
д.м.тtLLдвоYЕи Sн.Е,Nt]RмдмАтои А.I.RдlдрочА

ASTRONOMIYA KURSI
UMUM IY ASTRONOMIYA



o,zвEкlsToN REsPUBLIKAsl ol,IY TA,LIM,

_ FАN vA INNovATsIYAl]lR VAZIRLIGI

cHlRcHIQ DAи/IT рЕDдGоG|кА UNIyERsITETI

A.M.TILL/rBoYEц sн.Е.NURмАмдтои д.I.RАJдрочд

ASTRONOMIYA KURSI
(UMUMIYASTRoNoMIYA)

(60110700 Fizika vo аstrcпапiа to'liп lo'nolbhi
tolobala.i ч.hчп o'quv qo'\lonfua)

,?:ýilтffi,".,,iiж,#"Ёр
,* jiX,ý,l}]Ёo'i*.* u",u,",,",,

^**u*o, 
*r,u*, *о*л*,

(

ý
ý
\
\
ý,

i



Uo'K 520;З7.0

квк22,6
T-2z

А. М. Tillaboycv, 5h. tj,

Ashuomiya kU.sl / ()1lllv (|о']l.)ljlп,l

202З, 251bct,

N гоlсtоч, А. I. Raiapova /
'l i):;hl({]nl : <Yапgi chilchiq ргiпt5,,

MUNDДRIJA
i],i,Il

,.,.,,,.......--.,,,.,,,,.....--.,,.,,.......,. 5
i, 1,r l|1l||r|} | kl|гýlдх |iiIish.,,-,,,,,.,,,,,,,,,,,,,., ..--. .,,, ._.,,.....-,-,,,,,,,,,.-..---,,,,,,,,,.,.-,.,,,,,.5

l ll{ lll l l: li l]i л s l l{ ( ) N о м IYл лSOS].д R l ..,,..,,,,..---.,,,,,,,,,,,,,....,.,,.,_.,,.,,...,,..,,,,,,,,...,,..,,,,1 5
l ] 'l \ l { ll ] /l1l оýл к) п i vn u п iпg aylanlshi _____...,,,,,,,,.,,..,.,,.,,,,,,..,.,,,..._,,,,,.,,,... 15
l .' 1l л,,l l l ,lll,l l lk koo гd ilr.]talaг s istemas i ,,,,,,,.,,,.......-_,,,,,,,,,....,,,,,,,,,,,.-.-.,,,,,,,,,,... 19
,l ]'i llll lI1]lllgгil]k kопglапrаlаrdа оsmоп sГеrаýi n iпg sU tkalik vn yillik
lrо'п п urа aylan Ёh i. ,,.,,..,.,..-....,-.,, ,,,,,,,,,........,,,,,,,,,......,.,,,,,,,..,., 2з

M.Zkul llчuч t|i)']1,1пп1,1 l)c(],чlll,]ikJ l)lly tr'liпr muassasal.rl
"60] 10700 lli2ika vtl xsпl)ll1lnrlr]il' 1,1'linj y{)'п.lli\lli lil:lhilaгi U.lrUn
mo'ljaUan8:rn bo'lib, uпdJ ".4sп!пl)пl]у,l klllsl'' lll1] ,l\{)\ll пri2п]Uпi о'7
akslпi tорgап. О!Uч чо'l1аDлrаdа'.slеlik,t!lll)l!)пl]у.l ]I].l,J|,1Ji', ''Ллr,lliу
aýftoлo'niy:r asoslari", "()sDlоп mexirпikrsl сlспIслll,)l l, Sryyl)l i]ilr lli.;lkilti'',
"Astl,ofizika fuýhuл.hаlагi'', ''l]цуоsh va уutdUzlхгпiлg ljZik rll\пsiyatliri'',
"(ialaktikirla.,l(osnlologi]( пlоdс]liг" kabi mit']uпю11.1r Ьilап ll)yitilgJlt. lJshhU
о'qllч чо'Iliппlапiпя пrачsrllj l)o']яilsi jl7iki vi istlon1)lпlyil 1iпhгi
, ' , 

i l , , l \ , | | 
, | | , , l , ,,ll,,ll, ','|,],,,1,1 lllllli,, J llt,,, , ,j v,, llll]l\ l| 1,1 ч,,l, ,ll k

kOmpctcпsiy.Il]l]lli l ivol]ilrtil ish(1,1п rh(ll,]1

Таqrizсhilаг:

M.DusDrU.iltoy chDPIl liizika va ast!.onoпtiya o'qitisb пretodikasi
ka fcd гаsi dotsen t', PhD,

Г,(),Г]idаЬоусvi Qo'qonl)l]l ]ri7ika va аsо.олоmiча kaicdrasi dotsгnti
PhD

О'quv qо'llапmа oliy ta']im, fап va iппочаБiуа]аг vazirl'ginin8 202З_уil
Zs-avgoýtdagi 39]-sonli Ьuугug'igа asosan паshrgа г.*.i etirgi".
[cuvohnoma Nq 260591)

lsBN 97а_9910-751-а5_1

| 1 'i 'i] l, | | 1( l ! h bl | | ch, k ча U пiлg aýos iy fЬrmu lalaгi. ,-,,.,,,,,,,,,,,.,,,,,,,,,,,,,...,-,,,,,,,., 2 6
l l l r{ l l I л ]!1 л l IY лs,l,R ( )NOM IYл ASos LлR I .....,,,,,,.,,.,,,, ,,,,,.-..,__-'-____,,. 3 2

'l]l !lll llj]lllllrlning kulnlin alsiyas i va kubn'natsiya balandliklari,,.,,...,,,,, З2' 'l l',ll|lllllilchJshasoslari,--,,.,,,,,,,,,,,,''.__..___-- 
:1.З,1\r'll,,,|ljv\,l|1,|лvnvlчllall,/U\J\JJLlpkt,,lvJ,гlil 

, U.at n|,1,.,lJ

'l |,l,,l,J","ll, 
,,,,,..,.,,,,,,,,,,,,,,., ,,, ,,,,,,,,,,,, ,,,,,,,,,,,.,,., J 

'
lll ll,,Il l,i]M()N мl]ХлNIКАSI ЕI,IjмЕNТLлRI] sлYYt]RАLАR IlАRАклТL,,...,43

r l 1l |'],lll1,1:llilгл'пg kопt]8чгаЬ,'iуаlаri, sideгik va 5i]r od ik .lачrlа гi, Кео].г,"" 
"'1 ,1l , ,, ,,,,,,,,,,,,....-,,,, l , ,J',,',l,'лllJ,llltlлч,l'kllitv,l-,l/ol]l,,,p,llJlll.{jn,гl,Ub,J,l,,,,,,,,,,,,l,

,ll |',,1,1l,,",,llll,,ltl,h1,1l,]Unu1,1lдl,i'1,111,1l,,,lJ,|,чU\|ll,kl,Z||\|,l 
,,,:,z] lli (lvJl,|1,111:ltivaГaza]ari...,,,,,,,,,,.,,,,,,,.,,,,,,,,,,,,,,,.,,.,,,,,,,,,......,,,,,,,,,,,,,...,,.,,,,,,,...... 

ч9\ ],,,l \' ',(,|,l/Jч1 lll(lll,Nгb\LqRJVA'lL_F\Uo| |Ас,,,,,,,,,,,,,,,,,,,.,,,.,,,ь0
I l ll Л.,lllПl7ik пlсгоd]аг, 66|.''l 

^.,l 
I l l 

' 

] 1ik iл ýt ru iпепtlаг,,,,,,,,,,,,....,,,,,,,,,,,..,,..,,,,,,...,.......,,.,..,,,,,..._,__,,,.,,.,,..,,,,,,,.,. 6{ll l'i l ) ll l l yl l п iп д уiгik аstгопо m ik obscNa tогiуа laI.i.,.-,,,,,,,,,,,,,,-,,.,,,,,,.,..-.--,,,,,,,,75l l'l Л.,lJlllпсlгlу! haqlda fushuпсhа, Коl,iллrа yulcluz katta li8i,.,,,,,,,,.....,,,,, 7 9f l l! |l l (] ] J Y ( )5l l Vл ll N i N G лIZi к xUs US IYлl.LАItt ,,....-,-,,,,,,,,,..,.-....,_,,,,---,,,,.,,,,,,... st)
' i'l i.li l yl Б l) h rч ida u m U miy mn'lum ot,,,,,,,,.....,,,,,,,,....,,,,,,,,,.....,,..,,,,,,,,...,....,,,,,,......9 Ll

,'j,lr,t Jlllln{ hl,jIUzlJlshl,LlllnI]\JJlnvlvlllFltsi\,t,,,/l||,,I Q||yo,I, l,,1,1l\,lllllll*Y^lbal,, ______'._'.___,,,,.,.,,.,,,,,,J2
, l 'l \',,l ( ly l iZinr i, Yc гпiпg ii7ik ta bin li, Ye г tip idagi sаууогаlаr,,,,,,....,,,.,,,, 104, l l] (i]I],llll ýаууоrа]агпiпg fizik tаЬiаt]агi. U lаrD iлg yo'ldosh]ari va

, l),v,, ll \1.1,,lll,Б,Llafl l ,, Jlik ,l, ml l, MJ\J,parд.JIJ.,,,, ....,, i,/5l l l Ll l l l Y | , | | ) l |7l.л R FJ7I]G s I лSо s t,лR l -....,.,,,,.....,,,,,,,,,.,,,,,,,,,,,,,,,.....,,,,,,,,,....,,,,,,,,,, 1 .j 9

'l'lNlllnlillyulduzlar,,,,,,.,,,,,,......,,,,,,,,,,,,,...,,,,,,,.,.....1]9,, ''i Ylll(lLlZlilIпiпgsреktгаlsiпt]аг',,,,..--,,,,,,,,..,_..,,,,,,,,__,,,,,,,,,,.,,...,.-,,,,,,,,,.__,,,,... l4l
' t ]) 5l)l,k(г у( ) t ч iпlik .tiiд галr nrasl,,,,,,...,,,,,,,,,-.,,,,,,,,, ]4З,, ]j \,l1,1,1,1,|l ''''''''''' '''''''''' '''''''''''l1-'l,rl t,l11llvIiltl'knilnlaгnriaлiqlash,Massa_yolqinlikгadiusbog.llqligi1,1б
1,1, 1] \'L l ]( ]l lZli l п lпg lchki fuzilish i.,,,,...,,,..,,,,.,.,,,,,...,.,.._,,,....,.,,,,,,,,......,...,,,,,,,,... 1.1tJ,,,',,,,l,,v,jlll,tu..JllllJ,,,,,,,,,,,,,,,,,,,,,,,,,.,,,, 

|/n

.t) А. М. Tillaboycv, Sh. Е, Nuгmеtоч. А. l, linixPova 20Z3 О

(YaDgi сhiгсhiч ргiпts", 2023



6.9,ý.
vI]_bob,

7,i_ý, SсjIпол Yo'li (;aIaktikasi va uпiпв ichki tuZiltshi-.,,,,,,,,,,......,,,,,,,,,,,,,.,,,,,,,, 179
7,2ý.(ial.ktikanri7ningtashkilctuvchilaгi,.,,,,,,,,,,,,,,....,.,.,,,,,,,,,..,.,,,,,,,,,,...,,,,,,,,,,,.1{J1

Ynngi чп o'tayaпgi уulduzlаг
GALAKTIKA ASTRONOMIYASi ASOSLARI

185

С,IldlllL"hlра,l.J lпа,пl!lаlпl Illi,llа,h,,,ul'iгl ,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ,znl,
t],4_ý- Galaktika]ar to'dalaгi,

,,,,,,,,,._,.,..,.,,,,,,,...,,,,,,,, 176

-,,,,,........,,,..,....,..,,,,,..,............, 209
,,......,.......,,.,,..,.,,,.2 11
...,..,....,..,.....,,,,,,,..2 17

,ll rлчопliуо цedпleti, bo'limlo ri vа boshqa |апIоf bilall otoqadorliai.
\,,,,,,,,,,\, | / |l|,jl,,1|, пlп,лоUlU 5^'-1.1 lп,,l,.Ietl г,j,l,, l, оll||,, .lг,'
l,,l! l ll1,1l) ylll(luZ vi чбцоý {поmо' qonL]n dсgап пrа'попi hild'radi) -l,,ilL,l ]l.,lll],llt v.l uhI 5istcпlalaгinnrg fizlk bolati hantda tarkibiлi, ko1.'n a
L , lr,,,Ill]lv l1,11,1l(Jlini, paydo bo.1ishi, fuZilishi va evolutýiyasiлi о'г8апuчсhi
l ,l!i,l ll ,,lr1l (|iпl|пllv 1апlаrdап hiri bo.]ib, iпsоплiпg nroddiy hауоt talab]a.i
, ] l!l, |,,l!(ll) Ы)']gаl) va rivojlaлib kе]gап. Оdаmlаг juda qаdiпl.,,,!,lrl,,]llly(!| оsпх,п iismlaгl, juпllэdап, Quyoýh, Оу va sаууо.аlаrпiпе| ,,,l ,l,,l,,,l ,,l,,,lпltl \,rd,l la,]lal lllnJ,jlln,lt,, (lv lJ7.J.lll, l1.1lIo,,,l,,,',l,,,,l l,, llt n1,1ltlJJl, lll \hts-,lll FJl,),si]l,,l h,Ul;"ппп U,j,jntlll bll, |,l 1,1, . l,! lk1,1l loptlgandan keyin mа']um bo'tishi.ha, ulагdз З0000 yilaWtn, l|,,l,,,, ,l ,lll,,|чlll rvl'mJlal l,^,1,dl ,l,,qllnjJlj, cn\|,,Id IwлlnId,,|,

,| .,, I lr!] |.l]illl ishli]ri uchUn yil iastlariпi kclish muddatlirгlлi bitish o'tail!ill,],, l)!,l11,1ll. Shuпin8deI! diniy mаrоsimIаг va hаshогаtlаг оsmоп
|,,,,l,,1,11,1] |llv],l\lli5-'hlariga аsоslал8ап holda аоiq]апдал, Shu]зг огOаlil,,,, ,,,,l,,l 1,1 ,, ll,L D,,lPan t l UJапlJ,,г U\m,,1 1л.i,,,п,"g.,, ,l,,,, ,
i, ,,,,l , , ,, ,,,l,I ll, l",п ,ltпl , 'гЕ,l1 l, ^,l\l g lп

l,| ,,.Ivvl,|,lIil va Ulаглiпg уо'ldоshlагil)i, ()uyoSh va vUl.tuZ]alni,
, \ll,Jll/l1, 1ln r,,r.lз tl.п tл,,гr,r,l,,,r, _ r,,r"Jtrr vr hb,l

,,l l li,/ v.l lllilп!] tumanliklali]li, tabiiy va sUn.iy yo'ldoýhlar огЬitаlагiпi
, ] r, ,,, !ll ] ]llllll 1,1(lqiqоtlагi natij:rsnla mаt.riуапiл8 уапgi hо]аtlirг' v.i tizik

l l] l i ] l) l lll ll)yl)l) !цsusiуаtlilгgа сgэ hо'lgал уап8i obycktlari kaShfqilin:rdl
, l , ,]1.1lll1,1Ill, llппgа mlýol taгiqirslda, рUlýпrlаг, Ьагstеrlа], kчаzаr]аг,
ll ,l,,1,1,r l|1)l,! о'г.rlаг, reljkl пurlanisll, ягачi&]tsiоп tо.lаiпlаг va
l, l, ,,,, ,,ljl ,1l1llпu'г\llj,

().]lLl ll]l!1.1ln.ntal Гапlагпiпg [fizika, mаtсшзtikа, mcxanika), , , l , , , , , l , , l , , , л l l l ц l . l l l l v l l l g hl\ J., l,,1lJJ l А{lUп"ml\,lпlлts hlг пF, h;lt l],1,1 ,] l \,lllI tlij,nigi гiчоiliiпisЬidз ham katta nhamiyatga еgа, Маsа]пп, suv
l , ll, ,l ,, Ll l . ll7lsll (lrчгidJ, kеmаlаrпiл8 рогt va qiгg'оqlагdап uzo{r]ashishi
l1,1,1,1,,,l,, \'l1,1lJ,l k,lnJni,le lo\l].,]l\1,1nl Jnlq],j\h г^,,l,,,l ka,L
,],,,l,,,,l ,],,1.1 l1lgi]iгgiп, Лstt.опоm]аг bU пruаmmопi hа] ctishda amalivl,,,l,,,,, 1,1|,|,| чlll.hь,|п, ll.hЫ, ml,,.,,ll1,1,1пд !-,\lý., xV1_1vlll,,' ,,,,l,,,,,lчll,,пьtl,Б,lоl/, l1,11l,,,]аll,idlпЪlilh, lt,kelJ-l1,o\hl
,,|,,,,,l, ,,vv,,, v,j |,+haI o\ml,Ij |,,miJlilling halakJl |,J,,iiall .1,oP
1,1r.,, |!]!,1lllг К1)l)сгпik, lJгаgс, Керlег, Gaiiley va Nучtоп]аг tononidan

, , l, l|, ll1 ,,,,\ 1,1,1.11.1l hiгikrt qолUлlаr,gа asoýlagan,
/\,,1,1,1i)llllk l:лkliчоtlаг rijovlaпishi oclan]a.ninB dLlnyol]araýhiDi,ill lillll rr lг,1,1|lllk, ilntlr)POscnn.ik kопsсрs'уаlагdап 7аmопаviу qп!аshlаг

,,,, i,,, i,,1,1llll ,,.l, ,,Jl,,h,ll пJlll,/,lJ оп,,пl v" YFr UIJ lltIi_L lolnI
, ,,, , lL,,ll 1,1.,JlL1,1i\l)l1il . Лsоur{)п!уа iпsолgа tabiaftlagi ]cal misshtаЫапli,, 1,1,,,ll1lrlrl L'll],tlglп, ЛstIопопlik llsullar bilin Yc .r!i yoki fa7or]ngi
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ltla'c,ll, ",v,lli|P i,l,!r l,,пгUlJl1,1,.llll tl р Jl tJчlll ln,q.,|\ll, \ ,ll]lllq U'l,J]l
a||n||ll" l\|,|,Ii,lIl|]|1д|], l,,p ,1,1.],,llтhFl t,лпrrh rL,ъrlч hllJгg,;,i,,чп,п;
::]]:'''']_,]|", 

,.""",i, 
", 

/l17l,,lll qUllUl lvillll, "l.,lll,.,l l,,,гlk an|,,jlJ,ll:
h|| ri\J]iP,0'|\1\|,,i,l,tll|.| ||,п|l,,г|п,Itд lJ.1.1ll, h,,,o]Jl 1-1" " ,,l;, ul ,, п,vL1,1Jl1,1lчJ l,|,bJ1,1l,,,,\-пlllll,'| ",b,a,,ol 1,1llall,I ml,nl lalIq,,],jJ
kettiг'sh mUmkitr,

Tabiiy lал]аг ichida boslrqa tаDl:tгdап larqli гavishda аstгопоmlа.пt'п, л i'5ml,],1 h1,1ll LtnSilJ lJ]llчlllt nlk|,i\lI llll{олlдi р8j.|лJSIа|,
5hUJld,|п k.lll- , ]llolh l,1.1|поп||},,| ,anI kd-il|\h l Il|, Jny|| |J|, Lпilлk| о\m.,пii.ml1-1ni,ll] llhlllltsa l,,,l\llll blJllll 

""lo,,l".,,,.,,", P,;i,.;
mаtсгiпl]аrlпi о'цапish yoKlanrida olinadi- Вu sohada oxi.giyi]]arda kosmik],йJl1.1l]аl и \l,пl\ vnJJ.lllJll]inq ,,,,.,.l 

".h: ",g', ;;;:;,;,
у,,],,,|,,,.,"d lk\,,llvll чi,|п| \tldJJ,,v,,rh_Jl ,ь,,,,, ,",_r,-iы,",,i,,
Y,Is1.1UD.fullolivllal nJ ll,rп l,Jl l1d lUя lFpalikl,,liJl U)lJ\l,,J,,

К,iпLId,lы о|\рklll1l 
^'Igа1,1,h.ll 'lп ,,т .tur,,, ..*лп qrrr,.laBr

vnzilal:rгпiqo'yadi:

,, KUilt^l ,,hvFkllJll1lnq ,,lZU.,,e ьп,-,п|п,, hUlall .а h,ll lkJl,JllJll, hLl
llr ll|llлпlllr ",".,,l, UlltJ1,1,q rJqllц Jl ll ,kаlh 1l
оIг,rпl\ll llJl,,л|lllп,l,о',,llглl,u,,jrU',.h,lllll,,lllIJпlllпll,,,llJllпl lпlчJ,,\h:_K,lrul 

,|.l|| |,j|,||, l1,1 \J ,l,h,,l ,,,,,|,,,,,,, l,,,,,,,,",y.,,i,;;.,
ll.,lL]Jдi fi.ik5lrJl,,ll|Jlln |.lLlчlqtп\l j_ Коlпоt obycktliti чп U].n. siStcnr,rIaliniпg ke]ib ch|чishi vacvolvusiyasini о'rgапish,

, Ко'гiмrа holnt v, hrгаkаtlап8а tcgishlj mаsаlirlаг jLlda qrdlnr.tJn
о гgапllа boslrlan8an, лулi(]sа, оsпlоD лlсхалikаsiпiпg 

"J.,iy i*,п*iK"pl, v,, \\ul,,Jl 1.1l ,,llJlJl l,,,h,,,lilд,tп,lаl,.,,,lд ь,, ,оh.;,, k,п,,yIltUqlJlcJ cl lShildl,

, Ко iлоtdаgi jis rпlаrл iпg fizik tahiatiD' tadqiq etish uпсhа katta Ьо']пlа8апJiv",l,il1,1l,lпllldl n,l,,l1,1 , а5п.,п,)|ldi hlг l] 1] | .,г yll"l lhlLll bL..llll| \ lltц, l\lllJlnl l|J'l,,1,1l llqlvv,,lll,,ln\k,п,lпrrrl.rчhgrruчltrrirrJir
.va7iga nrLrhinr vit 5almo(lli пi](ijа]аrчо']gа kiгitilga

0хi!зi va7ib oldil)gi ikkita vazitala.ilan 
-hалr 

лru!ikkаЬd'г. Undagi
, | , , \ 

, 

| | n 
l l | | | ] J ,,llIlIi 'l, t,|, n,,hl \u7 vlljnl, l1,1пп ,пrrrц 1rl|зг.1,,чпr,rrJ'rчlц lJJr,,lll lllll lll]lll]l,,,Jцlп.,],,llhlilq1,1\h]j,llпhпtlл,,\l,,lлlпсu,hlllllаm

ll,,/1,1tl bJ,пl,,ll, 1,1llll'Jl,mlZlll ,z]аr r,,rmrг1,1 \,I glг^|F/J'а| LIlan

, д,'ru,,r,r, l l 1 , 1 l l - | 
, 

| 
, , l l 1 , 1 l l lll hn'|.b, Ujtllld ,lvU,IJn|\| | h|||n, hi л lvbilJa

,tl1,1 ll.ля li .lчl\ltl, lJL,, r, \,,i,l{лJчldJ\alt,IldkUpl,,qll,JlJn,Ul ,,lbh
l1,1гi bi]nll ,,\*l ,l1,1Jl л\llпllUl,j,\J j1,1,1v J,lllуUчlrl{ljгlllд IIv.l',|||i,h|.lI
лlUhum lhamiv ltя,l nдJLlll.

Аstrопо,пiуапiпg zапrопаviу bo'liпlari. Zamonaviy astronomiya
Коiлоtпi yixlit hlr(h hJл!li ,lпi'tas.hki] etuvclri mоddапi-tuгli sh.ik]Jэ;i

,,,, 1,1\,l1,1 l,) lLпrJhKli oi8aпadi, Лsh.опопrlаг Koinot tа .Ьiпi сlепlслtаг, ,l ,, ! l llll)l1,1,1l1,1t,lrdalr (massalirli 10 r0 kg] boshlab Bigant gаlаkгikпlаг,, l, lll|]l]ll{ll1.I15,1liu.i l0lllk8J bo'l8an mаsýhtаЫагаа оiц.rпаJl. strLr bo;s,, rr,,lririIll|.i 1lllll п)сZопlпг bo'yiCha hаr hilyoila]ishlnrga bo'linБhi mu]nkin,lrr ]|Ll'Illrl,,|| vl)ki {ll)'llJDl]adigan usul]агgа yoki olib ЬогiIаdi8ал tadqi.]ot,l |, 1.1 .lllJ1,1 {],lJ,ll) olib boгiLxli. Маsаtал, уаqПъуаqiлIагgасhа аstголоmlчаl ,,l,,,, l,,l l, ,|,|l ,,l|l, I'пz,lяl 7,1lппг 1,1l^lonli\ , t,in о, r"raqqrl ,rl
,,,l,rl lL1.1 lllI l)lп l)ilпп .hаmhаrсhаs hog.liq bo.1gan quyidaдi Ьо'llпriЙап

|.?,l,,l 1,1yd Лsti,опrеtrlуа ixtiyoгiy оsmоп iism]irri va7ivat]ariDi чэ,,, ,, 
| 
, 

, l , , | , , | ' , , | | l | , lпlql,jth, \,lq лl n Il hJ\h, Yrlп|lg,, гч ,rr"rr.lr,,l,, ,,l l, ,,1,1l,:, \ll,,JJs, mJxýu{ llUq Jla k"Uldln,i" ,, , ,.р,"', ь,
, , , , i , , 

, , { l , , j l , l qJIi.,k llhl,| q,l,.п ]lо lnl,,,bir ort;nll ]:,i]lll],lll, lJпiпg епg asosiy vazitalaгidan Ьiгi fa7oda kооrd'паtIагпDrs
, ,, , , ..l.,ll ,l1,1ý]пi nl2lsbdan iborat, Лstrоmеtriуппiпg naZariy:rýosjni ýГеrii;, r ,,lll,.lllV.l yl)'пJlishi tashkil qiladi, Вuпdап tashqaгi, U luп.tаiпепtаl,
l, l !,l ,lll( v.l lпl,гidiап аýtrоmеtriуа tаппоq]агigа hаm еяа bo.]ib, U]аг аmаli;ll llklI 1,11.Il, U\l-hL llt,n^q,,ll LJli|||, I],ULl,,,J,, лl, dI
,lr ,,],l; 1.1 111)1,1п]l( yo.1dos]r navlgasiya]nrida kепя l]o']lanadi,

l QllJo,1 ,l\l,,пп,с,, il-J\, l Il,|l q,l,,lц 1,1l]|a,
],]1 ,1,,,ll L'l,lll) 1,1'siliча огЬiiэlаriлiо'гgапUчсhiЬо'rirпяа оsпiоп rпе;<iл;t<аslL,,,],,l |1,1 lll,!,,,lllllц\uпlч\^'1,1 *л,Jll,|,U,lI1,1,dp1,,,,"ri,,,,,,yyu,,t,.u,
l,L,1,1.r ]l ll]lll liirkatlariniлg паz;lгiуаlпr'пi yaгJtish, ushbU ;lsпriаr shakrl,ll,,1]1.1 .,ls1.1nilslning hагqзrог]igi kabi пlаsаlаlаг biian bcvosrtall,,l lll1.1ll!ll l(1lsnronavtika dasnrl]aIi, геjаlаriча talab]aliosh]b Ьогоrлiýl.], ,, , ,,, , ,j,||,|\| l1,1 lj,|,г |,d l]|l, 1,1llл l \JllaJ, h Ь,lln.1.1", п,,Ё lll u1,1,1L,l],,lrllпl1.1l пruslпqil .ivojlanmoчi]a, mаs.]ап sачуогаlаг hагаklt,,t,,t'li-lkJI nll,l )Jý,lslcJotJlJ-1",',i,,, n.,..i",.,,,

.1 
lll,|I/lk. l\\l bo'lim zалlопачiу аstгопоmiуапiпg eng уiгik va taol

llr!,Illll,y],11]]lп b()'liml hisоЬIалih, Коiюtпi я Ьагсhа iisml;.i f'2ik hoI.ti
l,Jlkl чlll_ml,,lidп lUv hr|,1\ntqln,JгцJпlаl lll,l jl, \i,l,,, 

1, 1,1 ll:l 11.1l\lt,l',,llгi а'.8lпJd Л,lгпllllkJ ,n,,,l,u u,,,, ,,,,у
| .l,rl,,,1.1ll lll)l,(, I]iгinchisi aýniЛzjk ku2atuv va оliпgпп ,,".I.."tro.1n'i

l,],1 ,1 ll.,ll lýlll],lliDl ishlah chiqish, оsлlоп jism]aI i va U1; oгasidagi лruhitnil! Ll1,1L v,I лriil!люгlа. Ьапkjпi tuzish hamda tadqiqot ;aliiasida\ ,,!ll l]l,Ll1,1лц1l2lkko'гýatgich]nIiлianjqlashmasa]alaгihilitishug'ulIiлadl.
r,, ]ll\ 1.1ll)ll7ilil csa, K(linot j'sm]агidа ku7atjlayotgaп fi7lk jагау;пlагiпiпg,l ,r] v.l , ll),lllliltiпi tushinti]ib Ьег'Ь, оЬуеkг mod"ii"i t.^jt bn-a" uui,,i

, L ,l1,1 ,l!,l l|1,1llllliy.llliu.ini о.tяапаdi,

,ll1,1l, 
lrrll l{Lil!l,r ;Б(lоljzrkапiпз tadчiqo1 olryekttaгi va qо'llапа.ligап,,,l , lllll!l1.1 h{)'lgапi tttbyli u о.7 пачЬаtidз Ьu q;tог iriiy1, L,l ,lrlllI1.1ll 1,1shkil tордап: Quyosh tlzikasi; sаучогаlаr tlziiasi; kichii(, ,l , l ll1,1!l; li7дill!чсhап уu]dи].г ti7ikasi; yuldu7]Jr cvo1lltsiyasi:



c:tlaktika.tstrotizlltasi; уuldu7lагаго muhit ljZikasi; рlаzп]а asftoi]7lkasi;
rc]ativiýnk as(.oflzika; gаmпr.r пuгlаr aýtroti7lkasj; .";к. *",;";;,i;;;;,UlltJh|,|||,|,, lllllJq7lj ýlt^ll lп,], J\LlUnll.лjlrj,!-,
г ]ln, п, ]'ll,,\|,ог,ч,, HJl l"l,k,,, lI lillka, lvJ Ь,{l,,!,|l l.,

_ 
YL]llullal,l,ч4иlюll\ttkп1 Lalll,.,l,llпl7d,,ьlJll1,1J/,,l,

д |z_ l],.пр bui,l'l,Ili Г,lllld l \uldll/ l r l ,l ,,,|||пя |l IIJk |||,||,,,r]"iгrпд l,r"liч\а,|,/,k \JrJLIFl b||k |]"| | bU v| ||а \l,,l, ||',,ч,,r" ; ",,r",",,",,, ",?,,.", 
l,*,k,,bl ntasJlJ,,Il hl|,lD vJ|du/l,,l d lrоп^mlч,l l oJ lilnl \huд,,rъ, ,,ji. в' b"i,ilnu\l,'q,l г,'vl\hd, ,hll,||Jlg,lll dl\IdJ h,lll 1,1/пlпя cJJ-rllk"m,/ lllllll,hl 1.,Flwiul!_\.-;gJ old'lddlv lj,,ll,J,l, чпl8i kl1lllm,I, 1,1 \.,lj,lт-sll,Jv, lblesa. juda ko'p edi. UýhbU sачоtlагgа javob axtarish ,i,nq-ala" Ь" b.li",muLJчl,,1,1,1tiqoshn pJ],llIIh||"IIlI lJJч,q Jl]p lJ,,,,l, l ,,Ir,,b ,,,,r,i ц,,,i,"

]]:'.ill 
l:ll ,ll,,1 ii чо.паl сfi| vJ|||do ,lr,,lIh UtulлL/,,\lIUппл]|у|q|ьпI||л,п|

,]],]:l,i,*]r,, чач ll]a,\llге lл \hl, \Jh lЫi, v lJJll7l lt ,l\llJnn,nlyJ\l ь lяUпр,l\'lппJl,,'\,Бi del,,',l,,l, \UI U,,,| ,,t,.".п,ц,,., ,",к ь,uj],.lu,]]io, ,, r_лrа,,п u],,u,nrv l1 ,1dl, L,jl l,,п,lU,]o,1lj r-,",, 1"r r",l,,,'

.;,]llT:l 
r* . kll,FJпа||J.-ч, vLldLr/lal 5isl;,ll,,] .l,",...,r,,,,,"

, '':,- 
,,, Ku] |||lJ\л|Ф,|п ЧU|ппlJJq| Ь j,, ||

l,,l i|,|,I v |,,v.]|,| ,\,Бllll,,\Jljl,,l,гl \\,|,,пll,,,пll,,l,,,]лl,г1|,lLlH,;u, |,IhoIlnld1.1|llln,,,,L,\,,klJll,,,|\\лг,,bl \,,,l,jгl,,,,,,IJ,,|,,,|| {]ll.sh\llll,,nJ,Бr.ll]J,l, t,,|,]lll1,1, ,,, jl,,l l,,JJ,,,гl чllllIl\,j|,,l 1,1nj,,,,.r,,, i"].r,r,.,',:,

,, Ко\ппlu"i|,, l, ,l.L,U t,,,,1,1l ko Jг, c,,ljlv l пl i,Ilnln,,l l пl h,,lцur

пr.r!dl li,,lпl l Jl] ,Ill, vn ,l",\ |lllka, , J ,1- 1 ,lda U'l{anl,h Ь.l 1,1 th;P ul.,,п,jil,Kosпrogoniya kabl kos]nologiya hаm аshоfi zika, yuldLlzl,, 
",;,;,;Й;i.-u,l,,,п, bkrll,Jd,,I r,,hч, ,г|]опulг|ч,|, ,,,,l,-,,,.,,.,",],, k,,.,.;;

::,:]]], ]] 
,,li , , 

:, 
,. ,"l. ко tппlовlч , buqun E,l ll , 

"",.h,,,, 
,1,,,ll ,",h, 

"п,;;d:"liI -,*"_,,,: ,I n,,,,||i LlJln^qli|| лjJч,Jа, Kn,IlIn|,JIv,IdI hUдUпв|
п ,. ILt||n,|,||| ,Бо\|U,, "vnlq.a, ь.,||||m|, JIl,.-,J ,,,"",, ,i,b, ,

v:] ло]гпl llj,lll\ll,,,rf J],ll ll,t,, kаll l, llbol b,_lhdl,
RadnJasoonolпiya, Znmonnviy аstrопопriуа fani упtuqlаЛgа kо'rа,

:lj,],ii_ 
k,.l,, knlIL l1,1i,,d],Ip,,/onJa uLl.,l klll1,1яlll ,r,i,,, 

-",,,,i,,r.,',

:r"i"" 
,: , I\u, ]|ii г |l|iole|l чLорlагп|||р hllJl, l|,|llk К,, prrg,,l"n

|,|J|,j |,ll,,n^l||,.,l|,I l,nIlltl,, .n,1,1aql] п^ lIгl ,rI,rrid,r .hakr,lang,,nrnr r'rni,,rtlr
] |' ||, rй], .hllr|,' |.L| l Кпll,Ulгll ; L"l, hd JltmlJl,nl ,,d,U
гпJ]lll,U7ultili1,1гi,ll 1,1,1,|ч,,l ,Iilll\,,|l,b, 'lm{lll,5hlJ krrrq,l qаd,Iг оагспа1,1l\l,blaldl l,J,' l\ltl,||nn||v,, |,|.llll|/|л,г. o.r r,rгi.g, л,.Ь,,r,rt,
]:i]:-:1 1I ",,,",:,l 

,,,on,,,j,,t ,r,r,.пг, llish Ilпп ч,,,,|пп,, rxr,,,n,ng rn
\lllH,,,l l,voiL|fu,Lv\h,цdгhо-llп,lпl .uguпдl krпо,,,,/m,l,,,.,,пl,у,iд,,п
еlе\чорlаll llllllIlяl ,вl]lцi vJ bunл,lv.(lP,',nPlJl Ut,, kо'рllд, Ыi,,rr,lп.,,|,,,lJг,,tll \,ltя]l:l l,,1,1LJ,, Il,|t\ |,,,|,|,J: l;;,, l;; ;;"i;;;;,

lпU!lачil ho']imign ауlапgап deyb-.h пlunrkill, Shu пuqtаi,,,lllIll)l7lllr1,1]ohniaho'liлrta.zidэbclgilashvaqtikcI.1idcbo.viaymiz,

llhпп l|zilishi hoqida zаmопаviу tasawurlarпi shaktlanishi.r\ 1!,,,i)lч,l lil.i\inlD8 boshlang.ich katгa qisn)i k!7atuv пrа.lumоtlагiпi
l,, Irl ,lr l)l1.1 lr,lnil bo.1ga,r. Лstгополriуir bilan ota_bobolarinliz ajdod]arijuda
,Ill1l, i1,1ll l)r)shlih shUg'u]lаDgал]аг, U]аrпiпg aýosiy i,Iагi nro?1ll va пгаh,,lll)1,1ll \,lhiЫt deyaгli уо'q bo.1sa-da, Ьiгiп ketiл ачrПп;lагi tоп]ljh|,,,,,,li,l',,, Il||l,,| ],|rlJa o]l пtllп,hl clulllt,b чпl Ь 

"srroпomltr lп,irпоt,l,,,,,,, l,,J\,lll,vtlll m,,Ul,J-oJл hl,, Х,,гllmUJсl Ъп'v q''e,,n q,t ,':
l,, ,,lll llj,lli1 

,lJ5hbU 
хБЬ oot уо rdanlida l,аqtпiо.]сhаЫ,,;sЙг"-g'Кi,iЬ K'"riih

1, tytttlt rlryrl ctlsh, ck]iptika va сkчаtоr геk'slik]аг' огrsidа8i Бuгсhаklrгпi,,l, l,,,,l, ll.Iпxla hayot Laqozo еtgап чаtог аmаlЦr masa]alar ir', davгida hat
r1,1li, lt1,1]llд,lп,'I'агiхiу mапhаlаrgа kо'rа, ntiloddan a!val vl аsrgа ke]ib,
,,,.,l l l1,1, vJ hohi]lik]aг аstгопоmik kOZatuv паtijэlагi tahl'll asoýidJ;ldinda;,,,,i,|,],,j', lllllishllt ,oUll h.'l\lll ч,,,|.,пl ,,\lih ,,Fl InIqInIJl, Г|JJ81|, , l,,, ,l,j Y, 1,1 пJ, ,п lJ,lпlоп .р 1,1l h"q,dJ\n/lo,,llдln m l Ju l,, д-..l,;Fll,,,,l l 1,1 l,p,1,1,1,, Yёl гпl8lл l.,nl ll ljlс,гJ,l,,,,п ll,\hu,llrд,1,1 vllJJd lп

,,,,,l,,llll1,1ll llгlпllБ ml_ka/l l,j.altdll,v,"ql kJll,д"п,l ,l, l,,, \,,l ,,r,h1,1 la,,lidu\ лl,|lБl- l.ull l,rЬп,,пlч,,оr, п я" yirrhii l]],lil yllltlU7 jadva]laгic]im biri Giррагх tоп]опidап ishlaL] chiqili;, ;n,lal l'll l l у ]dа7пiпg оsmоп slerasidagi vaziya(i Ьеrilgап, Ptolcmcy оlапrлiпg
|,,.,l.,l.пllik пl.dе]шi ishlJЬ chiqib, uпiпg asosiaa osmonaa8r уолiгqlсЫаil ,,l}. 1] lll ,lп]чlаsh 

'mkоп'пt 
ko'гsatib berdi-

I!.lll,,,7iy ()si}onin8 qаtог оliпrlагi vllI_1X аsгlагdа аsП.ополriу.r
,. ,.l]l., vilrk yutuqhnr' qo'l8a kiгitgапlаr, Masatan, Muhaпrnlad Хогаzпiiу, ,l lv,,J1.1hi hо'lgап qаtог kLrzatuv jadval]ardan iЬогаг kitоЫаrпi tanqidi;
,1,1ll ,,lllll ч,lllLl'д\lголUm k Idс'\,,ll lt' lJ.laл, U 'quv, ,ь , ,art,lr r rn д r r,i.ir, ,,l,', l'\lllllUb l,,чid,, ll,n1,1' Кdhl b1,1,1 n"1l lпzF,,l], Ahl1"|J,l'l li |]i,lrlyllillg lx аS-.rdа уо7gап '' Samoviy harakatI". va u-urniy ;rmr nu;u"r

l lli)l),".|,,,llr Xll asr8.r kcIlh Yev.opada ''А;tгопоmiуа аSо5lагi h:iqidaяikitob'',,,,,,,,||],1,1,iu||i||d,,ы| 
а , , г а r r r r r " r l , , . п r q l.п, ri V"",.л" ,,",",,,,,i"'r ,,,",,l,, ]l,,l.,l,,,,|\ J,l1,1rk l.iIih Iд-,l, l-Jlпгl m,,ll)1,1kJl,, llJl,l\llwllппjц,l

|,,l,,,,,l ll 1,1,,,,l ,lblhl,U'lP,,ll bJ/ltoor,u,,|,Iliя,llпi||||,lIdol,h|||\l"lIq,l\|,Ja
l l ,l ,]llпl],lгl ()yd,l8i lоitеrlаrdап Ь'гiпi ''АlГrаgапDs'' .lcb Iitl,]jarg.oniy п;пПli,l lrl l.,lllll ib) ilirgапlаr, xoпrzmlik bxyuk olim Abu Rауhоп Berirniy ХIаsгt]а,lioll,]rlllv 1,1ll ,10 ga у;rчiл аsагlаг yoz8an, Маýаlал, uп'пg'qаdimяi

,l,,|i,lj,1,1l,|,,|ц,,l уUdя.-|k|а|,,пU|,||| ,,"lio"\Jn"ll lUml|",qhl;dI\,,UFdJ
,, ,l, 

,, 
, 

,l 
, \l1,1,1, \ l1,1,,,"пlllч lSIJnl о,пl, yll hi,ob, .l ,U,l ll, п lL,,1,1J qli, .ly

l,L|,l ',,,l,,r\|,lj|]ll|ц,l, ,n,lllnlJ,1.ol]vllt]yJll1,1г |Urr,,,, ,, "n,,j,y,,,","bl,,]l , | ' , , 
, I j , l l , , 1 , 1 , ц '1,1('Ullln,b, I l,,lUl \,ll1.1d rl,п, ltl! а.h^.l,,J l 1,1l-U,]ilя |,l,\ ,,ll lll l)1.1l пlпg kо,гjпmа hагаk.tiлi t,,.b""lsba" в".""lу "iiiq.ir,, ],,i llllllt sillcлrisilri hiIki ge1lotscno-ik sistcmasiлi h.rm оо'iltr\h



mшпklлli8iпi акgал, i]nUlg izdosh' lJntaг t]аууолr Ьu8uп bi7 h.lчогd,qU,],,r\nlbal l11\,nl {kll,п,ij"l,j,],| ,,,,",,,,,ч b.;g",:,j;;' ; ];]',, ;;i]5hl;h ! hlqчап, MJshllUl lЬп \lп. hJnr ](|
].,,, ),,,;] .,,,,, "",l,,,"i,i,,,, t,],,];: t;,T: i;.; ;, !] " ;1ll;"j

"'t; 
'",",:_l,'"..], l,_::"n-,llr qr,rrlr"n',r k /Jlllv l\lllll, i; ;;,; ;;;

; i;];i;: :i',:. ];;";I]]:i )]f i l],i,,"":;:J ;j;i:jl ;i] l,,, ,: ::,;l:ii:.]avlnlnв ,l"yJlll hlt na J,ll,nolnlJ. lllJ,"la,Jll h_уппl ь,,пl.Jп
l]'i''..l,""::" UllmчhUlпUl lalJq,li\,,lj ,u ,,,о,,,,,,",:i,,*"ir,,,]з",iol,,]n пuл ll,|, u < llг,llч l1J ,ili,,ll v,Iqil ltl l u,,l1,1 /dпlопdа ",,- ;, ",,.,;,,;,,;l,bu]n,ll Ь,l lп jrпо-l rпя,rп urKaa rr,,,,rvn.

". " 
к,_, 

"",-ь"л,, i; 
",; 

;; : ;';: i;;;1 ; l: ::; l;"i]i,i ;i,:: ;:]:;i |,i: ;;inOirдul,) l,J,iчп/,lя,lD,ьl,,,|1,1lu,l,,,hрkпlпв",,,,, 
а.;,,,;,,";,;;.,_,llJn-l||J,i ,, |\n-|Jd п , ,,п,,,,L к -t,,,, 

-лt, ,l,",,",, , , iл,, ,,,r, 
',),,i'"i,,ti

kапJ l,о'lq,п, 5апlJгq lnLl 0iinllJ,lnUl. lý.,rl
Ь,. 

", 
.ь. ь,., ьлр,,, iь r,.,|'- 

' 
|' 

' ""'t J "" ' 
l', XVl| \ Vlll "" jJld" vr\ lлDJd l

, 
Niho\Jl, lD-",IJ,| 1,olvJk a1.1ll, N,KUl,e1,1l1,1jlllB Quy^lt ,i\l,m.l,
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oгtiq kitoblar saqlan_moqda, Ular icbida ta]ay .оуоЬ qadimiy аýагlаг ham
navjud, shulагdап birixvII а5гdа yashab jjod etgan tan iqli polyak astroпo mi
Yап Gaveliyning 'Аstгопоmiуа darakcbisi" аsагidiг, Mazkur аsаг 1690_yilda
Polshaning Gdansk shahrjda сhор еtilgап bo'lib, hozir епg поdir пчýха!аrdап
biri hisoЫanadi. Uпiпg biz uchun qimniatii joyi уапа shundaki, bu аsаr
sahifalaгida bu}.uk vatandoýh allomamiz U]ug'bekning Sаmагqапd
гаsаdхопаsidа tuzgал yulduzlar jadvali (ziji], shunjngdelg jahon tasviriy
san'atida поуоЬ hisoblangan Ulu8'bekning tаsйП hаm bor

Kutubxonada koýrnonavtikaning "oъsi" K,E.siolkovskiyпing hayot]ik
paytida лаshr etilgan va shaxsan o'zi Toshkent оЬsеп?tогiуаsiяа уо'llаяап
htоЫагi hJm saqlanmoqda, Ulаrпiпs biгida mashhul ollm o'z qoli Ьilал
bitgan quyidagi ýo'zlami o'qiymiz: "Minnatdor muallifdan. Ksiolkovskiy,
1928-у,,10 - аргеl",

I ВОВ. SFERIKVAASTRONOMIYA ASOSLARI

1.1-ý. Yulduzlaг oslnoni va чпiпg aylanishi

Yulduzlar оsmопi va uпiпg aylanishi. Havo ochiq, bulutlaг umuman
yo'q kесhаlагdа biz "quгоllапmаgап" odd'y ko'z bilan Yеrпiпg istalgan
nuqtaýidan turib З mingиcha osmon yoгitgichlarini kuzata olamiz. Ulагпiпg
barchasi bizdan яuddi Ьiг chilmasofada bo'lgandek va mrlum radiusli
1]IjпrЬаzпiпg ichki siltiga jovlashgirDdek
lxilib kо'гiпаdi. Lckiп Оу o'z xalakati
(li,voDlida ауriпr sаууоrаlаг, kоп)еtп]аг чп
y,llilUzlaпri tо'ýih o'tishi hamda o'z
nivbitida sаууоrаlirг va kometalaг hаm
Il{,tidi bunday ]!,disadJ q.rtлashi5bi, ulаг
,БlПtr tudi nrasohd. ioylashganligidaп
(1,1lolat heйdi, x!ddi shunday ауrim
vLlklL,7]aг гачshап vi ba'2ilrri keskin tiй
l,k]ni hirпl xlrsusaп ulаrлi bizdan turli
ll,.lsofalarda bo'lishi bilin bog']ic],

Yulduzlaг bizdaп shu .lагаjаdа u7oq
lllilsotalaгda joylash8aDki, ulаrп'пg о'zаго
lll\l)ly hаrаkап ko'ziinizga Ыr kccha
lпl)Ьrупidа спus xatto о'п уillаг ichida h.m
\1,7ilпlilydi, D.пrаk епs ravýhirn

1 -1. r asnl. Yч l l1u zfu а s лlолi l1!] jltko h k
oyk|lishi

ytll{lllZ]irr'nlпg nisbiy о'rtпlагi va hu пuqtаlаг hosi] с]ilяап kо'гiппri shаkll.rпi
l)Llýrk, uпdа hulаIdап огiуспtir siiirtidn kecha5i ioydillaniSh yok' istalgaп
.,.,п!) yo'naliýhini ko'гs.rtish mLlmk'n ekan. tsu ma'lumot ota_bobolaгimizga
l|,xlin an л)ir'lulп bo'lib, uпdап o'sha zamoпlati yetatlicha toydala!lshgJn,
LJ1,1. оsmоп gumbaznla ЬП_Ьirlагigа nisbatan
llll1,1( Еuгuхlагпi хауоlап

lt1.1'lllln shаkllаг, пагsаIаr
iIly()\ чilib, bu guгuхlагпi
yllkl rl]sonaviy kisbi]ar
!,,t ll i yu1.1uz turkum]з.i

ll lllll,, пroskegan поm
1,11.1n,nishg.nt, Mnsalan
li,l ll i l Луiч, UсhЬurсhаk,
V,,l lllllkil sосhlагi,

^,,лl{Лг\lllп], 
Ллd.опlсdа, 0qqush kabi полrli yuldaz tUгkumlагi поmi

, r'1lllll7lliпll yJqч()l l].lilldiL NatiiadJ Ьutuп оsmоп 8unlbaziпi 88 ta shUnday
r l1,1ln!].n lliгntishgan, 1t] аsrdа hаr Ьiг yuldu7 Пл'kLlmidаgi
\!,llrl'vll(lu7latni gгсkсhа hагflаг A,B,C,D hilап helgilash hnIrl klntilib,

1.2-rosm. Yuldrz tчlkчпlаriпiцg сhеqаrа chiziqlan



t,lll,Jm,,ll , ',,I llI u,JlP lt, all,,j ll^lnli,,,ll ,\l lI ,л,, ljU,, 'l,j,,, ll t.l\lh1,1j,!,|Б l,^,n,,l \ll1,1,,,1,1,д lrllj l,",|, l, п,Jl, \,,l\,l ll. {l,irllAl JlllлрЛ\lll ГрmJl o,,/ll llr]!u5ljп1,1дл, jд|lj,п,h (lп,, ll,,,,"l ,",\lllu\,,ll ,,linr- \,L, v,8,1 |,l .|.m,, l ,l,iр,,п, в,л",д, l,,,",i,-.;,iJ;;,,llpuln, .l h, r ,B,,lLqrlr -,rп,,п ,, tr,t.r r,r,tlr,,Lor y"ъ,;,,,,i;,;,,;;;,;"
:l:i:,:]!]l ,,:"., ,, ,, v ] хdlq, u л, ,.. i ";, ,;; ,;;" ]:] ;;J:l,гIl]ч];пЕr,,, U!mпl, \ lJ l,,cl .1r,,Jт,,j,l .h l1 ,Ilv ur.,. ,br,,,n. .1,,,t,

:l|':]' ' ]llj"'1': L j,lч/ k rm,d l ,п la vuldJz lu,bu,1,1l,,,lл,8lJ,ll'ппi vI
:]]:: ]*.,,,,",,,,., .slIb qUli\l 1,1v,j\,, J1,1лаdl, L],u,,ni t," v"toL,.r-rvt,r lllцlJdг, ,|" yl.,I h ,l, l l1,1l llnJ,|ot, lj, uJ|,J|,, ,,,",,*, ,",,, ,,.,,,J, ,,,i

,hап )uloL]/,-J lluli1 hl \Uldll/ k,liallcl l0 l , ,.".
],]jl9],,,.,]| 

,., vu]l]u? klll"]гl l- l l,plisl ,ntlul,I b"ig,,,,, ,J,,|;*,
a Ll,]lhl, \U1,1,|,|,, ',,1,1l,rr o r ,n111,1,1. 

',.,,'"

]]]. ll, ]:."л 
*]i ]]] ^19" 

,,, 
1,] пF, ha \ u/ а|,,,| ,п| lrnj r , ,t,'ч,t q,,,,b,,,,ll||l]L,|цlп lJIJ blll,,vJ|tIu,lUlkl,nllll ,nllln,Jjql l,IlJl /L/, lL,|,||, ||,

:1,]:,:,1]:il,,Y: .й", rlr,\I v,I Uч||Jя| n1,1,,,lJl, |\l,,, д,,ir, u..,,r ,'",
J,,Io IJ,n"lJl dlJlг,,_m l,,пl U,ll ! 'lп1,1а р,,1 ,,., олl, 1с lJ" ьsoatgJ qutb yulduzi [Kichik Ауцпiп8 ( si] tо,поп чаrаtlЬ qo]Ciisa( i;аг r]iryoritg'ch rБhЬU yuldaz .rtroilda ЛЬЪпu i,Э a-,.,i .,yb",i,r"' .l rr"lr. в,,

']",{l l,:] ",,,in: ,,,о,JlгоJ1,1, U l p 
l ] l k , , , , , 1 , 1 , 1 l JJ,ц |l -,d|, |,U i|d,, UUa\,l lп](п]пl \lliP l l\ ,IFIJ ,, |\h |,)|/ ,,.l,,п Ultll] ,1,1v , о l \Ulk lдd l-,|яlILIЬiЬп Ьо8llq, Yогitglсhl.rг чi yuk]uz tulkDnrla;inins Ь",*a"gi-b'.;;j

),l],]l::,,:,,,,,,,1,,"l,nl\iIl v.,|_|\h,||,,\kIt,|,o,,|,,|.s|,IkJI kлп,lп||t,I,l,]:,.],".,,,,, Y,,l r.]l,, 1, 14t la\,.hJ l,/,,l,,J, n,l, "ll,,s,,( ,llllJlB.]lll,",.:,,l,J,1,1lll q l.b v,]lJl,:ltli]l rl,,,,,hlll,,l\l,) llllя|,Ь|,| \ulIJI J'

:.,i::: :l,, j:1 , ,], ll |Jli.l],oз l ,|u,], \u|Jl|,lbп ,,,.,L,, , g,"j,,,i;ч,iг,Ill1.1Б,{,,U,],,пi_|ll\mlj lo,] lI] tld i ,\ l l IlБ lг

,,,i|,-,|, ,i.l||\ l п!,tлlпiпр shiпohy qulb, Г.Jалuhiу чulbiJ.-ynldi., I .,la1,,',rl 1,1,,,,,,,,,|,dl I I.|,,,l|,l,

Hal Ьlг kuzafuvchi IUrgап loyda оя.trlik
kuchi venlkal chlziq bo'ylJb Yег marka.,i Йmоu
уо'паlgап, Ushbu veгtikal chizlq ham
kUzatuvchi ko'zl о dап o.t-kazilib, u ikki
tomonga davom ettiгilsa osnon ýfегаsi bilan z
va Z' nuqtalaгda kesishadi. Kuzatuvchiпin8
tepasidagi Z nuqи zёnit, Z' esa паilir deb
аЫаdi. ZZ'o'ql veгtikal o.q deb, bU lkj<i
лuqtadan o'tuvchi ауlапаlаrпi esa veгtikal
ауIапt]lаг deb ataymiz, litiyoгiy siеrпgа
laJ'ltll]l Uп,пя q,l\lJJFl \u U\lvlllll ll l)1.1,

]

l ll|\ll п tпаdk!jап2олl otay]ik: 1) sГеrа ýjгtiсlадi ixtiyo|:iv ikkiоаrа;пз-
, l|a|.Ill nuqL1,|Jn . ,n ,1.1Uч,l- J] l ln llJl n,lll'| ',',,,, ,ilt1,1,1l,, iv,JлilJr kiп,t \а лl,hlд lLl,alc,| Ьпllл,Ь, klnJ,llllnHl , l1L],, ],l1,1 l f,lll]usigа teng, 3) sfеrа mаrkаzid.tл o.tuvchi hпr i]anda}, tekisli;,],ll 1.1,1у,х lл) ýhаг8а bdladi,4) slеrа пlагkаzidап o.r."yaig.i t"Ki,i ir. ,-;"g

l] lll1,1 l(ll]lll, iуlапалi hoýil qiladi, 5] Iхtiуогiу ikki katta ау]апа ste,it siггid;,l, , , 
, 

, 
, , l l , , l , 

l , , l , , l l l l чJl \ll l lk! l 11,1чl ll, lJa kF\lsl.,d ,

. /'/,' liч|i!,l лсгрспdikulуаr holcla sfur;r nlarkilzidrn otuvchi tekislikltu/,||llv(lliDiпg got.izonti deyiIadi, Согi7олt ikki xil bo'ladi] ko!.inпa va,],,l, llr.]1]h в)гl7опtliг. ко'гiлmа gогizопt пdiusi bo'vicha пlаtслrаlik,,,,l ,, 1,1,ul ,l,,,|,ln k,,llll, h,соLlа,ll, u lll "t,l\.hl8,1 У,, r,,b,, о.,",,,l, 1 ,,lll1.1ll(l(]k bolib kо'гiпgап aylaпadiL Matcпratik lyoki haqiqiy] яо.i7олt, ,l,,,,,lllt ll,г1,1 lJll 1,1l l "\]allJ 1.1J l,.,,g,t,q, м",",,,,,,,к д",i,., i,"a,i,,,
ch.ksjz.telr hаm olish muпrkiл, Коi.iлпrа gог'zопt

, l]l],l l\Ll7,1tuvcbi hа]алdlikgа ko'taгil8ani sarioshib bomdi, Tekiý ч;гd. .ýi,l,,,,,,,I l,,J|]lIUIl |\|\lj|,d,| /klltsallly,1 lлl,
Оsmоп sJerasi: usosiy nuqldtori,

Аstrппоmiчlлiitд ауllm пI,]!JlJi.lгlл'
vF(h]ýh,lа уUгltцiLh1,1lсаLhа bUlP,nl Dl.]\olr
lshljhInrav, laq,lt ulrrпllrд SalnULll k,j'ппп,rоl'пi muh'mdir, Iluпdа апiq пrаtеп]аГ'k
шuпоsаЬаtlаrпl kil,itish uchun уогitgiсhlагlxtlyoг,y Ьir гadius]i оsлrоп ýlcrasida
jоуlаshgал deb qn rаshgа to'g.гi kelad 

',То7У itat]]t\l |лг)оп\ |JU'IgJл пlJrk,lZI
e\J k U . l гLr v L | , ] t l | | д k,,7|JJ ]oy]Jshc.ln lal r7lv
sterag,r оsmол 5fела5' dcyiladl, l]cnlai
.snr,r,, \fc..]5lllrllH ýl tl{rllk JylJлidl o'ql Yрl
, чrq.r PrlJ]I.1 h 

"]lb, 
ll ku/Jtuvi hi [U'lld lл

otadl, Bu о tl оsппл 5fcrJsi biian lr va Р'

o'qlari vа ауIqпаlаП,

1.З |оlй, (),поп {чо\iлrпg
.9Jsiy лпl]lо,.hl ziq llуlоhа]чгi

l', f,, l'' !а Z'
l 1,1|1.11,1ll(1.1п o'tuvchi
,.1l l , .lylilnil оsmоп
п|., illi.lпi ilcyiladi, U
ll,,l l/1,1ll l(l(isligl bilaD
,llL] lllll|(,!1,1 kcýl5hib,
l,,,1,1l i 1,1n l',lilriqini N
rll,Inol ,llllII,Isiva ]r 8а
у ll1,1] li iлппЬ лuqlJsi
!l] l, |1,1|.!l|, оrлх)л
,l,,,l1,1],lIll i}).lzoлl

1.s tdsnL sh] пlа1, iч п0 Ь,sh.г.l va g'о.Ь пщlu]а гj.

, l,,. ll],l 1,11.1ll Ns ( hizi8'i hо'уlаЬ kcsish'b, NS tuýh chizig'i deyi]adi,()L lIl i]'(lI I)|' д,l p.гPcndikulyJL*atta aylana оsпол ekl

cHlRcHlQOAVLAT pEOAGoGlкАUNMERS|TETI

АХВОRОТ RЁSЧRS MARKAZ|

ylllllll]l(li. 0ýmоп ekvatori gоrizопt
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Iт|]Ы P'i u:|T9 ,"qиsl va ikkinchisi W g,atb пчqгаsi hisoЫanadl. EWolamPtri tush, chili8'i Ns ga aniq peгpeпdikulv-, дрi и-"*ьi.Ь""Б.iтоmопgа qamb гчrsа оsmол srеrаsiсьiра"л о,лgа аsБ i"i;;;;;;;;Й;"":";ko,rishi mumkin, уа'пl Е лUqв tоmопldап yulduz .,l'-ulnr"iit"Бii,.,/unuqta

, 
,i,, .],' ,1,|jl ll vrll v,l]l .kllpl,k,,lllllР |о'гllа ,,lj,lv ltuql,г. L,,Ih,

', , , ,l ,,, l l l1,1\l lJl lJ|ц , ,1.1Uп nLt ll^rl Ьl,iп l,",, Ьд", ,,-,qr,",n, ,,,,rд,,,ll ,, , ,,. п1 ,1l ,,l,vll,!|J|n,,|,я k,|ll l ukl\lel,я, 
",,rg',",,,,1'ir,,,,;,, l1.1],l1,11,1ydi, Ijkчаtог bilan

3:{:: 
h:::t !:,*!!р п а haraka tL Е kl i р ti ka. lulduz]arga nisbatan

зillТi::"" :,:::9"1 :рцq","..; ;iiйй;;;;;;ffi,::i11ТЗlsiliish hаг sutkada *t к".i 'r. b"rib, b".l;,"]i' ;;;;Ё:;;,1;, 11Xj:i1;,,:;

1,6 |osnL l)s lп.п сkчаt.)r|
l,,,1,1Ji tbU \сlл lrд , ? .il] Jtlohllr о_

:]l:i|] ]-l:],,;,",",",,, ,,,",]i].,",]',::ll1,1i,il]'i.:l;;l,],li,,li
rrllгr1, 1lll,' l,j|п,|| \.lll,,J,,i| ,,,,],,,l ,,',,,",,, ,.,,',к"'"* ,,,,,,, ь,,,,,,к. ]_'jl\hl пillц |,|i l|,, ,| |n gа], \ |llu| ,l\,,

\,l ll,|\ 1,1пл"ll\рlll/,,,lll J.vl, ,J, 
п' ]"l ||l' | |\|\hd | р ||b,v t,

о5mоп siiйsi.ln о,.,, l,.n,* ,u'.n"',.
цо|, ,п| | |l,i|.l|!,pa n |,iIr,'r b" r","], ,.i_.i. 'i "Y'l: !l'| ' 

l 1,1 l 
" 

dl\l,,,,

],,,,]],:,,"|t:":",, ",, ." ;];;- ;;:;:i,lITi,j"llij.i',li "l;,ilL
p,,l,,ll.'l,,l b,\llbJUld,l,"rl]lll_\u||,a|,kko,|,nnIJi|.l("1,1li,oJ,lL,л,l,_l

lll,,,1,1 v,1,1nl \hJld,l рп! kllld од'|.llql {,_{ lб'|ЁdJ hJ'loill гUqlгl,,,'i,, ,r',,",,.l, nUqlJsl d-\llll, bu пL,qL,л, q-uo,n , lvLlJd, liluhly,,,,,,,l, 1,1, nrв 1,],l,t ,q|\hea 1-1\ |ь. t рZа b"tg,,, nr,,'',.' ,^,,,.],,t,l,
l ll,\,, l| |,|| |\|l| ||,|ч,,l., Jp\ lllb ln,lJ Q,lJU\h ll, j, !, lы.l l UU J,ldl,

l(l]l,]1пvclri tur8an joydan cktipt'ka Lekisljgiga tik чilib, o.гkaZilgnn o.q,r ,]lljllkJ,j,ll ,i,v,l1,1l,tlal,pllL,,Uol1,1l]B,,,, ,,, ,,l,,, r,,l"l",., l|,,,|,,,,l||||p|.t]п|c|,]m,)_i,ý,||,г"||vv||,,Il|\b/|,l,,U,c,|\J|,,IlLh,] 
-| 1 ,1,1 l,,\ J,l,Il .h|]d,IJ1,1J,Iuth1,1rlU1l,JJl i1,1nl]l,,Jl lЬаг о|ч|l U'IgIlIL , l , ,\ 1,1,1 ll l- /п'.lв , Jlпlпts, pn_|,k ,]\ | |l,,ll ,t l J.yl, lJ

l]l]vr]JhlliD8 yulduzlaг iолidа yi]lik kо'гiпmа ha.akat qilishi i]5li.lar, ,lll],ll Quyos]r atIohda yillik haqiqiy hагаkаti tuiЦll sоiliг Llo'la;i, ВinоЬаriп,l],,|], lrll]l!] yillik kо'гiпmа hnгakati tckiýligi Yег orbita tckls]iai Ьilап Llson,,ll,,,1,1,1 \]llll,г.ll hl 1,1lJm.l,ilгllk,,пlпqU\гlпп,kч,IlоliqlUз'|п,|,в,Y,1
, ,l, , |,ll,q ,,'/ ,,гЬ,l llр,|\|ъ|q|,,р,1,1|lрl ыlJnbrr rr, п. r6. r,2,, n;

,.1,1, l lIll,цll.

l,, ,] .lll1.1ll пllчtаIагidап bili
iil,ry,].,ll lanuhiy уалiDr
, l1.1l,l lll shinloliy уагim
,lL ], ]l l l(csib o'tganda hosil
l, ,lll,|nl) Ьаhоrgi teng
ll,,,rllk llll{|l]5i (Y) deyilib,
!r,,yl,nl ul!li 21 lnart kuni
ll,l,kll, ikl{]пcbiýi csa, kuz8i
l llll l(lllllk пuqиsi [ 4 ]
,l, ylllll, (2пуоsh unda 2з
i,,l\,llll kuDi bo'ladi,

ll1,1llllt,lolпд оsmоппПlg La rasm, Zod lak !u t]uz tuI kчDllогi,

zodъk vlrlduz пrкчmlаri оrаtаь Бi. ."* .'ьayIanib chiqadi.

. Вiг пе"hа оуIJг (Joki уl) davomida mа'lчm
Dlг Jоусlап tutib munlazam ravishda fush раиldаquyoshnin8 zenildan uzoqliglni о.khаsh. ;nInB
оsmоп ckvaIoridJn og.bhi -2з.2ь' dал, |2з.26'8а
qаdаг. о'zваrishпi апiqlаsh mumkin. BundanekIцlika lekБ]Ъinlng оsmоп ekvatot iga og'mali8i
zJ'ze,' gа tепgIigi ma'lum bo'l,di

1.2-ý. Дstrопоmik koordinataIar sistenasi
LnI Loutdl, ekvatarial уа ekliptikat kооrdiпаtаldr slЗ.еmаsi. ()smоп

l, ] ,. l1.1ll1.1],i ntll'nosiпi yuqoгida tushunib olib, ! уогltgiсЫаrпiп8 nisb];,, ,,,l,,,,, ,lлl,Ill l1,1,, ,IrI k,l|5| |II rач.h, rne],.lik. оtпt" t,"..,,":g, ,,,;

"lnilll l1,1,, l,U.,ldlnalJ U,ьп l rll IIUJ,t|Jsh ,|.;nlkUl,
, l, ,,,|,Il\.i],I Uslthп Dliчcadd.l turli Kun.ain",,lo. .i"r"n,"to,i qn'tI"nitnJi,ll ,,], ll, \ll],lll I)]l п..llta, l]alcha]aгi uChun уа8опа quyi.]aдi talпovil,l,,,,,,l,,,, l,,l, ,u,ivr"Ki,,rc lal".rarr,1 ,l,":, ,, ,ll,',;

|,,||,| |,,,I l,,,|||,, |,u|,l,rJ |,|\ЬJl,|,| ,rtr,rr,,1 our,t,,,r rl,,"1tl;r

q:"_=]ý jЗl_'-*r-

a".



j,,,1,1l,,l,,\,,,Ivlr|,',JIl,,lIl.,J,tgn|,/nl|.Ipi|\||o| 
,|,ll|,l ,,|,,l,L,, /,J|,| .l|,.ljl ,,ll,гl j,1,1lд,,IUlt1, 1lajlIJiIl||a||, t,,"" ,,",, ,'l,",,",,,;;,-"; 

".;.';,
\4 t,l ]l lл,г. hU ,1,1p,ll lll ,',",,, l-"l*,',,,i, lll]l,n l,J п,ч.,ld,,п \,, ,/ J lJ,oiu\ 1,1 kllll ,rlkl/,h, uJl,по lРt, .,lllJl нlп плl ы,|llPn\] hl h||,l|+|п| \4jJ,,h,,,,t|jkl ,гl l\ml, ,,lll,\л) sM, 

-.п\l ,д];г,,|q|||h, \j|,kUпl,'lг,,l llll J,,1,I|,l.h м п|jlв azim;|| 
",1,rл,,'l:,",,,,J\lгUпUmlчаdа n(latdJ 5 пuчt,].Jа; д'аlЬ to

:::::,:|] т i"- ", ";;",".;;; ;.:Г;i.:;,;"l*T*;j;] 
^;]];

InaFrJav,ll,Jl 1,1 а7 mJl lLl l lоmопр,, п,l,,l lп,h, lthl\,;"., . ;, l;; ;;5пJrчlv a7lmUt - tU0. д, U. J.b oIIl]adI

, . !"":]:,,* lJ,llJl,l/lm1,1 А, о,|по,| \|лглll]|,lя,h,mnI \ n qta,ld|,,n.illlh^'|.l1,1г,jJl,\d,ll Д Д, lqL|.{л lP0,,д \.l,n'.!\,]b0',

,, _-AstrФoIDiyadi gогi7олt.iI sistепrапiпg ikkiлchi koordiпatir5i sifa(idlуоу ZM=.a ZOM olin'b, u l.ichik z hаrfi Ьil)п Ь;
Dasofaýi .]eyilndi. ;;;;;.';:' i;;:];:']8ilanad_l 

vJ y(,itglchning zeпit

s,,r/,,, J,,п г, п,,Jь " n пч,],, ,;,;, lii i,;, :;:ili, ;];::il;i,h,пi<i г.|п ,,лlгllдапlаl lllll 1,1tч,l l, r:,",,rl-,,,.,,,",.ii,.,',i:'ik,Jldln,l,J Jl\llllllll,,'/J|,о|"п",J|\|||л|J, r, л, ko,,.,i",'",, *,,,],,',,,' ,',,\l(г"d",.h],{,Jj,J,l,,,,n,',l,,l],1,1,t,,,,i,,,,,.i,,",qr"",.r,.,Р,л^.,,'",
\lрlJ\lпllс sull1,|J, ,,\llllbl, l,,'l\ll \,,ll.J,l,h1,1lL,l; ;,,lJ,,1,1, 1KUnltlrl JLliJJi KuJl !JvUlll](1,1,,д.,lll, (UJ:1,1] (
v l v,lldu/ ]\ |l1|_, |I ,r,,,;;,, ,],]:,,"l'1,1 

,1l ll\1,1,,lllj, l,]р"ll,jБl ,l

:,11; ; Ji ;],]; 
l,, :, ::",j;,l'i:l'J: ii]:i,:j, ]i]r j];:,, i,,] l,,l: i

a:M,=t

м]и=а

3 =900
р+

с]. Еkчаtог kооrdiпаtаlагшiпg 2 - Siýlemasi

M;n =3 _ og'ish

/,ц=с - tо'g'гi chiqish

а], Gогizопtаl kоолdiлаtа]аг sjstemasj:

1.9. ras?l. А sl го п о пl i k k.a l d п!ta]df JлIелldlо,j

l]kv.ttoпirl kоогdiпаtа]аг siýtelnasida nsosiv tekislik sifatidi оýпrоп,,,,l,,,ll vl Jljil], Illllti 1,1ll,Il\lJJ пl1.1 1,1гd ,]ltn, lly ynl, ]l,Jb,\ {]Ull,I
,l l,,,l, Y,,ll.i h.lл" .,l1or,,i,\,,lo,1 lJп h,],,l dllBl Ult,|,д оя,ilhi .l, i,||b,

,,,1,1l,,v,,lJ,, r,,lll Ь,|, г h,,гl,,,п,tl, | {h -1,1ll), ,ll,|,loll\ 1,,l] .h ltJJлi ..
,, V(lЧ h, It, l.пlll, ql/ паll {U lчч J , lll].,lar|

,1.1l,,l1, 1lll ,|,,l,,l'"l1,1Jl,,l\1,1ol ,,.\ll^пdI l,i,l,J,, 11ь,,д,,r 1u1.1,r,,,г

1,1l! ll])lпll I)lil\.l i\ =().. ]]u sistelnada kcyingi koordjnata osmon ekvatoгi
l!ivllll lil(h;lllr(ii. ()5пюп еkчаtогiпiпg uлiпg meridiani bilnn kеsishзап
lllllIl,,l,,,l lJ va Q' Ыilsiл, Yuqoгi Q nDqtitdaл М? gасhа bo.|girn уоу ZM,oQ
l]., 1.п8 ho'lib, ! уогitgiсllпiпg soat Ьuгсhаgi dcyilndi va t hагfi bilan
lllgilJnJ(il, Natliada It, ij] ckvatoгial kоогdiпаtrlагпiп8 Ь]rlпсhi sbt.пrasi dcby,lгilliidi, Masirlao, hu sistcnrad.t sbnnol nuqtasining kоогdlпiitа]агi

sM= А azimut
r7,'.i/=h ,lralandlik

zL4 =z - zenit пasofa
z+h=900

Ь]. tjkчаго. kооrdiла tаlагiп 
'лg 

l - sistemasi:

{luyl(l]gicha: tNi.180",ýN:90" Ф,
Yогit3lсhпiпg og'ishi Jylanasiniпg оsmоп

l,kvit(rr bilaп kcsishgaп М, пuqГаsi о'liiпi Q dan
ll)shl.]h cmas, Ьзхо.gi tспg kunlik nUqtasi I dап
l)l)sh].lb ani.]laýh mUпkl,) ýЬuDпlg uсhuп analda
"h\,,lUt1,1] kооlJlllll,,,,,lпlгд lLlJп.,hl,,\lFmi I

ll,jпl пrачjud bo'lib, buпdn t о'гпiяi уоу Т М]
.: I()M) o]inib, u yoгjtgichning tо.g'гi chiqiýhi

,ll,yi1,1di vi с Ьаrfi Ьl]ап lrelgi]anadi {Зс,йsлr].
lll)Sil hо'ltsап [0,lJ с]Фпtогiаlkооrdi аtаlаrпiпв
l,ki dri sisгelIasi d.h yuгitiIadi.

ko o.ai п о l а lo t s j п.,п а g



ii]

:;T;}JiTf;:'i-" iYio-:I.9:9111":, ekliptikadan keлglik aylanasiЬо'уЬЬ r о vol rcgicbBa.h'a ;; l;;; ;;;"ь';#; 
*'pl lкada п kепдIik ачIал Jsi

U ll,папаdl l4_rаsm! KpnoliL _,J__л_, ,, -olti МOК tekis ЬLr..hаkЪrqа|i]o'hh,anadi l4_ m- *""ыiлЪ"ijЙ, iliЧ"ffl 
iЧUк tekls bLr.,hak оrояlil

ulчаll оLяап а!tапз9) r"1,1,al Е,,,,_",, , oril8i'h va eldipгika qulБlаr;
;:iiН jiъi,lэ:;,",."1],:*.".}ii:Ё"il1 :J.";l",:Jix"ъil'jii
;:j:i";ji",IНflljri,, ",-"" i"iij,K,",,"i "li;ff iff :tl,;iilTli:l
$ъ"лl:il ;::5;,:]ilx i|,f ;",з lljyl a;XilfiТliil"Лi:Y,i'flY'oKt"t i, b-:.b,ii ыi,,пl;i;;;J; ;i];'li].1::]:' 

еhkа Ьо'У]аЬ) bilaл [yoki
,lslr 

oslлon sferasDinз sutkallk

:ii::i:i*:::ri ?iЁj ::",:Ч;т,;;i}iтj*ji,k i;,di5:ъi,i.hlр"g i]=r) ga tепg. Umumly holda 0< о <24fr vьоUгоlпаlаlаrпiпg bllin.hi ,i\tema\i ,_,,,,oki 
0 О 

" 
ЗоOО, Еkчаtогiаl

чаqгпi roplshdJ qollanir"ai ,Йi".ьi 
dХИЦ asПonomivada

]allmlaплltuzlshda ishlanladl_ Бi F5а yulduz karalogiarr vJ

ж:Ii:,*J*tн}if н,I*Н,#"ж;tlЁl#t'qii

,,r,l l, / i l,|]||v|(Jj пlсгr(llппid.lп Yегпi .уlалish vo'llalishi bo'vi.hn,' ,,, |,,,,,I l,,|,l||,||,1,7,,|,Iv,|,Irr,,,,,rrrrrцll,,h"iБrr ly,alJ,ll l1.1tll l ,] l\ llL,llI1,1|()', l]J6()'JOIas'dajoylashadi,
rl\ ,,],, ,l llr,lll1, ,l1,15i1].llill лiуесhishdа усгпIпg h.qiqiy shakli va unda ichki

!,! , r ,l, lllil] 1 l|llnl{)tiпi hlsobga о]lsh 7пгuL Сар shuncia k', Yсгпiп8 ichki,, , у,, || |], || | lIlItckIs ta.]sinlotda bo'iib, tashqi Shaklj tахmiпап eli;psoid,, ,,,,,,,,, ,i,,,,,,,],, llu holJJ Y,,tл,п! llJlll1,1l 1Jllalll1d,ll,,гl Uilгj,d,r,,,,,'I l.,,,l l,,,,,l,j/iJlпL'lmJvJivJ\llus,,babllgFUql"llkIFngl-mlL,.I
l,,, ! lл lll,]!l ,r.,rrrлrornilr, geotieпtr'k va gcoaezik. 0g'irlik.hizigi Yег,!r,l ,,.l ,, ;ll,L.1,1hiлl uпПtg.kчаtогiпi kesib o'tadi] Вu chi7iq bilan,1,1, ,,,,l ч,,l,пl llгasila8i Ьпrсhаk ash.onomik K.,gro." aiyir"ai,lr, r ! li],] lr,1,1.1ll joyni clIipsoid mаrkаZj Ьilап tutashtiгuv.hi сhi7к]лi, , r, , llч llll! l](\)tS-.cntгik kenglima пrа.поsigа mosdil.,

1,1,,,\,lt h,IZ:IlU\.Il| ]Jvle,l UIklZ,lяJп LlU.mJPl bo'loIll
|,|,,,I |п0llп,,Il ь,,",, ""-. t,1,.o,,i,n,r,g "l",',,', .,,,,**,l.,,! l] !l r,i. !l!,7ll. l{1,1ll]lilIna deb at.iadi,

l,,,, (l1,1lll чutЬiпiпg goгi7ontdan balandtigi kuzirfuvchiniл8!, l,,,l ,]I 1.1.1l1l,,ll!ls'ga teng: h!=9. UShhU tcorema isbotini Yег shakiil , ll,, l, l1,1l li(lllln kеltiгаmiz, Yег chi7ilib,0 nu.]tasjda kuzatuvchi о'гпi
] 

, ,,],, ,,,,I lJпdi ZPoN=hl, Yего'qiРп11 Lrilan uпiпg ekvatorioгasir:]agi
l,, !,,l l1,1l] lvl1,1п ll], gа tепз. Uпdа ZРN'ГО=90.- Ьл = 90. l 0.Гi]=90" ;,l,, ,,,,i,1,1,1, l,,,1 ,1lll i,lnll p,Ill,,nlqlJ, v"i,' ',.*,, ""',,g 

,',',,rц
, , ,,,, , , [ ,ll l",,ll, ll,I llo| г,]\J|а| |г||| v..|||,||d | п"пд ч,, Il ,nII;|,

l l 'l l nl l, B.ogгatik kепglаmаlа.dа оýmоп sfегаsiпiпя ýutkalik va
yiIlik kо'riпmJ Jylanishi.

lnI h lllo!|.o|ik kenglaпlolardo оsпоп s|erasining sutkalik va yillikl,,,lлп,л,,л,1 ,1i\ht ),,"rrпв ",z o,or ,.rorru,, avl,rrbhrirлe ,,,,,u,,,,:.",,
,I,1 

,-,lll 1l]] .x]l](ilIlk ko.rinnla пуlапlýhi .na;. bo'tg"nia.n,- trtг]; gеоgгаl'k|,,,,,|,,,,|,|,|, t,,||Iki,1l|,Illn lg kп'l|ппlа,,vlllll.hj lJrl,,1li LU'lJol,'lljlll лlI, , ,l,],,l,, ll,,l ,ll, ,,i l ,,,lnnl1 ,1,11ln ачlJпl\h,1,1 U'|*,",,b ь" 
""a.,"","g '",i,l,,,,,1,1 ,,1,1 l, ,|1,1.1l\ l,,,ll1,1l, 1lч,оJ ,,l,tгl!hа rrЧruл.Ь o,r,hlra'zga

\l,, 1,1tv,ll()J]l1.1 tutl]i kU7ntuvchi uсhLlл olam qutbining baIandligi
l, , |,,l ll l l 1 

, 
1 , 1 ( . 

l l , , l l l i l lпUч()tjч, оlаm qulЫаг' matematik яоrizопt Бitап пsгпl+,,|,|j,,,|,,||,|J,| ||,1 ,,,,,l,,,n,,ql .a llFJl ,л,,ц,, b.u,,,b ,.,,,.t,a,,l ,,,,,,, J,,,,l,,ll.,ll,,lц,| ,,Ilпl ,,'чlр,l ,lk t, ,l8Jг1,1ln z"r:,r ,, r,Jrr пu.].,lап,|,|, l,|, \ , , , I l , , 
| , | , | , , 

. 
| | | | | " , l l l l l l k llJI rP,ralr. ekr,rr6lдl p ,,r11" 1ru;*"n,ll ,l |,. 1,1]ll,| ]IуI.1пilJг bo'ylnb kесhgаDldал ulаг lrrrrn m.rternaiit<

,,l ,,l,L,v,l llj,1,1,l,,|,, li|.,_Jh^'l ll_,li{U_1,1,m).tt.ln,JJnro'J,lt,cn, h,l,,,,,,,,l,,,,,,,,1,1,,|,,1,1lп,lt J |1,1,,hlv,r",n *r,,,,,,,д о,,,,,,

l(п||l|л.],]чl, пl\лlд.l,.,,;,,.,' ;;:",il,;:D.l|,lllJ trJi 
'(t 

лдl lil1.1J i ly д,,,,iu,i, п,,,,uг, , ,\LnU1,11,1ll ], ,l/1,1]1,1lll l\l L\ l v.ruL s!r.]h
Il| лUl|!] lklIJ|,lL l|i|,lil'|,|r,,Il.r,]|

_ ОIа.п qчйiпiпg halandliai haaidarеоrеrrо, Amaliy аýtголоmiуа mЪsаtаtэ.1,1yecnlshda kuzatuvchi o.z tuгgал о'гпiпiапiпDlIlshl zагцг, chunki kuzагчч лаtilэtя,j
чпIла_о'rпigа Ьечоsiга bo8.1iq. ShD sаЬаЫlоаsгlаЬ geografik kооrdiпаtlаrпi eslahborayllk Аgаг Yеrлi shагslmол d€Ь оаrэЬUпlлg ichki massaýi brr tekis bqsiлota;Dorsa hаr Ь|г kuzatuvchiлiлA og'Irllkcnlzrgl geotsentnk markaziaan b'tadi. Bu

,:;: :;i,,*:; "l,i:,:i,y:! :!__ b"ta"- t ",""йi"i,"i,Ёi";;iil,-:".fi;:l
Ц*gлgi -b,aaoi b.ii1",.i" va uzЦnlJmaýi kоогdiпаl]аriлl о,гпаLisь

orasrdagi ьuггhаk -*-*i *,l]],Tj'l;Yflrlik 
chizig'i bilan yег еkчаlогi

oratrg,iaa ьъа впuыч"ч, ь;, ;;:l';;";;i;:'JH-,HI;:l};:g",;.HJ
lxTJlT fj,.,.iilж#jж"Hi 

-J::**"ч" ."",l"b h;;;ъ;;;;:;g;.;
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уопtgiсh]аrDjпg gоriZопtлi usticlil va ostidir bo'lish чаqllагi о'7аго tепg bo'ladi,Lllаrпiлg mcirdiirndagi ha]alldl'klali h=90l_ lб l 8а ф"g b.r"li Y.,.Fkv,jLjl-dlдl dL,,,lU\,hl l1,1tl,n Ьа1,1ъ vulr"r,Гtrr rrrг ,Ы.,"r, ,-, r,"',,hoIadl, q_Jl фl lцi,J| ,,п.d'.J l,о,,,Ь ,rrkalrk,",,,,",, r1".',l,, ,rir,,,,'"ku7rtuч.hiпlпн 7еп|t Ulq,lJl n,r.tll,

lll||,l\h w,l l|ullk horokalilling yil doyoпlida o'zgorishiпi 7eografrki, ,, 1,1ltлц4 ljOa'll(/Iar.iil(llptikada bcritgan l(un uchun Quvoshлing о'гпl
i, l,|,l l , l,,vlll (2lLyllýl)пing mа'Iuп kun uchun sutkalik hаrпkаtiлi, ,l ', ll],l l Ii]lr1llliп nUqtadiin о]аm сkчаtогi tckisligiga рагаllеl

, l l l ,l l l ,ll,vl lll ,lyl,!ln sutkalik рпгаllеl aylanasi o'tkazl]adi,
,', \ , l ,1,1 ll 1 ll],lll ltll]l(lil8i kol,jnma hагаkаtishu пуlапа Ьо'уlаЬ kuzatiladi,

r \ ,.lLl ,lll] ll])ll71)ntgi пisЬаtап sutka]ik kol,inпa halnkamli kо.гач]ik
1,1,1,, l,,, ,ll1l,hl l),lyu.h lLп,hl nuql ,\l Uгл,llI o'Il,a,i,8J ,LIkrliP,! l l l l,, 1 ,1 ll,]lllhl, ! kuni Quyosh, оsmоппiпg jnnubiy уаriп sbarida

,,! |] , 'l l ll уоу nrasobda matematik gorizonrdirn ko'taгiladi,i1 l, ,i ,l, l ,l].lll vi! 2:J scntyaЫ kDnlaridagi yo.Iiosmon ekvatori tro'y]abl , ,,,l,l, lL, ll]l]llli tush paytda Quyosh 7enitdan o'tidi. 22 iyunda esa,],1 l,,i,l,,,]lli.]llkу,)'l'(lSmоппiпgshimоtiууагimshагеkчаtогdап2.j.26'
l ] 1 l,,, ,,1,1llll (]'luvchi ýцtkalik рага]lсl bo.ylab joylashadi, Tush paytda

]\ , l, ,l,,l, Ll)llliц]l ki]bi gогi7опtdап 66''З4' balandda bo.ladi- Shunilav,,,,,,l, l /,,,, l ltlJ\h l^,l l l 1,1п пя m, лU,i y.'lollb о', пlд,j JýU!n l Plll, ,l,,l,,,|,,,,lllll,,nяlc,lqJJv] \,]v"ZJjJntdJч,,\I,|J;llr,Jah,гdFl,
LlIIi , !] lL l L,l/ lll1,1lll,

] ,, L]l ч ч,,l ]lll \llхгdаgi yo.itgichlar esa аkýiпсhа chiqпraydi va gогizопt
l l l ,, IL,l ,Il ,' ll,,lal,al1,1n,,jl Llllvo,nlllllB ,U'п |lll, h rr rk l:, ,lаrп

, ,.lil11.1ll bo'lib, hзr sutkada chiqib botmaydi, Ekiiptika bu joydn
i,,l,,rr!ll. ]l,,l1!llll bilan tcn8 ikkiga bo'lin8anidan QLryOsh уаriш yi],,,l ,,,lll,,, v,,li,l||,ll UпqJ d"y,,ll, la1,Il]p J\lln,,dl, QLy,,l qu.Ь,llя
l ll,,l,,,,],,||,'||n||1,l.Lj.h|q,|d|vJ,njl,,,ltlj,л,,J, lkll ч,lll,hll lll l
l ] ,], ,, , , L l!jl ll( 8г.х]аsdап kolitгilib Ьогаdi- 22 iyundi Quyoshningl !l , , llll , ,ll lt .lljllllлl]а cгishib, ;=+2:l''26' ga егаdi, Shuпdап ýо'пg yaDa псll
,] ,l ,, ] ,l | , llllv!),,|| h lalldligi kanrnyib Ьогаdi, 2з sспtуаЬr kuлi Quyosh епg

,а,,,/,,|| |l\||JJ h. ,,dl \а -. l,дr- hnl,Id , chu 
1,1 l l l р",lп l;

l l ,,,l,,l,,J ' l l l l , l l l l q l ч J d l J 0L\ U,.h , пllm ц di
il,r\!],ll ,,lllл!)l'у уаrim shагсlа ho.1Ban.ta (ya'ni 21 lпаrtdал tо 2З

, ,]ll ,l,,1.1 l|.l1,1, ) kuDdu7 kuпi kcchasidaп uzuпгоq, janUbiy уагПп shJrda
l, lll ,,ll,, ],,, (уil'пi 2:] sспtуаьrdап to ke]gusi уl]пlпg 21 mаrtiяа qа{]аг),l,,, ,,|,l,, 1,1jl,!,l 1,1Jn Lo'D,Uo 1,oll{j, Ае|- kU/"lUv,1,1lllд яп.я'Jllk| ,,l,,,,,,,,llj,{,,,ll l\lJ ll ,лlг.]о,, JJnl ,,,.h lJ lbn,lSl bullL]av lоуlJIL]J' ' ,1 , l l,,, } l]lll l1lI пссhJ l(uпlаг yoki оуlаг dilvomida Quyoshni honnasligini,

, ,', ,ll,,l1,1,,,,| 1,1|llnld,l с,l, Jt,ll,(l,J, Lnll g tЫqma"rrq,nr kuzal1.1r

1.1 2 гоsлl. Тu 11 lJeoal olik kеп!lПJпоlлl!а !а.tоiсh!Orпй9 ltklhk hагоkqli

, Kt]zafuvchi Yел qutЫпгidап Ьiгidп tчгgап bo'Isiп. Аяаr kuzatuv.hi,hmoliv qul,.dJ ,ju, , чl rrrr Jrrm"J,y, , r, ,r rrrя. ,, ,",l,:*, ,, "" ,'.,,,]l, ii
]_l::|_l:llilja,l 

lbh1,1 uhu|/,, ,l|l|-n,q|\,,,l;,,,,,h;,:; ;| ,,",,l,:,;:] 1.',l:jI1,1lpгr,1IlK EJll,, Jll 1,1L,l] u\lгll l,.l ll| \ 1,1, Lll|,Itl I l ,,,,,,,,,,,,,,. ,г,",,i1
уа.iлr shaпdagi Ьа.сhа уUldаZlаг nlrttn]Jlik
ht t,"aydi. lлi;;i,,; Й;,;i;,l;;:#;i;:;i,;i j:;lil]i:l:,1,1)i:;i]*]:*lii:'i;i]
\UlilBl h],,lп,гр,,dl,hllLl,Ьа\l",lчi,,,|:Ij,i||.l,,

Ylll',,lJJ ч|, ll_J,| ||,pIIJ II,,d||, |",лчl l.,,llt,ll, y,ll Jlll,,l l\,,,I,lйlU,Jll vlql,UJl,thn,n,||ts,,nglJllJ, 
l , F | . l , t , | | l | 

, 
B I lri|,l|,I l|,l,,l rl ..t-,

l]: 1]:л ,l:_,"_,, 
,,,u, 

, 
Jl,a]l\ p_|,li,,l ,,,",,,,,, ,;",,l,;,, i,;;,':;;i: 'i,11";,

l:'''":'''",,'"' . 
'Ьklя,l 

llo'Ijll,naLd, tпlilll ,,Ltn,nl, l,цпdlп m,l l,.,,лtllllJlgl,LlkllIl I,1,Jllr|,|\IJnlbцuuc .",,,"., ".; r',",
ч] т rluгi/,Ill U,,,JJql ,,l\п|J|п l,,|,l bU,llJl 

",,,,,,,.,i";;,;;.,;,,;;;;.;nHЫ| burJ|,,g|q| |ul.ue,lq ll^,llh llч lll,h,ldJll ll.r .bj,,"',l]'..i :i,li,,]ill:l,",]li ,llll,dl/l \Ulllы,ll1-Iпlл" ,,,,l,r,r, .,r,,",,,: ,,.i"" ",l..,lк\lп.пr Bnr,znll ntlld,jgj nl\mlll,, u,lld,p1,1L]al, К, г,,,''", ,""._,.bt,
|!,,,"., ",,,i:,u,l1,1ltslзl чJ-ltsап,lа r',I,;ч v,q, 

".i,",,, ;r ,,.,-.."".'U\пlолпlllg \h,пl,,ilч vl 1,1пlllllу \,,t,m .h ll, |лL]п n1,1.mIl,k *,,,.",;;;,;;
:_.l]lT ,й,P,,, 5"l\allk n,ltal,eJli, h lпl 1l,,JIl,,I l,U,|,l,. U,,,l ьо \ .lll
l:],,,i:,,1l,.,P",,!olllдl,,h',ll h,lll1,1\JjP"п voki .hlqлtауdlяlп уопlдltпlаr!v l lцl, Ui, l U,mоппlпя \]ulllqJ \,,uIn kIl lIl|, ,n"vd"rrrп, 

"г,,rl rcл,rr,r l"ynrrrд
i:i:..:1" l,,iчl]ll9l Dпдllчd , da\mJln ч,Lь ,h,qm,\dlв',п v,;I,UIII Jчоlqап \ UlalE|,hiJ, lllлч,,в'1.1, U, fi Ul, L] lvlJar l ..,_,,Ь,,,",,лi"',.r,muп},п l.пл,,\,l,ч л\о Iр,,||,lr", Lп,, ; ;iй;;;;;;;;" :;,:;],i



1,4-ý. sfегi k uchbu гсhаl< va uпiпg asosiy fогmчlаlагi.

, sfcrik шhhчrсhdk ча чпiп.l oiosiv Iormulolari, д{,U|, ntIyJli,|A
\o'pBll1,1 r J\ l'llJl l,j l] |,Jг |,||m|/d I U,1 ,,п ,,, l г l,], 1 l, !dal lпд.пlпll
:,,l",,"",., l|,,ll,tlljlljг лJl1,1пl,, vl h,l.]l,Iv hal)(,.li-li hl1, 1l ,огll,I
Ьо'lgап ko'p лlаsа]аlагпi echish stсгik rrchhurr:hai xossalл.i va lbпnulala;i;a
layanadi, Stеплiп8 Ьirог katta ауlапаsi tekisligi Ьо'уlаЬ yotmaydigaп rrJhпtФаsi оцаli dtkazilgan katta ауlапаIаrлiD8 kesishishitlan h;st]'-hо]gао
uchbmclrak Steгik uchlrurclйk deyiladl, slЪrik UсhЬurсhаkпiпg Ьuгсhадi dcb,ýhllbLl,n"knl,|c1,1,hklpIUv,LIk|ll- п|апJlрk|,||j |,|||-,,,l|,;lя.1, |kd;l,kl;
1,1lt hakk,j Jlll| лll, Bll .ll rlk blll, h,lklal ulliljc l,, hlJrлlJ; "п|Uг|Jг.|]Jo'tkaZilgnn uгiппrаlаr orus agi Lekis Ьuгсhаk bilan o']cbaпadi,

,Sfe.'k uchbuгchak stЬгаdа уоtgап shuпсhаI(i lxLiyoriy uсhtа Ьurсhаk8а
ega bd]8irn shakl еmаý, uпiп8 tо]пол]пri kattlr aylan.lialn;n8 уоуIагi bo'li;lri
kегаk. Аgrгdа siе.апiпg radius' г bo'lsn, ЛВ уоупiпg UZuntigj

lлвI = I, с, tc] rad alr

, bo]adi Ьu yod. с - Iлагkаzdап qa.iEanda ЛВ yoyi tashkjl сгаdigал
чL1,1],,, вL bul. h lk A]l lnll,U llliltc л1,1,-,|Z,. l',llJ, h lPl .J, yll lU,,
Гnllonl l 1lllв mUllJl(l l , \ 1 ,1l l-,,, lv,,Jl,]llk,,,, lri,,rц,avrb, r,rrnIbrr"n
otgmi sаЬаЫ', tomoniaI оl.лigа ЬUгсhаklаmi ifo.]ilasll qulay, В; Ьогаdа,,i""1lл" l ldlL.l, llk ll lrоllо,j1, 1r,) J lп|,ь аl1,1',l lg,,, 1,1]1,1\ J, l]_ чLгJ I h l
кJп l |д,н,, ] 1, llllJ 1,1,,.п \l ,|,h lLl]hLl,ilJk.lлг, 1,1,1 l,,,|,1,1llп, ,,l ,li,,lд,,
qагапrа qaлshi tоmоп]агiлi, yoki апiqrоq ql]ib ауtgапdr, utirgr mos пlалlо7iу
Ь!гсhаklаглi kichik In,b,c] hагt]аг trilaл belgllay,пlZ.

\I, 1l/l,,h.Uг,I j<l.h"l ,j,ll.hа1,1,ппJгяч.л,lljJ,,, lJ0" b..rra l,J ,l, ,ll,
,J,,ll \l,hlk hrllJi, ýlelli u.hhll,пl\ "hl, 1,1l1,1,|.lJll !l;iлd\, v,l ]а0
оtа,ld,lы ii,q,I-1iK лllll,гl l drby lпll adl,

slЪгik огttirпtа biIan stЪгik uсhЬuгсhаkпiпg yDZi or.]ýida quyidagi

s="з30" (2]

l,UplJJп,1-1Jl,dlui.TFk|,,Ii(i,pi u,hb,,l,h,l, l,,1,1 l1,1ll.Ut,)lJkd.,n
\e.ki1 

'Jtч 
qllБlпid,lп lln]nr lU,nlU1,1hll1 \l,,,ik ltrhl,UплJР U,hun qn,l|,,b

:-:>о
{--:э="

ЛДКLdап. lLz = tк'+дL. 2,.1к,дLфsд tЗ)
AOKL daniKZ. = о(: +or' -2оК )Lcasa

l ! | l1,1ll (,l ) lli llyn\-ak:

,]l 

'( 
. //- фs а = o/i: 1к. +оLl -дL1+2)}i АLсаsд

illlll ,\ Лl(() va А AI-o uchburclrak]ar to'g.ri burchakl' еkапliяidап
liltl i ]!l i]rIrllll,!l гil(lius

R, =окl _дкli R1 oL1 _дL.

hrI{lll, shunlngdek, bu UchburLhakJaгdan:

Д-со,, vokiOK л л --,lчпкlоl -_&оК .os. ol ' -л'
/[ ., ý,п. ..{/

; ls yoki ,а,(=,?,,с. л''",#-,Фрki // .8,€D лsffD

l'ihhп lfоdаlаrпi (5) ga qоЛЬ ixchamlab, quИdaФ tenglamani
{llяltl!rI

z. _L. Д99Ц 
= д, * д, n ,*, Ф9. g]]Д 

, -.lcosc cos' фs. cosD

vllllпl 2lllяJ bo'lsah --je, { t :IД!-_'lп'.о,,
cocD,lor. los' !os.

1 -1 3-.а sm. s|ei k а |h Ь u гс ho k

l !, !,, ] ]1,1ll,,l1,1ik uсhЬuгсhаk uchun :t]ohida fогпulаlагпi l(o1iL)
l , l , 1,1,,l, л, ll v,l С Duqtalalda уог8ап ýГегik uchbur.haL radiusiR v:t

il ,, !|1.1lll lll'lgJn s[ега.lа yotsin (7_гаsm]. В va С пuqtа];гidап
lll,llsh1.1п oL] va ОС lani А uchidan Ь vJ с tоmоп]агigа

l,,],, L]lllLlllllll bilin kеsishgппсhп davom ettiramiZ, Bu kesishgan
, ,,|l ,l ,l I l l,, l ] lll l"ZiU.o tutаshtiгiЬ, lriг tolnoni (Kl.] uппlпiу Ьulяап jkkita
i ,l 1 ,l, ]\lll !.l ()l(l,,ldIЬuIсhаklагпi hoSilqilaD]i7. Bu асhЬurсhаklаrпiпg
, , ,,,, , l ,,,l,|,,lr| |i| 1,1п,j kattali8ini hаr ikkala uchbUгchakdan alohida_a]ohida

t4]

t5]

о = zaА+ z!В+ 2aс,7ао" t1) t6]

hosi]



yoki

cosa - соsh coscr ýiпЬ,SПlс..оsД (7)
J]eпr:tb ýlЪгik uchbuгchakd.r bir tопlолiпiпg kosinLlsi qol8an ikkiПrпопiлiп8 kosinusliгi bllan shu lоmопlаг 

"-iI.Л,.,,l,i "-.iargi]l':il},l I:ll:',:-, k ,,р lrIll 
"lt1,1ц l lз l,,dl\lз/ lrпо D i,,,л|, t7, |п|ln1,1 || |\l1,1lK UглDJ., h lp n l,Iq ь, \hq,l l пmUг| |n U. h |,| л |m чо, ,,t munrK 

"
cosj- со9]. cosa + sinc.sina.cos8

cosc= cosa cosb 1 sina.Sinb.cosc

,"_л:,:_l}|:]l,,]l" j,:,yl lпrmlll lJdр ..,.о .,| |nltsJ {о| l,.lчlJlп,lгlпд
Ulmппlпl qo у(,)к, u hOl, il

cosb = cosc,(cosb.cosc+sinb Sinc cosA)+sinc sina,cosB

cos Ь = cosrc, соýЬ +sin Ь.ýiп c.cosA +sin с,sin а, cos I]cosb(l cos'c) = sin b,sin с,соsд +siл c.sin а.фS в
I - cos' с = ýin' с са а]mаýhgjг'Ь Ьаrсhа haddarini sinc ga bo.Isak:

соý b,sin с = ýin Ь cosc cosA +siлa.cos В
yoki

sin, cosa = соsа.siп.-si.Д cos.+.osl

shuniпgdek:

sinl' .osc =siл?,соsa'-siл.,соsа.соsа,

siл.,соs,.] =sinr,cosa_sina cosr.cosc,

,,],i,,., ] lLllll] jlll]l)дhагlkkаlаtолrолiпjауirýпk:

r ",.,,r-r-Ц9,з :l:! lч|
ýiп' Ь snr.c

, \, ,l , l r !,,, л lll 5in.],,l hi1.1л almasht'.il),гenglikning 
'kka]ir

sпrl l (соsu -фsr.соs4]
s]п]Д sin..

(14]

{8]

t9)

о'пs

t15]

[16]

l cos]z cos] Д-соs...r 2cosa,cosb cos.
siп r.siп] Д,ýiпrr

dеmэi, sfегik чсhьuгсhаkdа Ьiго. lоmопi sin{ýining shu tоmопgаv_opishgan butchak koliлusl8a kupJnmasi bUrchak"i .Ь"g"Йrо".Лi ikl"n.-hi
]:::: :,j'_l:l]].lý 1.1,i""],l l"."" kоsrлuчgа kо,раиmаsidап сhеgагаlочсhi

uchin.hi tоmоп sinllýЪ2 la kеуiп$ ikki lomon"orJsldagi
buTchak kosinusi ko.p,ytmasr ачпlgапrй (еп8. ll0-tI) Iоrmцlаlаl sleпkuchburlhak Dchun beýh еhmепtil- rоЙulаr"ii а"Ь y".iпbai,-B"j,"ior
tenglamani со5А ga пisЬаип aniqlab, siпчslаг fоrmrlаtаrйi topamiz. 

. '

, l ,r]. ,ll ll llli,l ,|, Ь,5liг u.huп simmttrik bo'lganidan

sцЭ,l фs'а фs'q фs].+2сФафsD,фs.
;;т sin',.siп] Д,silj.

ll,, llillllп1],lл ll(htn tсп8lапrаlагпiпg о'пg tопrолlаг'tслg Ьо.lgэпklап

siп',4 _ siпъ sb'c
.," " s,,' Mi
s l sйа sinc

... Jя1 , sl'cllk чсhЬurсhаk lsИ18ап Ьчrсhаgl 5lnuýinine
lIaПnhl(lllfli tOmоп slnuýiga ni5bal i о'zgаrmаý kагtаIikdiг.snll sп.

Ikka]a tomoDin' kчаdгаrgа kо'(агiЬ:

(]0]

[10 ]

(l 1]

rr2]

cos. л (cosa-cosb cosc):
sin'b sin'c

l,,,,,] ,|,l ,l,r,,,, l,,1.0ll|alllU,]l k;гhll ,гоI8аj1.1lil,hl п1,1пlklл degani,,!1,1,1,,|,,l ,ll ,,l1, 1l, lllld,,5lcl,], d,лlцl11ЬJL l,/l\llkLJ,]дl ,,,ГЬ,,,П,"'iК,l , , , l, ]\r ,ll!1.1 h llllлla burchaldal rа.tiапdагdа itoa"bng", bnr.", una" bi,| 1i,l , ,l l!1,1llll1 ll),лlulаl]гgа c8n bo'lJmiz:ilз)



siлп : а, со5а : t 1а, {ч)

. Il-shbu арр.оksimаtsiуа].lгпj kо5iпчslаr lоглrUlitsi8а qо'уlsh огqаli blztckislik gеолrсtIiуаs id agi s iпusIa. Голпrulаsi8а kclaIniz:

-:=I : , l lп,

, ):qd' :',,,чп,Ы],,l \l,,lll ll,gUl^n,elllvlhq l,U ]llLr"l"l I,1mljJ,ld"lltекl5l]ь Jяl ko\ll]U5lal iOгm01.1\l

di-Ь2 +с1 2.Ь.с-со;д-
лi keltirib chiqaIishimiz лlчmkiп.

i19)

siD[901' 15],cost=sin[90] Ф] cosz_sinz соst900 Ф) cosilt]0l л] t20)

Ьurсhаk esa уогitgiсhпjп8 soat burcbagi l ni b;iadi,
P,llJ'lJklilr ,, )lп,]l, l,,lkJ-п l ,vd .l",lll,, ы| i\l|ол,,т,J. kno|,JIn,,Ll\l\l.r,,|\id |л l," hqJýItsa o,1lsh mol,rkin. 5lпгlk ,r, hьuпJrrt,пrлg t-ilol mu|,,lalrq l ],n'l l

cos[900_3)=cos[9l]0_9] cos7+ siл(900_9].ýiлz= со!{]В00 Дl,
kelt'rb-h lоглrulаlапdап loydalansa& u ho]da

|., п\л] ,,лq ,п,zа.lч , in/, ,\q

Ьсsh clcnlentli ýlerik UchburСhakga l{о'га:

SiDus]аг rеогеmаsiва kо.rа #_ i,'rЦ_ ;] u"U' .'"Л,siпz=siпt,соs6,

,,, :: 'u\l,Y,l:]'9: vоl]'ф, hп,пс ,Jl1.1 l\alj lп v.ki nolavnIb,.l| г l!1,o,1 Jпlпg,I/lпrUп 7=cl]'' h0'|зiпlJап quv]daPr.l]n toollJdl

yoki

cosij cost-Conp.cosz+sinz,sina cosA
Sinus]ar foгmulasiga kо'rа:

yoki

siпz,.оsл=со5q s'пб cos3,cos9,cost

siлz.cosA= соsФ sin6+cos6.cos9.cost,

ya'ni

(20,)

(21)

(22)

(24)

(25)

_ paralaktik uchburchal9 оsпоп koor.linatalariпi almashtirbh
fо_r.пr.Iаrагi Uchlaтi olam qulbi Р, 7enlt Z va уопtgi.h М da Joylashcan stеril
:::_1Yj.::?*,c,,"lPv! urhьчr.ьаk deyiladi. та,rirdа; ko,i;nlshi.bJ,
раrаllаkt'i u.hbutchakn|лg lоmопlаri _ оýmоп meridiani. voril8ichdan 018ano81sb va vell ikal уапm ауlапJlаriл8 уоуlапdап lbo-, Ь",Ьа, 1ri *..1. sr"i.iKUсhьUгсhаk lo,Tnulalarlni ulbiq епЬ, kооrdiпаЫаrпrпg rl.riЬt.i.ii

fогmцIаlаriпi kеttiгiЬ chiqaгish uchun

siп/ sm(l80':l)

U hhL] l0п1,1dbry"lllei,hll,,|,llг qU,ilnnll, h,оt.],l||l-,i|||ал,,Hv llo]ll|kn.-dl|| ||пi,,.Ё l п l].пя,l,lllл ,п Ll"l.,Ll.,

, ,., , -Ll"],, l,]|.|:",,l,,] 
,,J,Jrdan д ,t lдлI ll bU.-d,nalJl II BJ n,l1,1l .,а qU},r',]

, Dц,,пliп,gJп iolmLllJlJr vold.lmld,l hо'l ,.lJ

K)sinusliг 1огmulаsigа

cosz= cos(90ILijJ coý[90lr-a]+sin[90n 6] snr[90i {pl.cost,

ixchanrla5htiгishdan keyin

cosz=sin1).sin9+cosб cos9.cost i2з)
sinz соý[lВ0O_д)=siп(900,q] cost90I] i)],sjn(90( s) cos{900 qr) cos(.

Кеltiг'lgitп iоглrUl:llаrigа ko'r.l

paгa]]aktik u.hbuп|hJk toпll)nlJl]
huгсhаkliгiпiуогit]j.hпiпgck!i1.1i.ll (r,l) v,l
gогizопtа] kоо.diпаtэlаг ltrrlilll(lJlr (Л, 1) v.l
|,чlliлн дeUql,rllk kрлнlllп.r\l { ,l J , i]l]l
hP]HiI]ymr7, 5hJkllJJ NP ч,ч ||r=t],b0,Ixi1,1(|.I
р lгаilrl,оk UthLrUIth-rknlпg PZ tU]lDni 90 tD pl
l\M=U. hп lЕJл]d.rп МН , у,,у urun;,g Сu_о *,чз ц,hlllihL MZ tопопl у"lrtдr,Ьпrr,ц zcr,,t
mJsotisl Z яJ tcnд b,rIr,i|, shunilrдdck ýlLrП,rjk bul(hJk vnJrtgiclt Д J,il,j,rlпi
hегнJпld lл Jr lrJl]ilпk U.ЙhUгthJkпlля NlL\t.г'k bjiIchrgl []LrOiл) лl QPK \iеllk

sinA=sint,cosý

А=lагсsjп[siпt cos6]

Bl' \-|d I p]VL, vU,llP\Jr,|,nq , hll.Jj lпUJгпl'jвi пllп_. ", l 1,otlJl



II ВОВ. AMALIY ASTRONO MiYA ASOSLARI

z.l-ý, Yогitgiсhtагпiпg kulminatsiFsi va kцlmiпаtsiуа ЬаlапdIiНагi.

Binobal nl, ]'oshkeDtda оlапl
qutbining baiand]lgi tахmiпап
41"2а' ga teng]lgiilan,

Yоllrgiсhlагпiл8 suц?l'k kоl iпmа
nalakallarl paylida оýmоп meridiJnini ke5ibo'lish hodlsaýi ulatnlng l,Ulminatsivalan
deyiladl. ixtiyonv yotiBich buлday h;rakaL
ruлаvll hаr suclada о5mоп mегidi;пiлi ikklла(а kesib o'йdi, ЬiпоЬапл, ik]'i mа11а

Toshkcntning gcogralik koпgligi

kulmiлatsiyada bo'ladi. Btl
k!Ilnimtsiy.dm zФitg" y"ql.; ГКl y.q".i

( чп.ltgl.hлillд yUt]Ull kUllnlnaLýl\iýi
n'lLh rпlh, U ( |l

nj.=sк=so+QK ( 1)

йsпr],
,' п\пl. Ма'lшп Ь'г aho]i yashaydigan рuпktdз Quуоshпlпg tush

l,,lrt1.1l! llo hаlапd]ig'лi bevosita o.]chah va aynan sbU kuп uchUn,],,\ , l l 1,1j,д ,,E'ldllз l kU, l, bll i,,чгlгg в, агr,,||k k;ncl,,ma-ll,quyioJ8l(hJ

, 
/ \ \ 4I.70 g" 1-1g l-n,lJ.ll, J;
/ о \ \ чJlо,J ч,ll, ll ml mklл,
Г-__-J Bo,1lo l.h l ,пlвJпl]J, Y.,|

,,,,,,,,,, \ \ / \]uлпlпg mJ'lllm llll iol,da

\ _r. z,tlul b,r|,1 Slll |,vJJ Оlllп
qJIL,lпi,lP д.l iznlld ,п

-' .'fu\пl, ].)), ilц: leog|oj,lk kелd]оацБt bllaПdli8ini О'lсhаsh klfoya 12,2-

/|.- чп _9 а.

lp = 90'- h, + 6,

фр

"rlо\л|,Qllуоshппlqоg'ishigаkо'fuJаупп\lgео!]rа|ikkецllапldsiпiапцlаsl,

Z.2-ý, vaqtni o.1chash asoslari,

|'n1llпi o'l.hosh tamoyillari. Yulaluz vd4ai.vaqt iazo Ьi]ал birgalikda
,!lLl,,ll ll1,1ll,гiу,l Iогпrаs iг, F;zоgа o'xShab, virqt ham п1.1tсriуJsl; hcch
,,, l,,,,,,, lj,{,, ,,ц l *lll l . sl,uп,пя l|, hU,. h|/ t |чlIl| ,пr,,,,r,,,,,пл ,,,.о.

Аstrопоmik kuzatishlar asosi.la
taюniniy aпiqlosh:

z. 1 - rusп, Yо |i ц] ic h Lц п i л!]

Paytida8i balandl'gj sK уоу Ьilал

joyning geografrk kenglamasiпi

(6)

(7)

, ,50_,t,,,.,,kr_t".1, 1.1lчij,]llde,jJ:l^lll l, лl\l,. lL ], Е nl ,l,Hl; l., lll, ,I l],,,J,, L, q lj, itl. ,I 'Jг ,п|, iJK у,jч, , , ,.u,rn" r,,, ,, -
r | |\|||,,, l^] |, пq], ||d lп \,t t.r, л,r ng vrr,|,rr I uIгl,i,,r,,\,- {, I

,,,,пр|,г,,,j,пl,,,,., '' J ,;";:Ji'illл .ч, Ii,п\ll л,,,у\ U'l hlIall hlsоЫапiЬ t {Jl
. h, p-o"lt |.l)

'l l r,вllг,,Бол lopll,,ol, QL\^\hn,!g \"чUll k U l l l , l J l l | , l у, l h.llLl tL,лlj,,)li ,\l'lb,q,ltiklltnl,|"b,,,bot,,,,",,,ut,,,i,F,,,"q;, ;,l,;: 
" " ""'"

, l-цsUl. Qutb иrldua lRichik Ayiq yulduz tчгkumiпiпgепвуоrче' учlduzi- altasl) olam qulbldan I" dал ЬаЬ'КrгЬiК voy mаsоrааа ioyb"bg,n, ОtаrлJлiqЬgалimadеk, mа'lчm blt Jоупiпg 8еоgЬП К"*ьrn""',р, 
"ib" Й,Ulam qulbiniлg gопzопtdап balandli8lsa lhpl tел8 bo,Lai, yu'ni9 Ь",' '-"



hillr'J'lл,kl,a-,rlvlll,,]1,1l\l,|,lr,1,1lllIlj,|||,j,],,l,,l1, 1,,ll,лlJ U l, la],,ljv, i Or"nJL nl11 l,,,ll,, 
"t,l 

ll,,,l 1,1|,,l ыlji.,',h l,,,,,,,r,,,,,,r 
"

, _ , 
v,.чlrl, ,1,1l,,,l.,'J,l, / ll,\ lv,lyl Ll,l,лiрl, l,t,,, , r,lk r:"1, ,,,,,r.lrlIJп.llJл\ l,|l rrg"г,2]sl1,1ч,"l,,|ч1,IUпl,, е,lг,'

, Bilin,h, Ь l,.Jl ,,l1,1ll ri,,vl]il . B"l1,1,},Jlg,ln \а|\}lIlIJ|,Il чUIJч h.',ь"п \ aql l.,llle,7.1rul
lkkiлсhi sзчоl8а iavob Ьелjsh uсln]п,,".* 
".,q.," ь" ",.,;;i "; ll;]l.; "l'ji;.;';1"l:,];i| "l;";:,];{il\1,1,,mr5l z,|,U. ьо ]lb |,,|, IdFmJJ/, l"hпчr,пL ,ak"0I1,1,1ll, 1lli,lllgl h rlisl l

Вгоq ЬLlпdау sisteDraлi уагаt'sh uсhUл гo'{tovýiz уLtгаdigап soat]a.
:1::j,,T,Ili: ul,,,,lliltд hlr lAJ, dl чJlБl,, \,,л.пlh,,,lr,,,ц,,lll].l,Irl lч:1.],lll.:]l] ,,]T, v |c| U|,1llнr,,l аг]о,,l,лl\|,8Jл.,.,",,..,,д ,."" ,r,b
;,,:],",:,:],,,,"ц, ч,l,, +,Pu,IUnIlp rllle.Jln b,llll, ,n Ufillll,lcl kl .-л,l,,г \,l l,,\,Ilk|\| 5JvIvJ,IJ l ,hJlл,Iv ,," q,," b,r,",лi,.",,_llll-\,ll snlll-] \,Бl}h mu,llkla ,lп,\, лlппU, tJJ\llл,Izя,,. h|- vlJ1,jjv lqIJl,nB l\u\lv hldlJ.lJг]пj |,,m ь,,.,"," ь"",, ",л,, ;l;;,,;;"-'""l;;,
lrla\ ]lldd l,

lпýоп .ng q.dlлr zапrолlагdал bosh])b U

l":l" l :, 
i. 

: "l : l 
J :;l';;]- ,:;:,:: ;j ::,,I;]i: ,;l ],l: 

-., 

r:;l :; l,;;:
]":,,::], 

, h ,1.'k ltlllпр о n,I v, QL!vn\l, ,," ,," , ,,", ," ," ,,,ic ,r.,
:::],1l, "j] 

,,]. Y,l1,1 о о,7 o,Ll lll,nll,|,,.v|,In,,|,,,,vi,,r,r,tr o,,lirtng
l1g],,,,.,,,". l,{!]JJ,,nr,l,nln_ чUl,лlljl) \,чll,| 

"l,jll,Jl vIrl,,,l l,,,ll 1,1Ulll ),,\,hll,.I tI ,1lLll1,1 l \| \hU.|пБ L,h,,| \,,It],lnI l!\l]Ьiгlrgi,5utkn hо'lih, va.]tIti o.Ichash astrononr,ya;il,t] 
",ц .,,hr",'.,""iii,чаzilаlаridал Ьlri bo'lgan,

, , , ,, '1',,,л',,1,;ч11 
,,,,,"Ullv vLldl|znIlIB , UJvloJPl I JL'd ,/ \,IllI b'l ltU ai ||i

l",ll,,,1,1l,vl l,iчllч,rl\lllm,,1,|slylлl1lldl,,,,

, , _,!,!,i,чts,t!,,a.."'"ych" Quyosh va.]l !а, i. vaql l.пglоlпаsi_ tцц, 0l,yo ,hl ]l J lllпr,l ,]lsKl п|аrkа7iпJпg k.пUа-kеt ]kkif].,.,",,q, r,"",,,," ii."",,n", "lij,,.}:,:ff J,llll"i,i]:],,,ffij: ],1,1lll1,1d]bJn \a1l h,IIiqly 0l,)o\l.vJqli То d")lladi Y"i;";;;; ;,I;;.;;,,||,,|,,,||||k п||ч1,1.il|пр..,,ьu.,Ь,"i l)lldг u'l"hanc,||| ,,.ыi,, r,_.,.ri'l)1,1,,,'r \UtkJsl hJnl Quvuslr ко,rrллrllt,sr,,l , L]l, v, п г. 
.,. 

ь.i,",,,j;,".]r,,i;"T1,1"l,,;,il:,,l] "."l,ii*li:
l,,,,.|\lllJIdJn IJIl|,,.Ll|,

, ll,цiqiy Quyoýh sцtkаh.i Ьj.Ь'rigа kaЕa anlqlik.la tеля bo'lmavdl, Bu1,1llllll,,lny.пllJlc(,u\,tr,,r,,rru,.,i,"t,,; ,;,l; ;;;;;;;,;;"'";.""
] 

,,,] ,,,.,"",,r' qlllh lks "lll,\hl lkk п,1,1,1,1|t, Ul,y, ,h -пllL,.,k.l hо\l,,lll, ,,,ll, l(,,rlls-.dJ Lпlлч coJ, !ul, ha.I Fpv,,lu| ь .;] l;h,, ;;;,::,;;] i,,, l;; ;

l),lvпshг1,1ц lFпql LгllК ,llbIl l\l \aqIl|,da.L|,г||дa tJU,,1,1b rlbJn упуl,, ,,llj| \,,at bun hJд| о 7gJirShil l алlоl;ч, Ь, """",",, "",.,,;i:,, i"i"r,],, 
"i,iili].,"i'"Jd, vо\d л U,п,чi]":

,.1,rr,,t,,l,rnll1g,,1,,,1,ni,.],. '*"'I U''jLП, l,)'l\ ',hlJl,ll lluql 1,1

, lrl,','lпlпg ll,,пlпl,|,, i|dl|.||ч O,,v^,h ,1,1L,,1,1lljlllq Ыr urr,r],rn.r.l,r п,l",l,,1,1,1 l,Ilq qlli,ltl1l ! , .,"' ,.t,, HrJq,, i,L,],,,td,ln пllл u,U!l l7l .l,,k rbl l

i, l: :,]]], l|:t,,, i l б .,lt\,.ы, 
^|a,]d"p,,,l q " 

l ь, y-i1,1, qnlr,,,",,u,*,,,Ii1,1Illl,sllll(,laJ,llllqllzul,\lч|,,|al,Elвdo.,,ll 
\ul Id,ga|, j,',." ,, 

",.,r,,"
, ''' |\ il,||m||J ILrlJl tr.]lldjц| 

",,"." 
,;;',, lnllJl qJvo.1- .",",, I",, ь,*:;,..l,,,l,:,.lll'JI Q,lvLsl, o,1ln Ь ,Б'l,q bL'|!,ll vIh,,!|ч|v(JUyo,||5LIkJ||1daItkalл,lliIlIi1,1lllP,ll a,l( h,lьiл ,,u|,г u,| чJлl bj,l1,1гl k,lll,th;llvol, ,,,, "" 

ь. i*,, ,ljl,.l,f,IlJ.]a lАД|\ halJj.dl],lll lv,hl ,", р,",,о", l",n,,р.д", u,q",,i.r,.,
:; ;:,,]l: 

,]]:li 
i,|:i " },] ], "l"ч., ,: . . l.,,",,*, K",,i, цi,i, в,, а,', ,qi,,'

,,::,:,J,j -,л,]."",": ,,ng hо,,,п,|\liгl ,kllplldJnlпB .",,r",д,, ояп,,,r]лiIll|,Iv|,l|,|| , п'у |,Flad,, \llUn,пс lп hLп, IL|р,||л л,|,l,л-t,,,r,в,", b"..rq,r,lг"i'li i ,,,, 1,1 i1,1чпll\ пLq l \lllllJrdi, B,r r,bqr) , Kv ,ror Ьо'\ l, ll bi, \ll lpll,kJal,,, l],,,l1,1лll,, ЬJhоIя l,пдkuпllk пu.1,,л'i,,п b,nn,n. гUql. t,ilJll ыг!аоtliJ, l lll lll,,kb1,1, hl nl!l1,1 0,1 1,1 hJ рki,lluг1,1 0";;;, ;"k'l ; :;; ; ";.]i:(]llyOýh deyiladi,

]I ii{. О'гtасhа Quyoshnin8 ketna-ket 
'kki 

quyi kultпinasivalari,,,,,1,1 ,ilц lll taql о.riJсfiа Ouvoýh sulkasi а"r,,"",. bL",b",i,,"".i"_ ], ,l l"ll1 l,,l.i U'lla,,hd QUyo,h JJql| |Т, J de\ llJdj
, 

,r,l,,, h,l v,lq| о,па ьа Qrl,очtrгrлq qui kL1,1,1лJ\lч",.Jdп oo\j.lab, ,Uall,,,,, l,,,1,1,1ll ,аа п,, rr.tfur,п;r.д 1"n,rr.ry ,1r ,i" ,l,," rl0. Ь,,,Ь r,,-,,',,,,*,,", 
", 

b,i,, l I1,1v,1,1l . г1-,лJOUчп,hлjllв,о,,l t,Lr|,1l 18| ,,z i" r"nд r, ,,,,j,,

., Оsmоп gUmЬа7iлiп8 kо'плmа hаrаkапgа qalJb. Yеr allanlshi hJoida
i],i,._,*,l"ч,. B*p,ci t."сk,ы,l, 

"""и"i"д' Kt., кel',;u; ;"i"];
%,"lka.l d;БrilЙ;sutkasi z4 yulduz ýoatiвa. ь;ы;йайй;йiЁi#.,liiJб
yulduz sekundiga bo,1inadl v? Ьч vaqt s Ьliап belgilanadl,
, о5mоп s|еrаsiпlпg iýйlsап п;qь5l siпgал Ьаhоrgl lепяkчпlik nuolasihаm suLkali aylanishda qJmashadi va u ьiг йldu; ;;;1.,;;Ы;;i;;ffi;hагаkа апiЬ to'la ауlала гhizadr, ya.niuлrпg ýoar bu,.b,Bit,*u, оl.лЪ"iа]j
р,. 

.,"ч"9:,0',9," 2а, gacha o,igaradl vilau, u,q,ni hБoblash hаm. s;;iDu rсЛаLл i h isоЫэsh ham оsmоп met idianidan bost rj*a,, К, у *л]" i,ig;,qалdау nuqlasi, uclrUn bahorвi tengkunlik nuqtaslлln8 soaL o'lcho!idaхOчаапgап,sол l]urehagi tt,) shtt jоупiлg v1]ldUz vaqtiga lепg bo'ladl: s tr .

i::]::it:]l,r,] 1чil P:hoЦi гепвkuпlik nuqфýlning sоаг ьчrсhа8l ma.lum0U ls4 5пч lочоаgl v'lllduz чаqп ma'lUm Ьо'Iяап bo.ladi.

lл,_,_ts_iгоq 
bahorgi lengkunlik nuqфsl os;onda Ьilог lачýhап yulduz ЬilапDclgllangan еmа\. shuпinq uchup vuldlp v,qtj ЬЛ"" 

""ra"a"i.";"j r"!;iichiqiýhi oгasidagi bog.lanishdan fоч;аlалilэdi



П ,,lll,l l l ,I ll,,,'l, \,,,lPa,,'ll",,ll,o,,t 'П U'Jla Jl l л,lllLltsJ,
9,,"li",,,,,,, ctl ,1,1hl, klгd,,,l\ Il|),,|i, L|lljlla ,UlJ.l v, Ы,l;d
" "],,j.1,1,1'lп 

ll l,\l l", .,,Klll1,1.IlklllJo..lao,1b,llollln.,,l \J,jtllll',Ll,rd,;
sutki, ппt, mmul ча sekundlar: d, h, m va s ]iагл".i ьir.ilLЪыф".iь, 

",lфYчL"]_1 
,-,l' ""l1,. Ijd 0,vUsh \-Jl,,, \ i71,1,| ,]л\hll, yoll,,J,, пll\,,,Jп,5 ]/ 0Z чU]Ju7ч,|чL,,lln0 Ull o11 l,hlQ v, ll vJq|l,

+lZ

0

2, 4 -га sп. v а q t l е п!] lа]п а ! п п1! a'za Ф i, 11 i

Haqiqiy va о'гtа Quyosh vaqtlaгi пуirпrа5i vaqt tenglaпasi dcb ataladi]
'l То ,'",

t]u qiynrati kuzatuvdan hаr kun va soatga ani.] topilgan bo.lib, u bi.гlJllо'il||j,,|,.rп,;,||,,гFlI,,ар1,1, 1l,\ult l , , l l l \ d 1 , 1 , / 4 , l , л | . J ) l\b l| _
Ill(, п, 2l \ r llo\alll,],l vd,' пj 4,,\ lc ma\d,U h,l1],,a 7l,j

miпiпluпrgп [-1.1 m 24 s 12 tъчrаldJ ча -8 m 20 S 27 iyuldir];ga, L)emak,
qo'1ulizdagi soat kо'гSатлrаsi']',. = ]i, + !,

2.З-ý. Mallalliyva Duпуо vaqtlari. Роуа5 va dek.et vaqtlaгi. Ulаг oгasida
bog.lanish

Y, I .h IJrJ Iq, |па |U|]| Ы| 
| 

, L п k l l l , l , u г \ u l l l U tLpl Ou!,,, !aqll!lL,^)
-, h,ll, l., bJ]llv \J.ri dPlll ldl, MJ,L,lll l"v,rrлq ,,nr,1 псьоrlу voqtini l,r,rчйhU очпiгь 8.nl IJ]i|, U unlil1,5llll .,пlq],],h r,ЬrпЬ,m,,rгir.t r'rrz_r,,,n1,]t||\Jl ч),,\,|) U7UnlJmJ,,lяa,qlb, ,F,,l l,Jn|,I]l1.1ll" l,,lhJlliyv;чl,,,n,
v,r1,orJ,ldluuvidltsi,h-bJ'l1,1b'l11l\IJd: |1 l Г l,

2.5 rasm.'|'егJпizvа Nukus shuharll111 опуdаgi tлаhаl]iyvoq оrfalчL

,. ..'r,,,." |iф' Uдl,JmJ,r гп,са lспр LU,Еlл 1.1lоllлllillд b/J,lll,,r ,l,\ ,, ll 1,1,,lld.Jnillinя]|nal,,l|||vч,lчl,,<hJпj| |J\l,hd,, ,lUn\" чJq,;г,-,1,1,h,,l],,],rl,,

, 
l, I l\,, i\, / u/Unbm,|gа "дJ, Ьп lдJп р lпktпlлр 1bJUlllJ \,lqll'l , dunyn,,1,1 r,,,1,1,1ll.]Uvi,l lFl, ha loPl] ld. (,,bl,nki'L, n|,

Tl=T0+7.

, 
Лrylls yoqli, ], r,thil idn , hpk, 17 kU п mrl dldг о lk l/i{l mUmлlп Ь rl,h,,,l ,, , , l, гl\|]ll lll ll, ll]lv ч,|ч{l ," l,аm , h, k.l , ko l, 1,o ]J,]i, \h.l11,1B U, r lll h,llп

,,,,,l-',, 
ll1,1|lll'lv trqlJ"л jU\d,lldIlIb hrlmп\оl, \\L bor..l,,r, x,,tq,r",j"|,,i,,,., ,],*1,,|, Y, ,,,l,Jl l ,4 lJ pU\,bga hо ilпt,lп, ll,.l 1,1, р"1". u, i-,,,,,l,,1,Il,, \ l,Il l! lц,ll1Jdl, U|al bi- l|]llo,,ll rrzuпtan,,,tarr о,,".i" ls ,,.,,

,,l,,,,lll ll,,,lldl,n1,1гb'1,1n,llegJlJ,,ll,Jdl \а llч,l,l,,j",, 0,]". 

'i;,;. 
l0, il ,],) l ,1,1mllnadl,llJl о,г го\ а, U, h,lп ып,I m..,,l,,,,, ,,t..;;;,;;,;,1,1l'|,,1,1,,,,l, \5n\i/ meljJlJ,l'Jl1,1пB Jlunllklall '/ ) Iго, ld\l\hJJ 0h, lh, lГ,ll llt,, , 2]Jh qilib qabut qiliпgап, Вuпdа uzunligi О. bolg-, rn..iaia,7,,,,,,,,Il ldin, Ih|-o'lts1,1m,гJdlan",a lpuvlýo'п_..JJnotJdlgJ|| \,,h.j,,,|1,1,,|||||L||,

]l:l,]] l:]l-,, \ ппmllll рпч,ьп1.8 гп)J, чlчll tl,il,, SлJ poyJ\,,l1,,],l ,,,,,.*]],Aбiv lr,,Jidllл1 пts mlhJl'ц vJqll oll1J,], |.Ii\"|'|y,\,Li 1,1,1lL,r, l,,чл.ц, пJh lliiv \а.I l.чll,п8Jп рочl\1,1пg vJqtlJlj , la jdJ
|, l , l ,1,1, l,,l h,lE lanlýh nt.rvlud :

)| -,/, т,, г,

l,,,1,1,1 Л_, ltlilZkuг Poyasnnlg asosiy nteIidianlnin8 uzunlanlaýini, Тр uпiпg, ,],', , 
,,, ', ,l un|,ItпJInF]id]|лiяalr,l.hliT,ulJlIlv\nqlnli,nd;la}dl,

\ l,п'|d IrI.|a|], bu lIoJ,l kU'Dln,h,l л_ Nl,,,,,, l,,,', \,7llll,, \hll hUi\, pJt,,t villi |г l l,..,lUall b.'r,,, .ir"rli"

-lб



2.6-fuм. vaqt palanon-

^ 
Кчп o'zgansh chizig1.. Наr qdлdJу melidiaлda о.rисhа \ulka о'ruсhаvuуоst пlп8 quyi kulminaы}a рауudал ЬоshlJпаdi. дяui .ч-ruБmeridiandan shагq гоmолк r,Tirtsa" sцtка п

oasltatlkI meridiandagi8a о",,s""о" k"r,".""li;Тij;€ЪtЬ 
tОmОПgа vurilй,

, 5hагqqа qагаь I80. ga чuгilsа, su|ka 12 soal oldin boshlanadl va ýhuyo'nalbhda Yеrлi to,Ilq aylanib гЬiqiЬа, sutt<a zo *" ЫаИ'Ь"riЬ""."
,"_"_'*._. 

r". shаriлiп8 lo'lo aylanishda kunlarning 
":;";,"; ;;i,.,ff,]sапаsллlпg natijasi bll kr]лqа ortio vokl hir kun8a л"i ьЪ;iiь.ьць"ii ,i."'sлuпdау sodir bo'ladl.

. Sоаг роуаslаriпlпg hammasida sutkalrlbir," 
_"l,b 

ьь.irй",,,ъ;;]";;; ;:.,J;.#Тj,l.:i,9,1il,",:,жн".ч:;l
.'.,.."1.1"],,," 

.'"" zаruг. tsu chiziq Сгiпч'.hdал I80. u-qaugi ,".iai;;
L"1l1]i"" i.,рл bo,llb, uлi kцл o,zgaradigaл .ь"ц а""ьЬ,. i,"j"B'"",ovazlyaп ха]qаrо kelishuvga muvofio_ he;l
1a",-юa",,,,b *bi"."g;;;,j"ii,iiji;,-lilf 

"ti.ljlj, tn1},Jfi '#]ffi:tоmоп yuпshda bu.h7iqni kPsib о.гuчсhi chi5lonl bi, K""*j *b,ii"r, Б
9iiЬЗ,] shацqа tomon }urishda Ьlr kчл8а kаmалlrlsh kеtJk, Lеkiл suLkaoavom,da иqvim kuninl o'zgamrma.lrtr uсйuп quиа,gсrrа isb t"пrааl, v".,.kе.hаg€сhJ eski vaqt hjsobini laqlab, kpviл Am;.,k"d",;b;;;;;;;йi: ;l]Klrnni ,kki malta bisobga killtэdilat, MJsalan, дmспlаdап o.il,".,'";,l.Й

\,]чПri ['|"] yokr, .lkýiп,h,] лl,у.j\ чаоt|лt
,^,U,l,nlo,, |||la||,|,, l 'pi\l, ql,/i ||, | ,,п_,ап ||"

Tri = Т| - ii +Nl yoki 'l; 
= 

'l., Ni+n

,,,,,,1,1 ,lIl(lJ|,I,|llчq,jvJq]llpJn./5llllvb,jl\d,yll,nll,.(nao,,лkFt,l 
"

;,,,,,; 
,],1.1,1 ,.ll\_iFV|,.Ui lваг \,rг,ll, ll hunPJ l*\l,,ll г,,,, ,,,:", ! ll l!l ,il, i,vll|v |пJ 25 mrl Jevrladl,

2.4_ý, t(аlепdагlаr,
',,"|_1,1,1,1d lIl-rпi чllh"gа oy|,1leJ, l-,lllJl ltbJ ku,l,Jl8,1 ьп llb hl.Ul,..5hl , ,ll,|,l l l,Ivlln lkJlрлJаrI dpvi| |d|, ',." ..л . л.-'"-"*q ,,,,,I, ,,n,ll,',,l1,1,1l\,|,la,hJa l1l,- 14/- оllё ла.,rrк"д" r,гд L,o'|gjrrr rrii,r, l,,ll, ll1,11,1 l\hdavr, lгop:kyila.U,qllll .tL,,r; .,1i ,i,,Й, ,i"i,;l иi,, l I l l, , ,l'l, l Ь]1,1п ,\Un.n8.Jpk ho\hq,l o,1 llo\ l,rr,r,, о, ,лi, , гi,,",-^lll , i,,,l, llll !,17,I illln8 l lIlol lJn, ,hi nta ,1.1 l п .а.Jlя,," r-". ,,,l . ,, ,.j,; , ;;i;;l |,'r,,,| |l\|jILl,,Ild,lI-n'lmitJj,BundJnl,,,hq,t||,|,|,hldlld.lJ,,, ,lnb,,.",l",|",-||,| ,1|,,г ,huItkI Uli,lllлts Г,,l .ltjY"l v" Пч hal ,К,,,у r,"gi,q bol*",,i l1,1l у \l!ll\rlarni aniq]aydi.
ll1,1)lk yikla8i sutkalaг soli buttrn emas, 

^mmо, 
biz 

'shlat].ii8aл 
уillаr,,,,,,1,1,|\,lllиllJllbull,nl'lo'vuk,Ju,,lu,lu,ha,u,",r",.",""Br,":i"o,',,,,o

,,ll,,1,1,,,1,1\,,\lll,aq\lm\,jl1 tt,|,lj.vllBJmL\|,rhl,,, ,,",r,""Ki,B,,,i,,j, ri,i, ],l,\l|'1,11,1гlIliпдljпсh]апr h, r,,ччrmd,, о zяrr ml , ho ladl,llll,,l,,l,,ll,hlг-,-Ьillпа\tgrпdrIJrпл,llqvlln'llllj 
u,lllU,qlJJг,l.,,h,, ,i,,ll]]lr: Quу()sh laqvimi, Оу tаччiпrl va Оу Quyoib tа,r,rrnI. ,rЙ"i; i]q,ll,,i

,,,,',,'1,I,1l. )l',llч^,пlчllдl ov l,,qvilгl J\U\ldl li;o,1lk llv,lа Uln' |-', ,l Il, l\ ()lly,l(ll nlvinll \hLr ikkah tl,rvn,,,,,,,,,,,,,,,,,,,-.,i,,ii,,': ;; ;:"-]j;,.,lffil;'iIi:;":"l];;]- " .
|]||,I l IlIvinri ||,zIlTI zJlпUп LJочlmUllпя,,,,,,,,,,,i, r, л ",,j,",,,"i,i]]iэ"lj|;:i:;T:,;;,l"il',:,ii1,l,,,,l,,1,1,,,,lll1,1l, пrr rrор,р чri,iзп Il l,,lп kапl ,,"|*,,", 

",l;";] :";;;,,,,,l,,,lll \ll,J,1,11,1ll bi,ln nlo\lJ\Irlll1,1j 
'a,,,.ria, b-,i'iKi;;;, 

,;];;;

,,],i,,,,,,]. ),l,, /J kuпll qo\hlln,h,l "r lrnrr]qrn. п; ;,,;;",,,;;;l1,1miпJ "hlJг,,J1 P,,llJ k, Il\l,mov, h,l,k ruяdrrя,,п,,huлкrl, ,,,,l ,. ,|,, \|,||t|, J| | пупl rUhпllц l l- ьп\hllя,| 
", ,, ,;:; l;i',;i;;;;i : ;:;:;

, 
il, lj,',\ l ,lllh\l/Jl\ YLrl,\ \*/,Irпlпs F'tоllоIп suzlg.ll l\ltlll,,klUJ,!l , ,,,,,, l,,l,,llll,|sl oj1,1n luqillldl, t]rarnrzJrn 

"Iorrgi ," 
"ii,, 

,;,;,,, i;;;l ,,1,1i,,ll1,1 lll]lv(riq Ьir yil З65 kun bo.1ib, hаr to.гlincbilK"b;""1 ylri,,Й"Ti.l Lll, ,,l lllI l)l)'li!hli8i bcl8ilandj,
',l,,,lj,ll\ ,Illlb, чll,Ъll \l'|,lInP о'пJ,llJ L,/Jljlч| {UJ. kJп б ýn_.q l ,,,l д,',,,,,,,,,,1,1|,чll,tlп,,,Ul,-8чll)Uk, IIm,п,rч "r,",',q,Вurу,,.о о,,,-, K,"n,,l |, l,,,,Il- |ll,) \ lld 1 ,1, h \Ll/,lL]Jn u,lrar, ll-rlnrпq,,,r,i",*gl""riK'"",i, ll,,|,,lll1,1,|1,11,1, J\b !_klп oldlllpl ,ап,jlаlБJ 

",ь, r,,, .o.i"i.i,,,,nl,,,,,,l, ,l,,J,,Jl,ýllu,Jh,lь,l,Rlmр"г,,, ,,.,B;,i,irrrl,,,i,i ,;"':;];.;;l , ,, ,1,1l l,1,1ll ,,lг,lп l^yi\Jдi J,o.Jl lаq\:llц,d ч,lп8l l\ln\,,lnl 1,1lltlsh.,,



Чiго' чlJJl vl hlr |\|0\Ot la82 v, I пlj
,,,1,r, llor, R,,ro, гr r .1ul r,tl., i,. r,., l,,,, ''l"llJ,]q, J,'llll,'ltJ',, mll\,,J,,, ,,|,| ,

, ,ll l,,cl \, LjklчlЬ,,J,пl,,ч,,,q ,Ч,,,,ь,,1,m,]ч,ь|Jrj||||дJ J,.k\ l|,lr,v, 1lglb,,)tu,l h_ll,,Il, (|,,l 1,1J_,I ll,'0 \lj,l, \lчli;lп,,,,,,",.,i;,,-; ,Ь, vlпЁ, v,,lл,lpJ Ь 1.1 v",l , / i nt lпJ.lj l,п ,Ij, lг,,,,
, ,,,,,r', u,,'r,"]d, .-'Ulll v,l],' v'b,l1l,jlql L, л lл п,l. 10U )|',J" \ ,'||,laqlrm, hll"п 0lltn,h оl,л,dJ чlg l,Б!,,l1,1,8ап l,hkUnl l,,,,,l,J"n.l,;,;;t,r\л'J\]l klпhldl, Btrnda rat,lsэ vlllarr,lrnzell ]l,h8| ,о,8,r, i,,,d, t, ,,"д,, ь,,"9 

JakrUl'l'П\|l чпл|аr|п, ,/в|,||
LJ,lJlln,F,ll I|,|l lоья l9r,/ l,,q,, "lJv \ha\l b,'||jJi: r,rqa, ,nt,
пi,оЫrл',лiд,rп i,:,,r',.,', ,",]*,',",i,- 

vJ h,]" \,l1,1 lJb, l \l, ,l",

,",.g,, ь"r,;,.,,,а,g,,,l,-, i,,,,]i;,,,l]i;. | "' 
v'l1,1",lr lu, r,Hra,lпrnц,,r r

l"ou,, , ,un , un 
-u,,t,,,] 

-; ,, , jl,";;"ll]'] i;I ;: jI l l1t ' .i :; ,;ol.)sIdJяi tагч \vlJslda ]0 kцл.,i LргJl 
-

Yrl].]l 
' 

|\лЫп|пд ьп5hi,rп,; 
"""" 

_,,
lU,JrUl1,1,_, QJd,lпq| ч t, j; ;; ,,;"","]:, ,L'ql ''|" 

' 15l lllJ,,lo,1h1,1qlJ1,1l ,

|'^]l'"hhiоhllрlл],,l 
",,,;|,";,,;kJ],,i.,.,;:''"""'llllql(n1,1l\llIj,,\l1,1,,v]l, о,lr'll,"1,1l;Бап 

" ";;,;; 
,,' ;;:;'.];'^'''"nlСlm'п|hплiлr, lulllj l

llr ,,rrrJдallJl о l , ;,, ,,h , 'h,,,,|,;",:;,, ';:,.lr!,h]-g ll l lr, T"qr l,п , , l ,Ir, JIll,
l,пj,ц lull,,п,\ LJloлi\|y ,8l,| 

., n.J",,,,l , '',|'|' 
1l;,lllя,lt,. \jlllпi,lB u,,,|,,

,-,,,,,.,-",,, ,," ;; l ;,: ,],; l; ,1i',l;,]li1 ;,1i;: 
,;;, ,

л,]вU J\rll ,п' 
'(lm 

БnlJr-_ll- lагl,,чl ,l:b,, ]lc,,},jllJ L,"',i, ,,,, ,

|",,,""],:,,,,9,,, 
,,,,,1,5,]] 

\.l,,,l d Lllглb,,hk,,l,r,"i,, ;,;,,.h-.' ,i,sлU h|sohd; о||Ь ы,I||лlUч.h, I{! t.|очlлl l l ,ч,J,п,,l,LJ ddn,,,,.l ,|Jlk j ;'h;'" ":,iT,i'''l';illi];;]; ' ' 
..

Uпlчr Наууоп taqvimi. U]ILJ. 1l1\\

]::,,] ",." i" к;,,ь ,,,,"iti., ,,.r,,,"i.1":",i];':i,";:j]}|.]') i,i ,r] гппслl уildэ, U\rгRl н Sr e5J 5_vIlil,clJ,]|л;Jvl, llld,l, {\.lIl\d;!пl ,*; ;, ," !:l:" 'llb q,,bLI tr,|,nd,, лJ, i|,| ,, l,

"'" 
" 

*, l,,1,]] 
]"о r uл,] lll.{1,1ппl чоlяJ" , ,]; ;1:,*ilr:"" :, 

, 1,'a, 
^;LБ"klJ,,nJ"l,,J,, \i]п,г0 n'lIJ.h,, J l,nlB| .,.,24z4/ 
\а!сlрп€j.l,h, lforlIk ч|lг||jь i,аqrчrч , ,urrirB,d,,n 

t <о",'4 'r", л",,l;,',;,'",,i;:\lJtкJя,l, Yi л' 1q 5 сtkLrпdsадlп,l uzuп cir rп,,Jrl,i U \,P, I:h .,c,,ib n "u,i,,,i ; ;; ;;l"" ::;ji"]''i [,il] i,]l;]J] i;liчпьl чоIнапг|,Ео|| |л k llollJ,tr,nlnIMlo., 0lгk;",,, 
"",,,\;,:J,;;,';i"':;;,,;\ ll l\ l'lli IL,) чоп, kJl,,ld",,,l,ц,,',,,, i:оп u,t i"m u,lql] kFlal hо lJdl

-., 
"'; 

:f,i,,r, T';:1:i1:.j-" Y: :::::li,l,:l;lj;i ji l].i, ^ "
. lrnodlk 0чпjпд drчопrцllя] 29,5JU5!,|,n.ak ll ,pJk\,ld;L,,,,orr,,l,..l,K,"".,,"'"Plk vl| ' ''' lUq':Izz |'|''
z {n u, L 7 m v, чп\|,, ;,, ;;,; ;,,., :;]i,J j,-Jjl1;l 

;l 1,1лl;]ll,] i i,i

,1, 1,1l,: j||,|,It,.,l,,v,n,lJ'Idl lIUnl" tlJt,,jln,\lglPa \алlп Loll\lll J,lll ll,|,, i,l,il,,,v],llllIJ,l|||',Jrllllл,|' l1,1L,.lh,l,
',,llll{ll j/ilIik siklli yok' ''oktaeLcrid'' qndiпliy ]]obilda ча Yuполistолdа, ll1,1lll1iпl bo,]ib, u qadimgi yunon *t,"rogi kr"o.t.ol йi;l;;.i;;;;l l,' 1,11, 1l,|l,, k,l'" | 8 l | || UplK f lllo_2 /UncJ l"nq ol|,|d,l c,,l,,n IJ \lп,,dlk o\l,,,,,,lll |,Il|||,||ч,ll,qОll\iпоLl k,jчл,,lс JачUmцl,ql 

'"z.,s' 
p,,"",,".i,i,l

, l,,,lI l,,| , ,,I U yll |, Jri.l l l,\, p1,1j1,1 k"ll.n,'J" .,,"',p"r r,",,,.,b'."""r.i,,',,,,,nlllll \1.1,,ll l,'\ll'l, \lllIl k,,l.,nd,ll1,|,lkIlIqllяan,
\1,1,,tllll|,,,l г| |m| ||,,Ill .,d,, nv 

'Jqv,m Ь^'уlгh' \',t п,,оыr, ь чuьr.lnr,Ll, ц,,l,,l,rl,lt ljll\1,1lч lllUсll]пlолii]глlхр M,Il
,,,, l",\|,,,,|, t i",;,,,;;,;, ;;,,,,il,;, :l**Jii;:x],T ;T ]l :i:i:i ]

]i, l,i;,, ",,,, ",,,r, raqvrrni rit t,;,b,,l,, 
"", "r",,'.'i",,",".,".i:J,

, ]'|,,v \|' |llч,l!1,1л (JIlgоll-л l,,Ll\lTlP,, w'tlstlo,| i Х ll.)) v r.'ll ,,, l,,,,,,,1,1,, \ ,, - oz' lc ui', зz,,"r.,, ,",","',ь*.",,,,,r , , , ,l, пl 1,1 l,,l, dundn J4 qaln ll,v vjl ,, о,,-,ь 
"i,., 

i, ,'с,'*,rlд,,Бчt, | ,,,,, lr ,l, l,, lll l,, lvUl U2,'чll )llJ lv,пtlо l hlJlj\ vil UU.h, ,ilJlb lut,,hIl, |,,,,,|,,,,,,,,|, |.| | _l,,|п,,с o,i] I],o ч t n;rrrve r ru g'rr kct,lar:

Х 1t)76 (,22+|1976 - 622) /:з2=1з54+42=1:]с)6.

,] 
" , , ,,,,,,,. .,,, 

"" u,l ql,n lU. \1-1, 1,1,J

, ll,,',l1.1,11,1l,,l,',jпlU\dJIlnPi1oli,'tp"ч,,n,л,п, 
l,,,,,",лt,,,,, r t,L,,,KrIii l l,,lll1,1 1llIlll,|H llU(t,b,,,,b с,,о-,..]

",|"l,"|,l,, l1,1l,|,| |||,l\\,,, ,"o;'_u';-"; 
"'' l'l\llпj busl lB|'очп^"lmlvJ"

1,1l,,,,l l ,J, 1,1J\ lllll lt,lm } llll,.ll lJl,,ndJ,l \lll. l,, ,UdJ ал|л лm,,,. Д|]|.rJ,,rr,,,,,,,\|i,llIlr|||l|1,1lo, IUll\,ld,,lJq,ll ,,.,, B"l-, ,ai r,,""b,,,,,,alo,l 1,1 t ], Ii],,,l, .,i1,1 1,1l bUllд.t veйdl Bll;,r,
\! 1,1ll l|l,v]!ll l|lппlklп, У aniqlik kundalik htryot uchuD

N1 l.Jlll1l г ,lstпllюlп, nratema(ik va shоiг Umаг Хаууолr [xl аsг] taklif, l,,,,,,l,,,lll,,v 1,1,It lllll v,l1,1dJ lrJll | ап,чIldlа,8",
, 

ll', 
',,,|1,1l,,ll \.lлlпц JJ\UInItIiPl i1,5 voki Jot, ,UlkJJJl lLlo.d|, лгmU],l,, ,.ll],llllIlls,n,l,,.ll .1,1.m,\l iuliJп vi fiпg^пd,l 

',о*,,,ь,,а.,, 
.,,',,,| 1 ,1, |,,,,,,l \,,ч,,Illl ll,|\lnl],lllnl l,J,h,, ,'.'',ii;iъ,,;, ;,;,;",.;;;j;;;';l,,l,,l,,,,,,,,| '\,||,, l,,l1,1t,l \lli,,п,illс vnllil l\l r"l Lr, h viId rл kpt iгяr lrJir

,1 :: i ,i ' ;|1';;1 "у,пчлль, ,l,".лi vl,JJ 
^eladl, vJ ll, J,] yl|lik, , ,,ii , ] ;л,,, :.;i,iii; ,:iii:"iii:i:;;j;,!],li:i:ji ii;;:],"',1,,: ',,,,l,,ll,Ivllllгll,,l,Ulni,,l з..,,qz],,,n.",',"iir.i,Jl,"''

, ll,, 
:',,vl t,,,t,,t v,t ,l,ч,,,,r,чt,д,,r,п lJo,,.'42lUJ aliBl u.nr3zz ,u,n,n,,l, l ,,],, l, \ ,lll | ,,,,, v|].,,l 1,1l .",л, ,,,," b,,"ai..n,,J,,r,, ,-",", i,,l,iТ

l l ,|, 1,IJv|,ItIJ,l|| llJlл апlч. l rkln ь; ; ,q,,",.ll',, .* i" , il ,li]|,,1,1,1,,,Ill1,1v,lп1,1 n,,i",ua,.,t-, *i,,,r,., к,,",.р.,,', ii,l ,l|,,,,,,|,|||,Il'|,,,|,|,h,l,,аlllllц\U\],lЁlпkull,q,r"С,,",L,]','r'' 
;'.'',



l{Jll vl,dJl,_vll8l П,,П l lU'\ 1,1U .uгl1,1,1Lridl, п ll \ lll .],l} l- л l\лl -lljl\l l l, ll,v l'j,k ] lll,,|,,.]Lr||\||kja|,\ll, t,IPJ,,,Iu IvUl,,t,".l,,,'t,,, r.,, ,,,ыr, , ь,,,r|', ,,

_ ,yil,_,|asllo alпoshu|i vа i|\iqt!k p.yOslori, Uuчп.л1||,д )|,|,лJгrкJпd lHl mUh lп pJvr|JrqtlvJL]re]|aId|г,
'l,,ll: h lh,]ы I"llдkLltllk, Qr,v,,h I lllublv v lliln .l-Jго"п,Illпlпllч

)alll l,\hltBa o|,\hd,I nk\Jln,lt l nl,qI lJa kF\Jdl \рrлlлд.himо||\ ч|Ilлl\пJпоа,\ l го,IUг|,i bJl.Ul |,o5hlJIl,nlI
22 iyu|l| yozёi Quyoshturishi, Shino]iy уагiпt shаrdа yoz boshi.

::,,,:,:1,1,:, ],],]::,,," *,,5ll рпя l, lll l mlqdUl, ",,, g. u"r,,,i,,,n,"E.u,,,,,
i:]11il1l9lh]i 

п,, h l kull,JivnmIdJ d,,v,,lJln ztsаlm Ivdr, ih:mutiv 1rrrrn ,)r rrJrKt]ndUZl .п8 u, lll lal ub,v чJ,lm \hаrd; c\J ,,ле U|\qц bn'| |,Ii,
Z.ij. 

:еt]q,аЬг: kuz8i tcngkun]ik quyu.r, 
"Ku,tu.n, ku2gi tenяku.iikltllчla()d,,l,,+lui,rtrrh,tvlrin,h,rrr,,,,r'r,l,,t\,.^,,y},,.;,il',,,,;,';l',;;

l]os'ri

л_,_'2,1e(,lhl:ql 
llklЧ,l\U5hlUl,,ll,,ч,\лbosh,,QJyUshl,,neJ,lljl,h)UBlJl,

епь k l'la lлIчd^r: ,' ,, L,lvplJJ,,\hl,.^ll u,,,.,br.a,lu,,tuo"n7q,,q,
tro'ladi,

Yсг ShаrlпПrg 661ЗЗ' tp !+901 va 9011: Ф j 66llЗЗ'k_"пglапlаliIl
оrпsidадi sohalт8a фчuq iqlim роуаslагi deyiladi, Sovlq,,rrl," рЙi.,il,,lo'J l],,,l,,,jlPrllllи"l Y,гчulЬ|,|,|е,,,]|1,h,,чJ,JlпL, |,,l,uyplla; ||L]U\.,lj

KUnl,,l ,.1i \ | , u п , l | | k n D l , | | J l Quу,qл l l,Iun1,1,JIc ll .J| |,I{. паl lгlлlltg.,,пi bi, lJn,l ll,,, оудJ, l,,,l llb bn|.|Jl,
Yегуuz]пiпg 2З"27'<е<66.:]:l' va 66.ЗЗ'<0< _ 2З.27'kспglаmi]аIl

:л.i]:l :| 
,",] n, 1,|.nl iql m pJv1,1,,ll"l !l,,,],,,,,,",ll,. p.;,,,i;,,,,ln}li,rlgaltpul,k.lJld,lQllvo\hn,ll kUlll,n]ч,hbUl"orv"Lr-r rrrri"rrbrl..rn

7, пll,'Jп о l.m l\Ji, п'lЬ.k о'гl ,,ql]m |j^у, ,,8,, k lJ l,,

,,,,' i"p],k, 
l|,/|q,,|| пг,,, id,|ь] in)l l, l,,./,,,, j,z,]zr 

l,, Ju,ч,,,п

,cll,\,,l v||aLJaFI iqllm |,.vJ\|JtInI uljv,+hil,пB l U,,,1n]J |,,,IJ\,,la(!)\,c,l1,1\hlldi]'A\1,Ial,|llгpuvl,',,llY,1,1l1цOulu:rrrrrnrrr]rr,ru,zл,.r_
a,jOIlUl Jvl,rl||s1,1d lPl Ul7. r l l \ tl , i \ _ l l , I l l d , п lo,jl tj.'lq lп, rtrr Ycr п,г_,Ulkrlln, lчl,,п,,]r о'чiпl Uг\,tа lрk1,1,Е|ца п,,lа ll cUhd , D,,о l,], al,t,,h,,k ,,\||dJtlD l ]оу1.1sltдJпliдi tuГJ! lidlr

Ill ll(lll l,sM(tN MtjxANIKдSI ELEMENTLARII SAYYORALAR HARAKATI

l l'l |'l,|п.liIliгпiпgkоDRgUгаtsiуаlагi,sidеrikча sinodik davrlaгi.
КерIег qonunlaIi

,',,\lll|.||,l, ll,,llli8ural\ivalari, \а)),"llJl1.1пв YFlя,l va ('Jvoshp,

] : , : 
, .,l',ll1,Ig llt lпJч!U, v lz\,lllJпБJ utагл,пg Korrrrqur"u,ratir

'' пх;,h

З. 1 п sDt- Say! о пПФ ko л|ig ч |а L\ io !о ri,

lll li1,1llll]llritliyalarчuyi чауuqогi sа}уоrаlагчсhuп tuгlichadir.

. 
l|,,l,,,\v,,1,1l |lll l IJq || ||,kl|J \J\ч^rа М.гkUllу \J vFл,.l kiliJl Ul.d

,' ',,'' 
,,','.,':', 

,ll,IlU hgJ ч|чiпroq IU\l,Бhяап| ч.lIUIj q,у*ъ ,,,oi,.l,
],,,,,.,:", |, l,', l,i1,1ll lj,uJk 1.1JпJ,Ji1,1r vl avllлi,h davllJ; i".b" ,,.ЬЦ,|1, 1,,l ll ,ll,,1,11,1 1,1г,,l qllи чWuа {v,v,v | ь.||п Y", 1.1 ",b;l".,;,;;, , t\ ll,,t, ,lttt,tlttIt,i,k 0\п,оппlлв thJгqdJп Е,-ьs" tJmon уо п.l,,h;]
, i :,,,|,],,,,, li,,, "",,1,п!,,lп ho ьiп l l,].u,ml, ",*". q"y^h bi,"" i"., i,l\lпг,lп vlzlvJldlel kплl|вUrаL,|у" lIlQUy05ll bllJll qDyl,, 

,| 
,l,,l, 

,,|,,(,|,|,|,, 
,,,r,,t,, ,rvvor"rirnд g".]*",,i *""r".i*, u,-'h,]lnе

,,ll1,11,1l :Ёl l,пв bolJdl, Uлlп8 8"llol\enlLk uzUnlaln.bitl,,,,,,, ,,, |,, |,,1,||,l\ ll:rlп1,1ltlБl / да lеп8,8роýопгпI\ m lso'a LY.,1яdсЬJ,,lr,ll1,I,,,l lIl|||ltl1,1ll, \,NvorunngI,urlh,,itKo',,n,.t dj.","l,, , ;,:;;;
,,:,,,,,,],,,,: ,,,,, ,,,,,,t,l,, thlll\lll loylalгolldJlPskJllvonali,hdl{lJloJ;

llлл lll\hui.hiI llalJkJlhnadl, ..i,_",a," y"q".,J;l],,v,|,lll, l \,tqlл lot,1 l Ьл,|8апl ,-t un lo.inr"ua,,-s.u,.,-
l, l,,l,,n U'рlrllеап Ьо 1,1,, l"l.,l,pda ыгоq.lrklidаglir, ]],lllll lilllill(tiur solrg Yег'I, ýаууога csa. ikki va7iyatla.iga siljiydjia-;

тазhqi D|.лсiае! tФi9'lli



va g'аrЬgа, QчуоýЬпiлв o'ng tomoni o'tishadi - 8'агЬiу uzoqlaýhish yoki
g'агЬiу еIопgавiуа hoýil ho'Iadi, Ьчпdа 

^}. 
= I - i.o < 0 va l>lo,

sаууоrа Quyosbdan oldin botib, Quyosh chiqisbidan oldin оsmоппiпg
sharq tomonida tongi shafaq nurlaгida ko'riпadi, Sа}уогапiпg о'гоq
fazasining qavaгiq tomoni sharq, уа'пi Quyosh tоmоп qагаЬ turadi.
sа}уоrапiпg g'arbiy elongatýiyasi огtgап ýагi fazasi ko'гinish davomiyligi va
gеоtý€пtгik паsоtа ortib Ьчгсhаk о'lсhаmlагi esa kamayib boтadi. Ma'lum
vaqtdan sо'пg sа}тогапiпg turishi kuzatiladi, uпiпg teskari harakati to'g'ri
yo'nalishdagi harakat bilan almashadi, nihoyat епg katta g'агЬiу elongatýiya
дr.. = (r"о },). hosil bo'ladi, bunda Yеr bilan Sа}уоrапi birlashtiгuvcbi

to'g'гi chiziq sа}уога огЬitаýigа urопmа hosil q'ladi va l-io=900 - 
^),- 

(З
vaziyat). Endi ýа}тога diskining уагmi (faza) bo']adi.

з-2 rusm, sаууоlOlллlh!] 9rtпlоqsiDlол hоmdа |a'!il t vO le]oll ho|okotlolinilushuлlпi\h

tjпg katLil g'.гЬiу clongatsiyadnn ýoitg sаi,уога QuyoslrЁa g'a.h
tоmопdап yaqinlasha Ьог:rdi {4 vaziyat], eloлgatsiyn kirmэyib, taza огtlll
Ьоr.dl, зеоLsспtгik maSola огtiЬ boг.rdi, tonggi kо'гiпi5h davoo!lyllgi ktrnlayib
boradi v] пihoyat, Quyosh bllan лrqогj qo'shilish (5 vaziyat] vaqtidir ko'zg]
kо'гiппау qo]adi, U holaLdn S.rууога Quyosh огqаsigа o'tib kelad,,l = il, 1-11

= 1800 geotsentrik mаsой o'zininд eDg katta qiymatiga егishаdi, Ьurсhаk
o'lcham епя kichik, Гаzа esa Ьjгgа teng, Bundan kcyin sаууога Quyoshgr
nisbatan сhаргоq tshагq tоmоп] sjljiydi, Uпiпg shагqiу еlопgаБiузsi
boshlaлadi, L]undir 

^2. 
= ?. l0 > 0 va l < l0 geotýeDп,ik пrasota va tаza kantJyih

Ьогаdi, burchak dlаmеtгi огtiЬ Ьогаdi, sаууоrа Quyosh Ьоt8апdап so'ng
hotadi. Епg katta Sba lqiу е]о пgаtsiуаdа [6 vaziyat] 

^).,,,=(i. 
7,o)ml l0-1=90"

).,,, qачагiq tomoDi Quyoshga qагаgап bo'ladi, ShuпdаD sо'пg, sаууога

Quyosbga Shаrq tоmоDdап yaqin]ashadi, ynлir to'xtash sоdiг bo'ladi, to'gl,i
yo'nalish.lagi hагаkаt tеskпгi yo'пalish bilan abnashndl va nlhoyat, уапа quyi
qo'shi]iýh takmгlaпadi.

l l l ln - !ilvyd o1011illg kor,innla sntпo|]siпon ha.akorinl yushuлlirbh.

l l !,l l .,.lуч(r,Jliп, Yсг оtЪitаsidап kаrtэrcq огЬitа]агdа haгakatlanadilar
, ,] ,i rlilll] ll,Zli,]i Yсг tezIigidan kam, Qo'shilisb deb ataladigan

l ]r,llI l]l ,l ry,lLll |,.lуу(л,а ()uyosh orqasida bo'ladi, 1=2,.0 va ] l0=180l'. Yеr
l,,l ri ,ll I1,1llll (lllyosh ckliPtika boylab sharq tomon sayyoвdan tеZгоq
]l ll ]i llll l,!1l , lVy(ril csa shu to'g'ri yo'пalishda htlгakatlanib Quyoshga
ll ,l l, r , ] rl l(l.L lliki{li va shагq tomonda Qllyosh chiqisbdan oldh paydo
|],L | | l] i, ll ! у LlZl)lllil5llish огtgап sаri sаууога Ьагчаqtrоq cbiqa Ьогаdi,
l,,,lll!l 1, ,lr!,,ll,iytiIli vil ЬurсЬаk diametri oftib Ьоrаdi, gеоtsепггik mаsоГа
, ,ll1,1yill l!l1,1llj, (i'iп,b U7oqlashish 

^t=),o 
7.=901' bo']ganda g'агЬiу

1,1 lll ll,i,, k1,1lllIllllrlsjyasi hos'l bo'ladi, bunda sаууоrа tunnig уаrm'dап
i lll,I lll l] il l l yl"llillisllda hагаkаtlапiЬ, Quyos]rdan огqаdа qolib bo.adi

i \. , ,, ) "" 
(,smопDiпg qаrаmа,qагshi tоmопdа paydo bo'ladi -

1l,i!1l , lLll1,1l k1,1!lillulltsiyasi, bunda sа],уогапiпg Quyoshdan kechikishi
I llt) v,| |.I0.I]Un.lay vaziyat sayyoranikuzatish uchun еDg qulay

,l ll ll 1l1 ,1,1lllkL k.llцurOп chiqib, tuп bori ko'rinadi, Yсrgа maksimal
\ l lllr] ] lL r!ll, .llllllilll] uсhuп спя katta Ьчrсhаk o']chamiga еgа, Bu paytda Yеr

il l llil l|l vll, lil,lli, shtпiпg uchun Yerda8i kuzatuvchi u.hun sаууога
lL 1,1, |r l],,l l l!)'lil) tuyiladi, sо'пg qandayd'г vaqt tcskari hагаkаt]апа
li, l l r\ il у ,,1,1 l()'Il]lydi va nihoyat tо'g'гi yo'naIishda Ьаrаkаtiп' davo'n
] lIll ],|] ili1,1l ,,llllnll ()g'пrаligi tu[ayli uning kо'riпmа yo'li ýirtmoqsimon

li l, 1.1 lllllrlllrlI kcyin sаrf,ога asta- sckin Quyoshga yaqinlashit)
l ,r r l l1,1 l,],rlL ,,.lччl,йпiпg botishi Ьагvаqtrоq ýоdiг bo']adi, geotsentгik



пlаsоtа огtiЬ Iroгadi, kol.iпnll ()'l.hапrlап esa kamaytb boradi. Sауvогапiп1l
Quyoshdan shагqiу uzoqlashishi 

^/.=). 
i"=s0'' sасhа kanraysana:i sbaKrri]

kчJdгаtuй koпllguйtsiyasi hosil bo'lac]i, bunda s.rууоrа tun;:r.nlida Llotaii]Nll,J\al, U,h,,,lл1 ,1,1l ,q 1lll,,ld,Fll., l,",ппJ t; jrla\,-| ,h,l1dan , ,|:
(J,lvU\ll ll,Illl, d,},,lllllлlvIUlaJl 0Jvn,,| Ь,I lп qU \ll||Б| | лr'|rЬ,J|,о|

,, 1,o0ll !l]l ',jч,пп{,рj,| 'll\, Ul,,g- l_L| || hlJ,jл рl/glБJ lll1rkU,,l|,,,
i,1.1JI ll 

|ul, 
p, lld, U \,lll т, Uta.n ,Um,nlJlll л,lkа-llсJJl ll,,".ll\

ltJllIJ1,1rl h^'\l,hl ,"\\пlJll LJlJk,ll ladv,,llll lL,iчl,р" Kln.llllJd,,Койlltllпlпр h Uhrll ,lalt .o,J,lllnlJn llUlJa К,г1,1 ,Jпп.rlk yol L,ill,,,,l\иl l],lгlll; l1_1,]/Jlld,ц, u,,l.Uп|чJll, ||,1, 1праJl vl Y"ljb| 
^,r,пUm|у|'I |.Пq /l k lUbI Ь ll],Ill l р ]Un cllJJl, BU ,,пlUпlJl nl l/mu,,l JU\ 1.1 lвi1,1г.l l l

lbol Jl:

, l.qoпUll Н|,1,1,1l,,lч\,,J||,]гU|\.,|| lllпlId|,Il|г|,I(пlы, lll, о j|,,,,
hJl l k l ' l J l l , j 1 

, 
1 l 1 , 1 , 1 l ,,i1,1,,lll l1k,l\1 ,1,o ,n t,rr,r,, L.t_r,,,t, ln\lJ,llд,,г, |'li1,1,1

огЬitалПlg kntta oi]i А]l.,2а, пrпгkа7' О va Гokal lnasofaý; ОС = с lro'lsi|l0lhlJпlllqOUf ,l,b,,,llP\ l.],l luчlJ\l,J-J{пв,liч епь D/.lInuql,,\l д ,,,,,
l1,1i\ J",l],,li лпlI l U чг1,1в l 

,ll ,|гlo',,r ,",zlg,r ,l, r п rT ,,r"llar' н а," ,
0Uv..)l lllJlidl l J l , , k l I l | | | \ , I J J п , l I Jn,llB |,,d|_\,\n'lUI d"b аl ll l,L,,q.||Ul..l||t,k ,ll-,,,l,] , ,,'7g,,,h .ula4l \J vlllnilg l1,1lgll рцllJl.,sa},yo.anin8 огЬit. аgi vaziyiti г r.td'us lekto. u" b.rqlq'iy .linin"rlu,,

l,,jl l! lj1,1.,lv, ,c,l,] l,,1l ,п_,, ppl _,,||!,|,,,
hUrchak uz()qlirshisni bilan ]пiqlinacii- r _ г]dtus vekto. vir li llaчi(]iy
алоmоliуа о'zап] еllцrs reпg]aDilsi огq:rli hоg']апgiп:

, = r{L .)
] r .cos'

1.4lо\пr.\о t.,лt.аl-r \ q п!цl

, bu уегdа е _ огЬitапПrg ekssentrb-itetj. Sayyo.a огЬitа ЬоуlаЬ to'liq
ауlапiЬ cbiqishi uchtln kct8nn чзqt oralig'iyu]duz yokisi.]eгjk avli;lish .tavl;dFtllJdl BL\,llr^l,.]tB,J,l ý h"q1,1 ч,l1Ulлаl\,, j ,]|л,llJo s,, lI Jы],|.,
I"l1Ul 

," l "пн l,,.ln\ qlvm ll l J_al,Iq 0 p,,l:"l,, ml\.l1,1 ч , ГlJ,ll;
kJl'lчlvln,,l Q qlhJl,l tn0 ,,,pllv lл,БUlа,|, ч ,l1 ",д,i,а, чuп.t,

l , !,,l],,| .l t,,l|.iiyлrasotisiesaQ=л+c. Yсгdпп (]uчоshsасhа
,J,,\,+| \|\l.п|,| ,d l пJ, -ol, ,l, л ,. , a,g, ,,i,,,,",,

l,,,,,]l 1,1llk (a,h,l dсh ataLxli. Zilnlon.rv'v ;'lchov],.
l ,,,, |],,,,,.]ll k|||,, | |-пн.

ll чп лll l' Ilt1 .I0лхп,] Sitууоrапiпg radius чеktогi vaqt oIalig.iga, , l, l , l,ll lл]'],],lп yuzalar chizadl, Аgаrdа 
^tl 

чачi oralj;i;a
, ] l l \l ,,,,,lll|I1.1c\,l lJrPlyo.jni bosib о'tдап bo'lsin, xud.ii shu vi.t

,,,,,,||,, |,"lIu\ \,,LIn|| ", tp r г ,.tr"ппiпя vrz" ;t t,, .
\,,,,лll \l.,,l,,плi ,llzld,,' .' \louno,; 

.r,. 
, \Jччil.rлillя

,,Il 
', ,lц 1,1 , ,,| l/ lJlч lп uu., t, un .,,n'"..,,t 

'",t,g 
a"i,',a

,,,l,,,,,,l l,,,,l l,|ll,|l l,,_ll. 
' 

о
\, \, \l, ''"/ 

р",,п|]г|

,llLl]l]rr]i lkhLlп, l(сJrсrпiпд ikkinchi qопuпiпi Ьоshчасhrгоq,., ,. ,,l ,r l ,,1.1(l(| i,ll({,Zligio.zgaппas kaltalikdiг deb hаm talqin etllaj;,I l' !!r,l ,lllri1,1 l|1,1lL)llI h.lгilk]t tnntdori molncnti timpuls;romenti)
lIl)ltl]lliлl g хUsцsiу hоlj.i'r. lkki jБm mTlrlбinin;

Ft пюs гavishda у va х да koт.iytjrii'b:
,,l,,, r, Llrl, llll(1,1 kl(h Dlаrl(i7'у ckanli8i, \,а.пi уF,=хFl sаЬаЫi

l,,ll, tllп1,1lll ЛgJг qutb kоогdiпагаlаr sisteлrasigir o'tsnk,

l ,,,l ',| ,,rrlrtl lllljl]l) l]пg kJtta s,r tczlikga srууогJ peligel]yda, сля
l l, ] !, 1,1 |, , , ].ll1,1]y(iil cgJ bo.la.i',

(afcliy (ретцеtiу]

l r ld\Dl. Кl||lеlпiлq ik]anchi qапuhi,



Керlеtпjпg Ьu ikka]a чопuDlаtiпiп8 hаг Ьiгi alohid.) sаууоrа ucll!l!
harakat nlasalalaгini ycchidr. l(il8 yilga ke]ib, u о'ziпiпg uchiпchi cmPiIilt

III-qопUп- siryyoгanl slderik ay]anish dачгi 'Г kvadrah Uniл!l
Quyoshgacha Ьо'lgап o'ftacha masotalarining kublaгi8ir [оrЬltаlагiпi kattJ
уаriпt o'q kuЫаrigа] tcng.

З,6 rаslп. Кср].lпПl!1 u.hth.hi QоаOпi

,{gаг bitta sа}уоrапiпg siderik aylanish davn 't'r va ottacha gсlЬts.пп i]t
mаsоtЪsi al, jkkinchisayyoгa асhuп Dюs Iavishdi Т, чi J? l.r.gil tепg bo'ts.]

u,lJJ ' " l,,п.t,,rl l L|.IJ|j 0l,\",
l

sistenrasi uсhuп о'zgагпrаs kаtга]'k bo'tlb, Керtегпlпg uchinchi qопuлL
konstantasi deb ataladi va uпiп8 qiyпt.ti qabal qiliп8ап o'l.hov hirliklагigr
bog'liq, Лgаrdа Т лi Yerning aylaniýh dачгlаr а (yulduz yili] va а пl
аStгопо,пik Ьiгliklаrdа t._b.] olsak" unda Yеr uсhuл Т=1, а=], ЬUпdпп С ],
unda istal8an sayyo.a uchun'l''=ar, bundan kuzatuvlardan olin8an Quyosl]
atгofidagi оsпlоп ji5mlari aylaniýh dачrlагidап (yulduz уillагidа) ulaгni.J]
о'гtасhа geliotýenn,ik masofalarini (аstгопопlik biгtik]aridal hi5оЫаЬ chiql5h
nnlnrlrin ho'ladi, Кер]егпiпg З qопuлПriпgапiq пЕгепrаtik ifodasiancha keyin

l, ljllllj,L1,l\I|Jlql,1lJaяl, ' u ,lruv"r.l,,rn,*,1,1lr,l ,, ,,
Т.](М.,h]) а]]

Ьо'lgап jiýпllaг mоs гачishdа М1 ча М, massali jiýmlar iltrofida mustачil
har.k;rtlanuvchi jkkita sb-tcma olingirn. IIl:rrnjng katta уагim о'qlагi al va а], ll
Nуutоп _ Ксрjеr tbrmulnsi haпr deyiladi, Ushbu aniq ilnrnUln qntOl
masa]alanli ycchishdl qo'llJnil!di.

l,! 'l Y, ! | ,l Hid, ta гtl illg sutkalik va 8о гizопtаl paгallikýini hisoblash.

ll, lll!ll1 lll2is nrasofaпi уогitgi.hdап kо'гiпmа ЬuгсЬаgi8а рага]lаks
,il l ll , ll l',l1,1l],11(s ikk' xjl bo'ladi: ýutkalik va yi]lilc Paral]ak5 htshunchasi
il,,ll, l,i.l,]l lIlillaпib, xusLýan, уо]itgiсhliгgасhа Ьо']gап пlаsоЬ]агпi
,,rl,Il , ,ll llIl"l k(,l.xli,

l)!ly] j,,ll liist.,nJsidngi jismla.gacha Ьо'lgап mа5оfа]агпi aniq]ashda
l , l ]ll1.1,1,1 :;ili,lidi Yегпiпg еkчаtогiа] rad'usj RY".=6З78 km o]inadi, Uchi
l,,,ll], L l,Ll l vtnl],l! va tonlontari b'lan Yег гаdiusigа tayanuvchi р Ьuгсhаkkа
lrl ] llL |1,1,.lllilks dcyiladi. Hosil Ьо'Igап uchbLtrchakka oddiy siпчslаr

!, , ll1.,,ll]l l|lillilsilk,

d"| _t, чы" 
"",=Enn, 

bo,l,ai.
ýп(l80" z) 

^ ^

з-7-rоsп- PorolokS,

\i,lllllll lt iltill gоrizопtdа bo']ganida, uning ýutkalik parallaksi
llt tl,. lill ll lIlyll1il l)0 gа егishih, D goгizontal рагаl]аký deyiladi, Masalan, uлiпg
,|llll1,1lr l)li lllhllll 57,, Quyosh uсhuл 8".79, sаууоrаlаr uсhuп 1,dап kam,

l , , | , , l , , , , 

' 

1 , 1 1 , 1 1 ,1, hbut.hak MoT d lll ýг . ', 
"",, 

ýгр ýпz, О!JJл
ll ll i,lll l,llllli yoritgiclrlarпin8 parallatstari 1' dап kichik bo'lganiig'dan
Ii1,1i!l1,1ll, lllllllll1illli p=pOsinz ko'[inishidayozjshmumkin,

ln,ll, y()titgichdan qaralganda, Yсr orbitasi гаdjusiпiпg kо'riпmа
l l]1,1] ll1l vlllil( |lrгilUаks deyiladi. YulduzlaI paraliaksini topisb uсhuп bazis
l]l], i( lLn1,1llxI h{,']iýhi kсгаk, Yil]ik parallaks л hагlЬilап belgilanadi va

, ' lllllлlllndan topiladi. Вuпdа bazis mаsоlа 1 а.Ь,=149.6 mln km.
\,ilrlrli ]l ,il llllll (ll)iпl р:0, 0<fi<1". Yulduzlargacha ьо'lgал nusofa раrsеk
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Yoгug'likyiIi (y.y,) _yoIlIl]'likпing biгyildao'tganyo'l]bi]aл tavslflnna.l
BLlfiing U(.huп l уilпi sckпltrllai.lir iГliali]b, кrпgга уогuя'li]{
tezligig;]koiraytiгishimiz lo7iпt, t]пd, l voгug'likylli Il у,у.) 9,46. 10l2 kпiцi]
г.пgljgiпi aniq]aymi7, Topilgan паt|jап' 14.],6 nr]п km да bo.b-.ak, i v,y, пrпl]
astl onomik biгlik]ardagi qiупrittiпi top.iniZ, (] 6;]240 а,Ь,8а teng chiqadi.

Parsek (pk) (рагаtlаks, ча (sekund, sо'7lапdал olin8an bo'lih, villlk
рll lll,,k5, I'Е,,lellbbo'lel,,yU|||P,i qlItJInn!,l|,IlIl|,по,|,,yJil,ll,ып]:

Ipk 'о).}. '0оlо ,1,1., {Ur, ,lП km,

3.З-ý, autun оlаm toгtiýhish qопuпi ikki iiým masalasi. Kosmik tezliklaг.

l. Nyuton Yеr siftiga tushayotga jismlаг tezlanishini Оупiпя cj'Z orbitisi
|,o'vl,ha \.r,,KJlla.l1,1. l,,_.anl\ljllll ,а,jlп,',,L 

tl,,7ll11,1j гJ-пl,пl l,!аdгl',:,
lF.kJlll,горUl ,11,1lbUlih,Jl,qqIn1, 1,,9 ) l 

, 
l 

, U l u л о | J , п l п | l | \ h i \ h 1 о l I U l | , ,

ochtli: г сЧL. Ushbu qoпUnni ochishda u керlег, Galiley, Суuуяспslill

ilmiy паtijаlаг'gа asoslangan cdi. Вегilgап ml massaga ega bo'lgan jisnldaп l

r,,лоi|J,l чоlг,|п т lllj\,lll i,ln.ezjalll-n, J | 
_ "-/ 

t".ч_к,,
Ya'ni, tezlanishga jismnin8 kiлlyoviy tагkiЬi va o'z п]aýsasi bunda hcch
qaлday ahamiyatga сgа eпlasligi nra'lum bo'ldl, De]nak, ikkita nroddly nuq!,L
о'7ар0 Ьir xil kuch bi]an tdtishishadi, lektn u]аг o.Z massalaгiga tcsk;li
гl^|,Ul5lп1l,0о lчJ l lll1l, hJ ln l ll||.h|||q I Fg I b"*h,,d,,'/. 'l_

Л|1.1l llik]la modiliy пuqtапjпg о'Zаrо пishiу te7laDishi a"=al а7 bo'lsa,
l ! l!]ll|,l tc7laDish пtаssаlаг yig'iDdBiga рrорогsiопаl L]o'ladi

Лl(,lllli.l уапа sbuni takгo.tashnniz joi7ki, Nytltonning toftb-.hish qолuпi
,,,lLv||lпIti||aгuchuno'riлli.дslidaKoinotjisrnlari,Quyosh,oy,sa}yoralar
, , \t,llltl11,1. лloddiy пuqtа Ьо'lmау, ulаг ma'lum hajnrga еgаdiг]аr. Lckiл
llli1.1 ,"1,1ll) tortishuvchi ji5m ýhаг shaНi8a сgа bo'litr, ichki Zich]iklaгi Ьir
],lr ,1,1 llлl iinsli yoki ýlеrik siпmсtгiуаdа) bo'lýa, ular moddiy nuqta kabi
!,lr1,1l1.11,1lllaг, Nyutonning toгtishish qопчпi уогdаmi.iа Керlеr
l,,lllrllIll]lliлH aDiq matematik ilЪdasi kelib chiqislri, паzаriу hisob kitoblar
, ,li ]]l,|]lli l'лап sayyorasnling harakatida8i сhеkiпisЬ]агпiпg 184З_1845

1 ll1,1,].l lnJil]Z аsггопоmi J,Дdаms va li-ansiyalik o]i,n U,Lечсг'ус tоmопlаridэD
ll ltr,llll1,1п taxlili asosida sakkiznlchi sаууога NерLцппi 'lalanr uсhidа"
, llll ,lll ll,Jl!)n mexanikrsiianiпivujudga kettiгadi,

ll1,1,1 jismning boshqa jism tottishish mауdопidа llагаkаtiпi о'гgап'sh
, l ,lll lчч,llхпlЬог uýlrЬ! toгtishish maydon ho]ati bizga to'la ma'lum bo'lishi
l ,l,, ],)llishishning o'z' паtсгiуапiпg xuSus'y.lti hisоЫапiЬ, цпiпg ta'slri
l !l1l ! l!,k!l7(l.]g'пa anic] Ilolga teng,'t'o.tishjsh maydon'ni Ьiгоr to'si{] qo'yib
,,,,,lttL,ttt ,ltcgatalab qo'yishni i]ojisi yo'q. Qolaversa Ь! tnaydon yoki
i,l.,1,1r,ll l!)liгdir bo']ishi (Ьuпdа чпiпg hаr Ьiг Duqtadagi qiymati vaqt
l ,l,,,lllll l il'Zgпгпlаs bo']adi] yoki, aks ho]da поstаLýiопаr hisоЫапiЬ, hаr Ьiг

,,L,L l l,lll ц]l t(л tblrish kuchj vaqt Ьо уiсhа o'zgarjb tuгis]ri nlunlkin,
N!,llll)пning butun оlаm toгtishiýh qопuпiпiп8 asoýiy xlrsuý'yatlari

, , l у l l l l , l l l 
J ] 

, l l l zаrrа.hаlаг Uchun о'гПlli Ьо'lяап Kulon qonuniyati bilaD
,,,,l1.1,,ll, lekin bn, xil zaryadli zаггасhаlаr nUqtaiy паzагidап toгtishish

l t! lll llllllпl] ish огаl. r' qarama_{]arshi.
l,,,,vil.rtsiya Jismlaгining о'7аго toftiShiýhida kaEta пrаsýhtаЬ]агdа

,,r,lLlll, lli].tli. Mikгoskopik jаrауопlаг(lа esa tmaýa]aD, аtопlаг uсhuп]
!,,,i, llt;lvttatsioп tа'sir]эпish' sаq]апаdi, апrmо uпgа пisЪаtап
,llll1,1пцtlil tа'siгi ancha kUchliroq bo'ladi, Bunda рrоtоп va еlеktгоп
,l l ,,1.1|r liziilo c]ektroma8n't tа'sirj o]dida gravitarsion о'zаrо tа'siг hisobga
,,li,,i,,,чill Лlоm уаdгоsidа esa nisbatan уапаdа kuchlП,oq о'Zаго ta'sir
li ll1,1l ] (,lnli bo'lib, bunda gravitatsiya haddaп иshqari kichildashib keta.ti.
,lll l,lll|поmiуа Гапidа tabiatda mavjud Ьо'lgап Ьагсhа о'zаго ta'sir tD aгi

l ll lll l",vlБilil ish o]ib boriladi,

ll,,llllll пrаýзlа ikki nroddiy nuqt]ning harakatini Nуutоппiпg о'zаrо
i,ll1.1,1.,l,{](lnuniasosidao'г8aлadi,

|'.I ril. ()'zаго dina'nik bog'liq hо'lgап ikk' jismnin8 boshqa jismIar
yo'q deb fагаz qitingan holdagi ЬагаkаЕ qопuпhгiпi

,, ,,,,,,1,1lll l,ll,,д,, ILl , lьг| nl l, ||,,, dF}|lIJ,

Parsek
, 

**'. 
т*,;

" г'' - *" ]

-ir 1



, , 
Nyuton пlcxatlikasi lJnssik lDcxJ ikn dcb yuгltilih, u tabiaгdagi ota 7n ljhy, I l|,l| |,"vd, Jl lD, l.U,dl ,'1,1лl , lj,l ,,l|\, k,|al l{l|, |,,

ы,]у]l l slоll n'J.LlnnH,L я 1,1lt],l] \,,,ll lJ l,|1,1lJJI| л lгlk ll l Jll j l,, lkl l .],
,:| i:,:"]: l 

lll, д, lиl,\l, l, m,,\ |, пJ 1_1 ll llJk ll l,,,h,,,y"...";,',;
l 'vllk 'l 

ll l.,\ l\]J,,il г,J ]L'lФ llll,IllJ., ,г,Ikkl ]lým rnJ\ilJ,l jundJmelltal аhалl

::]l":ч:.;l;::]r. ,]:;; ";,; ,ili.'" ;:;lij:],ii, jjl: " l::] ];
l]lli,]ji",,_,!lI.,,,"l,j1,jJ,,lwol" лtrl l1,1llnllJil llrlb,l )a.l|,1l,,lt,l,
:,ч1l]_jli]ý,, ml\,й ll,hUл u",",t, ь,.ы,п"о,, tut , 1,,. t,",,,r,,,n,tlarr<l ll|,b JlNUlr,,l \,, лi,1,1r ll,JJllmiv,,ld, UilUI lnд1,1,1 k,,nlJill lL., ,l

,,],:_l1" 
,:, ., vj, пl llla \llJlc,l ,дl hоl.,|п ll,T|llba"lJ ml,Ull lп,,t DU J,l LL]lhU kJ, гJiл,l1,1l)г ,,,,.",,,.,;,,,; ho\lll lп, Jllдnishalan qага]аdigал hnrakat tсDglапlпlагilri

2)с - огьitа еьýеппi.rt"п ["=Gl /").

:i) l_ оrЬiгапlпв ekliphka lekIsli8Iga qiyaliBl.

4l{0 - perigeliy лuqtasiningchjqish tugunidan uzoq]igi.

;] tl - chiqiýh lugunlnln8 Ьаhоrgi lengkunlik nuqtаsiea
!lrпllllпnasi.

6) L0 - sа}ryоrапiпс perigeliy nuqиsidan o'tish vaqti.

v ''ll t,l ,"'l|'"l ,"]t 2 |, ,,] 2'

1,1llll1,1'I' sayyoIaning огЬitа Ьо'у]аЬ ý'dcrik ay].]njsh davri bo.1ib,

,],rl1,1],)',1.tcha sцtka]ik ha.akati dcyilndi.

З - 1 1 ro s m. soyy а l о 1огп i пg ellt р о k о гh j lai-

.\v 
l l \u Fl,,пеl llqlvmlllmJ1,1mLo'],l LnlncUlhlllJ,Pl

',',,,,:"",,,|,,],l,",, it lll ,lnll top'1,1ll, ý,ly\ 0lаll,пя еjl,г|,k 
",1,1l,,""glL llllM, ,l1,1l,I l]Jl,U l S п,lчlJd l Qu\ J J] lovll\hьdпtJU,,,,.,ýJцUIJпiп"\,Ila,|,,\ll l|,rlll, Л i,.l), П Pellglllv г;{]'"Ьllrllt, ll,p,,ui,r..,п, г,r,,r,,, ,t1,1, l lllJl(t,l

',l\I l ,г| l .F. U,Г) U'оl ,lulh lLпг.liлаl ll,jг ,.,.,,|,l l,id lgl ntJ,Ulanll,,1,1,,,,,Jl, lj. , k\ "л,J,k lnUmaliia dРvl,-dl, Uпl lпlч lU,t\-ll\]i U.лu,l М,,l,,Il l l,,ll ЛIlн,l 1lk cltlzJq tц5hUrlb, UUI

,,,:,:,,,,.r,,.'ч, lt,Dп dJ\U1 Pгillo, С пLrчй |ltnllJa"l l _ i l qJ п J l л I l u \ l l

,l, 
l,,,1,11,1,1k,,,l\llorllM'nu.]L]пllnI,JnIi7,Jnd,,McПollг.has;InIblIJ|"dI

lllll l 0ljlhЬU1.1няlЛ\П U lJчlqlу rлоmJl,чJ, ll,kl]|\,n mJ,,,la,,d,,n,,,,,,,l,|,lч,4,|Еl|оtmU'|lаг.||п| :м F -,,пс 
"паг|t,,ап^mз|iуrJоrrJr.]r,

,"; е^,л,;1-D,,/,
i=1|2

, 
d,B,,',.\ 'Р\, il,Jnnng lUcLlv,lI lп,ьJ,,g|.Jl,j k,l,dl, л-,J т, l,jоа l'J, l, ll\тIliпг | Jl!|г dl_ni,'|,]e| ll ll ll lll п ,,,l\ d, у ll' Ctп *л.ti,/

, ll,|,,lllna v, ,hllidl, ll,по l Jпа, lj,|,Jl л 1,1ч"l ,\llv,,|,
bn,l,J, lg,,,h ,r,,tlJ,, allq ч,,лi |,е| рdl b,llLl ljlll j,1,1J ),hllllllJl ,ll,I
lIlJ\ Ll,]

л_. li1 1| 
ча m] qtyпtatlari о'?аго k.skiл rачishdа f.гq qilлrasil Ьuлdхо,,|"lл.lдrп m l\Jll |J.pl ,a,,y,t,.tl в,, ,n ,, , nr ,г,t ,,,

:]::1] :l11k]:]] l,":, lJl,\hU.ldl,,J,|,llпl\l,,1 lllлl,hll чlчпlJlFl,,8-L.,|,|,
:,i:,;ч,:,,:],:,,,, 

,, h,,,nbga,пlпliti alm l,J,lld,в,,1 tлt,,, -,,(r,, l,,",, ,,,,( | l,ц lrrlrле l,| m,r i|,Б. b,l lл ] ,, kп .g lll tlu ,,,lll, ,

.., ,,:',,,] ].",,", 
|.klл,Illsl Jll.,l: h пl,Ыч l,,lla1,1ll o,tHll1,|JlolBl,,,l,

]JU ruп D|| \Jq| ,|,ilUn uлlлq la7^o,,Pl o,1-rr r r r,1111,u,,n, lU ]п b]l,.ll mUhLlJл rmlv llя,l , в j, Uгd l l\t, L U,ly чJ!luJ |]о1,1лdl,,lпl,\, ы ,l\пlпlпJ oll,,ll\l,J l,,ll пr пl vJ l_/|,г||,i bii,ai,,L^,ll,],l.J]Ul ."-bt ,, ,,, t,,t ",, .r,,,n"-...K,. iii\, volIlplts QL\,,,l] llI,,|,,JJll lldl,,л/lll lqll,,y,ll,/llll vnKl bl.,,, lл,\Ь,roirlm| |,lta,,,Jal, y.r ,,|t|пf ,Jп,\ v,r.lu ]ll ,,,уt,,,,, . ,,",". ,;i;;,
у, "ld,, 

,hlл,l, ot lj.la ,lolm^ o'J Fl{lрпl \ ol,]Jm,Lla l.'l l lI,,d,lla!ll 1,1i

Misol t.rгlqasida sаууогаlаг огЬiфsi
чUуidа8i]агd'r]

1)n оlЬjLrпiпд k]ttil уrгiп o'qi- 2т
т

еlеmеlltlагпi ko'гsataylik. Ilhl



Yе]лiп8 nlJssasi va zidrlig'. Nуап)ппlпв butuп оlаm toltb-'hiýh qопUл
Ьагсhа оsIпоп jisпrlагt uсhuп пruhiпl xa]akteгistik kiгtallk пrаssаlJ.jrr]
hiýob]aSbga imkoIl bcлadi (25 гtlsm], XusLlsan, bu qопuп asoýjda Yегпil)]]
massasini hlsoblaydiзnn ho'lsak, !пdа Yеглiпg сгkiп tushjýh tezlanishl v.I
maýsasi oгasidJgi quyidagi hоg']апishdап foydalaIrib, ýhuni yoza olanriZ {] ):
g=cMR2 (|)

Ьuусгdа: М_Yсгпiпg пnssasi R Y.гпiпg ]adjUsinj; G - gгачitаtsiоп

s = 9,8 m/s', R=6з 70 km, с=6,67.10 ]'N,пl'/kc?, М=6,10а lls

з-1 2.rdsm. l']оп.ul 1чг.!d!i е гki п fu 5hьh t.zlo лЬhi

Лпiq shnloitlarda Ьiгоr jism boshqa jisпrDinд toгtb-.lrish m.lydoni(lil
K,,|,l, , 1,1 klUl ld lпIо" , 

' 
,J,i ,,.llпс l,n'J l lЬяlп , pln ,., l,JIk, ,l/l lп ,, l l1,1L ,

va 8'perboIa kahi konus kсsiп]аrlпi Ьсгuчсhi egri сhizjqlаг bo.yichir haпr
harakarlirnishini ishotlirdl [Z 13 а va Ь гаsIпJ,

З.lЗ,а rоsп-Копчs kestloгl vo,а|еklolryala|

,{viana

З- 1 З.Ь. ra s m. Коп u s ke S пlоri v о toyektn г iyalo l,

llllnlhi kosmik te?-lik, |ismlarni Yег гаdiUsigа tепg maýofadagi ау]апmа
, l l ll ll l]l| l .h Цаrish trсhuп kerak bo']adigan bosh lang.ich tezlik Ьiriпсhi kosmik
ll,/lll, tl.yilltli (З.14_.аsm). U quyidagicha topi]adi :

l;,lгilvitatsioпdoimiy[6,67. 10-11 Njn2/kg2)
/l , Y( l,n iпg о'ltасhа radiusi (6З 7 0 km)
Л', , Ytr пlпg massasl t5,9 . t024 kB)
i)i, Vr,мФлФ=7.9 kл/sek

1 лl./ё

: о,5Зм/.'

8 \пб : З,7 .v..'

goy

Фа6* :ё,8ал,,/ё

:,.е^Fф--,;j,:::*

|iопшý kesimlara тrзеktоrir,,l.}

,5 л}lппt О

./ tlп:l* О

/, 
,".,-, ;

|. сrr,*ьы. )
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з-11-rаsп1 L]illлl hi kо\п k telhkko ! Бhqоп Вп !гауоktлlуd.i

. Illilldli kosmik rezlik- Jisnr Ьi.ог оsлrол jlsd)iлiпя gгavitats]{]]ll],,l h ,\|л |, ,, l,||lI vn]J|, |l ,, ,| ,п l pl ll, l. ,,,Jlts"г _,ц р, ri к ,', ,,,, ,
jkkmchl kosmik tc7lik deyl]acli, lkkinchi kosnllk tez]rk osnul;isnlrrrл11
гadiusi va ntassasi Ьilпл апiqlэпаdi- Маsа];]л Y.l uсhLtл:

l,0]=/26лlфll{l]=] 1,2 kпl/S

I]uпсli Jisлr t.ау.k!огiуаsi рагаЬоlirdап iborat bo'lidi,

ll ilr,yill lllll11,1 (олilзd',

,"]=1(J2 1],r,,l+ 
",, i7]

l Ib lnsпl lhhплl Iоlпlkt zlikka .lislцoп jb iауеkгппуаsi.

,,,l l 1 ,1!.Llnlll1l{|, bitil tezligi,
] |li.]lli 1,1 l! llllл 2 kosлrik tezlik.

,] , ,il/,, l )'r,,", r-'=/ty'Z 1]'i29,7sЗ knlý]r+(11,2 k,t/s]'=16,650

З.1 s-.ustп lkklh.hi konпik te2hkko tl 1,119оп jБп1 п ауеlаоrirdsj

U.hiпгhi ko\,ik .F/rk, ll,гl1 tlr, Q,,\n\|, ,|\|-|l||,|л| |Jlp ,l||,'"'оь,, ,l,|,||,|,I l, ,1,1n l,, l ,l, j,^'l ,llя,lл ||,|,Il,|,.,l tc: I l,,, ]llll l,, l ," l l|' l,,,llk,l v,, ,ljl | , , l,l1],

З,4_ý. Оу baгakati va fаzаlагi,

i lч 1,1l rll(kiпli (iхmiпап 1З. yo'l bosib, g'агЬdап shагqqа tопоп siliiydi.ll ,ll,,,1.1llliilvoпlidabiryu]duztLl.kumidaлikkinchibirylduzturku;iga
, lrl l! ll,,lll v.l s]l ta.zila u 271 sutka davomida Yеr аtгоtiпi bi. паrtаз
,llll, l,,1,1lll,,llllrvonl a 12 ta zod iak yulduz tчгkulпi dа bo.1ib chiqad'.ll\,rnlll yllltliU7laг osmonida8i bu ko.rntлra hагаkаti uпiпg Yег
,1l ll!l ,],l ll lIlllIly hагJ kati nacijasida yuza8a k€ladi

ily 1, , ,,lr0ll(litgi harakati davomida Yегgа va Qlyoshga nisbatan tllrli, ] rl nl.,1lll lr,.l]l;lydi hаmdа ЬUп'пg nac'jasida Оупjпg Quyoýh лurlаг' tusbib
l ,li!ll, ll l]i,lll (l!Dолiпi Yсгdап turlj qism]агi t(о'гiпiЬ, kо'гiпmа shakli, ,ll1, 1li,,llll Ni[liada {)yning turlishak]tari, ya.ni to.]a doira, o?oq shakli,, ll,, ,l ,l],l v,l h{)k]zo kо'гПliýhlагi yuzaea kelarli va Ьuп8а 0у Jаzаlагi

.i...

'- \'!f

('/2пl7 t'I (P;l\tl tlltl.) ъ
Qurorh risl.пrrldan..torcl]i

J



bo'lndi, ]]! vaqtda ()у
пrп(]аqо ko'rinnlaydi.
Ikkiuch kuпdал so'n8,
у.i'пi Оу Quyoshdan
Z5-З0 " ýhагqqа
silji8andaп kcviD b!7ga

o'giгilgan

уогitilgпп

dcyiiadi. sckin astn Ы1_I)iгigп Yапgiоу, birnrchi cholak, n ljnoy va {)х]
сhогаk tartibida o'tib hогuчсhi aýosiy 4 ta Iazasiпi ajгat'sh mumkiл,

Yallgioy Pnyttd!
Оу Quyosh bilan Yсг
orasidan o'tayotgantda
b'zga unxrg с]ога

lly,,l,viltori orbitasi tekisligi 6"З9', ckliptika bilan csa ]СЗO'Ьuгсhаt(!, l ,I ,,l tli ltuDdап shu паrsа kol.iпadiki, Оу oIbitasi tekisligi ekliptika, I .l r Il,] li " ()9' burchaklG оg''shgап ekitn, 0у yo.jining ekliptika ЬilапI l llll,ill llu(Bnlaгi 0у tuзчпlаIi deyi]adi va bu nuqtalarni t!гashtU-uvchi,l l l]1,1 lll1]uпlJг chizi8'i deyiladi. Оуgа Quyosh va Yеrпiпg ta.siri гuГау]i
!,,| ,lll1.1l (1liZl8'i hаг yi]da tахmiпап 20. ga ЬчгiliЬ, 18 чi] 7 oyda to.1a aylana,lLl/ll, llll,(li, ()упiпg baгakatijuda murаkkпЬ bo'lib, u Yег аtгоfidа hаr ýаfаrl, |ll vl,|(lil уuгiЬ aylaпadi ча hаг 18 yil 7 oyda lrir mаrtа 0ч r,лbitasi
l,,,1,1l1,1,1 liZ1l,ing aWaIgi vaziyatiga qaytadi,

llv 1,'7llliпg Yег atгofidagi hamkati davrida uzoq уогit8iсhlаг oldidan,,lIl |||,|||lI t{)'sadi. Ko'pinclra учlduzlаг to'si]adi, Оу bilan yulduziarnjng
l,, .ill.,lll i!l1] oddiy hоdisаlагdал h'sоЫапаdi,

l,il(lu7 чапсhаUk ravshnll bo.jпlasin, U Оу bilaD to'silgaлda 0у сhеhdаl], ,ll1,1ll vliчolidl Ito'silishniл8 boshlanishi], shuпingdek, Оу orqasi.iaD to']a
, ,, .ll lllilkllil to'ýatdan paydo bo'ladi {to'5ilisbning oxn.i), BLl Ьiriпсhкtап,
,,1,1,,,,,,1,1 ,,llt, hаl, ,]lim"lп lU.li klch,d "\aгliJ_illi ;l klл, hld"n (Jчп_
,,,l ,|, l , ч,Jч,,g пi kn'r,al"dl Т i-,li,,,nlnts bn,1,1 lлislI v- ,lm,, n Ьо,r,b
r, tll llll ,lлч bcl8ilasb Оу hаrаkаtiпi o'rganishda, shuпiпgdеЬ Yеr siгtiitaзl
,1,1,|1,11,1l ll]ltд lacogгatik u7un]iktarin i а. iq]ash da iuda kiltta аhапriуаtяа ся.di;,

,\v,.,11,11,1lnP to,1ll,hl klT u"hrJ/Ji. \ez,lalli d1,1,k1 ,д,l Ьоlлап
,,,1,1,, llv,|,I,j\|d|\*kIn lc' lt r,llibbolndl

l]llyllshпing 0у bilan toi-.i]iýhl Quyosh futilish]ari dcb ata]adi, Quyosb
!,r1ll1,1l1,1ll уilл8юу paytidag'na bo'ladi, Аgаг Оу огtr'tаsiпiпя tek;sliяi
|,l,, l,|,| 1,1,| ||ts| Ь,|ап U,Ima |.I rr,tл"rr,d,,, hal уrлgr,л ;,yrr,]a gu1o.h

l,llll.,l)l lx,'lilr cdi. Дпrпtr, 0у огЬiгаs' ekliptikaga Og.nra Ьо'lяапjdал 0у
\ ,,l|1l ,у |,,t},lida ko'pincha QuyoshdaD shimolroqdaл yoki iалuЬrоqdап o'tajiIl lll1,1l.ill bo']пaydi. Yangioy ekliptika yaqinida, ya.ni Оу огЬitаsi
lllll, ,ll ll llilп hi,o.tasining yaqinid:t bo'lgandagnla tut'l'sh го'у Ьеrаdi-

shаdпlпg k'chkfia
qlsmi kol,inadi, Bu
vaqtda Оу, qауагiq

о пggа
tQuyoshga) qalng:rn
iDяichka о'rоq shaklida
ko'rnladi. ov db-.kjning

З. 1 7 -r d sm. Ц л,r! ho гч La tl.

yoIUg'qisnrini qогJ qisnrjd.n Jjlatэdi8an chiziq 1еrпriпаtог d.:b atal.rLlr ! ]

hаmmа чаqг е]liрsпiпg y.rIniga o'xshi]ydi-
Yan8ioy рауtlпгПlал Ьir hnlta o'tg.ch, Ьizза uпiпя чопrg' чагi!п \lr l

\,lllbi,j1 lUJ | \"|,Il \h,,|,,i,|c \llml .sl lд"l ,,lrl,, iunlr l,r ,,
diskiniDg уогug' o'ng уагmlD' kO'raлri7- i]u iaza bilinchi .lrolаk dcyi1.1,I
\о 1 l,, ), JJ"n , ,lJb vJ,l l, \1,1, l l,е 

' U'll,,q ql,ln, \,,llг,. l,U,ч,l,J, ] ,

Ьiг hаitаdал keyin, ya'ni tо'liпоу paytida es, biz yoritilgaп 0у ;lsK lrlli],
hirmmasjni kо'гаmiz. То'liпоу рауtidпп so'ng Оупiп8 уоritilgап qiými kJпl,]\
boshlayd], kuпdап kunga bizg. уогitilgап Оу уагim shагiпiпg kanlпl] t]illrl
kо'гiпаd', dislrлing о'лg tomonida lro.gnn sari kittta 'kcmtik'' pay.lo h1)'].

'Iо'liлоуdап Ьiг hafta o'tgach, охlrgi chomk bo'ladi, b'z 0у dlskillL]r
.hар yalim sharini уогitiIgап holda ko'rami7. Nihoyat, Оу qача]iq Гoll1,1jr,
chapga чаlf,gап о'rоq shaklini ol.rdj va tcz orada butun]ay yo'qolidi, y,]l],
! lл8l r ll,]yll bU,.ad|,

Оуп'пg kcnna ket kclgaл Ьir isпrli ГаZа]агi огаsidа o'tgan чаqt o'l1
hisobda 29,53 o'I1acba Quyr,sh sutkasiga tепg, L]u dачг Оулitlg si.{]li l
, l,лl\l,d,лг,d \,|-о|,|,,| |л,llчY"rпl|. I l l l , l I J , l 7 l l гд | л , , I Jl,]г ll,, ],,,
/ /,']l \||lK,ld | |.гL \|d,,t k d,,Jt l, hld,l lU'|,I hll m;гl/ ,ц l l1.L, , l l,] ,

Umunan, Оулiпg sinoclik vit ýnlerik aylanish dачrlалi огаsldаg' п по!illl.
sinodlk dачг leIlglaлlasl 1/р 1/'l']]=1/S daD;rlriqlaпadi, llцуеr.lа lr ýl(l1,1]
Оу, ']'_ Y.rпiпg Quyosh пtrоfidi a),lanish dirvri, S _ sinodlk 0ч,



о
Urnцtrily lullltsIr

i , ] , ll l ,,l, ,,!llll \h! nxilish {]isпlпп totilish shakl]da kо'riла.]l voki

,, l,,,1,1l,].]ll Lllti 5l)Jlllапогtiqdпчопr qilishi mumkiп,апrmо to']a
l] ,rl l1,r ]1,1 пllljutgina davom ctadi, ko.pincha 2_:] n]i tlt,lckin

i,, ,] ! , l !l 1,1]l l, (]llyi)sh tO'l.] tutilgan чаqt.]а Quyoýh аппоsf.гаýiпiпgl,r IL !!,,l,,].1 ,Il]ll lll'].ld'Han ko'p hocliýa]arnikuzatisb muпtkin,

l.! lt,lllll1,1.1li,Y!! hilпr hir qапdау qога jism SПlgаr' Quyosh пuгlагi
,,,,,,l,, l],lvl, lJiIll 1,11,1mJ q,lh, rпmопgr s,yr . r-hlrrdr,

t,1,1llnl,,ll1,1,1ll arr,hr K"rr r Ь"ltаrrrqlл,,п \"rr,lпg, , ,,, ilf, ,].l ,]l)j].ili !,kiл ast.r ingicbkJlashib hогаdigап konus shaklid;

] L i,,,rr] i. l1,1l,,l(llп shuп.hп uZun va ()у U7oчligida bu konUsnjng, \,l ll!lln1.1ljll.y.l 
' 
l(h ]naгt.r katta ho'ladi. YcгnjIlgsoyaýiяa oy

l,|l|,j l\,,| (JUl,,,l l,,l,, J,hlnlldl vl ,ly lJ||,|,I

L,l,,,,i r1,1,1lllll lliliлl)y PJytIaгidJgina, y.l.ni Оу Quyosh3a чагshi
],,,, ,ll l({,'lll]ll ll.i, 0у Yсг soyasinin8 tashqans an o'tirdi va Оу, ,,l,,,,\ |,lv1]li,l li7 olhitiýl tugunInnd!n binga апсhпgiпа уiqiпI i,],ll!li,. l ll).,l]lll1.1lr,

,,L ,,1,1,i .llll{l(l,] h.llillat qilgan'.la, Yег soyasiga 0упiпg shагqiv
ll (l1.1ll ()ydi sOkin_Jsta kattalashib hогауоtgап kcmпk,,l,,l, ,,, ,,|,,,, lll1,1lд,l hjl,, bU\,|.,,vd], hu ,rlk', t,rлrgr lry

,l, r ]!,, 1,1!| ,Illпl] IiIlllish v.tqtidJ Оупiлg уогаg' qislnini чогопg'ill r1,1.1Lllllllr.hi7iч [tcIпriпаtоr] 0уd'skiradruý aлikkiпагtаl ]li r , ,lL], l \ l lll.]lllпll y()yi shaklida bo'L]di, hu chiziч Yег sоуаsiпlпд
,,l ,,li ,,| ,,l\ l,, lllllч,,,|j|,l|||\,,,UF,ll/,h",,,г,г |lIlj,h vJ", гы

l],., !l ] ],!] l li,l, l lll1.1l{],1,IylJn:ldlgan,yar'mclIiPsdir,

з.1 а юsm- Quyo\|l l Il il bhi

Quуоshлiпg (ulilishi Yег siгtiпiлg tuгli пuqtаlагi uchUn tUгli kо'гiпisllI
Ьо'lзdi, Quyosh laq.tt Yсг uzoqli8 a nraksiпral diametl,i 270 km gJ l1.1j,
bo'lgan 0у soyasiniDg kolrLýj ichlda8i kuzatuvchiga 0у Ьi]ап Ьuгuпlау to S!l lIl,
Yсr sirtin,Dg 0ч soyasi tushayotgaп to, sohasidagnla to'la гUtiIjsh ltl]lr

0у!iпgуагim soyasi dct] ataltlvchi kопцS ichdagi пrа'lum hirsoh]1,1r(l,
qisпran futillsh kuZatiladi, shnnoldagi ku7atuvchi Uсhuп QLlyosh dlskjljiIlll

'апuЬ 
lpastki] qismi, janUbdagi ku7atuvchi uchun esa ýh'mо] qisrni 0у brlLlr

to'sil8an bo'ladi, Ku7atUvchl soya пta.kaZiga чапсhа]ik yaqiD bo'tsa, Unl]tjl
uсhuп Quyoshning t(rsllgan qismi, ya'ni tuti]isbniпg lazasi shuncha kit1.1
bo'ladi. Nihoyal,, уагiп soya kопus ап tashqaгida Quyoýh disk' bulu.t.Ly
ko'rinib turadi va hесh чапdау tLtilHl kuzatiImaydt,

Yегdап oygacba Ьо'lgап mаsоtЭ аDсhа katti сЬеgпrаdа o'ZваriЬ (uгlll],
shUning uсhuп oysoyasikoDu5iDin8 uсhi Ьа'zап Ye r ýl rtigа yetmaydi, tfuпdlу
holda Оу Soyasi koпusnling o'qiga yaqD joydagi kuZa(uvcbiga Quчоýlj
d'ýkinПlg chet]ali to'silmay qoladi- Quyosh diskiлing chetlari Оупiпg чоl.]
diski atгofida гачshап halqa shaklida koijnadj, l]unday tutilish Ьаlqаsiпл)п
tuti]ish dcyiladi, Yсг siгt'dagi oynlng уаrim soyasi Ьi]ап to'silgan sohalaId,l
oddiy qismап tutilish ko'rinadi,

YегDiпg tu,]i nuqtalaridagi tutjlishlаг tuгIiсhа ko'riлishda8rra bo'lnJy.
ha]ki turli vaqtdir boshlaпadi, llаqiqаьп, 0упiпg Yсr atrofidagi haгirkirti v l

Yеглiпg o'z о'qi atrcfida aylaniýhi пntijisida, oyning Soyasi Yсг sntLdl
tахпtitlал g'агЬdэп ýhiгqqп tопlоп siljiydi, Shunday qi]ib, hаr Ьiг tо'lа lyol]]
halqasimon] ruпliýhпiпg uzunligi Ьiг песhа лliпg ](i]onrctr va kengI]gi o'11.
hisobda 200 knlg. yaqin bo'lgan polosa icb a kuzatish mDmk]п, YеrsirlinjII]

aylanavIy tullltБlr



Аgаг 0у Yспr]пg фу.rs]gа buhlnlay kiгsп, u holcla to'la futil]ýh bo'li(]
а8зг 0у sоуапiпg сhеоdал o'tsa, ttltitlish qisnran bO'iadi, Yег sovasjпliLl
,ll4md - о\ п|пр d| ,l , ,I Jm, ll,, |Jt| Llеч,|r|| l. , m ll l,, l,all l j, i|d ,llld,,1 l 

') 
j, I

to'la nlti]ishi QLtyo5hning tutilishiga {]аrаgапdа anchir uruq, tu*u,ur",, it,l,,
ýоаtсhа davom qilish' mumkin.

To'lir tutiliýh vaqtkla 0у hcch qachon butunlay yo'qolib kehnayd', t] laч,ll
odatdagiga пlsЬаtап ancha kuchýiz пur sochadi va noaia, qirg'lsh-.i, п,.,i ,

l,^'llJl. Вuгd,t) \Jlllll,ch 0uvn,l лUllаl]rlлts Y"l ,tmUS1.1,1\ldl \lJli,,,1,1
ke]ib chiqadi Natijada чizil DUrlа. soya konusi ichiga egila.]i va 0уgа tushiпl]
Оу futilish paytida oyda8i ku7aluvcbi8a Quyosh Yег bilan to'siigaD bo'l]l)
kо'riпаг edi. Kuzatuvchi Yегп'пg kaгta qога diski atIoti.ta, Qtlyoshnin8 чi7rl
пLlr]агi siniShi natijnsKla Yсг n(mostcйsining qi7ll галgdаgl ravihan halqlirn

Sагоs, Наr Ьir fut'lish 18 yi] 11 kun yoki yii 10 kuDda (аgаг hu v],]l
ichida 5 ta kabis] yi]i bo'lsa) tаkгоrlап]Ь tuг8anid.tn tuti]ishIti].i;i o](lin(1,1ll
aytish уелgillаshаdi. L]unday bo']ishi8a sabab, shUлсhа vaqL otgaлidJn so'nll
Quyosh, Оу va 0у огЬit.siпiпg tugLlлlаri ЬirЬiгlагiяir п'sЬаtал taxmil],]ll
dastlabk' vaziyirtlalga qзуtiЬ kcladi. Оу tugunlariIrin8 halakati Оу halak,]1 l] i
qаrаmа-qагshi уо'пilg:rп bo'lgnnidan пr8uлgа Оу yuldu7lirгi пishаt.rп i)]l
лlагtа to'la aylanib Chiqishidaл o]din, уа'лi 27.З2 sutkada (yuldU7 oyi) спr l\
balki 27,21 sutka (dгakonik оу] da qaytib kelndi, ShLt sabahli Qпу;;h h.tlrl
Цlguпgа Ь'r yil .]isqпгоq vaqt ichida, ya'ni :J16,62 sutka ldгakoDik \,il) (lL
чJчlll, k,lJ,il, 'll l,ak.,llkU, lqd1,1Ь,,пl ,).lgdl"пдL"'dl FkIll,J,,|,,,l
le ,t lп" ulпLll п |\ |d,, \ ,лцi ,.,, \,, пl(\ Ь,lll|Quчо плпяl,|.J'г,li,,l ,,l'],
bo'lishi tugunga to'gli kclib qolsa, 18 yi] 11 kundan sо.пg Ьп bodisl у,;,,ruguп yaqlпida sоd'г bo'ladi. t]u vaqt icbida 22З sinodik Оу о'tgап bo;la.Il,

], ZZЗ sinodik оу=6585,:]2 ýutka=18 vil 11 kun 7 soat .12

ll, I1.242 drakonik оу = 6585_Зб sutka;
III. 19 Quyosh dйkonik yili = 6585,78 sutka.
Аgаг daýtlabki yangioy va tuti]'sh aлiq hrguлda bo'lsa, keyinigi yaDgil)\,

payti tugunda епаý ba]ki uпdап tахmiпап 1/2 gгаdus g'агЬdа, уа'пi Quyoýh
tlrguпgа kelnasdan oldnrгoq bo']adi, chunki birinchi dачг ucbntchi dnv.drll
deyarli 1/2 ýutka qiýqa, Shuпiпg uchun kеуiлgi tutjlish o.zining kattal'дj bilall
оldlлвl lUllL hrlJ | п, г-l Iql1,1dL Uu,ldJл la hq la, k,,tlпдl l-;ll.,l di,l,,l,,,
llllill\hd,ll] ,rd,l l)l\wbr] , 7.oJl_,, ll mlпul kF-htUч |,"чlrlапаJi v r Ь,п.] r r ,

120" g'аrЬ tоrпопdа kо'гiлаdi,
18 yjl 11 kunhk dачr qadimgi vavilonlilaгga ham пrа'hm ho'lib, safus

deb atala. eiii. IJаг Ьiг ýагоs ichida 70 ta tuh]ish bo'lib sbun.ian 4] t]{]
Quyosh ча 29 tasi Оу tutilishid'г. Shuлdау qi]ib, Uпlumап Yelda ouvolll
l1,11,1,1l.J|,ov1,1Ill,,,',l ,, U,j,, г,,гJ,l \^'|,l.,j l, 'l\,, ll,hl ",l \,, \l;1,1t l



Iч вов. ASTRoFIZlK^,I,UsHUNcltALARl vA TEI-EsKoPLAR

4.1-ý, AstIo nzik пеtоdlаг,

Лstгоfizikа _ os]non jisnl]ari va ulаг uzппlагiпiлg fizik tabiathI]l],
evolyuLsiyalaгiDi juпradnD, Коiпоtп' hаm Ьir obyckt slf.rl l].
с]агаh]о'rgапishпi nlaqsad qi]adi. oхirgi о'п yilliklaг lлоЬаупПlа illn\,
tcxnikaviy taгaqqiyot аstгоfizik tadqic]ot Ьhlагiпi Lзkопlil]аýhtiriЬ, uпi tll.|\,
aniq kuzatish iпstrumспtIаri, 7алrопачiу kompyLlter tехпо]оgiуаlагi billl
qUгol]antirdi, Shuпiпg hisohiga, asn,ofizika astrononliya _пlпg yctak( l1

bo'limi8a aylaпdi. ОliпlаЬ yan8lquwatli, fizik paгametrlad(7lchllrl
tenpelnhrrasi, уuqогi quwat]i]igi v, Ьоshча]агi) Ьi]ап biг,billd, lr

keskiлlarqianuvchi о5пюп оЬчсkt]аг] kashfet'ldi. д),пiqsа kosnlonavtikJл]l]rl
riVojitulayli ishga tushgan Yег аппоsГегаsi dan tаshqi astftrlonliya, оsлji]L
obyektlaгini ko'zga kо'гiппrауdigап пurlа.dа (u]tгаlriпаtЗhа, гепll},]l
gamnta,nlfгaqizil ча гаdiопuгlаrdа) о'rдппisЬ Ьогаsidа inqitohiy hiг dav1,1] r

kiгdi, t]u]апliпg Ьаrсhаs', апrа]lу aso,oj]Zika deb ataluvchi ku7atish]iг hL1.1l

bog'li.t asn,otlzika bo'limining shаk]lапish а buyuk oDtil Ьо'ldi.Дýtгоп{)пri! l

hU yaпg'lrklar hisobiga optik аstголопr'уаdап keog to'k]nlIiastrononriy,lll.
ауlапdi,Лmаliу asn,otlzjka гivojlaлishi bilan Ьiг qatorda sOillll
yillar.la,i]7ikaD!ng пllr]ппish паZагiуаsi, atom va у]dго fizikaý' b(iyпlr
cгishgankirtta уUfuчtагi паzаriу astгoti7ikaning rivojlanishiga Olib keldi. ll ,

bo'linr kuzatisb]ar dап o]ingirn natijalanli tаЫi] qilish, уэпgi tJd{]iI|, r

уо'паlishlэгiп,Ье]gIlаSh v] amaliy astrotizikada qo'lIanl]adigaD mttodl.!]l]
asoslaýh kabimuhim чаzitаlагпi о'7 oldlga qo'ylb, ulam i bal qilishga kiгishdi.

ЛStгоt'iZikапiпg bu ikki asosiy bo']iфi, o'z navbatida quyidagi ki.llr.
Ьо'limlагпi o'z iсhigа оlзdi.

astrospektгofotometriya,kalorimetriya va hokazo,
2, Nаzагiу astrofizikai yulduzlaг fizikaýi, Quyosh nzikasi, ýа}уоrаlаr va

mауdа osmon iismlari, tumanliНar, kosmotogiya Ьilап bog'liq mчаmmоlаr va

Ma'lum bir kuzatish metodiga asoslangan aýtrofizika bo'limlaгi, mos
mviýhda, rаdiоаstгопоmiу4 аtпоsfеrаdап иshqi аstгопоmiу4 гоепtgеп
astгonomiyasi, gаmmа_аstrопоmiуа va neyгino aýtronomiyasi kabi поmlаг
bilan 1rrritiladi,

Аstгоff zikada qo'llaniladigan ёlеktгоmаgпit to'lqin пuгlапishlаri.
Elek.romagnit пurlапishпiпg chastotaýi juda keng bo'lib, yorug'lik

nurlaniýhi uпiпg kichik Ьir qiýminigina tashkil etаdi. Вагсhа diapazondi
ele}dromagnit пчгlапishlаriпiпg majmui eleldTomagnit пчrlапiýh spek.rini
beЕdi. Ma'lumki, nurlaniýh aniq kattalikdaФ епеrgiуа Ьilап xarakterlanuvcbi
lffantlar ko'rinishida tarqaladi, Кчапt]аг епеrgИsi пurlапishпiлg chastotasi

, l l, ],l, ,],,l lllll]] .l1.Iяetik lrjгligi ý'latida €/сkrол yoll Olinadi, I]u
i, l \1,1l llrltlilл с]сktг maydonida te7lati]8irn сrkiлr , , lr, ,, , l,,.l1lly lsil],l tслg bo.Iih,1,6 10 t'J ni tashki] eta.li.Ko'Zga, I i Li l , ,l, ,l, lll]llilIi c]cktl.onragnit пurlапisЫаr ýреktг]d. З900 А1]

, , l] L lll lll \lr1,1лlдiпа o.Z iCbi8i o]ib, kvant]aгi епегgiуа si leVr,l Л.,IltПI7lki(iп чо.l]алilа.ligап сlеktrоmаяпil to.1q'n,,, ll..1,1,i l 1,1.л.Igiylsi l(] . сv[пlеtгIi гаdiоtо'lqiпlаг) dan to] ,. , ! l1, l llll1,1,1]l lll .l.kIфп vol() gacha, уа'пi to'lqin unn]igi 0,1 А0l, !,l !,l, l],1.1,1lli]!hil llrvon ctadi. Наmпrа chastot:r]i elcktiomapnil
,l,,,,,,l,, 1,1, ,ll ч, 1,1ц,.l,, lF,l,ьiя,, |,пн lplllk hl,,.ll .Jl l,jll]l,

,,1,1lll l{ч,lпlD пg {Itclgiyrsi uning chastotasiga рrорогsiопJl
' ', ', lnliild]o topi]aili, hu о.гiпdi pкrpolsioлallik

r liir Iil /l ,ll,,,i.Il) 'L,,1 lr]ankdoi]nivsidcvilidi
, ,,,,, l ,v J,, lil k illlp11 kv1,1l,,p,kl] 1,п. llJl ]чi)lt

r] , l,j'](]lll l]7unligi ]0 =12,100 /. Lyoki ch]ýtotasi л,,=j,+zli , ] ,l,,l,]L l]1,1,1(l] ]900 Л0 _ 100 Л. ho.igan sohil ulп.эЬiпаislrа
/,l,, ,, l,.l,.,l]]l ll1il]l), 1lluDd,D :]9()1) л" dan J1O0Д" яасhi Ьо'lgап,,,, |,,|,, |,,/la ,.l,t,lbl,,a1-\". {lUU дОdlл q\,|, lл'|,l,|]

l ll|| пllпliпч|ahо юlla dcyihdi_ 100Д1] сlап 0,1 ЛIlsi;аl 1,1|l1 l1.1lllllll,) ] lrr]qd, 0,1 Д'' dап qisqn diapil2oл Cs, grrlлlai r i r,l] ,,lr.l],1l ll]!n)l,lп,xli,
lr'l \ |||l Il]()l)1)() Л') gа.hа Ьо'lg:rп llia|ilzoi уоqiл iл||ачiZil,

l lrllll l,.ll1,1 Ьо'l,]]п dirpazon uzoq iп]rчqi2it soha!l ,,, ]llrl ,'llllll lj1.1lяiich] Ьо'I8ап сtсkггопrаsпit п;г]апishlаг
t l r, ,l ,l, , , , , lilril],,/al]/d tcgislrli uchastka hisоЫапа.li.

,, ! ,l,,, ,l] 1,1.,l 1,11,J(lгоlпаgпiг sрсktrпiпg bJrcha dinpazonida, , ,]]' Ll. lll,,llJ lllll lll'h Ьогishgа imkол Ьеrmауdi iJ optik
l\ l, ]r'||(.|7,,,IlIihо|di,уаqjпultгаЬiпаГshаsоhаdап

l, l |,,l ]l ,|, l,j'llIlllIl пlll]апisllаг [UZоч ultг.lЬiпаiýhJ, гепtдеп va
,r,,L,r!!L,1,1,,)L,!1,1lllllnl(|l,пlrs,Xususan,iпfl.aqizjldiapazon(1000aлodnn

l ll, ,,,,,l1,1l,,lii пltl],lпishlаr] :lsosaD 5uv ЬUg'lагi vi] is 8а2i, l r ! , l,, ll ,], ll lllll hli yuliladi, Yеr аtпrоýГегаsi raфodiapirzoni ] sml,, l \lll ri,lл (lisqa diараzолdа t лlm,4,5 лrпr va l] mm li
l, ,] l ,, , l,,l,, llll!I lll,']lb, hll dia|azon]arga tegishli boshqa t.: iопurlагпi
l ,'' l ,,r,,f!ll '],)'l(|lll uzuпligi hiг nccba о .D lпеtrdап огtiq

,]l1,1llil1,1I .5l, Yег аtmоsfегаsiпlпg tashqi qаtlаmlагi
l l,L . l ll ll\1ll v.l qayt.rilishi hisobi8a Yеr slг(igасhа yetib kela

1. Amaliy



.1,2-ý, Аsп.оfi zik пstt.umепtlаг.

Вцrсhаk o'Icha|h osboblari vч dsarопоmifr {rуUлсrа Лstлол]l,Ill]
m l\ ll ,]Jllt, лJl qFh ! l1I,t,l,,Il U ,.q vll'Jl 1,"h ,\ 1,1,], 

" 
,. , ,t B,lll,.,,l, ,

vp,likJ'lrk, lP|,,l l,,',u,,hl/ lJlli nl,ha ll \ l\r'ql lnlImFn|'al|]l ,,||| ||erib fuгish h'lnn bog'l( kUzatuvlar8a keltb tаqаlяпп. Вuгсhаktапri o'ir tl.r ,,u.jl l J,|,l\hlJ рсJ l,Uг, hiI n l, h{,\ _, Ь,,l.,,,r vU-o llll,,lJ ,,|nllB,I L\|,Il|, l
Аstrолопtik Ьuгсhаk о']сhоч аsЬоыаг усфrli datajad; muг.]kk,rl
1ullilrlJbld]г, L]Uld,ly а,ЬоhlJlпlпts J,blv qtrтlаll -,,,о t,,.,.t,,, ,
dUifu],,l vl \l/ll v"/lIalIl l,Jllrllv,]l, ,|\ll^,l,mik qL\U1,1,1Jl,t l,,,l ,l
Лsп,опоmik quчUrсЬа аsоsап tuLlus va uлnr8 uchlar'da jоу]аshgап 2 (а ]l.],
tоmопlаmа qavariq пUr yig'uvchi liп7а]аrdап iЬогiL 8u ]iпZяl,г.]),r Ь
Jb,PlIv, k r ,Ilu\ |-l lnm.1,1U,cl -\а ol, llчJг J,,|,,, l, UhF!Il\ \, , k|,|\,
Inall,,lZl,r1,1l1 о Ill\, hl l,|ц'|, .п|/.,Iq,,,,,,,,,,,.n* 

"р',Д,,l] .],,lt ]Ul lll,l,obnkll,\ lLl,t]l l,,lппlпр 1,1 чlгl hU ll, lll, ,l,,.,llo lll,,,d,.l, JI3,1 ,j1,1l,
t,пiп8 kichik]asbtir'lgan va tcskrr' tasviгiDi Ьега.]i, оsmоп jis;li!iд,!.]|,
Ь,]'Цзп. .m]:9tiЬг jucla katta bo.Iganligi uсhuп Dlаr ob.ek;ivDlng'i,)l] lltckiSligi.la kiсhгауtirilgал tа5члi hosil bo']ac]i, Оkulч:tr "., k,,,,,,,,
,l1,|vduJllnl Ь l l l , l , \ l . l l ] l l , h j LlP l v,l,,Id ,1,1 oIa\dl,,lJs\l_ Jnlq !,,
bo'lishi uchun оkulуэг Гokus nuqlrsiob'.kriv fi)kUý лuiltаýt bilan ;о5 tuJlli,,l]
kelak. QuчUrсhапiпg kattalrshtirislri К ob.ektivniлg lokus n]]sotasi l] \.,,lU,),l1,1rn,: l,,kJ ,nJ\nl,|\l l 'lJJli lq п15h,,l,ь,l l"1g, |\ l , QL\l l l ,l ,,
Jol,,] lp',.'Iel,Uv,J,, l,_l,hk|\an'lllUlll,Lrlernr"l,r r"l,,orr,,Lr]g,rr_ ,

tr ku7i]tilayotgan уогitqi.hgа tcle5kopDi апiq keItj.'sh Uсhuп i5hlatil;di,

,,UпiчfrýJlаýЬоЬ,\,пlлв i,l llBJn п,lrItа!d,lп!ппIчl,]lл,гьз,,ll, 1,1,
], U , l ,1 l л J j , l l l l l п l rl,hl,|l ,mknli,l h, J ,\, hl r,u,,'r,r' .,,r,,,, lr,,
аsЬоЬ]аг.lал bni Univcцa] asbobdп., {I bil _ Ьiгigа tik gоrizопtаl va vcrtit, rt,iol ,l ||r.|,,jJ 1,1lJl ,,lJ,In , UlJdlE-n ,,,-, 

",.,r l ,, ,,, ь ,а,,,, ,,,,, ,,
Оuчut,]l1.1лts, v.k,|,UUJJl"oJJ,|PI bu.il,,h ыrгсlr,rki,rгrпr ,\k,l,,tv,,l,,l
va gorizonta]] dоiгл yoki liпrhl.]гdап hisоЫаЬ olinadi, Id.nl asbobda vclti]t,
va 8огiмtаl о'q]д.о'7.хо реrрепdikчlуаг, viziг chi7ig'i сýа go.i7ontal о.q1|.
IrгрFлdIL,||ч, I boIih ItIJn|\h ,JqlJIlllill: malklZll i ,л! r,,1 rrnr,,,; ,dnllall" nlJlk l/lIJid lп J'lP,ln bU'il\lll ,h,lгl, лgJ| ||л'ч, \Jla.|,o|лll l. ,I
dnlllP^llUn|,IJdU||iq|,li,h,,. lлJп,чlUоl,,ч,im,,,пьJ,lhо'l\J Ul,JJhu 1,1,,
vPnik ll,bi, | .l, h vtlrlllbdl л.Jl 8"lilonlJidolI l (.r,l,Jl d.l, |ва 1 ,t,l,, l
.п'.]rоq bo'lýa uпdа Ьu ashob tcodo]jt deyilac]i,

Sckstant, Dengizda kcnradan yokihavoda sanrolvotd:ln kuzilUчlэг Il lrl,Ul,\h,,lluI\,lll lLb,ll,,l, -,k\l,,l l dpl, л,,1.1lлUч,hl k,J,hп,a,l\hUL.ll,
toydilaniladi. Sckstant yordaDrida kU7;ttuv o]ib borilayotgan vaqrda ur,,U'ld,l lJllij lullll,Jl, д,п.l\ чu,U.i\,|||J|,J,l|, l,ili .llUl;l b",,,ri,, ,",,
,k] '1,1 vlll|1j,|,Iv, IdJ,| |,\m,llпч l,,!\l|, h,r vJq,t|п8,l,/ldl hul,,lllIl

] ,, , , l , l ] ll llr,rvlll)lln1.1 ikkita ob.ekt tаsчiгl ustnra Ltst fushsa Ulllli
l , ,, ,,, ,,t,rl, lll,R.hik sckýtaп1 rl",l,, ,,,.q..it ii;,;j;";;;,;i;;

{ i , 1 , 1 l , , ! , , l l l l , , l лl, l,,l, 1,1 ,!,,iI l l,lJ,,n ,п,,k qU\ u1ll,IdJг 
'bul ll bo'llb,l||,,l ,J,j ,IIJ,j|],lJ ,rr,,", ,ьа, Й.,и,-. 

",',,,:,,,j,],', 1', l,],|,,ll l,,rt,g, ."пlоп 
J .",,l,,,,l*",;-;;i^;,",;, 

",

! l li l I i,,l,I i ,,1,1lIl, 1,1, ,1J, ,,ll 1.1,, rrgl,J, ll",Jkirr,,гlпr, Чеrrа,";r * l,,,,,,,Iillll (lаг,t!хпdа t,,...",k,;l".r,,пg t,i;;];"й';ji,,,, ],,l.,llll 1llli\lli kсгJk. Uлdа чuчurсhа Ы-, y-.iЦi.r,g;] !l,i ] ] l ,1,1lll l ll l7{!lil пlrýоlапi ko'rsab.Jil ,, |' ,, ,l,,,,,, llj,r ll,l1,1\l ,,,1,1Ull ,гспd _||i l-\|citrid.. _vJ,ln, ,,lп,l,i,,, l,,,,,,,,,1,1,|,lll,|ц1,1,,,,jkuIlпl.,l,,.,,"ч,;;,,],:;;;;;;t;'.;,;;;
lд l)g.ishi ij yoki k"l,"],,;ly, ,"",";;i;;;l ;;;;,l l]l,,,1,1.1,il ll ll lлjklD ho'lir]i

, 
' , ,, 'l ,1,1,Il Jll]l: ,Jl,.]l l ,h ,l, huп vlllll llls v, r.IР,,'l,,, lll,,j, ,'l1,1] ,, ,,,,,,,,, 

",uo 
,, 

',",, , j,,, tl, l ,l, \,,l l,,l,llл'l,g l rg г , hrqr,r. ,,l Гr,"r,r ,,Г ,nu:,.t n-

|' , , tl ,\|x,1,1,1l \1,1l\1,1l ,,l lt ls lI l,h.DlJг 1,1/ l,,hl т.,п,,l lJl .loIl -' , 'l ' ' t,',,', r, t ,. ,,, ,q, lL,n,ll l, _,id J,,o,п ,l,],nr; 'i];']:,::il ', uL,u ,|, J", 
",",q,r, """,

1,, ] , ,,Il,,L ll,|,l!ll lichllп klchik ko'chl,, ,, , ,,,, ,,r.,ri ,,,,i;l;;,, i,;];,,;;;;"a 
pass'] аsЬоЫаг qo'llan'lidi.

' " ' ' "" 1, "1i", ,,,,,,,,,,i ,l,,;;;;;;.i;"'" Passnj rsЬоЬ аsоsал yulduzlirгga

, ,/, 
,tll l1,1.ýl..,t,, |л,lztl1.1li slгоI\аЬiчх, lol08la||k 7cnil qUvuгcha.|', ,| ,,,|, , 

, 
, ' I l , J , l l ц l l ц l п ,,,, ,,,,ь o,,re,, 

^",,у , b,bi,,j,,,,
|,.,,],,,,,,,1, 1,1ll.llLlч],lгllсьuп mахsLlsлы,ьi-q.lь,иJjм","i,|-,i] i, 

,l 
, ] r r i] l/i ,l lill,, l(,ll't yirqiлllgida zелiг mаsоЪЬ-r"s -",iJ";i ;.i.l,ik

],,,,',,,,, ,,,,,, i)'1,11,1l) bOluvchl asbobdU., Zслit t"r* K-"pr".c-, 
- 

...,,",,, ,l,,l ,,,,Il1,1',l, KFllts1,1lna 1,vr,rrrt rr rlrl,rrrrqla ,lrtr r rчhы.ьа,,]l,,|,|\ | \ U|J,|1| ||,1| l- ,J]l ,lJnJJvol, U с |lm ,, ll ,, 1, 1 l, ,,,l,,l,J,,,,,l i,l ч1.1,г, k|,,Il1,Ir U.hLll lпо,]ldIlrпрll ll nl1,IlI,,,,,,, l'lk k-lj lal.,|\ll l l,, ln,,l lllJJl l1,1v *q,", ,,.,qr,]"г,, ,, ,,1,1,,,|,|,l,,,l1,1,,"l, lj\1, 1rhUll", ,l;,ol,,,,",,,",,,'"',r;,,;;;,,
i ,,] ! r,l r,,,,] illl]lrt'i,

l , l, r,l ,1,1 7t,п l( rIllчuгсhа hалr ku7atuv iоуiлiпg 8еоgгаf]k kелg]ппlаýiпi, | , , ,,,,, ,,, ,]'Бl, l,, hu,l .гrlJJllllJd,, I п nя 1,1Zill,hi 
", 

*r,,",,,, ,,,,,r,..,,il,, ,,,l, ,,1,1lj,ll, ,,,l.,1,1,1ld,ln lllhdJn ,"," q,ba, ,"i.|,,,,,K','"",i,,l,,,1,1 l, ll ,l,izд'tr]пrпý qLlvurchadalr Ьогаt i]o1ib, 
""-.g "piik-.;;i, ,, ,,',| ,,,,l1,1,,ll,,ll l\ |,L,по k.,l,|ч,_,,i,llл,j,|ь,,,,,,,llJ,,llll1,1.1Jl,, |, |,,|,,1,1 1,1l,,г|,,,,,гlj,ll1'|,,\,'.",,,,,,,.', i.,,,l,,,,,,,,, ,,,,,;,,;



mегidiаDj tekiýliglgll регрепdikulуаг yo'пalishda haгakntlrпt l ] ,r

l'ап]алgап yulfttznin8 kulminasiyaga уаqiп vaqгila plastinka ч.гпkll ,

bo'yicha l80' ga о'giгilаdj, Natijэd, plaýtjnkada yttlduznlng ikki чiti]j ,

песhа tasviгi hosil bo']adi, Bu Plastinkaga yulduz tаsчirlагiс]ап t,]1l]

avnrmatik tагzdа yulduzlrin8 kulminasiya momenti ча shu nronentd.rg] l]lr r

zen't masotasi bosilib Ьогаdi, 8u ma'lumotlaгd.in yulduzлi]lg og'ish va 1Il'l
сhiqishlагiпi Ьil8ап bolda kuzatuv jоуПliпg kenglamasini va nniq v л]l ,

hisоhlаsh n]Dmknr ho'1adi,

Astronomik soat va хrопоmеtrlаг, наmm.t аstгопOmik kuzatuv1.1l
u yok'bil aпiqlik daгajasida kuzati]ayotgan hоdisаlагDiпg aпiilvaqtla! iпj I| \,
etib va yozib Ьоrmоq zагur Eu пaqsadda tluli tllzilishdag' аstrопоп)l]i 1 Lt

va rrопоmеlгlаr qo'llaпiladi,

Mayatnik [kapkirli) sоаtlагпiпg ishlashi tamoyili idcal slllli] l,
kарkirпiпg o'Z tebranisb dачгiпi о'Zgагtiгmау tuгishiga asoslangan, l]Ll,,,1

tebranjsbdavгikapknпiлguzunligigabog'liqdicЛst]urоmiksоаtlагsilI,1l),I
ýoat, miпut va sekund mil]аrigа ega. Soat mexanizln i shunday tuzilзankl, 1,1,,l ,

kарkiгпiпg hаг bn, baгakati Ьiг пс.hа пrсtг пагidiп eshintndigJ (|lllr ll
Unda sontga qпга,п.у sеkuпd]пгпi snn.rb tu,ýn bo'ladi,

Карkiгпiпg tеЫапish davritashqiпrubit tа'siгlаrigа, ауп]qýr h.lпlI ]r ]

аtmоsliга bosinri o'7garishiga juda sе7giг, BU га'ýiгlаrпi kil il!!]l
nlaqsadida kарkirlаrпi maxýUs еritm.l.гdпп t;ryyoгlanadi, sо:ltп' пrаrslL\ ] ]

s'ljndг n]ishga so]ib, uпiпg ichidan havo sо'гiЬ olinadi, Hohida qurilпr] пl Ll. l

хопаjагdа yoki уеrtо'lr]аrdа sэql.rnadi, вlrndiry sisteпudJ8] .,,

quгilmаlагlпiпg tLrгlali ko'p, e g ko'p чо'l]алilаdigапi Shoft va l'ccl.tj1.1, ,

5istemada8i5oatlaгdir. Bu tuгdаgi sоаtlагdап tаshqагi hоziгgi nrahaldJ ltl ,

sоJtlагiqo'l]aniladi,U]аrап.hаmurаkkаЬrаilю.lсkt],опquгilпrаlэгldil,li!,
sоаtlагdап сhiqqап уuqоri chastotali t.Ьгапiýh]зг kDchl:lnishi chJslljl.,
kапrауtiгiliЬ, maxsus sinxron moLorgn u7anladi, avlоtоr o'qiga bog'tllrt.],
rcduktогIаг огqаli sоаг пli lla гi hага kat8a ke]tiljladi,

Моlеku]уаг va аtопr sоаtlаг tuz'llshi juda mцгаkkаЬ va ulal lL?]

nruddat u7tukýtz ishlay olm.ydilar shuning uchun u]аг ko'pincba i(t.
sоаrlаг bilan Ьiгяаlikdа ishlntiladi,

Хrопоmеtrlаг [kо'сhmа sоаtlаг) аsоsал ekspedibiyalarda va kспrrl,] ,

jýhlatiladi. 'l\lziliShi jibatidan qo'l Soatlarga o'xshab kctadi, Хгопоп1.1,
kapkilli Soatlarga пisЬаtап алiqligi раstгоч, aйalligi esa ulаrпi u ус l]l l ,

усrgа olib уuгishi лlUmkiп, bunda soat aniqligiga рUtчrуеппауd'.
Soat va яlопоmепlагпiпg si[a(i ulаrпiпg уuгishi tckbligi ]) ,

beIgi]anadi, Маsаlап, kчагs soatlarn nrg sutkalik xatdigit 0',0002j
Kapkfii sоаtlагпiпg Fсdсhспkо S-istemasi 1 0',000,]j Sholt ýiýt.l]l l

0',001- 10',002, yaxýhi ягопопеtrlагdа esa sutka]ixato 10',З 8асhа у(1 l ,

5llit yoki хгопоmеtrIаг 2.1b00"'00'пiyulduz sutka yoki о'ltасhп Quyosh, ],, j,lllda llI оЬ|ачJlя lп qI1,1l, mnd"ýlll|||\h 
",",,,l ", 

,r,""g, q,,,ij 
"r,;,'ll, l,,/ v,,lIo,rtaLhr у,Jt JcL vU.lhljil,

1,1,1,1]Uv plvlL',] "nrq v,,,1r nom.,nrtrr'rrr q,,vJ чJl,,Jr U,htll snll v..|,,,п,|,|, l|| || m,ll u\ pnnlakl mn.l"",'a| || . 
" ". ",";;,i'-, 0 ;] ;;,,; ;

:;'];li:i,ll", "",, яlппuег",, xlonu,kuIj чJ ,,Jеk оп л,*ыji,.i,,,
']elпkoplaI vJ lllJlп1,1g vjllllIall Tel-skoplir a,'rU,lzlkl,,1,1lil, jllJl ljllsIrJi аsrгопоmtйiпр as,',,,,,,i,,,,,r^i.op,"r;.;;,, ;,;i;,,;'.,',"_,ii,rt 1ulП|| hoIib xi7mll qllJcl],

, ,,,| ,,l || ý lum-1|l чоrl J'..а о,,*"*, oil"jJ. il']:j]l; :",::|,: 
,lll]:l 

'],, l,vlllllд lplvFIl y.rпrkjе" о ч.rr rчlrl,"i 
"",I';i,;;; i;.;; ]:;;Ji''fi;ll,,v,ll,illдl vепеI апlл8 ГJzrhll 0uчо5й.,",,,,,,,,, .r,r*,,",,,","",qr,,;:;;*:;i;,;,;i::l,,i:Лt,::;::ii]illiлli,1

, ,l,,,lllltl U гgJl\JldJ ],lJJ дJll l Ilпl пг,ч l||J_ ,i,.] *,", ,"" i""i ,ji]i]i,,l,,,ln,llllvJJa 1Jngl dJчlпlляо,illl, hlJal ,JJг,lк ЬЁгd,, tFl-skорп|пр |лtl|о|]lllll:J,l JýtгоЛzikаdа mUhim vooea ho'li
,1,1l,,,,1,1lа,hlllпd \h,|вl1,1п;,hlJJ u,,,," 

ь ч o''n' Iu/ill\hl hJqlJ; llm'v
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.

'-,1,Iilff :;l:l1 i:l";-i;:l'li;:;,J."i]il] ], "д"п v"i rg, I n g voi,

ll ,Illl,,lIll,,l.Jц,lп 
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Ul lllts.ln\Jl jFki,|гlJl l,,lч!ll, U,v-|rLIl,g |,,,,,I i ,l,,,l
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, Чj|пJ |v ]nl,\л,l|l|,,J l .lo,j,,lllp ll,,Il ,\hJ, l,|,]i
kolýatgichiga ega Ьоigiп ikki xil 5l)lshidan tаууоrlапgi nralsus lil17,,l,J,,liv,,,,n",] vU,,llnlJl llIlul lal,,|lll!lll,]lil llJl,\,'lj'Uln lU ,l
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,, ,,.:",,",.|,:, 
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, 
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:j), Сагсhi Ьuпdау sistcлralarda пUпriпg qоthuпсhа ko'ZguI,1]
.lavlish' hisobigз anchityin пur уо'qоls, da, tсlеskорлiпя lra'Zi рrс{]п|сl]j l
ik-l,]l,,,,1,1,Б| ||, ll | .ll,|| ,,u.itl) пt,,1,,,,1,1 mо,l,;h ,,'/b,,lll J],,|,l
qo'51linlcha qnyd qilUvchi аshоЬ]аг Ьiгiktlгiljshiпiпg с]ulауlа;lrtiгishi ])
llllJ lll ,пlц al k l,L,,lJol,

Дstгоij7ik tadqiqot]a.da уоritgiсhdап kela),otgan пurdап nlilk\lll
foydalaлish juda пtuhUп_ Вirоq rсfiаktог]аг Iiлzaýining shishа matenal] пl lr
kuch]l yutib, [a\,ni.]sa, ultлаЬiпаfshа soh:lsi.la] ko'zgu, Iotogгatik cnll] ., \
\,,bl,d Гч,,f е| lt.|\ q ,yd r| lPi ltt l IU\hJvnlg lл пUmr k,, lrn r l,pga,,r|,ji,lr,

shuпiпgdсl! fоtоmаtсгiа]lаг va Гotoelcktrjk qауd qll8icliasbob]ri]l,
sezgillik сhеgагаsi ko'znikign nisbat.n kслg bo'lganidan ulагdJ x]onl, l l
аЬеrгаtýlуапПtg h'siгi hrn katta boiadi, ShtI boiý nstlotlzik lnaqs,tlIl
k(zanshiJl da геirпktогtаг o'miga геЛеktог l{еп8 qo'lIJniladi,

Аstгоmсtг'уаdа hozirga qаd.. hаm rеfiаktоrlаr .]ulау 
'nstпlJl]r 

l,
hboЫan.rdi, Вuпiпя 5ababi, rcticknrdamilrg uпiпя ау]ппish o'ýlali аtгl)l1,1
],l"j k ыll,,,-л,jr8" ilj,n Ill,]_.p,b1,1iqlo,,Jl, Ад,,I l,,l"1o, },, ,l
ruh|\J|I,J1 ||,, m]Uln d hUrnJI,|,J ob!,l Jг,]Jп U,,vl цUlвl1 l,,1,1l,
уо'пrlishi 2о Ьuгсhаkkп оз'аdi va ЬU, iotoplastjпkacla olryeki trsvrrrnr,
sсZi]агIi si]jishiga o]ib kc]adi, Rcfriktolda пuгпiпg Ьuпiау kJttJliln]ll
burchakktr (0) bejxtiyoг ]rul'lishi, iotoplastntkada itlsvimi nisbatan rli,r,kiclrik mi.]dolgagiDa siljishign sabalr bo.iadj, Bu cý;r asosiy пlаq,,, ,

уогitgiсhiпr о 1nini aniq oichashdrn iborat Ьоigап аýtгопr.гjуi uсhuп L]i ]

muhilndil, shuпiлg Uсhuп hnin гсh.аktоrlаг аstюmсп,iуапiпg lsl). I
i.st.umепtlаr апh'sоhIiппdi,

KO'zguli tdcskoPlaгda tasviг bosh kO'zguniIt8 optik о'qi ya(]]llil],r,
qaytgan пL]rlагdа juda tiлiq chiqib, bosh oplik о'qdап uzoqditn qr}1l] l]r
лur]агdа buzilJ boshlay.l' iо'qdап lJshqаri аЬсIгitsiуа п,r"vrll, sbu- l,,,,
l,l], klo,,"l члгdаmid l о.l]l,,4п1,1Б l.\ll llllп ч, ,i,,, р,, i, ,,,,r l, ,,
l,',1 е l,,li,|| nl lч\JdА,, m,\ 1llq oU ]пl,ц d,, 8uпll.л u, hll1 ln"\, u, l.,,..
ll1 l||Iг|, ,lUpIJId t|| |U, Jal l1l{l,_J lл,ь'tl k, 1,1.1l

1,5iеrik aberйtsiyadan xoli tcIcskopla m i yasash usticlagi izlалishlаr
ko'zgulilinzali tctcskop]amiлg yaratilishi8a sabab boidi, BUnday fu R],rr

Ьiгiпсhi teleskop 19ЗO_yildit taklii ql]ntgan Ьоiih, U s,lrлidг sБlo;asi llliI
yuгitiladi, Shmidt sistemasi bosh kо'7gчdал ча uпiпg едrilik г,rdllj.
tr l-\,,zlts,l n'lIl,,lileJ,| ýJll\lt l plJ\liлk_d lп lп.llkll l^пд,,п Б. ,r,, ,l,, ,,
l,',, ',1,1 

1,1 llд Ь,l, tonlUlllc,l \nJlldJv ,,tsl ,l р Ь, 1,|яJl kl nJll|_o" ,1,1ll
lll ll],a,lr qltлL viР'u\, hl liл/ l tsаlJ ,ll,-5J,п,1,1l\,1]iIll /,, ! |h , ,;,',,\J

Ll-ndJ\ \,,,F11,1 l чv,l n,.l,,l iP lbrttals\,|, k.Ta \ J J Il811,1llZmJ 1,1 .,,
bo'iishin' ta'minlasbi ы]ап muhim hisobla;adi, 0datda, bLrлdav sisteп1,1ll
h1,1imrг,lll l\,г"ll1,1rlllчр,|?| hа||j kUl1,1l г |ydon.J_" , ,ь' ь ,,,,,,
plJlr.k,,nllIяdl,mrlll,,/'1,1 \п'lquлlпроrrrп,rrrл п,ь,d"г\.,hlпJl lljl,
l , l l s k . р л , п о . ' l , ! , I l п _|,l,bJll<n плг ]||d I h |,| |d|,

',,l !| llllli!l(la Shпtidt sistcmasidagi Ьiгiлсh' tcleskoP Епgе]яагdtll , ,,,]l ,) ,,ll,1,1vi]t()гiyasida 19З8 y']da ishga fuýhiгili]i,
ll!.il,,(llll lilrлiп8 ко ?gUl' лeaisklr5Б.eлrasl- L' Du]kovo]ik аstrопоm,l,I\!,,l ,ljl,,\l,,l олlJаltIq11.1q44_vlllltJJklch1.1 lgап1,o ||Ь,s'еr|kl , l, l ,, ,, , | ,ll \ l ut пq lUkdI tеk.,llg1,1dп oldln 

".n 
,,,ф,,, .puK ru,l,il,.lll ll,ll l1llllt] (сп,] Ьо.]8ап stiгik linzal' mcDiskdaп tbotiq ko.zяudanl,,|,l ll,,|,,,,l, lllllIIJy\blemJdJoplikt<Jm,hrrrKbrningbanb, lLri'i,r";lл,,,,,,,,,,,], ,Il,,l|,Il,iva, Роmа, 1,1i8mn,l,ml 1"'ооrrlgiлliдr bilan Ьо\llча

r ,l, 1,1 || ll ll,||1.1l7,Il hisob]anadi-
Il1,1 ]tll l],lll,k(лlal ахгоmаtik оЬуеktiчlагgа пisЬаtал qariyb ningiil,il,ltlill Yl1,1lliltik аЬеггаБiуа8а ega Ьо'lih, oddiy shislia kю.teda;,Ilir,ll lllli]ll lllI,1ll чuhу, MeniSkli sjstemadagi telesk;p]aг ,zu. t.ub;,l!,.l,,1,1,lll lllrll1,1;l (kupoI) га]аЬ qihnaýli8i, ЬiпоЪагiп, k; xarajaгInigi bi;;

lL ii , l ,ll l ,lll llllivat kilsb etadi. Menjskli tеlеskорlагпiпя Ы].ПаЙ; lаm
t,,,t,,,,r,,,,,,,r,rrlr r, rr,ri,kot,n|-|lda vn7llIo О л,еrlЬКпrлgа,lm,,rrlпr l,

, , l!,,l| |(ll'7|l|пing dianretгitli хагаktегlауdi, Вiriпсhi уiгik lnenisk]iill, l, ], ',l)/l17fil olлlа_оtа obscvatoгiyasi.la, kеуlпrоq, imian kattarog'iil il, ,,,,l лl,,t\1,1lllJlI ob.,rvlloliyJ\ldJ qlga lU,ыlildl, (iLl;k
' l ,,,, l ,,, 1,1, Ill цll l,t,a|,np| |t l l,'jm mJkl,|оlJг, u.lliln. hlчiг,l ldi,

,|,,l ý. l )l| пуо ni пg уiгi k аsrгопоmik оЬsеrvаtогiуаlаri,

Л.lLll,r1l1lllli ](l yillirnla ko'plab oSDron jismlагi, jumladan gаZ,сhапg
,l,,,,,,,1,I1,1 ,,,ll,,,ILt|",/.,Id,lлJlllnlthla1,1 mJ lUnl bU,ld , Ll..on ji .r,,,.ri,.,,ll,,,,, l,, , ,l, ,|,,,,,,It lllI ln o'nlJi, m.,lг8а, hа lo'lqln UzLrnliяld l K,lJyolsall, l , . l , , l , , , l , , | , v , l ,Ill1,1lc,l mл'lUllilllsJп l"lр.kорlJr rudloi"l"SJ.onllt i"h

, )l.,l,,l],,,l,,J,1,Illllllb J\о.lч qlýmIJ|| lnl"lll1,1 va pll}Jnllllk h^'llЬ
|,,,,,l,, l,, l,,,,,, \,lll ,ll,,klld,, i,Il1,1nJJl, АлI,,пJdlл qJуlяап r,Id,опJгlu
|, , ,,i, ,|, , l,, |,,, |1,1 |j, |,l,,l| ,0t пlg lл nUгIJl8i.h l,hlu, ha;, l)i,omi qJlllm,d lllIlllll, l]||lr,l ll1,1x5Us to'lqfu uzatgich [volnovod] уоrа."liаа p.iyo-niKKa
| ] ll lllll l !ll |]lllllill priyomпikda kucha}.ririlgach а"t"r.юП"*ji J" ,:".Й"
], 

, , ,, , t,"t ,||ll,|,h l bobdJ (<:lmnplcРl\dll vJ7ib ollnadl, Pliyom;ikl,, l,,,|,,,,,|,I l,,,1,1,1\ lоlqlп uzunll8i8J n!o'llJllln8Jll bUl-a, Ub.Ьl U'ShJ
ll1 ,ll,,,,l lll ll l( l,llli(!lпгda kuzatilayotgan bo.Iadi.

, il лlli 1.1l,],k(,lrilгning metalt ko'zguýini aoikligiaa talab, optik
li lL l ]!|n ll,]lltцl1 лishirtan ancba past bo.lib ito.]qin uzunli;i k;tta,ll,,ll1,1|l,,lt, 1,11,1ll l,h qlllllFJn]lgi гUIJ}|iI uп;пр Ьё||18ап p"aIJ|roIik
l,,l|,|,,,,|,,||,||,|\|,,, а to'lqln u,Uлli8ldJ гlrауоrgап г,dror"r".k^p u,llun, lr ,llll lL,l1,1 l!illпrsligi lozim, Маýаlап: 1 mеtгli diapazonda ishiaydigan!l, l Il ,, lllli,llllilsiлlпgcslatiIganchetlanishi12,5."nгiln"t.g".t,nbn,.i"iig"

,,r !! ,l,.,,ll lllг пссhа mеtгdап o.nlab mеtrgасЬа d'араzопdЙi



гаdiопплlагпi qayd чllish !drull, I)alobalik .пtеlrlIа]аг о'пrigа L].l'Zxlr ]l]

!)nli апtсппа]аг qo'lhlliladi,
ttadioteleskoplaгni Jjгitir olish ku.hini belяilaslr u.hUn, 1ro'Ilil!,lr l

JlJq- lr,nj,r, J, vlillv, lt, m,,я,,|,, \,| |k д| |.,,k-, j,, | |,yr] ll,л,l ld], i,, ll, l

diaHranrnlasi rad'otclcskopnjng апгеппil8ii пisЬаtзп ji)y]as]llllr
гаdiопuгlалЬhпiDg nuqtaviy mапЬ.j holatiga kol.a sezдiгliginixarakt,l1.1\ ,

Panbo]ik antennali гаdiоtсlе5kорпiлg уо'паlgап]lk diagгammasi pi]Ii)l]1,11,L l

о'qi8а nisbatan simmetrik bo'ladi,
RrdioteleskoPning Ьurсhа8i аjгаtа olish kuchi, ya'ni teles]n)p in1,1rlIl

ob'ekt]ar silatida qayd qilа оlаdigап ikki ob'okt oгasidagi сD8 kl.hik l)l l ,

tахпliпап yo'nalganlik diagгammasi mаrkаziу Ьаrяiп'пя ,агiпr aU!v.ll l
to'g'гikcl8aD keлgligiga tcng hurсhаk bo'lib, U quilidaяicha toDili]d]:

.t
D

bu .гdа i, гаdiоtс]сskор isЫауоtgап radioto'lqin u7lrniigllli, Ir
апtсппапiпg dlamctrnli xirпkterlaycli, Rad'oLeleskoplaг ko'2gusini .iiапj( 1

уiгik ho'lishiga qагалrJу, lrlпг katta n)'lqiп Llzuпliklaгida ish]аgалliklагi l !l.r I
optik telcskoplirga q:]rаgапdаl a]гlrtn olishning qцvvatj bo'yicha !lillIiI
чolishadl, tjiгоч, ladioteleýk.,P]a. rаd]оiпtеrIегоmсh. sitlrtida ishla8andi ]llll
yUkori аjгага ollsh kuchiga .rishislr л)unlkilr,

oddiy rаdiо]пtегlсгоmогr Ьiг Ьiгidал Ьэ7]s deyiluvchi апсhауiп ]t,!r1.
nrisolaga cltil8an ikki ladiotcleskopdan tashkil topib ladiotcleýkop]Jllr]lr,.
па'Iuпr ob'ektdaл пuг]агkiсlr [оЬ]uсhаtсl]hг yoldanri.]a qayd чiliпауо1]] l

signi]llaг lGЬilэr огqаIi bitta ргiуопrl]ikkа uzaLiIadi,
Ма'luпr birZisl' гаdiоiпtеrtегопlеtгdа алiq ,1anLradan t го'lqiп uzцпliцlIl

sigпаl q;rbul qilinayotgan bo'lsa, ob'cktd.n Ьu ikki telesk.]Pga kciayo(1l.rll
пuriаrуо'lпiпgiагq' Л /- Ьutuл sonljto'lqln uzuпIiklаrj8а tелg bo'lgandil]

^ 
!,- а siп d=п )

si8naUа.ргiуол likkа bil, xil iаzаdа kelganidaл.]o'shiladi,Дgar

bo'Isa, sigпа]lаг qаrаlпа_чаrshi lп7пdа kcladi va oqibatda, (t,]t,i]
qiIinad'gan siяnal, ul.rrпnlg amlitudaIariпnlg fагqigа tсля bo'ladi, Natii,!]l
lJ,ll.i,l,, ,lnlU1,1, l, ni 1,1 ч. l llBJnl k ,li ,ll lгlп,|-l l,iп,, l,,4l,,l,,,,al,Up,,lr1,1 ,

fагqli о']аrоq, bazisdaп o'tgan tekislik hilaп kсsil8ал.]а, tol ЬагgсhаlJ l l r

ihоrаt ko'гinishdir bo'lib, ikki qо'shлi Ьаrgсhа]аг пrаksimuпrlагi yLl.
оliпimuпrlагi orasidagi buгchirk l0:

( ,*' l,

t 1.1ll Ill|,ilJdi, Вu еrdа 3 rаdiоiпtегlегоmеtrпiпg аjгаtа oliýh kuchini
" ll lll1.1].lll, 0 h!7is juda katta bo'lganda, u juda yuqori bo.1iýhini tushinish
IlIllLlllll Mi,salan:

, 
] l lll llazis d = 1000 km bo']8anda, rаdiоilttеIf.rоmеtгл iпg аjrаtа o]iýh

а =]} ;.чз оо,со,=о,:ос
l0'jJ

|1,1l,,lll] l!l'l]di.
ll,,ll1,1l( llllnday iпtегtЪгоmеtг уогdаmidа metrli diapazonda Ьir bindanll ' il yJ,y lllasota8acba joylashgan ob'ekt]arni ajratib quгish mumkin,|,,,,,l,, ,,,l, ll,,l,,lllnlrlal пh Fklllilд bL|.hJk|i lJ7lllеrlлi la m" lUпl ь!

l, ,,,,,l ,, ,l,, lIrvl, il l ,:lJiol"v.hanliknlnts ьq,lm]апishlцl ал,ql l\hgJ lntkonl, , , lI l'\,l|,| !||l,,IdJ плl, пп lla, vJ prlvomnlklJl ruгll qll alJгdJ jJу]а"hяJl]
, ,l ,,,,,,l,,|,,It|,,|||lr voIdamlda kUzrl..h U,Ull l hlab,ьiч,ldl, в,"Ъ,у u","r
l ,i i ll,,il1,1 Lllziltish natijaýida iпtеriеrоmеtгп'пg аjrаtа olisb kuchi 0.0Й]' ga
llrlr Nl1.1\lll kuzatishda ishtiгоk kilgaп uchta radiotelcskopnin8 biri,l, ll ll l,l1,1 (n5 Dlсtгli), ikk'ncbiýiRossiyada [2z ]Dеtr]0 va uchinchisiAQsIl

. Л\rll |,,lyl(li! рlапсtаlпizпiл8 tuгIi qit.alaгida o1t]ab o.tasezgir
r 1,1l l ll.,l(l)|llill ishlab turibdi, ко.zgulагilriпg diameпi 65 mеtr [Лчstгаliу;),
'l,,itl,rl iЛllllliуr),100 m [cFR), З00 лr [ЛQSIJ) va 600 п [Rossiya] keladigan
lill1,1l,]l.,.l(l,Ill:lliъ-.ft,ononrlarga,Koinotninяyuzlabtabiiyraclioпlanbalaгi;an
llll]ll!,l/ ll1,1'llllI!)t]al beribturadilaг[ - гаsп]аr],

l''lll,,ki1l{)tl xududida rizzax viloyatin'ng Zоmiп tumапidа,
ti,п i ll],ll1lllll SuPi dеgал joyida, пletall ko'zgusnlinя diаmеtг' 70 mеtr
|,, l,, ,,, l,,,l l "ll,,l, lo,kUp {Lпlmokdi,

lltl li.ll,ýk() аг Коiпоtпiпg ''гаdiоЬаshаrа''siпi nozik dсrаllагi bilan
1,1r ll,Itl]l Illlkltrl ho.adi,

4.4r,asй: Radioleleskop va uпdа tuliladigan sigпd аг

n, = l., t1l,l 2.]



8лg katta.adioteIeýkoplar

4.5 rosп: Duлу.dаgiспо koIta lodnleleskop]oI

Епg qudгаtl' гadiotele5koplar

lЦ\:l l,|h пIалl!хопоsiпiпg <hоsh tereskopi,,. Оsmол iisnrlaгnri, 1,1,,,l!ll v,l1,1пLlо\hlJ-m,7пlлв lьlп r,zllllIli.1 k,лIl h.'lotrn" ,,, ,, r,,, Лl.,Il 'l',,mulnlng 1lbllJ\l Mi-, r'lueb.tarr rv ,,,-,".
, 

,' ,,]' 
| 
,,,,, 

' 
Mllv^rJJllпJll1,1ln8 r,,,,lt, ,,,,-".',,,,а.,, ой,.l,|,,,,|,r,| |,,,J||v||lnl \lmllqlnJe,l IJkllt е|)Ь ul"l b,lJn U\mUnll , l l , l , , , , I l | , | , , j , | , | | J , I l I a{lt,,поmlk lJsJd(Ulll IUгljаJJл, , пя vlllk kuzati.h,l ,l,,1,1ll .Illllcll ho,!i,,hJ lгJ\llh ll q,,a, or,rnb, ;l; 

";;;;;; ;;,,l,,i,,, ,ll,,,1,1,,l'1, 1 Il0 t,llJlniл8 bO\hldJ sr,n.,q,nun,nд Ko't,r',,l"grn,, |, i || rl l il,| |,lrillIsi 1{),z пеtrgа teng bo.1gaD аstrопоmik kuzatish asbobinil,,il lll l l 1,1r1,1llI.1l,
l] r,l l,, l. l|1,1llliпl] ish.hiyoy', ауlала uzun]igining 1/6 qismjni, ya'ni 60"

I ]: ',|,' :']'' 
l','lJIl|ц -l'l lm||,UJ,I olllq Ьо,lgJп, Hu "5tl"nomJk liьлолillяl,.,, ll ,, ,,rl1,1l il 1-1..h,I lЛUч,|rl|kdJ b".lljal lb ln,l/kul sl.lda;. ,, , ,,:, ,,,,,),1,,lП l1,1,1l l,,.lJlUl, A,bo1,1lInq I ql r,,,,д v"v,",_"rig, J),,, i,,,,l,,,r., 1,1 lJt lll| ,,l,|) 15h lпlqllg, |п \,,kuп,||j\.,я_i, 

"с 
ь" lд,"-,

, ,,], ,,,], ll,/,,lFll ,l\LUl|l \U? \llll ol\,m],l; s"n,,,l.]arrj ьгlrапl ,l,,,,, l, l,,,,1,1l, ,1,1l h1,1I nqlbJпdJ чJ)lлп l,| лJ, vJ k"\,;,h.,llk,,.,,|,ll, |),)l\l| ,,J,,",|.д vv,Iik,n lolron,d,IJl l,Бld\ollJ 
":,", 

,",q,,,;i;
'l| ,|],,ll,?ll.Llll!lh,uIInr8qo1.1iqyoyi_sekstantningycгostiqismit;pildi,

l l 
'r л\i, ollR.lriya haqida tushuncha, Ко.riпmа yUlduz kattaligi.

,,,,ll1,1 
|, |,ll|rIl,|,l,,,пqkUl,L|,ч,llglll\./п|лUlпlпвОьlп,Zlпl,\а.,п,

l,,,,, |,,,,l,,,ll,,,lj,,L,"lllJгdlt. vuldu2.JllllnB 
"*i,i .",".',.,п.,"i

|, \,,,llJ1,1lдl v l lJdllыal] anlcIJvdl
, ,1,1,, l,,, ,,/',,|||||l|P lUlli lUmJlJl\lll. hlhп JIr,rlh luJJd IJг, L,|а|п,пяll\ll lч,Ill/гgl "g,l l,u'lq,llllallnl,,Io1,1dJ pгtloD,ll,Ilp:

In1,1dlv JllJIl.hlJ. bJlha vuIJU4",n| .rд-,,i,r ,.i,

\,, 'l,,l,,ZUl llBa Fда ho'j8JllbJ, qI7ll] lllid,l. sUпLlJч ч-]dU,|,1r
],|,,,,] 

, ,],.|,,,,,,,, ,, \ulduzJal J"h \Un||lJdl, U||,d,| |,л,|вап }okll l,t,,l , ,,, l ,{|г,,ll,,гп|,ilвапl\h, ьlltsа KoiJlolnllg,,."*,у h,l,,,";,,, ,,;,,;,,,],,,] ,,, ,,,,',:,,,,,:,l vllalaJi. YuqnпLlJq. xU,U)-lJ,IJ8J .8J ЬJ,hJяJп
] 

,,,,,,],, ,: ,i,,,|, vlllJull оFиьdl, т,ь;,",,, i."'*,"" ь,"- 
",g,",?,,,ll i li l! \ , rJ, 71,1l,1,1ll bosh],vln,?

, ,,,,,,1,1 
,,, 

:L,,]1,1, 
zrmonli.(jJvoq n,l,allrlnP k0,1lлmа ,Jч\hапll8lзJ

,,,,,l,r,,1,1,, 
1,1l1,1llbl,,li.ьovicha\jnfiJгg1 hоllлqlп гпg,..ug, y,,,,ru"t i i

| ,l.,l ,, ,,, ,,lljl \ll l у1,ldlI/lJг o_k lllJllid, 8] r",a-r ,.ai., К"",", b,r,i|,,,|, l, l,,,,,ll,,,ldlv kU,7 biJ,ln ko,пb l.n lIn IlJi"Jп 
"l.J"p ;;"i;;;;;l,, ]l ,l, ,lrl ]1,1ч()пr ctti.,ldi, ]Jozirgi zаmол епg kati" t"I".k"pl;.y;.;;;];;

l00 ФehIi ridio1.1c.k.n

О'rЬ.kыоп (qцrilшоqа1)

4.6 rasm: Мi!litп.lrh diораzопаоgi Lо'lqпПйц l]nw.hl сп|111LlгUlli rаай.]сjо])]п



oddiy ko'Z ln]ап lat7atilgaлda 18-k.rttalLkki(.ha Ьо'lgап yul(lr],
futоsпгаtgа olgnl)dn 2:J kattalik8acha Ьо'lgал yulduzlaпri kо'гish llrL l r

Yu]duz kattalik]ari m hагt] bilan hс]gilэпзdl [masJliin 15"' _ bu l , l,
kattaIigi)-

YuIduzlагпi kattaliklaгga bo')bh oldin ixtiyoгiy hisob]nllgiln lliL,, ,],
kishi ko'zining пuг]аrпi qabul qilishi Ьilап bog'liq Ьо'lяал irniq:rsosl],l I.

katlalikdlgiyu]duz]arо'гtаbisobda2_katta]ikdagjyLllduzl:tгdnnлс(]lllrL,
уоrug' bo'tsai 2 kattalikdagi уulduz]аr hаm З_kaftalikdagi yuldll7 ll
shuncha пrа,tа уопrg' va hokazo, shtlпi h'sobнa olsak, ketnra-kct k,Il1,1]ll , ,

yulduzlarniпg lачshапligi gсопlсtrik рrоgгсssiуапi t.shkiI et.fii, l(I,1lr) L

furgirn ikkl siпf гачshапligiпiпg nishati {уа'пi, рrоgrеýsiуппiпg llll.]
tахmiпап 2,5 gа tспg, 1-kattalikda8i уu]du7l.шiпд ravshanli8i 6,k,lll.Ll , l

уulduzlапriп8 ravshanligidan dcyaгli 100 пrпгtа kat(adiг, 5bUпlnll ,, l

ргоgrеssiуа mахгаjiпiп8 kattali8i vl00 =:,5l2 gа, bu sоппiпg loE,Il r1,,

0,4 ga teng ho'ladi. BL, yukluz kaltaligidan ulагпiпg гачshаDli8igа o'hsillj , ,

oson]ashtiгadj. Masa]an, уоlug'гоq yulduzпing katta]igi п, хiгаrоq yL]t1 l ,

m Ьо'lsiл (m>п); ulаг rачshапliklагi I" va I. nisb.ti

" /,l,'
l,,,

tsu ifbdani l.goгifinlasak va lg2,512.0,4 ekan]igiпi c'tibolga olil](

|gL=z.зlz""' l)

, l, l] ! v,, v,l sll1kiIik аЬсгrаtsiуа tа'siг'dал ozod qilib yu].lu7ning ko.1]iDпr.ll ,,, i] lT.l],il] 1I{,l) ataluvchj kоогdiпаtаlаriлi hosil ctanriz; yпlauznrig апа
l,,rl,, ,\, l1ll,l {liпiltx].u bilin aniqlanadigaл vnziyaгi чпiпд ko'rinma о.rпil,,,l,

\,,l!l,]1ll ljll l(rгiппrа koo.dinatalari hаmmа vaqt ikki ýаЬаЬgа ko.m
,, l l1.1l, lLll lli: l) rЬеггаtsiуа tufnyli yrr]duz yi1 divomida kichkiila eI]ips,l,r ill ')|ll1,1Jl5siyavaлutatsjyatUlay]itu8'richj{]ishnihisobboshibo'l8;n
l , l, lIll li lцll{lll)lik лuчtа va og'ish]arni o.1chashrla а5оý qilih olingan еkчЙr
l,,,,,i, "],,' !iJjib turadi, Shunjng uсhtlп hisoblashlari]a: а] yulduzl ,,1,1 ,1,1l,,l ,,l1,1l,jl\|vJ LJ'S,||d,In qu1.1l71,|Ji LyO|Jlznl ibpr;llsinlt
'' , , ,,] , ,,. ,ill.йl]allil, \ l hl ll lll luniJld,l ,.пlqliпр,,п )ul,]U7l,, l,,,l ,l,,l,,, l,,ll(|,llnlik nlllb,i vl QUlhlllllb rnr'turn t,r: rrzryar,g,i, I l||,,|| ,l 

',lI,1, 
Ill,|,,|a\ \JZItal с,l,,l,JJ \U/Jlish yl lпiпв hо,hl ;lilihl, ,lll],lr,]l .уl]lllпg boshiga kelft.ish) dcyiladi. YuIdu;ning ;Dа shu usUlda

] ,i,lll ll, v.,/lv lll уilDlпя boshiga kcltirilgaл о'rtасhа о'rпi deyi]adi. Ko'pincha
l,i,l, llll]1 llllli vi(llhrda ппЦlапgап, аmDlо Ьiг mа'ium уi]пiпя Ь;shjяа

1,I]1,1 l,,jпldlпJLllп чJл.г,l р|о|^гl\iuпа|,,,,,йа, bi., | ,l ,,ll llll .,llllyl]l(lu7ning sсzi]пг]i dагаjаdа o'ziga xos hагаkаtiЬоr]ig'dап

r,,l ll]rllll]iпll l)'гоr belg'siga qаrаЬ Гuzi]gап rоуhаtiаr' yuIdUz
,l ,l l1,1l ili,ll ,l1.1lidi, ]Iali tcleýkop ixtiro etilmag.n qat]irn zamonlaidayoq

l,! ,l!, ], ,1 lli,1,1,1,1 lu2iLl ЬоshIалgап cdi, Shulагdап bi?gacha ctib kе];ап;
l r l, l, v ll 11,1ll|lii (l,гimi7пiпg 1I аýгi] bo'lib, Ll o.zidaп hаm qad'mgi Giррагхl r1 rlri 1l ll l lllli7r1,1л oldin8i II аsг) ga аsоslапgал; Unda пiп;gа y:qiD
Ii,lll,r l,,]1 .l,,lll)nl)lлik kcngligi ча tlZuлligi Ьегilgап, Хv аýпl'Й bo;h',ln
l'li,l r,ll.y l.,l(,ll()lr(lilgi hаmпrа yulduzlarпing vaZiyatlaг' Sama;qanddagilll,I l, l, ],l1,1.1v.l1llliy,rsl(laqaytadaпaniqroqqilibbelgilanяnn.

ll,,,,l,,,l.,,,l,гll1,1u:Р,1,1lUPllalkkIi,ло\,J"ruppili,l,s,lЬоllлс"г, ll
,,,1,1,, l ,, , , ,,l, ,,,, / | ,l|||ч \аIа|п!| |r,

I ltll l! lll llIllPpada8i kаtаlоglаг ýоп jihatldan iloji boricha kо'рrоq
ll,Ll,, l ll lll ,i"чlj,llца olishga iлtiIsada, u]аrdа8i уч]duzIаrпiлg vaziyatiia;
,1,1ll]ll { ll i l1,1] llllrD hсrilаdi. U]аrdал eI]g mUhiпtiпi Algelandcr (is62 yiI]
l,, Ir,lr {,ln,lllli,I l)uгсhmusгеltrлg'' qiýqacha BD - ,,Вопп obzori''], BU
l,,1 ,1,i,,l,!,Ji|,1ll ll)(). dan 2" gacha ча ytllduz kattaligi 9'',5 яасhа Ь;'lgап
| |,, ,j,l,|,|,, |,,,| |,l,,|п,

l l l.], 
"",/ 

llilll _90. gасhа Ьо'lgап учlduzlаг uchun xuddi shundavl ,,,, , l,,,,,1,1j,1,1,1 lllll.gал, U ,LoldlbJ DUlгltmlы.i jl.lg' ,,КогdоЬd,l ,,,l l,!,lll,,l(,lllillgi l2''' gacha bo'l8aD 61З955 tayutdu7nio;Z ichiga оIgап,lll ,l,, l(,l1,1ll,Il baln аýtrоlЬtо8rаfiуа kiгitiIntasdaп ilgагi tU7ilgaл, l;k'n,lil ll .lll!lr1 l1,1lп о'2'п'п8 ilmiy qiуmаtiпi yo'qotgan еmаs, О;пrоппiпg
Il]l,il, t \ l]|l|| .,ll:lIi {og'isbi -19. dап 90" gacha Ьо'lgап yulduzIar] uсhu;l,i,||lr\,, v,,ll1,1лli(til tu7ilgал katalog bu ,,Sагс Рhоtоgгарhiс Duгсhr,! 'i,!l,ri. !|'|li "l(llp f оgгаfik оЬzогi' qisqасЬа cPD bo']ib, u 12''l,ll,,l lr i l l ],,ilil:lll 45 ltl75 yпlduzпi o'7'chiga o]irdi.

11 п =z,stlgl,, 1el,,,). il

YulduzlагпПlg ravshan]igini yanada aniq.oq baho]ash uсhuп , ,l,I
Ьо'limlаг kiгiti]8ап; bunda yuldu7 kattalik]aгi о'лli kаsл kо'гiп]5lj, rl

lro'limlarga bo'ling:rn, Елg уо.цg' уогilgiсЫаг ucb uл manliy sопlаг islr1.1lj].

Маsаlап, osmoDdag' еп8 уоrug' yulduz Siriusning yulilu7 katta]i8i l"' \l
teng, shimoliy yarint sharning cn8 yoгu8' yUldu7! Vega tirxminan 0"',] yrl ]],

kattJlig'ga ega, Quyoshning yulduz kattaligi 26"',8 deb qirbUl (]Ll l l ,

Iro'linoyning yulduz kattalig' о'гtа hisobda l2''.6 ),
YuIduzning osmondagi vaziyati uлiп8 о va б kоогdiпзtаl.rгi l ! ,

.niqlanadi, Yu]duznurg asbob yordanridir bevosita o'tlll l] ,

kооrdiпаtаlагiпi dastawal пsЬоЬпiпg xatolarкlaп ozod qilish lсгаkj ! v l, L
yuldu7nnrg kU7aгilgnn vaziyat' hosil bo'ladi, Topilнan kооrdiп]l.].



2] Ikkllchl gruрпа kаtаlоglагi dcyarli ka.n yuldu7lanri о'7 t ], ,

olsadn, lekllr уuldu7lагпПlg vaziyatlari imkoni hогiсhа juda kattn [sek,lлIl , ,]

о'пdап bi. va hatto уll7dзп Ьir ulushlgncha) irniqlik bilaD Ьсгili! ! ll
gruppirdagi katall)glaRlall eng ahamiyatlilaгi fundamental katatoglaldi1 L

i:qat boshqa уu]dtrzlаг, рlалеtа va kometilarning vaziyat]arnri anillL.1,1L

tayanch nuqtalal vaziiisjni Ьаjаrаdigпп уа tапlаЬ olingaл ma'lUm уuklц7l l ,

o'z ichiga oladi. Bunday yulduziar Uшпtа7аm kuzatib boгi]adi чJ Ul,]ll,,,
kooodinatalari haryIh аstгопоmik haryil]iklarda heгitadi.

:]) Yulduzlaгning еkчаtогiаl kоогdiпаtаl;rri еr ýirtidagi пuqtJl,]ll],
gеоgrаfi k koordhatalariga juda o'xshaydi, Shаhпrlаг geograilk kal 1,1].llI

qаDdэу olinsa, hаr Ьir yUIdUzni ham xuddi shundiry mа'lum kaltt)ll l1,

ргоеkфlуаdа hЪоЫапgап kоогdiпаtrlаг turida пuqrа bilan belgilash п1!ljrl. ,

shDnin8 uсhuп ham yuldUZ kа.Lаlагi ча yulduz atlJslJгini uzoq чачll,Il!i,
bLryon fu7а hоshlаgапlаr, A]batta, bunday kагtаlаr d:lstli,b oddiy ko'7 L] l,,
kol,ish lnumkfi bo'lgi]n yuldu7lar ucbun nlzilgan. Iфпп va Когdоhа yU]1]l /l
оЬ7огIагi kaftalar tагZidа hапr паshг ctilgan, Iloztrgi vaqtda t()t(]я] Ll \ ,

уоrdапi bilan tuzilgan va 17 katфlikdз8i va hatto Ьuпdап h,tn, |,

yu]du7lnrni о'7 ichiga оlgап yuldu7 аllаýlагi mavjud,
Yuldпzlirг qJncha xi,,a Ьо'lsr, u]агпlпg ýoni ham sbunchil ko'p ,l L

yalim sha]da oddiy ko'z8a ko'гinadigan yuldu7laI uсhuп чL]ylLlL
пr.r luпrоtlагпi kcltiгamiZ, Bunda, kattaligi 1,5 dап yonlg'bo'lgan yuldt171.1

kaftalikdi], k.rttallgi 1,5 dап Z,5 gа.h.1 bo'lgan yUlduZlar 2-kil(lJlil.{l., ,

hokazo dcb o]ingan,

Kattalik Kattalik

1 4 45ll

2 46 5

з 1з4 4840

, ,r r ] ii, ,l,,l lllllL k,tltilik.lagi чпlduz]irг 5опi tnxnrinan geontco.ik
i, 1,1 l l ,]lIl]l ln)'гsatndi va bu ргоgгеssiуапiпg пrахгаji :] gа

, ,, l l, ! l l l,,l l l],illliyib hогаdi, Вч vukhl7li. olaпrining tu7i]jshini,, l l! ,],1.1, , r l ]ljLlllin) \ulosalarлi ch]qanshimizg.] уолdаm bcradi,] l ,, |] , !lliliLilli|Diпg Soni jtlda поапiqdir, m.tsа]эп, 1a!, .l l l l! , l ,ll, ll, vl]lllllZi,пr)illg soni tахmiпап 100 iпlп, atrofida deb, ,,],l ,l ,r llLl .,1,1llilIlliлg halnmasi ko'z hilan ЬахоDаlапа.lig.п, , l , l ],1,1.].l (Illlslll iг, Гoto8rafjk гачýhапlik uсhuп mа']um, ,l l , l ,ll ll, l,, vlll1llll1,1l sоп1:lпсЬа krm,

i,lli 1,,l 1,1,1,, l|1.Isп1.1, лупiqsJ хiгаlаri oгasida, kо'р8iпа чiz8'ishl,, l], lI !ll lll,r l1,1L\llг,lIl,,dil kO'Z Ьilал qпrаяапgа пisЬаt.л, Ьаzап, ,,,, l1,1,,,Il,||,l,,'|,| ,h,1,1du, llllll,гlq,, i l1,1,hlh , hlq 1.1l, l] ! l l ,v ll ljllilll lп,lýоligа bo8'liq ho'ljb, u yu]duZ taгqatayotgaп
l ,l ,]1,1 ]llllIl\ Jtl].lll t(rgl.isidJ Ьi7да hссh qапdау пlа lUпtoti II,,,1 l l, , \,llIllZ1,1.лiлt] уогug'lik kuсhlагlлi solishtlrlsh Uсhuл,l , , ,l l!,!,,r, , l]l7{1,1l] llil xi] nllsoiada Ьо.l8эпlаг а qilnday yU]duz

] , ll.,ll1.1l lпl his()ЫаЬ chiqish loZnп bo'ladi, Ха]ча.о
,l ,| ,lll l lllaD(i.Iv погпrаl masotn 10 рагsеЬ уа лi palatlaksi

,], 1,1!i,l1,1rll1,1j{l1,1l1,1Ы].]iljn8an,
Lr, l\ ll ! ll,,,,Y l{,l(l,]]lk dcb, уu1.1u7п'пg 10 palsck пrilsoli.lJgi| !!l,l],] , ,l!l]ll]l Лl]Jl у!lduzлiп8 kо'гiппа kattaligi m va Uпiпg

1, ,rlr ] l l1,1lll)l).lllll, nl,ýol.t г) nr:r']utn t]o'lsa, abso]vut kattalik;i

,. \,li !l||,lL,4 1.1l1,1]iHtlli М Ьilап, yUldtlzning ]0 ps п].lsоhс]аgj] lr ! l !r, lll l,].llr, lllllпl] kotiпnra гayshitnligjni vlr kol.inma yuld;2l ,]]l l,,,] li]l!l,r l , v,l пl h'lап itbda]aylik. U holila

, l ,l, l 1 , 1 ! | l l / | l , I l 
1 
, гrvshirпligi п)аsоtЭlпг kчаdгаtlаrigа tcskaгi

l ,iL l l1,1l]]lll lll!n]g, olsak, u holda

Shuпdау qilib, butun оsпплrdа oddiy ko'z hilan ctti nrin8нa упчl , l.
kishilaг odatda o'y]agani8a qаrа8апdl anchi kam yulduzni kо'гish ln'iIjrl l

Bu son kishilaг ko'zining o'tkirligiga bog']iq bo'lib, ba'zilaг 7 пrПtgd]п ,,

Ьа zilar 7 miлggа yiiqin yulduzlarni ko'rishi пumkiп,

lM

TelcskopikyulduZ]ar uchUn:

Kattaljk Kattalik

7 15000 10 407000

8 4 5000 11 1175000

9 1з8000 12 зz40000

?,5Q' м 
= !.l0

ckanligjni с'tiЬогgа oiib, охiгg' t.nglikлi



0.4{,l -.И] - 2lg, 2

,7 .]/ 5lз? 5

,i,/=,,15-jlg,
t1]

yoki

,l./=,]+5+5lgr. 1

(4] formulayulduz аstгопоmiуаsiпiпg епg muhПп 1'оппulаlагidrп l)ll ]

l(o'P hоl]агdа, yulduznin8 kol,inma kattali8i m .iап tаshqагi, Uпiпg ,ll]\ , \,
kattaligi М пi (masalan, yulduzniD8 sреktгigа qзгаh yoki v], l] ,

гavshanliginntg о'zgагish хагаktсгigа qагаЬ) aniqlash mumkin bIil,Ll
holda [4) tоппulаdал yulduzgacha Ьо'lgап masoi:ni aniqla5bnniz пrUlп](jl]

lg/,= l+ 0.2(,? t1),

bu crdaяi {m М] kattatik mаsоtЭ пrodUli deyiladi. M,sol .]l1,1,,

kо'гiпmа kattaligi ,l= 26''.8 sa tепg Ьо'l8ал quyoshпln,],llllj\]l
kattaligiлi topaylik. Quyoshgacha Ьо'lgап masota l а,Ь, Buni уu{],,
tonnula8a qo'y5ak,

,1/ = ,26''.l] r5'" Ё26"'.6=,1",8

bo'ladi, Ьоshс]асhа qilib aytganda, 10 ps пrаsоtаdал чull]\lL
kattalikdagi yuIdUzdaп hiг о, yo[l8' bo'lih ko'гin.di,

Yulduzning kattalignli aniitlagaлimizda biz kuzatuvchiнil .

tusbayotgan yo'nalisbdagi пurlапish oqiлlidan lbydalanamiz, li,Llr,,]
yo'nalisbda8i пuгlапishпi aniqlash uсhuп uпgа tuzаtmа qo'shishgJ li] l,
kcladi. Тu7аt'п, qo'sh'lgandan keyingi yDldD7 kattajik Ьо]опrеtгik li llt,l
deyiladl, Boloпrelгik vJ kol,inпlir kirttrlik]irr olnsid:rgi irlЧ Ьо](лlr.

I
l

ll ,,,,, r,,,,li.lllll yllldUZdnD сhiчауоt8ап епелgiуа оqiпr' Sh!i ,] l!, 1,1l ]]i| (l,) (k,b iltrladi; yulduZnin8 уогqiпligiпi QUyOshпing,, !l, 1,1,!l !,ll,,lrlLr1].ll) ll()ldaquyldagi fогпrulаd.rлtорiiЬ oson:

/ ].5l]l; ]l.

. ,,, !]L 1,1 ,lLly,,.,l){],ilj liD лl]пglаr.hа уоrug' Ь(,.igап ЙШuz]jlпi
'',,,,,l,ilц ,,llc t1,1,1;, )u|,I l l l]iPpl ч,],*trl,,п /n,lL|U, ,L ] !,.llll ,lll] l1,1пl)l](Iiл, bizgll shundiy yulduz]aг ma'lumki, Ular

ll ll l ll,] lll,п tJ xiIJ; пrаsillап, Qtryoshgi елg yirqDr Ьо']дап
,l,,,,| \,rlJ,|s' l_YJqJl] Ч.1Il'|\,,] (l, aU1,+llial

llIllll Jl 1,1J,l \ lti lldll,
r,l ltljl1,1лllI]ilп yulduzlardan ko'pchili8i (]uyoshdan Ь'г

l,ltln Lililпiпg buпdiry уогUg' ko.rinmaillgiga sahab
|, ] , ll/lll]].l hlrlishidir. l]mulпап, yul.1u7li]r ohnri.li

, ,,|,,l,,,,||, r ,l"1,1.1B, k,,l,I t ,r",,rr' rrr1,1r,,t,rr <.,prn,

\tц,l = пь,,| п, = Mt,,l !l1,,.

Воlопrсtгik tu7atma паzэгiу liviýlrda hiýob]ab topitadi va U ha,()l l,
bog'liqdir, quyidagi jadvalda паzагiу hisоhlап8аD Ьоlол]l l,,]
ll,Jlm lli-пllЕ l,,llп, ltq ll,.д'l,ql]Ell,Fllllll8,In,

Ёftektiv hаrогаt
3 000 -7,7
4 000 _0,6

5 7s0 rouvosh} _0.07

6 000 Ll000 0,0

l l , r r l l i ] l у ! , l l l l l l ]ijlл tсг]поdiпаmik mцчоzапаtdа bo.Iishi uсhuп, ц
ll,Il r 1,1l]ll l l1ll l,.,;lllik o.1kazmaydigaл ideal dечоr biIan о'гаl8ап bo'lishilrL lr,It lrllllii.llliпr bu jiýmпi сhеgагаlочсhi hа]пmа qismlaгida

il ll]lilll, l1,1 l1,1l)(t,ly чizdililgan jism elektromagnit nu.]anishning,l ] ,, ill, l /l,i, ll ll1lr {jlliчJгаdi. ]ssiql'k пuгlапishi deyiluvclri bunda;
,l]l 1,1 lr], rl,,,,l!l1,1rl. ;ismпlпg tсrпреmпгаsi ;;;i";l'i;1";;;;l;;;;t;
llili lllllll l\ ],,I l|,lllill iisD iлliaqizi] va гadiodiapozonda, sо'пgrа uлgа

|,, L l ,l l,I i,, ,l,,|,, l,,l.,l,,Bi rq,.l,r ,,,Bi, ".и,i+,,, ;" ; ;;;;.:;:;
,,,i ,, ,ll ,l,,,,,l, v,,l,,, .l,,ч,.lп "l.,lllfJ JJ ,,,,, utrl,,ыn.r,rr t. i"r rg-л
, liIl ,11l llllll ll]l!lllill (|o'shiladi,
ll, ]l],ll li,l1lll1.1Iul:lgilclra чjzdП.ilgап jism uning гапg'пi bclgilovchirI ll], ,,,,l, i,,,,l,, ,,,,,1,1n'dl: M*,jir. )ооо,к g*b".i,o,g,l",,ii.лg,"

l, , ]l r1,1r,l, ,,,,1.1 (n)l)l) l( 8Jclrn qi7d'lilgan jism ýпriq diapoz;nd., kui;lii,, , ]l , , l l l ,, lllll!I, shuni aytish kcгakki, ma.lunr сhо'g'lапgал jisпI
I l,Lr L , ,,lll| ,,llljll l,!|siлrlJnishi L]Inum'y xolda, i"qni ,"ing

ljIllili1l Ьо']пl:lу, uning xiп]iyaviy (аr|dh'еа va ЛZiii,,|1,1,1
il ,,l,l llll\lll (l(,luл]iгi fаqаl tелпоdlлаmik muvozanatdagl jism| ], ,,,l, llll l l,l]J bo'lib, Unin8 пur]алishi tлrUvozanat nuЙ;ish)

l ,,i,,, l ,.1lll,|1,1nl\hl mUmkin,



tспrрсrаtuгп biI xil чjупtаtgа ог'shlЬ, isslчlik muvo7anati t, y,l']L
tcгrпodinanrik nluvo7iпrt rо'у hсrаdl,

']'сгmоdiпirпik muvozanatda8i iism Jbsolyut qога iisпr d.yi]ih, пл]l)rl
nu,]anish qObiliyati PlanIcrin8 UshhU tЬгпr ulas' уо гdапr lda hjýobLlnildrI

,,.,п=lФ' ] ,о
"c''t

lru сrdа ,,d2 jismniлg 1snl yu7aýidnn hаmmа tomon8a spektmiпg 7.

i+lr. intervalida пurlапауоt8ап уоrug'lik oqimini x:rmkterlnydi ч,l
сгglsmlýеk dao'lchanadi.

Tcг,nodinanik muvozanatda8i jism Uchun hаmmа siгtDlпя гrvsh.rnlLJ]i
v цshЬ! yo'nalishda Ьir xi] bo'Iib,

dg=?( |al

llidadan topitadi,
ЛЬsоlуut qогir 

'isоtлiпg 
spckhida епегдiуап'пg Plank tom!l;l!ilL.

lro'ysun8an LачsПп]апishi ( апk egгitik]ari], tеmрегitUIапlпg t!l l

qiymnt]nгida tuгliсhа ho'ladi. PIank сgгiliklагiпiпg lnirksimU]ni Пrg'гi k.]l]ilIl
tо'lчiп UzuDligi jismning absolyut t.mреr.пrгпsi bi]an

7пhс:
"' l'

llLl il(xla vin formulasi deb y!гitiladi.
, ,,ll l,, IlIiIj tomu||JJ еý | lo l, iл U-1.1ll,b, \ап ,llBld-п , l , '] L,,'l,h,

l l ,l1l l,,l llllllisi I]cley_JnБ fогmu]аsi .leb yuгitiluvchi ushbu iiЪdaga aylanadi:

llllIln!lin ll2uп to'lqiЫi diapo7oDda abso]yut qоrа iismDiпд пuгlаDish'
,, ,,, ,,, ,t,ll,,1,1l ll, , hl/lqllbug l lлl пd l .о l,ILji

^,1]1,1L7i]i 
л]сlоdlаг ichidi sPektгal anali7, оsmол jisпrlаriпiпg fizik

l,l,i ll lrl !,!i{|xl чili5h ЬогаSidа alohid.t ahamiyat kasb еtэdi. О'tяап аsrпiпя, ,,,, ,l,, v, l1,1, vi гllIlPlJlJlnllq llZlk lа1,|iLl .р,1,1гJl merod yordlmrdi
, l l ,, l] .lllll ll:lllyxlik зýtгопоп Sekki boshlab berdi, ДstrоDопliуаdа уапяi btl,,, "|,,,,, ,,,,|,,l|| ,,ll, U,lltпг |,,r,lal||||,Ig 1,1прг,аlL1,1!,пl х nik l llklьlп,,
,,r,Ill lr lll lVll()ni kuсЫапgал]igfui, hаrаkаt tc2lig'ni, masotaýini ча boshqa
il ,l у,llll]ll1l[x togishli tjzik раrапtсtгlаI.пi апiч]аshgа imkon Ьсгitr, katta
1 l, 1l llL l|lil|],, k]I itl]ishiga ýаЬаЬ bo'Idi,

I,iLll ,lll lV(,lg,lп jisnrn'ng hоlаtigа va qanday shaгoitda tuгgапligigа ko't.a
]lill l|] ,lj,,1,1llils()saлuchturlibo'lishimuпlkl :1] Turash sрсktгi- 2J chiziitli
,,,, l1,1 ll l1,1jlljýil)п]. З)ytltilish spekгti.

lilll,vl,vlv lxrkihigi hog'liq Ьо'lmа8ап holda cbo'g']angan qattiQ suyuq
ll,,1,1,] ll,] |l,,llllill himda katta bosiлl va yUqori tеmреrаturаdаяi iоп]аshяап
,, l,,',,,l, ,,|"]|||li hпг,,dl, lujtdl\ rоl,-lоа nLltlanl\l, hiahl lJ'lql1
,r,ill l 1,1 ,1]llZ.llllih, hiг Ьiг tо']qiп чzuпligigа lnоs I)uгlапish уаýаgап sреktrоi
r 1,1i.l,il,,r]l 1,1],vLli lriг Ьirigа tuLзshib, tutasb sреktглi Ьегаdi.

',.,/ llll],llllilgi cho'g'laDgan modda ауr'п to']qin uzuпliklагi{]аgiпа
,,,r, ,,,ll,, lrll lllLl1,1l ргizпlасlап o't'shda tuгli Ьurсhаk ostida siпаdi ча nat'ia.la, ,,,,,, l,,,,,,,1,1lll U,lHJ,n lU1,1 lапяllгdа liгрlsltпlлв ilппld,l llUhiJa
l, ,ll1,1ill v,l.,,ly(ll. Кога tonda Ьirgпlа уогug chiziqlaгdan tashki1 tорgап
l ll,,l r\ ] !.l1l|, l IliZiчli пuгtапish [yokil emisioDspektrideyiladi.

',l" l llll ll]l l lIi7ЦIаrпiпg to'Iqin uZun]ikiari8a kо'га ulагпi qaysi аtоmяа,, ll, ,1,1,1,Irlli l,оlдlllsll rlllпкlп, :'гп"lrпlllg kа'liпldlя,|п q,mlaJ
,,l !, ll1]lll]lll]ltI]lilaychi7iqlaгini(ВаlmеrsегiуаsigаtegisЫiII" l6562A',

ll ' l 1llЛ ll 7.4З4OЛ", IIб ?.4102Л'J, паоjу bug'ining spektгida esa
r, ,ll ll l llll, ,|, i1lll)i ikki sarik chjzig'ini {/.=5890л" va i.=5896Л") hamda tеmiг
l,, l, ,ll],l , Il 1.1J l1,1 llllпglаh tеmiгпiпg chiziqlaгnli kol.ish mumkin.

t , l ll 1,1l !|lckп,i Ьсrаdigап yo.ug'lik пrапЬапiпg yo'liga sovuq
l ,i r l r,,: l,rilllli ki]itib-.a, yuti]ish spektri hosil bo'lib, Ьuя'уоki gаzпi

l,Jl,rБ],,llBJ]l ll,,lIl|,jJ о,.о,|у l r1,1,г u/,ln]lklJlldn

_ 0,]r0itr, .7Lr'

kо'гiпishdа bog'la!ib, u Vinning siljish qопuпi deb yuritiladi, Bu qопuпt,
kо'гir, abso]yut qога jiýплrlпg tеmрсгаtuгаsi orlisbi Ьilап uпiпr]
пur]апisЬrlПlg maksimunri sреktглiпg qisqа to'iqill]i tоmолigа siIjiydi.

Absolyut qога jisплriпg пUr]апish {]uwati ham uпlпg tc пlрс] aturas ll].l
Ьоg']iq bo'lib, bu bo8'lanish qопuпi Stctan_Boltsnraп qопцпi dcyiladi-

tsu чопuпgа kо'rа absolyut qога jis]nning hаr kvadrat sалtimсtг yu7isr ]

sekundda Ьаrсhа уо'паl|shlаr bo'ylab, hзmmа tо'lчiп uzunli8ida quy]d,ll]
l;lm,lJ llll llt jll,.bl,|1 lLl.bln,,n"l8lyJlll,,-l,Jl,

1: =,т7''

Ьuсгdа. =6.6? r0")v" . 
^'-st.fan 

ВоlБmап doimiYsideyilirdi,
PlaDk с8rlllgiпillg пtakýimumidan qisqa to'k]in tonron8a лu пл!\lr

qub,l,,rr, / r rп'|с |1|.',п Р| |лkL,ImJ,Б q,|y l,gl,h l,,U'l]гi\l l 1.1 j l)l1



пurlапs.t slruпday tdl(li]l u7!ll]igidngl IlU агпi yutih, tutash spckt.iп l],.
tолidа yutilish .hj7П]lагiпi Лosil qiladi, Маsаlап сhо'g.lалgап natliy hLi]l
уllчоridа сslпtilgап l =5890Л' va i =5tlr6A'' to'lqin uzUпIiЙагidi пl,,1;,п., ,llIl,h-1-1,., l.,ll h,,l vU,lll,, killl lg,rrr ,,,vr,,; 'rll.irpr l)аlllуп,llлhljлl, ,,
\l Lr l,jlqln ,] l,пlIklIllU,lлl ,ll l1,,rпl чUtlh, r,,r r r, ,p,,t,, -r,,rlя l,r , , z,,1
lU'Iqпl J,l ll]al," l lл,,, k" PJlt,0\lJi |kл|qn,,лп' qur" "llrzrчпr lr"чr' lrl,,.lr 

'

\UlllJll,,j\-\Ul1,1,1l D,,],l.'Jtl1,1\ln"]l (пJ',л"Il) оп |1.11, 1Jl)l'lпUIlll\L u\"п m.l-kLIv|| hlllkmJll-nllle tp,t,rrrilr"_ l,.д r",",,,r,,.r," ,i ,,,]
l,.'llh, bllld,D ,a,malJl о/ 1,,\bJjлl ljlг Ь,,,я, ,,п,l,,],,, l,y,,.i,",,spcktгil] сhiziчlагdал tэshkil topa.li, Лgаг Ьuп.iау mы"кL,rч.. biгii.."r.,,, i,,,,
gJZ ч,lчпl, ll,,.||,IJh,I lll v, ,l,U'я',,llваr bUllld,l b,j,l,J, i, ,,,,u,,,. ,,.r 

1uzunlik]aгi intervalidagi пчrlапiýh tаsпаlаriпl, aksincba tutash spckilL
mалЬаiуо'lidа sovuq 8пz holrtlda bo']sa о'shа tо']чiп uzUпliklагi intcn;iljn,lll]yutilish tаsшаlагiпi Ьсйdi.

, 0 lv,,\l, v l v"1,1 l/l ll|,г:.U,,kIi| \ |,Il|\|Lгnj ||l h rllb, lLl1,1\h, ll,,,,l1,1,lJlа.h 
г, kl||1l tJF,,l, hl ll',,l,n,lq ]| l i q,l,JJгl lll vn l1.1 lB, l,ьhч, llI,1,,,i,,

t]JI], IlI lnInonId |п ]ln\l чl lll,,,l,, \ll l,IjI q ||,,'IU|| п"rг qu,.,r v" 1ut t, ,\pnlll||-,, Jп|||/l, u1,1lп,lг,,llllп\l*, lчlllаm,,,lllj,l,ял|lчо\,l ,IJkIl, ,lll,k lIh,lI,я | do,t пl l lrltlollllnl ll l,d,
( 

i l l l л l L l , л l l 
. 

l , l \ l l, kлl lkl,, п,lп,,г \ Ull| ! l, hl lll,J,lll |"l l\,,, s lIl пull ,ll,,,
,l,,l,пU,lрlJ,i,1,1,дч,,'1,1пl',ll,,1,1п1,1lл,j'l lll \, ,l1, 1l,,Ju,it,l1, 1,,l1 ,,Ll ,,
]]i,l:,, 

,,","),,,,1 ,ll,.ln,ll,vlln,,.L1,1t,ll L,llkl1lll,iг,, l,sl,,,,,r,,,
1tlzlчllгi гl\JU bo.ad, ,l\mоп |ýTl.|| \nnJItIlJJ lu?;l,,.,,lH,,,,
],-,"Т_]"t,",,1 ,,J||/iq|||| 

,.lut \ 1-1l].1,1ll oA,llll, 5гnL||J|,,лl|,,||, ,

n,r)tlt1,1l l1ап.ll thr.l!]ar_( jJtl ,r r5hllгi1.1Jl,

,]4,1]u,n\, 1,1,1,,,1,11,1r чl Jla1,1,1 \.,d,\hlll.tlllq л,,lll]|,|,, U,|\, ,
п1,1l,IrlJllпг L1,11-1i!ill d lл .l l\.,,hl ll,. ,l,,0 l L,.'l l.]r vr чц, nrr nuI tar l,, rr,\1,1dlл,Ilч|l ild,,ll ,jldlг \J /i\,lt lll1,1]s ||nJ IF,J5|.|,r-,rboraor tit, r,,,U,hjrп h,m llllл,lп !J 1,1lпя vU do,hbll \p,l<11,1l Ojlv,,sl, 5г,,lll;]q^\I]lj.!п,l, l]l,,llo I\Ukl ,U,ldо.h,гlllБj ilmU\|nrl\,o,, L,я,,ll l I,]l l ,,lllllч]ап l,n\|l ,jU'Iadl, 8U v lllll.h гlr"rql rrn,r:e 

"n,,t,.,, 1,,,n,atmosle(lsiлing kinyov'y taлkib;, bosiпli, teлrРeralurasl ча hoshqa I]ZLl,xaгakteгistikala.i haqida m]'tumot bclndi,

Sреktгаl ай]й Ьецап еп8 katta уutuqlалdап Ьiгi haгakirtdJ|I
уогitgiсhlаrпiпg yoki Ulагпi qism]аппiп8 Quyosh, Оу, tuлrапliklаг uchl;nl'uгiу tezliklaгini o'lchashga imkоп ЬегishidП., Yoгit;ichnilrg пuriч {.zllld-BJпdl, voJ,llф,hniгe hаlаkl. ln,llc; \"1,1UJilllnb q,ll otr.ir,,,q'1 1,"r,1lлhb il , lU\, h].] lU. hlпllaJl, H llJk,llUJq л 

"rrt, 
rл,ns'nur rv rpzlrBrrr 

" l l, , ,
U\Ull l)oUl,,I l,Jnn1,|Jall ]t4- \lJJ,, l \ h l l l , , h l q l l g 1 , 1 bolil, uпs,, k, l,,,",]"",,,",. 

l -г,,l\Ьаlt,пts !|",,.h,'l1,1ч'l 1,0,\1,1ll .i]ll.nl, Unllld ,l,*л1,1,jI.P,,Kl.,ll , hlZi Il lгl]l lllltлiя,l , iih k-Jad , ляаl, ,p,,klr l, , hlllчп,lt; .llJl,
lJпl]lPl \., Jlo'|, ll,,l ,,lo,, l ,l1.1,ji, ,laP, л.-r п,,m,r,r,п,р,rl

,l] l ,,illl] ll)'l(lin uzUnligi, ,i harakatclagi mапЬап'пg о'shз chizig'lлiDg,i ,lr l,,'l{]i lZDl]ligi)manbaninB пuгiytezligiushbu tоrпrulасlап t;piIadi,

1okl

, lll l iv tl,Zligj s=З103 m/s- yorug'lik te7]igini 
'fodalaydi. 

Л8аI' ,lil i1,1ll r,Il ,]| |)iIrп chiqýa, ya.ni ,1|<10 [sреktrлiпg binafsba tomonig;si]jis)
rl,lll], l lrll7,1lllvchiga ,, tezlik Ьi]ап yaqiлlash.yo'g"n, 

"k"in.b" '. 
.u.b"'l,,,,l l"IJ l \ llll \, l(hI,1q,р.,дlrлiпgql/lI lоmоп|q I SiIi|5,.) m|лЬа

l ll ,lrllL llllilll uZoqlashayot8an bo']adi. odatda l,,огitgiсhiпiлg yoki uпiпgl ll,i l] lпllцl l1,7li8' ,9, <<s bo'lganidaD, sреktгаl chiziq;in8 silj;hi _^). ha;
]:, l,,,,,,],,,.,,,:l,,,,,,r1,,лiпЕ l,,hlл ьUпd+ 5ll|1,1lгl vlldll о,lсh"ýh ,udl,1 ,1 ,ll,,l, l",'ll, lЬгlрl |rlп1,1пlJап, ,rоt,,, ,p"tr,"r" оп,, '.ry" ,,Ьв,, , ,,,,,,,,, ,,] ,:,,i,],I, ,d:,l,"nl\l, Imkопl lUB,lldL в|пп,lli b",lib l)оl,р, j;ll1,111;ll, ] l1,1,1 Л Л, lnlll,rnlSkiv tUmолldlп ]0nal, " ; ,.,1; ;"1, ;:: i;:"],, ";;:",,rj]"';l,-:L1;' ;:li;l:l;];]l:j|,,],',ll l,|ц,lsllv,lJnI,IihJmd_ov||,|'|||J|.пool"гprrr 

r rpi ,brlnr,:i<adl
j,,, ,,,,,,, ,,,' |,vl,,ll,, yU ilg1,1l'Jглlлз lvnkl Ullrпlпс ачrIm q,,,nllllrl,,, ll ,li,, l,,|, ||,|\|,,lJIl lasllqJli, nUlllnuгhl о,пOп ll\lnlll,,,, ,|,,l,, Ljl,, l,,,tll.,l/iv Ь,, ,пчJ Ьlr Il\ln -l, ollJJ а\ lJп,,Ы""",',",л -i,,qr,, ,Ч"l
]i,ll,,,,,,,,,: 

Xll\ll,,r1 п||||1g QUvo\Jj dlloJ,dl - ",.q, "i,"l,;;
,i,1 

.1 
',,,,,, 

l l ,,,l, Jt,,1,1, J l,t,nыDlJqo.,d,,U\on lniql" ll l1Ulnkl;. Nl" lllnkll, llItll,i, ,r||,l|п|,I o'll,j.ha J0 |(1|/5 ."utip ь bn л, г,,r.rьпrь b_r"i,,ir,llL1,1,,,,ll l,, ц1,1 U'lрпrll,iЬ Ьогldl, \,,Li,,dd tnJlU,n lnom-ll.dJ llnIn8l.,,,l ,ll vl,,,,|||, ||,,,|\|i|,||la l.ki l|д|JJ\otUv.h,\Uld",,",,пеkl,,,j,;h,Й,'-
l,]ll ll,,ll l llllll()пl]i л). katta]ikka ýi]jigan holda k;'гi,;Ь, .,;"g l"tt"r;gi 

",ib"

^2 
l з0,Iоj0ll

,,t, . ]] l0,,_,/.9=|o'

1,1llil lllr \l ,] ]0. bo.]adi.

l|,,, l,,,ll,,llll I q llam FqJr,Iri lоmпl dаяl tUldtr7lJгn!lp sn.llr,,l]o,
,',' ] 

,' ,], , ,tk,ttt, л r qzrl lоmппgJ huгdа} k ,,ъlikk. ,;lr,;," ;;ld-,, ,,:",,],, ,,,],,,.]l,,,,l, Fkv-|oli7ollJ5lJa llпllg Jvlinl,hi ruг,itr ,ч,аqr,
] \ ,|l,i|h .k\а|пr,пilя \hJ]ч:\ \а gЪ,hl\ qБmЬплiпд,,,ll,],,,l,,lji7l,Il:lгlllпц\ljlfhl,mпýrJчlllJJ, 0пзсл р lllJ]lk;l he.1,1i



v,BoB. QUYosH чА UNING EIzIK xUsU5IYA,ILARI

5.1_ý, Quyosh haqida чmumiу mа'lчmоt.

0_\n ll D| bl ,_,J,, vJo|,1 о,,]8_,| |l,,,L|,, \,].u\|v|||,,|| ,,, I

yU Llul.Jl|a q Irlяаltd l, b"r r,,rl ra rl:r,iir ,q U lPJ1 lgJn ||1,1K I,1ol] ,1,1 i,
b,hdlL,l,QL]\U,hqll_tsl\bl] lпi'ul о|lаllll 1,1l],,,q,,,:r,,tirq",r, b,,t, ,

h]lг, ultUn),,ll\,,ldU7]"rc|\U\h.'B,,nn,,un,ort,,,,nr nrg,,,:t,,.,1,,,,r
|,.vl|! hJ|,k \ l ,dJ-bIltlnз ll,lkJýlnl,Jlдan1.1,lJ ll1.1l 17,1o;,]i

QUyosh bizga aniq qirгаli dоiга bo.i'b ko'rinadi, Ihing o.Itacha k.'l inl,r
dianrctri.jZ', chiziqli йdiusi R 696000 km, hajmiv 1,41.10ll sлrr, Il]]]\\ l

:ч_ J,оо,lп, jt,r,1 лhп,|.| |.ts| lr l,Zlql/,1,1', lnrl,.hkL,лi l,/ll,, l,,,2'4 ln/.,k', \4,,lbal,d,lBi ll,ltp,l llU,,, 'l _ l,'..0' к,,|,I d,l ,,|,.,,,,,| '6000 к,

Quyoshninj] muhill) kattaliklaridan Ь'гi uпiлg лuгtапishiпi.g ,lIr li
qiymatidaL Nlrгlапish oqimnri odatda Quyosh doimiyiigi bilan itod.n.bh,]l]
t]u katta]ik уеrdап o'rtacha masofadagi t sm. yuzailan 1 minut dачопl

'''IJ'FnJ.l,,l\,,l 
h jlllo. n,|,Idiвan llUJ,Jlll,ппiп"'оliч "n,ls,vl l,rll, l ,

tспgdiг, Вu qiynrat katta aniчlikda пй'lUm:

_ Q-195kаl/\1п'miп-l,з6106еr!]/rm.sеk-1|].jOчl/л1..

.. Bu qiуп.ltлi radiusj ] а,Ь.8а teng ýlегапiп8 yur".,gi Kni,"yr,,.,.
Quyos]xrлrg t()1iq уогigl'8iпi topaлriz З,8.Ш'З erg/;ek. auroshni;g-] .,,,,
yuzasi 6,2В 101" e.g/snrr+sek еDеrgiуапi пuлlзуdl,

, QUyoslr hаRлаtпri aniqlashda h:tl xil usUll.r tlrгqlicha qiyn].lt1.1]jl
Ьсгishаdi- Buni unrunriyla5hgaл holdn quydiigi jad vnlda kо'гish пruпlkiп:

5, I iadvai.

ll,, Jl ,llu|,llJJllчLvldaPi YuIп\аlагql]l ll mum{lп,
, 

l l],Jv,j\lInll,H nullanl.hi Jb.olvul qoli l]\mп,пя llurlanI.nlLlJn lalol||i|] li,lIl| |,nm hJmmа |lJl Uг lllal hll h,lbu'l.-re.Ji

, , 
' 1,1,1t цl] mo.1J л,пill8 hJ l.r rI l .huqUr|,kя" Ьод lIч, R,lJlo, ,llIl JЬlп" l,h l,|,l'l ,,,lll llllsll],,l l,huчlllllk Ьп'} l"ha о'7в li adl,

, 
' l),N,ýlt lnUddJ ]пlпв k llld ql\ml уUооr, inlIJ\hд,,n h^'lяdl.'l' o00lJ.,|,l,|,l,,l],,I innlа\l|1,1| Iqn00" d,, .пg knp llo'.bJn uo,jo,"o tun.,t

l ,, i,,ll1,1ll* llzik hUlah рlа7rпJdl.,

, ''l,zлlо mаtеriуапiпg tо'гtiпсhi holati hisolaпib, чпdаg' tспlреrапtrаl,,i l1,11,1jilda y(qoгiki, moda to.Ia ioп]ashgan bo.la.ii, Ushbu sh;гsimоп
1,1, ц,,,, 

,,Iv|,,ll|,h 
n'qlbJ Ftsа ЬU'llЬ, unlg ,r,.'.' .'"'",.r,9 ,,.a,rr"'"g

',,] ,'l,:'1,:]I],,1t1 спg \lqUll, Нllпlq,l "yl"u"n. аЦ;","пьiпt uytoni,E,,,,l,Ljl(|llч,,\l,,illldlыd,ь'lJ-lаlпl,Jli,,,u,д,п,ьi.,а,.,а,uпi"g*ь,,
,\]llIlrIl I(,]i,ji topilgan, xusuýan, Ьir пtаrtа tо'lз nyi"nib .l,iqi.l, qii.nti,| ,',,ll '' ч1,1kJdllFп8, lIпlп4ч,,l1,1 tJq,nldl*" ',,Ul\Jill J;nUm,,

, , , , l , , 
| 

, l t , * 1 , 1 l l п 8 U'll,j,hJ hl|J, h |l lFZ]lsl llJ - 11 Br,,-dl а-, l ,,,,lll h,l||ljk, \,ln|||P 0uvoch J,гоlld,j na1,1\Jll lLrlJ\ll uлillgа)lltll,]ll
,,,, ,,,, ,]], 

]]j,1,1] 
|,,.:, 

l,,lrJUqbUl]1,Ill\lJJJ,,пr.]rogr,Krrrлгоо.r,t,tаrtl.ьl ,, l, '/ \,ltk,lд,| чUll]dа eSJ ]2 SUtk.lgJ rепя,

, 
l),l',l,,llLlal 

,l\,lJnl\ll ltrlJvll d"llоdlаIIk л,pIiJllпl 1,|qal8lnl v,,1l,"
",l,,,J,,ll,h i1,1r1,1lk Ьl',.п hоg'lrпдап, 5hU \rп€,lп U h 1,1 Q;,1л.л ,|гllп|пдll1,1r,lvi,1 l л dJчгl l,, lя 5UlkJBa \J,lllUJll UJvrl 2/,l8 \u.k,BJ lFnнd,;
]; j, |,] ]:I 

qllvn\h \lll.J""l L,U,п|lпр,l,,h гJtllо l ,, t,,, 
"u,,,n.a",, 

-. 
пд,l I l ,l l lllIl ll1,1!y jnl l]ltiýhl ko'гSatlirall

l_,l\,, Jп,,гlа,lJа8i ulj.Jl, hJ;оti.llпь llчаl Ьlпi гапЬJ,l bUllshl,,,,,,lll, (l1lnovJdгo l,FJklflvala|,d,l Il,,.dJ vo,JUlnd modJJ\l уппlь
i 

,, ,,,,"," ,,, ,I,:,,"r,, 
" 

,,,,,,-,о,, .д,, , lPmn||l,dl ho\|l 
"nr"o 

, q"у.,Ь","gt,,,,,t,,,v,t,tktЫnt U-8lnlshda Uпlпр "г"kIt: yotdaln hPl lJ:, NUппmа,,, ll1,1 ,,,,,l l чll\U\llпlпq лLll lлi,hl Uzll] ,l, Sр"kll,вJ "в |, Unlnt Ionlda
] 
, ,,,,,, , ,, , ,, ,,"|, , l]i7lqlJl bil п,, l,,l o,1l lпlпg u", , uur,t, ,l ,i,i,iqb, il,,,,,,,,l Illlll\\i/.l.kllnlnqlnJk5lmUmi tЗoo soon а r. rqrn uzunt:t<brijg,, ,,,, l,г1,1,1l l\г,,,kIrп|пq nn'k_\a,h|, ql,ml) v,,:kJla rоп,ппg,, b,r,,",t,,b

11,1, 1,1, lJ\JjIl|,1plЦlr,||\qavru,LnlU'lqlnll lоmппlJltsа. lt,lJilb bol1lJ:, 200U'i,r|,,,,,,1lL]цidlчшо5h\р,kllпlпqkUllпl\hl opi,t ar1,,oon,l,,g,g.llr.],
, ,, 

,, |,:,], "l,,l] la""*. qbllJ lo lq,n uzunllkj,1,1Ja ,рr1,1l kл klп J ?l]JtJdi,
lj,,1,1Il пs,пl, 11,1vl q| .ll\,ltih,,lJU,,ts.I.г,1,1l],,1,1, i",q,лl,i ], ,,,Il,.Il|\ lо , hll,q]Jl,ы,Jl ll1.1l.hJdl

Цагогаtпi hаг xil чsчllаг Ьilап aniobs}r llatii
Usu] Natiia

я nomi
Nuг]апish maksimцIni bo'yich; 6750.

Nпrlапiýhпiпg oqimi ЬоИсhа
fstefan - Boltýman оопuпi]

577о. Eflektiv

Mono{ramatik пur]алishпiл8
лrаkýiпruпrl boyicha [Р]ап
lоrmulаsr]

l=1000 А 4500.
i=2500 i 5000"
).=5500 i 6400.

1000000.
Inte,r",a]dagi пuгlалish taqs'moti

Ran8]i



Spektnriлg iпlaqiZil t(rполi l5()0 
^ 

gnlha Lг аtлrоsfсгаsi tolпolllt, j

l{U _lJ,l ,uv Uvo, \ ,,J,,IJl,,|],,,nd l | , , | , | | , | | i l | | ,
lrn },lllJ, l,, Jlл l,j, '|,l,],п k lп ll,,, l ,,чi1 l7l llll\l| , \,,l _,пl , l.. l,,,,
Iп1,1 ni 

,y,'l4ii vl, U j\U,]| ,р,k|l,л, lI],j,,|r| ,|.,In,|i,,,d,1 |,,,l],
\U, llu\|,JJ|л,,|,l l,n'llJi, чuчл,l,пl,д l1.1,,,1,1,|,l ,t] h1,1 d1,o l, ,

|]1:]]]ч 
,,,,,:|,, ll1, 1] iJj"лsl\llя /,,ml\],h, ll,,, l,ta,ll1,Il ,,l;. |;L| |,,ll'b" . hJj,,yd В ,llJ,,n l"\l]ч lr], Iп lqlг ll, tlл lPl , ,'| ' ,пli,п qllvni1,1i,lд JJd.onur,Jn,,rl l,'7Бll.ч-lr,,пlr'лlрдl an,J,'|, HU l,Il | ,.pl|! ,l|a||,l L,Id |л \.,\|n'Iq q|| | l,,

0ll\.\ll п,kI,|,llпя ml,h]n] i,l,,.l,, llnjJl J||| IU|lnДU,ll ll l,,ll,| ,,
::,],]]lч, i:,l ,",,."i, )ULl,\h ,1,1Ziчllll l1,\lUdlld,, Bl, , t! qt,r r1 ,r

8r7llIJlq nklllrJ'l ,ll7l,Ill],F,, u\llllL.lU,h"hlll, Il,mlP l,;,1,1 1,1,,quyoshd atnostcгilsinin8 yriqoгi, dcnrak sovuqrcq qismlагidа vu;r1,11 ,

] j ." l1 ,,1"lt]cl Ьч h jU\o,h ,,llг.,l,,lJ\,l ,llb l,,',l,,1'pJ,l ,пlJгll ln,l,nbill, QL\o.h ,p..llll lllвFля,|,,l1,1 hl/i9,_\oJ,,l,,l,,,r/Ulш,,'^,,h|,|BiILlvT,ll all|), TU'l,|,n U7U|]',c tll. л ld,llJ|,1,1, 1,,,,Uh,l,ll,rnlil,'n,,,d,,р,./,,l,fi.-.vnl,|,],,hu,q'l| _ Uл,J,lд jl, l,,l,ц,,ll,,,
:],.i |,,.,, 

,hj7i.]]J|r l||г,h|| л,\1,1 lnl п,,\l,d h"\,,]|| v,,,| ,|,,l,,iL|,|l|_l|o |,l |lr',,,,,,,,,,,",,,,,,,,,,l,l1,1|l, l l,,

l",. 
"l.;]1l,lnl]l 

l IjlJn .,, L,J,llql рl.г\пч\ 1о,l,]j],,Jгl1; , ,l |l,,

chiziqiirrniпg mav]tldl'8i uIаrgа tо'g'ri ke]Jd]8an kiIпyoviy nlodd]1.1l llrlr

::ll:ll] '] ] '' : h"r'ler.r r trrllrrJr, N|ll|||Jt ,, /,J| , ,,_1-1,,,,,,
lnoJ,1,1\l hо!i,lч | P,-,l]]l, l,.l,j.,,l,-J ,\ilJ\|, l\,f,,Jl lllIJill l, ,l,i,
Кlm) 0l у t.lIki||яJ cntl,

,л _]_."l::::.',"j -,,q ,,р ,,,, Lл,lU,o | лlп,п|_| ,o1,1 ljп ),l,l, lnlr'ro,,!|!],ln l(',паl1.1 k.p \,l uUvo.h 1,1Б,,,llпд 'U0,Il\l,kd ,l,,j,
liпLlaIt bl' || п, ll\ kPi,!]| а||чп,Ir nl lý l,lnlno l,,o , , 

"tд,tп 
, t"m, л,,,,r ttаs,Iйll .tishadl, Маsаlал metall аtопlагiлiлg sonl voiiorod аtоп)lагi(lil]l10000 kап1,

5.2-ý. QuyoshПng ichki tuziliýhi. Uпiпgуаdгочiу епегgiуа mапЬаi_
Quyosb aktivli8i ча чпiпgYсгgа tа'siгi

,alluчU",lkI,o\b0,0,\*hl1,1Uillll]lJleU,h],h,hll,,ll un,nH J,o\l-q,l ll I

xJl lкl,,,,llьJj,lгi Iho5lnl ,l,|)lll,, lпJs,j \,l h.7,1 ь,,, .а,,,,ь u,,, ,'
9'l't']:'"ч''., hlll]jhI ,lUql|,d,, ldг,slil,k,,,,,",n,,r bo.,r,,,,,rr,,,,,
iol1,1, fiU П,,ц l1l, IFл,,,I l, I q IIIiJl b" 1,1 ,| ,| |\,,|г ||, t," rrl, gЁr r],,rlогt'sh kuchi Ь'l.rп tcлglashishi k1]l ak.

.1 Pz = 
^р 

= рtх {1)

. .0t|_ol.da р- qatlamning о'гtасhа zichligi, Н - qalinligi, g- tortisb kuchi
trlhпtilhl

_,,, , 'l"Yn*"il* 
fizik holatla,i bo.vicha Uпlпg ichk' qlsmlanni bir лрсhа

rlll1,1llll]lil bo'lishimiz mumkin l5 40bet tJsmda Quy..b ,""чr"п"iпg .*"rrii
l|0lllилll)i

l, Епеt giya .hl qa гish (lermoyadro) zonaýlZ, Qavta пцгIапish 7опяý,
:l. l(onvektiv zonasi
4, Fotosfera
lj. хrоmоsfеrа
0. 'l'oj
{lllyldagi iadvalda tllarnin8 ft zik хаrаktегistikаlагi beriigan:

,'l'i'll yil

i), I

lll

natiialaгga аsоslапgап Qчу",ь йкПйilББпirrs -.dell
T,l( l]a

ZicЫik р,

'l'еrmоуаdrо zonisi
1,551,0' / z r,l o
t ]lt]U' 1,1ilIl ,

,1,42,10. ,4.]0r.
Qayta лUгlitsh 7onasi

b,ll1}1l]' ] ] .lLl]
t,|+']nl ] 1,7,1U ,

],qB,106 7 0. |0rr
],1]t ll]i ] l,|.1Ll ,

koDvektiv zопа
1,14t]l]' ] ,,, r,lr, ,
1]Bt]O/ l,h,10|
6,02+] 0 l z,O,ro,
ч q6+1L|1 ],-,10

4,56+10з 2* l04

149
1з7,1

з5,J

|2,1
з,94
1,з2
0,50

а,2а

0,02
0,001

7 4|701

. llп ],lllv-llD] hoshqacha QuyoshDing modcli deb aytsa bo.ladi, ]advaldanl]r., ll, lllllltllki {)uуоshпiлg maгkazida хагоrаt 1О. i*.ba- K"it", Ь",],", , l,i, ,,illl.I yll7 milliагd atmosfe.a, Bu shагоitlпrdа аtоmIаг iud; katLt,] , , ll1l , 1,1l п..Ьа yUz kilometr tezlikIaг Ьilап xarkat]anishadi, K;tta zichIikl,]|,\l| .l|!lllllilraф tо'qпаshish]аг uztiksiz sоdir bo'lib trrгаdi. I]ul l , r 1,1.,lll ll llIl]ly]iyadro rcak(siya lаri yuzaaa keladi.



]

(]Uyoshda tсlп!)у.л]гог{].tktsiуа].rгiпi ikkj tuгl ]ol o'vлaydi. l]iгlD.Лillрlоlоп-rrоlоп j,a\,,lv,lllJl, jlu I, lkl\ly, nll,J,j\|,|| v..|UI J.JIl,,,,l ,lл, l,,г lь,,l,\л,пг,,п|J1, 1 .,]| L,, '' лJl, LJ, ,,, r , ,,l,ti, ,r,I'",, ,л:,,'",',, ,,,,1.1r\lit,\lll lгl rlr,pr v,r,u,1"" l , ,аrl , rцк,,,, 
",, 

',-l 
r,,,lr,

:1О1 ,l';] ,' : 
h ,i , ,,, .,,,,,,l ," r я,,,," ,r.,, r \,,,Il hJ,,Jol дr]гl,| ], l, ,,

:']:I]^::"' ': \J Ь|, PrJJ |'Jlб]ud \al lJllll,J l!,ldl,,,,,,,.l ,,,,,,, rr.,,,
:.л,L,,,]",]11,.""ч 

,",1|r. bJ mOý5a de,/c,il,, v l,пl 8,,tiчп,пд L,ro.i ,n,, ,

1,]]:]]_""]"8 4, Jlnm,dJn l,Ih|пIл-| , ,ьа ""m vin,, .j," .,,,,,,,.,,,,,
,lР,,п , l,, tPlv-,|,l g ||,,\iI L,J,l,h,я l ,J. lb, DU,l l]quг.sl1,1,п8 lnJlk l] d,l ll lIUl,l ,,, Ьп

" 
а 

";,,,.y,J,i 
i..Ki,i";i;;;.;;;;i#":]1; i:.iН,]i:il.i;*fii#]l]i]: |]l1,1lbl, лl, 1,1\,,лJ" k,,h,lJ,, ЧaIkJzd,n U vqJ,.,lEJn ,,lllkJ'l)JyiJr, !gIcldli 5lkl lShdJn cljlUJJl v,] i

рго(опrеаktsiчаliiгirоlо,чп:чlli 
]'2-0,ЗГаdПrs8аСhаЬqх(рп)llrl

Л.{аsоtа 0,:] гпсliuýdа; bo;hlah hаrогаt 5 million gradusdnn, boslпl cs,l ]1)lпll]lJld llц,о l,,J_nial ||vl.|,v,u,hbU,ha|o|ld,ll"lm,|y,lJt,l,,i,|,\,,,,,,
lnl|'Jvdl. IlU ,,rdr nr1,14r, ,,Jvl 1,1UJ,Jпl\h b,r,," .,i"r,o,,',,,l ,,"
:]]j _ji 'l]]1:l 

,|i||] 
]|,J"n,p"\,J"| (,,.,п\U,lпr "" Pv, ir, ,,,

, ге| lv,|, ,\a|.lJl |i|, |,!|
:i,,,:::] l]]]l:: " 

,u Kv,,,-rrir,:b,lt,r ,ь.л,],, h, ;;,,,,,,,,,:,",'i '

],',,_]:l] '"' " ''] vL Jql l'F|,,|J, lдпl."l il,,1,ilп u7 Jll\, llll,,a||,|l,, |||,j' Ul-|,ll,, \u.lJll ч,,l,,,lпllJJl,гlk \, ь ll l

l]i]i1|,,],]l],q"I 
, пuti"lы,,,dl. llllг,,1l .Jl1_o,1,1l n,ln,lL nurty пuv,lt,,,,,,t

i.:;:;|i;.." ",, ,,,,r, ,ltll ,j,h/пtJсqL)Usllлl,г,,, ,,", ",",,, ,,,

,|"О,," ":,u,,-: 
koпek!i| .w,l1-1,o)l,\nPJll 1,1,,,ld,, nUI .,l\17ll.\ll,.,

::,|j:] ]i',,",,,.|:,,,,, ",:", r,,,",,,i,,, 0,,,.",,.,",,-,",,;;,,;;,,',,ilaгlrJ|,I l|,,lo,J,г,) kFlJo|, ||||," h-l., Il,,n" lпl.I mll 42nUKb| |,| || ,|,v1,1,pn"Jlllad,Uu\0],|1,1Jv, l^-UJn,\ll rl ьо r",rl, лl- ,|',,l , ,.lloп|,\,l!,,,

",,, 
,l:ll"i,:, , :"",,, 1,,,:1 QUv^\hd,lbl ,Ii/l! ,.,,, ,, r,o,,,,,,., r,",,vuv''\ппll|ts vIr,hJ,UiIll,,tjd,, 1,1 lJ|ч,па\dа,,l,,klU1,1.J ko lilj,,Ji.,,L l,,In)l".i18|l] l,LlJl'lгп, \nk, , \1,1,БJп ,.,L,",,l,,, ..,,,,,r,, .t,,,,.r',, i,,,,"qrunuIolor dф|l lll hoJr. r,,,r prir uly"a trчз., Ь,.:,,,,,, l..,,;,,,";'|'v, ki 700 km, ,l,,г Ь l gtапllJ,, U ll 1,1,а 

-,_'О 
,,,,",,, ,,,."""а, ,,", ,*.,,,,,,. "]]1::l*:"':9, l,,,,il,Ulllil Dll h]r1,1,лuпlJ ,1-1qj l,,r,",,i.,,,.",,,,

,,hlJd l zдm,,,h|,Ijkоlап,ltоLd,l:}l,,пl.t, .а,, t,,t,,MJli,l,,ll nn'lnl'llo vol]lltjJ,ln lU,hJdl, Г,1,1,, q,llJ,m1, 1d,l llonl 1,1,1,,lppJp,l pdlJl |||\l| |ul v,I l.ro,rl ",,rriлс п,,rurq"r]tm,],;,;,;,,;;;;;;],;,,:,,','
.];1,1i,],,',.'", lJ kon\eJ.ll\ /опi\ll]lг8 1,o,1]l l,hlJ,,, r'",,t, Ц,,,",,,\,loanlrllnat Dl,i u Ftd.lв, naloli. .hllл,llllll klll.j,l 

""- 
, 

'l"r,,,,l,.,",]",, Ь, ,1loгElv,,lli \ll,| ,llq,l LZJll\i,gd LIsllnlJvtll , , ",,.,, , ,

i],]]:],.,_,,, ,ll ,:n:l, :n .,,, 
,,t,r,, ,i, ,,llLll8а ,nali,ll,, L1,1nJJJl l, y,,,l,l],lJ,o \ ,v,llllU| .l, , ,в l l. r,l l,Llil\,),,,IUl,.|,,l1,1j,(]l,

, 
\,,,l\,,],llv,Zопа.,пlпq )uqоllчid,l .lUJо5hпiпд aImo\|Pr|,i UU,h|,,JIad,,l i l lll l ,,Jl l, I Pl чаlIdllll bu Iolos[ero, iпlоч".а .t"b quyo.t,,,,,,g K",,,u.", ,,l,,, ,|,| \1,I,I d/llksil 5гelltl h, sil ьо'l,IJlqJп q,,r,., i"r,',a, ,,.'"-i."'",,, ,,,,,,,, l,,,.nJol, \hund_v qljilj lU|o.1,rJJ" ,,s| 

',,,,ав,," "".,s,il
l i)lll\li'г.llliDg xustlsiyatlaridan Ьiгi diýkni qirrasiga qаrаЬ qoгayishi- Bul,, l,,,,,,l,il, :],tlda hаlоrаl "huqчrii\ \Jli oshl;lli b,,',",i,.b""ji,," b"i,ii,Ilil ,,l,,ll\l,,lllllБ ll lt bll nuqLJslnl U Ьlltгhlk ч..r,ldп rrooab- ЬЫrаdr. а otrl,,,,Il ,iIl v,l ko'пlJvotBJn пuq'аdадl nolmal огаýldJgl ь""r*l, оi',к","дli,il l,,|,l' j0o v" koll5h.'ql пп.mJl bilan JsLma чSL LU\hJd, D,еLп,i,.

,,,,,, :,,, 
,*, /' :qOо va kU,||!h очi nolmJl8J р.,р.",l"l"r"." l,,,l"iil ll!i,,,l,,,l,, J',1lIllnts m,ll,"imai лUllJпьl-| . tч,rь.,J,ь".,l boirar, дд,lr/' 1l ,ll)'lsi oPtik сhuqцr]ik 1ЬtоsfЫаDПig yuq".j.o.r, o..,rrti ko.io|

| ,l ,,l,,l,r| |j,,I l,rl'|| k.iJJi ShllsJbJhIl,,helJa rUllаr|sh |пl, ItsIv||д| kJInav"dl1,1,,ll lijJlгltJ alllq o,,l.JJg"n ,n,"n.,ur,n,,,q.i,,,oi, .'h";;;|l;;;;;|,,,,,|, л,,| ||l|,lr|Jгin| |hаlоrаl bU.]m, ,,,ы,л,' q,,r,",,r,r b,,g,,,,,i,;,, ,,,,,l1,1,, |rt,l,jk ho,1adl ча\аllп, d1,1, bo,\i.ha,"i."-,,ll-,,,;:,;,;,;;;
, ,l yll l llll ll! lllula bilan ifodalasa bo'ladi:

B(d)=1J00 2 + Ucosd) t2)

,t', ч,.t" 
'(r) 

_ d Ьuгсhаk osndagi пuqtапiлg уогqiлligi, а0 - disk,,, ,,l , ,,l,цI ч Iчiпllk,,_lп'lqiпu/un,lBiPJЬU8'llч|,oFI||,|y,J|'|,i|/lIIп|лJг|J
l,,, l, l,,I l{l'|\ l,,nUn8J kо'гlачJ, ' ,,dоод ,i, r,",, ' ,, 

'n",..,
ll,, ],,iIl)|l|/|лt-l,Дl,FolLslplan1, 1alJZчrtro,vup,]aЫ,lrn li qlrlarпia',gl
] '. ,l ,,,,,' , , .o.1 JcvIth||JIi/ mlImkIn, o,,hil,dJ vorqlnllkJling П,uq",r,lltr, чл l, , i i,]1,1l l<lrlлl rOлlýhjmtz muml<ln:

s(.)=800 & +,..) (з)

|,,,,,,l,,]",,'''' 
lЬгпulаlаrлi solishtiгsak ЕddiпgtопВаrЬе tелglаmаsigа

{tJ
а)(0)- в )[т(lт - фs0|] Ul

l ll ,l,]1,1ll ? cosp optjk сhuqur]ikdа лuг]апish я(I) Рlалk Гuпksjуаsi Ьi]ап

. l (il,,liJ:lning chuqцrligin' hisоЫаsh uchriл [lJ fоrmuldал Гоуdаlапаmi7i , ,,l ,,,, l, ,l1,1llkпl bit \ll7lchJikll qаl1,1лlп] qaljn],*, 
";,;;;;l, ;;;;';1"f,;

4оll =дr (5]



ii

bu yc.da л mоddапiпд n]olckulvirI п]аssаsl, /l _S(cianJnrltsпun do]il]L\
a,ryos,]t 19d9asi аsоsап псчtгаj чоdогоddirл tashkll etishini e'tiboц,l l]]. llr .l"Гi6000'va !o=2,7,] 0a sm/sck2, b!nd.r

]t !!..)л,\)klп
л,tо

ПпIп_\, Inl ,ý'lJ1,1lд, /1,1ll 1,1linE ,P-|',jll: U?JIJ ,л, l,Il л,,]|, ,P,r, m.ll, q lli,till,d,, fUl, o,,|,Lli, l,,гцл!lпlllt,лl,Ll qllIa|,|1, 1,],; ,r,*, ,,;,,:]_",,j,l",,1l чrjlJ,ltll,Jln,I,|0 , t,, 
",'|., 

.',i;,,;;,,' '

u7o,,lr\l,F,,n \, ll l1Ud,la ,п,пq z h'iд .rl , ,лt о,, , r,r],i::],ilл,lд,у,,l,] 
,,h,,qllJ,,г tn'gr ,m r,-l.t i ,,,,,,, b,'l]',],',,'l''

;,]:":] l,:l"l],l чuчJ!JIU|р|,,IlБ J,l\l oIv|rall,,Id,, h, J"", l1,4l .i',,, ,lIlo lп уuчi,l hl.Ulrty]лlk'l.Ul1,1dl hl/пv|e"iJ;,, "лad,а,;,;; ;, " " -ll;,;;i;Ж;;;:,i'
\JnlllU\Гrlal]lllq \оrч,пl,Fl',lJ,Ir|"n|р|drrr l01,4 пrrrb .",,-,,',,,,,r| .,,||lI lч,|| JU\,,ýл|Ul1,1.tl,nIvlidal,u,,.,.,,."-r,,,Br.,,,,,,,,,'",',
lllullu1,1oпrT,.-,Inl,IBvulqll, |,ll\ltlIvo\, LoI n"o,,,,,""q,i,,,r,,,nrl пеLh,1 п,iпq k||omcll, \l.m,,,tега \ol.\p,1,I, k,,-lлi,j,|J|л ч"" .; ;pu. 

" 
"';Ч' 

.;:,:: ilI.i,]l]l,JlJni,t, h1,1.], |, l" l 1,1,1 l,il. l,|чаlt,l lJ i,1.1,1,;".,' ),,,; 
"

Uг,J"п lJ,hчll, ,,ll,hх,п lllпd,llllllllля ,л,,1,11,1l, lo,,l lF, ll1, 1!,lkUсhl'lоч l,.lц rlllH Lhl-.lq],rll hJIl, iULJ,r*".o.a-on,,iplrg],l, ;;;;;;" ;,;" ]:]:;1 
"fi;ff;.I}r 

l iПСhi ЫЛiЬ l],| \

sрlklгt]rg еllg kUchl t],l lолlJ5hг.lл l,1 l/1.1l;J d,l, ri"..,,,,:,",,, ,.,,,_, ,,i";,;,:" ,,,::'"" '\а ", l.Jl lll

];,,_ч*Y|,ю, ,..,, ,,,.];;,",;,;;-,:,,;,"];: ;] i} ]i;i"i'; 
,]i;i 

illiJrlll 0l\kll]nq Lhekk lsIdJ vJh(hI ko', (ь .,u,1,0Jlлl 1l.,,,lчаll l,u,,l hldl, l|,,\llil!.,,,, lл"]l' 1,,,'''

]:",т Ti _, ] ;.; ;,i;; ,,i;-' , k;r]|:11 : |..];'"; ;:] , ii,] i;; i: ;l :,l,,aj\ оliп,l'Jп o\'F,jd lл v_qn||4| k I la|,||L, 
" ","" ,"q 

"r,iь-l,,,,i' 
,\l,,rnir,,v q;|rl, \i k,|Jlll,Ulq1,1 \t1l1U,1-1-\,lIUl o]a,,lJi..a,r",,r",,,i,\nJlrbU],Ji )p,llIlJl|| n'ln,,\1-1Ildl\Jn,ll,,1 !l||lJaq,,InIn,\| ,| |,,|,li l,

, ].]:],l l,:,]i,j 11,+1л., 1, 1",,'".r""",,l_r,',, ,,,,.",,,.,",,,', ,,'
],:,,i,""","., ltl, lлl (U r,l' |,l пн kJl,,nl,llJl U\ |lltJ"г ||,,|"i,i| ,|,,, lj:_,,:,iч с"',,., l,,],", h|| ,l||rla,o,1 |UtIi.hd, tl u г,d"рr nr.a,t,r rrrя t, r , :

:.",",,,.i,:,,,],,".l,",U.Ь,я,ll.],|illгоя"lml,)аlJIlll (,jqq.5l l,Jr qlyJ, ,l l,,l
i]li]',| ]],,l:" 'l,rпdl ра,дri,r,l u.K,,,t,q,,",,t ,. ь" r",, в,,,,' ,, ,,ltJ,),]еlл, l,Lltl lbU\.l,J lп,,,Ill lL,l J.,,l\,l,,, ,hrl Jl.Jt]Jl lлlпБ l] ltЫпllrl

a'lvu",l llTo\I"| 1,1Il1,1г \l.],,ll чаl|dпJ,||о| ,,,,1,1k lU,l ,n г, ,,'j ]'l1,10',lll\T ll,ы, г,,чdJ ')"|.l kn,1,1,j, h|- 1ll lL ,lj lдJ, |,"l,,,lil\l l ,^ lJ h,,JJ] Bl, l,\ l,,l^,,, lпl,,п ,,'{ гl,пJ лll l,,,

l .i,,,ii,1,1,1 ll rl;h Ii,J0,'RUl ll rld,lI q-)о\ь|jIlя,,,,l,,, l,)ljl,,\l1,1UIjl,"shlJnddl,1,1]lлsvU,.Ilлj18lku"a,,,.,,"",,",l,а.,,,
,,,v|,,||,,||1,1Р|m,|nloS|,-|л,kJJPsJm|]||ппm,,r",tпu,,ь"ь.,rorn,r.z
],,l ,, ' ,,l ll l,j'lJ qutn\hlJl ', ll] pJvllJJ kU'l1,h .,,," l,., К,r,'' ,Иr,", *"l ,,, ,,l l i,l] 1 ,1l1,1t огqлliobo.iýh mumkin

l,,l, ,1,1,| .hn8,1l llltяJ ,_а сmIs \J uпlпь \hakll ппlоq,п hп,|,ь, \Jчl],,|r,l,",ll,,J/д,llib lLlidl, tпlпlпЕ уUгq,пllgI llUyU,h ladll.\, lna_oI.Isld,l hlr,,,:,,,,] ,,,,,,,,,,л,lma\,Idi,YotqlIlj,Lllnя 2,1г,lгlJ kanlJvi\hl l0',sm,,,l,, 
]' 1 1,1 N,':ld, {,9ll hn laJl, чuvU\ll l.jinlп, 0,2 0 ] .",liu, .,,,",,a.,i 'lr,lЦ1,1l',,||д\о|q|пqЬпliл] l,h/l 

'пl чо,дJlllпl lJ,fiui toide\ih,rl,d, Глl,,, l 1,1, ,,,1,1llц nlll]llm l,L, Uslt allJl]d,ln l,iгl bU ,lп, , ,,ril,,r ",." r,, ,,".,.,, а, ]lJ,lrll, l17llllllgi hаг hil bo']adi _ bir.n.b, n.
,,,,,,,,,,,,,,,,, i".i ir.],"i,j,;;;i ;,:;, ;;i:1,',;,J,i,,:nta 

ko'PquYosh пdшýl

,,'il',,1,Ii 
\|,i,d||| пlUh,пl hU-UsIvJl||,e,l .q|, Ilпiло |\о\, hlг,l J2liP\lz

',:"' '''',''''"], liq\lmnli Г.lUnFlJ| |l 8 j о ndlJvrjl, 'IlljгF ,., ,а, -,q n

;,,:,, ],,,,,,,11:illl]] 
ml\|uJ. lJ||luzuo||\l,g,Inc,lllIlllllsl,Jdl..,,,,r,r,"i,*

1,1iltr|l 1,1,|\lл,,,ll lU|л.пJ пUl1,1пi,Ь| t"t,,,rel; п,,trпr,t,rlirg r,,rчоr,.fi,Il l",j,l1,1 l,лd,llJ\dl,'|'^ln,лq llJ,',,nl,h,,,0 0(J,n,l uthl;n.,l, A,,^.",ll,,,,,,,, l,,l,|,|.llll u,iя lпl\lj ,гumКlп,|(u,л]i q1,1J,lIJ, l ,,q,: ;, J" "r, 
"-,.'r,,,,l 

,I l,,,l\lll1,1 llllkln чU.,h|Jгl.h lll Ik, :In;JnIO , П ,"',",ц.,"r,,'',,,r,а,,,,,,ll|,|||tJ,,|||\| \|l5,|) |l|. NАlчJпr lтчuпgоlеr !"ii l*ir о"i,а, в,,',.1 ,,1i\,],j, д,,lJl bl quvo.1l п1,1lJпltl lп] .,t,",,",,,,,,",,,,;;",

, 
1,11,1 lj, l1,1l Lll tuoll,:d,l чп,чi.lJll, еlсklгоlllа, пп|в| рtпl,Udtlопа',||,il,,.,l,1,1r,,ll l \ ,,lgа lu.hрdг рl1_1рl)апlпв 

'о 
q,,,",,i, , i,q,,,".r,-i.lЕЬ||ол]Jг !оп| lп. bn,lJd|, Lгk|п ,,"",""rr-i"д рrуа.|.,|.,|,,,,l,,l,i 1,1!lr m,,JJ"],nr" |on||,lБ|,|, l.kln lo|.lJ \ ,,Jol ,d,":+,;;:;;

,,,,,,] ],],]],,,li,,l "hi_io1,1i l,U l lпlпачJрп .l",..K "t"l,,."r,,,,," ",,"ь,,,,Iud,l J,nlla lоп)Jll|\ll ddlJи.,d,, _l.Xlv г.х .Fх|,l l lll 
,Nlxlll, 

NiХч caxll, caxv, д.х dva h.z, Elemeltt yonidagi .j; ;;;,i ;;,l, |||,|],] |lZu|,]!n еlсkh.опlаr 5опiпi bild iгadi,

l 1,,Ij,,1,Ill .hl/,чIJгlп,пF koP.hIl|8| lJq!IlJllgJn, l,',,||,|,|ts ho,,I,,,, 

,,,,,,]:];,],:.,,:]|,:lT_, ]I],,b,.rn", "t,rr,,n"r,,, b,ri,, -"ьь,, B,,.pa,.r,
,l, ::,,,,:,,,,i,,Ё,,", B,,,,i hl| пmhd vLz л|еl||оп_ч1|lп| la,h\|J P||,h,'l,:|aN,,,,ll ,lll,,l 1,11,1Jчi спеrgjуiIаlеr hJгolat mlll,,,,,,,,,,,,,,,,l,,,i,,,,,, й;:; ; i;;,",;;,i]l:]]"il.;j*:,liT,,}lTт;
,, lll! ll |,l.!ill\Iilrla7пta.



, QLryidagi : jadv.tldn (]!r,osh anrrostЫas]ni modcllaslt Ьо'уiсhа ()l ir l,Ьа zi пrа']uлrоtlаг Ьсгilgап]
lilll! lltlv hil'IiDiýhi [З9_гаsmdа) ko'riýhimiz muп]kiп, Fао] ýоhаlаr'пiпg Ьiг

l ()uyosh dog']a[i

, М)sh'а]lаr

] lllokulalar

4 Хll,лrоsfстаdасiсhаqпаSh]аr

', ll.oпlbcmnctýiar

i] li,illinH iktjv sоа]аri

, ,Ч"i"u'dog?d.i.oUyoýh аkli\llglлjпЕ /п8 mа'|Um ьоlвJп \а yah.hl|,,, ,1 ,1lL llt l(о liпl+ьlldал bIrJ bD Quvo\h dпg lаг,, Ubl od;lda BLluhbll,,,iIr 1,1\1,1пi,Л,ldl, uuvoýb doE,lannjll8 guгUhhllпl paido bolishl Гапl,, l, ,l,,l lll v,lillllЁ:l lclJ) оLg lпiпl muhim alomrt

,, l',,,i,l\\ t]UlIl дtJnul lla, olasidrл mJyijJ kotak shakllda paydo Ьо lJdi,Iri, lll Il,,п h,\lп knvJl, anlq ,]jegalalI qоlimliг dоряd J\lanad1, Iпlпfll,,,, irl,,,| л,tlrJ о'п.mlп8 kjlоmрll8J,hа o,hJdl, \Ь; Бljа; birga m,gni;, , ,r,l,|,||,|||Jl h,|, hIJn|\lIi othJdi, l,atln dп.,l,,rliпg m.rK ,zraJ Ыг пi, rra miпс, 1,1,1l], lll l l,UlaJl,

20
10
S

2
1,0
0,5
0,2
0,1
]0'
10 з

105
106
10,
10{

8 ar50
8 ]00
7 lza
l;4]0
5 920
5.t10
5 1-10

+ 640
4 з70

-l7,2

17,2
77,2
17,z
l7,2
17,1
17,о
16,8
16,з
15,1]

15,5
15,з
14,9
1.1,з
1з,8
lз,1
12,9
72,7
|2,1
] 1,6

-6,4
6,1
6,:]

6,4
6,5
6,5

-6,7

-7,4

_88

72
_56

-27
0
зб
91
1зб
27в
420

5 280
7150
t] 10t)
9 0(l0
1]000
1000п

0
17о00

0

15,2

14,о
11,6
1r,1
11,0
10,8
l0,1

9,з

]0,9
10,8
10,5
10,5
]0,5
9,t]

9,0

-7,9

5li1]

-9,6 840
-12,0 1 580
|z,5 1900
-72,6 2 000
-12,а 2200_1з,5 2 з00

-14,з 2 40о

цаsф ]

5. 1 -rоs m, Quyo s h d о!' !а ri

, 
,,,|,, ,,],,l* tl,kil- l,ап,l Joqlll _ Fldk,hl {F,,,rЬпJJ \J,nllJU\,JriI lll,,| ,,| ,,ll,,llLla gU,Ulr1,1пishJJl. cU lкktrJ.'пд,l,jlпlпь чl ulJl lj.пlld,|8,l,. l,,л,||, Ilt,ltllil 

,mJчdопlJгi qalJmJ qal\lli qJlы 1,1,.hqJ ,f,, .h",;,й, 
|,,, 

,,,,,,,1, "Ult]h] llnl bjllol)at dpvisl,Jdl. кJl,J dog, p"y.i" 6.,1,1r,,l,;,,,l,,,l,,,lt1,1n'|ыl}llnlllqlIlnllda\al),,uг,"чч,,iЙ,о,, 
l-y.l" b.'t,,a,

,, 
,,l,,l,, 1,1,11Kitl: qls:Ti ,o\a dFb a|,|||J,, vldI ntIb oogIJl gll,Uhl .я,lliiЬ

hallJia\hlI- boladl \а о'л,lt п. l,Ut,l m,,LiлrаI чrчrпаrg,l ндrl,,lill llLlll(lrn keyin dog.lar asra sekinlik bit., ki.I,ikI".i;, ;;;qЙl , li ll ]lll. Лччаl епg kichkinalari, kсуПl, раlсhаlапiЬ, l,,tir"".i,; Ъi;i""

5,З-jаdчаl.

, ,,v,lчl, \ill Ull!U\|, dlпlJ\J"l 1,1,1,1 lpz ,,Эваl lJiPJп liol snnallll l,,],,jl,"|,b lUr.J., Jl, 'IJdln]nP ,u,U,l\al|, ti * , ,, il,tb, ,,.,a,*ia""',,,i , ,, ,c]i]adi, Qпуоsh fnolli8ininя tirtostiln, хrоmоsГ.г

::]"l; i"l: l,:::];"i :,;i ;;;ii, 
" ;IIi, ;];:":;il:iTl:i;i] ::;,KUпJvl(nIv.P|\||\a\i||ilj,,,dL,nllll,\.JltllJ,vlIU,iцlk,l,,noi1.1lll.,,

oL)u l,||,Ilr |, n, lJl lv,l,IJ,||.||v,,|,,,, q, n,, ,,,,it ,i;;, 
".,,;,,,.]]"i 

i'

i

ЕIеktгоп]аг

h, ;"



tJnluпran bu )аlJуоD ikk] очgасhа cho'Z'la.]l, bircq аупп) g!цrhlal l) L]

роg'опаlаldап (1'1пrау itччаlrоч уо! bo'lib kttishi пrUп)kiп
.L,,,|,,llll,Ic |-,]lп lp,lU,h!lsl l п|lь|]|, |п|чdо| гlll! llL\U,ll,,ll,,,,

' ' , ' ,l, ' l,u.lllnl\hl llllPllll r ]\J,jl |J, llUJd,l r..",, r"r",,; r,,,,,i,,
l U, hЬ,ll,\ ,'ll lql lJ, b,Jyldh l, rli\1,1 1.1 l lю!. 1.I:,| 'l ,I ю,, ,,,1,1 ,гl l, |, '||,j, l,,||, ll,,lJ/, l1, l ,lln l ',,',t,Jlll- qU'vnl ,\Ji, ,' 

',q,. 
, 

';';l,ll, Il,,l l,,|,l||,ц,I ni,1.]l, Hil 1,on.,p1,1vJ1,,,,on,u,1",o"'nh"rl,'r v,r ,iq,, t,t t tt,,,,lr \uquli"o,1 kоа,lll'|\hl mu,.k.ll, chulid,v qrr,b mа,h'а,пrпg
|,1,1,, l!illJlli l(onvektsiyaniltgkuChayishi bilan bog'liq.

N1,,,,l1.1]]iI пishаtаD Ьаrl]агог dzilDаlаr, Ula; бьsfеrа yllzasilri katta,Il ,,ll,,ll i.l],,1lib, sсzi]аг]i o'zgaгiýhtalsiz Ьiг лесhа hаrt", nat kioyb. m.";uJ

l h,kпhПаг, Хrопlоsfеrа dоiаг va mаsh'аl]аг Lrstid. o'z yorqinligini,l,,l,, l, l,,,j,l\l д| р,,lIа\.lll"пqlп \rп,lj4\l_|J,,|лр }"",,,.,;;,l;;,ii;;,,,,;
i 

l lL rlI lIL йill пJп|lq Io I.Jl,,\hB"l kJlLS,.nlnB к, \JJлl ,Jг|l,q ||о,l,,,,l],,Ll, ', ,,lnutl,|,dlUli,,g,,||чUvJ ||1.пн,UtJI],, ll,л,1,1ll'.,jп,sjl п,ltl,,,l l,, ,,Il ll \|о,по\i/|Jцlпр /'{,'n, |?'nL]_,70L' vj |9nU_,'nnU k||olncnlL,l ,]l lliL,1.1 |l)yIslrBm qntlamla.ga to,g,ri keladi, Suri]t]ar,ra kо,гiпау;й;;;l r,,i,r.llill]iл,,шh'.ll]aгbilaDustmaustfushadiganyoгqindo8'laгfo/<;Iolaл
5, 2 ros й,Q ч у о|j h dag' 1 й п i]lg \о),а vo уо гt п 1 ]yal i sa hal а п

,LJ,l l,,lп,| \Utu4,,l ,ll lЫi nll,] ./|\ Lllc |,,r |,

]."''I ,,,,,.,, HlI l| ,LIv U,,l',,',k, A\llJ l ,JJ4,1tln, v, Iч,пlJ;l -llяl , l, ,,i,1,llp|1| .,,ч|п,| ' P,J lnll ,1.1,1л,пя 0,/,, ql\n1,1 l lJ,l r,l q:i|| , 
I

l ] , j l " , l l - l 
, , U l l _ l l_,| l\лt|lj {],,8ll,tг ,l,,l.i,Ul,,,

ming К k|chkina dе8апi,
])UL'Jlг,hJl,,-|.,1, 1jJ5,\1,1l,m]Eлll ,,l]Jл,ll l,, l,Llaг,U,l,Ul ll ,l l

M,l_nll гll\,l,Jl 'll, llrg1,1 pl,Lll |л,j"d|г|пс |,,Ilo|,,,Iq hJ,,,,.
bennaydi, shLr sabirЫi iоtоsiiг.пiпg nodc]asi kUchlanish ii i,,qt.ui i,i,l,',
hаIаkаdапidi, Nirtijad, dоg'лiпg Pastnla ichki qпtlапr1.1гdiп 

"n".g,yuu, 
,

kc]uvchj Dldda sirkulyatsiyasi susayadiva shuлdау qilib harorilt Pa;r.li
Мdýйоrоr, t'оtоsfЪгапiпg g'аlауопlаппlаgап чisпПаridа ku.hl,]lll.,l l

1 erstedga teng umLrmiy magnil пlауdопi mavjud. Гаоl ýohala.dil csa пj]],,lr ll1J\donnl,яkL 1,1,1,1Ы,l Ыl l,,,1,1\u dlппlпьlпltlаь,,,hJ^shl,hl l,, l,j,l
ЧJq1 l |.ll\,lйl, lll\hJl_п k,llklnl лL,hlJ.l\|,| ||lj,IL|L| .1,1, lJ lп,,
п,ml. \ Jlqlп ,пl.,lп, Il,\L]U ll 'l.,\lP l o,1ll kp,dlll,, | |, ollv,,,h d,.k1,1 n;, , ,

ioyjni c8nilab tlrlishadi, t]l.rг inglchka tolali ýtгukпrгаgа ega va ЬЙl,,,,l
lltJsh 

_ll дl,лU,,lJJ i Fвl l, пIl,чl,,, !Ul.] l, лJчlJl l, \,, LUg'l,tll,|,i"п,, l l',,
, \,l,лh al,,ll -,п\,,l] doв']J, ,,ll,jJ,dJ lo't,n-ol, 8l',l n,,yl1-1o,,dog'taгsiz koiiлjshi лrUmkiл, u holda mаsh'аuаr сtо8']аrпi р;ус]о b()]l.,l

Jl^ln lll\^Дld ,]'J lпl ,1, Il"\ol]ll,. qo.Ll:8', h,'ll\hl |,IUlnl|1,
Flg at,,q h,, J I nla,h'ilIa,qll,n\ll dlчklпlпя,l],rid,, k,rllnlL Ivnt |1,1l,,fotoslelanikidan 20% kalta], lnaлkazda esa utаг асчагtl sczrrпlavji, B,,,,r,

п1,1\l"-l ]| lгUldlllUt,,lрr,lJа t lJU_,n0 к k,ll. ,,,,,,,J,,,l,-l",,,|", ,,;l,,,,
det] hu]оsа чjI]ýh пluл)kiп,

i i,l{1l1.1],ll hltoгatini алiчlочсhi ma'lUпr bi. LtsUl,| ,, ll, lrl v{jlri lll.rnk fогmulаs'лi ishlatilr bo.1mayr]i,,] ,1,11 !|1.1tll koi.innraydi, ShU sаhаЫi flokuialalcla
,,1,1, лl l itll1.1 л)llгаkkаЬ hоg'lапiýh maviud.

l llll{ll1,1lillnnrg o'ta уогi]iпligiпi u еrdа
,, ,r1,1l il1,1! llrda moddan'ng 7iclrlaniýhi 5 б mаrtа

yo'q, st.йл Lloltsnraл
сhuпki хгоm.sгсrаdп
yorc]inlik vi hаrоr.lt

хгопrоsfаг.пlпg hагогаti
oshishl bilan tushunli,c]

\lппп,s|'сrо сhаqпаshlоп'. Хгоmоsfсrа сhаqпаshlагj iQUуоsП, n,l.i,и{rl'lп i] ,I lчп, h l,].l,rяlпrп8 
" rg t r qol i "|..,,* \.h v,, ..i ,,v,llr;,;,BJ.i,, 

1,,,l,L,,li l LlllJUi'эld\.l8.1l dog lil Ul 1,|ga In g l l k"l.л,lд,п яlо,llu\l"|,1
| ,ll .,|,| ,| |l|,| |l,IvdJ lln LtJl, l л,,ol,,,\hd,llj oldln l, ,ýUl l,"1.1Jп ыll г l Jal,,_;.,,,, l,,,,l lljl,,l,,dl,Лl"lпlпtг,,пlоdtltr|,|| пu,J,|п|.п k,,п",lд| Un lIIulc1,1|l

, 
,|,,,l| 

|,,,,||\htал k||l\l\ \" bJhql.с,t".n,,,",и,,,l,,.,i,]" l..],,,,i,| || ,,,,Ii,1,1l||inq hJгl qlvmlll п,лlЬ kё'ld, or'7 paytilJJl,huг.hdIjk
, ,Llll(l, ll]ltt()ki сhiqлаsh fоtоýГеrа Гопi.tа kuzan]adl,,'|,lll ,l1,1|L|/nliJael.haql)i\l- blIdl] bllдJLlIllahlлJlýl1,1,tcnlg,,nvllJdlo

'1,1,,,',1,1l,',iц,nl,tlaltl\llllll"n]\l,Bi "\llad, | Ч lqllJ\h pJv|ldr "l,! чi\qJ,,,,, l, ,IllliJ llJltЕ,,л,г,,|,,r,I lh7lч1, 1l ku/,Il||Jdl, (h lлUl!l l5hblni;pl l , 
', 

,, |,,lll l,iг лl.h,l mlп l, l.hIJIcoJl b,JlloU.1.1i,vak"inlurnlllnл,rrr]
],i] 

ll,.]ll l ,П, miлitt ichida sLlsayib boгadi. СhаqпаsЬ payticlagi уоlчg'lалishllll, |,Il,,l ll17ltlllB uoJ lu, h,l nllakll||||,,h, ,, pt,, i,, , ,,u ,,r,,,,,i .i',,,i,



Baicha lФlsntllg0t hodis.I.rг Ьсqагог ча поtеkiпr п)а8пit пlау(l1),
га'SiПdа kattn слсrgiуаli рlаZmапi otilih сhiчrilish]пi kо'г5аtаdi. M]I]lr r

mауdолi !а pla7IIIa oгJsnlagi пlLлаkkаЬ jагауопlаг nalijasi.li nr,j;lll
maydon'ning епсгgiуаýi issiqlik спсгgiуаgа ау]irпiЬ, an-otaagi д.lzпi oh].
mlIl ,n pFlvlnJ,J, ll l 1, 1ih \lll Il,,,ljla h,lIl lllln] lp,ll\ljl llb\uLlп.1.1, l,
оJl"п 1,1|dJ 7ап,J, IlJ,"I hJln l" lJ,llib k_lJUl .|, k||o|||at hlr ne_ll. ,

ki]oelektrOn vlt8acha ча ргоtопlаr Ьiг песhа o1r mеgаеlеktгоп vo]tgacha,

.Сhаqпаsh 
jагпуопi хrоmоsfегап'пg mа'luп trir xajmlni siqi]ib Ы]] l

рогtЬslr xaraktcri8:r еgа, Сhачлаsh pa}tida аjгаlgап Lrmumiy епсг8iуi {1lIllll,radio, U]trаЬiпаfýhа, г.пt8еп diapazon]arda пurlапБlr, pl:rzma buiiltltlпlil !,
zаггасhаlагiпi гezlJnishi) 1l]rl]:10l2 ел& yoki 10rrn1O7r ] nl (ashkil et.tli, lt,
епег8iуапiпg yarjmnli toidagi nrodda soch']ishi vir zагЬа tо']qПllагi o]lb l(.l, ,]l
0,25 qismini хrоmоsiегаdаgi modda haгakatiga sаrt]аl)8ап, qо]яrп .псгцlч,
ultгаtlDаlЬhа, optlL гаdiо va kosmik пuгlапishgа ket.di,

Рrоtuhе ra п е В l ar, Т о |dа kо'lrпаdiяап faol hirikma lаг protu bera п cl shl,Лtгоldаg' рIп7пlаgз пisЬаtпп Ulirr sovLlq v.] zich bulull.Ll
IrгопltJеrапеrýlпrпiп8 sрсktгi хrопlоstегапikiя.l o'hshJydi, IJlal tU,]1,1,L
shakillarda va o']chamlar.ta bO']ishad', KoIincha Ul:rr uzun tckis v.J1]l,,l
,llJl,ul lI,,,FBIl,n lb,,,u\n.Jl 5il1,1gJ],,lIj,,J,,1,1\,,гl],,J1,1l,U)lll,,l,,,
\1lJlll1q U, hu,t ll l0lv^.Jl ,]l./lгl|,псJl\,\_\l.,l ,Jll,пll,ч]l Io,,,,l l_ ,,
ko'rinisba.ii. РгоtLllrеrапсtslаr Quyosh аtпюýlе.аsidаяi 

"пs 
rii.lk bi.it,,,,.,.,,

J1,1lJl,n,-U,Uп,l, J,ll п,,,h,l\l.,гll,дkll ,nt"llb",lll;l,,j, ,,,, ,,, , , ,

000 oshrnaydi, U]anriDg past8, qi5nli хго]поstЫJ bitan tutashib kct,!li \ ,

baiandlikka htr пссhа о'п nring kil()metгllrga yoyiladi,
IlrоhrЬегпеtslil. огqаli хгопrоst.га va toi оrаsidп doinro lnI!]r

.rlnrashUvi bo'lib o'tadi, Вuпi рrоtuЬсгrпеtslаDiп8 va !Iпг ichi.iJgi п]tл],],
очimlаri ko'гsaladi, BU tezliklirr soatigir 10+100 kilomctrni t.]shkil tl.],l
рпrtuьегалеtslагпiпg vujudg. kclishi, гiчоilапishi va haDkati lll)l'l,
,,\ nl\ uLl!J ,l Ull lll hпЕ'llч.

Тоiп!пg ukllv soholari, То|llпц,а.пч kUll1l\1.1 lъ,lh чJ,,J,1,1,j l,
ldпlj]d ijl1,1п boc,llq, Dлq,l |I u,:..ta ,'с, r hrzrolr nUll l, hJl11,1 l tl,
kondensobiyaIori п"rlrrr ror rr, .tLla ,rrrrrrb /l hllы,,ll kU'llг,j,l , l
kопdспsаЬiуаlаг Ьаllагпi eslatadi- Маsh'аllаr ustida csa tо.g'гiсhiZlчli, \
tо'li]iлlапgал лurlаr sistеmаlагi kuzati]adi. РrоtuЬсгапеtstаi оааtiЙ r,.l
Inmldaslnjn8 уоу va shlелr shak'ldagi 7icb]anishlar bilan о..аlаr8ап bo'l,!]l
I]u Ыrikпаlаrпiпg hапtmаsi uzuп пurlаrgа o'tib ketishidi, t]u п!I]. l
quуоshпiпg Ьir Declra radiusigacha cho.zi]ib, quyoýh tЪоlliдi]l]lr]
пrak5imumlda оliп8ап toi ýurаt]апdа yahsh' ko'.inadi,

Quyosh tпnzientlari _ yaqin ог:rdа paydo Ьо'l8ап tushuпсhа. i]Ul]t.
to]itaдi.qisqa чачdi o'Zgaлishlar ча qчуоshсlап uzoql]shayot8an toj bUll]1].rvi zichlik]iri shJklidagi din!Inik tLlziIп]a]Jli tuфuпi]adi, l]u hodis.1,I

Il,, l l,,l,,l!,ls],]lDiлд сhаqлаshlагi va рогt]аshlагi l)ilап Ьоg'lЦ. Тгал2iепtlагl. L , i,lrlll ,ll l ЛiZП|lагidа kuzatiladi,
,,,ll!1,1еl], .hаqпаsh]агi paytida hоýi] Ьо']gал п,апziепtlаг kаrtэ,,,,,,,|, 1,1,1:,|,, ,,,,lllll,h] \l1,1|ldJ bUllb ,,,kundlia .чL,,l !,,lom.,"|,,/|,(l,i]lll l lllI l1,1lll, l'lal ргоtLlьеrапеts]агпiпg слаqпаоliiгi payt',]" hа. Йr;;;l ,, lr l,, l,,,lllrltin, (lпdа ulагпiпg tczlik]aгis00 kn7sek пi ta;h"ki] qi]adi, ' '

,, |,,l1,1,,,|,llJ,,0'lil8ln 0u)o\lt l,jоl]lя]пl kn'lInl hllгl Ёr orr, Ьrlrл,,,,,,,,, l,,l l.,ц'].,I, l'ots'lJrd,t olol1 hJгdoim ml-h"llJ] чп ПokJlllal, ,,,,,'",:,,'i,(ll,|.]nl,' al p.l J^gla| рUru1-1аlп.пя lJ"'|'iq,o,h,фI;,k,
, ' ,, ' ,,,, l ,,,,l l,, ,,)ц lt i ,ll,,,l гJylJJ_ .U,Ji_ LU,l ldl, sttu bit ,п ыrд,,
: ,,,],,l,,,,],, l,!,l \о]rJьп !o,qolЫliilall ],"чlп J,oq \JqL,]Jюll.d. b;l1,1,,l, ',,,,,l,,rll1-1,1 Ьпl.h- h"dr.а]аг -rло.l,гаqлjпg Ьrr,п Ьlr,"tr"gr, , l 1,1, l ,, l ,,, ,j ll{,lJ,l U sll,j \оlй QUyUl h taolli7i morkalideynлl- '

l,,,,],, t l lJlllцJ h.gIlч hоlglп liUlJllпlпd hо\ltча i",i,,,.r,l",,,,ng,,l L !|1 .,,,ll o'7H,lib tu.adi. Гiottlt<nilrg пагt<аztаli епg ko'p рауtIаг:l)l'llлh |unli|n,ilt!! пцl<rr:mUйi dcyi]adi, .a.K-ra.i aeya.ii yoq 1,"ytr,.i

l l,,lliI l1.11,1i,slпi aлiqlash mezon'sitatid VоIisопi iýhlati]adi:

Vl - I\| +юЕJ

l ,,r ll / l]l)l]'lilпliпg uпrпmiуýопi, g_ guгuhlаr soni, t instrumetD tuгiga

, 
, ',l ,l, ,, !,,l' ,,,,l]llll ,|\ liJ \ ol,i l,li l, hп yl, ha n r.агl,ач ,,lll,Jdl vJ ,ll,}.,llJ,,li,.,, l ,,,,lIji, l,дll,| дl"llяl ,hlz]Iral. а l4 tJ,l|dа |Jоl|,л1,1rь чо"llg,l, l l,illi,lll l' {lidr ntaksimum ча nlinimutnhr dltacha hаr l1'уilЙl,] ,!,ll,,l],,llll kli.]llyapti. I-ekiп ba'zi mаks'SmUrпlаг orasidag' vaqt i:17

l lll ll | ,, l1.1 ,, Zl,.ll l),.hi Dlrunkin
l',,,,,,,l,, v,,,ll1,1l du8'lll J-vJl]l yn'q hn'l|Ji, К-\lг Ulrl 1i,.l ,,,|,] l,,,), Il,,v,|,, l,л'Il ho,1llJ,nld,, д<l1 ýeklJl doc iJ,l\lr s"\,l]"ll,l., ll ,rl]l v.llllllJsltib boradi, аmmо t8" kепа]iklагdап pastida dо8'lаr

l !,li,l1 l1,1vгlvligining eng muhim hususiyati Ьч magDit qutЬlагiпi, I ll1.1, ]]],ltllll liilг Ьiг ]1 yillik dачr davoпrida barn." itaK.tii aug't,rl,|]l lIfч,l|||.,llIIi(limJ'ILtmЬiгqutЫалishgаega,janubiyуагПпshагi.]аesa
l ,l ]l,, , Ill .lll lIllll)lnish mачjud. HLrddi ýhц intilLrvcЫ aog;taga Ьап tegistrti,lll,,,,1,1] !l1,1ll],lnlsll]ili ctakchi dоg.iаrgа qаIаmаtаsЬ;.ЪаоiiiКпiпg Kfr,lngiii,,r1,1,,.1.1|(llI v,l intiluvch' dоg'lагпiпg qutblanishi 

"Ksiga 
ul,яа'г,аi.,,,l ,,,,,,,l,,lrl,,0!чл,hпlп: ulпum\ m,gnrr mпJ,пr h,;" 
",;;; 

;;i,l,,,,,,,,,, l,,l,]/ \ lllll{ d,It l ll lqlda hJn BJгlr\a llo'l1di | \Ftl dJvгl). Q"Uyosjl| , i|,, l ,,,,,, l" ll,|,l L,rllnl,hl lrl папl l l_vil lý da\ гц like ; еЕ: - ,n",b 
"rt,, -rl, |.,r r ll |,I l!tIi)ni, .hаqпаýhlаг ча рrогчЬейпеtSlаr soni,lojning shakti va

l ,1 , l ]l, , llll]l]д kц.hi.



Quyosh taolligin'l)g dачгiуl]gi hоZiгgi paytda Quyosh tl7ikasinlпg (r
Jol/,lL, \а h, lJll,,,,,,1tl llllчlлп1,1\,l,,l,,llJJпh,lll,"'lL",lпl,,чо,l,,l,,l ,

.]пiч aytish mumkinki, Quyosh taolligiлins hitmir hi] kо'riпi5hhгi п1,1gl,
пrауdоп, konvektslya, пrегidiап bo'yicha siгkulyaкiya va dittсг.пl.il.
iryLiлish hоdiýаlаг огаsidi bo'lib o'tayot8an mul аkkэh jагауолlаг8а bog'li(|

5.3_ý, Yer,oytizi!ni. Yеrпiпg fiziktabiati, Yег tipidagi sа}уогаlаг

Quyosh att,oilda htrýusiyatlaгi tu.]icha Ьо'lgап ko'p sonliiisnllaraylaп,](j
0,1vU\h l1.1пll llrkl1,1g,,, ,lv\n-|i,,rtj,Ill lJ,hq,,гl ,l,-|п,пg у.,l,"||,
aýteroidlar (kichik sаууогаlаО, komet.lar, sаууогаlаr irro сhалg 7аrг.rсllilill i
kiI ishadi- Еfiriпg yo']dostll 0у _ Quyoýhdaп kcyin еп8 sеzilагli оsmоп ohi,l(l
Galilcy Ьiгiпсhi bo'lib Yарitсг atrolida yo'ldoshlirгi aylaпishiлl tO!gl,
Keyinchalik уо'ldоshlаг LJoshqa sаууоrаIагdа hanr topilgan S.tUгп, Mill.
Urап, Nер(uп va Р]utоп, Yо'ldоýhlаrп'пg ахгаri]Вhi va ochi]isbi hа]]я]Il
davom etnloqda, Asteron] va kоmеtа]агпiпgсsа hirryili yangisi o.hiladi,

4 jadvalda 5аууолаlаr orbltalaгi]liD8 еlсmелtlагi hе.ilд.tл: katta !.ll lll
o'q, cksrsentrtsitct, og'igaл]ib aylirnish dачгi, vosxodyahiv U/!] \,
реrigсIiуп'пg kcnglik].]гi,

',,,| |]dval.

ll, l]Zllr !ususiуаtlагi bo'yjcba hаmлlа sаууоrаlаr iki gLlгuhяа
li,,llll ,ll !ll: Y(]r tiРidagi sа}уоrа]аг [мегkuгi, v".",i, В1 м",.1 "i giguiit,,l,,, l,, Ii,||,i|,|, sJlUln, Ul,,л, N,nlunl, PlUton haqrdr mаlurпоrl,гIll, ll ,l,l1,1, ',lln, |"klll hnl maIUJno,1Jl8J kо'lа ul,I g|ц"п_ýJч!UlJ]dl
',l,,l,, l,,l,,,lj l.,,lllll iJl,

, , 
', 1,1,1v.l1,1,1 ,Iýl,sап gigапсsз}уоrа]аг ча Yсr tipida8iýayyoraIaгning ba'7i

lI.]l, !,l1,1[ll,irlikilliгi bct.ilgan ча u еrdал ikkala tipdag' sЙогаlаг ога;idаgi
i li,i| |||l| |ti,'Iiji|| |Dпmkin.
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,,,] 
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:,,,,,,:,;,,']:,r,],li,llli,]:,* b"i,t, qnta. ч.пЪ,,,,, ч,,,,,",.,, t.,p n,,n,,
, ],, 

,, , ,,l ,,",, ,if,,".,Jрраrа-]_г {qAJ vllallJJ,, IJUsh.la ,,yyo,","rg.,
\,rldo5hIJl, vljbnljlJ, loIljltJi ,lррdrJllаг _ олl. u,,, bj.

l,,,',1,,,,,, :,,, 
ln'ldJll\hJdl, qAiJl quni,n ,оч'аrrоrrdздr ,,,"o,r,,,, * -,.i|,,l,,l l,,, ll lll,,']lll1Ullll ncl15h,.Jl 0ЛlJ. гs" ЬJIUп ,ayyolJ \lllilll va

:',, 
,,,,.,,,' 

,,ilг,,lпБhJl lud" чпl d"'_oi. ОД1,1rdJ ,..,,",,iK,"i,,g'b"ilili,ll,,i1,1,|\|lL||ilId|,BUпJ"1,1lne,havllUqi"lд,,PllrБГl\hllumk;n,J)
l,,,k:г U,h"di, br ,,,,чо,-l,,rп,пg Fгdаrr ko гrлmаlLl:g,rrl, i,., rl 1,1,1,1,1,1l vJ Et Jlm,,sr"Iaa.nB r,l'чr, r bo'Inl"ydr va h,,
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5,5-Jadval.

. lj'gant ýпууогаlпг о'tсhап va massr bo'yicha апсh. kattr.oq, zi.h]ik ,] r

kichk'naгoq, tezroq ay]anishadi, Quyosh tizпnidagi 5аууогаlпrпi;8 U lU!) \
1,1i.,,, jпlllg lJh,п,пJг О8 о ч,я,lпl \JчUlJ,,,-d,I tmllпьап, \,1,1l hl lll ,||jllllIЬ,,-),|г|lргtаs,l||rпr,]rlrqlrlr,пlаrrdrл",,1,1чоl;ll.,iчllkUчпll,,
,,tй,,,j]JlьJ QUyU\hdlл lU,h,IvnltsJп ist,ч.lk "q,,n,", ',оg, 

r, ',, 
,,r,

kаlJчпlс lll ,*,qLlr QUvo\h,||1 k, iачоlts"п i,\,||Jl,d ln .Ul ,'ll,||| |jп,]п ц | ,,

JJlJ1,1dl \,,h(lllJ vl bL л.|,,| |jо\hч| е. llпlо,jБ] ,lyJotall.Jl Ku7ll,,,
Llq|п' a\voliiJl ДJ'г \o'lll,.llllJяlFbn, l'lг Ы, \,.yv, -l о/ J^'|il,,| |,
hl],,l UUvn,h||,lJIl| ,nod,lin 

"t,,llJo, Uulld,nlj\l.q,l,i\up,l,,,clllllл
v| \"|,luп хJlqllJlг,, ,qа. \-l ll1.1da,| .,l/v,,1,1,,,lnJ|| 

",*,,,, 
. ,}) ,,, ',,,|.lac,ln,lJv,|\,hi,^qolprllllчaJl,trullPa1.1 .-u,,,t,,t,t,, h"* ll',,'|1,1,1 ,,

r_--- ,r



I]ozirgi paytda Quyosh tizim'ol о'r8апiýh паtЭqаt аstголопljч |

va7'iasi bo'lib kclmoqda, Bunga hоýhqа Ьлlаг hапr o'z salпrOll]lr
qо,|]Бhп]о | L с, Ull, ll,,], gл,,ll;l\, gF,J"чrч r, Ll rr а .,l.i l Iапгlпг,,,,,
tагпrочlагi rug'ilib гlvojlanishyapti sаууоIаlаг tl7ikaSi, PlanetoiLlпl
рlалеtоlоgiуа ча Ьоshqпlаг,

Вu раrаgrаldа biz unrunriy ho]da Yеrпiп8 atmosfcгasin' va l(lrlL
tu7iiishiлi qаrаЬ chiqirmiz. Еrп'пg fizik пrzilishiпi vertikal ho]atda o,1l.
.пч,ltllрl1 b il,Jk U 1-1llи kFl k;пl ,nlllj,,I,,lJl,|гdrn iЬог._t]lрl J,.il ,l ,

Ul lJ,IJn "nc \ uqn1,1 dJlо,,п lbol Jl llnln!I,,td, kоч|лts,,,,uуuq gi,,,.,,,,
ýаууоrзпlпg asoýiy чаtlапrl litosterrni чisпrал qoРlab tUradi, BU ud!]j,|]
slега о'7 пavbatida o'zi8achir tiZik xusaiyatIa.iga ega bo.1gan qat].rh].]l],

Ichki Luzilish, Avval litоsГе.апi qarilr сhiqаm|7, Сhuquг ч.ttlаmlаг h.II|]i] ,

ma'luпrollli zi]7i]а]пг va Егпiпg iпсгtsiуir momcпti Ьсrishаd'. !гпiп8 o'l1,li ],
zichligi 5,5 grc'sDrЗ,5iгt.tа8i 7'chlik гаhmПап З g.G'sm3. l)einak ahU(lll]ll]
bilan zichlik oýhndi, RadiUs bo'ylab z'chlik oshsa, u shаглiлg inl,1]l!]\,,
пюпrепti kichayadi, EDing iпcltsiya moDlcnti b]l jinsli sbanrnrg iл.lr.,,\
,поп]епtidап 0,8З qismini tashkil etadi, Bu modda kontseпtratsiylslrl lI
сhеgага]аriп' b.lgilayd', t(cyin пrа luпюtlап]itаhlil etishda sсуýfiюlоgiу,] l.r j

уокlп Ьегаdi, Gар shundaki, Zilzi]altrг чп portlashllr naytкla litos].l !
Ycrning епg сhLlquг qаtlапlапgасh. boladigaл ikkl tuг.]аgi seysnlik tlii(1 jl,
lJ"q,llJ] l,JllJ,lJllc\,bov|all,|,dU'\1,1lll!,l,Ilnlllrinя!nzlrдr t,rr,
Тоiчlг -I,,,г ,jll ,,l,,l. ldlll ,,',,|, ,l ч,l\1,11,1,., ,,, .,,,,j, ,,,, ,,

tсЬгапtshlагпl kuzatih v.r o'tish vaqt'nl o'lchab, qаtlапrl.rпiпg chLlquIllillj] \ ,

u c'(li]gi о'7gаrisЬ]агпi о'гgапish пtumkiп-
Ко'пdаlапз tо'lqlп]аг suyLlq]ikita t.]гчаlishi пrumkin enlas, ljlаг ]i1o\t1.I

juda katta сhuqчrlik]агgасhа qatiq iiýndan ihornt]igini ko'гsltishadi, J lll, L

3000 knt chUquгlikdan ЬOshlаh kо'пdа]аDs to'klinlar kirzati|пraydi, dсл]. l
l lп\t,Jп,пд ], hk J1,1,,,,iчJг v lJIJJan lLUt ll, {Fч llEl,idqlq;ll, I,ikki qisлr8a bo'Iinishini ko'Бatdi _ ichki чаdго 1,аа""; ijoo r,i,,,.,
tahnlinlaцa kо'га qаГtlч) va suуUq]апgал tashqi yadro (ra{iiusi З400 kl]l)
l'"lлl,|в vJqorl чJпlq qJllal1l hJl1 hi- Jlп,li ,1,j.. 'lJh|1 n,,|| lll I

chUqurlil(da modda keskin о'zяагаdigап сhеgrrа hог. Unitrg поmi IЦохогоч]i ,

qatlami.IJ qatlamnin8 уuqогisi qobiq deb ataladi, l)asti csa пrantiya,

, ^',,,,i,,,,,i ,1,1l.дl \.{о\, го\л|j qll]".n1,|i 1,1 Бl ,jl',lJn iai,o
,',,,,l,,,,l 

,,,'|,,,,lll г,л,пап'/ьi lidl спсgаrаа,пl,сr.пч,а,.пrrg iПttrg,l l], /lо,, l!llllil kcskin oshadj чi Yсгпiпg ma.kazija ,i ,liy,"ot i,l,s.rЪ,, ,,, l,, ],,I vlllllчlл,г,ра\l\lq1,1пl,J"hо..m L{,,lг ,lln8i1-1lдbU'ad.,, ,,,,,,,,,,l nll,,,lllJJ hljгd!l qlvnllllal8l,,ll\hlп botпr"vor, M""nriy,, ,"
t . l, ,, ,,,,, l ,,l,v,,rlv 1,1lklb, Jcv lJ]l lFпв _lpmil, m,,sпц, k,пmпiч v l Ьо,h,!a,],,,,,,,, ]-,,,,l,i ,j1,1,],lll, МJl,(цаlllllg hаrоlJI DJчk. q"',,,mlardr Ч^Out,, l,,,l,I tl]|,,|]| t||alol ,l,tlhгllпlп |П(]UO"К,|,sIq||kф,|поа,Im|л',у,,Llаl, l,,,l :,,,l,Jl-,l|,llv ho'jllll,h, BJ,I ри,,l Ja п lJUl, ll, l l,h пuq| |,|JJr о\л'lj
I i 1, 1i,,,,,,Ill || |vlhoýllbo'lJd'

, 
'| ,|,,l,,,,| |: л,ll]lв, М.rог,ч1.1l .]alllnli.i,| {,'l Bl,\ln dJll )аdr,,',,,,,', 

" 
l:l,nr BJ l." л /дJlJdl, Lh"с1l"dJл l,.v ;,,d,,п,гg i, hlц,

' ',, ,,,, ,,,:lll J,,tl.in o\hadl ,а Yеrпrпд rnarka"lJr u q,y.,' IЧ, t''З,,, ,,, r,,,l,,ll,\,1,1lll]агlлtsп,FIkiql,пliddЬU5l1.1 .,( j0 aln,'BJ l"llB го,,|Jtl ,l,,,,l,,,,l,, ,l,,t1,1ilid,l l,Ullча qltmatl,ilPJ F i,hIb h",|п||у;l, M;tlva vl
,,,| 

,,,,п | , , | | \ , , v I v l , , I k i h l Jг\,l||l |"пg _lрп||,, m,lts,li\, |,, 1lnIv v I bU J qJlll,,,l,,,,,п, ,1,1\1,1г,, чаllllу,lлlпс l,згоr,,rr pl,t,l ч",,mb;d, ,г,Oiil,,,, , ч,,l,,,1,11чlliгOIаlllсh,lllпUll |00lrnoK.15,1qliknlJлba,lma,lt|y"L1,1
| |,,,,,|, n||,,IblI! o,, ll l,.h. B,,'/i |n\|Jld,l haгornr.rr.л rtuчrr.r,l,r,,,,ror ,,, ,l ,i], 1,|v, llUsilbU'ladl
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Yеr аtmоsfеrаsiпiпg kimyoйytarНbi

Protsent u|ushi (hajm Ьо yicha)Tashkil efuvchi



QоЬiqпiпg tuziliýhi Ьir jinsli cmas, 0kеJпlаг tagnla uпiпз rIil]l L, ,

ki.hk,n;r, mаtсгiklагdа kaita. qolr'q, gidrcstcгa va atllloste.a vull]l)]rl,
Jаrаупidа nlaпtiyild.rn otlib сhЦауtgап lачэ, gaz ча hо'н'lал 1,1llr,1
shikillanishgaп, Yег qobig'iniDg yoýh' t.rhmпtап 4,5.10'] yi1 deb irlliчl.jll],rl
Yег sathlnnlg 71% gidгоstегапi asosiy tasbki] ctuvch] оkеапlаг qорlа8,1п \
- QLtyosh ti7iпtlda gidгоsiЪга8а ega bo'lgan уаgопа sа}уога, cjdroýlt,1.1].,,
suv ýilku]yatsiyasi tuгli уо']lаг Ьjlап Yегdаgi iqlnnni boshqarih 1ll] l,
MaSaIan рагпik effekti yo'l' Ьilап, Uпdа Quуоshdзп kelgan optik пuгiапl]Jj 1,
sathkla inliaqizjl DurlапisЬgа aylaлadi, uni о'7 nnvbatida suч Ьо'g'liгi lllL
oladi va qi7iydi. Yoki gidгоstЪга уо7 iaýlida issiqlikni to'playdi vi (lL\l] ]

tarqatadi va hаrоrаt tеЬгапisЫаriпi yUnhatndi. Uпdап tashqaп gпlгl)\l! ,

issiqlikni Yеrлiпg ekvato.ial qismlaгidan shinloliy, hattoki l]L]ll l
kсп8liklагgа olib bondi [Gollstt,in oqimiJ,

аaлоslеrd. Ycr аtmоst'сгаsi liгоslс.эgа q;rl ngJnda yahshiroq о'цl]lll]]l ,

Kimyoviy t.rkjbi б javdalda hеrilgап, А tmos lсI anigglr8 aýos'y 1.|\l l

ctuvchilari azot (_80%) va kls]огоd [-20%], Лtmоslегапlпg hozilgi l.!l .]l
qa.iirnnikidan [4,5 109 yl] avvllgi) keskin tагq qiladi- o'shit Paytda kisll)l,"
о'rпidа uglekislota ko'p edi,

Аt,поsfаг.п'пg Yег sathdagi о'rфсhа hа.оrаti 2t]l] К, сitЪkпч lj,]l,) ,l,
249 к, Рагпik ct}ckti ДТ=з9 к оrt'g'iпiуаrаtаdi, BU oltiq tiгik оrgапi7ljli ] ,

yashashiga аулал to'gi,i ke]adi,
Аt,поýiегалiпg Pastki, hагоrаt gгаdiслti katta Ьо'lgап (|illLL,

п,ороsfсга dch агаlаd'. U e.da i55iq]ik intiaqizil пu аr va kon!c1,1 1

уогdапlidа o'tkaziladi va Ьаlалdlik lri].rп uпnrg hагогаti pil\.|! l,
Тгоро5fЪгiпUlgчаliпligilOkпr-L]пdапуuqогiYсгаtmоstЪгаsiпiпgstгаtl],,l]l
Iпе7оslеrа ча tегпlоslЫа qat]aпrlalj joylashgan, 'l,ороýГегапiпg balil]lIl] l

shkalasI quyida8ichз aniqlanadj:

,(r з ll lll 73я/ 8l,,,
llд, ]кх 930

ya'l,ibosim hаrt] kilon.tr ba]andl'kd.i с пагtа kanriy.di,

Yег ahnostЫaslDing 20 25 kilоmсtг balaпdl'gida hагогаt osha hol,!l
t]uпiлg salrabi kvanllar ta'siгida ozonnin8 рагсhпlапisЬi:

o1+hy э|), +()

Yu.]nlldJsl ге"1,1,|у| пJli,a\lJ,l о/пl lUU,J^ lпппА ,,l|ll,
ultrаЬiпаtЗhа пirгlапisЬпi yutadi ча аtл]оslег.tпi qizita.ti va nrakýin]L]lrL
tаЛmiпап 50 kilonretг balandlikda jоуlаshgдп. Mczosferadagl оzол ч! 1 r ,

singarj Yeпri Quуоshпiпз qattiq лurlапЬhidап hinoya qllib t!гаdi, lr ]

qа]чоп5iz Yсгdа hoziцi ko'rinishdagi hayotni Paydo bo'li5hi gumопlidiг,

[ll.л)slсйdап yuqoгi mezopauza лопli hагоrаt m'пimUп' Ьос Uпdапl, ,,ll ll llll1,1t уалаdа osЛadi. Bunnrg ýababi l50:З00 kilопrеtл batand]ikda
l l l , ll1,1lll, l^lll, ll ,lч l,l \odll оо lJvol8lnl,дl K|,|orJJ Qu} ^hd |п

, l ,t li,,,,l, ,||l|,Ih,па|сп,| пUll lJ Inl vlllaJl v- lUn v l сl, klrол llo\ll bU 'Jol:

O1]ty-,()'+.

MlYllJleгa tаhmiпап 400 kilоmеtгgасhа ctadi, Bu егdа аtmоSfЫап'пg
',,: 

,,,],]л,Y,,J, lJUIligl Jнчrldа Jc00 К silhJ пUd|, IJ.||,knin8 miп|mu;;,ll,,,,1,1,,llt,lгUlаl lUUnK gа.l"dl, {пп kIlоmеlrl,|. h,llaпdllkdJ nl"kLroлlal
l,L l11,1.1,11,1lsiyaýi kunduzi 10i smr ni tashkiI etadi, shu zichtikdagi plazma
l ] l!|llr lйuпllgj Z0 пlеtгdап katta Ьо'Igап гаdiо пudаrпi qaytarib ;чЬогаdi,,]l, l ,l1 (|l\lIxliI inicsa o'tka2ib уuЬогаdi,

\i llllllн ntagnit лlауdопi, Yе. пisЬаtап kuchli пlаgпit п]ачсlопi8а cga,
,l!l,]il, 0,5 Ijtýtcd, Yег m.gпit mауdопiппlg Kuctb,lsb а,иiql-i .irай"
l], i,,1l ll]|!rпiщ kuChlaDish chiziqla.ini cslatadi. Faqat !lаrdri qo'ýhlmcha

,I l,,l|!l 1,1i пtigпitlаsЬ8аD mоddа]агпiпg ta'siгida hosii Ьо'lgап nnt"Kirtitt".l!,, l1,1llrIiy Jlla8лit mауdолi8а уаqiл Ьо']gап fагаz qil'ngaD dipo] ekvivalent,,llrlilll (lipoli deyiladi, Вu dipolniл8 чutЬhri gcoiratik quiЫагgа k,'я'lil l,,,,\,il \'lllплilч lг,lgпll qr,lh1,1g B,",.,l,t, r,oouli",,,,,t',,i,p l,. ,ь,l,,\ /ll rill (ýhimoliy G.спlалdiу:1l Magnit mачdоппlug qutЫопi,Ьi bn. soti,,,,,,,l||,|||ч|||лL,ryJij, lidlU'/Blпbl,j1,1iJl,

., Ni.1llпil maydonning vujudga ke]ishi diпаmо mexanizmi bilan bog.liq.
[1,111,11 пlilуd()пi s'yu{] уаdгоdаgi gi.lгоdiлаmik hагаkпtlаri лatijasi dcir|, ,,l,i,,l ,,,ll 5llvJ,| чJлгол,пр l1,11.1 1,1 dJll l {Ы] пп, Jl l ,пll]д () v l tl ! /il l,,l,,| , ,,L,l| ,lt1,1 E,l , q l, ДрJr vJd-o.'a k,, hk п,l b,,lq,ll, nint Ь" h,r,rg r, h
1,1,1,1,1i,n],lydoni bo'lsa, упdго{]аgj modda oqiпli bu-lnagnit maydon b-ilan!,, lll.Ill,],lnd:r.uni kucbaytiгib рЬогаdi, Sab.b' elektr;qimi bosh]ag'ich
,,r,y,lltrlllt qo'shimcha nragDit mауdоппi hoýll qiladi, u о.7 пачЬапdа clekt,,|,,,,l,,l l,.l, h,йlг,!]i\,l bu IJ. l\Jn q,,/lJ o,|vl,I lJLrollJl lvFtJdi, Чu |а|iуол,l, 1,1, ."]lrnld l hп\]| |ln |aJ|q |,| ls+qlll, "nrlPlvJ.| д,dlUdln lln,Kl,,, ll,,,ll,,nJ ,п ltoSil Ьо'lпdlдJr , JlFrtslva hlIJл '",rcla.hnlBurrb,, оачоm

',1,1,1t,],) qlllb, \lучUlJlllпв mJgпil nlJvllonl mJ\|UdIlчi Undl q\,nJn
,,,,,,,| ч,п|l,,,boIl|я|,|.ko'js,.lad],Lrkinleskall\ haqrory.ni"s yrni iп,gпr
,ll lyl!,llr yo'q]igi suyuii уаdло yo'q degani cnras, Magnit mауd;ллiпg h;5il
l ,, l1,1llll:l уала boýhqa fаktолlаг hfuп пчhiпr rоl o'yn.itraa;, ,nas"l"n iiyning

lla!l пrаsоfаlагdа Yег ]паgлit пrауdопiп'пg shakl! QUуоSh oqimi ta'siгida,, ,,,,,,ll Y.,lпlпg пllвпll ltlivdnnIdH kiрS,,лll Zarylj|,1llsrn zаг1,1.h,llll, 1,1,,||,l, .l,,llll,mi lel-kllo1 \а l,iUlUnli"l, ulJ. rJJ,"l\lon |oi,*|a||nI tJ\h\||,|,l ,l,,,,]| ll||tlIixg Ш| lLll ln,trJl,J, l.hj,| ро) ь гlоlUлlJld,lп {l0 ,v) \,l
, i , | | , , I r ] , . г, l , I l l {2J ,,00 k, vl IbJl, (, Irll гп\а,lъ1,1l!Jllгl l4 0п kllJnl,llddn
, l j 

' ' l, I l , | , 
I l , , ! -,,l h, ho |б_п ot lllld,l !а ' {п к.rг|,д|Jiоц |J\ | |\hg,,г, Г,j!|| 

|



poyas balanilligi ]2000:20000 lril(rп.tl, olrlqda lOylashgan, tJ k1.1l l

слс.8jуа]i plotol) va .lсktl,опlа.diiл iЬоrаt, Роуаsl.rг tushanchlsl lrl.i,
U].rrning сhсgаIаlаг] qilnday zаггасhаlпг qalalayotibdi vi 1lL.llj r

епегgiуаlаrigа Ьоg']iq, Balandligi 50000-60000 kilomeпrlJ Lll lj l ,

пrdiаtsloл poyas, yoki halqastmon oqinri joylashgan, LJninH kuchi l()r Лll
va u 200 ev елеrнуа]i сtсktrопliгdап tashkil tорg:rп. UmLrmпп (]l],jI),]
zаryпdt]пgал zагга.hа]аl,iqimi Ьоr Ьо']gап Yег irtгofidagi ltzo trаgпj1I|,, ,

Qt,yosh оq'miлiпg Yсrgа ta'ýiri sezj]aгli, ba'zi рауllагdа judn k.rLlil l] , I

tаsiг kuchl vaчti_vaqti bilan Ьiг песhа sоаtlаг divomida o'zganb ча tcll , L l,
txrad', I]L] bodisa mаgпiГ Ьо'гопi dcb ataladi. Мп8лit Ьо'rопlаl h,il ,

hоdБаlагgа olib ke]idi, Il'lаsаlал shinroliv kengllk]aгda qutЬ сhiql1.1\ j ,,
k!7Jtiladi, Yana u Yеrdа уапа га.liо all,qn buziladi, Sababi ()l ! ,l
сhirqпаsh]аг Payti.]n йirgпitоstiгасlа qо'shiлrсhа zаrуаdlапgаlr 7illitlr. l

paydo bo'ladiva ionlanislr drln'asi kcskin oshjb ke(adi.

Оу - Yсгgа епg yaqin bo'lgan talriiy оsmоп iisn . IЛriпg radlusi ] / ]

kiloлrctl,, Yеrd.п оitасhа masofasj .]t]4400 kilonretr, Оуп]пз lli.],, ,

Yсrпikidап Вl,З mагtа kam, Yсrkin tushish t.7l..ishj 16.] 5пl/5, ,,
Yепikidап б пrзгг. kichkina. Oydagi рJгirЬоllk tezlk 2,{]:J kпl/! t,,l
Yеrdазidап 4,6 пlагtа kichik, Oydagi to11ish kuchi va panrlmlik L: ,

kichiktigj sirbaЫi uпяа qo'niSh va uпdап uchiýh !irsalasi пisЬit,lп ,., l,
есhl]аdigап mаýзlа, shLt siib,tЫiOy _ оdаtпlаг qo'ngan Ыппсhi tabiiy ]is!lj

()у пlilss.Бtnlng Yсг mаýsаslд.t bo'l8rn nisbati {1/3],З) Ьоshqа sivv,,,
yo'ldosh sisrсtпаIJглikidап nisbatan ancha kir!ta, Slru kattalik bo'yichi] lil,V l ,

oiinda tUradig;rn slstenra bu Nepnrn'l'l'iton, lckin neptunning mlSs,|tl'"ili)
!пагtп katta, Shu sabahliYeroy sistcnrasini qo'shiloq ýпууогlаг sist.nr!\l lll r]

itashga asos hог- oyning Ьоshqа hususiyrtlaгiclan bni bu uпiлs о'п,, l,
Ziclr]igi :],З grlsmr, uYеглiпg7iсhllgidап ],5 maftakaпr i5,5sг/Sпi].

Оупiпg c,'q ah,otida aylaniýh davli Ycl at1.ofida ay]nlsh clavrrgr t,.,l
shuпiпg Uchun ОуЬаrdоim Yсгgп Lllr lomonibidalr kо'riпаdi,Ilunaчa h,ll.r. Ll

siпхгоп hrгаkаt deila.li.
()у satbhnlg yirik detallan 'dcngizlar" vn katla tog' sist.ln,]].

bevos'ta ko'z bilan kol,inndi, 0упi tclcskopda birinchi bo'lib Galilcy kU7inl].Ll
U Оулiпg qoramti. sоhаlагiпi dcngiz deh atadi va oyda suv yo'.]llgi t]il'l ] ,

bo'lsa hапr, bu tеrlпiп hоziгдасh. saqlanib kcladi. гаsпrdп Оу iпд hJllr.
kо'гsаtilgап. 0у sathiпing 70% e8allayd'gan kспg, уогug'sоh:rlаri mirtlr]l{]. l

dсh at.nad'. L]u пotckis, tog'li Jоуlаг, Оупiп8 qolgnn З0% qlsmi _ dсп8r1l,
tekis s'lliч кrrаlаr, Ulаrgа xvII аsгdа Tiп.hlik DenBizi, YоIп8'iгlаr l).пll]:l
Sokiлlik Deng'zi, t]о'гопlаг okeaniva hokozo поmlаг Ьегilgал.

5,З-rоsп Цпlп]1 kа'гП,Бht

M.jlc,ik]anri tog' x.ebetlari kesib o'tishadi, U]аr аsоsзп dengizlarning
ll,],,lILl,ida ioy]ashgan. Ular8a Yerda8i tog'Iarnin8 nomlali Ьеrlgап:

^| 
ll llll]ilr, Kivkaa Л]рlаг, Altay va boshqa. Тоз'lаrпiпg епg katta ba]andi]8i

i, 1.1l1,1п1,1г. Оу гсlсfiпiпg епg ajoyib shakillaгidan bi.j_ kгаtсгlаf, 0у kгаtегi
l ll,|.1,1lп()п valdan va uпiлg ichida8i t-"kbl'kdan iЬогаt, Ba'zi tekiýl'kпing
, l,, t],l п,.гkаziу tog' лravjud, uпiпg balaпdtigi чаlп' g balaпdligidan

,, l,,,j,ly(ll. l.hg katta kгагегlаrпiпg diаmсtг] 100 ki]ometrgacba Ьогаdi,
1,1 l|,l 1,1ll]J оliпllаrпiпg поmlагi Ьсгilgап [40 г.iSm],

( )улlDg kо'гiпmаs qisпri КДlаг yoгdanlida 1959 yildan ЬоSЫаЬ о'r8аDiЬ
l ,lllrlll)ll(i,), 'l'adqii]otlaг пntijasida 0упiпg огqа tomoпida ]па'lUпr fзгqlагi
l,,lllIl ,ulK]laDdi. 0гqа tomonda8i paslliklaг qогаmtir emns, ba]ki уогqiп
,,1,1lll ho'lih ko'гinadi - Ьаssсупlаr, 0ldi qismida paýLliklar lava Ьilап

i],l!lllilJ|,lr, orqada bu ku7atilmaydj. Dспgiz]аг оrqа tomonda Ьаssсупlаr
1,1llll (].lvl)пl etadi. 19a,a, yllda Oyga "Luла_9" лоп]i bi]inchi avtomatik
iyrirl tl,1гilо stалtsiуа (ASSI qo'ndi ча Оу sathining birinchi suгаtlагiпi Еr8а

,,l ,!ill iiul!lап ЬоshlаЬ ko'p АSSlаr oyga ЬогiЬ iýhl.shgan. Ular qolrish ioyda
,l ,l1,1 llltlly ishlагпi olib Ьоriýhgап,

l(ll1,1tuvcbinin8 ko'zi oyni уоrug'ча sаriqгоq disk bo']ib kо'гаdi. l,ekin
l , l1,1.1лlсhi уогug'lik, Оуп'пg чауьгish qobiily]ti juda kicbkina, Oyning
l,,ll, ,llhcdosi tahminan 0,06, Yогug' sоhаlаrпiпg с]ауtагish qobi]iyati

,I l l1llillliпnikidan 2-З mаrtа katta. 0у sathjning сп8 yollg' sohalaгi
ll l1, l1,1l iltmfidngi"nu.laг" tushayotgan пuгlапisЬпiпg 20% qaytarisbadi. Оу
1l,r l1,1l!jnidin yutilgan cncl8iya Uпi qizitadi va intraqizii diaPazonda qауtа

,rl,i1,1l1,1li, 0улiп8 inГrqiz'l ча radiodiaPazondag' kuZаfuчlаr qDyidagilarDi

l l)y{]]ФJtoridasathnjngkunduzigi hагогаti taxminan З90 Kbo']adi,
,' l)(lIl)пg'idаSаthпiпghагогаti jцdasovuq l00 120t(



ll

З, Оу gnn)tiDiDg i5iqlik o'tkaz!vdtanligi juda past] quпlч (lUnrlr
iý5iqlik o'tkaZuv.hnlrligi8a lепg, 'Illп va kuIl oлasidagi hагоrаt t.hг.ill]\i l
l0 sint'nleh сhtlч!гlikdа tekis]anib k.tadi.

L]u kuzatuvlar va ЛS]пrпiпg tаdчiqогlаri 0у ягuпti kovak snrl]ilL]l,l
,PJl,гlI, Lnl,,j,J,, ,i-lпllllпг llll1,1 ln lпJlUnlnIl:li Л5S lп,l!Lп,ll
l,,,llJl9all пJпl ll ll,,rtll,I lп,.,l1,1Jl, ,l,7l,q, |J\|d,, \,,,d l lJv r,,|,|, ,,
Jl,ml1l'l 4Uп.l], яlаl] l.,,m1,1Jllt, 5"ч,Jп,,li, Bl. л"п,U,r ll,, J, l s ;,,ll, l,,,lun,iпlllP lllkl\]Pl.'h,г,U k,,,idl, ll,n8l/l,,l h1.1lllatdll, i,,пlll,, ,

,.l'lk,lllaldd,ll Бг1,1''Uр1,1lq lп, tJt PlllllllninqjU\hIltrda рJп,l rl,B q,,l ll ,l
lл.ll,Jlоу.I l'v-|l|||лIncl,U'lltl1,1ll l-,i,hгlllJ,v,,.rгprrp,,tt,,i,,,1,rz,,r
пtеtеогit ЬоmЬагdimопlig'пi ko'гsatadi, 1.ekin sathning buzilish tezligi ]L], ,l,,Ьl], l Jlll1,1,,n IU \lл,чi], Г- ,l,e,l I llvo,,g, bcr,- u,,,, ,,,,'t,,,, ,,
dJvol lLla \'ао1.1пjh h.г,\Ь 1.1,

КАlагdаgi sеуsпlоgгаltаг oyda пrеlеоl itlar tushishi bilan Ьоg'lч hlil], l]
ko]r soлli mayda zilzili]larDi se7lshdi, ]lu ta{tqiqotlar oyda k,;l1.1 

'scy.;" 
i

taolljkn' ko'rýatishDradi, Lekjn 0у geolo8ik о'lяап sawor.r спrаs, ()\,],
\,l]qоп)] t,llln iпlлl ,1l,,,.l1,1.hll, .Il/,|||,d,, 'llllUkl ,,r,t ь,г,q1,, ,

bU]utiлil]g 5рсktгi o]iпdi-
{l.dl ljraяl ll lлl\dпl]l l,vl, l ,,Jq, " Y,- nlJ,.l ,пlп,г_ ]0 ,| ,,,,

'l.L]1, 1чlilJi Чlл,ll,t 0\JJ ,,lv,,I t,l,]lU,i п,л ,п'ч d,,,J,|,, l,,{, ,,,l
mUmkiп. Oyda .]a]in]igi 60 kilometi,li qobiq, пriпhуа va elltiлl' k]( ll,] ] ,

qattiq уаdго пrirvIud,
Кгаtсгlirrпiпн ko'pchiliяi lпеtсогitlалdап pavdo bo'lishgJn, чulqо. lll l.,ljzlaгijUda kanr. Ba'ziP.vtlnda ikkala iiгirуоп o'rinlibo'Ilshl m!йk;п .lll r l

jUd. katta mеtсогitlаг tush8anda .]obiqni },ог'lr otib чuklопlаг otllbhre,l, l lL
va 8а7 yoyilishilarjдa oIib kclbhi mumkiп,

Оу. sathi Quyosh tiZiminiлg bosh]ang'ich bosqich]aгida h()'llЬ t)'l1,,
jагауопlагпi o'rganiýhda juda qo.I kejadi, Lekin hаriЬiг Ьiгiпсhi чU7 ljl]l,
чl'llг hiчld l mJ'iJnlollil р, lt]l , m,,, чl]ultlпв L, nlJl] llv k l,Ь , l q1,1,,l ,,
to'liq паzагiуаsiпi {]uг'sh qiу'п. Zamonaviy пuqtаi лаzалigа koii] l)t
ýhakillan]shininд Ьirllсhi bosqichl Ьа planetozelnal jisrnlaIniniakkIctsly,l 

Lrl,f,|q,, Y.| 'PlUlPl ,l\vU'J,l-,inqll,', K.\jl| о1,1,пг,l,U. q,,ll l,,,l,,
qObiд'l ,hlki,,,nJ,, BD |кk||1ll L,U,ql,,| ,.ll, l',hll,hI b,,so1,1, ,Ul,], ,,
fuolligi bilan ajraladi, Вu paytda Оупiпд пraпtiyasi suyultlril8an holatda l)1) ]l ,

hчапiпg ulkaл masalari qobiqniyorib ),uЬоrishаr edi. Dпg ааri kгаtегl]] ) ]vn,h llг1,1Jaldvl], lJ jm,Il],,J,,|/oIJп,hI p_\|d,lL,} \,tlh_J.л.,я, |,, ,,
J)Ilл,-lпlрlпаlLI oqlnji tuSblh k6|tsa|, ltll ov \,,lч,||,|\",|г|.с .,l
bosqichi edi, Епg kаttз пrеtсогitlаr ta'siгlda dепglzlаг paydo Ьо']яап, l]nI l
],,v,ll г, h,Il h,,]Jчг oU\h1,1lltll, Bu pa,ro, lrva,rrrrg']ui, k,rrtin l ,,
qоЬiq ichidan so.hjlib chiqqan. BU jагауопlал гаhпIiлап uch nrjlliaгd vii .l!\.
'Uоdс,,п \,l nnli4| \|l |,k UJ"ll h| ,(l,hдi k ldl, Ч, t, ,ll,
1,1,,]ll ll k,,,l lll \ lm lv L, l,, ld,, \|.Ilп]| г L, llU1 ,l, ,lP,/l lt hn l.E l,l J ,, l l,
s'lliq sathrnl saqlah qOlishgirл.

\ lIllllllagi aytilgandek, Yсr va Ma.s о'7 hLlsuýiyatlari bi]an Ьоshqа
] 1,1.,1,1,1l,tll аjгаliЬ, Yertipidagi sаууогаIаr guгuhiлi taýhki] qilishadi, 4 ча 5

1,1, ll llll l lllrгпiпg огЬitаl ча fiZik iагаklегistikаlаri Ьегilgап, Вu егdа biz Еr
,]i,l l,|]l ,lууоIitlагпiпg umumiу jihatlarnli va хаr hiriпi alohida qагаЬ
, 1,1,1 ,l,,l/ lY1,1 oldiDga рагаgгаfdа о'r8апilgап).

ltll ,,,lууl)lаlагпiлg hаг Ьiгi qaniq i]obiqga ega. Bu qobiqda u]аrпiпg
',",,ll,,ь,l{l|imlJпgJп,v,пег,,,)/tчJМJг, llmо,lрlJg,l,tsа,\4р,Рпгl}d;

,i r ], iI l],ll],llgina Yегdа gidrоsiега va Ьiоsiеrа пavjud, Marsda яidrоstегапiпg,,,,' ,,, llj,,sl,,.,I _ чuIh \,l glJnIdl8l mU/IJ", vепёridа .uu yoq, ".."1,,l,,n,1,1!(l,t8i Ьо'g']агп'пg koDtsentгaLsiyasi 1 sm qal'nlikda8i 5uv
l ,ll lll l,,l ,ll(ls, Мсгkuгiу, Yег ча Маrsdа o'z mаяпit mауdопlаri Ьог,

\i ] tiPnl,)gi sаууогаlагпiпg qobig.ini vertikal tuzilmasiпi qагаSаk, u,l l , l, l ll.c]lta fizlk knnyo ха.аktегiskаlаг' bilan аiгаliЬ tuгаdig]п
,| ,ll ,1,11,1l ni ,ljг.ttisbimi7 tnumkin-

\,.l ll1,1ll icllki tu7ilishi yaxshi o'rganllganligi sahab]t, п boshaa,l, ,,1,1ll ,rlcJltl.hdl гlпdр| 1,1IiчJ,ld,l l,hlaIil"dl, Yс, slпslгl bu
il1,,l 1],lll1.1 чl]'пliнi 10,100 ki]ometrli спя yuqoIi qattiq qatlan - qobiqni,

l, l ,, iI lllll v,l чrttiq qatlanr mалtiуалi va п ihoyai уаdrоп i аiгаtish mumknl
l l l,|,ll1.1]ll s:lууоrпlагdа teklonik hrakat]adal izlari kuZati]a.li. Bu 

'ihatilaD
,], !.,l], l1,1, kl]уiл vcnel,a va Маrs ke]adi, shu guruЫагdаgi sаууоrаlаглiпg
' ,,,,,,\ l,,|,ll,i ,lIl\U,hlJ,pl.,U,|пk,\klnll,,lчll,,Ji vodJlUJ др,lччJl:
il,, ,l |,,l/1,1l ]udi knm, l]uni 7 jаdча]lагdа kо'гish InD!nkin.

tlа Магs atmosfemlaгininaKmyoviy tагkiЬi. Ргоtsепt utushi
thаim bo'vicha)

Маr5
з,5 2,7

,о, Qiymati 0,1з

{l Лпgidrid gazi, 96,5 95

7.10 з 1,6
7-7о4 2,5.104
L2,10n 0ivmati апjоlапmаsап

к. 7.10 5 з.10 5

Qiymati 8.10 6

,Ilz 10j
ll1
l,l1,0 210,r 0 0,2

(0,4_21-10,5
з.10 r 0,07



lй.,t"kJ{lг

ь^*
, ,, l ili ,, l|.|ч(лп]dа otkazj]gan tadqk]{rtlaг bu t'krdan qaytaгiýhdi. vепе.аDiпg

Llll nl \n!llJ k,l,JLýhH" ,lllk,,n Ь,,rп avor, в, r,fi:i, 1,1,,l,|,,ItI ljllllla.illl Ll,. lllJl vепrlа1,1пgJiJlлJ'mо,I,гl\lgJlрдьhll vl
J'zP,jпb lLrl,hldl, Jl ld\тdd vFпrl,пlпglr,.,ь,",,,и,,

,, ,r l l1,1 l i]liодJп suгati kо.rsаl'lgап.

v.hе.апlп!1 |fuаЬппJ\hа пч.ldldо
ko'ri D i S 11 i soyy а га о 0по s|Ъ |asi 11о сkчо lo r.1 а л
qч | h to п а п а о r о'па]qо п s ha nl а П а г ko' ri па.l i,

, 'i,, 
,,,i ,lvl,,nlsl. dJvll, \4егl,ul|ч kJh|, tadloloj,alnг|JJ гt)Jоl, ',,,,, l,,,l l,,,v. JnlqlHndl .ltLrлkl Y.,lо"п uпlпв ,,rr,,", 'l,'q,,

,,l, ,l ,|,, ,,r!l,, l,j ll,Jr mJmklг, v,,llр",,пlпq,tr]Jnl 
", ;i",, ""l,,, r,," iа,l,,, 'li \',1 ,,lIk1,1l, vo'nali\lll ,*l L,',il,, Ьпчl,Ь ilalJkJI vo'nalcllgl

l ll,,, I|.ll.,lll,()t]niлgekliptikagao8'пlasi З.,

, ^\,Ilrll],ll 
vi.чiytish dачr]агi Ьiл$iгigа yirqin va уо.паlish]агi qагаmа

,,,, l,',,,',,,,., \-|], l1,1, vnll, J JJ l, l, 0u\ U,L,lllUlld l ы- n,,l lJ,,yl l1;u1 l а,l ,,, )l ,,|, |,, \ , ,ljlIl\hl ,kl l nlJtIa \odl, l,n,l lJl, VFл,,,,,,,lп" r, , 1u,K ,,r L ,

lJ ,.l,,,,,,h ll,,\J vJlJJпl|,ld vFl|.J,In|,Io \".hl\епg ,,'lБ,lпl18 ll, м" ,Ullll, l,|,,ll,, v,,l1,1,,g""lлq,k Ео, ,Jvvol", U \,,ldJ l,чiр.йli чt,lччпt,r ча,l,,,,,,,,l ,,'ll ll1,1гl ]Jli ll\Joчlmlinvaqobiqd.g,vnll,glл|lLlllii(U/lllIJ],
ll ,, |,,, ,, ||,|,||| l0L',l d lл .1.1J kr"l,,lIll lopl,.ll. vепFl" lслk, lUZllbItl
l, , l i, ll l !1.111,1()'xýbaiii dеgап ttrxminlaг hог.

s.6- |аsп vcпl|al |оOпiп!) lu2lti\hl

-l 

Y"1l

] 

4з,5

5.7-1adval,

, 
'l'o1tta sJууоl]lагпiпts hammasi iлtспs'v пreteolit bonrhirгdinrt)llll]lrI

J,l,h \,,l\ll",lп. Мlг, \а mFll,uг,\гllг lU]il,,,j1,1l L,,I klll,, |п| ,,'],,, ,
v, llFlJ v,t Y,,IdJ lj|Jl,.||лр |-lJ, i lFkI.]Jn t, k, ,Е_п,

. ,,М"lk,,llч,0l,vU,lP,Fпсvlч,п,l\\vl , .'|,ll lmJ-ll U),l klJJl ,,li |,ljгj ),1Ilk,. ,l ) lч,lt, rlkl1 llы| ,Jl l, zl l,|,,,ll ]i llikl.hn
Quчп h,, } |ч||l||g I l,,"hlk l-ullh,,.,,,I.Jl,cl llJhnlJlj1 ] 1,1, l,,,
\U,,,lll\h ]U,b q,),п чJ ь,, \,,\, ,l,, l1,1qld l tldJn nl1,1ban nl,, lll ,ll,] ,

",,;. ",],,,,, ' ,llчпlll l,,Ill ,, d, ,,,,p,ll.,\, U,,lIl 1,1l1,1 l,p,.,|8|,, |{ ,,
vol,d lJnlda 5 lч\^rJпll,с t,7llI] лJ v,, \.'l],1,1,1-пl l, рЫ ,nu.",,, М, ,, ,,, , ,IaJl],,\alcl!J,l l]п,пf U'ч,lllUlld,l ,,.1,11,1,1l d,,vll ',/lIl,, klljБ, ,,l l ,,
i",,,,,|,,J,, 0,1v,,\h al1,11,1",lvl lJl,\lt,l l\rlп,l.', { Ul,пllлi l |,l,h 1,1,',
\}l"n1,1l пq. ,,l<lnli],a l*, l1lq|dJ d_JJг,l о,lпрпJ,Рl]lу,|, Ч,,lkj1,11,,tllrlц vU'ldo\hlJl i yo'tl,

\4,,lklrl\ 1,,чlJlql hп,l,чd l1l'llп,пl,аl '\4J,JгрЁll, л,\ \,l ll,, llr],пд,jп, o,iI l l.гlU,, V.гk ll\ll,|р ,.,,, k l .h lk|,. |,lЧ,,lkUпч ,.h,л'llg l^jlл, lOv,l p\1,1l,],l du l k, р l,-|. ll,, \,l ,

',,llIll],, 
lJlr.llnl,М,гл,lIiчd,|,гq |,,л|\\Jb,jt,||,,,,|,,| ,,л,J,,,l,, ,,,, ,,,

v.q ll,k,ll,il ',|',,1J ILl| |t.,ha k,|on|,,t_) t, h,j l,, ,l ,,
sist.пr.l]агi lll]vjud. ItU dе8апisаууогп evolyuLsiyir Jаrауолiiа siqll]h l,,,rrl.,,,V-l'kJllчп,гя,,,r' r, t,,r, го, l:r,.l,i " l"nl,,n,,jJ,,,, к :,,,j |,I
чUl^пgi |оlп,,пlоl jn0 К cl,h, tovih п,,l ldl, Lг|,,л |/Р||| |,,,,lIj,,
ljdlUl l,г|,,п- Jj| ||j_|, п\l\lgl k,lll"ll,,lчllljla\,l:,BUt,lallllllIa,l ,,j,1, 1,
tsllllll г1,1ч,Ь |1,11,1lll,jljP,,ll v| /1.1|lk l \ , i .] 1 , 1, , , l k I Z l \ , l , J п ' , , 

, l , m)]1,1,гr!hkllеlдJп,

_ Меrkur'у atmosicrnsining Zichiigi п ihoi,atda kichklna, kontscпn,.ltslv l10' sID'], Yег shaгoioda buna{]a zlсБlit zoo t<itonretr tcpalikda u(hг,LIiA''n.,LJ1l18 п,mчпч|у |a|bi_ ,ll |ч .|.|\, ч_||пеr,|п Jd o.1 l,,,,\pt,kllLmell lП4 .lп l knl t*ljlliltl\Jdi g,llvJll l1pdl, круп,,hil,, , ,,,j,
]:]l,,.",, "] 

rlч holliяl lriчl ll1,1, to ,. , i"*o,.n,," t ,,,,,
11,1,,ItJll,],l 1,1,"iv 1aq,ll8J7..Idlld l oU'l ,1, n,Unllin,

Меrkuг'упiпg nragnlt лraydoDi Ьоr, ЕkчагоI enida uпiпg ku.hlllll r,

,0J,П7,1 {YрlпiРl.i,г ,,00 п,1.1a 1,1.1llk|. \,L,Bllll lп l\dоll,п,пг ik, l),, 1,1 ,

U,I,1,,l _,l 1J\llJd,, П4,1дпJl lп ly.lor, ,.ltl,ч
maviud]igini kotяtadi, tJп]umал aytganda Меrkuгiупiпg t",лqi ki,.,:i., l
Oyga o'hshaydi, ichki гuzilishieýa Yеr!а

vспеrа, thiпg пrassasi Uгпiki;аD katta lаrq qi]mayd! lM=0,{]2]!l] l,j'l h.lп lrJlh,jnl Jц, rll 1, 1л|| |RlL|,,lЧ|l, ],\\.ll,;,1.1lV"ll,,;,],:;r,, l,],оlllгl l \ Ь U l l l r , l l , s h , l l l l ltl, l,|,,I k,, ,, \,,Il| ,IJv.n,IJJ vnl],,IaJ,, \, ],,(l.h,Jn,l llil|,I h,l ь,' l,Ikn| rl ,i, ,,r tr,r,rr lllдl,,,л,п,l,,,lll;l ,,l, 
,



vепсгапlпg sathiga "vсп.га'' scгiyirsi.lagi ЛSs qoildirilдan. Ulili \,l
)/"lФlJ i t l l , г l l г , , r r , r , , r r n r b-r1,1rl,n rl r ,,rrt, r ,,,o,r,,rl v, н, r, r,
kimyovi!. trrkibiлi о'гgалishgаП [7 jadvJl), Дtmоstегапi"g 

"r*iy ' 
, ,l

ctuvchisi s0, va N,, I]lагdап tashqarl bosliqa gаzliгham Ь;r ýuvbl,r,
q lZi, ýО vJ Н,, hп'g'l lI i. A\,lJI J, \, глг,l аlmо.',l/,llllлts h,,lUJ,l, l, .,,
Zjch]ik ргоfil]агi o1,ganildi. tjning sathida hаrоrаt 7З5 К, Ьоsim 90 аtlп 1 ] ,
v"л,,lJd,l l"1llJl ]lm,,SllL\l чU,ч. v"п,,lJ.ll8l k,I.,a h,ll-Ual \,L,,],i |,,,,,рll],sll .hll,tkl DllJlлhjгп-чI Kall l b,,,,lT vJ So lli,tcnJ.1 lm1,1,]л,l1,1l ,

Ьilап bog'Iiq.
vепсгз atmosieгasida Ьuluг]аг hап kuzntiladi. Ulагпiпg pasti l lx]l, l

4t] kilonretl, yUqoлis! 70 k!lomco, balaлdlikda jоуl,sh;;п, UlJI'l, l
,IlvU1_11,1,,lUhl'l/lllel-чj,vp||,,| || |лв,|р-|k ll-*l.tl |)|ц;,1ll ,l1,1 l,
]:,,,,,, , 9,'О \,llli-d,, v,|,,,l,, О,l,J,hп,,п nl1,1,",jt lп-lяlу| lj,, lYclnlklt]all hJлr k]r hklпj

vспеrа atmoslcraýjda8i sirkulyatsiya пturakkab хаrаktсrя.r сg,t, ,rr l
kilometr balan.l]iklaгda doimo shа;оllаг kezgaydi, ulагпiпg",,,r,,r
tе7ljk].гi 100 km/s, l]u hodlsa bulUt]aг halakati ol.qali (орilяап. Ксуlп vl l],
Jlmnsl-,J,lд,lJ,m"'llll,,1,1l 1,1Jl,Illl l, ,'j,,l, Jг,, 1,1ln^l ,lL, k,, lII \ l , l 

, h \ , l , \ | l i п t , 
' 
l , l . " l, l l ' l , | 

, l . ] l l l l , , r r l . г r п g у l q , п r 
, l r , , , , 

" 
l , , r ,'

m/s bo'lirdi, Kenglikhl b()'yicha shamollar l!cгi.rnlimikrdan kLrchlil or1,

, \,п.1,|t,ll.,п" гl, ,|,J\,]Jn,v,'q J,,,, b.l1,1,llп,l lb,l п ',,,Iv,,п,,lil lllb lп.llч \,rloL5hl,,fl Ьаlп 11,,J , il pl]1,1,,

Магs. I]u Yег tipldagj to'lticbi sаiуог;r, la.llusi.гnlkidaп tkki п)i]l l r L

lassaýi гo'qqiz marta kichik. Ко'Ilппrа dianretгi 25''dал 14'' gach.r o./lll,
tUradi. Mats sathida .]o'Zg'aiaпl]s dci]l]a пriviu.i, Bu uпш! ачlалisЬ l],r!,, ,
\ а .kllIjll. |ьJ пI]'|па,i.ll лJIl,, ,|пiч|,k ы,Jп |, о1,1 с l \,,ld lп] ц ,1,1 (, ,,,|,lgJ 1h\hпh Ч, l-dl lr.llll ,,mБl]L,l ,"dll |lл,|||l Ilti , ,

,,,,.,l",:Ч,,{llгоll\яl qlIJI],jltli .l чl,q- vi ý\l.]Jnq. 5dll,,,, ,ll,,
чJ,l1,,,лJlld l о'7 ррriчl ||d lJln l1,1l D,v(,EJ l, г,l J i"l ,Jl, \4 lt \пlпL b,t ], , ,

сг sulkasiga tcng.
'I-1,.kopJa vJl, \,llhlпl ku.аlр,l , |,.|.L лп,р -j.|,I d-lJ,l,,l л,r, ,

Ulrгlll Uchti gul ultiагяi b0'lisllllnlz п,чmklп:

, 
1. Yоrчiп sоhаlаг, yol{i mаtегiklаг, dislrning 2/З qisпrini cgal]tr\]l l

qizil_sгg'ish гапgIi уоrug', tekis сlа]аlал,

, z QUll, q,llp, qlJll _ i],1.b]"l lll.,lid,l Ui,h,] l г, vdu ьп Jlb vn7d l \,, I\,,l,,dltslJlo.| ,JUе'llr d,l qJl|,nqlJt qi\lI Jav||dJ r'l,,r,пr ,,п k,пgrлtгrt,',
hо'iдап rohJ]Jl llll енаl].l5hJdl,

_ З, Qогапttiг sоhаlаr [d.ng'zla.) .tiskпi 1/З qisпliпi egalla!l.,r
Dеп8izlаrпiлg l(о'гiпishi iаsillагgа hов.liq. Yozda ulаг yarishiroq koi.lnr,,l,, ,
sa hаЬ i chang tо'7олlагi bo'li5h i nr u mkin,

I(A v" 4\\ |Jld,,|, .'l, ,",,ll, l l t,,Jч,чUl], l ,,,U" р, г v, ,ll,|,j l,,l,|lпl l,n,1,1ld, Ullгсl л,,.,, м,, ,,.,li ll ,l ,,, ,ll ,lп,, ,:,

i rl ,\, ll1,1l l!rIih о'tgдп zаrЬаlаr, tektonik suгiljshlаг, чulqоп otiliSh]aгi,,, ,,1,1 lIlrl1,1lпiпд lz,"rl llo\hUJ,nJ гlоDUltсl)J]irgJ "д,,,'l,zr, r,,rlaa|,|,,,,, |, v,| ,v,|\| рJslilпJег,д55 lri r,,попrо rn ;r,"i"" й.;.,,i,,,,l ll|.Il l kliIsiltIlgan,

5.7 -rоsm. Мог5vauлiпgtuz bhi

Illi,, |]lv{I{) ll)'lishl hilап kometa ча аStсrоid]аг tопrолПiап intensivl ,,l,, l , , , , , , l , J , | 
, , , , ll lll lдdп, llJ,t'\n \а 1,1d'allil ,JllUыу y U llnchdlid,j, ,, l| ,,,,ll, ,|,,ll ]l,|,lll, \|ll,nnlld l ё.l l.о.J1 l, 1,1,1,;л l, k, ll"|.b, ",l,r,,],l ly y,]lllllsh].yana Ь ir h ususiyatga ega uпiпg sагhiЬiг пссhа kilо;еtг!,,l,,| |l,|,,,It,,,ll,,|,,JJllllвa,lUJ1,1ч,lllJ,.cllnяl\-1,1J,"lo1.1 

Ztlh,jýr,,,l, llli,,|,|| ,l1,1\lll,jг l"j]1,1tl mllmkIn, l,,k,г Mal ,л. l"klUnIk,n| -ollili 1,1l1,1 1,1illltlllil М,u.пlа tog. siýtenralaгi уо'ч. Аmпrо u 
".а";"а" t,ti",l,.],,, l,, '' /l-,Ik,,|,,JlqI elndlgJ1 lUH,i,It ml\Jud, blj |оslаг ni.b,,a;

.,, ', |,l|| !l1,1,1ll , ,lllll,\Jl, Uuпача log'Ii.l.nB гl)Jn LUll\hl s,lЬlЫ
] | .. , 

,, 
l1,1l k|,|.kln-||cl ,, r.t,."ц,л,,,"|;ц","* ц,.,,*,,,7l,,,,,l, 11,1,,l,. l,,\ 1,1 JlB Il, LJlilnp lоq'п,пе,ul Jll Ь, l l8ап,

, t71,1l \ ll r,l l,U l lлlsl,JJ mJч,цd _ \ ;l jk "-],,| ] SJh,| ||, IUг|l

| 
,,],.,,,' ,, 

" 
, ri)lt,u(), IIоZiг8i paytda Marsda b**it *,'.-*Да 

".".,l l lll1,1.1 1,1,,.llll v,l katlr hагоrаt sabab]i u аЛаqасhол Ьо'glапlЬ, yo'q bo'libltll ,ll l),rlll,,lп (Jiпуо uzаDlагi qadiпda м-;.* b".bПrgii," ]r.-;.;.rlll,!,, l1,1 l!,lI]]lпll iki ko'rsatisbadj. Ijzалlаrпiпg ikki turimav]ud, ulkaJ, ill1,1 ,l l l,, l]lllll! ll.uуоlаr (,1З гаsm),lll, ,l, 1,1l1,1,1l Ill l\dап l-ог, |"k,n u dIpojli Flпа,, МJяпll mJ!Jon lJJat!,,,,1,1 ,l,,,,l,, Il,,,viud,MJb5Jlh]nlngL'nlfiJhllU1,1ll2n(]K,ed\aloг;,1
' :, :' 

,', '',,, ,' ,/' 'l(, k,\Jlqu1,1ц L/n l\, pJlln,ulд ||ih,,IoJllI l.,",lлl,hLll,
J 8ruл| пlг " l.\llIlJk о'' l ,jzJ л . |л,l4lп,гр \,, lliklltsl,,l,, ,l,,,,, 1,1\i lt,lln,Jl qllIh|,lJa kuzJllllJl ll, к, маrч grunrr.ll UlkJ'n]L,ll1 , ,,,.ll1.1 ll lл)гli8i tallnlin qilnradi,



Магs atnn)sliгasitlillg knnyoviy tnгklbi 7 jadvaldl llL l ]

Аtпл)ýtЪгап пg nsosiy tashkil etuvchbi (]О, чi N:, IJmUпrал эпп.sll l ш
quгuq. U.гdаgi hо'g' qlуlпаti 1 mkпr Suv чаtltпigа to'g'ri kcladi (Ycll].r l, l

АhпоstЪrir bosinri ati8! a) пrilliЬаг, Магsdа shаmоllаг hal! ku7iltil.!]L , ,

ulаrлiп8 tezliklaгi пisЬаtап kichklna sekundiga Ыг лссhп nretr, Лllllll l
pavtlarda tezligi seklrnd'ga 40-50 mеtгli kuchli 5hап]о] kо'lагilJIl], l)
paytda katta сhапg to'zonlari kuzat']adi, Lllar Sауогапiпg dey.rlli 1j,r l,
уоg'iп i уо pib lio'yishadi, G lobal сhапg tо'zопlаri taqat Маrs8а xos hO d !. l l ]

hir necha оуlаr davotnida kezish пrumkiп.
МаrS ikkna tabjiy yo']doshga ega ГоЬоs va l)eymos, lj]Jrпl 1ll/ / \

irlneгikalik аSlголоm Хо]l ochgan, Llirr sаууоп snthigir iudir уii]Iп v.l ,,
(+11,5"' va +12,5"'). sbuning uсhuп u]агпi kuzatish qiуiп, I;obos лj,Il l,.l/
2,77 radius masolida h]гakallanadj, uпlпg Jylaпlsh davгi 7h3()п] l4\ \ , ,

iцasrnikidan апсhа kam,
Natijada !-obos, tо'g'гi hагаkаtigа qa.amJy, g'аrЬdа cllцJdi l),\,,,

лrагkаzdап 6,96 radius пlаsоtЪdа З0l'17"5'dачг bi]an ауlапаdi. l1.1,,
sаLhlагidJ kгаtегlаr 7ichli8i Maгsnikidan kattaroq, Ikka]a yo'ldosh l],,lL
shakl8a eg., Гоhоsпiп8 o'lchalnlari tаhпriпап 22 25 kilomeh,, Il.уlл(цl] l

laxmLnan 13 kilometг,

5,4-ý. Gigапt ýа}уоrаlагпiпg fizik tаЬiаtlагi. Ulаглiп8 yo'ldoshl.!l, l l
hаlqаlаri

Yuqoгi.la a),til8aDdek, Yupit.г, Saturn, tJIiD, Ncptun ча chtiul)l l'l1,1

g'gапl ýаууогirlаг tiplga klгishadi. BU sаууогirlпгп, о?gппlSh nihoyilt].] ,] l,
chunki ulаг juda uzoc]da joylashisbgnn чп сгdаgi kuzatttvlrг tt,lll] L,l

iJlагпi о'r8]пish uсhuп КАlагitап toydalanish kerak. КЛlаг sayyorali]ll1,1 l l ,

davomida sаlаr qilishia.li-
1972 1977 yi]larda gigant sаi,уога]аtва "Рiопсг,10", "I'iIл,l, ll

"vоуаdiег l" чJ "vоуаdjег 2" КАlз гi uсhiгi]яап,
ShLrni .rytiSh keгakki gjgnnt siryyo,inJгnjng ikkitn iufli YUpit{J,,5.rrr ,

va Uгап, Neptun о'Zаго Iаrч qllishadi. 8Uinchi juitlikniпe o'lc]ll]l]
kаttагiоq ча zicЫigi kiсhkiпаrоq, Uhrпlпg kimyoviy tarkibi Yel 1 |lL,l
5аууогаlаrdап mutloq fагq {]iladi, Yupiteг ча satuпtla чоdогосl ча gtlr\ l

miqdoгi QUyoshnikiga o'xshaydi, Boshqa сIспlпtlаrпiпя propo,tsiyasi clrL ir

Quyoshdagidak. L'rап va Neptundir оg''r elenrent]irп)ing ulishi ko'pI l!]
(]igапt sаууогаlаrпiпg ichki nIzilishi Ьаm QUyoSh tiznnidagi l]l, ]

оh'еktlагdап Гаlqlалаd'- 9,4 rasmda Yuрitег va tIгаппПlg ichk, ll]
пrоdеIlагi sxenrnsi ko'гsatilgan. quyid, biz YUpiterniпg ichki tп7i 1.1

batatiiltoq qагаЬ сhiча]пi7, chunki u Ьоshqа gigant sаууогаIаrgi lri.],
уаhshiго.] o1,8anilgan va uпiпg паtiiаlагiпi Ьоshqаlагgа iпtсгроlуаtsiч,l 1

rr1,1 ,ll llr rl]|lll.пIlng ichkiпrzillshldn епg qi2ig'i unDlg moddasil)UlB hOlati, U
!,.,l,i 1.1lllL]ll suуUq d.yish mutlo.] Rrg'гi bo'lmaydi, Aslida Yupitcгdagi

, ,l l ,l . l |l(.liy vllqoгikr'tik holata bo'lad', Пu ho]atdn suyuqlik va gazning
] Ll lyllllll {)'lJго lпrч чilishmауdi, shuпiп8 Uсhtп bU moddaпitrg holati
] l ,li),r .,Lly,l(llik" deyiladi. Bundan tashqari 25 З0 !ning kilometr

, l,, ,Irll lllll1,1 vllloIod tashqi .lcktroлlarnri yo'qotitr, (аупigап, bo'lib qoladi,
]lL, l]i,1,1 lll1,1illliu,gi hапr hos, shuning uchun (aynigan) чоdогоdпi meta]I
l!,, l]L'llll. Ylll)Ilerning mагkаzidаgi hагогаt З0 000 К, Sаtuгппiпg uchki
lll i,lll YllIliiot|,a o'hshaydi, Uгап va Ncptun sсzilагli fагq qiladi, u c.da
! , l,, ,,ri]l, лll!i(liuriпя ulushi kо'Drоq.

\'!,|,lll1, llu (]uyosh ýistemada8i епg katta s:rууога, tlning nrassasi
lI ],, lL1.1ll ,]lll пr.]гt, oýhJdi чп Quyosh massasini 1/1050 qismjni tJShki]
!, , ll]l!,ll{)llrl гаdiuýl Yernikidan ]1,2 mаftа kalta [71400 kпr, qutbiy

, lll, ,, .,1.1ll.!ni kJDlIq 66900 kiloпreti уп'пi sаууогапiлg siqitiýh darajasi
l , rL l, l/la,)- YUрitегпiпg огЬltаl v:r ГI7ik xaгakteristiknl.rj .] vn 5

lilL l lll l1,1lл,гilgJп, kiпlyov'y tarkibi8 jadvalda,

ki iv tarkihi

,,l, N,

Protsent ulushi Фajm
Ьо'йсhа)

lл)л.tl апgidгid яа7i, СО]

-10.
2,з,l0j

llc 16

{]4
,lJD, (]]I1 ,0,02
in susuft oksidi, So:

nzi, со
NtI1 -0,05

11cha molekulyal massa 2,з

г.

(i,l
l(l l

li\1

Ml,

l,,

5.1l,Iadval.

YllPitcrnin8 уоу diametгi lаhmiлал 40". Uпiпg diskida ko'p soп]i detallal
l,r,llll,nlt, lekiл ulаrпiпg bn,ontasi Ьаrqаrог cmas. U]аг o.asida аsr]аг
!.,!L ]lli(li kuZatilacligan]aгi ham Ьог, lekin vaqt sагi Ulаrпiпg shakli va

i !\ 1,1lrl\l,io'7garib tuгadi. Yup'tcnling "kо'гiпmа" sathi aslida bUlut qзtlаmlаri,



',] l d,ll] , llq у,,п h \,, l1,1,,Jlд,l1,1 _ .kv ll,jl lln,\ l, ha , .U , llP,,ll чl 
,l] г, l, _

llIll 7,j,,lllv,ltll , JlJ',,llllчl,,l 1,1,, ll illll,гhПllл'l, Г, о,, 
"i 

..,.,r,, ,'
Sbakl ча kollnislrdagi dоg'lз!{а bo'llnishadi- I87t] yilda z0. keпgljk(lij l\
qi7il Dog' nomlituzllma topildi [5,8 rаSm],

l1,1l,,l],, |,Ilr,lrllllllJlP v q,ll q,mld l Ьочrm 0,, lrnl L, -lo,cJ bLrl ll,.,гll, l1,1,,, ill\1,1l],Ilinlл[Nll,' ра,tlJчdlmu/lJ\t]\ |оm lll|dIio,1л,t'olat.lll lll||i|||,Il,,| ,llпlо,l?га,lпllеl,пlkJ, lе,mJ\l ho'lsJ1,1P-n,\uojlel,jj,l ill]i| , i i ,,l!l] , Ilh, \ rq|,tsi \Jbabl] по'l ,alfiI .,r ,r,or .i,,rt, r,,,i.r,a,|, ,,,,, ' ,,l||,,,,l l,,llц,1,1lllm JIlnid,, qо,,m, Ll,|,Jlm qlllam.d- cll1,ollr
]]],,,,,,,,,l,,l1l1,1111, 

1llrd,lll \"\lll lulпгJl ^\hdоl. L{n,lmi 0'. ,,,j;;,;;;Ъ;,
I ll,, l1,1|l,,,l,,l,,lll1 ll гl,,].,]lчJlьh:п'l8аl.||пl ld,lп,

1,,,,,,,,,,lj,l,,ll.,1.1lчhltогJIl Г.l,'0к8а..пд,,lFrlkаlЬrdо,lд"U,',0,
,\ 

l, ll,,i1,1ll l,,l1,1lБltа lочll1l lushitolgJгen.l8lvaoqlmell,|fiml1,1ll

:,,,], 
, , , 

] , : 

, 
, , , 

:, 
, , , , , l.lпdl|в| ||||J|,]"п \uprrп . rwоrаlагдr- q,rrаgал.lrl, lIl,, tllл1,1,1,1гцJ чаоl1, дmmо l,hkl "п",8ц,","g .""ь"., i.,a,.,,|,,,,l ,|,,, ,,r|,,л, l,Jlkl р,,чrr,,ыоп -qrlr.i. "",Ъ,у,,, ,ъ,,lll,,,-, ,,,,,,,,, \ll,,]lj'lnБll |ala}UlldJ ,lчilJ\Jlqlл рr.rъrуу.,, b,-t r-

, , 

, 

; ] , : 

, 

, 

, 

: , 

, , , , , , , , , , , l lll,llk ел.гgl)а\l роlFпl |а| kёvilI r, ql;i "п, rerv rда

i 
l,,,ii,l,,,ll,i l,,ll,, .,qlnli hUlпгll .hu,JU||,k l,IJdn o.1llShinl lU'Itlladl,

;,,,1 
,, 

:,:],,,.,,:,, 
ьUг,, bulJl q,1,1trlnldan l00 km ра,.-o.1 .lIuqUr||kd,;

,'l ,'lЧ 
',lл 

pJ,L,oq гhu.]uгilkоJ ,", ,',.,п,,п r''Llo К.,, I l, ,, ,,,,, ,,ll\l ll,.i)1,1l1.IlJ\lпLlJko,,,lllleJл,voJ"lod_s.lцll,,]m;:l";"
]' ,',,,,,l,,,,1,11,1,,J,,ga7,,oll сuчllqllл qоU|чБ | U'Irdr r<ctrr Ll mсr,l]а,r,g,п, !,,,] rl,],|\ |,,,, ,,],

, 
\ ,Il,' l l llл,l,ц'l u\ l.]llk ,,qllпlJгl ulk,lг nJgljil mачооп1 hU\l' ч l lJi ,l,,,,i,, ,,,, ]lI l , ] |llIl]i о lmJгllJгl .Jл Ll ,",l, ,l," Ь,, 

"", 
h" у"r,"",, , .:;";,,

l l ll,Ill l YUрllог J, k lm,1l,ld, ,р oon.l,, 1, 'on,,Ko,,,o,o.oi"-,,g|,!l 1,1 , ll,L, |,,,l||,,l|,r||JJn ыll Uu л!п,l ,\Ь ,

,',, ],,, ],,,1 ",,,,,,,,i;i ;;;; ;,,.,],,l.;;} ft :i"i i,iiil];l]i".* +l; 
"i;I

,l ,|,,ii, ll\Ili'\ l, огl ,,hп\IUlаоJll vLqorl kL/al lпlачаr, , } Mr,r.,:,, 
]l,, 

.,, ,- lll llц iлl.л\lчlвr k,||lJ. ýpolidlk nulllnlshl lпз llЫJll hJll
,,,,,,,,,,:,,,, 

,,, J,llllniп qlllл-h,l-J, bUljln8 ,lbal,] \Uрilгг JIn;n.|,n|,idJglL,ri llli,ll trl,,,,\ll1,1l Ilo Ii(hImumk|n-
"| ,l,I l,,\|J,,,1,,l \Uрllр|пiJ|8 ilго||Jа Iб L"bi,t lolooShlJl vl \Uп.2ll l' l, i l ll|||Ji| ,1,1iч l,dl, Дlпlпл |qqа |lln^ t,i|,,lId I Jпlг allollJ. ]1n,'i'i|,,Iill l,,|,|,,,l,|,ll гчрilдап, lekin ularlrnp nj,,., J,,,,,,i,, ;i;,,;;;;j;;;; ;,Ё;,"t",1tjН ::]]iliil1;l 1,1]!.il ! llliIill il(Il.

',,,llllл l1,1 ,,lvvula Quvothd,ln YUрlI"lда пl\Ьаl,.п |,kl
,,,,] 

,, ,:,*,,)l]р^lпl аl,п,lпl 2а,\ чllJз lчlагlь.hlчаd,, U,,i"g ""b]i,i ;:I l,,,1,1,,r,,1,1,,,l ll. 4 t", йdчJlldrdа Ь*tllдпг, Uлiпg гl l,.aý FlnlklJJn,,ll,in. lshl\h t,z1,1nFhl I lm,\.SJlUlllnlne siчIJl\h dаrdjJсl,,,,,,,,l,,',|'1,1||tka|Ll|. I/l0l,ьачiо,Jllлqо,гlа,hаzrгhl,дlr_r,zсrzsrп _
ljlll1,1,,1 Jпl,а L,,m,5JlU"лпlпс Lml,nliv kо'llп1,1ll \,q lJýmdJ,,,l|,l

5.В гаsп fupitcl уч |поlq fulilishi

()Uyoslr siпgir.i YUрilег lram dil'liгentýial ayjirnish8.r ega, Луlilrlsl] Il ,\ ,,

i,],.,,1 |,,,,),."l hl,,,г ,.,l ,.,, YJ|,l1.1 J|,, Idiя, ,l, ial]"illпB .,,)ll, l,
\^1.Jl1,1l ll,h,,п ll ,lJl l\klla k-tlgl kll. ,l\l.ntý, qn'll,n,,ldl l,,, ,

ckv:ttoria] sоhаlагj uchUn, aylanish dаvгi 9hСO.З0. va I] slstt,lлil ,;ll
kenglikla. uсhuп, uniDg dачгi 9|55^40., Katta {]i7id Do8' ll 5in(]l],]ll

Yuрitсг diskiniл8 yo'lyo'] stгUktuгаsl ! сгdаgi zonil lkcn8lil{],lIr,
рага]lеll yo'naliýhda ýodiл bo'layot8an shапrоПаг oqlbatl, sbaпottii 1,.,1 ,

bolbh mсхапйпli huddi Eгdagidek. Еkчаtог va quгЬlаrgа QUyi)!lll],rkllaJotgan Бý'qlik miqdогl hаг hi], Ьu gidгodiлamjk uqi.t;lig" nrib r,, r , ,

Kn-lUll, l,Jl hl lli l l\l, id l U.,ll zпп,,l lU,nnllg,l , я,l\h,lul, \ Upll,,lnll]r ,j\ l ,
|, /||цl iud l lrallJllcl , ll,,lhl. оql,п1,1l .k\ llolя,l J,aJlll pHJJl1-1 L l ,

гаshqагi konwel{tiv очiпlаг 
'chki 

qnt]amIardaп лallgll лl оrtdаlагл i у uzад, r ,,\lч;,Ili.'l, BL lIl,ап Y,,plIt,lltll,g .]7lI JJnel ll,huлl.| |i,1 qz ,,,

,,ohJlJl,Ja \1n\, kllv оql1,1,,lг лu.1l1,1оч, \ гl,,:",",,",,,i", n',,n,b ",,t,,,,ljJm ,lkl,п'lt ,hlklllJ,l lld, Av.Im'Jll lu,lа h,,пIаl"г h, 1,1 1',l,
{yashash dav.i - 105 yi]], I]htimol ltattr qizil Dog'shUnaqa ýjklonl.]]Il l .

паmuпаsi. Llu dog'dan tаshqаr' о']сhаmlагi kiskjпагоq Ьо']gал b1[l ,

Ьаг.lагог qizll dog'lar ham tорllgап,



5ааф va чпiпg хdlqаlаri/ !еrdоп lullj
chiqilqan а962)ldлhi tаsу огdап bn )

ialullt ляпl Ql,\U\h \,l YuljllFJ \|||qIl. J,llF,рпl.,"| |)|Jп ]||,,
Uпlljс ?kvl1.1,,]JP] цli,li,lt .]Jlll IL, la tJ kpпtslib any]d., ,,,,j, j

\alUlllлillcdl,hiJa гoio\J, /,IJl,j (J.o,h.]| |1gl,'Ik, I,,llil,,i, l,iln,,,l, ,,,
UlJлlпц \п l,,l\ll|д, \UmолlU,l vJ Jl 1,1lll1,1 UldJltd,l u1,1llq .l1l,, )llJ,,l ,

чацапdа detallarga kаmгоq, Kimyov'y гагkiL]i ча icbki fu2i]ishi Ы;'ч,,l(,llu1l \uIlll ,lbj 
^'h,|,а\.|| \г-'||,+k.|||\ |,о,I|.],,,,,,г \J',|,|,,|,,

Jlnl.,1-1a\d,, vUL],.od Il 1,,li,| lЧ, J,,pl|J-n сН,,lall (ll" l),ll
].n -,,1,1l, v l'пl\ачч, г|liJlс о l'' о v ,JU, od v l ts,li]d,lп lhollll,

| | , - 
1,1ll| 

l,,|,|, |lч]r,,.л4 FKJ|p, ka, J U,'nJ i ,,lUJ k,,l." ,'я', }J nl,,, 1,1,,,]llj 
'1,1JiL,lli",l 

ldldp а h llп hо laJi,
,,l ll,,,,l-,ll||,,|,,J!iq t'],.!,"",l,"* llmо{,IJ\|d,| \nd, Jod Н ,н"|,} N",, 

l:,,l, ,lIL-l.|,n(.J1 
,hotlig|л| 

<л,ь"tоr, v, r,,r,пiлg vuLrtы ,h,zrqt,.rrl,,il,,,,,, l|,ll .,,п,опlJJ kU7llllJd, !а llпlпс -'u\Jll .Jl,||llr чJl',l;,dt
],,,,,,,, ,l,,,,,,|,||i,batJD л.,гrU,|, ýIlunins |(hLll Uran у,|.hll-оч i,oJlh| ,],,,,|, ll|,l,|,l,ц,| bulllIli|, llhmil, ho,y,,+,,, ,"";l,р,n ln",;;,, ,,ll],l],1.1llilл)lаt,l]пiutlаrпiпghаrогаt'55К,Ьоsiпr;ЬiглесЙааtm,

l l]l, yllllil "vоуаdjсг 2'' КА UйпdаD 120000 k'lолlегr masotada o.tibli Iil , ,l |i, llltlll. ,LlJJl|Jп,li уuЬпгdl l l,/_ "о,.', ou,,a,,n 
'",ьч"r,,,, ,,,,,,,, , , ,,,,, ',J,l\llll v,, lпitsлil гJyJ0.| пl laouiq q,'a,, V"j",,,,,,!,l,,,,,,,,l,,|,Ill,|| |,h, n,l , F маргl. .,yi,,.n,np g.,.",r,,,, ,u.], q,;,q,,,|,, 1,1||,l,|,.,,vv,tг|,n,,lka7lJJ,Io00nk||omp|| urojtiиa , bui.nq,u ,J оо

1,1ll, ll l11 l,,llli l 1)ligал,

r,,,, l, / l 1,11,1,1 vо'lJ,\hliг, \J ll llqJlпг \|\lFmaýl Ьо,, Мпjгl г|\lгdаli ,i,ll,]r, ,,,,,',,у il,v1,1лlSfii ko ъаtlIgап.

'] |,1,1l l],l lWUl lh,Imllчаl tPl,-kopLlJkUlll1,1Jj |},,б ],N,,р,Uлпiпд, , t , ] l , , , , l , i | , ' , | ' 
, , 1 I I lчllг,|d U.J 247UU k,lomFlt mJ\"a,i I,; "er m",,^iд,л,,,,.,l,l,1,1lt,iv,ll1,1,n,qllJ\mlпап10,J,l,b,,QuJnsh"rr"rrr]a"уlалj,\davir

ll lll ll,| .,llid,|.rv]alllshdirvllt6]] ýп:i

'.', ý, Quyoýh ýistcnasidagi kichikiisntlar, Mayda рlапсtаlаг.

ЬIп1,1llаr va mitn saworalal. 1596 yi]i bosiigan (Коýmоgгаfiуа
r, ,il ,l.,l]llxy{ll logain Керlеr, Маrs Ьilап YuрirеrпiЙ orasiaa Ьim d;.,ll,,l , ll,,li],hl kerak degan gumon ьilап chi;qan edl. Ilm,y muloh;,,,] ,,j,lll:,' кпр,,,lпlлts bu дloulezd | |k|\i ,г,о.п ,.,п88|л|,l],l\4chu,,n 4llJ,l1,1 l1qllkllt, ,, l,i.llg, l,оР ]-г"ьлп

"vоуаdjег1" kosпik арраrаt !опlапiаI
sаfurп yoq оliпgап чпiпh xolqa]ali 9лпI1
д, 8 с xalqolar уа Каýалi olali!]'i o'Z
navbari.la ko'plab inl|nhka xolqdkпn

Sаtuгппlп8 effekti hагоrаti 95 К, I]uddi Yupitcrdjk, пuгliпJуlп|l,]
спеfgiуапiпg уаппli ichki issi.]]lkga to.gi,i kcladi, ýault mаgпi1 lпtlv(llll ,
(ЬDlutlаг ý:rtbi.ia -0,5 ЕJ va гadiatsion zола]эrда еяа. UD.lJп tashl].]l
ý l'Ulг,1 l lLr Ь "ltlгU\ llJja,q,ll l, i,{, mJsl ,n,,J|ud |5 J_ v l5,lJ. lJ l,,l,,]J

, 
Yupite.ga о'hýhаh sаluгпdа оhiг8i рауtgасhэ 17 tabiiy yo'1.1osh Ь()г t]t. ,

sanalgan. 1999 2000 yillnrda u S.угапiпg уапа 12 kichik y;idosh]aгi tO])jlIl
Urirп, YUqог а kо'гilgап sаууоrаlа.пiпg hагсhаsi bevosita ko'z bil.]tt kо!.;п ! l
va уогU8' оЬ'еktlаг qltогigа kirishadi, Uгал irqat teleskopda ku7a1]],i
[yuldUz kaftaligi 5,8п' va kichkina {diаmеtгi -,1'') yashl] diskbo'Iibkoiiп1,1]
Uning massasi gгпikidпп 11]6 пагtа katta, Radiusi 26zz0 k]lоm.tг lll.,,,
sczilarli siqilishga ega [Е=1/17), l]пiлg о'rlасhа zichligj 1,55 srsлrr, l)l
Yltрitсг va Sаfurлпikidап kattJгo.1_ Таhmiп qlliпishicba u 

'"lа, 
,,11',

еlеmспtlагпiпg ulushi ko'proq, Urаппiпg Ьоshс]а harakteristikiliI
jаdчаi]:tгdа Ьеrilgап,

, I]rап sathida detct]aг kо'гiпmауdi, lekin уогqiпtik o'zg:rrish], ll
kUzatiladi. t]u о'zgагishlпг огqаli uппlg o'q аtmЛdа ауlаDsh.lачгl i;piIg.]ll

], 1ll|l l пrlп kllопlеlг
,l lIlll hl)ф|ful|li.
\ 1 ll ц l|h l(ll t.llll|п olhllLan



iti)dalovcbi ajoyilr еmрсгik п)uпоsаhаtшllg {)chjIiýhi Ьilал tasdiqlaпd] I ],'y'll viггепЬеrglik аstrопоm Iоgап Titsius рlапеtаlагпiпg аstrопLlr lr
biгIiklarda itirdalingaл katln уагiпr о'qlагi, qUyidagi mцпоs:$аtсhп 1r.,r

l = а,4+0,з,2" ч.Ь_, (5,14]

Ьu сгdа л"_ф,0, 1, 2, з,4,.., qiуmаtlаг oladi,

Тitsiпsлiпg kashfiyotidan хаЬаг rорgап Ьегliпlik аsrгопоп lоgапп ln)1l
bu еп]реrik nrunosabatni qayta kо'гiЬ, tо'g.гiligigа ishопсh hosil qildi ч,I l],
kсп8 tагg'ih qil'Shda katta xizmat ko'rsatdi,

s-12-rosol 
^пёгоlаlоl

shuлdал ýoitg bu qопuпiуаt ']'itsius_bode qолuпl попri Ьi].л duп!11, 1

J1,1,hhll h.'.dl, l,/яl vlll Ulагlllпd lпгlll\1.1 vJ Jгд, hJ
,1o1Jl lvil8,1 пlо, kll,\'ll lll ,i,|,k",1,Ilvoll1,1l,P.,t,l.,\,lllJ lпапlпlгпl

Natijada, ko'pchillk аstrопопrаr bu qопuпiуаtgа kol.i, Mals hilli
Yupitenliлg ога]ig'idа, Quyoshdan 2,8 astronomik bir]ik пrаsоfаdа, уап,l ]jj
p]aneta bo'liýhiga слdi ýhubha qilmaydiзan bo.1ishdi-

Bu planctani tо'rt },illik tалtiЫi q]diruv.taD sо'пя Paleлnlr (Si(sili|. ]

пЬ\t,п, Ito|l) п!iп,пq o||rkl^ll l)] j/, гпF Р ,.. ,l ]P0I 1ilп|гд I чпп\ al л, l l, ,!'lU vJIdLl/ |u,<uIllJan lnpd,. лпlq,,|льhl,t,J, bu ",пiоп 1,,гr r r

L]odeDing qo.Uniga to'la апtаl чi]ib, quуоshdзп о'гtасh:r 2,8 astronomr]( b]ll
пrasofuda joyl.1sh8an еkап, Вiгоq plaпetit о'riп алiq]аляапdап sо'п1] h.]lj
ljlllLlll о,mLл u/оч v jlIl! l ,| |JJl _t i,|,jlBJ l- пl lлt,lJl,j lJp,,,ljg l l ,, ,

Ьеглlаdi, Г:rqat Ьir yil o'tgach, beгlinlik аslгопоm ОlЬеrs 1801 yilnilrg oxll ],
vj Iq|\.lk,,"I j,] о|Jп,,|,|п',lmЬU1,1vl]1,1,1zlll Lllnl,],1l,,pJ,,ll'|.,rslll
28 лlагtdа Sсrегапi kU7alayotib, цпiпg yaqinida yana Ьiг гапish bo'lmi],ll]

l ll l l,, ll l]1,1 l!|'Zi Lusbdi, ]kkI soatllk ku7atish, bu obyektni vuldu7|irI tiDi.h,,,,,, l,,1,1,1l lIlitll. 
^'lIliJdl U|чо.п о|l\|ч,l .dгJ b,l гll\Jl 1,1lл,l,]I rL ],]l l, l ll I'ali,rda deb поm oldi. сагсhi I'alladaorbitasining kat; уагim,, ,,,,, ',,,,,,|, k lll-]|L,P,| ,,ч,| ь,,l,а la unJlL "ь,,.,,,,"*-,.K,.r,i r,],,l,,,,,,,1,,, l, l l\l]elJ,a lU,lr PJll" hJг, ll l\k l,''U а l,,s 1,1lяJп eol,

,l,,lllll пt i)'пg 0lbo:s aioyib g'potezani о'гtаgа tashlзdi, Uning aytiýhicha,l,,,,1,1,1, 1|llrll,1,1Jпяolaliд'ltllJv,,,1J\nlg|пJlrlkl-,l plJa"l", чlпJа},1lг,I ll,-, |,,|,, It,||,lldIqJ u,llrlBJll v,l llnll,g nlahaiJ|||L||, tоmопд,, u.ltlb,, ,,,],,,ll,J1,1,,,,r/ltu dlJnl,,lгJl .]lr,mJq.l lll п"чu,,,,J,,,;,""",,,;,i,,',l, lll |1,1l,,l\ llllпаdlдап boJ,b qoltsan, HJпn u UltJlI llJJnlnB kp,l.hi,,l
,, , ]r ll ll l 'il]llllllIh vir IIutyuldUz tuгkчmlагidауоtаdi degnn fikrпiЪаm Ьегdi.

,, ill,i l., l1,1zlllyaýi kuбl8aлidan ziyod tas.liqlandi. 1s04 yil 2 5епФаЬr]а
ll,,i1 r1,1,1ll/ lllIl]Illrriйп Gardnrg, keyincha]il( Yuлопа dcb поm]апgап mayrta
l|ltl|,1,1l ]ll()7yil 29 mаrtdа esa, ОlЬегs to.rtinchi аstrо'd_vсýiалi topdi,lil l , irlIl , lt1,1]l) l5 vilIik tinimsiz izlапiýhlаr astronomiya (isbqibozi,, po;ta,l,r,,!,lllrl1l l(.lll {;слkепi yangi aýtroid Ьi]ал (mukolo0adi). Bcsbinchi bu
l,] ,l l ,l 1,1]l,,1,1Лsо.сп dct] nomlandi.

l, |,,"l,,,Illll \,rn8lrl.1illIln_I ||,Ilлiпо U.hIl|\lII Ic?i;\hjb LдtUi. к.чiлв:
,1,1, цl,,,1,1lJ.,оп, ]ь Iа!п IUqn v||g,I l eIIb.\J {L'7 ldg,l,'d],
|| .l|||l lIt.Iy(lr sаууога]аr qadimgj гim аlsопаlагi;iпg qаhrаmоп]аri,

]l l , r] l l, lцll ll l l)il.tл иrI.itildi, Sо'пgrа u]агпiпg sоп' juda k;'plryib ketgach,
,l ,! | , I l|| ht)shlJb, oddiy зуо]lагпiпg nomi hilап, kеуiпrоq'сs:i

5,1З.rаsm Koypal hе]Ьо!1'1 чо Оаrt bulut|

-;-*-



аstегоidlаr8а I?ilosotlyi, Gсопtсtriуп, Yustitýjla liabj lапiу поmlаr hапl .

gеоgrаПk поmlаг haпr Ьсгilаdi8.1п bo'ldi.
Mayda рlзпеtа]аrgа tegisЫi у:]па b!.qiziq ]Oyi shuлd.lki, Ulaгd;rll kl) I,

top']gach, orbitalani hiýоЫаshgа ulguгmау h]riЬ yo'qotib qo'yiladi, Shu х]]1.
(уо'qоlgпп, mitti рIапсгаlаrпiлg sопi mingdaп ortjq, ХХ аsrпjпя Ьiгiпсhi Ь1,.]
v|,1,gl I|,'n' Ioll ,,.) olallrJdl lUpllpllt (Ul] г,vrj,| plJl1,1;dlll l , ,
(yo'qotib, quyildi, ]9З6_1940 yjl]ar davomida toprlgan 1176 аstrоiсlсliп ( ! ]

го'ухаtgа atigi 1Зб tasimustahkanr yoz'ldi,
ВUпi oldini olish uchUn 187З yl]dayoq Веrliл hisoЫash institxti t.ýb lj

ctildi va u, rо 1945 yilga qadar mittisаууогаlпrпi tadqiq чi]inr mnlkazi bo'l l
kcldi, Uгushdпп keyin bu vazifan' 1920 yi]da tashiil eiilgan sоЬiч lttili)Il
Fап]пr akJdemiyasin'Dg LспiDgгаd na7:1.Iy аsп.опоmiча 

'nstituti 
(] i

/'|п|пJ5|8| ^','|, Brr r* rr,rпrr,д ",n,on 1t,nt,," ,,lо,Id]аппl h,.UL,J,l, ,

l,xl,nll iadt,ll1,1ll llOlUl J,,пуп l\llUnn1 lk Ub,.rullUJIlJ,,,",,,".",.r,

ОгЬitаlаri hБоЫапiЬ, mayda sаууоlъlаrпiпg го'ух:ttidап mUstahkanl 1ц
nlq |,la.1.1^ldl 1,1l пя\о,|ljj,,lrgJl,,lihlllгп,h_lпlпg(lJппlllЬkFl,,l,

(коmеtа),уuпопсhа so'z bo'iitr, <sochli, dеgал па'попi Jпдl;l1,1ll
Ко,пеtаlагgа .sосh]Ь, yoki <dUйli уuldu7l.r, dе8ап поm, ulэгп)п8 Quyl),, l
yaqiпiila o'tayotgnndagi kо'гiпishlзгi asositla Ьсti18пп bo'lih, J,],,r,
hагаkаtlагi davomida ulагп'пg kо'гjпishlагi keskin о'7gаriЬ Ьога{]i, XU5!s,llr
kometa, QUyosbdan jud.l uzoq nlasofa.ln bo.l8andi (U paytda koni.1.
p]an.tamizdan haIn u7oq пrasofada tuгаdi], uпiпя asosiy лr.]\! l.,L
nl]r\,ImlJ,hc,Ill /Jd,n л.о aIa|,Iv.h, ч1,1пl rlllt,lld,lZ,ha,lllkllJ,ll,, l,
tashl.rпadi- II Quyosh8a уаqiпlаshgап sayin уаdrо att.oiini komc dcyiillvl irl
siугаk gaz buluti o'raydi, shuningdeb bu dirvlda komadan Quyoshga с]аr,пj,
qarshi toлronga i]агаЬ rачshал (dunD, cho'Ziladi ( 5,14_гаsлr,]

li,,lj!,lil Цlyoshga уаqiпlаsЬgап sауiп komctaning diametri va
1,1l1,1,ll]lrI] uZUnligi огtа Ьоrаdi, Qizig'i shuпd;rki, aiarnetri mlttiопl ,,ll,,,ll1l,!,lli t.lrtihdagi koma hаm va uzuпliдi Ьiг песhа чu7 nilln)n1,1,,,,,',,,,,|,, ,l 1,1lвlп _.]llm, ll,,m l,Jп,tl]лl ll,дl ы, JlFcl,, \l,,,j,e(]1,1nll,,,,,l,,lJl,illn l,L)uv^.hhllnI,1l|Jl|| h,,fir"rп,rlл_Ь"'lчr,l, r,г"Iаdr,

]\1,1lх,l;lпlпg уаdгоsi koma b'lan hiцnlikda uning boshi deyiladi, (Bosh)
, l, 1,1 ,i,ll, l l\ll1,1l l, гqаlt tJL _nliq,l , vll1.1,17- о,z,гl 

',lllд 
l h ,/llяli],lgiJ".

,{,td,ll U'l k^'l.nl\h, I-1llJl od,,m."lni kUp l",]jvl,hд",;lяаl
, ,,,,,,, |, 1,1l ,l1,1,,l, l,j\ol,'all,,(l,,

З. l l -,osm- Ко,,"Ф n,ng to s П q i io'ri -, й

З.15 rosm, Копеlапiп!] harrkuli

щiji- _

.r..ra



" ],,,,.1,,,)ll| 
Б,,iI L,,,|,50J t,||JaIB",| чо,lj7,,jdl Iallll, lо,гl,m,,,l ,,l!l^ е'd,,lыJl r .',l-,llJ, d,|, lJlqJl qlj1,1;l,, \,,,; ,,

,,л'],_чl:: 
_,,,,л d, ,llil,,liv o,zjal hiпj,l,| "j;, ,'ii;,i,,,,, ;,;:,''

iU:';ll]П):п:.п1.1 
h:Ъl: hU'ilb \i-mJl nl,,,dl ll,I dnImJ,|\|t|,_| п) .u|| |,l | ,\0,Ilрпл|,lоl,\hвJ(|| l]lл,,]lпlll|J,лl, \u\лl чпгд,l Jчl,,,li,hl v,, \l ,,,] ,\l,Jvl пrчl ,.zllрlаг rU\ Ь, llb, .llultdJn . i,lg l. rp о lm,ly, ,, l l ,lj ,, 

''\оч,,lll, . qол lоkl\Ыll, UdJm o'lUll,,ll1,1J, bllyl,k 1,1Un.u\lllnlne.,'l,,
]ll|],"r*l''-]]1,1,", ",.l,rottrkr,lrnrnB h,rt-]t b.:,;,i, ;, |"|:k,.;,:;];;:, i

::"'^ '''','Ьl]lп,lvltsаrJа, lIl-ппlчаlпi l,,lrl../|,P.,z btr ,п1 ,,rg,, ,,r , ,,'jluпlJlе ll,ltuп l аlл h,, lj k,m r] vunl,,l vJ ,ii|j,,l,,lll ,l , ,\,dqlпiJ-hJчоlq lлllрtJJп апrqгоgi, u,lorrJdr,",,Ь,-b,r,,,"o,,i,,,_,',,,,"

;:],]l 
r,",,,mnllllle bu ..n,t,,," п,.-r,,,,,,,,iя,,ь"ы1,1,.,,,',,,,

Yiчll, v.qlll vlll l,q l, h,l hJm kпlп,{ | ba\..il||k,,,,l]|,|,l"vuiH,,||l,|| j ,|,| |,,,llIi1: lJlltlJ -,J \al,,ln xv,J\lnllL,j\ll,Jгltsа,,,,l",,,.,,,.i.i,,',,',
,,lnlU\lelJsili,lc vJ\h:l vUkl qulb \nq,,J| , 

'*Ь, 
л.,",,ь,а," i"",1,1,.,,,,,' 

'
,di IЧ,/у|li mJshnU. Jl'llv,,llk lmJlц llJ.llqo1,1l,, ,rr,nn,,n Г,,,''.,лUllll,ullJl_pl lп,1,1llг Ul,лlJ l l 

, i г l d , ] l l l , 
l , l \ , 

j l l *.ou ,,,,,,,". ., ,,,r.,,|,,lппLлtIl, ku,Jll,j]||t,|,0 idl l,,,Jlqj, l, t,,,,,,,,, , :.j Ё|,;,,,'":''i\',1,1,r,гdho51-1lJldll,Kr|,l,r,,,c,l,,J,l,,] ,1,1lnli\JlлU 1,1 q"i1,1, l,,,,,,
Lo'8'li clri7iq bo'ylab kesib otadi va l.еуiп uпgа hLltunlJy qayIln,lr1l] lli]l1,1(m1,1.1,1,1il l.,

Кпlл,,l,, рп'|,п] 1,1Jllп1,1Б n'leIl..,|,J,, Llлlllд г,.lJk,,l ll,,Ij,,,l\,,,

:::"i ::] ;. ]]]:l ",: "1, bJ b,,,,,JI i|" ш.,g, * K,,ir ,,,,' ',,
;]]j"'': lj;'|::-^",1'"']"':r\cl \пlп"\,lll,,llk1,1dьu.L,,(ол"l ll1, 11,1ll,,o\|.ll l;FllJ|y j,,lп"l,л_"пlлq llJ_/lUIivl.i ,,_ll lll,, ,lпlJllц,пl J]l,чl"пl, ]L-I \,l, l,FJlг п,,,,.r r,"",,,,r,,,,,,,о,,'i ,,,,'райhUlU ko'lllllsh Ja 1,o l l,, Uпlпр ГUku;lLl] l'и., ,,,ь" ь, ,,,r,,,.,"q ,: ;;i;l,i-;;:;,i:iJ l]:i'.l;]iili ;:;I|;,li ; ltiZigi Nуutоп lsbot qitdi.

. K,l/,llj1-1л',l1,1lnknJг"l 
l l i l n l л q U l h l I l l 1 , 1 л , l,U,lhla hll ,llIbl,i ,ll,, , l ,,NчulOппiпя !hnqlld, UdпlUlld l]JIlcv ]|lSo|,l;,J

:l_,:i:, "::l:l i ,:- i;;;i."i,j,,;: ,; ],,:,; '1,1-11,1, : :;;"J ] ; ,fmFnI|,,]l,Il\\ntBJ|| lJ]nlU€nl 1-0:,vIld lIla,hl lJ1.1ild;
, о!l/lсi-llIlпdа,,dlРl,ЬUkUIllрlJlJrtjJлL,h'а,lлlг|,,lпlqгплl],.,,',,
' 
0oZ vlllаГО | KU, аllltsаdi,|ll1lпе o,|,ll- гlеm, nllJ_| ,iey jll. b]l лll hU Jll,, , , IUL hnl lJ\UJllly рп]J,,ltsiр,l oall,q r,h^лцап L,Ual,". ]705 1lldп,лl,|'l,

I:1:.,: ]:r]vljl Aplan l,,lnonldJ; hl,?_.,lя,lll лоllrld ,"nrl,il"'b,,ii',,0.0ngnnrnIltJIr tOn,Unidan \а lбt]2 vill mr,,, ,,'оо ,h L J, K .";"" ;i; .";", , ;iii; :;;I"l: ;]:i:],li:;:;;] 'сlеlпUпtlUll anlq лrUs keladl, tп д'll, ulJ.nlnc .l:
L1,1 llll\ \,,bahllJ ,1-1, bu,|||laydl, ,r,-,,,," ,,.,,IIl]1' 

'il .".q ldlq ппl ' l

, - ,b 
',l 1 \ o p-r ,b,,,, ,,,ij* b ;:;;; ,x l ]]i i ]];1,:, ,:,T,,',,':i',,,,,'

ll)ida Ьоshча kоmеtаlаrпiпg hаm Quyosh ya.]Djga qnytib kelishlaлi8a shubha1lt)lnlavdi,,

,, l""] '.l,, 
lгдl1,1m..lll -J, cJIlnv bJ,JlUlJl JlJJ ],l ,dUlпll ylllJU,,l,,'Ivlllllnt l/,n,jl'idlD,,rlдrl,\,JJn,rldl.Kom,,l lп h,rЙmrdrп",оrп_|-5в

уllпillg 25 dekabлida ]]rеzdеп atroi]d:
,,, l,-] (,,г"lп h кU, d,",,,,*o, u,,,", n, ij,iiil;ill;[itsj:;jl]il:Ti];

ill, llv,,lUl lчJ,гlllts rdiml М _ 5е I /,,. \,l llng,/' уiлч,lr Ji l,UZJldL
ri_ll'.чпlпя Ь l,ho.1tl qоуilmJчо|п Ьо lll- Ia ,d\Ilandl, ВL

"-,l ,l,/ пiчh,jl!ъ, Nчu|ол,l,пts ,оlll5hlSл qonlIl lпi l,Jq,lяlnl bo.1JJl!'llr||l''quvUh''\l'lnlsi1lntsа'/o\lF\on||Е|lа\d'q'"llсJn
,,l,,llll\,nt Ij|,|\hJг |liBJ с,,]l,) d, 'l,ll,||Jd|дan Ьо lad

, , ,,],1l*l :l,,:" r.."r" ,,*,о,,.й,ч,,.,пlпс J\"*1-1,1, uluд lL],l Ili|,i|,l|r h|\| |lД,В,*J,чlл \l\ J,rпlгя ll,kl.|,hl \Jlln1,IJ, l,J|,Ъl ,,,п,)lll,,,\ l,| |юd \,,la||1, tU lIUtl.]г,l o1,|J.дJlI lr, ,lJlп mF\J,Ilk л lz ll,\ апl ) llalol,|',,,l1.1l, ,!'Llnli \U]dU,lal_ bullllll lll\,il,,li]1,1g t,,r"r,,rr.a ,.Bb1,1]
,1 ,1,1,ш,lll l"-bnl\l lllпj b"vu\lLl,lпiql,лhF,l llпkоп l,elu\,1.1 mFlo,1iJ-nll,,,||t,,l,i,la,'ll. 1,1,1l],,Jl,,]Jl NlпU,h Qlчп\hпlпq k,,,""1,8,,,.,,, ,l,;;,;;
,,l,,l,i\lliJ,l,,,1,1llhilll-,lt,.J.Jll,,UlllqKJlLIIlpl,,_,"b.lB,,",,",,,r,i",b,, п, l-r,Il,rr| |,,l' |,|',.J,,blllb liпlч,l оll,п 5F|]|lрг |,U|,U"v \u,1l1,1 .]uv\Jlll

, , r , , l l , , , l ц, , l l QU\,*ll J,l',l, d,ll, LJeb lU\huJ1,1lUl. BL i,l ,,i l-yi,,,b,l,KL, ,ll\lll hлп quwatladi. В'гоil hisoblash]ar, Quyosh bu qаdаг quwatli,il ii].llllliп оsпlоп j]smi bo'la olishlni iпkог ctgach, nu.t,i.ning .noaiv
l,o\1,1l Рпl.rрlJ Ll_rnr,rlrгrng"voлr,rч}пlI b?,.,,,t"j,",,, l,,,,,l l\ltLI mkuп |ug,ld| \lx,,,n lIB ",||J"||,| |\лq ",,^, i, ;.l;-,,-

,,,lIl 
l 
i 
lll j; lп l]ва qU ч lI,1l lл ,|,Iq,I L", пl h ,,l] l, ,., q l,Sh Il] kп г\,.,Jr-lli,,, ll,t, ll,\llllпinp nliqd, li,llh,,\,llJJk,hIkbo,||j л, l,,j|,h,IdaKnl\a||,h

lJ],lL,q1_1 , dl, о, U vl'l lu, ollm, NvFbcdev Iпllолidlп,,,,l,,l ,v,l,, ]j, lJ]liba qo\ l]n,,lq,nt q,llh U,lia1,1d,, M,l 1,1m bU ]l\hl, ll l п1,11,1пьl, ,,,,, , l, , Ii,|,t1,1 lп,h lnl л l\ rud LU llГ lao ll lna, ,lгl\m,JгgJ Jnln_ l,, ,il i',,']'j '"l1||']]'1 ,, 
k"" вlгч -\lik в2, n'u,nkllllll. ,",,, .,l r, "b"n,|| |,|,,,',l||цi|,о"р,lIl||п|пцl,.,lml ,р i,"ll,,',l,,l.JJb,,n."k,nl,яra,,rqr,rr.lr,

,_,,l:,,l,,],,],]]]y",p..,,,inal,IJ,1ll, n\t,r,"o".r ,,l,,",,r-,'b.gr,,n,,,,f,,l,.lll l,,l\hlll,|.q.lgаг,lапlч,hi Bl,,lllJl lп,в,lыdп qц *i,a,,,i ,",r,., i,, , r, ,, ,l|,"7|J|\h,|| l|,чhIlпllа,h qlчlл .nl,|\, О'lgаг ,",,r"g, 
'"д,,', 

, о 
"r"',| ,l\,j\l1,1nq hlnlma чOгuq lпlл,IJJ,,rlпl IlJчlq чl'lЬ ВlFdi\lг,IjOy,b,,l Il1.1.1l1.1cfishdi, Ma'luIn bo'lishicha, kопtеtа]аrппrg arimtагi quymh п;гЬri

]:, l:; |:::],:,ll:ll 
r а,лl mlq,lnllga kо,rа ro" ,,1,g, ,,ori",,;,,k,n ,,",,в

Ii,|,|,,l|,,,,| |,il,|, IllрБаPlJUvchl dUmlJг |лвi.hКа l{gll .hl,iq buyl,h,;,],, ,l |, ||,п|j|пц l,,o,i]nl lJ1,1v]] mJч.iопр,] kг|с|л l1,1ll_h ku"|rlall,l],,,,,i,,1,1цl L,llБhl\h k|л1l'iпL]Jп ча|l\Ь '' mапа,hl odlqllk ql,,IJi, li
:,,,,'.,,'l,i,,,-, dum voruя kenв \,l bjl о/,qlltsJп K",,,i,.r"1 ь,,,,ь,l,,,l,,',,l, 1,1,1li lnllB vukl UndJ,l ,,li.l ЫJ nP,ItJ,n",,rg,,,, 

"",r,', ь,.rд.п
',,, 1,1,,,1,1l.. r, ll,dlvUIl.J",I l,,,,J,ll ]lIt,pl_kltUv,1.1 l,"m,,,,l .lUlгlll,,l,

kJm,,,l1.1]l\h ku,JllJl, l,|1,rlJl |)L, .htsJ,,lп,l,



l ]: ]",*,."l, Лu,l | |\ |J Il| |J U,',]',la IllJ,l lal.,l t",|,i,, U,lч,л,lв" | |,,, | ,llJln,a,q,|,]|l vJ,ll]l\lt,, \,,п,,вп,, l,,,,Jlll, U,(j,ld 1,,,,r,r, ,i,,,,,,,J1,1,1'al ,i,}l,,,v,lll\ l,гql l.)L]\,;,hU,],| *,l,,л lk,,г,hJ Qu,lо,jlлl ,|,l l\.'п ll,J,l lllTl lJ kll,,Jl. лп ,m,,, a,,.t ,, о ,у,,,ь- 
" 

;,;; i ;;,h,,lmJvJle,ln lI,|l"l4пг lJ,l.k|| l,,грJll h, l,,lI 1or, ьэ,,, i,",',d,,m,1,1пя kиJlUv lllqd ,l],l llал .. rui,i,--,,a" пrU,,/\ц,l| |||l\h| ,,.,, , lýhUnd,ry kl"l,nlýlll п]umllп
ln<ll J,'я,l,| 1,|al IJnn ч | vaqItI k, mёl" q,l\d чll1,1Ll', cn,|,,jlU jл I1,1|

;;;ii; ;j,,,:,;,,j",l,,, 
o J, P,.nP, q,, ь,,' q",i,"i,,, 

-,,,'i.i],|., 
l,

'''-_ \lJ г,лпld,,ll ,hlqчdг ,lлАtlкlllР LJ,llл MJtnJ,,|,n||l8 |,,l,|, ,|,,
Yl';'l,]];,|,]]i*,,::: 

lJ1,1lJ.rda /U,,d \ll ,,hl,|| {-|,]|пj7dап .i;;;-;,,,;],
\u,,l,JJr,lll az4 k.1,_' l llao1,1J l]a lLmпl Ь"г,lаdl, J..h,l , , ,,l.LJ_ul.T H,,,Jpnll пg ,(u,l,,lJ dJ л 1,1,,lJ r,,,,,л,i, i,,.b,il'".,.,i',:',]rl]7,1ll],]n,JUl1,1,\l,UU,]Jг_]l,,"lJl,n,,l,,1J,/-J||l||qIJ|,дb",r,,,t,,,",r,,

,U IU-l \,jр,,,lD lll ll]'д,п kUп, l,,||. ь" ,""g" а",.,,;|,,, k,,,,,,;,,'1,oгjnlJiJlrl,гe ,,,1. ,ч l4 ,,ld",1_ol, с,ы,,, r,,r",,.,i. J;d;;:,.i';i ], i,';k,, / i-,| |,I l,L7Jlilc IJ| , Il IL,lJ h,,m mioJ.J,|, .,l ,j|дll .]i|,|,|,,QuvU\l, ,-m]\|,',] |- а l , , k , l , l , 
l l l . , l , l 

",,",,, i"r,,.,_,,,, J,1,1l 1,1.Il \tп,,чl,rrr, |,пr" llJlul qlllu,п п,1,1 lul ,li 8ll ,,,,,,r,,',, ,",, ,i ,,
I,,1,:.il:* ,i:,.",",: 

. rtior,r,',\,,r,rr,,rr ,lп lP,l, п,l5" ,l'l 1,1l,','
li,.],.,",,,,,i,,,ч h,l ll,,,l,l, \l\l- .]J.1,1, 1,1,п,,|,а,,l i, rr,,,r,,r,,,,, r]r),bUl,, al lчл)U]г,,гd, hl,Ll l,,п,,lп, ''l1,1lлq Ь,*l, j,,",,,,,,л .r,,,,,,,,пllгг,lаl ,750 пiпq 1,1пп,.,31,1ll FIJ.l, |,r|| t||d|'r.р,rд,".,,,,,,,,,,,
I*,,1._1],]1i1,,,,,,,,,,,.ч,,-,,,.l,,,.,,l,,.r,,":,r.,",1',,',,,,,,,',],,,""",:,,lJ,,\||l ||,ло .l|]|l|,,,,, ,, , l',l,,ýhл k1,1Jl, ll,k, l,,,l ,v,,, , ,,|,hlqdl, |'14l vllJl tJnl,b, l,L,ntllq,l hl_ lаl1,1ппllts l,,\1,1, B,\v,,,,,| ,!\v.lуаmlл,jчпlпд U]lhaýllrch.j 2 rпrilюп krlол
,tr rT"rrr" r r,r p, l,rrrl ы',,,;, ;',';;,lj, ; "" ""' vа'rr l r r'rr'r' r'l.r''r
l",,," ",n,, о,, l"b,i b;,i,;;;;,;:.;";,:;..,;] ;,i li;,J,,.;"|]]j] ] ;hUlllдld]n сhгаk bcl JJl

, 
I(пlл,Ilп:пг dUг q1,|nlB,l l,,P,\|,|,.p,k., r\J, оlчi,lп,il iul ll,,, ,,

i;ii,lll] il" ' ' 
J\o,|, ,, ,J/| |l0r v,; ,,z,| пlоlFdull]Jп l\ l |l,,

,born, 
r,,t" q, lJa l"q'l]adl,' Bu , Ir,,l kl n),,1,11-1 lna,,lbc,dj hn|, L ,l ,, h,lrl,Jdпп |UmhoJla.BloUv,,lvoll"JdJлhbлblall,,.tr.a,rrп,',r b,,,roi,,r,

,.l\оlц,,,l\п|,Ьп||.||g,lllр'd.l,Jгik,|,,rllоl,UUал,пя or,,,, .з]"",',,,,,h,l\^пl, ,l 1-1JJ \,jln-Ill|,,, ,fumJ1,1l1,1tл]пв 
'ь'|Р,I e,eall mootla],ll,,j,,,"j"l::,l,,l} oll":" ,,,,, ,,,,,,,"-,,,"bq,,,io ,,,'к i,;,, ;; i;;*,;:;;

tl \,K,v\p",vv-.,l,\ ql\q,l LJrvtll kUпjFlJl ll |,Л-l lli\b-ld,dl lJllпl\h|trI|d,l,Iv,itl|||,nti.n,ni,,,g,.,b, ,л. a. u, ,,, , ,,\6hi h,| пF, па u,n,Jb vII.],lrr ыr rr, гп" vrr.t,,L vl-_.;; ь:l',;;";; .i ,;].
:,],l]:llnl 

L,, d,,,, ,, ::, -, ,, ,".,,.r,, ,,, 1, ,1d\J| \,г|,lJ,,| \.1,1|.l.]llп"1,1l1,1,,,,Jl,.,l,,J"1,1,i,l,j1,1,j,,,' 
',,,,l, r, , ,1 , r,,. _,, ,,,, ,,,

,,,]J,l \v., 1\\ч|l.h|ч,Il\ч,, J,l\t]l л.lр1,1,"l, \U|,,l-, \Ukl Uлi,,"
, ] l,,l1,1llJ,jл Ulo,]li1,|gdn lIlalpг|v,ld lл l,цhkll,Uг ldl l"д,,,, в,r,.,"r,,л,,,l,,,, ,bll1,1,1l, }.L,ldl \hu,,,t,lrg,n,r,,,,y, U'lя,lnc\l,,lпP8v_!lll,rr1,11,1,Ull?, ],,,l,,1,1i l?,ГгоРlп" dý-lmi7пtпн |, ,trtrrr.]a с а о"лq, , , ,"gi,, .li",i] l,,,,1.1ill,,liп |Umonid lп l,e,lll ,dlIlяаl | Ы|ап ,|,7lч 8,rп;, d"\dlll рJlJhоj,Itto'lHal, u7lln Ja\tll k"m"tllJг1 n8 p,rJ" o,)r,hrпi oLur,r,rvг,l"п, l l,,uчd,IluýлJпlll,hl,оlп||\||.| 

"t,, 
q",,.Ё.i-,".*,,д,,*"q.,,а,,i

|,1,,,,lil1,1I1,1.]lrlJдlыппlr,JI 
чJhUlч]ll,hп] l,,чоlл,l:lаdl

, 
(,,ll,,ljJ,rllопоml Y,0oll vJ,Il;d,,,,ll,J/ilд,tп n,: lJоqlч,rlJrl J\o.dl| ,,,r 1,1||lInH п|,lпh,tI UU\U\h,,5l.п,||| |U|лv,h,v,,b"г,ir,.o,,r",t,.trл

:":'l|, '',' '":"* ыголUlпlk hlrll].kl JJol, vnl lr,lll UlK,ln hJ]m]l kоm,1,1, l,.n'lrl1,1ll, rl, c,lbUlбJ.. I k"|о| чл'P.hl,,n,dUmli\LIJu/lJ|,,nl;|ts"||,|.||J1

]'',ll]'"]"ii''"я,0U\U\l1,1,1n vl tl,dJп |,ltla ll,Uqd,,1,1,1ir rrriyl: r,,,rrhll,,l,,,,v,l| ,lu,Idl} n1, J,,,n dlчгll kлlnrlJl|- dnl,nU пllz,iдlл n.IlIdIl i], lllll]ll,!гiilaD o'z gaZ]arini рlппсtаIагаrо bo'shliqq, a"y"Лi-i:n"."yair",:,,,,ll l,,lt,. L, llJп h,lln,гlIllJldlJb vlilat,,,',,,t,r,i, ..",',-, *,,.q, i,ч,,,, ll,J,:,lll \uidUZ]al \а 0 ч.,h \|,IFlгл, plJnp.Jlll,ninq rr,,r,rL]a ыrпаау,,,,,"1,11,1l, l,,гiБ-l,\l kl,hlk lUsn'lll лlIJJlJ1,1lJi hJlak,llbl1,jd,BJл b,rl.b
,,,|1,1,1,,rl п 1,1пklп, _DUmli \ulоu/-1,1гlllпя ,lуli.гlаll ъi, bl,nd_l ta\Jl,,,|,l, ,,1,1 , 0ll\ о 

,ll 
\| {лпl Бl1l гUlUпЬ\ Ia ,h,_Ы k"l lJ с lr Ь^r,ч, p,,,",,"r,K,,1,1 ,,,,|,l,,'jl1,1,,li\hlal'lll,nlnljlnPlllllJl,|,h,,oыanr,rlor,r".lr-

_ l1,11,1.1 .hiгovIi iz qoldiгib Uсh8ап -yuldu7lil_ni kim kо'Iп,арlпn!,! \t/,' i{ll, ,l l,U ,,l, Il ll v,lull/ ,l,jlпlllg vUldu7l lгtsJ l,., л lioq r ,i 1u ,1 ,,ui,r,,
|],],] _,,,,...,""::"*, ,la\dl, l1l!,ll l,.l, z,ll,,l.,,,,lJl Ll,,,,,,,,ll г;,,,,ll llI 1,1,.ltI, ulJtlllJ,l(lJ, 1,,,.J'll,F,,I lпllllч,,l1,1JJlо,,,,1,1lil,d.l, 

':l_"l,,l,r,,,llJ.,l,hulIl\Jv\,,_lпl, ljmU\JrlJ,lд,,., k 1,1diя,, I0 Цrlоmрпuап,,l,
'lil l ,l,,1,1,,llдJ.IlJ l,7llk ]) l ,п lllaJl|,lt. Sl,uhhi\lz, hLJn lJ\ t 

"п 
, r, .' r.l rHri,,,lr /,llll!hJsi аtпrоSfiга пrо]еkulаlаг' bilan ishqatan'' cbo'g'lanad; rii

',, 
],1,1l {l,wOпхlа juda tez cmiriladi. Iалdа Dеlеоl1о. а"Ь yu.ititui.t,i .u.r,o,:,,lll, ,|,l| \,i||лlпг llzunlltsl, bL, п,,пuп |,,ljl]i,lп,пг lJпrilrbl Ь,Ъ,. b".'r,il, l ,lr,,i, i,,7|tlJn tUShun lr||

3. 1 6. f а s DL Ме te. гlа г.уо п9't I i

li |,
t

]

I

I



\'lдI ,l a,l ll]l J,lll ll\ \Ll LJ1,| J,,',.l l lJn,l , ,nJ|,hn||t, q,,,,| l,
J, Е lt l,b l, \,t.,, lU ,||d l,lp \гl l l, Il ,,,,n, n,,., r,r , ',2,,1

sisгcп,]sining Ьоshча оsmоп ii5m]агidап lагq qilib, чпчt o1ishi l;]L,,
lal 

cl,:]a,,r,adiЫ Копrеtа hаr dаf'з Quyosh yaqUli.Ian o.tayotib, yadll|1l.
lFts, hll b,l,ql\m сl_пl viqJladl, UU l,_'аl1,1л" /.llа ,,hFяаl lllлвlll lлl,,l,ьпlда 

^'ý,jk lп |'lJm d l, o,ttl ," 1ь ,JU.l]ll yU1.1,,/,lll h,,T,,, v,] ,],.l , ,
qoll:ilJ,,1,1 i lJ.h,lnl\h чi.lr ЬU'lпl,,U, i i_llPp lvtl ll, о'IJчпlьdп kог,,, l,l ,,'uT, ,/ v,j |,^1)а\,7 b0'll\| l llп lr q , JJllIlд,,U ln ,,_, lh Ь,,liпl, v ,',Lrлl t,,l ,, r

qaDclra yaqtdaл sо'пg o'z yadгosidirgi 8azni sirrflab bo'lishini hisl)bl,r.,]
tлulп1,1л hollh, \LJ,Il ,|rL у,|.,в h,5Uhll,finl "U, п| ln \,v,о||п\ Li,,|,,
k,jn,r1,1\l ll,h_п baIlldL '1ll,b rl,UJ,J,hil,,Pl k,Jl bu poT,,1,1 (]l),
агrclidа _]-l0 mаrtа ауlапgап.]аD sо'пg, уiпа qаl ]уЬ 25 miпg y|klaD soir; ll. ,zapaslaгidirn ajгnlajagini ko'Бakli,

, _ 4{|,rUm \,к V, "{\-|,р|\,r l,"jч ч,.I ll,.,,|d,l, сlJч,ц |,n|,|,' |,|a1,1 0U,U\l, \ l,|,п|о,,г ч|п{lо,r n'l,,vUlclnJa, llпlпе tav,|-,|,|,_| ||,,krmayishiлi aпiqladi, BUпday lаkг hain, пisЬаtал qo,r" un,rt i,.r,,,r.
kопr.trпПlg gaz ziPasi kamayib ketishidan datak be.adi, ДsIi.ta klлп.l,] ,.]/
ZJг," 

"ап 
||r|]о,,п4j|| ,{evln t,IJn ,l,,,Iel| ,lullt h,,sil лll,h ,.L hl ,, ,l ,,

Ij, 1,I i |ц,h,р| U,i'Jl,/u,,ld,, h^n,,lJ.,nr, h,llUлllч р",,r,,,ьл,, r,rr,,\о'ч,,rl!t|, hо\h,|| L,,l |,,lJ!, п.,,,lч 1,1, Jl ,l ljll,hJ;nl\|-n,I L,j,|,',,,,,|,
',,],,Ji,, l\,I",n|/ |,,,1,1,,,lJll ,h l',|.,лll JJоlll1,1аг ,,"."д," ,,,i,k,гl,],llJ,i, ,uzJll'gJг, I.1.,l\"ll, lu]h \i1.1,I kо",Il,,d,,1 ij,,r, l,,,,,,,
Uuvo,h v,,| п]d,lп ,r|,,vo| |l ,k|а| ho'lll,,,, Jl|,1lglг, .,J,,lbar,r,,g, 'r ,ko'rinishjda, Ьu Ьо'lаk]агпiпg bU1 ikklлchisx]a; ikki nrlllion kiloпr(l;l],
uzoqlishgan !а shuлdan kсуiп to shu paylgacha, hаг qапсЛа пrinlslr1,1rljl
чэйпlау, Ьu komcta hесh kim tоDопidап kuzitilmэgirп, 1s72 y'li Drilkl l
koпlctaDing Егgа jud. yaqin oraliqda o'tish pnytid], komela о'rlliда kllt lr ](п]еtсоr уоmg'iгi, kuzatit8aл,

lo L, t l,,1llп ll,D,ПllbvJI]a г-l, h-l.гс |л.пli.,l l v ld,Ul,,1лlпд |,,,l ,
U,'IjrllJ1,11,1c\Ul_JBa/"li,1,|d,,Б| |,l|п| ,l,,,"|,| "rBanl,,hr,irlr ,nlr,r,,r,,,
K,lnhll]1,1c bo'l\ lll"ll,,lLl, kоп, 1,1 \JdIo.,|,I lJ\h,lb чп,hьJп ||,j,,/аlгli,lIilll е hUlllll o-tU, L,"1,Idlla1 k,Jl lrl,,,l bJ,гl ,J's|||,|,, |,|,lлпzlllг hlT lепdа\,, bnl,tdl \J bll ге,,hа,l)l18 \lllald1,1 .,,llц j.,,l l,,,,Ii,",, !.Y|,l, h,l tekis |,lq.,ni|лih qU,lJl, /lг.ltllапF,lll IUl-I 1_1lJ1,1 |,qolJlq],,Ji bP|bU,ldJ п,l, ,l .чlп1,1llпl luPd,t1,1l Iakl,,lrl,ji ,,,
l,ýJ|q1,1nad,, UllпlпБ l1-1tUл гJr(лjhгg, lj konl,' l ot Ы1,1,l vJ y,lllk J ,t l ] l,
ku7atiladigan mеtеог оqiлrlаriлi so]ishtiгish kiloya, ShuD;ач solishlil,..l|,2lii,,id, hJl vl|,,IvBL\l o\,Ja kU,hjvlllqln n,"t,u, u,.*',.,, 

'',,, 
,,т, L ,l' о ||l|.|] l8Ul lll,, J,,|, 1оm1,1пЁ lл |l ||, hJ',lп! |л koлrer r 1a,tr" r гl'J1',,,il,,l,,t, , k U)liяl Jпlчldп,l, М,, llлUl l, lli, у лUпt"l l\l h-,n lk\l1.1 Ul ,l , .\a Ij|J\ n):,|- lU,"lilio|tsalt 4kvJllo }ll|Jll/ lLl1,1Tlll,,]" 1ctLUl o ll , l, I

vLillJл l k,,lt l,il, L|,l, \ll,j llпч ll,r,-n l пd_ у ,,l|пi | ,цt, ,| ,, l

l].iZал sаmолiл8 (daydr) tоýhlагi апсhа katta bo'l'b, Yеr аtпrоSlЪrаýl
l,, :,1,i,lll ,r1,1t,,lд.lnJi \U,llb UlцUгmачdl \J holid l0liпl,}ldп Y*J llIlbJ,,,,,l |,lгl\т],'|1,1rФl,рU,llldrсl-L,.ппоmhrl,rпru,Irrlэd M,,rгorrrla", ,,ll, lll\|l,',||| lPmIrd |п, |о, t| .rmi-п, ll lllпJатU,dJлl),оr_l ho'llJ], lll,!ll]lll.,h,llrdiL qiýпlап iпuz]i mеtсогit]аг hаm Егgа tushib n]radi.

l'.llix(ln kiýhilar Ьiл necba Ьоr оsmол jismlariniлg Еrgа (tаshг'0,],,\,,ll,, lj ,,\,lklIl lпU/о"л iлоtаl о,iЕJпlпl kо,ll\hвrл, х";;..,,,,,":уll,"'l lt,lll lllJl чlоlлdl l(|cv \ilovlll,],j l,,/J||lJi, r,io 1itning а,,yiJ,
l,ll11,1ll1,1 s]tilhrida bulutsiz осhiq h;чоdзп kaЕagin" n1., pn-bu"i-go uiirib,l l lll l llil Ьо'lаkсЬаlагgа Parchal:rn'b ketdi. Bo'];kla-r,g'"-".,y Йligiri1,1li,ll1,1nlпrBa etdi,

, llllyllk Каrl zаmоDаs'пiпя qо']уоzпrаlагidап Ьiгidа esa osmondanl ,l,,l,J,,\ll b,,lll u\dpk K.ll.]lPJll lпU/ pa1.1,,IllU,h8J1,1,Bl h 1.1dJ ) U,l Jol.
1,,],] l]] :]],]_,Y 

.ч",,m,llmоп,, L,Jlяi l h.thч, 
",, "t",.",;,.;,;;;,, ,,,, l| ,| ||л!а| 

,Ьо'lq 
ll llыпt Jlliq] l ll оll,г1,1l U, JlJa " п ,lll rb , r o z,iB ril,,,l,,l,rlvi,,\,Ilj lbbn'llb hо lBa hah llп\lll,дlп,,lчlаlпочL]-,

, r1,1l,,ln"hmo1, l'odk lm"пп"r, trneu,p; a,,iy..,ninp.'ng q,,"'од',6,, ,l, l,,,,,,l vJllU\JlF ч151-|оts'id |л !,|, k|,^|n-lIlл | ,hrrnoliy даrhд, ,,rr,l_b,
'',,l,,l,l,jl,,/ku'l,,пlвlпd,,ь,lIrri_ьuч:r,l,,, ,,l l U, l1,1 lllл l tоlll,рr"rl"r,,rпr"г_ ,ч,,d,,,гr,,п,rJ l_ ч,lL,l] bU о\пl,,п
', '',, t,ttt,,lttl k ]Il,PL. |пр'FU|||| глlп, hlllп l"п,lJ k,,l, Illl,,,ll,
'l,.,] ]-,\llll1,1,1llg kn l\",,,hrh l p|Jn,lаlпl,tsа vlllbJ 5U0 d,,п ,, ,:" ьr"",,у
',,,1,1,1 

,,l,, llt,| Ьutu1,|Jll"г, dloq, \,г \U7lllln" 1|Il\tJ ''' plUl,,lll iLvl,,l,,,,,|,1,1, 1lцlпl1,1,t,Fll.оlьJ ,|,dk,L|J,o.n,,,a,,, l.онr",;,", 
"",,вr,,,,l , ,,,, 

,lrllJ, 
пJаг |Uv U]lh, ,,,i/ ,,,,qol,,lli,lгl ml'll,;l b,i,,a,, Q;ц,,,,|,,,t,,|1,1,b,l lusl,,.dlJ,л l\п,U\hllлцlllл,пl,,\l h"п Jh ,h \ 

" 
,,, ,\ ,r е,,л ].yj ,l

.,l,r,lll1,1 
1ll_\]ravermaydi albafta, shuп,пg чсhшr о9по; ..;;;";l;;i,;,ll,, l 1, 1, l1,1l kll даhimna<lbbo'l.rvLllлJydl,

|'||? vlllllnH ll lдчlа, ruп, bo\||q- Ы| о\г|оп lo,hl \l'оl"_Аl.лSк
,,,,,ll1j|||,|||,|ц !U\hi\hlnlllB l]llvl hl l]7оч shJlqd lд| lm lп ý,) йаlJl,ыпlI i,,г ,,,,,l llilJv, hl laý опl MeU\p,ir\ oo'ldi, Lпlгд T,lUlj qlIl,hl, h l, Jl.vl,,r .,l,|,,\1,1lпhUr,|5lопlulUл,'Jп |/qnldi|,h\aIuIlllU,nonlJlalu.llqllnlJ"
,, l,,l, l,,,l1,1 1,21,1, hl,,п qпп/Uпr ,0,1tоlltsа D,nrli, olov \hаг gUlilo;lJJlI,,l lI lr, ,lj,l,| ,,, пg u lпmUгdJп jUd,I klIclll, г^"l,,,h lovJ\|.| ,*hIli]J|, к,l,гд|1,1l,,,l,, |,,l 1.1.1l| 4l/lпл.r|г| o'lpJnl\h vtrza-,o lл uy"-h',,,lя"n il;,цl, |, ll1,1\,,IJг, bu -U5lllоп п!hlгппl_ ""r qпrьа rцtЫ.Ьаап otc,,,.ool, ,1,11,1 ll;llаhаIалgапiлi ча uпiпg рагсhаlаridап ho.il borg"n uu.nnK,l". bii,,, ',],,,"]]]l,,,, krlпm"r,1, .-nunn, еsJllJеап,пl alllqlJ\hdl, h*ll bыrqrIr

dllп1.1.1 1ll .аппm.lгd,llt "8 mрlltsа,,ll llл'l,b, U],lIJd||!, |,ll1.1ll lll(,tco.it Ьо.lаkiаriпiлg og.irliяi
l l{l]I)gйпхпdал 70 ki]оgrаmпlgасhапi rashkil qildi. hisоЫаshlаг1,,,l,,,,,l ll),lJkIarinjng unrunly og,rr-i;gi 100 tonлada,i k". 

".;;ii;;;;



Вiгiпсhi bo'lib оýпп)пd,rп tosh tUshБht munrkinli8uli Ircterbu]g l:il]l].
akadcmiyasinin8 лrUхhit a'zosi l].l],Xladлiy o'Zining t71]4 yiidJ ll],,l
сhП!.lап (Pa]las rопlоп ап fupllgan tсmjг Ьо'lаяiпiпg kelib chi{rishi !а ! l)]L l]

l, Ll] ,l lг] ],jJld l J l] J , 1,|n,y _\п\| jJ], , .i'\L,,
Кгаsпоуirгsk o'lkaslga ttlshg.n (еmiг mеtеогitпi lzoq vaqt о'гяапlЬ, u <(Блr] l,
mеhfttолi, ekan]igiga to'Lt ьhопсh hosil qiladi ча yUqorida cslatilgJtl l]lr]1
:rsалпiуо7i5h bi]an п]etcoritikiga biлinchi bo'lib asos sokll,

Оsmоп toshlarining еrgа tushish' juda qadimdnn ku7atilgan bo'lil). 1,1

tоshlаr xudoпing ег]ilагgа iпЪmi deb qага].г v.:t muqaddas hisоЬl.]п.jli,
ShLlлday sanro (mehnroп,laлidan Ьiгi 151,1 yi]i Gегm.пlуаяа tushд]п lil,,
ho'llb u lU,hb;lj ].ч, чlч,lllо. JU/lJ,|Pln,h, lk, vql lJл lll р,l1 i,,,l,
(о5mопgа uchib ketm.lsligi, Uchun tcmiг 7апjiгlаl.ЬlIап Ьоg'lаh qo'yilg.lr l] r

сhеrkоч hаmх!dоjо'у]аг uchun n)u{]addaý qadaлrlo8;) пуlапgап,
Yе,вr tushih tUradigan Ьu toshlar qаегdап kel.ii? dсgаD sJvo] tUд'lli]1]

L,Jp ,|l1.1J,|ll, ^!,lопJI lll , b,llJllkk, ,- l ,, |.o,,ll bl, Ilл.hll lj,,,
nlinglab toРilзan bo'lib, Ulпг hаm рIапеtаlаr knbi Qlyoshning anr)ll,].
,lv'l,,1,1i. l]'||ллts,.\|d|,ulIi ./b|,,]|a|i оllп h,lя,, л,bl|"l-il ч,L ,

hn tJпldll п,llп ],.'г1.1, ",1|_чо \l5_,аг l,,J,лll,Jlяll k, г,,,,,,, ,t
\ll],,u7 | о|ыl |,|d j 1,1 пнll, lLll, l,,]l' l1,11,1,,lll] ,,"пл,,, r,,,t,,], t,,
uсhгауd', 0гЬiйs' Ьо'},]аЬ hаrаkаtlапауоtgап hunday nraydi iisпr]iг Yl,I
у]qjп ап o't.ryotib, Unil)8 kuchll Llsirigа Ьеrilаdilаг vil o'Z (ч.'|].пi"lI
рl1,1, l l ll,'Uпl.пtJl ll,hз_л,4Ь,l Ь,,l,,.l ll,,

Меtеогit Yеrgа uгilgnnda, Uning tc7ljg'дa hоg'liq гJvlshdJ lll]]l
kattalikdagi оl.аlаr hosil qiladi. ()'.апlпg сhUqurligi, uгilish il)yinl]ll
\u,l,,l.оLl,tslдlIl,||п|",ч']., ||L,пп,|, l8'l .l"0d kaljl J,, {,tllunij,, ,,,,,
yaqini.lagi sholi лrауdопi8а tushgan лrсtеогПпiпя оя'iгliяi L] kilоgгалl!t ho ]]l
,,lБ,llпрlrgJ,llJbllLl,,l,,lп, 1чlUrilгlпg1_|vUlo,j,-пl_vi""lt'l1,1,,l ,

yaqinigil tush8эп о5пюп toýhiDing og''гligi csa, 10 kilонга,ппl bo']ib, y.jlil]
mеtг .huqu d ikdngi ol,ani hosil i]i]дап,19,18 yili Nогtоп (Kanzas shtah] \ll]lrl r

yaqurida8i пrakkajo'xoгi mауdопlgа tushga оsлrоD jismlагi 
"virkllD,пll]r,og'nliяi Ьiгtоппа8ауач'п bo'lib bosilqi]gan o.гasinin8 chuquл]l8i uсh пr.1II l

eldi,
Gзrсhi пrсtсогitl:rr Yсг аtпlоsItrаsiя; sekuDdiga о'п]аЬ kiloheo tc7lrl,]{.

cga holda kirsalard:! hачопiпts katta qilгshiligi, u]пгпi tezda <hovll.LllI l
tushlгa(ii,, hisоЬ]]sЫапriпg ko'rsar'shicha, еца urilish pnytida !].rIлlll
о'гlасhа tezlig' sckuBdi8.] za]O_З00 mеtrпl tasbkil qiladl, l(lr,Stanyukl)!]i l]
tezllgi sekundiga 't kilomeh.gachn Ьо'lgап tоsh]аrпiпg егgа uгilishi Polt] .]
Ьllап гugashini ilmiy asosladi, Роrllаgап mеtеогit uгish ioyida kг.rtсr {hilv/. ]

bosil qi]ib, Uлiпg раrсhаlагi, Ьir песhа kihпrеп.яасhа otilib ketacli, 'l.{,/]l,
sckundi8a 4 kilometrdan oftiq Ьо']gап оsmоп toshining I]гgа urilishi(]. ]

аjгаlgап епеrgiуа, hаrqапс]ау shuпdау massali potlovchi moddadan ajгitll l

lportlaýh paytidir] епсгgiуаsjd]п Ьiг песЬа marta оrt'ч bo'ladi, L]uлdау k.LIL ,

tc7lik bilan Uгiluчсhi mctcoгit сп.гgiуаsiп'пg Ь'г qisпli 0пi R)'la bu|!', Lll,
v|bw|||,,,,,l l,-,,l,| ,,,lll i,l,|,|,|,,lp-ll,\l] чl ,,l,.,1 ,1l] ,,lll, |1,1

l,,l!li. ljluttav katta tezlikka eгishUvchi !пеtеогitпiпg nlasýaSi iUda katta
|,,,,,,,l,, l lJ'] lnlttUl ll lj,hl h1.obla,,ll,|1,1пll lл l lUm, Slllln пq u{ h,lll h,ull
,,l,., til l()0 tonnadan ortiq osлron (mеЬmопЛагiлi еrdа top'b bo.lmaydi.,,l,, ,,It',,цгlr,\llJl,л,l li,lJ Lrl\an kl ,l,,l1,1lдlпJ qnld,la,lll,]l', Чп"о rr h,. rr

,1,1j,,,llj,1 .1dv\lгlпllllрrll,1,1ntllllдг,"Uлi,hl 1.1LlJ{дU\h|1.1,1lBlnhn,llb,
lr,llllll rlianretli 1300 mсtгgа chlqulligi esa 175 mеtг8а etaji, Ъu kлагеr
,,l,,1,1)li1 tushgaпdan Ьiг necha ming yi] keyin topi]ishi diqqatga sаzочогсlir.

lll()l yjli bil, gгuрра алlсгikа о]imlаri Аrizопа shtati hо'уIаЬ sаtагяаi,,l1,1lll vJ ,lhrU,,nlslJr ]Ud,I klп,, чJlппл,lца dU.h kcJl5l;dL vогопi]
l",,] l l', kllJm,.llг,IлlJ1,Iоl-р,l Jj.ч, .,'Е,," ч.\,,,.|||,l||п|ле l.рt|| h],

1,1l1,1l](,l tupIog'i bir qismini ezih kukuлgа ау]апdгi]gапiDl va r,"srrqa bii
,]1.1,1nli clitib qotjshmaga ауlппtп.ilgапi оliпtlаr tоmопidаD krаtсr poitlash
l!,l,,Vll vujud8a kelgan degan xulosaDi tug'ilishiga asoý bo'ldi- Оlimlаг hn]okat

. l,,ll,,,л lllIU\Llaп lо'г uz",tJ r h" lrnrB:rl lortl" r .,чUlп ll ql]eJn q,,,llпlп l
,,r,,.1,1llll hind qabilalaгi avlodlari.tan sUrishliгib, kiаtсг аtЙti ionasini

^ll 
1,1l]]ilаsidеуilishiпlчааГýопа]агgаkо'rа(uег8аЬirчаqL]агхudоо'Zоlоч

,l ]\ г,llLl tushganini, aDiq].dilar, Shuп.tап sо'пя оlim]аг krаt.г llsmпп
, , ,,,,,l,J l\1,1, dFgJn яU,пUл hl,,п .rar,,g зrr.irl,, qlo1,1.Jlol, \J1,lad,,ll.,li!lllD ча hatto о'пdап o'nlab kilоmсtrдасhа пliisofadn nlct;oгiI], ,,ll,,lll l 1,1,i,|!ll. Мll,g|аh lop,{,J| .,r".,,r p,",,,t, inng ,,n,,,,.,
l ,] ll,]L 2(l t(lDnadaD oloq chiqdiI

l!t1,1tlJy yit ik neteoлit hosiI .]ilgitn kгаtегlаг.tап чапа Iriгi -l.cx.5 shtrti.la
l,,|,,l ll, ll1,1lli dl,,lл,ll] ',2 m,ll l,J'liL,,hUq_11,я, ,,l,F,l,Ii ||\h|,IalIl\li,|,,l,, J,I ll lлч,llloll lп,l\d.п1,1l1 чl,,чL, ol чl|1l,| ,.,.з r, n,, ,,"i, ,,,,
l,,, l1,11,1,, (opil8an.

l() ] l yili Дvsh.aliyitn iлg ХеItЬсгi .ho'lida пretc оritlпr <уо л)д.irr,dа п hosit, ,,,,lj l{ |,, ||е| l,,|,lldl, 'lJ,d,lп п,|д \агь\llllляJl,j.rF|,i lоЧ m"ll Lo,1lb,
l,, ,|1ll l+]i l5lnltlяaetadi- К гаtсгli г gгuрраsl mауdопiс]ап qariyh Ьlrуагiп],,rlll],,l!,l()rit Ьо']аklагiпiпg topiIishi va mahalIiy aholi огаsidа (агliаlgап
]|| ! , 1,1lida yonib tush8an Quyoýh) afsonasi, bu krаtегlаг оsmол tо,shlагl
l1,1r||,,|]iIllovka,sining oqibati ckaлli8idan dагаk beйdi. Торilвал, ],1,1гlIl|,,,ч'lгilqlЬll ,lF,hJl.,lогtапп,d,lл\_lll1,Jпп,lцl l,JkFlJJi,

1,11,1:lllllпg Ьuлdау ajoyib hodisal.rida (bosh rоЬ, iiгосhisi sifati.]l,1,1,,,,l ,lц,l,| п'lllаЬ vl,,k T"lPoll!'al п l J l l , l , l l l l , , г l l l g llllii LUl, h lkli- d,,l,,,l.ч fknlDatla.i qatoгidaD о'rП1 оI8ал, chixuaxuada [Meksika] topitgaп
lrl,,l,1,1r1.1l попlапg r to'g'rikопu5 shaklidagi mеtеог(пiл8 o8'iгligi11io;na
l, ,lll, lпlziг N,]exikoda saqlanadi. ДгgепtПrапiпg Kanpo-del S'e]o t(Yulduz]i,,,,,,l, l,_l ll,,yll,,гld" l,,nllgJn п,пlоп vll,.li-nirg UP'l11,dl j,l lопllJ,l.,
л,,i!.lll\,lIlIltд tahiyot tarixi muzeyida ýачlапауоtgап 1902 yi]i 0геgоп

l,,l,,lrllll(lior topjlaaD vi]lanlettc tепl'. mеtеогitiпiпg оg'irliдi 14 tопп;лi
,,1,1,1 ,|,1,Ill, \rпrчlл {XiloJ| \ll ,ч,,llпlгя \ln]Jlll| .hih,,r,Ь"t] \,qlnlBJr, 1,1,1ll !1.I(]огitпiпg оg'iгlig' 20 tоппа, Tanganikirдa tushcan Mbozi isInjil ,l |, l,|,l,,,|i,п.t|ts lп,,l 4 m,ll ,|,lTJ,i hnllb, "пr vl qtlrrllbi ,0
,,ll,,,.lll1.1п, оg'iгligi esa 25 tолпа. Meksikaning ýiпароа shtatiga ishgап



оýmоп toshi hапt bo!hqillilldan.]olishпtaydi, Ulliлg bo'yi п,sп4пlспtl L.)
qагiуЬ 2 лlctlrr', qilinligi csa ] !пеtru (]0 sirDtimcпrri t.tshkil il]lih, од'iIli!|, пljJJlг,з,,lLl. Ii,,1l' 1,1l\dJ,jlU,пЁlлтl ,l.|t -|l|||j|_.l|,JJpai ll,|,,
kctdi. ]t]1]7 yili Nyu YoIkka keltiгilgan чJ Ксчi_Yогk deh yuгitiladLg.llr ]

mеtсолiг !chta katta bo']aklalining оgiгligi З0 tоппа [(Palatkn,), :] n)lL
{<АуоЬ,) va 408 kllоgгаmm ["It,rлl tashkil qilaili,

VI ВОВ. YULDUZLAR FlZIKASI ASOSLARI

6,1.ý NоглlаlуulduzlаI

\ lllllll7liг Konlotda еп8 ko'p tаrqаlgал va Kojnohring 9В tbiz n}assasinl.l.,,llll iilлlIab olgan оhуеkt]агitiг, Yuldu7lагпiпя зsоaiу xUsrrsivatlaгПri
,,l,, lIl,,,, ll,,l\\J,,, чUtчlllIlлl \п l,d]UcldtI Jn]q|,lyJi.

\',ll(lll7lal о'7]агПljлg tuгlitDmanliklari bi]an аiга]iЬ tuгаdi]аr, Ulаrпiпg
,,l ,,ll1.1 lппUп]iу xпsusiyatlarga cga bo'lganlarini alohida gгuрраlаrg;
]]l,,ll.,l]lnliu лrUпtkiл, Вuлdау аjrаtish]аг Ьагсhа yuldu7]arni 

"tganirrri.Иr,,l,L,ll l]lrlrylik уайtаd', Ayniqsa u]aпli ichida уо']dоýhlагgа, pulsatsiya,
l, ill,l.,Ill]lгнJ va hаkо7оlагgа ega Ьо'tgап]агi qi7iqnгtidir, tsuпdаууukluzjаг

]i,Ilil1,1ll шжlirtsi(паr уu]dDzlаг deb yurit'Iadi. Ulэldа bo'lian yokllll l,,vinl,.lll hodisnlaгni о'гgапish, bizga Koinotlring uлlunly lrolatlni trsаwuг
,Ir]1,1l lll]7l]il inrkoniyat varatadi. Yuqor'dngi xDstlyat]aгga ega Ьо']IпазаD
1,11,1,rr],ll l![ l: уUtduZlаг deyila.ii. ']'abiiyki blz yuldLizlaгni о'гgапiJпi
,,,,,,,l. l yLlklп7lilldan bosЫaymiz.

Уllllllй1,1г ч]dпп zапrопlагdауоq о'z]агiпiпg kоl,iпmа гavshanligiga
,| ,, l]j 1]lllllll7 kattaIik]a,.i |)о'у'сhа siпflаr8а tro'lingan, Впg уогuя' yu1.1uzl;ril-l ,l',l,L,l1.1, l,"vlllc,llll 1_1,,l.illkJJli \,l ||,k,jl, .lFb rr,,lд,.rr, riorlrr l,,, zq rl lllllil|],llt i]пg хlrа уuldu7lаг б k.rLtalikdagi чul.tUz]агdi!., KevinchJIik
,, ,,,|,,\ |"r|,|,|\|l пU,]l\ k. / oll lll ko'llb hn JmUуdiя,,ll . ,|,, poork vul,Juzllr,J,,,',,|,,l.,J,lvonl,,lllll',]1,1l.,iЁ,,J,ltоп-lцklIi,|1,1,,kopl;l 

у, lJlлl1,1l,!ll],y ln)'2 bilaп knzatil8anda 18 kattalikkacba Ьо'lgап vuldu7larlli,' ,,,,,,,,l, ,,,|цllldl 2 . |,, .lJ]l\:," lL, ь, lqlл yll]oLlllJtnl Po,1l,h ]гJml,iп.
\l]1rl,]. k,llt.l]lklali лr hnlli bi]aD belgi]anadi Inrasalan 15"', bu 15_yuldu7

1'llI(llulJlпi katta]iklaг8a bo'tish оIdiл ixtiyoгiy hisоЫал8ап bo.Isada, ul,l, ,,,,Il|||., llLllllпjliJhUl ч,',\1l ЫIпп hоБ'llч h.lд"п anlq 1,0\яJелl, ]_1,1l,Il ,j,,l,, tU]JUl1,1 0lll1,1,Ullo,1 'kdпallkd,,*,vUldll/lald,ln,,..i,,,,,,,l"
,,,,,,, l",'l\,l, / lr, l"]|kd,,gl \uloU/lll h l1 r_i"п,trl,.t,pr yLlJu7llld lп|,,,,, l,,, lllll1,1\nlug,vi,In|,lzJ,\nUnI h|чпhрJUlsJi,kFlпll,k"i klnJ'lkd,lts,
,,,l,, ,,,lllltlц lач,hапll8l ."оm, rrrk рr,дrеч..1апr t,Fbkl' Fld.j|, {Fl|1| d,,Il,,,l,,il lk!(i sinf ravshanligining nisbati [ya'tli, ргоgгс5siуалПlg п]ахгаji)

i ,,,,rl]l ll, 2,5 ga tcn8, ] kattatikdagiyutdUzlarniлg ravshanligi 6_kaЦalikdasi
rLl]lll1.1,1lning rnvshanligidan deyar]i 100 malta kattadn. ЪЬu!Пlg ucb;;
l,i lll,,,,,lyil пlajrrajining kattaligi vl00 = ],5l2 gа, bu sоппiля lоgаr'iпli сýа

l,,,I l,,,ц, |""l,|J|, Bu)uIr]ll, k lllallPld lл ulагпlпс tav"h lпl,iiя,l о tl, h,l Il1.1,1, ,,L,,,|,lll,l]i, М,ь llal, vonlb'ln{r ! llJu7пl gpJr,jllql п,чi-|],,l}llIdL,lliki
,, l],, l ,lll (m>п); u]аг ravsh:tnliklaгi /, ча /,, n'sbati

|-r,rrr' "

t6.1)



Bu ilodnni logaгilmlasik va 1gZ,5l2=0,4 Ckaпljgiпl е'tiЬогg. olsak,

tgL=zilz, "

6,2-ý Yч lduzlarпi пg sреktгаl sinflaгi

Nl.iluлrki, yukluZla ring spekП'i, аsоsпп yutiltsh spcktгi ho'lib, ln]at

lvl lllll]гПriп8 spektгidaBi!rir nuгlanjsh [епli5slоп) chi7iqlaг kuzataladi,

\!lll1l]7lillling sрсktгiпi 5olishtiгish, ulагпiD8 sрсkо]агi Ьо'уiсhа siпt]зrgа

l, , ]llhgil aso; Ьеrаdi, Yulduzlагпiп8 spektridagl :rsosiy lагq, аsоsап sреktгаl
, lLl7llllilлrlg qan.lay еlепrепtlаrgа tc8ishli]igi, !lаrпiпg soni va inteлýivligi

r,rrr l].r пuzkrrгsрсktrriа еDе] giyanjn8 tаqsiпrэ п ishi Ьi]э п belgi]anadi,

sIx,kfi lагdа епеrgiуапlпg taqsiпtlanisbi va ma'lum atom]arnjng spcktral
, lrrrllilл iпiпg soni h:r!n.ta intenýivliEi bilan Ьiг ЬП,igа o'xshash yulduz]arni

,vllrri siпПагgа bo']ish, аsгjmizпiпg Ьоshlагidа Gаrчагd оhsсNаtогiуаsi
\,!llllllilli lопlопidап boýhlanib, hozirgi spekt!al sintlashtirbhnnlg i'sosiIli

l.r!ll1.1l .l!di. ()llI(iгiп yo'l bi]an yulduzlarnlng spcktгal ýinЛarda пlа']uп] ximik
,l,.lll,,lllliгnj chi7iqla;i г.)vShanligiDi bilgan hо].lа, boshqa biriniki хiгаjаshiЬ

l,,,l1,1ll nrJ'lum kctma ketlikcla ioylashtiгish ппkопi tug'ilad1, Bu esi', o'z

,,lv1),lli(lr, hlг bil,iga o'xýhash sрсktrlагпi ma'lum spekn,al siпflаг8а

], l l.trllliI ish iлrkoniDiЬег.idi,

6.1 гаsm, \ eklraldli2iq]ornit] II1,]ori

Yulduzlarnnlg sреktгаl siпЛаri lotin alГaviti hагt]аrldа quyida8i kеtп,а-

l,.lllk ldгinishid; berilac]i: о, В, А, i:, G, к va М. Ma'lunr spektral siпца
l,Lll,vl]liyutduzlar sреktr]аriЬiг hiridan nozik tагqlапishlагigа kо'га 0 dап 9

Il ! h,, (txvom etuvchi siпlсhаlаrgа bo'liпadi. Masalan: 00, 01, 02, , ",09 уоkiЛ0,
л l, л7, ,А9 ча hokazo.

1' Jlлl 'tеmрсгаtuгаsi 25-50 miпg gradusgacha Ьопчсhi ko'k yU]duzlar

|,,1.1llJгi ultrаЬiпаt_ýhа ob]ashliпg iпгепsiчligi juda yuqorj bo'lib, geliy,

t.rrt"ln, kremniy, azot va kjslогоd аtопllаriпПrg ko'p nrarta iопlаshgап

,lll11t|1,1гi jud.r iпtспSiч sреktгd.t, поппаl ge]iy, чоdогоd аtопllагiпПr8 хirа

(n.,]

лl л=2.5(lg/,, lg/,,) {6,])

Yuj.luz]aгning гачshалllgiпi yanadn апiqrоq biholash uchlln "l,r],l
bo'1imlar ki]i(ilgan: Ьuпdа yulduz kartallklaгi o'nli kаsг ko'гiлislrll1,1,
bo'1imlargabo'linзan,Engyoпr8'yoritgichl.гuchiutmaltfiysonlallýh],,lll"l

Masrlan, osmond]gi .пз уог!g' yulduz SinLlsning yulLluz kattaligi l"' "l ,,

tcng, Sbimol'y уагim shагпiп8 спg yoru8'yulduzivega taxminirn 0"I vLl ,L,

kattaligiga eg.. Quyoshning yulduz katгallgi ]6""8 dcb чаЬul r]illllr, "
Ito'liIloy n iпg yuld uz kattalisi o'гta h b-'obda ]2""6)

Ylllduzning osnrondagi virziyati uпiпg о va б k.огdiппt!t,, l" , L

aпiqlanndl. Yulduzпjпg asbob уогdа idа bcvosita o'l(ll l] ll "
kooгdinatalanlrl dasгawa] аsЬоhпiпg хаtоlагidап ozod qilish kerak; ,l ! ,]

yuldaz ing kuzatilgin vaziyatl hoýil bO']adi. 'I'opilgan kоогdlп.П,Ill ,

mtlaksiya va sutkalik abeп,atsiya tаЪilidаD ozod qilib yul&tzlling ko lr r ,,
koordinalatali deb эtаluчсhi koordiпatalarini hosil е(ап]i2] уuldц7пi 1l l,
slrunday kооrс]iпаtаlаr bilan aлiq]anadi8an vaziyati uDillg kо'riпlпil 1 l,

Yu].iuznmg kо'riпmа kооrdiпаtаlагi hаmmа vaqt ikki s.rb.bga l,,i
o'Zg.trih turadi: 1l аh.lгаtsiу.] tutЭуli yuldLlz yil davonrida kichkjnil l,]L l

chizadlj 2) ргсtsеýýlуа va nur.ltýiya tulayli шg'ri chiqishлi hbob bosh] h(i]rl,r L

Ьаhоrgi tengkuлlik лlrqtа va оg'iýhlагпi о'lсhаýhdа аюs чil'Ь оliпgап (]kLl1, r

hаmmа vaqt siljib tхгаdi, Shuning uchll hisoЫashli]rda: а) !ll]t],
kоогс]iпаtаliгiпi abelr.rtsiya ta'siгjdзD.]utчaZilirdi (yuldu7ni аЬеп.]1sl ,j
ellips mагkа7igа o'tkazi]idi]i va Ь) turli kuпlагdа апiчlапg.п yuLLLl

kоогdiDаtа]аriпi tспgkuлIik nuqtaý' va Qutbniпg пra'lum Ьlr viziy,rL ,

k.ltiri]adi, odatda bunday v.lziyat sifut i kuzatish yiliDiпg boshi ol i,,
ЬisоЫаshпi .yilnints boshiga keltiriýh, dcyi]adj. YlIduzning апа shu usL]l, ,

topilgan vaziyati !,ilпiпё Ьоýhigа kеlt'гilgап o'ftacba o'rni dcyi]adi, Ko'pllll l

},uldu7ning tuгli чпqtlагdа aniqlangaп, апmо Ьiг mа'luпr yilnnrg bt]!l]]l,

keltiгilgan о'rtасЬа kоогdПlаtаliri vaqtg.t рrорогsiопаl гavislrdJ lшr
o'7gaI adij bu shu yuk]uzilin8 sczilaгll daгajada o'ziga xos halJknri bollLglt] r ,

'.-



ili

У sr'l Ko'klsh{k ..nlgli yuldLlzla], tспrреIагuга5i 15_25 пr|пg дl,]Ii ,

,lll,,lldl bJladl,'\'.\ll|| I,|lt ,h|,|qllll ,,l1, I]tlrll, \, v,,\r, lUJ ||, l

spektrda aniq kо'riлiЬ, .уrim ionl.rshgaл аtопlагпiп8 xiIa chi7iql]п kli/r ,

l,bh Jгid|, \L|||t |',lnllgU,, \ltU,,,l,Bal,,l,,d,,

,,1 Jrй Rалgi oq, siгt tеmрегаtuгаsi l4 miпg grаdusя.]сhа bol,!]
v,,dn"o,1|]i||q , hl"| || |,i ,.,,k ,|п |] ,гlАп,Il Ii|,k,, "||, hdJi, lol lJ.hBJ,l l ,, ]yl,l
N!a L chiziqlnri ko'rinadi. vеgа, ll,iгапiлg alГnSiJ va sirius (Katta.yllln lr
аlfзsi) shп tipga kiг[tчсhi yulduzlardiг,

Л Jiлl sarg'ish oq гапgli уulduzlаг tempcratu.asi taxDrlnirn 7,5 пl l
gгаdus, vodo]od сhiZiч]агiпiп8 intcnsivligi kamirya Ьоshlая;]п. l(alsiy]t]ll],
l, 1l,,,'j8_|| lN vI Kl \ l {-vllal ,1,1,1,bll h 1,1.|a tn,,ll,,lгlпJ Il,,,,|, ,Il,,,
chiZn]laгining iлtcnsiv]ig' orta boshlaydi, Tipik yulduz - РгоLsПш lKiLl],]
]у]члiпg alfasi].

6 srлl Rапgi sагiq, tс!прегаtuгаsi 6000''К, vоdогоdпiпд chi7il]llr]
хirаlаshgап, Metal chiziqla]iyaqqol kо'riппdL lопlаýhgап kэlýiyl]in8 N v. 1,

chiziq]..i intcлsivligi maksiDuiпga crishadi, Quyosh shu sin18a kiladj,

1(Jiлl Raлgi c]i7g'ish [()I anieviy), tempelatnrasi S000'' агrоfidJ, I]u jjlr l , ]

kiruvchi yulduz]ihing spektl ida metal .hiziq]агiпiпя iлtсts]\ lr
1,1JPclll,U,nPJ Pп,haJl, 5p, llll,,l р Ll|1,1t,lп-l h,l ч,.;lь,
nLlflanishning intcnýtvligi s.7'lnrli kamayadi, Bu SiлlЕi k|гttчсhr llIll
yuldu7l.trga Агkfuг Ulо'|(i7ЬочагпiDg allasi] va ДklсЬагi]п (Sаппiпд .|]l).,,]
lаг k'гаdj,

М srИ ]tangi qizil, tcпrpelaturaýi 2000 ]500.К, Spektlida пlI.I.1]
chiziq]ari juda kuchsiz bo'Iib, пSоsап пrоlеkulуаг роlоsаlаг Ь'lап qop1,1л1lllr
Лупiqýп titaп oksidiga teg'Shli polosirla. kuchli, I]u sinfпing tipik yolllll,,
t]ctelgeyzc (Огiоплiпд aIiasil hi5oblanadi,

Yuqoгida kеltiгi]8ал yulduz siпflагi asoslv siпflаг h'ýоыалiЬ h.']lll],]L
la, hq,,rl L vJ K,lnI]ald,,n 1,1mл/l lnu\, hi о;\hlm, h,, \llll.al ll ll1 lr, |,,
BUlaftlan birinch'si G'siпldап tаl}поqlапiЬ, uglегоd]i чukluzlзг deviI!d] l.
\lгп 5 bl,Jn b-|Bl,anJdl, LlU ,lnlql kl1,1ч,л vUldul],,lnll]8 ,IlFhl|, l.,,'
sinlga kiгuvсhi yu]c]uzlal'niлg sреktгidап atomlaцa tegishli yutilbh chi7n|]. l
vJuоIлгоdmUl,{l llIJllllilll])1.1lli,Ij 1,olotJli,ill,nд Ь,,ll,Fl Ь,,Jл lJlql,.l ,l
]kkinchisi csa, К siлГdап taгmoqlirn'b, sinfi S b'lan belgilanadj_ IJI;5iп1ll
kiгUvchi yu]duzl.tг М sПrfiian titan oksidi {Tio) po]osala;j о'гDidа silkl)l],\
okýkli (ZгО) polosalar'nlI)g Ьогligi bilan fагqlапаdi.

Аgаг ma'lunr ýреktгаl sinfga kiгuvchiyulduz qo'shiпrcha ba'zi xossJiilJ l,
еgа bo'lsa, U holda uлiпg Ьu xossasi Ьirол hаrliу itod.l Ьilап be]gi1.1л|Il,
xususirл, аgаг yUk]uz spok(пda сйiýsiол chlzlq]ar kur.rtilsa, uпlпl] si|1 lr

,1 ,1lL \,l1llllllyoпigaеlrагfiquyidagichaqO'shibчоyiladi:06е,BUspekгjda
l,, l, ] 1l]7!]],!,Ьо'lЕал 06 siлlаа kiruvchi цrlduzni ifoda]aydi, O'tagigant

, ,,l] ill |!.ltltida Uсhгзуdigап ingichka timqога cbiziqlaгda с5а sреktгаl
,lll ,] ll1,1 |, llillli qo'shjb qo'yi]adi: si;0, Ma'lUm spekп.al sinf uсhuп tiлiii

l ,,l Ll!ll ltrilпlilgап yUlduzпing boýhqa Iossalari г Ьаrti bcl8ilanadi va u,
lLl l vL,lllt17l,i g s pektra] siл tidan kcyn], mаsаlап АЗr valrokazo.

(1.3 ý, Sреktг-уоrqiпlik diagгammasi

\,llllll1 .ll llllч] Ьiг bili bilan о'zаго lrоg']зпgап n?ik Iaraktcгj5tjkalarini
]l l l r,, L,I]Ij.lJ1 l ijIi,tisb munrkjл bo']ib, Ьiгiпсh' gгuрра yulduznin8
l, l , i ] , , , 1 , 1 1 , 1 

,] 
l , t]l,д koi.satgicbi va spektr:rl siпЛ, ikkinchi gгuрраgа csa

,, , .1,1 v.l v,)llllп]l8iDi kiгitish nlunrkin, Наr Ьiг gгuppadagi пrа'luп Ьirоr
,,,]ll!.ll, ,hll JjLlгuhgа kiгuvchi boýhqa раrаmеtr]агпi алЦlаsЬ8а inrkon

l, l , ]l i, llt lll l)i1 (lalashda hu ikki gагuhва рагаmеtг]аг oгasida bog']aDiýh
L ,I lr lrlvlLl\,Rli, is]ida Illаг огаsidа hanl bog'lanish Ьогliяi nra'lUm bo'ladi.
l!,i,,,l,\ lrl,rillllish i hiгiпсhi bo'lib asrinrizDing hoýhida dnniyalik аstлопоm
!,,,ll],llllll]viilnrclil{alik:rstrofizikRessellaraлic]lashdi,UIагbirhiгidап
l,, l],, ll1,1lll yUtdu7lirгning уогч'пlik]аri va sр.ktгаl siпЛ.ri oгnsidagl
l, l 1,1 ,.,lrlll r,lIiktcгlovchi 8rаfikпi оlсll]эг. Ma'lLln bo'lishicha аgаr
l ,,,,,l, 1,1l l lilll llidan Ьiгi уUldчzlагпiпg spektl al sntt]aгi, ikkinchi5j bo'yicha

l 1],,l,|!lIl ylllilllZ kittaliklari qo'yilganda, чUldUzlаг diаgrапtmалi bir tckis
],,1,1ll1,1l\ l)ll пссhi 8гUрраgir аjга]gап holdagi gratik ko'гinishda пimоуоп
!],,l !ll llLllll1.1y diJдг.!пmа 5pcir.,yo?qiлlik yoki СаNtrр.ллg Дсss.1
l l ll lltlllIl\l lcb о ilапаdi, sPcktr_yoгqinlik diagramm.sidir уukluz]агпiпg
,l ],l|!ll ylllllllz kattaIiklaгi ol,nida, logaritinik shkalada уогqПllik]агiпi,
|! lll.,l .,lпl1.1гi o1,nida esa, rапg kо'гsаtgiсhlагiпi yoki еliеktiч

l, r,, ,, l,,l1,1,,l,,lIпiolish ,nu'nk'n,
i,,,l .,,ll|,lllлg-Rcssel diagгan,maýi Llmumiy tjzik tabiat8a е8а Ьо'|gап

lr,],l!,/lll lll(llц).lsnri ;jrJtishgа, ulагпiпg tеmрсгаturаsi, уогqiпligi, sреktгаl
l l]l ]lf,],lyLl1 kJtlJlik]aлi kabi раrаmсп]аri or:rsidngi bog'lanislrlarni
,,]l Il1,1ll1.1 llllkoo Ьtrаdi,

l!Ll i]l ll]1,1лuпаdа yulduzlanrin8 asoýiv qiSmi bosh ketma_kctlik
] li, \,lll ,1]llllk Ьо'уlаh joylaýhib, uпDtg chap qisnida ravshanli8i уuqогi
t ,lr, ,,, ll,r.h1,1пH'ich ýреktгgа tegiýhl' уuktuzlаг joy]ashadi va о'пg tошопgа
r ,,l ], ,,r ,,|чlll Vlllduzlпrпiпg уоrqПl]ik]агi [ЬiпоЬпriп tешрегаturаIагi) pasaya
l,,,,ll, l,,.yllll! slпtlагgа tegiýh li yU lduzlaг diаgrппшаdап joy oladi.



vI siпi гпчshал suьkаdiklаг, Boýh ketnlt ketlikdaп tахпriпап Ьiг hi.
yulduz kaftaligi8a tагq qjlib, uлiпg ostidan otadigall ketlrlil ke1llkdll,

vIl sint ok nittl yulduzla., DiаgгJпrmJt)lпg quyi qlsmidan joy ollvchi

&гоl yuliluzni пra'lLlm yorqullik snlfi8a tegishllligj, sреktrа] slпtпiлg
m]xsus hclgil.ri огqа]i апiqlапаdi, Masalirn O'tagigant]anring spcktгi,
sр.l<tгtdа keng сhiziчlагiЬо'lgаD okmiгtiyuldLlzlarлikidan tЪгq qilih, iDзi.hka
himdil kопfuгijudа сhUqпг sреktгаl сhiz(]аrgа ega hо'lэdj, Ma'irrm sреktга]
siпВа tcgishli nrittl yLllduzlarnnlg sbunday speko,n] siлf(iаgi gigапt]аrdап
tiгqi shuпdау пlitt' уulduzlагпiпg spcktridir аугiпl nretal Chiziqlali
gigantlaпr]kiga пisЬайп kuchsiz Ьо'Iз.rпi holda, boshqa nretallarga tcgishll
cbiziqlaг nrtcnsivIlklariga ko'I а juda kam tагq q'lndi,

YUlduzla,nlng sрсktгаl siпtlагi, уоцiпlik siпt]агi lrilan qo'shtb
o1,8anil8and.r, yUlduzlaпring abso]yut kJгtrllklir.iпl ппiqlаshgа ппkоп bcradi,
Yuldu7larning апiчlапgап absolyut yulduz kattaliklaгi csa, о'7 пэчh]tidJ,
yUIdU2larдacha mаsоlапi aпiq]lsl!8n lmkоп Ьегаdi,

Yu]duzlaг yoгqinllginl uLtrпjпg 5Pcktгida8i ay.iпr chi7ч]ilrnin8
ravsbanligiga спrрirik bo8'liqligiga аsоslапglп yuldLlzlaгgJcha masoblaIini
алiqlаsh пrctodr spektl al рагаllаks mctfili deb yuritiladi.

sреktга] palall.rkS rnetOdiлillg tгigолоmсtrik пrегоdl]гd.п nfZJ]ligi
shundaki, sp.kn,.]pirг:llLtkS ]ttrla uzoctdagisp.kгrl.rпni olish llluлlklп Ьо'lgап
yoгitgichlJrni hrm lzoqli,]ini Jniqlaýhga imkоп Ьсга oladi,

Ь.'!- rosп. SPeklгуоцi ik l!looloпmasi

, Во,l, (dmа-l,,llll, ,,рlIl,в,Jаг \ lчп,1,1, n,\h,jLllt l1,1\l l1,1nl, ,lll,, lll
l,ilочJ,аlпFr l lud l kап,, \, \l1,1гlлl, l,J1,1n h lгl k,,,.,u.,q,,,t bl,,, i,, r,,,,,пЬуrуlr1 yuldu katl:l]iklaгi 4., _5'' o'tagiga t va gigапг (absolyut yllIlJuZ
\JlI ll klall , lп ,llп,,) \ulollZ.al ,,,y]|\l-Jd, 

',,iц| 
ll lm,lпllg Jll., tlj l,j,

l,,,\1,1ll"'1,1l \l,лlll ,l ,,ll,лlJlяl е;,, l" |с,,п .l\L,l,,llj ",,,,, 1-,,1,],,,lb,,_,bo'lgan nr itti yu ldazla r Joylashad i,
Diаайп)mаdа уuldUzlаглiпg bn. rekis taqsimlanmasligi, u]хltlпg

J,,огqiпlik]аr] va геmрсrаturаlаri orasida sezi]aгli hoglanish Ьогl;8idJп d,llaii
Ьегаdi. Bu bog'l.nish, аупЦ5а, bosh katг]likka te8iýЫi yulduz]aгda yaxshi ,lký
qlalt, Пrr,,q \ulJl /ilгпll]. чоlчlll l'llll \,] tp,,kl;Jl ,l,,П,,l, ,,l, ,, ЁьJts'',ll,, лlIl е l,ф, o.1,1ll ,, |д l|| , 1 ,ll lя1,1nlnlid l bU l k-.mJ,|,,,l,|,, ' ,||
1,o5Jlqj и|,ll Llt п, h,l l,,,,nt,l.k,lllk|,ll1,1llq п,п,'i\|,IgI U]lh k-'a.Jl, 1,1,,, ,lll
h , l | п _ l, *' ] |, , | | - vo,q1,1lJb 5ll Л,,l, .'.l- \ |,||I IlJ| \а l JJ]l \li 8а l, ,]l,
пqаDrагi Ыlпл 

.bclgilaпadi. Вu гаq.mlаr esa, o.z navbatidn, i;i.luZпiпgsреktгаl snrfi dan keyin qo'yi]adi,
Yuldu7]arniD8 qabul qiliпgan bu klass'fikatsiyasi МКК (Моrяirп, Кiп.lп,

'(, 
llп lп] Jpo)uli|,l,,l,,

Yоrq inlik siп l']ari Ь o'yicha yU lduzla г quyidagich.t taqs inrlan а d':
] ýiпГ - о'tаg'gаDtlаr, BU уulduzlаг Gеrsлlрruлg Resscl diаgгаmпl.siпiпg

tepa qismidan joy o]ib, bjl лесhа kсtпп-kсt]ik]агgа {L,,, I, Lb va l;] bo'ilпadi'l\lгl l l\ "lt tJ, вlg llll],,l:
I]Isint 8igапtlаr;
]v siпf , ýULJgigantlal;
v 5iпl'- hоsh kctnJ,k.tlikning yU]duZlari;

6,4_ý. Yulduzlarmassasi

Alohidir уukluzпiпg massaýjni hеvоsit' ilлiqlash mumkiп bo'lmay, taqit
qo'ýhlloq yLliduzlarnin8 tashkil еп]чсhil]гiлi bilga]likda оliпgап massalaгini
Ulаrп'пя hаrпkаt]агiпi о'г8апish asoýida hjsоЫаsЬ mumkiп, Вuпiлg uсhUп
Керlеtпiпg Nyuton tопrопjdп ilпiчlаshtiгilgап uchinchi qonUnidJn
loyd]lani]adi:

?;(,l/. +-Ф) а;
i6.4)

L,u еrrlа 1/, , 17, пlоs гavishda ]sosiy va yo'lclosh yuldu7lnгning

mаssаlагiлij l/,, 'lo esa Quyosh va Yег massalarinix.rakte i]yd,.

4j_al-



\l\ >> П] , 1', I yll, 'r = 1а,Ь, clch, Yo'ldonr уulduzлiDя aylani.h (l.Iv
vl]] ll ll Ull,il,]nlл, /Jп,ylJlmljllnl,\ll1nnr]ll,hllllIlllJail,",],ll,Ikl l
ifoda чuyid.gi ko'гiDishni o]adi:

[6,5)

(6,2] itoda bilan hisоЫапgапdа, уulduz]аг kоmропелtаlаr'пiпg mass,l,]
Quyosh лtassnsi biгligida chiqadi,

Аgаг qo'shaloq sistспrаgа kiruvchi уп]duzlагпiDя mпssа mагk.l7l], l
'll,L,_L]n hU|,Ilnl llo1,1Jl l-,lBll1,1.1ll l l пJl,|,Jц lj',.lпlпв klll,j ) |, ,

оi]lагiпiпg Ьuгсhа8iу o'lchahlaлini alohida алiq].t5hпiп8 lmlопi b,,'ls,,, ,

holda U]aгniltg mаssаlагiD'пg munosirbatlarini ushЬu ilbtla voRlinjlli

м, _4
(6,.')

Calchi alohida оliпgап уuldUZlагпiп8 Iпаs5аlагiпi aniqlish лruпIl.L]
bo'lfilasada, bi.oq spektг-yorqinlik diэgппппаsidап aIohida о!.iп 1,]1].llj
ауriпr vuk]Uzla. gruppasi uсЬuп ulпгпUlg yorqinljklaгi va пlassa]a.i Olilsl(].l
bo8']anish Ьог]igi еmрiгik yo'l bilan алiqlапgап. xususa , hоsh kelnrr-k.ll] \

cgt'iligidan о'гiп оlgап ko'Pchilik qо'shа]оч уutdLrZlаrлiп8 kопроп.п1.1ll],
u.huп quyKlagi hog'lanisb о'гiпli bo'ladi

t6.7)
iIshbu iГodadan ko'rinishicha, bosh ketrna,ketlikning tepa qi5midi elll]

maýsiv уuldu?lаг joylashib, рэstgа yo'naIg.rn sayjn уu1.1u7lпrпiпg пriýs,l,,

д= !!! п,=11s L\J,1.,]062h5 km t6,s)

llLl,]lI y,llduzlaл jtrda trzoq nlaýofada joylashga nliklal ida п спg уiгik, l,,l ,la,, 1,1,1ll ljillt UUrl]lll, hUг.1,1ыt ,1,1llnl1,1I 1,1 ,]ll1,1llb b,;,,yol,
l lI l llj,lxsus ytllduzlaг iпtеrfегопrеtr dcb yUг'tiluvchi tе]еskор]аr
l l|!|ll,rll|,ll!nil Jtigi Ьiг песhа о'пlаЬ yukluzlaпriлg Ьuгсhазiу о'lсhапrlагiпi
, , 1,1l l,ltnlil lllагпiпg сh'ziqlj о'Iсhаmlаriпi aniqlash mumkin,

Nj.1']llln yuIdllz гаdiUs]аliпi алiqlаýhпiлg boýhqa bi]. usu]i Llпiлд
,,,,,,'1,1 \{,tq||,IBI L" v1-It.dIivlnlIpp| |ju] |, т, gr rrran-or, vr'l,rm

1,1l!l lr]llпll l kv,sm yuzasi hanrma yo,nalish bo'yicha пuг]апish епегgiуаsi
L,l, llIl 1,1l,,hl lч tOпrpel?turaSi bi]an qlyidagicha boз'Ianishda bo.1adi:

i6.9]
t =.тТ1-

l' holda yulduzning .o'la sferik sirtidan chiqayocgan
yllllIuZ ýirti s = 4Й: bo'lganidan:

l. lak: о T.l,

llll 1lt!1,1lli QUyosh uсhuп tadlriq чilinsa

i.q 4п!l |1.:I

i', ]ll) v,, (6.11] tспglппаlпглiпg пrоs tопплllагiпi o'zal о bo'lsak

rg}=u ц!'-]ц1.
l(lлхгiГtпlаsаk

l)(llltda yulduzla.ning radiusi va yoгqinliНari Quyosh
yltllllllllkltlгj bitlicida [R=lФ, L=10] ifodaIancanidan

; tfr),(а]'

; l*I

t6.10)

(6.] 1)

(6-12)

6.5-ý. YuIduzlaгo'lchamlaгiпianiqlash. Massa_yorqinlik-гaditrs
bog'liqIigi

Еlелl.пtаr matcnratika kllrsldan лra'lumki, ku7atuvchidan алiq ]nasol. ,] ]

jоу]аshgап jismning Ьuгсhаgiу o'Ichami mа'lum bo.lsa, uniig tllizlr1 ,

о'lсhапr'пi hi5оЫа5h огtikсhа qiyiDchilik tu8.diгmaydi, ЛiпоЬапп, ад]l,i
vuldJ,,n.nчl,Jl,h,ldl\oIll.,.liJm|'.un|,n|,,|\J\uldJ,,J,h,lJl)l,.] lj l,,
bo'lяallda uпiDg 0 diaпletLпi hаm оsопgiDа hisоЫаsh пruлrКlп, Bunirrg uct,,, ,

ushbu lЪгmU]irdап tOydi]anilad|:

L,



ig л, = 2lglnr 1ъ r.

kо'гiп ishda yozish mUmk'n.

[6,] ] )

YLlldu7lагпiпg abso]yut holomctrik kattaliklaгi Мh Jna'lum hli]\ ,
\Uld l lаlпll]я .h,, lчl\ о,,,h,llп,J,, ll,Jlпlлг ll,,},l \ L,mгeldI,1l,,l lllBi l,,,
luyidJ!lcha rooilJdl

lgЛ. = 8,470-0.2rj _2lsaФ
(6-14)

', i lsл|(]а shunday diаgгаmпrа tаsчIr]апgал bo.jil), uлdа Ьir \lI radlusli,l ,, ,, l . l l , I l l , l l , , , n l , c'll, 1,1_,,j'al а|\, , п,|||ts |г,

,,",l,||v|!,||,Ir/|,,rn|г8tl.-lJnllkl,|li .)аЕll,.д,"1,1\l,гlilrliiI tl| |llIl||lIl,t l,",лql , г l l l l ц , 
" 

, , 

" 
, , ь , 

"- ",,t"," "я 
,,,Ъ,"r r,r,,,

],],,,|, ] 
, 

,,,"'' d,,h чпl,]l! unJl ,грlt y, lqinl,k d "сг,,m,,,,,, rolllli ||i,,| |||,tIJnt vuUullJtn, ,U\llb lliJ- lo,JJ ыl (,l ma,\J]l,,],l,, 1 ,11,1JlI,1, 1lll,,'l]пlal,DlnA,cll l\h mJmkil Ь, I-di.

,, ,,, ],,,]]]]1:,], l,,lo 
ir,l гJ,mdl lоJl,Jпыllt Jllдl-m.l,J ,Dl}lг.\л"qlпllk

Il ,l l ,,,,,| , ,,| \l1.|tida qJгаJlýы mUmklп
\rl.,ll.,,lп Ьuпdау djаgгаmmа yulduzlarлing cvo]yusiyasi haqidir, haпI.ia,, 

,]i,],, 1:]l:]|l]l,,,,s"\/l,,,/lд I,1l ln,rll1l,,пl,|Б о,,ь |, ыl ,,,ua"n,,y,,,l,|,lll,,l1,1llllllll l lU,пU,l ll ll, b-ll.hl m-lлkп

YUldU/jJггlпч оll,п"lп Ll1,1k,,l-n ll.hk (1,]j lvUl,]U7ll, vl ('uч,,,'rl]l.]о,,п In,|,, mJll_ql,+n ! lllJ lл,lJв._п| y||d,, IJ|,о']ьJп Ulall1lllJl u,hrl|l\h |п,|J||||п Uп\| p.,n,|,k,ll,b ,,8l l 1,1,jоуlаsh8ал ko'pchilik уUlduZlаг uсhUD yuldu/-larning yn.qintiKi""",.
lаd ius]aIi оrаs fiagj ushbll bog']nлish emplrikyo,1 bilall aniqlanaili. 1, = ll'

, ,,\1,1dU4Jlnl 
g \г.k,I |] \||,tl Il,|,lр,lJIUг|\|| vl v,rqjn||k,"ll nt,,|,llI

L,,,р",lп,,lld,,л lаспч|,| |||,,lPi 1,8,,,lil ,ýл\l\ llllk L,lllii,kаl )U1,1l1,1,,,l"kL\ lelnIj.l lllllJ v l J ldlll, UlaiJa,l l,пБ]J,| ,l| Ь"ll.g| (,,,, ,) ,,JIl ll,,
1,|ZBa |пJ'|||,|,, Bll,UoJ,lll чlllп_, ,,,ll lllg r ,.l,," , l ,Uc(U ]l ,l ,lr,ll.p,,lJll.t l.iJ UI l\lл,,еi l,Uя|,,,ll,fi ,lll\|Ud B,ll,dl; l,..,| ,,,,'
Jr lдl,апjl l 1,|a ,,' , чil1,1. ,, l Ul. |,, l\l,,l,tuJl" R, \ .l ,llJЁl lгlmа,ld lUl v /l, ll
пh.UlчJ' t l dl,/ lJ ,,lllPl М, o'l1i,r l lUBJlln1,1. ,,lлJJdп l ,lL, пlч(.t Ь ]lUjl lll
/l,|dllZ kаl1,1,|ц] V, \п, k||, J \,|,Лп| n,ln,Ji Jпв | ,.n,lL",l|||||,,|,,Il\,,l, |, ,.tlektiv lеmрегпtагапi kuyantiz. Bunday dtаягапrlлаdа Ыг xil ..1l]l]ч"i , j,
hn],j1,}lllJU,lJl 1,1,, P'l ,hI lqtJU\1,1l,,JJv,,] l,,,li llUnkl|o]{r l, J ,,:,
kol,inillricha lg/- ча lc/'i о'2аго chiziqli boя'lan8andiL

6,6_ý. Yulduzlarniпg icllki tUzilishi
y!lllllll idlidagi mLlчоzалагпiл8 maгematik l-.hаrGshагоiгlагiпi maýsa

',,,,,,,,,',,.,,,1,",il,],",,\uldJ,JJq] , прtв|ч | а|, ,llb , ill1l,hl \а ,U, h],h1,1il,,',l l,], l,.l'l,, d,Г1,1"п\lJl l-пЕ|,,пlJ )Jld |лjl ll i.ldl'd,п пlUпl1,1г, дtla,,,l ,,l]]1,1ll, ,l ll Jl .hlчirJуlik,

, , 
l.,dr!л1.1lll пlurо7апаl, {lq'lJ,l k l, hl \uld l/d lвl гllI ,1lJ,ll, lп ll\,, EJ

| ] . , ll,J].\uli,, пlllq I5l!llP hil ll,Jli ,,,,,"r. ,",,g, ь,,.a,g,i.,,,|,, 
l:.l,,ц,лltl,n,l,q,ll.]l vUnjl8Jll, \,i IvLza|.,Il,Iinя 1,1rln,ltl shJ|,lJ,lлl l ,|,,l l ll,, h,l, h mu!п7J|| || hn|,|||JJ Fk-п,]gl!еj|о, Jl|чJdl,

yulduz mагkаrкtал.

зэ 2

]

7. (к)
6,з ros.l, !,!о$о Yачiплkdiaaп ппоsi

n l lпп lllronodk пwо_аполlаоt lfuпl r l l I r Jl I l,nФa лЬоу|" -,,,",,,,,;,,."r trr,л|ц |ll|'iпПЬi ло!.]о lепq

hаjmлjпg silindrik
сlеrпспriпi o]lb kо'гJуlik
[6,4 йým], Ilshbu
е]еmепtлiпg hаJrпi dy = d.4
d., Ьч егdа d4 uпilrg asosj,
dr b:rland]igi; uлiпg
Drassasi d,l = р d.4 di,, ыt
еrdа / = рrл' гаd'tls .
Ь!'} l, hJ цаl1,1lrч zi.hllsl,
ЛчJr lJdlu\ l ]i fi|diд|
massa И, bo']sa, Uпdа hnim
bll li8idagi og'irlik kuchi

-э



аг" = 
СЦ,эfu = 9!Уам,

((;-] ],)

bo']adi, bu сrdа С gгirvit.tsion doimiy, UshbLt ifod.daяinrinus isll]l,
kuch yulduz mагk.zigа yo'nalganligilli bildiradi- А8аг hаjп bi lg,dig 1 "
sПtida hosim Л, уuqогi ýn,tida Р + dP lro'lsa, uпdа еlеmепtgа ta'sir ctay(]li. 1

.1F| = Р.u (р+dl')l1Д = dРd,4 (6,]i])

ga teng bo']adi,
ТаsЬkагig. уо'паlgап sагi bosim kaлrayib ЬогgапIigi uсhuл dP о)ilлr l

dfi, еsп, nnrsbat bo'la.li. Muvozirnirt shafti sbundan ibori](ki, hiiп, hi1llll]r,
ta'sir etayotgirn jl,ni kuch поlgа teng bo'lishi bzin], ya'ni:

n = 7p" ,71," = -9)!=!a,la aea,t

ll|tllyotgaD energiya miqdoribo'lsin, Agaryuldozda vaqt va massa birliklarida
lllrпlgan епегgiуа miqdoгi,ya'ni, energiya ajгaliýh koefIitsientiE bo.Isa, unda

,1L, = L,,e L, =E.lM, =4пr'фll.

shundJy qiIlb, епеrвiча ýaqlJnlsh lеп8lJmаSl

(6.19)

kо'riлishgа ед.r, Uпеrяiуа airallsh
te7ligi лrаrkаz8асlа Ьо'lgап nrasolir8a
hоg'liч bo'ladi, Uпruпlал o]ganda,
yLrlduZ лur]апtirпуоtеап Ьагсhа
enelgiya c]aynoq ча zich уаdrс,dа
aj.aladi, Tashqi qаtlаmlагd. епе] giya
aj.alishi kam ча /-. dеуагli

dР GМ,р
dr lz

UShbu'Гoda gidrostatik muvozanat ten8lamasidiг,

Maýsa taqsimoti- lkltL lI lL,

tспglапrа bel ilgап rndiUs i.h]ij.r],r
nEssani Ьсгаdi. Магkа7dап
пasofadagi va qaliDligi .]r bo'lgn slI,1Lr

qоЬiчпi оUЬ kо'гауlik (6,5- lаsлr, lJl!l]

nr.ss.Si а/, =Пл']r11' ga tелg Ы)lLl,
па5sа tr7]Uksi7li8ini lrсгаdi:

l, ' 
( 6_1t])

6.s- rosп УLрqа sf.гik qоЬФпh|l Епегgiуа aiгalishi, MuvozanJl!rl l,
mаslN чпi.! hoiпiyo zlchliзIgo bo.q'lt ucbiпchi shart1 епегgiYа saqlani5]l lrbo'lali talab etadi, Ьuпdап, yulduzdir a].i]l], ,

ixtiyoriy encrg'yn Uning siгtigасЬа et'shi vn пurlапtiri]ishi lozlm, Yrп t ,

гаdius ichida dM joylashgan va qa]inligi dr Ьо']gап stcгik qоЬiчпl Ll
ko'гiylik [6,a, rаsm), ]-neгgiyi] oqnni /-. bo'lsin, ya'ni, vaqt bп]i8ida г sUtLLr

gтadienti,
Мuчоzалаtпiпg tо'rtiпсhi tengl.inusi
hагоrаtпiлg ladius8a IroЕ'laпbhiпi,
yalri, h.rгогirt gIJdicnti '77'l'' nibcIadi,
Те glаmапiпg shakli cnd,gly
ko'chiýhi koi,iпishiga: issЦlik
o'tka7Llvchan]ik, konveksiya yoki

Nогпtаl уulduzlагпiпg tuЫагidа issiqlik o'tkazuvchirnlik ota sаmагаýt7,
lhtrпki епе.giуапi ko'chlsh a ishtirok ettlvchi еIеkhопlаг boshqa zirrгilla]
lll1,1 to'{]nashmaýd:ln kichik m]sоitlагdа harnkn(lana oladilaг, ]55'qlik
lilki2uvchanlik laqal kompakt уUlduzlагdа oq karlik va пеуtгоп
v,ll(lUz]arda axamiynt]i bo'lib qoliýhi mumkiD, uliгdа lоtопlаrпiпg еrkiп
у(ц|lгish uzuп]igiluda kichik, апrmо аугim сlсktrоDlаг асhuл nishatirn katta
l!,'ladi, Demak, n о гпlаl yuIdD7larda епсrgiуа kо'сhishiпiпg o'tka7uvchaп]igini
llll)lratga olmaýa Ьаm bo'tadi,

]]псIаiуапiпg лadiatsion ko'chishida yuldLlzniлg.laynoqroq qisпtlагidап
llхгlаDgап [оtопlаr sочuqгоq qismlагi tomoпidan yutilэdi va чiziydi, YчlduZ
lln)ida а]IаIgап спеrgiуа butkul nU .n'sh orqali ko'chayotgan bo'tsi, yLllduz
l!ltl iy muчо7зппtdа bo'ladi,

llаrоrаtпiпg rаdiаtsiоп 8гаdiелti l. gа nros rпчЬhdа спегg'уа oqinli bilan
lIuyidaдi.ha bog'liq:

|ь.11)
6,6 tosm. .v'.t ill чOЪiqdап oqth

" l lwl!пп спег!Uо qоЬil]лIпg o'2ino п
, \nynl qоп vo qaLn]Q Iл! ichida
n l 1 n hlyols о п е ле I !] ца ] о l п i п 9 ! i g' i п.lis igo

lllll lалishgа bog'liqdi.,



bu,Ota?=4ol.=7,564"70 l''||п З К 4 - пullanbhnilrg donniys], \vol,,"l]k !,r:l \,,,, 71,1]l,p, Чis,Iljlлу )LLl,.ll lL,,llll,,,||, t |,,|,b,ll,.ll, ,,Ll]l, h 1,1llJ,lg,|,l ]lnd llJvdl, | л l,д.]lчп,ll,hJlol llqi ,,l,lll,Рg,
Kll,|\,\lчt.|lkl) tsdh.д||t]bo'|.|d|,

, Io,1n) п| UIi,rra, гUl,,,гlqlkU,hl,hl lp.lg]llll,,,Il,.lllJJnl,)Jl,,,1,1,,
lr hh,I hlbJ,j on'l], lll,,,vllUlп о'lF,jlu\.lаlLll nUljal n,,lIJd,,| чuч,.,,, |,

..sl) | k,|1,1 J,

I ,I]l,l , ,п.llll,,,J_ r, mп\ \, |,Ir.l| ,;,, , r а ч,,rrur , я,| ,,.|,,.,,,,l ,l,l,ul,Jlll ,, ll. 1,1lвl_nl.,f /]ьd ц,рал,,t,t,,л,i,b, - "'"r,, 
, 
", 

.r, , , ,,
ln'\1,1l,, ]пl,Jl,,ll"г,,dl ll1,1p l,,m,nJJs,, гJ,nl, lullk,,vJsl ,,,",,,,;,,,,
anplJl,,l,лdl\l !,,,п1,1, п1,11lk,l, 'пl,гг,,l ,')l\,,l 1,1 |,,.lлJ i,1,1,,ll,,,L,i]isl l nj,ll.,l lл Пп, IUlll,,l,.J,ld| 1,1llл,lll l,,о t4,it д" rrn, ,,,,,,
,l,]1,11,|J],o,,,l,Jll|,lJлl l\1.1,1,,lhllп1,1ц\^'l"',,llllIh"чl l]llпlЁы"l ,l,
|- ,l lil, "1,1,лРl/ d., ttor liq Pljl,b, \.llгJ ly qllll,,

+*(;f)=-keF.

va nihoyat, oqlп 7l{]h]igi л va слеrgi!.а oqinri l, огаsidiigi ьоg,lалish

l,!,
' \t:

dan foydalaлib, [6.z0] nic,ldik,

,. '/'/7'l' пiпз hosilasi mапfiуdi| chuпki hагогаt lслkагigа огtiЬ bola(ll
Rлshалki,i]gаrdа u сгd.l спсгgiуа лчrlапiýh оrqа]i Ко'сЛsа, Ьirогаt gгаdrепr
пr.rvjud hc,']ishi Iozinr, aks holda nud]nish maydoлi hагсhа vo'nalisliiJli]: bil
\l| Ь,,'I jdlt | \ ,| ,,q||r l1 .l"lb.l,,n,] bU |]t,,lU1,1J,

AgJl l,Ll]\ lwiltltil ,,,,,,,rt,, b.r,b lnl,J lllJUt-lnlлg пl l,,gladientinin8 absolyut qiyлlati judэ katta bo'lib qo]aal u bo]rli дIlzr]r,lUliJn,hgl пl-Ьll,,г, jT,11,1lll ,JFл,гqlу,п] l,,,лчlllql,]lUt,h ]l,.,k, l,l
U'ln lll',,"l, l|\llhU |,Uл\"ll|, h |-l],_l ,,|,lа q,jvljlj,I g,,7 \l,,|, ,lя,,, lIi\l|,,l |,,
50vU,] Jal',lmJJlP,, ]\J.|,1,ll ldl, ,, -lJ,, о /iJIl|,л , ,|,,Ig,t J,l1l l U .]nl ld, v l ,l |у' ,l'loKJl,, Ua l, ,,'l,\ |,, еl,пlгJ ,,iFл,,lll'lп \Ulduz1 llг г,,lFJUl,,,
q,ll] rl ,lll, ,,,г,,,jl v l \u]o,1ZJJIl k,nvpJ,l \ ql,nllllll ll]/lп, Li ll l ll l
ч,],lji ll.',1,1,|jl ,,,п,,,,,',,п, llul'll ,.l, t, ,ll ,,,|l |.,||I.л |l ,r,j ,l,

d! ( з\llr\l ]_=|- |]] ....]
Jl \ 4ас т )|4а, )

[6,2()]

,| ,\ll1,1,1,jlmnvJl 
,, 

hUlйl Ul,|l q lzл еmа, Ьз,kI raq,r гlt.r"rlаrrr
л , i i l, \лlo.| |ýhtlгUk etadjlJ.

,K(rtvc](tiv iюldagi hаго.зt gradientini tushUnish uсЬuD qo.tarilLlvchi
|,r',,]lll ,jlitJ kпг,,чl:k, lal"l чl|Jчl]k 8JZ пu1,1k \lllл lllrаkаl1,IпэJl vJ
Il,,ll,,ll ik ll0]atdagl tеля]Jm.rЕэ Ьо'ч5uлid]:

il]-,Р , (6,2l]

, 
l1,1,,lJ,l Р.- е |z ъп{m,, , ,lJiJЬlll\pP\ponenla,vl'пi,л'zвJ,TJ\Ьо,lпl

,, l,,,,lllJJ4l \ollshllJ lпJ ltSiqllK \lq lтlаtlпlпя nl\b"llJ.lJit,

{6-22)

, ",1,,l,|, ,,,:, ,,.lчJll \ l ts , l 1 i , , l l t l , l ь u-hl,,l 1,1.ball ла,l,,l,* 1.1,1l,Jll,,I,l,,,,|, 
',,l 

ha8'1,o ou'lidltJ llh,,lolJl ,|,l|,|KhJn,JnKrn,,,,ryr,,it,,ы,n,t,rr,,
ll, l|1,1llilil hi5оЫаЬ topi]lýhi лrumkin,

li, ? I] dал hoýilan] olib, konvektiy hагогаt gгаdi.пti uсhчп ifbdani qо.lgа
l,,l il l1,1i7

#=| )i# (6,2з]

, 
Л,ltхIdа yuldLrz tuziliýhini hisоЫауог8апсlа aloxicla [6.20) yokj [6.2:]] dал

' \,ll,,llпllndl, п,\,llа,| \lljl.]гоq hпlоlil sr,"t,",,', ,r,,.r".l,,r,,, 
',,,ci,.:|,,,l,,,l lll. YuldU,Illn8 ,Бпql ,l"l,,,mlJlld l ,rr"r muliir bi1,1, ,,trr r,lllrl,Lljlцuvi hаm inobatga olinishi lozlm, bunda [6.2Зl упq;"Ь5Ь,,i uЙ,JiiKl l\,,llj спl.ts, Ко'рiлсhа konvektiv hагоrаt 8radicпtini hisoЫashda

, 

l , , , l 
, 

, l l 
' 

. l l t l I U,Lrl]c| гJ,,lllч,j,l q^'llппl,,ldl, r,""*b.,t" 
",_",'у,,,|, ,,l l,,! l1,1 пlUrJkk lh, lJkumill,Блlпа",lп ,п,l,,mгl , ьп 1lb ьг,l1оч,lJ цпlпв

, , l ll, ,l ,1,1lU I lqJi,|,rUln"nind dпlrd,ld,|п , Illqlb kcl ldi,
ladiJr.,on B1,1dPnll ,lb.nlvuI q \lп ll оJуiгll,, aollLJl,L

, , , 
'l"llli,l 

,п l, lllJ hо llL q,.t8illd l ,а ll] r,,tr ,tчrчrr дrаJr"rr k.tkrnlawrg rпJаl i , l\,lljv,,1,1l\ Bla,ii ,пl kl, hlачg, пd I kUгчJkIiч п |JJk,lIldt vuz lвa \elJ,ll.ii, 'i)) 
,llllrпuladaп kо'гiпiЬ пrгgалidеk, епегgiуа oqiminin; ziciitigi yoKi,,,,,,1,1,*l \ UIiliýh knP|||l\ onl, kaLll,JshgJnd r raj, rr.j"n g,ra *,i","gl, ,,ll,,\lluv пl kU,Бh mumkIn дdl"ЬJl l l,J,IsJIkl 1,I r g, r,,!inr,,,bg"u,l ,l,,,lli,l{liv дгаdiепt kichrayad',

,ll,.,д,lгJчiуshагllJr\4Jtlld.п,Е'llоп\l,Il,.,rlDп,ччllg,Lllllд,,,lslll,, ,,,,l,,1,1 ,1,1l,J,l, hеg ll JIy, hJпL,l Yп7ll.,lll]o/l1,1,

, 
,, 

'] 
,,,n,".] -hlJac, пllгр,,,iч |,,md,l еl,.lFlJJ Jl, гLlJ, уоl,, ntJ.,Jl ,, l,,, ,, llll l,,7lп]: \hunJay qll h, Мп = 0. / 0 = 0,



- Yuldu7 r.rdiuý, /? chcgnl:lSida lcbidagi !nrUnriv пtirssa qat'iy ctib о]lл,l L

_ Yulduz siгtidag' hагоrа1 ча Ьоsiп1 qaDd]\rdir .lпlч 1; yoki /]]
qiчпrаtlаца ega. Ulаг, odatda, o'ltachirlaгdirl] itnclla kichik, shuпiпg udr!lj /

= 0 va 1rl = (] olish k'foy.rdir,
Llshbu сhеgагачiу sЬаttiагgа qo'shimcha sifatida hоlаг tепglапаs] l] l llr

Ьегilаdigап bosim uchun itoda, shunlngdck, mаssirl.г yuti]'shi koe[l'it5icljL
hаmdа спеrgiуа ish]ab chiqa.ish tcz]igi uchun iГodalarj Zаrur bo'ladi, лsl)s I
di!€гепsiа] tепglаmаlагiпiD8 cchin]i mаssалi, hагоrаtпi, спсг8iуа oqiпrl \

zlch]igini гаdПь- funksiyaýi kol,inish a Ьсrаdj. Yulduzning гirdiuýl va uп]ljI
yoгituvchanli8ini ku7atuvlardnn taqqoslab hаm tolrish nrDlnkjn,

Muvozanat]i yuldUzli п)оdсllагпiпg хоssа]Jгi, uпlL!фап оlgrпdа, Ьсгi]д l

nr]ssa va kiпryoviy tагkiЬi orqall aniq]aлadi. Bu narlii lЪgt Resseltcolcп1,1.

GаzпiDg fizik holati, YuIduzlaгda8l пrnviud уuqогi hагоrаt tutayll il ,
dсуагli bUtkul ionlashgan, Лlохl.tа zаrrаIаl оrаsk]а8i о'zаго ta'siгlJsIjLi!
kichik, shuпlпg uсhuп 8az idcal Eaz hol:rti tenglamalaIiga bo'ysunJdl:

Х+Y+Z=1.

IBU tеп8]аmаdаgi Z пi уаdго zaгyadi Ьilап adashtiгmaslik ]o7iпr,
shu hагf bilan bcl8ilaпadi), Shuпday qiIib, o'ftacha пrо]еkulуJr nrassa

I

Ylцl,)'i hагогаtlаrdа пuгlапish bosimi ideal gaz tепяlаmаsidап kelib
l,I llll,, l q ll b.\lmlq,l чU,h lJ,hl lU7lnl NJ,iJ,|' ll llIl,,t|: hп, || t|o,Ii,li""||

l,,,lllj (shuпiпgdеk, 2З9 Ьеt8а qагаlsiп)

.,=1.,'
t6.27)

l1,1llпg, bu егdа 
" 

- пUr]апish do'пliysi, ShUnday qilib, Ltпtu,пiу boýim

р= Lр7 *!от.
(6.21])

^I/ 
= лt 

^], ^j 
ф, 

^р, ^р. (6,29)

N{),lпiqlik taпroyilidan, епg kichik sezilaгli hajm clcmenti hr taгtibida
I!,1,1lll lstisno tamoyiliga kо'rа, Ь(пdпу .lепtепt bajпrida q]rаmп qагshi
.1,1ll1,1lдr сgа iaqat ikkiгa еlсktгол mavjud bo']ishi nllnrkin, Zich]ik ela;]ichal,.llll ho']Eanda tazNiy fa.o hajnrining Ьагсhз еIеmспtlагi qandaydir
,l1,11,1liп,iy ilпрu]s8э qаdагtо'lgап Ьо.lзd!, t] unday lnodda ауп iяап mоddаЪеЬ

lill]ktIoп gа2пiпg ziсhligitахm'п.п 107kqlDr ИгtiЬiяа etlanda U аvпау
l",,1,1lv,ll UJ,iiv vll]Jl ,lагоJ 

dJ7 nd l1,1" Jvniln Ig,,п b,'t,a,, ,n,n,o "q l,,t,'kL,l l!,уli)о yu]duzlaгda dеgелсгаtýlуа muhПп ахапliуаt8а ega bo'lib qo]adi,
Л\ i llll lll clcktlon gazniпg bosnni [2З9 bctga qara]Sinj:

t6,з0)

IlLIl,].ta'ъ clcktl'onniлg massasi, N/ I/ hаjm biгligida clckti,oolaгnnlg
,,,, ]],llhutс 8lаmалi7rсhliklагЬirliklагidаyoZishmumkin:

,1,1 l.лg,0'tа yuqot izichliklardagi gazga buni qo.Ilab ho'lmaydi,
|',1,1ii l.iчiqi tamoyiliзa ko'.a, Ьiг песhа clek(ronli аtоrп Ьi].чаqtпiпя

,ll l,{ц,hп'|еlл l,rdll kr,,п, ý.п,вl,г,, l,,Ild,lJ1 
".rr,1 ,,l,кrr,rц,,"а

l ,,'l r1,1m,lydi, Buni taлkibida е]еktrоп yoki boshqa lc.,"inn m.rulua я""да ЬЙ
i1lll,!l (rtish mUmk'n, Е]еktrоп]агпi Ьауоп etishda o1t] o'lchamli fir7odan
l,,\ll l1,1lli5h mUmknl, ulardan ucht:l kоог.tiDаtаsi Zаггапiпg vaziyaгrri, qоlgап
,, ||l.bI I, у, 7 уо'.аlish]агdа8i impuls kооrdiпаtаlаriп' bcradi. гаZачiу й7о

Ь! сгdJ k Bolýtr.]n doinliys1, л - mл birliklarida ]fоdаlалgап oiti](l]
mol.kUlyar оg'iгiik, лlll чоdогоd anlmintng nlirssnsl,

oitacba пrоlсkulуrг пtissil gi]z tо'liч iопlаshзап deb f.пitz qilgan hOl,i,r
taqгibiy topillshi mцmkiп, Yadлo zal],adi Z Ьо'lgал atonr Z+l e.knt Z.п I il,]ll]L
(уаdго vn Z еlеktгоп]аг] сhiqJгаdi, vоdогоd atom massasi biгligid.r ikl,]t l

7rrг.rg.] ega; geliy лlаssаsiлiпg to'rtta аtоп bi.ligida uchta hгr.лi cltnt,!'.lll
vodorod va geliydirn о8'irгоч Ьаrсhа еlсmепtlаг Llchun atom чаzпi yal iпrl]| ,

teпglashtirish UchLln Z+1 dcb olinishi kifoyn. [Дпiч чiуmаtlаr onrrglrr
topi]ishi mumk]n, п lпlо o8'n еlеmспtlагDПrg miчdогi shuпсhаlik kichikltl
oc]atda ап(]гоq qiуmаt]аг ta]ab ctilпlayd1.1, Лstгоfizikаdа vodorodning nish]!
maýsir ulushi { bilan, gcliyniki У vn Uпdап оg'iгго.l clcпr.Dtlrr Z bilil]
bel8ilJпadi,Shuning uсhuп

|6.24 )

"-Ё)ffr

[6.26)

[6.25)
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(i ,7lliпд shattoKlZllдl лLr] ].]лl5h U, hll.. l й :l",; ;,,,,"i,i ); :]:,,]:, ',;";l:,];;i:;,i]]:li :ii,l';;ii ji
, lru .lua n shJrtoKlZl]L koefi1\lE, ", ,1,1, ,l, ll ltпг,, ,, ,,, ,rr,"_" ь", :i,.'л'l,],"ll, 

ýh,lllni,1/llk 8Jlлiltд klmvn\ lv

:, ;i,l; ]lli ;ii ; 
r;;-i":li,:"*] ]';1;;].1;i": 

":l l:,;lЁf;
\l1,1i1,lfslzllk4.r teskall qivmJtl nurlJl,,,,,, ua n iд лi,,, ",,,i ;]i;;,; ;;i^;Jiii,;]i)'ji,:;l;,Jil]:ll,,ц|,lл пlаsоfuлl bllJLll, YLrhllshхlл! пl"1,1,,lц,,lll,.h-kll,lkln;,t,;.";k;;i;';";"il' r]l,',nJtonlJ1 |Ьuе,lапд"п

,,,,,,l, rudJa l д h, n, i,,"." 
"_,,"" 

#,""1,1;;i}:: lilll'.;,*.,i,, , /|, |,lIt L,.пJя,,п qIvlnalt ,, ,,",t ь .оы,,Ь .tin,,t , .".l 
", 

..-. ''' '' '' '' ''

, Yп'dUzlаг.пецiуаsiпiпglпапЬаlа.i.
,",l,,,lll|,,,\ldlvllldu7lvpл,IHIy,|",""o.,,,Il'u"i'"'"""n,г8l,п8',||l||||г,
,|-,,|r,,,||!nl*Jn .","l, ;;,;; ;;;,; ili;llji;;"ii]:]il,J:i.l
',,,:],,, I],,","t,,|,,,dav,,лlrylrgini vl l;llJliлl nlll\h 

"",'k;:;.,;:;,j,,,l1.1,1х1,1lчu,чц \onl\JrFл,|ыч|J|,J||g| h|, ,,_Ь,,,i,ц,,rl,,,"".,,ii,,,il, l l,,l]l пlulпklп, YuiJU7 slq|||shIda 'airi|;

ii,|,ii,1,,,,:),,... 
"i;.л,]I 

li;":; 
" 

;|:|i.;i 1 : ilj :iii.l ;:i., iiJ" ::
, 

l l,J,,цi Il|^i, р|k \,I pUlogjk |п l'JUn]nl| ||dJIj Qч\п\l.,llп81,,п,Uч, |-,lIllIcl,,,,,|,,,ll||,||l|,||dvilJ,|vu,.tt1,1dp\"lllo',p,lll\n.i_U""r",*,,i.,","'ii.
l",,,,,I l||,|||gvo5hlldrл|rr,,,l ,,millrardrr,rathKr,.,,.',,";;;;;;:,:',;ij
,,,, l,,чl i,llJa1,1l\1,1dLol:.,1, 1Uzlm qLvuch,llnP v.,,,"* l-,,;l,i,i'."|; ]Й',, - ll) vlidrlnnridao, tU']спцлrчэi,.,

,,.,,;J"i,"ii]_;:,:.li;ii"]l;Tiii',:" "",;. ;;""i"i,,,].i
lL,|ц|v,l lninba,o,1 q"i,\ пJ/Jr Ouvo,1j luh,dlts: .hatU1,1J_ n1,1,1u,n,],,,,,,,l,rv..llIlb ]0.5,1ll\^l,,J QU)l,h,. l]ldi lJol \l,. 

",, - ";. ;;;;;j,,,,,,] ]",, l,,,,,, \ Iп1,1luп ts.1,1u\ 1,1.1jдll ell\hI rr*ы";Ъ,", il",i,,a,"]о'п mli||пл КеlчlлЕа !.lr| п,,,,l,lv,t1,1lll,,.hiýlliU,ljU;".;;i;i";:"::;li bll ",а,,"гm")аdiU\lч,lпlFZ
,,ll1,7 l,n,Ik\|й||l,dJ , n8il ,1em.nlir| пl,ьаtJп U8,1l Pjnl1, гLlаl,гJ,li,J,lll |{o,,l,,ivaJdn "lIlqoJ,l m,lhslll:da,ll lhkl vJJ-r.""" 

",,"i,,"'.,,jii,]llllll,,,,1,1л,ls,lда гдd, 4лl5hu nlJ,,JlJt l,Ilq| ,,r,,,b,"i",.,,,",",,,,"]]1,1]
::,,]] 1 - mlqJolld,| рп"|8;',l K",,,",,i,iaJ,ц,,iij,,.'ii;;i':;;;;1:

vnnish lеJkýiуiIJгl deb aLrlad, 
",,\ l ,lJlч,,\ |чупll|,1l,я | h ,," о",,*" "au" 

,, uoli,n'lallki 
ul,jl vLqlId'i|,|,|8

. Лl ,lll vJdгUsl ргOtол vJ пFуtrоlllагdаll lb'l,,,,,ll1,11,|dl,дlllqllk1,1lIlJvIll(""""'Фl'l',olal Llll ЬJlд ll:kd l ruqJUлl,,J
,ll l]rоtол пrassasi,
,,l, псУtгол maSSaSi'

l

42

Quyoshdag' чоdогоd miqdогi uchuD unnlg q'ynrati

|1 2|\|,'1l ,ll 1,17

gа teng, Bosim uсhUп лatiiaviy iГоdэ quyidigichrdiг:

, 
|l,| , , , п | " I r , , l , k , 

^ 
, , в l / , , j l ] . l.,", ,o 1,1,1,1,,lll.,Jll JпllLгld lll l,|1,1l' ,,vi,tlлJ J, l l], l lJl., о l,,1 ,,п,, , r, 1,zrltd|_r.|r|пц m.i\(r\| \J /lthilgrga l он liqJil,

,\,,Jlllll 
v,lld,l/,,l,J, l\ liцj,l ,l/,llлг l,w,lln,,,., l,|,l,|,

,U]ll l'l,,lл,,l] пj,"\17],,1,j, \J,,|-', 'lгr,, 1, ll,.,hlql,ll,|,,,,, 
I,,,ll,k,.lJa1,1l l г, l l J , , l l , 

| 
а | ' \ n,, ,, ,",,,g", 

",,), 
,,g,.,lл,i ,,.u,l k lj,l

] 
ll,,l rл],l,r-c rll,d, l,,l'|,U| ,,l]|l ll, ,, lll,]illt],,, .l l,, l,,l I

i,,,,,,,,,,,, ",,,,",'к, U] lпlL 1,11.1l,, \,,,lч,| l,,,, lя,l y,,,|:|,l,,l,,Jlhl 
',, 

m,l\,u\ 1l,hrvJ," ltlz j lч,г,J,jg lu,Tlllllldlll iл"",i,, ,,,,,, ,,,,,,, 
'4vl]lti,|lt l,,|v llivi,l|l сJ"|.lпя t,L, 1,1 quy,JP, h 1,1 l,

,-(*)(*)'

,",(i)" =^(*)"

Р = PtI', р, х, Y, Z).

(6,]2)

t6.зз)

R"l\ll|пý'k rlu]o,| Ьп,|m ,lal l|,|,i8l ,,| |,,, |, l

::,'1И 
l,,\r,liД ljлlJJcld, k, l 

_, 
,l l.J|a\,:,, г|оl,,,, ол lidlJ, п, ,\ JlIv,,1,1, , ,nгlrl,,7l,lll,k.l,nU,l,ml11,1 

'0l,л 
р q|J m lll |||d,,л |,л,h| , l l;]

, _r]п 
jln\ Чоi,|а \1,1J_", lul,Jd.i buslll l- , 

_U 
J а l . , , , 

h l l l l l l lt,liг,,lDlг]r 
i 

.:u ll\mr,,"|,1,1< vl kllnvo\l/ |J,,Ihiг,l Ьпдlч 1,o,|,jdl l',,vUl'l,r,l-nJ qv llel]l q,,I],,,l l-uIl,t,lav l.|li,гlц,,,l v,-l o,i,,nb, ,,1,, ,l'.lnl,,vJl, ]l lлd,l hп,|л ||, l ,,| |п п)lll lkл,,l,п ,| ,,nd, t,,,*, ou u,,,,, , 
'5hu]tJ|ч|,о| ,d,,,ul,,ll ljll u,zrqrr,c,ntl"l t,,hulr l-i,.b:"b.il,,"",,,,,,ilIn.l,,hл-,|.r|| ||-, l,,,7|,',l|Ь\,,llг\ovl\,,llkih,,l,,л,\,,i,,r,,,ц,, 

1,,

[6,з4 )

lfifl



Z=уа.lго zэryаdi =.rtl)m пOпlсгi,
л= псуt.Oп]агsоDi,
л =Z+ N= atonr og'ir]igi,
,) [Z, N) : уаdrо m.issasl.
Yаdго пrassasi uDing barch.r паklопlаг mаssаlаг yig'n isidan

farq bog'laпish сDсгgiуаsi d.b nonrlanadi, Вiг пuqlопgа mos
bog'lanish спсгяiуаsi

kichik, l]!

gn teng. Q temilяa iZ = Z6] qаdаг оя'ir е]еп,еп(lаг tOlnc,fi k:rtt:ll.sl]ll,
borndi, uпdап 5о'пg u уапа kiсhгауа boshlaydi-

Ma'lunrki, уu]duzlаг asosaD чоdогоddап tbornt,'l'o'гtta чоdогоd,111ll)L
geliy atonriga biгlashishi natiiasida qanchir епеrвiуа ajralib сЬчiý]) lLl

ko'lay]ik, Ргоtоплiлg mаýsаýi ],672 , 10 rl&9, seliy уаdлоsiпiпg nrass.l!,
6,644 х l0 'rkg, MassJlalling Lrrqi ,1,6 х 10 ''fo, uпdап ajla]adigaп .псtв]у,]
l'= 4,1 : 10 t' ga teDs. shuпdi]y qllib, пrаssапiпg 0,7 % i сп.г8iуаgа J],1,1n,l,
ek.rn, bu cs.r чоdоlоdпiпg bn,kihgtammidan ar,4 , 10Ll/ епегд|уil i]l.]ll )

chiqishini Ьсгаdi, Avvalgi chaлraiash]irпmizga qаrаgапdа Ьа апсhа kxt1 l.

сhuпki atig' З , 10]r//ky ta]ab ctllgaлdi,
19]0 ylllillll L

kclib, yulduz],r
епегgiу.si yadd)vlI
sintcz yo'li l)i1,1l,

paydo bo'lLshц1.1
slrubha qolпtarillrt]l
19Зt] yilda lle(c \,l

а = +v." - N.",.(?.N)y,

6.?- rosfu, Dluа лчqlопqа п|ls kcluvchi Ьоq']опьh
cnerglyosi уоПфлhll о|ал o!'nli!]I|]o ba!]']iq Вlr xl аПrп
о!]1гliglgа ella 1lol.t)hn i.hi.!| еп! kaua Ьаd'lалЬh
елег!ryаlilаri ko'rsoti19aл. NLqt|1o| ]IjIl soпli р.оtоп va
п.чllолlаrgо, klencho]al toq л,пJýd]r J.,/nllo },os ke/lrdi,

...:,lij:_,.,
t

|п hьп, l-r.| 11.1-.1,.Jцll ] Dl.- ol -.]..o,.t,,],
I h|| l. )') l лlfп71 пц юl ti чl:lчlп kеl йlgал. Rч пйаgj rcaksiya]o, -^*il l,s м, io, t iiъil

h.'|gо л yU ldчzlагdо лulfuп охапФаtао ella.

l1,1l lлl {(].З8) гсаksiуа uсhuл t6,З6] ча t6.З7) геаksiуаlаr ikki mаrtа,,,,,,|,,l,, II В,,,]Р,ilалп" Ь|llп(hi hп,q.,л.пl llbU Jlorl}J'Jld,l U',,lй.h, l,.,,ll 1,1,L ],l,h l, 0U\о,ljпlпд mаlk,l/lJdч, l l,,Ud bolsln .l,hlli \J|,,,, ,1,1,1 ,ll,i1,1 pJUl ,п lо'чпJ5lllЬ J,чlrоп hп,ll ,1lli,h \Jчli olla,hi lLl
ri 1,1 1,1.,llki| сtidi Ushbu геаЬiуа sekiFaýи]jk bilan o'iishi tufayligina|]пу,,ll \hu p:tytcacha рог]аЬ tDгibdi, Аgаr Ьп reaksiya ЬiгOz jadaircq
,,l], ,,lli,l. ()uyosh altaqachon yonib tugagan Ьо']аrdi, t6,З6] геаksЦ.аdа hosii
l, , ].1,1ll1.1ll поуtгiпо yu]du7ni bcmalol tагk etjb, uzi Ьltал Ьiгgа аj;аIауоtяап,,,,,,,,,,,lll1,Illa'lJlllLlU\l ln. U'Ib kРll,himLnlpin, P./illon,, ,,l, kIJU; \lhll
, l ,l 1,1l БhlЬ ikkita gamma_kvantлi hosilqi]ib yo'qoladi,

ll 11]lll lti гcaksiyada dсуtгол va рrоtоп bitlashib 8eIiy izotopi ]lIe ni hosil
lll,!ll l)tl ,1,;)k5iya avvalgiga qага8ап.lа juda jacla] kecha{]i, SirUлiп8 uсhUп

, ! l llr71,1ll1.1 dсуtгопlагпiп8 miqdoгi iuda k'chik,

l

[6,з5)

гэчiсьп] кiгl I.1,il], ,.

yUldu7laгd. епс.|iч
сhiqlshiпiпg bat.l1,1l
mсхалizmiпi 1.|ll

azot kislo. ],

{саrЬоп nitп)!( l

оху8еп), уi'пi (jN{)

Sikli cdi, ED.tзiya ishlirb ch)qarishning ргоtоп_ргоЬпli zалjiг, :l ,,

reaksiyirlarj kab' bosbqa tnuhln jагауопlагi 1950 yilga qadar topilmigiilt]

Ргоtоп_ргоtопli zапiir- Maýs.si QLtyoshnikiga tепg yoki
kiChikгoq yUldU7hda ('IrегgiуJ ргоtоп_ргоtоl]i (рр] zзDjiгli г.аksiуа



рр zллjiridаgi so'lrggi qadanti uch xi] kо'ппishgа kirishi лrl ]l)ll
Yачоridа ko'гsatib o'tilgandek, pPI епg cxtiлl)lli ho']iýhj п]trmkilr, Q!yll\l]lI
спсrgiуiпiпg 91% пi ppI zппilгidа ishlab chiqnгiladi, Shuningd.k, |,I
zinjirining ikkita qоЗhlmсhа tаrmоq]пгidа ikkita rIlc уаdго ]Ile yadlo Jl l,,
biгlashiýh extimoli mal,iud.

ррII: (6,З8J ll{c + illc J ]Ве t Y,
[6,39] ?8.+е +7Li+v.,
(6,40] 'Li +r|1 э atlc + {lle,

PplIl: (6,З8] rHe + aIic э 7Ве + Y,
[Сr,З9) ?Вс +'Н эUВ + у,
[6,40J !в э вве + е. + v!,

[6,41] irBe э a]lc + аIIс,

6.9 rosDl l:No sikпlа lr s ka lo h ?овцо q llillud1_ Uпао bl l h1 paJlon isfun ak lпl:, q 11

yoalori!a, ikkto раlilгоп, ikkita.cytrilпj чо DIt llhirlllJo ayldrпdI: U rDssus, 7,_5lr1 
'nl]lofto I..1 yukfu zh,na asoj!. пё lgirа пппЪаi ПсЬ hi,oblonodl

Uglerodli sikI (6.9- гаsm),
20 пilliоп 8йdUýdall раStгоч Ьаюrаtlаrdа спсrgiуа chiqanshпi g ])],

Zanjiгi asosiy пrexanizm lro'lib qotadi, Massasi 1,5 М. dал kattilr,"I
yuldulalra пiоs kcluvchiyanada уuqогiго{] Ьаrоrэtlагdа uglel od]i ((jN()) \l
ustun kel.r lrosh]Jydi, chunki uпiпg suг'аti hагоrаt oshlshi Ьilап tczlillr] )

Ьогаdi, Ugiегоdl' {cNo] sikida kislorod va azot kntirlizatoг (tczlatkich] п) l ,

o'ynaydi, Iicaksiya sikli quyidagi Ьоsqiсh]агidап iЬогаt:
(6.З6] ]]С + ]ll э r]N + Y,

ll :lI)) lcil<siya .п8 Sekin kechuvchidiг, shuпiлg uсЬuп u [cNOJ siklлing
l, i,lIlll .lпiqlJb beradi, 20 mi]lioл gгadDsda t6.З9] reaKsiyi uсliuл tаrаБ,,l llllllilD чirчt mi]hоп yilni tashkiletаdi.

((]Nl)) siklila пLlr]апiýh ko'rin'ýhida aJгaladigan епелgiуа ulushi рр]llll]ll(lJIцr лisЬаtап Ьiгоz kаmгоq, chunki еDегgiуаппri Katt" qis-in;
lll,vl, ll!) illib kclr{]]

ll(h kаI.га (!_reaksiya, дWа]8i kо'rih chiqilяan геаkýiуаlагdа vLllduzl,,]|1,1l,ilJ,,IiчrllчJпгl U,.ih bulJdl, Hrr,,r,t l0 qrr,lu.d,lп о,tlра,,п,, g,.'ry
1ll]l1.1l)llll) Uch kагга d reaksiya orqalj aylanishi mUmkin:

[6.З6) rHe + 1Не э !ве,
[6.З7) 3Be+rнe э I2C +Y_

ln1.1da llve поtuгg'uп va 2,6 I 10'6 sekund ichida ikkita 8c]iy уасlгоsiяа
l,,1,1 ,]/,lll,,l,,lв,lг,,l,,hаап,lLll.СhUпdl\ чlllh, оg], lпdhо,il botrib u.ЬЙj,\,||, l,I v,l.]llli,|Б o',ldJ U, h., ,l, "I lUJl,J.1,1\l,I l,IJb,lIl|J|, Пр,(-ц |

i,, jj l1, l, l ,IuvldJPlLh.r vU2d.rdl]

lo,la] 'llp 'a. /,

,,,Jlv v, t,l hl ,Ug,lяаld"п \.lg tJ.l ldJ \uqo lJUч l,JrU, lIl,jгd" l,Iпll \ l
,,ll,, l|, l ,| ,Jпl о8,l rleln, 1jl ll |.hll,,jl, Fl,,hl 1,1lnl ln LjU ] J,l 0U5l {],,l lks]ухlаг boshlanishiextinnri Ьоr, Апа ýhuп.lау r.аksiуаlаца nlisol k'hb,l,,l,,l,,l, Lв].гпd !,l l11n,l) )ог1,1,1d,k llll, оr!лiitаlllлl ко,г,,lьh

, tI геаkýiуаlа г, Gcliy yonayotgan paytda hos il bo'l8a n ug]егоdпiп8 ayrinr
у lll(lliгi gеlЦ. уаdгоlаri bilan qауtа .еаkýiуаяа kiгishib klslогоdпi hl,sjl,,,llll, U,rtl, r na\l,,nidd ql).l l",,t.\ad,l п,л,rпr h.srl q]laJl, v,\,k Bl
,l..,tisiyilaг ctaгlicha kam аппlgа oshadi, shuлiпg uсhuп yuiduzli епегgiуа
1,1.,lll)il:rri sihtida unchalik axamiyat]i елlаs, Bunday геаksiуаlаrgа rnisolq-ilib
lIllyilliEilarDi kо'гsаtiýh mumkiп:

l'C + tll, -, Бо + у,
'.о+4IJеэl]Nе+у,П'tчс+ане,ац**ч,

Uяlегоd чопi\hi, llr.lJ lllq|tsJlln,ln \J',lE t ,aJ . lU' t| hntUlal1,1tJJ
LlIlltli jdп|пя yi,nlSfi | hosh|anJd|,

tc + r'c +,ап,Ig +Y

[6.з7) 1зN

[6,:Ji]] ]lС + ]Н э'lN+Y,
(6,:19] ]lN + 'rt э |l() + у,
(6.40l l!0 э ]5N + у+ v"
{{r.41J lN + ]]] , |]aj + allc.



, r]Ne + r]le

- 2'М81 п
э'6() + 2 1lle.

Kiýloro.1 уолishi, Y,,ldJ,, vlJo,Lt,,q llJ-nl".l,-.l,I lF,,k,iч|д, |.,,',,,\lrlslladl
ьо +,6о э'\+у

э Týi + 4IIе

э]'s+п
_ 'аМg + 21ГIс.

, 
КrcmлI},чолi\hi,\,,,l,л,ч\пп|,l,UJв| |,IJ | а ,j I o,,JJIJ|,| |п r, 1:] |,,v l l-ml, l!,sil U,"l lL],, BLIJn ,,lач ln чllч,J, Bll hd lJnJ-lJnl, ]ll1.1.1nilIl

r]ýi ] llýi _э kNi + Y,56Ni _tбГе+2е'+2ч,.,

.,,,,l|l:l 
, 

" ,K,,llll уlчпl. ,n,b jld,, l,,lпп||п,|J|ч nl, lсц1,1 )1,1v iU,оli,гl \U q ч l,,l,цJ., l,J, l,,.la |,U'||d| 1.1j1 i,\ г, lk, )Jlal 1.1J\ , | , ,
лc.ksiynl.ti yoki Iotodissotsiatsiyalnr d.b поmlалаdi,

. ,Тсгl JJ,l ,UB,lг.,| 
,lFlп,,пll",ljl h,+l' ,i,l1.1l U,luJl ,п,,1_1уl ,,, I

:l.]]]r]]], i",,P 
,l,,Jl ,lluJlilg U,hun Luл,llу ,l"lll,,nl,,ll l 1,1,,yll,,\,

,\,,lvl\lv,|lllll. k,,k,п v. nldJ,ljl. l",ч,,-l1, 1 ,1l\,,ln1,1l lF,)ll,'l,'lll,1rnlrah оlЬh],1пdаgrпJ I lido bU']lshl пruшklл,

_ ,Yllqolldl,b"l]lBaп l,,,l\,,J lllJlliltl l, ,l!'all1 ,_1UI ll ,l1,1, j ц,1,1,, ,llvnIdl1 1,1п vol, n,,/Jll) h,Lb Kl,,,1,1,1rJ, 1JгlqIы] rlr,,_trrl, Brr,i rt;,ЬУа 
1,JlIl 

_,h lrоtil \ l|.,lll\,,\,v tJlklЫP" ЬUг l,пя,rr лагrd r rr,,..,. .,,,l,, ,

Lljlllчl Iaqlл,'h,lP||,'e,ta 1,1пllD,l,Iql,пlгllU1,1,hlтkоп,,,t, Jdl

Е=€(Т,р,Х,Y,Z).

l,, i ll llZilt iU1Ilikni tashkil etadilar, buлda ikkala yulduz Ьil.ЬiгiпПl8 аtгоfidа, ,,,,il|,1 ]',rr,hl чlldl/,.гп,llд J.y,l'| \аllm, Q jln\h klы \Jl,kl
] ',]] 

,,,,,| 
_,,,",,1,1ll 

/.\,,d vJJdll_,Jг kkil,,, ,,,,,]"" _ p,.q J,"l, Ё;;;,,lil!l]l |\{,m|||IqI lllll1,!Jlo,t, 'lпllпlч l,,ldJ lo'p,rlrtrt .r r,irrtiri, , ,l \ll. l(7l]ishga еgа: чсh kаггаli ýistenalarda bit," у,,иJ" ,r,r;l,"],;;i;,;;
],],]],,],,,,],l,|]:|,",,,, 

,l\l.,nJh,l-iPklldqolhlr ,q1,,пlir b,,,i,r,,,,iлglTor,a',lt1,1,,1,1,1,1 \illltlLlr\чlllb,\o,phoIjJ,dJгrrгlkkrb,rý1,1n,,brn,bir 
п,,lrtr

|,,ll, l1,11,1l ]]il cga jUftliklnг deb ko'rsatish mumkln,
([,'nI,1llx|yUiduzlaг u]агDi kuzatish usuli asoýida sint]ashtiгil;di- vizual

,,,]r,,] ' ,lrll lhДl',l v lktJ kл-npUlcnlJ U,,lj чi'jUj q,|Б'| .llUlпk,г, bulld lrl,,4i lпl.оlJ 0,I hUl,,hlh ,плLпddап k1,Ijik ьоilлOв],U/ll,,,,:lll,,:,,|:]|,::,,,"",2"lulo\]n\l l,vl lu,ptl]Jdl dl!omida,ц',,.i b,*i].lil,,l ,Ii,li iJ?I|пп|||с n||,IIa|,lп hov,2l, n,llJk,lIlIrJdlial ,l,t,-,mr|,,,,,,rllI l|,i\h,l,w,|,,lt,lJ llч"l ып, v,llJl, ;,,.:;,, :".,' :;:;;
IUt,,'rJ,|||li k.'/, J kп г|л| ,,N l.klл, itj лUmрUг"ll. I,, 

,J,,,ll||:l,J,,,t,l,io]al h.,l,,ni. s|1,kltU.pnpJk ko,hrlu,t yulduzj"r irlarlr,лц
,|,,''i],] ,,]] 

lj, l,],illJi BJ,ldl\ipд|l",,)l/,qalll,np,l,, lиlJгl,mlyUk'
ll! 

| |,|| , ,|,, Il||,|, ,]],л,! , JJ\rlt l,,Jl,'jo l dпр1,1 ,п h l .llli,l kl,?,,ll,"d_ r\"lJ,j\l]bJ l\b,,IJ ч,l,,.ll, Q"',r,',,q1,1|n,гr In,.ln.lI, l1,1,,l l,,lj,l ,|,illlJJ tnkl UlL|u\,IrJll J e|,Lv,llJll 

'l 

1.1U llгd,l, Ju,l,,r1,1ll11,1iulilikпlп8kопrролспhlагimuпLrzаmьiгi biIi;i to,sib otadll;;,
]li, llll l ll],lIлrllg ulnuлliyyulduziy kattaliklari о'zgагiЬ tuгadi,

., 
(l],',,ll,,li!l уulduz]аг, shUлin8dek, о'z:lго ta'sjrlashLlv]arigJ hiпоап hап)l1,1ll-,l1l1,1lijil],пi mumkin_ Кспg jult]iklаrпiпg Kor"p.""*ib.i 

"-.il"gi,,,:,,, 
1,,, l,,,,,,jll vJ hlI ге,h"\,Iz | \ | | n l I u , п | к L i 

: 
, к l l l b,ll\ Ll,,,,Jl;,,, , ,,,"l,i,, ,,,, ,,:.|,,., \l,d,.л 1,1l ,l, 1|а п,|пJ )|,dаlл|,,|,hj\]l PIi,,lIilll1 ,1],l, 

,ll,.,/,.лп\Ыоч ,L1.1.dllldJ rrrl,i,rzbr or"] ,lJbl ,г,,,|,, L||l, ,lll|,||| |,|r||p.1,1n \uldJ/ l,,oiu,lBJ,lll l,,,E l,rIi,',| п,,,m",п, i,..l"l,,, ,' ,l,,\ l hll пq bJ .JJ|,1.n .lt 1, , ll l vilg,|, h , ьо ,,|J|, l\Uл|..ktl|,| .l,.,],jl|1,1.dr kоmропслtаtаri 5hUпcha]ik yaqinki, urаг biribiriga tegib

!l]]'|,l1.1lo(l sisteпa]aldagi уuldu7lаг sistсmап'пд mаssаlаr nrark,7i,,,,,1.1,,|,,ll,,,,,,l,,п1,1l olblla1 hll,| "llD, .k,.li]e, ;h;,L."-;;,-,';l,, ,l l,i,,,,,l ,1, 1,1|8ll,Ja 
", prn Ь" r.rпu"п пrаl,rп,гя Ы,r qоzя,lrr,.

,llliпgаl.оГ|d | ц l lnJ,]idFb о||л"о,.

(6,42)

. Amalda og'ir vadrolarining naraqal Umuпlу sonl z, balki nisbiy mlqdorlhаm ma'lum bo'lishl lozim.

6.7-ý. Qo.shaioqyulduzla.
l(o'p hо]dа osmondagi ikkita yuli]uz Ьiг' birig' уаqiп joylashRilп Ьо']] r

::'||:]!, 1 ]ч ||,|j1| JullI k,tr|| in, -,r,t,, ,r ,r,b r,,.,,li вllп lly l,,, ,,,|,

;,l,,l,:|1| lи \ ч,,, ]l jl,,q \U',1J/hг J,l, ,l ,гl1,1п,dl \\l,гd,lу h.,,,,,jKoI,PnJ ч,||Iп i,,\1,1,h,,1,1 \uldU/iv ll,п,|,lll l_l \ll ln,tL,,,dl ,) lд,,



,},

()гЬitпlliлg abso]yUt
o'lchnnlini qо'shаlоqlаr
orasidagi п)iБоhпi Ьilgап
holdir апiqlаsh mumkln,
Вtriаг оцаli t(Cplc.
qопчпlагi.lап 1()ydalanib,

vizuaa qo'shaloqlal vjztul qo'shaloqDi o]jb ko.raylik, bLln.la bIbll
komponentn qо'7g'аlпlаs, yo'ldosh] esa, оrЬitа Ьо'у]аЬ Uпiпg Jп1)lilll

baгakatlanayapti dch lii,1Z
чilауlik, YUIduZ]ar oIas]d,t]]L
Ьurсhаk masolinj va p07itj]1)l!

t.r.43]
ltr,l,!ll, l)liлdir in] vn ]л, - пlаssаlагпiпg tashkil ctUvchi]aгidir, Nisbiy

i 1,11 ll]lj]l li.tl1;l уагimо'qi

[6.44]

1,з va 1,0

лs1,1|пlсп,ik qo.shaloq yulduzlaг. Аstгоmеtrik qо'shа]оqlагdаl,,,,,,lll п1,1(kazi аtгоlidа lаqаt уогчiп tashkit etuvchislring огЬitаýiпil, ,ll1.1l lllunrkin, Дgаг kо'riпауоtgал kоmропспtапjпg nassasi Ьirоr
l,, ,l,,ll l, lDаsаlап, uning уогiluчсЬапl'gidап апiqlапsа, kо'riпmпS
1, ,]l,.lll]llll] llam пlitssasini алiqlаsа ]ro']adi.

llr lll yillh ilk Ьо. topilgalr as1lom.trik чо'shаlоq yulduz sirius edi, unnlgl ,.,ly l1,1lf,l{Jti o'ziga xos to'lqinsjmon ko'.inishga еяа. IJnine аtгоlidа kichii;
,,1,1 .,lj jl1,1l|,lJ dпЬ t l\m п qlllпLl J аlr л,.]t,l о'п vlld lп .U ;q lop||dI ti,l v Il l l г,1,11,1Il. Ushbu qo'shaloqпing yo'ldoshi Sirius В umumап уапgi гuгdаяl
l,,,]. , ,1,1,.,ч lJllll, 1,o'ljb, п,lпl

п. 1 2. п1 sп. Qo.s h а 1о q \ bte пп л i л|)
l. пц 1lIll I l1ii |пппl iу ,noso]ol лlогkаzi a|.o|ida

l |,,Il,Iltл|лhl|п.,4t ча,,|2 Ьегilgап чо|1I попl.лli д dа,l ln\ |-hlln,ll ll l:Ichuп!utlJuzlarпng vaziyatloппi
b|lgila!di

l , !l l.],ll llгhit.t ellipslari katta уагimо'qlаri
],l,,,.,.l1,1, lлill(t7igacha masofalariga !пuчоfi q:

ul 
=n'2az D1|

ntassasi h'sоЫаЬ topiladi,

Коmропспtаlагпiпg
alox'da m,ssа]агiпi lkkala
kоmропепtilаri п.ssа]аг
markazi atгotida harakatini
kUZatishlaгidan irniqlasa
bo'ladi, Boýh va yo'ldosh
!l va а? Ьо'lsjл, Bundan,

kD7atuvlaгdiln
muпlkiп, l(o'pyiIlrk muпt.l7lп]
kuzatuvlaгdan iоуdr]поgilп
holda yo']doshning гelyirlivbl l]t
orbitasi topiladi, 6.11 гаsDr{].]
l8:]0 yi]dagi { KattQ 4ynl
yulduzi Dlisolida qоihаlочпrпI]
daýtlabki olbjtasi ko'гinillri

оп)q]апgап.

уuldu7]агпiпg kцzatuvlari ftzо,"u,o,.,o"r, Xili]i] .,,,,., :,i,;::]1]:
procksiyasini hегаdi, bunda haqiqiy оrЬitапiлg vaz'yati ча 5bakIr
aпiqlanmaydi. Shuлdiу bo'lsadа, bosh yulduz nisbiy огЬ'tаDiпg tirk.IL
пчqlаsi.tа joylashishi lozim dеgап taxmindan ulalпi bjsob]ab гор'sh niuпrl,]lr
Воsh yU]duлing pfueksiyalirпgan пiýЬiу oгbitadagi hisоЫапgп; vaziyatldalj
chetlashi5hIaгi haqiq'y оrЬitапiп8 batafsl] oneпtatsiyasini nrpishga lmkoп

а =а|+а2.

МlБаlап, { l(о..а ,4уц yulduzi kоmропеФlагiпiпg mаssаlагi
ll llvl )ýll m пssаIагigа tengligi алiqlапgал.

6-11-fаsп 1aзoyi!d. ilkbor С Коца дjiq
q о \ h о hl] yu l d u ? j h i лg о. Ь tar i ku ntuv la п!ап

l908 l9l5 1920



6,1З пsпl sl. Is va u iп|] уо.ldоЫlПliпа fazodalrj l]чгаkаl ч|'l]чl

sirууогачiу ýlstеmаlаrпi ахtагis]r nraqsadi.ta Quyoshgir уаqjп г.ч]IilдiIl l
joyiaýhgan уuldU7]аrпiD8 xUsUsiy hагikirt|агi bata'sil о'r8алi Ь chiqildi,

Маsаlап, hitгakatlaгiпl ol.ganish огqаli 8аглагd ya]dU7i kоliпп],r
уо'kЬshlаrgа еgа deb gumоп q'linsada, boshqn yuldU7lilг ап ofidil Sayyol Jv L!
ýistc,nr].lI topilganicha yo'q, ulаг sрсktгоýkор'k kU7atuvlaг oгq]li hапr 1Jl11lrir
qilindl,

spektroskopik qo'shaloqlaгyu SpektIO5kopik qo'shaloq уuldu7l.rг (l)n
гаsпl) xatto епg kuChli tеlеskо|lагdа hаm kUzаоlяапdа i,akka yUldпzlJld.],
\UllljJdlllг Jпjгlо ul,.lпljЁ ,p,,лlllJ,l lпlп. l7,,l1 .l1.1 , o/gllllll, ,

-цJLl l,lll,,ljlkl ,релlJ ll qлth,l|J,| 'аяп \,1,1a tп1,1,1"llлl ur,t, l,M" ,,t
\4il,,]г \U,,Ju7lljllg \p"k,l, ,1,1,ioll,, ,,пр v1.1IlJl лг,lllвiJа ll \ll lb
paгchalanilr tuгiýhi anic]landi.

sрсktгзl chiZi.idagl l)орlсгсhа siljish rаdiп] tczli8iga to'g'ri рrорогsПDit]
Shцпdау ql]ib, spcktral chiziqlarning спg ku.hli ajla]iýh' kоmроl)епtаlагd.ll]
biri kuzatuvchiga yaqin]ashayot8anga, ikkiDch|ýicsa, u7оqlаshауоtяалgа лrl)\
Lp]trll,

5реktrаl chiziqlaгdagi о'7gагish davli уu]с]u7lагпiпя orbita] .lачгiпilj1l
U)lllt Бldll, Al,U,kl оlhll lпlпts lJlnd ,ы rJ7,\,r'.ljl Jnlql l},l д l]l U,l,,l"j,1
Llsu]i yotl, Kuzatilayotgan tcz]ik vhaqiqiy tezlikv0 Ьi|ап

[6,45)

лшпоsаьаtdа Ьоg']ап8ап, bu сгdа t kо'гish nuri hilап оrьitа tekisljll

l, l I ll^п .l.ll. ilqo Ч..l-о L 4,l, L.d 1 .1цо.]1f1,1L fLо ,iоо. D?l,.ап ] "Ll ,-.l lllj\lkk,,vakka l.\-dolldo l11,ooF,!.Lo1, па;" ,. J

li,,lll|!lnlI1talilri lnassa]aг markaZi эtгоfi.lэ dоiгачiу оrЬiи bo.vl.bl ,l ,l',||jIvl,| ,,jl|чlJcl||l,qnlolihPo,1ai1.1,LJгl,,l,,,"o,utr",,o r"u ьыr.,"' , ,l,,1 ,1 ,,ll,,, l l- ]]llJHn ,l," h,,l UuлJJ а U| | J J.h \ Uzal| |l vJ

o=o'Z

[6,46)
ll], ll) ( 1liчadi. l]aqiqiy огЬitаl tc7]l8i

2ап,.l'0,t р

lrll l l l1,1 /' l)гЬiGl dav..lir, [1].З] ,]а Ьiпоiп ku7atilayotgaIt огЬiгil tcztik

,, 2f,,| ýiп i
| Г bu't,al

l1,11,1lil (9,4) пi olib qo'yami7 va

{6,47]

2ra п 15lлi
| Р п, lпl2

, , 
lli tlo'lca klrlъmlz. КерIеrпiл8 U.hlп( hi qопчпidап loydalJnlb. mаs\аlаг

l]lllkчivil5i t€пRlаmаsiпl olamt7j

-j,b]r ф
\",,*,r| z"c

[6.48)
\r,, \|l, ||!\|,пр|}, qлlhll,,quJ l,.lnp,,пP1,1alallJ, n l,jl] 5г"kl,Jll, ,1,1ll,,l, llj]nl,v,llв,l,,l,j,,]lll, |,l L,,l,,,, l,,чl, /,,, ,,p,,oi,, n.l,li, l]i) lL,llr]].,l]lrdi mаss.iлг tlnksiy.r!i 5itагП]а taqit сhар tопrолrl:rgl xar]



qoladi, II holda kоmропепtаlагПriп8 mа5ýаlаri hanrda uлrumiv пlý,,
агiq1,1llп,,ll,',,Дяil |/k,|||,,,1,Il^пFпl,IlItJ||г" lj"(|1,1l,hlZiq1.1lkU]lll,,

"t _'l
hirm апi.] bo']adi, Unda {6,]7] dал quyiiia8i top'ladi, "] "2 , un,lan t",hч.,,,

m l,,J|,1l nl lJпаli"гlq,,,,ll,hl I пrЬ, r rJr,

LJni [6.4{]J ga olib чо'уiЬ, mos ravisl]da л, siл]i hamda лrl ýiлl i,]lL
aniqlnnishi nruп]kin, 

']unda 
огhitапlпg qiyali8i mа'lum bo']sa hirm, hJq]t] !

пrassitlarini aniqIab bo']maydi.

(6.47J dan qo'shaloqnDlg огЬitа o'lchamj yoki katta yarimolli 0 topili1ll
пrUпrkilr, anlqli8i esa, sini пiпд ko'paytiгuvchisiga bog'Iii] bo'ladi. Uпruпlll
holda qo'shaloq yu]duzlaпriл8 orbitalaгi dоiг.чiу cnras, oqlbatda у!qогп],]r!
ifodalarnri shu kо'riпishlагi boylcha qо'Uаh bo'lmayc]i. F.kýsепtгik офit,!].
ekssentгisiteti 0rtgап sагl tezlikniпg shakli oddiy sinuýo'dadan shunch.lL l,
lilqlалiЬ Ьоrаdi. ТеzlI]{пlпg о'Zgагi5I1 shakln]an eksscntrisjte1 hаm.lа P.l r,]sll
uzunlamasiaпЦ]anishi пlumkiп, lIlarni bilgan holda nrassa]aл tlnksiyJsi yl)l,
]loxid. kоmропспгаlапliпg mаssаlагi siri пiпg ko'paytiгuvchiJi irljiчiLll]
dirгaj.tslda.]aytir topilisbi mumkiп,

Yзqiп tcvaгakdagi yulcluzla.лi g sрсkгIlагiпi алjq tadqiqotlJ]l(J,llj
o'lch.rmi sаууогаl;rrdеk bo'l8aD bjI песhtа yo']dosb n)pitdi, ]995 20l),]
уillагdа m.ss.r]агl 0,1 d.rn 1З gасhа Yпрitеr nlassrl.r.i oгalig'ida hlil]]l l
yu7tag.l уаqiп.k7оýirууогаlаг ku7.rtjldi,

Fоtопlеtl,ik qo'sbaIoq yulduzlar, Fоtо!пеtгik qo'shaloqlaKla Uпruпtlу
уог(tiп]ikпiпg dачгiч о'zgагishlагi sistemadaяi kоmропспtэ1.IiIllj]]
hагаkаdагi (uГауli ke]ib chiqadi. odatda totomctгik Nltliklаr hiгi Ьiriпi to,si])
o'tadi]ar, Ьuпdа yorqin]ikпUrg о'zgаrishlап nataqat tutilisЛlali tUlaylj, bl k
уаqiп 

'oylash8an 
kоmропспLrlагi siltlaгi ko'tari]ish_pasayish eГIekti,1l]

sabahli ýhаk]lагiпiпg e]liPsoidal ko'rjnishga e8aligidan hаm sodiг et'lit]]
L]uпdау sisteпtalaгda kоmролсDtа].rп'пg Ьiri yoki lkka]asi hапr ko'tnгilish
лasayish tutay]i eltipsoidal shaklga kiг8ап bo']adl,

-о

(lJ])ll,пtiпg tUrli joylalfia shak]i buzil8an kопrропепtа siItinin8
Ill"i l.,ly,l],lпrdigiin yuzasi о'zg]гiЬ tuгаdi. Sirtidngi hагогаti hап kotaгil8a;i
l ,llllll],l,tl qisnlida раýtrоq lro.Iadi. Ushbu tаktогlэг birgaliiida

1,,,,ll lllkli.гiпiпg kichik о'zgагishlаriпi keitirib chj.]ar.di,
lll'\liuvch:rn qo'Shaloq]al,da огЬitа qiyaligi 90" gn yaqin bo']b-.lri ]oZim,l ,l,,l llllпdiy speklroskopik juftIiklalda qiyalik ma'lum bo.1ishi tufavli

,,, , , ,1,1l l ,,ll1,1liп1,1ll mull klл,
'l olllluvchan о'z8агuчсhап yuldu7ln.da yulduziy kattaliklaгt O'zgaгishil !|l ltlllký]ya:,.i siГatida taqdiпr eti]ishi ус,гqiпl'k еgri chiZig'l deb попriалаdi,

\,,,,| ,,ll1,1,1lt,,,сl,,h;llв'lпllя,ГikllqlkоlJ1,1lлL]J1 vllldJ/]_l J,h1,1 a,.,lt
, , , , , l 

" 
, i l l l , l r] l , Ь u l J i Дl!о1.1ца4t4,! F\ lUu/l \,l лd/'а,,]J /Jtlл4 l'r yLldllZlJ;

Лlв,l yUlduzIad, Algo] tuгidаgi tutuluvcbaл о'zgагuчсhпп уаldцz]аг
) . .- ,ll,hl ll vnk, л,ол| ) LlJu7, да.|]l оl]lг.,]r.1,1п п пg ,bu,io, i ,j"b,,,,lllllllll]ll, {)ачллiпg kaгtaglna qisn)ida гзчshалlik еgлi cbizig'i ;счагli, , , , , 1 , 1 , ] l l , , 1 , 1 .,l \ uldU a,Il а l n , ] U , , 

_ l , n 1 l , l l l,:r,ra,lr rz,rl.rl rc r rг"l,,l,,'\l,,ll,J1.1,,1,1l,,,l k,,lli,|L,,ZdJ,,|,r,l,,r,,r:,,,,n,,"

*
6.1 5- rosln. Alqol, l,n о лi по |] vo Kauo

1lП1lIlц |1u|гl hqlqп\h )l0,1 r lрпllоlшп
la\ hJпhl l!]l ) lhlаqlIrl L) г пl\llfu l
ТоачаJа.11 l а hч л Ql|.\hплlа o']dlrпi

l



nc'i,h,,lг],b lJ.l,,,l] r,,l.,lnu1,1 Дu/ll1,1d,, u|||,|"|| 1,1,, , , I l , , 
l , l l l l 

, l l l , l l,l:,]],_)li] 
"l:,", ,'r ,lll, h,r ,1luJullJq, l|\1,1lU .,I,,J,l /,l1,1,|,ll-ч],lllJJп k, ]|п .h,ч,,dl. во\l v,lJdl,., ,l ,,о |,,|,I lIl\|, I||':vUqlq /,gJnldil, |,,hIl,,q J,lmU q,,/ll,,Jl^,I kUnIl, It],,,|, |п, |,,, l

:]],q:,li]]lvi]1llk\l1,IllZiP,]1-1lllчLrm1,1,nlu1rIl,/Jli|JJl,(1,1tl1,1ll,,,чUlqlпгоq vUl0llz в|язlltпi д Ljlcktrlr'| п lт
i,,,иi,ry Li 

"]цil,,,".i"i,;'ii;:,,;';;;.:];I"*"nda 
sjstem,iDin8 uпluпrlу

\'llпl,п l,п| |гл,.|д tl| |Ь |, , dt ll ,hl ll l.,|1,1 voki qып,,l, l,,rIi\lIlb,, hn ,,|,,|,]|,,
!,;]п]:l]:l ll h, l,t ,,jBt,,,n,,b ,,"" b,,,g :'t,tt,q.uq , b""l, ,"n",,,i,li,,,, ,,',,,-U(lUllJPlд,, 1,1Uп,l1, 1 ,,kll.J,l ,llk L,lаlj ,rlcJ1,1d l,,i,,1 i",,,,r,r,,, ,kom|,oJn nl. ||lIlUп||v k, 'liпlп jv qUlld,Bin UlJll,Int,,vrra Вс pa7r,tг rr,,\olollll:l,J,\,,tli,лrn'r"pгrr,hrz,cru,rы",bi,,,,,,,,",,
vп\s tuЬ klzaLl1.1dj

,Al80l tuпdagi о'78аruчсhаDlаrdа пrlпiп]!пrlагпiл8 shaklidaп l)ll,,,qiyaligi haqida hаm ma'ltrmot o]ish лrUmkiп.

,, , 
М:гlmU|,|j,/ll]lц ,ja\oln,v]lвl v,,ld,lzl,j, ,lllL,Ij,1 l,,|,n ,, r

:лll,:,] i 
r_ ib"h,tsloJl|,лbJ,\llldl, hlJ vJqlгllg , /,,J_ ll ,m ,I,,,, ll

U'hl',ll,ilj , Г l.r,!,\ ,Jl.hа,,lLllпl ,ot,r,l, rnurrl,,rr, r] r,,,
:1l,:l,:,:1|hl 

п,J,,оl,,гl ,пlql,Inl|,,:l,hrrrr \,п|р"|,,,Il |||]||,|.d |,,,,,,,|,UjIjliInl.rJ|,|,n|,L|г,,b|,i,|,!ll,,Jllzl,-ll,Igl"o1,1,',,пlli l,|,q,,*hл,l,|.| |,

, 
Y1,1,1 l7lll vU.,IJl 1, 1,1l k1,1,1п o,,, 1,Ir',." Uп1,1q slпlоlя, |\,ll v.t, ,,,, l ,, l l, \,,l l1,1l ,l ,,z ,,.]j ,.l,,,||o , ,чr"пg"гt r п r,,"r p,}J,]b ]'', i ,:

,, 
,1, 1 ', ,,l,,ll,'l o,,di, qL\,,\llл,п, ,г,1| гl,q чu,,,,I| 

'",я,l",, 
,,,;.,,i,

],],l:,, 
, ,,,, lll l,Ijll.,ul L,urd,\ ""g;i,ib,,,,l,,,,j,,.,,,.,l,,",,;,i,;',i't;;,ij

i ,ii: ; , ,,'],iil:_:i ' 'a J vt,'n L, лJг,l,, hu ,lqa ,":",; 
",i,;;;

] ' ll,|,,|U,il\h1,1l lU, ,ы,,l|, |,laIJJJг,Ij U,,l,.tl,d,, h,,1,1 i,l ,,lяпl]l,Il,,,,,,1,1,1 
, l,n,{l,,plll,\ la\l,h,ll \n\l ,rl, л,,",,,J",, ,.,;;;;;;

"Il""",','. l'l\Jl,,ll u'lг"1,1 l1l r,,Ilпlпг ,||лр.,ч,,!| ,;,,;;ld,;",;":ll;;
v,,,,1,1,,, l1,1 \ ,ll,,rlll ,,l lllq, unvi||,|| ,а,',..,,n,, u,,n,,, ч..',;;:;;: ,,;;;,;л,,,,,,i,],,:]] 

]],:, 
lд ll ,,,l,NtlrL,,Jl\J|,п,Ijе,1l\llпlll]lql,|\l,mUmklп

l, 
l1,1д,rlu\,ll,,ll \,ll,'l17llJл,l,г a\o\|v kat,||^q, ,r llonnm HUll,va.Iv,\lLlr,,llK,jlK,1,1,,,l|,j,t,,JJгn,z,lxnl спп"rlll,,lJl,,чu"Ulч",,,о,".,,,,: 

". "ji,., "l]]j:l|',,l;;' l,j",,r,,, , ,",,,1.r 'ra.n ch,qr1 ,q,jJ 'р,пl, (,, ,,лр"" ,". ,""r," i,ji;',чlliпдап tU l,tlлth, лаsht 5Jnl,,,,яаl,|ч 1,1,,|linl ,,l,лt€l,n,,li П Y^'ll Я,l|аk"k lslJljлL {,JOU

,,,,,,1,1,::,''l ''",\u1.1Ll|Jl1,1ll,-kollll_Ll,]l ,\ lslца lll,,, h.lda ll"1l hell,J(l.,lчrlgdl, K.ntiд,,Ial\ry.] hоуl ha ЫгIлсl k,ýhi
l( llп lьо р,пl1,1,,, * ,, ,к,, ,*, ,.,..',j", i" 'llldiПJ'zдп|trиhа|lIl|гс||пlпl

|,",h,,":t,, l.л,",i. i,,,,,, :, ;x;i,:, ;i,,,;l]1 J;;: :,i : :;l:::; ;.i!J,l, \,п 4л,JJlj lo q,' BJ, l],, { 1,'Jn l,,, llq l,,, в, ;;;,; : ;;,,; ;"": ii.]uthull yetJr]l bu J.rdl vr un(l-rn kevll]yilr:, ,o|\ome'adl: v'] lq, v l']b, v I h,k, lV h,,,, ,,',,,, 
|,u, ,'"m,lr_\ll Ul \ l,] lP1,1lJ

b]ld jad ), Lla d 
",,ld",,; ",,;,;;,,', 

],';;; ; ;:^:i"] :;"l ":ljli:; т:,т;::
;':;l]:i;* "'" 1,1,n], l]J,II| ",t]\,,",,|",,,ч,;,,, |",.,;";,:,,;,,, l,"l,":;

6.а_ý. О.zgагuчсhап уuldчzlаг

, , О'zgJrччсhап mlqdоrlJг8а е8а Ьо'Igал vulduzlar О'zgаruчсhап yuldU7laldeb аъlИi,,YulduzЫ уо.qЙtigiа,g, Б'zgJrisЫаг bir incbi b",rib i" _'"r,оипdа, lу.hо__вгаь super уапgl yuldtlzi {Tycho в-h"ъ *;;".;:;
роtlаgjпdа Гl572J' vJ о celi lМiга) r'Ulduzi yoruP'llдi davгiv оэся,l,ь,Ku2ulganoa It5чбJ чечrораdа qачd etil8an, Kuzalisfi Iaaaлiqllsi nvoi;anKhlоllапо28JrUчсhап },ulduzlJг sonl dolmiv ravishda оrhь b,jijL в"е ;;";,kафlо8 tа}mlпап 40,000 o.zgaгuvchanli8i ma'Ium уоН sbubbali o'zgaliJvcb;.'),аlоuzlаrлi o'z ichlga oladl, То'е'гisiпi
ь,zg..ччспап l, b"ii.a"- к"..,'ь" ".:Ё;;'."#:i"ii",}:Ш1,,'1j*i'jj
yu]duznln8.fuzilБhi va yorqiлligi о'z8айdi, в" ыa",brib., iа,и, 

""к,,evolvUlsion laza]arda еЬгеmаl lez bo.iishi mumkin, BJ'll€чоlуuыоп еrjрhrdа davriv о'l8аrishlаг. mаsаIап, 1тlduzпiпg tashqIqaUaminiп8 pUl\Jtsiyalanishi hаm bo'li!hi mчmIdл



/],_ч|.,.,h,,J|,,,||t,| -k'|.,'ikll ,\,J-1,1\','\,lL l|, J|,|||L|]|,|е \|,,lI\ |,l, kl|а| | jd чl l, ra,,,z,,rrr,, rr r,,trat rl,,,,лi,,с l l,0, 1 lIlнal,,п-dll, ч,,I
,lllull. lчlJ|,,llрJll1,1l1е ,L,\lL \ul|,|s| , b,,,,,rb,,",," 

" 
hl,; i,L, ll,пn]l, lkl,5lll t llп Uilca l,,17ll,\h]Jl ,1, ll \.,l1,1l1 La,,l,,,,,lчпl1,1,"ll,,\lt .,,,*,,,,,,l,,;:,,,;;,,;,,;,",;u:|J,i.r'l],;'''';

гlJ,огllI|Jlt,,h,IJ,],г|п,,n||i.vo,.]|п|cIb,',,"h,",q,,],k"i,,,,',',,";, 
,,,',,va kLп(яLпо'7g.ll !vLh,]IJ,д,, n, r,,rr,.,,,,r,"ьагstегiаrihlsоыilпаdi, vаRспtgспрulýагlаriчirl{сп(r(]

U'7дагUчLhrл]iг Ud.]tdr ucllt.l J\,,ý v l,p.,, ,;,", ,,,,,;,," ;,;;;J,, ., :,i;:гl"i:;];,ri',J]i]i ii,li]гUll]Uч, hin Zз |luv, h |l|,,,| h|nJ| ъ.,,;Ь p","l ,,,, ,,,;,Jl\liv,1,'\hdl hl._l-||пllБ njJ|d,,n k ,lb .'_oJ, l]" ",я,,";'h;,,:;'i,/,-uLllp, -,,ll,h|, llJuldll/1,1J,lдlIl^,]l.Jnlld,jt',.,r,,",,"',g,,,^',r,,.,,,

':j" i"],1', ,"r:],,',,""" ",:ч,,,',,, b,t,,n n,at,, 
",,],,,, ",;;,l;;,,"i,,;,,,,/lJIuиrlпllldl lпг,l l,|,l,пlllд ,,/гlt,.,l v,lJl 

",, , 
,jk, , ,л,,, i, i;l,'',,l ь"g llq г,, -r,r, ,,, r,r,,, ,,' л ztsJlu\ l.",l ,.ld , . ,я ,,,,, ],rt . , ,, ,'qlllll]l1,1 lгь j,"ne,,vl,h, ," -,l,,,,,,l 

, о,,," 
.';,,^:,:,r ''''

о,J,,lu\l il пjаlдlJ ,lL г v l ,l i, ,|вiд, пl, ll t.,t,t, ,,i,,-\,livUгrlv,\,,,,,l],,l ,1,1lл Flа|,Б,| \,l,b l,U,чlп. |,tui,.,\ 
, , 

, 

/ _ , , 
l , . L I l l J lU.J .n1,1,,,,ч, л lJl,|,,l,,\.hlkL,,h' v,llUl, r,,ib, .r,r,,i,r:,

l hlJ ро,lll,ол, l l,',,,, hU,]lq,г г,, ,,1,1liq 1,1 \,,]l,, | ,,, lsistemalaming a'zosi ho'lib hisoыin].ri
Yalt,l \l, | ,, h|, -\||пUчJll U/гllll\,h,,пlаl лl,пlпllUl1 ll J,l, 1,1,1 ',чi,lчlпllkпllrg,izв,,пhr,rrп.]"еr рrilос,,п,. , . ", ". "; ; ,l;. ,: i,i,: ,ji ; ],i i ,,i,i];"." 

.'J: 
:];' li:: ], ] 

,!u],]ol, u,IllJlv vL1,1J,lll \,,l llll ',I llnul,|,v , ,,ll\h, . ,,лкi" ,,,,,,, ,j

:1.11i],_l "]] Qllv.,ll 1,1lll \1,1\l, J\i|ruv h] o,., ll\,l]a, hl.,,l,, l, l,,,,dlIlv,лl .'н,llu.,ilл],l,,l .l. ,пр m,llllnt ч|r, l-| ,LIgJIi| л ,l]JIl/|,,hJ ,hl lll,,(il lvJ lt,, 
" 

, ,,,,,,",,, v",,",,,,, ,,- , "lri, ,,, i, ;;1';,r;, , ; 
',;;:,,']'

JUH'].llll,rn8 Ult]bhlд,l ,iЬJh bo'lUv.hl kll, hl
о ;г,;,;"; -j...;;:"i;;:]'' :,,]:ii"i";] l;' ],ii"]})l,"i: }; l": :

,. i::]'л: I:l:|jl,"l lJ7b|Jllvlh|n||l. i,|.lчаl, :y,llal,,J\, ,,

;, 
ъ ,,,; y"t,,,,,"* \гпkl,,,] 1llllol ll п1,1с l.,|ч n ,,^,,',ь, ,, ,,,,, , 

'!,lA,l U7га1,1J,, ч, n,, , r,,l,|,, t,"гr,r,, 
",,, K,,i"r-y,, ,] ,,i,,,'", ,""1! ,], ,, t ,: Ьчlq,,п, m,Jl, \Г,lЫ|,j.|, pLl\,ll\|y,|],,|,,l,J|,

,lavl l vJJdU/ll1.1b \,l\U, ,\ , 'r , ,lUlJ, lя,, nlo}ll 'ladl, ll, 1,1k,]lr, 1t'l1.1 u"bJllJa U \,ll"дl-| ,.,l,.ha-,,,,ll,,lal,Ll,talj]all] r,lb,,;Lrl
',,,m |чпd ,mплI,|| |cbl)n1,1l, hJ,lol,,\lea т, n r,,.ri, 

'r""о,,",, 
,,,,|',,,l,,ldPrq",|)l,|,,ha Ь,,Л,I,,ll,,,l,jl,,,al ,,чёJ,,lIllг, l1,1ln пllч,ц,jl,п |,I

:j, 
ljlln (Li-ll,,vU,qln \UlqJll',лг1,1g 

".д,,, r,,,,,l,.,,",,r,r,n,.. ,,,,,n1ol',lIJJ1,1lne !UгFl1,oZ,lc,)J ,,l ,j,,,'_ чаl ,h lL ll 1,1 l1,1 lтllл pl l, l ;2,1l

'tJ1,1,|,|.jIZ1,1,пLllql,,lrЛ.lh,l IJоlпJlпп|,о,l ll,J|/| |l|,|\Jl\|\J d.lv|,,,,l|,,l,,j,1,1lIlkl]lлgtчlLlг,l ll llllд,,l.tl,,l;рl ,p"n,,,,,,,r;,"i,a""'.'-'''''l, ,',l/,l.,lq,J1,1lп,,lгl nul\als|\a pJv|,J, ,il, .,,rr";rгr,,,lt, n,u,nr,,n,, ,,,,,,, 
,,,J 

llJ I n'l,i1,1tnl lrлiпс о, .rr:r,br 1ua" l,",n r,o ,_or v",,,г,,i
,,,:,ll,\ltlIlп4_,о\|t,,ь"ь,,rп,".t,",,rur-,,,,,"..,",;,;,,;;;,, 

":;;:;;l,,,,,,lj,,ll1,lJl, Yu1,1J7гlll8 lоJчlлj,ql u1,1лн ",,*.,, ,,,".р, , ,,",,.,r".*r*,"l, Jil , lл,д'lJq, L а Т. L,

, 
:Illlll,|lуч,llЬ.ll.kll\{Fl||пF|а|Ulап|,IUL|,h|р.,7"Jll,hllrlуогчilll,|.л,пд

1,1,|,i/p,]Il\h,,,||gI ot,', i,"t,ui,o.t,,.i',,",,l-гu,в", дil,].,i,,,i,,,,v,,/,lnJ1,1a u , l-Jl.Ag ll uпlп8 la ilч, lJJ l lnll,,l i l, "ц"у,i, ,,.ii,K, , l l , , | 
| 
l , | , l п | rJ kаrпауэdl, Bosirn u vaot,i,; t

l,,,,||| |,,l/lll чlпа ч,;;;;,,j,il:;"kJ,nlUo 
b"llJl

,lt,r,,rlr,,lrл,urrbl,irr_bp,,,brii,,,'i*.,,,r",r, 'lrlPlvJ gJ-nino hIo'Ik||l'J
\,||,lul||г|,h/| чj..п|d|л l,FlJо,Еаl,гUllJlt1,1] rпll,q,)a!l nqllnl, lяl" l,,,,1,1,t, k,lllIlnq/,,hIikIlý.hJ||iidIlullllJn.J,,Ji 

1"rl ,,r,,, r,'b,"",,ir,,',],, l,,ll, 1,1 ,пllJ ho ]а olald]

, ЛlпDlо bl, Odatda, gaz qisilganda пoshaffot]ik ha(liqatan han katta bo']ib,|,,l,.l,|,,l,,, vndLlлd l,set,v ч,,rnrrr,.,,r,,,,g_" -",-"-" ,,,",,i,,а,",,,,l,,,1,1 Jj,,l ,пl\, \q|J |unza|nw|, ,,",l,, _,,",,,l",,,,,;,' ;;,,,;;;, llL,l|1,1'it]ld] iоуlаh8ап bo'l5a, iопiZаЕsiол 7оп,,,,,,,.," .,,, .*,a,,,,,,"'.,; ;;,:;;;,.:,l ii"l " чl 
i]",i i;i] lx ;ll]]ji:, l l l l1.1l1,1,,,l al lt,,,0L]n,л)00 ( b, l lll \ll;,,l,,, r,",,",", j""iir,",,,,,,,' il,,,lIl|||| ''|t лllрlJm,пdпlllч bultga llu ьuJlлll ,"h, l;;;;,;;B:;;|,i\ l]li ll,БlJcvLlIJdl

(i,l)hci.llaL I]ulýatsiya]aлnchi о'7оап
,,.,,,, ,,,i,,, , nl,t,",.lt ,, ь ,,r,'b ,,i".'i ;,.ub"", ,,"j,"]J,... i]iJ,i:, , i':li: ,.л,l:i| | ,, ,| |j.,,lll uh l ,ln-l elb""r,",, b""bb,,,"l, ut,,,:;.;];,'; ,"',,,'u; u];;;,,];
'1,1llll,| |l||Dl||Ud,|||lin,l /,,,mlчdolIlln,|,|sl_Ll,n,,r,,y,,,,ъl,r,,,,,,,",","*
|,,Lll l,jцll l,/ чпrчllJп ll,,h vJ lllldln l,,,vl, *r,,,,.o ,,,,,,,"-,,",,i,, Il,,1,1,,llllilБ dlчгl v_ ,lb,nl\u| пlоJ^гllч,l'пl t",.,"',iц ;;i;;;J,;,l ,|,1,|illilk пrJv]Uti bO'Jlb, ll l91z vildJ.pl,,ц,,, hl l;la,,,;, ;,;",;",;,i,ji':]ll:ji";,-,1,J,,1:::]n,,: 

],,:,tl.,,, ,lR,,\п, l,,lbl Invdj]"1|lj vu,d| i;;.;" ;";";,i;il'i;.;, ,l ,1,1lh,,1,1lг, ha Ьп'lд lll llld-olall, U jl hdýп lllUлl, lп,



,
?,

:1!

_=

1,1,],ll1,1лadi- UIаг shагsiпrоп уu]duzlагklаstегlагidа juda umumiy, shuлiпg
,! ]ltlil (l lsthb klasteгo'zga] uчсhап]аr deb аtаlаг etli, -

l]lt l,угJе уlldUzlагпiпg absolyut лliqdori tахmlпап Mvv= 0.{i r 0,З,
,' ,l lllllц l, ll lU,l qU р 

" 
q lllb JvlI] lJlJ,l h,| \ll 0\h v l mJý\,,gJ ,,е |, \ , \hUп]пв

l1,1ll]п 
,llit xll, ge]iy yadrcda eпdigina уопа boshlagan cvotyuts;or rааgil,,l]'li kdndi. RR Lугае о'zgагччсhапlагiпiпg absolrut пrкцiоrtаrl mа'rЙ

ll, lll l)i lrclnm, u]al slrаБПпоп klаstсrlаrgасhа Ьо'lgап mas<ltanr aпiqlashtla
l,,yl1.1lilllllishi mumkin,

li7ik о'Zgагuчсhал yLllduzlar гачýhал]iklаrпiпg o'zgariýhi, shD
у,llll1,1,1гпlпg (]а'гidа kcchadigan ijzik jагауолlаr bisobiga Бо'lааi_ ГiziК

r,,lll\,hln vLldU/ll,, .J\sгJnlll,Jall1,11c U'7].,.lSli чll,|рl.*ь,, !,"1,1,
|",l,,,Il iv,,1,1|||,\ll| \ 1,1Up.,vo'7гJtul,i1,1nvjlJu71,1l__ho'',nadl,

Pulstýiyalatluvcbi о.zеагuчсhап yUlduzlar _ гачýЬалliklагiпiлg Ьiг
l , ll,)пldr (mе'уогdа] o'zgar'shj bilirn хагаktеrlапаdl, Bu хitdаgiо'zяаruчihзп
t,,1,1l1,1,,l1l,Ё l пSлJ,1,1Ь|аllпllq ,J78Jl,.h, ,,,"\Jl, J агпlrts \lll
,],ll1.1lпliгiпПlg pu]satsiyalanishi hisobi8a Ьi]'lяапi uСbun hаm uIаг;uпilJч
, , , , l 1 , 1 , 1 

, 
1 п 

' 

l , |,U,.ll..\J,,.п1,1j tUl lv,l bllпl]Jv \UldU/l,Jпlлg laolJ\llll
,,r!,lyl)1I].lnda, ulагпiDg yorqinligi va tеmрсrаtLtгаsi nlaksUnu;ga eriýhadi,
,,l 

, 1,1,,, pl,ltlJ\dv.lg,IllL]J ,v | пl vl,|.l l. \lql1,1lUIP,,пJ ll 
". 

, ,-,q nr,", , ,
l,,,,|,,,ll k,lll,,\Jd, н,,,,,,,to'.nL,l,hr 1,,glt v,lt, ll }U1.1Uzjll,,1,1 lli,i1,1np
,, ,l ,ll,l \,, l, ч.hJпllр],,,lпll,. .'/B_l1,1, .l,, l|1,|b,l P.l,, ч,lvld,_l llt,lJ,bJ

sOftidlаг l avs haл]ikla гiпiпg cgгi]igi alohida shakIga сgа bc,'lib, ulпглiп8
,,t],,ly k,llaliklaridan hi5оЬlап8ап yulduz kattaliklaлnring vaqt bo'yichi

,, /l1,1lish dnv]laгi Ьiг necha sutkadan hir пссhа unlab stH,"gicbu 
"t"ai.li lL\h,nn,gininя сgгiligi Scfiy yu]clu7 tuгkuпri Б slлiпg о'zgагishigа

, . || |,'Ilц,I U,lIUл ll llп blln,l l\ !U,dllZlal ,nlF,,l,al о.о ,,,,,', ui. ."r",,LЙ,
l,,y,l1.1llligiпlng o'z8nrisbi0,1 dan 2,0 yulduz knttali8iga qаdаг bo'la.li.

s.Jiidlaг ravshanliginiDg maksiпtumida t] sPckh..l Siлfgа пrапsuЬ yulduzl,, l1,1 ll1,1l Lolih, (, К.lпliаl18l nr,t,,,byuta,r, Кгrlr,l.Ыпr,,,,l, l1,1\\hJпllЧllrl,,lпq bUпJiv U/8all.h., !UlduZ lFmр,,IJlU|1\|л]пF
, li llr,l l500 8lndusga o'zgaгishiga mоý kcladi sеfекilаг spektгid;
l,/llllxdignnchiziq]ar,ularniлgravshanliklariningo'zgaгishigamosiavishda
,ll7ll v.t hiпаt_ihа tomonga siljib turadi. L]uлdау siljishl;г hап clavriy,ll ll((.гнп еgа bo'lib, q'zi] siljishniп8 maksiлlumi _ sefeid гачshапliяiпjпg
,,,|,j1,1j1,1lllц l, blпJlihJ ýllii5Ггlпts In,]k\lmulll, F\i _ v.]jduz l,tr.hапllqlл,п;
,l, ll.,llпuпli8а to'g'гi kcladi, sefcidla.пing dачг]аri va rачshал]iklагi oiasida
l, lll1,1лlsh mavjUd bo'lih, ulагпiDg гачshапliklаriп'пg oгtishi dачг]агiл'пg

] l l,,lll(lJ o'z aksini topadl,
5(,lс]dlаг t] va С Siпflаrgа kiгUvchi gigant va о'tаяigапt yUldLrzla.

l, , ,l , ,',,1 ulJl,,l, lia| |kl,n"|j| /dJr l,Бlq l, J"A| ,hч, kI J|J. h u| ,|, Il1,1tlЁ ,1,1lUnl 1,ot

6.1 ?-rasпl cePheiah] г чсhDл dоч yal qпniI Ьоз'lапj\ hI

, 
ql,чllчоl,,'d Il'kdllg,ln ndl!,l р, ll ,цd d,,vll r,l1,1,,, ,1]l,k,,,

b,,p'l1| вп,Ь,,,] jлm,ld,lll ч, ldl,/гllБ U,,-|,ll tl J-l1l! J1,11Ё: i|,лl
,,l i.g Um1,1л \ tUl,q tlllP е,, ). ,1'l,.], \llu,1.1 l\ q l L ,,,," ; 

",,, 
,,

Irll alývJi,1 lUйhjц]Jllzl, ldjг vl\,,гq.,,l,Pl,',r,,,n,i,',o,,,i,,,, n,,,r,,,
еkJп]lдlлi El5hUnl5ll mUntkln,

, 
K]assik {cphei.llarniлg Iпiqdогi М ча dJvгi Р 70rasmda kol\atilgJn, ]\4

vit ]og.P о'гtаs'dаgi Ьоg'lапish chi7iql'. ЛпrDо, qandaydiг qjynl)lgach,t,
,,|"rF|,1||г \Jrq|,|,Bl l,,n8,',ljl haln Ь,г'l,j h",lil k,,ilпl !,l];l l,,
уогqiппrq, W vi.giDis YuldUzlati- 1952 yi]da Waltcr Baad. haqiфnlr iklrtipdi8i фрhе lаг mavjudliginl ta'kidladi: k].tsik cephcidlar ,. wvi.g,",
\'ldlllll", J"kll,, llIj пlпj dl\l{,,,q,гlik UU, ,,,lь1-1ц,, L,,J},,,пdJl ,,1, 1

',.,,l"llJNгd"Ё| !v\ l)ulol,Zlal ,l,uп" l lп ,\ РF,| ..hl l],,,l ,,1,1l ,,|_| ,

,lj],ll ,II L' ||ч,|,,,,,I ak,,,l],l/nч,B1,IdloqIlý]k,,ph,ld1,1 ч;,L8ll jl
:ii:. U11l.k ],l! и1 v1\ l vlJlJJ ,l lr PLl1,|, IJ d,Iг| ,j,l1 vU]Jll/1,1, ,,k lпllgl llll,,,l
l,, llb,]|lq,lJ Лп,h{ц, г | lйq lida п'_Бd1,1t.п lп,,|,1llпЁ ll lrl k',l,\l, J\, l l,|,,

, 
Irldlпlu цv.J d,,\t - ч.-ч|г||k l,UP',,n|.h pp'jnlJl l,,llлс JlJl kpJl l l,.u.l.uп hlлl l,vd,,IJnlJj, Вuпlлв гl.,iп |d, ].|,|,,;k ,"|.l,,1,1,,,,г.',,, Ь. _,',,masotajUda kam bo'Iih chiqdi, Маsэlпп, And.orneda СаlаktikаsЙасhа bo'|;J,l

'',,nl,IklJ\ |ьllг|l,]J||,|,lлlgJJ,Uj-nP,ll),J , hLгk,1,1ч,Il Ll ll'лu n,.,Il,Lk'1 ,|.hi ll,h,lll ),,lагll,||d чоJчlп L,U'll,,,l ь,,lK, l,J\t \,llqll ' l
h,q'lл,hlпlпd lо'd'],lоч.Jl,, llU,n lU) dJl lnllдJljJn J lnha.l.,пapr.."ll
n,,,tUla|,|" Ik1, 1,,п| hi k,lJ\ bU''dl, tJ|гол Y^'Il_dl,1l Lо'lqlп ,lj,,\J1, 1lo'zgartirih ýhаггЬо'lлlаdi, chunki u]агп lg с,.lсhаshiагi bosh(| l
mсtоdl.tгgааsо]зDзап cdi,

, RR L\JJ, )1,1,1l],llti. г,ll.J ,,) llапll\,h] о'",,llп,|-п v,l|,|,,7||lJl
U ll,г,1,1 пllhllп .l,|.,l RК 'yl ,,, vj'd,l:,j, ll.,1,1lnlJ, U|,,ll,]l
v0 qlnllkl,]rJlnP Urrnlr.ll,al| , e11lI ldl,,lпlllt l л,,Ь,,,ап l l, h lplo,1, л,l,,,,| ,
1,1l, 1i,]Jагг,, l,l1 ] ,ч, | ' l l t п i J l c , l l v , - l l l 

, 
, , l 1 Ll,ч lгUч hl- !,,l Е, l;l,\\\v!]duzhгgtr o'7shaslr l]lt Lугас vll]da7lir hаm !агi дuгuh ll vuklu7],rl



RR Lira tipidagi о'zgагuчсhап yulduzlat, Л sреk(гаl ý]nfigJ kl r!Ilr
gigапt yulduzlal bo'lib, гачshапliдiлIпg о'7gJгish iпtсгчаli 1 dап Z yul(lil:
kittaligi8r qidar ho'ladi, Sрсktгаl siлl]агiлiпg o'Zgallshi А va Г siпtl.rг hlll]r
Clrcgaгalanadi, I]u tjpdJgi ytlldu7larning ravslraпliklaI in iпg о'zgагЬh (l.vlL
0,05 slrtkadan ],2 sutkagacha bo']ib, juda katta aniq]lk Ьilап kU7aгilndi,

Sctcyyu]duz tuгkumhing l] yokl Katta ltvuldU7 turlnuninnlg Р sitipidJ]]L
fizik о'zgагuчсhап yuldu7laг - гачshапligПriпg egrihgi bo'yicha RR t]рi(l,ц]L
yulduzlaг i es]atsada, чогqiпliglпillg juda kап o'zgarishi [0,2 yuldll/
katta]igK]a] Ьilап u]aгdirll f:rгqlrnndl, Вu tipdagi yu]d uzlагпiпg o'zgal isb drчl l

3 soatdan aJ soatgacha ЬогiЬ, sefeld]aгnikl kirbj, гаvshirDliklагiDiпg o'78alisl],
d.rvriga bog'],q bo'iadi,

SачI yUldu2 turkunrnrilr8 Rv tipida8i yu]duzlat гavshJ ligl ill1l
о'z8агish dачгi пisЬаtап doiпiyli8i bilan boshq] tIpdngi fi7ik о'zgагu!,сhilл
yulduzhгdJn fuгq qiladi. t]larning dачгi :]0 sutkadan ]50 slrtkagachJ hопl)
гavshanlik]il.i :] yuldU7 kэttaligiga qаdаг о'zgагаdi, l]п 1ipdagiyuldUZ]J lll!1]

spcktгal o'zg]гislr cheд.traýl С'ýiпidап К siDfвacha Ьоrаdi,
l(it yu]duZ lu.kUmidigi MlLr tip irlagi yu kluzlаг, lzlln dачгli о'zgагullh.lп

y!lduzlardan bo']tb, ulагпiпg о'7gапsh davri 80 sltkadan 1000 va uпd,]п
огtiq sutkagJcha Ьогаdi, Itavsbanliginjng O'Zgnгish a'nplitUdrsi esa 2,5 yuldu7
katt.lligigncha etаdi, Intndэr/ yUldu7laг уогqiпligiпiпg пLtks'mumida ull]l]l]
ýtr.ktгidi tavshanlignriпg m'nlnrumlda kuzirtllgnn,n.tэll сhi7iqlагi о'пr]пl
чоdогоdDiп8 c!nission сhi7Цlаl i oladi,

Еgizаklаг yulduz tuгkumidagi U {lpidaдi eruptiv о'7gагuчсlri!,
уultluZ]аг v ча Д slIlПgil k|гjЬ, уогqiпliklагi пisЬаtап kam о'Z8]гаdlg,]п

уU]dU7lагdiг, Вiго.t Ьа'zал Ьuпdау уulduzhlплlg гачýhапlig, ] 2 kUп ichid. 2

dа б ytr]dL]7 kattaligigacha ortadi va Ьir лесhа kundan sо'пg о', holilil],l

Kit щIduz tuгkumidagi Uv tipidagi mittivulduzl.rг М sp.kn,alsintlg,
kiruvchi егuрtiч о'zgагuчсhап чuldцzlаr bo']lb, Ьа',ал juda q,sqa dаVгLi
chaqпashlanri Ьоshidап kcchiIadi, chaqnash paytlda t,la.nnrg гavshanligi l 1,

yulduz kattnligiga.ha o'7gala.ii, Сhаqпаsh bU лесhа о'п minutchn dачол!
еtсапl ho]da fiiniinil chaqnash boshlaпishidan Ьп песhа sek nd kc!]l1
nlaksimuпrg.r etadi,

l,,i1,1lll, lltпdау chaqлrslrlai пtаZkur yuldu7laгdan u]оqtlгilgап р]аzmапiп8
1,1,tr|lllllishi [егuрstsiуа) bilan t!ýhuntiI,ilgani uсhUп hалr Ll].tг егuрtiч

/|l.rltivchnn уulduzlаг deh yuritiladi. Егuрtiч о'7gапrчсhiл уulduZlагпiпg
у,lllлl(liD ko'pi Aravakash yu]duz nlrkuпrinlng RW tipnlagi уt]du7lэгdir,
llllll1.1v (ipdag' о'zgагuчсhап уulduz]агпiлg ravsbanligi shu qаdаr noto'g'ri
,i7l,llildiki, Datijada hech qалdау qопuпiу.t bilan bu о'zgагЬ-'hпi belgilah
lл) lпli,ydi. Аr:lчпkаshпiпg ItW tiPidagi пra'lLtm Ьir yu]duz ravýhanligi ba'znn
|,1,1,1 ll7 (1 soatda 1yuldllz kattaligign) о'zgагgапihоtd4 ha'2an ]ц]а sekin [1
,llll(,п1,1 (),1 yulduz kattaligtga) о'zgаrаdi. tjmuman Ь!лdау yulduzlarda
1,1vlll,пllikning o'zgarish amplitudasi 0,1 dan З yulduz kattaligigacba borishi
llllllпkjп, I]Ll xil fi7ik о'zgагuчсЬап yuldUzlarning ko'Pchiligi G spcko.al
,ll)l]tj,lgi yuldUzlar bo'lib, laqat аугiпПагigiпп v siniidaп М siпЛgасhа

()'1Jyangi yuIdU7liг _ eruptiv о'zgагuчсhi уLtklцzlаг bo'lib, yorqinIi8i
l,,,,ltjll о'Zgагuчсhi Ichaqnovchi) уulduzlагitiг, Llaпling сh.цпа5h]аri роrtlаsh
lr1,1,1,Lдil ho'Iadi- Роrtlаýh tulayli Ьuпdау yUldu7laгning гavsbanligi Ьir nccha
11llll ll ,vomida o'nlnb miliion mаrга огtаdi y.rni yulduZ kattaliзi о'п]аh yuldu7
lt,ll1,1llдiHr orrrdi, YulduZ oiz гачshапligiпiпg maksimumiga сгishgапdа, о'71

|,,ч].l.,hвJп G]hktika гavshan]igig:r, uпdап Ьаm Ьiг nc.hir mJrtn ko'p
,,!,,l1.11,1ikka еgа bo']adi va гачshilпligiппlg nlaksiпruпr]da, uпlпg absolyUt
yrl]lll17 kittaligi 18 dan to -19 yuldu7 kirti.il8ig.tcha ctadi, o'tayaDgi
ч1,1lll17l.!г о'7 уоцiпligiпiпg lnaksimUmlga, роr(lаsh уuz Ьегgапdап kсуiп 2 ,]

l, ,l( l l)'lдJCh cгishadi va so'trgra Ьiг песhа оу davomid] Uning yorqin]lgi 25_
lI) ll,illti kaпrJyadi, Сhаqлаsh davonrida, o't.]yangi уцlduzlаг umuлriy
,r,il],llll!h cлcI8iyasi 10{']-l0 а9 егggасhа ctadi.

(! IJ ý' {5 ýti !'irrrc !mlп}
6- 1 3 -rasn, Yа п! i уu l.|uz уоlчпПig Пliпg o'zga Л h i

Mi'lUm galaktikada o'гayaDgiyuldtlzlaгning.haqnashi, taxininan 100 y'l
l,llllil ]_2 mагtа8iпа bo'lishi mumkin. Тагiхdа bizпing calaktikamizda hаm

6,9-ý, Yan8i va о'tауапgi yulduzlar

I),Llltiv о'7gагuчсhап yu l.]uzlal -asosan nlitti yu]dtlzlitr bo'lib, UlrrDi ll
о'Zgагuчсhап]lgi, vnqli vi.]rl hil.nr qaytalaпuvchi сЬ]qпаsh ko'riпishi,ll

l|lпl
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vII-Ьоь,GАLАкТIкА AsTRoNoMtYAsl AsosLARI

7.1-ý. sоmоп Yo.|i Galaktikasi va t!ning ichki tuziliýhi
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,],l\lll!J',,l \,, ll\,lZ\дlhad,,U,l1onPaqJIa,_Д v1.1Ju7ll,л,I| ||,nl|| \ ol |ч 'jIlppl\, 1,1,Illq lл u, lп v^'ltsJ о r}h, 1,1|,',nIoIl')oj|IJjqal,,|\j lJ ц ll в']| vulUU:lJ,o,,Jl r,. hkrl r,,рgагir,, i,",rlh
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)ceLl. енl-и

7-1 rоsп Вilлiп! galaklikonl?пilg kailniпБhi

Galaktikaпliz trtzi]b,hi bo'ylcha u mагt(а7lу уаdго, atгot]da ell]|)lll
ko'Iinish8J с8а Ьо'lgап balj deb аtаluчсhi qavaгiq qisnr, ekvatoгir] disk
sо'пgга 8alo va nlhoyat tоjdал iborat, Uпiпв db-.k tekls]igid, rsIf ,rL

spiralsimon tаппоq!аг kuzatiladi Galaktikaпt'Znnlg пlагkа7idigl уаdгоs] Q,ll ,

yuldlz tuгkuпti8а ргосksiуа]ап'Ь, u bu yo'nalishda8i nravjud qor.rljlli
Гuпrапliklаг tUtayli bizga koi,inmaydi, lntl'aqiZi] лuгlагd. uлi ka7,11 . j

maгkaziy уаdго qislllioiлg burchak]i o'lchami tахпriлап ЬП.пссhа gгilll1,1]
t.tshki] qiiis]li апiч]ал8ал,

Galaktikanri7, 5inllgit kо'га, sрiгаI ga]nktika bo'lib, Uning пrаrkаziу ! isлjlI l L

tkkita sрiгаl Lаглlоqпi ulah tuгllvchi Ьаr I ulagi.h ] bO.Iigi uсhuп uпl Sl] SilllLl
kn,itish taklil qiliDmoqda. Uпiпg marka2id.t о'lсhапli 10 pk alrot]dagi (,,.
ауlапuчсhi oh'ekt knzntiladi. t], qUyuq gaz сhаDg пrаtегiуа bilan о'гаll!] l

hапdа чltrаЬiпаlЪhа va kо'7gа kо'гiпаdigап пuгlаrпi kuchli vUtadiд,] l

yuldu7larning o'ta zich to'daýlga o'xshaydi, ShUningdek u, tabiati iihatid,|]r
Ьiz8з hozi.cha huгUпlау попt.t']uп ob'ckt bo'l'shi lram chtimoldan holi слlil
Lcknr Galaktjkaпri7 уаdгоýi markazi.ta massasi taxminaD kamida 4 milliI)ll
Quyosh лlassasi8a yaqln Ьо']gап qога оlа nlavjud d.h hisoblaпrnoqda. ShulI
ayt'b o'tish о'гiпliki, massiv yu]duzlar evo]yusiyasiniп8 охiгi qога о'rа bi1,1]L

yakunlanib, Ga]aktikamizning bosbqa qisлllarida8i Ьuп{1пу о'гаlаr son] t] l

песЬа millionni tasbkit qil:rd', Ga]aktika mзгkаZПlап :l kpk nirsolJd l.

radioastronomik mctod уогdапidа, mагkаrdаD chetga tоmоп S0 knr/s te7]l l
bilan kепgауауоt8ап vodorod хаlqаsiпiD8 s h ohobchasi topilgan.

i]alaktikaпt'z diskiniлg Quyosh joy оlgап.]iýпi ao,Ofida bir песhа ýpiJili
tагпrоqlпг tорilgал bo'lib, ulаг Ьо'у]аh yosh уulduztаглiпg talqoqsiпюrl
to'da]ilгi, уuk]uzlаrаrо gаZ_сhапg mаtсгiуа, уuЬduzlагпiDg ГU8'lliSh o'choчlilL

7-2 rаsп cu!akriIoпIz tu2nbhI

,,М,Б,l]хл oIioD ya]d!7 LurkuDrida joyl.tshgan yosh va tuгli чаупоqLllllll1,1l ,Фlхл engi,, cleb aгatllvchi tаг оqлi hosil qiliI], uпiпg biг.:h;lidti
1)rly{)sh,OvlashJdi, l]uпdал tiýhqaliзnlaktikinliz.la ynna ll(liiyi;k tагп]очlаr

(].п,s спеi taпnog'i lcalaktikn nraлknzi toпlonda] ча trcгsey гагпrоg'i
l(, l1.1l{Iik.l пrагkJ7idап qJ]ama qагshitопlоп.iа]пlltg nlaVju.lligilпчla.di (7']2

7.2,ý. calaktikanrizD iпg tash kil etuvchilaгi.

l)(!паL calaktikaпriznin8 katta masshtnbcla8i ichki nrzi]ishi irsosaл
ll],l'luп, yupqa disk, unl g nraгkazida kichik чаdго, atlofida qafariq balj, disl(ni
,i1,It, tmUvchi пisЬаtал katta c]l'psoidal galo va Llltdan k;yin ;lkan k,jdan
,I!,;lt сkап. ttuzatuvla,la ko'].a, uýhbu hаг Ьiг qismning o'Zinnr8 ауluп bo;hqa
lIl\l!(l:l dеуагli uсhгапrауdigап ob'ektlari mavjud, Lckin hоZiгсhа, o.zaI:ol*l ll']11,1qrlJv,lllq<,nlIJJli,PlllJiJl,qIjl,,lll-,llts,|,llclnlyU!,lll.n]n,l,,,
l,, ,,,l"l l |; ll l1,1lkiln,/ l"lkIhl , J LU. l]l, lll J]h,,l,d,ln 1,1,i ./ li lJ. hl,il ctl.\.llllJ., ,ji,,,l,,]Jг,lll,п,l],,пil1, а7lgl \hUl,d,ll,J ll,,lJa blг,.1i,llllJl l,.klл,l,:
l,,/,lllllna\dl ,,|,,k,,rl,,t't,,, п,m, l,hl,|| tJ \l ,l,, lJ\l llllruv(hlh ос.
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N,", пiпg qiy,nirtlarinl K]]ishtiгib, Quуоshdап U7oqlashayotgaп baп]rJ

уо'D.Пjýhlагdа, уUlduzlJгпiлg zichli8i kaпl:)yib Ьогishi ma'lUm bo'ladi, Лg]l
yo'nalisb Ьо'уiсhп, уul&lzlагаrо Ьо'shlцdа пuгпiпg yLltilislr ауtаrli bo'lnris.l,
hUпdап Gаlаktikалri7пiпg chek]anganligi haqida Inu]ohaza k.lib chlqad',

Qiliпgал mulohаzаlаг, aslida nisbatan пuгаkkаh mаsаlалi ссhЬh uchl
уапа bir asos bo'latii xolos, i]Ll nrasala, aslida, уulduzlаг hU.хii уогqпrllkkа еgr
cntas]igjni va kuzatish nalijalaii уulduz]агаго muhit tonronidan sеzitагli
о'zзагtiril'shiпi hisobga olishi tuf;yli juda murrkkab пlаsаlа]агdап saпaladi. BU
пrаsаlапi hаl qllishda, turli yoгqinlikdagi yukhtzlaг uchun fazoni mа'l пl
rohasida И dап nr}] absolyutyu]duz kaLtali8igacha hо']8ап yukluzlaг, unrUпrl-}'

уUlduz]аг sonining чапсhа miqdогiпj ta5hkil ctishini hisobga oladiganyolqИ/I/.
funkiyasi" Q|llI deb atahlvchl kattaiik kiлitiladi, А8аr ус!гчiпlik tuлksiyisl
па'luпr bo']sa, u hо]dа, n].li mаsоfаiагdа у!lduzlагпiпg zichIig]ni hi5oblash
nlasaIa,rl, Ina'lum qiу'псhjliklаlgаqагапrау, h.lqilsa Ьо']аdiяап maýaladiг,

Дпlаldа bu лrа5а]а tuгliсhа hal qllingan bo'lib, calakt'kamiZ Simm.tпчi
tekisligi dcyiluvchi .sosiy tckis]igi8a ntsbltan dеуагli s'mфеh ik ko'гilrishda8i,
quth]all siqilgап kol'inishga еgа, Sоп]оп Yо'llлiпg o'гta.hizig'i bi]an d.ya i

mоý kclaiii8an va оsmоп sf.rasi lrilaп kcsish8aпd.r, hosil qiladigaп kirttiI
.lylanasi Balaktik сkчагог deyiladi, Ма7kuг sisteпlanin8 mэгkir7i, citlaktlkJ
nrarkazi dcyilib, ! Quyosh sistcnrasidan чагаgалdа, Qavs yulduz tuгkUпlц|l
pгoeksiyalanadi, Uпiпg сkчаtогiаl koоrdiлаtаlаri, nros ravishda 0= 17l 10i', j
= _ 29 lli tashki] qiladi,

calaktika markaZiga yaqinlashgan sауiл yuldll7iy Zichlik огtih bolirll
Shапdау ql]lb Galaktikad.r yulduzlaгniltg zlchligi, !пiпg tekisligi уа uоiп!
,l,,,гhl,ь4lчlлп,lllhЬUt,.h\|l,u,lч,lll.,|.,gI

Yulduzlаг zicЫigioi, uпiпg keskiп kаmауа.tiяап mаsоfаlагiпi hamd,]
Quyosh аtгоf' zollasida aпiql:rsh, GalaktikanrizDillg о'lсhаmlагi h.n]id.]
mа']uпlоt hегаdi, Лпiqlапishiсhа, Quуоsh, calaktika marka7idan qагiпl,!
qагshi tоп,опdа yotuv.hi UDing .hcga.asi8acha masofa.sa 5 лriпg pk Ьilrл
xaлaktc.lanndi, 8uпdап GaIaktikamizлillg diamet.i З0 kpk atrofida ekanilgr
пla'lunr bo'iadi. Quyosbnins С.liktikа сkчаtогiа] tekis]igjdan uzoqligi es.t 25
р l,!,l,,ll r\1,1lnu]lv чU,l,l,,п,,,пq |]'J ]lk il , l ld ,

DemnL GalaktikaDing katta disk qisnini tashkil ctgan ob'ekt]ari_ {] va ]l
sPect,,al siлt]gа kiгUчсhi yulduzlari, sefeidlnI' tпrчоq yutduz to'dalari, o.tavanl]L
yuldUzlanriлg 2 rusLrпtli]aгi va yutduz :rssotsiyalaп, ca]aktika tckislig .l
yotuvchi yupqa qalinlikilagi tckis]'k bilan сhс8аrа]апgал fazoda joyiash.l(]l
t7,zj'asm], BU оЬ'еktlаг baqida gap kctganda, U]аrпiпg Gаlаktikапlizлiпц
гckis1,8i ý'stcлlacha slning ob'ckгlari deb eslanadi,

,]l||,,, 
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7.3_ý. Quyoýh siýtemasini пg хагаkаti
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, г ,,,1,|L lll .,,l, l,,,llcl 1,,,l d,l .,lгlItsаll m17J l Ь, l,Ir l,ll lli ,| r,,, v,jPl vl]'du, ], l гп,п, 1.1.J lll\h, .Jn ,| ,l lv1,1,, лgаl
1,11,111rl(iпlidagi yu]du7]ar tezljklirгiлing kоmропспtаlаriоi б:у.z(l, I] N] ) dch olsak, u xo]da Ga]aktika iп.гsiуа п.tгkаziпi aniqlJsh uсhuD
,i lyilLlяi 1оппu]аdап lovdalanil]dl,

Iб =Iy, =Iz, =О

, , 
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hoýil ho'ladi. Bu fоrmulа yordamida Quyosh kоогdiпаЫагiпi aniqlab
bo'lmaydi, chunН hаmmа }alduzlarning tezliklaгi komponentalaгi malum
еmаs, Shun'ng uchun joyning inersira markazi tuýhunchasini kiгitamiz va
n<<N deb olinadi.

t7.11]

Bu gгUрра uchun qanday qilib б,.у ,z lar aniqlaлadi. 8uпiпg uclrun

ц п,s. Iагпi billshimiz kегаk, L]u еrdа gr _п!liу tczlik va u spcktlal
апа]i7dап topl]adi, п yillik раrаllаks, ц,xususiy хагаkаt,

-fa7oviy cezl'k, t7.12)

st п,iпsчегsirl te7lk Ifilzoviy tezliknntg rаsm tekis]igiga plocksiyaslJ,

ц - yulduzning yil davonti.ligi siljbhi]

9l = kрri k=,1.7]8K ince{ цх=цсфs6: цу=лii (7,1з)

Sспtгоid tuýhUnchnsini kiгit.lylik, t]izning sistemamizda Quyosb
atrotjda kichik Ьiг х:rjп,пi olnmiZ, L]ndJ

u=*Дu
|7.,|4)

A=l8r'=270 0; D=+з0 0

Л-арреksлiпg to'g'.i chiqishi, D_арреksпiлg og'lýhi dcyiladi.
]l(j L95 kn)/sck-ioyseпtгo]dlga пisЬаtап Qпуоshлiп,] tczliя],
]l1) ,l9,iK мсег)()2 lO 

jпdй и+,].]ъбiуil -Iokal lstandart] Qayoýh
\,l1,1k,,ti 1ezligi хаm dcyiladj,

Лgаг hiz laqat bosh ketma ketlikda8i yukfuzlarni Olsak, u xo]da
]Llyi{1,1giga ega bo'lamiz:

(7.16]

(ialaktikan)iZ mагkаzigа nisbatan Quyosh r.rгakati lezligiv,, .,n)k in sek gа tепg bo'Iidi, 8u xolda Qпуоshdал cal.rktikaпriz
lrl.,lki,Zi8adra bo'lgan nla$ia R=i0 kps bo'ladi va teZlik kолrролспtаlагi
,IllvldJяidti bo'ladi:

Uo vocolAco\D I}=vФsiпАсочD. t) vO\inD (7,17J

д8,rг j уulduzпrпg iazoviy teziigi m]'lum bo,]sa, t, ,"ra" J j. 
= 
j, 

"i
,,,,,', пlllгl\iп, L1,1 .ld,, ,!,1,-.|о| |llq lrzl,B, q,,dlJ l,,/l k },l,
|,ll(Llly,U, tozlik dcyilldi,

7,4-ý. Yu ld uzlагпiпg ta rqoqsimon va shаrsimоп to'daIa ri

]n)iлot(Li yUlduz]al Iaqat yakka holda uсhгап):)у, о.7зго dinanrik
ll ll'1,1п,]iп bo]da qo'shaloq, Uсhtаdап, to'l1tada. чз пlhоуаг iudir kolr sопii
yLlr,lh, пtjпglаЬ to'da shaklld.r hаm uch.aydi, Yuz]аЬ упldаz]агdап Ьiг Decha
l,,,]llx],l.ha xatto ki пrilliongacha yuldtlZlalni о'7 ichiga olih, с].zаго diпam'k
lл,ll1,1пl]ал u]агпiп8 sistcmalaп yu]duz to'dalaгi deIr уuritilзd'. .1'аshqi

l, ilIl|,shlga kо'rа yuldu7 to'dalaгi ikkj gг!рраgа tагqоq va shагsimоп
t n1.11,1Iga bo'tinadi, Тагqоq yuldu7 tоi]а]агi bir песhа о'п yulituzdan Ьir
,, , |, , ,|,|,||,с |, hJ . UldL,, lаlпl ,J7 l, 1,1bJ ,lв ,r,r ho|,lr, ,l, ,r,rлrorr r" rJ,,| ,r ч п
,l]ljrll1,1nt{)yuznrin8gaClraxatlOkiпrilljoпgichayuldttZlaпlio'zlchlgaoladi,

(illiktikaпrizda ikkl пtiпggасhаgа уа.]iл tаftlоq yukiuz io'dalaгi ho']ib,
],lllll]ll1] diапlеtri 1,5 p.us.k.]an 2(] рагsеkkасhа Ьогаdi, 'I.aгqoq yu]du7

]о = *,,'

lco = l5 5I

9 - оIiпgап хаjm xaгakatining o'rtacha tezligi. Bu tezlik sakrab-sakrab
o'zgaгishi mumkin, yoki bolmasa sekin va hiг tekis o'zgaradi. Biz xajmniyoki
п sonini shunday o]iýhimiz keйkki, Ьuпdа ulаrлi kichiklashtiгishimiz bilan
qaralyapgan o'rt-acha tezlik sekiл va Ьiг tekis о'zgагsiп. U xolda joy inersiya
maгkaziga sепtгоid deyiladi. ý shц nuqtaning tezligi bo'lib qoladi. xuddi
sbunday iýhni butun siýtema uchun qo'llaýh mumkin, Natijada Galaktika
tezlik maydoni uzluksiz bo'ladi va tezlik taqsimot funbiyaýini kintish
mumkin. 6' yulduz kattaligigacha Ьо'lgап ,alduzlarga пiýЬаtап Quyoshning
xarakati o'rganilib, vega yo'nalisbida yulduzlaг xarakatining appeksi
ko'ýatilgan. Вч nuqta uchun kоогdiпаиlаr aniqlangan:

,+S2t
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to'{ialanning yaxshi о'rgапilgап tipik vak'llari - Sачr ,ulduz turkumidagi
Нчlkаr deb поmlапgап to'da bo'lib Quyosh sistemasidan 1З0 parsek]i
maýofada joyiashgan. Boshqa Ьiг tarqoq yulduz to'da - Giаdlаr esa bizdan 40
pkli mаýоtаdа yoвdi,

Тагqоq to'daIar Sоmоп Yo'lining spiйl shohobchalari bo'ylab joylashib,

ba'zida utar'Иlduz assosiasiyalaTi" narkaziy qiýmida ko'гinadi. shu sababli
qator muattiflaгyulduz assosiasiyalari Ьог оhlаstlаг tarqoq tо'dаtаг haqiqatda
hаm tu8'ilish joylari deb hisoblaydi'ar, Kuzatuv ma'lumotlaridan shuni ham
artib o'tish kerak-ki, епg yosh bunday to'dalar mоlеkчlуаг Ьulut]аrlаI bilan
fizik bog'lanib, ulаг yulduzlaгning tug'lish o'choqlaгidan joy olgandir. Ва'zап
tarqoq to'dalar qo'shaloq, kаrгаli va gruрраlагпi tлhkil qiladi.

7.4 rusm, yull1|l lo'dolo11

ShаЕПпоп to'dalaгi yulduzlaгi tагqоq to'dalari yulduzlaridan kiпryoviv
tarkibi bi]an f:гql]паdi. Xususan tarqoq yulduz to'dalaгiniD8 spekп,ida og'it

с]еmепtlаrпiпg miqdorj 1 4 pпrtseпtni tashkil qilgani ho]da, sЬагSiп!,,
tо'dаlагdа atigi 0,1 0,01 рrоtsепtпi tasbki] qllirdi. Вuпdау hol mа'lu r

ga]aktikada shагsjmоD va tагqоq yulduz to'dnlariпillg paydo bo']ishidJ
tu lcha shaгoit mavjUd Ьо']gапidап dalolat beradi. ShuninEdek, bundJy
shпгslпtоп tо'dаlаr hali оg'П, eIcmcntlaгgn boyib ulguгmхgпп ýttrik foOn.)digi
pгotogalaktik g.r7 tU]nanlig an paydo bo'lgirn d.зап ilпiy gipotezaning
tug'i]ishiga olib kel8an,

ih ,b'jnron tоtlа]аг yUlduzlirпnlng ko']]li8i va .rnKt slспk shalrliga kо'га,
,,!|ll| \,ulduz to'dasiga пlsЬаtап yUldUZlitг fulida yaqqol a]latib kо'гi.аdi,
l],,,,,l1,1оп го'dJlагпiпg о'ftасh.l diamctli 40 pk atrofida bo'ladi,

l,,lll]llk,lп,]Zda 160 gа yaqill shагsimоD to'ditlitг kuzatiladi, Ilirvshanliklaгi
Lrl1,1yl] shiгsiпlоп tо'dаlагпi qo'5hni galaktikilaгdir [Маgеi]ап I]uluГlагi vn
ЛllllI1, 1сdаdа] hап] koiish mumkiп, ShJrsimon гddаlаr l.rqоq]аrdап fагч
,]llll), (i,llnl(tikaпri7n'ng пrагkаzigа qJгпЬ, koпscntгatsiyasi kеýkiл oftib Ьоrаdi.

7.5 rоsп М]З попli shоrяrпа yula|zllila;t

shагsiпrоп tо'dаlагпiпg tipik vakili cerkules учlduz turkuлri.Iа
|,,v|,1shgan М13 bo'lib, u 20 mingdan oftiq yulduzni o'Z ichiga oladi (7,5 -
l l,лl). t]пiпg hi7dan uzoqli8i - 2.1 ming уогug'lik yiliga tепg, t]a'zi massiv
,ll llliпtrп го'd]lаr nlaгka7ida esii massasi kanida Ь|г пссhа mnlg Quyosh
l l l,s,,s,l]a teng Ьо']8аD "qога о'rа" mavjud degan hulosaga kсlnlgап, Miso]
l ,,ll|,l{i(la Sепtачгпiпg omegasini kolтatish mumkiл,

shuлdау qilib, учlduzlаrпiлg tаrqоч va shasimoD to'd.lari о'Zаго Ьir
1,1l1,1,х1.1л kcskin fiгq qiluvchi ohyektlirг bo'lib, bu ikki fuгdаgi lчdаlаг
, .l1.1|,lt Grlaktikamiz fazosining tU i tashki] ctuvchi qiýпnarida jоуlаshgапlаг,
l ,lltl YoJhi jihatidan tзrqi juda kata hаmdа ulпrпiпg "Spcktr - yorqinlik"
,lr.llr.lпlпlаlагi hJm timomi]a ikki xil ekanligi Ьi]ап nrashhUrdir]a..



7.5-ý. calaktikani пg aylanis hi. YuldUzlaraгo chang va gаz,5рiгаl
tаrпlоqlаr

Gal.iktik.miz уаdгоsi tuzi]bhi- G.iliktikэ Loji va ]паgлit maydollI

Yu]duzlаrэft) lazoda gaz ча ch.lng moddalari mawjudligi, qo'shJlo(

yulc]uzlarning spcktr'da kuzаО]gап аугiл] chiziqlaпring "fc'l асчогi' d,lll

I!]a'luп bo'ldi, Gар shundaki, bu сhiziqtаг, sРekn,dagi boshqa сhiziqlаг kJ1,1

dачгiу siljishlnгda (mаzkuг yulduzl.n,ning ilmUmiy massa markazi atюiк],r

ay]alriýhi tuГау]0 ishtiгоk etmaydi, 8tl xol, QuyoSlt Ьilап bu qo'shaloq yU]d!7

ога5iilа пххk]а joylashib, l)орlсг ргiпýiрi8а Ьчуsiпmауdigап, аупап stl
sPcktra] chiziqlarni vujudga kcltirgan, xusuýan, gаz-сhапg bulutliI L

bodigidan dalolat Ьега.li.

1, Qога сhапg tumапliklаг. Nuпri kuchli yutishi гufауli yUlduz]aг tоп i
qогаmt'г LUmanliklaг mavjud bo'lib, u]пгDiпg kо'гinmа sbakligз kо'га (77

msm), пrаsаlал, "Оt Ьоshi" [0гiоп yulduz tuгkumidаJ, "Ко'miг qoРi" []anublr'
kгcStyuldu7 tuгkumidа) dcb atala{]igaп аýhhur сhапg tumanliklaгi dЦчJlI],,

"Ко'п]ir qopi" qоrапltlг gaz сhапg fumапlig] bi7dan 150 pk maso[i]dJ

o'lchami 8 pk 8а yiqin Sоmоп yo']idagi tumanlik bo'lib, uпiпg huгсhJk

o'lchimi :]' пi tashkil etndi, Telcskop hilan kOzatilgand.] unin8 сhеgагаsidr

lQZatitadig]n хu,а 1uk]uzlаглiпg soni hrmanlikdan tash.]aгida shunday
lлilydoпda kuzat'ladigan чLllduzlагýопidал tахпiпап:l пlагtпсhа kanr chiq]di,
l1uлilап "Ко'пliг qopi" Uппiпg orqasidir jоуlаýhgап уu1.1U7lпr;iпя
l1,1ll,tпl,лj-liпl v.l .h,,,jпl.]гUьl,,lJlll.пg llll1,1ltl\l 1,1lni q,rryb ' r,lrrr,,
kilпlауtiгаdi dеgап xUloýit kc]ih chiqadi. BuDday yпtishga mos muhttnin8
l,ptik qa]iлlig] т=/лЗ=1,1 sababli bu yuriIish, yuldu7]arning kо'гiпmа kaftaIigi

лm=1,08т=],2']
(|iymat8a o'zgarishiga olib keladi,

Grlaktikada Ьuпdау fumапliklзr ko'p bo.jib, xususan oqqush yu]dпZ
(1ltkumidал hoshlanib, Вuгgut, Iton, Qirvs ча АqгаЬ yulduz tчrkumlагiе.сЬа
,lIJлlд,,л ,llallc l bT"\l, SomUll чп j]lll1g L,l, ql,nllJ,, yllldullltnlгJ_ hilo,1
vl,hlt,h', lllldl чLjа ,vllllknl \U| 1,1b,l kпllllq,tп, avrtr р,, c,t,t,,К,

ll,,lll<nziga tоmоп yo'nalishda [Qavs yUtdLlz turkuml tomonida] qоrа tuman]ik
Itldi чuуuq ho'lib, hi2 Uсhuл iti7iq sапаlgап calaktikamizning mагkа7iу
,ll,v|.imaq1, 1l1,1,,,1,1,| q } l п l l , l , l l r l , l l Yulo U7l ,l,llw lJzno,Il ut п, \ ulllvL hi
1, 1l1,1,1v пl.dа,lлlп, hlгll8, \JnJ bl" hUJ, ,J llUlпlпд y,rtoLr, L,r ,ro crz rrr.h
|,,|,,lI lJ\o1,1llLtsJll, Bll h, l]l,,Inl llll,,LI.,l l1lllJаг ч|.Iklr||J 1 ,|,lIU1,
y1,1dUZning kazaLilg.n lапg ko'гS.ttgichi c]t Ьilап Uпjпg Sреktгgig. lll05 ta.8
(liIsitkichi sl. огаsiс]аgi Гаr{] Ьil.п bclgilanadigaD гапg оlttirmаýi SL:
l ,,,|,,Ii P,,,L,,]d,Pl,,.J,lt,llt.lll 1,1,1ilJJl \l, cl \ ,,, l.] l,il l,]1:,llя,
\1,1lll\l,kJllllPl v,li,lU, l,alllllцlljllll_.'/q1-1,1,11,1,11,],l},,lJB.',Il]UJllJ:jlJ:

]nr=ICE;

bu сгdэ, у_рюро,s'опаllik koeffitseпti, Jgпr yutilish fоtоgгаfik yUkluz
k,(taliklaгid.t ilъdаlаDsп 4 ga yaqin sonni, аяirr vizual vU]dtrz kattalikla.ida
ll,,J,lll1\,I l ь,l ),,l,||,UIlп| h"|,jdi

Yulduznin8 haqiqiy yuldU7 katta]igi п, Llпing ku7nLilgan yUldU7 kattaliяi
,ll ,,lq,lll чll\ ld 1.1, l ,j lJpl , dl

m=mс ,\пr=mс 7сЕ

Kuesh ah,ofida i000 pk li masofada jo ylashgan уu]duzlаг Lrсhuп гэпg
(){t'ппаsi 0,5"'ga tcng bo'lib, unga mos 

^m:

boshqacha nytganda, bLlyuldu7laгn' kо'.iпmа nuгlanishlari tахmiпап 1
л,аrtасhа ýlýaytiri]8an Ьо']аr сkап,



Z,СаzsПпоп tUmanlikiar. Oysi7, tim qоlоDв'u оsmопdа yu1.Iu7lalal{]
ga7 fulnanllgini hatto qUrо]lаппrаgап ko'Z Ьilап Ьаlп kol,iýh лrunlkin, Masalxlr
епg mаshhuг Ьо'lgап ga7 tumanllk - ()гiо1 yUldu7 turkLlmKla joylashg]ll
bo'lih, Uning eni б pk gacha.ho'7iIgan [79 rа5m], Shllningdck, Q.vs yll]dl,
luгkumida LJguDi, Оmеgа va t'chtannoqL, oqqush yulduz tuгlаlпrхli
Shimoiiy Лmсгikа va lrclikaD, Yakkashox yuldu7 tuгkuпridа Rozetkn kаЫ
taniqli gaz tuлranlik].rr maviud, t]u xilda8i ja'ni оЬеktlаrпiпg sопi 400 g!
уачПl,

Neytral чоdогоdпiпg Galaktika Ьо'уlаh taqsimlanishi,
vоdоп)dпiлg уulduz]агаrо fazodan joy olgan sovuq gаzlаri sPektrlda

l]ll7.1lIl]diga. п.уtrаl chizig'i, Ьu sоhrlаrпiпg t]zik xossalaгini vJ tabiat]arini
tll\пtалgiпа otgilnlshga iпrkоп Ьсгаdi. Galaktika!ni7da псуtгаl чоdогоdDiпg
1.1llsimL]n'shito'g'risidagitdla ma']umotnivodot odnlng bevosita nuгlanishini
lil|rDish aSoS a qo']ga kiritiýb mUпkiп, ВчDgа Dсуtгаl чоdоrоdпiпя,
l.!li()diapazonda, 21 sm to'lqlndagi пuгlапishlаriпi о'гgапish огqаli eгiShjlirdi.

21 ým tdlqin uzunligida пur]апауоtgап чоdоrоd atomiDing unnlmiy
,,1,1li shu qadar ko'Pki, natijada galaktika tekisli8ida yotgan, qirlin]igi 1kPk ]i

llluhit 21 5m ]i гаdlопUrIапishlаг u.Ьuп butunlay tiniq Ьо'lmаgап h.latda
llil, i, Shuпiпg uchun hаm Galaktika tekiýligida yotgan пеуtrаl vodoпxl
l1,1l ikatsiz ho]da bo'lgJnda, UDi 1kpk li mаýоГаdJп, ya'ni Galaktika гadiUýiniD8
i, l(|i7li qisnridan паridэ kо'rishпiпg iloji yo'q. Biroq, Ьп xol, iaqat calaktika
,l1,1l1(a7i va uпgа qпгпmа qагshi yotgan уо'паllshlаг uсhuпgiпа o'.lnlI ho'lib
l,hnпki bu yolnliýhlaгda hагаkаt]аг пU.iу chizlqga реtрепdikulуэг bo'lib,
lllllпg гаdiаl tashkilefuvchisi nolga tспg bo'ladi] qol8an bat сhа yoilirlishlaгda,
(,,llilktikапiпg aylanishi tulзу]i, пlr]i ob'ekt]arnin8 пuriу tezliklal iлiпg farqi,
lll.t*)tit огtishi Ьi]ап огtlЬ ЬогJdi, SIluпiл8 uсhuп ham Galaktikanntg пUriу
l,,7llkпlпg пrа'lum qiymati bilirn хаrаl(tе11.1п.idLgап tulli sohaLrri,
liIll)l1il.ryotgaп to'lqin uzun]lgining dорlсгсhа siljis]ri tllayli Z] sп li tо'lчiп
ll7llпligПirп sal u7Llпгоq va sal qisчa]oq "xLtsuS]y" nllqh uZUniigi hilan
llllП.lпadi, hаг Ьir to'1.1П u7Un]igiяa mos ridiospekn, .hizig'iпing ргоtili,
(,,l1,1ktikamlz diftcгeDsial aylaпish ettektiniD8 kattali8iЁa ITloý masotada Hn7
1!hti8i hаq а ola'lumot beгirdi, Аупап 5hu yo'l bllJn апiqlапgап n.ytl,al
ч1lIПц,цl iпg Gataktikanlizda taчslrnlanishi l]0- лаsпrdа kеlliгilgап,

7.7 mfu соzriпап tunanliklar ko'nnishi.

Bu tunanliklaгning spektгi чоdоrоdпjп8 Nc va N0, ikki mаrtа qa),ta
ionlashgan kisloгodning 0III ta'qiqlangan chiziqlari (], 5007 А va }, 4950 А),
azot va Ьоýhqа elementlaming emisýion chiziqlaгidan tashkil topib, ttltash
sреldгi - juda xira londa ko'гinadi. АksагИt hоllагdа tunanlikning ichida
yoki uпiпg уоп atrofida qaynoq, spektri О yoki В0 siпfigа tegishli yulduz
uchmydi. Bunday yuldtrz quwatli ulгabinafsha пuгlпishпiпg manbai bo'lib,
unig yaqinida joylashgan tumanlik gazini.g аtоmlаri tоmолidап yutilib,
ularni ionlaDishiga ча nurlanishga maibur etadj. Bunda }ulduzning qu@tli
ultrabinafsha nurlanishining asosiy qismi gaz atomlarini ionlashtiгishga sагf
bo'lib, kam qismi, oqihatda issiqlikka aylanadigan еlеlrtrопlаг kinetik
епёr8iуаýiпi orttirishga ketadi,

Iоп]аshgап gazda, егkiп elektronlarning atom bilan bog'langan holatga
o'tiýhi bilan kechadiean геkоmЬiпавiуа hodisasi kuzatilib, bunda atomlaг,
dastlab yutilgaD qattiq ultrabinafsha пuгlаriпiпg kчапttаri о'rпigа, kо'zяа
kо'гiпаdigап diapazonda пisЬаип kam епефуаli Ьir necha kvantlaгda
пUгlапаdi, boshqacha ay.t8anda, fl чоrеssепýiуа hodisasi го'у Ьеrаd j.

Tumaniikda bu jаЕуоп tufayli qаrог tорgап 10 К gа teng tеmрегаturа,
hu tumanlikning issiqIik radionurianishiпi hosil qiladi. Bunda еlеktгопlагпiпg
о'гtасhа tezligi 500 kfi/s ga etadi. Bunday hоl gaz spektrida аtоп аrпiпg
ta'qiqlangan emisýiya chiziqlaгining kuzatilishi8a sabab bo'ladi. 7.а - |Бп- Ga]oktikaпizda чоdогос!пiпg toq'iпlaпbhi.



80-rаýmdап kо'гiпishiсhа пе}tгаl vodorodning Galaktikamizda
taqsimlanishi hir tekis bo'lmay, mа'lum darajada uпiпg sрiгаl strukturasini
o'zida aký qiladi, uzoq yulduzlardan kelayot8an пurlапЬhпiпg qutblanishi
baqida8i па'lumоttаr Galaktikamiz asosiy rnagnit maydonining kuch
chiziqlari uning епglаri bo'ylab yo'nalganidan daйk beradi.

7.6'ý. 5рiгаl tаrmоqlаг

Ku7atuvlarga ча nazarjy tadqiqotlaгga kо'га, hech qасhоп cl]jРlik
8a]aktikalaгdan sрiгаl S 8alaktikalaг vujudga kelлlirslig' апiqlал8ап, QUy :l

dзstlаЬ spiral galaktikalarga te8bhli kuzatuv mа']1!пrоtlагi bcrilib, so'ltglJ
Ulаrпiлg vujudga kc]i5h nilzn.'yaIaгi hilaD qisqa taпishtt.iladi-

Sрiгаl g.laktikalar disksimon oh'ektla. xisoblanlb, Ulэпriп8 tаqJl
mагkiziу qisпrida ma'lun] чav.rг]qlik nraviDd, lckh bosiqligl rd 

')/0 
, 0,1]

Ulаrdа spiгirl tаrmоqlаrпi kuzatiýh uchun сп8 уоSh, чаупоq yulduzlaгnr,
sPckhi o-L] Ьо'lgап уulduzlагпi, vodoгodning ionlashgan I]l] Zon]Lrгini va
леуtrаl vodolod ItI ].trпi kзttа masshtabda aniqlab olish bzi]n, QiZigL
sbundaki, ushbu hаг hir tuгdagi ob'ektliu, bo'yicha alohida spn,al tirrnroqhl
mavjud U]3-rаsпl]. tIlJг lri! Ьiгlагi Ьi]ап ustпl) lst nlshnray, azimut Ьuгсhiнi
lro'yicha mа'luпr siljishga eg.,

sрlrа] galnktikada nc},tral чоdогоddпп iЬогаt tапrхrчлi toplsh uсh,lп 21

sm nr'lqin u7Unlik.lagi гаdfu kuzituчlаг olih ЬогiSh loZinl. xususan l],l(clI
bizлntg Galiktikami7da shu yo'l Ьilап еуtrаl чоdогоddал iЬоrаt 5]riгаl
tаrmоqlаrпiпg aniq о'rпiпi topib, uпiпg xaгitasini tUz8an,

s galaktik.laг mагkаz atгotid.l diifеrел5iаl tагzdа aylanIb, u7oq yillal
davomida Ьu ay]:rnish ikki xil ilcb kclingan:

- Ьurаl'Ь ауlапаdiЁап spiral girlakrikalaг,
ochilib ауlапаdi8ап S ga]aktikalar.

Zilnonaviy ma'lumotlarga kо'rа, jUda ko'p S galaktikaL]г tаппочlагiЬilап
Ьurа]lЬ .yl.nliýlrlari kuzatilib, kamdan kam xolda ochilib aylirniýh ho']ishl
лruпrkiп, Uýhbu пrasalani kuzatuvlir. уоrdапridа aniqlash UсhuD galakt]ka
tekisligi bilnr пUr yoha]ishi orasidagi ЬUrсhаk i .]uyidagi tengýizlikni
qanoatlantn,iýhj louinr, 15{ <l<70o, S galaktikalar ichida uIagichlt tuгlагi
(81-rаsm) логmаl цug. nisbatan sczilaг]i гачid]dа ko'proqdit,

1.9. rosm. l1h]g]chli.l1nol !1olnttikokл: NGСllЗ0, NССlЗ65 ча МllЗ

5р'гаl talmoчnntg kO'пdаlапя kengligi uDing tashkil .tuvchi ob'ekl]ali
lllгigr Ьоg']iч:.lагi ob'cktlaг tопlол tаrпrоq kengligi qiymati .loimo oshib
I)l)[ldl. ob'cktlaпrin8 yoshi qancbalik чагi bo'lsa, spilal t:llnroqlrг shunchilik
li hч va поапlq bdladl. Sрiгпl tагпlоqlаr bo'yIab хап аугim xollarda utагпiпg
},l)shl uzluksi7 о'z8агih Ь()гishi nlunlknr, Lсkiл, п)аýаlап, svjkki пrзshхuг М51
l1.|laktik.5i [ 82 гаsm] tannoqlari ho'ylab ulаr yoshi о'z8агmlý еkапiпi
,llliчlаgап, ya'niyulduzlaг tL]g'iliýhl Ьir vaqrda tагmоq bo'ylab global tагzdа
lliy Ьсгgап, xuddishunday hulosinjtl М10] va Ncc ar946 sрiгаlgаlаktikаlаr
l!l'yicha hаm toPgan. S ga]aktikalaгni tekiýlik tashk'l etuvchi qisпliпiпg
lllissasi nislraгan katta bo'lgani uсhuп bu егdа potensial епеrgi],а ntos
,lvishda kiсhik va shu tutayli ushbu qisfil'8a 

'kki 
tomoDdan 8az-cliang

l,ulut]arnnlg doinlo oqinli mavjud, 8u oqilnlar ba]ki nra']um dагаjаdа уапgi
1,1l пюqlаrпi vuil ga kclishida mапЬаа sifatid.l mUхПп rоl о'уDаг,

ljmUmiy xolda mзtсmаtik апiq sрiгаI osonglna quyidagi хоl]аrсlа

r = а.0_ Аrхi]пеd sPjrali,
r - а, exp(uo) logaгifmik sрiгаl.

l]u егdа г va 
' 

quth kооrdiпайlагi, ( = tg ц bo'lsa, undil ! tаг,поqпiпg
llli1,1lish burchagini bildiгadi.



7. 10 rasm, Ма\hхчг М 51 ga]ak! ikasi.'z !о'ldоФ] l Ьi!ал.

, 
\tJrr lnl,dllL ,lbh 1.1]rnk: ч,lчJl,d,t;l \пlгJj J,,лl,bl|,,,lj1,1д,lJkjll'oIi,,ll,jlbanl ,llallUd bLl,h, Ulll l,*li]oJll td,llllIJа ,-/||п,|ч,,|,,rIU.lxrs

\,.hlгl1 lnJ \,пl l,,\hbIl ч,lddll,,,, \ l\l,|||п ,",,,, ,,,,,,,.,,,;", ,,,,,,.,"
,||kIl,,v||] |||,|-l Ь"-|г U,ll,,l |,nmlob,al '^lll,,гi.llп 'п.l U'lя,ll l,пlп 

'll
U /l iпвi, ,,Ь l|'n|,|,Ili,| |:r: | |,,j 1 ,15. Io mJ ,,|\l ,г1-1llJ rLч]_lltl1,1 п,l Il]
'lJ.] г1 г u\l IlL,lu,1,1j,," \ l tU l , l г, l . I l , | | \ , l , 1 |,, q Il,,llK, j ll, \ pJl,,b llk 1,11,1"
Ji\kldJ \,r'nlýh] t clLUn vo.d.]пr h., |,l

Spilal tarпoqlanlillg vujud{lo kеlisйi, spiIal gаlаktikаlаг lпiqdогli,,1,1J]l, tsl1,1,111,1,1 l,Jlll|.jl |rop,,lt|J|л|,| l,,lll,,l ,j,llllll, cl,,,l,|
F,,JJ|,1l,,1_1l,|.DlIlll|_llпl,,.',l\lп,IJl,,пгlldlltl LcllljlUL\\lqriqliг'Ь ke]moq.lir, du nlasala Yпуоtgз dadil паzагiу.tiагп' keltirib (hiqallb,
Ьахý]аshuчlаr пtапЬаi hо'lпюqdа, Вэ'Z'dа еsп ](оiпоlлiпg lindamcntal'llzik
э5оslатiлi.гас1 qlluvchi kcskiл g'оуа]аr хап) pay.lo bo'lmoqda.

Маsitlал, mаsh!uг аmсгikаlik аstrолоm kosmo8o;ist l]ins sl)unday
gipotcza]arditn Ьiгiпi o'Itaga tashlagan et]i, lInga kola fazoning kltllmagan
mеrгik va aks]anttuvchiyangi хоýsаlап bo'tishi muпrklп, U gntaitikamiz;iпg
mагkаZi (Daxsus lluqгаlао хагаktег'8;r е8а bo'lib, Llпdа nlatc.ivn uzlUkýi;lJ\l,\dd vUJllJя,l k,,l,h 1,1..J kег,ll,, d,дJг 1,1,1Bl Р,lчll, l1,1ndt, в'.у l],,;
5р]rirl,tаrmочlаг qаfutау kclib chiqqanligi muanlmoýini fushuntir'ýl ;iyinli8]sJbahti pJydo bo'lih, чlаrпiпg xatoligi keviлchalik ko'Бatilgan. O"i,gi!a,ii;,
,l 

,r JJv"lJJ я llJkl p,",ltJJ rо'\ h"I lJ,P,1 i-lJvoll]"lll'u,,:nrir,,,i.]ro,,
LJn,l q,!'Jn q ,vlldl, Uu \ UI,,ч qldl U,lin lmlk,], ,lJl,,,,k ll, li, |, p'Jll ll j,,|,t,l
kabi lалlаrпlлg гiчоjlапgапhgi DJtljasid jr,

КOrд tагq:]]gап Лhgа ko'ra, уuldu7hг kit(:l mrssaii даZ ЬuIutiпjпg
gгачitпtsiоп ýiqilish Ьсqагогligi natijasi xisobljnib, U]аг g"..i-g","* b.riii
vujudga ke]adi, v,Д ЛлlЬirrsuлrуi]п gipotczasi bo'yicha csa, уu]iIuzlаг o'ta zir hU' vi'al ,^| -i\lrl,,lлillqpj,,-,. l1l,Ll lUl,\ll l,rro hrlq,i лll"л,,,l1.1 llD.ttсгiуп fizikasi юli ishlab chiqllmaginlrgi sаЬ.rЫi, bu gipotcza ýр]гаl]ik

llluJmпюsiпi xal ctishda хоZirсhа voldam hогпlачdi, Кu7ппsh]аг Еaz
1,1,,to,iyasi ko'p bo'l8an 8alaktikilaгda yUlduzlaлпing fugil'sh |агауопi
l./lilýhayotganini kо'гsаtаdi. 196l бЗ yilInгda spiral t.]lпtоqlаr gJlirkhka
yi(lrcsidan oti]ib chiqqirlr massa deb taxmlп i]ilislrяnn, Лmпrо spektral anali7
\,,,,lJlnlJ l I l.,l о |1,1l,j,lч| q'7 ЬU]lll1,1пllпр ,, ч, rа,,.l",п,"д ," ,1g,n,
(l'lchash Utar гаdiа] yo'nallshda епrаs, balki aylanma огЬitа bo'ylab хагаkаt
чi]ishlаriпi isbotlad j,

Moskva univerý'teti ast1,ofiz'gi S,B,PikeIner birnl.hi bo']ib уuldu7lагаrо
Ili12 matcriyasn]ing muvo7nnatsiz xolat'da magnit mауdопDjпд rо]iлi
1,1,,1jlгрll Ч|lllThi, п,-gпll m,]vdn1 lJB',,dal,tn'gtJ v_Ull,,,,1,1kJLBl
l,,'sil kо'rýаtа o]maydi, tJ tаqаt уU]duzlrгаго 8а7gа ta'sn. qiladi, rаZ esa
,l1,11,1J1,1lll lolll\l- nall|JtJ.r" tJloU71,1 .IlJhal,nl n /ч lIl rr.tr ,,,umi,п, ы,u
lJriqa kuchli пlаgлit пrауdоп gaz mitenyasini spiгal tannoq]alla yiqib,
u5hlab tuга oladi, xisob kitoblarga koi,a, 5piraI girlaktikanil)8 diГiЪrелsiаl
,lyliпishi8a qa rsh i turib, strukLQ l апi u7oq vaqt ushlatr tuгЬh uchun iuda katta
kuchlanish]i magnit maydon kerak, Хususап, biznin8 Galaktiknmiz uchuD
kUZагuч уоrdаmk]а o'lchlngan umumiy magnit mауdоп kuchlaniýh] nisbatan
,ulcha kichik ekani пr.'lunr bo'ldi. l,еkiл shuпяа qaramav mадпit паzагiча
l ||,||Jn,1,||,li,| Ro,,ltJ ,lпllr ,ll,,.l, п,у,|\lп,пз qп,l J ll,,г..l{k
I)l)sсгчаtоriуаsi elakchi ilmiy xodinri ргоlеssоr v,Л.Апtопоч Ьuguп x]nr bu
l,,,Z]гiуа usnda ish]amoqda- Uпg] kо'rа, mа8пit kuсh chi7iqlirri sрiгаl
1.1,пюqlаrdа Zich joylashib, Ulаr kuChl' mаяпit d]stalari гi]rzidа yashah
keliyOtgan bo'liýhlilri mumkin,

Yanir Ьiг imkoniyntni о'7 vaqtnla Р,Gо]dгеух va I),Lindcn BcU
l(lrгsatishgan, sрiгаl tаг]поqlаI nntaпrnrosl xal hо'lаче.пrаgалi.lап ulаг
I)ltiлchi bo'lib bu tагDrоqlа] gаIаktikапiлg.titЪгепSiаl aylaлishi tuГayli
1,1ч,,lJId l пt,l ]Ulп Ыl пl,h,l,,Illчj,чldlч"J,,ч0,|пl l,, о rlпI lllPJ .,,l q,,),IJ,1_1l
упldU7lаг tug'i]ishi jаг.]уопiуапа sрiгаllаrпi hсr. oladi d.зап likrпi паzагiу
l\hlab сhП]l]ап]аг. А ]mо bu паzагiуаdа qahaýhuvchi ba'Zl рагапlсtr]аг
{|ryпrati kuzatUvlar natijasida оliп8ап qiymat Ьilап kcskiл tагч чilgаD, Demak,
l)u yo'lxam пruаmпrопi ссhа olmasligini ko'.satadi,

ýPit,al tаглrоq]а.пiп8 kelib chiqishi nafaq.lt уuidu7lаг tilg'ilishijarayoni
1,1l)D balki 8alзktikalat ol.Lrýida8i о'2аrо 8.nvitalsion (а'siг bilan хаm
у.хtiпdап bog'liqdiг (82 lnsmJ, Gгачitаtsiоп tа'siг пilz.tгiуаsiпiпя ýрirаl
l],ll.Iktikalar uаmmоsidпgi ol.niga Ьiгiпсhi bo'lib SапktРеtеrЬuлg
llllivc.siгet'nlng tanic]ll olimi рлоtЪssог К,Г,ogогоdпikоч е'tiЬог Ьегgап,
l'пiпg 8'oyasi sапlагqапdlik N. Toýhpo'lat{rv гоmопidап алrаlgа oýhiгiiib, u
l1,Itог ch'royli natijalarga erish8an- t]Lr nazariyaga kо'га, Ьiг Dесhа mhg, xatto
1,1!lliоп y!lduzdaп iЬогJt 

'16 г Inaýsa]i Sistcпra atrofida undan mа']uп1
ll,iъоfа]агdа m лrаssаli jiýп ауlапih o'tib kct8ani.ta, gravitatsion tа'siг tufayli
л'l,/ massa]i s'stemada aýta Sрiгаl sп.Ukluга vujudяir keladi, 1969 vili
Llllcl ikalik оlimlаг Тuпrг_"lпг zагrасhirlпг sопiпi ko'payt'гib, пisьаt п to'liqгoq
l]ll'luпtol olishgan, BUnda сhiqэdigап natija пrаsSJlаг qiупlitidпп tаdцагi

]lllll l



ауrim <to'qnashuv, рагаmеtrlаrigа keýkin bog.l!q. 197З yili esa Moskvalik
taпiqli olim ргоrеssоr R.A. Sуцпуаеч boshchil'gidagi ilmiy gчrчх uýhbu
mаsаlапi qa}4a ko'гib cbiqishgan, Ulаг Sa, Sb, Sc, sBa, galaktikalaг аупап
qanday хоllагdа vujudga kelish mumkinligini о'гgапiЬ chiqishgan \,? qator
yangi natijalaг topishgan. Xoziгgi kunda esa ikkita tuгIi ýinf ga]aktikalaгi
ta'siгlaniýhi va о'zаго to'qnashuvi masalalaгi kompyuterda sonli tajгiba uýuli
bilan Гаоt o'.ganilmoqda. Ularda zагrасhаlаг soni 100 ningdan ortiq, xaftolri
Ьчguп хаrЬiri Ьirпiliiоп bo'lgan ýistemalami olish mumkin,

vIII-bob. cALAKTIKADAN TA5HQI AsTRoNoMIYA

8.1-ý. Galaktikalarпitlg xabbl klaýsifi katsiyasi

ljiIinchi bO']ib galaktikaLtгni siпtlагgа ajйlish masalaýilli nmeгika]ik
.lstlonon, olim Ddvin ХаЬЫ 19z5 yili hal еtgап, U dactlab gnlaktikalaпri
чuуid.gi J ta sintEa ajratish muDkin]igini taklil qitgan: elliptik !, sрiга] S vir
поlо'g'гi Ir galaktik.lar,

!1,1-пsD,.ТiрiksрtrаlооlаklilпЦlг|5l Nt;|:5194(A), Ncc 52З|' (l]), Ncc 2997 |С) va Nlj(:
ь23 (D)

Е galaktikalaгning епg ajoyib xusuýiyati ýhunda_ki, чIагdа гavshanlik
galalcika naгkazidan иýhqагi8а qаrаЬ faqat masofa kooгdinaъsi boyicha
iчdа uzluksiz kаmаЛЬ borib, yaqqol Ьirог ichН fuzilmaga ega emas. Siгtqqi
ravshanlikлi masofaga boe'liqligi oddiy empirik munosabat bilan
itbdatanishini birinchi bo'lib ХаЬЫ topgan:

bu егdп У, ча а kолstапtаlаг bo'lib, hаr Ьiг gatakrika uсhuп qiуmаt]агi
kllZntuvdan topi]adl, Kcyiлcha]ik bu пluпоsаЬаt vоkulсг t.monidan
ll,Пilsilгоq о'гgапil'Ь, гачshал]ik tачsiпюti /r]5 qoouni bo'yicha ]tц].r ynxshi
.,пiч1,1(dа itoda qilinbhini ko'rsatib Ьсг8ап,

Лgаr гачshап]ikпlпg Ьiг xil уоппtа уоп turgап qiуmаtlагiпi ta7oda
1]I ilshtirih chiqs.k, unda bi7 уаgопп mаrkаz atrof]d. qаtог konseлtt.ik [Ь'гi
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Ьiг]пi ichiga olgJn] dсуагli ellipSlar kol,jI)lshidagi ta'svir bosl] qllUrisbiпi
gtIvohi bo'inniZ, liаг qапdпу clliptik gitlaktika o'z bOsiqliдi

л r 0!.!

qiymati bi]an n.llum I]л ýiпГсhаlаriDj tashkil qjLrdj. L]unda о va Ь
galaktikaning kaLta va kich'kyarinr o'qlari, kуаdrаtqо!цý е5а kuzattlv asosida
hisоЫапgап q'rпtаtлПlg laqat Ьutuп qiýn]i л gа teng deb oliпishi lozinl]ignri
1,|ltlIlJol, Kll/,ll,\lal L| LlJn |о,|,,,k,imJпl Еl,hп l,.,1.1l
munrl<inlig'n! ko'rsatgan [84-гаsml, t]u лrasrlaning Лzik s.lЬаЫагi hJqida
чayida albatta tdxгalib olanliz,

1Ёl
а-З rаsп- Nol lлal \)il ul 9aloklikular iцJ s]пrtli korlлbhi.

. NnlU,i f,lL.kIik,|||I ll,.l lр,,k,||\г.|,,I .llO1.1_1a_,lv,11lл, I|,Jlolhe,л
,|\i\ |lI t, jq, l,r},]|,,l,, k|l l,, 1,1\b,,1,1Jl l,,v,ll lJl,,n'1,1,,,,l lt

tш:hп nЁsiv 0пА-, lru sjnful ХаЬЫ /r dcb Ьсlgi]а8ап {85 rаým], Keyiл(.halik
tll ga]aktikirlaгni ulir ob'ckllrгi уоshrоч yoki лirbatan qаriгоq .kani8.r чагаЬlkkita tip8a bo'lish лruпlkutligi апiчlапdj. Natilada xahbl kuiatuv
лrа'lUmоtlагl asosidir gаlаkпk]lаrпiD8 quу азi siлl]аr ketIna_kctligin] пlzdi

S;2ф,:{g"
п'_" _ч ýвс;;@-а
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В.4 .аsп.ХаЬЬ! k.l o ketlgi(lakl kапirtолi]

ll't. ylll \,hU, \J \ll,pl 11l"лl/lJ" )J,ll ,,i rllоl - ll,,rl, l-\lll
,l'с],_llпо1 ч|\|||l ,lbJlll lll\iU,l l,i||b, I,.,Iq]|E| ,li,h,,l lп l,Jгl ,lоч ,l'IIl k
д,,1,1kl|,,,laIqI Lr,h,,\h1,1t,ni l,,p, hsljt \J ,l]1,1 Jl,jl1,o, \LJ ,,п|j tlll.,ll
ilodnlab, уuчоridаgi kchna ketlikga lj7 dan so'ng kiгit'shgлп, Adabiyotda
ushb! 8alaktika|.r liпzаýiлюп d.h ntaladi, Bu tLu.aagi galakiiKataraa gaz va
dlrпglаr mа'lum пiqсlогd.l Ьог, lеkiп sрП.аl]аг disKa,i Lrйu,",п Kr,,ut,tй"vai.
llJ k],,,\|| |, , ,lv,|,|, Ll,,b| ,, ll,rl l, л,ll lл J,' yu1,1,1 |j,

sa

Ф

а.2.rdslп. Талiq]i e1l1|rk aa!aklikolal [5]: Ncc 2ас,, м,19 vo м37,

SрiгаI ga]aktikalar diskSilnon ko'riпisb8a eg. bi]']ib, уаdrоlагi stЬгоiL]
yoki uzun Ul.ig'сh I ingli7cha <Ваг, ] еkплigа qагirЬ lkki yirik tuгgа аjгаtilаdl:
лUllпаl\ v,l ul"U , l l 'В. L, kin nU lkkl lUl1,. ,tl,i ,t',,, ,1,u.l,,,1,o, , t,,,
yoki yadroga гагапg о'гаl8ап eknniga чайЬ y;lna qo'shimcha alohida З Sintg]
Ьо'lИаdi]аr: а, Ь, с, t]uлdа а sinli , galaktika хаjпtiп'п3 nisbatan апсhа qisпlinl
еgаtlаgап уаdго5i аtгоtldа t.tгал8гоq о'гаlgап, Ь, уаdгоsj va sрirаlliг
o'ra]gaDligi о'гtа !пеуогdа ча . sinfi xajmi nisbatan kichik уаdrо atl.ofidii
,j 1.1q о l l], Jn \гll ll -,ll,kпl-,,,,lJ lп il, ,l,,ll,grrrr 1H,rv,, з,l _ r, п 1 or rllr,,, r,



xabbl liпZаsiлюп gnlaktilGlan]i quyidagi Lrch siпЦ.] il]l аtgап]

s0l diýk чisпri v:r uni о'гаЬ пrгgап qobiq алiq struk(u!itga сца bo'lmav,
,lllml ll,|1 \l,| '0U,1.Яl I{{'),

so, qobi8'i yaqqol ajralsirn va ma'Iun tuzilish8a lха]qаяа) еяа, disk csa
аmогld'г INGi] 4459, 411],,1215),

5a'? disk qismi iUd.l уогlI8'чir ха]qаsimоп stгUkfuпrgа ega (уоп tоmопi
Ьilап kо'гiпаdiяал So яa]aktika]arda sczitadil,

19.10 уi]]агi 8.,J-r]sm.tagi ХrЬЫ kctlna_kctli8i8ir anlelikalik o]im J,Jins
ljZik malro berislr пuпkiп deb hisob]ab, evolYusiyn slЪгik Е0 

'{olatdanelliPtik ч. sрiгаl 8alrktikalar bosqichlar]daп O'tib, поtо'g.гi яаlаkt'kаlаrgасhа
d,vUг "l,,dl .1,1Jn ll'lпl lяJl,,tjld-п, l,пд,l kU,IJ, 1,o\hIda "Jl,j.I k|лills
siqilishi tutayli cl]iptik gа]аktikа]аг, uning.ylaпishi oshib borishi fulayli csa
Ьоshqа galaktikaiiг у uzaga kelad', Sо'пgrа uпiп8 aýta diski paydo bo'lib, undi
sрiгаllаг tug'ilishi .o'v heradi dcb o'ylagan, calaktikaning d'Гiегспsiаl
aylanishi tufayli esa sрiга]hг a]alaýhlb kctib поtо'g'гi galaktikala. vlljUdga
kclishini hisol]lab chi.]qrn, Djins па7аriуаsigэ koi1 c]liptik даlаktikаlrг чо;,
||UIw1 -i г,"J|,||l,,|,|' - l J, ll lrUl|,n, kPlJk. l,иlп !lzаrсtl,,г rr".,lbrr
8a]ktikirla] yosh, elliptik ga]Jktikalar апсhа qэli ekaniDi ko'гsatacli, .Гu.li
galaktikalaг ichida спg ko'p foizni, 9_jadvalga ko'!i, uпru]пап olginda

8.2-ý. GаlаktikаlаrлiDg nlaxalliy guгчhi

{|/l]lllg {;.r1.1ktikinliz yakka hOldagi .vtononr ob'ckt bo.1mav, balki U
, l , l l | ] , I l , , l | | | 

, 
t , lг",, ,,l \ qllI llllq,, kll ,, hll n, r, l,n llo l,.IJl,Ul l,,mо,uJJU

\ l ll lп,1]ll]ilп cdi. l]arhirqiqa! u5hЬU Ьаshогаt охirяi о'п villiklaг 
'chida 

tO'],' , ,l ,Ii,,l1,1,, lIl., 1,1 l, :r,, \aq|] rпаl r t,y д,, rliч,,t,rr li7lk va dlп-п, (
l,,,,l,,,,:,,| ,l,|v||J| |.1 ,1,1, l.,lпl la,lll,il lll\ll, пlllлllлq,llt (jliJ(llk"',г]l.п_
,,,|,,,l |. t1,1lll||l|лч o|,h-ml k"nll.| 2 \4UJ. l00, ррk Li,,llpllk,l1.1;l'llll.]llll ()ptik to']qin]arcla З0 kpk], Ushbu mahalliy gur;h rМG] tuz'lishil,,,I],, \,,,,llli гl\,.hdl l |а k|,hlL I]UJ 'ln.lle !lдlJldi,Pllll rbn,i,t.r.vrsл,,,,,,l Ij ]l l,,||||l,\,ln|,Z 

"1-ollJJ l,|птllllл l0,1,1, ,,1,ч tsll,,,||пd|а|d,|,,l, l ll |l0lllhchl, 2] taxnrnlan 20 ta galaktikadan tJshkiitong;n An(iIonredal,,,,,,,Ill1lMll)e.lIL,l,Jll"i 'Ll,,n,,hlc1,11,1l'll1,1, 1,1r,,.iд,1:.L,tn.,jl..lln,l,lj,,,,l\lbrv,(лlpl-nlLll ] ,mJ'llkll,,, Lз,,п,,,д *r.,i,' l\l j,.InloUl Mll
,,1 ,1,,,,,l1,1lll,,Im,,U|"l,,1,1zllil.ccl'JLlIk,l,nl,,]ln1,1lll,,"llt,"Illllov,,l
, : \lllp vU,do,hi М,,. ,г1-1l чаllk',1.1 "dlll'lc Ыlаlt LUts'lo, -1Jdv,jlJa

N1(,l1,1лl] brrguлgi kunda lла'luп Ьо.Igiп а'zolагi ,1,,,Й8'""; -.,,.\.ll-rlr(lristjl<ilari Jsosan sidney van dеп Всцпiпg iЧ'l'l - 
yilaagi

ll ,]'lll1lr()t1.1гigа kol,a Ь.пl8ал l6], Mcning Ьаrсhа a'zo]n.i л;Jssаlа гiп i iiloh i;;
LlllI|1,|sh hiddап tashqari qiyin mas.h, lckin о'7iпjпg optik diapazonda8i to']a,l,,l ll-,bi,| jhlllч,l PiJl l',, , n,b| \ |', Ч l, 13 no'|ll, h-ltl,

Il,|,Uпllп hl,,LB| ^lппll1,1], Чl 1,1пi i1"l ,l\,l lllJл",I
1l,,]l,,,|.,,il lJl ,,г',сl \J ,,lllkl'kllпlZ 

"г,.,.1,1 t,,l,,,g,л п ,,r , ]ludrr,
l,]\lпll1,1л 460 kpk ma$firda ]{]yl.rshнan va u NlЗ 1 ga iпсh,i yiqin 1:З00 kРk],
l1,1(l1,1l,ililпlng ti]shqrriSidagi asosiy nrassani аугim llIitti поtо'g]гi дit]aktik;la;
',,l l1,1l]JLJl l,,hlIl,Чl,пl1. l,J',, tUlч|1,1l, l 'l ll ,.\lll чu,dUlц k,ll,j,lp
1,1llll \,lйktedanib пrаssалiпg bLl уоrqiпlikkз nlshati tixminIrn +-l t tz gэ
',,rl: l|1,1л8 l, hчl ,l,,,jIl,ц_ \JJln |,\ll."lJ "prrt, or,pau,r,,i,,lllI',l\Jlр,]г Jч,,lл 1nvJb цlll1,1 ki1,1 ],, l \4 l,,,|,ll], в,l,hl, ^l].ktllll/.llilib, uпlпg o'lchaлliatigi 5 kpk, nlasýasi csa 4 х tO]r М,, diг,(ljlv 

^ll ,1,1, лj,|\l МггJ lllshJ,,,n l0,, , lя 1,1ll/.,,k l"ilik,,l рд_ lln l Ь, L,_-.,l ,l,,ll |J,,l<llp lrn,IJ||j,jL,|jl] | ,'q, Ь r, rl:qr , ,.г,опсl ,-.,,tB,r ,
]\,1(illillя ichki q]ýnrida ob'ektlarinin8 tezlik dlspclllyasi бI _- 8- km/;;k.
ill]l]L]Irgi kuлdа uпiп8 taqat 8 (а gilirktikaý' uclrun;uгiy leZIik qiупr;thгijl,,l,,if]tlln. 9-jadvaIning oxiгgi ustunn]a hаг hir galaktikaniпg iлсгsiуа
lrl ll k,,7dJn u7oqlj8i qiymatlaгi Ьсгilgал, Вч bo'yicba оsолglла Mri xaritasl;li
ll17lsh nl!nrkiп, Nчriу te7lik, masola г va .Stгопопlik koordinatirla]i\, ,lll lJ,, vLJ,. l!J,m qоъl. o.1 \ , \,,rrJl, e,,,JkIl\,,',,tJl ,lllqll\h jl Lп]l,,гl,,,'llllll, l1,1j1,olkl М.] м,, N,,c zll,, \,l And lJl rl,,llll\l,u uLhUIl
v,,,,,l 1,1,|цl 

I 
j,li,,пl, ll|"l d"),,I ll hll Ill,

lПl,juлзi kuпdа чаtоr ku7atuvchI aso.ol'zlklaг МС tuzilishi va fiZik,,,l1,11,1lk,],,lпL,,J\1,1,IlJn.,lJLlIqolJl;hh,,,i\1,1.1o,J,l,ML|',o,,jl,)llJ,,n
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nitti] a'zo eknnligi ko'Isatib kelinmoqda, shunga qаrапrау, mavjud а'zоlаr
5tatbtikas i сtагliсhа о'гgа п ilga п.

Xususan, МG uсhuп yorqinlik taqsimoti quyidagi tilnksiya огqаli
appгoksimitsiy] qilinga [6l:

Ф|L)= \,' ехр( Ll[).(Lltr t8-з)

t]u егdа L' xarakteristik уогчiпlik, (r = 1,1 t 0,1, МG gаlаktikэlагi
uсhuп absolyut yulduziy kattalik bilan gа]аkпkаlаг rnetalltyljgi lFе/I]]
orasidagi empirik пruпоsаЬаt

8,s rаsm, Mahalliy !]alokli kalar gul-|11nl illg qоЗh а loq o'za!,]i Luzilisllj
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l] l613 оlа447з 0208 L4 dlг _15,з о,]2 0.47

011017,1 dE -7а-2 0.81 0.з7
лпd ll 01 16 z7 зз2512 dE ,11.tl 0.70 0,26

Ncc S98 01 зз 50,9 :]а2.9 з7 Sc ,18.9 _1i] 1 0,з7
п] 510з,з 4427 11 dI. 9.8 0..10 0,59
02 з9 5з.1 з43016 dЕз 1з.1 0,14 0.45

I,4l(TB 05 зб 6927 06 lг -18,5 275 0,05 0.48
Kil 06l] з6.7 505 7 5lJ dl]4 _9.4 22з 0.10 0.51

09 59 2з,0 з044 44 ]r 11,5 24 0.88
Lco I 10 08 26,7 721а 2<) dЕз _11,9 2а7 0,25 0,61

10 13 02,9 0]з652 dlj -9.5 226 0,09 0,51
l.co lI 11 |з 27 -4 22о9 40 dE0 -10.1 76 а.21 0,57

l(i.h 15 otl48,z 6706 з8 dE5 247 0.06 0,4з
]7 20 1в.6 5755 06 dЕз 29з 0.0L] 0,4з
17 45 з9,9 _2900 2t] SBbc 20.9 16 0,01 о,4,6
]8 55 01.з J02lJ 42 dE _1з,8 142 0-46
19 29 58,9 174о 41 lr -1о-7 -79 1,40

Gс баzZ 19.,l4 56,0 1448 06 dIг _16,0 0.50 0.6,7
l)iIv 20 46 5з 1250 58 lr _11.з _1з 1 1о? t.02

22 4l,18.9 6425 21 dE ? 0,87 1.10
vII 2з26з\ 5041з1 dE -9.5 ? 0.69 0,Z9

zз 28 з4 \444 4а lг а-76 0.44
лпd vI 2з 51 :]9.0 24з5 42 dE -10.a) 0.8з 0,4з



ll =1о i[1,'||11|. t8,4)

YLrqoгidagi jаdчп] asosida g.Lrktika]aгnin8 МG incrsiya mпгkаzкlап
U7oqllgi bo'yicha g'Stogramma ham tuzish пrUп]klп, Uпgа ko'l,a, Mcda сп8
zich soxa З00 kpk < г.< 600 kpk.

Shuni t;r'k'dlab o'tish iozjnrki, МG8а о'хshаsh guгuhlаr Ko'notda ctar]icha
ko'p.]ir. Llning qo'shni gLll,uhiЛпtliа SехtлапS hisob]Jnib, u !сhuп пraýof.r r.=
1700 kpk, Tadqiqotlarga ko'.a, bu guruЫаг пisЬаtап b.qaror bo']ib,
keyinchaiik asta а'zоlалi tагqа]!Ь nrassasi uzluksiz kamayib Ьогishi

(]Uyida МGпiпg эSоsiу a'zosi hlsоЬlапgап Апdгоmеdа tumanligig:r Oid
zашг li7ik mа'lumоtlаr kcltirilgan-

8.З_ý. Galaktikalaгgacha masofalarni aniqlaýh пsullагi

Galaktikalargacha masofalaгni hisoblash, Galaktikadan tashqaTi
аstrопоmiуа uchun muhirn ahamiyat kasb etadi. Tashqi galaktikalaгning
massasi, yoritilganligi, o'lchamlaгi va hоshqа рагаmёtrlагiпiпg aniqlik
dаrаjаsi uпgасhа bo'lgan masofaning qау dагаjаdа апiq topilganiga bog'iiq,
Galaktikalargacha masofalaIni о']сhаýhпiпg Ьiг necha usullari mavjud.
Ulагпiпg аЛmlаri bilan tanishamiz:

Koinotning katta masýhtabdagi tuzilishini (хчsчsац o'tagalakбkalar va
8alaktikalaгning to'dalari a'zolanni, massalaгini, tltzilishini ихlil qilish,
Metagalaktikaning to'rsimon struktuгasini topishda t? qator boshqa
masalalarni) о'rgапish uchun galaktikalargacha Ьо.lgап nasofalami iloii
Ьопсhа aniq billshzaп]r, Bu masota ko'p hоllаrdа

м=rп+5-5lсr-А(г) t8.5)
formuladan topiladi. Bu еrdа м - abýolyut yulduziy kattalib п

kо'гiпmа yulduziy kattalik А[г)_ yutilish funbiyasi bo.Iib, u ko.pincha
empinkmetod bilantopiladi. Ushbu nasofani topishda qo.Ilaniladi8an uýullar
kuzatuv ob'ekdariga qаrаЬ, turliсhа bo'ladi, Bu оЬ'еktlаг adabietda masofalar
indikatoгIari deyiladi. Ushbu iпdikаtогlаг sibtida ko'pincha sefeidalaг, уапяi
!цlduzlaг,o'иyangivuIduzlaг,vodorodnin8Hr/zoпalarii<hlarilishimumkin.

1-sefeidlar metodi. Bu metodga ko'гatashqi galaktikada kuzatilgan
гачýhап sefeidniпg dачгi kuzatish огqаli topilib. sо'п8га 'yorqinlik-davri''
bog'lanishidan uning yoгqinligi aniq]anadi. Кеу'п'.Sреktг_уогqiпiik"

, l r , , 
I l l . l l l ] l l l ; l \ l a!)sida, sctcidnlng absolvut yцlcIu7 kirtta]iHi М фplladi, vа,

!],]l 1 ,l (iillJkolragacha masolani tol]ishga bcvosita jn]kon Ь.гаdjgал,
,,,,l.,l)] lllLпц n!)cIUli (m М] ппцlапаdi Пu сгdа m_ tashqi gl1.1ktikacla
l ll1 ll]lilyl)lцin scliidning kо'riппrа yulduz katt.liяinl ilbdalaydi.

.]. Yапgi yulduzlaг metodi. Ma'lumki уалgi yulduzlaг сЬаqпадапdа,
,,,l, 1,1l1,1l1,|J U1,1п|пg alf ,lvll. vJ1,1,|' kJrd lРl 8, ьа',] b.|"l]l,
',1.1l,!]1.1llll tadqlq etish shun' ko'rsatndiki, maksimLlmidaл keyin ulаrпiпg
l lv,l1.1llligi qinchalik keýkin paýay5it, maksiпum a yorq'nligi shun.halik
ylli|1,1l ho'|.rdi, Лgаr naksimumidan kcyin г.]чshапligi З ga Pasayish' uсhuл
L,1l],lп viql t bo'Isa, Lr bolda t < 12 sutka bo'lgallda, uning maksimLlmidagi
,l",, lvlll tJlJJ, kJll ll,dl М ,, llU,,lJl, l Ullbhl \ l,,п, InUs ",vl,h,b \1

l, lll,,ly,x]l. sHun8a kо'га, sefeidnig maksinlumida uпjпд ko',.inma yulduz
l.,ll1,1ll8i nr va t пi апiq]пЬ, пrаsоlапiп8 лrodu1l 0п-М], ЬjпоЬагпr
1,11,1l(lk.r8.r(ha Ьо'lдап maýof.tni aniqliSh nrunrkiD bo'hdi, st]!niпgdck,
lll\h.!lin yaqitr loylashgaп galaktikalirg:r.ha mrsоlа]аrпi, ulаrпiпg bu]chak
lilll1,1пllaliga kп'rа hаm lniq]ash nrDnrkin Juda lzoqdagi gil.ktikаlагпiпg
1,1.Бl)l.,si, ulаrпiпg spcktriaгida8i сhj7iчlаrпiпg dор]егсhа siI]ish'яa asoslanit)
\,lЫ,l ochgirn ( 1929 у] чопuл asosida n)pilirdi,

],О'tауапgi yuldUzlar metodi, L]u h!пr оldlпяi Usulяi iUda o.xshiýh,l',.,l,|n| \ |ll|,, г, ]- п,J,l ,l,]l lU ,|,,,L,llгl,mь" ,l1,1lд,,п l, \ h I l,|чl
1.1 l1,1\JJг l]l'Ulп, \],l,, llл',/ n,l,,,lBJ q,цl,L, !,1,1v,ltj o|,v,l]Lil,,l
,,,1,1ll,,il|,,h,,Jld,1, _]l,,,,,!r| |лU,/|.||gJп,,]L,,-lll,u ltul у ,,, ,
(]1,11],ln hisob](ilob xud.li yuqol idck oiib Ьогilа.li. Bl] usul 1 Mpk ппsоtЪgасhз

4.ОЬ'еktlагDi o'xshatiýh rnetodi. calaktikaп]izdagi va о'гя.rпilаеtgап
l",\|1,1, ьi|пkIlk,lLll,jJs] ,,уlllп,,,'p,ll,Ill,illq,|,,.lv1,I y1,ILlU, k,,ll",l\l,j1
ticyilli Ьiг xil dcb olish пп!пkiп- N'Iaýalan, уu]duzlагпiп8 shагsiпюп to'dalaгi
L1,1l!п absolyut yulduziy katt.likлing о'rlасhа qiymati (|упiqsа spi]al
l1.I1,1ktikalaгda) xUddi bizning calaktikamizdagi shunday tоttаlаг u.huп
ll,,|'luп qiymat hilrn o'xsbash deb qаrаsh Drumkiп, BLlпday mczon епg
1.1v{hiп уuldQzlаг uсlruп hаm qo'llaпishi o11nli,

5. Хаlqаsiпоп stгuktura metodi, t]u uýul vоkulег tоmопidал taklif
iIlllлiЬ, sрiгаl 8a]aktikalaгda !ravjud hаlqа5imоп struktuг.rаг о.lсhапrlагi
L'l1,1 hbobda о'zаго yaqiпligi8a ;rsoslan8aп. sрiга] galaknka Luгigа .]аrirmау
lll I)'l.hamni 2,5 t 0,4 kpk dcb olinadi, Дgаr xa]qalling chi7iqli diaлr.tl.i
ll1,1'lлпl bo'lýa, uлdа Un'ng burchakli dianretr]ni чiулrаtiпi kuzatuvdan olib,
lП,hu sn\lkluлagacha masota оsопgiла toplladi, I]u пrеtоdпiлg at altiklaгi
,l,,ln(tiki, hirnlchidaп nullanri 1azoda yucillýhining Unruman aloqaýi уо'ч ча
l1.1(lл1lli5i yUtloгidagi usllllаг qо'uзh bo'lmay.]igirll juda u7o.] maSotаda,]j
|1.1],lltllk,llJгgi ishlan]idi.



9:]l_ч. :_,_9:ч*h,", yoki.ulal lo.daslning bizdan uzoqlaýhish lPzllgi, нr - ealaktjkagacha mа\оrа, Вц usul bmlda ro" Mnklпа5отаоап Doshlab8iлa qo.1lanishi mumkln, va'ni 8alakika qanchalik uzoobabo,lsa. naEi'" .huлchalik aniqt oq chlqadl, c;p,b;;;;r.]] сйj iJ,,,Ёi:ё
iil]li|j"l,i]jЛ'l,i; 

"1"'"-tikJlarning 

qoldiq lczllнaп l400,500 km/s.kl

cala}bkalar Io'dalan yoki siýLemalari8a ham yulduzlarga qo'llanlladiдan

]]]]i.k.,, 
t""l J,чл-"t 

jshlatish mumki;: }.,,il;i;; ;;ii;;';il5" :гачýhапlik funksiyaýl А{/D va mа\sJlаг funkivasi F(m) kabilaгni ki.ibh
zаruг sъtlýlik qопчпiуаtlаг asosida kо'ппmа ча haqlqiy mаSоlаlагпl hamdagаЪkоkаЬrпiпg ]<аttз masýhtabdagi иqsimohnI loplsh mumkiл. МаsJiJh0lz8a епg уаqlл lJzodJ galdktikalar uсhuп Ф(М) а5ýimеtrik ko'rinish8J ева
(91-rаsm). Uningmaksilnumi м = 12n2 ga tо.я.гi ke]adi.

. .б, 
NUгiу |ezliklar rпetodi. Kolnoldagi blzdan еп8 uzoq maso|ada уоlgапgalakIikalal uchUn ХJЬЬlпiпg qizllвз sll|ЬБ qonunlпlqo,1lach mumkin. Bunda

(t],.])

3,6-rоsm- Ir2gDуаqiл faz.noai gdlaklika]ol sist.nпsi u.l1uпуоцпПrk funk,Фosi

Yогqiп]ik bo'yicha csn adabi.tdii iluyicIagi слrрjг'k Ьоя'lалish nlaviucl;

lgq(L; = солst 
,!lgL (8,7)

8,4-ý. caIaktikalar to'dalaгi

'i.,ll,,(,|л,l,,lJl l,],hll ,,,j,,lUll,,l l\,] .h,\l|.1,1\hl ,(}.l)lлlllr',r,li] lIl,,, \,ll lll, ,lJ]l,nIJ/||,'J p,,,.\,iv,|dllcln ,,,,,", '',.,,',ir,',,,,] l ll,Л,,:,"9,,t],,"lr,р,л,, rrч,idn 0l.\,, 1,1], n, ,,hlвa ,r*,,,,,"lo",.,,,,l\l,'lI l , l,,ll1 l,sгq,l,'ll ,lL\,,hl 'l,Jl .lцl о'л,h,лл 
',,гq, 

g,l,,n' l,t",l lt,l l'Hinniqlanjshi Ьilап bosh]andi,
lllkaп galaktikalardaл Ьjri дпdrопеd. yulduz turkunrida

Iltll,ksjyalanih kо'riпаd' ча ýbU yulduz tUrkuпrIплr8 попri bilan Androпlcda
"1,11,1PJ\| ll'|, ]l 1l,,,"",,o,, 1,1,1,JnllBJl ,l,,l, 1",,,,ьо, 

^n.L,.*.J,l m,lll ,l, \n,l.BllP vlil.,J j"l]д T,|,oIJ,|" pUJl, lllrn l,l,,,l,,lJ,,1,1 lUiJ lll, l ly.n',ltd,,.u,ld l u1 "d,l,! lU'l -,t",, r",,, r,,," ,b,i 
'i],llilп)п, Ja \ ulLJU/ lu, P, l1Ll, \oluя l 1,1,,.ljJ,,ts ,h,Inl(.1,1l,.l1,1,,i,,

, 'l,,г,,J 9l'"|,lll, ll ,l k ,l1"ld,l k, lБ l ,ni Ilq,,; l, , t ь 1,,rq ,1u,ц, , 1,, -,,n,,,l,,llL1,|v B,ll ,kllk l M ' t п, л,r o'l,rr, m r,lll :,, lI lB х l,,, l,t Б, ,,j l,,r lп.],I;п,,| .j,\ 
) ,,, l,\hlll lllJ], Ulm,l]г1,1d l,]1J,) )аllm \h,,,d,. |.v||.,IlclIl!ll!,ц|| r,lmлIdе, Ь|/с| q,\|,п, .,,',,llll |]Jг К,lп,j v,r KrchД vls,li,,rr

llLl ll] n,l l l Jeb лпlп ,,lдJп,
'l'islx]i (;rl]khkalar o'z о'lсhаmlагigа ko'l?, lш]'сhа knttaliklaпja uсhгаЬ,,l :\ llk|Jllm,1,1,1JllL, lrlгitrr ,,-ьirr,.t,,,гr t,,,nllL\t,1,1ll?l,,,,/.l,.,,,l1,1, l,с_пI дJ,]-l,kl]|,пlilр ,,,л,ll ll], . 

",,;;;,;,,,;i;.,,,, 1;,',,,
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tIisrп,8lпа kаtаlоglijг(lап ]оу olib, shUktlrп]агi otg"n,]g"n u" iъti.1,ki,Ыil,{,]J,l'l, hUJФ l;,,lJk llJ|,lг Jl1,1,,]_г 1,|U,п.jlllпl U', ,,'llE,l п,лjl
i,",;,11,1],:l,':, hlll lj.cVU,on,.\,v,,J\a1,1lnU\ ",,л,,ll,,qld,,.,lg,,,'],"",,,,,
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,l i,l),,lgJ n]lb hlr псLhа прgJ lll Jt Sh lnUmkln

, li,lJkllk ldJг 
' Nhq lJlпапl,kiJгпlljг \n"\ll,, \U]dl,/||l1In" ,pnk|,|,I

]lli,Ii. 1, 
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,,,|,|||]\, 
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Galaktikaпing гэпgigа qаrаЬ hnпr, unda kolchilikni Гashkil еtяап

y!r]dU7larning ýреktrа] slпtlагi haqida xulosa qilish mumkiп, (;alaktikalar yok,

itlarnlng qismlitпniпg гапg kо'rsаtkiсЫагi hзпl, yulduzlarning гапв

ko'гsatgich]Jrinj aniqlaýh metodi a5os a topiladi
ca]aktikai.1.niпз iaZoda taqsimlanislrinl ol,ganchda, уuldU7lагпiпg

taqsnnlanishiпi o'rganiýhda8i kahi, оsп]оппiпg mа'lum Llchastkasidagi

оЬЪktlаг sonini ifodalaydiяan, ravshaпlikning iпlеgй] funkslyasi N.,
оsIпоDпiпg mа'lum uchrstkasida lko'piпcha ] kvadrat gradusd]l yukluz

kaftn]jgi л; va u пdi п kichik kattalikdagi С alaktika]aгn iпg so ni п i хагаktе rlауd i,

Лrаг g:rlaktikitlaг tazoda Ьiг tckis tirqsimlanadi deb qаrаlsа, уцlduzlа1
ýtatistikasldaапiqlапgапidеL Zееli8сгteorcmasiо'ri i bo'libi

Ь.ц
N.

L]u пtчаmmо, bn,inchi mаrtа,2,5 neh]ik геflаktогdа 128з uchastkada

20"' gасhа оЬ'сktlJr tuslriгilgап Гоtоfi5пllаглi Lahlil qilbh OIqal1 lr,xabb]

tomo;idan I9З4 yilda Ьаjагjldi, ХаЬЫ shu уо'] Ьilал 1 kvadtat gгаdusli

пrауdоп8а 20"'gacha ravshanlikdagi 1З1 galaktika tо'g'ri kclisbini апiqlаdi,

Butun slеrаgа to'g'ri kcladigaD яаlаktikзlаг soni еsз 54 10' gа tcng 
'htrtdl,

Dunyodagi en8 уiгik tcleskop yordamida 2,1 yUtdu7 kat(.tligigacha oh',ktlall,L

tjumlada; gаiаkПkаlагпi hапr) kolish muпlkiпligiga е'tihог qi]iIБJ, uп(liI

butuD sГсrаdа 1,4 milllагd galaktikaпi ktlzirtish пшmkПr bo'ladi.

ХаhЬl, shunLпgck, Ьагсhа уо'паlishlаг псhuп Zссligег tсогепlаsi о'llп]]

ekanligfui isbotlab, 8аlаktikпlаглiпg lir7oda taqýiпrlanishi bn,jnlýlLgtn,l

ho'lnlay, balkl izotlop, уа'пi Ьагсhа уоhаlЬhlагdtr hiг xil ekan]igini hilп,

Bu mas.lliDi sinchik]ab оtgппЬh, ,l0 kpk dпп kiclrik пrasoiad,l

galaktikalaг alohida guгuh va to'daga Ьiгlаshishlагiпi ko'гsatadi, l]i7Diпд

i;ataktikamiz, лпtrrоmсdа [М31), UсhЬuгсhаk yUlduz tuгkUnridagi galaktikil

[МЗЗ), Katta ча Kichik Маgе]lап Ьu]Utlагi va Lloshqa уапа Ьiг qапсhа yuldul
;istcmalaгi biгgnlikda Uami З5 taga упqiп galak(ik.r) Maba]hy ga]aktik tо',lапi

hosil qi]lshi mа']um bo'ladi.
Ayni paytlia shu xildagi 4000 ga yaqin gаlаktikаlагпiпg to'dasi ilra'lunr,

Bunday to'dalaгning о'гtасhа diаmеlгi 8 Mpk atrotida, Yirik gnhktik
to'dalardan Ьiгi vегопikа sochlari yulduz turkumida proeksiyalanib salkaпr

40 000 ga yaqin 8alaktikirDio'zichiga oladi,
U Ьi7.]ап 70 Mpk masofada joylaýhib, diametri 12' gacha сhо'7ilgап,

Bi7ning Mahal]iy to'dJmizga engyaqin galirktik to'da, 12 Mpk пlаýоlаdа bo'jib,

u SumЪulа yu]cluz turkumi8a pгoeksiy.ilanttdi. Llnda cttita giBirnt ga]akriki

[uLndirn biri Sumbula Л гadiogal.tktikasi] v.r o1rta g'ganr sрiга1 galaktika

iuza(ilirdi- Bu gi8ant gal:rkrikalaг, Ьiг пссhа i!ahalliy g,hktikaIaг ro',iasi

(jumladi]n hizning Nlahaliy to'd апlizп i h;r !п] o'z iclrig] оlgап o'tir galaktikirning

l

quщlmasi bo'Iishi hаm mumkin degan tахmiп Ьоr. Bunday o.йgalaktikaпjng
dialneтi 40 Mpk Ьilап baholanadi. Bugunga kelib аstrопоm]аг, quwatli
teleskoplar уогdаrпidа, shunga o'xýbasb Ьаr biгi o.nlab .nahalliy galaktik
to'dani o'zichiga o]gan 50 gayaqin оЪ galaktikani ro'yxatga olgan,

8.5_ý. Aktiv galaktikaIaг уаdгоýi

0xirgi 40 yil ichida 10 пiпgdап огtiq diskrct nuгlnnisb лrапЬаl.ri Ochilib,
lru пlanbalaгnilrg kataloglari tuzildi. L]ular ichida LI.hinclri Kembridj katalogi
(qýqacha 3S] to'laligi Ьi]ал boshqaiaridan ajralih rUrldi, Вu manbalardan Ьir
чапсhаsiо'zimizпiпз c.rlaktikami7ga tegishli bo'Iih, аk5агiуаt ho]da о'tауапgi
vuldU,],Il п,лв, h lчll, ll lл,h,lllпl1,1 l 1,1\UЫ.l]J,l,,

tliгоq, ko'p hоltагdа, гаdiопчrl.mlshпiпg mапЬа]аri tashqi galaktikalar
ho'Iib, ulагпiпg гadlodiapazonda пurlапish ene.Biyasi, optik nU.lanish
.Dergiyasining at'gi ] 0. qismiDiginn tashkjl etadl,

spi],al va лоtо'g'гl galaktikaLtI kuchsi7 [rdlопuгlапish manbnlalidan
l!i]ib chiqd', Ulпгпiпg dcts!пletг]i diapa7onida nurlanish encr8iyasi taxminin
l1)l|'v( t)i tashkil сгаdi, sI]! diapazonda сllЦ]Гik g]laktlka]anriпg nUdalllsh'
l ()() пlхl trcha otiq bo'lib, 10]'' Vt atroljda chiqacll.

ltitdn)diipit7onda пurlапiýh quWati, op(jk diJpa7ondagi пuгlапish
{Iпvv,tli bil n bil xil tагtiЬdа yoki uпdап огtiq Ьо'lgап galaktikal.rг
l.xiil)galaktikalaг deb yuг]tilad', Slrunday kitta quwat]i bizga уаqiп
Il,y1,1shgirn гadiogalakгik;r "0qqush А" deb ataladi. Qiz'lga siljishga kо'га,
,1,1l(|l,!,gan uning masofasi З:l0 Mpk, Елg uzоqdазi гadiogalaktik]]ardJn Ыгi
"sспtrчr Л" bizning cnlaktikami7drn titxnlinan 2500 Mpk mаsоГаdа yotadi,
lll,)пliпg гас]iопUrlапisЬi, noissiqlik хаrаktсг kasb etib, ,паяпit mrчdопlагidа
l,ly,ljjvi,l,(,lFLl1.1llJlnlnEсlл\tUllU,nul1,,1,1,ll"ll1.1ll],lU\1-1llll; ilJJ,

КчаzолIал Radiodiapazonda ju.ta katb чuwаt b'lan пur]апас]igап
!!llrktikamizdJn t lshqi ob'ektl]rdan Ьiгi kvaz].laгdil., Biгinchi kvaza. 1960
yilda lJchhUrchak yuldu7 tUrkumida З S 48 nomli гаdiопlirпЬа 16''' уuldu7яа,i,,|||ýl| ло'rкl , lalid,t ll!ti ,,Ii,d| | 'o't )]|Ja ll y,l,Jll l,-пJllА|яl .L,l
l.j|ч,ll l 1,1U UL,,,b, ,,l]пЬull \Uldul lutkJ|n,L|J Iopl|,b { K,;nb,,,J|
kataloзid. ЗS27З поm bilan qауd etildi, UZoq vaqt8a qаdаг bn ob'ektlarning
sn.k||| |,, п| |J]|l]' ч ill ,Jl q,\ lll hn'ldl, v,I nll,UvJl, ul,tlп,гв Sг, р ll 1.1 lд] , ]l /lчl, i
qnys' аtоmlагgir tegishli ekanli8i aniqlangach, ulаrпiпg q'zi]ga siljish
kattalik]ari апiqiапdi, Sо'пвга xabbl qonuni asosida, ulаrпtлg mаsоtа]агi va
уоrq'пliklагi hisoblandi, Лупi paytda L]ir пссhа yu7lab kчаzагlаг kashleLil8aD
bo'Iib, Utаrdап 0Q172 nomlanganigacha ntasofa ]0 

'lliагd 
уогug']lk ч'lПlап

h:rm ko'p bo'lib chiqadi,



Kva7adirIпin8 п!l lanish .nclgiyasi juda yuqori bo'lib, ulпп)iлg пuг1.]пish
IU\rlll lL|''_|n| \1,1 l,,.llл,l ,l,оl,Ы k!l/,tli, vU" л!lll.!о_ Ь \U],Jl,/l
|."'lг,,г,l.,,_,\,,, lgl1-1li,,,1,11,1,|дч,,tчлllrlrllJl l1,1l |0J0 |1|||,] пJ,I
qL,vvat bili]n пuгlалаdi dеgапi bo']adi, .Гахпrilr qiliniShicha, kчаzагlа,
8al.rktikalJг€vol},usiyasinin8 Uпl]hз u7oq ditvonr eonaydigaп Ьll bosqich'dx.,

М.']umki kчаZагlаг 1960 yjl kiishi qiljnlb, ulаг tabiati u7oq чачtgасhа
по,па'lu]п boljb kсlgап Ulаг sреktгidа hiгоI cbi7iq qaysi kimy.jviy e]ement
bil.tп Ьоg'liч ckanin' апiqlаshпiпg dast]ab i]oji hо'lmаgап. laiat ;ch yildan
sо'пg aп,erika]ik аstгопоm M.shmidt Ьаrсhа spektral .hlzlqlаг qi7il tоmопgэ
kcskjn siljigan bo'lishi lо2iп degan tахлliп'dап k.yin bu chiziqlaгnulg to'lqin
uzun]iklari aniq topilзan. Natijзdn (Rаdiоlпапhаlзгп]пg uchinchi Kcmbridj
kat:rlogD,daзi .jc 27З vJ ]С 48 deb Ьсl8l]ппgал va optik пuliагdа хiга hо'lgал
yuiduzlaг8a lлоs k.l8Jn оЬ'сktlаг sPcktгjtljng kJli(i toP'tgan. qizilga sllЛSЬ
qiymati csa l)орlсr ettektj or{itli topililr, bu qiупlаtда лrоs tez]ik 150 000
k1l ,,l, ,k l, ,jlllql,,lg,Ill, V, ,l.m,l 1,1, пlll, r,,,',irr|,rntr-,1,,Br уl d,, lr
Uсhuп спg kаttа tezlik qiymijti 400 knl/sek d.tn oshmnydi, D.mitk bu
v,l],]1,7l l- {U,n^n vJ'll qll,{|lлi.lq1,1л,Ul],l . |']l ч l - rll1,11 ll],',,л ll,J,,
L/U,I ll|,!wlJл, l,.l,\l,f,,1.1 Jniq ьо,I l:,I vo,,] |,]|, лUllji Il] .luzs!1,1n
|,,l^l,,,лl l 1,|U1,1 ,lP,,,l 1,|dn !,Ill,] чi,,r,,l,,j kч17ll i,lu,г ll) .lFl
поm]апdi, 0'Sha уi]liгiуоq hu ek7otik поп jlпriy лrаqоlrIаliап пrilbuot
го'Zпоmirlагi sаIifus'gа o'tib, astl.ollomik ob'ckt Ьо.lпlа!ап t.iечi7ог v.r
аугjm !у JпiоIпlагi ýhu пол .r ata]J boshlandi,

.а.).l 5п.v,11, \ '\lаqФ t]!lal lt|п,,.t..io 1, . t DJ -o.t|.,:J,l

'.l1 1tottl,),. 1 .1..,.l,,\lllotIithl.L.ll I

BUgLlлgikUnda 4{]00 8а yaqiD kч.tzагlаг mа'luпl, lIlar ichicla eng гачshалi
:]S 27:J xisol]lanib, Unlng уогqiп]igi логmаlgigапt 8alaktika уоrqiп]Цidап 100
л,а.о(аЬа katta {89-гаsпt], l]п'пg kо.riппlа yulduziy kattaIigj iZ''',7 яа te]lg,
,Il/l],-_ "|,I h, ,,,l Z L] l,q bU'l]l,, l,,l ,,lrг,,,г,, lJ\l1,11,1l U jl, Vг" m l,,ll
to'gl,i kcladi. U ]a.lioga]aktika klbi t]lг tooloпlaпri aj.alih сhiqчап nrJsýi

i.t bilan хапl nraýhll]. ll(bb,, iet optik ча infi.]qiZi] tO'lqin
1l1,1пi,1,1.1l da yaxshi kuzatiladi,

KvJZa,]nгni ](oiпotda о'гtа хЬоЬ bilan епg kuchl' пuгlапish manbasi
(i,,yish n]umkin, Ваrсhа to'lqin u7uпliklаr (radlo, infraqlzil, optik,
,ll1,1lЬiппtЫlа, гепtgеп va Ь.] bo'yichir kчаzагпiпg пuгlап]shi unrumiy quvvati
ll)1" 1047 егglsсk, КчаZагlаг o'Z уогqiпlik]пri bo'yicha S.уГегt gal;k;jkalari
l|,It()гidап joy olib, xtlddi tllаr kabi лuгlап'sh]алi vaqt davomida о.zgаruvсhап,
l1,1 о'7gагuчсhап]ik davri asosan oyla. va хаItа]аг bilaD o'lchanadi- Bunchalik
l(icl,,k dшrgа еgа Ьо'Igап jismning o'lchaпrj galaktikalar о'lсhзmidап iUda
keskln kichik bo'lishi kerak. Masalan, samo jlsnrnring пцгlалishi Ьir kun dачr
l)l1,1n о'z8агiЬ 1uгsа, undan kсlауоlgал пur ] 5utkada аtiяi Ьir voгug'lik kDnl
ll,,j\oli,lп, ,,'llЬ, u1l о'l, hJml lчп |л | ,.гLд'||l |,u,,,g, r-r,",n , , ., n. ьгt ,',,
1,1,,l,8]l v,,1,1B,|. kLrnl ,.J,,l,,., uJ!, ,l ,l,,,,lп"tlrlлts,Jl,hlпlБауJq,,
llл(l]у bo'b.l dаrrcч s.vol tug'lhdi: чапdау q ilib Qlyosh 5istenasi ol.hamiga
y.t]in jis,n rпil]iагd уuldlzlагdпп iЬогаt galaktik.r пuгlапishidJп 100
l!Jfutaba ko'P.luW.tni o'7id.rn ta..latishi muпrkin7 Rаd!оаstгопоmtаг
kvlzat,tar о'lсhаm]агrlliчirаlагаго iпtсгfеrоm сtг чогdалlidа o'lchab, ulаг iuda
l , л l l l l. , Р , l ' l , l л l а l l п l ,,Б,l,L',,dl],,l 1" l1llr l, kJh ,,,UklulJя l ед l b,rli,l-,ll,"Il,rl ,lllt,b,J,lilj-,Lluln_'lJ1,1JL-l l,^\1,1lпd,,1\, h,,,,l k/.,r_1,lalllll. l,,llljll,jJ.l]"llnLU l L, . \ l j l , l } , , , l J п l 1,1,1',ll,\ ll, ,J,llJlJ - k"'r,, pr,r] rrllr
y1,1duzla.ning o'ta7ich slst.mnSi bo.]ib, U]:lr.la ]nassiv yuldUzl.tг poftlэsbi
yotLlaп,ida уогqiпlikпiп8 o'7garishi tushUпtiгilзап. Lckin bu mode] xozi.cha
,,n.hil tаqrihу va ba'7i пlа'lumоtl.гпi o'Z ichj8il olпraydi, Yana Ьiг пссhtаl оdеllаг ichnla quyidaglsi xaqiqJtga апсhп уачiп.IJпgа kо'rа, kчаZагlаг e.di
shxkllanayotgan 8.raktikatal o'zagi qisoti bo'lib, uлiпg лra.kazicla iudп katta
o'Jsýali.]oй oia iоуlзshgал va kuzati]ayor8an iагауол]аг att.o f пr uxitdagi 8а7
lnoddasiniпg bu чога о'га8а akkretsiyalзnishi {katt. tezlik hilirn tushishi]
hilап tuýhtlntiriIadi. 'l'uzilзaD епg asosiy пlо.lсllаг va xisoll - kitoblirrga
li,уаD8ап xolda shul)day xuloýa qilish muпrkiп: kчi]Zал]эг vlrjudga kеlауоtg:]л
, tLlч,,lUч " llJk llk ll,,lгlll8 о /,jklal ldlг,

Lekin kчаzаrlагпi о'гgапish xaliaлcha dачоп] cгadi, Dastlab чlагgа епц
\, Ill tlz! lu/lllthl U'le,,.lI|\hi lпll.п, J l,xaqll ll, лllqLl\l, nlJnl,,l J1.1,,пi
п)u,пkiп Ьо']зап kчаzагlаr aboficla tUmanliksnnon чоhiqlаr mavjUd. Ai!uski,
l)u qоЬi{]lаг shu dагаjаdа хiгаki, U1.1r faqat bizga yaqin Ьо.lяаD kvazarlalita
v,,,,lll k /llj',,Jl, lll,,г lLlill\l lyLnl\hnq р,,lldlпlпg parlrrrдr o'+hly,rr,
I \llbU q^...{ il,llJr,l в 8Jnl ..l lkl,k,llJг U'l,llJп lg,l yaqln hU'l|Ь, u,, гl Jikazida kichit( va zich o'zak kчаzаг loylashgan, t]u qobiq tuziIishid.l
ln)'pincha sрiгаl]аг kLtz.ttilih, ko'P хоlIагdп ulagich]l ýрirаl 8alirktiraga o.xshab
ln,tishi апiq]апgап, DсmаЬ 19{]2 yili пIпегikаlik пstгопопrlаr 'l..Вогоsоп, 1,ouk
v,' l(.Gгiпlаr ЗS4t] qobig'ining spektгida nragniy еlспr.пtiлiпя ylltiliSh Chiziq'i
Ч; lг "l, , пl lорg,lпllг, ос|,/ ,,mаý "l,In, д/ll L,l ,lJ,пг llll lаяl лdоl!
t,ll,]L-1,1l .n,klddl l,,'1.1b IulJdlcl,, ,р,,Ь,гll ,lll,iq kLr: U,,nJi, ,\4.1
ltч]7.)гпiлg qobjg'ida yulduzlar.Iaп iЬогаt kолrропепtа bo'lishi kelib (.hiqacli,
l(ч]7itпr]пg .'7ida esa iзiг чога о'rа hо'lsа, uпiпе nlassasi l(]0 nri]lron 0uvosh
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maýsas'dan iborat bo'lib u yiliga kamida 100 Quyoýh maýsasini (апiqгоg'i,
gazsimon plazmani] atrof - muxitdan yutib yuborib tuгiýhi kеrаk Ьо'lаЪi.
Lekin bu qachongacha davon etadi va qay tarzda логrпаl gaiaktika tDя'i]iýhi
umчmап поmа'lum, Dcmak, kчаzаг - bu akkretsion diýЦa еgа Й'lgап
qога о'га bolaolib, uлingyaqinida joylashgan va aktiv хагаkаtd*i Eaz k;ng
emisýion chiziqlaгni spektrda xosil qiladi, uzoqdagi sovuq gaz moddasi es;
yutilish chizjqlarini vuiudga keldradi. Yana Ьiг natijalaгga kЪ'rа kчzzагlаrпi
гadioaktivlik jixatidan uch sinfga aiгatishimiz mumkin: гadioaktiv;
Tadionurlardagi епег8iуаýi о'rИ m€уогlij гadioda хirа и tinch. Охiгgi t ri
Ьоrgап ýагi пisЬаип kо'ргоq foizni иshkil etishi ауоп bo.imoqda, Leki; ulаr
хаr birinjn€ Kojnotdagi ъqsimoti qanday va radioaktivlik xu;iyati bizdan
ular8acha bo'lgan masofaga bo8'iiqmi kabi sачоl]аг xali o.z echimini topgani

ozagi aktiv galakikalar qаtоrigа ]авегtidаlаг nomli оЬ'еktiаr хаm
kitadi, UlatdJn епg ьiriлсhlsi ''Kaltakesak'' lLaledJ)yuldUz гUrkumiпiпg BL
bcl8isl.bilJn ma'lum bo'Igan nUqtaviy lаdiоmJлЬJ ek;ni sababh qоlвалI;riпi
хаm shu поmdа lаБеrtidаlаr deb atash qabul qilingan, BL L;c ilgari
adahiyotda Galakikarnizning о'zgагцчсhап Flduzlaгidan biri bo.Igan. Bu
оЬ'еkdаr ýреldгidа seyfett galaktika]ar, kчаzаrlаг va radiogalaktiЙ]ardagi
kabi emlýsion сhlziqlаг yo'q. KvJzarlal va SеуЪfi о'lJklагi B-vshJлliвi uzog:|
bildn 5 mаrtа о'?gаrsа, lаьегlldаlJгпikl Ьiг песhа o'n mаrоlJЬJ Ъ'zgаiiЬ
tuйdi Demak bu пurlапish ulагdа noyulduziy va noissiqlik фЬjаtlагi8;еgа.
Bu ob'ektlaг fizikasin'to'g'ritushuniýh maqýadida чlагпiпg abýolyutyЙdu;iy
katъlinarini bilish lozim. Kuzahrv]a.ga kо'г4 BL Lac чсhuъ bu k;ttaiik -2з;,
uning qizilga siljishi zq0,07 ekan. Bu absolyut yulduziy kattalik bizning
Ga]aktikamDnikidan -2mgа rачýhап ekaпligi t аrпi so.zsiz o.zagi faol
gabkikatar ýinfiga taalDqli ekanidan dalolac Ьегаdi. Ular sреktгi Ь;Исhа
kчаzаrlагdал farq qilsada, katta nurlaniýh епеrgiуаsi o'zakdagi nuqИviy
iismdan arralayot8ani bilan Ьагiьir yaqin tuгаdi. Latsertidoiarda' хаm
kuazaflarga orshab atroflartda tuпапsiпоп qоhЦ' lrorligi апiqlапgоп.
Ulal kуаzаrlагgа пisЬа!.оп hizgo апсhа yaqin botgin gigoit gatiИi*-atar
sinftga ИriЦ qobiqlarining absolyul yut.tuz katиlФi -21-.
Latse.rtidalarning optik tlr'lqinlaldagi о'zgаrчvсhапlЦi а. - 5- gacha |arq

LаtsеrtidаIаг mоdеliпi tuzishda kчаzагlагgа tegishli nazariyadan
foydalanib, sоЪ€га u kuzatuv ma'lumotlari yordamida xisob - kitob qiiinadi.
Yчqогidа аЛЬ оtllgап o'zaei al{tiv gаlаkLl,аlаrпiп8 to'rtLa siпfi
{rJdiogalaklikdIar, sёуlе(Iаr, taazarIat, laБertidalar) so';iz gаlаIгikJlаr
evolyuýiyasining bosh, o'ta nosвtsionar bosqichlari bo'Iib, qisqasi ulаг
о'zаНаri eng aktiv davn хаm deb a}tish rпчmkiл. Lekin ular mа'iчm turdagi
galaktika evolyusiyasining dеуагli ketma - ket keladigan bosqich]arimi уоЙtamomila evol},usion ma'nosi turlicha va о.zаrо Ьоg'lапmаg;п siпflаrmi ?
Ulаrпiп8 galaktilcning o'zini ýhaИlanishida qanday rоli Ьоr?

o'zagi aktiv galaktikalar va ayniqsa kчаzаrlаг tabiati xali oxirigacha
поmа'lчm еkалi8а qaramav, чlаr Еупýhtеуппlп8 Umumly niSbiylik nazaiiyasi
asoslJrini iýbotlashda iuda loydali ob,Fkllatdir. ач лozanyogo ki,ra,
mаssаý etarliйa katta l)o'lgan oh'ektlaming graitabion
mауdопlаridап оtауоцап пurlaf sinib mа'lum bir fokusga yig'ili'h
xususФatiga ega, Вuпdау ob'ektlar gravitatsion linzalar dеh ataladi. llar
fizikasi Ьilап паzагiу jixatdan ko'p mualliflar shчg'чllапgап tmasalan,
A,Eddingtoц G.Тiхоч, А.Еупýhtеуц S.Refsdal, P.Bliox,,A"Minaiov, D.SЬпауdеr,
R.sнild ИDudinov va Ьоshqаlаг). 1979 yilga k€lib biriпchi graviъBion linza
(qo'shaloq kvazaD kuzatilishi natijasida ingliz аstrопоmlаri D.Uolsh va
RKarsvell xamda amerikalik Rvеуmапlаr xamkorligida topilgan. Bu
rаdimапЬа 0957 + 561 д, v bilan belgilanib, bunda ko.rsatilgan sопlаг
gгайliпzапiпg ekvatorial koordjnatalarini, ikkita xaf esa kоmропепtаiагi
sonini bitdiradi. Q'zig'i sbundaki, Д va v kоrпропепьIаriпiпg spetdari to.Ia
bir xil, vaxolanki tаbiaada spelrt.i tamomila usýna-ust tushadigan ikkita iiým
bo'lishi mumkin emas ! Demak bu уаgопа пuгlапish mапЬаsiпiп8 -
kчаzагпiпg о bilan kuzatuvchi orasida о'riп оlgап maýsiv jismning kЙhli
gravjtatsion maydonida tаsйri ýinishi bilan bo8'Iiq хоdisаdiг, Gгачiliпzа
kоmропепtаlаг soni va чlаrпiпg joylaýhuvi аwаlаmьог kvazar, linza va
kuzaruvchi biг.o'g'ri chiziqdan qayýi biri va qay dагаjаdа chetda ekaniga
bog'liq, Дgаr uchchala jism ideal ravishda уаgопа tо.g/гi chiziqda bo.Isa biz
liпzа аtгоfidа xalqasimon ob'ektni ko'ramiz [ýhundayxol aslida navjudbo.]ib,
bu iinza (Еупsh.еуп xalqaýr, deyiIadi).

а,3 rosm- <l:улshtе!п L|ll Ikloai)" пIJпh!]rаlilавчt liпzч (Qso 22З7 1 0за5].

U sistcm.ning пlагkпz а jovlashib, atrofida ] ta kоmропепt;]ýi Ьог(!shЬu tаsчiг (]'7FА Лsh.опоп]iуа Institutl Mavdan.k Ьа]апd
l, ц,,h\,|ч ]I.r|ч,г,Jп ^,гL,,|], ВU,,г lkllllJ lq/, !lll ч,jUl,,l{-J l,_ пl,.

''{ý:..
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tоg' оЬýегчаtогiуаsutiпg ,],6 mсп]i tclc5koPnla l)ZS,detcktori },огdапlidr
oIingan (gap shundaki, uлgа qadal kuchstz tcl.skoРda toltta koлrроrепtа
biriashib хаlqаgа yaqln st.uktuгagi оgа cdi), I1аSmdаяi ,]гaviйLsioii liлZалi

п| ,лll,|,,'|,l!l uл, Рг*\lдl1,1 l/l 1,1\|sl1.1l, \\h,llln
пU,пl1,1,U,,,п, О'\lld \ llп kU.,, l,v.lJn,]l1г,п T,l1,11ollJlsi poll lll
gгirvl]urza уаdrоsiпiпg qizilga ýiljlshi z q 1,7, kопrропепtlагi uсhuп csa z q
0,04 8J tcng. SHLlnga yJqin паrijаlаr k.yincha]ik RеsрuЬ]ik2пjzлiп;
Qashqadaryo v'loyatidagl N.]ayc]anak balaDd tog'astгoliZ'k оhsеruпlогiуаsi8;
qa,ishli 1,5 mеtгli t.leskopda 7:rmonaviy Pzs_dctektoг чогdаmкlа nrUa]i'I

, kl,,lпJ'l|, "lлlkj,hlllI Llаг \lll1,o Jll,J,l ,IolgJ k,ll(,lдlл
lq0_1dlп)

BugUn 50 dirn огtiq дlavitatsjon liлzаl.г topilgan. U]агпi епg katta
o'lchamli va tabiiy telcskopla. dcyish пNmk'п. l]u (tеlсýkорlаг, yordaпxia
Yегdа quгiladi8irn епg уiгik telcskop Ьilап hevosita {яrачiIjпzаsi2l kuzatib
bo'lmaydigan b'7dan епg U7оq mаsоfr]агdа8i xUSusan kvilzarlarDi t.ldчЦоt
чilа olnn]iz, Хо7ir Ьuп.iау rаdчП]оtlагпi o'zFA Аýtгополriч.r instituti чл о'iЙlJ
д,ll ппJ,п|\,l,,,l*Jl J.l \ lll]l,,,, |,kd,, l"Ul n lb Dolпl,,со,,,

Ix вов. KoSMocoNlYA чА KosМoLoGIYA

9.1_ý. Коsпlо8опiуа ча kosnlologiya: asoýiy пluаmmоlаr

Koinot оЬ'еktlагiппrg [ýаууоrа]аг, yUlduzlaг va я.k,] иrjudgа kclishi ча
.volyutsiyasi muап по]агiпi Nyutol mexanikasi doiгaslda оigалаitiзап lап
kosmogoniya deyi]ad'. l(оSmо8опiуа пuапlmоlаriп'п,] xal ctilishi ilmiy
,lllllч,,чJl l,,lim,7ltl t,|,bJ,u,| ||vni,1|,||l|,|, l1||l|1 ](,J mu\iT h.lb, _
DrГaqat аstl,оDоmli]rп', balld boshq. iап оliпllагi uсhuп хап qiziqJ n]ir, shu
l)ilan Ьiгgа, kosmogoпiya пruim оLiгi аsh.опопliуапiпg аDсhа ппrгаkkаЬ
пrаýlr]а]агi qatoridirdir. Dагlrаqiqз! biz хоziг kо'гiЬ kuzatayotgaDlarimjz bu
d,u ondagi Koinot LrSviгlllidir, Е! kD7ntuv natijalari ог(]а]i biz ob'ektlnr ча
uli, 5istепlаlагiпiпg ýllu vaqtdagi xoli]ti хачidаgi.i xUlosa qila оhmi2, lekin
u];rr awal qaDday xolatda bo'lgirn va kelajakdз пimа bo'la.li? mапа bu
пlasala]anri hir] qllish csa ilh]tdn апсЬа og'il. пrisаlа xisoblaлldi, Shunga
(lirrimasdan, о!iгgl чаqt]агdа biz osmon jismlагiп'пg Paydo bo'iishi va
,ivojlanishi hаqidа ko'pginit хulоsзlагgа ega bo'ldjk. l(osmogoDiya
пruа,ппrоlаг'пi bal qi]ishdn аsоsап ikk' xiI yon.toshish(lan n)yda]aпi]adi.
lJiIiпchi yoпdoshbh bu пiz.r.iy yo'l bo'lih, Ьulкlа tizikanlng uIпumiу
qопuпlаrid:rп kelib chiqqaп holda оsпlоп jismining shu kuпdа еgа bo.]gan
xususlyatl uсhuп Ьоsh]апg'iсh hoI]t Jуппп qапdау bO']ganligi vJ q.nlday
гivoil.tnisb bosqichini о'tаgэпligi h:tqnla хulоsi qjlinadi, Ikkinchjsi bu
kuzаtUч bo'lib, bunda turli гiчоjlалisЬ hosqichida bo'lgirn оSmоп jisпrlaгi
xuýusiyatlaлi solishtj.ilib, bu гivojlanish ч.lпdау hоsqiсhllг kсппа ketligir]aл
ihогаt ekanligianiql.rnirdi, Bu uýUlni bilan biz alhatt.l, ko'p sonli оЬ'еktlаrgа,
juiпladan, уUldU7l;rг va u]агDПrg tо'dа]аri, gа7 Плtlапllldагi, яa]aktiknlatga
,Iu'llJ\hlntl",nllmnl1, L,,kll,,t)Jl llJ, ,1,1l1,11l ,nJ,Jl,,o,, "., Ьu,п,ii,,
,пtrаkkаЬ, chuпki hiz faqat Ьl(а sbunday sistemani, уа'пi qUyoslr sistcnrasini
lrilami7, sh!пiпg uсhuD, sаууогаIаг sistemasl п!zагiу usUldJ о'гgапitаdi.

Shuni a]oxida aytish ke.akki, a]oxida оЬ'еktlагпi о'rgапish Ьiг Ьttuп
l(oiDotning xususiyatlari hачidа xulosa chiqazishiIni7 uсhuл сtагli emas,
lbinotnmg Ьir butuD tu7i]ishi, !пiпg iizik talriati va evolyL]tsiyasi пrasa]aýi
hilan aýtгoлomiyaning:rloxida bo'limi bo'lnlidr _ kosmo]o8iya shug'ullanndi,
llozirgi kunda сп8 Z:]monaviy te]eskoplaг Ьilап kuzansh nlumkin bo'lgan
.hе8агаdа8i koiDotga Mcta8alaklika deyila.li, Kosmologiyada, hLlsLtsan,
п,алпа shu Metagalaktikaning чmumiу xususiyatlaгi оl.gапilаdi, Kosmologiya
пluаmmоlаriпi hal qi]ishda umunriy пisbiylik DаZагiуаlапdап foyctalaniladi,
llundaп tаshqагi, kоsлюlоgiуа irs1loлoпriyannrg bOshqa bo.1irrlaгi kabi
kozatuv nra luпrotlariga suyanadi, Апtпlо Ьu сгdа уаgопа qiyin.hiIik 5hLlndan
Lboгatki, ЬUпlп Коiпоtлiпg xUýtrsiyatlaгi kuzatuv yordanrida iýhxol qiliпgап
uлiп8 bo'laklaгi xusu5iyatlaгidan tanroпri]a talq qilishl mumkin, Bi7



kosmologil,a ho'linlida lususап, quyidagi nnlhiпt va qizцаrli muаmпrоlппrl

_ NinrJ чсhuп Kolnotd] Inoddir rloxiiia-aloxida ho'1.1klJdan iborat яi2
bulutlaгjga ajIalgan, qays]kiULlгdan oqibatda gаiаktlkа]аг },Uzaga kelgan?

_ Nima uchun bu ga]aktikalaг o'zaro uzoqlashib ketyapti]
Gаlаkti]rаlаг yUzaga kclishidan avval Koinotdagi пlаtеriуа qanday

ko'гinisbda Ьо'lgап?

9.2_ý. Quyosh ýistemasi nnlg vu'udga keIislriva evolyutsiyasi

QDyosh sistcnraslni.g vujudga kellýhi xaqidagi паzагiу.iJr juda ko.p,
Lckin hаг qапdау bU mavzuga teglýhli паzаriуа 1]uyidagi kuzatuv
пr.{lumоt]агiпi fu shuп(iгiЬ Ьсга o]ishi shагt:

1) quyosh 5iýtemasi nlassasining 99% i .]uyoshda jrпlалih, i]оlgап ]%
gi,ra uпiпg nt.olida ауlапUчсh' sitууоrаlаг, uIзг чо'ldо5hlагi va хаkоzоlаrltiпg
Ьl-г,l]lkJ,| \,,,ilqllг,,л ln 15, l\,ч, ln'|'.l k,,LFll,

2]qllyosll sistcпrasi хirгJkа( mп]dогiпiпg 9t]1/0 i sаууогаlагdа, 2% яiпа

З] Sаууогаtirгiпiпg чuyoshdal] uzoqlii]i l'itllUs Bode qопuпi8а
bo'ysuлadi: R=0,:1,2" +0,4 [аslплlопik bidikdal;

n= Ф da чuуоsЬdап МегkLlгiуgасhа m]soГi],
п"0 Quyoshdnn Vепсгаgасhi Ьо'lgJл пlаsой,
л=1 Q!уоshdап Yсгсасhа Ьо'lgап masota,
п=2 Quyoýhdan Маrsсасhа bo'lgaD mа5оГir,
п=3 АsLегоid]аг Poyasi jUyhshsan.
п=4 Yupiter

P]titonga с]аiiэr shu Гоrmulапi ishlatsa bo']adi.

4]Вагсhа sаууоrirlпг чuуоsЬ :rtrotida ча o'z o'q' аtгоfidа ауlапmа

5] vспсга vi tiгап o'z o'qi atгofida ау]апishi orhital i]y]aпishiga tcskari
l)o'lib, qоlgап 7 tп ýаууоrа o'z o'qi .n гоtidа avlanish yo'nalishi ulапliпg orhital
hагаkаtуо'паlishigа ]поs keladi;

6] Sаууоrаlаг massal]I i, о'lсhпrп]аri, kimyoviv tJгklbiva уо'ldоshlJгiDjпя
soDi ho'yid].r Yet tipid]дi vi gllnпt sa)yora].r. n]1.1Jгig! Ьо.liпgалi

7] GigaDt sayyolalar atroi]da ulkan hаЦаsiпюD stгuktuгаliг nravjud- Bu
lrllqi,lJl ttl ixil muzllkLtI,va g:rz сhапglагdап iboпt,

l]](;igant sаууогаlагпiпg гat]iiy yo'tdoshlaгi 10 20 tir, Yеr tipldagi
\.lyyoraiardit esa bim, ikkita, yokj umumап }ro'qj

9] Hirmпra sаучоrаlаг tахmiпап biKa tekisllkd:r yotuvchi el]ipslar
b(,'yicha Ьiг tоmоп8а haгttkat q ilad ilаг;

10)Quyosh sаууогаlаг sistemasiDing markaziy tekisligiga Lrxnrinan
рсrрспdiku]уаr Ьо'lgап o'q atrofida aylaDadi,

1r]Маrs va Yuрit.г sа],уоrаlагi огаsidа kichik sаууоrаlаr belho8'i

Тuгli mavjud Ьо']8ап пз7аriуаIаг ichida nisbaL]n kо'ргоq ku7Jhlv
пrз'hmоtlагiпi tushUntlrib hеrа oladigan [Iekin hаmпriýiпi сп,ls] пj7lriуа
bU Laplas va Shпridt Dizariyaýi Ьо']gпп ha,nda u qUy,dag,cha ti]'liЛппgап:

Yukttlzhг yakk] ttl8'i]mny, ba]ki gUгuh bo'lib tLtg'iladi va Ьiгоп Ьiг
8u]uhlагdапЬiгtllгоtочuуоshsistemasibo'lgaл,0'shavaqfulaushbubulutЬir
п.сhа hагачаr katta ckanli8i va nra'luпr kicbik эуlзпiýh пrоRrепtigп eg.
ho'lgir ljBl kUlltuvlald:ln mil'lUцl. Во llol.]Ldi T=(l t]eb ots k (ахпliпап 10l yi]
ichida usbbu Protosistema уаdгоsi ча uпiпg at]OI]da maydJ hulutсhаlаr
vujUdg:r kclishi hisob kitoblardan topilgan, (;гачitабiоп siqi]idr dirloln ctib,
trlагkаZlу slrlada аStп sеkiл Рrоtоquуоsh paydo bO'ta Ьоsh]аgап va u siqilib
unda tсrпrоуаdго rcaktsiyasi hoshlanishi uсhuп 10l] yil уапа kегаk bo'lgan,
Shu dачr ichida Ргоtоquуоsh atrotida аkkгitsПп disk чUjudgз kelih, hu
diskn,nд o'z tekisLgidlgi gгavit.rБion Ьзгqаrо,ligi tufayli qаtог halqalaгca
bo'linib kе(gпп, L]5hbu halqalardn sаууо.аlаrпiпg t g'iliýh jaгayoni го'у ЬсгiЬ
1OtJ yildaxususan Uгпiпg ргоtоsаууоrаsi чujudgа kеlgап, Мсгkuгiу va vспега
uсhцп ulаг hаlqаsi kichikligi tulауli uпdал moda tcz yig'i]ib 100 mafta kалi
dачгdа shu 2 5аууогапiпg ргоtоsаууога]аri xolati vujtdga kсlgап, Yсг
ргоtоsаууоrаsi endi vujudga kelganda uпiпg о'lсhа]пi 150 mагtа kata Ьо'lgап.
iJ siчiIib ЬогiЬ o'z otli atrctida aylanishi oshib Ьогgап siqilishi, Bugun8ida
tахmiпап 5 soatda о'2 o'.li аtrоЛdа to'la ауlалiЬ .hiqагdi, Shu dачгdап 10' yil
o'tgach u sovib aylanish tczlig' bu8ungi kundagiho]ati8a etib kelgan,

Ноziгgi kuпза kel,b yuqoгidagi паzагiуаlаг уапаdа гivoiliDtiпldi v:r u
па7аriуirgа kо'га qDyoýh sistenrasining уU7аgэ ke]ishj quyidaвi Ьоsqiсhlаrда

1.Нr, Н:О, ОН va boshqa пrolekulalal, hапrсlз ch.ngdaD iЬогаL
уu]dчzlагirго пюddп bulпtining z,ch]ashishi. Bu 7ich]ashish o'la уапgi
уUkluzпiлg po(lxshi пatijas a atrolgii tаrqаlgitл zаrЬ to'lqini nahjasida

r-



ho'lishi nrunrk'D, l]u potlash лraxsulotln.i yUlduzlali]l1r сhалggа siпgjl)
Ьогgап va очiЬаt(]а bu .hппg UgIегоd li хоп.lпtiаг tarklb'ga k'rgаD.

2.Maýs.]si y!kluz ntassasi tагtih'dа va z]chtigl otsbataп t(atla Ьо'lgJлliJI ,|, Tllll lqr]l,h |аl,,у,пг| h,,,,,,l," ,,",.r ',r,rЬig,
llJ ll,gm, lllJ,P,ll hJl',,,L llU Ьl'iр1,1lгl,|д оl,U"л ,,q,l,,,LiI oL},\h ;J
UUIU,h c|,|л1,.J пiуJ" l,.Ig,ln,,],,lll\ дап bUllk mJ/,1,|tll g|/ vl,hапяппнqU\Uq,I hгhi vllZlяakF||h Ll, IUtll|1,|slll\h"\kl ,|,j\,ly-,,lncll
vlzJclk,'l1-|JiAkkl,,,lylJ"1,|volli vIllnn,,,,lr ,rrJr,,yr,|,,nrIirrгlyдr
bnlib, n,,,lllm t,ll ,vlq,n k.lqlлLliпj ,r/lf,, lalllL, ,l\ll, nJl |J,i ll Uп;s
massasi U7lukliz оshih Ьо] adi,

З, Магkэziу quy!чlashislr masýasi tа!пriпап 0,1 п_ qiуmаtiяа еlяаDdа
lп,J,1,1 г,l],lчl,J]п Jlll,', 1|,FlaIL|,,,|,,\|,,J,rlunl1.1 l],г 

""g 
,,,,i,,B"

еýа tйgпспI si!ilishi boshlangan'dan Il]] 1tlЗ yii otg",,rlon"Keyln .n'y
Ьеrа.li, Сhапg bug']anishi Ьjiап tezda vodolod mоlсrirlаsuЙg aissotsiatsiyasai
,аrауолi го'у ber.tdi, Вuft]а marka7iy quyrrчlashish siqiia boshlaydi vagа2slmоп рrогоуulс]uz (ргоtоquуоsh] shakllanadi, BU Рrоtоуuldu7пiпg
sbak]lanishi juda tcz, tахmiлап 1{l 100yiloгa]ig'ida lorbeIadi.

гl ,l,,IUyo5l,я,l)u1,1-7llJlnll,UJdl1|ll,,lkht,,| ;,,al l,h,UJ\-ll,,rld
"1 i,,,,,,,. ",',, 

, lJ uлillя гl,.,_\l ,,. lJJ,l,, ,, ,l,b h,1,1'l, Г,.rlпll],],l lt,и],i,I п,,.lll Llllln- m l, l\l hL7l с ",nU,|,I lIl,, \,,\,{l l,,l,,iBl, J,\l,|, l,,"l,..l rL7,,,gllILl|л l-\Jj,l1,1л i0^ гll^ьl, ',,Ia hп'l"lл, llu \,q,;- l,,llJ,
щldurаlirrc moddлing чo'shi]ishi nrgaydi ча lrrоtoqфоsЬпiпg gгi;lг;tsi,lп
siqilrýhi Ьоsчiсhi boshlaлadi, l]u dачг ctavomida nr:u.t<azKla Гiotoquyo,tr
l,n ",,l ol\l ,l lUл ,|/,,л|-г l||г||1l|в'уJ4Jца L*]|. ho'|.|J,
A,1,|J b,l d ,k,1,1,пl, plwln\,\vo,, rlurnqu1, ,h l,i,arr bll \,лt.l_, Iol,tl\,l,
D,Jdlоl,|,k lllla\ll ,hаk]1,1л1,1l, l,kin ,,пlпя дпllаl,j,lll,h, .-_ ,кк,,,,,,,

hаl,п,а,,l lU1,1 п,.,Jllv mUJ, ll l"dJ , l- \ll !,u,,,".,uйп,оr,l,,,., Е,;,l;;
Ьо']gап oraliqd, joylashgan,

,lrгоtоsаууоrа tuпlaп]i8l diskini g xalqasimon tllzU]maga ega ho.1iSbi
Dl,] 1,1п8, l\h.], ol\lllJJ,lJ, рlсlлI,цуUi llIr Sh-Lll,,na

t, 51,1 lyJl. ПU ,l,akIl lllыl l,,1,1vnnl ,,i1,1l, hl, v j IiJa l,r, i;q,]\ , }, vJ uпlпЕ
atlofida уuqог'dа q:tyd cгilgan disk hаm shak]lanib Ьоrаdi, iu с]isk(jзп .(;
l,,\ l.,,hal k lnollV vU'ldn.l,L,l 9,1, ,пj,,l p,,ydn i rlJol

Llll d,л lл пЁ hп\hIJпя |, h л1,1pIda pl ol ,} U],Jl,, ,lu!'I lnl,Iji nlпlJ1
ф|Е l l1g,,l r l k,,vll,, halik dl\pk l lJ,hP,l., ,,|-,,,lg mndd j,iгll,g m l'llllп hll
чБlпl .]lallI l1,1,1,b- ч,п,, {|,IylU,ii, н| \л,IJFl|, l1,1la,,,lJ!,,l lлl U,lolv/,,j,]rlU,l,пlп!7lJlJ,hll|Jl \,l h,o,,,ol,,J "олJ, r',rлi,goiz],rr r,,гl у,r,,д,

1 " " , , lllnd,lllld,,lj, |,Ik It г|]q,IU,,lп,,lп, ll,пlпц 1,11,,пjпll oU,yl.h l
\lj,,l( гlо,ll1,1llппl h ll чll1,11 ,1tl,,,lJ\lоlj,N,,ггl,Ilл\а\ч, l l lulr,r,1,1d,lЁ|

,,,,/,ll, LllIlll-, llll\ll.,Jl ll1,oIl],lv,,,h,,,.лll'',,lлl,i, 1.,IB,lil 1,1ll,l,,,lя,l,г,,d,,h],||l c|,IJ,л||,,,lllll\,,п,,vJ,l]l,|,|"оu,rлr,,,rt,l,r,ur,r,,,,r,,r,]
,7 "Illпlll \u1,1clk,lo,uJl p1,1l,, Ivvv _l,TJ,,i ыtsJ]l l'l ,ln1,1.,jJlJkll

пrll,]0ll nl lmcnriпi U7,1t.lJL

, 4, Keyiлgi bosqich tirxmiпirll i0'] yiln' о'2 ichiga o]acli, Вuл.lа
ltotoqLtyosh п ing яrачItаL5iо п siqilishidnvonr etadi, Bu burqicbning bosbia" uýNпiпg 'l'. tiplj yuldUZi bosqichida ho'la.li, siqilish 'davo;;da 

uпlпg
o']cltamla.i ki.hik]ashib bo7irgi vaqtda8i o'lchimlg; iлti]ib Ьогасii, KLlcb;
yll]duz shamo]l csib рrоtоsаууога tumJпli8iDiлg iclrkt qisпrкlап 8azni oIih
сhiqаr]i, Рюгоsаууоп tumanli8i tashqi чismla;ida еýа- gigant iiyyu,"t".
shakI]nnishi dJvoM cl,.li

, l'l,,"ФJWUla l1,1паl llдlп1,1q , h,j,lP l.UJd |,| Ь"|ц ll, \Jп q 1,1,1,,y,]ll U гl ll.Рl\ll]ld k , п l , , l l l l l l , l ч, , l l п h l\ lq lllb, ",r,,v, r,,lr уrг rlib l,пrаt,rд,tr,lun i,,, I Jo|,,\h|\] |,t lll| lsid,l vl,Ud l \,l,,,,, l lj,,J, v l lBJ kFrJ,ll v,
чattiq jisD lkkumulyaгsivasi jаrауолi bol adi. Shu yO'sinda katt;-jismlaгDing
:,пБjу оЪishhri kichik],lгi hisobiga yUZ Ьсйdi, Аstегоi.lhца о.х;аsh ulka;jiýn]a Ьul,г kc].r'akda sаууогпlагпi paydo bo.tis]ii uсhLlп 7amin
xin)ЫJnirdilal va srууога,ýоslагi deb ati]rcl1I.1I.

, v.r lh.yilt ЬU.qппсh. :l]oxid:) ulkan jism]al sltJk]lana.Ji. U]аr akklctsiyil
,,d,,]" 

I"d_,"|", vazit.sini Ьпjаrаdj ча аtгоl]агidп Yсг tipidagi sаууопrilrг
|),jvdo ll)'lJ hoshlJldi siууога i]soslaгl soпi bu dачгdа jUd; ko'; bolib,
l,ji]л:lshish nJtijaslda D]al nafaqat b' ashadilirг, b;rtkl xattok] paгchii.ntJdi1.1;
h,jлr, Il!пdау рагсhпlапЬhlJг diffегспtý'аllаshзi]л mltеогitl:lгпi tUз'ilisbigi

'|'rхпlUrал 10]]y'l davo!nida Yel о'ziлiп8 hоziгgi о'lсhаmigа .riýhgап(l1,1,in Ьu dэч.п' ]05 deb bahol.tshadj] !гяi nlshalirn v.,егi *,*,i,.il,,,,,J lIlr'|,лlt,,|,l ).. llp,d,,cl ,JvvulJ1,1l llll lJl,,чkгр1,1\а dl\llJl dl,llr1,1]lvlчl лi пLllпl'tll ,,,vvul,,,l ltl,-,,ll,J,,,lуупl,t,ЁJ,апlU'dll,,ll
1,1,1,,l|,llI l ,гdJ оlг,,п| kl,.'ll,,,lnl л,.rt rr,,,,,,, г,,;turп h,l lnoJllJ q,,m!, ,,IL| |,Il-h|ч,Fп \-л.rl,iп,d,lЁim.JJ||J"\|' u t,n,,rn,,,,,,,,,,lg",,,

, Лil].lltа aytish numkinki, Ьцпdап 4,5 nlil]iaK] yll 
",,Л iЫу Ьеri"",,ll ,l1,1 1_1ч\ll,л, J,llq n,lllllSJl Il1,1,,|'v,l, t,r.,,, ,,,ro",r,,",..n"b,' ,,, iJ,v,)sh ytl](il7lilnl kuzalish atijalir!i, mсtеогitlаг ча sJyyol:aIaг

.Llllx,!l1.1,1\lпlll]] lll1ilislri hamdJ ta.kibiлi гahlil qili5h аю5iriа bjz k;; sayrn,|,lr,,l, l,|,,,l1,1,J|,,,l,,IlrIl,|,IvII|!oIl,jnl,h,vo.\u| ,п".,|.|,|,J|J,||||lIg
,, l 1,1l t,l 1 ,lllll , \hrl,lпrllпо!tLlпrl,

lli



9.З-ý. cigant va Yсг tiplaгidagi sаууоrаIагпiпg kelib chiqishi

xvi]I аsгdа Nyut)n nrexanikasi yutuqlaгidan fоуdаlапi]gап xolda Ko'l)o1
haqidir quyidagi tаssачuг hosil qllindi: Koпlot tabiaoriDg aniq qопuлlапgа
ho'ysunuvchi kosmjk iiýnnirr ýistemasidn,va bu sistcnla o'zgaгolasdir. UDgа
kо'rа КоiDооliпg muгаkkаЬ nrcxanlzml Ь'г mаrtа berilitr, keynr csa п o'z,
o'zidan o'zgaгishsiz davoпl еtачеrgал- 1644 у, Dckaгt Ьiriпсhi Ьо']й quyosh
sistcmasi gaz ча сhалgdап iboгnt bulutdaл yuzaga kclgan degan gipotezani
aytgan, Xudi sbunday gipotezani keyincha]ik Вуuilоп (1749] va Kant [1755]
Lirг г'чоjlзпtirgап, Ulагпiпg tЪгаzigа kо'rа bulUt nrirгka7ida quyosh, рсгitiгiуа
qisnnnг]da esir ýаууогаlаr yuzaga kclgan. Lekin Ьu vJqtda ha]i аtоп
пir7nгiyirýi, ten.odiпamika, gаzlагпiпg kine(ik пп2пгiуаsi, kos,nosning
еlеrлепLlаr bilan boyib Ьогishi va Ьо5hqJ ko'P].rb ktr.kli ma'lunrotlarning
yo'ql'gi sit]зhli yuqo гiilаgi gipotcza]ar to']al]on]ik bilirn ishlab chiqilmagan,

1796 у- Laplas tumantikning aylanlsbi sayyo.irlirг yUza8a kclishida
,ýoýiy гоl о'упаgап сlсgап xulosaga kеl8ап, Hilqiq.rtrn, nrisJlan, siqilayotgaл
slerik hnnanlikning m пrassa]i cl.nlcnti r гadiusli orblLa Ьо'уlаh пrа'lum Ьiг
burchnk tezllk bilaD ауlапауоt8ап Ьо'lsiп, Лgаг blr ele entnlng /=rxri '
hа.аkаt miчdоri molnen0 о'7gаппаs bo']sa, uпdа uпiпg о - Ьuгсhrk te7]igi
tumanlikning siqilisbi dayoпlidir 05hlb Ьо.idi, Tunranlikning umumiy
nrassasini М dcsak, п - massali elcmenlgir qL'vrdag, og'i,]ik kUchi

|\l .п1
|.| (i ,

va q Uyidagi mal kazdaп qосЬmп kuchitir'sirqi]adi

l ,п,., I

Siqilish jаг]уопidа nlarkn7din qochnra kuch og'irl'k kuchiga пisbalan te7
о'sih Ьоrаdi va ulаг (englashgirnda гоtзtsiоD Ьсqагог)ik ylzaga keladi, Bu
Ьсqагоrlik пatijasida tun)anlik boýiq].]shib ЬогiЬ, сkчаtог qismidan moddn
аjгаlаdi, АjгаliЬ сЬiqqап moddadirn tumanlik atгot]da Sапu,п xalqal.trign
o'xýhash tckislik shaklidagi ха]qаiаг shakllanadt. ]rpl:rs tUпrапlil(dап аjгаliЬ
chiqqan 8зz kondensatsiyalaпib borib sayyoralarDi yu7a8a kcltirgan deh
t.lxпtln qilgan. Ho7il8i kunda8i zamoлaviy kosmogonik tаssачUгIаrdа
kе]огgал glpotezalar s.rq]aпib qоlgап [чUуоsh va sаууоrаlаrп'пg уаgопа
пппапlikdап birgaljkda рпуdо bo'lgani, гоt.tsl.п hеqагоrlik nazaliya]ar0,

Yuqогidi aytilishicha, Quyosh sistenlnsdn ha.akat Dliqdоri
пlоmепtiпiпg 98% iSаууогаlагgа va fac]at 2% giпп quy0shgil to'8'ri kсlаг
еkап. Lekin аЕаr biгlik mаýsigа to'g't,i kсl8ап hагаkаt mЦdогi пlоп]епtiпi
(solishtiпna lruгсhаk mопrепli) his.Ыasak, U holda tагq 50 mаrtа епаS, 50

l)l)tl ll1.1ll,]л] tJshkil ctnl сkап, Кппt va Laplas gi]rote7alari klasjik fогп)аdа
1,1li]l lllJ,llJl(ilib hсга оlпlаgап, IIaqjqirtan, lroslrnla siq]Ilshdan awal
ll]llr.rll]l]t inghinrnlJ еlсmспtlагi {qismlaгi] tcng hU.]oqli va Ьiгxil buгchirk
l,,/llkkil .н., Ьо'lgап, Ingli7 o]tm' Jins blr qiyinchiIikni hаrtапt qiIish
llr.l|\,ll]d.l Ы)shqа kоsпfugопik gipoteza i tak]if qildi, Jins glpotczasi8a kо'га
IIl,Vl]sh boýhqa уuldu7lаг kabi sаууогаlаr sistemasisiz vuzaga kclgan,

Iyyt)l:ll:lI slstcпrasi esa quyoshga juda уаqiп о'tgап yukluZning uning
!1.11lt],!l ,lJ1.Itih уuЬогgап moddasidan yuzaga kelgan, уа'пi quvoshdnn
,l]l,llll lll nll!kiit koлdcnsalsiy:r]anib ЬогiЬ sa},yorirlaгni Paydo qilgirn.

Лчll\ll пrumkinki, 
'kki 

yulduzniлg у:tqiп mаsоtЭdп уuzаgа kclish
,1,1ilrl)li lulh kichik vir Galaktikami7ning shakllanisbi UchUn ketgan dачгdа
|,],1.1 l].llп silyyoralirr sistemasi yu7agn kclgan, haгtoki fuqat bita shunday
,,,,,l1,1]1.1, л!пi biznin8 quyosh sistemamiz yuzaga kcl8irn, Bu xulosa о.7
,r'1ll1.1ll Ilпs gipote7:rsining to'g'riligig.r shubba tug'dlDdi, lekfi bUn' h.l
,Illll!llli iлkоr tlkr deb qагаsh kerak emas, Jins 8ipotezasini yaDada
, lll!lljl l оч qагзЬ chiqsak boshqa ShUnday tushUDmovchiliklaг kclib chiqadi.
Nl l,, ll,,l), i|Uyoshdrn aj.alib сhiqчап modda so]ishti.ma ЬuгсhJk moneDti
,lLlvl,\hg,l yaqф о'tgап уLlk]uZпlлg Ьuгсhаk пrоmепtidап katta bo']ishi
ll]l]l)lk,n (l )is, lIb-.olr kttоЫаr shппi kolsirtdikl, qUyoýh sistemasi чuzаяа
1.1,1 nlr !сhлл quyosh va Ьоshi]э yUlduz 5000 km/s t.7lik ЬiIап uсhгаshishi
1.I,1,]lt, 1.|tin h! tezlik GalaktikirmizdagiPaгaholik tezllkdan (:]00 km/' апсhа
l,, 1l,|, l,.]l,jk(ikamizita pnl.abolik tczlikdan ki]tta tezlikdagi yU lduzlit. iuda kanr,

ýl)ckt,,al irna]lz shuni ko'rs.ttadiki, QUyoýhda lltiy vJ deytel,iy
1,L.l1,1,1l1lilгi Yсгdа8igа пiSЬаtап апсhа kanr. Ma'lunl](i, liгiy va dcyteriy чаdrо
| ,.ll(l\lv]ýi лaniaýld.r (уопаdi, va аgаг Ьu сlсmеDtliг 5аучогаlагdа koт ekan,
ili lj,ll\, 1,Iyy(ltn moddasi Quyoshdan uпdJ y.rdro гeaktsivasi boýhlaлishidan
,,l! Ll ,l]г.ПiЬ chiqqnn, va niboyat, Quyoshdan .jгаlgап gaz
l,!,lll].ll\,(siyilanishi nlasa]asi haqidn, Bu gaz tеmрегапrrаsi Ьiг qапсhа чч7
lrl]ljl] lll]tius d.lnjasida katta ho'Iishi kсгаk, Quyosh ichidagi bosinr unlng
y,ll|{,ll (|Бnrida8i qatlanr o8'i.li8i bilaл лNчоzапаtdа bO'ladi, а8аг gaz shuлdау
lt l1,1){!,iluIida tаshqаг'8а аjгаljЬ chiqsa, u tezda tагqаЬ ketadii qасhопki,
,i|1,1l u to7da sочлпаsа- Дjгаlgап gа7пiпg uchib chiqishi uсhчп Ь'г qапсhа
..{1,1llil kсбп, uпiп8 sovishi uchun еsз Ьiг qancba оуlаr kerak bo'lishini
llr\I)lп,lчh1,1. kо'гsаrdi.

9.4-ý. Yпlduzlаг koýmogoniyasi

Ylllduzlaг pIOto yuldu7 siчi]ib ЬогiЬ t.Irпоуаdrо гсаkКiуаsi
ljIлll1,1пishigJ qadaI Ulаr пiSbirtan sovuq bo'lib .'Spcktl.yoгqinIik''
,lj,]ll1,1ln lJsiпing о'пg tOпlonida qancha]jk уuчогi.о.l ho'lishi esa uпiпg
ll].ill .rllg'i.h пlrssaý]8a tJo8'ln], Ргоtо yUlduz si{]iIib uning .vOlyutsivasi o'7iяir



valasha llek llz) chizlb boladl va lргmоуаdго boshlanishl nalilaýida bitol
ketma-ketllkka о'tlrlsh8а ulgutadi, qavsi bifiga оliгish unitlg ЬоshIJлg'l.h
holatda to'plagan maýsaýiga bog.liq. Дgаг u Ьiгdап ро.П".ч"ч uЙЬg
evolyuвiva trcki ushbu kFrma_nclIik bo'vlJb сЬарdап о:пggа qаrаь soari
bo']adi. Yulduaaг cпdi rugilcanda ulаг mJs\aýi 0,08 Ме dan bj м" ga.ba
ho'lishi mumkin, ьuпdап kattalaгi albatta tцg'ilishi bilan portlashga m;jЬчr
bo'ladi, va tчгg'uп holda uzoq yasholmaydi. Аgаг tu8'iigan
1ulduzlaгningmassasi Yupiter maýsasidan kata lekin 0,0s Й" aun 

-КiЙir.
Ьоls чЫdа Uiвaltan8 yuldUzlar bo'ladj', tеrmоуаdrо rcaktslyaýi vujudsa
kelolmay, *ech qасhол sаwоrаgа avlJnmaydi, lekln r".p"r"cu.i"i Ь,, п..Йо
пiпg gгadus,kelvin bo']ib iniiaqizil diapozonda yaxshi kuzatiladi. Bunday
jigагrапg 1чIdчzlаr galaktikamiz tojida son sanoqsiziiir.

Воsh ketma-ketlikda iоуlаshgап дlduzlar цzоq vaqc davomida
tеrrпоуаdго геаkЬir? natijasida пuгlапаdi; ularning гаditБi, 

'orqinligi 

va
massasi deyarli оzgагmаsdап qoladi. Bosh ketma-ketlikda }ald;zla;nine
о'гпi ularning massasiga qa.ab aniqlanadi. spekE-yorqinlik d;gгаmmаsid;
Ьоsh kebna-ketlikdan pastdagi yrrlduzlar 1suБьгiiкtаr ketma-ket]igi)
ximiyaйy иrkibj bilan Ьrq qidadi: subkaгIiklaгda оg'iг elenentlar ulusЪ

, ТеrmоуJdго reэk15iyaIari nJtIiasidJ vUIduzlaгyadlo\idadagi jJl2yonlat
vodorodntn8 gcliv8a aylanishj voki Ьоshqа.hа a9ganaa, чоаоrоапiпg(yonishi, Ьi]ап гоу Ьеrаdi. Bosb ketrna ketlikda bo'liih vaqti tеrmоуаdri
rеаЬiуаlаП Ъzligiga, reakБiya tezligi esa t€mрегаtчrаgа bog.iiq. vutauzning
maýsasi qanchalik katв hо'ls4 члjпg maгkazidagi tеmреrаtuга shuncbalii
}ч_qоri bo'lishi kегаЬ Sababi 8azning boýimi учqоri qisnidagi hаmmа
qаtlаmlагпi muvozanatga keltiгishi kerak. Sht!пiпg uсь"п уЪаго Йкьiуы.гi
Inassiv yulduzlarda tez boradiva Ьоsh ketna ketlikkkelish vaqtiuzoq d;vom
etadi. Hisob]ashlaгdan В0 tipidagi yulduzlarning bosh ketna ketlikka kelish
vаqлh I0 yll, quvosh va Uпdап kevin8i sррlrгаl tiP8J klruvlhi yulduzlarлlki
10r0 yil ekanligi апlqlапяап.

YJdro rсJЬiуаlагi учlduzlJглlпg faqat malkazi} qiýmlda Ьогаdi. Bu
юЬаdа (J,uldubmin8 konvekljv yadrosil modda tam-, u"qt a,л,sbisba"
bo'ladi. vodorod yonishida yulduznlлg konvektiv yadrosi radiusl П а masrasi
kichiнashadi. НЪоЬlаsh]аr ko.rsatadiki, yxlduz b;иqtda d jаgrапmа bo.ylab
о'пggа qayriladi. Massiv ,ulduziaг tezroq qoгishadi va лatij;da bosh ke-tma
kedikning о'пg qismi asta sekin o.ngga siliiydi.

Yulduz markazidagi hаmmа чоdоrоd geliyga ауlапgапdап keyin,
evolrцtsiyaning ikkinchi bosqichi tugaydi. vodo;odjnin; ge'liyga ayh;is;
reaktsiyasi faqat yadroning tashqi qismida boradi. Bu чаqldЪ yidro siqltadi,
}ulduzпiпg markaziy ýohadaýigi zichlik va tеmрегаtчrа ko.taiiladi,
yulduznin8 yorqinligi va rаdiцsi oshadi. yuiduz bosh ketma ketlikka etibkebdl \.а qtzlI 8i8апrgа aylanadi, ечоl}ацiуJпiп8 uchinl hi bosqi, hi
b05hlaлad|.

Yl]l]lllirl,I gJl]iгilgппlагпiпg hалrпlаsi yU]duZ ichki tuZilishiпji)li )]lsh ill,] luZJгiу ish1.1Iidaл k.lib 1.1lцadI iзu паtlJаrаrлl yLrlttuz,rail,,],l ,|| |lIq,l,,l'l_\,,,q,гl,I Jl ,чl lJl]гl l,l,| п'lь"Jl|.l,г,lп1,1lhlп) t(k IlI l,,,ll\| ||t||,пj,|,| |',,l,,1чl|,Iчl,k |,,l\,j,|,,1,,п,]ча!|п,_|пч|
1,1l \lJ yl)shga еgа, 24i] гаsmсlа 11 ti t()ila !chun r,"g уЪ,.rI;,r,'k ai"g."il;,^i
ll1,11Ll llH,!l, (]lагdал ikk'tasi, M:J чп М92 shаrýlmоп tO'dadlr, ко'гiпiЬiuгiЬdiki,|" l, l, lll,| 

'J||p опр (.пj. lg| -,,}llJ_,,ll \,,llt h,, lL'o,ll,nL]ll hlj \ll,
,l, ,,,1,1llll,,, l"',],I qJ,1,1lallL h,,l1,1 чJчпlьhе| ,,.l oU,l,a, \hll],лll,р qlll
lrl,i]|,| |llll|, Лu diagmmmadan qnysi toila оШi. ;а ,r"y.."' kЙ; ;.Йl, , l1,.ll]lll]lпi v.! ulагпiпg taxmin.n yoshini оsопgiла.,iфi.Ь -".Ki" В',Й,,gl,]ll1,1 (li.lдLll]mada bosh kerrna ket]ikdnп kеtgап yulduztaгning tipi;l,, l,,l,r,lll ,,,,гlk,NсLl,-t'п'd|\|,]с\,,,п,i,t,U,|,,rglочllrhrrп,h.. lls.лч,,, 1, 1,1,,,lllllf tо,п, oJl n-,ll l "г l1,1,1"1 ,,,8,, l,"я,\h",t,.,,.,;.i,._,,,j:
',,, 

', 
1,1llll ',,l1lk ,.l l1,1,1,1l Y,,ч,,1 чl\ll, ,"ia,rl", , ,,,ry,,,,,y"",,,g

,|1, 1,,IliL|,,,l,,'l,d,,|,U,lil,UJl"lл,lj,,,l,,,,'||и|r1,11,1r,,, 1,1ll,,1,1,1 l .,l п:r,,,' ,l,,l,u1,1k1,1 tJ,']lnll,,l1,1c,,ah,,L1, 1,o'l,nllDJ|, l, \jn \lJ| ,l,пJгчlч|Ii
l,)'li,l1,1]1lJ qrzil gigапгl.r tагDоg'iупхshi ko'гinadi, Bu c,l nraгclJJri ko'pchjiik
} (llllLi11,1l с!оlуUiSiуrпiпg uchinch] bosqicbiilJ ekanl]gini hikliгаd;,lilli|(ll nldalJlda qizll 8lgапtIаr sh.rsiпron го'dа]агп'k'gа пishаt.п|,,l, l,,, ]l /,,rnj *|l|k,,l y,,J.-,ЁJ |,lJh Lp.aJl п l ",,,1",, i,,,i,;,,l,,, l,L,l, ',,,1,1l,,1,1, ,, Il ,l,,пепlll l,|,l l,,l 1,1l1,1 lU,1,1ln|1,1 h lll,Ilnklll,ILпlll|,ll,]ll, slr.llsimon to'dJlaгd.r yotuvchi ýlсrik t.lsbkiI etuvchiyU1.1uZlaelil,,l;ll tl( пK!ll]il U]ttsbi tekis]ik tashkil cnrvchi уuldUz]агg. "ia,"i"" 

r,.,,,i"I, ,,,|]lI|| |l,||u\|л l,,'г,,|, ld, :1,1ll1,1,v.]l lo гJ,lJ,\,, .ulUL7l11,1,]Б,,,\,ll l,,,\lll,,,IlлlkU7,.lJч|lгы1,1l, |,Il|,,u,| | ь rrd,l,r r,ll rrrr,,J,,tr,,l,],,, ,,, .,,,,l,.I ul lгlg,,llIllll j,o,,,l,,lll,,vll,Ll , n,,,p,.h у,;,,.;i,i ',',, ',|l ,rlli, l,r,. ч,h,ll1г l,г'.lU|с| J\,,_п,\lj r lpl.)" b,ll,in,,,,,,|,jl,:, lrlllil, чJllll,ti,, U,lli,|, U,ltllл \l,,,lU71,1llb 1,,rl,j ly ч1,1пlLlll! lllil,,l.]1,1[l 1,5,t0'] К bo'lishi keгak, lЗuпtlау уu]duz'lаг sрсКti-уriгqiпПtс
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r , ,|,/ll, glчl1,1ldt l,,|лjпс,|,l1,1q , ,, ,р ,,,,,,, ", t,",t,,l,i,",,,,llчljl,\lj1,1 h,,J\,,l ld,, Y,,dlUJ l г,,l \ . ъk \lу,1,1 vii,,,,,"а,,,,",.,,-r.,,
,l,|,l,,, , ll1l IJ ll ,гlJ_ J,о'|чJltd l l,, hlл, ,|, Ь, sql, л , ,,llg- Flд |л h .Ub,,,n ,di, BU
|,,rl l,, l,"|,lln чUhlq l,,llq,lvJol Uljlпц.l,hUi q,,.ij,l 1,1l I.1.tI,1,I ku.hll,, \l, l,, ,1,1l1,1лlh 1,1Jл,,,\lJ, i ,llLn]k,l, l , ,r ,,1,:,,1,, nu, ол,l lJyol, ),lldllZllr1lIliilsi i ylrч()tadi va uпiпg nrir5Sasi kaDrilyadi, чizi] яigапt]аr voki,,,1,1j,,| , ,l,|| , l|||, " |, |,,,i,J,,п Il ,,|,.|dl l,| ь,,m- rroj,Ll i,1 ь , r, q,,r.,il,,'l l\l,г,llJl h,i.,,,,IJ| ,{L пJч1,1l i,ll l},,п,l,]l д,rJdl, лч,rur поr,],.ь
vl 1,1ll l,,/,il l,,\,,1,1ljll,j l,,,,ll,.llпl vo ч,jll ,п. г1,1тkjп v,l ,Jl |чUl,глlllJJ,

,,,r]J,|,, ,lu,t,l Iv |а|пч.п|| ы,, о. ,,",,д, 
" 
,ll'-" n"

Il!1],j\lIidr ko'l jshinri7 muпklп,

, , 
i)/, ,lц,llllllJ,l11 Jlj,,dd,l ,плlг ,qlo,1tl!ч jn,J,, Ilil1,1il 1,1п,-гl,k,lU,l'|,",l, Yll,i 1.1rlцJ,b 'l *llчl\gllldlUпllЁll1,1гkJzlоlllч,',..U,"оJlrll

,ll-i Ii,l'l, Y,,'1,1/,1,1j, ml\ l\l , { QUJ-,lt,,jl,,,t,JJn,,,|,ll,_ |, ylJJU
\LlIl(i] l!] k,]]ikl]Illiki ý]пgаг, uуg,опgал holatda h.,hdi, sl,,,,,,,,д..;,;,;;;



kаrliklаг evolyutsИning to'rtinchi [ya'ni oxirgi) bosqichi deb hisоЫапаdi,
Shuning uchun hаm, qari to'dalarning tarkibida Ьir песhа oq kаrliklаг bo'ladi,
yosh to'dalaгda е5а чlаг uсhгаmауdi, Biz bilamizki, oq kагliНаrdа уаdго
rеаЬiуаlагi bormaydi, чlаr oldingi hosqichlaгda to'plangan issiqlik
епегgiуаsi zaxiгasi bisobiga пurlапаdi, Ulаг aýta sekin ýойу boýhlaydi va
kо'гiпmауdigап "qоrа" kагliНагgа aylanadi. oq kагliНаr _ bula. soviydigaD
unrining oxiridagi yulduzlardir. Quyosh massasidan Ьiг песhа mаtta katй
bo'lgan Wldпzlаг оq karlik fazasidan o'tmaydila, Sababi чtаrпiпg geli9i
yadrosi uу8'оп8ап holatga tushmaydi. Bu holda uchinchi bosqich пеrtrоп
yalduzlamiпg paydo bo'lishi yoki о'и yangi yulduzlarniпg pordashi bilan
tugaydi,

Shunday qlllb, blz yulduzlaгnlng evolyulsi}asiniлg umumiy mапzаl asini,
zicb gaz va chang buluПdan siqiluvchan pгotoyulduzga, keyin bosh ketma
kedikп'ng oddiy yulduzi orqali qizil gigantga va nixoyal oq kaгlikka
aylanishini kо'гiЬ chiqdik, Bu manzarada hali ko'p na.saga oydinlik
kiгitjlmagan.

Biz }чqогidа yulduzning evolyutýiyasi iаrауопidа uпiпg masýaýi, .adiusi,
tempeгaturasi qanday o'zgarisbini qaradit,lёkin uпiп8 aylanishi haqida hech
паБа gарiгrпаdik Ma']umki, О, И А spektral siпfigа kiruvchi }ulduzlar juda
Ez, 100 ktn/sek dап han katta tezlik bilan aylanadilar, F sinfiga kiruvchi
rlldчzlаг 100 km/sek dan kichiL F sinfdan keyingi sovuq Flduzlаг shunday
kichik tezlik bilan aylanadilarki, ulaTnin8 tezli8ini Dор]еr siljishidan aniqlab
bo'lmaydi. G, lt М siпflагigа kiruvcbi bosh ketma ketlikda joylashgan
yulduzlarning aylanish tezligi bir песhа o'n km/sek gа teng, lekiп haqiqatda
undan ham bo'tishi пumkiп. Маýаlап, G siпfiпiпg tipik }ulduzi Quyosh 2
km/5ek tezlik bilan aylanadi.

Diffuz tuman]iklarni kuzattshlardan, alohida mоddаlагпiпg Ьiг Ьiгigа
пisЬаип hаrаkаti 1 kn/sek tigi kelib chiqadi. shuпiпg чсhчп yulduz paydo
bo'ladigan boshlang'ich tumanlik Ьаг doim qandaydiг hагаkаt miqdori
momentiga ega bo'lishi kегаk

Quyosh sistemasida 98 0/о i harakatlar miqdori momenti sayyoralarga va
2 % i quyosh8a to'g'ri keladi. Аgаг quyosh sistemasining butun haгakatlar
miqdori momenti quyoshga tо'g/ri kelganida u 100 km/sek cezlik hilап
ауlапgап Ьо'lаг edj. Вчпdап, quyosh siýtemasiga o'xshaýh sovuq
}Tlduziarning sekin aylaпishi чlагdа sаууоrаlаг bo'lishi mumkiпiigidan
dalolat Ьегаdi. Agarda sbunday bo'lýa unda Galaktikada sаууоrаlаr
ýiýtemalari soni judayam ko'pchiiikni tashkil edshi kегаk

9.5,ý. calaktilQlaгniпg vuiudga kcliýhi

1,,r.n(lik lu l(оiпоtпjпg (g'ishtlaгi, htsоыапаdi, ýhU siIrаы' ulаглiпg
]| lltIllt" yL]Z.lgi l(сlнапi va г'чоj]апish hоsqiсh]агi nra5ataýi аstrоfizikапLп8
llL/ll$ kUпdrgi dоtzагЬ muапlпюlагidап biridiг, GalaktikalJгni g vujudga
1.1,1L\ll п,lliliуаsidа ikklta Ьir_Ьiгiдп qaгanta{ta.shi Ьо'lgап sLsепагiупlпг
ll,.,yJull: l) Ko'not .volvutýiyasining boshlang'icb hosqichnla awal
l,,lll\1lk,l1.1l l]ototo'dalari shаk]lапgап vir ulаr asta sekin yuzaga kсl8ап
l,r ,vl1 ll,,li)п Ьсqаrогlik лatijasida bosqichma bosqich bo.taklirгg.]
ll1.1lllll, ц(.llsiуJlаг8ir] bo'linib Ьо.]Ь, ргоtоgа]iktikаlаг yuza8a kelgn ча
llllt1.1ll ltr|ll),lt natijada gаlаktikаlаг vujUdga kclgan; Z] Kolnotda awal
\ !l i]l /1,1| shiltsitпon to'da]a.iлjng ProtohulUtlall paydo hо'l8зп !а ulаг asta
,ll], l!l1,1shtl) ргоtоgаlаktikr]пгпi, ulаг 7aninida esa ga]aktikirlJ. yuZaga

llZl!| уil1.1г davomjda, irпЦгоg'i ХХ .srпiлg t]O_yilla.gi чаdаг cuiPtlk
ln,LIliliJ1,1I ilSOSrn asta siqllayotgaл pгotogalaktikannr8 o'z o'qi аtгоЛdа

,,ч].]пlsh l(,7liдi oshib borlshi tutaytivujodga kclgan dcb tushun']gan, ]lususan,
(,i]ll 1ll сlсkt]оп hisoblirsh tnashiпaýjd.r члtо] soDii tairibalal o'tka7ilinib,
vlllIt)l(h8i siqilish iпгrуопi natiii]sida clliptik g.lJktikalaг vUjudg:r keliShi
l l(1,1rkiпliginj паZагiу tаsdiq]апgап, ВU Usul bilan u П1 U5 clliPtik
r1 l1.1lrllk.nilnlпg vujUdg.l keli5hini kolsalib bel gап- Вiгоq 80 _ уl]lагigа ke]jb
1,1]lI)(lk galtrlcik.l]i|lliпg o'z o'q1.I1atlotitla aylinjýh чiуmаtlагi ku7iluvlalga
ltl,,,l x,|(llli!, Ltsbqari kichlk ekani эпiqlandi. L]u qiy!natl.r. паzапуаdаяi
,,, l|,', 1,1,,ll ,l,, ni lllJч 1,1,, I i |п |'| |,t bj|,h,ltl .l,(F)lл,hllll,]L/, lllt li_
|,,lli]l]7lk].,г clliPtik galaktikitlalning y]nJd.t ппгаkkrЬ modellalilri tu7iýh
, r l, lll{l.i ulагпiD8 iyl:tIlish .hi7iя'i, zj.hlik va гачshапlik taksimotlaгi klbi
,,1ll(l.,ly,l1,1lnt ku7ntuvlarclan topn boSh]alr, nrodellnshlir'sh пruап]пlоlпriпi
lli ll , l 1,1!]uг h:rl чilishdi,

ill] {j,цл(lа рагаllеt rarislrda qаtог паZilгiу ishlar hlп) b.]jaгi]di. xUsuýan,
) l,]l](]t!l jlcll clliptik gаlаktikаIагпiлg гсgUtуаr yo.qinligini tlIаг
!l)lylll\iy.]sining ЬоsЫапg'iсh davгidngi пostatsionir !а оlа aktiv kotlektiv

l tl.]l(sJls]va jагауолi bil.in tushuntirib Ьегdi,
(;.l]xktikaпri7da уuliiuzlаг.rго ]пuhit va yUldu2lnr moddasininя Umumiу

llllkl]olllaгi nisb.ni va.]t o'tishi bilan о'zgапЬ ttlгаdi, сhuпki уulduZlагаrо
tll1lllZ n)llhildl уuldu7lаг Pavdo bo'ladi va u]аг о'zlагiпiD8 evolyutsiyalaгi
l)\illd.l оч krгlik]аг h.lлdа псуtrо уцlduz]агяа ay]aпishlari nariiasida
п1,1lлп) hiг ч'sпtlагiпi yJnJ уulduzlагаrо muhitga chiqa7ib уuЬоrаdilаг, Shu
!lisi (li G]laktik,rlniZdagi уu]du7lагаrо muhit miqdor' vac]t otishi Ьjlап
l{.llnryib hoпshj kсгаk, xUddi shuпdау hol Ьоshqа 8alaktika]aftla hаm
l(uZ,,lil:di. YuIduzlaг qnгlda лlоddа qnyta lshlaпishi Datijasida Ga]aktikanriZ
ll1,1ly v;l o8'lI сlспlелtlал bitan boyib Ьоrgап, Ьuпiпg oqibatida uпiп8 kimyoviy
1,1lklbi vacll o'tbhl bilan о'7gпгiЬ Ьоrаdi, calak(ika аsоsал чоdогоd gazidan
l1jll1,1t l)Ututd.lл yu7aga kеlgап dcl) taxп]in чilinadi, Llattoki, bu Ьulutdз
ч(](lI)гlл]лл tashqari t]о5hqа сtеп].пr Ьо']пlаgап dcb hапl tikг vUгitil.tdl.



ShUлday qlIib, geliy vn о8'iг сl.пlелtlаr у!k]цz]аr nraгkazidagi tеfiпоуаi]rо
reaktsiyasi natijirsnla yuzirga kcladi, Оg'iг еlеmспtlаг yuzaнa kelishi
uсhtапgал 8eliy гcakrsiyasida hosh]iпitcli:

Keynlcha]ik t]:ргоtоп, п€уп,оп va (r zаrгасhаlаri bilan bi.lashishi
natijasida }.anada mUrakkab уаd.оlаr yuza8n kc]a Ьо5Ыаgап, Bnтq Ьuпdау
u7luksiz otib Ьогish nazariyasi огчаli urап va tогiY kabi ]utla оglг
vI ll,,iJllllllts vJludг, k,,'1,1llljl Ill,hJ lljrl\h lnu l,kIп . пи,, ]rUnJa l,, v,,дl
nuklonni egal]ashga ulзur'shdал kо'rа tеzгоq рагсhаlапuчсhi гadioaktiv
izotoplaп''ng ЬеqJrогlik bosqlchida bo'lishligiDi е'(iЬог8з olnlaslik пrumkiл
emas, ShU sabahli, Mendct.ev jаdчаliпiDg охiгidа joylashяan одir еtсmспtlаг
,llчlп-lч,lJU/,,г.lпd,ljlqп1,1,1чl{rlll,,\l,zlе,, l,,,,,l,п\l llr.ll,l, h 1,1"l l,n
qi]iлadi. l]unday о'(а уапg' yulduzlar сhаqлаshIагi ulагпiпg tcz siqi]isbi
natijasi.ia rо'у Ьсгаd', L]unda tеmреrаtuга benixoya Osbib ketadi, siqilауоtя.л
,llmо:l;г,лIа 1.1llo\J,ltn l е l k l . l ! 

" 
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kuchli Dеуаоп oqlmi hбi] bo'ladi, Nеуtrоп oqim'ning intensiv]igi shu qаdаг
kuсhl' bo'lishi mumknrki, Ьuлdа оrпliq Ьсqагоr уаdгоiаг Ьо'liпishяil uiдurа
n гlJ\, ! l1e lll,/llп'l,чlпl J'Z1,1l1q,l J lh,, lгч,lUl l" l l, чUl lJl,'г,(;alaknka stc.ik ta5hkjl eluvchi qismKlagiз.r nisbatan tekislik tishkil
,,lJv,'jl,,,lJ lv1,1,1 l/l,,l .г l,,] ,ln,1llltga l, ,y Ll ,]aJl,,hUnki ,1.1lll,Бltkil
cnvchi qisllldagi уlllduzlаг calaktika evolyutsiyasininз boshlang'ich
bosqichida, ya'ni уLllduz]агаго ьaz hali оg'iг сl.!пеlltlагяа k;rпtЬаg'а] vnktida,)llpll1,1"J1,1l, lil, v,,,1,1, чUId,l/l,,г,Il,,д,, ,j,о,,lп \]"|.k b,l,,ll 

',rt 
пl,hlо,I

Ьо'lgап va пlаrkа7igп ч:lгаЬ kопtsспп,JБ]уа oshib Ьоr8ап, Вuлdа stiгik
t.rshkil ctuvchi qismda vujudga kelgan yukluzlar hnm shUnday tai]siпtotnl
sач]аЬ qоIgал.

YUiduzlагаго gaz Ьulut]аriлiпg to'qnashiýhi natiiasidir ulапriпg tez]iklari
asta sek'n kanrayib Ьог8ап, knlcdk епецiуа issiklik energiyasiga ауlапgаD
bamda gaz bUlLltining umUnriy shakli va o.lchamlJI.i vaqt otishi bil:rn ;.zg;iib
Ьогgап, tlisob]nsh]aг ko'rsatadiki, tez aytanuvcbi ЬUпdау bulUl biz;ing
Calaktikada kUzatiladigan yassi disk shaklini olishi kеrаtс Shtt sababli,
лiýЬаtап kссhго{] yuzaga kelgan yu lduzlаг teklslik гashkilet!vchi q'smпihosi]
qilgал, Bu vaktga ke]lb, уuldu7lагаго gaz tekis]ik shaklida8idisk kо.гiпish'пi
o]gan va U уu]duzlаг qа'ridа qayta ishlanishdaп о.tяапi natiins'da пisЬаЬп
oBlt ,1.11e,llJaln; n?ldl гlll,j,,Jmllsаll, (hU \ l jnblil, \ lll, la.hki| " UvLh
qlsmidagi yuk]u7lirr hаm оg''г еlсmепtlаrgа Ьоу bo'l8an. Ko.pincha tekislik
tashki] etuvchi qisnldagi уuldu7lаг ikkinchi avlod,5Гегik tashkil etuvchi
qismdagital esa Ьiгiпсhi avlod уu]duzlагi deb atatadi va bu hilan tckisliklik
tashkil etuvchidaBi]aг lroýhlaлg'ich ytlduzlaг qa'rlda bo'lib сhiqqлл
пloddadan yuzaga kelgan dcgilп fikцз ishora qillnJ.li,
. ]]osbqa sрiгаl gаlаkhkаlагdа hirm riчоilапish ctapi xuddi shunday го'у
lrcr8an dcyish nrunrl(iп, Yulduzlаrаrо gа, nrujassamlashgan s]r]га] tагпiоqlаr

ll ll] l 1],]],lk(ilil uolun]iv nragnit пriуdоD kuch Chiziql.tIi yoiIalishidan
llrl],1,1п lll, YU]IjпZlaгilft) ga7 ''yopishgllr'' filagпit may.loll сguiLNсhапligiяп2,ll l ,,lll /lll ,,,lll,,],hlJl, l,tsll,,ll\J],Ац,l ,,,i.r ,,,,,,,,,q,rg,,,,,j,i',,g,ii,K

l ,,,'ll r1 l ,,I ,, l1,1 l , Jl 1,1 lnq ,l, l],lll ,ll,P\l,, d, v",. , ,1-,, Ьгl,i,1, '1,,n1 ,l,.llr.l 7ichlik lrlsobiga yU]duZlaгirп) gaz tcz yulttuzlaгcla vig.ilib qоlmаЕал
l,,'1,1, ,,ll ),llalj,li,nlll,,vllJ-J,,j k,ll\h l,,i| гl vl',]ua|,,Iro 1|? |,F],;
liv.x11.1l ll]r tixnrinaп proPortsiona] bo'ladi.

Лl1.1l gr]aktika sckin ,ylansa, u hоidа уuldu7lаrаго j]az оglг]ik kuchi|,, , ,,l ll1,1lkJ/!,l viP'|'1,1l, AlllJ,l. ЬUгd,п ga а,rrkrl"га,l 
", 

,"",. 
" 

,,/,l,,;,;l,,., ,lv1,1IlLlvchl galakttkalэrdagi8n пisЬаtап kLlcbsi7 bo'ljb ;uidU?Йпrп,,,,,,,j,,,Jil1,1lIBJ k,m qll\hl,ip kU1,1.Jl, v,ti,l,|\ ,jljl,|,llJld,,gl ,,,,Il,,,,,]"ll, 1,11,1v,l \llldUl1,1_1^l_,vll,,jlzll,ltJJvllnlb,,-rl,n,,r,'",t,,i,,,1",l"
,,,1,1l,,\],llll,v,lllrJ,,1lkll1, 1J,lll,]lan1,1lJP"/cll,,lnon\ulJ,l,], l/,, h1,8,j_,i,,lll l!)гuчсЛi sfurп kо'гiпishiп' оlishlагi kегаk, В,!" "*r,,.h, iiaai
,l ,l,.],lгu\l ,,\ llf,, _ll гlll, _J,J,llkj,ll -чJ, l]l-|п||jь \пi, ,]яJllk,l\Jlald,,l]

1, 1ll 
'1,1,,] 

l\llл\1, 1,7lik|,,llk1,1,1(lfldlLlll,vrrq,,rd,rlrr]дrлlrго-ппr,,,urп
],,,l,,1,1 l lllJn,, l1,1 ,lll ,l||1,1,1 "ll,,"ll(,,J,lJt tul,]U, "lJго в,/ ,;
vlllllllZliUrrlllg Ьоsh]ап8''сh sinfl .lгiна xcr5 yU]duzlJr kam,

Sh!lхiау qlllЪ, griJktil(пlпгпiпg vUjudga kc]ishi tахmiпап ýlЪ.ik shaklclag'
1,17 hll]llli hosqlchidirn boshlanadi, lju bUlut vodoI(]d gazi.]an lЬогаt bo'lib,il
l,]l|]l]s]i ho'lmagJn, (;а7пiпg alohida Iro'lak]irli ha.akailanib, Ь]г biIlarl Llilапl |,Бl 1,1,1ll llll1,1n,lJ P1.1,1lk l,,l:,,v,llJ|,1 l , iqo'B1,1lll \а o,1J llo j
l,,ll l1,1l,,lo1,1\l] |ll lv,jlllg l Ullh l, lр lл, Лr,,l -" l, , , , ; , , r , , b " 

v 1 , 1 , 1 , h , . / l , d ,
1,1l,| l]l'| | -UIJ| г,|llkl,k,, dvl,,lll,h ,1,9l kl,],k bu,]a, lln,lll llгllр
ll ll llnik! vU'tld8a kеlgап,

9.Gý. Kosmologik Pгi!lýp va Koinotmodella.i

,K,)smo]l]чiya UсЬuл КоПlоtпlпg etal]icha kattj tаzо lajmidngi пrоddп,.l',r,,l,,,l,il]lPl1 n_ 1,1г ,ll Lo'ii\|| лас1,1,jЁl I]'Lt l ,,l,,llJ .]J'l ,pl1,1,,М,"il,,l,|,lг U'lll h,j /l hll ,l l tll, ,l' ,',,h Ll-,.,,.h lnl]ml i,l b"lBl1 ,,hJ
li]1l1,1lnl,!i MctJgalaktikadan апсhа kichik, leklл hu o.]chttm y;]duzlal,],l,'ll,,,l,,,vl l,',,l1,1l,b,o',],,|,lll ll,,\lud|Ёi h|',j|| l,.*|lч lnl,llllv,Uk,,]
Jli,lit|\lil L U'l.it lrлlJJ ]дJ nL(b ltJn Jnt hJ k]ll,I

lftinotda пxxldil taqýllnotini о'ггасhа baholash uchun belilgin kо'riппаyLllllllZ kattnli8i8itcha kaltJlikka е8а Ьо'lgап gа]аklikа]агпiпg soliini bisob]aslr,,l,, ,], ,.r]l l] ,j U\l l ,,. bU,,,d., Ku ,,lUч1,1jgJ l, *Jл \,t l B,jl lkLk ll,jt u,1l0l],1,1lll ,,lt,ll l чl.,lll,,.|ца \ lIl,I l.nJ,l,t lJ l!lJi, h,.l \' v,j'|,,,l.!hdl .U,{lvljlll,],n,д|,|-l,*,,J|||v., lk,, l,,,FЁ,.г,|гi"| , | | l| |.,_ \,| |,,,Il{],,]|k,,
ll'п.l hisobda h.)mmа уо'паlishlаr Ьо.уiсБа galaktikalar Ьiг tckis tаqs]ml;пgап.
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Nlelii}llaktikaпing katta nlasshtaЫari o'гganjlayotganda IjynshtcyD
li]lIl1lDidaD 1916 yili аsоslагi ishlah chiqllgan niýbiyIik Lrmumiy
lr,lZ,,L'';iiгidan (Nl jN) foydalilпiSh kегаk,

Mcxirnikir qолuп]агi NUN .la апсhа umunliy kо'гjпishdа ilodalanadl,
Nyut()n qопuпlагi csa ku.hsl7 gгпчitirt5iоп пlaydon сhеепгitчlу hOlidn u]агdап
llllsil qilinadl, GrачitпGПrп раrаdоks NUN da bo'lпraydi- Bu паzаriуапiDg
yllZaHr kf]ishi kosmokrgiyaDi 7aDronaviy гiчоjlппish boýqich'ga ko'taгdi,
Л!)siу kos,nologik tепglапulаr Eynshteynnjng o'zi tomonidan keltirib
l hiq.l7ilib, nIiгstatiýtik Ko'not xustrsiy holiuchuп eСhilgan. Keyincba]ik 1922
yili RlýsiyJl'k bllyuk matematik !-гidmап tоmолidап пisЬайп uпrumiy holda
lLlпt l!]ltlп,ll. topilgaп, Lеkiп keyinchalilr nla'tunr bo'ldiki, NyutoD
lопl]hlпJlJ,i itsosida hаm qаtог mlhim kosmologik паtijаlэг o]ish пruпrkiD
.k.lD llU imkoniyat katta uslubiy ixamiyatga cga, chuDkl zапrопаviу
k()illxnogiy.r ппtljпlагiпi to']jq tushunish uсЬuп kсгаk ho'ladi8an NIIN
ll1,1I1,1j1,1lik,tppar.tigir егushguпПпiZgJ чаdал уuqоridаgi imkoniyat оrqаliЬiz
lllLll,lkl(.lh kosnologik muаmmоlагgа уачiпlаshапliz nrumkin,

Mln1.1lashtirish tabiatning muгаkkаЬ ob'ckttaгiDi tadqiq епýhdз пrUhiпl
ll,,ll] lllsl)h1.Inadi. Umutпап olganda b'z уuqогidа8i Ьоhlаrdа Ьuпdау usuldan
l)ll л.сhа Ьоr toydalandik, bUnda bi2 гепl obektnl soddalashtililgnn
пLxcDlJtik sxcma hi]ап Jlпr.rýhпгdik, t]il sxeпlndn bJ zi eiemelltlat ilзaliilan
(l''lr.rtuvdan] nla'Iunl deb, qоlнапlаri паzаriу i]zika va nratcпratika usullaгini
чо'llхsh уогdапtidа Rrpiladi. Bu lshd:r епg пruhiп! n.rti]Jlovchl bosqj.h sita(id]
па7rгiу tо]]ilзап nrodei xusLlsi)rat]aгin' bjz lоуdаlппgап паzаriуаdа qiliпgап
chegalJ]alliShIal va tахmjпlагпi hiюЬна оl8ап holda гсаt ob'.krga o'tka7ish

BiZ ЬiI jlnsli iz0trop I(Onlot mоdсliпi qагаупriz, lruncla Nyuton qопuл]агi
yordnйida iismlагпiпg о'zаго tаЪit,i kuсhlаri itbda]aпib, bu k!сhlаг hоshqа
hech qапdау kuсhlаг bilan to'liq,пuчо7апаtdз bo'la o|пraydi va modd.r
hагаkаtiпiпяхагаktсгiлi aлiqla5hda muhim hisoblanirdl.

ВiпоЬагiп Nyuton qопчпlагiп' laqat chekli mаSsаIпгgа qo'l]ash
munrkinliзi avvaldan mа'lum, Shu sаЬаЫi biznin8 modcl jl a katta lckin
Коiлоtпiпg chekli пr:rsýlrli chekli qiSln'ga teglshlidiг. Ма'luпki, Ьuпdау
massa bo'laklaгi oraýidagi о'zаго toгtishish kuсhj mavjudligl tltl'лyli siqilishi,
yoki u shunday kinetik епегвiуа zapasiga egnki, natijada kcngayishi kсгаk, Вu
kengayish еýп bo'lirk]a. oгasidagi tогtishisЬ kuchi пltЪуli чаqt o'tishi bilan

Ko'гsatish munrknrki, bil,jinsli i7otrop Коiпоtdа Xabhl qолUпi о'гiпIi,
Дniqlashtiгish uchun kспgауuчсhi Koinot modelini qiraymi7, Гazodir
hoshlaD8'ich чаqг hiг Ьiгidап r mаsоIаdп Ьо'lgап ixtiyony ikkita Л va l]
пuqtаlаr l' = 

^r 
/ \/ (ezlik h i]a п о'zаго uzoqlashayotga п bo'ls in, АВ nlasotani . -

bidik iпtсrчаllагgа bo'lamlz, Bu intcNallaгdan hаг hiп v vaqt davomida bi.
jlnSIilik xusuýiyatiga kо'rа Ьiг hil л,/, qiymatiga oshadi, ShUniп8 uсhчп

hllllL lп,еl\,,tл,п, .,hБ1l ,,, l1,1 , ,,]q,,,,,"'", 1,1,h1,1l .rd,ll ,]l,Il\mil

lI



IаZопiпз h.rnlпla clda v.r hanrnra vojlalishi.li hi.Iil Ьо.lgапligidап ча taqat
vaqtga bog'liqljgidao uDi //(/l dtb bclgjlivnIlZ, ln]lrdan ХаЬЫ i]оDUпlпl hosii

thсgаrаlпlаgап dачопr etib, uпiпg tczligi Dul qiymaгiga intiladi, (4]
l() tlulndan kо'гiпiЬ luгibdiki, bu holda kепgауish tez]igi pal?bolik tez]'kka

R[t] Гuлktsiчаgа пrassht.llr lаkгоri dcyiladi va u kоiпоtпiпя kепgачishiпi

r гadiusli sfегir icbidagi mirssa hапrпrа сгdа Ьiг xil qlуmаtяа сда
hо']gао Zichiik о rqali quyidiд i,]a tспя:

(9,з)

Qагпlауоt8ап soha сhсgагirsidа jоуlзshgап b ik nassa cga Ьо'lgап
j,lг,,liР , JlFlbIvJ. | \ , 

tsа vJ ппtрll1,1Jlпг, ,gl),, ' " в,] lепд, 1,1l,,lB 1,1ljllle

saqIanlsh qonun'ga kol.a ulаrпiпg yig'i nd l si о'zgагпrаsd iг:

t9,5]

lnl fuгпrulаdаgi tczlik о'rпi8а ХаЬЫ qonunida8i it'odasini ча mаssа
l,'глigа [:]) tоппulап i qo'ysak, qUyida8i zichl'kka еgа ho'la!ni2:

]/7',,, в- (9,6)

Ко'riпiЬ turibdiki, bu zichlik г rаdiusgа Ьоg'liq cmas, Denrak aytish
nlunrkinki, hosil чiliпgап natija ixtiyori}, katta mаsslltаЬlаг uсhuп hаm ol inli,
li-l) hоlйа, уаъi to'liч слсгgiуалiпg лuliп.hi qiyDlatiga mos kciuvchi
lichiikka kгitik zichlik dcb olamiz, chunki bu kгitik qiynratdaл kагtа va kichik
1,1riga tо'g'гi kcluvchi Коiпопriпg o'rtacha zichligida yuqoгida qагаlgап hсгk
чi сhсgагаlапmаgап kcn8ayuvchi Koinot папlоуоп hо'lэdi,

Лgаг Il=75 kпl/{ý,Mpk) delr olsak, Kojnoпring hоziгgi vaqtdagi 7ichligi
ll(huIl kгitlk qiyllrat tахпtiпап l0'!].,' пi tashkil ctadi, MetagnlakLikadagl
п1,1luп) Ьо'lgап hJnrma ntassalatпi hisobga olgan bolda tорi]gап ZicЫik
ll ],]Jlr qiynratiga t.n8 bo'lih, u kгitik qiynlatdan ki.hik, Lckin lru чuуi

l hcцrl], chunki gаlаktikаlагаго nruhit ha]i uпсhа апiq .mas, Аgаr hu muhit
ill,bsirsi пisЬа(ап kl(ta bO'lsa, uпdа па']uпr vrqtdan boshhLl Коiпоlлiп8
l{.пдrуish Plotsessi siqilish Ьilап almashnrishi muпlkiп-

l()inotda8i nroddaning o'rtlcha 7ichliginl aniqlashda nuldan tагqli
,l],llsJнa еgа bo'luvchi tinchlikdagi пеуtгlпопi hпm h'sohga o]ish kсгаk
ll,'1.1li. 1980 уl]lагdа oliLr borilean ekýpeгinrentl.t]rling na(ijasig. ko'ra
llп{ llllkda8l пеуtllло massasi l0 ''! сkапligi гахmiп qiliпadi, Ьu esa еIеk(rоп
п,,lsl.sidaп 20 000 пrагtп kichikligin' ko'гsatad], lekin bu qiynrat,ri уапаdа
Jпlчlаsht'пsh kегаk, Koinotda juda ko'p nriqdoгda пеуtгiпо bo'liýhi kсгаk,
.lsl)sin геllkt'k, уа'лi Unin8 kengayishining boshlal)g'ich bosqichidan qol8an,
N.thгlу ])isob kitl)blargir ko'ra bitla рrоtоD8а o' ir lrisobda tахп,iп]п miIl'aгd
llcyll lлl) (()'д'I i kchdi, 5huпiпg uсЬuп аgаr уuqогidаgi baholash tо'g'гi bo'lsa,
ll l1,1(],| п.уll iл1l uпlаmiу massasi oddiy пlodda nrassasidan 30 пlагtа katta
.hiчidi. shunday qilib, аупап псуtгiпо Ьizпiлg Гаzоmizлiлg fizik
xu5 u5iyatlaI iп i ап iqlashi lraq iqaгd ап xoli с mas,

I]ndi ХаЬhl do,nrlys,nin8 Лzik nra'nosini qагауmiz. U chastota
0'l{naniga ega bo'l,b, ul)gа teskari Ьо'igап kattitlik vaqt o'lchalпida vJ qiymati
yilga 7 ] l0-1 tr l0'tcnн (аgаг i]=75 km/ts.Mpk] dcb olsak], l(спgауish
tc2l,дi i]gагi о'7gа. l;lgао deb Гагаz qihnsa, bu чачt I\.]eta8a]aktikirn!ng
kcngayishi natijasi.la hоziгзi holatiga crishishi Uсhuп k.tgал dачгdit,,
](uzагuчlаг xat(nigi chcgaгasida hU vaqt ora]i8'i ko'lrgiпa 8aI.rcik.laг yoshiga

"=*={,:*)=,,, (9.1)

t9,2)

19.4]

bU сгdа Н _ shu kirndagi II(t) пiпg qiynrati, Agal II=0 bo'lsa, k.пяауiýЬ
L"l4, пJl l5lJl,,,|,п,,U,,'|,]F{|п|1_lLnl|,,Dl,.],.l,,q,llolLll,)Jп,nlJJJJ
пrasýaýi hoshqa kuchtar bo'lmaganda o'Ziniлg xusLlýly toltishish nraydoniaa
kjnctik ча Potenкial е егgiуаlаr лishаtiпiлg qiymati8a Ьоg.liq holda
kcngaylsh j yL,ki siqtIishi kеrаk,

Епd, еýа nlaлka7l Iпzолiлg belilgan nuqtasida Ьо.lgап iхtiуогiу r
r1,1 l\l lF-lлl чагlчт,,, г,/пlj1.1г ЫJ lll lll, ,,l rzorr^nlrl л,r,,,,,уl ,я"
l, r , llll ,l,,l-гlгг h Ilпп], п,l,г-1-1l nl,,ll,l/.l,,n lllг ,,l l, /,l\ lj l ,

uzoqlaýhadi va Uning гаdi!si vakt otishi bil.in qапdауdjг vaqt8a lrog'liч
Ьо'lgап lunktsiy.ga ргорогtýiолаl holda kattalashib Ьогаdi, ya'ni

},,-["+)=,
Лgаг tо']Ц сп.гgiуа пцldал kala bo.Isa {Е>0], u ho]da kengayish tcz]igi r

nin8 Ьiгог i]iytnatida nul qiyпlatigacha kаmаупrауdi, О'zgагmаs qiymatli
s.kin]ashish bilnn kcngayish pгotscssii chekslz davon e(adi, R(r] m;rsshtab
fаktогi .sa hаmmа vaqt o'Sib hогаdi, Лkslrсhэ, Е<0 holida vaqt o.tbhi ЬilаD
kепgауiýh tezligi пul qiymatigacha kаmiуiЬ ЬогiЬ, keпgnyish ргоtsеssj
siqilishga o'tacli, v=0 Ьо'lgэпdа masshtab lаktогiсп8 kita qiyntatgJ enýhadi
va shUпdап kcvin u kапlауuчсhi tuлktsiya bo'lib q.]]adi, L]u сh.яагачlу hоljаr
,|l ,,l l,,,l, 1, 1,\ mU], 1,,,lJl Ill ,. l,jr,,,1,1 l,,llJ,l]j ,n,ill ,, llв,y^l



::,:1','l"l,ill']:'"|" \,JJ,/llг,1,1{,J,,,г ,,,''|,| \, ,,t1,1l,,l|| nJЁ,Ial.|,,] U Illг,рJl9.,п vn\J]l,,ri, ]ll,,l\ J.,,l,,,'l lt,j,lлlr rIr r,,,,,, _|,L,п,irlrr,]."Jlдllll г'а'lll,L,,',ll h,,lll,, /,л:]l\l\l ll,|,|" l1, 1, ,,,llllllяi,| ,n, l,,1,1

],:li_:. i" 
v,l Uu ],il,,1,1]l lll,IJ"tl \l,,, ,.,| ,, h,, лq|JJ jIlUlt,ln,n_U,l llnr' Il ||i|в| | o,,|!,iliJ1 l]"lt l л,,l' |',,'я |,I

'lll l ,lav .1,1^ \l l\ ,k |,/,k | ,l.,,". i" ь,. к ,lпл,lllп , ч,]lJl 1lllh,1,1xossalarini :rnlqlasbga crishdikj поstаtslолаdik, К_в"уЫ, 
-," ',ЙIlьi 

,,i"с
1т]] li,]1 | 

rlnllll, K||||k,7l ,1,1\ qlуlг"l,, /рпначl,h ,J,Ill (KU|||л
пl iч leal .п,.J| |- чlr J5,,л l|,,/|-(la Kl,iIl ,|,rinil-пяi\,\lI ru\|,!j\-.i k-,"1,1\,|a IJ,nl.,l,, l,г, ll k,,l,,<, K, r,-,",'" , ,"o,,i1,o jJl 1,1,,lllk ,u5J ly,.i nJ.Jtnl] t,,t,j,, ь,, ,,,,д,, ,",,l',,,;" ,",.

:;:,,:,,l:, lл.,1l,i]l1, ,, \lчr]1,1l ,|, lй,л] L,r," ,,,-.",l, ,,,",,,r ,,,i,*,
l lчr]агd)|, v,l]| ,,1,1l,, лч\ ll,.jlЬог 

"h,,лl ,,,ll 1 k, -,kk,, ,,ld| | K,,Ino|,j,;
I,o,}",,,,' ,/1,1, llnllI 1,1 lIJ8|||I]_| ,,,Il,,, 

" ;* ,, ,;;,,,;,.,.;;,i' K,1,1tl], h'l,'ll,|J,L,,,l \ul.,IlJJ 
"',,.,," ..*,",r,,,

;]_ll)'']q] ' ']'""'"а '1,1rUл 
U;l sl UпJд U,n lm,, J,l l ,,,|,гlikl, l,LnJ';

:''I]t:'',ll,lFZjlф '" ' 
lц'll l'?||B,d,,| ,|п,Lj k, hl1,olI. n,,.,l,," , l"s.,,,r ,, 

",чi) ym.rsllH Uсhllл |,]Z i]7|kа|,]пн v.ur.rJa JI|л
NUN qoпulIlJ.'dan гoyd.rl;;i;;;,;j:;;i-'Ц"'ч 'lопuлIаГidпп, 

ачча]аmlrоr,

. , 
АgJг kйatUv пrа'luпrоt]агiпl o]sak undiп gJ]aktikJlэl, tddпlагi ча o'ta,,1,,],],,Il,_"_"ll,,o,,,"L,,l ,.llл|,l,п|lпЕ,l ,llZ,,lr|,,ll|,vF.aл,||a|,||\J|,|]

.0,1Igа йtlrпl,]tд /,11,1 lj,l\ \ 1,1,,k,,1,1l, lJг \ lll ,| lllLlпklll Ь,jlл,пi-^ql-U olKv,nJIlL,llllll,|,ll l,-ll l,{ll]tdJ p, ,l "'. , . ',,,,,,,r,,,,",*^,J,|, Y, jг Ll kо лUl пr,jdell.
2.0chiq koiDot nrod.li.
З,К.пgпчUчсhi koinot лrо{1.Ii
Вlгiпсhi koinot modclini sovet nrntcm:]tig] F-гi.lmал.Л, Ьlг jiлsii val,I oI L,"f,,| lo,Jl rlс,lп:lг, | 1,1, lin.ll 1,oll,r, k^,.,,, 

",,,,.,,i,",,Ь,-'l\h,пlv,uldlл.,lllpl,k,,,,t,,,,s,,,,u",",,с,Й,i.:,"
tхtlуогiу 2 la ob'ektorasidagi rпаsоlа t vaqt mоmспhdа

t9-9)

tU\l,hl,zя,l1,|d,llueldlrJ_|.U,hl,,l]p,l,nv,1,1 
1rU,nn|||ld|B| n|,'l,\,||l

lt(t]-лrasshtab taktorii dcyiladi va ч kооtоtпiл8 kепgауishiлiхаtаktегIауdi, ХаЫl чолuпigа kо'га tczlikning o'zgariýhi

Лgаг kojnotda8i 7ichlik {) , kгitik zichlikdan kata tro'lsa ,ya'ni р>р[ , Ьu
holda kоiлоtлiпg gеоmсtгik xususiyatlirri sIЪгik ,]eometлiya triIaп апiчlапаd'.
Аg:iг koinotning Zich]jgi kгitik 7ich]ikka tспg bo'lsa p=pk u bok]a koinotniлg
kcпsay'shi chckýiz davom etadi, аяаr kicbkina bo'lsn p<pi. blr koUlotning
ocbiq !nodcIi dеh yuгitilJdl. Лgаг xahll doinliysini Il=50km/sek пlср .tclr

рг, -5 10 r'r srlslпr

kclib сhiчаdi, Metagalaktikadagi yDlduZ]aл soni esa 10 11 lп, Лgаr
Metlga]aktikir o'lchamini 600 t\,lРs va un.Ia8i оЬ'еktlаг п]irýSasnli Galaktika
пraýSasiga teng dcb olsak uпdа koinot Zichli8i

p.i,t =5.10 r'grlsmr

kclib chlqadl,
Коtлоt zich]igi L]ilan kгitik zichlikni taqqoslash Ьuguпgi kundagi koinot

kcп!ilyayotgan koinot modeliga to'gl,i keIadi,

ll()Ziгgi ktпdа пur tczligidirn kat] tczllk чо'qdiг, 220 l]k i]an uyog'i
1,1l,,l!)logik nrasofndiг,

l(l)iпоtпiлg kengnyish hodisasi uning рогtlаg.пligi Т=0 5аЬаЫi .lch
lll,]lllлilJdi, chunki kotnotdagi Ьirгсhа Galaktikalaг to'dalan Ьiг Ьiгlагidал
1l1lllk\l7 гJviýhda uzoql.rshib borynptilaL Fгidmап echiпri Jyniin kcn8ayuvchi
l(i,iI i ckjn]igi ХаЫl tоп)опidаD isЬоt]ап8ап,

9,7-ý. Relyativisti k а strofizika

Ма'lUп'kl, пislriylik пхZrгiуiý'пПlg лatijalarikatta mаssаlаr ta7o va vaqt
(zlmon v;r пl.,kоп) Jossalari i о'zgагtiгаdi dеяап xulosaga o]ih keladi, Bi7
1,11,|J,г 1,1 U,lJlv l,:vp lJ 1,1/U.id lPl ,".,"r,,, t...l ,,,, u, ььu,.г,,к
Ьuгсhаklагiпiп8 yig'indi5i, рагаl]е] сlпziqlаr xossnlari) katta massa yaqinlda
о'7gага.li,уоki boshqiclr:l qilib ау(gалdа, ta2o €gri]аDаdl,

shuпday qilib nrasalan, quyosh to'liq tut'lishi vaqtlda uDing у]qiлidаяi
tU1,1uz v,1,1/lIlnl bU, ll1,1 l,J.,,,,d,, vLlJ,j ,l"r ,lItUl",,1 nUt lUy",ll
tr'siridn o'z },o'Dilnishini tа!пiпап 8а о'z8агtiгishl lna luпr hо'l8пп,

/5

гtt) =r. R(t)
19.7)

t9,B)
vO]JJ[t){0

qonUnii.atga bO,ysunadi.
Bll lru'J l K,,l1Ulll пв п'г l, il l z], hllgI ,,JvlJJ_l l,,гпluLI l{ll lл altlq,, гJ,il\.r h ]7 lL]ll kпrk/lchllkd.vi],lli



t]апrп]а gal.rk!kalil t()'di1.1li mп5sаlагilriпg hosl] qilgaD Llпlunriv
L,,, iIпl. ,|, l,, lll,jг lU,llJl l , l Z l l l l , l ч , 

| 
, 

, t , L l 
, | , , r , P l r,,r r,hre,, , rr, ,,,l л,

пt,mklп va bLUrda Llппtg xossJlaг]ga ta slг ko'Бatishi :rniч 5c,ii.idi, hiпоЬ.u.iп,
bUnnlg ЬUtuп Koinot evolyutsiyasiga hапr (ir'siгi bo'lacli, urTuman оlgапti.1d, lt,l.- 1u -t,r roq l,",i |л||tп,|! h, |q|п|,| л, ]i,lll nl/ lv,jl
чолJl|l 1,1 а ,o\id,l -о, al jгllll i,l, ll l h Jl],lа ql\ lll п ,\Jl l

i/Jl1.oпJ\lv l,,\,,ll\l,,lk kn,l]lJl".lylll, л,4,1'l,опl|п lсл|J,IdIlIhп:h]-гrlп,l,b lll5,1 bo'||d, ч,jt,|Р| hll ,c,IdJ h|| |jп,|,..,,,р ",,".,,r,,nodda harakirtl ЬisоЫапiЬ, ýhu as.sda пlоddа tinch noratda bo'ir ormasi|ivn Koinot лоstаtsiопаг holatda, ya'ni Ll уо keпgay'shda, yoki siqrliJil

'аl,ауол 
а bo'lishligi ishotlan8an, ВiпоЬагiл, ьuпd; KoiDorilgi о,г;сhаzrchl'k h п vaqt davoDnla о'7!аriЬ Ьоrаdi- Rclyativbtik kosinologiyada

i(оiпоtпiп8, no_stat_ý'oМr]ik хаriktсгi пупап yui]oп.]agi pn."g..t,i' bi,.]JlJ,,l, k],..\l ,,,lU1,iacld,l l,л,kS|/ lFr,"\|.h fJ ,r,li, li 1,ra,ar ьь,Jllп.,,hJгus!l kp,|.,Iv,,bJ ,|п|,|',lпJJ,, R,lJJIlvl\llk /^,;, l.cl\Jdl lopl|B,,l,
zl,],1,1lll.Gk1,1,1,ч\ll,,,l,,uqл|,,lJjl,{U| ,ln,llbil]1 ,,,.",,,,,,,,-,,,,rj,,,i*
fu5hadi,

,Rc'lyativБt < пJZагiуапiпg negiziлi ta7o .згilапishiпi an]qlash
л,uлrkinligi tashkil etadi, 0'rtасhа Zich]ik kгitik чiуп!]tgа rепя bo'le;nd,
k, l, lvi,| .,7llgj rJx,,h k.. ll ll,jJl L,pl4]a\ll.JlJ,,,",,,,,д,I,,|:;,,,;
lj lLll,пч\,, l ]vl,]|,i ,n,,n,||,\,\lчl L,rt,Jl,.]l, l,,,l,|_ чоl_,г ltojl,,,l,
1а7о.8цлпеtгiуаsi Lvklid gеоп]еtriуаsi bilan mos tL]shпйу;i, Дsаr zichlikLl,1l], ,|,.г,,l,],,ll kr lrrk оl,, l,,,L - l1_1ll,hl ,"_"l,, i,,l,, 

",,", 
,.

1,1,1l .L ,ljL,,lI bn',,,ol, B1,1,D_lln, Ll,n,'ll h,..lJ Koll,Ul 'l,jl J,lln
kengal,]shda bo'ladl, lkkinchi ho]da csa оlа'luпr dачгgх kclib kспдауish
]rl ауопi siqilish Ьi].л alnrJsbanadl. tlu ikk)nchi holraa лоечКtiа gепlсп lytlsiga
k " l lJл,, -, kI ho l,hi /-lak, чl'пl J lxllv,,ll\ tJч| .l оlп"l llUa ,l1.1l, l,'q
|,,IIч1,,|,,lr, п-,г,d.,, hlTdl Ei1_1 lIk||J- l,,,Jd|,||]|)|l|о l.,,\lцorr,H" "д,i|, '],.|jl k, lJl. \,, h,{, Аlпп,|, K,,.|I,, , h, дd|,]t. п|hJп l yu'q,

, 
рllпllч u,.l UJ,,hn\ll lJ,,олiпF lh.l оi,,гпчjl ,."4,1l \|l,t.,la\-пра\lчо|е,,п\l.Ia,i,llп,пl,,hп1,1mhг,llun.l mUd.lл" вJl,, ,l,killl ,lлtlJ

chizil8,n yass] shak]lal ko'rinb-hida iiоdпlала.ti. Slсгi siliiлiл8 cho'7i]lshi
natijasida uпiлg yuzasi va hапrпrа shаkllаг огаslitаgi пllsоlаlаг kanalasbaaiл ]ld,l l,п,Uп,пll nlcand, ЬUлd,l\ \,1,1 ,h,\ /kJп",,,hl,rl ll unl'|,l,u,in:si,li yLйnsi hы L]iг vaqt пrоmепгidа chckli bo'lad', sbu Ьilап hlr8а;u ikii
o'lcbovli fazoda (sirгdа) сhс8агауо'q.

9.8-ý, Koinotvuiudga kelishi va evolyutsiya Ьоsqiсhlагi

1965 yilda kosmologila uсhuп jlldir Inuhlm kashliyot чilindi. t]u
kJshfiyot Koinot!,ing lzolropligl ча bil jiпsliligi haqidagi taxminlli tasdiqladi.
ljгпП18 suл iy yo'ldosbi]ti kuzaгish maqsadida йdiоа5ЬоЬпi sozlaýh vaqtida
tаsоditЭп kUchsi7 tbDl' гadlonLrIlanish qabul ql]Utgап va hu пurlапish hаmmа
уо'паl'shdа bi. xil intensiv]ikka cga Ьо'l8ап, Zamonaviy ku7atuvlaiЕa asosan
ргоtsспtпjпg Ьiг чапсhа o'nlik !]ushlагi aniqligidn bu пur]апiýh izoП'opdП'
(ya'ni uпiлg tcmpcгatLп,asiyo'naliýhga bog']iq еmа5]. Bu nurlanlsh spektrida
спсrgiуа taqýilnoti bo'y,cha isslq]ik пuгlапishi bo'l]b, u tахmiпап З К gа mos
kсlзdi. Bunday tепrрегпl(lrаdа пuгtапish maksintumi sрсktrпiпg tахmПlап 1
пrm diapazonigJ to'g11 kel;rdi, НоZ]гgi vaqtda Koinotda shu i]аdаг yuqoti
i70iiop daгJjirsiga vir Plallkspektгiga сgа Ьо'lgап hanrda spckп,ning millimctг
.liapa7onida пuгlапuч.Li ob'ekt]irг mа lum сmа5, Shu asosda 3К
t.пrрегаtOй]l bu nullirDiýhnl Koinotlla modda ziclrligi jutta katta bo'lgan ча
Inuhit o'ta хiга vaqtda пUrlап8ап hi,,пdп shu PaytE.tcba saqlanib qo]8an
пuгlапЬhgа o'xýhirtilgnl). Kengayis]r jагауопкlа vaqt o'tishi bi]an modda
sо!igап v| U idt]ashgall holdan псуtrаl tazasiga o'tib shaftbl holga kclgan,
NU.lilnish esa mоddаdал "aitalgannlan, sо'пg с]ауга yutilnray shu vaqtgacha

IIiюЬ kitоЫаг shUni ko'rýirt.rdiki, пrodda jng shailoПanish jirйyoni
hllýhlJngnпdir Koinotdagi modda zichligi l0' :]/J,]' (аtоmlапriпg о'гtасhа
k{)п(seDti'.lБiyirs' l0'!,' ) Ьо'lсап, уа лi bozngis an milliагd m]ftа katta
llI)'l8ап, MJdomikl, zichlik ]nasota kubiga tсýkэгi рг.роltsiопаI еk]п, d.mak,
l(i,iDoпrin8 kcngayishn]i ilgnг xuddi hozrгgidagidek desal! u bolda mulrit хiг.i
l!ill]i d:rvгda Koinotdagi hаmпlа mаsоh]аг tахпliDап l000 пlагtа kichik
llI)'lll]п, xuddi shuпсhа пuгtа to']qsr !2uпlik hJш ki.hik bo']8jn, shUning
llI ljllп hоziг vaqtda 1 mпr to'lqin u7Unlikkir еgп b(ilgJ kvaпtlar l]garl 1 nrkm
ll, ](Iiп uzuпligi8a с8а bo'l8Jn, qayýiki пurliпish maksimumi l]lank qonuni
l!)'yichJ:]000 400{) К tеlпреrпturаgа lо'g'гikе]uчсhl пuгlапish8а mos kеlgап,

shuDdJy qilib, гely.itivik nullanishпnlg пravju.lligi паtаqаt ilgari
l(rnotdag, ,ichlik k.rtli Ьо']8ап]igiпi,Ьцпdап tаsЛqаri uпiпg tеmре]аtuгаsi
h,'пr уuqогi bo'lganligini IKOinotnin8 "qаупоq, modcliJ ko'rsatadi,

К)lпоr huпdап banl ,iсhrоч va uп'п8 teпtpelatuгasi уапаdа уuqоri
hо'](,lп]i8,пi UпrпlпJп оl8апdа xuddi yuqoгidagi nudanishga o'xsbash
n,]lk(ivlk псу(,llпlil пullrnishi огqаli пluпоzаrа qilsa bo'ladl. Buning UсhUп
l{оiпоl iпд tiгilligi , ] ]0']I] !,l' uпiпg zichligi bo'I8andagiga mos kcladi, lеkiп
Ь'lпdау 7'.hlik Koiпot kеп8ауlshiпiпg juda hоsЫапg'i.Ь bosqichlarida
ho']ishi mumkiл, ilachoпki 7ich]ik hu qivlnirtdan k'chjklirshishi Ьjlпп
псуtгПюlаг bila! bam xuddl reliktivlk пuгlапjsh kabi hоl го'у Ьеrgап, уа пi
п.уtгопlаrdап chiqqan пurlапish qоlgап mоddаlаг bilan ta snlashmay
kl) gnyish jагауопi ketayotgani uсhuп bqat kosnro]ogik qi7ilga siljbhni
llbЫaridan о'tkаzgапlаг, l]axtga qaýhi, huпdпу пел(.Пlоlагпi уilчi. 0г.rdа
чrуd qilishпiпg imkoni iu.]i qiyin, chUnki bo7irяi !Jqtda u]Jг llJп]l Jsi bo'lib



clcktгoл_vohrlng biI n&:lri] o'lr пriл8 ulushiga tепв cnelElyaga сяа t]o'lislllat i

Shuпdау ql]lb, hundiln 10 пril]iilгd yil i]gati KoiDot iuda zich va q.lупоч
holatila bo'lgan, tjiiruпlan o]girnda,7ichlik va г.пlрсгаtuгапiлд o'zgariýh
чппllпll\аql 1,o\1,1,.l 1,1,|,|,,\л,|I,,lIl|| |nt,L hula,,\ v,,l, iIol\,ll ll
filumkinki, bunda ken8ayiýh qалdауdir alohidir ota zlch holatdan
boshlangaлligiDi koisatish mumkiD va bU ho]aiitj slп8Ulуаr holat cleb ntash
qabu] qilingan, Bu liengiryish jагJуолi boýh'ni Katta poltlash dcb поmlапgап.
Bosim va 7ichlik bu vnq1(la rаýпriу holda cheksizlikka inti]aiii, Bu shu паг;ап]
bi]dn,adiki, moddir holatisingulyarlikka уаqiп vaqtlda i]zikada hali лоmа'lL]m
Ьо']8ап qопuпtаг asosida bo'ladi- Zichlik l0.j],,' qiупrаtП]ал osh8irnd:l
hattoki l-упshtеупiпg tortiýh'ýh гelyat'vistik nrZa.iyasini hап u kvапt
,,ll,kl,,tlllji lli oll_,j l||,пdр_|,IlЁ, .,h,,1,1l чU'llJh l"jгl;ldl, l,,,пl JitlldFb
'll:]u\.hl 

bll 1,1o,, дlа\ll l,,l, л m_чd^лljlJlц k\,,nl,, li _гl ,.l,,ljlal vllllдl
kelishi kсrаk,

l.ekiл tахпriпап kcngiyiSh hоshIппgапidап l0 '' sckund keyiпgi holatga
NIIN чо'Ilаýh mumkln bo'ladi. L]izпiпg оlаm evolyutsiyasinпrя juda
ln,'llJгH,"h t,,5,]l,h] ,,,лJп lu,llg|п \ пг|!,l\,hl l llll lj l/, ll 1, чц)пUчKolirot modelidan ke]rb chiqUvchi, l.kin taxлriniy vJ hati Dп;hа io'li.t
tеkshiгilпrаgап хU]оsа]агпi mir'luп bn]itrini kcltiгnmiZ:

Лsli.]а Koinotnjng o'ta zich ho]nti unchi koi] чаqг ililvom ctmJs]igj kеrаk,
]ckin U keyinяi evo]yuLsiyn davomida katta аhJm]уаtяа еяi Ьо'|g;D divr
hi п1,1 |r lJi, , ng,.l-агll, ,lj, | \|lu In!Jr|, m lo.,, lрm]r,| ,ll],,|\| \а |, | |ctn пБ
kntta qiупlаtlагidа zrгlасhа vJ kvant пurlапiýhlап огзsid. о'zаr;
o'гishl.rпrinя akпv jагауопi boshlang.n, lliгinchi чачt опlз.dп zап асhаlаг 1'а
ulilrпiпg апtiZаIгасhаLtгi tспg miqсlогdа tu8'ilib tuгgап, Bu iагауоп
lл,lnqv,,,,\iIa||d|,k,l (U.l, HJllj1,1l lч|л,ll1,1 l1glL,]nJ\l,,.hlnJll|J,dl
\u/J:,Jkp.,, lj"lFk,l0п_llп,,llол|Jп lg,л,k,,,,,ll\hлlUlпkllt,

I]u reaktsiya tcskari yolralishda hanr, yalti еlеkt!ол va роzitгоп
annigjlyaLsiya ji]гауопi hltayli ikkit:r r kvantl hosil ho'Iiýhl muпrk;rligldan
stгelka chapgl hа!п ko'rý:rti]gan, Muvozanat shaгoitlaгidi] tо'g'гi va tеSkагi
jаrауопlаг hiпlmа vaqt Ьiг xi] miqdогdа го'у Ьегаdi.

Тiлсh holatdagi massasl m bo'lgan ,агrасhа yuza]ra kclishi чсhuп kvant
сп/|н|,_!' f чlv,l,,ll,UJll kl, I li U,,'|,l,-.,Ig |,, t lk,,h Il||,|Ё Ul.Uп *].,lIaIt
роZitгоп juftligi uсhuп kап]idа 1000 kev спец]уа tаlаh qilinadi, yok1
tспrрегаtLп,а 7 -rir К bo'lishi kсгаk,'l'спlреrаtuга va uп8а пlоs holda kчапt
епе] giyasi t]a псhа katta Ьо'lsJ, о'zаго t.'si. пatiiaslda ýhuлсhа kaIl| пl,sýэli
Jllф,Jliyl_ рlч ll\hl ]l untlll, ](U llnl ,,wllUl\,y,l\llllnя il l l 1,o, hldпL'], ll

L,,^|,.|lllllla "1,1dlл l,].llq|п чl,.ll ч,гh{1\, \, |udl n,l,,\ Bi|j,ipl,!,
zаrrасhаlаг yLlZaga kt]liýhl пluпrkiп bo'igan, Zichlik !а tспrрсгаhrrапiпg

l,.lll1.1yllhl hiliп пisЬаtап kch'k лlassali 7аггасhаlаl paydo bo'].r hоsh]аgап
ll ll ll1.1 hll liчtdir nrassivroq 7агга.hа]аr csa рагсhаlапish va аппigllуаtsiуа
ll j,П)ц1,1 {riлdaydir "уо'чоliЬ, Ьогgап.

Nl!l1iпl' ýhUпdзki, zаrгасhаLtгпПlg va u]аrgа mоs апtizаггасhilпIiпg
"v,]il()lih) Ьогishl аупап ЬIг xil kссhmаgап, !,a'nj апti7зггасhаlагпiпg
l1.1lnпLlsi Uпluпrап оlgапсlа yoi]o]ib kеt8ап, ргоtф va пеуtfоп]аrпiпg
(пuklопlrrп'пgl IUdayim kanr ulusbi esa qo]gan. Natijada kuZatilayotgan
(,l,tпt.lпtimoddadaл emas, balki nrod.ladan qurilgап, aSlida UmUmап о]gалdа
l(lliлotlring qасгПlаduг апtimоddаdзп iЬогаt soba bo'lishi haqiqatdan hоli
lll1.1ý, ]]аг chtnnolga чаr5hi, zаrrасhа va апtizаггасhаlагпiп8 isimn]etl,iya
\ilýýiýi hо'lmаgалjdа, olam umumап уоlg'оп moddadan iЬогаt bo'l!b qolaгdi,

Nuklопlагпiп8 hosil bo'lish' bilan Коiпоt cvoIyutsiyasinin8 аdгоDlаг
(.ldIl)пlJг bu kuchli о'Zагоtа siгl!shUvchi zап,асhаlаг: ргоtоп]Jг, пеуtllrпlаг,
lп(7олI.rг vJ boshqalalJ asli tugaydi, Аdrоп аsгidап keyin lepton]ar crasi
ll)shlanadi. Bunda nruhit пlLlsbat va mапl]у mуuопlаr, пеуtгiпо va
,lпllпеуtriDо, pozit]oп va elek(ronlndan tashkil topgan bo']adi, Nuklопlаг
lll\lrllan knm bo'ladi. Коiпоtпiпg kcyifigi keп8ayishi davonrnla mуUопlаг, shu
lll1.1п Ьir qаtогdа сtсktгоп va роzitгопlаrпiпg anni8ilyatsiya j.,гауопi Io'yo
l1.1J boshIaydi. Keyln.halik modda Ы]ап пеуtriпопiпg о'7Jfu ta'siг]ashuvi
(llнaydi va уUqогid. qayd qilgan sПlgu]упг]lkdJп 0,2 sckunil keyingi
!)пrспtdа псуtriпо (ajгalishi, jrInyoni го'у Ьсrаdi, I]оZiгgl kUngi kelih bu

l.]iktik псуоlпоlапriпд issЦlik cne.giy.ls' kaпrrygan va u tахtпiпап 2К
l.пцсгаtuгаgа mos bo'lib qo]gan,

Singulyaгlikdan keyin taxmill l0 sekund o'tнach tсmрегitlll, | К
.llll)lidagiqiyпritga cпshadi va лuгlапish аsгi lroýhlanadl. Bu davrda moddn
lll1,1n ha]i t<uchli о'Zаго ta'sirlashuvchi lоtоп]аr, shu bi]all Ьiгgа пrоddаdал
.,li.,llih сhiqqап) псуhiпоhl nr.lvjud bo'ladi, Katta poftlaslrdaD ]00 sekund
,l,yi Ьiriпсhi nuklcosintc7 jarayoni boýhlana.li, Еп8 assosiysi shUпdaki,

Ill(пl)пlагпiпg ma'lunr Ьiг qismi лсуО,опlаr bilan biлtashidrga ul8uгiЬ gelIy

v,ldl05iпi hoýil qi]adi- Вuпgа umumiy рrоtопlаг ýопiпiлg tахtвiпап L0%
kctrdi, Nuгlалish аsгj рlа7mапlпg iол holatidan пеуtгаl holat8a olкhi Ьilал
(llgallanadi. t]u esa modda xп,aligi daгajasining kanlny,shi va пuг]апishлiпg

"iit,llishi, bilirn bn,ga го'у Ьсгаdi, KcnEayish 
'.п'ауопi 

boshlan8aDidan keylп
пlill!)п yil i)'tgirch moda аsгi boshIaпadi va Ьппdа qaynoq vodoгod-gcliy
Pli17Dlilsi vr l!)shчr yirdгolaпrin8 luda lQm u]ushidan Ьi7пiп3 olannling
llrпrnril пrlvjud koi, kо'rlпiýhliгi гlчоi]апа boshlagan,

Koinot kспgrуЬhiпiпg hu Ьоsqiсhlзгiпi qаrауоtgал vaчtnnizda quyidagi
пrпhlпr s]volyuzaga keladi: Qirnd.y qiIib nobirjinslilik уuzаgа kеlgап,
lIJy\iki hltпiп!l nJtiiasidl Koinohling butuD tashkiliy shakllari (galaktikalac
gilJl{tikrla] t()'da]an !а hоshqаlаr) paydo Ьо']gап'?

'l'ахпriп qilinadiki, bu поЬiгjiпsli]iklаг kiсhgiпа l]uktutrlsiy]laг
k(,'ппishidа nlg'ulib, keyinchalik еýа ulаr Konlotdagi ionlashдan ga7

n.yl.J]tiýhJ hoshlagJnclan, ya'ni moddadan пuгlапish (аjгаliЬ, гeliktik
l),ilя.jпdi kUch.yJ Ьог8ап, Вuлdау kucbayish ýсZПагli flUkntatsiyalal пiпg
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sxemasiпi qabul qilinadi. Коiпоtпiля modell deb yuriгiluvchi bundavsхеmаlаrпiлgслg soddasi quyidagi Ьоlait]argа лоslапаdii 
""-""' "'"""'

-Koinotda, katга masshtablaгda, modda Ьiг tekis иqsimlапgап;

-Ёazoningxossalari hammayo'nalishlarda Ьiг xil (izotrop);

, , 
Bunday lazo mа'lцm e8гilikka еgа bo'lib, unga mos model Koinoгlnl Ьir

Jlпsл izotrop modeli deviladi-
Коiпофlп8 bit jl;sli izoгop modeli чсhuл ЕJтshlеуплiлg lortishlshпаzаriуJiý8а oid tёпglаmаlаmlпg echimiga kо'га ачrim bir lin<|i ьпlh""--

:]::l1:,oms]daci mаsоtа чlаmiл8 iпdiиduл *"а t",,Kn,ii"ii"b"?*,
::i:Pi:,:,4-T* saldanib kolaolmaydi, Bu Kolnol yoki 

"iqлbbiub.rcкчzаtlsпаrdап mJlum bo'lgani kabi kепgаупоФ lo"irn a"gJ"i6"liJJi. 
"'-'-

__л_.Dаrчоqе 
цtуоriу ikki galalltikaning Ьir-Ьiгjdап uzoqlлhish Iezliф чlагorasrqagr mаsоtапiлg огtishi bilan ortib Ьогаdi. Ni.b""" й.ьil *,""йiа,,bU Ьо€ЪпЬh chiziqli bolib propo.sionaJlik r.о"mо"пп 

"it 
па"'-х.iьl-qolmlyý, xizmat qiladi. д}tilgапlаrdап ma'lum bo,1bbi"b", il1iuo.iu iKki-l.-

ot JsldJgi maso,a vaqtлing fu лк"iyJsidiг. Buoday fu ;йr;l;;'k;:;i";;;,. ;;;egnliginln8 ishоrаsigа bog'liq bo'Iadi. Аgаr egrlIik mапЛЙ Ь"'Ь,, Kb;""idoimo 
. 
kелgауЬh лi 'boshidan kechiradi, [vнid tazosiga .* 

""li".r,ieвljlikda КоiлоФiпв kел8ауish sekinlashish Ьilап davom 
"нь r.*"",n.iIezljgi поl8а inгihdi, va nihoyaL musbar eg'il kr,; 

"е" 
k";e"rii,;'r' ft"i";i

::.]:I" 
b::!:,lg siqilbh bibn_ almashi;hi ,"u'"i in. в# 

.i,*li' 
r"""bolпоOяlоа. вzопlлg egrili8j mоddапiлg о'гtасЬа zichlig;ning miqdoriga Ьоg.liibo,Iadi. lкt.inchi hol (nuliлchi egriIlkl zichukniл; ьi,л ].iliй" ?"imikdorida го'у Ьегаdi.

L _ .КепgауЬh 
jarayonida еgтillkлiпg аЬsоlчlг qiymatda o'zgaгishi mUmkln,Dlrоq bunda uпiлg ishoгasi о.zsаrmач ooladi

Коiпоtпiпg lcitik zichllgi ХаЬЫ doimiysi N va grачiИrsiоп doimiylikorqa]i quЛdаФсhа ropiladi:

п"= вБi

lJll,(,l(l,] N 5|'kл)ЛМрýdсhоlsаk, kгitikz'сЫikt.пgрk=5,0 10rog/smJ
,,, ]::,,]],i,;,:,, 

llllгl,l l,,l1,11,1 ,,l,,,kll ll nlnB ma\sJlalllll lJlnbdl8, U]яJлJ Ii,|1,1llll]llIllKl,,l]i,Ilvll,t1,1,1,1 l|],l,Iq Ill 'B5Ill nllJ\l'1,1leL"Ji,
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Ul !,,d l,д,l|Jl,t]K"],ll ,,l .lU,g| k"'||пЙ". mullllпinq nl,-\J,,lisooвlоп]r,l,_q lпl lr,'Jyli 7].h,l(ljlпЕ Jпlqlапдап bu qryTrri ,г,л,dr геаl r,,)o."гlilе|lllпя I.1lnra,i hJчlоJ Jпlч blr л lr\а dpvl ,h ч|у|л,

, shllnlnяdek КUiлоlлiп8 vinJJi rе"] mшрJrпr ternprr ik lu ] b,,"n r,n,,rrhiln,konlqIlla|, ln,jtiUd Ьл'l,Ь, lJ,iJ l/"q,lJeI lгllrlJll ыг п,,hl\Uz nllllh,n\,l ,L |,|||,,|,,i \]|llrJJ clih K,r,,r,g,,"l 
"bi,,K,l,;".;;;,,,;,l;;, i:];;;



aniqlash va bu tezliНaгini, boshqa mеtоdlаr уогdаrпidа апiqlапgап чlагgасhа
mаsоfаlаг bilan solishtiгish asosida аmаlgа oshiгiladi. д},пап shu usul
уогdаrпidа Koinotrfng kengayish tezligini vaqt bo'yicha o'zgarishi
kuzatishiardan aniqlлh rлumkin bo'ladi. Biroq hoziгgi zamon kuzatishlari,
bzo egгiligining ishomýi haqida ishоп€h bilan Ьirог пагsа deydigan darajada
aniqlikka ega emas. Faqat Koinot fazosi egriligi nulga}aqinligini ishonch bilan

Bu о'гiпdа ХаЬЫ doimiysinin& Ьiг jinsli izоtгор Koinot uchun ajoyib
xususИti borligini eslatish o'nnli. Uni anglash чсhчц Ьu doimiylikka teskari
katиIik (1/Н) vaqt bilan o'lchanishini, ya'ni 1/Н=6 1017 s уоН tажпiпап 20
mlгd yilga yaqin ekaniga е'tiЬог q atаylik. Вц mebgalaktikaning to hozirgi
holatiga kаdаг kengaЛshi uсhuп ketgan vaqfti ifodalashini [аgаr kadimda
kengayish tezligi о'zgаrпаgап deb qaralsa) tushunish qiЛп emas. Biroq,
shuni и'kidlaýh joizki kengayish tezligining, uzoq o'tmishda va hоziг,
o'zgarmasligini olimlar tomonidan yaxshi о'гgапitmаgап. Koinot haqiqatan
hаm Ьiг vaqtlar alohida Ьiг holatda (fizik раrаmеtrlагigа kо'га) bo'lganligi,
1965 yilda relikt [qоtdiф пuгlапish deb ataluvchi koýnik гаdiопчгlапishпiпg
ochilishi bilan bdiqlanadi. Uning spelitгi issiqiik пuгlапishi spektriga mоs
kelib, Plank e8тiligini beгadi. BU eЛIik asosida апiqlапgап tеmреrаtчга esa З
К ga mos keladi (bu пчгlапishпiпg makimumi 1 mm ga tо'g'гi keladi). Relikt
пчгlаriпiпg хагаktегli xustlsiyati shundaki, u Ьагсhа yo'nalishlaг bo'yicha Ьir
xil intenýivlikka, ya'ni izotrop hоssаgа ega. Shu fubyli bu пчгIапishпi alohida
Ьir ob'ekt yoki sohaning пчгlапiýhi d€Ь qагаЬ bo'lmaydi,

Bunday radionuгlanishni "qoldik пuгlапiýh" deb atalishining boisi, ч ,
Коiпоtпiпg katta zichlikka ega Ьо'lgап ФоShqасhа artganda o'z пчгlапishlаr
uchun ham tinikmas) davnga kelib tegishli nurtanishining koldigi deb tахmiп
qilinishidandir.

Hisob-kitoblar u dачгdа Koinotning zichligi р = 10-'0 g/smз ekanligini
[хаr kub saпtimetriga 1000 ta аtоm to'g'n kelganini) ma'lum qiladi.
Boshqacha a}tganda zichlik, hozirgi davгdagidan milliard mаrtаdап ziyod
Ьо'lgапiпi ko'týaИdi, Zi€hlik radiusining kubiga proporýionaltigidaц kadimda
КоiпоЕfпg kengayishi hoziгdagidan miпg mагtаgа kam bo'lganligi mа'lчm
bo'ladi. NuгIanishning to'lqin uzuпligiLham shчпсhа mаr.а kam bo'lganidan
to'lqin uzun|igi u dawda 1 mikrоп asEofida bo'lib чпgа mos tеmрегаturа
З000 К gayaqin Ьо'lgап.

Shunday qilih гelikt nurlanishning rnavjuo'dligi kadimda Koinot faqat
katta zichlikkagina emas уuqоri tеmреrаtuгаgа ham еgа bo'lcanidan darak
Ьеrаdi.

Yuqoгidagi mчIохаzаlагdап ko'rinishicha kosmologiyada hali ko'p
mчаmmоlаr hal qitinishi zaгurligiga qaramay u Koinotning tuzilishi va
rivojlanishiga irmulashgan qопчпlаr haqida tаsаWurlаг tegishli beraoladi.

shuпingdek astronomi}aning bu bo'limi misolida tо'g'гi ilmiy
duпуоkаrаshпj shаkllапбг'Shdа qaпchalik Ьчучk ахаmИt kaýb etishini o'z_
о'zidап ko'rinib tuгibdi. Коiпоý,iпg bu xil чmumiу qonunlarinj о'rgапish

llrI l], lll/lll1,1l, llq 1,1/ljv,l\aqlxn\,||Hп|l|\,,|||JacllUqUlroKalIBla)n.lz.BU
l1,1,l ll llt|,1llllllч, l(пiпоl mdý,hlabid,, о lHanlll, h, iаq lI lЙlкd yoki,,ll,,,,,1lllv,, i l1,1,1tiU,hUnBlna rmJ\ bJ'kl mлJi\ dl|п!п;|1ц qопuпl,;riп
Llll1LlIlllilsl]tiгisll yo.]'da fa]Safa tani uсhuп hаm juda muhim hisoйla;adi,



Yerning qutbiy гadiusi...... ............,,.,,. бЗ 56,78 km
Yеr hajmiga teng shаг гаdiilýi............,...............,,............_,,,....,.,,.........,6З 71,0З k-rn
Yulduz sutkasiпiпg uzunligi........................2 Зh 56' 4", 091 о'rrасhа quyosh vaqti
o'ftacha quyosh Sutkasining uzunligi,.,,..,.......,,,,., 24Ь 0З' 56. 555 }alduz vaqti

Yilning uzunligi (o'rtacha vaqt t}itan):
tгopik Иl З65d,2422 = З65d 5Ь 48П 46s

},utduz Иli З65d ,2564- з65d бlr 9m 10j

Оупiпg uzunligi [о'гtасhа vaqt bilan):
sinodik ov 29а,5 з 06 = 29d 12h 44'з"
,.|ld].,.z оi27d,Зz\7 = 27d 7Ь 4З- 12"
ajdaho oyi 27d,2122 = 27d 5h 5m Збl

Yеrпiпg ekvatoгial radiusi...,,..........

Quyosh haqida mаlчmоttаr

Q[yosh еkчаtогiпiпg eНiptikaga o8'maligi

Yеr haqida mа'Iчmоtlаг

( l l l,'l itli]gi епg katta te' igi [p.r'geiivda).,.,-.,,.,.,,,,..,,.......-.,,,,,,,,,,,.-....,, ,J 0, Z 7 knl/s])l1,1,,,l,ц,llпlпllпаl',?llвl{llеjlчdlJ,,,,,,,,,..,.,.,,, 
.,,,,,...,,.,,,,,,,,,,.,..,. l ч,,/ 7 k m/ \,,1,1\,\1,1,1loln1,1Y',1lllлUlFzlJnltlll.,,,,,,,,,,,,,,,,,.,.,,,.,,,,,,,,,...,,,,,,,.,.U,",r,m/i

1'1,1 { t,l егkiп tush ish tеz]э nish i,,,,,,,,,..,.-....,..,,,.,,,,,,,,,....,,.,,_,,.,,,,......,..,,,980,665 sm/s\, t,,, ,Illllпl ekllpllkJ о ч] Jlnj'ld,l it l lnl\h {pt "lFSSly ll,,hll\,l\llll!,lv]l]Li,|vt,,.,,,.,, 
.,...........,,,-- z:,7 2,yl],lll'llllllyдcoпlagnitqutbiniltgkoordinataiari,.,,,,,,,,,,.......,.,,y=./a,6:y=7l)",l

( ,, , ,l l,,ll!l il (lU tblarda kuch lan8an]igining kattaligi,,,,,,,,,....,._,,,,,,,...-...,,,,,,,,o. о i г
оч haqida mа.lumоilJrll\j,,ll,:,,'ll,,,11,1\ulkal'kpJгalIaKJ,.....,. ,, ,,,_..__'._.-__,\-'',oI

\',,l,].1,1(l'ltrch.l U7oч]igj., ..,,,,,..,.....,,,,, J84400 kmli,li lljlпi l|пg liatta bmchak diametгi.,--.,,,,,,.......,,,,,,....,_...,,,,..,......,-,,,,,,.,.....- 
.l з,з2 "Ii,il iпп1,1 0l8 kichik ЬUrсhаk diaпteh.i,,,....,,,,,,,.,....,,,,,,,,, ......,,,,,.......-.,,,,........29'zo''

]],,,,,,,,,l ____,.,,,_,_.._..__,,........,,,.........,,,........З476km=0,272З4с]Y".
l1,1|llll,,,,,,.,,,,... 

,, z] 95,З"lОr krn] =0.0202ii Уr
]],,_ __ ,,,,,,,,,,,,,,,., { 7. I . jO'km n,U74,<\

, ,]q, ll) g 0,0|/,l00п
l) l1i l1,1Zll hli8l ,.,-,,,,,..--___-......-,,,,,,,,,,,,...,,,,,,,,,....,,3,з50ъ/smr=0,607рY
ilv \l lпl,,.l lnn tushish tezlanjshi,.,,,,,,,__,,,,,,,,.,..,,,,,,,._..,,*________ 1,62з ш/s,l\lllllt li,llk, ,.,. ,,,,,,,.,,, ,,,,,,,,.....,-,,2,38 tФ/s
''\,,,1,1,, l,,Il\lJ|,lll;,k,lпllkJчJоgmlllgl,,,,,,,,,,,,,,,,,,,,,..,,,,,,,,,,,,,,,,,,'Я'lJ'',1

'l\ ] , 1 , l , , l i l , l , \ l ц l п l п 8 , , \ l plik l l-kld|e|8 | о ||", ha пБ'mJ|iS|
l " l,l,| ,l,,l,,,,'l l, ,, ,1,1n б чI bJ qJJJl о) in,JiJ,,,,..,.,,,,,,,,,,.,..,,,, h'4L|'.-r,,ll,,,,|,ll ,l llll1,1i)\ \llll,illlлчkо'llпlпа\dlg,,пqIsmi..,,,,,,,,,,,,,,,,,,,,,,,.0,4l0

l] 
,,, 

,, 

,, , , ,., ,,,,,, , , ,,,, t, ,l< l,,/llc.,,.,..,,,,,,,,,,,. __-_-_-___-__,,,,,,,,,,... l l ,lcl1,1 |l , ] , \ ],,) , ,l,,, l,,, l,,/llц,,,,,,,,,...,,,,,,,,,,,,.,, .,,, ....,,,, ... ,,,,,, Lп ,J klг/.
] ] l l,' ]l ]]1.1 !n] ,lll l( l1,1п ish i,,.,,,.,._,,_,,_'-_*______ ,,....._.,,,.,,.. |,27,2 sлl/s,
( 

'\ 'r'пl],,!].llll,,lj {1,1vl l,]il lсп8 sidcгik davri,,.,...,,,,..__,.. ,,,_______,,,,,..274 7\4з;17,,47
, ' 

- | | l, , | , I r , I l , , I l \ , " | , , , 
, , I l 1 , 1 , , | | ||l lo,|| 1t Ii n |\h di! lil.,,,,..... /c, l?144 z,_all\'l,' 

'''\'l l,,\lllll L ltlll i ,.,,,,.,,,,,,,,,,,,,, ,,,,, , I l U "с( )|'1.1 v,UrIll kc(hrd! tсlпрегаtUrа,..,,,,,,.,,..._,,,,,,...,,,,__,.,,,,,,....,,,,,..,.___,,,,,,,, _:l50 "a

ILovA

AsEonomik doimiylar

Quyosh parallakýi,,..._,,,,,,,,,...._,,,, ,,,.,.......,,......,,,,.....,,,,........ 8",8
Quyoshgacha bo'lgan о'rtасhа mаSоГа,,,,,,....,,..,,,,,.,,.,..,,,,,,,..,,,,,...,_, 149600000 km

EkTatoldagi пчqипiпg chiziqli tezligi...........,,.,.

бЗ78,16 km

,,,,,,,,,D0 = 109, ] 2 /)у= 1з92000 km

,,,,,..7015,00"

,,,,...мr = 5,98*10'7 я
,,...,, бз78,160 kln

465,119 m/s

Yuzi,,....--,,,,,,..,,,,,,,,,.---,,,,,,,,,-,,,,________r. = 119з0 Sy = ф8,7+10r0 km]
HaJm'.,,,,,.....,,,,,,.,..,,,,,,..,,,,,,,,,,,.., va 1ЗOЗlJ00 И| 1,412 }10Х . ýnrr =1.,1*10! kmЗ

---__-_--Ма = зз2958 му= 1,9{:]+10] kg
o'tacha zichligi,.,.........,..,,.. .....,,,............___ра = 0,255 pY= 1,410 g/smз
Quyosh Sirпda егkiп tushish tezlaniýhi....,,,,............,........... Gа = 2,7З 8 *10{ sm/sz
Quyoýh sirtida рагаьоlik [kfitik) tezlilc.......,,..,........................... vр,, = 617 ,7 yJll/s

Quyosh elтatoгida8i nuqtaning ýiпodik aylanish da\Ti,,...,,,,,,,....,,,.,,,.,.. z1d,27 5

Quyosh doimИining о'rtасhа qiymaб,,,..............,..........,...... 1.З88*106егg/s*smz
vaqtbiгligi ichida ajraladigan umumiy пurlапish епеrgiуаýi... З,88*10ЗЗ егgls
Quyosh harakatining apebi..................,,,,........,..,.,,,,......,,,.a = 18i00',6 = +З0"
Galaktika markazi atrofida Quyoshning tezliФ.,,,.,.......,......,.......,,.......... 240 kn/ý
Galaktika mаrkаzj аtrоfidа Quyoshning aylanish da!Ti.....,.......,.,.... 200 nlnyil

8kvatoгial гadiusi..,,,,,,,....,,,,,,

Yе г ау]а п ish in iп8 bU rсh ak te7ligi,,.,....,...,,,,,,,,,,,,,,..,..,,,,,,,..,,,,,,,,,,,,,,,,.,, 15 ",041 s

Yеr gеоgгаfik kenglamaga еgа hо'lgап yer sirtidaФ пчqйпiпg
chiziqli tezligi.,......,,............. .. 465.119 соýс m/s
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GLOSSARIY

Оsmоп iismlaгi - Koinotda (koýmosda) haгakat qilayotgan Ьаrсhа
jismlaг: chandan to gatakikalargacha.

Yulduz tuгkumi - }цIdчzIаг gчгчhiпi Ьiгiаshuгччсhi оsmоп sfeгasining

Дпdrоmеdа - }alnonchadan Avбpop66nso2idan оliпgац },ulduz tчrkчmi

АldеЬагап Buzoq ,ulduz tuгkumidagi епg yorug'}aidtlz

vega - Liга yulduz tuгkumidagi епg уоrug' zyuldua samoda s-o'nnda
tuгadi.

GеоsепЕik sistema (Ptolomey sistelrrasi) - markazida Yеr tuгuvchi
sistema, Ьагсhа liýmlаг чп iп8 al rоfidа ayla паd i.

Quyosh sistemasi - Quyosh va чпiпg atrofida aylanuvchi ЬаrсЬа jismlar.

Ко'гiпmа harakat - Yeгning sutkalik aylanishi va o'z orbitasi bo'ylab
harakati natiiasida sodiгbo'luvchi hodisa.

zodiak - уuпопсhа "zoo" Фа}ryоп) so'zidan kelib chiqib, Quyoýh va
oyningyil]ik kо'гiппа harakadari sоdiг ho'ladigan osmondagi sohasi.

Вuгi пuгi - ekliptika hоЛаЬ cho'zitgan хiга пчr. Оsmоппiпg Quyosh
botgan (yoki сhiqqап) qismida astтonomik kun botвhdan ýо'пg [yoki oldin)
чshЬч пчr апiq ko'r'nadi. U Quyosh пuгiпiпg sаrуоrаlаrаrо сhапgdап o'tib
sochitishi natijasida }uzaga keladi.

Ко'riпmа },ulduziy kattalik - (ауrim holda uni sodda qilib "yulduziy
kattaliР deyishadi) kuzatuvchi bevosita kuzatgan holda yoritk'chdaл undan
kelayotgan yorug'lik oqimini aniqIab, qayd etuvchi kattaliqdiг. Tabiiyki,
yulduzning kuzatilayotgan гavýhanligi чпiпg геаI quwatiga hamda uncacha
bo'lgan mлоfаgа bog'liq bo'ladi.

Tцtilish - uchta osmon iismi deyaгli bitи tо'g'ri chiziqda ioylashgan hоl,
Вчпdа jismlarning biгida kuzatuvchi joylashib, qoigan ikkita iism Ьiri-Ьiгigа
proektsiyalanishini, уа'пi, bittasi ikkinchisi tomonidan to'ýiliýhini yoki
biМsining (Yеrпiпg hаm) soyasi ikkinchisiga tushishini kuzatishi mumkin.
Ulardan Quyosh ча Оу tutilishtaгi mа'lчmdir.

Тгорik yil - Quyosh gагdishi markazini bahorgi tengkunlik nuqtasidan
ikki mагоtаЬа ketma - ket otbhiga ket8an vaqt огаlig'i. U З65,2422 о'гисhа
Qlryosh sutkasiga sutkasiga teng

Gorizont - ku7atuvchi tuгgап tekislik hisоыап'Ь, u "ko'rinma" [shu
(c]tblikn' osmon bilan kesishgan qismi) va "matcпatik" [оýmоп steraýida
](lylrshgan, sbimol - g'агЬ, jапuЬ, shагq nUqИIaridan o'tuvchi katta aylana)
lll l гi7опt turlаrigа bo'Iinadi.

Zeлit - kuzatuvchi8a nisbatan tepada va чегtikаlпiпg osmon пеr iап
llll,,п kcsishgan niqt.],

zenit masofa - Ьегilgап уогit8iсh va kuzatuvchi zcniriя:r bo'lg.n
ч(il1,1lisЫаг оrаsidаgi burc,hak,

Balandlik ауlапаsi z€nith va Ьегilgап yoгitgichdan о'tаdigап оsmол
\'.1,1ji(li8l katta aylann,

ot]'iýfi ауlапаsi - оlапr qutbi va hеrilgэп yoritgichdan o'tadigan оsmоп
!l{,1,1lil1,1gl kiltr ауlJпа,

l(ulп,iпatsiyl Y.гл,пR sпtkilik iyl.rrishi slЬаЫi yoгitkichning ostnoD
,ljl , ! ll,j,lLпi k.sil) lrlish ho{lls.!si,

Ni(liг k1l1,,illv.hi(lJ чогоkil o'q bo'ylab pastda jоуlаsЬgап, zenitga
l|.ll,]llr.l l|.ll \1li yll'llilli\lK]rgi оsпrоп Stсгаsiпiпg nuqtasi,

()sпхл, пlсгidiапi (lot. mеridiапчs) kuzatuvchining zспiti ча оlаm
] ll] lll1,1l lп]lцi j,lllul)iy va shintoliy пuqtа]агi огчаli o'ttlvchi оsmоD sfaгаsiпiDg
1,1l1,1 lll)l1,1\l tI дoli7ont hi]ал Sbimol ча janub nuqta]aIda kesishadi, Uni
,,,,,,,,,,,\l\llt,,,+lll,rl г,,lldl.,nldel,.,LJ,h.Ld_

lь,лl,п ckvillori оlаmпiпg shimo]iy va januhiy qчtЫаridал teng
,,, , iIl !] ] V!,ll1ul lll, Yсг ckvatori tekisli8igз parir]le] o'hlvchi оsmоп
l! , L lLllrr, l, ll1,1ll,)ll,r,l,

()I., , lilIi \i,,lllпl] )yliniýh o'qiga раrа]lсl bo'lgan va оýпrоп
r { l . l , , r l l r l l , 

1 l ll1,1Il\.1.1lllr ll'lllv( lli tо'8'ri chiziq. ola]n o'qi atrof]da оýпlоп
,lIjlli,ll1,1,,.,1,11,1,,l,,ll],у,,lll\lll.,n]ll bo'llJl

()lапl t|utЫагi {shnпoliy v. innnbiy.) Yегпiпg aylanish o'qiga рагаllе]
l!ilgаD ku7ituvchi ko'7i OI!!ll o'luvchi olam o'qini оsmоп ýГеrаsi bilan

soat dоiгаsi оlплlпiпg shinloliy va januhiy qutb]an orqali o'tuvchi
оsп!rп sfeгirsinin8 kalt.i rylrna5i,

Yoгitkichlarniltg chiqishi va botishi уоritgiсhlагпiпg lnatematjk
|,Iогi7олtпi keýib olish hodisasi.

Gоrizопt kuzatuvchi turgап tckislik hisoblaпib, tl "kо'гП па" (shu
tekiSlikn' оsmоп bila. kesishgan qisDri] va "nrateпl.ttik" [оsпlоп stcraýida
joy]ashgan, shimo] _ g'агЬ janub shaгq пUqtпlагкtап o'tuvchi katta ауlап.'



gоri7опt.Гчгlатigа bo'liлadi. ко.riпmа вогizол( quгiqlikda matematik
gоrlzопtdал goh hаlалd goh pastbo'Ia oladi,

kulminaвiya - yoгitkichning оsmоп meridianini k€sib o.tish hodisasi.
yцqoli kulminatsi}.a - yoritkichniпg оsmоп meridianini zenitb

nuqиsigayaqin qlsrnida kёsib o'tish hodjsasl.

Quyi kullniдaвir? - yon*ichning оýmоп шегidЬпiпi паdiг nuqtaýiga
yaqin qismida kesih o'tish hodisasi.

. olam o'qi - Yеrпiпg ачIапjsh o'qiga parallel Ьо'l8ап va оsmопsrеrаslлlпg,markazidan o'fuvchi lо'g'ri chlziq, olam o.qi a|.ollda
yorlmIchlaming sUtjralik aylanishi sodir bo'ladi-

, .. 
Оlаm qUlЬlаri (ýhimoliy va ianubiy) - Yеrпiп8 ауlалish o'qjga раrа|lеlьо,ъап kuz;fuчйi ko.z8u orqali o'luvchi оlаm ыqiпi osmon ,iЙii b,rrnkеsБhьh,пчqtаЪгi.. YeminB sutkalik aylanishi fu |;yli Ьаrсhа yoritkichla.

оlаm qulblari аггоfi da aylanayol gandek Гuyuladi.

, 
chiqish Е ЬоuýЬ. пцqВlагi уоritkiсhlаr sutkaIik ауlапаsiпiлg

matematik goгizontbilan kesishgaл nuqйIari.

o'rtacha quyosh - osmon еkтаtогi boylab gагЬdап shагqqа tekis
harakal qiluvchL tropik yiI davomida Ьаhоrgi t;лgtruititr п uq asiaail 'quyosb
ьilап Ьiг va_qtda chiqib, Ьir vaqtda qavtib keluvch, u" quуо"Ь gr;biia"
о]iпgап hаrаkаlапччсhi braziy nuqta. Bir jin5li vaq[ .tilir*i" i ь" i!IiiibU.hчл, kiгiEi]gan qo'ýhim.ha, чогdаm.hi fushunaha, сhчлki Q;yoshgагdlýhiлiлg gеоmеГгik matkazl ek]iptika va оsmол ekvatoП Ьо'уlаЬ yaqqoI
поt€kis hаrзkаr qiladi.

oqshom - Quyosh botishi Ьilап goгizont osciga o.tgandagi
sud(апiлg qbmi,. Bunda Yеr агmоsГсгаýiпiл8 уuqогi qаdап агidа s;h,lg;
:ччh,,]".l",J kotinadi, Quyosh 8оrizолl osliga 6. Ьчrсhаt< balandliв;da
ruýпgапldа luqJго oqýhomi йmоm bo'ladi va 18. gасhа Ьо.lвап orJliqda
astronomik oqshom dачоm etadi, Atmosfeгasi Ьоr hаr q""dЙ 

",уу.;;;;bunday hodisa kuzatiladi.

.. Sutka - vaqt birligi, 86 400 sel,.undea tепs. o'tmishda su&a QuyoshningYег osmoлidagl kо'гiпmа harakati davri sitatida vuiUd8a kel8an.

. Yu|duz ýutkaýi - Ьаhогgi фngkunlik nuqиlaгsining ikki mаrоtаЬа
ý9: лу, biI xil kulminaвivada bolishi оr;idаФ *qi u"i"e ййiй
lJh56mu4s gа,tелg. YUlduz su(kлi11]ldU ýoaliga. miпutigЪ va sеЙлdlаrig"а
bo'!inadi. YrlldUz soali vJqL o'lchovi sibtidз kam qo-.llaniladr, Asosi'n
astronomik kuzatishlaгni tashkit etishda ishlatiIadi.

Haqiqiy Quyosh sutkasi - Quyosh diskining geometrik markazi, ikkita
ketma. kat Ьiг xil kulminalsiyalaп оглidаgi !€qL Ulагпiпg davomiyligl Иl
davomida 86 З99,7 s dan 86 400,4 s gасhа o'zgaгadi, Bu Qчуоshлiпg
eнiptikadaci notekis harakati \,? оsmоп ekvatoTiga eНiptikaning qirdigi
tlfayli yuzaga keladi.

o'Ttacha Qчуоýh ýutkasi - оt€сhа Quyosh пuqъsiпiпg ikkita ketma -
ket Ьir xil kulminaвiyalar' оглidаgi йqt oraliqi. Ushbu ýutka birligida
o'lchanadigan vaqt о'ги€hа Qtryosh vaqti deyiladi.

Tropik Лl - Quyosh gardishi narkazini Ьаhогф tengkunlik nuqtasidaп
ikki mагоtаЬа ketma - ket o'tbhiga ketgan vaqt oгatiqi, U 365,2422 о'rвсhа
Quyosh sutbiga sutkasiga teng.



ГОYDАjДNILGАN ADABIYOTLAR

L П4amadazlmov М,, Umumiy аstrопоmi}? lLrлivcБiteLlar \,? реdяояikа
. oliy о'qчч}чг Jri u.hчп daгslik,. - T.j'tап;i а,г a"lodi', 20Йi,: 

---""'"
z. MamadazimovM.M,Kosmonaйikaasoslariida.srikl -T.,voris,'joosyЗ 

::угоч |. чsгорlkа" ( l-qism, daБIik). т,I Iqtiýod.mo!iya, z0O9y,'
: :"::]]:::A'":l''ka"l2-qbm, qo'llanma,.T,Tu-n-rqbr, zoozy.- jlT::T,::I м.. Tillabovev А va ьоshqаlаr. .ьгrопоmiуа "kuъi

I Umumly аstгопоmiуа)dап lаЬогаtогiуа isЫагi'Т,, TDPU 2015 )а6, Mamadazlmov М, 'Аstrопоmiч?'' rAl.
T,,o'qiгuvchi, 2007 v va KHK]ari uсhuп dllýlik), -

7. Sh€гdапоч ctr., Mamadazimov М. Sаtйrоча ts., llyJaso\ s. Umumivаstrопоmiуа llosmoлJvtika asoslari) kчгsidап аллiу .*b*"l"ii"" i,тDрU.20lз v
& 

lY.Iа_::йаmо: Д, Na.bayev, F.Dadabove\..a, Аstгопоmiуа o,qilishлin8lnnovabion UsчlIап. "ТеrDU nashr-matbaa markazi Tellniz_ZOitv, "о. Mullet D.A. Dсsigлiпв ErTective Multimedia Г". РЙ."'Ъа"."Й" Дtлesls submiпed iп fuifillmепl ot йе геquiгеmепк tог ,Ь" a"ci";'"iDосtог ofPhllo5ophy. Universiгy оt Sydney, - АuýоэlЬ 20Оs. - Зl3 р.,0, Раs€сhоff lay М., Fllippenko i, тьЪ со"rn* Asltonomy in йе NewMillennium 5 й edilion. СаmЬгidgF чпiчегsiгу рrсss, 20I9. - Р.7s9_зt7.
I I. Rо_у А.[, and clarkF D, Аыrопоmу erinciples ind рrаrtсе, zo0o.. .. Ь.lz, Kusso р, Design, Implemenйtion алd Ечаlчаtiол 

"r T,""*;;;*lсоIlаьоrагiче Ргосrаmmеs in дstгопоmч Education 
""d 

P"bI" о";;;;;;.
. Lelden Uпiчеrыг}. Nейегlапds.20l5:- ts7p,lз, Рhоrаh М. The Effect oI Radiatioл алd convection ол sleIlal oscillations,- L_ecfurer tPhysics], СепlгаI Uпiчегsitу oI Tachnorogv er"rorir, zОЙ'-200 р.

М.ТillаЬоуеч sh. Е.NчrmеtочА. I. Raiapova

ASTRONOMIYA KURSI
(UMUMIYASTRONoMIYA)

(60110700 - Fizika vа astronomiya ta'Iim yo'nalishi

talabalari чсhuп о'qчч qо'llаппа)

lйlllLlllil:

l 1,1lllik пllll)ill,гiгi

Iи l lýa ll h ih:

sllllillllovcbi:

х. Та rоч

S, Melikuziva

М, Yunusova

L xakimov

,

Nxshгiyot litseпziya Np 2o4+,z5.oa,2o2o й

llll lllllll 6()xtJ4'/l6 "Cambria" gaгnituгasi, ke8li 14,

( 

'll.,(,l 
1}(,sпlа usulida t)Osildi, shaгtli Ьоsmа tabog'i 19. Adadi

100 dona. Вuуurtmа Na 1B14:lBZ

Yапgi chirchiq ргiпts McHJda chop etildi.

БiйiБ6iiГйвrtкд;, oitt тд ,-lt",

FАN vA lNNovдTslYдLq'i r!llR!,6] ,

"","iйо 
Бдчйi,,ооооо,*А t]NlчЕRsLтЕт]

жвORот RЕSURэ lАRкдzI

-- ц//ц/ J0-

I




