMHaT

KapTtuny Toro, 410 B pesynbTate CyTOYHOIO BpalleHHs 3em-
JIA IPOMCXOMIUT CO 3BE3/THBIM HeGOM, MO3BOISIET 3areyarieTs (o-
TOAMIAapar.

Ha nonmyyennom cHuMKe Kaxias 3Be3/1a OCTaBUJIA CBOH clie
B BUIE AYTU OKPYXHOCTH (puc.2.3). OGWmit 1IeHTp Beex 3Tux
KOHITEHTPUYECKUX AYr HaXOAUTCA Ha Hebe Hemonaseky ot ITo-
JISIPHOH 3BE€3/IbI. DTa TOUYKA, B KOTOPYIO HATIPAaBIeHa OCh Bpallie-
HisA 3eMIIM, IOJly4nsia Ha3BaHUe cesepHblli nomoc mupa. Jlyra,
KoTopyio ormcana IlonsipHast 36e3/1a, IMeeT HAUMEHbLUKI pajH-
yc. Ho u 37a yra, v BCe OCTaJIbHbIe — HE3AaBMCHMO OT WX Dajy-
yca M KPUBU3HbL — COCTABJIAIOT OHY M TY Xe YacTb OKPYKHOC-
. Ecim 61 ynanocs cororpaduposate myTn 3Be3n Ha Hebe 3a
nensie CyTKM, TO Ha (ororpadmuu MHOAYYHIUCE OBl TOJHBIE
OKPYXHOCTH — 360°. Bextb cyTkn — 2T0 mepuoz 10aH0ro 060po-
Ta 3eM/M BOKDPYT CBOe# ocH. 3a uac 3emiist nosepHercs Ha 1/24
9acTh OKPYXHOCTH, T. €. Ha 15°. ClefioBaTeNbHO, IUIMHA IYTH, KO-
TOPYKO 3BE3Jd OMWIeT 3a 3TO BpeMd, cocraBMT 15° a 3a
nog4aca — 7,5°,

Jlist yKazaums nonoXeHus CBETI Ha Hebe MCIIONb3YIOT CHC-
TeMY KOOPAMHAT, aHAJIOTMYHYIO TOM, KOTOpas WCMOJb3YeTcsi B
reorpahyu, — cucmenmy 3K6AMOPUATBHBIX KOOPOUHANL.

Kak u3BecTHO, MoJ0XeHne TI000ro MyHKTa Ha 3€MHOM Iape
MOXHO YKa3aTh C IOMOIIbIO reorpaduveckux KOOpAHHAT — IIU-
porsl u aoaroTel. I'eorpaduyeckas nonrora (A) OTCIUTHIBACTCS
BIOJb 3KBATOpPAa OT HayajnbHOro (I'puHBUYCKOrO) MepuamaHa,
a reorpaduueckas mupoTa (@) — 110 MepUIMaHaM OT YKBATOpa K
nomocam 3emau. Tak, HanpruMep, MOCKBa UMeeT CJIeyIoIue KO-
opauHaThl: 37°30° BOCTOYHOM MOATOTHI M 55°45" CeBepHOI MMPOTHL.

Beenewm cucreMy 3KBaTOpUAJbHBIX KOOPAMHAT, KOTOpAs yKa-
3pIBAET IOJIOKeHHe CBEeTHJ1 Ha HebecHOUl cdepe OTHOCHUTENBHO
apyr npyra. ITpoBezneM yepe3 1ieHTp HebGecHOH chepsl (puc. 2.4)
JIMHWIO, TIApa/UTeIbHYIO OCH BpallleHns 3eMin, — oc¢s mupa. Ona
nepeceder HebecHyio cepy B ABYX AMaMeTPaTbHO MPOTHBOTIO-
JIOKHBIX TOUKAX, KOTOPhIe HA3BIBAIOTCH noocamu mupa — P n
P'. CeBepHbIM IIOJIIOCOM MHPa Ha3bIBAIOT TOT, BOIM3KU KOTOPOTO
naxogurcs ITongpnas ssespa. Ilnockocrte, npoxoasinas uepes
IeHTp cdeprl Napajie]bHO IOCKOCTH 9KBATOpa 3€MIIH, B Ceue-
HUY €O chepoii oOpasyeT OKPYKHOCTb, Ha3bIBAEMYIO HeDeCcHbIM
sxeamopom. HebecHbI oxBaTOp (MOLOOHO 3€MHOMY) IEIUT He-
GecHyo chepy Ha nsa noaymapust: Ceseproe n IOxnoe. Yrno-
BOE PACCTOsIHME CBeTHNIA OT HebGecHOro 3KBaTOpa Has3bIBaeTCA
CKOHeHUueMm, KOTOpoe obo3Havaerca Oyksoii 8. CKiIoHeHHe OT-
CUMTBIBAETCSI 10 KPYTY, IPOBEACHHOMY d4epes3 CBETUIIO U MMOoJoca
MHpa, OHO aHaJloTWU4YHO reorpaduueckoil mmpore. CkioHeHue
CYUTAETCST TIOJOXKUTENIbHBIM Y CBETIJI, PACIIOJIOKEHHBIX K CEBEPY
0T HeOeCHOro 9KBaTOPa, OTPULIATEILHBIM — Y PACIIOI0KEHHBIX K
I0Ty.

Bropas KoOpAMHaTa, KOTOPasl YKa3plBaeT I10JI0XEHUe CBETH-
Ja Ha Hebe, apajornyHa reorpaduyeckoi Joarore. Dra Koopau-
HaTa Ha3bIBAETCA NPAMBIM G0CX0:K0eHuem 1 0603Ha4aeTcs OyK-
Boit o. [IpsiMoe BOCXOXIEHWE OTCYMUTHIBAETCS IO HeDecHOMY
9KBATOPY OT TOYKH BECEHHEro paBHOLEHCTBHA Y, B KOTOpOH
Counnue exeronno 6eBaer 21 Mapra (B eHb BeCEHHEro paBHO-
neHcTBus). OTcuer npsMOro BOCXOXJIEHNUS BEJIeTCA B HalpaBie-
HUY, [IPOTMBOIIOJIOXXKHOM BUAMMOMY BpalleHuio HebecHoil ce-
pul. TToaToMy cBETMIAa BOCXOAST (M 3aXOLST) B NOPsLIKE BO3pac-
TaHUS WX TPSIMOTO BOCXOXKIeHHS. B aCTPOHOMHH IIPUHATO BbIPA-
XaTb MPAMOe BOCXOXIEHUE He B IPajlyCHOH Mepe, a B 4aCOBOM.
Br1 moMHuuTe, 9TO BenencTere BpanieHus 3emiu 15° cooTBeTCTBY-
for 14, a 1°— 4 mun. CaegoBarteslbHO, OPAMOE BOCXOXIEHHE,



paBHoe, HanpuMep, 12 4, cocrasnser 180°, a 7 4 40 Mun cooTBeT-
crByet 115°.

IIpuimn cos3ganus KapTsi 3Be3HOTO Heba BechMa IIPOCT.
Crpoexrupyem cHavana Bce 3Be3/Ibl Ha 1MI0BYyC: Tam, Iae Jayd, Ha-
NpaBJeHHbIH Ha 3BE31y, MepeceveT MNOBEPXHOCTh Mobyca, Oyaer
HAXOJUTBCA u30bpaxeHue 310 3Be3asl. OOLMHO Ha 3BE3THOM
raobyce n306paxaroTcs He TOJIBKO 3Be3JIbl, HO M CeTKa SKBATOPH-
anbHBIX KoopauHar. [lo cyru nena, 3Be3IHbIM rI00ycoM sBaseTcs
Mozenb HebecHO# cdepsl, KOTopas HCMOIb3yeTcsi Ha yPOKax acT-
ponomuu B mkose. Ha aToil Mojenn Her n306paxkeHuis 38e31, HO
3aT0 MPEACTaBIeHbl OCk MHPa, HEOCCHBIH 3KBATOP M Apyrue Kpy-
ru HebecHoit cdepbl.

ITome3oBathest 38e3HBIM 1100YCOM HE Bcerna ya00Ho, Mo3To-
MY B dCTPOHOMUM (KaK M B reorpaduu) UIMpOKOe pacipocTpaHe-
HHE MMOJYIWIM KapTel M atiacel. Kapry 3emMHOif oBepxHOCTH MOX-
HO NIOJy4UTh, €C/IU BCE TOYKH rnobyca 3eMm CripOeKTHpOBAaTh Ha
IUIOCKOCTb (MOBEPXHOCTD LIAMMHAPA Min Konyca). [Iposens Ty xe
Onepauuio Co 3Be3THbIM II0OYCOM, MOXHO MOJIyUUTb KapTy 3BE€3JI-
Horo neba. [losHakomumes ¢ npocreiiiieli 38e3IHOM KapTo#, To-
MereHHO# B «I1IKOJIbHOM aCTPOHOMUYECKOM KaleHAape».

PacnonoxmM rniaocKocTb, Ha KOTOPOil MbI XOTUM IIOJIYYHUTH
Kapry, TaK, 4To0bl OHa Kacarmack MOBEPXHOCTU ofyca B TOUKe,
rie HaXOMUTCst CeBePHbIi MoJoc Mupa. Tenepb Halo CITPOEKTHPO-
BaTh BCE 3BE3/IbI U CETKY KOOPAMHAT € rJ100yca Ha 3TY TUIOCKOCTb,
[Monyunm Kapry, nonoOHyio reorpaduyeckuM Kaptam ApKTHKH
WA AHTApKTHKM, HA KOTOPBIX B LIEHTPE Pacrionaraercsi OfMH U3
nomocos 3emid. B uenTpe Hameit 3pe3nHoi Kaprel Gyner pacro-
JlaraTeCsl CeBEPHBIH NOMIOC MUPa, pAioMm ¢ HuM [lonsipaas 38e3na,
4YyTh AaJjibllie OCTAIbHBIE 3Be3anl Manoii Mensemuibl, a Takxke
3Be31bl Boubimoit Mensenuiiel u npyrux co3se3muii, KOTOpbIE Ha-
XOIATCs HeMOAaIeKy oT nooca Mupa. Cerka 9KBaTOPHAIBHbIX KO-
OpPAMHAT TIPE/ICTaBlE€Ha HA KapTe PaiMabHO PACKOISIMUMHACA OT
LEeHTpa JIy4amMi ¥ KOHUEHTPUYECKUMHU OKpYxKHocTaAMM. Ha kpaio
KapTel MPOTHB KaXIO0ro Jiyya HallMCcaHbl 4yKciaa, obo3Havaomue
apsiMoe Bocxoxaenue (ot 0 5o 23 4). JIyy, OT KOTOPOro HaunHaeT-
Cs OTCYET HPSMOI0 BOCXOXKIEHH, MPOXOIUT Yepes TOUKY BEeceH-
HEro paBHOINEHCTBU, 0003HaYeHHYIO Y. CKIOHEeHHe OTCUNTHIBA-
€TCs 10 3TUM JIyJaM OT OKPYXHOCTH, KOoTopas usobpaxaer Hebec-
Hblid 9KBAaTOp M UMeeT obo3navenue 0°. OcraibHbie OKPYKHOCTH

TaKKe MMeoT onM(poBKy, KOTOpas MOKa3blBaeT, Kakoe CKJIOHe-
Hile IMeeT 00LEKT, PaciloNIOKeHHBIH Ha 3TOM OKPYXHOCTH.

B 3aBUCHMMOCTH OT 3BE3HOI BENMUMHbI 3Be37ibl W300paxkaoT
Ha KapTe KPY>XKaMM pa3/JM4Horo auamerpa. Te u3 HHUX, KOTOpbIE
00pasyioT XapaKTepHble (GUrypbl CO3BE3 MM, COeANHEeHbI CIIIOLI-
HbIMH JUHUAMHM. | panuiisl co3sesiuil 0003HAYEHBI TYHKTUPOM.

puanseeiMu? 2. MeHSIOTCH M IKBATOPHAILHBIE KOODAMHATHL
3Be3anl B TedeHue cyTok? 3. Kakue 0coOEHHOCTH CyTOMHOIO IBH-
KeHUs CBETHJ MO3BOJIFIOT HCIOJIb30BATh CHCTEMY 3KBATOPHUAIL-
Hpix KoopauHar? 4, ITouemy Ha 3Be31HON KapTe He MOKa3aHo T10-
noxenue 3emim? 5.TloueMy Ha 3Be3/IHON KapTe M300paXeHsb
Tonbko 3Besnbl, HO Her wuM Cosnna, Hu JIyHBI, HM rulaHer?
6. Kakoe ckiioHeHHEe — TIOJNOXUTETbHOE IWIK OTPHLIATEIbHOE —
HMEIOT 3BE3/Ibl, HAXOAALIMECS K LEeHTPY KapTel Oike, uem He-
HecHbrii 3KBaTOP?

I
@ BONPOCH! 1 ¢ agwe KOOp/MHATHI CBeTHJIAa Ha3BIBAIOTCA 3KBATO-

2. BeipasuTe B yIJIOBO# Mepe IpsAMOe BOCXOX/IeHHe, paBHoe 5 49
24 muH, 18 u 36 muH. 3. Yiuosoe paccrosane Cupuyca (o Bonb-
woro lca) ot [MonspHoit 38e31st cocrarnser 106°. [Monoxuten-
HO€ Wi oTpulaTesbHoe ckinoHenue umeer Cupuyc? 4. ITo koop-
AMHaTaM, TIPUBEIEHHBIM B CITMCKE SPKHUX 3Be3jl (Ipuaoxerne V),
HalIMTe HEKOTOpPBIE M3 HUMX Ha 3Be3JHOM Kapre. S. Onpenenure
110 KapTe KOOPAMHATHI HECKOJIBKHX APKUX 3Be3/1. CpaBHUTE 1Oy~
YeHHble JAHHBIE C KOODIMHATAMH, MPUBEIEHHLIMU B UX CITUCKE.

YIReE S 1. Bupasute B wacosoi wmepe 90°, 103°.
A

posaHus BbIGepuTe SICHYIO GesnyHHyl Houb. [Tocrasbre auad-
parMy, COOTBETCTBYIOILYIO MOJIHOCTBIO OTKPHITOMY OOBLEKTHBY,
cokycupyiite ero Ha HeCKOHEYHOCTb W HaTipaBbTe (hoToanmapat
Ha ITongpHyio 3Be3ny. HajieXHO yKpelluB ero B TaKOM TOJOXke-
HHWH, OTKpOJTe 3aTBOP Ha roj4aca Win Jac.

@. .3MAHME 3 CnenaifTe CHUMOK 3Be3mHOro Heba. /ina dpororpadu-

:.;. Py, 6 Haiizure Ha Monead HeOecHOMU cepbl ee OCHOBHbIE

KPYT'H, JIMHAW 1 TOYKH: TOPU3OHT, HeOECHBI 3KBATOD, HEOECHMI
MEepPHINaH, OTBECHYIO JIMHMIO, OCh MIPA, 3CHUT, IOT, 3amnal, CeBep,
BOCTOK.



§ 5. BuAMMOE ABMXKEHME 3BE3A

1. Boicota noAloca mupa Hag 20pu3oHTOM

PaCCMO'I'pHM, KaKOBa BBICOTA TIONIOCA MMPA HAI TOPU3OHTOM TIO
puCyHKY 2.5, Tie 9acTh HebecHOH ceps! 1 3eMHOM 1map u3obpaxe-
Hbl B [IPOEKLHHU HA TUIOCKOCTh HebecHoro mepunuana. [lycrs OP —
OCb MHPA, NapasiessHas ocn 3emmm; JQ — rpoekiivs yactu Hebec-
HOro KBaTOpa, MapaienkHOro 3KBaropy 3eminn; OZ — oTsecHas
Junvst. Torna BeicOTa MOMOCA MMPa HaZl TOPUBOHTOM /p = /£ PON,
a reorpaudeckas nmpora ¢ = £ Q,0,0. OYeBUIHO, YTO ST YIITBI
(PON u Q,0,0) pasnbl Mex1y COBOH, IIOCKOJIBKY MX CTOPOHBI B3a-
MMHO neprieHIuKyIsipabl (00, L ON, a OQ | OP). Orcrona creny-
€T, YTO 6bICOMA NOMIOCA MUPA HAO 20PUBOHIMOM PABHA 2€0epaPUHe-
CKOIL uiipome mecma nabmodenua: hp = ¢. Takum 06pasom, reorpa-
(pudecKyro WKMPOTY TIYHKTA HAOIONEHIS MOKHO OIPEeUTh, eCIU
M3MEPHTh BBICOTY I1OTI0CA MUPA HAJl TOPU30HTOM.

B saBucumoctn or mecra Habmoxarens Ha 3emie MeHseTcs
BUIT 3B€3THOrO Heba ¥ XapaKTep CYTOYHOrO [BUXEHHS 3Be3.

Ilpome Beero pasoOpaTbCsl B TOM, YTO U KAK TPOUCXOIMT, HA
nomocax 3emnu. Ilomoc — Takoe MecTo Ha 3eMHOM MIape, rjie och
MHpa COBIIANAET C OTBECHOM JIMHUEH, a HeDeCHbIH 9KBaTop — ¢ ro-
pusorTom (puc. 2.6). lna nabmonares, Haxoxsmerocst Ha Cesep-

Puc. 2.5. BelcoTa nonca mupa Haf ro-
PU3OHTOM

Puc. 2.6. CyTo4HOe nevkerHne
CBeTW Ha nontoce 3emnu

MonapHasa
3se3da

Puc. 2.8. BeicoTa ceeTuna
B KyNbMWUHALMK

Puc. 2.7. CyTO4HOE OBMXEHUE
CBETW B CPEOHMX LIMpoTax

HoMm nojmoce, [Tonsipras 3Be3zia BUOHA 0/1M3 3eHUTa. 3)1eCh Hajl ro-
PU30HTOM HAXOISITCS TOJBKO 3B€3/1bl CeBepHOro nonymapus Hedec-
HOIl cephl (C TooXUTENBbHBIM cKIoHeHHeM). Ha KO0xmom nomoce,
Hao00pOT, BAIHBI TOMBKO 3BE3/IbI C OTPULIATEBHBIM CKIOHEHHEM.
B o6oux cayyasx, ABUrasCh BCJICACTBHE BpAIIeHHs 3eMTi rapai-
JeITBHO HEDeCHOMY 3KBATODY, 3BE3/IbI OCTAlOTCS HA HEU3MEHHOW Bbl-
coTe HaJl TOPU30OHTOM, He BOCXO/IAAT U HE 3aXOJIsT.

OrnpaenmMcst ¢ CeBepHOro IOMOCa B MPHUBBIMHBIE CPEIHUE
wpothl. Beicota TTonaspHOl 3Be3bI Hal [OPU3OHTOM OyIer ro-
CTENEHHO YMEHBIIAThCS, OTHOBPEMEHHO YIOJl MEXIY IUIOCKOCTS-
MM FOpU30HTa M HebecHOro dKBaTopa Oyner yseiuuusarbes. Kax
BHIHO U3 PUCYHKA 2.7, B CpefHUX mmpoTax (B omiue or Cesep-
HOTO 10/1I0ca) Jiuiib 9acTs 3Be3s CepepHoro nosyuapus Heba Hu-
KOrga He 3axofuT. Bee ocranbHble 3ie3fibl kak CeBepHOro, Tak u
IOxHoro nonymapust BOCXOAAT U 3aX0IAT.

2. BbicoTa CBETUAA B KyAbMUHAUUU

rlpn CBOEM CyTOYHOM IBVDKCHUM CBETHJIA JBAXIIbl NEPECEKAI0T
HeGecHblid MepUIMaH — HaJl TOYKaMu fora M cesepa. MoMeHT Iie-
peceueHnsl HeOECHOro MEpPH/IMAHA Ha3bIBACTCS KYIbMUHAUUEl C6e-
muna. B MOMeHT BepxHeii KyTbMUHAITHK Ha/l TOUKOM 10Ta CBETIIO
nmocturaeT HauboJIblIeit BRICOTHI Haj ropu3oHToM. Ha pucynke 2.8



MOKA3aHo IOJI0XeHWe CBeTHIa B MO-
MEHT BepxHell KyabMuaanuu. Kak u3-
BECTHO, BbICOTA [10JI0Ca MUPA HaJl Io-
pusontoM (yron PON): hp = ¢. Torna
yroJi Mexny ropuszoHroMm (NS) u He-
OecHbiM 9kBatopoM (QQ,) bymer pa-
BeH 180° — @ — 90° = 90° — ¢. Yron
MOS, KoTOpblii BbIpaXaeT BHICOTY
ceetna M B KyJAbMMHAIIMM, MpPe.-
cTapisgeT cobol0 CYyMMy JBYX YIJIOB:
0,08 uMOQ),. BenuuuHy nepBoro u3
HHX Mbl TOJIBKO YTO ONpelNeNuIf, a
BTOPOM ABJIAETCS HE UeM WMHBIM, KakK
CKJIOHEeHHeM cBeTiIa M, paBHbIM J.

Takum o0pa3om, MBI ITOJy4YaeM creayiomyo hopMmyny, cBs-
3BIBAIOYIO BBICOTY CBETWIA B KYJIbMUHALIUY C €10 CKAOHEHUEM U
reorpauyeckoil IMMPOTOH MecTa HaboLeHus:

h=90°-¢ + d.

3Has CKJIOHeHHMEe CBETUJIa M OTIpelequB U3 HabmomIeHuil ero
BBICOTY B KYJIbMUHALIMK, MOXHO Y3HATh reorpa@uyeckyio mmpo-
Ty MecTa HabmoaeHus.

[Iponomkum Haie BOOOpaxXaeMoe IyTelIeCTBUE | OTIIPABUM-
CAl M3 CPeJIHUX IIMPOT K 2KBATOPY, reorpaduyeckas mmpoTa KOTO-
poro 0°. Kak ciieyer U3 TOJIbKO 4TO BhIBEAEHHOH (POPMYIIBL, 371€Ch
OCh MHUpa PacIoaraeTcs B IUIOCKOCTH rOPU30HTA, a HeOECHBIH K-
BaTOpP IPOXOAUT depe3 3eHuT. Ha 3kBarope B TeueHHe CYTOK Bce
CBEeTWIAa MOOBIBAIOT HAJL TOPU3OHTOM (puc. 2.9).

MonsprHas
3Be3na

Puc. 2.9. CyTouHOe OBuxe-
HWE CBETWUN Ha 3KBaTope

Bornp OCbl s
............. 1. B xakux Toukax HeGecHbIi 3KBATOP TiepeceKaercs ¢

JmHKei ropusonTa? 2. Kak pacrionaraercest 0cb MMpa OTHOCHTEJIBHO
ocu Bpaitexus 3eMan? OTHOCHTENBHO TUIOCKOCTH HebecHoro Mepu-
muaHa? 3. Kakoi Kpyr HebecHOii cceps! Bece cBeTHIa MepecekaioT
mBax/bl B cytku? 4. Kak pacrionaraioTcst CyTovHbIe ITyTH 3Be3Jl OT-
HocuTensHO HebecHoro s3kBaropa? 5. Kak o euy 3e3nHoro Heba u
€ro BPAILIEHHIO YCTAaHOBHTb, YTO Habmoaarens Haxomutes Ha Cesep-
HoM nomoce 3eMu? 6. B kakoM IyHKTe 3eMHOTO I1apa He BHIHO HA
omHo# 38e3ast CeBepHOro HebecHoro nomyrmapus?

%ﬂa : ynPNKHEHHE“ 1. l'eorpacrieckas nmpora Kuesa 50°. Ha kakoit
A

BBICOTE B 3TOM ropoie NpoUCXOJUT BePXHAA KY/IbMHUHAIINA 3BE31bI

AHTapec, CKJIOHeHMe KOTOpoii pasHo —26°7 Chenaiite cooTBeTcT-
pyloimis yeprex. 2. Bricora 3e3nst Ansraup B BepxHed KyibMUHa-
MK coctanisiia 12°, ckioHeHuWe 37O 3Be3mbl paBHO +9°. Kakosa
reorpagudeckas mmpora mecra Habmonenusa? Cuenalite HeobxonM-
Mbiii geprex. 3. OnpeneanTe CKIOHEHNE 3BE3/bI, BEPXHAL KyIbMU-
Hausl Koropoil Habmoaanack 8 Mockse (reorpaduyeckas iupora
56°) Ha Bbicote 47° Haa TOUKOI 1ora. 4. KakoBO CKJIOHEHHE 3Be3],
KOTOpbIE B BallleM TOpoIe KyIbMUHUMPYIOT B 3enute? B Touke wora’l
5% KakoMy yCJIOBAIO JIO/DKHO YIOBIETBOPATH CKIIOHEHHE 3Be3[Ibl,
4T00BI OHA ObUTa He3axomsules U1 Mecra ¢ reorpagIecKoH Mmupo-
Toit @7 Hesocxonsmeit? 6%, JoKaxuTe, YTO BBICOTA CBETIIA B HIK-
Hei KyJIbMHHALMK BhIpaxaetcst hopmyioiit i = ¢ + 8- 90°.

§ 6. F'oAMUHOE ABUXEHUE COAHLIA MO HEBY. DKAUITTUKA

Eue s riyGoko#t npesHOCTH, Habmonas 3a CojHlieM, Juoau o0Ha-
PYKWJIM, YTO €ro MoiyldeHHas BbICOTA B TEYCHME I0a MEHSCTCS,
KAK MEHMeTcs M BUJ 3Be3IHOro Heba: B HOJHOYL Haj FOKHOM
YaCThIO TOPU30HTA B PA3TMYHOE BpeMs TOfla BUIHBI 3BE3/Ibl pas-
HBIX CO3BE3IHI — Te, KOTOPhIE BUAHBI JIETOM, HE BU/IHbI 3UMOIA, 1
Hao6opoT. Ha ocHoBe 3THX HaOmonennit ObL Cie/ian BEIBOA O TOM,
qr0 CoJHLE repeMernaeTcs 1o Hedy, mepexo/is U3 0JIHOTO CO3Be3-
51 B IPYroe, ¥ 3aBepIlaeT MoMHbli 060poT B Teyenue roaa. Kpyr
HebecHoii cepel, MO KOTOPOMY IPO-
MCXOIUT BUIMMOE IOIMYHOE IBHIXE-
Ave CoJlHLA, HA3BAIM IKAUIINUKOU .

CosBesnus, MO KOTOPbIM IPOXO-
[UT SKIUITHKA, [OJIy4WIN Ha3BaHue
300UaKaibHblx (OT TPEUecKoro CloBa
«300H» — XuBOTHOe). Kaxmoe 301u-
akanbHOe co3pesnue ConHue riepece-
KaeT mpuMepHo 3a Mecau. B XXs.
K UX 4uCay J00aBWIOCh elle OHO —
3meeHocerr.

Kak BBl yxe 3HaeTe, riepeMenie-
Hue ConHua Ha ¢oHe 3Be31 — sIBlie-
Hue kaxynieecs. [IpoucxoauT oHoO
BCIIEICTBHE TOAMYHOrO OOpalleHus
3emnn Bokpyr Connua (puc. 2.10).

Pg

Puc. 2.10. JeuxeHue
ConHua no aknunTuke




[Toatomy sxymnTHKa NpenCTaBiIseT
co0o¥i ToT Kpyr HebGecHo# chepsl, O
KOTOPOMY OHa IepeceKaeTcs C IIoc-
KOCTBIO 3€MHOM OpOMTHL. 3a CYTKH
3emis mpoxomut mnpumepHo 1/3635
4acTb cBoed opburel. Benencrsue
sroro CoyHule nepemeraeTcs Ha He-
Oe nmpymepHO Ha 1° 3a Kax/abIe CYTKH.
IIpomexyTox BpemeHu, B TeueHue
KOTOPOro OHO ODXOIUT TIONHBIA KPyr
1o HebecHoli cepe, HA3BATH 2000.M.

M3 xypca reorpaduu Bam u3BecT-
HO, YTO OCh BpalLEHUs 3eMIH HaKJIO-
HEHA K MJIOCKOCTU €€ OpOUTHI IO, YI-
JIOM 66°3(). CnenosarenpHO, 3eMHOIH
9KBaTOP MMEET IO OTHOILUCHHID K
IUIOCKOCTH OPOUTHI HaKJIOH, PaBHbIA
23°30". TakOB HAKJIOH SKITUITUKM K
HeOEeCHOMY 9KBATOpY, KOTOPBIH OHA
NIePECeKaeT B ABYX TOYKAX: BECEHHEro
U OCEHHEro paBHOJAEHCTBUH. B atm
nuu (06braHO — 21 Mapra u 23 cen:
Ta0pa) CosHue HaxouuTcs Ha Hebec-
HOM 3KBaTope u umeeT ckiionenue (°.
O6a nmonymapust 3eman OCBEILAIOTCS
ConniiemM 0MHAKOBO: rPaHMLA AHS U
HOYM ITPOXOUT TOYHO Yepes MOJIOCa,
Y IEHb PaBEH HOYM BO BCEX IIYHKTaX 3emid. B meHs neTHero cosx-
uecroanust (22 mions) 3emis noepHyta K Comry comm Cepep-
HbIM NlofymapueM. 31ech crour 1eTo, Ha CeBepHOM Mooce — [10-
JIAPHBIH JIeHb, 2 HA OCTAJIbHOU TEPPUTOPHH TIONYIAPHS THU JUTUH-
Hee HOuM. B yienb netnero conruecroanua Connile nogHuMaeTces
Hajl IUIOCKOCTBIO 3eMHOro (i HebecHoro) okparopa Ha 23°30).
B nens sumuero conmnecrosuusa (22 nekabps), korma CesepHoe
HojiyLiapue ocBeraercs xyxe scero, CojiHIle HaXOIUTCA HUXeE He-
BecHoro sKBaTopa Ha Takoi xe yromn 23°3()

B 3apucumocty ot nonoxkerns CojiHua Ha SKIMITUKE MEHSeTCs
€ro BBICOTA Hal FOPU3OHTOM B TONIEHE — MOMEHT BEPXHEil KyJib-
MUHalu. Msmepus nosnynenHyio Bbicory ConHia 1 3Hasi ero cKIo-
HEHWE B 3TOT JIeHb, MOXHO BbIMMC/IUTH reorpapuyecKyio mmpory

MonapHas
339'25!.3

Puc. 2.11. Cyto4Hoe apuxe-
Hue ConHua Ha pasnuyHbIX
wupoTax

mecTa Hab/nomeHns. DToT cnocod |3iaBHa UCTIOIL30BAIICS I Ol
peJie/ieHIs] MECTOTIONOXEH s HabmoIaTeN s Ha Cylle 1 Ha Mope.

Cyrounsie mytu ConHIIa B THM PaBHONEHCTBUHA U COJIHLIE-
CTOAHMI Ha TIOMIOce 3eMiH, Ha ee IKBATOPEe U B CPEHMX IIHPO-
Tax IOKa3aHbl Ha pucyHke 2.11.

rozia MeHsgercs? 2. B KakoM HalpaBsieHUWH TTPOUCXOIUT BHAUMOE
ropuuHoe neuxkeHue ComHila OTHOCHTEIBHO 3Be3n’?

@ BOMPOC! 4 IMouemy nosnyxennas sbicora Conmia B TedeHue

9 i vnPAmHEH”E 5 1. Ha kaxko#i Beicote Connue ObiBaeT 22 HIOHA Ha

,h Ceseprom nomoce? 2. Ha kakoit reorpaduueckoii mmpore Conx-
ue 6GeBaer B nonaens B 3enwure 21 mapra? 22 mions? 3. B Kakow
JeHb oA IMPOBONWIMCH HAOMOAEHMS, €C/IU TTOIYACHHAS BBICOTA
Connua ma reorpaguueckoir mupore 49° 6bpra passa 17°30°7
4. TTonynennas peicora Connua pasHa 30°, a ero cKyioHeHue paBHO
-19°. Onpenenure reorpaMuecKyo MHUPOTY Mecra HabMOIeHHA.
5. Onpenenure monyneHHyio BeicoTy ConHUa B ApXaHrejbcke
(reorpadmyeckas mmpota 65°) u Amxabase (reorpaduyeckas miv-
pora 38°) B IHu JIETHErO ¥ 3UMHETO COJIHLIECTOSHUS. KakoBkl pas-
Juund BeicoThl CoNHIIA: a) B OJIMH M TOT Xe JeHb B 3THX TOPOIax;
6) B KaXIOM M3 TOPOJIOB B JHH COJHIECTOSHII? Kakue BBIBOJIBI
MOXHO CAENATH U3 MOJIYYeHHbIX Pe3yIbTaToB?

@BAAAHHE 7 Haiijure Ha 3Be3mHOW KapTe, TOMELISHHOH B
«IIIKOILHOM ACTPOHOMMYECKOM KajleHiape», 3KINUIITUKY U MPo-
CHeIUTe, TT0 KaKUM CO3BE3/IAAM OHA MPOXOHT.
3MAHHE 8 CocrasbTe B TeTpanu TadIHILy, B KOTOPYIO 3alMLINATE
koopauHathl COJHIA B JTHA PABHONECHCTBHUN M COMHIIECTOAHMH.
3AAAH”59 Onpenenure nonoxenne ColHLUA Ha SKIMITUKE U
ero JKBATOPHA/IbHbIE KOOPAWHATH HA CErOMHSIMHMEA NeHb. [ns
3TOTO AOCTATOYHO MBICIEHHO MPOBECTH MPAMYIO OT HOJII0Ca MHU-
pa K COOTBETCTBYIOLIEH AaTe Ha KPaio KapThl (IPUIOXUTH JTMHEH-
ky). CosHLIE JOJDKHO pacloNaraThCsi Ha KIMNTUKE B TOYKE ee
riepecedeH s ¢ 3TOM MpAMOM.

SAAAHME 10 VceranoBuTe 3B€3AHYIO KAPTY Ha TOIHOYD TOTO YHC-
jla, KOTZla BBITIOJHAETCA 3TO 3aJaHue. 3aluliuTe HECKOIbKO CO-
3Be3/Inii, KoTophle OyayT BUIHBI B OTO BpeMsd B I0XHOH, 3amam-






