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«ACTPOHOMMWYECKMWN BECTHUK.

WCCJITEOOBAHWUSA COJTHEYHOW CUCTEMBblI »

XXypHan «ACTPOHOMUYECKWHM BECTHUK. MccnenoBaHnss COMTHEUYHOW CUCTEMbI»
ny6nnKyeT Hay4yHble CTaTbW, MOCBSALIEHHbIE uUccneaoBaHuto Ten CoIHEUHOM
CTEMbl - MNAAHET WU WX CNYTHUKOB, acTepouaoB, KOMET, BHE3EMHOIO
€CTBa W MEXMNJaHETHON MblIN. 3HAYUTENbHOE BHUMaHWEe YAeNnseTcs

PU3NKeE, AMHaAMUKE N COCTaBy 3TUX TEJI, a TaKXe METoAaM UX NCCneaoBaHMA

MYyTEM Ha3eMHbIX AaCTPOHOMWUYECKMX WUCCNeaoBaHUMM W C  MNOMOLLbIO
KOCMMWYECKUX anmnapatoB. B XypHane paccMmatpmBaroTcsa npobnemel
CpaBHUTENbHOM njaaHeTosnormm, bunsnku NNaHETHbIX aTMmocdep,
BHYTPEHHEro CTPOeHUs, reosiornm niaHeT, KOCMOXMMUK, a Takxe nNpobnemsl
MEXMN/IAHETHOM W MarHuUToCPepHOM MnNasMeHHOW cpeabl U rennocdepsl,
0cobeHHOo Ty KOTOpble CBSA3aHbl C CO/THEYHO-MJIAHETHbIMU
B3auUMOAENCTBUAMMN. Hapsay C OpUrMHaNbHbIMMU pe3yibTaTamMu
SKCMepuMeHTaslbHbIX U TEeOpeTUYecKuUX uccrefoBaHUmn, XypHan nybnukyer
Hay4Hble 0630pbl B 06/1aCTU UCCNeaoBaHMA MnliaHeT, KpaTkue cooblieHns o
pesynbTatax HabnwaeHnn, UWHOOPMAULMIO O HaAY4HbIX KOHdepeHUuUsx,
PEeUueH3Un Ha MOHorpadwuu, nepcoHanuu. Llenesas ayamtopusa XypHana -
y4yeHble, CTyAeHTbl M acnupaHTbl, paboTawwme B 06NaCTU MJAHETHLIX W
KOCMMUYECKUX nccnenoBaHmm. lMepnoanyHoCTb U3gaHus — 6 HOMepoB B roA.
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https://www.elibrary.ru/item.asp?id=43878117

el IBRARY ID: 43878117 DOI: 10.31857/S0320930X%20050059

MOOENMHPOBAHWE MATHUTHOM AHOMATHH, CBA3AHHOW CO
CNOMHbIM KPATEPOM, HA MPUMEPE KPATEPA BOCYMTEH

HYSbLMHWYEBA M. HO.” &1, MBAHOB B. A. &1
Hypman (ACTROMOMMHOOKMN BOCTHIE. MCLAROONIMMS

COMMPOI CHCTEMIIS
i WHCTHTYT aMHaMukn reocthep PAH, Mockea, Pocous = o,

Tun: CTAThA B ¥yPHANE - HAYYHEA CTATER FsbIk: pycorMi
Tor: 54 Homep: 5 Fog: 2020 CrpaHuue: 397-408 MocTynina B pegakuwec: 09.12.2019
¥OK: 523.44+523.681
Crammetims

KYPHAN: = - o
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METEOPWTHGIA KPATEP, MOOEMWPOBAHWE, MATHWTHAS AHOMAMMS, HAMATHMHEHHOCTE,
HMMARTATE

AHHOTALIAA:

(OpazoEaHWE  YOAPHEIX KPATEPOE H3 MOBEPMHOCTW  3&MAM W ADYTHM  MAEHETHBIX TN
COMPOEOMIAETCA EBOSOSHCTEMEM YOADHEX EOMH HA FOPHEE MOpogbl ¥ MY MEPEMELIEHWEM B HOE0E
nonoseHHe. YaapHo-S0NHOE0S CHATHE NPUECOMT K GO0SHHKHOBEHHIO OCTATOMHOMD Harpesa ropHe Nopod
(ENNOTE 40 MN3ENSHWA W MCMADEHUE NpH pasrpyzee). MpAMoe MEXaHWYSCKDE NEWCTEME YA3pHOTo OHATHA | '
M OCTATOYHEMN HArpEE MZMEHAKIT MArHWTHEIE CEOMCTEA M HAMATHMYEHHOCTE MOPHLD NOPod, YT0 NPHEQOMT ‘ s - : - HAYUHAR SAEKTPOHIAR
K BOSHMKHOBEHWED MAarHMTHOW SHOMANKMK HaA 0OnacTek KpaTtepa. B nasHod paboTe NpeacTaened npuMep ) : \ . -4 2 LIBRAS;!%E“
HOMMNSKCHOND 3HANKME3a MArHWTHOM aHOMaNHKH HA0 X0pOoLWD HOCNEN0E3HHEM YA3PHEIM KPaTEpor BooyMTEM
(FaHa, gwamerp okono 10 kM), EBKNKOY3OWETD YHCNSHHOE MOAENMPOBaHME NpoUecca 00paSoBaHWA MaruuTHbLIE 3HOMaNUK
KpaTEPa M MOCTPOSHWE MOAENM MArHWMTHOW AHOMANWMKM Ha OCHOEGHMHM CMOOSNHPOSAHHLIC MNapaMeTpod
yAApHOrD OKaTHA. KoMnnewcHan MOoAenk SEMOHCTPMPYET XOpOLWEE COOTEETCTEME © AAHHEMW Mp

M3MEpEHIIA, - - N Mammase awomasuu - 061acTH Jescin, B
g B N |

Aasmrun (tam )  omxtroMente

KOTOPRIX HANPABICHNE MATHNTHON CYpeIKn
NOCTOANNO OTKJONENO OT  Halpanieuns
MaruNTHON AHENE 3eMan.

[lpwunna  anomanmil - orpoMEME  JajeEN
e IeIMoH Pk na weboasuwon rayume.




<«ACTPOHOMUYECKWNWN XXYPHAI/ »

B XXypHane nybamkyroTca ctaTbu N0 aCTPOHOMUKU, B TOM YucCne Mo
TEOpeTuyeckom u HabnwaatenbHONM acTpodusnke, MJIAHETHOMN
Tpodun3nke, dunsunke ConHua, HebecHOM MexaHuke,
0aCTpOHOMUKN, 3BE34HOM aCTPOHOMUMU, ACTPOHOMUYECKUM
aM W  UWHCTPYMEHTaM, a TaKXe TpyAdbl Hay4HbIX
KOH(MepeHunn. NepnoanyHoCTb U3gaHusa — 12 HomepoB B roa.
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B nawkod paboTe MpOOONMMEHO WCCNSN0BAHME PONM KOKBEKLMW K3k BOMOMHOrD haktopa B
ofiecneyek SNKE0OMYECKOI BKKPELMN & NPOTONNAHETHLD QHCkax. B pamMKax MOgenM, NpencTasneHKoN
& CTatke I, MPOAHENHIMPOEAH XAPAKTED BKKDEUMK NpM DESNWYHBN TEMNAX NPWTOKE BEWECTER M3
o0onoYKH M pasnM4HbX 0ONAcTAX MMTEHMA OWcKa. (OKAZaHO, YTO BCMBLLEYHEA PENMMM BOSHWKAET B
WHPOKMX OM3N3s0HaX NapaMeTpos. Take NPOMOAENMDOBAHE AONTOBDEMEHHAEN 3BOMKLMA OMCKE,
BKMYBIOWAR B CE0R  oCnalesamwsi 0 BpEMEHEM DUTOK  BEWECTEA  ME  0DONOYKM.
TPONEMOHCTOMPOBAEHD, HTO AWK CTEHOBMTCR KOHEEKTMEHO-HEYCTONHMERM | 0D2CNEYNBAST BCMBILEIHKIA
DEMMM SKKDELMH H3 3BESOY HA MPOTAWEHWM HECKOMBKMX MIH, MET. (M 3TOM HEYCTOHYMBOCTE
ONEETHIEAET 0ON3CTh B HECKONbKO JECATKOE ACTDOHOMWYECKI SOMHML M CO BDEMEHEM MOCTENEHHO
COKpAIWAETCR. MOKAZEHD TaKME, YTO HE PaHHMX STanax 3S0MOUM OWCKA BOSHWKAKT YOOBMA ANA
TPAEMTALIMOHHOIR HEYCTORYMBOCT BO BHELHIY YACTRX AMCKA M ANR WCNAPEHHA MbUTH B KOHBEKTWEHO-
HEYCTOIMMEEN BHYTPEHHMY ofnacTsx. OS1WMA BbiB0a padoTH COCTOMT B TOM, YTO KOHBEKLMA MOXET Gbmb
OOHAM W3 MEXZHHIMOE 3MMZ00MUECKON BKKDELMH B NPOTOSBESOHLI AMCKEY, HO 3TOT BEIEO] HYMIAETCR &
npoeepke Ha Dase Donee COrNAacoBAHHEN MHAPOOMHAMUHECKIX MOgRNe,
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el IERARY ID: 43878021 0.31857,/50004679920110018

JBONHUWA MAZEPHOTO MZNYYEHHWA OH W H;0 B OBNIACTH AKTMBHOTO
3BEZ[100BPAZ0OBAHNA IRAS 05358+3543 (5231)

!, KONOM M. %, KPACHOB B. B.°, NEXTE.E.”
PYHMLIKMIA I M. !, TONMAYEB A, M.~ °

ALIMMBAEBA H. T. L, MALYEHKO M. W.0°,

! Mooroeckaii MOCyOapCTESHHEI yrMeepcHTET 1M, BB, Momosocoea, MocyaapoTESHMEIN SCTDOHOMUSSCKHE
WHCTHTYT b, MK, WrepuBepra, Mockea, Pocona

2 MeaoHovxan obcepeaTopiA, MenoH, DpaHuMA
3 .‘-‘-.crpomcmw—muﬁ UEHTP HEM4SCKOND WHCTHTYTaE WML TLH. Nebepesa PAH, Mookea, Poooua

 dwzidecn wACTHTYT ke, MLH. Mebeassa PAH, Mywnsckan pagnoacTpoHomi-eckas obcepeatopna AKL
THAH, Mywwro, Pocoua

THM: CTATER B #YDHANS - HEy$HaR CTaTed Az pycowait
Tam: ‘97 Homep: 10 log: 2020 CrpaHuue: B33-848 Mocrymina e peaakwai: 27.04,2020
:ﬂﬂl{: R2d.527-77 Hooeslerunin morep
A4
BCTPOHOMMHECKWIA #YPHAN
MzaamenscTeo: PocoiicHan sxagsmua Hays (Mookes)
ISSM: D004-5299
FTALIMA: ot senindnf nrounam N8
MpeacTasnerssl pESyNETaTH HABMKmAsHME 0ENacTH zE2300000e308aHHA, DECNONDMESHON & pyKaEe
Mepoes 1 CEAZEHHON C TyMarHocTew Lispnneca S231. & nuanax Monekyn Hy O Ha anise sonHel 135 ci w

OH Ha gnuHe sonHel 1B o4, nomysexHb Ha 22-M pageoTeneckons B Mywwso (Poooua) M Ha Boaswom
paawoTeneckone & Hawes (Dpaswss) cooTesTCTREMHO. [IDHESASH KESTANOr CNSSTPOE MESSpHOND
mamyaeHuA HyO =3 nepwog © mapta 2003 r no mapt 2020 r. MNepemeqHoiTs MHTEMPankHOrD NOTOKE,
BLIMMCNEHHOND Ha OCHOBE MOHWTOpHHra ®enam u gp. (15987-2007 m.) W Hawero MoHMTOpWHra (2003—
2020 rr.), MMEET KEAEHMLMENHHECKMH XaPaKTED NpoaMTHHTENLHOCTERD UMKNoe oT 4.3 a0 7.7 r. B saxaom
LMKTE SKTWEHOCTH NPOWCO0OWNM SCNBLEN M3ZEPHOMD WMIAYHEHHA K38 OOMHOMHBE, TEH M HSCHOIEKME
peTansd, CpeaHes BpeMA POCTa W CNaga Many-9eHiA eonsiwsr coctasino 030 4 0002 r, » 0.35 + 0_02
r. COOTEETCTESHHO, HaOnkgasmsie Apeit 1 CHE4KK MYHEE0R CHOPOCTH SHMACCHOHHED deTansi HyO Moy

OuTE CNSACTEMEM BOZOSHCTEME Ha HUX YOAPHBE BONH, BOSHHEQDWMX MNPH NOEHLEHWH aKTHEHOITH
NpoTozES=akl...

https://www.elibrary.ru/item.asp?id=43878021



<BECTHMWK MOCKOBCKOIo YHUBEPCUTETA.
CEPUA 3: DUSVNKA. ACTPOHOMWA »

B "BecTHMK MockoBckoro yHusepcuteTta. Cepusa 3. dusmka m actpoHomus"
CCTHUK u3gaetca € 1946 r.) - aBTOPUTETHOE HAy4HOe wu3gaHue, CcTaTbU W

OCKOBCKOro &= )aTepuanbl JXypHasa OTpaXakT TEMATUKy BaXHEMWUX HanpaBneHui
YHUBEpCUTETA - JETUYECKUX M SKCMEPUMEHTANbHbIX WCCNEAOBaHWI MO BCEMY KpYry
YHbIX BOMPOCOB, W3y4YaeMblXx Ha @u3nyeckoM ¢dakynbtete MIY.
[leyataioTcs paboTbl, HaNMUCaHHble Ha MaTepuanax Aaucceprauumu,
BbINOJIHEHHbBIX U 3alMLLaeMblXx B MOCKOBCKOM YHUBepcUTeTe, nybnmkyertcs
MHOPMaLUUSA O Hay4yHOM XWU3HU dakynbTeToB MIY, 0 KOHdepeHuusx u

dn3nka ANCKYCCUAX, MPOXOASALNX B YHUBEPCUTETE, O KHUrax, Yy4yebHuKax U
¢ it YUYEOHbIX MOCobMsAX, aBTOpaMM KOTOPbIX BbICTYMawT COTPYAHUKU
n MOCKOBCKOro yHUBEpCUTETA. XYpHas paccunTaH Ha Hay4uHbIX paboTHUKOB,
() 2009 npenoaaBaTenen BbICLLEN W CpefHen LWKOSMbl, ACNMpPaHTOB, CTYAEHTOB,

BCEX, KTO NHTEepecyeTcH AOCTUMXEHUAMU POCCUNCKON HaYyKWu.
MepnoaAnYHOCTb U3aaHNg — 12 HOMEPOB B roA.
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DYHLANEHTOM SNR OTEPLTHR 33K0H0S MEXSHINK ¥ 3350408

WO O NOCTENEND SIUBREEERN. frinaTn
2 " BCEMNPHOID TRIOTEMNN, MIMEDEHKE CXOPOTT CHETA W PAIPADOTEN
AR DICP RO IANO CORCEMW MEDOAIMEINEY AU THIMAM Tcp METOLE CNEKTRENEHOMND 3HaNK3a rlp:"".ll'ﬁ.': OTHOSITENSHOCT U
BOLUPCTRA HTLLCTOOE, B SORMDWIIOM CHETE, B KPY MG CTOpOMIM DOPMNPOB NI NPeACTIBNEHIN 00 MONOWM HECD U BCKON
FIOPRAS TENOPA EXORET B COCTRER COMMES I Ca 1ol NPAPO AL, BOIMONMED MTYTRX BOIHNKMOSEMA I Ha Jeune 1 2D
Brenepson
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el IERARY ID: 43063754

HOBbIA METO[ PACUETA SHEPTWIA YNIOPANOUYEHUA BUHAPHBIX
TBEPObIX PACTBOPOB

CHMOHOB B.M.', 3HXTOP N.*

! MlockoBCHWIA roCYNSpCTEEHHEN YHUESPOUTET MMexn M, B. Nlomorocoe, Pocows, 119991, Mooea
2 MoHronLCHWA roCyNaPCTESHHEA YHMESpOATET, Maownonws, 210646, Y¥naw-Batop

Thn: CTaTER B HYPHANS - HSYSHAA CTATEA Azl pycoaa
Mom: 2020 Crparmus: 45-48

YKz 5385

Hamep: 2 Mocrynuna & pegasunne: 11.11,201%

HAYPHAM:

BECTHHE MOCHOBCKOMD YHYBEPCHTETA. CEPHA 3: $H3MKA, ACTPOHOMKA

MznaTenscTeo: MoCHOBC:AA MOCYA3PCTRERHLIN YHUESPOHTET HMesH M.E, Momosocoes” MagaTensokri Jom
(Twnorpadwr} {Mookea)

el35N: 0579-5352

KMICHEBRIE CNOBA:

EMHAPHBIE CTUNABK, 3®OEKTUEHKIA MAPHEIR NOTEH Lian, ENHHIA MOPAO0K, ZHEFMAA
YMOPAQOYEHKA, METO[ NCEBOCMOTEHLMANA, EINARY ALLOY, EFFECTIVE PAIRWISE POTENTIAL,
SHORT-RAMGE ORDER, PSEUDCPOTENTIAL METHOD

AHHOTALIWA:

AnA HeyTopARCHEHHEY TESDALN PACTECDOE MPEANOWEH HOBLIA NCSEACNOTEHLMEMRHSA METO
PECYSTESHEPTMA  YNOPASOHEHMS B MPOMZECNEHOH KODPOHHIUMOHHON cheps © yHETOM NHESHROMD
pasMepHoro ahdbexTa. B OCHOEE METOOR NEMHT MOATOHKE PACCHMTHIESSMOND METOADM MOOEN=HOrD
MOTEHUMANS IHIYEHWR TEMNepaTypsl dEzoRoro nNepexoga nopAgox-DecnopRacs nog ee MzsecTHOS
IMCMEPHMEHTENEHDE  IH34sHRe, [IPOESOSHEl DECHETH  3HEprWi YIOPROOHEHWA  HEYMODAACHESHHOMD
Teepaoro pacTeopa CusAu M OusHeHsl MeToaoM Kpusornaza-Krenna-Mocca 3HadeHMA NEpaMEeTpoB
ONM#HEro NOpRAKE Ha “ETRIDHALUATH HOODAMHALUWCHHsE chepax. [lony<e«0 yAOENETEOpUTEMEHOS
COEM3ASHWE © SKCMEDHMEHTANEHEIMN A3HHEIMH,

https://www.elibrary.ru/item.asp?id=43063754
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Bectunk Mockoackoro Yuuaepcurera, Cepun 3.
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Moscow University Physics
Butietin (English Transiation

Moscow University Physics Bulletin axogunr g
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BecTHnk MoCKOBCXOro YHHBEepocHTeTa
Cepun 3

Borves Vumsssmnmry fomeuiarwrs Coger § Suumts ATpaeaest (SL4mmie | S L T

Dranka. ACTPOHOMWA Bunryor N2 — 2029 1

BLERon CTHThe 4 AETRE A S STARAE T TRARTEN R m TR e A i

L L T S S )
Maigun 101 — 2000 ¢

Teepowe pacmeops NpeACTABASIOT
co00i1 0AHOPOIHBIC CMECH, KOTOPKIE
HAXO/ATCA B TBEPAOM COCTORHMI, O
oGpazyloTes B cayuae, ecim
KOMITOHCHTBI CHCTEMB! SIBJIAIOTCH
wzomopihrvimu (0T np.-m

«PABHBIIL, o;umz;%;m. MOA0OHBIIN )
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«[EOMAIMHETU3M N ASPOHOMWUA»

TemaTuka >XypHana OXBaTblBAeT LWWPOKUM Kpyr npobnem
O/THEYHO-3EMHbIX CBS3eNn: dunsmka MeXMN1aHEeTHOIro
TPaHCTBa, KOCMMYECKWe 7y4yu, COJIHEeYHbI  BeTep,
DAENCTBME  COJIHEYHOro BeTpa C  MarHuTocdepon;
KWe npoueccbl B MarHutocepe wn  UMOHOChepe,
- 6ypu n cybbypu; dusnko-xmmmuyeckme npoueccobl B
BEPXHEN W cpeaHeln aTMmocdepe, BO3AENCTBME COMTHEYHOMN
BapnabenbHOCTM WM aKTUBHOCTM Ha npoueccbl B aTMocdepe u
KNMMaT; rNMaBHOE FreoMarHMTHOE MoJie U ero BeKOBble Bapmnauuu,
SKCKYpPChbl n WHBEPCUM, aKTUBHOE  BO3AEUCTBME  Ha
MOHOCEPHble M MarHutTocdepHble npoueccbl Ha ConHue.

[lepnoAnYHOCTb U34aHUA — 12 HOMEPOB B IO/, ey
peafiepieckuy cocTonnni B mnecdrpe

| Amatcan I, “Homaill dacrop » gsne
COTMEINO-3MINIX CRIDCH-praboproncumne
COCTORIES FTOMON It Madexyn ™, Moy apotsos
NOMQEPCHLINE 1O GICAINE COMMEHNO-IEM ML
cumeit, Temow aowamaon, Assara, ¢ 3-5, 1994
2 Awascaw CB, Cepana AE., Bopounn HA,,

@1AGA

International Association
of Geomagnetism and Acronom

“Poss paalept o8CNK STOMOS M MOSEKYS &
wepsneil srmocpepe”, FeomurueTiom n
& 9\ ’ apovosam, 1997, rom 37, No3, ¢.99-106

...........
-~ ’ M FYANTATIL NpoDaey
s o 7 \ M rosae oo, Feomanmenais u

: mpones, 2008, T 48 Ne 4, C 10
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https://www.elibrary.ru/item.asp?id=43832219

eLIBRARY ID: 43832215 D:OT: 10.31857/S0016734020040100

NOBEAEHWE CKOPOCTHU U TEMIMEPATYPbHI CONHEYMHOIO BETPA B
MEMIMNAHETHbIX BO3MYLUEHHAX, COZOAOWNWX @OPEYLL-NMOHWAEHWNA

MEMKYMAH A. A7 0.1, BENOB A. B.” 0%, ABYHHHA M. A. %, ABYHHH A. A. 7,
EPOLUEHKD E. A, °, OMEHEBA B. A. %, AHKE B. .. °

! Pocouiickuii roCyAapCTESHHEL YHHESPCUTET HethTM 1 raZa (HaUMOHANEHLIR WOCNEA0ESTENECKHI
yHuEapoaTeT) MM, LM, Dysona, r. Mooea, Pocoss

2 MHCTWTYT ZEMHOMD MArHETHIME, HOHDO(EPE! W PEMPOCTPaHSHUA PEAMOEDIH MM, H.E. Mywkosa PAH
{(FEMHPAH), r. Mockea, r. Tpouws, Pocos

TWN: CTATER B #YPHANES - HEYHHAA CTETEA Azwik: pycowm
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MECMANHETMEM M ASPOHOMIA
MzaaTenscTeo: Pocoickan asagsmua Hays (Mookes)
ISSM: 0016-7940

Conveunnin neTep

DopSyLL-TOHIKEHHA KOCMHMSCKME My<sd oy CnoensHel AEyMA THREMH COMHESHBD WCTOHHMKOS!
KODOHAMEHEIMH ARIDEMA M KOPOHANEHEIMK E2Bpocams Maccel. B HEHOTOpLX CyHasx HOSHTHOHKALMA
COMHEHHOND MCTOHHMKS © MENTIIAHETHEM BEIZMYLLSHIUEH, BRERIES0WNAM Dopbyl-noHIcEs LS, 3aTPYAHEHE
A B st W TPeOyeT TWATSMNEHOND W ASTEMNEHOMD 3HAMHEE XIPAKTEQHCTHE COnHeYHors eetpa. B amise ciyqasx
KDOMTWE BHYTDH NABHET M MOMESHC CONOCTEENTE NOBEQSHWE MPOTOHHON TEMNEQSTYPEl W CKOPOCTHM COMHEMHOrD seTpa. B gasqwon
recmarneTuaMa’ padoTe TaKOE COMOCTAENEHHE NPOSOAMNOCE Ha OCHOBE DoMElIors SHONepUMEHTANEHOND MaTepHana,
oDreanseHkoro & Bazpl Aae MEMMPAH, Okazanocs, YT 33EM0AMOCTE TEMMEPATYDE! OT CHOPOCTH AR
CNCHOARCTD COMMEYHOND BETPa HMEET CTenaHHON xapakTep © Bonee KpyThi CnekTpoM & oSnacTH HMEKHE
ckopocTedt (V < 425 kMo nosazaTens crenadw 3.37 + 0.02), wem B ofnacTk BLcOKMx cxopocTel [V =
425 wfc; nokazamens crenedw 2,21 + 0.02). Ha ocxose nomysesHod T-V Z3EMCHMOCTH, ANA KENA0MD
Y4303, ANA KOTOPOrD 20Tk aHHEE O NEpaMeTPax CONMHESHOT S8Tpa, © iona 1965 r. v mo as=abpe 2018 r.
SEtH ERMMCNEHE OHHAZEMER NPOTOHKER TEMNSRETYRS Tuy, W TEMREpaTYPHs Hegeke K = TopMay
(T, — HaOmopaeMas TeumepaTypa), 3TOT WHISKC BHOMEMNEHD BEAWK B OONaCTAM E3anM00sficTEMA
DEIHOCKODOCTHRE MNOTOKOE CONHEYHOMD BETDE M 3HOMANEHD Man BHYTPH MarkwmHesx obnaxos, -@To
MOZBONASET WCNOMEI0E3TE M0 A7 BRGSMNSHWA CEAZSHHEE © STHMHM MEMMNAHSTHEIME CTEYKTYESMA
PopEyLL-NOHMHEHHIA M ANA HASHTHDHKSLMA WX CONHSSHLE HOTOSHHEDE.
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«COJIHEHHO-3EMHAA ®U3UNKA >

B XXypHane nybnmkyoTca Hay4dHble CTaTbW, MOCBSLWEHHbIE PA3/INYHbIM acneKkTaM
COJ/IHEYHO-3EMHOr0 B3aMMOAENCTBMS. TeMaTukKa BKAKOYAET B cebs cneayrouime
npobnemsol: dun3mKka akTuBHbIX npoueccoB Ha ConHue; npouecchl
DOPMUPOBAHMNSA COJSIHEYHOrO0 BeTpa, BblHOCA WM un3 doTtochepbl ConHua
‘(”:lwl._l‘i:n':\f\lno-smu.»m THUTHOro nons, o6pa3oBaHne cnnpaabHON CTPYKTYPbl  M@XMNaHeTHOro
: HOro Mosis, pacrnpocTpaHeHne BOJSIH MU BO3MYLLUEHWUA B CO/THEYHOM BETPE,
SOLAR-TERRESTRIAL ToUnda npu ABMXXEHUWN OT COJ'IHLl,a Ao Op6VITbI 3eMJ'IVI, BOB,EI,GVICTBVIG
SN CTPYKTYPbl MEXMN/IaHETHOrO MONA Ha [ABMXKEHUE DHEPrUYHbIX 3apSKEHHbIX
yactul, (KOCMMYECKMX Jfyyei); B3aMMOAENCTBME COMHEYHOro BeTpa C
MarHUToceponm 3emsn, MNepeHoC >SHepruu, wuMmnysabca W MacCbl 4epes
MarHMTonaysy, pacnpejesieHme NoCTynatowen sHeprum BHYTPM MarHuTocdepsbl,
npoueccbl B paaWauMOHHbIX Mosicax W GopMMpOBaHME KObLEBOrO TOKa,
MarHuTocdepHo-noHocdepHoe B3anMoLeNCTBUeE, reHepaums n
pacnpocTpaHeHne BOJIH B LWWMPOKOM AMana3OHe 4acToT; reoMarHuUTHble
BO3MYLLUEHMS; MpoLecCbl B BepxHen aTmocdepe n uoHocdepe, BbI3BaHHblIE
BO34ENCTBMEM COJIHEYHOrO BETpa W BOJHOBOro wu3ny4veHmss ot ConHua,
BRI MOHOCepHO-aTMOChepPHO-NTUTOCHEPHBIE CBS3WM; KOCMMYEecKass noroaa, ee
MOHWUTOPWHI M MPOrHO3, 3aBUCMMOCTb YCNOBUIA pacrnpoCTpaHEHUS PaaMOBOJIH OT
COCTOSIHMSI OKOJI03eMHOr0 MPOCTPAHCTBA, aHanM3 BO3AENCTBUS Pa3IMYHbIX
ABMEHUIA KOCMMYECKOM noroAbl; CONIHEYHO-KIMMATUYeCcKMe CBSA3WM, CBS3b
CO/IHEYHbIX W 3EMHbIX KIMMATUYECKMX LUMUKNIOB Pas/IM4HOro BPEMEHHOrO
MacLuTae
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COBPEMEHHbIA HAMPEBHbIH CTEH[, ANA HCCNEQOBAHWA MOHOCDEPDI
CPEOHMX LUHUPOT

BACHMILEB P.B., CETOB A.I.., @POMOB B, PATOBCKMHA K.I.!, BENELKMA A.B.",
OHHALL A.B.", ACHIKEBKMY HD.B."*, MEBE[EE A.B.'

1 MHoruTyT conHesHo-zaMHoil dmzmm 00 PAH, WMpkyToe, Pooos
2 Hayuso-wocnenoeaTensconil paawotEn-econil usonamyT, Hisaal Hoeropoa, Pocoua
3 Kazancxwit (Mpusomkconit) degepansHei yHresposmer, Kasade, Pooois
. HMpryTosai rocygapoTeeHHeii yHueepoTaT, WpsyTok, Pocoua
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HYPHAM:
CONHEHHC-3EMHAA SM3HMEA

MzaaTemnecTeo: MecTUTyT conHesso-zemuon duzme Cubuponoro otoenesna Pocosicnoi aKagemu Hays

{Mpiymoc)
ISSM: 2412-4737

KNMKCHEBRIE CNOBA:

PAOMCRNIMKA, WOHOCODEPS, HAMPEEHLIA CTEHA, CONMHEHHO-IEMHAR SHEHEA, KOCMUHECKAR
Noroga, RADICPHYSICS, IONOSPHERE, HEATING FACILITY, SOLAR-TERRESTRIAL PHYSICS, SPACE
WEATHER

AHHOTALIAA:

CozgakMe WoBLN YOTPOWCTE ANR MNpoRSgSHMA HoCnedoeasmid & ofnacth dwEws  eepy-ei
amMocdiepsl M OHO/ICSEMHOND  KOCMMHECHOID NPOCTPAHCTES, HE  HOTOPLX MOMHHC  NPOBDOMTE
HOHTROMMDYSMEE SHCNEDHMEHTE! M0 MoaHEMEILAH HoHOCHESDE MOWHEIM KOPOTHOSONHOERM HETYHEHHEM,
AEMRETCA  AKTYRMNEHOH  Zafsdel  CerogHAlHEerS AHA B oOMacTH  COMHesHo-ZeMHoR  BMzueN,
NPOrHOSMPCESHWA HOCMWHECHOH MNOMogbl, SHOMVMYETAEUMK  CNYTHHKOBLEX TPYNMHMPCS0K B CHONOSEMHOM
KOCHMWSSCKOM NPOCTPEHCTES, PAgWOCERSM W pagwonokawmd. B pafoTs onncsiEasToA  coSpeMeHHBI
HarpeeHpl cTesa, pazpefEThiEaceMsIl B pEMEEX  HEUMOHANEHOrD reniorecdeEHeeckors HoMnnesca
Poccuidckoll aHaleMMM Hayk, NPMECAMTCR OO30p 33034, KOTODHIE MOMHC PEWETE © SN0 NOMOWEH,
oSOy HAE0TCR Sr0 OCHOBHEIE TEXHHHECHHE X3PAKTEDHCTHEM, W OESTCA ONWCAHWE OKPY=EKAed cTesq
HabmogaTeneHon MedpacTpyeTypel. B pabote cboCHOBLIE3STCR MEPCNeKTHEHOCTE COZA3HHA B CPeAHHX
wrpoTax BocTouHol CHEMPH HArpeEHOrD CTEHAS, KOTOPEI MOMET M2MYHaTh B 43CTOTHOM AWanazoss 2.5-
5.0 My © adebekTHEHOE MOWHOCTEID NODAAKE HECKONBKMX COTEH MerasaTT. Bamsso, wTo creda Gyost
HIXOAMTECA B OKOWHEHMH  MHOMOQYHKUWOHANEHEDR WHCTRYMEHTOE, TaHMX HaK COBpEeMSHHE pagap
HEKOMEpEesTHOMD PacceaHus, MezochepHelid W cTpaTocdepHeil Nuaap, a Tacse Habops CoBpeMEHHLD
ONTHHECKIT. M PRANMODMEHHECKIE HEO/BOQSTENEHED CHCTEM, HOTODEIE MOTYT COSMEHMTE  WHPOHME
EOIMOMHOCTH AWArHOCTHHM WCKYCCTESHHED MAESMEHHEN BOSMYLWESHWA M WCKYCCTESHHLE oOpasoEaHWi
OMTHHECKOrD CEEYSHUA BSpXHEN aTMoCDepel.
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ACTPOHOMUYECKUWN XXYPHAJT»

B >XypHane TpaaAuUMOHHO NY6/UKYOTCS pe3ynbTaTbl OPUrMHANbHbIX
cnefoBaHMM MO BCEM HaMnpaB/IEHUSIM COBPEMEHHOW aCTPOHOMUN U
BKJ1OUaA4 acTpopusmnky BbICOKNX SHEeprumn,
OrNK0, TEOPETUYECKYD W PenAaTUBUCTCKYID acTpodusunky,
chepHyto U rPaBUTALMOHHO-BOSIHOBYO  aCTPOHOMMUIO,
| BHErasakTM4yecKky acTpoOHOMMUIO, pPaanoacTpOHOMMUIO,
ConlHe4YyHOM cucTeMbl M ak3orsiaHeT. UccneposaHug,
HOBbIM ObICTpOpa3BMBaOLLMMCS obnacrtam
MYECKON acTpo(dU3NKKU, pacCMaATPMBAIOTCH Kak
NPUOPUTETHbLIE. Ha _MO3BO/IAET CPOYHO ny6nukoBaTb pe3ynbTaThbl
HabnwgeHUn wnHTepe aCTPOMPU3NYECKUX SIBIEHUN HA3EMHbIMU
TeneckonamMn u npubopamMu Ha 6GOpPTy KOCMUYECKMX annapaTos,
onepaTtMBHO coobwaTb 006 BaXHEMWKMX OTKPbITUAX U TPaH3UEHTbIX
cobbITUaX B KocMmoce. [lepnognvyHoCTb n3gaHna — 12 HoMepoB B roj.

'| B ACTPOHOMMMECKMHA

-
Yenopek HUKOraAa He AOCTUIHET KPad KOCMHYBCLKOro
NPOCTPAHCTAA, TAK KAK, ABUrancCs BINPaMOM Hahpﬁsnennn [ ACTPOHOMMH
NOOYID CTOPOHY, OH ODRIATENLHO BERHETCH B MEXDAHYO TOUKY - -0 : 2 "I"v Momoc uMpa — HanpaaneHwe
MPUYKHON 3TOMY MCKpHBNEeHUe scenedNof, KoTOPoe aCTPOHOMBI Polera, Novh St} a wen DNIIMHYIO IR0y HE

EUE HE MOTYT AAEKBATHO ODBAGHUTL
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ACTPOHOMHYECKHH
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Tun: CTaTeA B MypHane Ak pycoEmn
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Tom: 46 Homep: & MocTynina e penakumes: 23.09.2019

YPHAM:

MHCEMA B ACTPOHOMMYECKMRA #YPHAN
WMznaTenscTeo: PoCcvicKas aKanemMus Hayk (Mockea)
IS5N: 0320-0108

ITALLAA:

MpeacTaenedbl  PESYNETATH  YMCNEHHOMD  MOAEMMPOBEHMA  ODWER  UMPKYMAUMK  aTMOCDEpLI
THNOTETMYEKOH CYMEp-32MNM B PaMKaX MOENM, OCHOBAHHOW HE PELUEHMW MONHOH CMCTEME! YPaBHEHMA

mwmaeﬁmo&m » ; rugpoauHarke. Mogene MIPT/PGI GCM, wononbsyeMas Ans pacdeTos, paHee yee Obna © yOmexom

® LIBRARY.RU < WCMOMEI0EaHE ANR onucaHua ofwell upkynsuMd atMoccepsl Bexepel Mofsnk NapakTepusyeTcs
> ELICOKMM DASPELEHWEM M OTCYTCTEMEM NMHERHOI CXEMHON EASKOCTH. ATMOChEPHENE raS PACCMATPWEAETCA
KaKk CMECh 3308 B HEKOTOPOW MOCTORAHHGK NPOnopUMM, & BMMRHMEM A3pOS0NBHON COCTARNAHILEHR Ha
—— YPEEHEHWE COCTORHMA MOMHO npeHelpeds. [NA ONMCAHWR NPOUECCOE, CBAZEHHLD C MEPEHOCOM TEMMa,
Fcnmmymn penaKcalorHoe npubneque. B pesyneTate MogenMpoBaHUa odHapYHEHD, YTO 3ananHan

3I0HANBHER CYNEDPOTALMA, KOTOPAR MOMET MPOSEMATECR E EBMOE SKEATOPMANBHOTO W OBYX

COEOHELMPOTHED OWETOE, AEMASTCA OCHOEHLIM MEXAHWIMOM UMDKYNAUMKM B atMocheps. MonoweHns
WHTEHCMEHOCTE CDEOHEUMPOTHEN OMET0E B CYISCTEEHKOH MEpE ONPENSNAKTCR MONAPHONE Maccol
arMochepel W KOHTpacToM TemMneparyp  skearop—nomoc. B padote Dev NpOOgEMOHCTPMPOEEHI
3EKOHOMEDHOCTH, OTDAMEHILUME 3T MEMEHEHHA. TAKME B CMyYae rPaEHTaLUMOHHO-SANBAUEHHOW Cymep-
Serm Oblno  0DOHEDYHEHD VCTOWYMBOE CTPYWHOE 3KEETOPWANBHOE TEYEHME, BOSMYLIEHHOE BOMHOW
KensenHa, HaloeHo, YTo WHTEHCMEHOCTE BOSMYLUEHWH BOSDACTAET C YMEHBIUEHWEM MONAPHOM Macchl
atmocbepel. MOJENMPOEAHWE NPOM3B0OMNOCE B PAMKEX NPOCTON MOOSNW NapHKUKoBoro SdibexTa,

Joe1u006001 YO Ulee
pOAMS ¢ NAGH




<TPYAbl MHCTUTYTA NMPUKJTAOAHOW ACTPOHOMWW PAH »

XKypHan «Tpyabl MIHCTUTYTa npuknagHon actpoHoMmnm PAH» BbixoanT ¢ 1997

| E:i:.:'g‘.‘la“.'é‘mo...... r. Tematuka cbopHMKa OxBaTblBaeT WMPOKMK Kpyr npobseM rno cneayowmm
ArNpaB/ieHUaAM UCCNeaoBaHUN: acTpoMeTpus, sdemepmaHass acTpPoOHOMUSA,

nyeckas W pensaTtuBucTcKkas HebecHass MexaHwKa, reogMHamuka u
eckasi reogesus; paamoacTpoHOMUS U paamonHTepdepoMeTpus co
HHbIMK  6a3amuy, pagmoacTpoHOMMYyeckoe npubopoCcTpoeHmne;
dyHL an asibHOe KOOpAWNHATHO-BPEMEHHOE n HaBuraumoHHoe
obecnevyeHne; MNOAroToBka W BbINYCK aCTPOHOMUYECKUX W cheumasnbHbIX
€XEerogHMKOB, aJibMaHaxoB W Apyrux oduumanbHbIX KOOPAWMHATHO-
BPEMEHHbIX W HAaBUFaUMOHHbLIX W34aHWMW; pa3paboTka acTPOHOMMYECKOro
NpOrpaMmMHOro n MHPOPMALIMOHHOIO obecneyeHuns n CpencTB
aBTOMaTM3aumMmM aCTPOHOMUYECKUX  MUCCAefoBaHWW;  aKcnsyatauus w
MOAEpPHM3aLMa  anmnapaTHO-NPOrpaMMHbIX  CpeacTB  paamounHTepdepo-
MeTpuyeckoro kKomnnaekca «Ksasap-KBO» wn apyrux  acTpOHOMUYECKWUX

‘ CUCTEM N KOMIJTIEKCOB. nepVIOLI,VI‘-IHOCTb n3gaHusa — 6 HOMEpPOB B roj.
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DANILOVA T.V. 1, ARKHIPOVA M.A Y, MASLOVA M.A}

¥ Mozhatsky Mlitary Space Acadanyy, Saint Petersburg, Ruskia

The paper descrbes the astronomecal method of autanomaus navigation and trackng of vrbeal

objects of space control. The purpose of the study # o develop & method for the formation of hgh

Precision navigation data of the object NIV, wWINCH INCIOGE SPACRCTAL of various Classes, 2 wel 0

fragmants of space debris, The methed should wiao be supplame:

tod with the algorithrms that snsare the

prompt detectan of facts of orint changes of the object observed 0 Lathong method proposed is based

an the sghting of the obsarved object = an sptical-wlactrone device (star sensor) anvd the refinement of

L3 O/ paramelers Dased on the reduits of the measurements of the angies “observed object - st The

dentification of the mansuvers of the sighted object s based on the analysis of the cynamecs of the orbit

correchons sums and the sums of the sbroiuts values of the mes mant erroes formed in the §

soing the nangation problem. Two versons of the pulse fact detachon algorthm are prese
factors sffacting the accuracy of the method are analyzed, 1t was simedated and tested for &
QUL TR vaned Over 4 wios range, InCuding for the artfcwl satedlites of the Moon. The simulabos

rosults demonstrate the hagh accuracy charactonstics of the sracking method. With average vaues of the

posiionng ecrnmy of the sighting spacecralt K15 m 0 ml havng random instrumentsl enom s

Measurng 1he coordmates of stars in an opdca-slettione device 0 = 0,37, the posterior estimates of the

ot of the abiserved object are as follows: average deviations by the position and wiocty vectoes dR

75 m, AV < 0 mm/e. the maumem Seviatons « dimax 1Lm, dymax < 11 mm/s at least for the
cintses of orhits presented in the paper, This mmhod provides the identfcation of the mansuvers of the
object abserved, ncluding at weak impulses < from 1 m/s 10 J m/s The development resuts can be

pad

10 onboard apacecraft coetr NOMOUY 4pace Mo
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ACTPOHOMMWYECKMA ABTOHOMHBINE O CITEMH
KOCMHMYECKHMMMA ANMNAPATAMA

OAHWIOBA T.B.', APXMITOBA M.A., MACTOBA M.A'

1 BHA mmMerm A, &, Mosaidckoro, r. Cankr-TNetepSypr, Pocous

THnN: CTaTER B HMypHans - Hay-Has CTaTeq Az pycosee

Homep: 52 Mog: 2020 Crpanmues: 17-22

TEYAbl MHCTHUTYTA MPHKMAAHON ACTPOHOMKM PAH
MaasTemscTRo:r MBCTHTYT NpMKnanHon acrposcMni Pocoriickoi asmasmue Hayk [(Carsr-Tietepbypr)
ISSM: 2224-7440

HOHEEERIE CNOBA;

ABTOHOMHAR HABHIALIMA, PACNOEHABAHWE 3BE3, SEESOHLIE OATHHEM, CMTHKC-2NEKTPOHHBIE
NPHEOPLI, BOPTOBLIE KOMMMNERKCH YNPABNEHMA, CHMCTEMBI HABMKOOEHKA, KOCMMHECKMWIA MYCOR,
AUTONOMOUS MAVIGATION, RECOGNITION OF STARS, STAR SEMS0ORS, OPTICAL BELECTRONIC DEVICES,
ONBOARD MANAGEMENT SYSTEMS, OBESERVATION SYSTEMS, SPACE DEBRIS

HOTALIMA:

E craThe omMcaH SCTDOHOMWYSCHMA METOH SETOHOMHOH HABMIEUWHM M CNEHeHNA =3 opbumansHerm
ObEKTEMN  HDOMMHECKOND ®KoHTpOnA. Liene woonengoesvHma - paspabotka memoaa  coprmpoeasms
ERICOKOTONHBE HABWMBUMOHHER A3HHbE OfbekToe Walmoase-sna, K KOTOPEIM OTHOCATCR  KOCHMHHECKNE
ANNEPaTL PAazNHUHLE KIGCEos, 3 Tcke Gpamedmsl KocmYeckors Myoopa. Metoa Tacke pomsen Some
QONOMHEH anropuTMans, obecneswBacwi s CNepaTHEHOE BolRRNSHME GaKTos M3MeHeHnA  opbermsl
wabmogaemoro odvexTa, [Mpegnoses METOL CNEEHMA, OCHOEIHHEN H3 SMZMPOEAHMM B OOTHHKo-
nexTPoHHoM Nprbope (zessasom gaTanke) ofeerTa HafnogeHKs 1 yToOHHSHHM NapaMeTpos 2ro opfems
No PESyNLTSTaM MIMepeHWA yrnoe «ofbesr Habmoasna - zeegnas. BLIARNSHHE MaHEEDOE BHEHDYSMOND
oDbeKTa OCYLUSCTENASTCA Ha OCHOEES 3HAMMEA OWHAMHKM CyMM Nonpaecs Kk opbume n cymm abconsomHex
THIHEHMIE  HESAZOK HIMEperdl, ODMMDYSMEX B MPOLSCOe  PRLSHHA  HIEHMAUHCHHOE  Zana-H.
MpeacraensHs QBa E3QHAHTA IMODHTHME ERIRENSHHA GEKTOE MMMysca. MNpoasanHEHpoEsHEl hakTopsl,
EMHAKLUAE HEa TOYHOITE METoAE. [possaeHs &ro HMHTALUMOHHOS MOASNHEOESHWE M WCMBMaHHA  AnR
FOCMWSCHME annapanoes OPEVFIBMH. HOTOPpbIE2 MEHANWMO: B LWUMPpOoHEOM AuWana=zoHe, B ToM Hsons anq
MCHYOCTESHHBE Y THUKGCE [MMyHblL PESyNETETh MOASNWEOESHUA SSMOHCTPHDYIOT BBIKDHWE TOHHOCTHEIE
FIPSHTEPUCTHEN METOAa CneskeHuA, [1pH CPeaHIE SHEYEHHAK NOrPeWHOCTER NoNoEEHNR ENZHPYIoWEr
RoCMHSEcKore annapata R [1.5 M, 150 Ml npet omysaines npebopHbX NOMPEWHOCTRRX  MEMEDEHIEA
KOOPAMHAT 3IBEIN B OMTHEC-INERTPoHHoM npubope o = 0.3 anocrepuopucie ousesas opbume obverma
HabmrogeHMA TEKoE! CDRAHWE OTHMCHEHMA N0 BEKTODEM MNONoHEHNA M ckopoctn dR = 7.5 M, dW = 8 Mm/
o MaEKcHMEneHeE - dRmax < 11 M, dvVmax < 11 sfc, No KpaiHel Mepe ANR NPegcT3ENeHHBM B CTETES
EnEccoE opouT. Jdansed meTon oSecneuMEaST SnRENSHME Massspos Habnonsemorc ofbekTa, B ToM
uMcne W MpH cnabeee WMmynocax, oT 1 afc go 3 Mfc. PesyneTams pazpaboror moryT Beme npuMenicHn B
DOpTORLN HOMIUIEKCAX YPAENSHWA KOCMMHECHMMK annapaTamMy, B ToM 4YMCNE B aESTOHOMHBER CHCTEMAax
KOHTEONA KOCMHHECKOD NPOCTRaMNCTES.

https://www.elibrary.ru/item.asp?id=43170567
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