
0

ATIIACH 3HAIbA

ACIPOHOMHJA

• BYK KAPAVIM o

BEOrPA L



MIL

BHBAHOTEKA ATAACH 3HA}bA

KH,HrA 4ETBPTA

VpeAHHK: AP CHe)xaHa ITejaKOBHh

ACTPOHOMHJA

IIpeBOA 11 CTpy4Ha peAaKgHja:

reoprHje IIonOBHh

capaAlIHx ACTpOHOMCKe onepcBaTopHje

y Beorpa,y

PeueH3Hja:

Hp4. MHAom BepManoBnhi

BHIIIH CTpy4HH capaAHHK

YHHBep3HTeTa V BeorpaAy

HacnoB opHrHHana: Tavole di astronomia. t 1968, C. E. Giunti Bemporad Marzocco, Firenze.

3ajeAHH4Ko HaAaH,e: ,ByK KapauHh". beorpaA, ,BCCeAHH MacAeuta", CapajeBo H ,MAaAHHCKa

KwHra", eby6.baHa. 3a HH ,ByK KapauHh": MoM4HAO Honor. Hh, AHpeKTop . AeKrop H xopeKTOp:

ropAaua HerpOBHh. TeXHH4KN ypeAHMH: MOM4HAO 5opbeBHh H MHAOpaA Pagoj4Hh . luraMna:

,MAaAHHCKa KiHHra", /by6Aaua. 1970.

m

no

m

r

as

10

r

ow



s M

YBOAHE HAHOMEHE

„Aa ce 3Be3Ae, yMOCTO ruro cjaje
yBex HaA Hamad rnaBaMa, Mory BH-
AeTH caMO ca jeAHe ranKe 3eMA,HHe
KyrAe, bVAH 6H y Ben.HKHM rpynaMa
Helipecra.HO OHaMO nyTOBaAH Aa Mo-
rpe H Aa ce AHBe qyAecx.ma He6a".

CeHexa

HHrepecoean,e 3a acTponoMujy Huicada Huje 6uao
Maao, jep ona od daeHuHa npueaaku naxuy na3xciby.
He6o je 6u.o u ocTaao t4ulb KOMe 4o6etc Tealcu. - IITra
je it zde je 3eMiba y 6ecxcpajy Bacuone? - nura ce
Koeexc u noxcytuaea da nponatie odzoeop.

Ho u Hoped uHrepecoearaa 3a oey o6aaCT nayxce
icod Hac nocroju eeoMa Maao nonyaapne acrpouoMcxce
aureparype. L(u.,b oeoz xcopucnoz u npaxrrutIHoz npu-
pytuuxca je da woo najcuupez 6poja tiuraAax4a pa3euje
unrepeco6an,e 3a oey Hayxcy u da nocaymcu xcao Mo-
depna u npaxcrwtna donyncxca aureparypa 3a y4erte
u oeiadaean, e rajnaha u,OCHOODUM 3axonuha Bacuone.

llpeeod „AcrponoMuje" npuaazotien je naulum
ycaoeu ua. Mane pedaKtjujcxce u3Mene eputeue cy y
ode.,briuia 0 acrponoMCxcuM oncepearopujaMa, MaAuM
naaneraMa , 3ee3daMa GUOJbu6UM cao6o0HUM oxcoM u y
odelbwy 0 Tunoauha 36e3da. Ki6uza je donyn,ena Kpa-
huM odeibKOM O HeKUM OCHOBHUM nojM06uMa n0a0-
xajHe aCTpOHOMUje.

Y Teicry neAa MQTeMaTUYKux gbopMyaa. K}vuza
Huje nucana Kao yu6enuxc , aau usa ceojcrea u3ean-
pe6uoz npupyanuxa: cucreMaru'Ha je, ca.ncera u ja-
cna. Ynopedno u3aazaH,e Marepuje Kpo3 rexccr U cauicy
Kod Hac ce eeoha Maao Kopucru, a u3eaupe6no noMa-
,ice OU3yeauoM nahtteH,y u nenocpednoM yn03Haeai6y
nocMarpauKux Merolla u npupodnux nojaea . Haxco KoH-
14U3Ha ,,,AcTponomuja" o6yxaara cxcopo cee o6.2acru
oee nayxce, yxa,yLiyjyhu paduoacrponoMUjy u acTpo-
Hayruxcy.

T. Ilonoeuh
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KPATAK YBOA

3aMHCAHMO Aa ce jeAHor BeApor
Aana HabeMO Ha y3BHwetby ca Kora
BHAHMO XOPH30HT y CBHM npaBL[HMa.
CyHue ynpaso 3aAa3H cnylUrajyhH
ce nOAaKO Hc1OA AHHHje xopH3oHTa,
a BHCOKO Ha He6y, Koje AHqH Ha
6ecxpajxy Kynony, jaB ajy ce cir-
hywHe CBerAe Ta44Ke gHjri ce 6poj
noCTeneno nosehasa HecrajatbeM
CyHUese cBeTAOCTH. To cy He6eCKa
Tena. OHa CKOPO csa BeoMa 6p30
Metbajy ja'HHy csora cjaja: paAH
ce 0 TaK03BaHOj cl4uHTu.7ayuju
(Tpenepetby). He6eCKa TeAa KOA K0-
jHx ona>KaMo CUHHTHAaUHjy jecy
36e3(e; Apyra, y AaneKO MarbeM 6po-
jy, ca cTaAHOM cBeTAOwhy, jecy nna-
Here.

3Be3Ae cy He6ecxa Tena orpoMHHx
AHMeH3Hja ca COLICTBeHOM cBeTA01U-
6y, AOK Cy AHMeH311je nAaHeTa AaAe-
KO CKpOMHHje. IIAaHeTe ce HaAa3e Ha
penarHBHO MaAHM Aa,bHHaMa OA 3e-
MA,e H HeMajy conCTBCH cBeTAOCr.
MoxceMo Aa Hx BHAHMO 3axBaA,yjy-
hH oA6Hjatby CyHVeBe cBCTAOCTH OA
tbnxose nOBpmHHe.

llocMaTpatbe He6ecKHx TeAa yxa-
3yje Ha H,HXOBO 3ajeAHHVKO npHBHA-
HO KpeTal,e OA HCTOKa npeMa 3ana-
AV, OKO jeAHe 3aMHwIbeHe oce, Koja
ce noxnana ca 3eMA,HHOM pOTaUHO-
HoM ocoM a Kojy Ha3HBaMo caeTCtca
oca. AKO ynpaBHMO cororpa4CKH a-
napaT npeMa He6y, (^HKCnpaMO ra H
CKCnOHHpaMO HexonrKO gaCOBa, A0-
6nheMo Ha pa313HjeHoj nAOVH HH3 oA-
cevaKa KOHUeHTPHW-1HHX KpyrOBa, pa3-
AHzLHTOr cjaja. OBH KOHL;CHTPHMHH
OACe4LZH npeAcTaBMajy Tparose 3Be-
3Aa, Koje cy 6HAe o6yxBahexe BHA-
HHM noA,eM 4 oTorpa4cKor anapara.
VKOAHKO osaKBo CHHMaH,e o6aBMa-
MO ca CeBepHe 3eMA,HHe nOAyAOHTe,
BHAeheuo, y rOTOBO 3ajeAHHMKOM
cpeAHwry OBHX ogceuaxa Kpyrosa,
llonapuy 3ee3dy - llonapy. IlowTo
Ce Ilonapa Hana3H y HenocpeAHOj
6AH3HHH CesepHor nova, jeABa Aa he
yueCTBOB TH V KPV)KHOM Kperatby
APyrHX 3Be3Aa, KOje Ha3HBaMO dHee-
Hu.M KpeTatbeM.

IlocMarpatbeM He6ecKnx TeAa Ha
CeBepxoj He6ecKOj nonyAOHTH MorV-
he je VOVHTH Ta4Ky npecexa cBer-
CKC oce ca He6eCKHM CBOAOM. .ry
Tavxy Ha3HBaMO Ceeepuu He6ecKu
non. Ha HCTH Ha,4HH, Ha Jp>KHoj no-
AyAOnTH Mo>Ke 6HTII oApeheH J}'.xCHI
He6eczcu non. CaIHM nocMarpave-
BHM McCTOM Ha 3eMmH OApebeH je
noAo>Kaj jeAHOr OCHOBHOr npasua.
To je npasaU KOjH 3ay3HMa KoHau
yainpeHor BHCKa . OH je ycnpaaaH Ha
pasaH xopH3oHTa a Ha3Hna ce eepTu-
xa,ia. IlpoAyxceH y MHC:uaMa HaBH-
me OBaj npasau npo6Hja He6ecKH
CBOA V TavKH Koja ce 3oBe 3eHUT,

a npOAV)KeH HaHH>Ke, HCnOA Hamer
BHAHKa , ceve He6ecKy nonynonTy y
ragKH Koja ce 3oBe Hadup.

AKO 3Be3Ae H nnanere nocMarpaMo
y TOKy BHwe HOhH , BHAeheMO Aa 3Be-
3Ae OCTajy y HCTOM nOAO>Kajy jeAHa
npeMa Apyroj, 36or qera ce H 30By
HexpeTHutle, AOK ce nAaHeTe noMepa-
jy y OAHOCY Ha 3Be3Ae Kao n.ITO H
o3Hagasa IbHXOBO HMe (Ha rp1KOM
nnanerec 3Ha9H ,AyTaAHue"). PeAa-
THBHa HenoMHLLHOCT 3Be3Aa oMoryha-
Ba Aa Hx rpynHweMo y CKynHHe KOje
30BeMo ca3ee,fcha.

IIpH6AH KHO Ape 2500 rOAHHa rpq-

KH Hay4HHK H 4HA0304 AHaKCHMaH-

Aap MHCAHO je Aa Cy 3BC3AC 3AaTHH

excepH npHgBpwheHH 3a yHyTpaw-

tby CTpaHV KPHCTaAHOr 3BOHa. YTH-

caK Aa ce He6ecxa TeAa HaAa3e Ha
Aonracroj HOB UIHHH - He6eclcoj
cr,6epu canto je npHBHAaH, a noTH4e
OA HeMoryhHOCTH Aa OUeHHMO Koja
cy HaM He6eCKa TCAa 6AH>Ke a Koja
AaA,e. He6ecxa c(^epa He nOCTOjH a-
AH je y HaVuH H3pa3 cagyeaH 3a onn-
CHBaH,e HPHBHAHHX ne6ecKHx Kpera-
H,a. IIpHBHAHa HenOKpeTHOCT 3Be3Aa
nOCAeAHL[a je BeAHKHX yAaMeHOCTH
3Be3Aa OA 3eMA,e. IIpeua ToMe, ca-
3Be>xdia HHCy cTBapne CK%II Hre, Hero
rnpHBHAHe.

Ha He6y ce nOHexaA BHAe noxpeT-
Ha He6eCKa TeAa 4yAHOr o6AHKa, ca
CBeTAHM je3rpoM npaheHHM AyrHM H
n O3HPHHM penoM. To cy zcoiere.
MCbyTHM, Lrecro ce Ha He6y MOry BH-
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ACTPOHOMCKH ATAAC

06AHK H IIOAOJKaj 3eMA.e HpeMa Bepoeawy cTapHx

HHAyca

717.11, j

OKpyrAHHa 3eMAe _qgCMarpaH!'.

CxeMa reoueHTpHVHOr cHCTCMa caeTa

ETaAOH McTpa H3AHBeH OA

MaTHHC H HpNAHjvMa, KO-

jH ce vyea y MebyxapoA-

HOM 6Hpoy 3a Tea(HHe H

mepe y Ceepy . Merap je

OKO AeCeTMHAHOHHTH AeO

YeTBpTHHe 3eMe,HHOr Me-

pHAHjaHa.

06AHK 3eM^e HpeMa HajHOBHjHM pa4yHHMa.

Cn1bOHITeHOCT nonoBa = 1/297.



AeTH CjajHH TparOBH , KOjH, nOHITO

Cy Kao 3pauH npeuiAH npeKO He6a,
HeCTajy 3a TpeH oxa. To cy Mere-

opu. Pelt je 0 TaMHHM TeAHMa pa3-
HHX BeAH9HHa : OA CHTHHX KaMHmaKa

na AO HeKOAHKO CTOTHHa KHAOMeTa-

pa y npeuHHKy. rjpOAacKOM KPO3 aT-

Moc4epy 3eMA,e, ycneA orpoMHe 6p-
3HHe H OTnopa Ba3Ayxa 3arpenajy cc
A ycljasajy. Face ce H3AacKOM H3

3eMMHHe aTMoc4epe HAH nOliTO Ce

y tboj HCTone. Cjajnnja MCTeOpH Ha-

3HBajy ce 6oAudu.

IIpH BeApoj HohH 6e3 Mecexime ca
ocMaTpavHHue MO)Ke ce 3ana3HTH
6AeAH nojac HenpaBHAHOr 06AHKa
KojH ce npocrnpe npexo uenor He6a.
To je MAemnu I7yr. IIITa npeAcraBA a
Taj 6AeAH nojac peluno je FaAHAej
(1564-1642). YnepnninH CBOj npBH
AorAeA Ha MAe4HH IIyT riOCTaAO My
je jacHO Aa je MAe4HH HyT cxyn Be-
OMa CHTHHX 3Be3Aa, KOje ce He MOry

BHAeTH cAo6OAHHM OKOM.

Ayp6HHOM 3ana)KaMo join jeAHy

BPCTY CBeTAHAa, KOja HMajy H3rAeA

MaAHX ''KA aAH HaAHK 'Ha riapy HAH
MarAy. 1925. rOAHnHe OTKPHO je aMe-
PHmKH aCTPOHOM Xa6A Aa cy OBa

CseTAMAa AaAeKa ,OCTpBa BacHOHe",

Tj. OrPOMHH CKVHOBH 3Be3Aa cAH4HH
MAe4IHOM rHyTy. OBH o6jeKTH Ha3-
BaHH Cy 8anza.aaxruHKe Ma2/iune HAM
zanaucuje.

Y H3BeCHHM BpeMencKHM nepHOAH-

Ma MO)Ke HaC H3HeHaAHTH nojaBa
Meceua ca HCTOMHe cTpane, OAMaX

noCAe 3anacxa CyHI a. Meceu cc Kpe-
he Ha He6eCKOM CBOAy CAHLIHHM ny-

TeM Kao H 3Be3Ae. AKO CTpnA,HBO

npaTHMO H,eroBO KpeTaibe HeKOAHKO

AaHa, 3ana3nheMo Aa Meceu KaCHH V

OAHOCy Ha 3Be3Ae, npH meMy xaCHH H

mac H,erOBe nojaBe Ha He6y. Ono y-
Ka3yje Aa je Meceu noKpeTHO He6e-
CKO TeAO, H Aa cc xpehe Meby 3Be-
3AaMa y cMepy npeMa HCTOKy.

Haj3aA Mo)KeMo npHMeTHTH Aa

3Be3Ae, Koje Cy 6AH)Ke HonapB, y Ha-
1LHM reorpa4CKHM LiIHpHHaMa, ocTa-

jy CTaAHO BHAA,HBe, JITO 3HamH Aa

HM je IPHBHAHa AHeBHa nyTaH,a y-
BeK HaA XOpH30HTOM. To Cy TaK03Ba-

He quplcyhnompHe 3ee3de.

KaAa cc Ha HCTOKy jaBH cna6a
cBeTAOCT, no XOMepOBoj neCMH Ao-
Aa3H ,pyMeHa 3opa" Aa HaM Ha,jaBH
6AH3HHy CyHmese nocere. OHO he
Ay)K He6a npel-iH CAHqHy nyTax,y
Kao H 3Be3Ae.
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3EMA,A

O6AHK H AHMeH3Hje 3eM,e

3ao6A,enocT 3eMA,HHe HOBPIHHHe

AaHac je jacHO BHAA,HBa Ha 4oTO-

rpa(4njaMa CHHMA,eHHM ca BeAHKHX

BHCHHa nOMOhy HHCTpyMeHaTa no-
CTaBMbeHHX Ha Be1ICra•1Ke caTeAHTe.

OBe (pOTOrpa(pnje npy)Kajy BeoMa
HenocpegaH AOKa3 0 AonTacToM o6-
AHKy 3eMA,e, o meMy cy nojeAHHH
4)HAO304,H H MaTeMaTHmapH aHTHM-
Kor Ao6a MorAn caMO Aa Harabajy.
V pee KaAa je Hayxa TeK nomeAa
Aa cc cTBapa, A,yAH cy HMaAH Haj-
pa3AHVHTHje norneAe o o6AHKy 3eM-
roe: jeAHH cy je 3aMHWMaAH y o6-
AHK: norame KOja rIAHBa Ha BOAR,
ApyrH je AP)K AM 3a noAYA(YnTaCT
6per no HBHuH nogynpT cTy6oBHMa.

H3rnega Aa cy BaBHAOHgH npBH Ha-

CA THAH npaBH 06AHK 3eMMe, an cc

TO ca3Hane KOCHAO ca H,HXOBHM Bep-
CKHM TpaAHL[HOHaAHHM CXBaTan,HMa,

npeMa KojHMa je He6o HMaAO O6AHK

3BOHa KOje je nOKpHBaAO 3eMMy. 3a-
TO Cc H HHCy YCyAHAH Aa o6eAOAaHe

0110 MTO HM je H3FAeAaAO OLIHrAeA-

Ho, sere npenycTnuie CAo6oAoyMHH-

jHM FpuHMa Aa TO ymUHe .

HeKa CBeAOmaHCTBa roBope Aa je
TaAec ca MHAeTa (oKo 630-540
roA.) 3Hao Aa 3eMA,a HMa o6AHK Aon-

Te, LHTO yKa3yje Ha H,eroBO n03HaBa-
ibe xaAAejcKe acTpoHOMHje. IIpBH y-
meHHK TaAeCOB , AHaKCMMaMAap (OKO
610-547. roA.), ymiio j e Aa 3eMMa H-
Ma 06AHK 6y6iba xojH 6e3 ocnoHUa
Ae6AH CA060AHO y Ba3Ayxy. He6o je
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ACTPOHOMCKH ATAAC

11 °45' 11 °45'
11°45'

npHBHAHa nyTali .a CyHµa npu uAHa .n

KpajeBNMa OKO eKB
K BHMH

a70pa. - -
-C LI9QH-

i npNBHALIa pOTallHja He6eCKOC CBOAa.

Cepnja -

A litxwj

AeTo

[Iponehe
H jeceH

3HMa

BHCHHa CyHHa

IIaA XOpH3OHTOM



3aMHIllA,ao y 06AHKy Aonre V MHjeM
Ce CpeAHIUTy HaAa3H 3e\ a. OH je
npBH BecHIIK reoueHTpI1YHor CyHMe-

BOr CHCTeMa. IIHTaropa (V sex npe
H. e.) H npBH nnTaropejUH \MHAH Cy
Aa cy 3e\.-.a na n nAareTe AoHTa-
cTor o6AHKa. HO H.HXOBOM npBo6HT-
HOM CXBaTalby 3eM,ba 3ay3HMa cpe-
AHLUTC BaCHOHe. OKO Tor cpeAHLHTa
o6phe ce KpHCraAHa c4epa 3Be3Aa
nexpeTHHua, a y Iboj Ce o6phe ce-
AaM KOHileHTpHMHHX c epa OA KOjHX
csaxa nocH no jeAHO OA ceAaM no-
KpeTHHx ne6ecKHx Tena: Meceu,
Mepxyp, Berepy, CyHue, Mapc, Jy-
nHTep ii CarypH. ApHCTOTeA (384-
-322. rOA.) je y6eAA.HBItM HayMHHM
pa3AO3HMa Aoxa3ao Aa je 3eiA,a o-
Kpyrna, no3HBajyhH ce Ha MHn,eHH-
uy Aa je, npn CBaKOM noMpavelby
Meceua 3eMibHHa ceHKa 6aieHa Ha
Meceu orpaanvexa 'Kpy)KHOM AHHH-
joM, INTO je Moryhe canto rlpH Aon-
TacToM 06AHKy cable 3eMAe. V XVI
sexy n03HaTH nOpryrancxn MopennO-
Bau MarenaB npBH je onnoBHO oxo
CBera H THMe pa36H0 H noCAeAlbe
CyMlbe y AOHTaCTH O6AHK 3eMA,e.

3eitba HHje casplueHa AonTa. MH-
cao o caBpuienoj C4epHMHOCTH Hany-
wreHa je cpeAHHOM XVII Bexa. Me-
peibHMa je 6HAO yrapheHO Aa je 3eM-
ba IIC3HarHO CHPoOLITeHa Ha nOAOBH-
Ma n 360r TOra je 3a 3eMbHH o6AHK
npnxBaheH Ha3HB 06PTHu enuncou6
(TaKO ce 30Be reno KOje Hacraje o-
6pTalbeM eAHnce OKO Mane oce, Koja
y cny iajy 3eMtbe oArosapa 3eMA,H•
HOj OCH o6pralba). IlpeUH3Ha Mepe-
iba TOKOM npOLHAOr BeKa nOTBpAHAa
cy Aa ce 3eMtbHH 06AHK pa3AHKyje H
OA oOpTHor eAnncoH Aa, n Aa CV Te
pa3AHKe MaAe H HenpaBHAHe. Y )Ke-
ibH Aa ce HCTaKHe caCBHM noce6aH
06AHK 3eabe, yBeAeH je 1873. roAnHe
Ha3HB zeoud. OA raga ce o6pTHH e-
AnnCOHA KOpnCTH canto Kao noMOh-
na noaplunua . AHMeH3nje eAHHCOH-
Aa Kole Cy Haj6AH)Ke reoHAy paey-
Hare cy Brine nyra, H Haj3aA Cy
1924. roAHHe npnxsahene 3a MehiyHa-
poAny ynoTpe6y H3paMynaTe BpeAHO-
CTH J. Xej4opga:

CKBaTOpCKH IOAYnpe4HHK

R y KM 6378,39

nonapHH nonYIlpetiHHK

R' V KM 6 356,91
pa3AHKa H3Mehy
nonynpeMHHxa

RHR',R - R'yKM 21,48
R-R' 1

Cn,bOIIITeHOCT -
R Z97

Ay)KHHa MepHAHjaHa

y KM 40009,2
AY)KHHa eKBaTopa
y KM 40076,6
nOBpilHHa 3eMMe

y KM2 510 100 934
3anpeMHHa 3eMMe

y KM3 1083 300 000 000

H3 nopeMehaja nyral-ba 3eMA,HHHX
BeLHTagKHx careAHTa 3aKA,y'eHO je
Aa OnlUTH 06AHK 3eM2be HHje 06PTHH
Beh TpoocHU e.iuncou6, OAHOCHO Aa
je H 3eMMHH eKBBTOp eAHnca. Be-
AHKa oca eKBaropcxe eAnnce Ayxca
je 3a oxo 400 M OA MaAe oce. IIoBp-
IHHHa HHAHjcxor oxeaHa 6AHxca je
3aro 3a OKO 200 M 3eM wioM cpeAH-
Urry 0A nOBPLIIHHe ATAaHTCKOT OKea-
Ha. McTOAaMa noMohy BeIITaMKHX
CaTeAHTa yCTaHOBA ,eHa je Beha Crir o-
LHreHOCT jy)KHe 3eM.bHHe 7IOAyAOHTe
y OAHOCY Ha CeBeplly. OBO yxa3yje
Aa 3eMtbHH OnIllTH 06ALIK HHje HH
TPOOCHH eAHnCOHA; CAHMan je Kpyul-
UH H Ha3HBa ce anuoud.

3EMAaHHA AOIITA

CaCTaB yHyTpaunt;OCTH 3eMA,e

0 ynyTpaiui- eM cacTasy 3eM ,e ma-

AO ce 3Ha. ByuloTHHe npH Tpa,Kelby

nerpoAeja Aonnpy HajsHLue AO 8 KM

Ay6HHe . IIOBpIHHHCKH CAOj 3eMA,e
Ha3HBa ce nuroclfiepa ( lithos Ha
rpMKOM 3Ha4H crena ). Ay6HHa AHro-

cdepe H3HOCH OKO 50 KM. V ysanaria

AHToc4epe Hana3e ce oKeaHH H Mo-
pa. IIowTo je ropibH CAOj AHTOC(j)e-

pe cacTaBAoeH yrnaBHOM OA CTeHa V
KojHMa npeoBAahyjy CHAHUHjyM n a-

AYMHHHjyM , A06H0 je Ha3HB CVaJI

(CHAHuHjyM H aAyMHHHjVM ). AOH,H
CAOj AHTOC4^epe 6orar je CHAHKaTH-

Ma rBo)Kba H MarHe3HjyMa H 30Be ce
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ACTPOHOMCKH ATAAC

CcpiQa

ATMOCZEPA
AHPEKTHH

CHAA ( AHTOC4Cpa
) TAAACH

CHMA

HHOECHMA

HH(DE

I

EHHUEHTAP

npOCTHpaHse CeH3MHWKHX TaAaCa.

V V'WTDaWHACTH 3eMAse.
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cuwa. H0MeHyTH Ha3HBH IIOTHgy OA
npBHx cAOBa eneMeHaTa KOjH Y CAO-
jy npeoanabyjy.

CpeAH,H 3eMMHH CAOj, Ha3BaH Hutie-
cuma, HaAa3H ce 36or BeAHKor npH-
THCKa y aMop(IHOM, CTaKAaCTOM CTa-
H,y. IIo cxBaraH,y HeKHx ayropa y
H,eMy npeoanabyjy OKCH,9,H McTa-
Aa, a no ApyrHMa osaj CAOj ce ca-
CTOjH oA cHMa - MaTepxjana H3Me-
waHor ca MarepxjaAHMa 3eMA,HHor
je3rpa.

3eMA,HHO je3rpo npocTHpe ce CIA
2900 KM AO ueHrpa 3eMA,e. Cacroj H

ce norAaBHTO oA rBO )KBa H HHKAa, Te

oTyAa H nOTH4e Ha3HB Huq5e. TeMne-
paTypa-je3rpa je oxo 5000` C. CneI H-
4 'u-la Te)KHHa mace 3eMA,HHor je3-
rpa onaAa yAaA,asameM oA 3eMbH-
HOr cpeAHwra. H114)OCHMa H Hur¢e
3ajeAHo 30By ce 6apucriepa.

CBe BOAC Ha 3eMA,HHOj nOBpwHHH,

xoje 6H npH jeAHaKoj pacnogeAH HMa-
Ae Ae6.bHHy oxo 2 KM, 'IHHe xu6po-
cq6epy.

ATMOCDEPA

3eMA,HHa AOnTa onxoA,eHa je CAO-
jeM Ba3Ayxa KOjH 30BeMo ar,Moc(pe-
pa. ATMOC4)epa, 3ajeAHo ca HajBH-
IuHM cnojeBHMa AHTOC4epe H XHApO-
ccpepe, 9HHH 6uoc(><iepy Tj. Ccepy )KH-
BOTa rqe ce pa3BHja x(HBOT A,yAH.
)KHBOTHrba H 61I axa . Ba3AyWHH O;
MOTalq ce nocTenexo pa3pebyje yAa-
A,aBaE,eM oA 3eMA,e. BHCHHa CAO j a y
KoMe je Moryfl )KHBOT ueHH ce Ha
10-13 KM H3HaA 3eMA,HHe noBpwH-
He. Ba3Ayx ce cacrojH HajBehHM Ae-
AOM OA MCwaBHHe a3OTa H KHCeOHH-
Ka (78, 1% 3anpeMHHe 4HHH a3oT, a
20,9% YHHH KHceOHHK ), AOK je MaAH
npoueHaT APY HX racoBa: aproHa, yr-
A,eH-MOHoxcH4a , HeoHa , xeAHjyMa,
KPHnroHa H BoAouHKa . Ba3Ayx caAp-
)KH H npoMeHA,HBy KOAHMHHy BOAC
y 06AHKy BoACHe nape , Kamm, AeAa
HTA; 3arHM , Ty Ce HaAa3H OpraHCKa
H HeopraHCKa npaUIHHa , H Haj3aA
qHTaBa cepHja pa3HHX MOAH4 HKaI.III-
ja. OA H3BaHpeAHe BaxcHOCTH je y-
Aora O30Ha ( aAOTpOnCKa MoAH4HKa-
unja KHceOHHKa ). OH ynHja yATpa-
BHOACTHa 3pa-IeHa (3pa'4emm,a MaAe

TaAacHe Ay)KHHe), Koja noTHVy ca
CyHIja H 3Be3Aa, a noceAyjy BPAO
CHa)KHy aHTH6H0A0LUKy Mori, pa3apa-
pajyhH CB KH o6AHK )KI4BOra. YATpa-
BHOAeTHH 3pauH CyHua HMajy cna6o
joHH31ipajyhe AejCTBO Ha MOAexyne
ABOaTOMHOr KHCeOHHKa (02).

ATMOC4epCKH npHTHCaK

Ba3Ayx HMa Tex(HHy Haxo je TO
CKOPO HenpH.HeTHO. TeWHHa Ba3Ayxa
H3a3HBa npHTHCaK KOra HHCMO cBe-
CHH, nOIIITO y HaweM OpraHH3My no-
CTOjH CAHigaH npHTHCaK CynpOTHor
cMepa.

ATMOC4epCKH npHTHCaK MepH ce
6apotterpoM. Pev 6apoMeTap je rp--
Kor nopeKAa H AOCAOBHO 3HagH „Ste-
pa 3a Te)KHHy". IIpHTHcaK KOjH aT-
Moc4epa BpIHH Ha Mopcxoj nospwH-
HH npH TeMneparypH OA O' C jeAHaK
je npHTHCKy KOjH BPIUH )KHBHH cTy6
BHCHHe 760 MM. BapoMerapcxa Mepe-
Iba Beha OA 760 MM KapaKTepxwy
BUCOJC npurucax; Mepelm,a HHKAa OA
760 MM I13pa)KaBajy Hu3aK npurucaKc.
ATMoc(4epcKH npHTHcax ona,2a ca
noaehiaH,eM BHCHHe aAH HCTO Taxo 0-
naAa m ca noaehiaH,eM TeMneparype
H BAa)KHOCTH. Y cTBapH, ronao Ba3-
AyX AaxwH je OA xnaAHOr, a BAa)KaH
Ba3Ayx AaKU1H je OA Cysor. To o6-
jawrbasa 3awro ce 6apoMerap neH,e
KaAa je Aeno (cyso) BpeMe , a 3alTO
ce cnywra KaAa je PY)KHO (BAa)KHO)
BpeMe.

IIoAeAa aTMoc4epe

3eM ,HHa aTMocdepa noAeA ,eHa je,
pa' yHajy6H npaaau OA 3eMMHHe no-
BpwHHe HaBHUI , Ha: Tponocipepy,
crparocgbepy, jonoccbepy H e23oc,be-
py

Tponoc4epa je CAOj y KoMe Cc Ao-
rabiajy cBe BpeMelmcxe nojase, a npo-
Tewe ce Ao 13 KM BHCHHe . OHa ca-
AP KH OKO TPH qeTBPTHHe yxynHC
Mace Ba3Ayxa, a BCPOBaTHO CKOPO
CBy BOAeHy napy.

Y Tponocdepu pa3AHKyjeMO ABe

o6AaCTH . HHKAa O6AaCT AO OKO 3500 M

BHCHHe , OKapaKTepHCaHa cpeAlbHM,

KOHCTaHTHHM CaCTaBOM aTMOC4epe,

cpeAHHITe je BpeMCHCKHX rlpoMeHa
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Koje cc MaHH()eCTyjy V BHAy Berpa,
KHUie , o6Aaxa, cHera, rpaAa H rpm-
.baBHHe (SHAH Ta6. A/4). BHiHa o6-
Aacr Tponoc4epe je BpemeHCKH MHp-
SiHja. H3Mehy Tponoc(pepe H cTparo-
crepe Ha.Aa3H cc rpononay3a. FbeHa
BHCHHa HaA 3eMA,oM HHje HCTa 3a
CBe Ta4Ke Ha 3em,H. HAyhH OA no-
AOBa npema eKBaropy BHCHHa Tpono-
nay3e Meiba cc OA 9-17 KM. PaAHo-
coHAaMa je yTBplieHO Aa Tpononay-
3a Hurve3aBa y aHTapKTHgKOj o6na-
CTH 3a Bpeme 3HMe.

CTPaTOC4ePOM je Ha3BaH nojac H3-
HaA TpOnoccepe. OH Ce OAAHKyje nO-
r.%aBHTO XOPH30HTaAHHM KpeTaibHMa.
TeMneparypa oBor cnoja je yBeK Ay-
6OKO HCHOA Ta4Ke CMp3aBaiba, atn
6e3 H3pa3tiTtije 3aBHCHOCTH OA BHCH-
He. TeMneparypa Ce OBAe Melba a,iH
y XOPH3OHT AHOM npaBi;y. Yc,\eA ro-
TOBO HenpoMeH)bHBe TCmneparype ca
BHCHHOM, crparoc4epa npeAcTas.ba
cAOj BeAHKe CTa6HAHOCTH. H3HaA
crpar(>C4)epe, LIHja HajBeha BHCHHa
Aonnpe Ao 50 KM, Hana3H cc npeAa3-
Ha 06AaCT crparonay3a. By KapaK-
TepHiue nporpeCHBHO onaAaH,e reM-
nepaType. Ha OKO 60 KM BHCHHe npe-
Aa3H cc y joHoccpepy.

JoHOC4epy 4HHH rpyna jOHH3OBa-
HHx C.%ojeBa, KOjH cy npBeHcTBeHo
noc.%eaxua y.%TpaBHOAeTHOr 3patieiba
CyHUa. OBO 3pa9eH,e jOHH3yje BHCO-
Ke aTMOC4epCKC cnojeae 4opMHpajy-
hH HenopeMeheHy jonoc(^epy. JoHO-
c epa HMa BeAHKH 3Haqaj 3a pa,],Ho-
-Te.%erpa4iijy. H>oj cc npF-nHicyje npe-
AaMaibe, caenjaH,e H ynHjaH,e pa-
AHO-Ta.Aaca. EAeKTpoMarHeTCKa me-
pewa oAjeKOM VTBPAHAa Cy nocToja-
tbe joHoccpepcKHx CAOjeBa.

Er3oc4)epa je Ha]BHUIH CAOj aTMO-
c4epe (120 KM). V OBOj o6AacTH
Hacraje nojaBa nonapne ceernocru.

!'3POLU, H EHAOTEHHX IIPOME-
HA 3EMA,HHE HAACTHLIHOCTH

EHAoreHe nojaBe Cy oHe, Koje Ha-

CTajy y 3eMtbHHOj KOPH H KOje repo-

y3pOKyjy, AHpeKTHO HAH MHAHpeKT-

HO, HepaBHHHe 3emi.HHe nOBpluHHe

noxepaibe\t 3eM.biiHe mace. Haj3Ha-
vajHHje eHAOreHe cane cy: By.%KaH-
cKe epynuiije, 3em:bOTpecH H oporeH-
cKa nomepatba.

ByAKaHCKe epymuf je

HOA Ha3HBOM ey.IKQHu3aM noApa-

3yMeBajy cc CBH reoA0u1KH npouecH,

npH KojHma cc ycHjaxa, reyHa maca
3eM.bHHe yHyrpaUhEbOCTH - MazMa,

npoonja AO nOBpiuHHe 3eMA,e H H3-

6iija Kao iaea. IIoMepatbeM 3eu,ii-

He KOpe HacTajy noMepaH,a H y mar-

MH. OHa nOA jaKHM npHTHCKOM np0-

AHpe y Buwe c%ojeBe, yrncxyje cc
N, nyKOTHHe 3eM.bHHe Kope , pa3MHqe
Hx ii 4ecTO npo6Hja Ha noBpiuHHy
H3AHBajyhH cc Kao AaBa. H36aUHBa-
ibe MaTepHjana y y>KapeHOM BHAy
npeAcraBA,a aynicancicy epyni4ujy.
AaKUlH AeAOBH AOCTH)Ky raga BHCH-
Hy H AO 7 Km, a AeAOBH y reqHoM
H 4BPCTOM CTalby raAO)Ke cc OKO
rpOTna, npaBehH TaK03BaHH 6yiIKau-
cicu 6pez Ha 4HjeM Bpxy nOCTOjH
ulynAbHHa n03Hara nOA HMeHOM Icpa-
rep. KpaTep cc cnyuira Ao acapulura
H3 Kora CTpyjH rac H ycHjaHH Te9HH
AeAOBH 3eMA,HHe yHyTpaluH,OCTH.

3eMn,orpecH
IIoA 3eM.borpecuMa noApa3ymeBa-

MO ApxraH,a H TanaCaiba Ha nOBp-
LUHHH 3emA,e H3a3BaHa pa3ARMHTHM
y3POLHMa y BehHM HAH MaibHm Ay-
6nHaMa 3eM bHHe Kope. V 3aBHCxo-
CTH OA y3poxa Mo)KeMO Hx nOA AHTH
y TPH rpyne: reicron cice, eynicaxcice
H VpeuHCKe.
McCTO oAaKAe noAa3H 3eMA,OTpec

Ha3HBa cc xunoi4enrap. XHnoueHrpy
HAH nOA3eMHOM UeHTpy 3eMt,OTpeca
oAroBapa jeAHa Ta4xa Ha noBpinxHH
3eM.be Koja je Haj6AH)Ka ueHTpy 3e-
mtborpeca a Kojy Ha3HBaMO enur4eH-
rap. 3emA,orpeC cc npocTHpe y36y.rc-
HuM (AOHrHTyANHaAHHM ) H nonpe't-
HuM (TpaucBep3aAHHM) TaAacHMa.
KOA y3Ay)KHHX TaAaca, TaAacaH,e me-
CTHua BpWH cc y npaBUy HanpeAo-
Barba TaAaca. LlonpegHe TaAace oA-
AHKyjy BH6pauHje Koje cy ynpaBHe
Ha npasau npOCTHpaH,a. PerHcTpoBa-
ibe 3eMbOTpeca BpiuH cc noMohy ce-
u3MOz pa(fia.
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OporeHCKH noKpeTH

H3y4aBaHia 3eMA,HHe Kope cy no-

Ka3aAa Aa cy MaTepHjaAH KOjH caiIH-

FbaBajy 3eMbHHy KOPY 6HAH H3AO-

)KeHH OrpoMHHM npHTHCUHMa. OBH

UPHTHCUH H3MeHHAH cy noAo)Kaj CAO-

jeBa HaTano)KeHHx Ha AHy Mopa,

npeTBapajyhH Hx y H3Ayxcexa yAy6-

betba Ha3BaHa zeocuHK,7unaae. Hp-

Ba 4a3a pa3Boja reocHHKAHHane je

cTaM-l0 TO}betbe tbeHor Ma VCAeA He-

npeKHAHC ceAHMeHTauHje. KaAa Ae6-
bHHa ceAHMeHaTa y reoCHHKAHHaAH

AOCTHrHe oApehieHy rpaHHuy (oA He-
KOAHKO xnbaAa McTapa) oHa noilH-

tbe Aa ce Ha6Hpa. Ha6Hpatbe reoCHH-

KAHHaAe oMoryFiyjy AotbH cnojeaH
ceAHMeHaTa. OHH Cy 360r BHCOKHX

Te'vinepaTypa H seAHKor npHTHCKa
nOCTaAH nnaCTHgIHH H THMe ueAOj re-
OCHHKAHHaAH oMoryhHAH Ha6Hpatbe

H y3AH3albe. Y npouecy y3AH3aH,a re-

OCHHKAHHane 4opMHpajy ce BeHaq-

He nnaHHHe. 1-1AaHHHa ce Ha rpqKOM

Ka)Ke opoc. Ho OCHOBH OBe pe9H, H3-

pa3 oporeHCKH fOKpeTH o3Hag ana o-

Ha KpeTatba 3eMA,HHe Kope Koja yve-

cTByjy y 4 opMHpatby nnaHHHa.

3EMA HHA KPETAI-bA

ACTpOHOMH Cy YTBPAHAH OKO 14

spCTa Kperatba 3eM2be. OBAe he-
Mo noMeHyTH caMO TpH HajBa)KHH-
ja Kperalba, a TO cy: poTaIHja 3eM-
be, o6HAaxceibe 3erbe oxo CyHua
HAH peBOAyunja H 3ajeAHHxIKO Kpe-
Tatbe 3eMbe H CyHua y npocropy.

3eMA,HHa poTauHja

POTauHja 3eMbe OKO COnCTBeHe 0-
cc - CBeTCKe Oce, o6aBba ce y cMe-
py 3anaA-14CTOK. O4HrAeAaH AOKa3
3eMmHHe poTauHje je cbyKOAOBO KAa-
THO. PasaH OCUHAOBatba KAaTHa HMa
Ty OCO6HHy Aa ocTaje HenOMHIIHa y
npOCropy, Tj. napanenna calla ce6H
H OHAa KaAa TagKa BeulaH,a KAaTHa
y4ecTnyje y O6pTHOM KpeTalby. Ha
nOAy, paBaH o6pTaH,a KAaTHa Ha4H-
HH nyH Kpyr 3a 24 vaca y OAHOCY Ha
3eMby, AOK ce npapoAHa poTaunja
paBHH OCUHAauHja KAaTHa cMaHbyje

VKOAHKO ce npH6AH )KasaMO eKBBTO-

py. Ha eKBaTOpy ce He 3ana )Ka o6p-

Taibe nOAAOre y OAHOCv Ha paBaH Oc-

gNAOBaIba KAaTHa. EKCnepHMeHT ca

KAaTHOM 3aMHCAHO je 4lpaHuyCKH
4 H3Htlap A. (DyxoA, a H3BeAeH je

1851. roAHHe y KynOAH HaHTeOHa y

IIapH3y.

3eMbH je noTpe6Ho 24 maca Aa ce
jeAHoM O6pHe OKO concTBeHe oce.
JeAHa OA HajBaacHHjnx HOCAeAHUa
3eMbHHe poTaulje je npuaudno
dneeno o6prarbe ne6eclce cc)epe, a
ca THM y Be3H CTaAHa cMena Jana u
nohu.

06HAa>tceH,e 3eMbe oxo CyHua

06HAa)Ketbe 3eMbe OKO Cyxua HAM
3eMlbuna peeonylluja Tpaje jeAl-ly
cudepuulcy rOAlHiy, Koja H3HOCH 365
AaHa, 6 gacOBa, 9 MHHyTa H 9 ceKyH-
AH. IIyratba Kojy 3eMba onHcyje o-
Ko CyHua je eAunca, y 4Hjoj ce jeA-
HOj )KH)KH Hana3H CyHue. Ho oBOj
nyTatbH 3eMba ce icpehe 6p3HHOM OA
30 KM/ceK. Kpajtbe TaIlKe BeAHKe o-
ce 3eMbHHe nyTatbe Ha3HBajy ce ne-
puxen H a¢ixen. V nepHxeny je oA-
CTojatbe 3eMAa-CYHIie HajMal-be H
H3HOCH 145 700 000 KM. OACTojax,e 3e-
Mba-CyHue HajBehe je y a4xeAy H
H3HOCH 151 800 000 KM.
3a BpeMe o6HAa)Ketba 3eMbe OKO

CyHua 3eMbHHa oca o6pTatba HHje
HopMaAHa Ha pasaH KpeTaH,a. V
oAtrocy Ha osy pasaH (pasaH elcaun-
rulce) oia OAp)KaBa cTanaH HarH6 OA
oxo 66° 30'. OBa nojana Ha3HBa ce
napaAeeAH3aM 3eMA,HHe oce.

IIocneAHHue o6HAa)KeH,a 3eMA,e o-
KO Cyxua cy: cMena zo6uu4F6ux oo6a
H pa3AH4HTa BHCHHa CyHua 3a AaTy
TaqKy Ha 3eMA,H.

KpeTaH,e 3eMbe y npocropy

CyHue Byee 3eMby H ocTane nAa-
Here ICp03 npOCTOP Hame ranaxcHje
6p3HHOM OA oKO 20 KM/CeK y npaBuy
3Be3Ae Bere y ca3Be)KBy AHpe. Ao-
Ka3 oBOr KpeTatba je yrAOBHO yAa.ba-
Batbe OHHx 3Be3Aa, npeMa KojHMa ce
Kpefie 3eMA,a ca CyHUeM, AOK ce AH-
jaMeTpaAHo CynpOTHe 3Be3Ae yrAOB-
Ho npH6AHxcasajy jeAHa Apyroj.
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PorauHja 3emroe . E IponopuHOHaAHe e AVKUea.

Pagan OCUHAOB

O6HAa3aK 3eMroe OKO CVH4a - 3eMroHHa pCBOnyunja.

ACTPOHOMCKH ATAAC

IlyTan,a 3emroe HacTaiia Kau
nOCA AH4a KpeTaIea CyHna V

OpOCTOpy H o6HAacKa 3em-
rbt OKO Cynua.

ABa He6eCKa TeAa pa 3AH4HTHX CTBapHHX BeAH9H-

Ha MHry HMaTH HCTV npHBHAHV yrAOBHy BeAH•

9HHy npU nocmaTpawy ca 3eMroe.

a

I

bpoj 6

KAaTHa OCTaje

HenpomelbeHa V

TaK03BaHom CH-

CTeMy 3Be3Aa

HeKpeTHHUa.



ACTPOHOMCKH HHCTPVMEHTH

rAaBHH acrpoHOMCKH HHCTpyMeHT
je Ayp6HH, a rnaBHH aCTpOHOMCKH
npu6op 4HHe cneKTporpa4 H 4oro-
Merap.

ACTpOHOMCKH gyp6HH . CxeMaTCKH
npHKa3 OBOr HHCTP McHTB yno3Haje
Hac ca CHCTeMOM co4HBa: o6jelcru-
eocis H otcynapos. O6jeKTHB ropMH-
pa y xcrnKHOJ paBHH CTBapHy H 0-
6pHyry CA11Ky yAa.beHOr npeAMeTa. 0-
Ba c.uwKa, (A11K), Aoseaena y MU!'KIy
pasaH oKy.%apa, npersapa ce y nose-
haHy crBapHy cAHKy. H o6jeKTlls It
oxynap caCToje CC OA BHHIC co4HBa,
HeonxoAHnx aKO ce we,ui H36ehH a-
6epauHja onTHVKor cHCTeMa. VKAa-
H,aibeM a6epautije (xpoMarcxe, c(j?ep-
He, KoMe, aCTHCMaTH3Ma H AHCTOp3H-
je) OHTHKe nOCTH?KCMO OHITPHHy H
npaBHAHOCT AHKa nocMarpaHor o6-
jeKTa.

MepHAHjattcKH Kpyr je Ha3HB a-
CTP0H0Muxor Ayp6lnia MOHTHpanor
Tao Aa ce Mo)ce o6pTaTH OKO XOpH-
3OHTaAMe ocoBIIHe, nOCraBAeHe BPAO
npeuH3HO y npasuy HcroK-3anaA.
HaxetbeH je oApebHBaH,y rpeHyraKa
npoAa3a He6ecKHx TeAa Kp03 MepH-
AHjaH McCTa H npeuH3HOM oA,pebHBa-
tby H,HxoBe HajBehe BHCHHe HaA xo-
pH3OHTOM.

YHHBep3aAHH HHCTpyMeHT je Ayp-
6HH KOjH ce Moxce o6pTaTH OKO ABe
ocoBiH-ie: BepTHKa.the H xopH3oHTaA-
He. Ha jeAHOM Kpajy XOpH30HTaA11e
OCOBRHC HaAa3H ce Ai'P6HH. CBaKa
OCOBHHa HOCH oAroaapajyhH Kpyr:
BepTHKaAHa OCOBHHa HOCH XOpH3oH-
TaAHH, TaxO3BaHH a3UMyTCICU Kpyr,
AOK XOPH30HTaAHa OCOBHHa HOCH
BepTHKaAHH Kpyr. 06a Kpyra HMajy
yFAOBHy nOAeAV. HHCTpyMeHT je Ha-
MetbeH MepeibHMa BHCHHa H a3HMyTa
He6ecKHx reAa.

EKBaTopHjaA, HH MepHAHjaHCKHM

KpyrOM HH yHHBep3aAHHM HHCTpV-

McHTOM HHje Moryhe rrpaTHTH He6e-

cKa TeAa npi H,HXOBOM AHeBHOM npH-

BHAHOM KpeTaiby no He6eCKOM CBO-

Ay. Aa it ce npaTHAO H,HXOBO Kpe-
Tatbe norpe6HO je npHMeHHTH Hapo-

4HTy MOHTaxcy Ayp6HHa, Ha3Baxy
exearopujannoM. EKBa-ropIjai, je 1
CHa6AeBCH Hapo4HTHM 4acoBHHM y-
pebajeM , nouohy Kora ce Moxce 3a-
AP)KBTH ARK nocMaTpanor o6jeKTa
npoH3BOA,HO Ayro y BH HOM no.by
Ayp6HHa . OBaj HHCTpyMeHT Moxce ce
o6pTaTH OKO ABC ocoBHHe : 4acoeHe
HAM nonapxe (napaneAxe cBeTCxoj o-
CH) n OCOBHHe ynpaBHe Ha nonapHy,
Kojy Ha3asaMo delc,zunat4ujcKoM o-
cOBIIHOM . Moxceio pehH Aa je eKBa-
TopHjaA yHHBep3anuH HHCTpyMeHT
4Hja je BCPTHK .uia ocoBHHa ycMe-
pexa y npasuy noAa.
Pa3AHKyje.\1o ABC BpCTe Ayp6HHa:

r-.

peOpaiCTOpe it pe,&ietcrope HAM reze-
cuone. KoA pe4paKTopa CBeTAOCHH
3pa.1UH Ca nocMaTpaHor TeAa npOAa3e mi
KP03 CHCTeM Co4HBa - O6JeKTHB, AO-
Me ce y H,eMy 11 AoCnesajy AO oxyAa-
pa. KoA pe4.AeKTopa HAH TeAecKona
AOAa3H AO oA6HjaH,a - pe4Aexcnje
CBeTAOCHHX 3paxa oA napa6oAH4HOr
orneAana, Koje 3aMeH,yje 06jeKTHB
Ayp6HHa.

CneKTporpa4 je acrpoHOMCKH npH-
6op HaMeibeii H3ygaBaHby cnexTapa
He6ecKHx reAa. HajrAaBHHjH Aeo
cneKTporpa4a je irpH3Ma H3pabe.Ha
oA onTH4KOr craKAa HAM AH4paKUH-
oHa peHierxa, Koja HMa OCO6HHy Aa
pa3ABaja cBeTAOCT y OCHOBHe 6oje

m

(cneKTap). CneKTap npyxca Moryh- .
HOCT aHaAH3e cacraBHHx eneiexaTa
CyHUa H 3Be3Aa Ha OCHOBH 6oja H
pacnopeAa CneKTpaAHHX AHHHja. OH
Taxohe oMoryhyje HCYMTHBatbe 4p11-
3HMKHX oCO6HHa He6eCKHX TeAa m OA-
pebHBaibe naixoBHx paAHjaAHHx 6p-
3HHa. PaAHjaM1a 6p3HHa je noAaTaK
KOjH HaM Ka3yje KOJOM 6p3HHOM Ce
nocMarpaHO He6eCKO TeAO npH6AH-
)Kyje HAM yAa i yje OA nocMaTpa4a.
hby Ao6HjaMo rroMohy noiepatba
cneKTpaAHHX AHHHja npeMa A,y6H-
4aCTOM HAH UpBeHOM AeAy CneKTpa.

4ipoTOMeTap , AOK cnexrporpa4 cAy-

n

HUH H3y4asatby KBaAHTeTa eHeprHje
npHMA,eHe ca He6eCKHX TeAa, AOTAe
t4OTOMerap npyxca ca3HaH,e o KBaH-
THTeTy npHMA,eHe eHeprlije.



ACTPOHOMCKH ATAAC

KAKO IIOCMATPATH HEBO

(.%eMa aCTpO11OMCK11r Ayp6HHa.

4

CxeMa MepHAHjaHHCKOr xpyra.

Pa3narawe Gene caeTAOCTH - AHCIC03MIa.

n H
CneKTap CyH4a H ancopn4HOHe AHHHJC.

6
I

Hajaehs thw4iW 1eAe6Kon HaAa-
ce Ha oncepHaTopaJH MayHT-

' HaeoMap. ON Js eaaaTOpH jaAHe
IIIOHTaa(e.

E KaaTOpH ja4,,



Bu3ye.iHu t#ioroMerap je aerpoHOM-

CKH npH60p KOjH ce MOHTHpa Ha

Ayp6HH H oMoryhiyje jeAHoBpeMeno

nopet5eibe npHPOAHOr cjaja 3Be3Aa H

cjaja aennTa4Kor H3BOpa cBeTAOCTH.

1-1o3HaBajyhH KBaHTHTeT npHMbeHe

CBeTAOCTH OA Beurra4KOr H3BOpa, MO-

we ce H3BeCTH HHTeH3HTeT CBeTAOCTH

AaTe 3Be3Ae.

OoroMeTpu ca ceneuujyMOM 6a3H-

pajy Ha npOMeHtbHBOCTH eAeKTpH4-

He OTHOPHOCTH oBor eAeMeHTa y OA-

Hocy Ha HHTeH3HTeT npHMA,eHe caer-

AOCTH.

0oroe.'Ie1CTpu4Hu (fioroMerpu Cy

Hajra4HHjH H AaHac HajpacnpOCTpa-

H,eHHjH. 3acBoBaHH Cy Ha oco6HHa-

Ma HeKHX aAKaAHHX McTaAa (Ha npH-

Mep ue3HjyMa) KOjH eMHTyjy, 1OA

AejcTBOM CBeTAOCTH, eneKTPOHC KO-

AH4HHCKH npOHOpunOHaAHO HHTeH3H-

TeTy npHMibeHe CBeTAOCTH.

PAAHOTEAECKOIIH

PaAHoacrpoHomHja

3a pa3AHKy OA TpaAHUHOHaAHe On-
TuYKe acrpOuoMuje, Koja ce cny)KH
cBeTAOCHHM TaAaacHMa, paduoacrpo-
HoMUja KOPHCTH paAHo-raAace, Koje
perHCTpyjeMo npnjeMHHUHMa paAHO-
-3pa4eiba. AOHeAaBHO MorAH CMO
nocMaTpaTH nojaBe H3BaH 3eMA,e ca-
MO HOCpeACTBOM ceerilOCHUX Ta/laca.
OTKpHtieM KOCMHgKOr paAHO-3pa4e-
tba 1931. Ao6HjeHa je joiu jeAHa Mo-
ryhHOCT : ona)Kaibe nojaBa paAHoe-
AeKTPH4HHM TaAaCHMa . AOK HaM on-
TH4Ka acTpoHoMxja npy)Ka Moryh-
HOCT perncrpauHje KOCMH4KOr 3pa-
4ei-ba Anjana3oHa OA 0,25 uM Ao 30 M
TanaCHe Ay)KHHe.

IIOMOhy paAHoaCTPOHOMHje Moryhe

je OTKPHTH Ta-MHa He6eCKa TeAa, KO-

ja pave xepuOBe Tanace, oApeAHTH
ibHxoB nono)Kaj (nono)caj pa6uo-u3-
eopa ) H H3y'HTH rbHXOBy npHpOAy.

PaAHoaCTpOHOMHja je OMoryhHAa Hc-
nHTHBaH,e 'Haune raAaKCHje, CVHUa H
McTeOpa.

Pa,AHOCHrHaAe Ca He6ecKHX TeAa
Ao6HjaMo noMohy paAHOTenecKOna.

OBH HHCTpyMeHTH Cy pa3,1ii4uror oo-
AHKa H BeAHgHHe . IIpi ije MHe aHTeHe

HajyuHBep3aAHHjer paAHoTenecKona
cy anreHe pe(IAeKT opH Tj. napa6onii-
4Ha orAeAana, Koja ycMepaBajy pa-
AHO-T3Aace Ha MaAy aHTeHV y )KH)KH
paAHOTeAeCKona. HaH3MeHH4Ha CTPV-
ja o6pa30BaHa iia aHTeHH , OA 3paKO-

Ba KOJH Ha my naAajy , Hcnpas.ba ce
H aMnnn4MHuHpa carnacxo noce6Hoj
paAHO-TeXHHIIH H Haj3aA ce ynpaB:ba

Ha ayTOMaTCKH 3anHCHBa4 HHTeH3H-
TeTa.

CaAa ce H3patyjy paAHOre.tecxo-
nH, KojH ce Mory ycMepaaaTH no
peKTacueH3HjH H AeK.ILHHauHjH, HCTO
Kao H KOA onTHgKor Ayp61Ha. C o6-
3HpoM Ha orpoiue pa3Mepe npiijeM-
He aHTeHe eKBaTopnjaAHa MoHTa?Ka
npeACTaBiba KOMnNHKOBaH TeXHHMKn
H KOHCTPVKTHBHH rip06AeM.

1-IOCTOje pa3He BapHjaHTe paAHOTe-
AeCKona, Koje ce MehyCO6HO pa3AH-
Kyjy Hapow-ro no aHTexaMa (aHTe-
Ha OBAe HMa ynory o6jeKTHBa). Y3-
poK nocrojaH,a pa3HHX THnoaa pa-
AHOTeAecKona Aexcii y noxyunajy Aa
ce nocTHrHe MaKCHMaAHa pa3ABOjHa
Mote. BenHKa pa3ABOjHa Mots HHCTpy-
McHTa oMOryhyje HaM perHCTponaH,e
Me$yco6Ho 6AHCKHX paAHo-H3Bopa.
PaAHOTenecxonH HMajy MHOro Hanby
pa3ABOjHy Mohr Hero OHTH4KH HH-
CTpyMeHTH. PaAHOTeAeCKonoM npe4-
HHKa 30 m, KojH npHMa TaAace Ay-
)KHHe 1 m, nOCTH Ke ce pa3ABOjHa
Mott OA 2'. TO 3HavH Aa H,HMe MO-
?K MO oApeAHTH nOAO )Kaj Ta4Ke Ha
He6ecxoM cBOAy, Koja eMHTyje pa-
AHO-Tanace, ca HajaehioM Tat nioinhy
oA 2'. Aa 6HCMO Ao6HAH npU6AH)KHy
iIPCACTaBy nITa TO 3Ha4H,ceTHMo ce
Aa je npHBHAHii npe4HHK CyHHa cae-
ra nova cTeneHa. Pa3ABOjHa Mofi on-
TH4KHX HHCTpyMeHaTa HMa rpaHH4-
Hy BpeAHOCT OKO 0",10.

HHTaH,e pa3ABOjHe MOhH paAHOTe-
AeCKona peineno je paAHo-HHTep4e-
poMerpHMa. To je ypebaj OA ABe HAH
BHnne paAHO-aHTeHa a paAH Ha npHH-
UHny HHTepi)epeHUH.je paAHO-Tanaca.
CHCTeM aHTeHa, n03HaT 1OA HMeHOM
,,KPCT MHAca" oCTBapyje pa3ABOjHy
Mob H Ao 50'.
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ACTPOHOMCKE
OHCEPBATOPHJE

IIpBa caspeeeHa aCTPOHOMCKa on-
cepsaTopHja H3rpal5exa je y XVI Be-
Ky, aAH apse ocMarpaiIHHLIe, npeTe-
4e Carpe. meHHx aCTpOHOMCKHx on-
cepBaTOpHja,jaBtajy ce Aanexo pa-
HHje. IIpBH noc4marpanH He6a 6HAH
cy MHoro6o)KaxiKH CBeIIITeHHIUH KojH
Cy cyA6HHe Apxcasa H nojeAHHaua
,, IITaAH' H3 nOAO)Kaja He6ecKHX Te-
Aa. IIpBa Mepelba H 3afHCH nojasa
Aarxpajy H3 3000. rOAHHe npe Ho-
Be epe. Y KHHH cy join 2400. npe HO-
Be epe o6aB.,baHa cHCTeMaTCKa no-
cMarpaiba He6a . CTapH XanAejuH,
CTaHOBHH1H Mane A3Hje, HMaAH cy
rpahesnHe y o6AHKy nHpaMHAacTHx
ToplbeBa, Koje cy ce HaAa3HAe no-
peA xpaMoBa. Ose rpaBeBHHe cAy-
KHAe cy cBenITeHHLI$Ma, 3aAy)KeHHM

3a noc. marpalbe He6a, Kao acTpoHoM-
cKe ocMarpavHHue. Apann cy y cpeA-
H,eM BeKy H&maAH HCKOAHKO no3Ha-
THx oncepsaTopHja. CnoMeHHMO Ca-
Mo oncepsaTopHjy Mepar (XV BeK)
ceBepOHCTO4HO oA HpaHa H oncepBa-
TopHjy CaMapxaJ-Aa y TypxeCTaHy
(XV BeK). IIoc.Marpam-ba He6ecKHx
TeAa o6aBA,aAH Cy YBCK HAH noce6-
HO o6y4eiH byAH RAH byAH HcTaK-
HVTHX nOCMaTpa9KHX CrIOCO6HOCTH.
(ABOjxe 3Be3Ae Mu3ap H AAt4op y
ca3Be)Kby BeAHKor McABega CAy)U3-
Ae cy Apannma 3a nposepasaH a BH-
Aa).

IIopeA ABOPCKHx aCTpOHOMCKHX
oncepsaTopHja cpeAH,er Bexa, y Ao6a
peaecaxce jaB,bajy ce H npse Mo-
Aepxe aCTp0HOMCKe oncepBaTopHje.
Ose oncepBaTopHje, 36or cxBaralba
Tora BpeMeHa, MopaAe cy ce npHxBa-
TaTH H aCTPOAOIIKOr nOCAa (rrpOpH-
ua}ba cyA6HHe) Aa 611 ce 4mHaHCHj-
CKH MorAe oAp)KaTH. HecyMH,HBo
Haj3aCAy)KHHjH aCTpOHOM Tora Bpe-
McHa 6HO je THXO Bpaxe (1546-1601).
OH je OA AaHcxor Kpaba 'pnApnxa
II Ao6HO OCTPBO XBeH y EpecyHAy
ca CBHM npHxoAHMa, Te je Ha }belly
noAHrao MoAel?Ho ypebeHy oncepBa-
TOpHjy, KOjy je Ha3Bao „YpaHHjeH-
6opr". EHAa je TO npBa MOA PHO y-
pebeIaa oncepsaTopHja Tora Bpeiexa

y EBponH . 3aAHBbyje TaVHOCT H3-
BpnIeHHX Meperba , Koja cy ce jour y-
BeK o6aBAaana Canto roAHM oxoM. H-
naK, npBH Ayp6HH je y 3Be3Aano He-
6o ycMepHo Ta1HAej ( 1564-1642).
OraAAa cy y6p3aHHM TeMnoM CAeAHAa
HOBa oTKplha.

CBH BehH rpaAoBH EBpone A06HAH

Cy TOKOM npoumAor Bexa BeAHKe a-
CTpoHOMCKe oncepBaTopHje . HacTa-
Aa je npasa yTaKMHua y H3paAH Mohi-
HHX HHCTpyMeHaTa . 1835 . roAHHe rpu-

nuvtca oncepBaTopHja KOA AOHAOHa

rpa, ,H pel4)AeKTop oA 32 cm y npeq-
HHKy , 1885 . IIylItcoectca oncepBaTOpH-
ja Ao6Hja pe4^AeKTOp OA 76 CM, a Behr
1891 . roAime Ilapuctca oncepsaTopH-
ja ce o6orahyje HHCTpyMeHTOM HcTe
BPCTe npe1IHHKa 81 CM . 1888. roAHHe
AMepHKa ( AuK oncepBaropnja) npe-
y3HMa EBpoml npHMaT y H3rpaAH,H

pe4paxTopa , pe4paKTopoM OA 91 CM
H KOHa4HO 1897. roAHHe Jep tcec Ao-
6Hja AocaA HajsehH HHCTpyMeHT ore
BpCTe, npezniHxa 102 CM. Y H3paAH
TeAecKona TaKobe cy aMepHwKe on-
cepBaTopHje OAHene npaeHCTBO. Te-
AecKonoM oA 2,54 cm Mayxr-Buncou
oncepBaTOpxja Ayro je Ap)KaAa pe-
KopA. OA 1928-1938 . rpabeH je y A-
MepHL(H, Ha mniuHjaTHBy aMepHYKor

aCTpOHOMa XejAa AocaA HajsehH Te-
AecKon npe'HHxa 5 m. OBaj MOhHH
TeAecKOn nocTBBbeH je Ha nAaHHHH
Mayur-IlanoMap, jyxcnO OA IIacaAe-
He y KaAHmpopHHjta. Canto noxpeT&IH
AeAOBH OBOE Tenecxona TeUIKH cy
npexo 500 ToHa a orneAano OKO 14,5
ToHa. KaAa cy oncepBaTpHje HaMe-
H,eHe H3yyaealby CyHua , Kao oncep-
saropnja y Ap4erpu KOA cHpeHue
H MayHr Bunton oncepsaTopHja
(CAA), TaAa BHCOKH TopmbeBH nocTa-
jy rbHXOBa KapaKTepHCTHtIHa naxo-
paMa . Y xceA,H Aa ce H36erHy rrpH-
3eMHH cnojeBH Ba3Avxa HHCrpyMeH-
TH 3a HCIIHTHBaIbe CyHLIa ( Kao ulTO
je Ha npnMep mlenocraT ) Mopajy 6H-
TH npexeTH y Kyrrone BHCOKHX Top-
H,eBa ( CAHKa na cTpaHH 15/3). IIoMe-
HHMO OBAe H _^pp a4HOaCTPOHOMCKy On-
cepBaTOpHjy JJodpen Beuic Kpaj MaH-
vecrepa . OBa oncepsaTopHja cHa6Ae-
BeHa je HajBehHM paAHOTeAeCKOIIOM
Ha CBeTy. IIapa6oAHHHo orneAano Te-
AecKona H .4ma npe'4HHK 76 m a reulKo
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r• Ha onwepBaTOpl4H
May Hx-
cT 40 1938.
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Ae, HBJBehH Ha CB@S
Ty, Ca O1AeAanoM^
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je 750 ToHa. AHTena y (^oxycy orAe-
AaAa BHCOKa je OKO 20 m,
AcrponoMCKa oncepBaropnja y Be-

orpaAy, ca TpaAHUUjOM OA 82 roAH-
He (oCHoBaxa je 1887), HMa rOTOBO
HCKA,y'HBO aCTPOMeTpHjCKH KapaK-
Tep. Oso je jeAHHa jyrOCAoBeHCKa
oncepsaTopnja COAHAHO onpeMbeua
HHCTpyMet(THMa ca eKHnOM OA 0-
KO ABaAeceT Hay'HOHCTpa)KHBauKHX
paAHHKa. IIoMeHHMO canto HeKOAHKo
OA MHOrHx HHCTpyMeHaTa BeorpaA-
cxe oncepBaropirje: BeAHKH pe-
ckpaKTOp UaHc 65/1055 CM, MOHTH-
paii 1930. roAHHe, BeAHKH naca)KHH
HHCTpy1eHT, BeAHKH MepHAHjaHCKH
Kpyr H BeAHKH AeKAHHaIu jcKH Kpyr.
TpH nocneatba Ha6pojana HHCTpy-
McHTa MOHTHpaHa cy ripe AeceTaK
roAHHa a HCTHX Cy OHTHIIKHX KapaK-

TepHCTHKa: npe4HHKa o6jeKTHBa19
CM a )KHN(HC AaAHHe 258 CM.
IloTpe6a Aa ce noCMarpaiba o6as-

tvajy npH 4HCroj, He3arahenoj arMO-
ccepH H VCAOB ancOAyTHe CTa6HAHO-
CTH aCTPOHOMCKHX HHCTpyMeHaTa y-
THLiaAH Cy Aa ce oncepBaTOpHje no-
AH)Ky AaAeKO OA Haceba a Ha 3HaT-
HOj HaAMOpCKOj BHCHHH. Ma KaKaB
6Ho BHA HcrpaH(HBaH,a Ha oncepBa-
TOpnjH, ibeHe 3rpaAe - naBHA,OHH,
HaMeibeHH oMeruTajy aCTpOHOMCKHX
HHCTpyMeHaTa, Mopajy 6HTH rpal-ie-
HH COAHAHO, Ha 4BpCTOM Tepeuy, ca
rapaHunjoM MaKCrJMaAHe CTa6HAHo-
CTH. HaBHA,oHH cy Haj4eulhe Kpyx(-
Hor o6AHKa, IlpexpHBeHH noAyAonra-
CTHM o6pTHHM KynOAaMa ca y3Ay>K-
HHM OTBopHMa, KOjH oMoryhaBajy y-
cMepaBaibe HHCTpyMeHTa V 6HAo
KOM npaBuy He6a. Haj3aA, Ma Ka-
KBa 6HAa HCTpa)KHBa4Ka o6AaCT on-
cepBaTopuje, ona Tpe6a Aa HMa He-
KOAHKO noMohHHX npocTopHja, Aa-
6opaTOpHja, Mpa4Hy KOMOpy, 6H6AH-
OTeKy HTA.

ACTPOHOMH AMATEPH

3Ha4ajHa aCTpOHOMCKa OTKpHha

4eCTO Cy Be3aHa 3a HMe aCTpOHOMa

- aMaTepa. IIOMeHHMO OBAe Canto

HeKOAHUHHY Hajno3HaTHjHx aMaTepa.

Bu:iujeM Xepu<en cBaKaKo je Haj4y-

BeHHjH Mehy aCTpoHOMHMa aMaTepH-
Ma. CHH BOjHOr KaneAHHKa H3 Xa-
HOBepa, ca 14 rOAHHa AOAa3H Ca O-
UeM y AOHAOH rqe ocraje AO cMpTH.
OcaM roAHHa y4HO je My3HKy H 6Ho
nOCTas ,eH 3a opry,vauia y XaAH-
4aKcy. MehyTHM, ocehajyhH BeAH-
KO HHTepecosalbe 3a acrpoxoMHjy
no4Htbe y 35. rOAHHH )KHBOTa Aa rpa-
AH TenecKOn KojHM npBH H T no-
cMarpa MarAHHy V Opuony. Cant je
H3paAHO CBe Behe HHCrpyMeHTe, no-
Mohy KOjHX OTKpHBa nOCTojatbe CH-
cTeMa ABOJHHX 3Be3Aa. 3aKMy4HO je
Aa yrnoaHa 6AH3HHa ABe 3Be3Ae HHje
cny'ajna, Beh je nocneAHUa 41H3H4-
KHX 3aKOHa. Ha OCHOBY CBOJHX HO-
cMaTpaiba AoKa3yje Aa ce CTBapHO
paAH 0 4H3H'KH rroBe3aHHM cHcTe-
MHMa, KOjH ce noxopasajy 3aKOHH-
Ma yHHBep3aAHe rpaBHTaLIHje nOnyT
He6eCKHX TeAa V CyH4eBOM CHCTeMy.
V HohH 1. Mapra 1781. OTK HBa nAa-
HeTy YpaH. IlaileT OBHM BeAHKHM OT•
Kpnhe.M HacrojH Aa H36pycH orAeAa-
AO 3a HOB BeAHKH TCAeCKOn, HITO My,
nOCAe HH3a Heycnexa, HOAa3H 3a py-
xoM. 1789. roAHHe 3aBpiuasa cBoj UH-
HOBCKH TeAeCKOrI orsopa 150 CM (CA.
Ha CTpaHH B/4). CAeAe HOBa OTKpH-
ha. OH OTKpHBa YpaHOBe npaTHOUe
O6epOHa H THTaHHJy H CaTypHOBe
nparuoue EHuenaAyca H MHMaca.

Xeupux ,4panep Taxohe je acTpO-
HoM aMaTep. BaBHO ce H3y4asalbeM
3Be3AaHHx cnexrapa. Ilocne H,eroae
CMPTH r-ha Apanep je HacTaBHAa tbe-
roB paA Ha XapBapAcKOj oncepBaro-
pHjH (CAA).
X. McTKaA(4, aCTpOHOM aMaTep,Aa-

je AonpHHOC aCTpoHOMHjH OTKpHhH-
Ma HOBHX KoMera. CO4HBa 3a caoje
HHCrpyMeHTe cant je H3pabHBao.

KapaKTepncTHxe aMaTepa

BeoMa BeAHKa yHOpHOCT H BelUTH-
Ha jecy CBOJCTBa acrpoHoMa aMaTe-
pa. Ha N(aAOCT, 4eCTH cy cnyMaje BH

aMaTepa Koje HanyuiTa A,y6aB 3a a-
CTpOHOMHjy Beh nOC Ae npBHX nocMa-
Tpatba H MaTepHjaAlrHx noTeulKoha
OKO H3paAe aMaTepcxor HHCTpyMeH-

Ta. OBHM riogeTHUUHMa HeAOCTajaAa

je npBeHCTBeHO ynopHOCr. BeAHKH

HanpegaK y acrpoxoMnjH Mory no-
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CTHhH CBH OHH KOjHMa je 3aAoBoA-

CTBO H y)KHBaH e nocMarpau,e He6a,

a ocehajy cc cnoco6HH-M Aa nocMHa-
TpaH,a HcrpajHO H KOHTHHyHpaHO

o6aBMajy.

AMarepH 6e3 HrlicrpyMeHara

He6ecxe nojase Koje ce Mory npa-
THTH 6e3 HHCTpyMexaTa cy nojase
McTeopa (CA. Ha CTpaHH A/6) KojH
CBaxo4HeBHO Ha MHAHOHe AOnHpy Y
Hanry aTMoc4epy. 3a TaKBa nocMa-
TpaH,a rIOTpe6aH je 3Be3AaHH arnac
y KojH cc YHOCH Tpar Mereopa, a KO-
jH HaM oApehyje Ta4xe H,erose npli-
BHAHe nojaBe H HeCTaHKa.

Apyro HHTepecaHrHo noble aKTHB-
HOCTH aMarepa 6e3 HHCTPYMeHara cy
TaK03BaHe Hoee 3ae3de. JyxcHOa-
4 PH4KH aMarep P . BaTCOH, nopeA
Tora inTO je OTKPHO 3Be3Ay Nova
Pictoris, 6HO je Mehy npBHM no-
cMarpa4HMa 3Be3Ae Nova Aquilae, 8.
jyHa 1918. rOAHHe. llocneAFbe OTKpn-
he H3BeAH cy He3aBHCHO MHOrH no-
cMarpa4H, KOjH Cy BehHHOM 6HAH
caMO aMarep».

AMarepa ca 6HAo KOJHM HHCTpy-
McHTOM

AMarepH Mory ca ycnexoM Aa
oTKpHjy KOMeTy YKOAHKO Ha CBOj
TeAecKOn nocrase (^oTorpa4,cKH a-
napaT. Bpno 4ecTo cy ynpaso aMa-
rep» CHCTeMaTCKHM nocMaTpan,HMa
OTKPHBaAH HOBe KOMeTe. AMepH4KH
aMarep B.C. BpyKC OTKPHO je, 3a
ABaAeceTaK rOAHHa nocMaTpalba, o-
KO ABaAeCeTaK KOMeTa. HHCTpyMeH-
TH HaMeFbeHH OBOj HaMeHH Tpe6ano
6H Aa HMajy InTO Belie BHAHO noble, a
sH3yeAHH Ayp6HH npegsHIieH 3a npa-
heH,e o6jexra npa cHHMalby ( H3811-
hav) Mopao 6H 6HTH cHa6AeseH 0-
Ky.kapoM Mane pa3ABOjHe MohH.

AMarepH KojH noceAyjy caMo o6H-

4aH Ayp6HH Mory npHCTynHTH n0-
cMarpaFbHMa npohteH,bueux 3Ee36a.
TaMo rAe HMa AOBOMHO acTpoHoMa

aMarepa oCHHBajy cc aMaTepCKa a-

CTpoHOMCKa ;f,pyuIlrsa, ca 3aAarKOM:

opraHH30Batbe nocMaTpaH.a H OTKpH-

Batba He6eCKHX TeAa,

KAKO AA H3PAAHMO KVIiHH
AYPBHH

MHorH My6HTeMH He6a He 3aAOBO-

A,aBajy cc canto 4HTa-beM acTpoHOM-

cKe AHreparype, Beh )KeAe, nocMa-

Tpajy6H AVp6HHOM, Aa y)KHBajy y

AenoraMa 3Be3AaHor He6a . OBa )Ke-

Ma HHje 3a cBe yseK Aaxo ocTBapMH-

Ba, a rrpBeHCTBexo H3 ABa pa3Aora:

HHCy CBH My6HTeMH iie6a HaKAol-be-

HH H CHCTeMaTCKHM aCTPOHOMCKHM
nocMarpaH,HMa, a axo H jecy, 4eCTo

Cy 36or HeAOBOMHHx eKOHOMCKHX MO-
ryhHOCTH AHUIeHH H Hajo6H9HHjer

HHCTpyMeHTa ( Napo mro OHH KOjH
Cy 3HaTHO yAaAeHH OA BehHX rpa-
Aosa).

HaOaBxa o6jeKTHBa

IIpe cBera nOTpe(5HO je Ha6aBHTH
o6jeKTHB Ca KOHBepreHTHHM, 6UKOH-
eeKcHuhs CO4HBOM OA 1,20-1,35 m
)KH)KHe AaMHHe. AKO 6H )KH)KHa Aa-
MHHa 6HAa npexo 2 m, 6HAo 6H Te-
LUKO npaBHAHO noAecHTH napaAeA-
HOCT paBHH o6jeKTHBa H OKyAapa.
Ca noBehalbeM )KH)KHe AaMHHe o6-
jeKTHBa cMaH,yje cc npe4HHK BHAHOr
noMa Ayp6HHa. IIpH MOHTa KH o6jeK-
THBa Tpe6a BOAHTH pa4yna Aa cse
rpeluxe a6epaiufje 6ygy oTKAOtbeHe.

O6jeKTHB cc Kynyje y OnTHIIKHM
paAH,aMa y KojHMa cc MO1.1 COcIHBa
MepH AHonrpHjaMa. YKa3aheMO 3aTo
yxpaTKO Ha 3HagleFbe oBor TepMHHa.
AHOnrpnja y orrrH'KOj TepMHHOAO-
rnjH je peunnpo4Ha BpeAHOCT )KH)K-
He AaMHHe, OAHOCHO 1/f, rAe je f x(H-
)KHa AaA,HHa y McTpHMa. KOHBeKCHO
CO4HBO )KH)KHe AaMHHe 1,25 m HMa
0,8 AHOnTpHja. AKO cc x(enu Hanpa-
BHTH pe(^AeKTOp oHAa cc yMecro 06-
jeKTHBa ca CO4HBOM Ha6aBMa napa-
6oAH4HO orAeAano.

Co'nino 3a oxyeap

Co4HBO 3a oKyAap Mo)Ke cc Ha-
npaBHTH OA Co4HBa )KH)KHe AaMHHC
4 cm, HAH npi6AH)KHo 25 AHOnrpHja.
Ho>i e.buo je HMaTH H Apyre oKyna-
pe, oA 3 cm (33 AHOnTpnje) H OA 2
cm (50 AHonrpHja). llpoMeHOM OKy-

HacrasaK Ha CTP. r/5,
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Ayp6HH CAo)KeHHJe HCTpvKHHJe:

AHK npeAMeTa ycnpanaH.

A6a He6ecKa TeAa AaKO aHA&Haa npocTHM Ayp6HHOM : Meceu H CarypH.



CYHLJE

BEAHMHHA H CACTAB CYHLUA

Ha KojeM OACTojalby ce HaAa3H

Cyiqe?

OApebHBaH,e oAcTojaH,a 3eMba -
CYHue Mowe ce o6aBHTH Ha BPAO
jeAHOCTaBaH TpHroHoMerpHjcKH Ha-
VHH, CAHVHO Meperb'y Ha 3eMMH
paCTojaH,a H3Meby Asejy yAabe-
HHx Tavaxa. Taxo ce H3MepH
yrao KOjH o6pa3yjy ABe BH3Vpe npe-
Ma cpeAHELTy CyHua, ca ABe pa3He
Ta4Ke na 3eMA,H. OBe TagKe MOpajy
6HTH INTO BHIIIe yAabene jeAHa OA
Apyre. rllo3Hasaibe Tal4Hor pacToja-
H,a Meby H,HMa H noMeHyror yrna,
AOBOMHH cy noAauii Aa Cc H3pavyHa
oAcrojarbe 3eMA,a - CyHU[e. AAH,
oBaKaB HaVIIH oApebHBaHHa OACTO-
jaiba HHje norogaH. Yrao, KojH 06-
pa3yjy BH3ype BPAO je Manx Te cy
rpeuiKe Meperba HeH36ewne. 3aro
ce npenopyvyjy ApyrH HallImH, Kao
UITO je Ha npHMep onaj, 3aCHOBaH
Ha npOAa3y Benepe HAH MaAe nAa-
HeTe Epoca HcnpeA CyHua (CA. B/1).

AKO y3MeMO pe3VATaTe Meperba
Ao6HjeHe pa3HHM McTOAaMa, OHAa
MoxceMO pehH Aa je HajMarbe pacro-
jaH,e CVHUa OA 3eMbe 147, cpeAH,e
149,5 a HajBehe 152 MHAHOHa KHAO-
Merapa.

OCHOBHe KapaKTepHCTHKe CyHUa

Beni oApe ieno oACTojarbe 3eMba
- CyHue H HpHBHAHH cpeArbH npev-
HHK CyH1 a (32') o.Ory1-iasajy jeq
HOCTaBHO H.3paqyHaBai-be CTBaPHOr
npevHHKa, 3anpeltHHe H Mace CyH-
ua. CTBaPHH npe9iiHK CyH1( a H3HOCH.
1 349 000 km, OAHOCHO 109 rryra je
Behu oA npevHHKa 3e-Nu e, AOK je 3a-
npeiiuia CyHua npeKO \IHAHOH nyra
Beha 0,1, 3anpeMHHe Haine nAaHeTe.

HaseuTheMo join HP_KO.IHKO KapaK-
TepHCTHVHHx Be.lri4HHa: Ataca CyH-
ua je 333 432 nyra Beta OA iiace
3ei e, cpe&t a zycruria Cyut{a je
0,256 3eM bHHe rycTHHe, AOK je y6p-
3azae craze Tease na noeptuuuu Cyx-
zfa. 28 ,3 nyra Bete OA y6p3arba Ha

nOBpIIIHHH 3eMA,e. 17oeptuuHctca
TeMneparypa je peAa BeAHVHHe
6000°C a y CpeAHWTY Cyiua TeM-
nepaTypa AOCTHwe H Ao 20 000 000°C.

V 4.OTOMeTpnjH ce 3a jeAHHHuy
oCBeTbeHOCTH y3HMa BpeAHocT jeA-
Hor nyKca. To je ocBerbeHOCT KOjy
Aaje jeAHa Mehyxapodxa ceeha Ha
nOBpurHHH ynpaBHO nOCTaBA enoj Ha
rIOTOK CBeTAOCTH, a Koja ce HaAa3H
Ha paCTojamy OA 1 m. CyHue ocHer-
baBa xopH30HTaAHy nospulHHy IipO-
ce4HOM OCBeTAeHouihy OA 101500
Ayxca. OCBeTA,eHOCT Koja AonHpe
AO BHn1Hx cnojesa aTMOCij)epe 143-
HOCH oxo 134 000 Ayxca. (OCBeTbe-
HOCT ynpaBHo rIOCTaBbeHe rIOBprIIH-
He OA nyHOr Meceua 1i HOCH 0,25
Ayxca, a 3a Ka6HHeTCKH paA AOBOA,-
Ha je ocBeTAeHOCT oA 20 Ayxca.)

XeuiijcKH caCTaB CyHua

CBe INTO 3HaMO o xeMHjcKOM ca-
craBy CyHua Ao6Hjeno je aHaAH3oM
Cynvesor cneKTpa. OH ce Ao6Hja
cneKTporpa4HMa BHCOxe AHCnep3HO-
He MohH. CneKTporpaMH o6yxsaTajy
oxo 22000 ancoprup1OHHX AHHHja OA
KojHx je 80% HAeHTH4)HKOBaHO. CBe
HAeHTHI)HKoBaHe AHHHje Ha CyHVe-
BHM cneKTporpaMHMa oArosapajy
orxpHBeHHM eAeMeHTHMa Ha 3eMA,H.
3aHHMbHBO je Aa je eneMeHT xeAH-
jyM npBH nyT OTKpHBeH y CneKTpy
Cyxua (J. AoKHjep , 1881. roAmie).

AHaAH3OM CyHVesor cneKTpa ycra-
HOBbeHO je Aa ce Kao Hajvemh.H e-
AeMeHTH jaBbajy: BOAOHHK, KHCeO-
HHK, xeAHjyM , MarHe3HjyM, rBO)Kbe,
CHAHII.HjyM, HaTpHjyM H KaAUHjyM.
CyHVeBCneKTap HHje HenpeKHAaH
HH3 AyrRHHx 6oja, Bebi y ibeMy Ha
oApeheHHM McCTHMa nocroje rrpe-
KHAH y BHA TaMMHux AUHUja. To cy
OpaynxotJepose nuHuje. YCTaHos-
rbeHo je Aa ce TaMHe AHHHje CyH-
4eBor cneKTpa 7iana3e Gam Ha OHHM

McCTHMa rAe ce y Aa6oparopxjcKHM

CnexTpHMa ycHjaHHx papa H raca
HaAa3e c ja/He AHHHje. 1-loKAanarbe

cseTAMx AHHHja Aa6opaTopHjcKor
cneKTpa H TaMHHX AHHHja CyHVesor
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CVIIIUE
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PeAaTHBHM OAHOC K6aHTHTeTa xeMMJCKHx eAeMrHaTa

KOjH IIOCTOje H Ha 3eMA,H H Ha CyHHy . UpHa AMHHja

OAHOCH ce Ha CACMCHTe ma 3eM&H a UpaeHa Ha eAe-

McHTe Ha CVHUV. EACMCHTH TeACH OA ItepejyMa HMajy
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cneKTpa o6jacHHO je HeMaxiKH 4H-
3HVap Kupxog6 1858. rOAHHe cAeAe-
hHM 3aKOHoM : Auo ceeTjzocr Hexoz
U3eopa Lcoju daje Henpexudan cneic-
Tap npona3u JCP03 cnoj xnaL)HUjez
zaca unu nape, ouda he oo ceux
3paxoea y cnexrpy zac ynujaru ca-
Mo One xoje u cam ucnyzura y ycu-
jaHOM cra1by. HajHHx(a cjajHa no-
BPLHHHa CyHua - r¢orocybepa iMa
HenpeKHAaH CneKTap. OApebeHe Ta-
AaCHe Ay)KHHe 3payerba 4oToc4epe,
carAacno KHpx04 0BOM 3aKoHy, an-
cop6yjy cc npH npona3y KP03 CyH-
Mesy aTMOCkepy o6pa3yjyhH TaMHe
(Ppayxxo4epose AYLHHje. MepeLbeM
nono )Kaja OBHX AHHHja H ynopebH-
BaH,eM C nO3HaTHM AHHHjaMa eAe-
McHaTa ma 3eMbi ogpebyje cc Xe-
MHjCKH caCT&B CyHVeBe aTMOC4epe.

CYH'IEBA ATMOCIDEPA

HospLHHHa CyHua KOjy BHAHMO
Ha3HSa cc OOroc(bepa, alTO 3Ha,4H
c4epa CBeTAOCTH. (DoTOC(pepy Tpe-
6a CxBaTHrH Kao Hpena3HH CAOj 143-
Mehy HenpoBHAHor CyHVesor je3-
rpa H HPOBHAHHX CHObHHX cnojeBa.
HpojeKLjHjOM CyHua Ha 3aKAOH yo-
vana cc 3pnacra (zpaxynapHa)
crpyxrypa 4)oroc(pepe. CBeTAe Mp-
be - zpanyne, Koje 4lopMHpajy o-
By CTp\KTypy, HenpaBHAHHOr Cy O6-
AHKa a H,HxoBa BCAH4HHa AOCTH,Ke
OA 200-1000 km. HpoMene y 06AHKy
H paCHOA AH rpai ► yAa TeuLKO je npa-
THTH. CTaAHo cc o6HaBA.ajy nOLHTO
HM je BeK )KHBOTa cBera HeKOAHKo
MHHyTa. (l)OT04epa je CAOj KOjH e-
MHTyjexenpeKHAaH CneKTap, Te
36or TOra cneKTpaAHa aHaAH3a HH-
je V MoryhHOCTH Aa ogpeAH H,eros
xeMHjcKH cacTaB.

V aTMOc4lepx CyHiia pa3AHKyje-
MO TPH cnoja: uH6ep3HU cnoj, X O-
Moccbepy u xopony. HHBep311H CAOj
je TaHaK cnoj CyHueBe aTMoc4epe
KojH HenOCpeAHO S3aAe)K Ha 4)OTo-
c4epy. CacTojH ce H3 pa3HHX yCH-
jaHHx racoBa. V L-beMy cc BPLHH
TpanC(popMHCaHbe CBeTAHX AHHHja
(poTOC(pepe y raMHe (DpayHxo4epo-
Be AHHHje.

XpoMoc(pepa HAM o6ojeea c4 e,pa
HaCT Baba cc 6e3 OlUTpHx rpaHHua
Ha HHBep3iiH CAOj . BHAA,HBa je npH
nOTnyHHM CyHYeBHM noMpawthitma
oxo TaMHor MecegeBOr KoTypa Kao
y3aH UPBeHH CAOj. BOAoHHK je o-
CHOBHH cacTojaK xpoMoc(tepe no-
peA 3a6ene)KeHor npHCyCTBa KaAgH-
jyMa n xeAHjyMa. llpHi nOTE11HHM
nOMpa'-LeFbHMa CyHua MOx(e cc uaK
H FOAHM OKOM 3ana3HTH KaKO cc ca
nOjeAHHHX McCTa y xpoMOc4epH BH-
COKO y3AH)Ky Mace BOAOHHKa 1 KaA-
uHjyMa. OBH npaMenoaa 3osy cc
npory6epauge a AOCTH)Ky BHCHHy H
AO MHAHOH KHAoMeTapa.
Kopoiia cc y3AH)Ke H3HaA CyHue-

Be xpoMoc4epe. 143rneAa Kao repo-
3paiHH cpe6pxaCTO 6eAH opeoA, He-
npaBHAnor 3paxaCTOr o6AHKa. Y ne-
PHOAHMa jaKe Cyingene aKTHBHOCTn
Kopona je ejajHHja, npH6AH)KHO
Kpy)KHOr O6AHKa HAH CHMeTPHMHO
3paxacTa; y Ao6a cna6e CyHueBe aK-
THBHOCTH CAa6L3jer je cjaja, Kopo-
HHHH AeAOHH OKO CyHgeBHX nOAOBa
noBHjajy cc y 06AHKy AHHHja oxo
MarHernnx nOAOBa, AOK cc oK0 CyH-
ueBor exsaTopa 3pauH KOpOHe LLpy-
xcajy npaBOAHHHjcKH H HO BHLne
cTOTHHa xHbaAa KHAOMeTapa OA HO-
BpLHHHe CyHua. CMarpa ce Aa cy
3paUH KOPOHe CHOHOBH eAeKTpoHa
Koje CyI-LUe H36auyje y CBHM npaB-
uHMa. Ho HoBHjnM noAauHMa TeM-
riepaTypa KOPOHe Morna 6H AOCTH3a-
TH qaK MHAHQH CTeneHH.

CyHVese nere H 4aKyee

Ha 4OTOC(^epH ce Mory 3ana3HTH
upHe Mpbe,HenpaLaiiAHor o6AHKa. To
Cy TaK03BaHe CyHueBe Here . KoA he-
re jacHo pa3AHKyjeMO TaMHO je3lpo
OHBHYeHO raMHoM nojlycen,coM. He-
re cc pa3BHjajy y rpyne, ca BehoM
nero eoowboM H ocraAH.M neraia
- nparu.autfaMa . HojaBbyjy cc ne-
pHOAHuLHO, y UHKAycHMa OA OKO 11
roAHHa. OA L,HxoBor 6poja 3aaHCH
CTeneH CyHVeae awTN.BHOCTH, a oA
oBor cTeneHa iHH3 nojaBa eneKTpo-
MarHeTHe npupoAe y aTMOC4PepH
3eMbe. Here npeAcraBbajy cpeAH-
LHTa MarHeTHHX noba. CjajHLLja no-
ba coroccpepe oxo nera Ha3Haajy
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CyHgeaa npory6epaxaa y
nopebe+ey ca 3eM ,eoM. He-
KC npory6epanae AOCTH KV
xxCHHV H AO MHAHOH KM.



ce ziaKyne m yoyA,HSe cy oxo CyH-
vesa py6a. II0CTOjH opraxcxa Be3a
H3Mehy nera H (baxyna: HeMa nera
6e3 4aKyAa, aAH 4xlKyne Mory no-
crojaTH Ha 4>0TOCd)epB a Aa ce He
o6pa3yjy nere.

H3 nojaBe KpeTaH a nera OA HCTO-
Ka npeMa 3ariagy raAHAej je Hapa-
^4yHao Tpajarbe jeAne poraunje CyH-
ua. TauKa 6AHCKa CyH4reaoM eKBa-
ropy HagHHH jeAHy pOrauHjy 3a o-
Ko 27 Aana, AOK O6AaCTH y 6AH3HHH
bona 3axTesajy BpeMe OA axo 34
AaHa 3a jeAHy poTauHjy.

IIPHBHAHA CVHrIEBA
KPETA} bA

Hama 3ana)Kari,a o AHeBHOM H ro-
AHwH,eM CyniieBaM Kperanay caMO cy
rrpHBHAHa . OHa cy nocne,AHUa cTBap-
HHx nojaBa : 3eMA,HHe poraunje oxo
oce n o611Aa Kerba 3eMA,e OKO Cyrrua.

3Be3Aatni H Cy1r eH AaH

ACTpOHOMH ce 3a Mepetbe BpeMe-
Ha CAy )Ke 3ee3c)anuM daHOM. To je
BpeMeHCKH pa3MaK H3Meby y3acTon-
He roprbe KyAMHHarxHje Ta'Ke npo-
AehHe pasHoAHeBbue . ( CBaKO TeAO
y Toxy 24 vaca ABa nyra npobe Kp03
MepHAHjaH . OBH npOAa3H KP03 Me-
pngnjaH Ha3HBajy ce Kyamuuaa4uje.
KyAMHHauHja Koja je 6AHNCa nocMa-
TpaveBy 3eHHTy Ha3HBa ce zoprba
uy,Lwuuazluja ). Y TOKy 3Be3AaHOr
AaHa 3emia ce o6pne oxo cBoje o-
ce ca 3anaAa Ha HCTOK 3a 360'. Ito-
NeTaK 3Be3AaHOr Aana pavyHa Ce OA
TpeHVTKa roprbe KyAMHHaLuije Tav-
Ke bpOAehHe paBHoAHeBHue. Kaxo
noveraK 3Be3AaHOr AaHa naAa y TO-
Ky rOA He y pa3He vacoae AaHa H
HohH , 23. cenTeM6pa no,zeTaK je
y nOHOh , 22. jyHa naAa y 6 h yjyTpy,
22. AeueM6pa je y 6 h yBeve a
21. Mapra noLleraK 3Be3AaHOr Aana
naAa oxo noAHe ), npriHyhelIH cMo
Aa ce y rpahancxoM )KHBOTV 3a Me-
pewe BpeMena nOCAy)K1{MO npnBHA-
HHM KPCT IbeM CyHua Ha He6ecKOj
c4epn. YBeAeH je 3aTO nojaM npa-
coz Cyu'ieeoz daua . To je BpeMeH-
cKH paaMaK aie$y ABe y3acrorme

KyAMHHauHje Cynuesa cpeAHiura.
McByTHM, Ay)Kira npaBor cyH,4aHor
Aana je, 36or HPHBHAHOr roAHrlH,er
KpeTai a CyHua, pa3AriHra y pane
AaHe y roAHHH. Aa 6H Ce OTKAO-
HHAe pa3ArrtrriTe Ay)KnHe rpajarba
ripaBor CyHUeaor Aana yBeAeH je no-
jam cpedzaez euearopcKOZ Cyua{a.
To je 3aMriuIA.eHa TagKa Koja ce
paBHOMepHO xpehe no eKBaTOpy (Be-
AHKH Kpyr ynpasan Ha CBCTCKy o-
cy), a Koja je oApebeHHM peAauH-
jaMa y Be3H ca cpeAHnrTeM npaBOr
CyHua. BpeMeHcrcH pa3MaK H3Mehy
ABe y3acTOnne ropI-be KyAMHHaunje
cpeArber eKBaropcoor CyHua Ha3H-
Ba ce epedrbu )an H off npeAcrasn,a
jCAHHHUy Mepen,a BPCMeHa no CyH-
uy. CpeArbH AaH AYNCH je OA 3Be-
3AaHOr 3a 3m 56,565 3Be3Aanor Bpe-
Mena.

HeKOAHKO OCHOBHMX nolMoBa

nonoxcaJHe acrpoHoMH]e
Y UHA y AaKLuer npaherba Aa.ber

H3.Aararba Aahemo oBAe HeKOAHKO
OCHOBHHX noj:Mosa nono)Kajxe a-
CTpOHOMH je.

He6ecicu euearop je BeAHKH Kpyr
He6ecxe c4epe ynpaBaH Ha ocoBHHy
3eM.bHHe poraruije.
EscAunTUKa je BeAHKH Kpyr He6e-

CKe c4epe Ayxc Kora ce y TOKV roAH-
He npHBHAHO Kpehe cpcAHinTe CyH-
YeBor AHCxa. Yrao H3Mehy eKAHITTH-
Ke m eKBaTopa H3HOCH 23°,5.
Ta'Ka nponehue paeuodueeuiie

(HAH raMa TaqKa) je TaMKa ripecexa
eKAHnTHKe H eKBaTOpa, rAe CyHue
y Toxy npHBHAHOr rOAHLHH.er Kpe-
Talba npena3H ca jy)KHe ma cesepHy
He6eCxy nOAVAorrTV.
Aetcnunaztujcuu Kpyz je AVK Be-

AHKOr Kpyra He6ecxe c4epe KOjH H-
Ae OA CeBepHor Ao JyxcHOr bona H
npOAa3H Kp03 nocuarpauo HeGecxo
rend. OH je ynpasan Ha eKBaropy.
Mepudujau je AyK BeAHKOr Kpyra

OA bona npeKo nocMarpaT]eaa 3eHH-
Ta AO jy)KHor He6ecxor nova.

Pezcracz4eu3uja u dezcnuuai- uja cy
cc)epHe KoopAHHare. PeKracueH311-
ja npeACTaan,a AyK no eKBaropy OA
raMa TaqKe AO AeKAMHaunjcxor Kpy-
ra. AeKAHHaUxja je KoopAHnara
AV)K AeKAHHaunjcxor xpyra Koja ce
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C4epHe KOOPAHHaTe y eKaaTOpCKOM KOOpAHHaTHOM CHCTeMy.

CEBEPHH HEEECKN HOA

B
Fpoj 3

Ocaer cI1ocr 3eMAe 3a epeMe Amber
COACTHUHJa . AaH Je tJA')tCH, HOh
rlajKpaha.

CEBEPHH non

npHBHAHe AHeBHe nyTawe CyHua V Tpe-
HyyHMa coAcrHUHja H paaHOAHe.H4e.



MepH oA exsaTopa (6 = 0:) Ao Ce-
BepHor ( 6 = 90,) H JyxcHOr noAa
(6 = - 90-).

flpoMeHa peKTacueH3HJe H

AeKmmauHje CyHua

Y TOKy jeAHe roAHHe peKTacueH-
314ja CyHua npoMeHH ce 3a 24h.
BpeMeHCKH pa3MaK H3Mehy ABa y3a-
cTonHa npoAa3a CYHUa Kp03 raMa
Ta4KY Ha3HBa ce rponcxa zoduHa.

flocMarpajyhx roAHunbe KpeTa-

rbe CyHua npHMeTHheMO Aa OHO cBa-

Kor AaHa KyAMHHHpa Ha pa3HItM HH.

cHHaMa HaA4 XOpH3oHTOM: AeTH Ha

BehuM a 3HMH Ha maIbHM. OBe ce

npoMexe Aaxo 3ana)Kajy no ceHKa-

Ma 3rpaAa y noAHe: AeTH Cy Kpahe a

3H_MH AV)Ke. T1oMeHyTa nojaBa no-

TH4e oA vxtbeHHue Aa ce paBHH 3eM-

A,HHor exBaTOpa He noKAana ca paB-

HH eKAHnTHKe. 36or HarH TOCTH e-

K:c-aTopa npeMa eKAHITTHUH, 3a yrao

OA 23°,5, CyHue y Toxy roAHHe Me-
ma CBOjy AeKAHHaunjy. 21. MapTa H
23. cenreM6pa AeKAHHal(Hja CyHUa
je jeAHaxa HyAH: CyHue ce Hana3H
y paBHH eKBaTopa. 22. jyHa H 22. Ae-
ueM6pa AeKAHHaunja CyHua Ao6Hja
MaKCHMaAHe BpeAHOCTH: +23=,5 H
- 23°,5; CyHue je y OBI-BM noAo)Ka-
jHMa MaKCHMaAHo yAa,^.eHO OA paB-
HH eKBaTopa. HOCTOjal-be HarH6a e-
KBaTOpa npeMa eKAHnTHUH, OAHOCHO
rOAHLUH>e npoMeHe Aexnnnaunje
CyHua y3POK Cy HejeAHaKOr Tpaja-
ma o6Aarnue TOKOM rOAHHe H cMe-
He roAHLLLH,Hx ,ao6a.

npoMeHa Tpa jai a o6Aamnle
Y TOKY roAHHe npHBHAHa AHeBHa

nyratba CyHua ABa nyTa ce noKAana
ca He6ecKHM eKBaTOpoM: 21. MapTa
H 23. cenTeM6pa. Kaxo paBaH xopn-
3OHTa AeAH He6ecKH CKBaTOp Ha ABa
jeAHaxa Aena (CA. B/4) npHanAHa
nyTatba CyHLja HaA XOPH3OHTOM 6H-
he jeAHaxa r[pHBHAHOj rIyTai-bit nO
XopH30HTOM: Aa.H je jeAHaK HohH.
To Cy TpeHyuH npo,aehHe a jecewe
paeHooueeut}e. CyHue H3Aa3H Ta4HO
Ha HCTOKy a 3ana3H TaqHO Ha 3a-
naAy.

rIOCAe. 21. MapTa CyHue, npece-

KaBLIIH eK.BaTOp y raMa Ta4KH, no-

BehaBa AeKA HHauxjy, OAHOCHO npe-
,Aa3H Ha CeBepHy He6ecxy noAycd)e-
py. AHeBHH napaneA HaA xopH3oH-
TOM ce noaehaBa a noA XOpH30HTOM
cMatbyje. AaH Ay)Ka Ha patyH Ho-
hH. 22. jyHa AaH je HajAY)KH. To je

TpexyraK Ierttez concruquja. Ta4-

Ke H3Aa3a H 3aAa3a CyHua MaKCH-
MaAHO cy noMepeHe npeMa cenepy.
OA 22. jyHa AeKAHHaunja Cyiiua ce
cxatbyje a raKobe H TpajaH,e Aana.
23. cenreM6pa CyHue noHoBo ce4e
eKBaTOP H npeAa3H Ha Jy>KHy nOAy-

c(tepy. AeKAHHaLuija CyHUa H
Aame onaAa cne Ao 22. AeueM6pa.
AHeBHH napaneA je raAa HajKpahn
HaA xopH3oHToM a HajAY)KH nOA
xopn30HTOM. AaH je Haj}KpahH a
Ta4Ke H3Aa3a H 3aAa3a CyHua MaK-

cHMaAHO cy noMepeHe npeMa jyry.

rOAHUEH6A AOSA

ToAHHa HMa 4eTHpH roAHIHHaa Ao-
6a Koja ce Mebyco6Ho pa3AHKyjy no
Tpajatby BHAMJB(XTH CyHua HaA xo-
PH30HTOM H CpeAIbHM TeMnepaTypa-
Ma. OBa roAHLHrba Ao6a cy: npone-
he, AeTo, jeceH H 3HMa.

V3POK HBCTaHKa roAHIHIbHX Ao6a

npBeHCTBCHO Tpe6a Tpa)KHTH y Har-

HYTOCTH eKBaTOPCKe PaBHH rrpeMa

paBHH eKAHnTHKe . V MaHaoj MepH Ha

roAHLn -ba Ao6a yTHNe eAHIITWIHH 06-

AHK 3eMA,HHe nyrai-be.

IIponehe no'Hube Ha ceBepHOj
3ex:bHnoj HOAYAOHTH 21. MapTa. 22.
jyHa no4HLbe ACTO, 23. cenreM6pa
jeceH a 22. AeueM6pa 3HMa. 36or
e.\HnTHMHor O6AHKa 3eMA HHe nyTa-
Lbe oxo CyHua Tpajarba roAnLHibnx
Ao6a cy pa3Aw.n-na: nponehe Tpaje
92,3 cpeAHa AaHa, Aero 93,6, jeceH
89,8 a 3HMa 89,0. Ha jy)KHOj noAy-
Aonrn nponehe no4Hrbe 23. cenreM-
6pa a AeTo 22. AeueM6pa. Tonnes ne-
pnoA TaMo je KpahH OA xnaAHor 3a
7,6 Aaxa. 36or one gHLbenHUe H o-
rpoxHor HPOCTpaHCTBa HcnytbeHOF
MopHMa H oxeaHHMa, KojH ce cnopH-
je 3arpenajy Hero KOHTHHeHTH KOjH
npexpnnajy 3HaTHHja npOCTpaHCTBa
cenepne nonynorrre, jy)KHa noAy-
Aorrra HMa cypoRHjy KAHMy Hero
CeBepHa.
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Y nepnoAy oA 21. Mapra Ao 23.
cenreM6pa Cyxue ce Ay>Ke 3aAp>Ka-
Ba HaA XOpH3OHTOM Hero V ApyroM
nePHOAy roAuHe. CyH4CBH 3paUH y
OBOM nepHOAy rraAajy Ha pagan xo-
pH3OHTa nOA BehHM HaFH60M Hero
AUTO je HarH6 noA KOJUM OHH naAa-
jy y jeceH If 311My. HMajyhH V BHAy
ocHoBHe 4aKTope Textneparype Aa-
re o6AaCTH, Tpajalbe A_y>KHHe Ama
H HarH6 CyHVeBHX 3paKOBa npenta
paBHU xopH3oHTa, pa3yM)bHBe Cy
CBe roAHIHH,e BpeMeHCKe npoMexe.

Tpe6a BOAHTH pavyHa Aa cy ro-

AHnllbe npoMeHe reMneparype iia e-

KBaTOpy MHHHMaA.He, IOHITO HPOMe-

He TeMneparype 3aBHCe OBAC HCKby-

YHBO OA npoMeHa BHct He Cynua HaA

xopH30HTOM, a He OA A'y>KHHe AaHa

Koja je Hcra 3a cBe AaHe y rOAHHH.

MebVTHM, roAHUnbe npoMeHe TeM-

nepaType Cy 3HaTHO Behe y noAap-

HHM o6AacT.HMa.

Ca3Be>Kha pacnopeheHa Ay>K e-
KArmmKe, Mehy Koiiua cc CVHUe V
TOKY CBOr roAHHllber KpeTal-ba Ha-
he, Ha3HBajy Cc 3o(UjaHKa. TOKOM
nponeha CyHUe cc Kpehe Mehy Ca-
3BeachMMa: PH6a, OBaH H BHK, a y
TOKy AeTa O6HAa3H ca3Be>Kha B.ui-
3aHUu, PaK H AaB. KapaKTepHCTHY-
Ha 3oAHja'-rKa ca3Be>lcha 3a jeceiiH
nepHOA cy AeBOjxa, Bara H CKOpnH-
ja, a 3a 3HMCKH nepHoA CTpenau,
Ko3opor H BoAoAuja. Ilojac Ha He6y
KOjx 3ay3HMajy oBa ca3Be>Kha Ha-
3HBa cc 3o6ujalc (Kpyr >KHBOTHtba).

KOPHIUREIbE CYHLIEBE
EHEPTHJE

AoooHjame BHCOKHX TeMnepaTypa

Ao611jalbe BHCOKHX reunepaTypa
ocTBapyje cc caxyn:atbeM CyHVeBC
exeprnje y >KH>Ky KoHKaBHor orAe-
AaAa. Ha OBOM IPHHUHny H3rpahe-
He Cy „cyH4aHe nehH" Ha MoH-AyH-
cy (Opanuycxa), V CeBepHoj A4pH-
11H 6A.H3y AAxcxpa H V KaAHjop-
HHjH . Ha MOH-AyHCy nocrnrnyra je
TeMnepaTypa Beha OA 3000' noMohy
napa6OAH Kor orAeAaAa >KH>KHe Aa-
,bHHe 11 m a Koje je 6HAO HavH-
FbeHO oA 3500 MaAHX 3aKpHBrbeHHX
orAeAaAa. OcrBapeHa TeMnepaTypa

AOBOrbHa je 3a Ton.beHbe TBPAHx Me-
Tana.

PaA cylnlaHIX MoTopa

BOAeHa napa HAH papa Apyrxx HC-
napMHBHx Tetr ocTH MO>Ke cc npoH3-
BecTH nocpegcrBOM CynveBe eHep-
rnje H CAyxcHTH 3a noxperalbe re-
HepaTopa HcTO Kao H V TepMHVKHM
ueHTpanaMa KAaCHVHOr THna. IIo-
Mohy KOACKTOpa THna orAeAaAa HAH
KOAeKTOpa ca paBHOM fAOLlOM, CyH-
zleBa eneprllja 3arpeBa Ka3aH 3a HC-
napanalbe. V Aoc AHheAocy, V CAA,
carpahena je cyHllalla neh ca orAe-
AaAOM oTBopa 10 m H Ka3aHoM KOjH
IPOH3BOAH rtapy ca npHTHCKOM OA
12 aTMoccepa. Y ErnuTy Cy HHCTa-
AHpaHe cyxvaie nehR KOje CV no-
KpeTaAe nyMne 3a Hasoglbaaalbe. Y
HTannjH cy cyHVaHH MOTOPH CHa6-
AeBeHH paBHHM KOAeKTOpoM a yno-
Tpe6A.aBajy cc 3a Henapaaal-be cyM-
nopHHx allxHApHAa.

AecTHnai uJa noMot-iy CyHveBe
eHeprHje

KapHCTehH CyH,4eBy eneprnjy y-
cneo je )K. PHulap (MoHaxo) Aa y
roxy jeAHe roAHHe Ao6Hje 650 1 Ae-
CTHAOBaHe BOAe HO I m2. AHeBHH
npoceK y jyxy Meceuy H3HOCHO je
3,5 AHrapa no m2 a y AeueM6py 0,5
AHTapa no m2. IIOCAeAIbHX rOAHHa
A01IIAO je AO BeAHKOr HanpeTKa y
peluaBal-by npo6AeMa oAcoAbaBalba
MopcKe BOAC, TIHMe 6H cc peuro He-
AOCTaTaK nHTKe BOAe y cBeTy.

XAabelbe CyHYeBOM TOHAOTOM

MaAa H3rACAa HeMoryhe, CyI eBH
3paUH KopHCTe cc H 3a xnaherbe. Y
re capxe KopHCTe cc arlaparH Ha3Ba-
HH ,CyHgaHM xAaAlbauH". JeAaH OA
XAaAIb Ka oae BpCTe paAH y TarH-
KeHTy (CCCP). To je napa6OAOHA
oA ueMeHTa, BHCHlIe 80 m, o6Aoxce1
nocpe6peHHM OrAeAaAHMa. OBa orAe-
AaAa pe4AeKTyjy Cyrr'leBe 3paKe
ripeMa jeAHoj heAHHjI-I 3a xnahelbe ca
aMOHnjaxoM.

BHAaH HanpeAaK Ha oBOM no^by
npeAcTaBAbajy ,TonAOTHe rryMne". 0-
He HaH3MeHH.IHO npOH3BOAe TOrIAO-
Ty H xnaAHohy.
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MoH-AVH - KopHuihelbe CyHVese eneprHJe noMoby
Hajoeher orAeAaAa Ha caeTy.

I. epR3a
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TepMOCH44OH 3arpejaH CyHYeBHM 3pauwa

CyH9aHH MOTOP 3a HpiOH3BOAH.y eAeKTpHYHe eHepraje noMohy

jeAHe Typ6HHe.



MECEII

MECEMEBE OCOBHHE

Ha xojeM ce oAcTojaEby HaAa3H
Meceu?

McTOAa OApebaBal-ba oACTojarba
3eMAba - Meceu cacTOjH cc y Mepe-
rbby oAcTojaH a ABejy VAan eHHX Ta-
vaKa Ha 3eMtbH H MepeH,y yrnoBa
Koje o6pa3yjy BH3ype rrpeMa cpeAH-
[ury Meceua H 6a3a, OAHOOHO Mepe-
HO OACTOjaH,e Taga.Ka Ha 3eMA,H. Aa
6H TagHOCT Mepeli,a 6HAa IITO Beta
n0Tpe6HO je y3eTH AOBOtbHO BeAHKy
6a3y. AatbHHe Meceua, CyHua, nAa-
HeTa, Koiera H ApyrHx o6jeKaTa, zIH-
ja yAatbeHOCT OA 3eMme HHje 6eCKo-
HaLLHO BeAHKa, Mo>KeMO H3pa3HTH
BCAH4HHOM 3BaHOM xopu3ourcxa na-
paAaxca. To je yrao HOA KOjHM cc
113 cpeAlilnra He6ecxor TeAa, Koje
cc HaAa3H Ha XOpH30HTy AaTOr Me-
cTa, BHAH 3eMtbHH nOAynpexuiHK.
3eMA,HH nOAynpe4HHK y3eT je OBAe
Kao 6a3a. Yrao xojH cc Ao6Hja Ka-
Aa cc cpeAHH.ITe He6ecxor TeAa, xoje
cc He HaAa3H Ha XOpH30HTy, CHOjH
ca xpajeBHMa 3eMA,li9-lor noAyrrpev-
HHKa Ha3HBa cc dHe6Ha napaAaxca.
V TOKy ABa AaHa AHeBHa napanaxca
cc HenpOKHAHOMel-ba ca npoMeHOM
nOAOxcaja He6ecxor Tea npe:Ma xo-
pH3oHTy. H XOpH30HTCxa napanaxca
He6eCKor TeAa Melba cBOjy BpeA-
HOCT. KaKO 3eMtba HMa o6AHK eAHn-
COHAa, To he XOpH3OHTCKa napaAaK-
ca 6HTH HajMal-ba 3a HOAOBC a Haj-
Beha 3a TaqKe Ha eKBaTOpy. Xopu-
3OHTCJCa elzeaTOpctca napaAarcca Me-
rba cc canto ca npoMeHOM AatbHHe
He6ecxor Tea OA 3eMMbe, na cc H
oApebHBaH,e AatbFHe Meceua (CyH-
ua, nnaHeTa H KoMeTa) CBOAH Ha OA-
pebHBaH,e HberoBe eKBaTOPCKe XOpH-
3OHTCxe napanaKce.
3a oApenliBaH,e oACTojalba 3eMAa

- Meceu V XVIII sexy je 6HAo 3a
6a3y y3eTO oACTojarbe EepAHH - PT
Ao6pe HaAe, Koje 143HOCH OKO 9600
km. Pe3yATaT MepeH,a 6HO je 3aAo-
BOMasa j yhH.

36or eAHrrrH4HOCTH Mece'ese ny-
Tafbe OACTojaH,e 3eMMa - Meceu

HHje cTaAHo. HajBehe je oACTojalbe
Kaga cc Meceu HaAa3H y anozey,xy a
HajMaH,e Kaga je Meceu y nepuzey-
My. OACrojalbe Meceua y anoreyMy
H3HOCH 406 670 km a y nepHreyMy
356 410 km. CpeAH,e oAcrojal-be je
384 400 km.

Honynpe4HHK Meceua H3HOCH
1736,6 km OAHOCHO 0,27 nOAyrLpev-
HHKa 3eMMe. Ha OCHOHy oBora 3a
o6HM Meceua Ao6HjaMo 10 911 km,
a 3a noBplnHHy 37,9 MHAxoHa km2,
OAHOCHO 0,074 3eM ,HHe noapmime.
Maca Meceua je 81,45 nyra Mal-ba
OA Mace 3eMA, e a 3anpeMHHa LLHHH
49. Aeo 3anpeMHHe 3eMA,e. CpeAHa
ryCTHHa Meceua je 3,3 rycTHHe BO-
Ae, AOK je ryCTHHa 3eMMe 5 ,5 rycTH-
He BOAe. OAaBAe CAeAH Aa je cpeA-
1-ba ryCTHHa Meceua 0 ,6 3eMtbHHe ry-
CTHHe.

HMa AH Meceu aTMoc4,epy?

Aa 6H cc OAroBOpHAO Ha oBO nH-
Tarbe Tpe6a 3HaTH Aa je MecemeBa
CBCTAOCT canto CyH9eBa CBeTAOCT
Koja cc oA6Hja ca nOBpunTHe Mece-
ua. AHaAH3a Meceyesor cneKTpa no-
Ka3yje Aa je osaj cneKTap jeAHax
cneKTpy Ao6HjeHOM AHpeKTJiO ca
CyHua. To je AOBOA aH AOKa3 3a
TBPAwy Aa Ha Meceuy HeMa aTMo-
cc^epe.

OBY npernocraBKy noTBpbyje H
YHH,eHHua Aa TaMO HeMa CyTO-
Ha a HH AH4^y3He cBeTAOCTH Ha rpa-
HHuH H3Meby CBCTAOCTH H TaMe.
IIpH noMpaveibHMa H oKyATa1HjaMa
Meceua He nocrojH nocTeneno CMa-
x,eH,e cjaja y KOHTaKTy H3Mehy
CBeTAOr TeAa H Mece4eBor py6a. OA-
CyCTBo epo3Hje yxa3yje Aa Ha Me-
ceuy HeMa HH BOAC a To je join je-
AaH Aoxa3 Herl(>cTojal-ba aTMoc4)epe
Meceua.

KPETAH,A MECEU,A H
MECELIEBE MEHE

H KOA Meceua pa3AHKyjeMo poTa-
l4ujy H pe6onyr4ujy. PoTauHja je o-
6pTal-be Meceua OKO COHCTBexe oce,
a pesonyunja IberoBO o6HAaacetbe o-
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Ynopebetbe AHMeH3HJa 3eMA,e
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MECEU

CeuepoHcrogHa o6Aacr Mecega ca Mo-

pes KHHIa, fAaTOHOBHM KpaTepoM H



n

Ko 3eMMe. Tpeha BpcTa Kperarba
Meceua je Tpaxc.zac}uja. Ta BpcTa
KpeTarba Ae4)HHHHre yveiuhe Mece-
ua V KpeTarby oxo CyHua. Meceu po-
THpa y AHpeKTHOM cMepy, OA 3ana-
Aa npeMa HCTOxy. BpeMe noTpe6Ho
3a jeAHy poTauujy jegnaxo je Bpe-
Mcny nOTpe6HOM 3a jeAHy peBoAy-
uHjy a OHO H3HOCH: 27 AaHa, 7 iia-
coBa, 43 z'urHyra H 11,5 ceKYHAH. To
3Ha4H Aa je Tpajarbe AaHa Ha Mece-
uy jeAHaKo jeAHoM Meceuy. 143 0-
Bor pa3AOra v.rrHH HaM Cc Aa Me-
ceu He poTHpa, OAHOCHO y MoryhHO-
CrH CMO Aa BHAHMO canto jeAHy rbe-
roBy HOAyAOnTy. H3rAeA Apyre no-
AyAorrre Meceua, Koja je HeBHAbHBa
ca 3eMbe, yn03HaAH CMO 3axBabyjy-
hH ycnexy Tpehe coBjeTcKe KocuHV-
Ke paxeTe. OHa je 4. HOBeM6pa 1959.
roAHHe noxena Ha ri rr oxo Meceua
HHTepnAaxeTapxy CTaHHUy, Koja je
ycneLUHO, ca AabHHe oA 60-70 km
CHHMHAa HeBHAbHBy CTpaHy Me-
ceua.

Ilocne nepHoAa CIA 27 AaHa H 8
vacoBa, HagHHHBHIH nyH o6nAa3aK 0-
Ko 3eMbe, Bpaha cc Meceu y HCTH
nono)Kaj y OAHOCY Ha 3Be3Ae. Taj
HHTepBaA BpeMena Ha3HBa cc cude-
puLslcu HAH 3ee3dauu Mecey. Y TOKy
oBor nepHoAa CyHue cc noMepnno
Ka HCTOKy 3a npH6AH>Kno 27°, Te je
Meceuy noTpe6Ho jour oxo ABa Aana
H yeTBpT Aa 3ay3Me HCTH noAOxcaj
y oAl-rocy Ha Cynue. BpeMe noTpe6-
11o Aa Meceu Aohe noHOBO y HcTH
HOAO>Kaj npeMa Cynuy Ha3HBa cc
cuuodwncu Mececl, H OH npH6AH)KHo
H3HOCH 29 H HO Aawa.

MeceqeBe Mexe

Pa3HH nonoHCajH Koje 3ay3HMa Me-
ceu y oAHOCy Ha Cynue H 3eMby y
TOKY CBOr KpeTarba oxo 3eMbe, Ha-
3HBajy cc Meceueee Mene.

KaAa je Meceu y lcou,yuret4uju ca
CyHueM (Tj. xaAa H3Aa3H H 3aAa3H
3ajeAHo ca H,HM) HMaMo McHy 3Ba-
Hy MAaA Meceu . V TOM HOAO)Kajy
MecetreBa nonynon-ra, Kojy 6H Mo-
rAH BHAeTH ca 3eMbe, siana3H ce Ha
CynpOTHOj crpanH OA CyHua. IIpe-
Ma TOMe, Meceu je CBOjOM TaMHOM
CTpaHOM OKpQHyT 3eMAaH 36or grera

je HesxAbHB 3a nocMaTpaya ca 3eM-
be. Ilpona3 Meceua Kp03 MepHAH-
jaH MecTa noKAana cc ca npOAa3oM
CyHua. ABa Aana KacHHje, rcaAa cc
Meceu yAaMH oA CyHua 3a OKO 30°
Ka HCTOKy, 3ana3HheMO Meceu y BH-
Ay ycxor cpna ca HcnynveH,eM Ha
AeCHO, OAHOOHO npeMa CyHuy.
CeAaM AaHa KacHHje no,4HI-be npBa

yerBpT. Yrao Ha 3eMMH H3Meby
npasua npeMa CYHUy H Meceuy
H3HOCH 90°. Meceu npOAa3H Kp03 Me-
pHAHjaH MecTa 6 4racosa nocne CyH-
ua. V OBOj MOHH TagHo jeAHa nono-
BHHa (AecHa) Mece4ese nonynonTe
6Hhe ocBeTbeHa a Apyra nOAOBHHa
TaMna. CAeAehxx AaHa nosehaBahe
cc cne BHHre OCBeTber-Ia crpaHa Me-
ceua, TaKO Aa he Meceu nocTeneHO
Ao6HjaTH H3rneA OCB Tbenor Kpyra.

143Mehy 14. H 15. Aaxa OA MAaAOr
Meceua Meceu he cc HahH y on03u-
c4uju ca CYHUeM (H3Aa3Hhe Kaga
Cynue 3ana3H, a 3ana3Hhe y 3opy).
Hacrynuhe nyH Meceu HAH yurraf.
Ilocne nyxor Meceua ocBeTbeHa no-
AynonTa novnrbe c AecHe CTpaHe no-
Aaxo Aa cc cMarbyje.

24. AaHa MecegreBe Mene Hacryna
H0CAeAH,a 'rerBpT . Ta,Aa BHAHMO 0-
CBerbeHy AeBy nonoBHHy Mcceve-
Bor Korypa. Meceu npOAa3H Kpo3
MepHAHjair Mecra 6 vacoBa npe CyH-
ua. CAeAehnx Aaxa ocBeTbeHH Aeo
nonynonTe nOAaxo cc cMarbyje Aa
6H noTnyxo HeCTao KaAa Meceu no-
HOBO Aohe V KoH,yHKUHjy ca CyH-
ueM. Hacryna noHOBO MAaA Meceu.

Meceu y yurTarry BHAbHB je npe-
KO uene HohH. Ilpe nyHor Meceua
BHAMHB je Ayro npe 3aAa3a CyHua.
KaAa onaAa npHMehyjeMO ra HaA XO-
pH3OHTOM TeK nocne Cyi-vieBor 3ana-
3a a BHAA,HB je m YjyTpy nocne CyH-
veeor H3Aacxa.

HenebaBa CBeTAOCT

OKO MAaAOT Meceua Moire cc 3a-
na3HTH H HeOCBeTbeH MeceMeB
AHCK, KOjH je H3BaHpeAHO cnaraor
cjaja . OBa nojaBa no3HaTa je IIOA H-
MenoM nenemaea ceernocz, a jaBba
cc Kao nocneAnua ABocTpyxor oA6H-
jaH,a CBeTAOCTH CyHua: OA 3eMbe
npeMa Meceuy H O6pHyTO , OA Mece-
ua Ka 3eMAH.

M

r

n

M

M



ACTPOHOMCKH ATAAC

MECEIU

RPBA 9ETBPT MAAA MECELJ

CepiJa

r

IlYki MECEL(

spo, 2



O6janrrbeibe oBe nojaBe je cAeAe-
he: caaxa Mena Meceua Ha 3eMb13
oAroBapa CynpOTHOj MCHH 3eMbe Ha
Meceuy (MnaAa 3CMba, npBa 4CTBpT,
HyHa 3CM:ba H HOCAeAiba -leTBpT, oA-
roaapajy TpeHyuHMa nyH Meceu, no-
cneAtba 4CTBpT MAaA Meceu H npBa
YeTBpT). 36or Tora, y TpeayTKy MAa-
Aor Meceua 3a Meceu je nyiia 3eM-
ba. Uena 3eMMHHa nonynonTa oA6H-
ja 3paxe y npaauy Meceua, KojH Y
TOM TpeHyTKy He HWHMa AHpeXTHe
3paxe ca CyHua. flyH Meceu H3a3H-
Ba Ha 3eI.,.H Mai-,e OCBeTbeH,e He-
ro rryHa 3eMba Ha nOBp1mHHH Mece-
ua 36or Tora HITo 3eMba 6obe oA-
6Hja CBeTAOCT Hero Meceu H HITO je
npegHHK 3eMbe Behn. llenebaaa
caeTAOCT Haj6obe je BHAMHBa TpH
Aana npe H TPH Aana rIOCAe MAaAor
Meceua.

MECELIEBA HOBPIIIHHA

Ta,2unej je npBH nocMaTpao Ayp6H-
HOM Meceveay nOBPlUHHy 1610. ro-
AHHe. OH je yCTaHOBHO Aa Cy TaMHe
MpMC Ha Meceuy Meceveea Mopa a
cBerAe o6AaCTH nAaHUHClCU 6ext4u.
IIpHMCTHO je H TaMHe Mpbe OKpy-
)KCHC cjaJHHM HBHI1aMa , KOje Cy
Jon.[ TaAa Ao6HAe Ha3HB Mece4eeu
1Eupxo6u HAH Icparepu. IIpBy Tono-
rpa4cKy KapTy Meceua o6jaBHo je
XeseAHjyc 1647. roAHHe. 3a HMeto-
Barbe Tonorpa4>cKHx Ha3HBa Ha Me-
ceuy ycBojeH je OHCTeM CBeWTeHHKa
r. S. PHUonxja (1598-1671). KpaTe-
pH Cy Ao6HAH HMeHa nO3HaTHX a-
CTpoHOMa H HCTaKHVTHX MHCAHAa.ua
(KonepHHKa, ApiiCTOTena, rIAaTOHa,
ApxHMeAa, Kennepa, IITOAeMeja
HTA., SHAH: T/3), a rIAaHHHCKH Beli-
UH HMeHa HAaHnHa Ha 3CMbH (AA-
nH, AneHHHH, KaBKa3, KapnaTH
HTA.). Mopa H OKeaHH AO6HAH Cy
Heo61rqHa HMeHa (OKeaii hype, .4o-
pe THHIIHe, Mope KpH3e, Mope HeK-
Tapa, Mope BeApiHe HrA.)• H0MeHH-
MO OBAe H HeKOAHKO Haj%ioBujHX
Ha3HBa o6jeKaTa ca HeBHAMHBC
cTpalie Meceua: 3aAHB acrpOHayra,
MOCKOBCKO Mope, KpaTep Il;HoAxoB-
cKor, KpaTep Aooonocona. HMe uy-

BCHOr jyrocAoBeHCKor HaVgHKKa, a-

CTpOHOMa npogecopa MHAVTHHa

MHAaHKOBHha, nptmano je TaKobe

JCAHOM OA o6jeKaTa HeBHAMHBe

CTpal-Ie Meceua.

MeceveBH xpaTepH HMajy AHMeH-

3Hje OA BHHIe AeceTHHa KHAO.LreTa-

pa na AO HeKOAHKO CTOTHHa KHAO-

McTapa y npexfHHKy . IIAaHHHCKH

BeHIH AOCTH)KY BHCHI-le H Ao 6000 m

a BHCOKH nAaHHHCKH BPXOBH, KojH

cy BeoMa OLUTPH H CTPMH, AOCTH)KY

BHCHHe H AO 9000 M. BHCHHe nAaHH-

Ha MOry cc OApeAHTH BeoMa npeuli-

3HO Mepel-beM AY KHHa ce]IKH Koje

6auajy.

XHnoTe3e o nocranxy KpaTepa Ha
Meceuy

HH jeAHa Ao Aa&Iac nO3Hara xHno-
Te3a He Aaje 3aAOBobaBajyhe pe3yA-
Tare o nOCTaHKy CBHx KpaTepa Ha
Meceuy ( HMa HX OKO 30000). llpe-
Ma HeKHM Hay4HHuHMa KpaTepH Ha
Meceuy 4lopMHpaAH cy cc y Ao6a
iberoaor nocraHKa, rlyTeM jaKe ByA-
KaHCxe,aKTHBHOCrH. OBOM xHnore-
30M Morao cc o6jacHHTH nocraHaK
caMO Ha]MarbHx KpaTepa. HegaBHo
je Ha KpiMCKoj aCTpO1j?H3HYKOj On-
cepBaTopHjH oTKpHBeHa cneKTpaA-
HOM aHaAH3OM aKTHBHOCT KpaTepa
AA4OHC. OBHM OTKpHheM ByAKall-
cxa XHHOTe3a nocTaAa je oner aK-
TyeAHa.

AaHac cc CMaTpa Aa cy BeAHKH

KpaTepH nOCAeAHUa naAOaa Bennxnx

MereOpHTa. IlaAOBH Me eoplrra Bp-

AO cy 4eCTH Ha nOBpLUHHH Meceua.

OH HCMa aTMOC4epy na je carope-

Barbe McTCOpH Ta VCMepeHHX rrpeMa

nOBpIllHHH Meceua HeMoryhe. Haj-

Behu KpaTep Me eopHTcxor nopexna

Ha 3eMMH je BaBOMH KpaTep y A-

pH3OHH ca npe'HHKOM OA 1200 m H

Ay6HHOM OA 190 in. IIpeTnOCraBba

cc Aa cc KH.HeTH'-{Ka eHeprxja Mere-

opHTa npH yAapy o rlOBPLU HHy Me-
ceua TpeayTHO rrpeTBapa y TOnAOT-
Hy, AoBogehH AO eKCHAo3Hja BCAH-
KHX pa3Mepa. OBa BpCTa eKCIIAo3Hja
y Crarby je Aa 4oprHpa KpaTepe Be-
AH14HHe If 06AHKa Koje 3anaxxaMo
Ha Meceuy.
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KPATEPISAABHJVC

KPATEP THXO

BHAbHBa noAyeoma Meceua. CEBEP

IIOBPIIIHHA

HacTaHaK MeceveBHx Kpyx(HHm 6pAa a Kpa-
Tepa Koo nocneAana oyAKaacKax nojasa, oA-
HOCHO Hlapeiaa H CKYTWHH.a Marae.

` -,N OTC
O NOS MOPE KPH34

KPATEP )KOAHOT-KYPHJ

lk. MOCKOBCKO MOPE

HeaiAM1Haa ripaxa Meceua " 4lororpa4IHCaHa
Je upon uyT i. oxro6pa 1959. roAHHe . OOTO-
rpa4alcaH.e Je o6aaaAa ayroasaTCaa MebynAa-
HeTapHa CTRHHUa Kojy je npeMa Meceuy
Hoaeo AyHHK III.



Pelwep , AyHHK , CapBejep H Op6H-

Tep OMOryhHAH cy OTKpHBaibe MHO

nix AO AaHac Heno3HaTHx AeTaMa

Ha nOBPLLHHH Meceua. H3 xenocpeA-

He 6AH3HHe cii aila je noapn1HHa

Meceua a cpororpa4iije Cy TeAenH-

3HjCKHM nyTeM care Ha 3eM.by. Ito-

Ka3ano ce Aa cy Meceveea Mopa

npeKpHBeHa Hajpa3AH`1HTHjHM Kpa-

TepnnAa TlHje AIIMen3Hje He npeAa-

3e noHexaA BHuie 0A HeKOAHKO caH-

THMeTapa. TeAOCKOnCKH nocMaTpaHa

Mece1eBa Mopa H3rAeAajy Ka0 H3-

BaHpeAHo rnaTKe nonpLutiHe.

OA BpeMeiia xaAa je TaAHAej rio-
cMaTpao Meceij, AO Aaaac HHCy 3a-
na)KeHe KpynHHje npoMeHe.

IIAHMA H OCEKA

CBHMa je no3iiatO Aa je noaputH-

Ha Mopa H3AO)Kexa nepH'OAH1. HHM

npo eiaMa Koje ce HapOt1HTO AaKO

yo,4aBajy Kpaj o6ane. Y OAPebeHO

apeMe y TOKy AaHa no4Hibe ilap_i-

cTatbe nOBPIIII{He BoAe: HaCTyna

nnuMa. KaAa iio puHiila Mopa A0-

CTHrHe MaKCHMaAHy BHCHHy HacTa-

je TPK03BaHO BUCOKO mope. OBy no-

BPUIHHy BOAa 3aAp)KaBa oxo 30 MH-

HyTa; 3aTHM n04NH,e oceica, Tj. nO-

BAatiei-bp `Aopa CBe AO MHHuMaAHe

n0BPWHh, 3BaHe HucKO Mope. H Ha

OBOM HHBOy BOAa Ce 3a4,p)KaBa ox0

30 MHHyTa. H3Meby BHCOKOr H HH-

cKor Mopa npoTeKHe pee OA 6h

H 12m, a H3Meby ABa y3acTon:Ha HH-

cKa Mopa, OAHOCHO ABa y3aCTOIlHa

B11COKa Mopa npOTeKHe pee OA
12h H 25m.

IIojaBa nAHMe H ocexe o6jaiuiba-
Ba ce HbyTHOBHM 3aKOHOM OnLuTe
rpaBHTauHje. 0 OBOM 3aKoHy on-
iuxpH je he ce roBopliTu y oAeM-
Ky o CyHLteBOM cncTeMy (cepnja
A). IIAHMV H OCeKy npoy3poxyjy
Meceu H CyHue caojHM npHBAavrHM
AejCTBOM Ha Teqxe Mace Hawe nAa-
HeTe. MebyTHM, 36or Matber oAcrO-
jalba Meceua oA 3eMA,e y oAHOCy
Ha OACTOjatbe 3eMie OA CyHua, Me-
Ce4eBO npHBAaIHO AejcTBO je 2,5
nyTa Bede OA CyHVeBor AejcTBa npH-
BAavetba, Haxo Meceu &iia 311aTHo

Ma1by Macy OA Mace CyHua. Pa3Aor
on nojaae je Taj IHTO je HHTeH3H-
TeT nAHMe nponopuHoHanalt TpeheM
cTeneny oAcTojaita H3Meby 3eMA,e
H 0CTaAHx He6eCKHx Tena Koja no-
jaBy H3a3HBajy.

3a BpeMe MAaAOr H nyxor Meceua
CyH4leBo H Mece4leBo AejcTBO crH-ty
ce: Ha TellHoj n01 P1UHHH 3eMA,e.

M

36or Tora cy nAHMe H ocexe Bette
Hero o6ugHo na Ce Ha3HBajy Buco a
nrtuMa H eucoica oceica. CynpoTHo ce
AOraba 3a pee npne H n0CAeAibe
'IeTBpTH Meceua. TaAa cy yTHuajii
CyHua H Meceua CVHPOTHH Te cy

BHCOKa Mopa H HHCKa Mopa CAa6Hje

H3pa)KeHa.

HojaBe nAHMe Heo6HIHo cy cno-
)KeHe. BHCHHa nAHMe He caMO IIITO
3aBucH OA oAcrojalba CyHua H Me-
ceua H ACKAHHaunje McCTa2 Beta Ta-
KObe 3aBHCH H oA pa3HHX AoxaAHHX

yCAOBa KaO HITO Cy o6AHK MOpCKor
AHa H o6ane. Ho nopeA CBHX TeLU-

Koha, MareMaTHilxa Teopnja nAHMe

ycnet3a Aa npeABHAH ca BeAHKOM

TavHOLuhy ibeHy BHCHHy H Tpeity-
TaK KaAa he HacTynHTH H 3a HeKo-

AHKO roAHiia yxanpeA.

IIOMPAgEfbA

OKVATaiwje (3aKAai-batba ) Cyltua
H Meceua, HAM Kaxo HX Hajgeuihe
Ha3HBaM0 noMpawi-ba, nOCAeAHua cy
oAroBapajyhHx rioAoxcaja 3eMA,e H
Meceua Ha 1bHXOBHM nyral-baMa a
y 0AHOCy Ha nono)Kaj Cyitua.

Hompawi-be Meceua Haciyna V
TpeHYTKy ynaexa Meceua y 3eM.bLi-
Hy CeHKy, OAHOCHO xa.a ce 3er i,a
Habe H3Meby CyHua H Meceua Ha
HcTOM npaauy ca HHMa. (SHAH: F/5).
rloMpaveibe MO Ke 6HTH nOTnyHO H
AeAHMtlgHO. IIOTnyuo noMpaHelbe
HacTyna xaAa ueo MeceveB AHCK y-
be y KOHyc 3e1,.IiHe celIKe. ,Qe/iu-
MuHHO noMpa'ieibe 3anaxcaMo OHAa
KaAa AHCK Meceua 3abe Caro AeAH-
MH HO V KOHyC 3eMA,HHe ceHKe. Me-
cegleBa nor pavelba -Hacrynajy CaMO
y BpeMe nyHor Meceua, OAHOCHO Y
BpeMe MeceveBe ono3HuHje ca CyH-
ueM.
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lloMpaqewe Cytu4a Hacryna KaAa
ce Meceu Habe H3Meby 3eMbe H
CyHua, 3aKAa}hajyhH npH ToMe, Ae-
AHMH mo HAH noTnyHO CyH9eB AHCK.
H OBAe noMpavetba gory 6HTH AeAH-
MHqHa HAH noTrryHa a HacTajy canto

y Bpeme MAagor Meceua. AKO ce ueo
AHCK Meceua Habe Ha AHCxy CVHUa
H npH Tome ra He npeKpnje noTny-
HO HaCTyna npcrenacro noMpatewe.

HanoMeo-ryro je Aa nompavetba
Meceua H CyHua Mort' HacraTH 3a
Bpeme nynor H gnaAor Meceua, a,u
TO He 3HagH Aa ce OHa mory Aoro-
AHTH cBaxor HyHOr H cBaKOr MAa-
Aor Meceua. IIoMpaHeHa HacTajy ca-
nto oHAa Ka,Aa ce Cyrtue, 3eMba H
Meceu trc-roBpeMeno Hahy Ha npe-
ceKy 3eMA,HHe H Meceveae nyratbe
H,w V HenocpeAHoj 6AH3HHH oaor

HacTaBaK ca cup. B/5)

.tapa Ha Ayp6HHy nOCTHacy ce pa3,tH-
4HTa yBeAHVatba.

3Ha4ajno je Aa ce He KOPHCTH ueo
OTBOP oxynapa, Beta ce 143Mehy o6-
jeKTHBa H oxynapa nOCTaBba AHja-
jparMa ca ueHTpaAHHM OTBOPOM OA
oKo 4 mm. Kaxo je npeuH3Ha H3pa-
Aa OKVAapHHx craxana Beoma c,mo-
)KeHa, caBeTyje ce aHTHKBapHO Ha-
6aBbaH,e oxynapa, Tj. ca CTapHx MH-
Kpocxona.

MOHTa Ka ColgHBa

COYtiBO oAa6paHO 3a O6jeKTHB
MOHTHpa ce Ha jeAHOM Kpajy Mera.--
He rteBH Koja je HeKOAHKO ueHTHMe-
Tapa Kpaha oA KH)KHe Aa.bHHe co-
4HBa. CAO6oAaH Kpaj one ueBH HOCH
jeAHy matby ueBLrHuy AyWHHe OKO
12 cm, Koja ce AaKO yBAa4H y Behy
ueB HAH H3 He H3BAa'lH H HOCH OKy-
nap. Ba)KHO je npH TOM Aa ce onTHV-
Ke oce o6e ueBH nOKAanajy. VHyrpa-
tuH,OCT o6e ueBH mopa 614TH o6ojeHa
gpHOM 6ojoM, Kaxo 6H ce H36erna
ynyrpawtba pe4 AexcHja. IIpo6.mei
xpoMarcKe a6epauHje H36erasa ce
H36opoM o6jeKTHBa ca BehHM xcH)K-
HHM AabHHaga . H3paAa OBaKO jeA-
HOCTaBHOr Ayp6HHa He 3axTesa Be-
AHKe MaTepHjaAHe H3AaTKe.

upecexa. KaKo nyratbe 3eMbe x Me-
ceua gHHe yrao oA oxo 5c perxo ce
Aoraba Aa ce cBa TpH TeAa Haby Ha
AHHHjH rtpeceKa nyTatba, oAHOOHo
Aa AHHHja rrpecexa KoiniuI Hpa, H-
AH Aa 4HHH yrao KOjH HAe Ao oApe-
BeHHx rpaHHua ca AHHHjoM MaKCH-
MaAHHX Mece csrrx McHa. 1lOBObHH
TPCHyWH 3a nojane noMpaqetba jaB-
bajy ce npH6,iH)KHo csaxHx 6 me-
ceuH. HajsehH 6poj noMpayetba y
TOKy jeAHe roAHHe je ceAaM: neT
nompayetba CyHua H ABa Meceua,
H.ut veTHpH nompavetba Cytuia H
TPH Meceua. HajMatbH 6poj noMpa-
vetba y rO HHH je ABa, npH vemty cy
o6a CyHVeBa. HajmeurhH 6poj no-
Mpavetba je qernpi: Asa CyHVesa H
ABa Mecevesa.

Hocam Ayp6HHa

KoA Hocaga Ayp6HHa pa3.wxyje-
MO CHCTeM KOji ocTBapyje )Ke:beHy
MOHTaHCv (eKBaTopHjaAHy HMI XO-
p113onrcKy) H nocro.be Ayp6HHa. Ha
OCHOBy oBora Mo)Kemo pehH Aa Ho-
cau Ayp6HHa HMa ABa ocnoBHa 3a-
.\aTKa: Aa oMorvhH ycMepasatbe
Ayp6HHa npeMa Heby Ha oAroBapa-
jyhH uagHH, y 3aBHCtHOCTH oA be-
rose MOHTa)Ke, n Aa o6e36eAH anco-
AyTHy cra6HAHOCT Ayp6HHa.

AMarepcKH Ayp6HHH Mopajy HMa-
TH Ao6ap Hocav a BehH acTpOIOM-
CKH rlHCTpyMeHrH, nOpeA Ao6por Ho-
ca4a, o6aBe3HO Mopajy HMaTH H AO-
6po cy}t,vrpaHe cTy6oBe.

IIITa ce MOHQe noemaTpaTH Ma/HM
aMaTepcKHM Ayp6HHoM?

Ma.1HM aMaTePCKHM Ayp6HHOM
Mort' ce H3BaHpeAHO Aeno nocMa-
TpaTH nnaHHHCKH BeHuH, Mopa H
KparepH Ha Meceuy, BexepHHe Me-
He, OpnoxoBa MarAHHa, IlAejaAe H
XHjaAe (oTBopeHa 3Be3AaHa jaTa),
AHApomeAHHa Mar,uiHa HT;],. AHja-
4parma oA 17 mm nocraB,beHa Hc-
npeA o6jeKTKBa oA 10 cm oMoryha-
Ba Aa ce no ienoj HobH BHAH CHpH-
jyCOB npaTHnau.
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Cepnja
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MECEU

IIOTnyHO nompavewe CyHMa.
-N-- kI.

IIpcTeHacTO nompavewe Cynua.

TpajeKTOpHJe ceHKH 3a apeme HeKo-

AHKO noCAeA wxx nompaveHa.

0

AeAMMHgHO nompa.rewe Cyaua.

3EMA A

IMECEU MECLII

Rompaveae Cyeya H Meceua.

Jpoj D



CYHLIEB CHCTEM

i

HAAHETE

AaxaC no3HajeMo AeBeT ee.iutcux
n.ranera. Ha6pajajyhH Hx npeMa oA-
cTojatbHMa oA CyHUa c,%eAe: Mep-

tctp, BeHepa, 3eM.ba, Mapc, Jynurep,
ypaH, HenryH H IJ,ayTOH. CTapH Ha-
pOAH n03HaBaxH cy caMO neT (He
patlyHajyhH 3eMby): Mepxyp, Be-
Hepy, Mapc, Jynwrep H CaryPH, Aa-
KAe canto One Koje cc MOry BHAeTH
rOMIM OKOM. IIpeMa oACrojatbH.Ma
OA CyHUa nAaHeTe M0 KeMO nO,aenH-
TH Ha 6.iuxe H babe nAaHeTe. Y np-
By rpyny cnaAajy:

H
Mepxyp, BeHepa,

3eMba n Mapc. HIxoBe 3ajeAHH4Ke
KapaKTepncnHKe cy Mane \HMCH3H-
je H CAHYHOCT ca 3eMMOM. IIoHeKaA
cc Ha3HBajy nnaHeraMa 3eMA,HHOr TH-
na. V Aabe nAaHeTe cnaAajy: JynH-
Tep, CaTYPH, YpaH H HenryH. Oea
rpyna yAabena je 3HaTHo oA Cynua
a AHMeJl3Hje nna.HeTa OBe rpyne
3HarHo npesa3HAa3e AHMeH3Hje rL\a-
HeTa 3eMMHHOr Tnna. HajAa.ba nna-
HeTa HAYTOH Kpehe cc ycaM.beHo
nOAabe OA 06e HOMeHyTe rpyne. 0-
Ha y ce611 cjeAHtbyje HeKe KapaxTe-
PHCTHgHe Upre npeTXOAHHX rpyna.
Ha rpannuH 6AHZKHx H Aa.bux n.%a-
Hera, H3Mehy Mapca H JynHTepa, Ha-
Aa3H cc o6Aac-r 6pojHHx Manux nna-
Hera. H..Ma HX npeKO 1600 a BH,A,bH-
Be cy canto aCTPQ OMCKHM HHCrpy-
McHTItMa.

OCH,M Mepxypa, BeHepe H IIAYTO-

Ha CBe octane BeAHKe nAaHeTe HMa-
jy jeAaH HA{{ BHIIIe caTeAnTa.

IIpBe 3aKOHe 0 KpeTarby nnaneTa
Aao je Kennep (1571-1630). H^eroBH
3aKOHH npoOCTCKAH Cy H3 nocMa-
Tpatba nAaHeTe Mapca, Koje je H3-
MPWHO AaHCKH aCTpoHOM THxo Spa-
xe (1546-1601). Kennep je yTBp AHO
Aa 3a KpeTatba nnanera Ba)Ke CAe-
Aeha TPH 3axoHa:

1. CBaKa nnanera onxcyje enancy
4Hjy jeAHy )KH)Ky 3ay3HMa CyHUe;
2. PaAHjyc-BexTOpH (npaBe I ITO cna-
jajy CyHue H nAaHeTe ) npena3e 3a
jeAHaKa Bpe.MeHa jeAHaKe noBp-
llrHHe;

3. KBaAparH BpenteHa 3a Koje n.Aa-
Here onmuy jeAaHn}-y Ue.ty rtyratby
cpa3%tepHn cy Ky6oBHMa BeAHKHx
noAyoca H.HXOBHX m•ralba.

3aurTO cc nAaHeTe Kpehy 6aw no
Ken.kepoBHM 3aKCHHMta pewno je eH-
rAeCKH MareMarnvap H aCrpoHOM H-
caK MYTH (1642-1727) nocTaBHBm1r
Ha OCHOBy Ken.lepoBHx 3axoHa, 3a-
>;ou onuzre zpaeurar{uje: lde zoo y
npupodu nocToje dea Tess, Mehy
H,u.xa dejcreyje cra.uHo npue.Ta*IHa
cu.ia icoja je cpa3.uepna .uacaJxa Te-
na, a o6pHyro cpa3,uepua ueaopary
1fiuLOBO1 odcrojatba.

1-byiHOB 3aKOH rpaBHrauaje noKa-
3yje Aa cy y3ajaMHo npHB.Aa4He cH-
Ae H3Meby IL%aHera H CyHUa y3pOK
Kperatba nAaHera, Koje cc BPutH
npeMa KenAepoBHM 3axoHHMa. CBH
KertAepOBH 3aKOHH CAeAe H3 1-byTHO-
BOr 3aKOHa.

MepKyp H BeHepa

Mepxyp je CyHuy Haj6AH)xa ma-
Hera a rtopeA Tora H HajMal-ba nAa-
Hera no Be .tHVHHH H MACH . Hpe4HHK
MepKypa }I3HOCH ol(0 4800 km, a
Maca je 5/100 3e-'i ,inie mace. Ho
cBOjoj 3HaTHO H3Ay)Kenoj eAHrrrHV-
Koj nyratbH Kpehe cc cpeAH,oM 6p-
3HHOM OA 48 km/sek. IIyH Kpyr OKO
CyHUa 3aTBOpH 3a 88 AaHa, urro 3Ha-
LiH ,1,a H,eroea rOOHHa Tpaje OKO TpH
Meceua. Peso,tyunja MepKypa jeA-
Haxa je H,erosoj pOTawijH (88 Aa-
Ha) 360r era Mepxyp oxpehe CyH-
uy yseK "Cry crpaHy, cnw"O Kao
afro 'HHH Meceu npeMa 3ei, ,H. Ao
oaor orxpHha Aourao je HTaAHjaH-
CKH acTPOHOM SOBaHH CKanapeAH
1889. IOAHHe, Ha ocnosy ocMoroAHUi-
iber nocMaTpatba MepKypa, Koje je
OA 3Hagaja 3a H3ymaBatbe 4H3HLIKHX
ycnosa Ha nAaHeTH.

Ha nOAynonrH nnaHere Koja je
cTa,uio OKpeHyra CyHUy Tpaje BeMn1-
TH AaH Ca TeMnepaTYPOM Ha KOjOj
cc TOnH OAOBO , AOK Ha CynpOTHOj
nOAyAOnTH Tpaje BegMTa Hoh Ca TeM-
neparypoM HH)KOM oA -200`C. CKO-
po nornyHO OACYCTBO aTMOccpepe,
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O,^CyCTBO BOAe Kao H BPAO BHCOKe

If BPAO HHCKe TemnepaType HaBOAe

H3 3aKibyvaK Aa Ha oBoj ruaHeTH

HeMa )KHBOTa 6ap y OHHM o6AHUH-

Ma Ha Koje cMO HaBHKAH Fla 3eM,bH.

36or 6AH3FLHe CyHUy (oA Kora ce
He yAaA,aBa BHwe OA 28-) BH ,1,&UB
je canto npe CyH9eBor H3AaCKa
H OAMax nOCAe CyHVeBor 3a-
AacKa. Ha HCTH Ha9HH BHAAOHBa
je H BeHepa, Ma,Aa H,eHo, HajBehe
oACTojar-be OA CyHUa (108 100000
km) OAroBapa eAOHraunjH* oA 47
ITO oAaKwaBa nocnarpalba oBe
nnariere.

IIOC.1e Cyliua H Meceua, BeHepa
je HajcjajHHje He60CKO TeAO Ha He-
6y. V Bpene rtajaeher cjaja 10 ny-
ra je cjajntija OA CHpHjyca. Kaxo
crapes HapOAH HHCV HMa1H npeACra-
By 0 CYH9eBOM CHCTeMy BCpOBa,%H
cy aa noCroje ABe BeHepe. OHy KO-
jy Cy BHbaAH npeABe4e Ha3BaAH cy
Bekeptbava, a 0Hy BHAbHBy y 30py
Ha3Ba .u1 cy 3oprba ia. H Mepxyp je
BHbaH npeABe9e H y 3opy. Kao jy-
Taprbe He6CCKO TeAO HOCHO je KOA
CTapHx FpKa Ha3HB AnoAo.

3ajeAHFi9Ka KapaKTej"- 1CTHKa o6e
nAanere je Aa HH jeAHa H eMa care-
AHT. V3acTonHe McHe 1lpHMCTHe cy
H Ha Mepxypy H Ha BenepH. AKO Ha
npHM ep noc M aTpaMo BeHepy Ayp6H-
HOM noc.te CyH9eBOr 3aAaCKa HAH

M AO npe no4e TKa 3ope, Tj. V Tpe-
HVuFiMa HajBehUX e,%oHrauHja, 3a-
nawa.4io Aa je BeHepa o6.urxa Me-
ce9eea cpna. Fanxnej je npBH n(>-
TBPAHO KonepHHKoso y9etbe Aa Be-
Hepa Mopa rioKa3HBaTH McHe Kao li
Meceu. 3a BpeMe KOFbyHxuHje Be-
Hepe ca CyHueM 3ana)Ka ce npo,%a3

^
M
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Aor AHCKa FL1aHeTe npeKO AHCKa

Cyuua. OBH npOAa3H (nOCAeAHHH je
6Ho 16. XII 1882, a HapeAHa ABa

• EAourauHja naaHere je WeHo yr.%oeuo
OACTOjaH.e OA Cyuua. OAHOCHO yrao H3Meby
BH3ypa OA nocwaTpavesor oKa Ka cpe,wwry
Cyiiua H oarOBapajyhe naaHere . EAoHrauuja
C'C McHaa V TOKy o6HAa,KeH,a nnaxere OKO
CyHUa. 36or 6AH3HHe Cyuuy MaKCHMaAHe
CAourauuje 3a Beuepy H MepKyp cy: 47° 20"
H 28° 20 '. Koa ocTannx IL%aueTa eAOHrauuja
'AO)Ke y3eTH cee BpeAHOCrH yraa: enoHrauHjz
je 0° Katy je rraaHeTa y kOoyJKyuju ca
Cyuueu, 90° Kaaa je y Keadparypu a 180°
KaAa je V on03u14uju.

Oahe 7. VI 2004. H 5. VI 2012. roA.)
KopH,.:Te ce 3a oApebHaarbe o$cTO-
jarba 3eMba-CyHUe ( BH,s,H: 6/1).

BeHepy o6aBHjajy rycTri o6AauH

H 3aTO HHCMO V M0rVhHOCT14 Aa

BHAHMO FbeHy noBpwlfHy. 90-95°%

BeHepwie aTMoc4epe 9HHH yrAeH-

-AHOKCHA. A3OTa roTOBO H Hena. KH-

ceoHHKa HMa a.ui cano 0,4% 9HTaBe

aTMOC4epHHe Mace. BO,^eHa napa

3aJeAHO ca KHCCOHHKOM 9HHH He BH-
we oA 1,6°%o.

COBjeTCKa MebynAaHeTapna cTaHH-
Ua McKO ce CnyCTH.%a Ha noBpwH-
Hy BeHepe 18. oKro6pa 1967. roA i.
He. AnaparH CTaHHue perHcrpoBa-
AN cy TeMneparypy oA 280 H3HaA
Hyne H npHTHCaK He MaFbU OA 15 ar-
Moc4epa. HajHOBHjH pe3VATaTH cpy-
WHAH cy HAHAH9Hy CAHKy o BeHepe.
Ha 1-boj AyBajy yparaHCK.H BerpOBN,
MHOrO6pOjHH BVAK HH cy y epyn-
UHjH. TAO nol,pxTaBa a rycTa aTMO'
cc^epa OA yrbeH-AFioCKHAa jeABa Aa
nponywra CyHVeBy cBeTAOCT. Meby-
THM Ha BHCF8HH OA 25 km npnpoAHH
yCAOBH Ha Be.Fiepn noAcehajy Ha
3eMa2ACKe. IIplrnlcaK H3HOCH canto
jeAHy aTMoc4)epy a Te,.MnepaTypa je
cnow.bFrBa. Moaua cy 6ain oBH rop-
FbH c.OjeBH BeHepmie aTMOC44epe
npe61tBaAnu na MrtntrjapAH HajMa-
FbHX )KHBHX 6Hha? V 3oHana OKO
BeuepHHnx nOAOBa rAe BAaAa 3HaT-
HO HH)Ka TeMnepaTypa MOrAn 6H ce
npe-rrROCTaBHTH H3BecmH 06AHLui )KH-
BoTa HaCTaAH H3 6eAaH9eB4!Ha.

Hpe9HH.K BeHepe canto je 3% Ma-
FbH OA npe4Fi,HKa 3eMMe, AOK Maca
BeHepe 9imn 4/5 3eMA, HHe mace.
Tpajaibe o6HAacKa BeHepe oxo CyH-
ua Kpahe je 141 AaH OA Tpajalba
o6HAacxa 3eMA,e.

Mapc

Mapc je, no peAy oAcTojaiba OA
Cyiia, 4eTBpTa n.taHera CyH9eBor
CHCTeMa , a npFia Meby CBIIM rL%aHe-

TaMa no t4H3Ht{K.HM oco6unaMa Haj-
C1H9HHjHM 3eMMH. HberoB rlpe9HMK

(6800 km) Mao je BehH OA nOAO-
BHHe npeLHHKa 3eMAe. 3anpeMHHa
my je 36or Tora wecT nyra MaHaa OA
3arrpeMHHe 3eiA,e.
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Kao 3eMMa H Mapc HMa roAHmH,a
Ap6a. OHa Cy CKOPO ABa nyra Ay)Ka
Hero Ha 3eMA,H, 36or Tora iuro ro-
AHHa Ha Mapcy H3HOCH 687 AaHa.
Tpajan,e Aana Ha Mapcy HCTO je
Kao n na 3eMMH (norneAaTH uo4aT-
xe Ta6ene Koja cAeAH). C o63HpoM
"a Behe oAcTojafbe Mapca OA CyH-
ua fberoBa cpeAfba TeMnepaTypa je
oxo 40°C Mara oA cpeAtbe TeMnepa-
Type Ha 3eMpn. MapcoBa arMoc e-
pa peha je H cyBMa oA 3eM1-.H.He.
Ca cnrypnouihy je yTBpheHO npH-
CyCTBO BOAeHe nape H KHceoHHKa.
O6AauH H Marna nojaoA,yjy cc ca-
MO peTKo. H Ha oaMoj HOBpmIHHH
nnaHeTe aTMOC4epa je 3HaTHO peba
no Ha HajBHWHM nnaHHHCKHM Bp-
xOBHMa na 3eMMH.

OKo ceBepHOr H jy)KHOr nova nna-

HeTe 3ana)Kajy ce nonapne Kane. Aa-

Hac je no3HaTo Aa cc one cacToje

OA AeAa H cHera. Y TOKY AeTa oHe

cc cMafbyjy a 3HMH nOBehaBajy. To-

KOM AeTa MOry m r►OTnyHO HeCTaTH

nITO yKa3yje Ha 3HaTHO Mafby Ae6-

A HH AeAelor nOKpHBaua Hero Ha
3eMA,HHnM n0AOBHMa.

TaMHe MpAMe Ha nOBpfHHH Mapca
Ha3Bane cy Mopuxa. OHa 3ay3r-Majy
Mai-be OA rtOAOBHHe nAaneTHHe noBp-
uraHe. Ha OCHOBy npoMene 6oje Mo-
pa TOKOM roAH ►mtbax Ao6a 3aKMyvy-
je cc Aa TO MOpajy 6HTH Mo'rBapHe
O6AacTH noA 6HA,HHM noxpHBaveM.
OCTaAH Aeo noupuiHHe Mapca irpeA-
cTaBMa Ha]BepoBaTHHje 6e?KHBOTHy
nycTHtby H yovaBa cc Kao o6AacT up-
BeHKacTO-KyTe bole, xoja je Hcnpe-
ceuana TaMHMM npyraMa, na3BaltGM
xaHaAHMa. MebyTHM, MOhHHM HH-
crpyMeHTHMa cc 3aKAiy4yje Aa oBe
TaMHe npyre HHCy npaBe npyre-Ka-
HaAH; Ay)K npane AHHHje 3anaxcajy
cc HenpaBHAHe MpAbe LUTO HcKAby-
vyje npeTnoCTaB.Ke o npaBHAHoj re-
oMerpHjcKOj Mpe>KH Kanana Ha
MapcoBOj IOBppmfHHH H tbHXOBOM Be-
tHTaLLKOM nOCraHKy.

Mapc HMa ABa canyTS{HKa: 0o60C
H Aej:Moc (Czpax H Yxcac). 1-bHxo-
BH rlpe14HHuH HHCY Behu OA 20-30
KHAOMeTapa. HaAa3e cc Heo6H LHo
6AH3y nnaHeTe: 0o6oc je VA3MCH
cBera 6000 km, a AejMoc oxo 20 000
km. Hepaoga o6HAacKa cIo6oca oxo

Mapca H3HOCH eBera 7h H 39m, a
AejMoca oxo 30h.

Jymirep

Jynnrep je HajBeha nnaHeTa CyH-
veBor cncTeMa H neTa no peAy oA-
cTojaH,a OA CyHua. Oxo CyHua o-
nacyje 6Aary eAHnTHVHy nyTaiby ca
CpeAtbHM oAcTojarbeM OA 777,6 MH-
AHOHa lu oneTapa. Fo , mia Ha Jy-
nHTepy cxopo je 12 nyra Ayaca OA
Harue, anH je Tpajatbe o6pTa oKo
concrneHe oce Kpahe H H3HOCH 9 h
tr 50 m. Maca my je 318 nyra Beha OA
Mace 3eMMe, aAH My je 3anpeMHHa
1300 ny-ra Beha OA 3arrpeMHHe 3eMbe.

Ha JynHTepoaoj BOBpurHHH 3ana-
xcajy cc npyre napaneAHe nAaneTH-
HOM CKBaTopy. lloBpeMeno Cy HC-
npexHAaxe copMauHja.Ma HaAHK Ha
o6Aaxe. CBe IITO 3ana)KaMO nocMa-
TpajyhiH JynnTep canto je ropH,H
cAOj UHHOBCKe aTMoc4epe xoja je
BeoMa CAO)Kemor cacraaa. llperno-
CTaBMa cc Aa rycTo cpeAHUIHO je3-
rpo 9HnH ca.MO He3HaTaH Aeo yxyu-
He 3anpeMmle nnaHeTe.

OKO JyntrTepa Kpehe cc 12 caTeAH-
Ta. -IeTHpH HajBeha npoiiamao je
1610. roAHtie raAHAej, KOjH je npBH
ynoTpe6HO Ayp6HH. OBaj Heo6Hqno
3Ha4ajaH npOHaAa3aK raAHAej je o6-
jaBuo y gaconncy Sidereus Nun-
cius. OTKplhe JynHTepoBHx caTeAH-
Ta H ca3Hafbe o H,HXOBOM O6HAa)Ke-
tby oxo nnaHeTe Aano jeHOBe H He-
no6n-rHe noApLHKe KonepiuiKOBOM
cHCreMy cBeTa. raAHAejeBB caTeAH-
TH Hoce HMeHa: Ho, EBporia, raHH-
MeA H KaAHCTO, raHHMeA H KaAH-
cro Beh1H cy DA Mepxypa a Ho H
EBpona Cy BeAinqHHe Meceua. OCMH,
AeBeTH H jeAanaecTH caTenHT HMajy
peTporpaAHO Kperai-be (Jymi-rep H
ocTaAH theroBH caTeAHrrH HMajy AH-
pexTHo KpeTaHbe).

CaTypH

Hoarro je OTKpno Jyru repoB cH-
creM raAHAej cBoj ManeHH Ayp6H,H
ycMepaBa CaTypHy. BHAO je To 26.
jyAa 1610. roAfrHe: „ .. OTKPHO cant
HajHeo6wiHHje vyAo.... nAaaeTa
Carypii HHje jeAHO Teno ...°, o6a-
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JynHTep je HaJBeha nnaHCTa CyHveBOr cN-
cTeMa . Aecno je ynopebeH Meceq ca Fn
AHAejeBHM CaTeAHTHMa OTKpHBeHHM 1610.

:aTVOH - weCTa nnaueTa CVH4eBOr cacTeMa no PCAV

PEA

Cepieja

spot 3

THTAHHJA

BeAHVxne 4, OA 5 Ypano-
ca "Tap T LL°mwy Ha Meted. .

HenTyH Je oTKpHO J. 1'. Pane 1546.

XHLIEPHOH QEBE

C AHOHE MHMAI

HTOH

BeAHVnna TpHTOna H HepeuAa y oAHOCy
Ha Meceu . TPHTOH H HepeHAa cy HenTV-

TETHC EH1.4EAAAVC

A

APNEA

1'HraHTCKe nABHeTe Cg114eBOr CHCTeMa. HMajy peAaTHBHO MAN

Behe OA Mace 3eM&HHe.



nAaHeTa CpeAwe oA-

CTOjaibe OA

CVHUa ( y MH-

AHOHHMa km )

Tpajaibe pe-

BonyuHje ( y

TPOHCKHM

roAHHaMa)

rIpaBH Maca

npe iHHx ( 3eM ,e=1)
(y km)

rycTHHa

(Bo- (3eM-
Ae= 1) &e=l)

Tpajawe

poTauHje C!

Mepxyp 57,8 0,241 4 800 0 ,055 5,60 1,01 88d
Beilepa 108 ,1 0,615 12 200 0,826 5,21 0,94 244d
3e- a 149,5 1,000 12 757 1,000 5,52 1,00 23h56m04s
Mapc 227 7 1 881 6 800 0 108 943 0 71 24h37m23s
JyrHlTep

,
777,6

,
11,862 142

,
700 318,4

,
1,34

,
0,24 9h50m so

CaTypH 1425,6 29,458 120 800 95,2 0,65 0,11 10h14m24s
YpaH 2 868,1 84,013 49 700 14,6 1,36 0,25 1045m
HenryH 4494,1 164,794 53 000 17,3 1,32 0,24 lOh4Om
HAyTOH 5 896,9 248,430 5 000? 1,09 ? ? ?

Ta6e : 1a Aaje Hajaa>KHHje noAaTKC o BeAHKHM nAaHeraMa CyH4eBOr cnCTeMa.

BCCTHO je oAMax TaAHAej cnora npH-
jaTeA>a BeMT3apHja BHHTHja. Ono
HITO je ra.UiAej npHMeTHO 6HO je
Heo6HYHH cacTam'H Aeo nnaxere Ca-
TypH - iberoB npcren.

T1pe4HHK CaTypHa BehH je oxo 9
rlyTa oA 3eMbHHor. Maca CaTypHa
95 nyTa je Beha oA Mace 3eMbe, aAH
My je rycrl1Ha MaH>a OA ryCTHHe
BOAC.

V eKaaTOpCKOj paBHH nAaHeTy o-
Kpyx(yje „?HPOK nbocHaT npcTeai.
TaMHH MebynpOCTOPH Aene nPCTeH
Ha HeKOAHKO KOHL .IeHTpH.IHHX npcre-
HOBa . H iixosy npnpoAy o6jacHHo
je MaKCBeA. OH je AOKa3aO Aa ce
nPCTCHOBH Mopajy cacTojaTH OA H3-
BaH C HO BeAHKor 6poja cuhy uHHx
TeAa Koja O6HAa3e CBaxo cBojoM ny-
TalboM OKO nnaHeTe. Pa3ile Ta4Ke
Ha 1 CTCHY HMajy T1 Pa3AHMHTe 6p-
3HHe HITO je y carAacuocmH ca Tpe-
hHM KennepOBHM 3aKOHOM H AOKa-
3yje Aa ce He paAH o 4BpcToM np-
CTeHy H3 jeAHO. KOMaea.

3a o6HAa3aK OKO CyHua noTpe6Ho
je CarypHy 29,5 roAInia a Heurro BH-
nie OA 10 4aoosa 3a porauajy a1(o
conCTBeHe oce.

Je3rpo nnaxere o6aBHjeno je ry-
CTHM CAOjeBHMa O6AaKa y KOjIMa
npeo.BAabyjy McTaH H aMoxxjaK KO-
jH je HajsepoBaTHHje y 4BpcTom
craH,y. CaTypH HMa AeCCT careAHTa.
HajBehH caTeAH-r TwraH Mox(e ce o-
na3HTH H MaEbHM AiTp613 :HOM. Hero-
Ba nePHOAa H3HOCH oxo 16 AaHa.

Ypaii

HAaHeTy YpaH H u eHa ABa HajBe-
ha caTeAHTa THTaHHjy H O6epoHa or-
KPHO je XepuieA. OBa nnaHeTa BHA-
A11HBa je canto aCTpOHOMCKHM HH-
crpyMeHTHMa 36or sera je H npHMe-
heHa TeK 1781. (SHAH: B/4). CpeAlba
AaMHxa nnaHeTe Vpai-1a OA CyHga
H3HOCH 19 aCTPOHOMCKHX jeAHHHua
(jeAHa aCTPOHOMCKa jeAHHHua je
cpegiba AabHHa 3eMbe oA CyHua).
Ypa.HOBa roAHHa Tpaje 84 3emabCKe
roAHHe, AOX je TpajaH.e 06pra osco
COnCTBeHe oce lOh 45m.

YpaH lima ner caTeAHTa. HajMaH.H
caTeAHT, MHpaHAy, npoi-iaiuao je F.
KyHnep 1948. ro,AHHe. OBaj careAHr
iiaj6AH)i(H je nAaneTH.

YpaHosa aTMOC4)epa BPAO je cAH4-

Ha JynHTepoBOj H CarypHOBOj. Ca-

cTaBbeHa je yrnaBHOM OA McTaHa, a

C O63HpOM Ha HHCKV Te.MnepaTypy

nnaHeTe, MO)KAa H OA aMommjaxa,

KojH, axO nocroj^u, BepoBaTHO je y
4BPCTOM cTaiby.

Hemya H HAyTOH

llAaHeTy HenTyH OTKpHO je J. r.
rare 1846. roAHHe Ha OCHOB npopa-
4yHa J. 11. AAaiCa H Y. Ae BepHjea.
OHH Cy, Ha OOHOBy nopeMehaja nAa-
Here YpaH, oApeAHAH eneMeHre jeA-
He Hen03HaTe IIAaHeTe IIITO je 4.. F.
Taney oMOryhHAO oTKpnhe. HethyH
HMa ABa CaTeAHTa. To Cy: TPH!'OH H
HepeHA.



ACTPOHOMCKH ATAAC

CVHLIEB CHCTEM

28. 111 1802), Jy-

ane nna-
- 1. 1 1801),

Ho apAHHr , 1, IX 1804 ) H Becra
(OA6epc, 29. 111 1807).

JeAaP oA HajMawIx actopoHAa (4 we y npei-
Hy) ynopeIeH ca Mos EAaHoM , x HeOoAepxt•
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17POMEH1bHB CJAJ

Menxeteua.
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H3 MaAHx H HeCHrypIHX nopeMe-
haja nnaHeTa YpaH H HenTyH H3BeAH
cy H. AoBeA H E. IIHKepmn ' jeAHy OA
MoryhHx nyTal-ba jowl HeoTKpuBeHe
nAaHeTe. H Aoncra, y oApeheHOj 30-
HH He6a cpoTorpa4CKHM nyTeM perH-
CTpoBaHa je 1930. roAHHe HOBa nna-
Hera IlAyroH. IlAaneTy je perHCrpo-
Bao KA . B. ToM6ay.

Hpe4HH.K H 3anpe MHtla TlnyroHa
HHCV AOBO.bt1O n031iaTH . HAVTOHOBa

roAHtia Tpaje 248 3eMaA,CKH x roAH-

Ha. C 0631tpOM Ha orpoMao oACTOja-
H,e nAaHeTe OA CyHua (cpeAHe OA-
c-roj aH,e OKO 40 aCTPOHOMCKHX je-
AI Hua) TeMneparypa nAaHeTe Mo-
pa 6HTH BOOMa HHCKa.

MAAE IIAAHETE

E0Ae je 1766. roAHHe VKa3a0 Ha je-
AHO eunnpHjcKo npaHHAO KaKo 6H
ce oACrojatba rlAaiiera OA CyHua Mo-
rna AaKIIIe 3anaMTHTH. no TOM npa-
BHAy cpeAH,a ogcTojaH,a OA CyHua
A06Hjajy ce aKO ce cBaKOM 4AaHy
HH3a 0, 3, 6, 12, 24, 48. Aoga 6poj 4.
BoAeoBO npaBHA.o HaBeAO je aCTpO-
Hone Ha nOMHCao Aa H3Mehy Mapca
H JynHTepa Mopa rIOCTOjaTH jour He-
OTKDHBeHa nnaHera. H 3aHCra, 1. ja-
Hyapa 1801. caeurreHHK r. UjauH,
AllpeKTOp AcrpOHOMCKe oncepeaTo-
pHje y TlanepMy, AOK je na)KA,HBO
6enexcMo nono Kaje 3Be3Aa y ca3Be-
>Khy EHKa, npHMeTHO je jeAHy 3Be3-
Ay KOjy AOTAe HHje BHAeo. CAeAe-
hHx AaHa npHMeTHO je Aa ce ona
3Be3Aa Kpehe V OAHOCy Ha oxoAHe
360r era je nperrlocTalulo Aa je OT-
KpHO KOMeTy. MebyTHM, Boge, Ta-
AaluIbl AHpeKTOp ACTPOHOMCKe On-
cepBaTopHje V ECPAHHy, npHMHBIIIH
BecT o npoHanacxy, 3aKA.y4H0 je Aa
ce pa, o jeAHoj OA nAaHeTa Koje je
H CaM Tpa>KHo. BHo je To n04eraK
HH3a OTKpHha MaAHx rlAaHeTa.

IIpsy May nnaHery Ha3Bao je
IljauH L(epec - 6orHtba npaaAe. a
no MHTOAOrHjH 3aIrrrHTHHtja HTaAH-
je. LlyaeHH MaTeMaTH4ap K. rayc
H3pa4yHao je H3 Mano6poj .HHx IIja-
InhjeBHx nocMarpama H,eHy nyratby.
Oao oTKputhe oAHrpaAo je 3Ha'ajHy

ynory y HcropHjH acTpoHOMHje.
rayc je nyTarby Uepeca oA,peAHO Ha
OCHOBy TpH nocMaTpaiba. Osaj Me-
TOA H3pavyHaBa1-ba ogyBaH je AO Aa-
HaI.IIH,Hx AaHa H 4HHH OCHOBy Teo-
pHjcxe aCTpoHOMHje.

28. Mapra 1802 . roAHtie OTKPHBa
OA6epc Apyry May IL\aHCTV 17a,zac,
a 1804 . K. XapAHHr Tpehy Ma:\y rua-
HeTy JVHO. Tlona3ehH OA npeTno-
cTaBKe Aa cy 1-epeC H Ilanac o,,-
AOMUtI jeAHe BenrlKe nAaHeTe KOja
ce pacnana, HacTaBA a On6epc ca
TparaH,eM. 1807. roAHHe npoHana3H
jour jeAHy Many nnanery - BeCTV.
OA6epc je np0Ay)KHO nocMarpaiba
Ao 1816. roAHtie aAH 6e3 Aa.ber yc-
nexa. AO 1845. HHje 6HA0 HOBHX
npoHana3axa. OA raga 1{H3aAa cy ce
HOBa OTKpnha : CBaKe FOAHHC Ha Ae-
CeTHHe HOBHX MaAHx nAaHeTa HAH
KaKo Hx je XcpuweA iia3Bao acTepo-
u6a. 1957. roAHiie 6HAo Hx je perii-
CTp0Ball0 1626 a npeTnocTaBMa ce
Aa tbtixoB 6poj Bapnpa H3Mehy
60 000 H 100 000.

Ha ACTpOHOMCKOj oncepBaropHjH
y BeorpaAy OTKPHO je M. llpoTHh
4eTHpH Mane HAaHeTe. Marra nnane-
Ta 1564 (1936 TB ) na3BaHa je Cp-
6Hja.

IIopeKno MaAHx nnaHera , BeAHPIHHe
H nyratbe

OA6epcosa npeTnOCTaBKa o jeAHOj
BeAHKOj nAaHeTH Koja je AO>KHBCAa
yHyTpaIIIH,H UOTpeC H HpH TOM Ce
pacnaAa HHje 6HAa onpaBAaHa. Op-
6HTe KacliHje OTKpHBeHHx aCTepOH-
Aa 3HaTHO cy ce pa3AHKOBa.%e IIITO
je H AOBe.O AO oA6auHBal-ba OA6ep-
coBe npeTnoCTaBKe. JyHV je MoAH4H-
KoBao On6epCOBy xHnoTe3y, nperno-
CTaBA,ajyhH Aa ce HeKO TeAO pacna-
AO Ha AeAOBe, a Aa cy ce 3aTHM TH

ACAOBH paCnaAaAH AaA,e. TIOMeHHMO

OBAe H npeTnOCTaBKy Bo6poBHHxosa.
no ibeiy cy Mane nAaHeTe npOAVKT

pacnaAal,a KoMeTa. OH yrBphyje
CAN4HOCT cneKTapa MaAHX nnaHeTa
H KOMeTa ulTO 6H VKa3HBaAO Ha i-bH-
XOBO 3ajeAHHgKO nOpeKAO. Mane

nAaHeTe H KOMeTe, no BO6pOBHHKO-
ay canto cy ABa cTa,AHjyMa pa3Boja
HCTHX TeAa.
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MaAe nAaEeTe cy rpoMaAe Henpa-
BHAHOr o6AHKa , cAHMHe McTeopHTH-
Ma. Hpe' iuH geTHpH HajBehe: Ue-
peca, HaAaca, BecTe H JYHOHC H3Ho-
cc 384 km, 122 km, 125 km H 10 km.
OrpoMaH 6poj MaAHx nnaHeTa HHje
BehH OA 100 km y npeHKy. KapaK-
TepHCTiTKe nyTaHie Ma.AHx rnAaIIeTa:
BeAH.KH HarH6 rrpeMa eKAHnTHUH H
3HaTHHje eKCueHTpHgHOCTH . 36or Be-
AHxe eKCueHTpHMHOCTH nojeAr.nie Ma-
Ae nnaneTe AocneBajy y 6AH3HHy
MepKypa AOK Apyre npeBa3HAa3e
nyTalby JylTHTepa.

KOMETE

C BaKa KoMeTa caCTOjH cc H3 CBeT-

Ae npOBHAHe mace, ITpH6AH>KHO Kpy-
>KHOr o6AHxa - je3zpa KoMeTe, H

MarAHHe Koja oKpy>KaBa je3rpo, Ha-
3BaHe oMOTa'4 HAH icoMa. OMOTaM H

jearpo MHHe z,iaey KoMeTe. YAa beHa
OA CyHUa, KoMeTa H3rAeAa Kao 6Ae-

Aa oxpyrnacTa MarAHHa: TaAa caeT-
AH canto oA6HjeIioM CyHMeBOM cEeT-

Aomhy. HOA AejcTBOM CynveBHx
3paxoBa (^opMHpa cc pen KoMeTe.
MarAHMacTa MaTepnja KoMeTHHe

rAase cc H3Ayxcyje o6pa3yjyhH pen
MHjH cjaj onaAa ca yAai,erbeM OA
rAaBe KoMeTe. Pen je yBCK y p amiH

KOMCTHHC rryTarbe H Ha CynpoTHoj
cTpaHH OA Cytii;a. Ay>KHHa pena Ho-
lice GHTH Beha OA Ay>KI-Hie oAcTOja-
iba Cynue - Mapc. KoMeTe cy H a j-
eeha TCAa Harmer cHCreMa. qaK Cy
H HajMarbe TeAOCKOncxe KoMeTe Be-

he oA 3eMbe. MebyTH.M, Maca K0-
M cTe Heo6Hirrro je Maria: mi oHe Haj-
Behe KoMeTe iHHcy ore H3a3BaTH

HHKaKaB nopeMehaj Ha nAaHeTH K0-

joj cy cc npH6AH>KHAe. It HXOBa ry-
CTHHa je Maria OA rycrmie name aT-
Moc4 epe. 1889. roAHHe jeAHa KoMe-
Ta npomna je H3Meby JynITepoBHx
nparHAaua He HOpe.MCTB[UJ4 HH Haj-

MaH,e npaBHAHOCT H,HxOBOr Kpe-
Tarba.

Ryrabe KoMera

KoMeTe cc Kpehy oxo Cyriua H y
AHP KTHOM cMepy (Kao nnaHeTe) H

y perporpaAHoM. AaHac MoxceMo
cMaTpaTH Aa cy ITyTaH,e KoMera H3-

Ay)KCHe enunce a He napa6one. Y

cnymajy Aa cy napa6one, KoMeTe cc
He Cm rinxaAa BpahaAe y 6AH3HHy
CyHua - oHe He 6H 6HAe cTaAHH
MAaHOBH Hamer OHCreMa. KaKO cc
nyTarbe MHOPHx KoMeTa ,He Mory TaM-
HO H3pa'yHaTH,MeCTO cc ACAOBH K0-
McTHHe nyTai e y 6AH3HHH CyHUa a-
npOKCHMHpajy napa6oAOM a Te KO-
Mere Ha3HBajy napa6onuvne.

KoMeTa ca Ha]KpahoM neprroAoM
(40 MeceuH) je Ei-oceoea 1coMera.
1826. roAHHe OTKpHB Ha je bjenutia
1coMera Koja cc 1846. nogeAHAa-Ha
ABC oABOjeHe MaAe KoMeTe CKOpO
riCTOr O6AHKa. 1-bnxoBo pacrojarbe
cc nonehaaano a KaAa cy cc 1852.
roAHHe nolOBO nOja.BHAe, pa.CTOjame
Mehy }bHMa noaehaAO Cc Ha OKO 10
oACTOjatha 3eMA,a - Meceu. IIOCAe
HIeCT H no roAHHa je oMeKHBaH IbH-
XOB noBpaTaK aAH HHCy BHbeHe. 1872.
roAHHe yoYeHa je Ha OMeKHBaHoj
nyratbH npa$a MereOpCKa Klima: 6H-
AO je o4HrneAHO Aa cy cc xo ere
pacnane.

Xanejeea icoMera je ripaa xoMera
MHjH je noaparaK nporno3Hpa.H.
IIpHAHKOM nojane jeAHe KoMeTe
1682. roAHHe XaAej je yotmo H,eH
nepHOAnMHH KaxaKTep nAeHTH4)nKy-
jyhH je ca KoMeTana H3 1607, 1531.
H 1456. roAHHe. H palrHjH npOAa3H
one KoMeTe 6HAH cy no3HaTH, CBe
OA 466. ripe Hame epe. Xanej je 3a-
xbyiHO Aa je nepnoAa KoMeTe 75
rOAHHa H IbeH noaparaK je IrpeABH-
Aeo 3a 1758. 1paHuycKH MaTeMaTH-
Map KAepo H3paMYHao je nopeMe-
haje Koje KoMeTa Tpe6a Aa nperpnH
36or JynHTepa H CaTypHa H IbeH no-
BpaTaK OArOAHO 3a rOAHHy H no Aa-
Ha. OBO cc O6HCTHUHAO H xoMera
cc nojaBHAa 1759. roAHHe. 1-beH no-
CAeAIbH noBpaTaK 6HO je 1910. roAH-
He, KaAa je npomna H3Mehy 3eM be
H CyHua H BepOBaTHO caojHM pe-
nOM jeAHO pee o6yxBaTana 3eM-
26y. OBa 11o3Hara KoMera OMeKyje
cc noHOBO Ha HameM Hey 1986. ro-
AHHe.

Hacraaax xa crp. 3/5
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3BE3AE

CA3BE)KBA

PacnopeA cjajHnx 3Be3Aa Ha He6y
Haseo je byAe, join oA AaBHHHa, Aa
nx rpynnmy y ca36e3lcha H Aa HM Aa-
jy HMeHa 6o>KaHCTaBa, xepoja, xcH-
BoTHl-ha HAH naK npeAMeTa 3a CHaxo-
AHeBHy yrlorpe6y.

HMeHa seAHKor 6poja ca3Be>Kba
cesepHor H jyxcnor He6a, Koja ce
BHAe Ha" reorpa4cKHM HIHpHI1aMa
CTapor csera, AyryjeMo rpuHMa. 3a
HMeHa ca3nexcha Jy>KHe xeMHC4epe
3aCAy>KHH Cy MOpenAOBUH, KOjH Cy
HAOBHAH no jy)CIIHM MopHMa, HAl
HayvHe excrreAHUnje, Koje cy oAAa-
aHAe Ha jyr. Y A1MazeCTy IITOAeMej
(100-178 H. e.) Ha6pajla nMeua 48
ca3Be)Kha. Y XVII BeKy perHCTpo-
Bano je Ha Jy>KHOj nOAVAOnTH joLH
12, a Ha Cesepnoj jorn 0KO 50 caa-
Bexcha. HajBeha 3acnyra 3a oaa OT•
Kpnha npHnaAa J. Bajepy (1572-
1625). Aaxac HMaMO 86 ca3Be>Kha,
OA Kojnx 12 30AHja4KHx, 27 cesep-
Ho oA 30AHjaxa m 47 jy>KHO OA
Hera.

3odujalc je 3OHa He6ecKe c4epe
Kojy vmHe Asa Kpyra napaneAHa eK-
AHnTHUH Ha OACTOjaHaHMa +9°, oA-
HOCHO, -9° OA eKAHrITHKe. Hojac
30AHjaKa ( petl 3oAHjaK nOTHMe OA
AeMHHyTHBa rpxIKe pe4H >KHBOTHHba)
nO4e,beH je Ha 12 AeAOB OA no 30',
rlpH 4eMy je cBaKH Aeo oKapaKTepII-
caH jeAHHM ca3Be>Khe.M.

Ca36excha ceeepxo od 3o6ujaua:
1. AHApoMeAa; 2. BepeHHxnxa Koca;
3. lje4ej; 4. AeA4 nH; 5. rylnTep; 6.
XepKyA; 7. Kacnoneja; 8. KoH Hri;
9. Aa6yA; 10. A.Hpa; 11. AHcHua; 12.
AOBa4KH IIcH; 13. MaAI AaB; 14.
Mann McABeA; 15. Opao; 16. Ilera3;
17. rlep3ej; 18. PHc; 19. Cesepna
KpyHa; 20. CTpena; 21. Tpoyrao; 22.
BeAHKH MeABeA; 23. BoAap; 24. Bo-
Sap; 25. 3Maj; 26. 3M14joHOUTa; 27.
2Krrpacpa.

Ca3eexha y 3o6ujalcy: 1. BHK; 2.
BAH3aHWH ; 3. Aesojxa; 4. AaB; 5.
Ko3opor; 6. OBaH ; 7. Pax; 8. Pn6e;

9. CKoprmHja; 10. Crpenau; 11. Bara;
12. BoAoAHja.

Ca3eealcha jyacxo od 3odujaica: 1.
Bycona; 2. LlacoBHHK; 3. AAero; 4.
AopaAO; 5. 'PeHHKC; 6. raspaH; 7.
FOAy6; 8. XHApa )KeHKa; 9. XHApa
MyxcjaK; 10. HHAyC; 11. JeAHOpor;
12. Jy>KHa PH6a; 13. Jyx(Ha KpyHa;
14. Jy>KHH KpcT; 15. JyxcaH Tpoyrao;
16. KaMeneoH; 17. KeHTayp; 18. KHT;
19. KoMnac; 20. Aaha Apro; 21. Ae-
Teha PH6a; 22. MaAH rlac; 23. MH-
KpocKon; 24. Mpe>Ka; 25. MyBa; 26.
OATap; 27. OpHOH; 28. OKTaHT; 29.
HayH; 30. rleh; 31. rlexap; 32. rlyM-
na; 33. Pajcxa rlTHua; 34. PeKa E-
pHAaH; 35. CeKCTaHT; 36. CAHKap;
37. Cocppa; 38. ILiTHT; 39. TyxaHa;
40. Tenecxon; 41. YrnoMep; 42.
CKynnTOp; 43. BeAHKH rlac; 44. ByK;
45. 3eu; 46. 3MHja; 47. )KApaA.

3Be3Ae HeKpem ue

Ynopehyjyhu crape 3annce 0 3Be-
3AaMa H H3FAeAy ca3se>Kha ca Ho-
60M, A>yAH Cy OAaBHO 3ana3HAH Aa
3Be3Ae He Meibaj,y noAo>Kaje BeKo-
BHMa, 36or Llera cy n Ha3Bane He-
uperuurlaMa. CTapH HapoAri Cy Be-
POBaAH Aa CV 3Ba3Ae npHVBpluheHe
Ha orpoMHOj KpHCTaAHOj AOHTH, KO-
ja ce o6pHe jeAaHrlyT y TOKY jeA-
nor Aana OKO 3eMAbe, BpeMeHOM 3e-
MAOIT je OAy3eT npHBnAeroBaH noAo-
>Kaj ueHTpa cseTa H pa36HjeHa je
3a6AyAa o KplCTaAHOj c4epH He-
KpeTHHua; 3e.M.ba je Ao6HAa cBOje
MecTO y nopoAHUH CyHua a 3Be3Ae
cy pacnopeheHe Ha Hajpa3AHVHTHje
Aa.bnne. HajenoxaAHHjH ycneci npH-
naAajy 3AaTHIM sexoB1Ma acTpo-
HOMCKe HayKe KaAa cy >KIiBeAH HH-
KoAa KonepHlnc , TaAHAeo TaAHAej,
JoxaH KenAep H HcaK I-byTH. To je
nepHOA OA Kpaja 1400. AO noveTKa
1700. roAHHe.

rIpHBHAHa HenoMHYHOCT 3Be3Aa

fOTH4e yCAeA H,HXOBHx H3BaHpeAHO

BeAHKHX oACTojal-ba OA 3eM be (Haj-

6ATIxca 3Be3Aa je Ha oAcrojal-By OA

40 TpHAHOHa KM) y nopeheray ca 6p-

3HHaMa 3Be3Aa. MehyrHM, IIeKOAHKO
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xHbaAa rOAHHa AOBOiHO je Aa ce 3a-

na3H AaraRo no epa}be 3Be3Aa H

npoMeHa H3rneAa Ca3Be>Kba. 3a CTo

xH.,baga roAHHa BeAHKH Me BeA H-

Mahe cacBHM Apyi HjH 06AHK OA Aa-

Haunber H Awmhe Ha CAOBO Y.

3Be3Ae BHAbHBe roAHM OKOM

rOAItM OKOM BHAM ce OKO 6000

3Be3Aa. Cjaj 3Be3Aa oApebyje ce npu-
auOHUM 3ee36axum eenuuuuaMa.
rpaiJHwna npHBHAHa aBe3AaHa BeAH-
YHHa 3a CA060AHO OKO je luecTa.
CBe 3Be3Ae npeKo HIeCTe nPHBHAHe
3Be3AaHe BenHMaHe, Tj. ceAMa, ocMa,
AeBeTa HTA., He BHAHMO CAO6oA-
IIHM OKOM a oHe HCnOA HIecTe, neTe,
gerapre HTA., Moryhe je nocMaTpaTB
6e3 HKaKBor HHCTpyMeHTa. CjajHHje
3Be3Ae HMajy HMe. 3Be3Ae HCTOr ca-
3Bexcba (nopebaHe no nplBHAHHM
BeAHVHHaMa) o3Havasajy ce CAOBH-
Ma rp4Ke a36yxe y3 reFHTHB AaTIIH-
cKor HMeHa oArOBapajyher ca3Be>K-
ba; pia npHMep: 3Be3Ae BereAre3,
PnreA H Benarp,HKC o3Ha'iasajy ce
H Kao a OpHOHHC, (3 OpHOHHC Y OpH-
OHHC.

HaaeinheMo HMena HeKOAHKO Haj-
cjajHHjHx 3Be3Aa: Cupujyc (a Canis
Majoris), Beza (a Lyrae), Kaneda
(a Aurigae), ApuTyp (a Bootis)
Puzen (13 Orionis), A,aOe6apau (a
Tauri).
A eBO Kaxo H3rneAa jeAHa 3Be3Aa-

Ha Hoh nocMaTpavy KOjH HeMa kill

CT,pyMeHT.

OKpeHHMO ce y npaBuy jyra. Ta-
Aa HaM je ca AeBe CTpaHc HCTOK, ca
AecHe 3ana,A, a 113a Aeba ceaep. Oxo
nonohH, ycpeA 6eAHiaCTor MAevHO1
rlyTa, KojH ce npoTe>Ke npeKo uenor
He6a OA cesepa npeMa jyry, ynpaso
cy npeA HaMa, BHMie HAM HH>Ke HaA
XOPH3OHTOM (inTO 3aBHCH Aa All je
nocMaTpav y jy)KHHM KpajeBuMa Jy-
rOCAalFije HAH CeBeplHM) ABa Aena
ca3Be>Kba CTpeAau H CKOpnnoH.
AaKO HX npenO3HajeMo no H,HXOBOM
o6AHKy. IIpao ca3Be>Kbe He npeA-
cTaBba npaBOr CTpeAi{a, HHTH Apyro
OTPOBHOr HHCeKTa, aAH HX HnaK MO-
>KeMo rrpeno3HaTu: npBO no AYKy H
CTpeAH a A,pyro no AyravrKOM H 3aBH-
jeHOM perry. Y CKopnHoHy cBeTAH

upBQHH AHTapec, xora 360r H3pa3H-
Te upBeHe 6oje Mo>Kemo cMaTpaTH
cynapHHKOM Mapca. IIoAHxcyhH o4H
npeMa 3eHHTy, yrneAaheMo npeMa
HCTOKy ca3Be>Kbe OpAa ca cjajHOM
3BC3AOM AATaHp, ca313e)Khe Aa6yAa
y o6AHKy BeAHKor xpcza ca cjajnoM
3Be3AoM AeHe6 H ca3Be>Kbe AHpe ca
BPAO cjajHOM 3Be3AoM Beror. HH-
cKo npeMa 3anaAy je CnHKa, Hajcjaj-
HHja 3Be3Aa ca3Be>Kr5a AeBOjKe, a
HelUTO BMrue 6AeHSTH ApKTyp y ca-
3Bexcby BOAapa. BeAHKa Kona HAM
BeAHKH McABeA Ha]AaKMle yovaaa-
Mo Ha 3Be3AaHOM He6y. OBO ca3Be>K-
be carneAaheMo 6o2be axo ce OA jy-
ra OKpeHeMO Ka CeBepy. V 6AH3HHH
Benuxor McABeAa npHMehyjeMO Bp-
AO CAH4HO ca3Be>Kbe no H3rAe4,y a-
AH MaHbHX paaMepa. To je Mane
McABeA HAH MaAa Kona. Kpaji-ba
3Be3Aa y pyAH MaAHx Kona je IIo-
Aapa. AeBO OA MaAHx Kona Ha ce-
BepOHCTO!LHOM He6y HCTHVe cc ca-
3Be>Kbe Kacnoneje , xoje noAceha Ha
BeAHKO CAOBO M.

AKO cMO HcTpajaAH AO 3ope, npH-
McTHheMO Aa je HHOAapa oCTana He-
nOMH4Ha H Aa ce HOAaxo ry6H y
CBeTAOCTH AaHa. MebyTHM, 3ana3H-
heMO Aa Apyra ca3Be>Kba ouHcyjy
napaneAHe Kpyroae oxo IIOAape,
yTOAHKO Behe yKOAHKO cy yAabeiIM-
ja OA rlonape. BeAHKH MCABeA no-
MepHO ce npeMa cesepy, Kacnoneja
npeMa jyry, AOK Ha COBePHOM XOpH-
3OHTY H3Aa3H Kanena , HajcjajHHja
3Be3Aa ca3Be)Kba B03ap . AKo ce no-
HOBO OKpeneMO npeMa jyry, 3ana314-
heMo 3HaTHe npoMeHe. CKopnnja H
CTpeAau noTonbeHH y MAe4IOM IIy-
Ty npH6,An>Kasajy ce 3anaAy, AOK ce
nojasbyje ca3Be>Kbe PH6e, a npeMa
HCTOKy BHCOKO Ha He6y neiKy ce ca-
3Be>Kha IIera3 H AHApoMeAa.

BHCi-Ha IIonape Ha He6y HaA xo-

pH30HTOM yKa3yje HaM OAMaX Ha KO

joj ce napaAeAH H aAa3H Haiua ocMa-

TpaqHHua , OAHOOHO Koja je ibeHa

reorpa4cxa nmHpHHa . KaAa 6HcMo ce
HaAa3HAH Ha IIOAy, IIonapa 6H HaM
TaAa 6HAa HaA rAaBOM , Tj. V 3eHHTy.
IloMepajyhH ce OA IIOAa npeMa e-
KBaTOpy, IIonapa ce CnyinTa cBe HH-
>Ke npeMa xopH3oHTy ; nocriaTpaxa
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ca eK.BaTOpa, HaAa3HAa 6H cc y ce-
BepHoj Ta4KH XOPH3OHTa nocMaTpa-
4a. Ha TePHTOPHjx JyrOCAaBHje ant
c14Ha llonape Bapppa CIA 41°-46°, (y
OxpHAy je 41' a y )by6A,aHH 46°).
Aa 6HCMO Ao6HAH InpeAcTasy o Be-
AH4HHH AyKa OA 5° nOCAy)KHheMo
cc JeAHHM jeAHOCTaBHHM npHMepOM:
Onpy)KHMO pyKy B pacraBHMo MaK-
cH.MaAHO nanau H Ka)KHrlpCT. BH3y-
Pe OA oKa npexo BpxoBa TaKO no-
CTaBA,eHHX npCTHjy ocTSapyjy Ha
He6eCKOj c4iepH yrao CIA OKO 15°.
OBO Ba?KH 3a CBaxy HopMaAHo pa3-
BHjeHy oco6y, KaKO 3a Mymxapua
TaKO n 3a xceHy. IlpeMa ToMe, axo
)KCAHMO npoHahl llonapy Ha reo-
rpa4icKHM HrxpttHaMa BeorpaAa
(44°,8) HAH by6MaHe (46,,0) noTpe6-
HO je, oA cesepne TaqKe XOPH3OHTa
y npasuy 3eHHTa, HaHeTH TpH nyTa
KOHCTpy14caHH yrao OA 15-.

THIIOBH 3BE3AA

IIpBy KAaCHcHKauHjy 3Be3AaHHX
Cnexrapa AyryjeMo AHbeny CeKHjy
(1818-1878), AHpeKTOpy OnecpBaTO-
pnje PHMCKOr Koneua. CAyBCehH cc
jeAHHM CT PHM H 3anyITeHHM HH-
CTPyMOHTOM ca MOHTHpaHOM npH3-
MOM S1CnpeA o6jeKTMBa, CeKH je H3-
BpmHO nOAeny 3Be3Aa Ha 4eTHpH TM-
na HAH mace, y3CBmH 3a MepHAO
6ojy nocMaTpane 3Be3Ae. IlpBoM TH-
rry ose KAacH4)HKaUHje npHnaAane
cy 6ene 36e36e y 4HjHM cc cneKTPH-
Ma 3ana)Kano caMO Hexonnxo 6010-
HUKO6UX AHHHja. ApyrH Tun 4HHHAe
Cy WyTe 36e3de y 4HJHM cneKTpnMa
npeoaAabyjy Minnie Merana (KaAUH-
jyM, rBo)Kbe HTA.). OBOM THny npH-
naAa H name Cynue. HapaHyacre
3Be3Ae npHnaAaAe CV TpeheM TH*ry.
XHAporeue AHHHje V CneKTPHMa o-
Bor THna BeoMa CV CAa6e aAH cc y
rhHMa 3ana)Kajy mHpoKe TaMHe Tpa-
xe. '-IeTBPTH THn 4HHHAe cy t4p6ette
3BC3Ae. V cneKTpHMa osor THna TaM-
He TpaKe Cy cc TOAHKO npomHpHAe,
Aa Cy OA HCnPCKH,AHOr AeAa CneKTpa
OCTaAH caMO nojeAHHH AeAOBH.

CneKTpaAHH.M KAacaMa AHbena Ce-
KHja npHnaAa 90% CBHX 3Be3Aa.

AaHac je y HoxA,y4HBOj ynoTpe6H
xapeapdcxa HAH (no aMepH4KoM a-
CTPOHOMy ApeJnepy ) ApejrrepoBCKa
KAaCH4IHKarptja. OHa caApxcH 13
KAaca, Koje cc o6enexcaBajy BeAH-
KHM cnoBHMa a36yxe: 0, B, A, F, G,
K, M, N, R, S, P, Q, W.

MoH a cc pehH Aa je xapsapAcKa
KAacH4HKauHja, 6ap y cBOMe rnaB-
HOM HH3y, OA CneKTpaA14e KAace 0
na Ao N, KAac114HKa11Hja npeMa
remnepaTypH. 3Be3Ae KAace 0 14Majy
TeMnepaTypy oxo 30 000°K a 3Be3Ae
KAace M TeMneparypy OA csera
2 500, K. H3Mcby KAaca 0 H M TeM-
neparype nocreneHO onaAajy.

BeAHn uIe 3Be3Aa

Xepurmrpyu -PaceAOB AHjarpaM
CAHKOBHTO HaM npHKa3yje 3aBHC-
HOCT TeMneparypa 3Be3Aa oA H,Hxo-
sHx BeAH4HHa (BHAH CA. 15/3). Up-
BeHe 3Be3Ae no CBOjHM pa3MepaMa
Mort' 614TH 14AH BPAO BCAH.KC HAH
BpAO Mane; cpeA,HHHx BCAH4HHa He-
Ma. 3Be3Ae HajBehax pa3Mepa Ha-
3BaHe Cy 36e3de UUH06U ; 3Be3Ae CTO-
THHy nyTa Mat-bHX AHMeH3Hja Ao6H-
Ae Cy HMe 36e3de naTy.bt4U. ILpBeHH
UHH AHTapec npesa3HAa3H CyHUe no
O6HMy Ha AeCeTHHe MHAHOHa nyTa
aAH je 3aTO 3Be3Aa naTyAnaK, TaKObe
upseHe 6oje AaACKO MaH,a oA Cyn-
ua. Mehy 3Be3Aa.Ma acyTe 6oje TaKO-
be nocroje LLHHOBH H naryA,uH aAH
je pa3AHKa Melly rbHMa Marla. Ha-
rne Cynue je xcyra 3Be3Aa a no Cso-
jHM pa3MepaMa npnnaga KaTeropnjn
naTyA6aKa. Bene 14 nAase 3Be3Ae He
Aene cc Ha UHHOBe H naTy.'6Ke. H)H-
XOBH npe4HHuH Cy oxo 40 nyra BehH
CA npe4HHKa CyHua.

ABOJHe 3Be3Ae

ABOjHe 3Be3Ae Aene ce Ha deojue
onTu4Ke H deojHe tfiu3U4xe. KOA on-
TH4KHX ABOJHHX, 6AH3HHa ABe 3Be-
3Ae canto je npnBHAHa. OHa je no-
cAeAHua e4)eKTa npojjexurrje Ha He-
6eCKy c4epy. KOA N3H4KHX ABOj-
HHX, nocMaTpaHa 6AH3HHa je CTBap-
Ha a 3Be3Aecy Mehyco6HO nOBe3aHe
HCTH.M 3aKOHOM KOjH yupaB ba Kpe-
TaHseM nnaHera oKO CyHua, Tj. 3a-
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KOHOM yHHBep3aAHe rpasHrauHje. 0
3Havajy XepuienoBOr OTKpxha ABOj-
HHX 3Be3Aa 6HAO je rosopeno paHn-
je (BHAH cepnjy B).

IIpoMeHjbHBe 3Be3ge

3Be3ge Koje Meubajy cjaj Ha3HBa-

Mo npoMeH.bu8uh. HajBehl 6poj

IIpOMCH.bHBHX 3Be3Aa Cy TeAecKOrI-

cKe 3Be3Ae. Mehy cjajHHM 3BeaAa-
Ma BeoMa Hx je Maw. rIpema yve-
cTaHOCTH iIpoMeHe cjaja Mo eMO HX
nOACAHTH Ha nenepuodu`ine HAH He-
npBHAHe H nepuoduane HAH npaBHA-
He. rrepnoAHVHe rIpOMeHAbHBe (Koje
cy MHoro6pojHHje) AeAe ce Ha: 3Be-
3Ae AArOAOBa THna HAH eKAHncHe
npoMeH bnBe, LJe4eHAe H AyronepH-
OAH4He npoMCH^bHBC.

3ae3de A:11o.1o6oz Tnna cy BeoMa

6AHCKe ABOjHe 3Be3Ae. Pa3.tIIKyjy
ce OA ,f,pyrnx ABO)HILX 3Be3Aa nO Ha-

r116y nyTalbe. Bpno npaBHAHa npo-
Melia cjaja TymagH ce Ha cneAeha
HagHH : 3eM,ba ce HaAa3H y paBHH

nyralbe 6AHCKOF ABOjHOr CncTema;
npaTHAa1( cpa3MepHO TaMHHje noap-
II.H4He nePHOAHLIKH 3aKAalba AHCK

rAaBHe 3Be3Ae, H3a3HBajyhH H nepH-

OAH LIHe npoMene cjaja. Hajn03HaTH-
ja 3Be3Aa oBe KAace je AArOA.

Lle0eude. KapaKTepHCTHKa OBe
K:tace je nenpeaudua npomeHa cja-
ja. IlepnoAa npoMeHe cjaja je Bpno
npaBHAHa H LIeCTO BpAO KpaTKa (OA
HeKOAHKO CaTH). MexaHH3aM npoMe-
He cjaja KOA oBe KAace TYMa9H ce
xHnore3oM nv.icatfu ja: UHHOBCKa ra-
COBHTa AOHTa nepHOAHLIHO ce IISHpH
H CKynA>a HITO H H3a3HBa nepHOAHLI-
He npoMeHe cjaja. THnHLLaH rrpeA-
cTaBHHK KAace je 6 Lle4eja.

Ayzonepuodu`!He npoMenibuee 3ae-
3de. UIPCACTaBHHK OBe KAace je MH-
pa IJeTH (,,1yAecHa 3Be3Aa V KH-

Ty"). HepnoAa npoMeHe cjaja oBe
3Be3Ae BapHpa OA 320-370 AaHa a
TaKohe Bapnpa t4 Cjaj y MaKCHMyMy
H MHHHMVMY. Pa3AHKa cjaja y MaK-
cHMyMy H MHHHMyMy je BeAHKa: V
MHHHMYMV cjaja 3Be3Aa je 3a rOAO
OKO HeBHAA6H Ba a V MaKCHMyMy cja-
ja AOCTH>Ke noHeKaA npB V 3Be3AaHV
BeAHYHHy. CBe 3Be3Ae oBe KAace cy
upBeHH UHHOBH. Ao AaHac HHje ca

cnrypHOLlrhy yrBpheH y3pCK npoMe-
He cjaja.

OPHJEHTAUHJA

3a opujeHTauHjy je AOBOAHO no-
3HaBalbe jeAHe OA veTHpH OCHOBHe
CTpaHe cBeTa. AKO CMO OKpeHVTH
npema HCTOKy, 3a AehHMa HaM je
3anaA, AeBO cesep a AecHO jyr. AKo
cMo naK, Ha jy?CHOj xeMHc4epH o-
KpeHYTH IICTOKV, AecIIO HaM je Ce-
Bep a :%eBO jyr. OpajeHTaunja Ha Ce-
BepHOj xeMnccepH y TOKy BeApe
Hohii je,AHOCTaBHa je 3axsabyjyhi4
IIoAapH: aKo cto H,oj oKpeHyTH, 3a
.iehHma Ham je jyr, AeCHO ncTOK a
AeBO 3anaA. Ha Jy KHoj xeMHc4epli
3a Hohuy oplljeHraunjy noTpaxcHhe-
Mo Jv>KH ►t KpCT.

Sycona

3a oApe1HBawe veTHPH 0CHOBHe
CTpaHe CBeTa y npaKCH Ham cAyx(H
6yco.ta. HaMarHerncaHa Hrna 6yco-
,te HMa oco6HHy Aa npa6,%H>KHo no-
Ka3yje npasau cesep-jyr. IIpaBau
MarHerne erne 3aKAana ca npasueM
cesep-jyr ma.%H yrao KojH Ha3HBa-
Mo :uazueTCka dex.iuuatjuja. MarHeT-
CKy AeKAHHa1IHjy mo>Kemo Ae4)HHH-
caTH H Kao yrao KojH o6pa3yje Mar-
HeTCKH mepHAHjaH ca reorpa4CKHM
MepHAHjaIIoM, Ila npeMa ToMe Mo-
>Ke Aa 6VAe HcTO-IHa H 3anaAHa. Aa
6H ce npeMa npasuy MarneTHOr no-
,%a H3paqVHao npasau reorpa(^cxor
no.ta, norpe6HO je AOAaTH HAH OAy-
3eT.H (Beh npeMa Tome Aa W je Mar-
HeTCKa AeKAHHau.Hja HCTOLIHa HAH
3anaAHa) BPCAHOCT AaTe AeKAHHa-
unje.

CeKCTaHT

CeKCTaHT je OHTHNKH HHCTPYMOHT

HameFbeH MepetbHma pacrojaFba He-

6eCKHX Te.%a HaA XOpH3OHTOM. rro-

3HaBaHbe BHCHHe He6eCKOr TeAa y
mepH ,\Hjatiy m ACKAHHauuHje oMory-

hyje oApehHBaFbe reorpa4CKe LI HpH-
He noctarpaLiesa Mecra. HHCTpy-
McHT je Ha3BaH CeKCTaHT no Kpy>K-
HOM ceKTOpy OA 60' 3a KojH je npH-
4BpnlheH MaAH Ayp6HH ( BHAH CA.
5/4).
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3BE3AE

i
r CeKCTaHT Je HHCTft HT xojn ce najvewhe KO-

pHCTn V MayTngKoJ acrponoMnJK.

Cepuja

h
6poj 4

WO noKf

Kyhe as crauoBawe naj6ome je
TaKO KOHCTpyHCaTH Aa H.HXOH
npeAH.H ACO 6yAe oxpeHyT Jyry.

i vr
3A flAA

to HCTOK
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rAAAKCHJA

CACTAB H OSAHK MAE9HOr
HYTA

Y BeApH .\t HohuMa 6e3 Mece'4Hrie,
noAajbe OA rpaACKe CBeTAOCTH, MO-
)KeMo npHMeTHTH 6eAHwiacTH nojac
nenpasn :\HOr o6AHKa KojH ce npoTe-
>Ke c jeAHor Ha ApyrH Kpaj He6a.
IIpe\ta rpexoj AereHAH H3 FPVAH 6o-
rHH,e JyiiOiie niHKHyO je MAa3 MAe-
Ka AOK je AojHAa XepKyAa; MAa3 ce
pacyo no ijeAOM HeGy OCTaBHBIHH
Tpar: Mnekxu IIyT. KoA Hac MAeq-
HH IIyT HOCH Ha3HB KyMOBa CAarta.
Maje cy ra Ha3HBaAH ,AyrHH 6paT"
a CTapu HeMUH „IIyr Hiba H ACAa".
MAe4HH IIyT 30Be-MO H ranaxcnja
(rpt4Kn zaiia 3HaqH MAeKo ). AaHac
je n03HaTO Aa MAeiiHH IIyT cagHiba-
Ba OrpOMaH 6poj 3Be3Aa - cyHaua
Koje nojeAHHaqHO a-incMO y CTarby
Aa 3ana3HMO FOAH .M OKOM.

FaAaKCHja HMa o6AHK HenpaBHA-
HOr AHCKa . Haw CyHVeB CHCTeM Ha-
Aa3H ce ylyrap FakaKCHje. rAeAa-
jyhH Ayxc BeAnKe oce A4CKa (HAtt
Ayxc ocnoBHe paBHH ranaKCHje)
Hail norAcA HaHAa3H Ha MHOLHTBO
3Be3Aa. To cy yapaso one 3Be3Ae Ko-
je o6pa3yjy HenpaBHAHy Tpaxy
MAe4Hor IIyTa . YAa,basajyhH cc OA
OCHOBHe paBHH ranaKCHje 6poj 3Be-
3Aa cc cMaibyje a HajMaibH je y
npasuy ynpaBHOM Ha oCHOSHy pa-
BaH. Ay>K Tora npasua pe:1aTHBHO
je MaAH 6poj 3Be3Aa. H3 oBora 3a-
K.byuyjeMo: 3Be3Ae Koje csaxe seiie-
pH BHbaMO H HenpaBHnna Tpaxa
MAegHOr Ilyra ziHHe Haul 3Be3AaHH
CHCTeM - jeAHO OA MHOrHX 3Be3,aa-
HHx ocrpsa BacnoHe.

V nojeAHHH \t o6.\aCTn\ta ra.\aKcn-

je 3ana>KaMO HenpasrAHe TaMHe o6-

AaKe. To Cy o6.\aL[H TaMHe KOCMH-1-
Ke npau-nme KojH Hac cnpevasajy

Aa car .teAaio Cjaj 3Be3Aa H3a i-bHX.

Hajn031iaTlijn TaxsH o6AauH Ha:\a3e
cc y ca3Be-wby Jp>KHor KpcTa H Aa-
6yAa.

IIpe4HHK raAaKCHje H3HOCH OKO
100 000 cseTAocHHx roAHHa (jeAHa

cseTAocHa rOA,HHa je OACTojaibe Ko-

je CBeTAOCT iipehe Kpehiyhti-I ce jeA-
Hy FOAHHy 6p3HHOM OA 300 000
km/sek .) a Ae6.bsHa je3rpa raAaK-
cHje oKO 12000 CBeTAOCHHx roAHtia.
IIpeoa nepH4epljH Ae6AbHHa ranaK-
THgKOr AHCKa Ce cAiaiwyje.

OKO FanaKCFije HaAa3H cc OKO CTO-

THHaK onTH'dacTHx rpyna 3Be3Aa.

To Cy 36ujerta 3ee3oa1q jara - BaH-

raAaKTH4KH CHCTeMH 3Be3Aa 3HaTHO

MaH,HX pa3kiepa OA MAC4HOI HyTa.
PacnopeA 36Hjeinax 3Be3Aaanx jaTa

je ciMeTpuqaH y oAHOCy Ha pasati

MAe4HOr Myra. V MAe1LOM IIyTy

36HjeHa 313e3AaHa j aTa HHCV BHA.bH-

Ba 3aTO LUTO tbHXOBa CBeTAOcT He

MO>Ke Aa cc npo6Hje KP03 CAOj Taw

He Marepnje KOja AexcH y raAaKTHU-
Koj pasiil . HHTepecaHTHO je 3aK,by-

11itTH Aa 36HjeHa 3Be3,1 ,aHa jaTa gHHe
l:oHa1an CUCTC At gMjH Cy HaM rOTO-

BO cBH 1:\aHOBH no3HaTH.

Mecix 3Be3AaHH cHCreM

MecnH 3Be3AaHH CHCTeM liHi-IH He-

KOAHKO ACCCTHHa xn.baAa 3Be3Aa
HajoAHxctix Cynuy. OBaj cHCreM o-
oyxBaTa CBC 3BC3Ae BHA:bHBe roAHM
OKOM H MHOre Te,ieCKOfCKe 3Be3Ae.
OH je canto jeAaH Mai,H Aeo MAev-
Hor IIyTa. OA cpeAHmTa MecHor 3Be-
3Aaitor CHCTeMa CyHUe je yAabeHO
OKO 200 CBer:AOOHHX roAHHa, a OA
cpeAHHira ranaxcnje oxo 30 000
CBeT,%ocHHx roAnHa. CpeAHmTe ra-
aaKcmje Ae KH y npasuy ca3Be)Kba
CTpe.\au. Hajseposarnnje je Aa cc
cpeAitinre raAaxcnje noxnana ca
cpeAHLLireM CHCTeNia 3611jeHHx 3Be3-
A3HHx jara.

KpeTaii;e CyHua y raAaKCHJH

Hcnnryjyhn KpeTaiba 3Be3Aa y o-
KO.\HHH CyHVeBOr CHCTeMa 3aKA,yYe-
HO je Aa cc jeAHe npH6Aii>Kasajy a
pyre yAa.basajy OA Hac HCTOM 6p-

3HHOM. Mehiyrn\i, oBo je ca\to no-
cneAHua Kperawa CVHUa Mehy aBe-
3AaMa. IIpe-ma fOCAeMbHM nOAaUHMa
Kpehe ce CyHLieB CHCTeM, na npeua
Torte H 3eMMa, 6p314HOM OA 19,5
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Moryhe ' o6MK E pa3Mep! MneqxOr Ilyra
reepanor n3 np4nea . 03inaneu je noeoKcaj
Cyaga a KpynHnje Ta9KC npepCTa &baj 36K-
Jena 3Jt3 W a . jaTa..

CYHL;E.
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km/sek y npasuy Bere y ca3Beid5y
AHpe. Tavxa npeMa Kojoj ce Cyxue

Kpehe Ha3HBa ce aneKC, a AHjaMe-
TpaAHO CynpOTHa TaqKa Ha He6ecxoj
c4epH alTuanelcc. 3a rOAHHy Aana
CyHVeB CHCTeM npesaAH nyT OA 600
MHAHoHa KHAOMeTapa.

PacnoAeAa 3Be3Aa y TanaKCHJH

HpernOCTaB,ba ce Aa ce 2/3 yxyn-
He Mace 3Be3Aa HaAa3H KoxueHTpH-

caHo y je3rpy ranaxcnje. TaKBa

pacnoAena mace nOBAa4H ceAa.M ny-

Ta Behy ryCTHHy je3rpa OA rycTHHe

KOjy cpeheMO y 6AH3HHH CyHua.

JeAHa naNUbH:Ba CTyAiija nOKa3aAa

je Aa ce 3Be3Ae BHCOKe TeMnepary-

pe HaAa3e KOHueHTpHcaHe V 6AH311-

HH raAaKTHYKe pa:BHH, TaKO Aa 1bH-

XOBO MaKCHMaAHO yAatbaBalbe He

npena3H BHiue OA 200 CaeTAOCIIHX ro-

AHHa. MehyTHM 6pojHlije 3Be3Ae

Cyxvesor T1-ma, yAai aaajy ce AOCTa

OA ranaKTHVxe pasHM Tj. OKO 1000

caeTAocHHx roA.HHa. 3Be3Ae THna RR

AHpe, 4Hje KO.MTioneHTHC 6p3HHe o6-

pa3yjy ynpaBHe paBHH Ha paaaH ra-

AaKCHje Hana3e ce ma jOIU BehHM

oACTo j a}bilMa.

OTBopeHa 3Be3AaHa jaTa

Ha)KPoHBo Hc[IHTyjyhH He6o HaH-
Aa3HMO na CKyImHe 3Be34a KOHueH-

TpllcaHe Ha MaAOM npocropy. JeAHa

CKynHHa CaAp)KH OKO CTOT11HaK 3Be-

3Aa CBHX BeAnf'mHa. TaKae CKynHHe

3Be3Aa Ha3naajy ce oreopexa 3ee-

3oaHa jaTa, 'iHjii cy HajnernuH npH-

Mep r1AejaAe H:^H B:lamnhn. 3Be3-

Ae jeAHOr jaTa nMajy 3ajeAHngKo

KpeTa}be a Ha.\a3e CC CKOpO Ha HC-
TOM oAcTOjalby OA Hac; HcTe Cy cra-

POCTH 111 nopeKAa mro je ca cTaHo-

snuira KocMoroHHje BeoMa Ba)KHO.

OTBOpeHa 3Be3Aana jaTa cy raAaK-

TH9KH O6jeKTH (HaAa3e ce y yHy-
TpanIi-bOCTH Hamer 3Be3Aanor CHCTe-

Ma) 36or Vera ce OBa jaTa noHeKaA
Ha3HBajy raAaKTH4KHM jarHMa.

TAAAKTHLIKE MAFAHHE

IIoA ranaKTHVKHM MarAHHaMa noA-
pa3yMeBajy ce Henpaeunne MarAnHe
H nnanerapHe MarAli1He.

HenpaBHAHe MarAlme Mory 6rrm
ceeT,te H Ta.11He. H jeAHe 11 pyre
Hana3e ce y HameM 3Be3AaHOM CH-
CTeMy. Hajno3HaTHja cBeTAa MarAH-
Ha je Bennxa Mar.wHa y OpHOHY K0-
jy cavHibasajy cBerAehH rac H ve-
CTHLie KoctHVxe npaulnHe. IIperno-
craB.ba ce Aa Mar Lima cBCTAfl OA
CBeT OCTH xoje ce pel AeKTyjy OA
Haj6AHSKHx 3Be3Aa. OBa ocseT.be-
HOCT ifenoA.aBa ce 6HAO Kao 4Ayo-
pecueiiuxjoM racOBa KojH o6pa3yjy
Mar.ilHy, 6HAO jeAHOCTaBH1uM ocaeT-
A,aBalbeM \tarnline. 3anaaceuo je
Aa cc cBerne MarMiHe yBeK nojaB.by-
jy. y 6,uI3HHH 3Be3Aa K.1ace B, A0K
y 6AH3HHH TaMHHx ntar.\1mHa Ile-Ma
AOBO.bHO CBeTAHX 3BC3Aa. HnaK Cy
BHA:bHBC 3aXBa.by_ jyhH CBeTAOj no-
3aAiiHH MAe 3HOr rlyra. XepuleA je
TaMHC MarAHHe Ha3HBao Weby313e-
36ane nyicoTune an Cy KacHHje A.
CeKH H E. BapnapA AOKa3aAH Aa cy
re nyKOTHHe CaAMO npHBHAHe H Aa
nOTHVy CA TaMHHX ancopnuHOHHX
Maca, xoje xao 3aKAOH He npony-
mTajy cneTno yAa.beHHjHX 3Be3Aa.
XepmeA je no3HaBao 52 TaMHe o6-
AaCTH.

AHneH3iije Marnnxa cy peAa BeAn-

'HHe 3Be3AaHHX pacTojaI-ba na HM je

H rycrHHa HeCxBaT.bHBO Mana.

CneKTap MarAHna yxa3yje HaM Aa

cy npe cnera Cav'HibeHe CA mciuaBH-

He K1rCeoHHKa H a30Ta, BOACHHKa H

xeAH jyMa.

HAaHeTapHe MarAHHe . rlaxu.HBY M

ocMaTpalbeM He6a TeAecxonoM 3ana-

)KaMO joui jeAHy BpCTy raAaKTHV-

KHX o6jeKaTa - n.1aHeTapne .naz lu-

He. Ca cna6HjHM HHCrpyMeHTILMa

BHAHMO fix Kao Mane Kpy)KHe HAII
stano cn.bOHITeHe CBeTAe KCTypHhe.

CpeAlnuTe MarA11He Hajvelrhe 3ay-

31ima 3Be3Aa c.ta6or cjaja. OHa ce

3ana)Ka y cpeAlnnTv, rAe je MaTe-

pHja pa3peneHnja. Hpernocraama
ce Aa cy nnanerapHe MarAHHe 3Be-

3Ae Koje cy oA6auHAe Aeo cno,bam-
H>er OMOTaya. OA6a'-IeHH oMCTav 3Be-

3Aa noveo je 3aTHM Aa ce nmpn 6p-

314HOM 0,a 10-50 km y cexyHAH. Hpe-

Ma P. MHHKOBCKOM H Apyrlist acrpo-
1ioMHMa, npli o6pa3OBai-by nAaHe-

Tapiiux MarnHHa, apao BaHCHy ynory

HMajy Marxeri-fa nO.ba.
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Aaxac n03Haje.mo OKO 130 nnaHe-
rapHHx MarAHHa Koje cy yrnaasoM
pacnopebeHe AyW MAeqHor IIyra, a
HapotHTO y npaauy ca3Be)Kba Crpe-
nau.

Meby3be3Aasa MarepHja

V MAegHoM IIyry npHMehlyjeMo
Be. HKy KO.IHYHHy xocMHqKe npa-
wHHe H.ui racoBa pa3AH4HTe npH-
poAe, LUTO cxyna qHHH Mcby3ee3da-
Hy Marepujy. l'ycTLCaa racoaa y Me-
by3Be3Aaaoj MarepujH HHje LLpaBHA-
Ha. facoBH cy np0BHAHH aA.H cy qe-
CTQ yApy KeHH ca rpanynaMa Koc-
MHVxe 4oro-ancop6yjyhie npaLHHHe.
TaKO yApyxceHH ja4e ancop6yjy My-
6HVacre 3paKe cnexrpa Hero upBeHe
36or vera HaM ce yAabenHje 3Be3Ae
qHHe upaeHHje. Y cacraB Meby3Be-
3AaHe MarepHje yna3H KOCMHYKa
npauniHa ca 1-2%.

3aK.by-1yjyhH o cacrasy Mne4Hor
IIyra Moxceto pehiH: nopeA AeceTH-
Ha MHAHjapAH 3Be3Aa yHyTpamH,ocT
M.^e4Hor IIyra qHHe ranaxrnvxe (H-
AH racOBHre) MarAHHe, OTBopeHa
3Be3AaHa jaTa H Meby3Be3AaHa Ma-
TepHja. Y 6AH3HHH MAeYHOr flyTa
HaHAa3HMO Ha 36HjeHa 3Be3AaHa ja-
Ta Koja Cy HecyMH,HBO y Be3H ca
MAe4HHM IIyTeM. CBH no6pojaHH o6-
jeKTH qHHe jeAHO Be.ufKO 3Be3AaH0
OCTpBO, OKpy>KeHO HPOCTO.pOM 6e3
3Be3Aa, a Aanexo, Ha 3HaTHO BehHM
OACTojaH,HMa, MHOrO BeIiHM OA AH-
MCH3Hja MAe4Hor IIyra cycpeheMo

pyre 3Be3AaHe cHcTeMe.

OIIUITE H3YLIABAH E
rAAAKCHJE

OnwTe H3yvaBaH,e ranaxcHje yKa-

3a.1o je Ha HHTepecaHTHe oco6HHe

Koje ce OAHOCe -Ha penaTHBHa KpeTa-

lba, Macy H eMHCHjy eAeKrpoMarHeT-

cKHx 3paveH,a.

PorauHja TanaKcxje

Flo aILa.lornjH KpeTaH,a nocMarpa-
IH1x KOA CBHX He6ecK'Hx Tena OAaBHO
Ce npeTnOCTaBbaAO Aa ce H raAaK-
ciija o6phe oxo cBoje oce.

fIpBH KopaK y pacaeTbaaawy Taj-
He porn uije ranaKcaje AyryjeMo

KairrajHy . OH je 1905. roAHHe noKa-
3ao Aa nocroje ABe 3Be3AaHe crpyje
CynpoTHor cMepa. CAegehH KopaK
HavHHHO je IF. IllrpeM6epr . H3yYaBa-
jyhH KperaH,a 3Be3Aa BeAHKe 6p-
3HHe yCT HOBH0 je Aa cy npaauH
KperaHHa OBHX 3Be3Aa ynpaBHH Ha
npaaaU Ka cpeAHiury raAaKCHje. H
KoHaqHo , B. AHHA6AaA H J. OpT Ao-
Ka3yjy Aa MAegrH IIyT ponipa oxo
jeAHor cpeAHmra Koje ce noKAana
ca cpeHmreM MAe4Hor IIyra. CpeA-
:ba 6p3HHa porauuje cHCreMa je oxo
300 km y ceKyHAH.

Kao H y CyH4eBOM CHCTeMy TaKo
H 0BAe 6p3HHe 3Be3Aa 3aBHCe OA y-
AaA,eHOCTH OA ueHTpa porau, Hje. 3Be-

3Ae 6ArnKe CPCAHUiTy raAaKCHje
Kperahe ce 6p)Ke, a oHe AMCaOA
ueHTpa, cnopaje.

CTaTHCTHVKH nogaui Koje je A0-
6HO OpT, Kao H KacHH j H nOAauH
ApyrHx acrpoHOMa Aajy OArOBOp Ha
caa nnTaH.a Koja ce jaBA,ajy Kao
nOCAeAHUa pOTaiwje raAaKCHje. Po-
Tauuja raAaKCHje o6aBba ce, cAHq-
Ho porauHjH To'LKa, oxo cBoje Maybe
oce. Hame Cyiiue yvecTByje y OBOj
p0TauujH. HberoBoj yAabeHOCTH OA
32 000 caeTAOCHHX roAHHa OA CpeAH-
wTa ranaxcHje oAroaapa 6p3HHa 0A
oxo 300 km/sec, a nepnoga o6praHba
oA 240 MHAHOHa roAHHa. JeAaH ne-
pHOA o6praHba CyHHeBOr cHCreMa
oKo ueHTpa raAaKCHje Ha3HBa ce
xocMUUKa zoauua.

Maca raAaKTHmKor cHCreMa

I103HaBajyhH AHMeH3Hje raAaK-
THVxor cHCreMa H 6p3HHy pOTaunje
6HAO je Morybe H3BeCTH yxynHy
Macy CHCTeMa. YKymla Maca raAaK-
cHje jeAHaxa je 200 MHALLOHa cyHa-
ua. To He 3Ha4H Aa ce cBa maca Ha-
Aa3H KoHL1eHTpxcaHa Y BHAV cyHaua
HAH c4epHHx Tena. lIpH6AH)KHO je-
AHa OOAOBHHa mace 4HHH KocMHgKe
o6Aaxe H OCTaAV pacyTy Meby3Be3-
AaHy Marepujy, a Apyra 3Be3Ae. Ho-
LHTO ce patlyHa Aa y raAaKCHJH HMa
33 000 cjajHHx 3Be3Aa, OCTaraK oAro-
Bapajyhe MaTepxje qHHe cna6e H y-
rameHe 3Be3Ae (oxo 66 MHAHOHa).
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BAHTAAAKTHgKA BACHOHA

BPCTE FAAAKCHJA

B. XepmeA je 6HO npBH aCTPOHOM
KOjH je MpHCTyrIHO HCHHTHBaiby Ma-
rAHHa, 3axaabyjyhH Be.uHKHM TeAe-
cKonlMa, Koje je cam H3paAHO, OT-
KpHBa, Beh no4eTKOM XIX Bexa, He-
KOAHKO xHbaAa pa3AHxIHTHX MarAH-
Ha. Ho H,eroBOM cxBararby pa3HH
o6AHriH Mar,u Ha upeAcTaB.bajy pa-
3He crynrbeBe y ripouecy 3ryml-baBa-
IBa MaFAHHa y 3Be3Ae. J. XYM6OAT
(1850) Ha3HBa oae MarAHHe eacuou-
ctca OCTpea, a eHrAecKH aCTpOHOM H
KOHCTpyKTOp TeAecKona E. Poe,cpe-
AHHOM AeBeTHaeCTor BeKa, oTKpHBa
HbHXOB Cnupanuu KapaKTep. POC je
cMarpao Aa cy oae MarAHHe cacTaB-
beHe oA CBeTAHx racoaa, Kao H Ma-
rnHHe y MAe4HOM IIyTy. V MAevxoM
IIyry He cpehy ce cnxpaAHe MarAH-
He; rbHxoB 6poj ce noBehaBa ca
yAa,berbeM OA OXHOBHC paBHH MAe4-
Hor IIyTa. To H yKa3yje Aa one He
npHnaAajy HameM 3Be3AaHOM CHCTe-
My Beh aauzanaicru1KuA1 npocT,paH-
CTBHMa. 3aro ce H Ha3HBajy eaHza-
,zaurUklce. AaHac Hx Ha3HBaMO On-
WTHM M.MenoM zanaKcuje. Cru-IpaAHe
MarAHHe 4HHe canto jeAHy KAacy ra-
AaKCHja, a Arta one npeACTaBbajy
6HAO je HenO3HaTo AO 1925.
CBe ranaKcnje Mory ce 1OAeAHTH

y TpH rpyne: cnlpanue, Aonracre H-
Ax e.UMTH4He m HenpannAHe. Bpoj
OTK HBeHHX raAaxcuja je orpoMaH.
Ha je\Hoj MaAOj HOBpmHHH He6a
vecro Hx H.Ma 3HaTHO BHH.Ie Hero
3Be3Aa.

CnnpaAHe ranaxcnje

AMepH4KH aCTpOHOM E. Xa6A AO-
Ka3ao je 1925. Aa ciTHpanna Marnuna
npeACTaBba 3Be3AaHM CHCTCM. HbeMV
je ycneno Aa pa3AOxcu cnupaAHe
rpane MarARHa AHApoMeAe II Tpo-
yrAa Ha xHbaAe M3BaHpeAHO cna6Hx
3Be3Aa. Jearpo 4HHH HajcjajHUjH Aeo
cnupaAHe MarAHHe: KaAa cnrlpane
no4Hlby H3 ABe AujaMeTpaane Ta4Ke
je3rpa, TO je uop,ue,2ua cnupana; a-
Ko nax cnipane noAa3e H3 jeAHe

Kpahe H.ul Ayxce mHnxe, Koja AHja-
McTpaAHo H3Aa3H 13 je3rpa, TO je
nonpevxa crllpaAa (SHAH CA. )K/1).

311aLiajHa KapaKreprrcTHxa crmpaA-
HHX raAaKCHja je nojaBa HOBUX H C)'-
nep H06UX 3Be3Aa. Oxo 65°•b yKyynHOr
6poja ranaxcHja ornaAa Ha cnH-
panne.

Timy CnHpaAHMX raAaxcuja,nopeA
nOMeHyTHX y ca3Bexchy AHApoMeAe
H Tpoyrna, nplinaAa H raAaxcuja y
ca3Be>Khy AOBa41CH IIcH a Taxobe
H Ham MAeLIHH HyT. Hpe4HHK BeAH-
xe MarAHHe y ca3BC>Ktiy AHApoMe-
Ae H3HOCH 120 000 CBeTAOCHHX roAH-
Ha. OBa Mar.ulHa MO>Ke ce 3ana3HTH
H rOAI{M OKOM.

AonTacTe mm eAHITHgKe ranaxcnje

OBe ranaxcnje oA.uiKyjy ce OAcy-
CTBOM crrnpaAHe crpyxrype. O6.uIK

WH je c4epaH H.u1 eAImTH4aH. KoA

eAHMTH'HHX, H3Ay>Keibe raABKCHje

3aBHCH xaKO OA CTBapHe C7Lbomre-

HOCTH TaKO H OA OpHjeHTaWljC ra-

Aaxcnje y OAHOCV iia nocMarpaga.

3Be3AaHa crpyKTypa ranaxcnja osor

rHna cAMgHa je CTpyKrVPH xojy cpe-

heMO KOA 361fjeHMx 3Be3AaHHx jaTa

y 6AH3HHH MAe4Hor HyTa .

HenpaBMAHe ranaxcnje

7-IAaHOBH MareAaHOBe eKCneAHUH-
je, AOK cy nAOBHAH no jy>KIIHM Mo-
pHMa, npHMeTHAH cy ABe BpAO cjaj-
He MarAHHe y ca3Be>KhHMa AopaAo
H Tyxaxa. OBe MarAIiHe Ha3BaAH cy
Mazenauoeu O6,xai- u. OHM npHnaAa-
jy HerrpaBHAHILM ranaKCHjaMa Koje
4JHe caMO OKO 10% yxynnor 6po-
ja raAaxcnja. KoA osor Tuna raAaK-
cuja yO4MHBO je OACYCTBO CBaxe CH-
Merpuje o6Arrxa.

MareAaHOBM O6AagH cy HaMa Haj-

6AH>Ke Banra:laKTMgxe MarnHHe. OA-

CTojane CyH4eBor clCreMa oA IbHx
H3HOCH oKO 163 000 CBeTAOCHHX DO-

AHHa.

AaHac ce cMarpa Aa cy.HerrpannA-

He raAaKCHje HajMAabH 3Be3AaHH CH-

CTCMH a 3aTHM 6H CACAHAe CnHpaA-

He MarAHHe, eAH1rrHgHe H KOHa4HO

Aonracre raAaKCrrje.

r

w

no



f

r
E

c

ACTPOHOMCKH ATAAC

Marnnxa y 6epennxnnoJ KOCH (cnnpaAHa Ma-
rAHHa rACAaHB c 6oKa).

Cnnpanna MarAHHa y AoBa4KHM ReHMa•

Cnnpanna MarAHHa Wit 224 y AHApoMegn.

up

w

fonpe4Ha cnnpaAna MarAHHa V EpHAaxy.
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O,O,CTOJAI-HA H BPOJ
rAAAKCHJA

FaAaKCHje cc HaAa3e Ha TaKO Be-
. HKHM oACTOjaJ-bHMa Aa cc oHa He
Mort' oApeAHTH McTOAOM TpHaHryAa-
wHje, jep npHMeHa TaKBe McTOAe 3ax-
Teaa OCHOB Koja je ynopeAHBa ca
oACTOjaibe-M Koje Tpe6a H3MepHTH.
36or Tora cc MopaAO npH6ehH Apy-
rHM MeroAaMa. Aa 6HCMO Ao(5HAH
HpeACTasy o yAaA,eHOCrH.Ha raAaK-
CHja noMeHHMO Aa cBeTAOCHH 3paK
H3 AHApOMeAHHe MarAHHe H MarAH-
He H3 ca3Be>Kha Tpoyrna nyTyje Ao
Hac 1500 000, OAHOCHO 1700 000 CBeT-
AOCHHX roAHHa, HaKO Cy OBe ABe Ma-
rAHHe, nocAe MareAaHoBHx 06AaKa,
Haj6AH>Ke. TeAeCKonoM oncepsaro-
pnje MayHT BHACOH HaxmtbeHe cy
4)oTOrpa4)nje ranaxcHja Koje cc Ha-
Aa3e Ha OACT0jaH,y OA 900 MHAHOHa
CBCTAOCHHx roAHHa 40K Cy MayaT-
-naAOMapCKHM TenecKonoM, Kojx H-
Ma 5 m y npe1IHHKy, IIOCTHrayTa oA-
CTojalba OA OKO ABe H Billie MHAH-
japAH CBeTAOCHHX roAHHa.

Ha BeAHKH 6poj ranaxcnja yKa-
3yje KaTaAor ranaxcnja XapsapAcxe
oncepsaTopH je. Ox cagp>KH 500 000
ranaKCnja AO oACTojama OA 100 MH-
AHOHa CBeTAOCHHX roAHHa. H3rneAa
Aa cc 6poj ranaKCHja nosehasa npo-
rpeCHBHO ca oACTojaibeM. To yxa-
3yje Aa je MehyranaKTHMKH IrpOCTOp
OCAO6obeH 6HAO KaKBHx ynnjajyhHx
Marepnja, CAHVHHX KOCMHLIKOj apa-
LUHHH.

TenecKonoM oncepBaTOpHje MaYHT
BHACOH c)oTorpaMHcano je npCKO
MHAHOH ranaxcnja, a ca MayHT-ria-
AoMapCKrLMM 4ororpa4 rout' cc Henpe-
CTaHO HOBa jaTa ranaKCHja H3Mehy
18. H 21. npHBHAHe 3Be3AaHe BeAn-
4HHe.

AoxaAHO ranaxTHVxo JaTo

Kaxo H3rAe,Aa, ranaKCHje HHCV V
npOCTOpy pacnopeheae xaOTHVHO
Bel-i vitae CKynHHe HAM 4aMHAHje ra-
AaKCHja, Koje Cy Ha3BaHe jara. Y-
TBp6eHo je nocrojaH,e rpyne OA ABa-
AeCeTaK ranaKCHja, Koja je Ao6nAa
Hite ,AOKaAHO ranaKTHqKO jaTo".
OBOM jary npHnaAa m Hales 3Be3AaHH

cHCTeM. Jaro je eAHnTHMKor 06AH-
Ka ca BeAHKOM ocoMi \V>KHHC OKO
4 MLHAHOHa CBeTAOCHHX rOAHHa H
Ae6.,HHOM 0A 400-600 xHA,aAa cBeT-
AOCHHX roAHHa. IlpopavyHH yKa3yjy
Aa Cc cpeannlTe OBOrjaTa HaAa3H y
BeAHKoj TaAaKCHjH y AHApOMeAH.
VTBpbeHO je noCTojaibe ranaKCHja
Koje Cy 4H3H14KH nose3ane a KOje
cc Hanase ynyrap AoxaAHor ranaK-
TxzlKOr jaTa. IIpHMiep noBe3aHOCTn
ranaxcnja cpeheMio y cAyvajy Hanle
I'anaKCHje H MareAaHOBHx 06AaKa
Kao H y CAyvajy 1'anaKCHje y AHApo-
McAH - M 31 H eAHnTHWwx raAaK-
CHja M32 H NGC 205.

AHMEH3HJE , POTAIIHJE H
PACHOPEA rAAAKCHJA

IIo3HasajylH oACTojaH,a raAaKCM-

ja, KaO H IbHXOB nPHBHAHH npe9HHK
Mo>KeMO H3BeCTH I-bHXOBe CTBapHe

AH-Mea3Hje. Taxo, Ha npnMep, AIi,M,po-
McAHHa FaAaKCHja, Koja HMIa npH-
BHAHH npetHHK OA OKO 4', a yAave-
na je OA 3eMA,e 1 500 000 cBe TAOCHHX

roAHHa, HMa CTBapHH npe4HHK OA
120 000 CBeTAOCHHx rOAHHa, Tj. MaAO
je Beha oA Hauie 1'anaxcHje.

MehyrHM, BehH 6poj raAaxcHja H-
Ma cxpoMHnje AHMeH3Hje. V CTVAH-
jH o 2650 ranaxcHja X. lllannej je
AOU1aO AO 3aKA,y4Ka Aa cy CpeAHH
npevnHuJH ranaxcnja H3Mehy 10000
u 14 000 CBeTAOCHHx roAHHa. Mace
ranaxcnja Cy yrnaBHOM peAa BeAH-
vnne Mace HanIer 3Be3AaHor CHCTe-
Ma a nonexaAa H Behe Kao y cAy-
vajesnMa ranaxcnja y ca3Be>Khy
Aesojxe.

PoTauHje ranaxcnja

IIpo6AeM porau'nje ranaxcnja,
OKO UCHTpaAHOr je3rpa, npHBAa4H
Beh Ayxce BpeMena naxci-by acrpo-
HoMa. CryAHja osor npo6AeMa no-
versa je oA cnnpaAHe ranaxcnje H TO
HaMa Haj6AHNCe - raAaKCHje y AH-
ApOMeAH. 1950. rOAHHe H3seo je H.
MejOA, H3 noMepa.I-ba cneKTpaAHHX
AHHHja npema uPBCHOM Aeny cneK-
Tpa, paAHjaAHe 6pam-!e 32 o6jeKTa
oBe raAaKCHje. H3 o6aBA,eHHx no-
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BAHTAAAKTHgKA BACHOHA
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raAaaxcnje ygaA,eae oA name naaneTe 200 MHAH.
OHa CeeTAOCHHX roAHHa (rlpTHge yKa3yjy Ha H.H•
xose noeo >Kaje).
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raAaKcnje yaabene OA same rlAanere 2000 MHAH-
oHa csernocnnx roAHHa (gpTHge noKa3yjy Ha H,H-
xose noawu aje).

HAeaAna peKOHCTpyKirHja Name AOKaAHe raAaK- 38e3Aano faro y ca3seKby Hera3a.
r cHje, cacTasbeHa oA AsaAeceTaK ranaKCHja.



cMaTpan,a je 3aK,by4HO Aa ce TaAaK-
cHja 3aHCTa o6phe. OCHM Tora no-
TBPAHO je Aa Ce 6p3HHa porauHje
noBehaBa HAyhH OA UCHTpaAHOrje3-
rpa Ka nepH(^epnju, HCTO Kao y cAy-
qajy Haute raAaKCHja.

11 paAoBH B. CAH4)epa , Koju o6pa-
hyje HCTH npo6AeM will Ha ApyrHm
cnHpaAHriM ranaxcujawa, noTBpbyjy
nocrojatbe porauuje H 3aKA yYyjy Aa
one porripajy 6p3uxaMa B3.Mehy 100
H 300 km y CeKYHAH. 113 Mepeiba
paAHjaAHHx 6pauxa o6jexaTa y
cnHpaAHHM raAaxcujaMa H3BeAeH je
3aKA,yvaK H 0 cMHcny porauHje ra-
Aaxcuje. IIpH Tome je yoYeHO Aa Ha-
4HH 3aBHjaiba criupanxux rpaua KOA
ranaKcHje y nornyHOcrH ogroaapa
C-MHCAy porauuje Te raAaKCHje. IIpe-
Ma CMHCAy porauuje pyre criHpaA-
He ranaxciije Mory ce nopeAHTH ca
MAe'HH.rM IlyreM. H3 oApehHBaiba
KpeTatba 3Be3Aa KAaca 0 H B, Koje
ce iia:ia3e y ABeMa raAaKTHMKi{M
cnupana.Ma H iia OCHOBY paAHo-3pa-
Yeiba, H3BeACH je 3aKtyuaK Aa je
caiucao porauuje MAe9HOr IIyra -
rAeAaHor ca Cenepiior nova - Au-
peKTaH, Te ce cnupaAe pa3BHjajy
KOHBeKCHOM CTpaHOM, niTO je H KOA
Apyrux criupaAHHx ranaxcHja yTBp-
heuo.

PacnopeA ranaxcHja

qHHH HaM ce Aa je pacnopeA ra-
AaKCiija y npOCTOpy HenpaBHAaH.
6poj ra,iaxcuja ce nonehaBa npema
nOAOBHMa Hame ranaxciije a jeA-
HaK je HyAH Ha raAaKTHiiKOM eKBa-
Topy. IIopeA Tora, cenepua xeaixcce-
pa (ceBepHo OA ra,%.aKTHYKOr eKBa-
Topa) H3rAeAa Hace.beiiuja OA jyac-
He. OBa npHBHAHa aHoMa.iHja o6-
jamibaBa ce noAO>KajeM Hamer Me-
cHOr 3Be3Aalor CHCreMa y MAe9HOM
IIyTy; OH ce Hana3u cenepHo OA ra-
AaKTHYKe paBHH . YnpaBO 36or TaK-
Bor nOAOMCaja H noCTOjai-ba KocMHV-
Ke marepnje y ranaxmHVxoj paBHH,
CBernocT ca jy>KHe xeMUcciepe HHje
y MoryhHOCTH y noTriVHOCTH Aa Apo-
Ape AO Hac. Ha cBOtite I7yTy npema
HaMa, jeAaH AeO Te cBeTAOCTH ce an-
cop6yje y ranaKTH4KOj paBHH WTO
H npoy3poxyje pa3Atixy y 6pojy ra-

AaKCHja Ha jy)KHOj H ceBepHOj xc-

MHc epH.

Biro ce TH'ie pacnopega raAaxcH-
ja no AOHPHTYAH yTepheHO je He-
AaBHO Aa je OH CByAa HCTH. OBO Cy
UOTBP HAa Ha]HOBHja Xa6AOaa HC-
nHTHBaH,a. 3aro MoxceMO 3aK.byLni-
TH: pacnopeA ranaxcHja je paBHO-
MepaH, Kaxo no AarHTyAH Taxo HCTO
H nO AOHrHTyAH a npHBHAHe Henpa-
BHAHOCTH y pacnopeAy canto cy no-
CAeAHua Hamer noAO]Kaja y FaAaK-
cujH.

IIIHPEME BACHOHE

Hema cyMH,e, uena BacuoHa je
npeAMeT jeAHOr onnnTer 3axoHa: 3a-
icoiia eeoiiyeluje. HHUiTa HHje cTaA-
Ho: pa3BHjajy ce 3Be3Ae, ranaxcuje
a H3rneAa Aa eaonynpajy H CKynHHe
ranaxcHja. IIojaaa enonyuuje CKynri-
Ha raAaKCHja no3HaTa je noA Ha3H-
BoM excnaH3Hja HAH uiuperbe ciacu-
one.

EBonyuHja ranaxcHja

Xao'A je noAeuio ranaKduje Ha
TPH Tuna: 1OnTacre, eAnnTigine H
cniipaAHe. IIlanAej KacHHje ycTaHoB-
baBa jeAHy KAacH(lHKauujy CAHVHy
Xa6AoBoj aAm je AOnyibyje jeAHHM
HOBILM THnoM - THBHM HenpaBHA-
HHx raAaKCHja. Hpeia Xa6Ay npno-
6HTHe raAaxcuje cy 6iiAe Aonracre
AOK cy crmpanue ranaxcnje enoAy-
THBHO MAahe. IIIanAej TBpAH, Aa axo
HOCTOjH pa3BOj raAaKCHja TaAa MO-
pa Aa noviiu,e OA OTBOpeHHx cniipa-
Aa, npexo 3aTBopeHHx Aa 6H ce 3a-
BpuiHO eAHHTH9HFLM, OAHOCHO AOn-
TaCTHM THnOBHMa raAaKCHja. AaHa-
mii,a CxnaTaiba eBOAyuuje raAaKCHja
yxAanajy ce y IIIamejeBy nperno-
cTaBKy.

OCHOBe HiHpetba

CAH4epoBa cncKTpocKOncKa HcTpa-
)KHBaiba ranaxcHja H3 1922. roquue
OTKpHAa cy ABe LiHibenuue Koje cy
npunyKAe nauciby: 1. Be.%HKy paAH-
jaAHy 6p3HHy ranaxcHja ti 2. yAa-
:baaaH,e ranaxcHja OA Hamer CHCre-
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CM,ICao poTauHJe je*He raAaKCHje
(M 101 H3 HKOr McABCAa)
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CBETAOCHE rOAHHE (V xw:+,aAaMa)
PacaOAeAa 6p3HHa H ryCTHHa 3BC3Aa
y cnHpaanoJ MaFAHHH M 31 y AHApo•
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sta. Te.%ie,bHa HcTpa Barba noTBp-
An.ka Cy y noTnylioCTH HaBeAeHe i1H-
1-beHHue.

HHTepec 3a ranaxcHje ce noBehao
it Xa6.10BH\1 HaKHaAHHM OTKpHheM.
OBO OTKpHhe je HOCTaBHAO 3aKOH
nponOpuHOHaAHOCTH H3Meby 6p3HHa
vAa.baBama ranaxcnja n mnxoBor oA-
cTojaHba OA 3eM,be. 3aKOH Ka)Ke: Ha
CBaKii MH.IHOH CBeTAOCHHX rO ViHa
noBehaBalba ogcrojama ranaxcHje,
noBehaBa ce Ibena 6p3HHa y ,abaBa-
ma 3a 55 km/sec. To 3HauH Aa ce
ranaxcnja Ha OACTOja}by noBehaHOM
3a .MMHAHOH CBeTAOCHHx rOAHHa yAa-
.baBa Op3HHOM BehOM 3a 55 km/sec
a Ha 10 MHAHOHa CBCTAOCHHX rOAHHa
noBeharba oACTojaH>a yAa baBa ce
6P3HHOM BehOM 3a 550 km/sec; Ha
oACTOjaI-by yBehaHOM 3a 100 MHAH-
oHa cBeTAocHHx rOAHHa yAa baBa ce
6p3HHOM BehoM 3a 5 500 km/sec,
HTA.

KOCMOAOIUKE TEOPHJE

Y roALinaMa KaAa cy Xa6A H APY-
rH acrpoaoMH o6pahHBaAH eKcne-
pnMlenraAHHM nyTeM nojaBy mHpe-
H,a BadHOne, nojaB,byje ce HH3 ac-
TPOHOMCKHX paAoBa, y KojHMa ce
oBaj npo6neM TpeTHpa TeopnjcKu,
npH 4e.iy ce Cmi, TeopHjCKH HOCTaB-
.beHH MOAe%H BacHOHe, 3acHHBajy
Zia AjHHIrajHOBOj TeopHjH on lTer
pe_\aTimH-rera. HPBH MOAeA nocra-
Bno je xo a1ACKH aCTPOHOM Ae CH-
Tep. KacHHje HOBe MOAene rIOCTaB-
, ,ajy Pyc 4bpHAMaH H Benrnjaiiall
AeMeTp. Teopnja oruhTer peAaTHBH-
Tera - Oo OaHac xaj6o.,ba nocra6ica
yuu6ep3a1He zpa6urarquje - y ca-
rnaCHOCTH je ca 6ecKOHa4HHM 6po-
jeM NioAe.xa BacHOHe. OHH ce Mory
noAeAHTH Ha ABe BeAILKe KaTeropH-
je: MoAene CTa6HAHor cTaiba (BoH-
AH, FOAA, Xoje) H MoAene eBOAyTHB-
He, o KojHMa je Beh 6Hno pevH. Ilpe-
Ma MOAe.1y cTa6HAHor cTama HeMa
npomexe CTpyKType BacnoHe C Bpe-
McHOM. TagHo je Aa ce BacHOHa Hum-
pH, atH m exa rycrnxa oCTaje KOH-
cTaHTHa,jep nOCTOjH CTanxo cr6apa-

rte Marepuje (Beooa CHOPHM TeMnoM,
Te ce He Mo)Ke npHMeHHTH 6HA0
KaKBa KOHTpaAHKuHja IIPHHL[Hny
oAp)Karba Marepnje; CTora ce 1TpH-
6,%H)KHO 3a MHAHOH MHAHOHa roAH-
Eia CTBOPH jeAaH ATOM BOAOHHKa Ha
JeAaH Ky6HH AeuHMerap). KoA eBo-
AyTHBHHx MOAeAa He nOCTOjH CTBa-
parbe HoBe MaTepnje: BacIIoHa, Koja
je eKCUAOAHpana npe 10 MHAHjap-
AH roAHHa, H3 jaxo 3ryCHyTOr CTa-
rba Marepije, niHpu ce cTaAHO H 6e3-
rpaHHtlHO (MOAeA KojH AMepHKaH-
uH Ha3HBajy big-bang, Tj. BeAHKa
exenno3Hja). MebyTHM, axo Aohe AO
ycnopexor LiHpema, rpaBHTaunja je
y MoryhHOCTH Aa uHpeme nornyHO
o6ycTaBH H Aa ra npeo6paTH y cKyn-
,bafbe. Ha Taj HaiIHH 6ecxoHaMHo ce
cMerbyjy y3acrorma mnpema x CKVn-
,barba (WIKAHtJHH MOAen HAH 6ec-
KpajHn big-bang).

Ao Aanac Cy no3HaTe paAHjaAHe
6p3HHe 3a OKO 800 raAaKClija, 1JTO
je yKa3aAO Ha 6p3HHy mHpema. OHa
H3HOCH OKO 2/3 6p3HHe CBeTAOCTH
(oxo 200000 km/sec). CAHL1He noja-
Be LHHpelba 3ana)Kajy ce H KOA CBHX
ranaxcnja, 6e3 o63Hpa Ha 1bHxoB o6-
AHK H AH.MeH3Hje, 6HAO Aa ce HaAa3e
Ha ceBepHOj HAH jy)KHOj raAaKTHL1-
KOj xeMHc4 epH.

CTapocr BacHOHe

Y nomerxy ce MHCAHAO Aa je Ba-

cHOHa cTapa TPH 1IAH 4eTmpH xH^ba-

Ae MHAHOHa roAHHa. MehyTHM, TaK-

Ba CT POCT y cynpOTHOCTH je ca

TBPAH,aMa reoAora 0 CTapOCTH 3eM-

26e. Ha OCHOBV yqa baBama ranax-

cnja, 6p3HHOM Koja ce yBehaBaAa

Ha CBaKHX MHAHOH CBCTAOCHHx rO-

AHHa OACTojarba OA MecTa nOCTa.HKa,

3a 55 km/sec, H3pa'lyHaro je Aa cy

ce npe oxo 6000 MHAHOHa rogHHa

ranaxcHje Hana3HAe V AOA1!py H Aa

Cy rpaAHne AeMerpoB ,npBo6HTHH

aTOM". MoHCAa je OA oBor npOBO6HT-

Hor aToMa npouecoM excnAO3Hje Ha-

CraAa BacHOna?

mo
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ACTPOHAYTHKA

1

HCTOPHJA ACTPOHAYTHKE

ACTpOHU\tHja o6yxBaTa oAHeAaBHo

ABa HOBa norAaBAa: paAHOaCTpOHO-

Mitjy it aCTpOHayTHKy.

OTKplhe aTOMCKe etieprnje AoHe-
Ao je 171o6eAy Ha.. rpaBHTaui1OHHM
iiu.biiMa nAaiieTa, a Ape cBera HaA
rpaBHTauHUHHM riobeN 3e,.be, H
liUrnyHo oMoryhH.%o ()aHTacrH4Ha
nyrosaiba H3 MaLUTe )KHAa BepHa
(llyr Ha Meceu, 1865), CHpaHa Ae
1iepAcepaxa (Ap)Kaua 11 uapCTBO Me-
ceua, 1649) H Xep6epTa Benca (IIp-
Bn ibyAit Ha Meceuy). Y CBOjOj KibH-
3H Be,tc 113HOCH HAejy 0 4yAOTBOp-
HOj MaTepnjit l.aoopury, Koja je cno-
co6Ha Aa iieyrpaAHwe rpasnrauno-
ity CHAy. LloneK je Morao it3ahH H3
rpBnTaunoHOr no,ba 3em.,e jeAHHo y
AOHTH CHO,ba o6AO)KeliOj n0MeHYTOM
MaTepri joM.

IJOpeA 411CTe 4iaHCTacr Ke ii Ma-
w-re, Koje oA xerenAaplior AeAaAa
n3 rp4Ke MHTOAOrHje CHM60Ailwy
CraAHy byACKY iia, y y no6eAy npo-
cropa it oCBajaiba Apyrnx cseroBa,
jaB.bajy ce Hay4HH H TexHH4KH AO-
npiniOCn %SllOrlix Hay4Hitxa - npe-
TC4a acrpoHayTHKe. JeAaH OA HPBHX
6H0 je aMepH4Ki1 i1H)Ke1bep Po6epT
FoAap, IntOHHp abiioHa Ha MAa3HH
noroH. 1919. roAHHe o6jaBHO je Kibil-
ry ,MeTOA 3a noCrH3atbe Hajsehilx
Bricwta" V Kojuj yKa3yje Ha Moryh-
HOCT yuyhilBaiba Ha Meceu jeAHor
npojeKTHAa Ha4llibeHor OA npawiine
Mariie3iijytta. DpaHuyCKOM 4kii3H4a-
py Po6epTy EcHo-HeATepnjy Ayryje-
Mo Taxobe .3na,iajHe CTyAHje 113 a-
cipuHayrHKe it cacrasa aTMOC4epe.
Hajno31aTHjn npere4a acTpoHayTH-
xe jecre Pyc E. ILHOAKKOBcKH. OH
je 1903. wI(a3ao Aa 6H paxera Ha
Mna3Hit noroH ca Te4Hit1 ropHBOM
Morita 614rH jeAHtlo eq)iixacno cpeA-
CTBO 3a ocreapeibe MebynnaiieTap-
Hnx teTOBa. 1-beMy Taxobe AyryjeMo
3aMHCao o BewTa!KHM careAHTHMa,
ca HAH 6e3 nocaAe, Kao OCIIOBHOM
cpCACTBy KpeTaiba KP03 KOCMOC. IIO-
4erKOM OBOr BeKa , HHTepec 3a a-
cTpOnayTHKy y CoBjercxoM Case3y

6Ho je Taxo BeAHKH, Aa je 1927. ro-
AHHe y MOCKBH OCHOBaHO aCTpoHa-
YTH4K0 ApywTBO Ha3Batt0 ,APyWTBO
BaCHOHCKHX rryTHHKa" , xoje je iiMa-
AO 3a uHAr OKyHAbaibe CBHX AHLia 3a-
HHTepecosaHHX 3a OCTBapeibe Aero-
Ba V BacHOHCKH npocTOp. V I panuy-
cKoj ce 1928. roAHHe O HHBa acrpo-
HayT114Ka KoMHcnja 3a npHjeM it it-
3y4aBaibe paAosa H3 aCTpOHayTHKe
y UHA>y AOACAe ,XiupwoBe \tehyHa-
POAHC HarpaAe 3a acrpoHayrnxy".

Apyrii no3HaTH nHOHHp acTponay-
TiIKe je BepHep i4OH BpayH. OH je
KOHCTpyKTOP paxera V2, xoje cy
HeMuH ynOTpe6HAH KpajeM Apyror
csercKor paTa. TpeHyTHO je on
bpayH AHpeXTOp I'pyne 3a iICTpa)KH-
Batbe paxera KOjOM PVKOBOAH BOj-
cxa CAA. 0OH BpayHy AyryjeMo H
npojeKT paxere Jynurep C, ca KO-
jHM je n36a4eH y op6Hry caTeAHT
EKcnnopep; npojeKT 3a paxery Ban-
rapA, KOjOM je n36aMeH 1959. roAH-
He caTeAHT Eiccnnopep III. 3Ha4aj-
ny 3acnyry Bepnep (^oii bpayH HMa
it y npojeKTy paKere-Hoca4a Ca-
Typti-V, Koja je 21. AeueM6pa 1968.
rOAuHe nOHena Ha HyT A0 Meceua
Ka6iiny Anona-8 ca TpOjiiuOM aMe-
pn4KnX xocMoHayTa: (PpeHKOM Bop-
MaHOM, I,IejMcoM AOBeAOM H BHAH-
jaMoM AHAepcoM.

IIPBH CATEAHTH AAHCHPAHH
V CCCP-y

TaAaLuibH npeACeAHHK CAA Aj-

3eHxayep, o6jasno je 29. jy.ta 1955.

Aa he CAA, V TOKy MebyHapo-

AHe reo4H3H4Ke roAHHe 1957-58,

.%aHCHpaTH y BBCHOHy BewTa4KH ca-

TeAHT. Tlocne ABe roAHHe - y TOKV

reo4H31i4Ke roAHHe - nOHOBO je ro-

Bopilo Aj3eHxayep 0 Bewra4KHM ca-

TeAuTiIMa. MebyTHM, OBOra nyTa Mo-

pao je HcTahH ycnex CoBjeTCKor Ca-

Be3a. OHH Cy TaAa HMaAH Beh ABa

caTeAHTa y cBeMHpy.
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2.868 .000.000
MEPKVP
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580.000.000
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356.430
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cnyrzuuc I

V HohH M3Meby 4. H 5. oKTo6pa
1957. roAHHe o6jaBHo je PaAHo Mo-
CKB cneAehe caonlmTelbe : „llpau
eeuiTattKu careAur Ha ceery naHcu-

pan je ycnetuno y CoejerclcoM Ca-
ee3y Ha daH. 4. o iTo6pa. Y oeoM
rpenyrlcy on KpyJlcu oto 3eMlbe no
enunruKHoj nyra tbu Ha eucunu od
oKO 900 km. CareAur je nonracroz
o6nuua, ca npetiHuKoM od 58 cm u
MacoM od 83,6 Kunozpaiia a cna66e-
eeH je paduo-odaulu.rbateM. Carei[uT

je nancupan y o iceupy Mehyuapod-
He zeol/iu3uHKe zodune. Palcera Ho-

ca' noHena je carenur 00 CTpaTOC-

z{iepe u y6at u.a za y nyrawy 6p3u-

HOM od oKo 8000 Merapa y celcyndu".
CnHKep je 3aBpluHO CACAehoM cBe-

yaHOM H3jaBOM: ,AaucupaH,e ee-
u ra'lKoz carelluTa Huje caMO u3eaH-
pedaH HayiHu dozahaj y ucropuju 'so-
eettaHcrea , new je u npea Heonxod-
Ha [ula3a 3a oceajalbe MehynAaHeTap-
HOZ npocropa. Ca noeepen,eM Mo ce-
Mo pehu da he KP03 HeKonuxo zo-
duHa ller npeMa Mecet4Y 6uru cTeap-
Hocr, Kao utro je danac oeo nancu-
paroe eeulraKKoz carenura"

CnyaMMgw II H III

PycH cy 3. HoseM6pa 1957. roAHHe
AaHCHpaAH Apyrn CnyTHHK, KojH je
HMao cAeAehe KapaKTepHCTHKe: Ma-
ca: 1120 kg, o6AHK: KynaCT, yAabe-
HOCT y anorejy: 1670 km, yAa-beHOCT
y nepnrejy: 226 km, nepnoAa o6HAa-
cKa: 103,70 MHHyTa, HarH6 npeMa
paBHH eKBaTOpa: OKO 65°, 1(H,-.: npo-
yvaBaHwe yATpaby6HVacTHx H KOC-
MHMKHX 3pa4etba, Tj. yTHuaj noMe-
HyTOr 3pavema Ha' )KHBa 6H1ta (y
OBOM CAyvajy TO je 611o nac Aajlca).

Tpehn CnyTHHK 6Ho je AaHCHpaH
15. Maja, onpeM,beH TeAeHHCTpyMeH-
THMa 3a reo4H3H4Ka MepeHaa a H-
Mao je cneAehe KapaxrepncrHKe:
Maca: 968 kg, yAabeHOCT y anorejy:
1740 km, yAaMeHOCT y nepnrejy:
240 km, nepnoAa o6nnacxa 106 MH-
HyTa, Harn6 npeMa paBHH eKBaTopa:
65,°3. I n ,: oApeIHBatbe npHrHCxa H
cacrasa Ba3Ayxa BHCOKHX cnojesa
aTMoc4epe.

Tpa Aymnca

IIpBH AyHHK, KOjH HHje ycneo Aa
y1 e y rpaaHTalHono none Meceua,
Beh je ocrao Kao jeAHa Mana nna-
Hera H3Meby nyral7ba Mapca H 3eM-
be AaHCHpaH je 2. jaHyapa 1959.

AyHHK II AaHCnpaH je 12. cenreM-
6pa 1959. roAHHe ca 1(HbeM Aa n3-
MepH MarHeTCxo nobe Meceua. OH
je nao Ha Meceu y 6AH3HHH KpaTe-
pa ApxHMeA HerxpajyhH nocrojaue
6HAO KaKBor oceTbHBOr MarHercxor
no.ba Meceua.

4. oKro6pa 1959. roAHHe AaHcHpaH
je AyHHK III, K0j14 je 7. OKTo6pa
CHHMHO HeBHAibHBy crpaHy Meceua.
CHHMUH Cy 6HAH eMHTOB HH Ha 3eM-
by.

CneAeha AaacHpaHa CnyrHHKa

CRyTHHK IV, ca MOAeAOM AJTKe
Koja je cHMynnpana ltexe BHTaAHe
4yHKuHje AaHCHpaH je 15. III
1960. OCHOBHe Ka'paKTepHCTliKe:
Maca: 2500 kg, YAaroeHOCT y ano-
rejy: 368,1 km, ygabeHOCT y nepH-
rejy: 304,4 km, nepnoAa o6HAaxce-
i-ba: 91,1 min., HarH6 npeMa paBHH
exsaropa: 64°,9.
CRyTHHK V ca ABa nca, ABa nauo-

Ba, 40 :mmueBa, MysaMa, anraMa,
6HMKaMa H ceMeHKaMa AaHCHpaH
je 19. VIII 1960. V CRYTHHKy je
6140 yrpabeH TeneBH3Op 3a nocMa-
Tpawe peaxu1ja naca. OCHOBHe Ka-
paKTepHCTHKe: Maca: 5200 kg, yAa-
beHOCT y anorejy: 340 km, yAabe-
HOCT y nepnrejy: 306 km, nepnoAa
o6HAacxa 90,72 min., HarH6 npeMa
paBHH exsaTOrpa 64°,57.

CnyTHHK VI, KOjH je noHeO ABa
nca AaHCHpaH je 1. XII 1960.
OCHOBHe KapaKTepHCTHKe : 4563 kg,
VAabeHOCT y anorejy: 265 km, yAa-
beHOCT y nepnrejy: 187 km, nepno-
Aa o6HAaxceH,a 88,6 min ., HarH6 npe-
Ma paBHH eKBaTopa: 65°.
CRyTHHK VII ca OCHOBHHM KapaK-

TepHCrHKaMa : Maca : 6483 kg, yAabe-
HOCT y anorejy: 328 km, yAabeHOCT
y nepHrejy: 224 km, nepnoAa o6HAa-
xcetba 89,8 mini ., HarH6 npeMa paBHH
exsaropa : 64°, AaHCHpaH je 4. II
1961.
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CnyTHHK I" - npaH IewTaagxH CaTCAHT AaHCHpaH y op-
6HTy oKO 3eMhe y CoIJeTCKOM Case3y , 4. X 1957.

1iCn,HTHBALI3PA4IE}bA Aajxa y csoJoJ xepMeTHMKOj Ka-
6HHH.

KA6HHA 3A AAJKV IlpeAAH Aeo , CnyTHHKa 11", AaH-
cxpaH y op6HTy 3. XI. 1937.

Cep.ja

3
spot 2

AyHHK III" AaHcnpaH le 4. X. 1959. A
7. X. 1959. CHHMHO je HeINAAessy non}

Aonry Mecega . Ha cAHgs Jo eofAO, xoj'
je nOHeO ,AyHHK III" 3aMHw. exa Ha4
KpaTepoM 14HOAKOBCKH.

m
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CnyTHHK VIII, xojH je HOCHO jeA-
Hor nca, AaHCHp aH je 9. III 1961.
OCHOBHe KapaKTepHCTHKe: Maca

4695 kg, yAat eHOCT y anorejy: 249
km, y, a,beHOCr y nepnrejy: 187 km,
nepHOAa o6HAa)Kelba: 88 min., iiarH6
npeMa paBHH eKBaTOpa: 65°.

CIIyTHHK IX , KOjH je noxeo jeA-
Hor nca, AancnpaH je 25. III 1961.
OCHOBHe KapaKTepuCTHKe: Maca
4695 kg, yAabe uOCT y anorejy:
247 km, yAatei(OCT y nepHrejy: 178
km, nepnoga o6HAa)(eiba: 88 min.,
narH6 npeMa paBHH eKBaTOpa: 65°

HEKH OA CATEAHTA
AAHCHPAHH Y CAA

EKCnnopepH H BaHrapAH

EKCnnopep I je npBH ycneHino
AaHCHpaH CaTeAHT y CAA. AaHCHpa-
H e je o6aBAeno 31. jaHyapa 1958. ro-
AHHe. 1loMohy EKcnnopepa I Ao6H-
jeHH cy noAauH o BaH AAeHOBHM np-
cTeHoBHMa. OBe BeOMa paAHOaKTHB-
Iie HpCTCHOBe , KOJH OKpy)Kyjy 3eM-
tby, OTKPHO je aMepH4KH (^1-13H4ap
I,Iej'c Ban AAeH. Y nHTaihy cy ABe
3OMMIIHe pOTaunje. CpeAH,e OACToja-
I-be yHyrpauHher npcreHa OA noBp-
mHHe 3eMte je oxo 3000 km a cnotb-
1-her OKO 18 000 km. 14HTeH3ITeT 3pa-
4eiba OBHX npCTeuoBa npeACTaBA,a
CMPTHy OnaCHOCT 3a tbyACKH opra-
HH3aM.

OKO 20 EKCnAopepa KOJH cy .\an-
cHpann y CAA 6HAH cy cHa6AeBeH1l
TeAe-HHCTpyMeHTHMa 3a reO 4)H3H4Ka
Mepetba.

BaHrapAH Cy Taxobe 6HAH ciia6Ae-
BOHH TCAC-HHCrpyMeHTHMa 3a CAH4-
Ha Mepetba. Ha npu. iep: BanrapA I,

AaHCHpaH 17. Mapra 1958, Aao je Ba-

)KHe nOAaTKe o rycTHIIH ar\1oc(^epe

a H3 npi1MtbeHHx perHCTpaunja Mo-

FAO ce yTBPAHTH Aa 3eM bnno npaBH-

Tau110HO notbe OKO OKBaropa HHje

er3aKTHO cHMerpH4H0.

MereopOAomrm careAHTH

OBH caTeAHTH Hoce Ha3HB Tupoc,
ulTO je CKpaheHHua OA „Television

Infra-Red Observation System".
CHa6AeBaHH cy 4)OTo-reAerpa(lCKH-\1
anapaTHMa 3a OTKp11BaMc 4opMHpa-
iba o6.\aKa. THpoc I AaHcxpaH 1. a-
npH,\a 1960. ro,HHe 4ororpa4 Hcao
je roMHAC o6Aaxa, Ba3AymHa cTpy-
jai-ba H CTBapaihe HenoroAa 1i uHKAO-
Ha. THMe je oTuotIena HOBa epa y
npeABHbalhy BpeMena.

CareAHTH 3a TeAeKOMyHHKauHje
CAA Cy AaHCHpane BeAHKli 6poj

careAHra oaora THna. OHH ce AeAe

Ha nacuBHe H aKTHBHe. IIacHBHH ca-

TCAHTH CaMHM CBOJHM HPHCyCTBOM

o6aBMajy nOCTaBMCHH 3aAaTaK. 1-bH-

xoBa noepmn-Ha je noce6Ho npnnpeM-

AMCHa Aa oA6Hja paAHo-Tanace Kao

Inro OFACA AO oA6Hja CBCTAOCHC

3paKe. CaTeAHT OBOra THna Exo I,

AaHCHpaH je 12. anryCTa 1960.

AKTHBHH caTeAHTH HOCe jeAaH
nOTnyH CHCTeM, Koju je c noco6aH Aa

npeMa xepuoBe TaAace, Aa HX TpaHc-

4opMHme , per licrpyje, aMnAHcHuH-
pa, KOAH(^HK yje H noHOBO eMHTyje.
JeAaH oA oBHx caTeAuTa 6HO je

CKOp, KojH je AaHCHpaH 18. AeueM-
6pa 1958. ro ,uiie. HCTOM THny np H-

naAajy H carenilTH Kypuje.
Tencrap (nOTiige oA eHrnecxe pe-

4H telecommunication - TeAeKOMy-
HHKaunja H pe4H star 3Be3Aa) je na-
3HB Beinra14KHx careAHTa HaMeibe-
I1Hx Te:\exoMyIIHKauiijaMa. Tencrap
I, KojH je AancupaH 12. jyna 1962.
ro,\Inie in Kejn Keiieaepa:\ (AaHac
Kejn Kcuue,\H) oMoryhlio je npBH A1i-
peKrall TeAeBil3HjCKH npeHOC H3 A-
MepiiKe V Enpony.

MEBYHAAHETAPHE CTAHHIE

Mehyn.tanerapxe cTaHnue, H3rpa-
beHe KaKO V CAA TaKO H V CCCP,
OA H3BanpCAHOr 31iaMaja cy y npo-
rpamy 3a KopHtuheibe naaHera Cyn-
4eBor cucTe ia.

- Betiepa I (CCCP) .vaiicilpana
12. be6pyapa 1961. npeMa Benepll;

n

n
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npom,\a je na 180 000 km OA Bene- •r
pe, eMnryjyhH cHruaAe ca ABa MH-

AnoHa xii.%oMeTapa yAabel-ba OA 3eM-

Me. PaAHO je nOTOM UTKa3ao.
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" PaKela I ep C" - Hocaq care - '--'IF amt ^ ,BaHrapA I" cxpe-

AHTa „ EKCH - pep IV" KOJU je NO MaH 3a AaHCHpalae.

HaaleweH H3 aeawy HHreH3HreTa Spa lloaeo je jeAHOr
vewa. Hca.

„AHcKaaepep XI", AaHcxpaH je 15. anpHea 1960.
paKeroM „Top", cpeAiee HOCHBOCTH.
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- MapuHep I (CAA) AaxcxpaH 22,
jyna 1962. npeMa BeHepH; HHje y-
mnao y npeABnheny riyraH y H 3aro
je yHHtlTeH no KoMaHAH ca 3eM.be.

- MapuHep 11 (CAA) AancnpaH
22. asrycra 1962. npeMa BenepH.
rlpoutao Ha YAabmy o,\ 35000 km
CA nOBPLUHHe nAaxere, HCHHTyjy-
hii je 35 Mnnyra rroMOhy ABa pa-
Aapa.

- Mapc I (CCCP) je AancHpaH 2.
HOBeM6pa 1962. npeMa Mapcy, aAH
je ytuao y OP6HTy OKO CyHua eMH-
Tyjyhn nogarxe 0 KOCMHLIKOM npo-
cTOpy Cne Ao 7 ntHAHOna KHAOateTa-
pa OA 3eM;be.

- MapuHep III (CAA) - AaHCH-
pan 5. irone\O'pa 1964. npeMa Map-
cy, ann HHje nocTnrao IHb 36or Hc-
TpotueHOCTH CyHireBHx 6arepija H
rpewaKa y npanuy.

- MapuHep IV (CAA) - AaHCH-
paH 29 . Hone\6pa 1964. npeMa Map-
cy. Ca BltcltHe OA 17 000 km OA nOBP-
tHltne Mapca eMHrosao je H3BaHpe.a-
HO 3aHIIMI.bLIBe 4ororpa4Hje nosp-
nnIHe nAaHeTe.

- 3oud II (CCCP) - AaHcHpaI

1. AeueM6pa 1964. roAHHe npeMa

Mapcy, an HHje cTHrao Ao nnane-

Te 36or cKpeTaiba ca npopagyxaTe

rtyTal-be. HnaK je eMHToBao KopH-

cHe noAaTKe ycneB[HH Aa yxBaTH

clirHaAe ca J}RH3Tepa.

- BeHepa II (CCCP) - AaHCH-
pana 12. HoBe a6pa 1965. npeMa Be-
Iiepn; npom. a nopeA BeHepe Ha OA-
cTojalby oA 24 000 km, a eMHTOBa-
Aa je camo y TOKy npBe nonoBHHe
nyra.

CKOpaiumH HOABHr BeHepe IV AaH-

cHpaHe V CCCP 18. HoseM6pa 1967.

Iloc.te 'IernopoMece4IHOl nyra, Me-
hynAaHeTapnia cTaHnua BeHepa IV
CTllrna je Ha neaHeTy Benepy H o

tboj Ha 3eMby ynYTHAa nogarxe OA

H3y3eTHe BpegHOCTH. LIHtbeHHua Aa

je aVTOMarnxa y AaTHM TpeHyU$Ma

H3BaHpeAHO 4VHKuHOHHCaAa, HnTO

je H AOBeA0 paxery Ao BeHepe H AO

tbenor KoHrpoAHcanor cnymmTaiba Ha

nOBP HHy nnaHeTe, npegcrasba rex-

HHtrKH AO TaAa HesH5eHH ycnex.

ZIOBeK V KOCMOCV

KocMOHayT JypHj rarapHH (CCCP)
o6asno je 12. anpHAa 1961. HPBH Ba-
CHOHCKH ACT y 6poAy c byAcxoM no-
cagOM H THMe 3anoveo HCTOpnjcxy
eTany y ocBajatby cBeMHpa. OTaAa
je 'HTana nnejaAa CosjeTCKux H aMe-
pHYKHx KOCMOIIaVTa o6aBHAa HH3
3naxiajHHx AeTOB H onepauHja, Ma-
Aa npOCTOp He A03BObasa Aa ce o,
ibrita nine. HnaK, Anono nporpaM
(CAA) npeAcraBba y H3BeCHOM CMH-
cny HajBehH AOMeT, jep 6POAOBH C
A VACKoM nocaAOM HarlyluTajy 3eM-
bHHy op6Hry H Kpehy y npanuy ApY-
rHx He6eCKHx TeAa. Taxo je npBH
AeT AO Meceua H HaTpar OCTBapnna
nocaga Ano.ia 8 (BopMaH, AaBeA H
AHAepc), AancnpaHa H3 6a3e y Kejn
Kenc, njy 21. XII 1968. y3 noMoh pa-
Kere HocaLia CaTyPH. IIOCAe ycnennx
Mncnja Ano,ia 9 u 10, cnanna nocaAa
Ano..ia 11 (ApMCrponr, KoAHHC H OA-
ApHH), AaHCHpana 16. VII 1969, o6a-
BnAa je HajBehH 3aAaraK. NieccveB
MOAYA Opao Cnycrno ce y Mope Tn-
iumie 20. VII, a ApstcTpoHI' H OA-
ApHH cy y TOKy mertbe o6aBHAH 3Ha-
4ajne 3aAaTKe H noHeAH y30PKe Me-
ce4eBor TAa. Ilocne ycnemnor y3Ae-
Tatba H cnajaH a ca MaTHLIHHM 6po-
AOM, Kancyna C TpH acrponayra cny-
cTHAa ce y THxH oKeaH y Ta4Ho
npeABHheHoM POKY. HeAaniio je o-
cTBapeH join jegaH 3Havajaii npoje-
KaT. Anazo 12 (KoHpaA, ropAoII H
EHli) O6aBH0 je cnwmy Mncnjy V
OKeany 6ypa, H3Mehy 14. n 24. XI
1969. H ca AenoBitma ayroMaTCKe cra-
HHue Cepeejep, y30pL mNia TAa H
cHBMuHMa Mece ieae nospmmHe,
BpaTHO ce, ma 3eMby HeKHx 244 'iaca
nocAe AaHCHpatba.
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KocMOHaVTH

GAGARIN (URSS)
SHEPARD (USA)
GRISSOM (USA)
TITOV (URSS)
GLENN (USA)
CARPENTER (USA)
NIKOLAJEV (URSS)
POPOVIC (URSS)
SCHIRRA (USA)
COOPER (USA)
BYKOVSKY (URSS)
TERESKOVA (URSS)
KOMAROV - FEOKTISTOV-

YEGOROV (URSS)
BELYAYEV - LEONOV (URSS)
GRISSOM-YOUNG (USA)
MCDIVITT -WHITE (USA)
COOPER-CONRAD (USA)

C

AaTyM

12/4/1961
5/5/1961
21/7/1961
6/8/1961

22/2/1962
24/5/1962
11/8/1962
12/8/1962
3/10/1962
15/5/1963
14/6/1963
16/6/1963

12/10/1964
18/3/1965
23/3/1965
3/6/1965

22/8/1965

,,Txpoc I" - cateAuT sa Meteopoeomxa HrrpawmsaH,a.

spo j
op6HTa

IIpoeeAeHo
epeMe

1 1 1 48'
15'
16'

17 25 18'
3 4 56'
3 4 56'
64 94 22'
48 70 58'
6 9 13'
22 34 20'
81 119 6'
48 70 50'

16
17
3

62
120

24 17'
27 2'
4 54'
97 48'
190 56'

HMe KaIlCyAC

Vostok I
Faeedom I
Liberty Bell
Vostok II
Amicizia VII
Aurora VI
Vostok III
Vostok IV
Sigma VIII
Fede VII
Vostok V
Vostok VI

Voskod I
Voskod II
Gemini III
Gemini IV
Gemini V

IloeneAIIa A&HCapaaa CSWAata.
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HacranaK ca CTP. A/6

Bpoj KoMeTa

PerncrpoBalto je oKO 1500 KoMeTa
amt je H,HXOB 6poj AaneKO BehH. 3a
4000 FOAM Ha, OAHOCHO oA npBHx no-
cMarpatba Koja cy O6aBHAH KrIHe3H
jolu 2349. roAHHe npe H. e. na AO oT-
KpHha Ayp6HHa, perHCTpoBaiio je o-
Ko 400 KoMeTa. Ha nHTalbe KOAHKO
HMa KoMeTa Ha He6y acTPOHOM J.
Kennep je oAroBopxo: ,OHOAHKO KO-
AHKO HMa pH6a y oKeaHy". roAHtU-
we ce orxpHBa oA 4-10 KoMeTa,
npere)KHO CAa6or cjaja.

Camas H nopeKAO KoMeTa
BHAO je AOCTa pa3AHLIHTHX M HIH-

Fbeu a 0 I1OCTailKy KoMeTa it jour y
BCK ce AHCxyryje Aa All nOTH4y 143
Meby3Be3Aaiior npocropa HAH HaCTa-
jy V CyHVeaoM cncreMy. C o63HpOM
Ha eUtHTHHllc IlyraH^e KoMeTa Beha
je BepoBaTHoha Aa Cy y HatueM cH-
CTCMy H ^HacraAe.

IIIro ce caCTaBa K0,Mera THme, 3Ha
ce Aa je3rpo 'luini BeAHXH 6poj Ma-
AuX uBpcTHX Tena. IIpH6AHxcaBaibeM
KoMere Cyuuy nonehana ce TeMne-
parypa je3rpa Koje ii36auyje nape
HaTpHjyMa H Apyrux LiapCTHX Mera-
Aa: '-lecro Kapa.KTCPHCTHLIHa Hcyra
Alnttija HaTpHjyMa nocTaje raxo HH-
TCH3HBHa Aa ce Mouce 4ororpa4nca-
TH ycpeA Aaita. Y a.Aoragy KoMere
KojH ce npoAyxcana y pen oTKpHBe-
110 je npHCVCTBO OTpOBHHx racoaa
- uujaHHAa.

METEOPH

Meby3Be3AaHH npOCTOp V 6An3ii-
HH 3eMMime nyTatbe o6HAyje orpoM-
itnM 6pojeM CHhVLUHHX TaMHlix TeAa
- Mereopa HAH 3Be3Aa naAaAHUa,
Ltaje npHOyCTBO npnMehyjeMo canto
y TpeuyUHMa KaAa iia CBOjoj nyTa-
ibit o1(o Cyiiua 3aby y aTMOC(^epy
3eMMe. YcneA Tpetba ycnjaBajy ce
H HaJYeinhe carope. Taj' TpeHyTaK
yovaBa ce y BHAV cBeTAe npyre Ha
TaMHoj.no3aAHHH He6a.

MereopH KojH ce 3anaxcajy cBaxe
HohH H Kpehy y pa3HHM npaBUHMa

(ia3HBajy ce cnopabutlKu ,uereopu.
MereopH KojH ce csaKe roAHHe jaB-
A ajy Hcror aria a Kpehy ce y oApe-
beHHM npaBUHMa Ha3HBajy ce Mere-

opcicu pojeeu. Hajno3HaTHjli McTe-
OpCKH pojeBH cy Hep3eliAH it Aeo-
HHAH.

Y iiohH 13. HoBeM6pa 1833. roAH-
He BHAeo ce Ha He6y y ueAoj CeBep-
Hoj AMepHWWH npeKpacaH npi130p. OA
HOHOhH na CBe AO jyTpa mina 3Be-
3Aa naAaAHUa npeKpHBaAa je ueno
iie6o: 6HAH Cy To AeOHHAH. O111 cy
HacTaAH pacna,AaibeM KoMere Kojy
je OTKpHO B. TeMne a Koja je HMaAa
nepHOAY oA 33 roAHHe. AeOHHAH cy
Ha3BaHH 36or Tora IUTO Cy iLM ny-
Taibe AHBeprOBaAe H3 Hcre TaLIKe He-
6ecKOrcBoAa - 3BaHe padujaur') -
a Koja ce y OBOM noce6HOM cAyia-
jy Hainna y ca3Bea(by AaBa. OBaj
MereopcKH pOj BHAA,HB je yrAaBuoM
OA 12-17. HOBCM6pa a jaBba ce y
o6AHKy KHUIe CBaxe 33 roAHHe. r1o-
CAe BeAHKHX McTeopcKHHX nA,ycKOBa
H3 1833. it 1866. CAeAHAa cy Asa
Malba: 1899. H 1933.

AaHac no3HajCMO Biilue McTeop-
cKux pojeBa. CsalH poj Ao6Hja H-Me
no ca3Be)Kby y KoMe ce Hana3H pa-
AHjaHT.

BOAM & H HAH McTeOpHTH

rpoMaAe Behux AnMeH3Hja OA Me-
Teopa iie caropenajy HOTnyHO npo-
AaCKOM KPO3 3eMbHHy aTMOC4epy,
Te naAajy iia 3eMny. OBaKBC rpoMa-
Ae no3HaTe cy nOA Ha3HBOM 6oituou
HAM Alereopuru. 1-buxoBa nojaBa npa-
heua je jaxoM AeTOHauHjoM Kao y
cnytajy TyHrycxor McTeotpHTa KOju
je nao 30. jyua 1908, xaga ce Aero-
Haunja Morna LiyTH Aabe oA 1000 km.
Ha 1OBPUUHJIH 3eMme uabeiix cy Me-
TeOPHTH CBHX BeAH4HHa. OHH HayLi-
HHUHMa npyx(ajy NioryhHOCT H3yva-
BaH>a Marepuje Apyrux He6ecKHx Te-
. a, Koja, Kao H 3eMta, npnnaAajy
CyHYeBOM CHCTeMy.

(1) PaAHjallT je TaVKa Ha HC6eCKOM cBOgy
H3 Koje ce CHH MereopH pa3HAa3e . Pa3HAa)Ke-
H>e je canto IIPHBHAI[o H jaama cc Kao no-
cneAHga npocrc nepcneKTnBe . AenoHH Koji'
o6pa3yjy poj Kperly ce napaAeAHNM nyTaH.a-
Ma axo ce Heo poj xpene no HyraWH KoMere
OA xoje je HacTao.
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CAAP)KAJ
0

KpaTaK yBOA A/1 CyHYeB cecreM A/1
3eMtea A/2 HAaHeze A/1
3eMA1Ha AOnTa A/3 MaAe nAaHeTe A/4
ATMOC4.epa A/3 KoMeTe A/5

MereopH A/6
V3pOUH eHAoreHHx npoMeHa

3eMA•HHe HAaCTH HOCTH A/5 3Be3 a B/ I

3eMAI na KpeTafsa A/6 Ca3Be>Kba B/1
THHOBH 3Be3Aa 5/3

ACTpOHOMCKH mHcTpyMeHTH B/1
PaAHOTeAecKOIrH s/2 OpHjeiTauyja 15/4

ACTPOHOMCKe orncepaaTopHje B/2 TanaKCHja E/1

ACT OHOMH aMaTepH S/4 CaCTaB H o6AHK MAegHor IIyTa E/1
p

OninTe H3rgaBaHae ranaKCHje E/3
KaKO Aa H3paAHMO Kyr1HH

Ayp6HH B/5 BaHTaAaKTHYKa BacHOHa X/1

Cym4e B/1 BpCTe raAaKCHja 7K/1

BeAIIXMHa H caCTaB CyHua B/1 OACTOiaH,a H 6poj raAaKcHja )K/2

Cyngeaa aTMoccpepa B/2 AHMeH3Hje, poTaninje H pac-

llpHBHAHa CyHgesa KpeTaa,a B/2 nopeA ranaKcHja X/2

roAHwH,a Ao6a B/3 1lll4peH,e BacHoHe A/3

an KopnwheHe CyHmeae eHepr'Hje B/4 KocMOAOHIKe Teopnje )K/4

Meceu r/1 AcTpoeayTHxa 3/1

Mece,ieae oco6HHe r/1 Hcropnja aCTpoHayrHKe 3/1

I Kperama Meceua H MeceHese
Mene r/1

llpBH caTeArrrrH AaHOHpaHH y
CCCP 3/1

MeceveBa HOBPl1HHa r/3 Hexes oA caTeAHTa Aa.HCHpaHH

1lAHMa H oceKa F/4 y CAA 3/2
on

HoMpaxreH,a r/5 MebynAaneTapHe cra HH-ue 3/3
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B14BAHOTEKA ATAACH 3HAFbA

1. OnniTa 6HOAorHja
2. AHaToMxja uoBoxa
3. (DH3HKa
4. AcTpoHOMHja
5. MHHepanor i ja
6. FeonorHja
7. XeiHja
8. BoTaHuxa
9. AHaTOMHja )KfBOTHFba

10. 3oOnorxja Kwmm baxa

H3AaBavxo npegy3ehie ,Byx Kaparrlih"

Beorpaq, Kpan.eBHha MapKa 9
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