BEMUKUI BUBYX

YCECBiT — Le 6e3MexHUI NpoCTip, IKUIN CKNALaETbCS
3 He3MiYeHHOoI KiNbKOCTi 0O€EKTIB: Big HaMEHLMX

YaCTOK KOCMIYHOrO NUAy A0 3ipoK i ranakTuk. Ak xe BiH
yTBOPMBCS?

HaykoBLi BBaXatoTb, O HALL YCECBIT BUHUK Y pe3y/ib-
TaTi Benmkoro Bnbyxy. Toai 39Bunacs He nuie BCs MaTe-
pis y BcecsiTi,a 1 npocTip, i yac. Hikomy He BigoMmo, ge e
cTanocs i wo 6yno [0 Lboro, npoTe BifoMO, Lo Benunkuii

L0 BIABYBANOCH
NCA BUBYXY?

Wwo cranocs 3i Bcecsitom nicnsa Benvkoro Bubyxy?

Un 3anMWMBCS BiH CTAaTUYHUM, UM, MOXKE, HABMAKMK,
MOCTIMHO 3MiHIETLCA? |AeTbCS NPO 3MiHM OCHOBHMX Xa-
pPaKTEPUCTUK KOCMIYHOIo MpOCTOpY, HaNpuKnag, Winb-
HiCTb, TEMNepaTypy, BiACTaHI Mix 06€KTaMu, 30KpeMa
ranakTMKaMm ToLo.

[MpoTarom TpMBanNoOro Yacy HaykoBLi BBaXasnu, L0
BcecBiT He3MiHHMIA. Tob6TO BizepyHOK 30psiHOrO Heba
3a/MWNTBLCA TaKMM Hasaexau. [poTe MaTeMaTuyHi pos-

PaxyHKW, a MOTIM | CNOCTEPEXEHHS CNPOCTYBaNU
L0 JYMKY.

HAPOAOXEHHSA BCECBITY }

BMOYX BUBINbHUB HaraTo YMCTOi eHeprii, ane nicng Toro,
K YcecBiT po3LWmMpUBCS, BiH MOCTYNOBO NO4YaB OXO/0-
[DKYBATUCS, M eHepria CTana 3aMKHEHOI Y HalapibHiwmx
YyactuHkax. Lli yactku 3egHyBanumcs, ok He yTBOPUAM
OyLiBeNbHI enemMeHTH Ang aToMiB — APiOHUX YACTUHOK,
3 AKMX CKNAAaThCa XiMiYHI eneMeHTH. Yepes Minbsip-
[V POKiB BUHUKIM MepLi 3ipKu M ranakTmku, a notiM —
i nnaHeTu.

Y 1922 poui matematuk OnekcaHap @piamaH obumc-
NuB, Wo BcecBiT po3wmnpoeTbes. HesanexHo Bif uboro
pocnimxkeHHs y 1927 poui Xopx JlemeTp onucas Mogenb
HecTauioHapHoro Bcecsity. OctatouHo y 1929 poui nia-
TBEPAMB PO3PAXYHKM LUX HAYKOBLLIB aMEPUKAHCbKUI
acTpoHoM EagiH Xabbn, sikuit cnoctepiraB po3LUMpeHHs
npocTopy. Busaennocs, Wwo ranakTuku BigaansoTbcs 0LHa
BiJ, OOHOI, HAUe poA3MHKKM B By, TICTO 9KOi nifiiMa-
€TbCA Ha Apixaxax. Lo 6inbla BiacTaHb MixX HUMMU, TO
6inbla WBMAKICTb «po3biraHHs». NpoTe 06€ekTH BCcepe-
[VHI ranakTuUK He po3/iTakTbCs, @ TPUMAKOTLCS Pa3oM,
afke iX yTpUMye rpasiTauis.



nornag Y MUHYNE

CKJ‘Ia,EI,HO ySBUTM MacwTabu KoCMiYHOro npoctopy. Tox
Y HaYKOBLLiB BUHUKJIO MUTAHHS, B IKMX PO3MipPHOCTSX
MOXHa BUMIpATK Taki BiacTaHi. Ha gonomMory npuiwno
cBiTno! Anyke came CBiTNIOBI NMPOMEHI MakTb HaMBULLY
WBMAKICTb y BcecBiTi. ToMy BeniMyesHi KOCMiYHi BigcTaHi
BMMIPIOKOTb Y CBITNIOBMX POKAX: 338 OOMH PiK CBITNO
npoxoauTb 9,5 TpunbiioHa kinometpis. Lo pani
00€ekT nepebysac y BceciTi, T0 HinbLue yacy no-
TPiGHO CBIiTNY, iIKe BOHO BUMOMIHIOE, W06 A0-
cartv 3emni, i To nisHiwe M1 Moro GayMMmo.
Omxe, Te, WO Ntoan 3apas CnocTepiratTb

Ha Hebi, BinbyBanocs 6arato pokiB TOMy.

PospaxyBaBwm
LUBUAKICTb, 3 IKOHO
rafakTMKM BiaaanaoTbcs
oAHa Bia ogHoi, EaBiH
Xa66n AiiwoB BUCHOBKY,
L0 pPO3LUMPEHHS
po3no4anocs 20 MinbsApAiB
POKiB TOMY.

PEJTIKTOBE
BWIMPOMIHIOBAHHA

O,EI,HVIM i3 pokasiB Toro, wo BcecBiT HapoauBca B pe-
3ynbTaTi Bennkoro Bubyxy, € icHyBaHHS 0c06MBOro
BUMpPOMiHtOBaHHA. OTKe, yaBiMO, L0 CTanocs oapasy nic-
ns Hboro. CnoyaTky eHeprisg pe4yoBMHU Byna HACTiINbKK
BEJIMKA, WO BCi €eNeKTpoHM Be3nepepBHO BUNPOMIiHI0-
BaNu 1 nornnHanu GoToHW. Y ToW Yac YcecBiT He 6yB
NpO30pui, 9K 3apas, @ Hara4yBas., WBKALLE, TONKY neui,
y §IKii ropsiTb ApOBa 1 BUAHO TifIbKM NONYM'.

Burnap Ycecsity nyxe 3minuacs uepes 400 000 pocis.
Y TOM MOMEHT eHepris 3MeHLWMAacsa 1 YyTBOPUAUCS aTOMMU.
BunpomiHioBaHHS NPUNUHUAO B3AEMOLIATM 3 PEYOBU-
Hoto, i BcecBiT cTaB npo3opuM. Ane 3anuLLKn BUNPOMIHIO-
BaHHS 1M [OCI HANOBHIOKOTb YcecBiT. HayKoBLi Ha3MBakoTb
Moro penikToBmMM, abo hoHOBMUM.

Haisckpasiwa
3ipka Cupiyc
BipAaneHa Big
HaC Ha BiACTaHb
8,6 cBiTnoBoOro

OpHa wocta
yacTKa yciei marepii
y BcecBiTi — ue 3ipku, nun
i ras, pewTy CTAaHOBUTb
TeMHa Marepis, AKy MU He
MOXEMO Hi N06auuTH,
Hi BUMipATK.

pOKYy.



KOCMIYHI OB’EKTU

EninTuuni
CnipanbHi

IpperynspHi

[ANAKTUKIA

raﬂaKTVIKl/I — Le rpynu 3ipok, rasy i nuay, ki pasom
YTPUMYE cuna rpasiTtauii. [lopiBHSAHO i3 3ipkamu Ta
naaHeTamu, ranakTUKK WinbHile 3rpynoBaHi.

[anakTUKW BENMYE3Hi: 3aBLUMPLLIKM BOHWU MOXYTb
6yTU 0eCcaTKM M HaBiTb COTHI TUCSAY CBITNIOBUX POKIB.
IxHst MOTY)XHA rpaBiTaLlig BMIMBAE HA HaMbAMXui ra-
naktvku. Came TOMy ranakTMKuM He «NiTakTb» NOOAM-
HOKO B KOCMiYHOMY MPOCTOPI, a F'ypTytTbCsl, YTBOPHOHOUM
CKYMYeHHS BiA, AeCATKIB A0 TUCAY.

Byab-aKy ranaktuky MoxKHa nopiBHATH i3 COHUHOK
CUCTEMOIO, aOXKe 11 eNeMeHTU pyxaroTbCa Ha KIUTaNT nna-
HeT, Wo obepTatoTbcs HaBkono CoHUA. 1APOM ranakTmku
€ AiNAHKA WiIbHOI pe4YOBUHMU, LLLO BUAINSE 9CKpaBe CBIT-
no.Y ranakTMyHoMy LLeHTpi BiAOYyBalOTbCS TepMOSAEPHI
peakLii, nif Yac SKuUxX y NpoCTip BUBINBHAETLCA AyXe ba-
raTto YaCTMHOK i BUNPOMIiHIOBAHHS B Pi3HUX Aiana30oHax.
Yacto HAaBKOO a4pa MIiCTATbCS Wapwu rasis, ane Moro
MOXHa 3HalTM CaMe 3a UMM BMMNPOMiHIOBAHHSIM.

KocMiuHi 00€KTH, LLLO OTOUYHOTb 94P0 (3ipKKU, CKYMYEH-
HS 3ipOK, TYMaHHOCTI TOLLO) nepebyBatoTb Y MOCTINHOMY
pyci. IXHs TpaekTopis cknafHa i He3aMKHeHa. A Wwsua-
KiCTb LLbOr0O pyXy MOXe CTaHOBWUTU Bif, KilbKOX AecsTKIB
kinometpiB no 400 kinomeTpiB Ha cekyHay. LLlo 6nmkue

4 00eKT 10 54pa, TO WBKUALLE BiH PYXA€ETbCS.

TAMA TANAKTAK

ACTpOHOMVI PO3MOAINMUAN FaNaKTUKMU Ha AeKinbKa Tu-
nie. CnipanbHi ranakTMKM MawTb BUMSL AMUCKIB 3i
cnipanbHUMK pyKaBaMu, B KUX HAUSCKPaBiWi 3ipKu
pO3TaLLIOBYHOTbCA 6/1M3bKO OfHA A0 OAHOI. EninTuuHi ra-
NAKTUKM — LLe KYi 3 YePBOHMX i XXOBTUX 3ipOK, CXOXi Ha
LEeHTPpU cripanbHUX. [CHYOTb TaKOX ipperynsipHi ranak-
TUKKN — 6e3(DOPMHI XMapw, 9Ki YacTo YTBOpeHi 3 6e3niui
SCKpaBMX 3ipOK.

Yci TMNKM ranakTmMkK po3BUBAKOTHCSA CXOXUM YMHOM.
MpoTarom MinbsapAiB pokiB BOHW 36MPaOTbCS Pa3oM, iXHi
TUMNKU 3MIHIOKOTHLCS, @ NOTIM MOBINBHO MOBEPTAOTHCA A0
nepBiCHOro — abo rafakTMKM NepPeTBOPHOIOTLCS Ha LLOCh
30BCIM iHLe.

EnemeHTH, siKi 06epTatoTbcs HaBKOMO Hanaxa, To6T1o
CKYNYEHHS 3ipOoK Y LEeHTpi CNipanbHOI ranakTuku, MatTb
pi3Hi WBKAKOCTI. B eninTMYyHMX ranakTmkax WBUAKICTb
LMX OOEKTIB 3aNeXMTb Bif, 3arasbHOi Macu rasakTUKM.
Lllo maca 6inbLa, To WwemaLe 06epTaETLCS eNEMEHT CUC-
TeMu. Y cnipanbHUX ranakTMkax HAMWBUAWNMK € XMApU
rasy M Monogi 3ipku, ki yTBOPIOKOTb raNakTUYHUI OUCK,
a rano, T06To ONTUYHE BULLE, IKE BUXOLUTb 33 MeXi ra-
NAKTUKK, PyXaETbCA NOBiNbHiwe. HaToMiCTb ipperynspHi
ranakTUKKM JyXKe noBifbHi.




CMIYLA MATEMATUKA

aHO ysBUTKU COBi po3mipu nnaHet i CoHuA, agke
DHM TaKi Benuki! Ane cnpaBXHiX HayKOBLiB He 3y-
utun! Toxk cnpobynmo.
Byab-sKi po3MipHOCTi ByayTh fewo abCTpakTHUMM,
OMY Kpallie BUKOPUCTaTH YMOBHY BeNWUMHY. [amaTae-
2, K Y MyAbTQINBMI TBApMHK Mipsanv yaaea B nanyrax?
ammo «nanyroto» 6yne 3emns. Omke, Y CoHui 3emns
Moxe ymictutuca 109 pasis, B lOniTepi — maixe 11,
~ay CatypHi — 9.Y HentyHi 11 YpaHi Maixe no yo-
B Tupu 3emni, a ot BeHepa nuuue Tpileuku MeHLwa
\ 32 Hauwy nnaHeTy. HaliMeHwnMm x nnaHeTa-
MU € Mapc (nonoBuHKa 3emni) 1 Mepkypit
(4BepTb Halwoi nnaHeTn). OT BaM i KOCMiuy-
Ha MaTemaTwKa.



TpuBanictb Ao6u Ha 3emni
CTaHOBUTb NPUOGIU3HO
23 ropMHU 56 XBUNUH.

SEMJTH

36M}1ﬂ — TpeTa nnaHeta Big CoHus. lo-
NoBHa ii 0c06NMBICTb NONAra€e B TOMY,
O Le €AMHA NnaHeTa, NnpuMaaTHa ans ic-
HYBaHHS$ )XMBMWX OpraHi3MiB. 30kpema 3aB-
[ISKM TOMY, LU0 BOAA MOxe nepebyBaTu Ha
il MOBEpPXHi B TPbOX arperatHMx CTaHax.

3emnsa 06epTaeTbCs HABKONO YSBHOI
oci. Ha noBepxHi uein pyx HENOMITHUH,
npoTe Le He 03HAYaE, WO BiH NOBINbHUMNA.
AKWO 3MiHUTK CUCTEMY BiAAIKY, TO WBKA-
KiCTb HawWwoi nnaHeTn Bpaxae! byab-aka
TOYKa Ha eKBATOPi PyXaeTbCs 3i WBKUA-
KicTio npnbnmnsHo 1600 KinomeTpiB Ha
FOAMHY.

3emMns Tako 006epTaETbCS HABKONO
CoHug opbiToto 3aBOOBXKKM 958 Minbiio-
HiB KinomeTpiB 3i wenakictio 29,8 kino-
MeTpa Ha cekyHay. [NoBHUI 0b6epT BOHa

pobuTb 3a pikK, SIKMN TpUBAE
34 365,242 coHauHOi 0o6OM.

BHYTPILUHE

30BHIWHE

MAHTIA

bY[0BA 3EM/II

epef yCix nnaHeT 3eMHOI rpynu 3emns HaNLWinbHiWwa M Mae Han-

Oinblle MarHiTHe noJse; 40 TOro X BOHa HaMbinblua Ta HaMBaxua.
YcepeouHi HaWwoi NaaHeTn MiCTUTbCA 3ai30-Hikenese S4p0, BKpUTe
pO3MaB/EHO MAHTIEN, HA MOBEPXHI SKOi «nNaaBakoTby» NiTochepHi
NAUTU.

Ha 70,8 % nosepxHi nnaHeTu po3nueca CBITOBUI OKEaH, Y IKOMY,
MOX/IMBO, I 3apoaMNOCs XUTTA. Moro cepeaHs rmmubuHa CTaHOBUTb
npubnusHo 3,8 KinoMeTpa, a MakcumanbHa gopieHioe 11 022 kinome-
Tpu. Cyxomin yTBOPHOTH WiCTb MaTepukiB (EBpasis, Adpwuka, ABcTpanis,
AnTapkTuaa, MisHivHa i MNiBaeHHa AMepuku) Ta 6arato oCcTpoBiB.
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