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Ha ctp. 1 06noxku: Brinkaiiias Kk Ham
ceepxHoBas SN1987A, Haxogqmaqm
B bonbwom Marennanoom Obnake Ha
paccTosHMM npumepHo 168 Thic. cB. neT
0T Hac. KpacHbiM LiBETOM (paguosnana-
30H, ALMA) nokasaHa BHOBb 00pa30Ba-
LIAsCs Mbib B LIEHTPE OCTATKa, 3eNEHbIM
(Brmymblid, KTX) 1 CUHIM (DEHTTEHOBCKUA,
"YaHgpa") - pacnpocTpaHeHne yoapHom
BO/HbI K BHELUHEMY SPKOMY KOfblly. CuH-
TE3MPOBAHHOE 1M300paxeHne MonyyeHo
23 despans 2017 . Ha OCHOBE CHUMKOB
KTX, kocmuueckoit 0bcepsaTopim "annga"
n pagnoteneckona ALMA. ®oto NASA,
STScl, MHAQ(k cTp. 813.

Ha ctp. 2 obnoxku: Beepxy - Mynscap
Swift J0042.6 + 4112 Hepaneko 0T LIgHT-
pa ranaktuku Augpomefa. M3obpaxe-
Hve caenaro B despane 2017 r. ¢ nomo-
LLibI0 KOCMU4ECKON DEHTTEHOBCKON cheg-
gatopun "NUSTAR". ®oto NASA (k cTp. 23).
BHu3y-AHTapkTMYeCKe TOpbl - (CHUMOK
¢ camonerta). ®oto B.M. Kotnsikosa ( cTa-
Tbe B.M. KoTnsikoga, A.®. [a3osckoro,
M.I0. Mockanesckoro).

Ha ctp. 3 oGnoxku: Beepxy-TaK Haw
XYBOXHUK MpeAcTaBnseT cebe ranakmv-
Ky, B KOTOPOA NPOMCX0AUT HOPMMPOBA-
H/E 3BE3[] BHYTPU NOTOKOB BEILECTBA U3
OKPECTHOCTE CBEPXMACCUBHOM YEPHON
Abipbl B ee LeHTpe. PucyHok M. KopHmec-
cep, ESO (kcTp. 81). BHM3y-cunbHeiwmil
yparaH B6Au3u ceepHoro rontoca lonure-
pa-00/1bLLIoe TEMHOE MSTHO. CHUMOK cae-
nau 27 mapta 2017 r. AMC "OHoHa" ¢ pac-
CTOSHMS 14,5 ThiC. KM OT MOBEPXHOCTY
tOnutepa. ®aro ESA, NASA (k cTp. 56).

Ha ctp. 4 o6noxku: CkonneHne kpyn-
Hbix_3Be3q Westerlund, pacnonoxenHoe
B 15 ThiC. CB. NET OT Hac B CO3BE3ANM
XepreeHHuka. 306paxeHne nonyye-
HO B Havane 2017 r. KTX. ®oto ESA,
NASA (k ctp. 82).
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23 Hos10ps 2016 1. no-
cne Tsaxenonm 6Gones-
HM CKOHYancsa Mwuxaun
leHHagbeBnY PeBHUB-
LeB -3aBenyowmin nabo-
paTtopuen aKCnepuMeH-
TaJlbHON acTpoPU3nKn
VKW PAH, yyeHsbIi ¢ Mu-
pPOBbIM MMEHEM B 00-
NacTu PEHTreHOBCKOM
aCTPOHOMUK 1 acTpoPu-
3UKM BbICOKUX 3HEPrUN.

Mwuxaun [eHHagbeBuY
poaunca B 1974 r. B 1. To-
nbatti. B 1991 r. nocty-
nun B MockoBcknin ¢opunan-
KO-TEXHUYECKNA MHCTUTYT
Ha kadegpy Kocmuye-
ckon ¢puaumku. C 1995 r.
Hayan paboTtaTtb B VIHCTU-
TyTe KOCMWYECKUX WC-
cneposaHuin B OTpene
acTpodu3nkKn BbICOKUX
SHeprun. B 1997 r. ¢ oT-
nvymemM 3akoHymn MOPTU
U NMOCTyNuja B acnupaH-
Typy MKW PAH; B 1999 r.
YCMELLHO 3alWMTUA KaHan-
0ATCKYl0 guccepraumio,
a B 2006 r.-OOKTOPCKYIO;
B 2015 r. Obin n3bpaH

© Pesnusues M.I, Jiyrosunos A.A.

Acmpogduzurxa

OTKPbITMA KOCMUMHEeCKOMm

obcepBaTopum "HJanHgpa™

wr. PEBHUBIIEB,

JOKTOD (I)I/ISI/IKO-MaTCMaTI/I‘{CCKI/IX HayK

A.A. JIYTOBMHOB,

JNIOKTOP (GU3UKO-MaTeMaTUYeCKUX HAyK
HNHcTtutyT KocMuueckux uccnenoBanuii PAH

npogeccopom Poccuin-
CKOW akagemMmnm Hayk.
M.I. PeBHMBLIEB Havan
CBOK HAy4yHYIO OedATeNb-
HOCTb C paboTbl C AAHHbI-
M1 KOCMUYECKMX 00cepBa-
Topui "KBaHT" 1 "paHat".
OH urpan KI4YeBy pPosb
B ycrnexe MexXAyHapoa-
HOWM acTpOoPU3NYECKOn 06-
cepatopun "UHTerpan”
N B MOOrOTOBKE K PEHT-
reHoBCKOMYy 0030py Bce-
ro Heba obcepBaTtopumn
"Cnektp-PI'"; 6bmn ngen-
HbIM  BOOXHOBMUTENEM

npoekta "MOHUTOP BCe-
ro Heba" (MBH) Ha 6opTy
MexayHapoaHoOn KoCcMu-
yeckom ctaHuun. Muxaun
[eHHaObeBMY MOCBALLAN
MHOrO BpeMeHu paboTe Co
CTYAEHTaMW 1 acnmpaHTa-
MW, BOCMOUTAN HECKOJIbKO
KaHOoMpaTtoB GU3NKO-Ma-
TEMATMYECKMX Hayk, npu-
HMMasn aKkTMBHOE yyacTue
B XW3HU WNHCTUTYyTa KOC-
MWUYECKUX MUCCNEeOOoBaHUN,
3aHMManca nonynapuaa-
uven Haykm B Poccum.
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M.I". PeBHMBLEB- aB-
TOP psaa APKMX HaY4YHbIX
OTKPbITUI, Ccpean KOTo-
PbIX PELUEHNE MHOIONET-
Hen 3aragkm MpPOUCXOX-
OEHNS PEHTreHOBCKO-
ro ¢oHa Hawen anak-
Tnkun. lNocTtponB ee yHu-
KasIbHYIO PEHTFEHOBCKYO
KapTy Mo AaHHbIM KOC-
MUYecKom obcepBaTopun
«RXTE», oH gokasan, 4Tto
$OH cknagbiBaeTca 13
N3Ty4EHNS aKKPELMPYIO-
LKMX 6enbIX KapJMKOB n
KOPOHaNbHO aKTUBHbIX

OT HAYAJIA PEHTTEHOBCKOW
ACTPOHOMUM
10 OBCEPBATOPUN "HAH[PA"

PeHTreHoBCKMe ny4u
npakTU4Yeckn He MPOHU-
KaloT Mof, 3eMHyI0 aTMOC-
depy (Hanpumep, ny4u
C 3Hepruen okono 1 kaB
M HUXEe MNOornoLwarnTcs Ha
BbicoTax okosio 100 km
M Bbllle), MO3TOMY AN
npoBeaeHnsa HabnoaeHuin
B 9TOM Yy4YaCTKe 3JIeKTPO-
MarHMTHOro cnekTpa Heob-
XO0OUMO BbIXOOUTb 3a ee
npenensl. 3T0 CTano BO3-
MOXHbIM TOJIbKO C Pa3BU-
TMeM HeobBX0aMMbIX PaKeT-
HbIX TexHonorun. lNepBble
pPakeTHble 3KCNEPUMEHTbI
no HabnopeHuwo CoOnH-
ua B ynbTpadmnoneTtoBom
M PEHTreHOBCKOM Aunana-
30Hax AJIMH BOJIH, NpoBe-
OeHHble B KoHue 1940-
Hayane 1950-x rr., yxe
hanu WHTEepecHble pe-
3ynbTathl (PpuamaH n op.,
1951). OpgHako npocToe
MacwTabupoBaHue cBe-
TumocTn ConHua Ha pac-
CTOosiHMEe Ao Onumxanwmx
3Be34 He MO3BONANO Ha-
DEeATbCs Ha perucTpaumio
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3Be3n. 3a 310 u apyrue
oTKpbITUA Muxanna eH-
HagobeBuya B 2006 r. Ha-
rpagunu mMenanbio UM.
A.5. BenbooBnya Mex-
OYHapoOOHOro komuTeTa
no mMccnenoBaHUIO KOC-
MMWYECKOro npocCTpaH-
ctBa, a B 2008 r. oH cTan
OOHUM M3 MepBbIX nay-
peatoB [lpemun [lpesu-
neHta P® B obnactu Hay-
K/ 1 MHHOBaAUWM gns Mo-
NoablX YYEeHbIX.

Muiwa Obl1 He TONbKO
BblOAIOLWMMCA YYEHbIM,

PEHTreHOBCKOro mnoTo-
Ka OT HUX NPW CYyLLECTBO-
BaBLLUEM YPOBHE pa3BUTUSA
TexHonoru. NMoHapobu-
NIOCb OKONIO OecaTtu net
ansa Toro, 4toObl 0OHapy-
XUTb MEPBbIA PEHTFEHOB-
CKMUN WUCTOYHWMK 3a npene-
namm ConHe4yHoM CUCTEMBI
(OxnakkoHn n gp., 1962).

OOoHOM M3 OCHOBHbIX
npo6saem, BO3HUKAOLLNX
npu perucTpauun pPeHT-
reHOBCKMUX (HOTOHOB, £B-
naercsa GOH 3apsXEeHHbIX
yacTul, OHM MNPOHUKAIOT
B "Teno” nioboro gerek-
TOopa. [na ymeHblleHus
BKNaga cyeTa 3apsXkeH-
HbIX 4YacTuLl, B PEerncTpu-
pyemMoe nsny4yeHme MOX-
HO OpraHM3oBaTb CUCTEMY
aHTUCOBMaAeHun (13 OBYX
n 6onee cnoeB OeTeKTO-
pa). 3apskeHHble 4YacTu-
Ubl C OONbLION 3HEepruen
nponayT yepes nobyto 3a-
LMTY W, BblYMTAsA COObITUSA,
npousollenlie oaHoBpe-
MEHHO B HECKOJIbKMX CO-
AX OeTekTopa, MOXHO Cy-
LLeCTBEHHO "nogaBuTh”
nx Bknag. VIMeHHO Takum
cnoco6bom Oblla MNOBbI-
LUeHa YYyBCTBUTEJNIbHOCTb

HO W nNoTpscakwLwWyM apy-
romM ”n KOMIerom, Bcer-
[Oa roToBbIM MPUATU Ha
nomMmouwb. OToen acTpo-
GU3NKN BbICOKUX 3HEpP-
rMin rnyboko ckopobut o6
yTpaTte. CBeTnas namsTb
0 Muxaunne [eHHagbeBu4e
PeBHvBLEBE HaBcerga Co-
XPaHUTCS B Halunx cepn-
Liax.

37O - nocnenHasa Hayy-
HO-nonyasipHaa cTaTbs
M.I" PeBHuBLUEBA, NOoOro-
TOBJNIEHHAA crneuuanbHO
ONs Hallero >ypHana.

MHCTPYMEeHTa, MO3BOJMB-
wasg obHapyXuUTb MEpPBbIN
PEHTITEHOBCKUA UCTOYHUK
BHEe CONHEYHOM CUCTEMBI.
Eule 6bonee kapanHanb-
HbIi CMOCO6 yMEHbLLEHUS
BKJlafa cuyeTa 3apsaXeH-
HbIX YaCTULL- HAYYUTbCH
KOHUEHTpuUpoBaTb ¢GOTO-
Hbl: TOrga pOH 3apsXeH-
HbIX YacTul, (Kak M paHb-
we) pacnpepensercs no
BCEMY AETEKTOPY, a PEHT-
reHoBCckmnme (pOTOHbI KOH-
LLEHTPMPYIOTCH Ha HEDOb-
LLIOM ero 4acTu, TEM CaMbIM
3Hau4nTeNnbHO "nogHumas”
OTHOLUEHNE MNONIE3HOro
curHana k wymy. lNepsoe
npennoxXeHne 0 BO3MOX-
HOCTWU KOHLeHTpauun ¢o-
TOHOB AJ19 NCMOJIb30BAHUS
B PEHTreHoBckux obcep-
BaTopusax BbiCKal3anu
P. IxnakkoHn n b. Poc-
cu B 1960 r,, 3a oBa roga
0O OTKPbITUS ranaktuye-
CKUX WNCTOYHUKOB PEHT-
FEHOBCKOro u3ay4yeHus.
B cBoen paboTe OHWU CChbi-
nanvucb Ha NpenJsioxXeHue
X. Bonbtepa (1952), pac-
CMaTpMBaBLUErO BO3MOX-
HOCTb MCMNOJIb30BaAHUSA



PEHTreHOBCKUX 3epkan
B Ka4eCcTBe MMKPOCKONa.
Bnepsble Takom nNpuH-
LN permcTpaumm (KOHUEHT-
pauun) pPEHTreHOBCKUX
GOTOHOB Obl1 NMPUMEHEH
B 1965 r.,, koraa ¢ 6op-
Ta BbICOTHOW pakeThl
"Aerobee” 6bI10 nony4ye-
HO nsobpaxeHne ConHua
B PEHTFEeHOBCKUX Jiy4ax
(dxnakkoHu n ap., 1965).
B panbHenwem wuccne-
00BaHUS MPOAOXKANINCH
C MOMOLLbIO KOCMUYECKON
obcepeatopun "0OS0O-4"
(3anyweHa 18 okTab6ps
1967 r.) n peHTreHOBCKO-
ro Teneckona Ha cTaHumu
"Ckaiinab" (14 masa 1973 r.).
MHTEpecHOo, 4TO NCNoNb30-
BaBLUNECS B 3TUX 3KCMNEPU-
MeHTax Teneckonbl UmMenu
BO3MOXHOCTb HE MPOCTO
KOHUEHTpupoBatb $OTO-
Hbl, HO U CTPOUTbL M306pa-
XeHunst Heba C pa3peLleHun-
€M B HECKOJIbKO YrOBbIX
cekyHn. B wyacTtHoCTh,
5 aBrycta 1972 r. BO Bpems
noneta BbICOTHOW PaKkeThbl
BMEpBble PEHTFEHOBCKUM
Teneckonom Habnwogan-
Csl HebeCHbI 0ObEKT BHE
ConHeyHol cucCTeEMBbI -
NcTo4HMK Sco X-1. 3a 10 ¢
(nonHoe Bpemsa Habno-
OEHUN BO Bpems nose-
Ta BbICOTHOM pakeTbl CO-
ctasnano okono 300 c¢) ot
Sco X-1 6bI10 3aperncTpu-
poBaHO 3 GOTOHa.
Cnepnyouwnin 60nbLLIOWN
war B HabnwogeHun Koc-
MWUYECKNUX PEHTrEHOBCKUX
WCTOYHUKOB C MOMOLLbIO

O6bcepBatopusi  "HaHapa"
B KOCMUYECKOM MPOCTPaH-
ctBe. PucyHok NASA/CXC/
NGST.

dokycupyowen ontu-
kKn (3epkan Kocoro nage-
HMg) Obll coenaH KocMu-
yecko obcepBaTopuen
"HEAO-2" (ob6cepBaTopus
UM. OnHwTenHa, 1978-
1981 rr.). C ee nomoLbIO
OblI0 OOHAPYXEHO PEeHT-
reHoBCKOE W3Ny4yeHue oT
npPakTU4eckm BCEX TUMOB
acTpopuamnyecknx obbek-
TOB-OT NnaHeT u oOblY-
HbIX 3Be3[, OT OCTaTKOB
BCMNbILUEK CBEPXHOBbIX
M KOMMaKTHbIX OObEKTOB,
OT OObIYHbIX FanakTUK A0
KBa3apOB M CKOMJIEHUI ra-
naktuk. Ctano o4eBun-
HbIM, 4YTO BbICOKO3HEpP-
FMMYHble MPOLECCHl UrpatoT
OrpPOMHYIO poJib B hopMu-
POBaHUN 1 3BOJIIOLINN ATUX
00bEeKTOB, U PEHTreHoB-
CKOe M3Nny4YeHue sBnsieTcs
€CTECTBEHHbIM KaHaJIoM,
NO3BONSIOLUUM UX N3Yy4aTb.

HeobxooumMo OTMEeTUTb,
YTO C TEXHUYECKOW TOYKU
3pEeHNs1 BO3MOXHOCTU 3ep-
KaNbHOM cucTeMbl obcep-
Batopun "HEAO-2" npe-
BOCXOAMN BO3MOXHOCTU
dokanbHbIX NpPUBOpPOB -

B 4aCTHOCTW, YrN0BOE pas-
pelieHune

3epKaNbHbIX

CUCTEM COOTBETCTBOBANO
5-6", B TO Bpems Kak raso-
Bble MPOMNOPLMOHANbHbIE
CYETYMKN, UMEBLUME MaK-
cumaneHylo adpdekTus-
HOCTb peructpaummn ¢o-
TOHOB, gasann okono 1.
[MosTomy panbHenwee pas-
BUTUE PEHTIEHOBCKUX Te-
JIECKOMOB WO Kak Mo nyTu
YIy4YLWEHNS YINOBOrO pas-
pelleHnst, Tak U no nyTu
yBennyeHuns nx apdexkTne-
HOWM MIOLLAAM, YIYYLLIEHWNIO
CMNEeKTPabHOro 1 NPOCTPaH-
CTBEHHOro paspeLlleHunn
netekTopoB. B pesynbra-
T€ B pasHble rogbl Ha op-
OuTy ObiNK 3anyLieHbl He-
CKONMbKO KOCMWYECKUX
PEHTreHOBCKMX obcepBaTo-
pUA 1 TEIECKOMOB - TaKMNX
kak "ROSAT" (1990-1999),
"BBXRT" (1990), "ASCA"
(1993-2000), ncnonb3oBaB-
lmx B cBoel pabote ¢o-
KYCUPYIOLLYIO ONTUKY; ONS
HUX MPUMEHSNINCL HOBbIE
TEXHONOIMYECKME peLle-
HMS, 4TO MO3BONWIIO MONy-
YUTb LenblA Habop 3Ha4n-
MbIX Hay4HbIX Pe3ynbTaToB
(8emna n BecenenHas, 2014,
NeNe 4, 5).

LOCTMXEHNA MHXEHEpP-
HOW MbIC/IN N TEXHOJIOMN-




4ecKoro passuTtusl B obna-
CTU GOKYCUPYIOLLNX PEHT-
FEHOBCKUX TEeNeckonoB
OblNMM MakCUManbHO pea-
JIN30BaHbl NPV CO3OaHUN
KOCMMYeckon obcepBaTo-
pum "Hangpa" ("Chandra”,
Ha3BaHa B YECTb BbIAAIO-
LLLEerocs aMepuKaHCKOoro
dun3uka n acTpodpunsnka,
naypeara HobeneBckon
npemun C. YaHgpaceka-
pa). Ob6cepBaTopus bbina
BblIBEAEHa Ha opbuty
23 wiong 1999 r. ¢ no-
mouwbio KK "Konymbus”
(STS-93; 3emnsa n BeceneH-
Hasa, 2000, N2 4, c. 59-60).
"Yangpa" paboTaeT Ha Bbl-
COKO3MIMNTUYECKON 0pOun-
Te BbiIcOTON 10 ThIC. KM X
X 140 TbiC. KM, MUMes BO3-
MOXHOCTb MPOBOAUTb He-
npepbiBHbIE  Habnwpe-
HUS ONUTENbHOCTbIO A0
185 TbIC. CEKYHA.
KnioyeBasa xapakTe-
puctuka obcepBaTtopumn
"YaHgpa"- cnocobHOCTb
¢ OKyCcMpoBaTb PEHTIEHOB-
ckue ¢GOTOHbI B KPYXOK
pasmepom 0,5" (BHyTpwM
Takoro paguyca cogep-
XUTCS NOoBMHA BCeX Po-
TOHOB, PErncTpupyembix
OT UCTOYHMKA). OTO npwu-
mepHo B 10 pas ynyywm-
J10 NpeapblayLimne pekopasl,
YCTAQHOBNIEHHbIE TENECKO-
namm KOCMWUYEeCcKMx 00-
cepsaTtopuin "HEAO-2"
n "ROSAT". Cuctema u3
YyeTblpex BJIOXEHHbIX Ma-
pabononaoB 1 rmnepbono-
nOoB (NMOKPbITbIX NPUOMEM
ONa yBenMyYeHUs oTpa-
XaTenbHON CnocOBHOCTM
Ha SHepruax Boiwe 2 k3B)
nmeeT GOKyCHOE paccTo-
aHne 10 M, HAa KOTOPOM
(GOKYyCUMpPYEeT PEHTrEHOBC-
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kne GOTOHbI B OOMH MKK-
cen getekTopa pasmMepom
24 MKM.

B kauyectBe perncrpu-
PYOLWMX 3N1EMEHTOB 00-
cepBaTopusi uMeeT [ABa
OCHOBHbIX TUMa WHCTPY-
MeHTOB: [M3C-maTpuLsl
ACIS n MukpokaHanbHble
nnactnHbl HRC. M3C-ma-
Tpuupl ACIS 6biin pas-
paboTaHbl COBMECTHO
MeHCUNbBaHCKMM YHMBEP-
cuteToM, MaccavyceTckum
NONINTEXHNYECKUM MHCTU-
TyTOM U1 Jlabopartopuen
PEaKTUBHOrO [ABUXEHMUS
1 co3paHbl B labopatopum
kopnopauun "Jlokxma-Map-
TMH" n MaccayvyyceTckom
NONNTEXHNYECKOM  WH-
cTutyte (nabopaTto-
pus JlInHkonsbHa). Matpu-
Ubl galT MHPopMaunio
O MONOXEHUN N 3HEPruu
(Cc paspeLuatoLen cnocoob-
HocTblo E/AE ~ 10-40) kax-
0Oro otaenbHoro ¢ oToHa
B NOME 3peHns Teneckona
pasmepom 17'. Mukpoka-
HanbHble nnacTuHbl HRC,
co3paHHble B CMUTCOHU-
aHCKOM acTpopr3NYECKOM
LEHTPe, MO3BONAIOT MNOA-
HOCTbIO peann3oBaTtb pas-
peluarLLyo crnocobHOCTb
3epKasibHbIi CUCTEMBI Te-
neckona "Yawpgpa"-yrno-
BOM pasmep MUKCENOB Mu-
KPOKaHaNbHOW MNaCTUHBI
coctasnset okono 0,13"
Ha NUKCe.

WN3HayanbHO rapaHTu-
POBAHHLIA CPOK aKTUB-
HOro CyLLecTBOBaHUS 06-
cepsaTtopum "YHangpa"
coctaensan 3 roga (mpw
NJaHNPYEMOM CPOKE 3KC-
nnyatauum - 5 net). On-
Hako BbICOKO3NIUMNTUNYE-
ckag opbuTta annapaTta

N BbICOKOE KA4yecTBO W3-
rotToBneHns obecneunnu
BO3MOXHOCTbCYLLLECTBEH-
HOro MNpoOAJieHMs cpoka
paboTbl 06cepeaTopuu. Mo
CpaBHEHMIO C annapara-
MU Ha BoNee HU3KMX OKO-
NO3eMHbIX opbuTtax, rae
CMYTHUK MOCTOSHHO BbI-
HY>XIEH NPOXOAUTb Yepes
LMKITbI 3aPSAKU-Pa3paaku
aKKyMynTopa, TeHb 3eM-
nn, Yyepes pagnaunOHHble
nosca, v 1.4., noagcucre-
Mbl annapara Ha BbICOKO-
SNNMNTUYECKONn opbute
"CTpagaloT" ropas3no MeHb-
we. B pesynbTate npowwno
yxe 6onee 15 nert, u cu-
CTeMbl CnyTHUKa paboTa-
0T B LITAaTHOM pPEXUME.
UcknioyeHnem ctanu Ha-
6op rMPOCKOMNOB, KOTOPbIN
B HacTosiLee Bpems §iB-
nseTcs 3anacHbIM, U COJ-
HeYHblln paTyuk (nepe-
KMIOYMCA Ha 3anacHom
B2013r.).

3a rogpl paboThl Ha Op-
6uteobcepaTopua "HaHa-
pa" coBepliunna npopbIB
B PEHTreHOBCKON acTpo-
HOMWK, NO3BOMMB CAENATb
BaXHeNLWne Hay4Hble OT-
KpbITUS 1 NPOAEMOH-
CTPMpPOBAB BblgaoWmne-
cs pesynbratbl paboThl.
O HekoTOopbIX U3 HWMX pac-
cKkaxeMm B HacTosLLlen
cTaTtbe- HaumHasa ¢ Con-
HEYHOM CUCTeMbl U 3a-
KaHuMBas onpeneneHnem
rnobanbHbIX XapakTepu-
cTnk BcenenHoi. MNoapob-
HO C pesynbTaTamm obcep-
Batopuu "HYaHgpa" MOXHO
03HaKOMUTbLCA B 00630p-
Ho cTtatbe X. TaHaHOay-
mMa un gp. (2014). 3ta xe
pabota (a Takxe MmaTte-
puansl ¢ 0puUNANLHOIO



N306paxeHne KOMETbI
C/1999 S4, nony4eHHoe 006-
cepBaTtopuen "HYarnapa"
14 nons 2000 r. PeHTreHoB-
CKO€ U3/y4eHne BO3HUKAET
rnpui CTOJIKHOBEHUSIX MOHOB
COJIHEYHOrO BETpa C HEUT-
pasbHbIM ra3oM Kome-
7ol (NASA/CXC/C. Lisse,
S. Walk, etal.).

canTa obcepBaTopun:
http://chandra.harvard.
edu/) nernn B OCHOBY
00630pa.

PEHTTEHOBCKOE
N3NYYEHUE OBbLEKTOB
CONHEYHOWN CUCTEMBI

Bsanmopencrtemne Bbl-
COKO3HEPruUYHbIX YacTul,
n nydyeir ConHua ¢ aTMoc-
depamun nnaHeT, ux cnyTt-
HMKaMW U KOMEeTaMu npu-
BOOAUT K o6Opas3oBaHUto
PEHTFEHOBCKOro un3sny4ye-
HUS B XOO€e pasfinyHbIX
dun3nyecknx nMpoLecCcosB:
paccesaHua, GpnyopecLeH-
umMn, nepesapsaakun, BO3-
OyXOeHnsa aspopanbHOWN
akTuBHocTu. ObBcepsaTo-
pusa "Yangpa" Habniopa-
na- U BO MHOMMX Cryvyasx
OTKpblla- PEHTreHOBCKOoe
n3ny4yeHne oOT nnaHert
ConHeYHOWM CUCTEMbBI U KX
CNYTHUKOB (CM., HANpuUMep,
BxapaBain u op., 2007).

Mepe3apagka - Bax-
HbIl MEXaHu3m ¢opmu-
pOBaHMUSA PEHTreHOBCKO-
ro Ms3ny4yeHmss oObEeKToB
Co/IlHEYHON CUCTEMHbI,
B NMpoLuecce KOTOPOro Bbl-
COKOVOHN30BAHHbIN aTOM
BelecTBa COJIHEYHO-
ro BeTpa cTankuMBaeTcs
C HenTpanbHbIM aTOMOM
n "3axBaTbiBaeT" anek-
TPOH, Kak npaBu/o, Ha

Hanpagiienne aBuxeHus

e

Cesep

Boctok

K Conniy

caMble BbICOKME 3Hepre-
Tnyeckme yposHu. B npo-
Lecce penakcauym K ero
0ObIHHOMY COCTOSIHMIO aTOM
n3nyyaet Habop xapak-
TEPUCTUYECKUX PpeHTre-
HOBCKWX JINHUA, KOTOpPblE
MOryT ObITb 3aperncTpu-
pOBaHbl B PEHTreHOBCKMX
nyyax. B vactHocTn, angd
COJIHEYHOro BeTpa 9TO -
nvHunm CV, CVI, OVII, OVIII,
NelX.

PeHnTreHoBsckoe wu3sny-
yeHue npu "nepesapsake”
MOXET TakXe pOXAaTbCs
B MpoLecce B3anMoaen-
CTBUS 4aCTUL, COJIHEYHOIO
BeTpa C 3eMHOWN aKk3ocde-
pon (reokopoHon), C Be-
LWECTBOM BHYTPU U BHE
MarHUTHOro NepexonHo-
ro cnos (obnactm npo-
CTpaHCTBa Mexay mar-
HUTOMAay30Mm N (GpPOHTOM
yOoapHOW BOJNHbI BOGIK-
3n MarHutocoepnbl), un

naxe ¢ renmocdepon
(obnacTbio KOCMUYECKO-
ro NpPoCTpaHCTBa BOKPYr
ConHua, coaepxallen 3a-
PS>KEHHbIE YaCcTuULbl 1 NPO-
cTupalolemncsa 3a opbu-
Ty MnytoHa). Boobuie,
ConHeyHasi cuctema Mo-
XeT OblTb npeacTaBieHa
Kak ob6nacTb, Ha rpaHu-
Le KOTOpOW npoucxoguTt
"nepesapsaka” BbICOKO-
MOHN30BAHHbIX NOHOB COJI-
HEYHOro BeTpa C HeuT-
panbHbIM BeLWECTBOM
OoKpyXallLen mexsBesn-
HOM cpeabl 1 hopMupyeT-
CS1 MArKOEe PEHTreHOBCKOEe
n3ny4yenve. HabnogeHus
obcepBaTopum  "Hangpa”
nokasasnu, 4To Ha 3Hepru-
ax okono 0,75 kaB "Bknap”
Takoro uanydyeHus wurpa-
€T Onpeaensiouyo poJb,
B TO BpeMsl Kak Ha bonee
HU3KNX 3Heprusax (okono
0,25 kaB) oH He aBnseTcs
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JoMuHupylowmm. Mony-
YEeHHble pe3ynbTaTbl MO-
rytT OblTb OObSCHEHbI B
NpPeannonoXeHn, 4TO CyM-
MapHOE M3Nly4eHne coc-
TOWUT U3 ABYX KOMMOHEHT -
nanyyenmsa tennon (0,6 x
x 10° K) nnasmbl, umeto-
Lenca B JIOKaNIbHOM  ny-
3bipe pasmepom 100 nk,
okpyxatwuwem ConHue,
N WU3Y4YEHUs, BO3HUKAIO-
LLEero B npouecce nepesa-
psaky (cm., Hanpumep, Ky-
Tpymna v gp., 2009).
KomeTbl, PEHTreHoB-
CKOE W3JTy4YeHne KOTOPbIX
dopmMumpyeTcs B npoLecce
"nepesapaakn” BeLLEeCT-
Ba COJIHEYHOrO BETpa Ha
HENTPanbHbIX aToMax OT-
TeKalwero OT HMX raaa,
MOXHO cumTatbk nabopa-
TOPUSMM, MO3BONSIOLLN-
MU M3yyaTb MNOBEAEHUE
pPa3pexeHHON nnasmbl B
€CTECTBEHHbIX YCJIOBUSX.

8

o 3anycka obcepsaro-
pun "HaHgpa" NnponMcxox-
OEHNEe pPEHTreHOBCKOro
N3Ny4eHUss KOMET BbI3bl-
BanoO ropsiyvMe AMCKYyCCuM,
O0AHaKo cenvac Gopmnpo-
BaHWE M3Ty4EHMS] 3a CYET
npouecca "nepesapaakun”
Nlydlle Bcero OObACHS-
0T HabNKgaemMble faHHble
(Bxapaggan n gp., 2007).
O6cepeatopuein "HYaHapa”
OblI0 OTKPBLITO PEHTre-
HOBCKOE W3Jly4yeHne, BO3-
HukalwLee B atmocdepax
Mapca n BeHepbl B npo-
Lecce "nepesapaaku”, 4to
NMO3BOMNNO HayaTb M3y4e-
HVWe Temna noTepu Belle-
cTBa atMocdepamMm aTux
MNaHer.

Kpome ToOro, obcep-
BaTopuen Oblin  Npo-
BEOEHbl UNCCnenoBaHUS
aTmocdep nfaaHeT ¢ no-
MOLLIbIO perncrTpaumn se-
neHnsa dnyopecueHunmn

KombuHupoBaHHOe un30-
6paxeHne (Onutepa, no-
JIYyHeHHoe KOCMW4YeCKUM
TeneckornoMm wum. Xabbna
n obcepsatopueri "HaHapa".
XopoLo BUAHO MOLIHOE aB-
pOopasibHOe PEHTreHOBCKOE
n3J1iydeHne un3 OKOJIOoroJidap-
Hbix obnacten. (X-ray: NASA/
CXC/SwRI/R. Gladstone
et a/.; Optical: NASA/ESA/
Hubble Heritage, AURA/
STScl).

OT PEHTFEHOBCKOr0 W3y-
yeHusa ConHua, a Takxe
obHapyxeHa cunbHelLas
aBpopasibHasi aKTUBHOCTb
MIaHET C MarHUTHbIMW MONS-
mu (CnapcTtoH u ap., 2009).

CBEPXHOBBIE
N OCTATKU UX BCMbILLEK

CornacHo TeopeTunye-
CKUM pacyeTam, Kaxnable
50 neT B ranakTmke TmUna
Hawero MnedHoro [llyTtm
OONXEH MNPOUCXOAUTb
B3pPbIB CBEPXHOBOM, ABMISI-
IOLLMACA MO CYTWU CUrHa-
JIOM O KatacTpopurnyeckom
konnance sapa oO0bly-
HOW 3Be3abl. Ha npoTtsa-
XEHUW TbICAY NeT nocne
B3pblBa OCTATOK BCMbILU-
KN pacwupseTtca B MNpo-
CTpaHCcTBe, npogosnxas
CBETUTb 3a CYeT Bele-
CTBa, pasorpeToro ypap-
HOW BOJIHOM; OH Pa3roHseT
3apsiXeHHbIe YacTuubl A0
PEensSTUBNCTCKUX 3HEPIUN,
NOCTaBASET CUHTE3NPO-
BaHHbIE TAXESble 3IeMEH-
Tbl B MEX3BE3OHYI0 Ccpe-
oy (3emna n BceneHHas,
2008, N2 1).

KoHe4yHas cTtagug 3Bo-
nounnm 3Be3abl 3aBu-
CUT OT €ee Ha4yanbHOW



maccoel. Ecnu B Havane
CBOEW X13HU 3Be34a NMe-
na maccy meHee 8 M., 10
B Mpouecce 3BoLMK
OHa MOTEPSIET 3HAYUTENb-
Hyl0 ee 4acTb nocpeg-
CTBOM 3BE3[HOr0 BETPA,
a ee 94po C maccon me-
Hee 1,4 M, ckonnancu-
pyetr B 0Oenbii Kapnuk
paanycomM B 5-10 ThbIC. KM.
Ero BHyTpeHHee CTpoeHune
N YyCTOMYMBOCTb K Aasb-
Helwemy konnancy éynet
onpenenaTtbcd OaBNeHUn-
€M BbIPOXOEHHOr0 9NeKT-
poHHOrO rasa. Heobxo-
OUMO CKasaTb, 4YTO 3TO
OaBeHNE MOXET yaep-
XMBaTb B paBHOBECUN Be-
NbIA Kapauk, macca Ko-
TOPOro He npeBbiWaeT
1,4 M, (npenen YaHngpa-
cekapa). Ecnm Havanb-
Has mMacca 3ee3fpbl 60/ib-
we 8-10 M., 1O TOorpa ee
0P0 Ha KOHEYHON CTa-
O1N 3BONIOLMM MpPEBbILLA-
eT npenen Yangpacekapa,
N OaBneHne BbIPOXOEH-
HOro 9NEeKTPOHHOro rasa
He cnoCoBHO OCTAHOBUTb
ero ganbHeiulee cxartume.
3Be3ga npeepawiaeTcs
Mbo B HEMTPOHHYIO 3BE3-
ny (B KOTOPOW paBHOBECKE
OnpeaenseTcs aaBieHnem
BbIPOXAEHHOIO ra3a HeunT-
POHOB), NMMBO B YEPHYIO
AbIpy.

HenocpeacTtBeHHO ne-
pen, Konnancom 3Be3abl ee
CTPYKTYPY MOXHO OnmncaTb
KaKk MocnenoBaTesibHOCTb
CJTI0EB C pPasHbIMK NPOAyK-
TamMy TEPMOSIAEPHOrO ro-
PEHUS, N3HYTPU HapPyXYy:
3N1eMeHTbl TFpynn xene-
3a 1 KPeMHUs, KMCNopoga,
HEOH, MarHwi, yrnepog,
refiii 1 He CropesLUnin 00

KombunHupoBaHHOE mM3006paxeHne OcTaTka BCrbILLIKW CBEpX-
HoBovi SN 1987A, nosiyyeHHOEe KOCMUYECKUM TeseCKOrnoMm
nm. Xabbna B ontn4eckom (6en10-po30Bbie LBETa) n obcep-
Batopueni "YaHapa"B PeHTreHOBCKOM (IyprypHO-CUHUE LiBE-
Ta) AnanasoHax sHepru. XopoLUuo BuaHa CTPYKTypa, COCTOs-
wjasl u3 Tpex Konew, Hambosee SpPKUM 13 KOTOPBIX SB/SETCS
akBaTopuanbHoe. HabmoneHuss obcepsatopum "Hangpa' no-
Ka3bIBalOT, 4TO yAapHasi BOJHA MNPOAO/IKAET ABUratbCs 4e-
pe3 310 KosbLo (Xenvaep nap., 2013). Spkne 06nacTy PeHT-
FEeHOBCKOIro M OMTUYECKOr0 N3/Y4YEHUS] BO3HMKAIOT B MECTax,
rge ynapHasi BOJIHA CTaJIKMBAETCS C MJIOTHBIMU CTPYKTypa-
My OKpyxaroujero rasa. Paamep n3obpaxenus - 6' (0koso
16 nk). X-ray: NASA/CXC/PSU/S. Park & Burrows; Optical:
NASA/STScl/CfA/ P. Challis.

KoHUa Bogopoa. Mpouec- 3Be3abl. Bonbwaa gong

Cbl, npoucxopsauime no-
Cle 3Toro, A0 CUX nop Bbl-
3bIBAIOT Xapkue Cnopbl,
HO BCe COrnacHbl B OA-
HOM- NPOUCXOOUT OrpPoOM-
HOe BblAefleHne JHepruu:
B3pbIB CBEPXHOBON. Ta-
Kne CBEepXHOBble Ha3blBa-
loTCA CcBEpPxHOBbIE |l TUNa;
X UCTOYHMKAMM SIBNSIOT-
C MONOAble MaCCUBHbIE

SHepruun, BbIOENIEHHAS
B Mpouecce konnanca
aapa, YHOCUTCS HEenTpu-
HO, HO CYLLEeCTBEHHas ee
YacTb TakXe nepexoguT
B 9HEPruto 06os04kK, pas-
netawouwencs co Ckopo-
CTbI0 HECKONbKMX ThICAY
KNTOMETPOB B CEKYHAY.
B3pbiBbl  CBEPXHOBbLIX
apyroro Tuna (la) npowuc-
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X0OSaT, KOrga akkpeuums
BEWECTBA Ha MNOBEPX-
HOCTb 6enoro kapnuka
(v cnuaHue pOByx Ge-
NbIX KapAMKOB) MNO3BONS-
eT emy (MM) "nepecko4nTb”
yepes npepen Yavgpace-
kapa. HavaBwwninca no-
Cne 3TOro rpaBUTALMOH-
HblA KONnanc 3anyckaeT
MEXaHN3M TEPMOSAEPHOMO
ropeHust B LeHTpe 6enoro
Kapnuka, 4Tto NPUMBOAMT
K ero moJsiHOMy paspylle-
HWO. Pacwumpsaowmncs
OCTaTOK BCMbIWKN Takow
CBEPXHOBOW elle aonroe
BPEMS M3Sy4aeT B pe-
3ynbTaTte 3HEpProsbige-
NIEHUs, MONY4YaeMoro npwu
pacrnage paguoakTUBHOIO
Hukena B KobOanbT, a 3a-
TeM - B Xxeneso. B npo-
uecce pasnera 0060J104KM
BO3HMKAIOT ABE YyAapHble
BOJIHbI - NpPsMast, OBUXY-
LWasacs no Mex3Be3aHOMN

cpene, n obpatHasa, uay-
was no BblIETEBWEMY
B NMpoLLecce B3pbIBa BeLLEe-
CTBY. 9TV BONHbI B dajib-
HerLweM GOopPMUPYIOT OCTa-
TOK BCMBILUKM CBEPXHOBOWA,
COCTOSILLLEN U3 ropsyero
rasa v BbICOKO3HEPTUYHBIX
4acTuy, W un3nyvawowen
B pasHbIX AnanasoHax - OT
pagmo- [0 ramma-syyen.

C nomouubio obcepsa-
Topun "Yanppa" Brepsble
CTano BO3MOXHbLIM HEeMo-
cpencTBeHHO Habnogatb
NPSIMYI0 YOAPHYIO BOJHY,
"nayuwy" Bnepean Bble-
TEBLUEro BELLECTBA, U Ha-
rpetoe oOpaTHOM yaapHoi
BOJTHON BELWECTBO; CTPO-
UTb [AOeTaNibHble KapThl

OCTaTKOB BCMbILLEK CBEPX-
HOBBbIX B Y3KMX CNeKTpasb-
HbIX AManasoHax, uU3yyaTb
nx mopdonoruno, uccne-
[0BaTb NPOLLECCHI B3PbIBA
CBEPXHOBbLIX U NPUPOAY UX

npeaLwecTBeHHMkoB. Ha-
npumep, NPeaweCTBEHHN-
KOM OCTaTka CBEPXHOBOW
Kennepa (Habnwopanacb
N [etanbHO wu3y4yanachb
MoraHHom Kennepowm
B 1604 r.; 3emna u Bce-
nexHas, 1971, N2 6) ctana
[JBOMHasa cucTtema, CocTos-
las m3 6enoro kapnvka
N 3Be3[bl-rMraHTa Maccom
4-5 M, (PeiiHonbac v op.,
2007). Heobxoammo oTme-
TWUTb, 4YTO, XOTS CBEPXHO-
Bag Kennepa OTHOCUTCH
K TMny la, cTpykTypa ee
ocTatka He COBCEM TuU-
nuyHa Onsg Takux obbek-
TOB (Kak npaBuno, OHK
UMEKT NPUBAN3NTENBHO
chepunyeckn CUMMETPUY-
Hyto dopmy). HabnogeHns
Ha obcepatopum "Yau-
apa" nokasanu, 4To ocTa-
TOK CBepxHoBON Kenne-
pa aCMMETPUYEH U B HEM
NPUCYTCTBYIOT 3aMETHbIE
apkonoagobHble CTPYKTY-
pbl, 0COBEHHO B €r0 CeBep-
HOV YacTn. 3T CTPYKTYpPhI
OblIM  MHTEPMPETMPOBAHI
Kak yOapHbI€ BOJIHbI, BO3-
HVKLIE B pesyfbTaTte ABu-
XEHNs BelLecTBa ocTaTtka
CBEPXHOBOW Yepes BeLLeCT-
BO, MCMYLLEHHOE 3BE300M-

OcTtatok BCbILLKY CBEpX-
HoBowi Kennepa. Kombu-
HUpOBaHHOE un30bpaxe-
HUe MOJIYYEHO C MOMOLLbIO
obcepBatopumn  "HaHapa”
B msrkom (0,3-0,72 k3B,
KpacHblti UBeT), cpeaHem
(0,72-1,7 k3B, 3eneHsbii)
n xectkom (1,7-8 kaB, cu-
HUI LBET) PEHTreHOBCKUX
Avana3oHax. Pa3mep n3o-
bpaxenuns -2,5' (8 nk). X-ray:
NASA/CXC/NCSU/M. Burkey
et a/.; Optical: DSS.



Ocratok Bcrbiky cBepxHoBow Cas A (cnesa). BHewwHve 3eneHbie 06aacty B popme KoJib-
La aBAsilOTCS CAEACTBUEM BO3AEVICTBUS MPSIMOV yAapHOV BOJIHLI. BHyTpu 3T0ro kossua BbI-
6poweHHoe BeujecTso Harpeto Ao 10° K o6paTHoii yaapHovi BonHou (XsaHr v ap., 2004).
N3o06paxeHne nosy4eHo ¢ rnomMoubio obcepBatopuy "YaHapa'" B pa3Hbix AMana3oHax sHep-
rvi: KpacHoii -8 anHun kpemuns Si Xlll He, (1,78-2,0 k3B), cuHwii -B inHum xenesa Fe K
(6,52-6,95 kaB), 3eneHbiii -udny4eHne B KOHTUHyyme 4,2-6,4 kaB. CrnpaBa: OTHOLLEHuEe N30-
OpaxeHui, MNoJIYYEHHbIX B IMHUW KPEMHUS U KOHTUHYYME B Anana3oHe aHeprui 1,3-1,5kaB,
JEMOHCTPUPYIOLLEE BbIOPOC U KOHTPBLIBPOC. locnenHne XopoLLO MPOCIEXMBAIOTCS M0 13-
nyqenunio kpemuus. (NASA/CXC/GSFC/U Hwang et al.).

npenwecTBEHHUKOM Ha
cTaguun ruraHta. AHa-
M3 HabnaeHnn, BbINoJI-
HEeHHbIX Ha o0OcepBaTo-
pun "Yangpa”, nokasan,
4YTO B30OpBAaBLUAACH 3BE3-
Ja vMmena BO3pacT BCEro
nmwb okosio 100 MAH nert.
CywecTBOBaHME CBEpPX-
HOBbIX Tuna la, B3pbiBa-
IOWMXCA CTONb ObLICTPO,
OKa3blBaeT Cepbes3Hoe
BNUSIHME HA TOYHOCTb MO-
JlydyaeMblx pe3ynbTaToB
NPy MUCMNOJIb30BAaHUN UX B
KayecTBe "CTaHAAPTHbIX
cBeyen” o515 OLLEeHKM KOCMO-
JIOTMYECKMX napameTpoB
(CannueaH n gp., 2010).
WccnenoBaHus nonyns-
LU B6AMXKanLLIMX OCTaTKOB
BCMbILLIEK CBEPXHOBLIX,

npousoLwenwmnx B pesysb-
TaTe konnanca sgpa, C
BO3pacTamMu OT HECKOJlb-
KMX COTEH 00 HECKObKMX
TbICAY NET, WANCTPU-
PYIOT HekoTopble obuime
cBOMCTBA Takmx 0Obek-
TOB, a TakXe CNOXHOCTU
NX n3yyeHus. Mcnonbays
PEHTFEHOBCKUE OaHHbIE
obcepeatopumn "Hangpa"
N nHoppakpacHole AaHHble
KocMuyeckorn obcepsaTo-
pun "Cnutuep”, yyeHble
NOCTPOUIN TPEXMEPHYIO
MOZeNb 0CTatka BCMbILW-
KN CBEPXHOBOM B CO3BE3-
ann Kaccuonen (Cas A),
NPoOn30LWeaLWen, No He-
KOTOPbIM OLLEHKAaM, OKO-
no 340 net Hazap (Ode-
naHen n gp., 2010). 3ta

PEKOHCTPYKLMS nokasana,
4YTO CTPYKTYpPYy oOcTaTka
Cas A MOXHO oOxapak-
TEpu3oBaTb C MOMOLLbBIO
chepmnyeckorn KOMMOHEH-
Tbl, HAKJIOHEHHOrO TOJI-
CTOr0 AMcka, HECKOMbKUX
BbIOPOCOB, CTPyh M Obl-
CTPO ABWMXYLLMXCS Y3NOB,
HaxXoASLWMXCHA B MIOCKO-
CTW TOACTOro amcka. XoTs
B3aMMOLENCTBNE C OKO-
J103BE3HON Cpenon Bus-
€T Ha NoOPOOHYI0 KAPTUHY
BHELLUHEro BMAAa OCTaTKa,
HO OCHOBHas 4acTb Ha-
6n04aEMbIX CUMMETPUM
N acCUMMETpPUIn B OCTaT-
ke Cas A - cnepcrteue
B3pblBa. PeHTreHoBsckoe
n3obpaxeHme Oorartbix
KpeMHuem BbIOPOCOB

"



UN306paxeHne LieHTparbHOV 0bnacty Haluen [anakTukv B UHGPakpacHbIX J1yyax, rnoJy-
YeHHOE M0 AaHHbIM KOCMUYECKOro Teseckona uM. Cnntuepa. Ha Bkierike noka3aHo n3o-
bpaxeHne obnactv Heba, HaxoasLiencss Ha paccTosiHun 1,4°0T FanakTn4eckoro ueHTpa
(ManeHbknii KDYXXOK Ha PUCYHKE), B PEHTIEHOBCKUX Jly4ax, rno AaHHbIM o6cepBaTopum
"HaHapa". Spkumu TOYKaMu rokasaHbl COTHU 3aperncTpyUpOBaHHbIX TOYEYHbIX UCTOYHUKOB
(PeBnuBLeB n ap., 2009). X-ray: (NASA/CXC/TUM/M. Revnivtsev et al.); IR (NASA/JPL-Caltech/
GLIMPSE Team).

B octatke Cas A noka-
3bIBAET SABHYK OGunonsp-
HYIO CTPYKTYpY, CBSI3aH-
HYlO C chOopMUPOBAHMEM
CTPY/ BO BpeMs BCHMbILLKU
CBepxHOBOW (XBaHr u ap.,
2004). 'mapognHamnye-
ckne pacyeTbl obpasoBa-
HUS N 3BONIIOLUUM TaKUX
CTPYM nMokasbiBalOT, 4TO
3Be34a-npeLlecTBEHHUK
Cas A BO Bpems B3phbiBa
Haxogunacb B ¢ase Kpac-
HOro CBepXruraHTta, a ee
HayanbHass mMacca Osbina
meHbLue 25 M, (Lype n ap.,
2008).
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KOMMAKTHbIE
PEHTTEHOBCKME NCTOYHWKK

OcTaTkn BCrbILLEK CBEPX-
HOBbIX, MPOU30LeLWmnx
B pe3ynbTtaTe konnanca
aapa, OOMKHbI coaepXaTb
PENAaTUBUCTCKNIA KOMMAKT-
Hbili 0OBEKT, BO3HUKLUUN
B Mpouecce konnanca, To
€CTb HENTPOHHYIO 3Be3ay
WM 4YepHylo abipy. XoT4
B pasHblX TEOPETUYECKUX
MOAEeNAX NpenckasbiBaloT-
CSl HECKOJIbKO CLiEHapueB
006pa30BaHMs YEpPHbIX AbIp
B Mpouecce konnanca,

cywiecTByeT obuiee NOHU-
MaHue TOoro, 4to B 6OJb-
LWWHCTBE ciny4yaeB OyayT
poXAaTbCs HEWUTPOHHbIE
3Be3abl. CyuiecTBOBa-
HMe 3TuUX 0OBLEKTOB noja-
TBEPXAEHO BO MHOMMUX
oCTaTkax BCMbILLIEK CBEPX-
HOBbIX, U UX MPOSBNEHNSA
CTO/Ib Xe pa3HOO0bpasHkI,
KaKk n camMmu ocTatku. U3
3aKOHa COXPaHEHUsa MoO-
MEHTa MMIMYJIbCa N MarHuT-
HOrO MOTOKa CNenyeT, yTo
HEMTPOHHbIE 3BE3abl OyayT
ObICTPO BpawaTbCcad WU
VMETb CUJIbHOE MarHUTHOE



KpaboBuaHass TymMaHHOCTb
B PEHTreHOBCKUX JIy4ax,
rno gaHHbIM obcepBaTopun
"Yangpa”. Ha un3obpaxeHun
XOpoLLOo BUAHBI nynbcap (be-
nasi To4ka BO/M3N LIEHTPA),
BHYTPEHHEE KOJbLIO, BO3HU-
KaroLiee BCIeACTBUE yaap-
HbIX BOJIH, 1 CTPyM BeLlecTBa
M aHTUBELLECTBa, ABUXYLUU-
€ecsl OT CeBEPHOIro U H0XHO-
ro rnosocoB nynbcapa. Pas-
mep mn3obpaxeHus - 1,6
(okono 1 k). NASA/CXC/ASU/J
Hester et a/.

none. 3TO0 nopoxpaaer
CUNbHbIE 3NEKTPUYECKMEe
nons, YyCKOpPeHne 4actul,
N NynbCupylolLee nsnyye-
HVe BO BCeM [JmanasoHe
3N1eKTPOMArHUTHOr O Crek-
Tpa. CunbHble 3nekTpo-
MarHMTHblE MONS MOPOX-
0Al0T TakK Ha3blBaEMbIN
nynbCcapHbIn BETEP, CO-
CTOSILMIA U3 311EKTPOHOB
N NO3MTPOHOB (pa3orHaH-
HbIX OO0 PEenaTUBUCTCKUX
CKOpPOCTEN) M uncTekalo-
LUMIA B MEX3BE34HO0E Mpo-
CTPaHCTBO, rAe OH 3aMef-
NFeTcs B YAAPHON BOJIHE.
Mpu 3TOM YacTuLbl MOTyT
nokmMaatb yoapHylo BOJ-
Hy, co34aBasi TYMaHHOCTb
N3 3NEeKTPOHOB M NO3UTPO-
HOB, ABMXYLLMXCS MO CNn-
pansiM BOKPYr MarHUTHbIX
CUNOBbLIX JIMHUA W W3NYy-
yalwmx B AManasoHe oOT
pagMo- 40 raMmma-nyyen,
a BcneacTteue obpaTHO-
ro KOMNTOHOBCKOrO pac-
CesHUS - 1 00 SHeprun,
nocturawowmx TaB. Mony-
YMBLUNACA OOBLEKT HOCUT

Ha3BaHWe MynbCapPHOW Ty-
MaHHOCTM WA NAEpPUoHa.

CesizaHHaa €O CBepx-
HoBon 1054 r. Kpabosua-
Has TyMaHHOCTb (3emns
n BcenenHasa, 1982, N2 3)
n 33,5-MunnnceKkyHaHbIN
nynecap B0531+21 B ee
LEHTPE NPEeACTaBnsaioT Co-
Gon knaccuyeckuin npu-
Mep NynbCapHOW TyMaH-
HOCTK, CcoOcCTOoAWen us3
HECKOJIbkuX Konew (uam
TOpoB) n cTpyin. Bnaropa-
ps obcepBatopun "YHaHg-
pa" yganocb NOCTPOUTb
JetanbHoe n3obpaxeHue
nynbcapa u TYMaHHOCTH
B PEHTFEHOBCKMX ny4ax
n n3yuntb ee Mopdono-
ruio (Banckond un gp.,
2000). MonyyeHHOE WU30-
BpaxeHne 0EMOHCTPUPYET
OCECMMMETPUYHYIO TYMaH-
HOCTb C HaKMOHHbLIM BHYT-
PEHHMM KOJNbLOM, KOTO-
poe MOXeT OblTb CBA3aHO

CO CTOSi4el yoapHOW BO-
HOW, BO3HMKAIOLWEN B 3K-
BaTOpMaNbHOM Mynbcap-
HoM BeTpe. Kpome Toro,
B CTPYKTYPE TYMaHHOCTHU
NPUCYTCTBYIOT GONbLION
TOp W OBE CTPYU, NCXOAS-
LuMe BOOMb OCY Nynbcapa.

HenTpoHHble 3Be3Abl
poxpJalTcs ¢ Temnepa-
Typou B Munnanapasl rpa-
OYCOB M 3aTeM OCTbIBAIOT
BCNEACTBME U3My4YEHUS
POTOHOB M HENTPUHO.
HabniogeHns n mnamepe-
HUS CKOPOCTEN oxnaxne-
HWUSE MONOAbIX HENTPOHHbIX
3BE3[, AT YHUKANbHYIO
BO3MOXHOCTb UCCNESOBA-
HVWS MOBEOEHUS BELLECT-
Ba MpuM CBEPXBbLICOKUX
NJOTHOCTSIX.

OTKpbITUE HENTPOH-
HOM 3Be34bl B LEHTpe
ocTaTka BCMbILWKN CBEPX-
HoBo Cas A pano pegn-
Kyl0 BO3MOXHOCTb [Ajs
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N3y4YeHns oOxnaxzaeHus
MONOObIX HEWTPOHHBIX
3B€3[, C U3BECTHbIM BO3-
pactoM 1 onpepeneHuns
GU3NYEeCKnx yCnoBuii B Ux
BHYTPEHHMX 0bOnacTax.
AHanns gecsaTuneTHuX Ha-
6nopeHnii obcepeaTopum
"YaHgpa" nokasarn, 4To MOo-
OeNb HENTPOHHON 3Be3Abl
¢ maccon okosno 1,65 M,
cyrniepoHon atMochepon,
TeMnepaTtypon NoOBepX-
Hoctn okono 1,5 x 10° K
1 cnabbiM MarHWTHLIM MO-
NeM HamnyywmMm 0bpasom
ONnMCbIBaeT HabNOaaEMbIN
PEHTTEHOBCKMIA CNeKTP 00b-
ekTa (Xo u XaiiHke, 2009).
Pasmep mnanyyatouwen ob-
lacTn cornacyetcs C Hen-
TPOHHOW 3BE300M, UMEID-
e NpUMepPHO OAMHAKO-
BYIO Temnepartypy Ha no-
BEPXHOCTU, 4TO, BO3MOX-
HO, OObSACHAET OTCYTCTBME
NynbCaLUin PEHTTEHOBCKO-
r0 U3Ny4eHUs OT UCTOYHU-
Ka. MI3MepeHHbI TeMn Ox-
NaxaeHnsa MNOBEPXHOCTU
HENTPOHHOM 3Be34bl-0KO-
10 3% 3a 10 net (Onwamo-
™ un gp., 2013).

Ecnu HelTpoHHas 3Be3-
fa (mnM YepHas Abipa)
BXOOAT B COCTaB [OBOM-
HOW CUCTEMbI, TO OHXU MO-
ryT ObiTb MCTOYHUKAMMU
PEHTrEHOBCKOr0 un3nyye-
HUS BCNenCTBUE akkpe-
LMK BELLLECTBA C HOPMasb-
HOM 3Be3[bl-KOMMaHbOHa
(3emna un BceneHHas,
2016, N2 6). B otimume ot
OCTaTKOB BCMbILLIEK CBEPX-
HOBbIX, KOTOpbIE CBETAT
B TEYEHME ThICSAY UM Oe-
CATKOB ThICAY NeT, Ta-
kne 0OBbEKTbI MOFyT W3-
lyyaTb MHOMO MWIIMOHOB
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N gaxe Munnnapaos fer.
Boobuie, peHTreHoBCKue
OBOMHbIE CUCTEMbI B Ha-
wer ManakTuke-apyam-
LUME MUCTOYHMKKN Ha Hebe,
NO3STOMY OHM SBASIOTCS
nepBOOYEPEAHBIMU MULLIE-
HAMK ons 60SbWKMHCTBA
PEHTreHoBCKMXx o0bcep-
BaTopuin. ObcepsBatopu-
en "HYangpa" Obim npose-
OEHbl COTHM HabnoaeHn
Takux O0OBEKTOB, Monyye-
Hbl MX aCTPOMETPUYECKUNE
NOJIOXEHUA C BbICOKOM
TOYHOCTbIO, 4TO MO3BOJSIN-
N0 MPOBECTU MOCNEAylo-
lwMe OTOXAECTBNEHUSN
B ONTMYECKOM Amanaso-
He OSIMH BOJMH U onpepge-
MTb MpUpoay uccnenye-
MblX OOBLEKTOB, U3MEPUTH
MX CMeKTpasbHblE Xapak-
TepUCTMKM. BaxHble Oo-
CTUXEHMS, MOJIyYEHHbIE
obcepBartopuen, cnegyto-
LiMe: onpeneneH Bo3pacT
(meHee 4600 net) Hambo-
flee MO0J0N akkpeumpy-
lowen ABOMHON CUCTEMSI
LUunpkynb X-1 (XaiHu v ap.,
2012); n3amepeH CnvH yep-
HO AOblpbl Jlebenb X-1;
onpegeneHa macca (15,7 £
+ 14 M,) Hanbonee mac-
CVUBHOIW 4YepHOW nAblpbl
3Be3gHONn maccel M33
X-7, KOTOpas HaxoauTCs
B CNupasbHOW ranakTuke
M33 (NGC 598) B co3Bes-
ann TpeyronbHMka (0Kono
3 MAH CB. NIET OT HacC).
NoMnMo M3ydyeHus oT-
OENbHbIX PENATUBUCTCKNX
KOMMAKTHBIX MCTOYHMKOB,
C NOMOLLbI0 06cepBaTopumn
"Yangpa" wnccnepoBaHbl
XapaKTEPUCTUKN Pa3HbIX
nonynsiunin Takmx ob6bek-
TOB U MPOCIEXEHA CBA3b

C HabnwpaeMblMu napa-
MEeTpaMu ranakTuik.
BoobLie, KomMnakTHble
PEHTIEHOBCKNE WNCTOYHMKU
MOXHO YCJTIOBHO pPa3nenvTb
Ha ABa Tunma: 3TO- Mano-
MaCCUBHbIE PEHTIEHOB-
CKne [OBOWHbLIE CUCTEMBI,
n3nyyaroLwime 3a cyeT ak-
KpeLmun BelLecTBa C Masio-
MacCCUBHbIX 3Be3[, (0KONo
1 M,) no3gHux crnekTpanb-
HbIX K/JACCOB, W MaCCuB-
Hble PEHTFEHOBCKME OBOW-
Hble CUCTEMbI, B KOTOPbIX
HOPMaJTbHLIM KOMMAHbLOHOM
SIBNSIETCH 3BE34a PaHHUX
cnekTpanbHbIX KACCOB
(kak npasuno, O wnnn B).
ManomMacCuBHbIE PEHT-
reHOBCKME [OBONHbIE CU-
CTEMbl CBETAT 3a CYeT
akKpeuuMm Ha KOMMNakT-
Hblii 0ObEKT, BO3HMKAlO-
len u3-3a nepenonHe-
HUS HOPManbHOM 3Be340M
csoenn nonoctn Powa -
obnactm npoCTPaHCTRA,
B KOTOpOh npeobnagaet
rpaBuTaums 3Be34bl-KOM-
naHboHa. B maccuBHOMN
PEHTreHOBCKON [OBOW-
HOM CcuUcCTeMe KOMMaKT-
HbIn OOBEKT, Kak npaBu-
110, aKKpeumpyeT u3 BeTpa
3BE3bl-KOMMNAaHLOHA.
Bnarogaps yHukanb-
HOW YYBCTBUTENBHOCTHU
npubopoB Ha obcepBaTto-
pun "HaHgpa" otaenbHbie
PEHTrEHOBCKME WCTOYHU-
K/ CO CBETUMOCTSIMU, CO-
NOCTaBMMbIMU CO CBETU-
MOCTSIMU PEHTFEHOBCKMX
[BONHbBIX CUCTEM B HaLLEN
lanakTvke, Tenepb MOryT
ObITb OOHAPYXEHbI HA pac-
CTOSIHUW CKOMJIEHMS B CO-
3Be3aun [leBbl (NpUMEpPHO
20 Mnk) n gaxe 3a ero npe-
nenamn. B TO Bpemsl, kak



nccnenoBaHnsa nonynsaunn
PEHTreHOBCKMX OBOMHbIX
B Hawen [anakTtuke oc-
JIOXHSIOTCS  3HAYUTENbHbI-
MW HeonpeaeneHHOCTAMMN
B PACCTOAHUSAX A0 UCTOYHM-
KOB 1 BJINSTHUEM MEX3Be3-
HOrO NOrNOLEHNS N3-3a XO-
JNIOOHOro rasa u nbinn; 3Tn
TPYOHOCTU MWHUMabHbI
npu N3y4eHNN PEHTreHOB-
CKMX WCTOYHUKOB B CO-
cengHux ranaktukax. [lo-
rnoweHne un apdekThl
paccesHns CyLlEeCTBEHHO
MeHee 3HauynMbl Ha BbICO-
KUX ranakTuyeckmx Lunpo-
Tax, a HeonpeaeneHHoCTH
C pacCTOSHUEM yMeHbLLa-
IOTCH, TaK KaK BCE pPEeHT-
reHOBCKME WCTOYHUKN B
cocenHen ranakTuke Ha-
X0OATCA MNPaKTUY4EeCKU Ha
OONHAKOBOM paccTos-
HUM OT HabnpaTens. 9T0
NO3BOJINJIO MNOCTPOUTb
dYHKUMN CBETUMOCTU Ha
mMacwitabax AByx-Tpex rno-
pSOKOB ONs pasHbiX Mo-
Nynsaunin pPeHTreHOBCKUX
[BOWHbIX CUCTEM CO CBETU-
moctsmu Boilwe 10% apr/c,
M nokasaTb 4TO, Cymmap-
HOe M3Ny4YeHne Bcex masno-
MaCCUBHbIX PEHTT€HOBCKMX
OBOMHbIX cuUcTeEM "oTcne-
XMBAET" Maccy ranakTuku,
a CyMMapHoe u3nyy4yeHue
MaCCUBHbIX OBOWHbIX CU-
cTeM "oTcnexmBaeT" Temn
3Be340000pa3oBaHUs B ra-
nakTuke (CMm., Hanpumep,
MnedarHoB n gp., 2004,
®ab6uaHo n ap., 2006).

NMPUPOJA PEHTTEHOBCKOIO
"XPEBTA" TAJTAKTUKN

Mpobnema cyu,ecTtBo-
BaHMA N npupoaa npors-
)XE@HHOr0 PEeHTreHOBCKOro

N3JTy4EeHUs, PacrnonoXeH-
HOro BAOOJIb MJIOCKOCTWU
Hawen [anakTukm (Tak
Ha3blBaemMmoro "xpebta”),
a TakXkXe MOXOXUX CTPyK-
TYyp, OOHaApPyXEeHHbIX B
Opyrux ranaktmkax, ocra-
Bajnacb 3aragkon ang
acTpodunsukoB 0Oonee
25 net. KnioyeBbIM 3KC-
nepuMeHToOM, NO3BOJINB-
WM noaTBepauTb (uUnm
OMNpPOBEPrHYThb) runoTe-
3y O TOM, 4YTO WU3Ny4eHUe
"xpebTta” ManakTtnku ¢dop-
MUpyeTCa B pesynbTaTte
CYyMMapHOro ceeta 60/b-
oro Konuyecrtea cnabdbix
PEHTFeHOBCKUX WCTOYHM-
KOB, CTanun cBepxrnybo-
Kne (C 4YyBCTBUTENbLHO-
ctbio fo 107" apr/c/cm?) Ha-
6noneHns obcepBaTtopun
"Yangpa" ¢ obuien akeno-
3unymen okono 1 MnH ce-
KyHO. AHannu3d 3Tux OaH-
HbIX MO3BONMN cAaenaTtb
cnepyouime BoiBoabl (Pes-
HuBLEB 1 ap., 2009, 3emns
n BceneHHas, 2007, N2 6):

- B xapakTtepHom obna-
cTn "xpebrta” lanakTukm
OOHapyXeHO MHOXeCTBO
cnabblXx pPEeHTreHOBCKUX
MCTOYHUKOB C MNOBEPX-
HOCTHOI MNAOTHOCTbIO A0
100 TbIC. WUCTOYHWKOB Ha
KBagpaTHbI rpagyc;

- oo 88*12% wusnyye-
Hus “"xpebta” TlanakTu-
kKu B obnacTtu aHeprun 6-
7 k9B paspeluaeTca Ha TO-
YeYHble WUCTOYHUKKN, 0O0-
HapyXeHHble B Habnio-
neHnax obcepBaTopum
"Yangpa";

- 3T UCTOYHUKM B MNO-
nasnstowem 60NbLINHCTBE
ABNSAIOTCA aKKpeuupyo-
WrMM 6enbiMn Kapankamm

WU KOPOHAaJIbHO aKTUBHbI-
MW 3BE30aMU;

-cymMMapHasa KpuBas
noac4yeToB WCTOYHUKOB
XOpOoLWO cornacyetca c
OXWAaemMon Ha OCHOBe
Halero 3HaHMUSa O peHTre-
HOBCKMX 0ObekTax, 6am3-
kux k ConHuy.

OTO0 OTKpbITUE SBU-
NIOCb Cepbe3HbIM apry-
MEHTOM MPOTUB IMNOTE3bI
O CyLWecTBOBaHUM B 0O-
nactu ranakTU4eckoro
LeHTpa 6OoMbLIOro Konu-
yectBa AUPPYy3HOro ro-
psiyero rasa ¢ Temnepary-
poin okono 10° K, panee
npegnaraswencsa Aang
obbsAACHeHUs Habnopgae-
MOro n3nyyeHus "xpebrta”
[FanakTnku.

PA3PELLEHVE

KOCMWYECKOIro
PEHTTEHOBCKOrO ®OHA

1 nonynauna NOrnOLEHHBIX
AKTWBHBIX A0EP FANAKTUK

PeHTreHoBckoe HeEDO-
He "4yepHoe" (oTcyTCcTBUE
MCTOYHMKOB), a "cepoe”,
Tak Kak npuv YrioBOM
pas3peleHnn B HECKOJb-
KO KBagpaTHbIX rpagy-
COB MOBEPXHOCTHaa €p-
KOCTb ¢oHa HeHynesas
M NPaKTUYECKN He 3aBU-
CUT OT HanpasneHus. oy-
T cpagdy nocne obHapy-
XEHUA aKTUBHBbIX aaep
ranaktuk (A9l) 6bi10 BbI-
CKa3aHo MnpeanonoxeHue,
4YTO MX MONYNAUUS MOXET
BHOCUTb 3HAYUTESNIbHbIN
"Bknan" B NOBEPXHOCTHYIO
SAPKOCTb KOCMWYECKOro
PEHTreHOBCKOro ¢oHa.

Mpamble un3mMepeHus
Bk/laga OT mnotoka 60nb-
LWoro KoNnyecTBa pJuUc-
KPETHbIX WUCTOYHMKOB B
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—27°52'

3h 32m 455 408 358

N3Ny4eHNe KOCMUYECKO-
ro0 PeHTreHoBckoro ¢oHa
cTannm BO3MOXHbI Mocne
NOSIBNEHUS PEHTreHoB-
CKMX TENeckonoB C 3ep-
Kanamm KOCOro nageHus.
PeHTreHoBCKkMn Tene-
ckon Ha obcepBaTopuu
"HEAO-2" nossonun pAo-
CTWYb TOrga pPEeKopOHON
yyBcTBMTENBHOCTM 1,3 X
x 10" apr/c/cMm® B amna-
nasoHe aHeprun 1-3 kaB.
Ha 3TOM ypoBHE 4yBCTBU-
TENIbHOCTM MOBEPXHOCTHAS
MAOTHOCTb OOHAPYXEHHBIX
MCTOYHMKOB COCTaBuna
npmumMepHo 20 06BbEKTOB Ha
KBagpaTHbIN rpagyc.
Bnaropaps Hu3KOMY
ypoBHIO doHa (~10° oTtcy/
c/nnKcen) 4YyBCTBUTENb-
HOCTb HabnwopeHuin 06-
cepsaTtopum "Hangpa"
OCTaeTCs OrpaHuYyeH-
HOW TONbKO CTaTUCTU-
KON (OTOHOB (BMIOTH A0
PEKOPAHBbIX 3KCNO3MUMIA
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308 25° 208 158 108

ITpsamoe Bocxoxaenue (2000)

B 4-6 mMnH cekyHp). Ha-
npumep, 4 MAH CekyH[,
HaOnoOeHn nnowanku
CDFS (Chandra Deep Field
South-oxHoe rnybokoe
nose "YaHgpol”, KOOP,EI,I/I-
HaTbl LeHTpa RA = 3" 32"
28,0°, Dec = -27°48'30",
nnowanb okono 0,11 ksa-
ApaTHbIX rpagyca) nosso-
IMAN  0OCTUYb YYBCTBU-
TensHocTn 9 x 107 apr/c/cm’
n obHapyxutb 776 wuc-
TOYHMKOB PEHTreHOBCKO-
ro usnyyeHus (Kcye un gp.,
2012). bonee 97% un3 Hux
NMEIOT HafeXHble OTOX-
necTBneHms un 6onee
75% 9BNAIOTCA aAKTUBHbI-
MU aQpamMun ranakTuK Ha
KpacHbIx cMeLleHnax 0,2 <
< z < 5. ToBepxHOCTHas
NJIOTHOCTb aKTMBHbLIX SAep
ranakTMk Ha Takux MnoTo-
kax cocTtaBngeT 06onee
10 TbIC. MCTOYHWKOB Ha
KBagpaTtHblil rpagyc. Ta-
knm 00pa3oM, Ha npeaene

UN306paxeHne BHYTPEHHEW
yactn (8x8’) obnactu CDFS,
MoJsly4eHHoe 3a 4 MJIH CeKyHz
HabnoaeHwii obcepBaTopun
"YaHgpa", PasHbiMn LBeTa-
MU r10Ka3aHbl 1300paxeHus
B PasHbIX Ananal3oHax sHep-
rmi: 0,5-2 k3B (KpacHbiii),
2-4 kaB (3enenbiii), 4-8 k3B
(cununii). KBagpatom nokasa-
Ha 06nacTb yabTParnybokoro
nons HabAeHWA KoCMuYe-
ckoro Teneckona M. Xab-
6na. (W13 pabotsl Kcye v ap.,
2011).

[eTEeKTMPOBAHUSA UCTOYHU-
ko "HaHngpa" "paspelsaet”
0k0s10 90% pPEeHTreHOBCKO-

ro ¢oHa.
BBuoy TOro, 4to pPeHT-
reHOBCKOE M3ny4yeHune

B aKTMBHbIX fiApax ranak-
TUK BO3HMKAET B Pe3yiib-
Tate akKkpeuuu BeLlecTBa
Ha CBEPXMACCUBHbIE yep-
Hble Ablpbl, MOBEPXHOCT-
Has SPKOCTb KOCMUYECKO-
r0 PEHTreHOBCKOro ¢oHa
MOXET paccmaTpuBaTb-
Ca B KayecTBe Cymmap-
HOro Mepwuna pocta BCex
CBEPXMACCUBHbIX YEPHbIX
Oblp B uctopun BceneH-
Hoi. KomOGuHumpoBaHue
N3MEePEHNn NOBEPXHOCT-
HON IPKOCTU KOCMUYECKO-
ro0 PEHTreHoBCKOro ¢oHa
C UcCnenoBaHUsIMM MNoa-
CYETOB OTAEJIbHbIX Kfac-
COB MICTOYHMKOB B PasHbIX
rnybokumx o630pax Heba
NMO3BONISET M3yyaTb A0N-
FOBPEMEHHYIO 3BOMIOLNIO



pocTa CBEpPXMaCCUBHbLIX
YepHbIX AbIp.

N3yyeHne nocnenHux
nokasano, 4YTo ¢ Habio-
[aTeNIbHOM TOYKN 3pPeHUs
MX MOXHO pasgennTb Ha
HEeCKOJIbkO 60NbLUMX Knac-
coB. B pamkax Tak Ha3bl-
Baemol "Moaenu obbean-
HeHna" HabnaaTenbHble
NPoOSBAEHUA AaKTUBHbIX
a4ep ranakTuk B LUMPOKOM
nonoce OjvH BOJH (OT pa-
ano- n K- 0o peHTreHoB-
CKOro gmanasoHa) 3aBu-
CAT OT yrna HakIOHEeHUs
aapa K nydy 3peHust Ha-
onwopatensa. WNanydyeHue
LeHTpanbHbIX obnacrten
aKTUBHbIX A90€ep ranakTuk,
HabngaemMbix NOA YriioMm,
onuskum Kk 90°, npoxo-
OWNT 4Yepe3 MAOTHbLIA MNbl-
NEeBON TOp, NOrnowaeT-
Ca BMJOTb OO0 XECTKOro
pPEeHTreHOBCKOro Aauana-
30Ha, "nepepabaTbiBasch”
B VIK-cnekTp (cendeptos-
CKne ranaktuku BTOPOro
TKna, nornoweHHsle A4DN).
B cnekTtpax AAl, Habno-
JaeMbix Mo ManbiMu yr-
namMm K ny4vy 3peHusd, Xo-
powo BWUAHbI MposBie-
HUSI aKKPELMOHHOro Aumc-
Ka B ynbTpadunoneToBoM
M MSITKOM PEHTFEHOBCKOM
ananasoHax (cendepTtoB-
CKne ranakTtmku nepsBo-
ro Tuna). AKTUBHbIE aapa
ranakTuk, Habnwopaembie
BOO/Ib HanpaBNeHUs Bbl-
neta penaTUBUCTCKON
CTPYN W3 ULEeHTpanbHOM
YyepHo abipbl AAlT, peruct-
pupyloTcs B Buae 6nasa-
POB B OYEHb LUMPOKOM AN-
anasoHe AJIMH BOJIH-OT
paguo- 0O CBEPXBLICOKOro
raMMa-u3sny4yeHus.

Jona noOrnoueHHbIX
00bEeKTOB Ccpeaun BCex
AAl’ nmeeT pewalwouwee
3Ha4yeHre aNns oueHku oo-
LEero SHeproBblAENEHMNS
B pe3yfnbrate akkpeuuu
u, TakmMm obpasom, "Bkna-
na" AdAll B aHepreTunye-
ckuin 6anaHc BceneHHoM.
OTO COOTHOLLIEHNE OCTAET-
Cs NpeaMeToM ANCKYCCUR,
TaK KaKk MHOrMOYUCIIEHHbIE
nccnenoBaHUa B pPasHbIX
avanasoHax AfMH BOJIH
NPMBOOAT K Pas/iNyHbIM
BbIBOAAM, OCJIOXHSIO-
WMMCH TEeM, YTO ONTuye-
ckme N uHppakpacHble
nccnenoBaHus Mno3BoNa-
10T N3MEPSTb NOrnoLeHne
cBeTa "Mblbl0”, @ B PEHT-
reHOBCKMX MCCNeaoBaHUSAX
M3MEPSETCHA KOJIOHKOBAS
NJAOTHOCTb (KONMMYECTBO
TeX WM UHbIX YacTuL, - MO-
NEKyn, WOHOB, aTOMOB-Ha
Nlyye 3peHus B cTonoduke
c ceuenmnem 1 cm®) xonoa-
HOro rasa. BuyactHocTu, ns
ONTMYECKMX N NHPpPakKpac-
HbiX OO30pPOB crnenyloT
OLLEeHKU, 4TO 65-75% BCEX
AAlr asndioTca "norno-
LLEeHHbIMU™ (CM., Hanpumep,
CumncoH, 2005). B otnu-
yne OT 3TOro, Habnwae-
Hus obcepBaTopumn "YHaH-
opa" (noaTBeEpPXOEHHbIE
pe3ynbTatamm obcepsa-
Topun "XMM-Newton") no-
Ka3bIBAIOT CUJIbHYIO 3aBU-
CYMOCTb 40U MNOrNOLWEH-
Hbix AAl oT ux ceeTumoc-
™ - 10-20% nornoueH-
HbiXx AAlT ¢ BbICOKMMIN CBe-
TumocTamm (10** apr/c),
B TO BpemMs kak npu 6onee
HU3KMX CBETMMOCTHAX 3Ta
umdpa BO3pacTaeT Ao
npumepHo 80% (cMm., Ha-
npumep, CasoHOB 1 Op.,
2012).

OBPATHAA CBA3b MEXJY
AKTVUBHbIMW AIPAMU
FAJTAKTUK

1 CKOMJIEHNAMU TANAKTIK

M3BeCTHO, 4TO ranakTm-
Ku pacnpeneneHsl rno Hedy
HEe pPaBHOMEPHO, a KOH-
LeHTpUpyOTCA B rpyn-
nax M CKOMJIeHUsx, KOTo-
pble ABNSAOTCS Hambonee
MaCCUBHbIMW rpaBuTaLn-
OHHO-CBSI3aHHbIMN OObEK-
TamMmun BO BceneHHOM.
[pynnbl 1 CKoONiaeHusa Cco-
oepxaTt MHOro ropsde-
ro rasa c Temnepatypon
10°-10°K 1 TemHol maTe-
pun. Macca 6apuoHHOMN
KOMMOHEHTbl B ckomnje-
HUAX ranakTuk gocTura-
et 3HaveHun 10" M,
npuM 3TOM Macca ropsiye-
ro rasa B CKOMJIEHMSX ra-
NaKTUK NPUMEPHO B LLECTb
pa3 6oJblle Macchl 3Be3,.
Macca TemHoOn maTtepun,
B CBOI o4yepenb, euwe
B 5-6 pa3 6onble mac-
Cbl ropsiyero rasa. Mimen-
HO TeMHas maTtepus ¢B-
ngeTca TeM CBA3YLWUM
3BEHOM, KOTOpPOE MO3BO-
nget "nepxaTtb” BCE ranak-
TUKN CKOMJIEHUS BMECTE.
MockonbKy ropaymin ras
M3Ny4aeT CBOK TEMNIOBYIO
3HEepru MeasieHHo, TO OH
coxpaHsieT "3anucb” ak-
TUBHOCTU B TEYEHMe Mui-
JIMOHOB NeT, Mnoka3sbiBas,
KaKk pas3BuBanaCb WCTO-
pusi akKpeuunm Ha CBepx-
MaCCUBHYIO YEPHYIO ObIpY,
Kak NpoXogunn CAnsiHUs
capyrumMmu yactamum "cetun”
CKOMMEHMI ranakTuk.

HauunHasa ¢ 1970 r., kor-
na Obin 3anyuweH cnyT-
HUK "Yxypy" ("Uhuru”, vnn
SAS-A), - nepBbI cneuna-
NIN3NPOBAHHbLIA CMNYTHUK,
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npegHasHa4YeHHbI A1
N3Y4EeHUs PEHTreHOBCKUX
ob6bekTOoB BHe ConHeu-
HON CUCTEeMbl, acTpopu-
31KU CcTanum 3aHuMaTbCA
MOOEeNNpoBaHNEM PeHTre-
HOBCKOIO M3Ny4YeHusa ro-
psyero rasa. Cumtanocs,
YTO SHEPrusl, N3ny4yeHHas
B BUAE PEHTreHOBCKUX
¢$OTOHOB, O0/1XKHA NPUBO-
ONTb K NageHuto paene-
HUS B LEHTPaNbHOM YacTu
CKOMJIEHUS 1 €ro 3ameLle-
HUIO Bonee ropsayen nnas-
MOW N3 BHELUHWX 4YaCTEWN.
C noseneHvem obcepBa-
Topun "HEAO-2" 6Gbinn 13-
MepeHbl NPOdUIU APKOCTU
MHOIMX CKOMJIEHWI, nMoka-
3aBLUME, YTO B HUX Cylle-
CTBYIOT UEHTpalibHble O-
psiine obnacTn, BHOCSLME
OCHOBHOI "BKnaa" B PEHT-
reHoBCkOoe Wu3sly4yeHune.
M3nyyaTtenbHaa cnocob-
HOCTb OMNTUYECKU TOHKOWN
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nnasmbl- j ~ n’A(T) apr/
c/cM’, roe n- nNAOTHOCTb

nnasmel, a A(T)- @yHK-
UM OCTbIBAHUSA MJa3Mbl,
yyuTbiBaowWwaa notepwu
3Heprvn BO BCEM Auana-
30He. B ananasoHe Tem-
nepatyp (10-20) x -10° K
ONs nnasmbl C COJIHEY-
HbIM OOUNMEM 3SNEMEH-
TOB npeobnagaeTr OCThbI-
BaHME HA 3MMWCCUOHHbIX
NIMHUGX, C TeMnepaTypon
Builwe 2 x 10” K n3-3a top-
MO3HOro manydeHusa. Te-
naoBas 3Heprusa nnaasmbl
n ~ nT, N0o3ToMy nonyya-
€TCSl, YTO BPEMS OCTbIBaA-
Hus b, ~ (u/j) ~ T/nA(T).
Mo pmaHHbIM ObGCepBaTo-
pun "HEAO-2", ypanocob
n3MepuTb Npodunn naoT-
HOCTU N 1 TeMnepaTypbl
nnasmbel T, TO eCTb onpe-
OENUTb UX 3aBUCUMOCTb
OT PacCTOsHUA 00 LIeHTpa
CKOMJIEHUS N nokasaTb,

N3obpaxeHne ckoriie-
HUWSI ranakTuk B CO3Be3auu
lepces, nosy4eHHoe 00-
cepBaTtopueri  "HaHgpa“.
XopoLuo BUAHbI My3bipy 1 Ka-
BEPHbI B CEBEPHOM U I0XXHOM
HanpaBsneHusix. (NASA/CXC/
loA/A. Fabian et al.).

4YTO BPEMSI OCTbIBAHUSA CO-
ctaBnsetr meHee 10° net
aons psga ckonneHun. Ta-
Koe BpemMsa OCTbiBaHUSA
OKa3bIBAETCHA CYLLECTBEH-
HO MeHblle, YemM Bpemd
XWU3HWN ckonfeHud. B Ta-
KOM cllyyae BO3HWNKAET BO-
NMpPOC O AanbHENLEN cyab-
Oe aToro rasa. 310 MOXeT
OblTb MO0 "TeYeHne Ox-
naxneHusa" ¢ obpasoBaHu-
€M OONbLLIOro KonnyecTsa
HOBbIX 3Be3A, (OHO He Ha-
onopgaetcs), Nnmbo - ¢ 0b6-
pasoBaHMEM OOLINPHBbIX
obnactenn MONEKYNAPHOro
rasa.

B 1990-x rr. Habnwoge-
HUA CKOMJeHus ranak-
TUK B co3Be3gun lNepces,
npoBeneHHble obcepBa-
Topuen "ROSAT", nokasa-
N1, 4TO nnasma ckonne-
HMA B3aUMOAENCTBYET CO
CBEpPXMaCCUBHOMN YepHOW
ablpon B ero ueHtpe (be-
puHrep n gp., 1993). Mo-
JNly4eHHble OaHHble coBna-
nanun ¢ npeanonoXeHnem
O TOM, 4TO 3Heprus, Tepse-
Mas naasmon B ckonne-
HUM B XOO€ OCTbiBaAHUSA,
MOXeT OblTb 3amMelleHa
3HEeproBblAENEeHNEM LEHT-
panbHOM YepHOW Ablpbl.
OpHako poka3aTenbCcTB
TakoMy YTBEPXAOEHUIO
npenocTaB/ieHO He Obino.
OTa 3aragka ocTtaBanacb
HepasragaHHoOM A0 3anyc-
ka B 1999 r. Ha opbuty



obcepBaTopuin "HaHgpa”
n "XMM-Newton"”. Cnekr-
panbHble MCCnenoBaHUs
obceppatopun "XMM-
Newton” nossonunun cae-
naTb yTBEpXAeHue, 4YTO
OCTbiBaHMUE naas3Mbl He
nepexoauT B HEYCTONYU-
Bbll pexuMm (OCTaHaBNU-
BasiCb Ha TemnepaTtypax
okono 2-3 kaB, Tamypa
n gp., 2001). B 10 xe Bpe-
Msi HabnoaeHus Ha 006-
cepBaTtopum "Hanpgpa"
(coBmMecCTHO € uccnenosa-
HUAMK B pagmnoamnanasoHe)
NO3BONMAU OBOHAPYXUTb
CTPyU, KaBEpPHbI, My3bIpu
M BOJHbI, MOKa3blBaloLME
MHOXECTBEHHbIE 3MM30Abl
MPOLLSION aKTUBHOCTM LIEHT-
panbHOW 4YepHOWN AbIpbl,
KaKk B CKOMJIEHUSAX ranak-
TUK, TaK U B rajsakTmkax
(cMm., Hanpumep, Pabu-
aH n gp., 2001). MNpakTtu-
YyeCkOe PaBEHCTBO 3Hep-
rmn, KoTopas TepseTcs
ropsiyen nnasmon B xone
OCTbIBAHUS, U 3HEPrum,
3akayumBaloLlencsa B CKO-
naeHne ranakTuk CBepx-
MaCCMBHOW YepHOW nAbl-
poI, yka3blBaeT Ha TO, 4YTO
B LIEMOYKe CKOMJIEHME ra-
JNIaKTUK - CBEPXMaCCMBHas
yepHaa Oplpa CyLlecTByeT
obpaTtHasg CBa3b, NPenaTCT-
BYIOLLLAS POCTY SIPKUX MO-
NoAbIX FanakTuK B LIEHT-
pax CKOMAEHUA.

"XONOLHbIE ®POHTHI"
B CKOMJIEHUSX TANAKTUK

CoBpemMeHHada Teo-
pusa aonwuun BceneH-
HO npepackasbiBaeT, 4TO
MacCCUBHble CKOMNJeHUs
ranakTmnk ¢GopMuMpytoT-
Cs B pe3yfbTarte CAnsHud

ManbIX rpynn (ranaktuk),
a npouecchbl CTOJIKHOBE-
HUIA N CNUSHUIA onpenens-
I0OTCA napameTpamMu KOoC-
MOJIOFMYECKOMN MOoAaenn.
Boigensiowasaca B npo-
Lecce Takmx B3amMmopemn-
CTBUIA 3HEprmsa orpomMHa-
okono 10% spr. Bonblas
YacTb 3TON SHEPIrK BblaE-
nqgeTcsa B xoae OalbHen-
Lero pacnpocTpaHeHusd
CUCTEMbI YOAPHbIX BOJH
U BO3HUKawoLen Typby-
JNIEHTHOCTU, 4YTO MPUBOAMUT
K Harpesy rasa B Ckonse-
HUW. YacTb SHEPrnn Takxe
MOXET UATU Ha YCKOPEHMe
3apsXeHHbIX 4YacTul, Ao
PENATUBUCTCKMX 3HEPTUN,
Ha yCUNeHne MarHuUTHO-
ro nons n 1.4. (MapkeBuy,
BuxnuHuH, 2007).
[MonyyeHHass BO3MOX-
HOCTb - HA OCHOBE OaHHbIX
obcepBaTtopun "Hanpgpa”
CTPOUTb KapTbl pacnpe-
LeneHnua rasa u ero Tem-
nepaTtypbl B CKOMJIEHU-
X ranakTuk-rno3Bosuna
no-apyromy B3rfisiHyTb Ha
npoueccol, npouvcxons-
wme B HMX. Hanpumep, 0o
3TOr0 pes3kme Ckaydkm sap-
KOCTU, Habnogaemble 06-
cepBaTtopuen "ROSAT"
6e3 BO3MOXHOCTU U3Me-
pPSATb TEMNEpPaTypy B HUX,
cCUYMTaNNCb NPOABNEHNAMU
yOapHbIX BOJIH, BbI3BaH-
HbIX Mpoueccamu Cnus-
HUS YacTel CKOMJEHUN.
C nomoubio obcepBaTo-
pun "Hangopa" ypanocb
nokasaTtb, 4TOo OGo0nbLuas
yacTb U3 HUX He aABNgeT-
CSl UCTUHHBLIMM yaapHbIMU
BoNHamu. Tak, Hanpumep,
ona ckonneHna Abenb
2142 (6 mnH cB. neT oOT
Hac) OblNO NMOKa3aHo, 4TO

061acT NOBbLILLEHHONM MO-
BEPXHOCTHOM APKOCTU Of-
HOBPEMEHHO N XONI0AHEE,
M NJIOTHEE, YeM OKpyXalo-
wasa ux nnasma (Mapkesuy
n ap., 2000). OTcyTcTBME
CYLLECTBEHHbIX CKA4KOB
JaBneHunsa B nnasme (npu
nepeceyeHnn rpaHunL, aTux
0COBOEHHOCTEN) roBopuTt
O TOM, 4TO OHU NpPencTaB-
naT cobor 06nacTn KoH-
TaKTHOrO paspbiBa MeX-
Ly ropsiyein paspexeHHOmn
nnasmMom u XOnoA4HbIMU
MAOTHLIMMU CrycTKaMu.
OTu 0cobBEHHOCTM cKomne-
HUN Ha3BanM "XONOAHbI-
Mn ppoHTaMn”™. Bo MHOMmMx
chyyaax ¢eHoMeH "Xxo-
nogHoro ¢ppoHTa” 0bbsac-
HaeTca nponeTtomMm Gonee
JNlerkom 4YacTtu BeLllecTBa
CKOMMEeHUs C MNOHUXEH-
HOM TemnepaTtypon uye-
pe3 ropsa4yo paspexeH-
HYIO Maasmy OCHOBHOIO
CKOMeHUS.

O6HapyxeHue "xonon-
HbIX GPOHTOB" B cKonne-
HUAX ranakTuk NO3BOJINIO
NPOBOAUTb OAMNArHOCTUKY
nna3mbl paHee He OOCTyn-
HbiIMM MeTogamu. Hanpu-
Mep, Ha rpaHuue "xXonoa-
Horo ¢dpoHTa" TpebyeTcs,
4yTOObI OaBfieHMe nna3Mmbl
C OOHOW CTOPOHbI ppoHTa
paBHAMOChb Obl OABMEHUIO
naasmbl C APYrown, nic
ONHaMmnyeckoe pasne-
HMEe, KOTOpOEe OKa3biBaET
netauwee obnako. o us-
MepeHusM obcepBaTopumn
"Yangpa", MOXHO onpene-
NNTb OaBflieHNWe C OOHON
MU C OAPYro CTOPOHbI "XO-
nogHoro ¢ppoHTa"™ 1 oue-
HUTb "AgMHamumn4yeckoe"
JaBrieHe (CKOpOCTb OBU-
XeHns obnaka).
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KombuHmnpoBaHHoe nzobpaxeHue ckornnexus ranaktuk "llyns”, noayyeHHoe obcepBaTopu-
en "Yangpa" v ontnyeckumu Teseckornamy. PO30BbIM LIBETOM 0Ka3aHO MOJIOKEHNE ropsi-
Yyero ra3a B CKOMIEHUW, a CUHUM -00J1aCTy COCPEAOTO4YEHNST OCHOBHOW MAacChl CKOMJIEHUS,
onpeaeneHHble 3 aPOEKTOB rpaBUTaLMOHHOIO MH3UpoBaHus (X-ray: NASA/CXC/CfA/M.
Markevitch et a/.; optical: NASA/STScl; Magellan/U.Arizona/D Clowe et a/.; tensing map: NASA/

STScl; ESO WFI; Magellan/U Arizona/D Clowe et al.).

"XonogHble ¢GPOHTHI"
MOMOraioT Takxe onpene-
naTb 9P PEKTUBHOCTL Me-
peHoca Tensa B ckomnse-
HUGX ranaktTuk. Tenno
B pas3pexXeHHOoN nnasme
NEePeHOCUTCHA SNEeKTPO-
Hamu 1, B Ciy4ae OTCyT-
CTBMS MaArHMTHOrO Mons,
"knaccuyeckasa" Tenno-
NPOBOAHOCTb 3aBUCUT OT
Temnepartypsl kak T”%
OpHako [ong CKOMieHus
AbGenb 2142 okasanochb,
4YTO CKa4yoK Temneparty-
pbl ABASETCH ropasgo
6onee peskum - BCEro
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HECKObKMX KMNoMapcek -
yTo TpebyeT noaaBneHns
TennonpoeogHoctn B 100
n 6onee pa3 no cpaBHe-
HUIO C "kKnaccuyeckom"
BENWMYMHOW. [nga opyroro
ckonneHuns - Abenb 3667
(copepxut okono 500 ra-
NakTUK, HaxoOuTCs Ha
pacctosHun 700 MAH CB.
neT ot Hac, z = 0,055) oka-
3a50Cb, YTO MacLiTab, Ha
KOTOPOM MPOMCXOAMNT CKa-
4YOK TemrepaTypbl, Takxe
O4YeHb MaJi- B HECKOJIbKO
pa3 MeHblle ANWHbI CBO-
6oOHOro npobera anekT-

poOHOB (93¢ dpekTuBHASN
OJIMHA, KOTOPYIO 3NEKTPOH
nponeTaeT, He BCTpedvas
HUKaKuX npenaTcTeuit). Mo
BCEWN BUAMMOCTU, 3TO NPO-
NCXoOouT u3-3a TOro, 4To
MarHuTHble MONs Ha rpa-
HULE "XO0NnoAHOoro ppoHTa”
BbiICTpanBalTCa BAOOJb
Hero, He NO3BOJAS nepe-
HOCWUTb TENJIO B HaMpaB.Je-
HAM NONepeKk MarHUTHOro
nossi, TeEM cambiM apdek-
TUBHO MOOaBNgaa Tenno-
NPOBOAHOCTb.
KonebaTtenbHble OBU-
XEHUs HaneTatoLLen nnas-



Mbl B rpaBUTaLNOHHOM MO-
TeHUmane OCHOBHOIO CKO-
nAeHusa ¢aBNFIOTCS Npu-
YMHOMN, MO KOTOPOW Mbl
MOXEM BUAETb MNpPOSB-
neHns "XoNnoAHbIX PPOH-
TOB" OO0 BpPeEMEeH nopsaka
100 MnH net. DHeprus Ko-
nebaTtenbHbIX OBUXEHUN
Hanetawwen nna3mbl Be-
nKa 1 MOXeT ObITb 0AHUM
M3 MEXAHM3MOB NoJorpesa
LeHTpanbHbIX obnacrten
CKOMNEHNA.

YOAPHbBIE BOJTHbI
N TEMHAA MATEPUA

HecmoTpsa Ha TO, 4TO
4aCTb pPE3KMUX CKayKoB
SIPKOCTN OTHOCUTCS K "XO-
nogHbIM ¢poHTaM”, yaap-
Hble BOJIHbI BCe Xe 006-
pasylTca npu ObICTPbIX
CBEPX3BYKOBbIX CTOJIK-
HOBEHUSX. Pa3Hble 4yacTtu
CKOMJIEHMA [OBUXYTCS B
OOHOM U TOM X€ rpaBu-
TaUMOHHOM noTeHunane,
onpenendioliemMm Temnepa-
Typy nnasmbl "OCHOBHO-
ro CKonneHmsa", noaTomy,
KaK npaBuio, OKasblBaeT-
CHl, 4TO B3aMMHbIE CKOPO-
CTU OBWXEHUS Pa3vNYHbIX
YyacTel CKOnaeHns He npe-
BbILLAIOT HECKOJIbKUX CKO-
pocTten 3Byka. B3aummHoe
OBUXEHME 4YacTen B CKO-
nneHnn ranaktuk "Myna”
(1E0657-56, HaxoaosAwWwero-
ca B 3,4 Mmnpa cB. net ot
HaC) CYWeCTBEHHO npe-
BbllLaeT CKOPOCTb 3BYyKa
(4ncno Maxa onsa ckonne-
Husa coctaBnsetr M = 3,0
+ 0,4). 'amepeHusa npodu-
nen Temnepartypbl U3ny-
yalowlen nnas3mbl (B KOM-
OvHaumn ¢ nHdopmaumven
0 CKOPOCTM B3aUMHOI0 ABU-

XeHUd) Nno3BOoNfAT "No-
CTaBUTb OrpaHu4yeHusa”
Ha BPEMS BbIpABHMBAHUS
Temnepartyp B o6nacTtu 3a
yoapHown BonHown. B cny-
yae ckonneHuna "Myna”
MOXHO MOCTaBUTb YHU-
KanbHble OrpaHUYeHns Ha
BPEMS BbIPABHUBAHUA Te-
MIOBbIX 3HEPTUIA MPOTOHOB
n anekTpoHoB. C BeposT-
HOCTblO OO0 95% Bpems
BbIDABHVBAHUS TEMJI0BbIX
9HEPrni NPOTOHOB U 3NIEKT-
POHOB MEHbLLIE, YEM KYJO-
HOBCKOE BpeMs (Bpewms,
paccyMmTaHHOe B npeano-
JNIOXEHMN TONbKO KynoHOB-
CKOro B3aMmMonencTteugd
yacTtuu,).

HeobxoamMmMo OTMeTUTb,
4YTO CKOMJIeHWe ranak-
Tk "lyna™ npepcrtasns-
eT cobol npakTuyecku
"YNCTBIN" cny4am C MUHU-
MaNbHbIMU MPOEKLVNOHHBbI-
MU 3 PpekTamMm U NOSTOMY
OH MOXeT ObITb UCMOJb-
30BaH Aasa novcka u us-
Yy4eHNUS CBOWCTB TEMHOWN
matepuun. U Takme uccne-
JOoBaHuUSa pacnpepene-
HUSE OObLIYHOW W TEMHON
MaTepun Oblnu NpoBene-
Hbl B OMNTUYECKOM U PEHT-
reHOBCKOM JuanasoHax.
B onTtnyeckom guanasoHe
OblIM  MOCTPOEHbI KapThI
pacnpegneneHus TeMHONn
MaTepun Ha OCHOoBe 3d-
GEeKTOB rpaBUTaALVOHHOIO
NMH3NPOBAHUS, B PEHTre-
HOBCKOM Auana3oHe - kap-
Tbl pacnpegeneHust obbly-
HoW, GApPMOHHON MaTepun
(oonga ropsiyero rasa npe-
obnapaet B CKOMJEHUNX
ranaktuk). Habniogaemoe
pasnnyme 39TUX KapT-
OOHO N3 cambix ybeau-
TenbHbIX [0Ka3aTeNbCTB

CyWeCTBOBAHUSA TEMHOW
mMaTepuun (Mapkesud 1 ap.,
2004).

3Be3abl B rafiaktukax, no
cytn, aBnsTca 6eccTon-
KHOBUTENbHBIMU YacTuLa-
MW, NMO3TOMY OTCYTCTBUE
cMelleHUsa pacnpegene-
HUA 3Be3n M pacnpegne-
NleHUa TEeMHOW maTtepuun
HeyameBuTenbHo. bonee
YOUBUTENbHBIM  GBNSET-
cs TOT aKkT, 4TO OCHOB-
Hag macca OapuOHOB,
KOTOpylo Mbl Habnwopa-
€M MO MOJIOXEHUID nuka
PEHTreHOBCKOro mnanyye-
HUS B CKOMJIEHUU, CMe-
eHa OTHOCUTENIbHO 3TO-
ro nonoxexus. CpaBHeHune
HabngaemMoro cmeule-
HUS C W3BECTHbIMU 3Ha-
YEeHUSIMN CKOPOCTU [OBU-
XEHUS 4acTu CKOMJeHUs
"Myna” nossongetr no-
Ny4nUTb BEPXHUNA npeaen
Ha cedyeHWe B3auMOOEN-
CTBUSA TEMHON MaTepuu
Ha eguHULY Maccel o/m <
<1.25 cM/r.

POCT CKOMEHW TANAKTUK
N TEMHASA SHEPTUA

Hab6nioneHnsa obcep-
BaTtopun "YHangpa" npo-
[onxatrT urpaTtb cyule-
CTBEHHYIO pPOJib B onpeae-
JIEHUN KOCMONOIrNYecKmnx
napameTpoB BceneHHoOR.
OavH un3 Hambonee ad-
GEKTUBHBIX U KOMMJEKC-
HbIX METO40B UX onpene-
NIEHNS, UNCNONb3YIOLWNNA
naHHble "YaHgpbl”, coc-
TOUT B TOM, 4TO nopa-
CYeT Konm4yecTBa MacCuB-
HbIX CKOMMEHWIA ranakTuk
CpaBHMBAETCs C npen-
CKa3aHUaAMN pPasNYHbIX
mopgenen. MaccuBHbie
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CKOMMEHMs, Kak camble
6onblUne rpaBUTaALMOH-
HO-CBSI3aHHble OOBLEKTHI
BO BceneHHomn, kputuye-
CkMM 00pas3oM CBA3aHbl
C KOCMOJIOTMYECKMMU Na-
pameTpamu. lpocTpaH-
CTBEHHO-pPa3pELIEHHbIE
n300paxeHuns, MNOJyyYeH-
Hble C MOMOLLIbI0 06cepBa-
Topun "HYangpa", a Takxe
COOTBETCTBYIOLME CMEKT-
panbHble [AaHHbIE, NO-
3BOSISIOT OLLEHWTb Maccy
CKOMNEHWIA.

B pesynsTarte uccneno-
BaHWS GYHKLMN MACC CKOM-
NeHVIA ranakTuk (B 3aBu-
CUMOCTM OT UX KPACHOro
CMELEeHNs), N0 OaHHbIM
HabnwoaeHnin 86 Takumx
006bekTOB 06CepBaTopu-
en "Yanpgpa", 6bIN10 Noa-
TBEPXAEHO CYLLECTBO-
BaHWE TEMHOW 3SHeprunu
N MNONy4eHo "orpaHuye-
HMe" Ha ee [0JI0 B KOC-
Monoruyeckom 6anaHce
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BceneHHoln. B yacTtHOCTH,
yaanocb nokasaTtb, 4TO
napameTp w =p/p, Npea-
CTaBnALWNin cobon OTHO-
LUEHNEe OAaBNEHUA TEMHOWN
SHEpPrumn 1 ee MIOTHOCTU,
paBeH w = -0,991 + 0,045
(ctatnctmka) = 0,039 (cuc-
TemaTtuka; BuxnnHuH
n gp., 2009). BaxHo OT-
METUTb, YTO B 3TUX pac-
yetax MPUHATbI BO BHU-
MaHWe He TONbKO AaHHbIe
N3MepPEHUIA CKOMEHWUI ra-
JIAKTUK, HO TakXe WU OaH-
Hble MO aHM30TPOMUU MU-
KPOBOJIHOBOro ¢oHa, no
GapuOHHBIM aKycTnye-
CKMM OCUMNAAUMEM, MO
HabNOEHNSAM CBEPXHO-
BbiX TuNa la. MonyyeHHoe
3HaYeHre gns napamertpa
W cornacyeTcs C Benuiu-
HOM w = -1; 3TO O3Ha4aeT,
4YTO TEMHas 3Heprus Mo-
XeT ObITb OnMcaHa KOCMO-
NOrM4Yeckom MOCTOSAHHOM

OrpaHnyeHne Ha BeNYUHY
rnapameTpa ypaBHEHUS CO-
CTOSIHVSI TEMHOV 3HEPrnn Ww.
3Hay4eHus:, noay4yeHHble pas-
HbIMM MeToaAuKaMmu, 0b03Ha-
YeHbl Pa3HbIMU LIBETaMU
(XentoiM -rno HabaoaeHUsIM
CBEPXHOBbIX la, 3€neHbIM -
Mo U3MEPEHWUI0 BapPUOHHbIX
aKyCTUYECKUX  OCLIMIIISILINN,
rosybbiM - o gaHHbIM 00-
cepsatopun  WMAP, opaH-
XKEeBbIM - 0 KOMOUHA-
umn [aHHbIX obcepBaTopun
"WMAP™ n nsmepeHnuii ckon-
JNieHnri ranaktuk). KpacHbiM
37/IMNCOM B LIEHTPE [OKa-
38HO 3Ha4eHwe, MoJiy4eHHoe
13 KOMOMHaLMM BCEX 3KC-
nepuMeHTasbHbIX AaHHbIX
(BuxnunuuH n Bce, 2009).

B pamMkax obuwen Teopumn
OTHOCUTEJSIbHOCTN.
Heobxoommo Takxe OT-
MEeTUTb, YTO OaHHble 00-
cepBatopun "YHangpa"
(B KOMOUMHAUMW C AaHHBIMU
obcepeatopun "WMAP™)
MO3BONISAIOT NONY4YUTb ca-
MYIO TOYHYIO OLLEHKY (Jyy-
we 2%) Ha IMHENHYIO aM-
NAUTYAY BO3MYLLEHUIA Ha
mMacwTtabe 8h'Mnk Ha
KpacHoM cmelleHun z = 0,
roe h-noctosiHHas Xabbna
B eamHuuax 100 km/c/Mnk.

3AKJTIOYEHME

YcnewHasa paboTta 00-
cepsaTtopum "HaHppa" Ha
opbute n MpoBeAEHHbIE
C €e MoMOoLbD nccneno-
BaHWsS oKasasin OrpoMHOe
BNMSIHVE HA pasHble obnac-
M actpoHomuu. lommmo
YHUKaNbHbIX XapakTepu-
CTUK camoi obcepBaTo-
pun, BaXxHylo ponb urpa-
€T N TO, 4YTO 3asiBKN Ha



HabnwpaTtenbHoe Bpe-
Ma o6cepBaTopun MPUHU-
MaloTCs OT Y4YeHbIX BCEro
Mupa. 3a 15 net ycnewuHowm
paboTbl 6onee 3500 yuye-
HbIX monyYunmn Habnwoga-
TenbHoe Bpems Ha obcep-
BaTOpPMU; MO pesynbTaTam
NpoBeOeHHbIX nccnenoBa-
HWn onybnnkoBaHo 6onee
6 TbiCc. cTaTell B pPeELEH3un-
pyeMbix XypHanax.
Ob6cepBaTtopusa "YHaH-
apa” c ee yrnoBebIM paspe-
lWeHneM nyywe CekyHAabl
OYyrM 1 HenpeB30AEHHOW

Hnoopmauus

PeHTreHoBCcKui
UCTOYHUK B AHapomMmepe

[IpoucxoxneHue SIpKO-
ro UCTOYHHMKA PEHTTEHOB-
CKOTO U3JIYYEHUS BBICOKOW
sHeprum Swift J0042.6+4112
B rajaktTuke M31 AuapoMe-
Jaa (2,5 MJIH CB. JIET OT Hac)
IJIsI aCTPOHOMOB JI0JITO OCTa-
Bajoch 3araakoil. Henas-
HO Ha OCHOBE M300paXeHUH,
MOJYYEeHHBIX KOCMUUECKOM
ob6cepBaropueit "NuSTAR"
(cM. cTp. 2 0010XKKHU, BBEPXY),
OHU CMOTJU OOBSACHUTH

YYBCTBUTENbHOCTbIO K
cnabbiM UCTOYHUKAM YHU-
KanbHa He TONbKO cpeau
BCEX HblHE OENCTBYIOLLNX
PEHTreHOBCKUX obcepBaTo-
puvii, HO TaKXXe 1 B CpaBHe-
HUK ¢ NtoBOoK NNaHMpyemom
ONS BO3MOXHOro 3anycka
B Te4YeHume, NOo KpamnHen
Mepe, elle OeCATn JieT, a,
BEPOSATHO, U BosbLue.
Korpa-to, koroa obcep-
BaTopusa "HaHgpa" TONbKO
naaHMpoBanacb, rOBOPUTb
O BO3MOXHOCTU ee pabo-
Tbl Ha OpOUTE B TeuyeHue

MPUYMHYTAKOU IPKOCTU ITOU
HEWUTPOHHOU 3BE31bI U OIpeE-
NeaUuTh ee Mpupony. ITo
okKazajics myjabcap - IUIOT-
HBIII OCTaTOK MEPTBOM 3BE3-
Ibl, o0jajgamouleid BICOKOU
HaMarHUYeHHOCTbIO U CTpe-
MUTEJbHO Bpallawileincs
BOKPYT CBOEW OCHU; OH BXO-
JIIUT B IBOMHYIO CUCTEMY, ra3
nepeTeKaeT Ha HEro co 3Be3-
Ibl-KOMIIaHbOHA, pa3orpe-
BaeTcsd M M3JyyaeT XecT-
KO€ BBICOKOIHEPTETUUYECKOE
PEHTIeHOBCKOE M3JyueHue,
Tepsis NpU 3TOM 3DHEPTUIO.
Swift J0042.6+4112 wume-
€T CaMyl0 HU3KYI0O Maccy U3
BCEX YEPHBIX IbIPp AHIpPOME-
JbI, HO IPEBOCXOJIUT IO SIp-
KOCTU BCE JAPYTvMe UCTOUYHMU-
KU, BKJIOYas LEHTPaJbHYIO
CBEpPXMACCUBHYIO YEPHYIO
IIBIPY 3TOW TajlaKTUKMU.

necaTtn net OblNo CAuLl-
KOM onTMMUCTUYHO. Ceit-
yac Xe, NPUHUMas BO BHU-
MaHue NATHaaUaTUIEeTHUN
CPOK paboThl, NpekpacHoe
COCTOSIHNE MHCTPYMEHTOB
M 3HTYy3MasM OT Bblaalo-
LWNXCS Hay4dHbIX pe3ysb-
TaToB, yXe He KaXeTcs
"HecObITOYHOW MeYyTon" ro-
BOPUTb O MPOASIEHNN pa-
60Tbl 06CcepBaTopuUUn U MNo-
cne 2020 r., a, 3Hau4wuT,
Hac XOEeT elle MHOXECTBO
YANBUTENbHbIX OTKPbITUNA.

NccnenoBaHue mnynbca-
pa Swift J0042.6+4112 oc-
HOBBIBA€TCd Ha MHOXECTBE
IpYyTuX HabJMOJAEeHUN 3a HUM
C MOMOIIBI0 KOCMUYECKUX
PEHTTeHOBCKMX obOcepBa-
topuit "Yanapa" u "XMM-
Newton". B 2013 r. kocmMuue-
ckasa obcepBaropus "Swift"
(zamymeHa B 2004 r.) cmorjia
OTOXIOECCTBUTb €ro KaK BbI-
COKOBHEPTreTUYECKUUN UCTOY-
HUK. W3n1ydyeHue Gosnee HU3-
KUX 3HEPTUU OT myJsibcapa
ObLIIO 3apETUCTPUPOBAHO ElIIe
B KoHIe 1970-x rr. ¢ momo-
IIbI0 KOCMUUYECKOI 00cepBa-
topuu "HEAO-2" um. DiiH-
mreiHa (1978-1981).

Ilpecc-peaus  Ynusepcumema
Hucona Xonkunca,
27 mapma 2017 e.
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Hayxu o 3emane

AviHamuKa neggHMKOBOro

nokKpoea AHTapkKkTmnabl

B DNMOXy rnmorTernJJyieHmsd

B.M.KOTJIIKOB,
axKaJeMmnKk

A.®. TTTA3OBCKUH,

KaHIuIAT reorpaduyeckux Hayk

M.I0. MOCKAJIEBCKHH,

KaHAMJAT Teorpaduueckux Hayk

HNucturyrreorpapuu PAH

B ctatbe paccmartpu-
BaeTCqd COBPEMEHHbIN
pexum AHTapKTU4ECKOro
NeAHNKOBOro MNOKpoOBa
M UCTOPUSA CTAHOBJIEHUSA
B3rnsgg0B Ha COCTOSHUE
6anaHca mMacchbl nbaa

OTKPBITUE AHTAPKTUbI

B 2020 r. Bo Bcem mupe,
n npexae Bcero B Poc-
cun, OyneT oTMeyaTb-
ca 200-neTme OTKPbLITUSA
AHTapkTugbl. Pycckas
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B AHTapkTuge. CoBpe-
MEeHHble MeToAbl uccne-
AOBaHUA nopTBepXpa-
IOT AaBHUEe 3aKJIlo4eHns
0 TOM, 4TO Macca nbpa
B BocTouyHOW AHTapKTU-
0e B 3Mnoxy rnodanbHoro

KpyrocBeTHas akcneau-
uMa nog PyKOBOACTBOM
®.P. bennuHcrayseHa
n M. JlasapeBa Bnep-
Bble yBuaena Oeper AH-
TapKTU4Yeckoro MaTepuka

noTtenjieHUs Bo3pacTta-
eT, Torga kak 3anagHo-
AHTapKTUyeckuii negHun-
KOBbIA NMOKPOB U JiIeAHU-
KU Ha AHTapKTU4YECKOM
noJiyocTpoBe Npoaosixa-
IOTOTCTYNaTh.

28 anBapsa 1820 r. (3emnsa
n BcenenHas, 1987, N2 5).
Kopabnu "MupHbIA" un
"BocTOK" HaxoAunucb B
Mope JlazapeBa B TOuYke
C koopauHaTtamm 69° 21" 10.L1.

© Kotnskos B.M., nasosckuit A®., Mockanesckuit M.IO.



n2°15' B.4., KOrga Mopsku
yBugenn 6onbwmne 6y-
rpucTble feasiHble Mnons,
oTnnyaBWMECH OT BCEX
BUOEHHbLIX OO CUX Nop.
B AoHeBHMKE MOpPCKOro
oodpuuepa MN.M. Hosocuinb-
CKOro B 3TW OHWU MOSIBU-
nacb xapakTepHas 3anuvchb:
"5 peBpasns npu cubHOM
BeTpe TuLInHa Mops Obinia
HeobblkHOBeHHasi. MHo-
XKECTBO [IOJISIPHbIX MTUL]
U CHEXHbIX neTpesiev
BbETCS HaA LUIOrNom. 3710
3Ha4nT, 4TO OKOJIO Hac
AosmkeH ObiTb Geper wau
HernoaBUXHbIE JibAbl...
Mbl YCTPEMUIINCb CKBO3b
JibAbl K 1easiHoMy 6epery”.

OTO BaxHewnwee reo-
rrapuyeckoe cobObl-
Tne, nocrneposBasllee
cnycTa nofnBeka nocne

Bcetpeyva wmorioB "BocTtok"n "MupHbii

ka B.B. BosnkoBa.

PykoBoauTeny pyccKow KpyrocBeTHow akcneaumumn 1819-1822 rr.
@.®. bennurcrayzeHuM.I1. Jlazapes, otkpbiBLme 16(27)sHBa-

psi 1820 r. AHTapkTuay.

3aaBNeHUs 3HAMEHUTO-
ro aHrMMMCcKoro Mopenna-
Batena [xenmca Kyka
O TOM, 4TO JIOAN HUKOT-
[a He CcMOoryT npobuTtbes

~

Ha lor ganblue Tex LWupoT,
KOTOPbIX OH AOCTUI; OHU
HEe CMOryT YBUAETb He-
BEAOMbIA TrunoTeTunye-
CKWiA MaTepuK, 0 KOTOPOM

0KoJ10 6eperoB AHTapkTuabl. KapTuHa XyooXHu-
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rogopunu yxe B XVII
n XVIII Be. B 1960-1970-x rT.
B NONYNSPHON reorpadpuye-
CKOWN nnTepartype HeoaHo-
KpaTHO yNOMUWHanacb kap-
Ta lNnpn Peiica, cocTas-
neHHas B Hadane XVII B.
Ha Hen MOXHO yBMAETb
"Kyco4yek” IXHOro marte-
pvka. MNMoaobHble KOHTYPLI
TOorga pucoBan, UCXoas n3
JIOXXHOIro nNpeanonoXeHus
0 HeobxoaMMocTu "ypaB-
HOBelMBaHNA" nNAaHETHI
paBHOMEpPHBLIM pacnpene-
JleHMeM Cylun: Ha ceBepe
NiaHeTbl fiexaTr B OCHOB-
HOM MaTepUKMK, a Ha tore Ha-
XOAUTCS TONbKO OKEaH.
dkcnepmumns ©.0. ben-
nunHcraydeHa un M., Jla-
3apesa npowna ox-
HEee TMONSPHOro kpyra
U pana nepsBble CBede-
HUS O NbAax AHTAPKTUKMN.
Ha ocHoBaHUM wun3yye-
HUS CBOWCTB U CTPOEHUS
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HEMOOBUXHbBIX W MnaBa-
owux nbaos d.d. Ben-
JINHCray3€eH COCTaBwun nep-
BOE OMUCaHVE W BbINOHNI
knaccnukaumio aHTapk-
TUYECKUX NbOoB. Tak Ha-
4yanocCb M3y4YeHUEe HOBbIX
3eMellb B I0XXHO-MONSPHOM
obnactn 3emnn, Npoaos-
XXEeHHOe B nocneaywoume
130 neTt ycmnusmm MHOrmx
uccnegosartenen U3 psaa
CTpaH.

POCT MACCHI
JIENHMKOBOIO MOKPOBA

Ecnn BHUMaTtenbHO no-
CMOTpEeTb Ha roabl ak-
TUBHOW aHTapPKTU4eCKOMn
0esaTeNbHOCTN, TO MOX-
HO OTMETUTb HECKOSb-
KO nepuonoB reorpadu-
YeCKUX OTKPLITUA B 3TOM
4yacTu 3eMHOro uwapa:
1830-1940-e rr. (K. [io-
MoH-4'lOpBunb, Y. Yunkc,

Avicbepr y aHTapKTunye-
ckux 6eperos. 2009 r. ®oro
B.M. Kotnskosa.

Ix. Pocc), 1900-1910-e rr.
(O. HopoeHwenba, K. JNlap-
ceH, 3. ®OH JpuranbCckni,
3. WeknTtoH, P. CkoTrT,
P. AmyHaceH, H. Wupase,
B. ®unbxuvep, . Moy-
coH) n 1930-e rr. (4. Moy-
coH, P. Bépga, J1. 9ncyapr).
B 1950-e rr. Hayanuchb
LWMPOKNE UCCNIEA0BAHMS
B AHTapKTuKe, 4Yemy cro-
cobcTBOoBan MexayHa-
POAHLIA  reoPU3ndecKui
roa (1957-1958 rr.; 3em-
na un BcenenHas, 2007,
N2 4); UMEeHHO B 3TOT ne-
pVOA, K NIaHOMEPHbLIM pa-
6otam npuctynun Coset-
ckuii Cotoa.

O6wurpHble Habnwoae-
HUS BO Bpems MexayHa-
pOOHOr0 reoduranyeckoro
roga nokasanu yBenuye-
HVWE BbiNajaKLWMX 0caj-
KOB M POCT TemnepaTypsbl
Ha cybGaHTapKTUYeCKMNX
OCTpOBAax, a Ha CTaHuuu
Nutn-Amepunka cpepHe-
rogoBas Temnepartypa
¢ 1911 r. no 1957 r. BO3-
pocna Ha 3 °C (¢ -27,2 °C
no -24,2 °C). Kak u3BecT-
HO, POCT Temnepatypbl
BO34yxa NPuMBOAUT K yCu-
NIEHUI0 UMpKyasuum ar-
Mocdepbl, POCTYy coaep-
XaHus BOAOSHbIX MapoB
N COOTBETCTBEHHO K BO3-
pacTaHuIo BbiNagALWMX
0CajkoB. YcunuBaeTtcs
MEepUANOHasbHbIA 0OMeH
BO3AYLLUHbIX Macc, 1 Ha AH-
TapKTUY4ECKNI  MaTepuk
noctynaet 6osiee Tennbli
N BNaxHbln BOo3ayx. [lo-
BbILUEHNE TemnepaTypsbl
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Kapta AHTapkTnyeckoro marepuka CO CPEeAHVMU [OfO0BbIMU TeMmrepaTtypamy, U3MepeH-
HbiMu Ha rybuHe 10-15 M B TOALWE NeaHMKOBOro nokposa. Kapra n3 Atnaca AHTapKTUKU
(M.: 1966, T. 1) coctaBneHa B.M. KotnskoBbim.

JaxXe Ha Heckonbko rpa-
IyCOB He BbI3blBAeT Ta-
SIHUS cHera BHYTPWU Ma-
Tepuka, Tak kaKk MOpO3bl
3[eCb rocnoAcTBYIOT 1 ne-
TOM, a BOT YBENNYEHUue
BAarM npuBoguT K Bonee
00UNbHLIM CHeronagam.
nobanbHoe noTenneHne
YCUMBAET aTMOCOHEpPHYIO
LUMPKYNaLUMIO B AHTapKTu-
ke u Be#eT K pocTy nen-
HMKOBOIO MOKPOBA.

Yxe B koHue 1950-x rr.,
HECMOTPA Ha OTPbLIBOY-
Hble CBedeHns 00 akKyMmy-

UMM CHEera Ha noBepx-
HOCTW JIEOHWKOBOrO MO-
KpoBa M ybblBaHMM NbAa
B pes3ynbTarte oTKona awc-
6Geproe OT €ro KpaesoMm
yactm, CTano cknagbl-
BaTbCS MHEHME O MpEBbI-
LIEHUN aKKYMYNSILUW CHe-
ra Ha AHTapKTU4EeCKOM
NEeOHUKOBOM LWMTE Han
ero pacxogom. B 1960-x rr.
OAWH N3 aBTOPOB 3TOMN
ctatbn (B.M. KoTnskos)
COCTaBWUJI MEPBbLIE KapThl
TEMMEPATYPHOrO pPexXu-
Ma U akKyMynsuumn CHera

Ha Bcen nnowaan AHTtap-
KTUYECKOro negHuka, OHU
ony6siMKOBaHbl B MEPBOM
Atnace AHTapKTUKW, W3-
JaHHOM B 1966 T.

MoXHO npeanonoXxuTs,
4YTO C POCTOM rnobanb-
HOM TemnepaTtypbl 1 yBe-
JINYEHUEM  AKKYMYASALMN
CHera Ha MNOBEPXHOCTU
NefHNKOBOro nokpoBa pa-
CTYT U CKOPOCTU [BUXe-
HUS NbAa B CTOPOHY MOpS.
OpHako 3TO MPOMCXOAMT
CO 3HayuTeNbHbIM 3anas-
[ObIBaHWEM; B UTOre MOXHO
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Kapta ¢ ykasaHuem rofoBOro CHEroHakornaeHus (B MUWUIMMETPAxX BOAHOIO 9KBUBAJIEHTA)
Ha AHTapkTn4eckom martepuke. Kapta n3 Atnaca AHtapktuku (M.: 1966. T. 1) coctaBneHa

B.M. KotnskoBbim.

npeanosoXnTb, 4YTO Ha
npoTsxxeHun XX B. Macca
nbaa B AHTapkTuae pac-
TeT. 3TO UMEeT cepbes-
Hble rnodanbHble nocnea-
CTBUS, MNO3TOMY Tpeby-
eT Oonee ybeauTenbHbIX
MOATBEPXOEHUN.

BAJTAHC MACCbI NNEAHUKA
3A MOCJIEOHME 50 JIET

B HepaBHen cTaTbe aB-
CTPaIMNCKUX, BPUTAHCKNX

M POCCUMNCKUX Y4YEeHbIX'
noapobHO wuccnepyloT-
Cs NOXoAbl CaHHO-Tpak-
TOPHbIX Noe3noB n pabdo-
Ta COBETCKOW CcTaHuum
B panoHe llonca oTHOCK-
TENIbHON HEAOCTYMHOCTH,
nokasbiBawoulias KpawnHe
Manylo CKOPOCTb akKyMy-
naummn cHera (Okono 22 Mm
BOOHOIrO 9KBMBaNeHTa
B roa). TonwwHa cHera
C Yy4eTOM HU3KOW ero

MAOTHOCTU B 3TOM pano-
He cocTaBnsieT NMPUMepHoO
5-6 cm B roa. 9ta Bennum-
Ha noaTBepXaaeTcs OBY-
Ms dpoTorpadusamu 6ocTa
B.W. JleHnna, ycTtaHOB-
NIeHHOro B MepBoe noce-
weHue ctaHumm B 1965 r.
M NOoBTOPHO cdoTorpa-
dupoBaHHoro B 2008 r.
Ha BTopoii poTorpadpumn Mol
BUOMM MOCTaMeHT OlocTa,
3acbiNaHHbii 3a 43 ropa

"Gan 1., Drewry D., Allison I., Kotlyakov V.M. Science and exploration in the high interior
of East Antarctica in the twentieth century//Advances in Polar Science. June 2016. V. 27.

Ne2. P.
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TPEXMETPOBOW TONLWEN
CcHera, HakonuBLUENCH 3a
3TO Bpems.

B npownom gnga nog-
cyeTanoBepxXHOCTHOro ba-
NlaHca Macchl IeJHUKOBO-
ro nokpoea AHTapKTUAbI
MCnonb30Banan BCEe UMEB-
mecs pesynbTaTbl U3Me-
PEHUIN KONMMYecTBa OTNO-
XXEHHOro CHera B pasHbIX
obnacTtax negHNKoOBOro ro-
kpoBa. Ho yxe B 1980-x rT.
Ha AHTapPKTM4YEeCKOM Ma-
Tepuke OblIN BblOENEHbI
rpaHuubl N1eaocOopHbIX
6accenHoB, WU 3TO Jano
BO3MOXHOCTb CPaBHUTb
KOIMY4EeCTBO OT/aratwoue-
rocsl Ha NOBEPXHOCTWN CHe-
ra c pacxoaoM Nbaa B Kax-
nombacceliHeyepe3bepe-
rOBYIO JINHWIO.

B BocTo4HOIl AHTapk-
Tuae Toraa HacuuTbiBanm

13 kpynHbIX HaccerHoB,
a B 3anagHon AHTapKTu-
ne - 4. He npna Bcex ecTb
ncyepnbiBaloLNe OaHHbIE
00 akKyMynsumm u CTO-
K& MaTepukoBOro nbaa.
Mol o6cnenoBanu 6accen-
Hbl Wb C HAOEXHOWN WH-
dopmaumen o npuxone
M pacxode B HUX Nbaa. Ta-
Kne TeppuTopun 3aHNMaloT
nnowanpb 7435,7 Thic. KM
13 obLLEen nnoLwaam Hasem-
HOro oneaeHeHnsa AHTapk-
Tuabl (13924 Thic. KMP).
Jns OoueHKn cToka maTe-
PWUKOBOro Jibga Mbl WUC-
nonb3oBann KoCcMuUye-
CKMe CHUMKW, Ha KOTOPbIX
BUAHO MONOXEHUEe nn-
HUM HaneraHusl, TO eCTb
TOro 3aMblKaloLLLero CTBO-
pa, 4yepe3 KOTOpbLIM Mac-
Cbl nbaa nocTynawT u3

nenocOopHbIX OaccenHoB

B OKeaH Mo OCHOBHbIM Ka-
Hanam CToKa- BbIBOOHbLIM
negHVKaMm 1 NegHUKOBbIM
NnoToKam.

C nomolwbio aspopaamo-
30HAMPOBaAHUA, nNpume-
HAemoro B AHTapkTuge
C KOHUA MpOLUSIOro BEKa,
Mbl MONYYMIN CBEOEHUS
O TOJNWMHe Nbda B pano-
He NIMHUK HaneraHus gns
KaHanoB cToka OTAEeNb-
Hbix GacceliHoB (3emns
n BceneHnnas, 2010, N2 5).
Ha ocHoBe paHHbIX ChyT-
HMKOBOW reonesun n ob6-
paboTkn aMnanTyaHbIX
N NHTEPDEPOMETPUUECKNX
COCTaBNSAOLWMX CMYTHUKO-
BbIX pagapHbIX n3obpaxe-
HWUIA BblYMCNIEHA CKOPOCTb
TeYeHUs Nbaa B BbIBOOHbIX
NepHuKax B paioHe NUHUK
HaneraHus. B pesynbTa-
Te ypanocb onpenenntb

BiocT B./. JleHnHa Ha BbilLke 6aluHy Haa JOMUKOM COBETCKOM CcTaHumun. [1ooc oTHoCUTe b-
How HegocTynHocTu: cinesa -8 1965r., cripasa -8 2008 r.
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Tabauua 1

AKKyMYJIAIHS H CTOK MATEPHKOBOro Jbia (KM'/To) B OTAENbHBIX PailoHAX AHTAPKTHIABI*

JenocGopHbIe Gaccei b AKKYMYyIAIATbIA CTOK MaTepUKOBOTOTbIa
WHX HOMCDA 1960-1970 rr. 1990 Tr. 1957-1970 rr. | 1990-1997 rr.
Boctounass AHTapkTuna
BocTouHas yacTh OacceiiHa 16,5 97,0 539 79.1
Yoanenna (15)
Crankom6-Yuic (16) 18,6 17,1 19,3 16,6
IOTynctpaymen (17) 17,5 16,7 12,5 13,4
lupaze (1) 18,6 28,2 12,5 15,1
Paiinepa (2) 15,9 24.1 10,2 14,9
Jlambepra (3) 41,1 62,8 39,5 57,5
Jeumena u Ckorra (4) 36,5 45,8 30,6 44,0
TotteHa (5) 83,1 114,9 52,1 66,5
IMayspa u @pocra (6) 54,0 74,6 33,8 38,3
Mepua 1 Hunuuca (7) 35,0 48,7 35,2 41,7
3emuss Bukropuu (8) 19,6 25,8 9,9 17,5
Mannoka (9) 8,5 8,2 5,6 6,8
bépna (10) 59,9 60,3 18,0 23,6
Bcero B BocTouHO# AHTapKTUIE 491,7 623,6 333,1 435,0
3amagHast AHTapKTHIA
[Maitn-Aitnenna (13) 64,1 74,2 79,1 82,6
Tysiitca (12) 65,1 61,3 16,6 80,1
Bacceitn Pocca (11) 92,9 111,0 13,4 78,1
3amagHas 9acTh OacceifHa 109,5 127,0 15,1 128,0
Yannenna (14)
Bcero B 3anmagHoit AHTapKTHIE 331,6 373,5 14,9 368,8
AHTapKTuIa B 1EJIOM 823,3 997,1 57,5 803,8

* HoMepa Je1ocOOpHBIX 6acCeifHOB CM. Ha PUCYHKe Ha cTp. 31.

CTOK MaTepuKOBOro Nibaa
AHTapkTuabsl BO BTOPOW
nonoeuHe XX B. Oka3sa-
JIOCb, 4YTO BO BCex obcne-
OOBaHHbIX paioHax CTOK
nbpoa B 1990-x Ir. Bo3poc
Ha 15-30%, no cpaBHe-
Huio ¢ 1960-1970 rr.

Y10 npoucxoaouno B aTo
BPEMS C aKKyMynsiuu-
e cHera Ha MOBEPXHO-
CTW NefHWKOBOro no-
kpoBa? K koHuy XX B.
0600LeHbl JaHHbIE MPsi-
MbIX U KOCBEHHbIX (AMC-
TaHUMOHHbLIX) U3MEepPEeHUi

30

CHEroHakonneHns B W3-
OpaHHbIX GaccerHax 3a
nocnegHue pecarune-
TWS, NCNOJb30BAJICh Tak-
Xe MogenbHble pacyeThl.
B Ttabnuue npuBeaeHsl
CBEEHNS O HaKOMJIeHUU
CHera aona Tex Xxe nepu-
O00B, YTO W OLEHKN CTO-
ka MaTepukoBOro nbaa:
1960-1970-x rT. - Ha oOC-
HoBe 00600LLEeHNs AaHHbIX,
NMOJIYy4EeHHbIX B MNepuog,
nposeneHus MexnayHa-
pogHoOro reo¢dunanyecko-
ro roga; 1980-1990-x rr. -

C MCNONb30BaHMEM pac-
4eTOB N MOOENMPOBAHNS.
Mbl BMOAUM SBHbIA POCT
aKKyMynsiumm cHera B AH-
TapkTuge 3a npoLleaLyo
4yeTBepTb Beka.
CpaBHUM npuxon wu
pacxofd Macchl fibga B 13-
YYeHHbIX 6accenHax AH-
TapKTuabl 3a npoweaiimne
noytn noneeka. Cymmap-
Haa rogoBas akKymyns-
UM B HMX 3a 3TO Bpems
BbipocnaHa 173,8 km’/rog,
eLle 6obLUE BBIPOC CpeaHe-
rogoBON CTOK Nibaa- Ha



Kapta AHTapktuabl C yka-
3aHuemM uugppamu Je-
ZJ0COOPHbLIX 6acceriHoB.
1980-1990 rr.

232,3 km®/ron. 9To0 3Ha-
yuT, 4TO 3a npouwealwne
25-30 net B AHTApKTU-
[e 3aMeTHO BO3pocna VH-
TEHCUBHOCTb MPOLLECCOB
aKKyMynALMn - abnaumm.

B oCHOBHbIX paroHax
BocTouHOM AHTapkTuabl
6anaHc maccel octaeTcs
MONOXUTENbHLIM U Agaxe
BO3pPACTaEeT K KOHLY CTO-
netna. WuHaa kapTuHa
B 3anagHon AHTapKTuae.
Moxoxe, 4to B 1960-X rT.
6anaHc macchbl 6bl, CKO-
pee BCero, NMoNoXUTeNb-
HbIM U npubnnaunncs
K Hy/leBOMY B KOHLE CTO-
neTnsa, a B ropHbIX parno-
Hax MNanH-AnneHpa n Ty-
3nTca 3a npouweawmune
25-30 net OH CcMeHun-
CAd C NONOXUTENbHOro
(+54,2 xm*/ron) Ha oTpu-
uaTenbHbIn (-27 km’/roa).

WNTak, negHuKOBbLIN pe-
Xnm BocTtouHom n 3anaa-
HOM AHTapKTUAbl Oaneko
He oanHakoB. B ycnosuax
COBpPEMEHHOro rnobanb-
HOro notenneHus negHu-
kn 3anagHon AHTapKTU-
Obl (NOOo0OHO ONeaeHeHuto
B OPYrux panoHax 3eM-
HOro wapa) cokpawaT-
cs, TOraa kak macca nbaa
B BocTo4HOW AHTapKTu-
[e npoposxaeT pacTu.
910 npeacTaBnsieT cobon
Oonblioe 6naro, Tak Kak
3amMennseT pocT ypPOBHS
MwupoBoro okeaHa, 00y-
CNOBJIEHHOIro rnodanbHbIM
noTenneHnem.

HOBbLIE METO[bI N3Y4EHUA
JIEQHMKOBOT O MOKPOBA

Ha pybexe BEKOB B UC-
cnepoBaHMax AHTaApPKTU-
4eCKOoro J1e4HMKOBOIro Mno-
KpoBa CTannm akTUBHO
MCNONb30BaTbCH AUCTaH-
LLMOHHbIE METObI U3Mepe-
HU paga reopusnyecknx
napameTpoB - CO crneuma-
JIN3NPOBAHHbIX HAaY4YHbIX
CnyTHMKOB. B obuxon BO-
wnan Tpu nogxoda K onpe-
OEeNIeHNIO COCTOSHUS U U3-
MeHeHun GanaHca Macchbl
NegHNKOBOro MokpoBa.
KoHe4yHO, 9TO nuwb Ha-
Yya/bHbIA 3Tan MCNONb30-
BaHWS TakuUx MeToaoB, MNo-
3TOMY, HECMOTpPS Ha psang,
OOCTOUHCTB, B HUX CO-
XPAHSAITCA U HEKOTOopble
OrpaHunyeHus.

MepBbin nogxon onu-
paeTcs Ha OaHHble CrnyT-
HVKOBOW pajapHoOn v na-
3epHON anbTUMETPUKU, Ha
MX OCHOBe onpegenser-
cd Macca NnegHWKOBOro
NOKpPOBa, B 3aBUCUMOCTM

OT CKOpPOCTU W3MEHEHMUS
ero TonwmHel. Ho ona ta-
KOro pacyeTta Heobxoau-
MO 3HaTb CPEOHIOI MoT-
HOCTb MNOBEPXHOCTHOMN
TONwM negHuka. Ee pac-
CYMTBIBAIOT, UCXoOsa U3
YUCNIeHHbIX Mogenen wunu
npeanosioXeHnin o npu-
poAHbIX NMpoueccax, Bbl-
3bIBAOWNX U3MEHEHUS
TOJILMHBI, U KOPPEKTUPY-
IOT C Y4ETOM M3MEHEHUN
B CKOPOCTU YMJOTHEHUS
¢duvpHa (NNOTHLIA 3EpPHU-
CTbIi N 4YaCTU4YHO nepe-
KPUCTaNIM30BaHHbIM MHO-
rONETHUIA CHer), AN 4ero
MCMOb3YIT MOAENN TAKO-
ro ynioTHeHus.

BTopon noaxon npea-
cTaBnsieT coboi OoueHKy
©anaHca mMaccbl B OTAE/b-
HbIXx1egocbopHbIX baccei-
Hax, O1S KOTOPbIX BbIYMC-
NFI0T pasHuLy B NpUxoae
M pacxoge BellecTtsa. Ha-
KonneHue nbpa, onpe-
nenseMoe MnOBEPXHOCT-
HbiIM 6anaHcoM MaccChl
B GacceiHe, OuUEeHUBAIOT

31



Kpaii AHTapKTM4eCKoro JieAHUKOBOIro rokKpoBa B parioHe
(Poccus). 2009 r. doto B.M. KotnsikoBsa.

cTaHuuy HoBosniasapeBsckasi

Ha OCHOBE pPErnoHasibHOMn
KNMMaTUYECKON MOOenu,
a pacxopn BelwecTBa Bbl-
YMCNAOT MO NOTOKY Nbaa
Ha SIMHWWM HaneraHusl Ha
OCHOBe HabnwogeHuin 3a
CKOPOCTbI0O  OBUXEHUS
Nbda U U3MEPEHUN €ro
TONLMHBI Y 3TON INHUN.
TpeTtuin noaxoa cocTonT
B OMpPEeOeneHnn M3MeHe-
HUIA MacCbl NeOHUKOBOrO
nokpoea C MCMNONb30Ba-
HMEM [aHHbIX CNYTHUKO-
BOW rpasumeTtpun. Name-
HEHWSI MacCbl, CBSI3aHHbIE
C rNaunMomn3ocTaTnyeckun-
MU OBUXEHUAMWU (BEpPTU-
KaSbHbIMW  OBUXEHUAMU
3EMHOI KOpbl Nofg, BO3OEN-
CTBMEM NEOHUKOBOW Ha-
rPY3KW - rNaBHbIM rPaBu-
METPUYECKUM CUTHAIOM
B AHTapKTUAE), BblYMTAIOT
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N3 pPerncTpmpyembix rpa-
BMTALMOHHbIX aHOMasuni
M nonyyaloT oueHky 6a-
NaHca macchbl ibaa.

Y BCcex 9Tux MeToaoB,
KOHEYHO, ecTb CBOM Orpa-
HUYeHns. AnbTUMETPUIO
TPYAHO MCNONb30BaTb
B parioHe KOxHoro nonioca
1N AHTApPKTU4eCKOro nosy-
octpoBa. MeTtogom banaH-
ca macchbl Henb3s oue-
HWTb OTTOK JibJa Ha Tex
y4acTkax JIMHUK Hanera-
HUS, TAe TOMWMHA NbAa
He m3BecTHa. OueHKkM Ha
OCHOBE CMYTHWUKOBOW rpa-
BUMETPUU UMEINT addek-
TUBHOE pa3peLLeHne OKO-
no 300 km. Kpome TOrO,
NPUMEHEHNE BCeX 3TUX
MEeTOLOB OCNOXHSAETCS
HeonpeaeneHHOCTbIo MO-
nenen, HeoObXooMMbIX Ond

OLEHKM MOBEPXHOCTHOrO
6anaHca Macchl, ynnoTHe-
HUS upHa N rNSLMOM30-
CTaTUY4ECKMX OBUXEHUIA.
Bce Tpu metoga copep-
XaT cuctematmyeckue
owmnbkKn, KOTopble OCTaloT-
€Al He3aMeYeHHbIMK B Jli0-
OOM 13 3TUX NOAXO/0B.
PaccmatpuBaemeble noa-
X0Obl OMUpalTCs Ha pe-
3ynbTaThl HAONOOEHUNA,
NPUCNOCOBONEHHBIX MMEH-
HO ON9 OAHHOro MeToAda,
NO3TOMY KaxAblil N3 HUX
no-cBoemMy "4yBCTBUTE-
NeH” K ownbkam n OTKNo-
HEHUSIM B MCMNOJIb3YyEeMbIX
OaHHbIX. Tak, Npu oueHke
OanaHca Macchl B OTAESb-
HbIXx NlenocObopHbIX 6ac-
CelHax WCMonb3ylT MO-
Oenn CHeroHakonneHus
Ha OCHOBE aTMOCGhEpPHOro



Hemeukune Hay4Hble CryTHU-
kn "GRACE-1 un -2" Ha opbu-
Te. PucyHok DLR.

peaHanusa ana pacuyeta
NOCTYN/JEeHNS BeLleCTBa
Ha MOBEPXHOCTb TOFO WK
nHoro 6acceiHa. B meto-
0ax pagnuonokaunoHHOMN
N Na3epHOn anbTUMETPUM
NCMONb3YKTCA TE Xe ca-
Mble Nons Oas OLEHKM
9 DEKTMBHOM MNOTHOCTU
npn namepeHnsx koneba-
HUA 06beMa TONWM NibAA.

lpaBumeTpuyeckne
OLEHKW, BbIMOMHEHHbIE
B 2002-2009 rr. ¢ nomo-
b0 HEMELKMX Hay4YHbIX
cnytHukos "GRACE-1
n -2" (3emna n Bceneh-
Has, 2003, N2 1, c. 76;
2010, N2 5), kak n pagap-
Hble W Na3epHble anbTu-
MeTpUYEeCKMNEe OLEHKN,
TPebyIoT yyeTa rnaumonso-
CTaTMYeCKknUX ABMXEHWUNA,
CBSI3aHHbLIX C BepTUKaib-
HbIMW MEPEMELLIEHUSMMN KO-
peHHbIX mopod. OHu moryT
OblTb HEBEPHO MHTEpNpe-
TMPOBAHbI - Kak M3MeHe-
HWS Maccobl Nbaa- no ms-
MEPEHUSIM CO CMYTHUKOB
"GRACE", vnnan TONLWMHBI
NbAa No M3MEPEHMsIM pa-
ONONOKALMOHHBIX U na-
3€pPHbIX BbICOTOMEPOB. [o-
3TOMYy BO BCex cly4yasax
NPUMEHSIETCSH KOPPEKLMS,
KoTopasi MOXET OblTb TOro
Xe nopsigka, 4To u cam
CUrHan, BbI3BAHHbIA CO-
BPEMEHHBLIMA  U3MEHEHNS-
MKW Maccol ibaa. B peaynb-
TaTe HeonpeneneHHoCTH,
CBfI3aHHblE C KOppPEeKuu-
el rIsuMon3ocTaTUYeCcKmx
OBUXEHWUN, - 3TO rNaB-
Hble TPaBUMETPUYECKHUE,

oLnoKM,
NPy NCCNeaoBaHnax B AH-

BO3HMKawWwmne

Tapktuage. Hebonbline
pasnnuunsa B MOAENsX Npo-
LLECCOB MNSALMON30CTaA3NN
MOFyT Aaxe "McKasuTb
3HaK" U3MeHeHuin GanaHca
Macchl Jiba, BbIYUC/IEHHO-
ro0 Ha OCHOBE WU3MEPEHWN
co cnyTtHukoB "GRACE"
Ona  OoTAenbHblX nepno-
cOOpHbIX BaCCENHOB.

B nocnegHue rogbl He-
0JHOKpPaTHO npeanpu-
HUMaNNCb MNOMbITKM pac-
CMOTpPEeTb COBMECTHO
pesynbTaTbl OLEHOK 0Oa-
JlaHca MaceCbl NeaHNKOBO-
ro nokpoBa AHTaApPKTMObI,
NOMy4YeHHbIE Pas3HbIMU Me-
Togamu. [llpocTble apud-
MeTuyeckne cpegHue
uMdpbl KOMOMHMPOBAHHO-
ro aHanuaa "MackupyloT”
3HayMTeNbHblE pPa3nuyms
MeX[y OTAeNbHbIMU OLIEH-
Kamn 1 He Y4uUTbIBaIOT 00-
LLIMX UCTOYHMKOB OLLMOOK.
O6beguHUTL Takue OLeH-
KW CTAaTUCTUYECKN HEMPOC-
TO, TaK Kak CMyTHMKOBAas
rpaBUMETPUs, abTUMET-
pus 1 6anaHCoBbLIA MEeTOoA,

MMEIOT pasHble MPOCTPaH-
CTBEHHble N BPEMEHHbIE
paspeLleHns (a Takxe co-
OTHOLLEHWE OLLNOOK).

B cBs13u ¢ 3TUM Hepas-
HO Obin MPennoXeH co-
BEPLUEHHO HOBLIA MOAXOA,
YYUTbIBAIOLNIA HEoOnHa-
KOBble MPOCTPAHCTBEH-
HO-BPEMEHHbIE CBOWCTBA
HabopOoB AaHHbIX U GU3n-
yeckue npouecchl. ITOT
B, MOOENNPOBAHUS MO-
3BOJIAET HE TOJIbKO WHTE-
rpMpoBaTh pPa3Hble UCTOY-
HUKW, HO 1 aHaNN3MpPOBaTb
CKpbITble  pusmyeckune
MPOLIECChI, Takne Kak:

-TpeHabl kKonebaHwui
MacChbl, CBSA3aHHbIE C U3Me-
HEHUAMW OMHAMUKW NbAA;

-aHOMasbHble OTKNO-
HEHUSI MOBEPXHOCTHOrO
fanaHca mMacchl;

-ynnoTHeHne odunpHa
N BSI3KOYNPYyroe B3AbliMa-
HVWe TBepaooun 3emnu;

-OJIMHHOBOJIHOBYIO pe-
akuuio rnaunomsocTaTu-
YECKUX OBWXEHUN;

-MIHOBEHHYIO YMNPYryio
peakumto paccmaTtpuBae-
MbIX Macc.
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HOBbIE METObI
MOATBEPXIAIOT POCT NTbJA
B BOCTOYHOWN AHTAPKTUIE

B 2015 r. onyGnvkoBaHbl
pe3ynbTaTbl paboTbl rpyn-
NMbl aMEPUKAHCKUX FSLMO-
NIOroB NoA, pykoBOACTBOM
O>x. 3Bannn, roe Ha oc-
HOBaHUM WNCMONb30BaAHUS
HOBbIX METOAOB cAenaH
BbIBOA, O TOM, 4YTO Macca
AHTApPKTNYECKOro NnegHu-
KOBOro rMokKpoBa yBeNuUyu-
BaeTcd. OTO yTBepXaeHue
BbI3BA/I0 BOJIHY KPUTUKMU,
MOCKOJIbKY MPOTMBOPEYNUT
OONbLUNHCTBY UCCNEeaoBa-
HUIN NOCNEeAHEro BPEMEHMN.

AmMepukaHckmne rmsaumo-
NIorM Ha OCHOBE [AaHHbIX

1960 1970 1980

Hay4HbIX CMYTHUKOB AN
nccnenoBaHui B obnactum
rnayunonornn "ICESat-1
n -2" 3a 2003-2008 rr. no-
Kaszanu, 4to AHTapKTu4e-
CKWUIN NegHMNKOBBIN MOKPOB
B LLe/IOM npupacTaeT Ha 82
+ 25 x 10° 1/rog. OpgHako
3TO MNPOTUBOPEYUT AaH-
HbIM OONBLLUMHCTBA APYruX
vuccnegosaTenen, obHapo-
JoBaHHbIM nocne 2012 r,,
roe yTtBepxpgaeTcs, 4To
cpenHee 3HayeHne GanaH-
ca Maccbl N1eaHMKOBOro
MoOKpoBa 3a TOT Xe nepu-
oL cocTaBnasieT npumep-
Ho -80 (ot +60 mo -100) x
x 10° T/roa. AmepukaHckne
yyeHble YyTBepXaarT, 4YTo

AKKyMyJIAIHS, KM>/TO7

1990 2000

BocTtounas
AnTapkTHAZ

3anagnas
AHTapKTHI2

Bananc
Macchl,
KM3/ron
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1990 2000
Crok, kM3/rox

TONwmMHa nbga BocToyHonm
AHTapkTuabl (N0 CAYTHU-
KOBbIM [AHHbIM) pacTeT
CO CpenHel CKOpPOCTbIO
+1,3 cm B rog. lMosblwe-
HVe noBepxHOCTU BocTou-
HOWM AHTApPKTUAbI, 3aHU-
mMalouwlen naowianb OKOJ10
10 MAH kM®, Ha 1 cm co-
OTBETCTBYET YBEJIMYEHUIO
macchl nbga ¢ 35 x 10° 1
10 92 x 10° 1, To ecTb Ha
57 x 10° T. 3HaveHvie npu-
pocTa Macchbl neasiHoro
MOKpoOBa B 3TOM MNpoMe-
XYTKEe 3aBUCUT OT pacye-
Ta MacCbl CHera pasHomn
MAOTHOCTM (UK Nbaa).
YBbI, B Hawux py-
Kax HeT npsiMbIX Ookasa-
TEeNbCTB pPOCTa CHEroHa-
konneHvs B LleHTpanbHoOM
AHTapkTnge. OgHako no-
cnegHue ncCCcnenoBaHuUs
HECKONbKMUX Trnybokmnx
wyp¢poB B panoHe 03e-
pa BoOCTOK, BbINOSIHEHHbIE
POCCUNCKNMU rAgumonora-
M (3emna n BceneHHas,
2017, N2 2), n Habnoae-
HUS 3a XO4OM YBENNYEHUS
obbemMa nbaa B LEHTpe
MaTepuka No3BoNdAT cae-
natb cnegyloLline BbIBOObI:
ON19 3TOro pervoHa cyule-
CTBYET CBSI3b MeXAy TEM-
nepaTtypon BO3ayxa U CKO-
POCTBIO CHErOHAKOMJIEHUS.
Mepuon 1985-2015 rr. Obin
cambiM TennbiMm B LleH-
TpanbHOM AHTapkTuge
3a nocnegHue 250 net

Kapta AHTapKTU4eCKOro
J1I€AHUKOBOIro rokpoBa
C ykasaHviem npuxoaa (Bepx-
HWe Kybukmn), pacxoaa (HUX-
HWe Kybuku) n banaHca mac-
chl (kybukm cnpasa) B 1960-x
nB 1990-x rr.



lpapukn xopa wuv3MeHe-
HWA Macchl abaa B AHTap-
ktvpe c¢ aerycta 2002 r.
rno wronb 2016 r.: a — Bechb
AHTapPKTUHECKNI  N1€AHU-
KoBbIVi nokpoBs; 6 - Boc-
TOYHO-aHTapPKTUYECKUNI;
B - 3anagHo-aHTapKTn4ec-
KW 11€AHVNKOBbIVA MOKPOB;
r - AHTapKTU4EeCKui nosy-
octpoB. Mo gaHHbIM A. [po
n M. Xopsarta ("Geophysical
Research Abstracts”, 2016,
T. 18).

N, cnegoBaTeNibHo, B 3TO
BpeMs 34ecb oTnara-
Nlocb cHera 6onblue, 4em
B npownom. Temnepary-
pa Bo34yxa 3a nocnegHue
100 net B paiioHe CTaH-
umn "BocTok” BO3pocna
npumepHo Ha 1 °C; aTo co-
OTBETCTBYET 06LLEMY MO-
TENNEeHNo, KOTopoe, Cco-
rnacHo naneoreorpaduye-
CKMM O@HHbIM, COCTaBMWIIO
nopaoka 1 °C.

Ha ctaHumn "BocTok”
namepeHus obbema Nbaa
Ha creunanbHOM MOAn-
roHe BeAyTCS, HauyMHas
¢ 1970 r. PekoHCTpynpo-
BaHHbI pPsig M3MEPEHUN
BKJIIOYAET OaHHbIE Tpex
rnybokmx wypgpoB 3a
1774-1999 rT., a UHCTPY-
MEHTaNbHbIA pAa-OaH-
Hble BOCbMMW HErnybokmnx
wypdoB 3a 1944-1998 rr.
MonyyeHHble MaTepuansl
CBMAETENLCTBYIOT O TOM,
YTO CKOPOCTb CHErOHaKo-
nneHnsl 34ecb COCTaBNSET
21,8-22,5 MM BOJHOIO K-
BMBaseHTa,/rof (Mo pekoH-
CTPYMPOBAHHLIM psigam)
n 22,6 Mmm B.3./ropg, (no vH-
CTPYMEHTaNLHOMY psigy).
CBOAHBIA paf, AaHHBIX MO
BCel AHTapKTUAE roBOPUT

|
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06 obLiem pocTe Macchl
ee egHNKOBOro MoKpoBa
Ha MPOTSXEeHUM nocnen-
HMX OBYX BekOB. JJo6aBum
K 3TOMY, YTO CrylaxeHHble
KpUBble PEKOHCTPYMPO-
BaHHbIX 3HA4YEeHWUIA Temne-
paTypbl U CKOPOCTU CHe-
roHakonneHus noAao6HbI
Ha NMPOTSXEHUN KaK MUHU-
MyM nocnegHux 150 ner:
C MOBbILUEHMEM Temne-
paTypbl yBeNnn4MBaeTCcs
CKOPOCTb aKKyMynsuuu
nbga. OCOBGEHHO 4YeTko

2010 2012 2014 2016
Tonsl

3Ta 3aBMCUMOCTb Bblpaxe-
Ha nocne 1950 r.. noxono-
JaHnam Hadana 1950-x rr.
n Havyana 1990-x rr. co-
OTBETCTBYET CHUXEHWUIO
CKOpPOCTM pocTa Mac-
Cbl nbja, a NOoTenJeHu-
am 1970-x n 2000-x rr. -
HanNpoTMB, YBENUYEHUE
CHEroHakonIeHns.
AmepuKaHcKkue crneuma-
NACTbl  NPEeanonoXunin,
YTO HebONbLUOE MOBbILLE-
HMEe MNOBEPXHOCTWU neas-
HOro MoJsist BO BHYTPEHHMX
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yacTtax BocTtoyHon AHTap-
KTnabl - 3TO CneacTeue
pocTa akkyMynauuu, Ko-
TOpPOE HayanoCb B KOH-
Le nocnegHero negHu-
KOBOro nepuoga (0kono
14 TbIC. NeT Ha3an) v ewe
"He ypaBHOBECUNOCL" OT-
TOKOM nbaa. Takom Hecba-
JITAaHCMPOBAHHbLIN POCT aK-
Kymynaumm (okono 1 cm
Nbga B ron) cocrtasnsieTr
npumepHo 50% oT coBpe-
MEHHOW BO BHYTPEHHUX
yacTax BocTtouHom AHTapK-
TUabl. 3HA4YNT, CKOPOCTb
CTOKa fbha 340ecb B CO-
BPEMEHHYIO 310Xy COCTaB-
NfeT NUb OKOJI0 MOJIOBU-
Hbl TOFO, YTO MOXHO ObI10
Obl oXmagaTb B cbanaHcu-
POBAHHOMN CUCTEME.

PaccmaTtpuBaemble pe-
3yNbTaTbl aMepUKaHCKUX
cneuvannucToB noaBepr-
JINCb CEPLE3HON KPUTUKE.
M0 MHEeHUID HEeKOTOpPbIX
YYEHbIX (ECNN MPUHSATL 3TN
pesynbTarhl), NPUAETCS COo-
rN1acuUTbCS CO CREAYIOLLNM:

- UccnepgoBaHus un3Me-
HeHns BbICOTbl BocCTou-
HOM AHTapKTUApbl, NO OAaH-
HbIM Hay4yHOro CHyTHUKA
"CryoSat-2" (ESA, 2010-
2013 rr. 3emnsa n Bcenen-
Has, 2010, N25, ¢. 104), co-
nepxart owmnbku, oT Tpex
[0 foecaTn pas npesbllla-
OLLME NOrpeLLHOCTY;

- BCe JApyrme Henas-
HUe wuccnepoBaHua Oa-
NlaHca Maccbl AHTapKTUAbI
OLLUNOOYHBI;

- CKOpPOCTU [OBUXEHUS
nepa BocTtoyHoM AHTapk-
Tnabl, OCHOBaHHblEe Ha
MOAENax akKymMynsauum
(koTOpble B HacTodullee
BPEMSA [OOBOJIbHO ONN3KU
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K HabnwagaemMbiM CKO-
poCTaM), cogepXaT KaKyto-
TO OLWIMOKY;

- NoneBble KUccneno-
BaHUA U3MEHEHUI BbICO-
Tbl MOBEPXHOCTM JNbAaa
Ha4 NoanedHUKOBbLIM O3e-
pom BOCTOK HE OBGHapyXK-
NI ee pocTa NPMMEPHO Ha
20 cM wnm Gonblue B nepu-
on mexay 2001 n 2013 rr;

- 03epo Boctok He Ha-
X0OANTCHA B rmapocTaTnye-
CKOM paBHOBECUMU;

- Bce ppyrue pabo-
Tbl MO KOPPEKLUMN OaHHbIX
cnytHuka "ICESat” cyuwe-
CTBEHHO He BEepHbI.

Ho ecnu nonpaBkmn, umc-
noNb3yemMble amMepuKkaH-
CKUMMU rnauuonoramu,
3aMEHUTb OPYrMMun BapuaH-
TamMum Koppekuum, To oka-
XEeTCs, 4YTO: BO-NEpPBbIX,
TPEeHAO, N3MEHEHNI BbICOTbI
noBepxHOCTU LleHTpanb-
HOWM AHTapkTuabl OymeTt
O1M30K K HyMO; BO-BTO-
pbIX, POCT Maccbl AHTap-
KTUYECKOro NeAHMKOBOIro
MOKpOBa He MpPEeBLICUT ee
noTepb; B-TPETbUX, Mosne-
Bble MUCC/liefoBaHNs B pam-
OHe noaNnegHMKOBOTO
o3epa Boctok okaxyTcs
BMOJIHE TOYHbLIMU; B-4YeT-
BEPTbIX, pe3ynbTaTbl UC-
cnenoBaHnin, NO AAHHbIM
MC3 "CryoSat-2" n gpy-
rMm HegaBHUM UCCNeno-
BaHMAM, GanaHca macchbl
AHTaApPKTNYECKOro negHu-
KOBOro MoKpoOBa, COOTBET-
CTBYIOT APYr Apyry.

Tak paccyxpgaloT npo-
TUBHUKN TMOJTY4EHHbIX Bbl-
BOAOB O BO3MOXHOM pPO-
CTe Maccbl AHTapkTuye-
CKOro NnegHuKoBOro no-
KpoBa B Halle BpewMms.

MpaBbl N1 OHWM - Mnoka-
XeT Bpemsa. Ho yxe cen-
yaC MOXHO cAenaTb rna.-
HblA BbIBOO, O TOM, YTO
nepHWkKoBass MOBEpPX-
HOCTb Hag o3epom Boc-
TOK npeacTtaBnsieT coboi
nyyuwyo "onopHy 6asy”
0N N3MEepPEeHuin BbICO-
Tbl IEOHMKOBOIrO MOKPOBA
(MO cpaBHEHUIO C ApyruMun
yyactkamm LleHTpanbHon
AHTaApKTUAbI) - 3TO BaX-
HOEe 3ak/Il4YeHNe B OTHO-
LweHun byayuwmx Habnoae-
HUM KOXHOro nonywapus
3emMnm Co CnyTHUKOB.

OPYTME OLEHKK
BAJTAHCA MACCHI
JIEOHMKOBOTO NMOKPOBA

Merton crnyTHukoBOU
rpaBumeTpun. CBOU OLEH-
ku GanaHca maccCbl BCErO
AHTApPKTUNYECKOrO fieaHun-
KoBoro nokposa B 2002-
2016 rr. npmBoant NASA,
Mo OaHHbLIM rPaBUMETPUN
co cnytHuka "GRACE".
CornacHo uM, NUHENHbIN
TpeHa ©OanaHca Macchl
BCero rnokposa 3a ykasaH-
Hbli1 Nepunop cocTasnseTr
-1219 +79 x 10° 1/rop.

AHanorun4yHole pesysb-
Tatbl ¢ aBrycta 2002 no
mione 2016 rr. noayunnm
coTpyaHuku [lpe3neHcko-
ro TEXHNYECKOro yHUBEP-
cuteta. [Ans OCHOBHbIX
yacTen AHTaApPKTUYECKOro
MaTepuka OHU onybnunKo-
Banu cnenywune nmHen-
Hble TpeHAabl 6anaHca mac-
Cbl Nbaa:

- BocTo4HO-aHTapKTK-
YyecKkun NeaHMKOBbLIN MOo-
KpoB cocTtaBndeTr +63,3 x
x 10° 1/rog;



Kapta AHTapKkTn4ecko-
ro 1eAHNKOBOIro rnokpoBa
C yKa3aHWem CKOpPOCTU U3-
MEHEHUSI BbICOTbI OBEPXHO-
ctv neannka (m/rom) ¢ 2010 r.
no 2013 r. (no pesynbtatam
anbTUMETPUN, BbINOSTHEHHOM
NC3 "CryoSat-2"). [o paH-
HbiM M. MakmuninaHa v ap.
("Geophysical Research
Letters”, 2015. T. 41. C. 3899).

-3anagHo-aHTapKTU-
YeCKUN NEeQHNKOBBLIN MNOo-
kpos -135,7 x 10° T/rox;

- AHTAPKTUYECKUI MOJy-
octpos -30,7 x 10° 1/rop;

-Be€Cb AHTapkTunye-
CKNA NEeOHNKOBLIM MOKPOB
-103,12 x 10° T/roa.

Metoa pagapHou anbtn-
meTpun. Ha ocHoBe aHa-
M3a AaHHbIX, MOSTy4EeHHbIX
npudopamu Ha CnyTHUKE
"CryoSat-2", yctaHOoBNEHbI
WU3MEHEHUs1 Macchl B npe-
[enax BCero negHUKOBO-
ro NOKpPoOBa, B OTAENbHbIX
ero nepocbopax, a Takxe
B paMoHax C AguHamuye-
cknum gyucbanaHcom B 2010-
2013 . BTOT HOBbLIV HabOoP
[AHHbIX OXBaTbIBAET MOYTU
BECb KOHTUMHEHT. Cornac-
HO UM, Macca Nnbaa B 3a-
nagHon AHTtapktunge, Boc-
TOYHOM AHTapkTUaE M Ha
AHTapKTM4eckom nony-

Kapra AHTapktunabl ¢ rpaHu-
uamy nenocbopHeix bacceli-
HOB (00603Ha4YeHbl Lungppa-
Mu). B cooTBETCTBUN C HUMU
nogcuyntaH bGanaHc mac-
Cbl pa3HbIX YacTer AHTapk-
mael 3a 2003-2023 rr. o paH-
HbiM W1, CasreHa n ap. ("The
Cryosphere”, 2013. T. 7.
C. 1499).

M/TO1

-2
| B

OCTPOBE U3MEHSIaCb COOT-
BETCTBEHHO CO CKOPOCTbIO
134 £ 27, -3 £ 36 n 23 =
+ 18 x 10° 1/rog. Cpea-
HAS CKOPOCTb YObIBaHUSA
nbaa B 3anagHow AHTapK-
Tnae npoaoskaeT pacTu,
M B pacCcMaTpuBaeMbIin ne-
pviog, 6bina Ha 31% Gonblue,
yemMm B nepuon ¢ 2005 no
20107T.

KoMOUHMPOBaHHbIVI Me-
TO/ OLleHkn banaHca mac-
cbl ibAa. Mo paHHbIM cnyT-
HUKOBOM aNbTUMETPUMN,
rpaBUMETPUM U OaHHbIX
Ha3eMHbIX HaBUIraLUMOHHbIX
ctaHumin cuctembl GPS
B 2003-2013 rr. ¢ ucnosnb-
30BaHMEM chneunanbHo-
ro MOAEeNMpPoBaHUS Moy-
YyeHbl pe3ysibTaTbl OLEHKN

3emus Bukropun



Tabauya 2

M3meHenusd Macchl AHTAPKTHYECKOIO JeJHHKOBOro mokposa (1171 t/rox) B 2003-2013 rr.*

C]I)CI[HI/IC BCJIMYUHDI 32 OTACIAbHBIC MMEPUOIBI

bacceiinn

2003 2006 rr. | 2007-2009 rr. | 2010-2013 rr. | 2003-2013 rr.
BoctouHass AHTapKTHIa 41,2/18,1 46,6/17,1 78,5/18,7 56,3/18,1
3anagHas AHTapKTUAA -40,6/10,5 -119,7/9,2 -175,3/9.,9 -111,9/10,1
ARG 8,3/7,2 -30,7/6,8 -62,2/74 128/7,2
IIOJIYyOCTPOB
Bcst AnrapkTuna 8,9/22,1 -103,8/20,6 -159,2/22.,4 -83,6/21,9

* B 3HaMeHaTeJe - CTAHJAPTHOE OTKJIOHEHHE O OT OCHOBHOI BEJIUUYMHEI.

6anaHca Maccbl AHTapk-
TUYECKOro JeaHUKOBOro
nokpoea u ero nenocbop-
HbIX 6accerHOoB.

Mbl BUuanm, 4to B 2003-
2013 rr. CKOPOCTU CHUXe-
HWSA Macchbl Nibaa B AHTapK-
Tuae 3aMeTHO BO3pociu,
HO 3TV NMOTEPU NPOUCXOOU-
nn nuwb B 3anagHon AH-
Tapktnae m Ha AHTapk-
TUYECKOM MOJIYyOCTPOBE,
TOorga kak B BocTto4yHOM
AHTapkTnge oHa BO3pac-
Tanano 56 + 18 x 10° 1/roga.
Takmm 06pa3oM, OCHOB-
HOW MaccuB npunonap-
HOM cywun BocTo4Hon

JIETHUKOBBIM

AHTapKTHYECKH
TIOKPOB

Boctouso-

JIEIHAKOBBIM
MOKPOB
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AHTapkTuabl COXpaHs-
eT YCTOMYUBYIO MNOJIOXMN-
TEJIbHYIO TeHOEeHUWo, TO
eCTb Macca nbja 34ecb
Mo-NpexXxHeMy pacTer.

POCT MACCbI JIbJIA
B BOCTO4YHOW AHTAPKTUIE

CoBpemMeHHasa ano-
xa rnobanbHOro noTe-
MJeHuUs Ha 3eMHOM Luape
He Morfa He OTpasnUTb-
csl Ha obLEeM COCTOSHUMU
AHTapKTMn4yeckoro nepn-
HMKOBOIO MOKpPOBa U ero
O6anaHce maccebl. MoTenne-
HUEe BeOEeT K YBEeJSINYEHUIO

AHTapKTHYECKHit
Becs AHTapKTHYECKHH
JIETHUKOBBIH IIOKPOB

MOJyOCTPOB

il

-30,7

[ 20032006 rr.
2007-2009 rr.
[12010-2013 rr.

cogepxaHusa BOASHOrO
napa B atmocdepe, Bbl3bl-
Bag €€ VHTEHCUBHYIO LMp-
Kynauuio 1 pocT negHu-
KoBoro wmrta. Ho BmecTte
C TEM MOTEM/IEHME OKEaHN-
YECKMX BOO, U HEKOTOPLIN
poOCT TemnepaTtypbl Nbaa
NPUBOAAT K YBEJINYEHUIO
CKOpPOCTEN ero TeyeHus
n 6onblleMY pacxody Ha
©eperoBon MHUN MaTepu-
Ka. N3yyeHne u pacyeTsl
3TNX NPOLLECCOB N NX COOT-
HOLLEHNSI O4EHb HEMPOCTHI
M OO CUX MOP HEe Moay4mnn
CBOEro peLlueHus.
O6wupHbLIE Kccneno-
BaHUS B HOXHO-MONISIPHOMN
obnactn 3emnn B nepwu-
on MexayHapoaoHOro reo-
dunsmnyeckoro ropga npu-
BE/N K 3aK/IOYEHUIO O

Ipagpuk TPEHAOB 6anaH-
ca Macchl (ruratoHHbl B rog)
AHTapKTUYECKOro JieaHu-
KOBOro rokpoBa v ero 4a-
crevi B 2003-2006 rr., 2007-
2009 rr. v B 2010-2013 rr.
Mo paHHbIM A. MapTuH-
Ocnanbona n ap. ("Journal
of Geophysical Research.
Earth Surface”, 2016. T. 121.
C. 182).



COBpPEMEHHOM POCTe Mac-
cbl nbga BocTtoyHOM AH-
Tapktuabl. OpHako Ha
pybexe BEKOB B u3y4ye-
HUM rNoBanbHbIX MpoLec-
COB Ha 3emre Havanm uc-
NMosb30BaTb CMNYTHUKOBYIO
pagapHyld M Nnas3epHyto
anbTUMeTpuio, a Tak-
Xe CNYTHUKOBYIO rpaBu-
MEeTPpUto, NO3BOJSAIOLLYIO
onpenennTb N3MeHeHus
MaccCbl Nba Ha OCHOBE
BbI3bIBAEMbIX UMW FAALINO-
M30CTaTUYECKUX OBUXE-
Huin. Tlo Mepe coBepLUeH-
CTBOBAHUA OUCTAHLMOH-
HbIX MCCNeaoBaHNn 3emnin

Hupopmauus

lMNonet Kk actepouay

NASA u kKoMmaHuU-
MpPOW3BOMUTENb CIYyTHU-
KOB cBsI31 "Space Systems
Loral" (turat KanudopHuus,
CIIA) o0beAUHSAIOT ycH-
JIAS TSI TIOATOTOBKU TOJIe-
Ta K OTHOMY M3 acTepOUIOB.
UccnenoBanust actepounmion
CTalu OJHOW M3 TIaBHBIX Iie-
neit NASA. ®@upma "Space
Systems Loral" 6ynmet urpatb
KJII0YEBYIO POJIb B TOATOTOB-
Ke TpeacTosmeil MUCCHH,

MacCoBO€e MNpUMeEHeHne
Takux AaHHbIX MOPOAMNIO
pasBuTME METOO0B WX UC-
NMonb30BaHMsS ONSA noacye-
Ta GanaHca MaTepukoBOro
nbaa.

AHanm3 OOLUIMPHBIX Ma-
TepunanoB CHNYTHUKOBbIX
nccnenoBaHnin NocnegHnx
NeT B UENOM noaTeepxna-
€T HaluM paHHWe 3akioye-
HMS O MNPOAOIKAIOLLLEMCS
pocTe macchl nbaa B Boc-
TouHOM AHTapkTuae. OgHa-
KO B 3anagHon AHTapKTu-
e N Ha AHTapKTM4EeCKOM
MoNyocTpoBe B HacTodA-
ee BpemMs - HaobopoT -

KOTOpas MO3BOJUT YIEHBIM
JIOCTaBUTh K aCTEPOUIY Hayd-
HOe 000pyIOBaHKE I/ aHa-
Jiu3a ero cocrasa. ITO -
MepPBH IIPOEKT KOMIIAHUH
B 00JIaCTU UCCNIENOBaHU N
ry0oKoro KocMoca B paM-
Kax mporpamMMmbl "OTKpbITHE"
("Discovery"),cTaBseiioc-
HOBHOI1 1IENIbI0 MCCIIEeA0BaAHUS
ConHeuHoit cucteMbl. I1o pe-
3yJbTaTaM KOHKypca, BhIOpa-
HBl IBE HOBBIE ITPOTPAMMEI
1Mo M3YYEHUIO acCTEPOUMIOB,
Kaxmngas - ¢ OHJXEeTOM TO-
psaxka 450 MJIH J0aIapoB.
OnHa u3 mnporpamm
BKJo4aeT oTnpaBky AMC
B2023r. KMETAIJINYECKO-
My actepouny (16) Ilcuxes
(145 x 185 x 240 xm) c BbICO-
KUM cofiepXXaHUeM Kee3a

NPOUCXOONT YCUNIEHHOE Ta-
AHMe nbOa, HUBENMPYIO-
Lee MOBLILLIEHHbIA NPUXo[,
ero macchol B LleHTpansHomn
AHTapkTnge. Tak 4Tto B Ue-
JIOM B COBPEMEHHYIO 3MOXy
rno6anbHOro noTensieHns
mMacca nbga B AHTapkTuae,
BO3MOXHO, 1 yObIBa€eT, He-
CMOTPSA Ha HEKOTOPbIA POCT
BoCTO4YHO-aHTapKTN4ECKO-
ro NegHNKOBOro NMokpoBa.

HacTtosilee vccneposa-
HMe NMoaAep>XaHO FPaHTOM
Pycckoro reorpadunyec-
Koro obuiecTBa (MpoekT
N2 06/2016-1).

W HUKeJIS; OH HaXOIUTCS Ha
reJUOLIEHTPUUYECKOI opOuTe,
COCTaBJISIIOLIEN B MEPUTETUN
377,4 MAH KM, B adesnuu -
497 MJIH KM U TepUog0M 00-
pamenus 4,99 romga B I'nas-
HOM TIOSICE acCTepOMIOB.
CraHI s 1OJIXKHA JOCTUT -
HYTh acTepouga 4epes
5-7 ner. Beliigsg Ha opOuUTy
actepouna, [lcuxes 6yaer
MpPOU3BOAUTH COOp Hayu-
HBIX JaHHBIX B TEUEHUE O~
HOTO rofa. MeTtaninueckue
aCTepOUIBl - EMUHCTBEHHBIN
knacc 00bekToB COMHEUYHOM
CHUCTEMBI, KOTOPbIE HUKOT-
Ja Tpexnae He HaOmomanu
¢ OJM3KOro pacCcTOSIHUS.

IIpecc-peaus NASA,
3 mapma 2017 e.
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ConHeyHas naTtHoobOpa-
30BaTefibHas akKTMBHOCTb
B Oekabpe - aHBape MeHs-
flacb OT CPEQHEero A0 O4YeHb
HW3KOro ypoBHel, npuba-
BB 19 GecnaTeHHbIX AHEWN
B KONuaky Tekyuiero 2017 r.
Yucno rpynn ngTeH Ha BuU-
anmom gucke ConHua B 3Tn
Mecsiubl MeHsinock ot 0 o 4.
Bce rpynnbl nSTeH 6bin He-

100

Caysxcoa Coanua

ConHLue

B dbepane-mapTte 2017 r.

60NbWNMN U CNOKOAHBLIMM.
M3 16 rpynn COMHEYHbIX nsi-
TeH 13 nosiBunuck B CeBep-
HOM nonywapuun. Kpusas
pOCTa CrAaXeHHbIX 3a ropg
3HAYEHUIA OTHOCUTENBLHOIO
yucna nATeH npopokaeT
YBEPEHHO MATW Ha cnag, HO
HaxoguTCs B nNpegenax nsme-
HeHuln 12-ro n 16-ro uMknos.
Tekywme cpegHeEMECSYHbIE

3HayeHus uyncen Bonbda
(mbl, kak n Cnyx6a cocTo-
SIHUS OKONO3EMHOro npo-
CTPaHCTBA - WWW.SWPC.
noaa.gov - Gyoem npuaep-
XUBATbLCS CTAPON, Knaccu-
yeckom CMCTeMbI)W¢eB =157
n W, = 10,6. CrnaxeHHoe
3HayeHne 3TUX WHOEKCOB
B aBrycte u ceHts6pe 2016 .

100

120
Mecsisl nocie MUHUMyMa

Xoga passutns (92 mecsua) Tekyuero, 24-ro umkaa COHEYHON akTUBHOCTH, CPEAN BCEX A0-
CTOBEPHbIX, Ha4ymHasi ¢ 1849 r. W*-crnaxeHHbie 3a 13 mecsiLeB OTHOCUTE IbHbIE Y1CIa COJT-
HEYHbIX MSTEH, NPEeACTaB/IEHHbIE B CTAPOU, KIaCCUYECKON CUCTEME.
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ConHue 28 pespans 2017r.:
a - ¢orocpepa B Herpe-
pbiBHOM criekTpe(A=4500A);
6 -B camowi CUIbHOW JINHAN
Bogopoaa H(A = 6563 A);
B-B UHWW KPaHero y/b-
Tpagumoneta He Il (A= 304 A);
r-B MUHWW KparHEero ysb-
Tpagumoneta He Il (A= 304 A),
obpatHass cTopoHa CosH-
ya. Kocmuuyeckme conHeu-
Hble obcepBaTtopumn "SDO"
n "STEREO-A" (http://sdo.
gsfc.nasa.gov/data/).

coctaBunoW* =216 uW*=19,9
COOTBETCTBEHHO.

B ¢eBpane (2-3 n 26-
28) natHoob6pasoBaTesib-
Hass aKTMBHOCTb OCTaBa-
flacb Ha CpedHeM YpPOBHE,
B OCTaJIbHble HW - Ha HU3-
KOM U O4eHb HN3KOM. MUHUK-
MasibHOe exeaHeBHoe 3Ha-
YeHMe OTHOCUTENbHBIX YACEN
COJIHEYHBIX NATEH OTMEYEHO
8 dpespana (W = 11), a mak-
cumasnbHoe - 28 deBpans
(W = 59). Huskuit ypoBeHb
BCMbIWEYHO aKTUBHOCTM
(BCMbIWKN PEHTFEHOBCKO-
ro 6anna C) Habntogancsa 9
n 22-25 despansi, B ocTalb-
Hble JHW- HA OYeHb HWU3KOM
ypoBHe. BbIOpOCHI ConHey-
HbIX BOJIOKOH (14 cOObITUIA)
npouzownun 4, 5, 15, 17 (2),
18, 19 (2), 20, 22, 23, 24, 25
n27 despans. KopoHorpadsl

ConHue 21 mapta 2017r.:
a - ¢ortoceepa B Heripe-
pbiBHOM criekTpe(A=4500A);
6 -B camovi CUSIbHOM JINHUN
Bogopoaa H(A = 6563 A);
B-B JIMHUW KpanHero yJb-
Tpapuonetra Fe IX (A =
= 171 A); r-8 amHmm kpaii-
Hero ynbTpaguoneta Fe IX
(A=171R), o6patHas cTopo-
Ha ConHua. Kocmudeckne
COJIHeYHble 0bcepBaTopun
"SDO" n "STEREO-A" (http://
spaceweather.com).
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KoCcMumyeckor obcepBaTopun
"SOHO" 3apernctpuposanu
6onee 32 KOPOHaNbHbLIX Bbl-
OGpPOCOB BeLECTBA Pa3HOM
WHTEHCMBHOCTK. 10 BMAUMO-
My aucky ConHua npoLnm
4 peKyppeHTHbIE HM3KOLLIU-
POTHbIE KOPOHAJIbHbLIE AbIPbI
(oBe M3 HUX ycnenn nos-
BUTbCS Ha BUOUMOM AUCKE
2 pasa), BbICOKOCKOPOCTHbIE
NOTOKM OT HUX CTajn UCTOM-
H/KaMW FeOMarHUTHbIX BO3-
MyLLeHNn. Ha cpefHux Lwwn-
poTtax 3eMan OTMEYEHbl ABe
Manble MarHuTHble O6ypu:
3 n 23-24 ¢pespanga. Bce-
ro e B reOMarHWTHOM rofe
3apernMcTpmMpoBaHo 4 BO3MY-
LLLeHHbIX aHa. Ha reoctaumo-
HapPHbIX OPOMTaX OYEHb BbICO-
KA MNOTOK PENsSTUBUCTCKUX
3nekTpoHos (> 10" yacTuu/m?)
C aHepruamm 6onblue 2 MaB
Habnwopanca 1-16, 20-21
n 24-25 dpespans.

B nepBble Tpoe CyTOK
mapTa (n ¢ 27 mapTa) ypo-
BEHb NATHOOOpasoBaTeENb-
HoM akTmBHoCTM ConHua
Obl1 Ha CpefHEM YPOBHE,
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c 4 no 25 mapTta Haxogun-
CA Ha OYEHb HU3KOM YPOB-
He, npuyem 16 cyT Ha BMAU-
MOM AMCKe NSTeH He Obino.
Ha Bupumom pucke Conh-
ua Habnwoganuck oT 4 [0
O Hebonblwux rpynn con-
HeYHbIX MNATEH, BCe Jioka-
nusoanacb B CeBepHOM
nonywapun. MwuHuUManb-
Hoe HabnopgaeMoe 4ucno
COJIHEYHbIX NSATEH OTMeuYe-
HO 4 n 6-20 mapta (W = 0Q),
MakcumaneHoe - 31 mapTa
(W = 66). BcnblwedyHaa ak-
TMBHOCTb Oblfia Ha HU3KOM
ypoBHe 26-30 mapTa “ Ha
OYEHb HW3KOM - B OCTaslb-
Hble AHW. BbiGpocbl con-
HEYHbIX BOJIOKOH (8 cobbl-
M) oTMedeHbl 4, 5, 10, 15,
20 (2), 22 n 23 mapta. Kopo-
Horpadbl KOCMUYEcKoi 00-
cepBatopumn "SOHO" 3ape-
rmcTpmposanu 6onblue 20 Ko-
poHanbHbIX BbIGPOCOB Be-
lecTBa pas3HOM MHTEHCUB-
HOCTW, CPeayn KOTOPbIX OJWH
6bl1 TMNa "4YacTMYHOe raso
II" (yrnoBas wwupuHa 90°-
180°). B mapTe Habnoganuch

5 pekyppeHTHbIX 1 4 BHOBb 00-
pa30BaBLUMECS KOPOHAJbHbLIE
Oblpbl. B reomarHuTHOM none
OTMEYEHbl AEeCATb MarHuT-
HbIX Bypb: 1, 2 1 27-28 map-
Ta - YMepeHHble, 6-7, 21-23,
29 n 31 mapTta - manble, ux
NMCTOYHMKAMWN CTanun BbICO-
KOCKOPOCTHbIE MOTOKU OT KO-
POHasNbHbLIX Ablp U BbIOPOCHI
COJIHEYHbIX BOJIOKOH. Bce-
ro 3a Mecsiy, 6bi10 OTMEYEHO
14 cyT C BO3MYLLEHHOW reo-
MarHuTHon obctaHoBkon. Ha
reoctauMoHapHbIX opbutax
O4eHb BbICOKWIA MOTOK (> 107)
PENSITUBUCTCKUX 3NEKTPO-
HOB C 3Heprusimm 6onblue
2 MaB Habnwopanca 1-16 u
22-31 mapra.

Tekyllee COCTOsHME CON-
HEYHOWN aKTUBHOCTU U €€ NPOo-
FHO3 Ha PYCCKOM 513bIKE MOX-
HO Hantn B UHTepHeTe (http://
www.izmiran.ru/services/saf/).
CtpaHuua 06HOBNAETCA Kax-
Obl NOHeAENbHUK.

B. H. Huirxoe

H3MHPAH,
Il PAH



Jroou nayku

Axamgevuuxk H.H. MouceesB

O TMOHAHMM pAaAa3ZBMTMII

geJioBEeKA,

MNPV POoABLI

M OOIiecrsa
(K 100-JIETUKO CO AOHSA POXAEHWA)

A.M. TAPKO,

JOKTOp (hM3UKO-MaTeMaTHYeCKUX HaykK, nmpodeccop
BoruucaurenbHbiit neHTp uM. A.A. loponHuisina PAH
@DenepalbHOTO MCCIEI0BATEIBCKOTO LIEHTpa

" "

WHudopmaruka u ynpaBinenue" PAH

B cTaTtbe npoBeaeH aHaIU3 MUPOBO3-
3peHYeCKUX B3rNS40B U Hay4YHbIX pe-
3ynbTaTtoB akagemuka H.H. MouceeBa
Ha NyTU peLueHus rnobanbHOW 3apaun
o0yaywemobunocoepbinyenose4yecTsa.
KpaTtko paccmoTpeHbl ero paéoTbl B 06-
sacTm maTemMaTtukm n 6osee noapo6-
HO-y4YyeHue o 6uocdepe u obwecTse.
ABTOp-y4yeHuk Hukutbl HukonaeBuua,
npopaboTtan eBmecte ¢ Hum 20 neT B BbI-
yucnutensHomueHTpe AHCCCP/PAH.

B aTOoM roay Hay4Has 0OLLLECTBEHHOCTb
cTpaHbl oTmevaeT 100-netme BblgatoLle-
rocsl y4yeHoro akagemmka Hukntbl Huko-
naesnda Mowuceesa (23 aBrycta 1917 r. -
29 ¢despans 2000 r.). OH ObiN OOHUM U3
KPYMHENLWNX yYeHbIX XX B., Y4E€HbIM-3HLM-
KJ10NegucTom, OXBaTUBLUMM B UCClenoBa-
HUSIX Pa3BUTME COBPEMEHHOIM Matematu-
K1 1 pa3paboTky pyHOAMEHTaNIbHbIX HayK
o npupoae v obwectse. Pabotbl HH. Mou-
ceeBa Kak NpodeccuoHanbHOro mare-
MaTvka MOCBSILLEHbI LLUMPOKOMY KpYry BO-
NpocoB GaINCTUKKN, ABUMXEHUS TBEPAOro
Tena ¢ XXnaKoCTblo, UMUTALMOHHOMY Moae-
JIMPOBaHWIO, CUCTEMHOMY aHaIn3y, TEopU-
SIM rpaBUTALMOHHbIX BOJIH, ONTUMaJSIbHOIO
© Tapko A.M.

Akapemuk H.H. Moucees. Konel, 1970-x.

ynpaefeHus, MiIaHMpoBaHUS 1 ynpasne-
HUM HAPOAHbLIM XO03AMCTBOM. B kaxmom
U3 3Tux HanpaeneHun Huknte Hwukonae-
BUYY rMpuHagnexatr @yHOaaMeHTalbHble
pe3ynbTaThl.
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Ax. ®Poppectep, 1950-e rr.

Ero paboTbl N0 MOAENNPOBAHUIO AMHA-
MUKW PaKeT U CAYTHUKOB MOJIYYUAN LWIM-
poOKOoe NMPUMEHEHME B Pa3nMyHbIX obnac-
TSX TEXHWKKU, @ TakxkXe B BOEHHOM fgene.
3a co3gaHue Teopuu OBUXEHUs Tena
C XMOKOCTbIO (OUHaMUKM PakeTbl Ha ak-
TMBHOM Yy4acTKe MofieTa, Korga Bblkayu-
BaHME TOMAMBA U3 pe3epByapa-xpaHuIn-
lWa cMmewaeT NOSIOXEHNEe LeHTpa macc,
YTO YBENNYMBAET HEYCTOMYMBOCTb MO-
neta) H.H. Moucees 6bin yooctoeH lFocy-
napcteeHHon npemun CCCP. OH npepgo-
XU HOBbIE METOAbI pacyeTa TPaeKTopuii
nosietTa KOCMMYECKMX annapaToB, NO3BO-
naowme obecneymBatb 3HAYNTENBHO 6O-
Nlee BbICOKYIO YCTOMYMBOCTb UX OBUXE-
HWA; 3a TN pal3paboTku ero madpanu
LEeNCTBUTENbHBbIM YieHoM MexayHapog-
HOWM akageMun acTPOHABTUKMU.

OnHumM 13 HanpasneHuii pabot Hukun-
Tbl Hkonaesuya B 061aCTh NpUMEHEHNSI
OBM 6bI110 cO3AaHMEe CUCTEMBbI aBTOMa-
TN3MpPOBaHHOro npoekTnpoBaHus (CAIMP)
camoneTtoB gnsa Kb N.0. Cyxoro. Cuctema
Mo CBOMM BO3MOXHOCTSIM MpeBocxoamna
3apybexHble CAIMP Toro BpemeHun. 3Ha-
MeHUTble nctpedbutenm "Cy-25" n "Cy-27"
He mMornam ObiTb co3aaHbl 6e3 ucnosb-
3oBaHua CAlP. 3a cospaHue 3Tol cu-
CTEMbl MPOEKTUPOBAHMUS BOEHHOW aBua-
LMOHHOM TexHMKM H.H. Moucees nonyyun
npemuto Coseta Munuctpos CCCP.
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Mepexogs K aHanuay y4yeHnsa H.H. Mou-
ceeBa 0 Buocdepe 1 YenoeevecTse, cre-
ayeT OTMeTUTb, 4TO OH (kak n B.W. Bep-
Haackuii) cMoTpen Ha buocdepy u ye-
IOBEYECTBO Kak Ha nposBieHune
KocMumyeckmnx npoueccos (3emnsa n Bee-
nexHHaa, 1974, N24; 1988, N22). lMep-
BOE BaXHOE MOJIOXKEHME 3aK/yaeTcs
B TOM, 4TO XWBOE BELLECTBO U Buocde-
pa 3eMnn ecTb 3aKOHOMEPHOE MOPOXAE-
HMe npoueccoB aBonoumm Kocmoca.
BTopoe - CTONb Xe 3aKOHOMEPHbIM MOo-
POXAEHMEM KOCMMYECKUX MPOLECCOB
SIBNSIeTCA U BO3HMKHOBEHME B GMoche-
pe padymHoro yenoseka. C pasutnem
TEXHONOrMYECKON MOLLM YEN0BEYECKO-
ro obuiecTBa Hayancs odyepenHon aTan
pas3sutna Kocmoca-CTaHOBMEHNE HOO-
cdepbl, chepbl pa3zymMHON OEATENBHOCTH
4yenoBeka B Mpoueccax ero B3anMogen-
cTBMA ¢ Buocdepoii. 3To HanpasneHue
pa3BuTus Guocdepbl U YenoBevecTBa
B./. BepHagckuii HasbiBan yHUBepcasb-
Hon mnctopuein, a HH. Moucees-yHnBep-
caflbHbIM 9BOJIIOLUMOHN3MOM. [loHATME
ouocdepbl n Hoochepbl H.H. Mouncees
noHuman He Tak kak B.M BepHagckuig;
HOBOE BPEMS 4aJI0 HOBOE 3Ha4YeHne yH-
JaMeHTaNIbHbIM MOHATUSAM.

Huknta Hukonaesuy Hayan 3aHumarb-
cs npobnemamm 6ruocdepbl 1 B3aUMOOT-
HOLLEHNS NMpupoabl U OBOLWECTBA B KOHUE
1960-x-Havane 1970-x . Ero, npodec-
CMOHaNIbHOro martemaTtuka, "Bce 00/b-
Wwe TAHYNO K coaepxaTtesibHOMY ecTe-
CTBO3HAHMIO WM TYMaHUTAPHbIM HaykaMm,
nx obbeauHeHuo" (H.H. Moucees "Kak
[aneko Ao 3aBTpallHero gHs... Ceoboa-
Hble pasmbilinenuns. 1917-1993 rr."). B Te
rogbl rnobansHble MPOGEMbI YenoBeye-
CTBa BMEPBbIE CTann TEMOW CEPbE3HOr0
aHanmnaa.

B 1970-x rr. 0cO6EHHO BaXXHbIMW CTa-
1 pesynbTaThbl, NOJSYYEHHBIE aMEPUKAH-
CKMM Yy4€eHbIM U nHxeHepom [x. doppe-
CTEPOM M ero y4yeHunkom . Megoysom.
Kaxablil n3 HMX co3gan CBo COOCTBEH-
HYlO MaTemMaTU4yecKyld MoAenb ro-
6GanbHbIX NPOLECCOB, MPOMUCXOAALLNX
B 6uocdepe. B kHure x. doppecTepa
"MwupoBas guHammka” (1971 r., pycckum



nepeson- 1978 r.)- nuoHepckon, no
npusHaHnio H.H. Mowuceesa, - Ha OCHO-
BE aHann3a pas3paboTaHHOW UM MOoAenmu
OblNIY OCMbICIEHBI TN0GASIbHLIE 3KOHOMU-
yeckme, aKosiIornyeckmne, gemorpaduyec-
kve 1 gpyrve npobnembl COBPEMEHHOM
umsunmndauun. naBHbl pes3ynbTaT pa-
6016l . PoppecTepa- BbIBOO, O TOM,
4YTO B NepBoi nososmHe XXI B., B yCo-
BMSIX BO3PACTaHUS 3arpsi3HEHUN, rONo-
0a 1 UCTOLLEHUs1 pecypcoB Brocdepsbl
NPEeKpaTUTCs POCT HaceneHus 3emnu
N HAYHETCS HEMPEOAO/IMMBIA KaTacTpo-
dunyecknin cnag ero YMCeHHOCTU, 3TO
MHTEPNPETUPOBANOCH MM Kak Aerpaga-
LS 4eloBEYECKOM UMBMAN3aLmm n bmoc-
depbl. Hukakme Mepbl - Takme, Kak
YMEHbLLEHME NCMONB30BAHNSA MPUPOAHbLIX
pPecypcoB, OrpaHMyeHne poxgaemMocTu,
YMEHbLUEHNE BAUSHUS 3arpsa3HEHns Ha
TEeMMbl MPUPOCTa HACeNeHnsl, He B COCTOSI-
HUM YCTPaHUTb UCXOA,; B JydLLEM Cllydae
OHWM MOTYT €ro OTCPOYNTb. AHANOrMYHbIE
BbIBOAbI nonyuun n . Mepoys. 91n pe-
3yNbTatbl OLICTPO CTann M3BECTHbI He
TOJIbKO YHEHbIM, HO 1 BCEM XUTENSAM Pa3-
BUTbLIX CTPaH: HEOTBPaTUMOCTb rnbenu
yesioBeyecTBa K Guocdepbl nopaxana.
[Mocne BbIxOOa €ro 3HaMEHUTON KHUTK
"Mpegensl pocta” (1972) . Menoys MHo-
rme rogpl NbiTancs, HO (B pamMkax CBOeM
MHOrO pas yny4LiaemMorn Moaenn) He cMor
NPUHLMNMANBHO PewnTs NpobiemMy Bbl-
XUBaHUS YeN0oBEYeCTBa.

3apaya onpeneneHnss BO3MOXHOCTHU
MOJIOXKMTENBHOIO Pa3BUTUS YeNOBEYe-
cTBa k cepeamHe 1980-x rr. B pamMkax ma-
TemaTnyeckux mopenei bbiia pelueHa
yyeHukamn H.H. Mowuceea-aBTopom
JaHHon cTtatbn n B.H. Hosoxauxum. 1o
CBOEN CyTu paccMaTpuBaemble MOAENN
Ix. ®oppecTtepa n [l. Megoysa B TOYHO-
CTV COOTBETCTBOBANIN KNACCUYECKOM CXe-
Me ¢paHuy3ckoro nctopuka . Bpogens,
"npeacTaBngowen” passmtne gpeBHNX
LMBUIM3ALMA NO LIMKINYECKON arpapHom
CXeme. ITOT y4YeHblil NPON3BEN PEBOSIO-
LMIO B UICTOPUHECKON Hayke CBOUM Mpea-
JIOKEHMEM YYUTbIBaTb 9KOHOMUYECKUNE
M reorpadumyeckme ¢GakTopbl Npu aHa-
m3e mncropuydeckoro npouecca. lNpoinas

J. Menoys. 1980-e rr.

neproabl pocTa 1 pacuBeTa, rocygapctaa
NpUXoamMnn B ynagok v nornbann. 3atem
Ha TOM Xe (Wm Opyron) TeppuTopum Ha-
YMHaANOCb BO3POXOEHWE, N BCE MOBTO-
pSAnocb BHOBb. B mMcCTOpUYeECKoin OCHOBE
39TOro npouecca NexmT NoACEYHO-OrHe-
BOe 3emnegenve. [oaToMy BblIBOA, O BO3-
MOXHOCTW MOJIOXKUTENbHOIO pPa3BuUTUSA
4YenoBeYecTBa MOXHO OblNo MONY4YNTb
TONbKO, nepengs K HOBOMY MOHMMaHUIO
pasBUTUSi COBPEMEHHOWM SKOHOMUKMN.

Mopenb A.M. Tapko n B.H. HoBoxau-
KOro, naenHo 6onee cnoxHas no cpae-
HeHMio ¢ Mogensmmn [x. doppecTtepa
n . Mepoysa, y4yntbiBasa NOCTOSIHHbLIN
POCT Hay4YHO-TEXHUYECKOrO nporpecca
(HTIT) n nosiBneHMe HOBbIX MCTOYHMKOB
aHeprmn. HoBbI noaxon nokasan BO3-
MOXHOCTb pa3BUTUS 0bLLECTBA C BbICO-
KUM YPOBHEM XM3HU N cTabuamsaumei
yncneHHocTn Hacenenmsa. Okal3anocs,
4YTO MNOJIOXUTENBHOE pPa3BUTUE Yeso-
BeyecTBa He MOXeT OblTb 06ecneyeHo
6e3 noctosaHHoro pocta HTIM. B paboTax
IOx. Poppectepa n [. Menoysa paccmar-
pvBannCb (B NydllemM cnyyae) nNullb He-
CKOJIbKO MOCTOSIHHbIX ypoBHen HTT1, yT0
NPUHLMNMANBHO HE MO0 AaTb MOSIOXKU-
TenbHOro passutug. Cenyac aTm Nonoxe-
HUS KaXYTCH OY4EBUAHBIMW, HO TOr4a OHU
Oblnn "oTKpoBeHneM" ana 60MblUMHCTBA
YYEHbIX.
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Beictynnenne H.H. MouceeBa Ha ogHou 13
KoHpepeHuui. 1970-e rr.

B 1971 r. Huknta HukonaeBwud, BbICTY-
naa B BeHeumn Ha MexayHapOOHOW KOH-
depeHuun, opraHmsoBaHHon HOHECKO
1 NOCBSLLUEHHONM rnobanbHbiM Npobremam
yenose4yecTBa, ckasas, 4To 6e3 "HacTos-
LEero onMcaHmsa NpouEecCoB B3anMOOEN-
cteusa B MNpupoae n ¢ Mpuponoii oboi-
Tnucb He ypactca”. OH cuuTan, yto, nmes
Luenb - NPorHo3mposaTtb Oyayllee 4eno-
BEYECTBA - HEMb3sl, 3aMblKaTbCA B pam-
Kax MPUMUTUBHBLIX Moaenein; Heobxoau-
Mbl CEPbE3HbIE NUCCNEAO0BaHNA, NPUYEM
He TOJNIbKO 4YesloBeka B ero CoumasbHbIX
acnektax, Ho 1 6uocdepsl.

B koHue 1960-x rr. oH cdopmumpo-
Ban B BblumcnutenoHom ueHTpe AH
CCCP pBa nogpasneneHusa, KoTopbie
OblIM NpPM3BaHbl 3aHUMAaTbCA pa3paboT-
KOM W aHanM30M CJIOXHbIX MaremaTu-
yeckux momenemn: rnobanbHbIX 3KONOrn-
Yeckmx K rnobanbHbIX KANMATUYECKMX
npoueccoB. B 1o Bpema H.H. Mouncees
npuHan ons cebs cnenylowmin NyTb no-
3HaHuA: npobnema Oynyulero 4enose-
yecTtBa U Buocdepbl O0MXKHA peLlaTbcs
Kak naerHo, Tak u ¢ nosnuwii paspaboT-
KM N aHann3a CNOXHbIX MaTeMaTUYeCKMX
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Mogenen. IAtm gBa nogxoga Haecerga
CTanm ABymMsi CTOPOHaMK ero nccnegosa-
HUA U MHTepecoB B 0651acTu rnodasibHoOM
6rochepHoO TEMaTUKU.

B Hauwane 1970-x rr. Hukuta Hwukona-
€BMY BbiCKa3as KOHUEMNUUIO KO3BOJIO-
umm yenoseka u 6mocdepbl. OHa cHa-
yana npo3syyana B TemaTuke PumMcKoro
knyba u 3atemM noJsiyymna MU3BeCcTHOCTb
M NpusHaHne Bo BceM mupe. KoHuenuus
3aknyaeTca B cneaywowem. B kHure
"Yenoeek n 6uocoepa” (1985) H.H. Mou-
ceeB nucan: "CeroaHsi onacHoOCTb rnepe-
BecTu napameTpbl buocgepbi B Takoe
COCTOSIHWE, Korja 4eJIOBEeKY B HEWN yXe
He ocTaeTcs MecTa, BrOJIHE PeasibHa.
3necb Bo3HukaeT rpobsiema KO3BOJIO-
ummn HesnoBeka n bmocepsl. ITum Tep-
MWHOM Mbl YCJ/IOBUMCSI Ha3blBaTb Takoe
COBMECTHOE pPas3BUTUE YEJIOBEYECKOIO
obiectBa v buocgepbl, KOTOPOE HE Bbl-
BOANT napameTpbl buocoepbl n3 obsa-
CTV roMeocTasuca 4e/10Be4eCcTBa, Y3Kou
obsiactu napameTpoB buocpepsbl, B KO-
TOPOV BO3MOXHO €ro CylLeCTBOBAHME.
Koaposoumsi H4enoBeka n 6uocgepsl
obecrieunBaeT CoOxpaHeHue 4HesioBeye-
CKOro Buaa v ycJioBui /151 AallbHeLe-
ro passutus unBuan3aummn”. losgHee Ta
>X€ MbIC/b BbiCKadaHa B ero kHure "Cygp-
6a umBunmzauuun. MyTtb Pazyma™ (1998).

B koHue 1970-x-Hayane 1980-x rr.
naes o KoaBonwouuu yenoseka n Ouo-

YEAOBEK
BOCDEPA

O6noxkn kHur H.H. Mouceesa "YenoBek
n 6nocgepa” (1985) n "Cynpba umBuinza-
umn. Tyte Pasyma™ (1998).




chepbl Obla PEBONIOLIMOHHOW U OYEeHb
nonynapHom B Mmpe. ABTOp 3TOM CTaTbn
B 1983 r. yyactBoBan emecte ¢ H.H. Mowu-
ceeBbiM B paboTte cumnosmyma "Koasgo-
noumsa yenoseka n 6uocdepbl” B MHCTU-
TyTe Xun3Hun (ocHoBaH B 1960 r. B Mapuxe
npodpeccopom Mopucom Mapya) B Xenb-
CUHKW. Ha cumno3unyme npmucyTcTBoBanm
KpYyrHble 3anagHble 06uecTBoBebl, 3KO-
HOMUCTbI, NONTONIOMN, MaTeMaTuku, eu-
nocodbl. CMno3nym O6bi1 OPUEHTUPOBAH
Ha MOMCK MyTEN NPeonosieHNs KPU3nCcoB
yenoBeyecTBa. LleHTpanbHbIM Obin O0-
knap H.H. Mouceesa. OH Gbin BbICNyLLAH
C OFPOMHbBIM MHTEPECOM W MMeN 60JIbLLION
ycnex.

OoHUM 13 BaXHEWMLLMX CBOUX OOCTU-
XeHnn Hukuta HukonaeBmd cuutan pas-
paboTKy MMPOBO33PEHUS, KOTOPOE OH
Ha3Bas "COBPEMEHHLIN paunoHannu3m”.
PaboTty B 91O 06/1aCTM OH Hayan eule
B 1970-e rr.; B cepeauHe 1990-x rr. Hanu-
can nuspan kHury "CoBpeMEHHbIN paLmo-
HanM3M", ganee npogosikan ee Ao no-
CNnegHuNX OHEN XN3HN.

dunanyeckumm npepnocuikaMm Ans
PasBUTUS YyYEHUSa CTaln HOBbIE 3KCMe-
pUMeHTaNbHble [OaHHblE, MOJlyYeHHbIe
B XIX-XX BB.: onbiT A.A. MaiikenbCoHa,
OTKPbITUE AeNeHus a90ep XMMUYECKUX
3/1IEMEHTOB, CBEPXTEKYYECTU renms. Ha nx
OCHOBaHuMK Obina paspaboTaHa, C oa-
HOW CTOPOHbI, TEOPUS OTHOCUTENTIbHOCTU
A. DiHWTENHA, C APYron, - MPUHLMMN HEO-
npepeneHHocTn B. MeinseHbepra u kKBaH-
TOBad TEOPUS.

[naBHble MocTynaTtbl COBPEMEHHOro
paunoHanuama H.H. Mouceesa-cnenyio-
wme: BceneHHas npepctaBnseTr coboi
HEKYIO eauHyl cuctemy (YHueepcym),
BCE ee 3/IeMeHTbl CBSI3aHbl MeXay coboi
pas3nuyHbiMu cBa3amu. CeaA3nM cyllecT-
BYIOT M MOryT OblTb M3MEPEHbI NN Ha-
6nogaeMbl; NPoLECcC N3MepPeHNst BHOCUT
M3MEHEHWS B U3y4aeMblii 00bekT. pyrum
BAXXHbIM MOSIOXXEHNEM COBPEMEHHOIO pa-
LMOHaNnM3Ma siBAsieTCs HOBOE MOHMMAaHVe
CTOXaCTUYHOCTM U HEeomnpenesieHHOCTU.
B ocHOBe knaccuyeckoro paumoHanmns-
Ma fiexat MexaHUumM3am 1 AeTEPMUHU3M
XVII-XVIII BB., "BblpOCLINE"” 13 HEOECHOW

H.H. MouceeB, B.B. AnekcaHapos
n A.M. Tapko B kynyapax cummnosuyma "Kos-
BoJIOLMSI YesnioBeka v Guocgepsi”. XesnbcnH-
ku, 1983r.

C. JlaHapn (KaHapga), H.H. MouceeB un
A.M. Tapko B nepepsiBe cumnosnyma "Koa-
BOJOLMSI YesioBeka v 6rnocgepsbl”. XenbcnH-
ku, 1983r.

MexaHukn. CoBpeMeHHasas Hayka nokasbl-
BaeT, YTO AEeTEPMUHUPOBAHHbIE MPOLEC-
Cbl MOryT MopoXxaaTb CTOXacTuyeckue,
KOTOpble NpeacTaBnstoT coboil HEeOTbLEM-
NIeEMYI0 4acTb NPOLECCOB B GU3NkKe
n 6uonorum. B matemMaTMieCKOM OTHO-
LIeHnn cuctemMa MoxeT obnagaTtb 6OJb-
MM KOJNIMYECTBOM MOJIOXKEHUN pPaBHO-
BECUS1: HaNpumMep, ABUXeHne CUCTEMbI No-
cne OOCTaToO4yHO CUMBbHOrO BO3AENCTBUS
Ha Hee MOXeT cTaTb Henpenckasye-
MbiM. OGnacTb, B KOTOPOW Takoe noBefe-
HMe BO3MOXHO, Ha3biBaeTcs o06nacTbio
ondypkaumnn.

dyHaameHTanbHbIM MOMOXEHUEM CO-
BPEMEHHOrO paunoHanu3Ma gBnsgeTcs
YHUBEPCASbHbLIA 3BOJIIOUNOHN3M - BCE
cobObITUS B YHMBEPCYME MPOUCXOAST 3a
CYeT NPUYMH, NpuHagexalmx camoMn
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Jloknag H.H. MonceeBa Ha 0gHOM U3 Hay4-
Hbix popymoB. 1980-e rr.

cucteme. CnepgoBatesnibHO, BCE NMPOMCXO-
OsLlmne B CUCTEME N3MEHEHUS (9BOIOLMS)
SABNSAIOTCA MPOLLECCOM camMoopraHmaa-
UM, YHMBEPCYM MOCTOSAHHO M3MEHSET-
cs. B aTOoM 1 ecTb CcyTb YHMBEPCANLHOIO
3BOJIIOLIMOHN3MA.

XapakTepusys 6uocdepHble npobne-
Mbl, Huknta Hukonaesuy Bbioenun cro-
COOHOCTb XMBOr0 BeLecTBa pPerynampo-
BaTb npoueccbl B 6uocdepe. OH BBeEN
NOHATME "CTEMNEHb U CKOPOCTb Hanpas-
NIEHHOCTM 3BOJIIOLUMOHHOIO npouecca”,
TPakTys 3BOJIOUMIO KaK M3MEHEHUS XW-
BOrO BELLECTBa, HA4YMHas OT BPEMEHU 3a-
poXxaeHus xn3Hm. CKOpOCTb MOXET WU3-
MEHSITbCA Ha pasHblX 3Tanax pasBuUTUs
6rnocdepbl. ECTb MexaHn3mbl, crnoco6-
cTBylOWMeE (MM He cnocobcTeyloWME)
cTabunbHOMYy pa3BuTUiD Buocdepsl.
MpumepomM MOXeT CNyXuTb rnobanb-
HbIA UMKN OBYOKUCK yrnepoga B Gmoc-
depe, Mopenb kKoToporo paspaboTa-
Ha aBTOPOM gdaHHow cTtatbn (A.M. Tapko
"AHTPOMNOreHHbIE U3MEHEeHUs rnobanb-
HbIXx BuocdepHbIX npoueccoB. Matema-
Tnyeckoe mogenupoanHue”, 2005). Mpwu
HeboNbWNX WHAYCTPUanbHbIX BblIGPO-
cax AByokucu yrnepoga B atmocodepy
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pacTeHnst B 9KOCMCTEMAX MOrnoLaioT ero
4acTb, 3TO Yepe3d MEexXaHU3M MapHUKOBO-
ro apdekra 4actmyHo cTtabununampyet
knumat 3eman (npuHumn Jle-Llatenbe).
Ho ecnu konnyecTBO yrnepona B atMocC-
depe CTaHOBUTCH CAULLIKOM OONbLLUM,
TO BUOTUYECKME NPOLLECCHI CTaHYT YrHe-
TaTbCs, MOraoLeHne ABYOKNUCHY yriepoa
B 9KocMcTemMax He OyneT cnpaBnATbCS
C nornoweHnem BbIBPOCOB, KNMmar cTa-
HET MEHSATbCH €eLle CUuilbHee - NPUHUMI
Jle-lWaTtenbe nepecTtaHeT BbIMNOJIHATLCS.
CornacHo Teopun H.H. Mounceesa, ye-
JIOBEYEeCTBO B CBOEM pPa3BUTUM nNepe-
XUNO OBE KPUTUYECKUX MepecTpOomrku
xapakTtepa CBOero passutusa (budgypka-
umn). Mepeas 6udypkaums npomsoLuna
B ManeonuTte u npueena K yTBEPXOEHMIO
cucTeMbl 3anpeToB - Taby (npexnge Bce-
ro, "He youin"). 3ta nepecTpoika npuse-
Na K BO3HUMKHOBEHWIO HPABCTBEHHOCTW,
TEM CaMblM YENOBEK MepeLlen Ha MnyTb
obuwiecTBeHHOro passutusa. BTopasa ne-
pecTporika npou3oLwna B HeonmTe, OHa
CBfi3aHa C pacLUMpPEHNEM 3KOSI0MMYECKOMN
HUWK Buaa homo sapiens 1 BO3HUKHOBE-
Huem 3emnepenus n ckotosoactea. Obe
oudypkaumm nvenn nnaHeTapHble MacLu-
Tabbl. Mo MHeHuio HukuTtbl Hukonaesmya,
cenyac 4enoBevyeCcTBO NOAOLLIO K HOBOW,
TpeTber NepecTporke Takoro Xe mac-
wrtaba, kak gBe nepsblie. OHa xapakTepu-
3yeTcsa UMBUIN3ALMOHHOW napagnrmom,
Korga OCHOBHOM 3ab0TOW nogent cTaHo-
BUTCS NpeogosieHne rnobanbHOro akono-
rmyeckoro kpmauca. naeHas npobnema
30€ecCb: "...noTepss BO3MOXHOU YyCTONYY-
BOCTU 6umocgepbl Kak LEeaoCTHON CUC-
TEMbI, 4aCTblO KOTOPOV Ternepb SIB/SET-
Cs1 4esloBe4eCcTBO. Pe3ynbtaTtoMm rotepu
CcTabunsibHOCTU HbIHELLIHEro KBas3uvpas-
HOBECHOIro COCTOsIHUSI OyaeT nepexon
6uocpepbl (Kak 1 BCIKOV HEJIMHENHOM
CUCTEMbI) B HOBOE 1 HEBEOMOE HaMm CO-
CTOSIHNE KBa3npaBHOBECUSI, B KOTOPOM
4eJI0BEKY MPOCTO MOXET HE 0oKa3arb-
ca mecta”. bnocdepa B pedynbrtarte aH-
TPOMOreHHbIX BO3OENCTBUI CENYac Haxo-
auTca B obnactu 6udypkauuu, noaTomy
- K KakoMy HOBOMY MOJIOXEHUIO PaABHO-
BECUS OHA NoMAeT - HemaBecTHO. o ero



MHeHWIo, yXxe K cepeanHe XXI B. aHTpO-
noreHHble HapylieHns 6uocdepbl MOryT
BO3PaCTV HACTOJMIbKO, YTO BO3MOXHO Ha-
pyLlieHne paBHOBecus Brocdepsbl 1 nepe-
X0A4, K oerpagaumm, Koraa 4enoBeyecTBO
HEe CMOXET CyLLEeCTBOBATb. JTO MOJIOXE-
Hue cBoero yyeHus H.H. Mowucees cuu-
Tan O4HMM U3 CaMbliX BaXHbIX.

Cuctemy 3anpetoB Hukuta Hukonae-
B4 MowvceeB Ha3biBas 3KOJOMMYECKUM
vMnepatneom. o 3TMM NOHMMAETCs Co-
BOKYMHOCTb OrpPaHWUYeHui, HaknagpiBae-
MbIX Ha 0eATENbHOCTb NI0AEN, HAPYLLEHNE
KOTOpbIX yXe B bnvxarne gecatuneTus
MOXeT 06epHyTbCS A 4YenoBeYecTBa
camMbIM/ KaTacTpopU4eCKMMm nocnencT-
BUSMMN. OCKONbKY SKONOrMYeCKUN Umne-
paTuB NPUBOAUT K HEOOXOANMOCTU U3Me-
HSTb CBOW OENCTBUS, TO OH HEen30exHOo
NOpOXAaeT HPABCTBEHHbLIN UMMEPATUB.
Mo mHeHmio H.H. Mounceesa, TpyaHenwas
3a/a4a 4yenoBeyecTBa COCTOUT B TOM,
4yTOObI MOHATH HPABCTBEHHbLI MMMNEepPaTmB
v "caenatb ero, nogo06HO TPaANLMOHHBIM
NPUHUNNaM HPaBCTBEHHOCTU, OCTOSIHU -
€M 4eJI0Be4eCcTBa, OCHOBOW MOBCEAHEB-
HOU XU3HW Jloaen”.

To 0OCTOATENbCTBO, 4YTO AEATENb-
HOCTb YesloBeka MOXeT npuBecT Guoc-
depy K TakOMy COCTOSIHMIO, B KOTOPOM
YyesloBEKY Kak BUAY HE HaOeTcs MecTa,
ABNSAETCA MNPUHUUNMANBHO HOBbIM MOHU-
MaHneM 6uocoepbl, OTANYHBIM OT MOHU-
MaHuna B.W. BepHaackoro.

OpHako BO3MOXHbIM pPe3y/ibTaToOM
3BOJIIOLMN YenoBeka 1 brocdepbl MoXeT
CTaTb HE TOJIbKO €€ pa3pyLUeHne, HO U Ne-
pexoa k Hoocdepe (H.H. MounceeB "He-
noeek n Hoocdepa”, 1990). Hoocdepa-
"Takoe cocTosiHne 6uocoepsl, Koraa
Pasym okaxeTtcss B COCTOSIHUM onpese-
JISITb ee uesieHarnpaB/ieHHoe pa3Butue”.
370 BO3MOXHOE (HO He 0ba3aTenibHO Oy-
ayulee coctosiHme uocdepsbl), OHO ABNSA-
€TCS HOBbIM, MPUHUUMNNANBHO OT/INYHbLIM
OoT noHumanua B.UN. BepHaackoro, KoTo-
pbIi cunTan, 4TO Nepexon YesoBe4yecTBa
K HOOChEpPE HEN3BEXEH.

BaXHbIM MNpakTU4ecKnM pe3yib-
Tatom pedatrenbHoctn H.H. Mowucee-
Ba cTana "agepHas 3uma”. 3HaMeHUTbIe

MPOrHO3bl "d0epHON 3uMbI™ OblIN MO-
JlydeHbl OOHOBPEMEHHO U HEe3aBUCUMO
ydyeHbiMn CCCP un CLLUA B 1983-1985 rT.
Co ctopoHbl CCCP aTa paboTta 6bina Bbl-
nosiHeHa B BbluncnutenbHom ueHtpe AH
CCCP B OTKpPbITbIX UM He3agonro Ao
atoro nogpasneneHuax. OHa cocToana
M3 OBYX CBA3aHHbIX YaCTeEN- KIMMaTu-
4YeCKOro U 3KOJIOTMYEeCKOro MoAenmpo-
BaHus. KnumaTtuyeckoe mMoaennpoBaHue
OblNO nNpoBeAeHo nong PykoBOACTBOM
B.B.AnekcaHapoBa, 3Kon0ormyeckoe-
non, pykosoactesoMm HO.M. CeupexeBa
n AM. Tapko. Ecnu 6bl HeckonbkKo net
no atoro H.H. MounceeB He co3pan atu
noapasgeneHuvs, To paboTtbl no "saep-
HOW 3MMe" Oblin Obl BbIMOJIHEHbI TOJb-
ko B CLLIA. MOXHO HE COMHEeBaTbCSl, 4YTO
B TOM Cily4ae OHM He nosy4nnm Obl rpaH-
OMO3HOro MUPOBOro pe3oHaHca. Hayu-
Hbl€ CBSI3U 1 TEXHOJIOMMU, NO3BONIMBLUVE
ObITb "Ha paBHbIX" ¢ y4eHbiMKn CLLIA B 3TOM

“H MOWUCEER"""

YEJIOBEK
1 HOOC®DEPA

O6noxka kHurnm H.H. MouceeBa "Yenosek
n Hoocgepa” (1990).
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Kapra rubenv pacteHnii Ha 3emne no cueHapuio "94epHON 3UMbI".

obnacTtu, 6bIM TONILKO B OAHOW COBET-
ckoli opraHu3auuu - B BLL AH CCCP.

B 1983 r. oBe rpynnbl y4eHbIX-KNnma-
Tonoros B CLLUA n B CCCP nonyunnu Ha
CBOMX MOOEeNnsix NporHo3bl pa3BepTbiBa-
HUS KPYNHOMAaCLLTAOHOW SAePHON BOVHBI.
MonyyeHHble pacyeTbl OKa3aiMCb BeCb-
Ma 6nmskmmun. B pesynbtate f4epHbIX
6oMbOapaMpPOBOK KPYMHbLIX ropoaos 6yaet
NnpeBbllLeHa KpUTnyeckass Macca BO3HMK-
LLUMX MOXAPOB, OHW CTaHYT FMraHTCKUMW,
BbICOKO B aTmocdepy B3JIETAT IMUraHT-
CKMe Macchl AbiMa 1 caxu. 3a ABe Hegenm
OHW pacnpocTpaHaTcs Ha Bce CeBepHoe
nonywapue, a 3aTeM 3a OBa Mecsaua -
Ha HOXHOoe, MepPeKpPOOT CONMHEYHOEe W3-
Nly4yeHne, B pesynbTaTe Npou3ongeT na-
neHne TemnepaTtypbl Ha 5-50° C. 3T1oT
addekT Hazgann "agepHas 3uma”, oHa
MOXeT ANnTbes Ao roga. Bmecte ¢ noHu-
XEeHNeM TeMnepaTypbl Ha OFPOMHbIX TEpP-
puUTOPUAX MPOU3OMAET UX 3arps3HeHue
pagnoakTMBHLIMU BELLECTBAMMU.
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Bcren 3a knumatnyeckumm nporHosa-
MU yyeHble CLLIA n CCCP nony4mnmn ako-
normnyeckne n gemorpadpudeckme. Pactu-
TENbHOCTb N XUBOTHbIA MUP HE BbIHECYT
PE3KOr0 M CUILHOrO MOX0JI04aHNsa 1 na-
OEHNS OCBELLEHHOCTU N 3HAYUTESIbHAs UX
nons nornmbHet. K aTomy BO3AeNCTBMIO O0-
0aBUTCS 3HAYUTENIbHOE OENCTBME pPaamo-
aKTVMBHOIO 3arpsidHeHunsl. Ha nocneBoeH-
Hol 3emne nogn, ecnm n ocTaHyTesl, TO
HEMUHYEMO NMOrmbHYT OT OTCYTCTBMS NUTa-
HUS 1 BbICOKOW pagmaumm. Oco3HaHue He-
MMHYEMOrO KPYLLEHUSI MMpa B pe3ynbTaTe
SO0EPHON BOVHbI MOYTM MITHOBEHHO MOTPSIC-
JI0 BCEX M MPOHUKIIO B Cepaua He TOJIbKO
YYEHbIX-CMEeUManncToB, HO U NPOCTLIX Ji0-
Oel CTpaH pa3BmUTOro Mmpa.

HeobbIKHOBEHHO 3HAMEHUTON dury-
poii1 B CBSI3N C aTUMK paboTamu cTan co-
BETCKMIA y4eHbin B.B. AnekcaHgpos, ero
npuriawanym Ha MHOXECTBO KOH(epeH-
LA, CUMMNO3MYMOB M Ha Apyrne Meponpu-
ATMS B pasHble CTpaHbl. Tak, [llanckas



akagemus Hayk npuriacuna yyYeHbix u3
CLLUA n CCCP Ha coBmMecTHOe 3acepa-
Hne B BaTukaHe, B KOTOPOM y4yacTBOBa-
nn akagemuk E.IN. Bennxos n B.B. Anek-
caHgpos. Ewe ogHM BaXHbIM COObITUEM
ctan su3ut B 1985 r. akagemuka H.H. Mo-
nceesa u B.B. AnekcaHgpoBa B BawmHr-
ToH (CLUA) no npurnaweHuio ceHaTopa
OnBapaa KeHHeaun; cobbiTeM cTano Bbl-
ctynneHne B.B. AnekcaHgpoBa B ceHate
CLUA c poknagom o "agepHol aume”. Mo-
cne ero BbicTynneHnsa 3. KeHHean nog-
YepkHyn, 4TO, COrnacHO pacyeTtam, Ta
CTpaHa, KOTopas HayHeT S4EepHylo BOM-
HY, HEMWHYEMO MNOrMOHET (OT CBOUX WK
YyXUX SO0EpHbIX yOapoB - 3To OyOeT He-
BaxHO). OH Takxe oTmeTun 6onblioe
3HA4YEeHME TOro, YTO pacyeTbl BOSMOXHO-
ro HaCTynneHus "aaepHOM 3uMbl” Nony4ye-
Hbl HE3aBUCUMO OPYr OT Apyra aMmepukaH-
CKUMW N PYCCKMMM YHEHBIMU, 1 fOBEPUE
K Takmum pesynbtaTtam 6osbLue.

K coxaneHuto, nocne atux cobbITUiA,
B MapTe 1985 r., Bnagnmmp AnekcaHgpoB
f6eccnegHo ncyes, 6yayyun npurnaleH-
HbiM B McnaHuio Ha KOHQEPEHUNID M-
pOB HesinepHbIX ropofoB. MNMpeanpuHATLIE
MeXAyHapoaHble MEPbI €ro PO3bICKa HU
K YeMy He npuBenu.

[MoM1MO COBPEMEHHOIO paLmMoHann3ama,
Huknta Hukonaesmd paspaboTan v cucte-
My NpegcTaBneHni 06 9SKOHOMUYECKOM By-
nyuiem mmpa n Poccunn. B cBomnx paboTax
OH NPEenBOCXUTUN BaXHeEWLLIne CBONCTBA
COBPEMEHHON rnobanusaummn, HasblBas
370 ABNeHne "Mmnpom Pax Americana”, nnm
"TpaHCHaUVOoHaNnbHOM Kopropaumen”.

BaxHenwen chepon aeaTensHOCTU
BO3HMKABLUMX TOrga TpaHCHaLWOHanb-
HbIX KOprnopauuii CcTano 3aBOeBaHue
PbIHKOB B CTpaHax mMupa, BblBO3 Kanu-
TanoB B Apyrve CTpaHbl U pa3BepTbiBa-
HMe TaM NPOM3BOACTBA CBOUX TOBAPOB;
B "BbIKQYMBAHUUN" N3 HUX CbIPbEBLIX U VH-
TennekTyanbHbiXx pecypcos. H.H. Mouce-
eB nucan B kHure "AroHust Poccumn. Ectb
n y Hee 6yaywee? MonbiTka CUCTEMHO-
ro aHannada npob6nemsbl BbiGopa™ (1996):
"CTouMOCTb Tpyada B pPa3BUBaIOLLUNXCS
CTpaHax MeHbluUe, [103ToMy Haubosiee
BbIrOAEH BbIBO3 Tyaa MpPOU3BOLACTBA

BbICOKOTEXHOJIOMMYHbIX U 3arpPsi3HsI0-
Lmx rnpou3BoAcTB. 3akoHbl 06 oxpaHe
npupoabl TamM MEHEE XECTKNE, N MOXHO
TPaTUTb MEHbLUE IEHEr HA O4YUCTHbIE CO-
opyxerusi. Kpome Toro, He Hago becro-
KOUTbCS O COXPaHEeHUW CBOWX Hebecko-
HEeYHbIX 3anacos”.

Hukuta Hukonaesud cyutan, 4To Mno-
CTENMEHHO NnoAuTUKa rocygapcTB BCe
B GonblUEeN CTeneHnm CTaHOBUTCS 3aBU-
CUMOW, Ha NepBOe MECTO B ynpasiieHnn
MWUPOM BbIXOOAT TPaHCHaUWOHasnbHble
kopnopaumn. OH nonaran, 4yto «...¢hop-
MUpoBaHWe TPaHCHAaLMOHaIbHOU Gu-
HaHCOBOV 3JINTbl BbIBOAUT Ha MEpPBbI
rnnaH, rnpexge BCero, ee coOCTBEHHbIE
KnaHoBble WHTepechkl. [ HUX npuHasg-
JIEXXHOCTb K TOW WIN MHOW HaLWOHAaJb-
HOCTu He urpaet ocoboi poan. OHN Xu-
BYT B CBOEM "HaAHaLMOHaIbHOM MUpe "».

OQHUM 13 HEOXUOAHHbLIX CTas BbIBOA
0 "ObSIBONIbCKOM Hacoce", crnocobceT-

Hukura Hukonaesu4
MoliCEER

Aronus Poccum

UusunuaaynoxHsie
paznomsi

Jkonorus
B COBPE@MEHHOM
Mupe

Cucrema «Yuureno»

O6noxka kHurn H.H. Mouceesa "Aro-
Hus Poceun. Ectb sin 'y Hee 6yaywee? [lo-
NnbiTK& CUCTEMHOro aHaam3a rnpobaemsl
Beibopa” (1996).
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BYIOLLEM "MEepeTeKkaHno” kanmTanos, Npu-
POOHbIX U MHTENNEeKTyalbHbIX PeCcypcoB
M3 pPasBUBAIOLLMXCHA CTPaH B pa3BuUThIE.
HH. MounceeB nucan B kHure "MwupoBoe
coobuwecTso u cyabba Poccun™ (1997):
"MupoBori xapakTtep COBPEMEHHOV
SKOHOMUWYECKONM CUCTEMbI O3HAYaerT,
B 4YAaCTHOCTW, 4YTO JIOKa/lbHbl€ 3KOHOMMU-
KU KOHLIEHTPUPYIOTCS1 B T€X CTPaHax, rae
o0OLeCcTBEeHHasl Mnpoun3BoANTESIbHOCTb
Tpyaa b6osiee BbICOKasi, rae BKIaAblBaTb
JAEHbrn 3J1eEMEHTapPHO BbIrOAHEN, rae pe-
CyPpCbl UC0Jb3YIOTCS 6osiee 3ppeKkTnB-
HO, rae Bbllle poJib uHTesanekra. Cob-
CTBEHHbIE Xe Kanutasibl 6eAHbIX CTpaH
Hen3bexHo yTekarT B 6osee 6naro-
roJly4Hbl€ CTPAaHbl. ITW CTpPaHbl CTAHO-
BSITCSI HACOCOM, OTKa4YuBaroLMM U3 OT-
cTasibiX CTpaH BCe Jly4llee, 4TO OHU
umeroT". Takum 06pa3oM, BOSHUKAET eLLe
0OHa, NoCTUHAyCTpuanbHas popma 3KC-
nayatauym oTcTasnblx CTpaH. Huknta Hu-
KOMlaeBM4y nucasn, 4To MUp TPaHCHaUUO-
HasNbHbIX KOpMopauuin NpuMBOAUT K BO3-
HUKHOBEHWID HOBOro TOoTanutapusma,
KOTOpbLIN: "...0yAeT HOCUTb obLerniaHe-
TapHbIVi XapakTep. 310 byner Toraamta-
pU3M COBEPLUEHHO HOBOro tuna. 5 ay-
Mato, 4TO HOBbIV TOTa/IMTapu3m He byaeTt
rOX0X Ha cpeaHeBeKoBbe. 3TO, cKopee,
byner ToTtanutapuam aHTUYHOro Tuna -
JAemMokpatusi criapTaHueB, KoTopasi obec-
rne4YnBaeTcss HULLEeTON u TpyAaMu WJio-
ToB". Tlog "nnotamn™ OH UMen B BMAOy CO-
BPEMEHHbIE Pa3BMBAIOLLINECS CTPaHbI.
OcobeHHO HecnpaBeaNMBbIM akage-
MUK cuYMTan To, 4TO rnodanusauus npu-
BOOUT K 3HAYUTESIbHOMY POCTY OTHO-
weHna boraTtbix K 6eaHbIM, cyuTad, 4TO
OHa yBeNMYMBAET paccfioeHne oobLle-
ctBa. lNpn 3TOM OH NpenckasbiBas, 4To,
MOCKOJNIbKY rnobanmaauusa HyXxaaeTcs
B YBEIMYEHUN €MKOCTU PbIHKOB, TO Oora-
TbiM CTpaHaMm npuaeTca BkJo4YaTb 6en-
Hble B CBOW "TOproebin” 0BOPOT, a and
3TOro noTpebyetcs yBenmumeaTtb "GoraT-
CTBO" 6eaHbIX cTpaH. porHo3 okasancs
BepHbIM: nocne 2002 r. camble 6egHble
CTpaHbl CTanuM pas3BuBaTbCAa ObiCTpee.
Benuumna otHoweHnsa BBl Ha gywy Ha-
CeNieHns1 B CTpaHax C BbICOKMM O0XOA0M,
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Mo CPaBHEHMIO C CaMbiMy 6eaHbIMM ("Hau-
MeHee Pa3BUTbIMK CTpaHamMn”, rno TepMu-
Honorum OOH), HaunHaa ¢ 2002 r., yxe
k 2015 r. ymeHblwmnace ¢ 24 oo 18; tem
HE MEHEe OHU MO-TMPEXHEMY OCTalTCH
6enHbIMN. ABTOP CTaTbUl OMPEenenu, 4Yto
€CTb HECKOJIbKO MEXaHMU3MOB, KOTOpble
y>Xe MHOro net "coxpaHsT 6egHOCTb”
B CaMblXx OeaHbIX cTpaHax Mupa (06 3TOM
yntanTe B kHure A.M. Tapko "O HacTos-
wem 1 oyayuwem Poccum n mnpa”, 2016 1.).

Otmetum, yto H.H. Mouncees He npu-
haBan "OpbsiIBOSIbCKOMY Hacocy™ abcomoT-
HOro 3Ha4veHua. K HacToquemMy BpeMeEHN
HEManoMy KONMYECTBY CTpaH yaanochb
(vnn ypaeTcs) BbIpBaTbCA U3 "ObABOJIb-
CKOro Hacoca", 9KOHOMWKN Takux Obl-
CTpO passuBatowmxcsa ctpaH B OOH cein-
yac HasbIiBaloT "BcnnbiBalowmmMmn”. Cenvac
37O, Hanpumep, - banrnagew, Mana, WH-
ansa, Kambopgxa, Jlaoc, MNMaHama, CynaH,
LLIpn JTaHka, 9dwmonus. CpeaHuii npupocT
BBI1 Ha aywy HaceneHns B 9TUX CTpaHax
B TeyeHme 2011-2015 rr. konebanca ot
5,0% pno 7,3% B roa.

"oBOpS 0 pa3BuTMK COBPEMEHHON Poc-
CuUK, HeOBXOAMMO MOHATH MPUYUHY rMbe-
N KPYLEHUA COBETCKOMN CUCTeMbI. Hu-
kmta Hukonaeesud, MO MHEHMIO aBTOPA,
OYEHb TOYHO HasBan FMABHYIO MPUYNHY
Kpaxa COBETCKOWM CUCTEMbI: OHA COCTOS-
Nla B HEXM3HEecrnocobHOCTN Lenn 3KOo-
HOMWYECKOWN CUCTEMbI U METOO0B [0C-
TUXEeHNa 3ton uenn. B kHure "AroHus
Poccuun. EcTb nin y Hee Byayuiee?” oH nu-
can: "B CoBeTCKOM COI03€ r/1aBeHCTBO-
Basio CTPeM/IeHNe Ppeasin30BaTb WAEK
"eanHoro 3aBoga” (MOew MOJSHOCTbIO
LLEHTPa/IM30BAHHOIO YMpPaB/IEHNSA 9KO-
HOMWKOW - NpyMeY. aBTopa cTaTtbu), TO
€CTb MNOAYUNHUTbL BCIO AESITEIbHOCTb HE-
Koevi eaunHoV Lenun -3aaa4a B rpuvuHLUU-
ne yronunyeckas! Otcioga nonbiTka rpe-
BpPaTUTb HarpasJsioLne BO3AEVCTBUS
B HEKylo cuctemy yrnpasrieHuvs. Touy-
Hee - abCoOJIOTHOro IJ1aHUPOBAHUS; TO
€eCTb peanu3oBaTb WAEI, YTOMUYHOCTb
KOTOPOU MoHuMmasn obou crneumaanct
B ob6nactu knbepHeTUkn n nHdopmMmaTy-
kn". Takxe: "HecmoTps gaxe Ha TO, 4TO
B KaKou-TO MOMEHT (Ha Kakoe-To BpeMsi)



Mbl cAenaancb BTOPOU 3KOHOMUYECKOU
Y BOEHHOU AepxaBou Mupa, Halla cu-
cTema bbina obpeveHa”. B 1980-x rr. nc-
4ye3nu nocrnegHve Haaexabl Ha To, 4TO
napTUNHOE PYKOBOACTBO CTPaHbI NMOWMET,
YTO CTpaHa MAET K paspyLUeHnio 1 nNpea-
NnPMMeT Mepbl MO BbIXWBAHUIO CUCTE-
Mbl. H.H. Mouncees npuBeTtcTtBOBan ne-
pecTporiky, HadaTyio M.C. N'opbayéBbiM
("nepectporika cuctembl Gblia HEOOXO-
AammMa’), xoTa noHMmars, 4To MeToabl cna-
CEeHUsl paspyLuailoLLLerocs cTpos Obiv He
camMble nogxoAsiume.

Hukunta Hukonaesuy B koHuUe 1990-x rT.
BMOEN €OVHCTBEHHbIN NyTb (3TO TOT
nyTb, N0 KOTOPOMY OaBHO MAOYT pas-
BUTble CTpaHbl) Bbixoga Poccuun ums
npeacTosLero 3KOHOMNYECKOro Kpu-
3mnca 1 nepexoga B "pas3Butbie” cTpa-
Hbl - B CTa4uiO Pas3BUTUS BbICOKOTEX-
HOJSIOMMYHbIX NPOU3BOACTB, COXPaHEHUS
1 pa3BUTUA BCe eLle nepenosbix pyHaa-
MEHTaNIbHOW 1 NPUKNAAHOM Haykn 1 00-
pazoBaHua. H.H. MownceeB nnucan B KHU-
re "BocxoxaeHun Kk pasymy” (1993):
«Poccuss He cMOoXeT "noAHSATbCS C KO-
nleH” 6e3 pa3BUTHS BbICOKUX TEXHOJIO-
rmvi. I Hago noBepuTb B UHTEJI/IEKTYa lb-
HbIVi IOTeHUMasn Hapoaa, kotopsiv 3a 10
r0C/IEBOEHHbIX JIET, Ha4aB C HYyJs, KOr-
Ja cTtpaHa Oblna B pa3BajiHax, Korja
npuxoausiockb rnaxatb Ha KOpoBax, Cy-
mMes1 OBlafeTb SAEPHOV SHeprvev, 3a-
nycTUTb B KOCMOC CIYTHUK U CAenaTbCs
BTOPOV HAyYHO-TEXHUYECKON AepXaBovi
mupa... CeroaHs ctaBka Ha HOBbIE BbIC-
wmne TexHosorun. [NoaTtomy Ta crTpaHa,
CYMEET CcoxpaHuTb obpa3oBaHue, obe-
crieYnTb pasBuUTUE HayK B crieadyioLiem
rokoJsieHnu, 6yaeT Brepeamn».

Y4yeHbln rnyboko nepexuBan paspy-
LeHne rof OoT rofga YHUKaNbHOro Hayu-
HOro M MHXEHEPHOro NoTeHumana cTpa-
Hbl, CUCTEMBI BbICLLEr0 0OPa30BaHUSA, OH
nncan: "Beab paspylieHne rnpoucxoant
oyeHb BbLICTPO, a BOCco3AaHue, B CIy-
4ae rnoBopoTa fnoJIMTUKU CTpaHbl, 6yaet

H.H. Moucees. 1990-e rr.

MeasIeHHbIM, 3ariMeT B J1ydlleM CJry4ae
aecarnnetus”.

B cBoux kHurax Hukmta Humkonaesuy
He AaBan pekoMeHaaumii No ganbHenwe-
My 3KOHOMMYECKOMY NyTn Poccum vnm no
BbIXOZY €€ N3 COBPEMEHHOI0 KpU3nca, HO
Bblpaxan 0O0CHOBaHHYIO Hagexny, 4To
y Poccuu moxeT GbITb XOpoLlee 3KOHO-
Muyeckoe byayliee.

B 3akfnwyeHnme npusBenem cinosa
H.H. Mouceesa n3 ero kHurmn "CoBpe-
MEHHBbIN paumoHannam” (1995), B KoToponi
3BYYUT OOHOBPEMEHHO M Npeaynpexne-
HMe, u onTuMuam: "MHe xodetcs Ha-
3BaTtb XX B. HEe BEKOM KatacTpo®sbl, Kak
MHOrJa ero HasbiBaioT, & BEKOM rpeny-
npexaeHuvsi. CobbiTUSS HbIHELLIHErO BEeKa
rMo3BOININ HaMm 3arsissHyTb 3a ropu-
30HT - Mbl yBUAEAN JINLO PEaslbHOCTH,
KOTOpasi HaC MOXET oXuaaTb -0XuaaTb
Hac BCEX, BCE 4es10Be4eCTBO. 5 ybex-
JAEH B TOM, 4TO MUD UAET K PaLMOHaslb-
HOMy O6LLUEeCTBY, B KOTOPOM, rpv BCEM
MHOroUBETUI MNaanTpPbl KyabTyp, HeoO-
xoammoro asis obecriedyeHuss Oyayle-
ro YesnoBeky, yTBepanTcs eaAnMHCTBO 6e3
HaLMOHAa/IbHbIX PaHUL, HaLMOHaIbHbIX
rnpaBUTEsIbCTB U KOHGPOHTaLmn".
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Huopmauyus

"OOYH": KPMOBYNKaAHU3M
Ha Llepepe

OnHa u3 0ocoOeHHOCTeM
MOBEPXHOCTU KapJaMKO-
Boii muaHeThl Llepepn (nua-
MeTp 963 KM)-sipKue MsITHa
B KpaTepax 0JU3 CEBEPHOIO
Y 10XHOTO mojtocoB. Hampu-
Mep, B CeBepHOM IMOJTYIIApUM
Llepepsl, B LIeHTpEe KpaTepa
Okxatop (Occator) nuame-
TpoM 92 KM U r1yOuHOM 4 KM
00HapyXeHO caMoe sIpKoe
nsaTHo (anbbeno Bbuime 0,5)
mocjie aHajluM3a CHMMKOB,
monydyeHHBIXx AMC "Jloyn"
("Dawn"; 3emns u BcenenHas,
2015, Ned, c. 102; 2015, Ne 5,
c.I10; 2017, Ne 1, c. 96-98).
Kpartep Ha3BaH B 4eCTh pUM-
cKoro 0oxectBa 60poOHOBa-
HUS, TOMOIIHUKA OOTUHU
ypoxas u rogoponus Lepe-
pul. CBeTyioe MATHO B IICHT-
pe Kparepa IMOJYyYWJIO Ha-
3BaHue "¢dakyna Llepeanmii”
(Cerealia Facula), a rpymn-
IMa TATeH BOCTOYHee - "(a-
Kyael Bunanuit" (Vinalia
Faculae); oHu yTBepXaeHBI
MAC 26 Hos10ps 2016 1. Yye-
HbI¢ MIPUIIIN K BHIBOIY, YTO
B KpaTepe B TECUYCHME IJIM-
TeJbHOTO BpeMeHH (M 0 CUX
1Op) MPOMCXOIIT M3BEPXKE-
HUS MMOAMOBEPXHOCTHBIX CO-
JIEBBIX PacTBOPOB, COCTO-
SIUX U3 OOBIYHON COMBI
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Camasi spkas obnactb Ha aHe kpatepa Okkatop (BBepxy)
Ha Llepepe, Bbigensiollasics cpeau OKPyXalolero TeMHO-
ro naHgwadgta. B kpatepe npoucxoasT rnpoLecchl KpMoBYJi-

kaHn3ma. CHumMok nosyqeH 18 Hosiops 2016 r. AMC "[loyH’

¢ pacctosiHus 1480 km ot Llepepbi. doto NASA/JPL.

(kapOboHaTa HaTpus), KOTO-
pble 00pa30BaIMCh U3 BOIBI.
Kunxas Boma ocTamach npu
MCIapeHUH JbIOB (OHU TIpe-
BPaTUJIKCh B BOLY B pe3yJib-
TaTe ymapa, oOpa3oBaBIIECTO
KpaTep), KOTOpble HaXOmSATCS
mox cioeM rpyHta. Ham msr-
HOM OBLI 3aMeYeH MOSIBIISIO-
HIMIACS ¢ yTpa TyMaH, OH 3a-
MOJIHSJI, MOPOM, MOJOBUHY
KpaTepa, 10 ero Kpas.
Kpatep Oxkkatop o06pa-
30BaJics B pe3ylibTaTe Majie-
HUS MeTeopuTa 34 MJIH JIeT
Hazan. Martepuan B Kpatepe

COCTOMUT U3 OTJNOXEHUN MHU-
HepalbHBIX COJieil 0co00TO
KJlacca MU HEpaJbHBIX COJEN,
MX BO3PACT OKOJIO 4 MJIH JIET,
npuMepHo Ha 30 MIH JeT
MEHBIIe, YeM BO3pacT caMo-
ro kpatepa OKKarop.

Lepepa crana Onuxaii-
muM K ColHIy HeOECHBIM
TeJoM, Tae 3aduKcupoBaHa
HeJIaBHSSATEONOTHYeCKasIIes -
TEJbHOCTh U KPUOBYJIKAHM-
YeCcKasd aKTUBHOCTD.

Ilpecc-penus
NASA, JPL,
23 mapma 2017 e.



Hnpopmavuus

Cnepnbl rUraHTCcKoro
HaBogHeHua Ha Mapce

EBponeiickas AMC "Mapc
Axkcnpecc” 4 mapra 2017 .
ciejiajla CHUMOK OJIHOU W3
CcaMbIX KPYMHBIX CeTed Ka-
HaJIOB OTTOKAa Ha MOBEpPX-
Hoctu KpacHoil miaHeTHl.
Cuctema kaHajnoB JloTMHBI
Kacait (Kasei Valles) - ca-
Mas KpynHasi Ha PaBHuHe
Xpuca (Chryse Planitia), ona
MPOCTUPAETCS MPUMEPHO Ha
3 ThIC. KM OT CBOEI0 MCTOKA,
Haxogsuerocs B KanboHe
9x0 (Echus Chasma) u ne-
Kallero B pailoHe 3KBaTopa,
K BOCTOKY OT OTPOMHOU He-
poBHOI BynkaHuveckoir O6-
nactu Tapcuc, unu ®Papcu-
na (Tharsis Bulge), u 4yTh
ceBepHee CUCTEMBl KaHbO-
HoB JlonuH MapuHepa-ao
CTOKa, PaCMOJIOXEHHOI0 Ha
OOIIMPHBIX paBHUHAX XPU-
ca. KomOuHanusBy1KaHu3-
Ma, TEKTOHUYECKHUX TIpolLIeC-
COB,CXJIOTIBIBAHUSIPA3JIOMOB
unpocenanus nopos s O6mna-
ctu Tapcuc mpuBeaU K Hec-
KOJbKUM MaCIITa0HBIM BbI-
X0JlaM Ha TTOBEPXHOCTb TPYH-
TOoBBIX Bol M3 KaHboHa Dxo
3,6-3,4 mapn jeTr Hasan.
OTH ApeBHUE HABOIHEHUS

Hnopopmauyus

"HOHOHA":
naTHO Ha lOnuTtepe

27 mapta 2017 r. AMC
"lOHona" ("Juno"; 3amyiieHa

Cuctema kaHanos LonuHel Kacavi (Kasei Valles) Ha PaBHu-
He Xpuca (Chryse Planitia) co cneaamy ApPEBHEr0 KPYNHO-
ro HaBoaHeHuns. CripaBa BBEpPXY pacriosioxXeH 25-kMm kpatep
Byctep (Worcester Crater) ¢ "0cTpoBOM" 13 ByjIKaHU4E€CKO-
ro BelyecTBa B LiEHTpe. B cepeauHe BuAaHbI kaHasbl v 00-
PbIBbl, 06pPa30BaHHbIE MOTOKaMU Tasno BoAbl. CHUMOK ro-
nyd4eH 4 mapta 2017 r. ¢ nomotbio AMC "Mapc 3kcripecc”.

®oro NASA/JPL.

OCTAaBMJIM Ha IMOBEPXHOCTHU
MJaHEeTHl CleIbl, OHU €CThb
u mo ceit meHn. KomOuHa-
LU BYJIKAHUYECKUX, TEK-
TOHUYECKMX U APYIHX Te-
OJIOTUYECKUX TIPOLECCOB
B pernoHe ®apcuia mpuBe-
Jla K HECKOJIbKUM TJ006ab-
HBIM HaBogHeHUAM KaHBO-
Ha DX0: OH BIIOCIEACTBUU
3aTonuya o6nactb JOJUHBI
Kacoii. [TnaHeTosoru Hauiu
HECKOJIbKO 3PO3MUHBIX CJIO-
€B, YTO T'OBOPUT, BO3MOXHO,
0 CIy4HMBIIEMCSI 31eCh KOT-
na-to HaBogHeHUU. OHU cYn-
TAIOT, YTO XKUAKas BOAA MOT-
Ja cylmecTBoBaTh Ha Mapce
He Bcerna, a JUIIb STU301-
yeckd. I1OTOKM BOABI MOTJIH

5 asrycta 2011 r.) mpubbi-
Jla Ha opbuty Bokpyr lOmu-
tepa 4 wuiong 2016 r.; 3em-
g u Bcenennas, 2016, No 5,
c. 40) u comepmuaa ms-
TBIA TIPOJIET CO CKOPOCTHIO
57,8 km/c Ha BbicoTe 4400 KM
Hax oOnakamu lOnutepa.

“mpopblBaTh’ TUTAHTCKUE
KaHalbsl Ha Mapce u obpa-
30BBIBATh BPEMEHHBIE OKea-
HBI U 03epa, He 3aMep3aBIlue
MUJITAOHBI JIET.

Ha cHumke 3ameuar-
neH 25-km kpatep Bycrtep
(Worcester Crater), pa3Mbl-
THI TIOTOKaMHU BOJIBI, TPOTE-
KalIIMMU MHMO HEro B Te-
YeHME HECKOJIbKUX COTEH
MUJUIMOHOB JieT. M3Bepruy-
THIi MaTepuas BHYTPU Kpa-
Tepa oOpa3oBajq HebOJbIIOE
MjaTto, BOKPYT KOTOPOTO
TPYHT 3POAUPOBAJ MOA AEi-
CTBHEM IOTOKOB BOJIHI.

Ilpecc-peaus
ESA, NASA,
5 mapma 2017 e.

B teueHue mposera Bce BO-
ceéMb HaYYHBIX UHCTPYMEH-
ToB "lOHOHB" "cobOupanu"
JNaHHbIE O CTPYKType CJIOEB
00/1aKOB U TPOUCXOISIIUX
B HUX TOJSPHBIX CUSHU-
SIX JJS TOTO, 4YTOOBI Tay0-
e MOHSATh MPOMCXOXIEHUE
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MJIaHeThl, €€ YCTPOMCTBO,
CcTpoeHUue aTMocdepsl U Mar-
Hutochepnl. Haxomsice Ha
paccTosiHUU B 14,5 ThIC. KM
or moBepxHocTu IOmnurepa,
oHa cdororpadupoBasa OIuH
U3 MHOXECTBA €ro MOIIHBIX
yparaHoB — bojbIiioe TeMHOe
NATHO, IMOABIAOIICECCA U UC-
ye3aloliee ¢ MepuoaoM B He-
CKOJIbKO MecsileB (cM. cTp. 3
00J10XKH, BHU3Y). OHO OT/IU-
yaeTcsl oT boawmoro Kpac-
Horo IlsiTHa Tem, 4TO pacro-
Jjaraetcs BOJM3U CEBEPHOTO
nontoca lOnutepa. I'poman-
HBII BUXpPb pa3MepaMu

Hupopmauus

"KaccuHu": CHUMKM
cnyTHuKoB CaTypHa

OnuH U3 MaJlblX CIYTHHU-
koB CarypnHa Ilan (20,8 x
x 31,4 x 34,4 xM) cBoeil npu-
yyaJInBOi GopmMoii MOXoxX Ha
nejJbMeHb (MM KJIELKY) Ha
HOBBIX ¢oTorpadusx, Imo-
nydyeHHbIX 7 Mapta 2017 1.
¢ nomoubio AMC "Kaccu-
Hu" ("Cassini") Bo Bpems
CONMXEHUST D0 PacCTOSTHUS
24572 xM. CnyTHuUK-"na-
ctyx" (unu "nbuiecoc") [Nan
IBUXETCS BHYTPU AeJIeHUS
DHKe BHEIIHEero KoJblia A;
BO3JEHCTBYsI CBOE rpaBUTA-
nuei, oH "oyuiaer" OKpecT-
HOCTU COOCTBEHHOU OpOu-
Thl OT 4acTull Kojpua. [lan
coBepuaeT 0O00POT BOKPYT
CartypHa 3a 13 u 48 MuH
1 TTOCTOSIHHO O0palleH K Tjia-
HeTe OJHOU CBOEl CTOpO-
Holi. B 1ieHTpe nucka 3ame-
YeHa BBINYKJOCTh, M0 KpasiM
ero "omosichiBaeT" TJIOCKUI
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MoyTu ¢ 3eMJIIo - 3TO CHU-
creMa aTMoCGhEepHBIX Ta30B
C BBICOKUM OaBJICHUEM, 9KBU -
BaJICHTHAasI3€e MHBIMAHTUIIUK -
nJoHaM. B okpyxamomux
MITHO o006JaKax IIPOMCXO-
IAT TypOyJeHTHBIE SIBJIEHUS,
BO3HHUKAIOT IMosica U 30HBKI,
yXonasiiue ri1yooko B HUX-
HUE CJIOU TJIAHETHI.
"lOHoHa" Haxomuiaach Ha
BBITSIHYTOW OpOUTE BOKPYT
IOnutepa ¢ mepuogom obpa-
meHuss 53 cyT, cieaypolice
cOMuXeHue C MIaHeTON-TH-
raHTOM cocTosiioch 19 mas
2017 r. HayyHasg rpymnma

rpebeHb. YUueHble Mpeanoia-
raloT, 4T1o "rpedeHb" oOpa-
30BaJICS U3 YACTUIl KOJbIIa A,
3aXBAYCHHBIXIIPUTAXKCHU -
em Ilana. Cuumku IlaHa BBI-
MOJHEHBl C CaMOTro 0Jiu3-
KOTO pacCTOSIHUS, OHH
IIOMOTYT IIOHATH €ro npouc-
XOXJIEHUE U Te0JIOTUUEeCKUe
0COOEHHOCTH.

Ha nporsaxeHnuu mociuen-
HEro JC€CATUIECTUSA C IIOMO-
mpio "KaccuHu" OTKPBIT BbI-
COKUM YPOBE€Hb aKTUBHOCTU
0JIM3 I0XKHOTO IIOJIIoca Jie-
nsgHoro cnyTHuka CartypHa
DHuenaga (496,6 x 502,8 x
x 513,2 kM), TOe pacmojoxe-
Hbl TEIJIbIe PAacCCEJMHBI, U3
KOTOPBIX BBIPBIBAIOTCST (POH-
TaHbl BOJAbl; OHU CBUACTCJIb-
CTBYIOIIIME O HAJIMYUU Y DH-
1ejiaga MoANOBEPXHOCTHOTO
MoOps, coaepxkaliero 0oJb-
1oe KOJMYECTBO pacTBO-
PEHHOIW TMOBAapeHHOU coJyiu
u combl. U3BepxKeHUSs Teli-
36pOB TNPOUCXOOAT TION
NeWCTBUEM TpaBUTaAlLUU
CaTtypHa, BbI3bIBAIOLIEH PU -
JUBHBIE AedopMaLlud DHIIE-
naga. PesynbraThl uccieno-
BaHUAd B MUKPOBOJHOBOM
IMarna3oHe I0XHOTOo IoJoca

"FOHOHBI" TIpOMOJIXaeT aHa-
JU3UPOBATh JaHHBIE €e Tpe-
OBIAYIIUX TIPOJETOB Ha MU-
HUMaJbHOM PacCCTOSSHUU OT
TUIaHEeThl. YXe yIaJloch ycTa-
HOBMTb, YTO MAaTHUTHOE TI0JIC
IOnutepa u ero mojsipHbIe
CUSIHMSI HAMHOTO CUJIbHEE,
YyeM IMpearoJiaraioch mepBo-
HavaiabHO. B TeueHue Oau-
xaimux yger "HOHoHa" Oy-
JIEeT TBITaThCSI OMPEAEIUTh,
ecth 11 y Onurepa TBepmas
MOBEPXHOCTD IO CTOJb TOJI-
CTBIM 00JIaUHBIM MOKPOBOM?

Ilpecc-peauz  NASA,
28 mapma 2017 a.

DHIeaana mokasaau, YTo TaM
BBIEJII€TCS TEIJIo Ha 00-
M PHOM MJIoIaau Ha TJyou -
HE BCEro JUIllb B HECKOJIbKO
METPOB IOJ MOBEPXHOCThHIO.
Hab6nionaemas TenaoBas aHO-
MaJiusg oCOOEHHO BhIpaxkeHa
B palioHe Tpex TIeojioruye-
CKUXCTPYKTYp,HalTOMUHAIO-
HIMX 3HAMEHUTBIC "TUTPOBBIC
noJjiocel" DHIENaga U OTJIU-
YaIlMecs OT HUX JUIIb TEM,
YTO OHU B HACTOsAIIee BpeMs
He akTuBHBI. Celiuac ycTa-
HOBJICHO, YTO TOJA €ro Ko-
poii, Ha TJIyOMHE BCEro JUIIb
B HECKOJIbKO KHJIOMETPOB,
HaXOJUTCS pe3epByap C XU~
KOU BOJOW.

B depane 2017 r. Jlabo-
paTtopueii peakKTUBHOIO JIBU-
xeHusi NASA (JPL) 6biiu
MpeaACcTaBIeHbl MMOCICIHUE
¢otorpapun mopeit Tura-
Ha (muameTp 5152 kM), cIIyT-
Huka CarypHa. Ha cHum-
Kax, CAeJaHHBIX C TTOMOIIbIO
AMC "KaccuHu", 3aMedeHBI
B YIJIE€BOJAOPOJHBIX MOPSIX
OTUYETJVBBIE 00pa3oBaHU
"nmy3bIpYaThiX (POHTAHOB" U3
azora. Cnenuanuctel NASA
0XapaKTepu30BajlMl 3TO SB-
JileHHue TakK: Kak OyaTo Mops



u o3zepa TuraHa, B 3aBUCH-
MOCTH OT HUX TeMIeparty-
pHI, "BABIXaIOT" M "BBIABIXA-
fot" azor. CamMoe KpymHOE
Mmope Ha Twutane - Jlures
(Ligeia Mare) - comepxa-
mee yrieBOJOpoaHbIe 00-
JoTUCTHIE Oepera; 3TO -
9K30TUUYECKOE JHO U3 CIIU-
3UCTBIX A30TUCTBIX COEIM-
HEHWUii, cocTosmee (BMECTO
BOMIBI) MOJHOCTHIO M3 MeTa-
Ha.3arago4YHBIMU OCTPOBAMU
B BOJOEMax OKa3ajlucCh Ipo-
MagHble(DOHTAHbBI, BEIPHIBAIO -
IUecs U3 MOPCKUX TIYOWH;
OHM 00pasylTCs B pe3ylib-
TaTe CMEIIMBAHUS MeTa-
Ha M 9TaHa W MPOSBISAIOTCS
B BUIE AOXIEBBIX OCAIKOB
WJIV TasTHUSI 3TAHOBBIX JIbIOB
Ha gHe Mops. biaromapst BbI-
MajeHUIO JOXIeW U mepena-
Iy TeMmIepaTyp B BomoeMax
TurtaHa, MOCTOSHHO OyAyT
MPOUCXOIUTH TaKKe "Ty3bIp-
YyaThle U3BepKEHUS", HAMO-
MUWHAaIOMKE CYIY.

C uwnasa 2004 r., kor-
na AMC "KaccuHu" BeITIIIA
Ha opb6buty Bokpyr Caryp-
Ha, cTaHuus choTorpadupo-
Balla MU uccliegoBaja Bce 62
CTMYTHUKATIIAHETHI-TUTaHTA.
B anpenie 2017 r. oHa mpucty-
MTHJTa K BBITTOJTHE HUIO 3aKITIO -
YUTENBbHBIX OMEepaLnii cBOCH
MUCCHMU: clenana 22 BUTKaA
Ha opOuTax, MpoJeTalInnx
MEXIY BEPXHUMU CIOAMU
ob6jakoB CaTypHa 1 ero BHYT-
PEHHUM KOJIbILOM. 15 ceHTs0-
psa 2017 r. "Kaccunu" oyner
HaMepeHHO HalpaBJieHa B aT-
Mocdepy CatypHa misa 6e30-
MacHOTO YHUUYTOXEHUS, UC-
KJTI0YaroIero BO3MOXHOCTb
CJIy4aifHOTO 3aTpsI3HEHUS TO-
BepxHocTu TurtaHa (uim OH-
1enana) MUKpoopraHu3MaMu,
3aHECEHHBIMHU C 3eMJIH.

Ilpecc-peaus
NASA, JPL,
16 mapma 2017 e.

CnytHuk CatypHa [laH, noxoxwii no ¢opme Ha "nesbMeHb”.
B ueHTpe aucka pacrosioxeHa BbinykJOCTb, 0 KpasMm ero
OrnosiICbIBAET MIOCKWI rpebeHb. CHUMOK MosydeH 7 mMapTa
2017 r. ¢ nomoLbio AMC "KaccuHun™Ha pacctosiHim 24572 km
ot NaHa. ®oto NASA/JPL.

YrneesogopogHoe mope Jlvres Ha TutaHe € OCTpoOBamu
B Buae "ny3bip4atbix ¢pOoHTaHOB". CHUMOK rnosnyd4eH 17 ¢es-
pans 2017 r. ¢ nomoLybio AMC "Kaccunu”. @oto NASA/JPL.
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JTroou nayku

Bepauep dbroa Bpayma -

YUHEHBIM M YeJIOBEeK
(K 105-JIETUKO CO AOHS1 POXXOEHUS)

OTtmevasa B atom rogy 110-netHui
lobunen eHepanbHOro KOHCTPYKTO-
pa pPakeTHO-KOCMUYECKOM MPOMBbILLIEH-
HocTn CCCP Cepres [lMaBnoBuya Kopo-
NéBa, yMECTHO BCMOMHUTb BblAAtOLLErOCs
HEMELLKOro Y4EeHOro 1 KOHCTPYKTOpa pa-
KETHO-KOCMMWYECKOM TexHUKn BepHepa
¢doH BbpayHa, KOTOpbIM OKasan Ha Hero

BepHep ¢oH bpayH B cBoem kabuHe-
Te - aupekTopa KocMu4eckoro LeHTpa
um. [x. Mapwanna B XaHtcsunne. Cne-
Ba -MakeTbl PaKeT ero KOHCTPykumn. 1966r.
@oro nybnukyercs ¢ paspelueHns NASA.
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BECbMa 3Ha4YMMOe BnnsiHue. B. ¢oH BpayH -
co3paTenb nNepBo B Mupe OGannu-
cTnyeckoi pakeTol A-4 ("®Pay-2"), oguH
13 NMMOHEPOB PAKETOCTPOEHUS U MUPO-
BOI aCTPOHABTUKK, pa3paboTynk amepu-
KaHCKOIM Kocmuyeckor nporpammbl "Ca-
TYpH-AnonnoH", obecneymBLIEN BbICAOKY
yenoseka Ha JlyHy. O HEM HanMcaHo MHO-
ro KHWr, cTaten (Hanpumep B 3emne v Bee-
nenHon, 2002, N2 6), cosaaHbl GUIbMbL.
BepHep ¢oH BpayH (Wernher von
Braun) poawnnca 23 mapta 1912 r.
B r. Bupauue (l'epmaHuda) B cembe, npu-
Haanexawen K CTapuHHOMY MPYCCKOMY
apuCTOKPaTUY4EeCKOMY poay, 1 yHacneno-
BaN TUTYN "dpainxepp” (6apoH). Ero oTeL,
6apoH MarHyc ¢oH BpayH (1878-1972),-
ObIBLUMI 3aMeCTUTENIb pelxckaHuepa,
npencenatens npaesuTenscTea Boctou-
Hoi Mpyccun n pupektop PelxcbaHka,
Obl1 MUHUCTPOM CENIbCKOro X0391cTBa
B npasutenbcTee Belimapckon pecny-
6AMKK - OONr0 OCTaBajiCs BAUSATENb-
HbIM NTMLOM B OOLLIECTBEHHOW XN3HN ['ep-
MaHuW. B reHeanorum ero matepu, ImMmu
doH Keuctopn (1886-1959), obe nuHUK
NpeakoB BOCXOOMAN K KOPONEBCKUM Ce-
MbsIM; HekoTopble Guorpadbl ynomMuHa-
0T naxe Piopuka Hosropoackoro n Bna-
onmupa Kpectutens. B cembe, kpome
BepHepa, poaumnuch OpaTbs 3UrMyHA,
n MarHyc. BepHep nosiy4mn apucrtokpa-
Tnyeckoe obpasoBaHue, cBoOOAHO Bna-
nen GpaHLy3CKUM 1 aHMMNCKNM S3blKa-
MW, C PaHHEro Bo3pacTa Hay4ucs urpatb
Ha ckpunke n ¢opTenuaHo (No3aoHee
Jaxe urpan Ha opraHe); nepeoHaYanbHO

© KosaueHko B.A,, l'epactotud C.A.



OH MeuyTan cTaTb KOMMO3UTOPOM - Bpan
ypoku y Mayna XuHaemmnTa, mMor no na-
MATN Urpatb nponssegeHus baxa v bert-
xoBeHa. [locne nepee3pa B bBepnuH
10-neTHWiA BepHep yunTtcsa Bo dDpaHuys-
ckon rmMmHasun. B 1925 r. ero nepeeogat
B MHTepHaT epmaHa JluTtua B rpadctee
OT1Tepcbypr non Berimapom. B 3TO0T rog,
Mama nogapwvna éyayliemMy BENMKOMY pa-
KETOCTPOUTENIO TeNecKon.

Ero kapbepa pakeTymka Havanacb
C YTeHust pomaHoB XXionb BepHa 1 Hay4HO-
NOMynsgpHON nuTepaTypbl, a Takxe
C aCTPOHOMUYECKMX HabnoaeHwn. B og-
HOM 13 GUNBLMOB O HEM BepHep ckaxer:
"BceHayvanocek ¢ JlyHbl. MHe HpaBuiock
cMoTpeTh Ha JlyHy n 3Be34bl. Ha koHpup-
Mauunio B JIIOTEPAaHCKOV LepkBU poauTe-
v nogapuav MHe Teneckon. pesocxoa-
HbIV 04apokK, Kyda JydLie MOTOUMKAA.
C Tex nop Mo MHTEPEC K aCTPOHOMUM HE
yracasn... 310 bbina Lesb, KOTOPOV MOX-
HO BbIJ1I0 MOCBSITUTL BCIO X13Hb! He Tosb-
KO Habsoaate rJaHeTbl B TEJ1€CKOr, HO
u camMomMmy rpopsBaTbCcs BO BcesieHHyo,
ncenenoBatb TaUHCTBEHHbIE Mupbl”. On-
Haxabl BepHep HATONKHYNCA B XypHane
Nno acTPoOHOMWUKM Ha peknamy kHuru lep-
MaHa ObepTta "TlyTn K KOCMUYECKOMY My-
TewecTteuio" ("Wege zur Raumschiffahrt”,
1929 r.), Ha 0B6nOXKe KOTOPOW Oblna M30-
OpaxeHa JlyHa. MeyTta 0 nonertax B KOC-
MOC 3acTaBuia IOHOLLY 3yOpuTb Martema-
TUKY CTOJIbKO, CKOJIbKO TpeboBanochb Ojs
MOHVIMaHNS 3TON KHUTU.

B 1928 r. BepHep BcTynaet B "O6Lie-
CTBO MeXMNaHeTHbIX Coo0LeHnn", cpoa-
HW Hawen ['pynne n3y4eHns peakTMBHOro
nsuxenua (TMPL; 3emna n BceneHHas,
1981, N2 5), nepenucbiBaeTcst C OCHOBa-
Tenem obuiectea Bunnu Jieem. HOHbIN
MeuTaTeNb BKJOYAETCS B paboTy rpyn-
Nbl 3HTY3MACTOB-PAKETYMKOB, KOTOpPbIE
YCTPOUNN Ha NyCTbipe pAaom ¢ 3abpo-
LUEHHbIM BOEHHbIM CKJ1aAO0M  MAOLLAAKY
ONs 9KCrnepuMeHToB, Ha3BaB ee "bep-
JIMHCKUI pakeToapoM”. MecCTHble Xute-
n, NoAMuMs, NoXapHble M Npecca Ha-
3blBanuM ux "npuaypkamu nd Terenqa”,
MOCKOJIbKY MX OMbITbl MOCTOAHHO COMpPO-
BOXAANNCb B3pbIBAMU 1 NOXapamMu.

bpates 3urmyHa, BepHep v MarHyc ¢$oH
BpayHbl. bepnvH, 1922 r. doto nybaukyercs
¢ paspeLueHns NASA.

Jletom 1929 r. BepHep ¢$doH bpayH 3Ha-
komutcs ¢ FepmaHom OGepTtom (3emns
n BcenenHada, 1995, N2 5). MNatpunapx He-
MEeLKOro pakeToCTPOEHUs B 3TOT MNepu-
on 3apabaTblBaeT AeHbrM Ha CBOM pa-
KETHbIE 3KCMEPUMEHTbI KOHCYbTauUsaMm
3HAMEHUTOrO HEMELIKOro pexuccepa CTy-
aonn "Nedo” JlaHra, cHumawLwero Gunbm
"Oesywka Ha JlyHe" ("Frau im Mond").
. O6epT pomkeH ObIN 3aNyCTUTb XWUA-
KOCTHYIO pakeTy Ana peknambl puiib-
Ma B O€Hb NPeMbepbl. 3anyCTuTb PakeTy
He yaanocb, HO dwunbm ctan gns B. ¢oH
BpayHa npopo4yeckum, a cam . ObepT Ha
BCIO XWM3Hb OyAeT ANg Hero nyTteBOgHOMN
3Be3001. BepHep OkoHYaTenbHO MOHSN,
YTO pakeTbl - ero npu3BaHue. [lo3xe
¢doH bpayH ckaxeT: "TepmaH O6epT Obis
nepBbIM, KTO, MogymMaB O BO3MOXHOC-
TV CO34aHUsi KOCMUYECKuX Kopabnew,
B351J1 B PYKU JIOrapu@mMuU4eckyto JIMHev-
Ky v npeactaBui mMareMaTunyecky 000-
CHOBAHHbIE YA U KOHCTPYKUUU... JIny-
HO 51 BUXY B HEM HE TOJIbKO MyTEBOAHYIO
3Be34y MOEVi XNU3HW, HO Takxe mn o0bsi3aH
emMy CBOVIMU MePBbIMU KOHTaKTaMu C Teo-
PETUYECKUMU U MPAKTUYECKUMU BOI-
pocamuy pakeToCTPOEHUsT M KOCMUYe-
CKUX MoJsieToB".

BecHor 1930 r. BepnvHCKnii XMMuKo-
TEXHNYECKNI roCYyAapPCTBEHHbIA UHCTUTYT
npeanaraet "O6LWECTBY MeXMNaHEeTHbIX
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lMvoHepbl HEMELIKOrO PakeTOCTPOEHUS:
P. Heb6enb, A. Putrep, . bepmrosnnep,
K. Xavitnw, I, ObepT -cnipaBa OT CKOHCTPYU-
poBaHHoOU UM pakeTsl "Mupak-2"; K. Puaenb
¢ paketoni "Mupak”, a B. poH bpayH aepxut
)P/ "Kerenbatose". 1930r. Porto nybavkyer-
cs1 ¢ paspelueHns NASA.

~

coobuieHnin” n . ObepTy cBoM Lexa
n cpeacTea, 4YToObl gopabotatb U 3ana-
TEeHTOBaTb ero MoAesnb kamepbl cropa-
Hus XXPZ. Mocne BcTpeun ¢ . ObepTom
BepHep BMecTe C NMoHepamu pakeTo-
cTpoeHunsa Knaycom Pupgenem u Pygoonb-
¢dom Hebenem Bce cBoboaHOE Bpems
3aHMMallTCca B MacTepckux WMHCTuTty-
Ta Hag U3roToBfieHMEM pakeT. B aTom
xe rogy P. Hebenb noctpoun XuakKocT-
Hyto pakeTy "Mwupak”, B 1931 r. ata rpyn-
na pakeT4YMKoB MCMbITana Ha MONUIFOHe
PakeTtendniornnaty nog bepnnHom 87 ma-
NbIX pakeT, ogHa m3 HUX ("Mwupak-2" KOH-
ctpykumm . ObepTta) nogHanacb Ha
BbICOTY 60 M.

Bepcanbcknin orosop paspewnn ep-
MaHuM umeTb Bcero 204 noneBbix Opyaus
n 84 raybuupl. OgHako O pakeTax B A0-
roBOpe HWYEero He roBOPUSIOCb. OTUM
1N BOCMNOJSIb30BaNNCh reHepasbl pelixcee-
pa. B 1930 r. npn otoene 6annMcTuKu
M BOOPYXEHUN perxceepa Mo Havyasiom
nonkoBHuka Kapna bBbekkepa (npodec-
copa 6annuctukm bBepnmnHckoro yHuBep-
cuteTa) 6Gbina co3paHa pakeTHas nabo-
paTtopusi, KOTOPOW pykoBOAMN 35-NeTHUIA
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KanuTaH apTunnepun Banstep JopH6ep-
rep. OH paspabaTbiBan WU WCMNbITbIBAN
Ha BOEHHOM rnonuroHe B Kymmepcpop-
¢e nog bepsMHOM NOPOXOBbIE PAKETHI.
B. opHGeprep cTtan BTOPbIM yYuTenem
B. ¢oH BbpayHa.

"Mpunaoypkn n3 Terena” NnpuBIEKIIN BHU-
MaHue peinxceepa, 1 NepeoceTbie B LTaT-
ckoe oduuepbl NoobeLlany paketTynkam
(PMHAHCOBYIO MOMOLLIb, ECNN Te A0KaXYT
nenom cnocobHoCTb caenaTb YTO-Nn-
60 3acnyxuBaroliee BHUMaHMSA. 3arnyck
netom 1932 r. nEMOHCTPALMOHHOIO U3-
Oenns 3aKoH4YMJICA MOMHbIM MPOBAaNOM
K pasovapoBaHuio obenx CTopoH. U Tor-
na BepHep ¢oH bpayH, 20-netHunn cTy-
DeHT bepnnHckoro yHuBepcuteTa (a He
KTO-NMbO ApPYyron u3 ero craplumx ToBa-
puLlein no "bepnuHckoMy pakeToopomy™)
obpalliaeTcs co CBOUMU UOEesaMU U npes-
CTaBMIEHNSIMU O PAKETOCTPOEHUN K MPO-
deccopy 6GannMcTUKM YyHUBepcuTeTa
Kapny bekkepy v ... nony4yaeTt ero nog-
nepxky. lNpodeccop npepnaraet OHOMY
pakeTyMKy rpaHT Ha NoAroToBKY AOKTOP-
CKON guccepTtauum, BO3MOXHOCTb Npo-
BOOUTb B OTUX LENAX 3KCMEepPUMEHTbl Ha
nonuroHe pemnxceepa B Kymmepcpopoe
W, B Cny4ae ycnexa, - NoCTOsiHHYl0 pabo-
Ty B pakeTHoW nabopatopun nop Hauva-
nom B. lopHGeprepa.

Cynbba naet B. ¢doH BpayHy penkuit
waHc. Ao 1930 r. Bce paboTbl C Xua-
KOCTHbIMW pakeTamu B FepMaHum Hocunm

Banbtep LJopHbeprep v BepHep ¢oH BpayH.
Kowey 1930-x rr.




Hemevknii pakeTHbili UeHTP B lMeHemioHae. 3anyck pakeTsl A-4 ("®day-2"). 1943 r.

NoBUTENLCKUIA XapakTep M NpoBOAM-
JINCb Ha CKyAHble cpencTea OT CMOHCO-
poB n peknambl. Monogon BepHep xo-
POLLO MOHMMAET, YTO KYCTapHbIA MeTOoL,
ncyepnan cebsl, YTO HyXHbl OBLINPHLIE
paboTbl MO BCEMY KOMMJIEKCY Npobnem,
a aTo TpebyeT aeHer, MHOro aeHer... Mo
COBETY CBOEro 0OTLa, 3HaloLLero Hamepe-
HUSI PYKOBOACTBA pexceepa 1 nepcrek-
TUBbLI pakeTHoOro gena B cTpaHe, B. doH
BpayH cornawaetcsl. PewleHne okaxeT-
CS MpaBWiIbHbIM, TaK Kak HW OfHa Opy-
ras cTpaHa B 9TOT Mepuof He nmena Ta-
KWUX CEPbE3HbIX HAMEPEHUI B CO3[aHUN
0anINCTUYECKUX pakeT, kak epmaHums.
B. ¢doH BpayH, no cnosBam apy3en, Kon-
Ner n cornacHo aBTobuorpaduyecknm
CTaTbsIM, 3aHUMaJICst KOHCTPYMPOBAHMEM
00€eBbIX pakeT C egMHCTBEHHOW LEenblo:
co3paeaTtb pakeTbl gns nosneta kK JlyHe
1 nnaHetam. CospaHue e B0eBbIX pakeT
OH paccmaTpuBal Wb Kak CPeacTBO

s GUHAHCUMPOBAHUSA CBOUX KOCMUYe-
CKMX MPOEKTOB.

B 91K xe rogpl, N0 CTpaHHOMY COBMa-
neHuvto nnm cnyyarHoctu, C. M. Koponés,
XOPOLIO MOHMMasA, Y4TO B 0BLLECTBEHHOMN
opranmnzauun OCOABVAXUM pa3BepHyTb
pabotbl TMPM, HEeBO3MOXHO, oobuBaeT-
cs BCTpeuu ¢ mapwanom M. H. Tyxayes-
ckuM n ybexpaeT ero B NepcrnekTMBHO-
CTM co3paHusa 60eBbiXx AafbHOOOMHbIX
pakeT. bnarogaps nonoaepxke mapluana,
C. M. Koponée nonyunn gna FMPL, 3Ha-
MeHUTbI nogean B gome N2 19 Ha yrny
CapoBoro konbua 1 OpnvkoBa nepeyska,
niowaaky Ha BOEHHOM nonuroHe B Haxa-
OWHO, cpeacTBa Ha obopyaoBaHue, CTaH-
KW U MHCTPYMeHTbI. 17 aBrycta un 25 Ho-
a6ps 1933 r. B HaxabuHO 3anyuieHbl
nepBble COBETCKME XWOKOCTHbIE paKeThbl
MPLO-09 koHcTpykumn M.K. TuxoHpaBo-
Ba u N’PL-X koHcTpykuum @. A. LlaHpepa
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(3emnsa n BceneHnas, 1988, N2 1; 1991,
N26; 1993, N25; 2000, N2 4).

B 1933 r. "O6Lw,ecTBO MeXnaaHeTHbIX
coo0LeHnn” NpekpaTuio ceolo paboTy,
B [epmMaHuM He ocTanocb 0ObeAMHEHMUI
pakeT4YNKoB, a HOBbLIM HAUWUCTCKUA pe-
XUM 3anpeTun rpaxpaHckue onbiTel Mo
pPakeTOCTPOEHUIO. TOIbKO BOEHHbIE MOr-
NN CTPOUTb pakeTbl, ANA WX HYXA Obin
MOCTPOEH OrFPOMHBLIA PaKETHbIA LEHTP
MenemioHpoe (Peenem(inde) Ha ceepe
FepmaHmn Ha o. Y3egom 6nun3 bBantuii-
ckoro Mopsi. 310 MecTo 6bUI0 BbIBPaHO
0T4yacTM Mo pekoMeHZaunn matepu @oH
BpayHa, BCMOMHMBLUEN, YTO €e oTel, Jio-
Oun B Tex MecTax OXOTUTbCS Ha YTOK.
B okta6pe 1932 r. BepHepa ¢poH bpay-
Ha 3a4MCnaiOT B LITAT PaKETHOrO LEHT-
pa B Kymmepcpopde. CHavyana pede-
PEHTOM, HO yXe BCKOpe OH Ha3HayaeT-
CHl TEXHNYECKM AmpekTopom. Bennbisa-
eT macca npobnem, 1 TyT B NOJIHON Mepe
nposiBMnack pasHuua B nNogxoaax K neny
Mexay HUM U NMMOoHepaMmn pakeTocTpoe-
HUS - Takux kak . ObepT, ®. A. LlaHgep,
P. lopopapa. B. ¢oH BpayH; nonb3ysicb
wenpbiM GUHAHCUPOBAHMEM apMUK, OH
cpasy npuBMeKaeT cambix KBanuobuum-
POBaHHbLIX KOHCYNbTAHTOB U pa3MeluaeT
3aka3bl Ha cneumann3npoBaHHbIX Npea-
npusaTusx. B ntore oH cospaeT rnaBHoe-
CUCTEMY CO3[aHUS CNOXHbIX TeXHU4Ye-
cknx cuctem! Koonepauusa npodusibHbIX

BepHep ¢oH bpayH v Banbtep LopHbeprep
(B LUEHTPE) cpean BOEHHOr0 KOMaHaoBaHusl
v crneumanncToB Ha noanroHe B lNeHemioHae.
Mapt 1941r.
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opraHmsaumin (NpyM pykoBoACTBE U3 ean-
HOro LLeHTpa) NO3BONSET MOCTaBUTbL AENO
Ha CEpPbEe3HYlD OCHOBY, MpuUBMEYb Jy4-
LUMX CneumanmcToB U BeCTU paboTbl LUn-
pokum ¢dpoHToM. o3xe B. ¢doH BpayH
ckaxeT: "Tlpexge, 4emMm co3gaTb pakeTy
Ha[Q0 COBEPLNTb LUIECTbOECAT NATb Thi-
ca4 ownbok”. I'. ObepT cumTan, 4To OH
NPEBOCXOANN ero Kak matemMaTuk, Guamk
n nsobpetartenb, HO, 6€3yC/IOBHO, OblN
pebeHKoM Mo cpaBHeHMO ¢ bpayHom-me-
HemxepoMm. N cam GapoH TOYHO MOHSN,
yemM [JOJIXKEeH BnageTb PYyKOBOOMTENb:
YMEHUWEM OpraHM3oBaTb U NPOMUHAHCK-
poBaTb rMraHTCkMe 1 cnoxHerwuve pabo-
Tbl. B pakeTHol cynbbe B. ¢oH BpayHa
M JINYHOCTHOW CNYYMUnoCb peakoe coBna-
DEeHne BpeMEHN, MecTa, 0OCTOATENbLCTB;
OH CyMeN BCEM 3TMM BOCMOJIb30BaTbCSA
B MakCMMasibHOM cTeneHu!

B nione 1934 r. B. ¢doH BpayH B Bep-
JIMHCKOM YHWBEpPCUTETE 3aluunTun Anc-
ceptaunio "KOHCTPYKTUBHbIE, TeO-
peTuyeckme Uu 3KCNepuMeHTasNbHbIE
coobpaxeHuss kK npodbneme co3gaHus
XWUOKOCTHbIX pakeT’, cTaB CaMblM MO-
nogbiM (22 roga) B N'epmaHun 4OKTOPOM
Hayk B 0651aCTU pakeToOCTPOEeHus; OoHa
3acekpeyrBaeTcs no TpeboBaHnIo apMnn
(He nybnukoeanack go 1960 r.), kak n Bce
paboTbl B MepmaHmMm no paketam. Haum-
Has ¢ 1933 r., B. doH BpayH npucrtyna-
€T K CO34aHui0 BanIMCTUYECKUX pakeT
cepun A (Aggregat- nagenme) B nabo-
patopumn pykosoamtensa LleHtpa B Kym-
Mepcoopde B. JopHbeprepa. lNMepsble
Tpyn ucnbitalma B Kymmepcaopde paket
"A-1" pnuHon 1,4 m n maccon 100 kr no-
Tepnenun Heypady. K koHuy 1934 r. ero
rpynna ycnewHo 3anyctuia ABe pakeThbl
"A-2" maccoii 150 kr ¢ rmpockKomnom, oHu
nocturnu BbicoThl 2,2 n 3,5 kM. Mapan-
NenbHO AN HOBOW pakeTbl pa3pabarthbi-
BaJICA MOLUHbIA aBuratenb tarom 1 TC
1 BpemMeHeMm paboTbl 45 c.

B mapte 1935 r. nabopatopuio noce-
TWUA KOMaHAYLWNIA CYXONYyTHbIMU BOW-
ckamu reHepan ¢poH Ppud. MNoa 6onbLLINM
BNeYyaT/IeHNeM OT YBUAEHHOIro OH Jobun-
ca y dlopepa BblOENEHUS 3HAYUTESb-
HbIX AOMNONHUTENbHBIX GOHAOB Ha HOBbIE



ONbITbl N, B CBA3U CO 3HAYUTESbHLIM Pa3-
MaxoM paboT pakeTHoW nabopaTtopuu,
CTPOUTENBCTBA OFPOMHOI0 BOEHHOIO UC-
MblITaTeNbHOro LeHTpa B [NeHemioHae.

B mae 1937 r. nabopatopus B. JopH-
Oeprepa nepees)xaeT B HOBbI UCMbITA-
TeNnbHbIN UeHTp. B. ¢doH BpayH HasHa-
YaeTCad TEXHUYECKUM OUPEKTOPOM LleH-
Tpa U rNaBHbIM KOHCTPYKTOPOM PakeThl
A-4 ("day-2"). lNopg ero Havyanom pabdoTa-
10T 4 TbIC. CMELNAINCTOB (B AaNibHENLLEM
MX 4ncno gocturHeT 20 TbiC.) U3 Ay4LInx
Hay4YHO-UCCNEeA0BaTENLCKUX YHPEXOEHWI;
3akasbl gna LleHTpa BbINOAHAIOT KpyMn-
Henwmne dupmbl. Ero paketHbli NpoekT
Monb3yeTcH NpenmyLLecTsamm "BbiCLLENO
npuoputeTa”, - korga matepuansl, 060-
pyooBaHve, creumanncTbl NpeaocTaBng-
IOTCS, @ 3aKa3bl BbIMNOHSAIOTCA BHE O4e-
pean. 3aHMMaeMbli NOCT N BaXHOCTb
paboT 06sa3biBaloT B. ¢poH BpayHa cTaTb
B mapTte 1937 r. uneHom HCIAI, a B mae
1940 r. Bctynutb B CC. lNocne BOMHbI OH
HanvweT: "Mor oTka3 BCTyrnuTb B rap-
TUIO O3Ha4as Obl, 4TO s [OJIKEH OoTKa-
3arbCs OT fesia BCer MOEU XU3HU...
S Hemens1eHHO NMO3BOHWJI CBOEMY BOEH-
HOMY Ha4yaslbHUKY... reHepas-manopy
JopH6eprepy. OH MHe OTBETWJI, W4TO...
ecnn s Xenakw npPoao/DKUTb Hally COB-
MeCTHYyt0 paboTy, TO y MEHSI HeT APYroro
BblOOpa, Kpome kak cornacutbcs... "lo-
CJ1e BOWHbI KOJUIEMM CKaXyT, YTO OH Obln
anoUTUYHbIM 4YEeTOBEKOM, HO FOTOB Obin
Mot Ha Nobble XepTBbl A1 TOro, YTO-
Obl MCMOJIHUTL CBOKD MEYTY O MnoJsieTe Ha
JlyHy. OH 6bIN yBEPEH B TOM, YTO MOMOLLb
HaUUCTOB BCero nuwb "Heobxogumoe”
310, KOTOPOE MOMOXET €My MCMONHUTb
€e cpasy Xe rnocne OKOHYaHUS BOWHbI.
B Hem Obino 4TO-TO OT AokTopa dayc-
Ta, U BCA €ro Xu3Hb Oblna 6eckoHeu-
HbIM KPECTOBbIM MOXoAoM... OH medTan
O KOCMOCE, HO TOJIbkO GoeBble pakeTbl
MO3BONVAN €MY-MNPEKPACHOMY OpraHu-
3aTOpy - MONY4YNTb OFPOMHbLIE PECYPCHI,
MCMonb30BaTb B MOJSIHOWM Mepe npeacra-
BUBLLNACSA LUAHC!

B 1939 r. Tutnep, yBEpPEHHbIA B TOM,
YTO BbINFPAET BOVIHY UMEIOLLMCS OPYXU-
€M, HanoJsI0BMUHY COKPaTM aCCUrHOBAHUS

Bannuctndeckne paketsi "®day-2" Ha crap-
TOBbIX MM/10LLaAKaX HEMELIKOro pakeTHoro ro-
nmronHa B lNeHemiorae. 1944r.

Ha A-4, a netom 1940 r. nuwmn NPoekT
cTaTyca "BbiCcLLero npuoputera”. 910 3a-
MEeTHO CKa3asioCb Ha Temnax paspaboT-
KN: NMepBbli ycnewHbln 3anyck A-4 (onn-
Ha 14 m, ctapToBad macca 12,5 T, makcu-
MasibHas ganbHocTb noneta 320 km) ocy-
LecTBneH Tonbko 3 okTabps 1942 r. Po.-
Ho 10 net notpeboeanock B. ¢poH BpayHy
0§ TOro, 4ToObl caenatb NepBbIA LLar Ha
cBoeM nytu K JlyHe. lMNMosgHee B. OopH-
Oeprep ckaxeTt: "Mbi goBesnn Hailue no-
KosieHne A0 nopora KOCMUYEeCKOW 3pbi -
v Teriepb gopora K 3Be3gam OTKpbITa'.
9710 Obl1 NepBLIi B nctopun cybopodbu-
TajIbHbI MNONET pPakeTbl; He Cly4arHo
HEKOTOpblEe CAELMannUCTbl CYATAIOT 3Ty
[aTy HayasioM KOCMU4Yeckon apbl. [lpu-
MeuyaTesibHO, YTO Ha ee BOpTy Kpacosasl-
ca norotun dunbma Jladra "OeBylika Ha
JlyHe". 3a ycnewHbii 3anyck B. ¢oH Bpa-
YH OyOeT HarpaxaeH Xene3HblM KPecToM
1-1 cTeneHn-BbICLLEN Harpagon penxa
ONd rpaxaaHCKux nu,.

Ho pakeTta A-4 nmena eue MHOXECTBO
HepopaboTokK, HE XBaTano CPeACTB, HYX-
Ha O6bina nopaepxka Mmtnepa. B. ¢doH
BpayH onacancs, 4Tto ¢dopep noTeps-
eT TeprneHve u "MpuKPoeT” NPOEeKT-no-
cne katactpod nom Mocksowm m Cta-
NUHrpagom cyabba perxa Bucena Ha
Bonocke. B anpene 1942 r. I'. 'epuHr na-
[an ANpPeKTUBYy, KOTOpasa KaTteropmy4ecku
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lNpoekTbl BanmcTnyeckmnx paket A-4, kpoinatoi A-4b, MBP A-9/A-10, A-11 n TpexcTyneH4a-
TOU A- 12 KOHCTPYKUMY BepHepa ¢oH bpayHa. 1937-1944 rr.

3anpeuwana nNpoBOAMTb Kakune-nmbo
Hay4HO-MCcCcegoBaTeNbckue paboThl, ecnm
OHUW HE rapaHTMpYyIOT Co3gaHme (UM no-
BbileHNe 9PDEKTUBHOCTN) TOro Wan
VMHOro BUAa OPyXus B Kpatyamwme cpo-
KM - WecTb Hepenb. PaboTbl Hag BOO-
PYXEHMEM, MPUTOAHBIM K NMPUMEHEHMIO
nocne BOWVHbI, NPEANUCbLIBANIOCL HEMES-
JIEHHO npekpaTuTb. PeweHne Bonpoca:
NPOOOMKaTb UM NMPUOCTAHOBUTbL UCCHe-
[OBaHKUS - BO3/1aranocb Ha PENXCMUHUCT-
pa BoopyxeHun Anbbepta Llneepa.
A TOT HEOAHOKPATHO MPUCYTCTBOBAs Ha
NPOGHbIX OrHEBbLIX UCMbITaHUSAX A-4, Bbin
BOCTOPXXEHHbIM CTOPOHHUKOM B. ¢OH
BpayHa n otgan npruopuTeT ero Nporpam-
Me. MIMEHHO OH OpraHm3oBan BCTpeuvy
YYEHOTO C [MTNEPOM 1 BCEN BEPXYLUKOWN
‘perixa B ctaBke "BonbdwaHy” 7 uvions
1943 r. OHa mena OorpoMHOe 3HayYeHune
onsa cyobObl npoekta. TpuymdanbHbIN
poknapg B. ¢oH BbpayHa conposoxpan-
CSl NOKa30M LBeTHoro dunbma 06 ycnewu-
HOM 3anycke A-4 noa 0eBu3om "Mbl Cae-
nann ato". 'mtnep npuwen B BOCTOPT,
BEPHYJ MporpaMme "BbiCLUNA npuoputeT”
M MPUCBOUA €MYy-CaMOMy MO0O0MYy
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B uctopumn 'epmaHum - 3aHne TUTYNsp-
Horo npodeccopa.

B mapTte 1944 r. paketa A-4 HeogHO-
KpaTHO gocturana BbicOTbl 189-190 km
n dopmManbHO cTana nepBbIM PYKOTBOP-
HbIM annapaTtoM B UCTOPUU, BbilleaLLnm
B OKOJIO3EMHBI KOCMOC W BbINOSIHUBLLUVM
CHMMKK 3emnm 13 Kocmoca. Mctopusa
C03[aHunsa 1 3HaveHue A-4 3acnyxusa-
€T 0oTOenbLHOro pacckasa. [lpuBemem
JNLLb cnoBa rnaesHoro cneuyanucta HMO
"OHepromatu” nm. B. M. Inywko B.®. Pax-
MaHuHa: "Tlo cBOUM TexHMYeckumMm Xxa-
paktepuctukam paketa A-4 Obina
YHUKAJIbHbIM ~ HaYy4YHO-TEXHUYECKUM [O-
CTUXEHWEM, HUKTO B Mupe gaxe 6/m3-
KO He noaxoaws K peanv3aumn Takow
MOLLHOW pakeTtsi... Y1 ecim B BOEHHOM
OTHOLLUEHUM pakeTa A-4 npakTM4yecku He
okasasia Cepbe3HOro B/INSIHUS Ha XO04
BOViHbI, TO B Hay4YHO-TEXHUHYECKOM rl/a-
He ee co3aaHue CTasio BbiAAaroLLNMCS
JOCTUXEHNEM HEMELIKUX CrEeLnancTos,
MOJIYYUBLLMM PU3HAHWE Yy crieunaim-
CTOB BCEX CTPaH, BrocaeacTBun co3aa-
BaBLUNX pakeTHoe BoopyxeHue. Co3na-
HUE KOHCTPYKUUM camovi paketbl A-4,



a TaKXe rpPOMBbILLIEHHOV CTPYKTYPbI /151
ee rnpon3BoACcTBa M BOVICKOBbIX 4aCcTeu,
OCYLLECTB/ISABLLUMX 3KCryatauuvi, CcTa-
J10 MOLUHbIM Kataan3aTopoM MUpPOBOIro
rnporpecca B pPakeToCTPOEHUU, ocsy-
XWIO TOJIYKOM /151 AajIbHENLLEro pas-
BUTUS QyHAAMEHTasIbHbIX W MPUKIa4-
HbIX Hayk... A-4 ctana nepBbiM KaMHEM
B ¢yHaameHTe cosaaHus B CCCP Ho-
Boro poaa Bovick - PBCH, n nossonuna
HayaTb MCrOJIb30BAHNE OKOJI03€MHOIo
KOCMUNYECKOro rnpocTpaHcTBa Ha 6s1aro
qesioBeyecTBy. [lBurarenn n3 lNNeHemioH-
Ae ctanay npoToTunamMu 4Jjsl ABuratesien
coBeTckux paket P-1, P-2, P-5 v nepBoii
ctynexHu P-7".

B okTa6pe 1942 r. M'vtnep nspan npu-
Ka3 0 cepminHOM npoussoacTee A-4 kak
"opyxus Boamesams”. Bnevarnset macuu-
TabHOCTb KOHTpaKTa, 3akJIloY4EeHHOro
c dupmon "MuTtTtensBepke™: "...npon3Bo-
anTb 12 TbiCc. pakeT A-4 ¢ Temnom 900 pa-
KET eXeMeCHAYHO... CToOMMOCTb 480 myH
penxcmapok...". BeIXOoOANT Tak, 4TO B roabl
HaMBbLICLLErO HaMPSXEHUsa CUi penxa
B. ¢oH BpayH "nuwmnn” GPOHT ThiCa4M
TaHKOB, CaMOJIETOB, OPYyAUA N TEM Ca-
MbIM CNOCOOCTBOBA pa3rpomy allmcT-
ko F'epmaHMn. 3TO MHEHME He TONbKO
naTpuapxa Hallero pakeToCTPOeHNs aka-
nemuka b. E. YepTtoka; BOT, 4TO HanuweTt
B cBOMX Memyapax Anbbept Llneep, ro-
psyo noaaep>xaswmni npoekT A-4 B vione
1943 r.. "Hano 6bu1o Aenatb CTaBKy Ha
3€eHUTHYIO pakeTy "Baccepganb”... BHe
BCSIKOrO COMHEHMUS...9TU PAKETbl B KOM-
OuHaumum Cc peakTUBHbIMU UCTPebuTe-
namu "Meccepimuar-262" morny Osbil...
copBarb BO3/AYLIHOE HAacCTyrijieHue 3a-
naaHbIX COIO3HUKOB C BO34yxa Ha Hally
MPOMBILLIIEHHOCTb. BmecTo aToro orpom-
Hbie cpeacTBa Obly 3aTpayYyeHbl Ha Pas-
paboTKy v NpPou3BOACTBO pakeT Aallb-
Hero fencTBusl, KOTOPbIE, KOrAa OCEHbIO
1944 r., HakoHeL, A0oLL10 4e10 40 nx boe-
BOro rpuMeHeHusl, O0bHapyxwuan cebsi
Kak rnoytu roJsiHas Heynada. Hai ca-
MbIVi JOPOrov rnPoOeKT okalasicsl U ca-
MbIM 6eccMmbicsieHHbIM ", PakeTta "May-2"
KakK "opyxue Bo3mMe3aus”, HeCcMOTpPs Ha
YyOOBULLHbIE PACXOAbl, AEACTBUTENBHO

okasanacb nnoxow. C ceHTabpsa 1944 r.
no mapt 1945 r. no JloHooHny, MNapwuxy,
AHTBEpPNEHY U APYrnM €BPONencknum ro-
poaam 6bin1o BeinyLeHo 4200 pakeT (Bce-
ro nx NpPoM3BeneHo 6 TbiCsY).

B BenukobputaHum OT pakeTHbIX yaa-
poB nornono 2724 xutensa. B necatb pas
6onbllue nOrvbno 3akJIIOYEHHbIX KOHLUIA-
reps "Jopa-MutTteneBepke”, paboTaBLINX
Ha cbopke "day-1" n "day-2" B Nnoa3emMHOM
3aBoge "MuTttenbBepke” B Napue u B le-
HemioHae. OHM CTanm 3anoXHUKaMu ce-
KPETHOro "4yno-opyxuvsa” v nognexanu
YHUYTOXEHUIO Nepen, NpuxoaoM amepu-
KaQHCKMX M COBETCKMX BOWCK B anpene
1945 r. B. doH bpayH Buaen atm yxachl,
HO M3MEHUTb HNYEr0 HE MOI, HE PUCKYS
OblTb PACCTPENSHHBIM, - 32 HUM Clean-
nn yxe ¢ oceHn 1943 r. Korga noctynunm
CBEOEHUS, YTO OH Mo, BUOOM HOBbIX, 00-
nee MoLHbIX pakeT (MBP A-9/A-10, A-11
M TpexcTtyneHyatasa A-12), mpoektupyer
kopabnn ans noneta Ha JIyHy n Mapc,
recrtano B cepeauHe mapta 1944 r. apec-
TOBaJI0 €ro BMeCTe CO "CTapbiMU pakeT-
yukamn” K. Pngenem n . FepTtTpynom
(6ymeTt nocne BonHbl pabotatb B CCCP).
MmMmmnep vHkpuMmunHnposan ¢GoH bpayHy
"nopaxeH4yeckne™ HaCTpOoeHus, caboTax
U HaMepeHune yneteTb B AHMINIO... Mpu-
rosopun kK pacctpeny! Jlvwb yé6exaeHus
Mmtnepa B abCONOTHOM HEOBXOAMMOCTM
B. ¢doH BbpayHa gna nponoskeHus pa-
601 Han paketamu A-4, kpbinaton A-4b
1 MBP A-9/A-10 cnacnun emy xn3Hb. B rec-
TAanoBCKOM TIOpbME OH OTCUAEeNn nOBe
Henenw.

B anpene 1945 r. B. ¢oH BpayH,
B. HopHbeprep u ewe 118 Beayuimx pa-
KETYMKOB (MO3XE WNX YUCNO BbIpACTET
0o 500) cymenu nepentn K amepukaHLaMm.
BapoH n ero 6namxaniiee okpyxeHue oT-
JINYHO NOHUMaNM, 4To Tonbko B CLLA oHu
CMOTYT NPOAO/IXUTb CBOU OOPOrocTos-
wue paspaboTkn. 3acnyxmBaeT BHUMA-
HVe Bepcua O TOM, 4TOo yxe B 1943 r. ye-
pes ctapuwero 6pata BepHepa 3urmyHaa,
paboTaBLwero NOMoOLLHMKOM nocna lep-
MaHun B BaTukaHe, wnm cekpeTHble ne-
peroBopsbl ¢ nocnaHHukom Nocaoena CLLA
npu BaTvkaHe KaTOMMKOM-MUIIMOHEPOM
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lenepan B. [loHpHGeprep n B. ¢oH BbpayH
nocne "cpaun” amepukaruam. Anpenb 1945r.

TonnopoMm o TOM, 4TOObl MepenpaBuUTb
B. ¢oH BpayHa n ero 6nuxanwmx co-
TPYOHUKOB MOCNE OKOHYaHWUS BOWHbI
B CLLUA. 1oroBOpeHHOCTb Oblia AOCTUTHY -
Ta, BepHep nonyuynn ot 3urmyHaa Heob-
X0OUMble WHCTPYKUUW Ona npubbiTus
B CTpaHy. 3TuUM, No-BUAMMOMY, U 0OBbAC-
HAETCH LeneHanpaBfieHHOe OBUXEHUE
KOoNnoHHbl BepHepa ¢oH BpayHa HascTpe-
4y amMepukKaHCKUM Bolickam. MurpauuoH-
HbI 3aKOH 3anpewan Bbe3g B CLUA nuu
C HaumcTCkuUM (M Tem Bonee 3C3COBCKNM)
npownbiM. Crieucnyx6bl CLLUA B pamkax
onepauun "Mennepknun” ("Ckpenka")
"oTmbINn” ¢oH BpayHa v ero konner Ot
HauM3ama; OHM Mnonann B YUCO YYEHBIX,
ONns KOTOpbIX pa3Begka co3pgana duk-
TUBHbLIE BMorpadun n yganuna ynomm-
HaHMA O BOWHCKUX 3BaHUGAX, 4/I€HCTBE
B HCOAI n o cBA3SX C HALUMUCTCKNUM pe-
XUMOM 13 "OTKPbITbIX" 3anucen. WH-
dopmaumna Obla paccekpeyeHa TOMb-
ko B 1984 r. HekoTopoe BpemMsi kKomaHaa
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¢doH BbpayHa Haxogunacb nog, CTpaxem,
a 3aTeM C pakeTamu, OeTansiMm K HUM
1N OOKYMeHTaumel 6bina nepenpasnieHa
B ®opT Bamce (wtat Texac), Hepaneko ot
nonuroHa Yant CaHas (wrat Heto Mekcu-
KO) ana mnx ucnbitaHnin. B 1945-1950 rr.
Ha 3TOM MOJSIMFOHE 3anyckanaucb pakeTbl
A-4 ¢ npubopamu ANns N3y4eHns BEPXHUX
cnoeB atmocdepbl, a TakXXe UCMNbITaHuS
no npoektam "I'epmec” n "bamnep” ("WAC
Corporal”). Tam 1 Obina 3anoxeHa OCHoBa
pakeTHol nporpamMmmbl CLLA.

B Amepuke npuwinocb BCE Ha4dMHaTb
CHayana: co3paBaTb PaKeTHble LEHTPbI
1 HOBbIE OTPAC/AN NPOMBbILLAEHHOCTH, TO-
TOBUTbL crneunanmctoB. Hemues He cne-
Wwunu noanyckaTb K CO34aHMIO pakeT:
y CLLIA 6bina atomHas 6omba n cTparterm-
yeckune 6ombapaupoBLmkn "B-52". Pake-
Tbl NOJly4aT BbICLUMA MPUOPUTET TONBLKO
B 1955 r., korga nosiBuTCca "abconioTHoEe
opyxwue yctpaweHus" - MBP ¢ aaepHbiMun
6oeronoekamu. PaboTa npoasuranachb
Me[JIeHHo; noboe npenioxeHue, kaca-
loLeecs HOBbIX MAOEN O pakeTax, oTBep-
ranocb. PakTmnyeckn B. doH BpayH "no-
Tepsan” nepeble 10 net B CLUA, 3T1m Gbin
haH HeBonbHO waHc C. M. Koponéey -
[orHatb 1 neperHatb 6apoHa. PykoBoacT-
Bo CoeTckoro Coto3a npekpacHO MOHU-
Masno XWU3HEHHY0 HEOBXOAMMOCTb CO3-
DaHNS pakeTHO-A0epHOro wuTa, U, He
CMOTPS Ha Taxenenwmne rogpl nocne-
BOEHHOr0 BOCCTaHOBJIEHUS 3KOHOMMW-
KM CTpaHbl, AaBaso CTONIbKO CPEeAcTB,
ckonbko 6bino Heo6xoaMMO.

B 1947 r. B. ¢oH BpayH xeHuncsa Ha
Ky3anHe Mapun ¢oH Knctopn - Toxe n3
CeMbM apuUCTOKPATOB, C KOTOPOW Obln 00-
pyyYeH C A0BOEHHbIX BpeMeH. Korpa Bep-
Hepy Ob10 17 NeT, oH aepxan ManbilKy
Mapuio Ha pykax npu ee KpeLeHnu B Nto-
TepaHCKoW LepkBu. YBUOEB ee rosybble
rnasa, OH ckasaJs, Y4To OHa OyaeT ero xe-
HOM, Tak OHO U CNy4uNnoChb. 1o MHEHUIO
XYPHaNMCToB, OH Ob1 "06pa3uoBbLIM
JOXXEHTNbMEHOM", ero CeMenHas XuU3Hb
Oblf1a CHaACT/IMBOM, Y HUX POOUIUCH Ao4e-
pu Jlunnan n Mapws.

B 1947 r. B. doH BpayH cHoBa Bep-
Hyncs K "MUpHOM TemaTtmke” B obnactu



PaKeTHOM TEXHUKMN N KOCMOHABTMKE. YXe
Torga OH NpeacTaBusl aMepuKaHcKoln 0b-
LWECTBEHHOCTU CBOE BWAEHME AONTO-
CPOYHOM MNpOorpamMmbl OCBOEHUS KOCMU-
YEeCKOro MPOCTPAHCTBA - OT CAyTHUKA A0
NMNOTUPYyeMbIX NoneToB Ha JlyHy n Mapc.
B ceHTa6pe 1951 r. BpuTtaHckoe mexnna-
HeTHoe 00LLecTBO npoBeno 2-i Mexay-
HAPOAHbIA KOHIPECC MO aCTPOHaBTUKE,
TEMOI KOTOPOro Oblil MCKYCCTBEHHbIN
CNYTHUK 3emiu.

B. ¢oH BpayH He mor noexaTb B JIOH-
[OH, HO ero Joknaj 0 npoekte obutae-
MO opbuUTaNbHOM CTaHUMKM OblT NPOYU-
TaH. CTaHuma gnameTpom 61 M gosixHa
Obla pacnosaratbcsl Ha opbuTe BbICO-
Ton 1760 kMm; OHa NpeaHa3Ha4Yanacb Ans
nayyeHus 3emnn. B mapte 1952 r. B Xyp-
Hane "Collier's Weekly" yyeHbii ony6num-
koBan cTtaTtbio "llepecekass NOCNEOHIO
rpaHunLy” ¢ HOBbIM MPOEKTOM OpbuTasb-
Hol cTaHumMn B dopme "6ybnuka" ama-
METPOM 75 M, BpaLLaOLLYIOCS BOKPYr
LEHTPaNbHOM "BTYNKMU"; YNCNEHHOCTb
akunaxa morna pgocturate 200-300 ue-
nosek. B. ¢doH bpayH Takxe npegnaran
€C030aTb TPEXCTYMEHYATYIO PaKeTy-HOCU-
Tenb Oas 3anycka Takom CTaHumu cTap-
TOBOW Maccom 0 7 TbIC. T, NpUH4eM "Kpbl-
natas” TpeTbs CTyneHb BO3BpaLlanacb

Kaap n3 ¢unbma "Kocmuyeckuii BbI30B".
BepHep ¢oH bpayH nepxut Moaesb CBOEeu
TPEXCTYNEH4YaTol pakeTbl; 3a HUM BULHbI
M3006paxeHnst KpblIaToro opbmuTanbHOro Ko-
pabsisi 1 KOCMUYECKOV CTaHLmMWU, UMEIOLLIe
¢dopwmy "6ybnmka”. 29 pespans 1956 r. Poro
nyénukyercs ¢ paspeLueHss CMUTCOHOBCKO-
o MHCTUTYTA.

B. ¢oH BpayH c xeHovi n fo4yepbMu. XaHT-
cBwl, 1956r.

Ha 3emnio (3emns n BcenenHasqa, 2016,
N2 1). OH paccmaTpuBan NCKYCCTBEHHbIN
CMYTHUK KaK HEYTO camo cobow pasyme-
loLLLEeecs 1 NpeacTaBu MiaH aKeneguumm
Ha Mapc, B3dTbIi N3 CBOEN KHuUrKM "Map-
CHaHCKMI MPOEKT", B KOTOPOW copepxa-
JIMCb pacyeTbl NOCNeaoBaTeNbHOCTU 3Ta-
NMoB ee NpoBeaeHWS.

B. ¢oH bpayH 6bin akTMBHbIM MNpona-
raHAMCTOM KOCMOHaBTUKWM, BbICTyNasa no
TeneBuaeHMIO, Ha 3acedaHunsax KoHrpec-
ca n B yHmBepcutetax CLUA, ybexnaasn
BCEX, YTO OCBOEHME KOCMOCA-OAHa M3
BaXXHENLINX 3a4a4y, CTOALWMX nepen ye-
noBeyecTBOM. Hanpumep, OH cHsanNcsa
29 deBpana 1956 r. B 0O6pa3oBaTeNIbHOM
dunnbme MMHUCTepcTBa 060poHbI "Kocmu-
YECKUI BbIZOB", OEMOHCTPUPYS MOOENb
CBOEN TPEXCTYMNEeHYaTon pakeTbl, “"Kpbl-
natoro” opbuTtanbHOro kopabns u Koc-
MWYECKON CTaHumn. He nokmnpas CBOEro
noma B XaHTCBWUNE, Kyga OH nepece-
JNNCA C CEMbEWN, 3aHANT MECTO "TIaBHOrO
nposugua” B cooOLECTBE 3HTY31ACTOB
KOCMOHaBTMKM.

B 1950 r. B. ¢oH BpayHa Ha3Haua-
0T TexHudeckum pykosoautenem OT-
nena no paspaboTke ynpaBnsieMblx pa-
keT Apmun CLLUA B ApceHane "PenctoyH”
B XaHTcBunne (wrar Anabama). 3gecb
OH CO CBOEN rpynnon CneuuanmcTos
opraHusoBan cambli MOLWHbIA B CLUA
Hay4YHO-MNPOMN3BOACTBEHHbIA  KOMMJIEKC
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Ons pa3paboTKym MHOFOCTYyMNeHYaTblX pa-
keT-HocuTtenei. Ho, 6yaoyun "tpodeem”
apmum CLLUA n pabotast Ha Hee, B. ¢oH
BpayH B 1951 r. B nabopaTtopum, cocTosi-
wern n3 130 HemMeuknx pakeTynKoB
n 800 amepukaHckux padbodnx, paspado-
Tan GannucTudeckme pakeTtbl "Pencto-
yH" ("Redstone™ SSM-A-5; nnnHa 19,3 m,
cTapToBasi macca 24 T, MakcumManbHas
panbHocTb noneta 800 km). OHM mornuv
HEeCTV saepHble 3apsabl U CTanm Cepbes-
HbIM MHCTPYMEHTOM Si4E€PHOM0 LLIaHTaxa.
o nonyyeHus rpaxaaHcTea CLUA B ceH-
Ta6pe 1955 r. B. ¢oH BbpayH u ero kon-
nern pabotanu "nog NnpucMoTpoM” cned-
cnyx06 Ha nonynerasibHOM MONOXEHUN.
B ApceHane 4uCneHHOCTb CneunanncToB
[OCTUraeT 2 TbIC. YeNoBeK, HayaslbHUKU
Bcex 30 OTAENOB - HEMUBI; B UX 4YUCNE
OpHcT CtynuHrep u Kypt Oebyc, pabo-
TaBwme ¢ HAM B NeHemioHae. Tonbko Ha-
ymHasa ¢ 1956 r. B. ¢oH BbpayH BO3rnasun
nporpaMmmy paspadotkn MBP "PencTto-
yH", NO34Hee - pakeT-HOCUTENEN Ha ero
ocHoBe "tIOnntep-C" ("Jupiter-C") n "tOHo-
Ha" ("Juno"); ero Ha3Ha4yalT ANPEKTOPOM
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MISSILEMAN
VON BRAUN

B. doH bpayH ¢ makeTtom NC3 "Okcnnopep-1".
O6noxka xypHana "Tanim"™ ot 17 ¢es-
pans 1958r.

OToeneHns onepaTuBHbIX pa3pabdoTok
BOEHHOrO areHTcTBa 6annmMcTMYecKkmnx
cHapsgoB (ABMA). B ceHTab6pe 1956 r.
nocnegHas CTyneHb ero Mmoanduunpo-
BaHHoO pakeTbl "PeacTtoyH” ("IOnutep-C")
pocturna BoicoTel 1094 KM 1 ganbHOCTH
noneta 5311 kM. BepxHsasa cTyneHb cny-
Xuna MakeToMm, Ho, 6yab 3anpasfieHa To-
NAVWBOM, @ He Meckom, TO, MOXET OblTb,
cTtana 6bl NepBbIM CNYTHUKOM... HecmoT-
psi Ha HeodHokpaTHble Npockbbl B. ¢oH
BpayHa, emy Tak n He no3BonuAu 3any-
CTUTb CMYTHUK.

MepBbIM CcnyTHUKOM 3emMnn  6bin
Haw - CCCP ctana nepBon "KoCcMunye-
CKOli cBepxaep>XaBoin™; 910 Obl LLUOK A1
CLLA. MpecTmxHyio 3apady 3anycka NC3
B CLWA otpanu ¢noty. K B. ¢poH Bpay-
Hy oOpaTunucb MWL MNocjie nposana
npoekta BM®, korpa 6 nekabpsa 1957 r.,
KaKk OH 1 npeaBuaen, pakeTa-HOCUTENb
"ABaHrapg” ¢ NC3 maccon Bcero 1,4 kr
B30pBasiach, €48a OTOPBABLUUCH OT CTap-
ToBOro ctona. EMy noHapobunacb MeHb-
e ABYX MecsueB ans AopaboTKu YeTbl-
pexctynenyatonn PH "lOnutep-C" (onvHa



21,8 M, cTapToBasi macca 28,5 T) u cnyT-
Huka. "Okcnnopep-1" maccoin 8,3 kr Obin
BblBedeH Ha opbuty 31 aHBaps 1958 r.
MNocne ero ycnexa B. ¢oH BpayH cTtan
3HAMEHUTOCTbIO (MOPTPET NOMECTUAU Ha
obnoxke xypHana "TaiimM"), OH no3Ha-
komuncs ¢ nuaepamm CLLUA - To4HO Tak
Xe, Kak 1 ¢ nuaepamMun HaumcTtckom lep-
MaHuM Nocfie NEPBOro yoa4yHoro 3anycka
A-4. Ona Toro, 4toObl OenaTtb pakeThbl,
TpeboBanacb, B MePBYO o4epenb, Nonu-
TM4eckasa BONASA NMAEPOB rocynapcTsa.
B. ¢oH BpayH nony4un nognepxky rpe-
3mpeHToB 1. SnseHxayapa, Ox. KeHHe-
an v J1. JxoHcoHa. Ha cTpaHuue Xyp-
Hana "Mwuccann gmsanH OeBenornMeHT”
B oekabpe 1958 r. nucanu: "bpayH siB-
JIeTCS €ANHCTBEHHbIM YEJ/IOBEKOM, HE

cyuTasi caMoro npes3vaeHTa, KOToPbil
MOXET MoNy4YnTb OT KOHIrpecca Muaau-
apn [osnnapos wiau gaxe 6osee, HYXHO-
ro NASA".

CCCP nepBbiM "3anyctua”™ B KOCMOC
lOpusa AnekceeBunya [arapuHa. PakeTta
B. ¢oH BpayHa "PencTtoyH” BbiBena Ana-
Ha Lllenappa Ha 6opTy KK "Mepkypuir-3"
B cybopOuTanbHbI noneTt nuwb 5 mas
1961 r. lNepBbIli aMepuKaHCKUI acTpo-
HaBT IxoH [neHH (KK "Mepkypuin-At-
nac-6") nonan B kocmoc 20 d¢despang
1962 r. - yepes3 gecsATb MecqaueB nocne
noneta 0. MarapuHa (3emna n BceneH-
Haq, 2017, N2 2).

Amepuka oTctaBana. BecHon 1961 r.,
efBa nNpuasa K BAacTM U OLWYyTUB BMECTE
Cco Bcell AMepuKol HebblBasnioe 4yBCTBO

lMpesvgeHt [Ix. KeHHean v Buue-npe3ugeHT J1. [DKOHCOH noceTtunv gokTopa BepHepa
¢oH bpayHa B LleHTpe kocmuyeckux nonetor um. [x. MapLuanna v coobLmnm o peLeHnm
nocnatb yesnoseka Ha JlyHy. Ha BTopom nnaHe -PH "CatypH-1". XaHTcBunn, 11 ceHTs6ps
1962 r. ®oto nybavkyetcs ¢ paspeLueHus NASA.
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B. ¢oH bpayH Ha CTapTOBOM KOMIJIEeKCe
N2 39 Kocmumyveckoro ueHTpa um. [x. KeH-
Hean nepen craptom PH "CartypH-5" ¢
KK "AnosnnoH-11". WMione 1969 r. ®oTo nybsu-
kyetcsi ¢ paspelueHns NASA.

yHUXeHud, [Ix. KeHHeam B CBOEM MEMO-
paHoyme NASA noctaBui BOMPOCHI: Kak
MOXHO OonepeanTb PYCCKUX B KOCMUYEC-
KOM copeBHOBaHuUM B TedeHume 10 nerT.
Yxe yepe3 10 gHeln B nNuUCbMe Ha UMS
BMue-npe3ngenHta B. ¢doH BbpayH nsno-
XXM CBOK TOYKY 3PEHUS, BO MHOIOM OT-
JNINYHYIO OT TOYKW 3PEHUsa PYKOBOACTBA
NASA. OugeHnB BO3MOXHOCTU COBETCKOM
pakeTbl, OH COOOLWWWX, 4YTO OonepeaunTb
CCCP MOXHO TO/SIbKO 3arnyCKOM 4eno-
Beka Ha JlyHy. OgHako onis aToro notpe-
oyetca paketa B 10 pas mouHee co-
BETCKOW; ec/in BCe Cuiibl OBpoCuUTb Ha ee
co3paHue, To Kk 1967-1968 rr. oHa OyneT
rotoea. bapoH cHOBa Mony4aeT yHUKasb-
HbIi LLIQHC peann3oBaTb OABHIOKD MEYTY.

3anyck paket B CLUA nepewen u3s
eaNHONMYHOro BnageHus leHTaroHom
B pyku NASA; npm Hem co3paH LleHTp
KOCMMYeckmnx nonetos um. [x. Mapluasn-
na B XaHTCBUIIE NOA, Hay4YHbIM PYKOBO.-
ctBoM B. ¢oH BpayHa. OH npuctynaet
K paspaboTke pakeT-HOcUTenem cepuu
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"CatypH". Tenepb y Hero 6bis10 eLe 60b-
e OeHer v naen, Tenepb rnof ero Ha-
yanomMm paboTaloT yXe ThicA4M chneuma-
JINCTOB. 3TO MO3BONUNO yxXe 27 oKTabps
1961 r. ycnewHo 3anyctutb HoBylo PH
"CatypH-1" ("Saturn-1"; onunnHa-55 wm,
cTtaptoBas macca-510 T, macca nones-
Horo rpy3a- 10,2 T) koHCTpykunu B. ¢oH
BpayHa.

Monntnyeckasa BoONA npe3uaeHTa
Ix. KeHHeaun, nHaycTpuanbHas v Hayy-
Has MOLLb BENMKOW cTpaHbl u 20 mnpg
[ONnapoB no3sonunm emy cospgartb PH
"CaTtypH-5" cBepxTaAXenoro knacca (nep-
BbIl 3anyck- 9 Hos0psa 1967 r.) n ko-
pabnb "AnonnoH” ans noneta Ha JlyHy.
YHMKaNbHOCTb pPakeTbl 3aKJII04HaAETCS HE
TOJNIbKO B FMraHTCKMX pa3mepax - BbicoTa
110 m (cTtapTtoBas macca-2960 1, macca
nonesHoro rpyaa-140 1, macca rpysa npu
nonete k JlyHe- 65,5 T), HO U B MacLU-
TabHOCTM PaboT 1 B HOBOM NOAX0A€e K Op-
raHnsauum camoro npoekta! lNMopaxaet
NPOAYMaHHOCTb U O0TPabOTaHHOCTb Kak
OTOENbHbIX Y3/10B, TaK U pakeTbl B Le-
nom! BTO BbINUAOCH B BbICOYANMLLYIO Ha-
nexHocTtb "CatypHa-5". 20 nions 1969 r.
KomaHaunp "AnonnoHa-11" Hewnn Apwm-
CTPOHI CTan NEpPBbIM YEIOBEKOM Ha
3emne, CTYNUBLUMM Ha JIYHHYIO MOBEpPX-
HOoCTb (3emna u BcenenHasn, 1970, N25;
2009, N2 5; 2013, N2 1). 3a atoT nonetr
B. ¢doH BpayH 6bin HarpaxgeH Menanbto
NASA "3a BblgatoLLytocs cnyxoy”. 3atem
COCTOSUIUCH elle LUECTb JIYHHbIX 3KCMe-
OVUWA N NOCNeOHU NOoNeT pakeTbl-rn-
raHta 14 maa 1973 r. - korga oHa BbiBena
Ha opbuTy TaXeNylo opbuTasibHYylO CTaH-
umio "Ckannad™ maccon 77 T (!), Ha KOTO-
poii paboTtanu Tpu akcneanummn (3emns
n BcenenHnasn, 2004, N23). Ntoro 13 3a-
nyckoB PH "CatypH-5", n Bce ycnelHbie!

B Hauyane 1930-x rr. monoaon cTty-
neHT B. ¢oH BpayH noceTtun npeseHTta-
umio, yctpoeHHyio Orioctom lMukapom,
KOTOpbI B TO BpeMsi bl "nnmoHepom” no-
neToB B cTpatocdepy v 3apabdartbiBan
Ha CBOM OMbITbl BbICTYM/IEHUAMU B UMP-
ke. BepHep nogowien K HEMY 1 3asBU:
"3HaeTe, A MAaHWPYO Koraa-Hubyab



OTrpaBuUTbLCS B riosiet Ha JIyHy"; OH caoep-
>aJ csoe cnoso!

B 1970-x rT. OH y>Xe meyTasn O JIyHHOM
6ase 1 CTaHUMn, O NUIOTUPYEMOM MoneTe
Ha Mapc; oH nnaHupoBasn OCyLEeCTBUTb
Takne npoekTbl B TedyeHne 20 net. Vim
He CyXAeHOo OblI0 peannu3oBaTbCs B CBSI-
31 CO CBepTbIBaHMEM BOpLOLI ABYX KOC-
MU4ecknx ceepxgepxan. B. ¢oH BpayHy
npPeanoXnnm OTMEHUTb NONEThI Ha JIyHy
M 3aHATbCS NyCKamMu pasBenbliBaTEeNbHbIX
M KOMMEpPYECKMX CNYTHUKOB. Havanuco
KOHDAUKTbI, N BCKOPE YYEHOMY MNpwu-
WIocb YUTU B OTCTaBky. lNocne yxona
n3 NASA B 1972 r. B. ¢doH BpayH npoxun
BCEro nNdatb fIeT, ymMep OT paka 16 umioHs
1977 r. B OKPYXEHNN CEMbU N CTapbIX
Jpys3ein B cBoeM gome B I. AnekcaHopud
(wtat BuppxuHug). B nocnegHuim nyTb
BMECTE C POAHbIMU 1 BAN3KUMU €ro npo-
BOAMN akunax "AnonnoHa-11". B 1994 r.
MexayHapoOHbli aCTPOHOMUYECKUN
coto3 npucseoun nma BepHepa ¢oH bpa-
yHa KpaTepy Ha BUAMMOW CTOPOHE JIyHbl.

B. ¢ooH BpayH oTnnyanca yTOHYEHHbI-
MW MaHepamu, BHELLHE SIBMsi cobon Tu-
NUYHBLIA 0BNKK "apuiiua”™: MAOTHOro Te-
nocnoxenus, poctom 190 cMm; KpynHble,

npasusibHble, Bblpa3uUTEsibHbIE 4epThl
nnua, CBETNble BOJIOChI, ronydble rna-
3a. TemMnepamMeHTHbIN, Xapu3MaTU4HbIN,
CKJIOHHbIN K NMOEPCTBY, OH BCcerga rnoJsib-
30BasICs HEM3MEHHbIM yBaXX€HUEM U aB-
TOPUTETOM, XOTS1 Obl1 BECbMa CTPOrvm
K NEHTASM 1 XxuTpeuam. NoaynMHeHHble Ha-
3blBann ero "3escoM”. [lokTop BpayH 6bin
He TONbKO 06asTeNbHbIM KpacaBLEM, HO
M LUMPOKO 0Opa30oBaHHbIM YENIOBEKOM, He-
MJIOXUM XYO0XHUKOM, NETYNKOM-NobuUTe-
nem, nnaesan c akBasaHrom. KOHCTpyKTop
Hanucas MHOXECTBO Hay4HO-MOMyNsiPHbIX
KHUr, ¢aHTaCcTUYEeCKMX pacckasoB, CTa-
Ten n cueHapues GUNLMOB (COTpyaHWUYa
¢ Yontom ucHeem). OH cTpacTHO N100-
OupoBasl MHTEPEC K pakeTaMm, Obi1 Mec-
CUOHEPOM MeEXMNIaHETHbLIX CTPaHCTBUN
M "NPoOpoKOM™ KOCMUYecKoro Beka. Kak
roBopsAT ero 6uorpadbl, 6apPoH - yHaCTHUK
MHOIMMX MeXAyHapOAHbIX Hay4HbIX KOH-
depeHunin - Haneancst BCTPETUTLCS C 3a-
ragoyHbIM COBETCKMM [NaBHbIM KOHCTPYK-
TOPOM. YBbI, 3TO OblJI0 HEBO3MOXHO...

B.A.KOBAI[EH KO,
C.A. TEPACIOTHH

Hugpopmayus

Camaga "tecHaa"
opOuTta 3Be3abl
BOKPYr4YepHoii AbIpbl

AcTpoHOMBI OOHapyXHu-
au cucteMy X9, B KOTOpoii
3B€3/1a IBUXETCS C MEPUOAOM
B MoJiyaca no opouTe BOKPYT
YepHOU [IBIPHl - ABOUHOM

CHUCTEMBI, PACIOJOXEHHOI
B 14 800 cB. ;mer ot 3eM-
JU B IIapOBOM CKOIIJICHUU
47 TyxkaHna. OpOuta 3Be31bl
MOXET 0Ka3aThCI CaMOU Tec-
HOM 151 OMHAPHBIX CUCTEM
B Hawleil anakTuke. D10 OT-
KpbITUE OBLIO CIEJaHO C MOo-
MOIIbIO KOCMHUYECKUX PEHT-
FeHOBCKMX o0OcepBaTopuil
"Uaunnpa" u "NuSTAR",
a Takxe Teneckomna Australia
Telescope Compact Array,
pPacMmoJoXeHHOTO Ha TePPU-
Topuu 3amaaHoil ABcTpa-
auu. Cucrema X9 Hemnpe-
PBIBHO MEHSET CBOIO IPKOCTh
B PEHTTe€HOBCKOM JMaIa3oHe

¢ mepuoaoM 28 MHUH, 4TO,
MO-BUIUMOMY, COOTBETCTBY-
€T OTHOMY MOJIHOMY 000pOTY
3Be3/IbI-KOMIMaHbOHA BOKPYT
yepHoii abipbl. KpoMe mpu-
3HAKOB MPUCYTCTBUS 0OJb-
IOr0 KOJIMYeCTBa KUCA0POoaa
B OTOU CHUCTEME, B HEW Tak-
Ke 00HApYXMBAIOTCS CBUAC-
TeJbCTBA TOTO, YTO BOKPYT
YyepHOH OBIpHl oOpalmaeTcs
Oenblil KapJuK, HAXOAS I -
cd OT Hee Ha pPacCTOSHUHU
BCEro JUIIb B 960 ThIC. KM.

IIpecc-peauz  NASA,
15 mapma 2017 e.
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Jroodu nayku

CyopaxMaHbBsIH "TaHapacexap

CybpaxmaHbsH Yangpacekap (Subrah-
manyan Chandrasekhar) - BbigatoLui-
ca acTpodusmnk, GU3nK-TEOPETUK U Ne-
paror, naypeat HobeneBckoi npemun
(1983), uneH HaumoHanbHOW Akagemum
Hayk CLLIA (1955) u JToHOOHCKOrO KOpo-
neeckoro obuiectsa (1944), BHeC orpom-
Hbli BKN1a[, B TEOPUIO OTHOCUTENBHOCTU
N PENSTUBUCTCKYIO acTpodusnky, B An-
HaMKKy 1 3Bonoumio 38e3a. OCHOBHbIE
TPyAObl NOCBSALLEHbI UCCNEA0BAHNIO ANHA-
MWKUK, CTPOEHUS 3BE3A, U nUX atmocdep,
npobnemamMm rmapoanHaMU4eckKon n rm-
OPOMarHUTHOM YCTOMYMBOCTMN B pamMkax

C. YaHapacekap. KoHewu 1970-xrr.
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oOLen Teopun OTHOCUTENBHOCTU; MaTe-
MaTtudeckon ¢pusnke (Teopum cTtoxacTu-
yeckux npoueccos). Moayynn pyHaameH-
TanbHble pPe3ynbTatbl B PENATUBUCTCKOMN
acTpodunsnke n Opyrux pasgenax Teo-
petuyeckon actpodunsunkm. Passun Teo-
puio 6enblx KapankoB, YCTAHOBUIT NX KO-
HEeYHylo Maccy (npemen Yanppacekapa),
onpefennn KOHeyHble CTaauu 3BOJIO-
U1 3Be3a.

C. Yanpgpacekap (no HaUMOHANBLHOCTU-
Tamui; He nmelT damunuu: Yangpace-
kap -ums, CybpaxmaHbsiH -0TYECTBO) PO-
aunca 19 oktabpsa 1910 r. B laxope (MK-
Ovs, HbliHe [lakncTaH) B MHTENIMFEHTHOWN
ceMbe. OH Obl1 NepBbIM CbIHOM (M1 Tpe-
TbUM M3 OecaTu gerten) Yanpgpacekapa
CybpaxmaHbn Aisipa-nHOWNCKOro npa-
BUTENbCTBEHHOIO YNHOBHMKA, MOMOLLHMN-
Ka ayauTopa Xene3Hbix 40por Ha cese-
po-3anage 6putaHcko UHouu (Takxe
My3blkOBeAa) 1 ero xeHbl, Cutbl (80 3a-
MyxecTBa banakpuwHaH) - npenopa-
BaTeNnsa nutepartypbl U aMHrencTta. Aaans
oyayuiero actpodmanka, y4eHblin-du-
3Kk Benkata Pamana (1888-1970) - Ho-
6enescknin naypeat 1930 r. (paboTbl Mo
paccesHuio cBeTa U OTKpbITUe adpdek-
Ta CNeKTPOCKONUM MOJSIEKYN U KpucTtan-
JI0OB, Ha3BaHHOIO B €ro 4ecTb), OCHOBA-
Tens (B 1934 r.) n nepBoro npe3mgeHTa
NHoninckon akageMmum Hayk. Booayuies-
JIEHHBIN MpuMepom asaam, Yangpa (kak
€ero Bcerga HasblBaJin POAHbIE) peLuun
cTatb yyeHbiM. OpapeHHbli 0T Npupoapl
Manb4MK yYusncsa goma nog pykoBoACT-
BOM poauTenen n npurnaweHHblx ne-
[aroroB, OH NtoBuN My3blky U MO33MIO.
B 1922 r. noctynun B wkony B Magpa-
ce, Kyoa cemMbs nepebpanacb B 1918 r.

© I'cpactotun C.A.



OxoHumB wikony B 1925 r., oH moctynun
B Npe3npentcknin konneox Magpaccko-
ro YHUBEPCUTETA, rae BolOpas OCHOBHbLIM
npegmeTomM GU3KNKy; YBAEKCS 3aMaHyu-
BOM TEMOW 3BOMOUMN 3BE3[, OCOOEHHO
VHTEPECYSChb MNOCNEOHVUMU OTKPbITUSIMU
B acTpodusuke. byay4m crapliekypc-
HMKOM, OH B 1928 r. onybnukoBan crta-
TblO, e, B CBS3U C NPOLLECCaMN BHYTPU
3Be3[, aHaNIM3npPOoBaIachb TEPMOAVHAMMU--
ka apdpekta KomntoHa (U3MEHEHME ANn-
Hbl BOJIHbl PEHTFEHOBCKOro WU3Jy4eHua
npu paccesaHun GOTOHOB); Ha3BaHa Tak
no nmeHu naypeata Hobenesckor npe-
MUN aMmepuKaHCcKoro ¢usmka A. Komnto-
Ha. B 1930 r. Yangpacekapy npucBou-
nn cteneHb 6akanaepa, BPY4YMB AUMIIOM
C OT/IYMEM.

B TOM Xe rogy 3a OT/IM4HY0 y4eby OH
NoAy4YUn CTUNEHAMIO UHANIACKOro NpaBu-
TenbcTBa AN oOy4yeHus B acnmpaHTy-
pe Kembpupxckoro yHuBepcurteTa. Bo
BpEMS O0JIroro NyTelecTsus B AHIINIO
YaHppacekap umTan KHUry Bblawolle-
rocs actpoduanka capa A. DaaMHIToHA
"BHyTpeHHee cTpoeHue 3Be34", KOTOPYIo
NoJsly4Ynn B KayeCcTBE Harpagbl Ha KOH-
Kypce no ¢éouma3mke. B kHUre yrtBepxpaa-
JI0Cb, 4YTO, KOrga MCTOLWAeTca TOMIUBO
B 3B€34aX, OHU CXWMMAIOTCH, BbliAENss
M3bbLITOK 3HEprmn. A Takas 3Be3na, kak
CornHue, npeBpaTUTCa B packaNieHHbIN
wap pasmepom ¢ 3emnio-6enbin kap-
AMK NoTHOCThIO B 10 T/cM®, nocne yero
OHa ByneT OCTbiBaTb, OCTABasACb BEYHO
HEN3MEHHOMN.

C 3TOro BpemMeHu MONOAOW yYeHbIn
noceaTun cebs cnyxeHutio Hayke. Ero
XXM3Hb MOXHO pPasfennTb Ha HECKOJIbKO
3TaNoOB TEOPETUYECKUX UCCeL0BaAHUNA.
Bot 4TO OH Hanucan B aBTobGuorpadun:
"BbIN0 cemb NepuoaoB B MOEN XU3HWU!
3Be3aHasl CTPyKTypa, BKJIIOHasi TEOPUIO
6enbix kapavkoB (1929-1939); 3Be3n-
Hasi AnHamMuka, BKJo4asi Teopuo 6poy-
HoBckoro aswxeHns (1938-1943); Tteo-
pusi nepeHoca U3JyHeHUs, BKJTI0Yasl
TEeopUID 3Be3AHbIX atMocep U KBaH-
TOBYIO TEOPUIO OTPULATEIbHOIO0 KNOHA
BoAoponaa, v Teopus NMaaHeTHbIX aTMOC-
¢ep, BkIOYas TEOPUID OCBELLEHHOCTU

Cewmbsi YaHngpacekap: matb Cuta (AepXuT Ha
pykax YaHngpacekapa) v otewl Ausip ¢ ABYyMS
Aodepbmu. Jlaxop, ams. 1910r.

M nosaspu3aumnn CoHe4YHoro Heba (1943-
1950); ruapoanHamudeckasi v rvgpomar-
HUTHasi YCTOMYMBOCTb, BKJIIOYasi TEOPUIO
koHBekuun Panes-benapa (1952-1961);
paBHOBECUE U YCTONYNBOCTb 3JI/INNCOU-
AasibHbIX GuUryp paBHOBECUS, OTHacTu
B coTpyaHunyecTee ¢ H. JleboBuy (1961-
1968); obuias Teopusi OTHOCUTEJIbHOCTH
n penstuBucTckass actpopusmnka (1962-
1971); maTematnyeckas Teopusi YepPHbIX
abip (1974-1983)".

B TpunHutn-konnenoxe B Kembpuoxe
YaHpgpacekap Tpu roga madydan Teope-
TUYeCKkylo GU3NKy 1 TEOPUID 3BOJIIOLN
3Be34, NoA PyKOBOACTBOM M3BECTHOIO
OpuTtaHckoro acTtpodpusuka P. dayne-
pa. o coBeTy aHrNMMNCKOro ¢usmnka-Teo-
peTvka, OOHOro U3 co3paTesiel KBaHTO-
BoM mexaHukn I. Jupaka YaHgpacekap
nocnegHuin rop, CBOUX OOKTOPCKUX UC-
crnefoBaHUn NpoBeN y AaTckoro ¢usn-
Ka-TeopeTuka, naypeata Hobenesckomn
npemun H. bopa B VIHCTUTYTE TeopeTun-
yeckon ¢usmkm B KoneHrareHe. lony-
4B OOKTOPCKYI cTeneHb netom 1933 r.,
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C. YaHapacekap nocne 3aLnTbl JOKTOPCKOM
cteneHn. Kembpuax, AHrnvs. Jleto 1933 r.

B Tpunutn-konnenxe. Kemopugx, AHrvs.
1930-€ rr.
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OH nonyymn Gnectsauwee obpas3oBaHue.
Ewe yvetbipe roga YaHgpacekap Bxogwn
B COCTaB y4YeHOro coseTa TpUHUTU-KOS-
negxa. Tam BO Bpems y4yebbl n pabo-
Tbl OH YCTaHOBWN [pYXeECKuMe OTHOoLle-
HUs ¢ npodeccopamu Kembpuoxa, B TOM
yncne ¢ A. DAOVHITOHOM M cneumann-
cToM B obnactn édusmnkm 3Be3AHbIX aT-
Mocdep M BHYTPEHHEr0 CTPOEHUS 3Be3L,
3. MunHom.

B Bo3pacTe 21 roga HauvHaloWwmin yye-
HbIl ony6nrkoBan Tpy paboTbl MO acTpo-
dusuke: "KoHourypaumm 3se3gHbIX Macc
npu cunbHOM cxatuun”, "MakcumanbHas
Macca upeanbHbix OGenbix Kapankos”
n "TnoTHoCTb Genbix kapnukoB”. WN3yvas
OVMHaMUKKY 3Be34, 1 aTanbl UX 3BOJIOLUN,
€My yaanoCb paccyuTatb NpenesibHylo
Maccy 6enbix kKapnaukoB. YaHppacekap
nokasasn, 4yto OonbliMe M Masble 3BEe3-
Obl BeaoyT cebs no-pas3HOMY MO OKOH-
YaHUK aaepHbix peakuyii. C NOMOLLbIO
KBAQHTOBOW MEXaHWKU U TeOPUN OTHOCKU-
TENBbHOCTM OH MpoaHanMaMpoBasn Mnoee-
JeHve 3Be30HOro BeLLeCcTBa B npoLlecce
€ero cxaTtua: ecnm macca 3Be3fbl gocTta-
TOYHO Mana, TO rpaBUTALMOHHOE OaBfe-
HVe, BbI3blBAlOLLLEE CXaTue, MOCTENEHHO
YPaBHOBELUMBAETCSH BHYTPEHHUM AaBre-
HMEM W 3Be3[a AOCTUraeT BHYTPEHHe-
ro paBHoBecus (npu pasmepax 6enoro
kapnuka). OTOT BbIBOA, OCTaeTcsa cnpa-
BEJ/IMBbIM B Knaccuyeckon ¢édusuvke, roe
€ro WUCTOYHWUKOM CcUMTaeTcs Mo npeu-
MYLLECTBY TEMJOBasi 3HEPrus 3NeKkTpo-
HOB; UM B pamMKax KBaHTOBOW MeXaHWKW,
Koraa npuxoguTCst Y4uTbiBaTb BeMYU-
Hy aHeprum Pepmu (No umenn 3. Gepmu;
3emna u BcenenHas, 2015, N2 3), 3aBu-
CSILLLYIO OT MJIOTHOCTU 3NeKTPOoHOB. Ecnu
KpuTUYeckass Macca 3Be3fbl NpeB3onaeT
B 1,4 pasa maccy ConHua, To ee rpaButa-
LMOHHOE None MpPeBbICUT NPOTUBOAENCT-
BYIOLLIME CUNblI U 3BE3JA COXMETCH A0
HEBEPOSATHO Manoro pasmepa n Orpom-
HOW MJIOTHOCTW, NPEBPATUBLUNCL B BENbIN
Kapsvk. 9TO orpaHu4yeHne Ha3BaHo "npe-
nenom Yangpacekapa'.

B oktabpe 1933 r. Yanapacekap Obin
YOOCTOEH MPEMUUN - UMEHHOI CTUMEHANN
TpuHuTU-KONNemxa Ha nepuog ¢ 1933 no



1937 rr. B 1934 r. ero npurnacunmn Ha 3a-
cepgaHne KopoJsieBCKOro acTpoHOMMYE-
ckoro obuwectea B JIoHOoHE, NOMNPOCKB
pacckasaTb O CBOMX BbI4MCIEHUSIX 3BE3M,
Ha nocnepgHen ctagum asonoumm. OH
cpoenan poknag, B KOTOPOM BbIOBUHYI
MAED YepHbIX Ablp. B HEM roBOpunoCs,
yTO CXMMalWasaca MepTBas 3Be3aa
C Maccon, B ABa-Tpu pas3a npeBbillalo-
wen maccy ConHua, BblAENUT OrPOMHOE
KOJIMYECTBO 3HEPrUM, NPEBPATMBLLUCH
B CBEPXHOBYIO, a 3aTeM B3opBeTcs. Ee
HapyxHas obonoyka 6ymeT BbiOpoLue-
Ha B OKpy>XXatow,ee npocTpaHCcTBo, "ocTa-
TOK" COXMETCH 00 Pa3MEPOB YCTONHMBOW
HENTPOHHOW 3BE3Mbl MIOTHOCTbLIO NOPSA-
ka 100 MaH T/cMm’.

B saHBape-mapTe 1936 r. cocTosincs ero
KpaTknii BU3WT B [[apBapACKuiA yHNBEPCU-
TeT (Kembpupox, wrat MaccadyceTc) no
NpUrnaweHnio ANPEKTopa, U3BECTHOrO
acTpoHoma goktopa X. Lennu. OguH 13
KPYMHENLINX aMePUKaHCKMX acTpoduam-
koB O.J1. CtpyBe 1 npe3anaeHT Yukarcko-
ro yHmeepcuteta P. XatymMHC npeanoxm-
nn Yanppacekapy AO/MKHOCTb Hay4YHOro
COTPYAHUKA. ,

Bo Bpems noesgku B MHawio B 1936 T.
Yangpacekap XeHWNcs Ha ctuneHanartke
MpeanpeHTckoro konneaxa Jlanute [o-
paricBamu (Mo HaUMOHANbHOCTU MHOWAH-
ka). OHa cTana ero nogaep>XmBaTb BO BCEX
nenax, obecneymB yCnoBus AN Hayy-
HOW OeATeNbHOCTU, OKPYXNB ero 3abo-
TOW U BHUMAHMEM (OETEN y HMX He Obifo).

B anBape 1937 r. Yangpacekap nepe-
exan B CLUA, 3aHaB OONMXKHOCTb Hayy-
HOro COTPYAHMKA HA aCTPOHOMMYECKOM
dakynbTeTe Ymkarckoro yHMBepcuTeTa.
B 1938 r. y4yeHbIn cTan agblOHKT-NPO-
deccopom, B 1944 r. - NONHBLIM MpPO-
deccopom 1 ¢ 1947 r. 0O KOHLA XN3HU
COCTOS11 NOYETHLIM NPODECCOPOM acTPO-
dun3unkm Ymkarckoro yHmeepcuteTa. Jinwb
B 1953 r. OH monyYun amepukaHckoe
rPaXaaHCTBO.

B paHHux uccnegosaHuax (1929-
1939 rr.), npoaomxasa pabotsl I'. JleliHa,
P. Ompena n A. DoaonHrtoHa, YaHgpa-
cekap M3y4mn CBOWCTBa 3BE3f4 C TOY-
KN 3peHnst 00Lwmx GU3NYeCcKnx 3akKoHOB,

C. Yanpgpacekap c xeHowi Jlanutoli B ob6cep-
Batopun MakgoHaneaa Texacckoro yHUBEp-
cuterta, 1939r.

paccMoOTpen CBOKMCTBa BewecTBa, ¢op-
MUpYyoLEerocs nog AencTBMEM OrpoM-
HbIX TeMnepaTyp U OaBNeHNs 3BE3OHbIX
Henp. PaspaboTan Teopuilo MexaHuyec-
KOro paBHOBeCUsI Benblx KapanKoB Ha OC-
HOBE TOYHOrO YpPaBHEHUSI COCTOSIHMS ONS
NMONMHOCTbIO BbIPOXAEHHOrO rasa, pac-
CMOTpEen 3Be3aHble KOHDUrypaumm ¢ Bbl-
poXxaeHHbIM gapoM. B koHue 1930-x rr.-
Hayane 1940-x rr. co3gan NoHylo Teo-
pU0 3BOOLMN N BHYTPEHHEr O CTPOEHUS
MacCUBHbIX 3Be34. B cBoen moHorpadum
"BBeaeHve B y4eHne O CTPOEeHUN 3Be3a”
(1939, nep. Ha pycck. B 1950) ctporo
N nocneaoBaTeNbHO W3NIOXWUA Teopuio
BHYTPEHHEr0 CTPOEHUs1 3Be34, PaccMo-
Tpen eu3nyeckoe COCTOSIHME BeLLEecTBa
N WU3NTyd4eHUss BHYTPWU 3Be3N.

B 1942 r. coBMecTHO ¢ 6pas3nsibCKNM
dunsnkom M. LLIEHGepromM m3yunn 3sesn-
Hble KOHOUrypauum ¢ pasnnyHbiM XUMU-
4YeckrMM COCTaBOM B sape 1 B 060J0uKe,
onpenenun npegen ans n3oTepMmnyYecko-
ro aapa 38e3fdbl, C NPEBbILLIEHNEM KOTO-
pOro HayMHalT npoTekaTb TepMOosAep-
Hble peakumn B chHepunyHeckoM CJIoe BHe
anpa 3Be3abl (npepen LLéHb6epra-Yana-
pacekapa); aTa Teopus ferna B OCHOBY
MOJeNeNn CTPOEHUS KPaCHbIX TMraHTOB.
YyeHbln npoaHanmM3ampoBas MpPOLECCHI
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lpogeccop YYmkarckoro yHuBepcuTeTa.
Kownewy 1940-x rr.

nepeHoca W3Ny4yeHUs B 3BE3AHbLIX aT-
Mocdepax, Npennoxun MeTodbl pelle-
HUSE YpPaBHEHWI, WUCMNONb3yeMbIX OIS WX
onucaHus; paspaboTan marematuyeckui
annapart Teopun YepHbIX AbIp WU MCNoJb-
30BaJl €ro As NpoBepkn YCTOMHYMBOCTHU
3TUX 0OBLEKTOB.

Mocne paboT NO M3YHEHMIO BHYTPEHHE-
ro CTpoeHus 3Be3pn YaHgpacekap B KHU-
re "MpuHunnbl anHamuku 3ee3n” (1942,
nep. Ha pycck. B 1948), ncxoas 13 3akoHa
BCEMMPHOro TAroTEHUs, HA OCHOBE KJ1ac-
CUYECKON MEXaHMKU MOCTPOUST TEOPUID
3BE3HOM OWHAMMWKU U BbIBEST BCE BO3-
MOXHbIE NPV TakOM NOAXOAE CNeacTBus.
PaccmoTpen ocobeHHOCTM JuHamuye-
CKOro TpeHusi, 3ameasieHne ABUXEHUS
noboin 3Be3abl B ranaktuke ua-sa rpa-
BUTALMM OKpyXatowmx 3ee3n. B ero mo-
Horpadum "Ctoxactudeckme npobremsl
B du3mke n actpoHomumn” (1943, nep. Ha
pycck. B 1947) nanoxeHbl nccnenoBaHns
Nno Teopun clny4yaiHbiX MapkOBCKMX MpPO-
LLEeCCOB M ee MPUMEHEHUIO B pasgenax
dnankn n actpoHommn. Ocobblli NHTe-
pec ONS y4eHblX B KHUre npencraBnsieT

76

BOMNPOC O CTaTUCTUKE rPaBUTALUOHHO-
ro nons, NPONUCXoAsWero OT CAy4anHoro
pacnpegeneHns 3eses3n BO BceneHHomn.

Bo Bpemsa BTopoii MMPOBOM BOWHBLI OH
CNYXWJT KOHCY/IbTAHTOM BOEHHOIM0 MUHU-
ctepctBa CLLUA Ha vcnbiTaTebHOM MO-
nuroHe B AGepauHe (wrtat MapuneHg).
Yukarckmn yHUBEPCUTET MNPUHAN y4ac-
TMe B MAHX3TTEHCKOM MpPOEKTe MNo CO3-
[aHWio atomMHoi 6ombbl, 1 YaHapacekap
TOXe BHEC CBOW Bknapg, paboTtas BMecTe
c 9. ®epmu, >x. GpaHKOM 1 OPYrUMMU.

B nepuop mexay 1943 r. u 1950 r. oH
pasBMBan TEOPUIO NEPEHOCa U3NYyYEHUS
B aTMocdepax 3Be34, U nNiaHeT- Bax-
HYIO 0N MOHMMaHUS 3BE3OHOM aTMOC-
depbl, IpKOCTM 1 00pal3oBaHMs CMEKT-
panbHbIX NUHKMN. CBOM MccnegoBaHWs
noabiToxun B Tpyae "flepeHoc nyyncromn
aHeprumn” (1950, nep. Ha pycck. B 1953).
Yangpacekap chopmynmpoBan psg, oc-
HOBHbIX 3a4ay Teopuu U MNOAy4un pe-
weHna anddepeHumnanbHbiX YpaBHEHUN
rnepeHoca- B 4aCTHOCTU, C y4€TOM NOo-
napu3aumnoHHbix 3¢pdEKTOB; paccymTan
Tabnuubl OCHOBHbIX CreumanbHbIX YHK-
LUMin TeopuUM nNepeHoca N3nydyeHus; npea-
noxun 3d@EKTUBHLIA MPUBINXKEHHbIN
MeTO[, peLleHnsl ypaBHEHUS MepeHoca
ONCKPETHbIX OPANHAT, CTaBLLUNIA OCHOBOMN
00JIbLLUMHCTBA COBPEMEHHbIX YMNCNEHHbIX
MEeTO0B; MONy4YUn NepBble HaAeXHble
OLEHKM KO DUUMEHTA MOrNoWeHns oT-
pvLAaTEeNbHOrO MOHa BOAOPOAA - MNaBHO-
ro MCTOYHMKA HENpPO3pPavyHOCTM B aTMOC-
depax 3Be3, NPOMEXYTOYHbIX K1aCCOB.

KpomMe nepeuncneHHblx obnacrten
Hayk, OH 3aHMMancs rnapoaMHaMUnKOMn
U rmapoanHaMnyeckom yCTONYMBOCTbIO
(1952, 1961), paBHOBECMEM WU YCTOKYU-
BOCTbIO 3NAnnconaanbHbix GUryp spatLe-
Hua (1961, 1968), a Takxe obLulen Teopu-
el OTHOCUTENBHOCTU U PENATUBUCTCKOWN
actpodusukon (1962, 1971). B obnacTtu
rMapoaANHAMMNKN YYEHbIN pacCMOTpen
NPoLLEeCChl KOHBEKLMN, peLlunn npobnemy
YCTOMYMBOCTM KOHBEKTUBHbIX OBUXEHWUI
B XXWAKOCTM B NPUCYTCTBUM MarHUTHOIO
nons u 6e3 Hero. NpumeHUn (COBMECT-
Ho ¢ H. JleboBuuem) paspaboTaHHbI UM
BUPUANbHBIA METO, PELUEHNS HEKOTOPbIX



lpesunaeHT CLUA J1. IxxoHcoH Bpy4aeT C. YaHapacekapy meanasns "3a HayyHbie 4OCTUXEHUS"
HauwonansbHoro HayyHoro ¢oHaa CLUA, BalumHrToH, 1966 r.

rmopoanHaMmnyeckmnx 3agad (MoHorpadpus
"'mapoanHaMmuyeckasa n rmagpomMarHeTu-
yeckasl ctabunbHocTh", 1961 r.), 4TO Mo-
3BOJINAO MOJSYy4UTb HOBbIE pPe3y/bTaThl
B TEOPUN SNNUMCONAANBbHBLIX PUryp pas-
HOBECUKS BpaLLaloLLENCs rpaBUTUPYIOLLENA
XNOKOCTU U B TEOPUN UX YCTOMUYMBOCTU
(MoHorpadusa "annuncovganbHble GuUry-
pbl paBHOBecusa”, 1968 r., nep. Ha PyCcck.
B 1973 r.).

YaHpgpacekap B CBOUX MCClefoBaHU-
X TOYHO CTaBM/ KOHKPETHYI 3ajaudy,
onucbiBas GU3NHECKYI0 MOAesSlb CO BCe-
MU FMNoTe3aMmM U OrPaHUYEHUSIMU; eMY
yaaBasioCb CBA3bIBATbH MaTtemMaTtmyeckue
TEPMUHBI U MOAENN C UX "OUINYECKUM
comepxaHnem”. 9T paboThl He ycTape-
NN N cenydac, OHN NO-NPEXHEMY COCTaB-
NFI0T OCHOBY OJ151 UX PasBUTUS.

C. YaHppacekap BbICTyrnaet C JIEKLMEW.
1970-e rr.
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OCHOBOMOIOXHUKN TEOPETUHECKON acTpo-
dusukn B.A. AMbapuymsH n C. YaHapa-
cekap Ha cumrioduyme "TIpyuHUMN nHBa-
PUAHTHOCTU 1 ero rpuioxeHus”. bopokaH,
Apmenusi. Oktabpb 1981 r.

AHaANOrMYHBIN CTUNb U3NOXEHUS pe-
3yNbTaTOB MPUCYL, BbIAAKOWUMCH CO-
BETCKMM TeopeTukam-actTpopusu-
Kam - akagemuky B.A. AMbBGapuyMsHy
n ero yyeHuky akagemuky B.B. Cobo-
nesy. C. Yanppacekap, B.A. AmMb6apuymsH
n B.B. CoboneB-ocHoOBaTenn teopeTu-
yeckow acTtpodmnaumkmn. Mo cnyyaro cBOero
80-netna (1988 r.) B.A. AmMbBapuyMsaH no-
Ny4nn IMYHOE no3gpasfieHne oT YaHa-
pacekapa C nNnpu3HaHWeM 3aciyr CcOBeT-
CKOro y4yeHoro. Yangpacekap ABaxAabl
nobbiBan B CCCP-B 1934r. mB 1981 r.
Kak noyeTHbIn rocTb bBlopakaHcKom
acTpodusmyeckoir obcepeatopumn (Ap-
MEHUS1) OH MPUHAN yyacTue B MexXayHa-
poaHOM cumno3uyme "TIpuHUMNn nHeapu-
AHTHOCTUN W €ro npuIoXeHnsa", KOTOpPbIN
npoxoaun ¢ 26 no 30 oktabpsa 1981 r.
Mo okoH4yaHnn popyma HYaHgpacekap Bbi-
CTYynua C NeKumMaMmn Ha BcTpeyax B Mo-
ckBe (FTAUVLL MIY) n B oByx ob6cepBaTto-
pusax JleHuHrpaga.

Tonbko B Havane 1960-x rr. noen Yana-
pacekapa nonydunu 06osiee WKMPOKoe
pacnpocTpaHeHne. OcobeHHO BECKUM
ApPrymMeEHTOM B MX MOAAEPXKY SIBUSIOCb
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OTKpbITUE nynbcapoB Hobenesckum
naypeatom 1974 r. 3. XblovwlemM u” ero
coTpyaHukamu (3emna un BceneHHas,
1971, N21).

B 1974-1983 rr. YaHaopacekap pas-
paboTan Teoputo YepHbIX abip. B MOHO-
rpadum "MaTtemaTmnyeckas Teopus yep-
HbiX apip” (1983 r., B 2-x yacTtax, nep.
Ha pycck. B 1986 r.) oH pa3sun matema-
TUYECKUI annapaTt U PaCCMOTPEN YCTON-
YMBOCTb 3TOro Tmna 3Be3[, MNOCTPO-
WU TEOPUIO MO CBEPXMACCUBHbIX Ten,
BKJ1IOYAS TECT BOSMYLLEHUIM UX 3NIEKTPO-
MarHUTHOro M rpPaBUTALMOHHOIO MOJMEN.
B Hel oH paccmoTpen reomMeTpuio uc-
KPUBJIEHHOIO MNPOCTPaHCTBA-BpeEME-
HW, NPUBEN anbTEePHATUBHbIE MOAXOAbI
K OMMCaHMIO HEBPALLAKLLNXCA YEPHbIX
Oblp, 0606Wmn pesynbTatbl UCCNEeaoBa-
HUA BpaLLaOWMXCA 3aPSXEHHbIX 4Yep-
HbIX ObIP.

B 1983 r. YaHgpacekap 6bin1 Harpax-
neH Hobenesckor npemuen no $usuvke
"3a TeopeTuyeckmne mccnepoBaHus du-
3MYECKNX MPOLLECCOB, UrPaOLLUX BAXKHYIO
pOnb B CTPOEHUM 1 3Bontouum 3se34". OH
pasgenun Harpagy ¢ Yunbsamom ayne-
pOM, MOMYYMBLUMM MPEMUIO 3a 3KCMEpU-
MEHTasNbHble WCCNEeA0BaHNSA a0epPHbIX
peakuuin, nexalumx B OCHoBe GOpPMUPO-
BaHUS XMMMUYECKUX SNEMEHTOB BO Bce-
neHHon. B cBoen peum YaHpgpacekap
NPOUUTMPOBAST HECKOJIbKO MO3TUYECKMX
CTpok PabuHpgpaHaTta Taropa, B KOTOPbIX
roBOpPUTCS O HEOOBXOAMMOCTU CBOOOAbI
ON9 TBOpPYECKON pedarenbHOCTU: "ECTb
ABe Beln, KOTopble 060 MHE MaJso KTO
3Haert. 5 Hukorga He bpasicsi 3a apoek-
THbIE B TOM W/IN VUHOM CMbICJ/IE TEMHbI. ..
n Bcerga pabortan B 006/5acTsx, KOTO-
pble, rnoka s 1am paboTtas, He fpuse-
Kasm ocoboro BHUMAaHWS. Ycriex MOXHO
MOHVMATh IBOSIKO. YCriex, kak ero BUAsT
apyrmve? Unu ycnex, kak Tbl BUAWLLb €ro
cam? A ecnn ycriex -9TO OLleHKa U3BHE,
kak ee mameputb? O4EeHb HaCcTO BHELL-
HUI ycriex oka3biBaeTcsl OLUNOKOW, rmpu-
xXoanT He Tyaa v He 3a T0. Kak o Hem
BoOOLIEe MOXHO roBopuTb? CTOPOHHWUI
HabroaaTesb MOXET PEeLUNTb, 4TO S 40-
6uscs ycriexa, moTOMY 4TO O HEKOTOPbIX



acriektax moeyi paboTel NULIYT Apyrue
moan. Ho aro Bcero nvwb cyxaeHuve
M3BHe. U 5 NMOHSTVS HE MMEIO, KaK ero
B3BECUTb. 51 HE PYKOBOLACTBYIOCb CTPEM-
JIEHNEM K ycriexy. Ycrex -3T0 npoTvBo-
MoJsIOXHOCTL Heyzgaun. Ho Hu ogHo co-
3HaTesIbHOEe AENCTBUE B HaLUEU XU3HU
He cBoANTCS K OAHOMY TOJIbKO YyCrexy
wm K Heygayde. Yrto takoe ycnex? Tobl be-
pelub 3aaa4y v Xo4ellb ee peLmnTb. Pe-
Liaelb, v B KAKOM-TO CMbICJ1E 3TO U €CTb
ycnex. Ho 4t0, ecnn 3agayva 6bina Tpu-
BuasnbHa? MoaToMy s HuUKorga He cTas
Obl cepbe3HOo paccyxaaTtb 06 ycriexe, H1
B K&KOM cMbIcsie”.

HobeneBckasa nekuus YaHgpacekapa
"O 3Be3fgax, Ux 3BOJIOLUMN N YCTONYMBO-
cTn" onybnnkoBaHa B PyCCKOM nepeBoae
B XypHane "Ycnexu puanyeckmx Hayk"
(1985. T. 145. Bein. 3. C. 489). B nocnen-
HUX CNOBax ero nekuuMu npo3Byvasno:
«MaremaTnyeckas Teopust YepHbIX Ablp-
npeamMeT YpesBblHaiHOM CNOXHOCTU. Ho
€e n3yyeHme ybeamno MeHs B CnpaBep-
JNINBOCTU APEBHUX mn3pedeHnin: "lpocTto-
Ta-npusHak cnpaeegameoctn” n "Kpa-
coTa-npuBUIErUa UCTUHbBI"».

YaHapacekap, nomumo Hobenes-
CKOM, Obln YOOCTOEH 1 APYrUMN NPEMUSI-
Mun: TubbcoBckaa nekuma” (1946), lew-
pn Paccena (1949), Pymdopaa (1957),
"CunnumaHoBckas nekuma” (1962), MNag-
ma BnbxywaH (1968), laHHM XaliHemaHa
(AMepukaHckoro gmamndeckoroobulecrtea
B 06nactu matemMaTuyeckon GuU3KnKK,
1974), Tomanna (3a BblgatoLimecsa O0-
CTUXKEHNS B OOLLEN TEOPUN OTHOCUTESb-
HOCTM n rpaButauum, 1981), A. doH Nym-
6onbarta (B o6nactu rpaBUTaALUOHHOM
dun3ukn n actpodpusmku, 1994), Mapcens
Npoccmana (1994).

YyeHbIn-acTpodm3nkK HarpaxxaeH me-
nanbto KatpuH Bpioc TuxookeaHCKOro
acTpoHomMmyeckoro obuiectea (1952), 30-
noton mepanbto KoponeBckoro actTpoHoO-
Muyeckoro obuiecrtea (1953), meganbto
Pymdopana AMepuKaHCKON akagemMummn
Hayk n uckycctB (1957), mepanbto JIOH-
OOHCKOro KOpOJieBCKOro obuiecTBa
(1962), HauyoHaNbHOWM Hay4YHOW Medanblo
CLUA "3a Hay4Hble gpocTumxeHusa" (1966),

Bpy4eHne Hobenesckori npemun C. YaH-
apacekapy koponem Lseumn Kapraom XVI
l'yctaBom. Crokronbm, 1983r.

C. YaHapacekap B nocnenHne rofbl X13Hu.
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Copptagtod Mefarist

S. Chandrasekhar

The Man Behind the Legend

Editor: Kameshwar C. Wali

Imperial College Press
CepTEpeed Marerin

Ob6noxka buorpagpuyeckoit kHurn "C. YaHa-
pacekap”, HarmcaHHon K. Bann (1997r.).

Meganbio HaumoHanbHOM akagemmm Hayk
CLUA-T. Opanepa (1971), meganamm Kon-
nn (1984) n Kapna LUsapuwmnsaa (1986).

YaHgpacekap 6bl1 He TONbKO WU3-
BECTHbIM Hay4HbIM OeATEeNeM, HO 1 npe-
KpacHbIM MefaroroM, MHOrOCTOPOHHUM
yesioBekoM, obnagarowum ranybokumMm
NO3HaHNSIMU He TONbKO B acTpoduaunke,
HO N B nuTepartype, B My3blke. B peakune
Yacbl 4OCYyra OH CnyLwan KnacCUYecKyto
MY3bIKY WM MHOMO YUTaul.

Ha npotsxxeHnn 20 net (1951-1972 )
Obln rNaBHbIM penakTopom "AcTpodu-
3ndeckoro xypHana" ("Astrophysical
Journal™), xenaa nonynapnanposBaTb
acTpodpunsnky. B nocnegHuin rog XnsHu
n3pan Hay4yHoO-nonynsapHyo KHUry "TpnH-
umnbl HetoToHa ana dmtatena” (1995).
B Hauyane 1940-x IT., paboTasi, B OCHOBHOM,
B Mepkckoit obcepeaTopun, OH Kaxayio
Hepenio npoes3xan 6onee 160 kM Ong
TOro, Y4TOObl YNTATb NIEKUUN OBYM CBOUM
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CTyaeHTam n gucceptaHtam LisyHpao Jlu
M YYX9HbHUH AHr, nonyymBwnMm B 1957 r.
HobGeneBckyio npemMmuto no dusuke.
YaHnppacekap Obin 3HakoM, 00LLaNca 1 rne-
pennceiBasiCs C BENMKUMU y4eHbIMU XX B.:
H. Bopom, 3. depmun, 3. Maynu, M. Onpa-
KoM, A. OoauHrToHom, P. OnneHrenme-
pOM (Hay4HbI pykoBoauTenb MaHxaTTeH-
ckoro npoekta); ¢ A.N. 3ommepdenbaom,
3. MunHom, k. PpaHKOM 1 opyruMu.

B 1991 r. Yangpacekap ocTtaBui na-
MATHYIO HaAMUCb HAa CTEHE KOMHAaThI
[pynnbl PenaTMBMUCTCKON acTpOdU3nNKun
B Pumckom yHmBepcutete "Jla CanneHua”.

CybpaxmaHbsiH YaHgpacekap - oauviH
M3 BENMYanLLIMX acCTPOHOMOB MUpa-yMep
21 aerycta 1995 r. B rocnutane Yukar-
CKOro yHMBepcuTeTa OT OCTaHOBKU cepa-
ua (3emna n BcenenHas, 1996, N2 1).

B 1985 r. B yecTtb Yanapacekapa Mex-
AyHapOAHbIA aCTPOHOMUYECKUIA COKO3 Ha-
3Ban Manyto nnaHety 1970 SB-"YHangpa”
("Chandra”). ma y4eHOro noay4una Takxe
kocmudeckasa obcepratopusa NASA, sany-
LLIeHHas Ha OKOJ1I03eMHyt0 opbuty B 1999 r.
(8emna n BecenenHas, 2000, N2 4, c. 59-60;
cMm. ctatbio M. PesHuBuesa u A.A. JlyTo-
BMHOBA B 9TOM HOMEPE XypHana).

Yukarckuii yHMBepcuTeT nsnan n3bpaH-
Hble HayyHble Tpyabl C. YaHapacekapa
B 6-Tm Tomax (1989-1996), 7-n TomM co-
0EePXUT odepkn no dunocodpum Hayku
MU 3CTETUKE W NNYHbIE 3aMEeTKM, BOLIEA-
wmne B nocnegHil MoHorpadguio YaHg-
pacekapa, MOCBSALWEHHYIO dunocodunn
3CTeTUKU B Hayke: "MIcTuHa n kpacora:
acTeTuka n MoTuBaums B Hayke" (1987).

M3paHbl 6uorpadpum YHauHppaceka-
pa: K. Baam "Hangpa" (1991), tO. Map-
kep "YHaHgpacekap. MemopuasbHbie 6K1Oo-
rpadovm HauuoHanbHOM akagemMmm Hayk
CLUA" (1995). K 100-netuio C. Yangpa-
cekapa Oblna m3pgaHa ero HayyHas aB-
Tobuorpadpua (penaktop K. Bann, 2010)
C yBniekaTeIbHbIMY KOMMEHTapPUSAMU, Bbl-
AepXKamMn ANCKYCCUM, C OLEeHKaMN, Npu-
MepamMn JINYHOro OOLLIEHNS YHEHOIO; OHU
NOrpyxatoT yutatensa B atmocdepy Tomn
3MOXM -3MNOXM BbICLLUNX AOCTUXEHUN B TEO-
peTunyeckon usnke u acTpopusuke.

CA. TEPACIOTHH




Hugpopmavuus

PacceBeT HOBOI 3pbl
cBepxHoBown 1987A

23 despans 1987 r. actpo-
HOMbI OOHAPYXUJIU OIHY U3
CaMbIX APKHUX CBEPXHOBBIX
SN1987A, xoropas mbiaa-
na sgpue, yeM 100 Muanauo-
HOB COJIHII Ha TPOTSKEHUU
HECKOJBKUX MeCAILEeB Mocie
oTkpbiTUsg. C Tex Mop 3Be3-
Ia TPOJOJIKAaeT BOCXUINATH
ACTPOHOMOB BII€YATIAIOI U -
MU CBETOBBIMU BCIIbIIIKAMMU.
bauxaiimasa x HaM cBepx-
HoBass SNI1987A (tun II)
pacnojioxkeHa B boabimom
MarennanoBom O06Jnake
Ha PAaCCTOSHUU MPUMEPHO
B 168 ThIC. CB. JIeT OT 3eMIIH.
Ha ocHoBe pammouszobpaxe-
HUii obcepBatopuun ALMA
U CHUMKOB, MMOJAYUYE€HHBLBIX
c momoupio KTX 1 kocMuue-
ckoit obcepBatopueil "YaHp-
pa" (cM. ctp. 1 0070XKM),
co3laHbl 00beMHOE M300pa-
XKEHHUE U ITUHAMHUUYECKasd MO-
JIEJIb 3TOU CBEPXHOBOM.

Hauyunaa ¢ 1990 r.,
SN1987A wHaxomuTcsa TO[
NnNpuctaJbHBIMBHUMAaHUEM

Hugpopmauyus

OTKpbITUE HOBOW (HOPMbI
3Be3[000pa3oBaHus

HenasHo rpynmoii eBporei-
CKHX aCTPOHOMOB C TTIOMOIIbIO
CMEKTPOCKOMUYECKUX UHCTPY-
MeHTOB-pueMHUKOBMUSE
u X-shooter, ycTaHOBJIEHHbBIX
Ha 8,2-M Tteneckone VLT Eb-
poneiickoii FOxHoit Obcep-
BaTopuu (ESO) - BEIMOJTHEHBI
UcCleI0BaHUS IBYX CTAKU -
BalOUIMXCS TaJaKTUK. 3aperu-
CTPUPOBAaHBI KOJOCCATbHBIE

YUYEHBIX; 3a(pUKCUPOBAHBI TIO-
CJIEJHUE CTaJuU 3BE3NHOU
9BOJIIOLIMK, YKa3blBalolKe
Ha TO, YTO OHa MpOIIlJia BaX-
HbII pybex. Oxasanoch, UTO
y CBEPXHOBOM €CTh Ba CBE-
TAONIUXCA B PEHTICHOBCKOM
Jnarna3oHe INJIOTHBIX KOJIbLia,
00pa3oBaBIIMXCS MPU CAUS-
HUU [BYX 3Be€3ll, KOrAa BbI-
COKOCKOPOCTHOM 3BE€3JHBIN
BETEp CTOJKHYJCS C MeIJIeH-
HBIM BE€TPOM, CO3JaHHBIM Ha
bonee paHHel ase roayoo-
ro cBepxruraHra maccoir 17
M,. IlnoTtHoe Komblo rasa
BOKDPYI CBEPXHOBOU Jquame-
TPOM OKOJIO CBETOBOTO Troja
yXe HaxoAMJIOCh TaM, IO
KpaiiHeit Mepe, 3a 20 ThIC. JeT
0 B3pbIBa 3Be3[bl. Bcrbimi-
Ka yabTpauoseToBOro Mu3-
JIy4eHHUS OT B3pbIBa "3apsiiu-
Ja" Ta3 B KOJblIe M 3acTaBuUJia
€ro CBETUTbCI MHOIO OECATU-
netuit. LleHTpanbHasg CTpyK-
Typa BHYTPHM KOJbLA YBEIH-
yuiach npumepHo go 0,5 cB.
roga. B 2001 r. octatku Be-
miecTBa OT B3pbIBa pasfeTe-
JIMCh CO CKOpPOCThIO 0OoJiee
7 ThIC. KM/C U TOCTUIJIM BHY-
TPEHHEro KOoJjblla, 3TO CTajo
MPUYAHON €ro Harpesa u re-
Hepaluu PEeHTTeHOBCKOTO M3-
nydyenus; ¢ 2001 r. mo 2009 r.

U3BEPXEHUS BellecTBa U3
S7Ipa OOHOM U3 ABYX TAJIAKTUK
B OKPECTHOCTU CBEPXMACCHUB-
HOW YEpHOW OBIPBI; BIEPBLIE
00HapyXeHO pOXAeHUE 3Be3N
(cM. cTp. 3 00JIOXKU, BBEPXY).

[Tonyueno wu3obpaxe-
HUe ogHoit u3 3Be3a- IRAS
F23128-5919 - Haxonsuieiics
Ha paccTosHuu 600 MJIH CB.
et oT Hac. B a3Toii oOnactu
NMPOCTPAHCTBA 3Be3Jbl BO3-
pacToOM B HECKOJBKO JecsT-
KOB MUJIJIMOHOB JIET C OUYEHb
BBICOKMMHU CKOPOCTAMMU JIBU-
XKYTCd B HalpaBJICHUU OT
LHEHTpa TraJlaKTUKHU, 4yToO
€CTECTBEHHO i1 OOBEKTOB,

MOTOK KOTOPOTO, OT KOJIb-
A YBeJIMYMJICS B TPHM pasa.
Cob6pannbie B 1999 2017 rr.
obcepBatopueit "Yaugpa"
JaHHbIE MMOKa3aJau, 4TO pac-
IIMPSIOIIEeCs] BHEITHEE KOJb-
110 HEYKJIOHHO CTAHOBMJIOCH
sipue. B mociaenHue HeCKOJIbKO
JIeT IPKOCTh KOJIbIIA B PEHTIE-
HOBCKHMX JIy4aXx Imepecraja pa-
ctu. B 2013-2015 r. HUXHAI
JieBasi 4aCTh KOJIbIIA CTajla MC-
4ye3arh, yAapHas BOJIHA Iepe-
MECTHJIACh 3a €ro IpeIebl,
B 00J1aCTb C MEHbIIEH MIoT-
HocTblO ra3a. [loka Ha mecte
BCIbIIIKU CBerHOBOI‘/’I HUKa-
KOT0 KOMIAaKTHOTO 00beKTa
(HEUTPOHHON 3Be3[bI WU Yep-
HOM IbIpbI) HE OOHAPYXEHO.

CBerHOBble BbI3bIBAKOT
(opMupoBaHUEe HOBBIX 3BE3,
13 COpPOIIEHHOTr0 UMU TpHU
B3pbIBE IMJOTHOIO rasa, ooora-
IIEHHOTO YTJIePOIOM, a30TOM,
KUCJIOPOAOM U XeJIe30M - 3TO
OCHOBHBIC KOMITIOHEHTHBI BCEX
U3BEeCTHBIX (hOpM XHU3HU. by-
nyimue HabmoaeHust SN1987A
JMOJIXHBI JaTh YHUKAJIbHYIO
BO3MOXHOCTb 3arjidHyTb
B HavajJbHYIO CTaJUIO0 3TOr0
npolecca.

Ilpecc-peauz NASA,
24 gespans 2017 e.

HaXOMASIIUXCS B MOIITHOM IO~
TOKE BBIOpachiBAa€MOIro W3
gaapa BeliecTBa. B pe3ynb-
TaTe M3JYy4YeHUS MOJOIBIX
3Be3Jl BOZHUKAIOT yJAapHbIe
BOJIHBI B ra3e, U aKTUBHOE
rajakTuyeckoe Sapo 3a-
CTaBJAET OKPYXKAKUIUNA ra3
CBETUThCA.

Habnogenuss moartsep-
AU, 4TO 3BE3[Ibl MOTYT 00-
pa3oBHIBATHCSI B 3KCTpe-
MaJbHBIX YCIOBUSIX BHYTPU
MOIIIHBIX BHIOPOCOB BEILIECTBA
U3 CBEPXMACCHUBHBIX YEPHBIX
IbIp, KOTOpble "mpsuyrcs”
B siipax OOJIBIIMHCTBA rajaK-
TUK. B mpouecce nmorjoieHus
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OKpYXalolero Mx BellecTBa
OHU Pa30rpeBaloT ero U BhIOpa-
CHIBAIOT YacTh BEIIECTBA Hapy-
XY B BHI€ MOIIHBIX TJIOTHBIX
ITOTOKOB 3BE3IHOTO BETpa; MpH
3TOM BBIIENSIETCS TUTAHTCKOE
KOJIMYECTBO SHEPTUH B aKTHB-
HBIX TypOYJIEHTHBIX LEeHTpab-
HBIX 00JIACTSAX rajJakKTHK.
"Acmponombl dasHo npeo-
noaazanu, 4mo ycao8us éHy-
mpu maxKux nomoKo8 Mo2ym
0Ka3amuvcsi NOOX00AuUMU
ons 0b6pazosanusi 36e30, HO
HUKMO NoKa He Habadan
amoeo 6 OeilcmeumenbHo-
cmu - 5mo KpaiiHe CA0NCHAS
HabarodamenvHas 3adaua.
36e30bl, Komopwble opmu-
DPYIOMCsL 6 NOMOKAX eempa
60AU3U  2ANAKMUUECKO20

Hnpopmauus

KTX: camas 6onbLuadq
3Be3pa Hawen lanakTtukm

C nomouipto Kocmuue-
CKOro Tejeckoma uM. Xab-
oma choTorpapupoBaH peru-
OH C MHOXECTBOM KPYITHBIX
Mo pa3MepaMm 3Be3[; Cpeau
HUX-caMmasl OoJsblas 3Be3la
Muneunoro ITytu Westerlund
1-26, Haxonsmasicss Ha pac-
CTOSIHUM B 15 THIC. CB. JIET OT
Hac B co3Be3auu KepTBeH-
HuKa (cM. cTp. 4 00JOXKN).
OHa o pa3Mepy 4yTh 00Jb-
me, yem opbuta Knwurepa;
B 1,5 TeicsiuM pa3 Ooublie
ConHIla, a €e CBETUMOCTD -
B 380 ThIC. pa3. Maccy 3Be3-
Ibl CIOXXHO YCTAaHOBUTDH M3-3a
GOJIBIION AKTUBHOCTU CBETH-
Jla U HEBBICOKOW TJIOTHOCTH
BHEIIHUX ee 000JI04eK, Of-
HAaKO acTPOHOMBI Tpearoia-
raloT, 4YTO OHa TpEBHIIIAET
COJIHEUHYIO B HECKOJIbKO Je-
CATKOB pa3. DTa 3Be3na, Kak
PacCKa3bIBAIOT yUEeHBIE; HAX0-
JIHUTCS BHYTPU KPYITHOTO Cy-
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yeHmpa, mMocym 3ameonsmo-
ca u daxce HAYUHAMb 08U~
eamuvcs 6 HanpaeaeHuu 'Ha
uenmp"”, HoO 38e30vbl, KOMO-
pble obpaszyromces 6 @vibpoce,
UCHbIMbIBAIOM MEHbULEE MOp-
ModIceHue u 0axce Mo2ym Ha-
éceeda NOKUHYMb CEOI0 2a-
aakmuky. Hawu nmabaroodenus
3ameuamenvHbvl UMEHHO MeM,
YMmo OHU OOHO3HAYHO O00KAa-
36I186AI0M: GHYMPU UCHeEUe-
HUil eeujecmea U3 YepHbiX
ovlp delicmeumenvHo Gop-
mupyromcest 36e30vl”,- TIpO-
KOMMEHTHUPOBAI OTKPBITHE
P. MaiionuHo, pyKOBOAUTEb
onHo# u3 rpynn Kem6pumx-
CKOTO YHUBEpCHUTETA.
OTKpBITUE [OOJXHO 3a-
METHO HW3MEHUTh HAIU

nepckoraeHus Westerlund 1 -
ceMefcTBa U3 HECKOJbKUX
ThICAY OYEeHb MOJOIBIX U
HeOoObIYaiiHO KPYIHBIX 3BE3I,
Yyell cpeaHUil BO3pacT Co-
cTaBisieT Bcero 4-5 MIJIH JeT.
B oroii "3Be3mHOl cembe"
MPUCYTCTBYIOT HECKOJbKO
KPYTHBIX XEJITHIX TUIEPTH-
FaHTOB W KpPacHBIX CBepX-
TUTAaHTOB, a TaKXe IeCATKHU
HEOOBIYHO aKTHUBHBIX 3BE3]
Bonbda-Paite 1 MHOXecTBO
"OOBIYHBIX" TUTAHTOB, Ybs
Macca B JECSATKU pa3 BhIIIE
coJiHeuyHo#i. HecMoTps Ha Mo-
JIONOCTh CKOTUJICHUST, MHOTHUE
3Be3/bl B HEM YX€ JOCTUTJIHU
"IpEKJOHHBIX JIET XMU3HU"
WUJIN yX€ OKOHUYMJIU CBOE Cy-
IeCTBOBaHUE, TaK KaK KPYII-
HbI€ CBETUJIA BBOJIOIUOHMU-
PYIOT B TEUEHUE BCETo JUIIb
HECKOJbKUX MUJIJTUOHOB JIET.

SApxuM TpencTaBUTENIEM
9TOro Kjacca "MOXHUIIBIX TH-
TaHTOB" SIBJSIETCS KPYMHE-
1mas 3Be3/1a CKOTUIeHUS - Kpac-
HBII cBepxruraHt Wester-
lund 1-26. B oxta6pe 2013 r.
¢ nomouibio Teneckona VLT
BOKpPYr Hero oOHapyxe-
HO 00J1aKO MOHU30BaHHOTO

MpeACTaBJIEHUS O CBOMCTBAX
U 9BoOJIIOIIMYU ranakTukK. OHO
obelraer CTUMYJIUPOBAThH
pa3BUTUE HEKOTOPBIX 0O0na-
creit acTpoU3MKU: HATIpU-
Mep, peleHue npobjemM Mnpu-
oOpeTeHUsI TalaKTUKaMU
ornpeseneHHo hOopMbI; OTBe-
TUTh, KaKUM 00pa3oM IIpo-
UCXOOUT OOOTallleHUE MEeX-
rajakTUYeCcKOTo MPOCTpaH-
CTBATSXEIBIMU 3JIEMEHTAMU
1 OTKYJa MOXET BBIIENAThCS
KOoCMUYeckoe MHGppakpacHoe
doHOBOe M3ayueHUE (CXOXee
C MUKDPOBOJHOBBIM "peJIMK-
ToBBIM" (hoHOM). Pe3ynbrarhl
HCCIIeNOBAHUS MyOIUKYIOTCS
B XypHase "Nature".

Ilpecc-peausz ESO,
27mapma 2017 e.

Bomopona pasmepom 1,3 mk.
Eciu 6Bl 3TO CKOTMJIEHUE He
3aKpbIBAJM OT HAC Ta30IbLIe-
Bble oOsaka, To Torma Wester-
lund 1-26 u ee cocenku ObLIU
OBl cCaMBIMU SIDKUMHU 3Be3Ma-
MM Ha HebocBoge. OTHUM U3
IJIaBHBIX OTKPBITHI TOCIEN-
HMX JIeT CTajo oOHapyXeHUe
OTPOMHOTO KOJIMYECTBa Marte-
puU, BEIOpAaChIBAEMOI I'MTaH-
TOM B OKpYXaloUIyI0 Cpemdy;
IMO3TOMY OH "OKpyXuia1 cebs”
MaHTUEW U3 pacKaJeHHOW
mna3Mbl. [TocneqHue pacyeTsl
acTpo(U3NKOB MOKa3bIBAIOT,
9yT0 BEIOpOCH Westerlund 1-26
pacrmpoCTpaHUJIUCh Ha pac-
CTOSIHME, COCTABJISIIONIEe TTPU-
MepHO 4 cB. Toma, copMUpo-
BaB TYMaHHOCTb.

JanbHelmneHabM00eHUS
3a Westerlund 1-26 u apyru-
MU HEOOBIYHBIMU 3BE3IaMU
B Westerlund 1, kak Hane-
I0TCS y4YeHBbIe, TTOMOTYT IO-
HSATh-KaKyl0 pOJib MIPaAIOT
TakWe KPYMHBIE CBEPXCKO-
nieHus B GOpMUPOBAHUU
1 9BOJIIOLINY TaTaKTHK.

Ilpecc-peaus
ESA, NASA,
6 mapma 2017 e.



Jroou nayku

ITHIaMssTHM

TTeoprussi MuxamMjioBMIA

I'peudxko

8 anpena 2017 r. B MockBe Ha 86-Mm
roay >u3Hu ckoHnyancs eoprun Munxan-
nosud pedko (34-1 KOCMOHaBT, 75-1
acTpoHaBT mupa) - asaxabl Meponnt Co-
BeTckoro Coto3a, NeT4Mk-KOCMOHaBT
CCCP, y4eHblii, MHXeHep-KOHCTPYKTOP.

Feoprun  Muxamnosu4 popuncs

25 masg 1931 r. B JleHuHrpage. Mpoyn-
TaB kHurn 9.U. Mepenbmana "Mexnna-
HeTHble nyTewecTBua” n H.A. PbiHMHa

KocmonaBt .M. 'peyko. 1975r.

© TopbyHos M.E., JiutenHosa H.A,, Lmakos A.B.

"MexnnaHeTHble cooblieHns” B 3-x TO-
Max, YBNEKCS KOCMOHaBTMKOM. B 1955 .
C OT/I4MEM OKOH4YMN JIeHUHrpaackumn
MeXaHWU4YecKkUin MHCTUTYT, paboTtan uH-
XeHepoM-KOHCTPYKkTopom B OKB-1 (HbiHe
PKK "OHeprua” wm. C.M. Koponéea).
B koHue 1950-x rr. yyactBoBan B 3KC-
neguuMn K MecTy nageHust TyHryccko-
ro MeTeopuTa; yunncs B aspoknybe, ne-
Tan Ha nnaHepax U camoneTax, npbiran
C NapaLLoTOM.

M. I'peyko yyacTBOBan B 3anycke nep-
Boro MC3, B pacuyeTtax 1 Bbibope Tpaek-
TOpPUIN NONETOB MEPBbIX MNUNOTUPYE-
MbIX Kopabneii, B paboTax Ha cTapTo-
BbIX MoLaakax Kocmoapoma barkoHnyp.
B 1966 r. 3auncneH B oTpsa KOCMOHaB-
TOB-UcnbITaTenen LIKB3SM nepeoro Habo-
pa (HbiHe PKK "3Heprus” um. C.IM. Kopo-
nésa). Bo Bpems 04HOro n3 napatuoTHbIX
NPbLIXKOB cromMan Hory, 6bil OTCTpaHeH
OT TPEHUPOBOK; B 3TO BPEMSI OH 3aHU-
Masics cnoptoMm n paboTtan Hag guccep-
Taupeir. B 1968 r. BHOBb CTan roToBUTLCS
K nonetam. Torga xe 3awWuTWia KaHAuW-
0ATCKYl0 AMccepTaumio, NOCBSILLLEHHYIO
HOBOW MeToauke pacyeTta nonetos AMC
Ha JlyHy. B 1968-1982 . rotoBuncs B co-
ctaBe akmnaxei KK "Coto3-9 n -12" no
JIYHHOW NporpamMMe 1 nporpaMmmam gjan-
TeIbHbIX 3KCMeauuMini Ha opbUTanbHbIX
ctaHuuax "Canot-2,-3,-4 n -6".

M. 'peyko BbIMOAHWMA TpW none-
Ta B KOCMOC B KayecTBe OOpTUHXe-
Hepa obuwen aonutenbHocTblo 134 cyt
20 4 32 muH: 11.01-9.02.1975 r. Ha OC
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Skunax 5-/i OCHOBHOW 3KcneaAuunn Ha
60opTy opbuTasibHOU cTaHuun "Camot-7":
B.B. BactotuH, .M. peuko, B.I1. CaBuHbiX,
A.A. Bosnkos n B.A. [IxaHn6ekoB. 18 ceHTs6-
ps 1985r.

"Cantot-4" (KK "Coto3-17"), 10.12.1977 r. -
16.03.1978 r. wHa OC "CaniwoTt-6"
(KK "Co103-26/27") n 17-26.09.1985 r. Ha OC
"Cantot-7" (KK "Coto3 T-14/13"). CoBepLuunn
BbIXO, B OTKPbITbIA KOCMOC AOJINTENIbHO-
CTbio 1 4 28 MUH.

B 1984 r. oH 3awuTnn guccepTaumio Ha
COMICKaHME Y4EHOW CcTeneHn goktopa ¢ou-
3nKo-martemarndeckmx Hayk; M. peu-
KO - aBTOp 28 HayuyHbIX nybnukauuii.

B 1985 r. npoxogun noaroTtoBKy K ro-
NeTy B OCHOBHOM 3KMMaxe B Ka4yecTBe

.M. I'pe4ko ¢ JOKTOPOM pU3NKO-MaTtematm-
yeckux Hayk A.C. l'ypsudem. O6CyxneHue
marepuanoB AOKTOPCKOM AnccepTaLmm Koc-
MoHaBTa. 1984r.
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OOpPTUHXEHEPA KPaTKOCPOYHOro nosneta
Ha OC "Cantot-7". B 1986 r. ywen ns ot-
psiAa KOCMOHABTOB.

Feopruin  Muxannosu4d Obln KaHOW-
[aToM B MacTtepa no aBToMoOUIbHOMY
CropTy, Umen 2-ii pa3psag nNo nnaHepms-
My, 3-i1 pa3psg, No camMoSIETHOMY CropTy,
2-1 pa3psa no cTpensbe U3 BUHTOBKU U M-
ctoneta. Bmecte ¢ kocmoHaBTOM A.A. Ty-
OapeBblM CHsNM Ha cTaHuum "CantoT-4"
Hay4YHO-NONYNSAPHbIA GunbMm "KomaHau-
poBka Ha opbuty"”. B 2014 r. onybnukosan
KHUIYy BOCrnomuHaHuin "KocmoHasT N2 34.
OT nyynHbl 40 NpULLensLEB”.

B 1992-1997 rr. l'eopruii MuxannoBu4
3aBegoBan nabopatopuein "Mccneposa-
HUS aTMocdepbl 3eMnn KOCMUYECKUMU
cpeactBamn”™ B MHCTUTYTE OU3NKU aT-
Mocdepbl M. A.M. Obyxosa PAH.

C 1997 r. oH-3amMecTuUTENb Npeacea-
Tens HabnwopaTensHoro coeeta "baHka
MHBECTMUMI n cbepexeHnin”, ¢ 2007 r. -
yneH coeetTa gupektopoB OAO "UH-
BecTcObepbaHka" ("OTIM BaHk").

M. Ipeuko Gbln 3amMecTUTENEM npen-
cepatenas CoBeTCKOro komuTeTa 3a-
WMTbl MUPa, Npe3maeHTomMm Accoumauum
nnaHetapmnes Poccun. B 2002-2008 rr.
Bo3rnasnsan CeBepo-3anagHylo Mexpe-
rMoHasbHyl0 0OLLECTBEHHYID OpraHu-
3aunio Pegepaumn KOCMOHaBTUKK PO,
HarpaxpeH Tpemsi oppoeHamu JleHuHa,
3onotonn mepanbto um. K.9. Lnonkos-
ckoro (AH CCCP), mepanbio "3a 3acny-
rM B OCBOEHMU KOocmMoca”, opaeHoM "Posa
BeTpoB" MexayHapooHOro kommTteTa no
a3pPOHABTUKE N KOCMUYECKMM MNONETaM,
ApyruMmn opaeHamMmm U meganamMmu (B TOM
yncne NHOCTPaHHbIMKW); naypeat Focynap-
CTBEHHbIX MpemMuin YKkpauHbl 1 OCTOHWUM;
eponn Yexocnoeakmu; lNoyeTHbIN rpax-
OaHnH psiga ropogos Poccuun, Bonrapumn
n Yexmn.

PABOTA 'M. T'PEYKO B UHCTUTYTE DUBNKN
ATMOC®EPHI M. A.M. OBYXOBA PAH

BTopon kocmudeckuin nonet [eop-
rma Mwunxannosuda [pedko, nNponosnxaB-
wwuica ¢ 10 pekabps 1977 r. no 16 map-
Ta 1978 r., Obl1 OTMEYEH PSAOOM BaXHbIX



HabMoOeHWn 3a cBolicTBaMK atMmocge-
pbl (3emnsa n BceneHnasn, 1978, N2 2,
c. 2-4; 1978, N2 3, c. 2-5). HabnioaeHus
Benncb ¢ 6opta opduUTanbHOW CTaHUUMU
"CanioT-6": .M. 'peyko, BLINOMHAS BU-
3yanbHble HabNOEHUS BEPXHUX CIOEB
atmocdepbl (aenan 3apuMCcOBKU BOCXO-
na ConHua n 38e3a B 6opTXypHane), 3a-
MeTun mepuaHna 3eedq. Nocne Bo3epa-
weHnsa Ha 3emnio Meopruii Muxannosumy
no3HakoMuscs C 3aBeaylowmm nabopa-
Topuen NHctutyta opusukn atmocoepsbl
AH CCCP poktopoM ¢pusnko-matema-
TUYECKNX Hayk npodeccopom AnekcaHa-
pom CepreeBuyem lypBuyem, KOTOpPO-
ro 3anHTEpecoBas BOMPOC O MepPLLaHMSX
3Be34. [leno B ToM, 4YTO MO CYyLLLECTBOBAB-
WM TOrAaa npencTaBneHnsM, MepLaHms
3Be3[, Bbl3BaHHbIE aTMOChepHoO TypOy-
JIEHTHOCTbIO, He A0JXHbl Obln ObITb 3a-
METHbl HEBOOPYXXEHHbIM rnasom. Teopus
TypOyNeHTHOCTU, pa3BuTasl COBETCKUMMU
matematmkom A.H. KonmMoroposeiM 1 reo-
dunsnkom akagemnkom A.M. OByxoBbIM,
npegnonaraeT M30TpPonuio HEOAHOPOA-
HOCTEWN - MHLIMW C/IOBaMW, Y 9TUX Heon-
HOPOAHOCTEN HET BbIOENIEHHOIrO Hanpas-
JNIEHNS, N WX XapaKTepHble pa3mMepbl Mo
BCEM HarnpasfeHUsM B CpegHEM oauvHa-
koBbl. .M. 'peyko TakXe BbIMOAHUA PSL,
3apUCoBOK KOHTYpa ConHua: Ha HeM npu
HabnogeHn Yyepes atmocdepy BO3HU-
Kanu xapakTepHble "CTyneHbku" BCnea-
cTBUE pedpakUMOHHbIX MCKaxeHn (3em-
na v BcenenHas, 1981, N22). Bce atu
HabnOeHNs NPUBOAWAM K BbIBOAY, YTO,
NOMMMO U30TPOIMHLIX TYPOYNEHTHbIX He-
0OHOPOAHOCTEN, BaTMOC(hEPECYLLLECTBY-
€T APYroin BuA, CTPYKTYP, OS5 KOTOPbIX
XapakTepHO Hannyve BbIOENEHHOro Ha-
NpaBneHns; OHX Ha3bIBAIOTCS aHM30TPONM-
HbIMU 1 MEOT HGOPMY FOPU30OHTaNbHbIX
"6nuHoB". B 1980 r. A.C. lN'ypBnyem B co-
aBTopcTBe ¢ .M. 'peuko mn 10.B. Po-
MaHeHKo Oblna onybnMkoBaHa cTaTb4,
B KOTOPOW BMepBble Obina BbiCka3aHa
n obocHoBaHa uaes NPUCYTCTBUS B aT-
Mocdepe ABYX BUOOB HEOOHOPOAHOCTEN:
N30TPOMHbIX M aHU3OTPOMHbIX.

C 1981 r. no 1983 r. M. 'peuko pa-
6oTan Hag auccepTaunen «OnTunyeckme

CrpaHnua 6opTXxypHana ¢ HabsoaeHu-
SIMU, BbINOJIHEHHbIMY 15 nekabpst 1977T.

Ha opbutanbHou ctaHumm "CanioT-6".

PucyHok .M. lpeuko.

nccnegoBaHmsa 3eMHOW atmocdepsbl, MO-
Hocdepbl 1 aCTPOPU3NYECKNX 0O LEKTOB
C NUIOTUPYEMBIX OPBUTANbHbBIX CTaHLNIA
"CanioT"» B AoKTOpaHType npu UHcTn-
TyTEe acTpodmankn u puamkn atmocode-
pbl AH SCCP B Tapty. B 1984 r. Neopruto
MwuxainoBunyy ObIJI0O NPUCBOEHO 3BaHMe
[OKTOopa PpU3nKo-MaTemMaTUYECKMX Hayk.
B 1986 r. B8 MDA AH CCCP opraHusosa-
Ha JlabopaTopus nccnegoBaHns aTMoc-
depbl KOCMUYECKMMU CPEeacTBamMun MO,
pykosogcTtsom [.M. peuko, Bnocneg-
CTBUM ee nepenmeHoBanu B JlabopaTto-
pVi0 OUCTaHUNOHHON pedpakToOMeTpun.
91y nabopaTtopwuio Meopruin Muxaiinosuy
Boarnasnsan go 1992 r.; 3a Bpems ee cy-
LWEeCTBOBAHUSA MOA €ero Hay4HbIM pPyKo-
BOACTBOM 3alUMLLEHBI TPU KaHANAaTCKme
auccepraumn.

KoHew, 1980-x rr. - Hayano 1990-x IT.
BbiManu Ha Nepuop Hadvana "nepecTpon-
K" - OYeHb TPYyOHOro BPEMEHU Aang
Hayku. M. 'peyko 0co3HaBan BaXHOCTb
pa3BUTUA KOMMYHUKALMOHHBLIX 1 KOMMbIO-
TEPHbIX TEXHONOrni. Ero BbICOKMIA aBTO-
pUTET, SHEPTUYHOCTb U HACTOMYMBOCTb
Nno3BoSISNM 00OUBATLCA peLleHns psaa
OpraHn3aunoHHbIX U GUHAHCOBLIX BOMPO-
coB. Tak B nabopatopun nosiBuics Tep-
MUHaN ceTu nepepadn gaHHbix "MA4-200"
M nepBble MEepCOoHasbHbIE KOMIMbIOTEPDI-
oT 8-6utoBsbix "MpaBeu-8" oo IBM PC-XT,
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OgHo n3 nocetyerHnii .M. Tpesko Memopua-
JIbHOro My3esi kocMoHaBTuku. 2010-e rr.

Ha KOTOPbIX Obl1 BbIMNOJIHEH PAA, HAYYHbIX
pacyeToB. B nabopatopuu nosiBunacb
3/1eKTPOHHAaaA rMo4yTa, KOTOPOW MNOJIb30-
BaJiICA B Te rogbl BeCb V|HCTVITyT.

leoprun MuxarnoBuy 'peyko Obin ye-
JIOBEKOM TNy6OKO MOPSA0YHbIM, MPUH-
uMnuanbHbiM, 061anan HenccskaembiM
ONTUMN3MOM M 4yBCTBOM toMopa. OH 00-
nagan orpoMHoli paboTocnocoBHOCTLIO
M NPUPOAHON NoO03HATENbHOCTLIO. LLn-
poYanLniA CNeKTP ero MHTEPecoB OXBa-
TbiBaJl MHOXECTBO HamnpaBfeHUn - OT
HayKn 1 UCKYCCTBa A0 CnopTa, BMIOTb A0
MOMCKA BHE3EMHBbIX LIVBUN3ALMIA.

B HacTosLee Bpems B VIDOA nm. A.M. Oby-
xoBa PAH pabGoTtaet Jlabopatopusa Typ-
OYyNeHTHOCTU N PacrnpocTpaHeHUs BOJIH
("npeemHnua” JlabopaTtopum auCTaHLMOH-
HOM pedpakToOMeTpumn), B KOTOPOM Mpo-
[OIXAKTCA HayyHble WCCNenoBaHuS,
CBSI3aHHbIE C KOCMUWUYECKUM 30HOMPOBA-
Hnem artmocdepbl 3emnu.

M.E. TOPFYHOB,

doKmop u3uK0o-MamemMamu4ecKux Hayx
EA JIMTBHHOBA,

sedyuuii uHxiCceHep

A.B. IIIMAKOB,

Kanoudam Qu3uKo-mamemamu4ecKux Hayx
Huemumym guszuxu ammocghepoi

um. A.M. Obyxoea PAH

Hnppopmayusn

OOLIMpPHbIE MarHUTHbIE
nona Bo BceneHHoM

HeMelkue acTpoHOMBI ¢
nomompbio 100-m Dddenbc-
0eprckoro pagMoTeaeckomna
HabJ01aNnu HECKOJIbKO CKOT-
JNeHu ranakTuk. OKoJo ux
rpaHuIl OOHAapyXeHbl Mar-
HUTHBIE TOJS, NIEMOHCTPHU-
pylole CBOW HCKIIOUM-
TeJbHYIO YIOPSAI0YEeHHOCTD
Ha TPOTSIXEHUU 5-6 MIIH CB.
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JIET,3TO-CaMbIEOOIIUPHBIE
CTPYKTYpPHl TaKOTO poja BO
Bcenennoii.

CkomyieHus1 TalakKTUK SIB-
NSI0TCS KPYMHEHIIUMU Tpa-
BUTAI[MOHHO CBSI3aHHBIMU
o6bekTaMu Bo BcelneHHOIA.
CTOTKHOBEHUS MeXIY HUMU
MPUBOJIAT K yIapHOMY CXa-
TUI0 HATOJHSIOMIETO UX To-
psSiYero raza U MarHUTHBIX
noneii. B pesynbTate 00-
pa3yloTcs AyrooOpa3HbIie
CTPYKTYpBI, Ha3blBaeMbie
"penuxkramu" (relics); oHun
OTJINYAIOTCS CBOMM DPaaMo-
U PEHTTEHOBCKUM M3JIyye-
HueM. CxaThe MarHMUTHBIX
MoJjield MPUBOAUT K YIMOPSIIO-
YEHWIO CUJIOBBIX JIMHUM, UTO

TaKXe 0Ka3blBaeT BIUSHUE
Ha UCMyCKaeMble PaanoBOJI-
HbI; U3JYYEHUE CTAHOBUTCS
JIMHEWHO MOJSPU3OBAHHBIM.
C MOMeHTa MX MepBOro OT-
kpbitus B 1970 1. 1 10 HacTOS-
1IeT0 BPEMEHU 3TU CTPYKTY-
PBI OBLTM OOHAPYXEHBI MPU-
MepHO B 70 CKOMIEHUSAX ra-
JIAKTUK, OJHAKO Ha CaMOM
JieJie UX MOXeT ObIThb HAMHO-
ro 0oJjblile, CYMTAIOT yUye-
Hble. "PenuKkTol" yKa3plBalOT
Ha TUTAHTCKKE ra30Bble MO-
TOKM, KOTOpbIe HEMpPEephIB-

HO (GOPMHUDPYIOT CTPYKTYPY
Bcenennoii.

Kypnan
"Astronomy & Astrophysics”,
23 mapma 2017 e.



C 21 no 25 maa 2016 r.
B CaHkT-leTepbypre npoxo-
auvna obuneiiHaa 10-a Mex-
AyHapogHas KoHdepeHuus
"EcTecTBeHHbIE U aHTPOMO-
rEHHbIE a3po30aun”, CoOBMe-
LLEHHAs C perMoHasibHOM KOH-
depeHumen "EctecTBeHHbIE
N aHTPOMOreHHblE a3p030/u
Poccun”. Ona 6bina npuypo-
yeHa kK 80-i romoBLIMHE U3-
BECTHOr0 y4eHoro B obnactu
Gr3nKn 1 xummnn atmocohep-
HbIX a3po3ofien, npodec-
copa, rNaBHONO HAy4YHOro
coTpygHuka MnaeHon reodum-
314eckoli obcepeaTopun M.
A.N. Boeiikosa J1.C. VeneBa.
MNepBas KOHPepeHUMsi NPOX0-
auna 21-23 masa B l'eopruesc-
kom 3ane ocyHuBepcuTeTa
aspokocMuyeckoro npubo-
POCTPOEHUS - CTAPUHHOM
30aHNKN, NOCTPOEHHOM ANS
BETEpPaHOB BOWH Mocse no-
6enbl pycckoro ¢oTa B Ye-
CMEHCKOM CpaXeHun; BTopas
KOHdepeHums - npogosxe-
HWe nepBOK - COCTOsNach
24-25 masi B nomeuieHumn
Pycckoro reorpapuyeckoro
obuiectBa. Ha Bcex aTtanax
NPOBEAEHNS 3TUX MEPOMPUS-
TWUIA B HUX NPUHANM ydacTue
npumepHo 150 npepcrtasum-
Tenen Hay4yHom obLLeCcTBEH-
HocTn Poccuu, Kutas, CLLA,

© Wenes J1.C.

Cumno3uymust, KoHpepeHuuu, cse30bl

PoJis B3BEelNIeHHBIX

AP OIOJTIBHHDBIX YMACTMIL

B IJIOOCABHBIX Inmpoirecccax

B aTMmocdepe

J1.C. UBJIEB,

IIOKTOp pU3UKO-MaTeMaTUUECKUX HAYK
I'maBHag reodusnyeckass ooceppatopust uM. A.U. Boelikosa,

Cankr-Iletepoypr

epmaHun, YkpauHbl, bBe-
nopyccuu, TapxukucTaHa.
YyacTBoBanu pervoHs Poc-
cumn: Mocksa, Mockosckas
obnactb, CankTt-MNeTepbypr
n JleHUHrpagckasi obnacTs,
Tomck, BocTouHas Cubupb
(UpkyTckas obnactb), Ap-
xaHrenbck, PocTtoBckas 006-
nactb, Kpbim.

Ha otkpbiTun KoHde-
PEHLMM MPOPEKTOP MO Hayy-
HOM W MHHOBALMOHHOW Oe-
ATEeNbHOCTM npodeccop
E.A. Kpyk (locynoapcTteeH-
HbIl YHUBEPCUTET al3pOKOC-
MUYEeckoro npubopocTpoe-
Hus, CaHkT-MeTepbypr; MNYAN)
nosgpasun obunapa c 80-ne-
TMEM, Mnoxenan emy 340pOo-
BbS U GONbLUNX TBOPHYECKUX
YCMEXOB.

Mo akTyanbHOCTM pac-
cMaTpuMBaeMbiX BOMPOCOB
N YPOBHIO UX PELLeHns npen-
CTaB/iEHHblE Ha KOHG}EpPEH-
uMax goknagbl oTBEYanu
CaMblM BbICOKUM Hay4HbIM
TpeboBaHNSIM, YTO COOTBET-
CTBOBaJI0 Ha3BaHMIO 0Oeunx
KOHbepeHumin. BnusHne asa-
pO30nei, HadyMHasg C YacTul,
HaHOMETPOBOro AmanasoHa
M KOHYas KanenbHbIMW Ya-
cTMuamu B obnakax, Ha ¢u-
3UKO-XUMUYECKME MpoLuec-
Cbl B OKpyXalouwen cpepe

M CBONCTBA MocnegHen, oco-
6eHHO pAgna atMocdepsl,
BECbMa CYLLECTBEHHO. Hau-
6onee akTyanbHasi 1 31060-
OHEBHAs B HacToslLLee Bpe-
M npobnema M3MeHeHus
rnobanbHOro Knumarta, Tec-
HO CBAi3aHHasi C reHepauven
a3p030/1eEl €CTECTBEHHOIO
(nouBeHHast nMbinb, GUOreH-
Hble, Cy/ibdaTHble U CepHO-
KUCNOTHbIE YacTuLbl, MPO-
OYKTbl BYNKAHWYECKUX W3-
BEPXEHUN) WU aHTPOMOreH-
HOrO MpPoMCXoXAaeHus (cep-
HOKMCOTHbIE, 30J1bl U yrie-
POAHbIE YaCTuLpl, MPOAYKThI
NCTUPaHNS ABUXYLLNXCS KOH-
CTPYKLWNIA), BAMSAIOWMX Ha
3KONOrM4eCcKOe COCTOSHME
oKpyxalLien cpefbl, W1po-
ko obcyxpanacb Ha 60sb-
LUIMHCTBE 3acedaHunii. Yyact-
HUKN KOH@EepeHUnin BHeCn
onpefeneHHble KOPPEeKTU-
Bbl, B YACTHOCTW, B TEMATUKY
npobnem nNpoTUBOOENCTBUS
BPEOHbLIM BANSHUAM a3p030-
nen. Ysennymnacb gons noo-
KnagoB, MOCBSALEHHbIX 3TOM
npobneme M BAUSHUIO Ha
JaHHbIN npouecc atMocoep-
HbIX a3pPO030Sei: MblIEBbLIE
6ypu, N3BEPXKEHUSI BYNIKAHOB,
o6nakoobpa3oBaHne, dNeKT-
puyeckue npouecchl. bonee
[eTanbHO uccnenoBannchb
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BO3MOXHbIE LieJIeHanpaBeH-
Hble BO3OENCTBUSA HA KNMMaT
N TEXHONOrUS WCKYCCTBEH-
HbIX BO3AENCTBUIN HA NPUPOA-
Hble cpedbl. KoHdepeHumn
NPOXOAMAN MO CRenyloLnUM
Hay4YHbIM HamnpPaBJIEHUSM:

- knMMart 3emnm 1 aKTuB-
Hble BO30ENCTBMS Ha Npu-
poaHylo cpeay (15 pokna-
0OB BK/OY4eHbl B "Tpyasl”
KOHbepeHumn);

- Boga u dasoBble nepe-
xogabl (9);

- OMTUYECKME CBOWCTBA a9-
posoneit n 0bnakos, ONCTaH-
LMOHHOEe 3oHavpoBaHue (13);

- 030H, NPUMECHbIE ras3bl,
reTeporeHHble peakumm (8);

- GU3UKO-XUMUA U [MHa-
Muyeckme npouecch (10);

- atMocoepHble 3arpsis-
HeHusl 1 obwas akonorus (9);

- annapaTypa u MeToavka
N3MepeHun (6);

- BONPOCbl MUpOo3aaHus (7).

Takum o6pasom, Obin
npeactaeneHbl 94 pokna-
na, m3 kotopbix B "Cbop-
HUK" KOHdEepeHuMn BOLU
69 crtaren. bonee uyeTBep-
TW BCEX OOKNa0B KacaucChb
BOMPOCOB MOroAbl 1 Kauma-
Ta U BO3OENCTBUS HA HUX.
Hanbonee obwme n dyHpa-
MEHTa/IbHbIE BOMPOCHI OblN
paccMOTpeHbl B OOKafax
akageMmunka ApMSHCKON Ha-
LMOHANIbHOW akagemMun, AOK-
Topa ¢pun3MKo-maTemaTunye-
ckmx Hayk C.B. ABaksiHa
(FTocynapCTBEHHbIA ONTUYe-
ckuin nHeTuTyT um. C.A. Ba-
BMMOBA), OOKTOpa (PU3KKO-
MaTeMaTuyeckux  Hayk
0.M. NMokpoeckoro (Poccuii-
CKMIn rmopoMeTeoposiornye-
Cckunin yHuBepcutet, PITMY)
n BKOYeHHOW B "COHOPHUK”
pabote pokTopa ¢u3nkKo-
MaTeMaTMyeckmx Hayk
.M. KpyyeHuukoro (LeHT-
panbHas asposiormyeckas
obcepsatopus).

Benywas ponb oOkeaHa
B (GOpMMPOBAHMN KINMa-
Ta 3emnn o0ycnoBneHa ee
TEMNJI0EMKOCTbIO, MPUMEPHO
B ThICSYY pa3 npesblllatoLen
TENJI0EMKOCTb aTtMocdepbl.
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Axkapnemuk C.B. ABaksH.

OnpepneneHHas ngeanmsauus
€CTb B pPacnpoCTpPaHEHHOM
KOHLLENuMn MexaHnama "tep-
MOXasMHHON" LUPKYyNaLnn
oKkeaHa, BO3HUKAIOLWLEN B pe-
3ynbTate nepenaga MiaoTHO-
CTW BOObl, BCNEACTBME HeOon-
HOPOAHOCTW pacnpeneneHns
TemnepaTypbl U CONEHOCTU
B OkeaHe. Hanpumep, B pa-
60Tax Hemeukoro npodec-
copa okeaHosiora K. BioHwa
OEMOHCTPUPYETCS, 4TO S4eit-
KN MEpUOMOHANBLHON LMPKY-
NAuMM B Kaxaom u3 okea-
HOB - TUXOM, ATNIAQHTUYECKOM
n NHAMACKOM eCTb MEeHsto-
LMIACS 30HaNbHbIN pasmep,
COCTaBnAOWMNIA BCErO He-
CKOJbKO [ECATKOB KMIOMET-
poB. 3TO CYLIECTBEHHO 3a-
TPyOHAET MoOenupoBaHue
OMHAMUKN OKeaHa Ha OCHOBe
MoAenn o6LLen LMPKYnaUum
aTMocdepbl 1 okeaHa, OCHO-
BAHHOM Ha KOHEYHO-Pa3HOCT-
HbIX annpPoKCMMauuax ypaBs-
HEHWIA TMAPOTEPMOANHAMUKMN,
OMMCbLIBAEMbIX PaBHOMEP-
HOM METPWKOM NPOCTPaHCT-
Ba. B okeaHe nNOCTOSHHO
BO3HMKAOT TemnepaTyp-
Hble aHOManun 1N BUXPEBbIE
OBUXEHMS, KOTOpble Xapak-
TEPUIYIOTCH MEHSAOLWNMN-
ca MacwTtabaMy NpoLeccos,
BANSAIOWNMN HA AanbHen-
WYD 3BOJIIOLMIO KOHLIEHT-
pauMoHHbIX nonen. Bcnep-
CTBME 3TOro HabnopaTcs

CYLLIECTBEHHbIE PACXOXAEHNS
MeXxay SKcrnepuMeHTanbHbl-
MU N3MEPEHUAMUN N Pe3yiib-
TaTamMu MOOENNPOBAHUS TEM-
nepaTypHbIX NOJIEN B OKEAHE.
B sTom goknage npencras-
JIeHbl TPEeHAbl PSAOB roao-
BblX 3HAYeHWU Temneparty-
pbl BO34yxa B LEHTPasbHOM
AHrnun n uucen Bonbda
B 1700-2000 rr., cBMaOeTeNb-
CTBYIOLLME O HEONpeneneH-
HOCTWM MPOrHOo3a KAnmaTtu-
4YEeCKUX XapakTepucTuK Mo
NMEIOLLMMCS OaHHbIM.

B cBoemM BbICTynaeHuUK
akagemuk C.B. ABaksH
paccmoTpen d¢opmuposa-
HVME KOHOEHCALMOHHbIX Abl-
MOK B Tponocdepe Bcnen-
CTBUE N3MEHEHUS CKOPOCTH
npouecca AnccoumaTBHOM
pekoMbuHaumm knacrtep-
HbIX MOHOB, NMPOUCXOAsLLEN
noa BIUSIHUEM MOTOKA MMU-
kpoBosiHoBoro (CBY) paawo-
N3Ny4eHnss MNOHOCPHEPHbIX
puaobeproBCKMX SNEeKTPo-
HOB, HaAXOAALIMXCHA B BbICO-
KOBO30OYyXOEHHOM COCTOS-
HUK. Bo3HumKalowas npy aTom
aobiMka B Buae "monogbix”
nepucTbix 006M1akOB BbI3bl-
BAeT YMEHblUEHNEe OonTuye-
CKOWM MPO3Pa’yHOCTM HUXKHEN
atMocdepbl oS yxoasLero
B KOCMOC MOTOKa TernyoBOW
pagnauun noacTunalroLLen
NMOBEPXHOCTMW.

OnbIT pa3paboTkn un akc-
nayatauum COBPEMEHHbIX
OMNepaLynOoHHbIX CUCTEM, pea-
JIM3YIOWMX pacyeTbl Mo K-
MaTU4eckum MoAensMm, noka-
3bIBAET, 4TO ANS YCTPaHEHUS
owmnbok 1 cboeB B HUX Tpe-
Oyl0TCA COTHU MMUJIMOHOB
YENOBEKO-4aCOB TECTUPOBA-
HMS.. BTO Ha HECKOJSIbKO Mo-
PSOKOB NPEBLILIAET peasb-
Hblli pecypc ANa OTlajKu
KnMMaTuyecknx Mogenen.
JocToBepHOCTb NOSTy4aeMbIX
C MOMOLLBIO 3TUX MoAgenen
OAaHHbIX MO3BONSET, B 4acT-
HOCTW, YTBEPXOaTb 06 OTCYT-
CTBUM Hay4yHOro 06OCHOBa-
HWS QaHTPOMOreHHON NPUPOAEI
HabnoaaemMblx KnumaTuye-
CKMX U3MEHEHWIA, N0 MHEHMIO



B.U. Yii6o coobiumn ob ar-
MOCQEpPHLIX 0cankax u ca-
Haumm Bosayxa netom 2014r.
B MockoBckoii obnactu.

I"M. KpyyeHuukoro. Takum
06pa3om, Npobnema NPorHo-
3a KnMMara no-npexHemy He
peLeHa.

Ocobbii nHTEpPEC Npea-
cTaBnsdloT paboTbl N0 METO-
[ON0ornM KOppPekLumMn MeTeo-
YCNoBuUA (aBTopbl paboThI:
OOKTOPDU3NKO-MaTeMaTnye-
ckux Hayk C.I. MepoB, Hayy-
HbIli COTPYAHUK MexayHa-
POJHOW akafieM1Un HapoaHOW
avnnomatum B.WU. Yin6o, nok-
TOp GU3MKo-maTemaTumye-
ckmx Hayk J1.C. MeneB n kaH-
Anpat XMMUYECKUX Hayk
B.MM. Yenu6aHoB), B KOTOPO
NCMONb3YyeTCs XOPOLIO W3-
BECTHbIN "3 dekT 6aboukn”
3. JlopeHua. lpepnckasye-
MOCTb: MOXET N B3Max Kpbl-
nbeB 6aboykn B bpasunun
BbI3BaTb TOPHAAO B Texace?
KaHampaT TeXHNYECKMX HayK
10.M. Muxaiinosckuii ([ nae-
Has reodusnyeckas obcep-
Batopus um. A.WN. Boelikosa)
n B.WU. Yinbo npennoxunmu
pa3finyHble TEXHONOrMK BO3-
0eCTBUA Ha NPUPOLHYIO
cpeny (B 4aCTHOCTM, BBene-
HUE XMMUYECKNX PeareHToB
N 3aPSHKEHHBIX 4aCcTuUL,).

B Heckonbkux pgoknagax
NPeACTaBfAEHbl Pe3ynbTaThl
COBMECTHBIX MICKYCCTBEHHbIX

BO3OENCTBMI Ha aTtMmocdep-
Hble, CENCMUYECKME 1N TNapo-
norunyeckme npoueccol. Pa-
00Tbl MO W3YYEHUIO POU
rnyObuHHBIX BOA, B KAMMa-
TUYECKMX npoueccax u no
obpasoBaHun GAOUOHOTO
ny3bips nog, kopor CLLUA BbI-
nonHun J1.C. UeneB. Akape-
MUK HalmoHanbHON akaje-
Mum TagXuKncTaHa, OOKTop
dn3mMKo-MmaTeMaTn4yeCckmx
Hayk C.X. HermaTtynnaes
coobLwmnn HOBbIE CBEAEHUS
06 aHoManbHOM "noeegeHnn”
ONTUYECKUX U MUKPOPU3N-
YEeCKMX XapakTepuUCTMK ar-
Mocdepbl nepen 3eMneTps-
ceHveM. AHanu3 nosiBlEHUS
030HOBOW Ablpbl Haa Poccurei
3umort 2016 r., NO AAaHHbIM
JI1.U. CboipoBaTkuHa (MIY),
npoBefia rpynna no uayye-
HUIO UCKYCCTBEHHbIX BO3OEN-
CTBMIA Ha OKPYXaloLLyio cpe-
oy (J1.C. Uenes, C.I. MNepos,
B.W. Yii6o, B.IM. YennbaHos).
Kangnpatol ©¢u3nko-mare-
mMatmyeckux Hayk T.B. Lbip-
kuHa u J1.A. O6BUHLEBA
(Hay4yHO-unccnepoBaTtesib-
CKUI  OU3NKO-XUMUYECKUTA
NMHCTUTYT mMm. J1.9. Kapnosa;
HUDXW) npenctasunmn 063op-
Hyl0 paboTy MO reTeporeH-
HOM rmnbenn monekyn 030-
Ha. OnpeneneHHbIn UHTE-
pec Mnoayyusi NPUMbIKAIOLLINIA
K 37O npobnemartuke A0-
knag kaHangata Gusnko-ma-
Tematunyeckmx Hayk 4. de-
poposckoro (CIery) - o6
aTOMHO-TEPMO-GNYKTYaLMOH-
HOM Mpupoae NMPOYHOCTU re-
TEPOreHHbIX CUCTEM.

B ¢usunke npuHATO Cuum-
TaTb, YTO 3aKOHbI COXpaHe-
HMS MaccCbl M KOJM4YecTBa
OBUXeHNS 0053aHbl BbINO-
HATbCS B MPOCTPAHCTBE MC-
KOMOro pelueHms. 310 BO3-
MOXHO B JAWHAMMWUYECKHu
3aMKHYTbIX CUCTEMAx, Mo
Macce 1 KOJIMYeCTBY OBMXE-
Hus. B reopusunke n acTpo-
Gun3nke nNpPoOCTPaHCTBO,
B KOTOPOM ¢dopmannayercs
JvHaMmyeckas cucrtema, ya-
CTO MMEET "OTKPbITblE rPaHu-

upl", a Torga n dudmyeckune

"MCTOYHMKN" 1 "CTOKM" Mac-
Chbl, KOJINYECTBO [BUXEHUS
OOMKHbI "BXOOWTb B pelle-
HMe" No NOCTaHOBKE MaTema-
Tnyeckon 3apauyu. lNpepna-
ralTcs NOCTAaHOBKM KpPaeBbiX
3a4ay4 MoOenupoBaHusa Ta-
Knx cuctem. Hanpumep, npu
BbIYNC/IEHUN MPUANBO-0T-
JINBHBIX ABUXEHWUIN XNAKOCTN
KpaeBble YCJIOBMS Ha CBO-
60OHOW rpaHuLe 3aJaloT Ko-
nebaHna XMaKocTu (rapmo-
HUKW amnautyn u ¢as); atu
JaHHbIE ABNAIOTCA "MCTOYHU-
KoM" OBMXEHMS U, TaKuM 00-
pasom, 1 peluaTenem kpae-
BOW 3agauu.
Npepnaraemble B [0-
knage kaHguwpatom ¢usn-
KO-MaTemMaTU4YeCcknx Hayk
B.H. MonuyaHoBbim (CI16I'Y)
YPaBHEHUS OBUMXEHMSA OTHO-
CcAaTCA K npenesibHbiM 06006-
LLLEHNSM MEeXaHWKM BA3KOMN
HECXKXMUMAEMON XUAKOCTU.
B HanucaHum HOBbLIX ypaB-
HEeHUl OBUXeHUa pobas-
JIeH KOCWUHYC-NPOEKTOP
YCKOPEHUA CUNbl TAXECTU
Ha "ropuM30HTaNIbHYD OCb
0eKapToBbIX KoopauHat"-
NOONMOXKY HAKIOHEHHOro
OBUXEHUS BOAOTOKA. OTOT
npoektop Obln 3anylleH
J1. Qnnepom, . BepHynau
N NX nocnegoBaTensaMu.
YpesBblvanHO UMHTEpec-
HbIM W BaXHbIM cTafa 00-
cyxpaemas Ha KOHbepeH-
umm npobnema "Boga u ¢a-
30Bble Mmepexogbl”. Ha oc-
HOBE pe3ynbTaTOB aHanmaa
nony4yaemMblx 3N1EKTPOHHO-KO-
nebaTtenbHbIX MNEepexonos
3HEPreTNYecKnx xapakrepu-
CTUKax B aTOMHO-MOJIEKY-
NIAPHBIX CTPYKTypax co3paa-
Hbl CTPYKTYpPHble MoOenu
LEHTPOB UX KNacTepHOW op-
raHmsaumm obbeanHeHus
(HECKONbKMX OAHOPOAHbIX
anemeHToB). 10 AaHHbIM BO-
npocamMm BbLICTYNMUIN aBTOP
MOOENN KNacTepHOn opra-
Hu3auuun Boabl B.A. Pe3Hu-
koB (I'YAI), pnoktop ¢u3su-
KO-MaTemMaTU4yeckmnx Hayk
J1.C. UBneB n kaHonpat du-
31KO-MaTeMaTUYECKMX HaykK
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T.B. Pynakoea (CIl6lY).
O6pasoBaHne MONeKyn BO-
OsHOro napa B coobuiecTsa
B 3HAYMTENbHOW CTeneHun
00yCcnoBneHo wuoHmsauunen
HUXHEro cnos atMocoepsbl
(Tponocdepbl). AHOManNbHO
HM3Kass MNOABUXHOCTb Kra-
CTEpPOB B ra3oBoi ¢ase CBU-
netenbcTByetr 06 ux rno-
OynapHON opraHu3dauuu,
CBSI3aHHOW C ynopsiao4eHu-
eM u obpasoBaHnemM pery-
JIIPHBIX MOJIEKYNSAPHBIX LIEH-
TpoB. O6 aTOM pacckasanu
J1.C. UBneB n B.A. Pes-
HUKOB. Bopa cyuwecTtByeTt
B BuAe rnobynsapHbIX Haf-
MONEKYNAPHbIX LEHTPOB
(koMnNIEKCHI MOJSIEKYN BOAbI,
00blyHO cdeponpanbHoi
$opmMbl), CBA3AHHbLIX BOAO-
POZHBIMU CBS3SIMUW, BK/OYa-
IOWUMN [E10KANN30BaHHbIE
3NIEKTPOH-MPOTOHHBIE COCTOS-
Hus. CyuiecTByeT eamHas
OJi9 Kucnopoga v Bogopoaa
noacuctemMa KOMIEKTUBHbIX
3M1EKTPOHHbLIX COCTOSIHUNA,
NOATBEPXOAETCHS OpraHu-
3aums rekcaroHasbHOro co-
obuiecTBa 13 cemm BO3OYX-
OEHHbIX aTOMOB BOAOPOAA.
PaccmoTpeHo pasnunyue
MeXxnay 3Hepruen BoOoopoa-
HOWM CBSI3U 1 3HEPruein ceasmn
B BOJE.

B pnoknape kaHaoupa-
Ta ©dunsmMKko-maremaTmnye-
ckux Hayk J1.B. NMuBoBapo-
Bou n J1.C. UeneBa Bnepsbie
npenjioxeHa 3aKOHYEHHas
KBAHTOBO-MexaHuyeckas
KOHLENnuua reTeporeHHo-
ro nbaoobpasoBaHns B 00-
nakax. CornacHo en, sgpa
OObIYHbIX KPUCTANINYECKMX
LEHTPOB BbIMOJHAIOT POJb
KaTaauTUY4EeCKUX LEHTPOB,
N KpUCTaNNn3aums CTaHOBUT-
CSl TOMOrEHHbIM MPOLECCOM.
AKTUBHBIMUW LIEHTPAMU KOH-
OeHcaunn aBASIOTCS KOHr-
niomepatsl ("rpo3apsa”) mone-
Kyn BOAbI.

B noknage TIOMEHCKUX
yYeHbIX - AokTopa ¢usn-
KO-MaTeMaTUu4yeckux Hayk
A.B. WWaBnoBa n kaHguaa-
Ta PU3NKO-MaTeMaTUHECKNX
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Beictynnenve nokropa ¢u-
3UKO-MaTeMaTn4ecknx Hayk
C.. lNeposa.

Hayk B.A. [XyMaHAXMU -
nokasaHa BO3MOXHOCTb
B3aUMHOI0 MPUTAXEHUA 1"
CyLlEeCcTBOBAHUA MeTacTa-
OUNBHOrO COCTOSIHMSA MOMO-
XUTENbHO N OTpuLAaTeNbHO
3apsXEeHHbIX Kanefb BOApbl
B KanejabHO-MOHHOM Nna3me.

BonbWON HayyYHbIA WH-
Tepec npeacTaBnsanm [no-
knagbl KaHouaaTtoB dusn-
KO-mMaTeMaTM4eckmnx Hayk
10.A. Qoeraniok, E.B. bor-
paHosa (IO um. A.N. Bo-
enkosa) N KaHAMAaToB Gu-
31KO-MaTeMaTmyeckmx Hayk
A.M.YykuHoii, B.B. YykuHa
(PFTMY), cBa3aHHble C Mpo-
6n1emMoil noBefeHus BOAbI
B aTmocdepe, koTopas 00-
ycrnosfieHa ee PpU3NKO-XM-
MUYECKMMUN CBOWNCTBAMMU:
3NeKTpn3aumen KOHBEKTUB-
Horo obGnaka U N3MEHEeHu-
MW ero MUKPOCTPYKTYPHI.
MNpo6nema KOHTPONS, Npor-
HO3a W ynpaBneHus norop-
HbIMW YCJIOBUSIMU, B YACTHO-
CTK1, B MOXapOONacCHbI nepu-
oa, Ans necos, 6GeccrnopHo,
ABNgeTCa nepBooyepen-
HO 3aJayen, BbINOSIHAEMOW
cneunanucTaMm psga opra-
Hu3aumnin Poccun. O6 aTom
coobwmnm B CBOMX OoKna-
hax [O0KTOp TEeXHUYeCKux
Hayk A.ll. lopoHuH (BoeH-
HO-KOCMUYeckas akaaemus

um. A.®. Moxalickoro, BKA),
C.MN. Nepoe n B.U. Yi6o.
KaHgmpat ¢usunko-marema-
Tnyeckmx Hayk C.A. Tep-
nyrosa (IHCTUTYT ONTUKN
atmocdepsl CO PAH) ocse-
Tuna BONPOC MOAENMPOBA-
HWS POCTa YacTuL, B pesyiib-
TaTe KOHAEHCaUWK.
TpagunyumoHHo 60nb-
Wy [gonl  pgokna-
0oB 3aHanum paboTbl Mo
PacnpOCTPaAHEHUIO SNEKTPO-
MarHUTHbIX BOJH B ¢/1abo pac-
CEVBAIOLLMX U, B YACTHOCTU, B
CNOVCTO-HEOAHOPOHBIX aHU-
30TPOMHbIX Cpepax, ¢ KoTo-
pbiMM BBLICTYNUAM O0KTOpa
dn3nKo-maTemMaTu4eckmx
Hayk B.I'. ®apadoHoB ¢ co-
asTtopamu (MYAM) nA.l'. Ner-
pywuH (MADOWU). Mpobnemam
pa3paboTKM CUCTEM 3KONOrn-
4eCcKOro asapokoCMMUYECKOro
MOHUTOPWHIra bblIM NOCBSALLE-
Hbl OOKfaabl NpeacTaBuTe-
nein BKA wum. A.d. Moxai-
CKOro: fIOKTOPA TEXHUYECKUX
Hayk A.M. lopoHuHa U
H.[.MNapHbiwkoBa.
MNpencraBnseTcsa Becbma
NepcnekTUBHOM MeTogumka
BOCCTAHOBJIEHUS a3P030Jib-
HbIX XapakTePUCTUK, OCHO-
BaHHas Ha MONIMHOMMANbHBIX
MHOXECTBEHHbBIX PErpeccusix
MeXy ONTUKO-JI0KALIMOHHbI-
MU 1 UCKOMBIMWN XapakTepu-
cTukamm aspo3soneint. C aTon
nNpoGnemMon BbICTYNUAN O0K-
TOp GU3MKO-MmaTemMaTuye-
ckmx Hayk M.M. Kyreiiko
n kaHangat Guanko-marte-
matmnyeckux Hayk C.A. Jlbl-
ceHko (BlY, Pecnybnuka
Benapycb). Ocobblin MHTEpeC
UMEIOT Pe3yNbTaTtbl UCCNEao-
BaAHW OMNTMYECKMX XapaKTe-
PUCTUK a3P030S1el Pas3NYHbIX
KNMMaTUYECKMX PErnoHoB,
B YaCTHOCTMW, FOPHO-MYCTbIH-
HbIX 30H TagkukuctaHa (4oK-
TOp GM3UKO-MaTEMATUYECKIX
Hayk C.d. Abpynnaes 1 ap.,
PU3NKO-TEXHNYECKUI NHCTK-
TyT AH TapgxukncraHa), nec-
HbIX MaCCWBOB BOCTO4YHOWN
Egponbl 1 Cubupun (kaHau-
0aT GM3UKO-MaTEMATNHECKUX
Hayk I'.H. TonmaueB un gp.,



Loknan kaHaounpata ¢usu-
KO-MatemMaTu4eckux Hayk
J1.B.TlnBOBapOBOA.

MHCTUTYT onTrKM aTMocdhepsbl
CO PAH).

M3 paboT no onTuke aspo-
30N1€ei, B YaCTHOCTU UX OUC-
TaHLMOHHOMY 30HAMPOBAHUIO
N MOHUTOPUHTY aTMocdep-
HbIX 3arpsi3HeHuin, cnepyet
Takxe OTMETUTb Martepua-
Jbl, COAEPXALLME HOBbIE faH-
Hble MO WX MPOCTPAHCTBEH-
HO-BPEMEHHON CTPYKTY-
pe B psge pernoHos Poccuun
n ctpad CHI: pokTtopa ¢u-
31KO-MaTeMaTUYECKMX HAyK
M.A. CBupugeHkoBa 1 ap.
(MDA PAH); kaHaonpaTa du-
31KO-MaTeMaTNYECKUX HayK
A.1. MaxmypoBa v ap. (PTU
AH TapxwukuctaHa); kaHam-
narta reorpaduyeckmx Hayk
J1.N. Tono6okoBa n [oOK-
TOopa reorpaduyeckmx Hayk
T.B. Xepxepa (NHCTUTYT
numHonorun CO PAH).

Becbma copepxaTtenb-
HbIMW N OUCKYCCUOHHbIMU
Oblnn 3acenaHns, Noces-
LLIEHHbIE UccneaoBaHuio Gu-
3MKO-XMMUYECKNX aTMO-
cdepHbIXx npoueccosB. Mx
MOXHO pasfenuTtb Ha chne-
aylowme: uccnefosaHums ro-
MOFEHHbIX U FETEPOreHHbIX
$as30BbLIX Nepexonos npu
Pa3/INYHBIX BHELIHWUX BO3-
OEeNCcTBUAX: anekTpuye-
CKMM MOJIEM, NCCNEeAOBaHMNS

GOTOXUMMYECKMX U FeTepo-
FEHHbIX peakuuin ¢ 06pas3osa-
HUEM a3P030/bHOrO BELLLECTBA
B atmMocdepe M B3auMMO-
CBSI3b COAEPXaHUs npuMmec-
HblX ra3oB W aspo30nen;
3NEeKTPUYECKUEe SBNEHUS
B @3PO030JIbHbIX U 0BNaYHbIX
cuctemax. 3t paboTbl Bbi-
NOMIHANNCH (KPOME COTpya-
HukoB HUMDXW), Takxe Hayy-
HbIMU COTpyAHUkamu Cr1ory
n OMNT3K (kaHOMOaTaMmn xu-
Munyeckux Hayk B.M. Ye-
nn6aHoebiM, E. AceHko,
A.M. MapyruHbim), CMOTU
(ookTOp U3MKO-MaTeMaTu-
yeckux Hayk A.M. MonyGor-
KO). VIHTepecCHbIin pesynbTart
06pa3oBaHNa Y3KUX BEpPTU-
KanbHbIX f4eek Tuna "cone-
BbIX nanbueB” Obin 3kcne-
PUMEHTANbHO WCCNEeN0BaH
B TagXxukucTtaHe (AOKTOp
pn3MKo-MaTeEMaTUHECKNX
Hayk C.d. AGaynnaes 1 1p.,
®TN AH TapmxukucTaHa).
YpayHoe nabopaTtopHoe Mo-
[enMpoBaHne nnasmMouaoB -
LLIAPOBBIX MOJIHWIA - ObIIO BbI-
nosnHeHo B.A. Pe3HUKOBbIM.
Heckonbko paboT Obln no-
CBSALLEHbl OMUCAHUIO pas-
paboToK HOBOW annaparty-
pbl 1 METOAMKAM U3MEPEHWI
aTMocdepHbIX XapakTepu-
CTUK U KOMMOHEHT (aCnupaHT
A.A. Pypb, BKA ym. A.®. Mo-
Xanckoro; kaHgupaatbl ¢u-
3MKO-MATEMATMUYECKUX
Hayk B.M. Bonruu, 'YAI,
A.H. Caxapog, OlNT3K).

B pasgene "Bonpocbl Mu-
po3gaHua” HambonblKUiA
WHTEPEC nNpeacTaBnsaoT
paboTbl O C/TYHYaAMHOCTM OTKpPbI-
Tna-runotessol 3.-M.-M. bu-
6epbaxa (DokTop PU3NKO-
MaTeMaTUYeCKMX Hayk
H.A. Wupokoe, CI16IY)
1 paboTbl AOKTOpa GUonoru-
yeckumx Hayk H.H. Balikesunya
M ero nocnegoBartens - yye-
HuKa, kaHamgata Guanko-ma-
Temartmyeckux Hayk C.C. Jiun-
Huukoro (Cnoéry). Nepeas -
O TECHOWN CBSI3N PYCCKUX
capabckum BocTokoMm, BYacT-
HOCTW, ¢ Cupuein n PuHKKKein,
BTOpas - 0 ncesgomMopdo3ax

B CMbICNOBbIX Nnonsx. OcobeH-
HO NOOOMBLITHO OOHaPYXEeHME
SIBHOrO BXOXAEHMSA nnaHeT
ConHeYHoM CUCTeMbI B COOT-
BETCTBYOLLME pa3aensl aT-
HOJIMHIBUCTMYECKOM Tabnunupbl
Bawkesuya: lOnutepa - B ns-
Thiin, CaTypHa - B LUECTOMN, 4TO
OTPaXaEeTCs BUX reoMeTpuye-
CKOWN CTPYKTYpE.
MocnepgHnin  paspgen
cbopHuka «M3 apxmBa Tpy-
0oB KoHpepeHuun "EcTe-
CTBEHHbIE M aHTPOMOreHHbIe
aspo3onu”» pacckasbiBa-
€T 0 Masiou3BECTHOM UCTO-
py NPOLLECCOB rOMOIre€HHOro
nbaooobpasoBaHusa B obna-
kax, 6e3 Bo3mencTeus 006-
pasyolWunx nen peareHTos,
C NpPUBNEYEHNEM KBAHTO-
BO-MEXaHNYECKOM KOHLEn-
UMM, BO3HUKLUEN B pe3yilb-
TaTe KOMNEKTUBHON pabo-
Tbl Hay4YHbIX COTPYAHWKOB
HECKOJIbKMX BY30B CTpaHbl
n [naBHOM reodu3nyeckon
obcepsaTopun um. A.W. Boeli-
koBa. Hebosnbliasa 3ameTka
NocBsilLleHa NamMaTn UHULN-
aTopa 3TUX uccnenoBaHuin
kaHgnpaTta Gpuamko-marema-
TUYECKMX HayK, pykoBoauTe-
na kadenp B XapbKOBCKOM

C.A. TepnyroBa BbiCTYynuna
c fgoknagomMm "Mogenvpo-
BaHWe KOHAEeHCaLMOHHOIro
pocta 4actui rno pesysbra-
TaM HepesrioMeTPU4eckmnx
n3MepeHuni”.
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MNonnTeXHNYECKOM WUHCTUTY-
Te n KanMHMHrpaackom ro-
cyHusepcuteTe A.C. Kovemu-
posckoro (1936-2002).

Mo 3aBeplweHun pabo-
ymx 3acegaHuii KoHMepPeHUMI
Oblnv 06CYXAEHbI UX UTOMM
N NPeacTaBNeHO COBMECTHOE
pewenne 10-in MexayHapon-
HOW Hay4yHON KOHdepeHLnn

Hugpopmauus

OTKpbITUE TaWHbI
BbicTporo BapcTepa

y‘{eHbIe,BblHO.HHI/IBCHOMO—
IIbI0 KOCMUYECKUX 00CepBaTO-
puit "XMM-Newton" (ESA),

"ECTECTBEHHbIE N aHTPOMOreH-
Hble aspo30/M” 1 pernoHanb-
HOM Hay4yHON KOHdepeHuUn
"ECTECTBEHHbIE 1 aHTPOMOreH-
Hble aspo3onn Poccun”. Tpyapl
KOHdepeHUMn Bbinv 13naHsbl
OTAENbHbIM TOMOM C LIBETHbI-
MW MAIIOCTPALMSIMA 1 PaChpPo-
CTpaHeHbl Cpeamn HayydHoin 06-
LLLECTBEHHOCTM, B TOM uucne

"NuSTAR" u "Swift" (NASA)
HaOnw0AeHUS HEUTPOHHOU
3Be31Bl B cucTeMe bwicTporo
Bbapctepa (MXB1730-335),
BeposiTHO, pemuau 40-jmet-
HIOI0 3arajgky pPEHTTeHOB-
cKkuX BcrieckoB. bapcteps
(burst - BcmbIlIKa) - BCIMBI-
XUBAWOIIME TalaKTUIECKHE
PEHTreHOBCKME MCTOUYHUKM,

CPEeaM Y4aCTHUKOB €XEerogHo-
ro 25 cemMmHapa-KoHMepPeHLMN
"Cuctema nnaHeta 3emns”,
NPOXOOMBLLErO MOJ PYKOBOA-
ctBoMm B.J1. CbiBOpOTKMHA Ha
reonormyeckom dakynbre-

Te MI'Y.

Domo
I.J. ®EJOPOBCKOIO

npencTapisioniue coboil ak-
Kpeuupytomue HelTpOHHbBIE
3BE3/bl C OpPOUTAJIbHBIMU
nepuogaMu - OT HECKOJIb-
KUX YacoB N0 HECKOJb-
Kux aHeit. IlonmyueHHOeE
Ha3BaHUE OTPaxaeT B3PhIB-
HOI XapakTep UX aKTUBHO-
ctu. Benmbimku 6apctepoB
OblTM OTKpBITHL B 1975 T.

YeTbipe n300paxeHUs, XapakTePU3YIOLLME MOBEAEHWe ra3a B akKpeuuoHHOM aucke Ou-
HapHou cuctembl MXB1730-335 (BbicTpbiti bapctep), cossesane CkoprnoH. PucyHkun ESA/
ATG medialab.
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aMEepUKaHO-TOJAJIAHACKOM
KOCMHUYECKOI 00cepBaTOpU -
et "ANS". Bbapcrepsl mensiT-
csl Ha ObICTpbIE U OOBIYHBIE;
MocJeTHNE BCTPEUAIOTCs Ha-
MHoro yaiie. O6BIUYHO cliyda-
I0TCSI TEPMOSIIEPHBIE B3P BIBBI
Ha MOBEPXHOCTUA HEUTPOHHOM
3Be3/Ibl, YaCTO Ha Hee Maja-
eT OoJsblloil 00BEM Belle-
CTBa 3B€3JbI-KOMITaHbOHA,
YTO U HabJ0JaeTcsd B BUIE
BCTIBIIIKY. BpeMsi pazButus
BCHbIIKY cocTaBuseT 0,1-5 ¢,
BpeMms 3atyxaHus - 3-100 c;
XapaKTepHasi 9HEPTUS peHT-
TeHOBCKUX (HOTOHOB - 10 20
k3B. AGconloTHas peHTTe-
HOBCKas CBETUMOCTh Oapc-
TEPOB COCTABIISIET BO BpeMs
BCOBIIIKKM mpuMmepHo 107-
10™ apr/c.

OGHapyxeHHBbIH B 1970-x IT.
beicTpriit bapcrep npeacras-
JisieT co0oi NBOUHYIO CHCTe-
My, COAepXKallylo MajJoMac-
CHUBHYIO 3Be3Jy "CpeIHHX
JIeT" U HEUTPOHHYIO 3BE31y.

'paBUTAIMOHHOE TIPUTH-
XKE€HHME HEUTPOHHOM 3BE3Mbl
"mmepeTaruBaeT" Ta3 3Be3-
IbI-KOMITaHbOHA, U3 KOTOPO-
ro 3aTeM 00pa3yloTcs akKKpe-
LIMOHHBIN JUCK U CITUPAIH,
JBUXYUIMECS K HEUTPOHHOM
3Be3/ie. DTOT O0BEKT pPacIo-
noxeH B co3pe3guu Ckop-
MMOHA Ha PACCTOSTHUU OKOJIO
32 616 cB. yieT OT Hac B mIapo-
BOM CKomjJeHUU. Bcmbrmr-
KU UCTOYHUKA JIATCH OT
2 o 680 ¢, a MHTEepBal MeX-
Iy BCIBIIIKaMHU KoOJeOJIeT-
caor 10 ¢ go 1 u. TTomoOHBIE
Bcnblmku 11 poma HabOmoga-
IOTCS U y APYTUX UCTOYHMU-
KoB: Hampumep, y Cyg X-1
B JleGene.

bonbmIMHCTBO HEUTPOH-
HBIX 3B€3]] U3 IBONHBIX CU-
CTeM HENpepbIBHO TeHEepU-
pYIOT 00JbIIOE KOJUYECTBO
PEHTTEHOBCKUX JIy4yel, mpe-
PBIBAEMBIX TOTMOJHUTEb-
HBIMMU pPEHTTeHOBCKUMMU
BCIBIIIKAMU Yepe3 KaXable

HECKOJIBKO YacOB (WU THEN).
Y4yeHble B TeUEeHUE NECITU-
JIETUU 3aJaBaluCh BOMNPO-
COM - YTO 3a BHE3alHbIE,
HeTpeacKazyeMble U Ype3Bbl-
YaliHO MHTEHCUBHBIE PEHT-
T€HOBCKMEBCTIBI KU TIPOKC-
xonaT B beictpoM bapcrtepe
Y TIOYEMY OHU TaK U He ObLIU
3a(UKCUPOBAHBl B APYTUX
ouHapHbIX cuctemax? Ceii-
yac oOHapyxXeHo, UTO Mar-
HUTHOE T10JIE HEUTPOHHOU
3BE€3/1bl CO3/1a€T pa3pbiB
MEXAY 3BE€3I0H U AUCKOM
BOKpYT Hee, MpeaoTBpalas
MOTJIOUEHUE 3aXBAYEHHOU
MaTepuu. [a3 HakanauBa-
ercs B JAMCKe, a 3aTeM (Mpu
OompeneeHHBIX YCIOBUSIX)
OH BECh M Ccpasy IajgaeT Ha
HEUTPOHHYIO 3BE31Y, MPOU3-
BOJISI UHTEHCUBHBIE BCTIBILI-
KU PEHTTeHOBCKOTO H3JYy-
YEeHMUS.

Ilpecc-peauz  NASA,
31 aneaps 2017 e.
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ANTanckuin  Kpam-yHu-
KanbHbIA PErMOH, COXpa-
HMBLLWI HETPOHYTYIO Kpa-
COTY Npupoabl, boraTcTea
3EeMHbIX Heap, YHUKanb-
Hble MCTOpUYeckme na-
MATHUKKM. Ho, noxanyin,
CcaMblM NaBHbIM OOCTOS-
HMeM AnTtaa aBNalOTCH
ero nioan, Ha BeCb Mup
npocnasngoWme CBOUM

Ilo ébicmaskam u myzesam

MeMopMAJABHOMY MY3€lO

Ir.C. TmrTosa-50 Jaer

TBOPYECTBOM, MNOJABUraMMU,
nobegamm 1 a0CTUXEHUNA -
MW CBOIO Manyto poauHy.

B 2011 r. nocne mac-
LITAbHOM PEKOHCTPYKLMN
pacnaxHyn nns noceTu-
Tenen ceon ogepn Memo-
puanbHbin My3elh [epos
Cosetckoro Cotosa, BTO-
POro KOCMOHaBTa nnaHe-
Tol FepmaHa CTenaHoBmya

o RERRRRERRERass
RO

Tutosa (1935-2000; 3ewm-
na n BcenenHas, 2001,
N2 1). AnTam ansa Hero
Obln He TOMbKO reorpa-
PUYECKUM NOHATMEM, 3TO
Obl1a ans Hero kKateropus
HPaBCTBEHHas, OTcloaa -
€ro KOpHW, 30€eCb XWUNn
N XMBYT OPY3bs €ro IoHO-
CTK - N0aN, KOTOpble Jio-
ounn 1 MdAT ero Ao cux

LLIKonbHBIVE My3€eli KocMOHaBTukn. 1965 .
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nop - ynelbuymeoro, no6po-
ro, HACTOSALLLEro, Halero.
B0O3MOXHO, MO3TOMY MMEH-
HO 3Oecb, B cene [onkos-
HMKOBO ANTACKOro Kpas
1 NOsIBUNCA My3eli, MoCBs-
LLLEHHBbIA 3TOMY BblaatoLLe-
MYCS YENOBEKY, Fepor0 Ha-
LLeRn CTpaHbI.

AnTanckuin rocygapct-
BEHHbIN MEMOPUASNbHbLIN
my3en I.C. TutoBa- yHU-
KaNbHbI MCTOPUKO-KY/b-
TYPHBI 0OBEKT, MOBECTBYIO-
WU XUTENSAM U TOCTAM
AnTarickoro kpasi 06 UcTo-
pun pasBUTUA KOCMOHAaB-
TUKW B Halwen cTpaHe,
O JNereHgapHoM nonete
BTOPOro KOCMOHAaBTa Mnna-
HeTbl 3emnsa M'epmaHa CTe-
naHoBmya TutoBa, O €ro
XU3HU, a TakXe O XU3HU
1 TBOPYECTBE OTLLA KOCMO-
HaBTa, U3BECTHOro anTam-
ckoroneparora-npocBeTun-
Tensa - C.IN. Tutoea.

MNonyesekoBasi umcTopus
My3es - 3TO pPa3Hble ne-
puoabl ero CTaHOBNEHUS -
OT LWKONbHOro 34aHus
(1965 r.), roe 6bina OTKPbI-
Ta nepeas 3Kcnosunuus, -
[0 rocyoapCTBEHHOro yu-
pexgeHnsa AnTamckoro
kpasa (2002 r.). Wpesa oc-
HOBaHUS My3es npuHag-
NIEXUT OTLY KOCMOHaB-
Ta -CtenaHny lNaBnosuyy
Tutosy. B 1965 r. ¢ nomo-
b0 OOHOCENbYaH OHa
yCreLwHo BOMJoTUNach B
Xn3Hb. meHHo CtenaH MNas-
NIOBMY cTajl nepBbIM Xpa-
HUTENEM MY3ENHbIX pe-
JNINKBUI, CTaBLLMMMN CEroa-
HS1 YHUKaNbHbIMU.

1961 roa. MNocne noneta
B KocMoc 'epmaHa Ctena-
HoBmya TutoBa B [1onKoB-
HUKOBO HE TONIbKO CTano

"OT1KpbITas " akcrno3uvLmsi AnTarickoro rocyapCTBEHHOro Me-
mopwmasibHoro mysesi I.C. TutoBa. 2010r.

npuesxaTb MHOIO rocTemn
CO BCEX YrosKOB Hallen
HeoObATHOM PoauHbl Ong
TOro, 4ToObl MOCMOTPETb,
Kak XMBET CeMbsl Mpo-
CNaBfIEHHOr0 KOCMOHaB-
Ta, HO MOCTYNano U MHO-
ro noaapkoB, CYBEHWUPOB;
no4YTor BbIiCbIIANM ¢§o-
Torpadun, ra3eTHble Bbl-
pe3ku. CtenaH [laBnoBud
C YAOBOJIbCTBMEM 06LLan-
CSl C rocTsiMu, pacckasbl-
Basl O CblHe, MokasbiBas
CcBOlM can. Bckope cembs
nepeexana B HOBbI OOM,
a B ctapom pgomuke ("na-
CTOYKMHOM rHe3ae") Cre-
naH [lMaBnoBuy odopmun
HeGONbLWYIO 3KCNO3M-
LUMIO M caMm Havan npoBO-
OUTb 3KCKYPCUM Ons BCex
Xenawumx.

B 1965 r. ocBo6oannock
30aHNe LLIKOJIbl-CEMUSIET-
ku, B KoTopom ¢ 1945 r.
no 1950 r. yumncsa I.C. Tu-
TOB W npenogaeBan ero
oTteu,. bbino peweHo pas-
MEeCTUTb Ha BTOPOM 3Ta-
Xe 30aHuUa LWKOJbHbIN
My3el (Ha nepBOM euwe

paboTtana rpynna npo-
ONEeHHoro gHsd). Yuutens
BMECTE CO LUKOJIbHMKA-
MW CTanu NPOBOAUTb SKC-
Kypcun, Gbl1 OpraHn30BaH
KpyXok "HOHbIA 9KCKyp-
coeop”. Bckope IoHble
rmobl nodbiBanu B Mo-
ckBe Ha Cnete LWKOJb-
HblIX My3€eB KOCMOHaBTU-
KM MU NPpUBE3NN OUMIOM
1 rpamoty MuHmncrepcrtea
NPOCBELLEHUS.
MocTtenenHo, k 1990 r.,
LUKOMbHBIA My3eli nNpeob-
pasoBancs B My3en My-
HUUMNanbHbIA (BblN Nepe-
0aH B BeAeHWe agMWHU-
cTpaumm KOCUXMHCKOro
panoHa), nossBUAnCb odu-
UuManbHble OOJIKHOCTU —
OVpeKTopa U 3KCKYypPCO-
Boga. B 310 Xe Bpems
0dOpMNEHLI ABE 3KCMO3U-
umn - "Tonybas mos1 nna-
HeTa" n "CtenaH [laBno-
Bu4 TutoB. Yuutens. Mup
yBneyeHmn". B Hux npea-
ctaBneHbl 800 xypoxe-
CTBEHHbIX paboT u 3a-
PUCOBOK; CKYNbMNTYpPHbIE
paboTbl, CTUXK, repbapuu,
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®parmeHT akcrioanuymm "Tonybas mosi nnaHeta”. 2010 r.

BbILUMBKW, BbIMOJIHEHHLIE
pyko CrtenaHa [lMaBnosu-
ya. BosobHoBunacb ne-
penncka ¢ ceMbeil KOCMO-
HaBTa, CtenaH [laBnoBud
nepegan 78 ceoux pabot
aong odopMaeHns 9Kcno-
31umMK, pacckasbiBaloLLen
O HEM CaMOM.

ANTaricknii  rocyaapCTBEHHbINI MEMOPUATbHBIN

I.C. TutoBa. 2011r.

B 2002 r., yBekoBeuu-
Bas namsatb o I'C. TutoBe
B C. [NonKOBHMKOBO, My3en
npuobpeTaeT HOBLbIM CTa-
TyC - CTaHOBUTCS rocyaap-
CTBEHHbLIM Yy4YpexaeHnem
KynbTypbl "ANTancKui rocy-
[APCTBEHHbI MeMopuasb-
Hbih My3enn I.C. TutoBa".

my3erni
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Yayqywunoce ¢uHaHCcu-
poBaHue My3esl, yBe-
nMymnncs v wTaT- nod-
BMNaCb [OIKHOCTb [JiaB-
HOro xpaHutens ¢GOHOOB;
fonblle cTano NPoXoanTb
WHTEPECHbLIX Meponpus-
Tnin. MNosiBunacb BO3MOX-
HOCTb HEOOHOKPATHO Obl-
BaTb B MockBe, B rocrsix
y cembu I.C. TutoBa. My-
3elil NonoOMHWACS MHOrO-
YMCNEHHLIMW 3KcNoHaTta-
MU N3 CEMENHOro apxuea
TuTOBbLIX.

Hapany ¢ ycnexamu
oCTaBaiMCb U Npobnemsl:
cTapoe 34aHne My3es Tpe-
©oBasio peMoHTa, He OblJ1o
KabuHeToB 0N COTPYyQ-
HWKOB My3esl, HO rnaB-
Hoe - He ObIno poHaoxpa-
Hunuwa. B 2007 r. myaei
nocetun rybepHatop An-
Tarickoro kpas A.B. Kap-
NNH, Oblna npuHaTa Be-
DOMCTBEHHAsa ueneBas
nporpaMmma pasBuUTUs My-
3eq. B ee pamkax npose-
[eHa pPeKoOHCTPyKuus cy-
LLLECTBYIOLLErO NMOMELLEHNS
M 6bINO NOCTPOEHO HOBOE
3gaHne. TlocTpoeH Ho-
Bbli MY3€MHbI KOMMEKC
C npekpacHbiM GOoHAOOXpa-
HUAWLLEM U SKCNO3ULIMOH-
HbIMM 3anamu - OblIM 3Ha-
YUTENbHO YBEJINYEHbI BbI-
CTaBOYHbLIE naouwagwn.
Bnaropgaps ycunuamun co-
TPYAHVKOB MOSIBUINCL HO-
Bble 9KCMO3ULN.

B oTtpoenbHOM nome-
LWEeHUM Ha ABYX aTaxax
yoanocb chpopmupoBaTtb
1 pasmMecTnTb Memopuasb-
Hyl0 3akcnosuuymio. B Ha-
CTosllLlee BPeEMS B 34aHUN
LUKOJIbI OTKPbITA MOCTOSH-
Haa akcnoauuuna "OT
pogoHuka - K 3Be3gam”,



MOCBSILLIEHHAs UCTOPUM Ce-
Mbl KOCMOHABTA, AETCKUM
rogam lepmaHa TutoBa.
LeHTpansHoe MecTO 3a-
HMMAaIOT MaTepuasbl O Po-
ontenax [epmaHa CTte-
naHoemnya - CTenaHe
Maenosuye 1 AnekcaHgpe
MwnxaiinosHe TuWTOBbIX.
OTeu, KOCMOHaBTa - Ta-
NaHTNMBENLLNA  YenoBeKk,
CcenbCKWUin nepgaror, npo-
CBETUTENb, NnUTEpPaTop,
XYOO0XHUK N MY3bIKQHT; Ha-
CTOSILLMM YKpaLUEHNEM Me-
MOPUaIbHOM  KOANEKLUN,
NOCBSILLEHHON eMmy, cTa-
JIM My3blKaJibHble UHCTPY-
MEHTbI, KapTWHbI, CTUXWU
n nucema CtenaHa lMasno-
BWYA, €ro Harpagpl.

M3 npeacraBneHHbIX Ha
BTOPOM 3TaXe MeMopuasib-
HOrO 3gaHusl matepua-
JIOB Mbl HE TOMbKO Yy3Ha-
eM nobonbITHbe aKThl
0 OETCKUX U KIOHOLECKMX
rogax lepmaHa TwuToBa,
HO 1 6anxe "3HaAKOMUM-
ca" ¢ ero mamonm Anek-
caHgpon MwuxanoBHOM’
n cectpon 3emdwupon
CtenaHoBHOW. 3pechb
MOXHO MO3HAKOMWUTb-
ca C Hambonee LEeHHbIMM
npegMmetamMm My3enHom
KONNEeKUUN-TTINYHBIMWN BE-
wawmu I.C. TutoBa, conpo-
BOX/IABLLVMW €ro B paHHEM
[EeTCTBE: 3T0O AePeBAHHbLIN
CTYNbYUK, AOMALUHAS nap-
Ta, WapopuK, NbKU-3anu-
HalLKW, LWKOJbHO-MNCH-
MEHHbIE NMPUHAANEXHOCTH.
HeGonbwoe Konn4ecTBo
npeamMeToB 1 ¢poTorpaduin
UANKOCTPUPYIOT pacckas
0 rogax yyebol lepma-
Ha TuToBa B 9-11 BoeHHoW
aBUALMOHHON LLKOSIE nep-
BOHayaNbHOro 00yyeHus

Myseii nocne pekoHCTpykumun. [lepBasi aKcKypcus Ans no-

yeTHbIx rocteun. 2011r.

netunkoB BBC (r. Kycta-
Ha Kasaxckon CCP) u B
CTtanuHrpagCkom BbIC-
emM BOEHHO-aBUaLMOH-
HOM Y4YMJMLLE NEeTY4MKOB
(HoBocunbupck).

B HOBOM cOBpeMEHHOM
30aHUM My3es pa3mecTu-
nacb aKcnoauumsa "Antanm
N KOCMOC", MOCBSILLEHHAs
NCTOpPUKX Pa3BUTUS KOCMO-
HaBTUKM W, KOHEYHO, Mo-
JIeTy BTOPOro KOCMOHaBTa
nJaHeTbl, Halero 3emns-
ka I.C. TutoBa. [llepBebiin

paszen akenosuumm "YTpo
KOCMWNYECKOM 9pbl” 3Ha-
KOMUT C UCTOpUEn Koc-
MOHABTUKWN; HEWN3MEHHBIN
WHTEPEC BbI3LIBAIOT Y Ha-
LWNX rOCTEN pas3MeLleH-
Hble B OTKPbITOM [OCTYy-
ne cryckaemsolli annapar
kopabna "Coto3 TMA-21",
4acTU KOCMWYECKOro Ko-
pabns "BocTok” u Maket
"larapuHckoro crtapTta”.
Btopoli pasgen akcno-
3MLUMM MOCBSLLEH MONeTy
B KOCMOC, a TakXe XW3HU

Okcnosuums "Y1po kocmuyeckor apbl”. 2015,
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n paborte lepmaHa Cre-
naHoBMYa rocne MnoneTa;
YBEKOBEYMBAHUIO €ro mna-
MATW. 30echb nNpeacTaBne-
Hbl ras3eTHble U XypHasb-
Hble MyGAnKaLMK, KHUMK,
peokne ¢dotorpadun, oo-
KYMEHTbI, CYBEHWMPbI, JINY-
Hble Bewwm [epmaHa Cre-
naHoBM4a, €ro Harpagpl.
Cembst B xn3Hu [epma-
Ha CtenaHoBuya Bcerga
3aHMMana ocoboe, Bax-
HOe MECTO, U Hecny4yan-
HO OAVH W3 pa3nesioB 3KC-
NO3ULINMA MOCBSILLLEH €ro
ONM3KUM - XeHe, OeTAM.
doTorpadumm, Ha KOTOPbIX
lepmaH CtenaHoBuY 3a-
rneyatiieH B KPYry cembu
B peOKune MUHYThbI OTAbIXa,
COCTaBNAOT OCHOBY 3TOrO
pasnena 3KCcrno3numu.
Bcero 65 net npoxwun
lepmad CtenaHoBwmd. [Ma-
MATb O HEM YBEKOBEYEeHa
B Ha3BaHWSX YNuUL, ropo-
OB, €ro UMsi HOCAT LLIKO-
Nkl U nnuen, npeanpus-
Tns. B yectb I'C. TuTOBa
Ha3BaHbl kpatep B Mope
MockBbl Ha 0B6paTHOI CTO-
poHe JlyHbl, Manasa naaHe-
Ta N2 13010 NepmMaHTUTOB

(oTkpbiTa B 1986 r.), NnoaBo-
[Has ropa B TUXom okea-
He, NacCaXupCKuii nanHep
A-320 aBnakomnaHmm "Aa-
podnot”, NaBHbIA NCMbI-
TaTenbHbIN KOCMUYECKUIA
ueHTp MuHucTepcTBa 000-
poHbI Poccun.

Ha Antae ¢ 0cobbim
TPEeneTomMm M BHUMAHWEM
OTHOCATCS K COXPaHEeHuto
namsatn o I.C. TutoBe. Ta-
KUM TJlaBHbIM XpaHuTe-
nem, 6e3ycnoBHo, ABSA-
eTcs Haw mysein. CerogHs
€ro 3anacCHWKN HacYUTbI-
BatoT cBbile 10 Thic. egn-
HULL, XPaHEHUS: 9TO MUCb-
MEHHbIE N BeLLLEeCTBEHHbIE
NCTOYHUKKM (3K3emMnnspsbl
NepMoaNYeCcKmx N3gaHni n
XypHanos 1960-2000-x rr.;
MHOTO4YNCNEHHbIE [O0KY-
MEHTbIl, rPamoTbl, OUMNI0-
Mbl; y4ebHasa 1 Metoamye-
ckas nutepaTypa cepeau-
Hbl MPOLUAIOrO CTONETUS;
3NUCTONSAAPHOE Hacnegue
ceMbu TUTOBLIX U UX NNY-
Hble BELUW; KOJIIEKUMN Hy-
MU3MaTuKK, dunarennm
n danepuctukun; ¢oToao-
KYMEHTbl, TexHuyeckas
Konnekuus).

@parmenHT akcrioanumm "Antaii n kocmoc”, 2015 .
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Bot yxe 6onee 15 net
nepenatoT B GOHAblI My3es
YHUKasbHbIE MaTepuansbl
Boosa epmaHa CtenaHo-
Bnya-Tamapa Bacunbes-
Ha 1 ero goyepu, cectpa
3emdpupa CrenaHoBHa,
a TaKkke CTapoXuibl cena
N FOCTM Halero Mmyses.
Bce 310 6epexHo xpa-
HUTCS B POHOAX N AEMOH-
CTPMPYETCH B MOCTOSIHHbIX
9KCMO3NLUMAX M HAa CMEH-
HbIX BbICTaBKaX.

Ha ocHoBe yHMKanbHbIX
GOHOO0BLIX  KONNEKLUNI
chopmMnpoBanocb 0CO-
60e, 3HaYMMOe Hanpasne-
Hve B paboTe My3es - ero
npocBeTUTENbLCKas aes-
TenbHOCTb. My3ei npak-
TUKYeT pasHble HOopMmbl
paboTbl C NOCETUTENSAMMU:
3T0 0030pHbIE U TEMATU-
Yyeckme 3KCKypcuu, npo-
rpaMmbl, TemaTuyeckue
YPOKW, My3einHble rocTu-
Hble, KPYrible CTOJbl, KOH-
LepTHO-TEMATUYECKME
nporpaMmbl, MacTep-knac-
Cbl, KWHOMpPOrpamMmmbl,
BCTPEYN C WUHTEPECHBLIMU
noabmm n ap. OHK paccym-
TaHbl Ha CaMylo pasHylo
ayamMTopuio, HO, B MEPBYIO
oyepenb, aOpecoBaHbl ae-
Tam. [na manbiwen pas-
paboTaHa cneuunanbHas
MHTEPaAKTUBHAA 3KCKYp-
cusi B COMPOBOXAEHMMN
3Be3noyerta; Ans LKOJb-
HMKOB pa3HbIX BO3PaCTOB
paspaboTaHbl 1 CTapTYIOT
My3eliHble 00pa3oBaTeb-
Hble nporpammbl "My3ei -
netam”, "Mup rnasamu xy-
noxHuka", "3neck PoauHbl
MOEN Havano".

Ha nocTosHHOM ocHOoBE
NpPOXoOsT B My3€€ BbICTaB-
K1 OEeTCKOro TBOPYECTBA.



Hanpumep, TpaamumMoHHOM
cTana ogHa un3 Hux - "Uc-
KYCCTBO, 03apeHHoe 3Be3-
hamMmu"; oHa nposoAUTCH
B KaHyH OHS pPOXAeHus
C.MN. TutoBa. Mo pesynb-
Tatam KoHkypca o¢popm-
nsetca BbicTaBka. Haium
noceTuTenn ¢ yaooBOJbCT-
BMEM NPUHUMAIOT y4acTume
B OETCKMX MnpasgHukKax -
Hanpumep, B [leHb 3aLlnThl
heTen, a Takxe npuypo-
YeHHbIX K BCcTpedye HoBo-
ro roga; exerogHo NpoBo-
OATCS KOHKYPCbl PUCYHKOB
Ha acdanbTte.

B AnTarickom kpae pen-
cTByeT rybepHaTopckas
nporpamma "dcTeTunye-
CKOe BOCMNuUTaHme perten
1N MONOAEXN CpeacTBamMu
nckycctea”. o ee ycno-
BUSIM, LLKOJIbHUKN N3 pas-
HbIX PaioOHOB N FOPOLOB
Kpast MOTyT NOCETUTb My-
3eliHble MeponpuaTUS Ha
6ecnnaTHoli ocHoBe. Haw
My3el aKkTUBHO y4acTByeT
B 9TON Mnporpamme: exe-
rogHo 6onee 3 TbiC. HaLLKX
rocTen CTaHOBSATCH y4acT-
HMUKaMW MacTep-K1accos,
CMOTPSAT HOBbIE KNHOMPO-
rpamMmmebl, O HUX NPOBO-
OATCSA 3KCKYPCUN.

Bonbwy nomowb B
ele ogHOM, BaXHOM Ha-
npaBieHUM NPOCBETU-
TEeNbCKOW OeATenbHOCTU
Hallero mysesi - naTpmo-
TUY4ECKOM BOCOUTaHUMU
nogpacTalouLero noko-
NIeHNs - Ha MPOTAXEHUN
MHOIMX JieT oKasblBaloT
HaM Halum napTHepbl. Mbl
coTpyaHuyaem c 35-i pa-
keTHol gmeusunein PBCH,
¢ [naBHbIM wucnbITa-
TE€NbHbIM LLEHTPOM WUC-
MblITAHWA U ynpaBneHUs

lNo4eTHbIe rocTn My3esi Ha IOMIIEHbIX MEePONMPUSTUSIX
B yectb 80-netusi co aHsa poxaerus I.C. TutoBa. 2015r.

KOCMMUYEeCKUMM CcpencT-
Bamn um. .C. TutoBa B
KpacHo3HameHcke. Tpaan-
LIMOHHO NPOXOOST BCTPEUn
pebaT ¢ y4acTueM BOEH-
HOCnyXallnMx, Ha gene no-
MOrarwLwymM My3elo B BOC-
nuTaHun natpuotoB Poau-
Hbl: HANpPUMep, B KaHyH JHs
3awmTHnka OTeyecTBa
LWKOMIbHUKM U BOEHHbIe
MOTYT NMOMEPUTbLCS cuna-
MU B UHTENJIeKTyaNbHbIX
N CMOPTUBHBLIX KOHKYpPCaXx,

3a KpyribiM CTONIOM 0OCYy-
ONTb NAKOCbl 1 MUHYCHI ap-
MeMCcKor cnyxo0bl, a, Nobbil-
BaB B PACMOIOXEHNN YaCTU,
NO3HAKOMUTbLCA C ObITOM
CO1OaT N BOEHHOW TEXHWU-
Kon. HakaHyHe 9 masi, B AHU
npasgHoBaHus [Hsa MNobeapl
B Benukoin OteuyecTBeHHOM
BOVIHE, LLIKOJSTbHWKI 11 BOEHHO-
ciayxawue no3gpasnsioT
C Npas3gHMKOM BETEepaHoB
M NPOCTO CTAHOBATCH Ha-
LUMMU FOCTSMM.
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MHTEepecHO npoxoaaT
MepPOonpUATUS, NOCBSALLIEH-
Hble J1HIO KOCMOHaBTUKMU,
nHto noneta C. TutoBa
B KOCMOC W, KOHEYHO, KO
OH0 ero poxageHus. Wx
y4yaCTHUKaMW CTaHOBAT-
cs 1 HacTosLwme repon. He
O[MH pa3 Mbl BCTPEYaAINCH
¢ Anekceem WBaHOBUYEM
CkypnaTtoBbIM, BETEPAHOM
Benukon OTevyecTBEHHOWN
BOVHbI, NPOTOTMMNOM na-
MSATHMKA PYCCKOMY conga-
Ty-ocBoboautento B 6on-
rapckom [1noBamee; y Hac
B roctsx nobbiBanu n Be-
TepaHbl BOWHbI B Adra-
HUCTaHEe - NEeTYNKM-LITYP-
MOBWKM, BbINONHSABLUNE
MHOro 60eBbIX BbIJIETOB.

Ocobyto BaxXHOCTb Npu-
obpeTalT Meponpua-
TS, NOCBSILLEHHbIE CEMbE
KocMOHaBTa. ExerogHo
B anpefsie Mbl OTMEYaem
OEHb POXAEHNS OTUA KOC-
MOHaBTa - YAMBUTENBHOIO,
caMOObITHOrO YesioBeka,
MMEHEM KOTOPOro Ha3ssa-
Ha y4ynTenbckas npemMus,
yupexaeHHasa rybepHa-
TOopoM ANTamcKkoro kpas.
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B kaHyH IHA maTtepu npo-
BOOATCHA NPOrpamMmbl, roe
Mbl 3HAKOMUM MOCEeTUTe-
nei ¢ yOUBUTENbHbIMMU
cyabbamMmu XXeHLIMH CeMbM
TUTOBLIX: MaMbl KOCMO-
HaBTa AnekcaHapbl Mu-
XannoBHbI TUTOBOM N €ro
cynpyrn Tamapsbl Bacwu-
NbeBHbI. Hawm no4veTHble
roctu - Tamapa Bacunbes-
Ha TUTOBA 1 BCSI €€ CEMbS
BMECTE C HAMUV NPa3aHYIOT
lobunen co OHA poxae-
HUS 1 oHa noneta epma-
Ha CrtenaHoBuya TuToBa.
Tak OblIO N B CeHTabpe
HblHELWHEero roga, korga
Mbl oTMeyanu 80-netue
CO OoHa poxaeHunsa epma-
Ha CtenaHoBu4a. B pam-
Kax 3TUX TOPXEeCTB Mpo-
wna npeseHTauusa KHUMm
K.K. ComoBa "T'epmaH Tu-
ToB. [lo3biBHOM Open”,
M30aHHOM B pamkax ry-
OepHaTOPCKOro npoekTa
"Antan. Cyopba. dnoxa".
Bbin oTkpbIT 6apenbed Ha
30aHUM My3es, npeacTaBs-
neH dotoansbom "AnTaii-
CKWN rOoCYyOapCTBEHHbLIN
MEMOpUaNbHbIN MYy3eW

I"C. TutoBa" ns cepum "My-
3en Antasa”. lo4yeTHbIMUK
rocTaMm Ha BCEX Mepo-
npuaTMax Oblna OoYb BTO-
poro B MMpe KOCMOHaBTa
TatbsHa N'epmaHoBHA 1 ee
cbiH AHgpen, 'epon Poc-
CUW NEeTYMK-KOCMOHAaBT
C.H. PeBuH, npegctaBute-
JIN TNaBHOro UCNbITaTE b-
HOro KOCMWYECKOro LIeHT-
pa umenu I.C. TutoBa.

B HacTosLEee Bpems My-
3el exXxerogHo npuHuma-
€T B CBOMX CTeHax bonee
20 TbiC. noceTuTenen.

YBEpeHsbl, 4TO 1 B Oab-
HerLem nHrepec k Memopu-
ansHomy my3eto I'.C. Tutosa
OyneT pacTu, a XenatoLmx
MOy4acTBOBaTb B MY3€HbIX
KYNbTYPHO-NPOCBETUTESb-
CKMX MEepOonpuUaTusaX, npu-
KOCHYTbCS1 K UICTOPUKO-KYIb-
TYPHOMY Hacneauio Poccun
Oynet Bce OonblLe.

I H. ITAPOIITHHA,
I'J. KAHTOPOJIOBA,
dupexmop my3esi,

T.B. II0ZI0JIbCKAA,
2/1a6HbII XPaHumens
oHnooe myses



Jrobumenvckass acmporomusi

HEBECHBIN KAJIEH/ITAPD:

CEHTIAOPHL-OKTIAOPL 2017 1.

Tabnuya 1
OCHOBHbIE ACTPOHOMUYECKUE COBbITUA
Hata l Bpewms, y CobbiTne
CeHTa6pb
3 16 Mepkypuii npoxogut B 3,3° 1oxHee Mapca
4 14 Mepkypuii nepexoguT OT NOMATHOIO ABUXEHUS K NPAMOMY
5 D HenTtyH B npoTnBoCTOAHMM C CONTHUEM
5 12 Mapc npoxoauT B 0,7° ceBepHee 3Be3apl Peryn (a JIbea)
6 7 MonHonyHne
10 4 Mepkypuii npoxogut B 0,7° 10xHee 3Be3abl Peryn (a J1ba)
1 23 IOnutep npoxoaut B 3,1° ceBepHee 3Be3apl Cnumka (a [eBbl)
12 12 Mepkypuit B HanbonbLei 3anagHoi anoHraumm (18°)
13 6 JlyHa B nocnegHer 4eTBepTu
13 16 JlyHa B nepuree
16 14 Mepkypuii npoxogut B 3' ceBepHee Mapca
18 0 JlyHa npoxoaut B 1° toxHee BeHepel
18 19 JlyHa npoxoaut B 1° oxHee Mapca
18 23 JlyHa npoxogut B 1° 1oxHee Mepkypusi
20 2 Benepa npoxoaout B 0,5° ceBepHee 3Be3apbl Peryn (a Jlbea)
20 5 HoBonyHue
22 10 JlyHa npoxogut B 3° ceBepHee lOnuTepa
22 20 OceHHee paBHOOEHCTBME
27 0 JlyHa npoxoaut B 3° ceBepHee CaTypHa
27 5 JlyHa B anoree
28 2 JlyHa B nepBOn 4eTBEPTU
OkTs6pb
b 16 Benepa npoxoamt B 12' ceBepHee Mapca
5 18 MonHonyHne
8 21 Mepkypuii B BEPXHEM coeamHeHnmn ¢ ConHuem
9 6 JlyHa B nepuvree
9 18 MokpbiTve JlyHoii 3Be3anl AnbaebapaH (o TenbLa)
12 12 JlyHa B nocnenHen 4etTeepTtu
17 11 Jlyna npoxogut B 1° ceBepHee Mapca
18 1 JlyHa npoxoaut B 2° ceBepHee BeHepbl
19 17 YpaH B npoTUMBOCTOSHMU C CONHLUEM
19 19 HoBonyHue
24 1 JlyHa npoxogut B 3° ceBepHee CatypHa
25 1 JlyHa B anoree
26 18 IOnuTep B coeamHeHun ¢ ConHueM
27 22 JlyHa B nepBoi 4eTBepTU

Ilpumeuanue. Bo Bcex Tabnuuax u B Tekcte naHo BcemupHoe Bpems (UT), kpome ocobo oro-
BOPEHHBIX CJIyYyaeB.
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Tabnuua Il

Q®EMEPUAACOJIHLA
45 99’ 65’

JlaTa “ o BOCXO4, | 3ax0f | BOCXOA | 3ax0oh | BOCXOA | 3axof
Y M 4 Y4:iM Y4:iMm 4:iMm Y4:iMm 4iM 4iMm

Centabpb 01| 10 | 41 | +08 | 22 | 05:23 | 18:41 05:07 | 1857 04:40 | 1924
M) 11| 17 | +04 | 40| 05:35 | 1823 | 05:26 | 1832 | 05:10 18:47

21 11| 53 | +00 | 49 | 05:47 | 18:04 | 05:44 | 18:.06 | 05:40 | 1810

Okts6pb 01 12 | 29 | -03 | 05| 05:59 | 1745 | 06:03 | 17:40 | 06:10 17:33
M 13| 05 | -06 | 55| 06:11 1726 | 06:22 | 1715 | 06:41 16:57

21| 13| 42 | -10 | 36| 06:24 | 17:.09 06:42 | 1651 07:13 16:21

31/ 14| 21 | -14 | 01| 06:38 | 16:33 07.02 | 16:29 | 07:46 | 1545

IIpumeuanue. B Tabnuue gaHo cpeaHee COJTHEUHOE BpeMs.

Mpumep. Onpenenntb Bpemsa Bocxoaa ConHua 06 ceHTsadpsa 2017 r. B Mockse (Lumn-
poTta - 55°45', ponroTa-2' 30", 2-9 yacoBas 30Ha-MockoBckoe Bpema UT + 37).
Monbaysace Tabavueri I, NHTEPNONMPYEM MO LUMPOTE 3HAYEHUE BPEMEHU BOCXOAa
ConHua Ha 6 ceHTabps, nonydaem 05" 15". Bblumtaem 13 HeEro A0NroTy MecTta, npu-
O6aBnsem 3", nonyyaem 05° 45",

Q®EMEPUAbI NJTAHET

Tabnuua Il

MpPoOmONXUTENEHOCTL
a o} d BMOMMOCTY Ans pasHeix | [lepuog,
[ata m F LUMPOT, 4 BUOMMO-
o cTH
g | 45° | 55° | 65°
Mepkypuii
CeHta6bpb 01|10 [ 024 |+08 | 50 | 3,3 [ 9,9 (0,06 - - -
11110 [ 100 [+11 [ 22 (-0,2 |74 |040 | 07 0,5 - yTpO
21|11 [ 022 [+08 |01 |-11 |57 (081 | 08 0,7 0,3 yTPO
OkTa6pb 01|12 | 083 |+00 | 58 [-14 |5,0 10,98 - - -
1113 | 122 |-06| 41 |15 |47 |100 - - -
21|14 | 132 [-13 | 37 [-0,8 | 4,7 |0,98 = = =
31115 | 135 |-19 | 19 |-04 | 4,9 |0,93 = = =
BeHepa
CeHtst6pb 01|08 [ 365 |+18 | 40 |-39 [125 (0,84 | 3,0 3,4 4,2 yTpo
11109 [255 |[+15 |44 (-39 (120 |0,86 | 2,8 3,1 3,8 yTPO
21110 [ 133 [+12 | 03 [-3,9 [116 |0,89 | 25 29 3,5 yTPO
OkTa6pb 01|10 |[59,9 |+07 |47 |-3,9 [113 |091 2,3 2,6 3,1 yTpo
|11 (459 [(+03 |08 (-39 (109 |093 | 21 2,4 2,8 YTPO
21112 | 316 |-01 | 44 |-3,9 (10,7 |0,94 1,8 2,1 2,5 YTPO
31|13 | 176 |-06 | 35 |-3,9 [10,5 |0,96 1,6 1,8 2,1 YTPO
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Tabnmya 111 (0KoHYaHwe)

MpoJoMKNTENBHOCTb
a 6 d BUOMMOCTM ans pasHeix | Mepuog,
Hata m F LUMPOT, Y BUONMO-
o cTm
g [ 45° ’ 55° ( 65°
Mapc
CeHts6pb 01|09 584 |[+13 |37 | 18 |3,6 [1,00 - - —
1110 (227 |+11 |23 | 18 | 3,6 |0,99 = — =
21110 | 46,7 |+09 | 02 | 18 |36 099 | 07 0,6 - yTpO
OkTa6pb o111 {103 |+06 |36 | 1,8 |3,7 (0,99 1,1 1,1 1,0 yTpO
(1 |336 |(+04 |07 | 1,8 | 3,7 |0,98 14 15 1,6 yTpO
21|11 | 569 (+01 [36 | 1,8 |[3,8 0,98 1,8 1,9 2,1 yTpO
3112 [ 200 [-00 |55 | 1,8 |39 |0,97 | 21 2,3 2,5 yTpO
Onutep
CeHtsbpb 01|13 [ 221 |-07 | 28 [-16 |32,1 [1,00 14 0,2 - BeYep
1113 1292 (-08 | 11 |-16 |31,6 [1,00 10 - - BeYep
21113 [ 36,7 |-08 | 56 |-15 |312 [1,00 | 0,6 - - BE4ep
OkTab6pb 01[13 |445 |[-09 |42 |-15 |30,9 (1,00 - - =
1113 (326 |-10 |27 |[-15 |[30,7 [1,00 = = =
21114 (008 |[-11 | 13 |[-15 |30,6 |[1,00 = = =
3114 (092 |-11 | 58 |-15 |30,6 |1,00 = = =
CartypH
CeHTs6pp 01|17 | 210 [-21 |58 | 04 (170 |1,00 | 4,0 2,7 - BEYep
|17 | 218 (-22 |01 |05 (167 |100 | 3,6 2,5 - BeYep
21|17 233 |-22 |04 |05 [165 [100 | 3,3 2,2 - BEYep
OkTab6pb 01|17 | 254 |-22 | 08 | 0,5 [162 |1,00 2,9 2,0 - BeYep
|17 | 282 [(-22 | 12 |05 [160 |100 | 2,6 1,7 - BeYep
21|17 | 315 |-22 | 15 |05 [157 [100 | 2,2 14 - BEYep
31117 [352 |-22 |19 | 0,5 |156 |1,00 18 1,1 - BeYep

IIpumevanue. KoopauHatel aHbel Ha MoMeHT 0° mo BcemupHomy BpeMenu, F - ¢haza miaaHeTHI.

BUAUMOCTb MJIAHET

Mepkypuit 4 ceHTSOpsa nepexoamTt oT
MONSTHOrO ABMXEHMUA K npsaMomy. 10 ceH-
T96ps oH NpoxoauT B 0,7° toXkHee 3Be3bl
Peryn (aJlbBa), Ha4MHaETCS ero yTpeHHad
BUANMOCTb B I0OXHbIX 1 CPEOHUX LLUNPO-
Tax Hawlel ctpaHbl. 12 ceHTa6psa Mepky-
puin HaxoauTca B HaMbosbLLEN 3anagHon
anoHraumu (18°), oHa meHseTcsa ot 18 oo
28° (13-3a GONbLUOWN BbLITAHYTOCTU OpPOU-
Tbl). 16 ceHTa6ps nnaHeTa npoxoamT B 3'
cesepHee Mapca, 18 ceHTabps JlyHa npo-
XxoauT Ha 1° loxHee. Mepkypuin B 3TOT ne-
pvog pacnonoxeH Heganeko ot ConHua,

MO3TOMY €ro BUAMMOCTb HENnpoOLO0SIXM-
TenbHa: B KOXHbIX wWmpoTtax Poccum oHa
cocTtaBnget 0,7-0,8 4, B cpegHux: 0,5-
0,7 4, B ceBepHbIX (21 ceHTs0ps) - 0,3 u.
OH mocTeneHHO ypanseTcs oT 3emnu,
€ro BUOMMbIA YrioBOW ONaMETP YMEHb-
waetca ¢ 7,4 o 5,7", a 6neck Bo3pacTa-
et c -0,2" oo -1,1". NMocne 21 ceHTAOpPSA
Mepkypuin He BuaeH. 8 okTabps nnaHe-
Ta OKaxeTcs B BEpPXHEM COeAUHEHUU
¢ ConHuem.

BeHepa B ceHTAOpe-okTAOpe nNpubnun-
xaeTcs k ConHuUy M BuAHa B yTpPEHHee
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Mausiii 1eB

e Srn Benepa@
Peryn @ JIyna
L ’ °
Mepkypuii .’ Mspe

BOCTOK

Pax

T'unpa

Bun BocTouHOM YacTtu 3Be3aHoro Heba B Mockse 18 centsabpsi 2017 r. B 05° 00" no mo-
ckoBckomMy Bpemenn. OTmedeHbl nonoxeHns Mepkypus, Mapca, BeHepsl, 3Be3abl Peryn

(aJlbBa) v JlyHbl.

Bpems. B Havane ceHTsa0psa oHa nepe-
MelaeTcs no co3eesamio Paka, 10 cen-
T96psa nepexoomT B co3Be3gue JlbBa,
9 okTabps - B co3eesaue esbl. Npogon-
XUTENbHOCTb BUAMMOCTU BeHepbl nocre-
MEeHHO COKPAaLLAEeTCs: B CEBEPHbIX LUMPOTax
Poccumn ¢ 4,2 4 1 ceHTsabpa oo 2,1 4 31 ok-
T906ps; B cpeaHux-c 3,4 4 oo 1,8 y; B t0X-
Hbix-¢ 3,0 4 0o 1,6 4. Buanmein yrnosow
amamMeTp nnaHeTbl ymeHbluaetca ¢ 12,5"
no 10,57, 6neck paeeH - 3,9". 20 ceHTA6PSA
BeHepa npoxoaut B 0,5° ceBepHee 3Be3abl
Peryn (a JIbBa), 16 okTa6ps - B 12' cerep-
Hee Mapca. JlyHa okaxeTcsa BOnmM3n BeHe-
pbl 19 ceHTabpsa n 18 okTa6ps.

Mapc B Haudane ceHTa0ps He BUAEH.
C 21 ceHTa6psa Mbl MOXEM ero BUOEeTb
B YTPEHHME 4acbl B CPedHUX U K0XKHbIX
LUMPOTaxX Haller CTpaHbl, a B Hayane OK-
TA6ps - B CeBepHbIX. B ceHTabpe Mapc
nepemewaeTrca no cosee3auvio JIbBa,
12 okTabpsa nepexoomT B cO3Be3gue
JeBbl. ONnTenbHOCTb €ro BMAUMOCTU
pacTeT: B lOXHbIX wupotax-c¢ 0,7 4
21 ceHTabpa-00 2,1 4 31 okTabps; B cpea-
Hux- ¢ 0,6 4 0o 2,3 4; HA CEBEPHbIX-
c 1,0 4 1 oktabpsa oo 2,5 4 31 okTaAbpS.
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Bunanmein yrnoson gmametp Mapca no-
CTeneHHo yBennumneaetcs ¢ 3,6" oo 3,9".
bneck nnaHeTbl B 3TOT Mepuoa paBeH
1,8". JlyHa okaxeTcsa BGAM3uM Mapca
18 ceHTa6ps 1 17 okTabps.

IOnuTtep ObLICTPO nNpubnuxaeTca K
ConHuy. B ceepHbix wmpoTax Poccun
nnaHeTa-ruraHT He BupHa. B cpepHumx
wmpoTax Konutep MOXHO BUAETb TOJIbKO
B CaMOM Hauyane CeHTAbps nocne 3axo-
na ConHua He 6onee 0,2 4, a B KOXHbIX -
nagaet ¢ 1,4 4 01 ceHTa6psa oo 0,6 4
21 ceHTa6ps. 11 ceHTaOpsA OH NpoxoauT
B 3,1° ceBepHee Cnuku (a [eBbl). 22 ceH-
T96ps monopas pactywas JlyHa okaxeT-
ca B 3° ceBepHee lOnuTepa, 3akaH4MBa-
€TCs ero Be4YepHsss BUOAMMOCTb. YrioBOW
OMaMeTp niaHeTbl B 3TOT NeEpuo, CHMXa-
etca ¢ 32,6" po 31,2", 6neck cocTtaBuT
okono - 1,6". 26 okTabpa KOnutep oka-
XeTca B coeamHeHnn ¢ ConHuem.

CaTtypH nepemeLlaeTcs No CO3BE3AMIO
3MeeHoCLa 1 BUOEH B BeYepHee Bpe-
Me. B ceBepHbIX LLUMPOTax Hallen cTpa-
Hbl MJaHeTa-rMraHT He BuaHa. B cpegHmnx
WMpOTax ANUTENbHOCTb €ro BUAUMO-
CTWN yMeHbluaeTcs ¢ 2,7 4 1 ceHTabpsa Oo



1,1 431 okTA6PA; BIOXHbIX-C4,04 1 ceH- bBneck nnaHeTtsl - okono 0,5". JlyHa oka-
T96psa oo 1,8 4 31 okTabpsa. Bugnmbiii  xetca BO6nu3m CaTtypHa 27 ceHTabps
YrnoBoOwW AmnameTp MjaHeTbl CHU3NTCH U 24 okTa6ps.

c 17,0" 1 ceHTabpa oo 15,6" 31 okTabp9.

MOKPbLITUE IYHOW 3BE3 bl AJIbAEEAPAH

9 okTabpsa npousonaeT nokpbitue JlyHow 3Be3abl AnbaoebapatH (a Tenbua), BUAU-
MoOe Ha Tepputopumn Poccun. lNMpreBeneHsl acdemepunabl ANng HEKOTOPbLIX ropoaos Poc-
CcUK, BpeEMS yKa3aHO BCEMUPHOE.

Tabmmua IV

WCYE3HOBEHME U NOSABJIEHUE 3BE3/ bl AJIbJJEBAPAH
3A AUCKOM J1YHbI A9 HEKOTOPbIX FOPOAOB POCCUN

NcyesHoBeHne [MosiBneHune
lopon,

yac MUH yac MUH
BapHayn 17 18 18 06
BnagmBocTok 17 50 18 55
MpKkyTCK 17 22 18 27
Kemeposo 17 23 18 10
Komcomonbck-Ha-AMype 17 28 19 il
KpacHosapck 17 25 18 17
KypraH 17 28 7 51
Hosocubupck 17 22 18 06
Omck 17 23 17 58
OpeHbypr 17 24 17 43
MeTponasnosck-KamyaTckuii 18 28 19 37
Tomck 17 25 18 09
TioMeHb 17 33 |7 52
XaGapoBck 17 55 19 07
Yuta 17 29 18 39
HOxHO-CaxanmHck 18 08 19 17
AkyTck 17 59 19 01

B.H. LIHBBEB,

2. barawuxa
Mockoseckas obaacmo
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B wvione-pekabpe
2016 r. B Cnyx6e CpOYHbIX
noHeceHnin DepepansbHOro
nccnenoBaTenbCKoro LEH-
Tpa EgmnHon leodpusunye-
ckoii cnyx6bl PAH (dUL,
EFC PAH)* ob6paboTaHo
2310 3emneTpsiceHnin Ha
3eMHOM LwWape, U3 Hux 25
UMenu Mmarintyasl M > 6,5,
f6onee 64 BbI3BANIN COTPS-
CEHUHA 3eMHOWN MOBEPXHO-
CcTn (OT enBa OLWYTUMBIX
[0 paspylnTENbHbIX).

Hanbonee akTUBHbIM
no-npexHemy ©O6bin Tu-
XOOKEeaHCKUn cencmunye-
CKUI MosAC, raoe OTMevyeHo
6onee nonoBuHbl - 1261
3eMIIeTPsSICEHNE.

Ha Tepputopun Poccum
n B ctpaHax CHI B aTtoT
nepuon Habnwpganachb
CPaBHUTENIbHO HEBbLICO-
Kas cencmMmmyeckasi akTuB-
HocTb. Ha JanbHem Boc-
TOKe (Kamuatka, Kypwunbl,
CaxanunH)- okono 158
3emneTpsaceHnn, B Boc-
To4yHoW Cunbupwn (B OCHOB-
HOM B balhkanbckom pe-
rmoHe) - okono 30, Ha
Kaekase - okono 100.

14 aBrycta 2016 r. B 3a-
nagHon Yactn o. CaxanuH

Xponurxa celicmuunocmu 3emau

Cei iCcCMMYIHOCTHB 3eMJIM

BO BTOpPpOM mmoJiyroaguwumu 2016 r.

MMENo MEeCTO olyTumMoe
3emneTpsiceHme ¢ M = 5,6.
Ouar Haxogunca Ha 3ana-
ne o. CaxanuH, Ha rnyou-
He 25 kM, B 56 KM K tory
oT AnekcaHapoBcka-Ca-
XanuHckoro, B 149 km
K ceBepy oT Yrnerop-
cka, B 166 kKM K toro-3a-
nany ot noc. Horawm-
koB. o paHHbIM C PAH,
3eMieTpsiceHne owyuia-
nocb B AnekcaHapoBCKe-
CaxanmHckom - cunon B
5 6annoe, B [lepBomaii-
CKOM, Yrneropcke - 4; B lNo-
poHaicke, TbIMOBCKOM - 3.
OnunueHTp 3emrneTpsace-
HUA Haxoaunca B 220 Km
K loro-3anagy oT OLyTUMO-
ro semnetpsiceHns 19 des-
pana 2014r. M =54y
CeBepo-BOCTOYHOIO Mo-
6epexbsa 0. CaxannH v B
150 km K toro-zanagy ot
OLLYTUMOTO 3eMneTpace-
Husa 30 mioHsa 2014 r. M =5
B CEBEPO-BOCTOYHOM 4a-
cTn 0. CaxanuH.

Cnepyet 3amMeTuTb, 4TO
Ha cante EMC PAH noga-
BUNCA HOBbIn pas-
nen "Bbl owytniam 3em-
nerpsiceHne? CoobO-
wmre Ham o6 3ToOM",

B KOTOPOM nomelwlaeTcy
MHpopmauma o6 oTKIu-
Kax XXUTenew, ouyTUBLUMNX
3eMneTpsiceHme.

7 aBrycta 2016 r. Ha
YkpanHe OTMEYEHO OlLLy-
TUMOE 3eMNeTpsaceHune
c M = 4,8. Oyar Haxogun-
Cs Ha Tepputopun Ykpau-
Hbl, Ha rnyobmHe 10 Km,
B 6 KM K ceBepo-3anaay
oT Mapwuynond, B 71 Km
K CEBEPO-BOCTOKY OT bep-
OsHcka. Ha tepputopuun
Poccun anunueHTp Obin
B 78 KM K ceBepoO-3anagy
ot Encka n B 104 km Kk 3a-
nany ot TaraHpora. [lo
HOaHHbiM TC PAH, B Poccun
3emneTpsiceHve owyuia-
nocb B Encke, Taranpore,
LonxaHckoi cunoii 3 6an-
na; B Poctose, A3ose, ba-
Tancke - 2-3 Ganna.

Ha tepputopun Kpac-
Hopapckoro kpas (Ha Ky-
6aHun) 30 okTabps 2016 .
3aperncTpupoBaHO 3eM-
neTpsiceHne, o4ar KOTO-
poro Haxoamncs Ha rnyou-
He 10 km B 10 kM Kk 3anagy
oT HedTeropcka, B 16 km
K lOro-sanagy ot Anwe-
poHcka, B 50 KM kK cese-
po-BOCTOKYy OT Tyance

*B 2016 r. k T'eodpusnueckoit cnyxbe PAH 6puta mpucoennnena I'eodpusnyeckas ciayxoa
Cubupckoro oraenenuss PAH. HoBasg opranumsanust craja Has3biBaThcsd ®DenepailbHBIN
uccienoBateabckuii meHTp "Enqnnag reopusunueckas cayxoa PAH". 3xech B manbHeiineM ais
KpaTKocTu Oynem mucath Enunas [eodusuueckas cnyxo6a PAH (ETC PAH).
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m B 85 KM K ceBepo-3a-
nany ot Coun. 3emne-
TpsCeHMe OoLyuLanochb
B HedpTeropcke-4 6an-
na, B Tyance, AnwepoH-
cke - 3-4 6anna, B Jla-
3apeBckom - 2-3 6Oanna
n B CtaBponone n Couu -
2 banna. dnNUUEHTP 3eMm-
NeTPSCEHUSa PaACMOJIOXEH
B 23 KM K ceBepo-3anany
OT OLLLYTUMOrO 3eMNeTps-
ceHua 15 Hoabpa 2004 r.
cM=4,6.

Cencmunyeckas akTuB-
HOCTb MO-MPEeXHEMY Ha-
oniopganacb B bankanbc-
KOM permoHe - B parioHe
cTpountenbcTtBa balka-
no-AmMypckon marucTpa-
nn - 14 ceHTabps oTMede-
HO 3eMJIETPSCEHNE C Mar-
HUTYyOow 4,9, B parioHe by-
psaTumn-22 Hos6pa 2016 r.
3aperncTpMpoBaHoO COObI-
TMe C MarHmTygon OKOJo
4-x (ceBepHee noc. Cese-
po-Myiicka; oHO ouwyLa-
nocb xutenamMmum  Huthbl).
B Amypckon ob6nacTtu
(Ha rpaHuue Poccus-MoH-
rofns) OTMeYeHbl 3emse-
TpsaceHna 10 ceHTabpsa-
M = 3,9 n 20 ceHTa6pA C
M = 5,2; Ha AnTtae 20 ceH-
TA06psa C MarHuTynom 5,2.
B KpacHodapckom kpae,
B KemepoBckon obnactu
(no paHHbIM AnTae-CasH-
ckoro ¢ounmana CO PAH)
OTMEYEeHbl konebaHus c
M=27-3,7.

Cepus 3emneTpsiceHunin
oTMedeHa n B Kypunb-
CKOM pervoHe 23 okTab-
ps2016r.c M =5,2-5,9;
Ha KamuaTke B panoHe
KomMaHOopCckux OCTPOBOB
B nepuop 5-7 ceHTA0pS
¢ maruutygon M = 53-6,1
M MHTEHCUBHOCTbLIO 00 4-5
6annos.

21 ceHTs0ps 3apernct-
pupoBaHO 3emneTpsice-
Hne ¢ M = 4,3 Ha KaBkase,
B YepHom mope (B 70 km
oT Cyxymun).

Janee octaHoBMMCS Ha
Hanbonee CUMbHbIX 1 pas-
PYLUNTENBHBIX 3EMETPS-
CEHUSIX Ha 3eMHOM LUape.

3HauynTENbHbIM  SBNE-
Hnem B 2016 r. aBmnacob
cepusi CUJbHbIX 3eMrie-
TpaceHui B LieHTpansHOM
UTtanun, Tpn M3 KOTOPbIX
NPakTU4ECKN B TEYEHUE
OBYX MecCsdueB oOTMeva-
NCb Ha HebOoNbLION Tep-
pUTOPUN U UMENN MArHU-
Tyay, npesbiwatoLLyio 6,0.

MO MHEHWI0 uTanbsH-
CKMX CEerCMO0roB, pernoH
LleHTpanbHon Wtanuu xa-
pakTepeH MposiBAEHUSIMMA
CUJIbHbIX 3EMJIETPSACEHUN
("3emneTtpsaceHne B LleH-
TpanbHOM UTtannn: KOMMEH-
Tapui cneupanucta”-http://
onznews.wdcb.ru/). l'eono-
Msa U TEKTOHMKA PernoHa
onpegensiioTcs npouecca-
M1 NoaaBura MUKpPOMIUTbI
Appna nog AneHHMHamun
C BOCTOKa Ha 3arnapj v ogu-
xeHvem EBpaswuiickon nnm-
Tbl B CEBEPO-BOCTOYHOM Ha-
npaBfiEHUU MO OTHOLLEHUIO
K Adpuke.

LleHTpanbHble AneHHU-
Hbl "Nepexmnnn” HeCKOoJsIbKO
CUJIbHBIX 3EMNIETPSCEHUN
B HEeOaBHEM TMPOLUIOM.
B ceHTabpe 1997 r. nme-
10 MEeCTO 3eMfieTpsaceHne
B MPOBUMHUMU YMOpusa c
M = 6,0: noruéno 11 yeno-
BEK, YHUYTOXEHO OKOJO0
80 Thic. LOMOB. OTO COObI-
TMe ObINO 4YacTblo cepun
3eMNETPSACEHNIN - CENCMO-
KoMnnekca, KOTOpbIi
BKJIlOYa/T BOCEMb TOJIHKOB
¢ M > 5,0 B AByXMECSAYHbIN
nepuon Mexpay CeHTa0-

peM 1 HOSAABpPEeM TOro xe
rogpa. 6 anpena 2009 r.
BO3HUKJ/IO paspylimTenb-
HOEe 3eMNIeTpACeHue C
M = 6,4. Torga 295 yeno-
Bek norubnm, 6onee 1000
nocTpagann, 55 TbICAY
ocTtanocb 6e3 kpoea. B ro-
pone AxkBuna Obino pas-
PYLUEHO NN NOBPEXAEHO
0o 50 npoueHToB 3gaHUN
(3emna wn BceneHHas,
2009, N2 5, c. 97-102).

UcTopuyecku n3-
BECTHbl 3eMJIeTPACEHUS
B 9TOM parioHe: 2 deBpa-
na 1703 r. B 0AHOM U3 HUX
NPOM30LLI0 Ha CEeBepe ro-
pona Akeuna. OHO npuyu-
HUNO Cepbe3HbI yuLepb
M NoBneKno rmbenb 6onee
3 Tbic. Yenoeek. B uepkeun
CaH-JomeHuko nopg, pyx-
HYBLUEN Kpbiller nornbéno
600 yenosek, ropopn 6bin
MOJIHOCTbIO Pa3pyLLEH.

U BoT 24 aBrycta 2016 r.
B UeHTpanbHOn WTanuwn
MPOMCXOOUT CUITbHOE 3EM-
netpscerne ¢ M = 6,2. Ero
3MUUEHTP Haxoauncs
B 44 KM K ceBepo-3anany
oT AkBunbl, B 112 kM K ce-
BEPO-BOCTOKY OT Puma
M B 83 KM K Oro-BOCTOKY
ot lNepynxun. Ouar pac-
nonarancsa Ha rnybuHe
10 KM, 4TO 1 9BUIOCH MpU-
YMHOWM BONbLUMX pas3pyLue-
HUM 1 rmbenn nwogen. Mo
odununanbHbIM  OaHHbBIM,
B pe3ynbTate 3emMnetpsa-
ceHnsa normdno 294 yeno-
Beka, 386 uenoBek nony-
ynnn paHeHusa, 238 U3 HUX
OblN VU3BJIEYEHbI XNBbIMU
13-nojg, 3aBasioB.

B Haubonbwen cre-
neHn nocTpaganu Ha-
CEeNeHHble MYyHKThI, pac-
MNOJSIOXEHHbIE B TFOPHOWN
MeCTHOCTU: AmMaTtpuye,
Meckapa-penb-TPOHTO,
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locnencteus 3eMJieTpsiCeHns B Utannn.

lMocnencteus 3eMsieTpsiCeHuns B Utannn.

24 aBrycta 2016r. 30 0kTs6ps 2016 .
Akkymynu. B Amatpuye 25 kM, nepecekawwuin cercmumyeckas cetb Ura-
MONIHOCTbLIO paspyweH AMNEHHUHCKYID TOpHYl v 3adukcuposana B 00-

LLeHTp ropoaa; coobuiaeT-
CSl O NMOBPEXAEHHbIX 3a4a-
HUAX, Aoporax U MocCTax.
Moa3emMHble TONYKM OLy-
wanuck B Pume, lMepyoxe,
Pnetn, Hopue, ®nopeHumn
1 B BonoHbe.

B ueHTpanbHOM 4acTtu
Wtanun obpasosanca ru-
raHTCKMIA pasfnom AJIMHOMN
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rpsgy 6nm3 nuka BetTo-
pe BbicoTOl 2,5 kM. Tpe-
LWMHA TAHETCHA OT KOMMY-
Hbl Apkyata-aenb-TPoHTO
B pernoHe Mapke go Ym6-
pun. nybumHa pasnoma -
20-30 cm. lNocne 3em-
netpsiceHnsa 24 aery-
cTa B TeYyeHue nonyrtopa
Hepenb HaunmoHanbHas

len cnoxHoctu Oonee
5000 TbIC. NOA3EMHBbIX
TonykoB, 158 3emneTps-
CEHUN ObINN MArHUTYO0M
ot 3,0 oo 4,0; 15-o1 4,0
0o 5,0 n ogHO C MarHuTy-
nown 5,4 B UTanbsaHCKoOM 00-
nactu Hopuw.

26 oktabps 2016 r. B
LleHTpansHon WUtanum B



npoBuHuun MaudeparTa
B 18 u 10 MMH MeCTHO-
ro BPEMEHU 3aperncTpun-
POBaHO 3EMNETPSICEHME C
M = 5,8. Yepe3 2 4 8 mu-
HYT OTMe4eH Oonee cuslb-
HbIi TON4Yok ¢ M = 6,2.

[Ba MOLWHBLIX 3emMe-
TPSACEHNS BEYEPOM 26 OK-
TAOPA YHUYTOXUAN MHO-
rme UCTopuyeckme 3gaHns
N MHOTOYMCNEHHbIE XWIble
Jowma; Hambonee cepbes-
HO MocTpagan KOMMYHbI
Yccuta n Bucco. [locne
NepBbIX 3EMJIETPSCEHUN
B MepBble CyTku 3adukcum-
poBaHO Oonee cta adrep-
LLIOKOB, CaMbIi MOLLIHbIA 13
HUX UMen MecTo BOIM3K
KOoMMyHbI YccuTa. o cno-
BaM rnaBbl UTaNbAHCKOrO
npaeutenscTBa MaTtTeo
PeHun, Heckonbko cTa-
pblX FOPOAOB B pe3y/bTa-
Te MNOA3EeMHbIX TOJIYKOB
cTann HenpurogHbIMKU O
npoxmBaHus, 6e3 KpbiLLn
Hag, ro0BOM OCTaNNCh MO
MEHbLUEN Mepe 4 ThIC. Ye-
noeek. Bnactu Bblgenunn
40 MnH eBpO 4Nns BbIXO-
0a 13 4ypes3BblyariHOW cu-
Tyauumn. Kak coobLuanocs,
B pes3ynbTaTte ygapa CTu-
XUN HECKONbKO YenoBek
NoNy4Ynnn TpaBMbl, XepTB
HeT - Tak Kak noan ne-
peMecTunmucb B ybexu-
lwa nocne npenbliayLmnx
TOMYKOB.

ONULEHTP NEPBOro 3eM-
neTpsiceHnMss Haxogun-
CSl B LLEHTPasbHOM 4YacTu
Ntanun Ha rnybuHe 10 Kkm,
B 63 KM K ceBepo-3ana-
oy ot AkBusbl, B 69 kKM
K Oro-octoky ot [le-
pyoxun n B 124 km K ce-
BEPO-BOCTOKY OT Puma.
ONUUEHTP BTOPOro 3em-
neTpsiceHns Haxoguncs
B LEHTPaNbHOM 4acTu
Utanun Ha rnybuHe 10 km,
B 3 KM K CeBepo-3anaay oT

NepBOro ToN4Ka. SMUUEHTP
nepBoro 3emieTpsce-
Hus pacnonoxeH B 20 Km,
a BTOPOro - B 24 KM K ce-
Bepo-3anagy OT 3MULEHT-
pa paspyLUMTENBHOrO 3eM-
netpsicenHmsa 24 asrycTta
2016 .

Cepbe3Hble paspywe-
HVS 3aPMKCUPOBaHbI B Ha-
CeneHHbIX nyHkTax Bucco,
Yccuta, KacTtenbaHmxe-
no-cynb-Hepa, KamepuHo,
AkyacaHTa Tepme, Pabpua-
Ho. [log3eMHble TOnY-
Kn owyuianucb B Pume,
Mepyoxe, Puetn, Hop-
ye, dnopeHuun, bono-
Hbe U B OPYrux panoHax
Utanun.

30 okTabpsa 2016 r.
B LleHTpanbHon Wtanun
3aperncTpmMpoBaHo HOBOE
pas3pywmTenbHOe 3emie-
TpsaceHmec M =6,7. Mo aaH-
Hbeim UTAP-TACC, B pe-
3ybTaTe 3EeMJIETPSACEHUS
nocTpaganm HECKONbKO
LOEecAaTKOB 4yesioBeKk. Yuc-
N0 NMWNBLLUUXCA KpOBa
MoxeT agoctuib 100 ThiC.
Xxutenen. B npoBMHLMUK
Mauepata B pe3ynbTaTte
3eMNeTPACEeHUa 4YacTuy-
HO (MK MOJSIHOCTBLIO) pas-
pywieHbl 6onee 40 Hace-
JIEHHBbIX MYHKTOB, cpeawu
KPYNHEenwmnx roponos, 3a-
TPOHYTBIX CTUXuen,- Hop-
ya (obnactb YmMbpus), co-
obuwaetca o6 ob6GBanax
HECKOJIbKMX (B TOM 4ucne
OPEBHUNX) LIEPKBEN, BKIIO-
yaa Ceatoro beHepwnkTa,
NPy KOTOPOW HaxoguTcs
XEHCKUIA MOHACTbIPb.

Cepuist MOLLIHBIX TOA3EM-
HbIX TOJIYKOB MNpoAOOoSKa-
na cotpsicarb LleHTpanb-
Hyto Utannio, n 18 aHBaps
2017 r. BO3HUKIIO 3emrie-
TpsiceHne marHntynon 6,0.

Ouar 3aneran Ha rnyéu-
He 9 KM. DNUUEHTP Haxo-
aunncs B 25 km OT ropoga

AxkBuna v B 97 km oT Puma.
lMoa3eMHbIe TOMYKU OLLLy-
LAMCb BO MHOMMX paro-
Hax Wtanun. MocTtpaganu
obnactn Nauwo, A6pyuLo
n Mapke. Cutyaumio oc-
JIOXHSAOT 06pyLUMBLINECS
Ha PEervoH CWuilbHble CHe-
ronagpl. o nHbopmaumm
HaunoHanbHOro MHCTUTY-
Ta reodusnkm 1 BynKaHO-
normm Utanuum, ¢ 24 aBry-
cta 2016 r. no 19 aHBaps
2017 r. obuiee KONM4ecTBo
yOapoB MOA3EMHON CTU-
xun B LleHTpanbHon WTta-
JIMX MIPEBBICUNO 47 ThiCAY.
Oxkono 960 3emneTpsce-
HUA MMeNno MarHuTygy oT
3 0o 4,6. MarnnTtynoa oessi-
TM N3 HUX cocTaBuna (um
npeBbiCUNa) BENYMHY 5.
YeToipe 3emneTpsiceHus
uMenn marumtygy ot 6,0
0o 6,7.

Kpome Toro, cobbitnem
nonyroguMs €IBUJOCb Ka-
TacTpodumyeckoe 3emne-
TpsiceHne ¢ M = 7,9 B Ho-
Bo 3enaHamn. 13 Hos0pS
2016 r. Ha KOxHOM ocTpo-
Be Hoeas 3enaHons BO3-
HUKNO paspylunTenbHoe
3emnetpacedHne c M =7,9.
Ouar Haxogwunca Ha Tep-
putopun tOxHoro OcTtpo-
Ba Hoaa 3enaHgus, Ha
rnybuHe 10 km, B 94 km
K CeBepo-BOCTOKY OT
Kpanctuepya, B 152 km
K loro-3anagy ot ['perimyta
n B 215 KM K loro-sanany
oT BennuHrroHa, ctonuupl
rocygapcTtea. 1o gaHHbIM
NUTAP-TACC, B peaynbTaTte
3eMJIeTpsACeHNs nornénm
2 yenoseka. Cepbe3HO Mno-
BPEXAEHbI 30aHUS U MO-
CTbl HA BOCTOYHOM nobe-
pexbe OxHoro OcTposa.
3emMneTpsiceHne Bbi3Ba-
N0 UuyHamMu: B panoHax
BennuHrroH n KacnnowmHt
BbiCOTa BOJIH AocTura-
na 2,49 m - makcummMmyma
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3a nocnegHue 38 ner.
Ha p. KnapeHc npopsa-
no pamby, BHM3 MO Teuye-
HUIO YCTPEMUIICH MOLLHBIN
NOTOK BOAbl. OMNUUEHTP
3eMJIeTPSACEHNA Haxo-
aunca B 145 km K cese-
pO-BOCTOKY OT aMnuUEHTpa
pas3pyLLIMTENbHOrO 3emMe-
TpsiceHna 3 ceHTadpa 2010 r.
M =71 ns 108 km Kk ceBe-
pPO-BOCTOKY OT 3nuLUeHTpa
CUNBLHOTO 3emJieTpsce-
Hua 21 peBpansa 2011 r. ¢
M = 6,3 (3emna 1 Bceneh-
Has, 2010, N26).

10 ceHTabpsa 2016 r.
B panioHe 03. Buktopus, Ha
rpaHuue TaH3aHum n Yran-
Obl, 3aperucTpupoBaHoO
paspyLunTenbLHOe 3eme-
TpsiceHne ¢ M = 5,3, ovar -
Ha rnybuHe 10 km, B 42 kM
K ceBepo-3anany oT
Bykob6a (TaH3aHus),
B 77 KM K loro-sana-
oy ot Macakm u B 11 km
K toro-Boctoky ot Moba-
papbl (Yranpga). o paH-
HbiMm WTAP-TACC, B pe-
3ynbTate 3emneTpsiCeHNs
norménu 16 4enoek, Mo-
ctpagann 253. B npo-
BuHUMA Karepa TaH3aHuu
B pe3ynbTate 3emneTps-
CeHNs ObiNM paspyLUeHbl
840 3paHun, cpegu HUX-
44 rocy4pexneHus.

110

128°

128°

130° 132° 134°

Poccnst

Bnanuroctok

HXOHKUH 42°

39°

130° 132° 134°

25 Hoabpsa 2016 r.
B lOxHOM CuHbL3sHE (Kn-
Tan) BO3HUK/IO OLLYTU-
MOEe 3eMJIeTpPsSiICeEHUE C
M = 6,5. 9nnueHTp 3em-
NneTpsiceHnus Haxoauncs
B lOxHoM CuHbL3SHE
(Kntanm, B npurpaHn4yHom
panoHe ¢ TapgxwukmucTa-
HOM 1 Kbiprei3ctaHom) Ha
rnyébuHe 10 km, B 177 Kkm
K toro-sanagy ot Kawwm
(Kntann) B 190 «km
K oro-Boctoky oT r. Owa
(Kblprbeiactan) u B 241 km
K 1oro-Boctoky oT ®epra-
Hbl (Y36ekucTaH). Mo naH-
HbiM UTAP-TACC, B pe-
3ynbTaTe 3eMNIeTPSCEHUS
pa3pyweHbl 100 gpomoB
U noBpexaeHbl ewe 124
B Kbi3bincy-Knprnsckom
ABTOHOMHOM OKpyre CuvHb-
LU3SH-YNrypckoro aBTO-
HOMHOro parioHa KHP. Tlo
OaHHbIM Ka3axCTaHCKMX
CelncMOosIoroB, 3eMneTps-
CeHune ouwyuianocb B An-
mMatbl, Tapase, YMmKeHTe
cunon 2-3 Hanna, a Tak-
xe Ha Tepputopumn Keip-
rbi3CTaHa, TagXxukucraHa
n Y3bekucraHa.

9 ceHTa0Ops 2016 r.
B CeBepHoi Kopee npous-
BedEeH NOA3EMHbIN aOep-
HblIA B3PbIB, KOTOPLIA OblN
3aperncTpupoBaH B leo-

Kapra ¢ anvueHTpoMm noa-
3EMHOro $§iAePHOro B3Pbi-
Ba (kpacHas 3Be3na) B ce-
BEpPO-BOCTOYHOM 4acTtu
CeBepHoli Kopeu. 9 ceHTs0-
ps 2016 T.

duanyeckoin cnyxbe PAH.
OnpepeneHo Bpems BO3-
HUKHOBEHMS B3pbiBa - 00 Y
29 MVH rPVHBMYCKOro Bpe-
MeHu (03 4 29 M1H MOCKOB-
CKOr0 BPEMEHWN) 1 Mmar-
HUTYypa-5,4. 9nuueHTp
B3pblBa Haxoamscs B ce-
BEPO-BOCTOYHOM YacTu
CeBepHoin Kopeu (paiioHe
agepHoro noauvroxHa [yH-
repu) B 79 KM K toro-3a-
nagy OT YXOHuYXwuHa, B
312 kM K toro-sanagy ot
BnagueocTtoka, B 381 km
K CEBEPO-BOCTOKY OT [NXeHb-
aHa. B aTtom Xxe paloHe
CeBepHoin Kopeu O6biin
paHee 3aperncTpuposa-
Hbl B3pbIBbI 25 Mas 2009 r.
c marHutygon M = 5,0
(3emna n BceneHHas,
2010, N2 1, c. 108-111),
12 peBpana 2013 r. ¢ mar-
HUTYoon M = 5,3 (3emns
n BcenenHas, 2013, N2 6)
n 6 auBapsa 2016 r. ¢ mar-
HUTYOon M = 5,2 B aTOM
Xe parioHe CeBepHoit Ko-
pen (3emns n BceneHHas,
2016, N26, c. 105-107).
Janee octaHOBMMCS Ha
Hanbonee CUJbHbIX U pas-
PYLINTENbHbBIX 3EMNETPS-
CeHnsIX B TMXOOKEAHCKOM
OFHEHHOM CECMNYECKOM
nosice. 21 Hos6ps 2016 r.
Ha BOCTOYHOM Mnobepexbe



0. XoHCIO (YAnoHuA) BO3-
HUKNO CUNIbHOE 3EMJIETPSI-
ceHve ¢ M =7,1. OnuueHTp
Haxoauncs Ha BOCTOYHOM
nobepexbe 0. XOHCIO Ha
rnyébuHe 10 km, B 110 km
K 1oro-BocToky oT CeHpas,
B 247 KM K CeBepO-BOC-
TOKy OT TOkMO, CcTOAMLbI
AnoHun.
PaspywurtensHoe 3em-
netpsceHne ¢ M = 6,8 ot-
MeyeHo 6 nekabps 2016 r.
Ha nobepexbe CeBepHOl
Cymatpbl (MHOoOHE3US),
oyar KOTOPOro Haxoawn-
Csl Ha CeBepo-BOCTOYHOM
nobepexse CeepHoii Cy-
MaTpbl Ha raybuHe 10 km,
B 90 KM K KOro-BOCTOKY OT
BbaHpa-Adex, n B 343 km
K ceBepo-3anagy or Me-
paHa (MnpoHeswns). B pe-
3ynbTaTe 3eMNIeTPACeHus

lMocnepcTBusi paspyLunTenbHOro 3eMneTps-
ceHunsi (M = 6,8) Ha nobepexbe CeBepHoM
Cymarpsi, UHgoHe3usi. 6 gekabpsi 2016 r.

92 yenoseka normnodnu,
6onee 500 nocTtpaganu.
Hanbonee octpas cuty-
aumsa Cnoxmunacb B OKpy-
re Muaonoxaa: Tam Obinu
paspyweHbl 105 marasu-
HOB, 125 XWNnbiXx OOMOB
n 14 meveTen.

Camoe cunbHoe 3eMm-
neTpsiceHne roga c mar-
HUTYOoW M = 7,7 nponso-
wno 8 pekabps 2016 r.
Ouar Haxoguncs B paiioHe
CONOMOHOBLIX 0-BOB, Ha
rnyévHe 33 kM, B 208 kM
K I0ro-BOCTOKY OT XOHua-
pbl (cTonmubl ConomMoHo-
BbIX OCTPOBOB).

MNocne 3emnetpsiceHns
Obia ob6baABNEHA Yrpo-
3a LlyHaMu, HO No3Xe OT-
MeHeHa. 1o paHHbIM Tu-
XO0KEaHCKOro LueHTpa
no npenynpexneHuto

LyHamMu, MakcumasibHas
BOMHA (BbICOTON BCEro
12 cMm) Obina oTMedeHa
B XoHuape (ctonuue Co-
JIOMOHOBbLIX 0-BOB). 3a-
pervctpuposaHbl 20 ad-
TEPLIOKOB C MarHUTyaom
M =5 un 6onee.
[MapameTpbl BCex 3eM-
NeTpsiceHn npencrasne-
Hbl Ha VWHOOPMAUMOHHOM
cepsepe [eodusunyeckon
cnyx6bl PAH (http://www.
ceme.gsras.ru).

O.E. CTAPOBOMHT,
Kanoudam gusuxo-
Mmamemamu4eckux HayK
JIC. YEIIKYHAC,
Kaundudam ¢usurxo-
Mamemamu4eckux HayK
M.B. KOJIOMHEIL]
Eounas Tleogpuszuueckas
caywcoa PAH (EIC PAH)
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HOBbIE KHUI'N

UcTtopua camoir MoOLLHOW
pakeTbl-HOCUTEnNns

HoBoe nomapouHoe uznaHue
M3BECTHOTO MCTOPUKA MUPO-
BOil KOCMOHaBTUKM A. Kenes-
HsikoBa «"CarypH-5"-TyHHBI
ucnonvH BepHepa ¢on bpay-
Ha» BHIIJIIA B M30aTEJbCTBE
"Bkemo” (M., 2017). Kuura co-
nepxurt 22 maparpada, BOT He-
KoTopble U3 HUX: "BepHep (o
Bpayn"; «Paketa-HOcHUTEIb
"HoBa"»; "Peub npe3umeHTa
Kennenu"; «PakeTbl-HOCUTE-
mu cepun "CarypH"»; «IIpoekr
"Anomnon"»; "PeiiHmxepnt”,
"Cepseiiopbl”, "Opourepsnt"”;
"TToxap Ha mbice KanaBepan";
"Beicanka B Mope Crokoii-
ctBug"; "Muccus ¢ HecdacT-
JUBBIM HoMepoMm"; "YeThi-
pe mocienHue SKCIeAULUu",;
«HecocTosiBuinecs: moJjieThbl
"ATIOIOHOB"»; «OpOuTaIbHAS
cranuus "Ckaitnsb"»; "Coer-
CKO-aMEpPUKAHCKMIA KOCMUYE-
cKkuii monet”.

CaMass TIpy30HOAbEM-
Has, MOIIHAsI, CBEepPXTsXenas

Anexcanan KENEIHRAOE

CATYPH-5

PAKETHAR
HOAAEKLIUA

U camasg Oosbllas Ha
Jle pakeTa-HOCUTEJb
TypH-5" ObLIa co3maHa B ce-
pexunde 1960-x rr. B CIIIA.
DT0 reHUasbHOE TBOPEHUE
Bepnepa ¢pon bpayna mo3so-
JIUJI0O OTKPBITH JIIOISIM J0PO-
ry Ha JIyHy, HO cIyTHUK 3eM-
JIM CTAJI JIMIIb TIEPBOW LIEJTBIO
aMEePUKAHCKON KOCMHUYECKOM
NMporpaMMBbl; B JaJbHEU-
1IeM C MOMOIIbIO 3TON paKe-
Thl TIPEAIoJiarajoch OCBau-
BaTh OKOJO3€MHYIO OpPOMTY,
ucciaenoBath JIyHy, 3any-
cKaTb KOCMUYECcKue Kopadiu
K OIpYTUM IUIaHETaM.

Tax npaBma au, uto 12
aMEepUKAaHCKUX acTpOHAaB-
TOB OCTaBUJU CBOU CJEIbI
B JIYHHO# TBIJIM MU MOXHO
JIM CYUTATh aMePUKAHCKYIO
nporpammy "AmnoanoH" ca-
MBIM TPaHIMO3HBIM M Ca-
MBIMYTauUHBIMUHXEHEPHBIM
Mepomnpusituem XX Beka?

Ho moyemy Torma ot 3To-
ro Mera-TmpoeKkTa MPHUIIIOCH
oTkasatbcsi, a "CatypH-5"
ymen B uctopuio? Ha atu
U IpyTUe BOMPOCH BBl Hali-
JleTe OTBETHl B HOBOW KHMU -
re BeAyllero HCTOpPHUKA
KOCMOHAaBTHUKHU, a TaKXe y3-
HaeTe yOIMBUTEIbHBIE (aK-
Thl M3 UCTOPUU TOKOPEHUS
KocMmoca: o cozganuu "Ca-
TypHa-5", 0 mpealIecTBeH-
HUKaX pakKeThl-UCTIOJIUHA,
ee JeTHOU cynpbe, o JIyH-
HBIX 9KCTIEIULUSIX, KOTOPBIE
JOJIKHBI OBLIM TTOMOYb OCY-
IECTBUTh M3BEYHYIO MEUTY
YeJIoOBEYeCTBa - CTPEMIIEHHE
K MEXTIJTAaHETHBIM IOJIETaM.

KonnekumnonHoe u3naHue
6oraTo UJJIIOCTPUPOBAHO
9KCKIIO3UBHBIMU YepTeXa-
Mu U ¢poTorpadusaMu, cHab-
KeHOo Oubnuorpaduei.

3aseayomas penakunueii J1.B. Psg6iuesa
3aB. oTaenoM KocMoHaBTUKH U reopusuku C.A. I'epacioTun

XynoxectBeHubie pegakropsl O.H. Huxkutuna, M.C. Bolomuna

Omneparop I1K H.H. Tokapesa

KoppekTopnt P.B. Monoxanosa, T.H. Lllenosanosa

Cnano B Habop 10.04.2017.

0O0n0xky odopmuaa O.H. Huxkurtuna
IMoxnucano B meyars 07.06.2017. [lata Beixoma B ceet 30.06.2017
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