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Hactp. 1 06noxkm: KocMuyeckmii anna-
paT AV1CTaHUMOHHOTO 30HAMPOBaHMS 3eM-
an «KaHonyc-B-/K» Ha 0kono3emHoi op-
oure. PucyHok BHUM3M, rockopnopaums,
«POCKOCMOC».

Ha ctp. 2 06n0xxku: Beepxy - Kaptaavha-
MUKW TEMHOW MaTepiy B 4acTi BCeneHHoik
(k ctp. 19). Bhusy - 6omblioe Kpac-
Hoe [latHo Ha lOnitepe, CHumok coe-
nan 10 wong 2017 r. AMC «{OHoHa» C
pacctosHua 9 866 kM OT BepiuMH 0bna-

ko tOnutepa (paspewwenve - 15 km).
®oro NASA, JPL (k cTp. 68).
Ha ctp. 3 o6noxku: Beepxy - Cumbuo-

Tyeckas 3se3ga R Bogones (650 cs. net
OT Hac). XOpOLLO BUAHO pacLuMpgioLLeecs
KOMbLO W3 BELLECTBA FKpaCHbIVI LiBeT),
COPOLUEHHOrO BO BPEMS! BCTIbILLKM B Haya-
ne 1770-x rr. Mpouecc 3BMOLMM MOLLHbIX
SIBNEHNIA, MOPOXOAIOLNX  BbICOKO3HED-
MAYHOE PEHTFEHOBCKOE W3Ny4eHne Cu1CTe-
Mbl R Bogones, 0TMeyeH CiHUM LIBETOM.
M306paxeHne paamepom 0,86 * 0,7 cs.
NET COCTaBNEHO M3 TPEX CHIMMKOB, Bbl-
nonHeHHpIx B 2001-2005 rr, KTX v koc-
Miyeckor  obcepsaTopuelt  «HaHmpa»;
CymMMapHas akcnosuuma - 34 4 58 MuH.
ASA, ESA, STScl (k ctp. 22). Brugy -
Akmnax 52/53-i akcnemnum Ha MKC:
I, Ouwe (CLLIA& OH |OI_F‘-IVIXVIH Poc-
cust), M. Yurcon (CLUAJ, 1. Hecrionw (ESA,
Wranua), P. Bpegruk (CLLIA) n C.H. Pasa-
ckui (Poceus). Poto NASA (k cTp. 69).

Ha c1p. 4 06noxku: eHTaanaﬂ YacTb
crmpansHom ranakTuku IC 342 (Calawell 5),
Hax0asLLecsl B 7-11 MAH CB. IET OT Hac B
co3ge3mvn Xipada. OHa CKpbITa OT Hac B
Kiybax TEMHOI Mbl FaNAKTYECKOrO ANC-
Ka. BuoHbI ApKkoe 0 1 pyKaga ranakTvku,
B _KOTOPBIX MPOMCXOAVT akTVBHOE 3BE3H0-
obpasosaHie (Benbii 1 ronyboit LiBeTa);
Oonee NpoxnaaHbie PErvoHbl MOHU3MPO-
BAHHOrO BOAOPOAA OKPALLEHb KPACHBIM
LIBETOM. V130BpaxeHue mony4eHo 3 uions
2017 . KocMuyeckim Teneckorom Xab-
ona. ®oto NASA, ESA, STScl (k cTp. 22).
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MpoucxoxapeHne Con-
He4YHoh cuctemsl, pop-
MUpPOBaHUE MNJiIaHEeThl
3emMia U NOSBJIEHUA Ha
Heln XXN3Hn, B TOM Yucne
M Hac camMux, u 6yayuias
3BOJIIOLUNA-HECOMHEHHO,

KOMETbI-CBUIOETE/IN
OBPA30BAHIS 1 3BOIOLIN
PAHHEW COJTHEYHOWN CUCTEMB

B nocnegHue rogbl nos-
BUIaCcb BO3MOXHOCTb Ha-
6noaaTtb «CO CTOPOHbI»
obpa3oBaHMe BHECOJIHEY-
HbIX MOJIOAbIX MAAHETHbIX
CUCTEM N CTPYKTYPY yXe
chopmmpoBasLumxcsd. MHo-
XXECTBEHHOCTb «MWUPOB»
(NNaHeTHbIX CUCTEM), O KO-
TOpbIX AOoragbiBannucb Be-
NnKmMe epeTukn NpPOoLLIoro,
HblHE AoOKa3aHa OTKpbl-
TMEM ThiCAY 3K3onna-
HeT (3emna u BceneHnHas,

© Iycros b.M.

AcmporHomust

KometTHblIe JfnieTonvicm

POKOAeHMSA MM DBOoJiiouuvim

Cosy@iHe4"Y HOMM cuvcTeMbl

Bb.M. IIYCTOB,
yjaeH-koppecnonaeHT PAH

HucTturyt actrponomuun PAH

2010, N2 4; 2014, Ne 5),

XOTS €ecnun TroBOpPUTb
O XW3HU Ha ApYyrux Tte-
nax, TO 3T OTKPbITUS eLle
Brnepean. MoLWHbIA CKadok
B HaKOMJEHUN BaXHEN-
LWMX AAHHbIX O CTPYKType
M 9BOJIIOLIMM NPOTONaHET-
HbIX AWCKOB MPOUCXOAUT
OykBaJslbHO B nocneaHune
roobl (3emnsa n BceneH-
Hada, 2017, N2 3). OueHb
BaXHbleé M 4aCTO HeOo-
XWUOAHHbIE JaHHbIE Npu-
HOCAT Takme noTpscalo-
WMEe WHCTPYMEHTblI Kak
FMraHTCKnU, COCTOSALLUN

OoAHaU3BaXXHEeMNLWUNXnpo-
Oonem, paspabaTtbiBae-
MbIX COBPEMEHHON Hay-
kou. Mbl Haxopgumcs
Ha O4Y€eHb UHTEPECHOM
aTane pa3BuTusa 3TOro
HanpaBJiIeHUS.

n3 66 aHTeHH, paguno-
nHtepdepomeTtp ALMA
(Atacama Large Millimeter
Array - bonbwas aHTeH-
Has pelweTka MuUanMme-
TPOBOro auanasoHa B ATa-
kame) B Yunn. HekoTtopsble
M3 3TUX [OaHHbIX Ccylle-
CTBEHHO BAVSIIOT U ELLE MO-
BANSIOT HAa MHOrMe acnek-
Tbl KOCMOTFOHM4YeCKOMn
monenn Hawen ConHeu-
HOM CUCTEMbI, OCHOBbI KO-
Topon 3anoxunnun U. KaHr,
C. NNannac, O. 1O. Wmugr
n apyrue ydeHole (3emns
n Bcenennas, 2002, N2 2).
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Ocob0 oTMe4y pPoJib Bbl-
jalouerocsds COBETCKO-
ro y4eHOro-KOCMOTOHWU-
cta Buktopa Cepreesunya
CadpoHoBa (1917-1999).
MmenHo B. C. Cadpo-
HOB U €ro COBPEMEHHUNKMN
chopmmpoBann OCHOBbI
TEOPUN NPOUCXOXKOEHUS
n asonoumn CoNHeYHoW
CUCTEMbI Ha KOJIMYECTBEH-
HOM - TO €CTb Ha FTybOoKOM
Hay4YHOM YpOBHe (3emns
n Bcenernan, 1982, N2 3).

Ho Bce-Takm mnccnepo-
BaHMSI MNPOTOMN/aHETHbIX
JVCKOB W MAAHETHbIX CU-
CTEM BOKPYI ApYrux 3Be3a,
noka He MOryT AaTb Ham
0OCTATO4YHO UCYEPTNbI-
BalLWY WHPOPpMaLNIO
AN NOHMMaHUS CBOWCTB
n uctopun Hawen Con-
HEeYHoW cucTembl. [naB-
HbIM MCTOYHWUKOM MONy-
YyeHuss 3HaHWN OcCTaeTcs
HabnopoeHne Ten Con-
HEYHOMN CUCTEMBbI C MOMO-
LWbIO Ha3eMHbIX WHCTPY-
MEHTOB M KOCMMUYECKUNX
annapaTtoB, B TOM 4ucC-
ne crnocobHbIX MPOBOAUTL
n3mMepeHns in situ, n, Ko-
HEeYHO, WN3yYeHue «He-
OeCHbIX rocTel» Hallen
nnaHeTbl - METEOPUTOB.
MocTpounTb CyLLECTBEHHO
HENPOTMBOPEYMBYIO KOC-
MOFOHUYECKYID MOAENb
HenpocTo, BeOb nosny4vae-
mMas cendac uHdpopma-
LMS BKJIIOYAET MHOXECTBO
nocnenyowmx nctopmyec-
KMX «HACNOEHUN» U N3Me-
HEeHNN, KOTOpPbIE 3aTpya-
HAIOT BblAeNeHne cBe-
OEHUM O caMblX PaHHUX
cTaamax obpas3oBaHuUs
n ssonounn ConHeYHOoM
cucTtemMbl. 34€eCb OYEHb
BaXHbl WUCCNefoBaHUS
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«cBuaeTenein» (HebecHbIX
06BEKTOB), COXPaAHMBLLNX
MHpOPMAaLMIO O 3apoXae-
HAWN MNaHeT.

MpuHATO cuuTaTtb, 4TO
VMEHHO KOMETbl SBASIOT-
Cs OOHUMW N3 TNaBHbIX
«cBuaeTenen» obpaso-
BaHMS N 3BOJIOLUN paH-
Hen ConHeyHOW cucTe-
Mbl U 4TO MOYTU BCE OHMU
MMeloT BO3pacT, 6anskni
K ee Bo3pacTty. Eule oaHo
BaXXHOE 3ameyvyaHue - Mnou-
T BCE KOMETbl XMUBYT
[ONIr0 N HE3aMETHO, Npu-
YyeM Ha NPOTSKEHUM MOY-
TN BCEN XN3HN MEHAIOTCS
mano. Habniogaemsle Bpe-
MS OT BPEMEHU «XBOCTa-
Tble 3Be3Obl» (KOTOpble
B 0ObIMHOM NpencTase-
HUN N eCTb KOMETHI) - 3TO
yXX€ OTHOCUTESNIbHO OYE€Hb
KopoTkasa u dpuHanbHagd
cTagusa «bypHOW cTapo-
CTU» HEKOTOPbIX KOMET-
HbIX TeNn, nepelwenlmnx Ha
onuskne k ConHuy op-
OuTbl. JlegsiHble KOMeT-
Hble fapa, nonagatouwune
BO BHYTpeHHWe obnactu
CO/IHEYHOW CUCTEMbI, He
MOryT BblkKUTb Gonee He-
CKOJIbKNX OECSATKOB ThICAY
Ner.

KAK U TOE
OBPA30OBAJINCb KOMETHI

B HacToduwee Bpems
cyYMTaeTCs, YTO BO BHeLl-
Hel yacTu ConHeYHon cu-
CTEeMbl CYLLECTBYIOT ABe
obnactn manbix Ten, Ko-
TOopble SABNASAOTCH WUCTOM-
HUKaMM HabnagaemMbix
KOMET: TPaHCHenTyHoBas
obnactb (THO, npoTaHyB-
wascs no4tn Ha 1000 a.e.)
n ewe 6Oonee KpynHoe

obpas3oBaHue - obna-
ko OopTta pasmepom 50-
100 TbIC.2.€. THO - BKNIO-
yaeT B cebs nosic Konnepa
(30-45 a.e.) n paccesiH-
HbIi AUCK. TpaHCHENTYHO-
Bble 00bEeKTbl paccesiHHO-
ro gucka - 3To OOBOJILHO
KpyrnHble Tena, cpaBHU-
Mble MO pa3mepam c lny-
TOHOM. OHM MOTyT yXO-
ONTb MO 3NNUNTUHECKUM
opbuTtam paneko 3a npe-
0enNbl CPAaBHUTENIbHO KOM-
MakTHOro TopoobpasHoro
nosica Konmnepa. HekoTto-
pble Tena ypansiioTca oT
ConHua Ha MHOrve COTHU
aCTPOHOMMYECKNX €AVHNL,
(Hanpumep, CenHa yxoouTt
o1 ConHua Ha paccTosiHue
no 900 a.e.), B obnactb
BHYTpeHHero obnaka Oop-
Ta. 1 N0 AMHaMn4eCcknm,
M no pusnyecknm (pas-
Mep, LIBET) XapakTepucTu-
KaM OHW CYLLECTBEHHO OT-
nn4yalTcss OT 0OBLEKTOB
nosica Konnepa.

Camble KpyrnHble Tena -
KapJINKOBbIE MaHeThl
pasmepom ao 2500 km (1o
€CTb OHM HAMHOI O KpynHee
KOMET) - B TPAQHCHENTYHO-
BOW obnacTtu HabnogaroT-
CS1 LOBOJIbHO MHTEHCUBHO,
a BoT obnako OopTa Ha-
onopaTb HENOCPEOCTBEH-
HO HEBO3MOXHO, XOTS YnC-
110 cocTaBnsaowmx ob6nako
nensiHbIX Ten, no-Buau-
MOMY, N3MEPSAETCA MHOTU-
MW COTHAMW MUINNAPO0B;
HO yX CHAuwKoM pane-
Kn 1 Manbl 06bekTbl. Ko-
METHOW aKTMBHOCTU, MNpu-
BOOALLEN K YBEJIMYEHMUIO
onecka B MWIIMOHBI pa3s,
3TU Tena He MposBNSIOT
13-3a BECbMa HN3KOW TEM-
nepatypbl Ha nepudepumn



Cxema CTpykTypbl 0bsaka
Ooprta. AnantnpoBaHo aB-
Topom c canTta Pics-about-
space.com.

CoNIHEYHO CUCTEMBI U
OCTalTCs HE3aMETHbIMU,
noka y Kakoro-Hmoyab 13
Ten noA BHEWHUM BO3-
JENCTBUEM HE N3MEHUTCS
opbuTta, BCNeacTBMe 4ero
OHO Mpubaunanutca k ConH-
Ly M HE HAYHET BbIFNSAETb
kak «HacTosilas» Kome-
Ta. COOCTBEHHO, rnaBHbIM
CBUAETENLCTBOM Cylle-
cTBOBaHuUs obnaka OopTta
N ABASIOTCS Takme Tak Ha-
3blBaeMble AOArONepnoau-
Yyeckmne KOMETbl, BPEMS OT
BPEMEHW BXOOSALLME B OKO-
JIOCOJIHEYHOE MpPOCTpPaH-
CTBO MO OYEHb BbITSHYTHIM
(npakTnyeckn napabonu-
yeckum) opbutam. B cpea-
HEM 32 rof, HacuuTbIBaET-
ca 5-10 mosiBNeHuiA Takmx
Ten [O0BOJIbHO KPYMHO-
ro pasmepa (ot 1 kM go
npumepHo 10 km). bonee
Mefkue Tena, pasMepom
B COTHM W OECATKM Me-
TPOB, MOSIBAAIOTCA ropas-
[0 yYalle, Ho 0OHapyXuTb
WX CNOXHO.

AHann3 MHOrOYUCHEH-
HbIX COBPEMEHHbIX Hayy-
HbIX WUCTOYHMKOB MO3BO-
naetr cdopmynmpoBaTb
Hanbonee NPUHATYIO TU-
notesy obpa3oBaHMa KO-
MET M Takux CTPYKTYp,
kak obnako Oopta. OHa
COCTOUT B TOM, 4YTO KO-
MeTbl chHOpPMMPOBANUCH
Ha caMmbIX PaHHMX CTa-
omax obpasoBaHUs Ha-
LLUEN NAAHETHON CUCTEMBbI.

BeposiTHee Bcero, KOMeThI
obpasoBanncb B NepBble
HECKOJIbKO  MWNJINOHOB
NeT XM3HW npoTonna-
HeTHoro gucka. B 6onee
nosgHWe BpeEMEeHa, Kor-
Ja 3HayuTenbHas Oons
BellecTBa yxe Oblna no-
TpayeHa Ha obpas3oBaHue
nnaHeTesMmanenm v nna-
HeT, oOpa3oBaHWe KOMEeT
ObII0 3aTPyAHEHO, Tak
KaKk MJIOTHOCTb ra30nbl-
JIEBOro BellecTBa MpoTo-
NiaaHeTHOro Aucka Cuib-
HO yMeHblwunack. Mbl He
paccMaTpuUBaeM YX O4YeHb
9K30TUYHYIO U HeaoKa3aH-
Hytlo runotesdy X.-J1. Jla-
rpaHxa, pasBUTYIO CO-
BETCKMM uccnepoBarte-
nem komet C.K. Bcexcat-
CKUM, O BbIOpOcax Komet
C MOBEPXHOCTWU nnaHeT
N UX CNYTHWUKOB WM TaK
Xe HenokKasaHHyl runo-
Te3y 0 3axBaTe KOMeT u3

[Inanerapnas
o0nacThb

Connue
0 f 1 /10 102 103 10% 10° §
2 //, AU

T

BuyTtpennee
o0:1aK0
Oopra

[losic
Koiinepa

Ooako Oopra —=

MEX3BE3HOr0 NPOCTpaH-
ctBa. Bnpouem, ecTtb ap-
F'YMEHTBI, 4YTO 4acTb KO-
MeT Morna obpa3oBaTbCs
N3 OCKOJIKOB Ooniee Kpyr-
HbIX KaMeHHO-NeasSHbIX
nnaHeTe3umManen, npuiyem
N B OTCYTCTBUKM rasa. Ta-
Kne KOMeTbl MOrnn ObITb
COCTaBJIEHbI YXE U3 «Npo-
SBOJIOLMOHMPOBABLLUEN 0>
BELLECTBA.

PaHHss ConHeyvHas cuc-
Tem Obina HaceneHa MHo-
XECTBOM Ten KOMETHOro
TMna («koMeTesumanem»,
«MPOTOKOMET»), obpaso-
BABLUMXCS €lle B rasonbl-
JIEBOM MPOTOMJIAHETHOM
ancke B pesynbrate Ciu-
naHus (koarynaumm) un po-
cTa MbIAMHOK. B X0nogHbIx
06nacTax NPOTONNaHeTHO-
ro gmcka MblfIHKA COCTO-
NN U3 TYronaaBkKux saep
(TMNnYHOM nNbiNK, Habmo-
JaeMon B MexX3Be3gHOM
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JlensiHas «myoa» u3
JaMEpP3IIUuX ra3oB

npocTtpaHcTtee), 60/b-
wasi 4acTb KOTOpPbIX 00-
pasoBanacb B BELLECTBE,
ncTekamwuwem wun3 3Be3f,
Ha nNO3OHUX CcTaaunsax
3BE30HON 3BONMOUUN, U
oKkpyxawuwmnux aTm sagpa
«ly6» 13 3aMep3LUnX ne-
Ty4mnx (nbgoB). HanomHum,
4YTO MO TEPMUHOM «JIeTy-
ymne» (volatiles) B KOCMO-
XUMUN NOHUMAIOTCS Takne
coegmnHeHus, kak H,, CO,,
CH,, CO, CH,OH, N,, NH,,
COS, H,S u gp. (koTopble
B HOPMasbHbIX YC/IOBUSAX -
Temnepatypa 25°C, paB-
nenve 1 6ap - HaxooaTcs
B razoobpasHOM COCTOS-
HWK), a Takxe Bogy. K ne-
TY4MM OTHOCHATCH TakXe
H, C, O, N, S 1 nHepTHble
rasbl - He, Ne, Ar, Kr, Xe.
Bce opyrve BellecTsa Ha-
3bIBAOTCA TYronjaBKu-
mMu (refractories). 310 Mo-
ryt OblTb MarHeauasbHble
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cunmnkaTtbl U Xeneso, Ty-
ronnaBkue opraHuyeckme
COeaNHEHUNS (NONNLMKNN-
yeckue, nonuapomartuye-
ckne n pp. BbICOKOMOJEe-
KyNnsipHble CcOoefuHeHUs,
CMeCU MHOIMX opraHuye-
CKknx monekyn). JlegsHole
«lyObl» HA MeNKux (He 60-
nee 0,1 mK) sappax-nbi-
JIMHKax HamMep3alT eLlle
B MJIOTHbIX MOJIEKYNSPHbIX
obnakax u MoOryT yBenu-
4yMBaTbCH B XOJIOAHbIX 00-
NacTsax NpOTONaHeTHOro
obnaka. CoOTBETCTBEH-
HO Tena, obpasoBaBLUMECS
npu MX CAunNaHum, Takxe
UMENN KaMeHHO-NeasHom
cocTtaB. Bo3amoxHo, crycTt-
KM NbUJIMHOK Ha [OaHHOMN
cTaguMn CnunaHus BbIrns-
Lenn, kKak nokasaHo Ha
PUCYHKe.

MoaTonnpuynHe amepm-
KaHCkuiA acTpoHoM Dpep,
Yunnn HasbiBal KOMEThI

CTpoeHune nbiJIMHKN B XO-
JIOAHOVI M/IOTHOM 4acTu rpo-
TonnaHeTHoro obnaka.

«FPA3HLIMU  CHEXKaMmn»
(«dirty snowballs») wnnmn
«rpsi3HbIMKN ancbepramm»
(«dirty icebergs»). HoBble
nccnenoBaHmsa anep Ko-
meT Temnenb 1 (15 ¢es-
pana 2011 r.) n 67P
YypiomoBa-lepacumeH-
ko (2014-2016 rr.; 3emnsa
n BceneHnasn, 2011, N24,
c. 30; 2013, N2 1; 2015,
N2 4) nokazanu, 4TO Mac-
ca TyronnaBkWX YacTul,
MOXET JOMUHNPOBATb Haf,
maccon nbaoB. Takmm 00-
pa3om, KoOMeTaMu Takxe
MOTryT cunTaTbCs U rpsse-
Bble CFYCTKM C MPUMECHIO
nbaoB («snowy dirtballs»);
cKopee BCero, 9T kKome-
Tbl yX€ WCMbITann 3Ha4yu-
TeNbHble 3BOJIIOLUMOHHbIE
n3meHeHus. MNo-sngnmMmomy,
Hanbonee CyLleCTBEHHbIE
3aK/l04YeHN O TMepBuUY-
HOM COCTOSIHUM BellecTBa
anep KoMeT Mornm Obl
[aTb uccnegoBanusa in situ
agep Oonronepuoamyec-
KX KOMET, npuyem pns
rapaHTUnM MNepBUYHOCTU
HYXXHO uccnepoBaTb Be-
LWEeCcTBO C FyOWH He me-
Hee 10 M; HO HM OOHON
KOCMMYECKOW aKcneamumnm
K Takum Tenam noka 4to
OpPraHn30BaHO He 6bIo.
OTmMeTuM, 4TO KOoMe-
Te3umanu He mornu ob-
pa3oBbiBaTbCA Ha pac-
CTOSHUAX, CPaBHUMBbIX
¢ pasmepamm obnaka Oop-
Ta. Ha crtonb 6onbwom
yOaneHun OT UeHTpasb-
HOM 3BE€34bl MNOTHOCTb



Monenbs arnomepara wu3
C/INIMLLINXCS CUITMKATHO-J1e-
JSIHbIX 4acTuL KOMETbI. Pucy-
Hok u3 kunrn U. Meierhenrich
«Comets and their Origin»
(Whiley, 2015).

BellecTBa wucyesalolle
Manaun coOOTBETCTBYET KOH-
LeHTpaLnKn 4acTuL, B MeX-
3Be3gHoM rase (ot 10* oo
10° yactuy rasza/m°). Cne-
[0BaTeNbHO, KOMEThI, CO-
ctasnsoLme obnako Oop-
Ta, obpasoBanncb roe-To
B 60nee BHYTPEHHUX 00-
nacTax npoToniaHeTHOo-
ro obnaka n 3atem Obinn
BbIOPOLIEHbI Ha €ro ne-
pudeputo. CornacHo pac-
NPOCTPaHEHHbIM npefa-
CTaBNeHUsAM, KOMETbhI
MaccoBO 00pa30BbIBASINCH
B caMOM Ha4dane ¢popmu-
poBaHusa ConHe4YHoWn cu-
CTeMbl B TPaHCHENTYyHO-
Boli obnactu. Tam ObiNoO
JOCTAaTO4YHO XONOAHO,
M B TO X€ Bpemsa Belle-
cTtBa OblIO A0CTATOYHO
Ans obpasoBaHns HEGOSb-
LUNX Ten, HO CTOJIKHOBe-
HUS 9TUX Ten ObINn peaKku
MU He NPUBOOUAN K UHTEH-
CUBHOMY o006pa3oBaHuio
O4Y€Hb KPYMHbIX TEN, CpaB-
HUMBIMW 1O Macce C¢ nna-
HeTaMuU-ruraHTamu.
CornacHo Teopuwu
B.C. CadpoHoBa, B 06na-
cTax 6n13 ueHTpanbHOM’
NAOCKOCTU NblNiIera3oBo-
ro NPOTOMJIaHETHOro ANC-
ka BCc/leacTeBMe rpaBuTa-
LLMOHHOW HEYCTONYNBOCTU
o6pas3oBbIBANINCL Kpyn-
Hble CFYCTKW, U3 KOTOPbIX
dopmMmumpoBanuce 0Oonee
KpYMnHble Tena pasmMepom

B HECKOJIbKO [0ecCATKOB

KUNTOMETPOB, KOTOpble
yOEPXMBANNCL Kak Le-
NI0€ He TONbKO 3a cyeT
CMN  MEXMONEKYNAPHO-
ro cuenjeHusa, HO N 3a
CYeT rpasuTauun; Takme
Tena v HasblBalT «Nna-
HeTe3umanamu». [locne-
ayouwiasa aBonioumsa Hace-
NleHMa nnaHeTe3Mmanemn
N KOMeTe3umanemnm, a Tak-
>XX€ OCTaTKOB rasa u nbiau,
B OO/bLLONM CTENeHN onpe-
Oenanacb KOHKYPEHTHbIM
NpoLEeCccoM akkpeuun (no-
rnouieHust) 6onee Menkmx
Ten 6onee KpynHbIMU U3-
3a rpaBMTaLMOHHOrO B3a-
nmopencteua. [lepBble
KpynHble nfaaHeTbl obpa-
30BaNCb B pe3ynbraTte
aKkKpeuun rasa okos0Cos-
HEYHOro gmMcka Ha KamMeH-
HO-NeasiHble sAapa Mmac-
COi B HECKONbKO Macc

3emnu. 3T nepsble Mac-
CVBHbIE TMJaHEeTbl CUJIbHO
M3MEHUNN  OMHAMMYECKYIO
CTPYKTYPY MPOTOMaHeT-
Horo o6naka: NosIBUINCH
KONbLEBble 30Hbl MOHU-
>XEHHOW MMIOTHOCTU B OMUC-
ke. B nocnepgHue roabl
Takme KONnblieBble 30Hbl
MacCoOBO U B AeTansx Ha-
onopaloTca B npoTtonsa-
HETHbIX AMUCcKax BOKPYr
OpYyrnx 3Besp - Hanpumep,
C NOMOLLbID NHTEPEPO-
meTtpa ALMA. Cuutaer-
CS, YTO MYCTOTbl «KOHTPO-
NMpyloTCcsa» NepBbiIMU O0-
CTAaTO4YHO MaCCUBHbIMU
nnaHetamm. MaccuBHble
nnaHeTbl (0COBEHHO Te, 4YTO
HaxoAuNCb BO BHYTPEH-
Hel, Hanbosiee HacesieH-
HOM 4yacTu panHen Con-
HEYHOW CUCTEMBI) apdek-
TUBHO «pacyuLiann» Takme
30HbI, MOrIOLLIAS U «BblOpa-
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cblBasi» KoMeTesnmanu u
nnaHeTesnmanu 3a npeae-
Jibl MPOTOMIAHETHOMO AMCKA.

B uenom kaptuHa anHa-
MMYECKOWN 3BONIOLMMN PaH-
Heli CONHEYHOW CUCTEMBI
Oblna BecbMa CHOXHOW.
CornacHo ogHoMy U3 no-
NyNSpHbLIX nNpeacTaBne-
HWA, KOMETbl M3 TpaHC-
HenTyHoBoW obnacTu,
nonapas BcneacTeve Au-
HaMMUYECKON 3SBOSIOLUN
B 30HY MNNAaHEeT-rUraHToB,
NCNbITbIBANIN CTONb MOLL-
Hble AMHaMW4yeckne BO3-
MYLLLEHMSA, YTO 4YacTb U3
HUX Obina BbIOpOLLEHA Ha
O4YeHb panekyw nepude-
puio ConHeyHoOW cucte-
Mbl (M1 gaxe 3a ee npe-
Jenbl); 4acTb BbinMana Ha
ConHue wnu nepewna
B cemenctBa KOMeT, ac-
COLMNPOBAHHbIE C MnaHe-
Tamun-ruraHtamu. Camoe
N3BECTHOE W3 HUX - ce-
melictBo lOnutepa. Mna-
HeTbI-rMraHTbl BblOpachl-
Bann KOMeETbl B AanbHWUIA
KOCMOC, MEHSI1 UCXOaHble
HakNOHEHUs OpOUT AaocTa-
TOYHO XaoTuyeckum 00O-
pa3oM, no3atomy o06/ako
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OopTta wnmeeT dopmy,
61n3Ky0 K chepuyHecKon.

B atn, knaccuyeckue,
npenctaBneHMss B Mo-
cnegHmne 10-15 net 6bina
BHeceHa 3HayuTenbHas
nonpaeka. HegaBHO (Ha-
ynHaa ¢ 2006 r.) Hava-
JINCb OTKPbITUS KOMET
'naBHOro nosica actepou-
noB. CywiecTByeT JOBOJb-
HO MHOro KOpOTKOMNepuo-
OWYHbIX KOMET, KOTOopble
B adenum npoxogaTt ue-
pes3 nosic acTeponaoB, HO
BCEX UX OT HOBOrO KJac-
ca Takmx 0ObEeKTOB OT-
nmyaloT 6onblune SKCLEeH-
TPUCUTETBI N HAKNOHEHNS
op6but. KomeTtbl NaBHOro
nosica acTepouaoB Bpa-
watorca Bokpyr ConHua
no cnabo aNAMNTUYECKUM
opbutamMm 1 Npu MpPOXox-
OeHnn BOIn3n nepurenns
NPOSBASIOT KOMETHYIO aK-
TUBHOCTb-Y HUX NOSIBNSA-
€TCS ra3onbiieBon XBOCT.
KomeTHas akTMBHOCTb
JJnTCS OT OJHOro A0 He-
CKOJIbKMX MecsLeB, a 000-
poT Bokpyr ConHua Ta-
Kne KOMETbl COBepLlaloT
3a -5-6 netr. Ha paHHbIN

Tp(lllCllCll'l'yHOB(lﬂ obacThb

Cxembl murpaumm KOMeT Ha
paHHUX CcTagusix 3BOJIIO-
umm COJIHEYHOV CUCTEMBI.
PucyHok aBTopa cTtatby,
BbIMOJIHEHHbINA 10 MAaKkeTy
B.A.[lopogeeBoi.

MOMEHT 0OHapYXeHO NSAThb
KOMEeT [AaHHOro knacca,
TPU U3 KOTOPbIX ABUXYT-
ca nNo opbutamM BO BHELL-
Hel vactTM nosica acTe-
pongoB. B knacc komert
[(naBHOro nosica acTtepo-
MOOB OTHOCSAT KOMETHI:
133P/3nbcTa-Mucappo,
176P/LINEAR, 238P/Read,
P/2008 R1 (Garradd),
P/2010 R2 (LaSagra). He-
KoTopble uccnegoBaTe-
SN CHUTAIOT, YTO 3TU KO-
METbI SBAKIOTCS, MO CYTU,
negsHeIMKM acTepoupa-
MW; Nef B HUX HaxoauT-
cs rnyboko nop MnoBepx-
HOCTHBIMW KaMEHMWCTbIMU
cnoamn actepouga, Te-
NJONPOBOAHOCTb KOTOPbIX
OYEHb Mana u Harpee ma-
nyyeHmem CosiHua He Mo-
XeT NPUBECTU K BLICTPOMY
ncnapenuio nbpa. OpgHa-
KO MpWv UX CTONIKHOBEHMWM



C Opyrum actepouaom (4To
BMOJIHE BO3MOXHO) BHY-
TpeHHue, boraTtble baamm
cnion, oBHaXaloTCs N OHMU,
aKTMBHO MCNapssacb nog
OENCTBMEM COJIHEYHOrO
n3nyyeHusi, obecneymsa-
IOT MPOSIBNEHNST KOMETHOW
aKTUBHOCTU, KOTOPYIO Mbl
MoxeM Habnoaatsb. Kome-
Tbl (nensiHble actepouabl)
[naBHOro nosca - Tema
OYeHb MHTEpPECHas!, HO OHa
BbIXOAUT 3a paMku OaH-
HO nybnukaunm. Mbl xe
paccMoTpuM Opyron BO-
nMpoc -0 TOM, kak dopmMun-
poBanMCb N N3MEHSNNCH
B MNpoLuecce 3BOaOUUN
npoTonfaHeTHoOro ob6na-
Ka XUMMYeckme xapakTte-
PUCTUKN KOMET U MOryT
N A@HHbIE O XMMUYECKOM
cocTaBe KOMET NponTb
CBET Ha BOMpOCkI: roe ob-
pasoBanncb KOMEeTbl 1 Ka-
koBa Obla UX ANHaAMU4ec-
Kasi 3BOsIIOUMS.

0 YEM PACCKASBIBAIOT
XUMUYECKWME MOPTPETHI
KOMET

MN3BecTHO, 4TO BOAA SiB-
NSeTCs OCHOBHbLIM KOM-
MOHEHTOM KOMETHBbIX
nbaoB. EctecTtBeHHO, 4TO
napbl BOAbl OOJIKHbI ObiTb
n B KomMax komeT. OgHa-
KO unaeHTndunkaums BoAbl
B KOMETHbIX KOMax He
ABNSETCA TPUBUANIbHOMN.
Mpamble HabnwoOeHUs
BOAbl B WH(ppPakpacHOM
cnekTpanbHOM Aunana-
30He BCTpevyalTcs pen-
KO, MO3TOMY WCMONb3YIOT
KOCBEHHble HabNoaeHUs:
npexpne BCero, paguka-
na OH - npoaykta ¢$OTO-
nmsa BoAabl. M3nyyeHue

monekyn OH MOXHO 3a-
permcTtpupoBaTtb B paguo-
nan ynbTpaduroneToBom
crekTpax.

Ecnu B panbHem kocmoce,
B MEX3BEe3[HOM MpOoCT-
paHCTBe, «rflaBHOW Mone-
Kynow» cyuTaeTcs mone-
KynsapHoeln  Bogopon H,,
70 B CONHEYHOW cucTte-
Me rnaBHas monekyna -
H,O, «notomy 4TO 6e3
BOAbl...». LUyTka wyTkown,
HO YTBEPXAEHME O TOM,
YTO KOMETbl - OAUH Wn3
«MOCTaBLUVKOB» BOAbl Ha
Halwly njaHeTy-O4YeHb no-
nynspHas, WHTepecHas
n BaxHasa Tema. OpHako
B MocnefgHune rogbl 3Ta,
Kazanacb Obl, JoKa3aHHas
TOo4Yka 3pPEeHus noaepr-
nacb CyWECTBEHHOW Kpu-
TUKe. 9Ta Tema, KOHe4Ho,
[OOCTOMNHA OTAOENbLHOW CTa-
TbM B yBaXXAEMOM XypHa-
ne «3emMmna n BceneHHas».
30ecb Mbl OCTaHOBUMCSH
Ha APYrnx COCTaBSOLLMX
KOMET.

Kak y>xe ynoMuHanoch,
XUMWYECKNIM COCTaB KOMET
BecbMa pas3HoobpaseH
M BKJIIOYAET opraHuyeckme
N HeopraHW4yeckue BeLle-
CTBa: Xeneso- U mMarHe-
3nmanbHble CcuUNUKaThl,
CNIOXHble OpraHuyeckue
coeauHeHunsi. C NnomMoLLbio
Ha3eMHbIX CPeaCcTB MOX-
HO M3y4yaTb XMMUYECKUN
COCTaB NWb KOM KOMET.
HanomHum, 4tO KOMa-3TO
OrpoOMHOE, pagnycom no
1,5 MnH KM, Wapoobpa3s-
Hoe rasonbinesoe obnako,
OKpy>atoLee OTHOCUTESb-
HO HebonbLLoe (HECKOSIbKO
KnnomeTpos) a9apo. Koma
nosiBNseTcd M pasBuBa-
eTCs, Koraa s94p0 KOMETbI

npnbnuxaetca k ConH-
Ly M HadyMmHaeTcs OypHbIn
NPOLLECC NCMNapeHnst NbaoB
M ncTevyeHus rasa, oopaasy-
loLerocs B pesynbrarte uc-
napeHns; NMpu4emMm ras He-
CeT ¢ coO0M MHOro MbIN.
Ha ¢doTtorpadmm KomeThbl
C/2012 S1 (ISON), nony-
yeHHoW 15 HosOpPsa 2013 r.
OpPUTAHCKMM aCTPOHO-
MoM-nobutenem A. Mu-
yem, XOpPOLLIO BMOHA KOMa
pasMepom 5-6" n OnanH-
HbIA XBOCT KOMEThI (3emns
n BceneHHas, 2014, N2 3).
B nocnegHne pecsa-
TUNeTns B KoMax KOMeT
C NOMOLLbIO METOAOB CMNek-
TpanbHOro aHanusa B LIK-
pOKOM AuanasoHe AJIVH
BOSIH (OT ynbTpadpunoneTto-
BOro 4O MUKPOBOJIHOBOIO)
OOHapyXeHO OKOJI0 Tpex
necatkoB monekyn (HCN,
CH,OH, CO, CH,, C,H,,
H,S, H,CO, CH,CN, CS).
KoHe4yHO, ¢ 3anyCcKom KOC-
MUYEeCKUX annapaTtos,
CMNOCOOHbIX NPUBAN3UTLCS
K KOMeTaM 1 paxe CecTb
Ha NOBEPXHOCTb sapa Ko-
METbl, MOLWHbLIM Cpen-
CTBOM M3y4eHUs1 cocTaea
KOMET cTajsia Macc-crek-
Tpockonusa. OBLmMin BbIBOA,
B pe3ysbTaTe BCEX 9TUX
nccnegoBaHUn CoOCTOUT
B TOM, 4TO COCTaB KOMbl
O4YeHb pas3Hoobpa3eH no
COCTaBy M coAepXaHuto
OTOEJIbHbIX KOMMOHEHTOB.
OTHOCUTENbHOE coaepXa-
HMEe MOJIeKyn BellecTBa
(MO OTHOLLEHWNIO K MOJIEKY-
nlam BOAbl) MOXET MEHSATb-
CSl OT KOMETbI K KOMETE Ha
nopsaok (1 gaxe B 0gHOMN
KOMeTe, B 3aBMCMMOCTU OT
dasbl HabNoaeHus).



XuMunsi KOMET UHTepec-
Ha M BaxHa kak cama no
cebe, Tak U gns aHanunsa
KOCMOIOHMYECKNX acnek-
ToB. KOMeTHOe BeLlecTBO
B obnake Qopta, Haxo-
OACb MNPaKTU4YeCckn BO
BCE BPEMS CYLLECTBOBA-
HMS CONMHEYHON CUCTEMBbI
Ha Janekon nepudepuu,
He MoABepranoCb MHTEH-
CMBHOMY BO34ENCTBUIO
(HarpeBy, 6omb6apanpoB-
Ke YacTuMuamMm MOLLHOro
COJIHEYHOrO BeTpa, 0bny-
YEHUIO XECTKMMW KBaH-
Tamu) 1 NO3TOMY ero Pu-
3N4YECKNE N XMMMYECKMEe
CBOWMCTBA MEHS/INCb OYEHb
Mano. lNMpyn HU3KNX TeMne-
paTtype n MHTEHCUBHOCTMU
COJIHEYHOro 06nyyeHus
B 9TMX 30HAaX XMMUYECKMNE
peakumn Ha MOBEpPXHOCTU
NbOOB NPOTEKanM BeCbma
MeONEHHO; OHM MNpPaKkTu-
4YECKM COBCEM «3aMUPTN»
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B Hegpax komet. Cunraert-
Cs, 4TO, M3yyas KOMEThI
Ha ¢ase ucTeyeHusa (uc-
napexust) u3 rnybuH Ko-
METHbIX f0ep BELECTBa,
Mbl MOXEM MONY4YNTb OAH-
Hble O CBOWCTBax cCamol
paHHein ConHevyHoOM cucte-
Mbl: B MEPBYK ovepenb,
0 XMMWYECKOM COCTaBe
npoTonjaHeTHOro obna-
ka. Bo3amoxHO, paxe no-
BEPXHOCTHbIE WNCTEYEHMS
N3 OOAronepunoanyeckmnx
KOMET HeCyT 3Ty UHOp-
Maumio. A BOT XUMUYECKUIA
COCTaB MOBEPXHOCTHbIX
CJI0EB KOMET, NoObIBABLUNX
B okpecTHOCTsax ConHua,
yX€ CYLLECTBEHHO M3Me-
HUNICA U CBUOETENbCTBY-
eT 0 OYpPHON XMMUYECKOM
N OUHAMUYECKOWN UCTOPUK
3TUX KOMET.

WTaKk, TONbKO rnyOuH-
Hbleé UCTEYEHNS MOTYT CO-
XpaHATb  MHPOPMALUIO

Kometa C/2012 S1 (ISON). Ee
XBOCT PacTsHYJ/ICSl Ha COTHU
ThICSY KMOMETPOB. CHUMOK
caenaH 15 Hosibpsi 2013 .
6pUTaHCKUM aCTPOHOMOM-
mobutenem . [Mudem.

O CBOWCTBAx KOMETHI
B nepuon ee obpasosa-
Hua. TnaBHas npobnema
3[0eCb COCTOUT B TPYOHO-
CTW onpeneneHns cooT-
BETCTBMSA HabNoaaemMoro
COCTaBa KOMbI, B KOTOPOW
naxe Ha OonbliMX pac-
cTtosHusax o1 ConHua npo-
TeKalwT XuMmyeckme pe-
aKUMM B KOMETHbIX Aapax
n cocrtaBe agpa. [lpak-
TMYECKM Kaxpaas Habno-
naemasi kKometa uMeer
WHAMBUAYASbHbIA XUMUYe-
CKWI cocTaB; KPOME TOro,
KOMETHble KOMbl MoKa-
3blBAOT Pas/INYHbLIA  CO-
CTaB - B 3aBMCUMMOCTM



OTHOCcUTENIbHOE CcoAepXa-
Hue (rno macce) passinyHbIX
MOSIEKY/T K MOJIEKYSIaM BOZAbI
B KoMme KomeTsl 67P Yypromo-
Ba-l'epacuMeHKo A0 v ro-
cne nepurenus. BuaHo, 4To
rocne nepureavsi yBeJsu-
4MBaeTcsi OTHOCUTEJIbHOEe
coZepxaHne rnpakTu4eckm
Bcex Mosekyn. [loctpoeHo
B.A.[lopogeeBoii, no AaH-
HbiM AMC «Po3setra» (ESA).

oT 6nmnzoctn Kk ConHuy.
Ha rpaduke (npemoctas-
ned B.A. lopodeeBoi)
nokasaHo OTHOCUTEb-
HOe coJepXaHue Mofe-
Kyn B kOmMe KomeTbl 67P
YypiomoBa-l'epacumeH-
KO 4O 1 MOCAe nepurenus.
BuaHo, 4to nocne nepure-
NS cogepXXaHne MOJIeKy
(mo macce) nNo oTHOLE-
HWIO K MOJIEKyNaM BOAbl
Ha MOPSOOK BbIlLE, YeM [0
nepurenus.

OTcyTCcTBME KaKOW-n-
60 4eTkoi Koppenauun
MeXay COCTaBOM NieasiHOW
dpakumMm KOMET U ux gu-
HaMMYECKMM MPONCXOXae-
Hnem (13 noaca Kornepa
nnn obnaka OopTta) corna-
CYeTcsa C runoteson oblie-
r0 MPOUCXOXAEHNS 3TUX
AByx nonynsuuii. C gpyroin
CTOPOHLI, pa3Hoobpasune
COCTaBOB MOXET oTpa-
XaTb OCOOEHHOCTN XMMU-
YECKOWN CTPYKTYPbl PaHHEN
NPOTOMIAHETHOWN TyMaH-
HocTu. Kak nokasbiBaloT
Moaenm Gu3nKo-xmmmye-
CKOI 9BOMIOLIMN ra3onblnie-
BbIX MPOTOMIAHETHBIX ANC-
KOB (pasmMepbl KOTOPbIX
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B TbICSIYY pa3 MeHbLLUE pa3-
mepoB obnaka Oopra),
B 9TUX 0ObeKTax CTPyK-
TYPHbIE M3MEHEHWSI, Orpe-
OeNnsieMble  U3MEHEHUSMMU
GM3NYECKMX NapameTPOB,
N XuMmuyeckas 9SBOJIO-
uMs NpoTekanu [A0BOJIb-
HO CNOXHbIM 00pasom,
npn 9TOM XUMUYECKUIA CO-
CTaB MPOTOMJAHETHO-
ro gmcka 3aeucen OT pac-
CTOSIHUS OT LEHTPasibHOM
3Be3apl. MoxHO npeano-
NIOXWTb, 4TO SApa KOMET,
BbIOPOLLEHHbIX N3 paHHEeN
ConHeyHo cucTtemsbl, CO-
XpaHunm uHdopmauymnio
0 XMMWYECKOW CTPYKType
TOWN 30HbI, U3 KOTOPOW OHU
OblIN BbIOPOLLIEHBI.

ABTOp W rpynna uccne-
posatenen ns MNHACAH
n FTEOXMN PAH pewwnnn
NOOKOUYNTECS K MOroHe
32 KOCMOIOHMYECKOW UC-
TUHOM C MOMOLLbIO METO-
0B U3YYEHNSA XMMUYECKUX
N OMHAMUYECKMX CBOMCTB
komeT B Hawelnn ConHeu-
Holn cucTteme. [Mogyepku-
BaeM - "B Hawen" - noto-
My 4YTO HedaBHO KOMETHI
0OHapyXeHbl (NpaBuibHEE

Moekybl 91EMEHTOB

ckasatb - MMETCS CBU-
OeTenbcTBa CYyLWECTBO-
BaHWS KOMET) U B APYruX
naaHeTHbIX cuctemax. Ux
Ha3blBAlOT "3K30KOMETa-
MK", B HAy4HON nutepary-
pe OMUCaHbl yXe MHOrme
COTHM CNny4aeB 0OHapyxe-
HWS TakuMx CBUAETENbCTB
B OKPECTHOCTAX OAVHHAM-
uatn 3se3n. OTMeTUM, 4To
S/IEMEHTblI NPEANOXEHHO-
ro Nogxoda He HOBbl, HO
B COYETaHUN (B KOMMNEKC-
HOCTW) nogxoda BMAATCS
HOBble MepCcnekTuBbl: Oy-
OYT WUCMNOJIb30BAHbI  Kak
HabnogaTenbHble MeTogpl
(0 NnepcnekTMBHOM METO-
[e, OTHOCSLLEMCS K BHeaT-
MOCGEPHON aCTPOHOMUU
CM. HMXE), TaKk u mMoae-
N OMHAMWUYECKUX N XU-
MUYECKNX NpoLeccoB. Ha-
onogeHnsa - aTo Bcerga
MEPBMYHO N BAXHO; MOAE-
JIMpOBaHME Xe - HeobXxo-
OVMbIA 3Tan afas noHuma-
HUS NpupPoabl 0OBLEKTOB
n npoueccos. PakTuyecku
MoJenuMpoBaHue obecne-
yMBaeT pes3ynbTaT npo-
Lecca no3HaHusl, OCHOBaH-
HOr0 Kak Ha MoJlyYeHun
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HOBbIX AA@HHbIX, TaKk U Ha
aHanmMse BCero Hako-
niaeHHoro ux obbema. Ha-
npuMep, BeCbMa BaXHO
npencTaBnsaTb (TO4HO MO-
nenuvposartb) getann ¢do-
TOXMMUYECKNX NPOLECCOB,
BbI3bIBAEMbIX WU3JTyYEHNEM
ConHua. doToxmmmyeckme
npoLeccbl SABNSIOTCSA OC-
HOBHbIM MCTOYHMKOM WUO-
HOB M 3JIEKTPOHOB, KOTO-
pble ganee WMHULUUPYIOT

12
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JlnuHa BOJHEL, A

Kno4yeBble rasodasHble
peakuun, npuBoasuUiIMe
K 00pa3oBaHMI0 MHOXe-
cTBa MOJIEKYN U aTOMOB
M UX NpeBpalleHnsam, Ha-
onogaemMbiM B KOMETax.

HABMIOAEHNA KOMET
B YIbTPA®GNOJETE

MHormne Bonpochl onpe-
neneHns XMMN4eckoro coc-
TaBa KOMET U uccneposa-

Cepus Yb-criekTpoB KoMeTbl
lannes, nony4eHHbix 23 ge-
kabpsi 1985r. ¢ nomoLLbio
POCCUICKON KOCMUYECKOM
obcepBaTopun «ACTDOH».

HUA PU3NYECKNX MPOLEC-
COB B HUX MOTyT ObITb pe-
LUEHbl TONBKO C MCMNOMNb30-
BaHMEM HabnoaaTeNnbHbIX
OaHHbIX B ynbTpadunoneTo-
BOM [AMana3oHe 3JIeKTPO-
MarHMTHOro cnekTpa.
BcneactBue Henpo3pau-
HOCTM 3eMHO aTMoCchepbI
Takme nccnenoBaHuUs Mo-
ryT NpoBOAUTLCS C 3emnn
(B orpaHuyeHHon obnacTtu
6113 nopora npo3payvyHo-
CTn atMocdepbl - NpumMep-
Ho 300 HM) 1 B ropasno 60-
Jlee LWMPOKOM AuanasoHe
(300-30 HM) ¢ nomoLlblO
KOCMUYECKUX annapaTos,
NCMonb3yst MeToabl BHeaT-
MOCGEPHOM aCTPOHOMUMN.
HabniopneHna B Y®P-pna-
nasoHe HeobOXoAMMbI, Tak
Kak MMEHHO B 3TOM Aua-
nasoHe HaxoauTcst 60Jb-
LUMHCTBO BaXHbIX pPe30-
HAHCHbIX NWHWIA aTOMOB
OLCIl HIwnTA), mone-
kyn (CO, CO,, OH wn gp.)
M ux unoHoB. KoHeuHo,
ONS pelleHns psaa 3aaad
Y®-paHHble O0KHbI ObITh
[OMNOJIHEHbl Ha3eMHbIMU
HaGIOOeHUSAMMU,
Kocmunueckne anna-
paTtbl NoO3BONMAWN cAe-
JlaTb HECKOJNIbKO Bax-
HbIX OTKpbITMIA: B 1970 T.
Ha Kocmu4yeckon obcep-
Batopun «OAO-2» (CLUA;
1968-1975) no wuanyye-
HUIO B 3MUCCUOHHOI Nu-
HUM JlanmaH-anbda Ha



anvHe BOJHbl 121,6 HM
OblNn OOHaApPYyXEeHbl K-
raHTckme obnaka BOAO-
poaa (BooopOAaHble KOPO-
Hbl), OKpY>atoLLMe KOMeTbI
Taro-Cato-Kocaka 1969g
(C/1969 T1) n beHHeTa
(C/1969 Y1). B 1985 r. Ha
COBETCKOWN KOCMMYECKOMn
obcepBaTopun «ACTPOH»
(1983-1989; 3emna n Bce-
neHHas, 1983, N2 4, c. 2-3)
Oblna obHapyxeHa BoAa
B komeTe lannes - Touy-
Hee, rugpokcun (OH), no-
apnawowmnca npn  ¢do-
TOXMMMNYECKOM pacnage
Mofekyn Boabl (3emns
n BcenenHas, 1987, N2 2).
Ha pucyHke nokasaHa ce-
pust CNEeKTPOB KOMbI KOMe-
Tol [annes, nony4yeHHas
C MOMOLLIbIO KOCMUNYECKOMN
obcepBaTopun «ACTPOH»;
B CMNeKTpe OOMUHUpPYET
CcunbHenwas nonoca rm-
apokcuna (A =309 Hm).

B 1983 r. ¢ nomoubio
KocmMmuyeckon obcepBa-
Topun «lUE» (1978-1995)
Nno xapakTepPHbIM 3MUCCU-
OHHbIM NMHUSAM (A = 283-
305 HM) BnepBble 0OHa-
pyXeHa pgByxaToMHas
cepa (S,) B KOMe KOMEThI
IRAS-Araki-Alcock 1983d.
OyeHb WHTEpPECHble Ha-
oniogeHns kKomeTbl 67P
YypiomoBa-lepacnMeHKko
OblNM caenaHbl HeaaBHO
C MOMOLLIbIO cnekTporpada
ALICE (cnoBo ALICE - He
aKpPOHUM; 3TO UMSI HpaBU-
Nocb pa3paboTyunKy Kpo-
XOTHOro, MO CPaBHEHMUIO
C APYrMMU, NHCTPYMEHTA,

Cb6opka cnekTporpada
ALICE. ®oto ESA.

mMacca - 3 Kr, aHepromno-
TpebneHune - 4 BT1; www.
spaceflightinsider.com).
MWHMaTIOPHLIA CNekTpo-
rrad C AAMHHOW (cnek-
TPOCKOMUCTHI roBo-
PAT - «BbICOKOW») LUENbIO
M BO3MOXHOCTbIO nMO-
CTPOEHUs usobpaxeHun
(imaging spectrograph)
Obln NpegHasHavYeH nans
MONy4YeHUsa CNeKTPOB
B AmanasoHe AJIMH BOJIH
70-205 HM co cnekTparnb-
HbiM paspeweHnem 0,4-
0,8 HM AN TOYEYHbIX UC-
TOYHUKOB 1 0,8-1,2 HM ons
NPOTSXEHHbIX WCTOYHU-
KOB. Yrnosoe paspelue-
HMe cnekTporpada -
0,05° x 0,6’ npu none 3pe-
Hus-00 0,1° x 4°,

Mo MHEHMIO 3KCnepToB
NASA, ALICE - knioyeBon
WHCTPYMEHT, npepHasHa-
YeHHbIN On9 aHanms3a Te-
NAOBOM UCTOPUN KOMeE-
Tbl. Ecnn 3HaTb TEennosyto

NCTOPMUIO, TO OHA MOXET
pacckasaTb O TOM, raoe 06-
pasoBanachb u rge nyrtewie-
cTBOBana kometa. Hanpu-
Mep, eCNn Mbl 3HAEM, 4YTO
KOMeTa HMKOraa He Harpe-
Baslacb BbllLUe OnpeaesieH-
HOM TeMnepaTtypbl, TO MO-
XEeM 3ak/lo4ynTb, YTO OHa
HUKOrga He npubnuxa-
nacb k ConHuy. 3T0 MOX-
HO y3HaTb MO TEMJIOBbIM
mMapkepam - 6naropoaHbIM
ra3am (He, Ne, Ar, Kr), Tak
KaKk W3BECTHbl TOYHblE
TemMmnepaTtypbl McnapeHus
3aMOPOXEHHbIX ras3os. Ha-
npumep, ecnu 6bl ALICE
obHapyxuna Ne - 310 03-
Hayasno Obl, YTO KOMeTa
He Harpesanacb A0 TeM-
nepaTyp, MNpPEeBbILIAIOLLNX
16 K. Ecnn HeoH obBHapy-
XnBaeTcsa B HabnoaeHu-
AX-3HAYUT, KOMEeTa OOJIK-
Ha Obina obpasoBaTbecH
B o6nacTu npocTpaHcTBa
xonogHee 16 K. MNoka Takmnx
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OAaHHbIX,
HET, HO MOJYYEHO MHO-
ro Opyrux pesynbTaToB:
3T0 OOHapyXeHne Mo-
NEKYNIPHOr0 KNCNOPO-
Ja npu yaMBUTENBHO BbI-
COKOM €ro cogepXaHuu
B KOME; OTCYTCTBME CWUJib-
HbIX MPU3HAKOB BOASHO-
ro fbga Ha NOBEPXHOCTU
KOMETbl BO BpeMs npu-
BAVXEHUS K MEPUrennio;
MHOFOYMCIIEHHBIE PE3YIib-
TaTbl MOHUTOPUHIA KOMET-
HbIX BCMblWwek; 6onblias
0a3a JaHHbIX, Kacalowmx-
CS 3BOMIOLUMM copepxa-
HWST aTOMOB M MOJEKYS, MO
Mepe NpubAnXeHns Kome-
Tol kK ConiHuy. Bce atn BbI-
BOAbl CAENaHbl HA OCHO-
BE aHasim3a cnekTpoB 67P
YypiomoBa-I'epacrMMeHKo,
MOJIYY4EHHBIX C MOMOLLbIO
cnektporpada ALICE.
Mpumep cnekTpoB npen-
CTaBjleH Ha pUCyHKe. Xo-
POLLO BMOHO, YTO CMEKTPbI
f4pa 1 KOMbl CUJIbHO pas-
nmyatoTes, 4to 0bObSACHNA-
eTcsl pasnuyneM YCII0BUM
Ha MOBEPXHOCTU sapa Ko-
METbl 1 B €€ KOME.
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KomeTbl, KOHEYHO Xe,
ObIN 1 ABNAIOTCA «U3NIO-
OneHHon» uenbto Kocmu-
4yeckoro Teneckona WM.
Xab6na. C momeHTa 3a-
nycka B 1990 r. ata 06-
cepsatopusa obnagaert
YHUKaNbHbBIMU BO3MOX-
HOCTAMM ONs OUCTaHUN-
OHHOro HabntogeHus Ko-
MeT. Mcnonb3oBanuchb
KaKk kamepbl, Tak U pas-
JINYHbIE chekTporpa-
dbl, NOCnefHUn n3 KOTo-
peix - COS - paboTtaet go
cux nop. C nomouweto COS
B [aNfbHeM ynbTpaduone-
Te Habnoganucb 4yeTbipe
komeThbl: 103P/Hartley 2,
C/2009 P1 (Garradd),
C/2012S1 (ISON) nC/2014 Q2
(Lovejoy). CnekTtporpad
COS otnnyaeTcsa BbICO-
KOW YyBCTBUTENBHOCTbIO,
XOTS U He MMeeT Mnpo-
CTPaHCTBEHHOro  paspe-
LIeHMsa (HeT kaHana OJjnH-
HOW LWEeNu); rnaBHas Lenb
Obina - onpenennTb OT-
HOCUTENbHOE coaepxa-
Hne CO no cucteme no-
JIOC B CNeKTpaJbHOM
auanasoHe ot 140 go 170
HM. C nomMoLLbio Apyroro

l
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1400

lpumep criekTpanbHbIX U3-
mepeHui komeTbl 67P Yypio-
moBa-lepacumeHko. Cne-
Ba -94p0 KoMmeThb! (nokasaHo
PAacrosioXeHne LLEN CrekT-
porpaga). CHUMOK rosy4eH
B ceHTa6pe 2014 r. ¢ nomo-
wbto kamepbl OSIRIS AMC
«Posetta». ®oto ESA. Cnpa-
Ba -npumepnl YP-criekTpos
g4pa v KOMbl KOMETHI, 110Jy-
YEHHbIX C MOMOLLbIO Crek-
Tporpaga ALICE AMC «Po-
3eTtra» (M3 pabotel Feldman
n ap. 2015).

cnekTporpada - STIS - n3
HabnoaeHnin nonocsbl OH
Ha 308,5 HM Obina onpepe-
JleHa CKOPOCTb NPOM3BOL-
cTBa BOAbl. MHTepecHoOo,
4YTO MOJIyYEHHOE OTHOLle-
HVUE CKOPOCTU MPOW3BOA-
ctea CO/H,0 Bapbupo-
Banocb ot ~ 0,3% (ans
komeTbl 103P/Hartley 2)
no ~ 20% (ona KomeTbl
C/2009 P1 Garradd).

B ambuumosHom poc-
cumnckom (c yyactmem Uc-
naHun) npoekte «CnekTp-
Y®» - KpYNHOM KOCMUYECKOIA
obcepBaTopun Y®d-gna-
nasoHa - UCCNef0BaHUIO



lpauk cpaBHUTELHOM
appekTnBHoCT  OyAYLIMX
cnektporpapos VUVES un
UVES npoekta "Cnektp-Y®"
n cnekrtporpagpos STIS
n COS Kocmuyeckori obcep-
Batopumn umMm. Xabbna. Co-
CTaBJIeH aBTOPOM CTaTby.

KomeT OyaeT yaeneHo
0coboe BHMMaHue (3emnst
n BcenenHas, 2009, N2 6).
B peanusauun npoekTa
3aMHTEpPEeCOBaHbI 1 3apy-
OeXHble y4eHble W, 4TO
04YeHb BaXHO, COTHU U Tbi-
CA4YN aCTPOHOMOB M du-
3MKOB HALLUEN CTpPaHbI.
MpoekT BKko4eH B Pe-
OepanbHyl0 KOCMUYECKYIO
nporpammy Poccun Ha ne-
pvog, 2016-2025 rr.

B coctaB Kommnnek-
ca HayyHoM annapaTypbl
"CnekTp-YO" BX0OaT: TE-
neckon T-170M (anepTy-
pa 170 cm), cnekTporpadsl
BbICOKOIO (paspeliaroLas
cuna R = 55000) v HM3Ko-
ro (R =1000) paspelueHus,
6nok kamep nons. NHcTpy-
MEHTbl MNpeAHa3Ha4yeHbl
nna paboTbl B AafibHEM
n 6nuxHem ynbTpaduo-
NETOBbIX y4acTKax CrnekT-
pa. [Ans HAabMoAEHNS KOMET
OyayT MCnonb30BaTbCH
BCE KaHanbl (CNekTpo-
rpadbl) U Kamepbl Nons.
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CnekTporpad HM3KO-
ro paspelleHns ¢ AJnH-
HOW LWenbld MNO3BONUT
paboTatb B pexume no-
CTPOEHUs N300paxeHui,
a cnektporpadbl BbICOKO-
ro paspelleHns OOJIXKHbI
npee3oritn COS. CpasHe-
HMe 3pPeKTUBHOCTU Oy-
aywmx cnektporpados
npoekta «CnekTp-Y®»
n KocMmyeckoro Tenecko-
na um. Xabbna MOXHO Bbl-
pa3ntb B 3PHEKTMBHOMN
naowaan MHCTPYMEHTOB:
yeM OHa 6onblUe, TEM WH-
CTPYMEHT addekTuBHEE.
B kauyectBe 00Lero Bbl-
BOAA OTMETUM, 4YTO KOMET-
Has XUMKS U OUHAMKKA -
WHTEPECHENLLEE HAy4yHOEe

200

250 300
JlmuHa BOJHBL, HM

HanpaBfieHne, uMeloLlee
OTHOWeEHNe 1 K 3emne,
n K BcenewHon; B mupe
eMy YAensieTca O4YeHb
6onbwoe BHUMaHMe. Ha-
OEEeMCsl, 4TO Y Hero Xopo-
LUMe MepcnekTuBbl pPa3Bu-
TVS 1 B HALLEWN CTPaHe.
ABTOp BbIpaxaeT Ona-
rogapHoOCTb OOKTOpYy ¢u-
3MKO-MaTeEMATNYECKUX
Hayk B.A. LJopodeeBoli
(TEOXN PAH) 3a npepo-
CTaBJIEHHYIO OCHOBY [BYX
PVMCYHKOB, a Takxe 3a no-
ne3Hoe obcyxaeHune.

PaboTta noapepxaHa
rpaHToM POCCUINCKOro Hayy-
Horo ¢oHOa (npoekT
N2 17-12-01441).



ConHeyHan nsTHooOpa-
30BaTesibHas aKTUBHOCTb
B 3TV Mecslbl Npoaosxa-
Na CHUXATbCS, MEHSACH OT
cpenHero (8 cyT) 8o o4eHb
HWU3KOro YpOBHEN, A0Beas
KONM4ecTBO AHen 6e3 ns-
TeH B 2017 r. po 55. Yuc-
o rpynn nsTeH Ha BUaU-
MoM amcke ConHua B 3Tu

Cayncoa Coanua

ConHue B nmioHe-mwoJie 2017 r.

MecsLUbl MEHSNoCb OT 3
0o 0. Mpynnbl naTeH 6binu
HebOObLLIVMW 1 CNOKOMHbI-
MW, HO BO BTOPOWN Aeka-
he wvions n3-3a BOCTOYHO-
ro numba BbllNa rpynna
NaTeH cpeagHero pasmepa
n 9-11 wiona ctana 60sb-
won. U3 9 rpynn conHeu-
HbIX MNATEH 7 MNOoSIBUINCH

B CeBepHOM nonywiapuu.
KpuBass pocta crnaxeH-
HbIX 3a rofg 3Ha4eHwuin oT-
HOCUTENbHOro 4YMcna ns-
TEH MpoaomkaeT nagathb,
HO HaxoAMTCH B Npeaenax
M3MeHeHun 12-ro n 16-ro
uMknoB. Toyka MUHUMY-
Ma TeKyLliero 24-ro umk-
na oXugaeTtcs BO BTOPOW

Wit

150 4 v e 150
100 100
50 - 50
0 F ek ()

20

60 80

R |
100 120
MeCﬂL[bI OT TOYKA MHUHHUMYMa

Xog passutng (94 mecsaua) Texkywero, 24-ro uykna, COMHEYHON akTUBHOCTU CPpean LOCTOBEP-
Hbix (C 1849 r.) Huskux n cpeaHero (13) conHeyHbix umknos. W*-craaxeHnHble 3a 13 mecsiueB
OTHOCUTENIbHBIE YNCTIA COJTHEYHBIX NFTEH B HOBOW cucteme, kotopas seegeHa ¢ 1 wwons 2015r.
BricoTa TekyLero COHEYHOro umkaa B HoBov cucteme - W * = 116, B crapoin -W = 82.
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ConHue 21 wmioHs 2017T.:
a -¢otocpepa B HenpepsbiB-
Hom criektpe (A = 4500 A):;
6 -B caMovi CUIbHOW JINHUN
Bogopoaa H, (A = 6563 A);
B -B JIMHUM KPaVHEro yibTpa-
¢uoneta FeXll (A = 193 A);
I -B JIMHWW KpakHero ynbrpa-
¢uoneta He Il (A = 304 A).
Kocmuyeckme cosiHeY-
Hble obcepBaTopum "SDO"
n "STEREO-A", HazeMHasi
obcepBaTopusi Big Bear
(H, http://sdo.gsfc.nasa.gov;
https://www.solarmonitor.org/;
https://stereo-ssc.nascom.
nasa.gov/).

nonosuHe 2020 r. TekyLuue
cpefHeMecsYHble 3Have-
HMa 4ncen Bonbda (Mbl,
kak n Cnyxba cocTosHus
OKOJI03EMHOr0 NPOCTPaH-
CTBa - Www.Swpc.noaa.
gov - byaem npuaepxu-
BaTbCH CTApPOMN, Kiaccu-
yeckom cuctembl) W*, =
=16 n W,_= 110
CrnaxeHHoe 3Ha4yeHue
3TUX MHOEKCOB B Aekabpe
2016 . 1 B aHBape 2017 r.
coctaBunoW* = 17,1 nW* =
= 16,7 COOTBETCTBEHHO.
Jo 7 wnoHA NATHO-
obpas3oBaTenbHaa ak-
TUBHOCTb OCTaBalachb
Ha HW3KOM YPOBHE, 3a-
TEM Ha OYEeHb HU3KOM,

ConHue 14 wons 2017r.:
a -¢orocpepa B HenpepsbIB-
Hom cnekTpe (A = 4500 A);
0 -B caMOVi CUJILHOV JINHUN
Bogopoaa H, (A = 6563 A);
B -B JIMHUN KPaViHero ysabTpa-
¢uoneta Fe Xl (A = 193 A);
r-B JMHUN KpawHero yabTpa-
¢puoneta Fe Xl (A = 195 A).
Kocmumnyeckme CosiHeYHbIe
obcepBatopun  "SDO" un
"STEREO-A", HasemHas 00-
cepsaropusi Big Bear (H,;
http://spaceweather.com).
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a 9-12 nmoHs - gHn Obinun
oecnaTeHHbIMK. [lanee Ha-
onpgancsa pocTt yicna ns-
TeH, n 20-21 NIOHA akTUB-
HOCTb JOCTUINA CPeaHEro
ypoBHS, a k 28-30 umioHs
CHM3MNacb 0O O4YEHb HK3-
Koro. MuHnmansHoe exe-
OHEBHOE 3HA4YeHne OTHO-
CUTENbHbIX 4Ucen con-
HEYHbIX MATEH OTMEYEHO
9-12 moHa (W = 0), mak-
cumanbHoe - 21 uioHSA
(W = 35). BenblleyHas ak-
TMBHOCTb Oblla Ha HW3KOM
ypoBHe 1-3, 5 1 7 nioHs, Ha
OYEHb HM3KOM - B OCTallb-
Hble gHM. Bbibpockl con-
HEYHbIX BOJIOKOH (5 coObl-
TMin) Habnoganucs 10, 14,
17, 18 n 21 nioHsa. KopoHo-
rpadpbl KOCMMYECKOW 00-
cepBaTtopun "SOHO" 3a-
pernctpuposanu 6onee 41
KOpPOHanbHbIX BbIOPOCOB
BewlecTBa. [lBe pekyp-
PEHTHbIE (NOBTOPSAOLWME-
ca 4yepe3 o06opoT CosH-
La) KOpOHaNbHbIE ObIPbI,
CBA3AHHbIE C CEBEPHOM

18

NPUNONSIPHON KOPOHasb-
HOM ObIPON N OBE HOBbIE
KOpOHasnbHble Oblpbl MPO-
Xoamnm no BMaNMoMy Auc-
ky ConHua. Bbicokocko-
POCTHbIE MOTOKM OT HMX
cTann WUCTOYHUKAMMU reo-
MarHUTHbIX BO3MYLLEHWIA.
Ha cpegHux wnpoTax 3em-
o 16-17 unioHs oTmedveHa
Manas MarHuTHas Oyps.
Bcero xe B reomarHut-
HOM MoJie 3apPerncTpmpo-
BaHO 3 BO3MYLLIEHHbIX OHS.
Ha reocTtaunoHapHbIX Op-
OuTax O4YeHb BLICOKUX MO-
Tokos (> 10" wactuu/m?)
pPeNATUBUCTCKMX 3NEKTPO-
HOB C aHeprusMm 6ornbLue
2 MaB He Habnioganocs.
1-6 nonsa ypoBeHb NAT-
HooOpasoBaTeNbHON ak-
TnBHocTn ConHua Obin
Ha OYeHb HWU3KOM YPOB-
He ¢ aBymsa (3 1 4 nons)
6ecnaTeHHbIMU AHAMU. 3a-
TEM YPOBEHb MOBbLILIANCA
1 B nepuod ¢ 9 no 15 nions
OepXancsa Ha CcpefHeM
ypOBHe, 3aTtemM ¢ 17 nons

Benbitika (BO3MOXHO, 00/1b-
was) 23 nons 2017 r. Ha He-
BUANMOU C 3emMan CTOPOHE
ConHua, no HabaeHUIM
KOCMUWYECKON COJITHEYHOM
obcepBatopun "STEREQO-A
B JIMHUW KPpanHero yabTpa-
¢puonera Fe XII(A= 195 A;
http://www.solarmonitor.org/).

OnaATb ONYCTUIICS HA OYEHb
HU3KKNIA, 1 ¢ 18 niona na-
TeH He 6bIno. Ha Buammom
ancke ConHua Habnopa-
nacb ot 2 go 0 rpynn con-
HEeYHbIX NATEeH, 4 n3 KO-
TOPbIX NOKaJN30BannUChb
B CeBepHOM nonywapum,
a 1 - B lOxHOM. Makcu-
ManbHoe Habnogaemoe
OTHOCUTENIbHOE 4UCNo
COJIHEYHbIX NATEH OTMEYe-
HO 12 nions (W= 63), mu-
HUManbHoe-3, 4, 18-24,
26-28 n 31 monga (W = 0).
4 vionga n3-3a BOCTOYHO-
ro numba (kpas ConHua)
B KO>XxHOM nonyLwapumn Bbl-
lna rpynna naTeH, KoTo-
past ¢ 7 viona Ha 8 uons
yBenuymna cBOlO Mno-
Lwanb 6onee 4em B 3 pasa.
OHa npopepxanacb A0
12 miong, nepeLuna B pas-
psn cpeoHen n 18 uions
ylina 3a 3anagHbiii numo.
BcnblweyHaa akTuB-
HOCTb MeHsiNacb OT cpef-
Hero (3, 9 n 14 wions) no
O4€Hb HW3KOro YPOBHS.
Bcnbllwka cpenHero 6an-
na M1.3/SF 3adukcumpona-
Ha 3 nionsa BOM3W 3anan-
Horo numoba B yxoasLiemn
He6ONbLLIOW rpynne NATeH
CeBepHoro nonywapus,



COMPOBOX/1ABLUASCAKOPO-
HaslbHbIMBbIOPOCOMBELLE-
CTBa B CTOPOHY OT 3emMu.
B peaynbtate BCMbITUSA
HOBOro MarHMTHOrO NoTO-
ka, pes3ko yBenuyuBLLe-
ro naowanb rpynnsl ns-
TeH, 9 nonga Habnoganach
BCcnbilka 6anna 2N/M1.3,
KoTopasi conpoBoXxaanach
KOpOHasbHbIM BbIOPOCOM
BellecTBa, npolleawero
B CTOPOHE OT 3EM/IN U He
Bbl3BABLLUEr0 BO3MYLE-
HUS OKOJIO3EMHOr0 KOC-
MWYECKOro NMpoOCTPaHCT-
Ba. TpeTbsa BCHbIWKA
14 wviona 6anna M2.4/1N
Oblna 6o5ee MOLLHON, co-
npoBoxaanacb AMHaAMM-
4eCKUMM IBNIEHNSMIN B pa-
anogmnanasoHe (IV tun),
KOpPOHasibHbIM BbIGPOCOM
BeLLLeCTBa U NOTOKOM COJ1-
HEeYHbIX MPOTOHOB, nep-
BbM C Mast 2016 T.
[MoBbiWeHHAsa BCMHbI-
LevyHass akTMBHOCTb 3TOM

Hngopmayus

ViccnepoBaHus
TEMHOW MaTepun

HemaBHo MexmyHapom-
HOM KOMaHIOW KOCMOJIOTOB
TToJl pyKOBOJICTBOM JOKTOpA
@®nopenra Jexknepa (Mu-
CTUTYT KOCMOJIOTH W Tpa-
Butanuu IlopTcMyTCKOTO
yHuUBepcuteTa, BenrmkooOpu-
TaHNS) C TIOMOIIbI0 KOMIIBIO-
TEPHOTO MOJIETMPOBAHUS CO-
CTaBJIEHBI KapThl ITUHAMUKHI
TeMHOI MaTepuun Bo BceneH-
Hoii. BriepBrie mpeobpa3osa-
HO pacIoJOXeHNEe raJakTHK

rpynnbl NSTEH NpoJosIKa-
nacb M Ha obpaTHOW CTOo-
poHe ConHua: 23 wuions
npousowna veTesepras
BCMbILKA (MO KOCBEHHbLIM
JaHHbIM, 6onbluasl) oT KO-
Topon otmenuncsa Obl-
CTpbIi  (MakcumanbHas
cKopocTb 1562 km/c) Kopo-
HasbHbIN BbIOPOC BELLLECT-
Ba Tuna "rano”. Beibpo-
Cbl COJIHEYHbIX BOJSIOKOH
(7 cobbiTnin) HabMoaaNUCh
7, 11 (3), 16, 19 n 26 nions.
KopoHorpadbl kocMmu-
yecko obcepBaTopum
"SOHO" 3aperucTtpupoBa-
nn 6onble 43 KopoHasb-
HblX BbiOpoca BellecTBa
pa3HOM WHTEHCUBHOCTH,
cpenun KOTopbIX OAuH Obin
Tuna "rano” u gBa - "ya-
cTuyHoe rano II" (yrnoeas
wwupuHa 90°-180°). B uione
nosiBUANCb 1 pekyppeHT-
Has M 2 BHOBb 00paso-
BaBLUMECS KOPOHAJIbHbIE
Obipbl. B reomMarHuTHOM

B KOCMUYECKOM MPOCTpPaH-
CTBE B MOAPOOHBIE KAPTHI
pacrnpocTpaHeHUsl MOTOKOB
MaTepuu U UX CKOPOCTEH.
"Temnas mamepus npeo-
cmaeasiem co0oil cyocman-
YU Heu3eecmHoil npupoos,
Komopas, Kak ce200HA CYU-
mawm yueHvle, cocmasasiem
80% om obueti maccol Bce-
aennoli. Tak kak oHa He u3sny-
yaem ceem U HUKAK He Npos6-
asemcs, mo pacnpeodenerue
U 3604H0UUsA IM0O20 8Uda Ma-
mepuu He noddaromcs nps-
MbIM HAOAHOOEHUAM U MO2Ym
Oblmb U3YHeHbl AUMUbL NO KOC-
BeHHbIM NpusHaKam'.
HccnenoBarenu wuc-
MoJib30Baiu B cBoeil pabo-
Te naHHble CIOYyHOBCKO-
ro nudpoBoro od3opa Heda,

nosie BO3HMKNN OOHA yme-
peHHas (16-17 wuong, ot
BCNbILWKK 14 wionsa) n ogHa
manas (9-10 niong) B pe-
3y/bTaTe MPOXOXOEHMNS
BbICOKOCKOPOCTHOro MoTo-
Ka OT KOPOHANbHOM AbIPbl.
B wuione 6bII0 OTMEYEHO
5 cyT ¢ BO3MyLLEHHOW reo-
MarHMTHOM OBCTaHOBKOWA.
Ha reoctauuoHapHbIX Op-
butax 17-27 wions oTme-
YeH O4YeHb BbICOKMIA MOTOK
(> 10" vactuu/m®) penstu-
BUCTCKUX 3JIEKTPOHOB C
3Heprusmmn 6onblue 2 MaB.
Tekywee cocTosHUE
COJTHEYHOW  aKTUBHO-
CTW 1 ee MPOrHo3 Ha pyc-
CKOM 43blK€ MOXHO HanlTn
B uHTepHeTe (http://www.
izmiran.ru/services/saf/).
CTtpaHnua obHoBnseTcs
KaXabl NOHeOeNbHUK.

B.H. HIUIKOB
H3MUPAH,
Il PAH

cobpannsie B 2000-2008 rr.
(3emnsg u Becenennas, 2004,
Ne 4, c. 92; 2009, Ne 1, c. 34).
B pamkax sToro o63opa mo-
JyYeHH TIybokue nzobpaxe-
Hus 1/5 yacTu HeGa U CHSITHI
crexTpo Oonee yeM 900 ThIC.
rajgakTuk. s Toro, 4To0n!
COCTaBUTh KapThl TeMHOM Ma-
TepUH, YUeHbIe MPUMEHSIIN
MaTeMaTHYeCKUi aHanu3 Qa-
30BOT0 MPOCTPAHCTBA, BOC-
€O0311aB MEePBUYHBIEC YCIOBUS
B OnmxHe# vyactu BceneH-
HOH, onpeneneHHbie B 2015 T.
KapTbl 0XBaTBIBAIOT YU4aCTOK
CeBepHoro moJsymrapus Heba
pasmepoM 600 Mnk (cMm.
CTp. 2 00JIOXKH, BBEPXY).

XKypnan  "Journal of Cosmology
and Astroparticle Physics”,
26 uronsn 2017 e.

19



Hniopmauyus

Camas crapas
runepHoBas

B nmocienHue roapl acTpo-
HOMBI OTKPBIJIHU JECIATKHU
CBEPXbAPKUX CBEPXHOBBIX
(TMmepHOBBIX) Maccoil 0o-
nee 80 M., HO ceifyac yna-
JIOCh HAaWTU OAMH M3 CaMbIX
IpPEBHUX, SAPKUX U jAale-
KMX OT Hac MOAOOHBIX MpU-
MEpOB 3TOTO PEAKOTO THIa
3Be3n - DESISE2mIf B co-
3Be3nuu PeHMKca, pacioo-
>KEHHYI0 B HOpMaJbHOM Mac-
CUBHOI ranmakTuke B 10 Mipn
CB. JIeT OT Hac. B3pbIB 3TOM
CBEPXHOBOI COMPOBOXAAICS
IJIMHHBIMU raMMa-BcIiecka-
MU M TIOYTH B TPM pasza Mpe-
Bbiman sgpkocts 100 miupn
3Be3n Miaeunoro Ilytu; oH
MPOMU30IIeS TPUMEPHO Yepe3
3,5 mupa jger mocie boib-
IIOT0 B3pbIBa - B Ty 3IOXY
(cosmic high noon), korma
NOCTHUIJIAa MaKCuMyMa CKO-
pocTh 3B€31000pa3oBaHUs
Bo Bcenennoii. Kak u B ciy-
Yyae C OPpYTMMU CBEPXHO-
BbIMU 3TOTO0 THUIA, TPUPO-
lla BCMBIIIKK MMOKa HE sICHA:
B TOM YHMCJie HEU3BECTHO Ka-
Kue ¢Gusnyeckue IMpolec-
Cbl MOTJIM MIPUBECTU K CTOJb
MOUIHOW BCHBIIIKE (BbIAE-
Jnaach 2HEPrusi, MpPEBbI-
matomas 10° JIx). Vuensie
NnpeanojgaraloT, 4To TaKue
TUIIEPHOBBIE MOTYT BO3HHU-
KaTb B pe3yjbTaTe B3pbiBa
3Be3, OOTraThIX YrJepoaoM
U KUCIOpoaAoM, U GopMUpy-
IOLIMX MOCJEe CBOE CMEpPTU
5K30TUYECKUU TUIT HEUTPOH-
HBIX 3BE€3Jl - MATHUTAPHI.
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Cawmas ctapasi rmunepHoBas DES15E2mif (yka3aHa cTpesikoi)
B co3Be3amu derunkca, Haxoantcs B 10 Mapa CB. SIeT OT Hac.
CHumMok nony4eH 28 nekabpsi 2015 r. ¢ nomoLblo 4-m Tene-

ckona
po-Tonono (Yvan).

"bnaHko" mexamepukaHckori obcepBaTopun Cep-

CBepxbsapKasi CBEpXHOBAs
DESI15E2mlf aBnsieTcsa Heo-
OBIYHOM maXxe cCpeaud 3TOTO
TUIa 00beKTOB. BriepBbie oHa
Obla 3amevyeHa B 2015 r. Bo
BpeMs IPOBEICHUS TIyOOKO-
ro o63opa Heba Dark Energy
Survey (DES), BbIOJHEHHO-
IO C TIOMOIIBIO 4-M TEIECKO-
na obcepBatopuu Ceppo-To-
nono B Yunu. Ilocnenyromine
HaOJMIOMCHUS OIS HM3Mepe-
HUS PaCCTOSHUS W MOTyIe-
HUS TOIPOOHBIX CHMEKTPOB
CBEPXHOBOU OBLIN IpPOBEIE-
HBI C TTOMOIIBI0 MHOTOIIENE-
Boro crektporpada GEMINI
Ha 8-m teneckone GEMINI
SOUTH acTtpoHOMUYecKOit
obcepBaTopuu B Yunu.

I[peabigymue HabOmog€-
HUS TTOKa3alu, YTO 0OBITHO
TUIIEPHOBBIE pacCIojaraT-
cs B TaJlaKTHKaX HeOOIbIINX
MacC MJIM B KapJMKOBHIX Ia-
JJaKTHKaX, KOTOpHBIE, Kak
MpaBUIIO, 0O0CTHEHBI MeTaj-
JaMu (3JTeMEHTAMHU TsXelee

renust). OTO MOXeT OBITh
CBSI3aHO C TeM, YTO 3BE3MIHI
C MEHBIIUM cOIepXaHUEM
TSIKENBIX 2JIEMEHTOB MMEIOT
CKJIOHHOCTh HaKaIlJWBaTh
MaccCy W B3pHIBaThCA ¢ Oonee
BBICOKOW MHTEHCUBHOCTHIO,
YeM 3Be3Ibl C TMOBBIIICHHOMN
METaJUIMYHOCTHIO.

B uccnemoBaHuM TPYMIIBI
YYEHBIX IO PYKOBOICTBOM
Men-Yen Ilana (corpya-
Huk DES) Oblno mpenmono-
KeHO, 9TO Ta POIUTENbCKAS
raJjakThka, Tae HaXOIWT-
¢ DESI15E2mlif, HecMoTps
Ha CBOI0 MacCCHBHOCTb, MOT-
JJa B Ty paHHIOKW 3IOXY
elnie He yCIeTbh HAKOIMTh
B ceb¢ TOCTATOYHO MeTal-
JIOB, YTO M TIO3BOJIMJIO €W
dbopmMupOBaTh CBEPXBIPKUE
CBEPXHOBEHIE.

XKypnaan  "Monthly Notices
of the Royal Astronomical
Society”,

23 urona 2017e.
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ras
B CKOMJIEHUdAX rajaktTuk
paHHen BceneHHoW

MexayHapoaHas rpymnmna
YYEeHBIX BO TJlaBe C DIMCOH
Hobn u3 MaccauyyceTckoro
TEXHOJIOTUUECKOTO UHCTUTY -
Ta, BXOJsdllass B COOOIIECT-
Bo "Spitzer Adaptation of
the Red-sequence Cluster
Survey" (1crmoib30BaHuUE JaH-
HBIXKOCMMUYECKOi 00cepBaTo-
pun "Criutuep") A U3y4eHU sl
CKOIJIEHUMTaJlaKTUuKHaKpac-
HOIi cTanuu 1 6azupylomuiascs
B KanudopHuiickoM yHUBep-
curete B Pupepcaiine (CIIIA),
00beaMHMIIa pe3yabTaThl Ha-
O0eHUIA, TPOBEAEHHBIX
C MOMOIIbI0O HECKOJbKUX ca-
MbIX MOIIHBIX B MUpe Te-
neckomnoB (um. Keka, VLT,
ALMA) u Kocmuueckoii 00-
cepBaTopuun Xab61a, 4TOOBI
MCCIIEI0BATh MOJIEK YIS PHBI A
ra3. OHU ompeneauan ero Ko-
JuyecTBOo B 11 akcTpeMasb-
HO JaJieKuX rajlakTUKax paH-
Heit Beenennoii (02 <z < 1,4)
BO3pacToM okojo 10 miapx
JIET, BXOISIIUX B COCTAB TPEX
CKOTUJICHUI. DTO MO3BOJIUIIO
CPaBHMTbH CBOMCTBA M3YUEH-
HBIX UMM TaJakKTUK, BXOMS-
IIMX B COCTAaB CKOIIJIEHUH, CO
CBOMCTBAMM OJMHOYHBIX Ia-
JIaKTUK, UMEIOIIUX ONM3KKE
xapakTtepucTuku. K cBoemy
YIUBJIEHUIO, YYeHbIe OOHApY-
JKUJIU, 4TO B TaTaKTUKaX, BXO-
NSIIMX B COCTAB CKOTUJICHUM,
CONIEPKUTCS OOJIbIIE MOJIEKY-
JISIPHOTO Ta3a, YeM B OJMHOY-
HBIX rajakTukax. M3BecTHO,
YTO MPU €€ BXOXKIEHUU B CKO-
TJIeHUE CKOPOCTh 3Be31000pa-
30BaHUs B Heil yMEHbIIAeTCs,

Paspyluatowasicss cnvmpasbHas raaaktmka ¢ rnepemMbiykoun
"Apn” 188 "TonoBacTuk”, HaxoasLascs B co3Be3amm JpakoHa
Ha pacctosiHny 420 maH cB. neT. XBOCT raaakTuku rpoTsaHy/ -
cs Ha 280 TbiCc. CB. JIET, B HEM MHOIO SPKMX rosybbiX MaccuB-
HbIX 3Be3AHbIX ckorneHwid. "Apn” 188 ctonkHynace ¢ 6onee
KOMMaKkTHOWV ranakTuko, B pe3ynbtate ee otbpocusio 3a "lo-
nosactmnk” Ha 300 TeiCc. cB. €T (OHa BUAHEETCS CKBO3b Cru-
pasbHble pykaBa). Bo Bpemsi npoxoxaeHws ranaktuk MuMoO
Apyr apyra npuianBHbIe Cuibl BbiTaHyn n3 "Apn” 188 3Be3-
Jbl, ra3 v nbiib, 06pa3oBas XBOCT. CHUMOK rosy4eH B 2010 r.

KTX. doto NASA.

TaK KaK MPOMCXOJUT B3aUMO-
JNECTBME C MATEpUAIOM JpY-
TUX U TOPSIYUM MeEXTalaKTH-
yeckuM razom. Eciu ckopocTh
3B€31000pa30BaHUsl B BXO[SsI-
el B cocTaB CKOMJIEHUS Tra-
JIAaKTUKU MEHBIIE, YEM y OIU-
HOYHOM, TO MOYeMy B MEPBOMA
13 HUX Habswogaercss OoJjblie
Martepuasna ajis CO3laHus Ho-
BBIX 3BE311?

AcTpodusuku coobie-
CTBa MPEJIOXUIU HECKOJIbKO
BO3MOXHBIX O0BSICHEHUI TO-
JIYYEeHHBIX HaOJ01aTeIbHBIX
naHHbiX. Hanmpuwmep, Bo3nmei-
CTBUE TaJaKTUYECKOTO OKpYy-
K€HUS B CKOIJEHUU MOXET
M3MEHSATh CBOMCTBAa MOJIEKY-
JIIPHOTO Ta3a B TalakTHUKe, Jie-
Jlast ero MeHee MPUTOAHBIM IS

(bopmMupoBaHus 3Be31, UK XKe
nomnaslinas B CKOTJIEHUE rajak-
THUKA BJUSIET HA MOBBIIIEHHYIO
4YacToTy CJAMSHMN MeXHay ra-
JIaKTUKaMu B cKorjieHuu. He-
CMOTpSI Ha TO, YTO HOBOE MC-
cliefoBaHUe He aeT TOUHOTO
OTBETa Ha BOMPOC O MPUYU-
Hax MOBBILIEHHOTIO COAepXa-
HUS MOJIEKYJISIDHOTO ra3a B Ta-
JaKTHKaX, BXOAALIUX B COCTaB
CKOTIJIEHU#, TeM He MeHee,
B HEM MPUBOAATCSA Haubosee
TOYHBIE HA CETONHAIIHU IEHDb
NaHHbIE O KOJHMYECTBE MOJie-
KYJISIPHOTO Ta3a B TajlakTUKax
paHHe#l BceneHHOI.

XKypuan  "Astrophysical
Journal”,
2017. Vol. 844, No 1.
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Cuumok KTX
cnpsiTaBwencs
ranakTuku

Hecmortpst Ha orpomHYyio sip-
KOCThb CTMPajbHON TallakTHu-
K1 TmpoMexyTouHoro tuma [IC
342 (Caldwell 5) B co3Be3muu
XKupada, Haxomsmieiicss BOIU-
3M TaJaKTMUYeCKOro 3KBaTopa,
U3JIyueHUe OT Hee TOIIOoNIaeT-
Csl MEX3BE3HOM TBIIbIO M 3a-
TpyaHsieT ee HabOmoneHue. [lo
9TOW MPUUYMHE CIOXHO OTpe-
JIETUTh TOYHOE PACCTOSIHUE JIO
Hee: oT 7 mo 11 MuIH CB. JeT.

"Yanpgpa":
cuMmOunoTuyeckas 3eesna

3Be3na R Bononest BunHa He-
BOOPYXEHHBIM TJIa30M M [aB-
HO M3BECTHA KakK MepeMeHHas,
ee KpuBas 0jecka cBoeoOpasHa:
SIBHO TOMUHUPYET KpuBas Oe-
CKa KpacHOTO TUTaHTa (moJrore-
puoanueckas nepeMeHHas TUma
Mupsi, o Kura) ¢ ee 387-mHeB-
HBIM TIEPUOJOM U aMIUIUTYAOM
6onee 4". IlyabcupyeT riaBHBII
KOMTIaHbOH - KPACHBII TMTaHT
(MupHaa), OH U3MEHSIET CBOIO SIp-
Kocth B 250 pa3, B OTAMYME OT
ero 0es1oro KapJuka, KOTOpblil He
mynbcupyeT. bonee TiarenabHoe
U3y4eHMEe TOKa3bIBAET, YTO SIU-
30[IMYECKOE CHUKEHME AMTLITUTY -
Ibl SIPKOCTH MTPOU3OLILIO MEXIY
1928 u 1934 rr., 1974 n 1983 1r.,
TO €CTb JAJUTETbHOCTh 3aTMEHUS
cocrasnsietr okono 8§ ser. Cre-
Jyloliee 3aTMEHUE OXMIAeTCs
B 2018 T. 1 3aKoHUUTCS B 2026 T.
OTKJIOHEHUS OT HOPMAaJbHOU
KpUBOIi 0jiecka MUPUIBI 00BsIC-
HSIETCS Pe3yJIbTaTOM JBUKCHUS
0eJIoro Kapauka.

Ha ocHoBe CHUMKOB, BBITION-
HEHHBIX B BUAMMOM U PEHTTe-
HOBCKOM JMama3oHax, Moiy-
yeHHbIX KTX u xocMuueckoit
obcepBaropueii "Yanmpa", He-
JIaBHO COCTaBJIEHO M300paxe-
uue R Bomomes (cm. ctp. 3 00-
JIOKKH, BBEPXY).
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Hosoiit chumoxk Kocmuuecko-
ro Teixeckomna Xa00ja 3arme-
YaTyien TOJbKO ILEHTPaJbHYIO
YacTh rajakTuku (cM. ctp. 4
00JI0XKM), CHpPSITaBIIyIOCS
B KJy0ax mbuieBOro obyiaka ra-
JIAKTUYECKOTO THMCKA, MO3TOMY
OHa mojy4ymia Ha3BaHue "CKpbI-
tas rajgaktuka' (Hidden Galaxy).
lanakTika oueHb aKTMBHA: Ha
9TO yKa3bIlBaeT MHOTO0Opasme
I[BETOB TOPSYMX OONacTeil 3Be3-
nooOpa3oBaHus (OeIblil U TONIY-
0011 11BeTa) 1 OOJIee IIPOXIIATHBIX
PETHOHOB MOHM3WUPOBAHHOTO BO-
Jopona (KpacHBIH IIBET), a TAaKKe

R Bomones xmaccuduumpy-
eTcsd KaK cuMOMoTHYecKas me-
peMeHHas U HaXOAMTCS Ha pac-
CTOSIHUU 0Koyio 650 cB. JeT oT
Hac - 9T0 OaMxXaiirasg K 3eM-
Jie 3Be3fa MoA00HOro THUTA.
CumbuoTnyeckas CHCTEMa -
HeOONBIION KJIacC MBOMHBIX
3B€3/1: XOJOAHOTO KpacHo-
ro TUTaHTa ¥ Majoil ropsyei
3Be31bl. CrieKTpbl CUMOUOTH-
YeCKMX 3B€31 TMOKa3bIBAIOT,
YTO CYIIECTBYIOT TpU 00JACTH,
KOTOpbIe MCIycKaloT U3Jyye-
Hue. [lepBble nBe: 3BE3MHBIE
KOMITOHEHTHI BbICOKOW MOHU-
3anuu (Hampumep FeVIII),
a TpeThd - TymMaHHocTh (OIII,
Nelll), oxBaTeIBaroImast 3Be3M-
Hyl0 mapy. KpacHbIif TuraHr
pa3ayT HACTOJbKO, 4YTO €ro
BHEIIHSS aTMocdepa yreka-
€T B NIPOCTPAHCTBO, YHOCUMAs
MOIIHBIM 3BE3IHBIM BETPOM.
KpacHpit ruraHt BBIOpAcHI-
BaeT B OKpYXawIIylo cpeny
0osbIIOE KOJMYECTBO BOMAO-
pona, paBHOe MO Macce 3eM-
sie. benblit KapJauK ¥ akKKpeuu-
OHHBIM AUCK BOKPYT TINIaBHOM
3BE3ABl OKPYXEHBl OOJNbIIUM
TeMHBIM o6jakoMm. [a3oBasg
000J104Ka TOJHOCTHIO 3aroj-
HseT nojocth Pomia, u depes
Touky Jlarpanxa mnepeTeka-
eT Ha Oenblil Kapiauk, KOTO-
pBIil BMecTe ¢ IMCKOM U o0na-
KOM IBUMXYTCS IO 44-1eTHeit

TEeMHBIE MTOJOCH HEMPO3payHOi
TIBLITN, OKPYXKAIIUXAPKOE SAPO.
T'a3ombLTeBbIe KApPMaHBI COCPENIO-
TOYEHBI B €¢ pyKaBaX. Bo3mox-
Ho, HemaBHO IC 342 mepeHecna
BCITBIIIKY 3Be31000pa30BaHU-
9TO 3aMETHO IO HarpeBy OKpY-
3KaroIei MOMOJIbIE 3BE3 bl TBLITHL
lamaxTuka mocTatoyHo 6JIM3-
Ka K HaM, 4YTOOBl BHOCHUTH Tpa-
BUTALIMOHHBIA BKJIAI B Pa3BU-
Tie MeCTHOM TPYIIIBI TaakKTHK
1 Mieunoro Ilyru.

Ilpecc-peauz  NASA,
7 uiona 2017 e.

opOuTe BOKpYT LIEHTpa Macc
cucteMbl. B Bugumoe usnyue-
HME TBOWHOW CUCTEMBI OCHOB-
HOI1 "BKJIaA" BHOCUT KPaCHBI
ruradT. OmHaKO BEIIECTBO U3
MPOTSIKEHHOW 000T0YKM THU-
TAHTCKOW XOJOZHOU 3BE3[bI
moJ, NeficTBMEM TpaBUTALUU
nmagaeT Ha MaJeHbKMUHN TUIOT-
HBIM O€NBIii KapiaHMK, BBI3HI-
Basi TEPMOSIAEPHBIM B3PHIB,
B pe3yJbTaTe BEIIECTBO BbI-
OpacbiBaeTcsl B KOCMUUYECKOE
MPOCTPAHCTBO.

Y Genmoro Kapimka TemIie-
paTypa Ha MOBEPXHOCTHM paBHa
20 000 K, y xpacHOTO THTaH-
Ta (mepeMeHHOI) - okojo 3000
K. Kpome Toro, Genbrii Kap-
JINK HEMHOTO MEHEe MaCcCUBEH
YeM ero KOMIaHbOH, HO OoJee
KOMTIAKTEH; €ro ToJie TSIroTe-
HUS CUJTbHEE KPACHOTO T'MTaH-
ta. [lyabcupyromuit KpacHBII
TUTAaHT MOCTENMEHHO cOpachiBa-
€T CBOI0 00O0JIOYKY, ITOCKOJEBKY)
BHENIHUE CJIOM 3BE3Ibl Clado
CBSI3aHBI C IIEHTPAIbHBIM TOpPSi-
YUM U OYEHB TUIOTHBIM SPOM
AKKpe1us BelecTBa mpuBeaeT
K HAaKOTJIEHWIO BElIeCcTBa HA
MOBEPXHOCTH 0EJI0Tro Kapauka,
B pe3yJibTaTe Yero yepe3 coT-
HY MUJUTMOHOB JIET MPOU30MIET
B3pbIB HOBOI MJIM CBEPXHOBOM
3BE3/Ib.

IlIpecc-peauz NASA,
6 urons 2017 2.



Kak Bo3Hukna
CTPYKTypa Hawen
FanakTukm

I'pynma actpoHOMOB YHU-
Bepcuteta Kenrykku (CIIA)
Bo riaBe ¢ Jlebopoit Deprio-
COH, ucnoJb3ys nanHsie Cro-
yHOBcKOro 1udposoro 0630-
pa Heba (3emist u BeceneHHas,
2004, Ne 4, c. 92; 2009, Ne 1,
¢. 34), npoaHaIM3MpPOBaNU MPO-
CTPAHCTBEHHOE pacrpereseHue

TemHaqa 3anoxa
BceneHHon

ACTpOHOMBI OOHAapyXHU-
JM, 4yTO HeboNbIIME Tranak-
TUKHU C aKTUBHBIM 3Be3/10-
00pazoBaHKUeM OBLIM HIUPOKO
pacnpocTpaHeHbl Bo BeeneH-
Hoil uepe3 800 MJH JeT mocie
boabioro B3peiBa. Camble
nepBbie raJlakKTUKM, OCBElaB-
1ive 1 MoHU30BaBIKe BeeneH-
HY10, cHOPMUPOBATUCH B elle
0ojiee paHHIOKW 3IOXY, KOTja
et Ob10 Bcero 300 Thic. JeT
1 OHa OblJa CBETOHETIPOHMUIIA-
ema; ele He chopMUPOBATUCH
3Be3/bl U TaJaKTUKH, U €€ Ha-
MOJIHSAJ TUIIb HEUTPATbHBIIA
razoo6pasHbiii Bomopon. B ka-
KOIi-To MOMEHT BO BceneHHoit
MOSIBUJMCH MEPBbIE TalaKTH -
KW, UX MOIIHOE M3JydyeHUe
MOHU3UPOBATO OKPECTHOCTH,
HaToJHEHHbIE Ta30M MeXra-
JAKTUYECKOTO MPOCTPAHCTBA,
OCBeIlasi MUX CBOUM CBETOM
u npeodpaxas BeceneHHyI0.

Korna npousonnia noHnsa-
nus Hauei FanakTuKy - enre
Heu3BecTHO. B HoBoM uccreno-
BaHUU MPUOIU3UTHCS K pelie-
HUIO 3TOM MPOBJIEMBI Y€ HbBIM
MOMOTJIM HA0TI0 1€ HUSI HEOOIb-
IIMX rajJakTukK fnanekoil Bece-
JIEHHOU ¢ aKTUBHBIM 3Be3M0-
obpazoBaHueM. OHU U3YUUITU
MOMYASLKIO U323 HeOOMbINUX

3,6 MJTH 3Be31 U OOHapYXWUIU
B TaJlaKTU4eCKOM JUCKE acCUM-
METPUYHBIE BOJHBI - CIEIbI
NPEBHUX CTOJKHOBEHWH C ra-
JNaKTUKaMU (He HCKIIYEHO
BO3MOXHOE B3auMoOJeiicTBUE
C KapJauKOBOW TajlaKTUKOM
Crpenelnl - cnyTHUKOM Moieu-
Horo Ilytu, mnpowusomeniee
npuMepHo 850 MIIH JleT Hazan).
Taxue CTOJNKHOBEHUS MOIJIHU

NPUBECTU K BO3SHUKHOBCHHIO
ACUMMETPUU B TaJIaKTUYECKOM

nucke Miueunoro Ilytu. B mio-
CKOCTHM TaJaKTU4ecKOro AMcKa
U TIEPIECHAUKYJISAPHOM el 1Io-
CKOCTU OBIIM HaWIEeHBl HEOH-
HOPOJHOCTH, HATTOMUHAIOIKE
BOJIHBI, KOTOpPBIE, IO MHEHMUIO
aBTOPOB, CHITPAJU PELIAOUIYIO
pOJIb B CO3AaHUM HBIHELIHEN
CTPYKTYpHI Hamei ['anakTuku.

"Astrophysical
Journal”,
2017. Vol. 844, Ne 1.

Kypnan

Y4acTok Heba, oxBaTbiBalOLMiA 2 KBaapaTHbIX rpagyca. 34ech
HaxoasTcs KapJsMKOBbIE ranakTuku C akTMBHLIM 3Be34000pa-
30BaHNEM, OHUW MEPBbIMY BO3HMKAN Yyepe3 800 miH net rocsae
Bonblioro B3pbiBa (BblAeAeHbl HEOObLIMMIN KBaapaTamu). Bo
Bpe3kax-KpPYrnHble n300paxeHns 2 KpyrnHbIX n3 23 ranaktuk,
B KDYXKax -UCTOYHUKM M3NydeHuns: paamepom 5". Porto Zhen-Ya
Zheng (SHAO), Junxian Wang (USTC).

rajakTuk BozpactoM 800 MIIH
JIeT, PACIOJOXEHHBIX Ha Kpac-
HOM CMEIIEHUHU Z = 7, ¥ BBIsIC-
HMJIM, YTO CIIEKTPH HEKOTO-
PBIX U3 HUX HMEIOT DPa3HYIo
MHTEHCUBHOCTh. DTO O3Haya-
€T, 9YTO BO BpeMs 00pa3oBaHHUs
OIHUX TaNaKTUK elle TPUCYT-
CTBOBaNHU obaka HEeUTpaTbHO-
T0 BOXOPOZAa; B TO BpeMs, KakK
B OKPECTHOCTSIX APYTUX Tra3

yXe ObUT MoHM30BaH. Cieno-
BaTeJIbHO, BceleHHass K 3To-
My BpEeMEHU OblTa MOHM30Ba-
Ha Wb YaCTUYHO, a 3HAYWT,
TIePBBIC TATAKTUKY ITOSIBUTMCH
mexay 300 muH et u 1 mippa
Jet mocie bonbimoro B3phIBa.

"Astrophysical
Journal”,
2017, Vol. 843, \e 2.

Kypnan
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CocTtaB 3Be3p,
B Kap/IMKOBOW ranaktuke

MexnyHaponHas TpyMl-
na acTPOHOMOB TIIATEIbHO
u3Mepusa XMMUYECKUUN co-
craB 158 KpacHBIX TUTAHTOB,
pacIoJOXKEeHHBIX B CIYTHUKE
Hamed lanakTUKM - Kapjiu-
KOBOW BJITUIITUYECKOU MeT-
Jneobpa3Hoi ramakTuke CTpe-
nenr (SagDEG) nmameTrpom
10 TBIC. CB. JIeT, HaXonsIIei-
cs B 88 ThIC. CB. JIeT OT Hac.
BzaumopeiicTBue ee ¢ Hallen
l'anakTUKON MPUBOAUT K 00-
pPa30BaHUI0 MAaCCHUBHBIX IpHU-
JUBHBIX XBOCTOB, OOHapy-
XXKEHHBIX B rajo MieyHoro

3aMbIKarOLIH i
L+ TIPWIMBHOM ra3

Ilytu. 3Be3np1, HaXOmAIINECS
B gnpe ramaktuku Crpenelr,
omarogaps cBoelt OJIM30CTU
K HaM TIpeACTaBIISIOT c000ii
MMPEeBOCXOMHBIC LIEJIH IS UC-
CcJIeMOBaHUIN METOIOM CIIeK-
TPOCKONUHU BBICOKOTO pa3s-
peleHus C MOMOIIbIO 2,5-M
HWHGpPaKpacHOTo TeleckKoma
obcepBaTopuu Anauu-ITofHT
(CIIIA) B paMKax 3KCIIEpH-
menta "APOGEE".

B xome wuccrmemoBaHUS
OIpEeNeIeHO CcoaepXaHHUe
16 XMMHUYECKHMX DIEMEHTOB
(yrmepona, a3ora, KHMCJIOPOIa,
HaTpHsI, MarHus, aJIOMUHUS,
KpeMHUs, ¢docdopa, Kanwusd,
KaJdbIlWs, BaHamWs, XpoMa,
MapraHiia, xejae3a, KobajabTa

W HUKEJS) B KPYIHOU Tpyn
e 3Be3[ TaTaKTUKH, OHO IO
Ka3aJo X MaJIbli MPOIEHT
DT0 yKa3plBaeT Ha TO, YTO
OoJTbIIas YacTh 3BE3M MOCHTEN
HUX MOKOJEeHUN B ralaKTUK
Crpenell ¢ MeTaJTIUIHOCTHIO
(Fe/H) Bwime -0,8 dopmupo
BaJIach 13 raza, KOTOPBIA OBLI
B 3HAUYMTEJIbHO MEHBIIIEH CTe-
MeHu "3arps3HeH" B3pHIBa
Mu cBepxHoBbIX Il Tuma, nmo
CpPaBHEHMIO C Ta3oM, U3 KO
TOPOTO GOPMUPOBATINCH 3BE3-
OBl AVMCKa W Oanmxa Hamei
lanaktuku.

Hnmepnem-caiim

"Acmponvroc”
18 urona 20172

BHemmHuii -
NPUJIMBHOW raj3

ConHile

Juck Mueunoro Ilytu

L

e

HanpapieHue IBUKEHHUS

po ranaktuku Ctpenen

Cxema pacrosioxeHusi B ripoctpaHctee MneyHoro [Mytu n netieobpa3Holi kap/iMKOBOW ra-

naktukn Crtpened.
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WU3yyeHne
HEWUTPOHHbIX 3Be3n

3 uronHg 2017 r. ¢ xoc-
Moapoma KaHaBepanm 3a-
nyumeH rpy3oBoit KK
"Iparos-11" (CRS-11), no-
crauBmuit Ha MKC 1o mpo-
rpamme NASA HayuyHBH I
npuoop "NICER" (Neutron
star Interior Composition
Explorer - uccienoBarenb
BHYTPEHHETO cocTaBa Hel-
TPOHHBIX 3BE3J) Maccoi
372 kr. Ilocie CTBHIKOBKU
5 nroHg Kopabis "dparon-I1"
COCTaHIMeaMepUKaHCKUE
ACTPOHABTH YCTAHOBUJIHM
WHCTPYMEHT Ha TPaHCIOP-
THO-CKJIa[ICKYIO MIaThopMy
ELC-2, a 3arem, 17 uiong,
€ro BBIHECIM Ha BHEIIHIOIO
noBepxHocTb MKC. Cpok
ocHoBHOI Muccuu "NICER"

HHcTpyMeHT
OTCYETa BPEMEHH __

PEHTIeHOBCKOTO

H3JTyueHus

Kawmepa cnexenus
3a 3Be3/1aMH
BIoK 2neKTpOHUKH
W KapAaHHbIA noasec £
YIpaBJIEHUs 3JEKTPOHUKON
Papuarop
Brok ynpasnenus

Inara ananrepa

ynpaBieHus
HHCTPYMEHTOM

Mecra kpennenus

paccuuTaH Ha 18 Mecsues,
3ateM mpubop OyneT Bo3Bpa-
IIeH Ha 3eMJIlo.

C mnomompio "NICER"
MJIAHUPYETCS BBIMOJTHUTH
HECKOJbKO 3KCIMEPUMEH-
ToB. [lepBBIil - M3MEPUTH
IMHAMUKY HHTEHCUBHO-
CTH PEHTIEHOBCKOTO M3Jy-
YeHUs MyJNbCapoB U €ro Ie-
PUOAMYHOCTh, OHa MOMOXET
YYCHBIM TOHSATH MOBEICHUE
YacTHI] B CBEPXILIOTHOM Be-
HIeCTBE M IMPUPONY CaMOM
cTabunbHoit GopMbl MaTe-
puH, Haxomslleics TIy00Ko
BHYTPU HEUTPOHHBIX 3BE3.
Bropoii - 3aperucTpupoBaTh
CBETUMOCTb IYJbCAPOB, BHI-
3BAHHYI0 UX COOCTBEHHOI
IrpaBUTALME, MCKPUBISIIO-
Ieid MPOCTPaHCTBO-BpEMS.
N3yyeHue Takux HCKaxe-
HUM TOJXKHO TTOMOYB ¢ 0O0JIb-
IO TOYHOCTHIO M3MEDPHUTH

paguychl U Maccy HEHTpOH-
HBIX 3Be3[ U y3HATh, KAKOBBI
OTpaHUYEHUS, He Halolue
HEUTpOHHOU 3Be3/e MpeBpa-
TUTHCSI B UEPHYIO ABIPY. DTO
0COOEHHO aKTYyaJIbHO ISl CU-
CTeM IBOMHBIX 3Be3n. B Ta-
KMX Mapax HeHTpOHHas 3Be3-
Ia TIOCTENeHHO BBITSATHBAET
BELIECTBO U3 MEHEe MacCHUB-
HOM 3B€3ABl U TEM CaMbIM
yBeJIMUYUBaeT COOCTBEHHYIO
Maccy, MOoCTeNneHHo Mpubu-
Xasich K KPUTUYECKOMY T10-
pory, Tocje KOTOPOro 3Be3-
Ja TpeBpaniaeTcsd B YepHYIO
IBIPY.

Bropoit sKkcmepuMeHT
"SEXTANT" (Station Explo-
rer for X-ray Timing and Navi-
gation Technology - cratuye-
CKUe MCClIeN0BaHUs BPEMEHU
MyJbCallMii pEHTTeHOBCKOTO
U3IYYeHUS U HaBUTALMOHHAS
TEXHOJIOTHS), IEMOHCTPUPYIO-

CosHLE3alHTHbIE YKPaHbl, TEPMHYECKas MUIEHKa
~ U 56 KOHLIEHTPaTOPOB PEHTIEHOBCKHX Jy4ei

MauToMH

Brok

TpH 3amycke

Jemndepst
raueHus
konebaHuii

56 dokanbHbIX
nI0CcKoCTe

Antenna GPS

Panuarop
TEPMOPEryIMPOBAHUS

[TosoporHas
—— MauTa B Tpex
MIOCKOCTAX

Cxema npnbopa "NICER" ¢ 0603Ha4YeHueM AaTtynkoB n 60pToBbix cucteM. PucyHok NASA,

GSFC.
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Mpubop "NICER" Ha nnat¢opme ELC-2, yCTaHOBNIEHHbIA Ha
BHelLlHew noBepxHocT MKC. ®oto NASA.

U BO3MOXHOCTUMHHOBAIU -
OHHOI'0 METOJIa KOCMUYECKOM
HaBUTAallUM, OCHOBAHHOTO
Ha WCTOJb30BAHUM TYJIbCa-
poB B KauecTBe "MaskoB". Ha
3eMjie pEeHTTeHOBCKME JIy4YU
BUIHBI KaK BCITBIIIKH U3JTyYe-
HUS B AMAMa30He OT CEKYHI
0 MUJIJIUCEKYH] B 3aBUCHU-
MOCTH OT TOTO, HaCKOJbKO
OBICTPO BpalIaeTcsl Mmyabcap.
I[TocKONABKY 3TU MyJdbCallMU
MpeaCcKa3yeMbl, MX MOXHO UC-
MOJIb30BaTh B KauyecTBe "He-
OecHbIX yacoB", obOecrieunBast
BBICOKOTOYHOE BpeMs B CH-
creme GPS nng cBepxTouHo-
ro OMpeaeseHus TOJOXEHUS
MKC Ha op6ute. UzyueHue
HEUTPOHHBIX 3BE3J MOMOXET
acTpodusukam Jiydylie Opu-
€HTUPOBATbCS B TraJlaKTUKE:

26

MyJabcapbl CHyXaT MasKaMu
NI U3MEPEHUsT PACCTOSTHUS
IO IPYTUX 00bEeKTOB. DTa CHU-
cTeMa JacT BO3MOXHOCTh TMO-
JlyyaTh 0Oosiee TOUHbIE JaHHbIE
0 pacroJioXeHUu OODbEeKTOB,
B CPAaBHEHUU C HBIHE UCIOJb-
3yeMbIMU. DKMITaXn MeXIIa-
HETHBIX 3Kkcneaununit 1 AMC,
OCHAllleHHbIe TAKUM HaBUTa-
IIMOHHBIM YCTPOWCTBOM, MO-
IYT CaMOCTOSITeJIbHO BBIUMC-
JIUTh CBOE MECTOIOJIOXEHUE
u He 3aBucetb ot LIVII.
TpeTuit 3KCrepuMeHT-/e-
MOHCTpalusl Tepeaadyu JaH-
HBIX C MOMOUIbIO PEHTTEHOB-
CKUX JIy4yei: OHa IMO3BOJISET
nepenaBaTh TUTaOUThI JaHHBIX
B CEKYHIly Ha MEXIUIaHETHbBIE
paccTosiHUS, a Takxe obecrie-
YUBATh CBEPXCKOPOCTHYIO

CBSI3b C TUNEP3BYKOBBIMHU
TPAHCTIOPTHBIMU CPEACTBAMU
M KOCMUYECKUMU arnmapaTaMu

B uectp 50-neTust OTKpHI-
THUS TIepBOro mnysabcapa (3em-
g v Beenennasa, 1971, Ne |
natyuku "NICER" cHavana
OBLTM HAMPaBJICHBI B CTOPOHY
myabcapa PSR B1919+21, na
XOJsIerocs B co3pe3nuu Jin-
CUYKH. YUeHble NIAaHUPYIOT
MOJIYYUTh TIepBble HayYHBIE
pe3ynbTaThl B KoHIe 2017 T.

UYepe3d HECKOJBKO MHEH
3KCcTJyaTaluu Tmpubopa:
ObLTM M3MEPEHBl YXe CBbI-
me 40 HeOeCHBIX 00BEK-
TOB C II€JbI0 KaauOpPOBKU
nHctpymeHnrta XTI (X-ray
Timing Instrument - npu-
60p BpEMEHHOTO OTcYeTa
PEHTTEHOBCKOTO U3JyYeHUS
1 BCIIOMOTATeNbHOM KaMe-
PBI JJIsl CIEXEHUS 3a 3Be3-
namu. YcrpoiictBo MXS
(Goddard's Modulated X-ray
Source - roggapaOBCKUI
HCTOYHMK MOIYTUPOBAHUS
PEHTreHOBCKUX JIyueit), co3-
naHHblii B LleHTpe KOocMH-
yeckux moiyietoB uM. P. T'on-
napna NASA, reHepupyet
u3JaydyeHue ¢ ObICTPO MEHS -
Ioleiicss MHTEHCUBHOCTBIO,
BKJIIOUASICh U BBHIKJIIOYASACH
MHOTO pa3 B CeKyHAy, s
TOTO, YTOOBI UMUTHPOBATH
HampuMmep, MyJbCalluu Heil
TPOHHOM 3BE3MBbI.

Ilpecc-peauz  NASA
18 urons 20172



Hropopmauyus

Kan-BaTtTucTtT JIaitamMmoep

(K 300-JIETUIO CO AHS PO>KAEHWVIS)

XXan Batuct Jlepon Janambep (L'Anam-
6ep; Jean Batiste le Rond D'Alembert 1717-
1783) - dpaHuysckmin drnocod-sHUMKIO-
negucT, MaTteMaTuK, MeExXaHnK, aCTPOHOM,
uneH Mapmxckon akagemMumn Hayk (c 1765 r.),
aabloHKT Mapukekon akagemun (¢ 1742 r.),
yneH ®paHuy3ackoin akagemun ¢ 1754 r., no-
YETHbIM MHOCTPAHHLINA 4YneH bepnuHckon
akagemMum Hayk (c 1746 r.) n MNeTtepOyprckon
akagemumn Hayk (c 1764 r.). Janambep 6bin
OOHUM N3 CaMbIX OPUIMHANIbHBIX YYEHbIX
nnpoceetTutenen XVIll B.

B 1751 r. Janambep BMecTe C BENUKUM
dunocodom u nucarenem Aenn Auva-
PO MPUCTYNUA K M3OaHuio "OHUMKNO-
neamm Hayk, MCKYCCTB U pemecen”, Ko-
Topas ctana 3HameHeM ¢dpaHLy3CKOro
lMpoceeLleHns 1 Nonoxwuna Havano -
POKOMY PasBUTUIO 3HLUMKIIONEANYECKNX
3HaHU B Mupe. Janambep Obin Hay4HbIM
pPenakTopoM 3HUMKIONeoun, nucan ons
Hee cTaTbu MO MatemaTtuke, GU3nke, Me-
XaHVKe, aCTPOHOMUU, MY3bIKE, PENUrnN,
topucnpyaeHumn. OH HanmMcan NporpamMm-
HYIO BCTYMNUTENbHYIO CTaTbiO-PpUnocod-
CKUN MaHUMECT SHUUKIIONEANCTOB, B KO-
TOPOM CUCTEMHO U3NIOXWT CBOE Hay4yHOEe
MMPOBO33PEHME.

Hanbonee naBecTtHbili Tpya Janambe-
pa-"TpakTtaT o guHamuke" (1743); B HEM
OH BriepBble cdopmynmpoBan obuime
npaBuia COCTaB/IEHNS U peLleHns and-
depeHunanbHbIX YPaBHEHUN OBUXEHUS
MobbIX MaTepuanbHbIX CUCTEM, onupa-
SICb HA NPEOJIOXEHHbI UM BaXXHEMLWn
NPUHUMN MeXaHUKN-npuHumn Janambe-
pa. OTOT NPUHLMN Aasan onucaHne OBu-
XXEHUS U paBHOBECUS XuakocTen (1744),

© IMongkosa EH., Xonmesunkos K.B.

a Takxe MO3BOMSAN MUCCNefoBaTb MPUYN-
Hbl BO3HMKHOBEHUSI TYPOYNIEHTHLIX Be-
TpoB B aTtmocdepe 3emnu (1747).
NcecneposaHna Janambepa no Teopun
onddepeHumanbHbiX YpaBHEHUIN ner-
NI B OCHOBY MaTemMaTunyeckom dusnku.
B memyape (3anunckax) o konebaHum cTpy-
Hbl (1747) oH BnepBble B dn3uke chop-
My/IMpOBasl BOSIHOBOE ypaBHEHME U pan
MeTon ero peweHuda. B Tpyae no conpo-
TUBNEHUIO Xunakocten (1752) puddeper-
unanbHble YPaBHEHUSA TUOPOMEXAHUKU

Xan-batuct Janambep. NopTpeT XyaoxHu-
ka M.-K. ne Jlatypa, 1836 .
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XK.-b. [lanambep. [lopTpeTr XyaoXHuKa
Jl. Toke, 1856 .

BrepBble OblNM npeacTaBneHsbl B dopme
nons. BaxHble pe3dynbTaTbl OH NOSy4Yn
1 B anredpe, 1 B TEOpUU PSaOB.

Pa6oTtbl Janambepa no HebecHon me-
XaHMKe BMecCTe C TpydamMu ero coBpe-
MeHHuKoB A.-K. Knepo n J1. Qrinepa 3a-
noxunn GyHOaMeHT Hayku O ABUXEHUMU
HebecCHbIX Ten nog, AeNCTBUEM Cun Ts-
roTEHWUs1; OH caenan nepsble Warn B Co3-
[aHUM TEOPUM BO3MYLLLEHHOIO ABUXEHUS
nnavet. B 1747-1756 rT. y4YeHbIi 3aHU-
Masncs Teopuen asuxeHus JlyHbl, cocTta-
BMB ee Tabnuubl. B 1749 r. oH BnepBble
NMOCTPOW COrNacoBaHHYIO C TOYHOCTbIO
HabGNIOAEHN TEOPUIO MPELECCUM N HYTa-
LMK 3€MHOW OCU NoA, LENCTBUEM NPUTSH-
XEHNS JTyHbl.

XXan-batucTt JlepoH Janambep poauvn-
cs 16 Hos6ps 1717 r. 1 ObiN NOABPOLLEH
Ha cTyneHun uepkBu CeaTtoro >KaHa-ba-
Tncta (MoanHa Kpectutensa) Kpyrnoro
(St. Jean le Rond). HasBaHue "kpyrnbiin”
OTHOCWUJIOCb K apXUTEKTYPHOMY OONUKY
uepksn Ce. MoaHHa. XXaH 6bin BHeEOpay-
HbIM CbIHOM apMCTOKpPaTOB-reHepana oT
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apTunnepun dununna JeTyla u MOAHOM
nucartenbHuubl KnognH ne TaHCeH, xo0-
3MKN OAHOrO N3 NONYASPHbLIX UHTENNEK-
TyanbHbIX canoHoB [Mapwxa. lMonnunsa
nopo6pana mnageHua, ero NoOMecTuIm
Ha BOCMUTaHME B NPUEMHYIO CEMbIO pa-
6o4nx-cTekonbLWmMKoB Pycco; npnemHas
MaTb 1 gana emy ums >KaH-JlepoH. OgHa-
KO MO NPOLLUECTBUN YETLIPEX JIET OTELL NPU-
exan B Napux 1 pasbickan CbiHa, B35IB Ha
cebs pacxodbl NO ero BOCMUTaHWUIO; OTeL,
ymep, korga manbymky oei1o 10 nert. lMo-
cne cmepTtn [eTtywa 3aboTbl 0 XKaHe ner-
JIN Ha nneyn ceMbk [eTyll, B 4HaCTHOCTH, -
ero gefa, KOTopbli MOMECTUN Manbynka
B 3HameHuUTbI Konnex Masapuu (College
de Quatre Nations). 3gecb >)KaH no npocb-
6e pepa nonydun GamMunnio ¢ TUTYNbLHOM
OBOPSIHCKOW npucTtaskon D'.

Mo okoH4YaHWM Konnexa >KaH BepHyn-
CS1 K CBOMM MPUEMHbIM POAUTENSIM, KOTO-
pbIX OH 06U, yBaxas Tpyn 1 NpPocTo-
Ty ux Xu3Hn. Monogor yenosek pabdortan
B Bubnunotekax, nocewan sacegaHma MNa-
PWXCKOM akageMunn Hayk; yBnekasncs ma-
TEMaTMKOW, n3yyas ee caMOCTOSATENbHO,
Euwie B konnexe, roe npouBeTanm ryma-
HUTapHbIE HayKW, y4UTesnb MaTtemMaTuKu
KapoH cymen npuButb XaHy mHTEpEC
K MareMaTtuke N eCTeCTBEHHbIM HaykaMm.
B 1739-1740 rr. oH npencrtaBun B aka-
OEMUIO ABA COYMHEHUS: MO rmapomexa-
HUKE N MO WUHTErpasibHOMY MCYUCSIEHUIO,
nocne 4yero cnocoBHOro tHoLWwy n3bpanu
aabloOHKTOM [apmckon akagemMmmn Hayk,

K cepenuHe XVIII B. Obinn 3anoxeHsbl
NPUHUMNMANbHBbIE OCHOBbLI ANMHAMUKN Ma-
TepuasnbHOM TOYKW, OUHAMUKU TBEPAOro
Tena v rmgpomMexaHnkm. BosHukm HoBble
acnekTbl 3ajay-Takue, Kak AnHamMumka
COYJIEHEHHbIX CUCTEM U MEXAHN3MOB, He-
obxoammasi B pa3BUTMN NPOMBbILLSIEHHO-
CTV 1 pemecen. B peweHnn nogobHbIX
3apa4y pabotbl Janambepa HeoXunaaH-
HO Npuobpenu NpukNagHoOe 3Ha4YeHue.
970, B NEpBYl o4vepedb, OTHOCUIIOCH
K ero TpakTtaty "AuHamuka” (Traite de
Dynamique), ony6nukoBaHHOMY B 1743 .
(pycckuii nepesop, 1950 r.). Yepes Tpu
roga danambep 6bin npemupoBaH bep-
JINHCKON akageMmnen Hayk 3a COYMHEHNE



3aanue lNapuxckoii akagemmn Hayk.

"PasmMbilneHrne o0 npuyMHe BeETPOB”.
B Tom xe 1746 r. oH Obl1 €QuHOrNacHo,
©e3 TaHOro roflocoBaHus, n3bpaH Ha 3a-
cepaHnn bepnuHckom akageMmmun Hayk ee
NOYETHBIM MHOCTPAHHLIM HYJIEHOM.

BaxHenwnm AOCTUXEHUEM YYEHOrO
B MexaHuKe okasanca npuHumn Janam-
6epa, KOTOpbIA JIer B OCHOBY KMHETOCTA-
Tvkn. Peub npoet 06 ngee Takown 3anucu
YPaBHEHNIN OBUXEHWS, KOTOPbIE NO3BONS-
0T CBECTW 3a4a4vy AVHAMUKKN K CTaTuke,
YTO CYyLEeCTBEHHO obneryaeT ee pelue-
HWe; UMEHHO: 3aJaya CBOAUTCA K ypaB-
HEHVSIM PaBHOBECUSI BCEX CWA, BKIOYad
cunbl nHepumun. 31oT MeTon, Janambepa
[ONro OCTaBanCcs BHE KNacCUYecKom me-
XaHUKW, TakK Kak NMPUMEHSNCHA NpU NHXe-
HEepHbIX pacyeTax MeXaHU3MOB 1 MaLLVH;
OH Obln BbI3BAH K XXM3HW 3anpocamu npo-
MbILLAEHHOro pa3suTtus Esponbl B XVIII B.
XKozed-Jlyn Jlarpanx (1736-1813) yxe
nocne cmeptn danambepa moanduum-
poBan ykasaHHbIA NPUHUUM U YCNELHO
ajantTmpoBan ero K TeopeMam Knaccu-
4eCKOM HbIOTOHOBOW MexaHuku. MpuHumn
Janambepa HaBcerga BOLLEN B UCTOPUIO
HayKu.

KpynHbIM AOCTUXEHMEM YYEHOro cta-
JI0 peLleHne ypaBHEHUIN konebaHus CTpy-
Hbl, 3aBuCsLLee OT ABYX MNPOM3BOJIbHbIX
GYHKUMRA, 4TO NONOXMAO Hayvano OLHOMY
U3 pasfenoB MartemaTuku: Teopuu and-
depeHumanbHblX YPaBHEHUN B HYaCTHbIX
NPOV3BOAHBIX.

B 1752 r. npycckuin koponb @puapux I
npurnacun Janambepa Ha NocT npeau-
heHTa bepnanHckon akagemuun: KOoposb
cumTtan AkagemMunio CBOUM JeTullem
M TWaTenbHO KypupoBasn Ha3HaAYeHus
B Hell. B T0 Bpemsa nocT npesuaeHTa 3a-
HuMan Tsaxeno 6onbHoM Mbep MonepTion
(1689-1759) - dpaHuy3CKnii MaTemaTuk,
MexaHuK n édunnocod, aBTop 3HAMEHUTO-
ro nNpuvHUMna "HammeHbllero gencrTema”
B MexaHuke. OH Obl1 uneHom [Mapuxckon
akageMmun Hayk, ee npesnaeHToM, noyeT-
HbiM 4fieHoM [eTepbyprckoin akagemuu,

iR AT B

DYNAMIQUE,

DANS LEQUEL LES LOIX DE L'EQUILIBRE
& du Mouvement des Corps font réduites au plus petit nombre pol-
fible , & démontrées d'une maniére nouvelle , & oil Ton donne un
Principe général pour trouver le Mouvement de pluficurs Corps qui
agiffent les uns fur les autres, d'une maniére quelconque,

Par M. & ALE usERT yde [ Académie Royale des Sciences.
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Chez Dav i Lalné, Libraire, suc Saint Jacques,

A 1a Plame d'or,

MDCCXLIIL
AVEC APPROBATION ET PRIFILEGE DU ROL

O6bnoxka "Tpakrata o guHamuke"danambe-
pa, 1743r.
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Lanambep -yyeHbiti. [lopTpeT HeM3BECTHOro
xygoxHuka XVl B.

yneHom bepnunHcKol akagemum n ee
NPe3naeHTOM.

Koponb-rannomaH cHoBa XOTes UMEeTb
Npe3ngeHTOM OCHOBaHHOWM MM Akape-
MU PPaAHLLY3CKOro Y4EHOIO M MbiTancs
3anofyunTb B nuue [anambepa apyryio
@ paHLy3CKyl0 3HAaMEHUTOCTb; HO Janam-
Oep oTkasasncs OT Takoro NMo4YeTHOro Ko-
pPONEBCKOro NPEeAnoXeHUs, OH npeana-
ran nocnefoBaTesisHO HECKOJIbKO OPYrMx
kaHanpatyp. Koponb oropuwnics, oTBepr
3TW KaHOuaaTypbl U nNpoaonxan nucaTb
Janambepy; oH HasHaumn emy B 1754 r.
BbICOKYIO exerogHyto neHcuo (1200 nue-
POB), HaOesdACb, YTO YYEHbIN BCE-TaKU
nepegymaeT M NpUMeT NpeasioxeHne
Kopons.

B 1756 r. ¢paHuy3ckuii koposb Jliogo-
BMK XV pacnopsaguics O HasHadeHun Ta-
Koro xe nocobus onsa danambepa, npu-
YeM ero pasMep PaBHSAJICH >Xa/OBaHMUIO
OENCTBUTENBHOrO 4neHa [lapuxXcKon
akagemuun Hayk, xoTa Janambep He nmen
elle Toraa Takoro 3BaHus.

B 1754 r. Nanambep, nocne HeCKO/b-
KMX HeyaayHblX Bbl6OpoB, Obin M36paH
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DeNncTBUTENbHBIM 4YieHOM @paHuys-
ckon Akagemum (He nyTtaTb ¢ MNMapuxckon
akagemmen Hayk), chepon MHTEpPecoB
N 0eATeNnbHOCTU KOTOPOW Obinn ryma
HUTapHble Hayku. 34eCb Chirpanu posb
nHTepec n 3acnyrm Janambepa kak nmca-
Tensa n ¢unocoda. Tonbko nocne cmep-
TM MaTemaTuka, MexaHuka U acTPOHO-
ma A. K. Knepo (1713-1765) B 1765 r. Ha
ocBoboauBLLIEeCcs MecTo B lNMapuxckon
akagemMum Hayk (chepon gesaTenbHO-
CTW KOTOPOW OblNN €CTECTBEHHbLIE HAYKW
U mMatemaTtuka) nsdupaetca Janambep.
OTMEeTVM, 4TO B STO BPEMS OH YyXe Obin
yneHoM bepnuHckon n MeTepOyprckom
aKkageMunin Hayk.

B 1762 r., BCkOpe nocne BoLApeHust
Ha npecTone, nmnepatpuua EkarepuHa |
npurnacvna Janambepa B Poccuio, npen-
JIOXWB €My MeCTO BOCNUTaTenss CBOerc
CblHa-BeAnKoro kHasa Maena lMetpoBu-
ya, 6ygyuiero nmnepatopa Masna |. Ja-
nambepy 6bI110 NPeaNoXeHo rpoMagHoe
xanosaHue- 100 TbiC. NMMBPOB B rof, oA4-
HaKO YYEeHbI M Ha 3TOT pa3 oTkasasncs
OT MOYETHOrO N BbLIFOAHOIO MpPenIoxXe-
HUs. Yepe3 HEKOTOpOoe Bpemsl umrepar-
puua BTOpuy4HO obpatunack K Janambe-
py C 9TMM NpenJIoXeHNeM, HO 1 3TO BTO-
PUYHOE NpUrnaLleHme ToXe 3aKOHYNIOCh
HnyeM. MoyemMy umnepaTpuLa CToNb Ha-
cTon4mBo gobusanack nepeesga Janam-
Oepa B Poccuio?

C oOHOM CTOPOHBI, OHa xoTena no/
PYKOBOACTBOM JyYLINX y4eHblx EBpo-
Nbl AaTb CbiHy OnecTtsawee obpa3oBaHne
C Apyron - eio apurann 3aboTtbl 0 cob-
CTBEHHOM YTBEPXAEHUWN B POJIM NPOCBE-
LLLEHHO MOHApPXMHWK; 3Ta ponb Bbina Tor-
0a B 6onblioii moge B EBpone. B nctopun
¢ npurnawexnnem Janambepa Exkarepu-
He Il yacTnyHO 3TO ypganocb: xoTa [a-
nambep B Poccuio He noexarsn, HO Cnyxu
0 Weapblx nocynax NPOCBELLEHHON UM-
nepaTpuubl 4OCTUMAN NAPUKCKUX MHTEN-
JNleKTyasbHbIX CaJIOHOB, B KOTOPbIX B TO
BpemMs GOpPMMPOBANOCH MHEHNE O HEN.

B 1763 r., no okoH4yaHun CeMunneTHemn
BOViHbI, [lanambep nonyymn npurnawleHve
oT npycckoro kopona dpuapuxa Il npo-
BECTM HECKOJIbKO MECSILLEB MPW NMPYCCKOM



nsope B lotcgame. Betpetuswuncs ¢ Ja-
nambepoM, KOpoJib NO-MPEXHEMY He Te-
psn Hagexnabl 3anofly4yntb 3HAMEHUTOrO
MatemaTuka B npesnaeHTbl bepnnHckorn
Akagemun Hayk. Janambep nosapaBun
MOHapxa C MUPHbIM OKOHYaHWEM BOWHBI,
HO CHOBa OTKa3ancsl OT KOPOJIEBCKOrO
npensioxexHns. Tem He MeHee, OH npue-
xan B loTcaam, roe pacnonarancs Ko-
PONEBCKMIA ABOP, C MHTEPECOM MOCETUN
bepnunHckylo Akagemuio, BCTpevancs
C KOpPONEM n C ydeHbiMu. Koponesckue
NPUABOPHbIE U akageMukn BepanHckoin
AKafeMUM HayK He 3Hanu, Kak BOCMpPU-
H/MaTb MaTeMaTU4ECKyl0 3HAMEHUTOCTb
EBponbl-cuntas, 4to OH IMbBO cornacut-
Cs CTaTb NPEe3naAeHTOM AKageMunn Hayk,
nmbo 3arimeT B bepnuHe BbICOKUA NOu-
Tnyeckmin noct. Koponb npegnaran [a-
nambepy npuBuNErun, npesblilaBLLMe
cyMMapHble npusunerum BonbTtepa n Mo-
nepTion B MPOLUIOM, Hanpumep-Ccoaep-
XaHue cBbiwe 12 Tbic. ¢ppaHKOB B rog,
YTO CYLLECTBEHHO MPEBbLILIANO €ro 3ap-
nnaty B lNMapwuxe (1700 ¢ppaHkoB B ron);
NPOXWBaHMe B KOPOJSIEBCKOM ABOPLE
CaH-Cycu B lNoTcoame n nutaHue 3a KO-
poneBckuM cTosioM. [anambep oTka-
3a/1Ca OCTaBUTb MHTENNEKTyasbHOE Ma-
pUXCKoe 00LLLECTBO W MEPEMEHUTL CBOIO
JINYHYIO XKN3Hb BO PpaHumun. Kpome Toro,
OH cuyuTan knumat [llpyccum BpegHbiM
N onacHbiM ans cebs (BMHOBHbIM 3a 60-
nesHb 1. MonepTion).

Bo BpeMs TpexmecsayHoro npebbiBaHms
B Mpyccun Oanambep Xun B pe3angeHumm
LLlapnoTTeHbypr, Ha TeppuTOopuu nap-
ka B [oTtcpame, BOAM3U KOPOSIEBCKOrO
asopua. Mpu BcTpevax ¢ Gpuapuxom I
OH HAaCTOMYMBO COBETOBAN €My Mnpuria-
CUTb B NPE3NAEHTbI 3HAMEHUTOr0 Marte-
maTtuka JleoHapga 3nnepa (1707-17883;
3emna n Bcenennasa, 1984, Ne 3; 2007,
N2 3); koponb GbIN KaTeropuyeckn npo-
TMB, OCTaBnsig OWNepy Nvb PYyKOBOSA-
CTBO MaremMaTtuyeckumn knaccamm Aka-
nemun. Y danambepa Obliv CNOXHbIE
npodeccrnoHanbHble OTHOLWIEHUS C In-
JIEPOM, OOHAKO OH BbICOKO LEHWN €ero
Hay4yHble 3acnyru M opraHuM3aTopckue
cnocobHocTu. B panbHeinwem MMEHHO

JlBopey LllapnotreH6ypr B MoTcaame.

HDanambep c 3inepom (korga nocnegHuin
yXe cobpancs Bo3Bpawarbca u3 lMpyc-
cun B Poccumio) cownucb Ha kaHoupary-
pe X.-J1. JlarpaHxa, pekomMeHOoBaB €ro
B npe3naeHTol bepnuHckor akagemuu;
YYEHbIN 3aHAN 3TOT NOCT yXxe B 1767 T.

Mocne otbe3na Hanambepa u3 bep-
INHa KOpONib JOAr0o Aepxan MecTo
npesngeHTa BakaHTHbIM, (QaKTU4eCcKku
BO3rfaBngaa akagemumio u Kypupysa ee
aBTOPUTApPHO, MNopy4ms J1. Dnnepy Tonb-
KO agMuHUCTpupoBaHue. B 1764 r. ®pua-
pux Il odbuumansHo 0bbaBMN cebs npesu-
OEHTOM akagemuu.

K aToMy BpemeHn BonbTep yxe yexan
n3 lMpyccun n ero kaHgmaatypa He pac-
cmatpuBanacb. [danambep oTkasasncs,
a Onnep He noaxogun kopont. Ppua-
pux Il n Janambep ocTtanucb B CaMblX
OPYXECKNX OTHOLUEHMSX U B MOCTOSHHOW
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nepenucke, 3To cNOCOOCTBOBANO TOMY,
yto danambep (BNIOTb OO camMoi cMmep-
™, 29 okTabpsa 1783 r.) Obl1 NOCTOSTHHLIM
TEHEBbIM NPe3naeHToM bepnmHckon aka-
neMun. MoHapx He genan HUKakmx name-
HEeHWUI B akagemMum, He NOCOBETOBABLUUCH
¢ Janambepom; Bce NpensioxXeHns kaca-
TenbHO bepnunHckon akagemun cHadana
npoxoaunn onobpernne B lMapuxe. bep-
JINHCKME akKageMukm He MMenu npasa
camu nepenuceiBatbcs ¢ Janambepom -
3TO paspellanocb Aenatb TONbKO 4epes
KOpPONEBCKOro cekpetaps ae Karra, ko-
TOPbIM NPOBEPS MMCbMA M OTNPAaBASAN WX
B lMapux.

O6paTtmmcs K Hay4HbIM Tpyaam Janam-
6epa. Ero counHeHunst no rmppomexaHunke
NOSIBUINCbL NOYTM OOHOBPEMEHHO C aHa-
JIOTMYHBIMU nccnegoBaHnamu J1. Onine-
pa. Tpyn Oanambepa "TpakTaT O paBHO-
BECUWN N CTpeMnaeHumn xmnaxkocten" (1744)
okaszancs O4HUM U3 NepBbIX MO rmgpome-
xaHnke BooOLWe. 3aecb OH MOJb3yeTcs
CBOVM MEeXaHMYEeCKNUM MPUHLMMOM PaBHO-
BECUS], MbITAssCb COEANHUTb MaTeMaTuKy

Svinep. MNopTpeTt xyaoxHuka N. bprokepa,
XVl B.
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C GU3NKON N 3KCNEPUMEHTOM, KOTOPLIN
Kacasicsi BONpPOCOB ABUXKXEHUS XNAKOC-
CTM B Tpybax n cocypax npu Haamyium
conpoTtuenenus. OH Hawen nHTerpmpye-
MbIi B KBagpaTtypax ciiyyar ypaBHeHU
OBUXEeHWs AN 00bACHEHNSA BUXpeobpas-
HbIX IBNEHNI B pa3pexXeHHON XNOKOCTH,
0OBSCHSAA 3TO BA3KOCTbIO XUAKOCTU N ee
TPEHMEM O MOBEPXHOCTb 06TEKAEMOTO
Tena.

B 1775-1779 rr. X.-J1. Janambep,
A.-H. Kongopce un L. Boccio npoeenu ce-
pUIO OMNbITOB MO ABUXEHUIO U COMPOTUB-
JNIEHUIO XUOKOCTU B HEOrpaHM4YeHHbIX
ob6bemax 1 y3Knx KaHanax, BbIICHUB Mpw
YnHy 0O6pa3oBaHUs paspexeHHocTu. OT-
YyeT y4yeHbix B 1777 r. noaBepr COMHEHUIO
MoNoXeHme HbloToOHA 0 BENUYMHE KO3P-
duUMeHTa NPonopLMOHaNbLHOCTN B 3a-
KOHE COMPOTMBJIEHUS - OHM CO34aBanu
TEOPUIO COMNPOTUBIIEHNS cpeabl U3 OMbl-
Ta n HabnoaeHwin. Tpyabl Janambepa no
rmapoamMHammke cogepxxanm 1 Bblaato-
wmecs TeopeTmyeckne pesynbtathbl. [Mpu
peLleHn 0aHOr 0 N3 ypaBHEHNIA TMAPOAM-
HaMMKW OH BrepBbIE NPUMEHN QYHKLUN
KOMMNIEKCHOW NEPEMEHHOM 1N YCTAaHOBWI
CBSI3b aHANUTUYECKUX DYHKLUIA C rapMo-
Huyeckummn. Ecnn B paHHEM COYMHEHUN
O NpUYMHE BO3HUKHOBEHUS BETpPOB [a-
nambep nokasasn, Kak Hago UHTerpupo-
BaTb HEKOTOPbLIE TUNbI AnddepeHLmnanb-
HbIX YPaBHEHMI B YACTHbIX MPOVU3BOAHbIX,
TO B kKHUre 1752 r. "OnbIT HOBOW Teopuun
COMNPOTUBNEHNSA XNOKOCTEN" OH BBOOUT
Takoe HOBLUECTBO, Kak KOMMJIEKCHAsA CKO-
POCTb, KOTOpas 3aBUCUT OT KOMMJIEKCHOM
KOOpAMHATbI TOYKM B NJIOCKOM 6e3BuMxpe-
BOM TE€YEHUUN HECKMMAEMOMN XNOKOCTH.
B atom e counHeHun danambep npu-+
BE/l TeoOpeTu4eckn AOoKa3aHHbIN ¢akT
OTCYTCTBUS COMPOTUBNEHNS XNAKOCTU
TBEPAOMY TeNy, ABUXYLLEMYCS pPaBHO-
MEPHO M MPAMOSIMHENHO B NOKOSALLENCS
naeanbHOW Xunakoctu. B 1768 r. Janam-
6ep cHoBa OOHAPYXWN Takon pesynbTart
M Ha3Bas ero "napagokcom, NPeasioXeH-
HbIMFreOMeTpaM TEOPMEN CONPOTUBNEHUS]
xuakocten”. B 1745 r. J1. Sinep onyonum-
koBan Tpya "O0wme npuHUMNbI ABUXE-
HUS XUAKOCTN", N3 KOTOPOro M NosIBASICS;



napagokc [anambepa-3iinepa: 3To
ObINO MONIOXEHNE TMOPOMEXAHUKU, CO-
rnacHo KOTOPOMY Mpu PaBHOMEPHOM
N NPSAMOSIMHENHOM ABVXKEHUW TENa BHYT-
pW HEOTrPaHNYEHHOro 06beEMA XUOKOCTH,
JINLLIEHHOW BSAA3KOCTWU, BMXpeobpa3oBa-
HUS1 1 MOBEPXHOCTHOrO paspbiBa CKOPO-
CTel, pe3ynbTupyiowas cuaa ConpoTus-
JIEHNS XWOKOCTW ABUXEHMIO Tena paBHa
Hy/I0. OTO Xe NOJIOXEHNE COLEPXANOCh
B cTaTtbe Janambepa B 1744 r., He3aBnCH-
MO OT cTaTbun dnnepa 1745 r. Mapagokc
00bsICHSIeTCS AOBOJILHO NPocTo. HacTos-
LLLAs XXMOKOCTb CYLLLECTBEHHO OTINYAETCSH
OT UAEaNLHOW, N y4eT BA3KOCTU N BUXPE-
o6pas3oBaHusa (ocobeHHo "no3aam Tena”),
a TakXxe MosIB/IEHNE MOBEPXHOCTEN pas-
pbiBa CKOPOCTEN CHUMAaET NPOTMBOpEeYme
TEOPUM N IKCNEPUMEHTA.

3aHATMa MexaHukoi Janambep Havan
nocne 3HakomcTea ¢ pabotamu J1. Sir-
nepa, kotopsln cnopun ¢ . MonepTion
Nno NoBOAYy ONpeneneHns OByxX Mep OBu-
XeHus. B pesynbTate 3T0ro cnopa obin
OTKPBIT MPUHUMN HAaWMEHbLUEro Aen-
cTBms MonepTion-Onnepa. PelieHne Ha-
wen Janambep, onybnukosaB B 1743 T.
"TpakTat 0 guHamuke" (3a rog 4o BbIXO-
Ja ctatbn 3nnepa 0 Mepe OBUXEHWNSN).
Janambep npuMeHun To Xe ypaBHEHUe
OBUXEHUS, 4To 1 dinnep. Takum obpa-
30M, K 1744 r. mexaHuka oboratunachb
OBYMSI Ba2XHbIMU nNpuHUMnamu-Adanam-
6epa 1 MonepTion-3iinepa.

Mepengem k Tpyaam Janambepa no
Teopun JlyHbl. OgHa 13 TPyAHOCTEN, KO-
TOpYylo [0JXHa Obiia NpeononeTb me-
XaHuka HblOTOHaA, cocTosiia B orpe-
penennn urypsl 3emnn. He MeHbLune
TPYAHOCTU BO3HUKaNM npu wusyye-
Hun aBuxeHusa Tten ConHeYHon cucte-
Mbl, 1 npexpae Bcero JlyHbl. OcHOBaH-
Hble Ha 3aKOHE TArOTEHWUS, pacyeThbl
Knepo n Oanambepa, nponsBeaeHHble
nmmn B 1745 1., npuBenn k nepuogy ob6-
paweHua B 18 net onsg gBuxeHusa ne-
purest IyHHON opOWTLI, YTO BABOE Mpe-
BOCXOAWO AaHHbIE aCTPOHOMUYECKUX
HabnogeHnii. 3To cTaBuNo nog yaap
BClO cuctemy HelotoHa. MHoruve (B TOM
yncne Knepo u Innep) CKAOHANUCH

Hanambep. C rpastopsi leHpukeua, XIXB.

K TOMYy, 4TO Heob6XOoAMMO BHECTWU MO-
NPaBkM B HbIOTOHOBCKWIA 3aKOH TAroTte-
HWa. B 1747 r., B 0OOMH U TOT Xe€ AOeHb,
A.-K. KnepounX.-b. lanambep npencras-
NFI0T Ha KOHKypc [lapuxckon akape-
MUKW HayK CBOM paboTbl Mo Teopun JlyHbl.
Kaxablhi M3 HUX NO-CBOEMY MblTaeTCs
CNPaBUTbLCS C TPYAHOCTAMU OOBbACHEHUS
OBUXEHUS IYHHOrO nepures.

B 1749 r. A.-K. Knepo coobwwn J1. Diine-
py, 4TO 0BHaApyXma HETOYHOCTb B CBO-
€M MeToAe-0HO OblfIo OrpaHNyYeHo nep-
BbiM npubnamxeHnem. lpuBnedyeHne xe
BTOPOro npubamxeHns pasano Xopo-
lee cornacue ¢ HabnwgeHusiMn. diinep
He Obin yoexaeH aosogamu Knepo. Ans
pelueHuns Bonpoca B 1749 r. MNMeTtepbyprc-
kas akagemuss oObsiBUNa KOHKypC. Oi-
nep, Haxopacb B bepnuHe, 3a04HO BO-
wen B cocTtaB xiopn. O3HAKOMMBLUMCH
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C npeacTaBfieHHbIM Knepo CoYMHEHMEM,
dunep oueHun Tpya "Kak Benukonen-
HbIA", 1 B 1751 . Knepo nony4mn npemuio
MeTepbyprckon akaaeMmm Hayk.

B 1749 r. A. K. Knepo n J1. Oinep yt-
BEPOVAN CnpaBeasIMBOCTb 3akoHa Hblo-
TOHa, a BbIMUCAUTENbHbLIE METOObI 3TO-
ro noaTeBepxaeHns Oblnn onybnnkoBaHbl
060MMU yyYeHbIMU. HeMHOro nosaHee aTo
Hawno o6bsICHEHWEe M B mMemyape [a-
nambepa "ViccnenoBaHus O HEKOTOPbIX
BaXXHbIX 0cobeHHoCTax Cuctembl Mupa,
OCHOBAHHOW Ha Hayasax BCEMUPHOro
TaroteHna” (Uctopusa n memyapbl Kopo-
nesckomn [Mapuxckon akagemMum Hayk,
1749, T. 33, C. 329-364). Janambep no-
Jlydnn OCHOBHOE JlyHHOE YypaBHEHMe

ENCYCLOPEDIE,

ol

DICTIONNAIRE RAISONNE
DES SCIENCES,

DES ARTS ET DES METIERS,

PAR UNE SOCIETE DE GENS DE LETTRES,

ROT, de T Aoolivie Royale o SOmom & da Belley
pe M. DALEMRERY,

welle , & 6 & Sovnn Boyds

Mivadwar

Vorivm és midon fompoe asund wers * HlOBAY,

TOME PREMIER.

I¢CH DO KO,

O6noxka "OHumknoneamu Hayk, UCKYCCTB

n pemecen” (1-i ToM, NepBoe n3anaHue), Bbi-

wenaweiBceers 1751 r.
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BTOPOro nopsiaka c nepuoanyecknmMmm Ko-
addpuunenHtammn. Kak HanuweTt akane-
Muk A. H. Kpbinos, "aABUXEHue ayHHOro
nepuresi IBU/1I0Cb MPOOHbIM KaMHEM HE
TO/IbKO A5l Teopum JIyHbl, HO 1 451 Te-
opumn TAroteHusi soobye”. NMybnukaumm
Hanambepa no teopun JlyHbl BbIXOAU-
omewe B 1754 . n 1756 r., B pe3ynbrare,
Mexnay HUM 1 Knepo BO3HMKNA O0BOSb-
HO ocTpas nonemuka. bnectawmn ob-
30p JIYHHbIX Teopuin gan GpaHLy3CKuin
actpoHomMm . TuccepaH (1845-1896), koTo-
Pbili BCBOEM 3HAMEHNUTOM YETBIPEXTOMHOM
TpakTaTte no HeGecHoOW MexaHuKe NoCBs-
TN BECb TPETUIA TOM 0030pYy TEOPUIA ABU-
>XeHus JlyHbl. [naBa 4 3TOro Toma LenMkom
oTaaHa TeopusamM Knepo n Janambepa.
OrpomeH Bknapg Hanambepa B Teo-
pUIo NPELECCUN U HYTaLUM 3EMHOM OCK.
Mpeueccus 3eMHOo ocKn Kak drsnyeckoe
SIBIEHMEe COCTOUT B TOM, YTO NofsgpHas
OoCb 3eMnn OoNUCbLIBAET B NPOCTPAHCTBE
KOHyc. Ero ocb mpoxoauTt 4yepes3 nosio-
Cca 3KAUNTUKK, a NOoNypacTBOp pPaBeH
Yriy Hak/oHa 3KIUNTUKN K 3eMHOMY 3K-
BaTopy (23,5°). MNMepnon obpalleHns ocu
3emMnn B kayecTBe 0OpasyioLlein KoHyca
cocTtaBnsieT 25765 net, 4TO ObLIIO BbI-
yncneHo euwe Hukonaem KonepHUKOM
(3emna n BcenenHaqa, 1973, NeN2 1, 4
Ha a70T KOHYC "HanaraioTca"” BO3MyLLe-
HUS Pa3/IMYHON NPUPOAbI (HyTauus, oT-
kpbiTaa B 1728 r. x. bpagneem), nenad
pacTBOp KOHyCa NepeMeHHbIM. B pesynb-
TaTe BMECTO NPSMOr0 KPYroBOrO KOHY-
Ca NOCTOSIHHOrO pacTBoOpa, B CEYEHUE
KOTOPOro 9KBaTOpuasibHOM MAOCKOCTbLIO
NIeXUT KPyr, NONYy4aeEM B CEYEHUN HEKO-
TOPYIO BOAHUCTYIO NnHWio. B 1749 r. Oa-
nambep nybnukyeT TpakTaT "Uccneno-
BaHMe npenBapeHns paBHOAEHCTBUNA,
rae BnepBble NpPeacTaBieHa Teopus npe-
LLeCCUmM N HyTaumMm, OCHOBaHHas Ha ANHa-
MuKe TBepAoro tena (3emnn), BpaweHue
KOTOPOro onpenensercs NnpuTaxXeHNemM
JNlyHbl 1 ConHua. TovyeyHbiIMM Maccam
nnm cpepuyeckn CUMMETPUYHBIMKN Tena-
Mun npegnonaratotcaJlyHan ConHue, Tor-
ha kak 3emMnsa MMeeT CIOXHYI dopmy
coepounpa (3emna n BceneHnasa, 2010
N2 5). 31oT TpakTaT (Hapsay ¢ pabotam



J1. Dinepa) 3anoxunn OCHOBbI COBPEMEH-
HOW ANHAMUVKN BPALLLAIOLLErOCA TBEPJ0ro
Tena v Teopun mManbix konebaHuii TBep-
[0ro Tena BOKpyr ero LeHTpa macc.

TpyoHo ckasartb, 4TO cumTan Lanam-
©ep rnaBHbIM AE€0M CBOEI XU3HU: BKNag,
B HayKy WM BKNag, B NPOCBELLEHME: U Ha
TOM, Y Ha APYrOM MOMNPULLE OH AOCTUI NO-
Tpacaowmx pesynbtatos. B 1751 r. BMec-
Te ¢ A. Anapo (1713-1784) Nanambep
npeanpuHsan nagaHme "SHuuknoneanm
HayK, UCKYCCTB 1 pemecen” (1751-1772),
B KOTOPOW NPensioxun knaccudukaumio
Hayk. OHM BMECTe Hanucanm MHOXECTBO
cTaTten ansg sHUMkIoneanmn, NPUBNEKIn
K y4acTUiO B U30aHMN KOJITEKTMB aBTO-
pPOB CTaTen: UMW CTanu iydime cneum-
anucTbl N0 YCTPONCTBY MalUVH U Mexa-
HMW3MOB; MO YaCOBOMY AeJly, BOEHHOMY
neny n np. Cam lgpo nHTepecosancs
NpakTUY4ECKMMM BONPOCaMu, nocewan
NPOMBILLIEHHBIE MACTEPCKME MMaHydak-
TYpbl, N3y4as TEXHOJIOFMYECKME MPOoLEC-
Cbl, paccnpaluvBan paboyumx, nocbinan
K HAM PUCOBabLLVKOB A1 U300paxeHuns
MaLLVH. Bonbluas n HanpsxxeHHas padoTta
Mo BbIMYCKY M3AaHusa Oblna 3aKOHYEeHa,
XOTS QHUMKIIONEAMIO He pas 3anpeLsanu
3a cBOOOAONOOMBbLIE MbIC/N, BbICKA3aH-
Hble B HeWl. B TevyeHne 1751-1765 rr. BbI-
wno 17 Tomos, B 1762-1772 .- 11 TOmMOB
umnnocTpaumin, B 1776-1777 rr. 6binn ns-
OaHbl 4 AONOJIHNUTENbHBIX TOMA U TOM Wi-
noctpauun; B 1780 r.- 2 Toma ykasaTte-
nen, oTpaxaiwoLwmx sce mspaHue. Bcero
ony6nmkoBaHo 36 TOMOB, B KOTOpPbIE BO-
wno 60 Thic. cTaTeit. Mpeobnaganu Temsbl
O MaLUMHax, 0 NPOMBbILLIEHHOCTU N 9KOHO-
MU4eckom passutumn @paHumn. B oTBeT
Ha npakTuyeckme 3anpocbl obuiecTBa
Habnoganca Nporpecc B BbiclleM obpa-
30BaHUM - CTanu NpenbsBnsaTbca Gonee
BbICOKME TpeboBaHWUS K NpenoaasaTensim
N BbIMYCKHMKAM.

Bckope nocne PpaHLy3cko peBo-
nounn 1789 r. B cTpaHe Oblnn co3pa-
Hbl BbiclUMEe y4ebHble 3aBedeHUs HOBOro
Tnna: NMonutexHuyeckas wwkona B MNapu-
xe, LLkona MocTtos n [Jopor B LLaH-Ha-
MapHe, BoeHHas wwikona B Mesbepe. Bce
nporpaMmmbl N0 MateMaTmnke U MexaHmke

A. Auvapo. lNoptpet xynoxHuka J1.-M. BaH Jly,
1767r.

onvpasmcb Ha Tpyabl Oanambepa. B lMo-
JINTEXHMYECKON LIKoNe Oblia opraHM3o-
BaHa CMCTEMHas MOArOTOBKA HE TOJbKO
BbICOKOOOPa30BaHHbIX MHXEHEPOB, HO
N YYEHbIX-TEOPETMKOB, BNagElLWmX OC-
HOBHbIMW LOCTUXEHUSIMU B MaTeMaTuke,
du3nKe, MeEXaHVKE U B NPUKIAAHbIX Ha-
ykax. Vimu ctanu KapHo, MoHxX, poHu,
MoHcene, lNyaccoH, Haebe, Kown n gp.
B atom yyebHOM 3aBefeHUM MNONyYU-
nn passutme naen danambepa, a nosa-
Hee - [.-C. Jlannaca (1749-1827; 3ewm-
nsa n Bcenennas, 2009, N2 2) o noaxone
K MEXaHW4YEeCKMM MpoLeccam Kak K siBfe-
HUAM PU3NYECKUM U K HA3EMHOW Mexa-
HUKe - KaK BBeOEHMI0 B HeOEeCHyl0 Mexa-
HUKY.

SHuuknoneauto Auapo n Janambe-
pa Ha3bIBAOT NAMATHUKOM (dpaHLy3C-
koro lNpoceeleHns. 3To nsgaHue pac-
waTano ycton deopanbHoro obliecTsa
N npgeonormvyeckn npmbnusuno Benu-
KYIO dpaHLLy3CKy0 peBoioumiO. YyeHble,
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nucaTtenun, XypHanucTbl, COTPYOHMYaB-
Lume ¢ n3gaHnem, Bowm B uctopmio Beka
[MpocseleHns kak "sHUuknoneaucTbl™ -
ato Bonbtep, Pycco, MoHTeckbe, [0nb-
Oax 1 op. MoerHblM BOXAEM 3Moxu 6bin
Anapo, OH xe - coCcTaBUTEeNeM W rna.-
HblM pepakTopoM. Janambep Obin BTO-
pbiM PefakToOpoOM, HanMCaBLWMM ANS nep-
BOro TOMa 3HAaMEHUTYIO BBOOHYIO CTaTblO
"MpepsaputensHoOe paccyxaeHue”, B Ko-
TOpOM OH copMynMpoBan Lenm n 3aga-
yn n3paHusa - pacckasatb 06 OCHOBax
0o6LeyenoBeYecknx 3HaHMn, onucaTb OT-
JenbHble Haykn 1 pemecna v np. OH Tak-
xe Hanucan "O4epk MPOUCXOXAEHUS
M pasBuTUSa Hayk" 1N HECKOJIbKO cTaTen no
OTAENbHBIM TEMAaM MatemaTukm n eusn-
kn. Janambepa (Hapsay ¢ [. BepHynnn,
J1. Sninepom mn X.-J1. JlarpaHxem) MOXHO

Ckynbnitopa X.-b. Hanambepa B Jlyspe.
ABTOp M.-A. Konno, 1770-e rr.
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cymnTaTb OCHOBATENIEM MaTeEMATUYECKCH
bn3nKn.

Ycnexun 6ypxyasHbix npeobpasoBa-
HUIA B MONTUYECKNX CTPYKTYpPax n B 00-
LLLeCTBE, B NepecTpolike obpazoBaHus,
Hayku U TeXHUKN BO PpaHUUM B KOH-
ue XVIII B. 6binn B 3HAYNTESNILHOW Mepe
NOAroTOBEHbIDPAHLY3CKUMUIHUMKIIO-
negmctamu. VIMEHHO OHM NepBbIMU CTa-
NN paccMaTpuBaTb UCTOPUIO HAYKU He
Kak XpOHOJIOrMYECKYI0 NocnenoBaTesib-
HOCTb OTAEJIbHbIX OTKPbLITUN N TEOPUIA,
a Kak npouecc, onpeaensemblii MHOrMMu
YCNOBUSAMM 0OLLLECTBEHHOW XXM3HW EBpO-
nbl. Bnepsble uMeHHO lanamb6ep B CBOMX
NCTOPUKO-Hay4HbIX HABpockax ansa "OH-
LuMKnoneamn Hayk, MCKycCTB 1 pemMecen
BbICKa3aJsiCs 0 BaXHewLen ponn acTpo-
HOMWN, MEXAHUKN N HEBGECHOM MEXaHWNKW
(canrebpotinreomeTtpueitr). Hatypopwuno-
codckume counHeHns Janambepa npoHu-
3aHbl Mgeeit 0 He06Xo04MMOCTM CBOOUTL
BCE eCTeCTBEHHO-Hay4Hble 3HaHNS KHau-
MeHbLIEMY Ynucay dyHoamMmeHTanbHbIX
NPVHLUUNOB-0OHVMW U3 NEPBbIX NPEao-
XEHHbIX P PaHLY3CKUMN MPOCBETUTENAMMU
XVIII B.: 3TO ObINA NOES NPEEMCTBEHHO-
CTW pa3Hblx 06nacTeit HayKu.

B 3aknioyeHne nepeyncnmm cBs13aH-
Hbl€ C HAYYHBbIMU OTKPBITUSIMU TEPMUHBI,
KOTOpPble HOCAT MMS BEIMKOr0 Y4EHOro:

-- npuadHak Janambepa cXoanMoOCTU
panos;

- npuHuMn Janambepa B MexaHuke,
CBOJSALLUNIT 3aKOHbI AMHAMWKM K 3aKOHaM
CTaTuKW;

-onepatopanambepa (nanambepTtu-
aH), 1M BONHOBOW ornepartop (JIMHEeNHBbIN
onddepeHumnansHbI onepaTtop BTOPOro
nopaaka);

- ycnosus Janambepa-3iinepa (ycno-
BUSI aHAIMTUYHOCTU PYHKLIMU KOMMIEKC-
HOM NepeMeHHON; MHorga ux HasbiBaloT
ycnosuamMu Kowwm-Pumana, 4Tto nctopu-
4YeCKWN HEBEPHO);

-- panambepoBckasi xapakTepuc-
Ka-BaXkHoe popmManbHOe CBONCTBO PSi-
[OB, NpeacTaBnaoWwmx rpaBuTaLMoH-
Hbli MOTeHuMan 3agaqm HEeCKOJIbKUX
Ten, BblpaXeHHbIn4epe3 oCKynmpyoLime
3NIEMEHTHI;



Kpatep [anambep Ha 06paTHOV CTOPOHE
JlyHbl. CHUMOK riosiyyeH ¢ nomolybio AMC
"JlyHHbIV O0pbuTanbHbi pa3seguuk”. doto
NASA.

- nanambepoBckas ¢yHKUMA napbl
KOMMJIEKCHbIX NMEepeMeHHbIX, YO0BMeT-
BOpSIOLLAA HEKOTOPbIM €CTECTBEHHbIM
YCNOBUSIM.

Janambep nNpakTUyYecKkn BCK XWU3Hb
nposen B [apwuxe, BCeLeno NOCBATUB
cebs Hayke n npocelleHuto. OH ocTa-
BajiCs XOJIOCTSAKOM, U €ro MHTEpPECHI
OblIN COCPEnOTOYEHbI B CBETCKMX WH-
TennekTyanbHbiXx canoHax [lapuxa,
roe y Hero 6bi10 MHOrO Apy3€ei, Konnaer
1 €0VMHOMBILLIEHHMKOB, B TOM 4MCie U No
"OHumknonegun”. LlepkoBb oTkasanachb
oTnesatb Janambepa nocne ero cMepTn
29 okTabpsa 1783 r.; Kak "0oTbABNEHHOrO
aTencta”, ero NpPULLNOCh XOPOHUTL B 06-
Wen morune, HMKak He 0B03HAYEHHON.
Taknm 06pa3om, Moruna BENMKOro €BPO-
NEencKoro y4eHoro-3aHUMKNoNeancTa, rop-
poctn ®dpaHuum - okasanacb NOTEPSH-
HOW, HO €ro CKyJIbNTYpPHbIA MOPTPET Mbl
MOXeM BuaeThb B JlyBpe.

MexayHapoaHbli aCTPOHOMUYECKNI
coto3 yBekoBeunn umsa danambepa B Ha-
3BaHuM actepounga N2 5956 'naBHoOro nosi-
ca n orpomHoro (aunameTp 234 km, rny-
OuHa 6onee 3 KM) kpaTepa B CEBEPHOM
nonyLwapum obpaTHOM CTOPOHbI JTyHblI.

EH TI0JIAXOBA,

KaHoudam @uauxo-mamemamu4ecKux Hayx
K. B. XOJIIIIEBHUKOB,

00KMOp (PU3UKO-MAMEeMAMUYECKUX HAYK

Hugpopmauyus

MnaHbl 3anyckoB
C KocMogpoma
BocTou4HbIN

locymapcTBeHHass Kop-
nopauus "Pockocmoc” omy-
OnMKoOBaNa MIaHbl 3alyCKOB
¢ KxocMoapoMa BocTouHBI.
Ha 2021 r. HameueH mepBHIi
IyCK CBEPXTSAXKEIOW pake-
ThI-HOCUTeNS "AHrapa-ASM"
ctapToBoii Maccoit 780 T,

KOTOpasi BBIBEIET Ha OKOJIO-
3€MHYIO OpOUTY IJISI MCIIBITA-
HUN KPYIHBIA KOCMUYECKUIA
anmmnapart. Ha 2022 r. ¢ mo-
moiubio HoBoit PH "Coro3-5"
crapToBoii Maccoit 520 T 3a-
MJAHUPOBAHBI JIETHBIE UCITHI-
TaHUS TEePCHEKTUBHOTO POC-
CUUCKOTO TMUJIOTUPYEMOTO
kopabnas "®emepauusa” 0e3
skumaxa (3emnst u BceneH-
Has,2015,Ne 3, c. 103-105).

Hauunag ¢ 2019 r. ¢ Koc-
MoapoMa BocTouHbIii To 3a-
Ka3zaM MHOCTpPaHHBIX GUPM
OyoeT OCyIIEeCTBASATHCI 10
NSITH KOMMEpPYECKHMX 3amy-
CKOB paKeT-HOCUTEIEH Kax-
Iblii roa. B wactHocTH, TO

caMOMY KPYMHOMY B MCTO-
pun "Pockocmoca"” KOHTpakK-
Ty ¢ OpUTaHCKOH KOMMaHMU-
eit "OneWeb" nminanupyercsa
21 3amyck ¢ TOMOUIbIO
PH "Co1o3-2. 16". IIpenmno-
naraetcsa 21 pakeToii-HOCH-
TeJeM BBIBECTU Ha OpOUTY
BoicoToi 1200 XM rpynmu-
poBKY u3 672 He6GOMbLINX
anmnapaToB Maccoii mo 150 xr
1715 obecreyeHus] MUPOKOTIO-
JIOCHOTO JOCTYyIa IO0Jbh30Ba-
TeJeH B CETb UHTEPHET.

Ilpecc-peaus
Tockopnopauuu "Pockocmoc”,
11urona 2017e.
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Jroou nayxku

Huuxkoxaiia MeBaHOBMAY

JJoOoagvyeBCKMIA -—

BeJIMKMNM reoMeTpP M ACTPOHOM

B 2017 r. ucnonHsercsa 225 net co
OHS POXO,EeHUS BEJIMKOro pyccKoro ma-
Tematuka Hukonas UeaHoBuua Jlo6a-
4eBCKOro-y4eHoroMmmpoBoromacLuTta-
0a, TBOpLIa HEEBKJINA0BO reoMeTpum,
peqtens yHUBepcUTeTckoro oopaso-
BaHUA U HAPOOHOro NPOCBELLEeHUd,

H.N. Jloba4esckuii. MopTpeT XynaoXHuka
J1.4. Kprokosa, 1833r.
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pekTopa KasaHckoro UmnepaTtop
ckoro yHuBepcuterta (1827-1845)
Bes npeyBennMyeHMs MOXHO cKa3aThb,
yTo H.U. JTo6auyeBCKUii 3a510)KUJ1OCHO-
BbITEOPUNOTHOCUTEJIbHOCTUA. DNH-
LWTEeMHauKOCMONOrM4ecKorono3Ha-
Hus BceneHHowm.

H.W1. JloBauesckuii poamncs 1 nekab-
ps (20 HosiIBpsa no cr.c.) 1792 r. B Hmx-
HeM HoBropoge B ceMbe MENKOro YNHOB-
Huka. OTew yyeHoro - MBaH Makcumo-
B4 JTobayeBCkUIN ckoHYanca B 1797 r
OCTaBMB XEHY M TPEX CbIHOBEW MOrof-
KOB (cTapLuemy, AnekcaHapy, Obin0 ToSib-
KO NSATb NIEeT) No4Tn 6e3 BCAKUX CPEaCTB.
Martb, lNpackoBbs AnekcaHgposHa Jlo-
fayeBckasl, 4OCTaTO4HO 06pa3oBaHHas
N 3HEepPruyHas XeHLWmHa, BCE CBOW CUJbl
HanpaBua Ha To, YTOObl JOCTONHO BOC-
NUTaTb MaJIb4nKOB. B 3TOM 60/bLLYIO Ma-
TEePUanbHYK N MOPAJIbHYIO MOMOLb €N
oKasblBan OafibHUIA POACTBEHHUK, Ka-
nutaH B otctaBke C.C. LLebapwmnH. OH
3aBeLan en Takxke U 4acTb CBOEro Ha-
cnepctea. B LEpPKOBHBIX 3anmMcsix CbiHO-
Bbsl 1.A. JToGa4yeBCKOWM Ha3BaHbl BOCMU-
TaHHukamu C.C. LlebaplunHa. Meutas
[aTb CbIHOBbSIM X0Opollee o6pa3oBaHme,
MpackoBbss AnekcaHOpOBHA NEPEBO3UT
cembio B KazaHb - Beap 34ecb Haxoam-
nacb egMHCTBEHHasA B [MOBOMXbE MM-
Ha3ma. B 1802 r. cbiHOBeW - AnekcaH-
opa, Hukonas n Anekces - no AM4HOMY
NPOLLIEHNIO MaTepPU NPUHUMALOT B IMMHa-
310 Ha Ka3eHHbI cyeT. Bce oHM Obin
O4YeHb CMOCOOHBLIMM K TOYHbIM Haykam

© Hedenves 10.A., Iy6saro U.A., Augpees AQ
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KasaHckuii yHUBeEpCUTET B

1930-e rr. Jiutorpagus.

OcobeHHO Bblaenancsa crapwuin - Anek-
caHgp, Ho B 1807 r., K OrPOMHOMY rOpto
CEMbM, OH YTOHY, Kynasicb B p. KasaHke.

MNepBbIM, KTO 3aMeTun maTematu-
yeckme cnocobHocTM monoaoro Huko-
nas Jlo6ayeBckoro, Obin TaNaHTAMBLIN
yuntenbs rumHasum U, Kaptawesckui,
OKOHuMBLIMIA B 1799 r. MOCKOBCKWUIA YHU-
BepcuTeT. LLnpoko o6pa3oBaHHbIlA Ta-
JNIAHT/IVBbLIA MONOLOWN neparor 3Han He
TONbKO MaTeMaTuKy, HO NMPEKPACHO Bna-
Oen a3blkaMu, nHTepecosancsa Gunoco-
duren n xynoxecTBEHHOM NUTEPaTYPON.
OH c nHTepecom npenogasan B rmMMHa-
311 YUCTYIO 1 MPUKNAOHYI0O MaTeMaTUKY.
A ¢ manbyukamum JlobayeBckmumu, BUAOSA
NX MNpekpacHble CNOCOOHOCTU, 3aHU-
Mascs ewe n gononHutensHo. C 1805 r.
IN. KapTaweBsckuin Hayan npenogasaTb
MaTemMaTuKy 1 B TOJIbKO 4TO 06pa3oBaH-
HOM B Ka3aHu yHnBepcuTerTe.

Ona opraHndaummn ycnewHom pabo-
Tbl B 06acTu obpasoBaHus noneymTe-
nem KasaHckoro yyebHoro okpyra 6bin

Ha3Ha4yeH Yy4YeHbIi 1 OOLLECTBEHHLIN ae-
AaTenb, BuUe-npe3naeHT Akagemunmn Hayk,
yyeHuk M.U. JlomoHOCOBa, O4MH 13 nep-
BbIX PYCCKMX akageMWKoB - MaTeMaTtuk
n actpoHom C.4. Pymosckmi. Ans TOro
4TOObl MOBBLICUTL HAy4HbLIN YPOBEHbL Mpe-
nogasaHusa, C.9. PymoBckuin npurnawa-
eT Ha paboty B KasaHckuin yHuBepcu-
TEeT W3BECTHbIX €BPOMNENCKUX Y4YeHbIX:
B ux yncne - B 1808 r. yuutens u npu-
arena W.-K.-®. Taycca, maTtemartuka
WoranHa (MaptmnHa Pepoposuya) Bap-
Tenbca; a B 1810 r. - BblAAIOWErOCs MOMO-
Joro actpoHomMa Mocuda ¢oH JlutTposa
n neparora ®paHua Kcaeepusa BpoHHepa.

14 ¢deBpana 1807 r. Hukonan Jloba-
4yeBCKUI Obln 3auncneH B Ka3aHckuid
yHuBepcuTeT. [lepBble CBefeHUsd Mo
acTpoHoMum H.N. JlobaueBckuin nonyymn
oT MapTtuHa ®epoposuya bapTensca, ko-
TOPLIA YuTan Nekumm no MHOrMM MaTema-
TUY4ECKNUM JUCUMNINHAM, NO reorpadun
N aCTPOHOMMUW; OH MO3HAKOMWN CBOEro
yyeHuka ¢ pabotamu [.-C. Jlannaca no
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HebecHol MexaHuke. B noHe 1812 r. mo-
nogon ydeHbln npepcrasnsetr M.O. bap-
TenbCcy, a TOT - B COBET YHMBepcuTeTa -
CouMHeHne Ha Temy "O6 annMnTU4ECKOM
nBuxeHnn HebecHbIx Ten". OH Tak xapak-
TepuayeT paboTy y4eHuka: «/13 ero coum-
HEeHUsl, COCTaBJIEHHOro UM 6e30 BCSIKOU
rMOMOLUN -€CJIN HE CYMNTATb CaMOro Tpy-
4aa Jlannaca -BuaHO, 4TO OH HE TOJIbKO
MPOHUK B TO, O YEM B 3TOM TPyLE roBoO-
puTcs, HO U cymesn oboratuTb ero coo-
CTBEHHbLIMU coobpaxeHusmu. MHorve
MecTa ero KpaTtkoro COYMHEHWsS coaep-
XaTt npu3Haky BblAaroLerocss marema-
TUHYECKOro AapoBaHus, KoTopoe B 6yay-
LUEM HENPEMEHHO CJlIaBOM 03apuUT €ero
nmsi»,

B 1810 r. B KasaHb npuesxaeT MO-
nogoi npodeccop - 29-netHuin Nosed
¢oH JintTpos (1781-1840; 3emna u Bce-
neHHas, 2014, N2 6, c. 66-67). OH BO3-
rnaeBun cpasy gse kadenpbl - NpakTnye-
CKOWN 1 TEeOpEeTnYeckom actpoHomumn. Ero

JNOOUMbBIMW YHEHNKAMU CTAHOBSATCS CamMble
cnocobHble CTyaeHThl - MiBaH CMMOHOB
nHwvkonaii Jlobavesckuin. Mpu . doH JInT-
TpoBe 6blia NOCTPOEHa NepBasi BPEMEH-
Hast o6cepBaTopms KazaHcKoro yHmBep-
cuTeTa. HecMmoTps Ha cKygHOe acTpo-
HOMM4Yeckoe 060pyaoBaHME, HA4YAINCH
HabnoaeHns. 28 asrycta 1811 r. Huko-
nan WeaHoBuy JlobaueBckuii 1 WMeaH
Muxannosmuy CumoHoB (1794-1855
BnocneacTteum npodeccop acTpoHO-
Mun, pektop KazaHCkoro yHMBepcuTte-
Ta B 1846-1854 rr.) nog pykoBOACTBOM
¢oH JInTTpoBa npoBenu nepsble HabIo-
OEeHNs 3HAMEHNTOM ApKon komeTbl 1811 1,
onucaHue kotopon ectb y JI.H. ToncTto-
ro B KOHLE BTOPOro Toma pomMmaHa "BoinHa
nmnp”. Kocenun 1811 r. y komeTbl NosBUN-
CSl, XOTS 1N HE OYEHb AJIMHHBIN, XBOCT, Bbl-
3bIBasi OAHOBPEMEHHO CyEBEPHbIN yXac
1 BoCXxuLeHne 3putenein. HabniogeHus
KOMETbI NPOBOANIINCHL U3 OKOH KaHLEens -
pum YyeHoro coseTta YHusepcuteTa. 3

Ob6cepBatopus KaszaHckoro yHuepcuteta. dorto Havana 1900-x rr.

40



OTCYTCTBMEM aCTPOHOMUYECKNX 4ACOB,
OblIM MCNONb30BaHbI Yacbl, BUCALLNE
B 3a/le COBETa; TOYHOCTb HabGNOAEHWNA
coctasngana go 10" gyru. NccnepoBanms
KOMeTbl OblNn oTpaxeHbl B rasete "Ka-
3aHckume mnasectma”, B N2 21 3a 2011 r.
OHuM 9BNSI0TCSA €ANHCTBEHHBIMUW COXpa-
HUBLLMMWCS 151 HAC aCTPOHOMUNYECKNMMU
HabnoaeHuamn H.N. JlobaveBckoro.

CtyneHyeckas Xu3Hb Hukonas,
HecMOoTps Ha ero GnecTawme ycnexu B
Haykax, He Oblnabe3obnadyHon. O6LuMTEND-
HbllA, BECENbIA U O30PHON IOHOLLA YacTo
NpYHMMaN y4acTue BO MHOMUX CTyAeHYe-
CKMX nNpokasax, a uHorga n cam b1 nx
WHULMATOPOM. OTO HaBMIEKANO HaA HEro
FHEB YHMBEPCUTETCKOro HayanbCTBa,
0eno 0oxoauno gaxe ao ero UCKye-
HUS 13 YHuBepcuteta. U Tonbko BMme-
waTenscTBo npodeccopo P.K. BpoH-
Hepa, M.®. BapTenbca, $oH JInTTpoBa,
YBEPEHHbIX B €r0 "4pe3Bbl4alHbIX yCre-
Xax M TaKOBbIX Xe& AAapOBaHMAX B Hay-
Kax MaTteMaTnieckux n pusnyeckux”,
cnacno Hukonas ot cypoBbIX pENPECCUN.
OH oTgenancs BbIrOBOPOM, AaB B Mpu-
CyTCTBMM YyeHOro coeeta YHUBEPCU-
TeTa NoAnncky O TOM, H4TO UCMPaBMUTCS.
B 1811 r. TanaHTAMBOro CTyOeHTayTBEPX-
0aloT B CTENEHN MarmcTpa (MOMOLLHMKA
npodeccopa no npenoaasaTenbCkon ae-
STENbHOCTN), OH Ha4YMHaeT caM YnTaTb
JIEKUMN N 3aHUMATbCS MPaKTU4ECKNMU
paboTtamu co ctyaeHTamu. B 1814 r., oo
NCTEYEHNS TPEXTOANYHOro cpoka, Hu-
konan VBaHOBMY Obin NPOU3BEHEH B
aAbIOHKTbl YACTOM MaTemMaTukuM 1 cTan
npenogasartb B YHuBepcutete. B 1820 r.
M.-®. BapTensc 1 apyrvie MHOCTPaHLbI
yexanu, a 28-netHero H. JlobayeBckoro,
y>Xe YyCMeBLEero nokasartb He3aypsaHble
opraHm3aTopckue cnocobHOCTH, Ha3Ha-
4ymnm gekaHoM GU3nKo-maTemMaTnyecko-
ro akyneteTa. Kpyr ero o6s13aHHOCTEN
06OLIMPEH-YTEHNE NEKUMIA MO MaTeMaTu-
ke, aCTPOHOMMUM 1 HU3KMKE; KOMMEKTa-
uns 6MbnuoTekn n NpuBeaeHNe ee B No-
psaok; paborta B My3ee, B GU3NYECKOM
kabuHeTe, co3aaHne ACTPOHOMUYECKON
obcepaaTopuu.

B 1819 r. .M. CMOHOB CTaHOBMKTCS
Y4aCTHMKOM 3HAMEHUNTOM KPYroCBETHOMN

akcnegmuumn Kk KOXXHOMY NofoCy nog, Ko-
MaHzoBaHneM @. bennvHcrayaeHa, OH Ha
ABa roga nokmpaet KasaHb. 3aBegbiBa-
HUe ropoackoin ACTPOHOMMUYECKON 00-
cepBaTopuen 1 YTeHre nekuuin No acTpo-
HOMUK nepexoamT K JlobavyeBCcKOMy MO
ero cobcTBeHHOMY xenaHuio. OH nopa-
eT B CoBeT npepsioxeHue: «He yrogHo
m 6yaet CoBeTy BO3/OXUTb HAa MEHS
npernogaBaHne eKUni acTPOHOMUN Ha
Bpewmsi OTCyTCTBUS r-Ha rnpogeccopa
CumMOHOBa, KOTOPbIE JIEKUMN S Bbl3bl-
BaKOCb MNpPoAoIKaTh Aaxe u Toraa, Kor-
Ja Obl kakume-Hubynb O0OCTOSTe/IbCTBa
yaepxann Hagosaro r-na CUMOHoOBa B OT-
ayyke. Ecnam CoBet cornacutcsi Ha Moe
rpeasoxeHne, TO MPOLy ero AO0BEPUTb
MHe rioneveHne o6 ObcepBaTopumn n n3-
HEPXKN CYMMbl HA HEE Ha3Ha4eHHOU».
CoBeT npuHMMaeT npegsioxexHve, n Hu-
Konain VBaHOBWUY C XapoM MNPUHMMAETCS
3a paboty. OH Takxe MHDOPMUPYET CO-
BeT YHuBepcuteTta: «HakoHeL, rpoLuy
CoBeT nNpuHATb U TO B YBaXEHUE, 4TO
S 3aHMMal0 Ternepb ABe kagenpsl, 4TO
JIETHEE BPEMS TOJIbKO M CMOCOOHO /151
HabsoaeHW, KOTOPbLIM S MHOrAa rnocBsi-
wato v gHv v Houm». B 1821 r. H.W. Jlo-
GayveBCKMin NpenodaeT TeOPUo CNyTHU-
KOB N KOMET, PyKOBOACTBYSICb paboTamm
M.-C. Nannaca (3emnsi n Bcenexnas, 2009,
N2 2), 3aTemM 4nTaeT MOJHLIA KYpPC Teope-
TUYECKOM M NPaKTUY4ECKON aCTPOHOMMUN.
EMy xoTenocb Obl Aaxe BECTU U BbICLUYIO
reogesuio, 1 Teoputo durypbl 3emnn, Ho
COBET OTKJIOHWUNT 3TO NpensioxeHune. Yye-
HbIi HAXOAMT BPEMS pPacLUMPUTb U yriy-
OUTb CBOW KypCbl: MCMONb3ys Tpyabl
X.-b. Oenambpa n X.-X.-J1. ge Nanan-
pa, H.WN. NobayeBckuin nokasan, kak
«OnpeaenTb n3 HabaeHN 3/1eMEH-
Tbl COJIHEYHOrO ryTH, a TaKkxke 06 nu3me-
HEHUN 3KCLEHTPUCUTETA COJIHEYHOIO
nyT¥», UHBIMW CIOBaMM-OH fan onpepe-
JIEHNE 3NEMEHTOB 3EMHOM OpOUTLI U KX
BEKOBbIX U3MEHeHU. 1o BO3BpaLLEHUS
N.M. CumoHOBa (kKpoMe acTpoHOMU4e-
CKMX HabnoOeHWn) oH NpoBoAMN TakXe
NPakTUYEeCKME 3aHATUS MO aCTPOHOMUN
CO CTyOEeHTaMMU.

MNocne otbe3pa M.-®. Baptenbca
B 1820 r. H.WN. Jlobayesckoro nsbupaioT
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lMapannenbHbie MpsMble NepecekarTcs
B VICKPUBIEHHOM MPOCTPAHCTBE.

JeKkaHOM Pun3nKo-marTemaTmyeckoro da-
Kynbteta, a B 1822 r. - yneHom cTpoun-
TenbHoro komuteta. C 1825 r. oH yxe
npencepatens 9T0ro KomuTeTa, a Be-
JINYECTBEHHBIN aHCamMOnb YHUBEPCUTET-
CKWX 30aHuiA Belpoc 6n1arogaps NOCTOSIH-
HOMY BHUMAHUIO N HEMOCPEACTBEHHOMY
yyactuto Hwukonas WMBaHoBMYa B 3TOWN
OrpomHoli pabote. COBpEMEHHUKN OTME-
Yyanu, 4TO B YHMBEPCUTETCKUX 3OAHUSX
N YYPEXAEHUSX, YCTPOEHHbIX UM - "BE3-
ne Obln BUaeH ym, 060yMaHHOCTb U aaxe
pOCKOLLb".

B 1822 r., nocne oByxneTHEN aHTapK-
TWUYEeCKOW akcneanumm, ¢ Tpmymepom Bep-
Hyncs Ha poamHy .M. CMMOHOB 1 CHOBa
NPUCTYNWA K NPenoaaBaHnio aCTPOHOMUMN
B KasaHckom yHuBepcutete. B 1836 r.
non, ero PpykoBOACTBOM MO MPOEKTY M3-
BecTHoro apxutektopa M.M. KopuHpcko-
ro Oblia NOCTpPoeHa npekpacHaa obcep-
BaTOpPMS BO ABOpE YHMBEpPCUTETA; CaMoe
aKTMBHOE y4acTue B CTPOUTENbCTBE MpU-
Human u H.W. JlobayeBckunin. B opuru-
HaJIbHOW MAaHUPOBKE 3[aHWS, KOHEYHO,
NPOCNEXNBAETCH €ro reoMeTpu4ecKum
reHnMn.

B 1827 r. oH Obln n3bpaH PeKTopoM
YHuBepcuTteTa M OCTaBajsCsd Ha 3TOM
nocTy B TeyeHne 19 net. BHukas co ceoii-
CTBEHHbIM eMy Tpyaoniobuem BO Bce
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neTann yHUBEPCUTETCKOM XU3HU, C
yaydwan n pacwmpsn KazaHCcKUm yHn-
BEPCUTET; ero akTMBHOCTb 1 YMENOE py-
KOBOACTBO BbIBE/IM YHUBEPCUTET B YUC-
10 NnepefoBbIX POCCUNCKNX Yy4EeOHbIX
3aBefeHnin. HecMoTpsi Ha OrPOMHYIO 3a-
HATOCTb HAy4YHOW U aAMUHUCTPATUBHOM
paboTtoi, H.W. JlobayeBCcknin HUKorpa He
3abbIBan aCTPOHOMMIO: B OTYeTe O 3aT-
MeHun 1842 r. oH nuwieT, 4To Haboan
komeTy 3Hke B 1832 r. u komeTy [Nannes
B 1835T.

KHecuacTblo, BaBrycrte 1842r. ctpaw-
Hblii Noxap ncTpedbun 60nbLUYI0 YacTb
KasaHu, He nowaame n YHusepcuteT. He
CMOTPS Ha MPUHATLIE MEPbI, OT OrHS MO-
CTpagano HegaBHO MOCTPOEHHOoe 3aa-
Hue ACTpoHOMMYECcKo obcepBaTopuu,
ObIIMNCNOPHEHBIHEKOTOPbLIEMHCTPYMEH-
Tbl U, BEPOSATHO, B OrHE NMornd apxmBe; He
OCTaNoCb HUKAKUX XYPHaNoB Habnwoae
HUI paHee 1842 1. 3TUM 0O bSICHAETCSH OT-
CYTCTBME CBEeHN 06 aCTPOHOMMYECKMNX
HabnoaeHuax Hukonas ViBaHoBuua.

Ho maTemaTunka, KoHe4yHo, Oblila OCHO-
BOW XWU3HM MOJI00r0 y4eHOoro. Teop4yec-
kas Mblicnb H.N. JlobavyeBckoro, Hapy-
Las TpaanLmMm, HeycTaHHO paboTana Ha
CTPOrvIM NOCTPOEHNEM Ha4Ya reOMeTpUn.
11 deBpansg 1826 r. oH BbICTYNAET C OO-
KnagoMm, roe BrnepBble M3naraeT CBOIO)
HOBYIO reOMeTpPUYECKyIo cuctemy. lata
3TOro BbLICTYMNJIEHUSA CYUTAETCS OHEM
POXAEHNS HEEBKIMO0BOW reOMETPUMN.
Yepes Tpu roaa ata pabota "O Havanax
reomeTpun" nybnmkyeTcs BxypHane "Ka-
3aHCKUI BeCTHUK". ANnd Toro 4toobl 060-
CHOBaTb CBOW Hay4Hble YTBEPXAEHUS,
Hwukonaii MiBaHoBWY o6paLLlaeTcs K aane-
KOMY KOCMOCY: 32 OCHOBY NOATBEPXAE-
HUS MPaBUIIbLHOCTU HEEBKINAOBOW reo-
MeTPUM B KOCMUYECKMX MPOCTPAHCTBAX
OepyTca napanfiakcbl Tpex 3Be3f, -
29 BpupaHa, Purensa n Cupwuyca. MNapan-
nakchbl 9TUX 3Be3[, OblIM onpeaeneHsbl
€ 60NbLLIOK MNOrPeLLHOCTbIO, HO UCMOJb30-
BaTb MX B BbIYUCNEHUAX ObINIO BO3MOX-
HO. Hukonain VMBaHOBWY penaeTt BbiBOL)
0 TOM, 4TO XOTS NPOCTPaHCTBO U bec-
KOHEYHO, HO MapasnfiiakCbl BCex 3Be3[,
ero HacensoLwmx- kak 6bl HA OblI OHU



[anekn-He MOryT ObiTb MEHbLLUE HEKOTO-
PO ONpeneneHHom BENNYNHBI.

B 1832 r. H.WN. JlobayeBcKknin XeHun-
csa Ha BapBape AnekceeBHe MounceeBoi,
OHa Obina noyTn Ha 20 NeT MoJiIoXe ero.
ToYHOE KONMMYECTBO POAMBLUNXCS Y HUX
DEeTell HEM3BECTHO; COrflaCHO MOC/YXHO-
MY CMNCKY, BbIXXNIN CEMEPO.

B 1835 r. B "YueHbix 3anuckax” Ka-
3aHckoro yHusepcuteta H.U. Jlobauyes-
ckuii onybnukoBan ctaTbio NoA Ha3BaHU-
emM "Boobpaxaemasi reomeTpua”-Tak oH
pPEeLLn Ha3blBaTb CBOIO FEOMETPUYECKYIO
CMUCTEMY MOCAE TOro, Kak MOHSIN, 4YTO He-
BO3MOXHO C BbICOKOW TOYHOCTbIO AOKa-
3aTb, YTO OHa HEOOX0AMMO UMEET MECTO
B KOCMWYECKOM NpOCTpaHcTBe. 'eHmanb-
Hasi MbIC/b Y4EHOro 60Jiee YeM Ha COTHIO
net oborHana pasBUTME MUPOBOI Hay-
k1. EQMHCTBEHHbIN N3 3HAMEHUTLIX MaTe-
MaTUKOB TOrO BPEMEHMW, KTO BOCXMLLAM-
csa paboTtoin Jlobayerckoro, 6bin1 U.-K.-PD.
Maycc. OH cneumanbHO Bbly4n PYCCKUIA
A3bIK-AN5 TOro, 4tobbl B MOAJIMHHUKE
ynTaTb CTaTbM PYCCKOr0O y4EHOro, C Ko-
TOPbIM O4EHb XOTEN BCTPETUTLCS JINYHO.
Ho, K coxaneHnuto, ata BCTpeya Tak 1 He
cocTosinach.

Bcs HayvHas ku3Hb Hukonas MBaHo-
BMYa Oblnia NocBsiLLieHa pa3paboTke reHu-
aNIbHOIr0 OTKPLITUS - HE3BKIMOOBOWN re0-
METPUM - N ee pacnpPOCTPaHEHUIO cpeam
MaTtemaTumkoB. B 1854 r., yxe 60nbHOI
M NOYTM OCHEenLwnii, OH AUKTYEeT CBOMN
NoCneaHnin Hay4Hblin Tpya "MaHreome-
Tpuio" ceoemy ydyeHnky ocudy AHTOHO-
Bu4y bonbuaHun (1818-1876). Ha nocnea-
Heln ero CTpaHuue BENUKUIA mMaTemMaTuk
OnNSATb FOBOPUT O BOSMOXHOCTM NPOBEP-
K/ CBOEWN TEOPUM NPn NOMOLLM aCTPOHO-
MUYECKUX HaBMIOAeHWIA.

MonHoe 3atmeHne ConHua Bcerpa sB-
Nanocb Ang acTpoOHOMOB BCEro mupa
OYEeHb 3HaA4YMMbIM gBreHnem. Ho 3atme-
Hue 26 nioHa (8 uiona) 1842 r. MOXHO
Oblno HabnogaTe B Honbluen Yyactu E.-
ponbl 1 B Poccuun. MNonoca nosHoro 3ar-
MeHMS Npoxogunaa 4epes MHOXECTBO ro-
poaoB, N NMPOAOSXUTENBHOCTb MOJSIHOMN
dasbl Oblna 3HaYMTENbHON. KasaHckue
aCTPOHOMbI A0JIXHbI OblNM HabnwoaaTb
3aTMeHue B lMeH3e. N3-3a oTcyTCTBUSA

BOOBTAAEMIAN

BIrEoamMETPI A

[l Besescvosmes

'i \.f\""':‘ i} ki

Us Yusuerenvovreol onpurram

Tutyn ctatbu H.U. Jlobayesckoro "Boob6pa-
xaemasi reometpusi”. 1835r.

N.M. CumoHoBa (OH Haxogunca B KO-
MaHaupoBke B EBpone) Habnopatb 3at-
MEeHMEe OTnpaBuaca acTPOHOM-Ha-
onopatens M.B. JlanyHoB. K Hemy no
COOCTBEHHOW MHUUMATMBE NPUCOEOMNHN-
nncb ("4TOoObLI YOOBNETBOPUTL CODCTBEH-
Hoe ntobonbiTcTBO") H.WU. JlobaueBckui
(oH yxe 3aHuman nocT pektopa KasaH-
CKOro yHuBepcuteTta) n npodeccop du-
3k 3.A. KHopp. WHCTpyKUMSa no Ha-
onogeHnio 3aTMeHus Oblna cocTaBfieHa
N.M. CuMOHOBLIM. MaBHbIM NHCTPYMEH-
TOM Ans HabnogeHuin Gblna acTPOHOMM-
yeckas Tpyba paboTbl HeMeukoro du-
3uka n ontuka WN. ®payHrodepa (3emns
n BcenenHas, 2012, N2 3) ¢ 06BbEKTUBOM
B 97 MM, HO He OblJI0 XOPOLUEero XPOHO-
MeTpa - 4YTO, KOHEYHO, He OaBano BO3-
MOXHOCTM MNONY4YNTb BbICOKOTOYHbIE
pe3ynbtatbl. K TOMy Xe BO BpeMs 3aTMme-
Hus ConHua Hebo BObINIO MOKPLITO NIErKON
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Pektop KasaHckoro yHuepcuteta H.U. Jlo-
6aqeBckuii. MopTtpet xyanoxHuka J1.4. Kpro-
koBa, 1839r.

rneneHom obnakoB 1 OGONbLUYIO YacTb Ha-
MeYeHHbIX Ppunsandyeckmnx HabnraeHun He-
BO3MOXHO ObINIO MPOBECTU.

B lNeH3e, nocne HabnogeHns 3aTme-
Huqa, Hukonam KVIBaHOBMY moceTunn He-
KoTopble y4yeOHble 3aBepeHus. Bcko-
pe B "lpubaBneHnsax K NeH3eHCKUM
rybepHckum Begomoctam” ot 10 monsa
1842 r. nosiBMNacb 3amMmeTka o0 Habnwge-
HUAX 3aTMEHUA Ka3aHCKMMUN YYEHLIMMU.
CuuTaeTtcs, 4TO OHa, C OOJbLLUOW BEPOAT-
HOCTbIO, nMpuHaanexut nepy H.W. Jloba-
yeBCKkOro: «llacmypHoe Bpemsi MpuHy-
AWJI0 0TKasatbCsl OT BCEX (PUINYECKMX
HabsroaeHWr, Kakue rpearnosioXeHO
661710 caenatb HaL CTENEeHbIO YMEHbLLE-
HUST COJTHEYHOIrO CBETa U COJIHEYHOU Te-
rnaoTkl. YTBEPANTENILHO CcKa3aTb MOXHO
TOJIbKO TO, 4YTO TEMHOTA BO BPEMS 0J1-
HOro 3atmeHusi Obisia COBEPLLUEHHO 10-
JIYHOYHasi Y, BEPOSITHO, rpu SICHOM Hebe
OTKPbIINCL Obl MHOrne 3Be3abl U 475
npocroro rnasa. Bcero 6osee rnopa3v-
Tes1IeH Obls1 yAUBUTEJIbHO ObICTPbLIV e-
pexoa OT 3ToVi TEMHOThI K CBETY, Korga
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rnosiusicsi nepBbivi iyd ConHua. C 3Tum
rosiIBJIEHNEM BCE MCHYE3J10: AbIMYAThI
OT/INB, KAKM OAETbI OblIV BCE OKPYXA -
roLme npeameTsl, 0coObeHHo Bua oba-
KOB, Mpak, rNoKpbIBaOLLMYi BOCTOYHYHO
4acTb rOpPU30HTa, M 3aps, OocCBeLjalo-
Lasi rnpoTuBOIOJIOXKHYIO 4YacTb Heoba,
OZHVM CJIOBOM, BCE, YTO SIBJIEHUE 10J1-
HOro 3aTtMeHusl Aesiajio CTOJIbKO Be-
JINYECTBEHHbIM U YANBUTEJIbHBIM [J1s]
BCSIKOrOBHUMAaTe/IbHOroHabaoaarenens
qynec npupoasi». Otyet H.WN. Jlobaues-
ckoro "TonHoe 3aTmeHune ConHua B NeH-
3e 26 nioHa 1842 ropa™ 6bin onybnmko-
BaH MNpu €ro Xmn3Hu B "Y4YeHbiX 3anncka;
KazaHckoro yHuBepcuteta” (1842 r.
kHura N2 3). Hukonaw MiBaHoBUY nucan
«ACTPDOHOMUYECKNE HaboaeHus ne-
nan roc. JlsanyHoB, KOTOPOMY MOMOLL -
HUKOM ©6bl1 cTYAeHT Maraur. Mol ¢ roc.
KHoppom ocrtaBunu asis cebsi 4pyroro
poga 3aHsiTue: Halle BHUMaHue obpa-
LEeHo OblJ10 Ha caMoe siIBJIEHME, MO UC-
TUHE BEJINKOIENMHOE, XOTS MHOIoe CKpb-
TO ObII10 A1 HaLUWX a3 o4 3aBecom
obnakoB. Ha mecte AHEBHOIro ceeTuna,
Korga rnocaenHuri ero J1iy4d nc4es, siBuJi-
CSsl TEMHbIVi Kpyr, kak 6bl caMO COJIHLE,
HO Ternepsb yXXe 4epHoe CTOos1/10 Ha Hebe.
B TpeneTHoOM oxuvigaHun 4ero-To Hen3-
BECTHOI0, C TOPOIJINBbLIM Xe/1aHNeM
BCe BuAETb, C ONaceHneM 4ero-Hmoyab
He 3aMeTUTb, CTOSIJIN Mbl, 3PUTEJIN, CPE-
Au rnpu3pakoB BO Mpake, ¢ 06paLyeH-
HbIM B30pPOM K rnotyxiuemy COJsIHLY, KakK
00BOPOXEHHbIE, MOCTUIHYTbIE CTPAXOM
1 6eCrokoricCTBOM, BOOXHOBEHHbLIE YyB-
CTBOM BO3BbILLIEHHLIM M TOPXECTBEH-
HbiM», Coo0OLWeHVe BbI3BaANO 60JbLLON
nHTepec. OHO 6bIN0 3acnyLaHo Ha Yye-
Hom CoBeTe, NOCKOJbky JlobayeBCcKuii
"BblCKa3biBan rnybokue MbICnM Mo rno
BOAY Hay4HbIX TEOPUI BOOBLLIE 1 TEOPUM
dU3KKU B HaCTHOCTN".

MonHoe 3aTmeHme ConHua B 1842
nobyauno H.W. JlobayeBCKOro 3aHATb
CH 0QHOW N3 BaXXHENLLUNX TEOPUIN GU3N-
Kn cepeanHbl XIX B. - Teopumen ceeTa.
OH pa3BmBaeT HaMHOro onepeauBLIne
€ro 9noxy MbIC/IM 0 BO3MOXHOCTM LBONCT-
BEHHOW Npupoabl CBETA; O TOM, YTO CBET
npencrtaengdeT cobon 0OQHOBPEMEHHO



konebaHusa adupa 1 OBUXKEHUE Menbyai-
WMX 4Yactuy: «TO HECOMHUTE/IbHO, YTO
MPOCTPaHCTBO OBCOAY HAMOJIHEHO LIEH-
Tpamu, OTKyZa BbITEKAET WM cuna npu-
TaratesibHasi wiy cuaa OTTasKUBaIoLLasl.
LleHTpbl, Takum o6pa3om, Mexay ABYX
MPOTUBOIMOJIOXKHbLIX CUJT EPXaTCsl B paB-
HOBeCUW, YTO HapyLIEHWEe PaBHOBECUS
6bIBAET MM MPUYNHOV U3MEHEHUSI CO-
BEPLLEHHOro, Man TOJIbKO KosaebaHusiMu
BHyTpY Tes... MOXHO BEpHbIM OCTaTbCS
Teopuy HblOTOHa, nNpubaBuB TOJILKO HTO
rnoTok agupa, BCTpeyas npensTcTBne Ha
nyTy, MPUXoANT B BOJTHEHNE»,

Hwvkonar MBaHOBMY 60JbLIOE BHUMA-
HWe yaensn nocTaHoBKE NMpenoaaBaHus
B YHMBepCcUTETE, OCOOEHHO MOcne BCTy-
nieHns B AO/IKHOCTb pekTopa; 6oponcs
C KOCHOCTbIO, OrpaHNUYEHHOCTbIO U peak-
LIMOHHOCTbIO HEKOTOPbIX NMpenogasarte-
nen. MNpun manenwen BO3IMOXHOCTU OH
noceuwian gpyrme y4yebHble 3aBeOeHus,
n3y4dan mMcrnonb3yemble TamMm negarormye-
CKMe CUCTEMbI-ANS TOro, 4Tobbl Npume-
HUTb CaMOE UHTEPECHOE. B akToBOW peun
5 niong 1828 r. H.W. JlobayeBckmin roBo-
pun o Npobnemax BOCNUTaHUS: «YesoBek
poxaeH 6biTb rocrioanHOM, Lapem rnpu-
poakl. He npoxoante MyumMo BCero Toro
6oraTcTBa, KOTOpOE AaeT BCEeM Hayka,
MUCKYCCTBO, rpupoaa. Béuparite ato 60-
raTcTBo B cebsi».

29 anpensa 1838 r. "3a 3acnyru Ha
cnyx6e n B Hayke" H.W. JlTobayeBckomy
OblNM MOXanoBaHbl YANH OENCTBUTENb-
HOrO CTaTCKOro COBETHMKA, ABOPSHCTBO
n naH rep6. N3obpaxeHHble Ha repbe
nyenbl, CTpenbl M MNOAKOBbLI O3HAYaloT,
COOTBETCTBEHHO, Tpyaontobue n uene-
YCTPEMJIEHHOCTb, NPUBEAEHNE K ycne-
XYy; CUMBON B BEpPXHeM yrny repba- Lie-
CTUKOHeYHasl 3Be3aa (neHTorpamma,
COCTaBJieHHass M3 ABYX 30JI0TbIX Tpe-
YrOJIbHUKOB)-IBNSIETCS 3HAKOM MaCOHOB
(BOMbHbIX KAMEHLLMKOB), UM WUNIIOMUHA-
TOB. 3TN "NpocBelleHHble 00beanHeHNs
Hay4YHO-HUNOCOPCKOro ToNKa U MUCTU-
4yeckoro xapaktepa (B pasHoOW cTene-
HM OO3BOJIEHHbIE WX TalHbIE)" OOXHbI
OblIN, OCHOBLIBASAICb Ha pauMOHaNbHbIX
CO0BpaxeHMsxX cNpaBeaIMBOCTU, MOJb-
3bl, LLEenecoobpa3HOCTN U T'YMAHHOCTMH,

'ep6 NOTOMCTBEHHOro [ABOPSIHWHA
H.U. Jlobayesckoro.

NOCTpoUTb HOBOe 06LWecTBo 6e3 penu-
rMO3HbIX NpeapaccyakoB; co3aatb QyH-
OaMEHT AN HOBbIX rapMOHUYECKUX OT-
HOWeEHUN. MacCOHbI - OTBETBNEHME OT
O6uwecTtBa unnoMMHaToB - BGonee 3a-
KOHCMMPMPOBaAHHOE, CO CBOUMW puUTya-
namm, obblHasMu n ydyeHuem. LlepkoBb
XecTko 6oposiacb C TaMHbIMU MUCTUYE-
CkuMK obLiecTBamm (BO BTOPOI NOJIOBUHE
XVIII B. 1 Hayane XIX B. OHM ObiNKX LWINPO-
KO pacnpocTpaHeHbl B EBpone n Poccun).
[MonoxntenbHoe BAMSIHWE 3TOr0 Y4YeHuUs
Ha pas3BUTUE KYNbTYPHOM U couunasb-
HOM XN3HM B Poccun HE NOJnexuT co-
MHeHno. B KoHcepBaTmBHOM Ka3aHckom
YHUBEPCUTETE MaACOHCTBO OblNO CTPO-
Xare 3anpeLleHo, HO N3BECTHO, 4TO He-
KOTOpble 13 NpodeccopoB NpuHaaIexa-
N K 3TOMY TariHoMy obuiecTtBy. Hukakumx
NMMCbMEHHbIX O0Ka3aTenbCTB MNpuHan-
nexHoctn H.MW. JlobavyeBCckOro K MacoH-
CKOW NIOXE He HangeHo, HO TO, 4TO ero
yuntens ®@.-K. BpoHHep Obin unatoMuHa-
TOM, WU3BECTHO M3 ero aBTobuorpadun.
KoHeuHo, mygpbin ®.-K. BpoHHEp Mor
oka3aTb Cepbe3HOe BAUSIHME Ha Oyly
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H.U. Jlobaqesckuii. lareppoTtun, 1855r.

TanaHTAIMBOro, ceBob6oa0M0bMBOro, TAHY-
LLLerocs KO BCEMY HOBOMY HOHOIO KOSEern.
M3 nepennckn ¢ noneuntenem KasaHcko-
ro ydebHoro okpyra M.A. CanTblKOBbIM
BWAOHO, C KakMM YBaXXEHMEM W MOYTEHU-
€M OTHOCWJICS KPYMHbIA CTOSINYHbINA YM-
HOBHWK K nMpodeccopy NpOBUHUMANBHOIO
MOJ1I040r0 YHMBEPCUTETA.

B 1841 r. Hukonaio VMiBaHOBM4y npwu-
CBOEHO 3BaHWE 3aCy>XeHHOro npodec-
copa, B creayowem rogy oH 6bin n3bpax
YNEHOM-KOPPECNOHOEHTOM [ETTUHIEH-
CKOro KOPONEBCKOro Hay4yHOro oouie-
ctBa; B 1855 r. no cnyyaio ctonetmsa Mo-
CKOBCKOro yHMBepcuteTa u3bpaH ero
MOYETHLIM YNIEHOM C Bpy4YeHMeM cepeod-
psHoi mepanun. HW. JlobayeBckuin Ha-
rpaxaeH WeCTbio opaeHaMU.

1846 rop 6bin ana H.W. JlobayeBcko-
ro TaxenoiM: 8 deBpana ymumpaeT ero
OByxneTHaa [godyb Hapgexpga; B 9TOM
Xe rogy, no mctedeHumn 30 net cnyx-
Obl, MMHUCTEPCTBO MPOCBELLEHUS NO
yCTaBy AOJIXHO OblIO MPUHATH peLle-
HUe - ocTtaButb ero n M.M. CumoHoBa
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npodeccopamm Unm BbIOPATL HOBbLIX Npe-
nogasarenen. HecmoTps Ha MHEHWE Co-
BeTa 00 ocTaBNeHUn nx B YHMBEPCUTETE,
MUHMCcTepcTBo MwnIo H.W. JlTobaueBcko-
rO He TOJIbKO PYKOBOACTBA kadenpon, HO
M OTCTPaHW/IO OT AOSIKHOCTU pekTopa. OH
Obl/1 HA3HA4YEH NOMOLLIHMKOM MonevnTens
KasaHckoro y4ebHoro okpyra.

Bckope JlobaueBckuii pazopuncs, oo
B KasaHu 1 nMmeHue XeHbl Ob1IM NPOAaHO
3a pgonru. B 1852 r. ymep o1 TY6€EpKYNE-
3a cTapLui cbiH Anekcen, niobumedn, Hn-
konas MeaHoBmya. Ero 3popoBbe 6biS10
TOXe noaopBaHo, ocnabeno 3peHue.
HecmoTps Ha 9T, OH MO Mepe cun cTapa-
€TCH y4aCTBOBATb B XWU3HU YHMBEPCU-
TeTa: npeacenaTtenbcTByeT B KOMUCCUN
no npa3gHoBaHumio 50-neTms y4ebHoro
3aBeneHus.

12 despana 1856 r. Hukonanm MeaHo-
BMY JTo6avyeBCKM NOKMHY 3TOT MUP, OT-
[.aB BCIO CBOIO XM3Hb CITY>XEHUIO NItobun-
MO Hayke n KazaHCKOMY YHUBEPCUTETY.

lMokonTca ero npax Ha ApCKOM Knag-
ovwe BKazaHn. HaHaarpobun-Haanuch
«30eCbMNOXOPOHEH MOMOLLHWK NoneyYnTe-
nsaKazaHckoroyyebHorookpyra, 3acny-
XXEHHbIN Npodeccop n pektTop KasaHc-
KOro mnepaTtopcKkoro yHMBepcuTeTa,
MOYETHbLIN YneH YHneepcuteTa MoCKBbl,
YNEeH-KOPPECNOHAEHTI ETTUHIEHCKOro
KOPONEeBCKOro obLecTsa 1 4neH obLe-
CTBaCEBEPHbIXaHTUKBAPUEB, AENCTBN-
TENbHbIN CTAaTCKNI COBETHUK, Pa3HbIXOP-
neHoB kaBanep H.W. JlobayeBckuin».

Korpa Bo BTOpoii nonosuHe 1860-x rr
paboTbl Hukonas MiBaHoBMYa yxe Obinn
MOBCEMECTHO OLLEHEHbI N0 AOCTOUHCTBY
M NEPEBEAEHbI HA BCE OCHOBHbIE EBPO-
nenckneasblkn, KazaaHCKMnyHMBEPCUTET
B 1883 r. u3pan "MonHoe cobpaHmne co4n-
HeHunnnoreomeTpun"H.N.JlobavyeBckoro

B 1893 r. KasaHb LUMpPOKO oTMeYvana
100-netne co gHa poxaeHus Hukonas
MBaHoBMya. Cnaea ero yxe 6blna Ha-
CTOJIbKO Benmka un B Poccun, v B EBpone,
4yTONPU3bLIBON3NKO-MaTEMATNYECKOTO
obuiectBanpuKazaHckom MimnepaTop-
CKOM YHUBEPCUTETE COCTABUTb KanuTan
MexayHapoaHoro®oHaalJloba4yeBcKCoro
HaLlen NOBCEMECTHbIN OTKNMK. B 1895,
Ha cpencTBa poHaa bbina yuypexaeHa



MexayHapoaHasi npemMmst UMeHu y4eHoro
C BpyyeHnem mepanu, a B 1896 r. B ckBe-
pe HanpoTuB YHMBepPCUTETA OTKPbLIIN
namatHuk H.W. JloBayeBckomy paboThl
M.-J1. dennoHa.

Mpodeccop matemaTnkn, BHYK MBaHa
Mwuxarinosmnya CumoHoBa, A.B. Bacunb-
€B-akKTMBHbIM NponaraHamcT vuaen Jloba-
4EeBCKOro-Ha OTKPbLITUX MaMsTHMKA cka-
3an: «llamsaTHuk Jloba4yeBckomy rnpoTmB
3aaHvs lobumMoro UM YHuBepcuteta -
He npeyBenn4yeHHasl Harpaaa 4esioBeKy,
BCSI XW3Hb KOTOPOro Oblia MocBsileHa
MPOCBELLEHNIO POAHOV CTPAaHbI, BEINKO-
MY MbIC/IATE/II0, Tak MHOIo cAenaBLuemMy
AJ/1s1 Hay4YHow cnaBbl Poccun n KasaH-
CKOro yHuBepcuTeTa».

B 1970 r. Ha obpaTHoli CTOpOHe JlyHbl
mnmMmeHem H.W. JlobayeBckoro 6bin Ha3BaH

Hanrpobune H.U. JlobayeBckoro Ha Apckom
knapbuiue B KasaHu.

MexayHapoaHovi  npemuu
mm. H.UN. Jloba4eBCKOro, y4pexaeHHow
B 1895r.

Menasnb

kpatep anameTpom 87 kM (KoopauHaTbl -
9,76° c.wu. n 113,07° B.A4.). Ocoboe BHMMA-
HWe xoTenocb Obl yoenuTb kpatepy Jloba-
YEBCKMIA 1N HEOoOblYHbIM 0OPa30BaHUSAM Ha
JIYHHOW MOBEPXHOCTU, CBA3AHHLIM C HUM
(3emna 1 BecenexHas, 2014, N2 6, c. 67-68).
9710 - He ogmMHOKoe 0b6pa3oBaHMe, a KOM-
niekc, COCTOAWMA 13 BIM3KO nexawmx
Opyr K gpyry 60onbwworo n éonee Menkux
KpaTepoB; XOTS MPUHSTO FOBOPUTb TOJIbKO
O CaMOW KPYMHOM KOMMOHEHTE 3TOW Kpa-
TepHoM cuctemMbl. OH BXOAMT B KaTEropuio
MOJOAbIX JIYHHbIX OOLEKTOB.

B anpene 1972 r. Ha OAHOM 13 CHYMKOB
NASA, nepefaHHOM C KOCMUYECKOro KO-
pabns "AnnonoH-16", BUOHO: Ha BHELUHEM
Kpaio 3Toro kpartepa Obuim obHapyxe-
Hbl CTPYKTYPbl, MOXOXWE Ha Oo4yepTaHus
OalweH wnm cTtonboB, oTOpackiBaloLmMe
TeHn. CyulecTByeT HECKONbKO rMnoTes
BO3HNKHOBEHNS 0OBLEKTOB, OAHA U3 KOTO-
pblX CBMOETENbCTBYET 00 MCKYCCTBEHHOM
NPONCXOXAEHUMN 3TUX CTONOOB, MOCTPOEH-
HbIX SIKOObl WMHOMMAHETHbIMK UMBUAM3A-
unsmn. OpgHako a0 cux nop kpatep Jlo-
0ayeBCKMA XpaHWUT TalHy oOpa3oBaHus
JIYHHbIX GalleH 1, BUOMMO, pasragaTtb ee
CMOryT TOJIbkO Oyayuime KoCMUYeckue
MUCCUN, KOTOPbIE OTNPABATCA K Hallemy
€CTEeCTBEHHOMY CMYTHUKY.

lMepBass kapTta 0OpaTHOM CTOPOHbI
JNlyHbl Gbina cospaHa B CCCP, OCHOBbI-
BasiCb Ha CaMbIX MEpPBbIX CHMMKAXx, nepe-
baHHbix AMC "JlynHa-3" B 1959 r, a nep-
Bas "lMonHasa kapta JlyHbI", Ha KOTOPOM
OblIM MOKasaHbl M BUAMMOE noJyla-
pve (Ha ocHOBe Ha3eMHbIX ¢oTorpaduin),
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lMamsatHuk H.U. JlobaveBckomy, ycTaHOB-
JIeHHbIVi B caauke um. H.U. JlobayeBcko-
ro, pacriosioXeHHoM O0koJi0 Ka3aHckoro
penepanbHoro yumeepcuteta. CKy/IbnTop
M.-J1.dennoH.

n HeBuammoe (no cHumkam "JlyHbl-3"
n "3oHpa-3"), 6bina usgaHa B CCCP
B 1967 r. lMo3xe, N0 Mepe NOCTYMAEHUS HO-
BbiX poTOMaTepuanos, nepenaHHbix AMC
cepun "JlyHap Op6utep” (CLLA), 6ecnnnot-
HeiMn KK "30oHa-6, -7 n -8" (CCCP) 1 nuno-
TMpyemMbiMun kopabnamu "AnonnoH” (CLLUA),
"MonHaa kapta JlyHbl" Ha 9-TM nmcTax
B MacwTabe 1:5000 000 (B 1 cm- 50 km) ne-
penspgasanacb B 1969 r. n B 1979 r. B a10T
nepuop, Ha kapTe 0O6paTHOM CTOPOHbI JTyHbI
n 6bn1 0603Ha4YeH KpaTep JlobayeBCKui,
HaxoOALMNCS Ha Oro-BOCTOYHOM CKJIOHE
f6onee kpynHoro kparepa dnemuHr guna-
MeTpoM 126 Km.
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Komnnekc kpatepa Jloba4eBckuii Ha O
partHou cTtopoHe JlyHbl. Ha BHelHeM kpato
kpatepa Obli 0OHapPYyXeHbl CTPYKTYPbi
(0603Ha4YeHbI CTPEJIKOM), TOXOXMNE Ha 04ep-
TaHus 6alueH wan ctonbos. Goto NASA.

2017 rop, B KazaHckom Pepeparnb-
HOM YHUBepcuTeTe 00baBAeH Fonom J1o-
©a4eBCKOro B 4ecCTb 225-n1eTmnsa co OHS
POXOEHNS BEIMKOIO YYEHOrO.

B 3akntoveHme xoTenock Okl eLle pac-
ckasaTb: B GeckoHe4yHoU BceneHHom
mnnapanfienbHblenpaMble NepecekalTcs.

10A. HEQEJIBEB,

00KMOp PU3UKO-MAMEMAMUHECKUXHAYK,
dupexmop Acmponomuueckoliobcepeamopuu
um. B.I1. Dneensveapoma
Kaszanckoeoghedepanvrocoynueepcumema

HAJYBATO,
KaHOuoam @usuxo-mamemamu4ecKkuxHayx,
HAY4YHbLI COMPYOHUK ACMPOHOMUYECKOU
obcepsamopuu
um. B.II. Dneenveapoeapoma
Kaszanckoeo gpedepanvroeo ynusepcumema
AO. AHIPEEB,
Mazucmpanm,
Hucmumymaeusuku
Kazanckoeo gpedepanvhoco Yuueepcumema.



JTroou nayrku

Huxkojiaim AJlexceeBud PbBIHMH

(K 140-JIETUIO CO OHS1 POXOEHUS)

U3BEeCTHbIN COBETCKUW Y4YEeHbIn -
AOKTOP TEXHUYECKUx Hayk, npodec-
cop H.A. PbiHMH BHEC BeCOMbI BKNapg,
B pa3BUTUE N CTaHOBJIEHME pPa3HbIX 00-
NnacTen Hayku, TEXHUKU U UHXKXEeHep-
HOro UCKyCCTBa B Hawen ctpaHe. Ha
3ape 0Te4eCTBEHHOro Bo3ayxonnaBa-
HUSl OH coBepLlian nepBble NOAbEMbI
Ha BO3AYLIHbIX LLapax u aapocTrarax,
nietan Ha aupuxabnax v asponna-
Hax. H.A. PbIHUH Obln NMpeKpacHbIM

Hwukonam AnekceeBud PblHWUH pogwvn-
ca B Mockee 23 pekabpsa 1877 r. B ce-
Mb€ 4YMHOBHMKA BOEHHOro BEAOMCTBA.
Ero oteu - Anekceii AbpamoBuUY - pa-
6oTtan cekpetapeM MOCKOBCKOrO BOEH-
HO-OKpPY>XHOro cyaa, a ¢ 14 wiona 1877 r.
(Mo coCcTOAHMIO 340P0BbA) Obl1 0POPM-
JIeH NepeBoAOM Ha OOIKHOCTb BOEHHO-
ro XypHanucta B wrab MoCKOBCKOro BO-
eHHoro okpyra; ¢ 1885 r. Bo3BpalliaeTcs
K BOEHHO-CyaebHOM OedaTenbHOCTU B Ka-
yecTBe MOMOLLUHMKA cekpeTaps KaBkas-
CKOr0 BOEHHO-OKpPYXHOro cyga. Cembs
nepeeaxaetr B Tudpnuc (HbiHe TOUNU-
cn), Tam B 1886 r. Anekcenn AbpamoBuy
CKOPOMOCTMXHO CkoH4ancsa. Ero >xeHa,
Mapwus BacunbeBHa, ocTaBlUasicsd OaHa
c ABymsa netbMu (cectpe Hukonasa Onb-
re wen 18- ron), npuHana pelleHne ne-
peexaTb XUTb B CUMOBUPCK (HblHE YNbs-
HOBCK) K CBOEMY OTLy, MOAMOPY4YUKY
B. MapkoBy. B 1888 r. Hukonaii nocty-
naet B CMMBUPCKYID MYXCKYI Klaccu-
Yeckyld TMMHa3UI0-Ty Camylo, KOTOPYIO
3a rog go artoro, B 1887 r., okoHuun

negarorom, nonyaspu3aTopomM U UCTO-
PUKOM BO3AyXOnjaBaHUA, aBUaLUu,
PaKeTOCTPOEHUS U MeXIJIaHEeTHbIX CO-
0o0LeHuin, NpUHeCcLUNX eMy MUPOBYIO U3-
BECTHOCTb. OH OblJ1 aKTUBHbIM npona-
rananctom mpen K.3. Lluonkoeckoro.
Huvikonaii AnekceeBuy4 noceaTun 6onee
40 neT cBoel TBOPYECKOW XXU3HU CTa-
HOBJIEHMIO BbICLLEro aBMaLMoOHHOIro 00-
pa3oBaHMs B Halwlel cTpaHe u co3pa-
HMIO BO3AYLUHbIX COOGLLEeHUIA'.

1920-e rr.

lMpogeccop H.A. PbiHUH.

'"Tapacos b.®. Hukonait Anexceesuy Poinun. JI.: Hayka, 1990.

© Tepaciotun C.A.
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Hwuikonait PbiHWH - rtuMHa3uCT 8-ro kiacca
Cumbupckoi rumHasum. 6 uioHs 1896 .

B.W. JlenuH. N'mmHasndeckmne rogbl ocra-
BUNWN Heusrnagumbii cnen B namatm Hu-
konas Anekceesuya: TaM y4eHUKaM Mpu-
BUAM N0OOBb K MaTemaTtuke, Pusuke
1 BoobOLule K Hayke. B 3Tu roabl OH MHO-
ro U C yBJie4EHMEM 4uTaeT, 0COOEHHO
€My HpaBuUAINCb CcoYuHeHus Xiona Bep-
Ha, MaiH Pupa n N'yctaBa Omapa. Cko-
pee BCEero, 4YrteHne aTnx aHTaCTU4ECKUX
U NPUKITIIOYEHYECKMX POMaAHOB 3apoawnio
B MaJibunke CTPacTb K KOCMUYECKUM Ty-
TelwecTBUSAM, O KOTOPbIX OH B OalibHEWN-
LLeM nucan BO MHOMMX HayYHbIX Tpyaax.

B 1896 r. Hukonali OKOH4YMN rMMHa3uto
C XOPOLUMMN U OTIMHHBIMM OLIEHKaMU; B Xa-
pPaKTEPUCTUKE BbIMyCKHMKA 3anmncaHo: "OH
ob61aaas 0BOJIbHO XOPOLLUNMMN CITIOCOOHO-
ctamun. OcoObIVi UHTEPEC MNPOSIBUIT K U3yHe-
HUIO MaTeMaTukm, 3aHUMaJICS HEPHEHNEM,
6bis1 1IobuTeneM My3blkM U y4acTBOBAaJT
BrMMHa3mM4eCckoMopKkecTpe”.

B tom xe rogy oH yeaxaeT B [le-
Tepbypr v nocTtynaeT B cTapeliwlee
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TpaHCNOPTHOE BbICLLEE y4ebHOoe 3aBe-
neHne Poccun - MIHCTUTYT MHXEeHepoB
nyten coobuieHns (HbiHe - MNeTepbypr-
CKWI rocygapCTBEHHbIN YHUBEPCUTET
nyten coobueHmna Mmnepartopa Anek-
caHgpa l). "Tlpyumep HEKOTOPbIX MOUX
cTapLumx ToBapuLLei, CO6CTBEHHasl Mosi
CKJIOHHOCTb K IyTEeLIEeCTBUSIM U MYyTIM
COOOLLEHNSI 1 XeaHNe ObiTb UHXEeHe-
powm, nobyanam meHsi noexartb B NeTep-
O6ypr v nonbiTate CHACTbS - MOCTYMUTb
B 3TOT MHCTUTYT", - BCNOMUHan H.A. Pbl-
HUH. Y4yebHble 3aHATUSA B UHCTUTYTE
B Te€ rogbl BKOYaNu nekumun, penetun-
UMM, NpakTuyeckne 3aHaTus, rpadude-
CKVE YNpaXXHEHUS, KYypPCOBble MPOEKTbI
1 paboTbl B N1abopaTopusax n kabmHeTax.
lMpenopaBaHne TEOPETUHECKMX OUCLM-
MJVH BEJIOCb B UHCTUTYTE Ha BbICOKOM
Hay4YHOM YpPOBHE - 3TO Obln pucosa-
HVE N apXUTEeKTypa, CTpOUTENbHAs Me-
XaHWKa, r’MapaBanKan aNneKTpoTEXHMKA.
BonbLioi nonynsapHOCTbLIO cpean CTy-
OEHTOB MOML30BANINCL NEKL MU BblOAl-
Lerocsa y4eHoro B obnactm Hadepra-
TenbHou reomeTpuun B.U. KypalomoBa.
JItoboBb K Ha4YepTaTeNbHOM reoMeTpun,
KOTOPYIO NpenoaasaTenb "3axer"” B ero
ayuwe, Hukonan AnekceeBuny NpoHEeC ye-
pe3 BCIO XW13Hb. bonbluoe BHUMaHWe yoe-
NSN0Cb KYPCOBOMY NMPOEKTUPOBAHUIO:
CTyAEHT PbIHUH COCTaBW MPOEKTbI TPEX
DEPEBSHHBIX JOMOB CO CnyX6amu, KO-
Topble B 1901-1903 rr. 611 nocTpoe-
Hbl MO, ero pykoeoacTeom B OpaHmeH-
6ayme (HbiHe JJoMOHOCOB). BaxkHOe 3Ha-
YyeHne nMena NpPon3BOACTBEHHAS Mpak-
Tuka: netom 1897 r. Hukonaw pabotan
Ha CTPOUTENbLCTBE LLIOCCE U MOCTa MNoj,
Teepbto. B 1898 r. ero, kak ogHOro mn3
NYYLWNX CTYAEHTOB, NPEKPACHO Bnaae-
IOLLLEr O @HIMNCKUM, HEMELLKUM 1 dpaH-
LLY3CKNM A3blIKaMU1, KOMaHAMPOBaNMNBO
®paHuuio, Ha 3aBog, B Jlunne, roe oH pa-
©oTancnecapem 1 MOHTEPOM Mo c6opke
napoBo30B. Jletom 1900 r. PbIHWH NpUHK-
Man yyactue B paboTax no CTpouTeNb-
CTBY>KE/1€3HO40POXHOW BETKM, COEAM-
HSoLWEeN 1aBHYIO MMHMIO C Habepexon
HeBbl. 3aTem - BHOBb KOMaHOMpPOBKA
BO ®paHuuio ons ocmoTtpa BecemurpHoi



BbICTaBKM CTPOUTENbHBIX KOHCTPYKLINIA
N COOPYXXEHWI (0AHOBPEMEHHO OH NOObI-
Ban B LLIseruapun v AHrnunn). Ewe B CTy-
OeHyeckue roabl PbiHVH genaeT nepeble
Liaru B Hayke: paspabaTbiBaeT CaMoCTo-
ATeNbHbIE NPOEKTbI 1 Ny6MKYeT NepBble
cTaTbW MO pe3ynbTaTaM CBOMX 3apybex-
HbIX MOE340K.

B 1901 r. Hukonain AnekceeBuny OKOH-
YW1 UHCTUTYT; MNONly4MB 3BAHUE MHXeE-
Hepa nyTei coobLeHns, NocTynaeT pa-
60oTaTb Ha HWKONAeBCKYID XeNesHyto
popory. C 3TOoro BpeMeHn Ha4ymHaeTcs
€ro nNpoM3BOACTBEHHAS M Hay4Haa gesl-
TeNbHOCTb B 06/1aCTM NPOEKTMPOBAHMS
N CTPOUTENbCTBA MOCTOB, METAINYEC-
KMX KOHCTPYKLWIA, BOK3anoB MU APYrux
TPaHCMOPTHbIX U FPaX4aHCKNX COOPYXe-
HWI. Y>XXe 4yepes aBa roga rnocnsie OKOH-
YyaHnsa MHcTUTyTa H.A. PblHMH CTaHOBUT-
CS1 U3BECTHLIM CNELMNANMCTOM B 061aCTh
NPOEKTUPOBAHUS METaNINYECKUX KOH-
cTpykumin. B 1903 r. oH BbINOSIHAET pac-
YyeT NepPeKPbITUA OAS PEKOHCTPYKLUN
rMaBHOMO 34aHKS, cknaga U MOAENbHOWN
MacTepckon AnekcaHAapOBCKOro 3aBo-
na. B 1905 r. 3a ycnexu B 06nactu uH-
XEHEPHOM N NPOEKTHOMN OEATENbHOCTHU
€ro Has3Ha4yaloT HayYyaNbHUKOM TEXHMU-
4eckoro otgena no NepeycTponcTBy
CaHkT-MeTepbyprckoroxene3Hoaopox-
Horo y3na. OgHOBPEMEHHO OH NPOBOANT
B CBOEM MHCTUTYTE NPakTU4eCcKne 3aHsi-
TS 0 CTYAEHTOB MO HayYepTaTeNbHON
reOMETPUN N CTPOUTENBHON MEXAHMKE.
C 1904 r. PblHMH Takxe 4yuTan nekuum
no aTum aucumnnuHam B MeTepbypr-
CKOM MOANTEXHNYECKOM MHCTUTYTE. He-
CMOTPS HAa OrPOMHYIO 3aHATOCTb, PbIHWH
B 1905-1907 rr. nspaet y4ebHble KypChl
MO OCHOBHbIM pas3gefniam HavyepTaTenb-
HoW reomeTpuu: "Mpoekunm OpToroHasb-
Hble", "AKCOHOMEeTpUYeckme npoekumnmn”
1 "T1IpoeKLNU C YNCNOBBIMU OTMETKAMIN",
a nosgHee - "TlepcnekTnBa Ha MIOCKO-
ctn” (1912 r.), "COopHUK 3a8a4 no Havep-
TatenbHon reometpumn” (1916, 1923 rr.),
"Mepcnektna” (1918 r.). YyeHblli MHO-
ro pas3 nepensgasan MoHorpaduo "Ha-
yepTaTtenbHas reometpus” (1904, 1907,
1912, 1916-1918, 1939). TpuauatTb NATb

H.A. PbiHuH-niperiogaBatesib IHCTUTyTa UH-
XXEeHepoB rnytei coobuieHns n lonanTexHnqe-
ckoro nHctutyta B letepbypre. 1904 r.

JIeT ero negarorm4yeckom 1 Hay4yHom pesi-
TENbHOCTM OblIM Hepa3pbIBHO CBA3aAHbI
C anbma-marep.

B 1903-1904 r. Hukonan Anekceesuy
enet B Nepmanunio n B CLUA ¢ uenbio no-
BblLLUEHUS] WHXEHEPHOW M Hay4HOW KBa-
nmobukaumm B 06NacTu CTPOUTENbHOM
MEXaHUKN N KOHCTPYKUWIA MeTanauye-
CKNX COOPYXeHU. B psagy MHOro4ymcneH-
HbIX Hay4HbiX paboT H.A. PblHMHA Henb3s
HEe YNOMSHYTb €ro QyHAaMEHTaNbHYIO
MoHorpaduio "Jlepopesbl” (1903), pabo-
TaTb Hag, KOTOPOW OH Hayan ewe B CTy-
heHyeckmne rogpl. MoHorpadwus npea-
cTaBnsieT coOOM W3NOXEeHWE Teopuu
N NpakTU4eCcKne pekomeHgaummn no npo-
€KTUPOBAHUID reoMeTpu4eckmnx Gopm
N KOHCTPyupoBaHuio negopesos. OH cu-
cTeMatmyeckmn nybnvMkoBan nepeBoabl
cTaTen U MoHorpaduin NHOCTPAHHbLIX aB-
TOPOB; NMPUMEPOM MOXET CAYXMUTb €ro
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Tpyn "HayepTtaTenbHas reomeTpus: Me-
ToAbl M3obpaxeHusa” (1916), B koTo-
pPOM B CMUCKE PEKOMEHAOBAHHOW nuTe-
patypbl ykazaHo 535 (!) MHOCTpaHHbIX
WNCTOYHMKOB.

B wione 1906 r. Hukonaint Anekceesu4
BCcTynaeT B Opak ¢ Tamapon Bacunbes-
HOM [Apy>XMHWUHOW, KOTOpAs Ha MPOTsXe-
HMUM BCEN NX COBMECTHOM XM3HWU Oblna
OPYroM 1 MOMOLLIHMKOM B €ro MHOrorpaH-
HOM N TUTAHNYECKOW WMHXEHEPHOWN, Hayuy-
HOM WU Negarornyeckon OesaTenbHOCTH.

1907 r. cTan nepenoMHbIM B XW3HU
y4eHoro: «...8 1907 r. nosiBunnck repBbie
cBefeHusi 06 ycriexax BO3A4yxoriiaBa-
Hus, - BcnomuHan H.A. PbiHUH. - C 370-
ro MOMEHTa HacTyrnaeT HOBbIVi nepuos
MOE€EVi AesiTeSIbHOCTH, OrpeaesnBLLINI
MOIO HACTOSILLYIO CreunasbHOCTb... OHa
HauynHaeTcs ¢ "3apevi aBuaunmn”», Torpa

lNoavem aspoctara "TpeyrosbHuK".
1-1i Bcepoceuiickmii npasgHyk Bo3ayxoria-
BaHus. 8ceHTs6ps 1910r.
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X€ OH MPUHSAN akTMBHOE yyacTue B CO:
naHun Bcepoccuinckoro aspoknyo;
C 1908 r. B MHCTUTYTE UHXEHEPOB Mny-
Tel COOOLLEHMS CTanu YynTaTb NEKLNNN
Nno BO34yxXOMJjiaBaHMIO: cpeau HUX Obin
n reHepan-marnop A.M. KoBaHbko, opra-
HW30BaBLUNIA BMNepBble B MUpe MOneT
Ha BO3AYLUHbIX LIapax A Hay4YHbIX UC-
CNneaoBaHM BEPXHNX CNOEB aTMOChEPHI.
B Havane 1908/1909 y4ebHOro roga B UH-
CTUTYTE OpPraHn3yeTcs CTyAeHYEeCKUNn
KPY>XXOK MO M3y4EeHMIO BO3AyXOMNaBaHus,
NOYETHbLIM YIEHOM 1 PYKOBOAUTENEM KO-
TOPOro ¢ NepBOro AHS €ro OCHOBaHWS
CTaHOBUTCS PbiHWH. OH 3aHMMaeTcs no-
nynapusaunm ngen Bo3ayxonnaBaHus
cpeav CTYAEeHTOB 1 Npenoaaeartenei, no
ero uHuumatmee ¢ gekabps 1908 r. kpyx-
KOBLLbl U30at0T XypHan "Aspomobuns”.
CTyneHTbl - 4neHbl BO3ayxonnaeaTesb-
HOro Kpy»Ka nog, pykoBoacTBoM PbiHu-
Ha-NpUHUMaNN NMYHOE y4yacTue B nosne-
Tax Ha BO3AYLUHbIX LWapax, aspocrarax
n asponnaHax. B 1909 r. Hukonai Anek-
ceeBnyopraHnayetBlleTepbyprckomno-
NINTEXHNYECKOMMHCTUTYTE KYPChl BO3AY-
xonnasaHus. Kpyxok pabotan oo 1914 r.
3aHATMSA npepsana epBas mMupoBas
BOWHa.

TeopeTuyeckne paboTbl nernm B oc-
HOBY AMCcepTaLunm, KOTOPYIO Y4eHbI 3a-
wmTtun B 1909 r. B Netepbyprckom no-
JINTEXHNYECKOM UHCTUTYTE. B 3TOM Xe
roay 3a negarornyeckyto AesaTeslbHOCTb
ero Harpagmnun opgeHom c. CTaHucnaea
Il ctenenw.

OrpoMHbIi MHTEPEC K BO3ayxoniasa-
HUIO 1 CpaBHUTENbHAA NMPOCTOTA U3ro-
TOBJIEHUS BO3OYLUHbIX LLAPOB 1 a3pocTa-
TOBCMNOCOBCTBOBAJIN PACNPOCTPAHEHMIO
nonetoB B Poccum. Jletom 1909 r. Huko-
nain AnekceeBud Bble3xaeT BO PpaHumio
1 B F'epmMaHuio, 4ToObl NOCMOTPETL BO3AY-
XonnaBaTesibHble COCTSA3aHWS M NO3HAKO-
MUTbCS C KOHCTPYKLMAMW NeTaTeNbHbIX
annapatoB; B Poccuio PbiHMH BEpHYCS
C TBEPAbIM XENAHNEM HAYYNTbLCS NIeTaThb.
Jletom 1910 r. B Te4eHne OQHOro Mecs-
LLla OH COBEepLUAET NSATb NOSIETOB HA BO3-
OyWwHbIx wapax "Bacunumin KopH" (06bem
1437 M°) n "TpeyronbHuk” (06bem 850 m°
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YnocrosepeHne nunota aspoHaBTa-Bo3AyxoriaBartesis ViMneparopckoro aspo;<ny6a, Bbl-

aaHHoe H.A. PoiHnHy. 1910r.

npeonosieB B 4eTBEPTOM MoneTte, 3a
12 4 43 M, paccTosiHue okono 400 km; no-
CJle cAayun 9K3aMeHOB MoJlyvaeT Mexay-
HapOAHbIA AUMIOM MUNoTa-aspoHaBTa.
BceHTsa6pe 1910r.BMNeTepbyprecocTosn-
ca 1-n Bcepoccuninckmin npasgHuK BO3-
AyxonnaBaHus, B OpraHnusaumm u npo-
BeAEHNN KOTOPOro yyacTteoBan PbIHUH.
MnnoTbl NOAY4YMNM MHOXECTBO MNPU30B
M NpeMuii - 3a BbICOTY MOAbEMA, CKO-
POCTb, NPOAOIXUTENbHOCTbL M AaNTbHOCTb
nosieTa; 3a TOYHOCTb MPU3EMIIEHUS - OT-
OEeNbHO Ons camMoJIeTOB, aspocTaToB
n oupwxabnei. Ha aspoctate "Bacunuii
KopH" Hukonan Anekceesud BbIMOHWUII
Tpu noneta. Bo BTopom nonete Hag OuH-
naHguen, 4 oktabpsa 1910 r., Bo3ayxo-
nnasatenu C.N. OgnHuoB n H.A. PbiHWH
NOAHANNCHL Ha BO3AYLWHOM Liape "Tpey-
ronbHUK" ¢ aspogpoma m 3a 194 none-
Ta pocturnn BeicoThl 6 350 M, ycTaHo-
BMB TEM CaMblM BCEPOCCUNCKNI PEKOPA.

Mo ntoram coctsa3aHUn PbiHUH nony4un
npu3 3a ycTaHOBJIEHME peKkopda BbICO-
Tbl MogbemMa Ha CBOOOAHOM aspocTtaTte
M NPEMUIO 32 TOYHOCTb MPU3EMIIEHNS.
Mop BnevaTneHnem GnecTawmx ycne-
XOB PYCCKMX netyukoB Hwukonaih Anek-
CeeBuY Mocne npasgHuka Bo3gyxonna-
BaHWS1 BHEPIMYHO OOy4YaeTcsa nonetam Ha
asponnaHe. B 1910-1911 rr. PblHMH WwecTb
pas netan Ha asponnaHe "MapmaH"; coas
3K3aMeH Ha NnpaBo ynpaBfieHUs asponna-
HOM, OH cTan 24-mM NeT4YNKOM, NOJSTy4nB-
wnm gunnom nunota. 23 anpens 1911 r.
OOMH 13 y4yebHbiXx nonetoB Hwkonas
AnekceeBuya ¢ MHCTPykTOpoM CpeamHc-
KMM efBa He 3aKOHYWJICH KaTtacTpo-
doit: He ycnen ux "dapmaH” NoAHATbLCS
Ha BbICOTY B HECKOJIbKO METPOB, Kak Mo-
pbiB BeTpa Gpocun ero BHWU3; "yaapuBs-
lwmcb 0 3em/io, mMaiumHa 6biia pa3éuta
Bapebesrn. Octasics ues Jilb [BU-
ratesib, OCTaslbHble HacTu 0Ka3a/MiCh
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AspomexaHunyeckasi nabopartopusi B IHCTUTYTe uHXeHepoB nyTev coobueHns. 1911 r.

COBEpLUEHHO rosioMaHHbiMu”. Oba aBua-
TOopa 4yAOM OCTanuCb XMBbl, OTAENaB-
LUMCb NNerkumMm yumbamm. Tpu mecsiua cnyc-
TS, COBEPLUMB NATb Y4EOHbIX MOJSIETOB HA
ynpaBnsgemMbix gupmxaodnsax, PelHUH nosny-
ynn ygoctoeepeHune N2 1 nunota-aspoHaB-
Ta gmpwxabns. B none 1913 r. B kayecTBe
npeacTtaemTens Bcepoccumnckoro aspo-
knyba oH Bblexan B aary Ha 3acepaHue
MexayHapoaHoin aspoHaBTudeckon dene-
paumm, Ha KOTOPOM 0OCYyXXaannucb Mexay-
HapoAHble MpaBuia BO3AYLLHbLIX MOJIETOB.
Ha obpaTtHOM nyTm OH nobGbiBan B bep-
NIMHE, roe eMy C XEHOW npencraBmiachb
BO3MOXHOCTb CTaTb Maccaxupamu Kpyn-
Henwero gupmxabnsa Toro BpemMeHu - Len-
nenvHa "Tans3a” (onuHa- 148 M, 0ObeEM -
19 Tbic. M®, panbHOCTL NoneTa-1 ThiC. KM,
Bpems - 20 4 6e3 OCTaHOBKM).

B Poccum B 3T rogbl Takxe npwu-
CTYNMUAN K CTPOUTENbCTBY OONbLUNX
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anpuxabnen n camonetos. 26 mapT
1914 r. PbiHWH Ha asponnaHe "Unba My-
pomel,” (aBnakoHcTpykTop WN.UN. Cukop-
ckuin) coBepuunn nonet Hag Metepbyp-
roMm. Cukopckuii no npocbbe PblHMHA
cHmxaeTcs ao 500 m Hag 3aaHuammn NH-
CTUTYTa MHXEHEPOB NyTen coobLeHns
M nenaeT HecKOoJsibKO Kpyros. Hukonawn
AnekceeBunY C ropaoCTbiO FOBOPUT KOHC-
pykTopy: "...a1a s1aboparopus bynet
paccaaHnKoM MHXeHepPOoB HOBbIX BO3-
AYLWHBIX myTer coobLyeHvs”. Tlocne aTo-
ro PbIHMH COBEPLUNT eLe MHOIO MNOJIETOB
Ha camoneTax u anpuxabnsx.

Ewe B Hauyane 1909 r. PbIHWUH npu-
CTYNMN K CO30aHNI0 B CBOEM UHCTUTYTE
aspomMexaHunyeckomnnabopatopmm;oHa
Obina oTkpbiTa 12 aHBaps 1910 r., B aTOM
00/bLUYIO MOMOLLbL eMY OKa3blBaJIN CTYy-
OEHTbI - YeHbl BO34yX0njiaBaTesibHOro
kpyxka. CHavyana 310 Obl1 HEGONLLLONM



kabuHeT, HO yxe B mae 1910 r. B nabopa-
TOPUM YCTAHOBUAN Manylo aspoamHamMmm-
yeckyto Tpyby anameTtpom 0,3 M 1 MOLL-
HocTblo gBuratensa 0,25 n.c., B 1911 r.
OHa ocHawaeTcsa BTOPOM - guname-
Tpom 0,65 M C ABuUratenem MOLLHOCTbIO
16 n.c.,, B 2012 r. - TpeTben - guame-
TpoM 2,5 m. Hukonam AnekceeBudy ne-
penaeTt B gap MHCTUTYTY pa3paboTaH-
HblAi U M3rOTOBJIEHHLIN MM Npubop ans
ncnbiITaHNA BO3OYLWHbIX BUHTOB. K aTO-
MYy BPEMEHW KPYXOK pacnonaran
6onbwon 6mbnMoTekon Mo BO3AYXO-
nnasaTesibHON TeMaTuke, MEeTEOPOOrnN-
YEeCKUMU NHCTPYMEHTaMWU. PbIHMH npu-
obpeTaeT 1 (BMecTe CO CTyaeHTamu)
n3rotaBnmBaeTt npubopbl NS m3yde-
HUS 3aKOHOB COMPOTUBAEHUS BO34yXa.
Mpn ero conencTBMM UHCTUTYT y4acT-
ByeT B 1-1 MexayHapoaHon BO3AyXO-
naaBaTefIbHOM BbICTaBKe, NMpoLueaLlen
B anpene 1911 r. B NeTepbypre.

Nletom 1909 r. PbiHWH Bble3XaeT B KO-
MaHAVPOBKY BO PpaHumio n NepmaHmio,
rae NPUCYTCTBYET HA COCTA3aHMAX a3po-
NJaHoOB Ha BO3QyxonaaBaTefibHOW Bbl-
CTaBke, nocewaeT BoiCLuyto LWKoNy aspo-
HaBTuku B [Mapuxe. Mo Bo3BpalleHUn
B Poccuio oH genaet poknapn "Hosein-
LUMe ycnexu BosayxonnasaHma”, nyonun-
kyeT B 1910 r. ABe cTaTbn U NekKuMn no
Kypcy Bo3ayxonnasaHusa. B mae 1911 .
Hunkonain AnekceeBuy egeT B epmanmio,
dpaHuuio n AHrNI0 ANS 03HAKOMIIEHUS C
aspoauHamMmnyecknumm nabopaTopusiMu.
B okTabpe 1911 r. Ha V MexayHapon-
HOM BO3A4yxornnaBaTesIbHOM KOHrpecce
B ITanum oH BbicTynaeT ¢ goknaaom "06
MCMbITAHUM BO3AYLUHbIX BUHTOB", N1€TOM
1913 r. Bole3xaeT B benbrunio n npuHnuma-
€T y4acTune B CrenyloLeEM KOHIpecce.

BecHoin 1914 r. B NeTepbypre B UHCTM-
TYTE MHXEHEepOoB NyTen coobLleHns co-
ctosanca 3-n Bcepoccuiickuin BoO3ayxo-
nnaeaTtesibHbI Cbe3a, Ha HeM cobpanncb
okono 200 peaTenen pycckoro BO34yX0-
nnaeaHus. N3 Kanyrn npuexan K.3. LUvon-
KOBCKWI, OH no3Hakomuncs ¢ H.A. PbiHK-
HbIM. OTa eAMHCTBEHHAs BCTpeya C na-
Tpuapxom 3Be3aonaaBaHus npobyan-
na y Hukonaa AnekceeBnya MHTEPEC
K paketaM M KOCMUYECKMM nonetam.

Boase B owans (s Gofaci B Aarws |

H. PEIHUHD.

EYP( BO3AYXONJABARIA.

Yacrtp [I-a
L,ADPOCTATUHA"

TEOPETHYECRKAA n TIPHRJIAIJHAA

Mhiis, saTanEns 95 Heemryrh | Nyren G
Hareparopa Azexcanxpa [ s 101011 axageMuieekons rogy.

C-HETEPBYPID
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O6noxka Tpyaa H.A. PeiHuHa "Kypc Bo3ay-
xonnasauns”. 1910-1911 rr.

PaboTtasa Hap cTaTbssMM MO KOCMMUYe-
CkMM TemaMm, PblHMH He pa3 obpauancs
K BEIMKOMY YY4EHOMY 3a COBETaMM U, CO
CBOEN CTOPOHbI, BCEMEPHO cTapancs
NOMOYb EMY.

B 1914 r. Hukonan Anekceesu4 ny-
O/nKyeT elle TpU Hay4dHble paboTbl, Mo-
CBSILLLEHHbIE BOMPOCaM a3poaUHaMUKN,
KOTOpbIE BOLUAM BO BTOPOW BbINyCK "Tpy-
[OB aspomMexaHunyeckoln nabopatopumn”.
C uenbio n3yy4yeHus BO3JENCTBUA BeTpa
Ha pepMbl MOCTOB OH MPOBOAUT CEPUIO
OMNbITOB C MHOXECTBOM MAACTUHOK U pe-
LWEeTOK pa3HoW nnowaan n KoHbwurypa-
umn. B 1916 r. PbiHMHY npucyxgaeTcs
npemus um. B.®. Monybesa 3a Tpya "Oas-
JleHne BeTpa Ha 3gaHus".

Hukonain AnekceeBn4 BHEC 0OJIbLLOWA
BKNa4 B pPa3BUTME HAYYHbIX OCHOB a’3po-
OMHaMUKK, BO3OyXONnaBaHus, aBMaumnun
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H.A. PbiHuH. 1920-errT.

M BO3OYLWHbLIX coobuweHunii. Ero nepy
npuHagnexat 140 pabot no aspoanHa-
MUKE WU BO3AYXOMNaBaHUO, 9KOHOMMKE
M opraHm3auum Bo34yLLIHbIX COOBLEHU,
KOHCTPYKLMW N MPOEKTUPOBAHUIO neTa-
TenbHbIX annapatoB. Cpean HUX-PyHaa-
MeHTanbHble MoHorpadun (14), yuebHble
Kypcbl (7), Hay4Hble cTaTbM W AoOKna-
Obl (92), nepeBoapl (5), oT4ETHI O KOHDE-
pPEeHUMSIX, UCTbITaHUAX 1 noneTax (8). Ero
dyHOameHTanbHbIN TPYL, "Kypc BO3aoyx0-
nnaBaHua” (1910-1911) B TeyeHne MHOrmMx
neT Obl1 HACTOJIbHOWM KHWUFOM ONSA Tex,
KTO 1U3y4yas, NPOeKTMpoBan U CTpoun ne-
TaTeNbHble annapaTtbl Jlerye BO34yxa.
B 1917 r. BbixoouT 13 nevatn GyHAAMEH-
TanbHbIN HayyHbIn TPyL, PeiHMHA "Teopus
aBmaummn”-n3noxeHne Nekunin, KoTopble
OH yntan B 1916 r. B MHCTUTYTE NHXEHEe-
pPOB MyTeN COOBOLLEHNS N B LLKOJIE aBUa-
umm npu Becepoccurickom aspoknybe.

B nepBble Mecsubl CyLLeCTBOBaHUS
COBETCKOW BnacTu Hambonee akTUBHYIO
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rpaxaaHCcKy 1 NoINTUYECKYIO MO3NLN
B MHCTUTYTE 3aHSaIM MHorue npodec-
copa v npenogaeaTtenu, cpeam Hux 6bin
n H.A. PbiHuH. B 1918-1919 rT. sHeprus
Hukonas AnekceeBuya Oblna Hanpaene-
Ha Ha OCYLLECTBNEHNE ero JaBHEN 1 3a-
BETHOM MEeYThl - CO3gaHue dakynbrteTa
BO34YLLUHbIX COOBLEHWIA. MNpu ero akTne-
HOMYy4YacTunnepBoe3acenaHne pakysb-
TeTacocTosnoch 28 ceHTsa6ps 1920r., Ha
HeM OH Obln n3bpaH AeKaHOM 1 NOYyHUN
3BaHuMe npodeccopa. OpraHn3oBbIBas
dakynbTeT, eMy NPULLIOCL CAMOMY pas-
pabaTtbiBaTb y4eOHble MiaHbl, FOTOBUTb
JNIeKLMM No BO3OYXOMNIaBaHNIO N aspoan-
HaMuMKe-TaK Kak B CTpaHe elle He 6blno
aBMaumMoHHoro obpasoBaHusa. 3a 10 net
paboTbl pakynbTeTa BO3AYLLIHbIX CO00-
weHui (1920-1930) nm 6110 onyeanKo-
BaHO 6onee 70 Hay4HbIx paboT. Cpeagu
HUX-Takne MoHorpapunny4ebHNKN, Kak
"Asponnan”,"AspocTat” (1924), "Bo3ayLuHble
coobweHuna"” (1925), "AsponnaHsbl: nx
YCTPOWCTBO,ynpasnennennonet”(1925r.
"MpuknagHasa aspogmHamuka” (1926r.
"BospywHbiiTpaHcnopt”(1927), "BcTtpa-
Tocdepy!"” (1934), a Takxe pag cTaTen
"Onpuxabnn n nx TPaHCNOPTHOE 3HaYe-
Hue" (1920), "Jliognun ntuubl” (1922), "Mone-
Tbl Byayuiero” n "Hygeca asmaumnn” (1923).
MITorom negarorn4yeckov u Hay4Howm ge-
ATeNbHOCTU PbiHMHA B obGnacTtu aBua-
TpaHcrnopTa CTan KJlacCU4yeckui yueb-
HbIN KypC "TIpoeKkTnpoBaHme BO3AYLLUHbIX
coobuweHnin” (1937).

H.A. PbIHMH akTMBHO nponaraHanpy-
€T yCnexm n A0CTUXEHNS OTEHECTBBEH-
HOW 1 3apyBOexXHO aBUaLIMOHHOW HayKun
N TEXHUKWN N BbIABUraeT uaeto cospa-
HWS B HaLLEen CTpaHe adpOTEXHUYECKOIO
nHcTuTyTa. B 1918 r. OH NpuHUMaeT ak-
TUBHOE y4YacTue BopraHmsaumm s letpo-
rpage aspoTexXHUKYMa 1 LLKOJIbl JIETHU-
KOB-Habnopatenen, B nekabpe Toro xe
roga Obin cospaH LleHTpanbHbIA aspo-
rmaopoavHaMmmnyeckuin uHeTuTyT (LA,
CO BPEMEHEM MpeBpaTMBLUMINCA B Kpyn-
HEMWNN LUEHTP COBETCKOW aBNaALNOH-
HOM Hayku 1 TexXHUKWN. Yepes gBa roaa,
B ceHTsbpe 1920 r., MockoBckuin aBmna-
LIMOHHbIM TEXHUKYM OblN peopraHn3oBaH
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O6noxku kHnr H.A. PeiHnHa: "MeuTbl, nereHabl v nepebie paHTasumn” (Bobin. 1), "PakeTsl n aBu-
ratesm npsmovi peakuum” (Bein. 4) n "ActpoHasuraums. Jletonuce n Gubnnorpapus” (Boin. 9).

1928-1932 rr.

B MHCcTUTYT KpacHoro Bo3ayLwHoro ¢no-
Ta (HblHe - BoeHHO-BO3AyLWIHAA akaje-
Mus M. H.E. XXykosckoro u t0.A. Marapu-
Ha), PEKTOPOM KOTOPOro cTan npodeccop
H.E. XykoBckui. B 1923 r. no npeanoxe-
Huto Hukonasa AnekceeBuya 6bina op-
raHM3oBaHa MOCTOSAHHAs aBUaNIMHUSA:
MeTporpaa-Mocksa-BnagnBocTok.

C Havana 1920-x rr. H.A. PbIHWH Hauun-
HaeT Cepbe3HO 3aHUMaTbLCS Npobnemamm
pPakeTHOM TEXHMKU N KOCMUYECKUX none-
TOB (TOrAa-MeXrnaaHeTHbIX COOBLLEHNI).
OH Hanucan okono 40 paboT no aTon
TemMe, Hanpumep "Ha pakete Bo BceneH-
Hyl0", "Pycckuii n3obpeTartenb 1 YHEHbIN
K.9. Unonkosckuin™ (1930), "Bek koc-
Muyeckmx nonetos” (1931), "ABmnauus
6onblunx ckopocTtein” (1934), "PakeTHble
nonetbl” (1936). Cpean HUX-PyHOAMEH-
TaNbHble UCCNEeAOBaHNS, Hay4YHbIE U MO-
NynspHble cTaTbW, ra3eTHble 3aMeTKU.
B 1928 r. y4yeHbIn opraH1M3oBan B CBO-
€M MHCTUTYTE CEKLNIO MEXMIaHETHbIX
coobleHnn 1 6bin n3bpaH ee npeace-
parenem. B xun3Hu v TBOpYecTBe Humko-
nas Anekceesun4ya 60blLIOE 3HaYeHUe
nmenu ero ceasum ¢ K.9. Llnonkoscknm;

MX nepenuncka npogosnxkanacb ¢ 1916 r.
no 1935 r.

Ocoboe mecTo B 0611aCTU Uccnegosa-
HUS PAKETHOM TEXHUKM U KOCMOHaBTU-
KM 3aHMMaeT KOoCMMuYeckasi sHuMKone-
ama H.A. PelHMHaA nop, o6WMM Ha3BaHUEM
"MexnnaHeTHble cooblieHnsa”. Bo Bpemsi
paboTbl HaA N3gaHneM MpULLINIOCh Nepe-
4ynTaTb ropbl KHUM, MO3HAKOMUTLCS C Tbl-
csyamMm nyénukauun, n3yunTb apxXMBHbIE
OOKYMEHTbI, ApeBHME pykonucu. B mnioHe
1926 r. PbiHWH coobuwan K.3. Linonkosc-
komy B Kanyry: " ceviyac nuviy ncto-
PpUI0 pPasBUTHNS KOCMUYECKUX [0JIETOB -
6onbLion Tpya'. Hukonahh AnekceeBud
MN3N10XXWUJT BECb U3BECTHLIN B TE€ rodbl Ma-
Tepuarn rno peakTMBHOM TEXHUKE U KOCMU-
YeckMM MoJsieTam - OT NepBbIX (paHTasunin
[0 BOMJIOWEHNS MeuYTbl YenoBeka B pe-
aNibHbIX MPOEKTaxX YYEHbIX U KOHCTPYK-
umax nHxeHepos. Akagemuk B.I. nyw-
KO nucan, 4to «...[J19 CBOEro BPEMEHU
3TOT TPyA OblA LEHHbIM rocobuem Ass
BCex, KTO HayumHasn pabortatb B obna-
CTV PAKETHOUM TEXHUKM». DTOT YHUKasb-
Hblh Tpya, nybnukosancsa ¢ 1928 r. no
1932 r. n npepcrtaenan coboii OeBATb
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KHUr obwum obbemom 1608 cTpaHuy,
n 976 pucyHkoB! 3nech NpuBeaeHo bonee
1300 (!) HaMMeHOBaHMI OCHOBHbLIX Hay4y-
HbIX OTKPbITUI, TEXHUYECKNX n3obpeTte-
HUA, NATEHTOB, TEOPUI, SKCNEPUMEHTOB
U NpoekToB; budnnorpadpusa HacHUTbIBa-
et 6onee 1200 (!) moHorpaduin, crtaTten,
POMaHOB M KMHOPWIBMOB Ha PYCCKOM
M MHOCTPaHHbIX S3blKax.

MepBbin BbiNyCk "MeXMnNaHeTHbIX CO-
oOLEeHNN" MOCBSLLEH Me4yTe O nonete
B KOcMocC: "[latb oyepk 3Touvi ncrtopuu, -
nUWeT aBTop, - OMpPeaesinTb YCJ/I0BUS,
rnpy KOTOPbIX HYEJIOBEK CMOXET OTAe-
JINTbCSI OT 3EMJIN U YHECTUCH B MEXI/Ia-
HETHOE MpPOCTPaHCTBO, U COCTaBJISIeT
uesnb Haiwero Tpyaa”. OH 3HAKOMUT Yu-
Tarens ¢ mmdamm, nereHgamm, ckaskamm
n daHTacTUYeCcKon nutepatypom O no-
netax yenoeeka k 3Be3pam. [Mpumeva-
TenbHo, 4To euwle 3a 30 net oo 3anycka
nepBoro cnytHuka PblHMHA MHTEpecoBa-
JIN OCHOBHblE NPOBGNEMbI KOCMUYECKOrO
nosneTta: CKOpPOCTb B3JieTa, A0MYCTUMbIE
YCKOPEHMS, ynpaBfieHne pakeTon un ee
HaBuraummn,

Bo BTOpoM BbiNnycke Hwukonan Anek-
CeeBMY [aeT onuvcaHuve passinyHbiX (aH-
TaCTUYECKUX MPOEKTOB KOCMMUYECKUX
noseToB C MOAPOOHbIM KPUTUYECKNM
aHaNM30M: OH paccMaTpuBaEeT NOJIETLI U3
nylwek W BYJIKAHOB, MeTaTesNibHbIX LLeH-
TPOBEXHbIX MaLUMH, COTHEYHOM U aTOM-
HOW 3Heprumn, anekTpuyeckux kopadnemn
N pakeT. B kHUre gaHa Hay4yHas OugH-
Ka NPOEKTOB KOCMWYECKUX MONETOB, U3-
JIOXXEHHbIX B (aHTacTUYeCKUX poma-
Hax A. Tonctoro, X. BepHa, I'. Yannca,
A. ioma, M. Banbe.

TpeTnii BbiNyCK aBTOP MOCBSLLAET UC-
NONb30BaHWNIO JTYYNCTOMN 3HEPIUM B Hayy-
HO-daHTacTnyeckmx pomanax (. Yannc,
A. Toncton, [. JloHooH, A. bengses n gp.)
M B MPOEKTaX yYeHblX.

B yetBepTOM PLIHMH n3naraet UCTo-
pui0 pa3BUTUS PaKETHOW TEXHUKU - OT
nepebix @$enepBepoOYHbIX YCTPOMNCTB
[0 KOCMMYECKUX pakeT, OOMOJIHAET pa-
6otamun K.3. Umonkosckoro, ®.A. Llan-
nepa, . ObepTa, B. N'omaHHa, P. Noa-
nappna, P. OHo-MenbTpu, M. Banbe wu
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BbICKa3blBAET MbIC/Ib O TOM, YTO Hamb
nee NnepcnekTUBHOM MaLLMHOW Afd No-
nieTa yenoBeka 3a npenens atMocdepbl
SIBNSIETCA pakeTa.

MATbIM BbIMNYCK MOCBSILLIEH TEOPUM PEaK-
TUBHOIO OBUXEHUNA, co3gaHHom Linon-
koBCckuM, O6epTom, SHo-lMNenbTpu, Foa-
napaom, PomaHom, JlopeHuem, JlnHgema-
HoM, Banbe n Lepliesckum.

B wecTtom Bbinycke aBTop nuwlet 0o
MCNOMIb30BaHNN PEAKTUBHOMW TEXHUKMN
B aBnaLmm n apTunnepumn, nogpobHo nc-
CNneayeTKOHCTPYKLMNBCEXCYLLLECTBY-
IOLLINX a3PONJIaHOB, NPUBOAUT UX TEX-
HMYECKNE XapakTeEPUCTUKN U n3naraet
OCHOBHbIE MPUHLMMLI TEOPUN PEAKTUBHO-
ronetatenbHoroanmnapara(cynepaBsma-
umns). 3oecbxe OHAaeT OnncaHne pasnny-
HbIX TUMOB aPTUNIEPUNCKNX OPYAUN 1
BbICKa3bIBAET MAEI0 UCMOIb30BaHNSA peak-
TUBHbIX CHApPSA0B (cynepaptunnepus).

Bbinyck ceabmoit nocesuleH K.9. Linon-
KOBCKOMY, €ro XW3Hu, Hay4yHon aesi-
TEeNbHOCTU, TPpyAam 1 N306peTeHunsx.
OTmeyass MHOrorpaHHOCTb Hay4YHOW aest-
TENIbHOCTUYYEHOIr0, PbIHMH cUMTaeTHaum-
©onee BaXHbIMW €ro M3obpeTeHunem
MeTannnyeckuin gupmxkabnb n mexnna-
HeTHbI Kopabnb-pakeTy. B cneuyanb-
HOI rnaBe paccMaTpuBalOTCs pakeTbl
LInonkoBcKOro v NnpoekTbl KOCMUYECKMX
noneTos.

B BOCbMOM BbINycke Obl/iv MOMELLEHbI
Hay4yHO-MCCnenoBaTebCKMe MKOHCTPYK-
Topckme paboTbl KPYNMHENLLIMX COBETCKNX
1N 3apybexXHbIX YYEHbIX TOr0O BPEMEHMU
B 00/1aCTN PAKETHOW TEXHUKMK, NPUYEM
nepeBoabl BCEX MHOCTPaHHbIX paboT, u
KpaTkme aHHOTauum n brnorpadum aBTo-
poB caenaHbl PbIHUHBIM.

LdeBaTtbin BbiNnycK "MexxnnaHeTHbIX
coo0OUWeHnn" OH NOCBATU BOMPOcam
acCTpoOHOMUMMACTPOHaBUraumm. ABTop
paccMmaTpuBaeT BONPOCHI HaBMraumm Koc-
Muyeckorokopabnsano3eesnam, aBmxe-
Hue nnaHeT CoONHEeYHOM CUCTEMBI N CTPO-
WUT KapTbl UX TPAEKTOPUA ABUNXEHUS,
aHanu3npyeT 3akOHbl TArOTEHUS (3aKOH
Kennepa) n npuBoanT peLleHnst HEKOTO-
pbiX BanaMcTnyeckmx 3agad.



B npunoxeHun npuBeneHbl NeTo-
nucb 1 Gubnnorpadusa Mo MexnnaHeT-
HbIM COOBLLEHNSAM U PAKETHOM TEXHUKE:
OHU coaepXaT BaxHelLwmne Tpyabl 4eno-
BeYecTBa-Ha4ynmHas OT UHOAUNCKUX Ma-
HYCKPUNTOB, KNTANCKNUX CKa3aHWi, MeK-
CUKaHCKMX nereHp, apabckmx ckasok
N PYCCKUX ObINVH 0O TEOPETUYECKNX UC-
CNnepoBaHUM y4YeHbIX N TEXHNUYECKN Bbl-
NOJIHUMbIX MPOEKTOB MHXEHEPOB Havana
1930-x rr.

B 1936 r. PbIHWH 3aKOH4YMN KanuTasb-
Hbli TPyA (6onee 1 TbiC. CTPaHWUL, TEKC-
Ta), NONY4MBLUWIA Ha3BaHWe "3aBoeBaHMe
Heba". 3T0 - nepepaboTaHHbIN, MCnpaBs-
JIEHHbIN U AOMOJSIHEHHbIN, B COOTBETCTBUNA
C 3aMeyYaHuUsIMM N HOBbIMU Hay4YHbIMU
N TEXHNYECKUMUN OAOCTUXEHUSMUN, HO He-
ony6MKOBaHHbIM BapuaHT "MexnnaHeT-
HbIX COOOLLIEHWNIA". B pyKONNCK OH FrOBOPUT
0 BO3MOXHOCTWN KOCMWUYECKMX MONETOB,
OTMEYaeT NPUYMNHbLI CTPEMJIEHUS Yeno-
Beka NPOHUKHYTb B KOCMOC: "...Hay4YHas
J110603HATEIbHOCTL ...)KE€JIaHUEe pPacLUy-
PUTb  rpaHuLly YeJIOBEYECKMX 3HAHWUM,
OTKPbITb HOBbIE MUWPbLI, cAeaTb HOBbIE
uccnenoBaHusi, 0b6oratuTb COKPOBMULL-
HULLYy 4€/10BEHECKOro 3HaHus "

B 1930-e rr. PbiHMH BbiCTynaeT Ha
CTPpaHMLUAx Hay4YHbIX 1 NONYSIPHbIX XYpP-
HaNOB N ra3eT.co CTaTbsiMM, NponaraH-
ONPYIOLWLNMN PAKETHYIO TEXHUKY. YUeHbIn
BbICTyMan c goknagamu v nekumsamMmmn He
TONIbKO B HAY4YHbIX OPraHmn3aumsax n y4eo-
HbIX 3aBeOEeHUSAX, HO 1 Ha 3aBodax u da-
Opukax, B KazapMax U 00LWEeXNTUax.
Bcero nm 6bin10 npoyntaHo 6onee 300
[oknanos n nekumin!

B 3T rogpl y HEro cnoXxmnucs 6nmskne
TBOPYECKME CBA3N CO MHOTMMMW SHTY3Mac-
TaMN PaKeTOCTPOEHUS U KOCMWYECKOW
TEXHUKM - COTpyAHMKamu [asogmHamu-
yeckon nabopatopun B JleHUHrpage
n aktmBuctamm N'MPL B Mockee. «Mowu
BCcTpeun ¢ PbiHyHbIM, - nucan B.M. Myw-
KO, -rponcxoannn B AoMalluHer obcra-
HOBKEe 1 Obisin B3aWMHO 0Jie3Hbl. Ero
6ubnnoteka 6bina 6orarta OTEHECTBEH-
HbIMU 1 3apYOEXHBIMU N34aHUSIMN, CO-
AepxxaLummm nHpopmaLmio rno pakeTHom
U KOCMUYECKOV TEXHUKE, Y HEMPEPLIBHO

H.A. PbiHnH B nocnegHmne rofbl Xu3Hu.

nonosiHsinace. CTeHbl kKabuHeTa ykpa-
wanu ero AuWnaoMbl BO3AyXOraaBaTesis
v nuaoTa, a Takke gororpadum MHO-
X M3BECTHbIX AESTENEN PAaKETHOW Tex-
HUKN, C KOTOPbIMU OH BE€J1 OBLLUVNPHYIO
KoppecrnoHaeHuno». B anpene 1934 r.
B JleHnHrpage coctosnacb Bcecoiws-
Hasl KOH(EepPeHUMsa MO U3Yy4YeHUo cTpa-
TOChepbl, opraHn3oBaHHasa AkagemMumnen
Hayk CCCP. H.A. PblHWH BbICTYNUA C OO-
knagom "MeToabl OCBOEHUs cTpaTtocde-
pbl", B KOTOPOM Aan noapobHoe onuca-
HMEe BCEX CYLL,ECTBOBABLUMX B TO BpeMs
TEXHUYECKUX CPEACTB AN OOCTUXEHUS
cTpatocdepbl. Ha TOM Xe KOoHpepeH-
uMn ¢ aoknaaom "Tlonet peakTUBHbIX an-
napatoB B cTpatocdepe” BbICTynaa Mo-
N0J0N KOHCTPYKTOP PakeTHOM TEXHUKWU
C.MN. Koponés.

23 aHBaps 1936 r. 3a nNnoaooTBOPHYIO
nenarornyeckyio AesTeslbHOCTb, (YH-
OaMeHTallbHble Hay4yHble TpyAbl B 00-
nacTm aBmaumm, pPakeTHOW TEXHUKU
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Kpatep PblHnH anameTpom 77,9 kM Ha 00-
paTtHoU cTopoHe JlyHbl. CHUMOK MOJy4eH
AMC "JlyHHbIli opOuTanbHbIF pas3senunk”.
®oto NASA.

MU HadepTaTesnbHOW reomeTpun Beicwiasa
aTTecTauMoHHas koMuccust 6e3 3am-
Tbl AuccepTaumm npmuceamsaeTt npoodec-
copy H.A. PbIHWHY y4eHy0 CTerneHb OOK-
TOopa TEXHUYECKMX HayK. B aTm xe roabl
Hukonali AnekceeBnd BepeT u 60Mb-
wyto obuiecTBeHHylo paboTty. 3 HOAOPS
1932 r. oH HasdHayeH 4yneHoMm LeHTpanb-
HOW KBanndukauMoHHOM kKomuccum Aapo-
¢GnoTa No NMPUCBOEHUIO YHEHBIX 3BAHWUM,
a ¢ 23 anpensa 1937 r. cTtaHOBMTCS une-
HOM nmpe3ungnyma 3ton kommccum. OH n3s-
OupaeTcsa YNeHOM CekUMU BO3OYLUHOro
npaea npu OcoasBmnaxmme, uneHom Ko-
MUTETA MO Pa3BUTUIO BO3OYyXOMNjaBaHuUs
B CCCP; npyHMUMaeT y4yacTue B OpraHu-
3auum n pabote HUNaspodpoTocbemkm.
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B 1934 r. 6611 cO30aH YHMBEPCUTET KyJib-
Typbl, NEPBbLIM €ro ANPEKTOPOM CTaHO-
BUTCS PbIHWH.

B ¢deBpane 1941 r. cosgaHa JIeHuH-
rpanckasi BOEHHO-BO34yLIHAA akane-
MUS (HbiHe - BoeHHO-KoCcMumyeckasn aka-
nemus nm. A.®. Moxaickoro). Kadenpa
HavyepTaTeNbHOM reoMeTpumn U rpadunkn
¢ mapta 1941 r. Bo3rnasun npodeccop
H.A.PbiHWH. BcBsiducnpeobpasoBaBaHm-
€M MHCTUTYTa B BOeHHoe y4ebHoe 3a-
BefeHne Hwukonaio AnekceeBuyy Obino
NPUCBOEHO BOMHCKOE 3BaHMe BpuragHo-
rOMHXeHepa(CoOTBETCTBYETCOBPEMEH-
HOMY FreHepan-manopy).

[MepeHecs nepByio, CamMylo TSXENYI0
6nokagHylo 3umy B JleHUHrpage, yxe
TAXeno 60nbHOro (pak ropJsia) BECHOM
1942 r. H.A. PbiHMHa B KpanHe TSXenom
COCTOSIHMM CaMONETOM BbiBE3/M B MoLw-
kap-Ony, oTTyga ero oTnpaBuan Ha ne-
yeHue B rocnutanb B KasaHb. 28 nions
1942 r. Hukonawm AnekceeBud CKOHYa-
c4l, ero noxopoHwnu B KazaHn Ha Apckom
knagbuuie.

Bcs xu3Hb npodeccopa H.A. PeiHn-
Ha- BblAAIOLLLErOCS Y4EHOrO M TANAHTIN-
BOIO MIHXXEHEpPA, MPeKpacHoronegarora
M ieKkTopa, CTpacTHOro nponaraHamcTa
1 natpuoTa - Oblla NOoCBsLLEHA Hayke.
Jleno, KoTopoMy OH CRyXui, OCTanoCb
XWUTb B €r0 Y4EHMKAX, BO MHOIMX €ro
Hay4HbIX TpyOax 1 y4ebHbIX Kypcax.

3a 6onblune 3acnyru B pa3BuTum pa-
KETHOM TEXHUKM U KOCMOHaBTUKMN, 3a
nonynapusauuio naen sseszonnasa-
HWS1 ero UMEHEM Ha3BaH OOMH U3 kpaTe-
poB B CeBepHOM noJiyLapumn o6paTHOM
CTOPOHbI JIyHbI.

CA TEPACIOTHH



Hcemopusi nHayku

M KHMI'M MMEIOoT CBOIO CYIABLOY

T.H. XEJJTHUHA
My3eif KOCMOHAaBTHKH
uM. I'epmana O6epra (Poiixt, ['epmanus)

MepBbiMn Tpyaamu K.9. LlmonkoBCckKo-
ro NO TeopMn PakKeTHO-KOCMMYECKOro
noneta 6biNM HayyHasa pabota "Uccne-
[OBaHME MUPOBbLIX NPOCTPAHCTB peak-
TUBHbIMU NMpnbopamMmun”™ N Hay4yHO-Mony-
napHaa ctatbsl "PeakTuUBHbIN npubop,
Kak CpencTBO nosieta B NycToTe U B at-
mMocdepe”, Bbillealune, COOTBETCTBEHHO,
B 1903 r. n 1910 r. B neTepbyprckmx Xyp-
Hanax "Hay4yHoe 0603peHune” n "Boany-
xonnaeatens". MNybnukaunmn He BbI3BANN
OTKNIMKOB B ne4datn (3emnsa n BceneH-
Has, 2017, N2 1). OgHako yxe nepsasi U3
HUX HE ocTajlacb HE3aMEYEHHOW OTAESb-
HbIMW YMTaTENsIMU: OHa 3anHTEpPecoBa-
na, Hanpumep, 26-neTHero netTepbypxua
H.A. PbiH1Ha (Oynyluliero aBTopa nepBom
B MUpPE 3HUMKIIoONeann rno KOCMOHaBTU-
ke "MexnnaHeTHble coobweHnsa”, 1928-
1932) n 6e3bIMAHHOrO nNpenoaasaTens
KOCcMorpaduy pmxKCKOro peasbHoro y4m-
nuuia, npoymTasBllero ee 3umon 1904-
1905 rr. cBOMM y4eHnKaMm; cpean HUX Obin
17-nethnin ®.A. Uanpep (3emnsa n Bee-
nexHHasa, 1998, N2 1; 2012, N2 6). B 1915 r,,
no cnosam K.9. LUnMonkoBCKOro, okosio
TpUauaTn 4enoBek OblNM FOTOBLI MPU-
obpecTun ero o4yepedHom Tpyn B obnac-
TN KOCMOHaBTUKMN, MPUYEM YUCIIO POC-
CUNCKUX YnTaTenem, nHTepecoBaBLUNX-
cAa"MeXMnNaHETHbIMU MYTELWECTBUAMMN ",
ObICTPO yBENMNYMBAOCHL. MIMEeHa MHOImMX
M3 HUX XOPOLLIO U3BECTHbI U3 NNTEpaTy-
pbl (N 13 nepennckn) KoHcTaHTMHA
dnyapoosuya.

CerogHsa nctopmn Bo3BpaLLaeTcs nms
€eue OOHOro POCCUSIHMHA- HE TOJIbKO
NPOSIBMBLLIErO MHTEPEC K Npobneme none-
Ta 3a npegenbl 3eMNU, HO M NOMbITaBLUE-
rocsi Hantn ee pelleHne. 31o-M. oo
doH Knainct (M. Guido von Kleist), He-
MeL, N0 HauMOHaNbLHOCTU, MNPOXWBaB-
wuin B KypnaHackon rybepHum (Haxoau-
nacb B coctaBe Poccun B 1795-1920 rr.);
aBTop O6poLwtopbl "Kak npuv rnomoLin me-
XaHUKM NOAHATbLCS B Hebo!" ("Wie man
mit Mechanik in den Himmel kommt!™),
napnaHHon B 1913 r. B r. [IBUHCKE (HbIHE
Hayraenunc, Jlateua) B tTunorpadun Ka-
OblleBnya. Jta Opowtopa odbemom 25
CTpPaHUL, HE YMTOMMHAETCS HN B O4HOM Bu-
onuorpadumn, oHa 6bina cnyvyaHo obHa-
pyXeHa cpean I0TOB MHTEPHET-ayKumo-
Ha 1 npuobpeTeHa aupektopom Myaseq
KOCMOHaBTUkKM uM. [epmaHa O6epTa
B ®onxTte (FepmanHng) rocnogyHom Kapn-
XanHuem PopBunbAOM; HbIHE XpaHUTCS
B €r0 YaCTHOW KOJIEKUNN "KOCMUYECKUX
paputeToB”.

OroBopumcsa cpasy - I'. ¢oH Knanct
HUKak He Obin cBsizaH ¢ K.O. Unonkos-
CKUM, U, CyOs MO BCEMY, HMYErO HE 3Ha
HM O ero UccrnepoBaHusx, HM o paboTtax
NMMOHEPOB KOCMOHaBTUKM FepmaHa MaHc-
BUHATA U Pobepa OcHo-Menbtpn (3em-
na n BcenerHas, 1981, N2 6), onybnuko-
BaHHbIX B BepnuHe B 1899 r. u B Mapuxe
BecHol 1913 r. BeposiTHee Bcero, oH 3a-
HMYMasICS MONCKOM BO3MOXHOCTU NPeono-
NeTb CUY 3EMHOTI0 TArOTEHUS CaAMOCTOS -
TenbHO, a NOABUIIIO €ro K 3TOMy, BUANMO,
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K. Yioancecuit,

Haxanie u cobersennoets apropa.
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lNepBas n nocnenHss cTpaHuLbl 0610xku 6potutopsl K.3. Lnonkosckoro "Obpa3oBaHue
3eman n conHeyHbix cuctem” (Kanyra, 1915r.) ¢ potorpagpusmm, 06bIBAEHUSIMU O MPOAAX
OpoLLop aBToPa 1 O rOTOBSILLMXCS N3LAHUSIX.

yBJieYeHne acTpoHoOMUeNn. B yacTHOCTK,
OH HaxogwuJca nog, BnevatieHneM OT pa-
00T TIOOMHIeHCKOro MaTemMaTmka 1 acTpo-
Homa Moxana Motnnba dpuapuxa BoHeH-
Oeprepa (1765-1831), koTtopbin B 1817 T.
n306pen poTauMOHHYIO MalUMHY ONS Ha-
rnagHoro o0bACHEHMS 3aKOHOB obpaLle-
HUS 3eMnn BOKPYr CBOEN OCu, No3xXe Mo-
JIy4MBLIYIO HasdBaHue "rmpockon”. oH
KnanmcTt takxe mHTepecoBancs Tpyaamu
LWBEOCKOro y4yeHoro, naypeata Hobenes-
ckon npemun CeaHTe ABrycta AppeHny-
ca (1859-1927), Tak kak B OpoLUopy BKIIO-
yeHa nepenevyaTaHHasa n3 rasetbl "Puxc-
koe 0603peHMe” 3ameTka C OnMcaHuem
Mapca, ocHoBaHHasa Ha kHure "Cyabba
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nnaHet". Kpome Toro, ¢doH Knanct pas-
Densin ero runoTtesy O naHcnepMum, 0o-
nyckasi, 4To XuBble OpraHn3mMbl BMOJIHE
MOrn ObITb 3aHECEHbI Ha 3eMio ¢ 60-
nee gpeBHUX MnaHeT. Ha cTpaHnuax 6po-
LUOPbI OH BOCXULLLANICA KPacoTol 3Be3-
HOro Heba 1 PasMbILIA Hag, BOMPOCOM,
OTKyAanpuneTaroT KHam 60amnabl 1 aspo-
NINTbI-N3 KOCMUYECKOIro NMPOCTPaHCTB
UNIMN3MMpPa, HAXOASLLLErOCABHENOCpe-
CTBEHHOI BAN30CTM OT HAaC U UMEIOLLIEro
VMHOE, HEM3BECTHOE, U3BMePEHMe (34eCb
BCNOMMHalOTCs "Mmpbl B Mmupax” K.3. Linon-
KOBCKOro)? He mncknto4yan oH 1 BO3MOX-
HOCTb MOCELEeHNa 3emMnn nocnaHua-
MU OPYruxX MAaHeT, nonarasi, 4To MecTa



MX Nocagok rae-Hmbyab B Kutae wnm
B AMepunke MOryT ocTaBaTbCs OO0 CUX
nop HeobHapyXeHHbIMK (1M CHOBa Hanpa-
LnBaeTcs accoumaums ¢ LinonkoBcknm,
Takxe MposiBNASBLUMM MHTEPEC K mnaee
naneokoHTakToB; 3emns u BceneHHas,
2016,N22).

OtBeT ¢oH Kngicta Ha Bonpoc-kak
noaHATbCs B HebO, 3a npeaensl 3eMnu-
He 3aHan MHoro mecta. OH NpegnoXxmn
BOCMNO0J/Ib30BaTbCA "TaHreHUMaNbHON" Cn-
JIOl, BO3HMKAlOLLEN NpY BpaLLleHnn 3em-
N BOKPYr cBoel ocn 1 Bokpyr ConHua.
®oH KnancT 6bin yBEPEH B TOM, YTO €C/n
C 9KBaToOpa CTapToBaTb CO CKOPOCTbIO
okonio 870 m/c B HanpaBneHun ¢ 3ana-
[a Ha BOCTOK Ha BbicOTy oT 10 0o 22 km
M BbIMTN HA HYXHYIO TpaekTopuio ("TaH-
reHTy"), TO K Ha4aNbHOM CKOPOCTM NOAbE-
Ma o0bs3aTenibHO 00O6aBUTCHA CKOPOCTb
BpaLleHusa 3emnu (465,2 m/c) nnetatenb-
HbI annapaT oyneTt 6ykBanbHO BbIOPO-
LLUEH 3a ee npeaensl. [lanee eMy noHapo-
6utcs Bcero 9 cyt 13 4 31 MuH 52 ¢ ang
TOro, 4tobbl AOCTUYb JlyHbl Unn 30 cyT
124 19 MuH 24 ¢ — oo Mapca.

HayyHaa HecoCTOAaTEeNbHOCTb 3TOWN
noen odesmaHa, n poH Knancrta MoxHoO
Obifio O6bl OTHECTU K paspsaay "MpPoXek-
TepoB", ecnim 6bl He 0AHO OOCTOATENbLCT-
BO. B koHTekcTe "yuwepOHbIX" C TOY-
KN 3peHnss HeBECHON MeXaHuKM npea-
NMOCLINIOK N BbIBOAOB OH BbiCKasan psg,
MHTEpecHbIX 1 obpallalowmx Ha cebs
BHUMaHMe npen. Tak, B Ka4ecTBe neta-
TENbHOro annapara, KOTOpoMy NpPeacTos-
10 coBeplaTb KOCMWUYECKNE MOJETHI,
OH MPensioXun KUCnosb3oBaTb pakeTy
("Raketenmaschine”), a ans Toro, 4ToObI
COOBLLNTb el kak MOXHO OoNbLLYIO cTap-
TOBYIO CKOPOCTb, OH PEKOMEHA0BAN MPOU3-
BOOUTb ee MoAabeM C NnpenBapuTesb-
HO Pa30rHaBLUENCS XENe3HOa0POXHOM
nnatdopmbl! IngonpeneneHmnsa Hy>KHOro
HanpaBieHsa ABUXEHUSA NpeaycMmaTpu-
BaJICSl FTMPOCKOM, a CHUXEHME CKOPOCTU
crnycka Ha JIyHy nosixxeH 6bin obecrneymn-
BaTb PaKeTHbI OBUraTENb.

MpuMeyaTenbHO TakXe, 4TO KOCMW-
yeckuin nonet O6bin ona GoH Knaicta
He camMoLLesblo, acnocobom peanmaaumm

GEWIDNM
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Wie man mit Mechanik
in den Himmel kommt!

Eine metaphysische und physikatische Abhandiung Uber
it durch Rotation der sichtdaren Hinnmels-
korper und auf thren Babnen.

langentiali

von

M. Euido von Kleidf

Preis: 35 kop.

DWINS

Druckerer Kad

1813,

O6oxka 6poluopsl "Kak rpu nomoLm me-
XaHuku noaHaTecs B Hebo!". [leuHek, 1913 r.

[aneko maywmx njaHoB: B 4aCTHOCTW,
oBnageHusa JIyHon-co3gaHng Ha Hen yc-
JIOBWIA, NPUrOoAHbIX OJ151 XXNU3HN YEeNI0BEKA,
BNAOTb OO0 "OKPYXeHna" ee BO3AYLUHOWN
obonoykoin. OH men B BUAY JOCTaBKY Ha
JlyHy ¢ 3eMnn rmraHTckux 3anacoB KUC-
nopoaa U KOHCePBUPOBAHHbIX MPOAYKTOB
nUTaHMs, a Takxke UCTOYHMKOB Tenna. He
BOABasiCb B TEXHMYECKNE noapobHOCTK,
OH Aan MNoHsTb, YTO Cpean HUX Mornau Obl
OblTb W ONTUYECKME KOHLIEHTPATOPbI Jy-
yucTon aHeprmn ConHua.

Pasamax 3apgymaHHon ¢oH Knamctom
npeobpasoBaTefibHON OeATENbHOCTU Ye-
noeeyecTBa Ha JlyHe Obin nMof ctatb pa-
ankanbHbIM nnaHam Llnonkosckoro no
NnepeycTpPpoMCTBY NJAHETHbIX CUCTEM:
®oH KnancT pgaxe npegnaran nepebpo-
CUTb 4acCTb JIYHHOrO rpyHTa ¢ obpaTHOMn
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PucyHok n3 6potutopsl M. Tvao ¢oH Knsvicta: wiaocTpaums K ero pacCcyXaeHusim o ee
MOXHOCTU npuaaTb Pakete CKOpOCTb, HEObXoAuMYIo a5 rnoneTa Ha JIyHy 3a c4eT Wcno-
30BaHUsl CKOPOCTY BPaLLeHust 3eMamn BOKPYr CBOEN OCH.

CTOPOHbI JIyHbl HA BUAMMYIO, YTOObI Bbl-
POBHATL MOBEPXHOCTb MOChAenHen, a
3a0[0HO CMECTUTb LIEHTP TAXEeCTU Halle-
ro eCTECTBEHHOr0 CMyTHUKA U YCKOPUTb
ero BpalleHne BOKpyr cOOCTBEHHOW ocu
c TeM, 4Tobbl ¢ 3emnu ana o63opa Obin
Obl OOCTYMHbLI 006e ero CTopoHbl. MNpeobd-
pa3oBaTtenbHble nnaHbl GpoH Knaincrta no
nHaycTpuanmsaumm JlyHbl “Menn Bron-
He BHSATHOe 0O0CHOBaHME: OCYLLECTBAAS
WX, 4YEesI0Be4YEeCTBO VUCMOJIHUT CBOKO MUC-
CcUI0, KOTopas 3akstoyaeTcs B NpuoobLLe-
HUM 6Gonee MonodblX PasyMHbIX 0buTa-
Tenen KocMoca K A0CTUXeHusam bonee
OpeBHEN 3eMHON Hayku N TeXHUKK. Npas-
0a, OH SIBHO yrnyckan 13 Buay Hensoex-
HOe MPOTMBOPEYNE - eCNn XUTeNN JlyHbl
npucnocobneHbl K cpene obutaHus
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poOAHOro Ans Hux HebecHoro Tena,
KaK UM ObITb, KOraa 3emnsiHe 0O6yCTPOSAT
ero "nopg cebs"?

Kak 6bl TO HM ObIn0, ¢poH KnaiicT, no
BCEW ero CKNIOHHOCTU K TEXHUYECKNM
daHTasnsam, aensn coboi npumep Kom-
NiaeKcHoro noaxoaa kK npobneme "ye-
JI0BEYECTBO - KOCMOC" - OT rnoucka
cnocoba ocyLLEeCTBNEHMS MosieTa 3a aT-
MoCchepyn00CO3HaHUSA "KOCMNUYECKOro”
npeaHasHadYeHns HenoBekamnepcnex-
TUB €ero AesaTenbHOCTN BHE 3eMnu.

Ha peanvzaumio ngev noneta sanpeae-
JblnaaHeTblHPoH KNaincT 0TBOANN HECKOSb-
KO AECATUNETUIA, Monaras, 4To NPexae i
OTNPaBNATLCAKAPYrMMHEOEeCHbIMTENamMm,
HEeo6X0,AMMO HAKOMUTb NPAaKTUYECKNA ONbIT
NONIETOB BOKPYI 3EMIIN.



M, HakoHew, O Tpex 3aragkax, ocTaB-
NEHHbIX GOH KnamcTtom Ha cTpaHuuax
OpoLutopsbl. [1Be U3 HMX KacaloTCcs aBTOPC-
KMX NnocBaweHuii: Hekoemy "Ero Cus-
TenbcTBy NN" 1 Kakomy-TO yBaxaemo-
MY POCCUINCKOMY MPODECCOPY MEXAHUKMU.
TpeTbsl 3aragka CKpbIBAeTCs B anurpa-
de-umtate U3 NCTOPMN KaTONNYECKON
uepksu: "KonymbaH ymep BCckope nocne
aToro B bo66uvo (615)". OcTaeTtcs Tonb-
KO [orafibiBaTbCs: HE CpaBHMBaN N GOH
Knamct 3HayeHme CBOUX 3aHATUNA MNpPO-
61eMoil 0CBOEHUs KocMoca B 0bLiem
1 OpoLopbl B YaCTHOCTU C TOM POJIbIO,
KOTOPYIO MpnaHACKniA MOHax, Npocae-
TUTENb N NPONOBEAHUK-MUCccMoHep Ko-
nym6aH (ok. 540 r., JlenHcTep-615 r.,
Bo66w1o) chirpan B XxpucTuaHmaauymm 3a-
nagHor EBponbli? BOUCTUHY - MPOHUS
cyabObl: GpoLUope 1 MMEHN ee aBTopa CyX-
neHo 6bino npebbiBaTh B 3a6BeHUN 0O-
Niee cTa ner.

G{RuIMQ UYRs ¥ Aiqoy v woa Sepao )

Pesynbtatbl CBOMX pasmbllLieHni GoH
Knanct nsanoxmn nnmcbMeHHo 17 wnioHs
1913 r. (31O pmaTol NMOMeYeH NepBbil
pasgen 6powiopbl), a ABa OHA CNycTs
OH coobLwwmn o Hux B MeTepbypr, B dpm3n-
ko-maTemaTudyeckoe OtpeneHue Umne-
patopckon Akagemum Hayk. lNepesop Ha
HEMEUKMA 53blK PYCCKOS3bIYHOrO TEKCTa
COO0OLLIEHNS TaKXe BKJIIOYEH B BpoLUopy;
KCTaTn, U3 HEero n crepyeTt, 4YTo aBTop -
xntens Kypnangumn. MNMocnegosan nu ot-
BET POCCUINCKNX akaJeMNKOB - NPeacTo-
WUT BbISICHUTb. BnonHe BO3MOXHO, 4TO
nepenucka ¢ ¢oH Knamctom coxpaHu-
nacb B apxme Poccuiickon Akagemuun
HayK 1 ee N3y4yeHne MOXeT NPoSINTb CBET
Ha JIMYHOCTb aBTopa Gpolwopbl. A noka
Obla NpeanpuHATa NonbITka YCTAaHOBUTb
€e, BOCIMOJIb30BaBLUNCL pe3yfibTaTamu
reHeasnorm4eckmx NCCneaoBaHun.

MepBble cBEAEHUS O APEBHEM apUCTO-
KpaTmndyeckom poae ¢poH Knancrtos (B im-
TepaType yTBepamnacb TPaHCKpPUNuUuUs

OpgHa n3 ynuy r. [luHeka. Havano XX B.
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®parmeHT kapTbl Poccun ¢ BblAeAEHHbIMK ropogamu Unnyket v [BUHCK (yka3aHsbl

cTpesnkamu). Havano XX B.

"doH Knenct") oTtHocaTtca k Xl B. BT10
N3BECTHBIN 1 XOPOLIO NU3YYEHHBIN reHea-
JfioramMmu poa, MeKoLLIA repMaHcKoe "npo-
NcxoXxaeHne" no MaTepUHCKON JINHUN
N cnaBsiHCKOe- Mo OTuoBCKoW. B xope
NPOCMOTPA reHeanorn4ecknx pocnmncemn
KYpPnsHOCKOM BeTBW poja (oHa Hacym-
ToiBaeT noytu 300 net) Obln BbISIBNEH
€e NpeacTaBuTeSNb, KOTOPLIA ¢ 6OJbLION
noneli BeposITHOCTU MOXET OblTb OTOX-
OECTBNEH C aBTopom Opouwtopbl. ITO-
Makc-I'vao-beHeankT ¢oH Knsainct, CbiH
Kapna-Hwukonasa ¢oH Knancrta (1838-
1895), nonnuMmeictepa Jinbay n acecco-
pa UnnykcTckoro rayntMaHckoro cyga,
n JopoTteun ¢poH KnaiicT, ypoxaeHHon 6a-
poHecchl GoH TuseHraydeH (1841-1919).
B nonb3y Takoro npeanosioXeHus roBo-
pPSAT OBa HeManoBaXHbIX 0OCTOATENb-
cTBa. Bo-nepBbix, yCTaHOBNEHHbIA (OH
KnancT-aTo eOQMHCTBEHHLIW B MNOAXO-
OSWMX NO BPEMEHM MOKONEHUSIX POAa,
HocuBwMn umsa "M. Tnoo". Bo BTOpbIX,
OH poguncsa 21 mapta 1868 r. B maneHb-
KOM Yye3[HOM KYpPAsSHACKOM ropopjke
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Mnnykcte (HblHe MnykcTe), pacnono-
XXEHHOM B 25 KM OT [BMHCKA- KPYMHO-
roropogasButebckolirybepHum, mecta
n3paHusa 6powtopbl. ECniv Ha3BaHHbIM
Makc-Tvwpo-BeHegnkt ¢oH Knginct
JEeNCTBUTENIbHO ee aBTop, TO, Cyas no
BCEMY, U3[aHMe OPOLLIOPLI CTANOUTOrOM
€ro N3blCKaHWin B 061aCTN KOCMOHABTU-
kn. N3 ero pooocnosuns U3BECTHO, YTO
OH - NMOPY4YMK POCCUMNCKON apMunn - Npo
nan 6e3 Bectu B [epByio M1UPOBYIO BOIHY
(1914-1918). B Takom cnyyae BbIGOp aB-
TopoM anurpada k 6poLuope NpeacTas-
NIETCA YyTb NN HE NpeayYyBCTBUEM COO-
CTBEHHOro 6/IM3KOr0 KOHLA.

B nio6om cnyyae aBTop 6pOoLLOpbI A0-
CTOMH NamMATK cBOero npenka eHpuy;
¢oH Knancta (1777-1811) - ogHoro n3
ApYanNLLNX MO3TOB CBOEr0 BPEMEHW, BO-
LWeaLero B MICTOPUIO nuTepaTypbl Gna-
rofapsiopurmHanbHOCTUBOOOpaXeHUS
1 BbICOKOMY nosieTy ¢paHTasunn. [nasHoe,
YTOUCTOPUS POCCUINCKON KOCMOHABTUKN
NONONHUAACbELE OOHUM TPYAO0M, OTPa-
3UBLUMMCOCTOSSHUENCCNEeL0BATENIbCKON



MbICNIM HA PaHHEM 3aTane ee pas3BUTUS.
Tenepb Mbl 3HaeM, YTO Ha HEOOBLATHbIX
npoctopax Poccun y K.9. LinonkoBcko-
ro Obi1 eLle OANH eANHOMBILLIEHHWK - He
COMHEBABLUMINCSA B TOM, YTO BHE3EMHas

Hnopopmauyus

3anyck poccuinckoro
cnyTHuka "KaHonyc”

14 urong 2017 e. ¢ xoc-
Moiapoma baiikoHyp ycmen-
Ho ctaptoBaima PH "Co-
103-2.12" ¢ KOCMHYECKUM
anmapaToM IMCTAHIIMOH-
HOTO 30HAMPOBAHUSA 3eMIH
"Kanonyc-B-UK" u rpyn-
MO KOCMUYECKMX ammapa-
ToB (72 ManbiX CIyTHUKA,
U3 HUX - 62 MUKPOCMYTHHMKA
"CubeSat", CIIIA) o dpene-
paJbHBIM KOHTPAaKTaM M IIO
KOHTPaKTaM TOCKOPIOpaIuu
"Pockocmoc”. C momomipio
pasroHHoro Omoka "®perar”
(pazpaboran B HIIO uwm.
C.A.JIaBoYKMHA) CIYTHUKHU
BBIBEICHBI HA pa3IMIHBIC Op-
oure. KA "Kanonyc-B-MK"
(macca 610 kr, W3 HUX Mac-
ca mpubopoB 191 kr) Ha-
XOJIUTCS Ha OKOJIOKPYTOBOM
COJIHEYHO-CUHXPOHHOM Op-
oute BricOoTO 510 KM, Ha-
Ki1oHeHneM 97,4° m mepuo-
noM obpameHus 94,8 MuH
(cm. ctp. 1 060xKkM). Tomos-
HOW opraHm3auuen-paspa-
ootunkom KA "Kanomyc-B"
SIBJISIETCS POCCUIACKAS KOPIIO-
panus "KocMudeckue cucte-
Mbl MOHUTOpPHMHTA, UHDOP-
MAaIMOHHO-YIPaBISTIONHE
U 3JIECKTPOMEXaHUIECKHUE
KoMmmiekcol uM. A.I. HMocu-
¢bana" (BHUMUDOM). Omne-
paTtop NaHHOW KOCMHUYECKOM
cucteMbl - HayuHBIi TIEeHTp

OTIEPAaTUBHOTO MOHMTOPHUH-
ra 3emmu AO "Poccuiickue
KOCMHYECKUE CHUCTEMBI";
yIpaBieHUE TOJETOM OCY-
mecTBasetr LleHTp ympaBie-
Hug noneramu B T. Koponése.
CpoKX aKTHBHOIO CYLIECTBO-
BaHus KA-6onee 5 ner.

B nporpammy monaera
"Kanonyc-B-UK" Bxomutr
KapTorpadupoBaHue 3eMHOI
MOBEPXHOCTH, MOCTOSHHBIN
MOHUTOPHMHI Ype3BBIYAM-
HBIX CUTYaIlMii TPUPOTHOTO
1 TEXHOTEHHOTO XapakTepa
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Paketa-Hocutesnb

0EeATeNIbHOCTb 4YesloBeKka BO3MOXHa
B LUMPOKMX MacliTabax v 4TO Uefb ero
BbIXO[ia B KOCMOC-OCBOEHNE HOBOW Cpe-
Obl 0OUTaHWA, BMIOTb 40 KapAuHaIbHOIo
W3MEHEHMA UHOMIAHETHOM NPUPOabI.

(CTUXMITHBIE THIPOMETEOPO-
JOTHYEeCKUe SBICHUS, OYa-
TH JIECHBIX TIOXapoB, 3arps3-
HEHME TPUPOMAHOM Cpembl
KPYMHBMHE BBIOpOCAMH OT-
PaBISIONINX BEIIECTB), CElb-
CKOXO3SCTBEHHON NEATENb-
HOCTH W TPUPOAHBIX pecyp-
coB (BOAHBIE U TpUOpEX-
Hbl¢); OOHOBJIIEHUE TOMOTpa-
duueckux kapt. Llenesoe
MCTOJb30BaAHME KOCMUYIEC-
koro kommiekca "KaHo-
nyc-B" ocymecTtBasercs
B COOTBETCTBMM C 3assBKaMHU

"Coi03-2.12" ¢ KOCMUYECKMM arnnapaTom
ANCTaHUMOHHOIro 30HampoBaHus 3eman  "Kanonyc-B-UK".

Kocmoppom bavikonyp, wions 2017 r. ®oto ockopriopaumm

"Pockocmoc”.
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Kocmunueckuyi annapat ANCTaHLUMOHHOIO 30HAMPOBAaHUS

3emm

"KaHonyc-B-UK" ¢ pa3BepHyTbiMY naHesssMu  CcoJi-

HeYHbIX 6atapein. B HuXHer 4acty KOHCTPyKUuM anrnaparta
pasmMellleHa CbeMOYHasl annapartypa, B BEPXHe-6710k 6op-
TOBbIX cucteM. PucyHok BHUIM.

moTpeOuTeNeid Ha MoJyde-
HUe MHQOpMaUUM TUCTaH-
HIMOHHOTO 30HIMPOBAHUSI
3emuu. Ilpuem, obpaborka
U pacupoCTpaHEHHE CIYT-
HUKOBO MH(MOPMALUH BBI-
monHsgeTcsl meHTpamu "Poc-
kocmoc" u Pocrumpomerta

Hupopmayus

CHUMKM
Bonbworo KpacHoro MaTtHa
Ha FOnurepe

11 utons 2017 r. AMC "lOno-
Ha" ("Juno") B mecroit pa3
npojetesaa Hal objlakamMu
IOnutepa Ha paccTosiHUU
3,5 teic. kM (3emns u Bce-
neHHas, 2017, Ne 5, c. 76-78),
Ha 9TOT pa3 — B 9 ThIC. KM Hax
bonpmium KpacHbiM [I9THOM.
B teueHue Bcero BpeMeHHU
61u3Koro mpoJjera y TMmiaa-
HETHl Ha CTAHIIMU TIPOBOJAMU-
JIUCh WCCNENOBAHUS C TIOMO-
b0 § HayYHBIX MPUOOPOB.
CraHuus nepenana Ha 3eM-
10 ouepenHble potorpaduu
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(®TBY «HUILI "Mnanera"»).
Wudbopmanus, monyyaemas
CO CmyTHWKA, BOCTpeOOBa-
HapOCCUUCKUMU M 3apydex-
HBIMU TOTPEOUTENIMU U UC-
MOJNIb3yeTCS IS pelleHUs
NpakTUYECKUX 3a/1a4.

aTMOC(GEpPHBIX HUKIOHOB
u boapmoro KpacHoro Ilat-
Ha ¢ MOMOLIbIO BUIEOKAME-
pet "JunoCam". Ha cHuMm-
Kax BBICOKOTO pa3peuieHus
MOXHO pasTisieTh MeJIKHue
JNeTalu BUXPEH U OKpacKy
00J1aKOB TUTAHTCKOTO ypa-
raHa (cM. cTp. 2 oOIOXKH,
BHU3Y). bonbmoe KpacHoe
[IgatHo mamuoit 40 TBIC. KM
W LIMPUHO# 16 THIC. KM-3TO
OOWMPHBIA AaHTULUKIOH (00-
JIACTh MOBBILIEHHOTO JaBje-
HUS), CKOPOCTb IBUXEHU S
HITOpMa HAaXOOUTCS B TMpe-
nenax 430-600 kM /4, mocro-
SSHHO HabiwogaeTcs, HaAYu-
Has ¢ 1830 r. BospacTt aroro
CaMoOro OTPOMHOTO aTMOC-
¢eproro Buxpsa B ConHeu-
HOW cHUcTeMe COCTaBJfeT,
no MeHbuei mepe, 350 ner.

"Kanonyc-B-UK" - BTO
poil KOCMHMYECKMH ammapar
B xommiekce ("Kanomyc-B"
Ne 1 3amymies B 2012 1.). On
npeaHa3sHaYeH IS pelIeHUS
OIepaTUBHBIX 3a1a4: TIOJY-
YeHUS MAaHXPOMATHYECKUX
1 MHOTO30HAaJbHEIX HM300pa-
KEHUU TOBEPXHOCTH 3eM-
M B BUIMMOM IHMalla30He
(0,46-0,86 MKM), BCcpeaHEM
(3,5 MKM) U pgaibHeM
(8,4 mxm) HUK-npmamazonax
3JIEKTPOMATHUTHOTO CIEKTPa
n3nyyeHus. Bkonue2017r.
IJIaHUPYETCS 3alyCcK ¢ KOC-
MoapoMa BocTouHHIH emie
IByXammapaTtoBcepun "Ka-
Homyc-B". Bmecte oHuM co-
CTaBAT KOCMHUYECKYIO IPYII-
UUPOBKY, KOTOpPAs ITO3BOJIUT
3HAYUTEIbHOMOBBICUTHOIIE -
PaTHBHOCTbUKAUYECTBO pE-
MIeHUS 3a0a4 ANCTAaHIIMOH -
HOTO 30HAMPOBAHUS 3eMHOM
MOBEPXHOCTH.

Ilpecc-peaus
"Pockocmoc”
14urona 2017e.

Tockopnopayuu

KpacHoBaTas okpacka IsIT-
Ha BO3HMKAET B CAMOM BEpX-
HEM CJI0e ero o0JIaKoB; Be-
IIeCTBO, MpUAAOIIee OeTbIM
AaMMMAYHBIM obNakaM Kpac-
HOBATBbI OTTEHOK, JO CUX
MOPHEUACHTUPUIMPOBAHO.
IMepenmaabIX0MOIHBIXUTEII-
IJTBIX TEMIEPATyp B pa3iud-
HBIX €70 TOYKaX COCTaBIIIO
HHTEPBAJ, U3Mepsie MBI He -
CKOJBKVMHU COTHAMMY Tpaay-
COB. YUeHBbIe XOTAT y3HATh
€ro DJJEMEHTHBIH COCTaB,
CTPOCHHUEHUIIPONCXOXACHNE.
"IOHoHa" nenaer KaxXabli
BUTOK 3a 53,4 cyT, cienyio-
U 0T 3KUATIPOJICT CTaH-
nuu okojo FOmurepa mpou-
3oitaet 1 ceHTa0ps.

IIpecc-peaus NASA,
13 urona 2017 e.



Hruopopmauus

51-53-9 ocHOBHblIe
akcneauunn Ha MKC*

10 anpens 2017 r. cny-
ckaeMbii ammapatr KK
"Coo3 MC-02" ¢ skuna-
keM 49-ii OCHOBHO# 3KcC-
neguuun (MKC-49; 3em-
a1 u Bcemennas, 2017,
Ne 2, ¢. 44-46) B cocTa-
BE€ KoMaHAuMpa Kopabuas
n 6optuHxeHepa MKC-49
C.H. PuixukoBa (Poccus),
ooptuHxeHepa-1 A.U. bo-
pucenko (Poccus), Goprt-
MHXeHepa-2 U KoOMaHAMpa
MKC-50 P. Kum6poy (CIIIA)
071aTOMOYYHO MPU3EMIUI -
csa B 147 KM IOr0-BOCTOY-
Hee r. Ke3kasran (Kazax-
cTaH). DKUIMaX MOJTHOCTHIO
BBIMTOJHUI MpOrpaMMy Ha-
YYHO-TIPUKIALHBIXUCCIIE-
noBaHUil B TeyeHue 173 cyr
034 15 muH. C momo1ibio Ko-
pa6as "Coro3 MC-02" Ha MKC
JOCTaBJeHAa YacTHulla MOIIei
npenogo6Horo Cepaduma
CapoBckoro. B xome moie-
Ta 3KMMax MPUHSJI TpaHC-
noptHbit KK "Coro3 MC-03"
U TPU TPY30BBIX KOpabdjs
"[Iporpecc MC-05" (Poc-
cus), "Nparon-10" u "Cur-
Hyc-7" (CIOA). "IIporpecc
MC-05" nocTtaBusN Ha CTaH-
uuio 2450 Kr rpysa: MochI-
KM 3KUMaxy, MpoaOBOJb-
ctBue, 705 xr tomnuBa, 50 Kr
KHCIopoaa U Bo3ayxa, 420 kr
BOJIbI, CKachaHAp HOBOTO MO-
konenus "Opnan-MKC"

C aBTOMaTU3UPOBAHHOMN CH-
CTEMOW TEpMOpPETYJIUPO-
BaHUA, 00OpyAOBaHWE IS
HayYHBIX 9KCINEPUMEHTOB,
CpeAcTBa MEAMIIMHCKOTO
obecrieyeHus.

20 anpeasa 2017 r. ¢ Koc-
Mojapoma baiikoHyp cTapTo-
Basa PH "Corwo3-®I" ¢ KK
"Coro3z MC-04" (oH mouy-
yua Ha3BaHue "Apro"
B 4ecTb aproHaBToB). Ha ero
0OpTY HaXxoAuJcs BdKUMax
MKC-51/52: xoMaHaUpP KO-
pabns u xomanaup MKC-52
®.H. Opuuxun (Poccus)
u OoprtunxeHep Jx. Pu-
mep (CIHOA). B cBsa3u ¢ co-
KpalleHUEeM YUCIEHHOTO
cocTaBa POCCUUCKMX KOC-
MOHAaBTOB A0 OBYX YeJTOBEK
B skunmaxax MKC skumax
"Cowo3 MC-04" 6bl1 MOJHO-
CTbI0O M3MEHEH, a cTapT Ie-
peHeceH Ha 27 MapTa, 3aTeM
Ha 20 ampensi. Mecto TpeThb-
ero 4jeHa SKHUMaxa 3aHsI
rpy3oBoii KoHTeliHep. Yepes
6 4 Tocie crapTa NMPOU3BE-
JieHa CTHIKOBKa B aBTOMAaTH-
YEeCKOM pexXuMe C MOAyJIeM
"MMouck" (MUM-2). Bxuna-
Xy akcnenuuuit MKC-51/53
MpeNCcTOUT TPOBeJIeHUE pe-
rTaMeHTHBIX paboT, Mpu-
€M MUJIOTUPYEMOTro KopabJs
"Cowo3 MC-05", uernipex
rpy3oBbiXx kopabneit "Ilpo-
rpecc MC-05 wu -06" (PD),
"Oparon-NU" u "Curnyc-8"
(CIIA), BoimonHeHue 62
9KCMEePUMEHTOB, B TOM YMC-
Je HoBHX - "TepMuHa-
top" u "WUmmnmakt". Ilapa-
METpbl OpPOUTHl CTAHIIUHU
nocae 18 mas 2017 r.. BbicO-
Tta-401,8 x 424,0 kM, c Tie-
puoaom obpamnieHUs BO-
Kpyr 3emau - 92,675 MUH

U HakJoHeHUeM - 51,66°.
[Io nnany sxumax Oyaer
paboTath B TeuyeHue 136
cyT - 1o 3 ceHtsa6ps 2017 r.
Y ®.H. OpuyuxuHa 310 ns-
Thiit mojet, . Puiiep-Ho-
BUYOK B KOCMOCE.

Pénop HukomaeBuu
IOpunxun (423-ii acrtpo-
HaBT Mupa, 98-l KOCMOHAaBT
Poccun) poauncst 3 sHBaps
1959r. B 1. Batymu. B 1983 .
okoHuua MAM, B 2001 1. -
Poccuiickyio akageMuio roc-
cnyxo6n. B 1983-1991 rr.
pabotan uHxeHepoMm B HITO
"DHeprusa”, 3arem B [naB-
HOW OIepaTMBHOMW TpyImIe
ynpasaenus LVYII, B 1995-
1997 rT. - MOMOIIHUKOM pYy-
KOBOJIUTENSI TOJETOM IO
nporpamMmme "Mup - NASA".
B 1997 r. 3ayucieH B OT-
pan kocmoHaBToB LITK um.
I0.A. Tarapuna, B 2000 1.
Ha3HayeH Ha J0JKHOCTb KOC-
MOHAaBTa-UCTBITATENS OTPSIAA
kocMoHaBToB PKK "OHep-
rus". B2001-2002 rr. ripo-
XOJUJ MOATOTOBKY K TOJETY
B KocMuUUecKOM 1IEHTpE UM.
JI. IxxoHncona (CIIA). Toro-
BUJcs K moinetam Ha MKC
no nporpammam MKC-15,
MKC-22, MKC-24, MKC-26,
MKC-36/37, MKC-49. Cosep-
muia 4 KocMUYeCKUX MoJjieTa
o01eit aautenbHocTbio 537
¢yt 02 4 31 MUH U 8 BHIXOJ0B
B OTKPBITHIf KOCMOC CyMMap-
HOW MPOAOJXUTEIbHOCTbHIO
51 4 57 mun. ®.H. Opuu-
xuH-T'epoit Poccum.

Jdxek Pumep (Jack
David Fischer; 547-it acTpo-
HaBT Mupa, 340-if acTpOHABT
CIIIA) ponuncs 23 aHBaps
1974 r. B 1. boyagep (umirar
Konopamno). B 1996 r. okoHYMT

Tpononxenue. Hauano cm.: 1999, Ne 2; 2000, NeNe 5, 6; 2001, Ne 5; 2002, NeNe 1, 2, 4;
2003, NeNe 1, 5; 2004, NeNe 2-5; 2005, NeNe 1, 4; 2006, NeNe 1, 2, 4; 2007, NeNe 1, 3, 4; 2008,
NeNe 1-6; 2009, NeNe 1, 2, 4, 6; 2010, NeNe 1-5; 2011, NeNe 1, 2, 4-6; 2012, NeNe 2, 5; 2013,
Neo 2; 2014, No 2; 2015, NeNe 1, 2, 6; 2016, NeNe 2, 4, 6; 2017, Ne 2.
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Akanemuio BBC CIIA, nony-
YU OUIIoM 6GakanaBpa HaykK
B 00JaCTM KOCMMYECKOTO Ma-
mUuHOCTpoeHUs, B 1998 r. -
MarucTpa HayK B 00JacTu as-
POHABTUKM M ACTPOHABTUKHU
B MaccauyceTckoM TeXHOJO-
ruyeckoM uHctutyte (Kemo6-
puax). B 1999-2003 rr. npo-
XOAMa obOyyeHUe MUIOTUPO-
BaHus camoJjetra F-15 Ha Gase
BBC Ceiimyp dxoHcoH B Ce-
BepHoit KaposuHe, 3aTeM ObLI
HazHayeH OTMepaTUBHBIM MH-
jgoroM B 391-10 uctpebuTeEsb-
Hy1o ackaapunsio BBC CIHIA.
®umiep yuyacTBoBaid B 0Ooe-
BHIX AeHCTBUIX B AdraHu-
craHe u MpaHe, MOJNKOBHUK
BBC CIIIA. B 2004 r. okoH-
YU MIKOJY JIETYNKOB-UCTIBI-
tateneil Ha aBuabasze BBC
CIIA BDpBapme B Kanudop-
Huu.B2004-2008rr.yua-
CTBOBaJl B HMCIHBITAHUM pas-
JUYHBIX CaMOJETOB, B TOM
YuCJie HOBEHIIero ucrpebu-
teass F-22 "Raptor”, cmyxun
B 411-ii ackaapuibe Ha aBUA-
6aze OaBapae. B 2009 r. 3a-
YUCJIEH B OTpPSA acCTPOHABTOB
NASA. B 2013 r. Ha ocTpoBe
Capaunusa (Mranust) npuHu-
Majl yJyacTue B TPEHMPOBKaX
"Ha BBIXMBaHuUe" B Iellepax
C 1IeJIbI0 MPUOOPETEHUST HaBBI-
KOB paboThl B 3KCTPEMalbHbIX
YCIOBUSIX.

28 urwoasa 2017 r. ¢ Koc-
Moapoma balikoHyp crapTo-
Baia PH "Cowo3-®PI" ¢ KK
"Coro3 MC-05". Dto 132-i1
MUJIOTUDPYEMBbIil TOJNET KO-
pa6ns cepuu "Cor3". Ha
ero 0OpTy HaAXOMMJICS IKU-
nmax 52/53-ii OCHOBHOW 3KcC-
neauuuu Ha MKC: xomaH-
IUp Kopabus u OOpTUHXEHED
MKC-50/51 C.H. Psa3aHnckuit
(Poccust), GoptuHxeHep-1
u xomanaup MKC-53 P. bpes-
Huk (CIIA), 6opTuHXeHep-2
I1. Hecmonu (ESA, WUrtanus).
29 uoag yepe3 6 4 20 MUH
rnmocje crapTta NMpou3BeaeHa
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CTHIKOBKAa B aBTOMAaTHue-
CKOM peXuMe C MOAyjIeM
"Pacceer” (MUM-1). Poc-
CUMCKON HayyHOW Mporpam-
MOW 3amJaHUPOBAHO IMpPOBE-
JeHue 61 sKcmepuMeHTa MO
6 HampaBieHusIM: 19 - ye-
JIOBEK B KocMoce (B OCHOB-
HOM MeJIMIMHA, HalpuMep
"Matpémka-P" - uccinemno-
BaHWEe AMHAMUKU paaualu-
OHHOU 00CTAaHOBKM M HAKO-
MJIEHUS N03bl B (aHTOMaX,
pasMelleHHbIX BHYTPM CTaH-
uuu), 14-TeXHOJOTUU OCBO-
eHUusl KocMoca (Hampumep,
"BekTop-T" - uccinemoBa-
HUSI CUCTEMbl BBICOKOTOYHO-
r'o MPOTHO3UPOBAHUS TBUXKE-
Husg MKC), 11 -kocMuueckas
OMOJIOTUS U OMOTEXHOJOTHS,
8 - u3yyeHue 3eMiIu M3 KOC-
Moca (Hanmpumep, "TepMuHa-
Top" - YTOUHEHHUE XapakTe-
PUCTHUK 3e€MHOI aTMochepHl,
"IlybpaBa - MOHHUTOPUHT
JIECHBIX 9KOCHCTEM), 6 - 00-
pa3oBaHWe U TOMYJSIPU-
3alMsl KOCMMYECKUX HUC-
cienoBaHUKM (Hampumep,
"EarthKam" - ¢otochem-
Ka B BBICOKOM pa3pelleHUHU
¢ MKC mo 3anmpocam CTyneH-
TOB U IIKOJbHUKOB), 3 - pu-
3UKO-XUMUYECKUEMPOIECCHI
U MaTepuannl. 17 aBrycra 3a-
MJIAHUPOBAH BBIXOJ B OTKPbI-
Toiit Kocmoc C.H. Ps3anckoro
u ®.H. OpunxuHa, KOTOpPHIit
OyneT TecTUpOBaTh HOBBIM
ckapannp "Oprnan-MKC".
B nmporpamme BhIXoma — 3a-
MyCK CMYTHUKOB, YCTAaHOBKA
HAay4yHOW amnmapaTtypsl, Ipo-
BEeIeHHME TECTOB Ha MUKPOO-
Hble 3aTPSI3HEHUS] CHApyXH
ctaHuuu. Ilon pykKoBoacTBOM
C.H. Pg3aHckoro HaMe4yeHO
NpoBeIeHNEe ODKCMEePUMEH-
TOoB yueHbx MIY B o0061a-
CTH MEIUIMHB U GUBUKHU.
[lo mnaHy pabora akumaxka
MKC-52/53 mnpoanutcs 139
cyT - no 14 nexabpsa 2017 r.
I[I. Hecnonu BbIMOJNHAET

tpetuit noner, C.H. Psa3an-
ckuii u P. bpe3sHuk-BTopoit
Cepreii Hukonaesunu
Pazanckmii (535-it acTpo-
HaBTMUpa,l17-iKOCMOHABT
Poccun) poauncsa 13 Hos-
opsa 1974 r. B Mockae. [locne
OKOHYaHua B 1996 r. MTY
nocrnennaibHOCTH "bruoxu-
Mus" (C TpUCBOEHUEM KBa-
AMpukanuuu"6MoOXuMuK"
pabotan B UHCcTUTYTE Me-
IUKO-0MOJTOTHYeCKUXIIPO-
onem PAH (MMBII), co3na-
BaJl M UCTIBITHIBAJ CPEACTBA
npopuaakTUKM HeOJIaro-
NMPUATHBIX BO3IEHCTBUM M-
kporpasutauuu. B 2000r.
OKOHYMJACTIUPAHTYpPYyMNoO
crelnraibHOCTH" " ABUAIIMOH-
Hast, KocMUYeckas u Mopckast
MmeauunuHa", B 2015 r. - Poc-
CUMCKYyHaKaaeMUIOHAPOI-
HOToXo3siiicTBaM AKaieMU10
npu [pesungenre PO ¢ oru-
gyuem. B 2000 r. B8 UMBII
y4acTBOBAJBAIKCIIEPUMEH-
te SFINCSS-99. B 2003.
3aYMCJIEH B OTPSI KOCMO-
HastroB UMBII. B 2006T.
3alUTHUI JUCCEePTAINIo Ha
COMCKAHMEYUYEHOMCTENIEHU
KaHAMIATabUOJOTUYECKUX
Hayk. B 2009 r. npuHsiayya-
ctue B 105-cyTouHOM HazeM-
HOM dKCMEepUMEHTE MPoeKTa
"Mapc-500"BKayecTBEKO-
MaHaupaskumaxa.CoBep-
LIUJ KOCMUYECKUH MOJET
B ceHTsa0pe 2013 r. - mapre
2014 . IpOOONXUTENbHO-
cThio 166 cyT 06 4 25 MuH
Ha KK "Cow3 TMA-10M
u MKC B kayecTBe OOPTUH-
xeHepa; ['epoit Poccuu, 3a-
CAYXEeHHBI !l MCTIBITATENb
KOCMUYECKOW TEXHUKH.
Paugonsd bBpe3nuk
(Randolph James Bresnik;
509-i1 acTpoHaBT MHupa,
329-itactponaBT CLLIA) po
nuncs 11 centsa6ps 1967 T.
BT. ®opt-Hoxkc (1utaT Ken-
Tykku). B 1989 r. monyunn
cTeneHb 0akanaBpa HaAyK 1o



Martemartuke B BoeHHOM Koi-
nenxe lOxHoit KapoauHbl
"uranensp"”, B 2002 r. - cTe-
MeHb MarucTpa Hayk Mo aBH-
AllMOHHBIM CUCTEMaM B YHMU-
Bepcutete TenHecu. B 2008 r.
OKOHYUJI BoeHHO-BO3AYyII-
Hyto akagemuio BBC CIIA.
C 1989 r. cnyxut B Kopny-
ce Mopckoit mexoTel CIIA.
[Ipomen odbyuenue B Illlko-
Jie CrielIMaabHOM MOATOTOBKHU
un Ha Kypcax moaroToBku ocu-
1epoB HexoThl B KyaHTUKO
(wrar Bupaxunus), B 1992 r.
MOAYYUI KBaMUPUKALKUIO BO-
€HHO-MOPCKOTO0 JleTUMKa.
B 1999 r. okonuun Lkony
JneTynkoB-ucnbitareseit BMC
CIIA, cnyXunaeT4uKoM-H1c-
MbITATeIeM Bpa3JIMYHbIX ABU -
AI[MOHHBIX ICKATPUIBAX, 00-
LM HalleT cocTaBisieT Oosee
6 ThiC. U Ha 81 TuUme camoiie-
ToB. K MOMeHTY 3auncieHus
B 2004 r. B oTpsin acTpOHaB-
ToB NASA cinyxui opuiepom
OIlepaTUBHOIO OTHeNa ITada
3CKaapUJIbU MOPCKOW MEX0-
ThI, TOJKOBHUK Kopmycamop-
ckoil mexorst CIHA. B 2014 r.
y4acTBOBAJ BOKCIEIUIINY HA
0OpTy MOJABOAHON MCCen0Ba-
TeJbCKOM nabopaTopuu Pio-
PUICKOTO MEXAYHAPOAHOTO
YHUBEpPCUTETA B ATJaHTHUYE-
CKOM OKeaHe. 16-29 Hos6ps
2009 r. BBIMOJMHUJ MEPBBIA
KOCMMYECKHUH MOJIET IPOAOJI-
xuteabHocThio 10 cyT 19 4
16 muH Ha KK "AtnanTtuc”
(STS-129) B xavecTBe crenu-
ajucTa mojieTa BO BpeMs pa-
oot akcnenuuuun MKC-21.
ITaono Hecnoau (Paolo
Angelo Nespoli; 467-i
acTpOHABT MMpa, 5-il acTpo-
HaBT Mrtanuu) pomuncsa
6 anpens 1967 r. B Munane.
B 1988 r. monyuun creneHb
O0akajgaBpa IO ad3POKOCMU-
YeCKOMY MalIMHOCTPOEHHUIO,
B 1989 r.-cTeneHp Maructpa
10 adpPOHABTUKE U ACTPOHAB-
TuKe B [lonMUTEXHUYECKOM

yHusepcutete Hplo-Mopka,
B 1990 r.-creneHb Oakanas-
pa B 00jJacTd MAalIMHOCTPO-
eHus B YHuBepcurere ®jo-
peHuuu. B 1991-1995 rr.
paboTan MHXEeHEepOM B IOMI-
pasneseHur MO TOATOTOBKE
aCTPOHABTOB B €BPOMEUCKOM
unentpe B Kénpne (I'epma-
Hus), B 1995-1998 rr. - o
nporpamme "EBpomup” EB-
pomeickKoro IeHTpa Koc-
MUYECKUX TEXHOJOTUH
B I. Hopnseiik (l'onnanous),
B 1996-1998 rr. - B8 Kocmu-
yeckoM 1eHTpe uMm. JI. IxkoH-
coHa B XbIOCTOHE B IOJpa3-
neleHUU MO TMOATOTOBKE
ACTPOHABTOB K TIOJeTaM Ha
MKC. B 1998 r. Hecmnoau
0b11 oToOpaH U TanbgaHCKUM
KOCMUYECKUM areHTCTBOM
B KayecTBe acTpOHaBTa B CO-
CTaB €BPOMNEHUCKOro oTpsaa
acTpOHaBTOB, IMpollea 00-
IIy10 KOCMHUYECKYIO TMOAT0-
TOBKY B KauecTBe CIeInalu-
cra noseta B Kocmuueckom
neHtpe um. JI. JIkoHcoHa.
[lepBBlii KOCMMUYECKUH IMO-
JIeT BBIMOJHUJI B OKTIOpe-
Hos6pe 2007 r. IpOAOTXMU-
TeabHOCThIO 15 cyt 02 4y 22
MuH Ha KK "IuckaBepu"
(STS-120) na MKC B kaue-
CTBE cHelManucTa TmoJe-
Ta. B pamkax mporpaMmbl
"Esperia” mnpoBomuMia Ha-
YUYHBIE DKCMEPUMEHTH MO
ouonorun U (U3UOJOTUU
YyeJoBeKa, yyacTBOBaJl B 00-
pa3oBaTeIbHBIX MPOTPAMMaXx.
Bropoii kocMuueckuii mouer
nautenbHocThio 159 cyt 07
4y 17 MUH cOBeplIUJI B Je-
kabpe 2010 r. - mae 2011 r.
B KayecTBe OOPTHUHXEHE-
pa skcneaguuuu MKC-26/27.
B pamkax eBpomeiickoil mpo-
rpammbl "MaglSStra" nposo-
U Hay4YHbIe 9KCTIEPUMEH-
THl B 00J1aCTH TEXHMYECKUX
W MPUKTATHBIX HAYK.
ITerru Yurcon (Peggy
Annette Whitson; 419-i

acTpoHaBT Mupa, 264-i
actpoHaBT CIIA) npomoxu-
Jla TIoJIeT Ha CTAaHIMU B Ka-
yecTBe KomaHnupa MKC-51
B amnpeje-utoHe 2017 r. (crap-
toBana 17 Hos6ps 2016 r. Ha
KK "Cow3 MC-03"). K mo-
MEHTY mnocaaku (3 ceHTs-
ops 2017 r.) Ha KK "Coio3
MC-04" YUTCOH ycTaHO-
BuJa abOCOJNIOTHBIM peKopn
MPOMOJKUTENbHOCTH TOJe-
Ta Ias XeHIWuH - 290 cyr,
0o01ast AAUTENbHOCTbh Tpex
mojeToB - 667 cyr, a Tak-
XX€ MHUPOBOM PEKOPA BBIXO-
JIOB B OTKPBITBIII KOCMOC ISt
XeHImUH - 10, oOmei anum-
TeJqbHOCThIO 60 4 21 MuH.
Bo Bpems moseTa skumaxeit
MKC-50/53 oHa BeIOJIHUIA
4 BpIXOJa B OTKPBITHIN KOC-
MOC OO0IlIeil MPOdOJXUTENb-
HocTbio 20 4 35 MUH.

B urone-centsope 2017 r.
Ha O6opty MKC pabGora-
na 52/53-9 OCHOBHBIE 3KC-
neauuuu: ®.H. Opuuxun,
C.H. Pazanckuit (Poccus),
I1. Hecnonu (ESA, Urtanus),
II. Yurcon, HOx. ®uiuep
u P. bpesnuk (CIIA; cM. cTp.
3 0010XKM, BHU3Y). 13 ceHTa-
ops 2017 r. cocTosuics cTapT
KK "Corwo3za MC-06" ¢ akuma-
xxeM MKC-53/54 B cocTtaBe Ko-
MaHAMpa KopabJis U KOMaHIu -
pa MKC-54 A.A. MucypkuHa
(Poccus), GopTUHXEHEPOB
M. Bangme Xes u JIx. AkaObl
(CIIA). 27 nmexabps 2017 r.
miaHupyetcs 3anyctutbh KK
"Coioza MC-07" ¢ skumaxem
MKC-54/55 B cocTaBe KOMaH-
oMpa Kopabjasg M KOMaHIM-
pa MKC-55 A .H. lllkannepo-
Ba (Poccus), 6opTuHXeHepoB
C. Tunrna (CLOA) u H. Kanau
(AnoHus).

Ilo mamepuanam
Tockopnopayuu "Pockocmoc”,
LYII-M u NASA.
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B crtatbe paccka-
3blBaeTcs O pa3BUTUM
actpoHomuu B KOXxHON
Adpuke, nosaBneHum
KoponeBckoi o0Gcep-
Batopum B KennTtayHe,
3BOJIIOL MY B €€ TEXHUYEC-
KOM OCHAaleHuu; o
cnusHum obcepBaTopuii

C nosiBneHvem ontuye-
Ckmx TeneckonoB EBpona
cTana nokpbiBaTbCcA Ce-
Tblo 0bcepBaTopuii. B 6yp-
HOe Bpemsl KONMOHM3aLun
HOBbIX 3eMeNlb 3Ta ceTb
cTana paspacTaTtbCsl BO
BCeX HanpasneHusx. Ko-
NoHn3aumnsa 3emenb HOx-
HOro MonyLlapust BbiiBUNA
Heobxo0aMMOCTb cucTema-
TUYECKOTrO WN3YYEeHUs oX-
Horo Heba.

17 pexkabpsa 1652 r.,
CNyCcTS BOCEMb MECSLEB
nocne BbICAAKM NEPBbIX
rofiNaHACKMX KOJIOHUCTOB
y nogHoxua CToNoBOM
ropbl, ocHoBatenb Keiin-
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Obcepsamopuu,

UHCmMUmMYmnbslt

TO>xkHO- AdpMKaAaHCKAST

ACTPOHOMMIECCKAsSI

o0ocepBATOPMSI

T.O. KHA3EBA,
A.10. KHA3EB,

KaHIUAAT GU3UKO-MATeMaTUUYECKUX HayK
IOxHo-AdbpukaHckass acTpoHOMUYECKass 00CepBaTOPUs

Kevintayna n Moxau-
HecOypra, B pe3yib-
TaTte 4Yero nosiBUNachb
eAuHas HauuoHanbHas
lOxHo-AdppukaHckas
acTpoHoMmuyeckasa 06-
cepBaTopus, Bce Tene-
CKOMbl KOTOPOW pacno-
NIOXEeHbl B ypaneHHom

TayHa 9H BaH Pubek Ha-
6niopan Ha Hebe SpPKylo
komeTy B co3e3aun Opu-
OHa, O YeM U1 Hanucan
B CBOEM JHEeBHuKe. B Te-
YyeHue Cnenywuwero cTo-
NeTust Cloga Xe, Ha 3emm
Mbica [lobpoin Hapexnbl,
npuesxann Hemeukue
n GpaHUy3CKNEe YyYeHble,
B TOM Y/CIIE U C aCTPOHO-
MWYECKMMM U3bICKaHWSIMMU.
B 1814 r. KenntayH ctan
O0QHON N3 bpuTaHCKUX KO-
noHun. logsunacb mnaes
co3datb B HEMOCpeacT-
BEHHOW 6AM30CTM OT
Hero noCTOsIHHYl0 obcep-
BATOPUIO ANS M3YYEeHUSs

OTKPYMNHbLIXITOPOAOBMY-
cTbiHe Kapy, 6nu3sHe-
0onbLIOro noceneHus
CasepneHp; acpenunhux
KpynHeiwwmin B KOXXHOM
nonywapuu 11-m ontu-
Yyeckun Teneckon SAL
BCTYNUBLUMIA B CTPOii
B 2005 r.

IOxHOro Heba. XopoLum
acTpoknumart (bonblLoe
KOJIMYECTBO COJIHEYHDI
OHEeNn n 3Be3aHbIX HOYeEN
B roay) n dakTt pacnono-
XEHUS HAa rNaBHOM MOp-
CKOMMYTU, CBS3bIBAIOLLEM
EBponynBocTok, aTakxe
€ro oTHocuTenbHas 6nu-
30CTb OT EBponbl (BCero
10 Hegenb NnaBaHMs) No-
CNYXWUNn rnaBHbIMU pak-
TOopaMu ans noCTPOMKK
31ecb 0bcepBaTopun.
PelweHne o cospaHumn
KoponeBckoinobcepBa-
Topuu Ha Mbice lobpoi
Hagexabl 6bi10 NPUHATO
B 1820 r. uHaHCMpoBaHue



lnaBHoe 3aaHne obcepBaTopum ceroaHs. Ha nyxarvike nepen 34aHNeM YCTaHOBJIEHbI COJi-
He4YHble 4achl.

6pano Ha cebs mapo-
rpaduyeckoe obLWECTBO
KoponeBCKOro BOEH-
HO-Mopckoro ¢nota Be-
nukobputaHun. rep-
BbiIM AcTpoHOMOM Ero
Koponesckoro Benunyect-
Ba B obcepBaTtopuun cTtan

MaTemMaTuk, BbIMYCK-
HUK Kembpuaxa PupoH
dannoyc.

MecTo ana obcepato-
pun 6b110 BLIOPAHO Ha He-
60NbLLOM X0NME, B MECTE
CNNAHUS OBYX pek, [o-
BOJIbHO [a/1eKO OT LieHTpa
KennTayHa TOro BpeMeHu.
CTpontenbLCcTBO rNaBHoO-
ro 3gaHua obcepsaTopum
ObINO 3aKOHYEHO NpUMep-
HO Kk 1828 r. Ha ToT M™mO-
MEHT OHO CTan0 NepPBbIM
NeaVNHCTBEHHBIM 3JaHNEM
Koponesckoit o6cepsato-
pun,KOTOPOe 0O bLEAMHANO
Nnoa00HON KpbILLEeNnacTpo-
HOMWYECKOE yuypexae-
HME 1 XWJTble MOMELLEHMS.
Kaxpoe Kpbiio rnaBHOro
3[aHNs, OPUEHTUPOBAH-
HOrO CTPOro Mo CTOPOHaM
CBeTa, CNYXUN0 XUlbem

€ro COTpyAHMKaM: 3anapg-
HOe MNpenoCcTaBAsANOCh
onpektopy obcepsaTto-
pun - ActpoHomy Ero Ko-
ponesckoro BenuyecTsa,
BOCTOYHOE - MNEPBOMY
N BTOPOMY aCCUCTEHTaM.
Bxon, B HEro pacnonoxeH
TOYHO C OXHOWN CTOpPO-
Hbl. LleHTpanbHaa 4acTb
NM3HayanbHO npepHasHa-
yanacb MCKJOYMUTENb-
HO AN aCTPOHOMUYECKUX
HabnoaeHnin, XoTsa Kpbl-
Wwn oboux KpbINbeB Tak-
Xe uMenu kynona, rae
HaxoOuNNUCb Masble WH-
CcTpymeHThl. K coxane-
HUIO, KymnoJsia NPOCHyXum
Heponro n yxe k 1883 r.
OblIM OKOHYaTeNbHO AOe-
MOHTMPOBAaHbI 1 6osblUe
He BOCCTaHaB/IMBANUCH.
Cenvac B rnaBHoM 3pa-
HUM HaxoauTcsa Gubnuote-
Ka U KabWUHETbl Hay4HbIX
COTPYyOHuNKOB. B cobpaHumn
61bNNOTEKN MHOrO UCTO-
PUYECKNX KHUT, oaTupye-
MbIX MNepBOM MNOJIOBU-
Hoi XIX B. B nocnegHue
roapl 6binM ouMdpoBaHsI

MHOIME M3 HUX, a Takxe
NCTOPUYECKNE XYpPHabl.

B 1O panekoe Bpems
TeppuTopusi obcepBaTopumn
HUYEM He oropaxmsanach,
N OUKWE XNBOTHbIE MOT-
JIN 3anNpOCTO pasrynneatb
Henoganeky. CyuiectByeT
NCTOpPUS], YTO OOHAXAbl BE-
yepom nepe HabnaeHNSA-
MW OOJIr0 He y[aBasioCb
OTKPbITb  Pa3ABUXHYIO
KPbILY FMaBHOrO 34aHuS.
Ons BbIICHEHNS NPUYKHDI
npousoLwlellero Hegopa-
3yMEHUs NpULIoCh Nojg-
HATLCA Ha Kpbiwy. W aTomn
NPUYMHOMN OKasasncsa JNeo-
napa, KOTopblA, NpuUrpes-
LWNCb Ha COJIHUE, nexan
KaK pa3 Ha noasuXHOM yva-
CTW, MeLas ee OTKPbITUIO.
Jleonapabl nonaganncb
3n0ecb 0o koHua XIX- Ha-
yana XX B., 0 4eM cBuae-
TenbcTByeT ¢oTorpadpus
B apxuBe, Ha KOTOpPOu 3a-
neyatneH KoHcTebnb, aep-
Xalin B pykax 3acTpe-
JIEHHOE XMBOTHOE.

Co BpemeHeM Hepane-
KO OT XOJiMa, Ha KOTOPOM
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pacnonoxeHa Kopones-
ckas obcepsatopus, 00-
pasoBascs nepsbin NPUro-
pogn, KernTtayHa, KOTOpPbIN
Takxe noay4ymn Hasea-
Hue-O6cepBaTopusa. Tak
4YTO TEMEPb 3TO HE TOJbKO
Hay4yHOe y4pexnaeHue, HOo
M parioH ropoaa, KoTopbIn
HaxoouTCs Henoganeky ot
NCTOPUYECKOro U AEeN0BO-
ro ueHtpa KenntayHa.

Co BpeMeHn cBOEero cos-
naHna Koponesckast 00-
cepBaTtopus ocTaBanacb
Ha cnyxbe ¢noTta U ume-
a2 OAHO M3 rMaBHbIX NPea-
Ha3HA4YeHNN - yny4ylleHue

HaBuraumm. Kpome Toro,
OHa BbINONHANA QYHKUMIO
CNY>XObl TOYHHOIO BPEMEHN,
KOTOpas Kak AaHb UCTO-
pun coxpaHunacb OO Ha-
LINX OHEN.

KenntayH u3HayanbHO
NOSIBUJICS Ha KOXXHOW OKO-
He4yHocTn Adpukm kak
Mopckon nopT. [eorpadu-
yeckun penbed MeCTHO-
CTM MO3BONS M3pann Mo-
JaBaTb CUrHanbl C cyLiu,
KoTopble Oblnn Obl BUA-
Hbl (MM CribILLHBI) Haxoas-
LUMMCS B NOPTY Kopabnsm.
Ha ooHOM 13 X0NMOB nos-
BMfiacb nylwika, onose-

bubnnoteka B LEHTpasb-
HOV YacTv 71aBHOro 34aHusl
obcepsaTopum.

LWaBLag 0 HacTynaeHun
nonyaHs MeCTHOE Hacene-:
HME W NPUXOAMBLUME Cyaa
Moatomy oHa nonyymna
Ha3BaHue "TlonygeHHasa"
a xonm ctan "CurHanb-
HbIM". C MOMEHTa OCHOBa-
Hua Koponesckon O6cep-
BaTOpPUN TO4YHOE BpPEMS
OTMEYaNoCh BLICTPENOM
13 crneunanbHOro nNUCTo-
nieTa, KOTOpbI NPON3BO-
OWn coTpyaHuk obcepsa-
TOPWUM C KPbILLW F12BHOIr0
30aHug. Kak TOJIbKO Ka-
HOHMP 3ameYan 3T0T Bbl-
cTpen, Ha CurHanbHOM
XONMe CTpenana nywka,
3BYK KOTOPOW pacrnpo-
CTPaHANCA40BONAbHO AA-
neko. 9ta Tpaguumns co-
XpaHumnacb 00O Hawmx
OHEeNn, XoTa CUrHan yxe
nogaeTcs He N3 NUCToNe
Ta. ONeKTPOHMKA MPOHUK-
na BO BCe cdepbl XnU3-
HeLesATeNbHOCTU, Tenepb
BbICTPEN NYLLUKN HW Ha Ce-
KYHOY HE OTCTaeT OT TO4-
HOrO BPEMEHW.

B AcTpoHOMMYECKOM
My3ee Hauwlen cBoe 3a-
CNY>XEHHOE MEeCTO CUr-
HaNbHbIA MINCTONET, CNy-
XUBLLNIA BEPOI 1 NpaBaomn
neny BpemeHu. Myse-
eM cTana bbiBLIas nep-
BasiCNeKTpockonmyeckas
nabopatopus KOxHoM

3naHune Teneckona Mak-
KneviHa. Ha 3agHem nnaHe
BuaHa yrnosasi 4actb CTo-
nosovi ropsi -Muk [bsiBona



CurHanbHas paketHuua. Vic-
Mo/1b30Basiacb  acTPoOHOMa-
mun Koponesckori obcepBa-
Topun B XIX B. Ang nogaum
CUrHasI0oB TOYHOIO BPEMEHM
KopabsisiM, HaxoAsILLNMCS
B 3asmBe CTOJIOBOV ropebl.
B nacrosiee Bpemsi akcro-
HupyeTcs B ACTPOHOMMYE-
CKOM My3ee.

Adpuvikn, pacnosioxeHHas
B 34aHuM Teneckona Mak-
Knenna. OgHuM n3 aKc-
MOHATOB My3esi CTaN yHU-
BepCanbHbIA NHCTPYMEHT,
npuodkIBLLIMIA cioga n3 Poc-
CcWK, KOTOPbI Obln co3aaH
B koHUEe XIX B. B bepnuHe
M NepenenaH B 3€HUTHbIN
Teneckon B [llynkoBckomn
obcepBatopun B 1907 T.
Bckope nocne ocHoBaHus
TpaHcBaanbckon obcepsa-
TopuM, Henoganeky ot Mo-
XaHHecbypra, 3TOT 3€HUT-
Hbli TEJIECKOM Ha BpeMs
Obin B3AT y MimnepaTtop-
CKOIn poccuiickoin obcepsa-
Topun B [lynkoBO o u3y-
YEeHUss WN3MEHEeHMUs no-
NIOXEHNS 3EeMHOWN OocHu.
dpamatnyeckme cobbl-
TS MEPBON MOJIOBUHBI
XX B. momewann 3ToOMYy

"MNonyaeHHas"” nywka Ha
CurHanbHom xosme. U1 B Ha-
cTosiLiee BPEMS UCrONb3Y-
ercs 4ns nogayvn curHana
TOYHOIr0 BPEMEHW B MOJIAEHb
(paaviocurHan o6 3ToM ro-
ny4aet u3 tOxHo-Appukar-
ckoii  obcepBaTopum).

19th Contury. A few

Tt

cheancmeter and the

watehing Wrough 55 telsooss

TeNneckony BEPHYTbCSH
B Poccuio, a TexHuyeckune
DOCTUXEHUS CO BDEMEHEM
NCKIOYMIN ero n3 ynot-
pebnenus, n B 1971 r. nH-
CTPYMEHT 3aHsan CcBOe
MECTO Ha noske ACTpo-
HOMWYECKOro Mmy3es
B KenntayHe.

30aHne Teneckona
MakKnenHa- ogHO 13
BaXHbIX WCTOPUYECKMX
NnamMaTHUKOB, [0 CUX MOP
chnyxaliee NpoCBeTUTENb-
CKUM LiensiM BMECTe C ca-
MuM Teneckonom Buk-

TOpUA, YCTAHOBJIEHHbIM

Tam Oonee cTa NeT Hasaf
(8 1899 r.), HO GonbLLE U3-
BECTHbIM KaK TeJieckon
MakKneitHa. OH oo cux
nop CNy>XuT aeny pacnpo-
CTPaHEeHUa acTPOHOMMU-
YECKUX 3HaHW, ABNSAACH
nencTeyloWmMM Habno-
AaTefibHbIM MHCTPYMEH-
TOM, XOTS OJ1S HAyKM yXxe
yTpaTui CBOK aKTyaib-
HOCTb C nosiBneHnem 00-
Jiee MOLLIHbIX ONTUYECKNX
NPUOOPOB 1 pacLUMpPEHN-
€M rpaHuLL ropoaa oaneko
3a npegenbl ero crapom
4acTun, C CONYTCTBYIOLLEN




JInH30BbI  Teneckon BukTo-
pusi (cocTouT M3 Tpex Tesne-
ckornoB) B 3aaHun MakKneii-
Ha -n3BECTHbIV O0JIbLLIE KaK
Teneckon MakKneriHa.

3TOMY 3acBeTKOM Heba.
Ho 3TO0 nNpou3owno MHo-
rme rogbl U OecATUNeTms
cnycTs. A BO Bpemsl CBoe-
ro MNOSIBIEHUS Teneckon
MakKnenHa Haxoamncsa Ha
nepenoBbIx pybexax Hay-
kn. OH cnyxun gns obHa-
PY>XeHUs [ABONHbLIX 3BE3L,
N3MepeHns 3Be30HbIX pac-
CTOSIHUIA, pafnanbHbIX
CKOpPOCTEN N COOCTBEH-
HbIX OBUXeHun. bnaropa-
ps emy ynanocb obHapy-
XWUTb psig 3Be34, C OJHUM
N3 HOBbIX XWMWYECKUX
3/IEMEHTOB, OTKPbITbIX Ha
TOT MOMEHT, - EBPOMMUEM.
C ero nomoupto 661 MNo-
Jly4eHbl paHHME CMeKT-
pbl 3BE3[bl-CBEPXIUraHTa
n Knns, Kotopas B cepe-
anHe XIX B. BCNbIXHyMa Ha
lOXXHOM HebocBOaEe 3BE3-
OON nNepBOi BEINYMHBI.
fpye Hee B TO BPeEMS CUSN
Tonbko Cupuyc.

B 1926 r. OXoHcoMm
CneHcepoM Ha 3TOM Te-
neckone Oblna KW3y4yeHa
Hoeas B co3se3gun Xu-
BOMUCLA, BCMNbIXHYBLIAA
B 1925 r. B 06Lem, 10XHOe

3naHne 7-A10MMOBOro Te-
Jleckoria, rMoCTPOEeHHoe
B 1887r. B Hactosuiee
BpeMsi 3[eCb HaxoauTcs
18-at0/iMOBbIVi  Tesieckor, Ha
KOTOpOoM ripoBoana Habo-
naenHvs AnaH KasuHc.
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Hebo "nosyunno” npekpac-
HbIA UIHCTPYMEHT A9 CBOE-
ro U3y4eHus B BUOe Te-
neckona MakKnenHa,
KoTopblAi obnagan no-
BOJIbHO MHTEPECHBLIMU TeX-
HUYECKUMU PELUEHUSAMMU,

OHoObeanHsaN BCcebE TPM
Teneckona-pedpakropa,
OCHOBHOW - 24-A10MMO-
Bblli C 0ObEKTVBHON Npu3-
MOW, NCNONb3YEMbIAANS
Nony4YeHns CNeKTPoB Ha
$GOTONNACTUHKE B CUHEM




"YHuBepcasibHbIVi MUHCTPY-
MEeHT", co3faHHbIi B bep-
JINHe BO BTOPOW [10J10-
BuHe XIX B. [lepenenaH
B 3EHUTHBIN TeJslecKkorl
B 1907r. B [lynkoBckoii 06-
cepsaropuu (Poccus). B Ha-
cTosiLee BpeMs BJIIeTCs
9KCroHaToM ACTPOHOMUYEC-
KOro myses.

yactm cnekTtpa; 18-pion-
MOBbIN-ANS BU3YyasbHbIX
HabnoaeHwi n 8-anmo-
Bbl - TMONPYIOLWWIA, TaK
Kak 04Ha 9KCno3mums Mor-
na 3aHMMaTb He MeHb-
we yvaca. Papom c Tene-
CKOMOM pacnonaranachb
CnekTpocKkonuyeckas na-
6opaTtopus. HeobbIYHbIM
TEXHUYECKUM PELLUEHNEM
NOAKYNONbHOro0 nomerye-
Hus Teneckona MakKnenH
cTan MOABWXHLIA Mon, KO-
TOPLIN NOA, AENCTBUEM TH-
OpaBaM4eCcKkoro Hacoca
nogHMmaeTcs unmonycka-
€TCS Ha HYXHYIO BbICOTY.
B Hawwv oHv oBepu 3na-
HUa MakKneiHa pery-
NIAPHO OTKpbIBAIOTCS A
noceTtutenein O6cepaa-
TOopuKn, KOoTOopas ABax-
Obl B Mecsl, NpoBOAUT
Houb OTKpPLITBIX OBEpeMn.
B atn Beyepa npuesxa-
€T [LO0BOJIbHO 6Gonblioe
KonuyecTBo nobutenen
acTpoHomun. CHavana nx
BCTpeYaeT OOMH U3 CO-
TpyoHukoB o6cepBaTo-
pvn, BO BCTYMNUTENLHOMN
6ecefne OH kpaTko pac-
ckasblBaeT 06 ncropum
o6cepBaTopumn. 3aTeMro-
CTei NpoOBOIAT B nekuu-
OHHbIA 3an, roe AnS  HWX
NPOBOASAT NEKUMIO O A0-
CTUXEHUSAX ACTPOHOMMM

CerofiHAWHero AHs; no-
clle Yyero HacTtynaeT yau-
BUTENbHbIN MOMEHT
HenocpeacTBEHHOro 3Ha-
KOMCTBa ¢ He6OM C NMoMo-
LLbIO TENeckoros.

Ha nonaHe nepep 3pa-
Hnem MakKnenHa ycTta-
HaBnMBaKwTCa nepe-
HOCHble Teneckonbl W©3
obcepBaTopun 1 Te, 4TO
HekoTopble M3 nbute-
Nlen acTpoHOMWUU nNpwu-
BO3AT ¢ cobon. Ho, KoHeu-
HO, rocTu obcepBaTopumn
nepebiM Oenom crnewart

B MOAKYMOJIbHOE NMOoMeLLe-
Hue MakKnenHa, roe kax-
ObIA N3 HUX MOXET NINYHO

yBUAETb NeMOHCTpupye-
MbIi B 9Ty HOYb OOBEKT
HernocpencTBEHHO 4Yepes
0OBbEKTUB 3TOrO TESIECKO-
na-gonroxmtend. Bcex
XenawLwyxoaHOBPEMEHHO
He B cunax NogHATb gaxe
TakoOW OrpoMHbIN "nndT",
KOTOpPbIM SABASIeTCA MNO/-
BMXHbIA MON 3TOro Tene-
ckona, noaToMy B NMoaky-
NoJsibHOEe NpurnallaeTcs He
fonblue OecATU YenoBek.
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OcTanbHble noceTUTENMU
B OXMWOAHUWN CBOEN o4e-
pean B 310 Bpemsi Habnto-
nawT apyrne o0bekThl,
Ha KOTOPbIE HarnpasfieHbl
NepeHOoCHbIE TENecKOomnbl
CHapyXMu.

KoHe4yHO, Ao nosiBne-
Hua Teneckona MakKnen-
Ha Koponesckas obcep-
BaTOpPUS Ha Mbice [obpon
Hapexabl o6napana
N OPYrMMn OnNTUYEeCKUMU
npubopamun. OONH U3 HUX-
7-010nMoBeIRn (17,5 cM) IMH-
30BbIi Teneckon-goTore-
nmorpad, YCTaHOBJSIEHHbIN
B 1849 r. Kak cnepyet
M3 CaMoro Has3BaHus, OH
npenHasHayeH nns wuay-
YeHUs COJIHEYHOW OTO-
cdepsl. 6 nekabpsa 1882 r.
B 9TOT Tesieckon Habsio-
Janu npoxoxaeHune BeHe-
pbl no ancky ConHua. o
1885 r. HabniopgeHuns 3a
ConHuem Benuch perynap-
HO, HO MOTOM 3Ty NPOrpam-
My 3aKpbInn.

MocTpoeHHoe B 1887 T.
3[laHue 7-O10MMOBOro Te-
neckona-reamomeTpa -
ewe ogHa MecTHas Oo-
cTOonpuMedaTesibHOCTh.
BOSbLLUMHCTBO pacCcTosAHUI
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0o 3Be3n lOxHoro Heba,
n3mepeHHoix go 1900 r.,
Obino onpeneneHo ¢oTo-
rpauyeckmmm MetTogamu
C UCNOJSIb30BaHMEM OAHHO-
ro uHcTpymeHTa. B 1933 r.
ero AEeMOHTMpOBaNM u
3amMeHunn Ha 18-pglonmo-
Bblil, KOTOPbLIA NCNONbL30-
Basica, HadynHasa ¢ 1955 r.,
AnaHom KasuHcoM pans
pacwmnpeHnsa ¢oTomeT-
puyeckon cuctemol UBV
OBYMSI [OMNOAHUTESIbHBIMM
unbTpamn Rl v nokpbITns
BCEro t0XHoro Heba ¢oTo-
MeTpuyYeckMmm ctaHgap-
Tamu 4 3TOW CUCTEMBbI.
A.x. KasnHc-camblin 13-
BECTHbIA acTpOHOM HOx-
Ho Adpukun, NOCBATUB-
WM Hayke 77 NeT XU3HW.
BoamoxHo, A. KasuHc -
€0WHCTBEHHbLIN B CBOEM
pohe acTpPpOHOM-O0Mro-
Xutenb. MIHTEpecHo, 4Tto
CaMyl0 M3BECTHYIO 4YacTb
CBOUX WUCCNeOoBaHU OH
coenan nocne odpuupnans-
HOro BbIXOA4A Ha MEHCUIO.
B 1972 r. Ha cMmeHy
Koponegsckoli obcepBaTo-
pun  npuxoanT HOXHO-
AdpukaHckasi aCTPOHOMN-
yeckas obcepBaTopus

bawHnn Tteneckonos FOxHO
AdpukaHckori o6cepBaTo-
puvn, pacrnonaoxeHHsle B Ca-
3epnerge: 11-m SALT, HO-
Bbivi 1-m, 1,9-muctapbii 1-m
TEJIECKONbI.

(South African Astronomi-
cal Observatory, SAAO),
yemy cnocobcTBOBA-
no obbennHeHne obcep-
BaTtopuin KenntayHa n
Noxannec6ypra. K atomy
BPEMEHN POCTrOPOAOBHE
OCTaB/IsJ1 LUAHCOB AJIs1HA-
6ntoaaTeNbHOl acTPOHO-
MUK "ObITb B NPEXHUX Fpa-
Huuax". B nonckax HOBOro
MECTOMONOXEHNS Tene-
CKOMOB CneLmanbHOM 3Ke-
neguumnen pns KOxHo-Ad-
pukaHckoi obcepBaTopum
BOTAANEHHbIX MYCTbIHHbIX
obnacTsax 66110 HaNOEHO
noaxoasiiee MecTo ans
HOBOW HabNoAaTENbHOWN
6asbl, KyJa co BpeMeHeM
OblnvnepeBe3eHbIMHOrne
WHCTPYMEHTBLINTENECKO-
nbl 13 KerntayHa. 3tum
MeCTOM 0oka3asiochb MnJo-
CKOropoe B nycteiHe Kapy,
B 18 KM OT HebGonbLWOoro
noceneHnst Nof Ha3BaHu-
em CasepneHg un B 380 kv
oT KenntayHa. Ocobble
KnumaTtmyeckme Yycno-
BUS, AOCTaTo4YyHas Bbl-
coTa Hapg, YypOBHEM MoOpsi
N CyL,eCTBEHHAs yaaneH-
HOCTb OT KPYMHbIX Hace-
JIEHHbIX MYHKTOB ChbIrpanu
60/bLUYI0 PONb B BbIOO-
pe aToro mecta. B Hauva-
ne 1970-x rr. B TOT pawi-
OH MepeancnouMpoBan
HEeCKO0JIbKO TeJIeCKOoMNoB
n3 KennrayHa u MoxaH-
Hecbypra. B 1976 r. Tyna



e YCTaHOBWAN BbIKYMIEH-
HblIlA y4aCTHOro 6PUTAHCKO-
ro doHga 1,9-m Teneckon
n3 Mpetopun. Habnopa-
TenbHaa 6as3a Bcnepn 3a
OnmxanmMm K Hemy noce-
JIEHWeM nony4mna Hasea-
Hne CasepneHg. Tenepb
TyOa Kaxayto Hegeno ns
KenntayHa otrnpasngeTcs
OexXypHas rpynna acTpo-
HOMOB, KOTOpas obecne-
ynBaet HabnwogoeHns Ha
Teneckonax.

Co BpemeHeM O6cep-
Batopua B CasepneHpe

NOMNOJIHANACk HOBbIMU Te-
neckonamMmm, KpynHemn-
WM 13 Hux ctan 11-m Te-
neckon SALT (Southern
African Large Telescope-
IOXHBIN  AdpukaHckni
Bonbwon Teneckon). Odu-
uvasnbHbI BBOA, B 9KCMy-
aTaumio 9Toro Teseckona
B 2005 r. cTan cobbiTnem
HaUMOHANbLHOro MacLTa-
6a, 0 KoTopom coobuianu
BCe cpencTea MacCcoBOM
nHdopmauum, a Ha Topxe-
CTBEHHOW LLlepeMOoHUn Npu-
CYTCTBOBAasAENCTBYIOLLNI

bauiHa 11-m Teneckona
SALT. B gHeBHble Hachkl OHa
OTKpPbITA [J15 3KCKYPCUA.

Ha TOT MOMEHT npe3su-
DEeHT cTpaHbl Tabo Mobe-
kn. SALT-3TO KpPyMHbIA
MeXOyHapoOHbI NPOeKT
coobLuiecTBa acCTPOHOMOB
n3 tOAP, l'epmarun, MNonb-
wun, CLUA, Benukobputa-
HUM n Hoson 3enaHgun.
Mo okoH4YaHWK cTpouTenb-
CTBa OH CTas KpynHenLmm
ONTUYECKNM TENECKOMOM
IOXxHOro nonywapust ¢ co-
CTaBHbIM 3epkasioM. Bno-
CNeacTBUM B 9TO HAy4yHOE
coobLecTBO BOWAMN Tak-
€ acTpOHOMbI 13 UHguw.

naBHoe 3epkano SALT
coctont m3 91 wectn-
YrosIbHOrO CerMeHTa ama-
MeTpoM 1 M Kaxablin, pa-
foTalwero kak OAgHO
bonblwoe 3epkano cde-
puyeckon ¢opmel. lNepen
Hayasom ero paboTbl BCe
CEerMeHTbl [NaBHOro 3ep-
kana ocseLialTcs nase-
pPOM, PaCnOSIOXEHHbIM Ha
BEPLUMHE IOCTUPOBOYHOM
falwHW, HaxoasaLwencs ps-
JOM C KynoJsiOM Tenecko-
na, n n3mepsieTcs nosu-
LMS KaXOOoro uU3 HUX, 4TO
No3BONISIET OnepaTopy Te-
neckona oOnNTUMU3UPO-
BaTb HACTPOWKY 3epkan.
YcTtaHOBKa nepBOro cer-
MEHTa Hayanacb B mMapTe
2004 r., anocnegHnii, 91-i,

CocraBHoe 3epkasio Tene-
ckona SALT. BupeH orcyt-
CTBYIOLNIA CErMEeHT, KOTO-
PbIVi CHSIT 17151 OOHOBIEHUS
3€epKasIbHOrO MOKPbITHSI.
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TymaHHocTb DEM L241 B Gnunxaiiweii k Ham ranaktuke bonbuoe MaresnnaHoBo Obnake
M3ny4eHne noHn30BaHHbIX aTOMOB Cepbl JOMUHUPYET B TEMHbIX 0071aCTSX TYMaHHOCTY, KUC-
nopoaa -8 bonee cBetsbiX. M1zobpaxerue nonyyeHo B 2016 r. ¢ nomolibio Teneckona SAL
nyTem KoOMOUHVPOBAHUS TPEX CHUMKOB B pasHbix Guabtpax. doto IOxHOo-AdpukaHckoli
acTpOHOMMYECKON 0bcepBaTopuu.

YCTaHOBJIEH Ha CBOE Me-
cTo nmwb B mae 2005 r.
OpHako nepsble M306pa-
XEHUS, BbIMOJIHEHHbIE
c nomouwbio SALT, 6binu
nosny4YeHbl elle B okTAbpe
2004 r., korpa 6bin ycTta-
HOBJMIEH BCero 51 cermeHT.
[Tocne yctaHOBKW MOJSIHO-
CcTblo 91 cermeHTOB Ha Te-
CTOBbIX UCMbITAHUSX CHOBA
OblI nonyyYeHbl n3obpa-
XEHUs LapoBOro ckorne-
HUa B TykaHe, cnupalb-
Hon ranaktmku NGC6744
B co3Be3guun [laBnuHa,
pPacCesHHOro CKOMeHus
NGC6152 B HayronbHuke
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M TymMaHHoOCTW JlaryHa
B Ctpenbue.

SALT ocHaweH Tpe-
MS HAyYHbIMW MHCTPYMEH-
TaMun: KaMepon NpsMbIX
CHUMKOB, MHOFOQYHKLMO-
HaNbHbLIM crekTporpadom
HU3KOro 1 CPpeaHero crnek-
TpanbHbIX paspelleHni
M swenne-cnekTporpadom
BbICOKOIO CMEKTPanbHOro
paspellenuns. Kpyr Hayuy-
HbIX 3aja4y, pewaemMbix
B HacTosllee Bpemsa Ha
SALT, OYeHb LWIMPOK U OX-
BaTbiBAET MOWUCK MnaHeT
y 6nmxanwnx 3eesn Ha-
wen anaktnkm, nsydyeHue

XUMMUYECKOro cocTaBa
N 3BONOLUMM 3BE3[, pas-
HbIX TUNOB, U3Yy4EeHME XU-
MMYECKOroCoCcTaBanaBo-
NIOLUNU ranakTuK pasHbIX
TUMOB, NMOUCK U Uccneno-
BaHWE YHUKaJIbHbIX "BCrbl-
XuBawuwmnx" obbekToB
TuMNa HOBbIX Y CBEPXHOBbIX
3Be3[bl, KBa3apOB 1 MHO-
roe gpyroe.

B 2016 r. SALT nony-
un n3obpaxeHne TymaH-
HocTn DEM L241, pacno-
JNIOXXEeHHOW B bnnxaniuen
K Ham ranaktuke bonb-
woe MarennaHoso O6na-
KO, KOTOpas HaxoauTCs



OT Hac Ha paccTosHUK
B 160 TbIC. CB NET; OHa 00-
pasoBanacb B pe3ynbtare
B3pblBa CBEPXHOBOM 3BE3-
Ibl. Apkas 6eno-ronybas
3Be34a, pacnosioxXeHHas
NpPakTUYeCcKn B LEHTpe
TYMaHHOCTM,- 3TO Mac-
CuBHas OBOMHAasa 3Be3ja,
BTOPbLIM KOMMOHEHTOM KO-
TOPOW ABNSETCH WL HEWR-
TPOHHas 3Be34a, WM Yep-
Haa Ablpa. MIMEHHO B3pbIB
BTOPOro, HEBMAMMOIO KOM-
naHbOHa, npueen kK cbpo-
Cy BellecTBa 1 kK 06paso-
BaHMIO TymaHHocTn DEM
L241.

bypHoe pasButune
B nocnegHue rogbl pa-
anoacTtpoHomun B HOx-
Ho Adpuke- nocTpoe-
HMe papguoTeneckona
MeerKAT n cTtposwminca

Hnopopmauyus

Camas MaccuBHas

CTPYKTypa
BO BceneHHon

I'pynma acTpoHOMOB M3
MeXyHUBEPCUTETCKOTO IEH-
Tpa aCTPOHOMMHU M acTpO-
ousukn (IUCAA, Ungus)
u Wupuiickoro ob6pa3oBa-
TEJBHOTO M HAYYHOTO MHCTH-
tyra (IISER) BMecTe ¢ Kou-
JieTaM¥, UCIIOJB3Ys TaHHEBIE
CrnoyHOBCcKOTro LuGpoBOTO
0030pa Heba, MAeHTUDUIIN-
pOBaIM TpeXIe HEM3BECTHOE
9KCTPeMaJbHO KPYMHOE CKO-
mieHue rajaktuk CapacBati,
HaxongIueecs B CO3BE3INNU
Pr16. BT0 cBepxckomiaeHue
maccoit 2 x 10° M, mporany-
ngoch Ha 600 MIH CB. JET, OHO

MeXAYHapOoaHbIA paguno-
Teneckon SKA (aHTeH-
Has peweTka naowa-
Obl0 B KBaApaTHbIA Ku-
IOMEeTp) - nNno3BONSET
pa3BuMBaTb M PaACLLUMPATb
Ha Teneckone SALT kpyr
3a4a4, OTHOCSAWMXCS K
"BCEBOJIHOBOMW acCTpoO-
HOMWUK": Hanpumep, Ae-
TaNbHOE ONTMYECKOEe WC-
cnenoBaHne 0OBLEKTOB,
HaWOEeHHbIX C NCMNOJIb30-
BaHMEM HOBbIX panuno-
TeneckonoB. CTposawm-
eca B HOxHOM nonywa-
pUX HOBblE OMNTUYECKNE
TeNleckonbl: Hanpumep,
LUIMPOKOYrOMbHbIA Tene-
ckon-pedpnektop LSST
(Large Synoptic Survey
Telescope - 00nb-
o 0030pHLIA Tene-
ckon) gmameTtpom 8,36 m

BKJTI0YAET B ce0I KAK MUHUMYM
43 TpyINIB U CKOIJIEHUS Ta-
JaKTHK, KOTOpHIe B 00IIeit
CIOXHOCTH HAaCUYUTHIBAIOT
okono 400 o6bekToB. CBepx-
CKOIIJICHUE BO3PACTOM 4 MJIpI
net (z ~=0,3) OKpyXeHO CeThIO
raJlakTHIeCKHX HUTEH, CKO-
MJICHAN M KPYIHBIX IYCTOT
(BoiimoB) muametrpoM ot 40 10
170Mnk.
KpymHoMacmrTabHBEI €
CTPYKTYpH BceneHHON op-
TaHM30BaHBI HEPAPXUUECKH.
lFamakTuKu, MeXrajgakKTHde-
CKMH Ta3 M TeMHas MaTepus
00beIUHAIOTCS, GOPMUPYS
CKOIUJICHUS raJaKTUK BMeCTe
¢ KOMIIJIEKCaMU APYTUX CKO-
MJIeHWH HeOONBIIMX TPYII
rafakTuk (QuiaaMeHTH)
1 OOMMPHBEIMHU NYCTOTAMH:
OHM O0BEIUHSIOTCS B KPYII-
HOMAacImTabHYIO CTPYKTY-
py, HaspiBaeMmywo "Kocmu-
YecKoi MayTUHOM", KoTopas

1 cobupatoLLen nnoLLaabo
nosepxHocTn 35 M’, rapa-
TUPYIOT yXe B BGnuxan-
lem 6yayuiem nosiBneHne
OPYrUX UHTEPECHLIX Hayy-
HbIX 3a[a4, KOTOpblE MOX-
HO OyneT peluatb Ha SALT.
Bokpyr Teneckonos
npocTupaeTca nycThbl-
Ha Kapy, koTopas npea-
CTaBnsieT cobOM KaMeHuUC-
TYIO NOYBY, MOPOCLUYIO
HU3KOPOC/bIM KYCTapHMU-
KOM M MENKOM MopOocC/ibio,
OHa CNYXWUT KOPMOM A8
04YeHb CUMMATUYHBIX aHTK-
non - cnpuHrookoB. Bpe-
MEHaMN 3TN XWUBOTHbIE
O0onbLIMM CEMENCTBOM Ma-
CYyTCSl COBCEM Henopane-
Ky OT TENeckonos, ykpa-
Liasi CBOMM MPUCYTCTBUEM
MYCTbIHHbIE MPOCTOPbI.

Domo aemopos

OXBaTBbIBaeT BCIO HaOIromae-
Mylo Bcenennyio.
CBepXCKOIICHMST TajaK-
THK -3TO TMTAaHTCKHME T'PaBH-
TalMOHHO CBSI3aHHBIE CTPYK-
TypHl, MpeacTaBISIOIINE
€000l IEIMOYKY M3 HOeCSITKOB
THICSIY TaJaKTUK M CKOILIE-
HMI pasMepoM B MUJIIHAPIBI
CBETOBHIX JIET M Maccoil 10
10" M,. Heckonbko KpymHBIX
CBEPXCKOIUICHMI, HATIpUMED
[ennu (co3e3mue LleHTaBpa)
u Benukas crena CioyHa (co-
3Be3nue [uapel), pacmojoxe-
Hbl B Onu3nexaieil BceneH-
Hoit, a CapacBaTé yImajJeHO OT
Hac 3HAYUTEJIBHO. DTO HCCIIe-
JOBAaHME IIOMOXET OTBETHUTH
Ha BOIIPOC O TOM, KaK IIPOMC-
XOIWJIO MMJUIMApIBI JICT Ha3al
hopMHUpOBaHNE TAKKX SKCTPE-
MaJIbHO KpPYIMHOMAaCIITabHBIX
CTPYKTYp Bo BceneHHOI.

Ilpecc-peaus IUCA4,
15 urona 2017 e.
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Ana BbiISCHEHUS
cxoncTBa MeTannuye-
CKOTrO XeJjie3a 3eMHOoro
1 BHE3EMHOIro NPOUCXOX-
AEeHuUsa B npegnaraemMomn
cTaTbe CpaBHUBalOTCH
AaHHble 0O MeTaJlJinyec-
KOM XeJie3e U3 3eMHbIX
(Hanpumep, 6asanbThbl)
M BHE3eMHbIX (JIyHHbIE
0a3anbTbl, METEOPUTHI)

OBbBEKTbI M3YYEHNA
METAJUTMHECKOr O XEJIE3A

N9 BbINONHEHNA Takon
3apgaym B 2005-2015 rr.
Obln cobpaHbl cBeaeHus
O MEeTaJyIN4eckoMm xene-
3e pa3Horo Bo3pacTa BHe-
3EMHOro U 3eMHOro npo-
NCXOXAEHUS, KOTOpoe
BXOOUT B COCTaB ocapn-
KOB M3 MHOIMMX PEermoHoB
3emnu (3emna n BceneH-
Haqa, 2010, N2 6); meTeopu-
TO0B (3emnsa n BceneHHas,
2013, N2 2); nyHHbIX Oa-
3a5bTOB; MarMaTuyeckmx
ropHbIX Nopoa, obpasylo-
LLIMX BEPXHIOID MaHTMIO (-
nep6a3nToB), BbIHECEHHbIX
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lTunomesot,

oJuckyccuu, npeossONHCEeHUS.

PacnpeaejsieHue

METAJMJTIMICCKOINOo KeJie3A

BHYTPMHM IIJIAHCECT

.M. TIEYEPCKUH,

JOKTOP I€0JJOro-MHUHEPAJTOTMYECKUX HAYK

WNucturyr pusuku 3emnun PAH

nopopax. UccnepoBa-
HUA NMPOBOAUNINCH C MNO-
MOLLbI0O TEPMOMAarHUTHO-
ro ¥ MUKPO30OHAOBOIO
aHanu3oB. BbiscHaeTcq,
YTO YacTuLlbl MeTannu-
YecKoroxesesanpucyT-
CTBYIOT BO BCEX nNopoaax
M OHM NOAOOHbLI MO CO-
cTaBsy, dopme u pasme-
py,4YTOCBUAETEeNbCTBYET

Ha MNOBEPXHOCTb 3emMnu
B BUAE KCeHonutoB Oa-
3a/IbTOBLIMM flaBaMn AH-
TapkTuabl, 3abankanbs,
MoHronuu, Mpumopbsa, Cu-
puvn, LUnnuGepreHa; cnbunpc-
KX TpannoB (OBLUMPHbIX
KOHTUHEHTAaNbHbIX U3NUNA-
HUA 6a3anbToB) U 6a3anb-
TOB CO OHa AT/IaHTUYECKO-
ro, Tuxoro n luagnnckoro
OKeaHoB.

Moao4vyepkHy, 4TO AOnd
BbINMOJIHEHUS MNOCTaBNEH-
HOM 3aj4ayn UCMonb30Ba-
HO ypayHoe co4yeTaHue
TEPMOMArHUTHOTO U MMU-
KPO30OHOOBOro aHanu-
30B. [lepBbin no3Bonun

0 TOM, 4TO BCe OHM cdop-
MUPOBaNICb B OAUHAKO-
BbIXycJsioBUsix. Uatomo-
XeT npoucxXoauTb WU3-3a
OAHOPOAHOCTU ra30nbl-
JieBbiX 00J1aKOB Ha paH-
Hewn cTtaguu dopmMupoBa-
HUA 3BE3AHO-NJIaHEeTHbIX
cuctemM u nocneayiowien
rpaBuTaumMoHHon Aaund-
depeHuMauum nnaHer.

onpenenuTb Hann4ne me-
TanM4yeckoro xenesa,
€ro KOHUueHTpauumio, Ko-
Topasd Hepeako oka3biBa-
nacb Huxe 107%, Touky
Kiopu, To ecTb COCTaB ero,
MUKPOCKOMMYECKNE Xe
nccnenoBaHUs nanuv cee-
noeHuns o dopme, pasmepe
N COCTaBe 3epeH MeTal-
JINYECKOro >keneaa.

METOAMKAVCCNELOBAHWN

OCHOBHbIM METOA0M
nccnenoBaHUa MeTanin-
4yeckoro xenesa B rop-
HbIX MOPOAAX CNYXWUT Tep-
MOMarHuUTHbI aHanu3. OH



No3BOJISIET OLICTPO U C Bbl-
COKOMN YYBCTBUTEJIbHO-
CTblO MOJY4UTb CBEAEHMUS
O KOHLEHTpauum n cocra-
BE MarHUTHbIX MUHEPAsIOB
HenocpeacTBEHHO Ha Ky-
COYKE FOpPHOM MOpOAbl, He
n3Bnekass U3 Hee xeneso
M opyrue muHepanbl. Tep-
MOMarHUTHbIM aHanmM3 Bbl-
MONIHANCA COTPYOHULEN
ManeomarHnutHo nabo-
paTtopum KasaHcKOro yHu-
Bepcuteta O.M. Ky3sunHon
(ucnonb3oBanUCb MarHUT-
Hble Becbl Kiopu) u co-
TpyAHUKOM JlabopaTopumn
reoMarHMTHOro nons u
neTpomarHeTnama MHCTun-
TyTa Pnankn 3emnu PAH
.M. MapkoBbiM (MCMNONb-
30Basica TepmoBudbpomar-
HUTOMETP, CKOHCTPYMPO-
BaHHbIM H.M. AHOCOBbIM
n 10.K. BuHorpaposbim).
AHanuia npoBoguncs
B MarHMTHOM MoJie Hanps-
XeHHocTbio 400-500 mMTn
N TeMnepaTypHOM UHTeEp-
Bane ot +20°C go +800°C.
BepxHuin npegen (+800°C)
BbiOpaH A9 TOro, 4ToObI
dukcnposatb Touky Kiopu
MeTaNl/In4eckoro xene-
3a, Y YACTOro xesnes3a oHa
paBHa +770°C u Huxe,
B 3aBMCMMOCTW OT NPUCYT-
CTBUS PasfINyHbIX Npume-
Cen, B MepBylO0 o4vepenb
HVKens.

Mwukpo3oHOOBbINM aHa-
M3 u gpyrme MmMKpPoOCKo-
nuyeckne mMccnepoBaHus
MCMoSIb30BaHbl AN yTOY-
HeHUs (U AONOJSIHEHUSA)
OaHHbIX TEePMOMarHuMTHOro
aHanmza. OHM NpoBeneHbI
COTPYLHUKOM reopusmnye-
ckon obcepBaTopun bo-
pok NP3 PAH B.A. Llenb-
MOBWYEM Ha MUKPO3OHAE
"Tescan Vega-II" (Hexuns)
ANamMeTpoM 30HOa OKOJI0
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papuvkn gaHHbIX TEPMOMArHUTHOro aHaansa. mcrorpammasi
Toyek Kiopu (B rpaaycax Llenbcusi) AeMOHCTPUPYIOT O4HO-
obpasne cocTaBoB METaI/INYECKOro Xesne3a 3eMHOro 1 BHe-
3eMHoro npovicxoxaenus. N -4ucio obpasLoB B AaHHOM
TEMNEPATyPHOM UHTEPBAE.
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pagpukn gaHHbIX MMKPO30HAOBOro aHaam3a. narpamma
KOHUEeHTpaumun Hukens (%) B METal/IMYECKON 4acTu KaMeH-
HbIxMeTeopuToB. N-4yncsio uamepeHnii. 6osbLIoe Ppacxox-
JAEHNE MNPOLIEHTHOr0 COAEPXaHNS HUKEISS OT UBMEPEHUS
K UBMEPEHNIO -pe3ysibTart, r/1aBHbIM 00pa30M, rpaBUTaLMOH-
How angepeHumnaumm BeLecTsa niaHeTbI.

0,2 MKM (pa3mep aHanu3n-
PYEMOro yyacTtka 2 MKM)
C 9HEeproancrnepcuoHHbIM
cnekTpomeTpoM. OnTuye-
ckme HabniogeHus npo.e-
OeHbl C MOMOLLbIO MMKPO-
ckona "Olympus BX51M"
(AnoHna) ¢ yBenmnyeHu-
em go 1000 kpat. Obpas-
Uubl ONs MUKPO30OHAOBOIO
aHanusa npeaBapuTeSib-
HO Aapobunucb ynbTpa-
3BYKOM, 3aTeM MarHuTHas
dpakunsa wu3lBnekanacb C
MOMOLLLbIDO MOCTOSHHOTO
MarHuTa.

B 6onblIMHCTBE Ccrnyya-
€B [aHHble MWKPO30HA0-
BOr0O M TEPMOMAarHMUTHOIro
aHannM3oB cornacytTcs,
HO €CTb N PaCXOoXAeHuns.
OTO CBSI3aHO C TEM, 4TO
TEPMOMAarHUTHbIA aHanm3a
NPOBOAMUTCHA Ha KyCco4-
Ke nopoabl BECOM MeHee
0,1 rpamma, a MUKPO3OH-
[OBbIl - HA OBoralleHHoM’
MarHuTHom dpakunm, B3si-
TOoM n3 6OsbLIEro Kycka
FOPHOM MOpOapl.

PE3Y/IbTATHI
TEPMOMAIHUTHOIO
AHAJN3A

MeTtannnyeckoe xene-
30 B WM3YYEHHbIX rpynmnax
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nopon Mbl GUKCUPYEM MO
Toukam Kiopu. Tak, TOu-
ka Kiopu xenesa 3adpuk-
cupoBaHa B 14 obpasuax
rmnep6asutoB n3 50 ns-
MEepPEeHHbIX; KOHLeHTpa-
uma xenesa, onpeneneH-
Has MO HaMarHWYeHHOCTU
n touyke Kiopu obpasua,
Bapbupyet ot 0,0001% o
0,003%. MeTannunyeckoe
Xeneso obHapyXeHo Mo
Touke Kiopy B 16 ob6pas-
uax TpannoB - MOJIOBU-
He M3y4eHHbIX 00pa3LoB.
KoHueHTpauua meTtannum-
4yeckoro xenesa Bapb-
mpyet ot 0,0001% po
0,0055%, oHa nogobHa ru-
nep6asntam. To Xxe cneny-
€T ckadaTb 00 OKeaHCKUX
OasanbTax: Xeneso 06-
HapyxeHo B 27 obpa3suax
(4To cocTaBnseT MNosoBU-
HY W3y4YeHHbIXx 00pa3uoB
0a3anbTOB), KOHLUEHTpa-
UMsa Xenesa B HUX Bapb-
mpyet ot 0,0002% po
0,018%. B nyHHbIX 6a3anb-
Tax npeobnagaet 6nn3koe
K YNCTOMY XEene30 (ero KoH-
ueHTpauus meHbLue 0,1%).
PacnpepnenenHne TO-
yek Kiopn xenesa 04eHb
CXOOHO B 3€MHbIX (runep-
6a3nTbl, Tpannbl U OKe-
aHckue 6asanbTbl) U BO

BHE3eMHbIX (JyHHble 6a-
3anbThbl) nopopax: Ha,
JONI0 YMCTOro Xernesa
npuxoautcs 31% obpas-
LIOB OKeaHCKux 6a3anbToB
36% - Tpannos, 43% - rn-
nep6a3ntoB 1 75% - NyH-
HbIX 6a3anbToB. U B Me-
TeopuTax NPUCyTCTBYyeT
yncToe xeneso, Npaeaa,
B MEHbLLUEM KOJIMYeCTBE.

PE3Y/IbTATHI
MWKPO30HOOBOrOAHAJIN3A

B cooTBeTCTBUM C AaH-
HbIMW, MNONYYEHHbIMMUI
C UCNOJIb3OBAHNEM MWU-
KPO30HA0BOI0 aHanm3a,
BMeTalInyeckomxenese
0OblYHbI MPUMECU KPEM-
HUS, aNIOMUHUSA U XpOoMa,
B HEKOTOpPbIX YacTuua
Xenesa npucyTCTBYET 3a-
MeTHasinpMMeCcbMapraH-
ua (0bblMHO OH BCTPEYaeT-
CS1 COBMECTHO C XPOMOM.
HekoTopass pons 4actu
Xenesa B 6asanbTax urun-
nepbasnTtax CoaepXxuT
npuMechb TMTaHa n mar-
HWSI; HO MpUMecb TuUTa-
Ha He OTMedeHa B XeJsie-
3e MeTeopuToB. Hanbonee
MHTepecHa KOHLeHTpa-
LMa HUKeNns B MeTannu-
4eckoM XxeJsiese, OHa He
3aBUCUT OT 3€MHOIo U
BHE3EMHOr0 Npomcxoxae-
HMa xenesa; 70% yactu
Xenesa B 0cajkax He co-
nepxat Hukensa, 77%-
B runepbasuntax, 85%:
B OKeaHCkux 6azanbrax,
86%- B Tpannax M TOMb-
ko 8% - B meTeopuTax.
OctaBwmecsa 92% yactn
B meTeoputax - ato Fe-Ni
cnnaebl, cogepXxawme ot
HECKOJIbKNX MPOLEHTOB
no 6onee 50% Hukens,
B UX yncne wpenbepant



20 pm

& 10 um

20 pum 10 pum

Ocajku

lMpumepsbl 0AHOOOPa3us opM METaI/IMYECKOro Xese3a 3eMHOr0 N BHE3eMHOro
TDOVUCXOXAEHMS.
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Conepxanue margeruta, 107 %

Conepsxanue xenesa, 107 %

papuky KOHUEHTpauuy 4actul, METaZINYeCKOro Xeaesa n MarHetuta B 0Caf04HbIX MOpo-
Aax no gaHHbIM TEPMOMAarHUTHOro aHamsa. N -41Ccso onpegeneHun.

(Fe, Ni),P n ppyrne cnnasbl
0onee CNOXHOro cocTasa.
Mpeobnapatouiee Ko-
NINYEeCTBO YacTuy, meTtan-
NINYecKoro >xenesa ume-
IOT OOHY 1N Ty Xe ¢opmy,
HEe3aBNUCKMO OT UX 3EMHO-
ro nWaM BHE3EMHOI0o Mpo-
ncxoxaenna. Bapunauum
dOpM 1 B TO Xe BPeEMS UX
NOBTOPEHME BO BCEX U3Y-
YeHHbIX rpynnax nopoga,
cKkopee BCEro, oTpaxaeTt
oaoHoobpasne nepBUYHbIX
MarmMaTmyeckux ycnoBui
ONs NOsIBNEHUsT MeTanam-
4ecKoro >xenesa.
Monobue ycnosuii 06-
pasoBaHUs 4YacTuuy Me-
TannmMyeckoro xenesa
BO BCEX W3Y4YEHHbIX rpyr-
nax nopon BbipaxaeTcs
B WAEHTMYHOCTW pacnpe-
OeNleHnsa yacTul no pas-
MepY: OHN BapbUPYIOT, O0-
cturas 300-600 MKM, HO
npn 3ToMm npeobnapatoT
yacTuLbl pa3mMepom He 6o-
nee 100 mkm. [lpeobna-
Jatwouime pasmepbl HacTu,
(meHee 100 MKM) COOTBET-
CTBYIOT BHE3EMHOMY UX
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NPOUCXOXAeHUo: 60Nb-
LUMHCTBO TakKUX 4acTuL, CO-
XpaHsloTCd, npoxoas ye-
pe3 3eMHyl0 aTtmocodepy,
Torpga kak 6onee KpyrHble
yacTuubl Mpu 3TOM TMOY-
T MONHOCTbLIO Cropaior.
MpaBoa, 3TO He 0ObLACHS-
€T TOro e camoro pac-
npeaeneHnsa no pasmepy
yacTuy, B cliyyae >xenesa
3eMHOr0 NPOUCXOXAEHUS.
OueBuaHO, pacnpepene-
HWe 4JacTuu, Xenesa, B 3a-
BUCUMOCTM OT UX pa3Mepa,
oTpaxaetr ux GoOpMUpPo-
BaHMe B Takux mMarma-
TUYECKMX nopoaax kKak
rmnepbasunTbl, KOHTUHEH-
TanbHble Tpannbl U OKeaH-
ckmne 6a3anbThbl; B BEPXHEN
MaHTUN 1 B Kope 3emnun
M APYrux rnnaHer.

OBOBLLMM HALLIN PE3YJIbTATHI

Monobue coctaea, pop-
Mbl 1 pa3mepa 4acTuL, Me-
Tannnyeckoro xenesa
B 3€MHbIX MarmMaTU4ecKux
M 0CafoyvHbIX Mopoaax
MOXEeT roBopuTb 06 ux

3€MHOMMPOUNCXOXOEHNN.
OpHako O BHE3EeMHOM
NPONCXOXAEHUN NOJAB-
nawowen yactm metan-
nnyeckoro xenesa, 00-
HapyXeHHOro B 3EMHOM
ocaflo4HOM MaTepwuarne,
OOHO3HAYHO CBUAETENb-
CcTBYyeT Habop cTaTucTU4e-
CKMX MPU3HAKOB:

- rnobanbHOEe pacnpo-
CTpPaHeHWe YacTul, Xxene-
3a B 0Caf04HbIX Nopoaax
N3 pasfinyHbIX PErvoHoB
Mupa, pasHoro Bo3pacra
(OT 4YeTBEPTUYHOrO nepuo-
na no kembpus), B 03epax,
MOPSIX N OKeaHax C pas-
HOWM NINTONOMMEN N OKNCAN-
TeNbHO-BOCCTAHOBUTEb-
HbIMW PEXVMaMM;

- C/IOXHOe pacnpege-
JIeHMEe KOHLLeHTpaumn ya-
CTUL, METAJINYECKOT O Xe-
nesa, HeTunuMyHoe ans
yacTuL, Xxenesa 3eMHOro
NPONCXOXAEHUS (Hanpu-
Mep, MarHeTuTa) ¢ 0b6s-
3aTeNbHOW "HyneBoOn"
rpynnow, B KOTOPOW 4a-
CTULbI XX€N1e3a OTCYTCTBY-
I0OT; OHa npepcTaBaser



Tpapukn pacnpeneneHvs
no paamepy 4ucraa (N) ya-
CTUL, METaINYECKOrO Xe-
s1e3a (B MKM), coaepxatiero
(cepbiti UBEeT ructorpammel)
M He coaepxallero (4epHbiv
LBET rnCTOrpamMmmbl) npuMech
Hukens B ocagkax (a) v B ru-
nepbasutax (6). LaHHble
MWKPO30HAA.

y4yacTkM, Kyda 4acTuubl
Xenesa BHE3EMHOro Npo-
NCXOXAEHNA HE ocepanu
N3-3a MX OrPaHMYEHHOro
KOJINYECTBA;

- OTCYTCTBYET KOppens-
Lma MeXAy KOHLEHTpaLms -
MW 4aCTUL, METJIIMYECKOTO
Xenesa n 3eMHbIX MarHUT-
HbIX MUHEPaI0B (Hanpumep,
MarHeTuTa);

- obpaTHas 3aBuUCU-
MOCTb KOHLIEHTPaLMM Yac-
TUL MEeTannn4yeckoro
Xenesa OT CKOPOCTU Ha-
KONneHns ocagkoe (Ta-
kag 3aBUCMMOCTb B MO-
BEOEHUM 3EMHbIX YaCTuL,
OTCYTCTBYET);

- npeobnagaHue B oca-
OOYHbIX Mopojax 4yacTtuuy,
Xenesa pasMepom me-
Hee 100 MKM (Tak Kak OHM
He Cropenu B 3eMHOWN art-
Mocdepe), Torga kak ans
3EMHbIX YacTul, Tako-
ro BEPXHEro npegena He
CYLLECTBYET.

nobanbHoe pacnpo-
CTpaHeHne YyacTuy, meTan-
JINYECKOrO Xenesa noruny-
HO CBA3aTb C KOCMUYECKOW
MEXMMAaHETHOWN MblNblO,
npuxoasiwen Ha 3emMnto
n3 kocmoca. Mexnna-
HeTHas nblib 06pasyeTcsa
B pe3ynbTaTe CTO/IKHOBE-
HUS 1 OPOBEHNS NNAHET,
acTeponaoB, KOMET N Opy-
rmx manbix Ten. Nopobue
4yacTuy, Xenesa BO BCEX
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nccnegoBaHHbIX oObekTax
(kaKk 3eMHbIX, TaK N BHe-
3EMHbIX) NO3BONAET AOMNYy-
CTUTb COBNageHue ycno-
BN NX GOPMUPOBAHUS.
CornacHo Hawum pe-
3ynbTaTam, npuBeneHHbIM
B Tabnuue, OTHOLIEeHue
ynucna 4yacTul, Xxenesa He
coaepXxalimx NpUMecu H1-
kena (Fe), K ymucny yactuy,
Fe-Ni-cnnaea (Fe/FeNi)
BTpannax paeHo 31, B OkeaH-
ckux 6asanbTax - 8,4.
Mopno6Ha cutyaums M Ha
JlyHe: wacTuupl meTtannu-
yeckoro xenesa us 6a-
3a/lbTOB COCTOAT, CO-
rnacHo pea3ynbTatam
MWKPO30HOO0BOro U Tep-
MOMAarHMUTHOrO aHanusa,
M3 npakTUYeckm 4YUCTO-
ro xenesa, obbl4Ha Mpu-
MEeCb HUKens OT Hyns Ao
0,5%, Fe/FeNi>=10. B ru-
nep6asnTax COOTHOLUEHME
Fe/FeNi = 5,6; y kameH-
HbIXx MeTeopuToB - 0,147,
Y Xene3HblX MeTeOPUTOB -
0,146%; y ocaakoB - 3,9%,

4YTO B MOCNEeAHEM cnyvae
o4eHb 6nM3Ko K runepba-
3uTam, TO ecTb K Nopoaam
N3 BEPXHEN YaCcTU MaHTUN.
CoBnapgeHne oTHOWeE-
Huin Fe/FeNi B KaMeHHbIX
N XeNnes3HblX MeTeopwu-
Tax (0,147 n 0,146) cenpe-
TenbcTBYeT 06 OTCYTCTBUM
pPEe3KOMN rpaHnubl Mexay
HUXXHEN MaHTUEN U 90PO0M.
O6waa KoHuUeHTpauus
4yacTuL, MeTaNInyYeckoro
xenesa n Fe-Ni cnnasos
(Fe + FeNi) B n3y4eHHbIX
obpasuax KameHHbIX Me-
TEOPWUTOB, NO AAHHbLIM TEP-
MOMArHMTHOrO aHanusa
0,3-9%; Torga kak B Oa-
3anbTax U runepbasuTtax
Fe + FeNi oyeHb pepgko
npesbiwaeT 0,01%, B NyH-
HbIx 6a3anbTax He MpeBbl-
waet 0,1%.
CnepoBaTenbHO, un3y-
YyeHHble HaMm 0bpasLibl Ka-
MEHHbIX METEOPUTOB OTHO-
CATCS, BEpOsATHEEe BCEro,
K H13aM MaHTUK. Bbiwens-
JIOXEHHOEe noaTBepxaa-
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Tabmua:

KOJINYECTBO WM MPOLIEHTHOE COAEPXAHUME
YACTWL, XXENE3A U Fe-Ni-CIJIABOB B MJIAHETAX

N 2 Fe FeNi Fe/FeNi P CFe
Tpannbl (kopa)
21 72 62 2 31 0
% 86 2,8 0 <=0,01
OkeaHckume 6a3anbThl (Kopa M BEPXHSS MaHTUS*)

14 79 67 8 8,4 0

% 85 10 0 <=0,01
JIyHHble 6a3anbTbl (KOpa W BEPXHAS MaHTUS) ~10 0 0,05

IMnep6a3nTbl (BEPXHAS MaHTUS)
16 166 128 23 5,6 0
% 77 14 0 <=0,01
Ocafku (BEPXHAS MaHTVs)
105 552 388 99 39 2
% 70 18 04 <=0,01
MeTeopuTbl KAMEHHbIE (HUXHSAS MaHTUS)
16 267 34 232 0,147 6
% 12,8 87,3 2,2 > 0,1-9
MeTeopuTsl XenesHole (4p0)
28 535 68 466 0,146 90
% 12,7 87,1 16,8 >90

Ilpumenanue: N- yuciao o6pa3uoOB B NaHHOW TrpyIlne MOpona; X -- o0lIee YUCIO YaCTHUIL
Fe + FeNi B nanHo#i rpynne nopof; Fe - yuciio yacTuIl xeaesa, He COIepXKaluluX HUKEJIb;
FeNi - uncio yactun kamacura u ipyrux cmiaBoB, Fe/FeNi - ux ornomenue; P - yncmo ga-
CTHII mIpeiibep3nTa; % - mpoleHTHOe oTHomeHue Fe, FeNi u mpeitbep3uTa K cyMMe 4YacTHIIl X;
CFe-npeo6nanaoinas KOHIIEHTpAIMs XeJe3a, COTJIacCHO TepMOMarHuTHoMy aHanu3sy (%).

* BmaHHOU cTaTbhe TepMUHAM "BepXHASI MAHTUA" ¥ "HUXHSSI MAaHTHUS " HEe TIpUaaeTcs "ceiic-
MUYECKOTO" 3HaYeHUsI. ABTOp Ha3bIBaeT TaK BEPXHIOI YaCTh MAHTUHU, TJ€ OTHOIIEHUE KOH-
meHTpanuii vactu Fe/FeNi 6113K0 K ocankaM 1 runiep6a3uTaM M Ha IBa IO PSAKa BEIIIE, YeM
B METEOpUTAX: TO €CTh B HUXXHEW MAaHTUM U B SIApeE TIJIaHET.

eTcsa pacnpeneneHunem
Wwpeinbep3uTa: [oNsa ero
4acTUL, B KENE3HbIX METEO-
putax (T0 ecTb B f4pe)
17%, B KAMEHHbIX METEO-
puTax (B HUXHEN MaHTun)
~2%, N OH NpaKTU4Yeckun
OTCYTCTBYeT B runepbasu-
Tax u 6asanbTax, TO ecTb
B BEPXHEN MaHTUWN.

M3 nonyyeHHbIX pe-
3yNbTaTOB MOXHO 3a-
KIO4UTb, 4TO MaTepwuan
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BEPXHEN 4YacTn MaHTuu
nnaHeT nerye paspyllaet-
Csl, YeM MaTepuan nx HUX-
Heln maHTMM n aagpa. Co-
OTBETCTBEHHO MaTepuan
BEPXHEN MaHTUW [OJIKEH
npeobnagatb B Mexnna-
HETHOM MblIN, N OH npe-
MMYLLECTBEHHO nonaja-
€T B 3eMHble ocazku. Ma-
Tepman HWXHEN MaHTUU
n aapa nonagaeT Ha no-
BEPXHOCTb 3eMnM B Buae

OTHOCUTENBHO KPYMHbIX
06JIOMKOB - METEOPUTOB.

Takum ob6pasom, Haii-
JeHa 3aKOHOMEPHOCTb
pacnpeneneHnsa 4actul,
Fe-Ni-cnnaBoB BHYyTpHU
3emMv 1 Apyrux nnaHer:
6onee 90% nx conepxmT-
Cs B 94pe, 3aMETHOE Npu-
CYTCTBUE B HMXHEN MaH-
TUW, OTHOCUTENBHO HU3Kast
ponga (14%) B BepxHeW
MaHTUN; OHWN NPaKTUYeC-



KN OTCYTCTBYIOT B KOpe
3emnu un JlyHbl. B TO Xe
Bpemsa obliee coaepxa-
HMe 4yacTuu, xenesa 6e3
Hukena mn Fe-Ni-cnnaeos
B aape (Xene3Hble METeo-
pUTbl) N B HUXHEN MaHTUK
(KaMeHHbIE MEeTeopUThbl)
O[MHAaKOBOE.

NMOABELEM UTOTU 3
HALLX NCCNEAOBAHMN

B peaynbtate obobuie-
HUS OaHHbIX TepMomar-
HWUTHOIO U MMKPO30HO0BO-
ro aHaaM3oB AN 3eMHbIX
M BHE3EMHbIX NOpo, 0bHa-
pyXeHo nopnobue cocTta-
BOB, pOpM M pasmMepoB
yacTuy, Xenesa, copep-
Xawmx U He UMetLwmnx
NPMMECN HUKENs BO BCEX
rpynnax nopog. BbiscHu-
NI0Cb, 4YTO YacTuubl Me-
Tannmyeckoro xenesa
B 3eMHbIX Ocagkax B Mo-
haensitolem 60bLLIMHCTBE
CcnyyaeB UMEKOT BHE3EM-
HOe NPonCXoXaeHne, N nx
NOBCEMECTHOE pacnpo-
CTpaHeHne CBsI3blIBaeTCS
C MEXMNJaHETHOM MblNbIO.
OTMeyeHHOE CXO0ACTBO
yacTul, xenesa roBoput
0 6NM3KMX ycnoBusax o6-
pa3oBaHMS Takux 4acTul,
Ha 3emMie N Ha Apyrux
nnaHeTax U3 roMOreHHo-
ro rasonblieBoro obnaka
Ha paHHen cTaguum 3BO-
nounn ConHeyHonm cuc-
TeMbl 1 APYrux 3Be34HO-
niaHeTHbIX CUCTEM, a Tak-
X€e Ha cTaguum nocnepy-
loWen rpaBUTaALNOHHON
anddepeHymnaumn nna-
HeT. CornacHo COBpeMeEH-
HbIM NPeacCTaBAEHUSIM,
razonblfieBble o6naka BO
BceneHHoOM WwWinpoko pac-
NPOCTPaHeHbl, OAHOPOAHbI

n 6N11M3KM No cocTaBy; M3
HUX Bce Bpems obpasy-
IOTCS 3BE3OHO-MJIaHETHbIE
cuctembl, Bkayvasa Con-
He4yHylo. CnepoBaTefb-
HO, €CTb BO3MOXHOCTb
co34aTtb 06LLYylI0 MOAenb
pacnpegenenus Metanam-
4YecKoro xenesa BO BCEX
nnaHeTax. BoT OCHOBHbIe
ee MoJIoXeHNs:

- TUTAHOMArHeTuT - rNaB-
HbI MarHUTHbIM MUHepan
KOpbl MNiaHeT, COoAEePXUT
12-14% TunTaHa; ero co-
CTaB BapbupyeT B 3aBU-
CMMOCTU OT OKMUCIUTENb-
HO-BOCCTAHOBUTEJIbHbIX
ycnosun B marme. bnus-
Kag K 3eMHOW cutyaums
TUNUYHaA NS MapcuaHc-
knx 6asanbToB. M3-3a BbI-
COKO-BOCCTaHOBUTEJbHbIX
YCNOBUW B JYHHbIX Oa-
3anbTax Kpuctanamayetcs
ynbBownuHens (Fe,TiO,)
n apyrme deppoLlinnHenn,
copepxatume Tonbko Fe.
B 3eMHbIX U NyHHbIX Oa-
3anbTax OTHoweHue Fe/
/FeNi>=10;

— B Bepxax MaHTumu
TUTAHOMarHeTUT OTCYTCT-
BYET, 3aMETHO YMEHbLLIAET-
ca oTHoweHune Fe/FeNi =
= 5,5%; npn aTOM cymmap-
Hasi KOHUEHTpaUMsa YacTul,
MeTalIMyeckoro >enesa
<=0,01%, kak B nopogax
KOpbl; CyMMapHas xapak-
TEPUCTUKA BCEN BEPXHEN
MaHTUW BblpaXKeHa B BeNu-
YynHe oTHoLweHus Fe/FeNi=
= 3,9% pna ocagkoB, KO-
TOopas o4eHb BNM3Ka K Co-
oTHoweHuto Fe/FeNi ans
runep6asnToB, TO €CTb
K nopogam 3eMHON Bepx-
Hel maHTUK. Ckopee Bce-
ro, Takme nopogbl nona-
[aloT B MEXMNNaHeTHYIo
NbiNb, TOrga kak matepuan

N3 HUXHEN MaHTUM napa-
€T Ha MOBEPXHOCTb 3eMm-
M B BMOE OTHOCUTESb-
HO KPYMNHbIX 06JOMKOB
METEOPUTOB;

- HMXHSAG  MaHTuS
npencTtaBneHa B obpas-
Lax KaMeHHbIX MeTeopu-
TOB; KOHUEHTpauus B HUX
MeTan/inyeckoro xene-
3a n cnnaeoB (Fe + FeNi)
ot 6onee uvem 0,2% po
9%, oTHoweHne Fe/FeNi =
= 0,147%; wpenbep3ut
B HebOoNbLMX KONNYECT-
Bax (~2%) nosiBNseTcsa B
MeTannn4yeckom 4acTu
HUXKHEN MaHTUu;

- B flApe nnaHeT, KOoTo-
pble CUYMTAOTCS UCTOYHU-
KamMu pacnpocTpaHeHus
B KOCMOCE MeTeopuTOB
W, BEPOSATHO, B aape 3em-
nn Fe/FeNi = 0,146%, 06-
Wwas KoHUeHTpauus me-
Tanna (Fe + Fe-Ni) okono
90%; wpendbep3nT cocTas-
NSIeT 3aMEeTHYI0 4acTb Ma-
Tepuana aapa, 17%;

- npakTuyeckn oaun-
HaKoOBOe pacnpeneneHne
B MnJlaHeTax MeTannunye-
CKOroxenesa, cogepxatie-
ro U He copepXxaliero
HUKeNnsa, onpepensieT-
ca pgenctBumem obuwe-
ro gna BceneHHon 3a-
KOHa BCEMMUPHOro TH-
roteHums (rpasutauun),
KOTOpPbI OEeNCTBYET Ha
cTagmMu CcyuLecTBOBaHUS
ra3onblyieBOro nportonna-
HeTHoro o6bnaka wu rpa-
BUTALUMOHHON andde-
peHumaumn B npouecce
dopmMmpoBaHNa nnaHeT
(B TOM 4yucne n ConHeu-
HOW cucTtewmsbl). lMocnen-
HAS9, ChnefoBaTeNbHO,
SIBNSIETCSA HEe MCKJIIoUMN-
TeNIbHbIM, a BMNOJIHE PSAO-
BbIM COObITUEM.
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Jlrobumenovcrkast acmporHomust

HEBECHBINMN KAJITEHJIAPD:

stHBaApb—depaas 2018 1.

Tabauya 1
OCHOBHbIE ACTPOHOMUYECKUE COBbITUA
Jara Bpems, u CobbiTne
AHBapb
1 21 JlyHa B nepvree
2 2 MonHonyHve
2 2 Mepkypuii B Hambonbluein 3anafHon anoHrauum (23°)
2 20 YpaH nepexoamT OT MOMNSTHOrO ABVIXKEHWS K NMPSIMOMY
3 6 3emrisa B nepurennm
7 0 Mapc npoxogut B 0,2° toxHee HOnuTepa
8 22 JlyHa B nocnegHein 4eTBepTn
9 7l BeHepa B BepxHem coeamHeHun ¢ ConHuem
11 8 Jlyna npoxoput B 4° ceBepHee lOnuTepa
11 12 JlyHa npoxoguT B 4° ceBepHee Mapca
15 2 JlyHa B anoree
17 2 HosonyHne
24 22 JlyHa B NepBoi 4eTBepTn
27 10 MokpsiTye JlyHovi 3Be3abl AnbaebapaH (a Tenbua)
30 9 JlyHa B nepuviree
31 13 MonHonyHne
deBpasnb
1 19 MokpbiTne JlyHoui 3Be3anl Peryn(aJlbBa)
7 15 JlyHa B nocnegHen 4eTBepTn
7 21 JlyHa npoxoauT B 4° ceBepHee lOnuTepa
9 6 Jlyna npoxogut B 4° ceBepHee Mapca
11 14 JlyHa B anoree
11 14 JlyHa npoxogut B 2° cesepHee CartypHa
11 22 Mapc npoxoguT B 5,1° cesepHee 3Be3apl AHTapec (o CKoprvoHa)
15 21 HoonyHme
17 12 Mepkypuii B BeEpXxHeM coeguHeHun ¢ ConHuem
23 8 JlyHa B nepBoit 4eTBepTU
23 17 MokpsiTye JlyHoii 3Be3abl Anbaebapan (a Tenbua)
27 14 JlyHa B nepuree

OTOBOPCHHBIX CJIy4yacB.
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Ilpumevanue. Bo Bcex Tabnmiax um B TekcTe maHo Bcemupnoe Bpemsa (UT), kpome oco6o



Tabmmua Il

SOEMEPUAA COMHLA
45° 55° 65°
ﬂaTa = e BOCX0L 3axon BOCX0[, 3axon BOCXO0[, 3axoj
Y M : d YM YM YM Y™ Y™ Y:M

AuBapb 01| 18 | 45 | -23 | 02 | 07:40 16:31 08:26 15:44 10:09 14:02
M| 19| 28 | -21 | 53 | 07:38 | 16:41 08:21 15:58 09:51 14:29
21120 | 11 | -20 | 01 | 07:32 16:54 08:10 16:16 09:24 15:02
31120 | 53 | -17 | 31 | 07:23 17:08 07:55 16:36 08:53 15:37
Qegpanb 10| 21 | 33 | -14 | 31 | 07:10 17:22 07:35 16:57 08:20 16:12
200 22| 12 | -11 | 06 | 06:55 17:37 | 07:13 17:18 07:45 | 16:47
Mapt 0222 | 50 |-07 | 24 | 06:38 17:50 06:50 17:39 07:09 17:19

Hpumewaﬂue. B rabauue nano CpE€aAHEEC COTHCYHOC BpEMA.

Mpumep. Onpenenntb Bpems Bocxona ConHua 4 despana 2018 r. B Mockee (Lun-
pota - 55°45', pmonroTa - 2" 30", 2-9 yacoBasi 30Ha - MOCKOoBckoe Bpemsa UT + 3%).
Monb3ysacbk Tabsauueri I, NHTepnonupyem Mo LMpoTe 3HayYeHue BPEeMeHU BOCXoaa
ConHua Ha 4 deBpans, nonydyaem 07° 50". BbluTeM M3 Hero Oonroty MecTta, npubda-
Bum 37, nonydnm 08° 20",

Tabavua Il
OGEMEPUAbI MNTAHET
d MpomomXNTENbHOCTD
fara a o) 0 F BM,D,VIMOEI’VITID();I,{Iﬂqpa3HbIX Bvﬁﬁxggm
4 [ Mo 45° { 55° ' 65°
Mepkypuii
AHBapb 0117 | 074 |-20 | 52 |-0,3 |6,7 0,62 | 1,2 0,8 - yTpO
117 | 57,7 |-22 | 53 |-0,3 |57 [0,80| 0,8 - - yTPO
21 (18 [ 59,2 [-23 | 28 |-0,3 | 5,1 |0,89 — - =
31120 [ 054 |-22 | 00 [-0,5 (4,8 |0,95 - - -
@espane 10 |21 | 136 |[-18 | 14 |11 [4,8 (0,99 - - -
20122 | 228 [-12 | 05 |-1,7 |49 [1,00 - - -
Mapt 0223 | 31,3 [-03 | 51 [-1,3 |54 |0,91 - - -
Benepa
AHBapb 0118 (36,2 |-23 |39 (4,098 |1,00 - - -
1119 (308 [-22 |38 |-4,0 (9,8 |1,00 - - -
21120 [ 241 |-20 | 28 |-40 |98 |1,00 - - -
3121 | 155 [-17 | 19 |-3,9 (9,9 [1,00 - - -
Qespars 10 (22 (04,8 |-13 |20 (-3,9 {9,9 (0,99 - - -
20 (22 | 523 |-08 | 46 [-3,9 (10,0 0,99 | 0,5 0,2 - BeYep
Mapt 02|23 [384 |-03 |49 |-39 (10,1 (0,98 | 09 09 0,8 Beyep
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Tabmmua Il (OkoH4aHKe)

B 5 y MpoJoMKMTENBHOCTD [ ‘
fara o m Pl on e | Menvon,
al owm [0 45° \ 55° ] 65°
Mapc
AuBapp 01 | 14 | 47,0 (-15 |09 |15 |48 [0,93| 3,9 39 3,8 yTpO
1|15 | 11,7 |-16 |59 |14 |50 (093 | 4,0 3,9 3,5 yTpO
21 (15 [ 369 |-18 |36 |13 |53 |092 | 4,1 3,8 3,1 yTpO
31116 | 022 |-20 |01 |12 |56 |091 | 41 3,7 2,6 yTPO
®espan> 10 [ 16 | 27,8 |-21 | 12 (1,1 |59 |090 | 4,0 3,5 2,0 YTpO
20116 | 535 |-22 /08 |09 /63 09 | 4,0 3,3 1,3 yTpO
Mapt 0217 | 191 |-22 | 50 |0,8 |6,7 0,89 | 3,9 3,1 0,5 YTpO
KOnuTep
| Sueape 01 |14 [ 58,1 [-15 [ 49 [-17 [33,1[1,00] 43 | 44 4,6 yTpO
1|15 | 046 [(-16 | 15 |-17 (33,8 (0,99 | 48 | 49 49 yTpO
21 |15 [ 103 |-16 | 37 |-1,8 |34,7 (0,99 | 53 53 51 yTpO
31|15 [ 151 |-16 | 54 |-1,8 (35,7 (0,99 | 5,7 5,6 5,2 YTPO
Qespans 10 | 15 | 189 |-17 | 08 |-1,9 (36,8 [0,99 | 6,1 59 52 yTPO
2015 [ 21,7 |-17 | 16 |-2,0 |38,0 |0,99 | 6,4 6,1 53 YTPO
MapT 0215 (232 |-17 | 21 |-2,0 |39,1 {099 | 6,8 6,4 5.8 YTPO
CartypH
AHBapb 0118 [ 050 (-22 | 32 |05 |151 (1,00 - - -
118 | 10,0 [-22 | 32 | 0,5 |152 (1,00 - - =
21 |18 | 148 [-22 | 31 |05 |152 (1,00 | 0,7 - - yTpO
3118 [ 194 |-22 |29 |06 (154 (100 | 1,3 0,5 - yTPO
®espars 10 | 18 | 23,7 |-22 | 27 | 0,6 [155(1,00| 1,8 1,0 - YTPO
20 | 18 (275 |-22 | 25 |06 |157|1,00| 22 1,2 - yTpO
Mapt 02|18 [309 |-22 |22 |06 [159 (1,00 | 2,6 17 - yTpO

Ilpumenanue. KoopauHaTe TaHB Ha MOMeHT ('

no BcemupHomy Bpemenu; F-dasza minaHeTh.

BUAMMOCTb MJIAHET

Mepkypuin B Havane roga BuaeH
YTPOM Ha CPeaHUX M HOXHbIX LWKUpoTax
Hallen cTpaHbl. 2 aHBapsa 6nuxarwas
k ConHuy nnaHeTta - B HaMbosblueln 3a-
nagHow anoHraummn. NMpoaomKUTENbHOCTb
BMOAMMOCTU Mepkypust Ha cpeaHux Lwu-
poTax B MEPBbIX YUCNax AHBApPs COCTa-
BuT 0,8 4, OHa ObLICTPO 3akaH4YMBAETCH;
Ha IOXHbIX wWupoTax 1 saHBapsa - 1,2 y,
11 anBapsa-0,8 4, 3aTeM NPOAOIXUTESb-
HOCTb €ro BUAMMOCTM ObICTPO Cokpalla-
€TCA U OH mpornagaeT B YTPEHHUX Ny-
yax ConHua. B Havyane sHBaps nnaHeTa
pacnosioXnTCcs B CO3BE3AnM 3MeeHocLa,
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8 aHBaps nepengeT B co3resamne CTperb-
ua. Bungnmein yrnoson gnameTtp Mepky-
pus B Nepuop BUOAMMOCTM YMeHbLUAeT-
ca 1 anBapsa ¢ 6,77, 11 auBapsa oo 5,77,
6neck paseH -0,3". 17 dpeBpana Mepky-
pUin HAXOOUTCSA B BEPXHEM COeANHEHUN
¢ ConHuem.

BeHepa 9 aHBaps okaxeTcs B BEPX-
HeM coeanHeHun ¢ ConHuem. BeuepHss
BUOMMOCTb MJiaHEeTbl HAYHETCA C cepe-
OVHbI peBparns B FOXHbIX U CPeaHUX LLn-
poTax Poccun, B KOHUEe deBpans oHa
OyneT BuaHa Ha CEBEPHbLIX LIMpOTax.
BeHepa nepemelwlaeTcs no co3sesannio



Boponesi, NpoaomKnTenbHOCTb ee BUan-
MOCTU - MeHbLle 1 4. Buanmeln yrnosom
anameTp - okono 10", Gneck cocTaBns-
eT-3,9™.

Mapc B Hauane roga ObICTPO ygansi-
€TCs OT AHEBHOro CBeTUfa, U ero Mox-
HO yBUAETb YTPOM. B aHBape oH nepeme-
LaeTcsa no co3pe3auio Becos, 31 aHBaps
nepexoaut B co3Be3ame CKopnuoHa,
8 deBpansa - B co3Besane 3meeHocua.
MpoaonknTenbHOCTb BUAMMOCTM Mapca
B CEBEPHbIX LWMpoTax Poccur nocteneHHo
yMeHbLuaeTcs ¢ 3,8 4 (1 anBaps) o 0,5 4
(2 mapTa); B cpeagHux wupoTtax - ¢ 3,9 4
1 auBapsa 0o 3,1 4 (2 mapTa); B HOXHbIX
wupoTtax - 3,9-4,1 4 (cm. Tabauuy ).
Bugymbin yrnoBon anameTp naaHeTbl No-
cTeneHHo pacTeT ¢ 4,8" (1 aHBaps) oo 6,7"
(2 mapta), 6neck ysenuimsaetcsa -¢ 1,5"
no 0,8". 7 auBapsa Mapc npoxoaut B 0,2°
toxxHee lOnutepa. JlyHa nponaet Hepa-
neko ot Mapca 11 aHBapst n 9 ¢pespans.
Il deBpana Mapc nponpet B 51° cesep-
Hee 3Be3abl AHTapec (a CKkopnmnoHa).

IOnutep cTaHoOBMUTCSA BCe panblue
K 3anagy OT AHEBHOro CBeTWna M BUAEH
yTpoM. B cBs3K ¢ 3TUM yBenmymBaeTcs

METEOPHbINNOTOKKBAAPAHTUAbI

4 qHBapPs OXXMOAETCS MAKCUMYM METEoP-
Horo notoka KeagpaHTuabl, OH aKTUBEH
¢ 1 no 5 gaHBapa. B npeayTpeHHme vachl
pagmaHT pacrnonaraeTcsi BbICOKO Hapg, ro-
PU3OHTOM B CEBEPHOM YacTu CO3BE3AMUS
Bononaca okono rpaHuvubl ¢ cO3BE3OUS-
mun Fepkyneca n OpakoHa (a= 230°, 6 = +
49°, ckopocTb MeTeopoB - 41 km/c). JlyHa
nocne nosHONYHUS (2 sHBapsl) CUMbHO Mo-
MellaeT HabnoaeHnsaMm. MakcumanbHas

ONNTENbHOCTb BUAMMOCTU MNNAHETbI-MU-
raHTa Ha BCEX LUMPOTax Hallel CTpaHbl
(cM. Tabsamuy Ill). B ceBepHbIX WIMpOTaX
Hallen CTpaHbl NMPOAOIKUTENBHOCTL BU-
ammMocTun tOnntepa ysennyneaeTcs ¢ 4,6 4
0o 5,3 4, B cpeaHux wmnpotax - ¢ 4,4 4 oo
6,4 4, B I0XHbIX LUMpOTax - c 4,3 4 0o 6,8 u.
OH nepemellaeTcsa B NpPsiMOM OBUXe-
HUM no cosee3guio Becos. Bneck lOnu-
Tepa HeMHOro yeenuymBaetcs: ¢ -1,7"
(1 auBaps) go -2,0" (2 mapTta). Buanmbiii
YrI0BOW gmMamMeTp niaHeTbl yBenuymBa-
etcsa ¢ 33,1" (1 anBapsa) oo 39,1" (2 map-
Ta). JlyHa nponpeTt Heganeko ot lOnuTe-
pa 11 auBapsa n 7 ¢peBpansg.

CaTypH nocne coeguHeHunsi ¢ ConH-
uem B aekadbpe 2017 r. nosABUTCSA YTPOM
B IOXHbIX U cpeaHux wmpotax Poccun.
MpoaoNXNTeNbHOCTbL €ro BUAUMOCTU
B IOXHbIX LUMpoTax pacteT ¢ 0,7 4 (21 qH-
Baps) 0o 2,6 4 (2 mapTa), B CPeaHUX LUMpPo-
Tax-c 0,54 (31 auBaps) oo 1,7 4 (2 map-
Ta). CaTypH nepemMeLLaeTcs nNo co3Be3amio
Ctpenbua. Buanmbiii yrnosow guameTp
nnaHeTbl-rMraHTa yesenuymBaetca ¢ 15,2"
no 159", 6neck-go 0,6". JlyHa npongeT
Hepaneko ot CatypHa 11 ¢deBpans.

aKTUBHOCTb MOTOKa HEMNPOAOMKUTENbHA -
JIMWb HECKOJIbKO 4acOB, 3€HUTHOE 4aco-
BOE YMCJI0 MO NPOrHO3amM MOXET A0CTUraTb
npumepHo 120. Habniopgate KBagpaHTuapl
Jlyywle Bcero, HaymHas ¢ 23 4 N0 MeCTHO-
My BPEMEHUN-O0 PaccBeTa; Npu 3TOM pa-
OVaHT NepeMeLlaeTcs Bbille No HeGeCHOMN
cdepe B TeyeHMe BCEro ykasaHHOro ne-
puoga. B 2017 r. makcumasnbHOe 3eHUTHOe
yacoBoe uucno (ZHR) notoka moCTuUrino
79 meTteopoB. MHTEpecHO, KakMM OHO

3ATMEHUSA

YacTtHoe conHevyHoe 3atMmeHmne 15 pes-
pansa ¢ makcumanbHol ¢gasoini 0,60 byneTt
BUAHO B aKkBaTOpuun TUxoro n ATnaHtmye-
CKOro OKeaHoB, a Takxe Ha TepputTopum
tora lOxHo AMepukn 1 B AHTapKTuae.

B Houb Ha 31 @HBaps NoO4YTU Ha BCeWn
Tepputopun Poccum (Kkpome 3anagHbix

PErnoHoB) MNOSIBUTCA BO3MOXHOCTb Ha-
6nogatb NONHOEe JIyHHOe 3aTMeHue;
OHO OyOeT MOMHOCTbI0 BUOHO BOCTOYHEE
HoBocubupcka. lMonHble dpasbl 6yayT Ha-
onopatbcs BoctodHee Yobl; B KanmHMH-
rpage Ha Bocxopae JIyHbl MOXHO YBUAETb
TOJIbKO YacTHble da3bl 3aTMEeHUs.
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Cesep

TOJIYTEHDb

16:08

Bugumeisi nyte JIyHbl BO BpEMSI MOIHOMO JIyHHOro 3atmenmsi 31 auBaps 2018 r. OtmeyeHbl Mo-

MEHTbl KOHTakTOB ﬂYHbI ¢ ConHuem.

Bo Bpems 3aTmeHus JlyHa HaxoouTcs
B co3Be3aun Paka. lMonHas ¢daza 3aT-
MeHua HadHeTcsa B 12" 52" u 3aBeplunT-
ca B 14" 08" no BcemupHOMy BpemMeHu;

oHa cocTtaBuTt 1,318. MakcumanbHasa Te-
HeBada dasa 3aTMeHua npounsoiigeTt B 13°
30", NPOAOIKUTENLHOCTL MOJIHOrO TeHe-
BOro 3aTmeHus - 1" 16"

NOKPbITUE IPKUX 3BE3[,JIYHOM

B aHBape u B ¢deBpane npomsonaer
HECKOJIbKO MOKPbITUM JIYHOW SpPKKX
3Be3n - AnbaebapaHd (a Tenbua) 0,9"
n Peryn (a JlbBa) 1,4", ux MOXHO OymeT

BMOETb Ha Tepputopum Poccun. Huxe
B Tabnuue npuBeaeHsl abemepuapl ons
HEeKOTOpbIX ropoaoB Poccun; Bpems yka-
3aHo BcemmpHoe.

TabmmualV

NOKPbITUS APKNX 3BE3[, NYHOI

'opon,

MosBneHne 3Be3q,
13-3a JIyHbl

wac | mmn | cex

MokpbiTUs 3BE3/,
JlyHoiA

wac | mm | cex

MokpbiTue JTyHol 3Be3apl AnbaebapaH 27 sHBaps

BnapmeocTok 09 35 52 10 32 54
MpkyTck 09 16 33 10 18 53
Komcomonbck-Ha-Amype 09 45 48 10 54 00
KpacHosipck 09 21 06 10 14 06
HoBocnbupck 09 19 14 10 06 25
Omck 09 21 10 10 01 37

MNeTtponasnosck-Kamyatckuin

10 18 46 " 24 01
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MokpbITna 3B€3[, MNosiBneHve 3se3n,
Topon, JlyHon 13-3a JlyHbl

yac | MWH | Cek | Yac | MMH | Cek

Ypa 09 56 18 - - -
YenabuHck 09 26 29 09 57 47
Yurta 09 21 17 10 27 44
IOxHO-CaxanuHek 09 55 47 10 55 38

MNokpbiTne JlyHow 3Be3abl Peryn 1 dpespansa
ApxaHrenbck 17 54 00 18 32 09
BnaaueocTok 19 34 22 20 12 40
MpkyTck 19 00 1 19 20 20
Komcomornbeck-Ha-AMype 19 17 02 20 11 34
KpacHosapck 18 42 05 19 03 14
MypmaHck 17 53 21 18 40 23
MeTponaenoBck-Kamuyartckuin 19 20 37 20 16 15
CaHkT-MeTepbypr 17 53 09 18 14 30
Yura 19 01 39 19 41 14
IOxHO-CaxanmHek 19 27 23 20 19 50
MNokpbiTre JlyHo 3Be3abl AnbaebapaH 23 dpeBpans
ApxaHrenbck 17 25 12 18 30 38
MpkyTck 18 07 18 - - -
KanuHuHrpag, 17 08 13 18 13 23
KpacHosipck 18 02 54 18 57 10
Mockea 17 30 41 18 33 00
MypmaHck 17 17 52 18 21 22
HuxHuii Hosropog, 17 37 10 18 38 54
Hosocubupck 18 03 17 18 58 43
Omck 18 00 45 18 57 12
Camapa 17 49 10 18 44 50
CankT-lNetepbypr 17 17 51 18 25 20
Ypa 17 51 06 18 48 58
YenabuHck 17 54 12 18 52 06
HuTa 18 05 17 - = £
B. W. IIHBbEB,

e. barawuxa
Mockosckas obaacmo
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B aHBape - uioHe 2017 .
B Cnyx6e CpoYHbIX O0-
HeceHun PepepanbHoO-
ro MccnenoBaTenbckoro
ueHTpa «EguHas leodu-
3uyeckaa cnyxba PAH»
(PUL, ErC PAH) obpabo-
TaHa nHdopmauusa o 2100
3eMJIeTPSICEeHNSX, NPOM30-
Leawmnx Ha 3eMHOM Luape,
14 13 HUX UMEeNN MarHuTy-
obl M >=6,5, bonee 65 aBu-
NNCb MPUYNHON coTpsce-
HMS1 3EMHOI MOBEPXHOCTHU
(oT emBa OWYTUMBIX 00
paspyLUNTENbHbIX).

TuxookeaHCKU celic-
MUYECKUn noac Obin
No-npexHeMy akTUBHbIM:
30ecb OTMedyeHo 6Gonee
nonosuHbl (1260) 3emne-
TPSICEHMIN 3TOr0 MNosnyro-
ans. Cpean Hux Bbloens-
loTca OunnnnuHbl, Pruaxmn
n ConomMoHOBbI 0-Ba, rae
B AHBape-anpene 2017 r.
NPOW3oLWAN CeEpPUN CUNb-
HblX 3EeMNEeTPACEHUN C
MaKCMManbHbIMW MarHu-
Tyoamn 7,0-7,5. B at0 Xe
Bpems B Yunu 6binn 3em-
NeTpsaceHns HeMHOrMm 60-
Jlee HU3KOro YPOBHS, C Mar-
HUTYgon ot 5,5 no 6,8. MNo-
cne Haubonee CUNbHO-
ro U3 Hux - 24 anpens ¢
M = 6,8-ynnuiickon Celiic-
Mu4eckoin cnyxooi 6bino
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Xpornurxa ceilicmuurHocmu 3emau

Cel iCcCMMYHOCTHB 3eMJIMm

B II€epBOM mnoJiyroaguwum 2017 r.

3aperncTpupoBaHo 6onee
COTHU adTEPLLOKOB.

14 nioHs B 7 4 29 MWH No
MouHBuyy (B 10 4 29 MuH
no MOCKOBCKOMY BpeMe-
HW) B ['Batemasne, Ha rpa-
HUue ¢ Mekcukom, nmeno
MECTO paspymTenbHoe
3emneTpsiceHme ¢ M = 6,6.
Ouar Haxoauncs Ha rnybu-
He 115 kM, B 8 KM K ceBepy
ot CaH-Mapkoca (IsaTte-
mMana), B 47 KM K lOro-3a-
nagy oOT YayaTeHaHro
(FBatemana) n B 236 Km
K IOro-BOCTOKY OT TyCT-
na-ryreeppeca (Mekcuka).
Kak coobwmna Meonornye-
ckas cnyx6a CLUA, nHTeH-
CWUBHOCTb B 3MUUEHTpE -
5-6 6annoB. o AaHHbIM
PWA-HoBocTN, 3emne-
TpsiceHne BbI3BaNo OOJb-
lWMe paspyLlieHns B Mnoc.
Bpuca (norm6 1 4yenosek,
10-nony4ynnmn paHeHus),
HECKONbKO AOMOB paspy-
LeHbl B ropogke lMnomapn.

B Poccun B 9TOT nepu-
on Habnoganacb cpaBHU-
TeNIbHO HEBbICOKAas Ceunc-
MMYeckass akTUBHOCTb: Ha
HanbHem Boctoke (Kam-
yatka, Kypunbl, CaxanuHn)
06paboTaHbl AaHHbIe 0 158
cobObiTuax; B Bankanbckom
pernoHe - o 17; Ha KaB-
Kase 3aperncTpmpoBaHoO

okono 10 3emneTpsaceHnin
yMmepeHHon cunbl. OTme-
TUM Cleayiowme U3 HuX:
6 mapTta B YeueHckon Pec-
ny6mMKe NPoM30LLINO OLLLY-
TUMoOe 3emneTpsicCeHne
¢ M =4,8. Ouar 3emnetps-
CEHMS Haxogusacs Ha rny-
OuHe 5 kM B 21 KM K ceBe-
pO-BOCTOKY OT [pO3HOro,
B 24 KM K ceBepo-3anagy
oT lN'yoepmeca n B 35 km
k cesepy oT LLann. 3em-
NIETPSICEHME OLLYLLANOCh:
B c¢. bepkat-lOpT1, Capno-
BoM, Toncton-OpTte - cn-
noli 6 6anno.; B [po3HOM,
ApryHe, B leTponaBnos-
ckoi, MpuropogHoOMm - cu-
nonn 5-6 6annos; B y-
nepmece, lNepsomarnckon,
PapyxHowm, xxanke, Ata-
r, Ypyc-MapTaHe - cunom
5 6annos.

B Harectaxe 3 mas npou-
30LU0 OLLYTUMOE 3eMmiie-
TPSICEHME C MarHUTynom
5,1 v oyarom Ha rnybuHe
15 km - B 85 kM K toro-3a-
nagy oT Maxaukansl,
B 95 kM K ceBepo-3anagy
oT OepbeHta n B 170 km
K CeBepo-BOCTOKY OT [po3-
Horo. Noa3emMHble TONYKK
owlywanuce B pecnybnm-
kax JarectaH n YeuHs,
a Takxe B CeBepHon py-
3umn 1 B A3epbaiaxaHe.



SNULEHTP 3eMIeTPSICeHUs -
B/larectaHe. 3 mas 2017r.

29 mapTta B 4 4 09 MuH
no MpuHemyy (B 7 4 09 MuH
NO MOCKOBCKOMY BPEMEHN)
Ha BOCTOYHOM nobepexbe
KamyaTku - B panoHe 3a-
nmBa O3epHol - Npounso-
LWNO CUNbHOE 3eMneTps-
ceHne ¢ M = 6,8. Ero oyar
pacnonaranca Ha BOC-
TO4YHOM nobepexbe Kam-
yaTkn, Ha rnybuHe 25 KM
B 80 KM K CeBepo-BOCTO-
Ky oT YcTb-KamuaTtcka -
B 135 KM K ceBepo-BOCTO-
Ky oT Kntouen n B 605 km
K CEBEPO-BOCTOKY OT
MeTponasnoecka-Kam-
yaTckoro. Kak oTtmeya-
am B MYC, B mocenkax
YcTb-Kamuatck, Kpytobe-
peroso, Knioun n Ko3bl-
PEBCK OLlylanncb noja-
3eMHble TONMYKU CUNON OT
3 no 5 6annoB; 3adukcu-
poBaHbl oecatku apTep-
LOKOB. 3emneTpaceHus
He MPVBEAN K XepTBam
N paspyLlEHNaM.

Cepusa MOLULHbIX nog-
3€MHbIX TONYKOB, OT-
MEYEHHbIX BO BTOPOM
nonyroaumn 2016 r. (3em-
na n BcenenHasa, N2 3,
2017 r.), cotpacana LleHT-
panbHyto Ntanuio v B nep-
Bomnonyrogmn2017r.Tak,
18 auBapsa B 10 4 14 MuH
no MpunHeuyy (B 134 14 MuH
NOMOCKOBCKOMYBPEMEHN)
B LleHTpanbHOM WTanum
NPoM30WAo o4yepeaHoe
CUAbHOE 3emneTpsce-
Hne ¢ M = 5,6. Ouar Ha-
X0OUNCHa B UEHTpasbHOM

46°

48°

46°

yactn Wtanun Ha rnybu-
He 10 km, B 39 km K ce-
Bepo-3anagy oT AKBWIIbI,
B 86 KM K I0ro-BOCTOKY OT
Mepymxun n B 110 Km K ce-
BEpPO-BOCTOKY OT Puma.
Mo paHHbiM UTAP-TACC,
B pesynbrate 3emseTps-
ceHunsa normb 1 4yenosek,
HECKONbKO MNOy4Mnun pa-
HeHns. O6Banbl npou-
3ownm B r. AmaTtpuye,
Hambonee CUIbHO NocTpa-
JaBLIEM OT CTuxuun 24 aB-
rycta 2016 r. CHexHas
naBunHa (BEPOSATHO, Crpo-
BOLMPOBAHHAs CUSIbHbIMU
3eMNIETPACEHNAMM) NOJI-
HOCTbIO Hakpblia OTefb
"Rigopiano di Farindola».
Tam Ha MOMEHT cxopaa na-
BMHbI Haxoaunocb 40 yve-
nosek. 3a Hepenoo, Npo-
WweaLwyo nocne Tpareauu,
cnacatenn oceobogunu
n3-nofd cHera 11 BbIXUB-
wnx nogen mn Tena 29
nornoLmnx.

HeckonbKo OWYyTUMBbIX
3eMNeTpsaceHnn ¢ 6nams-
KUMW MarHmTygamm 3a-
pPeErncTpupoBaHbl BECHOMN
2017 r. (anpenb - man)
B BOCTOYHOM 4acTu LleHT-
pansHon n CpegHen A3uu.

4 anpena B 15 4 07
MWH Mo puHBM4YYy (B 18 4
07 MWUH MO MOCKOBCKOMY
BpeMmeHn) B KasaxcTaHe,
Ha rpaHuue ¢ Kutaem npo-
N30LLO OLLYTUMOE 3eEMNEe-
Tpsicenme ¢ M = 5,4, Ouar
pacrnofioxeH Ha rnybuHe
33 KM, B 22 KM K Oro-Boc-
ToKy OT 3ancaHa (Kasax-
cTaH), B 186 kM Kk ceBe-
py ot Kapamas (Kutan)
n B 349 KM K 10ro-BOCTO-
Ky OT YcTb-KameHoropcka
(KasaxcTaH).

5 anpeng B 16 4 09 mMuH
NPOU30LLIO0 CUABHOE 3EM-
netpsiceHne (M = 6,1) Ha
ceBepo-BocToke MWpa-
Ha, B 84 KM K 1Oro-BOCTO-
Ky oT Mewxepga (MpaH) Ha
rnyéuHe 10 kM B 228 km
K toro-sanagy ot Mapsbl
(TypkmeHucTaH) n B 238 kv
K ceBepo-3anaay ot lepa-
Ta (AdraHuctaH). Ectb no-
rmbwne u paHeHble. 3eM-
NeTpsiCEHNE NPUHUHWIO
O0oNbLLONK YLEepb Xntensm
Mewxepa. [lloasemHble
TOMYKM OLLYLLANMNCh Tak-
xe B UpaHe, AdbraHucraHe
n TypKMeHUcTaHe.

3 15 wmasa B4 447 MuH
nB 5409 MuH cooTeeT-
CTBEHHO Ha rnyouHe 10 km
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Ha rpaHuue TagXxukucTa-
Ha 1 Kbiprbl3acTaHa npowu-
30WNN 2 3eMNeTpsaceHuns
Cc ONMM3KMMW MarHuTyga-
Mn-M=6,1 nM =6,4.
OnuuEeHTpbl 060UX CObbI-
TUIA HAXOOMNNCb NPaKTU-
4Yyeckm B OOHOW TOuYKe -
B 110 km K toro-3anagy ot
®depraHbl (Y3b6ekucTtaH),
B 165 kM Kk toro-sana-
oy oT Owa (Kblprbi3cTaH)
n B 240 KM K CeBepo-BOC-
ToKy OT [ywaH6e, cTonu-
ubl TagxukuctaHa. 3em-
NeTpACeHUs OLLYLLLANNCh
B TamxwukmucrtaHe, Y30e-
kuctaHe, B Kuprusum, Ha
tore KasaxcrtaHa, Ha 3a-
nane Kwtasa, B Adranu-
cTaHe n B [NlakucTtaHe. Ta-
Koe coBnageHue [OBYyX
3eMNeTpsCceHnuin no me-
CTy, CUNe N NpakTU4YecKu
no BpemMeHu (uMHTepBan
JBOE CYTOK) - sBfieHue
OOBONbHO pepkoe. Ho
4yero TONIbKO He ObIBaeT
B cericmosiornm?!

Pa3bop 3aBasioB rocne
3emneTpsiceHnss B peLyn
12moHa2017T.
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PaspywuntensHoe 3em-
netpsiceHne ¢ M = 5,6
UMEN0 MECTO B MPOBMWH-
umn CeBepHbli XopacaH
(MpaH), B 50 kKM OT rpa-
HUUbI ¢ TYPKMEHMUCTAHOM
13 mag B 18 4 00 MuWH no
MpyHBuyy (B 21 4 00 mMuH
no MOCKOBCKOMY Bpeme-
HM). Ouar Haxogunaca Ha
rnyéuHe 10 km, B 102 km
Kk 3anagy oT Awxabaga,
cTonuubl TypKMEHUCTaHa;
B 273 KM K ceBepo-3anaay
oT Mawxapa (MpaH). B pe-
3ynbTate 3emieTpsACceHus,
no paHHbiMm UTAP-TACC,
nornénn 3 yenoseka, Mo

lMocnencteus  3emnieTps-
ceHuisi B YipaHe 5 anperns
2017r.

MeHblen mepe 400 no-
cTpapganu; 21 4yenoBek
n3BfieyeH n3-nog 06aom-
koB. bonee 10 pepeBeHb
pa3pyweHbl Ha 60-70%.
B psgoe ropHbix pano-
HOB 3a 3EMNETPSACEHMNEM
nocnegoBann OMNON3HU
N KaMHenagpl, B pe3ynbTa-
Te Yyero okasanucb 610Ku-
poBaHbl 12 [Opor MECTHO-
ro sHayeHus. o gaHHbIM
MHCcTnTyTa Cencmono-
rmn AH TypKMeHucTaHa,
B Awxabape semnetps-
CEHME OLLYLLAN0Ch CUIoNn
4 6anna. VipaH HaxoguTcs
Ha TEPPUTOPUN HECKOSb-
KMX KPYMHbIX pPas3fnoMoB
B 3EMHOI KOpe 1 nogsep-
XEH 4acTblM 3eMneTps-
CEHUSIM, MHOTME M3 HUX
OblNN pPa3pyLUNTENBHBIMMU.
ONUUEHTP3EMNETPACEHMS
13 mas 6bln pacnonoxeH
B 358 kM Kk ceBepo-3ana-
oy oT anuueHTpa 5 anpe-
na n B 976 kM K ceBe-
po-3anagy OT 3anuueHTpa




pa3pyLlunTENbHOrO 3eM-
netpsiceHns 26 pekab-
ps 2003 r. B pesynbTa-
Te APEBHUN NPAHCKWUIA ro-
pon Bam 6bin paspylieH
Ha 90%, yMcno nornéLunx
npesbicuno 31 TbiC. (3em-
na n BcenenHasn, 2004,
N23, c. 102-104).

12 MioHSA paspymnTens-
HOe 3emneTpsaceHmne c M =
= 6,3 npoun3oLusio Ha nobe-
pexbe o0-Ba Jlecboc ([pe-
ums). Ouar Haxoaowmncs B
drelickoM Mope Ha rnybu-
He 10 kM, B 11 KM K tOoro-
3anagy ot [lnoma-
pn (Fpeuus), B 61 K™m

Hnoopmauus

ConHe4yHasa cuctema
NnonoJIHAeTCAABYMS
naaHetamm

ACTPOHOMBI 3 YHUBEPCH -
teta Apudonsl (CIHA) Kat-
puH Bonk u Peny Manxorpa
BBRIIBMHYJIH IIPEATIONOXKECHNE
0 BO3MOXHOCTH CYIIECTBOBa-
HUS IBYX eme HEOTKPBITHIX
miaaHeT CoONHEYHOM cHcTe-
MBI, OCHOBBIBAsSICh HA CJIMII-
KOM HEOOBIYHOM XapakTe-
pe IBUXEHHUS acCTEPOUIOB

KCEeBEpPO-BOCTOKYOTXMOCA
(Fpeuns). 3emneTtpsce-
HMe BbI3BaJI0 LyHaMW,
B pe3y/sbTaTe KOTOpPOro
OblJI0 BbIOpPOLIEHO Ha Oe-
per MHOXecCcTBO Kopab-
nen. llonsemMHble TONY-
KU olyuianmcb Ha 60nb-
Wen Yactu Tepputopuun
peuyn, BO MHOImMx ropo-
nax Typumm u B HOXHbIX
parioHax bonrapun. bonb-
lle Bcero nocrtpagan o-B
JNecboc: necATkn OOMOB
Oblnn  paspylleHbl, [o-
porn okasanucb 3abso-
KNWPOBaHbI OMOJIBHAMM.
B nocenke Bpwuca nornb

1M HeCKOJbKUX KAPTUKOBBIX
maaHeT B mosice Koiimepa.
IMnanera-X (3emns u Bcee-
nenHas, 2004, Ne 4, c. 44;
2016, Ne 3, ¢. 74), mo mpexn-
MOJOXEHHUIO YUCHBIX, MMEET
Mmaccy, B 10 pa3 mpeBbImIan-
Iyl Maccy 3eMJid, OHa yaua-
neHa or Connma Ha 700 a.e.
(105 Mmapm kM) u gesraet 000-
POT BOKpPYT HEro B TEUYCHHE
15 ThHIC. JIeT, YTO CHUJIBHO 3a-
TPYIHSAET €€ OoOHapyXeHMHe.
O BTOpOif TITaHETE M3BECT-
HO TI0Ka TOJIBKO TO, YTO OHA
01M3Ka 1o pa3MepaM K Mapcy.
KocMonoru BEIOTHUIN aHA-
J1M3 OpOUT OOBEKTOB B MOSICE
Koiinepa u oOHapyXuIu npu-
CYTCTBHME IBYX TPYII Kapiu-
KOBBIX TJIAHET C HEOOBITHBIM

1 yenosek, ewe 11 nony-
YU PaHEHMS.
[MapameTpbl BCeEX 3eM-
neTpsiceHnn npegcrasne-
Hbl HA MHPOPMALVOHHOM
cepBepe [eodpusnyeckon
cnyx6bl PAH (http://www.
ceme.gsras.ru).

O.E. CTAPOBOHT,
Kaunoudam ¢huzuko-
mamemamu4ecKux Hayk
JL.C.  YEIIKYHAC,
Kaunoudam @usuxo-
mamemamu4ecKux HayK

M.B. KOJIJOMHEI]
FEounas Teogusuueckas
cayucoa PAH

HaKJIOHOM U BHITSIHYTOCTHIO
OpOUT, CBSA3AHHBIX C I'PaBU-
TallMOHHBIM BO3IEHCTBUEM
Kakux-To Teld. Ha mBukeHwme
AHOMAJNbHBIX TPYII BIHSA-
10T TlaHeTa-X W JApyras, pac-
MOJIOXKEHHAs ONMXe K TMoscy
Koitnepa. MeHblias nmiaaHeTa
HaxomuTcs B 65 a.e. (9,75 mupa
kM) ot ConHIIa, M3-3a YETo ee
OTKPHITAE MOXET TMPOU30UTH
paHbIIE BTOPOM.

BeposiTHO, cusHUMe ApKO-
ro nucka lamakTtukum "3aT™Me-
BaeT" CIaOBIii CBET CUIBHO
yOaJeHHOU TIIaHETHI, TTO3TO-
My ee 10 CHUX Top He 00Hapy-
KU TeIECKOTIHI.

XKypnan "New Scientist”,
2017. Vol. 244.
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Danmacmurxa

ACImIMpaHT

- Ja kak Bbl mornu?! Kak mornn?! Bbl
KTO - GU3KNK nm mxeyyeHblin? Ecnn du-
3UK-TO 1 3aHUManTecb pusukon! Ecnu
HaMepeHbl 3aHMMaTbCS aCTPOJIOrMeENn
N XMPOMaHTUEN - 3aHUMANTECb UMW, HO
TOJNIbKO B APYrom mecre!

- MaBen 3pyapaosuy! - nonbiTancs
nogatb ronoc Kocta KoxeBHMKOB, acnn-
paHT akagemuka Kpyrnosa - U3BECTHOIO
cneunanucTta B obnactm Gu3anku nnas-
Mbl, @ TakXe pbsHOro 6opua ¢ pasHo-
ro poaa JpKkeHaykamy Tvna acTponorum
N XMPOMaHTUMN.

- Y10, MaBsen 3ayapaoBny?! - Npogos-
xan 6yweBatb akagemuk. - Yto?! B ka-
KOe nosoxeHue Bbl noctaBunm meHs,
KocTsl, Hane4yaTaB 3Ty CBOIO AypauKyio
CTaTblO B LLEHTPASIbHON POCCUNCKON ra-
3ete?! [la Ha0 MHOIO BECb Hay4YHbI MUP
cmenaTbes 6ynet: KoHcTaHTUH KoxeBHM-
kOB, acnupaHT akagemwuka Kpyrnosa -
rMaBHOrO poccuiickoro Gopua co nxe-
HayKOW, CTAHOBMTCS Ha 3alMTy 9TOWN ca-
MOW JIKEHAYKU.

- 91 He BCTan Ha ee 3awWnTy,-NONbITAN-
Csl CHOBa MofaTb ronoC acnupaHT. - H...

- Kak He BcTanu! - HeropoBaHue
MOYTEHHOrO Yy4E€HOr0 OT MOCAEeAHUX COB
CBOEro acnMpaHTa ycuannocb B HECKOJSIb-
kKo pa3s. - Kak He Bctanu! A KTO, cnpa-
LUMBAETCH, Hanucan, YTo PasHoro poga
OKKYJIbTHbIE HaykuM Tuna acTposoruu
N XMpOMaHTUKU cnenyeTt naydatb? 3apy-
6uTe cebe Ha Hocy, KocTs, nayyarb MOX-
HO TOJIbKO HACTOSLME Hayku - Takue,
kak matemartuka, dusuka, xmmus, 6mo-
JIOrusl, a He KEHAYKN BPOAE acTposormm
nnm xmpomanTtmun. focnegHme He ndyyatb
cnenyet, C HUMK cneayeT pewmnTesibHO
B6opoTbCA.

- MaBen OpyapaoBuy! - B 04epenHon
pa3 nonbiTancs BO3Pas3nTb acnUpaHT
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CBOEMY BbICOKOABTOPUTETHOMY Lwwedy,
akagemuky, npodeccopy, naypearty [ocy-
0APCTBEHHON MPEMUM N HEOAHOKPATHOMY
HOMWHaHTY Ha npemuto HoGenesckyto.

Ha aTOT pa3 CcBeTUI0 POCCUINCKON
Hayku, ycTaB, BEPOSATHO, OT Y4MHEHHOMN
UM FOJIOBOMOWKWM CBOEMY MOOOMEYHO-
My, PELUMIO NEPEBECTU AYX U NO3BOANIO
YTO-TO ckasaTb 6GeQHOMY MapHIO:

- Bbl, KocTq, 4TO-TO XOTUTE CKa3aTb
MHE?

- [MaBen dayapaoBuy! - No4TK Mnak-
CUBbIM rOJI0OCOM TOPOMANBO 3arOBOPUI
acnupaHT. - log, n3y4yeHnem actponornm
N XMPOMAHTUM A MOHUMAIO HE N3YYEHNE
WX MOJIOXEHUI K NpaBui. 9 NOHMMalO Co-
BCEM [PYroe...

- Y10 Xe MMEHHO? - cnpocun capka-
CTUYECKMM TOHOM LENCTBUTESbHbIN YNeH
Poccuinckoin akagemum Hayk.

- C moeli Toukn 3peHus, MNasen Sayap-
OOBUWY, VX CneayeT M3y4aTb Kak sBAEHUS
Halero ObiTus. Tak ckasaTtb, C coumasb-
HOWM, 4TO NN, TOYKM 3PEHMS.

- C coumanbHon, 3HauMT?! - TOH aka-
JeMuka CHOBa He CYNuUA ero acrnmpaHTy
HMYEro XOPOLLIErO.

-Hy pa...

- A Bbl, Koctq, KTO - coumonor wam
Gn3unK?

- duauk, Maen dayapnosud, GU3KK.

- A paz ¢u3nK - TO U 3aHMMaNTECh
$pU13MKO M HEMEANEHHO BbIOPOCLTE U3 ro-
JI0BbI BCE 3TN aCTPOJIOrNN N XMPOMaHTUN.
Hapo xe, npyayman: MMHUA Ha NaA0HSX
PYK MOTYT ObITb XXM3HEHHOW NPOrpPaMmoit
yenoseka. KTo e aTy nporpammy cocTa-
BWJ1, CMEID NMOUHTEPECOBAaTLCSA?

-- TOYHO CcKasaTb HE MOry, MOry NiLUb
nNpPeanoNoXnTb.

- Hy 4T0 X, npeanonoxurte, - MUIO-
CTMBO paspeLunn akagemMuk.



AcnupaHT npusagymancs. Kasanoce,
OH My4uUTEeNbHO Noadbupan noaxoasiime
cnosa a9 OTBeTa CBOEMY Pa3rHEBaHHO-
My pykoBoamTento Tembl. He pan bor, He
TO CNOBO ynoTpebullb- 1 CHOBa pa3spa-
3uTca Oyps, TYT Kaxaoe CrnoBo Heobxo-
OVMO TWaTenbHO B3BECUTb.

HakoHel, KocTa pewwmncsa OTKpbITb
poT:

- [MaBen BDayapaoBuy, 3TO BCEro
Nk Moe npeanonoxeHue. Moryt ObiTb
napyrue.

- Apyrnx noka He Haao, XBaTUT C MEHS
n ogHoro. Ntak...

- MaBen 3pyapaosuny! Kak m3BecT-
HO, Hawa BceneHHas cyuiecTByeT roe-To
NATHaAUATb-LIeCTHAAUATL MUANMAPO0B
NeT...

TyT Kpyrnoe secbMa HEBEXIIMBO Nepe-
6un acnupaHTa:

- YousutenosHo, Kocta, 4Tto Bbl HE Ha-
3Banu UMdpy NATb ThICAY CEMbCOT CEMb-
necar Bocemb. C Bac ctaHeTcs.

OluapallieHHbId acnupaHT npoJseneTan
B OTBET:

- A yTOo 310 3a umdpa - NATb ThiCAY
CEeMbCOT CEMbECHAT BOCEMb?

HemeoneHHo nocnegosan oOTBET
akagemumka:

- [lo nypmenckomy kaneHgapro, 3TO -
KONIMYEeCTBO NeT OT COTBOPEHUS Mupa
1 MO CEroaHsILLIHWIA aeHb. Ecnu cyantb no
Bawein nybnukaumm B rasete, T0 Und-
pa aTa fo/ikHa 6biTb Kyga "nobesHen”
Bawemy cepauy, 4em umdpa, onpege-
nsouwas Bo3pacT Hawen BceneHHom.
Munnnapapl neT OT ee COTBOPEeHusl, oT
bonbworo B3pbiBa - 9TO Hayka, a Ka-
KMX-TO TaM MNSATb-LLIECTb ThICAY NIET OT CO-
TBOPEHUS MUPA-3TO Ta Xe acTponorus,
cTonb nobesHan Bawemy cepauy. Jlaa-
HO, NpoAoJIXanTe.

CHoBa cobpaBLUMCh C AyXOM, BegHblli
acnuMpaHT NpodoKui CBOWN MOSACHEHUS:

- Hawa conHeyHas cucTtema cyue-
CTBYeT MATb-LIECTb MWUAMAPOO0B NeT, -
TYT acnupaHT 3amMonyan, oXxmgasa o4e-
peoHo eXUaHOW pennkm OT CBOEro
weda, HO Ha 3TOT pas ee He NocneaoBa-
no. Toraa KoXxeBHUKOB MPUHANCA Oanb-
LLe pa3BMBaTb CBOK MbIC/b:

- UmBmnusaums Ha 3emne cyulecTtBy-
€T BoOoOLLe MATb UKW LLIECTb ThICAY NeT.

Crtano 6biTb, B Hawlein BceneHHon MoryT
CYLLECTBOBATb LMBUAM3ALNKN, ONEpPeanB-
LUMe Hac B CBOEM Pa3BUTUN Ha MUNIMap-
Opl net. Jonyctum, OHW pewvnn nocrta-
BUTb KaKOW-TO SKCNEPUMEHT Ha Hallen
3emne, 4Tto-TO cmoaenunpoBaTtb. OHK co-
30anNM 4YenoBEeYecTBoO...

- MNaTb ThICAY CEMbCOT CEMbAECHAT BO-
ceMb JIeT TOMYy Haszan? - cbexuaHuyan
akagemuk.

- Bo3MOXHO, W Tak, - nponeneTan
aCnMpaHT U BTSHYN TONOBY B MJieYn,
oXugas OeBATOro Bana akagemMm4ecko-
ro rHeBa, OJHAKO B OTBET OH yChblllan
TOJIbKO COKPYLUMTENbHbIM B3J0X akage-
MUKa M YBUOEN KMBOK €ro rosioBbl - Npo-
JonxanTe, geckatb, CBon Opeg.

"Bpen” npoaomKMICS:

- 3HaunT, OHM CO34ann YenoBe4YeCTBO
N pelnnm Ha HemM MNO3KCNEePUMEHTUPO-
BaTb, 3a4anu oOLLyO AN Hero nporpam-
My. B pamkax aToi obuwen nporpammel
co34anu, B CBOKO o4epeapb, noanporpam-
Mbl Ha OTAESNbHbIX NIIOAEN, onpenensio-
LUMX B MEpPBYID o4yepedpb pas3BuUTME Yeno-
BEYECKOM nonynsauun...

- I kTO Xe BXOAUT B KpPYyr 3aTux mu3-
OpaHHbIX NepPCOH? - HEMEANIEHHO MOWH-
Tepecosancs Kpyrnos.

- MNepBble nNMUa rocyaapcTea, reHnarsnb-
Hble NpeanpuHMMaTenn N GUHAHCUCTHI,
reHnasbHble y4yeHble, nMcaTenun, Kommno-
3UTOPbI, BENUKME MONKOBOALBI - KOPOYE,
BCE N0AW, 3HAYUTENBHO NOAHMMAKOLLME-
CSl HaO, CPeJHUM YPOBHEM B CBOEN cdepe
DesATeNbHOCTH.

- A Kak cO BCEMW OCTalbHbIMU 06-
CTOAT Oena, C 4enoBeYeCkOn "MaccoB-
KOM"?- NOMHTEpPecoBasnCs akagemuk He
0e3 MPOHNYECKNX HOTOK B ronoce.

- C aTumMm Bce NPOCTO - ANSA HUX
pa3paboTtann Habop CcTaHOapTHbIX
NnoAanporpamm.

- MNOHATHO, MNOHATHO...

AcCnuMpaHT HaAcCTOPOXWUNCA: MOX0Xe,
"MOHATHO, MNOHATHO" TPO3NN0 HOBbLIM
LWKBa/IOM. TyT fydule ObI1O OCTAHOBUTH
CBOW OOBSACHEHUS KU MOOOXAaTb pa3Bu-
Tna panbHenwmnx cobbitnin. OHM nocne-
[oBann HesamenauTeNnbHo.

- KocTs, - TOH akagemumka M3 UPOHU-
4yeckoro nepellen B BECbMa €XUAHbIN, -
ecnn cnepoBatb Bawen noruke, TO
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N acTpoNorns - Tak Xe Hekas nporpam-
Ma, 3afaHHas MHOMNaHeTaHaMun n gas
BCEro 4YenoBeYeCTBa B LIENOM, U Ang OT-
OeNbHbIX ero npeacraBuTene - ocobo
BbIOAIOLLNXCH?

- MimenHo Tak, [llaBen 3ayapnosuy!
PacnonoxeHne Ha Hebe ConHua, JIyHbl
N NnaHeT B pasdHbIX 3HaKax v gomax npe-
ponpepenset u cyabbbl rocynapcTea,
n cyabbbl OTOENbHLIX Ntoaei. B nepsyto
oyepeab, ocobo Bblgawwmxcs. CyabObl
reHVEeB, Kak MpPaBWIO, XECTKO 3adaHbl.
Cynbbbl xe 00bl4HbIX NIoAeln - YyenoBe-
4eCKOM MacCOBKW, Kak Bbl Bblpa3unuch -
3afaaHbl BecbMa nNpubnnantenbHo. OObly-
Hble noan 6osblle NpeaocTaBfeHbl ca-
MMM cebe, 4eM Jnan Bblaatouwmecs
N BENMKME.

TyT akageMunk NOMHTEPECOBANCS:

- A HeBecHas nporpaMmma 1 "nporpam-
Ma Ha nagoHW" He npoTuBOpeYaT Apyr
Apyry?

[ToTepsiBLINA OCTOPOXHOCTb acnupaHT
nocneLwwmnn ¢ OTBETOM:

- [lymato, HMUCKOJSIbKO HEe MpOTMBOpE-
yat. CKoper BCero, OHM JOMOMHSIOT ogHa
Apyryto.

MNocne nocnegHux CAOB acnupaHTa
akagemMuk cHoBa pasbyLueBasics:

- Hy n HeobGy3paHHasa xe daHTa3us
y Bac, acnunpaHT KoxeBHukos! lMovyemy
6bl Bam He HayaTb KponaTb daHTacTuye-
ckne pacckasbl? Xopouwyto 6bl gobaBky
NOAYYUAN K aCnNMpPaHTCKON CTUNEHAUWN.
Hy 4to ¢ Bamu Tenepb genaTtb npuka-
xete?...[a, kctatu, kak obcTtoaT Bawm
jena c peweHMeM ypaBHeHUSa KneiHa-
["lopooHa Npu nHTepecyoLwmx Hac ¢ Bamu
ycnoBuax? BoT 0 yem Bbl OONXHbI Oy-
MaTb OEHHO N HOWHO, a He O KaKux-TO
Tam nHonnaHetaHax. VIHTepecHo, gns
Bac oHM crneumanbHyio nporpaMmy npu-
aymanm mnm pewmnm oboNTUCb CTaH-
OAPTHOW, MacCOBOYHOM? A 5 KaK y HUX
KoTMpylocb? Toxe kak npeacTtaBuTeNb
MaCCOBKM WKW, MOXET OblTb, KaK HEYTO
6onee 3HauUTENLHOE?

beaHbll napeHb MoHAN - HaQo CheLl-
HO cnacatb nonoxeHue. OH BbICTPO pac-
Kpbl1 CBOW MNopTdenb, BbliTawma oTTyaa
HECKONbKO NMCTOB ByMaru 1 HeMeaJ1eHHO
NPOTSHYN UX CBOEMY LUedy.

- Yto 3107 - NOMHTEpecoBascsa TOT.
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- PeweHnuve ypaBHeHus, lMasen dayap-
00BWY! - BbINanna acnupaxT.

- Mornagum, nornagum! - GypkHyn
KpyrnoB mn npuHanca npocmaTpuBaTthb
NPOTSAHYTHIE EMY BbIYUCIIEHUS.

B xoge nx npocMoTpa B MOMELLEHUN
YCTaHOBUAACh TULLNHA, BPEMS OT BpeEMe-
HW Hapywaemas akageMnyeckumm "rwm,
rM", - eCTECTBEHHO, CO CTOPOHbI HECTU-
faemMoro 60pLa co BCAKOW XEeHayKOoN.
HakoHeLl, KpyrnoB OTNOXWA Bbl4UCNEHUS
B CTOPOHY, XMbIKHYJ1 eLle pas3ok 1, rsas
NPUCTaNbHO B rnasa CBOEMY acrnmpaHTy,
ckasan, npuMyemM TOH akagemMuka CTaHo-
BUSca Bce 6onee n Gonee cypoBbiM, a
3204HO N eXMAHBIM BPEMEHAMU:

- MNMoxoxe, KocTs, Balwe peleHne 3To-
rO ypaBHEHUS Mpu 3a4aHHbIX YCNOBU-
ax BepHo. lMoxoxe. Kak Bbl noHnmaerTe,
chenatb OKOHYaTeNbHbI BbIBOA, S CMO-
ry MUWb Nocne TWaTenbHOro nU3yyeHus
nosy4yeHHoro Bamu peaynbTtata. Hago
npuaHatb, 4enoBek Bbl TanaHTAMBLIN.
Co BpeMeHeM BMOJIHE MOXeETe nNonacTb
B YMCNO NOAEN, AN KOTOPbIX 3KCNepu-
MEHTATOPbI-UHOMIAHETAHE COCTaBASIOT
WHAMBMAYASIbHBIE XU3HEHHbIE NPOrpam-
Mbl. ECnn yxxe He coctasunm, npm ycno-
BMW, KOHEYHO, 4TO Bawe peweHue Bep-
Ho. Ho npeaynpexpaaio - ecnn Bbl elle
pas nocmeeTe BbICTYNMUTb B CPEACTBAX
MacCcoBOW MHGOpMaLUM CO CBOUM aHTU-
Hay4HbIM GpenoM, TO MOXEeTe UCKaTb
cebe Opyroro Hay4yHoro pykoBOAMTENS.
Bce!

PasroBop Obin 3akoHYeH. AcnunpaHT
pacnpowancs ¢ wedom 1 B BeCbMa pac-
CTPOEHHbIX YyBCcTBax nobpen k cebe ao-
MOW - B 0OLLEeXNTNE, roe ITUICS B He-
60nbLUION KOMHATKE COBMECTHO C APYrum
acnupaHToM; TOT B 3TO BpeMs Obin
B KOMaHANPOBKE.

KOXEeBHMKOB OTKPbIA KAKOYOM BXOA-
HYI0O ABEpPb CBOEWN Hay4HOW KenbW, 3a-
Xer CBeT M 0OHapyXusl B NOMELLEHUN
yenoseka - BblpaxasiCb HECKONbKO 006-
pa3HO - Kakoh-TO He TakOW HapyXHO-
cTn. CoBCTBEHHO, HAPYXHOCTb 3Ta He
TaKk yX WM oTan4yanacb OT JIOACKOWN, HO
Kakne-TO HEYNOBMMbIE Pa3NNyng TEM He
MeHee MECTO UMENIN U HE MOF/IN HE Bbl-
3BaTb BHUMAHMSA CO CTOPOHbI APYrux
nogen.



- Bbl KTO?-3apan BMNONMHE €CTECTBEH-
HbliA BOMPOC Hall repon, Npuas HeMHO-
ro B cebsa nocne obHapyxXeHUs B CBOUX
CKPOMHbIX anapTamMeHTax CTOSlb HEOXW-
OAHHOro rocTs.

[oCcTb, 0OOHAKO, HE TOPONWUICA C OTBE-
TOM, BHMMATENbHO, B CBOIO O4EPEAb, Pas-
rnsgpiBas acnupadTa. Torga TOT 3agan
HEOXNOAHHOMY MOCETUTEN0 BTOPON BO-
NpoC, TakXe BMOJIHE €CTECTBEHHbIN:

- N BoobOuie, kak Bbl 3gecb ou4y-
Tunucb? - [Bepb-To B KOMHaTy Obina
3aneprTa.

HakoHel, He3BaHbIn U HEOXWAAHHbLIN
roCTb COU3BONNN OTBETUTb:

- Oa, Poouin, 3anepta Obina. a He
onsa Bcex. A 30BYT MeHs Bapui.

- MNocnywante, nob6e3HbI, MOXET,
Bac v 3o0ByT bapwuin, unn Pagnin, unn
naxe ennin, HO MeHsi-TO 30BYT He Po-
avn, a KoHctaHTuH - KoHcTaHTuH Bacwu-
nbeBny KoxeBHUKOB. N 91 HEe NoaABNSAOCH
B YyXWX anaptamMeHTax 6e3 paspelleHus
NX XO3A€EB.

- 910 noxeanbHO, Poguii, - nocnepno-
Ban OTBET CTPaAHHOr0 He3Hakomua. - Bece
[eno, ogHako, B TOM, 4TO Bbl conssonu-
nm onybnukoBaTb B CPeACcTBax MacCOBOMA
NMHbOopPMaLLMM CBOU COODPaXEeHUs OTHOCK-
TENbHO XMPOMAHTUX N aCTPOSOTUN.

YX 4ero-yero, a nogobHoro oTeBeTa
KOXEBHMKOB HUKaK He oXwuaan YChbl-
lWwaTtb: Hy flagHo, wedy ero craTbs He
NMoHpaBunacb, a 3TOT-TO MOYEMYy Heno-
BOJIbCTBO BbICKa3bIBAET?

- Bbl - 4TO, TOXE GOpeu, C KeHayKol
N BCAYECKOWN 4EePTOBLUMHOMN, KaK PYyKOBO-
auTtenb Moen guccepTaunmn?

- [la HeT, 9 KoopAMHATOP Hay4YHOro Co-
BeTa Haweln nnaHetbl. OHa HaxoguTcs
B APYroi ranakTuke Ha PacCcTosiHUN B He-
CKOJIbKO MUANMapOoB CBETOBbIX JIET OT-
ctoga. MeHs HanpaBunn B 3TOT MUP, YTO-
Obl @BakynpoBaTb 13 Hero Bac, Poguii.
A yToObl Bbl He 3agaBanv MHE JULLIHUX
BONPOCOB, A ANA Hayana pasbnokupyto
Bawy namaTtb, n Bam Bce cpasy Xxe cTa-
HET ACHO.

Mocne 3TMx CNOB CyLIECTBO, Ha3bl-
BaBllee ceba Bapuem, BbIHYNO M3 BHY-
TPEHHero kapmaHa CBOel 04exXAabl He-
4yTO, HanMnoOMUHAaIOLWEE MO KOHPUrypaumm
anekTpuyecknin doHapuk 1 Hanpasuio

€ro 0OOHVMM KOHLOM Ha Hallero repos. 3a-
TEM pasfancs KOPOTKUIA LWEeN4YoK, U ye-
NoBeK, uMeHyeMmsblii cebs Ha 3emne KoH-
CTaHTUHOM KOXEBHMKOBBIM, MIFHOBEHHO
BCMOMHMN CBOE MPOLLSIOE U3 COBCEM ApY-
FON XWU3HW.

Mpownoe-kak Apowsoe: mama, nana,
OETCTBO, OTPOYECTBO, IOHOCTb M, HAKO-
Heu, OHA - ApreHTus ” ero HecyacTt-
Has K Hell NobOoBb. M B KOHEYHOM UTOre
ero xenaHme 3abbiTb 060 BCEM Ha CBe-
Te. M oH 3abbin, OTNPaBMBLUMCL Ha Aa-
JIEKYI0 NiaHeTy no umeHn "3emna” B ka-
4YeCTBE Yy4aCTHMKA HEKOEro Hay4yHoro
9KCNEepUMEHTA, MOCTABAEHHOIO Y4YEHbIMUA
€ro 3Be3aHon cuctemMbl. M BOT Tenepb OT-
3bIBalOT 006paTHO: BGIOKMPOBKA ero nams-
TN gana Hekui cOoi, nocTtaBmB Mog, BO-
npoc 61aronosiyyHoe 3aBepLUEHNE BCEro
Hay4yHoro npoekta. Ceoeli nybnvkauunemn
B OAHOM 13 CPeacTB MacCoBOM MHGOpPMa-
U Ha 3emne OH GakTUYeCcKn pPackpbii
CYyTb OCYLIECTBASEMOWN Hay4yHoWn pabo-
Tbl. PasymeeTcs, 3emnsHe BOCMHPUHSANN
ero nybnukaumio Kak Hekyl opurnHanb-
HYIO rMNOTe3y OAHOr0 U3 XUTENen CBoel
niaHeTbl. VIM 1 B rofioBy He MOrfo npuin-
TW, YTO aBTOPOM CTaTbl ObiN MHOMAHe-
TSHUMH. HO MMen MecTo HenpusTHbIA npe-
LeOeHT M KpalhHe XenaTesbHO, 4TOObI
y Hero He 6bIN0 HMKaKUX MOCNEACTBUIA.

XKun ogHaxapl Ha 3emne Hekuin KOnuin
Llesapb. OH BbIpa3uics kak-To MO MOBO-
Oy csoen cynpyru: "Ha xeHe Llesaps He
OOMKHO OblITb U TeHW Nogo3peHunin”. Tak
BOT Y 3EMJISH HE [OMXHO OblTb U TEHU
NOAO3PEHNI OTHOCUTENBHO MPUCYTCTBUS
Ha WX MnaHeTe MpeacTaBuUTeNei Apyro
UMBUIN3ALIAN, OCYLLECTBASIIOLNX HEKNIA
3KCNEPUMEHT. U, cTano ObiTb, HEBOJILHOIO
BMHOBHMKA 3KCMEPUMEHTANIbHON OCEYKM
nyylie Bcero 6bin0 Obl 0TNPaBUTL 06pPaTHO
OOMOW, a B CaM 9KCMNEPUMEHT BHECTU U3-
MEHEHWS, MPaKTUYeCkn CBOASLUME BAUS-
HUS1 3TON CaMOM OCEYKM K HYJIIO.

Ho Poawnin coBcem He Toponuncs Bep-
HyTbCS gomoi. OH nonobun 3ToT MUP,
HECMOTPS Ha BCe ero Mep30CTW, U He-
HaBMAEeN POAHYK NnaHeTy, rae Obil Tak
Hec4YacTeH.

- bapuin! - pewmntenbHO ckazan acnu-
PaHT CBOEMY HEOXWOAHHOMY MOCETUTENIO. -
91 He x04y BO3BpALLATLCS, XO4y OCTaTbCA
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Ha 3emne. ObGellalo, HMKakux npobsiemMm co
MHOW y LleHTpa 6onbLUue HEe Cly4nTCS.

- OcTtaBatbecs Ha 3emne gna Bac pas-
HOCUIBHO camMoybuiicTBy. BarnsHuTte-ka
Ha Balun nagoHu!

Poonin nocmoTpen Ha cBOW NagoHU
M BCe cpasy NoHsA. Ha HuX He ObIIo Hn
€4NHON JINHUW: BPEMEHHAs XM3HEHHas
nporpaMma ero CyL,eCTBOBaHMS Ha 3TON
nnaHeTe 6bi1a ctepta. Ha 3emne oH ctan
kak Obl "BHe 3akoHa", Obl1 COBEPLLUEHHO
He 3awmuieH. Ha kaxaom wary ero nog-
Xupana cMepTesnbHas OnacHOCTb.

- NoHAaTHO... - HeBeceno ckasan Po-
AU N NpuHAnca cobmpatbcsa B 06paTHYIO

[Oopory, Ha CBOI MnaHeTy, rae Koraa-to
OH ObIn CTOSIb HecyacTeH... COopbl Obln
HELONTUMN.

OcTaetcs nMwb yNOMSIHYTb, 4TO peLue-
HVe ypaBHeHus KneiHa-l'opooHa, Hangex-
HOE HalMM FepoeM, 0Ka3asoCb BEPHLIM.
MpOoLLIO HECKOJILKO JIET, N OHO BOLLIJIO BO
BCE MOHOrpadum n y4ebHnKn No maTema-
Tnyeckom dunsnke nofg HassaHWeEM "pelue-
Hne Kpyrnosa-KoxeBHukosa". A B akaje-
MUYECKMX Kpyrax u Poccum, 1 Bcero mupa
[0 Cux nop roBopsiT 0 6e3 BeCTV Mponas-
LIEeEM MOJSIOLOM Y4EHOM, KOTOPbLIA nogasan
cTonb GonblUME Hadexapl.

Omuse BEHIIMAH

Huoopmauyus

Kak HaiTn
UHoMnMaHeTHble GOpPMbI
XN3HN?

YyTb Oonee 80 nmer Haszan
YeJ0BEYECTBO BIICPBBIE Ha-
Yajgo BelllaHMe pPaauo- U Te-
JeBU3MOHHBIX CUTHAJNOB,
OHM "pacIpOCTPaHUIUCH"
B MEX3BE3IHOM IPOCTpPaH-
ctBe. Bo3aMoxHo, eie Torma
KTO-TO M3 XMBYIIUX B Haje-
KOW 3BE3[HOW CUCTEME, CMOT
MOMMAaTh CUTHANBI C 3eMIU
M ONO3HAaTh MX KaK cooOlie-
HMUS, TOChIIaeMbl€ PA3YMHBI -
MM CYILIECTBAMU.

B 1960 r. amepukaHCKUi
actpoHoM ®panK Ipeiik mep-
BBIM TIPEANOXUI IOUCKATh
TaKWe CHUTHaJbl, BO3MOX-
HO, MCXOHAILIME OT APYIUX
3BE3IHBIX CUCTEM, HCIOJb-
3yss OoJbliMe paguoTene-
CKONBI; 3TUM OH MOJOXHUI
Hayajo MOUCKY BHE3EMHOTO
pasyma (mporpamma SETI;
3emnst u Bcenennas, 2002,
Ne 5, c. 108-109; 2009, Ne4).
3a mpolegiiue IOJBeKa
Mbl 003aBeluCh Kyma 0OoJjee
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3¢ (GeKTUBHBIMU CIIOCOOAMU
pacmpoCTpaHEHMS CBSI3U IO
BCEMY MHUpY, YeM Iepenaya
pajguo- ¥ TEeIeBU3MOHHOTO
curHajoB. MmeeT 1M cMBICT
MCKATh MHOIJIAHETSH B 9JIEK-
TPOMAaTHUTHOM cHeKTpe?
[TocTaBneHHBII BOIPOC HaeT
BO3MOXHOCTb KPUTHYECKHU
B3IJISIHYTh Ha HAlll TeXHOJIO-
TMYeCKUii Mporpecc U OTBe-
TUTh. MOXET JM OH TaK XKe
pa3BUBaTbCA B IPYroM Me-
cte Bceenennoii?

Ecniu wHamu pagmocur-
Hajbl "MyTemecTBYIOT" IO
MEX3BE3IHOMY IIPOCTPAHCTBY
80 neT, To BO3HUKAET Mpearo-
JIOXEHME O TOM, YTO JIUIIb BhI-
COKOTOYPOBHA LIMBUJIM3ALINH,
B npeaenax 80 cB. JeT OT Hac,
MMEIOT BO3MOXHOCTb UX MOJIY-
YUTh, W JMIIb HUBUIM3ALUI
B npenenax 40 cB. et oT 3eM-
JI MOTJIY OTIIPaBUTh CUTHAJIBI,
KOTOpbIE MPULIINU OBl K HaM
ceituac. Ecnu Bompoc mapa-
nokca @epMuchopMyITHpPOBaH
Kak "rme Bce?", ToO OTBETOM 0y-
JeT 6e3yCJIOBHO He B Ipejeax
onmxaitmux 40 cB. ner”.

me uckaTh pa3zyMHYIO
XM3Hb Bo BceneHnHoit? Benmpb
Ha paccTtossHuu B 40 cB. JeT
oT 3eMJIM HaxomsTcs He Me-
Hee 1 Thic. 3Be3n. K Ttomy
BPEMEHHU, Kak MHUHET 3TO

CTOJIETUE, BBHICOKA BEPOSIT-
HOCTb TOTO, YTO CUTHAJbI IIe-
peCcCTaHyT MOKUAATh 3eMIII0
BooOmie. Bo3amoxHo, mpencra-
BUTEIU MHOIIAHETHO M IIMBY -
JIM3alMU, KOTOPBIE OyAYT Clle-
JIUTh 32 HAMU BCE 3TO BpeMs,
peliat, 4to XM3Hb Ha 3eM-
Je DOCTHUTIJIA OIpeIeNeHHO-
TO YPOBHS Pa3BUTHSI MHTEN-
JeKTa M TeXHOJOTHIi, 3aTeM
CAMOYHUYTOXUJIACh U IIpe-
KpaTuJja rnepeaayy CUrHajIoB.
MoxeT ObITh, CYAUTD O CYILE-
CTBOBAHMM LMBUIM3AI[MH I10
HAJMYUIO MJIU OTCYTCTBUIO
3JeKTPOMArHUTHOTO CUTHA-
Jla BOOOIIe HEeNMpaBUJIbHO?
Ecnun cmotrperh Ha 3eM-
JI0 B BUIUMOM CIIEKTpE, TO
CTAHOBMUTCS OYCBUIHBIM:
MOIIHOE CBEYEHME TOPOJOB
Oynmet 0e30MKUO0YHO YKa3hl-
BaTh Ha Hallly aKTUBHOCTbD.
OnHako 3TO "CBETOBOE 3a-
IpsI3HeHME" OTHOCHUTENbHO
HOBOE, IIpUYEM MBI MOCTE-
HEHHO YYUMCS MM yNpaBIATh
1 KOHTPOJUPOBATh ero. Bos-
MOXHO, K KOHIIY Beka 3eM-
I 10 HOoYaM OymeT BBITJIA-
JIeTh TaK X¢, KaK MUJIIHAP bl
JET-TEeMHOIi, He cUuTas IMo-
JSAPHBIX CUSHUI, pa3psigoB
MOJHUI MU U3BEPXKCHUS
BynkaHoB. Ho ecnm wc-
KaTbh HE 3JeKTPOMAaTHUTHBHIC
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PacrionoxeHne bauxanimx Kk 3emne 3Be3n (cxema). B npenenax 14 cB. net ot 3emam nx
HacYUTHIBAETCS] OKOJIO HECKOJIbKUX AECATKOB. ITO 4YUC/IO npubANXKXaeTcsl K ThiCS4e C YBEIn-
YEeHNeM paccTosiHusa OT Haluen naaHeTs (Ao 40 cs. nerT).

CUTHANH (MmporpaMMHUpYyeE-
Mble TPAaBUTALMOHHBIC MU
HEATPpUHHBIE), TO TOCHIIaE-
MBIE UMITYJIbCHI TOJXHBI Oy-
OYT OTIMYAThCS OT IPUPO-
HBIX M COIEepXaTh KaKyl-TO
nHpopmanuio. Hakoner, ato
MOTYT OBITb KOCMHUYECKHUE
30HJbl, pOOOTH MJIM KOM-
NbIOTEPHl, TOAJETAIOIIUE
K 3emiae. Ho aTor BapuaHT

HauMeHee BO3MOXEH, YUMTHI-
Basg TUTaHTCKME PAacCTOSHUS
MeXIy 3Be3IaMHU M HCKIIO-
YUTEJIbHYIO PEAKOCTh O0OMTA-
€MBIX ILIaHET.

Kyma O0Oonee mpakTHYHO
MOCTPOUTh JAETEKTOP, KOTO-
pBIii cMOXeT o0ciemoBaTh
MHOTOYHUCIECHHBIE DPETrHOHBI
Heba B MOMCKaX CUTHAJOB,
OJHO3HAYHO YKa3bIBalOIIUX

Ha pa3yMHYI0 Xu3ub. Eciu
Halla MMBUIM3ANUS TIepe-
KMBET MJIafleHUYECKU Tepu-
Ol Pa3BUTHUS TEXHOJOTH, TO
yepe3 COTHU JIET Mbl IPUOJIH-
3UMCS K TOMY, 4TO OTAENb-
Hble TOHKHE 3 HEeKTH MOXHO
OyneT oOHapyXuBaTh MO Bce-
My kocMocy. Bo3moxHo, 3rta
00JaCTh aCTPOHOMUM CTaHET
Haubolee MepCNeKTUBHOM
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B TPSOyIINE OECATUIICTHS.
Ho moka mporpamma SETI
cocpeoToueHa Ha ITOMCKeE
3IEeKTPOMAaTHUTHBIX CUTHA-
7m0B. Bo3MoXHO, OmHaXIbI
Bcenennas "mopamyer Hac"
HOBOCTBIO: MBI HE OMMHOKH.
YyeHBIe peryiIsIpHO HAXO0-
I9T "KOCBEHHBIE" TpHU3HA-
KM BHE3EMHOW XW3HU, HO
WX HETOCTATOYHO IS TOTO,

Tpv npurogHblie
BONA XKU3HU NJ1aHeThl

22 peBpang 2017 . NASA
00bIBUI0 00 OOHAPYXKEHUU
CeMHU 3K3O0IJIaHeT y 3BE3IBI
TRAPPIST-1 (xpacHBHIii Kap-
nuK Maccoit 8% M, ; B 40 cB.
rogax OT Hac B CO3BE3IHU
Bopnones). Ha tpex u3 Hux
BOJA MOXET CYLIEeCTBOBAThb
B XMIKOM BHUJE, a UX Macca
MPEeaIMOJOXUTEIBHO COIO-
CTaBMMa C 3eMHOM. AcTpo-
bu3uknm Hamam "Hameku"
Ha TIPUCYTCTBHE KHUCIOPO-
Ia W YTJAEKUCIOTH B UX aT-
Mmocdepax. OTKpbiTHE Cle-
Jan actpoHoM u3 MHCcTHTYTA
TeXHOJOTHH M acTpoPu3m-
YeCKUX UCCIeTOBAHUN YHU-
Bepcuteta JIrexa (benbrus)
Mumenpr XKuabon. B mae
2016 r. B61u3u TRAPPIST-1
C MmoMouibio 6-M Teaecko-
na TRAPPIST (TRAnsiting
Planets and PlanetesImals
Small Telescope - Haxoxne-
HUE TIJIaHeT W TUIAaHETO3M-
Majeil MaJbBIM TEJNeCKOIOM
TpPaH3UTHBIM MeTonoM) EB-
poneiickoit KOxnoit O6cep-
Batopuu B Yuaum ydyeHbie 00-
HapyXWJIU TPU KaHIMAATa
B 3K30TJIaHETHl, MOAOOHBIE
3emuie.

M. XunboH u ero KoJsie-
M W3y4Yalu CBOWCTBA 3ITHUX
IJaHeT, HaOmogas 3a 3Be3l-
HOW CHUCTEMON C MOMOIIBIO
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4TOOBI yIOCTOBEPUTHCS B €€
cymecTBoBanuu. Cnemnua-
auctel NASA yTBepXKaawor,
YTO B TeUeHME OJIMKaWIIUX
10 metr dYemoBeYECTBO IIO-
JIYIUT HOKa3aTeJIbCTBA, KO-
TOpBIe TOATBEPAST TO, YTO
KM3Hb BHE 3eMJIU CYIIECTBY-
er. OnHaKo BecoMble (haKThl
CTaHYT M3BECTHH JIeT 4epe3
20-50. YueHble yTBEpKIaIOT:

KOCMHYECKOi 0bcepBaTopuu
"Cnurtuep”. Kak orMevaior
y4eHBIC, OHU IIpeATIOaTani,
YTO CMOTYT JIETKO TOJIYIUTH
nHbOopManuio 0 pazMepax,
Macce MW COCTaBy aTMocde-
pHl TIMaHET Oyaromaps He-
OONBIIOMY PAaCCTOSHUIO IO
TRAPPIST-1,cnokoitHOMY
XapakTepy 3Be3Ibl M €¢ Ma-
JBIM pa3Mmepam, objervarn-
UMM HaON01eHUs 32 TEHbIO
MJIaHeT Ha €€ TTOBEPXHOCTH.
Oxa3zanoch, 4TO IJIAHET Ha
CcaMoOM JieJie He TPH, a CEMb;
NMpUYeM IIeCTh U3 HUX HaX0-
IATCS B TIpeesiaXx 30HBI 00u-
TaHusA. braromaps BeICOKO-
MY pa3pelieHHUI0 TEJIeCKOIIOB
1 ITUTEITbHBIM HaOTIONCHM -
SIM TIJIAHETOJOTaM BIIEPBHIC
yIaJ10ch 0OYeHb TOYHO M3ME-
PUTh IMAMETP M Maccy Iuia-
HET, TMOJYYUTh HEKOTOPHIE
JaHHBIE O COCTaBE aTMOC-
¢ep. Bce miaaHeTs mo pazme-
py cxoxu ¢ 3emieil - ux pa-
nuyc coctasiasget ot 0,7 mo
1,08 panuyca Haluei niaHe-
THI, a Macca - ot 0,41 mo 1,38.
B ornwmuwme or Hamreit mia-
HETHl, OHM BpalIapTCSI IO
OYEHb TECHOI OpOUTE BOKPYT
TRAPPIST-1 - ron Ha Hux
IIUTCS OT TMOJyTopa IHel
0 TIPUMEPHO OBYX HEIENb.
Jlaxe TocnemHsAs TIaHe-
Ta cucteMbol, TRAPPIST-Ih,
pacmojaraeTcss TpUMeEp-
HO B YeTHIpe pasa Onmxe
K 3Be3ne, 4yeM MepKypuii

yXe TMOHATHO, TIe HCKaTh
KM3Hb-K HAaCcTOSIIEMY Bpe-
MEHHM WM3BECTHO HECKOJb-
KO 3K30ILTAHET, MOXOXHUX Ha
Hamy 3emito (3emnst u Bee-
neHHasa, 2014, Ne 5; 2015,
Ne 1, ¢c. 75-76).

Hnmepnem-caiim
"Hayka u xcusHb",
12 anpens 2017 a.

k Connuy. Ilpu 3TOM mouTu
Ha BCeX IUIaHETaX IOJXKEH
OBITh KIMMAT, MOXOXHUHN Ha
3¢eMHOM, CO CPEIHUMHU TEM-
nmepaTypaMu MOBEPXHOCTH
oxoJjo Hyns unu -20-30 ° C.
Tonbko y ABYyX OJU3KHUX
K 3Be3le TJIaHeT KoJeOaHus
TEMIepaTyphl COCTaBISIOT
+70-100° C, 9TO, BEpOSTHO,
JenaeT ux 0oyee MOXOXKUMHU
Ha Benepy, uem Ha 3emiio.

Ecim roBoputh 0 Bepo-
STHOCTH Pa3BUTHS XHU3HMU,
TO Ha 3Ty pOJb TOKa 00Jb-
IIIe BCETO MPETCHAYIOT TPHU
IeHTpaJlbHbIE TIaHETH - d,
e u f. HaubGonpmue maH-
CBl Ha 3apOXIeHHWEe XHU3HU
ecTh y MiIaHeTH f, KamMar
KOTOPOIi 1OBOJbHO MSITKHU i
U TPOXJAZHBIN IS TOTO,
9TOOBl HA HEW MOTJa CyIle-
CTBOBaThb BOJA M OpraHu-
Ka. ToYHBIH OTBET Ha 3TOT
BOMpPOC CTaHET M3BECTEH
yXe B OMMXaWIIMe TOMIBI,
a ITOCTOBEpPHBIE CBEOCHUS
0 e¢ 00MTaeMOCTH MOTYT
OBITh MOJYYCHBI B TEKyLIEM
IEeCSITUICTHH.

OTKpBITHE CeMM IUIAHET
y TRAPPIST-1 noka He mo-
3BOJISICT TOBOPUTH O TOM, KaK
yacTo B Hamei [amakTuke
MOTYT BCTpeUYaTbCs TIaHET-
HBIE CUCTEMBI, aHAJIOTUIHBIC
Hauiei (M1 TOX0XHKe Ha Hee).

Ilpecc-peauz NASA,
22 gpespansa 2017 e.



HOBBIE KHUTH

MoHorpacdpusa o knumare

B HenaBHO M3MaHHO MOHO-
rpadun "MaremaTuueckoe Mo-
JeIUpoBaHue 3eMHOI CUCTEMBI"
(E.M. Bonoaun, B.[. TanuH,
A.C. Tpunyn u np. /Tlox penak-
uueit H.I'. Axosnesa. M: MAKC
Ipecc, 2016) 10BOJIBHO MOAPOD-
HO PacCMOTPEHbI 0COOEHHOCTH
COBPEMEHHOTO MOJEJMPOBAHUS
KauMaTa 3eMHOi cucTeMbl Ha
OCHOBE MoJeseil, pa3padaThi-
BaeMbIX B MHCTUTYTe BBIUMC-
nuTeabHoil MatemaTuku PAH
(MBM PAH). AkTyanbHOCTb pa-
0OTbI B TOM, UTO B MUPOBOM Ha-
YYHOM COOOLIECTBE MaTeMaTH-
4yeckoe MOJETMPOBaHUE TaBHO
cyMTaeTcs 06LMEenPU3HAHHBIM
METOJIOM DENIeHUS COBPEMEH-
HBIX GYHIaMEHTaJIbHBIX U MPHU-
KJTaAHBIX 3a1ay, CBSI3aHHBIX
C OMUCaHUEM MIOOATBHBIX MPO-
LIECCOB B OKpyXalolei cpene.
MexnyHaponHasi AesTeIbHOCTDb
B 00JacTU MpPOrHO30B H3MeE-
HEHUI KiuMarta W MX Tociel-
CTBUI coCpenoToyeHa B paM-
Kax paboTel MexmyHapomaHOIA
I'PYIIbI 9KCIEPTOB MO U3MEHE-
Huto knumara (MIBUK, Flato
u gp., 2013), a Bompochl 4ucC-
JIEHHOTO MOJIETMPOBAHUSI pelia-
I0TCSl B TPOEKTE CPABHEHUS MO-
neneit CMIP (Coupled Models
Intercomparison Project). ITpu
9TOM OJHOH M3 KJIYEBBIX 3a-
nay npoekta CMIP gapnsercs
M3y4yeHue BIAUSHUS aHTPOMOTEeH-
HBIX BO3ACHCTBUI HA U3MEHEHUE
knumara. B xome ocymiecTsie-
Hus npoektoB CMIP monyueHo
000CHOBaHME OCYNIECTBIECHUS
MYJbTUMOIENbHOTO TOAX0/a,
Tpebylomero pa3paboTKu Kak
MOXHO 0OJIblIero yucia Hesa-
BUCHUMBIX MoJeNell (MX UCMOJb-
30Bajioch CBbIIE S0-TM pasiuy-
HOTO YPOBHSI CIOXHOCTH).

B mMoHorpaduu nacrcs omnu-
CaHMe yCTPOKCTBA KIMMaTHYE -
CKMX Mojie/iell M MX OTAeIbHBIX
0J710KOB Ha TpUMepe Mofeneit,

pa3pabaTeiBaeMbix B MBM
PAH. Ilepeuncnum riaaBbl KHU -
ru. "JluHamuka aTMmocdeps”,
"[lapameTpusanus MpolLeccoB
MOJICETOYHOTO MacuiTaba B at-
Mocoepe”, "Moxens Muposoro
okeaHa", "buoreoxuMuueckue
npouecch”, "Mogenu Kommo-
HeHT Kpuocdepsl”, "OcobeHHO-
CTU MpOTpaMMHOIl peanusanuun
Mozeneil 3eMHOM cHUCTEMB",
"Bocnpou3sBeneHne COBpeMEH-
Horo kjaumara", "Moaynu mep-
CTEKTUBHOMH MOMENM KiuMa-
ta". Unurareno mnpemoctaBleHa
BO3MOXHOCTb O3HAKOMUTBCS
¢ "BHYTpEeHHeil" OCHOBOW YuC-
JIEHHBIX MoJeneil KauMaTta, Mmo-
3BOJISIIONIE HAXOOUTh C MOMO-
IbIO CPEICTB BHIYMCIUTEIbHOM
MaTeMaTUKM peLIeHHe CUCTEM
MOJHBIX TPEXMEPHBIX ypaBHe-
HUI TUAPOTEPMOAMHAMHUKHY aT-
Mochepsl U oKeaHa C yYeTOM
BCEr0 pa3zHoO0pa3us SHEPreTu-
YecKM 3HAUYMMBIX MPOIECCOB.
PaspaboTka 4uMcCIEHHBIX MO-
neneit xaumata Ha MpPakTH-
K€ CBsI3aHa C CO3JaHMEM CIOX-
HBIX CHCTEM TPOTPaMMHBIX
KOMIIJIEKCOB C MCTOJNb30BaHU-
€M COBPEMEHHBIX TEXHOJOTUM
NpOrpaMMUPOBAHUS U CYTep-
KommnbloTepoB. [logoOHbIE MO-
Jenu SBASIOTCS TMPOAYKTOM

CMHTE3a JOCTUXEHUW Ha-
YKM M BBIYUCIUTEIbHBIX
TEXHOJNOTUH.

CoBpeMeHHast KIMMaTH-
yeckas MoOJeJdb TO3BOJSET
BOCTPOM3BOAUTH HE TOJbKO
yCpelHEHHbIE KIUMaTUUeCKUe
XapakTepUCTUKH, HO, K MpPHU-
Mepy, BEPOSTHOCTb MHOTHUX
9KCTPEMalbHBIX MOTOMHBIX
sBIeHUi. B mocnentee necsatu-
JIeTHEe BCe LIMPE OCYIIECTBASET-
CSIBKJIIOYEHUEBKIMMATHUECKME
MOJie M OTMCAHUS MPOLECCOB
nepeHoca u XMMUYECKUX TPaHC-
dbopMauuii ManblX Ta30BBIX
npuMmeceii (yriepogaHoro, Mme-
TaHOBOTO, O30HHOTO IIMKJOB),
OIUHAMUKHU PacTUTENbHOCTHU
U 6MOXMMUYECKUX MPOILIECCOB
B MOYBE M OKeaHe, JeKTpoMar-
HUTHBIX M MJIa3MeHHBIX poliec-
COB B BepxHeil aTmocdepe - TO
€CTb OCYILECTBISIETCS MEPEXO]]
K MofensM 3eMHOi CHCTEMBI.
IMpeumymecTBo Momeneir 3em-
HOM CUCTEMBI - B BO3MOXHOCTH
UX UCMOJb30BAHUS HE TOJbKO
IUI McCe0BaHUN U TPOTHO-
3a KIMMaTUYECKUX MPOIIECCOB,
HO M JJIsl PELIeHUs] CMEeXHBIX
3a7a4y, TMPeACTaBASIOIIUX MH-
Tepec ¢ TOYKU 3PEHUs yeoBe-
yeckoii ngesarenpbHocTH. Takue
MOJIEJIU, HaTIpUMED, TTO3BOJISIIOT
OlIEHMBATh U3MEHEHMUS B KO-
CUCTEMAX, YTO BaXHO JJs Tjia-
HUPOBAHUS M OCYIIECTBIEHUS
XO3SMCTBEHHOM AEATENIBHOCTH
(B mocyenHME TOABl MOJYYEHBI,
B YacTHOCTHM, CBMIETEJbCTBA
BAUSHUS KIUMAaTUYECKUX U3ME-
HEHU Ha YpoXau TemIoao0u-
BBIX KYJIbTYpP, Ha PbIOHBIi Mpo-
MbIce), TTaHUPOBAHUSI PUCKOB
pacnpocTpaHeHus] MHOEKLUMOH-
HBIX U aljepruyeckux 3adone-
BaHW M B UTOTrE-BCEro TOTO,
YTO CBSI3aHO C o0OecreyeHueM
HalMoHaNbHOI 6€30MacHOCTH.

MoHorpadus Oyner nonezHa
HE TOJbKO IJIsI CMELUaNnucTOB,
HO U JJISl BCEX, KTO MHTEpecyeT-
csl, KaK MOJIEIUPYIOTCS MPOTHO-
3bl KIMMATHYECKUX U3MEHEHMUIA.
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YKA3ATEJIb CTATEN U 3BAMETOK, OITYBJIMKOBAHHBIX
B 2KYPHAIJIE "3EMJI 1 BCEJIEHHAA" B 2017 T'.

AxumkuH B.B. [IporonnaHeTHbIe TUCKHU:
310Xa BEJMKMX KOCMOTOHUYECKUX OT-
KpPBITUI

bynar C.A. Muxpoouonorus o3epa Boc-
TOK B AHTapKTUKE: pe3yJbTaThl HC-
CJIeOBaHUI

3enénmit J.M., 3axapos A.B., bopuco-
Ba T.A. JlyHHas mblib

Kanepu A.}O. Ponp MHXEHEpPOB-KOCMO-
HaBTOB B pacHIMpsIOIeiics mporpam-
Me TMJIOTHPYEMBIX TOJETOB

Kornaxos B.M., I'mazoBckmii A.®., Mo-
ckanesckuit M.IO. IluHaMuka negHu-
KOBOTO TMOKPOBa AHTaPKTHIHI B 3ITOXY
MOTEIICHUS

[Tanuyk B.E. TexHuka HaOnwoaeHuu
3B€31 C BBICOKHM CHEKTPaJlbHBIM
paspemeHueM

[Pesuusues M.T.|, JIyroBunos A.A. Or-
KpHITUSI OpOMUTaNbHOM obOcepBaTOpUM
"Jaugpa"

Pomaniok .M., Cemenko E.A. Maruur-

Hble 3Be3Ibl B 00J1aCTM accoLMalluu
Opuon OBI

CamoBuuuuii B.A., Tlanactoxk M.HU., Ma-
kpugenko J.A. CnyrHuk "JlomoHo-
COB": TEpPBBIC PE3YJAbTATH HCCIEIOBa-
HUHI

Caxun M.B., Caxuna O.C. IIpoekt VST:
HeOONBIION TENECKOI IJIST OOJNBIINX
3a1a4

®aopuka C.H. YnbTpasgpkue peHTreHOB-
CKME UCTOYHUKHU

[epctiokoB b.I. U3MeHeHUsa kKiumara:
NPUINHB U TIPOTHO3

[yctoB b.M. KoMeTHble NeTONUCHU
poxneHus u 3Bodouuu ColHEYHON
CHCTEMBI

CJIYXBA COJTHIA

Nmxos B.H. ConHlle B aBTycTe-CEHTSO-
pe 2016 r.

Nmkos B.H. ComHue B okTA6pe-HOSA0-
pe 2016 r.

HWmkos B.H. Connue B gexabpe 2016 r. -
suBape 2017 1.
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MmkxoB B.H. Connume B d¢eBpane-
mapte 2017 T.

Mmkos B.H. Connume B ampene-
Mmae 2017 1.

Nmkos B.H. Connre B nione-utone 2017 r. 6

KOCMOHABTHUKA XXI BEKA

Cungasckuit B.B. fdnmepHble anekTpopaker-
HBIe IBMTATENM IJIS mojeta Ha Mapc

JIOAU HAYKH

banera 10.10., Knoukosa BI. MU.M. Ko-
NBIJIOB NepBBIH OHUPEKTOP
CnenuanbHoii acTpou3nyeckoit ob-
CepBaTOpUH

I'epacrotun C.A. Bnagumup Muxaiino-
Buy Komapos (x 90-metuio co mHS
POXIEHUS)

I'epactotun C.A. CybpaxmanbsiH YaHapa-
cekap

lepaciotun C.A. KOpuit BacunbeBuu
Konapatiok (x 120-metuio co mHA
POXIEHHUS)

I'epaciotun C.A. Huxkomnaii AnexceeBuy
Poiaun (x 140-1etuio co mHS poxie-
HUS)

l'opoynos M.E., Jluteunosa E.A., llIma-
koB A.B. ITamstu I'eoprus Muxaitno-
Buua ['peuxo

EpemeeBa A.M., LIserkoB B.U. Ilamsartu
Pomana JInBoBnya Xornaka

Epemeena A.M. JIxon Tepmrens (x 225-n1e-
TUIO CO ITHSI POXICHMS)

Kosanmenko B.A., Tepaciotun C.A. Bep-
Hep ¢hoH BpayH -yueHBIH U YeT0BEK
(x 105-nmeTuio co THA POXIEHUS)

Hedenmpen 10.A., Iyosro U.A., Aunpees A.O.
Hukonait MUBanoBuu JloGaueBckuii-
BEJIUKUM TEOMETP M aCTPOHOM

[Monsxosa E.B., XonmesHukoB K.B. XKan-
Batuct Janmambep (xk 300-nmetuio co
THS POXIEHNS)

[Mamsartu Ixona ['menna
[Mamsatu Knuma UBanoBuua YypromoBa

IMepoB C.I1. CtuBen XoKUHT (K 75-1eTHIO
CO JIHSI POXKAEHMS)



Tapko A.M. Akanemux H.H. Mouce-
€B O MO3HAHUM Pa3BUTHUS UYETOBEKa,
npuponbl u obmectBa (K 100-nmetuio
CO JTHS POXIEHUS)

NCTOPUA HAYKH

Xennuna T.H. Tpyn K.9. HuonkoBcko-
ro "HcciaemoBaHue MHPOBBIX IMpO-
CTPAaHCTB peaKTUBHBIMU TpubopamMu”
(k 90-netuio ony6iIuKOBaHMS)

XKenuuna T.H. U KHUru umeT CBOIO
cynn0y...

Kapam 10.IO. Kocmoc: monutuka u KOH-
KypeHIUsI-IBUTATEIN Mporpecca
Ky3smun A.B. ActpoHOMUYECKas KapTo-
rpacdus or aHTUIHOCTH 1o Jiopepa

CUMIIO3NYMBI,
CBE3/1bI

beuuc J1.C. Cummo3uym 1o uccieroBaHu-
ssM COJTHEUHON CUCTEMBI

HUsnes JI.C. Ponp B3BEHmIEHHBIX a’po-
30JIbHBIX YaCTHUIl B TJI00albHBIX
npolieccax B atMocdepe

Hedenves 10.A., TamneeB A.W., Aunpe-
eB A.O. Hayunwnii dpopym B Kazanu

Parynbckas M.B. Pannee Connue, ¢u-
3UYecKue yCIOBUs Ha paHHel 3emie
1 TIPOUCXOXIEHNE XU3HU: COBMECTH -
Mble MOJENN

Pomaniok N.H., Banees B.®. MexnyHapon-
Has acTpoHOMUYecKash KoHDepeHIus

KOH®EPEHIINU,

IT'NIOTE3bI, TUCKYCCHUH,
NPEAJTOXEHNUA

[Meuepckuit I.M. Pacnpenenenue metan-
JIMYECKOTO Xejie3a BHYTPU TIAHET

OBCEPBATOPUN, MHCTUTYTbI

Kussesa T.®., Kuszep A.JO. IOxHo-Ad-
pUKaHCcKasi acTpOHOMUYEcKas obcep-
BaToOpUs

IIJIAHETAPUN
bantuna T.JI. IlepMckuit nnaHneTapuit

Muxaitnosa U.M. YibIHOBCKOMY ILTaHEe-
Tapuio- 15 et

OKCIHEAUIINN

A3e C.A. HaGnroneHUS MOJTHOTO COJTHEY -
Horo 3aTMeHusa 9 maprta 2016 . B UH-
JOHE3UN

4

[\

IO MY3EAM N BBICTABKAM

Jlysun C.C. My3eli UCTOpUU KOCMOHABTH-
ku uMm. ®.A. [langepa B KucinoBoncke

IIpauko E.}O. Myseii K.D. [lnuonkoBckoro
B cene MxeBckoM

Oununa JI.A. lom ['MaBHOTO KOHCTPYKTO-
pa B OctaHKHUHE

JIOBUTEJIBCKASd ACTPOHOMUS

ConomonoB 1O.B. AcTtepusMmsl B co3Be3-
I AHIpPOMEIBI

[MuBsés B.U. HebGecHbiit
mapT-anpeiab 2017 r.

IlusréB B.MA. HebecHurit
Maii-uionn 2017 1.

IluBréB B.M. HebGecHbrit
nioab-aBryct 2017 r.

KajaeHIOaphb:
KajaeHOoaphb:
KajaeHIaphb:

InBrés B.1. HeGecHBbIi KaleHOaph: CEH-
T0pb-0KTA0ps 2017 T.

Hlnsrés B.M. HebGecHBlli KaleHmaph:
HOsI0pb-nekabps 2017 1.

IlnBrés B.U. HebGecHbIl KaleHmaph:
sHBapb-peBpanpb 2018 r.

XPOHUMKA
CEMCMHNYHOCTHU 3EM.JN

Craposoiitr O.E., Yenkynac JI.C., Koino-
muen M.B. CeiicMuuyHOoCTh 3emiu
Bo BTopoM moiayroauu 2016 r.

Craposoiitr O.E., Yenkynac JI.C., Kono-
muen, M.B. CeficMuuHocTh 3eMau B
nepBoM moxayroauu 2017 T.

KHUTU O 3EMJIE U HEBE

Py6nésa ®.b. [logapok n06UTEIIM
ACTPOHOMUM

DOAHTACTUKA
Beitniman 5.B. AcupaHT

HOBOCTU HAYKHU N OPYIrAA4d
NHO®OPMALINA

AcTpoHoMHusA

la3 B ckomneHusAX raadakTuk panHei Bce-
JIeHHOU

raIIaKTI/IKa, OKYTaHHaAa 00J1aKOM XOJIOM -
HOTO rasa

luranTckuii mpoBan Ha Mapce
JIxeT mamexkoil YepHOM IBIPHI
HoyH": HOBOE 0 Llepepe

— — o N
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"loyn": xpuoBynkaHusM Ha llepepe
N3yyeHre HEMTPOHHBIX 3BE31
MccnenoBaHust TEeMHOM MaTepuu

Kak Bo3HuKIa cTpyKTypa Hamei [amak-
TUKH

Kak HaliTu MHONMIAaHETHHIE (GOPMBHI
XU3HU

"Kaccunn":
CartypHa

O€TAJIbHBIE CHUMKMUM KOJCIL

"Kaccunu": cHuUMKM cnyTHUKOB CaTtypHa
KpynmHe#immuii BMupe paiuoTeNIecKOI
KpymHble KapJIUKOBBIE MJIaHETHI
KTX:ranaktuku NGC4302u NGC4298
KTX: nmnanerapHas tymanHocTh NGC 2440

KTX: camag Oonpinag 3Be3ma Hamelr [a-
JIAKTUKHA

"Kblopuocutu'": uccienoBaHus y MOAHO-
xus ropsl Illapma

Kslopuocutu" Hamen mereoput Ha Map-
ce

Meteoput Bo3pactoM ¢ COJHEUYHYIO CHC-
TemMy

HoBulit KopoHOTpad A moucka 3K3011a-
HeT

HoBoctu o Ilnyrtone

OOmupHBIe MATHUTHBIE TTOJS BO BeeneH-
HOM

OnopreioHutu” usyvaetr Jdonuny Hey-
CTOWYUBOCTHU

OTKpBITUE HOBOI (OpMBI 3Be34000pa3o-
BaHUS

OTkphiTHE TaliHH ObIcTporo bapcrepa
[Mbinaronuit raMMa-MuCTOUHUK
[Inans kononu3anuu Mapca

[Moner Kk actepouny

HOHTBCp)K,Z[CHI/Ie TCOPUU ISBOJIOLOUUN Tra-
JJAKTUK

[Ipuznaku mep3noTs Ha JIyHe

Mponers "Kaccunu" nox koabiamu Ca-
TypHa

PaccBeT HOBO# 3pbl cBepxHOBO# 1987A
PeHTreHOBCKUIT UCTOUHUK B AHApOMEE
"PoserTa”: KOHEL KOCMHYECKON OIMCCEN

Poccuiickuii yueHBI y@OCTOEH Menaiu
KOCITAP
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Camas maccuBHasg CTpYKTypa Bo BceneH-
HOM

Camag cTapad runiI€pHoBad

Camas "TecHag" opbuTa 3Be3bl BOKPYT
YEpPHOU ABIPbI

CamMbie TpaHOMO3HBIE COOBITHS BO Bce-
JIEHHOM

Cawmplii 6ompmoi nudpoBoii 0630p Heba

Camoe Ooxbpmioe m300paxkeHUe TyMaH-
HOCTEM

Cneapl TWUTAaHTCKOTO HaBOJAHEHMS Ha
Mapce

Caumku boxsmoro Kpachoro [1aTHa Ha
Onurepe

Caumoxk KTX crmpsaraBuieiics rataKTUKHT

ConHeuyHas cucTeMa MOIOJHISTCS OABYMA
nji1aHe€TaMu

CocTaB 3Be311 B KapJMKOBOM rajakKTUKe
Cnutuep": ckomnenue Ilanmopa
CrpaHHas (opMaxXu3HU

TemHas snoxa BcenenHoii
TecTtupoBaHue Teneckoma uM. Ya00a
Tpy pUTOOHBIE IS KM3HU TIAHETHI

Tymannocts Kunsg cpopmupoBaHa cocen-
HUMU 3BE3NaMU

TyMaHHOCTb, nmoxoxad Ha KOpaGJIL ns3

"Craptpeka"”
VHUKaJAbHBIH TraMMa-TeaecKol

"®epmMu": raMMa-JIoBYLIKa B LieHTpe [a-
JTaKTHKH

@®onransl Ha EBpomne

"anapa": cumOuoTHUeCcKas 3Be3la
"HOHoHa" uccnenyetr cucremy IOnurepa
"Onona": uccnenoBanue lOmnurepa
"lOHoHna": maTHo Ha lOmutepe
KocmonaBTHKA

AMepuKaHCKWIi "TPOpPHIB"

bein Bex Ham HyxeH KoponéBy, a Bexy -
HyxeH Koponés

6
6

4

[\S]

N e = U = Y

3

EBpomneiickuii Moaynb 1ist Kopadast "Opuon" 2

3amycK K acTepoumy

3anyck poccuiickoro cnyTHuka "KaHo-
..

myc

2
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"Mapc Dkcrpecc': cTpaHHast CTpyKTypa 2
HoBplil aTanm KUTalCKOM MUIOTUPYEMOM

MpOTPaMMBI

[Inansr 3amyckoB ¢ KocMonpoma Bocrou-

HBII

49-9 n 50-9 OCHOBHBIEC BKCIIEIUIINU Ha

MKC

51-53-g9 ocHoBHBIe 3Kkcneauumuu Ha MKC 6
50 net Tparenuu Ha Kocmoapome KaHase-

pan

Hupopmauusn

MeTeopuTt BO3pacTom
c ConHeyYHyl0 cuctemy

11 auBaps 2017 r. Ha 3em-
JII0 ymajJl MEeTEOpUT MacCol
okojo 500 r u Bo3pactoMm 4,5
mipa jgetr. OH mpoOuI KpHI-
11y capas B TOJJIaHACKOM ae-
peBHe bpyk B Bartepnanme
(mpoBunuusa Hopn-Xommannm).
Xo3sieBa capasg oOHapyXu-
JI1 KOCMUYECKUN O0O0BEKT Ha
cileaympouiee yTpo U cCBs3a-
nuck ¢ myseem "Naturalis”
B JleiimeHe, mpenBapuTelib-
HO U3y4YUB HMHDOpMALUIO
o mereoputax B MHTepHerTe.
JlBa sKcmepTa MOATBEPAUIIN,

Hayku o 3emure
IMporHo3 U3MEHYUBOCTHU €CTECTBEHHBIX

1 nepuonoB B 2017 1. 2

6 buorpadpuuBennKuxXydeHBIX

MeTteoput-xoHaput BoO3pac-
TOM 4,5 Mapa nert, ynasBLUnmj
B AepeBHe bpyk B Bartep-
naHpe (HuaepnaHab!). doto
my3sesi "Naturalis”.

4YTO METEOPHUT MMEET THUII
XoHIpuTa L6, KOTOpHI 3a-
pomuica OJZHOBPEMEHHO

HoBbie KHUTH

HcTopust camoit MOLITHOM paKeThI-HOCUTES
Kanenmaps moacTpoHOMUU
Kuurao"mapcuanune"
MoHnorpadusgoxkiumare

3 DKOJOTUSIKOCMUYECKONUACATETbHOCTI

[, e N, IO, T SN NS ]

¢ CoJlHEYHON CHUCTEMOIA.
CyuraeTcs, 4TO 3TO TOT XK€
METEOPUT, BCIBIIIKU KOTO-
poro ObLIM CHSTBH Ha BUIEO
11 suBaps 2017 r. 6enbpruii-
CKMM aBTOMOOUIUCTOM.

I'eonor Jleo Kpurcman 3a-
SIBUJI, YTO METEOPUT TpU-
JneTen M3 00JlaCTU MEXAy
Mapcom u lOmnurepom, mon-
HOM KOCMMYECKOTO Mycopa
1 HeOOJbIIUX aCTEPOUIOB,-
MCTOYHMKA MHOXECTBa MeTe-
OPUTOB, YIIaBIINX Ha 3eMIIIO.

BOTOT METCOPUT CTaJl IIIe-
CTBIM, OOHAapyXeHHBIM Ha
Tepputopuu HumepmaHmos.
Ceituac myseit "Naturalis”,
rie BPEMEHHO XpaHUT-
c METEeOpUT, HMMEEeT Ha-
MEpeHUe BBIKYNUTh €ro
Y COOCTBEHHHUKOB.

Ilo mamepuanam
"Dutch news.nl”
27 uronsn 2017 e.

cas3emol



Zlopoeue uumamenu!

Hanomunaem, umo noonucamwscsi Ha scypHaa
Bemast u Bceanernrnas” ébt mosxceme ¢ 1r0b60c0
Homepa no Ob6bse0UHEeHHOMY Kamaaozcy
"I[pecca Poccuu”

(11 noayeodue 2017 e.) 60 6cex omoeneHUsIX CEsA3U.
lloonucamuvscst MOICHO U MO UHMEPHENLY,
BOCNONB30BABULIUCL KAMANA02OM HCYPHAAOE

.

ra caiume "Tlouma Poccuu”.
Iloonucroit unoexc — 70336.

3asenyromas penakuueii JI.B. Pa6uesa
3aB. otaeaoM kocMoHaBTUKM U reodusuku C.A. ['cpacioTux

XynoxectBeHHblit pegaktop O.H. Hukutuna
Omneparop I1K H.H. Tokapesa
Koppexrtopsl P.B. Monokanosa, T.W. IllenoBanosa
06m0xky opopmuna O.H. Hukutuna
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