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AHHOTaAIUSA

Bl HCPKUTEC B pPyKax [JOOINOJIHEHHOE W3JaHUC 6€CTCCJ'[J'I€pa
m3BecTHoro  teneBenymero — Wrops  [lpokorenko — «bwursa
].IPIBPIJ'IPI33.LIHI71>>. Ota KHUTra Ha€T HOBBIE, YaCTO MIOKMpPYIOIIUE,
OTBETBHI Ha CaMbI€ OCTpPbIE€ BOIIPOCHI — HaYMHAA OT HPOUCXOXKICHUA
Bcenennon u 3akaHuyMBasg MMPOSABJICHUEM CBCpXBO3MO)KHOCTCfI
yejgoBeka. Kak BCErga, aBTOp JIOTUYHO H Y6C,I[I/IT6J'II>HO CBA3bIBACT
TUITIOTE3bI, O6’])$[CH$[IOH_II/IC 3araiouyHble ABJICHHUA C COBPEMCEHHBIMU
MOJIMTUYECKUMU TIpOHECCAMU, IIPOCIICKHNBAsA HX HCTOPUYCCKHUE
KOpHH. K YeMy MMPUBCHCT I{aaneﬁmee HN3MEHCHUE KJIMMaTa, KOTOpoeE
MPOUCXOIUT OYKBaJbHO y Hac Ha miazax? Yem 31O yrpoxaer
KaxaIoMy U3 Hac? He gaBisgemca nu Mbl Y49aCTHUKaMH 1yJOBUIITHOTO
9KCIIEpUMEHTAa HaJ HalllnuM co3”Hanuem? Kakoe OpyXHU€ JaBHbIM-
HaBHO IIPEBOCXOOUT ATOMHOE I10 CBOEN p%pYHIHTeHLHOﬁ CHJIE U



IJie OHO yxke TpuMeHsutoch? Haxonurcest im 3emiis Mo MOCTOSTHHBIM
yIapoM U3 KOCMOca M 4To ee 10 cux nop 3amuiaer? Korna Havyanach
Y 3aKOHYUTCS JIU «BOWHA BCEX MPOTHUB BCEX» JIOAEH MeXIy coO0i U
YeJIoBeKa CO CBOEW BHYTPEHHEN MPUPOION U OKPYKAIOIIMM MUPOM ?
EcTb 111 y Hac 1IaHC 1 Kak MOKHO ero Hailtu? To, o yeM BBl MpoyTeTe
B 9TOW KHHIe, 3aCTABUT BaC MO-MHOMY B3IJISIHYTh Ha OKPYXAIOIIYIO
HAC peaybHOCTb U 3aAyMaThCsl O TOM, KaK OHa MeHsieTcsl OyKBaJIbHO
Ha HaIMX ra3ax. bynem ke pasyMHBIMU yYaCTHUKAMH, a HE TOJBKO
CBUETENSIMU STUX U3MEHEHUI.
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IIpeaucaoBue

YyTh JIM HE KaXAbIA [IeHb HOBBIMU OTKPHITHSIMH HAC yIUB-
JAI0T apxeosoru. Jla Tak, 4ro nopoi Bcs oguIMaNbHAsA HayKa
HAYMHAET Tpemars OyKBaJIbHO MO mBaM. To OHM HAWAYT Ka-
KOU-HUOY/Ib YIUBUTEIbHbI MEXaHU3M, KOTOPbIH IIOTOM OKaXeT-
Cs1 IPEBHUM KOMITBIOTEPOM, TO OTKOIAIOT KaKUe-TO CTPaHHbIE —
BBITSIHYTHIE, KaK MPHU HarpeBaHHUHU, Yepera HEM3BECTHBIX B UCTO-
pUU YeJIOBEKOTIOIOOHBIX CYIIECTB, TO OOHApYXaT APEBHUE Ha-
CKaJIbHblE N300paXeHUs BIIOJIHE ce0e COBPEMEHHbIX aCTPOHAB-
TOB.

BoT 11 BO3HMKAET BIOJIHE €CTECTBEHHBI BOIPOC — OTKY/IA BCE
5Tn Haxonku? [loyeMy Hayka He B cuiiaX OOBSCHUTH UX MTPOHC-
xoxkaenue? M nouemy Bce yallie Jaxe akaJeMUUeCKd HaCTPOEH-
HbIe yUYEHBIE FOBOPAT — KTO-TO OY€Hb YMHBI, ellle 1O NepBOi
YeJI0BEeKOOOPa3HOI 00€3bsIHBI, KU Ha Halllel 3eMJiie U OCTaBUI
0 ce0Oe BIOJIHE HEJBYCMBICICHHBIE HATIOMUHAHMUS.

HenaBHo BceMUPHO U3BECTHBIN yUeHbI JOKTOP (PU3HUKO-Ma-
TeMaTuyeckux Hayk Muxaip ['esiep ¢ momolipio MaTemaruye-
CKMX BBIYMCJICHUI PEIl IPOCYUTATH BEPOSTHOCTD CTyYaHOTO
nosiBjieHUs1 BeesleHHOW M npHIies K napaoKCcaabHOMY BBIBOIY.

Cny4yailHOCTh M3 MaTeMaTU4YeCKUX (pOopMysl HHUKaK HE BbI-
TaHIOBbIBaeTcsl. HarpoTus, B OCHOBE MUPO3aHUS — TOYHEH-
i pacuet. Kak OyATO KTO-TO, HAMEPEHHO UCIIONb3Ys1 KOMITBIO-
Tep KOCMUYECKOW MOIIHOCTH, ITOCTPOMII MoesIb BeesneHHon 1o



MeJIbUaiIend MeCYMHKY.

Ho oduimanbHas Hayka yTBEpKIAET: U3 BCEX Pa3yMHBIX CY-
1ecTB Bo BceleHHOM ecTh TONBKO YesioBeK. Y OH sIBJISIETCS BEH-
1IOM MPUPOAbI, HA TOM MPOCTOM OCHOBAaHUH, UTO IMPOILENT IJIU-
TeJIbHBIH MYTh SBOJIOINY OT JIPEBHEN 00€3bsIHBI C MAJIKOM JI0 Ye-
JIOBEKa pa3yMHOTO ¢ MOOWJILHUKOM. OTKPOBEHHO TOBOPSI, 3BY-
YUT 3TO KJIACCUYECKOE YTBEPKJICHUE TOBOJIBHO CAMOHAJIESHHO.
A BejIb UMEHHO Ha OCHOBAHMHU MIPUMEPHO TaKHUX OTBETOB B IIIKO-
Jie U B UHCTUTYTE Mbl MOJIyYasId MSATEPKU, aTTeCTaThl, AUILIOMBI
U KakK CJIeJICTBUE — MTyTEBKU B KU3Hb.

KHura, KOTopyIo Bbl A€pKUTE B PyKax, — 9TO CUCTEMATU3UPO-
BaHHbBIE KYPHAJMCTCKUE UCCIIEJOBAHUS TBOPUYECKOTO KOJUIEKTU-
Ba Iporpammsbl «BoeHHas TaiiHa» 10 TpeM IJI00aIbHBIM TeMaM:
BCEJIEHHAA. ITPUPOJIA. YEJIOBEK. Msi cobpainu 1ist Bac
camble pa3Hble Teopud U (haKThl U TPU3BIBAEM BaC CaMUX AeJaTh
BBIBOJIbl O TOM, KaK YCTPOEH Halll MUpP U KaKOe MECTO B HEM 3a-
HUMAaeM MBI,



Yacrtb nepnas. Bcesiennast

I'maBa 1. AnnokaJmncuc u3 KocMoca

...Heckonbko jier Ha3aj yueHsle B KaHaackon ApKTuke cie-
JIaJIM yTUBUTEIbHOE OTKpbITHe. OHM OOHAPYKUJIA CTPAHHBIH OT-
nedaTok. OKaMeHeJIoCTh, B KOTOPOM COXPAHWIICA CIIE/] YeJIOBe-
yeckol pyku. [1o cBorM nponopiusim oHa COOTBETCTBOBAJIA pa3-
MepaM pyKH COBPEMEHHOTO B3pOCIIOTro YesioBeka. M Bce Obl HU-
9ero, HO BO3pacT 3TOM HAaXOAKU — OoJiee CTa MUJIJIIOHOB JIET.

Jlpyroii, He MeHee YOUBUTENIbHBIN apTeakT OOHApyKeH B
amepukaHckom mmrate FOra. Tam oTrieyaTok HOTM B CaHIAJIMA
BIABJIMBAJI B TPYHT TpujioOuTa. Takue IpeBHUE CyIecTBa Hace-
Jsu iadety okosio 500 MuUTMOHOB JieT ToMy Hazan! Kro ke
ocTaBu1 3TH ciiefibl? CerofHs yxe MpakTU4eCKH He OCTAJIOCh CO-
MHEHMWI1: Mbl — He TiepBasi 3eMHasi tuBun3aius. Ho nouemy uc-
4ye3/IM HalllY MpeaiecTBeHHUKU? Y MOXeT Jii 3TO TPOU30ITH C
Hamu?

...O6cepBaropust Kutt-Iuk, mrat Apuszona. CeHcalluoHHOE
OTKpHITHE! YUueHble 0OHApYKHUBAIOT ACTEPOH/I, KOTOPBII HA30BYT
B UYECTh APEBHEETUNETCKOIO 3Mesi-pa3pymmrens — Anoguc. Emy
HE MPOCTO TaK AanyT 310 ums. B arauiyy 13 anpens 2029 rona
acrepousi Anoduc maccoit 50 MUJIJTMIOHOB TOHH TIEpPeceyeT op-
oury JlyHsl 1 puneTcs K 3emiie co ckopocTbio 45 000 kuomeT-



poB B yac. Ho cuna nputsikenuss 3emiin pa3BepHET €ro — U Mbl
n30exuM onacHocTd. OIHAKO BO BpeMsl CJICAYIOIIETO BU3UTA —
POBHO uepe3 7 j1eT — 3emiisl OKaXeTcsl B IEPEeKPecTuy npuiiera.
910 03Hayvaet, yTo B 2036 rogy, BepHYBIIKCh, OH BPEKETCs B
3emJtio.

HarnmonaneHast oocepBatopusi Kurr-Iluk — acrpoHommue-
ckasi oOcepBaropusi, ocHoBaHHas B 1958 rony B myctbiHe CoHO-
pa, Apuzona, CIIIA. Ob6cepBatopus mpuHaiexut Harpionass-
HOHM aCTPOHOMUYECKOW ONTUYECKON 00cepBaTOpun

Kaxoii yimep6 moxet HaHecTH 3emiie 0OBeKT pa3MepoM B J1Ba
(yroonpHbIX TONs? [lo pacyeram ydeHsIX, yiaap acTepouja Io-



BJI€YeT 32 COOOM B3PBIB MOIITHOCTBIO OKOJIO TIOIyTOPA THICSY Me-
raTOHH. DTO PaBHOCWJIBHO B3pbIBY 110 ThICSY aTOMHBIX OOMO,
cOpomeHHbIX Ha Xupocumy, wim najaenuto 150 TyHrycckux me-
teoputoB! Ilo npeaBapuTenbHBIM JAaHHBIM, 30HOU MOPaXEHUS
craHer nojioca B 50 KMJIOMeTpoB, Iposerawiias yepe3 Poccuto,
Tuxuii okean, LleHTpanbHy10 AMEPUKY U ATIAHTHUKY.

Ecmn Anoguc ynager B okeaH, B TOM MecTe 0Opa3yeTcsi BO-
POHKA, OT KOTOPOI BO BCE CTOPOHBI MOOETYT BOJIHBI ITyHaMu. VX
BBICOTA MOKET JIOCTUTATh MSATUCOT C JIMIIIHUM METPOB, 3TO BEJIU-
yriHa OCTAaHKWUHCKOW OAITHU.

VYaapHasi BojiHa MOeT 0OOMTH BCIO TuiaHeTy. Toraa B aTMo-
cdepy nopHUMeETCs1 001AKO MbUTH, KOTOPOE He JaCT TPOHUKHYTh
Ha 3eMJII0 CONHEYHbIM Jiydam. Hactynur saaepHas 3uma.

3a Bce BpeMs CyLIECTBOBAHUS Hallla TUIAHETA HEOJAHOKPATHO
NofIBeprasiach aTakam U3 KOCMOca: MaJeHuUs aCTEPOUIOB I'yOrIH
Ha 3emuie Bce kuBoe. 60 MUJUIMOHOB JIET TOMY Ha3a/l Halla Ij1a-
Hera ObUIa HacesieHa IMHO3aBpaMU. JTOXa TUTAHTCKUX PerTH-
JIMU 3aKOHYMJIACh TPArM4HO, KOTIA OTPOMHBINA aCTEPOU], CTOJIK-
HyJcst ¢ 3emieil. HeGecHoe Tesio pazmMepom ¢ DBepecT ynajio
Ha TEPPUTOPUM COBPEMEHHOIM MeKCHKH, 00pa30oBaB Kparep aua-
mMeTpoM 177 xkustomerpoB. CTOJIKHOBEHHE NPUBEJIO K BCEMHP-
HOM KatacTpode. B BO3ayx MOAHSUITUCH OTPOMHBIE CTOJIOBI ITBLTH,
HAYaJIMCh IIyHAMHU U MOXapbl. 3eMJIsl Orpy3WIach BO Mpak Ha
MHOTH€ T'OJIbl.

OTu coObITUS KOMMEHTHUPYET 3aMeCTUTeJb IHpPeKTopa
Nucruryra okeanonaorun PAH um. I1. I1. Illepmosa Jleo-



noJnb] JIookoBcKuii:

«60 MUNAOHO8 Nem HA3A0, KO204 YNAA 02POMHbBIL Meneo-
pum, ¢ 3MUm codvimuem ObLI0 C8A3AHO 8000ULE NPEeKPaujeHUe
JHCUBHU HCUBOMHO20 MUPA, Uapcmea ouno3aepos. OHu ucuesnu,
HOMOMY UMO NPOUOUINU KAUMAMUUECKUE USMEHEHUSL, YCA0BUS
orcusHU usmenuuce. To ecmv ama yeposa buonrozuueckast, oHa
ecmb, U 4en08e4ecnaeo 00NNHCHO OYMAMb, KaK C IMUM MONCHO 0O-
POMbCs».

W Bot cnyctst 60 MUJUITMOHOB JIET HaJy 3eMJlell CHOBA HAaBHUC-
Ja actepouiHas yrpo3sa. IlociieHue HeCKOMbKO JIeT yueHble KOC-
Mu4eckux areHTcTB Poccuu, EBporibl 1 AMeprky HempepbiBHO
paboTaloT Ha/l TeM, Kak u30exaTb KOCMUYECKON KaTacTpodbl U
MPEeJOTBPATUTh CTOJIKHOBEHUE CO CMEPTOHOCHBIM ATO(UCOM.
OpaHako B XO[I€ UCCIEN0BAHUN YYEHBIE CTOJIKHYJIMCh CO CII0KHOU
3agayeit. [lesio B TOM, 4TO acTepou/]] ABUKETCS MOUTHU 11O OAHOU
opOuTe C Halllel MIaHeToM, KOTopasi JOBOJIbHO CHUJIbHO MPUTSTH-
BAET €r0 CBOMM I'paBUTAlMOHHBIM nosieM. [1o pacueram, pa3 B 8
7eT Anoguc TpOXOAUT OT 3eMJIH Ha OMacHO OJIM3KOM PaccTosi-
HUM. B ouepeHOit pa3 Takoe cOMMKeHUE MOXKET CTaTh POKOBBIM.

YrtoObl HE IOMYCTUTh CTPAIIIHONM KaTacTpO(bl, yUeHble BCEro
MHpa HITYT CIIOCOObI OCTAHOBUTH CMEPTOHOCHBIN 0OBEKT. [ 1aB-
HOE, TI0 X MHEHUIO, U3MEHUTh opouTy HebecHoro tenma. Jls
9TOTO OJIHU TIpeJyIaraloT YCTAHOBUTH HAa MOBEPXHOCTH Amnodu-
ca pakeTHBIN ABUTaTesb, JPYrve — OTIIBBIPHYTH €ro JIOOOBBIM
yIapoM KOCMUYECKOTO KOpalJisi, TPETbU — MOIOPBATh MOITHBIM
SIZIEPHBIM 3aPsIJIOM WJIM CTOJIKHYTH ¢ JIyHOM.



Ho nmaxke ecnu ydeHsle HalIyT crioco® ocTaHOBUTH Atioduc,
CMOTYT JI OHH PEIIUTD OOJiee CTIOKHYIO 33/1a9y — TOYHO PacCuu-
TaTh MOMEHT 151 yaapa? Benp y yenoBeuecTBa OyJeT BCero onHa
BO3MOKHOCTb YHUUTOXHUTb CMEPTOHOCHBIN ACTEPOUL. . .

CHOXHOCTB CTOSILEN NEpe]] yYeHbIMU 3aJa4l COCTOUT B TOM,
9TO OHM MOTYT HaOMoAaTh Aroguc, TOIBKO KOTIa OH MpoJjieTa-
et MmuMo 3emutd. [Totom oH npubmxkaercst K CONMHILY WK yXO-
JIMT 32 HeTO U ¢ 3eMJIM CTAHOBUTCSI COBEPILIEHHO HEHAOIONAEeM.
CeMb J1eT U3 BOCbMH aCTPOHOMBI HE BUIAT aCTEPOU/], IOTOM Clie-
AyeT rof HaOMoAEeH!IA, 1 OH CHOBA MporaaaeT. YToOb! ICIIPaBUTh
CUTYyalMI0, HAJIO0 MOCTaBUTh Ha actepou] pagromask. Ho moka
3TOrO HE CJIEJIAHO.

[Moka xe y4yeHsle BenyT 32 AnorcoM HerpepsiBHOE HAOMIO-
JeHNe U B OO0 MOMEHT TOTOBBI OTPA3HTh aTAKy KOCMUYECKOTO
yowuiitiel. OJHAKO 710 POKOBOTO CTOJKHOBeHust B 2029 rony ue-
JIOBEYECTBY MPEJICTOUT MEPEKUTD el1le OTHO MpUOIKeHue Ano-
(uca. Mo pacueram yuensix, B 2021 romy kameHHas rJibiOa mpo-
JIETUT MUMO 3eMiIM Ha paccTosHuAn 30 ThICAY KUIOMeTpoB. Yem
T'PO3UT YEJIOBEUECTBY CTOJIb KpuTHieckoe commkenue? [Tbtasich
CIPOTHO3UPOBATh TOCJECTBUS, yUeHble HEOKUJIAHHO OOHApY-
KM, 4TO TIo100Has KaTacTpoda Ha 3emiie yxe MPOUCXOMIA.
Bonee Toro, ee mpuurHON MOT OBITH acTepor Anodrc. ..

Ecnu nocmorpers B Tenieckon Ha JIyny wim Mapc, Mbl yBUIuM
MHOKECTBO KpaTepoB OT KOCMUYECKMX OOMOekeK. 3emiist — He
uckmoyenue. [Ipocto, B omiMuMe OT 3TUX IUIAHET, KpaTephl ee
XOPOILIO 3aMACKMPOBAHbI PACTUTENILHOCTBIO. YUEHBIE YBEPSIOT —



BHE3eMHbIE TeJla Maaiu, MaaalT U OyayT MajaTh.

...3umon 1947 roma XygOKHMK BBIIIEN 3aleyarsieTb TUINY-
HBII JaJIbHEBOCTOYHBIN MEN3aXk, a YBUJEN CaMblid HEBEPOSTHBIN
METEOPUTHBIN 10K 3 BCIO UCTOPUIO YesioBedecTBa. OrHEHHBIN
map pasMepom ¢ (pyTOOIbHBIN Msu crenui sipue, yem CojH-
1e. CuxoTs- AJIMHbCKUI METEOPUT BHIIUIECHYJI HA 3€MIII0 COTHU
TOHH JeJIe30HMKEeJIeBOro CIulaBa U moBaiwi Jiec. Camblil KpyTi-
HBII (pparMeHT, BECOM ITOUYTH JBE TOHHBI, HaXoAUTcs B MOCKBe,
B MUHEPAJIOTMYECKOM MY3€E€.

B 1911-m BriepBbIe 32 UCTOPHIO «MAPCUAHUH» YOMIT «3eMJIS-
HuHa». B Erunte mereoput youn codaky. Meteoput «ITukcusn»
B 1992 rony nondupaercs yxe Onuxke K yenoBeky. [IpoOuBaer
KPBIITy MPUTAPKOBAHHON MamHbl Henaneko oT Helo-Fopka.

B XX Beke mereopuTsl najanu cotHu pas. Ho B atmocdepy
3emun UX BOILIO B 5 pa3 Oosnbiie. Kyna nponanu ocraibHbie?
Benp cuna ux ynapa mMoria paBHATBCS KUJIOTOHHE — TaKOE CJIOK-
HO HE 3aMETUTh! Y4eHble TOBOPSIT, YTO MHOTHE IPOCTO CrOpen
B IUIOTHBIX cosix atMocepsl. Ho, kK HecyacTpio, 3T0 He TPO3UT
3nononyyHomy acrepoury Anoduc. B 2004 rony no Typunckon
IIKaJIe OTMIAaCHOCTH €ro OLIEHWN B PeKOp/HbIe ueThipe Oayuia. Ho
OUYEHb CKOPO 3TU NapaMeTPbl MOHU3WJIU.

PacckaspiBaeT kaHquAAT (PU3HMKO-MaTeMaTHYeCKUX Ha-
YK, Hay4Hblil coTpyaHuk Hucrutyra acrponomunu PAH
Hmutpuii KonoHos:

«Paccuumannas na ce200HsUWHULL OeHb 8€POSIMHOCb NONA-
OaHUSL SM020 00BEKMA 8 3eMM0 U3Mepsiemcst Kak 0OUH Wanc Ha



100 moicsu. A oymaro, umo ecau 6am npeoroxcam Kynumo A0-
mepelinwlii Ounem u ckasjicym, umo y éac oour warc u3 100 moi-
csU 8blUZPAMD, 8bl He Oydenie €20 NOKYNAambu.

Bo03M0OXHO, yueHble MPOCTO HE XOTAT cesATh NaHUKy? Bpeme-
HU YTO-TO MPEIIPUHSTh OCTaeTCsl COBCEM Mauio. PacckasbiBaer
Ouaer MaukoB, Beaymuil Hay4Hblil coTpyaHuk Uucruryra
acrponomuu PAH:

«Ecau mbl Hauunaem Koppekmuposeams opoumy acmepouoa
J1em 3a 0ecsimob 00 CMOAKHOBEHUSL, MO 0adice Ce200HSIUHUX, CPAB-
HUMENbHO HEOONbUUUX MOUHOCIEN HAWMUX O8Uzamenell Xeamum
Ha mo, umobbl 00CMAMOYHO OMKAOHUMb €20 OM ONACHO20 NY-
mu. A ecau SMUM 3AHUMAMbCS 8 NOCACOHULL MecsY, UAU Oadice
200 nepeo CMONKHOBEHUEM, MO 31020, KOHEUHO, He X6aAmum».

[To MHEeHUIO yUeHbIX, Hao cOUTh ATnouc ¢ Kypca, 9ToObl OH
HE TOoMNaJl B «3aMOYHYI0 CKBakuHy». CorytacHo pacuetam HACA,
JUIsl 3TOTO K acTEPOM/1Y Hallo OTIPABUTh «KMHETUYECKUM yaap-
HUK» BECOM B OfIHYy TOHHY. OH BpeXeTCsl B aCTEPOM/I HA CKOPO-
ctr 8000 km/u4.

Kocmuueckoro Bpara BO3bMYT JIMIIIb AaTOMHBIE CHApsibl,
npeanonaraior gpyrue yuensie. [IpaBaa, py3nKu Ha3bIBAIOT STOT
CIOCO0 MaJIOKOHTPOJIMPYEMBIM.

OoOmbsicHsIeT TOKTOP (PU3NMKO-MaTeMATHYEeCKUX HAYK, Ha-
YYHbI cOTPpyaHUK WHCTHTYTa s/IePHBIX HCCAe0BaHMI
PAH Bsauyecaas /lokyyaes:

«39mom 63pwvle Oyoem npoucxooums & 8axyyme, 20e pa3pyuia-
1ouast YoapHas 60AHaA Oyoenm UMems O4eHb MANEHbKYIO CUNY, U,



Umoobl €20 paspyuunv, HYICHO NOMECHUNMb IMON 3apsio 8 21y-
OuUHYy acmepouoa no CUeHapuIo 3HAMEHUMozo Puiroma «Apma-
2e000n». Jladice ecau oH paspyuumcsi, 3mo He oOyoent oueHb Xo-
pouium npooondiceruem cuerapus. [louemy ? [lomomy umo, npeo-
cmaesvme, umo Kycok ckanwvl pazmepom 500 mempoes paspyuiun-
¢ Ha muicsavy Kycoukos no 50 mempos 8 ouamempe. 3Haqum,
6 moicauy mecm Ha 3emne ynadem 50 makux 02poMHLIX KYCKO8
U Haoo 6yoem mulcsauy 20p0008 I8AKYUPOBANb, KAK MUHUMYM,
HOMOMY 4MoO makue 0ONOMKU He C20psnt NOAHOCHbIO 8 AMMO-
cghepe!»

VBeNIMUUTCA HE TOJBKO TUIONIAAb MOPAKEHU S, CUMTAIOT acT-
poHOMBI. [1bUIb, B KOTOPYIO IPEBPATUTCS pa3pylIEHHBIN acTepo-
UJ1, COPBET aTMOC(epy € Hallleil IJIaHEThI.

VueHnsle MEYTal0T 0 KOCMMYECKOM MUCCUMU Ha Arnoduc, 4to-
Obl YCTAHOBUTh HA HEM pPaJMOMAasiK M pacCUMTaTh TOYHBIE JaH-
HbIE TPAEKTOPUHU €ro 1BuxkeHus. [LltaHnpoBasiochk 31O cAeaTh A0
2020 rona. Poccust morma Obl muaupoBath B 3ToM Borpoce. Ho
9TOT MPOEKT TOTOBWJICS Ha IMJIaT(hOpMe KOCMUYECKOTO armapara
«Pob6oc-I'pyHT», KOTOPBIH, KaK U3BECTHO, MOTeprie Kpax. [1po-
JOJDKAIOTCS JIM pa3pabOTKK B 3TOM HampasieHnd, B Pockocmoce
MHE TaK U HE OTBETHUJIN.

Mexay TeM KOCMHYECKHe KaracTpodbl — 3TO HE TMMOTe3a.
Onu yxe npoucxoguy. B Tom uuciie u B Hamerd ConHEYHON
CHCTEME.

B 1994 romy actpoHOMBI HaOmMoOOaM, Kak KYyCKM KOMETBI
cronkHymch ¢ FOnurepom. Cuna B3pbiBa coctaBuia 40 MuLIU-



OHOB METaTOHH B TPOTWJIOBOM 3KBUBaJIeHTe. Ho o1Ha U3 cambIx
CTpalHbIX KaTacTpod B Hawer CoTHEYHOM CUCTEME ITPOU301IIA
ropazzo Onmxke Kk 3emie. A uMeHHO — Ha Mapce.

I'eosor Anexkcanap IlopTtHOB yBepeH: «Mapc 0o kama-
cmpoghvl Obin noxodc Ha 3emaro. Tam dvira boeamas ammocge-
pa c obuuem KUcaopooad, ¢ 3eAeHol mpasoti, 0epesbsiMu, ¢ OKea-
HAaMU, KOMopble ceiuac 3amep3au, 60U 8 COCMAE 6eUHOI Mep3-
snomul Ha Mapce».

B komeknmu Anexcanapa I[TopTHOBa ecTh HEOOBIYHBIA IKC-
noHar. I'eosnor roBopur: «umenno makoeé Ha owyns cam Mapc.
Imo mazeemum — no cymu, OObIMHASL PHCABUUHA, HO CO CBOLL-
CMeamu MazHuma».

YroObl mopoyia crajia MarHUTHOM, HEOOXOIMMa OYeHb BBICO-
Kas Temreparypa. DT1oT marreMut npuseseH I loproBsiv u3 Bo-
crouyHoit Cubupy, c Ilonuraiickoro kparepa — MecTa najeHus
Meteoputa. Ta 3eMHass katacTpoa — MUHU-MOJEIb MapCUaH-
CKOM.

Aunexkcanap IMopTHOB pacckasbiBaet: «A dymaro, umo y
Mapca 6v1.10 no Kpatineii Mmepe mpu cnymuukd, i 3mom mpemul
CnYmMHUK 51 npeoaazaio Hasvleams Tanamoc, mo ecmv Cmepneo.
On npoxooun eue Hudice Podoca u pyxuya Ha Mapc».

[Mocne karactpodb Mapc B OyKBaJIBHOM CMBICTIE 3apXKaBell.
DTO MPOU3OIILIO U3-32 TOTO, YTO B IOBEPXHOCTHBIX CIIOSIX COAEP-
’KaJoch kene3o, a B armocgepe Obu10 MHOTO KHciopoaa. Kuc-
JIOpO, MOT 00pa30BaThCsl TONBKO B Iporiecce (POTOCUHTE3A — a
3TO MPAMOE JI0KA3aTeIbCTBO MPUCYTCTBUSA KU3HU. CeroaHs Koc-



MHUYECKMMHU afnaparamu, KOTOpble UCCIEAYIOT KPACHYIO IIaHe-
Ty, C/IeJIaHbl COTHU CHUMKOB. M cpeiv HUX eCTh MO-HACTOSIIEMY
yauBUTENbHBIE. CTpaHHBIE MUPAMUIBL, IOPOTH WM CKYJIBITYPhI
KAKUX-TO CYIIECTB, IOPA3UTEIBHO MTOX0KMX HA 3€MHBIE. . .

6 aBrycra 2012 roga Mup ¢ 3aMHpaHUeM clieiu 3a uHgopma-
MEN O MOCaJKe ouepeIHoro mapcoxoaa. Curiosity ynaqyHo Mpu-
3emutwiicsl B kparepe ['eia. IMeHHO Tam, IO MHEHUIO YUYEHBbIX,
MOXET OBITh KU3Hb, XOTsI Obl B BU/IE MPOCTEHNIIINX OPraHU3MOB.
Mapcoxon yxe nepeai Ha 3eMJII0 nepBble potorpaduu, B TOM
yucye U [BeTHbIe. VccnenoBaTeny u3yaniy Kax bl X MUJUTH-
METp U OOHApYXWJM CTpaHHble netanu. Kakue-To cersiuecs
00beKThl. UTO 3TO — MbUTh HA OOBEKTHBE WUJIM JIeTaTesIbHbIE arl-
naparel? Y eciiv Ha Mapce 1 B caMOM J1eJie €CTh UCKYCCTBEHHBIE
COOPYKEHHsI, TO KOMY OHU MOTYT MPUHA/IJIeKaTh?

Auexcanjap [loptHoB yBepeH: «Ha Mapce, ouetv 603M0dHcC-
HO, cyujecmayen no03emMHast HCushs. B 2aybunax naanemot naxo-
oumcs yusuauzauus Mapca. IHonvimxu nocadok 3on0oé na Mapc
uacmo 3aKaHuUBAAUCy Heyoauell, u y Habarooameneli co30aea-
N0Cb 6nevamaeHue, ymo MapCUaHcKue 30HObl 3axX6amuleaaUch
nepeo nocaokoui H/10».

Ho criparate Bce HacesieHMe MO 3EMJII0 HEBO3MOXHO. OHHU
MOIJI TIOKMHYTh CBOM OOpPEUeHHBIH JIOM ¥ HalTH CIIaceHue Ha
cocegHen manere... Ha 3emute... Bo3sMoXXHO, MBI — IOTOMKH
Mapcuad. U Tenepb nepes HaMu CTOUT Ta ke 3a/laua — Kak 3alliy-
TUTh CBOW JJOM OT KOCMUYECKOHN KaTtacTpodbl.

CerogHsi M3BECTHO Y€ MOJIMWIIMOHA aCTEPOUJOB B IJIaB-



HOM rosice Mexkay opoutamu Mapca u FOmurepa. U3 Hux Thics-
yn cOmmkaiotes ¢ 3emuieil. YeM 30pue CTaHOBSITCSI TEJIECKOITHI,
TeM CTpaillHee OT JIeTAIMX Ha Hac yrpo3. Hanpumep, y rpanuit
ConHevHO CUCTEMBI, IO OLIEHKaM aCTPOHOMOB, COCPEJOTOYEHO
npumepHO 120 MUIIIMApIOB KOMETHBIX AAEp. DTO rae-1o no 20
HITYK Ha ayury HacesneHnust 3emud. Ho gaxke camble MOIIIHBIE Te-
JIECKOIIBI HE MOT'YT BCE PasriisiieTh. Bo-miepBbIX, THEM OHU HE pa-
60T1aioT. Bo-BTOpBIX, MOTYT HE 3aMETUTh YIPO3Y, €C/IM OHA UJET
Ha 3eMJ110 co cTopoHbl CoJHIIA.

PacckaspiBaeT Beaymmili Hay4YHblil coTpyaHuK UHcTHTY-
ta actpoHomun PAH OJuer MaJjkos:

«ConHye chenum Hauwiy menecKkonvl, U 8 KAKOM-mo CeKmaope
okono Connya mvl nPOCmo He Modxicem Habarodamo. Mol omkpbi-
eau acmepouovl, KOmopbvle NPOXOOUNU MUMO 3eMAU, Mbl OM-
Kpbleanu ux yoice Ha yxoosauux opoumax. To ecmv mvl cmom-
PUM, KaK Om 3emau yxooum acmepouo, KOmopbwlii npouten oueHsb
0auU3K0, HO OH wen co cmoporvl Connya, Mol e20 He gudenu! »

1986 roa. CIIIA BBoasT caHkimu npotuB Jlusuu. B Hemene
TIOTBITKA TOCYAAPCTBEHHOTO MEPEBOPOTA TPUBOJUT K TPaKIaH-
ckoil BoiHe. Pepomouusa Ha Pununnunax. oyt nereHnapHsie
nieperoBopsl ['opbaueBa ¢ PeiiranoMm. B 310 Bpems criermanuct
HIIO JlaBoukrHa AHaTonuii 3alleB MUMIIET JOKJIAIHYIO 3aluc-
Ky B LIK KIICC: ounuTtech, ectb mpo0ieMbl ocepbe3Hei!

HNupexktop IleHTpa miaHeTapHo# 3alUTHI AHATOJINH
3aiileB pacCcKa3bIBAET:

«Cettuac mvl 8padxcoyem opye ¢ Opy2om, HO 8e0b eChib BHEUHUIL



8paz — acmepouoHo-KoMemHast onacHocmo. Texnonozuu npumep-
HO me Jice: OOHAPYIHCUMb, 8030€LICIB08AMb, OMKAOHUMb, DA3PY-
wumo 06vekm. M 3mo meHsi HamonKHya0, cOOCMEEHHO, HA MO,
UMoobL SMUM 3AHUMAMBCS».

ITo muenuio AHatosus 3aiiieBa, 31€Ch, Kak B BOEHHOM JIEJIE,
HY>KHO CO3/1aBaTh SIIEJOHbI UIAHETAPHOU 3amuThl. Ha «1annb-
HUX pyOekax» — IepexBaThiBaTh OnacHble 00beKThl. Ha «Ommxk-
HUX» — 9BAKYHPOBATb JIOJEH.

[To unee cosnmateneit LleHTpa myiaHeTapHOW 3alllATHI, CTOUT
HEMEIEHHO 3aITyCTHUTh CITyXKObI, KOTOpBIE OyIyT OOHApYXKUBATh
OTacHble OOBEKTHI, JABaTh TOUHBI MPOTHO3 padioHa TMaJeHUs,
MOIITHOCTH B3pbIBa U MocencTBUil. U syuiiie He ToibKo HaOIo-
JaTh UX ¢ 3eMJIM, HO U OTCJIEKUBATh B KOCMOCE.

OnHaKo TOKa BCE 3TU Mephl OCTalTCs Ha Oymare. Mexmy
TeM CIHUCOK OOBEKTOB, yrpoxawoimx Ham u3 Kocmoca, Tomb-
KO pacteT. U «B MepBbIX CTPOKAX» HAXOMATCS KOMETHI — caMble
HEyIpaBJisieMble KOCMUUECKHE TeIa.

Ha 3agBopkax CoJHEYHOU CHUCTEMbl HAXOAMTCS LIEbIA KO-
METHBI pe3epByap — oOnako Oopra. [To cyTu, 310 «CcBasIKa»
CTPOMTENILHOIO MYycCOpa, KOTOPbIA OcTajcs nocie ¢GopMUpoBa-
HUS1 OOJIBIINX TUIAHET. DT KOMEThI HECYT He TOJILKO TIEPBUYHOE
BerecTBO COJTHEUHOU CUCTEMBI, HO M PEAJIbHYIO YIPO3y 3eMJIE.

CeHCallMOHHYIO0 BEPCUIO BBIJIBUHY/IN CpPa3y HECKOJBbKO yue-
HBIX U3 pa3HbIX CTpaH. TYHI'yCCKMII METEOPUT Ha CaMOM [Iesie
OBbLIT KOMETOM, KOTOpast pazorpenach B armocdepe 3emiu. Morii-
HOCTb B3pbIBa COOTBETCTBOBAJIA SHEPIUM CaMOM MOLTHOM BOJO-



pomHou O0oMOBI. YaapHasi BOJHA ABaK/Ibl OOOTHYJIA HAITy ILjIa-
Hery. O4eBUIIBI PacCKa3bIBAIOT, YTO Jake B JIOHJOHE HOUBIO
OBUIO TaK CBETJIO, YTO YMTAIM ra3ethl. Ho Majio KTo 3HaeT, 4To
eclii Obl TYHTYCCKOE€ KOMHYECKOe TeJIo OrMo3Jaio Ha 4 Jaca, He
obu10 Ob1 Cankt-IlerepOypra! OHo ynasno B Cubupu, 1 cnenua-
Juct nmo acrepougam IlyiakoBckoi oocepBaTopun Cepreii
CMHPHOB J10 CUX TIOP XPAHUT MacXaJIbHOE SIIIO C N300paXKeH!-
€M 3Be3/I0ueTa, KOTOpOe C JIETCTBA YBJEKJIO €ro aCTPOHOMMUEH.
Ho Teneps ci10Ba «aCTepOUI» M «KOMETA» OH JJABHO HE CBA3bIBA-
er ¢ iupuKoi. CMUPHOB — OIMH U3 Pa3padOTIYNKOB YHUKATBHOM
MIPOrpamMMBbl, KOTOpast BKJIIOYAET acTEPOUIHYI0 0a3y JTaHHBIX.

PacckasbiBaer Cepreit CMUpPHOB:

«Ha opoume KOnumepa, eénepedu nezo na 60 2padycos, 08u-
JHcemcs KpacHoe oonaxko men. Imo mak Hazvleaemvle epexu. Ha
60 zpaoycos omcmasas om FOnumepa, 0suzaromcsi mposiHybl.
To ecmb acmporombl 002080PUNUCH MHOZOUUCNEHHbIE 00BEKNbL
MOl uacmu nNosica acmepoud08 HA3vl8ANMb NO UMEHAM 2ePOe8
Tposinckoii 8oliHbL Mpex ¢ NONOBUHOL MblCsUeNemHell OABHOCU.
U ¢ [1yaxosckoii obocepsamopuu, 8 mom uuce u npu Moem yua-
cmuu, U3YUaNcs eue 0OOUH OUeHb UHMEPECHBI KAACC 00eKmoe
— acmepouonvt cemeiicmea I unvovl. Imom Kaacc onacer mem,
UMo ¢ NOMOWLIO MPAHCMUCCUL, KOMOPAsL 603HUKAEM U3-3a M3~
eomenust Connya u FOnumepa, acmepoudvt nepebpacvisaem 6
okpecmnocmu 3emau. Heckonvko nem nazao oykeanvio nepeo
scmpeueli ¢ 3emaell Yoaroch 3auKcuposantb HECKOALKO 0ecsin-
K08 Kaopo8 Ha Mampuuy Hautezo nyakoeckozo meneckona. Ha-



W HabAIOeHUsL eMecme ¢ HADNOO0EHUSMU, COCAAHHbIMU 8 OpY-
2UX CIMPAHAx, NOMO2AU MOYHO NOKA3AMb, KYOd OH Ynaoent».

Boeing 757 — maccaxupckuil y3ko(pro3easiKHbIN caMoJIeT 15
MapIIpyTOB CpeIHEN TaTbHOCTU, TPOU3BOAUBIIIMIICS aMepUKaH-
ckoii komnanueit Boeing ¢ 1982 no 2004 ron

CesepHast Adppuka, Cynan. Ha Mecto mageHus acrepouaa oT-
MIPABUJIACH SKCIIETUITHS TIOf] PYKOBOACTBOM yueHbiX. Korna yBu-
JIeJIF OCKOJIKHM Pa3MepPOM C KOpaoIib, BOCKJIMKHYJIU: XOPOIIIO, YTO
9TO CJIyYUJIOCh B mmycThiHe ! Hartia rjjaHeTa HanmvkaHa OrnacHbIMU
00bEKTAMM: XMMHUUYECKHEe KOMOWHATBI, BOAOXPAHWIIUINA, aTOM-
Hble 00beKTHl. [lameHue gaxke HeOOJBIION0O KOCMHUYECKOIO Te-
Jla MOXET CTaTh CIIUYKOW, MOMKUTAIONIEeH (DUTHIIb CMEPTOHOC-



HOU O0MOBI. CJIO)XHO TIOBEPUTH, HO Jlake Oe300MIHBIN METeop
CIOCOOEH CITPOBOIMPOBATH TOCYIAPCTBEHHBIN KOH(PIUKT. Mex-
oy teM B 1972 rogy, korga 80-MeTpoBBbIA acTEpOU MPOJETeNn
npsMO HaJ, AMEpPHUKON, KaHadIIbl MOAYMAJIH, YTO 9TO COBETCKAs
OOErooBKa.

Takue cirydaun He penkocTs U B Hate BpeMs. B 2002 rony nu-
JIOTBI U3panJIbCKOro «bonHra-757», mposneraBuiero Hajl YKpau-
HOM, ObUTH B yKace — ux oOcTpenuBaioT 3eHuTuuku! Tlozxe BbI-
SACHWJIOCH, YTO 9TO OBUI JIETAIINHN U3 KOCMOca OOJIHI.

Botina uzet u Ha opourte. 10 depans 2009 roga kocmuye-
ckuii anmapar «puanym-33» Bpe3asicsi B pOCCUMCKUI BOEHHBIN
cnyTHUK «Kocmoc-2251». Oba pa3ounuck. Yaap okaszajics Ta-
KHMM, YTO OOJIOMKH O0Opa30Bajii Ha OpOUTE IEJbI POl KOCMH-
yeckoro mycopa: «Mpuguym» Becun 600 kunorpammoB, «Koc-
MOC» — TOHHY.

«[Ipuuem smom poii 06A0MKO8 NOCHENEeHHO N0 Oelicmeuem
2PaBUMAYUOHHO20 NOASL BeMAU ewe U pacnon3aemces no opou-
me, — paccKkasblBaeT KaHAMIAAT (hU3HKO-MaTeMaTH4eCKHX
HayK, Hay4HbIi coTpyaHuKk Unctutyra acrponomuu PAH
Hmutpuiit KononoB. — 1 smo yowce He poti, a 0yonuk no eceii
opoume, mo echv OH 3aKpPbleaem 04eHb OONLUYI0 00NACTTbY.

Mo nanHbM Pockocmoca, B HacTosiIiee BpeMst Ha OpOuTe Ha-
xonutca oonee 13,5 TeicA4M 0OBEKTOB OOIEN MACCOU MO4TH 6
Thicsiu TOHH. Korzma ycrenu tak 3amycoputh KocMoc? YueHbie
TOBOPSIT, YTO 3TO MPOMYKT O0Jiee YeThIpeX C MOJIOBUHOM ThICSY
3aIyCKOB M OKOJIO 250 OpOUTAIbHBIX pa3pyIIeHUI 3aITyIeHHbIX



annapaTos.

«Ham msdiceno ckopo 6yoem 3anyckame cnymuuku, nomo-
MY Umo He OCmaemcsi C60000H020 mecma, — Kairyercs JIMutpuii
KoHOHOB. — M ecau Huskue opbumol ewje camoouumaromces, mo
ecmb CNYMHUKU NOCMENEHHO C HUX CX00sim U nadarom Ha 3em-
10, NO bonbueli uacmu c2opas 8 ammocghepe, Mo 8blCoKUe opou-
mbl, makue, Kak, HanpuMep, 2e0CMayUOHApHAs 00nacmv, Xpa-
HAM 3MON MYCOpP O4€eHb 00N20».

VimeHHO B 3TO¥ 00/1aCTH HAXOAATCS peTpaHcasaTopbl. OTHAKO
MYCOP T'PO3UT HE TOJIBKO CPHIBOM TesieBelanusi. OObeKThl MOTYT
BXOIUTh B arMocgepy co ckopocThio okono 20 000 kM B yac.
Pa3mepsl — OT TEHHUCHOIO Msya JJO MACCAXUPCKOro aBTodyca.
Bonbinas yacth cropaer B armocgepe, HO OCTaBIIMECS HECYTCS
K 3eMie KaK MeTaJUTMUecKuid 10Xkb. [loka «kiamouie» 3Tux
o0sioMKoB Haxonutcsl B Tuxom okeane. Ho yxe ceifuac yueHbie
KOHCTaTUPYIOT: BEPOSATHOCTb NAJIEHN ] KOCMUYECKOr0 MycOpa Ha
JKWJIble PAOHBI B 5 pa3 BbIILIE, YEM yrpo3a OT METEOpUTa.

AuBape 1978 roma. Ha Teppuropuio Kanaae! ynan coBeTckum
CIyTHUK-IIMUOH «KocMoc-954» ¢ sizepHbIM peakTopoM Ha 60p-
Ty. Torna HUKTO He MOruod, HO 3TO BHI3BAJIO PAIMOAKTUBHOE 3a-
pakeHre MECTHOCTH ILI0MIAIbI0 OKOJI0 100 ThICSAY KUJIOMETPOB.

B paiionax, rje nagaa 00JIOMKH CITyTHUKOB, HEKOTOPBIE KO-
JIOTY HAYMHAIOT OMTH TpeBory. Y peku Bamku B cene Epreiv 3a-
6oJ1es1 JIEKO30M KPYIHBII poraTelil ckoT. BeTepuHapHas ciyx-
6a cBs3ana 310 ¢ BUpycamMu. Ho MecTHbIi 9KoJI0r HacTauBai —
BCE 3TO MOCJIECTBUE IPOHUKHOBEHUS B ITIOYBY PaJIMOHYKJINIOB



OT SIJIEPHOTO CITyTHUKA ¢ KocMoipoMa «Iiecerk», KOTOpbIi pa3-
ouscs 3aeck B 60-x rogax. Ho jmokazate 310 eMy Tak v He yaa-
JIOCh.

...1 masg 1006 roga. Kuraiickue u apaOCKre acCTpOHOMBI Jie-
JIAIOT 3aIMch — Ha HeOe MosIBIIIach sipyaiinas 3se3ia! Ee BugHO
HEBOOPYKEHHBIM IJIa30M JIake Ha THeBHOM Hebe. [1o3xke yueHbie
OTKPOIOT HEBEPOSTHOE — ITO ObUT B3PHIB CBEpXHOBOM! B Kkara-
Jore CBEepXx3BYKOBbIX OHA 3aperucTpupoBaHa noja Homepom SN
1006. B ator MOMeHT ee cBeT ObLT sipue cBeTa Bcex 3Be3l. Mc-
CJIeIOBATENIA TIOCYMTAIIHU, UTO B Hamlel ['ajakTke Takast BCIIbIII-
ka ciydaetrcs pas3 B 30 ner. [orpsciiiee acTpOHOMOB 3pesuiie
B TIoC/IeiHMI pa3 HaOmoaanu B 1987 rony B Bonbiiom Maren-
nanoBom O6mnake. JIo cieayomiero B3pbiBa, €CIM BEPUTh pacue-
TaM, ocTajioch HeMHoro. Eciu cBepxHOBasi 3Be37a BCIIBIXHET B
okpectHocTH CojHIla, ¢ 3emii cHeceT aTMocdepy U Hallla 1ia-
HETa CTOPHUT.

PacckazpiBaeT JOKTOP (PU3MKO-MaTeMaTHYECKUX HAYK,
HAYYHbII cOTPpyAHNK MHCTUTYTA sAZIePHBIX HCCIAET0BAHUI
PAH Bsiuecaas /lokyuaes:

«Haubonee nooxoosuum kanouoamom Ha ponb C8EpXHOBOL,
KOmopas. 830peemcsi OYK6aNbHO 80M-80M, Celvac SGAsemcs
36e30a bemenveeiize 6 cozee3ouu Opuona. OHa OueHb XOpouio
BUOHA NEMOM HA HOYHOM Hebe, a 3UMOTL — Ha 8euepHem Hede, MO
O00HA U3 SAPKUX 36€30 co36e30ust Opuora. Imo c6epxKpacHwlii 2u-
2aHm, KOMopbwlil HAX00UMCs 8 CMaoul OKOHUAHUSL CBO€ll HCUZHU
— 6 cmaouu, Ko2oa oH 6om-eom e3opeemcsi. Ho mournocmu smo-



20 83pbléa NPeocKa3amsb He803MONCHO. Mo MOodHcem npousonmu
3aempa, a modxcem uepe3 10 moicsu nem».

CeHcallMOHHOE OTKPBITHE CEAIN yUeHbIe C TIOMOIIBIO ame-
PUKAHCKOTO KOCMUYECKOTO Telleckorna «Xa00m»: mo Haieit [a-
JIAKTUKE CTPEMUTEIbHO MUMTCSI YepHasi Ablpa! DTOT MOHCTp U3
co3Be3auss CKOpNHMOHA MOCTOSTHHO YBEJIMYMBAET CBOIO MaccCy,
noeyiast 3Be3/1bl. [1oka uto yepHasi [pIpa HAXOMUTCS Ha Oe30rac-
HOM PACCTOSIHUM OT 3eMJIM — NopsiAKa 6—9 ThICSY CBETOBBIX JIET.
Ho 1 ckopocTh y KOCMUYECKOr0 YyIOBUIIA TOXKE BIIEYATIISTIONIAs
— 400 TBICSY KMJIOMETPOB B 4ac. Tak 4To ecim ero Kypc He u3-
MEHHUTCS, Kora-HUOYIb YepHast pipa otodenaet ComHIeM, a 3a-
OJHO Y HaMHU.

PacckasbiBaeT HayuHblil cOTpPYAHUK ['ocygapcTBeHHOro
acTpoHomuyeckoro uacruryra umenu lllrepudepra Baa-
qumvup Cypaus:

«Ecau uepnas ovipa noootioem k 3emne, mo oHa ceoeli zpa-
sumauueri npocmo pasopeem ee, coenaem U3 Hee Kyuy KamHel,
2asa, U NAaHema nepecmanem cyuwecmeosamso. B npunyune smo
B03MOMNCHO».

B npoiiiom rogy acTpoHOMBI 3aCTajld YEPHYIO AbIpY Ha Me-
cTe mpecryrvieHus. Bee mpoucxoauso, Kak B (pUiibMe y:KacoB.
CHauana MoIIHasl TpaBUTAIMsI COPBaJia CO 3BE3/bl BOAOPOIHYIO
000JI0UKY, TMOTOM 3arjioTU/Ia KPACHOTO TMTaHTa B MIUIMOH pa3
MaccuBHel ComHita! CBoero poaa «Tparesa» 3aHsiia ToJroja.

Kak BO3HMKAIOT YepHbIE AbIPbl U OTKYJA Y HUX TAKON «3Bep-
CKUU ammeTuT»? YdeHble OOBSICHSIOT 3TO TaK: YEpHOW JBIPO



MOXET OBITh BCE UTO YTOJHO, €C/IM 3TO CXKAaTh JI0 OUYEHb MaJIbIX
pasmepoB. Hanpumep, eciiv ymeHbIIUTh 3eMITI0 A0 JUameTpa 2
cantumeTpa. Korga «ymupaer» 3Be3qa U B HEll 3aKaHYMBAETCS
TOIUIMBO, NMOOEKAAeT cuiia rpaBuTaiiui. OHa OBICTPO «CXJIOMbI-
BaeT» 3Be3y. [lomydaercs 0OBEKT MPUMEPHO TAKOM K€ MAaCCHhI,
TOJIBKO Pa3MEpPOM rOpas3/io MEHbIIE. JTO U €CTh YepHas AbIpa.
Jlaibilie OHa Kak MbUIECOC MOTTIONIAET BCe Ha CBOEM My TH. UTOOBI
n30eKarh ee MPUTSKEHUS, OOBEKT JOJIKEeH JIBUTAThCS CO CKOPO-
CTBIO OOJIBIIIEH, YeM CKOpOCTh cBeTa. Ho 310 hrizmyecku HeBO3-
MOJKHO.

N3 yepHOUN JbIpbl HE MOXKET YJIETETh HUKaKasi 4acTUIA: HU
JIEKTPOH, HU MPOTOH, HY J1a’Ke YaCTHUIIbl CBETA — (DOTOHBI, IBU-
JKYILMECS] C OTPOMHOM CKOPOCTBIO. A pa3 CBET U3 HUX HE BBIXO-
JUT, Mbl BOCIIPUHMMAEM HX KaK MacCCHBHbBIE, HO HEBUIUMBIE Te-
na. Bee, 4TO majaer Ha YepHyIO ObIPY, TaM U OCTaercs, a BEp-
HYTbCS1 HIYETO HE MOJKET.

Ecnu uepnas apipa npuonusutcs K COMHEYHOW CUCTEME, 9TO
MOXET U3MEHUTh OPOUTHI IIaHeT. B neHTpe Hamel [anaktuku
HAaXoauTCsl cBepxOoblnas yepHas jabipa. [1ynkoBckue acTpoHo-
MBI oIpesienu ee B 4 muinoHa mace ComnHia.

ACTpPOHOMBI YCITOKaMBAIOT: 3Ta Ye€pHasi Ablpa HUKOIa He I0-
KUHET LeHTp [anakTuku.

Ecnn acTpoHOMBI He OIIMOIUCh C pacue€TaMy Macchl YEPHOM
JbIPBL, TO yUEHbIE JIMILb 3a(PUKCUPYIOT BCIIBIIKY. A eciiv HeT? B
TeX TrajlaKTUKaX, IA€ YEPHbIE JbIPbl JOCTUTAIOT MacChl B MUJUIU-
apapl Macc ComHIIa, TPOUCXOAAT HACTOAIIME KaTtacTpodsl. Yep-



HbIE AbIPbl BHICTPEIUBAIOT TOHKUM JIy4YOM B ITPOM3BOJILHOM Ha-
MpaBJIeHUH, U MECTO, KyJa MOMaJeT 3TOT JIyd PEHTI€HOBCKUX
Y raMMa-KBaHTOB, OU€Hb KECTKUX, OYEHb OMACHBIX, MOXET TO-
CTpajiaTh.

B mnocnenHee Bpemsi pacHIMPUIIOCh «CEMEWCTBO» UEPHBIX
abIp. HekoTtopble ydeHble NpearnosnaraioTt, 4ro 14 Muumapios
JIeT TOMY Ha3aji, cpasy rnocje boabiioro B3pbiBa, BO3HUKIN MUK-
POCKOIMMYECKHE YEPHBIE IIPbl JUAMETPOM MeHbIlle atoMa. Be-
IIECTBO JIaKe TaKOW KPOIIEYHOM AbIPbI HACTOJIBKO TJIOTHOE, YTO
OHa MOXET BECUTh KaK CTOMETPOBBIN aCTEpPOU — MUJLIHAP/IBI
TOHH!

[loka yueHble BUIAT TOJIBKO, KAK MUK POCKOITUYECKUE YEPHBIE
apipsl Bpesatorcst B Connile. Bo Bpemst nonoOHbix «ITTI» oHO
HAYMHAET cJierka BUOpupoBaTh. OIHAKO HEKOTOPbIe MPUOOPHI HA
3emuie pukcupyor chepruueckue BoJHbBL. OHU HE MOXOXKM Ha
T€, YTO BO3HUKAIOT MpU 3eMJIeTpsiceHusX. UTo, eciiu nepBUYHbIE
YepHbIE JIbIPbI YK€ HACKBO3b MPOIIMBAIOT IUIAHETY ?

...Ha mopore ceHcarnyu oka3aanch pOCCHICKUE yYUeHble Ona-
rofgapsi muccuu «Panoactpon». 27 JenecTKoB FTMraHTCKOTO Te-
Jeckona OOpO3AST MPOCTPAHCTBO MpakThyecku 1o Jlynsl. Hu-
Yero 1mogoOHoro B Mupe eie He Obuto! «CriekTp-P» mMoxker 1o-
JIy4aTh JIeTAJIbHbIE U300pakeHrst 00bEKTOB, KOTOPbIe HUKTO HU-
KOI/1a He BUJIEIL.

PacckasbiBaer rimaBubiil kKoHCTpykTOop HITO C. A. JIaBou-
kuHa Baaguvup BoObimkun:

«OcobeHHOCMbIO 31020 NPOEKMA A6UNOCL MO, YIMO Annapam



HYJICHO ObLIO 8bIBeCMU HA MAKYIO OPOUmMy, Unmoodbl OHA B3AUMO-
Oeticmeosana ¢ Jlynoii. Imo no3eonsno, ¢ 0OHO CMOpPOHbL, Me-
HSMb napamempol opouUmvl U ee HaAKAOHeHUe. 3a cuem 3mozo
ocyuwecmensiemcs 6onee 0emanbHoe UCCAe008AHUE UHMePeCYIO-
uez0 8ac 0OvBEKMa».

DTOT YHUKAJIBHBIM NPOEKT eme B 70-x 3agymMan akageMHK
Huxkonait Kapaammos. «Paguoactpon» nepeBepHeT npeacranie-
Hus 0 Beenennoi, yBepeH oH. Tesneckor ¢ HeBUIaHHOW TOYHO-
CTBIO 3aIJISIHET JaXe B YEPHBIE JIBIPHI.

PacckasbiBaer Hukousain Kapaamos, pykoBoaureb AcT-
POHOMHUYECKOTO IeHTPa (pM3U4eCKOro HHCTUTYTAa HMEHH
JleOGeneBa:

«Mbl Hadeemcs, wmo mvl NPUOAUSUMCS. K MAK HA3LIBAEMOMY
2opuzonmy coovimuii. I opuzonm cobvimuii —3mo ma cghepa 6o-
KpYe uepHoli Obipbl, 20e NA0ArOWUIL 8 4epHYIo ObIPYy 00eKm 00N~
JtceH ucuesnymo. Tam ouensb cunvHas epasumanusi, Mo2ym Oolmo
8CsIKUE HEOObIUHbBIE CEOLICIBA ANO020 00BEMA BOKPY2 UePHOU Obl-
pol».

Vike ceffuac yueHbIil caeasl CeHCAIIMOHHOE TIPEATOIOKeHHE.
YepHble IbIPHI HA CAMOM JIeJie MOTYT ObITh HE YEPHBIMU JIbIPAMH,
a KPOTOBBIMU HOpaMH !

PacckaspiBaer Hukoaait Kapaamos:

«Ecau 36e30a nadaem 6 uepHyto Obipy, Mo OHA NOCMENEHHO
ucuesaem. A 6om ecau oHa nadaem 8 KPOmosyro Hopy, Mo OHA He
ucuesrem. OHa uymo-uymsv NOKPACHeem, d NOMOM ONsiMb CMa-
Hem HOPMAAbHOU. Dmo Hekas mpyoouka, Komopasl Cés3vléd-



em OaHHoe MeCmo Haulezo NPOCMPAHCMEa ¢ Opyeum nPOCmpan-
CMBOM, uepe3 KOmopoe MOX4Cen NPOXOOUNb 6eULeCeo.

KporoBast HOpa 3aTsaruBaeT OObeKTHl Haied BceneHHo#, a
«BBITIJIEBBIBAET» — uykue! UTo MOXkeT U3 Hee BbIUTH, TOKa Ja-
e CJI0KHO npeAcTaBuTh. Ho yueHble He MCKIII0UAlOT — «CTpaH-
HUKW» U3 9yxoi Bcenennoir MoryTt ObTh onacHsl. Ho Ml 1 ca-
MU MOXEM YTOJIUTh B 4yKylo BceneHHylo, eciy HaJleTUM Ha Tak
Ha3bIBAEMYIO JIOMEHHYIO CTEHKY — MIEPEropojKy Mexy BceneH-
HBIMU.

Bsiuecaas /lokyyaeB npoiosKaer:

«3Imu domenHvle cmeHKu, omoeasiioujue ooHy Bcenennyro om
OpYeoii, 08UINCYMCS C PEASMUBUCIICKUMU CKOPOCMAMU, NOPLOKA
ckopocmu ceéema. Ecmu ouenv manenvKuil wanc, umo Mol Hcuem
Ha kparo Haweli Bceaennoti. 1 mozoa 6 110001 Momenm makas
OOMEHHAs1 CMEHKA HA HAC HAAemUM, U Mbl MZHOBEHHO ceopum. M
3HAUUM, eOUHCMBEHHDI YCNOKAUBAIOUWUTI MOMEHM, Umo Oydem
He OONbHO, NOMOMY UMO MO NPOUBOLIOENT MZHOBEHHO».

[lo BceneHHOM CO CKOPOCTBIO CBETa HOCUTCSI KOCMHYECKast
CTpPYyHa, CMETAIOIasl BCE HA CBOEM ITyTHU, MPEATIOIOKIIN KOCMO-
noru. CTpyHa MorJia BOSHUKHYTh Kak JiepeKT rnmpu oOpa3oBaHUN
Bcenennoil. EnuHCTBEHHBIN IIAHC €€ 3aMeTUTh — KOTJja OHA TPU-
OMM3UTCS Y MCKA3UT JIyur cBeTa. M300pakeHnst 0ObEKTOB 3a Het
HAYHYT pa3aBauBaThCs. DTO OyJeT MOC/e/IHee, YTO YBUAAT acT-
POHOMBI.

PacckasbiBaer Bsauecaas /lokyuaes:

«[Iponem xocmuueckoii cmpynvt oausu Semau uau Connua



Modicenm He Mo 4mo mam naarnemy 3emast YHUUMONCUmn, Mo-
acem cnecmu u Coanue yeauxom!»

...ABryct 2007 roga. OpOutasnbHblil Teneckon «Cnutuep»
(pukcupyer camylo KpyIHYIO MEKTalaKTUUECKYIO KaTacTpogy —
CIIMSIHME YEThIpeX TaJlakTUK B OJHY. YUEHbIE [Ie/al0T CeHcalll-
OHHOE 3a5IBJICHUE — TO K€ CaMO€ MOXKET IPOU30MTH ¢ Haieu [ a-
nakTukoil. bosee toro — cronkHoBeHrue CONHEYHON CUCTEMBI C
TymanHOCTBIO AHIpOMe[IB HeM30ekHO! Vike cefiuac 9TH rajiak-
THKHU, KaK [IBa OTPOMHBIX IKCIIPecca, HECYTCsl HABCTpeuy JIpyr
ApYTY.

ACTPOHOMBI U3MEPUIIH, C KAKOM ke CKOPOCThIO JBM:KeTCs Ty-
MaHHOCTb AHAPOME[Ibl, 3Ta TUTAHTCKAasl CIIMPAJIbHAS TAIAKTUKA,
pasa B 2 o Macce 6osbinas, yem Hara. Okas3anoch, YTO OHa IMPH-
omkaetcsi. VI JOBOJIBHO OBICTPO: HECETCSI Ha HAC CO CKOPOCTHIO
120 KM B CEeKyHIy.

Yro Oyzer, Korjia ralakTUKU BCTPETATCs1? ACTPOHOMBI PUCY-
10T HEBEPOSITHYIO KAPTUHY: TAJAKTUKKU «3alENATCs» CHUPaATb-
HBIMM pyKaBamu. VX sapa mpoiyT Jpyr OT Apyra Ha paccro-
SIHUM TIapbl COTEH ThICSIY CBETOBbIX JieT. Ho 3Toro paccrosinus
XBaTUT, YTOObl OHU 3aKPYTUJIUCh B CMEPTEJIbHON IPaBUTAIIUOH-
HoW crimpayii. CynepMaccUBHbIE YE€pHbIE AbIPbl U3 LIEHTPOB Ia-
JIAKTUK COE/IMHSATCS B O/IHY MACCUBHYIO YepHYIo J1blpy. OHH cTa-
HYT aKTUBHOM TaJIAKTUYECKOW «IIeUKOW», KoTopas Oyaer oopa-
30BBIBaTh 3B€3/1bl. Takol «BajibC» TIaHET BHITONKHET COJTHIIE BO
BHEIIIHMI Opeosl HOBOM rajlakThku Ha paccrostHre 100 000 cBe-
TOBBIX JIET.



Ot10 compkeHne Kak Obl omononut Hamry [amaktuky. OHO
BCTPSIXHET €€, 3aCTaBUT Ta30Bble OOJIaKa Yallle CIIMBAThCS JIPYT
C JIpyroM, oOpa3oBbIBaTh TUTAHTCKUE Ta30BbIe KOMIUIEKCHL. Tam
Oy/lyT poKIaThCsl HOBbIE 3Be3/bl. M MoCie 3TOro CTOIKHOBEHU S
Haia [‘anakTuka npumepHo Ha 1,5—2 MusuIMapaa JIET CTaHeT Kak
Ob1 6osee Mostono. [TosBSITCSI HOBBIE SIpKUE 3BE3/IbI, OHA CTAHET
KpacuBee Ha HEKOTOPOE BpeMsl, HO IMIOTOM OISATh YCTIOKOUTCSI.

HoBylo ranaktuky actpoHoMsl HazBaiu Miieunomena. Ho ko-
I71a OHa 00pazyeTcs, 3eMJIH yke MOKeT He ObiTh. Beb Hania ra-
HeTa MOCTOSIHHO HAXOAUTCS B OMAacHOCTH. TONBKO 3a MOCeAHne
3 royia e 4yjioM yauioch u30eKarh CTOJIKHOBEHUSI C HEOECHBIMU
TesamMu, o011as Macca KOTOPbIX COCTABJISIET OKOJIO OJHOTO MUJI-
noHa ToHH! Ul XOTs CTONKHOBEHME TaJIaKTHK HEM30EKHO, Pay-
€T OJTHO — CJIYYMTCs 9TO JIUIIb Yepe3 YeTbipe MILIHAp/a JIET.

O Biussauu CosHila Ha 3eMITI0 aCTPOHOMBI CY/ISIT TIO U3MEHe-
HUSIM Ha ero noBepxHocTH. Hara 3Be3/1a — 370 orpoMHBIi ra3o-
BBII 1Iap ¥ OAHOBPEMEHHO TEPMOSIIEPHBIN PEaKTop, e MOCTO-
SITHHO TIPOMCXOAAT pasHble mporiecchl. Ha CosHile ObIBAOT MAT-
Ha, BCIIBIIIKY U MeT/Id. VIX nosiBjieHre 03HaYaeT n3MEeHEeHUE Teo-
MarHUTHOM OOCTAaHOBKHU. DTOT MPOTHO3 MOXHO JaTh HAa CYTKU
BIiepel, He OoJiee, MoKa BEIIeCTBO JIONETHT JI0 3eMJIH U BOH3UT-
cs1 B MarHutocepy IIaHeTHI.

MarHuTHOe 1ojie — 3TO 3alIUTHBIA IMOTOK YaCTHUIl, KOTOPBIA
oOpasyeTcsi BpallleHUeM JKeJIE3HOTO sijipa IIaHeThl. MarHurto-
cdepa oTpaxaer ryOUTENbHYI0O KOCMAYECKYIO PAIUAIHIO, BIIPO-
4yeM, He BCIO.



Kommentupyer aupekrop MHCTHTYTA 3€MHOr0 MarHe-
TU3Ma HOHOCepbl U PACIPOCTPAHEHUSI PAUOBOJIH UM.
IIymkoBa Poccuiickoin akagemun Hayk Baagumvup Ky3ne-
1OB:

«Ecau 0bl He 0bl10 8000UWE MAZHUMHOZ0 NOAS, MO He OblAo
Ovl orcuznu. Mot 3naem, nanpumep, Jlyny, 20e mazHummHoeo no-
A1 Hem, mam ecimbo, 603MONCHO, KaKUe-mo MeAKue AHOMAAUU, HO
6ce-maxu ee NOBEPXHOCMb — NPAKMU4ECKU 3mo nolav. [lomomy
umo uden HenoCpPeOCmEeHHOe 83aUMOOeliCmaue CONHEUH020 MU-
pa c nogepxrocmuto. To ecmv uacmuypl CONHEUHOL IHEPeUU BOH-
3aI0MCcsi 8 NOBEPXHOCMb. A K020a ecmb MazHUMHOe noae, OHU
OMKNOHSIOMCS, KaK 8 cayuae 3emau. [lomom, adxcrvim gpakmo-
pom seasiemcest Haauuue ammocgepol. Ona nozaoujaem yaompa-
¢dbuonem, Komopuwlii yousaem 6ce HUB0e, OUEHb OCAAONSIEM €20».

[Tpotnema B ToM, uto CoJHIlE HempeackasyeMo. ACTPOHO-
MbI BBIACJTWIM B KU3HU 3BE€3/1bl YCJIOBHBIN OAMHHAIIATUIETHUI
IIMKJI — OT 3aMUPaHUsI BCeX MPOIIECCOB K Bo3pacTaHuio. Ero rpa-
HUIIBI KOJIEONTIOTCS TUTIOC-MUHYC ABa-Tpu roga. OmHAKO B TO-
cnennre rouel CosiHIle BeJIO ceOsl CIMIIKOM THXO, M COOBITHS
MOTYT TIOWTH TIO IByM BapuaHTaM. B nctopun HaOmoaeHui u3-
BECTEH TaK Ha3bIBaeMblii MUHUMYM Maynpepa, korga Ha ConH-
1€ MOYTH HUYero He npoucxoquio. M keratu, Takoe noBeJeHue
CWJILHO CKa3aJI0Ch Ha KJiuMare 3eMi. MayHaepckuii MUHUMYM
qmicst 70 ner, ¢ 1640 o 1710 roa, korpa Ha CoHile pakThye-
CKM He OBbUIO COJHEUHbIX TsATeH. B 3TOT mepuoxa Ha 3emiie mpo-
M30I1JI0 3HAYUTEIbHOE TIOXOJIOIaHuE.



ComHiie He mipocTo pu3Mvecku BausieT Ha Orocdepy 3emin.
C ero nukyamu CBsI3aHa COLMAJIbHAS aKTMBHOCTb JIIOAEU. DTO
OTKpbUI Asiekcanap YnxkeBCKUM, TeHUAJIbHbIM POCCUMCKUU U CO-
BeTCKUi ydeHblii. OH B IIYTKY Ha3bIBa CeOsl «COMHIIETIOKJIOH-
HUKOM». HayuHble nHTEepechl 0003HAUMI B JIEBATH JIET, YBJIEK-
mch ConHiieM. Bo Beskylo morogy BBIHOCHUJI BO JIBOP TEJIECKOIT
Y 3apUCOBBIBAJ COIHEYHBIE TTSITHA.

YrtoObl 0O0CHOBATH U MOATBEPIUTb CBOU UEH, YNKEBCKOMY
TpeOoBajiCs OONBINON CTaTUCTHUECKU MaTepuan. Okaszanoch,
KOCMHMYECKUE U3TYyYeHUsI BIUSIOT HAa XOJ BCEl UCTOPUMU.

PacckaspiBaer qupekrop UKW PAH JleB 3eJienblit:

«E20 cmamucmuka nokaszeiéana, umo ¢ ConHyem c6sa3aHO
NPAKMuU4ecKy ce: U YUCAEHHOCMb, U MUZPAYUU NONYAUUIL ca-
PaHuU, U 6CNIUKU SNUOEMUUECKUX DONE3HEl, U KONUMeCmE0 aK-
Mo6 HACUAUSL — OH NPOBeA CIAMUCMUKY NO NOAUUEHCKUM OaH-
HbolM 60 DpaHyuu U YOUBUMENLHBLL OOHAPYICUA De3YAbInam,
UMo KOAUUECMB0 HEMOMUBUPOBAHHBIX UHACUN08aHUI 60 PpaH-
UUU CUNBHO KOPPEAUPYem ¢ KOAUUECMBOM CONHEUHBIX NAMEH».

Ho campiM onacHbIM BBIBOIOM YMKeBCKOTo Oblia OOHapy-
’KE€HHAas1 3aKOHOMEPHOCTb — PEBOJIIOLIMU U BOWHBI HA 3€MJIE MPO-
UCXOZISIT B MOMEHTHI Berbiliek Ha ColHIe.

Henutcs cBOMM MHEHMEM BHY4YKa yuyeHoro Mapuna Yu-
JKeBCKas:

«Bce e20 pabomvl ¢ parHux nem 0CHOBbIBANUCH HA CEPLEIHOM
u 2nybouartiviem mamemamuueckom anaauze. OH cneyuanvHo oa-
JHce U3YUAN MAMEMAMUKY U CMamucmuky 6 Obleuem Kommepue-



ckom uHcmumyme, celivac smo Ilexanosckas akaoemusi».

MexyHapoqHBIA KOHTpecC Mo OMO(U3UKE U KOCMUYECKOM
ouonoruy B 1939 roxy B Helo-Vopke Hazsan UnskeBckoro «Jleo-
Hapo na Buaum XX Beka» W BBIIBMHYJ Ha couckanue Hobe-
neBckol npemuu. Ho coBeTckuid yueHsblii oT Hee oTkazascs. Ero
HeE BbIITycKaiu u3 crpanbl — B CoBerckon Poccum npasun Cra-
JIMH. YMKEeBCKOro HaJI0ro OTIPABUIIM B Jlarepsi, a BCE €ro apxu-
BbI OBUTH 3aCEKPEYEHBI.

[MerepOyprckuii acrpocpuszuk Kupuiua ByrycoB 3amerunn
CBSA3b COJIHEYHOU M COLMAIBHOM aKTMBHOCTH CaMOCTOSATENBHO,
crycTsi MHOro JieT. IlepBbIM e10M OH pernin 0OCyAuTh 3TO CO
cBouM HactaBHMKOM Hukonmaem Ko3blpeBbIM — reHuem, Takxke
NOCTPAJIaBIIMM OT PENpPECCUNt:

«A Hukonaro Anekcanoposuuy pacckazan o mom, ymo s Ha-
wen C6s13b MeNHCOY KONeOAHUAMU CONHEMHOU AKMUBHOCU U 8Ce-
Mu kpynHetimumu pesonroyusmu. On mue 206opum: «Monuu, 06
9MOM He HA00 HUKOMY paccKkazvléams, nomomy umo Cmanaun no-
caoun Ceamckozo u Huixcesckozo UMeHHO 3a 3Mo, 3a Mo, YMo
OHU Haw.au Smy céa3b. M mebs nocadsim moice».






Anekcanap JleonnnoBuu YnkeBCKUIA — COBETCKUI yUEHbIH,
O6uohM3MK, OJJVIH U3 OCHOBATeJIell KOCMUYECKOTO €CTECTBO3HA-
HUS, OCHOBOIOJIOXKHUK KOCMHYECKON OHOJOTMM W TeJIMOOHO-
JIOTUH, a3POMOHM(UKALINH, JIEKTPOreMOANHAMUKU, U300peTa-
TeJb, (punocod, NO3T, XyAOKHUK

MbI MOKeM TIPOCTIeNTh, KaK padoTaeT STOT 3aKoH. OCHOBOM
CILYKUT 4-JIETHUI NIEPUOJ], KOTOPbIN YKJIAABIBAETCS B 12-JIETHIO
(pazy. INonublii Kk — 36 €T, U 3T NPOMEKYTKHA B UCTOPUU
BCEr/la OTMEUYEHBI SMOXATBHBIMU COOBITUSIMU. B Hauase 1ukiia
COJTHEYHOU aKTMBHOCTU BCera ObIBAET MEPBbIN IO/l CTOJIETHS.

Bort camble sipkue coObITHS 10 4-I€THUM 1IMKJIAM:

— 1905 — nepBas pycckas peponmonusi, — 1913 — kanyHn Ilep-
BOM MUPOBOY BOVHBI,

— 1917 — Benukas oktsaOpbckas peBomonus, — 1937 — pasrap
penpeccui;

— 1941 — Benukasa OteuecTBeHHast BovHa, — 1985 — Havaso
NIEPECTPOUKU;

— 1993 — KOHCTUTYLIMOHHBIV KPU3HC. . .

W cnenytomuii onachbiii nepuoa — 2013 rog.

...Hame Connue He BeuHo. OHO pacrbUIsIET CBOE BEIECTBO
B KOCMOC, Tepsisi KaKAyl0 CeKyHy MUJUTHOH ToHH. Koraa B Hem
3aKOHYATCSl BOJOPOJ U TelIui, 3Be3/]a MPEBPATUTCS B KPACHBIN
TUTaHT.

O Tom, uTO ciyuutcst gainelie, pacckasbiBaer Cepreit Ilo-
OB, HAYYHbIl cOTpyAHHK I'oCcy1apcTBEHHOro acTpoOHO-



mu4deckoro nactutyra um. Illrepudepra MI'Y:

«Koeoa Connuye naunem npeepawamucs 8 KpacHozo 2uzanmad,
OHO CIAaHem CYueCmeeHHo pa3oyeamscs u KpacHems. I panuiybl
Connya 6yoym 6au3ko om opoumoel 3emau, nOIMOMY HeOOCKAOH
OyOem 3anonHer MaKum KpacHvim uiapom. Ecmecmeerno, mem-
nepamypa 3emau 0yoem 20pazoo @vlule, Uem Celuac, KpacHbwlil
2u2anm uznyuaem 20pazoo 6ovute, NOIMOMY HUKAKASL HCU3HD,
no éceli BUOUMOCTU, BbIHCUMb 8 FMOM MOMeHM Ha 3emne He
CMOooHceEM».

VBemmunBasch, CoJHIE IOITIOTUT OJMKaWIIie IUIAHETHL:
Mepkypuii, Benepy u, no Bcent BepossTHOCTH, 3emino. Ocrab-
Hble TUIaHEeThl U3MeHST cBou opOuThl. [lotom Comnnile cOpocur
CBOIO 00OJIOUKY.

A TOTOM OHO MOCTENEHHO HAYHET OCThIBATh, U BbIIETICHUE
SHEPryM MPEKPATUTCS, U HAUHETCs, HA0O0POT, rorJiommeHue. 1 B
UTOTe OHO TPEeBpATUTCS B O€JIblii KApJIUK, BOKPYT KOTOPOro Oy-
JyT Bpaiarbcsi ocTaTKy 1ianeT CONHEYHON CUCTEMBI.

[TonoBuny cBoeu xu3HKU CONHIIE yKe MPoxKUI0. Ku3Hb 3BE3-
Ibl ONM3UTCSA K 3aKaTy. K MOMEHTY ero mepepoXxIeHuUsl JTOasM
NpUAETCS UCKaTh ce0e HOBYIO CUCTEMY U APYIUe IJIAHEThl s
obutanus. /o cmepru Hartero CoJHIIa OCTaJI0Ch He O0Jiee YeThI-
peX MUJLTUAPIIOB JIET.

OmHAaKO ¢ KaKAbIM IOJIOM €ro U3Ty4YeHUe peabHO CTAHOBUT-
cs1 orlacHee Ji1s1 3eMUIsiH. YenoBeuecKkast IMBUIM3AIUS TEXHOTEH-
Ha ¥ Bce OOJIbIIe 3aBUCUT OT JIEKTPOMArHUTHBIX MTPHOOPOB. A
yeM YyBCTBUTEJIbHEE TEXHUKA, TeM OOJBIINN YPOH el HaHeCyT



kanpu3sbl CoJHIIA.

ComHevHBIN BeTep CocoOeH COUTH J1axe MacCakUpCKUi ca-
MoJieT ¢ Kypca. Ho omacHee Bcero HeBepHasi HaBUralysi Ha BO-
€HHBIX CIyTHUKAX WU MPU yU4eOHBIX 3alycKaX MEXKOHTUHEH-
TaJIbHBIX OATUCTHUYECKUX pakeT... CeBepHbIe perHOHbI 0OCOOEH-
HO TIOJBEPKEHbI BIUSIHUIO COJTHEYHOW paauaruu. bimke K 1mo-
JII0CaM TUTAHEThl MarHUTHOeE Tosie ToHkle. [Topoit B HeM BO3-
HUKAIOT 00JIaCTH, Ky/a MPOHUKAET COJTHEYHOE BEIIeCTBO. DTO
Y Ha3bIBaeTCsl CeBepHbIM cusiHueM. KpacuBoe siBlieHue, OTHaKO
MMEHHO B TAKMX PEerruoHax MH(pPACTPYKTypa OCOOCHHO 3aBUCHT
OT KOCMHUYECKON TMOTOJIbI.

Bce conHeunble Oypy COMPOBOXIAIMCH HAPYIIEHUSIMU B pa-
6ote cuctem curHam3anuy Ha CeBepHoi xese3Hoi nopore. [le-
pecraer pabotaTh cuctemMa CBETO(OpPOB, CUTHAIIBI 3aHSATOCTH,
CBOOOJHOTO IyTH, HAUMHAET BCE MUTATh, ¥ CAMOE IPOCTOE — ITO
OCTaHOBUTbH JIBUKEHUE U HE JIBUTAThCS, IOTOMY UTO MOTYT OBITh
OYeHb OOJIbIIINE HEPUSATHOCTH.

...I'mobanpHast katacTpoga MOKET TPOM30MTHU B TI0O0E MTHO-
BeHue. [IprurHbl MOTYT OBITH pa3Hble — aCTEpOUIHAS aTaKa, Ha-
IIECTBUE BHE3EMHBIX 3aXBaTUYMKOB, PEe3KOE M3MEHEHHEe KJIMMa-
Ta, CTpAIHOE 3eMIeTpsicenne. .. OuH TobKo MeoycToHcK it
BYJIKaH, Yell KpaTep JOCTUTAET IECITKOB KIJIOMETPOB, CIIOCOOEH
YHUYTOXWTH BCE KMBOE HA OOJIBIIIMHCTBE KOHTUHEHTOB, TIOTPY-
3UB IJIAHETY B COCTOSIHUE s1/Ie€pHOM 3UMBI. JII0[5IM HaJ10 HAy4YUTh-
Cs1 KUTb C CO3HAHUEM TOTO, HACKOJIBKO XPYIIKOM M ySI3BUMOM SIB-
JIeTCS Hall OOLIMIA 1OM — 3eMJIA.



Iennth 3eMJTI0 HAM HaJ0 XOTs OBl 32 TO, UTO OHA JAa€T HaM
BCE HUCKOIIaeMble, HEOOXOIUMBbIE ISl YCIIEIITHOTO PAa3BUTHS TIPO-
MbiieHHocTH. IToka gaer. ..



I'nasa 2. IIo Maeunomy Ilyrn

Cepenuna XXIII Beka. IMeHHO B 3TO Bpems, MO MPOTrHO3aM
YUEHBIX, MOTYT HAa4yaTbCsl 3BE3/IHbIC BOMHbI. BOWHBI 3a HE3aBU-
cumocTb. Kononuu ¢ Mapca, Benepsl, JIynsl u IOmuTtepa 00b-
enuHsTCS 1151 60phOBI ¢ TUaneTol 3emuist. CIyYnTcst 3TO MOTO-
MY, YTO JIIOIA PAcCesISATCA MO BCEM IJIaHeTaM Hailed [ ajlakTuKu
Mueunsiii [TyTh. Benp Ha HUX OymyT OOHapykeHbI OFPOMHBIE 3a-
achl MOJIE3HBIX UCKOMAEMBIX, KOTOpbIE Ha 3eMJIE K TOMY BpeMe-
HU KoHYarcs. [Toatomy ras, HedTh, peAKre MUHEPAIIBI U METAJI-
JIbl 3€MJISIHE HAYHYT BBIBO3UTH U3 CBOMX KOCMUYECKUX KOJIOHUM.
Ho B Kakoii-TO MOMEHT UX JKUTEJU periaT OCBOOOIUTHCS OT TOC-
MOZICTBA 3eMJIM U CO3JAIyT MEKIAIAKTUIECKOEe OCBOOOIUTEb-
Hoe ABxeHne. Haunercs 3Be3Has BOHA.

CeronHs I71aBHBIM MPETEHJEHTOM Ha KOJOHM3ALMIO YYEHbIE
cuutaioT Mapc. Beap MapcuaHckue yCJIOBUSI BO MHOTOM CXOKH
C 3eMHBIMU. A 3HAYUT, MOJXOAAT J1J151 JIIOJIEN.

MapcuaHcKue CyTKH JJIATCA BCEro Ha 39 MUHYT JOJIBILE 3EM-
HBIX, 1 Ha Mapce, Kak ¥ Ha Hallled IUIaHEeTe, TPOUCXOIUT CMe-
Ha BpeMeH rofa. TobKo uyepeyloTcs 3MMa, BECHA, JIETO U OCEHb
MeieHHee, yeM Ha 3emute. [loromy 4To MapcHaHCKUU roj Mo-
yTH B 2 pas3a JyivHHee. Bmecto 345 aHell B rogy Mx TaM MOYTH
670.

[TpaBaa, Mapc nouTtu BABOE MeHbIIIe 3eMJIM, HO MO MJIOIAAN
3TO POBHO CTOJIBKO k€, CKOJIbKO 3aHMMAET BCs Cyllla HallleH I171a-



Hethl. Ho camoe 1iaBHOe — Ha Mapce ecthb cinabdas atmocdepa
U... BOIA.

YdeHsble oaraior, 4To Moj1 MOBEPXHOCTHI0 KpacHoli riaHeTst
CKPBIBAIOTCSI KaKKe-TO 3amep3lire Oosbliiue BogoeMbl. Moxer
OBITh, JAXE OKEaHBbI.

PacckaspiBaer uieH-koppecnonaeHT Poccuiickoil aka-
aemnu kocMoHaBTHkHA M. K. J. Inoukosckoro KOpwuii
Kapam:

«Ha Mapce 6yoem opeanuzoeana 6aza noo kynonramu. Ouerw
NPOUHBIMU, KOHEUHO, UnOoObl 3aUUU4aMs A100€ll 0N B03MONMCHBIX
yoapoe memeopumos. [lomomy umo ammocgbepa na Mapce upes-
BbIMAIIHO PA3PENCEHHAS, U OHA He OYoem npeocmasnsimo U3 ceos
MAK020 HAOEHCHO20 NPOMUBOMEMEOPUMHO20 FKPAHA, KOMOPbIM
s8151emcs 3eMHas ammocghepa.

MapcuaHnckue ropoja CTaHyT TOJHOCTBIO aBTOHOMHBIMHU.
Kurensm KpacHoll riaHeTsl He MPUAETCS 3aKyNaThCsl B «3€M-
HBIX» cynepMapkerax. pyrumu ciioBamu, mumty ¢ 3emia J10-
cTaBysTh He npuaercs. Ee OyayT BbipamumBaTh npsiMo Ha Map-
ce. M3yuuB npoObl MapCHaHCKOTO TPyHTa, yUeHble OOHAPYXKU-
JIK: TIO COCTaBy OH MPAKTUYECKHU TOUb-B-TOUb MOBTOPSIET MOYBY
3emuu. [IpaBna, 310 He 3HAUUT, uTO KUTENsIM KpacHoil iaHeTst
HYKHO OyJeT MOCTPOUTH TONBKO TETUIUIIBI, YTOOBI COOpaTh ypo-
’Kail MapCUaHCKON MOPKOBKY WX KarycThl. [1Jis1 BBIpalMBaHus
pacteHuil Ha Mapce y4yeHbIM MpPeJCTOUT CO3JaTh CHelMaIbHbIe
YCTONYMBBIE COpTA.

Bo3BoguTh MIKOJBI, OONBHUIIEI M HOBBIE MHKPOpPAWHBI Ha



Mapce KOJOHUCTBI OYIyT TOKE CBOMMHU CUJIaMU. Y YeHbIE TUIaHH-
PYIOT MIOCTPOUTH 3JECH CIIEIMATIbHbIE 3aBO/IbI, KOTOPbIE U3TOTO-
BAT CTpOMMAaTepHaIbl MOJTHOCTHIO U3 MAPCUAHCKOTO ChIpbs. [lo-
ObIBaTh €ro OyayT MpsSMO M3 I'PYHTA IUIAHEThl. YUeHble TOUHO
3HAIOT: TAKMM 00pPa30M MOKHO TTPOM3BOAUTH KUPITUYHU U T1J1aCT-
Maccy — IJIaBHbIE CTPOMMAaTEpUaIbl AJisl CO3/IaHUsI TEPMETUYHBIX
Y MPOYHBIX YOEXKHUII.

Bynyt Ha Mapce 1 cBou 3aBojibl. YUEHbIE CUMTAIOT: UX IJIaB-
HOU 3a/1a4eli CTaHeT repepadoTKa peHus. DTO OYeHb PEAKUI Me-
TaJIJI C YHUKAJIbHBIMU cBOMcTBaMU. [1o mpovyHOCTH OH paBeH cTa-
JIM, HO TIPU 3TOM B Tpu paza jerde ee. [lostomy peHwuii — uze-
aJIbHBIM METaJUl AJIs CTPOUTEIbCTBA CAMOJIETOB U PAKET.

PeHuil nieHuTcs eiie U MOTOMY, YTO HA HaIlled IUIaHEeTe €ro
MECTOPOKACHUM HEeT. 3aT0 MX MHOro Ha Mapce. 11 kak Tonbko
TaM MOCEJISITCA MEPBbIE JIIOU, PEHUI OTTY/Ia HAUHYT BHIBO3UTb.
MmeHHO TOrAa, 1Mo MpOrHO3aM YYEHbIX, 1 MOXKET HayaThbCs Mep-
Bas 3Be3/1Has1 BorHA. [IpaBya, mpou3oiaer 3o B 1ajiekoM Oymy-
IIEM.

Benp moka Bce MPOEKTHI MO0 OCBOGHUIO Mapca HaxofsTcs B
craauu paspadotku. [lo cnoBam yueHbIX, miepBasi Tpymma Ko-
JIOHHCTOB, KOTOpasi JOMKHA OyJeT MoCTpouTh ropoja Ha Mapce,
npulynet Ha KpacHylo rmiaHety He pasbine, 4yem jiet yepe3 30.

VY npoekTa no ocBoeHu0 Mapca ecTh CyIleCTBEHHbI HE/I0-
cratok. KonoHuzauus 3aiiMer, 1o nojacyeraM y4yeHbIX, MUHHU-
mym 200 siet. Bee 310 Bpems joasaM npuaercs rae-1o xuth. Ho
JKUTb IMOCTOSTHHO HAa TIOBEPXHOCTH TUIAHETHI MEPBbIE KOJOHUCTHI



He cMoryT. [lo 3agymKe ydeHbIX, CTpouTenu OyayT oOUTaTh Ha
opbute Mapca u cIycKaTbCsi Ha HEro ¢ IIOMOIIBIO CTIIUATBHBIX
KOCMUYECKHX IIATTIIOB.

OCHOBHBIM JJOMOM, TIO TJIaHAM Pa3padOTUYMKOB, 151 TOCEJIeH-
IIeB CTaHeT KOCMHYECKUI Kopadib B ¢opme Oyonuka. Takyio
(opmy yueHble BbIOpai He cllydaiiHo. biaromapsi Takoil KOH-
CTPYKLIMU KOpabib OyneT BpaliaTbcsi BOKPYr COOCTBEHHON OcH
CO CKOPOCTBIO OTMH O0OPOT B MUHYTY. A 3HAUUT, Ha OOpTY Oyaer
CO3/1aBaThCsl UCKYCCTBEHHAS CUJIA TSKECTU. TOUHO Takas, Kak Ha
Haiel riaHere. To ecTh KOCMUYECKHUe My TeleCTBEHHUKN CMO-
T'yT CBOOOTHO XOAUTD IO KOPAOIIIo, a He JIeTaTh B 6€3BO3/IyIITHOM
IIPOCTPAHCTBE, KaK 3TO Ae1al0T KOCMOHABTbI, HAXO/SICh HAa OpOU-
Te.

B mutaHax KOHCTPYKTOPOB IOCTPOUTDH HE TIPOCTO OOJIBIIION KO-
pabiib, a HacTosIIIee KocMudeckoe rnocenienue. CoriacHo Mpoek-
Ty, TATAaHTCKUI OyOJIMK TUaMEeTpOM IMOYTH 2 KUJIOMETPa CTaHeT
JOMOM [UISl IeCSIT! ThICSTY 3eMJIsiH. [Toka KojoHu3aTopsl OyayT
ocBamnBaTh Mapc, BO3BpaInasch Ha OOpT, OHM CMOTYT BECTH ITPH-
BBIYHBII 00pa3 KWU3HU: PadOTaTh, OTABIXaTh, BOCIIMTHIBATDH JIE-
teid... Co3narenu Kopalss AJis1 TOro MPOIyMaId KakIylo Me-
no4b. B kocmMuyeckom ropoae Oyzer Bce kak Ha 3emie. [laxke
JIepeBbs1 U BOAOEMBI.

«Hoest Obina 6 mom, umodsl co30amv NO-HACMOSUEMY KOM-
gopmHule Yycaosus He MmoabKo 045 CNEYUANbHO OOYHEeHHBIX U HA-
MPEHUPOBAHHBIX KOCMOHABMO8, HO U ONsl OOBIYHBIX N100€ei», —
pacckazasn MHe Baagumup Urpuunkmii, 1ouneHT Kadeapbl



«CrapToBble pakeTHble KOMILIeKCbI» MI'TY num. H. 9. ba-
ymaHa.

MaJio KTO 3HaeT, YTO BIEPBbIE UJIEI0 O KOCMUYECKOM TOpO-
Je Bbickazan emie B 1926 romy coBerckuid ydenblii KoHcTaH-
tuH [{uonkosckuii. TonbKo uccieaoBartetb MIaHUPOBaJl, YTO KO-
padnb-OyOnuK, viTh, Kak Ha3bIBaJI ero cam L[nonkoBckuii, acup-
HOe TIoceJieHue, Oy/leT HaXOAUThCsl Ha 3eMHoW opoOute. Toraa,
3a/10J1T0 /10 IEPBOTO MOJIETa YEJIOBEKA B KOCMOC, 3TO BBIIJISIIENO
pocTo (haHTACTUKOU. A CETOHSI 3TO YKe TIOUYTH PeasTbHOCTb.

Yuenble 00€MaloT: MepBbIiA MPOTOTUIT KOCMHYECKOTO TOpojia
BBII/IET Ha OKojo3eMHYylo opouty B 2015 roay. IIpaBna, noka
OH He TOJIETUT K JIPYTUM IUIaHeTaM, a OyAeT KPYTUThCSI BOKPYT
3emun, coBepiniast ofuH o0opoT Kaxabie 80 MunyT. [Tomydaercs,
3a CyTKM KOCMOHABTHI CMOTYT yBUJETh 15 BocxomoB ComHila.

Ecnu ucrnpiTaHust MPOUIYT YCMENTHO, KOHCTPYKTOPHI TYT K€
BO3BMYTCSI 32 pa3pabOTKy Kopadiis 4Jis KOJIOHU3aTopoB Mapca.

Camas 6nu3Kkasi K HaMm u3 Beex ruianeT Miteunoro [Tytu — Be-
Hepa. U camas noxoxas. Beap 1o pasmepam Benepa 4yTh MeHb-
11e 3eMJIM, ¥ Macca C IUVIOTHOCTHIO Y Hee MPAKTUYECKU TaKUe Ke.
A 3HAYWT, IJIAaHETHl UMEIOT OJVUHAKOBBIA XMMHYECKUI COCTaB.
[ToaTomy ydeHble fonroe BpeMs aymMaiu, uto Benepa — HacTos1-
i ormsHenr 3emutn. M cunranu ee, a He Mapc I1aBHBIM Tpe-
TEHJICHTOM Ha KOJIOHU3ALIUIO.

PacckasbiBaet qoneHT Kageapnl «CTapToBble paKeTHbIE
komiuiekcbl» MI'TY num. H. 9. baymana Baaguvmp HUr-
PMIIKHIL:



«Benepa npeocmaensinace, suoumo, uz-3a moezo, umo Oviau
BUOHDBL 00NAKA, MUPOM, NOKPLIMBIM HCU3HBIO, KAKUMU-TNO OON0-
mamu, OxcyHeasimu. Omuacmu 3mo 06sACHANOCL MeM, YMo, NO-
ckonvky ona oaudce k Coanyy, A00U 0HCUOANU MAM YEUOemb
OYlicmeo pacmumenvHOU HCU3HU».

B 1970 rony kocMuueckuit annapat «Benepa-7» BIepBbIe CO-
BEPILMJ MATKYIO IMOCAIKy HA HOYHYIO CTOPOHY OpaHKEeBOM I1j1a-
HETHl U NIepe/iajl TOUHBIE IaHHBIE O JIaBJICHUU U TEMIIEpaType Ha
ee TOBepXHOCTH. Pe3ysbTaThl MCCIeIOBAaHUM CTaIM HACTOSIIEN
ce”Hcauuen! BeHepa okazanach BOBCE HE «CECTpOM» 3eMiM, a
€€ TIOJTHOM MTPOTUBOIIONIOKHOCTHI0. BhIsICHUIOCH, UTO atMocde-
pa 11aHeThl Ha 96 MPOLEHTOB COCTOUT U3 $1IOBUTOrO YITIEKHMC-
Joro raza. [laBnenve Ha noepxHocth Benepbl B 93 pa3a BbI-
IIIe 3eMHOTO. A TeMIiepaTypa HaCTOJIbKO BBICOKAsI, UTO CIIOCOOHA
pacIyIaBUTh CBUHEI — MOYTH MATHCOT rpaaycos 1o Lenbcuio! A
I71aBHOE, Ha BeHepe coBceM HET MarHMTHOTIO MOJIsA. DTO 3HAYMT,
Ha ee MOBEPXHOCTh OOPYIIMBAIOTCS TUTAHTCKHE J03bI COTHEYHON
paaualyu.

Jlaxxe HeCMOTpsI Ha TO, UTO YcJioBUs Ha BeHepe okazayuch co-
BCEM HENPUTOJHBIMHU J1J151 ’KU3HU, YUECHBIE HE IIEPECTAI MEUTATh
0 ee KosoHu3auu. Bep oHa Gorara ypaHom, KOTOpbIi Ha 3emiie
MOJXOJUT K KOHITY. A MO IMPOTrHO3aM Y4eHbIX, yxe yepe3 200 et
€/IMHCTBEHHbIM MCTOUYHWKOM SHEPruy Ha Halllel TIaHeTe OCTa-
HYTCSI aTOMHBIE 37IeKTpocTaHuu. Eciu He Oyiet ypaHa, ux npu-
nercst 3aKpbiTh. CHAOANUTH UX YPAHOM CMOTYT TOJIBKO PYIHUKH
Ha Benepe.



Ho m1g Toro, ytoObl JOOBIBATH €0 TaM, CHaYaia HEOOXOIU-
MO CO3/1aTh YCJIOBUSI, IPUTOAHbIE AJIs KU3HU 3eMiissH. Caenarhb
9TO MOXHO, €CJIM TIOHMU3UTH Temreparypy Ha Benepe. [Tocie ato-
I'0 IJIOTHOCTb aTMOC(EPHI U AABJIEHUE HOPMAJTU3YIOTCSI CAMM CO-
oon.

Camblii TPOCTOI U JIeTIEBBIH criocod oxJiaauTh BeHepy — ycra-
HOBUTH HAJ HEW CrieluayibHble KOCMUYECKUe 30HTUKH. [ urant-
CKMe 9KpaHbl U3 CBEPXJIETKKX OoTpaxaioimux 3epkai. [1o 3agymke
KOHCTPYKTOPOB, €CJIM 3aKPhITh UMH TIJIAHETY OT MOTOKA COJTHEY-
HOW paauvauuy, BeHepa HauHer octeiBath. [1o mporHosam yue-
HBIX, ke uyepes 30 JieT Temneparypa Ha IiaHete CHU3UTCs 4o S0
IpaJycoB. DTOro BIOJHE JAOCTaTOYHO, YTOOBI TaM MOTJIM KUTh
monu. Ho miaBHoe, 1o c10Bam 3KCriepToB, Aaxe He 310. Korjga Ha
Benepe craner npoxsagHee, OUUCTUTCS U aTMOcdepa TIAHETHI.
VINeKucbiii ra3 3aMep3HeT U MPEBPATUTCS B CYXOH Jie/l.

[IpaBna, 310 He pemmT TTpodaemy Boasl Ha Benepe. Ilo co-
BaM yUY€HBIX, XOTh Ha OPAHKEBOM TIJIAaHETE BOJIA U €CTh, €€ OUeHb
Masio. Ml XBaTUT KOJIOHM3AaTOpaMm JIMIIIb HA TIEPBOE BPEMSI. ..

OObscusier Baaammup WUrpunkmii, JomeHT Kadpeapbl
«CraproBbie pakeTHble KOMILIEKCbI» MI'TY um. H. 9. ba-
ymaHa:

«Ecau Ha 3emne ecto 600y, komopas ecmwv, pacnpeoenuns
POBHO NO NOBEPXHOCIMU, MO NOAYUUMCSL CAOU MONUUHOT NOPSLO-
Ka 08yx xunomempos. Ha Benepe npu ananoeuunoi manunynsi-
UUu NOAYUUMcst 08a CAHMUMempad, 30ecb 800bl 8 MblCAUY pas
Menvute. /ladice ecau Obl mam Ovlaa HOpMAALHAS ammocghepa,



Mo Oblra Obl OIOHA KAKASL-MO».

3aro 0oJbIIOe KOJIMUYECTBO BOIBI €CTh Ha APYrOW TUIAHETe.
MMeHHO Ha Hee, CUYMTAIOT YUYEHbIE, YEJIOBEUECTBO CMOXKET Mepe-
CEJIMThCS, €M Ha 3eMJIe 3aKOHYUTCS BOJA.

910 cnytHUK IOmmrepa — EBpona. [taBHOE npenmyinecTBo
Eporsl epes Benepoii B ToM, 4TO Ha Hel OOHApYKEeH TUTaHT-
ckuii okeaH. OH MOKpPBIBAET OYKBAJIBHO BCIO TTOBEPXHOCTH T1J1a-
HETHI cJI0eM Bojbl TommuHou B 150 kunomerpoB. Eciau B3sTh
BCE OKeaHbl Ha 3eMJie U COeJJMHUTh UX B OJJVH OOJIBIIION, 3arachl
BOJIBI Ha cryTHUKe FOmmTepa Bce paBHO OyIyT MPEBBHIMIATh STOT
00BEM B HECKOJIBKO pa3.

[IpaBna, EBpona Haxonutcs aaneko ot ConHia. M3-3a 3Toro
TeMIieparypa Ha ee OBepXHOCTH omyckaetcsi 1o MuHyc 160 rpa-
JOYCOB. A OK€aH, KOTOPBIN TOKPBIBAET IUIAHETY, IOKPHIT TOJICTOU
KOPKOI Jiba. [1o olleHKaM y4eHbIX, ee TOJIMHA KOJeONeTcs: OT
10 no 150 kuaomeTpos.

Jlosiroe Bpemsi yueHble CUuTallu, 4yTo ciyTHUK FOnmrepa mpo-
Mep3 HACKBO3b W MPEBpaTUiICS B OONBINION CHexHb Tap. Ho
MOCJIEIHAE UCCIEAOBAHUS ACTPOHOMOB MOKA3aJIM: MO/ KOPKOU
JIbJa CKpbIBaeTCsl OKeaH. MaJjio Toro, OH Teruiblii!

BrisiIcHUTB 3TO yaasioch, KOra yueHble 3aMEeTUIN Ha [J1aIKON
noBepxHOCcTU EBpoMbI cTpaHHble Y30pbl. UTOOBI OHSATH, UTO 3TO
TaKO€, aCTPOHOMBI YCTAHOBWJIM 34 IJIAHETOW KPYIJIOCYTOYHOE
HaOmoaenre. OKa3aioch, YTO 3araJOYHbIE y30Pbl MOSIBIISIOTCS
MOTOMY, UTO IUIACThI JIbAA IPUXOIAT B JBUKEHHE, U KOT1a KOPKa
JIOMaeTcsi, U3 TIyOWH, MOJOOHO JIaBe, BBIPHIBAIOTCSI IIOTOKU BO-



abl. [Ipyu HU3KOI TeMriepaType OHU MOMEHTAJILHO 3aMep3aloT U
00pa3yIoT Te caMmble Y30pPbl, KOTOPbIE BUIAT B TEJIECKOITBI aCTPO-
HOMBI.

OpnHako, Jaxe Npy HAJIMYMU BOJIBI, CO311aTh Ha EBpone ycio-
BUSI, IOXO/SIIUE AJIs1 )KU3HU 3€MJISIH, IPAKTUYECKU HEBO3MOXK-
HO. /les0 B TOM, 4TO IJIaHETa HAaXOAUTCSA B MOIIHOM IOSICE pa-
quar Bokpyr lOmnurepa. Ilo cioBaMm y4eHbIX, Jaxe 3alllMT-
HbII cKaaHIp He MOMOXET N30eKaTh CUIbHEUITIEro OOy YeHusl.
Oxkazapuvich Ha EBporie, kocMoHaBT ymep Obl 3a 10 munyT. [a-
’Ke TeXHUKA He CMOTJIa ObI BBIJICPKaTh 3aIIKATMBAOIIAN YPOBEHb
pamuaiu Ha 3toM cnytHUKe FOnurepa. [Ipudopst Ha EBporie
CMOTYT paboTaTh He OOJIbIIIE TPEX MECSIIEB.

CeropHst 17151 O0pbOBI ¢ YOUHCTBEHHBIM COJIHEUHBIM U3JTyYe-
HHEM KOHCTPYKTOPBI Pa3pabaThiBaIOT CHEeIUAIbHbIE YCTPONCTBA
— TOMJIOTUTENIM pagualiui. Y4YeHble yBepeHbl: B OyayllleM OHU
nomoryt czaenath EBpony npaktuuecku 6e3omacHoi. Ho moka
STU MPOEKTHI OCTAIOTCA JHib Ha Oymare. [lo mpusHaHMio paz-
PaObOTYMKOB, JIJISI KIX CO3JIaHKSI COBPEMEHHOTO YPOBHSI Pa3BUTHS
KOCMHUYECKUX TEXHOJIOTMI HEJJOCTAaTOUHO.

[loaTOMY MOKa yueHble pacCMaTpUBAIOT AJIbTEPHATUBHbBIE Ba-
puanThl ocBoeHus1 EBporibl. Hanpumep, ecin noctpouts ropoaa
TI0J1 BOZIOM, TO pajuanivs 3eMJyisiHaM OyzieT He cTparHa. [IpaBnaa,
9TOT MPOEKT, KaK U B cliy4yae KojloHu3armu BeHepsl, Oyaer cro-
uThb OellieHbIX AeHer. K ToMy ke, BpsiJ] 11 4eJIOBeYeCTBO 3aX0UeT
MIOMEHSTh MECTO OOUTAHUS C CYIIIA Ha BOJY.

OpnHako, 1Mo CJI0BaM yUYEHbBIX, BOBMOXHO, BKJIA/IbIBATh OOJIb-



1IM€ CPEICTBA U MEHATDH IIPUBBIYKU YEJIOBEYECTBY HE IPUIET-
cs1. Tak Oyner, eciii 3eMJIsTHE CyMEIOT OCBOUTD APYTOM CITyTHUK
IOnurepa. 1o — Kayuucro.

Ha newm, kak 1 Ha EBporie, MHOTO BOZIbI, KOTOPasi CKPbITA 10110
apgoM. Ho, B ommume ot ocrasibHbIX CIyTHUKOB fOmmrepa, Ha
Kasumcro Her cMeproHOCHOM paguaumu. IToromy 4to OH Haxo-
JUTCS BHE 30HBI paIMOAKTUBHOIO Mosica fOnmrepa. 1o 3HaumT,
YTO CTPOUTH FOPOAA MOKHO IPSAMO HA MOBEPXHOCTH IUIAHETHI.
[IpaBna, KOJIOHUY IPUAETCA 3aKPHIBATH CIIELIMAIBHBIM KYIIOJIOM,
KOTOPBIN OyeT yaep:KMBaTh KUCJIOPO M CO3aBaTh HCKYCCTBEH-
HyI0 rpaBuTanuio. Beap Ha Kayumicro oyeHs criabast crujia mpuTsi-
’KEHMS1 — OHA COCTABJISIET OJIHY TPETh 36MHOM. B Takux ycnoBusx
JIIOAX HE CMOTYT XOOMUTH IO MOBEPXHOCTH, 4 BCE OKPYKAIOLIUe
npeaMeTsl OyayT mapuTh B HeBecoMocT. Ho camoe crparHoe —
BO3MOKHO, MaJICHbKAs CHJIA TSKECTH OyAeT IyOUTENTbHO BIUATH
Ha 3710poBbe nepecesieHIeB. CMOryT JIM B TAKUX YCJIOBUSAX Pa3-
MHOXATbCS JIIOAY U BBICIIWE KUBOTHBIE? Benp B HEBECOMOCTH
9TOTO HE MOT'YT JIEJIaTh JAKE YJIUTKU.



Kasucro — Bropou no pasmepy cnytHuk fOnmrepa, oqvH us3
YETBhIPEX IaJIWJIEEBbIX CIlyTHUKOB U CAMBIM JTAJIEKAI OT IJIAHETHI
cpenu HUX. beut otkpeiT B 1610 rogy INanmuneo Nanuneem, Ha3Ban
B YECTb NIEPCOHAXA IpeBHErpeyeckon Mugonornu — Kanmcro,
MoOOBHULIBI 3eBca

VYueHnble cUMTaIOT, YTO KUTh MO KYMOJIAMH 3eMJISTHAM TpH-
aetcst Heponro. [o cioBaM HEKOTOPBIX pa3padOTUYMKOB, CO3ATh
arMocgepy Ha Kayummcto MOXKHO 3a CUMTaHble ECSATUJIETHSI.
It aToro B cnyTHrke FOnuTepa HykHO TPOOYPUTH TUTAHTCKUE
CKBaKMHBI U U€pe3 HUX Harpesarh sApo IJIaHeThl. Temmneparypa
BHYTpH Kammcro ObICTpo MOMHUMETCS, U HAYHYT TasATh JISAHU-



k. OHU BBICBOOOIAT OrPOMHOE KOJIMYECTBO Mapa W HATIONHSAT
uM atMocgepy. OIHaKO He BCe yUEHBbIE COVIACHBI C STUM METO-
aom tepmodopmupoBanus Kammucro. Bot uto MHe pacckazan
KaH/JIU/1aT TEXHHYEeCKHX HAYK, YJIeH-KOPPeCIOHAEeHT AKa-
aemnu kocMoOHaBTHKH M. K. J. Inouakosckoro IOpuii
EcbkoB:

«Huxaxue ceepaenust mam neeo3modicHul. Ilomomy umo neo
npu memnepamype munyc 100 epadycos —a mam memnepamypa
munyc 120 — npespaujaemcs 6 CKaNbHblLL 2PYHM RO MEEPOOCHILL.
Tosmomy nukakoii snepeuu Ha 3mo He xeamum. Eouncmeennast
603MOJCHOCb — NPONAABUMNb.

[opasno crnoxHee, IO MHEHUIO YYeHbIX, OyleT ynepxkaTb at-
Mocdepy OT yTeukud B KocMoc. CHUJTbl €CTECTBEHHOTO MTPUTSIKE-
Hus Kajuicro ajig 3Toro He XBaTuT. A co34aTh UCKYCCTBEHHYIO
IPaBUTAIMIO MOXHO JIMIIb OJHAM CIIOCOOOM — U3MEHUThH CKO-
POCTb BpallleH! s [JIAHETHI BOKPYT cBoer ocu. CeroqHs CyTku Ha
Kamnucro migarcsa moutu 17 3eMHBIX 1HER. FIMEHHO C 9TOM CKO-
POCTBIO TUIAHETa coBepIaeT oauH 00opoT. Ho ecnu Ob1 criyTHUK
FOnurepa Bparascs B 15 pa3 ObicTpee, CyTKH Ha HEM CTaJIv Obl
paBHBI CyTKaMm Ha 3emJie, a IeHTPOOEKHbIe CHIIbl CO3Ja/IU Obl
rpaButanuio. [lo cnoBam yueHbIx, packpyTuTh ciiyTHUK IOmnuTe-
pa 10 TaKOW CKOPOCTH MOy YUTCS, €CIIU PACTIONIOKHUTD I10 €T0 K-
BaTOPY MOIIIHbIE TEPMOSIIEPHbIE JBUTATEIH.

Ho npoBoauTh nooOHbIe KCHEPUMEHTDI, 10 MHEHHUIO HEKO-
TOPbIX IKCIEPTOB, OYEHb OnacHo. [loTomy 4UTO B JIeAsHON KOpe
cnytHrka IOnuTepa moCTOSTHHO MPOTEKAIT XUMUUYECKUE PEaK-



1n. VIX KOHEYHBIM UTOTOM CTAHOBHTCSI BOIOPOIHO-KHUCIOPO/-
Hasi cMech ra3oB. Upe3BblYailHO B3PHIBOONACHOE COEIMHEHMUE.
VIMeHHO MO3TOMY y4eHbIe MPOTUB JTIOObIX BMEIIATEILCTB B ITPU-
pony Kanucro. Benp nake oHO HEOCTOPOXKHOE JICHCTBUE Ye-
JIOBEKA MOXKET MPHUBECTH K TOMY, UYTO cMech caeToHupyer. [lo-
CIIEJICTBHSI 9TO KOCMUYIECKOM KaTacTpobl OyayT HEOOpaTUMBI-
mu. [Ipuyem, yTBep:KAAIOT yueHble, HE TOJBKO JJIsl CITyTHUKA
FOnurepa, HO 1 1151 BCeX TUIaHET, KOTOPbIe HAXOAATCS B pauyce
JBYXCOT MUJUTMOHOB KMJIOMETPOB OT SIUIIEHTPA B3PhIBA.

HeBuanHbIM 110 cBOEN MOIIM B3pbIB pa3HeceT Kaumcro Ha
COTHH OOJIOMKOB. MaTeMaTh4ecKyie pacyeThl IOKa3ajiu: yiapHas
BOJTHA HAMPaBUT UX TOYHO 10 Kypcy 3emiu. He ycrieBasi cropeTb
B aTMOcepe, TMTaHTCKUE KOMETHI OOPYIIIaTCs Ha HAIITy TIIaHEeTYy.
U xaxnoe majjeHue JieIsTHOU IJIbIOBI OY/IET PABHO T10 CUJIE B3PBIBY
aTOMHOWM OOMOBI MOIITHOCTBIO THICSTYY METaTOHH.

OnHako HelaBHO pa3paOdOTUMKU MPEIOKIIN OAHO YHUBEP-
casibHOe perieHre. C HUM MOXXHO IMTOCTPOUTH KOJIOHUIO OYKBaJsIb-
HO Ha JII0O0¥ 11aHete B rasiaktike Mieunsiii [TyTs. [o cioBam
YUEHBIX, ropasio ObicTpee, SKOHOMUYHEe U TIepCIIeKTUBHEe Tie-
pecTpamuBaTh He yCJIOBUsI OOMTaHMsI MOJ1 YesioBeKa, a Ha0O0poT —
YeJIoBeKa MO YCJIOBHSI OOUTaHUSI.

DTO MOXET MOKa3aTbCs (PAHTACTUKOM, HO IKCHEPTHI YTBEP-
KJIAI0T: TIOCTMKEHUSI TeHHOW MHXXEHEPUHU IIArHyJIu AAJIEKO BIIe-
pen. Co3nath 4esoBeKa, KOTOPBIA OydeT cocoOeH JbIIaTh yr-
JIEKUCITBIM Ta30M U He OyeT OOSThCs OOJBIINX 103 paJvarii,
BIIOJTHE BO3MOKHO YK€ cerofiHsi. Eciu 3To nmomyuurcs cnenartb,



3eMJISTHE CMOTYT XKUTh a0COJIIOTHO Ha JTI00O0M TUIaHeTe.

Ho. .. Torga nepBeiM B ClIMCKe HAa KOJIOHU3ALIMIO CTaHET TuTaH,
cnytHuk CarypHa. [ToBepxHocTh TuTaHa B TOUHOCTH MOBTOPSIET
penbed 3emiu. Kak v Haia rtanerta, cnyTHUK CaTypHa MOKPBIT
ropamu u paBHuHamMu. Ha Hem ecTb peku, MOps U AaKe OKEaHbl !
Ho coctosiT oHM HE U3 BOJBI, a U3 METaHa.

PacckaspiBaeT crapmmii Hay4YHbIil coTpyaHuk UHcTuTy-
Ta KocMuueckux ucciaenosannii PAH Anekcanap Pogun:

«Ha oboux nontocax Hawau ouersb Kpacusvle Cucmemul o3ep,
Komopule HanomuHarom Haut Kapeavckuii nepeweex. Takas cu-
cmema oueHb NAOMHO PACNONONCEHHBIX 03€p, KOMOopble, NO BCell
BUOUMOCTU, NPEOCMABASIOM COOOL CMeCb SMAHA U MEMAHA».

HenaBHO yueHbIM yaaJloch YCTAHOBUTD: AAkKe MO CaMbIM IPH-
OM3UTENILHBIM TTOJICYETaM, 3arachl YIJIEBOJOPOIOB B BOIOEMax
TutaHa nMpeBbIIAIOT 3anackl HehTH, YIS U ra3a Ha Hallleu Iia-
Here B 150 pa3. UtoObl MOHATH 3T MacmTaObl, JOCTAaTOYHO
MPeJCTaBUTh, YTO OTHOTO HEOOJBIIION0 METAHOBOTO O3epa XBa-
TUT Ha HelpephIBHbIE 0OOTPEB U OCBEICHUE BCEH TEPPUTOPUN
Poccun Ha poTsKeHUH TPexcoT JieT! DTU TUraHTCKUe 3aJIeKu
TI0JIe3HBIX MCKOIMAEMBIX, 10 CJIOBaM acTpoU3UKOB, B OyIyIemM
MOT'YT CIIACTH BCE YeJIOBEYeCTBO OT rudenu. Beap 3amack yrie-
BOJIOPOAOB Ha 3emJie CTpeMUTeIbHO ucToraTcs. [1o oneHkam
9KCMepPTOB, HehTh HA HaIlIeW TUIaHEeTe 3aKOHUUTCS yxe uepe3 40
JieT, a ra3 — uepes 60.

Yuenbie yrBepkatoT: TuTan — ueasibHoe MeCTO 1151 T0ObIYU
Hed1u. Benp, B oune ot 3emuiy, 3[1eCh BCe ee 3arachl Jiexar



NpsIMO HA TOBEPXHOCTH TUIAHETHI. A 3HAYWT, Toporue Oypusib-
Hble YCTAHOBKM W BBIIIKM HE HYXHBI. JIOCTaTOYHO MOCTPOUTH
MOIIIHBIE HACOCHBIE CTaHIIMU, KOTOpbIe OYIyT 3aKaunBaTh HE(PThH
npsiMo B Xxpanuiuiia. [IpaBaa, odnagars STUMU yIrieBOAOPOJHbI-
MU OOraTCTBaMH YEJIOBEK CMOKET JIMIIb TOT/A, KOTJa HayYUTCs
00xoauThcs 0e3 KUCIoposia M NepeHoCuTh 150-rpagycHbIi XO-
Jo1.

[TosTomy y:Kke ceronHsi yueHble BCepbe3 3aHUMAIOTCs pa3pa-
OOTKaMHM MO aIanTalluK YeIOBeKa K *KU3HU MPAKTUYECKH B OT-
KPBITOM KOCMOCE. DKCIIEPTHI Jake He COMHEBAIOTCS: B OJIMKaii-
meM OyaymieM Bce UX (paHTaCTUYeCKHe 3aqyMKH CTaHyT pe-
aIbHOCTBI0. Ml BOZMOXHO, JOCTUKEHUS] HAYKU TTPOJBUHYTCS Ha-
CTOJIBKO, YTO KOTJIa-HUOYIb 3eMJISTHE CMOTYT JKUTh HE TOJIBKO Ha
Jlyne, Benepe u Mapce, Ho u Ha camoMm ConHue. U noctuxenue
9TOI BO3MOKHOCTY HE HaJ0 OTKJIAJbIBaTh B JONTHiA siukK. [To-
ClieTHUe OTKPBITHS aCTPOHOMOB MOKA3bIBAIOT, YTO YMEHHE KUThb
IIPY CBEPXBBICOKUX TEMITEPATYPaX MOKET MOHATOOUTHCS JTIOASIM
OYEHb CKOpO. ..



I'nasa 3. Coaneunasa 0e3aHa

B uione 2009 roga Bechb MUp MOTpsICAa CEHCAIIMOHHAs HO-
BOCTb: BCKOpE Yy 3eMJISIH MOXET TosiBUTbCsA BTopoe CoJHie.
3Be3na berenbreitze — oqHa U3 caMbIX U3BECTHBIX CyIEp3Be3/] —
CTPEeMUTENbHO C:kuMaeTtcsl. Beero 3a moiropa JecsTuieTus: oHa
COKpaTWIach B pa3Mepax Ha 15 mpoiieHToB. YUTO MPOUCXOAUT CO
3Be3710H, He 3HaeT HUKTO. HO OOJBITMHCTBO YYEHBIX CKJIOHSIOT-
Cs1 K MBICIIH, UTO 32 CBEPXOBICTPBIM CXKAaTHEM IOCIIE/TyeT B3PHIB.
ACTpOHOMBI TOYHO oOIlpenenuin — berenbreiize HaxoauTcsl Ha
NoC/eHeN CTaJNU IBOJIIOIUY, MOCe KOTOPOH HEMUHYEMO TIO-
CclielyeT BCIIBIIIKA, U MPOU30MTH 3TO MOXKET B JIIOOOH MOMEHT.
B3peiB berenbreiize OyneT TakuM MOIIHBIM, YTO Ha HEOOCBOJIE
MOSIBUTCSI BTOPOE MAaJIsIIee COJHIIE.

CHavasia Ha 3emJie MPOU30MAET PE3KOE MOBBIIIEHUE TEMIIE-
parypsl. JleHb HaBcerjga CMEHUTCS HOublo. HauHercss mensieH-
HOEe TasHUE JIbJOB M KakK CIIe/ICTBHEe — HaBOJHEeHUs. Kpome To-
r0, B3PbIBbI CBEPXHOBBIX 3BE3[] COMPOBOXKIAIOTCS CUJIbHBIMU TTO-
TOKaMH raMMa-u31ydeHusi. Takoe u3imydeHue CriocCOOHO MPOHHM-
KaTh CKBO3b 3eMHYIO aTMOC(epy, a ITO CMEPTENIbHO s Yeslo-
BEKa.

Pe3koe moBbIIIEHNE TeMIepaTypsl TMOTyOUT BCE KUBOE Ha
3emsie. Bo3moxHO, cymep3Be3sia ele B TeYeHUE HECKOIbKHUX
MUJUTMAPIOB JieT OyleT ropeTh Ha HarieM HedocBojge. Ho 310
JIMIIIb OIMH BapMaHT pa3BUTHsI coObITHI. Ceituac ropasio omnac-



Hee 171 3emuisiH Haitie CosHile. M Ha ero noBepXHOCTH B MOCTIEI-
HEe BPeMsI IPOMCXOJUT CIIMIIIKOM MHOTO aHOMAJIbHBIX SIBJICHUU.

14 auBapa 2011 roma B ropone Yanuynp B Kurtae xurtenu
BBIIIUIA HA YJIWIly W 3aMepJid OT yAMBIEHUS U cTpaxa. Ha HeOe
MOSIBWJIOCH elle Ba coiHua! Temneparypa 3a OTHO MTHOBEHUE
TIOJICKOYMJIA Ha HECKOJIBKO IpatycoB. Ho Bckope 1Ba HEOOIbIITIX
CBETHJIA MCYE3JIU TaK ke HEOXKMIAHHO, KaK U MosiBUINCh. B Ku-
Tae Takoe MPOMCXOOUT He BrepBbie. [losBneHne Ha HeOe Tpex
COJIHII B 3TOM cTpaHe HaOmogam 8 ssaaps 2011 roxa, Toraa aHo-
MaJIbHOE SIBJIEHWE IJTMJIOCh OKOJIO 4yaca. Eme pansiie, B maprte
2009 rosa, cpa3y TpH COJIHIIA HAOJIO/Ia I Ha BOCTOKE CTPaHBbI, B
ropoje JlosiH. YTo 310: onTryeckas WITI03usl WK BCe-TaKu COJ-
HevHast aHoMasusi? OTBETUTh OHO3HAYHO Ha 3TOT BOITPOC yue-
Hble He MoryT. Ho 1o, uto ot CosHila B Onmkaiiiiee BpeMsi MOX-
HO O)KUJIATh HETIPEACKA3yEMBIX SIBJIEHUM, — COMHEHUU HE BbI3bI-
BaeT. B mocnenHee BpeMsi actpoHombl HaOmonanmu Ha CojHile
AHOMAJIbHYI0 HEaKTHMBHOCTh. Bce 3To Bpemsi 3Be3/1a Kak Obl Jipe-
Maia. ..

Tenepp CoJHIle BCTYNUJIO B HOBYIO (pa3y BBICOKOW aKTHBHO-
CTH. A 3TO O3HAYaeT, YTO BCKOpEe Ha 3eMJTI0 OOPYIIUTCS KOJIOC-
cajibHasl SHepreTuyeckas BojaHa.

B atom rony yuensie yxe HaOmonam Ha CoJTHIIe B BCIIBIIII-
KM Kjacca X, 4ero He ObLIO yxke Oolniee deThipex JieT. «Kiacce
X» — TaK y4eHble OKPECTWJIA camMble MOIIHbIE, a 3HAYUT, U ca-
MbI€ ONACHBIE COJIHEUHBIE BCTIBIIKHU. JTO YHUKAJIbHbIE TIO CBOEH
MOIIIHOCTH IPOLECCHI BBIAEJIEHUSI CBETOBOU U TETJIOBOW SHEPTUU



B armocepe Comnnua. ITponomkuTenbHOCTh CONMHEYHBIX BCIIbI-
IIEK YacTO HE NPEBBIIAET HECKOJBKUX MHHYT, a KOJINYECTBO
SHEPruM, BHICBOOOKIAEMOH 32 3TO BPEMS, 110 MOLTHOCTU MOXET
B COTHHM pa3 MPeBbIIATh B3pbIB aTOMHON O0MOBI. [TepBbie MoIlI-
Hble HepreTruueckue yaapbl ot CosHia 3emiis OllyThIa Ha ce-
6e 8 deBpans 2010 roga. 3a cyTku Ha 3Be3/ie IPOU3OILIO 22
BCIBIIIKYU. JIJIs1 aCTPOHOMOB 3TO CTaJI0 HEOKUAAHHBIM SIBJICHU-
€M, MOCKOJIbKY OBbLJIO 3aperrcTpUpOBaHO Ha (POHE CIIOKOHHOTO
Connia. Yepes uetsipe ans, 12 despans 2010 roga, Ha ConHue
ITPOM30IILIA EIIE OHA MOIIHAS BCIIBIIIKA. . .

B 310 %€ Bpems Bce MH(POPMALMOHHBIE KAHAJIbI BEIIAIN O
cuibHeleM 3emierpsiceHnd Ha [antu. OHO oOpymmiIoch Ha
octpoB 12 siuBapsi B 16 4acoB 53 MUHYTBI 10 MOCKOBCKOMY Bpe-
MEHH, 32 HECKOJIbKO HeZeNb O COMHEYHOH BCIIBIIIKHA. JTO ObI-
JIO OJIHO U3 CaMbIX MOIIIHBIX 3€MJIETPSICEHUN, U3BECTHBIX YEJIO-
BEYECTBY, MarHUTYJON B ceMb OaJUIOB. B 0lHO MrHOBeHue 371a-
HUsI U TIOCTPOMKHK OCTPOBA CIIOKWINACh KaK KAPTOYHBIE TOMMU-
ku. KeprBamu 3emuierpsiceHus craau nouru 230 TeicAd 4eso-
Bek. [lociie 0OCHOBHOTO OBIIO 3aperucCTPUPOBAHO MHOKECTBO TIO-
BTOPHBIX TOJTYKOB, MSATHAIATH U3 KOTOPBIX C MArHUTY/I0M Oosiee
nsaTy 6ayuioB. BoccrananuBath uH(ppacTpykTypy Ha ['anutu He
npugaercs. OctpoB HykHO 3acTpauBarth ¢ Hyss1! Kananaar ¢u-
3uko-maremaTndeckux Hayk Urops IllecTronmanoB ycraHo-
BUJI CBSI3b MEX/Y COJTHEYHOM aKTUBHOCTBIO U 3€MJIETPSCEHUSI-
mu Ha ['autu. Uzyuenue B3aumocBs3u ConHIa U 3eMJIeTPsICeHUI
YUYEHBIN BMECTE C KOJIJIETAMU HadaJsl MPOBOAUTH €LIE B CEPEAVHE



90-x:

«Muvl 835U 6HauanNe OOUH UUKA COAHEUHOU AKMUBHOCHU U
CPABHUNU NOKA3AHUSL CEUCMUUECKOU AKMUBHOCMU C YUCAOM Nsi-
men. U ¢ camozo nauana oOHapydcunu ompuyamenvHyro Kop-
PeNsUUIo MeHCOy CONHEUHOU aKMUBHOCHBIO U CEHCMUMHOCTIBIO.
OKkazanoce, umo MAaKCUMANbHASL CEHCMUUECKAS aKMUBHOCHb
HAOA00aemcst 80 8PeMst MUHUMYMA CONHEMHOU AKNMUBHOCTU.

Mo Bepcuu y4yeHoro, 3emyieTpsiceHus1 Ha 3emiie MPOUCXOIAT
toraa, korna CosHIle HAXOAUTCS B MUHUMYME CBOEU aKTUBHO-
cru. [lonydeHHbIe U3 PacueToOB Pe3y/IbTaThl YUCHBIN OITyOIUKO-
BaJI B HAYYHOM XypHasie. KakoBo ke ObLJIO ero yiuMBJeHue, Korjua
OOHapYKMIIMCh HOBBIE (pakThl. OKa3aJI0Ch, UTO 3eMJTIO TPSICET HE
TOJIBKO BO BPEMSsI COTHEYHOTO «CHa», HO U BO BPEMSI CBEPXKPYII-
HBIX BCIIBIIIIEK.

Urops IlecTonasoB npoaoskaeT CBOM pacckas:

«Camvle KpynHele conHeuHvle ecnvluku Ovlau 23 ¢hespans
1956 200a u éom coecem neoasno, 6 2005 200y, 20 saueaps.
Ho kpynhoe 3emaempsicerue npoucxooum ne mozoa, Ko2oa smu
BCNBIUKU NPOUCX00SIM, a4 HeMHO20 patee. 3uauum, 8 2004 200y
Oexaope ObLA0 3eMAempPsACeHUe C MazHumyooll 9, komopoe moaice
86138410 OOABULOE YYHAMU U OONBULUE PAZPYULEHUSLY.

ConocTtaBuB BCe TaHHBIE CEUCMHUYECKON 1 COJTHEYHOU aKTUB-
HoctH 3a nocneanue 100 net, [lecTtonanoB oOHAPYKUIT MEXITY
HUMHU MPsIMYI0 CBsi3b. CBOE OTKPHITHE OH HA3BaJl BEKOBBIM LIMK-
JIOM. YUeHbI! YTBEPKAAET, Ceiiuac Mbl BCTYIIWJIM B OIUH U3 Ta-
KHX IIUKJIOB.



«OH Hacmynun 6 konye 1990-x 20008, a no conHeuHoll akmug-
HOCMU — uymb No3d#ce, ¢ HeOONLUUM 3aN030AHUEM, NPUMEPHO
na 10—11 aem. To ecmv 6 Haue 8pems Mbl HAOAOOAEM HAUANO
8EK0B020 CONMEUHO20 UuKAA. B nauane nezo conneunas axmue-
HOCMb OYeHb HU3KASL, YMO Mbl U OOHAPYHCUBAEM, A CelicMuye-
CKAsi AKMUBHOCb NPUHUMAENT OUeHb OONbUUE 3HAUEHUS], U Mbl
8UOUM, Mo 20e-mo ¢ cepedutivl 1990-x 20006 celicmuueckas ax-
MUBHOCMb 8CE BPEMSL POCAA U CAMble KPYNHBIE 3eMAEMPACEHUS
npoucxoounu 6 2004 u ¢ 2005 200ax».

26 nekadps 2004 roma B MHOMICKOM OKeaHe MPOW3OILIO
MOIIHOE TOJIBOJHOE 3eMJIETpsICEHHEe MarHuTyaou B 9 Oasios.
OHO BBI3BJIO HEBEPOSTHOM BBICOTHI I[yHAMHU, KOTOpOE ObLIO
MIPU3HAHO CAMBIM CMEPTOHOCHBIM CTUXUWHBIM O€/ICTBHEM B CO-
BpPEMEHHON ncTopuv. MHOTrOMeTpoBasi BOJMHA JOCTUINIA Oepe-
roB npounesuu, llpu-Jlanku, rora Muaun, Tannanga u gpyrux
crpad. [Toru6:s0, Mo pa3HbIM OIIEHKaM, 10 TPEXCOT THICSY YEJIO-
BeK. 8 okTsa0ps 2005 roma B Kammupe nmpou3onuio 3emiierpsice-
HHMe MarHuTyaou B 7 6amioB. Yucno norudmmx cocraBmio 84
ThICSTYM yesioBek. 27 ¢eBpaia 2010 roga 3arpsacno Ywim. Hava-
710 2011 roga 03HaMEHOBAJIOCh 3EMJIETPSICEHUEM B SIIOHMU Mar-
HUTY/ION CBBIIIIE BOCBMH OAJIOB. 32 MOITHENIIIMMU MOA3EMHBIMU
TOJTYKAMH OCIEA0BAJIO IyHaMH BbicoTou 10 10 MeTpoB. Bonna
cTepna ¢ Juia 3eMJId 1eJible HAaceIeHHbIe MyHKThI. KepTBamu
CTaJIM NOYTH 12 THICSY YENIOBEK.

CosiHeYHasi aKTUBHOCTD OIPENENSAETCA TaKkKe KOJIMYECTBOM
MATEH HAa AUCKE 3BE3[Ibl, KOTOPOE MOCTOSIHHO MeHsieTcs. Tak, B



1957 romy na Comnurie O6b110 3a(PUKCUPOBAHO OOJee TBYXCOT Isi-
TeH. Ho yepe3 KopoTkoe Bpemsl MX YUCJIO COKPATHIIOCh BJBOE.
[NosiBieHne 1 “CUYEe3HOBEHUE MATEH yKa3biBaeT Ha TO, UTO BHYT-
pu ComHIIa YT MOCTOSIHHBIE MPOLIECCHI, O KOTOPbIX HAYKe HU-
Yero He U3BECTHO.

Ho nocnennue uccnepoBaHusl MOKA3bIBAIOT: KOTJAa KOJIUYeE-
CTBO ISATEH BO3PACTaeT, Ha 3eMJie MPOUCXOASAT NMPUPOAHBIE Ka-
TaKJIU3MBI.

D710 0/1Ha U3 MHOTUX 3arajok CosHIla, HaJ KOTOPBIMU yUeHble
BCEro Mupa ObIoTCs He OHO Aecsatiierre. Kak u Hax Tem, OTKy-
Jla Hala 3Be31a Oeper CBOI Hepruio. Beab BHIOpOCH poTyoe-
pannieB ¢ ConHIIa UMEIOT HEBEPOSATHYI0 MOITHOCTh. OHU 00pa-
3yI0TCSI B pe3yJibTaTe IUIOTHOM KOH/EHCAllUK XOJIOAHOTO Bellle-
CTBa, KOTOPOE MOJHUMAETCS HaJl PACKAJIEHHOW MOBEPXHOCTHIO
COJIHEYHOM KOpoHbL. B 310 Bpems BeniectBo CoHIla MPOHUKAET
B COJIHEYHYIO KOPOHY Ha OTPOMHBIE BBICOTbI, B COTHU THICAY KH-
someTpoB. [IpoTyOepaHIbl MOTYT HEOKMIAHHO BBIXOAUTH U3 CO-
CTOSIHMSI PABHOBECHSI M KaK Obl BHICTPEIMBATh OT NMOBEPXHOCTU
Connua. Takue BHIOPOCH MOT'YT IPOUCXOAUTH KAK 32 HECKOJIBKO
MUHYT, TaK U B TEUEHUE HECKOJIbKMX YaCOB.

25 ¢eBpansa 2011 ropa u3 atmocepsl ConHua NOAHSIICA
MOIIHBIN cTONO 11a3Mbl. Ero pasmepst konoccaibabl — 600 ThI-
cs194 KutoMeTpoB. D10 B 50 pa3 Gonbine quamerpa 3emud. Ha
MI'HOBEHME BCE yUEHbIE 3amMepiv B o:xxugaHuu. Eciu cBepxmol-
HBII POTYOepaHel] HAPaBUTCS B CTOPOHY 3eMJIH, TO Hallla 1Jjia-
HeTa MpeBpaTuTcs B Oe3KN3HeHHbI OrHeHHBIH 1map. Ho (oHTan



pacKaJIeHHOr'o ra3a JIBUHYJICSI B CTOpOHY Mapca.

[TbITasick OTBETUTH HA BOMPOC, OTKYJA HAIlle CBETHJIO OepeT
SHEPrHIO JJIs1 TAKUX KOJIOCCAJIbHBIX BHIOPOCOB, JOKTOP TeXHH-
YyeckHX Hayk Baaaummnp AmOKOBCKHH BbIIBUHYJ YHUKAJIb-
HyI0 Teopuio. OH CUMTAET, YTO COJIHIE YEPIIAET CBOK SHEPIUIO
u3 3upa.

[MonsTHe 3hupa CyIIECTBOBAIIO eIlle B TTyOOKOH JTpEeBHOCTH.
JlpeBHUE Ha3bIBaJIU €0 «3aroJHUATENEeM MycTOTh». B 1618 ro-
ny dpanity3ckuid pusnk Pene [lexkapt BbIABUHYJ TMIIOTE3Y O CY-
IIECTBOBAaHUM CBETOHOCHOTO 3(upa. [Tocne sToro MmHorue yye-
Hble OpOCHIJIM CBOM CHJIbI Ha MIOMCKHU HEOocs3aeMoro rasa. B ux
qucrie ObLT U Halll cooTedecTBeHHUK [Imutpuit Menzaenees. OH B
1904 rony ormy0MKoBaT KOHIIETIIAIO MUPOBOTO 3(upa, KoTopast
OypHO 00CyK/1a1ach B HAyYHOM MUpe. MeH/iesieeB mpe/rnoiarai,
4TO «3(pUP», 3AMOTHAOIIMN MEXKIIJITAHETHOE IPOCTPAHCTBO, SIB-
JISI€TCS CPellon, KOTopasi epejaeT CBET, TEIUIO U 1aXKe IPaBUTa-
uuio. [1o muenuio Imutpus MenzaeneeBa, Bce IpOCTPAHCTBO 3a-
MIOJIHEHO HEBUJIMMBIM 3(PMPOM — Ta30M C OYE€Hb MaJIbIM BECOM U
HEeU3y4YEeHHbIMU CBOMCTBAMH.



Pene Jlexapt — ¢paHuy3ckuid punocod, MateMaTuk, Mexa-
HUK, (PU3UK U (PU3HOJIOT, CO3/1aTeNb AHATUTUYECKON TeOMETPUN
¥ COBPEMEHHOH asireOpanyecKoil CUMBOJIMKH, aBTOP METO/iA pa-




JIMKAJILHOTO COMHeHUsI B prytocoduu, MexaHuIM3Ma B (pu3uke,
npeareva pedIiekconiorum

OO6HapyXuTh (P HUKOMY HE YIaBaJIOCh, TOTA MOSBUIHCH
MPOTUBHUKY 3T0M Teopun. C TeX nop Noucku 3¢pupa npeKkpaTu-
. Ho Biraguvup ALIOKOBCKUH yBEPEH, UTO ras cymecryer. 1
TI0/1 €r0 BJIMSIHUEM OTHEHHas 3B€3/a BRIOPAChIBAET CO CBOEH I0-
BEPXHOCTHU BO BCE CTOPOHBI KOCMUYECKOT'O IIPOCTPAHCTBA HEBO-
00pa3uMoro pazmepa KOMeTHI.

Baaguvup AmroKoBCKHil OObACHSET:

«Ipup oxazancsi 0ObIKHOBEHHbIM 2A30M C O4YE€Hb OONLULUM
oaenenuem u oueHv paspediceHuvim. Ezo maccosas naomuocme
Ha 11 nopsokoes menviue, uem naomuocms 8030yxa. Tem ne meree
OH 00nadaem 02pOMHOIL SHepeueil, 0ZPOMHBIM OaBAeHUeM ONaz0-
0apst O4eHb BbICOKOL CKOPOCHIU CBOUX MONEKYL».

[lo rumore3e AwokoBckoro, sHeprun y CosHIIa CTOJBKO,
YTO C MOMOIIIBI0 3(Prpa OHO €KECEKYHTHO MOKET BHIOPACHIBATD
HECKOJIBKO JIECSATKOB KOoMeT. U cotHeuHast KopoHa — He YTO MHOE,
KaK BBIOPOCHI pupa.

N3yunth HEOOBIYHBIE CBOWCTBA COTHEYHON KOPOHBI YYEHBIM
NoKa He yJasioch. Beib Temnieparypa BHEIIHETO ciosi atTMocge-
pb1 CoHIIa BBIIIE OJHOIO MUJUIMOHA rpaycoB no Llenscuio, To-
Ia Kak Temneparypa Buaumon rnosepxHoctu ConHua, wim go-
Tocepsl, HE MPEBBIIIAET HIECTH ThICAY I'paaycoB 1o Llenbcuio.
DT0 NpOTUBOPEUUT (PU3NUECKKUM 3akoHam. Eciau Mbl npejcra-
BUM, 4TO OKa3ajauch Ha COJHIE U CTAIM YIAIATCS OT HarpeTon



MIOBEPXHOCTH, TO MO0 BCEM M3BECTHBIM 3aKOHAM, MbI TOUYBCTBY-
em noxonoganue. C ConnueM Bce nHave. Ecam Mpl HauHeM nog-
HUMAThCsI BBEPX OT €ro MOBEPXHOCTH, CHavaj1a OOHAPY UM, 4TO
TeMIiepaTypa najaaer, Ho 3aTeM, MocJje eie HeOObIIIOro Moab-
eMa, TeMIeparypa pe3Ko BhIpacTeT J0 MaKCUMAJIbHOTO 3Have-
HUSI.

PacckaspiBaer gupexkTrop WHcTHTYTa 3€MHOr0 MarHe-
TH3Ma HOHOC(ePbl U PacCHPOCTPAHEHHUs PAJAUOBOJH HM.
IIymkoBa Poccuiickoin akaaemun Hayk Baagumvup Ky3ne-
LIOB:

«Ecmw nexue npoueccol na Contue, 00 CUX NOp HENOHSMHbIE
Ham. Hanpumep, npouecc naepesa koponvl. ConHye umeem no-
BEPXHOCHbL XON00HYI0, OKON0 4 mbicsu 2padycos, u 80pyz HAO
ee NOBEPXHOCMBIO BO3HUKAEM 20PSUASL KOPOHA C MeMnepamypo
0KONO0 MUnAUOHA. M mak noayuaemcsi, umo Xon00Hoe 2peem 20-
psiuee».

O MexaHM3Me HarpeBa COJTHEYHOW KOPOHBI YUYEHBbIE BbI/IBU-
HYJIA HECKOJIbKO TMPEINONIOKEHUI, HO HU OHO U3 HUX A0 CHX
Nop He MoaTBepikaaeTcs. YieH-KoppecroHeHT AKaaeMun KOc-
MoHaBTUKH uMenu L{nonkosckoro [aBen CBUpuaI0B 0OBSCHSIET
Takoe cBOMCTBO COJTHIIA €r0 UCKYCCTBEHHBIM ITPOUCXOKICHUEM.

B mapre 2007 ropa Ha opumansaom care HACA onuH 3a
JPYTUM CTaJTU TOSIBJISITHCS] KAYECTBEHHBIE CHUMKU MIOBEPXHOCTU
Comnnra. [Tpu moagpobHOM n3ydenuu ¢pororpacduii uccieaoBare-
T OOHAPY KM HA HUX HEOOBIYHbIE OOBEKTHI, KOTOPHIE IepeMe-
HIQIACh HAJl COTHEYHOU KOPOHOM. . .



25 okTs16ps 2006 roga B 19 yacoB 30 MUHYT [0 MOCKOBCKOMY
Bpemenu ¢ 6a3sl BBC CIIIA Ha mbice KanaBepain crapryer ame-
pUKaHcKas pakera «Jlenabpra-2».

Ha 6opty pakeTsl HaxoauTcs CryTHUK «CTepeo», COCTOSIINN
U3 JIByX HEOOJBIIIUX 30HI0B. DTH 30H[IB — 00CEPBATOPUH, KOTO-
pble BIIEPBbIE B UICTOPUM YEJIOBEUECTBA JIOJIKHBI CAEIIATh CTEPEO-
ckonnyeckue cHuMku ComHiga B popmate 3D.

Yepe3s yac nocJe crapra pakera «Jleybra-2» BBIXOAUT Ha OKO-
no3eMHyto opouty. Ha Boicote 1100 KunomeTpoB 30HIbI-0113-
Hellbl OTESIOTCS OT PAKEThI-HOCUTENSI U HAYMHAIOT CaMOCTOSI-
TeabHblid nosieT K ConHily. B Tedenue S et o6a cmyTHHKA, TO-
CTEINEHHO OTJAJISISACh OT 3eMJI, IperyIOT B pa3Hble CTOPOHBI U
B (peBpasie 2011 roga BHIXOJAT HA paCUETHYIO OpOUTY, pacrosa-
rasicb Ha MPOTUBOMOJIOKHBIX CTOpoHax OT CosHIIA.

6 ¢peBpas 2011 roga criytHukH «CTepeo» nepeaaoT Ha 3em-
JIIO TIEPBBIN 32 BCIO UICTOPUIO YEJIOBEUECTBA TPEXMEPHBII CHUMOK
Hareu 38e316l. Bot oH!

CHuMOK BriepBble TTO3BONUT yBUAEeTh CONHIIE 1IEJTMKOM — Ha
Bce 360 rpaycoB OKPYKHOCTH.

A 1 nexadps 2011 rona 30H181 «CTepeo» nepenaayT Ha 3em-
JII0 BUJEO3aMKCh, KOTOpasi CTaHeT Hactosien cencarueit! To,
YTO 3aCTaBUT MCCIEAOBaTeseld BCEr0 MHUPA 3arOBOPUTH O TOM,
YTO PSAJIOM C HAIlleH IJIAaHeTOW KYypPCUPYIOT JECSITKU MEKIUIaHeT-
HBIX KopaOuei mpuienbiieB. Ho camoe rinaBHOe, YTO MHOTUIAHEe-
TsIHE TIPUCTAJIBHO 32 HAMU HAOIOAAIOT ¥, BOZMOXHO, JJaKe TMOJ-
HOCTBIO KOHTPOJIMPYIOT 3EMIIIO. ..



Ha kagpax, KOTopble yaanoch 3aneyvatieTb OqHOMY U3 30H/IOB,
BUJTHO, Kak COJTHIIE BHIOPACHIBAET MOIIIHBIN TIOTOK TUIA3MBI B CTO-
poHy Mepkypusi. Ha orpoMHOI CKOPOCTH pacKaJIEHHbIA MOTOK
JIETUT K TUIaHeTe, HO, He JjosieTeB 1o MepKypusi, ria3ma Kak Oy/-
TO Bpe3aeTcs B HEBUIUMBIA KOCMHUYECKHI 00BEKT, KOTOPHIN BHE-
3aIHO CTAaHOBUTCS BUAUMBIM. [loICBEUEHHBIN COTHEYHOM T1a3-
MOV, HEOTIO3HAHHBI 00BEKT KaK Obl MPOSIBIIETCS B KOCMOCE U
HAYUTAET CBETUTHCS. DTO JUIUTCS OYKBAILHO HECKOJIBKO CEKYH/I,
T10CJIE YEro 3araJo4Hblil 00BEKT OECCIIEIHO UCUYE3AET.

Uro 310: AedeKT ONTUKHU, WIM K€ Ha CaMOM [IeJie UYesiOBe-
YEeCTBO CTOJIKHYJIOCh C HEOTNO3HAHHBIMU OOBEKTAMHU, KOTOPbIC
ye JaBHO Mcnosb3yioT sHepruio ConHia B cBoux 1eisx? Cero-
JIHS1 3BE3/1a CJIMIIKOM IJIOXO M3ydeHa uesnoBekoM. Hu y onHoit
CTpaHbl MUPA HET TEXHOJIOTMUECKON BO3MOXXHOCTH MTPUOTN3UTD
CIOYTHMK Ha MaKCUMAJbHO OJIM3KOE PAcCTOSHUE K 9TOW pacKa-
nenHou 3Be3je. [lpu Temmniepatype, kotopoit odnaaaer ConHile,
Jlake CBEPXIPOYHBIN MeTal1 peBpatiaercs B nap. Ho y Poccun
CErofiHs MOSIBUJIACh BO3MOXHOCTb CTaTh TUOHEPOM B U3YYEHUU
ConHIla ¢ TOMOIIIBI0 HAYYHOH KcTieauinu «HTeprearo3oH 1.
YueHsble HaeI0TCs, YTO UX alnapar CMOXET OJOUTH HA MaKCH-
MasibHO Om3Koe paccrosinve k Connily. Tyna, roe He Obut erne
HU OJIVH CITyTHUK.

PacckaspiBaer gupexkrop WHcTHTYTa 3€MHOr0 MarHe-
TH3Ma HOHOC(epHl U pacnpoCTPaHeHNsI PAJUOBOJH HM.
IIymkoBa Poccuiickoin akaaemun Hayk Baagumvup Ky3ne-
OB



«Bnepevie Mol dondicHbl Oydem UCnONb308aMb 3AUUMHBLI
9KPAH, NOMOMY UMO, K020a Mbl NPUOAUICAEMCSL 8 MPU pa3a Oau-
arce, 3HAUUM, 8 0eésimv pa3 yeeauuusaemcs Hazpes om Coanya.
Cuumatime, 6 10 pa3. H nosmomy annapamypa modxicem ouetsb
CUNBHO Hazpesambcsi. M nosmomy Hydicen SKpam, Komopwiii 0y-
Odem ee 3awuuamo. U y Kaxicoozo npubopa 6ydem ceos cucme-
Ma, umoobl modice He ObLIO nepezpesa.

Ho nuist Toro, yToObl SKCEPUMEHT YAJICS, YYEHBIM MPUIET-
Cs1 PELINTS eIlle OfIHY MPOoOeMy, C KOTOPOW CTAJIKUBAIOTCS BCE,
k10 n3ydaer ConHue, — mpeoaoneTs pacctosaue B 140 Muwmo-
HOB K1jioMeTpoB. [Toka HY OfIH CO3/1aHHBIA Y€JIOBEKOM KOCMHM-
YecKUid KopalJib U Jake CIyTHUK He MOXET MOJIETeTh OJIU3KO
K 3Be3zie. Torma pocCUiCKMM y4YeHbIM TMPHIIUIA B TOJIOBY Hes
BOCIIOJIb30BAaThCsI IPUTSKEHUEM JIPYTUX TuiaHeT. «HTepremmo-
30H/I» TUIAaHWpYyeTcsl HampaBuTh K COJHILy C UCIOJIb30BaHHEM
I'PaBUTAIIMOHHOTO MaHeBpa Yy BeHepsi.

«MHTepreno3oHa» nonaaer npsiMo B kopony CosHila — Ha
paccrosiare B 30 MUIJIMOHOB KAJIOMETPOB OT TOBEPXHOCTH 3BE3-
apl. Hukorpa ere 3eMHOM OOBEKT Tak OJM3KO He MOAOMpaIcs
k Conniy. [TpeamecTBeHHUKOM «IHTepreMo30H1a» ObLI CITyT-
HUK «Koponac-®oton». Oun 6but 3amymieH 31 mons 2001 roma ¢
kocmonpoma [Tnecertk, YToObI MccaenoBaTh I100aTbHBIE KOeOa-
Hus Connia. Ho «Koponac-®oToH» MOr u3ydaTh 3BE3/1y TOJb-
KO C JIaJibHUX paccrossHuid. Torga nepea KOHCTPYKTOpamu Obl-
JIa TIOCTaBJIeHa 3a/1a4a pa3padoTaTh CIyTHUK, KOTOPBIA CMOT ObI
MaKCUMaJTbHO OJi3K0 monoOparhkes K ComHIly 1 He cropeth. Tem



6onee, uto yxe B aekadpe 2009 roma «Koponac-PotoH» ObLI
0e3BO3BpaTHO MOTEPSIH B TIPOCTOPax KocMoca. HoBbI CITyTHUK
«VHTepreano30oH1» B HECKOIBKO pa3 MPEBOCXOAUT CBOETO Mpe/l-
IIECTBEHHUKA.

[oka nporpamma «/HTepreno30H1» TOAbKO HA CTAAUU Pa3-
padotku. Ho ecm ee ynacTcst BOIUIOTHTD B )KU3HB, YEJIOBEKY OT-
KporTcs (paHTacTUUECKUe MepcrieKTuBbl. KocMmuueckasi Hayka
BBII/IET HAa HOBBIM ypoBeHb. HakoHel ynactcsi coctaBuTh Oosee
TMIOJIHOE TIPEJICTaBJIeHUE O 3Be3Jie, KOTopasi He TOJIbKO MoIapuiia
KU3Hb Bcell 3emiie, HO M MOXET B JIIOOOW MOMEHT YHUUTOXUTh
ee. YueHble /10 CUX MOp He OHUMAIOT, OT YEero 3aBUCUT COJTHEY-
Hast akTUBHOCTh. CyIlleCTBYeT Bepcusl, UTo ee KosuebaHus — pe-
3yJIbTaT BO3JIEHCTBUS HA 3BE3/1y APYTHX IJIAHET.

Ot CosHIia 3aBUCSAT BCE MPOLIECCHI, TPOUCXOSIINE HA 3eMIIE.
B ero sHepruu HyxaalTcs Bce KuBble cyliectBa. CoHIle mpa-
BUT 36MHOM KU3HBIO U B JIIOOOW MOMEHT MOXET €€ MPEKPaTUTb.
Ocenbio 1859 roma HOUYb MpeBpaTUIach B JIeHb W3-3a MOIIHOMN
Benbimky Ha CosHile. Bo Bcem Mupe oty HaOITO1a7 i CeBEpHOE
cusiare. Ero Bunenu naxe sxutenn Kyowl, ['aBaiickux ocTpoBOB
u fmaiiku. M3-3a cUIBHOTO BO3/IEHCTBUS BHIIIUIA U3 CTPOSI TEX-
HUKAa. MarHUTOMETPBI 3aIIKAJIIIO BO BCEX YIOJNKaxX 3eMIIU.

Cnyuusiueecs B 1859 rony Hazeaiam KappuHITOHCKMM IITOP-
MOM B YeCTb aHIJIMICKoro acrpoHoma Puyapna Kappunrrona.
OH nepBbiM 3ameTi1, 4to COJNHIE 32 KOPOTKOE MIHOBEHUE TIO-
KPBUIOCh KPYITHBIMH TSITHAMH, KOTOPBIE XOPOIIO ObUIA BUJIHBI
naxe 6e3 onTuyeckux mpuoopos. Bekope ComHile BHIOpOCcHIIo



JIBa OTPOMHBIX MTPOTYOEpaHIla, KOTOPbIE MPEBPATUIINCH B OTHEH-
Hble I1apbl. B 0/1HO MrHOBEHME OHUM BBIPOCIHU 10 HEBEPOATHBIX
MacITaboB ¥ UCUYE3ITH.

Ecnu 6ypst mogo6HoM criibl 0OpyIIMTCS HAa 3eMITI0 CeroHs,
TO 9TO I'PO3UT HEOBIBAJIOrO MaciuTada TeXHOIeHHOM KaTacTpo-
oir. Crity mpupoapl 1aBHO HAYYWIIMCh MCIIOJB30BATh B CBOMX
LeJIsIX BOeHHble. Tak MosSBUIIOCh KJIIMMAaTUYecKoe U OHosiornye-
ckoe opyxue. Tenepp oHM 3aMaxHyJUCh U Ha COJTHEUHYIO CU-
cremy. Boennbiii yuensii Angpent Hlansirun yeepen: ComnHue
HE TOJIBKO CAMOCTOSITEIBHO CMOKET 00ECTOUMTD BCIO 3eMUITIO, HO
CTaTh OPYKMEM B PyKax 3eMJISH. ..

Ecnu BeIBECTHM Ha OpOUTY OrpOMHOE 3€pKajio M HAIpPaBUTh
COJIHEYHbIE JTyYd Ha (POKYCHBIE TOUKH, TO MOKHO CXKUIaTh Iie-
JIble TOpO/ia ¥ HaceNeHHbIe MyHKTHI. [10100HbI SKCTIEpUMEHT B
212 rony 1o Haieu 3pbl coepil Apxumes. Jlerenaa riacur,
yTO B X071¢ Bropoi1 [lyHuueckoil BOMHbI IpEBHErPEYECKUI yue-
HBIW CJKET BO BpeMsI 0CaJibl pUMCKHI (pJIOT. ApXuMes1 OTIIONUPO-
BaJI 3epKaia J1o Osiecka u c(hOKyCHpOBaJI UX HA COITHEYHBIE Ty Y.
Takum 00pa3oM OH MPEeBpaTHJI AEPEBSHHbIE PUMCKUE KOpaOH
B neries1. COBpeMEHHOW MCTOPHUU TMOJ0OHBIE CTydyal HEU3BeCT-
Hbl. OHako 4 despansa 1993 roga npumepy Apxumena, mpas-
Jla B MUPHBIX LIEJI5IX, TOCTIeA0BAIM pOocCUiicKue yueHsle. Ha rpy-
30BOM KOCMUYECKOM Kopaoie «[Iporpecc M-15» Obuto pa3sep-
HyTO 20-MeTpoBoe 3epkaiio. Llenb sKcnepruMenTa — ocBelieHre
npunonsipaeix oonacreit Poccuu. C niepBoii MOIBITKY KeJaeMo-
ro pe3syJbrara yuyeHble He JOCTUIVIM. i ocyliecTBIeHUs 3a-



JQYMaHHOTO HEOOXOAMMO OBUIO JIOCTABUTh HA OPOUTY 3€pKaJio,
B HECKOJIBKO Pa3 MPEBBIIIAIIEE pa3MEPhl TOrO, YTO YCTAHOBU-
i Ha «[Iporpecce M-15». Cnenyommas mombiTka Toxe OblLia
HeynauHoil. Y 26 okta0ps 1998 roaa skcneprMeHT ObLT 10CPOY-
HO TIpeKpallieH u3-3a OMIMOKU B MPOrpaMMe aBTOMATUYECKOTO
ynpasieHus. [locrie yero omneiThl ¢ 3epKajiaMu MPEKPATUIIN CO-
BCEM. DTO OKa3aJoCh SKOHOMHUYECKM HeBbIrogHo. Ho naxe Ha
NIEPBOM 3Tarle 3KCIEPUMEHTA CTAJIO SICHO: COJIHEYHYIO SHEPIHIO
MO’KHO UCIIOJIb30BaTh HE TOJILKO B MUPHBIX, HO U B BOEHHBIX 11€-
JISIX.

Eme nenapao CosHile ObLJIO MOYTH HE akTUBHO. M B TOM, 4TO
OHO OYE€Hb CKOPO ITPOCHETCS1, HUKTO HE COMHEBAETCS. JTO MOKET
I'PO3UTh HAM HE TOJIbKO AaHOMAJIbHO BBICOKMMHU TEMIIEPATypaMU,
HO ¥ CWJIbHEUIIIMMU MarHUTHBIMU OypsIMU. 3eMHbIE MarHUTHbIC
TIOJTIOCA MOTYT JIOMTH JI0 9KBATOPA, YTO MPUBEJIET K ITI00ATBHON
CMeHe KinMMaTa. HauHeTcss MrHOBEHHOE TasiHUE JIbI0B APKTH-
KM U AHTapKTUAbl. YpoBeHb MUPOBOIro OKeaHa MOJHUMETCS B
HECKOJIbKO pa3, MaTepUKU HaBCeraa YUAYT MOJ BOMIY.

Jlo HaIMX THEH IO BOCTIOMUHAHU I TPEUECKOT0 MUcaTest
[Tpokomnus ['a3ckoro, KOTOpPbI YIIOMUHAET, 4TO B 526 rogy Ha-
1iedt 3pbl CosHIIE OTYXJIO U cTallo noxoxe Ha JIyHy. Okolo ro-
J1a 3Be3/1a MPaKTUYECKU He cusiia. Toraa e MpoMCXOIuIn pa3-
JIMYHBIe OE/ICTBHSA, JIIOOU YOUBAJIM JIPYT Jpyra, Hadajaach MaHU-
Ka. «BoiiHa, ronon u apyrue OeicTBUs He TiepecTaBaid ryOuTh
JI0fIeN», — BCIIOMUHAET IUCaTeTb.

Connue — neHrpaipHoe Tesao COTHEYHOM CUCTEMBI, BOKPYT



3TOrO KMBOTO OpPraHM3Ma BpaIaloTcsi Bce TuiaHeTsl. [logo6HO
TUTaHTCKOMY TEPMOsiIEPHOMY peakTopy, COJHIIEe eKeCeKyH/IHO
BBIOpAChIBAaET B OKPYKalolIee MPOCTPAHCTBO OTPOMHOE KOJINYe-
CTBO 9HEPIUH, OT KOTOPO 3aBUCUT %U3Hb Ha 3emle. Kak umen-
HO 3TU CBEPXMOIIIHBIE SHEPreTUYECKHe MOTOKU BIMSIOT Ha JIO-
Jey — HayKe 10 cux nop He m3BectHo. Ho dro, ecm Comnnie
HAYHET BHIOpAchIBaTh SHEPIUU B JIECATKU, COTHU pa3 OoJbiie?!
I'mranTckue Benbimky Ha COJTHIIE TPOMCXOAST Kask/Ible OIMHHA-
ALATh JIET, ¥ TIOYTH TOJl Ha3aj CBETUJIO AOJDKHO OBUIO TPOSIBUTH
MaKCHMYM CBO€ aKTHBHOCTH, HO OHO JipeMasio. Yem oOepHeTCs
9T0 ono3aanue? Hanprumep, He MOBMSET JIM OHO HA MarHUTHOE
nose 3emin’?



I'maBa 4. Korjga 3emuist nepeBepHeTcs

JKu3Hp Ha 3eMHOM IIape BO3MOXKHA TOJILKO OJ1arogapsi mar-
HUTHOMY Moo TuiaHeThl. Ho nociennue nccnenoBanus nokasa-
JIM: MarHeTU3M Hallled IyiaHeTsl ociadeBaer. CeromHs yueHble
BCETr0 MUPA MbITAIOTCS MOHSTh, TIOYEMY Mbl TEPSIEM CBOM IIIUT.

Yro Takoe marautHoe nosie 3emim? CuuTaercs, 4YTO OIHO-
BPEMEHHO C PO’K/IGHUEM Halllel IJIaHeTHl B ee HeJpax 3apadoTa-
Jla IMHAMO-MaIllMHa, KOTOpas CTajia BhIpaOaThIBaTh IeKTpUYe-
CKYIO SHEPrHio. 3eMHOM I1ap — 3TO TMTAHTCKUI MarHuT C AByMs
nomocamMu. CustoBble TMHUY BbIpbIBaOTCA M3 KO)kHOro nomwoca
Y BXOJAT BHYTPhH IJIAHETH Ha ceBepe, 00pa3ys MarHuTocepy.
N nepeotieHuTh 3HaU€HUE MAarHUTHOTO KOKOHA HEBO3MOKHO.

PacckasbiBaeT IJiaBHbIN Hay4YHbIN cOTPyAHUK UHcTHTY-
Ta okeaHoJioruu uM. IL. I1I. [llupmoBa Axexkcanap I'opoxa-
HHUIKHAM:

«Maznumocgpepa obpasyem max HA3LIBAEMbIL MAZHUMHBLI
wum Haweil naaremvl. Maznumocgbepa Oeporcum 3apsidceHHble
uacmuybl UoHocghepol, uoHocghepa deparcum ammocgepy, ammo-
cghepa npedoxparsiem HAC C 8AMU OM 2YOUMENbHOO BAUSHUS
AHCECMKUX KOCMUMECKUX UBNYHUEHULL U Yrbmpagpuonremar.

Bce xuBble opraHM3MBbl Ha IUIAHETE OONAIAIOT SJEKTpOMAr-
HUTHBIM u3JTydyeHueM. W denoBek He uckimovyeHwe. OH, Kak
MOIIHBIT TeHepaTop, 6eCcIpephIBHO MPOU3BOAUT SHEPIHIO.

Oo6mwsicusier mpoceccop CIIoI'Y UTMO KoucranTun



KopoTkos:

«39Mo He KaKue-mo mauHCmeeHHble NPOUeccsl, OHU UBMePsL-
10MCs KAdXiCOblli OeHb MUAAUOHDBL pa3. Ilepeoe, umo nam uzeecm-
HO, — 3MO 2.NeKMPOKAPOUOZPAMMA. MO INEKMPUUECKASL AKIMUG-
Hocmb cepoua, ona uzmepsiemcsi. Caedyrouee, umo Haubonee uz-
eecmno, — 3mo snekmposuyepanozpamma. To ecmv snexmpuue-
CKas aKmueHoCmv Hautezo mo3za. Touno mak e 6 Hayke uc-
NONL3YEMCS INEKMPOMUOZPAMMA, INEKMPUUECKAST AKIMUBHOCHTb
MbIUY.

B ¢espane 2004 roga B Hapkonorundeckyio 6onpuuily Exare-
puHOYypra NoCTynujI nanueHT. TUXUi aJIKOroJInK 1Mo uMeHu [e-
Ha — TYT OH ObUI 3aBcergaraeM. Bpauu mbITaauch BHIBECTH €ro
U3 OYepeHoro 3arosi, Ho 6e3pe3ynbraTHO. [larment ymep. Ka-
3aJ10Ch ObI, CITyJail JIIsl TIONOOHBIX MEIUIIMHCKUX yUPekICHUN
psiioBoii. O marmeHTe, BO3MOXHO, BCKope Obl 3a0butn. Ecyn Obl
He yAMBUTENIbHOE NpouciiecTBUe. Ha MeanIMHCKOM KaTaske, Ha
KOTOpOW CcKoHuascs ['eHHaauil, ocTajics OTIeYaToK 4YesioBeve-
CKOIO TeJia.

PacckaspiBaer Bpau-napkoJjor Baagumup Iloranos:

«bvLau ouepmanus 2010661, ouepmanus 3yo08, A3bIKA, 30€Ctb
2pYOHAsl KAemKa, mo ecmb peopa, NOmom Oblno GUOHO UemKO
ouepmanus cepoya. .. To ecms noaHocmoio 6ce 3mo ObLA0 20e-Mo
00 8epxHell mpemu Hoz».

Cnen ObUT HACTONBKO OTYET/IMBBIM, YTO HAa HEM, CJIOBHO Ha
PEHTTEHOBCKOM CHUMKE, MOXHO OBLIO PacCMOTPETh BCE BHYT-
pEeHHUEe OpraHbl yeyioBeka. OTHeYaToK B TOYHOCTU IMOBTOPSLI



CTpOEHHe OpraHu3Ma MOKOMHOro. M 3TOT OTrnevyaTok He CMbIBaI-
ca!

HUccnepoBats peHOMeH nonpocuiu pusrkoB. O6pasipl Kpac-
KM C 3araJJOYHbIX HOCWIOK Tepesaid CIenHaJancTy MeCTHO-
ro (pu3NKo-TeXHu4eckoro nHcruryra Aaekcanapy Ilie-
XaHOBY:

«Kaxk cneyuanucmy no mazHumHomy pe3oHancy, mMHe noHsm-
HO OblN0, UMO UBMEHEHUe UEHMPO8 OKPACKU, De3YCA08HO, C653a-
HO C UBMEHEHUeM NAPAMAZHUMHBIX CEOLICIB.

BecripepbIBHBIE NIEKTPUUYECKUE MTPOLIECCH UAYT B OPraHU3Me
YyeJIoBeKa Ha MPOTSKEHUH BCeU )KU3HU. A B MOMEHT CMEPTH IPO-
MCXOIUT OY€Hb MOIIIHBII BHIOPOC HEPTUU. DTO MOKHO CPABHUTD
C CUJIbHEHIITNM 3aMbIKaHHeM. BO3MOXXHO, 9Ta HeM3y4yeHHas CH-
Jla ¥ OCTaBIJIa OTIIEYaTOK HA HOCMJIKAX eKaTepuHOYPrcKoro ma-
IIUEHTA.

[Mocne cMepTH MarHUTHOE MOJIe YesloBeKa He Mcye3aeT MrHo-
BeHHO. OHO OyneT ocnadeBarh MOCTENEHHO, TIOKa He TTPEeBPaTUT-
Cs1 B HOJIb.

Hama nnanera xuBa, MOKa OKPYXK€Ha MArHUTHBIM HIUTOM.
CosnHevHbIi BeTep, HAINpaBJIsAsCh K 3emMe, YIUPAeTcsi B CUJIO-
BOE I10JIe, ¥ TIPOPBaTh TAKyI0 MOIITHYI0O OOOPOHY YK€ HE MOKET.
OH ornbaet 3eMHOU MIap ¥ yXOIWT JIaJIeKO B KOCMUYECKOE MPO-
crpancTBO. Ho ObIBaIOT THM, KOT/Ia 3Be3/1a MPOSIBIISET TAKYIO aK-
TUBHOCTb, YTO YCTPaMBAET Ha IJIaHETE HACTOSIIYIO KaTacTpody.

ConHeuHasi BCIBIIIKA CPAaBHUMA C TEPMOSIIEPHBIM B3PbIBOM
KOJIOCCAJIbHOW MOIIIHOCTH. BBICOKOIHEpreTnyeckre 4acTullbpl Ha



OeleHol CKOPOCTH BBIPHIBAIOTCSI B MEXIUIAHETHOE MPOCTPaH-
CTBO U JOCTUTAOT 3eMJIM 32 HECKOJIbKO YacoB. Yap MpUHUMA-
eT Ha ceOsl MarHUTHOE T0Jie, OHO B3/IparuBaeT u Je)OpMUpyeT-
csi. ImeHHo 310 KoneGaHue U Ha3bIBAIOT MArHUTHBIMU OYPSIMU.
B takue 1HM B CBOIKAX METEOPOJIOTOB MOSIBIISIIOTCS COOOIIEHUS
0 HeOJIArOMPUSATHBIX TIOTOHBIX YCTIOBUsAX. OOUTATEN TITAHETHI
YYBCTBYIOT HeJJoMOraHusi. TexHuKa HaYMHaeT COOUTh, a MOXKET
Y BOBCE BBITH U3 CTPOS.

PacckazpiBaer 3aB. oTaesoM HMHCTHTYTAa KOCMHUYECKHX
ucciaenopanuiit PAH Anaroumii IlerpykoBuu:

«Maznumnasi 6ypsi — 3mo npexcoe 8cezo Nepuod OUeHb MOU4-
HBIX INEKMPOMAZHUMHBIX WYMO8, NEPUOOD, K020 803PACMAIOM
NOMOKU CONHEUHBIX KOCMUUECKUX ayueli. Pakmuuecku 3mo Koc-
MUUecKast paouauiisi Om COAHEUH020 10ePHO20 PEAKMOPA 8 HEKO-
mopom cmelcae. Bospacmarom nomoku maznumocgheproii paou-
auuu, U ece 3Mo eausenm Ha CNYMHUKU, HA PAOUOCE5I3b, NPpUUeM
CUNBHO 8USIEM».

B 1989 rogy npousonuia ogqHa U3 CaMmbIX MOIIHBIX BCITBIIIEK
Ha Connue. Torga 3Be3aa mokasasna, HACKOJIBKO Mbl O€33aIluT-
HBI IIepe]l OTHEHHOM MOUIbI0. 3a CYMTAHbIE MUHYThI CTOPEJIO BCE
000pyJIOBaHME Ha MEKTPUUYECKUX TOJCTAHIIMSAX CEBEpOaMepH-
KAHCKOTO KOHTHMHEHTa. Ha HeCKOIbKO 4acoB BO ThMY MOTPY3U-
JICh 3aBOIBI M XKUJIble KBapTasibl. HeCKOIbKO MUJIJTMOHOB JIIOJEiH
ocranuch 6e3 cBeTa.

Ha Hamy niaHeTy nOTOKY MOBBIIIEHHOW PaJualliy MPOHUKa-
10T TOJIbKO B paifioHe mommocoB. Torma HeOO o3apsieT MoisipHOe



cHsiHEEe. DTO BOCXUTHUTENTLHOE 3pEJIUIIe — TPU3HAK CMEPTETIbHON
60prObI 3eMHOTO T1apa 1 Kocmoca. 3apsikeHHbIe YaCTHIIbI COT-
HEYHOMH IJ1a3Mbl TPOHUKAIOT B BEPXHHUE CJIOU aTMOC(EphI U B3a-
UMOJIEICTBYIOT C MOJIEKYJIaMU T'a30B, 3aCTaBJIsisl UX CBETUThHCSI.
UYeM BblIllIe CONHEYHAs] AKTUBHOCTDb, TEM Yallle U sipye CIIOJIOXU
Ha HeOe. Camble MOIIHBIE U3 HUX (DMKCUPOBAIN B CBOMX IHEB-
HUKax ApeBHHE acTpOHOMBI. CerosiHs 3T 3alucK — CBoeoOpas-
HBIl yUeOHUK IS TeX, KTO UCCIielyeT MarHUTHOE ToJie 3eMIIu.

B cepenune centsiops 2003 rona xurenmu MockBbl HaOmona-
71 HeoObIuHYyI0 KapTuHy. Houblo He6o Bapyr Havaso cnado cBe-
TUTBCS — CJIOBHO KTO-TO BBITUIECHYJI HaJl CTOJIMIIEH pa30aBiieH-
HYIO 3€JIEHOBATyl0 KpacKy. HenpuBbikine K MogOOHBIM sIBJie-
HUsM, skutenu LlenTpansHoit Poccry He Beprii CBOMM TIy1a3aM:
9T0 nojsipHoe cusiHue! HexapakTepHoe ISl 3TUX IIMPOT MpU-
POIHOE SIBJICHUE TOSIBUJIOCH W3-3a CUJIbHEWIIe MarHUTHOH Oy-
pu. Ho erie Gosee yaMBUTENbHBIM KaKeTCsI OJISIPHOE CUSTHUE Ha
9KBaTOpe, KOTOpOe HeoqHOKpaTHO HaOmoaamu B 2000 romy.

DT0 elle OIMH MPU3HAK TOro, YTO MOoJie Tepser cuiy. B ca-
MBIX HEOKMIAHHBIX MECTaX pajuaiusl MpuOIMKaeTcss K Bepx-
HUM cJI05IM aTMOcepsl. A B TOfibl COJTHEYHOW aKTUBHOCTH Pa3-
pYIIUTEIbHBIE TIOTOKA MOTYT J00paThCs U JI0 36MHOU TOBEPX-
HOCTH.

AxTuBHOCTh CoOJHIIA MeHsieTcsl mpuMepHo pa3 B 10-12 ger.
[Toyemy 3TH Meproabl HEPABHOMEPHBI, HAYKa OTBETUTbh HE MO-
*eT. VI Bce MpOrHo3bl O TOM, KOTJa 3B€3/]a Pa3rOpUTCs Ha TOJI-
HYIO MOILITHOCTb, — YCJIOBHBI.



[Iponomxaer Anaroami IlerpykoBuu:

«Cuumaemcsi, wmo COAHEUHBIL MaAKCUMym Oydem z20e-mo 6
2013 200y. /lanvuie 6yoem cnao. Kozoa smom cnao npudem K Hy-
A0 — B3O HEBO3MONCHO npedckazamv. [Ipozno3 coarneuroeo Ou-
HAMO, NPOZHO3 2eHEPAUUU MAZHUMHO20 NOAS, PA3BUMUSL CONHEU-
HO020 MAZHUMHO20 NOASL — SMO 8elyb Heonazooapras. OOHU 2080-
psim — 00ALULOTE MAKCUMYM, Opyeue —manviii maxcumym. Hy, kax
6om evlHecmu obuiee 3axkaouerue? bepym npocmo éce amnau-
myobl, YCPeOHsIom u 2080psim.: «Bom korHcencyc-npozrnos maxoti,
umo Oyoem — nOCMOMpPUM».

CeropiHst 3a MarauTocepoit HaOMoaaeT MHOKECTBO KOCMU-
yeckux anmnapatoB. CBepXuyBCTBUTEIIbHbBIE YCTPOMCTBA CTOSIT U
Ha 3eMHbIX CTaHIIMSIX.

ApxuB reopusnyeckon craHuuu «bopok» — nuuHas menu-
IMHCKast KapTa 3emun 3a mociaeanue S0 siet. 3neck coOpaHbl CBe-
JeHrs1 000 BCEX HeJOMOTaHHUSIX U IMEPHOIaX XOPOIIIero CaMOvyB-
crBus rianeThl. CTaHIMs pacrnonioxkeHa B AApociaBckoii oonactu
B CBOEOOPa3HOM MarHMUTHOM 3aITOBEJTHUKE — BIAJIN OT OJKUBJICH-
HBIX TPacC U MEKTPUUECKUX MomMeX. TOJbKO B TaKUX YCJIOBU-
SIX MOKHO MPOYECTh MOJIMHHBIE TTOKa3aHWSI MArHUTHOTO TOJIsI
3emui. Beero Ha mutadeTte padoratot 1o nmporpamme «MIHTepMar-
HeT» Oosee 100 TakuX CTaHIIWN.

B HeOOMBIIMX TOMUKAX, MOXOKUX Ha OOBIYHBIE TIOCETKOBbIC
MOCTPOMKHU, HAXOTUTCSI CYNIEPTOYHOE U COBPEMEHHOE 000py/I0-
BaHue. Bricokas TouHOCTh B «Bopoke» coOmonaercst He CyJai-
HO. Beib ”MEHHO M3yueHre MarHUTHOTO MOJsT 3eMJTH, BO3MOXK-



HO, B OyIyIlleM CTaHeT KJII0YOM [UIsl MPOTHO3MPOBAHUS KaTa-
crpod. Bo Bpems nocnenHero 3emierpsiceHus B inoHny narym-
KM B 00CepBaTOPUM 3alIKAIMBAIH, (DUKCUPYST MOIITHOE BO3MY-
nieHre Marautocgepsl. CoBageHre 3To Wi 3aKOHOMEPHOCTD
— yYeHble TOKa TOYHO He 3HaloT. Ho CBSI3b €CTh, ¥ HA/IO TOHSTD
— Kakasl.

MoryT i1 U3MEHEeHU st MarHUTHOTO TI0J1s1 OBITh IMPE/IBECTHUKA-
MU WM JIaXke TPUIMHON KaTacTpod — Ha ITOT BOIPOC MBITAIOT-
Cs1 OTBETUTh U MajieoMarHuTosiorr. OHU U3y4yaloT UCTOPHIO Mar-
HUTHBIX U3MEHEHUI Ha TUIaHeTe.

B MoMeHT 3aTBepieBaHUsI JIaBbl KPOXOTHbIE MATHUTHUKH, KO-
TOpBIE B HEH CoAepIKaTcsi, 3alIOMUHAIOT HAMPABJICHUE U BEINYH-
Hy nojis. B maGopatopun coOpaHsl 00pasiibl ¢ Pa3HbIX KOHIIOB
cBeta. M3yJasi vx 1mar 3a marom, CrieliiaIucThl COCTAaBIISIIOT OUO-
rpaduio TIaHeThl. Yke ceiluac M3BECTHO: MOoJie 3a TP C JIUIII-
HUM MUJUTHAp/A JIET HECKOJIbKO pa3 HapaluBasio MOIIb U Maja-
JI0 TIPAKTUYECKH JI0 HyJ1s1. BOT TOJIBKO MoUemMy 3TO MPOUCXOIIIIO
— HEU3BECTHO.

VHBepcrn — Tak Ha3bIBAIOT CMEHY MarHUTHBIX MTOJIIOCOB — Ha
TUIAHETe CITyYaJIMCh ThICSYM pas3. 3a 3TO BpeMsi MarHUTHOE ToJie
3eMJIM ycrieeT MOJTHOCThIO MCUE3HYTh U MOSIBUTHCSI CHOBA. Bo3-
HUKAasl 3aHOBO, OHO OCTABUT TIOJIOKEHHE TTOJTI0COB MPEKHUM, BOT
TOJILKO TTOMEHSIET «IUTIOC» M «MUHYC» MecTaMu. Y Kaxpiil pa3
3TO 3aKaHYMBAJIOCh KaTacTpOdOMu.

CBonM MHEHHMEM JeJIUTCs 3aB. JadopaTtopuei reodusu-
yeckoii oocepBaropnu «bopox» Uucturyra puznku 3em-



aa uMm. O. 10. IlIlmuara PAH Banepuii Illep6akos:

«Koeoa nonoca nepemewjaromes, onu nonaoarom 6 pation K-
samopa. 9mo onacHo, NOMomy YUMo CONHeUHblIi emep Oben npsi-
MO 8 Ppacnonodicerue nonoca. Imo npusedem K pe3Kkomy yeeau-
UeHUIo paouauuu, MazHUMHbIX OYpob, K MAKOU 0ecmaduau3ayuu
MAZHUMHOZO NOASL HA NOBEPXHOCIU, UMO JHCUBbIE OP2AHUZMDI,
HECOMHEHHO, MO 3AMEMsIN».

Otro FOnpeBuu IIMuaT — coBeTCKMii MatemMatuk, reorpad,
reopusuk, acrponom. Mccnenosarens I[lamupa, uccienoBaresnn
Cesepa. I[Ipodeccop. Akagemuk AH CCCP, AH YCCP, I'epoit



Cogetckoro Cor3za

Ho Mexay cMeHamMu NOISIPHOCTH MarHUTHBIE «IUTIOC» YU «MU-
HYC» TIJTaHEThl MOCTOsSIHHO ApendyioT! Tlomoca MarHuTHBIE He
coBmanamT ¢ reorpadpuyeckumu. Emie aBaanare et Hazan Ce-
BEpHBIA Bcero Ha 20 rpagycoB ObUT OTKJIOHEH OT OCH 3€MJIU B
cropony Kanajpl, HO BApPYr Hayaa cMenmarbcsi B cTopoHy Poc-
cun. I mpenckasarb, Kyla OH IMOHAET 4yepe3 MAThAECST JeT,
HEBO3MOXHO.

Jlutocepa — TBepnast 000I0UKA HAIIEH TIIAHETHI — TIOIBUXK-
Ha. [lepemeliaercst oHa U3-3a MPOLIECCOB, MPOXOJSAIIMX B OKea-
Hax. [lox Toseit BoJbl MJIaHETY OIMOSIChIBAET CPEIMHHO-OKEaHU-
yeckuil xpebdeT. B 3Tux MecTax mmThl MO0 CABUTAIOTCS — Kak,
HarpuMep, B TUXoM okeaHe, — TMOO pacXonsITcs, Kak B ATJIaHTH-
yeckoM. [Iporiecc corpoBokaeTcsi BIOPOCOM OIPOMHOM TIOP-
IIUM MarMbl U3 HEIP 3eMJTH, 0Opa3yolleil HOBbIe YUaCTKU OKea-
HUYECKOTO JTHA.

PacckaspiBaeT riiaBHbIil Hay4YHbIl cOTpPyaHuK WHCTHTY-
Ta okeanoJioruu uM. IL. II. [llupmoBa Axexkcanap I'opox-
HUIKHAM:

«B okeatie, ckadicem, 6xo0um mazma 8 0cb Xxpeoma u HamMazHu-
uuBaemcs N0 HaNPABAEHUIO NMo2o NOAsL, KOMopoe ObLA0 Mym Mu-
Hyc, mym naroc. [lomom okean pazosuzaemcsi, npoxooum epems,
éxooum Opyeasi NOpYUsl, a noae yoce nomeHsno 3Hax. Ecau sma
nopyusi ObLNA NONOHCUMENLHO HAMAZHUMEHHAS, MO 8mopas 0y-
dem ompuuamenvHasl, mym uepHasi NON0CKa, benast NOA0CKd, U



Mmaxkum oopazom, none OHa Okeamd, OHO NOAOCamoe, KaxK 3e0pa».

Kapra mupa Beuno nepekpauBaetcs. HensmeHHbIM OcTaeTcst
TOJIBKO TIOJIOKEHME MarHUTHBIX MomocoB. [locteneHHo noa HU-
MU OKa3bIBA€TCS HOBAsl YacTh CyIIU WM okeaHa. CerofaHs MOx-
HO MPEIoJOKUTh, KAK U3MEHUTCS JIMLIO TUIAHEThl, HApUMeED,
yepe3 30 MWIJIMOHOB JIET.

Anexcanap l'opoaHunkuii 00bsACHSET:

« A moey npeononoscumo, umo baiikan packonemcs u npespa-
MUMCcst 8 02pOMHbIIL OKkeaH. Bocmounas uacmo Haweli cmpanul
ynavigem emecme ¢ smum okearnom. K codxcanenuio, ona npuco-
eOUHUMCsl K Kumatickoii naamgbopme, kax 6vl Ham HU ObLAO MO
2pycmuo. 3Hauum, mam 6yoem Hosblli okear. Bmopoii okean 603-
HUKHem, no-euoumomy, mam, 20e ceituac Mepmeoe mope. H3pa-
UMb OMOEAUMCSL OM C8OUX APAOCKUX cocedeli, a makdice om Apa-
8ULICK020 noayocmposa, K Hemy cHoea npucoedurumcs Cunaii-
CKUIL NOAYOCMPOB».

W Bce 3TU MarHUTHBIE KYBBIPKU, KaK B JIETOMKCH, 3aIUCaAHbI
Ha okeaHuuyeckoM JHe. [IpodecTh UX ydyeHble CMOTYT U uepe3
MUJUTAAP/IBI JIET, €CIIN )KU3Hb Ha TUTAaHEeTe COXPAHUTCS B ITPUBHIY-
HOM [|JIs1 HaC BUJIE.

Campblif XyaImuid BapuaHT pa3BUTHS COOBITHIA, €CJTM MarHWT-
HOE T0JIe. . . BooOIIe ucue3Her! MoIIHbIe TOTOKY COTHEYHOM pa-
JIMAlIMY HATPEIOT BEpXHUE CJIOU aTMOC(Ephl ¥ BHI3OBYT INI00ATb-
Hble U3MEHEHUs Kjmmara. M3 cTposi BBIMAYT BCE HABUIALIMOH-
Hble PUOOPHI 1 KOMMYHUKAIIMOHHBIE CITyTHUKHU, HAXOSIIUECS
Ha 3eMHOW opOuTe. Kommack coiiayT ¢ yma, camoneTsl, cyaa B



Mope NoTepsIoT opueHTauuo. Keratu, co cmellieHreM mnojocoB
B IIPOLJIOM CBA3bIBAIOT BCceMUpHBIN MOTON, MUCUE3HOBEHUE AT-
JIAHTHU[IB U TUOETb MAMOHTOB. . .

ComnneyuHblil BeTep B OYKBaJIBHOM CMbICTIe cMeTaeT Ouocdepy
C TU1aHeThl. BEDKHUBAIOT TOBKO MeJTbUalIlie OpraHu3Mbl, OaKTe-
YU WM TITyOOKOBOIHBIE OOUTATEI MOPEH Y OKEaHOB.

Bce *kuBbIe cyiiecTBa, KOTOpble HE MOTYT YKPBIThCS OT yapa
U3 KOCMOCa, MofBepraioTcs myTtauusaM. Haunnatorest HeoOpaTu-
MbI€ U3MEHEHM S Ha KJIETOYHOM YpOBHE, nepecrpauBaercs [JTHK.
Ho sBomonust Tak ycTpoeHa, 4To adCOMOTHOM cMepTH He ObIBa-
er. buocepa Moxer NoruOHyTh, @ MOXKET MyTUPOBATh, HEOKHU-
JaHHO 003aBe/siCh HOBBIMU BuaMu. [Ipruem mpesxie Bcero Bbl-
JKUBYT T€ BUbI, Y KOTOPBIX €CTh HEKAsI ITPEIPaCIIONOKEHHOCTD K
OOJIBIIIEMY YPOBHIO Pa/IUAITHH.

Ho myTanmu — ckopee cuacTimBasi Clly4aiHOCTb, KOTOpasi Bbl-
najlaeT Ha JO0JII0 TOJIBKO HEKOTOPBIX ’KMBBIX CylIecTB. B OCHOB-
HOM OOJIBIIIUHCTBO BUJOB YMPYT OT CTpPAIIHBIX OOJE3HEH, BbI-
3BaHHBIX Ha T€HETHMUYECKOM ypoBHe. [laxke 10 HacTyIieHusl «ao-
COJIIOTHOTO MarHMTHOTO HOJIs» JIOKUBYT HE Bce. MHorue, oka-
3aBIINCh B OCJa0EBIlIEM I10J1e, HAYHYT NOrudaTh 3apaHee.

Kak cuntaer kanauaaT omojorndecknx Hayk {mMurpuii
Cos10BKOB:

«Koeoa 6axmepuu nomewjanu 6 maxkoe mazHumHoe none, mo
uepes 72 uaca 6axmepuanbiole OpeaHu3Mbl PA3MHONCAMUCH 6 15
pasz meonerwee, uem npu OObIMHOM 3HAYEHUU. Y nmuy HAYuHa-
AUCH HAPYWEHUST HEUPOMOMOPUKU, MO eCb HapyuleHue ynpae-



NEHUST O8UICEHUEM. Y 2PbI3YHO8 Obln HAPYULEH OOMEH Geulecma.
Ecau dice drcueommvie npooondicanit cooepiucamucs 8 maKom maz-
HUMHOM none, Mo 803HUKAN0 becnaooue U YMeHbUANAC, 0ouas
NPOOONICUMENLHOCHTD HCUSHU.

W npou3oiT 3TO MOXET He uepe3 THICSUU JIET, a yke B Onu-
Kauue necaruietus. [1o kpainHen Mmepe, K TaKOMy BBIBOJY TO-
cie 0O6padOTKM CITyTHUKOBBIX JAHHBIX MO TIEPEMEIeHUI0 Mar-
HUTHBIX nosiei 3a 20 et npuium cotpyaHuku Iapuxckoro nH-
cruryta 3emin u Konenrarenckoro HUM npocrpancrsa.

C MarHUTHBIM MOJIEM TECHO CBA3aHA €KETHEBHAS )KU3Hb BCEX
cylecTB Ha riaHete. MiHTepecHOe HaOmoieHre: KUBOTHBIE Ha
nacTOuInax Bceraa OpUeHTUPYIOTCS 10 CUIIOBBIM JIMHUSIM TTOJISI.
[1naHeTapHbIil MArHETU3M YYBCTBYIOT U HACEKOMBIE.

Hvutpuii Cojl0BKOB 00BSICHSIET:

«B mepmummuxe mepmumuol pacnonazaromcest HeNOCPeOCmeeH-
HO NONEpex CUNOBbIX MUHUL MAZHUMHO20 NOASL HAUlell NAaHe-
mul. Ecau nocmasums mougpoe mazHumnoe none, SKpanupyiouiee
MEPMUMHUK, MO PACNON0NCEHUE MEPMUNMOE CIAHOBUNCS COBED-
UEHHO XAOMUYHBIM, OECNOPSIOOMHBIM, O0Nee NMO20, OHU MeEPSIHoN
OPUEHMAYUIO 8 NPOCMPAHCIGE.

CoOCTBEHHBII MarHUTHBI OPUEHTUD ecTh y pbl0. M oHUM
NOJIb3YIOTCS BO BpeMs JUIMTENbHBIX MyTemectsui. Hanpumep,
€BPOIENCKUI Yropb, KOTOpbIM kxuBeT B CapraccoBoM Mope, B
NIepHO]l HEpecTa repecekaeT BClo ATJIAHTUKY, YTOOBI MOMNACTh B
ycrbe Hemana Ha bantuke. 1 camoe ynuBUTENIBHOE, €T0 MAJIbKU
MIOTOM BO3BPAIIAIOTCS] CAMOCTOSATENIBHO 0OpaTHO !



CMellieHre MarHUTHBIX MOJTIOCOB JIEUCTBYET HA MOPCKUX OOU-
Taresiedl. 3allUTHUKAM KUBOTHBIX MPUXOAUTCS TO U AEJIO Cra-
caTh KATOB, BRIOPOCUBINIMXCS Ha Oeper. Ho mpoxomut Bpems, 1
MOpPCKHE MJIEKOMUTAIOIINE, CJIOBHO 30MOMPOBAHHBIE, CHOBA OKa-
3bIBAIOTCS] HA TOM € MECTe CYIIU. DTO OHO U3 JOKA3ATEIbCTB
TOr0, YTO MAarHUTHBIE TIOJTIOCA, & BMECTE C HUMU U CUJIOBBIE JIH-
HUM — CMEIAI0TCS.

006 stom pacckaspiBaeT JAmurpuii Co10BKOB:

«H3MeHeHue MazHUMHLIX AUHUL, K CONCANEHUIO, ONsl ma-
KUX MOPCKUX HCUBOMHDBIX, KAK KUMbl, KAUAN0Mbl U 0eNbPUHDL,
BNONHE MOJCEM CAYHCUMb NPUMUHOIL UX Maccosoli eubeau. [Ipeo-
cmaesvme cebe, umo 6aula MazHUMHAsL AUHUSL, NO KOMOPOU NAa-
8aNU CIONEMUSMU 8aULU NPEOKU U AU NOMOMKU OYyoym naa-
éamo, coOUnacy u npueooum Ha depez. 2Kusommsie credyrom maez-
HUMHOUL AUHUU U BbIOPACLIBAIOMCSL HA Oepez».

Takoe cTpaHHOE MMOBEIEHNE )KMBOTHBIX YacTO TOBOPUT O Ha-
JBUTAONIMXCS KaTakiau3max. OHM 4yBCTBYIOT U3MEHEHUsI Mar-
HUTOCEPHI.

Jmutpuii CoJIOBKOB TTPOIOIKAET CBOM paccKas:

«Cyugecmayem meopusi, Umo 3a HeKOnopoe 8pemsi 00 UYHAMU
U Opyeux npupoOHbIX KAMAKAUIMOE NPOUCXOOUN Pe3Koe U3me-
HEHUe MAZHUMMHbBIX CUN0BbIX AUHULL Hawell naanemol. Tlockons-
Kl JCUBOMHbBIE IMO NPEKPACHO YY8CMEYIOM, Y HUX HAUUHAENCS
COBEPULEHHO HEXAPAKMEPHOe NO8eOeHUe — HapYyuleHue OPUeHmU-
POBKU 8 NPOCMPAHCMEe, azpecCUusHoe N08eOeHUe U NONbIMKU 8bl-
OpamvCs U3 3aMKHYMO20 NPOCMPAHCMEA HAPYIHCY ».



W uyBcTBUTENIBHEE BCETO HA BO3MYIIEHU I MarHUTOC(EPHI pe-
arupyloT NTULIBL.

31 nekabpst 2010 roga B pa3HbBIX KOHIIAX CBETa JIOJU CTAJIU
CBHUJIETEJIAMHM IIOKUpYIoiero 3penuiia. C HeOa BHe3armHo Hava-
JIY TIaaTh MEPTBbIE MTULIBI. MOp NepHATHIX CHavasIa Mpor30IIeT
B Amepuke B mtate ApKaH3ac, a IOTOM Ha NPOTSKEHUN HEZe-
T siBJIeHUe NoBTOpsiiock B Kanane, MHorux crpanHax EBporibl,
Kurae. Hukakux npu3HakoB OOJIe3HU WM OTPABJICHUS YUCHbIC,
KOTOpbIE IMPOBOJIMJIM IKCIIEPTU3Y, Y NIEPHATHIX HE OOHAPYKHUIIH.
Ho oueBu1ipl paccka3biBaiu: NTULIBI HE TPOCTO YMUPAJIH Ha Jie-
Ty, OHU METaJIUCh B BO3JyXe, BPE3aJIUCh APYT B Apyra U MOru-
Oanmu ot ygapa o 3emumio. OHU Bem ceOs Tak, OyATO BHE3aITHO
ocnerum! Beuii faxe mpearnosokeHus, YTo NTULIHI CTAJTU KEPT-
BaMU UCTIBITAHUSI HEU3BECTHOTO OpYyXkusi. MOIIIHbIE U3ITyUeHUsl,
HanpaBJIeHHbIE B BEPXHUE CJIOM aTMOC]epsbl, pa3apakaioT Mar-
HUTHYIO 00OJIOUKY TIJTAHETHI.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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