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Kocmoc — mpekpacHBbIi 1 OTIaCHBIH, TOMHBIH 3araJok U TaiH. 1 X0Ts MIoau KUBYT B
OeckoHeuHOH BeeneHHoH y)ke MUJITHOHEBI JIET, MBI ITO-NIPEKHEMY 3HAeM O Hell OeCKOHed-
HO Maino. brnaronaps 3Toif kHure y peOeHKa MOSBUIICS IIAHC YBUICTH HAIl KOCMHUYECKUI
JIOM MPaKTHYECKH Booumio. IIpekpacHble, mopakarone cBoei peanbHOCTHIO HILTIOCTpa-
I[IM IEPEHECYT €r0 Ha MHOTHE MIJITMOHBI CBETOBBIX JIET B MAJION3Y4Y€HHBIE TITyOUHBI KOC-
Moca, OH ToOBIBAaeT Ha BeeX M1aneTax COMHEUHOHM CHCTEMBI M MX CIyTHHUKAX, A TAKKe 1M0o-
3HAKOMHTCSI C COBEPIIEHHO Uy>KHUMH MHPAMH U, MOKET ObITh, HalJIeT OTBET Ha BEUHBIH BO-
MpOC — OAMHOKU JI1 Mbl BO BeeneHHoi.
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y pebeHKa jkellaHue elle NTy0xKe MO3HATh MUP, KOTOPBIH €T0 OKPY’KAeT, U COBEPIIATh HO-
BBI€ OTKPBITHSL.
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KOCMoc TaKOI/I 3araz[0qHLm BEJIMUECTBEHHO HperaCHHI/I U CMepTeJILHO

. ONACHBIN... 3/16Ch MOTYLIECTBEHHBIE CUJIBI PA3PYIIEHHs POKIAIOT HOBBIE &
MHUpBI, @ MHOTJA — MU caMy XH3Hb. MBI KUBEM B MECTE, KOTopoe :

. HaseiBaeTcs Bceenmennoit. O Hell MBI 3HaeM IOKa 6eCK0HeqH0 MaJlo,

HO IPH 3TOM MHOTHE YUCHBIE CUMTAIOT €€ OCCKOHEUHOM. it i R
Hama BcenenHas pomunach BO BpeMsl COOBITHS HEBEPOSTHOU pa3- il
pyLIMTENbHOM Ccuitbl — BO Bpemst bombioro B3peiBa. Ecim yro-to |

U CYyLIECTBOBAJIO [0 HEro, TO ObLIO YHMYTOKEHO B OIHO MTHOBEHHE.
MHorue MuiMapapl JIET MOcjie 3Toro Bo BceneHHoi nponcxom/mo \

. JIMIIb ONHO — O0pPa30BBIBANMCH M B3DHIBAIIUCH 3BE3/bl. DTU CBETOBBIC M

| IIPEACTABICHUS IMKIONMYECKUX MAacIITabOB Ceslid CMEpPTh U TO-

' TaJgbHOE pa3pyIIEHHE, OJHAKO MPH 3TOM CIIOCOOCTBOBAIIM IOSBICHUIO WS
«CTPOUTENBHBIX MaTepUaoB) Il CIyTHUKOB 3BE3 — IUIAHET. .
U Bor, TPUMEPHO 4,5 mupn et Hasaj TIE-TO Ha «3aaBOpKax» Bce-
JICHHOM B OJHOM M3 HE CaMbIX OOJBIIMX TAJaKTHK OKOJO HEOOJbIIOiHN
3BE3/Ibl POJMJIACH CKPOMHBIX pa3MmepoB IuiaHera. OHa omIMYajgach OT
a0CONMIOTHOTO OONBIIMHCTBA JPYTMX IUIAHET TEeM, YTO HAXOIWIach Ha
BEChbMa YIauHOM DACCTOSHHM OT CBOeH 3Be3npl. Ha 3Tol 1uiaHere ObLIO 3
HE CJIMIIKOM >KapKO M HE CIMIIKOM XOJOAHO. VIMEHHO TO3TOMYy Ha Heil &
CMOIVIO 3apOJUTHCS U4yd0 — KM3Hb. Korma sta *KH3Hb co3[ajla YelIoBeKa
pa3yMHOro, OH Ha3BaJl CBOIO IUTaHETy 3emiieil, cBoro 3Be3qy — CoiH-
1IEM, a POJHYIO0 ranaktuky — MieunsiM [lyTem.

B oToli KHHMre MBI OKyHEMCS B TPEKpPACHBIM W OINACHEHIINNA MUpP Ha-
meii BecenmenHoli. MBI nccnemyeM, Kak pOKIAIOTCS TaTaKTHKH, 3BE3IbI
U IUIaHETapHbIe cHcTeMbl. Mbl MOObIBacM Ha IUIaHETaX Hallel 3Be3AHOU

. CHCTEMbBI U UX CITyTHHMKAX, MMEPEHECEMCsl Ha MHOTHE MHIJUTHOHBI CBETO-
BBIX JIET B MaJIOMCCIIEAOBAHHBIE TIyOMHBI KOCMOCA. MBI NO3HAKOMUMCS
C COBEpUICHHO YYKUMH MHUpPaMH, KaK CMEpPTEIbHBIMU IJIS JKU3HH, TaK
U CyIALIMMHU Oe3rpaHuYHble BO3MOXHOCTU. MBI mpocieanm, Kak 4eno-
BEK CJeJIaj TepBbIe, MMOKa elle BeChMa POOKHE Iard 1Mo HCCICIOBAHHIO
KocMoca. M HakoHel Mbl 33JaJuMCsl U3BEYHBIMH BOIIPOCAMH YEJIOBEKa
Pa3yMHOTIO: OIMHOKH JIU Mbl BO BceneHHoW M Kak HallTH cebe MOm0OHBIX
cpenu OECKOHEYHBIX CKOIUICHWH TalaKTWK, 3BE3 M TUIAHET.




J10 TOTO
KAKTIOABUJIACh HAYEA

Hayka, usyuvanow,as Kocmoc, Ha3bl8aemcs acmpoHomueil. dmoil HayKol NblMmaauch 3GHUMAMbC
euje OpegHuUe ezunmste, 2peKu U PUHUKULYbL, npUuYem 6ce OHU O00ULUCYL 3AMEMHbLX YCNexos.
AcmpoHomus 0a8a.a 603MOHHOCMb BLILUCIIMb NOJONHEHUE 3630 Ha Hebe, 1Mo NoMO2al0 KAnu-

manam Kopabaeil OpueHmuposamsbcs 6 mope npu danrvrux naasarnusx. O0Hako npedcmagienus

0 Haulell naaHeme u KoOCMOoce 6 UeJloM Oblau 6eCoMa NPUMUMUBHbL. ACMPOHOMUSL KAK MOYHAS
HAYKa 603HUKLA JUUDb NOCJe NOABIEHUSL 00CMAMOYHO MOULHbLX cpedcmE HabLI00eHUs 3a KOC-
Mmocom (meseckonos, ACMPoOHOMUYECKUX 1ab60pamopuil ), @ makice nocie Hauiana ezo 0C80eHUS
uenoserxom. 060 cem amom u MHO20M Opyzom 6ydem paccka3arno Ha CMPAHUYAX IMOL KHUZU.
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(Hawa nnarera &

s maOrEX actpoHomoB CpenHeBe-
KOBbS HAIlla ILJIaHETa IIPENCTABIIA-
Jja coboii 1eHTp Bcesenwnoi,
BOKDYI' KOTOPOTO Bpa-

matorca u CoiHIle,

U Bech OCTaJIbLHOI

mup. OpHako,

YTOOBI OBITH Ta-

KUM IIeHTPOM,

y 3emiau I0JKHA

WMEThCSA KaKas-HuOyIb

omopa. IlosTomy HAaIIry

IUIAHETY IIPeJCTABJISAIN
KJIOYKOM CYIIIH, ITOKOS-

IUMCS HA TPeX OTPOM-

HBIX CJIOHAX, KOTOPBIE

B CBOIO OYepefib CTOSIN

Ha ILIABAIOIIEN B MOPe IUKJIOMUYe-
ckoii uepenaxe. Kocmoc ke Buzescs
CPeJHEBEeKOBBIM aCTPOHOMAM KYIIO-
JIOM C MUPHAJaMU 3Be3], CBETSIINAX-
¢ B JIYHHYIO HOYb. A HaJ 9TUM KY-
IOJIOM O0MTAIu Tepou W OOru.




bIM AipeBHHX LHBHAM3ALMHA
J10Ha K LlyMepa, HHBLUMM
perax pex Turp M EBthpar,

nnaHeta npeAcTaBasnach
W, KOTOPYIO CO BCex CTo-
OKpYyMaeT Mope. A csepxy
@ Yalum ObII0 pacnosioHeHo
JIHOe Heoo.

2L N1IeMeHH Maia, yaAUBHTENIbHO
0 M3y4yMBLUME ACTPOHOMMIO H JiBM-
@ 3Be3/], CYMTajM, YTO MUP NOKO-
Ha CNMHE TMraHTCHOH vepenaxi.
OTpaM{eHo B TOM YHUIe H B 3HaMe-
M ropocione Maia, npeAckasbiBas-
, 10 MHEHHID HeKOTOPbIX CoBpEMeH-
HccesoBaTeneii, rnéenb Haiew
eTbl B 2012 . OfjHaKo 30T roj
lieji, a rubesib Haiuei nhaxeThbl,
M Ha/IHYyHe FUraHTCKOH yepe-
, He NOATBepAHAaCh.




U HmepeCHo umo yeuﬁeﬂu ObL MbL 6 uJLJnomuHamopr ecau Ovl cyu;ecmeoeaﬂa 6030 3
HOCMb YJiemenmb Ha C8ePXMOULHOM KOCMULEeCKOM Kopab.ie om Haulell Beenennoil Ha 00- 3
cmamoyHoe paccmosanue? CmpaHHbvle CKONJEHUS KOCMUYECK020 2a3a, APKUe MOYKU HA |

L LeDHOM (POHe, A MAKIHCe CKONJIeHUS dMUX mouex: z0e-mo pedrue, 20e-mo wacmulte, Ciu- 8
P sarwuecs 8 edunoe ceeverue. Ileped namu — o&’na MPUALUOHHASL Yacmb BceseHHOlL.




Hawa rananTisa — Mneuniii Nyts @y |

OpnHa 13 ToueK BcesleHHOI IO CBEPXMOIIHBIM TEJIECKOIIOM IIpe-

BpaTuTCA B Hamry rajakTtuky — Mieunsrii IlyTs. 9To crmpa-
JIeBUJHAA TaJaKTUKa. Ke «pyKaBa», COCTOAIIVE M3 CKOILIEHUM
rasa, 3Be3THBIX CHCTEM M ILIAHET, BPAIIAIOTCA BOKPYT' €IUHOTO
TPaBUTAIIMOHHOTIO IleHTpa. MHOrMe U3 MCCIeTOBaHHBIX HAMU TaJIaK-
TUK TPUHAIJIEKAT K COUpajeBugHOMY THIy. HO ecTs u Apyrue:
SJUINIITIYECKNE, HeIIPAaBUJIbHEIE U JIMH30BUIHBIE.

Yucno ranaktMi Bo Bcenennoi
JOCTHraeT coven MUNAMApAO0B, M B Ka-
MA0H U3 HUX BpPALIAIOTCA COTHH MUANMapA0B
3Be3/. 310 OTHOCMTCA M K Haiued ranaxtike.
B oanoM M3 «XBOCTOB» Mneyworo Nyt pacno-
NlaraeTcA 3Be3fja €O CBOEW CMCTEMOW Npamer,
BpaLiawoLMXCA BOKPYT Hee. Ita 3Be3Aa NOAYYH-
Na hMA Connue, a cucreMa nnawer — CoHeykasn.
B ConHeyhyio CHCTEMY BXOJAT BOCEMb MOAHO-
LEHHBIX MAQHET U OfjHa KAPAMKOBAR, JNLIEHHAR
He TaK JJaBHO CTaTyCa NhaHeTb!.
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REO.THITIOV§B3PBIB

Yuenvie He mozym ckazamv moyHo, Kozda npousoules Boavuioil 63pvié: mo au 13,5 mapd, mo au

14,5 map0d nem naszad. Cama ama nozpeuwlHocmy «8cezo» 8 1 mapo sem KpacHopevuso ceudemelivb-

cmeyem 0 mom, HaCKOJbKO NA0X0 Mbl 3Haem Hauy Beenennyro. Ho Haunem cHavara. S

To au 13,5 mapd, mo au 14,5 mapo sem Ha3a0 MUKPOCKONUYLECKULL C2YCMOK IHepeUlL DA3MEPOM
W c 0Y1a804HYI0 207106KY 8 00HY MUJLUOHHYIO 00410 CeKYHObL NPeBpamuica 6 6eCKOHe4HO PaCcULU-
pawwyrca Beenennyw. Imo HeéepoamHoe no MOWHOCMU co0blmue yieHvle Ha36aau npocmo — &
Bonvuioll 63pvi6. il R g
Hecmompsa na 6ce omkpbimus 6 Qu3uke U XuMul, Mbl MOLHO He 3HAeM, No4eMYy U KAK Npou3o-
wen Boavwoil 63pvie. Ilonadobames uccaedo8aHUL MHOZUX CAeOYOWUX NOKOLEHUL, ¥MOo0bL No-
HAMb €20 NPULUHBL U PUIUKY. A noOKa yieHvle pa3eodam pykamu. Co2nacHo jHe XPUCUAHCKOT
penuzuu, Boavwoil 63pvie — meopenue Boza. Ymo i, na 2015 2. smo ymeepicdenue noka He6o3-
MONCHO HU n00MEepolumy, HU ONPOBePZHYMb.

3apoxaenne Bcenentoi @

Bousbimoit B3phIB ITOPOAMWI «IIY3BIPb» — 3 -
Halry BceleHHYI0. OTOMY <«IIy3bIPIO» CY-
SKJIEHO TIOCTOSAHHO PACIINPATHCA, IIOKa Ta-
JIAKTUKY He Pa3OHAyTCS Ha TaKue PacCTod-
HUS, YTO IIepecTanyT ObITh BuamMEBI. IIoka
MbI HAaXOAUMCS B HaUaJbHOU (pase 3TOTro

pacniupeHnA. C IIOMOIITBI0 HAIIIUX TeJIe-
CKOIIOB MBI MOKE€M H3y4YaThb TraJlJakKTUKHU,
HaxogAlecsa OT HaC Ha pPacCTosA-

HNU COTHM MHUJIJIMOHOB

CBETOBBIX JIET.
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L Cnycta 9 MApA net
i nocne boabLuoro B3pbiea —

& thopMMpoBanie ConHeyHoM
£ CuCTeMbl M NiaHeTbl 3eMan

PR Cnycta 300 MK et
flocle BosibLuoro B3pblBa — Hayano thop-
- MMpPOBAHMA 3Be3/ M FaNakTHK

=

NepBble cekyhab! Nocie BoMbLIOTO B3pbiBa —
3apoMiAele cy6aToOMHbIX YacTHL, CTPOHTENbHBIX
az «KHPNMYHKOB» AaTOMOB M MONEKYA



Haofcaaﬂ 36e30a 80 Bceﬂeunou npoxoaum CB0lL HUSHEHHDBLI YUK U3MEHeHUIL om poyfcaenuﬂ 0o}

cmepmu. dmom npoyecc Ha3vléaemcs 36e30H0l d600UUel. [[18 pasHbLX 36€30 OAUMeNbHOCb i
rcaafcaozo U3 9Mmanos 3604104UU pa3naﬂ U 3a6UCUM 6 OCHOBHOM OM pa3Mepos 36e30bL U BHEULHUX

om eHMe HOBOji 3Be3/ib!

1 a O]
HOCTeHeHHO HOH HeﬁCTBHeM CHUJIBL I‘paBI/ITa-
Uy aMopdHOe rasoo0pasHOe OOJAKO CIKH-
MaeTCdA, ABUKEeHNe YaCTUll B 06ﬂaKe yCKOpﬂ-
eTca. B ero meHTpe CTaHOBUTCS BCe Kapue,

MU BOT BCIIBIXHUBaeT HOBadA SBGS,ELa — HpOTO"- 'I:

3Besza. Ilocse sTOrO mMpoIece ciKaTUA 00IaKa:
OCTaHABJIMBAETCS. .

Jlio6an 3Be3/la HauHHaeT CBOIO MM3Hb Kak
X0J10/jHOE pa3peHienHoe 001ak0 Meni3pes -
HOro rasa, ocTapLuerocs 160 nocie bonb-
Luoro B3pbiBa, MO0 Nociie B3pbiBa ApYron
3Be3fibl (3Be3J]). [NaBHan ABMMYLLAA CHAa,
CTPOALLAA 38e3/y (BNpoueM, Kak W JLo0yIo
MIaHeTY WM ranakTHKy), — 3710 CMAa rpa-
BHUTALHK.




BoKpyr MHOTMX 3Be3[i 00pas3yloTes ILIaHeTAPHBIE CUCTe-
MBI [ HaraagHocTH IoKasaHa Hama CojaHeuHas
cucTeMa. B mpeicTaBieHHOM BHe HAIlla 3Be3[a —
CoJiHIle — BMECTE ¢ OKPY-KAIOIIMU ee ILIaHeTaMU
IIPOBEZIET OCHOBHYIO UACTh CBOEH sKM3HU.

Moracher an Contue?

Cetiuac CoJtHILYy IPHOIM3UTEILHO

4,5 mapn ser. IlpumepHO uepes

TaKOe K€ BPEMA y 3TOU B3BE3IBI

3aKOHUUTCA OCHOBHOE <«TOILIUBO» —

Bogmopon. OmHako OHa He IOTracHeT:

B DEAKIIMI0 BCTYISAT YTJIEPON W TeJIUii.

OmHaKO WX TeMIlepaTypa PeakIuy HaMHOTO
OoJibIlle, YeM y BOAOPOJA, II0ATOMY 3Besla 3Ha-
YNTETHHO YBEJWYUTCA B pasMepax W IIPEBPATUTCS
B KpaCHBIN TMraHT. KCTecTBEHHO, MPU 3TOM OJIM3-
JIesKalue K 3Besjie IJIaHeThl (BKJouas, HAIPUMeED,
u 3eMJii0) Jub0 YHUUTOMKATCHA, JIUOO IMPEBPATATCS
B IIbLIAIOIINE KaMeHHbIE IIaphl.

AL S 0T KpacHoro rurakta (~_
I CBEPXHOBO/ 3Be3fe ‘-

o “;11'  Nlocsie B3pbIBa Ha MecTe NorueLuei 38e3fibl
= R 0CTAeTCA ee orojeHHoe AApO, OCTbiBalo-
S g llee W npespaliarolieecn B Genoro Kap- B cocTosHMM KpacHOro TUraHTa HHI

JMKa pa3MepoM C 3eMio. OflHA 3Be3[a He 3a/[epKUBAeTCA JOJITO.
Peakiusa COKUTAHUS TeIWA U YTJIEPO-
- " e JIa HecTaOWJIbHA, a MX 3aIlachkl Ha Ka-
ot e : : SKJIO 3Be3/le CPABHUTEILHO HEeBeIUKH.
RS _ T T R |  Pano uiau mo3gHO 3Be34y Pas3phIBAET
: ; 8  CO CTpAIIHON CHUJIOH, IpeBpallaoIei
B IIBLIb IOCJIEIHVE OCTATKU IIaHeTap-
HOU CHCTEMBI. OTO SBJIEHUE HA3BAJIU
CBEPXHOBOM 3BE3MIOM.




HAYAJIO

F iy

Mui yoice paccmompent 360U UOHHBLIL NYMb, KOMOPOU CYHIODeHo Npoimu Ka-
JHc0oll 36e30e Hauwell Beenennoil, a emecme ¢ Hell U Kax 0ol nNiaHemapHoil cucme-
Me, 3agucsauieit om 36e30bl. Kak e 3aK0HbL 960104 UOHH020 nYymu 0eilcmeosaiu
no omHoweHu k Hauteil 36e3de — ConHuy?

IIpumepHO 4,6 MIpA JeT Hasal B OLHOM U3
«PYKaBOB» HAIleW TaJaKTUKU IIPOU3O0IIes
B3PBIB OUEPEIHON CBEPXHOBOW 3BE3[bI. ¥ Iap-
Has BOJIHA OT STOTO B3PhIBA PACIPOCTPAHMU-
JIach B KOCMUYECKOM ITPOCTPAHCTBE U yAapIIa
B TOM UHKCJE U IO 0JIM3JIeKAINeMy rasorbLie-
BOoMy oOJsiaky — Oyayieir CotHEUHOI cucTe-
me. MaJjio Toro, 4To 4acTUIILEI PAa30PBABIIIEHCS
3Be3/Ibl 000TATUIN 3TO 00JIAKO JOIOJHUTEh-
HBIM «CTPOMMATEPUATIOM», TaK eIle yaapHas
BOJIHA TaK CiKaJia 3TO 00JIaK0, UTO OHO HAYAJIO
crymarhbecd. 3aTeM 3apaboTajm 3aKOHBI I'pa-
BUTAIUM: O0JAKO HAYAJO 3aKPydYMBAThCA U
IIpeBpamiaThCs B AUCKOOOPA3HYI0 «3aTOTOBKY»
HOBOM 3BE3JHOWN CHUCTEMBEI.




NosBekke Conhua

CIirollieHHOe TpaBUTAIIMEH AApPO OyAyIlell CHCTeMBbI
Bce OoJibllie 1 0OJIbIIle HarpeBajioch. HakoHeIl, Ipu
ncnemnessAiomei remmeparype (6oaee 10 maa ‘C) maua-
Jlach TepMosaepHas peakiusd. Bo BceaeHHOIT BCITBIX-
HyJa HOBasA 3Be3ga — CoOJIHIIE, TEIJI0 TepMOSAAePHOI
peakIuu KOTOpPOi uepes MUJIIMAPILI JET CO3JacT Ha
Halei IIaHeTe Xus3Hb. COJIHIE IMOTJIOTHIIO OKOJIO
99 % wmacchel GBIBIIIETO ras3onbLIeBOro obsmaka. Ocras-

mragcd Macca IPOZOJIMKaIa BPAIIaThCA BOKPYT MOJIO-
Ioi 3Be3nbl. V1 BHOBH Hayajia pabOTAaTh TPDABUTAIIUA.
IlocTemeHHO MeJIKME€ YaCTUIBI COMBAJUCH B KOMKM,
Bce Oosiee u Oosiee KpymHbIe. Tak 00pasoBaIuCh AApa
Oymymmx IUIAHET.




HJIAHETLI
CI/ICTEMI)I
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: Hazuemy Comugy 0K0J10 4 5 mpa Jaem «om po@y» u om-

B nyuwerno emy npupodoil U 3aKOHAMU MePMOLOePHOllL
pusuru ewe npumepro cmoavko xe. Hawa Conneunas |
cucmema emecme ¢ naAaHemoil 3eman Kax Ovl 3acmbulia |
P s «cpedHnem 6o3pacme» — CmMadbuJbHOM, OMHOCUMELb-
g 10 01a20N0NYYHOM U CPABHUMENLHO 0€30NACHOM. S
' [Ipu oopasosarnuu Haweil ConHewHOlL cucmembl ezKue
¥ 203bL NPU BPAULCHUL 2430NbLILEE020 001K Y leTe Nl
HQ OKPAUHbBL cCUCMeMbl, U mam 00pa306aiucs 4 za3oevie
E naanemui-zuzanmor: FOnumep, Camypn, Henmyn u Ypan. ¥,
t A g0au3u ConHUA CKOHUEHMPUPOBALUCy MAdXCeible KAMEHU- \
S cmble MuHepavl U coe0urernus memannos. M3 nux cpopmu-
POBaNUCy NAAHembL 3eMHolL epynnbl. Hx makce 4: Meprkypuil,
Benepa, 3emas u Mapc. [[ns 06pasosanus naanemam noLadoou-
Ja0cv npumepro 100 man sem nocne mozo, kak 3axceaoco Conrnye. e
OmadenvHozo ynomuHanua 3acayxusaem I1aymon, paujaroujuiica Ha S
nepugepuu Coaneunoii cucmemvt. Panee on cuumaanca naanemoit. I1o co-
B8PeMEeHHOLL e KAACCUPUKAYUU YUeHbLMU-acmPOHOMamMU I1aymon ucKaio4en
U3 cocmasa naanem u 6xo0um 6 zpynny HebecHvlX mes — KapJauKo6blX NiaHemn.
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Mepyphi

HEBECHDIX TEN CONHEYHOR CHCTEMbI. 8
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