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AHoOTALA

Y 2010-2011 HaByanbHOMY 3TiTHO HOBOi HaBYAJIBHOI
nporpaMu mpeaMeT ACTPOHOMis BIIOKPEMWJIM BiJ TMPEAMETY
dizuka. Ha neét mpenmer Buminserscs Big 17 mo 35 roawH, B
TOMY YHCJII 3 CaMOCTIHHOW poOoTorw. JlaHa MeToauyHa
po3poOKa po3paxoBaHa Ha Kypc acTpOHOMii 3 3arajibHOIO
KUIBKICTIO TOAWH 35 B TOMYy 4HCIi 4 TOJMHM Ha CaMOCTIHHY
poboTy.

CyyacHi  TIIPYYHMKH 3  acTpOHOMII  IepeHacHyeHi
iH(popMalliero BEIUMKOro 0oO0CITY, SKYy HEMOXXJIHWBO TMOJAaTH B
Takii Mamiil KUIbKOCTI roauH. Tomy 11 METOJAUYHA PO3pOOKa
MOKJIMKAHA TTOJICTIITUTH BUBYEHHS JAHOTO KYpCy JJIS CTY/ICHTIB
arpapHUX KOJEKIB, a TaKOoX 3a JOMOMOTrOI UIIOCTpallii
CIIPOCTUTH BUKJIaaqy MOSCHEHHS HOBOT'O MaTepialy.

Jlo MeToan4yHOi pO3pOOKH JOMAETHCS 2 BIJICOJUCKU HA SIKMX
PO3MIIIEHI HAyKOBO MOMYJSPHI BIACOPIIBMU MPAKTUYHO [0
BCIX TEM MPEIMETy, Kl MOKJIMKaHI 3allikaBUTU CTYJICHTIB [0
BHUBYCHHS MaTepially, 30araTutu ix 3HaHHS Ta aKTUBI3yBaTH 0
MPOTYKTUBHOTO Ta TUIIJHOTO HABYAHHSI.
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§1. Ilpeomem acmponomii. Il pozeumok i 3Hauenns 6 ncummi
cycninpcmea.

AcTpoHOMIs (BiJI Tpell. «aCTPOH» — «30PsD», KHOMOC) — «3AKOH») —
HayKa Ipo HeOECHI CBITHIIA, PO 3aKOHH IXHBOTO PyXY, OyJOBH 1 pO3BUTKY,
a TakoX 1po OynoBY 1 po3BUTOK BeecBiTy B LijoMy.

ACTpOHOMIsI BUBYA€ BCIO CYKYITHICTh HEOCCHHX CBITWJI: IJIAHETH Ta
iXHI CyImyTHUKH, KOMETH 1 MeTeopHi Tina, CoHlle, 30pi, 30psSHI CKYITYeHHS,
TYMaHHOCTI, TaJaKTHUK{, a TaKOXX PEYOBHHY Ta MOJs, SIKI 3allOBHIOIOTH
IPOCTIp MK CBITHIIAMH.

ACTpOHOMIsI ~ ICTOTHO  BIJPI3HSAETBCS  BiA  IHIIMX  Taly3ei
NPUPOJO3HABCTBA. B OCHOBI IHIIMX NOPUPOAHUYUX HAYK JICKHUTH
exkcriepuMeHT. PI3UK YM XIMIK MOXYTh INITYYHO CTBOPIOBATH Ti YW 1HIII
YMOBH 1 AOCIHIJDKYBaTH, K 3MiHA IIMX YMOB BIUIMBA€E Ha Mepedir MeBHOTO
MIPOLIECY.

OcHoBa acTpoHOMii - cnocmepedicenHs. BuBYalOYM  TOTOKH
€JIIEKTPOMArHiTHUX XBHJIb BiJl HEOECHUX CBITHJ, aCTPOHOMHU HE TIJIbKU
3MOTJIM BH3HAUUTH BIJCTaHi 0 HUX, MOCTIAUTH (i3WYHI YMOBU B iXHIX
HaJpax, BCTAHOBUTU XIMIYHUH CKJIaa ixHiIX armocdep, 3'sicyBaTu
BHYTPIIIHIO OYJIOBY, ajie i HAKPECIUTH NUISAXH IXHBOI €BOJIIOLIT BIIPOJOBK
MUTBSIP/IIB POKIB.

MoxHa cKa3aT, 0 Cy4acHa aCTPOHOMIsI YTPUMYETHCSI Ha TPhOX «KH-
Tax»: Io-Mepuie, 1€ NOTY)XHa CBITJIONpUMalbHa TEXHiKa, TOOTO
TEJIECKONHU 3 HaWpI3HOMAHITHIIIMMU JONOMDKHMMM MpHJIaJaMH  Ta
CBITJIOpPEECTPYBAIBHUMHU TPUCTOCYBAHHSAMH; MO-ApPYre, BCS CYKYIHICTh
3aKOHIB, 1€l 1 METOJIB TEOPeTHYHOI (PI3UKKU, BCTAHOBJIEHUX 1
pO3po0JIEHNX 3a OCTaHHI TPHUCTa pPOKIB; IMO-TPETE, BECh CKIAIHUMN 1
PI3HOMaHITHUA MaTeMaTHYHUIN amapar y MHO€AHAHHI 3 MOMJIHMBOCTSIMHU
Cy4acHO1 0OUYMCITIOBAILHOT TEXHIKH.

CyuacHa acCTpOHOMIisl € HACTUIBKM PO3BMHEHOIO HAYyKOlO, IO
MOAUTSIETHCSL HA TOHAJ JECATh OKPEMMX JUCHMIUIIH, B KOXHIA 3 SKHX
BUKOPHUCTOBYIOTbCS JIMIIE il BIACTUBI METOJAM JIOCHIIKE€Hb, THUIH
IHCTpYMEHTIB, TOHSATTeBUN amapaT. Cepel HHMX BHAUISIOTBCA Takl SK
acmpomempis, acmpoizuxa, HebecHa MexaniKa, KOCMo02is ma iHull.

Acmponomia - oona 3 HaiidaeHiwiux Hayk. llepiii acTpoHOMIYHI
3aIlCH, 3HalIeHI B JABHbOETUNIETCHKUX IPOOHUILIX, AaTytoThes X XI-XVII
cT. 710 H. €. Tak, Bimomo 110 Bxke 3a 3000 pokiB 10 H. €. ETUNETCHKI XKepIT
3a TEepIIOI PAHKOBOIO IOSBOIO HAMSCKPABINIOI 30pi 3€MHOTO 30pSHOTO
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Heba Cipiyc BU3HaYaIM 4ac HacTaHHS po3nuBy piuku Hin. B naBbOMY
Kwurai 3a 2000 pokiB g0 H. e. Bunumi pyxu CoHus Tta Micsus Oynu Tak
no0pe BUBYECHI, IO KUTAWCHKI aCTPOHOMH Tiependadaiy HaCTaHHS COHSY-
HUX Ta MICSIYHHUX 3aTEMHEHb.

Byno mnpuHaiiMHI TpH NPUYMHHU, MO OOYMOBHJIHM 1 CTHUMYJIIOBAJIH
3apOHKCHHS 1 PO3BUTOK aCTPOHOMII.

Hepumii i, 6e3yMOBHO, HAWJABHIMMN CTUMYN - 1€ MPAKTUYHI TO-
TpeOu nmonei. Jlyig nepBiCHUX KOYOBHX IJIEMEH, SIKI 3aliMaiucs MHCIUB-
CTBOM, JY>K€ BKJIMBOIO 00CTAaBUHOIO OyJI0 YepryBaHHS TEMHHX Oe3micsu-
HUX Ta CBITJIMX MICSYHUX HOYEH, 110 BUMArajiao CIOCTEPEKEHb 3a 3MIHOIO
a3 Micss.

3 pUTMIYHOK 3MIHOK IMp POKY TMOB'SI3aHUA PIYHUN UK KUATTS
3emiepoOiB. s HaponiB Mexupiuus, €runty, Kutaro nyxe BaXIUBUM
Oyno 3aBOaYeHHs PO3TUBIB BEUKUX PIUOK, Y JOJTUHAX SKUX BOHU KHIU. A
1€ BUMArajo siK CIIOCTEPEXeHb 3a BUCOTOI0 COHII HaJ 00OpieM yIpOIOBK
POKy, Tak 1 3ICTaBIIEHHs MOAIM Ha 3emii 3 BUIUIAIOM 30pSHOTO Heba.
Criuparouymch Ha IIi CIIOCTEPEKESHHS, JTIOIN BXKE 3 JITAaBHIX JIaBEH PO3pPOOHITH
MIEeBHI CUCTEMH JI1UOU Yacy - KaieHoapi.

Cnocrepiratoun cxin CoHIsl BpaHIi 1 #Horo 3axim yBeuepi, BOHH
3MOTJIM BUJAUTATH JJIs OpiEHTAIlil B MPOCTOP1 OJMH 13 TOJOBHUX HAIPSMKIB
- HampsAMOK  cxifg-3axim. CIIOBO  «OpPIEHTYBATHCS» IMOXOIUTH  BiJ
JATUHCBKOTO «OPIEHCY, 1110 03HAYAE «CXIT», a TAKOXK «cXix COHLISD.

JI1st BCTAaHOBJICHHS HAMPSIMKY BHOYI JIFOJIHM 3aIlaM'STOBYBAJIA PO3TaIIy-
BaHHs Ha HeO1 SICKpaBUX 3ip Ta IXHIX OKPEMHX XapaKTepHHUX IPYII, 3'ICOBY-
BaJI1 YMOBH BUJUMOCTI CBITHJI Ha HEO1 BIPOJOBXK POKY.

JIpyrum CcTUMYJIOM JUIs peTeNIbHUX CIIOCTEPEKEHb 30psHOro Heda, a
3arajoM — JUIsl HArpOMaJXKEHHSI aCTPOHOMIYHUX 3HAaHb 1 PO3BUTKY acTpo-
HOMii, OyJIM acTpOJIOTiuHi 3aBOAYCHHS.

Bxe B IIl Tuc. mo H. e. AaBHI BaBUIOHSHM YBa)XXHO CIIJKYyBalu 3a
PYXOM Tak 3BaHUX «OJIYKalOUMX CBITHII», 5IKi, HA BIAMIHY BiJI HEPYXOMHX
3ip, He 3aliManu MOCTIMHMX TOJO)KEHb Ha Hebl, a pyXaJuce,
nepeMillaymch 13 cy3ip's B cy3ip's. Big maBHIX rpekiB 10 Hac aiinuia
iXHS 3arajibHA Ha3Ba MjiaHemu, BiJl PUMISTH - BIIACHI Ha3BU: Mepkypill,
Benepa, Mapc, FOnimep 1 Camypn. Jlo 4yucnia miaHeT y Ti YacH BiTHOCHUIIN
uie i Conye Ta Micsiyb, 60 BOHU TaKOXK «OJIyKaam» HeOOM IO Cy3ip'sx.

ITonan 4000 pokiB TOMY 3apoAMIIach acmpoio2is - HEOOTPYHTOBAHE 3
MO3UII CydyacHOI HayKd HaMaraHHs 3a IIOJIOKEHHSM IUIaHeT Ha HeOl
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nependadaTy XiJ MOJiNA Ha 3eMJIi: MOTOAY Ta ypo)Kail, MHp Y BiHY s
JiepKaBH, JT0JII0 MIPABUTES, a 3T0JIOM - 1 KOXKHOT JIIOIMHU

Tperim i, HarneBHO, HANTOJIOBHIIIUM CTUMYJOM JUI PO3BHTKY ac-
TpOHOMI1 OyllI0 HeCTpUMHE Oa’kaHHS JIFOJICHKOI JYMKU IPOHUKHYTH B CYTh
pedeld, yCBIIOMUTH CHpaB)KHE TOJOKEHHs 3emii W mroawHu y BcecBiri,
Mi3HATH 3aKOHM, 34 SKMMH DPYXalOThCS CBITHIA 1 SKI BH3HAYAIOTh IXHE
HApOJKEHHA, OyJOBY Ta MOJAIBLIMNA PO3BUTOK. TOOTO acTpoHOMIs 3a70-
BOJIbHSIIIA TTOTPEOY JIOJUHU B MOSICHEHH] TTOXOJKEHHSI Ta PO3BUTKY HAaBKO-
JUIIHBOTO CBITY.

AcTpoHOMIsL 3apoJiKyBajacsi B PI3HUX KyTOYKax IUIAHETH: Yy
Mexupivyuai, Kurai, €runti - ckpi3b, Je, YCBIIOMUBIIU ceOe, JIOAHHA
OpraHi3oByBajJla CBO€ KHUTTS y TEBHIA CHUIbHOTI. SIcHa piy, y Ti 4acu
BIMIOBIAI HAa THUTaHHA mpo OyaoBy Ta e v
MOXO/’)KEHHSI HABKOJMIIHBOTO CBlTy 1 Micue //E:‘j:f“
3emiti y HbOMY JIFOJIU JAaBAJIM HA TJICTaBi CBOIX / / /; ‘h;;“:yw
Oe3nocepesHiX BpaKeHb Ta BIAYYTTIB. ToX HE / / /
BHITAJIKOBO CKJIAJIOCh VYSBJICHHS MPO Te, IO
3emiisi HepyXoMa 1 3HAXOAUTHCSI B LEHTPI CBITY.
SIx oweBumHMiA (akT mpuitmanocs, mo CoHie,
Micsnp 1 Bechb HEOOCXUT 00€pTalOThCS HABKOJIO
Hel.

3 yacoM 3MOJIENIIOBABIIM PYXHU IIUX CBITHI 1
3aBASKH 1[bOMY OOCUHCIMBINU 1XHI TOJIOKEHHS
cepen 3ip TpeubkoMy BueHomy Knasnairo Man. 1.1
[Tronomero Oinst 150 p. H. €. BHANOCS MOOYAYBATH 2€0yeHMPUYUHY MOOEb
ceimy.( manl.l) Bona Oyna Tak peTelbHO OINpalboBaHa, IO i
BUKOpHUCTOBYBaiu Maiixke 1500 pokiB..

VY BenuuHy OyHIBIIO Cy4acHOi acTpOHOMIi
BKJIQIalId TETJIMHU COTHI BUYEHUX YCIX KpaiH.
3okpema, Mukomna Komepuuk (1473-1543)
«pymus 3emmo, 3ymuHuBmE CoHiey. Moran |
Kennep (1618-1621) Ha migcTaBi
IBAIIATUPIYHUX crocTepexeHb Tixo bpare
(1546-1601) BcTaHOBMB 3aKOHU PYXy IUIAHET.
lamineo Tamimeit (1564-1642), 30ymyBaBuu
MEPIINI TENEeCKOI 1 CIIPSMYBABIIH HOTO B HEOO,
BIIKpUB 4OTHpU cynyTHuUku IOmitepa, ¢as3u

Benepu Ta Oararo inmoro. Ili BiakpuTTs
7 Man. 1.2




VTBEPIUKYBANU eenioyenmpuuny modens ceimy (Man. 1.2) Komepruka.
Icaaxk Hproton (1643-1727), y3aranpHuBmU 3akoHH Keruiepa mpo pyx
IUTAHET, BIJIKPUB 3aKOH BCECBITHHOT'O TSDKIHHS 1 3aKJIaB OCHOBU HEOECHOI
MexaHiku. Bimpsm ['epmens (1738-1822) crBopuB Mozenb Hamoi
['allaKTHKH - BEIETEHCHKOT, alle CKIHYEeHHHUX po3MipiB cuctemu 3ip. Mosed
Opaynrodep (1787-1826) Bmepiie BUKOPHUCTAB CICKTPAIBHHHN aHaIi3 B
actporomii. Exsin ['a66m (1889-1953) mnoBiB, mo 3a Mexamu Hamioi
["anakTHKY € HE3JIIYCHHE YMCIIO 1HITNX TaKUX )K€ 30PSHUX CUCTEM 1 10 ek
CBIT TaJlakTUK po3IuproeThes. Anpoept Einmreitn (1879-1955) crBopus
TEOPit0 BIIHOCHOCTI, sIKa cTana yHIaMEHTOM KOCMOJIOTI].

CydacHa acTpoHOMIs, 3aJIUIIAI0YUCh (PYHIAMEHTATBLHOK HAYKOK, Ma€e
BEJIMYE3HE MPHUKIATHE 3HAYCHHS 1 O€3MOCepeIHbO IMOB'sI3aHa 3 HAYKOBO-
TEeXHIYHUM IPOTPECOM JIOACTBA. BUBUEHHS pPi3HOMaHITHUX HEOSCHUX Til,
SKI MOXYTh nepe6yBaTH B yMOBax 1 JDyXe BHCOKHX, 1 JyXE HHU3BKHX
TEeMIIepaTyp, TYCTHH 1 THCKiB, 30aradye BaKJIUBUMHU JaHUMH <«3EMHI»
Haykd — (i3uKy, XiMito TOmo. 3aKOHM HEOSCHOT MEXaHIKU MOKJIAICHO B
OCHOBY TeOpil pyXy KOCMIYHHMX arapariB, a MPaKTHYHY KOCMOHABTHKY
ySIBUTH 0€3 acTpoHOMii B3araji HeMoxJauBo. Jlocmimkenns Micsans i
TUTAaHET JTO3BOJISIOTH 3HAYHO KPallle BUBYATH HAITy 3eMITIO.

KpiM TOro, actpoHomisi € OJiHI€I0 3 HAWTOJOBHIIIUX HAyK, 3aBISKU
SKUM CTBOPIOEThCS HAyKOBa KapTHHA CBITYy - CHCTEMa YSBIEHBb IPO
Hal3arajipHilIl 3aKkOHU OyZOBH 1 PO3BUTKY BcecBiTy Ta #Horo oxpemux
yacTuH. | 111 HaykoBa KapTHHA CBITY, OUIBIIOI0 YU MEHILIOK MIPOIO, CTA€E
€JIEMEHTOM CBITOTJISIY KOXKHOT JIFOTUHH.

§2. 3opane neoo. Cy3sip'a

[TorigHoi HOYi Ha HEOOCXMII HEO30POEHUM OKOM HATIUYIOTh OJU3BKO
3000 3ip. I[Ipubmu3HO CTIABKH X X y LEd MOMEHT 3HAXOIUTHCS IIiJ
ropu3oHToM. OKpemi rpynu HailsickpaBilIMX 3ip JaBHI JOAM 00'€IHYBaIN
B cy3ip's. Y Ha3Bax Cy3ip'iB BOHM Bi0Opa3wim CBid MOOYT 1 CTWUIIb
MUCIIeHHs. BinbiicTh XHIX Ha3B, Ki BUKOPUCTOBYIOTHCS M CHOTOJHI - 1€
CmaZoK Bia fJaBHIX TpekiB. Hampukman, y moemi «Pobotu 1 mHI»
naBHborpenpkoro noera I'eciona (VIII cT. 1o H. e.) 3ragyeThcs nuie ABi
rpynu 3ip — Ilnesam # Opion. Tomep (VIII cT. 10 H. €.) Ha3uBae mie
I'iagu, booreca (To6to Bosnomaca) i Beqmemuito (abo Boza). EBnokc (IV
CT. 10 H. €.) BUAUIAB Ha 30pstHOMY HebO1 45 cy3ip'iB, a B «AjbMmarecT»
[Ttonemess ix Hamiuyerbcsi Bxke 48. Ilicisg KpyrocBiTHBOT IMOJOPOXKI
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Maremnana (1519—-1521 pp.) actpoHOMH, BHBUYalOYM HEOO MiBAEHHOI
MIBKYJIi, MOYaJId JOTIOBHIOBATH CIHMCOK Cy3ip'iB HOBUMU Ha3Bamu. HoBI
Cy3ip's 3'sBHIMCS Ha HEO1 MICIHs MEepIIUX MOAOPOKEH Y MiBJCHHY MiBKYIIO
3emui mig yac Benukux reorpadigaux manapiBok XVI - XVII cr., a Takox
iCJI BUHAMIEHHS TeIecKoma.

Ha mowarky XX cr. HamiuyBasiocs 108 cy3ip'iB. Ayne Ha KOHTrpeci
Mixnapoanoro AcrtpoHoMmiunoro Coro3y 1922 p. iXHIO KiUJIBKICTH Oyio
3MmeHIIeHo 10 88. Toi sk OyJio BCTAHOBJIGHO TaKOX HOBI MEXi Cy3ip'iB, 1110
ICHYIOTb 1 JOCI.

Cy3ip'an — 1i¢ TIeBHA NUISTHKA 30pSHOTO Heba 3 YiTKO OKPECICHHMHU
MeKaMH, [0 OXOTUTIOE BC1 HAJIGXKHI 1i CBITHIIA 1 IKa M€ BIIACHY HA3BY.

VY neskux cy3ip'sx BUAUISIOTH MEHILI Ipynu 3ip, Hanpukiazn Ilnesou
ta T'iaou B cy3ip'i Teavysa, Kiew y

cy3ip'i Beauxkoi Beomeouyi Too.
Iopsix 13 3aranbHONPUIHATUMU B
acTpOHOMIi Ha3BaMHU ISl OKPEMHX
Cy3ip'iB BXKHBAIOTh 1 HApOJHI HA3BH.
Tax, B Ykpaini Beauka Beomeouys -
ne «Benukuit Biz», Mana
Beomeouuys — «Mammii  Bizy,
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Kaccionea — «bopona» uu «llacikay, Aenvghin - «Kpunuusy, Ioac
Opiona - «Kocapi», Open - «JliBunHa 3 BigpamMu», 30psHE CKYMYCHHS
Ilaou, mo yTBOPIOIOTH ToJioBYy Tenblls, - «Uemirn», a 30psHe CKYITYCHHS
Inesaou - Croxapu».

IIpo KoXXHY 1CTOTY, SIKY JIaBHI JIIOAM YSIBJISIM Y Bi3€pYHKY KOHKPETHOI
rpyny 3ip 1 IM'AM SKOi Ha3WBad 1€ Cy3ip'sa, OyJO CKJIAJIEHO IEeBHY
nerenny. Hanpuknan: cun rpeupkoro 6ora mopis Iloceiinona, Opion, 6yB
XopoOpuM 1 BpaBHUM MucIuBIeM. He Oyio 3Bipa, SKOro BiH HE MIr Ou
BroyoBaTH. Po3mrouena GoruHs Apremina, OXOpOHHHUIIS 3BIpiB, Miaiciana
10 OpioHa OTPYWHOT'O CKOPITIOHA, BiJ YKyCY SIKOTO BiH 3aruHyB. Ta 3eBc
TOJIOBHUH y maHTeoHi OoriB, 3a0paB Ha HeOo i OpioHa, MEPEeTBOPUBIIN
roro Ha 3uMoBe cy3ip’s, 1 CkopmioHa, MOMICTUBIIM HOTO Ha JIITHHOMY
HeO1, o0 Tol HikoH He Ha3jgorHaB OpioHa.

Oxpemi Haitsickpasitii 30pi (ycboro 6mm3pko 250) MaroTh CBOi BlIacH1
Hazeu (Cipiyc, Amnrtapec, Minap, Merpen, Anb-dpepan Ta in.). B
OCHOBHOMY IX Jaiu apaOChKi aCTPOHOMM, a JIMIUIM BOHM 10 HAC 4yepes
HIMEIIbKY HAayKOBY JiTepaTypy. ToMy He 3aiiBO 3ayBa)XHWTH, IO B YCIX
aHITIOMOBHHX HapoJliB BUMOBA LUX Ha3B 4acTo OJMkKya J0 MEPBICHOTIO
apa0CBhKOTO 3BYYaHHS, HanpuKiIan, Mizap, Merpes, Anbdepas Tomro.

Y MMHYJIOMY acTpOHOMH BHU3HAUalIM IOJOXKEHHS OKpEeMHUX 3ip 3a
MicIieM, sIKe BOHM 3aiiMaloTh Ha PUCYHKY ICTOTH, Ha3By SKOi HOCHTH L€
cysip's (puc. 2.1). ¥V 1540 p. iramidicekuii actpoHoMm IlikkomomiHi
MO3HAYMB 30p1 Y KOXKHOMY OKpPEMOMY Cy31p'i IpellbKUMHU JliTepamu o, 3 1 T.
1. y Mipy 3MEeHIIeHHs IXHbOi sickpaBocTi. [li3HilIe aHTTiHCHKUI acTPOHOM
Jlxon @nemcrin (1646—1719) yBiB Tpaauiio mo3HadyaTu 30pl (TaKOX Y
MeXax KOXKHOTO Cy3ip'd 30KpeMa) MOpsIKOBUMH HOMEpaMH, 110 YaCTKOBO
30epernucs norenep (Hamnpukias, 3o0pst 61 Jledems).

OTxe, CbOrOAIHI cy3ip’a — 1€ AUISTHKY, HA AKI MOJIIIEHO 30psiHe HEOO
JUIs 3pYYHOCTI B OpIEHTYBaHHI. YMIHHS pPO3Mi3HaBaTH Ha HeOl OKpemi
rpymnu 3ip (Cy3ip's) Ta OKpeMi 30pi Ha3UBAETHCS ACMPOZHO3IEN).

Cysip's, uepes siki 3A1HCHIOETbCS BUIMMUN piuHui pyx CoHls Ha HeOl,
HA3UBAIOThCS 300iakanvhumu (Bl Tp. — TBapHUHA, OCKUIBKM 3HAa4yHa
YacTHHA 3 HUX Ma€ Ha3BW TBapHWH). KoxxHe Take cy3ip's MO3HAYAETHCS
CreliaJbHUM 3HAKOM.

CxemaTHuHy KapTy Cy3ip’iB MIBHIYHOI MIBKYJ1 MOXHa 300pa3uTH TaK:

1. Augpomena 5. Tepesn. 9. Bononac.
2. BausHoku 6. Bomomiii. 10.Bomnoccest Bepowikwn.
3.Benuka Benmenus. 7. BisHuuuii. 12. I'epkymnec.
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13. T'igpa.

15. T'onui cobakwu.
16. JliBa.

17. denbdin.

18. IpakoH.

19. €nuHopir.

22. XKupad. 36. Jles.

25. 3MieHOCELD. 38. Jlipa.

26. 3mist. 39. JIucuuxka.

29. Kacciomnes. 40. Mana
31. Kur. Benmenmiis.

35. JIebimp.

41. Mamnii Kins.

42. Manwnii Jles.
43. Manwuii Ilec.
48. OBeH.

50. Open.

51. OpioHn.

54. Terac. 62.

ITiBHiuHA
55. Ilepceii. KOpOHa.
58. Paxk. 63. CekcraHnr.
60. Pubu. 68. Crpina.
61. Pucs. 71. Tenens.
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72. TPUKYTHHK. 80. Yamma. 88.Amripka.
77. Uedei. 82. Epunan.

§3. Hebecna cpepa. Touku i ninii na uiil.

Heobecna cgpepa (HC) - ysiBHa cdepa, B IEHTPI SKOi 3HAXOTUTHCS
crocTepirad 1 Ha SIKy CIpPOEKTOBAHO BCi CBITHIJIA TakK, sIK BiH 0a4uTh iX y
MEBHUI MOMEHT 4acy 3 IIEBHOI TOUKH MPOCTOPY.

entp HC 36iraeTbcst 3 OKOM criocTepiraua, pajaiyc - JOBUIbHHM.

Te, mo BiacTanb 10 Micsus gopiBaioe 60 pamiycam 3emii (r = 60R),
3a TPUBAIICTIO HOro MNPOXO/PKEHHS 4Yepe3 TiHb 3eMill MPU MOBHOMY
MICSYHOMY 3aT€MHEHHI BCTAHOBUB IIIe Tpenbkuii BueHni ['inmapx 6ins 150
p. 110 H. €.

Bincrani 1o mianer COHAYHOI CHCTEMHM BJAIOCS BU3HAYHUTHU JIHILIE Y
XVII ct. uepe3 BUMIPIOBAHHS 20pU30OHMATILHO20 RAPAIAKCY .

['opu3oHTaNbHUIA Mapasakc — e KyT MK HampsMOM Ha CBITHIIO 3
AKOi-HEeOYy/Ib TOUKM 3eMHOT IIOBEPXHI 1 HAIPSIMOM 3 [IEHTpa 3eMJIi.

Bincrani 1o OIM3bKHX 3ip BU3HAYAIOTH 32 JOIMIOMOTOK) BUMipPIOBAHHS
iXHBOTO piuHO20 napanaxcy.

Piunnii mapanakc ne I1 — kyT mig skum i3 30pi Oys10 6 BUAHO pajiyc
3eMHOI OpOiTH.

OcCKinbKH BiJICTaHI MiXK aCTPOHOMIYHHMH O0'€KTaMH Ty)K€ BEJIHKI, TO
KOPHUCTYBAaTUCSl 3BUYHMMHU OJMHHULSAMH JOBXHHHM (METp, KIUIOMETp)
He3py4yHo. ToMy B acTpoHOMIi BUKOPHUCTOBYIOTH OCOOJMBI OJWHHUIN JJIS
BUMIPIOBaHHS BiJICTaHEH: acmponomiuna oounuysa (a. 0.), sika JOPIBHIOE
cepenniil Biacrani 3emii Big Conug (149 600 000 km), 1 napcek (1K), BiJ
CIIIB «Iapajlakc» 1 «CeKyHAa» - BiICTaHb, 3 SKOI cepenHiil pajiyc 3eMHOT
op6OitTu BugHO Tia kytoM 1" (cexynnma nyru). Ceimoeuil pik (CB.p.) —
BIJICTaHb SIKY CBITHJIO IPOXOJIUTH 32 PIK MOMIMPIOOYKCH 31 mBHIKICTIO 300
000 km/c. YacTo BUKOPUCTOBYIOTh MOXiJHI OMWHUIN: Kijomapcek (1 Kk =
1 000 nmx) 1 meramapcek (1 Mnk = 1 000 000 nk). / nxk = 3,26 ce.p. =
206 265 a.0. =3 - 10" m.

Te, mo oaH1 30pi sACKpaBiIi, a 1HII cJIa0Kimm, 0yJ0 MOMIYEHO JTaBHO.
3 meroro knacugikanii 3ip 3a ixHiM OnuckoMm ['inmapx yBiB MOHATTS
BUIUMO] 30psiHOT BennuuHU. Halisickpasiii 30pi BiH BUIAUIMB Y TPyIy 3ip
NepUIoi BETMYMHH, TPOXHU CJIAOKIII — APYroi BEIMYUHH, a JIeJBE MOMITHI -
I0CTO1 BEMUYUHU. 30PSHI BEIMYMHY IT03HAYAIOTh JIITEPOIO M .
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Abconiomna 30pana eenruuuna — 1€ Taka 30psHA BEIUYMHA, Ky O
Maja 30psi, skOu nepedyBana Bix Hac Ha Bifacradi 10 nk.(32,6 cB.p.).

M =m+ 5 —5l1gr ner Biacranp BiJ 30pi BUMIpsiHA B TIapCEKax.

BaximBoro XapakTepHCTUKOI 30pi € ceimumicms L — 10BHA

KUTBKICTh €Heprii , SKy BHIIPOMIHIOE 30ps 3 ycCi€i CBO€I MOBEpXHi 3a
OJIMHUIIIO Yacy B yCiX HampsiMKax.

Lo = 1 — CBITMMICTE COHIIS.

Li — 2,512 M=473 gpiney L= Lg - 2.15M 473
10]

Jlns BH3HAYECHHS IIOJOXKEHHS CBiTHWJIAa Ha HeOl HEOOXiJHA IICBHA
crcTeMa KOOpAMHAT, MOMI0OHA A0 Ti€l, 0 BUKOPUCTOBYETHCS HA MOBEPXHI
3emui. [lepebyBaroun BcepennHi HeOECHOT chepH, 3pOOUMO TaKyX CITKY SIK
1 reorpadiuni koopaunatu. Crij JUIIE TOMOBUTHUCH, SIKI TOYKH Ha HIN
BBKATHU «TOJIOBHUMHI.

OcHOBHI TOYKH 1 JiHIT HeOecHO1 chepu. BuzHaueHHs] OCHOBHUX TOYOK
1 JiHiM HeOecHOI cdepr MOYMHAIOTH 3 HAWIPOCTILIOrO - 3 YCTAHOBJIEHHS
BEPTUKAJIHHOTO HAMPSIMKY 3a JONOMOTOIO BUCKA. [Ipsamosucha ninis (JTiHIA
BHCKA) MEPeTHHAEThCS 3 HEOECHO cdeporo B JBOX TOUYKAX, SKI
HA3WBAIOTBCH 3eHim 1 Haoup. 1li Ha3BW 3amo3u4eHo B apaOCBKUX CIIO-
CTepirauiB: 3€HIT - «BEPIIMHA», HAUP - «HAMPSM HOTH»; 1X MO3HAYAIOTh
BIIMOBITHO JiTepamu Z i Z'.

3enim — ye 6epxHs MouKka nepemuHy NPAMOBUCHOI NiHII 3 HeOeCHO
cgheporo, HAOUP — HUICHA MOYKA (NPOMUNIEHCHA 3eHIMY).

Benuke xono, sike npoxooums uepe3z c8imuno, MOYKY 3eHimy i mouKy
HAoupy, HA3UBAECMbCS 6EPMUKAILHUM KOJIOM A00 6ePMUKATIOM.

Benuxe xono, no sikomy 2opuzoHmanvHa NAOWUHA NEPEMUHAEMbCA 3
HebecHolo cgheporlo, HA3UBAEMbCA MAMEMAMUYHUM aOO CRPABIHCHIM
20pU30HMOM.
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Hebecna cdepa obepTaeThCsi HABKOJO JiHIi, SIKa HA3UBAETHCA GiCCIO
ceimy;, TOYKU TIEPETHHY OCI CBITY 3 HeOecHOIO c(epor0 Ha3UBAIOTHCA
nontocamu ceimy. Ilomoc, BITHOCHO AKOro HeOecHa cdepa oOepTaeThCs
MPOTH TOJWHHUKOBOI CTPUIKK (IJIs crocTepirada, skuii mnepedyBae y
1neHTpi chepu), HA3UBAOTh [ligHiuHUM ROIOCOM C8imYy, TPOTHICKHUN
omy - Ilie0erHum noaocom ceimy.

Benuke Koj0, MIOMMHA SKOTO TEPHEHIUKYJSpHA O OCi CBITY,
HA3UBAIOTh Hebechum exeéamopom. HebecHuil exBaTop NUIUTH HEOECHY
cdepy Ha MIBHIUHY 1 MIBACHHY HiBKYIIL.

Benuke ko110, 1110 MPOXOIUTH Y€pe3 MOJIFOCH CBITY 1 3€HIT, HA3UBAIOTh
HebecHUM MepuodianHom.

Benuke xono, no sikomy yenmp oucka Conys 30iliCHIOE C8Il GUOUMULL
piunuil pyx Ha HebecHill cgepi, Hazusacmvpcsi eKJIINTHKOI0

[TnommHa eKITinTUKY HaxWIeHa 10 TUIONIMHE HeOeCHOro eKBaTopa mij
KyToM € = 23°26° 5". ExinTuKa mepeTuHaeTbesl 3 HEOECHUM €KBaTOPOM Y
JIBOX MOYKAX pI6HOOEeHb: BECHSHOTO 1 OCIHHBOTO, IO TO3HAYAOTHCS
BIJIMOBIAHO 3HaKaMu. Todyka BECHSHOTO PIBHOJACHHS Y - 1€ TOYKa
HeOecHOro ekBaropa, uepe3 sky UeHTp aucka Conusa 20-21 Oepesns
MPOXOAUTH 3 MiBIEHHOI MiBKYJi HeOa B MiBHIYHY. Uepe3 TOUKYy OCIHHBOTO
PIBHOJICHHS =y neHtp gucka ConHusg 22-23 BepecHs MNEepexXOoauTh 3
MiBHIYHOI MiBKYJIi HeOa B MIBJCHHY.

Z- 3eHIT (apab, «BepUINHAY)

Z' - nanup (apad, «Hampsm
HOTH)

O - ueHTp HebecHoi chepu

P - IliBHiunmii m. cB. (614
30pi a M. Benmenuiti)

P’ - TliBgeHHwii 1. CB.

E - Touka cxony

W-Touka 3axomy

N - Touka miBHOY1

S - TouKka MmiBIHS

Z PON = ¢ (50° nns JIbBoBa,

TepHomonss Ta 1H. HACEICHHUX
MYyHKTIB, 10 Ha  CepeaHix

HIpOTaxX YKpaiHu)
Z7' - npsMmoBHUCHa IiHis, PP’ - Bick cBiTY (JIiHif, BIJHOCHO SIKOI
obepraetscst HC), NS - momyieHHa JtiHis
14



Exninmuxa (rpen. «exmnToy»
- 3aTEMHIOI0)

E =23°26’

Y - Touka BECHSHOIO
PIBHOJICHHS

L1 - TOYKAa  OCIHHBOTO
PIBHOJICHHS

Ha exBatopi P 30iraerbcs 3
N, P'30iraerscs 3 S.

[psimy niHito, MmO 3'eAHYyE
TOYKA  IBOHA 1  HiBHOYI,
Ha3UBAIOTh HOJIYOEHHOW JIIHIEI).
HebGecHuit  mMepupgian  qUINTh
HeOecHy cdepy Ha JBi MIBKYJi -
CXigHY 1 3axigHy. Bemuke koo,
10 MPOXOMUTH Yepe3 MOJIFOCH CBITY 1 Yepe3 CBITWIO M, Ha3MBarOTh KOJIOM
CXUJICHB.

SIBHIIIe IPOXOKEHHS CBITHIIA Yepe3 HeOeCHUI MepHliaH Ha3UBa€ThCS
KynbMiHayiero

§4. Cucmemu nedecnux Koopounam.

ITonoxenHs cBiTHIa Ha HeOecHIM cdepi (K 1 Ha MOBEpxHI 3emii)
BH3HAYAETHCS JBOMA KOOpJAWHATaAMHU. B acTtpoHOMIi po3po0iIeHO JeKiabKa
crcTeM HeOeCHUX KOOpJMHAT, HAlB1IOMII 3 HUX TaKi: copu3oHmanvha ta
nepuia i opyea ekeamopiaibHi CUCTEMH KOOPJIUHAT.

1. I'opuzonmansna cucmema Koopounam. B TOPH3OHTAIBHIN
cUCTeMi  KOOpAMHAT  BHUKOPHCTOBYIOTh
asumym A ceituna M 1 oro eucomy Hax
ropuzonToM H (Man. 5.1). OcHOBHOIO
IJIOMUHOI0 Y I CHUCTEMI € IUIOIIMHA
ropu3onty SN, a MoyaTkoM BiAIIKy —
TOYKA IMBIHA S

A3umym A cBituna M BiImidyOTh BiJl
TOYKH TIBIHS S Y3J0BX TOPU30HTY B OiK
3ax0/y 10 BepTHKaa CBITHIIA.
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Bucomy H cBituna M BianidyrOTh BiJi TOPU30HTY B3J0BXK BEpTHKaia
IO CBITHIIA.

SIk a3UMyT A, Tak i BUCOTY K CBITWJIa BUMIPIOIOTh y Tpagycax: a3suMyT
Bin 0 1o 360°, Bucoty - Bix 0 10 +90° (Hax ropusoHToM) i Big 0 10 -90°
(111 TOPU30HTOM).

Henomikom 11i€i  ayke mpocToi
CHCTEMH KOOPJHMHAT € Te, MI0 KOXHA 3
KOOpJAWHAT cBiTHJIA Oe3repepBHO
3MIHIOETBCS  BHACHIJIOK  0OepTaHHs
HeOecHOT cdepu.

2. Ilepwa eKeamopiansna
cucmema Koopounam, y Uil cucCTeMi
KOOpJMHAT BUKOPUCTOBYIOTh 200UHHUIL
Kym cBituna t i fioro cxunenus & (Ma.
5.2).

OCHOBHOIO  IUIOIMIMHOIO B I
cucteMi € momuHa ekBaropa QQ', a moyaTkoM BiJUTIKY - HaWBHILA TOYKA
HeOecHoro exkBaropa Q

T'oounnun kym t cBituna M BumiproeTbes Biag Touku (Q y3m0BXK
HEOECHOTO eKBaTopa B OiK 3aXOJy JO KoJjla CXWICHHS CBITWIA. [Hakiie
KaXy4d, TOAMHHUN KyT cBiTWia ! — 1 yac, 1[0 MHHYB BiJ BEpPXHbBOI
KyJIbMiHaIii cBiTHIIA.

Cxunenna 6 ceimuna M BiIi4yIOTh Bil HEOECHOTO €KBAaTOPA Y3JI0BXK
KOJIa CXUJIEHDb 0 CBITHIIA.

loguuamii kyr t cBiTHIA BHUMIPIOETBCS B TOJWHAX, XBUJIMHAX,
cexkyHax Big 0° (CBITHIIO y BEpXHill Ky/IbMiHAILiT) 10 24" (3HOBY y BepxHI
KynbMiHamii). Y il cucTemi oJHa 3 KOOPAMHAT - CXHJIEHHS CBITHJA O -
3aNUIIAE€ThCA 3MIHHOIO TiJ 4ac oOepraHHs HeOecHoi cdepu. [pyra
KOOpJMHATA - 200unHull Kym t- 0e3nepepBHO 3pocTae, 00 ii Bi/UIIK BEIYTh
B1Jl MOMEHTY BEpXHbOI KyJIbMIHAIIll CBITHJIa B KOHKPETHOMY ITYHKTI 3€MJI.

Jlnst moOyIoBH 30pSIHUX KapT 1 KaTajloriB HEOECHUX 00'€KTIB 3 METOIO
MOCTIHHOTO KOPUCTYBAaHHS HEOOXITHO MaTh KOOpPJAWHATH, SKI HE
3MIHIOIOTBCS B BHACHiOK oOepranHs HeOecHoi cdepu. s mporo Oymo
BBEJICHO III€ OJIHY CHCTEMY €KBaTOPiaIbHUX KOOPIWHAT.

3. Ipyea exeamopianvha cucmema Koopounam. 3a OCHOBHY TOUYKY
012 BIJIIKY OJHI€T 3 KOOpAMHAT y APYTii eKkBaTopiaibHIi cuctemi 0epyTh
TOYKY BECHSHOTO piBHOACHHA ) (abo - mans aHanorii 3 HYJIbOBUM
MepHUIiaHoOM Ha 3eMJIi - KOJIO CXHJICHD, SIKE TPOXOIUTh Yepe3 TOuKy Y)- Y
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[1i#f cucTeMi BUKOPUCTOBYIOTh KOOPAUHATU: NPAMeE NiOHEeCeHHs 0 CBITUIIA
M 1iiioro exunenns o

Ilpame nionecenns o cBitwia M BiUIIYYIOTh BiJl TOYKH BECHSHOTO
PIBHOJIGHHS B3JIOBX HEOECHOrO0 €KBaTropa Ha3ycTpid  BHIUMOMY
obepranHiO HeOecHOI chepu M0 KoMa CXWICHHS CBiTUIA. BUMIPIOIOTH o B
roJHaX, XBUJIMHAX, CEKYH/IaX.

Cxunenna O CBITHIIA BUMIPIOETBCS Tak camMo, SK 1 B TepIIii
eKBaTOplaJbHINA cucTeMi HEOECHUX KOOP/IMHAT.

3 MamoHKy 06a4MMO, 110 JJISi KOJKHOTO CBITHJIAa BUKOHYETHCS PIBHICTD
a+t=s.

OTxe, poOMMO BUCHOBOK, 110 30PSIHUH 4Yac S - 11€ TOAUHHUI KYT TOUKH
BECHSIHOTO PIBHOACHHS: S =1 -

§5 Yac ma kanenoap.

[lepionnune oGepranns HeOecHOI cdepy, MOBTOPEHHS SBHII CXOIY 1
3ax0/y CBITWJI Ta iXHIX KyJAbMiHAII Janu JIIOASIM TNPUPOIHY OJUHUIIIO
Ti40u Yacy - 000y. 3anexHO BiJ TOTO, IO B3SATE 3a OpiEHTHP HA HEOI,
BIJIPI3HAIOTH COHAYHY 1 30pAHY N00Y.

3opsHa g00a — Ie MPOMIKOK 4Yacy MK JBOMa MOCIiIOBHUMH
BEPXHIMH KYJIbMIHAIISIMU TOYKH BECHSHOTO PiBHOJICHHS.

3opstHUAN Yyac — Iie Yac S, 10 MUHYB BiJl BEpPXHBOI KyJbMiHAIIl TOUKH
BECHSIHOT'O PIBHOJICHHS.

3opsaHy 100y po3aisieHo Ha 24 30psSHUX TOJIUHH, Y KOKHIN roauHi - 60
30pSHUX XBWIMH, Y KOXHIH XBHIMHI - 60 30psHUX ceKyH[. OCKUIbKU
MOoBHUI 00epT 3eMJl BITHOCHO TOYKH ) cTaHOBUTH 360°, TO MaeEMO Take
crmiBBigHomeHHs: 1 rog = 15°, 1° =4 xB.

Uepez Te mo 3emiss o0epTaeTbcs HABKOJIO CBOET OCi, Ha PI3HUX
reorpadiyHUX MepHUAlaHaX KyJbMIHAII TOYKH BECHSHOTO PIBHOJICHHS
HAacTae B PI3HI MOMEHTH. SIKIIO MO3HAYUTH uepe3 Sp 30pAHUM yac Ha
HYJBbOBOMY  TPHUHBIIBKOMY MEpHUJiaHi, TO IJs clocTepirada, sKdAl
nepedyBae Ha cxin Bix I'puHBiua 1 reorpadiuHa JoOBrora skoro A
BHUpaX€Ha B TOJIMHAX 1 4acTKax TOJAMHH, 30psHUM yac Oyne OLIpIIMM Ha
BEIMYHUHY A

S =S+ A

CropapxHilt 1 cepenHiii coHsuHuii uac. BwumiptoBatu uac,
KOPHUCTYIOUHCh 30pSHOI0 100010, HAUIIPOCTIIIE, a TOMY JIy’K€ 3py4HO MpHU
pO3B’sA3aHHI 0araTboX acTpOHOMIUHUX 3anay. IlpoTe mOBCAKICHHUN
PO3TIOPSIOK JKUTTS JFOJAWHU TOB'SI3aHUI 3 BHIUMHM TOJIOKEHHSIM COHIIA,
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Horo cxoJoM, KyJIbMiHAIUEIO 1 3aX00M. [HaKIIe KaKydd, MH >KHBEMO 3a
COHAYHUM YACOM.

[IpoMi>kok dWacy MK JBOMa TMOCTIJIOBHUMH OJHOWMEHHUMU
KyJIbMIHaIIsIMU LIeHTpa aucka COHI Ha OJTHOMY 1 TOMY K TeorpadgiyHoMy
MepuiaHi Ha3UBAETHCS CIPABKHBOIO COHSYHOIO 100010.

3a IOYaTOK CIpaBXHbOI COHAYHOI JOOM Ha IEBHOMY MepHU[iaHi
NPUUMAETECS MOMEHT HIKHBOI KyiabMiHanii CoHLs (CIpaBXKHS IiBHIY).
Ane TpUBAIICTh CIIPABKHBOI COHAYHOI 100U HE € MOCTIHHOI BEIMUYUHOIO.
Ile nos's3aHO 3 JBOMa NPUYMHAMMU: IO-TIepuie, 3eMJIs BIPOJOBX POKY
pyxaetbcs HaBkoa0 COHIlM MO eMNTHYHIN opOiTi, TOOTO HEPIBHOMIPHO, a
OTXe€, HEPIBHOMIPHUM BHUSBISETHCA 1 BUIUMUMA piunuid pyx CoHus cepen
3ip; mo-apyre, CoHLle pyXaeThCsl HE B3JOBXK HEOECHOro eKkBaropa, a I0
SKJTINTHII, HAaXWICHIH 10 HeOeCHOro eKBaTopa ITiJl 3HAYHUM KYTOM.

Uepe3 HEMOCTIHHICTh TPHUBAJIOCTI CHPaBXHBOI COHSAYHOI J00M
KOPHUCTYBATHUCS CIPABXKHIM COHSYHUM 9acoM To y oOyTi ayKe HE3pYydHO.
Ajxe HEMOXIIMBO Oe3MepepBHO PEryJoBaTH BCl FOJMHHHUKH «HA JOTOAY
npumxianBoMy Conito». ToMy Oyiio BBEEHO OHSTTS CEPEOHbO20 COHUAL.

Cepenne conne - e (iKTUBHA TOYKa, sIKa PIBHOMIPHO PYXa€ThCs
B3JIOBXX HEOECHOrO €KBaTopa, 1 3a TOM e MPOMIKOK dYacy (pik), mo i
CoHue, MoBepTaeThCsi 10 TOYKM BECHSHOrO piBHOJEHHS ) - Yac, skuit
BH3HAYAETHCS 32 CEPEIHIM COHIEM 1 32 SIKHM MH JKUBEMO, HA3HBAETHCS
CepeoHIM COHAYHUM YACOM 1 BUMIPIOETHCS CEPEOHbOIO COHAUHOIO 000010.

CepenHsa coHsyHa Jo00a — 1II€6 MPOMDKOK 4Yacy MDK JBOMa
MOCHIIOBHUMHU HIDKHIMU KYJIbMIHAIISIMU CEPETHBOIO COHIIS.

CepenHiii COHIYHUI Yac - 1€ Yac, 1110 MUHYB Bl HUKHBOI KyJIbMIHAI1
CEepeIHbOr0 COHIIS.

3 1bOT0 BU3HAYEHHS BUIUIMBAE, IO CEPEIHIN COHSUYHUN Yac Ma€ pi3He
3HA4YeHHs JJI1 KOKHOTO KOHKPETHOTO MepH[iaHa Ha TMOBEpPXHI 3eMii.
Hanpuxnan, reorpagiuni moBrotu Yxkropoaa, Kwuesa 1 Jlyrancbka
BignosinHo pisui 22,3°, 30° i 39,4°, a0 B roguHHil Mipi 1"29™ 2"00™
2"38™. Orxke, B Jlyrancbky CoOHuUE SK y HIDKHIH, Tak i y BepxHiif
KynbMiHalii Oyzae Ha 38 xB panilile, a B YKroposi - Ha 31 XB mi3Hile, HOK
y Kuesi.

Yac, BuMmipgHMUH Ha TEBHOMY reorpadiyHoMy  MepHjiaHi,
Ha3UBAETHCSSI MICIIEBUM 4acOM 1 ITO3HAa4JaeTses 1 ) .

Jlnst BCiX MYHKTIB, pO3TAalllOBAaHUX HAa OJAHOMY MepuiaHi, MICHEBHUM
yac Oyzne oaHakoBUM. [IJIsl MyHKTIB, pO3TAalllOBaHUX HA PI3HUX MepuiaHax,
BiH Oyzae pizHuM. lle BUKIMKae MeBHI HE3PYYHOCTI. SIKIIO B MHUHYJIOMY
MOKHa OyJl0 KOpPHUCTYBaTHCh MICHEBUM YacoM, TO ChOTOJIHI Y 3B'SI3KY 3
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HEOOXITHICTIO CKJanaTH rpadiku pyxXy MOI3[iB, JITaKiB TOIIO BUHMKIIA
nmoTpeba BIOPSAKYBaHHS JIIYOH Yacy.

Y 1884 p. MixnaponHa KoH(EpeHIis NpeACTaBHUKIB 26 nepxas
MpUIHSIA CUCTEMY TMOSICHOTO Yacy. 3eMHY KYJII0 YMOBHO OyJO MOJIiIEHO
MepuiaHaMu Ha 24 TOIMHHMX TOsCH 3 HyMepauieto Bix 0-ro 1o 23-To, Tak
10 IIMPHHA TOSCY MO JOBroTi JgopiBHIOE 15°. Uepe3 cepenuHy KOKHOTO
TOAMHHOTO TOSICY MPOXOAUTH HEHTPATLHUI MEpUIiaH BOTO MOSCY.

MicueBuil yac UEHTpaJbHOro MepuiiaHa mosicy I ; Ha3UBAETHCS
MOSICHUM YacOM.

MicueBuii cepenHii 4ac TPUHBIIBKOTO MepuaiaHa 71y Ha3UBaKOTh
BCECBITHIM YacoM i nmo3HauyaroTh UT (Bix anri. «Universal Timey).

KyneMminamii cBitTii1 Ha reorpadiyHOMy MEpHIiaHi CXiJHOI TOBroTH A
BiOyBarOThCS Ha A TOAMH paHille, HK Ha TpUHBiIBKOMY. Tomy MicuieBuit
cepenHii coHssuHuii yac 7 ; moB's3anuid 3 1p Tak:

T ;, =To+ Ay ceoro uepey noacuuu yac pisnuu T ,, =T+ n", de n HoMep
noscy.

Kanenoapem npuithamo na3ueamu neeHy cucmemy Jiuou
npoOMiNCKi6 uacy 3 noodinom ix Ha oKpemi nepioou - poku, micaui,
muoicHi, Oni.

CnoBo «kajieHgap» TMOXOIUTH BIJ JIATUHCBKHUX CIIIB «Kajlieo» -
«IIPOTOJIONIYIO» 1 «KaJeHIapiym» - «boprosa kauray. Ilepmie Haramgye mpo
Te, mo B JlaBHpomy Pumi (3Bigku A0 Hac MPHUIIIOB Haml KajeHaap)
MOYaTOK KOXXHOTO MICSIISl TPOTOJIONTYBAaBCS OKPEMO, a JIPyre - IO TaM
MEPIIOTo YKCIIa KOKHOTO MICSIIS CIIavyBajIM MPOLEHTH 3a OOpPrH.

ACTpPOHOMIYHUMHU MPOOOpa3aMu KaJleHAApPHUX OJIUHUIL - MicAud 1
POKY CTanu BIIMOBIAHO TPUBAIOCTI cMHOAWYHOrO Mmicsms S = 29,53059
no6wu 1 Tpormigaoro poky Ty= 365,24220 no6w.

3anexHo BiJ] CBOIX TPaAMLid, cnocoOy KUTTS 1 PETriiHUX ysBICHb
JIOIA B JABHUHY PO3pOOWIIM Pi3HI TUIMHU KaJICHJAPIB: MICAYHI, MICSYHO-
COHSIYHI Ta COHSYHI.

YV MicsiaHOMY KajleHaapi, PiK CKIATAEThCs 3 12 KaleHIapHUX MICSIIIB.
B naBHuHy niu0y AHIB Y HOBOMY MICSI MOYMHAIM BiJ NepuIoi MOSBU
By3bKOro cepra Micsms Ha Be4ipHbOMY HeOl; TPHUBANICTh MicCALS
MOpiBHIOBANACK 31 3MiHOI0 (ha3 Micsiis.

BiamoBigHa 1bOMY TPHUBATIICTh ACTPOHOMIYHOTO MICSIYHOTO POKY
nopiBHioe 12 ¢ 2953059 nobu = 354,367 mobu. TobTo MokHA BBEeCTU
KalleHAapHuM pik TpuBamictio 354 1o0u, B skoMmy 3araioM Oyne
HamiuyBaTUCh 6 MicsmiB o 30 ai6 i 6 micsamis mo 29 ni6. B cepeanpomMy 3a
KOXH1 TpU pOKH 13 3amumiky B 0,367 100K HaKOMUYYETHCSI TPOXU OLIbIIE
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onuiei nobu. o0 ypaxyBaru 11e, HOTpiOHO BIIPOAOBK KOXHHUX TPUALATH
pokiB 11 pa3iB piBHOMIpHO IoAaBaTH MO OAHOMY AHIO. PiK, sIKHW MICTHUTH
354 ni6, npuitHATO HA3WBATH MPOCTHM, a piK y 355 116 - mogoBxkeHUM abo
BUCOKOCHUM. MICSYHUN KaJleHJap BUKOPHUCTOBYEThCA B KpaiHax, Jie
CTIOBITYETHCS iCIIaM.

JUis  y3roJUKeHHST TPHUBAIOCTI COHAYHOTO Ta MICAYHOIO POKY
BUKOPHUCTOBYIOTh MICAYHO-COHSIYHI KaJeHJaapi. Y TakuxX KaJleHAapsx
MEHIIII TPOMDKKH dYacy (MicsIli) BUMIPIOIOTh 3a 3MiHamHu (a3 Micsus
(xanmenmapui wmicsmi Hamigyote 30 1 29 nmi6). Ame ockinbku 12 Takux
MicsiB - 11e 354 1o6u, Toai K TpomiyHui pik Ha 11 mi6 goBmIMiA, B 1140y
MiCAIIB y poIi Haifuactime 7 pa3iB 3a KOXHI 19 pOKiB BCTaBIsUH
nonatkoBuit 13-i micsaupb. OgHak yepe3 KoxkHI 216 pokiB KOHKpeTHa ¢aza
Micsts 3MINTy€eThCS MO JIaTaX HAIIOrO KaJeHIaps Ha OJHY J00y BIepen
(Bim, ckaximo, 21 6epesns g0 22 1 T.1.).

VY COHSYHMX KaJleHAapsX 3a OCHOBY OOJNIKy yacy OepyTh 3MiHY Iip
poKy, ToIl sfK Ha 3MiHYy (a3 Micsms He 3BaxaroTh. lleprioocHOBOIO
HAIllOTO  COHSYHOrO  KajieHAaps  OyB  IONMIAHCBKUH  KajleHmap,
3anpoBa/KeHU 1 ciuHsg 45 p. 10 H. €. PUMCBKHM IOJITHYHUM Jisi9eM 1
BepxoBHUM keprieM FOmiem Llezapem. Ockinbku TOII Bke OyJI0 BiJIOMO,
10 COHSYHUU PiK MICTUTH O5K3bKO 365,25 nobu, y 1poMy KajleHAapi TpH 3
KO)KHUX YOTHPHOX POKIB Oy MPOCTUMH 1 Manu 1o 365 1i0, a ueTBepTHii
— BHCOKOCHHH - 366 11i0. Y MOpiBHSAHHI 3 TPOIIYHUM POKOM CEPEIHIH piK
I0JIIaHCHKOTO KayieHnapsi Oy moBmuM Juie Ha 0,0078 mobu. PizHuns
HEeBeJMKa, alle 32 KOXkHi 128 pokiB 3 IIMX YaCTUHOK HArpoMajKyBalacs
uina no6a. o cepenuau XVI cT. nata BeCHIHOTO PiBHOJEHHS 3MICTHIIACS
Bke Ha 10 116 1 mpunanana Ha 11 GepesHs.

1582 p. pumceknii nana ['puropiit XIII 3a1iicHuB pedopmy KaneHaaps.
[Ilo6 moBepHyTH BecHsHE piBHOJAEHHS 3 11 Ha 21 Oepesns, 3 AHIB Oyno
BunyyeHo 10 nmi0: micns 4 xoBTHS 1582 p. Hactano He 5 a 15 xoBTHA. |
o0 Hajani Taka MOMWJIKA He BUHHKama, Oyno mpuitHATo 3 KoxHHX 400
POKIB BWJIy4aTH TpU JTOOU: CTONITHI POKH, YUCIIO COTEHb SIKUX HE JUINTHCA
6e3 ocraui Ha 4, BBaXalOTh NPOCTUMU — 10 365 110 (TakuMu Oynu poku
1700, 1800, 1900 i 6yme 2100-i1). Lleit BuaeHunit KaeHaap OTPUMaB Ha3BY
IPUTOPIaHCHKOTO 200 HOBOTO CTHUIIIO.

§6. 3axonu pyxy nedvecrnux min.

Huosicni ma eepxui nnamemu. 3a 0COOIMBOCTSIMH CBOTO BHJIMMOTO
pyxy Ha HeOecHI cdepl TUTAHETH MOMUISIOTHCS HA JBI TPYINU: HHMKHI
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(Mepkypiii, Benepa) i Bepxni (Mapc, IOmitep, CarypH, Ypan, Henryn i
[TnyTon). Pyx BepxHiX 1 HIXKHIX TUTAaHET HEOECHOIO Ceporo BiOyBaeThCs
MO-Pi3HOMY.

Mepkypiii 1 Benepa nepebyBaroTh Ha
HeO1 abo B TuX ke cy3ip'ax, mo i Conie, abo
B cycimHiXx. Ilpm 10My BOHHM MOXYTh
3HAXOIWTHCh K HA 3axil, TaK 1 Ha CXiO BiX
HbOrO, anme He nmami 28° (Mepkypiil) 1 48°
(Benepa).

HaiiGinpiie KyToBe BiAXHUJICHHS TIJIAHETH
Big COHIISI HA CX1JT HA3MBAETHCSA HAUOLILULOIO
CXiOHOM0 enoneayicto (3 Nat. - «BIITAISIIOCT)
Ha 3aX1iJl HaubIIbULON 3aXIOHOI0 eOH2AYIEIO.

[Ipu cxigHiil enoHraumii IiaHeTy BUIHO
Ha 3ax0Ji y TPOMEHSAX BEYIpHBOI 3arpaBu
He3abapom micist 3axony Coni (Man. 6.1, monoxeHHs: Vy), yepes3 IesiKHii
9Yac BOHA TaKOX 3axX0auTh. [10TiM, mepeMilIyrounch 3BOPOTHHM PyXOM (3i
CXOAy Ha 3axija, mpotu BUAUMOTO pyxy CoHIIS), cOYaTKy MHOBUIBHO, a
MOTIM BCE IMIBUJIIC IUIAHETa MoYnHae HabmmkaTtucs 10 COHIISI, XOBAEThCS
B MOT0 IMPOMEHSX 1 CTa€ HEBUAUMOIO. B 11eii yac miaHera mpoXoauTh Mixk
3emsero Ta Connem i Hacrae ii Huowcne cnonyuennsa i3 Conuem (man. 6.1,
oJoKeHHs V7).

UYepes neskuil yac micisi HUKHBOTO CIIOJYYEHHS IUIAaHETa 3HOBY CTa€
BHJIUMOIO, ajie¢ BXE Ha CXOHdi, B
IIPOMEHSX PAHKOBOi 30pi, HE3aJ0BrO
nepen mnosisoro CoHns (man. 6.1,
nojoxeHHs V>). Jlani, mpoIoBxKyo4n
MEPEeMIIIEHHS!  3BOPOTHUM  PYXOM,
MJIaHeTa Jocsirae HaUO1IBIIIOL
3axi/IHO1 eNIoHTalii, 3yMUHSEThCS Ha
JeSIKUIA Yac 1 3HOBY IPOJIOBXKYE PYX,
ane BXKe NpSIMH, Yy HampsMKy 10
Conng. TakuM  4YWHOM,  HWXKHI
IUTaHETH, MOXIOHO [0 MAasITHHKA,
«KOJIUBAIOTHCA» BITHOCHO COHIIS.

Inakmie BigOyBaeThCs BUIUMUI
pyx BepxHix IutaHer. Komu BepxHIO
IIaHeTy BUAHO micisa 3axoay CoHISE Ha 3axigHOMY HEOOCXWIi, BOHA
MEepEeMILLYETbCS Cepel] 31p MPSIMUM PYXOM, TOOTO 3 3aXOiy Ha CXij, fK 1
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Conue. Ane mBuukicTe ii pyxy menma, HiX y Conus, tomy CoHie
Ha3JIOTaHs€e IUIaHETy, 1 BOHAa Ha JESKUH Yac rmepectae OyTH BUAUMOIO.
[Totim, ko CoHIle 00XKeHE MIIaHETy, BOHA CTa€ BUAUMOIO Ha CXOJII TIEpeT
nosiBoto Conng. IIBuIKicTh 11 IPSMOro pyxy MOCTYIOBO 3MEHIIYEThCS,
IUTaHETa 3YMHUHAETHCS, OTIM MMOYNHAE MIEPEMIIIEHHS 3BOPOTHUM PYXOM 31
CXOJly Ha 3aXiJ, MPUYOMY i1 TPAEKTOPisl Haraaye mneriato (Mai. 6.2).

B cepeamHi Ayru CBOrO 3BOPOTHOTO PyXy IUIAaHETa 3HAXOAUTHCS B
cy3ip'i, mnporunexxHomy CoHIIO; Take T TIOJOKCHHS HAa3UBAETHCS
npomucmoanuam (Man. 6.1, monoxxeHust My).

3akonn Kemuepa. BukopucroByroun mani [Itonemes, M. Konepauk
BU3HAYMB BiJIHOCHI BijicTaHi (B paxiycax opOiTu 3emiti) KOXXHOI 3 IUIaHeT
Bix CoHIM, a TaKOXK IXHI cCHACpUYHI (BIIHOCHO 3ip) Mepioau oOepTaHHS
naskono Commg. Ile nmano 3mory Moramy Kemmepy (1618-1621)
BCTAHOBUTH TP 3aKOHHU PYXY ILJIaHET.

I. Koxkna 3 muaher pyxaerbcsi HaBkoJgo CoHus mno ejincy, B
oaHOMY 3 (okyciB sskoro 3HaxoautTbcesa Conue.

Eninc (man. 9.3) - me 3aMKHEHa KpHBa, CyMa BiJicTaHEeW 10 KOXKHOL
TOUYKH K01 Bif ¢okyciB Fi i F, piBHa iforo Benukiii oci, T00TO 2a, 1€ a -
BEJIMKA TIBBICH eJirca.

II. Pagiyc-BekTOp MUIaHeTH 32 OIHAKOBI iHTepPBaJIHM 4acy ONHMCYE
PIBHOBEJIMKI TIOMII.

3 1IIbOTO 3aKOHY BUIUIUBAE BAXXJIMBUI BUCHOBOK: OCKUIBKY TiTommi 1 1 2-
(man. 6.4) piBHi, To mo nay3i PiP, mnnanera pyxaerbcsi 3 OUIBIIOIO
MIBUJIKICTIO, HIXK 10 1Ty31 P3Py,.

i KBagpatn cugepuyHux mnepioniB oOepTaHHA ILIaHeT
BIIHOCATHCH SIK KyOU BeJIMKHX MiBOcCel IXHiX opoiT.

Axmo cuaepuyHi nmepioan o0epTaHHs IBOX TUTaHeT mo3HaduTH T1 1 Ty,
a BEJIMKI MiBOCI eJIINCIiB - BINOBIIHO a1 1 ap, TO TpeTiil 3akoH Keruepa mae
BUTJISI
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T 4
3akonu Keruiepa cripaBeanuBi He JuIIe JUIS IUTAHET, a W A IXHIX
CYNyTHUKIB, SIK IPUPOAHUX, TaK 1 INTYYHUX.

§7. EnekmpomazHimhe eunpominweanus nHebdecnux min. Memoou
aACmMpOHOMIYHUX 00CTIIOHCEHD.

Beauunnu norokiB BunpominoBanHsA. [Hopmarmito mpo sBuma i
MPOIIeCH, IO BiIOYBAIOTHCS Yy HABKOJIMIIHHOMY BcecBiTi, acTpoHOMH
OTPUMYIOTh ILUIIXOM PEECTpallii eJeKTPOMArHITHOTO BHUIIPOMIHIOBAHHS,
K€ TPHUXOAUTH BiJl KOCMIYHHMX 00'eKTiB. Jlocl MU po3risganu HOro sk
eJIEKTPOMArHiTHI XBHWJII TEBHOI JOBXHHH (200 YacTOTH), aje MOXKHa
YSIBUTH MOTO: SIK YACTHHKH, SIKI HA3UBAIOTbCA ()OmMOHAMU.

Sx Bimomo, TMOTIK eHeprii Yepe3 BUOpaHy IUIONIY 3MIHIOETHCS
0o0epHEHO NPOMOPIIIHHO KBaApaTy BiJICTaHI A0 kepena. Bincrtani o
HallOmmkImx 3ip y cepenabomy maibke y 300 000 pa3iB mepeBHIIYIOTH
Bigcrans 10 Conig. Sk6u CoHlle 3HaXOOWJIOCS Ha TakKiM BifcTaHi, MU O
orpuMyBamd Bix meoro smme 4,1 * 10° ksamt/cM® 3a cekyHmy.
HaiiBinomima ranaktuka Tymannicme Andpomeou 3HaXOAUTHCA BiJ HAC
Ha BIJCTaHi 2,3 MJIH/CB.p., 1e ke B 1,5 ¢ 101° pasiB gaumi, Hix Conre. Hexaii
y Hili 3HaXOJIUTHCS MIIPA. TAaKUX COHIb, sK Hame. OTxe, Bif Hel MaemMo
norik kBantiB 5,1° 10° kBant/cM? 3a cekyHay. Bin Takoi x rajmakTuku 3
BIJICTaHI B 2 MpJ/CB.p. OTpUMaeMO Juile 3 KBaHT/CM? 3a CEeKyHIy, a 3
Bizcrani B 20 Mapa/c.p. - 1 kBart/cm? 3a 10 cekyHIL.

Ocp YoMy JUIsi BUBUEHHS SIBHIII 1 TIPOIECIB, IO BiOYBAIOTHCA B TAKHX
JaneKkux 00'eKTax, MOTPIOHI MOTY)KHI TEJIECKONH 1 HaJUyTJIUB1 pEECTPyIOUl
npuctpoi. Mu Bke 3HAEMO , IO OCBITIEHOCTI BiJi HEOECHUX CBITHI
OI[IHIOIOTh y 30pSHUX BenuuMHax. OTxe, KO AiaMeTp 00'€eKTHBa
teneckorna D [cM], TO rpaHWYHa 30psHA BENUYMHA, Ky IIe MO0A4YUTh
criocTepirad TeJecKorna, Taka:

mp=7,0" + 5 IgD.

3o0kpema, y TeIeCKON 3 JiaMeTPOM J3epKaia 6 M MOXHa 0aduuTH 30pi
10 22™ CBiTJIOBHIA MOTIK Biji TAKKUX 3ip y 2,5 MIJIH. pa3iB MEHIIUH, HIXK Bij
HaKcIaOKimoi 30pi, AKy MH I1e 0a4MMO HE030POEHUM OKOM.

Ilpuiimaui eumiproéanna. 3 1880 p. B acTpoHOMIi CHCTEMaTHYHO
BHKOPHUCTOBYIOTH  ¢otorpadito. Y Ham dvac mnonan 50% ycix
ACTPOHOMIYHUX CIIOCTEPEKEHb 3/1ICHIOIOTH came [UIIXOM
¢dotorpadyBanHs HebecHUX 00'ekTiB. DoTOrpadiuna emynbcis, Ha BIIMIHY
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Bil OKa, 3/JaTHAa HAKONMHWYyBaTH KBaHTH CBiTIa, HA HIA BOJHOYAC
YTBOPIOIOTHCSI 300paKEHHSI COTEHb 1 THUCAY CBITWI. Taki 300paKeHHS
MIEeBHOT AUISHKH HeOa uu 00'eKTa MOXKYTh 30epiratucs 6arato pokis. Y Hal
yac HeOO0 ¢ororpadyroTh Ha KOJBOPOBY €MYJbCIIO, IO Ja€ 3MOTY,
30KpeMa, BUSIBIIATH OCOOIMBOCTI CTPYKTYPH Ia30BUX TYMaHHOCTEH TOIIIO.

Skuio t — TpuBaNicTh €KCMO3UIT Y XBHJIMHAX, TO TPaHUYHA 30psSHA
BeIMYMHA 3a(piKCOBAaHOTO 00'€KTa OLIHIOETHCS (POPMYITOIO

mpr=14,8"+25IgD +1,251g t

He sx 1 panime, D - B ecm. IIpu D = 250 cm 1 t = 100 xB rpanuuHa
¢ororpadiyna 30psiHa BeMUUHA A0piBHIOE 24",

Ane 3a MexxamMH 3eMHOi arMoc(epH TakWil K€ TEJIECKOIN 3aTHHUM
BJIOBJIIOBATH CUTHAJIM Bifl 00'€kTiB, y 40 pasis cnabkimmx (1o 28™).

3 40-x pokiB XX CT. YCHIIIHO BUKOPUCTOBYIOTH (hOmMoeneKkmponHi
NOMHOJICY8ayi, B SIKUX TOTIK (DOTOHIB, IIO0 HAAXOIUTH BiJ HEOECHOTO
CBITHJIa, TIEPETBOPIOETHCSA B EIEKTPUUHUI CTpyM. DomoeneKmporHHuil
nomuoxycysau (OEII) - ue cxisiHUil mpo3opuii 0aoH, y SIKOMY CTBOPEHO
BakKyyM 1 B SKUH BMOHTOBaHI (oTokaron, emitepu abo IUHOIU -
3arajabHOIO KUJIBKICTIO JI0 ABOX JECATKIB - 1 aHOMA. Y Cl BOHH MAalOTh BUBOIU,
Ha SKi TOJAIOTHCS BCE 3pOCTAl0Ui ENEKTPUYHI TOTEHIianu. EIeKTpoH,
BUpBaHUN BHAcHiZOK (oToedekTy 3 QoToKaTona, NPUCKOPIOETHCA B
CNIEKTPUYHOMY TIOJi, BIApS€ThCS 00 IOBEPXHIO TEpIIOro emitepa i
BUOUBAE 3 HHOTO JEKiJIbKa €NEeKTPOHIB, 5K, y CBOIO Yepry, pyXarThcs B
HampsIMKy JIpyroro emitepa, BAApSAIOTbCI 00 HBOrO 1 BHUOMBAIOTH 1€
O1NbIIIe €eNEeKTPOHIB 1 T. .

VY mijicyMKy KUIBKICTh €JIEKTPOHIB, IO MOTPAIUIAIOTh Ha aHoJ, Oyne y
10°-10° pa3iB OUIBILIOIO BiJl OYATKOBOT KUIBKOCT1, BUPBAHOT 3 KaToOAa.

3 novarky 70-X poKiB B aCTPOHOMII 3aCTOCOBYIOTh IpUiMaYi, Jis AKUX
IPDYHTYETbCS HA NPUTAMaHHOMY BCIM  HANiBIOPOBIAHMKAM  SIBHILI
BHYTpILIHBOTO (poToedeKTy. [t 3HUKEHHS 1IyMiB MPHIIAJ] 0XOJO0KYIOTh
no TemmepaTypu piakoro azoty (77 K). OmHum i3 BapiaHTIB Takux
¢dboTonpuiimauiB € mpuiaaau i3 3apsgoBum 3B's3koM (1133, anriomoBHa
abpesiarypa CCD). TyT enexkTpoHH, 110 BUBIIBHMIIHMCS NPH TMOTIMHAHHI
pedoBUHOIO (DOTOHIB, 30€pIralOThCsI B OKPEMHUX €JEMEHTaX KpEeMHI€BE
KpUCTAIIYHOI TUIACTUHKK - B TIIKCeNaX, a 3YUTYBAJIbHUNA TNPUCTPIN
MiAPaXoOBYe 1 pEECTPYE BETMUNHY HATPOMADKEHOTO PEaTbHOTO 3apsiTy.

3aBasiku  3actocyBaHHIO [I33 rpaHwuHa 30psiHa BENWYMHA, SKY,
30KpeMa, MOKHa 3apeccTpyBaTH Ha 5-MeTpoBoMy peduiekTopi 3pocia 3 25
10 28™, TOGTO CTaO MOMKIIMBMM PEECTPYBATH HOTOKHU B 16 pasiB crnabkimi,
Him  panime. IIlo6 gmocartm  Takoro mporpecy 31 CTapuUMHU
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(pororpadiuyanmu mpuitmMadamu, OOBeNOCs O MOOyAyBaTH ONTHYHUIN
TEJIECKOII 3 JllaMeTpoM J3epkana 31 m.

§8. 3acoou acmponomiunux oocnioicenn.

ACTpOHOMIiS — HayKa BCEXBHJIbOBA. ['amy3b acTpoHOMIi, sika BUBYAE
BcecBiT y BUAMMOMY CBIiTJIi, HA3UBAETHCS ONMUYHOIO.

Ane BuauUMe  CBITIO  3aiiMae  JHIIE  MaJCHbKY  JUISHKY
€JIIEKTPOMArHiTHOTO  CHEKTpa, KyAM BXOJIATh TaKOX  PaJiOXBHII,
iH(ppavyepBoHe, yIabTpagioneToBe, PEHTTeHIBChKE Ta  ramma-
BHUIIPOMIHIOBAHHS - Pi3HI 3a JOBXHHOI (YU YaCTOTOIO) €JICKTPOMArHiTHI
XBUITI.

3 XIX cT. acTpoOHOMHM MOYaIM BUBYATH KOCMIYHI 00'€KTH B TOCTYITHUX
iHppayepBoHux mpomeHsx. A B 30-x pokax XX cT. 3apoauiiacs HOBa
raiy3b acTpOHOMIl - padioacmponomia, CUpPaBXKHIA PO3BUTOK SKOi
moyaBcsl Mmicas Jpyroi cBiToBoi BiiiHM. Ta ockinmbkum HeOecHi Tina
BUIIPOMIHIOIOTh Yy BChOMY Jiama3oHi €IeKTPOMAarHiTHOIO CHEKTpa, Mmepen
aCTpOHOMAaMH TIOCTajla 3ajada TMPOBEICHHS JOCTI[UKEHb 1032 MEXaMu
aTMocdepH.

[amma- PeHTrexiBceki  YnbTpa- Buauma Inmpaqepqoui Papioxsuni
npoMeHi npomeHi dioneTosi AinsiHKa NPOMEHI
NpOMeHi

T , ‘ T T

10 10 10 10 ° 10° 1 10°

[TopiBHSIHO TpOCTO LA 3a7aya BHUPIIyeThCS A iH(QpauepBOHOrO Ta
CyOM1JIIMETPOBOTO BHIPOMIHIOBAHHS 3 JOBXHHAMH XBWIb Big 0,013 MM 10
5 MM. OcHOBHa pe4yoBMHA, L0 IMOIJIMHAE iH(PpPAUYEepBOHY pajialito, -
BOJISIHA TIapa, KOHIEHTpAIis SKOi IMIBHIKO 3MEHIIYEThCS 3 BUCOTOR. Ha
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BHcoTax 25-30 kM 3eMHa aTMocdepa cTae mpo30poro sl iH(GpPaYepBOHOTO
BUIPOMIHIOBaHHS. BaxuWBI crmocTepekeHHS B IIbOMY Jiana3oHi
MIPOBOJIATHCS 3 a8POCTATIB 1 3 OOPTY MITYYHUX CYITyTHUKIB 3eMITi.

B KOpOTKOXBHIILOBIM YaCTHHI CIIEKTPa BUIAUISIOTH OKPEMO Jiana3oHu
yavmpadghionemosoi  actponomii  (momxkmHa  xBwiai  390-30  HM),
penmezeniecokoi  acmponomii  (30-0,01 um) 1 zamma-acmponomii
(momxmHa xBwm MeHma 3a 0,01 HM), KOXHa 3 SKHX Ma€ CBOi METOIH
JIOCIIIKEHb.

BaxnuBy iH(opMaliiro mpo Te, Mo JIETHCS JAIEKO 32 MEKAMH 3eMIIi,
JIOHOCATh 70 HAC MOTOKH KOCMIUHUX npomeHié i Heumpuno. Kocmiuni
MPOMEHI CKJIQJal0ThCS TOJIOBHUM YMHOM 3 HPOTOHIB - siIep BOJIHIO, a
TaKOX 3 €JISKTPOHIB, sJIEP TeIiI0 1 A/Iep BaXYNX XIMIYHUX €JIICMCHTIB.

Heiimpuno - 1€ 94aCTHHKA, SIKa Ma€ HEHMOBIPHY ITPOHUKHY 3/1aTHICTb,
00 Maiike He B3aeMOJI€ 3 peuoBHHOI. He Maroun enekTpu4yHoro 3apsny, 3
Macol0 CIIOKOI0, 1€ W JI0Ci JIOCTOBIPHO HE BCTAaHOBJICHOIO, HEHTPUHO
3/1aTHE MPOXOAUTH KPi3b TBEPJIE TiJIO HABITH JICTIIIE, HIXK CBITJIO KPi3b CKJIO.
A TOMy METOJU HelumpuHHOi acmpoHOMii Ty)Ke BKIUBI JIJI1 BUBYCHHS
MpoLIeCiB, 110 BiOyBatoThesa y Haapax CoHI 1 31p.

Hazemni onmuuni meneckonu. Teneckonm Mae TpH OCHOBHHX
MPU3HAYCHHS: 30MpaTH BUIPOMIHIOBAHHS BiJ HEOECHMX CBITHJI Ha
npuiMaNbHUN TpHUCTPid  (0KO, (OTOIIIACTHHKA, CHEKTporpad Tomio);
OyayBaTtu y cBOil (pOKaJbHIM TUIOMIMHI 300pakeHHS OO0'€KTa YW MEBHOI
TUISIHKY HeOa; 30UIbIIYBaTH KYT 30Dy, MiJ SKUM CIOCTEpIraloThcsi HeOecH1
Tida, TOOTO PO3AUIATH 00'€KTH, pO3TALIOBaH1 Ha OJIM3bKIM KyTOBIN BiJCTaH1
i1 TOMy HEpPO3/A1JIbHI HE030POEHUM OKOM.

Onmuuni meneckonu OO0B'I3KOBUMH CKJIQIOBUMU YAaCTHMHAMH CBOET
KOHCTPYKIIi MaroTh: 00'€KTHB, SIKUW 30upae cBITIO 1 Oynye y ¢dokyci
300paxkeHHs 00'ekTa YW ONSHKU Heba; TpyOy (TyOyc), sika 3'eqHye
00'eKTUB 3 NpUHMaIbHUM HPHUCTPOEM; MOHTYBAHHS - MEXaHIYHY
KOHCTPYKIIIO, 1110 TpUMae TpyOy 1 3abe3neuye i HaBeeHHs Ha HE0O; y pasi
BI3yaJIbHUX CIIOCTEPEKEHb, KOJIM MpPUHMAUYEM CBITIIa € OKO, 0OOB'SI3KOBO -
okymsip. [ Uepe3 HbOro po3risiaeTbes 300pakeHHs, MNO0O0yJI0BaHE
o0'extuBoM. Ilpu ¢otorpadiunux, ¢GOTOENEKTPUUHHUX, CHEKTPAIbHUX
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CIIOCTEPEKEHHAX OKYJISIp HE MOTPIOHMH, TOMY MIO BIAMOBIAHI MpHiiMayi
BCTAHOBIIIOIOThCA Oe3nocepeHbo y (hokanpHiN miomuHi. [lepmmmu O0ymo
30yJ0BaHO JIiH30BI TelecKomu-pedpakropu (Bix nar. «pedpaxTo» -
«anomitoro», Mai. 11.3). IIpore CBITIOBI IPOMEHI Pi3HUX JOBXHH XBHJIb
3aJIOMITIOIOTHCSI TTO-PI3HOMY, 1 OKpeMa JIiH3a Ja€e 3a0apBlieHe 300pasKeHHS.
Jlnsi yCYyHEHHSI IIBOTO HEIOJIIKY 3 4YacoM Movalid OyJayBaTH OO'€KTHBH 3
KUTbKOMA JTIH3aMH 31 CKJIa 3 PI3HUMH KOoedillieHTaMH 3aJJOMJICHHSI.

Jyxe 3pyuHoro Oyna cuctema KaccerpeHa B sikiii TOJIOBHE J3€pKallo
VBITHYTE, a JONOMDKHE OIyKJe, aJjieé e TeJecKomu Oymu Iyxe
TPOMI3IKUMH.

CripaBykHS pEBOJIIOLIS B TEIECKONOOYAyBaHHI BigOynach y 70-X pokax
XX ct. Ha 3Mminy cucremi Kaccerpena npuiinuia TeJIeCKOMYHA cucmema
Piui-Kpemobena, y sikiii TOJOBHE A3epKaiio 3a (HOPMOIO IO BiAPI3HAETHCS
Bil mapabonoiga, a AomnomixkHe - Big rimepOonoiga. Tomy 1 moBkuHa
TpyOH, 1 AiaMeTpu TMAaBUIBHOHIB y JIBa - YOTHPH pPa3H MEHII, HIK Yy
MTOTNIEPETHIX TEICCKOIIIB.

Paodiomeneckonu i padioinmepghepomempu. PanioBUIIPOMIHIOBAHHS
BiJl KOCMIYHUX OO'€KTIB MPUUMAETHCS CHEIlaTbHUMHU YCTAaHOBKAMHU fKi
HasuBarOThC  paodiomeneckonamu  (PT). CydacHi pamioTeneckonu
JOCTIKYIOTh KOCMIUHI paJiOXBUJI1 B TOBXKHHAX Bl OJIHOTO MiTIMETpa A0
JEKUTBKOX JECSTKIB METPIB.

OCHOBHUMH CKJIaJIOBUMU YaCTUHAMU THUIIOBOTO PAJIOTENECKONa €
aHTeHa 1 Jyxe 4YyTiauBuUd mpuitmad. VY ¢Qokyci 1 mapabonoiga

BCTaHOBIIIOETHCS
OTNIPOMIHIOBAY -
NPUCTPIH, KUH 301pae

PagioBUIIPOMIHIOBaHH
g, HampaBlieHE Ha
HBOTO J3EPKAIJIOM.
OmnpoMiHIOBau  Mojae
NPUMHATY €HEeprilo Ha
BX1J] MpuiitmMaya, i micis

M ICUIIEHHS Ta
BUJTIJICHHS 3a/1aHo1
YaCTOTH CUTHAJ
peecTpyeThest Ha
CTpIULll CAMOMHUCHOTO

€JIeKTPUIHOTO
npuiamy. CyuacHi



MiCUIIIOBAYl JalOTh 3MOTY BUSBIATH (PO3PI3HATH) paliOCUTHAIH, IO
BHHHKAIOTH MPHU 3MiHaxX Temrnepatypu Bckoro Ha 0,001 K.

Haii0inpma y cBiTI pagioacCTpOHOMIYHA aHTEHA, BCTAHOBIEHA Y
KpaTepi 3raciioro ByinkaHa Apecibo Ha octposi Ilyepro-Piko, mae giametp
305 m (man. 11.8). Hepyxoma aHTeHa, CipsMOBaHa B 3€HIT, HE JIO3BOJISE
npuiiMatu pamioxBuil 3 Oynb-gKOi TOUYKM Heba, aie 3aBAsKU J000BOMY
obOepranHio 3eMii 1 MOXIIMBOCTI 3MIIIyBaTH ONPOMiHIOBaY Oijblla
yacThHA HEOECHOT cdepu JOCTYIHA I CIIOCTEPEKEHbD.

BukopucroByroun Bigome y (izumi sBuiie intepdepeniii, JoCIiTHIKHA
po3poOuim  MeToau  paaioiHTep(PEepOMETPHUYHUX  CIIOCTEPSKEHb 3
BUKOPUCTaHHAM JBOX pi3HUX mnpuiimauiB. OO'ennyroun nekimbka PT,
OyayroThb Tak 3BaHi padioinmepghepomempu (PI).

Ha croromni naiiBizomimum PI € BBenenmii y mito 1980 p. PT VLA
(«Very Array» - «Jlyxe BelnKa I'paTkay), IKHi BCTAHOBJICHO B ITyCTENbHIN
MmicueBocti mraty Hero-Mekcuko, CIHIA. Ileit PT ckinamaerscs 3 27
IIOBHOIIOBOPOTHUX 25-METPOBUX MNapabOIIuYHUX AaHTEH, PO3MIIIEHUX Y
dopMi epu Y 3 TOBKHHOIO JBOX Iwieded mo 21 kM, a Tpetboro - 19 km. ¥V
LIOMY 1 OB'sI3aH1 M’ COOO0I0 €IeKTPUUYHUMH JIHISIMHU.

§9. Byoosa conaunoi cucmemu. llnanemu conaunoi cucmemu.

Bci Tina, mo pyxarotbcsi HaBkolo COHIIS, YTBOPIOIOTh B CYKYIHOCTI
IUTAHETHY CHUCTEMY, sika Ha3uBaeThesi CoHsiuHor0. COHSYHA CUCTEMa — IIe
po3maita i rycroHaceneHa cim's. Jlo 11 ckiaay BXOASATH: AEB'SITh BEITHKUX
TUTAHET; TIOHAJ BiCIMJIECAT iXHIX CYNyTHHKIB; HalleBHE, KUIbKa JCCATKIB
THCAY
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Manux Tin abo acrepoiniB po3mipamu Big 10 mo 1 000 xkm; xomeTw;
0e3114 METeOpPHUX TiJ 3 po3MipaMHd MEHIIMMHU 3a 1 KM — Tak 3BaHUX
METEOpPOiiB; MIKIIJIAHETHI MKJI T Ta3.

3a cBOIMM XapakTepHUCTUKAMM BEJIMKI IUIAHETH MOIISIOTHCS Ha Bl
Tpynu: naanemu 3emuoi cpynu - Mepkypiid, Benepa, 3emnss Ta Mapc,
naanemu-cicanmu - Omitep, CarypH, Ypan 1 Hentyn. logo muranern
[TmyTOH, TO BOHA HEe HAJEKUTH JI0 JKOJIHOI 3 IIUX I'PYI, a MBUALIE HAraaye
JesiKl 3 CYNYTHHUKIB ITUTAHET-TIraHTiB BimMiHHOCTI MiX I1aHeTaMu 000X
rpyn oOyMOBJIEHI IXHIMU MacaMu, XIMIYHUM CKJIQJIOM Ta BIJJIAJICHICTIO BiJl
Conng. Skmo miaHeTd 3eMHOI TPYNU MAalOTh IOPIBHAHO HEBENHKI
po3MipH, BENHMKY TYCTHHY 1 CKJIQJalOThCS B OCHOBHOMY 31 MIIUTBHHX
pPEYOBUH, TO IJIAHETHU-TITAHTH, HABMAKWU, MAIOTh BEJHKI PO3MIpH, Maiy
T'YCTHHY 1 CKJIaJIal0ThCSI B OCHOBHOMY 3 Tra3iB.

Maca nnaner-riranTiB ckjiagae 98 % cymapHoi Macu BCiX IJIaHET
ConstuHOi cucteMu. Bennkor CHIIOK TSDKIHHS BOHH YTPUMYIOThH ITOTYXKHI
MEeTaHOBO-amiauHi aTMoc(hepH, CUCTEMH KiJIelb Ta CYMyTHHKIB 1 HIBHAKO
00epTarThCS.

I HapeuITi, B OKpeMy TpyIy BUIUISIOTh CbOTOJIHI CYITyTHUKH TLJIAHET.

[Tnanern BigHOCHO COHIIS PO3MINICHHI Y TAKOMY TIOPSIKY: Mepkypill,
Benepa, 3emna, Mapc, FOnimep, Camypn, Ypan, Henmyn, [Inymon.

Ilnanemu 3emnoi cpynu. Ilnaneram 3eMHOI TpynH BJIAcTUBI
MOPIBHSIHO HEBEJMKI PO3MIpU 1 MacH, BENUKa cepelnHs ryctuHa (amns
Mepkypisi, Berepw i 3emui Bigmosinuo 5,4, 5,2 i 5,5 r/em®, s Mapca 1,97
r/cM”) 1 TBepAa NoBepXHA. I[IpakTMUHO OJHAKOBI 3HA4YEHHS TYCTUH
CBIUaTh MpO MOAIOHICTH CIHIBBIAHOLIEHb BMICTY XIMIYHMX €JI€MEHTIB, 3
SKHX YTBOPEHI Hajpa IJIaHeT.

30BCIM IHIIUNA BUTIIA Ma€ MOPIBHSIHHS XIMIYHOTO CKJIaay atmocdep,
Tak, MepKypiii Mae Iyxe pO3piPKEHY TIa30BYy OOOJIOHKY, OCHOBHUM
KOMITOHEHTOM sKOi € Teniii. AtMochepa Benepu Ha 97 % crimamaerbes 3
BYIJIEKHCIIOTO ra3y; a30Ty B Hii MeHIIe 2 %, BMICT BOJSHOI apy Mooau3y
noBepxHi 1wianetu - Bckoro 0,002 % . Amamoriuno B atmocdepi Mapca
Byriekucioro razy 95 %, azory 2,7 %, Boasnoi napu 0,1 % . ll{onpasaa,
Macu IuX ABOX atMmocdep pizHi. ATMocdepa Mapca ayxke po3pimkeHa, i
THUCK 01151 ioro moBepxHi a cepeiHboMY B 160 pa3iB MeHIIUH, HIXK Ha piBHI
Mopsa nis 3emui. ATMmocdepa Benepu, HaBmaku, ayxe TrycTa, Ouis
MOBEpXHI 11 rycTuHa jume y 15 pas3iB MeHIIa BiJl TYCTUHU BOIM 1 THCK
6mu3bpko 90 atM. OTke, MOPIBHSAHO 3 IHIIMMU IUIAHETAaMHU 3€MHOI TpyIu
3eMJIst Ma€e yHIKaIbHUN CKIIaf aTMoc(hepH, /i€ IepeBakatoTh a30T 1 KUCEHb.
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IIle omHa ocoONMBICTH IUTAHET 3€MHOI TPYMU: BOHHU TOBUIBHO
00epTaloThCsl HABKOJIO CBOiX oceil. 3opsiHa mob6a Ha Mepkypii TpuBae
omu3pko 59 3emHux 10, a Ha Benepi, sk Oyno BusBieHo y 1966 p.
pamionokamiiHuM  MetoaoM, - 243,2 3emHoi mo6u. 3emus 1 Mapc
00epTarThCsI HABKOJIO OCEH 3HAYHO MIBUIIIE, BIAMOBITHO 32 23 rox 56 XB 1
24 ronm 37 xB. Ajnle 1e Bce OoAHO Hab0araTo HOBUIBHIIIE, HIXK IJIAHETH-
TiraHTy.

Mepkypin. Mepkypiii - HaitOmkya 10 CoHIs TuTaHeTa. 3a po3mipamMu
BOHa He Habarato Oinbmma Big Micsms: 11 eKBaTOpIATBHHIA paaiyc
CTaHOBUTH 2439 KM, a cwia TSOKIHHA y 2,6 pa3d MeHIIa BiJ 3E€MHOI.
[Tnanera pyxaerbcs HaBkono Conms 3 mepiomom 87,97 3eMHuX ni0 1O
BUTSTHYTIH eminTtuuHid opOiTi 3 ekcueHtpucurerom 0,21. Tomy B
nepurenii Mepkypiii nepeGyBae Bix CoHis Ha Bifctani 45,9 MiH. KM, ;
ademnii - 69,7 mnH kM. Bice obepranns Mepkypis HaxuiaeHa 10 TUIOIIMHU
fioro op6ity Ha 83°, TOOTO JHIIe HAa 7° BIIXWISETHCS BiJ] MEPICHIUKYIISAPA.

Uepes BiACyTHICTH atMocdepu 1 0mu3bKicTh 10 CoHus (i3uuHI YMOBHU
Ha rmoBepxHi Mepkypis ayxe cyBopi. [y HbOro BIacTHBi pi3Ki mepenanu
TEMIIEpaTypyu BIPOJOBXK J100u. B momyaeHp Ha ekBaTopi MakcHUMallbHa
temmeparypa csrae 700 K, BHoui BoHa 3HmKyeThes n0 100 K i Huxde.
3'scoBaHo, 1m0 Mepkypiii Mae ayxe po3pilKeHy ra3oBy OOOJIOHKY, sIKa B
OCHOBHOMY CKJIAJIA€THCS 3 TENII0, 8 TAKOXK BOIHIO.

[ToBepxHst Mepkypisi CyIIBHO MOKpUTa Kpartepamu (Man. 14.2), uum
BIH JyXe cX0Xuil Ha Micsupb. OT TUIBKM KpaTepH po3TallloBaHi r'ycTile 1
BOHM IUIOCKIII, HDK HAa Micsli: MaloTh MEHIy TJIMOMHY 1 MEHILy BHCOTY
KUTBIIEBUX BaJIiB, 110 iX 0TOUyIOTh. HecroiBaHo Oyio BUSBIEHO MarHiTHE
nmone Mepkypis, HampyKeHICTh SIKOTO CTaHOBUTh Omu3bko 1%
Halpy>KeHOCTI MarHiTHOro ToJia Ouls moBepxHi 3emui. HasBHICTB
Mar"iTHOrO TOJS JO3BOJISIE TMPHUIYCTHUTH, 0 Mepkypiii Mae HOCUTh
BEJIMKE METajeBe SApO 1 UM BU3HAYAETHCS HOro HaWOUIbINA CepemHs
rycTuHa cepel ycix miuaHet COHSAYHOI CHUCTEMH.

Benepa. Benepa - npyra B CoHsiuHIN cucTeMi i HallOmmkya 10 3emil
anera. 3 nepiogom 224,7 3eMHuX 110 BOHA pyxaeThest HaBkosio COHIIA Ha
cepenniil Binctani 108,2 MiH. KM o Maiixe KoioBiid opOiti. Paniyc 1 maca
IUTAHETH Majio BIAPI3HSIOTHCS BiJ 3eMHHUX, BiamoBigHe 6051 km i 0,82m.,.
Cuna TsoxiHHS Ha Benepi cranoButh 0,9 cunm TsokiHHA Ha 3emuti. Bich
o0epTaHHs TUIaHETH NuIIe Ha 3' BIAXWISETHCSA Bifl MEPHEHIUKYIApa [0
TJIOIIUHH 11 OpOITH.

Benepa nyxe MOBITBHO OO0EPTAETHCS HABKOJO OCI Y 3BOPOTHOMY
HampsIMKy 3 mepionom 243 3emHHX 100u. OCKITBKH TMEpiogu 0OepTaHHS
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HaBKOJO oci Ta HaBKoNO COHIS BUABWINCS ONU3BKUMH, 1 OOEpTaHHS
BiIOYBalOTHCS B MPOTHJICKHUX HaIpsiMKax, TO 3a OIWH CBIA pik Benepa
TIBKH JBiYl BCTUTA€ 3IIHCHUTH OOEPT HABKOJO OCI MO BiJHOUICHHIO 10
Conug. B pesynbraTi consiuna 106a Ha Benepi tpuBae 117 3emaux 1io0.

[le B 1761 p. JlomoHOCOB 3'sicyBaB, 10 Iis TUIaHETa Mae atMocdepy.
Bona BusBmiacs Takol ILIUIBHOIO, IO 4epe3 Hei MOBEPXHIO IJIaHEeTH
1no0aunTH HEMOXKJIHMBO. [IOTyXKHMI XMapoBUi IIap BinOHBae y kocMoc 75
% COHAYHOrO CBITJIA. 3'sICyBanoCs, 1110 TEMIIEpaTypa Ha OBEPXHI IJIAHETH
nocsirae 780 K, a tuck - mopsaky 80-100 arm. ['onmoBHa ckiamoBa
atMocdepH - Byraekuciauii ras, 96 % 3a 00'emom.

HasBHicts B atmocepi Benepu Benmkoi KUIBKOCTI BYTJIEKUCIIOTO Ta3y
BKa3y€ Ha SIBUILE NAPHUKOBO20 eghekmy, 4epe3 IHTCHCUBHE MOITIMHAHHSA
BEJIMKOIO KUIBKICTIO BYTJICKHCIIOTO Ta3zy TEIJIOBOI pajiamii y HUXKHIX
mapax armochepu 3a MUIBSIPAM POKIB ICHYBaHHS IUTAHETH IOBEPXHS
posirpinach Tak, mo Benepa OykBambHO CBITHTBHCS.

Mapc. Mapc - yerBepra 1iaHera COHSIYHOI CHCTEMH, SIKa 3 MEepioJJoM
687 3eMHUX 10 pyxaeThcst HaBKoo COHIIS Ha cepeaHii BijacTaHi 228 MITH.
KM. 3a po3Mipamu Mapc Mmaiibke yBidi, a 3a Macolo - B JEB'SIThb pa3iB
MeHIuH Bix 3emui, cuia TsoKiHHA Ha Mapci craHoButs 0,39 3emHoi. Bick
fioro o0epTaHHs HaxuieHa [0 IUIOMIMHKA OpOiTH Mmijg KyroMm 25° , 3aBasku
yomy Ha Mapci BitOyBa€eThCs 3MiHa Mip POKY, a TPUBAIICTH AOOH JIUIIIE HA
20 XB MEHIIIA 32 3€MHY.

Mapc mae pospimkeHy atmochepy. lle mo3Boisie BHBUaTH ioro
NnoBepxHIO0 Oe3nocepennbo 3 3emui. [IBi TpernHu mnoBepxHi Mapca
3aliMalOTh CBITJII JAUISHKH, SKI OTPUMAIN Ha3By Mamepuxis, OIN3bKO
TPEeTUHU — TEMHI IUISHKH, Ha3BaHi mopsamu. BoHM 30epiraroTh CBOIO
¢dbopMy B yaci, 110 JTO3BOJIMJIO CKJIACTU TOYHI KapTu nosepxHi. [lobmuzy
MIOJIFOCIB BOCEHH YTBOPIOIOTHCS Ol IUISIMU - NOAPHI wanku, K1 3HUKAIOTh
MOBHICTIO 200 3HAYHO 3MEHIIYIOTHCS B pO3Mipax Ha MOYaTKYy JIiTa.

Mapc, sk 1 Micsup, ykpuThii kpatepamu. € Ha Mapci Takox 0e3nanHo
po3TalioBaHi maropou i mMpoBa: pi3HOro poay YTBOPEHHS, CX0XK1 Ha pyciia
BUCOXJIUX PIUOK, CUCTEMH 6Y3bKHUX TPILIHUH, TIPChKI paiioHH 1 OKpeMi Topu
BYJIKaHIYHOTO TTOXO/IKCHHSI.
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bings exBaropa IuUIaHETH pO3TAalllOBaHa TOJOBHA  TeOJOrivHA
ocoOnuBicTh Mapca — BYJIKaHO-TEKTOHIYHUHN pecion Dapcioa. lle
BYJIKaHIYHE IJIATO, SIKE 31MMAEThCs HaJ HABKOJMIITHHOK TEPUTOPIEI0 HA
BUCOTY 10 4-5 kM, a
TPEeTHHA WOro IUIONI -
HaBiTh Ha 8-9 KM, € JHIIe
'e1eCTaIOM JUTSt
BEJIETEHCHKUX 1 JaBHO
3racnux ByJkaHiB 19-27
3aBBUIIKH. HaitOumbmmii y
ConsuHiit cucremi
ByJKaH HOCUTb Ha3BY
Onimnik. JliameTp OCHOBH
IMTa, Ha SKOMY BIH

pO3TalllOBaHUU,
cranoBUTh 600 kM. II{uT 0OpUBaETbCA NPSIMOBUCHUM CKEISICTUM YCTYIIOM
BUCOTOI0 6 KM. BuBepuiye muMT ByJKaHIYHA BEpIIMHA 3 KpaTepoMm
po3mipamu 710 80 KM 1 BUCOTOIO 27,4 KM HaJl CEpPEIHIM piBHEM ITOBEPXHI.

MapciaHCbKHi TPYHT - 1€ IpiOHOJMCIIEPCHU MaTepian (peroiir), y
sakomy mictutbes 15-20 % xpemniro, 12-16 % 3amiza, 6iaussko 10 % doc-
dopy, 7 % wmapranio Ta KoOanbTy, a TaKOX KaJbIliii, XpoM, HiKelb,
BaHAJii, TUTaH, MOJIOACH, NUPKOHIK Ta iH. JKogHa 3 BIZOMHX 3EMHHX
TIpChKUX MOpP1J] HE 301raeThCsl 3a CKJIAJIOM 3 MApCIaHCHKUMU.

YepBoHyBaTUl KOJIIP MapCiaHChKOI MOBEPXHI 0OYMOBJICHUN BEJINKOIO
KUIBKICTIO OKHCIIIB 3aJi3a, TOOTO 3BHYAiHICIHBKOI ipxKi. ToMy maHopamu
MapciaHCbKOi pIBHMHM, TiepelaHi B PI3HI POKM aMEPUKAHCHKUMHU
CTaHIIIMH, - II€ OpPaH)XeBO-UYEPBOHA ITyCTEJsl, BKPHTA YHCICHHUMH
KaMEHSIMHU 3 PI3KMMHU KpasMU.

Temnepatypui ymoBu Ha Mapci BU3HAYarOThCA WOTO BIJCTAHHIO BiJl
CoHl, TYCTHHOIO Ta CKJIAJOM aTrMoc(epu, a TaKoX ONTHYHUMHU
BIacTUBOCTAMU IpyHTY. Cepenns temnepatypa 230 K. BHoui Temneparypa
HaBiTh B €KBAaTOpialbHUX paiioHax 3HIKYyeThes 10 170 K.

Mapc mae nBa cynytHuk ®oboc 1 Jeiimoc. Le - npibHi HebecHi Tina,
AKi 3a (QOpMOI0 HaraayrTh KapTolMHU. Po3mipm doboca CTaHOBIATH
28x20x1.8 M, [leiimoca - 16x12x10 xm. I[loBepxHi CymyTHHKIB
MOLATKOBaHI KpaTepaMH HabaraTo CUJbHiIe, HIX MoBepxHs Mapca.

[Inaneru-riranty Ta ixH1 cynyTHUKH. OCHOBHA BIIMIHHICTh IJIaHET-
FiraHTiB BiJl IJIAHET 3€MHOi TPYNH iXHI 1CTOTHO OUIBLII Macu i po3MipH.
BoaHouac rycTuHU IUIaHeT L€l TPy 3HAYHO MEHIII, HiXK Y IUIaHET 3€MHOT
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IpyIH, IO CBIAYUTH MPO Pi3HH XIMIUYHOrO CKiany. Bci miaHeru-riraHtu
MarOTh MOTY>KHI BOAHEBO-TENiH atMocepu 3 TOMIIIKaMH aMiaKy 1 METaHy
(mo 0,1%), a TakoX BENMKI CUCTEMH CYNYTHHKIB 1 Kineup. [Imanern wmiei
rpynu o0epTaroThCsl HABKOJIO OCl HabaraTo MIBHIIE, HIK IJIAHETH 3€MHOI
rpymnu

HOnimep - naiibinpma mianera COHSYHOI CHCTEMH, SKa 3 MEPIoJIoM
11,86 3emHOTO pOKy 06epTaeThcsi HaBkoJI0 COHIIL HA BiJCTaHi OJIM3BKO 5,2
a. 0. FOmiTep mBuaIIe 3a BCi iHIII MJIAHETH 00€PTAETHCS HABKOJIO CBOET OCI.
Maca FOmiTepa i cuna TSDKIHHSA Ha Horo moBepxHi BiamoBiaHo y 318 1 2,5
pasu Okl 32 3eMHI ToKa3HUKW. CepeaHs TYCTHHA CTAaHOBUTH 1,3 r/em’.

B armocdepi FOmitepa mictuthest 6mu3pko 86 % BoaHto, 14 % remiro,
0,07 % merany, 0,06 % amiaky, a TakoX Boja, aneTuieH, Gochin. Xmapu
CKJIAJJAIOThCS B OCHOBHOMY 3 aMiaKy.

IOmitep He Mae TBepA0i MoBepxHi. 3a Mi[paXyHKaMH B)Ke Ha TIHOWHI
KUTPKOX THCSY KUIOMETPIB pedoBHHA aTMOC(EpU IIABHO MEPEXOIHUTH Y
ra3opiIkuii CTaH, IMe IIMOIIe MiJ] HUM 3aJiarae 30Ha PiJKOTrO BOJHIO 3
refieM, a me mmMOIe piKui BOACHBb NMEPEeXOIUTh Yy METaliuHy ¢asy -
MEPETBOPIOETHCSI HA METall, y SKOMY MPOTOHU 1 EJNEeKTPOHU ICHYIOTh
OKpeMO.

Y 1955 p. BusBiaeno, mo IOmitep € NOTY)KHUM KeperoM
panioBunpomiHtoBaHHs. [Imanera Mae MarHiTHE 10JIe, HAIPYKEHICTh SKOTO
y 50 GinbIa, HiXK Y 3MHOTO..

Yorupu 13 28 cynyruukiB lOmnitepa - lo, €spona, I'animeo 1 Kanricmo
me y 1610 p. Oynu BiakpuTi ["anineem.

Camypn. CatypH - Jpyra IUIaHeTa - BEJETeHb 1 MIOCTa YHUCIOM
wiaHeta B CoHsiuHiM cucteMmi. Maibxe y Bcbomy moziOHa go IOmitepa,
BOHa  00epTaeTbcs  HABKOJIO
Conng 3 nmepionom 29,5 3eMHHX
POKIB Ha BijacTaHl O0au3bko 9,5 a.
0. 3opsHa npo6a Ha CarypHi
tpuBae 10 rox 14 xB.

Maca CarypHa B 95 pasiB
Outpima 3a Macy 3emuii, a cuia
TsokiHHA B 1,12 pasu Ounblua 3a 3eMHY. Mana IyCTHHA CBIIYHMTBH NpO T€,
10, SIK 1 pelITa MmiIaHeT-rirantis, CaTypH NepeBakHO CKIAAA€ThCS 3 BOJIHIO
1 remiro.

Ax 1 FOmirtep, CatypH Mae Mar”iTHe MoJje, pajialiiHi MOSCH, 1 €
JDKEPEIOM pa/lioBUIPOMIHIOBAHHS.
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Cepen mutaner-rirantiB CaTypH HaiOisbIle Bpaka€ ysBY BEIMYHOIO
cucmemoro Kineyv, fAKi 100pe BUIHO B HAMMPOCTILIMI Teleckom. IXxHs
IUIOIIMHA JIEKUTh TOYHO Yy IUIOLIMHI
€KBaTopa  IUIaHETH,  HAaXWICHIH [0
IUIONIMHY eKJINTUKK Tix kytoM 28,5°. Ha
¢dororpadii BumHo, mo kimbmnsg CaTypHa
CKJIAJAIOThCS 3 COTEHb OKPEMHX BY3bKHX
KUIelb, PpO3JAUICHUX TaKUMH BY3bKUMU
npomikkamu. Cami K KUTbLS CKIaJaI0ThCA
3 OKPEMHX 4YacTOK BOJSHOIO KpPUXKOTO
CHITYy pO3MipamMH BiJ JApiOHUX MHIMHOK 10

opun y 10-15 m 3aBOUIBIIKH, sKI T00pe

BiIOMBaIOTh COHsYHE cBiTio. lllmpuHa Kinems

pa3oM i3 HaWBigAaNeHIMUM Tyxke| c1aOKuM KuiblleM, cTaHOBUTH 65 000
KM, & TOBIIIMHA HE TIEpEBHUIYE | KM.

Oxkpim kinenp, Carypn Mae 30 BiIOMHX Ha CHOTOJHI CYIYTHHKIB.
HaiiGumemuit  cynyrauk CarypHa, Tumawn, Mae TOTYXHY HEIPO30PY
atmocthepy ToBmmHOO 10 200 kM. Bona cknamaetscs 3 azory 1
JOMIIIKAMHA METaHy 1 BOJIHIO.

Ypan i Henmyn. Ypan OyB BiIKpUTHI iTaniliCbKUM acTpoHOMOM B.
I'epmenem 1781 p., a Hentyn -HiMenpkuMm actpoHnomom [amme 1846 p.
MicJs TEOPETUYHHUX PO3paxyHKiB (ppaniry3a JleBep'e 1 anrmiiig Anamca.

VYpan maibke y 4 pa3u Outbina 3a 3emuro. BoHa pyXxaeTbcsi HABKOJIO
Conus 3 mepionom 84 3eMHUX pokM Ha Biacta”i 19,2 a. o. 1 Mae
eKBaTOpiaJibHUM mepioa obepraHHs HaBkoio oci 17 rox 14 xB.. Maca
VYpana y 14,6 pa3u Ouiblia 3a 3eMHY, a €KBaTOplaJIbHUM pajilyc CTaHOBUTh
25 600 km. Cepenns ryctuna Ypana - 1,19 r/em’.

Hentyn y 4 pa3u 6unbmmii 3a 3emito. Bin pyxaetbcest HaBkoso CoHIIA 3
nepiogoM 164,8 3emMHux pokiB Ha BifacTani 30 a. 0. 1 Mae eKBaTOpiaTbHUN
nepion obepranns 17 rog 42 xB. EkBaropianbHuit paaiyc craHoButh 4 800
kM. Cepenns ryctuHa HentyHa HaitOLibIna cepesi yCix MJIaHET - BEJIETHIB -
1,66 r/em®. B aTMocdepax 000X IJIaHET € MOJIEKYJIH BOJHIO, METaHy,
alleTUJICHY.

Buxonasuu 3 oCTaHHIX NaHUX, POONSATHCS MPUIYIIEHHS, 0 YpaH Ha
50 % ckiamaeTses 3 BOASHOTO Jhoay, HAa 40 % - 3 pI3HHX KaM'SHHUCTHX
nopin i Ha 10 % - 3 BO/AHIO Ta 1HIIMX Ta3iB.

Y 1977 p. npu NOKpUTTI YpaHOM 30pi y HBOrO OYyJO0 BIIKPUTO 5
BY3BKUX KijJelb. 3rojioM 3'sacyBajnocs, mo ix 9. A mpu npoasori AMC
«Bosmxep-2» Oyno BUsBIIeHO ciaOke necste kutbie. Kb Ypana gyxe
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By3bKi, 1-10 KM 3aBIIMpILIKH, i TIJIBKH 30BHIIIHE KibIle B HaWIIMPIIiA
4acTUHI focsrae 96 kM. MaOyTh, BOHU CKJIaJIalOThCS 3 JIPIOHOTO TEMHOTO
MUJIOBOTO Marepiany, 00 moraHo BiZOMBaIOTh COHSYHE CBiTIO. ToBIIMHA
KUTeIb - KUTbKa JECATKIB METPIB.

[Ticna mponsoty AMC crana Bimomoro reosoriyHa OyaoBa I'iTH
BEJIMKUX CYNYTHUKIB YpaHa: Apiens, Ymopiens, Tumanii, Obepona i
Mipanou . byno Bimkputo me 12 CyNmyTHHKIB, SKi MalOTh BUIJIS
6e3opmuux Opri HeBenuKux po3mipiB Bix 10 1o 100 km.

[omo rutanet HentyH, TO OKpiM JBOX BiIOMHUX paHiIle, BIIKPUTO e
6 cynytHuKiB. Haitbinpmmii 13 HUX, 7pumon, Mae ayxe po3piKEeHY a30THY
aTMocdepy 1 MOBEpxHIO, sika Haraaye Micsib. Pyxaerbess TpuTOH HABKOJIO
Henryna y 3BoporHomy HampsiMky. AMC «Bosimxep-2» Bikpuia HaBKOJIO
Henrtyna KinbIi, 0 CKIaJAI0THCS 3 APIOHUX MHJIOBUX YAaCTHHOK.

Cucmema Ilnymon — Xapon. Haiinanbily, IeB'ATy 3a YUCIOM
wianery ConsiaHoi cuctemu - [lmyron - Oymo Biakpuro y 1930 pori.
[Tnyron pyxaerbcs HaBkono CoHus 3 mepiogoM 248,4 3eMHUX POKIB IO
SMNTUYHIN OpOiTi 3 BeNMKOIO MiBBicCiO 39,4 a. 0., BUTSATHYTIH HACTIIBKH,
10 BiH 1HO/1 OMUHSETbCA HaBiTh Onrkde 1o Conl, Hb HenTyH.

VY 1978 p. mig gac dotorpadiunoro crocrepexenns [lmyrona Oymo
BUSIBJICHO aCUMETpIt0 Horo 300paxeHHs. Lle nano mijncTaBy cTBepAXKyBatu,
mo [I1yToH Mae CymyTHHK, SIKHH 371iiCHIOE 00epT HAaBKOJO HBOTO 3a 6,4
no6u. Paniyc opOitu Xapora (Taky Ha3By OTpUMAaB CYMYTHHK) JOPiBHIOE
19 640 xm.

Maca Ilnyrona nopiBHior0Th BinnoBiaHo 1 162 km 10,0022 m, , pamiyc
1 maca XapoHna - BignoBigHo 606 kM i1 0,0003m,. Takum uunom, IlinyToH
BUSIBUBCS YJABIYI MEHIIUM Bil Mepkypis 1 HallMEHIIO IUIAHETO
Constunoi cucremu. Cynsuu 3 po3mipis, IlnyToH, MalyTh, numie onuH 13
HaOMMKYMX MPeJICTaBHUKIB TPYNU acTepoiliB 13 noscy Koiinepa, cepen
AKUX € 0e3N4 MPEeTEeHACHTIB Ha «JECATy IUIaHEeTy». 3a CHOCTEPEKHUMU
JaHUMU XapoH 3HA4YHO TeMHImMH, HiX [lnyToH, o4eBMIHO TOMYy, IO
[Inyron, matoum Oublly Macy, 30epir MeTaH, TOIl K 3 IOBEpXHI
CYNyTHUKa BiH pO3CisiBCS B KOCMIYHMI mpocTtip. Buxonsum 3 wmizepHoi
KUIBKOCTI COHS'YHOI €Heprii, siky oTpuMytoTh [lmyTtoH - Xapol, miaHera
MYCUTh OyTH BKpHUTA JIbOJOM i3 METaHy 1 MaTH 4YepBOHYBATHH BIJTIHOK,
TOAl SIK CYNYTHHK TOBMHEH OyTHM BKPUTHUH BOJSIHUM JIbOJIOM 1 MaTu
cipyBaTuit KoJip.
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§10. 3emns i micauv

3emna - nnamema. 3eMis Oepe ydyacTb y JBOX pyxax y MHpOCTOpi:
00epTaeTbCsi HABKOJIO OCi Ta pyxaerbess HaBKouo COHLS 3 CEpeaHbOIO
mBuakicTio 30 km/c Ha cepenHii Bignani 149,6 MiTH. KM.

3aBnsku pyxoBi 3emii o op0Oiti 3 mepiogom 365 1106 5 rox 48 xB 46 ¢
CoHIie BinoOpakarouu 1ei pyX, MepeMIIyEThCS HEOOM Cepel 31p 3 TUM Ke
NEepioIOM Yy HAmpsSMKY, NMPOTWIEKHOMY A000BOMY OOepTaHHIO Heba, i3
3aXO0/y Ha CXij.

VY nepmomy HaOIMKEeHHI 3eMIII0 MOKHA BBaXKaTH KyJero. AJe uepes
o0epTaHHA sIK€ CHPUYUHSE TIOSBY BIJILEHTPOBOI CHJIM, BOHA JEIIO
CIUTIOCHYTa OlNsl MONociB ; omykia Oinst exkBaropa. Tomy Ommk4uM 10
cupaBxHb0oi Qopmu 3emisi Oyne emincoin oOepTaHHS, OACpKaAHUU
o0epTaHHSM eJirnca HaBKOJIO Majoi OCi.

3eMisi 00epTAETHCS HABKOJO OCI, MPUYOMY MIBHAKICTH PYXy TOUYOK
3eMHOi MOBEpPXHI pi3HA Yy PI3HUX MIMPOTax: MaKCUMallbHa Ha €KBaTopi 1
HYJbOBA HA MOJIOCAaX. BiAMOBIIHO 1 MPUCKOPEHHS CUIIM 3€MHOTO TSXKIHHS
B DI3HAX IIMPOTAax pi3He: MiHiManbHe Ha ekBatopi - 9,78 Mm/c%,
MakCUMaJIbHE Ha nmoircax — 9,83 M/c2.

BuBuaroun Hamry IUTaHETY, BY€HI BXE JIaBHO BUIUIWINA PsA
npuTaMaHHUX 1 00oj0HOK. HalBimmaneHimow 1 HaAWMPOTHKHIIIOW
000JIOHKOIO 3eMJli € MacHimocgepa - TUITHKA HABKOJIO3EMHOTO TPOCTOPY,
(i13M4HI BIACTUBOCTI SIKOT BU3HAYAKOTHCSI MArHITHUM TOJIEM 3€MJIi. Ta HOTo
B3a€EMOJIIEI0 3 TIOTOKAMH 3apsDKCHWX YacTWHOK. MarHiTHe —Tmoine
BIIXWJISIFOUM Ta 3aTPUMYIOUM 3aps/DKEHI YaCTUHKHU HE Ja€ M JTOJITaTh 10
aTMocepr 1 TUM CaMUM 3axHIIA€ KUTTS HAa 3€MJIl Bl CMEPTEIbHHUX
MOTOKIB KOCMIYHUX YAaCTHHOK.

3eMJIsl 0TOYEHA TMOBITPSIHOIO O0OJIOHKOIO - ammocgeporo sKa He Mae
YITKUX MEX 1 32 CBOIMM (PI3MYHMMM BIIACTUBOCTAMH Ha PI3HUX BHCOTaX
NOJUISIEThCSL HAa mponocghepy sucota 9-17 KM BiJ Hojdroca 10 €KBaTopa
TeMIiepaTypa 3MEHIIYEThCsI ¢ BUCOTOIO 10 -55°C, cmpamocgepy (mo 55
KM, Temrieparypa 3poctae 10 0°), mezocgepa -(no 85 kM, Temmeparypa
3MeHIUThECs 10 -85° ) i mepmocgepy (Bim 90 kM i BUIE, Temmeparypa
3HOBY 3pOCTa€). 3 ypaxXyBaHHSM €JIEKTPUYHHUX BIIACTHBOCTEH aTMochepu
Ha BucoTi 70-400 KM BHUIUISAIOTH iOHOCGepy, NI€ TOBITPS CHUIBHO
10HI30BaHe.

lonoBHI cKiTamoBi (32 Macoro) MOBITPS: a30T - 78 %, kucensb - 21 %,
aproH - 0,93 %, Byrnekucnuii ra3 -0.03 %, o30H 1 BoAsHa mapa. [Hmi ra3u
HasiBHI B KUTbKOCTI, MeHmmii 0,01 %.
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[Tin atMocdeporo nexarb ciopocgepa 1 nimocghepa - 0OONOHKH, HA
SIKUX ICHY€ MTPAKTUYHO BCE )KMBE HA 3eMITi.

ITig rizmpocdeporo po3yMilOTh CYKYIHICTH yci€i Boau Ha 3emii B
TBEPJOMY, PiIKOMY 1 razomnoaioHomy ctaHi. HaitOunpme Boau y piakomy
crani. Bona yrtBoproe CBiroBmii okeaH, mo Bwmimye 97 % yciei
noBepxHeBoi Boau 1 mokpuBae 71 % 3emnoi moBepxHi. 2,5 % Boau
MpUIaiae Ha Jif, a Ha o3epa, piuku 1 arMocdepHy Bosory - jume 0,5 %.

Jimocgpepa - e BepxHs TBepja obOosioHKa 3emii. BoHa MOBHICTIO
MOKpUBAE HajJpa IUIAHETH. 3eMHI HaJpa MOJUIAIOTH Ha TaKi LIapH: Kopa
TOBIIMHOIO Bif 5 KM i1 okeaHnam# 1 g0 70-80 kM 117 HAWBUIIUMH TOPAMH;
Maumii 8epxHs 1 HudICHs 3arajbHOI TOBIIMHOIO 110 2 900 kM; 306HiwHE
a0po 1o 2 100 kM 3aBTOBIIKY; 8HympiuHe s10po paniycom a0 1 300 km.

3emsss Mae Oaratuii Ximiunuid ckimaa. 90 % 11 macw mpumnagae Ha
3ai30, KHCEHb, MarHid 1 KpeMmHiid. 3eMHa Kopa Maiike HaloJIOBHHY
CKJIAJJA€THCS 3 KHCHIO, III0 BXOJHUTH JI0 CKJIAY PI3HUX OKHCIIB, 1 HA YBEPTh
- 3 KpeMHIi0. 3HAaYHUH BIJICOTOK MPHITAJIa€ TaKOXK Ha amtomiHiid. Kucens,
KPEMHIi 1 alfOMiHI yTBOPIOIOTH HAWMOIMIMPEHINI Y MPUPOAL CHOIYKH -
kpemueseM (SiO,) ta rmuro3zeM (A 1,03).

Pyxu ma 3minu 6 3emHux oo6onoukax. Bci obomonkm 3emii -i
30BHIIIHI, 1 BHYTPIIIHI - MOCTIHHO pyxaioTbes 1 3MIHIOIOThCS.
Marnitochepa 3emni 3anexxHo Bix akTuBHOCTI COHI 3MiHIOE (opMmy,
3MIHIOETHCSI KUIBKICTh YACTHHOK Y pajiallifHUX Moscax 1 iXHS BHCOTa HaJ
3emiero.

MarniTHe TOJie TUTAHETH 3MIHIOE CBOIO  HANpPSMIICHICTH 1
HanpyXeHICTb, a MarHiTHI TIOJIOCH «CIIOB3al0Th» 31 CBOIX MICLb.
3'1coBaHO, 110 B JaBHUHY HAaNpsSMIIEHICTb T'€OMAarHiTHOro mois Oyna
IHIIOK, HDK Temep, L0 MarHiTHI HOJIOCU JIped]yroTh MO0 MOBEpXHI, 1
NiBHIYHUNA MarHiTHUHA MOJIOC KOJHUCHh 3HAXOJUBCS MOOIU3Y ekBaTtopa. A
yac B dYacy B3araji BIOOyBa€ThCsl TepeopieHTalls (ineepcis)
FEOMAarHiTHOTO IIOJIS: MIBHIYHMI MAarHiTHUH MOMIOC CTac IMIBIAEHHUM 1
HaBIIaKH.

ATmocdepa 3emii MOCTIHHO PO3CIIOETHCS Y KOCMIYHOMY IPOCTOPI,
ajle BOHA IIOTMOBHIOETHCA 3a PAaxyHOK BYJIKAHIYHOI [JISUIBHOCTI Ta
BUMIAPOBYBAaHHSA BOAM 3 TIOBEPXHI MOpIB 1 oOkeaHiB. Yac Big wyacy
3MIHIOETHCSI CHIBBIJIHOIIEHHS KIJIBKOCTI ra3iB B aTrMocdepi (mepeaycim
BOJISTHOT 1apH, 030HY O3 Ta qBookucy Byriero COy).

IcToTHO 3MiHIOE CBIM BUTJISA 1 TBEpJa TMOBEPXHS 3eMili 4yepe3 Mito
CoHug, BITPY Ta BOAM Ha TIpChbKi MOPOJM, a TaKOX uepe3 TEKTOHIYHI
MPOIIECH, IO BiJOYBAOTHCS B HAJIpax.
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Ta 3MiHu, MoB'sI3aHi 3 IIaHETOI0 3eMJIs, BiIOYBAIOTHCS HE TIJIBKHU B ii
000IOHKaX. 3MIHIOIOTBCS B ACTPOHOMIYHHUX MaciiTadaXx TE€OMETPUYHI
3B's13ku Mixk 3emiieto 1 Conrem. Yepe3 BIUIMB MPUTSATAHHS 3 OOKY IUIAHET,
Micsms ta CoHus BigOyBaeTbcsi 30ypeHHS TOCTYNAIBHOTO PYXy 3emili
HaBkoJ10 COHIIS Ta 00ePTAITBHOTO PYXY HABKOJIO OCI.

Bnaue pyxie i 3min 6 obononkax 3emni na it knimam. Bigomo, mo
BITPOJOBXK T'€0JIOTTYHOI icTopii 3emii ii KiiMaT HeOAHOPA30BO 3MIHIOBABCS
(Xxo4a B UJIOMY I1i 3MIHM HE BUXOIMJIMA 32 MEXKI YMOB, IIPH SIKUX MOYJIHBE
icHyBaHHS XUTT#A). ['eosoriyni gaHi BKa3ylOTh HA YEPryBaHHS XOJOJHHX
MepioJIiB, KOJIM BEJIMKI JUISTHKUA CYIIl BKPUBAJIWCS JHOJAOBHUKAMHU, & PIBEHb
CBITOBOTO OK€aHy 3HWKYBABCS, 3 MEPioJjaMU 3HAYHOTO TOTCILIIHHS, KOJIU
3a TIBHIYHMM TIOJISIPHUM KOJIOM Oysila pOCIMHHICTh. Taki 3MiHH
MOB'SI3YIOTh 3 ICBHUMU 3MiHAMH Ta pyXaMHU B 3éMHHUX O00OJIOHKAaX, a TAKOK
3 aCTpOHOMIYHUMH (akTOpaMH, SIKI BH3HAYAIOTh KIJIbKICTh COHSIYHOI
€Heprii, 0 HAXOJUTh Ha 3eMITIO.

3apa3 JOCTOBIPHO BCTaHOBIEHO, IO Ppi3Ki 3MIHM Opil€HTAIii
reOMAarHiTHOTO TMOJISl OB'AI3aHi 3 PI3SKUMH KOJMBAHHIMHU KIIIMATY - MOSIBOIO
BEJIMKUX JIbOJOBUX MAacHBIB (3aJIe/IeHIHb) 1 IXHBOIO HACTYIMHOTO TaHEHHS,
Ta TIOXOJIOJIAHHSAMH 1 TMOTEIUTIHHSAMH, SKi OXOIUTIOBAIM 3eMJIIO B IIJIOMY.
[Ipore mexaHizm L>Oro B3a€MO3B 'I3Ky TIOKH 1110 HE PO3KPUTO.

‘ AKTHBHE TOPOTBOPEHHS i
MEepeMIllIEeHHs 3€MHOI KOpPH BHACIHIiJOK
r100aMbHUX TEKTOHIYHUX TPOIECIB, K1
BiOYBaJgMCs  BIPOJIOBXK  TEOJOTIYHOT
icTopii 3emui, BIUIMBAIOTh Ha
Mepepo3noii  MOPCHKUX Teyill Ta Ha
3arajgbHy aTMOChEpHY IUPKYIIAILIIO, 110, Y
CBOIO Yepry, TaK0X MPU3BOJUTH A0 KIliMa-
TUYHUX 3MIH Ha TJIaHETI.

Cynymnuxk 3emni — Micays. Micsib
- Hanommk4de 1o 3emil HeOecHe Tio, sSKe
3HaXOAUTHCS BiA Hel Ha cepeAHiil Bimmani
384 400 kM 1 mae pamiyc 1 738 kM. Maca Micsiis 3HaYHO MOCTYMAETHCS
Mmaci 3emili, a cuiIa TSOKIHHA Ha HOro moBepxHi mpuOiIM3HO y 6 pasiB
MEHIIAa, HiK Ha 3eMITi.

Binnomenns Macu Micsis 10 mMacu 3emiti y TOpiBHSHHI 3 MOAIOHOIO
BEJMYMHOIO ISl CYITYTHUKIB 1HIIMX TIJIAHET JTYKE BEJIUKE 1 CTaHOBUTH 1:81.
Hpyre Micle (Ko He BpaxoByBatu cuctemy Iliyron-Xapown, 7:1) nocigae
cynytHuk Hentyna Tputon, ane iioro maca Bxke y 700 pa3iB MeHIIa 3a

38




Macy TuiaHeTd. ToMy € BCl MiICTaBU BBaXKaTu cucreMy 3emiisi-Micsilb
NOO0GIIIHOI0 NJIAHEMOI0.

ITepion oGepranHs Micslls HaBKOJIO OCI JOPIBHIOE TeEpiogy HOro
obepranHsa HaBkojo 3emui. | depes 1e Micsnb 3aBXaAu MOBEPHYTUH 10
3emiti otHUM O0kOM. OOepTaHHS TAKOTO TUITY HA3UBAETHCS CUHXPOHHUM.

HaiixkpynHimn gerasni moBepxHi Micsiig MokHa 6aunTH 3 3eMJli HaBITh
Heo30poeHnM OKoM. Jlo HUX Haiexarb CBITII ¥ TeMHI AinsHKU. [lepmum
cnoctepiraB Micsnb y Teneckon [ aminei, BiH 1 Ha3BaB TEMHI JUISHKH
mopsmu. 1 Ha3Ba 3a TpaguIliero 30eperiacs, Xo4a BiIoMo, 0 Y MICSYHHUX
Mopsix Hemae Boau. CBITII AUISHKY - Mamepuku - 3aiMaroTh 01u3bko 60%
BuauMoi 3 3emui MicsiuHoi moBepxHi. lle HepiBHI, TOPUCTI paiioHH,
nepeciyeHi ripCbKUMU XpeOTamMu. BiUIbIIICTh 13 HUX MarOTh 3€MHI Ha3BH:
Kapnamu, Kasxas, Anvnu tomo. Mops SBISIOTh COO0I0 PIBHUHHI JUTSTHKH
MicsyHoi moBepxHi, y XVII cropiudi geskum 3 HUX OYJIO MPHUCBOEHO
eK30THYHI Ha3BU: Mope Borozocmi, Mope Jlocmamxky, Mope Kpu3 Tomo.

[IpoTe HalieeKTHIIMME AETATAMHA MICSYHOI IIOBEPXHI € Kpamepu, K1
HOCSITHh iMeHa BUIATHHX ydeHuX. Cepel HUX ONWHAIIATH iIMEH HAJeXKaTh
ykpainisam. KparepiB Ha BuauMomy i3 3emii 0ol HaliyyeThCs OJIM3BKO
30000. Haiibinpn cepex HuX - kparep Krasiti 3 niamerpom 235 kM i
I'pumanvoi - 200 kM. binpuricts kparepis
Ha  Micsmi MaroTh METEOpPUTHE
MTOXO/IKEHHSI.

BiamoBigHi BUMIprOBaHHS TOKa3alu,
110 B MOJIY/IEHb HA €KBATOPi TEMIIEpaTypa
w .- moBepxHi Micsus csrae 390 K, a BHOuYi

120 K.
= 3pa3ku  MICSIUHUX TOpiJ  MaloTh

MarmMaTu4He MOXOKEHHS, IXHIN

XIMIYHUM CKJIaJ 3arajloM TaKHhH ke, gK 1
¥ CKJIaJ 3€MHHUX TOpiA, aje 3 HecTadero
> —fHiKem 1 KoGanbTy i mepeBaror 3amisa,

Mepwa Bucagka MoavHM Ha TUTaHY, HUPKOHIIO Ta iTPitO.

Micaui B wmicsynux moponax ocobiuBo Gararoi
KpEMHE3eMy, IIIMHO3EMY, OKHCIIIB 3ai3a Ta Kajbllifo. Bik MiCSYHUX MOpiQ
CTaHOBHTH 3-4,6 MIIpIT POKiB.

Micsup - CHOKiMHE B TEKTOHIYHOMY BIJHOIIEHHI HEOECHEe TiIo.
HaitGypxnuBima emnoxa y ifioro gopmyBaHHI 3akiHumiaca me 3,16 miapn
pokiB. Crasne martitHe nosie Micsist npunaiiMHi y 1 000 pa3iB MeHIe, Hix
reomarHitHe. lle cBiquuTh Tpo BiACYTHICTH y Micsms piAKOTO sapa.
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Micsib  OTOYEHHUH HAA3BHYANHHO PO3PIIHKEHOI0 Ta30BOI0 OOOJOHKOIO 3
BOJIHIO, T€JiI0, HEOHY Ta APTOHY, a TAKOXK MPOTAHKHOIO MHJIOBOIO XMapOIO.
Ilpunnueu i gionnueu. IlepeOyBaroum Ha HEBENMKIN BijCTaHI Bif
3emuti, Micsnb cipuuuHse Ha i TOBEPXHI SIBUIIA HPUNIUBIE | GIONIUBIE.
[IpuruivBr 1 BiANJIMBYA BUHUKAIOTH
yepe3 Te, 10 po3Mipu  3emn
MOPIBHSIHO 3 BiJICTaHHIO 10 Micsus
He 0e3MEeXHO Maji, TOMYy il CHIIH
MICSYHOTO TSDKiHHS HA Pi3Hi 11 TOYKM HEOJHAKOBa. YSBHUMO c00i, IO BCS
MoBepXHS 3eMJll BKpHTa OKeaHOM. ToJi YacCTHMHKHA BOJM, HAWMOIMXKYi 710
Micsiust y neBHHI MOMEHT (y T. A), IPUTATAIOTHCS CUIIBHIIIE, 8 YACTUHKU
HaBigmaneHim Big Heoro (y T. B) - cimalkimre, HiK YaCTMHKU B IIEHTPI
3emui. SIKk HACHIZOK, 800Ha OOOJOHKA, CTBOPIOIOYM MPHUIUTMBHHUKA TOpO,
HaOupae ¢GopMHU eINincoiga BUTATHYTOTO B HampsaMky a0 Micsausa. Ha
BigBepHEHOMY Big Micsus Oomi  3emii  TakoX — CHOCTEPIraeThes
MPUIUTUBHUN TOPO, ajle MEHIITUX PO3MIipiB.

3emist 00epTAae€ThCS HABKOJIO OCi, a TOMY NPHUIUIMBHI BHCTYIH
MepecyBalOThCs B3JOBXK MOBEPXHI MOPIB Ta OKeaHiB ycmuia 3a MicsueM 31
cxony Ha 3axing 31 mBuakictTio 1 800 km/rox. Hanm KOXKHMM ITyHKTOM
MPUILTMBHA XBWJISI IPOXOAMTH JIBiUi Ha 00y. Y BIAKPUTOMY MOpi piBEHb
BOIM MifgHIMaeThcst HAa 1 M, a Oinsg y30epexxks, 0coOIMBO y BY3BKHX
3aToKax 4u OyXTax, pIBeHb MiJHIMAEThCS 3HAYHO BUIIE - Ha 4-5 M.
Haii0inpmi npurmBu Onm3pko 18 M- crocrepiraioThest Ha y30epexoki
Kananu, ne 6eper nopizaHuii By3bKMMHU TTTHOOKUMHE (piopaamH.

Tsoxkinass Micaust cTBoproe MNpwiIMBHI - JleopMallii HE TUIBKH Y
rizpocdepi, ane i B aTMocdepi, BUKIUKAIOUYM JIBiYl Ha 100y 3MiHY THUCKY
MOBITPsT Ha KIIBKA MM pT. CT., 1 B JiTocepi, BUKIMKAIOUM MiAHOM
noBepxHi 3eMii y cepeqHboMy Ha 40 cm.

CoHsuHEe TSDKIHHS TaKOX CIPUUYMHSE NMPUILUIMBHU 1 BIAIUIMBH, ajie yepes
3Ha4yHO Outblny BimjaneHicTh 3emii Bifx CoHLM BOHM Yy 2,2 pa3u MeHII,
HDK MicayHi. Yepe3 cucTeMaTHuHy JiI0 MPUIUIMBHOIO TepTs 3emiis
MOCTYIOBO croBuIbHIOE cBoe obepranHs Ha 0,001 cexynmu 3a 100 pokis.
BuBueHHs piUHHX KiJIEI[b Yy KOpaJliB JI03BOJMJIO BCTAHOBUTH, 110 OJIU3BKO
500 MiH. pOKiB TOMY TPHBAIICTh 3€MHOi TOOM CTaHOBHJIA MpUOIM3HO 21
TOJ.

§ 11. Mani mina y Conaunii cucmemi

Y Consuniit cucremi, okpiMm COHIIS 1 IEB'ATH BETUKUX IUIAHET, € I
Tak 3BaHi mani mina. 1le mani nranemu abo acmepoiou, komemu, METEOPHi
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Tima abo memeopoiou 1 MDKIUTAHETHWH TwI. Y HAll 4Yac JOBOJUTHCA
TOBOPHUTH 1 NP0 KOCMiuHe cMimms - CYKYIHICTh MTYYHUX 00'€KTIB Ta IXHIX
(bparMeHTiB y KOCMOCI, 5IKi He (QYHKI[IOHYIOTb, ajie 37aTHi MOIIKOAUTH abo
HaBITh 3pyHHYBATH IITYYHUN CYITYyTHUK YA MIKIUIAHETHY CTAHIIIIO.

Mani nnanemu (actepoinu) 3 1766 poxy Bimome npaBmio Tuiiyca-
bone, 3a skum MoxHa Oysio HaOJMIKEHO BHU3HAYWTH BIJCTaHI TUTAHET BiX
CoHIg 32 JOOMOTOIO MPOCTOI 3aJIEKHOCTI:

r=(0,3-2"+04)a.o.

ne n = - o i Mepkypis, n = 0 nns Benepu, n = 1 ana 3emui, n = 2
st Mapca 1 T.4., a - cepemHs BiacrtaHb IuiaHeTd Big CoHIS B
acTpOHOMIYHHMX OMUHMIAX. [lOpiBHSEMO crpaBkHI BiJCTaHI IUIAHET I 3
0o0YHCICHUMU [y 32 UM TPABWIOM, 3BIJAKM BHUJIHO, IO CEPEIHI BiJCTaHI
IUTAHEeT @ 10 YpaH 3aJ0BUILHO MpeacTaBlieHi mpaBuioMm Tuiiyca-boje.
Ot tinbku Mixk Mapcom 1 FOmitepom Ha Toif yac HisIKOT IUIaHETH BiJOMO HE
Oyr1o.

[licns mosBM mpaBwiia Tpymna acTpoHoMiB y 1796 p. posmouana
MOITYKA HEOECHOTO TiNa, sKe Mayio O 3HAaXOAWTHCS Ha Biicrani 2,8 a. o.
Jhxysenme ITiammi (1746-1826). 1 ciuns 1801 p., mepiny 3 Maaux IUIaHET
a0o actepoimiB i Ha3BaB IMEHEM aHTUYHOI OOTHHI IUIOAIOYOCTI - [[epepa.
Bona Haii0inbina cepesi BiIOMUX MallUX IJIAHET, 11 TiaMeTp OLIHIOKTh Y 1
000 kM. 3pazy x Oylo BIAKPHTO 1€ TpH Manumx IutaHetu: [llannada
(miametp O6mu3bko 600 kM), Becma (540 kM) i FOnona (245 xm). 3apa3
BCTaHOBJIEHO MapameTpH opOiT nmoHaa 9000 manux niuaHer. Actepoinam 3
no0pe BHM3HAUYeHMMM OpOITaMM MPUBIACHIOIOTH HOMEpU (B TOPSIKY
BIJIKpUTTS) 1 Ha3BU. BUIBLIICTH acTepoiliB 3 BiIOMHUMH OpOIiTaMU MarOTh
pO3MIpH 10 KITBKOX JAECATKIB KIIOMETpIB; 1€ - TBEpJi KaM'SHHUCTI Tifa.
Kinbkicts acTepoiniB 3 po3mipamu nonaa 1 kM, MoxiuBo, csirae 50 Tuc, a
MeHIIHX Bix 1 KM - coTHI Tucsd. OHaK MOBHA Maca MajuX T, OYEBUIHO,
He mepepuilye 1/20 macu Micsis, i 3 ycix acTepoilniB, pa3oM y3sTHX,
CKOMITOHYBasacs 0 rutaneta He Outbma 1 500 kM B iamerpi.

Pyxarotbcs actepoinu HaBkoso CoHIsl B TOM ke OiK, 0 ¥ IJIaHeTH, 1
MaloTh BUTATHYTI emMinTu4yHi opOiTH. JlesKi BUXOAATH NaJeKo 3a MEeXi
MOSICY acTEepOiiB.

3 1992 p. po3noyanock BIAKPUTTS HOBUX O0'€KTIB - aCTEPOIMIB 3 noscy
Kotinepa a6o nnanemoioie («mmaHeTOmoMiOHUX»). 3a TMOMEpPEAHIMHU
OLIHKaMH, OKpIM BeJIMKHUX IUIaHeToidiB, y mosci Koiimepa wmycsaTsb
3HaxoauTUCh 011 200 MITH HEBEIMKUX TUT po3mipamu 5-10 kM 1 MeHIIe.
Ha BiaMiHy Bif Manux IJIaHeT i3 MOSICY acTepoiliB, 1l Tijla B OCHOBHOMY
CKJIAJIAIOTHCS 3 JTHOY.
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Komemu. lleBHo, HailepekTHiuMu ManuMu Tidamu CoHSYHOI
CUCTEMH € KOMETH. Y Mepekyaai 3 TpelbKoi CIOBO «KOMETa» O3Hayae
«moBroBoiioca». Jlorenep 3apeectpoBano 6mu3bko 1100 komer. Ha BinMiny
BiJI acTepOiliB, 110 MarTh OpPOITH 3 MaJlUM EKCLUEHTPUCUTETOM, OpOITH
KOMET — 1€ AY)XE€ BUTATHYTI elincu. Biag cTymeHs BUTATHYTOCTI elnirca
3aNeXHuTh 1 MepioJ oOepTaHHS KOMETH HaBKoJO coHI. Hampukian,
koMeta FEune wmae mepion oOepranHs HaBkoio Conns 3,31 pokw.
HaiiBinomima cepen komer - komera [ anes - moBepTaeThesi 10 CoOHIA
KoxkHI 75,5 pokiB. ii mosBy y Omu3bkux 10 COHIL OKOJHIISIX
3apeectpoBaHo Bke 30 pasis, i3 Hux ABiui - y XX c1. (19101 1986 pp.).

Komern, BigoMi 3a IXHIMH TIONEPEAHIMH TMOSIBAMH, ACTPOHOMH
Ha3UBaIOTh nepioouyHumu. Ane Takux KomeT Hebarato, Oim3bko 330.
OcHOBHa Maca KOMET, a iX BIJIKpUBAIOTh IIOPOKY KUTbKa JECSTKIB,
BITal0Th B COHSYHY CHUCTEMY 3 BEJIMYE3HOIO HIBHJIKICTIO 1 TOYHICIHBKO
Tak camo, oOirHyBmm CoHIE, MOKHIAIOThH ii. IXHI mepiogu oOepTaHHs
CTaHOBJIATH BiJ THUCSAY JIO ACCATKIB MUIBHOHIB pOKiB. [IpuitiTatoTh BOHM 10
CoHug 3 BelmM4ye3HOi KOMETHOI XMapH, Tak 3BaHoi xuapu Oopma.

Binomuit actponom  @. VYimmn i3 KemOpumxa mnpumyctus, IO
KomemHi adpa - 1ie BEIWYE3HI TPYIKU 31 CHITY,
KyAH BKpaIUIeH1 TyromjaaBKi yacTUHKH. J[o ckiamy
sJIep KOMET BXOJSATh B OCHOBHOMY BOJISTHUU JIijl Ta
IHIII  JbOOM - METAHOBHM, aMiayHWU#, 3
BYTJIEKHCIIOTO razy. TyromimaBki YacTHHKHU
CKIQaloThcsl 3  MeETalliB  Ta  CHIIKaTiB. 3
HaOmmkeHHAM 10 CoHIlS, TOYMHAIOYH 3 BIJICTaH1 6
a. 0., KOMETHHH IiJ MOYMHAE BHUMAPOBYBATHUCH.
a3, w0 BHIApPOBYETHCS, TATHE 3a COOOIO
nuiInHKA. [IpoaykTu BUMApOBYBaHHS 1 MHIMHKA
HABKOJIO Spa YTBOPIOIOTH KOMY a00 TOJIOBY
KOMETH, SICKPaBICTh SKOi IIBUIKO 3MEHIIYETHCS B HAMPSAMKY 110 Kparo. [Tig
JI€I0 TUCKY COHSIYHOT'O CBITJIA 1 COHSIYHOTO BITPY PEYOBHHA MOJIOBH KOMETHU
BIIKUAA€ThCS Y OiK, MpoTuiaekHU Bix COHIS, YTBOPIOIOYM MPOTSHKHUN
Xgicm KOMETH. 3a pPaxyHOK BHIIAPOBYBAaHHsS pEYOBHMHA KOMETH
0e3nepepBHO PO3CIIOETHCS Y TPOCTOPI, 1 11 Maca 3MEHIIYEThCS, TaK CaMO K
1 BMICT JIETKMX CKJIQJ0OBHUX Y 30BHINIHIX IIapax sijpa.

Memeopu i memeophni nomoku. [TunoBi YaCTUHKY, IO BUIUISIFOTHCS
13 XBOCTa I TOJOBH KOMETH, PO3CIIOIOTHCA B3IOBXK ii opOiTH. SIKIO 11t
opOiTa mepeTuHaEThes 3 OpOITOr0 3eMili, TO Yac BiJ Yacy MOTIK MUIOBUX
YaCTUHOK Oyne 3ycTpivatucs 3 3eMHOI0 atMmocdeporo. [InioBi yacTHHKH,
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AKl pyxalTbcs mapabosiyHUMU opOiTaMH, MarOTh MIBUIAKICTH 42 km/c. 3
iHIIOro OOKY, MIBUIKICTH PyXy 3emyi mo opOiti - maibke 30 km/c. Tomy
3aJIeKHO BiJ TOTO, HA3[OTaHSIIOTh YAaCTHMHKH 3EMIII0 YU PYXalOThCs i
Ha3yCTpid, MBHAKICTh BXOMKEHHS B aTMocdepy 3emili MOXKE CTaHOBUTH
12-72 xwm/c.

[Ipu pyxoBi kpi3zs atmocdepy Ha Bucori 110-80 kM MamomacuBHA
YaCTUHKA TOBHICTIO pyiHYyeTbcsi. CBITIOBE SIBUINE, SIKE CIOCTEPIraeThCs
IpU LIbOMY, HA3UBA€TbCA Memeopom. SIKIo X magae oxapaszy OaraTo
METEOpiB, CIIOCTEPIracTbcs HE3BHUYAilHE HEOCCHE SIBHUILE - MemeopHull
oowy. Harpukiian, 3 12 mo 14 cepnHs CIIOCTEPIraeTbcsi METEOPHHUM TMOTIK
Ilepceiou 3 pagiantom y cy3ip'i Ilepces. Mereopuuii notik Opioniou 3 16
1o 26 >KOBTHS MOPOIKEHUH KoMmeToro ["ames.

Cepen MeTeopiB, SIKi CIIOCTEPIraloThCsl Ha HIYHOMY HeOi, € ¥ Taki, 1o
HE TOB'A3aHl 3 METCOPHUMHU IMOTOKaMHU. MeTeopHi Tijla a0 METeopoinu,
mo iX CHPUYMHSIOTH, MAlOTh IHAMBiMYyanbHI opOith. lle - BumaaKoBi,
cnopaouyni METeopH. Sk MpaBuIIo0, 1€ MUJIMHKY HEBEJIIMKUX PO3MIpIB 1 Mac.

Slkmo B atmocdepy 3emili BpPUBAETHCS Memeopoid, Maca SIKOTO
CTAaHOBUTH JIECATKM YM COTHI TpaMm, TO BiH MOPOKYE SBULIEC 6o0.1i0d.
SlckpaBi 60iTM BUIHO HABITH Y/ICHB.

MeTteopHe TiO, SIKe BHAIO HAa 3eMIIO, HA3UBAETHCS MEMEOPUNIOM.
Yepes po3npolbiieHHs B aTMocdepi MagiHHsA Ha MOBEPXHIO 3eMili Mol O
METEOpPHTA - BEJIUKA PIJIKICTb.

V1947 p. B ropax Cixore-Aninsa (Pocis) Bmamm 3anuiuku ayxe
BEJIMKOT'O METEOpUTa 3arajbHOK Macor 23 TOHHM, IIO CKJIAJI0 TPETHHY
HOro IO4aTKOBOI MacH.

B . . Sxuo Maca  MeTeopuTa
—~E CTaHOBUTH COTHI TOHH, TO TIpH

" ynapi 00 moBepxHIO  3emii
. .. YTBOPIOETHCS Kpatep 13
§ po3MipamMu, SIKi  JIOPIBHIOIOTH

I [IONIEPEYHUKY METEOpHTa. SIKIIO
Maca  MeTeopuTa  CTaHOBUTH
Y IECATKM 1 COTHI mucAy TOHH,
KOCMIYHE TIIO BAAPSAETHCS 00

3emMil0 3 BUAUICHHSM 3HAayHOL

KUTBKOCTI TEIUIOBOI €Heprii, 1o MOpoaXye BHOyX, KU BHOYX MOXKe
NPU3BECTH JIO My)KE BEIUKUX pPYHHYBaHb, a Bil METEOPHOTO Tiia
3aJMIIAThCs JIUIIE He3HAuH1 yJaMKu. SICKpaBUM NMPHUKIAIOM IMOAIOHOTO €
Apusoncoxuii kpamep niamerpom 1200 M 1 rmubunoro 180 m (man. 16.7).
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Po3paxyHku nOKa3yroTh, 10 METEOPUT, IKUH YTBOPUB LIeH KpaTep, MyCUB
Matu Macy Big 60 1o 200 Ttuc. ToHH 1 po3Mipu He MeHTe 100 M.

3anexHo BiJ] XIMIYHOTO CKJIAJy METEOPUTH MOAUIAIOTH Ha Kam'awi
xonopumu - 61u3bko 85%,1 kam'ani axondpum u (Bif Tpel. «XOHAPOCH -
«3epHO») - 7 % . Taky Ha3By METEOPUTH OTPUMAIIU Yepe3 HASBHICTH a0o,
BIICYTHICTh y iXHBOMY CKJIaJli MaJEHBKHX KYJISCTHUX 3aJ1i30-MarHi€BUX
CHJIIKaTHUX BKJIIOUEHb y BUTJISAL 3€peH. ICHYIOTh 3ani3Hi mMemeopumu 3
BUCOKHMM BMICTOM Hikenuctoro 3amiza (5 %) i 3anizo-xkam'ani (2 %) 3
HEBEJIIMKUMU KaM'sTHUMHU BKJIFOUEHHSIMH.

OxpiM TiT OPUPOJHOTO MOXOJKEHHS, B HABKOJIO3EMHOMY MPOCTOpI
Hamiyytote moHan 7 500 mryunux o6'ektiB. Cepen Hux jume 6 %
(YHKIIOHYIOTH, a pemTa - 3aJulIKd paKeT-HOCIiB, QparMeHTH
3pyiiHOBaHuX KA, Tija CymyTHUKIB, sIKi BAPOOWIIM CBiif pecypc TOLIO - e
Tak 3BaHe Kocmiune cmimms. BOHO Moxe BUNAAaTH Ha 3eMIIIO,
CTBOPIOIOYN KOCMIYHY 3arpo3y.

ToMy He IMBHO, IO BYEHI PO3POOJISIOTH METOAU CBOEYACHOTO
BUSIBJICHHS, a NpH NOTpeOi - 1 3HUIIEHHS HEOE3MEUHUX <« IIPHOYIIBIIIBY.
CroeuianbHi cayOM KOHTPOJIO, CTBOPEHI B TMPOBIJHUX KOCMIYHHUX
JepkaBax, 3 JONOMOTOI paJapHHUX, ONTHYHUX Ta IHIIMX METOJIB
CIIJIKYIOTh 32 HABKOJO3EMHHMM IMPOCTOPOM. TakuM YHHOM JIIOJICTBO
HAMaraeThesl 3aXUCTUTH ce0e BT MOXKIMBOT METEOPUTHOT HEOE3MEKH.

§ 12. 3acanvni xapaxmepucmuku 36udaiiHux 3ip.

Biocmani oo 3ip. Sk yxe Oyno cka3zaHO NMpsiMi BUMIPIOBAaHHS BiJCTaH1
70 Ti€1 4K 1HIIOT 30pi MOKHA MPOBOJUTH, BU3HAYAIOYM PIYHUI Mapanakc 7t
- KYT, IiJ] SIKUM 13 30pi Oysi0 O BUAHO pajiyc 3eMHOi opOiTH. 3arajaoM I
omepailist 3BOIUTHCA 10 GoTorpadyBaHHs 3ip 32 TOMOMOTOI0 TEIECKOTa Ye-
pe3 KOoxkHI 6 Mics1iB, TOOTO 13 IBOX MPOTHJIEKHUX TOUOK 3€MHOI OpOITH.
Ha ¢otorpadisx 6im3pka 30psi J€mI0 3MIHUTh CBO€ TIOJIOKEHHST Ha (POHI
IHIMX, OBl Janekux 3ip. SKmo 1e mnepemilleHHs AOCTaTHE IS
BUMIPIOBAHHSI, TO MOHA OOYMCIIUTH BIAMOBITHUHN KYT, @ OTKE, 1 BIICTaHb

n030pi:T =

SInm

Je a - cepefHiil paaiyc 3eMHOi opOiTH, I' - BIACTaHb 10 30pi, T - ii
piuHUit mapanakc.

3HarouM BiACTaHb 10 30pi, ii BUAUMY 30pSHY BEJIUYUHY, MOKHA
Oo0YMCINTH J1Ba IHIIUX Ii mapaMeTpu: abCONMIOTHY 30psHY BenUYMHy M 1
CBITHICTb L.
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Ceéimnocmi, padiycu I memnepamypu 3ip. JlocnimKeHHsT 0araThox
THCSY O00'€KTIB 30psHOrO0 HeOa MPHUBEIU 10 BHCHOBKY, IO 32 CBOEIO
CBITHICTIO 30pi ICTOTHO BiJPI3HAIOTHCA MK c000r0. OHI 3 HHX MarOTh
CBITHOCTI y COTHI, THCSYl UM HaBiTh MUIBHOHM pa3iB OB BiJl CBITHOCTI
Conug, a iHIII, HABIIAKH, Y COTHI, TUCSU1 i HABITH COTHI TUCAY pa3iB MEHII1
3a Hel.

Sk BusBnseThes, y lamaktumi 3ip 3 MaluMH 1 Jy)Xe MalUMHU
CBITHOCTSIMH B JIECATKHM pa3iB Ouible, HDK Takux, sk CoHIle, 1 B TUCAY]
pasiB OuiblIe, HIK MOTYXHHX 31p, CBITHOCTI SKHX MEPEBULIYIOTh COHAYHY.
I3 40 HalOMMKYMX A0 HAC 3ip JMINE TPU MAIOTh CBITHICTH OULIBIIY 3a
COHSTYHY.

Te x came MOXHaA CKazaTk 1 Mpo po3Mipu 3ip. € 30pi-TiraHT i
HA/ITITaHTH, PAJilyCH SIKUX Y COTHI i THCSUI pa3iB MepeBepIIyOTh COHSUHI.
I HaBmaku, € 30pi-KapiukH, paglycu SKUX y NECSATKU 1 COTHI pa3iB MEHIII
BiJ] pajiiyca COHIA. A paniycu HEHTPOHHUX 3ip cTaHOBIATH Juie 10-30 km

Temmnepatypa OinbiocTi 3ip 3HaxoAuThes B Mexkax Bix 2 500 K mo 30
000 K, xowa BimoMi i Taki 30pi, Uil SKAX BOHA MEHIIa abo Ouibmia
BKa3aHUX MEX.

Cnexkmpu 1 cnekmpanvna Kiacughikayia 3ip. Bxe npu mnepuiomy
3HAMOMCTBI 3 30pSIHUM HEOOM MpPHUBEPTAE yBary BIAMIHHICTbH 3ip 3a IXHIMU
Konmbopamu. HaOararto cuipHImIE [ BIAMIHHICTH TPOSIBISETHCS TIPU
PO3IIISIIaHH] CIIEKTPIB. SIK MpaBuilo, 30pi MAIOTh HenepepsHull cnekmp, Ha
SIKAW HAKJIAJAI0ThCS CIIEKTPaAIbHI JIHIT, YacTile 3a BCe TMOTJIMHAHHS, alie B
CIeKTpax JAEdKMX 3ip BHAHO 1 SCKpaBl JIHII GUAPOMIHIOBAHHS.
HaiiBaxuuBimi BIIMIHHOCTI CHEKTPiB 3ip MOJATalOTh Yy KUIBKOCTI Ta
IHTEHCUBHOCTI CHEKTPaJIbHUX JiHIM, a TaKoX Yy PpO3MOJUI eHeprii B
HENepepBHOMY CHEKTPI.

SIk BUSIBUIIOCS, Cepel] COTeHb TUCSY 31p Ba)KKO 3HANUTH Xoua O JBi 30pi,
CHEKTpH sIKuX Oynu 6 onHakoBUMH. | Bce XK, SIKIIIO HEXTYBAaTH AP1OHIIIUMHU
BiIMIHHOCTSIMH, IIi CIIEKTPU MOKHA MOJUIMTH Ha JEKITbKA CIIEKTPaTbHUX
KJIaciB. 3arajJpHOBXKMBaHOW € [apBapjchka Kiacuikallis, CTBOpEHa B
I'apBapacekomy yHiBepcuteri B CIIIA. CnekrpanbHi Kiacu B i
kiacudikamii MO3HAYEHO JITepaMH JIATHHCHKOro andaBiTy B TakoMy
MOPSAKY:

R-N
O-B-A-F-G-éK-M

[Tpudomy BcepenrHi KOXKHOTO Kjacy BBeAeHO mojin Ha 10 miakiacis,
AK1 1mo3HavaroThes mubpamu Big 0 10 9, nudpu craBiaTbes micis OyKBU
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(mampuxinan, A0,Al...,A9, FO...). Tak yTBOpro€ThCs IIaBHA MOCIIIJOBHICTh
migkiacie. Kimacu O, B, A Ha3BaHO eapsuumu, ado panHiMH, kiacu F i G-
coussunumu, K, M - xonoonumu ab6o mizHiMu. OCHOBHUM KpHUTEpPiEM
CHeKTpaabHOI Kiacudikallii € IH-TEHCUBHICTh aTOMHHMX CHEKTPAIbHUX JIIHIHA
1 MOJIEKYJIIPHHX CMYT.

@di3uyHe OOTPYHTYBaHHS CHEKTPaJbHOI Kiacu]ikallii mojsira€e B TOMY
0 BoHa (DaKTHYHO € TeMIieparypHoro kinacudikaiiero. ToOTO 30BHIMIHIN
BUIJISIJT CIIEKTpa 3aJIe)KUTh BiJ TEMIEpaTypud Ha IOBEPXHI 30pi, 1 MOpuU
nepexodl BiA Mi3HIX CHEKTPalIbHUX KIIACiB JO paHHIX TeMIepaTypu
301IBIIYIOTHCS.

Hiazpama cnekmp - céimuicmp. Jlarcekuii actponom E. I'eprmmpysr
1 Jemio mi3Hime amepukaHchbkuil actpodiszuk . Peccen y 1905-1913 pp.
BUSBWJIM ICHYBaHHS 3aJI&)KHOCTI MDK BHIJBIIOM CHEeKTpa (TOOTO
TEMIIepaTyporo) 1 CBITHICTIO 3ip.

s 3anexHicTh  imocTpyeTbes  rpadikomM, 1O  OAHIA  oOci
SIKOT'0,BIAKJIAZIAI0Th CIIEKTPAJIbHUN KJIac, a M0 IpYTiil - aOCONIIOTHY 30pSHY
BenmunHM. Takuii rpadik Ha3BaHO diacpamoro cnekmp-ceimHicms

bmumszeko 90 %  3ip 30cepeKeHI B3/IOBX BY3bKOI CMYIH, sKa
MEepeTHHAE TIOJIe JiarpamMu 1i JIIBOrO BEPXHBOTO KyTa JI0 TIPaBOTO
HIDKHBOTO. L[ cMyra Ha3MBa€eTbCs 201068HOI0 nocaioosHicmio. Y TPaBoOMYy
HIDKHBOMY KYTi 3HaXOJISATHCS 30pi Mi3HIX crekTpainbHux kiacie K, M 3

MaJIOK0 CBITHICTIO -
Tem\eppwpa (X) e

A ~M .

10000 | 7000 | w000 | ! uep6oHi Kapauku. Y
? JIBOMY BEPXHBOMY
KyTl  3HaXOIATHCS

‘ 30pi paHHIX
Anrapec

.
Cipiye ‘ Anspe6apan
®

L .. Monnykc

CHEKTPAIbHUX
KJIaciB O, B-
%o e ONAKWTHI TIraHTH.
"7 e e Han T'OJIOBHOIO

s IIOCIIIJOBHICTIO
PO3TAIIOBY€ETHCS
rpyna cieanmis. Y
BEPXHBOMY
MpaBoOMy KyTi
3HAXOMATHCA Hadzieanmu. [lapanenbHO TOJIOBHIN MOCHTIIOBHOCTI, ajie JeHio
HIDKYE BIJI HEi, po3TamoBaHa TMOCTIOBHICTh cyokapaukie. Bim 3ip
TOJIOBHOI TOCIIIOBHOCTI BOHU BIAPI3HSIOTHCS 3HAYHO MEHIIUM BMICTOM
MeTaiB. | HapemTi, B JTIBOMY HIDKHBOMY KYTi JliarpaMu po3TalroBaHi Oii
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KapJIMK{ - Tpyma 3ip, CBITHOCTI SKUX Yy COTHI pa3iB MEHIII BiJl COHSAYHOI.
Tyt nepedysae 65m3bpK0 10 % 3aranbHOT KUIBKOCTI 31p 13 okoJuis CoHIIS.

Mooeni 3ip. Tlpo BHyTpimHIO OyIOBY 3ip MOXHA I3HATUCH TITBKU
IUBIXOM PO3pPaxyHKIB 1 MOJANBIIMM TOPIBHIHHSAM iX 31 CIOCTEPESKHUMH
naauMu. SKmo s Oyab-skoi 30pi BigoMi Maca 1 pajaiyc, TO MOXHa
OTpUMATH YSBJICHHS Mpo (Pi3WYHI YMOBH B 11 HaJpax TUM e LUIIXOM, SK
e Oyno 3pobneHo mius CoHis. 3'scyBayiocsi, IO MPH MEPEMIIICHHI Bropy
B3I0BXX TOJIOBHOI IMOCJIJOBHOCTI pajiycu W TeMmmeparypu B Haapax 3ip
3pOCTAlOTh. 3AJIEKHO BiJl TOrO 3MIHIOETHCS W XapakTep TEPMOSACPHHUX
peakIiil y iXHix Hajapax.

VY 3opsax mi3Hix cnekrpansHux kiacie C K, M, sk 1 B Conii,
BHJIUICHHS SJIEPHOI €Heprii BIIOYBAa€ThCs BHACTIJOK peakilii MPOTOH-
MPOTOHHOTO IUKITY. B rapsunx 30psix paHHIX crnekTpanbHuX kiacis O, B,
A TeMIiepatrypa B HaJpax SKHUX BHUIIA 1 CTAHOBUTH JECATKU MUTbHOHIB K,
TOJIOBHY pOJIb Yy TIEPETBOPCHHI BOJHIO Ha TeIil BiJirpae BYTJCICBO-
A30THUW LUK, IO Aa€ 3HA4YHO Oumbmie eHeprii. Llum 1 mosicHIOEThCS TXHS
BEJIMKA CBITHICTb.

B 30psx, maca skux CcTaHOBUTH Outbmie HiIX 1,2Mg, eHeprito
NEPEeHOCUTh CaMa pEYOBHMHA, sKa T[IOYMHAE TEPEMIlIyBaTHUCh Y
neHTpanbHuX paifonax. Ha Bimminy Big CoHIs, e iCHYe npomenucme
5A0po, B TAaKUX 30pSX BUHUKAE ICHTPAJIbHA KOHEEKMUBHA 30HA, PO3MIpH
AKOi CTaHOBJATH ONU3bKO uBepTi ii paaiyca. I[lapu, mo oTO4yIOThH
LEHTPaJIbHY KOHBEKTUBHY 30HY, aX 10 (hoTochepu, nepedyBaroTh y CTaH:
MIPOMEHUCTOI PiBHOBATH, SIK 11 Mae Miciie Ha COHIIl y BiAMOBIIHIN 30Hi.

30p1 HMKHBOT YaCTUHU TOJIOBHOI IOCIHIJIOBHOCTI 332 CBOEK OYJOBOIO
noni6Hi 10 CoHus, TOOTO MarOTh MPOMEHHUCTE AP0, 30HY NMPOMEHHUCTOI
piBHOBaru 1 KOHBEeKTHBHY 30HY. lllo XomonHima 30ps, TO MPOTSDKHIIIA Y
Hel KOHBEKTHBHA 30HA.

Bkpaii HEOAHOPIAHY CTPYKTypy MarOTh 4YepBOHI TiraHtu. 3
BUTOPAHHSM BOJHIO B LIEHTPAJIBHUX 30HAX 30pi 00JaCTh €HEPrOBUAIICHHS
MIOCTYIOBO 3MIIIYEThCSl Ha nepudepito. BHACHIIOK 1IBOro yTBOPIOETHCS
TOHKHMH 1map, JE TIJIbKK 1 MOKe BiOyBaTHCh BOAHEBa peakiis. Llel map
JUTATH 30pI0 Ha JIBl ICTOTHO Pi3HI YaCTHHU: BHYTPIIIHIO («TETIEBE SIAPOY»),
Jie peakiii He BiI0YBaIOThCS 3 MPUYMHM BiJICYTHOCTI BOJHIO, 1 30BHIIIHIO
MOTY)XHY KOHBEKTHBHY JI€ BOJICHb €, aje peakilii He BiOYyBalOThCs uepe3
HU3bKY TEMIEPATYpy.
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§13. Iloosiiini ma necmauionaphi 30pi

3azanvni xapakmepucmuku. Bupdaroum 30psHE HE0O, MOXHA
MOMITUTH, IO € 0araTo 3ip, pPO3TAlIOBAaHMX OJIM3BKO OJHA BiJ OJHOI.
HacrnpaBai O611bmIicTh 13 HUX PO3HECEHI B MPOCTOPI HA BEIWKI BIACTaHI 1
JUIIE TPOEKTYIOTbCS Ha Onu3bki Touku HeOecHoi cdepu. Taki 30pi
HA3UBAIOTh ONMUYHO HOOBIUHUMU.

Ha Bigminy Bix HUX @i3uynumu noosgitinumu abo KpamHumu
HA3MBAIOThCS CHCTEMHU 31p, SKI MiJ Ji€0 CHUJ B3a€EMHOTO TSDKIHHS
00epTarThCSI HABKOJIO CIUILHOTO IIEHTPa Mac.

Kparni cuctemMu HamidylOTh Bif JBOX J0 JECATH KOMIIOHEHTIB, 3a
iXHBOI OUTBIIOT KUIBKOCTI TOBOPATH MPO 30PSIHE CKYIMYESHHS.

VY TamakTtumi OJM3bKO TOJIOBUHM 3ip 00'€qHaHI B KpaTHI CHCTEMH.
SIKIIO KOMIIOHEHTH KpaTHOi 30pi BUAHO B TEJIECKON Hapi3HO, TO ii
Ha3UBAIOTh GI3)AIbHOIO KPAMHOIO 30DEI0.

KomnoHneHTH mMOABIMHUX 3ip pyXarOThCs BIAMOBIIHO 110 3aKOHIB
Kemnnepa: oOuaBi 30pi ONMUCYIOTH Y MPOCTOPi MO1I0H1 (TOOTO 3 OJIHAKOBUM
CKCIIEHTPUCUTETOM) CIINTUYHI OpOITH HABKOJIO CIIJIBHOIO IIEHTpa Mac. A
TOMY BU3HAUEHHS Nepioy oO0epTaHHs Bi3yallbHO-TIOBIHHUX 3ip 3a BiIOMOI
BIJICTaH] 0 HUX JO3BOJISIE BUSHAYUTH IXHI MacH.

3amemnioeano ma cnekmpanvho — noodgiini 3o0pi. 30pi, BUIUMA
BEIMYMHA SKUX PHUTMIYHO 3MIHIOETHCS BHACIHIIOK 3aTEMHEHHS OJHOTO
KOMIIOHEHTA IHIIMM, HA3HBAIOTLCI  3AMeEeMHIOBAHO-NO0GIUHUMY — a00
3amemMHI08aHO-3MiHHUMY. MOMEHT dYacy, KOJHM CHCTeMa Mae HalMEHIIy
BUIMMY 30pSIHY BEJIWYMHY . (HalOUIBIIY SICKpaBICTh), HA3BaHO enOX0i0
Maxkcumymy, a HauoUIbILy enoxoro minimymy. PI3HULS 30pSHUX BEIUYUH Y
MiHIMYMI Ta MakKCHUMyMi OJHCKY Ha3MBA€TBbCS aMMIiMy0010, TPOMIKOK
4acy MiX JIBOMa MOCJiJOBHUMH MaKCUMyMaMH Yd MIHIMYMaMH - nepio0om
3aT€MHIOBaHO-3MIHHOI. 30psi, 110 Ma€ OUIbLIy CBITHICTH - TOJIOBHA,
cradkima - ii CynmyTHUK.

3aTeMHIOBaHO-3MIHHI 30p1 MOJUISIIOTh Ha JEKiIbKa rpyn abo THUIIIB.
HaiiBimomimi cepen HUX - 30pi Tuny Aurois. Y CcHeKTpax TakuX 3ip
CIIOCTEPIraeThCsl MEPIOJUYHE PO3IABOEHHS CIEKTPAIBbHUX JIIHIN BITHOCHO
CepeIHbOro MoJ0XKeHHs. BHacninok egexmy [onnnepa-@izo HaWOIbLION
BEJIMYMHH PO3JIBOEHHS JIOCATAE 33 MaKCHMAJIBHOI TIPOMEHEBOI IIBUAKOCTI
KOMIIOHEHTIB: OJTHOTO - Y HampsIMKY 0 criocTepirada (JTiHii BIAXUWISIOTbCS
y ¢ioneToBuil OIK CHEKTpa), a 1HIIOTO - BiJ HHOr0 (JIiHIT BIAXUISIOTHCSA Y
4yepBOHUH Oik criekTpa). [I[pomeHeBa MBUAKICTD 30pi - 11 CKIIal0Ba ii pyxy
B3/IOBXK IPOMEHS 30py crocrepiraya. 30pi, MOABIHHICTH SKUX MOXKHA
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BCTAaHOBUTH TIJIBKM 32 JIOTIOMOTOIO CHEKTPAaIbHUX CIHOCTEPEIKEHb,
HA3UBAIOTHCS CNEKMPANbHO-NOOBGIUHUMU.

Ilynovcyroui 3minni 30pi. Y 1596 p. HiMenpkmii actpoHom /.
®abpuniyc y cysipi Kura BinkpuB HoBy 3opto 2™. Jleskuii yac BiH
CIIIKYBaB 3a HEIO, a MOTIM BOHA 3HUKIA. Ta HecmoxiBano 1609 p. 3o0ps
3'siBuach Ha HeO1 3HOBY. Tak OyJio BIIKpHTO TEpIIy 3MIiHHY 30pI0, sIKa
Iy’K€ CHJIbHO 3MIHIOBaja CBiil OJIMCK: TO cTaBajla HEBUIAMMOIO JUISl OKa, TO
crajiaxyBaja 3HOBY. Y 30psiHI aTJlaCH BOHA MOTpanuia mija Ha3zsor Mipa (3
JaT. - «JUBOBIDKHAY).

Lst 30pst HAICKUTH O CIMEHCTBA i3uuHUX 3MIHHUX 3ip, 3MIHA OJIUCKY
SKHX 3YMOBJICHA MPOLIECAaMHM, L0 BiOYBAIOTHCS y IXHIX Hanxpax. PizuyHi

3MIHHI 30pi TIOIIISAIOTH HA JIBI OCHOBHI TPYIIH:
MyJBCYIOYl Ta Crajaxyroui 3minki 30pi. OKpeMuM
BUIIAJIKOM CHANAXVIOYUX 3MIHHUX 3ip € HOBI Ta
HAJHOBI 30pi.
HaiiBimomMimmmmu cepen MyJIBCYIOUUX
3MIHHHUX 3ip € yegheiou, sIKi OTpUMAIIM HA3BY BiJ
OJHI€T 3 HAWTUIOBIMMUX IXHIX MPEACTaBHUID -
30pi Ilegpes. i 3miHHICTH Oynmo Bimkputo mie 1784 p. aHrmiichKkuM
actpoHomoM JIx. ['yapaiikom.

Knacuuni  a6o  oOoezonepioouuni  uegpeiou  BiI3HAYAIOTHCS
PUTMIYHMMH, 3 TOYHICTIO JOOpPOro TOAMHHHUKOBOTO  MeEXaHi3My,
KONMBAaHHAMH OnMcKy 3 ammitynoro 0,5 - 2", Ixui nepioau, sk mpasuio,
JeXaTh y Mexax Bix oaniei 1o 70 mi6. ko Bimomo nepion uedeinu P, To
3a MOro BEIMYMHOIO MOXKHA JII3HATHUCA Mpo ii CBITHICTH L 1 abcomtoTHy
3opsHy BenmuuuHy M. Il 3anmexHicTh Jana MOMXIMBICTH — JIETKO
oOuucIIOBaTH BiJICTaHb 10 Oyab-skoi mnedeinu. Lledeinum wanexars a0
rirafTis 1 Haariradris KiaciB F 1 G 3 BENIUKUMU CBITHOCTSIMHU.

OxpiM KJIaCHYHMX JOBTONEPIOAMYHUX, ICHYE TaKOX KJac KOpOmKO-
nepioouunux yegeio, ixHi nepiou cTaHoBIATH Bia 80 XB 10 ofHiel 1oou. €
e 0oszonepioouyni 3minui 3 iepiogom Bix 70 go 1400 16 1 aMIIiTY1010
3-10™. Ile - yepBoHi HaariranTH Kiaacy M.

3apa3 BiJIoMO, 10 yegeiou - 11e 30pi, MPOTHKHI 0O0OJIOHKH SIKUX 3/1aTHI
HarpoMa/KyBaTu €HEprito, 10 e 3 rMuOuH, a MOTIM BigaaBatu ii. 3ops
MEepIOJUYHO  CTHCKAETHCS,  PO3IrpIBAlOUUCh, 1  PO3IIUPIOETHCS,
OXOIIO/KYIOUHCh. TOMy eHepris TO TOTJIMHAETHCS 30PSHUM Ta3oM, TO
3HOBY BHUIUISETHCA. BHACHIOK IbOTO CBITHICTH Iedeinu 3MIHIOETHCA B
KiJIbKa pa3iB 3 MepioZioM y Kuibka ai0. AHalli3 MOKa3aB, IO MYyJIbCYBaTH
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MOXYTb JIMIIE 30pi - TIraHTH HAJATITaHTH, Y SIKUX € MPOTSDKHI, PO3PiPKEH]
00OJIOHKH.

Hoegi 3opi. 3opi, OMUCK SKUX PanTOBO 3pOCTAaE B THCSYI W HaBITh
Minbiionn pasziB (y cepemnbomy Ha 12™), Ha3suMBalOTBCA HOGUMU 30pAMU.
ITpu upomy BuainseTbes enepris, sky Conne Burmpominioe 3a 100 000
pokiB. IlouarkoBuii mepioj crajgaxy HOBOI 10 JOCATHEHHS MaKCHUMYyMY
ONMUCKY TpUBa€ Kinbka 10, MICIs 4OTO BiH MOBUIBHO, BIPOAOBXK POKIB YU
JIECSATKIB POKIB 3MEHIITYETHCS IO MTOYaTKOBOTO 3HAYECHHS. 3T0JIOM Ha MICITl
HOB0I 3aTTUIIAETBCSA KApAUKO8A 30psi 3 0OOJIOHKOIO, SIKa PO3IIUPIOETHCS 31
mBuakicTio monan 1000 km/c. Ile cBiquuTh Tpo BIAPHUB Biag HOBOI 30pi ii
30BHIIIHIX IIapiB.

BunukHEeHHS criajaxiB HOBHX 31p MOB'I3aHE 3 OCOOJIMBOCTSIMU OOMIHY
PEUOBHHOIO B TiCHUX MOABIMHMX cucremax. Komm omna i3 3ip y TiCHIH
MOJIBIMHIN crcTeMi 3HAUYHO 30UTbIIYE CBOI PO3MIipH, 1i pedyOBHHA MOYMHAE
BIJILHO TNEPETIKaTH Ha JPYTruil KOMIIOHEHT, YTBOPIOIOYHM HAaBKOJO HEl Tak
3BaHUM axpeyitinuti Ouck. 1'a3 13 BHYTpIIIHBOI YaCTUHU JHUCKA OCila€ Ha
MOBEPXHIO KOMIIAKTHOI «CYCIIKM» y 1Mmopa3 OuIbImiid  KUIBKOCTI,
30UIbIIYIOUM 11 Macy Ta TeMieparypy. Y MiICYMKY 3a XapakTepHHil yac BiJ
KUTBKOX JI0 COT€Hb POKIB TEMIIepaTypa i HIUIBHICTH 1l TOBEPXHEBOTO HIAPY
30UIBIIYETHCS O TAKUX BEJNUKUX 3HA4YEHb, IO 3ITKHEHHS ILIBUIKHUX
MPOTOHIB PO3MOYNHAIOTH CHHTE3Y Tellilo.

Ane na BinmMminy Big CoHuUs Ta IHIIUX 3ip, A€ Il peakiii TOCHUTbH
MOBUIBHO BIJOYBAIOTHCA y LEHTPAJIBHUX 30HAX, Ha IOBEPXHI OL10r0
KapJiika Yepe3 BHUCOKY UIUIBHICTh PEYOBMHU BOHHM MepedirarTh
HaJ3BUYAHO CTpiMKO. [Ipu 1bOMY BHAUISETHCS BEWYE3HA KUIBKICTh
eHeprii, mo M crHocrepiraeTbCsi SK BHOYX HOBOI 30pi 31 IIBHUIKUM
PO3IIMPEHHSIM CKUHYTOI OOOJIOHKM Yy HaBKOJMIIHIM mnpoctip. Ilicns
criajaxy NepeTiKaHHs ra3y Ha OUTMI KapiuK NOYMHAETHCS 3HOBY, 1 uepes
NEAKUA Yyac (~103 POKIB) CHiajiax MOBTOPIOEThCS. TakuM YMHOM, y TICHIN
MOJIBIHHIN cHcTeMi crialaxyl HOBOT IOBTOPIOIOTHCS Oarato pasis.

Haonosi 30pi. Cnanax naonosoi 3opi (no3Hadaetbess SN) - sBuiie
HE3pIBHSAHHO OUTBIIOr0 MacmTaly, HiX crajiax HOBOi. AJpke 11 ONMCK i
yac crajaxy 30UIbIIYETHCS HA JAECATKH 30pSHUX BEJIUYMH YIPOAOBXK
KUTBKOX J1i0.

Y MakcuMyMmi OJIMCKY CBITHICTb HAJHOBUX II€PEBUIILYE COHSYHY Y
MUTbSIpAM pa3iB. 3arajibHa KUIBKICTH €HEeprii, sIKy 30ps BHCBiUye i 4Yac
cnanaxy, nopsaky ~1 0% JIx.
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[Tlin wac BuOyXy HAAHOBAa CKHJA€ CBOK OOOJOHKY, sKa Jaii
posmuproeThes 31 mBUAKICTIO Bix S000 1o 20 000 km/c 1 yepe3 aeskuil yac
CIIOCTEPITa€ThCS Y BUIIIAI TYMAHHOCTI crierudiunoi hopmu.

Ilynscapu. Bnmitky 1967 p. 3a 10omomMoror pajioTeneckona y
KemOpumxki (BenmukoOpuranis) Oylo BIAKPUTO MYJbCYIOYl JDKEpena
PaIiOBUIIPOMIHIOBaHHS a00 MPOCTO nyrvcapu. llepiogn iXHIX mynbcarii
CTaHOBHJIM TPOXHM OLibIe OAHI€T CEKyHIHM, a JOCHIPKEHHS 3MiHHOCTI
BUIIPOMIHIOBAHHSI BKa3yBaJld Ha Jy)Ke€ Majuil 00'€éM BHUIIPOMIHIOIOYHMX
obnacteld po3mipaMu B KiJbKa JECATKIB KijoMmeTpiB. BoHu Haituacrimie
3ycTpivaroThes no0au3y miomuHu Momnounoro 1nsxy, a oTxe, € 4ieHaMu
Hamoi [amakTuku. BusiBWIIOCS, 1m0 A€dKi 3 HHX CIIOCTEPIraroThCs B
3aJUIIKaX CHalaxiB HaJHOBUX 3ip.

Haiiimomimmii mynscap 3 mnepiogom 0,033 c¢. 3HaXoAWThCS B
KpabomoniOuiit  tymannocti. VY ciuri 1969 p. 1we mxepeno
paJlioBUNIPOMiIHIOBAHHS OYII0 OTOTOKHEHE 3i crmabkoro 3opero 16™, sxa
3MIHIOE CBii OJIMCK 13 THM JK€ TEPioJIoM. 3 TaKHUM e IEepioIOM Bij IIbOTO
JpKepela HAayTh PEeHTICHIBChKI Ta TaMMa-iMITYJIbCH.

Y 1977 p. 13 30peto Oylio OTOTOKHEHO III€ OAWH MYJbCAp - 3AIUIIOK
Ha/IHOBOI B Cy3ip'T Birpuna. Bin Takox OyB JKepeloM peHTI€HiBCHKOTO 1
raMMa BuUnpoMiHtoBaHHs. Lle HaBeno
Ha JYMKy TIpO  CIIOPiJHEHICTh
myJabcapiB 31 crajaxaMd HaTHOBHX.
Ha mouaroxk 2000 p. Oymo Bigomo
noHag 700 mynbcapiB. IlepeBaxHo
ixai mepioqn T Omu3pki 1o 0,75 c.
Big OinmbmocTi 3 HMX HISKOTO 1HIIOTO BUIPOMIHIOBaHHS, KpiM
pagioiMIyJIbCiB, HE HAIXOIUTD.

3riiHO 3 CyYaCHUMHU TE€OPISIMH, MYJIbCAPHU - 11 00'€KTH, SKI BUHUKAIOTh
Ha 3aKJIIOYHUX €Tarax eBOIOIIT 31p.

§14. Esonrouia 3ip.

Cmaoin npomo3opi. SIx TOKa3ylOTh JOCIIKEHHS, B MIK30PSIHOMY
Cepe/IOBUILI € MPOTSIKHI 2d3060-NUNOBI KOMHUIEKCU 3 MacaMu B TUCSYl U
necsatku tHcsd Mac Conug, posmipamu 10-100 nmx (30-300 cB.p.) 1
TEMIIEPATypOIO KiJIbKa JECATKIB KeNbBiHIB. Taki KOMIUIEKCH TpaBiTaIliitHO
HECTINKI 1 3 yacoM JpoOnATbcs Ha okpemi (parmeHtu. Came 3 TakHX
(¢parMeHTiB  BHACHIZOK TIpaBITalliIfHOTO CTUCHEHHS  YTBOPIOIOTHCS
npomo3opi.
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Ha IOYaTKy MPOLIECY
dbopMyBaHHS ~ npomo3opi  THIIOBI
YACTUHKH 1 Ta30Bi MOJICKYJIH IMaJal0Th
JO LIEHTpa XMapu, IOTEeHIiaJbHa
€Hepris rpasiTalii NepexoauTh Y
KIHETUYHY, a KIHETMYHA, BHACIIJIOK
3ITKHEHb YAaCTUHOK, - Yy TEIUIOBY.
Takum  4YMHOM, 3Ha4yHa  YacTHUHA
rpaBiTalliifHOl ~ eHeprii  CTHCKaHHA
BUTPAYAETHCS Ha HarpiBaHHs
pedoBHHU. ['a3 1 NWIMHKA IIBUAKO
TpaHC(HOPMYIOTh IO EHEPrir0 B iH(GpavyepBOHE BUIPOMIHIOBAHHS, SKE
BUILHO 3aJIMIIA€ Ta30BO-NIWJIOBHNA KOMIUIEKC. ToMmy mpoTo3opi €
HNOTY>KHUMH JDKepesaMH 1H(QpauepBOHOI0 BUIIPOMIHIOBAHHS.

B npomeci ¢opmyBaHHS sipa 31 3HAYHO OUTBIIOI0 TYCTHHOIO, HIXK Y
HaBKOJIMIIHIA XMapi, HPOTO30ps CTa€ HENpPO30pOI0 Ul BJIACHOTIO
iHppadepBOHOTO BUIPOMIHIOBaHHSA, 1 TeMIepaTypa ii Haap TOYHHAE
CTpIMKO 3pocTaTth. EHepris Big M[EHTpaIbHUX IO 30BHINIHIX 30H
MEPEeHOCUThCS NUIIXOM KOHBekmii. Komm Ttemmepartypa smgpa pgocsirae
KUTBPKOX MIJIBHOHIB KEJIbBIHIB, BKIIOYAKOTHCS TMEPII TEPMOSICPHI peakiii
«BUTOPAHHS» JIiTi0, Oepuitiro, 60py. AJie Ta30BOTO THCKY, SIKUW iICHY€ MPH
TaKUX TEeMIIepaTypax, HeI0CTaTHO JJIsl IPUIIMHEHHS CTUCKAHHS.

I TibKM Yepe3 Kijibka COTEHb THCSY POKIB I MaOyTHIX MacCHUBHHUX
3ip 1 Yepe3 COTHI MUIBHOHIB POKIB JUIl MalOYTHIX KapJIMKOBHUX 3ip, KOJIU
TeMIeparypa B IEHTpl B MpOIECI MOAANBIIONO CTHUCKAaHHS JIOCSTae
npubmuzno 10 muH. K, mounHaroThest TepMOsIZIepHi peakiii nepeTBOpeHHs
BOJHIO Ha TeJi 3 BUAUICHHSM BEJIMYE3HOI KUIBKOCTI eHeprii. Bigremep
CHJla Ta30BOr0 THUCKY, IO MIATPUMYETHCS BHCOKOK TEMIIEpaTypolo,
3pIBHOBaXXy€ CHUJIM TpaBiTallii, 1 CTHUCKaHHS NpunuHseTbes. I[IpoTozops
J0CsiTae CTaHy TpaBiTalliiiHOI PIBHOBaru 1 NEPETBOPIOETHCS HA MOI00Y
30p1o, siKa BIJNOBITHO J0 CBO€I MacH 1 CBITHOCTI 3aiiMa€ MEBHE MiCIle Ha
TOJIOBHIH MOCIIIZIOBHOCTI JlarpaMu CIIEKTp - CBITHICTb.

o Ginbina Maca HOBOHAPOJKEHOI 30pi, TO BHUIA TeMIeparypa B il
Hajgpax (a oTke, 1 HA TOBEpXHi), OinbmIa ii CBITHICTH 1 TUM BHUIIEC BOHA
PO3TAIlIOBY€EThCS Ha TOJOBHIM MOCHIIOBHOCTI. 30ps mepedyBae Ha Hil
JIOTH, IOKH BECh BOJICHb Y LIEHTPAIbHUX 11 YACTUHAX HE MEPETBOPUTHCS Ha
resiii 1 He YTBOPUTHCS TEIIEBE SAPO.

Bioxio 30pi 6i0 2on06noi nocnidoenocmi. Ilicns BUropaHHs BOJHIO B
LIEHTP1l 30p1 HABKOJO TENEBOTO siipa YTBOPIOEThCA TOHKHH chepuunHuit
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CHEeProBUAUIAIOUMHI map. BiH moaiise 30pio Ha /1Bi 30HU - BUTOpisie SApo 1
30BHINIHIO 000J10HKY. D13WYHI MPOIECH Y ABOX 30HAX 30P1 PO3TOPTAIOTHCS
no-pisHOMy. Y Mipy BHYEpHIaHHS BOJHIO IIe NpPOIIAPOK IIopa3 Jaii
BIJICYBA€THCA BiJl ICHTPAILHOT 30HH, 30UIBIITYIOUH PO3MIPH 1 Macy siapa.

Yepeoni zicawmu. B nyxe TOBCTIH 000JIOHIII 30pi €HEPris ILIIXOM
KOHBEKIIii MEPEHOCUTHCSA 0 MOBEpXHEBUX IMapiB. [loTyXHI KOHBEKTHBHI
Teuii BUHOCATH B arMocepy MPOAYKTH 3TOpaHHS, sKi, Nepexoasyd B
MOJICKYJISIPHUH CTaH, IHTEHCHBHO IMOTJIMHAIOTh BHUIIPOMIHIOBAHHS 3
rbuH, depe3 mo armocdepa crae Hemposoporo. Ilim mier0 3HAYHOTO
TUCKY BHUIPOMIHIOBaHHS 3CEpEAMHHM OOOJOHKAa IOYMHAE po30yxarw,
JOCSITal0ul COTEHb 1 HaBiTh TUCSY paaiyciB Conus 3aBroBmku! s 30pi 3
Macoro CoHLII Takui MpPOIEC MOYMHAETHCS, KOJIU Maca TellleBOro sjpa
nocsirae 0,4Mp.Uepe3 BeneTeHCHhKI PO3MipH MOBEpXHI TeMIepaTypa 30pi
IIOCTYIIOBO 3HMKY€eThCs. 3opi-riranTi kiacy B4-0 3 macoro nonan 10Mg
MIEPETBOPIOIOTHCS Y HAJTITaHTIB, 30pi KiaciB AS5-B5S 3 macoro 2,5-10Mg
CTalOTh TiraHTaMH, a 30pi MI3HIMKX CHEKTPAIbHUX KJIACiB 1 MEHIIOI Mach
(manpukinan, CoHIle) CTalOTh cydzicanmamu. Tenep TeMrieparypa i THCK Y
SJIpl He MOXYTh MPOTHIATH CHJII TPaBITAllil, PO MOYMHAE CTUCKATHUCh, a
TEMIIEpaTypa B HBOMY 3a PAXyHOK CHEprii rpaBITAlIfHOIO CTHCHEHHS
3poctae. Y LIEHTPl YTBOPIOEThCS JyKe IIiJIbHA Tapsdya 00JacTh 13 redniio 3
HEBEJIMKUMU JOMIIIKAMH BOKIUX eleMeHTiB. [lomanpimmii po3BUTOK MO
3JIC)KUTD BiJI IOYATKOBOI MacH 30pi.

ManomacusHi 30pi(M<1,4Mg ) yTBOPIOIOTH BYTJIELIEBO-KHCHEBE S/IPO,
AK€ 3HAXOAWTbCS BCEPEAMHI 4YepBOHOro riranta. llig miero THCKY
BUIPOMIHIOBAHHS 3CE€PEIUHN 000JIOHKA ab0 MOCTYIIOBO CTIKAa€ Yy MPOCTIp,
a0o yepe3 10-20 Tuc. pokiB BIIAUISETHCS B sipa y BUIJIAI TUIaHETapHOI
TYMaHHOCTI, pO3LIMPIOIOYNCH 31 mBUAKICTIO 10 20 km/c. ["apsue remiiiose
AP0, L0 3aJMIIWIOCS, CTa€ Oinum Kapaukom. THCK 3alUIINTHCS
BHCOKHM, HaBiTh SKIIO TEMIIEpaTypa PEYOBHHHU BIaJe 0 aOCOIIOTHOTO
Hyss. binuit kapauk nepeOyBae y cTaHi rpaBiTaliifHOI piBHOBAru, OCKiIJIbKU
THUCK BUPOJIKEHOTO ra3y 3piBHOBAXKY€E CHIJIM IpaBiTallii.

[o-iHIIOMY NPOXOUTH 3aKJIIOUYHUI eTan eBOJIOIIl MacHMBHHX 3ip. B
3aJIe)KHOCTI B1J] KIHIEBOI Macu SiApa, sike YTBOPIOETHCS MICIs BUYEpPIIaHHS
BCIX MOXXJIMBHX BHJIB TEPMOSJIEPHOTO MAlINBa, BOHU MOXYTh 3aKiHUUTH
CBIM JKUTTEBHH TUIAX a00 y BUIVIIAI HeumpoHHoi 30pi, abo crajaxoM
HAOHOB0i 30pi, a00 y BUTIISIL 4OpHOT dipu.

Heinimponni 30pi. SIx nokasaiyu TEOpeTUYHI PO3PaxXyHKH, SAPO 3 Ma-
coro, Outbmoro Hik 1,4Mp, ane MeHIIow Hix 2Me, HE MOXe 3yMIMHUTUCH
Ha cTafii 01710r0 Kapiauka. SIK TITBKH y 30p1 YTBOPHIIOCH SJIPO, IO JAOCATIIO
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TaKUX MEX, TUCK T'a3y HE MOKe 3a0e3MeUUTH MPOTHII0 CHiIaM TpaBiTauii i,
MPOMHUHYBIIIM ~ CTajil0 OUIOTO KapjuKa, SApO TMPOJIOBKYE CTPIMKO
CTHCKATHUCS MPAKTHYHO 31 MIBUJAKICTIO BUIbHOrO majiHHsA. Takuii mpouec
Ha3UBAETLCSA ZpasimayiiHum Koaancom. Yepes neskuil 4ac rpaBiTalliiHAA
KOJIAIIC JICHIO CHOBIUIBHIOETHCS 1 TIOYMHAETHCS YTBOPEHHS rapsyoi
HEUTPOHHOT 30pi.

Cnanaxu naomoeux. He Bci MacuBHI 30pi 3 HaBeIECHHUMH paHille
MacaMH sifiep NepeTBOPIOIOTHCS Ha HEMTPOHHI 30pi. 3a po3paxyHKaMu, Ipu
KpUTHYHIA Maci sapa, Omm3bkiii no 3HaueHHs 1,44Mgp B MOMEHT
MPUIMHEHHS TPaBITALIfHOTO KOJAlcy MOXE YTBOPUTHCH TyKE CTUCHEHE
A0pO 1 TOPIBHAHO Majo CTUCHEHAa OO0OJOHKA. SIKIIO NpPUITUHEHHS
IpaBITAIlIHOTO KOJIANCY BiAOYNIOCSA JOCHTHh PI3KO, 30BHINIHI IIAPH,
MPOJOBXKYIOUH MMAJaTh O LEHTPA, HAIITOBXYIOTHCS Ha IIUIBHE AP0, Pi3KO
ralbMYIOThCS, 1 BCSl KIHETUYHA EHEpris MaJiHHS [epPEeTBOPIOETHCS Ha
terio. Temrieparypa Ha TOBEpPXHI sapa Pi3KO 3pOCTaE 0 3HAYCHbH 7-8
mipa. K, BHHMKae HaamoTy)KHa yAapHa XBWIS, sSKa «BIACKAKye» BiJ
MOBEPXHI AJpa i PyXaeThCsl TETIEP Y 3BOPOTHOMY HanpsMKy. [lounHaroThCs
TEePMOSJIEPHI peakiii 3 yTBOPEHHSIM YCiX eJIeMeHTIB mabnuili MeHeneena.
[Tpu 1bOMy MPAKTHYHO MUTTEBO BUILISETHCS BEIMYE3HA KUTBKICTh €HEPTii,
TOOTO BiIOYBA€THCA KOJIOCAIBHOI TMOTYXHOCTI BUOYX, MiJl 9ac SKOro
criajaxye HaJIHOBA 30PA.

Yopui dipu. MoXUBICTh ICHYBaHHSI YOPHHX JIp BUILIUBAE 3 TEOPii -
JUIS KO>KHOTO TiJIa 3 Macoro M iCHye Take 'paHUYHE 3HaYeHHs panaiyca Ry,
TaK 3BaHOTO Zpasimayinunozo padiyca,

Jie C - MIBHJAKICTH CBITJIA, 3a SIKOTO T'paBiTallliiHE IMOJe Ha TMOBEPXHI
CTa€ TaKUM BEJMKUM, IO JApyra KOCMIYHAa IIBHJKICTb JOPIBHIOE
mBUAKOCTI cBiTna. Lle o3Havae, MO HaBITh €NEKTPOMATrHITHI XBHII HE
3aTHI MOKUHYTU TaKe TUIO, 1 BOHO CTa€ HEBUAMMHM IS CIIOCTEpiraya,
NEPETBOPIOIOYHCH HA YOPHY AIpY.

BusiBnseTbes, M0 Ha 3aKIIOYHMAX €Tarax JKUTTS 30pi 32 MacH sjapa
noHaj 2Mp rpaBiTallifHUN KOJarc Mo)e TpUBAaTH HEOOMEXEHO. 3a TaKOro
KOJIATICy HaBiTh TUCK HEHTPOHHOTO Ta3y HE 3JaTHUI 3yNUHHUTH HEBITMHHE
CTHCKaHHS, 30psl MOKE JIOCSATTH CBOTO rpaBiTauiifHoro paaiyca R; < 10 km
1 IEpETBOPUTHUCH Ha TaKUM TUBOBUKHUI 00'€KT, IK yopHa dipa.

[To6nM3y YOopHUX Aip CIOCTEPIraroThCsl HE3BUYAKHI (i3uUlll IPOLIECH.
Benuuesna cuna TSOKIHHA 3MIHIOE TEOMETPir0 mpocTopy 1 vacy. Ilpoctip
Haye MPOrMHAETHCA, K MPOTUHAETHCS NMPY’KHA IUTIBKA MiJl BaXKKOIO KYJIElo,
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1 mpsmi JiHiT mepectaroTb Oytu mnpsmumu. Lle mposBiserscs  y
BUKPHUBJICHHI CBITJIOBHX IPOMEHIB, SIKI TPOXOIATH IOB3 YOPHY MIpYy.
bmkye 10 4opHOT Aipu MPOMEHI 3aKpyUyIOTHCS B3JIOBX CIipalli, i CBITIO
Haye 3aCMOKTYEThCS Y TpaBiTalliiHEe MPOBAJLIsA, 3 IKOTO HEMA€E BUXOY.

OxpiM 3MIiHM TpaekTOpiii pyXy TUI Ta CBITJIOBHX IPOMEHIB,
3MIHIOETBCSI CaM PUTM CBITJIOBUX KOJIMBAaHb Ta IHIIUX IPOIECIB. YSABIMO
co0i (haHTACTUYHUN 30pENIT, SIKUH, JIETIOYH A0 YOPHOI ipH, HIOCEKYHIU
MocuiIae Ha 3eMJII0 CUTHaI. 3 HAOJMMKEHHSM J0 METH MH HOMITHMO, IO
CUTHAJIM TMOYMHAIOTH MPHUXOJUTH 13 BCe OLIBIIMM 3ammi3HEHHSM, HEHade
nepeaaBay mpairoe J1eadl MoBUIbHIME. | 0Ch BXXKEe MIXK CHTHaJIaMH 3aMiCTh
CEKYHJIHOTO IHTEPBAIY MHUHAIOTH THXKHI, MICAIll, POKH, TUCAY]l U MUTbHOHU
POKiB. BUSBIISIETHCS, cCaM Yac CITOBUILHIOE CBOIO TEUir0 011 YOpHOI JipH, a
Ha ii MeXi BIH 3yIUHSETHCS B3arai, BTiM, 5K 1 cBiTi0. Lle o3Hagae, mo mu
HIKOJIM HE CHPHUUMEMO BiJ 30pelibOTa OCTAHHBOTO CHTHAIY, SKHH BiH
MOIIUIE TIEpEe TUM, SIK TIOTPANUTh Y YOPHY HipYy, SK HIKOJM HE MOOAYMMO
camoi miei momii. Ilpore cam 30perniT, MiAKOPSIOYUCH KOJIOCAIBHIN CHITI
TSOKIHHS, HEMHUHY4Ye 1 3 HApOCTAlOYOI0 IIBHJKICTIO TEPETHE TOPU30HT
noiid. 3a oro TOAMHHUKOM MUHE HE BIYHICTb, @ KOPOTECEHbKAa MUTh. |
SKIIO JUIS 3O0BHINIHBOTO CIOCTEpirada mojii MmoOau3y YOpHOI mdipu
3aBMHUPAIOTh, TO JJIsi TOTO, XTO TaJIa€, HABIAKU, BCE, IO BiIOYBAEThCS B
HABKOJIMIIHBOMY CBiTi, CTPIMKO MpPHUCKOPIOE CBOIO Xoay. | mepm Hix
MOTPANIUTH y YOPHY Jipy, BiH MOOAYUTh BECh MOAATBIINMA NIepedir moaii y
BcecaiTi.

§ 15. Conue akx 30psa

Dizuuni xapakmepucmuku Conya. CoHLE - OlHA 3 MIUIbSAPIIB 3ip
Hamoi ['amakTuku, neHTpanbHe CBiTHIO y COHSAYHIN cucTeMi, BIK SKOTrO
05mu3bKko 5 MilpA. pokiB. BoHo nae 3emuti Temsio 1 CBITJIO, IO MIATPUMYE
KUTTS Ha Hamn ruraHeTi. COHIlE 3HAXOOUTHCA Ha OIM3BKINA BiAcTaHl Bifg
3emsi — ycboro 150 mulH. KM, ToMy MH Oauumo Horo y ¢opMi JuCKa.
Buuenns CoHlsl Mae ay)ke BaXJIMBE MPAKTUYHE 3HAYEHHS NIl PO3BUTKY
3€MHOI [uBLII3arl.

Temnepamypa CoHLL BUMIPIOETBCS 3a JOMOMOTIOI  3aKOHIB
BUIIPOMIHIOBAaHHS 4OpHOro Tijla. COHIIE BUIPOMIHIOE €JEKTPOMArHiTHI
XBHWJII PI3HOI JIOBXKUHM SIKI HAIIUM OKOM CIIPMMMAIOThCS K Oijie CBITJIO.
Hacmnpasni, 6i51e CBITIIO CKIIAIA€THCS 3 IIJIOTO CIIEKTPa €IEKTPOMArHITHHX
XBHJIb BiJl YEPBOHOT'O KOJLOPY A0 (hiosneroBoro, ane CoHIle BUIIPOMIHIOE
HaWO1IbIIe eHeprii y >KOBTO-3€JIeHI YacTHHI CHEKTpa, TOMY acTPOHOMU
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Ha3uBaioTh COHIE XOBTOIO 30pero. Temmeparypa Ha moBepxHi CoOHIA
5780 K.

Csimnicms CoHllst Lo BU3HaYae MOTY)XHICTh HOTO BUIPOMIHIOBAHHS,
TOOTO KIIBKICTH €Heprii, 1o BHUMpOMiHIO€ ToBepxHS COHIM Yy BCiX
HanpsMKax 3a oAuHUIIO0 yacy. /g BuzHadeHHs cBiTHOCTI CoHIsl TpeOa
BHMIPSITH COHSUHY CTaNy (| — eHeprito, Ky orpumye | M” moBepxHi 3emi
3a 1 ¢ 3a ymoBu, mo CoHile 3HaXOAUTbCS B 3eHITI. s BHU3HAUEHHS
cBiTHOCTI COHII HEOOXITHO BEIMYMHY COHSYHOI CTa JIOT TOMHOXHUTH Ha
oy chepu 3 pazaiycom i R:

L=4mR*:q ~ 4 + 10°® Bm.
neR=1,5" 10 . - Bizcradb Bixg 3emui 10 CoHI.

byooea Conysa. CoHue — Bennue3Ha po3KapeHa IUIa3MoBa Kyis, L0
Mae CKJIaiHy OyIoBY ii 30BHIIIHIX 1 BHYTPIIIHIX IIapiB.

VY pesynbrati (Gi3MUHUX MPOLECIB, 110 MPOTiKaroTh B Hajapax CoHIy,
be3nepep8HO BUALISETHCS SHEPTis, SKa MEPEAAEThCs 30BHIMIHIM HIapaM i
PO3TOAIISETCS HAa BCe OUTBITY IIIONTy. BHACTIIOK IBOTO 3 HAOIMKEHHSIM
JI0 TIOBEpXHI TeMIepaTypa COHSIYHOI IJIa3MH TOCTYHNOBO 3HUXKYETHCS.
3anexHO Bi TEMIIEpaTypu Ta XapakTepy INpOIECiB, IO BU3HAYAIOTHCS
niero Temneparyporo CoHIle YMOBHO PO3JUISAIOTH Ha Taki o0nacTi: s0po,
30Ha padiayii, KOHBEKMUBHA 30HA Ma ammocghepa 3 PI3HAM (DI3ZUIHUM
CTaHOM PEYOBMHHU Ta PO3MOJILIIOM €HEPTii.

Ilenmpanvna obaacmos (a0po) 3aiimae BITHOCHO HEBETUKHU 00'eM, aje

3aBASKH BEJHMKIA TYCTHHI Sapa, siKa 30UIBIIYETHCS O IEHTpa, TaMm
3ocepekeHa 3HayHa dactuHa Macu Conng. Benwuesnwit THCK Ta
HAJBUCOKA TeMIleparypa 3a0e3lMeuyloTh TMPOTIKAHHS mMepMOs0epHUX
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peaxyitl, sKi € OCHOBHUM mxkeperom eHeprii Conms. Pamiyc smpa
cTaHOBUTH TIpubIM3HO 1/3 Re

VY 30H1 npomenucmoi pienosacu, adbo 30Hi padiauyii, 1O OTOUYE SIPO
Ha Biactani 10 2/3 R, eHepris MOIMPIOETHCS NUIIXOM MOCIIOBHOTO
MOTJIMHAHHS 1 HACTYITHOTO Tepe BHUIPOMIHIOBAHHS PEYOBHMHOIO KBAHTIB
€JIEKTPOMArHiTHOI €HEepTii.

Y koneexmueniii 30ni (Bi BEpXHBOTO APy 30HU pajialii, Maibke 10
camoi Buanumoi Mexi CoHIst — pomocghepu), CHEPTis IEPEAAETHCS BKE HE
BUIPOMIHIOBAaHHSIM, a 3a JOMOMOIOK KOHBEKIii, TOOTO NIUIIXOM
NEepeMilllyBaHHS PEYOBHHHU, KOJH YTBOPIOIOTBCS CBOE€PiNHI OKpemi
KOMIPKH, IO TPOXH BIAPI3HAIOTHCA OJHA BiJ OJHOI TEeMIIEpaTyporo 1
T'YCTHHOIO.

Ammocepeporo BBaxarTbcsi 30BHIIIHI mapu CoOHLSA 110 YMOBHO
MOJILJICHO HA TPU OOOJIOHKH.

Haiirmubmuii map arMocdepu COHISM IO CKIATAEThCcs 3 TasiB
gomocghepa. 200 — 300 kM. 3aBTOBIIKH, CIIPUHMAETHCSI HAMHU SIK TIOBEPXHS
coHu. ['yctuna rasziB y gorocdepi y MUIbHOHM pa3iB MEHILA 3a T'YCTUHY
MOBITpst 01151 noBepXHi 3emiti, a Temneparypa ¢hotochepu 3MEHITYETHCS 3
Bucororo. CepenHiii map ¢orocdepy, BHUIPOMIHIOBAB mu SIKOTO MHU
cpuitmaemo, mae temriepatypy 5780 K.

Marnitne none v COHSATHUH
Haj norepxHen Comun TCIICCKOII MO>XXHa
CrocTepiratu CTPYKTypy
dorochepn, B  AKiH
KOHBEKIIHHI KOMIpKHU
MaloTh HH i JISA CBITJIHX
Ta TEMHUX 3€peH —

Marnivne nose
(ANIBMYE KOHBEKUI

epamnyi.

Han dotocheporo
3HAXOAMUTBCA  xpomocghepa
(Bl rpeu. — Korvoposa

cgepa), ne aroMaMd pPIi3HUX PEUYOBUH YTBOPIOKOTHCS TEMHI JIiHii
nornvHaHHs y ciekTpi CoHini. 3aranpHa TOBIIMHA XpOMOCHEpH CTAHOBUM.
10 - 15 tuc. kM, a Temnepatypa y ii BepxHix mapax csrae 100 000 K. |

Han xpomocdeporo 3HaxoauThes 30BHIMIHIN map atMocdepu CoHus
— COHAYHA KOpPOHA, TEMIIEpaTypa AKOI CATa€ KUTbKOX MUIBHOHIB TPaIyCiB.
PeyoBuHa KOpOHHM, fKa TOCTIMHO BHUTIKAa€ Yy MDKIUIAHETHUH MPOCTIp,
Ha3UBAETHCSA COHSYHUM GiMpom
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§ 16. Conauna akmugnicms ma it 6niue Ha 3emJio.

Ha consuHili MOBEpXHI 9acTO CIIOCTEPIratOThCsl OCOOIUBI YTBOPEHHS:
TUISSHKA 3 TIABUIICHOIO SICKPABICTIO - (pakenw, AUISHKH 13 3HUKCHOIO
SICKPaBICTIO - TUISIMH, 1HKOJM 3'SIBJISIIOTHCS KOPOTKOXKMBYY1 JyXKe SICKpaBi
crajaxu, a Ha Kparo AMCKa MOMITHI ipoty0Oepanii. Bci BoHU € akmugnumu
ymeopamu Ha CoHIi, a TXHS HOsSIBa 1 PO3BUTOK - 1€ MPOSIB COHAYUHOF
akmuenocmi. Micus, 1€ CIOCTEPIraloThCsl aKTUBHI YTBOPH, OTpUMAIU
Ha3BY aKTUBHUX 30H. TXHS TrOJIOBHA XapaKTEPUCTHKA - 1€ CHUJIbHI JOKaJIbHI
MarHiTHi 1oy, sKi BHXOIATh Ha moBepxHio CoHnsg 1 € Habarato
CHWJIBHIIIIMMU BiJl HOTO PETYJIIPHOTO MarHiTHOTO TOJIA.

Conauni naamu. AxTuBHI 30HH y Qorocdepi MposBIsAOTE cebe
MePEA0BCIM COHIYHUMHU TUIIMaMU. 3a KOHTPAcTOM 13 HoTocheporo coHsauHi
NIAMY MAIOTh BUTJIST TEMHUX YTBOPEHB, TOMY IO TEMIIEpaTypa PeUYOBHHU
B HHMX MEHIIA, HDK Yy HaBKOJUIIHIX IUISHKaX ¢oTochepu: y BEIUKHX
wsiMax BoHa csrae smie 4 500 K. TparisroTbes SIK TOOAMHOKI TUISIMH, TaK
1 ixui rpynu. Po3mipu miusm B cepennbomy piBHi 40 000 kM, mpote
OyBaroTh misiMu giamerpom 10 180 000 kM. Y Benukii IissMi BHIUISIOTH
3HAYHO TEMHimIe sIpo i MiBTiHE. Yac >KUTTS MOOJMHOKHUX IUISIM JIOCSTa€e
KUTPKOX MICAIIB, s TPyln IUIAIM BiH 1HOMI OOMEXEHHH KUTbKOMa
roguHaMu. JloBeleHO, IO B IUIIMAaX € CHJIbHI MAarHiTHI IOJIS, SIKI BHU-
HUKAIOTh MPH KOHBEKTHBHHUX PyXaX PEYOBUHU Y MiadoTOCHepHHX mapax.
CuibHe MarHiTHE MOJie TalbMYy€e BHX1J] Tapsiuoi COHSIYHOT PEYOBHUHU 3 HOTO
Hagap, 1 camMe ToMy Temmeparypa moBepxHi COHIE y IBOMY MIiCIIl
3HUXKYETHCS.

Ha coHsiuHOMY AHMCKY CIIOCTEpIraloThCs CBITI YTBOPH - ¢hakenu, BOHU
€ TMOBCIOIHUMH CYITYTHUKaMH IUIsIM. OCKUIBKH B caMii IJIsIMI MOTIK eHeprii
MEHIINH, TO AUISHKA MOpYyY 3 MISAMOIO - (haken - 1ie Miciie, Je 1 HaJXOAUTh
Oinplue.

Huxniunicmy conaunoi akmuenocmi. B cepenuni XIX cr. Oyno
BUSIBJICHO, 110 B Pi3HI pOKU KiIBKICTh TUIsiM Ha COHIIl HeOgHAKOBa. € poKH,
KoM iX Oararo - ye maxcumym axkmugHocmi. | HaBmaku, OyBalOTh POKH,
konu ix Ha CoHIl AyXe Majao - Ie MIiHIMyM axmugHocmi. 3a MIpy
IUIIMOTBOPHOT AistibHOCTI CoHI mpuitHaTo uncio Bomsdpa W =10g+f, ne
g - KUIbKICTh Tpym misiM, f - 3arambHa KiTBKICTh YCIX IUISM, SIKi € B el
MomeHT Ha aucky Conng. Kimekicte mism Ha CoHII B Haml yac
3MIHIOETBCS B ce€peHbOMY 3 nepiogoM 11,1 poky, To6To icHye 11 -piunnii
HMKJ akTUBHOCTI COHIISL.
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IIpomyéepanui. [1pu cnocrepexxenusx CoOHILSI yepe3 ryCTOUEpBOHUM
CBITIIOQIIBTP HAa Kpaw JIUCKa BHUIHO CBOEPIMHI CBITJII BHUCTYIH Haj
MOBEPXHEIO, HOT0, SIKi MOXKYTh MPOCTATATHCS JAJIEKO 32 MEXi XpoMochepu
aX y KopoHy. Taki BHUKHIM pPEYOBUHH
HA3UBAIOTLCS npomyodepanyamu (BiJ nat.
«IpoTYyOepo» - «GIyBarOCs»).
[Iporybepanmi - 1e pedyoBHWHA, sKa
MiIIHMa€eThCS HAll COHSIYHOIO TIOBEPXHEIO
YTPUMYETbCS ~ HAJA  HEI  3aBISKU

Mar"iTHOMY IOJIIO.

[Tporybepaniii mpory0depanili — 1e AyKe TUIOCKI ¥ AOBTi, NIUIBHIMI i
XOJIOAHINI BiJi KOPOHM XMapu Trasy, pO3TallOBaHI CBOEK ILJIOIIUHOIO
Maiike IepneHIuKYISIpHO 10 moBepxHi COHIIS, TO B MPOEKIii HA COHTYHHNA
JMCK BOHM MAlOTh BUTJISI BUTHYTUX TEMHHUX BOJIOKOH, YACTO BUTATHYTHUX Y
HANPSMKY CX1/1-3aX1/1 y3/I0BXK Mapajiedi.

Conauni cnanaxu. JlocuTh 4YacTo HaJ COHSYHUMM IUIIMAMH Y
xpomocdepi BimOyBarOThCS XpPOMOC(EPHI CIaaxy - HAMOLIBIIT BpaKarouni
MPOSIB COHSYHOI AKTUBHOCTI. SIK MpaBWio, cranax TMOYMHAETHCS 31
IIBHJIKOTO 3pOCTAaHHs Temrieparypu Koponu 10 40 muH. K, 1m0 npu3BoauTsb
710 CIIJIECKY M'SIKOTO PEHTTEHIBCHKOTO BUMPOMiHIOBaHHS. [loTiM mijx 30HOIO
3pOCTaHHs ~TEMIIepaTypd B KOPOHI  HiIBHILYETHCS  TEMIIEparypa
xpomocepu. HalmoTyxHim crnamaxd BHUAHO 3 JOHNOMOTH (iIbTpa.
SAckpaBicth cnanaxiB moxke Oytu Ha 50% OUTbIIOD 3a SICKPaBICThH
dotochepu.

3 yciX aKTUBHUX YTBOPEHb CHAJIaXH BUPI3HAIOTHCS CBOEIO OCOOJIMBOIO
3QTHICTIO BIUIMBAaTH Ha TreodizmyHui craH 3emmi. | Xxoua mpuHUIUO
YTBOPEHHS CrajlaXiB BUEHI 3p03yMUIH, AETaIbHOI T€Opli MOKH 1110 HEMAE.

Bnaue conaunoi akmuenocmi na mazuimocgepy i ammocghepy
3emni. OCKUIBKM i Yac crlajaxy MOTIK PEHTT€HIBCHKUX KBAHTIB 3pOCTA€E
y 100-400 pas3iB, To Bke yepe3 8 xB 20 ¢ BOHHU JlocAraroTh opoOiTH 3emii i
MIPOHUKAIOTh B 10HOC(epy. JKopcTke BHUIIPOMIHIOBAHHSI —CIPUYMHSE
JOJJaTKOBY 1OHI3aIlif0 MOBITPS. SIK HACHIIOK, 3MIHIOETHCS IIIbHICTh
ioHOC(epHUX IIapiB 1 iXHsA BIJOMBHA 3JaTHICTb, a TOMY OJpa3y X
MOPYUIYETbCA 3B'SI30K Ha KOPOTKHMX pamioxBuwisx. Ilowactm Takox
pYHHY€ETbCS O30HOBHUI WIap, 1 JO MOBEPXHI 3eMill MPOHUKAE MiBUIIECHA
KUTBKICTB YJIbTpadionery.

Uepes aexinbka TOAWH MICHIS CHANaxy, 3eMJIl JOCSATA€E MOTIK BUCOKO -
SHEepriiHUX YaCTUHOK. 3aBISKH HAsBHOCTI T'€OMArHiTHOTO IOJsl BOHH HE
MOTPAIUISIOTH Ha 3€MHY TIOBEPXHIO, alle B palilOHaX MarHiTHUX TOJIOCIB, /1€
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CWJIOBI MarHiTHi JiHii BUXOJATh 3 TOBEpXHI a00 BXOAATH Yy HEl, YAaCTHHKHU
MPOHUKAIOTH 10 BUCOT 100 KM, 10HI3YIOTH 1 30YIKYIOTh aTOMH TIOBITpS.
[Ipy mnoOBEepHEHHI aTOMIB 10 HEUTPAIBHOTO CTaHy BiAOyBa€eThCs
BUCBIYUYBAHHS, SIKE CIIOCTEPITAETHCS Y BUTIISI MOJISPHUX CSIIB.

Macenimni 6ypi. e yepes 1-2 nobu 3emii qocsarae miACHICHUN MOTIK
consiyHoro BiTpy. Ilix #ioro miero 3eMHa MarHiTocdepa CTUCKAEThCS. Alle,
SIK BIZJOMO , HABKOJIO 3eMJTi Y TACTIll CHJIOBUX T'€OMAarHiTHHX JIiHIN € 6araTo
3apsJDKEHUX 4YacTHHOK (pamiamiiiai moscu). Ha Bucoti 3-5R; BoHHM
YTBOPIOIOTh B €KBATOpialbHIN IJIOMIMHI €JIEKTPUYHUN CTPyM, IO Tede 3i
cxony Ha 3axin. Lleit cTpym, y CBOIO 4epry, CTBOPIOE BJIaCHE MarHiTHE
noJie, sSIKe JI0a€ThCs A0 TeOMarHiTHOro. IIpu MocusIeHHi COHSYHOTO BITPY
30UIBIIYETHCS KUIBKICTh 3aps/DKCHHX YAaCTHHOK B padialliiHUX Tosicax,
TOMY 30UTBIITYETHCS 1 €KBATOPIAIbHUI EIEKTPUYHHUI CTPyM. 3pocTae mpu
OMY 1 HOT0 MarHiTHe MoJje, sIKe MEePEHIKO/KAE TOIATbIIIOMY CTUCHEHHIO
MarHitochepu; Oible TOro, BOHa PO3MIMPIOETHCS.

IIpn crucHeHHi MarHiTochepu HAMPYKEHICTh MArHITHOTO TMOJIS
301IBIIYETHCSI, MPU PO3MIMPEHHI, HABMAKH, 3MEHIIYEThCS. Tak BUHUKAE
OKpPEeMHUH CIUIECK M€OMAarHiTHOro 30ypeHHsS TPUBANICTIO OJM3BKO TOAMHU.
[TotyxH1 coHsuHI 30ypeHHs OOYMOBIIOIOTH TpHBAJIE IMiJCHICHHS
COHAYHOTrO BiTpy. B MarniTochepy HaaAXOAWUTh OJUH IMIYJIbC 32 IHIIUM.
Bunukae mocnigoBHa cepist 30ypeHb T'€OMarHiTHOTO MOJS, KOJH HOTo
HAMPYKEHICTh MIBUIKO 1 PI3KO 3MIHIOETHCS - HACTAE MAZHIMHA OypA .

[lin yac marHiTHUX Oyp 30ypeHHS T€OMAarHiTHOrO MOJii MOXYThb
JOCSATaTH TaKoi CWJIM, IO B 3€MHIM Kopi, Y MeTaJeBUX MpeaMmerax, y
MPOBIIHUK TOHIO 1HIYKYIOTbCSI JOCUTh CHIJIbHI XaOTHYHI €JEKTPHYHI
cTpyMu. BOHM 31aTHI CHpUYMHATH HaBiTh aBapii B TenerpagHo-
Tele(OHHOMY 3B'SI3KYy 1 BHMBOJUTH 3 Jady €JIEKTPUYHI MNpuiagu.. A
eJIEKTPUYHI 30ypeHHsI B 3eMH1i KOp1 MOXYTb CITPOBOKYBATH 3€MIIETPYCH.

Conauna axkmuenicmo i oOiocgpepa 3emni. BrimmBaroun Ha 1Orony
KJIIMaT, COHSYHA aKTUBHICTh HE MOXKE€ HE BIUIMBATH HA POCITMHHHMA CBIT.
byno 3i6pano Oarato 3pi3iB JepeB 3 YITKO BHPAXKEHUMH PIYHUMU
KUTbLAIMUA. BUSBHIIOCS, IO B POKM MaKCHUMYMIiB COHSIYHOI aKTHBHOCTI
npupicT naepeB OyB OUIBIIMM, HIK y POKM MIHIMyMiB. A Te, IO
BPOKaHHICTh CLTHCHKOTOCTIONAPCHKHUX KYIBTYp 1 BIAMOBIIHO I[iHM Ha HHUX
CHIBBITHOCSTBCS 3 KUIBKICTIO COHSYHUX TIUISIM, CTaj0 BXK€ KIACHYHUM
MIPUKIIAJIOM.

Jlo coHAYHOi aKTUBHOCTI HeOaiimyxuil 1 TBapuHHUN CBIT. TicHO
nop's3aHi 3 11-piYHMM LMKIOM TNepiogd MiABHIIEHOIO PO3MHOKEHHS
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KapakypTiB, OJiX, mycTeiabHOi capaHyi Tomo. OCTaHHIO B MEpiogu Mix
MKaMH COHSTYHO1 aKTUBHOCTI B3arajii He MOXHa BUSIBUTH.

Bnaue conaunoi akmuenocmi na n10ouny. YucieHHi TOCTIHKSHHS
MOKa3aJiy, M0 HAWYYTJIMUBIIIMMHU JI0 3MiH HAINPY>KEHOCTI T'€OMAarHiTHOTO
1oJIsi, 0OYMOBJICHHX COHSYHOIO aKTUBHICTIO, € HEPBOBA 1 CEPIIEBO-CYTMHHA
CUCTEMH JIFOJMHH.

BrmnuB  BUSBISETBCS — MO-pi3HOMY: 4epe3 3MiHY  EICKTPUYHUX
BJIACTMBOCTEH TKAHHWH JIIOJCHKOTO OpraHi3My; 4epe3 BUIbHI pajuKaiu y
KIIITHHAX; 4epe3 IHAYKUIHHI CTpyMH, IIO0 BHHHUKAIOTH B OpTaHi3Mi [
BIUIMBOM T'€OMAarHiTHUH TIOJIB; 4Yepe3 3MIHY NPOHUKHOCTI KIITHHHHUX
MeMOpaH TomIo. SIKk HACHIOK, y Jitoael 3 XBOpoOaMu cepleBO-CYIMHHOT
CHUCTEMH IIiJI 4aCc TeOMAarHiTHUX Oyi MOTIpIIYEThCA CTaH, 30UIBIIYETHCS
YHCII0 iHpAPKTIB Ta IHCYIBTIB.

VY 310poBUX TIOJEH 3MIHIOETHCS CHPUMHATTA 4acy, CHOBUIBHIOETHCS
pyxoBa peakIlisi, pi3KO 3HUKYEThCS KOPOTKOYAcHA Mam'siTh, 00'€eM Ta
IHTEHCUBHICTh yBaru. HaBiTh y cHoemialbHO TPEHOBAHUX JIOJACH -
CIIOPTCMEHIB BHIIIOTO KJIACy Ta JIOTYMKIB - 3a()iKCOBAHO ITiJBUIICHY
KUIBKICTh TTOMHWJIOK NMPYU BUKOHAHHI KOHTPOJBHUX 3aBlaHb. Pi3ki i dacrti
30UTbIIEHHS 30ypPEHOCTI TEOMAarHiTHOTO IOJIS BIUTMBAIOYM Ha Bi3ePYHOK
010I0TEeHI11aJ1iB MO3KY, IMOTIPIIYIOTh COH.

Bce ne BinOmBaeThcs Ha BUKOHAHHI POOIT, sIKI BUMAararoTh TOYHOCTI
Ta, yBaru, CIOPUYMHSE 30UIBIIEHHS TpaBMAaTH3My Ha BUPOOHUITBI Ta
KUIBKOCTI aBTOTPAHCHOPTHUX MPUTOJ. A JIIOAU 3 NOpPYIIEHHAMHU (QYyHKIIN
TOJIOBHOT'O MO3KY B TaKi JIHI YaCTO MOTPAIUIAIOTH HA JIKAPHIHE J1KKO.

CoHsiuHa aKTUBHICTh BIUIMBAa€E Ha cucTeMy KpoBl mofaunu. Ilix dac
reoOMarHiTHUX Oyp IIBHUJIKICTH 3TOpTaHHsS KpPOBI 3MEHIIyeTbcad Ha 8%. A
KUIBKICTh OUTMX KPOB'SHUX TUICIh - JICHKOIMTIB, BiJl SIKHX, SK B1JIOMO,
3aJIeKUTh OMIPHICTh OPraHi3My Pi3HUM 1H(QEKIIHHUM 3aXBOPIOBAHHSM, Y
poku aktuBHOro CoHIst 3HMXKYyeThes B 1,5-1,7 pa3a. Tak 110 nommupeHicts
emiieMiil y mei yac Moje 3anuekaTd He JIMIIE BiJl MOCHUJICHHS AisTBHOCTI
MaTOT€HHUX MIKPOOPTaHI3MiB.

OTxe, MOXHa 3 YIEBHEHICTIO CKa3aTH, 110 i3ousiist 6iocdepu Big mil;
KOCMIYHMX YMHHHKIB BiTHOCHA. biocdepa nyxe 4dyilHO pearye Ha 3MiHY
napaMeTpiB 30BHIITHBOTO CEpPeNoBHUINA. Y 3BSI3KY 3 LM JyXe Ba)XIMBO
BECTH PEryJsipHi criocTepekeHHs 3a, COHIlEM 1 BMITH aHaN3yBaTH Pi3HI
SIBUIIIA HA HHOMY.
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§ 17. Hawa canakmuxa.

Cnpapxne BIOKpuTTs [amaktuku sk (i3ugHOro 00'ekTa BimOyiocs
1924 p., xonu E. 'ab60x1 10BiB, 1110 BOHA - JIWIIE OJUH 13 0araThoX MOIOHIX
710 Hel 30psIHUX CBITIB. 30arayeHHs ysBJIeHb Npo ['anakTUKy po3noyanocs 3
60-x pokiB XX CT. micasi CTBOPEHHS IMOTY)KHUX HAa36MHHUX 1 KOCMIYHHX
TEJIECKOITIB.

Momnounuii [llnax — 1me BiAHOCHO siCKpaBa CpibisicTo-Olra cMyra Ha
30psiHOMY HeO1, SIKy JJaBHI IPEKH Ha3Balld «TajJaKTUKOC) (BLJ Tpell. «rajia»
- «MOJIOKO»).

= Kinsne MosJtou”oro
[naxy YTBOPIOKOTH
HaWOMMK4l 710 HAc 30pi
["amakTuky, sika gk 30psHa
cucTeMa Ma€ BUIIIAA AUCKA
9M JBOOMYKJIOI JiH3u. [Ipn
00roBOpeHHI OynoBu
lNanaktuku we B. ['epmens
yepe3 cepeauHy MonoyHoro Lnsxy mnpoBiB ysBHY IJIOUIMHY, 3I0A0M
Ha3BaHy TalakTU4YHOIO. [ligpaxoByrouWm KUIBKICTH 3ip, MmO iX BHIHO B
Teneckon y KoxHid 13 1083 HeBenuukux, ane OJHAKOBUX IUISHOK Heba,
pO3TAIIOBAaHUX HA PI3HUX KYTOBUX BIJCTaHSIX BIiJ 3TaJaHOi TUIONIMHH,
I'epmiens moOyayBas nepiry monaens ["anaktuku. Y ik mozgeni ['amaktuka
Maia BuTIsA aucka jgiamerpom 5 800 i toBmmHOM 1 100 cB.p. Temep
MO’KHA cKa3aTH, 110 BiH NpuMeHIIUB po3Mipu ["anaktuku B 17 pasis, 60 He
BpaxyBaB IMOTJMHAHHS CBITJIA 3ip MK30PSHUM ra3oM, Mpo siKe ToJi Oyio
HEB110MO.

3opani ckynuenna ma acouiayii. Jlesika dvactuHa 3ip [amakTuku
o0'emHaHa B CKYMYeHHs, TOOTO B TpymH, SKi TOB'i3aHI MK C0O0O0I0
B3a€EMHHUM TSDKIHHSAM 1 TOMY pPYXalOTbCi B IPOCTOPI SIK €AMHE IIiIe.
Po3pi3HSIOTH 1Ba BUIU 30PSHUX CKYITYEHB: PO3CISHI Ma KYJISCTI.

Poscisni 30psiHI  CKYITYEHHSI CKJIQJalOThCS 3 JIEKUIBKOX JECATKIB,
COTEHb, 1HOMI THUCSY 3ip 1 MalOTh HEMpPaBWIbHY (OpMy, iXHI TiaMeTpu
cranoBiATh 10-20 cB.p. Maibke BCi pO3CiIsIHI 30psHI  CKYIMYEHHS
3HaXOAAThCA B paiioHi Momounoro [sxy abo mo6mau3y HBOTO.

Kynacmi 30psiHi CKyITYeHHS MaloTh chepruHy abo 3J1erka CIUTIOCHYTY
dopmy miametpom g0 300 cB. p. BoHn HamiuyroTh COTHI THCSY 1 HaBITh
MUTBHOHHM 3ip, SIKI TPYIYIOTHCS 10 LEHTpa. SIK MoKa3aniu CHOCTEpEekKEHHS,
OUTBHIIICTh KYJSICTHX 30pSIHUX CKYMYEeHb 3HAXOAATHCS B OJHIN YacTHHI
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HebOa B cy3ip'i Crpinbus. X. [leruni Bu3HauuBImm BiacTadi 10 70 KymsICTHX
CKYITYeHb, JIOBIB, 1[0 BOHU 3TpyroBaHi HaBKkoio meHTpa ["amaktuku. Cam
ke 1meHtp lamaktuku 3HaxomuThes B cy3ip'i Crpinbusg. Ha Bigminy Big
PO3CISIHMX CKYMYEHb, YC1 KYJISCTI CKYITUEHHS PO3TAIIOBYIOTHCS chepruyHO-
CUMETPUYHO BIHOCHO IeHTpa [ alakTWKH, MOMITHO KOHIIEHTPYIOUHUCH
HABKOJIO HBOTO.

Tymannocmi He nmme 30pi  HacensoTh Hamry —['anakTHky.
MiK30psiHUH TIPOCTIp 3alOBHEHO Ta30M Ta
oM. Li ra3 Ta mun gyxe po3piKkeHi - o/1Ha
gactuaka Ha 10 cm®. Ta uwacoM BoHH
YTBOPIOIOTH Benmue3Hi 3a po3mipamu (10-100
nK), gocuth miaeHI (10-100 ywactuHOK B 1
cM®), HelpaBHIBEHOI (pOPMH XMapH - OughysHi
mymanHocmi. Hudysni TYMaHHOCTI
MOJIIJISIOTH HA CBITJIi 1 TEMHI.

Y TeMmHi CepIHEeBi HOYI € 30HHM, JI¢ Maike
BIZICYTHI siICKpaBi 30pi. Tak mposBIsAIOTH cebe
TEMHI TYMaHHOCTI, fIKi TOTJIMHAIOTH CBITJIO

3ip, 10 3HAXOAATHCS A
SIk1mo no6snM3y TYMaHHOCTI € JOCTaTHbO SICKPaBa 30psl, TO TYMAaHHICTh
BiIOMBAE 11 CBITIIO 1 3aBJISIKU I[bOMY CTa€ CBITIIOK TYMaHHICTIO (MaiL. 25.5).
S0 3k 30pi, 10 3HAXOAATHCS M00IM3y a00 BCepeIrHI TYMaHHOCTI, AyXKe
rapsui, TO, 10HI3yI04H CBOIM
yabTpai0IeTOBUM BHUIIPOMIHIOBAaHHSM Ta3,
110 BXOJUTH J0 II CKJaay, BOHU 3MYLIYIOTh
Horo CBITUTHCS Tak camo, SK 1€
BIJI0OYBA€THCS B MOJSPHUX CsiiBaX Ha 3eMIll.
Toxi 10 BiIOMTOrO MUJIOM CBITJIA JOJAETHCS
BJIaCHE BUIPOMIHIOBAHHS I'a31B TYMaHHOCTI.
OxpiM  nudy3HHX, ICHYIOTbB TaKOX
KOMIIaKTHI TYMaHHOCTI MPaBUIbHOI (HOpPMHU.
Bonn nmnoainsgioThCS Ha  BOJOKHMCTI Ta
. ! maderapHi. | sxmo came 3 audy3HUMHU
TYMaHHOCTSIMH TOB'SA3yI0OTh Ha CHOTOAHIIIHIM JE€Hb YTBOpPEHHA 3ip, TO
BOJIOKHHUCTI Ta IIJIaHETapHI TYMAaHHOCTI (OPMYIOThCS Ha 3aKIIOYHHUX
CTaliIX PO3BUTKY 3ip 31 CKUHYTHX HUMH 000J0HOK. [IpuHaiiMHI YacTHHA
BOJIOKHUCTUX TYMaHHOCTEH - 1€ 3alUIIKA CHaJaxiB HaTHOBHUX.
[TnaneTapHUMM Ha3BaHO TYMaHHOCTI KUIbIENOAIOHOI (opMu, sKi 37ameKa
MAaroTh BUIIA CJIA0KMUX KijIelhb ad0O AMCKIB.
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Tunu nacenennsn I'anakmuku. YSBICHHS IIPO HACEJICHHs [ anakTuku
yBiB 1944 p. Himenpkuii actponoM B. baage (1893-1960). Criouatky BOHO
crocyBaiocsi Tymannocti Anapomenu. Ilpu ii ¢ororpadyBanni yepes
CUHIN 1 YePBOHUM CBITIO(PIIHTPU BiH BUSBUB, IO IUIOCKUN JIIH30TOIIOHUHT
IMCK i€l BEJETEHCHKOI TallaKTUKU 3aHypeHHH y OUIbII pPO3piIKeHy
30psiHy  xMapy chepuunoi dopmu - eano. OCKIIBKM TYMaHHICTb
AHgpoMenu ayxe cxoka Ha Hamy [amaktuky, baane npumyctus, 1o
noAiOHy cTpyKTypy Mae i Monounuii [1Insx.

OO'exTH cHipalbHUX pPyKaBiB TaJaKTHYHOTO JUCKa OYIIO Ha3BaHO
HacelneHHAM | Tumy. A 30pi rajo, sKi KOHIEHTPYIOTbCS CUMETPUYHO L1010
LIEHTpa CUCTEMH, - HaceneHHaM Il tumy.

Jlo HaceneHHs | Tumy Hanexarb, 30KpeMa, 30pl PO3CITHUX CKYIUYEHb,
1o HaceneHHs Il Tumy - 30pi KylsICTUX CKyITYeHb. TaKuM YMHOM, TTOALT Ha
HaceJeHHs pi3HUX TUmB (mijgcucteMu [alakTUKWA) Mae TIIMOOKHIA
eBOJIOIIMHMIA 3MIiCT 1 BigoOpakae pi3HE TIOXOKEHHS IUIOCKOI Ta
cepuvHOI CKIIaOBUX.

I'ano, ouck i adpo I'anakmuku. I'ano abo xopoHa [amakTuku
CKJIaJJa€ThCsi B OCHOBHOMY 3 Tra3y, Tra30BHX XMmap 1 JyXe cTrapux
HESICKPaBUX 3ip, SK MOOJUHOKHX, TaK 1 y BUTIIAAI KYJSICTHX CKYIYEHb.
Konnenrpyrounce 10 neHtpa ['anakTvku, BOHM YTBOPIOIOTh TaK 3BaHUI
0an10c (3 aHTJ1. - KIOTOBILICHHS).

Paniyc ramo, 3a octanHimMu ganumu 3 KocMiuHOro Teneckoma im.
['a66ma, carae 300 000 cB. p. Came UM pajiiycoM 1 OKPECITIOIOTHCS MEXKI
lanaktuku.

[TopiBHAHO 3 rano duck obepraeTbest Habararo mBuame. [IBuAKICTH
fioro oGepTaHHs, sIKa BU3HAYAETHCS LMIBUJKICTIO PyXY 31p, HE OJIHAKOBa Ha
PI3HUX BIJACTaHSX BiJA LeHTpa. BuBuaroun ocoOnmMBOCTI 00epTaHHS AMCKa,
MO’KHa BU3HAYUTH Horo macy. BusiBunocs, mo auck mae aiamerp 100 000
CB. P., TOBIIMHY LeHTpanbHO1 30HU 10 000 cB. p., macy 150 muipg Me 3a
3arajibHOi KiJIbKOCTI 31p 400 mMip.

Aopo T@'anaxmuku TOBHICTIO IPHUXOBaHE BIJ HAacC TOBCTHM IIapOM
MOTJIMHAKY01 Marepii. AJie MEeBHOI Mipol0 «HAOJIM3UTHUCH» 10 HBHOTO
BJIAJIOCS] 3aBJISKH CIIOCTEPEXEHHSIM B 1H(pauepBOHOMY Jiana3oHi. Ake
PO3paxyHOK MoOKa3ye, 110 Ha BiacraHi Bix nenrpa [amaktuku no CoHus
iH(pauepBOHE BUIIPOMIHIOBAHHS MOCIa0M0€ThCs Beboro y 10 pasis, Toml
SK Yy BUIUMOMY Jiana3oHi y 10% pasis, To6TO Ha 30"

OTxe, Temep MOXKHA CTBEP/KYBATH, IO JiaMeTp siapa [ amakTuku
csrae 4 000 cB. p. [y HBOrO THUIIOBa JyXe BelIMKa KOHIIEHTpaLis 3ip -
OaraTo THCSY Ha KyOl4yHHIl CBITIOBHM pik. OKpIM LIBOTO, B IEHTPATbHHUX
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YaCTUHAX sIJIpa CIIOCTEPIraeTbcs HABKOJIOAACPHUH ra30BUI TUCK pasiilycoM
y 1 000 cB. p. bimxkue 10 1meHTpa BiAMIYEHO 30HHM 10HI30BAHOTO BOJHIO 1
YHUCIICHH] JoKepena PEHTTEHIBCHKOTO Ta iH(padepBOHOTO
BUIIPOMIHIOBAHHS, 1110 CBITYUTH PO IHTEHCUBHE 30pEyTBOPEHHS.

Cnipanvna cmpykmypa T'anaxktuxu. [lpunymenss, 3a skuM Hamia
["aytakTHKa € CHCTEMOIO CipaJIbHUX PYKaBiB, OYJI0 BUCJIOBJICHO B CEpeInHI
XIX cr. | nume yepe3 cro poKiB Mif Yac AOCTIIKEHHS pPO3NOILLY B
IIPOCTOPI PO3CISHUX 30PSIHUX CKYIMUEHb BUSBUIIOCS, IO BOHU BKJIAZAIOThCSA
y TpU BY3bKI CMYrH, SKi MOXHa
BBAXAaTW  YacTMHAMHM  CHIpaJbHUX
PYKaBiB.

Hama I'anaktuka mae mayxke no0pe
BUP&XEHY  CIHipaibHy  CTPYKTYpY.
IleBHMit yac ckiaganacs ayMmka, HIOUTO
B [amakTumi dYoTHpuW cmipaii, OIHaK
3apa3 HaIHO JOBEACHO, IO iX JBI.

Ha BimMiHy Bijg rajio, A¢ TpPOSBU
30psiHOI  aKTMBHOCTI  HaJ3BUYaNWHO
piAKiCHI, B CHIpaJbHUX pyKaBax TpHUBaEe OypXJMBE KHUTTSA: PEUOBHHA
0e3nepepBHO NMEPEXOIUTh 3 MIK30PSIHOTO IPOCTOPY B 30pi MiJl 4ac IXHHOT'O
YTBOPEHHS 1 Y 3BOPOTHOMY HAIIPSIMKY Ha 3aKJIIOUYHUX CTAisIX €BOJIOLII.

MarniTHe noje ['anakTHKM TakoXX 30Cepe/KeHE FOJIOBHUM YHHOM Y
cripansix. 3a Cy4acCHHMH YSIBJICHHSMH, CHIpajbHI pykaBH B [ amakTuii
YTBOPIOIOTHCS 3aBJISIKM HasIBHOCTI B IIEHTP1 CUCTEMH MIEBHOT'O CIIOTBOPEHHS
il Qopmu, Hampukiaa, dYepe3 HasABHICTb MEPEMHYKH B SApl, SKa
o0epTaeThes K TBEpE TLIO.

Micue Conus 6 Tanakmuyi. B oxomuisax CoHISE MOXHA
MPOCIIKYBATH AIJISTHKY JIBOX CHIpalbHUX PYKaBiB, BIJJIaI€HUX NMPHOIU3HO
Ha 3000 cB.p. 3a Ha3Bamu Cy3ip'iB, /1€ BOHHM CIIOCTEPITalOThCA, IX
Ha3UBaKOTh pykagom Cmpinoys i pyxasom Ilepces. CoHIE 3HAXOIUTHCSA
Mai>ke TOYHO TocepeauHi MDK HuUMHU. Bincranp Big CoOHIS 10 IIEHTPY
'anakTWku CTaHOBWTH, 3a PiI3HMMH OlLliHKamu, 22-33 tuc. cB. p. Pasom 3
ycima 6im3pkuMu 30psiMu CoHIle 00epTaeThCsl HABKOJIO IeHTpa [ anakTuku
B HampsAMKYy Ha cy3ip's Jlebens 31 mBuakictio 6nmus3pko 250 km/c. Ilepion
ob6epranusa CoHIII HABKOJIO IEHTpa ['ajJakTUKU cTaHOBUTH MpuoOImU3HO 200
MJIH. POKIB 1 HAa3UBA€THCS TaJIAKTUYHUM POKOM. . COHIlE 3HAaXOJUTHCS B
TakoMy 1ii MicIli, J€ WOro IIBHUJKICTh HABKOJO TIeHTpa [amakTuku
MPAaKTUYHO 30iraeThCst 31 MIBUAKICTIO clipajlbHOro pykasa. [lng 3emui ne
BKpail CpUSTINBO, 00 SIKOM MU MOTPAIWIN B CHIpalIbHUM pyKaB, OypXiHBi
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MPOLIECH, IO MOPOKYIOTH CMEPTOHOCHE BHITPOMIHIOBAHHS, 3HHUIWIA O
yce xuBe Ha 3emuti. OTKe, Hallla TUTAHETA ICHYE Y BITHOCHO CIIOKIHHOMY
Mmicii [amakTukM  BOPOJOBX MUIBSIpAIB  pPOKIB, HE BiAYyBarO4u
KaTacTpo(iyHOTO BIUIMBY KOCMIYHUX KaTaKIi3MiB. I, MOKIIUBO, caMe TOMY
Ha 3emITi MOTJI0 30€perTucs >KUTT.

§18. Ymeopenna ma esontouia Bceceimy. Moscnugicmo icHy8anHus
nozazemnoz2o xcummsa y Bceceimi.

3azanvna meopia gionocrnocmi. Teopist BITHOCHOCTI BUXOJUTh 3 TOTO
(dakTy 110, BC1 BUMIPIOBAHHS 1 3MIHH y MPOCTOPI 1 Yaci BITHOCHI 1 3aJIe)KaTh
BiJl KOHKPETHOTO criocTepiraya. Bonn BTpavaioTh abCOIOTHE 3HAYEHHA - a
caMme CTPYKTypa pOCTOPY-4acy .BU3HAYAETHCS TUM YH 1HIIUM PO3MOILIOM
mac y Bcecsiti. B pi3Hux wactuHax BcecBiTy mpocTtip mo-pisHOMY
BHKPHUBJICHUH, 1 4ac POTIKaE 3 Pi3HOIO MIBUJIKICTIO.

3a Teopietro PpigmMaHa MOXKIWBI TpU BapiaHTH PO3BUTKY Bcecity:
Bceecit saxpumuii, 6iokpumuii i nynvcyrouuti. Bei 11 BapiaHTH MaioTh Te
CIIJIbHE, 10 B SIKUHACh MOMEHT Yacy B MuHyioMmy (10 um 20 mupa pokis
TOMY) BiZICTaHb MIX CyCiTHIMU 00'ekTamu BcecBiTy Mycuiia OyTH piBHOIO
Hymo. B nelt MomeHT, sikuii HasuBaeTbes Benuxkum Bubyxom, ryctuHa
BcecBity i kpuBU3HA MPOCTOPY Mali OyTH HECKIHYEHHO BETUKUMHU, TOOTO
BcecBiT MaB OyTH TOUYKOIO, SIKY MaTEMAaTUKH Ha3UBAIOTh CUHZYAPHOW. Y
CUHTYJISIpHIM TOYILll BCl CydacHi 3aKOHM (DI3MKHM BTpayaroTh CBOIO JIiIO, a
TOMY IO TOYKY MOKHA pPO3IVIAJATH SIK MaTeMaTHYHHN o00pa3 HOBOI
(b13MYHOT peabHOCTI.

B Teopernunomy mumaHi cuneynapricms BigoOpakae «0OCOOIUBHIN
¢bi3uyHMi cTaH, y SKOMY I'yCTHHA PEYOBMHHU, KpUBU3HA MPOCTOPY-yYacy i
TeMmIepaTypa HECKIHUEHHi: BCSl HaJrapsya KOcMiyHa MaTepis OyKBaJIbHO
310paHa B TOUKY.

IIponiec mepexoqy KOCMiuHOi MaTepii 3 IbOTO «TOYKOBOIO» CTaHy Ha
CTaaito po3mupeHHs 1 € Beauxkum Bubyxom. Bin 1iie€i gacoBoi Mexi
noynHaeThesl ictopis Hamoro Bceecsity. Ilo mnepenysano Bemukomy
Bubyxy - HeBimomo, 00 JIOJACHKHNA PO3YM TOKH IO OE3CHIHMI IMiIHATH
3aBiCy HaJ TAEMHULEIO TIOYATKOBOI CUHYAAPHOCIHII.

Panniit Bcecéim. Omoice B Tieplly MHUTh HapopkeHHA Bcecsity
rpaBiTalliiHe BiIIITOBXYBAHHS MEPEBAKAIO HAJl TPABITALIITHUM TKIHHSM,
M1 JI€F0 aHTU-TPaBITALIHUX CHUJI BaKyyMy 1 MOYaJioCh HOTO pO3LIMPEHHS.
Bono BimOyBajock Tak CTpPIMKO, IO OTPUMAO CHeELiajbHYy Ha3By -
po3ayBaHHs a0o inghnauia. Came ofHa 3 0bacTeil BakyyMy, sika Mpouiuia
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¢ba3y iHduAwLii 1 ska crnepury Oyina HabaraTo MEHIIA MPOTOHA, a 3a MUTH
JOCsITIIa pO3MIPIB anelbCcuHa, 1 cTanma MajgeHbkuM BeecBiTom. KoxHi 103
¢ BeecBiT moBoroBaB cBO1 pO3MipH - PO3IyBaHHS WO BUOYXOMOAIOHUM
yuHOM. A 11€ 1 € Benukuii Buoyx!

Bennuesnuii 3amac moTeHIadbHOT €Heprii ICeBI0BAKYyMY, BEJTHUNHA
AKOi HE 3MEHIIyBajlacsi MPHU PO3AYyBaHHI, MiJ 4yac (ha30BOro IMepexomy
BCECBITY 13  MEPEOXOJIOJUKEHOTO CTaHy BHJUIMBCA Yy  BHIIIAIL
BHUIIPOMIHIOBaHHA. Temmeparypa MUTTEBO 3pocia J0 3HAYCHHS 10 K i
CWJIbHA B3a€MOJIisS BiIAUTMIACS BiJ ci1aOKoi Ta enekTpoMarHiTHOi. Bif
IIbOI'0 MOMEHTY 1 Iovanach icTopis capauozo Bcecsimy.

Panniit Bceceim. Hapemiti TemmnepaTypa 3HH3WIACS HACTUIBKH, IO
napy MacHUBHUX YaCTMHOK IepecTald HapoJKyBaTHcs 30BciM. Eneprii
BHCTAYaJIO JINIIE Ha YTBOPEHHS JIETKUX YaCTHHOK - JienToHiB. [louanack
epa unenrtoHiB. Yepes 1 cexkynay micns Benukoro BuOyxy, kommu
temrieparypa Brnaiga g0 10 mupn K, mouamack aHITUISINS €IEKTPOHIB 1
MMO3UTPOHIB 3 BUIUICHHSAM KOJOCAJIbHOI KUIBKOCTI ¢oToHIB. Lleit mporec
TpuBaB 9 ¢ 1 wuepe3 10 ¢ micngs movarky Bemumkoro BubOyxy
BUIIPOMIHIOBAHHSI B)KE IIEPEBaXKAJII0 HAJl PEYOBHHOIO - I[OYalach epa
eunpominroeanna. Came Ha 1pboMy ertami 3a Temmeparypu | mupa K
MoYaBcs KOCMOJIOTIYHUI HYKJICOCUHTE3 - YTBOPEHHS SiAep Teiito, IPYyroro
micis  BOJHIO 32 MOMIMPEHICTI0 y BcecBiTi XIMIYHOTO —elleMeHTa.
Po3paxoBana TeopeTMuHO KOHIEHTpauis remto (25 %) 30iraetbes 3
JaHUMH acTpodizuyHuX crnoctepexenb. Lleit mpouec tpuBas Ouns 200
xBwIMH. Yepe3 1 MIH poKiB, MNpH MOJAIBIIOMY PO3LUIMPEHHI Ta
OXOJIOJKEHHI peuoBuHU A0 Temmeparypu 3 000 K, B pesynbraTi

o0'eTHaHHS €NEeKTPOHIB 1 MPOTOHIB YTBOPWJIUCH aTOMH BOJHIO -

HAMMPOCTIIIOTO 1 HAWMOIMPEHINOro XiMiYHOTO eneMeHTa y BcecBiTi.
BumnpomiHioBaHHS BIJAUTWIOCH Bi PEUOBHHU 1 y BUTIAAL (OTOHIB
posieTinocs y mpoctopi. BcecBiT cTaB mpo3opum.

Penikmoee eunpomintogannsa. BUIIPOMiIHIOBaHHs, 110 BHUHHUKJIO Ha
paHHIX eTanax po3BUTKY BcecBiTy, MycHUTSb 1 3apa3 3HaXOAUTHUCSA B HbOMY Y
BUTIISIZII (POHOBOTO KOCMIUHO20 a0O penikmogoeo eunpominiosanus. OT
TIJIBKY BIATO/1 Yepe3 TpUBaO4e PO3MIMPEHHS BOHO 3HAYHO OXOJIOAUIIOCH 1,
3a po3paxyHKaMH, MycuTh MaTu Temneparypy 6ing 3 K. Bymno 3pobieno
BHCHOBOK, IO II¢ PaJIOBUIPOMIHIOBAHHS HE IO IHINE, SIK  penikmose
BUNPOMINIO8AHHS, IOTO TEMIIepaTypa: BUsBHIIACs piBHOMO 2,73 K

Hapoooswcenna canakmuk. Ilicas Toro sK  BHUIPOMIHIOBAHHS
BIJIOKPEMHJIOCH BiJi PEUYOBHMHHU, BcecBiT ckiamaBcs 13 CyMill aTOMiB 1
BHUIPOMIHIOBAaHHS, TOOTO OyB HANOBHEHUW TapsuuM ra3oM. Bpaxyemo
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Temnep, IO 31 30UIBIICHHSAM HIUTBHOCTI 3TyCTKAa PEUYOBHHH 3POCTAE CHIIA
rpaBiTarlii, Mo Ai€ Ha HbOTO. A TOMYy Oy/ab-sIKa HEOAHOPITHICTh PEUOBUHU
Ma€ TEHJACHII0 JI0 HApOIIyBaHHSA. 3 YacOM TaKi YIIUJIbHEHI XMapu
BIJIOKPEMMJIUCh OJIHA BiJ OAHOI 1 MepecTaiu OpaTH y4acTh Y PO3IIUPEHHI.
I'paBiTanis MIiIHO TpUMana KOXHY 3 HHUX TPYNOK, a pPO3MIMUPEHHS
MPOSIBJISIOCh Yy 3POCTAaHHI BiJICTaHI MK HUMHU. BeneTreHchki W myxke
MacCHBHI 3TyCTKH JAPOOMIMCh HAa MEHII, KOXHHUK 3 SIKUX IPOJOBXKYBaB
VIIUTBHIOBATHCh. 3 TaKWUX 3TYCTKiB 4epe3 1 mipa pokiB micis Bemukoro
Bubyxy 1 yTBOpWIHCS HAACKYIMUYEHHS, CKYMYCHHS TalaKTHUK, OKpeMi
raJlakTUKH, a B TaJJaKTUKAX - OKpeMi 30pi.

Howyku ocummsa 3a mexycamu 3emni. llonpum HEIOCTATHICTH
HaJIiHO1 1H(pOpMAaIlii, JIFOJCTBO 3aBXKIW 3aMHCIIIOBAJIOCHh HAaJl TAEMHHIICIO
MOXO/DKEeHHST KUTTS 1 BeecBiTy. CyyacHa IUBiTI3alis TaKOX TMPOSIBIISE
0e3MEeXHY 3alliKaBICHICTh Y LUX MUTAaHHAX. Ta mepir HiXK oOMipKyBaTH I
po0IeMu, TOTPIOHO 33aTHCh IHITUMU ITUTAHHSIMHU.

IlJo make scumm=a? OCHOBHI BJIACTUBOCTI XMBOTO Taki. Bce xuBe
3aTHE O CAMOBIATBOPEHHS; BCE XHMBE IMIATPUMYE CBO€ ICHYBaHHS 3a
paxyHOK HaBKOJHUIIHBOTO CEpPEJOBHINA - MOTJIMHAE EHEpPrilo, IUXae,
XapuyeThCs; BCce KUBE 30mpae, 30epirae i mepepoliise iHopMarlio mpo
30BHIIIHE Ta BHYTPIIIHE CEPEAOBUIIE 3 TUM, 1100 30€pertTu i miaATpUMaTu
CBOi  BNIAaCHI  XapaKTEpUCTHKH; 3i0paHa iHdopMamis  KOIyeThCsS
HAJ3BUYAITHO CKJIQJHUMU 1 BETMKUMH MOJIEKYJIaMHu.

[HmME  croBamu:  ycummsa - e BUCOKOOPTAHI3OBaHW CTaH
PEUOBHMHH, 3aTHUI JIO CAMOBIATBOPEHHS 3a JOMOMOIOI IEBHUM YHMHOM
KOJIOBAaHUX MOJIEKYJ 1 JO OOMiIHY 3 HaBKOJMIIHIM CEPEIOBUILEM
PEUOBHMHOIO, EHEPri€ro Ta iHpOopMalli€lo.

B uucneHHMX 1a0OpaTOpHUX EKCIIEPUMEHTaxX BXe JaBHO OyIo
MOKa3aHO, WII0 JMJii YTBOPEHHS CKJIQJHUX OPraHIYHUX MOJEKYM, SKi
NepelyloTh BAHUKHEHHIO JKUTTS, HEOOX1IHI HACTYIHI YMOBH: HasBHICTb y
CKJIa/li HeOECHOTro Tijla BCIX XIMIYHHMX €JI€MEHTIB, sIKI BXOJASTH JI0 CKIaay
KUBOTO;  BIANOBIAHMNA  TEeMIIEpaTypHMH  pexum, 1o 3abe3neuye
nepeOyBaHHS BOAM y Ta30MOJIOHOMY 1 PIIKOMY CTaHi; BiICYTHICTh KHCHIO
B armocdepl miaaHeTH, 00 3a HOro HASBHOCTI YTBOPIOETHCS O30HOBUM
€KpaH, 10 TMOTJIMHAE COHAYHUN ynbTpadioner, sAKui, pyHHYIOUYH
€JIEKTPOHHI OOOJIOHKHM aTOMIB, Ja€ iM 3MOry OO0'€IHYBaTHUCh Yy CKJIaJHI
nepeA0ioNoriyHl MOJEKYJIISPHI CIIONYKH. SIK TUIBKU 11i YMOBHM BUKOHAHO, B
cuny no0pe BiIOMHUX 3aKOHIB (i3WKM Ta XiMil HEraiHO MOYMHAETHCS
YTBOPEHHS CKJIQJHUX OPTaHIYHUX CHONyK. ToX HameBHE, MOYaTOK >KUTTS

68



Ha TutaHeTi 3emiiss OyB WIJTKOM 3aKOHOMIpHUM siBUIEM, 0O Ha HIil
peanizyBaiaucs Bci HEOOX1H1 MOYaTKOBI YMOBH.

Imogipuicms icnyeannsa scummsa Ha IHWUX NaaHemax. 3 yCboro
CKa3aHOI'0 BUIIE MOKHA 3pOOUTH y)KE€ BaXKIMBHI BUCHOBOK: (hOpMYyBaHHS
MEPEIHKUTTS - IPOIIEC, BIACTUBUHN HE TITHKU 3eMITi.

OckutbKky 3aKOHU (Di3UKH 1 XiMii yHIBEpCalIbHI JUIsl YChOTO BUIAMOIO
Bcecpity, Ha Oynp-siKili mIaHeTi, 3HaXOMUThCcs BoHa y COHSIUHINA cHCTeMi
Yyl B SKIMNCh 1HIIN 30psHIM CHUCTEMI, 3a HAsSBHOCTI BIATOBIAHMX YMOB
MOBHHHI WTH CXO0XI1 npouecu. Heopraniune yrBOpeHHs! OpraHiyHUX, HeXai
1 MPOCTHX, CIOJNYK 3 MOJANbIIUM IXHIM YCKJIaJHEHHSIM - 1€ TOBCIOJHUN
KOCMIYHHH Ipo1iec.

Y BcecBiTi € BCl mepenymMoBH IS TOrO, 00 MU HE BBaXald
ICHYBaHHS JKUTTSI Ta pO3yMy Ha 3eMili YUMOCh BUHSATKOBUM. [HIIIa cripaBa -
HACKUTbKM WMOBIPHO 3HaiiTH y BcecBiTi miaHetu, ne © peanizyBaluch
YMOBH, MOAI0H1 10 3eMHUX.

/Jle y Bceceimi wiykamu nnanemu, RPUOGMHI 0nA Hcummsa?
JlocimipkeHHsT TIOKa3yIoTh, O OUTBIIICTh 3ip y Hamiil [anakTumi BXOAATh
70 CcKiIany KpaTtHux cucreM. lle cBimuuTh mpo Te, mo y OiIbIIOCTI
BUIIQ/IKiB IPOTO30psIHA XMapa, B sIKii i1e popMyBaHHS 30pi, PO3OHBAETHCS
Ha (parMeHTH Tak, L0 YTBOPIOETbCA Ofpa3zy Kinbka o0'ekTiB. [ocuthb
94aCcTO PO3IMOJLT MaC Mi>K HUMH OyBa€ Ty)Ke HEPIBHOMIPHHM.

ScHa piy, 10 HEe KOXKHA 30ps BapTa yBard 3 TOYKHU 30pY MONIYKiB OiJis
Hel TUIaHeT, Ha SKUX MOTJI0 O BUHHUKHYTH JKUTTS. 3HAIOUYHM, IO IS
€BOJIOIIT JKUTTS BiJ HaWOPOCTIIMX A0 HaWBUIIMX (opM NOTPiOHI
BEJIMYE3H] MPOMDKKM yacy, NMpuHaiiMHI 3-4 MIpH pOKIB, BIAKUHBMO Y
MOIITYKax Tapsiui OUTl Ta GIaKUTHI 30pi, SIKI HE 3/aTHI MPOXUTH Oinblie 4
MJIpJ POKIB. AJKE HaBiTh SKIIO Y HUX € IUIAHETHI CHUCTEMH, uepe3
KOPOTKHH CTpPOK KMTTS 30pi MaiOyTHBOro Ajisi HUX He icHye. 3opi
Habarato MeHmoi Macd, HDK CoHIe, Tako)X IOraHi KaHIUIAaTH IS
nomykiB. OTXe, BapTO UIyKaTH IUIAHETH TIAbKM OIS 3Ip, CXOXKHMX Ha
Conne. A ix cepen 400 mapna 30psitHOTO HaceneHHs Hamioi ["anakTukuy 3a
nipaxyHKaMH HayigyeTbes A0 28 mipa. HaBiTh SKIIO MU BIAKMHEMO Ti 3
HUX, SIKi 3HAXOITHCS B IIEHTPATIHHUX pallOHAX 30PSHOI CUCTEMH, OCKUTBKU
CMEPTOHOCHUH pIiBEHb pajiallii, SKUM TaM MaHye, 3HUIIUTH J>KUTTS B
caMOMy 3apOJKy - BCE OJHO Ha OKOJHIAX IX 3aJUIIATBCS KiJTbKa
MibsipaiB. To % Mu HaueO6TO MaeMo Haii!
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