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ACTPOHOMMUA—Hayka o Bce-
NEeHHOW, O CTPOEHUHU, ABUXEHUM,
npupoge, pa3BuTuu HebecHbix Ten
u ux cucrem. OHa TecHo cBsizaHa
C (PU3UKOH, MATEMATUKON U ApYru-
MU HAYKOMM, ACAHHbIE KOTOPbIX MC-
Nonb3yloTca NpU U3y4eHUM npouec-
coe, npoucxogsawmx so BcenenHomn.

Bopnba 3a Hay4HOe MHPOBO3-
3peHue Hepas3pbIBHO CBA3AHA C pa3-
BUTUEM NpPeaCcTaBNeHUH O CTPOEHUM
BcenenHon. B HucnpoeepxeHum
PenUrMo3sHOM KAPTUHbI MUpPA ponb
acTpoHoMuM ocobeHHO Benuka.




3apoxaeHue aCTPOHOMUM OTHocuTCs K 4—3 ThiCcAYeneTuio
A0 H. 3., XOTS TOrfA NIOAU €LYEe HE MOINKU OTNUYUTbL KaXyLyero-
CS OT AEeMCTBUTENbLHOroO U NMPUHUMANKU BUAUMDBIK UMK HebeCHbIN
CBOL 34 peanbHbIN.

Mpeacrasnenne BaBunoHsH o Hebe u o 3emne 3]



Kak ussecrwo, uges
reoueHTPUYEeCKoOn
CUCTEMbI MUPA NPMU-
HAQNeXxXuT rpeve-
CKOMY YHYEHOMY
Apucrortenio (IV ..
AO H. 3.).

Ero dunococus
yTEEPXAANna NpUH-
UMNManbHyio pas-
HULY MeXay «3em-
HbiM» U «Hebec-
HbiM», DTO y4eHue
BNOCNeACTBUM 3a-
MMCTBOBaNM cpep-
HesekoBblie 6oro-
CnoBbl.



YTOuUHMN reoLEeHTPUHECKYIO CUCTEMY MMPO ANEeKCAHAPUACKMIA
yuenvii  Mronemen (Il B. H. 3.) ob6bsicHeHuem nerTneobpasHoro
ABMXXEHUS NNAHET.

CACTEMA MHPA NTONEMEA
/




Pacnpoctpanenue xpuctuarcrea 8 Espone (IV B.) Boizsano yna-
AOK KynbTypbl M Hayku. Beino ocyxpgeHo paxe wusBectHoe ¢
APEBHOCTU npepacrasneHuMe o wapoobpasHocTu 3emnu.
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CpenHesexkosbin
PUCYHOK—MO-
Hax, 6yaro 6w
nobpaswuics o
«Kpas 3emnu»,
yBuaen 3a xpy-
CTanbHbIM CBO-
AOM BCIO «Hebec-
HYIO MEXaHMHKY».
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ny6okue nporpeccus-
Hble NepeMeHbl NpuUHec-
na 3noxa BospoxgeHus.
Benuxkun nonbckum yye-
Hoin Hukonan KonepHux
(1473 —1543) cospan
renUoLEHTPUHECKYIO CHU-
CTeMy MMUpd, KOTOpas
NPoU3Bena PEeBONIOLUIO
HEe TONbKO B QCTPOHO-
MWK, HO U B MKPOBO3-
3PEeHUM.
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BcriomHum, 4to ocHoBy re-
NUOLIEHTPUHECKON CUCTEMDI
MUPA COCTAaBNSAIIOT cnegyio-
WMe YyTBEPXAEHUNA: B LEH-
Tpe mupa Haxopurca Conu-
ue; 3emns M BCE NNaHeThbl
asuxyTtca Bokpyr ConHuya

/  BORHOM HanpaeBneHuM; 3em-
,ﬁ‘ Nna BPalLLaeTca BOKPYr CBO-
: en ocu; JlyHa pBuxeTcs BO-
Kpyr 3emnu W BMecTe C
Hein sokpyr ConHua.




Yuenue o tom, uto Bcenennas 6esrpa-
HM4YHa, a 3Be3fgbl nNogobuel ConHuy wu
MOTYT MMETb NMNAHETbl, HO KOTOPbIX BO3-
e MOXHQA XM3Hb,
NPUHAZNEXUT
UTANbSHCKOMY

c¢punocody
I xopaaHo bpy-
Ho (1548—1600).

Ouno nportuso-
peYuno penuru-
O3HOMY MMUpO-
NOHUMAHMIO.
OnacHoro yue-
HOro-epeTuKa,
nocnegosarens
upen Konephu-
KO, WHKBU3ULMUS
npurosopmna

K COXOKEHMIO Ha

e.
KOCTP 3l




Pasryn unkeusuumum He octaHoeun nobeaHoro HACTYNNEHUS Ha-
yku. B 3am4UTy renmMoLleHTpUHECKOW CUCTEMBI MUPA BBICTYNU
lanuneo lanunen (1564—1642) & csoein kHure «[uanor o aByx
rNaBHEALIUX CUCTEMAX MUPA, NTONEMEEBOM U KOMEPHUKOBOW».



Fanunen nocrpoun
Teneckon u Hanpa-
BUN ero Ha Heb6o.
OH o6Hapyxun ro-
poi Ha JlyHe wu
natHa Ha ConHuye,
cdba3el BeHepbl u
cnyTHuku Onure-
pa, yBugen, 4TO
MneyHbin nyTb—
ckonneHue cnabbix
3ge3n. Bcemu atu-
MU OTKPbITUSIMU OH
noaTeepaAuMn Yyu4e-
Hue KonepHuka.

]



Benukuin MTanbsaHCKMi y4YeHblit 6bin NpeaaH Cyay MHKBU3MLMM
M NPUroBopeH K NOXM3HEHHOMY 3aknioveHuio. Ero sacrasunm
OTpe4YbCs OT 3anpeljeHHoro uepkosbio yvenus KonepHuka.

[12]



Bk 2 I e gl AT
1 ”
>

SEeATe

« S . *.-.-._} “wia L 0

s llynu TCLLLLLLY LTI CLLEELELCLEEL ) ITLLTL %
DT s L e ————— it 1 g™ Y

LN

e . .
- 5. = =

-

s é’évﬂ””““ LLLLALL L EL L b Mu 7 " fl '
' A,ﬁnw- .;gu.rmﬂ n‘h;p'!- 1@9{ ;{aﬁ#’ﬂ s«'{m; 4&5&7'#:5?{"33?;‘_-&_‘{’

3almMTHUKOM KOonep-
HukaHcTtea B Poccum
6bin M. B. JlomoHocoe
(1711—-1765). Emy npu-
HaANeXUT OTKPbITHE
atmoccepbl Ha Bene-
pe. JlomoHocos cuu-
Tan BO3MOXHbLIM CYy-
WEeCTBOBAHUE ) XXMU3HMU
Ha APYruMX nnaHerax.
Tonbko ero orpomHbii
aBTOPUTET HE nO3BO-
NWN  NpPaBOCNAaBHbLIM
LepKOBHMKAM pacnpa-
BUTbCA C FreHWanbHbIM
YHEHbIM.

B



3Ha4YuTEeNnbHbIA BKNAg B passu-
TUE nNPAKTUYECKOM aCTPOHO-
MHUU BHEC AATCKMMA aCTPOHOM
Tuxo bpare (1544—160I). Bons-
we 20 ner oH ¢ HausbiCcliEH
ANS TOrO BPEMEHM TOYHOCTbLIO
C NOMOLLbIO NOCTPOEHHOrO UM
KBafjpaHTa onpepensn nono-
XeHus cBetun. Pesynbrars
HabnaeHWn y4yeHbIn OCTaBun
ceoemy nomowHuky WU.Ken-

nepy.

Tuxo bpare
u Kennep
B obcepBaTopum




Moranna Kenne-
pa (1571-1630)
Ha3biBanu 3aKko-
Hoparenem Heba.
OH otkpbin 3a-
KOHbl HBHXEHUS
NNaHeT u cocra-
BUN NNAHETHbIE
Tabnuusi, 3ano-
XXM OCHOBbI TEO-
PUM 3aTMEHUMN,
u3obpen Tene-
CKON C ABOSIKO-
BbiNYKNbIMU NUH-
3amu. Kennep
OTKPbINI KMHEMa-
TUKY NMaHET, HO
He Bb!SIBUN MNpu-
YMHBbI UX ABuU-
XMEeHUS.

15




NuHamuky geuxeHus HebecHbix Ten o6bICHUN OCHOBATENb Knac-
cuueckon cusuku anrnuinckun yydenoin U. Hoioton (1643—1727).
Ero 30KkOH BCEMUPHOro TAroTEHUS NEXUT B OCHOBe HebGecHoW

MEeXAHUKM U SBNRETCA YHUBEPCANbHbIM.

,,BCE TeNa H YacTHLbl Ma-
TEPHH B3AHMHO NPHTATH-
BalOTCA C CHIOH, NpAMO
NPONOPUHOHANbHOH NPOMH3-
Be/IeHHI0 HX MacC H 00-
PaTHO NPONOPLHOHANbHOH
KBaApaTy pacCcTOAHHA Me-
MAY HHUMH.

F:U m, ':zm?_
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M3 storo 3akoHa cnepyer, 4TO B none TArOTEHUS TENd MOryT
ABUraTbCA HE TONMBLKO MO 3NNMNCY, HO U MO OKPYXXHOCTU, NO na-

pabone u no runepbone B 3ABUCUMOCTU OT HAYANLHOW CKOPOCTH.

NanHoe nonoxeHue yuuTeiBAETCH
NpM 3AanycKAax KOCMMHYECKUX

annaparos. e\b,b*"“ 7
6§P V4
/.
/ /
©
©
&
o
KOCMHYECKHE 5
CKOPOCTH 2,
H COOTBETCTBYIOLLIUE /e
WM TPAEKTOPHH
B MNOJE

TAFOTEHHA
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KENNEPOBCKHH
JJUTHNC

HeBo3myuweHHoe pgeuxeHue nnaHeTtsbi
(no Kennepoeckomy annmuncy) moxer
NPOUCXOQUTL TONbLKO NOQ4 AEMCTBUEM
npuraxenna ConHuya. A rtak xak nna-
HEeTbl ele M NPUTArMBaT APYr APYra,
TO OHM OTKMOHSIOTCS OT KENNEepoBCKMUX
TPAaeKTOPUM ABUXEHUA. DT Hebonb-
LUME OTKNOHEHWUS MNPUBOAAT K BO3MY-
WEHHOMY ABUXEHMIO.

BoamyuwienHoe
ABUXEHMUE

A= TS / P




Mo, Bo3mywieHuam B paBuxeHun nnavetst Ypau B 1846 ropy

cdpanuysckun yuenbii Y. Jlesepbe Bbivucnun opbury u nono-
WEHUE HEeM3BECTHOM [0 3TOro «BO3MYLLAOLWEN» MMAAaHeTbl, Ha-

sganHon Bnocnepacteuu HentyHom. OrtkpbiTe nnaHeTsl «Ha

KOHYMKE Mnepa» SBMNOCH BENMUYAWLLMM TPUYMEPOM HAYKMU, OCBO-
60XAE€HHOW OT PEnUrMo3HbIX NYyT.
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Kapra y4acrka 3Be3gHoOro
He6a, rpe 6bin obHapyxeH
HenTtyn

]




B HacTosuwee Bpems u3BeCTHO geBaTb 6ONbLIMX NNaHeT, ABUXY-

wuxcs sokpyr ConHuya.
Urtak, renuwoueHTpuyeckas cuctema Mupa faeT peanbHoe npep-
craanenue 06 ycrpouc-rae ConHeuHon cuctembl.

IUIAHETHAH BHGTEMA 74 i

PACCTOSHUA OT COJTHUA

Mepkypun 58 mnH. km

\ \ S~ e — — "3emnsa 150 mnH. km

[?Q\ \\ \\\ Mnyrton 5920 mnH. km
\\ N SN



Cnepylowuin 3Tan B pPa3sBUTMM NPEACTABNEHUA O CTPOEHUM
BceneHHOM—MUCCNEROBAaHUE MUPA 3BE€3fl, CPeAM KOTOPbIX Hale
ConHuye—o6biuHas 3Be3pa.

CPABHUTEJIbHBIE
PASMEPHI

HEKOTOPBIX
JBE3]1

ANbOESAPAH PEFYR APKTYP

21




Ycunusa actpoHomoe B XVIII—
XIX Bekax 6binu Hanpasne-
Hbl HA onpepeneHue paccro-
9HMS OO0 3Be3n M Ha uccne-
AOBAaHME CTPOEHMUS Hawen
3se3gHon cuctembl—l anakTu-
ku. HanomHum, 4to oHa co-
crout u3 150 mnpp. 3sesp,
BpPalLaeTcs U MMeeT cnupanb-
Hyo cTpykTypy. ConHue pac-
nonoxeHo B 10 000 napcexos
ot ueHTpa lanakTukm.

22
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B 20-e roabl Hawero Beka 6biNO BLISCHEHO, YHTO BUAMMBIE HA
Hebe cnupanbHble U HEKOTOPbIE APYrue TYMAHHOCTU Ha CaMOM
Aene SBNAIOTCA TUraHTCKMMU 3Be3gHbIMM cuctemamu. Onu
HaXOQSTCA Ha OrPOMHbLIX PACCTOSHMSIX OT Hac 3a npepenamm
Hawen [anakTuxm.

NP

Manaktuka M 101 8 cozsesaguu Bonbwon Mepseguys! ' 23




PAS/IHYHLIE ®OPMbl TANIAKTHK

Havanace

HOBas 3nNoxa

B aCTPOHOMUU—
uccnepoBaHue
ranakTuk.

Ux BHewHuM BuA
pa3Hoobpa3eH.
Pasnuvaior
INNUNTHUYECKHE,
cnupanbHbie

¥ HerpasunbHbIE
ranaKkTUKu.

pL
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Hexotopbie 6nu3ko pacnonoxeHHbie Apyr K APYry ranakTMku
B3aMmopencTByioT. ¥ HUX NOSBNAIOTCA NEepPeMmMbiNKM M XBOCTI,
cocrosuue u3 3se3n. lNpoucxogur nubo paspenenue opgHow ra-
NaKTUKW Ha HEcKonbko, nubo cbnuxeHue ux. 28]



Coeerckuin yyenbin b.A.Bo-
poHuos-BenbamuHos nogpob-
HO MCCcnepoBan 3TO SIBNEHuUe,
COCTaBWN KAaTanor u aTnac B3a-
MMOAECHCTBYIOLMX ranakTuk.

1

26
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KpynHeiit Bxnag B actpo-
HOMMIO BHEC aKageMMK
B. A. AmMbGapuyymas. HUm
OTKPbITHI U UCCNEAOBaAHDI
3Be3gHble  accouuauum
(cuctembr HoBOro TMna).
OH Takxe Bbickasan
NnpeanonoXeHue, Y1o aa-
Pa—OCHOBHbIE aKTUBHbIE
obnactu B ranakTukax
M MecTa cocpepoToye-
HUS CBEpPXNMOTHOro Be-
uiecrea.

27
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B coBpeMeHHbIX QCTPOHOMMYECKMX MCCNEROBAHUSX NMPUMEHAIOTCS
TeNnecKkonsl, NPpU CO3[AHUM KOTOPbIX MCMOMb3OBAHLI HOBEHLUIME AO-
cTuXeHus Hayku u TexHuku. Cambin 6Gonbwion B mupe teneckon
6uin u3rotoeneH B JlenmHnrpage u ycrawosnen B obcepsaropum
Ha CesepHom Kaekaze. [luamerp rnaesvoro sepkana—6é m. Bec
Treneckona—850 r. T




PaguoTteneckonsbl ro3sonuMnu «3arnsHyTb» B rnybunsl Bce-
NEeHHOW, OTKPbITb CYLLLECTBOBAHME KBA3apoOB U paguoranakTmk,
O6HapYyXUTb PENUKTOBOE MU3Ny4YeHUe, KOTOpOe CBUAETEenb-
CTBYET O TOM, 4TO B npownom BceneHHas 6bina ropsuei.
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Papuoreneckon PATAH-600 (Craepononbckuii Kpan) 1<



HasemHbie Teneckonsl u pa-
AMOTENecKonbl, a TaKXe Nnpu-
6opbl Ha KOCMMYECKMX an-
naparax flanuM BO3MOXHOCTb
PacWwMpuTL NpUEeM u3nyue-
Hua HebecHbIX Ten BO BCeMm
CneKTpe WKanbl 3neKTpomar-
HUTHBbIX BONH. AcTpoHOoMuS
CTana BCeBONHOBOW. JTO of-
HO M3 rnNaBHbIX AOCTUXEHUMN

aCTPOHOMMM HalWero Bpe-
MEHM.

30]
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PaguousnyvyeHue paguoranakTuk B TbICAYU M [ECATKM TbICAM
pa3 mouwHee o€wuivHbIX. [pumepom Takon paguoranakTuku se-
naetca Llenrasp A. Bo3amoxHO, 4TO KaXAQa ranakTUKka B Cambii
POHHUA NEpUOA CBOEro pPAa3BUTUA MNPOXOAUT 4Yeped CTAZMIO

POAMOrQNAKTHMKM.

Kapra
panoHa
paguo-
ranakTukm
Llenrasp A.
Paguo-
u30oThi
yKa3biBaIoT
obnacrtu
Heba,
oTKypaa
uper
paguo-
u3ny4eHue.
31
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B 60-e roabl Hawero Beka 6binu o6HApyXeHbl xBasapsl. Bugu-
MO, 3TO cambie yaaneHHble oT Hac obbvekTbl BceneHHon, uany-
YeHMEe KOTOPLIX MAET K Ham munnuapabl net. McTtounuk aneprum
KBA3QPOB TOYHO HEWU3BECTEH.

T |

s

-~ PENATUBUCTCKUE
- HACTHUbI

RO ...
- .. ..-.""' h - onHo
- M3 BO3MOXHbIX
1 obbvsicHeHun
U3ny4YeHus
KBa3apa



BOSMOXXHAA 3BOJIIOUUA TANAKTHK

- InnunTUyeckue
ranakTMKkm

8 HenpasunbHsie
oo @ < ranaKkTUKm

Mo runortese BopoHuyosa-BenbsimuHosa, keasapbl pacnapga-
IOTCS Ha ckonneHus M rpynnel ranaktuk. JloseesgHoe
BELWEeCTBO B MX SAPAX YMEHbLUAETCH, M PpaaMoOranakTUKu
NPeBpPaLYalOTCa B ranakTUKM C aKTUBHLIMM SAPaMW, a Nos-
AHee—B O0ObIYHbIE ranakTHUKM. 33




Hawa lNanaktuka Bxogur B
COCTaB «“MECTHOM CUCTEMBbDI»,
Ciopa BknoyeHb! -ewe pase
rMraHTCKue cnupanbHble ra-
nakTuku B Augpomepe u Tpe-
YyronbHMKEe, a TaKXe OKOno
noNnyTopa [AECSTKOB Kapnu-
KOBbLIX 3MNUNTUYECKUX U He-
NPaBuNbHbLIX ranaKTUk.

MECTHAA CHCTEMA
TANAKTHK

FanakTuka
s AHppomepne M 31
Lo « NGC 205

-.&\ \“\
e 5

M 32 . NGC 185

* NGC 147
FfanakTuka

8 TpeyronsHuke (M 33)

NGC 6822
2 o
Cucrema B Kure Cucrema
. 8 Croensye
ConHye

Uy

et

Cucrema 3

Manoe MarennaHoso
* obnako 8 3onoron Puibke

~ Bonswoe MarennaHoso
obnaxko 8 TykaHe

8 Cxynenrope * |

Cucrema’
8 Meum



Cdepuyeckre CKCNNEeHUS COREPXAT MHOrO JSNNUNTUYECKUX M
NUH3006pasHEIX ranakTUK, KOTOPbie KOHUEHTPUPYIOTCA K LIEeHTPY.
Tak, ckonneHue ranakTuk B co3ee3guu Bonocel Beponuku ume-
er auametp okono 17 MIMC. B Hem okono 30000 ranakrux.

'@

. Cxonnenue
o ranaxkTmk
> e B CO3Be3aum
Bonocw
Beponuknu

35




: o 50 e 36
B paccesiHHbIX cKONNEeHUaX NNOTHOCTb rANAKTMK HE3HAYMTENbHA.
Bnuxaiwee k HOM paccesHHoe ckonneHue—B cosee3nuu [lesbl.
Ha He6e oHo 3auumaer okono 120 kBagpartHbix rpapycos u
COAEPXMUT HECKONbKO ThICAY NPEUMYLULECTBEHHO CMNUPANbHbIX
ranaktuk. PaccrosHue pgo uentpa ckonnenus okono 11 MMC.
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CoBpeMeHHbIM acTPOHOMUHECKMM HUC-
cnepoBaHUAM AOCTynHa 4actb Becenewn-
HOW, HasbiBaemas MeTaranakTUkon.
OHa copepXuT mmunnuapabl ranakTUk.
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«'opauaa» Mmopensn

I3 mnpa. ner
t=0
Mopeas ¢ «miaaTo»
t-0< |«<— 50 mnpa. ner —] t=82
o mnpa.
Eyucnpymmaﬂ MOJaeJb net
H__':' | 10 mnpa. ner .-.h-:-..
“t=0 e t=0
CranmmonapHasa MOAeIb
BeuHocCTh
-t - —o0 t — +oo—>

3akoHomepHOCcTHM pa3suTusi BceneHHon usyualorcs nyrem nocr-
POEHUA KOCMOMOrM4Yeckux moaenen, OCHOBAHHbLIX HA npegnonoxe-
HuM, 4TO BewecTeo BceneHHom B Gonbwimux macwrabax pacnpe-
AeneHo OAHOPOAQHO, O CBOWMCTBA NPOCTPAHCTEA O[AMHAKOBBLI NO

scem HanpasneHuam. Mogenu paccuuTeiBaloTca ucxoaa us obuwen
Teopun oTHocutenoHocTu A. diuHwrenHa (1916 r.).

38




B 1922 ropny cosetrckuin marematuk A. A. Dpuaman Ha ocHo-
Be TEOPMMU OTHOCUTENBHOCTM BbiBEN 3aknioveHue, Yro Bcenen-
HAS HECTAUMOHAPHA, A JOMXHA PACLUMPATLCS MU CKUMATLCS.
B panbHenwem pasberanue ranaktuk (3akon Xa66na) 6bino

noareepxpeHo HabniopeHusmu. OTtkpbiTue pacwmperus Bce-
NEeHHOW SIBUNOCb HOBOW pPeBONnIOLUEen B GCTPOHOMUM.




Pacwupenne BceneHHoOM HOCMNO B3pLIBHOWM XapakTep M Haua-
nock ¢ o4eHb Gonbwon nnotHoctu. Mo runorese I'. A. Famosa,
B 31'ou COCTOSIHMM BELLECTBO ObINO HarpeTo AO Temneparypsbl

10°K & nepsyio cekyHay pacliMpeHUss U HaxXomunocbh B Ten-
NOBOM PaBHOBECUM C M3NyvYeHMEeM. 3aTemM NpPU pacLIUpPeHUM
NPOCTPAHCTBA Temnepatypa M3ny4YeHus Pe3Ko ynana. 40]




CnexTp PEenUKTOBOro U3ny4YeHus

X N

X\

2,7 K—uepHoTtenbHoe
10" U3ny4eHue

lo-ia t—
10" i
100 10 | 0, 0,01

Anuna eonHbl (M)

107" :
PapuoranakTuku

MHTEHCUBHOCTD MU3NYYEHUS

B 1965 rogy 6bino obHapyxeHo oHOBoe paguousny4eHue,
coorseTcrTeyiowee Ttemneparype okono 3 K. 3dro wusnyuenue
Ha3BaHo penukToBbim. OHO fBNSeTCS OCTATKOM NEpPBOHAYANb-
HOrO M3ny4YeHus B OXnaxadiowencs npu pacwupeHuu Mera-
ranakTuke, kotopoe Hauanocs 15—20 mnpa. ner Hasaga. @]



B nocnegHmue rogbel obHapyxeHa aveucrtas cTpykrypa Mera-
ranakTuku. B mecrax, rge su4elikuM nepecekaloTcs ApPYr ¢ Apy-
rom, obpasyioTcs rMraHTCKMe LENnOYKM U3 ranakTMKk M uX
ckonneHuin. OgHum u3 pyHpameHTanbHbIX cBoicTe BecenenHon
SABNSETCH €e OfHOPOAHOCTb, KOTOPAasl NPOSIBNSIETCS HAa Orpom-

HbIX MPOCTPAaHCTBAaX.

Ayeucras

CTPYKTYypa
MeTaranakTuku

42
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PacwupeHue BceneHHo#, ee 3Bo-
nioyus — rnaeHoe otkpuitue XX Beka..

COBPEMGH Hads KOCMoOonorua marepuanum-

CTUYHA no cBoeMy Ayxy. Bo scex koc-
- monoru4yeckux mopenax Bcenenwnas pac-

CMATPUBAETCA KAK MAaTepUanbHbIX MUP,

passuBawmmnca 6es «yvacrusa» 6oxe-

CTBEeHHbIX CUn. L

UcTtopus 60opbbbl Haykwu npc'nus .
_penuruosHbix npeacrasneHun o Becenen-

HOMW — 3TO UCTOPUS HENpPepbIBHOro OT- .

CTYnneHus pPenuruosHbix cpaHTasum ne-

pen Hay4YHOW MCTUHOM, K KOTOPOMX npu-

6nuxaer Hac 6e3rpaHu4HbIN npouecc
NO3HaHMUS. '
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Ouacunbm, npegHazHaYeHHbIHA
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