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2. OTKpbITUE

- Netom 1967 1. B KeMBPUIKCKOM | peuTeTe: HOBBbI//
pagmoTteneckon, cneuwanb‘ or EHHBIA < : A5151 O4HOM
HaGniojaTensLHol 3aia4u ‘MepLaHuil KocMUdeC i 0B. HoBbIl

paamoTeneckorn no3s '
MepBble OTYETIMBO PasAUYMMbI
HOs1I0ps 1967 T. acnizlpaH‘rKom tceM6pwJ,>Kct<ow rpynnei. Vlmnynb bl cregoBan OgvH 3a
APYIMM C YETKO BblAepXKMBaeMbIiM nepmo,u,om B 1,34 ¢. BO3HUKNO NpeanonoXxeHme o
BHE3EMHOW LMBUIU3ALMUMN - 3TO OKa3anocb HEBO3MOXHbLIM. CTaHOBMNOCb O4YEBUOHbLIM, YTO
NCTOYHMKN N3NTYHEHUS SABMSIOTCA €CTECTBEHHBIMU HEBECHBIMU TENAMM.
.~ TepBas nybnunkaumsa kKemMOpuaXKCKon rpynnbl nosisunack B gespane 1968 r.. n yxxe B HEW B
! Ka4yecTBe BEPOATHbIX KAHAMOATOB Ha POSib UCTOYHUKOB NYNbCUPYHOLLErO N3NYyYEHUS
YNOMUHAIOTCHA HEMTPOHHbIE 3BE€3Mbl.
I/Il\/leromﬂ 3Be30bl, UX Ha3bIBaOT Ledengamm, Co CTPOro NnepuoanyeckumMmn Bapnaumnsamm
bnecka. Ho oo nynbcapoB HMKOr4a elle He BCTpedanuch 3Be3bl CO CTOSMb KOPOTKMUM

NepuoaoM, Kak y nepBoro "keMbpuaxckoro" nynbcapa.



3. Buabl 38€3a

nNpoTo3Be3aa npespallaeTcs B Hopmaanyro 3Besny.
a) HopmarnbHble 3BE3Mbl

BOEV NOX0oXu Ha Hawle CorHue: 3TO OrpOMHbIe LWapbl OY4EHb
ropsyero ceetsiuerocs rasa. Pasnunymne — ato uBeT. ECTb

| bl KRacHoBaTble uUnn ronyboBaTkle, a He XenTble.

asnun4yaroTcs 1 No SPKOCTU, U No Briecky. [oyemy e 3Be3abl Tak

0 cBoel apkocTn? OkasbiBaeTcs, TYT BCE 3aBUCUT OT MacChbl 3Be3bl.
TBa, conepmameecq B KOHKPETHOW 3Be3ae, onpeaensieT ee UBeT N bneck,
e& a TakKxXe TO, KaK brieck MEHSIETCSI BO BPEMEHM.

6) MMraHTbl N Kapnuku

: _ I/IBHbIe 3B€3/1bl OAHOBPEMEHHO 1 caMble ropsiyve, U camble sipkue. Boirnagar
OHﬁenuMM urn roniydosaTbiMn. B NpOTMBONOMOXHOCTL UM 3Be34bl, 0bragatouwme
“HebonbLLon Maccown, Bcerga Hesipkn, a LUBET UX — KpaCHOBATLIMN.
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R HaLL¢ 6e eCTb KpaCHble N OpaHXeBble.
=Yl x,ce.oew XXU3HN, U rmrém MOXET

"noxuroro BospacTta” &

OpHako cpean o4eHb SAPKUX 3BE:
[MraHTamy n Kapnukamu 3sesfbl ObIBS
B KOHLIE KOHLIOB NPeBpaTUTLCH B

B) XKn

BpaLLieHis
eBIHE. -

XopAT K
1 38€305

O6blyHag 3Be3aa, Takad, kak ConHue
B renum B s4epHou ne

Mocne Toro kak 3Be3aa M3pacXopn

nepemeHbl. Bogopoa HauymMHaeT

w Hu,e SKUSHN
. o yracator.

3Be3abl bonee CKPOMHbIX pa
CXKMMaITCS, NpeBpaLlasch

[Mo-BuaMMOMY, NOYTU BCE 3BE3AE
CKOMMEHUS UHTEP
MCKIMIOYUTENBHO KPacKBbI KaK @
CKOMMEHWUIA: OTKPbITbIE U LI

LLIAapOBbIE-CKOR
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1) OTKpbITbIE 3Bé3LI,HbJe CKonneHmél;"' S
CaMbIM 3HaMeHVITbIM OTKprTbIM 3BE3AHbIM CKOMIEHNEM FlBJ'IFHOTCFl |_|J'IeFI,EI,I:>I M. CeMb ceCTep B
co3Be3,u,M|/| Tenbua, OOLLEE KONWMYECTBO 3BE3/, B 3TOM CKOI‘IJ‘IeHVIVI — rue TO Memny 300 7] 500
" © M BCE OHW HaxOAATCA Ha y4acTke pasmepom B 30 CBETOBbLIX.IET-B ﬂonepequKe WHa - o
“PaccTosiH1M 400 CBETOBBIX JIET OT HAC. MAesab — 370 FUMKYHOE OTKPLITOE 3BE30HOE OKOI'IJ'.IQH [ ,.
1 ropasno Gorblie MOTIOABIX; YeMm: CTaprX B 6one_? - ;'f"; ¢

-CTapbIX CKOMNJIEHUSAX 313' bl NOC eneHHo OT/J,aJ'IFHOTCFI Lpyr OT p,pyra : i
HeKOTOpre 3B€30HbIE rpynmel H nabo ynepmmaamcg BMeCTe ‘-ITO le Ha3bIBal-0T
Besu,Hbuvm aCCOLI,I/IaLWIFIMI/I W e |

O6na|<a B KOTOPhIX 06pa3 , CKOHLIE TpVIpQBaHbI B ,um’:Ke ‘Hamem T an@wﬁm

~ \ e) Waposbie 3B€3,£I,Hbl CKOI'IJ'IeHI/ISI . i R

B I'IpOTI/IBOI'IOJ'IO)KHOCTb OTKPbITBIM, LLIAPOBbIE CKOMIEHUS] I'IpeJJ,CTaBJ'IFIIOT co6" Wotes .
. MMOTHO 3anoSHEHHbIE 3BE3AaMt: O ‘ :
. B I'IJ'IOTHO Ha6l/ITbIX LieHTpax 3TWUX CKOMMeHWii 3Be3fbl Haxo,qﬂTc;I B TaKOVI 6n|/|30 % o;:LHa |<
,upyrom 4TO. .B3aVIMHOE TATOTEHWNE. CBA3bIBAET UX OPYT C npyrouvr o6pa "KOMI'IaKTHble
§i NBOViHble 3Be3;u:| e . . PR
UJaposble CKOMMNEHMS HE pacxoaaTcs, nommy 4yTo 3Be3,£I,bI . 4
| ,cmnm ‘OueHb TecHo. LLjaposble 3Be3/iHble CKORIEHNS HabnogatoTca He TOJ‘IbKO BOprr HaLuem "',"
raJ'laKTVIKVI "HO U BOprI' OPYrnx ranakTuk mo6oro copTa ' =

-' .. -.



e : . }N) I'Iynbchyrou.Lme I'IepeMeHHbIe 3Be3p,b|

HeKOTOpre VI& Ham6onee ﬂpa_BI/IJZlI:?HbIX. I'IepeMeHHbIX 3Be3/:|, nynbcmperT CKNMAsCh U cHoBa |
yBeJ'IVIHVIBaFICb Havr6onee I/I3BeCTHbII/I TUR: nono,6Hb|x 3Be3 — uecbewnbl 9T0 3BE3bl CBerFVIFaHTbI
B npouecce nynbcau,mm ued)emp,bl Kak. nneu.;anb u:Temneparypa ee I/I3MeH$|}OTC$I yTo

Bbl3bIBaeT 06mee M3M9HeHvle ee 6neCKa -

-
‘e

Y

v

fs v
e ‘. -
. ‘ S

MprmepHo I'IOJ‘IOBVIHa BCEX 3§é3,u, HaLLleI/I raJ'IaK'I'I/IKI/I ﬂpMHa,qnemMT Kﬂ,BOMHbIM cuctemam,
Tak uTo ABOVHbIE 3BE3Abl, Bnel-rme BerMa pacnpocTpaHeHHoe.
[1BOVHbIE 3BE3/bl YEPXNBAIOTCA BMECTE B3aUMHBIM TAroTeHeM. Obe 3Be3p,b| [BONHOWM
CMCTEMbI BpalLlalTcs no C-JJ'IJ'IVII'ITI/I\-IeCKVIM op6uTam BOKpYT.HEKOTOPO TOUKMU. [JBOMHbIE
3B€3/bl, KOTOPbIE MOXHO YBUAETH Pa3AenbHO, Ha3blBaoTCS BUAVUMBIMU ABONHBIMM.



|<) OTKpblee ,EI,BOI/IHbIX 3Be3p,

L-Iau_\e Bcero ,EI,BGI/IHbIe 3Bea,£|,b| onpe,qenmomﬂ gm6o no Heo6b|qumy JJ,BI/I)KeHVI}O 6onee s
ﬂpKon 13 ,u,Byx_ nvl6o no vix: COBMeCTHOMy cneKpr Ecnir kakas- HVI6thb 3Besfa COBepLuaeT
‘Ha He6e per IpHEIe: K0ne6ava aTo o3HaqaeT 4TO y Hee eCTb HeBVI,EI,VIMbI]/I napTHep Toraa
FOBOpFIT ‘-ITO .-o ac*rpOMeprqecxaﬂ jJ,BOVIHaﬂ 3863,[!,8 Ecnm

: p,pyrom ce CBeT 6yﬂeT ,EI,OMI/IHI/IpOBaTb l/I3yquvr ' WHBIX- 3B€3/J,
3TO e,EI,I/IHCTBeHHbII/I npﬂlvlom cnoco6 BblqmcneHm:l, 3 /;;Hblxmac;c. .

g R n) TGCHbIe p,BOMH ie. 3Be3,£l,b]

e B cmc‘relvle' ¢ KO paCI'IOJ'IO>KeHHbIX L'I,BOI/IHbIX 3

T :paCTﬂHyTb Ka Kayto-13 HIX, npmp,aTb =17} ¢0pmy rpyu.ll/r ECJ'II/I TaroreHne ,EI,OCTaTO‘-IHO CUMBLHO,
: HaCTynaeT Kpmmqecxmw MOM: ‘j,korp,a Bel].l,eCTBO HaqMHaeT yTeKaTb 'C OAHOW 3BE3AbI U |

na,anb Ha p,pyryto '
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o6ev1x 38€34, nepelvlel_uMBaeTc;u 4 chBaeTc;r B Luap BOprI'

- ' ﬂByX 3Be3,u,Hb|x ﬂp,ep ‘ : :

O.u,Ha 3Be3,qa pacmmpﬂeTCﬂ TaK;:4To, anonHﬂeT CBom nonocn:

STO o3HaqaeT pas,u,yBaHme Hapy»(Hblx cnoeB 3B8!
HaquT 3aXBaTbIBaTbCFI ,qpyrom 3393,11014 I'IO,D,‘-II/IH IACh ee TFII'OTeHI/HO STa BTopaﬂ 3se3na
SR 6eﬂbn/| KapnMK e : =

s ST M) HeI/ITpOHHbIe 3Be3,u,b| : S .
rlﬂOTHOCTb H'el/ITpOHHbIX 3Be3u I'IpeBOCXO,EI,VIT naxe I'IJ'IOTHOCTb 6enb|x KapJ'lVIKOB [Momnmo
' HEcrbIXaHHO: rpovvlan,mom NAOTHOCTH, HeVITpOHHbIe 3Be3ﬂ,bl obnapaloT elue ABymS OCO6bIMVI
5 i CBOI/ICTBaMVI - 31O 6b|c:Tpoer Bpal.ueHme n cwanoe MarH1THOe norie:

' Ha 1A3. 3Be3£l ropas,u,o ﬂpqe ke

.

B3aMMHble CVIJ'IbI TFII'OTeHVIFI CTpeM‘r'ITCFI ¥,

I 4O TOFO MOMEHTa, Korga ee MaTepMan I
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Ka!,u,echByroT ,u,pyrme CBerHOBbIe Q10|<a H nonHe SICHO YTO OHY HaqMHaroTc;l C-Benbix.

' KaprnKkos B ﬂ,BOI/IHbIX CI/ICTéMaX 3aTeM Cﬂtl,yeT B3prB CBerHOBOI/I u BCA 3B€3,El,a I'IO- s

BVI,EWIMOMy, HaBcerga 'a3py|.|.|aeTc;| CBerHOBaFI COXpaHFIeT CBOI-O Machmaanyro ﬂpKOCTb
. JINb OKOJ'IO Mecsm,a a ' 3daTem Hel'lpeprBHO yracaetr. OCTaTKI/I CBerHOBbIX S O,EI,HI/I I/I3
‘ CI/IﬂbHeVILLII/IX I/ICTOQHI/IKOB pa,DMOBOﬂH B HaLLIeM He6e PR fe o ‘.

-

A e R ..C):Kp‘_a6:OBI/I,EI,HaF! TYMaHHOCTb,

OanH us’ CaMbIX Mssecmux OCTaTKOB CBe.pXHOBQI/l Kpa6OBI/I,EI,Haﬂ TYMaHHOCTb, 3Ta -
TyMaHHOCTb —octaTok CBEPXHOBOW, Kﬂropyro Habrojanu n onmcanw B 1054 r. KI/ITaI/ICKI/Ie
* aCTPOHOMBbI. ‘OHa umeet cbopmy oBarna c' HepoBHbIMY Kpaswm HI/ITI/I CBeTFILLl,e.I'OCFI rasa.

. HAMOMMHAIOT. CETb, HABPOLLIEHHYIO, Har ‘0TBEpPCTUE Kor;@ aCTPOHOMbI OCO3HAIM, YTO
wnbca bl R3TO HeMTpOH CBerHOBbJX MM €Tano ACHO, YTO NcKaTb Nynbcapbl Haao* I/IMeHHO

$ ‘ B Tamx OCTaTKaX Tna. KpaGOBu,quou TYMaHHOCTH.
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: . 4. KaiCTBeHHbIe XapakTepUCTUKN 3BE3% ?
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a) CBemMoCTb  “ " ._ o
- : '
3pe3abl Gansie v rogyGe

- - . . -
[lo cBOEN CBETUMOCTU.3BE3AbI OMEHD CUMbHO pasninyarTcs. ECTb ;
. # g ' ® :
GTU KOTO

csepxrmram;él. Ho GonbLlunHcTBO 3B/ COCTaBIAT "Kapjjylm'ﬁose
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Temnepatypa onpgeae Q eKkTp. OYeHb ropsuvie 3Be3ebl MeT benblii
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NckniounTe hopmauuo gaet n3ydeHne CrekTpeB 3Bes.
XapaKkTepHOW OCOBEHHOCTBIO 3BE3AHbIX CMIEKTPOB SBMAETCS elle Hanmyme y HX of
KOSINYEGTBE 10rMNOLLIEHUS, MPU eXallyX pasfimyHbiM aneMmeHTam. To
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yenexu ﬂu,epHom {Thyj31ky NO3BONWIMN PeLLITb NPOGIIEMY UCTOUHIKOB 3BE3[HOW SHEPTUN.
Tam,gl\h I/ICTO‘—IHVIKOM FB{IHFOTCFI TepMOsiiepHbIe peaKLuy CUHTESa, MPONCXOAsLLMeE B HeApax
«086311 npm I"OCI']O,EI,CTBy}OLLI,eI/I Tam OYeHb BbICOKOII TEMMepaType.

. o &*“4‘ Nyl

PR ‘ ?;' " e W Q ’%' : \-u‘% o : ¥
e 6. 3_BOJ'HOI=I,I/IFI 3Bes T

Y
~

ro paHHroro CTa,umo CBOEW 3BOsoLUY, npOTOféau,aM HY>HO
Cp&BHVIT@J‘IbH MHOI’O BpPEMEHMN.
: O3MO>KHOCTb Ha6nmn§Tb NPOTO3BE3AbI Ha

-’Q l'ITI/}}-féCKVIX I/I n‘gdbp ACHBI) 8 X A"ﬁOMHaH FIpK@CTb B AVIHWI
{§ | nbmuieM cngl?Tpa AF ,
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" HayHET CKMMaTLCS, a TEMI

'OKasaBLUMCb Ha TIaBHON nocnep,OBaTeanocm n nepeCTaB C>K|/Il'aTbCFl 3Be3na unnTeano
3 M3ny4aeT NPaKTUYECKN HE MEHSA GBOEro MONOXEeHNs, Ha.umarpalvnvle «cneKTp S
- CBETMMOCTb». E€ usnyyeHue no,u,p,e?pmmsaeTCH TepMOsiAePHbIMIA peaKuMﬂMM i ';_
Bpelvm npe6b|BaHv|s=| 3Be3,lJ,bI Ha I'IOCJ'IeLI,OBaTeJ'IbHOC'TI/I onpep,enﬂemﬂ ee

ey anom MaccoW.: 2 !
T «Bb|ropaHV|e» BOJOPOAA M TOMBKO B, ueHTpaanb1x 061 TﬂX 3Be3,£l,bl |
“UT0 e Npon3oinaéT co 3E 33[1C Cb BOAOPOA, B.€6 Hape «Bb|ro§§1 ™. ﬁlﬂpo SBe3JJ,bl
bILLATHCS. O6p53yé‘rc OYeHs: TW10THAS .
ropﬂuaﬂ obnacts, — q. 3Be3 bl «pas6yxaeT» [ H»aquT «CXOE,VITI:» c

OKa3b|BaeTcs=| YTo 3Be3p,b| FUraHTbl c MEHbLUNM con,epmaHmeM TFl)KeJ'IbIX 3ne |
' MeTb Mpy OJJ,VIHaKOBbIX pasmepax Gonee BLICOKYHO CB(éTVIMOCTb _




