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APXEOACTPOHOMMA

3BE3/bl

B npeBHeernmnerckux rpoOHUIAX, Yeii BO3pacT HACYNTHIBAET
4 ThIC. JIET, OOHAPYKEHBI 3ara 0YHbIe ACTPOHOMHYECKIE
rabanipl. Kakum Morao ObITh NX HazHaveHnmne?

Capa CarimoHc 1 Daun3abet Tackep

TUIIETCKUU ropoj ManmaBu HaxoputTca B 290 KM
K CeBEpo-3amnajy oT 3HAMEHUTHIX XpaMoB JIykco-
pa ¥ He OTHOCUTCA K MeCTaM NaJOMHHUYECTBA TYy-
puctoB. OgHako B Mae 2013 . ogHa u3 Hac (Capa
CamiMoHC) oTnpaBuiach Tyaa BMecTe ¢ Po6eprom
KokpodTom (Robert Cockcroft), HayuHnbsimM coTpya-
HHUKOM CBO€U J1abopaTOpHUH, B HAJEMK/E CBOMMH IJIa3aMH YBUJETH
OJJHY U3 JPEBHEUIIINX B MUP€ ACTPOHOMMNYECKUX 3AITUCEN. ITOT JIOKY-
MEHT, OIIMCAHHBIN JIUIIb B O0IIUX YepTax, JeUCTBUTEIbHO HAXOAUJI-
cd TaM, HO, K U3yMJIEHHMIO UCCJIeJOBATEeIEN, OH He ObLII €JMHCTBEHHBIM.
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®pazmeHm acmpoHomuyeckol mab/iuybl 803pdcmom 4 meic. 1em, 06HapymceHHoU 8 Ezunme Ha 8HympeHHell cmopoHe KpbluKU 0OHOU
u3 2pobHuUl. Ha Hem u3obpaxceHsl HebecHble 60xecmead (KpynHele duzypbl) U hpedHasHAYeHHble UM NOOHOWeHUS (20pU30HMA/IbHAS NO-
/10ca nocepeduHe). B K0/I0HKAX pdcno/10iceHbl HA38dHUSA 38€30, 3d KOMOPLIMU ACMPOHOMbI HA6/1100d/IU 8 MeyeHuUe Hede/u.




ApxeoacTpoHOMMA

Capa CaiimoHc (Sarah Symons) — accucteHT npodeccopa YHuBepcuteTa MakmacTepa U 4UpeKkTop
MnaaHeTapua uM. Yuabama MakKkannimoHa B OHTapmo, rge oHa 3aHMMaeTCA UCTOPUEN HayKu 1 paspa-
60TKOM MHHOBALIMOHHbIX METO/,0B B negaroruke. Ee nsbickaHnam B 061acT acTpoHoMum /ipeBHero
Ervnta okasbiBalOT NogaepsKKy }ypHas Social Sciences v CoBeT No ryMaHUTapHbIM HayKkam KaHagpbl.

Jnusabet Tackep (Elizabeth Tasker) — goueHT YHUBepcuTETa XOKKANAO B ANOHUM. 3aHUMaeTCA
pacnpocTpaHeHneM Hay4HbIX 3HaHUI U UcCAeA0BaHUAMM 0Opa3OBaHWA ra/lakTHK, 3Be3/, U Naa-
HeT B paMKax CO3/,aHHOM C MOMOLLLbIO KOMMbIOTEPHOr0 MOAEe/IMpOoBaHuA BcesieHHOM.

«f1 By TeKcT!» — BoCKIMKHYJ KokpodT, nmpunas
K BBICTABOYHOM BUTPHHE, OrpaskJaolleil rpoOHUILY
B IIeHTpaJbHOM 3aJjie My3ed fpeBHocTel ropoga Maj-
JaBU. VI30rHYBIINCH, OH IBITAJICS PACCMOTPETH 00-
PaTHYIO CTOPOHY INPUNOAHATON AepEeBAHHON KPBIIII-
ku. CaliMOHC HampaBHWJIA JyY CBOEro KapMaHHOI'O
¢doHapHKa HA TOHKYIO IIOIIEPEYHY 0 PEUKY, CKPEILIAB-
LIyI0 IJIOTHO IIpUJEralomue ApyT K APYTY JepeBAH-
Hble ITaHeJU. Bea miaHka 6blla IOKPBITA UBAIHBI-
MU ueporiudamMu — Ha3BaHUAMU 3Be3/. M CaliMoHc,
u KokpodT cpasy HOHAIU, YTO OHaA IpeACcTaBJIA-
eT co00U YacTh eIlle OJHOU JpeBHEeH acTPOHOMHYE-
CKol 3anucu. [Io HUX HUKTO He IIPHAaBaJl 9TOU IJIaH-
Ke 0cO60ro 3HA4YeHUsA, CUYUTAA, YTO €€ NPUKPEITUIN
K YHUKaAJBbHOMY capKo@ary I10 oIrnoKe.

BriepBrle 3arajjogHble TabJIUIIBI HA capkodarax ap-
XeoJIOTH OOHapyXuiau B 1890-X IT. BO BpeMs pacKo-
IIOK MHOT'OYHCJIEHHBIX MOT'UJI BOJIIM3U roposia ACbIOTA.
BCKpBIB HECKOJIBKO capKo(daros ¢ MyMUSMHU IIpeACTa-
BUTeEJIEM MECTHOM 3HATH, OHU YBUJEJU HAa BHYTPEH-
Hell CTOpOHe KpBIIIeK He BBIJEPMKKH U3 PEIUTH03-
HBIX TEKCTOB, KaK B OOJIBIIIMHCTBE JPEBHUX €rUIleT-
CKUX 'POOGHUIL, 2 HeOObIYHbIE TAOIUIBI C HA3BAHUAMU
3Be3]], yKa3bIBaIOlIMEe I'0J0BOE IlIepeMellleHUe 10 HeOy
HEKOTOPBIX U3 HUX, Hannpumep Cupuyca.

Kak uctopurk Hayku CaiimoHc nociegHue 20 jiet
3aHHMaJjlach KaTaJIoTU3allded M aHaIu3oM JdTHUX
acTpoHOMUYecKux Tabuuu. I[lo-pasHoMy pacroja-
rad oTAedbHble (GparMeHTHI, yAAaJOCh COCTAaBUThb
TOJIBKO 27 TabJyUI: OJHA M3 HUX YyKpallaja II0TO-
JIOK Xpama, ocTajbHble IPUHAJIEKAINA I'POOHULIAM.
BoabIIMHCTBO Ta6IUIL faTUPYIOTCA npuMepHO 2100 1.
o H.9. M3y4yasa aTH U ApyTHUe IpeBHUE HepOIIN(BI

CTU KpbIlWeK capkoq)aros ‘-IeTpreXTbICFl‘-Ie/'IeTHeﬁ AABHOCTHU.

OCHOBHBbIE MNO/1I0XKEHUA

B /lpeBHMe ernnTAHe npugasa/iv 60/1blLoe 3Ha4YeHWe NepemeLLeHNIO 3Be3/ N0 HOYHOMY HebocBoAY.
m Pe3y/bTaTbl UX HabOAEHWI 3anMcaHbl B aCTPOHOMMYECKUX Tab/IMLaX — CXemax, BbICEYEHHbIX Ha BHY TPEHHel MoBepXHO-

u AOHFOE BpemMA CHMTa/10Cb, YTO 3TU T36/]VILI'bI nrpa/ziv po/ib HacoB 4/19 pe/IMrMO3HbIX Ll'epeMOHVIl‘/'l, HO HegaBHUE Ucc/1ea0Ba-
HUA AaOT OCHOBAHUA MO/1aratb, YTO OHU CKOpee C/TYyXKU/IM NYyTEBOANUTENAMU ANA YCOMNLINX B 33I’p06H0ﬁ KU3HU Cpean 3Be34.

Ob ABTOPAX

3se30Has mabauya, uzobpaxieHHas Ha npedsidyuieli cmpaHu-
ue, sbicmas/ieHa 8 my3see TIOOUH2EHCKO20 yHUBepcUmemd; OHa
yKpen/ieHa Ha cmeHe Had 2pobHuuell, Komopyo OHa yKpawd/aa
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ApxeoacTpoHOMMA

U HCIIOJIB3Ys CJIOFKHBIE IIPOrpaMMBbI JJIs MOAEINPOBa-
Husg COJTHEYHOU CHUCTEMBI, OHA HaaeeTCAd BBIACHUTD,
KaK 1 3a49€M APEBHUE ETUIITAHE COCTABJIAJN TaKHUE
Ta6J'II/II_H>I " KaKUE€ METO/AbI Ha6J’IIOIIeHI/IH OHMH OJIA 3TO-
T'0 UCII0JIb30BaJu. [Ioka ee BBIBOABI CTABAT 110 COMHE-
HHE OGH_ICHPI/IHHTBIC B3IJ1AAbI HA TO, JJIA YE€ro €ruil-
TAHE 3II0XU CPC)IHCI"O ImapcTBa COCTAaBJIAIN TaKHE
Ta6.HI/II_II)I. Bo3MO0OkHO, B KOHEYHOM CUYETE €€ pa60Ta
IIOMOKET BBIACHHUTDB, YTO APEBHEETUIIETCKUE aCTpPO-
HOMBEI 3HAJIM O 3B€3/JaX, a 4YTO HET.

3Be3aHble yachl?

Apxeosioru, Halenniue TabJIUIBI, OHUMAJU, YTO
Ha HUX U300paKeHbl 3B€3/bl, HO TOJBKO B 1960-X IT.
OOABUJINCH pa3dyMHBbIE T'MIOTE3bl OTHOCUTEIBHO Ha-
3HaueHudA TabuuIl 1 obpallleHUusA ¢ HUMU. B TpexToM-
HOM TpYy/€ II0J Ha3dBaHHUeM «EruneTckKrue acCTpOHOMHU-
geckue TeKcTeD (Egyptian Astronomical Texts) uCTOpPUK
"Hayku OtTo Holirebayap (Otto Neugebauer) u erun-
Tosior Pmuapp Ilapkep (Richard
A. Parker) omnucanu 13 o6Hapy-
JKEHHBIX K TOMY BpeMeHU TalbJunIy
¥ IIPEJIIONOKUIN, YTO OHU ONH-
CBIBAIOT OYEpEeJHOE IIOSABJIEHUE
KOHKPETHBIX 3Be€3[ (MIM UX He-
6ONBIIINX CKOIIJIEHU ) Ha/l BOCTOY-
HOU JTUHUEU TOPU30HTA B TEUEHUE
HOYM KaKAYI0 HEJEe/JI0 Ha IIPOTH-
JKeHUU roga. [1o MHEHUIO YUEeHBIX,
9TO OBLJIM HOYHBIE 3B€3/JHbIE YaChl.
OTMeTHB, Kakas 3Be3/ia MOABIIA-
eTcs HaJ, TOPU30HTOM B JAaHHBIN
MOMEHT, MOKHO OBLJIO yCTAHOBUTD,
CKOJIBKO BPEMEHMU IIPOIILJIO C 3aX0-
na CoJjtHIIA.

Taxkue 4Yachl, €CJIM OHM HAXOJUJIUCh HE TOJBKO
Ha cTeHaX TI'poOHUI], BO3MOMKHO, HCHOJIb30BAJNCh
CIy®UTEIAMU KyJbTa ((Kpenamu) Bpemenu. Corjac-
HO eruneTckoul mudosaoruu, Houbo 6or ConaHna Pa
coBeplIaJl IyTeIlecTBUE II0 IOA3€MHOMY MUDY, Ile
€ro NoiICTEpPErajau pa3Horo poga onacHoctu. Hounsle
cay:x0bl B XpaMax, COBepllIaeMble B CTPOr'o oIlpeje-
JIEHHBIE Yachl, IOJIKHBI ObLIN IO/ IEPKUBaTh Pa B ero
Iy TeIIeCTBUU.

TpakToBKa 3Be3HBIX Tabsuil Holire6ayspom u ITap-
KEPOM IIOJIHOCTBIO COOTBETCTBOBaJa TAaKOMY UX HC-
nonb3oBaHUIO. Beca tabiuna pasjpensanach Ha 9eT-
BE€PTU F'OPU30HTAJBHON M BEPTUKAJIBHOM II0JIOCAMHU.
Ha ropu3oHTaJIbHOU IIOJIOCE pacnojarajuch CTPOKU
U3 PEJIMTUO3HBIX TEKCTOB C 00pallleHuAMHU K pa3jand-
HBIM €TUIIETCKMM 6oram, a Ha BEpTHKAJbHOU HaXO-
JUINCh N300paKeHUs 4eThIpeX U3 HUX. JTO HaBeJIO
Hoiire6ayaspa u [lapkepa Ha MBICJIb, YTO 4achl, UAY-
M€ BJI0JIb BepxXHeN yacTu TabJInIbl, — 3TO JIpPEBHEE-
TUNETCKUU rpaskJaHCKUU KaJIeHJaphb.

Kas bl MecAl JPEBHEETUNIETCKOT 0 TPaKJaHCKOT O
KaJIeHJapsA COCTOAJ U3 TPeX JeCATUIHEBHBIX HE/IEJIb,
o0I11ee YHCJIO KOTOPBIX BTOAY cOCTaBiAJO 36; rof

wWww.sci-ru.org

BRKJIOYAJ 12 ofMHAKOBBLIX MecsaneB o 30 gHeHr ILTI0C
OATH JONOJHUTEIbHBIX JHEH, IT0JyYUBIIUX IT03HEe
Ha3BaHUeE 311arOMEHOB; TaK YTO IIPOJOIKUTEIIBHOCTD
rozia paBHAJIach 365 quaAM. [TostHas 3Be3gHaA Tabau-
11a, €CJIA YUTaATh CIIpaBa HaJIeBO, COCTOUT 13 40 KoJ10-
HOK, IJie Kaskaasa u3 36 IepBhIX U3 HUX COOTBETCTBYET
oaHOU «Hepene». Ciaeayroolire TPpU KOJIOHKU COAepKaT
IIOJTHBIM CIMCOK Ha3BaHUM BCeX 3Be3], OIMCAHHBIX
B Tabnule (MpeAcTaBIEHHBIX OT HoMepa 1 10 36); mo-
ciaenHuit, 40-1 cTosiber COOTBETCTBYET OCTaBIIEHCS
HOJIOBUHE HEJleJN T'PaMKJaHCKOro KajleHaapd. Bepx-
HIOIO 4aCTh KOJIOHOK, OTBEYAIOIIUX JECATUIHEBHBIM
HeJIe1AM, 3aHUMAIOT pa3Hble 3Be3/Ibl, KOTOPBIE CETO/I-
Hf Ha3bIBAIOT IcKaHaMU (0T rped. deca — IeCcATh).
Kamxapiii cTonber; JeKkaHOB COCTOUT M3 12 CTPOK,
pacnoioMkeHUe KOTOpBIX, ITo MHeHHIo Hoiirebays-
pa uIlapkepa, COOTBETCTBYET OUE€PEIHOCTH IIOSABIIE-
HUA IeKaHOB HaJ| TOPU30HTOM Ha HOUYHOM Hebe. (Ta-
KM 00pa3oM, Kam/ad CTPOKA NPeJICTABIAECT OTACIb-

Coraacno erunerckoii mugosiorun,
Houblo 6or Conia Pa copepinaln
IyTeHIeCTBIE 0 OI3¢MHOMY MIPY,
/e ero nojcTeperayy pasHoro

pona onacaoct. Hounbie ciry:kob

B XpaMax, coBepiiaemMbie B CTPOro
ornpejieJIeHHbIE YACDI, TOJIKHbI ObLIN
noajiep:kusarb Pa B ero nyremecrsun

HBIX «9ac» HOYU.) B caMoil BepXHeH KieTKe TaGIuIlbl
HaxOAUTCSA Ha3BaHUE JeKaHa, KOTOPBIN ITOSABJISAET-
cA Ha BOCTOKe cpady nocJiie 3axoqaa ComHOa. (3Be3/bl
Ha HOYHOM He(60CBO/ie C TeYeHHUEM BpPEeMEeHU Iepeme-
Ial0TCA C BOCTOKA Ha 3amaj.) Jlajsee cBepxXy BHHU3
B KOJIOHKE UAYT ciaeaymomue 11 1eKaHOB B TOM IIOPA/-
K€, B KAKOM OHU MOSABJISAIOTCS BCJIEJ 3a IIEPBOH 3Be3-
nou. Yepes gecATh JHEU HAUMHAaeTCA BToOpas HeAesd
rpaskJIaHCKOro KajeHaapsa, U HOYHOe He60 MeHAeTC;
TEIlepb PyTrol leKaH — BTOPOI — NOoJHUMaeTCcH C 3a-
xoxoM COJTHITA, HO9TOMY OH 3aHUMAaeT BepXHee I10JIO-
JKeHUe B CTOJIOIE 5TOM HeJeJiu. B uTore feKaHbl B Ta-
6JIMIIE pacIioIaralTCA 110 JUATOHAJIU, BJIOJIb KOTOPOK
KaKJbIH N3 HUX IIEpeMeIaeTcsa OT HUMKHEro IpaBoro
yTjIa K BEpXHEMY JIEBOMY.

Ecau 651 B roxy 661510 poBHO 360 /1HE!, To 3Be3gHaA
Tabauna npejacTaniaia 661 co60i 3aMKHYTBIH KPYyT
u3 36 nexkaHoB. [locae noaBieHusa 36-ro iekaHa B HOY-
HOM He(6e 3a HUM Ha CJeayoIel HeJiese T0IKeH ObLI
O6bI CHOBA IOKA3aThCA ITePBBIX AekaH. OTHAKO TAKOMY
JBIIKEHUIO MeITaeT IOJIOBUHA HEJIEJIN 13 OCTaBIITUXCS
OAaTHU AHeH roga. YTobsl pemuTh 2Ty npobiaemy, Hoii-
rebayap u [lapkep OpeAIIoIoKUIN, YTO HOCJIIE IIEPBOr0
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ApxeoacTpoHOMMA

NYTEBOAMUTE/Ib NO 3ATPOBHOM }XU3HU

OpuenTupbl — 3Be3/bl

Yke 60o/1ee 4 TbIC. /1I€T Ha3a/4 APEeBHUE erunTAHe Be/n Ha6mo,a,eva 32 HOYHbIM HEH6OM U COCTaBUAU

KaK 3TOT, UCMO/1b30BaHbI LUAqubI u 6yKBb|

BMECTO MCXOAHbBIX UEPOT/IN® OB, Taknx

C/I03KHbBIe Tab/MLbl, OTPaKatoLL e MopPAAOK, B KOTOPOM Onpe/e/ieHHble 3Be3/bl MOAB/ANUCL U CKPbIBa-
/ICb 32 FOPU3OHTOM. CHMTANOCh, YTO 3TU TabANLbI CYKU/U A/ OTCHETa BPEMEHU HOYbto. Ho, KaK no-
naraet Capa CallMOHC, MOCKO/IbKY 6O/IBLUMHCTBO U3 HUX HAXOAUIMUCh BHYTPU FPOGHUL, X NPegHa3Ha-
YeHue COCTOA/I0 B MOMOLLLM YCOMLIMM B MX MOMUCKaX NyTH K CBOEMY HOBOMY 0BUTanuLLy Cpeau 3Be34.
CxemaTuyeckoe u3obpakeHue BHU3y MOMOraeT NoHATb, Kak paboTaeT 3Be34HanA Tab/umua.

KAXAbIA U3 TPEX CE3OHOB (AxerT, Mepert u LLiemy) coctouT
13 YeTbIpex MeCALEB Mo TPU HeAeN B KasK40M

| Ko/soHKKn IV lemy
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13360 AHel ao-
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ee g0 roga. 3se3gpbl, =130 -8 6 E D C B
COOTBETCTBYOLINE

3TUM AHAM, MO-
MelleHbl B 0CObYyt0
KO/IOHKY, KOTOpasn
BMeCTe C Tpems npe-
AblAyWMMK coaep-
KUT Ha3BaHUA BCeX
/leKaHOB B 3Be3/HOM
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OBbI4YHbIE AEKAHDI
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MmeHa 6omcecme accoyuupyemsie ¢ He6oM

payH/Zia ApeBHUE erUNTAHE IePeXOJUIN K COBEPIIIeH-
HO HOBOH rpynne JeKaHOB. [IOCKOJBKYy IIOCJIeHUE
pacrosararTcsa B TabGJauIle 10 UAYINEeH cBepXy BHHU3
AVaroHaay, BC€ BMECTe OHU 00pa3yIoT TPEYTOJbHUK
B JIEBOU YacTU TaOJIUIIBI.

[Ipu cxeMaTU4eCKOM MpeICTaBIeHUHN TabIUI JeKa-
HBI 3TOT'0 TPEYyToJIbHUKA 0003HAa4Ya0T OyKBaMHU, a He
mudpamu. Ho camu pUCyHKU Ha rpoGHHUIAX HUKAK
HE yKa3bIBAIOT Ha TO, YTO €ErUIITAHE CUUTAJHU JeKa-
HBI TpeyroJbHUKa Oosiee 1ub0 MeHee 3HAYUMbIMU,
yeM ocTajabHble 36. CyIliecTBYIOT, OHAKO, JpyTHe,
OTJINYHBIE OT OIIMCAHHBIX BBIIIIE ACTPOHOMHYECKHE
n3o00paKeHus Ha CBO/IaX XpaMOB U CTeHaX I'pOOHMUII,
KOTOpBbIE, BO3MOKHO, OBLJIM CO3JJaHbI B Ty K€ JIIOXY.
W Torpa Bo3HMKAaET BOIPOC, YTO MOABUJIOCH PaHb-
e — uzed o 36 «COBEPIIEHHBIX» IeKaHaX, IOCTOAH-
HO JABIMIKYIIUXCHA II0 HeOy c 3amajia Ha BOCTOK, WJIU
HabOIIOAeHUA 3a peajbHO CyNIeCTBYIOIUMU 3Be3/1a-
MU C ux 6oJiee CI0KHBIMU F'OJUYHBIMU II€pEMEIIEeHU-
AMHA.
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B nro6om CiIy4da€ HaJWU4YU€ TPEYyroJbHHKa CBUAEC-
TE€JIBCTBYET O TOM, 4YTO Ta6JII/II_[bI OCHOBAaHBI HAa pe€ajlb-
HbIX aCTPOHOMHNYECKHUX HaﬁfIIOI[eHI/IﬂX. YcnoxHeHUe,
CBA3AaHHOE C BBEICHUEM JOIIOJTHUTEIBHBIX JE€EKAHOB,
YKa3bIBa€T Ha TO, 9TO TaGJ'II/IHI)I HE IIpEeACTaBJIAIOT CO-
0011 BCETO JIUIIIb nacajaru3npoBaHHYIO MOAETb KOCMU-
YECKOTI'0 IIPOCTpaHCTBA.

He Bce Tak npocTo
HecMoTpsa Ha U3dIecTBO pasdbscHeHud Hoiire6aya-
poM u ITapkepoM copep:kaHuA TabIMUI], B UX YCTPOU-
CTBE OCTaJI0Ch MHOro HesicHoro. OpgHa 13 npobJieM,
NIpU3HAHHasA CAMUMU y4eHBIMU B 1960-X I'T., 6bL1a BBI-
HeceHa Ha o0Cy K/ eHUe, KOIr/la OHU IIOHAJIH, YTO HE BCE
U3BECTHBIE UM 3Be3Hble TaOJIUIbl UAEHTUYHBI.

Ha nepBblI#i B3rIA] TA6JIULOBI YCTPOEHBI OJMHAKO-
BO — 3T0 HA60p KOJIOHOK, 3aIl0JJHEHHBIX HA3BaHUAMU
110 60JIBbIIIEel YacTU OAHUX U TeX iKe AekaHoB. Ho mpu
6osee TIIATEJIBHOM PAacCMOTPEHUU OOHapyKHUBaeT-
cd, 94To TabIUIBl oApa3Aeaa0TcA Ha JBe GoIbIINe
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Ha ncxope Houn, nepes pac-
CBETOM, Ha/j TOPU3OHTOM MOAB-
NAGTCA €KaH Nog HOMEPOM 12.
Tenepb Ha He60CBOAE BUAHDI
BCe /IBEHaALaTh 4E€KaHOB.

Aekayy,

b,

33”3 Ae/]g 1 7
Ohey LT Hapnarsawme  PEBHEETHIICTCRYIO
p A wsobpaxens  ZBEBTHY IO TAOIMILY
Bocy, ABe nepBble Heae/m ;
ok .
OpuruHasbHbie Tab/nLbl YUTAOT C/1EBA HAMPaBo.
Il Mepet I Mepet IV Axet 111 Axet Il Axet | Axet - — e <
17 96 15 .14 13 puEw 11 10 9 8 7 6 5 4 3 2 1 — KO/IOHKU 0603Ha4atoT AeCATUAHEBHbIE
Heaem. Fo4 COCTONT M3 36 TaKMUX Heae/b.
18 17 16 15 14 13 puEl 11 10 .9 8 7 6 5 4 3 2
19 1817 16 15 14 13 11 10 9 8 7 6 5 4 B KA /A0MW K/NETKE HaxoaaTcA Ha-
3BaHUA fleKaHOB — 0COBEHHO APKUX
20 190 A8L A7 160035 14 13 /. 11% 10 9 8 7 6 5 4 3Be3/ W ux rpynn.
2T ,20 19 18 17 16 15 14 13 W 11 10 9 8 7 6 5 ]—l
37 197 | PAADI B Kax 0¥ Ko/I0HKe 0603Ha4aloT
nopAgOoK, B KOTOPOM AeKaHbl MOABAAOTCA
Ha HOYHOM HeBocBoe. OAWH AeKaH NOAB/A-
eTCA Ha BOCTOKE Hag rOPU30HTOM Cpasy no-
cne 3axoga Co/Hua (camasn 8epxHas K1emKa),
23 22 33 HUM B TE@YEHME KaxA40ro Nepuoaa B ge-
CATb AHEN MO NOPAAKY C/eAYIOT 11 A€KaHOB
24 23 (pacnosioxceHbl 6epMUKALHO).
25 24 .
261 1125 Ha creaytoueit Hegene (credyowds
KO/IOHKA) MepBbIM MOABUTCA APYroii AeKaH,
27 | 26 1 HOBbIN AeKaH NOAHUMETCA Haj FOPU30H-
TOM 12-M MO cyeTy. /lekaHbl nepemeLlaTca
28. ©.27 B Tab/MLe CHU3Y BBEPX 1 CpaBa Ha/eBo,

SRR
B TeueHune BTOPOW Heenu AeKal
HOMEPOM 1 NOABAACTCA AO 3aX0,

Ke Tab/uubl. Tenepb nepebIM Moc/ie 3axo4a
Co/HLa NOAB/AAGTCA AGKAH 2, aNOCARA-

HUM — HOBbIN A€KaH NO4 HOMEPOM 13.

Rak ynrarn

06pasysa gnaroHa/ibHble IMHUN.

TPYIIIBI, B KOTOPBIX JIEKaHbI CMEIIIEHbl Ha HECKOJIbKO
KoJIOHOK. Hotire6ayap u [lapkep co4su, 4TO 3TO CBA3a-
HO C OTCYTCTBHEM BHCOKOCHOI'O I'OJla B IPasK/IaHCKOM
kaJsieHgape. [IpearosoxuM, 4To co3gaTenn JPeBHUX
TabauIl, IpeHebperas 4eTBEPTHIO CYTOK B T'OJIy, COCTa-
BUWJIU JiBe TaOauIlbI ¢ padHuneut B 40 jieT; Torga oTcra-
BaHUe B 40 yeTBepTel CYTOK JIOJKHO IIPUBECTHU K CMe-
IIEHUIO II0JIOMKEHUS 3Be3] Ha 6ojiee mo3aHeN Tabam-
I1e POBHO Ha OJIHY JIeCATUJHEBHYIO HE/IeJII0, T.€. CIBUT
KasK/JIOro JieKaHa Ha ogHy KjaeTky. [lo MHeHMIo Holi-
rebayspa u Ilapkepa, c oOHapyKeHUEeM HOBBIX 3Be3/I-
HBIX TaOJINI] MJIU UMEIONUX K HIM OTHOIIIEHUE JIOKY-
MEHTOB ITOABATCA IPUMEPBI PACIIOJIOKEHU I KOJIOHOK,
OPOMEKYTOYHOTO MKy OIMCAaHHBIMU BBIIIIE CJIyda-
AMHA.

9TOU Hjee NMpoTUBOpPeYaT JaHHBbIE, IOJy4YEeHHBIE
CarmimoHc. OHa ucciegoBajia Kak caMU TaOJIUIBI, TaK
u pororpadum BCceX U3BECTHBIX 3BE€3JHBIX TabJIUII,
B TOM 4YHcJIe 0O0HapyXKeHHBIX Iocyae 1960-x rr. Kamxk-
Jasd nomnajaja CTPoro B OJHY U3 ABYX OOIIEeNPUHATHIX
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rpynn, HUKaKUX ajJbTepPHATHUBHBIX KOHQUTYpaluui
JIeKaHOB He Habmoaansock. bosee Toro, paccrosgaHue
MEK/y COOTBETCTBEHHBIMU IapaMU JeKaHOB BapbU-
PYET; B BUCOKOCHBIM I'OJ] BCE JA€KAaHBI JOJIKHBI CMe-
CTUTBHCSA COIVIACOBAHHO, TaK YTO UX B3aNMHOE PacCIIo-
JI0¥KEeHUEe COXPaHAETCH.

Hoiire6ayasp u [lapkep He yBepeHBbI TaKKe, YTO Ta-
GJINIIBI eICTBUTEILHO OTOOpaKaIu MOSBJIeHUE 3Be3]
HaJ TOPU30HTOM, KaK 3TO IIpeArojgaraeT ux CTpyKTy-
pa. danuble CaliMOHC [JOIIYCKAIOT CyIIeCTBOBaHUE
aJbTEepPHATUBHBIX, B pABHOM CTENEHU ITPaBJOII0I00-
HBIX BapuaHTOB. Ee paccy:kJeHus OCHOBBIBAJIHCH
Ha TOM, YTO HECOIJIaCOBAHHOCTD JIBYX BUJIOB TabIUI]
OpeBbIIIAeT CMelleHue JeKaHOB. [TopA/I0K IT0ABIeHUA
HEKOTOPBIX J€KAaHOB TOYKE BApbUPYET.

B pacniopsaxenun CaliMOHC UMEIOTCS CJIO¥HBIE KOM-
OBIOTEPHBIE IPOTPAaMMBI, KOTOPBIE ITO3BOJIAIOT BEP-
HYTBbCHA Ha ThICAYEJIETHUA Ha3a/J U yBUAETb, KAK BbI-
riaageso HouHoe He6o Haxg JpeBHum Eruntom. Ce-
roHA OCh BpallleH!Us 3eMJIU HallpaBjeHa IPUMEPHO
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Ha [TonapHyo 3Be3ay. Ho och HaIlel niaHeThl OYeHb
MeJJIEeHHO NpelecCHupyeT, coBepllas OJUH o06opoT
npuMepHoO 3a 25,8 Teic. neT. [loaToMy, XOTSA OOIIHUIA
BU/JT HeOecHOoU cepshl ocTasics rmpexHuM (CoJrHIle, Kak
U paHbIlle, BOCXOJUT Ha BOCTOKE U 3aXOJAUT Ha 3ama-
Jie, B3AaMHOE PAaCIIOJIOKEHUEe 3Be3J] TOMKe He MEeH-
eTcs), B pe3yJbTaTe npereccur Bce o0beKTHI Ha He-
6oCBoOJie CerogHA HAXOAATCA He TaM, I/le OHU ObLIN
4 ThIC. IET HaA3a/l.

B03MO¥KHOCTB YBUAETh HE60 JPEBHUX BpeMeH — II0-
KAy U, eIUHCTBEHHBIN IITIAHC 00 bACHUTH HEOOBACHU-
moe. OnpenesiuTh MeCTOIIOJIOKEHNE 3Be3] B JAJIEKOM
OPOIILJIOM MOYKHO GBLJIIO 6B MATEMATUYECKUMHU METO-
JaMU, HO COOTBETCTBYIOIHE YPABHEHUA HACTOJIBKO
TPOMO3JIKHU, 9TO paboTaTh C HUMU OY€Hb TPyAHO. Kom-
OBIOTEPHBIE JKe MOJEIU BBIJAIOT KAPTUHKY MI'HOBEH-
HO, CTOUT JIUIIb HAKaTh KHOIIKY KJIaBUATYPHL.

Mb1 BocipuHUMaeM BpeMs Kak
adcTpakTHOE TeYeHNe CTaHIaAPTHBIX
4acoB, MUHYT U CCKYH/I, a JIJiA
:xkureieil [Ipesnero Erunra nesb mim
HOYb ObLIN CBSI3AHBI ¢ PA3IMYHBIMHI
COOBLITUSIMHU, HAIIPUMEP NepeMeleHneM
o Hedy Cosnna wm 3se3j1. Tak,
MOJHOYb IWJIH 3aKaT acCoOlNpoOBAJINCH
¢ HAXOKICHNEM ONPe/IeJCHHBIX 3Be3]1
i CoJHIIA B KOHKPETHOI YacTi Heda,
a He ¢ KAKNM-TO CTPOro onpeaeJeHHbIM

MOMEHTOM BpeMeHn

Pasanuwue MeRAy ABYyMA IpylnnaMu TaGiaull Ipo-
1Ile BCETO OO'bACHUTD TEM, UTO HaAOIIOJ€HUA 3a 3Be3-
JlaMH BeJIMCh IByMdA pa3HbIMU crioco6amMu. Kak roka-
3bIBa€T KOMITBIOTEPHOE MOZIEJTIPOBAHUE, BCE 3BE3/IHI,
MIOJHUMAIOIHECHd MU3-3a BOCTOYHON JTUHUH TOPU30H-
Ta B OJHO U TO K€ BpeMsd, B KakoM Obl MecTe Erunrta
BBl HU HaXOAWUJINCH, 3aXOAAT 3a TOPU3OHT Ha 3amaje
B pa3HOe BpeMsdA, UYTO CBSA3aHO C HAKJIOHOM OCH Bpa-
LIeHus 3eMJIM OTHOCUTEJIbHO HeGecHoU cdephl. dTa
0COGEHHOCTDh JBUKEHHUA 3Be3]] CEpbe3HO HCKamaeT
U Jare B KAKOM-TO CMBICJIE pa3pylIaeT YIOopAA0deH-
HOCTB JICKAHOB, €CJIM OTCJIEKUBATD UX 3aKaT. [[BUKe-
HUe, oTpaskaeMoe ABYMA THUIIAMU 3BEe3IHBIX TAOIIHII,
corjacyeTcs ¢ OfHUM HabGopOM, COOTBETCTBYIOIIUM
BOCXOJAIIUM 3Be3JaM, U APYTUM, IIPeICTaBIAIOIINM
3Be3/IbI 3aXOAAIIHE.

KoMIploTepHOE MOJIeTUPOBaHUE MOKHO TaKiKe HC-
M0JIb30BaTh JUJIA TECTUPOBAHUA APYTUX BEPOATHBIX
CUTyaIllu¥ Cc TeM, 4TOOBI NCKJIIOYUTH HeaJleKBaTHHIE.
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Paznmnuua Mexay ABYyMSA TPyIIIaMU 3BE3JHBIX Ta-
6s1n1y Morau 661 OO BACHATHCA U T€M, UYTO 3a 3Be3/a-
MU HabuIrofaIu U3 AByX pas3HbeIx MecT Erunrta. OpHa-
KO CpaBHEHME KOMIBIOTEPHBIX MoOJeJeH I pa3HbIX
IIUPOT C peaIbHBIMU TaGIUIIAMU C HECOMHEHHOCTBIO
OTMeTaeT TaKOe TOJIKOBAaHUE. [|JI TOro YTo6hI 06'bsC-
HUTH pasjnyue MexAy TabaulaMu TaKUM o0pasoM,
MecTa HaGJIIoAeHUA NOMMKHBI ObLIN Obl HAXOAUTHCA
B caMOM ceBEpPHOU 1 caMoi I0:KHOM Toukax Erunra.

OaHaKO KOMOBIOTEPHOE MOAEJIHPOBAHHE HeE BCe-
cunbHO. CrieHapui «BOCXOAbl — 3aKaThl» paboTaer,
HO HY3KHO YYHUTBIBATh HEKOTOpPbIe MOMEHTHhI. Hammpu-
Mep, «<TOPU30HT» MOMKET ObITH HA CAMOM JieJIe BEPXHUM
KpaeM CTEeHBI MJIU TOYKON HaJ KOHKEPETHBIM ICPEBOM.
Mopesi — Ipu BCEY UX MOIIY — MOYKHO TOJIBKO COIIO-
CTaBJIATH C UMEIINMUCA JAaHHBIMH, U II09TOMY Ce-
TOAHSA OHU FOAATCA CKOPee AJIf UCKIIOUYEHUA KAKUX-TO
BapHUAHTOB, YeM JJIsI BOCITPOU3Be-
JICHUS peabHbIX COOBITUH.

Taxkue :xe orpaHUYEHUS BO3HU-
KaIOT U B CJIy4dae, KOrjga KOMITbIO-
TEpHOE MOJEJIUPOBAHUE HCIIONIb-
3yeTcd ISl TOTO, 4TOOBI oIpeje-
JUTH, KaKue 3Be3[bl Ha HallleM
CerogHsAIIHeM HeGe COOTBETCTBY-
IOT Ha3BaHUAM JPEBHUX JICKAHOB.
Jlo cux mop MojesN IOATBEPHKIA-
JIY, 94TO OAUH U3 AekaHoB, Cupu-
yc (CompeT B €eTMIIETCKOU Tpaju-
1Y), — KAK U CETOJIHSA, caMas sp-
kas 3Be3na Ha Hebe U BaKHBIN
HebOeCcHBIN 00beKT. JINIIb HEMHO-
rye IIpeajaraiT 6osiee NN MeHee
ybeauTeIbHbIE TPAKTOBAHUSA JAPY-
T'UX J€KAHOB, IIPU 3TOM CTEIleHb
IpaBAOIOA0o0UA IJIA Pa3HBIX Je-
KaHOB HEOJMHAKOBA.

IIpeo6najaeT MHEHME, YTO ACKAH
Khau coorBercTByeT [itesanam; o6
9TOM CBHUJETEJIbCTBYIOT U Pe3yJabTaThbl KOMIIBIOTEP-
HOro MojzienupoBaHusd. Tjemes en Khentet— 3To cko-
pee Bcero Kakas-ToO KpacHas 3Be3fa (tjemes o3HavaeT
«KpaCHBIM); TAaKOe Ha3BaHUE JIEKaHa U €I'0 PACIIOJIONKe-
HUe oTHocuTeabHO Cupuyca/ColngeT COOTBETCTBYIOT
AmnTapecy (anbpde Cropnnona). BHe paMOK 3TUX JOCTa-
TOYHO OYEBHIHBIX YMO3AKJIIOUYEHU, OJHAKO, MHEHUSA
€TUIITOJIOTOB PACXOAATCS, U CBA3aHO 3TO C TEM, UTO OHU
IPUAEPKUBAIOTCA PA3HBIX TOYEK 3PEHUA OTHOCUTEIIb-
HO BbIOOpA JPEBHUMHU €TUNITAHAMU TOU UJIM NHOM 3BE3-
JIbI B KQYeCTBe JeKaHa. B KakoM IMEHHO HaITpaBJIeHUN
HY¥HO CMOTPETB, YTOOBI yBUIETh BOCXO/, KOHKPETHOMU
3Be3abl? IIpamo Ha BOocTOK? Ha BOCTOK C TOYHOCTBIO
JI0 IIATH I'PAIyCOB, 2 MOKET OBbITh AlecATU? ByeT nu ap-
Kas, JJeTKO pacro3HaBaeMasi, HoO HAaXOAAAACA B He CO-
BCEM yJJaYHOM MecCTe 3Be3Jla BbIOpaHa B Ka4ecTBe Je-
KaHa BMECTO JIPYTroH, 60jiee TYCKJION, HO BOCXOAAIIEH
U 3axX0/ANIel B TOYKE, TOUYHO COOTBETCTBYIOIIEH TeM
IeJIIM, C KOTOPBIMU COCTABJIsIACh TA0IUIA?
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Eciu 661 MBI TOYHO 3HaJIM, KaKUe 3Be3bl UCIO/Ib-
30BaJjIM IPEBHUE €TUIITAHE B CBOUX IIOCTPOEHUAX, MBI
MOIJIA ObI YCTAHOBUTH IOPAIOK HaGIIOeHUN. 3Had
3TOT IIOPAJOK, MBI CMOIVIU OBl oraaThCsd, KaKHUe 3TO
6bpLyIM 3Be3bl. Ho HaM He U3BECTHO HU TO, HU ApPyToe,
U MBI MOK€M TOJIbKO IIpeJIioJaraThb.

Eme Gosnee pyHIaMeHTAJbHBIE PA3HOIVIACUA MO-
I'yT BO3HHKHYTBH B BOIIPOCE Ha3HAYEHUA JBYX THUIIOB
Tabinui. Kak yme ropopuioch, Holirebaysp u Ilap-
KEp CUUTAJIU, YTO TaOJIUIIBI UT'PAJIN POJIb YacOB. OTOT
TEPMHUH IIoApa3yMeBaeT HaJIU4YHUE HEKOEH CHUCTEMBI
oTcYeTa, CXOJHOM C COBPEMEHHBIM XPOHOMETPAKEM:
Ta6IUIB], 110 UX MHEHUIO, IIPeACTaBISAIN CO60H UH-
CTPYMEHT /JI1 TOYHOI'0 ollpejieieHusa BpeMeHu. OgHa-
KO 3Ta TOYKA 3PEHUA IPOTUBOPEUUT IIPEICTABIECHUIO
€runTAH O Xoxe BpeMeHU. Mpl, xusylnue B XXIB.,
BOCIIDUHHMaeM BpeMsA KaK abCcTpaKTHOe TedeHUe
CTaHJApPTHBIX YacoB, MUHYT U CEKyH/I, a AJId KUTe-
seti [lpeBHero Erunta feHb WU HOYBb ObLIN CBA3aHBI
C pa3JINYHBIMU COOBITUAMU, HAIIPUMEP IepeMeIeHU-
eM 1o He6y CoJuiHIIa Uiau 3Be3 . Tak, II0JTHOYb UJIH 3a-
KaT acCOIIMMPOBAJIMCh C HAXOMKJAEHUEM OIIpeJleJIeH-
HBIX 3Be3] uiau CoJHIIa B KOHKPETHOM YacTH Heba,
aHe C KAKUM-TO CTPOro OnpeAeJeHHBIM MOMEHTOM
BpPEMEHHU.

9TO pacXoAUTCH C TPAKTOBKOM TabIUL] KaK UHCTPY-
MEHTA OIlpe/ieJIeHUA BpEMEHU, UX ITpaBUJIbHEE Ha3bI-
BaTh «3BE3THBIMU TAOIUIIAaMI», HEMKEIHN «3BE3JHBIMU
gacamMmu». Kpome Toro, mo JaHHBIM KOMIIBIOTE€PHOI'O
MOJIleINPOBAHUSA sApKad 3Be3Ja He Bcerjga HaXoAu-
Jlach TaM U TOTJa, I'ZIe BaM 9To ObLIO Hy:KHO. U gaiee:
3B€3/1bI HEBO3MOKHO YBU/IETH, IIOKA HE CTAHET JOCTa-
TOYHO TeMHO. CYMMUPYs, MOKHO CKa3aTb, YTO «4ac»
110 3B€3JHBIM YacaM MOXKET ObITh MeHbIlle 60 MUHYT
U K TOMY K€ He Bcerga oguHakoB. Cerogasa CaliMOHC
IIpuJep:KUBaeTCA MHEHUs, YTO 3Be3JHble TaGIUIIbI
6Gospllle IOXOKU Ha KajleHAapH, PUKCHUPYIOIINe COo-
cTosgHME He60CBOJla B pa3Hble MOMEHTBI BDEMEHU, YEM
Ha Yackl B MICTUHHOM CMBICJIE 3TOTO CJIOBA.

OcTaeTcd oJMH OYE€BUJHBIN BOIIPOC: II0YEMY 3Be€3/I-
Hble TabJINIIbI HAXOAUJINUCH [0 IPENMYIIIeCTBY Ha CTe-
HaX Ipo6HUL? 3a4eM YCOIIINM HYKHO OBLIO 3HATh
BpeMa? MoeT ObITh, UX UHTEPECOBAJIO U3MEHEHUE
BU/Jla 3BE3/THOr0 He6a?

I[IpaBUJBHBIA OTBET [IOJKEH COOTBETCTBOBATH
npejcTaBJI€eHUAM JPEBHUX ErUITAH O 3arpo0HOU
$KU3HU. XpaMbl, HAATpoOua U fa:Ke IPOOHUIIBI UMU-
THUPOBAJIM MUPBI, Il TOTOJIOK UJIM BHYTPEHHAA 9acTh
KPBINIKU COOTBETCTBOBAJN HEGOCBOAY. B HEKOTOPHIX
PaHHUX PEJIUTHO3HBIX TeKCTaX, HanpuMep «TekcTax
nupaMuy, IPAMO F'OBOPUTCSH, UTO AyIlla MOKET BO3-
poauThCcA B BUJie 3Be3bl. CUUTAJIOCH, 9TO (papaoH I0-
cje CMEPTHU IIPUCOENUHAETCA K IpynIe 3Be3/], HaX0-
JAmuxcsa BOJIM3KU CEBEPHOTO II0JI0ca MUpa, KOTOPbIe
HUKOI/IA He BOCXOAAT U He 3aXO0AAT; 9To — b6eccMepT-
HBIE 3B€3/bl. B IpofoI#KeHne 3Toro AoIyCKaJaoCh, YTO
JIpyTHe BhlAA0Iecs JUIHOCTH, HAIIpUMeEp IIpeacTa-
BUTEJIN MECTHON 3HAaTU AChIOTA, BOCKpecaloT B BU/IE

wWww.sci-ru.org

MEHBIIINX 3B€3/l, KOTOpble BpeMEHAaMU 3aXO0AAT 3a I'0-
PU30HT. B 3ToM ciydyae IOKOMHUKAM HY:KHa Oblia
3Be3aHasa Tabiauna, KoTopasa yKasplBaja Obl, Korja
OHU BO3POAATCA K KU3HU U IPUCOEIUHATCA K CO006-
1IeCTBY AeKaHOB.

OuundpoBsbiBas npolioe

YT0o6bI 06JIETYUTH JaIbHEHUINNE UCCIEJOBAHUS 3BE3/I-
HBIX Tabaull, CaiMoHc co3fiajla MTHTepaKTUBHYIO 6a3y
JIAHHBIX, KOTOpadA COAEPKUT MH(OPMAIUIO, ITOYepPII-
HYTYIO U3 BCEX U3BECTHBIX 00pa3LoB. ITOT BCeOoOb-
eMJIIOIIIMI CBOJi CBEJEHUM CO3JaeT OCHOBY AJs IIO-
cleAyIomuX AeHCTBUN U UCKI04YaeT Heo6X0AUMOCTh
MaHUIIyIANOUNA CcaMUMU TabJUuIlaMH, COXpaHAd
TrpOo6GHUIBI — BeCbMa XPyIIKHUE COOPYKEHUA.

EcTb Hajziex/a, 4To B OyAyIlieM oOHapyKaTCA U Jpy-
rue Tabaunbl. Bo BpemMsa apXeoJIoTHYeCcKUX PacKOIIOK
Ha TeppuTopuu Erunra nHoraa AeCTBUTENIBHO Ha-
XOAAT HEe4TO HoBoe. K coxaleHuIo, COXpaHUBIINECH
KYJIbTYpPHBIe 00 bEKThI HE OXPAHAIOTCA JOJKHBIM 00-
pasoM. Tak, B 2013 1., cnyCcTA HECKOJIBKO HEJIEb II0CJIE
npebpiBanua CaiimoHc u HokpodTa B Erunte u 06-
HapyKEHUsS HOBBIX apTedaKTOB, MapojepaMu ObLI
pasrpabJiieH My3el B MaJjiaBy, I/ie TOrJa IIjIa Ipak-
JlaHCKasA BoHa. HeKoTopoe KoJM4ecTBO 9KCIIOHATOB
yAaaoCh CIIACTH, HO B KAKOM COCTOSHUU cefuac Haxo-
JATCSA 3B€3JHble Ta0IMIbl, HEU3BECTHO. BepHyBIINCH
B Erunet B 2015 1., Catimonc 1 KokpodT Bce e cMmor-
JIN ¥CCTIeJ0BATh 3B€3/{HbIe TAGIMIIBI U3 APYTUX My3e-
€B, YTO MO3BOJIUT UM U JJaJIbIIle CUCTEeMaTHU3NPOBaTh
Hacyenue [IpesHero Erunrta. Kamxapiii HoBbIU par-
MEHT — 3TO JONOJHUTEJIbHAS BO3MOMKHOCTD OCYIIe-
CTBUTH IIPOPHIB B HAllleM MOHUMaHUM X0oJa MBbICIEH
JIPEBHUX acTpoHOMOB. TeM 6ojbIle oCHOBaHUM Oe-
PEKHO COXPaHATDh BCE, YTO y HAC €CTh, U IPOAOIKATH
HUCCIe0BaHUS. ]

Mepeeod: C.3. LadpaHosckuli
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