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YBaxaemble
JIIOOHUTEJ I ACTPOHOMMH!

Heb6o myuamu mpaunvimu xmypumcs,
Habniooenusm cmass 3acion!

Ho sanamus ece-maxu cnopsimcest -
JKoem npoceema 6 mebe, neOoCKon!

HosiOpp - He nydmmid Mecsll Uis acTPOHOMHYCCKHX
HaONIONEHUH, OCOOEHHO B CpPEITHMX U  CEBEPHBIX
IMpoTax CTpaHbl. TeM He MeHee, JIHOOUTEITH
aCTPOHOMHMHU OYCHb aKTUBHBIC JIIOAW, U B JIFOOOM
yIoOHOM ciTydae, Jdake MPU HEOKUIAHHOM IPOCBETE B
o0akax cpa3y BCIIOMUHAIOT O TEJIECKOIE MU OWHOKIIE
W 3alUIaHUPOBAaHHBIX  (WIM  HE3aIIaHUPOBAHHBIX )
HaOIIOMEHUAX 3BE3HOr0 Heba. A eciiu, Bce-Taku, HEOO
OCCIIPOCBETHOE, TO HAIIM IOCTOSIHHBIC YHUTATEIM HE
ocTaHyTCs 0€3 CBOETO YBJICUCHHUS JIOOMMOW HAayKOW.
DJIEKTPOHHO-BBIYUCIIUTEIbHAS TEXHHKA 32 MOCIICIHUE
20 yeT marHyja oueHb Aaieko Bnepea. M To, 4yTo ObUTO
(daHTa3uel, CTamo peambHOCThIO. Temeph  KaKIbId
JIOOWTENIh aCTPOHOMHHM U HE TOJNBKO, MOXET ¢
JITKOCTbIO HAWTH Ha HeOe IUIAaHeTy WIH 3BE3NY,
BOCIIOJIb30BABIIMCh, KaPMaHHBIM  IIAHETAPUEM  Ha
BallleM IUTaHIIEeTe Wi cMaptdone. B mporioMm Beke
TaKUM «IUTAaHETApPUEM» OBLI TIeYaTHBIN
ACTpOoHOMHMYECKHH KaleHAaph-exeroqHuk. be3 Hero He
00XOAWIOCH HH OTHOTO HaONIONEHHs JroOUTeNei
actponomuu. OcobenHo 3To kacaimochk ConHna, JIyHBI
IUTAHET, KOMET, AacCTEPOHIOB, IEPEMCHHBIX 3BE37 U
METCOPHBIX MOTOKOB. Celyac TaKMX acTPOHOMHYCCKHX
KaJIeHIapeH BBITYCKAeTCs Majio, He CMOTpS Ha pa3BUTHE
muppoBbIXx TexHojormd. Ho pemakims O KypHana
«HebocBom» TPOMOIKAET MOJICPKUBATh  TPATUIIUN
neyatHeix  AK. Ha calite ActpoHeT wumeercs
ActpoHomuueckuii kanenaapb Ha 2017 ron , a Takke
AcTpoHOMMYeckHi KajeHaapb Ha 2018 roa, KOTOPBIMU
MOXKHO  BOCIIOJIB30BAaThCA  IIPH  IOJATOTOBKE K
HaOmoneHusiM  3Be3qHoro Heba. Mudopmamust s
aBTOpPOB M uHTateneii! M3MEeHSI0TCS YCIOBUS BBIIIATHI
roHopapoB. IlockonbKy KypHaT OT JroOuTenei
aCTPOHOMHMU M JJIs JIFOOWMTENell acTpOHOMHH, TO
rOHOpapel OyAyT 3aBHUCETh W OT AaBTOPOB U OT
yuratenedl. MHadye, yurTaTenh (YUTATEIH), KOTOPOMY
MMOHPABWIACh CTaThs, MOXXET OTOJAroJapuUTh aBTOPA,
BBICJIaB €My OTy OJIarOAapHOCTh B  JCHEKHOM
9KBHBaJicHTe. TakuM 00pa3oM, y aBTOPOB IOSBIISIETCS
BO3MOXKHOCTh ~IIOJy4aTh Topa3fo Oojiee BBICOKOE
BO3HATPAXKICHUE, YEM MOXKET 3TO CICNaTh PENAKIIU.

A y udTaTeNeH MOSIBIACTCS BO3MOXKHOCTH IPOSBUTH
ce0s1 HEMOCPEACTBEHHBIM YJaCTHEM B JKM3HHU KypHaa!
Cmacu6o Bcem 3a monumanwue! «Hebocrom» Oymer pan
OIMyOJIMKOBATh BalllM CTaThH. SICHOTO HeOa M YCIICIIHBIX
HaOIOACHU!

Peoaxyus srcypnana «Heboceooy

Cgepcrano 28.10.2017
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CMOTyT JI1 JTIOIU KUTh T10J] HOBEPXHOCTHIO JIyHBI? DTa HHTPUTYIOIIAs
BO3MOXKHOCTh ~ HOJyuwsaa nopnepkky B 2009  romy, korna
obpammaroruiicss BOKpyr JIyHBI SIMOHCKMH KOCMHMYECKHH ammapar
SELENE cdoTtorpacdupoBan yIuBUTEIbHYIO ABIPY B 00JaCTH XOJIMOB
Mapuyca na Jlyne. Bo3aMoxHO, 3TO BBIXOJ M3 HaxoJsuieics mox
MOBEPXHOCTbIO  JIaBOBOH  TpyOku. Ilocienyromme HaOmoaeHUs
Jlynnoro op6utansHoro passenunka HACA mnoxasamu, 4to riyOuHa
ZbIpbl X0MoB Mapuyca cocrasiisier noutd 100 merpos, a mupuHa —
HECKOJIbKO COTEeH MeTpoB. HenaBHO naHHbIe, TOTy4YEHHBIC PaapoM Ha
anmapate SELENE, KOTOpbIi Cr1ocoOCH IPOHUKATh MO TOBEPXHOCTb,
Obun  mepeobpaboTaHbl.  Bputn  OOHAapyKeHbl  MHTPHUIYIOLINE
BTOPUYHBIC JX0, ITOKA3bIBAIOIME, YTO I10J XoIMamu Mapuyca ectsb
NPOTSKCHHBIC JIABOBBIC pr6Kl/l, KOTOPBIC MOI'yT NOCTUIaTh FJ'[yGMHbI
B HECKOJIbBKO KHJIOMETPOB U JOCTATOYHO BEJIUKH, 4TOOBI BMECTHUTH
enslit ropox. Takue TPyOKH cMOIIM OBl YKPBITH OYAYLIYIO JTyHHYIO
KOJIOHHIO  OT OONBIIMX  [EperajgoB  TEMIEpaTypbl,  yAapoB
MHUKPOMETECOPOB U OIACHOI'O HU31Yy4YCHHUA COJ'IHLla. HO)IHOBCpXHOCTHbIC
JIAaBOBBIC prGKl/l MOT'YyT Haxe OBITh 3aKPBITBHI U 3aIIOJIHEHBI BO3YXOM
UL ABIXaHUS.. DTH TPYOKH, BEPOSATHO, C(OPMUPOBAINCH HECKOJIBKO
MUJUTHAPAOB JIET Ha3azd, KOrjaa JIYHHBIC BYJIKaHbI ObLIM aKTHBHBIMH.
Ha kapTuHKe IIOKa3aHa IIOBEPXHOCTh oOiacTH XonMoB Mapuyca,
3anedamieHHas B 1960-x rogax annapatom HACA Jlynap Op6urep-2,
a Ha Bpe3ke — H300pakeHHE IbIPBl XOIMOB Mapuyca oT emie
pabotarorero  JlynHoro  opOuTanbHOrO  pa3BeAdMKa.  BuaHBI
HECKOJIbKO BYJIKAHHYECKHX KYIOJOB, a Kparep MapHuyc HaxoguTcs
BBEPXY CIIpaBa.

ABTopbl u npaa: HACA, Jlynap Opburep-2 ; Bpeska: JIlyHHbli
OpOUTAIBHBIN PA3BETIUK

Iepesona: /1.10. LiBerkoB

(Co31aHBI PEIAKTOPOM JKypHaJIa COBMECTHO ¢ AJlekcanapoM Kpemenaymkmm)
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HEBECHbIN RYPbEP
HOBOCTW,ACTNOHOMNN

«Xa00.1» orkpbiBaeT B CoJIHEYHOM
CHCTEMe KOCMHYECKHUI 00beKT

YHHKAJBbHOI'0 KJIacca

I[Ipy  moMomM  KOCMHYECKOTO  TelecKoma
HACA/EKA Hubble («Xa00m») HaydHass Trpymma,
BO3TJIABJIsIEMast aCTPOHOMAaMU u3 I'epmanumy,
oOHapyxuia 00BEKT HEOOBIYHOTO KJacca,
pacrionoxxeHHbld B [losice acTepouioB Mexay opoutamu
Mapca u IOmnutepa: aBa acrepouja, oOpallaroIrecs
IPYr OTHOCHTEIBHO Jpyra M JEMOHCTPUPYIOIIUE
MIPU3HAKH KOMETHI, BKIIOYAs APKY0 KOMY M JUTHHHBIN
«XBOCT». DTOT OOBEKT NPENCTaBIsIET COOOH TeEpBbIi
MU3BECTHBIN HayKe TBOHHOM acTepou, KOTOPHIH MOXHO
TaK)Ke OTHECTH K KJIaCCy KOMET.

B cenrsope 2016 T., HE3agoNro I0 TOrO Kak
actepoun 288P mpubmmsmics k ConHIly, OH HOJOIIET
JIOCTATOYHO ONW3KO K HaIlled IUIaHeTe, YTOOBI
ACTPOHOMBI MOTJIH MOAPOOHO PAaCCMOTPETh 3TOT OOBEKT
IIpH TIOMOIITY KocMuueckor oocepBaTopun Hubble.

CHumku o0bekTa 288P, KOTOpBIM HaXOAUTCS B
ITosice acteponioB CONHEUHOW CUCTEMBI, BBISIBUIH, YTO
OH Ha CaMOM JIeJie TpeCTaBisieT co00¥ He ONuH, a JBa
acTepouza IIOYTH OJMHAKOBBIX MAacChl M pa3Mepa,
oOpamaromuxcs JAPYyr  OTHOCUTEIBHO Jpyra Ha
pacctosauu npumepHo 100 KumoMeTpoB. DTO OTKPHITHE
caMo Mo cebe uMeeT OOJNBIIoe 3HAYCHHE, MOCKOIBKY
oOpamieHne JBYX KOCMHUYECKHX OOBEKTOB JAPYT
OTHOCHTEJILHO JIPYyTa MO3BOJIAET OI[CHUTh UX MACCHI.

OpHako HAOJIOICHUS TaKKe BBIIBIIIN
3HAYUTENbHYI0 aKTUBHOCTH B ATOW JBOWHON CHCTEME.
«MpBI OOHAPYXWIM TPU3HAKKA CYOJHUMAIMH BOJSHOI'O
JbAa TOJ NCHCTBUEM COJIHCUHBIX JIydeH — IMOM00HO
TOMY, Kak (OPMHPYETCS XBOCT KOMETBD», - OOBSICHUIA
TJIaBHBIA aBTOP ATOTO HOBOTO HcCieqoBaHus Jxeccuka
ArapBan  (Jessica  Agarwal) w3  UHcruryra
uccnenopanuii CoinHeuHol cucteMbl OOmiecTBa Makca
[Tnanka, I'epmanus. O1o nenaer actepoun 288P nepBbiM

HU3BCCTHBIM HBOﬁHBIM

acTepOouIoM,
KJIaccu(UITMPOBAHHBIM TaKXKe Kak Komera [J1aBHOroO
aCTEPOUIHOTO IMOosICa.

Jlen,  HaxomAmMiicA

HEMOCPEJICTBEHHO  Ha
MOBEPXHOCTH  KOCMHYECKHX oobexktoB  [losica
acTepoHJIOB, HE UMEET BO3MOXKHOCTH COXPAaHHUTHCS JI0
HalMX JHeH co BpemeH (opmupoBanus COITHEYHOH
CHCTEMBI, OJTHAKO OH CITOCOOEH COXPaHATHCS NOBOJIHHO
JUINTENBHOE BpEMsl I0J] CJIOEM OTHEYIOPHBIX ITOPOJI
TOJIIMHOW  BCEr0  JIMIIb  HECKOIBKO  METPOB.
PykoBOACTBYsICb STHM U APYIMMH COOOpa)KEHUSIMHU,
aBTOpHI pabOTHl AETAal0T BHIBOX O TOM, YTO BO3PacT
nBoitHo# cucreMsl 288P cocrasiiser He Oonee ueMm 5000
ner, a copMHpOBaIacCh OHa, BEPOSTHO, B pe3ysbTare
pacmaga  Oomee  KpyHHOrO  acTepouzaa,  IOJ
MOBEPXHOCTHI0 KOTOPOTO Ha OTHOCHUTENBHO OOJBIIOH
rITyOrHe ObUT 3aKJIF0UEeH BOISHOM JIe.

HACA noka3ajio cHe;KHbBIe
aroHbl Mapca

HACA nmpeacTaBuio CHHMOK CHEXHBIX JIFOH
Mapca. Ha cnemannoit 21 mas 2017 roga HaydHBIM
unctpymenrom HiRISE (High Resolution Imaging
Science Experiment) opOutampHOW cranmmu MRO
(Mars Reconnaissance Orbiter) ¢otorpaduu mokazan
yYIaCTOK MOBEpPXHOCTH KpacHOW MUIaHeThl B CEBEPHOM
MONYIIAPUH, TIOKPBITBIA 3aMOPOXKEHHOH JBYOKHCHIO
yraepona (CyXuM JIbIOM).

CHHUMOK C/ieNlaH B TEPUOJ, aHATOTHYHBIH 3eMHOI
BecHe. B 3T0 BpeMmsi B ceBepHOM moiymapud Mapca
HAYMHAIOT PACKANBIBATHCS JIbJIbI, & TIECKH, CKPBITBIE MO
HUMH, BBIXOJAT HAa MOBEPXHOCTh. JlaHHOE sIBICHHE
NOPUBOIUT K (OPMHUPOBAHHIO XapaKTEPHOro Mei3axa,
KOTOPBIN U3 KOCMOCA HATIOMHHAET 3eMHbIE TFOHBI.




ACTPOHOMBI OTKPBLIH CBEPXHOBYIO
SIPKOCTHIO B TpU ['atakTUKHM

VYueHble U3 NPOEKTa IO NOUCKY CIEIOB TEMHOM
SHEPIMM  HAIUIM  HEOOBIYHO  APKYI0  JPEBHIOIO
CBEPXHOBYI0O B co3Be3nuu DeHukca - ee BCIBIIIKA
3aTMWIa OBl TPU TaJlaKTHKH pa3MepoM ¢ MileuHslit
[Tyrb. O6 3TOM TOBOPUTCS B CTAaThe, OMyOINKOBAHHOMH B
xypHase MNRAS.

«OTKpBITHE TTONOOHOI CBEPXSIPKOH CBEPXHOBOH B
CTONb KPYIHOH TaJaKkTHKE IIPOTUBOPEUUT HAILIUM
NPEICTaBICHUAM O TOM, KaK 3BOJIOLHOHUPOBAIU
ranaktukd U Bcenennas. C apyroil cropossl, Oeps
HEOOJIBIION BO3PAcT TaJaKTHKU, €€ 3Be3Abl BPsI JIU
ycHelIM IOpPOAUT OONBIIOE KOIMYECTBO  TSDKEIBIX
JJIEMEHTOB II0 KOPOTKOE BpeMs €€ CYLIeCTBOBAHHUS.
BrionHe BO3MOXXHO, YTO B Ty 30Xy TAaKHE MOIIHbIE
B3pBIBBI MOIJIM IIPOUCXOAUTH Jake€ M B KPYIHBIX
rajakTHKax, B TOM YHCIIe U B HalleH », - paccKa3blBaeT
Paitan  ®omn (Ryan Foley) w3 yHuBepcurera

Kamudopuuu B Canra-Kpysze (CILA).

HecMoTps Ha TO, 9TO IOCTOSHHO OOHAPYKUBAIOTCS
Bce OoJyiee SipKHE M MOIIHBIC CBEPXHOBBIC, ACTPOHOMBI
yXKe [OaBHO CUHMTAIOT, YTO €CTh HEKHil Npeaen Hux
SPKOCTH, KOTOpBIH IOMOOHBIC BCHBIIKH HE MOIYT
IPEBBICUTE B CHIIy TOrO, YTO U1 HMX OOpa3oBaHMs
HOHAJ00UTCST HEBO3MOXKHO KPYITHas 3BE371a.

Tem He MeHee, kak orMedaeT Doiu, B HOCIEIHUE
TOAbl AaCTPOHOMBI OTKPBUIM JECATKH  CBEPXIPKHX
CBEPXHOBBIX, TaK Ha3bIBA€MbIX TMIIEPHOBBIX, KOTOPHIE
HAapyIIaloT 3TOT MpeAesl ¢ OOJbIIMM 3alacoM II0
APKOCTH ¥ MOIITHOCTH.

@donu U ero KoleraM yaanoch HalTH OAUH M3
CaMBIX JPEBHUX, SPKUX M JAJEKUX OT Hac IPUMEPOB
MOAOOHBIX «Hapymmrenei» - ceepxHoByto DES15E2mlf
B co3Be3qun DeHHKca, BCHBIXHYBIIYIO IpuMmepHO 10
MWUINApJOB JIET Ha3aj, B Ty 3I0XY, koraa Bcenennas
MPOU3BOAMIA OYE€Hb OOJBIIOE YUCIO APKUX U KPYIHBIX
CBETHIL.

W3navanpHO, Kak pacckasbiBaeT Dony, ydeHble
CUNTAJH €€ HE CYNEepSPKOH CBEpXHOBOH, a OOBIYHOM
CBEPXHOBOM  IIEPBOTO  THUIMA, BCIOBIXHYBIIEH Ha
HeOONmbIIOM  paccTosHMM  OT  3emun.  OpHako

cug il e

JadbHEHIINH aHalu3 IMMOKas3al, 4TO 3Be3/1a HaXOOWIach
nouty B 10 pa3 nanplre, 4eM Mperoaraiyd aCTpOHOMBI.

[lo »orToif mnpuYMHE SPKOCTH BCHBIIIKK ObLIA
JIEVCTBUTENILHO PEKOPJHOM - TO OIEHKaM Y4YeHBIX.
Ymuparomias 3Be37a BbIICNWIA PUMEPHO CTOJIBKO Ke
cBeTa, Temia W JApyrux (GopM H3IYYeHHs, KaK TpHU
aHaJiora Hamieu [ amakTuku.

Yraesogopoanbie mopst Turana
O0KA3aJIMCh «IEePEeNOJTHEeHbD CJI0KHOMN
OpPraHMKoOM

Atmocdepa  camoro - 3emienono0HOroO M
KkpynHeimero cnytHuka CatypHa - TuTaHa odeHb
rycrad, OH oOjlajaeT KIMMAaToM, TaM HaOIIOJAI0TCA
U3MEHEHHA HIOTOJIB, unyT JOXIH, €CTh
YIJIEBOLOPOAHBIE 03€pa U MOpSA, a TaK K€ IPOHCXOASAT
cBoeoOpa3Hble TEKTOHUYECKUE Ipolecchl. MIMeHHO u3-
3a BCEX 3THX €r0 «JIOCTOMHCTBY», Ha TuTaHe, 10 MHEHUIO
MHOXKECTBA y4€HbIX, BO3MOXHO HAJIM4UE JKU3HHU, XOTb U
KapJMHAJIbHO OTIMYaIoleiics 1o cBoeil ¢opme u
OOJIMYHIO OT )KUBOTHBIX M MHKPOOOB Ha 3eMIie.

MHorue CKIOHHBI K JIaHHOH TEOpUH, HO
acrpoouonor 3 HACA - CruBen bennep (Steven
Benner), cuuraer wunHaue. Bo-mepBbrix, Ha Turane
CIIMIIKOM  XOJOJHBIE  YCIOBMS, IPEISTCTBYIOLINE
B3aUMOJICHICTBHIO «KUPIMYHUKOB JKH3HU», a BO-BTOPBIX,
BBICTYIAIOMIUI B KauecTBEe NMPUBBIYHON I HAcC BOJIBI,
KHUAKAA METaH COBEpPIIEHHO HE  CHOCOOCTBYET

PasBUTHIO IPOCTBIX MOJICKYI B boiee CIIOKHBIE
COCIUHCHUA.

Maiikn Mamma (Michael Mumma) u3 ILlentpa
kocmuueckux nojeroB HACA umenu N'ognapaa (CILIA)
COBMECTHO C JIPYTMMH YYEHBIMH yXK€ Ha NPOTSHKECHUH
HECKOJIBKMX JIET 3aHMMAeTcsi HM3Y4EeHHEM BO3MOXXHO
cymecTByromux Ha Turane ¢opm ku3Hu. B Teuenue
MOCJIEAHUX BYX JIET UCCIEeNOBaHUM, KoMaHaoi Mamma
ObUIM  BBIZGNEHBI  HEKOTOpPhIE  YIIIEBOAOPOIHBIE
MOJIEKYJIbI, KOTOpPBIE CITIOCOOHBI OBUTH OBl UIPaTh TY XKe
poNb, YTO  WCHOJHAIOT Ha  3eMyie  IJIaBHBIE
COCTaBJISIFOLIME JKUBBIX KIETOK. Ha naHHBIA MOMEHT




pabora ydYeHBIX COCpPENOTOYEHa Ha WX IIOMCKE Ha
MMOBEPXHOCTHU U B aTMocdepe Turana.

K nomoOHOMY pomy BemecTBaM OTHOCHTCS
AKPWJIOHUTPHII - 3TO COEJMHEHHUE alleTWIeHa W a3oTa,
BO3MOXKHOE TIPH CBEPXHHM3KOH TeMIIepaType, a Tak Ke
UMeIolIee CXOKUE CBOMCTBA C KIETOYHOH MeMOpaHOH.
[Mpunumaromee ¢opmy mapooOpa3HBIX CTPYKTYp, OHO
MPOITyCKaeT BOAY M HYTPUEHTBI, U 3aJCPKUBAET
HaunOoJee CIOXKHBIE U JUTMHHBIE MOJICKYJIbI.

Eme 10 mner wnazam 3o0oHm «Kaccunam», Kak
Tpe/inosaraercs, OOHapyKHJI CIIe/Ibl IAaHHOTO BEIeCTBa
B armocdepe crytHrka CarypHa. Ho mouemy-to ¢ Toro
BpEMEHHM OTH JaHHBIE JaXXe HHUKTO He IpoOoBai
MIPOBEPUTH, YTOOBI ONPENETUTh B KAKOM KOJIHYECTBE
MOJIEKYJIBI aKpHIOHHUTpHUIIA MIPUCYTCTBYIOT B
YIIIEBOJOPOIHBIX MOPSIX U 03epax Turana.

Tonpko  cefiyac ¢ MOMOIIBIO  MOUIHOTO
MHUKpPOBOJHOBOro Teneckoma ALMA — actpoHOMaMm
HACA ynanock noaTBepaAUTh HANUYME aKPUIOHUTPHUIIA
B armocepe BTOpPOro IO BEIMYMHE CIyTHHKA B
Conneunoit cucreme. Ilo pesympTaTam 3amepoB, B
YIIIEBOJAOPOIHBIX MOpSIX M BO3AyXe TuTaHa ero
COJIEPKUTCS JTOBOJILHO MHOro, B mpeaenax 10 - 1000
MUIUTHAPJIOB TOHH. Takoro KoJM4ecTBa STOro BEIeCcTBa
ObUIO OBI TOCTATOYHO Uit (POPMHUPOBAHMST HECUETHOTO
KOJIMYEeCcTBa KJIETOK M MeMOpaH, CXOXHX B CBOHX
pa3Mepax c aHasoramu Ha 3emuie. I1o pacueTaMm y4yeHbIX,
caMmblif KpymHBIM «Bomoem» Turana - mope Jlureiis, B
KaXJIOM CBOEM KyOMYECKOM CaHTUMETPE MOXKET
coJiep)KaTh 10 TPUILATh MUJIJIMOHOB MHKpPOOOB. JToO,
KOHEYHO, B CIlly4ae, €CIId OHU JEeHCTBHUTEIHHO Tam
HUMEIOTCSL.

IToBepxHOCTD Turana, Kak 0Ka3aJioch,
COOTBETCTBYET NPAKTHYECKH BCEM YCIOBUSIM IS
3apoKIeHUs KM3HU. M, Kak Tokazanu HaOIIoAeHus,
Turan  sgBnseTcs  MOTEHUUAIbHBIM  OOUTANHIIEM
BHE3EMHON JKW3HHM, HUYYTh HE YCTymas OHIENaay |
EBpone.

B Mieynom IlyTu HauwIim HOBY1O
YEpPHYI0 ABIPY

SnoHcKHE  acTPOPU3HMKH  3apETUCTPUPOBAIIH
M3JTy4CHUE OT HOBOI'O KaHIUIATa B CPEAHIOI UYEPHYIO

neipy Minteunoro ITytu. ViccnenoBanue onyoaMKOBaHO B
xypHaie Nature Astronomy.

HoBast uepHast 1pIpa IpUMEpHO B CTO THICSY pa3
Tokenee ConHIa M pacmonaraercss B obiake
MojekymsipHoro rasza  (oovexkt CO-0.40-0.22) Ha
paccrostHuu 60 mapcekoB oT neHTpa Mieunoro IlyTu.

Actpodusuku npu nmomomu odcepatopun ALMA
(Atacama Large Millimeter Array) 3apeructpupoBaiu
U3llydeHue Ha dacrorax 2659 u 230,5 rurarepna.
KomrsrorepHoe MOJIEITUPOBAHHE, NPOBEAICHHOE
CrHeLuaIicTaMy, MoKa3ano, 4yTo AuHaMmuka raza B CO-
0.40-0.22 o0BsicCHSIETCS IPUCYTCTBUEM B 00JIaKe YEPHOM
JIBIPBI CpeIHEN MacChl.

B nmanpHelinieM aBTOpHI IUIAHUPYIOT MOApPOOHEE
WCCIIeIOBaTh JaHHBIH OOBEKT, a TaKKe HAWTH HOBBIX
KaH/IM/IaTOB B YepHBIE AbIPBI CPETHEI MACCHI.

UepHble [OBIpBI  CpeqHEH Macchl  3aHUMAIOT
MIPOMEXKYTOYHOE TTOJIOKEHUE MEXKY TPaBUTAI[MOHHBIMH
00bEKTaMH 3BE3JIHBIX MacC M CBEPXMAaCCHBHBIMH
YEepHBIMU JIBIPAMHU, B HACTOsfIIEE BPEMs OOHApYyXEHO
BCET0 HECKOJIbKO KaHIUIATOB B ITOAOOHBIE OOBEKTHI.

ACTPOHOMBI PEAIOJIATAIOT, YTO
2014 MUG6Y siBiisieTcsl yHMKAJIBLHOM
JABOMHOM IJIaHETOH

B npoumom Tromy oOceHplo, aBTOMAaTHUECKas
MexianeTHas ctaHuust HACA - «Hoseie I'opu3oHTED
(New Horizons), 3aBepuiuB cBoro paboTy Mo mepenade
MOCIIEIHUX ~ COOpaHHBIX JaHHBIX W QoTorpadwuii
[Inyrona W ero CIyTHUKOB, <«/BUHYJAach» B
HaIpaBJIeHUH TpaHCHENTYHOBoro oobekra 2014 MU69
B mosice Koiinepa. Oxxumaemass jgata HpUOBITHS
amnmapara K actepouny - suBapb 2019 rona.

[oaroroBka y4eHbIX K HPEACTOSILEH BCTpEUe yKe
WIET TONHBIM XOJOM, HEB3Wpas Ha NPOHIEHHYIO
KOCMHUYECKMM  30HJIOM, JIMIIb  IIOJIOBUHY  €ro
myremecTsus.  KolmepoBckuil — acrepoun  akTHBHO

U3y4daeTcs TEIECKOaMU He TOJBKO C 3eMIIM, HO U W3
KocMoca. B Hawase 3Toro siera actpoHOMaMu yxke Obuia
MPEANpPUHSTA TIONbITKA HPOHAOIIONATH TPOXOKICHUE
2014 MU69 no aucky nanekoil 3Be3/bl, HO KapIUKOBas
IUIaHETa MOpa3uila Y4YeHbIX TEeM, YTO COBCEM He
oTOpackiBaja HUKAKOH «TESHUY.




CrycTs MpakTUYECKH Mapy MECSIEB IOCHe 3TOro,
ACTPOHOMBI BCe-TaKu O0OHAPYKUITU ee, u
MPOAaHAM3UPOBAB TEPBbI€ W3 TOJNYYEHHBIX JaHHBIX,
66110 pemieHo, uto 2014 MU69 npencrasisier coboii He
«pOil acTepoujioB», a OJUHOYHBIA aCTPOHOMUYECKUN
00BEKT BBHITIHYTOH (POPMBI.

OnHako, Kak B IIOCIEACTBHHM OOBACHWI AJjaH
CrepH - pykoBoauTenb Muccuu «Hobie ['Opu30HTED,
MIpe/IBapUTEIIHHBIC BBIBOJIBI ObLTH HEBEPHBL.
TpancHenTyHOBBIE  00bekT u3 mosica Koiinepa
cocTaB/sUTM  1Ba HeOompumx (okomo 15-20 kM B
IUaMeTpe) acTepouaa B BHIC JBOWHOW IUIAHETHI,
CXOXHE CO «CTpPAIHBIM» M «YKaCHbIM» CITyTHHKaMHU
Mapca. Ho ects, u apyras «Bepcus»: He HUCKIIOUEHO,
yro 2014 MU69 - »st0 He nBoOiiHas IUIaHeTa, a JBa
«CIEIUICHHBIX»  acTepounga,  uMmenommx  (Gopmy,
aHaJIOrMuHyto komere Yypromosa-I'epacumMeHko.

Ilepen tem, xak 3087 «Hosble I'opuzonTel» B 2019
roay TmpHOyJAeT K OTOW 3araJoyHOi KapJIUKOBOMH
IUTaHETe, ACTPOHOMBI HAJEIOTCS B XOAE OYEPEeIHBIX
HAONIONEHUH 32 €ro  «TEHbIO»  OKOHYATEIHHO
OIPEJIeINTh, YTO OHA B JICHCTBUTENLHOCTH W3 CeOs
MIPEJCTaBIsAET.

Bue ContHe4HOI cuCTEMBI
0o0Hapy:KeHa MOTeHUHATIbHAS
«K30ayHa» miIaHetsl Kepler-1625b

[Mocne oOHapy)XeHUs MPAKTUYECKH YETHIPEX THICTY
ruiaHet 3a npeneiaamMu CONMHEYHOH CUCTEMBI ¢ MOMEHTa
Hayana paboThl opbOuTambHOro Tteneckona «Kermiepy,
Cpeiu O3TOr0 4YHCia Yy4YeHbIe BBIIEIWIN HECKOIBKO
JIECSITKOB TTOTEHIMAIBHBIX «IBOMHUKOB» 3eMild. ITO
3HAYNUTEIBHOE [OCTHKCHUE CTaN0 Uil IUIaHETOJIOTOB
CTUMYJIOM JIIsl Hayajga pa3pabOTKH METOOUK, C
MOMOIIBI0 KOTOPBIX OBUIO OBl BO3MOXXHO BBISICHHTH,
JIEWCTBUTENILHO JIM U HACKOJBKO YKH3HENPUTOTHBI 3TH
TUIAHETHI.

[lo MHEHHIO W3BECTHBIX acTpOHOMOB JIaBHIa
Kunmubara u Anekca Twuuum, cCyliecTBOBaHHE >KU3HU
BO3MOXKHO HE TOJIBKO Ha HHMX CaMUX, HO M Ha JyHax
TMTAaHTCKUX  IUIAHET,  PACHOJIOKEHHBIX B TaK
Ha3bIBAEMOW «30HE JKU3HI.

VYueHbIM yKe JIOBOJTUIIOCH 00HapYXUTh
HeOOJIbIINE SK30IUIAHETHI, CXOXKHE M0 CBOUM pa3Mepam
u Macce ¢ Mapcom, HO OHU OBUTH CIHMIIKOM Mabl U
MI09TOMY HU OJHON IOJHOLICHHOW JYyHBI HailieHO He
obuto. OpOuransHOMy Teneckony «Kemnep», kak u
MHOTUM JpPYIMM HE€ TOJ CHIy «YBUJIETH» aHAJIOTH
Hamelt Jlynsl win crmytHukoB Ommrtepa B mponecce
HAONIONEHUH 3a TIPOXOXKACHHEM IUIAaHET U IIPOYHX
00BEKTOB IO JUCKY CBETWJI, KOTOpPBIE MPUIITYIIATH ObI
UX CBET.

Kumnmary w Tuum mpummia B TONOBY  Hzed,
koropast cMmorna Obl  caemath «Kemiep» Oonee
YYBCTBUTEJIBHBIM, YTOOBI HCIIOIB30BATh €r0 ISl ITOUCKa
MOTEHIIMAJIBHBIX «IK30JyH». PaccMmarpuBasi orpomMHoe
KOJIMYeCTBO (ororpauii MPOXOXKAEHHS IUIAHETHI I10
JIUCKY 3BE3JIbl, OHM HMCKalIM W3MEHEHHUS! SPKOCTH NpHU
OJIMTHAKOBBIX MHUHHU-3aTMEHUSIX 3BE3/IBL.

Takue koneGaHusi B SIPKOCTH HAONIOAAIHNCH Yy
HECKOJIBKUX JIECSTKOB 3BE3[l, B TOM YHCIIE ¥ B JIAHHBIX
no cBeuennto Kepler-1625 — 3to0 mnepBoouepeqHOI
KaH/IW/aT, KOTOPbIH MOXeT 00JagaTh «3IK30IYHOW)
JIOBOJIHO KPYIIHBIX pa3MepoB, Kak Mo, KpymHBbIH

cnytHuk  FOmutepa.  Bpamienne — moTeHIMAIbLHOM
«3K30JIYHBD» IMPOUCXOIUT, MO CJIOBaM YYEHBIX, BOKPYT
riaHetsl  Kepler-1625b, mnpeBocxomsmieii  paxuycom
Hamry 3eMiro mpuOiIu3uTenbHO B 6 pa3. OauH 000poT
TMT'aHTCKOH TUIAHETHl BOKPYT 3BE3/bI AJIUTCS B TEUCHUE
npuMmepHo 287 aHeW W pacmonaraercs OHa TOYTH

MOCEPECANHE «30HBI )KU3HN.

OpHaKo, KaK MOKa3bIBAIOT PE3YJILTAThI OCIEIHIX
m3mepenuit Kepler-1625, 3Ta 3Be3na MOXET OKa3aThCs
3HAYUTEIBHO OOJIBIIE, YeM CUMTAJIOCh paHee. Eciu aTo
MOATBEPANTLCA, TO W IutaHera Kepler-1625b Oymer
copasmepHa He CaTypHy, a FOnurepy, 1 moTeHIuaIbHast
«OK30JTyHa» B JMaMETpPe U II0 Becy OyleT Moxoxka Ha
Henrys, a e Ha Ho.

OKOHYATENHHO BCE MPOSICHUTH YYEHBIE TOTOBSTCS
yXKe B OKTSAOpe 3TOro rojga C IOMOIIBIO TellecKona
«Xab6m», xorga Kepler-1625b cHoBa Oyner npoxoauTh
MO JIUCKY 3Be37bl. JTO TaK K€ MO3BOJIUT OINPEIEIIHTh,
YTO K€ ATO 32 TAUHCTBEHHBIH OOBEKT y THMIaHTCKOM
IUIAaHETHl, MACHCTBUTENBHO JH OSTO <OK30JyHa», U
peasbHO JIM TPUCYTCTBHE JKU3HM Ha HEHl XOTa OBl B
TEOpHH.

Il1aneTHast cucTeMa 3Be3AbI
TRAPPIST-1 oka3anach crapiue
CoJIHeYHOH CHCTEMBI

TRAPPIST-1 System

YueHble MOTYyYHIIM HOBYIO OLIEHKY BO3pacTa OJHOMN
U3 CaMbIX HMHTPUTYIOIIUX  IUIAHETHBIX  CHUCTEM,
OTKpPBITHIX ~Ha  CETOAHSIIHUN JeHb — CHUCTEMBI
TRAPPIST-1, Brmrouaromei ceMb IIaHET pa3MEPOM C
3emito, OOpalIalOUIMXCS  BOKPYr  CBEPXXOJIOIHOM
KapJUKOBOM 3BE€3JIbl, HAXOAIIEHCS Ha PacCTOSHUU
npuMepHo 40 cBeToBbIX JeT oT Hac. MccrnemoBaTenu
coo0ImaroT B HOBOW pabore O TOM, 4TO 3Be3/a
TRAPPIST-1 nmoBoipHO crapas — e€ Bo3pacT
cocrapisger ot 5,4 a0 9,8 mwMapaa JeT. OTO MOYTH




BJBOE OOJbIIe, MO0 CPAaBHEHUIO C BO3PACTOM HAIIEH
CoJTHEYHOM CHUCTEMBI, KOTOPHIH OLIEHUBAETCSI IPUMEPHO
B 4,5 MuyIMapaa jer.

Orta oneHka Bo3pacta cucteMbl TRAPPIST-1 Obiia
npoBeneHa rpynnoit yueHsix HACA mox pykoBOACTBOM
Anama Bropracca (Adam Burgasser) u3
Kamudopuuiickoro yausepcutera B Can-Jluero, CIIIA,
U OCHOBBIBA€TCS Ha aHAJM3€ CKOPOCTH OpOHMTAIBLHOTO
JIBIDKEHUSI 3BE3[Ibl BOKpPYr LeHTpa Mieunoro Ilyru
(Oomee  napeBHHME  3BE3OBI  JIBIKYTCI  ObICTpee),
XMMHYECKOM COCTaBe aTMoc(epbl 3Be3[bl U YacTOoTe
BO3HHMKHOBEHHS BCIIBIIIEK HA €€ MIOBEPXHOCTH.

«Cemb  uymec» (ceMb  IUIaHET)  CHUCTEMBI
TRAPPIST-1 Obuti OTKPBHITHI paHee B TOM TOXy MPH
moMomy  Tenmeckoma  Transiting  Planets  and
Planetesimals Small  Telescope = (TRAPPIST),

pacnonoxxeHHoro B UYmim, KOCMHYECKOTO TellecKona
HACA Spitzer («Cnoutuep»), a TakxKe JApYruX,
Ha3eMHBIX oOcepBaTopuil. Tpu U3 IUIAHET CUCTEMBI

Venies Earth

TRAPPIST-1 wHaxomsitcs B oOuraeMoil 30HE
3BE3JIbl, TO €CTh Ha TAKOM PACCTOSHHU OT CBETHJIA, HA
KOTOPOM KaMEHHCTasl IUIaHeTa MOXXET HUMETh BOAY B
xuaKod (opme Ha moBepxHOCTH. Bce cemp maHer
HaXOJTCS B TNPHWIMBHOM 3axBaTe€ IO OTHOLICHUIO K
3BE3lle, TO €CTh JEHb W HOYb Ha Pa3HBIX CTOPOHAX
Ka)JIOH! IUTAHETHI JUISTCS «BEUHO.

Ha opOute Bokpyr 3Be31b1 Tay Kurta
00HapYy:KeHbI YeThIpe MIaHeThl
pa3MepoMm ¢ 3eMJI10

B HOBOM HCCIIETIOBAHUH, MPOBEICHHOM
MEXIYyHAPOTHOW KOMAaHIOW acTpOHOMOB BO TIJIaBE C
®abo @enrom (Fabo Feng) w3 VYHuBepcurera
Xaprdopammpa, BenukoOpuranusi, oOHapyXeHO, YTO
Ha opOure Bokpyr Ommkaiimeii k  ComHmy
conHuenonooHoi 3Be3npl Tay Kura, pacrnonokeHHOI
HAC PACCTOSHUH BCEro JHIIL 12 CBETOBBIX JIET OT HAC U
BUIUMONH Ha  HeOEe  HEBOOPYKEHHBIM  TJIa30M,
pacronoKeHbl YeThIpe IUIAHETHI Pa3MepoM ¢ 3eMITio.
Macchl 3THX TUIAHET COCTaBISAIOT He Oomee 1,7 macchl
3eMITi, YTO CTaBUT WX HA TIEPBbIC CTPOYKH B CITHCKE
TUTAHEeT HAUMEHBIIIET0 pa3mepa, Kora-iuoo
OOHApY)KEHHBIX Ha OpOWUTE BOKPYr OJu3JICKaIIeH
CONHIIENONOOHON 3Be3dpl. J[Be H3 JTHX IUIAHET

TIPE/ICTABIISIOT coboi
CyIep3eMIIH,
PAacIonoXeHHbIe B

obuTaeMoit 30He 3BE3Jbl,
TO €CTh Ha TOBEPXHOCTH
9THX  IUIAHET  MOXET
MPUCYTCTBOBATh BOAA B
KHUIKOH hopme.

OTH TUTAaHETH OBLTH
OOHApY)KEHBI KOMaHIOM
deHra mpu MOAPOOHBIX
HAOMIOACHUSAX  TOHKHX
cMmemeHni 3Be3abl  Tay
Kura. Dto morpebopaio
OT MeToJla W3MEpEHHsI

CMeEIIeHU
YYBCTBUTEIBHOCTH  Ha
ypoBHe He MeHee 30
CaHTHMETPOB B CEKYHILY.

Be BHEIIIHUE
IUTaHeTBl CHCTeMBl Tay
Kura, BEPOSITHO,

SABJIAKOTCA KaHAWJaTaMUu
B 4YHCJIO IIOTCHIUAJIBHO

Mars 00MTaeMBIX IUIAHET, XOTS
MAaCCHBHBIH OCKOJIOUHBIH
. JIUCK CHIDKAET
BEPOSTHOCTD Hx
00HUTaeEMOCTH n3-3a
BO3MOXHBIX YaCTBIX
60MOapIUpPOBOK
MMOBEPXHOCTEH  IIaHeT
acTepouIaMu u
KOMETaMHU.

Muxaun Peioakoe, nobumess acmpoHOMUU

Ilo mamepuanam caumos lenta.ru, newastronom.
blogspot.ru, astronews.ru




XOTs SIpKUE KOMETHI TIOSIBIISIIOTCST PEIKO,
CJ€l B UCTOPUM OHU OCTaBWIM Hemalblii. Bcerna
OHU CYHUTAIIMCh MPEIBECTHUKAMU HECUACTHUI: BOIH,
snuaemMuid, rubens ypoxas. [lotomy 4YTO BHJ
KOMET HaloOMHHall TO IMKy, TO cabimu. A Ha
KapTHHAX XYJIOXKHUKOB 3TH aTPHOYTH BOWHBI OBLTH
OKPY>KCHBI OTPYOJICHHBIMH YaCTSIMH Y€I0BEUCCKHX
Ten. I'mbenb AMHO3aBpOB Ha 3eMile OOBSCHSIOT
MaJIeHHEeM Ha Hee acTepOomnia NN KOMETHI.

H3zo6pascenue komemnl Iannesi 6 1066 200a na 2obenene us bBaiié

Ha puc. 1 u 2 wuzoOpaxeHbl /1BE pa3HbIE
KOMETBI, IIPUYEM B IJ1a3za Opocaercsi «pa3HOLBETHOCTH)
komeT. OOoiouka BOKpyr komersl Jlemona (pucl)
MMeEET 3eJIEHOBATHhIN OTTEHOK, a y KoMeThl Xeiina-bormma
(Bemukas xomera 1997 rona) aBa XBOCTa pa3HOIO I[BETA
— romyboro u kenroro. Kak OOBACHATE Takoe
pa3HooOpa3re IBETOB, MPHUCYIIUM pPa3HbIM YacTsIM
komeT? UToObI OTBETHTH Ha IOCTAaBIICHHBIE BOIPOCHI,
MO3HAKOMHUMCS C TEM, YTO IPEJCTABIISIOT KOMETHI.

~ - —
Puc.1. Hzobpaxcenue komemol Jlemona — Comet Lemmon (C/2012
F6) — 6b110 nonyueno 4 ¢eepans 2013 200a na obcepsamopuu 603ie
Cuones (Ascmpanus). Komemy — mooicno — 6bL10  udemo
Hegoopycennvim enazom. 1azoeas obonouka 6oxkpye a0pa Komembvl
uMeem 3e1eH08amblil Yeem

RAaRolo,

ROMEiIbi=>2

Puc.2. Uzobpasicenue xomemuvr Xevina-Bonna 24 mapma 1997 2o0a,
Ko20a ona  npoxoouna noumu neped 2aniakmuxou Anopomeos.
Omuemnuso  3amemmnvl  yéema 08X X6OCMO8 —  201y0020,
nanpasnennozo npsimo om Connya, u Jiceimozo, OMKIOHEHHO20 Om
paouyca-6exmopa Ha 3HauUmenbHblil y2oi

OcHOBHBIE CBeIeHUS.

Komera (kometes — IIMHHOBOIOCKIN) — TENO
COJIHEYHOH CHCTEMBI, HMEIOIIEE Pa3Mephbl B HECKOJIBKO
kuiomMeTpoB (oT 1 1o 10 kM — peke OoJbIIIE), KOTOPOE
MOM JEWCTBHEM COJNHEYHOTO H3JIYYCHHS CIOCOOHO K
W3MEHEHHIO BHEIIHEro BHUIa Onaronaps cyOnumanuu
BEI[ECTBA CBOUX SIIEP.

ITo mepe mpubnmkeHus komeTbl K CoHIY
XBOCT U3 TIBUTH ¥ Ta3a YBEJIUYHUBACT CBOHM pa3Mephl, Tak
KaKk  yBEeJIMYMBACTCS M  KOJMYECTBO  BEIIECTBA,
MOTEPSHHOIO SAPOM KOMETBI, U PACTET BO3ICHCTBUE
CONTHEYHOI'O M3JIYYCHHS M YACTHIl COJHEYHOrO BETpa.
XBOCTBI KOMET OOBIYHO HAMpPAaBJICHBI B CTOPOHY,
npotuBononokuyro  Comuiy.  Macca KOMETBI
HCTOIIACTCS MIPH KAXKIOM MPHOIKeHUH ee K COHITY.

Komema

CornHye

Puc. 3. Hsmenenue 6necka xomemosl npoucxooum us-3a
moeo, umo mensiemcsi paccmosinue A medicoy Hell u
3emneil, r medxcoy neti u Connyem

Hsmenenne Oiecka KOMETHI MMpOUCXOOUT HE
O6paTHO MIpONoOpUHUOHAJIBHO KBaJApaTy pacCTOAHHUA OT
COJ'IHHa, a I10 3aKOHY

E = Eo r 7n,

20e n ~ 4, n i Ka)KZ[Oﬁ KOMCTBI

OIIpEeIeIISIeTC WHAMBUIYAIbHO, TOCKOJIBKY SBJISIETCS
XapaKTepUCTUKOW KOMETHOTO BelIecTBa. BelnuuHbl,
BXOzsiIMe B (popMyiry, IIOSICHEHBI Ha pHC. 3.




Ecnu cpenHsist TUIOTHOCTH BelIECTBA  sijiep
KOMeT OKomo | I/cM’, TO Macchl KOMET 3aK/IIOUCHBI B
npenenax or 10" 1o 10" r (ecnmm pasmepst szep
3aKimoueHsl B npenenax ot 0,5 mo 20 km).

Slmpa KOMET COCTOAT W3 BOJSHOIO Jbla |
JbAa U3 YIJIEKHUCIOro Trasza, C HPUMECHIO HENeTYYHX
BEIIIECTB.

Ha puc. 4 npeacraBneHsl TpaeKTOPUU
YacTHLl, BBUICTEBIIMX W3 TOJOBHI KOMETHI B OJIWH
MOMEHT BPEMEHH C Pa3JUYHBIMH CKOpOCTSAMH. Takue
YaCTHIIBI IAAYT B XBOCTE KOMETHI CHHXPOHBI.

A xak Oygyr pacronarateCsi B XBOCTE
KOMETHI YaCTHUIIbI, KOTOPbIE BBUIETAIOT M3 T'OJOBBI BCE
BpeMsi, HO UMEIOT OIHY U Ty € CKOpPOCTh (Takue
XBOCTBI Ha3bIBAIOTCSl CHHIMHAMAMH).

Bo Bropoii nonosune XIX B. ®.A. bpenuxun
pa3aenui XBOCThl KOMET Ha TPH THIIA!

I Tvma — HampaBieHBl MOYTH MPSMO OT
Comnnna;

Il Tvma — U3OTHYTHI W OTKJIOHEHBI Ha3aJ Io
OTHOIIGHHIO K MPOJODKEHHOM  PaJHyCy-BEKTOpY
(coemunsromemy COIHIE ¢ KOMETOMH);

III Thma — KOpPOTKME W TOYTU NpsMBIE, HO
OTKJIIOHEHHBIE B CTOPOHY,  INPOTHBOIOJIOXHYIO
JIBIKCHUIO 110 OpOUTE.

CUHXpOHbJ

Opbuma
KoMembi

Puc. 4. Ecau uz sdpa xomemst 6y0ym 6 00U MOMeHM
6peMeHU  blOpOUleHbl  Yacmuybl € PA3TUYHLIMU
cKOpoCmAMY, O Yepe3 HeKOmopoe 6pems  OHU
obpazyiom cunxponnovl. [ C.B. Opnos, «O npupode
xomemp, 1960]

CunpHO BBITSIHYThIE OpOUTHI KOMET
HU3MEHSIOTCS TON JCHCTBUEM BO3MYIICHHH OT ILIAHET.
B03MOXHBI CTOIKHOBEHHsI KOMET C 3eMilei, KOTOpble
NMPOM3BOMWIA HA  HEH  SBJICHUS, AaHAJOTMYHBIC
Tynrycckomy dpenomeny (1908 rog).

Hmeercst OonblIoe KOJUYECTBO THIIOTES,
CpeIr KOTOPBIX €CTh M BYJIKAHH3M Ha CIYTHHKax
IUTAHCT-TUTAaHTOB,  CTOJIKHOBCHHE  aCTEPOHMIOB  C
JIEASTHBIMU TIOBEPXHOCTSIMHA HEKOTOPBIX CIYTHUKOB, HO
MPOMCXOXKICHHE KOMET IIoka He scHo. HauOomee
BEPOSATHON THIIOTE30M SBIACTCS MPUXOA KOMET U3
obaka Oopra.

Acmponomel  u  oicumenu  2opoda  HaOMOOAOmM _3a
komemot 1680 200a

Buaumoe HUUYTO

«Komera ectb, B 00meM, 3Be3la y)KacHas:
OHa  TIpe/iBEIIaeT  HeMasoe KPOBOIIPOITUTHE. ..
OTCBEUYUBAs CBOUMH CTpaIIHbIMA BOJIOCAMH,
YHUUTOXKAET BCE 3eMHOE», — IHcall B | Beke HOBOW ApHI
pumckuii nucarens [Tnunuit Crapmuit. Ha nporsoxennn
BEKOB HCTOpHsI TOSIBIICHHS KOMET ObUla HaroJHEHa
KYTKMMHU KapTHHaMU: MHpPOBOH ronon, OoNe3Hun u
snuaeMud, BoiHbl. Eme B 1910 rony Anexcanap biok
ncan B ctuxorBopeHnu «Komera»: «Tol HaM rpo3umib
MOCJIeTHUM YacoM, U3 CHHEW BEYHOCTH 3Be3fal» A eme
panbie [Isep bepamxe ormeuan, uyto «bor miet Ha Hac
yXKACHYI0O KOMETY, Mbl y4acTH CBOeil He m30exum. 51
YYBCTBYIO, KOHEIl MPUXOIUT CBETY...» lIpuBeJeHHbIE
LUTATHl pa3fielieHbl IOYTH JIBYMSI THICSYEICTHIMH,
OJTHAKO MOTHBBI, HaBEBAaEeMble MOSBICHUEM KOMET Ha
HeOe, UMEIOT OJHY U Ty K€ TOHaJbHOCTh. B ueM TyT
neno? IloueMy ¢ KOMeTaMH CBA3aHO YYBCTBO CTpaxa U
OOSI3HM YEro-TO TPaHAMO3HO KaTacTpO(pHUECKOro,
HampuMep, ruOenu 3eMJIM  OT CTOJKHOBEHHS C
HEOOBIKHOBEHHBIM HEOECHBIM TeoM?

Iocnennee mnosiBieHne kKomersl [ames B
koHe 1985 roma u B Havane 1986 roma Takke
CONPOBOXK/IAJIOCH ~ BaJlOM  Ta3eTHBIX  IyOJIMKaIWH,
TIOSIBJICHHEM HAy4YHO-TMOMYJISPHBIX KHHUT, B KOTOPBIX Ha
YPOBHE  JOCTM)KEHHH COBPEMEHHOH  aCTpPOHOMHH
pacckasplBaioch, 4YTO e Takoe KomeTel. IIpaBna,
HaOmonaTh KoMery [anies B MOCIeHEM IOSIBICHUH B
ObUION Kpace 3eMJITHE HE CMOIJH, OHa ObLIa HEe Tak
spKa, WMeNla MEHbIIeW MJIMHBI ITyralolMid XBOCT.
CoBpEMEHHOMY  YEJIOBEKY TPYAHO COINEPEKUBAThH
MBICJIISIM M YyBCTBaM JIIOJIEH, KOTOphIE BOOYHIO
HaOII0Ja)T KOMETHI B APEBHOCTU. Penko xoMy BooO1Ie
JIOBOJIUTCSL XOTh OIMH Pa3 B JKU3HH YBUJIETH SIPKYIO
KOMETY HEBOOPY)XEHHbIM TIJIa30M. B Temeckom xe
KXl IO MOXXHO HaONIIOAaTh HE MeHee JecsTKa
cnabpix komer. B 1991 rony actpoHoMbl oTKpbuTH 14
HOBBIX HEOECHBIX CTpaHHHWI, a BMECT€ C paHee
OTKPBITBIMU 3TOT TOA OBbLI BOOOIE peKOpaHBIM — 34
koMeTbl. C 4eM jke CBsI3aHbl HEOOBIYHBIC BIEYATICHUS
JIO/IEH, €CIM TPaKTHYEeCKH, KpoMe MpogecCHOHaIOB-
aCTPOHOMOB, KOMETHI HUKTO He HaOmogaer? Heyxenu
9TOT CTpax 3aJ0XKEH B HAC TI'€HETUYECKHM KOJOM?
JlaBaliTe MBICIEHHO COBEpIIMM TIIOJIET BMECTE C
KOMETOM, HayMHasi CBOW IIyTh M3 TaK HA3bIBAEMOrO




obmaka Oopra. OTOT pe3epByap, HACUHTHIBAIOIINM
MUJUTHAPBI 3apOJbIIIEH KOMET, PaCcIIOIOKEH JaleKo 3a
rpanniaMu COJHEYHOH CHCTEMBI, IPUMEPHO B COTHIO
ThicAd pa3 pganemie or ConHua, 4eM Hama 3eMIs.
O6nako OopTa HE €ANHCTBEHHBIH UCTOYHUK MOSBIICHUS
koMeT. [IpearnonoXuTensHo enle ecTh KOMETHBIN T0sIC
VYunna, conepxamuil MutHap "3apoablmeil” KoMmer.
OH Haxomutcs 3a opbOutoi rraneTsl HentyH. Eme B
1932 romy axamemuk B.I'. deceHkoB Moka3ai, 4TO
BO3MYILICHHUS,  UCHBITBHIBAEMblE  KOMETaMU  TIpH
B3aMMOJICHCTBUH CO 3B€31aMH, MOT'YT IIDUBECTH K TOMY,
YTO0 OpOWTa KOMETHI M3MEHUTCI U "XBocraTas"
npubauzutes k CoJHIy, npoJeras HeJaleKo OT 3eMIIH.
SlcHO, 4TO KOMETa MOXeT ¢ 3eMilell U CTOJIKHYThCS, a
TOTJIa... BIPOYEM, 00 3TOM YyTh MO3XKeE.

Hrak, ¢ OoOmpIIMX  pPACCTOSHHUMA, TaC
TeMIlepaTypa NpOCTpaHCTBa HEOOBIYAHHO HM3KA, a OT
ConHIA DHEPrWU TIOCTYMaeT COBCEM Mallo, JIETUT
komera Ha Bcrpeuy c¢ Connuem. ['ps3Has JensHas
rIpI0a TOCTENEeHHO pasorpeBaercs. ['azoo0pasHas
atMoc(epa HayMHAET OKPYXaTh SIAPO KOMETHL. BoT
noueMy Ha OonblIMX paccTosHusAX oT CoJHIa KoMmera
BBINVISIAUT TIPU HAOJIONEHMH B TEJECKON Pa3MBITBIM
ISITHOM C LIEHTPAJBbHBIM CTyIIeHHeM - sapoM. Jlo cux
nop OOJBIIUM NPU3HAHUEM MONB3YETCSl MOJEb Spa,
npemiokeHHass @®penqom  YHIUIOM, aMepUKaHCKUM
ucclIeoBaTeIeM  KOMET: 3TO  KOHIJIOMepaTr W3
TYrOIUIaBKUX YaCTHI] ¥ 3aMOPOKEHHBIX JIETYYUX TI'a30B
(MeTaH, YrJEKuClloTa, 3TaH, €CcTb TaM M Boja). Ilox
BO3JICHCTBUEM COJIHEYHOrO TeIia rasbl "Hcnapsrorcs',
Kak Cyxoi Jen, oOpasylorT arMmocdepy, IOIMYyTHO
3axBaThIBasl IIPU CBOEM JIBW)KEHHU B HAIPABICHUU OT
sapa | TbUIeBble YacTuipl. Yem Ommke k CoiHIly, TeM
BBIIIIE TEMIIEpaTypa KOMETBI, TeM OOJbIINe OOBEMBI
3aHUMaeT B MPOCTpaHCTBe ee ronoBa. C npuoImkeHneM
K CBETHJIY T'OJIOBa IIPUOOPETAET BBHITAHYTYIO (opMy H,
HaKOHell, y Hee NOosBisieTcss XBocT. MTak, BHelrHe
KOMETHI MMEIOT BHJ TYMaHHBIX OOBEKTOB C XBOCTOM,
KOTOpblE MOSBJISIIOTCS  Kak — pe3ylbTaT Hporpesa
BEIIIECTBA spa COTHEYHBIM TEIUIOM MPU NPUOIKEHUH
k ConHiy Ha paccTosHHe, MeHbllee 4-5 a. e.:
UCHApSIONINECS Ta3bl JBHXKYTCS IO/  JIaBJICHHEM
COJIHEYHOT'O U3JIYYeHHUS! B CTOPOHY, ITPOTUBOIOJIOKHYIO
CoJHIly, W YBJICKAIOT 32 COOOH HEOOJNBIINE MBUIHHKH.
[Mpupona cBeueHHst KOMET 3aBHCHUT OT TOTrO, YTO
CBETUTCS: TbUIb oOTpaxkaer cBer ConHI@A, a rasbl
MIEPEU3TYdaroT ero.

VYke AaBHO 3aMEYeHO, YTO XBOCTHI KOMET
HAaIpaBJIeHbl B CTOPOHY, MPOTUBONOJOKHYI0 COIHILy.
JlaBiieHHE COTHEYHOTO M3JIYYEHHUSI, YACTHL] COIHEYHOTO
BeTpa Kak Obl OTrOHSE€T BeUleCTBA KOMETHOM
atmoc(epsl. Benmuka mu Macca KOMET M MX XBOCTOB?
OneHuth ee ObIBaeT HE TaK JIETKO, Beldb KOMETa -
ONMHOYHOE Teno. Bmnpouem, 1udpsl XoTh W
3HAYUTEJIbHBIC, HO HE YCTpAIlAIOIIUe: caMasi MaJleHbKast
UMEET Maccy BCEro HECKOJBbKO TOHH, Hauboiee xe
KPYIHBIE KOMETBI COJIEPKAT THICSIYM MUJUINAPAOB TOHH
BemiecTBa. [Ipyu 3TOM JMIIb Manas 4acTh ero oopasyeT
XBOCTBL. [IJIOTHOCTH BellecTBa, M3 KOTOPOTO COCTOST
nuelippl  HeOeCHBIX CTpPaHHMI, B MHJUIMOHBI pa3
MEHbIIE TUIOTHOCTH BO3AyXa, KOTOPHIM MBI JIBIIIAM.
Onnako HeOombIIoe KOJINYECTBO BEIIECTBA,
yOATUBIINCH OT sAApa KOMETHI B  KOCMHYECKOE
MIPOCTPAHCTBO, MOXKET 3aHUMATh TPOMAaJHbIE OOBEMBI.
Bbutn cimydyam, Korja roioBa KOMETHI HAXOIWIIACh
BOmm3u ConHa, a XBOCT MPOCTHUPAJICS TIOYTH JIO0

3emmn. Takast komera Oblia MOXO)Ka Ha rojioBy C
pacinyni€eHHbIMU BOJIOCAMMH. He cnyqaﬁHo X HA3bIBaIOT
JJIMHHOBOJIOCBIMH.

KomeTa Jlonnaty Haz Ilapmkem 5 OKTsI0pst 1858 roza

B rpanamosHocTH BHIa KOMET BHHOBAaTa He
CTOIIBKO WX Oonplias Macca, CKOJBKO OoJbInue
pasMepsl xBoctoB. B 1910 rogy 3emins mpoxonunia
yepe3 XBOCT KoMeThl [ammes. Yike Torga 3Hamu, 4to B
XBOCTaX COJlepIKaTcs sII0BUTHIE Ta3bl. Havyanack maHu-
Ka, HO CIeNUalbHBIE HCCIECIOBAaHU XUMHYECKOTO
cocTaBa 3eMHOW aTMoc(epbl MOKa3alH, 4TO HHKAKUX
W3MEHEHHH HE NpOoW30muI0. A Tenmepp 0 CcaMoM
XKHUBOTpenenrymeM. MoXXeT JIM1 KOMeTa CTOJIKHYTBCS C
3emiieif, 1 KakoBBI OyayT mociencteus? Koneuno, eciu
102 B MIJUTHOHBI TOHH ymaJeT Ha 3eMIII0, TO MpPOH-
30MJeT JIoKalbHas KaTtacTpoda. Takoe B HCTOpUH
Hallled IUTaHeThl Y)Ke ObLIO, MPUYEeM COBCEM HENaBHO.
SBnenne TyHrycckoro mMereopura — HE YTO WHOE, Kak
BcTpeda 3eMJIM ¢ HeOOJNBIION KOMETOH, COCTOSIICH 3
peixgoro spaa. OHa  IPakTHYECKd  MIHOBEHHO
WCTIapUIIach, a DHEPTHsl B3phIBAa Hajellaia CTONBKO Oer,
4yro majaeHue "dyma" ¢ Heba IMOMHAT /O CHX IIOp.
OpHako BcTpeud 3emMild C KOMETaMM Ype3BbIUaifHO
pelKy, Beb Ha MaMsTH YeIoBeYecTBa Takas kartactpoda
JIUIIb OJHA.

Komerbl, HaBepHOe, SBISIOTCS  CaMbIM
3araJlo4YHbIM BUJIOM KOCMHYECKHX Tell, KpPY>KaIlUuXcCs
Bozuie ConHiia. OObIBaTENN HEYACTO MPEACTABISIOT ceOe
TO, Y€M JK€ Ha CaMOM JeNe SIBISIOTCS KOMeThl. M3-3a
9TOTO Cpeny JIOJIEH C JIETKOCThIO PacHpOCTPAHSIOTCS
camble HeJlenble HeObUIUIIBI, CBSI3aHHbIE, KaK MPaBUIIO, C
MOSIBJICHHEM Ha HeOe odepeqHol spKod KoMmeThl. Bce
9TO OBLIO OBl CMEINIHO, KaK TOBOPHJ KIIACCHK, KOraa Obl
He ObUIO Tak TpycTHo. Hecypasumpbl 3T yacto
NPUBOAMIA K TPAardueckuM HCXOIaM, TaKHM, Kak
MaccoBbIe camoyoOwuiicTBa. OTCIOIA BBIBOM: JTOYUTAUTE
9TOT pasfena 1O KOHIA, YTOObI HE CTaTh JKEPTBOM
O4YepenHOM  Ta3eTHOM  YTKM  WIM  4YbeH-HUOYIb
HenmoOpocoBecTHOW  Oaiiku. Bripouem, MOHOMOIM3M
3lleCh HU K 4YeMy, BOCHOJIB3YHTECh, €CIIU IIOXKENaere,
JIPYTUMHU HayYHBIMH HCTOYHUKAMH.

Ha camom gpene KkoMeTbl —  IOYTH
6e300unHble obutatenu ConHewHol cucteMbl. OHU
UMEIOT CTOJb Mallyl0 II0 CPaBHEHUIO C JIPYTUMH
Tenamu, Kpyxkamumucs Bokpyr ConHIa, Maccy, 4To
oracaTbCs CONMKCHUS 3eMJIM C HUMHU HE CTOMT. Jlaxke
CTOJIKHYBIINCh C 3€MJICH, HM OJHA KOMETa HE MOXKET
W3MEHUTHh OpOUTY 3eMJIM, TO €CTb CTOJIKHYTh €€ C
opOutel. Ho HenpusTHOCTEH KOMETa JOCTaBUTh MOXKET

HEMaJI0O - CWJIBbHOC 3CMIICTPACCHHUEC WKW IYHaMH,




BBIOpOC B aTMoc(epy OONBIIOro KoaudecTBa Ipliu. Bee
9TO MOXET Ja)ke MPUBECTH K HM3MEHEHWI0 KIINMara,
Belb MHOXXECTBO TMBUIMHOK 3aClIOHAT OT 3eMJISH
ComnHue: TOra TyOWTENBHBIH XOJION MOXKET CKOBAaTh
3eMJII0 Ha JIONTO€ BpeMs, IOKa YacTHIl IbUIA He
OCSAYT Ha TIOBEPXHOCTh. BCIOMHHTE THIIOTE3HI,
CBSI3aHHbIE C T'MOENIBI0 TPUIOOUTOB WM JUHO3aBPOB.
Ho nmo cux mop He W3BECTHO HU ONHOH KOMETHI,
KOTOpas CMOXET CTOJNIKHYThCS € 3emied. OpOuTsl
KOMET HM3BECTHBI, TO €CTh aCTPOHOMBI 3apaHee MOTYT
cKa3aTh, TJe Oyaer Ta wiM WHas kometa. [IpaBna,
TOSIBJICHHE HOBOM KOMETBI MOXKET BHECTH KaKylO-TO
CYyMSTHUIy, HO TIOCIE €€ OTKPBITUS U COJVKEHHS C
3emiiell OOBIYHO TMPOXOAUT Hemasio Bpemenu. Komery
Xeina-borma OTKpRUIM NOYTH 3a JABa Troja A0 e€e
nposnera BOnu3u ConHia.

Kak ycTpoeno sigpo KomMeThI.

Ecnu pa3mepbl rooBbl KOMETHI 3aBUCSIT OT €€
paccrosiaust 1o CoiHIA, TO €CTh B HEH HEUTO TaKoe,
YTO HE TaK CHJILHO MEHSETCs B pazMepax — 3TO SIpo
koMeTbl. UTOOBI YBUAETH SIpPO CKBO3b BPEMEHHYIO
aTtMoc(epy KOMETHI ee M3y4aloT IPH ITOMOIIH JIy4eH,
KOTOpBIE ~ NPOXOAST  CKBO3b  IbUIb,  HAmpHUMep,
panuoBonHbL. Eciu pasMepbl TOJOBBI KOMETHI HHOTTA
npeBocxoaTh auamerp ConHIA, a XBOCT TSHETCS Ha
COTHA MMWJJIMOHOB KWJIOMETPOB, TO pa3Mephl sipja
HEBEJIMKH — BCEro HECKOJBKO JIECSITKOM KHJIOMETPOB.
HenapoM koMeThl Ha3bIBaIOT «BHIMMOE HHYTO». Slmpa
KOMET COCTOST W3 3aMep3lIuMX JBYXaTOMHBIX H
TPEXaTOMHBIX Ta30B M MBUICBBIX YacTHIl, MOJEKYJ
KHCJIOPOAa W YIJepoAa, B HEOONBUIMX KOJIMYECTBAX
MPUCYTCTBYIOT ~JAPYrHe XUMHYECKHE DJIEMEHTHl |
COE/INHEHUSI.

Ha ceroaHs acTpoHOMBI OOHApYXHJIU OKOJIO
1 200 xomer, 4YacTb U3 KOTOPBIX HEPUOIUYECKU
Bo3Bpamaercss kK ConHIly, a 4acTh — NOObIBajia B MEKIIe
COJIHEYHOT'O apa TOJIBKO OIUH pa3, U Tereph KOMETHI
BCE YHNAISIOTCA OT HEro B KOCMHYECKHE MpPOCTOPHI,
Hajgoiaro "3amomHuB"  "ropsayro"  BcTpewy.  Ho
BHUMAaHHE aCTPOHOMOB MPUKOBAHO K KOMETaM JI0 CHX
nop. Xorenoch Obl BCEe-TaKH Y3HAaTh, KaKOBO K€ HX
nmpoucxoxaeHne. Beap kpome THIIOTE3Bl  B3phIBA
wiaHetsl  @Da’ToH  cymiecTByer UM pSn  APYTHX.
Hekoropble  acTpOHOMBI ~ CUHMTAIOT, YTO KOMETHI
BBIOPACHIBAIOTCS NIPU BYJIKAHUYECKUX HM3BEPIKEHHUSIX CO
CIYTHUKOB IUIAHET-TUT@HTOB, IPUYEM TaKUE BYJIKAaHBI
JIEWCTBUTENILHO ObUIM  OOHApY)KEHBI Ha CITyTHUKE
IOnutepa — Ho. Eme onHa Bepcus. Bo3MokHO, KOMETHI
00pa3oBaJMCh B pPE3yJbTaTe B3aWMOJACHCTBUS MalbIX
TUIAHET C JIEISTHBIMH [TOBEPXHOCTSIMH CITYTHUKOB TEX XK€
IUIAHET-TUTAHTOB: yIap - W TJbIOBI JbJa JIETAT B
KOCMHYECKOE IPOCTPAHCTBO.

Kro xe npas? K coxaneHuro, acTpOHOMBI He
MOT'YT /IO CHX IIOp NMPUUTH K €JUHOMY MHEHHI0. EcTb
TOYKa 3PEHHS, COTJIACHO KOTOPOH KOMETHI SIBIISIFOTCS
"mepeHocunkaMu" KU3HU BO BeeneHHOM.

A MOXeT ObITh, KOMETHI SBISIOT COOOI
OCTaTKU TE€X KUPIHYMKOB, U3 KOTOPBHIX OblIa CO37aHa
Bcst ComHevnast cucrema? UTo kK, MOXKET OBITh U TakKoe.
[MosToMy MX H3ydeHHE NPOSCHHT MHOTHE BOIPOCH,
CBSI3aHHBIE C TIPOUCXOXIEHWEM 3eMJIH U JpPYrux
IUTaHET.

U B 3aKkiIroueHre HECKOJIBKO CJIOB IO TIOBOAY
"KocMHuecKkoro crpaxa'’, Ha3plBaemMoro komeramu. Ilo
Mmeiciin  amepukanna H. Komnmepa, aBropa kHurm o

KOMETax, MOSBJICHUS KOMET ONAcHbI MOTOMY, YTO HX
JIeTIat0T OMacHBIMHU JIoAW. Komersl yOuBaroT Jroneit ¢
MOMOIIIBI0 UX K€ COOCTBEHHBIX cyeBepui. CrouT u
xmatb Oen ot crpaHHuibl  Hebec? Kcratm, He
WCKIIOYEHO, 4TO B Omkaiiiee BpeMsi HeOO BHOBb
yKpacHrt "XBocTaTas KpacaBuma'...

O0bsicHeHNEe BETOB KOMET

1. [TnazMeHHBIE XBOCTBI KOMET COCTOST
W3 WOHHM3MPOBAHHOIO Ta3a, IOJTOMY BO3JEHCTBHE Ha
HUX YacTHUI] COJIHEYHOT0 BeTpa OoJiee OlIyTHMO, YeM Ha
MBUIb W3-32 MaJocTH Maccel. [loaTromy muazma
«OTTOHSIETCS» COJIHEYHBIM BETPOM OT sIIpa KOMETHI IO
pannycy-BeKTopy. COJHEUHBI BeTep JBUKETCS CO
ckopocteio okoio 400 kM B c, OH HeceT B cebe
MarHutHoe mone. CTOIKHOBEHHE C ra3aMu OKOJIO sipa
KOMETHI, OH MOHM3UPYIOT MX ¥ BBITAJKUBAET MPOYb OT
Hero. Bo3aMoOeH M BTOpPOHl MeXaHH3M: IUIa3MEHHBIH
XBOCT KOMETBI CBETHT 3a cueT (IyopecueHIud —
HEKOTOpbI€  aTOMbl HWIJIM  MOJIEKYJBl  MOIJIOMIAIOT
yAbTpa(UONETOBOE CONTHEYHOE M3IIyYeHHE, a 3aTeM
Mepen3ayqaloT €ro B CTPOro OINpEeIeSeHHON JUIHHE
BOJHBI. VM TakuMH MOJIEKYNaMU SIBISETCS MOJIEKYIIbI
yrinepona. KoHeyHo, B IJJa3MEHHOM XBOCTE€ €CTh H
JIpyrue raspl, HO YCIOBHS OJNaronpusTHbl  JUIst
«CBEUEHHMS» yriiepoja. OTa JKe NpHYMHA OOBICHSET
LBET

2. IIbuieBble  XBOCTBI  KOMET  UMEET
JKEJITOBATHIN I[BET M3-3a ABYX NpuuuH. [lepBas coctout
B paccesiHUM COJTHEYHOTrO IIBETa MbUIb XBOCTA KOMETHI —
CoHIIe JKENTOBATOE, 3HAYHUT, OTPAKEHHBIN CBET OyneT
HUMETh TaKOH e OTTEHOK. A BTOpas IPUYMHA COCTOUT B
CBEUCHWU HATPUM W3-32 MEXaHWU3Ma TaK Ha3bIBaAEMOM
pe3oHaHCHON ¢uryopecuieHimu. Hatpuit w3  Bcero
COJIHEYHOT'O CIIEKTpa IOTJIONIAET M3Iy4YEHHs C BIIOJHE
OTIpe/IeIEHHON AJTMHOM BOJHBI, U 3aT€M 3TO U3Iy4YECHUE
«otaaer» o0paTHO — MEpen3ITydaer, TOBOPAT (DU3UKH.
DTO CBEYEHHE IOXOXKE HAa W3JIYYEHHE IapOB HATPHUS B
ompiTax Byzma. VYdyeHwslii oOHapyxwi, 4dTOo TIpH
OCBEIIIEHUH CBETOM C JITMHOW BOJIHBI AyOjera HaTpws,
mapel HATPHUS CBETATCS JKENTHIM CBETOM C TOW IKe
JUTHHOM BOJIHEL.

3. PesonancHas  ¢uiyopecueHIus B
XBOCTaX KOMET  BO3MOXKHAa  M3-3a  KpaiiHel
pa3peKEeHHOCTH BeEUIeCTBa, M TOrna Bo30OyXKIeHHE
MOJIEKYJ TPOUCXOJM HE W3-332 MX CTOJKHOBEHUs, a 3a
CYET TIOTJIONIEHUS W «BO3BPALICHHS» CONHEYHOTO
W3JTy4eHUSsI.

4. [Ipuunna 3€JIEHOBATOI0 LBera
cBeueHus: oOonmouku JlemoH moka He scHa. [is
OOBSCHEHUS Tpe/Iarajich MEXaHH3Mbl JJIEKTPOHHOTO
ynapa, poroaucconmanys u mp.

Bor BaM M «BHAMMOE HHYTO», B KOTOPOM
KpOEeTCsl CTOJNBKO  WHTEPECHBIX M JONr0e BpeMs
3arafiouHbslx sBieHuil. Ho yueHsle yxe pasrazanu
OOJIBIIIMHCTBO U3 HUX!

Jlutepartypa

Komemul. Buxunedusi.

~

2. Konoep H. Komema naosucaemcs. — M.: Mup, 1984.

3. Yypromos K.HU. Komemul u ux nabaodenue. — M.:Hayka,
1980.

4. Kapmawos B.®. Yydeca nao 2010601 Yueb. nocobue ous

cucmemvt don. obpazosanus. — Yensbunck: Bzenso, 2006.




CBOE& BXOXAeHne B 3BE3HYIO CTPACTb S MOMHIO
KaK sIBHOe pasgeneHve XmsHu Ha "go" u "nocne".
Cnyuyunocb 3TO0 B TpuHaguaTWneTHeM Bo3pacTe B
panékom 82-m rogy B NUTOBCKOM AepeBeHbke, Kyaa A
npuesxan k 6abyLike Ha kaHukynbl. o Bevyepam s YacTo
XOOUN C Hel 3abupaTtb KOPOB C Morfisl, a nocrie oHa ux
Jowvrna B CBOEM [BOpe NOA OTKPbITbIM HEGOM, 3aTArneas
npouecc, Kak npasumo, gonosaHa. A e 06blMHO cTosiN
psiaoMm, pesBsick 1 6ecenys C HeM.
B 3TOT nosgHwuii Beyep S Mo4vemy-To cran
KaK-ToO 0COBEHHO NpucTarnbHO BrNsAbIBaTLCA B 3BE3QHOE
He6O, W HeoOblMHOE PpOMaHTMYEeCKOoe HaCTpoeHue
NoceTUNo MeHsl. ABryct npubnwkancs K CBoeMn
cepeavHe, He6O HauMHano GnaroyxaTb nocre nepvoaa
KOPOTKUX NETHMUX HOYEN, 1 )Ke He 3Han 0 HEM abCoSTHO
Hu4yero, BNMOTb A0 pacnonoxeHnss Koswa. Bapyr, s
BrepBble yBUAenN, Kak Ha Hebe YTO-TO sipko MporeTerno,
YMpKaHYB MOSIOCKOKD CBETa, M MEHs1 BHe3arnHo cTasno
OCEHsiTb, YTO TaM €eCTb CBOSI WMHTEpecHasl XW3Hb CO
CBOMMW  3arafiouHbIMM  AMHAMUYHBIMKU - SIBIIEHUSIMU.
MomHIO, Kak He cMoOr yxe oTopBaTb rna3 oT Heba,
yBUAEN elé YTo-To neTsauee, 3atem eweé un ewé. lMNMoka
Gabywka pgouna, s HacuuMTan wWTyk 7-8 "GbICTpO
MernbKarLwmux" 1 NPUMEPHO CTONBKO Xe "MeLNeHHO n

ctabunbHo netawmx". WMHTYMTUBHO, nNepByt rpynny
o6bekTOoB  Hasean  "komeTamu', a  BTOpylw -
"mMeTeoputamun” (cnyTHukn). C HEVMMOBEPHON Xaxdon 1
TOMIMEHMEM y3HaTb Npo Hebo BCE s npoBOoAun OCTaTku
TEX KaHuKyn B AepesBHe. 3a kopoBamu ¢ 6abyLikon no
Beyepam s NpoCTO NeTen, U BCTpeyasn Ha TEMHENLLEM
Hebe nosiBneHue nepBbIX SPKUX 3BE3[, PACMONOXeHue
KOTOpbIX CTan 3anoMuHaTb. CaMo TemHelollee scHoe
HebO yxe CHOCWMOo ronoBy, nosieneHne Bern B 3eHuTe
npvBOAMIO B BOCTOPT, HECMOTPSI HA CUMbHYIO NTOMOTY B
wee. 3a Hen, 4yTb noxe u3 Kocmoca BbIxoaunu wu
ocTanbHble 3B&3abl JleTHero TpeyronbHuka, Ha 3anage
nosBnanca ApKTyp, Ha ceBepe - (aHTacTnyeckas
nepenueatoLLasica Bcemu upetamm Kanenna. Yto xe ato
3a 3arafiovHble CBETWMa, B KOTOpble A MAMNWNCS NULlb
OyXOM, a HE YMOM, NPOAOIMKasa NOACHET CBOMX "KOMET" U
"meteoputoB"?!

Kaxgylo Houb A cTan 3afepXxuBatbCs BO
ABope gonblie 06blyHOro. MomHo, kak Obin yavBnéH
TOMy, YTO CTpax BHe3arnHO MOKWHYN MEHs, Korga cTan
yXoOWTb OOWMH Yepe3 [FecoK, OKpyXaBLUWA  OBOpP
6abyLukn, 4TOObI BbIATY Ha Ny4ylne 0630pbl ropM3oHTa U
yBUaeTb HoBble cBeTuna. PaHblwe s 6osnca HoyHoro
neca.




Koraa BepHyncs ¢ kaHukyn B cBo BunbHioc,
nepebiM pgenoMm nobexan B 6ubnuoteky 3a acTpo
KHUramu, B3sin "3B&3aHyto a3byky" 3urensi, koTopyto 3a
napy Hegenb nepenucarn, 3anosfiHUB MOYTU  LENTMKOM
o6yt TeTpagb B 96 nuctoB. Ecnu npocbinancs B
HOYHbIE 4Yacbl, TO MEPBbLIM MOUM [OeWCTBMEM ObiNno -
3anesTb Ha NOAOKOHHMK, BbICYHYTb rofioBy B hOpTOUKY U
cnpaBuTbcs 0 Hebe. Ecnn oHo Bbino 3BE3AHLIM, TO COH
ybupano kak pykoW, M s BTUXaps MNpuUHUMancs 3a
HabnogeHus. 310 ObIN MHTEPECHENLWMIA Nepuos MOero
3HAKOMCTBa C HOBbIMW CO3Be3ausiMW. Tak, ofAHaxabl, B
Moen hopTouke NOSIBUNCA U LONTOXAAHHbIA KpacaBel,
OpwoH!

3atem Bcnneckn ancopun C nosiBNeHnem
MoHokynsipa 30x8, Tpybbl "Typuct-4" 3apuCOBKU
cnyTHukoB KOnutepa, nyTtewecTBust No JIlyHHbIM MopsiM 1
KpaTtepam, [ABOWHble 3BE3bl, HApKME TYMaHHOCTW,
ConHeuHble nATHa. Tpyby "Typuct" s Bcerga Bo3wun C
coboto. omHio Gonbluyld pagocTb, koraa MNpoesfoM,
OKa3aBLUMCb C MaTepbld MO3gHEen Houbko B [lonouke,
nobexxan ¢ TpyOoM Ha /O MOCT M BrepBble B XXWU3HU
yBuaen BockoBoro ueta CaTtypH B 10 X, ga eweé u
NPUNMIOCHYTEIM MO dopme  (ByATO  NUMOHYKK), C
HaMEéKOM Ha KOornbLO. A 3aTem, NOMHOTa CYacTbs,
CMELLUaHHOro C pas3oyapoBaHMeM MNpu  MOSBIEHUU
"Anbkopa", KoTopblii ftobesHo Kynun nana, n bonblworo
LUKOSbHOrO pedopakTopa, KOTOPbIA OH OAHaXAbl NPUHEC
KaK CrnucaHHbIM Ha paboTte, XoTb U 6e3 okynsipa, HO B
XOpOLUEM COCTOSIHUW... Tak, ecrnv BKpaTLe, OTKPbISCS U
MOW KaHarn, caenaBLUMin MeHS NMOXWU3HEHHbLIM MIIEHHUKOM
Heba. bnaropgapto cyabby 3a 3TOT pap M Bce
06CcTOATENLCTBA, COAENCTBOBABLUME CEMY.

WTtak, & cTan c4acTnMBbIM MSIEHHMKOM.
CamMocTosITENbHO LWITYAMPOBAN MNOTUXOHbKY 4YTO MOr -
Karnenaapu npocTble U acTpo, KHUMM GubnunoTeyHble n
MarasuHHble, W  KOHeYHo, Yy4ebHuk BopoHuoBa-
BenbsiMvHoBa, coaepxawmi KapTy C  HaknagHbiM
Kpyrom. BeinucbiBan yxe Torga He Tonbko "TexHuka
mornogéxun”, "Hayka 1 un3Hb", HO 1 KynbTOBOE u3gaHue
"3emnsa n BcenenHas". N pgaxe, ecnu o4eHb MHOroro s
HEe MOHMMan B 3TOM CEpPbE3HOM >XypHarne, Ans MeHs
6onbLIMM CHACTbEM HOCUTb €ro B NOpTAdene N TUXOHbKO
nucTaTb Ha ypokax.

Hanpumep, o Takom packnage s He cmen u
MeuTaTb: 1 B 06cepBaTopun, B aCCUCTEHTaX Yy Hay4HOro
coTpyaHuka, Teneckon B pabote u T.4. Ho s vHorpa
ocMenuBancss Medtatb O  TOM, YTO  KaKUM-TO
HEeBEpOSATHbIM 00pa3oM CTaHOBMIOCHL ybopLuMuen B
obGcepBaTopum, U s yKe Kak Obl HE COBCEM YY)XOIN B HER,
Oblly OOHMM BO3QYXOM C TEeNeckornom, YYEéHbIMW, W
KaKMe-TO KpOXM BrevaTnieHuii nepenajarT U MHe.
BctpetuTb ke MpoCTO 4enoBeka, MHTEpecyrLlerocs
acTpoHOMMEN, Ans MeHst Obino cpodHu BCTpeve C
MHOMNMaHEeTAHNHOM. Be30roBOpoYHbIM  KYMUPOM  MOUM
6bin [anunein co cBoMmu nepBbiMKM Tpybamu u 4yao
OTKPbITUSIMW.

M BOT, S HeoxmaaHHO BCTPETWN Takoro

yenoseka. Ha netHen TpygoBOM nNpakTUKe Hac

oTnpaBuin Ha pa60Ty YNUCTUTb Nnec, rae NnpucyTcTeoBanu
cpasy 2 nmapannenu oAHoro knacca. B nepepbiBe Mbl
cenu rnepekycuTb Ha MomnsHe, AOCTanu TepMOCh!,

O6yTep6poabl, W... rna3amM CBOMM He BEpIO... OAMH NapeHb
M3 napannenbHoro knacca uutaetr OpoLlopky Ha
KOTOpOW KpacyeTcs Bbi3blBatollee OypHbIA Npunue
agpeHanuHa cnoeo "ActpoHomusi". Okasanocb, 370 Obin
XypHan "ACTPOHOMUSA U KOCMOHaBTUKA", KOTOPbLIN 3TOT
napeHb BbiNMcbiBan. A MNMAOTHO MOACTYNUN K Hemy,
3acbinan ero Bonpocamu. OH BbIrMSAEn  CrMLWIKOM
B3pOCMO W 3pefno Ans Hawero Bo3pacta, 6Obin
OTIIMYHUKOM W CriblNl TOPAOCTBIO KNacca, YTO OKpyXKaro
€ro HeBUAVMMbIM OpPEOSIOM, CO3AaBas MeXAy MHOW U UM
ncuxonoruyeckuin G6apbep. Ho s, npeogoneBasi 3ToT
Gapbep, Yy3Han He wmano. AcTpoHomusi Obina ero
yBIie4YEHMEM, HO He rMaBHbIM, KaK OKa3anocb notom. Y
Hero Aaxe Obinn kakme-To CBA3M C obcepBaTopuen, kK
YeMy-TO B HEW OH ycnen Kakum-To 6OKOM MPUKOCHYTLCS,
ObInKn y HEero 1 Kakne-To HabnogeHns B Teneckon (cyas
no onucauuo, 3ato "Mwuuap"). A emy TOXE HeEMHOro
nosegan 0 CBOEM YBMEYEHUW, Nokasan MMEILLYIOCS npu
cebe KHWXKKY, MO3HAaKOMUNUCh. Kax bl HOBbI TPyA0BOM
OeHb Obln Ans MeHst NMOBOAOM BCTPETUTLCA C 3TUM
napHem v pasgenutb obLLyH0 pagocTbio. S xoaun BOKpyr
Hero M ¢ cobaybelr  NpedaHHOCTb  Mckan
B3aVMOMOHMMaHUA U y4acTus, HO B ero ayLe nogobHoro
SIBHO He Mnpoucxoamno, M B OOHOW W3 CUTyauuh OH
NpoCTO PSIBKHYN Ha MeHsl, Oabbl 8 oTcTanm OT Hero,
HakoHel,. MHe cTano Koe-4To MOHATHO, U 3TO OblNT MOM
nepebil OMbIT B MOHUMaHUW OTCYTCTBUSI [YXOBHOIO
edVHCTBa, rae, No MoOMM MPEeACTaBreHNsIM, OHO OOMMKHO
ObIN0 ObITb rapaHTUPOBAHHbLIM.

[onroe Bpemsi caMbiMN HagEXHbLIMU MOVMMU
Opy3bsMU OblNM ManeHbkne, HO BepPHble ONTUYEcKue
npubopsbl, KOTOPbIE CONpoBOXAanNu MeHs1 Besge. Ho, BorT,
NPOU30LLIIO KPYMHOE COBbITUE B MOEW XW3HU - NOSBUNCSA
HacToAwwmn Teneckon "Anbkop"! OTel He ycToan nepepn
MOen HacToMuMBOCTbIO B yBneveHun. CTo Tpuauatb
nsaTe pybnew - 1 BOT 3TO Yy[4O B AEPEBAHHOM SILLUKE C
HEMoBTOPMMbIM M Ha BCIO XM3Hb 3arnaxoM, U C 3TanoHOM
BOMJOWeHMsT Gneda B BMAE  KHWDKKM-MAcropra,
odhopmnieHHoro ¢poTtorpadusiMm, sKoGbl kKak obpasel
OOCTYMHOro Ans 3Toro teneckona. Ho ato nuwb Aetans,
OT KoTopou crtatyc "Anbkopa" B CemMbe acTpoHoma
HWUCKOSBKO HE ymansncs.

Mpuesn "Anbkopa" B [gepeBHO  Obin
BCTpeyeH 6abyLukoi AoBoNbHO BpaxaebHo. [leno B ToMm,
4YTO MOW OTel, XOTb M Obin WKOMbHLIM NpenogaBaTenem
PU3KYNbTYPbI, HO K ObITY U CBOEW BHELLUHOCTM OTHOCUIICA
[OCTaTo4YHO HeEBGpexHo. A Mosi cyeTnuBasi 1 3aboTnmeas
Gabylika >xuna Ans CBOMX CbIHOBEW, MNEepUOAMNYECKN
nononHasa ux rapaepo® 4oporocToAWwmMMM NoKynkamm n3
oaexabl. Y3HaB o ueHe "Anbkopa" oHa JoNro npuuuTana
M pyrana otua, npuroBapusas: "3a 3T AeHbr KOCTIOM
MOXHO Gbino Tebe cnpaBuTtb, a Tbl 6e3gapHO Npocaaun
CBOM  OTMNYCKHbIE". A opHoHormi  "Anbkop",
pacnonaraBLUMIACA Ha NOMsHKE nepesn AOMOM NPUHOCKUI,
TEM BPEMEHEM, MHE MHOro PagoCT, BMEPEeMexKy C
HEKOTOPOW [oNeln oropyeHuin. babylika xuna B AUBHOM
yroske, NpakTU4Yecku NpsiMo B XBOMHOM fecy, Heganeko
OT pekun. A no coceacTBYy C HEM Xuna oguHoOKasi ctapLias
cectpa eé. O6e oHK, Oyay4mn 3TanoHOM NMAEN, BPOCLLNX
B 3eMIo, YacTeHbko GecegoBanu Bevepamu O Jdenax
BeCbMa HacyLHblX, 3aTem Léus Ctace Bo3Bpallanach K




cebe gomoii, onupasicb Ha nanky. [yx mMon Tomuncs B
TakoW KoMnaHuW, HO Habnogate 3a HumKM  Gbino,
KOHEYHO, Beceno... B oguH 13 no3aHnx Be4epoB A BUXKY
TETKY, MEAIEHHO NNbIBYLLYIO AOMOW NO TPOMUHKE BAOMb
nonsHel, rge pasmvectunuce s u "Anbkop". Byayun
OOBOMbHO BpedHbIM MO HaType, S HEe MOr MNpOWTH
paBHOAYLIHO MWMO AMCCOHAHCA, BO3HMKAIOLLEro MexXay
MOWM MOMETOM AyWKN U KX "He nonmmm 4em" (Tak MHe
BMAENach XM3Hb OKPY)XaBLUNX POACTBEHHUKOB), NOITOMY
c gonen exvuaubl npegnoxun s uéue Ctace NOCMOTPETL
B cBon Teneckon. OHa e, nNpogomkas KOBbINATb
Janblie, NUWb  yrpoxalolle 3amMaxHynacb nankon B
cTtopoHy "Anbkopa" n npousHecna: "Ceivac s pa3obbto
370 TBOE Gapaxno!"... A 6abyLwika auko 3abaensna MeHs
Takumu HactaBneHusimu: "Korga 3abepyT B apMuio, HU B
KOeM crnydyae He NpusHaBalncs, YTO Tbl MHTEPeCyeLlbCH
3Bé3gamMu, a To Tebs OTNpaBsAT CMYXUTb K pakeTam, a
Tam 3apaboTaelub pagnaumio”. MNpaBaa, s He NoHMMan, K
KakuM pakeTaM MEHS HanpaBAT - KOCMWYECKUM WIu
pakeTamM-opyavsM, He NoHumana 3Toro ABHO W OHa, HO
MHe ObIno Beceno YpesBblvanHo... Tak s, CoBCTBEHHO, U
GonTancs oauHéweHek BO BceneHHow, roe-T1o mexay
uéuen Ctacenn n TyMmaHHOCTbIO AHOpOMESb!. ..

Ho BOT, HEMHOro NOB3pOCNEB, S peLnncs
novtm B Mekky, B Kpan (paHTacTU4Yeckuin, rae acTtpo
cobpaTtbsl x04AT naykamu, a My3blka cdep 3By4UT He
cmonkas. # ctonbl Hanpaeun B cTaHumio  "KOHbIX
TexHuKkoB" B BunbHtoce, rge Ha BEpXHUX aTaxax (4eBAaTU
MUNU [ABEHaOLaTUITaXHOrO 34aHus - YXKe He MOMHIO)
Haxoguncsa "ACTpOHOMUMYECKUA KpYKOK". PykoBoaun nm
KaHOuagaT Hayk, NUWyLmMiA ctatbW MO acTPOHOMUMU B
nonynapHbIX MUTOBCKUX XypHanax u kHurax. Knacc, B
KOTOPOM  MpoXoaunu  3aHATusi, ©Obin  odopmreH
COOTBETCTBYHLUMM 06pa3om, ¢ HarnsgHbIMU nocobusmm
n dotorpadmsiMm HeGecHbIX Tern, B OOHOM W3 YrnoB
KpacoBanocb MHOXecTBO "AmnbkOpoB" Ha LTaTuBax.
PebsAT-KpY>KKOBLEB MMOXO MOMHIO, HO OHW MPOW3BENU
BrevaTneHne ManeHbKown Tonmnbl, atMocdepy KOTOpon A
He noHAn. PykoBoauTenb nocnewHo npenogasan Ham
KaKyr-TO TEOPUIO, HEPEAKO OTyYasCb MO CBOMM Aenam,
a Mbl OCTaBanucb O4HW, HUYEM He OObEeOUHEHHbBIE, U YK
TOYHO CBHALWEHHOrO OrHg S TaM He MovyBCTBOBAn.
foBOPMMIM O KaKkmMx-TO  BO3MOXHbIX  OygyLmx
HabnogeHusIX, HO Kak-TO He ybegunTenbHO W He
3axuraTtenbHo... OgHaxabl, HaCTaBHWK ckasan, 4YTo no
cnyya sicHoro Heba Mbl cmoxem noHabnogatb. OH
goctan u3 pJanbHe KOMHaTbl Teneckon, KOTOopbIv
nopasun MeHsi. 310 Gbin ruranT - HbtoToH co 180 MMm.
rmaBHOrO 3epkana Ha cucteme Tuna [obcoHa, HO
COBCEM HEBbLICOKUI C HECBEMHOM KpYITbIM OCHOBaHMEM
N BWMKOW, BCE BbINOMHEHO M3 JErKOro OKpalleHHOro
metanna. Co cnoB pykoBoauTensi, 3To  6bin
caMofenbHbIN NoAAapoK emy OT npuaTens. Bbiknoumnu
CBET, OTKpbIM okHa. OceHb... [Npobexaswncy 6erno no
co3Be3guaM, pelleHo 6bino Habnogats TymaHHOCTb
AHgpomeabl.  Haw  pykoBoguTenb  Havanm  MOMUCK
ranakTuku, Ho, NMOCKONbKy Teneckon Obin 6e3 uckatens,
nollapMe HeKOTopoe Bpemsi NMo Heby, oH Gpocun 3To
Jeno, 3asBuB, YTO HaWTKM e€ He nony4daetca. W TyT OH
BHOBb OTMY4YMIICsl, OCTaBUB Hac oHux. PebsaTa He oveHb
YBEPEHHO Hayanu coBepllaTb Kakue-To AencTBus C

onTukow, 6onbwe ¢ "Anbkopamu”. Pewnn nonpobosatb
M 4, NogowWeén K "rvranTy", OTHOCACb K HEMY, CITIOBHO K
cesoemy "Anbkopy". B romoBe 4Y&TKO  BCNMbLIK
OpUEHTMpPbI, M BCKOpe WckoMmasi ranakTuka 6bina
HavgeHa. PapocTu, KOHe4Ho, He Obino npegena, Ho
Gorblue OTTOro, YTO S He 3ps MPOBOAUIT CBOM HOYM Ha
none y 6abywkn. TymaHHocTb AHApomeabl Obina BuaHa
OTYETNIMBO, HO He [JoTsarvBana [0  OXMAAEMbIX
pesynbTaToB, Mbl BeAb CMOTPENM B 4epTe ropoAa...
Uepe3 HekoTOpoe BpeMs S MOKUHYM KPYXOK. OTOWN Xe
oceHblo gonro npobonen, a koraa BbI3JOPOBEN, TO yXe
He pelumncs Bo3Bpalwatbcs B Hero. M MeHst Tyaa He
TSIHYNO . JInwb nHoraa nocewany MbICiM O NOXULLEHUN
aToro Teneckona-ruraHta... Cyapba pacnopsigunach,
4YTOObI 1 POPMMPOBArICS B OAMHOYKY, OrpaxKaasi MeHsi OT
ayxa dopmanmama, KOTOpbIA, Kak Mokasana XW3Hb,
BMOSIHE YIOTHO MOXeT cebsi 4yBCTBOBaTb B MOEM
NtoBMMOM yBMEeYEHUM. ..

02yCilae DUJIKOYUHCKACc, mooumeilb aCmpoHOMUU,
2. Ocmawrxos, Teepckas obnacmo

...MaJjeHbKM MaJbUMKOM JIET JAEBSITH, B IIaIKe-
ymanke "a-ig  conmaTuk', B CEpPOM  KOPOTKOM
MaJBTHIIKE ¥ MIapQuKe, IepecTyrnas yepe3 Cyrpoosl, s B
TIEpBBIN pa3 OMH YXOXKY U3 JIOMa B HOUb. Mama CTouT y
OKHA, NPWKABIINUCH JIOOM K CTEKIy, U MOJ4a CMOTPUT
BCleA Moel ypassromieiicss gurypke. 3uUMHHH Beuep,
yXKe TeMHO M Mosi (urypa OBICTPO pacTBOpsieTCS B
TYCKJIOM CBeTe (hOoHapei.

Msue Bbinanbl yacel! Ilanunasl vacel. S momomen k
OCTaHOBKE B 8 Beuepa, Kak W IOJNOXKEHO, W00 cOop
Ha3Ha4eH POBHO B 9, a MHe exaTh-T0 20 MHHYT Ha
aBToOyce u 15 Ha Tpomieidyce. Ho..., cagoBas mos
royioBa! - pa3Be MOr 51 B TOM BO3pacTe coo0pa3uTh, YTO
3UMOMH, MO3THO BEYEPOM, TPAHCIIOPT XOJHUT YK€ He TaKk
4acTo Kak JHeM... M1 MaMa 3ToT Bompoc mpo3eBaia...

20.30 - s ucTonTaNn yxe BCIO OCTaHOBKY. ABTOOYCHI
MPUXOAAT, JIOAW ycTajgo Opemyr momoil. Ha ymume
MOpPO3, MHOTO CHETa, U TOJIBKO 51 HUKYZa HE UIY, 5 JKIY.




A ero Het! S yxe oTyassics KJaTh, JNajbllle CTOSTH
Hemb3sl. S| peluTeNbHBIM [IArOM HAIPAaBIIOCh TY/a, T
yepes 1-2 kM OymeT OCTaHOBKAa YK€ C ABYMS
MOAXOAAIIMMHU MHE aBTOOycamu. S He uny, g yxe Oery.
CHer - pa3Be MOXeT OH ObITh TNoMmMexod B 9 mer
YEeJIOBEKY, BIIEPBBIC JIETSIIEMY B HOUb Ha CBOU IEPBBIE
HaOmroneHust Heba?!

W BOT s y)Ke Ha 3aBETHOM OCTaHOBKe. TaMm CTOST
JIIO/IM U TOXKE KAYT (KaKOH 3TO XOpOIIMH 3HAK, KTO OBl
3nan!) Moe cepjue corpeBaer HaAeXna H... BOT OH,
TIOSIBJISIETCS. U3 TEMHOTBI, MEIUIEHHO pa3pe3ast CBEXHI
CHEr, - MWIBIH aBTOOyc ¢ Homepom "260" (JIMA3,
KOTOPBIH S TOMHIO Kak ceidac). ['ocmoau, CKOIbKO pa3
s Ha HEM e31WJI, HO BCE ATO OBUIO JHEM, a Teleph YyKe
Houb! SI mpMkascs HOCOM K CTEKITY Y KaOMHBI BOIHTEIIS.
"YKmu, XOopommii, >KMu CUIIbHEE", - CTPEIISIO sI MBICTISIMU
B HEr0. A BpeMs HEyMOJIIMO O€XHT...

Bor yxe 9 gacoB, Bpemsi cOopa, a s ele TOIBKO Ha
TpoyuteiibycHolt  ocraHoBke. Ho, cmaBa  Gory,
TpoJIeOyc yxe Be3eT MeHA M B 9.15 s mpocto Oery,
CIIOMsI TOJIOBY, B TJaBHBIN kopmyc J[Bopua IInonepos,
BOT YK€ BWJIEH KYIOJI Hamled oOcepBaTopuu Ha ero
KpBIIIe, BOT S yKe IpoOekan "Mmaury-pakery" mepen
BXOJIOM, €Ille HEMHOTO, IOCIEHHUE METpHL.. BOT oHH
JBepu... Sl XBaTaloch 3a pydky, peiBOK... Ho 4to 3107?77
JIBeps He noamaercs. Eie peiBok - oHa 3akpbiTal OHA
3AKPBITA!!! U cocennsas nseps 3AKPBITA! Onu Bce
3aKPBITHL...

S1... HeT, He B OTYAsIHUM, Ha ATO yXe HeT cui. S B
COBEpIIEHHOH mpocTpauuu, s Hurzme. Jlaxe He 3HaIO
kyna uatd. OTXoxy oOT Bxoma MerpoB Ha 50 u
OCTaHaBJIMBAIOCh Iocpeau cHera. Kyma MHe Tenepb
uarn? 3ademM MHe kuTh ganbiie!? Cressl, MX HET,
TOJILKO KOMOK B Topiie, pazmepom ¢ Onutep. Bee! Oto
koHen. OHM TaM BCe YK€ KOHEYHO CTOIT C
Mperno/iaBaTeIeM OKOJIO 00CepBAaTOPUU M O0CYNKAAIOT
IUIaH Ha HOYb. A s 3a0bIT, 3[IeCh B CHETY U B XOJIOJE,
cTOI0 OluH. Bee-Taku moNmimch ciesbl, BOT YKe U 3Be3]
HEe BWXY. OJTO He o0upa - D3TO MepeKUBAHUE
4qynoBHIIHON HecnpaBemBocTr! Takoro st He Mor cebe
MIPE/ICTABUTH JJAKE B CAMOM CTPALIHOM CHE.

[Mumy 06 3TOM, a OMHIO Kak ceduac - BCE CTOUT
KHMBOE mepen riaszamu. M xopomio moMmHI0, 4to OBLIO
naneine. Cies3bl TeKyT, 3aCTUIIAIOT B30p U BIPYT KTO-TO
CJIOBHO TIOATOJIKHYJI MOE€ BHHMAaHHUE - 5 OTEpP PYKaBOM
MaJBTHIIKA TJ1a3a U BWXKY, BAAIM, B CMEKHOM KOpITyCe
BpO/ie TPUOTKpBUIach aBepb. Ho KpyroMm TemHOTa,
HUYero He pasobpate. U Bapyr - romoc! Hy TouHo,
ronoc. Otkynma? - u3 Toi camoit nBepu! Ho g ero
CIIBIITY, XOTh U Aajieko. bery. Bot yxe psimoMm, Buxy 3a
CTEKJIOM JIBEPU COTHYBIIYIOCS (pUTypKy 0a0ymiku (y Hee
HOYHOE JeXYpCcTBO). Kak oHa MeHs1 B HOUM pasrJsiena -
9TO 5 HE 3HaI0 J0 CHX nop. Bo3MoxHO, KOMOK B ropJie y
MeHs OBLI Takoro pasmepa, 4YTO JOTAHYJICS J0 ee
cepaua...

baOymika-criacurenpbHHIIa  BIIyCKaeT  MEHS  BO
JIBopen. Bce, manbiie s kopons! 3aBsykuTe MHE TU1a3a U

s 110 TIAMSITH NPOWAY Bce KOpUIOpbI. U st MUyCh 1O HHM,
KOpITyca TOJBbKO MENbKaIoT. BOT yke phIOKM BHH3Y, BOT
Halla JIECTHHIA - s B3JIETal0 CTPEMIJaB... BoT Mos
rpymnma, BOT MOH mpernojaBarenb. OHa y)Ke HE BUIUT
MOUX CJI€3, OHU BBICOXJIM, CYUTAH - HX HE OBLIO...

Tenepr g mpomyury 4dac-npyroil. Hewero mmcars...
OTH 4Yacel HE BpE3aJHCh B MOKI NaMATh TaK, Kak
ocransHoe. [IpocTo motomy, 4rto s knan. Passe moxer
MaJIeHbKHH YeJIOBEK, BIIEPBBIE OCTABIIWICS Ha HOYb C
TEJIECKOIIOM, OBITh CYACTJIUB, KOT/Ia BOKPYI OKYJspa
MIPBITAET elle AECATOK OrOJITENbIX IOHBIX aCTPOHOMOB. S
kIal... VI BOT HaKoHeI MOSBUINCH TEPBBIE MPU3HAKH
YTOMJIEHHS HECTOMKHX. J[€BUOHKM IMOMYaINCh KyAa-TO
no kopuaopy. ManpunmkaMm (KOoTopeiM yxe 13-14)
KOHEYHO HY)XHO Oexxatb 3a HuMU. VX roroca ere 10ro
TpPEeBOXKAT MEHs, MPOHOCICh BAAJIH. MaJbyhK B OYKax
HAauWMHAeT 3€BaTh M Halla IpenojaBaTenb JII0e3HO
npejajaraeT €My pacKiIaAyllKy BHHU3Y TOA BHUTOH
nectHunied. Eme momyaca MuHOBajmo. ACTpPOHOM B
OYKax CIUT MEPTBEUKHM CHOM. Bce ckiajipiBaeTcs Tak,
KaK U JIOJDKHO OBITh. A TIO IDYTOMY U HE MOTJIO - BEJb S
TOpIO, TOJBKO CHAapY)KH HE BHIHO; S TaK TOpIO, YTO
BIUTABJISIFO COOBITHS B PYCIIO, KOTOPOE YK€ BIDKY IIeper
rnazamu. [locaenHue ronoca CTUXalOT B KOPUIOPE. ..

W Bor Hacranm moit wac. SI B oOcepBatopuu OJvH,
OJIMH, nounumaere! W Bech Temeckom B MOEM
pacriopsokeHur.  TuiWHA, — Jaxe
MOCTYKHBAaET MOTOP YacoBHKA. S TMOJIBUraro 3aBETHYIO

CJIBIITY, Kak

JIEPEBSIHHYIO JIECEHKY IIO OKYJISIp, UYEMOJAHYHK C
OKyIsipaMu (He JOrajaerech!) 3aTacKkuBar € COOOO
(KaK Kakoi-To OypyHIy4OK) IPSMO HaBepX M Kiaay Ha
KOJICHKH.

Teneckon moaBoxy k CatypHy, morom k Jlyne,
nepedupar0  OKYJAPBI, BBIOMpPAI0 CaMblid, CaMBIH
XOpOUIMH ¥ 3aMHUPAI0 OKOJIO €r0 JIMH3BL

OTO - XOTUTE BEpbhTE, XOTUTE HET - COCTOSHUE
TIOJTHOT'O CYACThsI, OJa)KeHCTBA. I MMOMHIO ATOT MUT Tak
ke SICHO, Kak BIDKY ceOsi ceituac. Huxoro Bokpyr. S
JlaXke pa3oK Clie3, MOJIOIIe K BUTOH JIECTHUIIE, BEAyIIeH
BHU3, CITyCTHJICS Ha HECKOJIbKO CTYIIEHEK M IIPOBEpHII,
KpEIKO JIM CIUT TOT, KTO Jydlie Obl ceidac cria.
Kpenko. "Cnu, xopoumif; Toasko He npockimaiics”... B
3TOT MHI CYacThe Ka3ajloch MHE XPYCTaJIbHOH 4Yaiiew,
JIUKOW NTULIECH U s OOSJICS €ro CIyrHyTh. BepHyncs k
TENIECKOIly, CHOBa BJI€3 HAa CTPEMSHKY, IOJIOMXKHI
SIIIMYEK C OKYJISIpaMHU Ha KOJICHKH, U ONATh YTKHYJICS B
He6o. Bor oHO - Oe3rpaHuUYHOE, HEH3MEPHMOE,

HemepeaaBaeMoe COCTOSIHHE, KOTOpO€ Jake TPYIHO
onucaTh. ITO OBLI MEPBBIA MHUT B MOESH YKU3HH, KOTAa S
MTOJTHOCTBIO CITUIICS C HeOOM. BOT moyeMy s Tak XOpoIIo
€ro IMoMHi0".




Ka>1<zu>1f/'1 pa3 HaTbIKajACb TO TaM, TO CiM, Ha
MHOI'OYHUCJICHHBIC CXKCIHCBHBIC, CXXCHCACIIBHBIC u
JaXXE TOHOBBIE T'OPOCKOIIbI, T'I€ COBETYIOT CJICA0BAThH
YKa3aHUAM 3BE€37] Kak B HOBC@I[HeBHOﬁ JIMYHOM
JKU3HHU, TaK U Ha pa60Te, HEB3Upasd Ha TO, 4YTO Cpe€Au
MUJIIIMOHOB, 3HaKOM

POANBHINXCSA o1 OJITHUM

30[MaKka, HET MW JBYX  YENOBEK C OJUHAKOBOI
cyns00i,  pomoM

[Ipuuéwm, B

JACATCIBbHOCTHU u 310POBLEM.

pa3MUYHBIX ~ WCTOYHHMKaX  TaKHe
TOPOCKOITBl  3aYacTyi0 IPOTUBOpEUYaT JpYr APYXKKe.
ITosToMy HeBonpHO 3amaéuibea BompocoM: «Ilouemy
JIOMM  YUTalOT W BepaT Bo Bcé€ a10?». Ho
YIUBIATBCA HEYEMY, BCE 3aKOHOMEpPHO. ACTpOJOry,
Hapsy co
JKCTpaceHCcaMu

BCCBO3MOXHBIMU MaraMu u

MPOYHO BOIILTH B SITUTY
OTEUYECTBEHHOI'O [IOy-OM3HEca, Ha TENCBUACHHH U
paano CTand 3aBCErAaTasiMH, CBOOOTHO BEIIAIONINMU
Ha [mpokyr nyomuky. Ecnmm cmydaercs, u3penka
npaBia, MPUXOJAMT Ha Iepeqadyy acTpoOHOM, U
HAYMHACT HYJHBIA pA3roBOp, YTO HOBOI'O Y3HAIH
rae-HuOyb Ha crnyTHHKax lOmurepa, Bemymme XIyT
- He JIOXKIYTCs, KOrma e OH KoHuuT. MHOoe ero,

Koraa B TOCTAX acCTpoJior: Cpa3y BCC OXUBIIAIOTCH,

Kyda 3BOHKOB: Ka)Iblii XOd4eT 3HaTh, KOTrJa Yy HEro
COrJIaCHO 3BE3aM NPOM3OMIET KapbepHbBIM pocT,
npubaBieHne B

TIOBBIIIICHUEC 3apIiaThbl nimn

cemeiictBe. JTO HuUYero, yTo (OPMEHHOE BpaHbE,
MHOTHE TIOJIUTUKKA B TPEIBHIOOPHONW TOHKE U HE
TOJBKO, TOXE BpYyT, oOemas CBOEMYy JIIEKTOpaTy
4yTh JIM HE MaHHYy HeOECHY0, HO MBI XK€ He
obmwxaemcsi? JloJsiM BO BCce BpeMEHa XOYETCsS 3HATh
Hamepén CcBOE Oymyiee.

Actpororus, poauBmmecs B XXIV Beke 1o Hamieit
9pbl, 3a MOCJIEIHUE JeT TPUALATh, Yy Hac paclsena
IBIIIHBIM ~ [[BETOM,  CTajla BHOBb MONYJISIPHOH H
noctynHod. [lpumepsist TUTYN «HAyKH», KOTOpYIO, IIO
MHEHUIO HEKOTOpPBIX acTPOJIOTOB HY)KHO HapaBHE C
(GU3MKO M MaTeMaTUKOM MpernojaBaTh B IIKOJNAX M
YHUBEPCHUTETAX, Kak pazel

B3aMMOOTHOILIEHHUH "

TICUXOJIOTUH ISl
Jy4IIero MTOHUMAaHUS
MOCTYNKOB Jfofiell. Bo MHOrmx raserax rnedaTaroTcs
0o0bsBICHUS Ha TpPUEM HAa KypChl IO OO0YYEHHIO
npo(eCCHOHANBHONH ~ acTpOJOTHU.  ACTPDOHOMHUIO B
IKOJIaX ~TO MpPENojarT, TO CHOBAa OTMEHSIOT.
WHorna mpuXOOUTHCS CTAaIKUBATBCS C JIFOABMH, IS

KOTOPBIX TIIOHATHUA «ACTPOHOMUSA» U  «aCTPOJIOTUSA»




PpaBHO3HAYHBI. ACTpOJ'IOl"I/I K€ IOJB3YIACb TEM, YTO
QJICMCHTAPHBIX aCTPOHOMUYCCKUX MMO3HAHUI Y Hapoaa
MMPAaKTUICCKU HECT, 00MaHBIBAIOT IIPOCTBIX u

JIOBEPYUBBIX JOTEH. bnaronaps TaKkou
«TIOMYNIAPHOCTH» ceWdac KaKIbl, W CTap, U MIaj,
3HaeT, KTO0 OH IO 3HaKy 3oaumaka. Ho 3ommax — 3T0
BCEro JIMIIb 30/MAKaJbHBIE CO3BE3IUsA, IO KOTOPHIM
SKIMNTHKA.  Takux

mpoJeracTt COSBeSHHﬁ, Kak

W3BECTHO TpUHAAUATh, Mexay CKOpIUOHOM H
CrpensiioMm ¢ 30 Hos0ps mo 18 mexabpss Hamie
JHEBHOE  CBETWIO  MNPOXOAUT MO  CO3BE3JUIO
3meeHoclia, HO 3MeeHocel O(UIMAaIbHO HE BKIIOUYEH
B YHCJIO 30[MaKajJbHBIX. OKIMITHKA IIOJEJIeHa Ha
orpe3kn 1o 30 TpagycoB, 301MAaK COKpamEH [0
JBEHAALATH, N0 KoiudyecTBy MecsueB. CoiHIe xe
Ka)X/I0€ CO3BE3[Me IPOXOJUT 3a Pa3HOE KOJIUYECTBO
cyrok. K mnpumepy, B co3Be3auu JIeBbI HaXOOMTCS
MoYTH TmonTopa Mecsina, ¢ 17 ceHtsops mo 31
OKTsI0psi, a B co3Be3auu CKOpIMOHA BCEro 8§ JHEH.
ACTpoNIorH TakXKe HWCHOJNB3YIOT TPU  COCTaBIICHUH
ropockornioB  monoxenust CoiHI@, KOTOpOE OHO
3aHUMaJO Ooyiee JBYX TBICSY JIET TOMY Hasaj, Korja
TOYKa BECEHHEr0 PaBHOACHCTBUS IPOEHUpPOBAIacCh Ha
cozBesque OBHAa M MOCIEAYIOIIME 3HAKA 30[MaKa
TaKkKe COBNAJAld C OJAHOUMEHHBIMH CO3BE3JUSIMH,
XOTS 3TO COBMNAJICHHWE YCIOBHOE, W3-32 HEPaBHOCTH
TpaHMI] 3HaKa W CcO3Be3nus. BciencrBue mpeneccuu
MPOUCXOJIUT CMEUICHHE TOYEeK pAaBHOACHCTBUI  Ha
ONMH Tpajyc Kaxiasle 72 roma, OTCIOIa W UIET
HecThIkoBKa. CO3BE3/IMEe — 3TO BCEro JIMIIb 3aMEeTHas
Ha HeOe rpynma 3BE3Z, BBIIENICHHAS JIIOABMHU IS
MPOCTOTHl  OpPUEHTHUpPOBaHHWs Ha Hebe. Y  pasHbIX
HApOJHOCTEH pa3Hble CO3BE3AUSl HA3BIBAIOTCS  IIO-
pasHomy. Ho acrponmorm Bcerja —NpHITUCHIBAIOT
YeJOBeKy 4epThl XapakTepa, HUCXOIs U3 Ha3BaHUS
TOrO 3HAaKa 30/IMaKa, IOJ KOTOPbIM €ro Yropasauio
pomutkes. Tak, ecnmu OBEH — TO YNPSIMCTBO €My YxkKe
«CBBILIE» O0ecCIeYeHHo, bimn3Henam — JBYIMYHOCTD,
Paky — CKpBITHOCT, W paHUMOCTb, JIbBY — BemUuue |
OnaroponcrBo,  BecamM — ypaBHOBEHNIEHHOCTh |
HEBO3MYTHMOCTb, M T.lI. 3a0aBHO OBUIO ObI, eciu OBl
Tpeyronpauk i CeKCTaHT CTalM 30[MaKaJbHBIMHU
CO3BE3MSIMU — acTpOJOrd cpa3y Obl  IIPOMHUCAIH
JIOASM,  POAMBIIMMCS — TOJ, TakKAMH  3HAKaMH,
UCKITIOYUTEIbHYIO TPSMOJIWHEHHOCTh W YIJIOBATOCTb.
OpHa W3 JIFOOMMBIX — «CTPAIMIOK»  acTPOJOrOB —
«Tmapajl IUIaHeT», KOrja BCEe WJIM TIOYTH BCE ILUIAHETHI
coOMparoTCsT N0 OAHY CTOPOHY OT HAIllero CBETWIIA,
B y3KoM cekTope HeOa. [locnemuuii pa3 takoe ObLIO
B Mae 1982-ro m mae 2000 roma, ObuiM oOYepeqHbIC
3asIBJICHUS 0  «KOHIIE CBETa, THOEITBHBIX
3eMJIETPSICEHHSIX, MOTONAaX W APYTHX MOTPSICEHUSIX,
HO HHYETO MOJ00HOro, ecrecTBeHHO He Onuro. Tak,

ocenpto 2016-ro Ha BeyepHeM HeOe coOpanuCh

HeJalleko Jpyr oT apyxku Mape, Benepa u CartypH,

KpacHBOE 3penuuie He Oonee TOr0 W OILITh
HACTOPOKEHHBIC COBETHI ACTPOJIOTOB O KaTaKIH3MaX,
KOTOPBIX, KOHEYHO He TPOM30HUT0. B  TeueHuu
BCE MHOTOBEKOBOW HCTOPUHM acTpPOJIOTHMU HE OBLIO
HM OJHOTO  YCTAaHOBICHHOTO (hakTa B3aMMOCBS3U
MEXIy pACIOJIOKCHHEM HEOECHBIX Tel U KaKHM-
mbo coObiTeM Ha 3emiie. OTKpBIB Takyio CBSI3b
MOXXKHO  CMeJIo
Oymymero,

HOMHI/ITCH, Ha OJHOM H3 MHOI'OYUCJICHHBLIX TOK-IIOY

3aHUMAaThCA MIPOrHo3npOBaHUEM

OIHAKO Takou B3aNMOCBS3H HCT.

Hayajga BeKa, OJWH  CaMbli  U3BECTHBIA, U3
poccUiickux acTpoJIOroB, copBa IIKBaJI
aIUIOIUCMEHTOB ayJIuTOPHH, «TIPUBSI3aB» Takd

mpuxox K Bimactd lopbauéea B 1985 romy,
Hauapiryrocs [lepectpoiiky, UepHOOBUIbCKYIO aBapuIio
u rTHbens Temioxoma «Ammupan HaxumoB» c..
ouyepenHbM Bo3paiienneM Kk ConHily kometsl [amres
B 1986 romy, ymeno oObIrpaB JaBHeEe IOBEPhE O
TOM, YTO KOMETHI SIBJIIFOTCSA MPEIBECTHUKAMH Ol U
Hecuactuit! Ho Takas «mpuBszka» claenaHa yxe IO
MIPOIIECTBUMA BPEMEHH, KOTJa CIy4HMBIIHECS (aKThl U
COOBITUSI MOXKHO TIPUBS3aTh K Y€MY YrOJHO, XOTh
KO JHIO pOXICHHs NpadaOyIIKH, HO TOrna, B 86-M,
HUKTO TaKWX TPAarduecKuX IMPEICKa3aHuil He Jerall.
Kpome Toro, mepeOupas B TOJOBE KpYIHBIE U
3HayuMble coOblTHa  1834-35 u  1909-1910 romos,
(maTel, CBsA3aHHBIC C  BO3BpAlllCHUEM  KOMETHI
lamnes), He MOry HaWTH HH OIHOTO 3HAYMMOIO
COOBITHS, TOBIUSBIIETO XOTh Kak-TO Ha  XOJ
ucropuu! HHMKTO U3 acTposorop HHKAakoro BKJIaga B
HayKy He cnenas. Hayka Bcerga pa3BuBaerc,
Bcerja B Ioucke HoBoro. JhkeHayka ke — Kak
MOHOJIUT, 3IDKICTCA Ha HEMOKOJCOUMBIX JPEBHHUX
o0psimax, ycTtosx W oObuasx. ['amaHue Ha KogeiHOH
Tylle — CPOAHU AacTPOJOTMYECKUM MPOTHO3aM: YTO
TpucTa JIET TOMY Has3aJ HUKOMY HHYEro He
NPUHOCKIIO, TIPOMAET emé JeT TpUcTa — U TaKKe
HUYEro He TPHHECET. ACTpOJOIUs — 3TO COBCEM He
HayKa, a COBEpIIEHHO JDKMBOE Yy4YeHue, Open.
Hemapom B »3moxy

BO3pO>KZ[eHI/IH acCTpoJIOroB

IIpUupaBHUBAJIN K rajgaljikam, mapJjiaTaHaM u

KonayHaM.  AcTpornorus, Kak U Jo0as  apyras
XUPOMaHTHs, BCE HOBOE BOCHPHHHMACT «B IITHIKHY.
[IYMHXY
OoMOapIpOBKU

HOCTaTO‘IHO IIPUITIOMHUTD TMOAHATYIO

acTpoJIoraMu o OBOZLY
KOCMHUYECKHM aIllapaToM KOMeThl Temriens, mocauky
Ha KOMETY Uypromosa-I'epacumeHko WIn
uckmoueHus [lnyroHa w3 paspsia IulaHeT, Korja
BCE acCTPOJIOTH OBUTM KPYMHO 03a00YeHbl TeM, Kak
TElepb COCTaBJIATh TOPOCKONBL. Eciu BCIIOMHHTH
KPYITHbIE
HarpuMmep

Tpare¢auu IOCICAHUX JCCATHUIT eTHﬁ,

YepHOOBUIBCKYIO ~ aBapHio,  Tubeib

«Kypcka», ataky Ha HeOockpéonl 11 centsiops 2001




roma, THOEDb IATTIIOB «YemnneHmprep» "
«Komym0Ous», MHOTOYHMCIIEHHbIE aBaphM, TEPAKThl U
B3pBIBBI, MAJEHUS CaMOJETOB M TMp., KaK-TO HE
MPUIIOMHHAETCS, YTOOBI KTO-TO M3 MHOTIOYHCIEHHBIX
acTpOoJIOTOB MpeayIpexIall,
HACTOpPaXHWBaJl O  IPAAYIIEM

YIpaBJIAIn-TO BCEMHU OTHUMU COOBITHSIMU JJroad, a

mpeBenian WIH
SIBJICHUM. Benn

3HAQYMT, €CJIM BEpUTh 3BE3ZAaM, TO MOXXHO OBLIO
YBHAETh YTO 4YTO-TO HE Tak. Kaiplld, KTO 4YWTaeT u
CIIyIIIaeT TOPOCKOINBI HAaBEPHSKA M HE 3aJyMBIBACTCS
O TOM, YTO CcOBeT MAaéTcsi HE KOHKPETHO eMy, a
cpasy BceM gonyctuM «CKOpIHOHam», TO €CTb
O6onee uwem 630 wmmwumonam uenoBek! B camom
nene, ceilyac Ha 3emsie KUBET Topsaaka 7,6
MUIUIHAPJIOB; YYUTBIBAEMBIX B TOPOCKOIAX CO3BE3JHUI
12, takum obOpa3oM, Ha «CKOpPIHMOHOB» Kak pa3 H
npuxoaurcss okoimo 630 MWUIMOHOB uyenoBek. Bo
MHOTMX  Ta3erax JaloTCsi  COBETHl  acTPOJIOTOB
cazioBolaM M OTOPOJHHMKAM C TPUBSI3KOW K JIyHHBIM
¢azam. CocTaBiieHbl M M3/AIOTCS KaXIBIA T'OJ IIENbIe
COJIHEYHO-JIyHHbIE KaJeHIapu s paboT B Oropone.
MoxxHo cebe mpencTaBHTb, K 4YeMY OHH NPHBOJST.
CornacHo 3BE3/aM, DPEAUCKY Tropas3/io JIydlle CesiTh
npu pacrymeil Jlyne B Tenblie, a KapTolIKa Jydine
XpaHuTCs, BbIKOomaHHas 1pu Jlyne Bo JlbBe wim
Kozepore. HemHoro 3HakoMblif C acTpoHOMHUEH
3HAeT, YTO KpyIHble HeOeCHble Tena, TaKue Kak
3BE3MI W IUIAHETHl HACTOJBKO YJalleHBl OT 3eMIIH,
YTO HUKOMM 00pa3oM HE MOrYT BIHATH Ha (UIopy H
¢ayny. Ta sxe peaucka Oymer Jydile pacTd Ha
XOpouled  IMoYyBE W PEryJsipHOM
BBIKOIIAHHYIO ~KapTOIIKy B CYXyl0 T[OrOAy JIs

[IOJIMBE, a

JIyJ1aero XpaHcHHA, HAAO0 XOPOIIO ITPOCYIIUTHL BHE

3aBHCHMOCTH OT (a3 JIyHBl M 3HAKOB 30/MaKa.
Ilpy cocTaBIeHMH CBOMX IIPOTHO30B  aCTPOJIOTU
PYKOBOACTBYIOTCSI ~ T€M,  4TO HPEACKa3bIBAEMOe
COOBITHE JIOMHKHO HEMHOTO MOXOAUTh HA PEAbHOCTS.
B ropockomax Bceraa eCTh HECKONBKO TMPOCTHIX,
B3ATHIX C MOTONKa (pa3, K MpUMEpy, Takux: «Bechl,
B YeTBepr

OCTeperaﬁTeCB CKBO3HJIKOB — BCJIMKa

BEPOSATHOCTh  MPOCTYAMTHCA. B BBIXOOHBIE JTHU
Jydllle XOpOILICHbKO oTocmaThes», «[ns Prid cpena
oOemaeT CTaTh yAauyHBIM JHEM IS  TOE3MI0K U
MyTCIICCTBUIA. B ILSITHUIly BEe4epoM MOXXHO YCTPOUTh
BEUCPHUHKY CO CTapbIMH JpPY3bsIMH. YTpOM B
cy000Ty MOryT OBITh HEKOTOpBIE TPOOJIEMBI CO
3710poBbeM» WM «Y CTpenblioB MATHUIA YAAuHBIH
JIeHb JUIS TOKYIOK. B BBIXOmHBIC 3BE3MBI COBETYIOT
ObITh BHUMATEJIbHEEC B OOIIECTBEHHOM TPAHCIIOPTE —
€CTh  OITaCHOCTH

KapMaHHOM Jroau,

npounuTaB 3TU COBECThI, 6yI[yT BHYTPCHHC TOTOBBI K

Kpaku».

MIPE/ICTOSIIUM COOBITUSIM U €CIId C HHUMHU B OTH JTHH
HUYEro JypHOrO He MpOM3OHIET, OymyT YBepsTh
OKpY)KaIOUIMX B MPaBIUBOCTH IporHo3oB. Ho 3mech
3aciyra He 3BE3l, KOTOpble fKOObI IOJCKA3aJId
TPSAYIIIX
Oornplie pacu€éT Ha YENOBEYECKYIO IICHXOJOTHUIO,

YENIOBEKy O HEMPHUATHOCTSAX.  37€eCh
MOTOMY 4YTO YEJOBEK 00JaJaeT CBOMCTBOM BHIIABATh
Kemaemoe 3a JmedicTBuTenbHOEe. OmHO W3 MPaBHII
Oynmymee — Bce
(GOPMYIHPOBKUA U YTBEPXKAEHHS TODKHBI OBITH OUYEHb

COCTaBJICHUA IIporao3a Ha

pa3Ma3aHHbIMH, TUOKUMH n 00TeKaEMBIMHU

JIONTyCKAIOIIe MHOXECTBO  PAa3/IMYHBIX TPAaKTOBOK
Ui OOJNBIIEr0 4YHWCiIa Hapoida Wik sBjicHuil. [lo
9TOH  IpuUYMHE B

ACTPOJIOTHYCCKUX IIpOrao3zax

HCBO3MOXXHO HaliT! TOYHOU JaThbl POKACHUA

peOEHKa, CcBaabObl WM CMEpTH. ACTpOJOTM He




J00AT, KOrAa WX CHPAlIMBAalOT O TOYHBIX JaTax
NpeACTOAIUX CoObITHi. OHHM BCSIYECKH H30€raroT
CTPOrMX M  HEABYCMBICIEHHBIX  (DOPMYITUPOBOK.
Taxoke THcal CBOM TPEICKA3aHUS M HENpepeKaeMblit
aBTOPHUTET B OOJIACTH MpPEACKAa3aHHU acTpOIOr U Bpad
Mumens Hoctpamamyc (1503-1566) . Eciam B3sTH ero
OpPUI'MHAJIbHEIE KpaHe 3allyTaHHBIE TEKCTHI, TO TMPH
KEJTaHUM WX MOKHO  IPUYPOYUTH K  JIHOOBIM
COOBITUSAM CIyYMBIIMECS HemaBHO. K mpumepy, BOT
Takoe mpeiackaszanue Hoctpamamyca:

YV 6onvuoii pexu 601611011 pos, svibpoutena 3emis,

Ha namnaoyamo uacmeii pazoeneno 6000t

Topoo 63am, ocons, kpoew, Kpuxu, bumaa,

bonvwas uvacms nacenenus 6 cmoluxe.

(yenmypus 4, kampen 80)

IousiTHO, YTO 37€Ch peub HAET O KAKOW-TO BOMHE.
Ho Hu crpaH, HM HapoIOB, HM JaThl HE HA3BaHO.
[MonpoOy#,

noranaﬁca, O KakKoOM MpEaACTOAIIEM

cobobrtun  mucan  Hocrpamamyc?  Mnu Takoe
npe/icKa3aHue, rae BooOINE TPYAHO MOHATH YTO K
qemy:

Cmpane Ha nonw3y nepemensl msicKue.

Ipous uzenan 106KuLl, NPABUM Jice CMPAHOIO
Ocmopooicublil ¢ cepoyem 61a20poOHbIM.

Hapooa sicusznb mensiemest nosciooy.

(y. 4, x. 21)
Orcioja 4 HampaluBaercs BBIBOJI: YTOOBI
MIPE/IOCTABIIATh OOIIECTBY YCIYTH IO IIPEJCKa3aHUIo
Oynyiero HE HaJ0 00anaTh KaKHMH-TO
(beHOMEHaNbHBIMU ~ CBOMCTBAaMH, H3y4aTh 3BE3IIHOE
He0O, He Haj0 3HaTh 3akoHbl Keriepa, pasOuparbes
B TOHKOCTSIX TEOPWUH HBOJIONMH 3BE3N WIM 00JIafaTh
SHIUKJIONEANYSCKAMH MMO3HAHMSIMH B KaKOW-THOO0
HYKHO
YeJoBeKa " HUMETh

obJtacTu. Bceero-to HEMHOI'O  3HATh

TICUX OJIOT' IO XOpOIIIO
«IOJBENIEHHEI» 3bIK. OOIIEN3BECTHO, YTO MHOTHE
HU3BECTHBIE ACTPOHOMBI B CpEIHHE BEKa 3aHUMAJUCh
acTPOJIOTHEH, COCTaBJsAsl TOPOCKOMBI  JJII  CBOHUX
MTOKPOBUTENICH — BEIbMOXKAaM W I[APCTBEHHBIM OCOOSIM.
O u3

OCHOBOIIOJIO?)KHHUKOB COBpeMEHHOﬁ

actpoHomuu, HMorann Kemnep, B 1628 rony, Ha
CKJIOHE JIeT, 3aHUMAaBIIUN JIODKHOCTh IPUABOPHOTO
acTpoiora |y repuora BamreHmtaiiHa, mucan:
«KoneuHo, a3ta acrpoyorusi riaynas JodYka; HO, Ooxe
MOH, Kyaa Obl Jenack €€ Marh, BBICOKOMYApas
aCTpOHOMHMsI, ecinu Obl He ObUIO y He€ TIIyNEeHbKOH
nouku. CBeT Benb emi€ ropasao riiynee M Tak IUIIIL,
YTO JUIs TOJB3Bl CBOEH cTapoil pa3syMHON Martepu
riynas — J104b JIOJDKHa ~ OonraTb W JIrath...
AcTpornorust ecTb Takas Belllb, Ha KOTOpYIO He
CTOUT TPaTUTh BPEMEHH, HO JIOAU B CBOEM
HEBEXKECTBE JyMAalOT, UYTO €0 JOJDKHBI 3aHUMAaThCA
MaTeMaTtukd... Ho s cumtato Takoii oOpa3 aedcTBUS

HEBO3MOXHBIM, CYCBCPHLIM...».

JIroOble  MOIBITKA  OTBICKATH  XOTh KaKyIO-HI/I6yI[I)

CBSI3b MEXIY JIaToH POXKIEHUS u
IpEeIpacloNoKEHHOCThIO  JIIoAeH K mpodeccuu
HOTEepIeNH HIOJIHOE ¢uacko. AmepukaHckue
uccnenoBaTend  u3ydnB  Oworpaduu 17 ThHICAY

y‘IéHHX u 6 TBHICAY IIOJUTHUKOB Mpyuiin K BBIBOAY,

41O JIaThI ux pOXAeHus pacnpeneneHsl
OTHOCUTENIBHO 30[MaKaJbHBIX 3HAKOB COBEPLICHHO
cnydaitHo. IS SCHOCTM MOXKHO Ha3BaTh TaKHX
W3BeCTHBIX noned, kak bopuc Ensmun, Kroms
JmMutpuii
Moriapr,

Bepn, MWBan  Kpsuios, Mennenees,

Bonbdranr  Amaneit Kouncrantun
®eoktucroB, Huxomait Canteixos-lllenpun, AHTOH
UexoB, Yapawr3 Jluxkenc, Yapnp3 J[lapBun, Muxaun
®pynze, Janumn bepuymiu, Tamuneo Tanued,
Banepuii UkanoB, Bacummii Yanaes, JleB JlemeHko,
Bepa bpexneBa, Kpumrtunany Ponango wumm cocen
[lerpoBudy — BCe OTH JIOOM POJWINCH B  KOHIE
SIHBaps - B NEPBOM mNoyioBHHE (eBpaysi, TO €CTh BCe
«Bomonen», Ha caMOM Jke Jelle, Ha MOMEHT HX
poxknenuss ConHIE TNPOXOAMIO IO  CO3BE3JUIO
Kozepora. Ho, HM 10 HHTEIEKTY, BOCIHMTAHHIO,
NPUBBIYKAM JTUX JIIOJIEH  HUYEro HE CBSI3BIBAET,
KpOMe JaThl pOXAEHHS. XOTs B IPUHIMIE, €CIH
BEpUTHh  acCTpPOJIOraM, TOPOCKOIBI  JIOJDKHBI  OBITH
cxoxu. [lcuxonorn m3 MUYMraHCKOTO YHHBEPCHTETA
M3YYWIM BIIMSIHAE 3HAKOB 30MaKka Ha CEeMEiHYIo
xm3Hb. CpaBHUB pganHHble O 2978 cBampbax u 478
pa3Bojax C HE3aBUCUMBIMH MPEACKa3aHUSIMHU JBYX
acTpoJIOTOB, OHHM HE OOHApYXWIM HHKAaKOro WX
corjacusi ¢ peaJbHOCTBIO U CJENald BBIBOA O TOM,
yro mnonokenue ColHIA Ha 300MaKe B MOMEHT
POXXKIEHUSI HE OKa3bIBaeT BIMSHUS Ha (OpMHpOBaHHE
mmyHoctd. Jlomyctum, B Adpuke u B AMepHKe B
ONMH IO/, B OOWH JEHb, B OJIMH 4Yac, Hy WM ITyCKai
B TEYEHHE OJIHOW MHHYTHI POJAWIIUCH IBOE JIIOJICH.
OmuH 4yepe3 45 yer Omaromapst HACIEACTBY CTall
MUIUTHOHEPOM, JAPYrOd K€ TNPOAOIDKAET, SI3BIK Ha
ruiede, OeraTh IO IYCTBIHE BECh JCHb TOJIOJHBIA 3a
aHTWIONAMH. XOTS Ha MOMEHT DPOXACHHS 3BE3/BI H
IUIAHETBl, U Y TOTO, W y JPYroro HaxOAWINUCh B
OHOM  TIOJIOKEHWH.  BBIXOAWT,  YTO  KOCMOC
abcomotHo OykBambHO HUKAK He Biouser Ha
CyIbOBI JTIOJICKHE.

B 3awmodeHne Xouercs NPUBECTH OAMH HPUMEp H3
ucropur. Y I'mrnepa ObuUl  JIMYHBIA  acTpOJIOT,
KOTOPOMY OH BCEIIEeJO0 MAOBEpsUI, MPUCIYIIMBAsCh K
€ro coBeTaM, IEPEeHOCHJI Hadaio OOEBBIX OIepanuii
Ha Oosee ymoOHOe, cyas 1o 3BE3mam, BpeMms. Y
CraimHa acTpojioroB He OBUIO, ¥ MBI  XOpOIIO

3HAae€M, KTO B HTOre IIOOEIMII.

AHdpeli CemeHroma, rirob6umernb acmpoHOMUU,

2. [lasnooap, Kazaxcman




1981r IHoctanoBnenuem CoBera MUHHCTpPOB
CCCP ot 24 okta0ps «O mnopsake HCYHCICHUS
BpeMenn Ha Tepputopun CCCP» BBoauTCcs JieTHHe
BpeMsi mepesogoM B 0 uyacoB 1 ampeasi cTpeJiok
4acoB Ha 4ac BHeped, a 1 okTaA0ps Ha 4ac Ha3ajg ¢
1981r. (B 1981r mepexon Ha JeTHEe BPeMs BBEICHO B
MOAABJISIIONIEM OOJNBIIMHCTBE pa3BUTHIX crpaH — 70,
kpome Snonun). B panpneiimiem B CCCP mepeBon
CTaJIM JeNaTh B OJDKaiilee K 9THM JIaTaM BOCKpECEHbE.

1981r Kan KOBAJIEBCKHI (p. 18.05.1929,

HeBuiin, ®panumusn) aCTPOHOM,  Ha3Haudaercd
OTBETCTBCHHBIM 332 00pa0OTKYy JaHHBIX, KOTOpPhIC OYIyT
MIOTyYEHBI aCTPOMETPUYECKUM CITyTHUKOM

HIPPARCOS. OrtBeuan 3a HaydHyl0 Mporpammy
WCCIICJIOBAaHUH,  MPOBOAMBIIMXCS  C  [OMOIIBIO
(paHIy3CKHX MCKYCCTBEHHBIX cIyTHHKOB DIA (1966),
DIG u DID (1967).

OcHoBHBIE Hay4yHble PaOOTHI MOCBAIIECHB HEOECHOI
MEXaHHWKE, aCTPOMETPUH, KOCMUYECKOW TIeofe3Uu.
Pazpaboran  aHaJUTHYECKYI0  TEOPHIO  JABHKEHUS
HCKYCCTBEHHBIX CHYTHHKOB 3emiu. M3ydan nBrkeHue
VIII cnyrauka FOmmTepa, pazpaboTan HOBBIH YHCIEHHO-
QHAJUTUYECKUH METOJ Ul TIOCTPOSHUS TEOPHU €ro
IBWKeHUs. [lepBBIM yCHENIHO 3aBeplIdil paboThl 1O
HCCIIEJIOBAaHHIO CXOAMMOCTH PSZIOB B OYKBEHHOH TEOPUH
JBWKeHUs JIynbl 1 IporpaMMHUPOBAHHUIO 3TOH TEOPUH.

VYirydmun MeTosl BBIYUCIeHUsT 3(eMepu, OCHOBA
BO (dpaHIry3cKon cinyx0e ademepua
HCCIIEIOBATEIbCKYIO IIKONY 1O HeOEeCHOH MeXaHHKe.
Bonbmioli 1wk paboOT  TOCBSIIEH — HCCIIENTOBAHHIO
(yHIaMEHTaIbHBIX MTOCTOSTHHBIX aCTPOHOMHH,
cHcTeMaM KOOpAMHAT, NPUMEHSIEMBIM B TE€OJMHAMUKE,

OIpCACIICHUIO MAaCC IUIAHCT W AOWHAMHUKE CHUCTCMBI

3emiuss — Jlyma. IlpoBen psa HaOmOACHU#M Ha
actponsionun JlamkoHa C LEJIblo ONpeNeNieHus TuaMeTpa
Henrryna.

BosriaBun npoBoaumble Bo @paHuuu paboOTHl MO
KOCMHUYECKOH Te0fIe3WH U MEPBBIM B CTpaHe MPUMEHHII
JIOTUIEPOBCKUE METOABl HM3MEPEHHH B TEOJMHAMHUKE.
OcHoBaHHBI UM Hay4HbIM 1ieHTp B ['pace sBmsercs
OHMUM W3 JIYYIIMX COBPEMEHHBIX aCTPOHOMHYECKUX
yupexJaeHuii B EBpome,  OCHaIlleHHBIX  HOBOM
HaOII0aTeIbHON TEXHUKOM.

B 1954r oxonuun Beicuryio HOpMaJbHYIO IIKONY B
IMapmwxe. B 1954—1960rr paboran B [lapwkckoit
obcepBaropun, B 1960—1971rr — 3aB. oOTAEIOM
adeMepun U HeOecHOW MeXaHWKH B Bropo momror B
MMapuwxe, B 1971—1978rr — pyKOBOAMUTENb TPYIIIBI
HCCIIeI0BAaHUN IO KOCMHUYECKOH reone3nu B MenoHCKoi
obceparopun. C 1974r — mUpPEKTOp OCHOBAHHOTO UM
Lentpa nccrnenoBaHuii Mo T€OANHAMUKE U aCTPOHOMUU
B I'pace (6;u3 Hurier). B 1960—1974rr npenonasai B
ITapmxckom yHuBepcutete. Uin.-xop. Ilapwxckoit AH

(1974). Bosrnassin Mex nyHapOaHbIN
KOOPIUHAIMOHHBIN LEHTP o MPOBEICHHUIO
9KCIIEPUMEHTOB C HCIOIB30BAHHEM JIa3€PHOH JIOKAIUH
HeOECHBIX ~ OOBEKTOB s IleJield  T'eoJMHaMUKH
(ISAGEX)). [Ipe3unent ®paHITy3CKOro
aCTPOHOMHYECKOTO ob1ecTBa (1970—1973),
[Ipe3ugeHT CEKIMH acTPOHOMHM  HanmoHaabHOTO
LeHTpa  Hay4yHeIXx  ucciegoBanuéi  (1971—1975),

[pe3upent HamnuonaipHOrO (QpaHIy3cKOrO KOMHUTETa
no acrpoHomun (1974—1977). Ilpemuss um. M.
Jamyazo ITapmwxckoit AH (1962), npemus nm. T1.XK.C.
Xancena ®paHIy3cKOro acCTpOHOMHYECKOI0 00IIecTBa
(1979).

1981r B TeYyeHue Me:x1yHApOIHOT O roga
Coaneuynoro makcumyma 1980-81rr mnpeanpunsaro
H3y4eHHE CUJIBHEWIIMX COJIHEUHBIX BCIIBIIIEK COTHAMHU
yueHbIX U3 18 cTpaH. AHaJOrM4HBIE H3Y4EHUS
npoBoauiuck B rox CnokoitHoro Conxua B 1964-65 rr.

1981r Apkammii  ImutpueBny  KY3bBMHUH
(27.01.1923-31.05.2009, MockBa, CCCP-Poccusn)
paauoacTpoHoM, BbIXOAUT ero kHura ''Ilianera
Benepa'".

Hayunpie paGOTBI TOCBSINEHBI PaAHOACTPOHOMHH.
IIpennmoxkun ¥ OCYHIECTBHJI ~ OKCIEPUMEHT  TO




OIIPEJICTICHUI0 TEeMIIepaTypbl MOBEPXHOCTH BeHephl u
mokasai, 4ro BeHepa — ropsuyas IuiaHera. JTOT
pe3ynbrar  OBLI  WCIIONBb30BAaH NpU  pa3paboTke
COBETCKHX aBTOMAaTHUECKHX MEKIUIAHETHBIX CTaHIUH
cepun  "Benepa" (B KOHCTPYKIHMIO CIIYCKaeMBIX
anmaparoB ObUIM BBEJCHBI TEILUIO3AIIUTA U MAPAIIIOT U3
TEPMOCTOMKOI TKaHH).

O6napyxun (coBMecTHO ¢ B.A. VnmanploBbM)
NIOJIIPU3ALIUIO panuou3IIydeHuUs Kpabouanoii
TYMaHHOCTH, 4YTO TIOATBEpAWIO BbyIBUHYTYIO W.C.
[Ik1OBCKMM THIIOTE3y O CHHXPOTPOHHOM MeXaHH3Me
panuoN3ITydeHUs HETEIUIOBBIX KOCMHUYECKHX
HCTOYHHKOB.

Bnepeeie B CCCP pa3paboTan TEXHUKY W METOJBI
W3MEpPEHUS] LIYMOBBIX JJIEKTPHYECKHX CHTHAJIOB |
BHEJIPWII MX B PaJHOaCTPOHOMUIO. Pa3Buil U BriepBhIC B
CCCP npumennn (copmectHo ¢ A.E. CanomMoHOBHYEM)
pazuoacTpOHOMHUYECKUE  METOABI Uil  W3MEpeHus
rapameTpoB OOJBIINX AHTEHH. [pumenun
pazuoacTpOHOMHUYECKHE METOIbl K  ONpEIeTICHUI0
KOOpJHMHAT nonajnanusi B JIyHy KOCMHUYECKOW pakKeThl
"Jlyna-2". BHec 0oiblION BKJIax B CO3/IaHHE KPYITHBIX
coBeTckux panuoreneckonos: PT-22, JIKP-1000, BCA.
ITon ero pykoBomctBom B CCCP mnpoBoguwiuch
COBMECTHO C pauoacTpOHOMaMu AHTJIMU U ABCTpaIUU
paboTHI 110 UCCIIEJOBAHHIO MYJIBCAPOB.

B 1940 nocrynun Ha paguodakyiabrer MOCKOBCKOro
sHeprerudeckoro uucruryra (MOUM), okonumn B 1950r.
VYyactauk Benukoii OteduecTBeHHOM BoiHBL. B 1954r —
acnpaHtypy npu 3ToM uHcTHTyTe. C 1954r paboran B
Oduzuyeckom nHctutyre AH CCCP (16 ner Bo3rinaBisin
pazuoacTpoHOMHUYECKyto obcepBaToputo B ITymuHo). B
TeueHnu Oonee 20 ner siBsuIcs npodeccopoM Kadeaps
"PactipocTpaHeHue  pajvoOBOJIH M KOCMHUYECKas
pamuocBsde"  MockoBckoro  MU3MKO-TEXHUYECKOTO
WHCTUTYTa W 4YWTa]l  JIKOIMH 10  Kypcam
pazmoacTpOHOMHHU u ¢duzuxe TUTAHETHBIX
atmoc(ep.3amecturens  npexacepartenass — HayuHoro
coseta AH CCCP mno npobneme "Paguoactponomus'.
Astop 0onee 200 padot u 4 MoHOTrpaduii.

Harpaxxnen Opnpen KpacHoit 3Be3gsl, OpneH
OTeueCTBEHHOW BOMHBI, Menans "3a mobemy Haj
I'epmanueit”, Menanp «3a ocBoOoxkaeHHe Bapmasbi»,
Menanb «3a B3satue bepiunay, Menanb «3a mobdeny Haj
SAnonueity, 3acmyxeHHBIH nedrens Hayku  PO.
[ToueTHslit rpaxaanuH r. [Tymumnao.

1981r Muxana  SxoBiaeBnY MAPOB (p-
28.07.1933, MockBa, CCCP) acTtpoHoM, BBLIXOAUT
kHura «Ilaanersl ConneuHoil cucreMsi». Tpyasl mo
ra3oBpIM 000/104KaM HeOeCHBIX TeJ, W3YYeHHIO
CostHeUHO# cUCTeMBbI KOCMUYECKHMH annapaTamMmu.

OCHOBHBIE HAaIpaBJICHUs] HAYYHOH IEATENBHOCTU -
SKCIIEpUMEHTaJIbHAS TUIAHETHAS! aCTPOHOMMUS, U3yUCHUE
CTPYKTYpbI, TUHAMHUKH, ONTHYECKHX XapaKTEPUCTHK M
TEIUIOBOTO pEeXUMa IUIaHEeTHBIX atMmochep. OmuH U3
WHHIMATOPOB U HAYYHBIX PYKOBOAUTEIEH MHOTOJIETHEH
NporpaMMbl  UCCIIEAOBaHMS IUIaHETHl BeHepa ¢
TIOMOIIIBI0 COBETCKHX aBTOMAaTHUECKHX MEXILIAHETHBIX
cranuuii cepun «Benepa». Ilpunuman ydactue B
OCYIIECTBJICHUH  TEPBBIX  MPAMBIX  W3MEpPEHUI
rnapamMeTrpoB  atMocQepbl, ONpPEAENeHHH 3HAYCHUI
TEMIIepaTypbl W [aBIICHUS Y IIOBEPXHOCTH BeHepsl.
W3ydan TepMOAMHAMHYECKOE COCTOSHHE Ta3a B
atMochepe BeHepbl M BBUSIBHJI  pSI BaXKHBIX
MUHAMHYECKUX  XapaKTePUCTUK,  CBS3aHHBIX  C
npoGiieMamMu TerooOMeHa u TUTaHETapHOMN
UUPKYISANUA.  BBUT  y4acTHUKOM  KOMIUIEKCHOTO
JKCIIEpUMEHTA Ha CIyCKaeMoM amnmapare
aBTOMAaTHYECKOH MEXKIUIaHeTHON craHmuu «Mapc-6»,
Ha KOTOPOM IIPOBEJCHBI IEPBbIE NPSMBbIE H3MEPEHUS
mapaMmeTpoB atMmocdepsl Mapca. B obmactu ¢usuku
BepxHeil  arMocdepbl  (adPOHOMHUM)  BBITOJIHUI
OOIIMPHBI  IMKJI ~ WCCICNOBAaHMW 1O  HM3Y4YEHHIO
CTPYKTYpbl W JMHAMHKH 3€MHOW TepMocdephl, e
BBISIBIIEH PsSJI HOBBIX O(PQEKTOB M TIONYy4EeHBl HX
KOJIMYECTBEHHBIE OLCHKU. [Ipemnoxuin opHUruHaNbHbIE
MOAXOABI K MOJEIUPOBAHUIO CTPYKTYPhI U (DU3UKO-
XMMHUYECKUX TPOLIECCOB B BEPXHUX aTMocdepax IiaHeT
C UCIONB30BAaHHEM METOJIOB MHOTOKOMIIOHEHTHOM
paluManvMoOHHOW  THAPOAWHAMUKHA W XHUMHYECKOH
KAHETUKH, a TaKkKe K W3Y4EHUI0 HEepaBHOBECHBIX
AJIEMEHTAPHBIX  MPOLIECCOB  C  HCIOJIb30BAaHHEM
CTaTUCTUYECKUX METO/IOB B PEUICHHH KUHETHYECKHX
ypaBHeHHH. [IpMHMMaeT akTUBHOE y4yacTHe B padorax,
MIPOBO/IMMBIX B paMKax IporpaMmbl « THTeEpKoCcMOC).

B 1958r oxonuun Bricuiee TexHUUECKOE YUHIIHUIIE
uM. H. A. Baymana. Ilocne okOHUaHUsS acUpPaHTYpHI B
Wucruryre ¢pusuku atmochepsr AH CCCP paboraer ¢
1962r B WMHucturyre mnpuxiagHoii matematuku AH
CCCP (c 1967r - 3aB. ormenoM (H3HWKU IUIaHET),
nipoceccop. I'maBHBIN penakrop KypHaja
«ACTPOHOMMYECKUI BECTHUK. 3amecTHTENb
npencenarenss Hayunoro coseta AH CCCP mo
npobinemaM JIyHBI M TIaHeT, IpeAcenaTeNb CEKLIUH
«Comueunas cuctemay ActpoHomuuyeckoro Cosera AH
CCCP (c 1985r), unen-koppecrionaesT PAH (1991r;
yireH-koppecrionneHT AH CCCP ¢ 1990r), akageMuk
PAH  (2008r). Jlenunckas  mpemus  (1970r),
TlocynapcrBennas npemus CCCP (1980r). Tlpemust um.
A. Tamabepa MexayHapoaHOH acTPOHABTHYCCKOMN
¢denepanuu (1973r).

1982r MHcnoakom MexayHapoaHoro
Actponomuueckoro Cow3za (MAC) yrBepxaaer
Ha3BaHHE OTKPBITHIX CITyTHHKOB!

IOmutepa — ®eba (14, 1979j2) , Anpacres
(15,1979j3), Metuna (16,1979j4). K nmexabpro 2005
roja y FOnurepa HacuuThIBagoch 63 CyTHUKA.

Carypua — Suyc  (10,1980S1), Dnumeruii
(11,1980S3), Juona (12,1979S6), Tenecro
(13,1980S13)  Kamumco  (14,1980S25),  Amnac




(15,1980S28). K derpamro 2010 rogy y CarypHa
HaCYMUTHIBAJIOCH 62 CITyTHUKA.
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1982r Banentun Hukosnaesuu PYJIEHKO (p.

22.05.1939, MockBa) paauou3uK,  3ANIUTHI
JIOKTOPCKYIO IuccepTanuio no reme «Paanopusnueckne
METOJIBI ONTUMHU3AITUH YYBCTBUTEIBHOCTH B

IpaBUTAI[MOHHO-BOTHOBOM JKCIepuMeHTe». HaydHast
pabota ero cBs3aHa ¢ PU3MYCCKUMHU SKCIICPUMCHTAMU B
obnacti  paguMopU3MKH W TPaBUTALUM, JIA3epHOM
MPEIM3UOHHON MHTEPPEPOMETPUH, U3MEPEHUSI TOHKUX
(pENSTUBUCTCKHX ) IpaBUTAIIMOHHBIX 3¢ eKToB,
IPaBUTAIL[MOHHO-BOJIIHOBOH DKCIIEPUMEHT.

Oxonumn mkonmy Ne23 B Mockse (1956r, 3omoras
Menanb); pudak MI'Y (1956 - 1962rr) u acnupanTypy
(1964 - 1967rr) mo ¢usuke KoneOaHUil (KaHIUIATCKAS
«MexaHHn4ecKue 3 PeKThI B3aMMOJICHCTBUS
AJIEKTPOMArHUTHOTO W3JIyYeHHs] C TBEPAbIMU TEIaMuy,
1968). C 1988r 3aB. Oraena TpaBUTALUOHHBIX
mmMepenuit. [Ipodeccop MIY  (1992r); mnodeTHbIH
npoceccop UyHIMHCKOTO yH-Ta TIPOBHUHIIMA
Coruyans(KHP, 1993r), wien  ®wusuveckoro u
Actponomuyeckoro obmectBa Poccum,  [IpaBnenus
Poccuiickoii rpaBUTAIIMOHHON accolLMalNH,
Actponomuyeckoro coBera PAH, Coera no ¢usuke
BBICOKMX JHEpPruii nmpu MUH. HayKW, peIKOJIETHUH
MEXIYHAPOIHOTO KypHaia «'paBurarms u
Kocmonorusty. Pabotan B Hay4dHBIX — y4pexJeHHSX
SAnonmu, Wramuu, Opanimu, BenmukoOputanuu, B
LEPH (IIBeiinapus). ABtop Oonee 200 mybmukauuii, a
TaKKe pealu3yeMoil B MHPOBOM Hay4dyHOH NpaKTUKE
WeH YIJIOBOTO TPABUTAIMOHHOTO TpagroMeTpa U [p.
CocraButenb,  pegakTop M COaBTOpP  CEpUH
«llIxompHUKaM O coBpeMmeHHOH ¢(usuke». Harpaxmen
Jurmiomom I-ii cremenu Bcecoro3Horo KoHKypca Ha
JMy4line TPOU3BENEHHS HAYY.-TIOMYN. JINTEPATyphI
(1985)

1982r 1ITon XHUKCOH ( Kanana) acrtponom,
ny6ankyet katajgor 100 ckomjieHuii - TECHBIX TPYII
ranaktuk HCG  (Hickson Compact Group -
Kommakraeie ['pynmsl XWKCOHa) NpH CKaHUPOBAHUH
3Be3MHOro Heba B TOHMCKax rajmakTuk. Haubonee
u3BecTHas rpymma B crnucke XukcoHa — HCG 92,
Keunrer Credpana. Ha ¢oro Cxommenne HCG 31
KoMIakTHbI€ TPYIIITBI TaTaKTHK

OO0pa3oBaHKe MONTYYWI B YHUBEpCHTETE AJBOEPTHL,
M0 CHEIUATFHOCTH (DU3MK. 3aUUTHI KAaHIUIATCKYIO T10
actpodusuke B KanudopTHIICKOM TEXHOIOIHIECKOM
uHcturyre.  Ilpodeccop  (1996)  yHuBepcutera
Bpuranckoii KonymoOuu. 3anumaercst pazpabotkoit 30-m
TENECKOMa W TENECKOMa ¢ JKHIKHM 3epkanoM. YUieH
Koponesckoro actpoHomuyeckoro obmectBa (1998),
Burie-tipesuaeHT (2004-2008) mpesuaent (2008-2010)
Kanajickoro acrpoHomudeckoro o6miecta. Ilpemus
Kananckoit accommaruu ¢usukos (1967r), Kananckoro
MaTeMaTH4eckoro kourpecca (1967), 3omoras Menanib
C. ®eddepmana (1971).

1982r B ampeae npoucxoaut ITAPAJl IIJIAHET-c
y4yactueMm 6 miianer. 3To co0ObITHE MPONCXOIUT Pa3 B
179 et (Takoe pacmoJiokeHue) U caeqyOLIUi OyaeT
B 2161r.

Ha3Banme «mapajn TIoIaHeT» B3STO W3 KHHTH

«JIBmwkenne  ConmHua,  CEMCMHYHOCTb,  KIUMAaT»
mBenckux reopusukon I'. Bungenunyca u I1. Takepa. U3
9TOM KHUTH OOIIECTBEHHOCTh BIIEPBHIC yY3HACT O Mapaje
ruiaHer. C JIerkoil pyku aMepUKaHCKUX acTpO(H3UKOB
C. Mneitmxkmena n JIx. ['puOOuHa omyOnMKOBaBIIMX
CTaThlo B exeHenenbHuke "Hblocywk", 3T0 Ha3BaHUE -
SIBJICHHE pacrioiokenus miaaHer COJHEUHON CHCTEMBI
BIOJb ONHOW Oojiee WIM MeHee NpPAMOU JIMHHH,
MOJYYHJIO IIUPOKOoe pacipoctpaHenue. CoOCTBEHHO,
TaKoOro SIBJICHUS HHUKOTJa HE OBIBacT. DTO CBA3aHO C
TEM, YTO TUIOCKOCTH OpOUT 1uiaHeT COTHEUHOU CHCTEMBI
HE JIOKaT B OIHOM OOIIEeH IUIOCKOCTH, a JIMHHUHM HX
MepeceyeHusl He MPOXOIAT uepe3 oaHy mpsmyro. Ilo
S9THMM TPUYMHAM IUIAHETHI HHKOTJAa HE MOTYT
HaxOJUThCSl HAa OJHOW MPSMOM, OJHAKO YTOJ, MO
KOTOPBIM BHUJIHBI BCE IUIAHETHI, MOXXET HWHOIIa
npuoOpeTaTh HEOONbIITHE 3HAUCHHMS, Kak B 1982r .

Ha »toT rom nmaHHbIe acTpodu3MKH Ha 3emiie
MPEJCKa3bIBAIM KATAKJIM3Mbl: TUTAHTCKUC HABOTHCHU,
CUJIbHEHIIINE yparasl, pa3pylIuTensHbIe

3eMJICTPSCEHUST W Jpyrue KartacTpodbl, HO OHHU
€CTECTBEHHO He mpousonuid. Ecau oT JIyHHO-




COJIHEYHBIX TPWIMBOB Ha 3eMiie BBICOTa NpPUINBA
JIOCTUTAET 52CM, TO OT BCEX IUIAHET JOOABIISETCS JIMIID
0,05MM Bo Bpemst Benukoro nmapajna, Korja Bce IUIaHEThI
or Mepkypus (88 cyr) mo Ilnyroma (248 ner)
BBICTPAUBAIOTCSI BJIOJIb OJTHOM IPSIMOM, YTO ITPOUCXOIUT
pa3 B 10000 ner.

Ecnu  Bocmonb3oBaThCsl JAHHBIMH O  ITOJIOKECHUH
mwraneT (3a 3000 yet) ¢ Havaga HOBOWM 3psl U 10 3000rT,
TO MOXKHO YBHUETbh, UTO 3a TOT MEPHUOA Ipousoiaer 24
coObITus1, Korga ruiaHetsl COMHEYHOH CHUCTEMBI OyIyT
BuaHbl U3 IeHTpa ConHua B cexkTtope MeHee 90 °.
[Mpuuem sBnenune cOmmkenus 1982r B mepedeHb Jaxe
He Bouwio. /i1 9TOro SBIEHUS] CEKTOp cocTaBisul 95 °
10 mapra u 105 ° 15 mas. U3 24 coOwiTuii HanbGonee
TecHOoe cOmmkenue npowmsonnio 11 urons 1128r, xorma
cexTop coctaBua 40°. OTH BpeMeHa OCTaBWIM HaM
MHOTO MHCHMEHHBIX CBHJETENBCTB, HO CpPEeOu HHUX HET
HU OJHOTO, OITUCHIBAIOUIETO KaTacTpody, KOTOPYIO
MOXXHO OTHECTH 32 CUET TECHOT'O COIIKEHUS IIIaHeT.

Ecnu sxe OpaTh IUIaHEThI, B KOTOPBIX COCPENOTOUYEHA
OCHOBHasl Macca IUIaHETHOTO BEIECTBA, WU IUIAHETHI,
NpwIMBHOE  Bo3AelcTBue  Kkotopbix Ha  ConHie
HauOOJbIICe, TO MOJOOHBIX CIydaeB OyJeT ropasio
Oonbiie. BozbMeM numb IiaHeThI-rMraHThl FOmmTep,
VYpan, Catypn u Henryn. Ha unrepsane 1400-2200 ner
9TH TUIAHETHl cOmmKalTcs 7 pas, ¢ MHHUMAJIbHBIM
yrioM cekropa ~7° 4.1X.1306 .

VYron, moj KOTOPHIM COLUIMCH IUIAHETHI-THT'aHThl U
[TmyToH Bo Bpems "mapana miuaHer" B 1982r, paBHsuics
65°. Takoe TMOJOXKEHHE COXPAHAIOCh 0€3 0COOBIX
n3MeHeHu# 10 Havana 1984r. OceHblo yron yBenuduics
mo 80° wum  3areM  TOPOAODKAN  MOCTENEHHO
yBenuuuBaThed. '[lapan mmaner" npopomxancs 2,5
roza. 3eMiIst TPIDKABI POXOIMIa Yepe3 TJIaBHBIA yroi
KoHyca: BecHOU 1982r, B utone-utone 1983r u B uroHe -
utone 1984r.

Masblii mapanx IUTaHeT (pacloiioKEHBI Ha OIHOU
nuHAU B cektope 20°) ¢ yuactueM S mianetr (M, B, 3, VY,
H) nocnemnmii O6bm1 B aBrycre 1999r, mpuuem 24
¢depasist 1999r npu napaxe mianer: 3emusi, Benepa,
IOmurep mpomsonuio cnustane Benepbr u Onutepa B
OJIHY 3Be3/1y M KaK Obl BCIIBIXMBAET sIpKO. BONXBBI, BUISA
sto 2000 ner Ha3zan, Ha3BaiId 3Be3Ny Baxmmemckoill u
CBSI3BIBAJIM C HEW pOXJIeHHEe XPHUCTa.

Iapan 6 mnaner 6ymer 5 mast 2000r (Ypasn B amoree):
3emis, Mepkypuii, Benepa, Mapc, IOmutep, CatypH.
Bonbioit mapan npoucxoaurt pas B 20 sieT.

1983r Ha 1 saHBapA HAKJIOH JKJINNTHKH K
He0eCHOMY IKBATOpPy YMeHbIIWJICS 10 24° 26' 29" u
TMO03TOMY € 3TOr0 BpeMEHHM CTaJI cuuTaThbes 23° 26'.

1983r deankc AJIeKCAHAPOBUY DU H
(1.06.1931-1.01.2005, c. Kyxkoboii (SIpocinaBckas
0041.), CCCP) acTpodu3uk, BO3BpaliaeTcs B HAyIHYIO
cpexy AU (mo atoro 14 jer Ha ACTPpOHOMHYECKOM
otneneHun (usdaka B TOHKHOCTH aCCUCTCHTA, - B T.4.
IIATh JIET KaK 3aM. 3aB. ACTPOHOMHYECCKOTO OTIICIICHHS),
MIPOIS IO KOHKYPCY Ha TOJKHOCTD, a 3aTEM U TIOJIYYUB
3BaHME CTapIIero HaydyHoro corpyanmka Ortaena
n3ydeHus] [aJlakTUKH M TIEPEMEHHBIX 3BE31 U C HUM
CBSI3BIBACT BCIO NAJBHEHIIIYIO €T0 )KH3Hb. B acTpoHOMUUN
U3BECTCH CBOUMH DJIYOOKUMH HCCIICIOBAaHUSIMU B
00JTaCTH JUHAMUKH 3BE3IHBIX CUCTEM M e¢ (PU3MICCKHUX
OCHOBaHUH.

B mkonbHble rompl B IlomiexoHee — yBIEKcS
aCTPOHOMHMEH, MPOOJIeMaMH BHE3EMHOTO pa3yma, MUcajl
POMaHTHYECKHE CTHXH O KOCMHUYECKHUX IIOJIeTax,
OIMyOJIMKOBAJ TEPBYIO CBOIO CTATHIO O POJHM pa3yma BO
Bcenennoit B 1948 romy B pYKONHMCHOM >XypHaje
Spocnasckoro Ileguucruryra ("Pome w  cyapObl
yenmoBedectBa Bo Bcemennoi"- N1, 1948 r.), uto
IpHBeIa K 3aKPBITUIO JKypHAJIa, MO HACOIOTHYCCKUM
cooOpakeHusM. [lposiBisisi WHTEpec K mpodieMam
KOCMOTOHHH, B 9-M KJlacce Hamucaja MUChbMO aKaJeMHUKY
O.10. [lImMuary, 3aMHTEPECOBAB €0 CBOUMH TTTyOOKUMHU
BOMPOCAMH ¥ KPHUTHYECKUMH 3aMCYaHUSIMH K €ro
IJJAaHETHOM KOCMOTOHMYECKON KOHIenuu. B oTBere
3HAMEHUTBIA YUCHBIH OTMETHII CIIOCOOHOCTH K HayIHOMH
paboTe W TMOCOBETOBAJ €My IPOIODKUTH y4eOy B
YHUBEPCHUTETE.

O000mun  omepanmii  muddepeHIMpoBaHu U
WHTErpUPOBAHUS Ha APOOHBIE MOPSIIKU MPOU3BOAHBIX U
KpPaTHOCTH MHTETPAoB, XOTS IMO3)KE BBUICHII, 4YTO
MOBTOPWJI Pe3yNbTaT, M3BECTHBIA emie B 19 Beke, HO
NPOYHO 3a0bITBIH. B Jpyrom BHUIE €ro IMOXy4uiI
MaJIOM3BECTHBIM  poccuiickuii ~ martemaTuk  A.B.
JleTHUKOB, HO paboTa Takke ObLIa 3a0bITA.

C cepeaunbl 50-X TT.  3aHUMaJICS OpoOIEeMaMu
000CHOBaHUS TEPMOJMHAMUKH, U 3a 50 Jer moctpowmnt
(DeHOMEHOJIOTHUECKYI0 TEPMOJMHAMHUKY C  YYETOM
¢GuykTyanuid. A TIepBBI pe3yJabTaT €ro IIIyOOKOro
KPUTHYECKOTO aHajii3a OCHOB TEPMOJMHAMHUKHA U
CTaTHUCTUYECKOH (u3uku crana padora "Hekxoropsle
BOMPOCHI OOOCHOBAHHUS CTAaTHCTUUECKOM MEXaHUKH'"
(132 crp. mammHomwmcu, 1961r) mocie OKOHYAHUS
aCTPOHOMHMYECKOH acHUpaHTyphl, KOTOpas IO CYTH
SBISUIACh Auccepranmeidl mo ¢msuke. B 1972 rogy
3alIUTHI  HOBYIO KaHAWAATCKYIO IO 3BE3/IHO-
acTpoHOMMYecKoM Teme: "AKTyasJbHblE  BOIPOCHI
3BE3HOM JAWHAMUKHU", TaKk Kak padora 1961r He Obuia
MIPUHSATA KaK TUCCEPTAIHSL.

B 50-e roap! (coBMectHO ¢ A.M. Mukumeit) pemmn
"mapagokc Ilapenaro" - Ha TOPSOK CHIDKEHA OIIEHKA
Maccel sApa [amaktuku (M0 CpaBHEHHMIO C paHee
obmenpunsaToi oneHkoi 51.X. Oopra).

B 60-e roapl, BCKpBIB JIOTHUECKOE MPOTHUBOPEUHE B
OCHOBax KJIaCCHYECKOH 3BE3IHOM TUHAMUKH, OOBSICHUI
NPUYMHY TIOSBJICHUS  OTPULATENBHBIX  IUIOTHOCTEH
(oOHapyxenusix B Teopun ILII. Ilapenaro I'.M.
Wnmucom naxxke B Hambollee COBEpIICHHBIX TOTJa
MOJIETISIX 3BE3AHBIX CHCTEM).




B 70-e rompl manm mmpokoe 00O0OIIEHHE TEOpPEMBI
®ecenkoBa - Ilapenaro B mpoOieme orpeneneHus
oxatus [anakThky.

B 80-¢ rompr (¢ acrmpantom B.H. CeMeHIIOBBIM)

co3aaln JIOrMYCCKHU oCJIEAOBATC/IbHYIO
TEPMOANHAMUKY 3B63)]H0ﬁ CUCTEMBI B MOA€CIn
ancaMOIIst HBIOTOHOBCKHX MaTCepUuaJIbHbIX TOYCK.

Pa3pabarpiBasi ¢ KoOJNJIeraMyd CBOIO HOBYIO KOHIIEIIIHIO
MIPOUCXOXKIEHHUS KOMET, a B TIOCJIEHEE BpeMst - yke 0e3
COAaBTOPOB - BCE €€ 3araJoyHbIX TEKTHTOB, .CTaJ
YIENSATh OONbIIOEe BHUMAaHHE UCCIIEJOBAaHUSIM B 00JIaCTH
ucropud U GuIocoGUM HAYKH, a TaKke KOCMOTOHUH
CoJTHEeUHOU CUCTEMBI.

B TAHUII c¢ 1963 roma Bem nBa Kypca IO
crienuanbHOCTIM: "JIMHaAMHKa 3BE3JHBIX cHCTeM" H
"®uznuecKkue OCHOBBI JTWHAMUKU 3BE3JHBIX CHCTEM'", C
1977r oOmmit Kypc 1O HCTOPHHM H METOJOJOTHUH
acTpoHomuH, s S-kypcHukoB u Ha OIIK. Coszman (B
COAaBTOPCTBE CO CBOEW KeHOW U coTpyauuuend A.M.
EpeMeeBoii) mepBbIii OTCUECTBEHHBINH YHUBSPCUTETCKUN
kypc "Hcropus acTpoHOMHH (OCHOBHBIE  OSTallbl
pa3BUTHUS aCTPOHOMHYECKOW KapTuHbl Mupa)" (M.: n3n-
Bo MI'V, 1989, 349 c.). 3aTem Aajbliie OATOTOBHII J1Ba
nmoronHeHuss (BTopoe B 2003T), omyONMKOBaN KpaTKOe
ydyeOHoe Tmocobme ans  acnupantoB  "Vcropus
actponomun” (2003 1., 157 ¢.).

[To cymecTBy wuccneqoBaHHBIX TPoOIeM (QU3UKH
(TepMOIMHAMHUKM M CTaTUCTHYCCKOW MEXAaHUKH) TPHU
[JIaBHBIX pe3ynbTara ObUTH OQOPMIIEHBI UM KaK 3asBKU

Ha OTKpBITHE, 3aperUCTPUPOBaHHbIE B  ApXUBE
lockommzoOperennii  u  otkpbituil.  "OTKpbITHE
GITYKTYaIMOHHOTO a¢dexra, 3HAYUTEITHHO
MPEBBIMIAIONIET0 AMIUTUTYAY CpeIHeld KBaJpaTHYHOM
¢nykryamun”  (peructpanmonnsiii - N32-OT-3416,
"cnpaBka" o peructparu ot 28.02.1963 1.);

"OTKphITHE (G YHKIIMOHATTEHOMN HE3aBUCUMOCTH
TEPMOAMHAMHYECKOW  OHTPONMH M BEPOSTHOCTH
cocrostaust  pusmueckor cucrember" (N 32-OT-3426,
1963 r.)

"OTKpBITHE MaKPOCKOIIMYHOCTH CyMMapHOro 3¢dekTa
JIOKANBHBIX (IYKTyauuid (U3NYECKHX BEJIHYMH THIIA
TEPMOAMHAMHYECKON SHTPOIMU B MaKPOCKOITMYECKU HE
Majol cucreme"” (Tam xe, 1963r).

OkoHUMI 9 KIAcCOB ¢ cepeOpsHOM Memanpio B T.
IlepeGoper B Ilomexonbe B 19491, rae U yBIekcs
acTpoHOMHEH. 3aTeM OBLI MEXaHHKO-MATEeMaTHYCCKUH
¢dakynerer MI'Y (1949 - 1954rr), OKOHYEHHBIH 10
crnenuaibHOCTH  "acTpoHOMHUS", W acnupaHTypa B
TFAUII (1958 - 1961rr) Ha xkadenpe 3Be3IHOMN
actponomuu y mpod. ILII. Ilapenaro. C 3tux mop
IIunwa HaBcerna cBsi3an cBoro xu3Hb ¢ TAUII MI'Y u
ACTpOHOMHYECKUM Otnenenuem (u3mIecKoro
¢dakynbreta. ABTOp oOKOMOo 150 HayuHbIX pabor
(naubonee kpynHblie - aBe auccepramuu (1961 u 1983

IT.)).

1983r CoBerckue («AcTpon», 3anyck 23.03.1983r,
c YAbTPadHO0IeTOBBIM " PEHTIeHOBCKHM
TejeckonamMu, padoraja Ha opouTe 6 Jer) W
Sinonckue KA 3aperucTpupoBaju  BHE3ANMHYIO
cMepTh HMCTOYHHKA «I'epkyJiec X-1» B
peHTreHoBckoM auama3one. OTBera mouemMy? —HeT.
BeiBemen Ha opOMTY C IapaMeTpaMu: HaKJIOHCHHUE
opbutsl - 16,5 rpan.; T=5921,5 mun.; [1=19015 kM.;
A=185071 kM.

IIporpamma KA «Actpon», pyKoBoAMI KOTOpoi A.A.
Bospuyk. Co3nman Ha 6a3e AC «Benepa» B HIIO umenu
C. JlaBoukuHa COBMECTHO c KpriMckoit
Actpodmsuueckoit  ObGcepBaropueit  (KpAO) wu
y4dactieM Mapcenbckoii naboparopun u3 @Dpanumy,
macca 3,5T. CocTouT U3 IBYX KOMILUIEKCOB: 1-i1. Maccoii
396kr npenHa3zHaueH A perucrpanuu Y@ uznydeHuil.
CocTrouT u3 JBYX 3epkajbHOro Y@ Teneckomna ¢
3epkaioM 80cMm u F=8m, Y® crnekrpomerpa u KaMmepsl
OIO3HAHWS  TOJS (HeOONMBIIOr0  MEHHCKOBOTO
TEJIECKONa, TMepealoIero H300paKeHHe 3BE3JAHOTO
moJst pazmMepoM 1x1° Ha 3eMiTro Ha SKpaH MOHUTOPA). 2-
. VIMeer pEHTITCHOBCKHE  CIEKTPOMETPHI IS
perucTpanyu  CinadbIX PEHTIEHOBCKHX HMCTOYHHUKOB.
HaGmogan xomery Tamies, cepxHoByro SN 1987A
(Benbixayina 23.02.1987r B Bonbiiom MaresiaHoBom
Oo6mnaxke). [Ipopaborai 6 j1eT BMECTO 3aIIaHUPOBAHHOTO
roga, ObI Ha TO BpeMs KPYMHEHIIUM KOCMHYECKUM
yABTPA(UONETOBBIM TEIIECKOMOM.. 3 ampelisi COCTOSICS
TIEPBBIN CEaHC CBS3M, IPH 3TOM HAOIIOJATUCH 3BE3/IBI B
co3B. Tenbia. 3apeructpuponain uznydeHue 50 3Be31 u
15 ramaktuk, OOHapyXun  (QakT  BHE3aITHOTO
MpeKpalleHus H3IydeHus ucrtouHuka ['epkymec X-1,
WCCIIEJIOBAN BCIIBIXMBAIOIINE HCTOYHUKH — JIBOWHBIE
3Be3/HbIE CcUCTeMbl (OOBIMHAsE W HeWTpoHHas). 23
nekabpst 1983 roma ¢ momompio «ACTpoHa» ObUIH
BBINOJHEHB! HAONIOACHUS CUMOMOTHYECKOH 3BE3/bI B
co3Be3AUU AHIPOMEBI.

i ool '-;'_".IIIIIH

1983r Ha 27 nexa6ps Ha KoJibcKkoM NmoyocTpoBe
B 10 kM ot r. 3amoasipporo (CCCP) mnpoOypeHa
camas ri1y0okasi B MUpe cKBakuHa (nmpouwiu 12124m
AJISl WCCJIeIOBAHUS 00JIaCTH Tepexoa OT KOpbI K
MaHTHH, OypeHue Hayato B mae 1970r ¢ muamerpom
TpyO 215MM, a B HIDKHEH yacTu quamerpoM 165mm). Io
npoekty 1960-1962rr 3amianupoBaHa riayouHa 15 kM.
B 1991r OypeHme CKBa)KHHBI MPEKPAIIEHO Ha TIyOWHE
12262 M (OTKJIOHEHHE OT BEPTUKAIU cOCTaBWIO 840M,
uctuHHas riyomna 12066Mm). Temneparypa B KOHIIE
Oypenus 212°C. B ckBaxkuHe 100panuch n0 apXerHcKux
TPaHUTOTJIEHCaMHX TIOPO/JI C BO3PAacTOM 2,8 MIIPJI.JIET.

Eme JI.U. MenneneeB B pabore «K mo3HaHUIO
Poccumny» mpeziaran riryookoe OypeHue.




CKkBa)XMHBI HAYYHOTO XapakTepa MMEIOT KaTerophio

riyookux (3-7 kM) 1 cBepxriryookux (0oiee 7 km).
B 1968r B CIIA Ha BOAy CHYIIEHO CHEIHAILHOE
oypoBoe cymHo «Glomar Challenger» u Havanach
peanuzanus MEXIYHAPOIHON MPOrpaMMBbl
ITyOOKOBOJHOTO OypeHus B okeaHaX. B 1985T Ha cMeHy
emy npunuio HoBoe cyaHo «JOIDES Resolution». 3a 30
JIeT B MHPOBOM OKeaHe MpPOOYypPEeHO COTHU CKBaXKHUH.
Camas riyookast B TuxoMm okeaHe K IOry OT Oeperos
Kocra-Puxa 2105M HIke OKEaHCKOTO JHA.

3a 30 ner B mrarax Texac n Oxiaxoma npoOypeHo
cBbimie 350 ckBakuH MIyOUHOHN 6,5-7 kM, 50 CKBaKMH
rITyOuHOU Ooree 7 KM M 4 CKBayKUHBI TITyOUHOHN Oornee 9
kM. Camas rimyookas bepra Pomkepc, rimyounoit 9583m
B mrare Oximaxoma npoOypena 3a 502 mus B 1973-
1974rr.

3a rpanunei camas riayOokas ckBaxkuHa KTb-
Oo6epndansi B ['epmanuu (baBapust) Ha riyouny 9901
M npobypeHa B 1990-1994rr. Bypenue HauaTo TpydaMu
nuameTpoM 71 cM, a HIDKHAA 4acTh AUaMeTpoM 16,5 cm.
Temneparypa Bauzy 300°C. 3atpaueHo 583 MIIH. MapoK.
ITocne ryOUHBI 7 KM MPOU3OMICT yXOA CKBaKUHBI Ha
300 MeTpoB B CTOPOHY.

B nHamieii crpane npobypeHo 11 ckBakuH riryOMHOI
4-9 xm. Ilocnemusst TromeHckas B 20 kM 3amagHee
VYpenros npu mpoekTe 8 kM mpoOypera Ha 7502M
(remmepatypa 230°C, Oypunace B 1987-1996rr). Ceituac
mpomoyKaeTcss  OypeHHe  CKBOXKHUHBI Y PaJIbCKOMH
(Cpennuii Ypan). Bypenue Bemercs ¢ 1985r, Ha 1999r
mpoOypeHo 5355M, Temrmeparypa camasi HA3Kas U3 BCEX
ckBakuH 8§1°C. B 70-e roapl HayuHOE€ KOHTUHEHTAJIBHOE
OypeHne  TPOM3BOOWIOCH HAa HAa  TEPPUTOPHUH
Aszepbaiimkana - CaabnuHckast ckBakuHa (8 324 m).
Ecmu 3emns oOpasoBanace 4,6 MIpIJIET Ha3an, TO
BO3pAacT CaMbIX CTaphlX MOpoX cocTaBiser 3,960
MJIpA.JIET.

[epexoaHoi Mexy BHYTPEHHUM W BHEIIHHM CJIOSMH
TOJIIMHON puMepHO B 140 kM.

Buytpennee sapo pagumycom okono 1250 kM, oObeMoM
0,7% wu wmaccoit 1,2%. IlpomonbHble celicMUUecKHe
BOJIHBI TIPOXOJIST Y€pe3 HEro ¢ OOJNBIION CKOPOCTHIO B
11,1-11,4 xm/c. IIpoxoasT Taxke W MoNepeyHbIe BOJTHBI
co ckopocthio 3,6 km/c. [Ipu 3TOM BHYTpEHHsIS 4acTb
TBepJas, OJM3Kas K IUIaBJICHHIO (BBICOKOE JaBJICHHE,
pacter W TemIleparypa IulaBieHus). B Hempax npu
nanenun B 105 arMm. Temmeparypa IUIaBJIEHUE
Bo3pactaer Ha 3000°C, moaToMy BHYTpH TeMIIepaTypa
3000-4000°C. SIapo coCTOUT U3 *Kelle3a U HUKETIS.

1983r KA  «IRAS»  (1983-004A, InfraRed
Astronomical Satelite) — uHpakpacHas
opouTaibHas oOcepBaTopusi, ObLia 3amyrieHa 25
saBaps 1983 roma ¢ kocMompoma BammenOepr ¢
noMmonipio pakerbl-Hocutenst [enpra 3910 B pamkax
MEXIYHAPOHOTO MPOEKTa B KOTOPOM IIPUHSIIH y4acTHe
CIIA, BenukoOputanust u Hupepnanapl. OCHOBHOI
3amadeld 00cepBaTOPHUM OBUIM TMOMCKH HCTOYHHUKOB
JUIMHHOBOJTHOBOTO ~ MH(PAaKpacHOTO  W3JIy4eHHUS U
COCTaBJICHUsI KapT Heba B MH(pPAKpacHOM Jauara3zoHe.
Beicora op6utst 900 kM, nepuon obpamenus 103 muH,
macca 1073kr. men Teneckon-pedpaxrop 0,57m u 62
JIETEKTOpa) OOHAPY)KUBAET B OKPECTHOCTSX psia 3BE3.
(8 T 4. Bera, ®omanprayr) HMHTCHCUBHOE
nHppakpacHoe u3IydeHue (MO BUIUMOMY IIbLIEBBIE
o0Jaka-I1CcKy, CpaBHUMBIE B ITONIEPEUYHHUKE C Pa3MEPOM
COJTHEYHO CHCTEMBI ).

Cnytauk npopaborain 10 MecsiiieB, moka He KOHUUIICS
3amac xJjajareHra — jXuakoro renusi. C ero noMoupro
OBUTM OCYILECTBIICHBI HaOmromeHus Oonee 250 ThICTY
HCTOYHHUKOB MH(]paKpacHoro uznydenus. B ComHeqHoi
cucreme IRAS otkpsu1 Tpu acrepouna (3200 dastow,
3728 IRAS wu (10714) 1983 QG) u Tpu KOMETHI
(126P/IRAS, 161P/Xaptiaun — IRAS u C/1983 H1

(IRAS — Apaku — Omnkoka)) B co3B. Yamm oTkpbIBaeT
CyIIICCTBOBAHKUE TPOTOIUTAHETHON MBUICBON 000J0YKH
BOKPYT' OJTHOT'O M3 KOMIIOHEHTOB JBOWHOHN 3Be3abl HD
98800 (mBa MOJIOIBIX KapjWKa B HECKOJIBKO MJIH. JIET
cnekTpanbHoro kiacca K)  Caidr irsa.ipac.caltech.edu

[ponomxkeHst HCCIIEIOBAHUS KOCMUYECKHM
TeneckorioM Xabon (3amyck  25. 04, 1990r) wu
MPOaHATM3UPOBAB HH(paKpacHoe wu3nydyeHne DPprHk
Jloy, Jun Xaitnc u I'menn Ilnaiinep (Apu3zoHCKHit
yuausepcuter, CIIA) OTKpBUIM, YTO TOMHUMO IIBLIEBOM
000JIOUKHU Y 3BE3]Ibl IMEETCSI U TOJICTBIN MBUIEBOW JTUCK
panuyca 2a.e. ¥ MosiC acTepoua.

Ha nebOe 3apeructpupoBano 20000 HCTOYHHKOB
nHppakpacHOro  mW3NmydYeHHs W Toiabko 600
OTOXIECTBIECHO ¢ 00BbEKTAaMHU, BUAUMBIMHU TiazoM. KA
«IRAS», cnenaB 0030p MOUYTH BCErO 3BE3THOIO Heba B
nHppaxpacHeIx Jydax, ooHapyxmn 250000 Bcrieckos
UK n3mydeHusi, OTKpBLI MIECTh KOMET.

Wzyyast ¢ mnomouipo MH(PaKpacHOTO CITyTHHKA-
teneckona «ISO» (EKA, 3amyck 1995r) rpymma
actpoHoMoB u3 HupepnannoB, Mcnanuun u @panHimu
moj pykoBomcTBoM Xapma XaOunra (JlefimeHckuit
yHUBepcuTeT, Hunepnanael) oOHapyxwuia, 4Tro TpH
W3Y4EHUH OKOJIO COTHH MOJIOJABIX OJU3KUX 3Be3n y 15
3BE3]l IMEIOTCS ITBLIEBBIC AUCKU. XaOUHT JIeNlaeT BBIBO/,
YTO MBUIEBBIE TUCKU €CTh Y BCEX CBETMI «Mumafmey 300
MJIH.JIET, @ BOT y 3Be3q crapiie 400 MIIH.JIET OHHU
MPAaKTHYECKU HE BCTPEYAIOTCS, €CIIM HET IOTOIHEHUs
neutbto.  [lpumep  JlyHbl  mOATBEp)KOaeT,  4TO
WHTEHCUBHEBIE METEOpHbIE OoMOapIpOBKU B
ConHeuHOM cucTeme 3akoHYMINCh B Bo3pacte 300-400
MJTH.JIET.

AHamounut MakcumeHko, rirobumers

acmpoHomuu, http:/astro.websib.ru/
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Ypaﬁ'
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3Han UM He 3HaJ 00 ITUX BBIAYMKax Mapc, He CHO,
TOJIBKO TIEPUOAMYECKH TocMaTpuBal Ha JlyHy,
Ol cHUuBas CHIO MMPUTATATCIBHYIO BO BCEX
OTHOIIEHUSX OCO0y HE C TOW IMO3UIUH, C KOTOPOH
npuBblkia ocyxnate e€¢ 3emusa. Cama-To 3emis
HUKaK HE MOIJIa 3aMHTEPECOBATh €r0 — Pa3Be MOXKHO
3aHHTEPECOBATh KOT'0-TO XPOHUUECKOU
NpU3EMAEHHOCTBIO?

Counnénnble JIyHOI KOCMHMYECKHE JIeT€HAbl HU JI0
Mapca, HM 10 OpYrux IJIAHET Tak W He JOILIH, 3aTO
Mupsl 00 o0BopoxuTenpHONH Benepe dacTeHBKO
BCIIOMHWHAaJIN u HUTUPOBAJIN HEB3pPAa4HBIC, HO
npefaHHble cnyTHUKH Mapca @oboc u [eiimoc. O6a
CIyTHUKAa HMEHOBaMW BeHepy oOwlsuwietl Hegecmol
Mapca ¥ cOBEpIICHHO HE BO3paXkaju OblI, eciu Obl
CHsl  TpeKpacHas IIJJaHeTa  IpOsiBUJIA  CBOIO
0J1arOCKIOHHOCTh K OJJHOMY M3 HHUX — H3/aJIeKa XOTS
OBI.

— Ecnu Benepa Mapcy He 1o HpaBy, a HaM HeE IIO
cunaMm, To Jlyna... JlyHa Hac BIOXHOBJISET, —
paccykaald OHM HEHaBA34MBO. — E€ TauHCTBEHHBIN
CBET 3aBOPAKMBAET HAC, MBI BOOMYIIEBISIEMCS OT
3TOrO CBETA, 3TOM JIETKOCTH, 3TOT0 U3AIIECTBA. . .

— Ha Oynmer Bam, — cepawics Mapc, GarpoBes u
TeMHesl. — CBOEro MHEHHS MUMETEH BBl HE MOXKeTe. Bul
— MOM TOAJaHHBIe-OpyXeHoclbl. Eciu Ol He s, Bac
Obl Ha cBeTe YXe He OblIo, a Oe3BO3BpPaTHO

moryoTuiia Obl ThMa [ 'anakTUKH, UMEWTE 3TO B BULY.

Mnyton
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perajyvaMm, sl TOro CIHYTHHUKH 6LIJ'II/I U HYXHBI.
Benepa u Jlyna — obe mpusnekatenbHbsl. OH penko
npubmmkanca Kk namam u3 ComHeuHoU
cucrembl. Cample  SIpKHE  BCTpEUH
IpouCXOoAWJIM pa3 B JAECATb-ABAALATH
JICT, 3€MHBbIX JICT, Ha CMOTpUHAX,
KoTopble Mneunsiii IIyTs ycTpauBan B
KaXJIOW 3BE3IHOM cHCTeME U Ha3bIBall
«[Tapamom mmaner». «[lapax mnnaner»
MIPOBOJIMIICA TI0 CKOJB3AIIEMY TpadukKy,
0T mapaja JIo mapaja — OJWH IPBDKOK.
He ycneBanm mpoiTu oauH mapan, Kak
cineqoM Oexxan apyrodd. ConHIIE MOTJIO
ropautbest mapagoM. Ero cucrema Hu
pa3y He ommobiIack HU Ha OJTHOM Tapaje.
YectHo ckazaTh, Bcenennyro wmaio
BOJIHOBAJIN ycrexu u YIoyumeHusa
TaJJaKTHUK, JIHIOb 6])1 OHHW HE MNOPTUIIN
KapTHHBI OOINEro OJaromonydus u
ycToiuuBoCcTU.  [lapadsl,  niaumemul,
36¢30vl... BceneHHas MBIITHO OTMEeYasia
TOJBKO CBOH JIMYHBIC }O6I/IJ'IBI/I, MOOTOMY
PETUOHAJIBHBIC pa3gHUKHU TaJIaKTUK
MPOXOAUIIN CKPOMHO, TI0-CEMEHHOMY. A
caMU TalakTUKA — TeM, MOoXKajyhcra,
JaHBl ~ TpaBa, HE  HCKIIOYAIOIIUE
00513aHHOCTH. ... [ep3zaiire:
MIPOMaxHETECh — HAKAXKEM, YTOIUTE — IIOXBAJINM!

Hoowpenus — kanpuz Bcenennoii...

Muteunsrit [Tyts Beigesnst ComHIE U3 MHOTHX APYTHX
3BE31 U He 3ps. 3a «[lapan miaHeT», MPOBOAUMEIN B
pamxax ComHeuHoil cucremsl, Mieunsit IlyTh
WHOTJla TOoJy4yan MOoLpeHusl oT BceneHHoll B Buae
HEKOTOPBIX MOCHa0IeHUH MO pa3HBIM, YPE3BBIUANHO
BaXHBIM IIOKa3aTelsM, OJHAKO, B  H3BECTHBIX
npepenax. Ilpm stom ConHIy TOXE KOE-4TO
nepenajano. Ilnanertsl nowumanu nocnabnenus no-
c6oemy, HO OUIYTHMBIX YIy4IICHHH HE 3aMedald.
I'mynsle Bompockl Ipyr Opyry He 3aJaBaid, HO
KakIasl IUJIaHeTa B HUTOre BCE-TaKW CUHTaja cels
00/1e1EHHOM raJaKTHYECKOM M COJTHEYHON MUJIOCTBIO,
moiarasi, 4ro kK e€ cocensiMm ConHIIE NPOSBISET
Oonbllie OJArOCKJIOHHOCTH, YeM K Hed judHo. Bce,
KpoMe Mepkypusl.

IOpxuii topomeira Mepkypuil — Ompxkaiimas x
ConHIly IulaHera, caMasl MajJeHbKash M IIPOBOPHAs.
Mepkypuit He obudicancsi Hu Ha Koeo. 3adeM
HepBHUYATh nonycTy? OH HOCTOSIHHO KPYTHICS Yy
ConHIla Ha BUIY, 3HaJ CBOIO 3BE3MY JIyUIle IPYrHX U
COBETOBAJI BceM He BBIBOAUTH COJIHIIE U3 TEPIECHUS.
Benepe, 3emne wu  Mapcy, COCTaBISIOIUM
HMHTEIUIEKTYaJIbHOE SIIPO CUCTEMBI, U 06e3 Toro ObLIO
MOHSATHO, KTO KOT'0 TJIaBHEE U KTO KOMY CIIyTa.




Cnemyromue 3a HUMH — 10 Mepe OTHAJICHHS OT
Connua — mnaneTsl-rurantsl FOnutep, CatypH, Ypan
u HenTyH, camble HEYKIIOKHE M HEPAaCTOPOIHBIC,
o0Jlaflali  OTPOMHBIMH  pa3MepaMH, BOPWINBBIMHU
XapaxkTepaMu u MOBBIIICHHBIMA ~ YPOBHSAMU
caMOoOoIIeHOK. OHU COCTaBIISIM MOJABISIOIIYIO YacTh
CyMMapHO#l Maccel Bcex IutaHeT —ConmHEYHOH
CHCTEMBI, Maccoi MJaBWIM Ha BCE, HA YTO MOIJIH
MOBJIMATH, IIpUBJIeKas BHUMaHuE k cebe. Co 37paBbIM
CMBICIIOM HE JpPYXWJIH, OOMIaMH Ha BCEX M BCS
MEpeToNHUINCh MocTossHHO. OrneHuBamu cebs ¢
Pa3HBIX CTOPOH, M BBIXOAMJIO — MOJOJIIBI, OOraThIpH,
npeaBoauTenu (a KTo 3TUM Jopoxut?). OmHako,
OCTaJbHBIC 3HAJH, YTO NMPUHUMATh TAKHE yBEPEHUS
ClelyeT TOJNBKO B IIYTKY, IOCKOJIBKY JpsiOiIbIe
MIOBEPXHOCTH 3TUX IUIAHET 00pa30BaHBl IIOTHBIMHU
oOakamu, yeMy u 00s3aH HU3KUW yJEeNbHBIA BEC MX
MBICJIEH.

Yro ke KacaeTcs caMOM MocieaHeld, caMO OTCTaloMi
U caMOM MaJIEHBbKOM IUIaHETHI ¢ Ha3BaHueM IlmyToH,
T0... Henpumemnas, 3axyoanas, kpaunss... [Inanersi-
THTaHTHl, 4 W BCE JpPyrHe IJIaHEThl, HE CUUTAIN
kpouleuHslid IDIyToH 1UIaHETOM, a Tak, MEJIKOU
MECYMHKON MM MBUTMHKOM.

Ha, mapan... Bce mmanersl CONHEYHOH CHCTEMBI
CTapajiiCh BBICTAaBUTH ce0s Ha mapaje C caMoi
JydqIied CTOPOHBI, ¥ IOYTH BCETAA 3TO MOIYydYasloch.
Jnst Mapca Bech cMBICH Hapaja 3akiodajcs B TOM,
YTO BCTpeTUBHIMCH ¢ Benepod, 3emnéit n JlyHoit
JUIIF Ha KOPOTKOE BpeMs M HAXOMICh Ha TaKOM
PAcCTOSHMM, YTO MOyX 3aXBaThlBajlo, OH YYTHBO
pacKIaHMBAJCA M 3aBepUIall OOpaTHBI Kpyr ¢
JIOCTOMHCTBOM, Opsitiast opyxueM. Bc€ kak 3aBenieHoO,
U3 YCTAHOBJIEHHOTO PEXHMMa HHUKOIJa HE BBIXOJIMII
OcTasbHbIe IITaHEThl PaBHSUIICH HA HHTENJICKTYaJOB,
tonbko IlmyToH... Ilecuunka na napade — cmeuwino!
He Takas yx mecunHka, He TaK yX U CMEIIHO — OKOJIO
[InyroHa Bpamanxoch ISATh CIYTHHKOB: YETHIpE
MaJjbIX U OAUH OrpoMHBbIH — XapoH. IIpoucxoxnenue
XapoHa | ero nojoxkeHue no oTHomeHuo K [lnyrony
B OCHOBHOM IIOBTOpsIM HcTOpHio JIyHBl u 3emin,
KpoMe OJHOH mompoOHOCTH: uMeHHO [lmyToH,
HECMOTps Ha MHHHATIOpHBIC pa3Mepsl, oOmagan
CaMBbIM MACCHBHBIM CIIyTHUKOM B CHCTEME, II0
COOTHOUICHUIO MaCC CITyTHHUKA U IIJIaHETHI.

— Ilowemy Tak mpousomio? — BO3MYIIAIHCH
MJIAHETBI-TUTaHThI. — JT0 HenmorudHo. Kak MiteuHbrit
[Tyte momyctun? Kyma Bcenennas cmortpena?! ..U
cMorpena mu?

Omaxux eueanmos u Ilnymornos
Y Bcenennoti — comuu MUuiiuoHos...

— Ja, — ropectHo oro3Baics IlmyToH, neBsiTas,
okpanHHas mIaHeTa COMHEYHOH CHCTEMBI, Kak pa3 B
caMoe Hemozaxoznsduiee Bpems, B pasrape «llapaga
IJIaHeT», Ha KoTopbli Mieunsiii IlyTe Bo3maran
Oonpine HaaeXIsl. [IMyTOH TOBOPUI THXOHBKO, HO
ero ycielmanu jaaneko. He Toro iqm oH u xoten? —
[InyroHoB y Bcenennoit MoxxeT ObITh MHOTO, a JIyHa

— OZlHA €ZIMHCTBEHHAS. ..
— Yto-uto? S He ocnpimianacsk? — JIyHa B3Iporuyna,
ycnbIxaB BbIckasbiBaHue Ilmyroma. Ona kak pas
3aBeplIajia O4YepeIHOH BHMTOK BOKPYr 3eMiIH B

¢unane Onectsmero napanaa. [Ipa3anuk B I'anaktuke
MpPOXOAWT Kak OObIYHO, YETKO, PUTMHUYHO, 0€3
nummero uryma. lllyma-to He ObUTO, Ja Kak Obl
Oecropsika HE CIYYMJIOCh H3-32 HEYMECTHOU
peakuuu JlyHBI Ha DYyl PEIUIMKY HEB3pavyHOI'O
3amopsbima Ilmyrona, KoToporo Teprenu Ha mapane
TOJIBKO W3 BEXJIUBOCTH Ja W3  (QOpMaIbHOMN
HEOOXOAMMOCTH. — DTO KTO CKa3aj?

— He napymats nopsaok! Berath B ctpoii! PaBHsATBCS
Ha wMeHa! — ConHIe HE YCTaBajJOo TOPAUTHCS
YTBEPXKIEHHBIM CBBIIIE MPA3THUKOM, PalOoBaThCS OT
Co3epLaHusl CBOMX JK€ IUIaHET B 000XaeMoM,
mapagHoM cektope. JKaib, Ha 3TOT pa3 mrobumoe
aCTPOHOMMYECKOE SIBJICHHE HCHOPTHIIA HHYTOXKHAS
KapjiuKoBas  IUIAHETa-NBUIMHKA,  OCMENHBIIASCS
oJaTh CBOM TOJIOC, KOTJa Bce 0e3 HCKIIOYEHHUS
JIOJKHBI O€3pOIIOTHO CIEA0BATh NapaHOMY yCTaBy...
Ctpoif HEJIOBKO BBIPOBHSUICS, Mapaj 3aBEPIIIIICS
BIIOJIHE YycmemHo. JlyHa, Npomoipkasi IBIDKEHHE B
YCTaHOBJICHHOM IOPSIZIKE, TOUHO IPEINHCHIBAIOIIEM
KaXIOMy  YYaCTHHKY  [apaja  MOCIEyIoIIue
PEBEPAHCHl 110 OKOHYAHUHM MEPONPHTHS, HUKAK HE
MorJia 3a0bITh HEYassHHO CKa3aHHoe o Hel [LimyToHoM
— kak Oynro e€ nmymy mpouén. Crpanuo... U
[Inyrony, Bpome Obl He HCIyraBIIEMYCS BO3ME3IHUS
ConHua, cTao HEOBKO OT TOT0, YTO HE CACPKAJICS U
BbIan ce0si, BBIJAJI BCEM CBOM YasHUsA. OKazaiocsk,
oHM mnpocTsl: o Jlyne. Hukakoro mpaBa gymaTh O
HEJOCTYIIHOM BO BCeX OTHOLIEHUsAX JIyHe y Hero He
OBLIIO, HUKAKUX IIIAHCOB — TEM OoJiee.

Kapaux — u 60cuns... boruHs — BOT KeM Oblna IS
Hero JlyHa.

Buytpennee cocrosiHue BrnedyariaurenbHoro Iliyrona
OBUIO CBSI3aHO C MBICISIMH M MeuyTaMu o bocumne.
OnHoMmy XapoHy 3TO cocrostHHe IlmyToHa OBLIO
BEIOMO YK€ Max 0asHo, 4mo NAMAMU He XEamum...
[InyToH monro Tepmen u cTpagail Moidya, a IOTOM HE
BBIJEPIKaJl, IOJENMICA ¢ XapOHOM CBOEH TalHOM:

— Her MHue cuacthsa. He Be3ér MHe. S maBHO HOHSIL,
MOE€ IUIAHETApHOE CYaCTbe HEOTHENUMO OT JIyHBI.
CnoBHo Buxy e€ Ha cBoei opOure! Wmm cebs,
CIeyomero 3a Heil 6e3ponoTHo... Thl TONBKO HE
MOJyMaii, 4To 51 XOuy H30aBUTHCS OT TeOS U APYTUX
MOHMX CITyTHHUKOB, HET. A eciu cpeau Bac Obuia Obl U

Jlyna, To...
— Her, He k coBeraMm MouM mpucCIylIaics, HO K
rojlocy  BCEIEHCKOro  pasyma, —  OTBEYal

pacué€rnuBbiii XapoH. — OH MOJCKa3bIBaeT BCEM, UTO
nenath. Mckmodenus mydmie 3a0bTh. OT CIyTHHKOB
U CIyTHHIl W30aBUTHCS HEMPOCTO, a MPUOOPECTH HX
0 COOCTBEHHOMY >EIaHHIO HEBO3MOXHO. I TeOs
OTIINYHO NTOHHUMAl0, HeJapoM Hac ¢ TOOOW CUUTAIOT
IBOMHOM 1uiaHeTol. Ho TBI — coBeplieHHO Apyroi,
gyeM s1! Mosxer, JlyHa U MHE HPaBUTCH. ...

— Bor u BbeIIIA Begd mpaBna Hapyxky, — llinyToH
OrOpYMJICS OT HEOKUJAHHOIO IIPU3HAHUSA CBOETO
[JIABHOTO CIIyTHMKA, KOTOPOIO O4Y€Hb YBa)kall.
CrnyTHHMKa WIIH COTIEpHUKA?

— Jla He Bcs mpaBja BeIIA. EcTh M mpuHIMIHATBHAS
IIpaBJa, U OHA 3aKJIIOYaeTCs B TOM, YTO Macca TBOS
MeHblIe Macchl JIyHBI B IIATh pa3, a 00bEM — B TpH
pa3za. — XapoH BCTPEBOXKWIICA HE Ha ILIYTKY, €MY
xorenoch BpazymuTh [lmyrona. — [nst MeHs Thl —




HEM3MCHHas JaHHOCTh B  HAMUX  CTPaHHBIX
OTHOIIGHUSIX M COOTHOWICHWsX. M crnemyromas
mpaBaa. Tel — Jgedawoti Mmup, cocmoawull U3
samép3uwux 2azos... A Jlyna — ckanet u necox.
HagepHoe, mosToMy OHa Tak mpuBieKaeT TeOsA? A
KEM JK€ ThI MOXKEIIb CTaTh 1 JIyHbI?

[InyroH He 3amaBajics MOJOOHBIM BOIPOCOM, 3HAI
TOJIBKO, YTO HAAEAThCA eMy He Ha uTo. Kem oH Mor
cTaTh KpoMme Toro, 4yeM Obi? OH MeuTall MCIOIHAThH
mo0ble mokenanus JIyHbl, HO Jaxe MOCTaBUTh ce0s
piaoM c HeW He OoTBaxuBalIci. B MajneHbKOM
JIeITHOM Tene HeynauHuka [ImyToHa HakarMBaIuch
cné3bl, HO TUIAKaTh OH He yMen. IlmyToH ropesai, He
nepecraBasi, emé M MOTOMY, YTO Ha TaJaKTHUYECKUX
CHMIIO3MyMaxX €ro Bc€ dalle Ha3blBaIM IUIAHETOMN
CIIOPHOH WIIH Mpocmo HeOecHviM menoM, KaKuX emé
oueHb MHOro B ConHeuyHo# cucteme. Moxer, u JlyHa
€ro 3a MJIaHeTy He cunuTaer?

— Her, cumtato, — mpocnenuna 3a ABHXKECHHEM €To
Mbiciu uyyTkass Jlyna. — ['nmaBHOe nisi milaHeThl —
CaMOCTOATENIFHOCTh,  Y€TKOCTh B JICHCTBUSX,
YBEPEHHOCTb B MBICIISIX, HCKPEHHOCTh B HAMEPEHUSIX.
— O, MOM MBICIHM HE TIOAYMHSAIOTCS BBITOTHOMY
pacuéry, a nelcTBUA U HaMmepeHud... — lliyToH
3aMsics. — MHe Hedyero MpeioXHTh —Tebe,
IparoueHHast Boruus, IIICHHUIA U CIYTHUIA 3eMJIH,
KpoMe caMoro cebs ¢ MOUMH XK€ CIIyTHHKAaMH U
CONYTCTBYIOIIMMH TeJIaMH, MEHee 3HAUUTCIbHBIMU
cnyTHUKaMHu. IIpocTo OOMEHSAThCS  CIyTHHKaMHU
3emis He 3axouet, a ComnHite... ITo cBoeilt Boje s ObI
He3aMeUTUTEIbHO 3a0pan TeOs IpsIMO C OpOUTHI U C
MOYETHBIM 3CKOPTOM JOCTAaBMII ObI U TeOs, W BCIO
MOI0 KOMMAaHHIO, HYy, HaIpuUMep, B 30HY BIMSIHUS
coceHel 3Be3bl, BOT TOra OFL. ..

...ComH1ie mocrne napazaa, kKak 0ObI9HO, HEBO3MYTHMO
npeObIBAJI0O B CYACTIMBOM JApeMOTe, IOYTH He
MIPUCITYIINBASICh K 3TUM OpenHsaM. 3abaBHO... Cka3ku
u BBIMBICJIBI HECKOJIBKO pasHoOoOpa3saT
cymecTBoBaHHe M 0oxpsar... CKyka HMKOMY HE Ha
MOJB3Y... A 3paBblil cMbICH. .. [11aneTsl n3HaYaIbHO
IBIDKYTCSL BOKPYT OmbKaimmx K HHUM 3BE3R IO
pudrHe O0NbIIoN pasHULEl B Macce. [1o cBoell Bone
monactb B cepy HACATENBHOCTH UYKOH 3BE3MBI
IJJaHeTa HE MOXeT, KaKk HHU cTapaiicas. A 9Tu
Oe3paccyaHble u CBOCBOJIbHBIC TIJIAHETHI,
SIBIISIFOINIECS. €0 MOAAaHHBIMU. .. be3paccyansie, HO
He OecuyBCTBEHHBIC? A 3a4eM IUIaHETaM YyBCTBA U
xenanna? 3akoHbl KocMoca cTporu M HempenoKHBI.
Huxkakie 4yBCTBa B HUX HE YYHUTHIBAIOTCS, ITOTOMY
9T0 Ux Ovimv He modxcem. O6oimyTca. UyBCTB He
CYIIECTBYET, OHH MEIIAIOT TAPMOHUYHOMY Pa3BUTHIO
MEXaHH3MOB COBEPIICHCTBOBAHUS MOJICTIH
IIPOCTPAHCTBA-BPEMEHHU. 3aKOHOB — HECKOJIBKO THICSIY
U MWUIMOHOB ThICSY. ECTh BapHaHTHI: 3aKOHBI
B3aMMOJCUCTBUS MEXAy 3BE34aMH U 3BE3JHBIMU
CHCTEMAaMH MAaTCpHAIBHBIX TeJl, HAXOMIIIUXCS BO
BlIajeHusSx Tranaktuk, Bcemennoi, Kocmoca, a B
COCTaBE 3aKOHOB — pasfesibl, IVIaBbl, Haparpagsl,
JNEWCTBYIOIIME HAa Pa3HBIX YPOBHSAX  Pa3BUTHUSA
00BEMHOTO MHOTOMEPHOT'0 MIPOCTPAHCTBA

0e3rpaHIYHOrO MUPO3IaHHSL.
Bonpmioit KocMoc — Oonbimas urpa, pacuér — Imo-
KPYITHOMY.

Bonpmioid  urpoit  Mmenoun  He

npenycMorpenbl. CyapObl CO3BE3IMH, OTAETHHBIX
3BE37, IUIAHET M  IPOYMX  HEOECHBIX  Tel
MIPEAONPEICISUINCh KaK PO3BITPHIIIN B KOCMHYECKUX
MapTHSIX M3BICKAaHHBIX WUTp BcenmeHHol — Tak OBIIO
JIO3BOJIEHO H3HAYAIIBHO KocMuueckum
MIPaBUTEIHCTBOM. VIIpoKH MOTENIanuCh BBOMIO. Ymo
Mo makoe UK KMo OHU maxue, STU UTPOKHU, HE 3HAJl
HukTO. Tak Obuta 3amymana BceneHHas smumu osce
uepoxamu. IIpourpsliiiel He TOMyCKally; MPOBOKAIIMHU
WIM JOCaJHBIE CIy4ailHOCTH, BBIJIMBAIOLINECS B
HeoOpaTUMBIE TIEPEBOPOTHI MaTepuil U  BpeMEH,
TOJIBKO 3a0aBJISUIM  BCEMOTYLIMX HIPOKOB. Bce
HeOeCHbIC CHCTEMBI U Tella MOIJIH CYIIECTBOBATH 0
TOW TIOpBI, IOKA MX HE pa3bIIparoT B IIJIAHOBOW WU
cronTanHoi maptun bonbsmue Ilepconsr. Commie,
Jlyna, IlmyToH — Tak, MeNKOTa HE3HAYUTENIbHAs,
aMEOBI MUKPOCKOITUYECKHE. . .

Ho IInymon u Jlyna 3nams mozo He xomenu.

Ha, Huxoco ux uyecmea U HAMEpeHUs  He
unmepecyiom, Kpome nux camux. OHuU pewunu
0elicmeosams PUCKOBAHHO — KAK HUKINO, HUKO20d, HU
npU KaKux 06Ccmosamenscmeax ewé He noCmyna.

Hy uymo?

...Jlep3ocTHasT MBICIB O COBMECTHOM CUAacThe
mojyiepKaja UX Topsdde UyBCTBa, mpubaBmiia
CMEJIOCTH, yKpemuia CHIbl, IOATONKHYJIa K
HEOKUIAHHOMY PEIICHHIO BOIPOCa — M B HECKOJIBKO
rajakTHdeckux MrHoBeHuid JlyHa oxasamace Ha
opbute Ilnmyrona. OHa HE yclena MOTECHUTh OpOUTHI
€ro OLIapalleHHbIX CITyTHHUKOB, & T€ — IEPECTPOUTHCS
B COOTBETCTBUU C BO3HUKILEH cuTyanuei, kak... Tyr-
TO W OTKPBUIMCH HOBBIC IIEPCHEKTUBBI Pa3BUTHS
B3aMMOOTHOWEHUH. W mpousounuio 3To0 IOTOMY,
qT10... TpynHo BooOpa3uts, HO [linyToH, Hapywas éce
3aKOHbl  (POPMUPOBANUA U  IBOTIOYUU CUCMEM, C
panocTeio ycTynui cBo€ Mecto JlyHe, a cam cran eé
CIyTHUKOM BMECT€ C OCTaJbHBIM CEMEHCTBOM
COOCTBEHHBIX )K€ CITyTHHKOB.

HuxTo He noHs, Kak eMy 3TO YAJIOCh.

— Bor d4ero He xmam, Tak 3TOro! — axHyn
yIUBIEHHBIN Oe3 Mepbl XapoH. — 1 3ameTsTe, Takoro
He JKAaJl HUKTO U3 HAIllNX IaTpUapxoB U cBeTUi. Onu
9MO20 HU 30 YMO HE NPOCMAM....

— A MBI B TOM H HE HYyXHIaeMmcs, — OTBeyal
cyacTnuBbll IlmyroH. — B Hamm coBMecTHbIE C
JIyHO# TUIaHBI BXOIUT He 6bINPAUUBAHUE MUIOCTU
uny  npowjenus, a meépooe Hamepeuue Cmamo
cuacmausvimy. He couTuTe MEHs 3a paspyIInTeNs
OCHOB — s 3apaHee BcE€ TIIATENFHO O0gyMan U
paccuuTain. Tenepp npeaiarao, He yIycKas BPEeMEHH,
ITOKa OOIIECTBO B 3aMEIIATEIILCTBE, BOCIIOIB30BATHCS
ONarompusTHBIM  CTCUCHHEM  ACTPOHOMMYECKHX
OOCTOSITENIBCTB M MAaxHYTh IOJAJNbIIE OTCIONA, 3a
npenensl COMHEYHON CUCTEMBI.

— Tepstock... — DnerantHas JlyHa poOko ynbibanach
IInyrony. Jla, el 4pe3BpIUAaliHO IOHPABUIIOCH
MPUKIIIOUEHNE, IOJapuBIIee KOpPOHY IUTaHeThl. E&
WMEHYIOT niaxemoti, a He cnymuuyeti! Her, IlnyToH
— HETofpaXkaeM, OH paBeH el BO BCEM U Jaxke Ooee
TOr'0, IIPEBOCXOJUT [0 MHOTMM KadeCTBAM U COBCEM
He yHH3uI cels, craB e€ cmyTHHKOM. — S pama
CIIyYHBILEMYCS, HSCMOTPSI Ha OKHIAEMYIO PEaKIUIO




okpyxenusa. Ho pacnpomatscs ¢ ComameM... Kaxk
3T0?

— Ouenp 1mpocTo, — OTBEYAT BOOTYIIEBIEHHBIN
ITnyroH. — HoByo >KU3HB JIydllle HAYMHATh HA HOBOM
Mecte. OHO TBOE JKeJlaHUE — U 5 TOTOB CJIEI0BATh 3a
TOOOH, Kyza IpuKaxemb, Most boruus. 3B&31 MHOTO,
a Tel — ofHa!

Jlyna 3agymanace cocpenoroueHHo. Bresamnoe
obpeTeHue 0ojee BEICOKOTO CTaTyca HAKJIaIbIBAJIO Ha
He€ KaKkue-TO HOBbIe 0053aHHOCTH, HO Kakue? HyxHo
OTBAXUThCS Ha... 3amaHuuBo! Cnemyer emé pas
mpoayMaTh Takoit xof. ILmyToH nmpomgomxkan:

— ComHuenuss otbpocum B cropoHy. llemukom
JIOBEpPbTECh MHE, TIOJIOKUTECh Ha MeHs. Bcee
nonoxkureck Ha MeHa! Pamom ¢ ComHioeM —
MATHJCCAT 3BE3AHBIX CUCTEM, a OMKalIie K HaM —
3BE3mbI TepBOM  BenuuuHBL:  Anbda IleHTaBpa,
IIpoumon u Cupuyc. Hamo neiicTBoBaTh OBICTpO,
[IOKa HE TIOJIYYMJIOCH BCEOOLIEro Iepenonoxa.
[Ipennarato pBanyTts k CHpHyCy, OH, IO MOUM
COOOpaKEHUsIM, TOCTCNIPHUMHEE Jpyrux. Mos
Boruns, Tl TroTOBa cAenaTh CHEAYIOIIUI IIar u
MOoKHHYTh CONHEUHYIO CHCTeMy? A BBI, MO BEpHBIC
CIIyTHHKH JKU3HH, HE Bo3pakaere?

— T'ocrenpuumuee apyrux? — pacxoxoranach JlyHa,
po3oBes W Xopoles mpu 3ToM. — Torma coriacha.

Puckném. 3mece MHE Bcerza HE  XBaTallo
9JIEMEHTAPHOTO TEIJIa ¥ YBaKCHHUSL.

— W HaMm TOXe, U MBI HE MPOTHB, — COTJIACHIINACH
ObiBIIMEe  cnyTHukamu  [loyTtoHa, a  craBmme
cnytHukamMu  Jlynel.  [Jlaxke pasymHbli  XapoH
CMUPHWJICS C TPAAYUIMME TIepeMEeHaMH, MPEeaBKyIIas
BOIUIOIIEHHE HOBOM HIEN — uoeu c800600bl

0CO3HAHHO20 6b100PA.

— Mos borunsa! Mou apyses! Pax, uTto BBl HOHSUIH
MeHs. Toraa mepectpanBaeMcs B 00TeKaeMyto (hopMy
u... — Ilmyron 3Han, uyro penaer. KpaiiHsas B
ConmHedHOIl cucTeMe OpOHWTa OKaszajnach OYCHb
yIOOHOM I TOTO, YTOOBI C He€ MOXKHO OBLIIO JIETKO
COCKOJIB3HYTb.

...Heckonpko mmaner CoiHEYHOH CHCTEMBI ObUIH
3aXBaueHbl BpACIJIOX, XOTS YCIENH 3aMETHTh
[JIaBHOE W C H3YMJIGHHEM IIPOCIECIUTh MOoOer
CaMOBOJIbHBIX HAarjleoB — CTpPaHHBIA MaJeHbKUI
KapaBaH HEOECHBIX TeJ, CTOJIb OTIMYAIOIIUXCS APYT
OT JApyra, HO CeIUHBIX B CBOEM IMOpBIBE, YIAJISIICS
CTPEMUTENIBFHO, C YCKOpeHueM. U Kak 3TO OHH
cymenmu? Caetsmieecss 00JaKo BCKOpPE HCUE3NO W3
BUTY.

HeOriBasmoe focene MHpPOMCIIECTBHE IIPUBENO B
BOJIHGHUE MHOTHE 3HauuMble 00BEeKTHl CONHEYHOM
cuctembl. [lmaHeTsl oTpearupoBagy Ha TONBKO YTO
CITyYHBILIEECS TTO-Pa3HOMY.

Mepkypuit, WCTIBITHIBAIOIINN TOCTOSTHHBIH
JIUCKOM(OPT OT CIIOHTAHHOTO TEYEHUS COOCTBEHHBIX
TCOJIOTMYECKUX MPOLIECCOB, TaK YBIEKCS HOBBIMHU
SIBIICHUSIMU TIPUPOBI, YTO HUYETO MHOTO B Pajyce
BHJIMMOCTH HE 3amMedal MNpUHOUIHAIBHO. [loToMm,
[IpaBa, COKPYIIAJICS, YTO HE yCHeN B IOJHONH Mepe
IIPOHUKHYThCS caMoi uoeeii CUCTNEMHO20

nepegopoma, 0OIHAKO 33 yMaJICsS KPEIKO. ..
Benepa um Mapc, Haxomsch Kak pa3 B caMoOM
HEYZOOHOM MOJOXEHHHM II0 OTHOIIEHWIO APYr K

JpyTy, OBUIM 3aHATHl HCKIIOYUTEIBHO TEM, YTOOBI
YJIOBUTH MOMEHT, NOXJIAThCS CIEAYIOIIEH BCTPE4r
(npodonicumensroii unu MUMONEMHOT) u
MIPOAOJDKUTD TPUATHYIO Oecelly, IpepBaHHYI0 paHee.
Bcé mpouee ux Manxo HHTEpPECOBaJIo.

3emisi, B OuYepenHOi pa3 TOTpsAcEHHas sIepHON
katacTpooii, Oblla IEIMKOM TOTJIONICHa CBOMMH
9KOJIOTHYECKUMH ITpodiieMaMy. 3aMeTHIIa TaKKe, YTO
NPUBbIYHbIE GO3MYUEHU NpUpoOosbl TIEPEXOIAT Bce
npenensl... Tyr u oOHapyxwmia orcyrcTBue JIyHBI.
Abcypna? [IpotecToBaTh HE UMEJIO CMBICTIA, & YKAIIETh
HE 0 YeM.

IOnurep, pasmupaeMblii  HempeKpallarOIHMUCS
MIPOTHBOPEYHSAMH MEXKAY CBOUMHU IIECTHEOJIECATHIO
MATBIO CIIyTHHKaMH, HE cpa3dy 3aMeTHJl pe3KHe
M3MEHEHUs B OKpYTe, a KOrJia MOHsUI, B UéM JeNo, TaK
Pa3BOJIHOBAJICS, YTO 3aMep... M YCHYN IMpsSMO Ha

Xony.
CatypH — TOT pacleHHI CUTyalldl0  Kak
CBEPXBO3MOJICHYI0.  «AKpoOaTHYecKas  BBIXOJKa»
Jlyast ¢ Ilmyronom BeI3Bama Ha  CaTypHe

CWIBHEHIIMH IITOPM, 3aKOHYMBILUICS HEPBHOU
BCOBIIIKOM MOJHHUM, 3HAUUTENBHO IPEBOCXOJSILEH
IO MOIIHOCTH OOBIYHOE H3Ty4YeHHE. 3aTeM OH JIOJT0
coTpsicalicst cucreMoi cBoux kosel. Kasamoce, cam
BOT-BOT IIPUMET KOH(PUTYpAIHIO 00JIOMKOB CBOUX K€
KOJIell, HO, KaK HU CTPaHHO, OBICTPO ycrokomics. Beé
0CTaJIOCh Ha IPEKHUX MECTAX.

Vpan, mnoxoxuil Ha KaTsmuiics IIap, cJerka
MI03aBUJIOBAN OeryieriaM M MogyMall, 9To YK eMy-To,
HEYKIIO)KeMy  KIyOKy, TIHpu  ero  croco0e
IepeMeIIeHus] Ha OpOuTe, M C MecTa CTPOHYTHCS
HEBO3MOXKHO, a YK cOexarb... OH BOCXUTHIICS
CMEJIOCTBIO OOBIUHBIX, KaK OH IIOJarajg Ipexkie,
oObIBaTenel l'anmakTUKW, HO PELIMJI, YTO CBOUM
MHEHHEM HH C KM JETUTHCS HE CIEIyeT.

HentyH, equHCTBEHHAs IUIaHETa, JETAINd aTMOC(EphI
KOTOpOH BpamaroTcs C pPa3IMYHBIMH CKOPOCTSIMH,
ocraics KpaiiHuM B cucteMe. OH MOMEHTaJbHO
OLyTUJI Heyoobcmea om nomepu OauUdNCAliUle20
coceda,  TOpPa3wWwiICs  MIPOUCIIEANIEMY  CTOJb
CTPEMUTENIFHO, a 3aTeM YXacHylIcsi [0 CcaMoH
[NIyOMHBI CBOETO BHYTPEHHETO COCTOSHUS. JTO UyTh
OBUIO HE TMPHUBEJIO K IIEpeMEeHaM apaMeTpOB JTUYHOTO
BpallleHUs1 BOKPYT CBOEH ke ocu U Bokpyr ComHua, a
TaKkkKe K H3MEHEHHIO  >KH3HECHHBIX IIOKa3aTeneit
cBOEro BepHoro cnyrHuka Tputona. Ho cymen
BOBpEMS OCTAaHOBHUTHCS — TAK-TO CIIOKOIHEe.

CroycTs HEKOTOpOE BpeMs, HE CTrOBapHBasCh U HE
OOMEHMBasCh BIICYATICHUSAMH, IIJIaHEThl BCE-TaKH
IpUIIIN K olmeMy 3HameHaTenro: CONHIIE Takoro
ockopOnmeHus ~ He  mepeHecér, a  lamaktuka
paccuuTaeTCs CO BCEMU HETIPEMEHHO.
I'pycmno... ITnyno... Heyromno...
xeamaem...

...«ComnHIle packaamiocsy, «ConHIle BO3SMYTHIIOCHY,
«ConHIle TOKpBUIOCH NATHaMm»... A ConHue...
ConHue mpepBajio CBOK HIWUIMYECKYIO APEMOTY.
Comnxue JIOIyCTUIIO B cebs IITyOOKYIO
peanucTuueckyro aymy. Uro mpousonuio? Coexanu.
Hapymmnu rapmonuto cucrembl. g yero? UtoOsl
JIoCTHYh coOcTBeHHOW rapmoHuu? Ilouemy He
OCTalUCh,  HE  TOAGNWINCH  IUIAHAMH,  HE

Yeco-mo He




nmocoseroBaiuck? Hudero momoOHOro mpexae He
Clly4ajioch, HO TIPEINOCBUIKM  ObUIM, IIpaBla,
HEe3Ha4YUTEeNbHbIE. . .

— Wnu menst npocto passirpanu? Bepro ¢ TpynaoMm...
O6manymu? CwmemHo... — ConHue mnepedpaio B
namsaTH Bce coceickue 3BE3bl. PaccrosHue B
MHJUTMOHBI CBETOBBIX JIET OTHCISJIO OT HEro OJHY-
SIMHCTBEHHYIO KOIJIa-TO 3aHHTEPECOBABINYIO €ro
3Be3y B TajJakTUKe AHApOMensl, Ommkaimend K
Mieunomy mytu. Korma-to x 3T10# 3Be3zne ComHile
TAHYJIOCh  6CeMU  CGOUMU  COCMABNAIOUWUMU — —
MBICJIEHHO U JYUIEBHO, XOTS Y3HAJIO O HEW ciIy4daliHo,
U3 BCENICHCKHMX JiereHJ. UyaHble, BOJHYOLIHME
nereaasl! Ho maxe Teopernyecku noOpaThes A0
3a6emuoil 36¢300uKku OBUIO HEBO3MOXKHO — BCEH €ro
KM3HU XBaJMJIO OBl TONBKO HAa HE3HAYMTENILHOE
npubmmwkenne K Heil. imenu e€ ConHIle He 3HAJO. ..
Jla u monsepraTh ce0sl HEONMPAaBIAHHOMY PHCKY
Conuany He xoTtesnock. Benmomunas nponutoe, ConHie
OTeYyaInIoch emeé 0ombine. — MHE-TO TPENbIXaThCs U
cmbicna He Obino. a-ma... A Jlyne u I[lnyrony —
cmbicn Obut! [lanm Ob1 kTO 3HaTh... He moBepumnnch
MHE, Ha MECTHOM ypOBHE BCE M Pa3perinyioch OFI...
Benp MHE HHYEro He CTOMIJIO HEMHOTO MEPECTPOUTH
CBOIO CHCTEMY, CJIETKa IOAKOPPEKTUPOBATh OPOHUTHI
IJIaHCT, ITIOMEHATHL MECTaMH HEKOTOPLIC O6’beKTI)I, C
M03BOJIEHUsT MIleYHOTrO IyTH, pa3yMeercsi, U BcCe
Obutn Obl JTOBONIBHBEI. Temepsr mozgHo. XKanb... [a
emé W rocroka Hamia, BceleHHas, OX, THEBaThCs
OyneT, Takyro Oydy 3aMyTHUTh IPUKaXKeT!

...B wurore... Cnommannoe nepepopmamuposanue
Tanaxmuku  — Hamyo. HapylieHbl  3aKOHBI
Bcenennoii? Bo3MOXHO, M YTO M3 3TOTO Clieayer?
Huuero crpamHoro, Kak BBISICHWIIOCH BCKODE...
BuptyainbHble IIPOTUBHUKHU u CTOPOHHUKHU
CIIyYHUBILETOCS HA 3TOT pa3 MOIYYHIH OIaromaTHYIO
MIOYBY Ul JUCKYCCHIL.

Huumo nuuemy ne sgnsiemcs npenimcmeue...
3aKOHBI — 3aKOHAMH, HO 33 MHJUIHApIbl BCEICHCKUX
TBICSYEICTUH U CaMH 3aKOHbI, U UX HHTEpHpETAllUN

HE OJINH MHUJUIHOH pas OKa3bIBaJINCh
HECOCTOSITENIbHBIMA HACTONIbKO, uTO... [loToMy B
KITFOUEBBIX TOUYKaX BIaJECHUN Bcenennoit

MEpUOANYECKH Ha3peBalM U Oojnee WM MEHee
YCIEUTHO — pa3pelianuch (uau  ycyeyoaanucs 00
abcypoa) CIIOHTaHHBIE TPEIBECTHUKHM KoJUlarca |
camu KOJLJIAIICHI, KECTOKHE MOTPSCEHHUS,
MPUHIAITHATEHBIE JcOaNaHChl, SIBJISIBILIHIECS
CIICICTBHEM HEYKIOHHOTO CIEIOBaHHS TEM CaMbIM
3akoHaM. CI0BOM, He TO emé ObIBao. BupTyansHbie
ONMOHEHTHI ~ MOTIM OBl C  YBEPEHHOCTHIO
KOHCTaTtupoBaTh: Bbixonka Jlynsl u Ilmyrona, He
COOTBETCTBYIOIIAS HM ONHOMY U3 maparpagon
MECTHBIX LHPKYIIpOB OT Mie4yHoro myTH, -—
MaleHbKass Kamelbka B  MOpEe  KOCMHYECKHX
KaTaKJIM3MOB, CIIOBOM, HUYTOXKHAS €pyHIA.

A passe cmpemienue MAMEPUATLHLIX CUCTEM K
HeMamepuanbHOMy CHACbIO HU pa3y He NO00800UNL0
scemocyuux uepoxog 8 boavuioli kocmuueckoul uepe?
A camu-mo onu ...? A 6cé npouee?

...B wrore... Muneunsiii Ilyre co3HaTenpHO HeE
OTpearupoBajl Ha HE3HAYMTENbHBIM 3IM3071 B CBOEH
HE CaMOl Ba)KHOM BO BCEX OTHOILEHUAX 3BE3NHOU

CHCTEMEe, HHMKAaKOH JecTabuimM3aluy He JOIyCTHIL
Bcenennas He paspasuiack Haka3zaHHEM, KOPOTKO
JIOTOBOPUBIIUCH ¢ ['ajlakTUKOM O T@OIpaBKax B
COOTBETCTBYIOIIMX 3aKOHAX Ha IMpeAMET MOAOOHBIX
mepeMeH... Taxke Bcex IOpagoBajO H3BECTHE:
bonpmoit KocMoc, kak M claeaoBano xaaTh, HE
U3MEHWI caM cebe, He CHH30WIEN 1O HUYTOXHBIX
MeJouel, He obpamun GHUMAHUe HA PEGOTIOYUOHHYIO
npooeixy nviiunox. To nu ObiBaet! [loTomMy Hezadem
AKLEHTUPOBATh BTOPOCTEIICHHOE. CepbésHble
BCEJICHCKHE MpPOOJIEMBl HEYCTaHHO HAOMUHAIM O
cebe. ['mobanpHBIe 3a00THI MO TIPECEUCHHUIO MU
PasBUTHIO  B3aMMOOTHOLICHHH €  COCEIHUMH,
BO3MOJKHO, Bpa1eOHBIMU rajlaKTHKaMH,
KOKIYIIMMHA TOTJIOTHTh BCEX M BCS, ONOJIEBAIIN
KaXIyl0 TaJakTUKy. Tak BCKOpe 0OHapy>KHJIOCh, YTO
HaBCTpedy poxHoMy MiledHOMY MyTH O4YEHBb
ObicTpeiMH  TemMmamMu w3 riyomH — Kocmoca
MpUOIIDKAeTCsl HEM3BECTHAs] TUTAHTCKAas TallaKTHKa,
HaMepeHUsi KOTOpPOHl HyXHO emé pacrlo3HaThb... A
MEJIKHE BHYTPEHHHME HEyH0oOCTBa — INPEXOMAIld, He
CTOAT IIEPEKUBAHU.

Comnuue, obperaroiiee MYAPOCTh TOCTENIEHHO, HO
HEYKIOHHO, Jak€ HE 03aJa4uioch MBICIBIO O

BO3ME3/IUH CBOUM OBIBIIUM MO/IONIEUHBIM:
HEpacu€TIMBO HCIYCKAaTh CBOM COJHEYHBIH THEB
O4YEHb BpEIHO JUIs COOCTBEHHOTO

(YHKIIMOHUPOBAHMS, J1a U O€3pe3yabTaTHO B JAHHOM
ciydae. Bsano mokone6asmrce, ComHIE TPOIOIIKIIIO
CBOIO JICATENIFHOCTh B TIPEXKHEM pexXume, uo0
paBHOBECUE CUCTEMBI ObL10 HapyILIEHO
He3HauuTeJbHO. HoBhIe IIJIaHEThI, HOBBIC Op6I/ITI:I,
HOBBIC CIIYTHUKH — JIeio HakuBHOe. Jla um 6e3 Hux
MIOKa HETIJI0XO.

...Tak geM xe 3akoHumics noder Jlynsl, [ImyToHa, nx
MOMyTYUKOB? JIOCTUIIIM CBOETO CUACThS T€, KOTOpPhIC
K HEMY TaK HEHCTOBO CTPEMUIINCH?

llonamue cuacmos ona Kocmoca omcymcmeyem,
no3mMoMy ...

Anvgpa [lemmaspa, Ilpoyuown, Cupuyc, Tay Kuma,
Anemaup...

Lleneycmpemnénnasn Jlyna, omeasicuwiii Ilnymon, ux
EOUHOMBIUUTEHHUKU ...

...)Xunu-6summ Jlyna u 3BE371p1. JKunu onu Ha HeEOe,
KOTOpOMYy KOHLIIA M Kpas He Obino. 3BE3N
HACYMTHIBAJIOCH THICSYM U MHJUIMOHBI ThicAY, a JIyHa
Obla ofIHa.
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«3emust u Beenennas» Ne 5, 2017

«Ponv UHIICEHEPOB-KOCMOHABMOG 6
pacuiupaioweiica npozpamme HUTOMUPYEMBIX
nonemos». AJQ. Kanepuu (PKK «3uepzus» um.
C.I1. Koponésa).

B crathe TOBOpUTCS O CyYIIECTBOBAaBIIEH IO
HeJlaBHEro BpEMEHH cucreme OpraHM3alu
JIeITeIbHOCTH KOCMOHABTOB B Hamield cTpane. B
pesynbrare  mpoekTHpoBaHuss B oraene  M.K.
TuxonpaBoBa OKB-1 (weiHe — PKK «OHeprus» wum.
C.II. Koponéa) MapCHaHCKOTO  MHJIOTHPYEMOI'O
KOMIUIEKCA B OJIHO BpeMsi C IIEPBHIMU TIOJIETaMHU
KOCMOHABTOB Ha KOCMHYECKHX KOPaOJIsSX-CITyTHHKAX
«BocTok» ObUTH CHOPMYITUPOBAHBI HOBBIC 3aJa4d IS
OyIyIIMX KOCMHYECKUX MHUCCHH. YUUTHIBas HOBU3HY M
CIIOXKHOCTB TIpeacTosmux pador, OKb-1 mpemnoxuio
MIPUBJIEKATh JUISl TOJIETOB B KOCMOC CHENHATUCTOB —
YYEHBIX U MHXEHEPOB-KOHCTPYKTOPOB, YYaCTBYIOIIUX B
CO3JJaHMM KOCMHUYECKHX aIlllapaToB Ha MNPEANPUSTHIX
MIPOMBIIIEHHOCTH. B cTaThbe IIpeJCTaBIeHa
MpakTHYecKass pealu3alys OJTOro IUlaHa. 3ajadd,

MUJIOTUPYEMOM KOCMOHaBTUKOM
TOCYIApCTBEHHBIMU U OTPACIEBBIMHU JOKYMEHTAMH,
JTAI0T OcHOBaHUe cuuTath, uto uneu C.I1. Koponéra
u M.K.TuxonpaBoBa 1o opraHu3aluu
JIeSITeTbHOCTH KOCMOHAaBTOB MOTYyT OBITH
HCIOJIBb30BaHbl U B HACTOSIEE BPEMS.

«llpoexkm VST: nebonvuwioii meneckon
ona  obonvwux 3aoawy. Jloxmop dusuxo-
mamemamuueckux Hayk M.B. Caxcun,
00KmMop  (puzuKo-mamemamuyeckux HayK
0.C. Caricuna (FAHLI MT'Y).

CraThss  TOCBAIIEHA  BAXKHOMY  KJaccy
ACTPOHOMHYECKHX HHCTPYMEHTOB — COBPEMEHHBIM
OINTHYECKUM TENIECKOMaM: OOJBIINM U MAIIbIM, YXKe
(YHKIMOHUPYIONIUM W TOTOBSAIIUMCSA K pabore.
PaccmatpuBaroTcss  Ilend M 3aJadyd B UX
HCIIONB30BAaHUH, a TaKKe MECTO CpeAd IPYyrux
HHCTPYMEHTOB, C MOMOIIBIO KOTOPBIX HCCICTYESTCS
kocMmoc. ITompoGHO pacckassiBaeTcss O TEIECKOIe
VST (VLT Survey Telescope — 0030pHBIi
teneckon) Eponetickoit OxHo#t OOcepBaTopuu
(ESO), 0 HempocTOil UCTOPUH €r0 CO3MAHHS U €ro
pa3paboTyrKe — UTATBIHCKOM acTpoHOMe Maccumo
Kanauuunomu.

«oepnvle 1eKmpopaKemmbvle
osuzamenu ona nonema Ha Mapcy. /lokmop
mexnuueckux  Hayk  B.B. Cunseckuit
(Pakemno-Kocmuyeckas Kopnopauus
«Suepeuna» um. C.II. Koponésa).

B cTaTbe paccMOTpEHBI Ppe3yNbTaThI
KOHLENTYaIbHO-IIPOEKTHBIX pa3paboTok PKK
«OHEprus» SIAEPHBIX AIIEKTPOPAKETHBIX JIBUTATENEH ISt
obecrieueHnsl MWIOTUPYEMOW SKcHeaunuu Ha Mapc,
HauWHAas C TIEPBOrO MPOEKTA TSHKEJIOr0 MEKIUIAHETHOTO
kopabns akamemuka C.II. Koponésa. PaccMorpens
pa3iuYHBIE CXEMBI I0JeTa, B TOM YHUCJIE C y4acTHEM
HECKOJIbKUX KOCMHYECKUX KOpadlieil ¢ BO3MOXKHOCTHIO
criacaTeNbHBIX Olepaluii SKUIaXka BO BpeMs ToJIeTa.

«Connye 6 anpene — mae 2017 2.». B.H.
Hwikoe (HU3SMHUPAH, I'l] PAH).

«/Iowcon L'epweny (k 225-nemuto co omusa
POdHCOCHUA) ). Kanouoam duzuko-
mamemamuueckux nayk A.U. Epemeesa (I'AUILII
Mry).

Ixon Openepuxk Buibasm T'epmens  (John
Frederick William Herschel) — anrmnuiickuii actpoHOM 1
¢k poamics 7 mapra 1792 r. (B AHIIINM elie A0Iroe
BpeMsl  JEWCTBOBAJl  CTapblii  IONMAHCKUHM  CTWIb
kaneHnaps) B Cray (torma mpuropon JIoHmoHa) u OBLT
€/IMHCTBEHHBIM  CHIHOM  BEJIUKOTO  aHIJIMHCKOTO




actponoma Bunbsma Ieprernst (1738—1822; 3emus u
Bcenennas, 2008, Ne 6). YHacieoBaB OT OTIa T XKe
9HTY3Wa3M, HEYTOMHUMOCTh H IIEJICYCTPEMIICHHOCTh
HAOIOAATENsA, OH KPOME TOrO CHPAaBEJIUBO MPUOOpET
ele M  CllaBy  BBIJAIONICTOCS  MPOCBETHTEIIS,
CTPEMUBILICTOCS W YMEBIIEr0 JOCTYIIHO IT0Ka3aTh
¢dunocodckoe 3HAYCHUE OBJIAJICHUS
©CTCCTBCHHOHAYYHBIMM 3HAaHUSAMH, a B 00JacTu
aCTPOHOMHH BCIO HEOOBATHOCTh ITOH BETUKON HAYKH O
Bcenennoii.

«Opuii Bacunveeuu Konopamwk (x 120-
aemuio co ous poxcoenun)y. C.A. I'epacromun.

IOpuii  (I'eopruit) BacunbeBny  Konmpatiok
(nacrosimiee umsi — Auexcanap MraateeBuu Illapreii;
1897-1942?) — oauH W3  OCHOBOIIOJIOKHHUKOB
TEOPETUYECKON  KOCMOHABTHUKH,  y4Y€HBIH-cCaMOYyUKa,
TAJaHTIMBBIA MH)XEHEP M MEXaHUK, C IOHOIIECKHX JIET
3aHUMaBUIMHCA TPOOJIEMON MEXIUIAHETHBIX II0JIETOB;
MpOMaraHIuCT  OCBOEHHMS  KocMmoca. Bcro  ero
TBOPYECKYIO JeSITeTbHOCTD XapaKTepU3yroT
TpaHIMO3HOCT, M HeoOblyHOCTh. Bemeny 3a K.O.
[{onkoBckMM  OH  O0DOCHOBaJl  OCYIIECTBHMOCTH
KOCMHMYECKHX IOJIETOB YEIOBEKa C MOMOIIBIO pakeT Ha
)unkoM toruee (3emis u Beenennas, 1997, Ne 6).

Cyns0a A.U. Illapres yauBuTENIbHA W TparuyvHa,
OHa TIOJTHA 3arajioK ¥ JIOMBICJIOB; OMYOJIMKOBAHbI JIMIIb
JIBE €ro paboThl IO KOCMOHABTHUKE, J0 CHX IOp MHOTHE
ero pykonucu He pacmudposansl. AWM. Illapreit
nporasi 6e3 BecTh Ha (pOHTE B Troabl Benwmkoii
OreuecTBEHHOW BOWHBL. 3a CBOIO KH3Hb O3TOT
TeHHAJbHBIH YeJIOBEK HE CHUCKAll HU IPU3HAHUS, HU
Harpaj y cebst Ha Poamne — tompko B 1960-e rr. ero
3aciIyru ObUIM TIO JIOCTOMHCTBY OILICHEHBI, W Y4YEHBIH
CTaJl U3BECTEH BO BCEM MHUPE.

«Ynvanoeckomy nnanemaputo — 15 nempy.
Cmapuwiui HayuHwlil COmMpYOHUK  Mmy3esn
«Memeoponocuueckana cmanyua Cumoéupcka»
UM. Muxaiinosa (IInanemapuii  «My3esn-
3anoeeonuxa Poouna B.U. /lenunar).

25 nekabpst 2001 1. B VYJIBSHOBCKE OTKPBUICS
MUHHU-IDIaHeTapuil. JKutenu ropoja BIEpBBIE CMOTJIH
YBHIETH 3Be3HOE HEOO Ha ero Kymoie. «lIpa3aHukom
KyIbTYpbl M HayKWw» Ha3BaJla 3TO 3aMeyaTelbHOe
cOOBITHE O/THA U3 TOCTEH.

[Inanerapuii pacmonoXuics B HCTOPHYECKOM
LIEHTpe TopoJa — B 3JIaHUU My3esl «MeTeoponornueckast
cranimss CUMOHMpCKa», BXOISIIEro B cocraB «Myszes-
3anoBenHuka Pomuna B.M. Jlemuna». OtkpbiTHe
€/IMHCTBEHHOTO B Topojie 1 obnacty [InaHerapus crano
BO3MOXKHBIM Onmaronaps TBOPYECKOH u
OpPraHM3aTOPCKOW WHHUIMATHBaM OBIBIIEH B TO BpeMs
3aBefytonieit myzeeM Paynu XanumynoBHbel CanaxoBoid
W JUpeKTOopa  My3es-3aloBeJHHMKAa  AJekcaHjpa
HuxonaeBuya 3y0oBa. YIIbSHOBCKUI MUHU-TUIaHETAPUI
BX0oauT B Accoumanuio ruaHerapueB Poccumn (AIIP) u
MexayHnaponHoe obiecTBo mianerapues (IPS).

«Myzeii K.3. IHuonkoeckozo 6 cene
Horceeckomyn. Hayunwrit compyonux Myszea K.3.
Huonkoeckozo E.FO. Ilpauyxo (c. Hiceeckoe,
Pazanckas obracmo).

Meruepa... TaumHcTBeHHBIH JecHOM Kkpail. Kpait
3alyMYMBBIX PEK U 03€p, HEMPOXOIMMBIX OOJIOT, Kpan
TYMaHHBIX pPAaCCBETOB W TECTPHIX I[BETOB Ha JIyrax.
Kpaii, naBmwmii yenoBeyecTBY BeIUYAHNIIErO0 TEHUS, —
KoncrantnHa DnyapmoBuda lluonkosckoro (3emis u
Bcenennas, 2007, Ne 5). HMmeHHo oTcioga, U3
CTapuHHOTO cena VDkeBckoro, mpoJieryia mepBas
TPOIMHKA B KOCMHYECKHE IaJi, B TNIyOMHBI BeeaeHHOI.

«Hebecnulii kanenoapv: HoaAOpb — Oexadpwb

2017 a». B.H. Iuevés (2. banawuxa,
Mockoeckas obracmo).
«llooapox  nwbéumenam  acmponomuur.

Hayunutit oupexmop Mockosckozo Ilnanemapus,
Jlaypeam Ilpemuu Ilpasumenvcmea P®D ¢
oonacmu oopazoeanusa @.b. Pyonesa.

B 2016 r. Ttynbckoe wuzmatensctBo «lllap»
BBITYCTHJIO ITOJapOYHOE H3AaHue Ooiplioro gopmara
A.YO. Cammna «Hebo. Co3Be3nus. 3Be3abl. 30UaKy.
ABTOp — IIOOUTENb aCTPOHOMHUH, OKOHYHJI TyNbCKHUiA
rocylapCTBeHHbINH meaarorndeckuii MHCTUTYT uM. JI.H
Toncroro, Tam ke mpernojaBall, OKOHYWI aCIHPAHTYPY
Wucruryra ¢usuku 3emnm PAH, celiuac 3aHumaercs
OM3HECOM W KaK TNPHIJIANICHHBIA CIIEIHAIUCT YUTAET
nekimu B Cankt-IletepOypre. Bece cBoGomHOe Bpems
TMOCBSIILIAET MCCIIEIOBAHUSIM B 00JIACTH ACTPOHOMHH.

Yumaiime ¢ «3emnn u Becenennaan Ne 6, 2017:

IIYCTOB B.M. KoMmeTHble JIETONUCH POXKAECHUS U 3BOJIOLUU
CoJIHEUHOH CHCTEMBI

NIIKOB B.H. Connue B utone — urosie 2017 r.

ITOJIAIXOBA E.H., XOJIIHIEBHUKOB K.B. Xan Bartucr [lanambep
(x 300-71€THIO CO AHS POXKACHUS)

HE®EJIBEB 10.A., AYBAI'O U.A., AHJAPEEB A.O. Huxonait
WBanoBuy JI06a4yeBCKHii — BEJIMKHIT TEOMETP U aCTPOHOM
T'EPACIOTUH C.A. Huxonaii AnexceeBud PeiHuH (k 140-netuto co
JUHS POXKIEHMS)

XEJIHUHA T.H. U KHUTH UMEIOT CBOIO CYABOY

KHS3EBA T.®., KHA3EB A.1O. H0xHO0-Adpukanckas
aCTpOHOMHYECKasi 00cepBaTOPHsI

[IEYEPCKUM JI.M. PacnpeseneHHe METalIMYECKOrO Kesesa
BHYTPH ILJIAHET

LIIMBBEB B.1. HeGecHblit Kanenaaps: suBapb — Gespaib 2018 r.
CTAPOBOMT O.E., YEINKYHAC JLC., KOJIOMHUEL[ M.B.
CeiicMuuHOCTb 3eMu B riepBoM nonyroauu 2017 rona

BEMIIMAH 3.B. Acninpast

Kypnan «3emus u Beenennas»

HayuHo-nonyJspHslit xypHai Poccuiickoit akaneMuu Hayk.
W3znaercs nopn pykosojctsom [Ipesunnyma PAH.

Boixoaut ¢ stuBapst 1965 rona 6 pa3 B ron. «Hayka» r. Mockaa.
IMoxnucHoit nuaexc — 70336 no odbenuHeHHOMY KaTtanory «IIpecca
Poccuny.

XypHasl Ha caMOM BBICOKOM YPOBHE IPONAaraHIupyer JOCTHKEHHs
Poccuiickoi ¥ MHpPOBOH Haykd B 00JACTH  KOCMOHABTHKH,
aCTPOHOMHHM M HaYK O 3emiie.

Anpec penakuuu xxypHaia «3emiist 1 Beenennasy»:
117997, Mockaa, yi. Ilpodcoro3nast, 90, komH. 423
tenedon: 8 (495) 276-77-28 nob. 42-31

e-mail: zevs@naukaran.com

Baneputi Lljuesee, mo6umersns acmpoHoOMuU
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CynepmMaccuBHBIe YepHBIE IbIPbI (OPMHUPYIOT CBOH
raJaKTUKH

Hosiopy 1, 2007 - TIpynma wucciemoBateiaed u3
Vuusepcutera Pomuectepa (Hpro-Hopk) ¢ momonisio
TEJIECKOIIOB ~ OOHAapyXXWlla, YTO JUCKH, KOTOpBIE
OKpYXalOT YepHbIE JABIPBI, SBISIOTCS HCTOYHHKAMHU
MOIIHEHITNX KOCMHYECKUX BETPOB, (POPMUPYIOUIUX HE
TOJIBKO 3BE3/Ibl, HO U IIEJIbIEe TaTaKTHKH.

Jlo ceromHsimHero JHS y4YeHble MOJarajk, 4To
KOCMHUYECKHE BETpa, IpPEACTABISIONME COOOH IMOTOK
WOHHM3MPOBAaHHBIX  YacTul, (OPMHPYIOTCS  TOJIBKO
3Be3gamu. OpHako IocieqHHe HaOmogeHus  3a
CBEpXMACCUBHBIMH ~ YEPHBIMH  JBIpAaMH,  KOTOpBIE
HAXOJiTCS B IIEHTPAaX TaJakTHK, IIOKa3ald, YTO
aHaJIOTWYHBIE SIBJICHUS, TIPaB1y B MIJIIHOHKI pa3 Ooiee
CHIIbHBIE, TPOHMCXOMAT U OT AKKPEHHMOHHBIX [HCKOB
YEPHBIX JIBIP.

Oxka3zanock, 4TO BeTpa, M3IydaeMble JUCKAMH YEPHBIX
JIBIP, OKA3bIBAIOT CAMOE HEIMOCPEICTBEHHOE BIMSHHUE Ha
(hopMHUpOBaHUE CaMUX TalTaKTHUK, KOTOPbIE BPAIIAIOTCS
BOKPYT' bIp. XOTS 10 HACTOSIIETO BPEMEHU aCTPOHOMBI
JUIb TpeAnoiaraiy HajJudhe TaKoro H3Iy4eHHs OT
JIMCKOB, HO Ha IPAKTHKE €0 HUKTO HE PErUCTPHPOBAJL.
Jlns  HaOJdromeHWs: KOCMHUYECKHX BETPOB  DHIPIO
Pobuncon, actpodusuk u3 YHuBepcutera Pomguecrepa,
COBMECTHO C KOJUIETaMH HCCIIEIOBall TaJaKTHUKY,
PAacIIONOKEHHYI0 Ha PacCTOSHUM 3 MJIP] CBETOBBIX JIET
ot 3emnu. [Ipu momouu teneckona YunbsiMa I'epens
y4eHble HaONIOJaId KBa3ap, HaXOAANIMICS B IIEHTpE
9TOl ramaxktuku. JlaHHBIN KBasap mpumepHo B 1 TpiH
pa3 maccuBHee U sipye Hamlero CONHI[A U BOKPYI HETro
BpaIalOTCsl pacKaJIeHHbIE JUCKH C Ta30M, KOTOpPHIE B
CHIIy  BBICOKOH CKOPOCTH  BpAIlEHHS  SIBISIOTCS
HCTOYHHUKOM PaJHALIOHHOTO H3JTydEeHUSL.

Bo Bpemsi HaOmofeHHs CHEIUATUCTHI 3aMETHIIH, YTO
CBET, W3Jy4aeMblii KBa3apoM, pacceMBaercs IpH
MOMOIIX 3JEKTPOHOB BeUIecTBa B oO0OJakax rasa, a
CKOPOCTh C KOTOpOH pacceuBalics CBET, OblIa
WJIEHTUYHA CKOPOCTH BpAIlEHHs JUCKA, HHBIMH
CJIOBAMHU MCTOYHHKOM HM3JTy4eHHsI ¥ ObUT JWCK.

Tenepr yueHBIM MPENCTOUT BBISICHHUTH, CIIPABEIJIHBA JIX
UX TEOpUs B OTHOIIEHWH BCEX YEPHBIX JbIp, JIMOO
TOJIBKO TIPUMEHUTENHLHO K CBEPXMACCUBHBIM JIBIPAMH.

s -

Ciausinue  0eJIbIX
CBEPXHOBOIi 3B€3/IbI
Hosopr 1, 2007 - Kak coobmaer Space.com,
ucciaenopaTenu u3 [ apBapa-CMUTCOHOBCKOTO IIEHTpa

KapJIuKOB BbI3BAJI0 B3pPbIB

actpodusuku  (Harvard-Smithsonian  Center  for
Astrophysics)  oOHapyKWJIM  HEOOBIUHBIA  B3PBIB
CYIEpHOBOM.

Jlo cux mop ObUIM HM3BECTHBI JIBa BapHaHTa B3pbIBA
CYIIEpHOBBIX. BO-TIepBBIX, 3TO B3pBIB MOJIOJION U OYEHb
MacCHUBHOH 3Be3/bl. BoO-BTOpBIX, 3TO B3pHIB Oenoro
Kapnuka (ocTaTka yMepuied 3Be3/bl, JIMIICHHOMN
COOCTBEHHBIX HMCTOYHHUKOB TEPMOSIEPHONH HSHEPTUH),
€CII OH HaOepeT J0CTaTOYHO ra3a OT JAPYrod 3Be3JIbl-
KOMITaHbOHA.

B3peiB cynepHoBoi, HazBanHoit SN 2006gz, oxa3zancs
TpeTbMM BapuaHTOM B3peiBa. OH mpousomen B
pe3ynbTate CTOJNKHOBEHUSI JBYX OENbIX KapJIUKOB,
KOTOpBIE JBUTAJIUCh HABCTpeYy Jpyr Jpyry B
COHpalbHOW TajakTHke Ha paccrosHuu 300 MIH.
CBETOBBIX JieT oT 3emiu. CHauama  yueHbIe
MpeArnoiaragd, 4Yro 3TO IPOCTO Oenblii  Kapiuk,
HaOpaBIIMH MHOTO Tra3a OT 3BE3/bI-COCEAKH, HO
MPUCYTCTBUE OOJBIIOrO KOJMYECTBA yriepoga |
KpPEMHHS CBHIETENBCTBYET 00 Y4acTHU IBYX Oe€IbIX
KapJIMKOB BO B3pbIBE.

Panee acrpodusuku TeOpeTHHECKH IpeaCcKa3bIBaIN
BO3MOXKHOCTH CYIIIECTBOBAaHHUS IOJOOHOTO BapuaHTa
BO3HMKHOBEHHsI CBEPXHOBOW, HO peajbHO HAOIIOAAThH
3TOT Tpoliece yAaaoch UM Briepsbie. By Polit.ru
http://www.inarod.com/node/9281

KomeTa XoaMmca crana 6ogabline, yem CoJrHire.

Hos6ps 13, 2007 - Benbiika koMeTsl XoMca opasuiia
BOOOpaKCHHUE JaX€ BHIABIIAX BHUABI AaCTPOHOMOB.
VuukaneHoe  sBieHMe B COJHEYHOM  CHCTEME




HaOMIOMAar0T TOYTH Bce obcepBaTopuu Mupa. o 24
OKTSOps KoMeTa OblJa HEMPUMETHBIM OOBEKTOM -
cnabbiM  quddy3HEIM  O0BEKTOM  Cpemd  3Be3[,
JIOCTYITHBIM TOJIKO KPYIHBIM Tejeckornam. Ho B ator
JICHb HEBBIACHEHHBIC 10 KOHI[A MPUYMHBI 3aCTaBHJIH
MHOTOKPATHO TOBBICHTH SPKOCTh KOMETHI, U OHa CTasa
JIOCTYIIHOW ~ Jlake HeBOOopyXkeHHoMmy ria3y. Ilocne
BCIIBIIIIKA KOMa KOMETHI CTajla YBEIHYMBATHCS, UYTO
CBUJIETEECTBOBAJIO O PACUIMPEHUH T'a30BOW 00OIOUKH.
[Ipouwto MeHbIe BCEro TpU HENENH, U BEIMYUHA ATOM
obonoukn gocruria pazmepoB CoNHIIA U MPOAOIKAET

pactu.

MeTeopuThl paccKa3bIBalOT 0 npouuiom Mapca.
Hos6ps 22, 2007 - Ecim Mapc korma-nmubo u umen
BOJy, TEKYIIYIO [0 CBOEH ITOBEPXHOCTH, TO OH JIOJDKEH
ObUT WMMETh IUIOTHYIO aTMmocdepy, a He Ty, KOTopas
OKpyXaeT 3Ty IulaHery cerofna. O mporekaBmiel 1o
IUIAHETE JKUAKOCTH TOBOPAT MHOTHE KaHbOHBI |
pycionogo0Hsie oOpa3oBaHus. HoBoe wuccnenoBaHue
METEeOpUTOB ¢ Mapca TO3BOJIMIO CHENaTh BBIBOJ,
corjgacHo KoTtopoMy Mapc Ha caMoM Jene HUMen
Tojctyto atMochepy depes 100 MHJUTMOHOB JIET TOCIE
TOro, Kak IUlaHera Obwia cdopmupoBana. Ho
€/IMHCTBEHHAs! JKUJAKOCTh, TEKyIIas IO MOBEPXHOCTH
Mapca B To BpeMsi OblIa BYJIKaHHYECKas JIaBa.

CBepxXHOBBIE 3Be3/1bI Pa3KUraeT AHTHBEIIECTBO?
Hos0ps 26, 2007 - B3pbIBBI CBEPXHOBBIX 3BE3[ -
HauOolee sIpKue M MOIIHBIE B3phIBBI BO BceenenHoil. B
2006 romy, cBepxHoBas 3Be3nga SN 2006gy yauBuia
yYeHBIX emle Ooyee HEoObIYHOW siprocThio. OHa

BenbixHyna B 10 pas sipue, 4eM CpemHsisi CBEPXHOBas
3Be3/a, COTJIacHO TpagUIUOHHOM MOJIEIH
B3pBIBAIOIIUXCST  3BE€37, CO3JAIONIMX  CBEPXHOBYIO.
Moxer OBITh, MPUYUHONW TAKOW HEOOBIYHOH SIPKOCTH
sBisiercs  ()OPMHUPOBAaHWE aAHTUBEIIECTBA B LIEHTpE
3Be31bI? Cpasy JiBe IpyIIbl aCTPOHOMOB MPEJIOKUIH
HOBbIE OOBSCHEHUS aHOMAJIBLHOM SPKOCTH HEIaBHO
oOHapykeHHO#H  cBepxHOBOi# SN  2006gy. Opnna
THIIOTE3a MIPEATOJIaraer, YTo ObLI HE OIMH, a HECKOIIBKO
TIOCIIE/IOBATENILHBIX B3PBIBOB, JIPyras - 4YTO BCIBIIIKY
CBEpXHOBOW BBI3BAJIIO CTOJIKHOBEHHE BYX MAaCCHBHBIX
3Be3l, cooOmiaer >xypHan Nature. OOHapyXeHHas B
nponwuioM roay SN 2006gy sipue caMbIX SpKUX U3 paHee
OOHAapY)KEHHBIX  CBEpXHOBBIX B  JeCiITh  pas.
EnuHCTBEHHOE HCKIIOYEHHE, TI0 CaMbIM IOCIEIHUM
JIaHHBIM, COCTaBiisAeT oueHb jganekas SN 2005ap,
kotopas sipue SN 2006gy B nBa paza. ITO HE MEHSET
CyTh: Takas SPKOCTb IUIOXO BIMCHIBAE€TCS B DPaMKH
COBpEeMEHHBIX Teopuil. [l ee OOBsICHEHUST yxKe
Npe/Ajarajuch pasHble THUIOTE3bl, HANpUMep, YTO
HaOMIONANIOCh POXIIEHHE KBapKoBOW 3Be3nbl. Tpoe
yuensix u3 CHIA, Poccun u I'epmaHuu BBLABUHYIU
HOBYIO, JOCTATOYHO OK30THYECKYI0 BEPCUIO: TIpH
BCIBIIIKE HEKOTOPBIX CBEPXHOBBIX IPOUCXOIHUT HE
OJIH, a HECKOJBbKO B3PHIBOB, U MMEHHO TaK OOCTOSIIO
neno ¢ SN 2006gy. CoriacHo 3TOM THUIIOTE3€, MPEAKOM
CBEpXHOBOW OblIa TUraHTCKas 3Be3na maccoil ot 90 no
130 conueunsix Macc. Maymiue B Helt siepHBIE peakuu
NpUBETM K 00pa3oBaHHIO OONBIIOrO  KOJHYECTBA
QJIEKTPOHOB ¥ TIO3UTPOHOB (aHTHYACTHII), KOTOpPbIE
QHHUTWIMPOBAJIM.  JTO  OBUI  TEPBBIH  B3pHIB,
BBIJIENIMBIIASICSL SHEPTUsSI OTOPOCHIIA B CTOPOHY BEpXHUE
cirou 3Be37bl. [IpuMepHO Yepes JecsTh JIeT B ylelleBIIei
YacTH 3Be3Abl TPOIECC MOBTOpWICSA. B3phIB  omsTh
OTOPOCHJI  BHEIIHHE CJIOM 3BE3/bl, KOTOpHIE Ha
OIPOMHOM CKOPOCTH CTOJIKHYJIHCH C TEM, YTO OCTaJOCh
OT CTapoil 000JI0YKH, OTOPOIICHHO! MEPBBIM B3PHIBOM.
Marepust eme He ycrena yTPaTHTh KHHETHYECKYIO
SHEPrHI0, W BCS OHA Iepennia B cBeT (OOBIYHO, IO
MHEHHUIO HCCIIeOBATeNel, MEPEXOAUT OKOJO OJHOTO
MpoLeHTa). OTO M BBI3BAJIO AHOMAIBHYIO SPKOCTh
obbekTa. [Iporecc, B IpUHIUITE, MOXKET TTOBTOPSITHCS U
Oonee nByXx pa3. ['oyutaHICKME acTpOHOMBI CUHUTAIOT,
YTO B3PbIB OBUI BBI3BAH CTOJIKHOBEHHEM JIBYX
MaccuBHBIX 3Be3l. [Ipeamnonoxxenue, 4to 3Be3ua ObLIa
OflHa, IYyCTh Ja)XX€ JOCTATOYHO MAacCCHUBHAs, YTOOBI
BBI3BaTh B3PHIB TaKOW SIPKOCTH, HAThIKaeTcs Ha
nporuBopeune. Criektp 20068y yka3bIBaeT Ha HaJu4ue
BOJIOPOTHOH OOOJIOUKH, B TO BpeMs Kak 3Be3J[a Maccoi
OKOJIO CTa COJIHEYHBIX Macc (MeHblIas wmacca He
MO3BOJISIET OOBSICHUTH SIPKOCTH) JIOJDKHBI OblTa OBl
MOTEPSATH BOJOPOIHYIO OOOJOYKY 3aJ0JIT0 10 B3pHIBA.
ITo BepcuM TOJUTAHACKMX Y4YEHBIX, CTapas MacCHBHas
3Be3Jla CTOJKHYJIACh C MOJIOJIOM 3B€3/I0i, KoTopas Obuia
Jierde  CcoAeplkala  MHOro  Bojopoma.  Pacuersl
MOKa3bIBAIOT, YTO TaKOE CTOJKHOBEHHE ITO3BOJISET
OOBSCHUTH  SIPKOCTH  B3pbIBa. [lo  MaTtepuanam
http://news.cosmoport.com
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HEBO HAOQ HAMM

HN30paHHbIle acTPOHOMHMYECKHE COOBITHS Mecsua
(Bpems BcemupHoe - UT)

1 mosbps - Beuwepa npoxooum 3,5 ep. mwoicHee
Becmui,

1 Hosbpss - Hauano eeuyepHel  BUOUMOCHU
Mepxypus u ympenneii suoumocmu FOnumepa 6
FOJICHBIX PAUIOHAX CMPAHDbL,

1 HosbOps - Hauano B03MOJNCHOU VMPEHHell
suoumocmu komemot P/Machholz (96P),

2 Hos6ps - Benepa npoxooum 6 3,5 ep. ceeepuee
Cnuxu,

3 Hosbps - acmepouo (44) Nysa (9,6m) &
npomugocmosnuu ¢ Connyem,

4 Ho50ps - noHONYHUE,

4 HOos0ps - OKOHYAHUE B03MOJICHOU YmpeHHell
suoumocmu komemot P/Machholz (96P),

6 Hosops - Jlyna (©= 0,95-) 6 nepuecee ceoeli
opoumvl Ha paccmosHuu om yewmpa 3emau
361440 km,

6 Hos0ps - noxkpvimue Jlynou (©@= 0,95-) 36e30
ckonaenust I'uadwel u Anvoedaparna npu euoumMocmu
na Eeponeticroii uacmu Poccuu,

7 HOAOps - 0o0n2onepuodudecKds nepemMeHHas
3eez0a U Jlebeos Oausz maxcumyma drecka (6m),

8 mosbps - Jlyna (= 0,8-) 6 maxcumanrvHom
CKIOHEeHUU K cegepy,

10 nosiops - Jlyna 6 pase nocneoueti uemeepmu,

10 nosbps - Jlyna (@= 0,4-) 6 socxoosuem ysne
ceoetl opoumul,

11 nosbpsi - nokpwimue Jlynou (®@= 0,31-) Peeyna
npu suoumocmu Ha Janonem Bocmoxe,

12 nosbps - Mepkypuii npoxooum e 2,2 ep.
cegepree Anmapeca,

12 nosbps - maxcumym Oelucmeus MemeopHo2o
nomoxa Cesepnuvie Taypuover (ZHR= 5) us
cozee3ous Tenvya,

13 Hos6pst - Ooaconepuoduyeckas nepemeHHds
36e30a RS Becos 6au3z maxcumyma oaecka (6,5m),
13 nosbpsi - nokpeimue Jlynoi (@= 0,27-) 36e300ul
cuema Jlvea (4,1m) npu euoumocmu Ha Ooavuiell
yacmu meppumopuu Poccuu u CHI,

13 nosibpsi - Benepa npoxooum 6 0,3 ep. cesephee
FOnumepa,

15 nosiops - Jlyna (®@= 0,1-) o6auz Mapca,

16 nosopss — xomema P/Schaumasse (24P)
npoxooum nepueenuii ceoeii opdoumor (1,206203
a.e.),

17 nosops - Jlyna (@= 0,02-) 6auz Benepovr u
FOnumepa,

17 Hosbps - maxcumym OeUcCmeus MemeopHo2o
nomoxka Jleonuowvt (ZHR= 20),

18 nosibps - HosoYHUE,

21 nosops - Jlyna (@= 0,05+) 6auz Camypua,

21 Hos6ps - makcumym Oeticmeusi MemeopHo2o
nomoxa anvpa-Monoyepomuowr (ZHR= 5) u3
coszee3zous Eounopoea,

21 nosops - Jlyna (®@= 0,1+) 6 anocee ceoeii
opoumvl Ha paccmosHuu om  yewmpa 3emau
406130 km,

21 Hosbps - Ooneonepuodudeckas NepemMenHas
36e30a R Opna b6auz maxcumyma orecka (5m),

22 Hosbps - Jlyna (@= 0,11+) 6 maxcumanrbHom
CKIOHEHUU K 102),




22 Hosbps - Henmyn 6 cmosanuu ¢ nepexooom K
NPAMOMY OBUIICEHUIO,

24 nosops - Mepxypuil docmueaem MakCUMAaibHOU
680CMOUHOI (8euepnell) snoneayuu 22 epadyca,

25 nosbps - Jlyna (©= 0,3+) 6 Hucxoosuem yzie
ceoetl opoumul,

25 Hosbps - Ooneonepuodudeckas NepemMeHHas
36ez0a RT Cmpenvya 61u3z makcumyma 6Onecka
(6m),

26 Hos6ps - JIyHa 6 ghasze nepsoil uemsepmu,

27 mosabps - noxpvimue Jlywou (@= 0,55+)
nianwemvl  Hemmyn — mpu  euoumocmu 6
Aumapxmuoe,

28 nosbps - Mepkypuil npoxooum 6 3 2p. Kk 102y om
Camypmua,

29 Hosb6ps - Ooneonepuoouteckas NepemMenHas
36e30a RT Jlebeos 6ausz makcumyma drecka (6m),
29 nosbps - Mapc npoxooum 6 3 2p. k ceeepy om
Cnuxu,

30 nos6ps - JIyna (= 0,86+) 6nusz Ypana.

O030pHOe myTelecTBUE MO 3BE3THOMY HeQy HOSIOps
B kypHaire «HebocBom» 3a Hosa0ps 2009 roma
(http://astronet.ru/db/msg/1231668 ).

CouHue, nBurasce 1o cose3nuio Becos, 23 HosOps
nepecedeT rpaHuily co3e3nust Ckoprrona, a 29 Hosiops
Boiimer B  co3Be3aue  3MeeHocia.  CKJIOHEHUE
LEHTPAILHOTO CBETUIIA K KOHILY HOSIOps mocturaer 21,5
rpajyca K IOTy OT HeOECHOro J5KBaTopa, IOITOMY
MPOJODKUTENFHOCTG JTHS B CEBEPHOM  IIONYIIApUH
3emun OnM3Ka K MUHUMalbHOW. B Haudane mecsna oHa
cocraBimsieT 9 wacoB 12 MMHYT, a K KOHIY
ONHUCBHIBAEMOr0 IIE€pPHOJa YMEHBIIAaeTcs 10 7,5 4Yacos,
NpUHMMas 3Ha4YeHHEe BCEro Ha mojyaca OoJblle
MUHHAMAIIBHOH ITPOJODKUTENIHOCTA AHSA. JTH JIaHHBIE
CTpaBeUIUBHI A IMPOThI MOCKBBI, TJIE TIONTy/IeHHAs
BbicoTa CojiHIa 3a Mecsn ymeHpmurea ¢ 19 mo 12
rpagycoB. HabmromaTh IEHTpabHOE CBETHIIO MOXHO
Bechb JAceHb. Ho HY)XKHO MOMHHMTB, YTO BH3yaJbHOE
myyenne CoiHIAa B TejJecKom WJIW Jpyrue
onTHYyecKne puooOpPHI HYKHO NMPOBOANTH
o0sizateabHo (!!) ¢ DpuMeHeHMEM COJIHEYHOIO
¢punbTpa (pekomenpanmu 1o HaoOmoxenuto ConHia
HUMEIOTCS B KypHaie «Hebocrom»
http://astronet.ru/db/msg/1222232).

Jlyna HayHeT [BWKeHHe 110 HOSOpPbCKOMY HeOy B
cosBe3auu Bomones mpu ¢ase 0,86+. Ilocetu B
MIepBBIN JIeHb Mecsia co3Be3ane PvlO, HOUHOE CBETUIIO
HEeHaJoNro B co3Be3aue Kura, a B HOub co 2 Ha 3
HOSIOpPSI BHOBb IPOMIET IO IOKHOW YacTH CO3BE3IUS
PrIO 1o0xHEe YpaHa MpH MOYTH MONHOH (haze, KOTOPYIO
NpUMeT yxe B co3Be3auu Kwura 4 HosOps. 3aiins
HeHajonro B co3Be3nue OBHa, JIyHa 4 HOsOpsI epeiineT
B co3pe3aue Tenbma npu dase 0,99-. 3nech 6 HOAOPS
Mpou30oHaeT odyepennoe mokpeitue Jlynoi (D= 0,95-)
3Be3ll CKomleHWss Iwmangpl u  AnpaebapaHa mnpu
BunumMoctu B EBpometickoit yactu Poccun. B aT0
BpeMsi HOYHOE CBETWJIO OyIeT HaxomuTbes Oiu3
nepurest OpOUTHL. [IpOJOKMB IyTh IO CO3BE3IHIO
Tenbia, Jlyna 7 HosiOps mpu ¢daze 0,87- mocturmer
cozBe3quss OpuoHa H MaKCHMAJIBHOTO CEBEPHOrO
CKJIIOHEHUS (TIpy HauOOJIbLIeH BBICOTE HaJ TOPU30HTOM
B KYJIbMHHAIMM). B 3TOT e NeHb HOYHOE CBETHIIO
nepeiiier B co3Be3aue bium3HenoB, rme Oymer
HaXOJMUThCA 10 9 HOSIOPS, KOTJa BCTYIIUT B CO3BE3/HUE
Paka npu daze 0,67-, u coBepmmT o HemMy 1myTh 10 10
HOSIOpst (TIpO¥iIs FO)KHEEe 3BE3MHOrO CKOIUleHHs Slcmu -
M44). B 3TOT JeHb JTyHHBIH HONYAUCK IepeiIeT BO

BianeHus co3Be3qus JlbBa WM mpuMeT 31ech (azy
MOCIIeIHEH YeTBEepTH OJM3 BOCXOMSIIETO Yy3Ja CBOEH
opoutsl. 3xecy Jlyna 11 Hos0ps mokpoer Perym mpu
BunuMoctu Ha  JlanmbHem  Bocroke.  CoBepiias
JNANBHEHIIWH 1yTh 10 HOAOpbckoMy HeOy, JlyHa
TIOKPOET HECKONBKO calbIX 3Be3x co3pe3nus JIbBa, a
3ateM npu ¢asze 0,24- mokuHeT ero 13 HosAOps, YTOOBI
nepeiitu B co3Be3aue JleBbl. 3nmech Tarommit cepm 15
HOs10pst ipu aze okoio 0,1- mpoiiner ceBepuee Mapca,
a 3areM u Cnuku. Ilepelins B co3Be3aue Beco 16
Hos10pst, JIyna mpotiner ceBepHee IOmurepa u Benepsr
17 Hosi6pst mpu haze 0,02-, a 18 HOsOpst mpumer dazy
HOBOJIYHHS W TIepeiieT Ha BeuepHee He0o. B aTor xe
JIeHb ~ MOJIOAOW MeCsIl Iepeiiier B  CO3Be3fue
Ckopnrona, a 19 Hos0ps B co3Be3gue 3MeeHOCHa,
HaOIr0asiCh HU3KO HAJl I0r0-3aMaIHBIM TOPH30HTOM. B
Houb ¢ 20 Ha 21 HOSMOpS MOJOAOH Mecsll BCTYIIUT B
cozBezque Crpenbla, JOCTUTHYB COCIUHEHHS C
Carypaom mpu aze 0,06+. JlyHa mpoiaeT ceBepHee
OKOJIBI]OBAaHHOW IUIAHETHI M TPOJOJDKHUT IyTEIIECTBUE
mo co3Be3auio Ctpenblia. 31ech pacTyIiui cepn Oymer
HaXOJWUThCA A0 23 HOSOps, HaOMIOAAsCh HHU3KO Hal
TOPU30OHTOM, Haxomsich Oau3 amores OpOUTHI |
MaKCHMaJIBHOTO IOXHOTO CKJIOHEeHWs. B co3Be3nue
Koszepora Jlyna mepetizer npu ¢aze 0,24+ u Oymer
YBEIMYMBATH 3JIech a3y moutu 10 nomyaucka. Ho dazy
TIEpBOIM YETBEPTH NPUMET 26 HOSOpS ykKe B CO3BE3AUU
Bonones. Ha cnenyrommii nens Jlyna nokpoer Hentyn
mpu ¢daze 0,55+ npu BUAMMOCTH B AHTApPKTHUJE,
3aKOHYMB Ha JTOM CEpUI0 IOKpHITHHA. Cliemyromas
cepust nokpeiTuii Henrtyna Jlynoit Haunercs B 2023
rony. [I'panmny cosBezausi Pei0 Jlyna mepeceuer 28
HOsiOpst mpu  ¢daze 0,68+, a 29 HOI0ps MOCETUT
cozBezque Kura. CBoil myTh 1O HOSOPHCKOMY HeOy
Jlyna 3akoHunt B co3Be3auu PpiO Onm3  Ypawa,
yBenuuuB ¢asy no 0,9+

Boabmme IJIAHETHI CostHeyHOI CHCTEMBI.
Mepkypmii nepeMeniaercsi B OJHOM HAIPaBICHUH C
ConHuem mo co3Be3uio BecoB 10 5 HOs0ps, mepexos
3areM B co3Be3aue CkoprioHa, a 11 HosiOpsi BcTymnaeT B
co3Be3que 3MeeHocna. 27 HosOpsi ObICTpas IUTaHeTa
BolizieT B co3Be3nue CTpenblia U OCTAHETCsl B HEM [0
KoHIIa Mecsina. [Imanera HaOmogaeTcst y 10ro-3amnaaHoro
ropu3oHTa Ha ()OoHE BedepHEHl 3aph, HO TOJBKO B
IOKHBIX paloHax crpaHbl. 24 Hos0ps Mepkypwuii
JIOCTUTHET BeuepHer aoHranmu (22 rpaayca), HauuHast
3areM Buaumoe cOmmwkenne c¢ ComHueMm. Bumumblii
IUuaMeTp ObICTpOW IUIaHETHI B TEYeHHE Mecsla
MIOCTENIEHHO YBENWYMBAaeTCs OT 5 10 7,5 YIJIOBBIX
cekyH Tipu Onecke okoiyo -0,3m. dasza yMmeHbIIaeTcs
or 0,9 no 0,45, T.e. Mepkypuii npu HAOMIOACHUU B
TEJIECKOI TIPE/ICTABIISIET u3 celst oBaJ,
NpeBpaliarouniicss B MOIYINCK, a 3aTeM B cepil. B mae
2016 roma Mepkypuit npomen no aucky ConHua, a
creyromiee npoxoxaeHue cocrourcs 11 HosOps 2019
roza.

Benepa nBikercst B oqHOM HanpaBieHuu ¢ CoiHieM
no co3eezauio JleBbl (ceBephee Crmku), a 13 HosOps
MepeXOJMT B CO3Be3que Becos, rae mpoBeneT ocTaTok
OITUCHIBAEMOT'0 MepHoa. Y TpeHHsIst 3Be3/1a MIOCTENEHHO
YMEHBIIAET YIJIOBOE yAajleHue K 3amany or ConHua ot
17 no 10 rpagycos. [1naHera BuaHa Ha yTpeHHEM HeOe y
I0r0-BOCTOYHOI'0 TOpPU30HTA. B Teneckon Habmomaercs
HeOoJIbIION Oenblid nuck 0e3 jeraned. Buaumblii
nuaMerp Benepwl cocraBiser HemHoruM Oonee 107, a
¢aza npessiaer 0,95 npu O1ecke okono -4m.

Mapce nmepeMemiaeTcs B OJHOM HANpaBICHUH C
ConHuleM 10 co3Be3aMi0 J[eBbl, B KOHIIE MecsIla




cOmmkasch 1o Tpex rpamaycoB co Crukoil. Ilmanera
HaOmrofaeTcs MO yTpaM  HaJ  FOTO-BOCTOYHBIM
TOPU30HTOM OKOJIO TpeX 4YacoB. bieck IUIaHeThl
MpUAEP)KUBAETCA 3HaUeHUs +1,7m, a BUAUMBINA AUaMeTP
yBenuuuBaerca oT 3,97 go 4,3”. Mapc nocreneHHO
commkaercs ¢ 3emuedl, a cieaymoomas BO3MOXXHOCTb
YBHUIETh IUIAHETY BOJM3U MPOTUBOCTOSHHS TTOSIBUTCS
JIETOM cleAylolero roga. Jleraaun Ha TNOBEPXHOCTH
IUIaHEeThl (KPYIHBIE) BU3YaJlbHO MOKHO HaOMIOJaTh B
WHCTPYMEHT C JUaMeTpoM o0bekTHBa OT 60 MM, H,
KpoMe 3Toro, QororpadpuueckuM  crocoboM ¢
MoCJIeIyIoNIei 00paboTKOI Ha KOMITBIOTEPE.

KOnurep mnepemeriaercs B OJHOM HANpaBICHUH C
ConHuem 1o co3se3auto JleBwl, 14 HOsI0pst mepexons B
co3Be3nue Becos. ['a30BbIif TUTAHT B Hauaje Mecsla He
BUIeH (TOJIBKO B I0XKHBIX paiioHax), a CO BTOPOU HEZeH
HOSIOpsT TOsIBIIsICTCS Ha ()OHE YTPEHHEH 3apH CPeIHHX
IIHPOT CTpaHBHI, OBICTPO YBEITUYHBAS
MIPOIOJIKUTEIBHOCTh BUIUMOCTH IO IOJIYTOPa YacoB K
KOHILy OIMCHIBAEMOI'0 TMepuoja. YTJIOBOW TuUaMETp
camoii  OosipmioW TwiaHeThl CONHEYHOW  CHCTEMBI
cocrapsieT okojo 317 mpu Gitecke okono -1,7m. Juck
IUTAHETHI Pa3IM4uM JaKe B OWHOKIb, a B HEOONBIION
TEJEeCKON Ha IMOBEPXHOCTH BHUJHBI IOJIOCHI M IPYTUE
nmetand. Yerblpe OONBIIMX CHOYTHHUKA BUAHBI yXKE B
OMHOKIBb, a B TEJIECKON B YCIOBHAX XOpOIIEH
BHIMMOCTH MOXKHO HAOJIFONaTh TEHH OT CITYTHUKOB Ha
JTUCKE IJIAHETHI.

Catypn mnepeMmemaercss B OIHOM HalpaBJICHUH C
ConmHueM 10 co3Be3nuio 3MmeeHocna, 19 HosOps
nepexons B co3Besame Crpenbua.  HabGmronats
OKOJIBI]OBAaHHYIO TUIAHETY MOXXHO B BEYEpHEe BpeMs
(oxo010 4Yaca) Haj IOro-3amaJHBIM TOPH30HTOM. bieck
IUTAaHETHI cocTaBiisieT +0,5m Mpu BUAUMOM JUAMETPE,
AMEIONIMM 3HadyeHue okoio 15,57, B nebonbuioi
TEJIECKOI MOJKHO HAOIIOaTh KOJIBIIO M CITyTHUK THTaH,
a Takke HEKOTOpbIe Npyrue Hanbosee spKue CIyTHHUKH.
Bunnmble pa3Mepsl Koiblla IUIAHETHI COCTABISIOT B
cpenaem 40x16” mpu HakiIoHe K HaOmomatenro 27
IpajycoB.

Ypan (59m, 3,4”.) mnepememniaercs MOMNSATHO IO
co3Be3uio PeIO 6mu3 3Be3nsl OMUKpPOH Psc ¢ Gieckom
42m. Ilnanera BuaHa Ha HOYHOM Hebe TIpH
MPOJOJDKUTENFHOCTH  BUAUMOCTH Oonee 10 dacos.
VYpaH, Bpaliaomumics «Ha O0Ky», JIETKO
00HapY)KUBAETCsI IPU MTOMOIIM OWHOKIISI M MOUCKOBBIX
KapT, a pa3mssgeTh AUCK YpaHa TOMOXKET TENECKOMN OT
80 MM B mmamerpe ¢ yBenumueHueMm Oonee 80 kpaT u
npo3pauHoe He00. HeBOOpyKEeHHBIM TJIa30M ILUIAHETY
MOXXHO YBWJIETb B II€PUOJBI HOBOJNYHHH Ha TEMHOM
YUCTOM HeOe, W Takas BO3MOXXHOCTb NPEICTABHUTCS B
cepenune Mecsa. CrnyTHHKM YpaHa WMEIOT Olieck
crnabee 13m.

Henrtyn (7,9m, 2,3”) aBmKeTcs MOMSATHO O CO3BE3IHIO
Bonones 6mu3 3Be3anl nsmOaa Aqr (3,7m), 22 HosOps
MEHsSS JBWKEGHHE Ha mnpsmoe. [l1aHera BuIHAa Ha
HOYHOM HeOe CpPeHUX MIUPOT HPH MPOJAOKUTEIHHOCTH
BUIUMOCcTU Ookosio 10 vacoB. JInsi MOMCKOB IUTaHETHI
MOHAago0UTCST ~ OMHOKIb W 3BE3JHBIE  KapThI
ActpoHomuueckoM kajeHmape Ha 2017 rox, a AuUCK
pazmuuuM B Teneckon or 100 MM B namamerpe ¢
yBenuuenreM 6onee 100 kpat (mpu mpo3padHoM HeoOe).
®dororpaduueckum myteM HenTyH MOXXKHO 3aIedaTiieTh
CaMBIM MPOCTHIM (DOTOAIIIAPATOM C BBIIEPIKKOH CHUMKA
10 cekynn u Goinee. Cnyrauku HenTyHa mmeror Gneck
crnabee 13m.

N3 xomer, BUAMMBIX B HOSOpE C TEPPUTOPUM HAIIEH
CTpaHbl, pacyeTHbId Oneck okono 1lm wm sipue OymyT
UMeTh, TI0 KpailiHel Mepe, aBe komersl: P/Machholz
(96P), u ASASSN (C/2017 Ol). IlepBast mpu Omecke
OKOJIO 5m JBMKeTcs 1mo co3Be3nusiM JleBsl U BecoB B
necsitke TpamycoB ceBepHee ConHIla, HO OBICTPO
yMeHbIIaeT OJecK, MOATOMY INAHCHI OTHICKAaTh ee
HeBeJIMKH. bieck BTOPOH KOMETHI COCTaBISIET OKOJIO
9m. Komera C/2017 Ol mepemeraercs Mo CO3BE3AUAM
Kupapa u Iledes. ITonpoOHbIE CcBeneHUS O APYTHX
KOMeTax Mecsla (C KapTaMu U TPOTHO3aMH OJiecka)
umerorcs Ha http://aerith.net/comet/weekly/current.html
, a pe3yabTaThI HaOroIeHN - Ha
http://195.209.248.207/ .

Cpean acTeponaoB caMbIMHU SIPKUMH B HOSOpe OyayT
Iepepa (8,1m) - B co3Be3ausax Paka u JIbBa, Ilammana
(8,2m) - B co3Bezguu Ileun, Becra (7,9m) - B
cozBe3qusax JleBol m BecoB m Hpuma (6,9m) - B
co3Be3quu OBHa. Beero B HosiOpe Oneck 10m mpeBbICST
BOCEMb acTtepounoB. KapTel myred 3TUX U APYrux
actepouJIoB (koMmeT) nanel B npwioxkennu k KH (daiin
mapkn112017.pdf). CsemeHust 0 TOKPBHITHIX 3Be3]
acTepouJaMu Ha
http://asteroidoccultation.com/IndexAll.htm .

N3 OTHOCHTEJIBbHO SIPKHX JIOJIFONEPHOAMYECKHX
nepeMeHHbIX 3Be31 (HAOMIOJaEMBIX C TEPPUTOPUH
Poccun u CHI') Mmakcumyma Oiecka B 9TOM MecsIe (110
MaHHBIM  KaneHmaps-mamsatkn ~ ®Demopa  Illaposa,
ucroynuk - AAVSO) mocturayr: X Opna 8,9m - 1
Hos10ps1, T Llenrtaspa 5,5m - 5 HostOps, U Jlebens 7,2m -
7 Hosiopsi, RU I'mapsr 8,4m - 8 Hos10ps, SX Jlebens
9,0m - 8 HOs0ps1, X Kuta 8,8m - 12 HOs16ps1, RS Becos
7,5m - 13 Host0ps, RU Jlebens 8,0m - 13 HosOps, W
CesepHoii Koponst 8,5m - 15 Hos0psi, W JIupst 7,9m -
15 Hos10ps1, R Kura 8,1m - 16 Hos10ps1, R T'omy6st 8,9m -
18 Hos10ps1, R Opia 6,1m - 21 HosOps1, S Opina 8,.9m - 24
Hosiopst, RT Crpenbua 7,0m - 25 HostOps, T Kypans
8,6m - 26 HosOps, RT Jlebens 7,3m - 29 Hos0ps.
Boneine ceenenuii Ha http://www.aavso.org/ .

Cpean OCHOBHBIX METEOPHBIX MOTOKOB 12 HOSOps B
11 gacoB 00 MuUHYT 0O BCEMHUPHOMY BpEMEHHU
MakcuMyMa jeictBust pocturHyT CesepHbie Taypujbl
(ZHR= 5) u3 co3Be3aust Tenbua. 17 HOs10pst B 16 yacos
30 MUHYT IO BCEMHPHOMY BPEMEHH MaKCHMAallbHBIM
YHCJIOM MeTeopoB OymyT obmamate Jleonwmsr (ZHR=
20). 21 HosiOpst B 17 wacoB 00 MUHYT B Makcumyme
JecTBUsl OKaxyres aibpa-Monoueporunsl (ZHR= 5 u
Oonee) w3 co3Be3auss Enmnopora. Jlyna B mepuon
MakcMMyMa TMepBOro IIOTOKa ONn3ka K TMOCIeAHeH
YeTBEpTH, BTOPOrOo NOTOKAa - K (ase HOBOMyHHS,
TPEThEro MOTOKa - K (pa3e MEPBOI YETBEPTHU, MTOITOMY
JYy4OIMMU  YCIOBHAMHU sl HaOmoJeHwin  OyayT
obnanate Jleonmapl. M3 Apyrux OCHOBHBIX MOTOKOB
aktuBHbl lOxHble Taypumsl u3 co3Besmus Tenbma.
IMonpobuee Ha http://www.imo.net.

Acnozo neba u ycnewinslx naoaiooenuit!

Jononuurensuo B AK_2017 - http://www.astronet.ru/db/msg/1360173
OnepaTuBHbIE CBeJeHHs] O HeOECHBIX TeslaX M SIBIEHHSIX - Ha
Actpodopyme  http:/www.astronomy.ru/forum/index.php u Ha
tdopyme Crapnab http://www.starlab.ru/forumdisplay.php?f=58

Ddemepuipl MIaHeT, KOMET W aCTEPOMAOB, a TAKKE KapThl HX
BUAMMBIX myTed 1o HebecHoW cdepe wumerorcs B Kanenmape
Habmonarenst Ne 113a2017 rox http://www.astronet.ru/db/news/

JIeKCaHOpP RO3J108CKUU, XXYPHall «1e00C800»
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Kak O(*)OPMVITI: noaAnUCKY Ha 6ecnnaTHbIN aCTpOHOMVI‘-IeCKVIVI XypHan «HebocBoa» iq? |
EI

I'Io,anCKy MOXHO OCpOpMI/ITb B ABYX BapuaHTax: ne4yatHoMm (B ne4yaTHOM BpeMeHHO NoANUCKU HeT) N 3ANEKTPOHHOM.

Ha neuvaTHbIN BapuaHT MOryT nognucarbcsa nobutenu aCTPOHOMUK, Y KOTOPbIX HeT MHTepHeTa WM MHOWM

BO3MOXHOCTMW MOMNYYUTb XypHarn) npucnaB o6blYHOE NOYTOBOE NMUCbMO Ha aapec pepakuumn: 461675, Poccus,
OpeHb6ypackas o6nacme, CegepHbil palioH, c. Kamblwnuxka, Koznoeckomy AnekcaHopy Hukonaeesuyvy
Ha anekTpoHHbIN BapuaHT B popmate pdf MOXHO nopnvcaTbcs (3anpocuTb BCe NpeaplayLlme Homepa) no e-mail

penakumm xypHana nebosvod_journal@mail.ru Tema coobLieHus - «[Mognucka Ha xxypHan «HebocBoay. *“"?Q.-..
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