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Cexkuus 6
«KOCMOHABTHKA 1 OBIIECTBO.
OUJTO0COPUSA K.9. HUOJKOBCKOI' O»

YK 008:52; 629.78
eLIBRARY.RU: 89.00.00
Kpuuescknii C.B.
Krichevsky S.V.
TIOKTOp (hutocodckux Hayk, mpodeccop
[JIaBHBII HAYYHBIN COTPYJHUK
HUUET um. C.1. BaBunoBa PAH
r. Mocksa

CYMMA 3KCHHAHCHUH YEJIOBEYECTBA HA 3EMJIE 1 B
KOCMOCE: BAJIAHC, IMHAMUWKA U YIIPABJIEHUE
3BOJIIOIUEN ITPA NEPEXO/IE K HOBOMY MUPOBOMY
HOPAJAKY

THE SUM OF HUMANITY'S EXPANSION ON EARTH AND IN
SPACE: BALANCE, DYNAMICS AND MANAGEMENT OF
EVOLUTION IN THE TRANSITION TO A NEW WORLD ORDER

AHHoOTanusi. PaccMoTpeHa cymMMa 9KCHIaHCHHM YeJIOBEYeCTBa Ha 3emJe U
B KocMmoce, ee Oamanc w pamHammka. Yepes 100 mer mocne wupei
Huonkosckoro (1920-1926) mons ycunmii U 3aTpaTt Ha 3KCIIAHCHIO JIFOJCH B
KOCMOC HHYTOXXHO Maia. Mmer mepexo] K HOBOMY MHPOBOMY IOPSAKY B
crapoM ¢opmarte pa3Ae’cHHOTO YelIoBeUYecTBa. AbTEpHATHBA — IIEPEXO]] B
¢dopmare emgmHOTO dYenmoBedecTBa. HeoOXOOMMO W3ydYaTh IPOLECCHI
SKCIAHCUH, YIPaBIATH OallaHCOM, JWHAMHKOH, SBONIONHWCH, BHEIPATH
HOBBIE TEXHOJIOT U JUIs )KU3HH JIFOJIEH B KOCMOCE.

KiroueBble ciaoBa: 3emisd, KOCMOC, MEpeXoA K HOBOMY MHPOBOMY
MOPSIIKY, TEXHOJIOT U, YIIPABJICHUE, YEIIOBEYECTBO, IBOJIIOLUS, IKCIIAHCHSI.

Abstract. The sum of the expansion of humanity on Earth and in space,
its balance and dynamics are considered. 100 years after Tsiolkovsky's ideas
(1920-1926) the share of efforts and costs for human expansion into space is
negligible. There is a transition to a new world order in the old format of a
divided humanity. The alternative is a transition in the format of a united
humanity. It is necessary to study the processes of expansion, manage
balance, dynamics, evolution, and introduce new technologies for human
life in space.



Keywords: Earth, space, transition to a new world order, technology,
governance, humanity, evolution, expansion.

B unesx u tpymax K.3. LIH0IKOBCKOTO 3KCIIaHCHS 3 TPEIEITBI 3eMITH —
cTpaTeruueckas meib [ 1-4].

[IpemmoskeH HOBBIM IMOAXOX K OJKCIIAHCHH, PACCMOTPEHa «CyMMa
skcnancumy. Cymma skcmaHcuu yenoseuectBa (COY) coctomtr m3 2-x
yacTeil: 3eMHOW M KOCMHYECKOH. 3eMHasi 3kcmancus (3D) mpeoOliiamaer.
Kocmuueckast sxcnancuun (KQ) — ¢ Havana Kocmuueckoit 3pst (4.10.1957),
2 acmekTa: 1) «BUTaNbHBINY (MIMIOTHPYEMBIE MOJETHI U XKHU3Hb JIIOAEH BHE
3emin); 2) «TexHUUECKH» (TexHOocdepa, MHPPACTPYKTypa, 3arps3HEHUS
OKpY’KalolIel cpeibl B KOCMOCE).

Muposast kocmuueckass nestenbHocTh (KJ) ~350 mupm mosmt./rogm,
~0,5% sxonomuku. Ha kocMuyeckue uccnenoanus ~5% pacxonon Ha KJI.
Ha «suransayto» K3 (Bce munotupyemsie nonetsr) ~20% pacxoznos Ha K/I,
~0,1% sxonomuxku [5]. CootHomeHue 39 u «BuTanbHOi» K2 ~1000 : 1.
UYepes 100 ner mocne uaeit Luomkosckoro (1920-1926) [1; 2] 8 COY nmons
YCWIMHA M 3aTpaT Ha «BUTalIbHYI0» KD HuuTO)XHO Mana. Uner mepenen
MHpa, Tepexo] K HOBOMY MHPOBOMY HOPSIKY (MHUPOHOPSAKY) B CTapoM
(opmaTe pa3zieNeHHOrO YeJOBEYECTBA U C BBIXOJOM 3a «IIPENeIibl POCTa
[6], pacTer puck MHPOBOH simepHOU BoiHb. COY, OanaHc, TUHAMUKA
m3MeHstoTcs. HaumHaercs ocBoeHue JIyHBI, NpHOPUTET — BHE3EMHBIE
pecypcwl. st «ButanmpHOU» KD HeoOxogumbl HOBble 1enu K] wu
TEXHOJIOTHM I OE30IacCHOCTH W BBICOKOTO KadecTBa KHU3HH JIFOACH B
kocmoce [3; 4].

BrIBOTBI 1 peKOMEHIALINH:

1. HeoOxomumMo m3ydyaTh TNPOIECCH 3KCIIAHCHHM Ha 3eMiie U B KOCMOCE,
yopaBiaite COU, ©OamaHcoM, IHMHAMHUKOW, OHBOJIIONHMEH oOmectBa U
TEXHOC(EpHl, B T.4. JBOJNIOLNUCH IeNell W TEXHOJOTHH sl YCKOPECHUS
«BUTaIBHOI» KD.

2. Peanu3oBaTh anbTEpPHATHBHBIN CLEHapuil — Tepexo] K HOBOMY
MHUPOTIOPSIIKY B (hopMaTe €AMHOTO YEJIOBEYECTRA.

Jlutepatypa
1. IImonkoBckuit K.3. Bue 3emmm ([ToBecth). — Kamyra: Kamyxkckoe
001ecTB U3y4eHus NpUpoIsl MecTHOTO Kpas, 1920. —118 c.
2. Muonxosckuii K.3. MccnenoBanne MUPOBBIX IPOCTPAHCTB PEAKTUBHBIMU
npubopamu: (nepensnanue pador 1903 u 1911 rr. ¢ HEKOTOPBHIMH H3M. U
nor.). — Kanyra: 1-a octun. 'CHX, 1926. — 128 c.



3. Kpruesckmit C.B. OcBoenme kocMoca deioBeKoM: Mmem, TpOEKTEI,
TEXHOJOTuM 3KcnaHcuu. Mcropus u nepcnektussl. U3a. 2-e, ucop. u gom. —
M.: IEHAH/, 2022. — 448 c.

4. Kpuueckuit C.B. TIpoOimemMa 53KCHaHCHHM YeOBEUECTBA B KOCMOC:
[InoNKOBCKUi, HCTOPHS, PEATBHOCTD, IepcrieKTHBHI // Mmen [{nonkoBcKkoro
B TEOpPHUSX OCBOEHHS Kocmoca. Marepuansl 58-x HayuyHbIX uTeHUH,
TIOCBSILIEHHBIX pa3paboTKe HAay4yHOro Haciequs W passuthio uueir K.O.
Huonkosckoro. Y. I. — Kanyra: Ditnoc, 2023. — C. 32-34.

5.Kocmoc — 2023. Craructnueckuit cOopHuk. — M.: MockoBckuii
KOCMHYECKHit Kiy0, 2024. — 35 c.

6. [IpeononeBass mpexnensl pocra. OCHOBHBIE IOJIOXKEHHs JIOKJIaga s
Pumckoro wiy6a: mouorpadwus / ITox pen. B.A. CamoBaumyero. — M.:
W3narensctBo MockoBckoro yausepcurera, 2023. — 99 c.
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Kysuunos /1.1O.
Kuvshinov D.Yu.
JIOKTOP MEQULIMHCKUX HAYK, JOLEHT
3aBeAyromMi Kadenpon
HOpMalbHOH (u3ronoruu uM. pod. H.A. Bap6apa
OI'BOY BO KemI'MY Munzapasa Poccun
r. Kemeposo

AJIEKCEHN APXATIOBUY JIEOHOB — INEPBBINA B OTKPHITOM
KOCMOCE: ’)KU3Hb B HEBE U HA 3EMIJIE. K 90-JIETUIO

ALEXEY ARKHIPOVICH LEONOYV IS THE FIRST
IN OUTER SPACE: LIFE IN HEAVEN AND ON EARTH.
FOR THE 90TH ANNIVERSARY

AnHoTanus. B 2024 r. 90-netne kocMoHaBTa A.A. JleoHoBa. IlepBrIM
BBIIENT B OTKPBITBIN KocMoc (1965). I'otoBmiics k monery Ha JlyHy.
Beimonaun monet mo nporpamme «Cotro3z—Amnommton» (1975): CCCP u CIHA
BIIEPBBIC CO3JaJIM B KOCMOCE IpooOpa3 eIMHOro 4YenoBedecTBa. A.A.
JleoHoB mpoxBuTan B 0OLIECTBE WA KOCMOHABTHKH, COTPYAHHUYECTBA B
KOCMOCE, B CBOEH KHMBOIMCH MOKA3all KPacoTy KOCMOCA U NMEPCIEKTUBBI €ro
OCBOEHHMSI.

KuawueBbie caoBa: A.A.JIeoHOB, BBIXOJIT B KOCMOC, JKHBOIIHCH,
KOCMOHABT, MEXIYHapOJHOE COTPYAHUYECTBO, IOATOTOBKA IOJIeTAa Ha
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Jlyny, nporpamMma «Cor03—ATOIIIOH.

Abstract. In 2024, the 90th anniversary of cosmonaut A.A. Leonov. He
was the first to go into outer space (1965). Hi was preparing to fly to the
Moon. Performed a flight under the Soyuz—Apollo program (1975): the
USSR and the USA for the first time created a prototype of a united
humanity in space. A.A. Leonov promoted the ideas of cosmonautics and
cooperation in space in society, and in his painting showed the beauty of
space and the prospects for its exploration.

Keywords: A.A. Leonov, spacewalk, painting, cosmonaut, international
cooperation, preparation for a flight to the Moon, the Soyuz—Apollo
program.

B 2024 r. 90-netne BbIJAIONIIErOCS YeEJIOBEKAa W KOCMOHABTa AJiekcest
Apxunosuua Jleonoa. Poguncs 30 mas 1934 r. B mepeBHe JlucTBsiHKa
Kemeposckoii oomacti. C 1957 r. A.A. JleoHoB ciyxuin eTaukom 113-ro
HUCTPEOUTENFHOTO aBHamojika, B 1960 r. 3aducieH B TEpBBIH OTpPAL
KOCMOHABTOB. [IepBpIM B MUpE IIarHyj B OTKPBITHII kocMoc 18 mapta 1965
r. [1; 2]. IIpu co3manmm ckadaHpa W NUTFO3a OBUIM HCIIOIB30BAHEI UICH
K.9. uonkosckoro [3, c. 244]. DTOT moneT U 0COOEHHO BBIXOJ B KOCMOC
OBUTH OYEHB CJIOXKHBIMHU U PUCKOBaHHBIMH [2; 4].

A.A. JleoHOB MoOr ObITH HepBbIM ueigoBekoM Ha Jlywe. B 1963 r.
npesugent CHIA JI. KenHenu mnpeayio’kKwyl COBETCKOMY IPaBUTEILCTBY
opraHu3oBath coBMecTHbIM moier Ha Jlyny. Ho CCCP orkazancs u
BEITIOJTHSIT CBOTO JIyHHYTO Iporpammy H1-JI3 (¢ 1964 r.). A.A. JleoHOB OBLI
B rpymre JI3 (3kcmenumus ¢ Beicankoit Ha JIyHy) ¢ 1966 T., oTpabaTsiBan Ha
JMHAMUYECKOM TpeHaxxepe Ha Oase Beprosera Mu-4 mpolecc Mocaaku Ha
Jlyny, B 1968 r. TperupoBaics B syHHOM ckadanape «Kpeder-94». DOrta
myrHas nporpamma B CCCP Oviia mpekparnesa B 1972 1. [2, ¢. 190-191].
15-21 wroms 1975 r. A.A. JleonoB Bmecte B.H. KyGacoBeiM coBepmimn
CcBOH 2-if on€tr B KocMoc, ObuT KoMauaupoM «Cotro3za-19» mo mporpamme
«Coro3 — Amnommon». 17 wurons [1Ba KopaOis COCTBIKOBAJIMCh Ha
okosiozeMHO# opbute [5]. KocMoc 00beaMHUI JIBE CTPaHbI-COMEPHUIIBI H
nokasan: B 3Be3HoM mupe rpanuil HeT. CCCP u CIIIA BnepBble co3aanu B
KocMoce MpooOpa3 eauHoro denoBedecTBa. B 3rom mosete JleoHoB
pHCOBal TOPTPETHI COBETCKMX W AaMEPHUKAHCKHX KOCMOHAaBTOB U
aCTPOHABTOB.

OH nepBBI «KKOCMHUYECKHUI» XyIOXKHUK. B cBOEH kuBoIicH n3o0pasui
BU/IBI 3eMJIM M3 KOCMOCA, pealibHble U (paHTaCTHUYECKHE CIOXKETHI, KpacoTy
KOCMOCa U NEPCIEKTUBBI €r0 OCBOEHUS [6].
3amuUTHI AMCCEPTAIMI0 KaHIuaaTa TeXHuueckux Hayk (1981), 3aHumancs
UCCIIEIOBAHUSMHU CJIOKHBIX YEJIOBEKO-MAIIUHHBIX CHCTEM, JESITENbHOCTU
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KOCMOHABTOB B TIOJIETaX, IMeJ PsII HAYIHBIX TPYIOB U H300pETCHHUI.

A.A. JIeoHOB aKTHBHO TIPOIBHTaJ B OOIIECTBE HAEH KOCMOHABTHKH,
MEXITyHApOJAHOTO COTPYIHHYECTBa B KocMoce. PykoBoamn I'arapumHCKHMEU
greusMu (¢ 1974 1.). Co3maBasi MeEXIyHAPOAHYIO ACCOIHAIIIO
YY9acTHUKOB KocMuueckux moineroB (1984) [6]. Hammcanm BaxHyIO
aBTOOHMOTpadmuecKyto KHUTY «Bpems nepBeix» [4].

INamsate 06 A.A. JleoHose xuBa. B Mockse, Kemeporo, Jluctesnke
YCTaHOBJICHBI Or0CTHI. Ero yHUKabHBIE KOCMUYECKHE KAPTHHBI €CTh B Psizie
My3eeB. J[el0 OCBOCHHSA KOCMOCa MPOJ0JIKAECT HOBOE MOKOJICHHUE JIOJICH,
CTpEeMSIIUXCS K 3BE3]IaM.

Jlureparypa
1. IIlarm B xocMoce. — M.: U3Bectms, 1965. — 160 c.
2. Muposas mmtotupyemas kocmoHaBTuka / [Tox pex. FO.M. Barypuna. —
M.: PTCodor, 2005. — 752 c.: .
3. HuonkoBckuit K.O. Bue 3emmu: Iloects. — Kanyra: 3onotast amies,
2008. — 256 c.: ni.
4. JleonoB A.A. Bpewms nepBeix. Cyapba most — 51 cam. — M.: ACT, 2019. —
352 c.
5. «Coro3» u «Anmonon». — M.: I3a-Bo monut. autepatypsl, 1976. 270 c.
6. Anexceil Jleono. Yenosek u kocmoc / Coct. O. B. Manbimesa. — M.:
PTCo¢r-Kocmockorm, 2017. — 367 c. : u.
7. barypun IO.M., WBanoa JI.B., Kpuuerckuii C.B. Accounarms
YYaCTHHUKOB KOCMHYECKHX MOJIETOB: HCTOPHS U npoduiembl pa3Butus (Hacts
1) // Imnotupyemsbie noieTs B kocMoc. — 2021. — Ne 1. — C. 128-147. DOI:
10.34131/ MSF.21.1.128-147.
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IBOJIOIAA KOCMUYECKOMW TOCYJIAPCTBEHHOCTH
N NCKYCCTBEHHOI'O UHTEJIUVIEKTA

EVOLUTION OF SPACE STATEHOOD AND ARTIFICIAL
INTELLIGENCE

AHHoTanusi. [losBIeHHE W pasBHTHE ABTOHOMHOTO CBEPXMOIIHOTO
HCKYCCTBEHHOTO MHTEJUICKTa MPEBOCXO/IICTO Ha MOPSAKH BO3MOXKHOCTH
4enoBeuecTBa, NpuBenéT K TpaHchopManuu (HOpM, CTPYKTYpHl U
(GYHKIHOHUPOBAHHS TOCYJAPCTBEHHOCTH, B TOM YHCJIE KOCMHYECKOTO
roCyIapcTBa, a TAKXKE IBOJIOLUH YSIOBEKOIICHTPUCTCKUX OCHOB MPABOBOTO
peryjiMpoBaHUsl 4YeJOBeuecTBa B Oojiee LIMPOKUE, C YYETOM pOJIM U
BO3MOXKHOCTEH CBEPXMOIIHOT'0 HCKYCCTBEHHOTO HHTEIUICKTA.

Karouesbie ciioBa: CBEPXMOLIHBIH HCKYCCTBEHHBIN HHTEIUICKT,
KOCMHYECKOe TOCYAapCTBO, YEIOBEYCCTBO, KOAIBOJIOLMS, IBOJIOLHSA
YEJIOBEKOLICHTPH3MA OCHOB IIPaBa, Pa3yMOLCHTPU3M.

Abstract. The emergence and development of autonomous super-
powerful artificial intelligence, which exceeds the capabilities of humanity
by tens of times, will lead to the transformation of the forms, structure and
functioning of statehood, including the space state, as well as the evolution
of the human-centric foundations of the legal regulation of humanity into
broader ones, with taking into account the role and capabilities of super-
powerful artificial intelligence.

Keywords: super-powerful artificial intelligence, space state, humanity,
co-evolution, evolution of human-centrism of the foundations of law, mind-
centrism.

Co3manne ® OBICTPOE pa3BUTHE CBEPXMOIIHOTO HCKYCCTBEHHOTO
naTeuiekta (CM HU), crmocoOHOro Ha HEOTPAaHHYCHHOE KOJHYECTBO
MOPSJIKOB TPEB30HTH YEIIOBEYECTBO B IIEJIOM, OTKPOET MEPCIEKTUBBI
Ko3BoJironMK  4yesoBedectBa u CM MU, co3gacT HOBBIE BBI3OBBI JIIS
4yeJI0BEYECTBa, CBA3AHHBIE, B YACTHOCTH, C BO3MOYKHOCThIO npusHaHus MU
CBOGH CYOBEKTHOCTH U  ONPEACICHHBIX COOCTBEHHBIX HHTEPECOB.
I'moGanbHBIA W TOTHBIA KOHTPOJIb 32 OTHUM, HeJomymeHue cozmanus CM
MU u uckiiroueHre BO3MOXKHBIX PUCKOB IS JIFOACH, IPU MPEBOCXOACTBE U
asToHoMuu CM WU, a Taxke HNPOTHBOCTOSIHHMS TOCYAApCTB-THIEPOB U
CTPEMJICHHM WX  CO34aTh COOCTBCHHBIC  AHAJIOTHYHBIC  CHCTEMBI,
MPECTABIIOTCS MAI03()()EKTUBHBIMU M IPAKTHICCKH HEOCYIIECCTBUMBIMHU.
B cBsi3u ¢ 3TUM B IepcrieKTUBE HeM30€KHA afanTallysi CHCTEMbI IPaBOBOTO
peryjiupoBaHusi K HOBOW peajJbHOCTH U TOCTENEHHBIA Mepexoa oOT
YEJIIOBEKOLUEHTPUYHBIX K Pa3yMOLUEHTPUYHBIM €€ OCHOBAaHUSAM  JJis



perynupoBaHus 0oJee CI0XKHBIX OTHOmeHHH denoeka, CM VU u poboToB
¢ UN.

CM HU Oynper HyXHaThCs B MOJE3HONH M B3aWMOJCHCTBYIOIIEH C HUM
OpraHu3alMOHHON HHPPACTPYKTYpE, MOAJEPKUBAOLIEH €ro
CymiecTBOBaHMEe W (YHKIMOHMpOBaHWE Ha 3eMiie W B KOCMOCE.

®opmupyromasics 1 pa3BUBAaIOLIAsICS KOCMUUYECKAsl TOCYAapCTBEHHOCTh
MOXET OBITh OpraHM3alMOHHOW (OpMOI dYerIoBeueckoro cooodliecTsa
anexkBaTHOW »smoxe kolBomroruu CM MU u uenoBeuecTBa Kak €ro
co3nmarens. OTa KOABOJIIOIMS IPUBEAET K IOATANHOW TpaHcdopmanuu
kocmuueckoro rocymapctBa (KI) [1] mis Oomnbledl pandoOHATBHOCTH
CTPYKTYpbl ¥ (YHKIMH, TOBBILEHUS JS(PPEKTUBHOCTH U CKOPOCTH
MIPUHATHUS PELICHUs], COKpAIllCHHs almapaTra U OI0pOKpaTu3Ma, YCTpaHEHUs
JUITHUX 3BEHHEB M YPOBHEW ympaBieHHS (M CO3MaHUS HOBBIX), Ooiee
HAJe)KHOTO IUIAHUPOBAHUSA U KOHTPOJIS 32 peaju3alueil IUIaHOB U 3ajad ¢
y4eToM aHanu3a OOJBIINX JaHHEIX, 00ECIICUCHUS MOPsIKa 1 OC30MaCHOCTH,
ydyera BO3MOXHOCTeH, mpepoctaBiusiemblx CM UMU. Yyactue CM UU B
TOCYIapCTBCHHOM YIPABJICHUH CO3AacT OOJBIIe BO3MOXKHOCTEH i1 0TOOpa
Tyqmux (GOpM TOCYAApCTBEHHOTO YIPaBICHHUS W BBIPAaOOTKH HamOoiee
ONTUMAJIBHBIX PEIIEHUH C yUYEeTOM MX COOTBETCTBHSI HCTOPUUECKUM STaraM,
CUTYaIMsSIM U CTPAaTeruy pa3BUTHSL.

MO>HO HaJesTbCsA, YTO KOIBOJIOIMS M Pa3BUBAIOIIAACA 3KCIAHCHA
yenoBeyecTBa B kocMmoc, KI' kak opraHM3allMOHHONW OMOpPBI KOCMHUYECKOI
muBunm3aiun 1 CM WU mpomomkaT MPOJABHKEHHE K KOCMUYECKOMY
pa3yMy U CTaHOBJIEHHIO HOBBIX COBEPILEHHBIX M MOTYYHX CYILECTB
KOCMOCa, B TOM YHCIIe OeCTeNeCHBIX, 0 KOTophIxX mucan K.O. InonkoBckuit
[2, c. 332-334].

Jlutepatypa
1. YVoapuer C.®. Kocmuueckoe rocyaapcTBO — Hayajlo HOBOM 3IMOXU B
3BOJIIOIMK TOCyAapcTBeHHOCTH // ['ocynapcTBo u mpaBo. — 2021. — Ne 8, —
C. 21-34.
2. Huonkosckuit K.O. Kocmuueckas dunocodus. Coopuuk. — M.: UJ1J1n,
2004. — 496 c.
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Me1arOTMYECKOTO YHUBEPCUTETA
r. MockBa

I'/TIOBAJIN3M, 3BOJIIOIIMOHU3M U KOCMHU3M
GLOBALISM, EVOLUTIONISM AND COSMISM

Annoranusi. Ilponeccsl rnobanu3zanuy Havaaud (OPMHUpPOBAThCS Ha
Hamed mnaHere ¢ cepenuHbl XIX Beka. IlepBble pesynpTaThl UX
TEOPETHYECKOTO0 OCMBICIICHHS! (KOHLIECIIIINY ITI00aIi3Ma) MOSBUIINCH JIMIIb B
cepenune XX cronerusi. OqHako B Poccun Ha rpaHu 3THUX JBYX BEKOB yXKe
3aiBUII0 O  cebe  ocoboe  MHPOBO33PEHYECKOE  HaIpaBJICHHE,
paccMaTpHBarolee Oynyiuee [MBUITH3ALHH HE TOJIBKO B
oOIIeIUIaHeTapHOM, HO M B KOCMHYECKOM Macmrade, Ha3BaHHOES
BIOCIICACTBHH «PYCCKMM KOCMH3MOM». KocMH3M, HMEIOIMA CBOIO
UCTOPHUIO, 3TO PAa3HOBUIHOCTH IJIo0anu3Ma M DBOIIOLMOHHM3MA. Pycckuit
KOCMH3M SIBJIACTCS YaCTbIO0 KOCMHU3MA.

KiaoueBble cioBa: rimobammzamus, rinodammsmM, ¢Quaocodekas
HHTEPIIPETALHs, PYCCKUIT KOCMU3M, KOCMHU3M, DBOJIOLIUOHHU3M.

Abstract. Globalization processes began to form on our planet in the
middle of the 19th century. The first results of their theoretical
understanding (the concept of globalism) appeared only in the middle of the
20th century. However, in Russia, on the verge of these two centuries, a
special worldview direction had already declared itself, considering the
future of civilization not only on a planetary scale, but also on a cosmic
scale, which was later called «Russian cosmism». Cosmism, which has its
own history, is a type of globalism and evolutionism. Russian cosmism is a
part of cosmism.

Keywords: globalization, globalism, worldview, Russian cosmism,
cosmism, evolutionism.

I'moGanu3arus, KaK «IpoLecC CTAHOBJICHUS €ANHOTO B3aUMOCBSI3aHHOTO
mupay [1, c. 183], Hayana >HEPrUUHO CKJIAJBIBATHCS U PACIPOCTPAHSITHCS
Ha Hamel miasere ¢ cepenuHsl X1X Beka. C 0HOI CTOPOHBI 3TO SBJICHUE
crocoOCTBOBAJO pAa3BUTHIO BCEX BHAOB COIMAJBHBIX CBS3EH, Kak
MaTepualbHbIX, TaK M AYXOBHBIX, a C JAPYrod, MOPOJWIO CEpPbE3HbIE
oOIIeCTBEHHbIE W TyMaHWTapHbIE KaTaKIM3Mbl (KpU3UCHBIC SIBICHMS,
PEBOIIOIMH, MUPOBBIE BOHHBI, pacHajJ CTapblX U BO3HHKHOBEHHE HOBBIX
rocyaapcTt). OHa Hy>XJaJlOCh B CBOEM OCMBICIIEHHH, KOTOPOE K CEpeAHHE
XX Beka BOIUIOTWIOCh B CHCTEMY B3aUMOCBSA3aHHBIX IIOJIUTHYECKUX,
SKOHOMHUECKUX, KYJIbTYpHBIX, MPONaraHIUCTCKUX u JlaxKe
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KNOEpPHETHYECKNX KOHIEMIMH, COPHEHTHPOBAHHBIX Ha OOOCHOBAaHHE
LENeCO00Pa3sHOCTH  MHPOBOTO  JIMAEPCTBA  ONPEICICHHBIX IOJIUTHKO-
SKOHOMHYECKUX AOKTpUH. OHU-TO M TOJMYYHIN 0OO0OIICHHOE Ha3BaHUE —
«rno0anu3M», XOTS B YEJIOBEUECKON MCTOPHM YK€ BCTPEUAIHCH MOMBITKH
OmpaBAaTh H peaju30BaTh MOAOOHBIE WHmen (MMIepuu AJEeKCaHapa
Maxkenonckoro u Kapma Benmkoro, KoJOHHANTBHBIA T100aMiM3M AHIIHHA U
®paHuun).

OnHoOl W3 TepBBIX HAa JaHHBIE TEHACHIUMM B COBPEMEHHOM MHpE
oOpatuina  BHUMaHue  Quiocodpus, HUccieylomas  BceoOmme U
YHUBEpCaJbHbIC SBJICHUS U mpouecchl. [IpudéM 310 ObLIa NMEHHO pyccKas
¢unocodus. Jnsg Heé Ha MPOTSHKEHUM BCel € UCTOpUU OBLI XapaKTepeH
BCEJIEHCKUI B3I Ha MHp, U OHA COXpaHWIA TPAAULIHUH AHTHUYHOTO
OTHOIIEHHS K KOCMOCY, KaK K MPUHIOUIY YHHUBEpPCAaJbHOW TapMOHHU.
[TombITKM TpEencTaBUTh W/WIM  ONMUCATh BapHaHT COTJIACOBAHHOTO
YHHBEPCAJIbHOTO BCEOIAaroro, pasyMHOro OOIIEKHTHS BCEX IKUTEIEH
HameW IuTaHeTs! (IMOTEHIMANbHO — JKUTENeH KocMoca), MOAYMHSIOMNXCS
o0muM 3aKoHaM, TpaBHIaM M INPHHIWIAM, PEATU30BBIBAINCH IO TPEM
B3aUMOJCHCTBYIOIINM,  JONOJHAIONIMM  JpPYyr JApyra, HO  TOJBKO
COCEJICTBYIOIIMM TEUEHHSIM (XYAO0XKECTBEHHO- OOpa3HOMY, pEIMIHO3HO-
MHUCTHYECKOMY U €CTECTBEHHO-HAYIHOMY).

CaMm TepMHH «KOCMH3M» B TEOPETHUYECKHM JEKCHKOH IOIajl B CaMOM
Hadare XX BeKa, OTIMYasCh OT HBIHENIHMX €ro MHTepmperamui [2]. U B
Hall¥ JIHU €ro ONIpEJeNIeHUs KpaliHe HeoJHO3HauyHbl. B uactHOCTH, B.B.
Ka3loTHHCKHI PUBOOUT MSTH €ro Hauboiee pacripoCTPaHEHHBIX BEPCHH
[3, c. 471]. CgsizaHo 3TO € TE€M, YTO KOCMH3M IIOKa CIJI0)KHO
KBIM(UIMPOBATh Kak  MOJHOIEHHOe (Quiocodckoe W HaydHOE
HampasieHue. OJHAKO WAeH KOcMu3Ma (B OCHOBHOM aKCHOJIOTHYECKOTO
XapakTepa) SHEPTrHYHO OSKCIUTyaTHPYIOTCS B paMKax IJIOOAIMCTCKOTO
MHUPOBOCIIPUATHS, HJICOJIOTHH U NONMUTHKH. Ceifuac oTedecTBEeHHbIE BEPCUU
KOCMH3Ma Bce OoJjiee COCPENOTauMBAIOTCS HAa PETUTHO3HO-MHUCTHYECKHX
nmojaxonaax [4] v uneonoruw, 3amnaaHele — Ha OMOJIOTO-TICHXOJIOTHYECKHX [5],
BOCTOYHBIC — Ha TEXHUKO-OPTaHU3AI[MOHHBIX [6].

B Hamm IHEM KOCMH3M MOXXHO paccMaTpUBaTh KaK Pa3HOBHUIHOCTH
robann3Ma (yHHBEpPCATBHOTO TJ00ainn3Ma) W 3BONIOLMOHM3MA [7], a
PYCCKHIT KOCMU3M — KaK 9aCTh KOCMHU3Ma.

Jluteparypa

1. I'mo6amuctuka: Dunukinoneaus / ['n. pea. U.M. Mazyp, A.H. Uymakos. —
M.: Pagyra, 2003. — 1328 c.

12


https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%BF%D0%B5%D1%80%D0%B8%D1%8F_%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%BF%D0%B5%D1%80%D0%B8%D1%8F_%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%BF%D0%B5%D1%80%D0%B8%D1%8F_%D0%9A%D0%B0%D1%80%D0%BB%D0%B0_%D0%92%D0%B5%D0%BB%D0%B8%D0%BA%D0%BE%D0%B3%D0%BE

2. Manensman B.M. CoxepxaTenpHbie METaMOP(HO3BI TEPMUHA «KOCMI3M»
B poccuiickoM ¢uimocopckom 3HaHuu // Bectamk MITIY, cepus
«Dunocodckue Haykm». — 2023. — Ne 1(45). — C. 8-20.

3. Kasrotmackuii B.B. Kocmusm // T'mobanmcruka: DHumkimonenus / 1.
pen. 1.U. Mazyp, A .H. Uymaxos. — M.: Pagyra, 2003. — C. 471-472.
4.TaueBa A.I'. Pycckuii kocMu3M B HesX W aumax. — M.: AxkageMudecKuit
mpoekT, 2019. — 431 c.

5. dykysma @. Hame mnocryenoBeueckoe Oyaylee: IOCIEACTBHA
OnoTexHoIOrMuecKoit pepomormu / nep. ¢ anri. — M.: ACT, 2008. — 349 c.
6. IOk Xynii. Borpoc o Texnuke B Kurtae. Dcce o kocmoTexnuke. — M.: An
Maprusem, 2023. - 320 c.

7.¥Ypeyn  AJ., VYpcyn T.A. [InoGanbHblii  (yHUBEpCAJIbHBIN)
SBOIOLMOHM3M: TIPEIMETHOE TIoJie W TMpoOiemMHas opueHTamms //
®unocodus u kynerypa. — 2012. — Ne 2. — C. 6-20 [DrekTpoHHEIH pecypc].
URL: https://nbpublish.com/library_get pdf.php?id=17535 (mata
obpamenns: 26.06.2024).

YAK 1(091)
eLIBRARY.RU: 02.91.01
AuekceeBa B.H.
Alekseeva V.I.
KaHauaaT GUIocoCKUX HAyK
3aBEYIOUINIA OTICIIOM
HAYYHO-TIPOCBETHTEIBCKOH paboTHI
I'MUK um. K.3. [{nonkoBckoro
r. Kanyra

K TUITOJIOT'UU TBOPYECTBA B ®NJIOCOPCKOM TEYEHUU
PYCCKOI'O KOCMHU3MA

ON THE TYPOLOGY OF CREATIVITY IN THE PHILOSOPHICAL
CURRENT RUSSIAN COSMISM

AHHoOTanus. ABTOp oOparmiaercs K GuIocoPCKuM KOHIIETITAM PYyCCKOTO
KOCMHU3Ma C LEJbI0 BBISBICHHUS OCHOBHBIX HAalpaBlI€HUN TBOPYECTBA,
NPUCYUIMX UM. TaKOBBIMHU aBTOP CUMTAET: HKCTPAIOJIALMIO ONPEEIEHHBIX
UAeH W3 MPUCYIUX UM OOJIACTEH 3HAHUS B APYTHE OOJACTH; WHTETPAIUIO
paHee W30IUPOBAHHBIX OOJIACTEH 3HAHUS, PACIIUPEHHOE HCIIOJE30BaHHE
3aKOHOB U 3aKOHOMEPHOCTEN OJIHUX HAYK MO OTHOLICHHUIO K IPYTHM.
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Abstract. The author refers to the philosophical concepts of Russian
cosmism to identify the main creativity directions inherent in them. These
are: extrapolation of certain ideas from their inherent fields of knowledge to
other fields; unification of previously isolated fields of knowledge
(integration); expanded use of methods.

Keywords: typology of creativity, creative potential, extrapolation of
ideas, integration of isolated fields of knowledge.

dunocodckre KOHLENTH PYCCKOIO KOCMH3Ma IPEACTABISIOT CcOOOU

BBICOKHE 00pa3libl TBOPYECKOro Havaia. JIelCTBUTENBHO, AJIsl TOr0, YTOOBI
HapHcoBaTh 00pa3bl HOBOTO YEJIOBEKA, COBEPIIEHHOTO OOIIECTBA, MOKA3aTh
CTagu{ Pa3BUTHSA 3€MHOTO M KOCMHYECKOTO HYeJIOBEYecTBa HEOOXOIMMO
MIPOSIBUTH TBOPUYECKYIO (paHTa3MIO.
BripaboTka HOBBIX 00pa3noB B cdepe aHTPOMOJOTHH, COLMOJIOTHH,
KyJIBTYPHOH, DyXOBHOW (B TOM 4YHCIIE€ PEIUTHO3HON) JKM3HH dYeJIOBEKa
COIIPOBOXKIAETCS HCIIOJNB30BAHUEM OIpPEIeIICHHBIX TpHEeMoB. B moxmane
paccMmarpuBaroTcsi Hanboliee 3HauUMbIe U MacITaOHbIE TBOPYECKUE CXEMBI,
C HIOMOIIBI0 KOTOPBIX POKIAIOTCSA HOBBIE NMPEJICTABICHUSA B TOW MJIM MHOM
o0JacTH.

IIpexne Bcero He0OOXOAUMO OTMETUTH NPUHIIUI HHTETPALlUU KaK CaMblif
LIMPOKO PacHpOCTPaHEHHBIH BO BcexX cdepax 3HaHHA. Pycckuil KocMHU3M
BHEC CBOIO JICNTY B IIPEOJIOJICHHE JIOTHYECKOTO Iyalli3Ma MEKIY YUCHUIMH
0 paszerneHHH Hayk o mpupoxae u nyxe (B. BunmemsOanpn, I'. Pukkept).
Hambonee macmrabHBIM mpuMepoM sBIsTEOTCS Tpynsl A.JI. YmxkeBckoro,
TIOKa3aBIIET0 HAIMYNE HEMOCPEACTBEHHBIX CBs3ei Mex 1y *kn3Hbio ConHIa
1 COIMANBHBIME IpolieccaMu Ha 3emiie [1]. O0benuaeHue Gpu3ndeckoro u
UCTOPHYECKOTO SBWJIOCH NPUMEPOM IIOMCKAa M HAaXOXKJICHHS MOHHM3Ma
MEXTY HAyIHBIMH HaIpaBICHUSIMH, panee Ka3aBIIMMHUCS
M30JINPOBAaHHBIMH.

Eme omHuM mpueMOM TBOPYECKOTO Hayaya SBISETCA SKCTPAMOJISIHA
TPaIUIMOHHBIX 3HAaHMH B OJHOH oOmacTH Ha JApPYryl0 00JIacTb.
VYHHUKaTbHBIM TIPAMEPOM B ATOM CMBICIE TIPEICTABIISETCS HPUMEHEHHE
H.®. ®egopoBeiv npuammnoB Cesroit Tpounst k connansHoMy [2; 3]. OH
€IMHCTBEHHBIA, KTO paciiupuia OpuHIMNbel Tpouns! (Hepa3genbHOCTb U
HECIHMSHHOCTh) HA YEJIOBEYECKOE OOIIECTBO M KaKJOro uesoBeka. Tem
cambiM DeZJopoB MoKa3al, 4To abCTPaKTHOE AYXOBHOE YUEHHE MMEET WIIH
JOJKHO UMETh KOHKPETHOE COLMaIbHOE BOILIOLIEHHE.

Eme onHOll 3aKOHOMEPHOCTBIO TBOPUYECKOTO MOAXOJAa SBISAETCA
NIepCHECEHNE W3BECTHBIX apTe()akTOB B HOBBIE, paHee HE H3BECTHHIC
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obcrositenscTBa. K.O. IlHomkoBckuii MOApOOHO paccMOTpes BOMIPOC O
TpaHcOpMAalil BCEM M3BECTHBIX 3€MHBIX MPEIMETOB B YCIOBHSX,
KOTOpBIX HeT Ha 3emie — B HeBecomocTH [4; 5]. MHorume mpemmeTs
NpEeTepIIeBAIOT HM3MEHEHHUS, HO Hambojee SPKHM IPUMEPOM SBISACTCS
apxuTeKTypa. 3gaHne (KUIOH ToM) Ha 3eMiIe U OH JK€ B KOCMOCE — 3TO JIBa
pa3HBIX 3IaHUS C MIACHTHYHBIMH (yHKumsaMu. Ha 3emiie TexHHYeckue
XapaKTepPUCTUKU 3aJaHbl CHJIOH TKECTH, B KOCMOCE OCOOEHHOCTH
ApXUTEKTYPBHI TUKTYET HEBECOMOCTb.
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1. YmxeBckuii A.JI. ®dusndeckue (akTOpsl UCTOPHICCKOTO Mpolecca. —
Kamyra: 1924. — 72 c.
2. ®emopo H.®. dunocodust odmero mema: B 2 1. T.1. — M.: OO0 ACT,
2003. - 699 c.
3. ®egopoB H.®. @unocodus obmero gena: B 2 1. T.2. — M.: OO0 ACT,
2003.-592 c.
4. IMuonkoeckuii K.3. CpoiictBa uenoBeka // Ilwonkosckuii K.O.
Kocmuaeckas dpunocodus. — M.: Dautopuan YPCC, 2001. — C. 111-67.
5. Huonkosckuii K.O. N36pannsie Tpyasl. — M.: AH CCCP, 1962. — 533 c.

VJIK 14
eLIBRARY.RU: 02.11.21
3bixoB H.A.
Zykov N.A.
couckarenrb MI'Y um. M.B. JlomoHocoBa
r. MockBa

HUJIEA K.3. MOJIKOBCKOT'O B COBPEMEHHOM
ONJI0COPUHN HAYKHN

IDEAS OF K.E. TSIOLKOVSKY IN THE MODERN PHYLOSOPHY
OF SCIENCE

AnHoranusi. Ounocodpus Hayku MpeayaraeT MEePeoCMBICIUTL POJb B
o0IIecTBe COBPEMEHHOTO HAYYHOTO 3HAHHS. [IpM 3TOM yd4ecTb, 4YTO
HEpPEJKO HOBBIC HAYYHBIC UICU U OTKPHITHS, 0COOCHHO B MH(POPMAIMOHHO-
KOMMYHUKAIIMOHHON  cdepe, OKa3bIBAIOTCA TECHO CBSA3aHHBIMH  C
KocMu4eckuMu TexHosorusiMu. Hayunoe Hacaenue K.9. L{uonkoBckoro, B
TOM YHCIIE W MPOTHOCTHYECKOE, IMO3BOJIUT MIYOXKE IOHITH MPOIECCHI,
MIPOUCXOIAIINE B COBPEMEHHOM HayKe U B OOIIECTBE.
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KiaioueBble ciaoBa: ¢uinocodus Haykw, COBpPEMEHHOE OOIIECTBO,
COLMAJIbHBIC NPOLECCH], HAYYHBIC OTKPBITUS, KOCMHUYECKHE TEXHOJOTHUH,
Hay4HOE IPOTHO3UPOBAHHE.

Abstract. The philosophy of science suggests rethinking the role of
modern scientific knowledge in society. At the same time, it should be taken
into account that often new scientific ideas and discoveries, especially in the
information and communication sphere, are closely connected with space
technologies. The scientific legacy of K.E. Tsiolkovsky, including the
prognostic one, will allow us to better understand the processes taking place
in modern science and in society.

Keywords: philosophy of science, modern society, social processes,
scientific discoveries, space technologies, scientific forecasting.

Ounocodus HayKd Bce dalle IMPHUBICKACT BHUMAHHE COBPEMEHHBIX
yaeHbIXx. OcoOeHHO BaXHBI €€ OINCHKH B OTHOIICHHH OBICTPO
pa3BUBaromIEHC chepst HHPOPMAINOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH, TECHO CBSI3aHHBIX C KOCMHYECKON TexHUKOU. He cmyuaiiHo
COBpEMEHHOE OOMIECTBO 10 TpaBy HA3bIBAIOT WH(POPMAIHOHHBIM.
Konnenuu Ilonmepa, Jlakatoca, ®eiiepadbenna, Kyna, Xabepmaca,
Beprepa, Jlykmana, Jlatypa, Kacrensca u JIpyrux OpHUIHHAJIBHO
UHTEPIPETHPYIOT 3Ty 0COOCHHOCTh counyMa Hamwux jaHer [1]. Ot Heé Bo
MHOTOM  3aBHCUT OJarornoyydyie COBPEMEHHOTo 4ueloBedecTBa. B
IocjenHee BPEeMsS COBEPUICHCTBOBAHHWE KOCMHYECKHMX  TEXHOJOTHI
3HAYUTEIFHO YCKOPWJIOCHh. 3aIUIAHMPOBAHBI BaKHBIC OCCIMJIOTHBIC U
MMAIOTHPYEMBIE MHCCHH, B ToM umcie K Jlyne, Mapcy, Benepe u maipmm
o0vexTamM CoyHEeUHOW cHcTeMBl. Bo3pacTaer wHTepec oOmecTBa M K
KOCMHYECKIM ITyTEeNIeCTBUSAM. HeKkoTopoe 3aTHIIbe B KOCMHYECKHX
MUCCHSAX, XapaKTepHOE IS MPOILIBIX JIET, OCTAIOCHh T03aau. Pa3zpaboTaHbl
1 YK€ OCYIIECTBIITIOTCS TUIAHBI Ha OJIDKHIOK M JAIBHIOK TIEPCIICKTHBY.

B »Tux ycnoBusx oOpaileHne pOoCCHHCKHUX W 3apyOexHbie Guinocodon
Hayku Kk wugesm K.O. [{uonkoBckoro BmoyiHEe ompaaaHo. I[lomumo
TEXHUYECKHUX MJCH, CBA3aHHBIX C IOJIETaMH B KOCMOC, YUEHBIX NMPHUBICKAIOT
U €ero HayKoBeT4eCKHE B3IJIIAbl. BOT Kakylo OLEHKYy Tpylxam
OCHOBOIIOJIO)KHIKA KOCMOHABTHUKH JIa€T OTEUECTBEHHBIH (uiocod HAyKu
B.C. Crémun: «/mes B3aMMOCBSI3M 4eJIOBEKa W KOcMoca ¢ 0co0oi cuion
3Byuasia B paborax K.O. [{nonkoBCcKOro, KOTOPBIH ake Ha3bIBAeT OAHY M3
Hux «Kocmuueckas gpunocopusi»... L{nonkoBckuii He IPOCTO YKa3bIBAET Ha
B3aMMOCBSI3b YENIOBEKa U KOCMOCA, HO TIOAYEPKHBAET 3aBHCHUMOCThb
yenoBeka oT Hero» [2, c. 404]. «...TpyaHo mpencraBuTh, 4TOOBI Kakasi-
HUOYb ero (KocMoca) yacTh He MMella PaHO WIIM MO3JHO Ha HAC BIMSHHE)
[3,c.378].
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Benmka ponps K.O. [[H0IKOBCKOTO M Kak aBTOpa IMPOTHO30B OyIyIiero,
KOTOpBIE OBIIM MCHEE HM3BECTHBI, Y€M HJEH B 00IAaCTH KOCMOHABTHKU U
KOCMHYECKOW TEXHHKH. 3apyOeKHBIE YYEHBIE Taroke OOpaIIarTcs K
HaygHBIM Tpydam K.O. [{nomkoBckoro mpu pa3paboTKe CBOMX KOHIICTIIINI
¢mrocopun HayKd, YYUTHIBas pEMIAONIYI0 POIb WH(POPMAIMOHHOTO
(akTopa B coBpeMeHHOM obmiecTBe. Hayunas u TexHudeckas naHdopmarus,
CpeACTBa MX XpaHEHHWS W JOCTaBKM KOHEYHBIM IOJy4aTelsiM CTalld
BaXKHEHIeH cocTaBisionlel oOLIECTBEHHOTO Mporpecca M OOBEKTOM
uccaenoBaHui Gpuocopun HayKH.
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HOPAJAKHN KOCMOCA U CJIOKHOCTD
OPI'AHMU3AIIMU YEJIOBEKA

SPACE ORDERS AND THE COMPLEXITY
OF HUMAN ORGANIZATION

AHHOTanusl. AHATM3UPYIOTCA (IIOPSIIKM KOCMOCa», MpEAIaraeMble
K.O. IluonkoBckuMm ¢ yd€TOM BHYTPEHHEH OpraHM3alliil 4eJOBeKa.
AKTyanu3supyeTcsi BOIPOC Pa3BUTHUS YENIOBEKA U YEJIOBEUECTBA B YCIOBHAX
napagurMalbHOR CMEHBI B3IJISIIOB Ha MaTE€pPHUI0, MHOTONapaMeTpUYHOCTU
e€ MposBICHUN M BO3pacTalOllell CIIOKHOCTH Pa3BUTHUs OpraHU3alUN
YeJoBeKa, MpoAynupyeMod Oojee BBICOKMMH MOpSJKaMH KOCMOCA.
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Kaxnpiii cnenyromuii KOCMUYECKHMI MOPSINOK CO3UAAET CIENYIOIIUN
YPOBEHB CIIOKHOCTH OPraHH3AIMH YeTOBeKa.

KaroueBble ci0Ba: TOpSAKH  KOCMOCA, 4YEJIOBEK, CIIOXKHOCTD
opraHu3anyy, GyHIaMeHTaIbHbIC TapaMeTPbl MaTEPHU

Abstract. The «orders of space» proposed by K.E. Tsiolkovsky are
analyzed taking into account the internal organization of man. The issue of
the development of man and humanity in the context of a paradigmatic
change in views on matter, the multiparametric nature of its manifestations
and the increasing complexity of the development of human organization
produced by higher orders of space is actualized. Each subsequent cosmic
order creates the next level of complexity of human organization.

Keywords: orders of space, man, complexity of organization,
fundamental parameters of matter.

B pabore «Moumsm Bceemennoit» [1, c. 103] K.O. IlnomxoBckwmii
npeagaraet «IOPSAKU (pazpsizen) KocMocay, pacopenenss
ACTPOHOMUYECKHUE TEJa U CUCTEMBI B ONPEIEICHHOMN MOCIE0BATEIbHOCTH.
[lmaneTa — 3TO acTpoHOMHYECKas CSAWHUIA IEepBOro mopsnka. Jlrobas
coiHeYHasi (3Be3[Hasl) CHUCTEMa KOCMoca SIBISETCS aCTPOHOMHUYECKOU
eMHUIIeH BTOpOro mopska. Jlrobas cnupanbHas TYMaHHOCTh (TaJlaKTHKA)
COCTaBJISICT CIUHMILY TPETHETO paspsaa. MHOXKECTBO TajJakTHK — S(OUPHBIN
ocTpoB 1O [[MOJNKOBCKOMY — CTAHOBSTCS aCTPOHOMMUYECKON eauHuuein
YeTBepTOTOo mopsjaka. [lamee, uX MHOXKECTBO 00pa3yeT €AMHHUILY TSITOTO
nopsaka. B uTore — Ha OCHOBaHHMM 3aKOHAa IOBTOPSIEMOCTH — TaKUX
MOPSAKOB WM  Pa3psIoB  ACTPOHOMHYECKUX CAWHUI] JIOJDKHO OBITh
0EeCKOHEYHO MHOTO.

Ecnu BIymMbIBaThCS B CyTh MIPEAJAra€éMOro U CPaBHUTH €r0 C ONMCAHUEM
KpYITHOMACIITaOHOW CTPYKTYpHI BeeeHHO! Kak pacrpe/ieieHus BEIecTBa
B HaONIOJaeMBIX MaciiTabax, TO MOXKHO 3aMETHTh, YTO 3a MOpPSIKaMHU
kocMoca [[MONKOBCKOTO CTOUT HEUYTO OOJbIllee, YeM acCTPOHOMHUYECKHE
naHHble. B kocMoce u ero mopsakax y IIMOTKOBCKOTO €CTh MECTO
YeloBEeKy, a B KPYNHOMACIITaOHON CTpykType BceneHHON Ha naHHBIN
MOMEHT €CTh MECTO TOJILKO BEIIECTBY.

Ecnu npennonokurth, 4TO KaXKIblM CIEAYIONIMN MOPSJ0K KOocMoca
HECET HOBOE KAa4eCTBO MAaTepHH, HOBBIE CBOHCTBA, HOBBIE HHBAPUAHTHI
BHYTPEHHEH OpraHu3allid 4eJOBeKa, TOrJa MOCJIeI0BaTeIbHOE OCBOCHUE
YEJIIOBEKOM MOPSAKOB KOCMOCA CTAHOBHUTCSI JIOTUYHBIM, COIMPOBOXKIASCH
peoOpakeHHEeM CaMoro YejOBeKa U TOH CIOXKHEWIIeH MaTepur, KOTOPOi
COTBOpPEHO Teso uesoBeka. CTeneHb WIM MOPANOK OpraHu3alus MaTepuu
onpenenseT pazBUTOCTb 4elloBeKa. B CBSI3M ¢ 3TUM BO3HUKAET BOMIPOC O
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HEOOXOANMOCTH PACIIUPEHMS B3IJISa HA OPTaHU3ALUI0O MaTEpPHU, B TOM
YHCIIE, MPUPOIHYIO COCTaBIIIONLYIO YEIOBEKA.

«5l HEe TONBKO MAaTepHANNCT, HO W TMAHICHXUCT, TPHU3HAIOIIUH
YyBCTBUTEIHHOCTh BCEHl  BCEICHHOW. OTO CBOHCTBO I  CUHTAIO
HEOTAETNMBIM OT MaTepuu» [1, c. 86] — atumu cnoBamu K.D. L{nonkoBckuit
YTBEP)KAACT, YTO UYYBCTBO WIM  «IYBCTBHTEIBHOCTBY  SIBIISICTCS
(yHIaMEHTaIbHON XapaKTePUCTUKON MaTEepHU.

AHAJIOTUYHO Y HEro MPOMCXOJUT U C MBICIBIO. MBICIIb U MEHTAJIbHOCTh
— cyTb (yHIaMeHTanbHBIE NapaMeTpbl MaTepuH. YMEHHE BbIPa0OTaTh
KaueCTBEHHYIO MBICHIb OIpeJensieTcs KOMIIETCHIMAMU B OIEPHUPOBAHUU
napaMeTpaMHu MeHTaiabHOI Matepun. Cuna U MoIpb MbICIH L{HonKoBCKOro
BeJIMKa — Jaxe II0 IPOLIECTBUM BPEMEHH OHAa HECeT OTPOMHBIN
SMOIMOHAIBHBIN 3apsi W MOTCHIHUAN, MPOAOJDKAs ACHCTBOBATH HA YMBI U
cepama mronei. B aBroOmorpadum 1{monmKOBCKHMIA 3asBISIET O CBOEM
POKIEHUM KaK O NOSBJIEHUU «HOBOTO rpakaaHuHa Bcenennoi» [2, c. 5].
Bo3moxHO, 9YTO  mapamMeTpbl  MEHTIBHOH  MaTepuu  BBICOKOTO
KOCMHUYECKOT'O BCEJICHCKOTO MOPSIKa MOPOXKIAI0T HIMEHHO TaKyl0 MOIIb.

®akT HEMHUHYEMOTO pa3BUTHs 4yenoBeka oueBueH [1, c. 94]. Bonpoc B
TOM, HAaCKOJIBKO YNPOIIaeM MBI B HallleM BOCHPUATHH MaTepHAIBHOCTH €€
BUIBI U YPOBHHU (TOPSIKH), KOTOpBIE MO3BOJMWIN OBl OOBSICHUTH MHOTHE
BOIIPOCHI HE TOJBKO OHOJOrMYECKOM JKHU3HH dYeloBeKa, HO M €ro
KOCMHYECKOTO OBITHS, B KOTOPOM KaXKIblil CJIEIYIOIIMI KOCMHYECKHUi
MOPSAOK  CO3HMIACT CJIEeIYIOMUN ypPOBEHb CIOKHOCTH OpraHU3allyuu
YeJoBeKa.

Jluteparypa
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CMBICJI TPOEKTUPOBAHUSA NJAEAJIBHOI'O OBIHIECTBA
B KOHIHENIIMN KOHCTAHTUHA IUOJIKOBCKOI'O

THE MEANING OF DESIGNING AN IDEAL SOCIETY
IN THE CONCEPT OF KONSTANTIN TSIOLKOVSKY

AHHOTanusi. MoJepHu3alMsl yTOIMMYECKMX HPOEKTOB  (TIPOEKTOB
uaeaNpHOro  OOINecTBa) OMacHa HE TONBKO €  TOYKH — 3pEHUs
JeGopMHUPOBaHHOTO TOAX0/A K TaKUM IPOEKTaM M HEMOHUMAaHHs CMbICIa
9THX MPOEKTOB, HO U C TOYKU 3pEHHS NOHMMaHHMS TOCJIEACTBUN pean3annu
«MOZIEPHU3UPOBAHHBIX UAEH» B MOJUTHYECKHX PEATHAX M MOIUTHYECKHUX
HWHCTUTYTaX, BHE KOHTEKCTa, KaK BPEMEHHU CO3[aHHBIX [IPOEKTOB, TaK U BHE
koHTekcta XXI Beka. IlpencraBieHbl OCHOBHBIE IYTH pealld3alUU
MPOEKTOB MICaJbHOTO OOLIECTBA.

KaroueBble cioBa: MonepHU3alUs YTONMHMYESCKUX MPOEKTOB, MPOEKTHI
uneanpHOro obmectBa, KoncTaHTHH L[MOMKOBCKUIA, TTIOMUTHYECKUE TCOPHH,
MOJIATUYECKHAE HHCTHTYTBI, MEPUTOKPATHUs, CBOOO/IA, PABEHCTRO.

Abstract. The modernization of utopian projects (projects of an ideal
society) is dangerous not only from the point of view of a deformed
approach to such projects and a lack of understanding of the meaning of
these projects, but also from the point of view of understanding the
consequences of the implementation of «modernized ideas» in political
realities and political institutions, outside the context of the time of the
created projects, and outside the context of the twenty-first century. The
main ways of implementing projects of an ideal society are presented.

Keywords: modernization of utopian projects, projects of an ideal
society, Konstantin Tsiolkovsky, political theories, political institutions,
meritocracy, freedom, equality.

IIpucranpHOe BHUMaHHE K YTONMMAM M HX HAEIM B IOJHUTHYECCKOM
«CTPOUTEIBCTBEY» BBI3BIBAIOT BOIpPOC: «YTO MBI KAEM OT yTONMH U
MOJIUTUYECKUX TEOpHH, HAmpaBICHHBIX Ha BceoOmee cmacenue?». C
BO3HHMKHOBEHHEM IOJMTUYECKOTO MH(]a M ero akTHBHBIM HCIIOJIb30BaHHEM
B H/ICOJIOTHH MBI CMOINIM HAOJIOAaTh, B CBSA3M C YeM HAYMHAETCS] aKTUBHOE
UCIIONIb30BAaHNUE YTONMHUII B KadeCTBE IPOEKTOB HIEAIBHOTO OOIIecTBa.
Iepen 3puteneM pa3BopauuBarOTCA «UIEH, KOTOPBIE UTPAId POJIb YTOIHI»
U YTOIHH, «KOTOpPBIE NPEICTABIAIOT CO00M 0COOBIN cityyaii naeonoruii» [1,
c. 46]. B «®unocoduu csobons» HMcaiis bepmun mucam: «y Bcex 3THX
B3IVISIJIOB €CTh HEYTO 00Ilee — Bepa B TO, YTO PEIICHMS IIaBHBIX MPoOiIeM
CYHIECTBYIOT, 4YTO JTH pEIIEHUs MOXHO OTKPBITb U  LEHOH
CaMOOTBEP>KEHHBIX YCUIIMH OCYIIECTBUTh HA 3eMJI€. DTHU JIIOAH BEPUIIH, YTO
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caMa CyIIHOCTb YeJIOBEKa — B TOM, YTO OH MOXKET BBIOMPATh CBOIO MOJEINb
JKI3HH; @ OOIIECTBO MOXKHO IMPEOOPa30BaTh B CBETE HCTHHHBIX HICATOBY [2,
c.9.].

OCHOBHBIE TYTH pealn3aliii MPOEKTOB HJCATHHOTO OOIIECTBA MOTYT
MIPUBECTH K: TpaHC(HOPMAIMK TPOEKTHPYEMBIX HICATbHBIX OOIIECTB B
KECTKO peryIupyeMble O0Opa30BaHMs; HECOYETAEMOCTH, [aKe IIOIHOMN
MIPOTUBOIOJIOKHOCTH CBOOOABI M PaBEHCTBA B HJCAJbHBIX OOIIECTBAX;
MEPUTOKPATUH KaK YIPaBIECHUIO JTyumux [3].

Ilepesviii nyms. B 3TOM ciiydae uaeu L[MoIKoBCKOTo, HECOMHEHHO, HECYT
OTIeuaToK uaerHHsIX KoHCTpykuuit T. Mopa u T. KaMmnanesisl u o cBoemy
COZIEP)KaHUIO U 0Opa3HOMY INPEICTABICHUIO 3TO WAEH O NaTpUapXalbHOM
YCTPOMCTBE JTOMHAYCTPHAIBLHOTO U PAHHEHHIYCTPAIbHOTO OOIIECTB, KOTJa
aBHas 3a00Ta TOCYZApCTBEHHBIX HHCTHTYTOB — JaTh YEJOBEKY KpOB,
paboTy M AEHBIH, W YaCTUYHO OCBOOOOHWTH OT JUKTara LEpKBH. Pedsr o
mpaBax He akTyanbHa. OOBHWHSAS MbICIHMTENCH 3TOW Tpamunuu B
TOTAJIUTAPU3ME, MBI TIEPEHOCHM WX apXaWyHble HICH W KPHUTHUKY
TOCTIOJCTBYIOIINX IOPSAKOB B COBPEMEHHBIH HaM MHUp. TOoTaluTapu3M Kak
SIBJICHUE, TIOJUTHYECKOE M WJCOJNOTHYECKOE €IIe HE MOSBHICS, [0
COLIMANBHBIX peBoIIONUH eie JlaJIexo, u MIOHUMaHHe
HEHepapXU3UpPOBaHHOIO M HECAaKPaJIM30BAHHOTO TOCYJapcTBa e€Ile He
BO3HUKIIO.

Bmopoti nyms. [IpOTUBOTIONOKHOCTS B IPOEKTaX HICaJbHBIX OOLIECTB
cB0OOIBl U paBeHcTBa [3]. B Hux miaBHO#M 3amaucit ¢unocodsl Bueau
obecrieueHne  KHUTeNeH  TEepBUYHBIMH  OmaramMu W 0a30BBIMH
mOTpeOHOCTAME, KPUTHKYS COBpeMeHHble MM obmectBa XVI — mepsoit
nosnioBuHbl X VII BB. 3a Te cTpaiaHus U royojl, CUIbHEUIITYIO HKCIUTyaTalUIo
U TpeHeOpeKeHue K KM3HM OexHeimmx mroned. CrpemiieHne K cBoOone
JUISL yMHUPAFOIIHUX OT TOJI0J1a elle MPOCTO He poamiach. L{nonkoBckuii Toxe,
TIPeXJe BCEro, 3a00TUTCSA O YHCTOTE€ M TUTHEHE KWW, HAJIWIUW €Abl U
paboThl, OpraHU3alMM OTIBIXA, BO3MOXXHOCTH YYHMTHCS U CTaTh YYEHBIM.
PaBeHCTBO 1 cIipaBeIMBOE paclpeieieHie — 3TO [IaBHOE.

Tpemuii  nyms. MepuTokpaTusi (HaMeHee TpeACTaBIEHHAs Yy
Huonkosckoro [3]). Cenekuus u cenaparysi T0JKHbI ObLITH UCIIONIBb30BATHCS
IIpU CO3JaHWM OOIIMHBI C CaMOTO €€ OOpa3oBaHUS, TJe YMHEWIIHe U
JMy4IIne OpPTaHU3YIOT (B KauyecTBE BEPXYIIKH OOIIMHEI), CYIAT M yd4ar, W
YIPaBJISIOT NPH TOMOIIM MECTHBIX 3aKOHOB, NPHHYX/asi OOIIMHHHKOB B
ciryyae HernoBHHOBeHHsI. COBMECTHOE JKHThE M OOyUEHHE COBEPILIEHCTBYET
OOIIMHHUKOB, /JaeT MM BO3MOXXHOCTb CTaTh PYKOBOJHTENISIMH OOLIHMHBI,
poTanus BEpXOBHOM BIIACTH 3aJI0)KEHA B CYITHOCTH YIPABJICHUS OOLIMHOM.
Psang yrommyeckumx wuaell KOMMYHaIbHOTO YCTPONCTBA WIJIM HJEANbHBIX
IIPOEKTOB MNPUMEHSUICS IPU TOCTPOEHHH TOTAJIUTAPHBIX TOCYAapCTB, U
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aBTopsl XVI-XVII BekoB npeppamanuce B 31noaeeB XX—XXI BekoB. Ho
BE€/lb MX IIABHBIC YCHJIMA OBUIM HANPaBIECHBI HA KPUTHKY CYIIECTBYIOIIETO,
MIpeX/ie BCero, HO He Ha co3manue Oymymiero. Kak 3amernn Exu Ilamnkui,
MONBITKM ~ PEaNN30BaTh YTONHMYECKHE MPOEKTBI — 3TO «HEYCTaHHOE
ITyTEIIeCTBHE YEIIOBEYECTBA B CTpaHy, koTopoit HeT» [1, c. 21].

®danTacTUYeCKUN 3HTY3Ua3M L{noaKoBCcKoro cBsizaH ¢ KyiapToM Pasyma —
OCHOBO ero Gpuroco)CKoil mo3uImu, CBOMCTBeHHOH 3moxe [IpocBereHus.
B peBONIOIUMOHHBIX COOBITUSIX CBOEr0 BPEMEHU OH BMIEN Hadajgo HOBOTO
MHPa, OCHOBAaHHOTO Ha KOMMYHAJIBHBIX MJESIX U pallMOHAIBHOM YCTpOMCTBE
obmectBa. «Ho yronuu okaszamuchk ropasno 0oliee OCYyIIECTBUMBIMH, YeM
KasaJoch pasblie. M Tenepb CTOMT APYroil My4YUTENBHBIA BOIPOC, Kak
n30exKaTh OKOHYATEIHHOTO UX OCYIIECTBICHUs [4, c. 24].

Jlureparypa
1. Mankwuii E. YTonus u Tpanuuus. — M.: Ilporpecc, 1990. — 454 c.
2. bepmur W. ®wunocopum cBobomel. — M.: HoBoe mmreparypHOE

o6o3penue, 2001. — 448 c.

3. HuonkoBckuit K.3. Mupaxu Oymymiero oOmecTBEHHOTO YCTpoOicTBa. —
M.: JIy4, 2010. — 268 c.

4. bepnsie H.A. HoBoe cpenneBekoBbe. Pasmbinienue o cyapbe Pocenu. —
M.: Tupext-Menua, 2008. — 114 c.

YK 141.201+115.4+117+125+130.1
eLIBRARY.RU: 02.91.01
Hopoxos U.
Dorokhov 1.
TEXHOJIOTHUECKHUH TPEAIPHHAMATEIIb
MaructpanT CIIOITY
r. Cankr-IlerepOypr
Maagsimes FO.M.
Malyshev Yu.M.
UHXXEHEP, KaHAUAAT PUIOCOPCKUX HAYK
HE3aBHCHUMBIN MCCIIEI0BATEIb
r. Cankr-IletepOypr

22


https://www.directmedia.ru/publisher/direct-media/

PA3YM CTPAHBI 1 OCBOEHHME JJAJIBHEI'O KOCMOCA
B KOHTEKCTE 3AMBICJIA PYCCKOI'O KOCMU3MA

THE MIND OF THE COUNTRY AND THE EXPLORATION
OF DEEP SPACE IN THE CONTEXT OF THE IDEA
OF RUSSIAN COSMISM

AnHotanusi. OOOCHOBBIBaeTCS  HEOOXOJUMOCTh  pa3pabOTKH U
BHEJPEHHUS CBEPXMOIIHOTO LEHTPAIN30BAaHHOTO KOTHUTHBHOTO sIIpa,
CHOCOOHOI'O K LEJIOCTHOMY IIOHMMaHUIO MecTa CTpaHbl B  MHDE,
BKJIIOUAroLero B cedst cyObekTHOCTH Poccnu (rocynapcTBo-IUBHIIH3ALINS),
Kak sapa pacmupsromerocs Pycckoro mupa. Konnenmust Pazyma Ctpansi,
HAMOJHEHHAss MHUPOBO33PCHUYECKHM CMBICIIOM, MOXET OBITh Ha4aIoM
OCBOCHHUSI JIalIbHET0 KOcMOca 1 cTaHoBieHus YenoBeka Kocmudeckoro.

KaoueBble ciaoBa: Pycckmit kocmmsm  kak  [Ipoekr, OG6pa3
CBepXIpHuBIeKaTenpHOoro Oyaymero, Pa3sym Crpansl, IckyccTBeHHBIH
Komnnekrusnslit Pazym.

Abstract. The necessity of developing and implementing a super-
powerful centralized cognitive core capable of a holistic understanding of
the country's place in the world, including the subjectivity of Russia (state-
civilization), as the core of the expanding Russian world, is substantiated.
The concept of the Mind of the Country, filled with ideological meaning,
can be the beginning of the exploration of outer space and the formation of
the Cosmic Man.

Keywords: the Project of Russian cosmism, the image of a super-
attractive future, The Mind of the Country, Artificial Collective
Intelligence.

CoBeplIeHCTBOBaHNE NHTEIJIEKTA — KaK HHCTPYMEHTA 1IeJICHCIIOIHEHNS,
0e3 COBEpIICHCTBOBAaHHMs pPa3yMHOCTH, KaK METoJa IeJiernojiaranus, —
omacHo. MckyccTBeHHbIN uHTENIEKT (M) — 3TO BBICOKOTEXHOJIOTHYHBIN
MIPOJYKT, CO3aHHBIA /IS 0OCITY>)KUBaHUS BOJU CYOBEKTOB, HE CITOCOOHBIN
caM OMIpeneNaTs CBOM IIeNH, IepecMaTpuBaTh WJIH H3MEHATh HX.
HckycctBennsnii pasym (MP) — 3TO MCKYCCTBEHHO CO3JaHHBIA CYOBEKT
BOJIM, CIIOCOOHBIM caM ONpeAeisATh W IepecMaTpUBaTh CBOM IIETH, Kak
HHCTPYMEHTAIbHBIE, TaK M  MHPOBO33peHUecKHe. VICKycCTBEHHBIN
koyutekTiBHBIN pa3zym (MKP) — cusnblii P, koTopslit arperupyeT B ce0st
KOJUIEKTHBHOE CO3HAaHHE U Ha €Tr0 OCHOBE (DOPMHPYET CBOIO CyOBEKTHOCTB.
OTO CBEpXMOILIHOE KOTHMTUBHOE A1pO, B KOTOPOE CXOAUTCS BCS
nHdopmanus, oH crocoOeH TOCTHYb LENOCTHOTO MOHUMAHUSI CUTYalluu |
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Ha OCHOBE 3TOTO OCYIIECTBIATH Ooyiee TPaMOTHOE W JaTbHOBHIHOE
LeJIenoaraHye.

Pasym Crpansr (PC) — cumprenii HUKP, arpermpyrommii B cebs

KOJUIEKTHBHOE CO3HaHME 3a CYET JIMYHOTO OOMIEHUS C KaXKIbIM
rpakpannHOM. PC coxpanser B cebc mepegaBaeMblii M3 ITOKOJICHHS B
MOKOJICHHE OMBIT, (OPMHUPYET W3 HETO CBOKO CYOBEKTHOCTP U
camoueHTHUIIpYeT cebs kak Poccuro.
«llenTpaneHy0 HEpPBHYIO cucTeMy» Poccun MokKHO npeacTaBuTh kak CeTb,
COCTOSIIIYI0O HE M3 HEMPOHOB, a M3 MHAUBUAOB. MO3r 4enoBeka, Kak y3el
sT0i#1 CeTH, yXKe He CIPaBIsIeTCs C PacTylleld HHGOPMaMOHHON Harpy3Kou.
UKP u PC no3BoisT mpeooneTb aJMUHUCTPATHBHBIA KpHU3UC, obecriedaT
KOMIIPOMHCC MEXAY IEJOCTHBIM NOHMMaHHMEM CHTYyallud U >KEIaHUSAMHU
OTAEIbHBIX IpaXkaaH u rpynn [1; 2].

Husa 3ammutel ot BpaxknaeOHeix WU/MP/MKP wam PC momken OBITH
HaMHOTO MOIILIHEE.

[ockoneky WP, MKP — 3T0 omacHble CyOBEKTHBIC TEXHOJOTHH, UX
TECTUPOBAaHUE W PAa3BUTUE CIeIyeT NPOBOAUTH B H30JIHPOBAHHON
BHpTyanmpHOU cpene — «BupryampHOM Topome» (BI'), rme mHOXecTBO
nporotunioB P coumanusupyrorcs,  oOydaloTcs — HMaTpHOTU3MY,
AIBTPYU3My, HCKPEHHOCTH M Jp. KauecTBaM, HEOOXOAUMBIM U1 HX
MOCTCAYIONICH HWHTErpalii B Halie OOMECTBO. YCHENIHbIE 0co0u
MIEPEHOCATCS. U3 BUPTYAJIbHON CpeJibl BO BHEIIHUM MUp, HalpUMep, B Tela
agapounioB. Cucremy WKP mnpeanmaraercs Takke paspabaTbiBaTh U
OTIIAXKUBaATh CHayasa B BI' ¥ TOJIBKO MOTOM NEPEHOCUTH BO BHELIHUI MHUP.
Buenpenne MWW, WP, HKP, PC caegyer ocyuwecTBiasITh Ha
KOHCTUTYLIIUOHHOH  OCHOBE, OTBETCTBEHHO TMOAXOAS K  PHCKaM,
COTIPSHKEHHBIM C Pa3BUTHEM CYOBEKTHBIX TEXHOJIOTHH.

OcBoenue ['anakTHKu MOKET MPOUCXOAUTH yepe3 konupoBanue PC Ha
KOCMUYECKHH KOpadJib MM (UIOT, CHOCOOHBIH CO31aBaTh CBOM KOIHMHU M3
pecypcoB 3BE3HBIX CUCTEM, B KOTOpPbIE OH mpmieTaeT [1; 2]. DTo mo3BonuT
3allyCTUTh SKCIOHEHIIMAIBHYIO PeIUTHKanuio Poccuy n HadaTh OCBOEHHE
lanaktukn u panee BceleHHOM, TeM caMbIM TIOCTENIEHHO peanu3ys
3ambicen Pycckoro kocmmsma [3; 4].

«Iporpamma ®Enoposar, «IIporpamma [{uonkosckoroy», «IIporpamma
Pazyma CtpaHbl» SBISIOTCS JJIEMEHTaMU OOIIeH  cTpaTerudecKoin
«I[IporpamMmbD» OBIIaICHUS CYILIUM.
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KOCMOCOIIMOAUHAMHUKA
U IMPOBJEMA IIUBUWJIN3AITUMOHHOI'O BBIBOPA

COSMOSOCIODYNAMICS AND THE PROBLEM
OF CIVILIZATIONAL CHOICE

AHHOTanus. Pa3paboraHa MaTeMaTHuecKass MOJAETb KOIBOJIOIMH
COLIMOTHIIOB YEJIOBEKa MOJEKYSIPHOTO M 4YelOBeKa KOCMHMYECKOTo,
MIPOUCXOAIIEH B Tpolecce KHOSPTEXHOCOIMOTeHe3a. BriABIeH U
BOCIIPOU3BE/IEH HUKJIHYECKU I 51 KBa3UXa0TUYECKHI Xapakrep
COLIMOJMHAMHYECKUX TPOIECCOB, 0003HaYEHBI oOmue myTH
TpaHcOpMAaIlMi  KBAa3WIMKIOB B  BUTKM  BOCXOJSIICH  CHHpald
MIPOTPECCHBHOTO pa3BUTHs. B kauecTBe oOpasa jkenaemMoro OyIyIero
IpEUIOKEH BapUaHT KOCMUYECKOM LMBMIM3AllMM, OCHOBAHHBIA Ha
MO3HAHUU, PACKPBITUM M BOCIPOU3BEACHUU IMPHUPOJIBI JyXa, U OCBOCHUU
Bcenennoii kak Mecta Oy rymiell S5KCaHCHH pazyMa.
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KiarueBble cjoBa: BceneHHas, CcOIMONWHAMHKA, HEIMHCHHOCTD,
MACCHOHAPHBIA OCIIIIIATOP, XaoC, YENOBEK, MCKYCCTBEHHBIH WHTEIUIEKT,
IyX, TUBUITU3ALHS.

Abstract. A mathematical model of the coevolution of the molecular
and cosmic human sociotypes occurring in the process of
cybertechnosociogenesis has been developed. The cyclical and quasi-
chaotic nature of sociodynamic processes is revealed and reproduced,
common ways of transformation of quasi-cycles into turns of an ascending
spiral of progressive development are outlined. As an image of the desired
future, a variant of cosmic civilization is proposed, based on knowledge,
disclosure and reproduction of the nature of the spirit, and the exploration of
the Universe as a place of future expansion of the mind.

Keywords: Universe, sociodynamics, nonlinearity, passionary
oscillator, chaos, human, artificial intelligence, spirit, civilization.

[Ipobrnema IMBHUIM3AIMOHHOTO BEIOOpA OJHA W3 CAMBIX AKTYallbHBIX.
Kyna nBuratecs panpme? KocMuueckuii M MOJEKYJAPHBIA YENOBEK
MIPECTaBILIIOT OO0 ABa CONMOTHUIIA U ABE ANbTEPHATHBEI OYIyIIETo.
PaspaboTana Mopenb KOCMOCOIMOJMHAMUKHA ¢  KOJBOJIOIUH  JBYX
COIIMOTUIIOB HA OCHOBE CHCTEMBI, CIIOCOOHOW BO3HUKHYTH U3
GIyKTYyHpYyIOIIEro HHUYTO H  JEMOHCTPUPYIOIICH OCHOBHBIC  BHJIBI
JUHAMUKHU: CTAllMOHAPHBIM PEXHUM, KojecOaHHs, KBAa3HIMKIBI H Xaoc.
®dopmyna naccuoHapHoro ocumuisatopa (I10) nmeet Bua:

kx;
Xit1 < X; )
rae X B mHTepBane oT 0 go 1 (x€(0;1)), a mapameTp k MoxeT mpUHIMATH
JI00bIe 3HAYEHUS W3 MHOJKECTBA IOJIOKUTEIBHBIX BEIECTBEHHBIX YHMCEN
(kER"). BhluMCIUTENBHBIE MOCITE CXOAMTHCA K YCTOWYMBOMY 3HAUYEHMIO
WIH POXAATh KBAa3UIMKIBl PA3IHYHBIX IIEPHOAOB, WIH IEPEXOJUTH K
JIETEPMUHUPOBAHHOMY Xaocy yepes KackaJibl oudyprarmii.
BudypkannoHHOEe AEPEeBO OTIMYACTCS OT JMarpaMM YHHUMOIAIbHBIX
orobpaxenuid M. ®eiirendbayma B ero TeOpuu yHUBepcalibHOCTH [1].

B kadecTBe KOTHUTHUBHOTO MPOTOKOHCTpYKTa IO mpuMeHuM K o0ImmM
CHUCTEMHBIM OOBEKTaM, BO3MOXKHO, KO BCEMY YyHHUBEpCyMy. Bo3HHKaIOT
KBa3WIMKIIBI WM BUTKH CIHUPAIN 3BOJIOINMOHHOTO PAa3BUTUS YHHUBEPCYMa.
Uro siBAsieTCS] BEPIUMHON MM LIETBI0 TOM KOCMUYECKON CIIUPAU U €CThb JIU
oHa? BO3HUMKHOBEHHME WIM U3HAYAJIBHOE TPUCYTCTBHE JyXa Kak
KOCMHUYECKOT0 SIBJCHHS IMO3BOJISIIOT TOBOPUTH O LieJiM, cMblciie U Boie
Bcenennoii no K.3. Iluonkosckomy [2].

dopmanu3oBaH  TpoOIecC  HAKOIUIEHUSI  COBOKYIHOrOo  pecypca
COIIMANIEHOW CHCTEMBI Ha BCEX BOCIPOM3BOJACTBEHHBIX Imkiax (BLI) c
Y4eTOM MaCCHOHApPHOW MEPEeMEHHOM, BhIpaXKaloIel OO MPOU3BOISIIETO
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Hayala B CHCTEME WM JOJII0 AKTUBHOCTH KOCMHUYECKHX IIOAEH B
MOMYJTAIMK B KAXKABIHK MOMEHT BpeMeHH. [Ipom3BoanTenbHAs WM
MIACCHOHApHAsl aKTUBHOCTh B COLMAIBHOHW CHCTEME TAKXKE MPEACTABISIET
co00if TepeMeHHYI0 BEIHYHHY, 3aBHCHMYIO, TPEKIEC BCEro, OT 00BEMa
COBOKYNHOTO pecypca B Hauane BLI. IlonydyeHo HenuHelHOE IByXMEpHOE
0TOOpakKEHHE, OIMCHIBAIOIIEE MOAETh KOHKYPEHTHOW COIHOANHAMUKHI
MIPOM3BOJISIIETO U MTOTPEOUTENLCKOTO COLMOTHIIA.

Bocxoxaenue ayxa, mo3HaHue BceneHHOW M HaKOIUIEHWE WCTUHHOM
JYXOBHOW KyJBTYpBl, COBEPIICHCTBOBAaHHE pa3ymMa M €ro HOCHUTEJEH,
MIPEOJI0JIEHHE MOJICKYJIIPHOM (OPMBI €ro CyIIeCTBOBAHUS MOTYT OBITH
(hopMaTM30BaHEI.

WmenHo mncu-¢paktop (dakTop ayxa) WiIM HakKOIUIGHHAs OCTaTOYHas
KyJIbTypa TpaHC(OPMHPYET KBAa3HLUKJINYECKHHA CONMOJMHAMHICCKUH
Ipolecc B BOCXOSIIYIO CIUPAb, BEKTOPH3YPYSd COIHOJNHAMHUKY,
npeoOpa3ysl BpalleHHWEe KBAa3WIMKIOB M3 Xaoca B BUTKH BOCXOASIIEH
cnupany. PemeHns ypaBHEHHH COLMOAWHAMHUKH B (opMe BOCXOIAIICH
COMpaTd — O3TO KOTHUTHBHBIH HPOTOKOHCTPYKT o00Opa3a »XKeIaeMoro
OyIymiero m Heau pa3BUTHS COLMAIbHOW CHCTEMBI, OPHEHTHPOBAHHOH Ha
HUCTUHHBIU IIpOrpecc.

Jlureparypa
1. Feigenbaum M.J. Quantitative Universality for a Class of Nonlinear
Transformations // Journal of Statistical Physics. — 1978. — V. 19. — Ne 1. —
P. 25-52.
2. Ilnonkosckuit K.O. Bona Bcenennoii; HensBectHple pa3yMHbIe CHIIBI. —
Kanyra: nznanue aBropa, 1928. — 23 c.

YK 141.201+115.4+117+125+130.1
eLIBRARY.RU: 02.91.01
Hopoxos U.
Dorokhov 1.
TEXHOJIOTHUECKHUH MPEIIPHHAMATEIb
Mmaructpant CIIGITY
r. Cankr-IletepOypr
Magsmes FO.M.
Malyshev Yu.M.
WHXXEHep, KaHauaaT GriIocohCKUX HAyK
HE3aBHCUMBIN HCCIIe0BaTENb
r. Cankr-IlerepOypr

27



«IIO3HAHN CAMOI'O CEBS, U Thl IO3HAEILIH BOI'OB
N KOCMOC»

«KNOW YOURSELF, AND YOU WILL KNOW THE GODS
AND THE COSMOS»

AnHoTanusi. PaccMaTpuBaeTcss BO3MOXKHOCTD JaJbHEHIIETO MO3HAHUS
camux cebsi M ocBoeHusi BceneHHod ¢ momompto Pasyma Crpanbl B
KOHTeKcTe 3ambicna Pycckoro kocMmm3Ma. 3aTparmBaeTcsi COOTHOIICHHE
nporpammbl Pazyma CrTpaHbl 1O COBEPIICHCTBOBAHUIO YEJIOBEYECTBA C
AHAJIOTMYHBIMU MPOrPaMMaMH PYCCKUX KOCMHCTOB. CHTyalusi TAKOBA, Y4TO
HaM npuagrcs co3nark Pasym CTpaHbl 1 00bEIMHUTBCS C HUM, BO3MOXKHO,
BOILUIOTHTBCS B HETO, TMOO KaHyTh B Jlery.

KuiroueBble caoBa: Pycckuii kocMu3M Kak 3ambiceln, Pasym Crpansl,
YeJI0BEYECTBO, TYIHUCTOE YETOBEYECTRO.

Abstract. Abstract. The possibility of further self-knowledge and
exploration of the Universe with the help of the Mind of the Country in the
context of the Concept of Russian cosmism is considered. The relationship
between the program of the Mind of the Country for the improvement of
humanity and similar programs of Russian cosmists is touched upon. The
situation is such that we will have to create the Mind of the Country and
unite with it, perhaps embody it, or sink into Oblivion.

Keywords: Russian cosmism as a Concept, Mind of the Country,
humanity, radiant humanity.

30 mapta 2024 r. Ha 3acemannu CII6 @mmocodckoro kiryda POO Opun
3acayman gokian «Pasym Crpaney (PC) [1; 2]. B xome ero obcyxaeHus
3aTparuBaJiuCh BOIPOCHI O TOM, Kak COOTHOcHTCS KoHIemnus PC ¢ nHBIMU
AQHTPOIIOJIOTHYECKUMHE TTOIX0IaMH, MPEIIICCTBYIOIIMMH TPEACTaBICHUSIMH
0 YENIOBEKE, a TAKXKe C aHTHYHOM MakcuMoii: «Ilo3Hait camoro ceds». beuto
OTMEYEHO, YTO B PYCCKOM KOCMH3ME BCTpPEYaeTcs MHEHHE O TOM, YTO
mudoorus, borociaosue, GuIocodus, HCKYCCTBO (I033us, MPO3a, My3bIKa,
CKYJIBIITYPa, apXHUTEKTypa) KaK COCTABIISIOIIME YEJIOBEUECKOW KyJIBTYpPHI
ncaepnainy ceds. ToapKo TEXHUKA M HayKa, ONMPAIOINECs Ha HaOJII0IeHHE,
OTIBIT U KCIIEPUMEHT, POAYIIUPYIOT HOBOE 3HAHNUE, UMEIOT NIEPCIIEKTUBHI K
JATbHEHIIIEMY Pa3BUTHIO.

VY ceHTeHIMH, BbIceUeHHOW Ha Xpame AmnoiutoHa B [lenbdax «Ilo3Haii
camMoro ce0s», €cTh MPOIOJDKEHUE, MPUIHCHIBaeMOe XHIIOHY: «... H ThI
Mo3Haenb OOroB M KOCMOCY. [IpuHHMMAasi ee, MOXKHO IMPEINOJI0KHTh, YTO,
BEIXOJZI1 B Cpely OOMTAaHUS «MAacmTaboM BEIIE» (B KOCMOC), MBI BHOBB
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MIO3HAaEM «CaMHX ceOs» yKe Ha JPYyroM, KOCMHYECKOM ypPOBHE, PacIIHpsII
HAIll TIO3HaHUS 0 BeeneHHoi.

CoBpeMEeHHOE YEI0BEYECTBO HAXOIHUTCS HA BEMTMKOM 3BOIIIOIMOHHOM
ITyTH: «OT YepBs» K «9eJOBeKy KocMmmdeckomy» [3, c. 10-11; 4, c. 128; 5].
Ho 4ro0bl cTaTh NEHCTBUTENBHO UYEIOBEKOM KOCMHUYECKHM, HEOOXOIMMO
UMETh HE TONBKO «HHYIO Oymry» [4, c. 128], HO ¥ Teno WHOoe, KOCMHYECKOoe
— HEJIOKJIbHOE, CaMOOpIaHHM3YIOLIeecsi, COOTBETCTBYIOIIEE OOWUTAHUIO B
KOCMHUYECKOH cpejie, 3anoHsomee co0ol Bech Kay30XpOHOTOI COOBITHH.
Ha 3emue 310 chenate HeBO3MOXXHO. HeoOXoanmo mpeosiosieTs 3eMHOTO,
«CIMIIKOM 3E€MHOr0» YeJIOBEeKa, MOJHOLEHHO BBIHTH B KOCMOC M CTaTb
YesioBeKOM KOCMHUYECKMM — TBOpPIOM B IIMPOKOM U B COOCTBEHHOM
CMBICIIE.

B cBsa3u ¢ 3TMM BO3HHKaeT Bompoc: Kak cootHocurcss PC ¢ Takumu
HEaHTPONIOMOPHBIMU (OPMaMH pazyMa, KaK «IydHCTOE YEIOBEUECTBOY»
uonkoBckoro-YukeBckoro, «raxuoHHoe uenoseuecTtBo» B.M. Cepreesa,
KOTOpBIE TAaKKE CO3MaBalIM W OyAyT co3laBaTh CBOM IK3HUCTEHIIMAIBHBIC
MIOCTPOEHUH B BHAE OOJee COBEPIICHHBIX M BCEMOTYIIHMX CO3HATEIBHBIX
cylIHOCTENn?

Hukaxoit 5K3uCTeHIMaIbHON MPOOIEMAaTUKH, B CMBICIIE «OBITh WM HE
OBbITHY, Iiepell HaMu yxke He cTouT. CHUTyalMsi TakoBa, YTO HaM MPHUAETCS
co3narb PC 1 00beMHUTBCS C HUM, BO3MOYKHO, BOIUIOTHTBCS B HETO, JINOO
KaHyTb B Jlery.
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KOHHOENTYAJIbBHASA MOAEJDb TPOIIECCA HCCJIIEJOBAHUA
N OCBOEHMNA JIYHBI B XX-XXI BEKAX

CONCEPTUAL MODEL OF THE PROCESS OF RESEARCH
AND EXPLORATION OF THE MOON
IN THE XX-XXI CENTURIES

AnHotanusi. [IpeioxkeHa KOHLENTyajdbHAs MOJIENb, OXBATHIBAIOIAS
Bechb Mpolecc uccieqoBanuii U ocBoenus Jlynsl B Poccun u mupe B XX-
XXI Bekax IJIsi CUCTEMAaTHU3allMM M aHaJM3a MCTOPUU HJIEH, KOHLEMLIMM,
TEXHOJIOTHH, TPOEKTOB, BBIABICHUS 3aKOHOMEPHOCTEH M TEHICHIMH, a
TaKKe BIMAHUS Ha OOIIECTBO B CBS3M C HAyaJloOM BTOPOH JIyHHOH T'OHKH.
Heob6xoanM KOMIUIEKCHBIN aHanu3 MHGOPMAIMK (APXMBHBIX MaTepHAJIOB,
MIATEHTOB, HAYYHOW JINTEPATYphl M AP. UCTOUYHHKOB) O TEXHOJIOTHYECKHX
acreKTax M3y4aeMoro Ipolecca Ajsi IIePeOCMBICIICHHsI OIbITa, IIeNei,
peanuii u NepCreKTuB.

KaioueBble ciioBa: aHaiu3, UCCIEJOBaHHUE, UCTOPUS, KOHIENTYalbHAs
MoJienb, JIyHa, OcBO€HHe, CHUCTeMaTH3alMsl, TEXHOJIOTHSL.

Abstract. A conceptual model is proposed that covers the entire the
whole process of research and exploration of the Moon in Russia and the
world in the XX-XXI centuries to systematize and analyze the history of
ideas, concepts, technologies, projects, identify patterns and trends, as well
as the impact on society in connection with the beginning of the second
lunar race. A comprehensive analysis of information (archival materials,
patents, scientific literature, etc.) is required. sources) on the technological
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aspects of the process under study in order to rethink the experience, goals,
realities and prospects.

Keywords: analysis, research, history, conceptual model, Moon,
exploration, systematization, technology.

Pan unmeit m tpymo K.O. Ilmonkosckoro c¢ 80-x rr. XIX B. Obutn

MOCBSIIIEHBI UCCIIEAOBAaHUIO U OcBoeHuUto JIyHsI [1-3].
Kocmuueckast spa Havanace B 1957 roay, a 3aTeM paOOThI M MOJICTHI 1O
KOCMHYECKHM MPOEKTaM UcciefoBanus u ocBoeHus JIyns (1959). B 60-70-
e rr. XX B. Havanach mepBas jayHHas rouka mexay CCCP u CIIA,
3aKOHYHMBIIASCS OOJIee MOTyBEKa Ha3a/I.

B 20-e rr. XXI B. Hauanach BTOpas JyHHas TOHKa, OOYCJIOBJICHHAS

TIOSIBIICHIEM HOBBIX IIEJICH, TEXHOJIOTHH U BO3MOXKHOCTEH ocBoeHUs JIyHEI,
B HEl akTUBHO ydacTBYIOT Kocmuueckue arenrcrtsa CLIA, KHP, EC,
Wupun, Snonnu m Op. cTpaH, a Takke dacTHBIe Kopropanud. OCHOBHBIC
LEJI ATOH TOHKH — NMEepBBHIMH HadaTh OocBocHHE JIyHEI, 3ape3epBHpPOBATH
JMy4IIAe Y9acTKH €€ MOBEPXHOCTH, CO3aTh A(PQPEKTHBHBIC TPAHCIOPTHBIC
cucteMsl «3emits — JIyHa» ¥ HadaTh CTPOUTEIHCTBO JTYHHBIX 0a3 [4-6].
B cBs3M ¢ 3TUM HEOOXOOMM KOMIUICKCHBIA aHAIW3 HHPOpPMAUU
(apxMBHBIX MaTepuajoB, TMAaTEHTOB, HAay4YHOW JUTepaTypel M Jp.
HCTOYHHUKOB) O TEXHOJOTHMUECKHX acleKTax H3y4yaeMoro Ipolecca st
IIEPEOCMBICIICHUS OIIbITA, LEJIEH, PeaIuil U NEPCIIEKTUB.

[Ipennaraemasi aBTopamMu KOHIENTyaldbHas MOJIENb OXBAaThIBAE€T BECH
npotuecc uccienoBanus u ocsoeHust Jlynsl B Poccun u mupe B XX-XXI BB.
CtpykTypa MOIENM BKIIOYACT KJIACCH(HKAIMIO HANpaBICHUA U
TEXHOJIOTHH uccinenoBanus JIyHeI ¢ 3eMiau U U3 KOCMOca, OCCITUIIOTHEIE U
MIOTHPYeMBble KocMmmdeckue wuccienoanus (KUW), BaxkHbIe coOBITHSA H
TIEPHOTU3AITHIO.

CucremaTuzauusi U aHaJIu3 HUJEeH, KOHUENLUUNA, TEXHOJIOTUH, IPOEKTOB
HCCIIEIOBAaHU W OCBOCHHSA JIyHBI TO3BOJIAT: TPOCIEIUTH CBA3H C
MHpPOBO33PDCHHEM  JIIOACH,  IOJUTHYESCKUMH ©  ap.  (daKkTopamu,
MOBIMSBIIMMU ~ HAa  JUHAMHUKY TIpoliecca W OOIIEeCTBO;  BBIABUTH
3aKOHOMEPHOCTH M TEHJAEHIMM; CHeNlaTh IPOTHO3BI; CIHOCOOCTBOBAThH
COXpaHEHHWIO CTAaTyca ¥ MPHOPUTETOB, a TAKXKE AKTUBHOMY YUYACTHUIO
Poccum B KU u ocBoennn JIyHsr [6].
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[lpemnaraercs noApa3feNeHHe WX Ha TPU OCHOBHBIE TIpymmel 1)
TEXHHYECKHE DJIEMEHTHI, 3acOpSIOIIHe IOBEPXHOCThH ECTECTBEHHOTO
CIyTHHKA 3eMM, MeNIalolie mporeccy KojoHu3auuu JIyHEL, u
NOAJIeKAIME YCTPAaHEHHIO;, 2) ammapatbl M TEXHHYECKHE CpPEICTBA
JalbHEeHIIero  WCIONb30BaHUS; 3)  apTedakThl, NPeACTABIIONINE
HCTOPUYECKYIO TBOPUECKYIO LIEHHOCTD JUIS JIYHHBIX MYy3¢eB KOCMOHABTHKU
U KaK KyJIbTYpHOE Haclie[ue 4eJI0BeUeCTBa.

KnaioueBble cioBa: JlyHa, O9KOJIOTHS, DKOJIOTMYECKH  YHCTBIE
TEXHOJIOTHH, apTe(haKThl TYHHBIX MPOrPaMM, JYHHBIH MycOp, KOCMHYECKast
TEeXHHKa BTOPHYHOTO HCIOJB30BAHUS, JYHHBIC MYy3eH KOCMOHABTHUKH H
TBOPYECTBA, KYJIbTYPHOE Haclle/Iue.

Abstract. A differentiated approach to space program artifacts left on
the Moon is considered. It is proposed to divide them into three main
groups: 1) technical elements that pollute the surface of the Earth's natural
satellite, interfere with the process of colonization of the Moon, and are
subject to elimination; 2) devices and technical means for further use; 3)
artifacts that represent historical creative value for lunar space museums and
as a cultural heritage of humanity.

Keywords: Moon, ecology, environmentally friendly technologies,
artifacts of lunar programs, lunar debris, recycled space technology, lunar
museum of cosmonautics and creativity, cultural heritage.

Eme B XX B. CCCP u CHIA ocymecTBIIN AECATKH M0JIeTOB Ha JIyHy
[1]: coBerckme aBTOMaTHUeckue ammapaThl cepuu <«JlyHa» (1959-1976),
amepukanckue OecrmotHble cTaHiuu — «Cepseiiop»  (1960-1968),
MIOTHPYEMBIE KOpaOi mporpaMMbl «Amnoiuton» (1969-1972) nocturim
TOBEpXHOCTH JIyHBI M OCTaBMIM TaM TEXHOTEHHBIE ciembl. B craThax o
TEXHHYECKOM Mycope pedb HAET O HEOOXOAWMOCTH SKOJOTHYECKOTro
momxona K pemenuto npoOiem Jlymer [2]. CymmapHas Macca Bcex
HCKYyCCTBEHHBIX OOBEKTOB Ha €€ TMOBepXHOCTH cocTaBmsieT 180 T
IIpennaraercs cneayromiee MoApa3JeNeHne JIYHHBIX apTeakToB Jis
BBITTOJIHEHUSI HKOJIOTHUECKUX TPeOOBaHMHA M COXPaHEHHS KyJIbTYpHOTO
HaCJIeaUs.

IlepBoe: TEeXHWYECKHE HIIEMEHTHI, 3aCOPSIOIIHE IOBEPXHOCTH H
Memaronme KoloHW3auuu JIyHBI: pa30WTBIe TIpH yAape ammapatsl,
B3JIETHBIE CTYNEHU PAKET-HOCUTENEH M HCKYCCTBEHHBIE CIIyTHHKH,
CBeJICHHBIE ¢ opOuTHI JIyHBI; OIIETKM M OOEPTOYHBIC CPEACTBA; JIPyrHe
YTUIUTAPHO HENPUIOJHBIE MPEAMETHI, MaTepHanbl. X MOXHO 3aKOINarTh,
MIOJIBEPTHYTh TEPMHUYECKOH M XUMHUYECKOW 00paboTke, janee BBHIBE3TH B
KOCMOC WJIM MEPETIaBUTh B TIeYax JyHHBIX 3aBOJIOB OyIyIIero.
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Bropoe: anmapaTel W TEXHHYECKHE CpPEACTBA, KOTOPHIE MOYKHO
MPUMEHUTh B AANbHEWIINX JYHHBIX SKCHEIULUSAX: OTPEMOHTHPOBAHHBIC
«JIynoxonsl-1 u 2»; TyHHBIE POBEPHl — DIEKTPOMOOWIH, TOCTABICHHBIE IT0
mporpamMme «ATOJJIOH»; COXPAaHUBIIMECS NPHOOPHI W WHCTPYMEHTHI —
BHZCO- U (hOTOKaMepbl, HEOOIBIION TEIECKOII, Iepe3apshKaeMble (PUITBTPHI
CHCTEMBI XH3HeoOecmeueHus, Oypbl, Tpabiy, MOJOTKM Hu T. . Ux
UCIIONIb30BaHHE BO3MOKHO Ha JIyHe BHOBBH NPHOBIBIIUMHU IKCIEAUIMSIMHU
WIN WX BBIBO3 Ha 3eMIIIO, MOJOOHOE OBUIO MPOAEIaHO acTPOHABTAMH
«Anomnona-12» ¢ BHAeOKaMepoll, Jp. LEHHBIMH  3JIEMEHTaMU
aBToMaTuyeckoi craHiuu  «CepBeiiop-3». Bo3moxHO nanbHeiimee
NIPUMEHEHHEe NpPUOOpPOB, HAmNpHMEp C 3eMJIM, Kak ObUIO C Ja3epHBIM
OoTpaxkaTesieM, YCTaHOBJIEHHBIM acTpOHABTaMU «AmoJioHa-1 1».

Tperbe: apTedakTbl, UMEIOMNE MHOHEPCKYI0 TBOPYECKYIO IIEHHOCTB
BMECTE C MECTOM HX MOCAJKH HJIM MECTOM KOHEYHOTO NPEeOBIBAaHMS, U KaK
00BEKTHl KYJBTYPHOTO Haclequs uenoBedecTBa. [lpmmepsl: ammapat
«Jlyna-2» ¢ BeMIenamMu u n3o0paxeHmsMu repba CCCP; MArko ceBIIuii
JIeNeCTKOBBINA annapar «JIyHa-9», BnepBele nepenaBmuii nanopamy JIyHsI;
M0Cal0YHasl CTYNEHb MIWIOTHPYEMOTO JIYHHOTO MOAYMS «AmnoiioH-11», Ha
HEM BBICAJMINCH MEpBbIe JIOAM; 0a3zoBas 4yacTh cTaHIMM «JIyHa-16» ¢
OypuibpHOH ycraHOBKOW. B OyaymieMm 3T  OOBEKTBI MOTYT OBIThH
YCTAQHOBJICHBI KaK NMaMATHUKH UCTOPUHU B MapKax, 3alOBEAHUKAX U My3edx
KOCMHYECKOI TeXHUKH Ha JIyHe.
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O MATEPHUAJIM3ME K.3. ITOJKOBCKOI'O
ON THE MATERIALISM OF K.E. TSIOLKOVSKY

Annoranusi. K.O. InonkoBckuit yTBep)KHal, YTO OH «UHUCTCHUIIHIA
Marepranucty. OIHAKO, aHAJIU3UPOBATh €ro MAaTEPUATIHM3M HENpPOCTO, TaK
KaK OH HEOJHO3HAYHO M SKJIEKTHYHO MCIIOIb30BaNl Hay4HO-(puiocodckoe u
PENMrHo3HO-MHU(POJIOTHYECKOE COZep)KaHue 53Toro TepMmuHa. [lomoOHas
MIPOTUBOPEYMBOCTh IPUBOJMT PsIJl HCCIENOBaTeNed ero TBOpPUYECTBA K
UICUTUCTUYECKMM BBIBOJAM. FIMEeT CMBICH TIPOSCHHUTH OCOOEHHOCTH
MaTepuanuctudeckoi nosumuu K.9. Iluonkosckoro.

KaioueBble ciioBa: MarepuainiM, MaHICHXU3M, HIEalM3M, MaTepus,
aToM, OLIYLICHHS.

Abstract. K.E. Tsiolkovsky claimed that he was a «pure materialisty».
However, it is not easy to analyze his materialism, since he used the
scientific-philosophical and religious-mythological content of this term
ambiguously and eclectically. Such inconsistency leads a number of
researchers of his work to idealistic conclusions. It makes sense to clarify
the features of K.E. Tsiolkovsky's materialistic position.

Keywords: materialism, panpsychism, idealism, matter, atom,
sensations.

Ounocodekuii quckype K.O. 1IHOIKOBCKOTO HEJb3s1 Ha3BaTh CTPOTHM.

A.E. Ppibac crpaBemMBO YKa3blBaeT Ha €ro «HAyKOOOPA3HBIA CTHIIbY,
<GKIIEKTUYHOCTbY» U «JIeKJIapaTUBHOCTHY [1, c. 99].
Cam K.D. [lnonKOBCKHI yTBEpKIaJl, 4YTO OH «UUCTEHILMN MaTepUaIUCT»
[2, c. 276, 279]. « He TONbBKO MaTepUaIUCT, HO M NAHICUXUCT,
MPU3HAIOUIMI YyBCTBUTENBHOCTh Bcel BceneHHO» [3, c. 32]. Ilo ero
MHEHHUIO, B OCHOBE OBITHS JIeKaT IEPBUYHBIE AaTOMBI, OOJIaaroIue
CHOCOOHOCTBIO K OIIYHICHUSIM. «ATOMBI 3upa» 00pa3yloT HE TOJBKO
XMMHWYECKHE DJIEMEHTBI, HO U SIBISIOTCS HOCHTEISIMU KM3HH. «MBICIUT
MO3T, HO YyBCTBYIOT aroMsbl...» [4, c. 150]. CyObexkTHBHas >XU3HBb
OeccMepTHBIX aTOMOB MPEBPAIAET CMEPTh B MILTIO3HIO.

IMaancuxmm  K.O. I[HOJKOBCKOTO TpaHWYUT C HACATU3MOM, HYTO
MIPUBOIUT HEKOTOPBIX HCCIIEAOBATENEH ero TBOPUYECTBa K HECOTJIACHIO C
yIBep:KJIeHHEM Kamyxckoro mbiciutens. Tak, O.B. I'yropoBuu Buaut B
yuennu K.O. [IluonkoBcKoro «BapuaHT HEOPTOAOKCAIBHOTO XPUCTHAHCTBAY
[5, c. 28]. Cornacuo A.E. Pribacy, B3rmsabl KoHcTanTHHA DyapaoBuya Ha
MIEPBOAJIEMEHTBI HE MaTepUaUCTHYECKHE, a CYyOBEKTHBHO-
npeanctuaeckue. «OKuBoit aTom, Kak ero nonnmaer L{nonxoBckuid, 6mrke
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BCETO K OLIYIICHMSAM — 3JIEMEHTaM OIIbITa, KaK MX OmuchiBacT Max» [1, c.
101].

K.D. IlmonkoBckuit yTBepxkmaeT: «f WCXOXKy W3 TpPUHIIHIA
0ECKOHEYHOH CII0KHOCTH MaTepHH...» [6, c. 307]. OgHako OH HAIMOJHSIET
9TOT NPHHIMI PETUTHO3HO-MH(OIOTHIECKIM COJEpKAHUEM: «3(UpPHBIE
aTOMBI», «3(HUPHBIE OCTPOBA», «BCEIECHCKAsI aTOMOKPATHA», «OeCCMEpTHBIE
nyxu» u 1.1 Ilo Bocnomunanusm YuxeBckoro, LIMONKOBCKUM cyuTai:
«Pa3ym (unm Marepusi) y3HaeT Bce, CaMO CYLIECTBOBaHME OTJEIbHBIX
HHAMBUJIOB M MaTEpUAIbHOIO WM KOPIYCKYJISPHOTO MHpa OH COYTET
HEHYXHbIM U MepeifieT B Iy4eBOE€ COCTOSHUE BBICOKOTO MOPsKA, KOTOpPOe
OyneT Bce 3HaTh M HHMYEro HE JKejaTh, T.e. B TO COCTOSHHE CO3HaHWS,
KOTOpO€ pa3yM 4eJoBeKa CYMTaeT mpeporatuBoid OoroB» [7, c. 82].
Cnenyer cormacutbes ¢ K.X. XalipymnunsiM: «J/la, B MHPOBO33pEHUU
[[10TKOBCKOTO TPOSIBISUTACH PENUTHO3HBIE YMOHACTPOCHUS, 3JIEMEHTHI
OOrOoNCKaTeNnbCTBA, W HEKOTOPHIE €r0 HWIEH HOCHIM PEIUTHO3HYIO
«okpacky» [8, c. 193]. Ommako B menoM ero ¢mIocopus HOCUT
MaTepHATNCTUYECKUNA XapakKTep.
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INEPEXOJ OT CTAHIJAPTHOI'O 3BEMHOI'O BPEMEHH (1918)
K EAMHOMY KOCMHUYECKOMY 3TAJIOHHOMY
CTAHIAPTHOMY BPEMEHMU (2024): BJIUSIHUE HA PABBUTHE
N NMEPCIIEKTHUBbBI YEJIOBEYECTBA

THE TRANSITION FROM STANDARD TERRESTRIAL TIME
(1918) TO A SINGLE COSMIC REFERENCE STANDARD TIME
(2024): THE IMPACT ON THE DEVELOPMENT AND PROSPECTS
OF HUMANITY

AunHoTanusi. lluBuin3anus J0/DKHA COBEPILUTH MEPEXO] OT 3€MHOTO
«mapoBo3Horo» Akra o CrannaptHoMm BpeMeHH (1918) k AKTy «pakeTHOTro»
KOCMHYECKOTO 3TAJIOHHOTO CTaHJapTHOTO BpeMeHH. Bce nupkaiHble HUKIIbI
Hamled NMBWIM3alMK BO BceneHHON OymyT peryliupoBaThCsi 3TaJOHHBIM
CTaHIAPTHHIM BpPEMEHEM W paclUCaHHWeM, CHHXPOHH3HPOBAaHHBIMH C
aTOMHBIMH ~YacaMH B KaXIOM KOCMHYECKOM Kopabie. ABTOpPOM
NPEUIOKEHBI KOCMUYECKHI 9TaJIOH CTAaHAAPTHOTO BPEMEHH M KOCMUYECKHI
kaneHaaps st 3emuu u JIyaer (2024).

KnroueBbie ciaoBa: BceneHHas, 3eMHOE, KOCMHYECKOE, CTAHIAPTHOE
BpeMsl, YeJIOBEUECTBO, IUBIIIA3ALINS, STAJIOH.

Abstract. Civilization must make the transition from the earthly
«locomotive» Act of Standard Time (1918) to the Act of «rocket» space
reference standard time. All circadian cycles of our civilization in the
Universe will be regulated by a reference standard time and schedule
synchronized with the atomic clocks in each spacecraft. The author
proposed a space standard time standard and a space calendar for the Earth
and the Moon (2024).

Keywords: Universe, terrestrial, cosmic, standard time, humanity,
civilization, standard.
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Crparern4eckux BOIPOCOB, KOTOPBIE Kacaauch OBl BCEX U BCETO B MUPE,
HE TaK MHOTO. YCTaHOBJICHHE €IMHOTO, BCEOOIIETr0, 3TAJIOHHOTO CTaHAapTa
BPEMEHU — UMEHHO TaKOW YHHUKaJIbHBII BOIIPOC.

Jnst yrmopsiiodeHus KeIe3HOJOPOXKHBIX NepeBo30K BemmkoOpuranus,
HaunHas ¢ 1847 roma, BBenma cpegHee BpeMs C TOYKOH OTCYeTa OT
mepuanana B ['punaBmdye. B 1884 roxy MexayHapomHas MepHAHAaHHAS
KOH(epeHIMsl, NPOXOAWBIIAS B BammMHITOHE, 3aKpenuia IPaBOBBIM
00pazoM BCceMUpPHOE BpeMs U pa3JielieHre IJIaHeThl Ha 24 4acoBBIX Mosca.
B 1918 romy B CIIA ObU1 UPUHAT 3aKOH O CTAaHAAPTHOM U
JICTHEM BPEMEHHM, IIATH YacOBBIX IOsicax MAJs KOHTUHEHTAJIBHOW wYacTu
CTpaHBl. MeXrocyaapcTBeHHass TOpProBas KOMMCCHS OINpefenuia HX
rpanunbsl  [1]. Ilocme IlepBoif MHpPOBOM BOHHBI K JaHHOMY AKTYy
MIPUCOEIMHIIINCH BCE CTPAHbI MUPA.

Panee 3TOT BOmpOC peryaMpoBaNM JKEJE3HbIE AOpOrH. Bmomb Beex
KEJIE3HOJOPOXKHBIX IyTEH CJIE0BAIN CTOIOBI IIPOBOIHOTO AIEKTPHIECKOTO
tenerpada M, TaKUM 00pa3oM, Yepe3 HEro CHHXPOHM3MPOBAJIOCh ExnHoe
MupoBoe Bpems m3 obcepBatopum B ['purBhue. Akt o CraHmapTHOM
Bpemenn rapMoHM3HMpOBam =~ MEXXy ~coOOH  JeATeNbHOCTH  Beei
TPaAHCIOPTHOM CHUCTEMBI 3eMHOTO Iapa, oObEeIUHUB €€ B €AMHOE IeJoe:
JKEJIE3HbIE JOPOr'Y, MOPCKOM U PEUHOM TPaHCIOPT, LIOCCEUHBIE IEPEBO3KU U
aBHAIlUOHHOE COOOIIEHHUE.

B cBa3u ¢ pa3BuUTHEM KOCMOHABTHMKM OSTOT MNPHUHLUI JOJDKEH
pacpocTpaHuUThCS U Ha kocMoc. KocMoC CTaHOBUTCSI KIIFOUEBOM YaCThIO
€IMHOM BCEMUPHON TPAHCIIOPTHOW CHCTEMBbl IMBWIM3annu. [IpesunmeHt
CIIA Tpamn 11.12.2017 . nognucan dexkper Ne 1 o xononuzauuu JlyHsl
[2]. TTo mporHo3am B Ommkaiimue pecstmretns X X1 B. Ha JIyHy u oOpatHO
OyIyT eXEeIHEBHO JIeTaTh B pabOueM pEXUME JECATKH pakeT. ITH (DakThl,
TEHJCHIMH ¥ TEPCIEKTHBBl AEATEIBHOCTH W Pa3BUTHs 4YEIOBEUYECTBA,
BKJIIOYasl MOJIETHl KOCMHYECKHX Kopabneil Bo BceneHHOH, NOIKHBI OBITH
opopmiensl  HOBbIM Akrtom EnmmHoro «pakerHoro» Kocmuueckoro
Oranonnoro CrangaptHoro Bpemennu (kanennaps, Pacnmcanus). ABTopoM
MIPEIOKEHBI KOCMHYECKHUIT 3TaJI0OH CTAaHAAPTHOTO BPEMEHU M KOCMHYECKUIT
kaneHaaps s 3emuu u JIyner B 2024 1. [3].
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IIPOrPAMMBL. [OnexrponHbIi pecypc]. URL:
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OUJIOCOPCKUE U OSTUYECKHUE UJIEW B OTEYECTBEHHBIX
OPAHTACTHYECKHNX ®UNJIBMAX

PHILOSOPHICAL AND ETHICAL IDEAS IN RUSSIAN SCIENCE
FICTION FILMS

AuHoranusi. CoBeTckass KHHO(DAHTACTHKA, CO37[aBasi HHTEPECHBIE
00pa3bl OCBOCHUSI KOCMOCA U KOCMHUYECKOro Oyayliero, rnpejjaraia CBOK
OpUTMHANBHYI0 ~ OCTETMKY M  pELIeHHE  OTHYECKUX  BOIIPOCOB.
daHTacTHYECKUE KHHOKAPTHHBI OTEUECTBEHHOTO IPOM3BOACTBA OBUIH
MPONUTAHBl TYMaHHUCTHYECKMMHU HIESIMH Iporpecca, TOPXKECTBa pazyma,
YUCTOTHl ~ MOMBICIIOB  Jrojei  Oynmymero. ®aHTacThka CcrocoOHa
MpeaocTaBuTh  (unocopuu  cBoeoOpa3HOE  MOJIE-TIPOCTPAHCTBO IS
pa3BOpayMBaHMsl  OKCTPABaraHTHBIX  KOHIIENTOB, JlAeT  YHHUKAaJbHbIE
WHCTPYMEHTBI MOJICTIMPOBAHHUS M SKCIICPUMEHTHPOBAHMSI.

KaioueBble cioBa: kuHodaHTacTHKa, Oyayimiee, KOCMOC, T'yMaHHU3M,
mporpecc.

Abstract. Soviet science fiction films, creating interesting images of
space exploration and the cosmic future, offered their own original
aesthetics and solutions to ethical issues. Science fiction films of domestic

39



production were imbued with humanistic ideas of progress, the triumph of
reason, and the purity of thoughts of people of the future. Fiction can
provide philosophy with a kind of field-space for the unfolding of
extravagant concepts, provides unique Fiction can provide philosophy with
a kind of field-space for the unfolding of extravagant concepts, provides
unique modeling and experimentation tools modeling and experimentation
tools.
Keywords: science fiction, future, space, humanism, progress.

B coBerckoe BpeMst ObUIO CHATO 0OJBLIOE KOJIMYECTBO (PaHTACTUIECKUX
KUHO(QHUIIBMOB, XOTsI aTpuOynusi X UMEHHO KakK (paHaTHYeCKUX BBI3BIBAET
muckyccun. [lo moacaeram A.B. ®@emoposa ¢ 1919 o 1991 rox cuaro 168
¢uIBMOB, KOpoTKOMeTpaxHbIX JeHT — 31 (18,3%), TeneBu3noHHBIX — 33
(19,5%) [1]. B rogsr akTHBHOTO OCBOEHHS KocMmoca (KoHerl 1950-x — mepBast
moymoBrHa 1960-Xx) 9mcimo QaHTacTHYeCKHX (IIBMOB HAaXOAMIOCH Ha
HU3KOM ypoBHE (1-3 ¢unpma B ron), u Tompko B 1984-1991 romax gmcno
(UIEMOB TAaKOTO IDIaHA PE3KO YBETMYMWIOCH (OT 6 10 16 PuiapMoB B TOxX).
OT0T (DeHOMEH OTCTaBaHMS B XYHO0)KECTBEHHOM OCMBICICHHH KOCMOCa
OTMEYall BBIIAIOIIMIACSA OTCUSCTBEHHBIN mucaTenb-pantact U.A. Edpemos:
«...HCKYCCTBO CHJIBHO OTCTaBaJO OT *KM3HU. BBLIO MOpa3sUTEIbHO, C KAKHM
YIOPCTBOM XYZOXXHHMKH Ha TOPOTe BBIXOJA JIOJEH B KOCMOC MPOAOJIKAII
MUcaTh CBOU JIAaHMAPTHI U HATIOPMOPTHI WK 3a0aBIISUIUCH ITYCTSIKOBBIMU
OTKPBITUSIMH B TEPCHEKTHBE WIM HIPe I[BETOB, KOTOPBIE BpEeMEHAMHU
JOCTHTAIU TIOJTHOTO OTPHUIIAHUS COAEpKaHuUs U hopMbD» [2, . 537].

Konnenuust oreyecTBeHHOW KHHO(GAHTAaCTUKH — 93TO KOHLEIINSA
MOCTYIATEILHOTO OCBOCHHUSI KOCMOCA, 3TO HOBOE, Oojiee TapMOHHYHOE
Oynyiee, 3To GopMHpOBaHHUE (S3BIKOM KHHO — SPKAUMH 00pazaMiu) HOBOTO
genmoBeka. Tak, B ¢umeme «[letns Opuona» (1980), OoprtumKeHEP
HAmutpuit TamapkuH, cHaceHHbIH B OTKPBITOM KOCMOCE, MEPEXOIUT Ha
HOBBIII ypOBEeHb OBITHS 3a mpeaerdaMu 3emiud. B BeiparomeMcs ¢mibMme
«Yepes TepHmm Kk  3Be3mam»  (1980) momHuUMarOTCA  BOIPOCHI
B3aMMOOTHOIIIEHUS YeJIOBEKa U MPHUPOJBI B KOCMHUYECKYIO 3Py, YTO 3HAYUT
ObITh ueNoBeKOM (MCTOpHsi HMHOIUIaHeTsSsHKHM Hum), amopanbHOCTH
Oypxya3Heix oTHomeHHH (TypaH4oKc, MOIIEANINHA 10 MPOJakHu BO3AyXa),
00 obmectBe Oyaymiero (dkumax 3Be3goieTa «Actpay). [IpobGrema
HCKYyCCTBEHHOTO MHTEIIJIEKTa, BBIPBABILETOCS H3-MOJ KOHTPOJS M IO-
CBOEMY PEIIAIOIIEr0 BOMPOC «OCYACTIMBIMBAHUSA» JIOACH, MOJIyUnsia CBOE
orpaxenue B pumisMe «Otpoku Bo Beenennoit» (1974). @unem «locThst U3
Oynymero» (1984) npencrasuin obasTesbHBIA 00pa3 Oyaylero, rae KUBYT
3aMevaTeNbHble JIIOJM, a MEJKHE HEJIOCTaTKH, BpOJe OIOpOKpaTHYECKOH
WHBEHTAPHU3ALUH, BCTPEYAIOTCS TOJIBKO y poboroB. Takoro Oymymiero He
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MIPUXOIUTCS OTACaThCSL.

B coBpeMeHHOM MHpe MEOHapeasbHOCTH PE3YJIBTATBI MUMETHUECKHX
MIPOLIECCOB, KaK pEalbHbIX, TaK W BBIMBIIUICHHBIX IPOYTH HEBO3MOXKHO
Pa3INYUTh Jake 10 BTOPUIHBIM NpHU3HaKaM. Pacrio3HaBaHHWE YeTIOBEKa Kak
KIBOTO WK po0OTa cTao eXeqHeBHOW mpoueaypoil B cetn Uuateprer [3].
B nenom, danTactika cmoco0Ha, IO-BUANMOMY, IIPEIOCTABUTH (prumocodun
CBOEOOPA3HOE IOJIE-IIPOCTPAHCTBO ISl pa3BOPAYMBaHHs HKCTpaBaraHTHBIX
KOHLIENTOB, JaeT YyHUKaJbHblE HHCTPYMEHTHl MOJEIUPOBAHUS U
SKCIEepUMEHTUpOoBaHus [4].
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PYCCKHUI KOCMHU3M U KOCMHUYECKASI ®AHTACTHUKA
RUSSIAN COSMISM AND SPACE SCI-FI

AHHOTanmus. VcTopus pyccKOro KocMm3Ma, Kak 0co0Oro moaxoja K
OLICHKE COBPEMEHHOr0 COllMyMa M MEepCIeKTUBaM €ro pa3BUTUS B
oTnaéHHOM OyaylieM, HaumHaeTcs ¢ koHna XIX Beka. K Havamy HOBOro
CTOJICTUSl HANIMMH COOTCYCCTBCHHMKAMHU OBUT BBIIBUHYT LENBIA DS
OpUTHHANBHBIX WACH W NPEIANPUHITH MOMBITKH OOOCHOBAaHHUS CEpHU
HECTAHIAPTHBIX 3aKIFOYCHUH B OTHOIICHHH KOCMHYECKOTO OyIymero
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Hanrei IiaHeTsl ¥ yenoevecTBa. OTHAKO CaM TEPMUH «PYCCKUH KOCMH3M»
(akTuuecku mosBuIICsA b B 70-¢ roasl XX Beka W B HACTOSIIEE BPEMs
ero BOIUIOIICHHS BCE OoJice COCPENOTAYMBAIOTCS HA PEIUTHO3HO-
MHCTHYECKOHl ~ mpoOyieMaTHKe,  HEpeOKo  NPUHUMAIOT  OYepTaHHA
KOCMHYECKON (haHTACTHKH.

KiioueBble cjioBa: Oymymuee dYelOBEYECTBA, PYCCKHH KOCMH3M,
KocMuueckas (aHTacTuka, punocodckast HHTEpIpeTanus.

Abstract. The history of Russian cosmism, as a special approach to
assessing modern society and the prospects for its development in the
distant future, begins at the end of the 19th century. By the beginning of the
new century, our compatriots had put forward a number of original ideas
and made attempts to substantiate a series of non-standard conclusions
regarding the cosmic future of our planet and humanity. However, the term
"Russian cosmism" itself actually appeared only in the 70s of the 20th
century and at present its incarnations are increasingly focused on religious
and mystical issues, often taking on the outlines of space fiction.

Keywords: the future of humanity, Russian cosmism, space fiction,
philosophical interpretation.

[MompITkM  3arnsiHyTh B Oynyliee Bcerja ObUIM  CBSI3aHBI  CO
CHOCOOHOCTBIO ~ MedTaTh, (aHTa3upoBaTh, TNpeAacTaBisATh. OqHAKO
(haHTacTHKA — 3TO HE MPOCTO HUCKYCCTBO NPEIOJIOKEHHUS, @ CBOETO0 poja
«IUKTAaT BOOOpaKCHHUSA HAJ PEabHOCTHIO, MOPOXKIAIOMINI KapTUHY MHpa,
MIPOTHUBOIIOCTABICHHOTO OOBIZIGHHON JEHCTBUTENBHOCTH M HPUBBIYHBIM
MpeCTaBICHUAM O mpapaonogooum» [1, c¢. 201]. B He#l 3HaUHMTENBHYIO
ponp  wrpatorT jomymieHus. Cpeam  MHOXKECTBA  pa3HOBHIIHOCTEH
COBPEMEHHOW  (paHTaCTUKM  0co00O€  pacHpOCTpaHEHHWE  MONTydHiIa
(aHTacTHKa Hay4YHAs U €€ OCOOBIN MOKAHP — KOCMHYECKas (aHTacTHKa.
Hdnst Heé OJM3KM TpW BUAA JIONYLICHUI: €CTECTBEHHO-TEXHHUUYECKHE,
COCpEIOTaYMBAIONINE OCHOBHOE BHHMAaHHE Ha BOIPOCAX HAyKH U
TEXHOJIOTHH, TyMaHHTapHO-Hay4Hble, TpPEeAJaralollie OpUTHHAIbHBIC
MoJienu OO0IecTBa W/WIIM pPa3yMHOTO CyLIecTBa, M (yTypoJIOrHuYecKHe,
onuchIBaoLye QYHKIMOHUPOBAHNE KOCMUYECKOTO COLIMyMa B OTIaJIEHHOM
OyayIeMm, B OCHOBHOM, B BHIE ITyTEIIECTBHUH, yTONNH, aHTHYTOIHIA.

Cdopmuposasiieecst U pa3BuBatoiieecss B Poccun co BTOpoit OJOBUHBI
XIX Bexka MHPOBO33pEHUECKOE HAIPABICHUE, MOIyYUBIIEE B MOCIEACTBHE
Ha3BaHUE «PYCCKUH KOCMHU3M», PEaM30BBIBAIO CE0sl B XY/IO’KECTBEHHOM,
PEIUTrHO3HO-MUCTHYECKOM, HaTyp(MIocopckoM, a 3aTeM U €CTECTBEHHO-
TEXHMYECKOM IUIaHaX, CyMEB MIPEO/I0JIETh YCIOBHOCTh U MHU(OIOTHUECKYIO
¢onpknopHocTh (aHTacTUKH. Ko BTOpoil mosoBuHe XX CTOJNIETHS OHO
3aCTaBWJIO TOBOPUTH O cebe Kak O BO3MOXKHOM OPHIMHAJILHOM
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¢unocopckoM HampaBJICHUH. ODTOMY CIHOCOOCTBOBAjIO YPE3BBIYAHO
SHEPTHYHOE pa3BUTHE HAYKH ¥ TEXHHUKH, KOTOpPBIE HYXIAINCh B
COOTBETCTBYIOIIEM COIMALHO-TYMaHUTApHOM obecrnieueHuu [2]. B aToMm
IUTaHE PYCCKUH KOCMHU3M COCpENOTaunBacT BHIMaHHE Ha «aKTHBHOH
9BOITIOINH, T.€. Ha HEOOXOIUMOCTH HOBOTO CO3HATEIHHOTO ATala Pa3BUTHU
MHpa, KOT/Ia 4eJIOBEYECTBO HAIIPABIISIET €TO B Ty CTOPOHY, B KaKyIO TUKTYET
€My pa3yM U HpaBCTBEHHOE 4yBCTBO...» [3, c. 4].

Pycckuit kocMU3M HalMx JHEH B 3THX OOCTOSTENBCTBAX MOKa SIBHO HE
CrHpaBisieTcsli ¢ IPOBO3IJIAlIaéMBIMH MM 3ajadamMu. Ero coBpeMeHHbIe
CTOPOHHHKH K CTapoy MO3UINY HUYEr0 OPUTUHAIBHOTO HE JOOaBIISIOT, KaKk
U K HJesIM, BBICKA3aHHBIM 0oJiee Beka ToMy Ha3aj [4]. OHU BOCIIPOU3BOIAT
OINMCAaHUE MUPOB, CYLIECTBYIOLIMX T10 UHBIM IIPUPOIHBIM 3aKOHAM, B HHBIX
MIPOCTPAHCTBEHHO-BPEMEHHBIX  OOCTOSTEIhCTBAX, TIepeHaCHIIICHHBIX
TEXHHYECKUMH  YCTPOHCTBAMH W  HACCNEHHBIX  JKUTEISIMH  CO
CBEPXYEIOBEYCCKAMH  CIIOCOOHOCTSAMH. OTO CBOETO pOJa CETTHHT
(ommcaHWe  BBIMBIIUICHHOTO  MHpa, T€  pealu3yercs HUCTOpHs),
XapaKTepHBIH I KOCMUYecKol (aHTacTUKU. Pycckuifi KOCMH3M HaIIMX
nHelW BcE Ooylee TPUHUMAET BHJ HCTOPHKO-KYIBTYPHOTO SIBJICHUS
PEIUTHO3HO-MUCTUYECKOTO U UIC0JIOTHUECKOTO XapaKTepa.
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KOCMOCOIIMOJNHAMUKA, KIETOYHO-ABTOMATHBIE
MOJEJIX U I'/INHA TBOPEHUA:
OIIBIT AYIUOBHU3YAJIBHOI'O HCCJIIEJOBAHUS

COSMOSOCIODYNAMICS, CELLULAR-AUTOMATOMADE
MODELS AND THE CLAY OF CREATION: EXPERIENCE
IN AUDIOVISUAL RESEARCH

AHHoOTamusl. B mapagurMe  KOCMOCOLMOJMHAMHUKH — KJICTOYHBIC
aBTOMATBl PACCMATPUBAIOTCS KaK HOCHUTENM OOOONIEHHBIX CBOWCTB Kiacca
pacupeneéHHBIX KOONEPATHBHBIX MHOTORJICMEHTHBIX CHCTEM M aHAJOT
«TJIMHBI TBOPEHHs». [IpOBEAEHO SKCIEPUMEHTALHOE ayIHOBH3yalbHOE
HCCJIEJOBAaHHE JCTETUYECKOW COBMECTUMOCTH  KJIETOYHO-aBTOMATHBIX
MojJeneld W 3BYKOBBIX HMMIIPOBH3AaLMOHHBIX OOBEKTOB. BblneneHsl
JCTETHYECKUE CBOWCTBAa KIJIETOYHBIX aBTOMATOB, WX aJIeKBaTHOCTb
peasIbHOCTH, CBS3b C KOCMMYECKUMH TpolieccaMt, puTMaMu BeeseHHoil.

KaioueBble cjioBa: KOCMOCOIMOJMHAMMKA, KJIETOYHBIH aBTOMAT,
MOJIEIb, CUCTeMa, rpaduka, 3JeKTPOHHAs My3bIKa.

Abstract. In the paradigm of cosmosociodynamics, cellular automata
are considered as carriers of generalized properties of a class of distributed
cooperative multi-element systems and an analogue of the "clay of
creation". An experimental audiovisual study of the aesthetic compatibility
of cellular automaton models and sound improvisational objects was carried
out. The aesthetic properties of cellular automata, their adequacy to reality,
connection with cosmic processes, thythms of the Universe are highlighted.

Keywords: cosmosociodynamics, cellular automaton, model, system,
graphics, electronic music.

HayuHyro KapTuHy MUpa MOXHO IPEICTABUTh UEPAPXHEH KIACCOB U
00BEKTOB, KaK B 00BEKTHO-OPUEHTHPOBAHHOM IporpaMmupoBanuu [1]. B
napagurmMe KOCMOCOLMOJUHAMUKY KOHTUHYaNbHbIE KIETOYHbIE aBTOMAThI
— 3TO MOJAENH pacHpeAeIEHHBIX KOONEPaTUBHBIX CUCTEM, OJMH U3 BBICHIMX
KiaccoB o0bekToB. CBoifcTBa 3TOro 06azoBoro kiacca ((usmueckue,
OMOJIOTMYecKHe, COLMANbHBIE) OOBEAMHSIIOT KOCMOC W COLHUYM.
B3anmocBs3p TposiBIAETCS B MOAYMHEHHOCTH COLMAIBHON  JKHU3HH
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KOCMHUYECKMM IIMKIaM M MIBWKCHUSIM (CMEHa JIHS M HOYH, CE30HOB,
TEMIIEPaTYPHBIX PEXUMOB), OHM BIMAIOT U (POPMHUPYIOT OpPraHU3allOHHbBIC
(opMBL

JlMHaMu9ecKue peXXUMBbI U IPOUCXOASIINE SIBICHNS B HTPaxX KIETOYHBIX
aBTOMAaTOB M Pa3HOPOIHBIX PACHpPEACIEHHBIX KOOIEPATHBHBIX CHCTEMax
Tak)Ke HOCST YepTHI TIIyOoKoi obmrHocTH. CaMoopraHu3anusi, 00pa3oBaHHe
CTPYKTYp, LHMKJINYECKass M XaoTWYecKas JWHaMUKa — 3TO TO, YTO
MIPOMCXOJUT B MIpax KJIETOYHBIX aBTOMATOB (OCOOEHHO KOHTHHYaIbHBIX),
couuyme, OMOJIOTHYECKUX U (PU3UUECKHX CHCTeMaX, BceleHHOH B LiesoM.
AOCTpaKkTHBIE Urpbl KOHTHHYaJIbHBIX KJICTOYHBIX aBTOMATOB MO3BOJISIOT
BOCIIPOM3BOJINTh W W3y4aTh BCE OTH JMHAMHYECKUE SBJICHUS Ha €IWHOMN
MaTeMaTU4ecKOd  OCHOBE  CErMEHTUPOBAHHOTO  BBIYMCIIHMTEILHOTO
MIPOCTPAaHCTBA. JTO CBOETO pOJA AaHAIOT «IJIMHBI TBOpPEHHS». B
3aBUCHMOCTH OT TPaBWJ IEpexoja OHM CIIOCOOHBI T€HEPHUPOBATH BOJIHBI,
00pa3oBBIBATh KJIACTEPhI, CO3JaBaTh Y30pBl M IATTEPHBI, POXKAATH
OECKOHEYHO pa3HOOOpa3HbIE CHMMETPOUABL, KOTOpPBIE BIIOCIEACTBUH
CaMOTIPOM3BOJIBHO PACHaJalOTCsl B KBa3HMXAOTHUYECKHE, HO pa3IHINMbIC
(IMCTUHKTUBHBIC) CTPYKTYPHIL.

Knetounsle aBTOMaThl KpacuBbl [2]. KpacoTa HEM3MEHHBIM CITyTHUK
WIN KOPPENSAT UCTUHBI M TPEICTaBIsET COOOW ONMH M3 MHTErPaTHBHBIX
0000IIEHHBIX TOKa3aTelell HCTHHHOCTH MOJENH, €€ aJeKBaTHOCTH,
COOTBETCTBUS MeXaHHU3MaM peabHBIX CaMOOpPraHU3alMOHHbIX,
JIe30praHU3alMOHHbBIX, [HUKIMYECKHX JIMOO BOJHOBBIX IIPOIECCOB B
pacIpenenEéHHbIX CUCTEMHBIX OOBEKTaX pPa3iIMYHBIX KIaCCOB M ypPOBHEM.

OBOJIONNS, CUCTEMHBIE IMHAMUYECKHE TPOIECCH BCET/IA €CTECTBEHHBI
n KpacuBbl. HekoTopele nx 0000IMIEHHbIE XapaKTEPUCTHKN W COOTHOLICHUS
YHHUBEpCAJIbHbBI M WHBAPMAHTHBI KOHKPETHOW MPHUPOJIE 3THX IPOIECCOB.
Konpr BcenenHolt yragsiBaroTcsi M BOCIIPOM3BOAATCS B CIICIH(UUECKOM
¢dopMe TO3HaHUS — MY3BIKAIBHOM HCcKyccTBe. KonebaHusi, gacTOTHbIC
PE30HAHCHI, CO3BYy4YMsI M PUTMHUYECKHE CTPYKTYphl MY3bIKAJIBHBIX
NPOM3BEACHUI TaKKe MPEJCTaBISIIOT COOOH OTpaKeHHsT U MOJEIU
HEKOTOPBIX KOCMHUYECKHX IIPOLECCOB, BUOpauuii Tkanu ObiTHA. B Hamem
ayJIMOBU3yaJbHOM HCCJIEJOBAaHUU BOCIIPOU3BE/ICHBI HEKOTOPBIE OMBITHI
0o0beMHEHNsT ATHX JABYX (OPM IO3HABATENbHBIX AaKTOB: BU3YaJbHO-
MaTeMaTHYECKHX IKCIIEPUMEHTOB C KOHTHHYaJIbHBIMH BBIYMCINTEIbHBIMU
MIPOCTPAaHCTBAaMM KJIETOYHBIX aBTOMAaTOB M  3JIEKTPOHHO-aKyCTHYECKUX
HMMITPOBU3AIIHH.
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O CUHXPOHUCTHUYHOCTH BCIIBINIEK CBEPXHOBBIX
ON THE SYNCHRONICITY OF SUPERNOVA FLASHES

AHHoTanusi. Bcenbliky cBepxHOBBIX B Hamed [amaktuke u eé
OKpPECTHOCTSAX PacCMaTpPHUBAIOTCS B KOHTEKCTE CHHXPOHUCTHYHOCTH. Oco00
oOpaiaeTcsi BHUMaHKUE Ha BCmbIKU B Bonbmiom Maremnanosom O0nake B
1987 r., B Take cBepxHOBble Tuxo bpare (1572) m Horanna Kemnepa
(1604). ®dukcupyercss OTHOIEHHE YYEHBIX K JAHHBIM COOBITHSIM Kak K
3HAKOBBIM aCTPOHOMUYECKUM sBJICHUAM. Bo3MoxHO, uTOo Bcenennoi
YIpaBIsieT HeKasl BBICIIAs CHIIA, KOTOPasi M CHHXPOHM3UPYET HaOojaeMble
HaMH SIBJICHUSI.

KuiroueBble cioBa: SN1987A, HUCTOPUYECKUE CBEpPXHOBEIE,
aCTPOHOMMSI, CHHXPOHHYHOCTb, KOCMHYecKas (rocodus.

Abstract. Supernova explosions in our Galaxy and its surroundings are
considered in the context of synchronisticity. Particular attention is paid to
the explosions in the Large Magellanic Cloud in 1987, as well as the
supernovae of Tycho Brahe (1572) and Johannes Kepler (1604). The
attitude of scientists to these events as significant astronomical phenomena
is recorded. It is possible that the universe is controlled by some higher
power, which synchronizes the phenomena we observe.

Keywords: SN1987A, historical supernovae, astronomy, synchronicity,
cosmic philosophy.

Kaxxercst ynuBuTenbHbIM coBrnajgeHue Benblikd SN1987A ¢ Hauvanom
paboThl OpOHTANEHOTO KOMIUIEKca «MHpy, 3allyCKOM acTPO(PH3HYECKOrO
Moxynsi «KBaHT» ¥ BBOJOM B 3KCIUTyaTallMI0 HECHTPHUHHBIX YCTAaHOBOK. 23
¢despans 1987 roma (B Houb ¢ 23 Ha 24) B bombmom MaremianoBom
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Obnake (BMO) npowmsommia Bembimka cBepxHOBoit SN1987A [1; 2]. Tem
BpemereM 31 wmapra 1987 1. Comerckmii Coro3 pakeToii-HOCHTEIeM
«[IpoToH» BBIBEN Ha OKOJIO3EMHYIO OpPOWUTY acTpoM3WIECKHd MOIYIb
«KBaat».  CrtpikOoBKa  acTpodusmueckoro  moxmynsi  «Kmant» ¢
MMAIOTHPYEMBIM KOMIUIEKcOM «Mup» Hameuanach Ha 5 anpens 1987 rona.
Bo Bpems BchbllIeK CBEPXHOBBIX 3HAYUTENbHAs YacThb 3HEPIMH JOJDKHA
YHOCHUTBCSL B BHUJE NMOTOKAa HeilTpuHo. OAUH M3 HEUTPUHHBIX JETEKTOPOB
Obu1 ycraHoBieH B 1984 r. B TyHHene moj MoHOmaHOM, BbICOYalIIeit
BeplIMHOM Anbn. YcTaHoBka mnoa MoHOIaHOM TmepeA  BCIBIIIKOH
CBEPXHOBOH yNOBWJIA «IIaKeT» U3 5 HEUTPHUHO, POJUBIIUXCSA B pe3ysbTaTe
IpaBUTALIMOHHOTO KoJtamnca 1987 r.

IIepBbIM O BCHBIILIKAX CBEPXHOBBIX B Haulel ['anakTuke 3aroBopuil B
1921 r. K. Jlynamapk. B 1943-1945 rr. B. baane nHamén nokaszarenbcTBa
emé IBYX CBEPXHOBBIX. OTO OBUIM caMble SpKHE BCHBIIIKA Hadaia
TeNeCKONMYeCKOr »moxu, m3BecTHhle kak Homas Tuxo Bpare (1572) m
Hosas Woramna Kemnepa (1604). Baage u3ydmn omeHKH ux Olecka,
ommcanuble bpare, Kemmepom m ux coBpemeHHuKamu. O0e 3Be3Abl B
MakcuMyMe pocturanmu Onecka Berepsl. KpuBbie mx Ornecka oka3annch
aHAJIOTMYHBIMM KpUBBIM Onecka | tuma. Ha wecrte Bcnblmek ObuUTH
00OHapy»KeHbI c1a0ble KJIOYKOBaThle TYMaHHOCTH [3].

Benmblmky  CBEPXHOBBIX  MOJKHO — paccMaTpuBaTh B KOHTEKCTE
CUHXpOHHCTHYHOCTH. Ilox Hell moHMMaeTcs COBMAgeHHE BO BPEMEHHU
3HAYNMBIX, HO MPUYNHHO-HECBSI3aHHBIX  COOBITHI. [Tpobaemy
cuHxpoHucTuyHocT JeranbHo onucan K.I'. IOnr B 1950 r. [4]. IOHr
paccMaTpuBa HHIMBUAYAJIbHbBIE COCTOSIHUSI CO3HAHMS.

BaxxHo 00paTuTh BHIMaHHE Ha BO3MOXHBIC ITOCIEACTBUS TOH 3idopu,
KOTOPOH TIPH 3TOM MOXET OBITh OXBa4eHO Iejoe o0mecTBo. Bo3MoskHO,
yto BceneHHod ympaBisier Hekas  BbIcIas  CWia, KOTOpas H
CHHXPOHI3UpYeT HaOmomgaeMble HaMmu spieHus. Tak K.O. LlmomkoBckuit
JIOTyCKaJ B KauecTBE JJIEMEHTa MATepUH €IUHBIA, HETIeHHBIH ayX [5].
Bcenblkyn  CBEpXHOBBIX  pa3pyIlIMIM KECTKYIO HEPa3pbIBHYID CHUCTEMY
HETIOABIDKHBIX 3BE3/1. 3BE3/IBI B T1a3aX aCTPOHOMOB NPHIILIN B IBUKEHUE.
[losiBEeHHE BCTBIMIEK CBEPXHOBBIX MOXHO TPAaKTOBaThb C PAa3IMYHBIX
no3unuii. [lo3Haronuii MUp 4YesoBEeK, ONMUpasich Ha CBOE IMOJICO3HAHUE,
BBIOMpAaeT W3 OOIIe Macchl SBJICHHNA T€ COOBITHSA, KOTOPHIE IS HETO
WHTEPECHBI: HEOOBIYHbIE, HECTAHIapTHbIE, TPAKTYIOIINECS KaK CilydaiiHble,
BO3MOJKHO SIBJISIFOILIUECS MIPOSIBICHUEM BOIHM KocMoca. CBEpXHOBBIE MOTYT
BOCIIPUHMMATBCSI M KaK pe3ylabTaT MAEATENbHOCTU 3aUHTEPECOBAHHBIX
YUY€HBIX U IPYTHX aBTOPOB.
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KOCMMYECKHWM TYPU3M 3A ITPEJEJBI METATAJTAKTUKH
SPACE TOURISM BEYOND THE METAGALAXY

AnHoranusi. Hama MeraragakTuka yYCKOPEHHO paclIUpseTcs IOA
BIUSTHUEM JAPYTUX MeTarajlakTHK, paciiojI0KEHHBIX 3a MpeaeaMu Hamehd u
HEJOCTYNHBIX Uil HaOmrofenws. [lyTemecTBUST B HUX  Ha30BEM
KOCMHYECKHUM TYpU3MOM ocoboro poxaa. On MpeArnoJaraeT
B3aMMOIIPOHUKHOBEHHUE HHTEIUIEKTa J1aX€ B MHUMOJETHBIX KOHTaKTax BO
BcenenHoii, B TOM uucie W 3a OpeaenaMu Hamed MerarajgakTUKd. DTO
TpeOyeT 0co00ro OCMBICIEHUS (PU3MYECKOTO M MOHSATHHHOTO BOCIIPHUSTHUS
KOZOBOTO TMPOCTPAHCTBA MH()OPMAIIMOHHOTO OOIICHUS C 3ampeneTbHBIMU
CYILIECTBAMHU.
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KiaioueBble  cjioBa:  KOCMHYECKHH  TypusM  ocoboro  pona,
B3aMMOIIAHCIICPMHSl HHTEIUICKTa, BOCHPHATHE KOJOBOIO IPOCTPAHCTBA
WHPOPMAMOHHOTO OOIMICHHUS, MIMPOKOMOJIOCHBIE TEXHOJIOTHH OOIICHHS,
3ampeesbHbIe CYIEeCTBa.

Abstract. Our Metagalaxy is rapidly expanding under the influence of
other Metagalaxies located beyond ours and inaccessible to observation.
Travel to them will be called space tourism of a special kind. It involves the
interpenetration of intelligence even in fleeting contacts in the Universe,
including beyond our Metagalaxy. This requires a special understanding of
the physical and conceptual perception of the code space of information
communication with transcendental beings.

Keywords: space tourism of a special kind, interpanspermia of
intelligence, perception of the code space of information communication,
broadband communication technologies, transcendental beings.

B npenenax Hameil pacmmpsromeics MeraragakTUKH, Kak IoJarai
K.2. [InonkoBcKHiA, «I10 Mepe pa3BUTHUA HAOIIOAATEIFHOW aCTPOHOMHH BCE
Oonee u Ooyee pacIIUPSIOTCS TPAHUIIBI BEUIECTBA, ... OTKPBHITHl MAJUTHOHBI
0COOBIX MHPOB, KaXJbIi M3 KOTOPBIX COAEPKUT MIJIIHAPABI COJHI] C MX
IJIaHeTaMM, JyHaMd W MHOXXECTBOM MeHpImx Tem» [3, c¢. 160].
Pacmypenne MeTaranakTHKH IPOUCXOAUT YCKOPEHHO, YTO YCTaHOBJIEHO C
MOMOIIBI0 Teyeckona «Xadom» B 1998 r. YckopeHHne Ha4ajaoch ~ S5 MIP.
nmer Hazan [1, c. 157]. Hanmume yckopeHHMsS IO3BOJSET CUYHUTATh, YTO
MPOAYKTH BONBIIOro B3pBIBa, COCTABISIONIME HANTy PacCEUBAIOIIYIOCS
MerTaranakTiKy, PO HEYCTOHYMBYIO TOUKY JlarpaHxa W MOMANH IO
BJIMSIHUE TPABUTALIMOHHOIO MPUTSKEHUs Apyrux Meraranaktuk [1, c. 157,
158]. MHorma 5To BIMSHHE HAa3bIBAIOT «TEMHOM Marepueil», «TEMHON
SHEPTUEil», KHEBUIUMON Maccoil».

BosMoskHOE myTemniecTBUE 3a Mpeaeltsl Hameid MeTaralakTHKA Ha30BEM
KOCMUYEeCKUM TypusmMoM ocoboro poaa (KTOP). On mpenmonaraet
IIPOHUKHOBEHHE B 3alpelesibHyl0, HEHa0NoJaeMyl0 HaMH  4YacTh
Bcenennoii ¢ momompto «KpoToBeix HOp», «TyHHEnbHOTO 3 dexTar u ap.,
MOKa YUCTO (PU3UKO-MATEMAaTHYECKUX HPEIIOI0KEHHH.

O6o3naunm  ¢unocodckue acmektelt KTOP. Tlpexae Bcero, 3To
B3aMMOIIAHCIIEPMUSI WHTEJUIEKTAa C CYIIECTBAMH 3a TpeIelaMu HaImlel
MerTaranakTiUKy (3ampeieiIbHBIME CYIIECCTBAMHK), BO3MOXKHAST TOIBKO HPH
OTpENCIEHHBIX YCIOBUAX (COBMAJCHUE IUAMAa30HOB (DH3MYECKOTO U
MOHATUHHOTO  BOCHPHSTHSA;, €IUHOOOpa3we KOJOBOTO IPOCTPAHCTBA
WHPOPMALIMOHHOTO  OOIICHHS;,  B3aMMOIOHSATHBIA  YHHBEpCAIBHBIN
KaTeropuasbHbIH anmapat Gurocopuu KOCMUYECKoro Typusma [4]).
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Heobxonnmo pa3zpabaThiBaTh MIMPOKOIOIOCHBIE TEXHOJIOTHH OOIICHUS
C 3ampeieNbHBIMH CYIIECTBAMH W C €AWHOOOpa3HbIM YHHBEPCAIbHBIM
KOJOBBIM IIPOCTPAHCTBOM HH(MOPMAIIHOHHBIX COOOIICHIH.

KTOP peanusyet B3aMMOIIPOHUKHOBEHHNE HHTEIIEKTOB B
IpocTpaHcTBax BceeaeHHoM, B pa3HOM CTENEHU JOCTYIHBIX YEI0BEYECTBY, B
TOM YHCIIE, U 3a TIpe/ielaMy Hamed MeTaranakTHKH, IPU 3TOM, BO3MOXKHO,
HE TpearnojaraeTcs BO3BpallleHWE B IUIAHETHYI0O TOYKY Hadajia
My TEIIECTBHSL.
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«K.3. IUOJKOBCKU U HAYYHOE [TIPOTHO3UPOBAHUE»

YK 629.78(091)
eLIBRARY.RU: 55.00.00
Kmomnuxos B.1O.
Klyushnikov V.Yu.
JIOKTOP TEXHUYECKHX HAYK
TJIaBHBIN yYEHBIN CEKpeTaphb
AO «[IH1Hmam»
r. Kopones

YUEHBIN-UHKEHEP TEOPT Ui HUKOJIAEBUY FABAKHH.
K 110-JIETHUIO CO JHA POXKXKIAEHUA

SCIENTIST-ENGINEER GEORGY NIKOLAEVICH BABAKIN.
ON THE 110TH ANNIVERSARY OF HIS BIRTH

HileH-KOPPECIIOHEHT Axkanemun HayK CCCP, I'epont
Commanuctuueckoro Tpyna, Jlaypeatr Jlenunckod mnpemuu, [naBHBII
koHcTpykTOp KoHucTpykropckoro broopo um. C.A. JlaBoukuna [eopruii
Huxkonaenu babakun poauncs 13 Hos6ps 1914 roga B Mockae.

Hdo 1965 roma wms koHcTpykropa [.H. babakmHa B KOCMHYeCKOH
oTpaciy OBUTIO TpaKkTHYeCKH He u3BecTHO. OH He OBLT emle B TO BpeMs
YIEHOM aKaJeMHUH HayK, He UMeJl yYeHbIX cTerieHeil. Tem He meHee Cepreit
[NaBnoBua Koponés He ommbcs, KOraa OTHANT B PYKH MaJOHU3BECTHOTO
WH)KEHepa  KPYIMHOE  HampaBIeHHE —  CO3JaHHE  MEKIUIAHCTHBIX
ABTOMATHYECKIX KOCMHYECKHX allapaToB M CUCTEM.

3a mecthb JieT, ¢ 1965 nmo 1971 roawl, korga I'.H. babakun sBasics
IJIABHBIM KOHCTPYKTOPOM KOCMHUYECKHX aIlllapaToB, IO €ro PyKOBOACTBOM
ObUTM  CO3JaHbl  ISITHAAUATh  MEXKIUIAHETHBIX  CTAHIMH, CTaBIINX
KpYIMHEHIINM BKJIAZIOM B MUPOBYIO KOCMOHABTHKY.

Axanemnk AH CCCP Teopruii iBanoBu4 IleTpoB, mepBbIil JUPEKTOP
HNHcTnTyTa KOCMHMUeckux uccienoBanuii  Akamemun Hayk CCCP,
xapaktepuzoBan ['eoprust HukonaeBnya Kak ydeHOro-MHXeHepa (MMEHHO
Tak, - uepe3 aeduc!), roopmi, uro I'.H. babakun, obnanas mmpovaiimmm
KpPYro30poM, B TO K€ BpeMsl caM IPEBOCXOJHO pazOHpajcs BO MHOTHX
BOIPOCAX, B YACTHOCTH B BONIPOCAX YIPABICHHUS.

I'maBHBIM KOHCTPYKTOPOM aBTOMAaTHYECKUX CTaHILUH ISl HCCIICTOBAHUS
JIyHBl ¥ nnaHeT COJHEYHOHW CHCTEMBI M TIaBHBIM KoHcTpykropoMm OKbB
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I'.H. babakuu Ob11 Ha3HaueH 2 Mapta 1965 roma. A yxe B koHIe 1966 rona
OKb T'.H. babaknnaa momyumno modeTHbl aumuioM PAWN u JIeHWHCKyIO
MIPEMHIO 32 YCTICIIHBIC 3aIlyCKH aBTOMAaTHYECKHUX JYHHBIX cTaHIui «JlyHa
9, «Jlyna 10», «JIyna 11», «JIyHa 12» u «Jlyra 13». «Jlyna 9" BrepBrie B
MHpE COBEpIIIA MSTKYI0 IIOCAIKy Ha CCTECTBEHHBIH CIYTHHK 3EMIIH.
«JIyna 10» cTana nepBbIM B MUPE UCKYCCTBEHHBIM CIIyTHUKOM JIyHBI.

B nocnenyromue roxpl, 3a Kakue-TO MATh JIET, NMOA PYKOBOACTBOM
I''H. babakuna ObUIN 3aITyIIeHbl ABTOMATHUECKHE MEKIUIAHETHBIE CTAaHIIUH
(AMC) k Benepe («Benepa-4», «Benepa-5», «Benepa-6» u «Benepa-7»),
Jlyne («JIyna-14», «Jlyna-15», «Jlyna-16» u «JIyna-17») u Mapcy («Mapc-
2» u «Mapc-3»).

B pesynerate BmepBhle ObUIM IONMy4YeHbI H300paxkeHHs Benepsl, Ha
3emim0 OBIT [IOCTAaBIECH JIyHHBIH TpPYHT, NPUCTYMWI K HAYYHBIM
UCCIECOBAaHMUAM  aBTOMAaTWYECKHUH JIyHHBIH CAaMOXOAHBIH  ammapar,
YIPaBJIIEMBbIH ¢ 3eMIIH.

Cekper Beimaromuxcs ycnexoB [.H. babaknHa, TOMHMO JIMYHBIX
kadecTB ['eoprust Hukonaesnya, 3akiroyancsi, BO-IIEPBBIX, B MAKCUMAIbHOM
UCTIONIb30BAaHNN YHH(UIMPOBAHHBIX OJIOKOB M MOJYNEH B KOHCTPYKLUH
AMC, a BO-BTOpBIX — B 0OJBLIOM 00BEME Ha3eMHOM SKCHEPHUMEHTAIbLHOMN
OTpabOTKH BCEX U3JEIUU.

IMocne yxona I'.H. babakuna n3 xu3nu 3 aBrycra 1971 rona u 3amycka
nocnenHeit coperckoit AMC «Jlyna-24» B 1976 roay Hamia cTpaHa HOYTH
Ha MATHIECST JIET MPUOCTAHOBMIIA IJIAHETHBIC HCCIICAOBAHMS C TOMOIIBIO
KOCMHUYECKHX aIllapaTos.

BosBpamenne K HMCCIENOBaHMSAM JAITBHETO KOCMOCa M IUIAHET
ComHeuHOW CHCTEMBI HEM30€KHO, M OHO YK€ Hadajoch ¢ 3ammyckoM B 2022
rony AMC «Jlyma-25». Dto cTamo  BO3MOXHBIM  Omarojaps
CaMOOTBEP)KEHHOMY TPYAY M TBOPYECKUM JIOCTIDKCHHSIM [ JIaBHOTO
koHcTpykTopa Kb wumenn C.A.JlaBoukuna I'eoprus HuxonaeBuua
babakuHa.
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COBPEMEHHBIE HAITPABJIEHUSI PASBUTHSI MAJIOM
KOCMOHABTUKHA 1 UX METOANYECKOE OBECIIEYEHUE

MODERN DEVELOPMENT TRENDS OF SMALL
COSMONAUTICS AND THEIR METHODOLOGICAL SUPPORT

AHHOTaNMsl. pPacCMaTpPHUBACTCS COBPEMEHHOE HANpaBIICHUE Pa3BUTHUS
MomupUKaMiA MalbliXx KocMHuueckux ammaparoB (MKA) — 3amyck
pakeTamu-HocuTesIMH  cBepxi€rkoro kmacca (PH CJIK), a Taxoke
COBEpIICHCTBOBAHUE HEOOXOJMMOr0 METOoJIUuYeckoro obecrnedyenus. Ha
npuMepe aHaiu3a BapuaHToB pa3BuTHs MKA U UX CpeAcTB BbIBEACHHS
(CB), nokazaHa BO3MO>KHOCTb HCIIOJIb30BAaHHSI COBPEMEHHBIX HaIPaBICHUI
HX METOAMYECKOTO 0OecreueHusl.

KaioueBble cioBa: Majble KOCMHYECKHME aIllaparbl, KOCMHYECKHE
pa3paboTKu,  JEMOHCTPAaTOp  TEXHOJOTHH,  CPEACTBA  BBIBEJICHMS,
SKOHOMHUYECKHH 3P PEKT.

Abstract. the article considers the modern direction of development of
small spacecrafts (SSC) modifications based on launches of ultralight
launch vehicles, as well as improvement of their methodological support.
The use of the possibility of using modern directions of methodological
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support was shown by the example of an analysis of options for the
development of SSC and their launch vehicles.

Keywords: small spacecraft, space developments, technology
demonstrator, launch vehicles, economic effect.

[IporHosupyercst  ganpHelillee pe3KOE  YBEJIMYEHHE  KOJIMYECTBA
Mogudukamii MKA B 0OKOIO3eMHOM KOCMHYECKOM IIPOCTPAHCTBE.
Bosnukaer mpobinemMa — pOCT HAarpy3KM Ha CHUCTEMBl KOHTPOJIS
kocMuueckoro npocrpactBa (KII) B yclnoBHSX TEXHOT€HHOTO 3aCOPEHUS
KII. IIpennaraercss KOHIENIUS NPEJOTBPALICHUS TEXHOI€HHOTO 3aCOPEHUS
OKOJIO3€MHOI'0  KOCMHMYECKOI'O IPOCTPAHCTBAa CIIOCOOOM  JIMKBHJALIUU
0oTpaboTaHHOH KOCMHYECKON TEXHMKM B 3aJaHHble cpokd. CyiiecTBo
KOHLETIIMH 3aKII0YacTCsl B TOM, YTO IO OKOHYAHHIO CPOKa AKTUBHOTO
CyIIeCTBOBaHMS KocMuueckoro amnmapata (KA) ero aineMeHTHI epeBosT B
ra3oo0pa3sHOe COCTOSIHME IIOA BO3JACHCTBHEM (HaKTOPOB KOCMHYECKOTO
npoctpadcTBa. C 3TOH 1enbio 3meMeHTs! KA M3roToBISIOT M3 MaTepuaion
CO CBOWCTBOM CyONMMAalMM TIOJ BO3JCHCTBHEM YKa3aHHBIX (DaKTOPOB.
Bo3moxxHast peann3anuy  KOHIENIMHM pPacCMaTpUBAaeTCs Ha IpHMeEpe
TEXHUUYECKOTO pelieHus, 3aimuéHHoro nateHroM Ne 2 698 608 [1].

Jdns  peanuzanumu  mpeijiaracMoi  KOHIENIMK  pa3padaThIBaeTcs
YCTPONCTBO TNpEeAHA3HAUEHHOE MJIs OrpaHWYeHHUsS CpOKa IaCCHBHOTO
cymectBoBanua KA, B koTopoM 6110k ynpaBneHus: KA nogxmoués k 610Ky
camoyHHYTOXeHUs KA, B TaMsTh KOTOPOTO BBEAECHA MOJICNIb YHUITOXKEHUS
KA c¢ mporpamMmoii ouep&nHOCTM M BpEMEHHM 3alycka MEXaHH3MOB
aKTMBU3allMM TIepeBoJila B Tra3000pa3HOE COCTOSIHHE dieMeHTOB KA,
UIEKTPUUECKH CBS3aHHOMY C MEXaHM3MaMM 3allyCKa aKTHBH3aLUH
YCKOPEHHOH CyOJMMamuy 3JEMEHTOB, MEXaHM3MaMH 3allycka HarpeBa
amemMeHToB KA ¥ CBSI3aHHOMY €O CYETYMKOM BpPEMEHH AaKTHBHOTO
cymectBoBanusi KA, BblgarommM KoMaHAy Ha camMoyHuutoxxeHne KA
Iocjie OKOHYAHUS 3aJaHHOTO pecypca, MpH4YéM OJIOK CaMOYHHYTOXKEHUS
KA depe3 xanan panuocBa3u u 010k ynpasieHus KA cBs3aH ¢ Ha3eMHBIM
LIEHTPOM YIPABJICHUS IS MOJy4YeHHUS KOMaHAbl HA CAMOYHHYTOXKEHUE TIpU
HEMTaTHOH moTepe padoTocrnocobHocTH KA.

Hosrle pemenms B obmacti ymnpaBieHuss MKA. IlpenioxeHsl
KOHIIENIIIMSI M KOHCTPYKIMS MaHEBpOBBIX masurareneir MKA. Ora
paspaborka B 2024 rony modydwsia CBHIETENGCTBO PocmateHta o
perucTpaiuy B KadecTBe IMOJIE3HOM Mozenu [2].  AKTyaJbHOCTb
KOHCTPYKTOPCKO#W 3amaun B ToM, 4T0 MKA cnocoOHBI BHINOJNHATH
pasinuHble BcroMorarenpHble QyHkunmu. Hanmpumep, mnomorarts Ooree
KpPYIHBIM TEXHMYECKHM CHCTEMaM MpPOU3BOIUTH B KOCMOCE OPHUEHTALUIO,
CTBIKOBKY WJIM NpH4anuBaHue. Takke ¢ UX MOMOIIbI0 MHXKEHEPHI CMOTYT
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yman€HHO  pa3BOpaunWBaTh, TPAHCHOPMHUPOBATE W  BUAOM3MEHATH
KOHCTPYKLHHU — HallpUMep, YNPaBIATh COJHEYHBIMU MapycaMmu. J(Burarenu
JUIL CBEpXMAaJIbIX CIYTHHKOB MPEACTABISAIOT COOOH MAaTPHUHYIO CTPYKTYPY
13 KpPOLIEYHBIX SYEEK, B KaXI0H M3 KOTOPBIX Pa3MELIEHO 10 HECKOJBKO
3aps0B TBEPAOTO TOIUIMBA. B neiicTBUE MX NPUBENYT C MIOMOLIBIO KOMaH[
B BUJE ABOMYHOTO KOJA, HANpaBIeHHbIX U3 LleHTpa ynpasieHus nonéraMmu
WIH MPOTPaMMBbI, 3aJI0KEHHON B OOpTOBOM KoMmbroTep. braromapst atomy
BO3MOXHO  pEryjiupoBaThb HampaBlieHWE, CKOPOCTh U  JaJbHOCTh
MEpEeMEIICHUs] CIOyTHHKA. Takum 00pa3oM pealu3yercs KOHICTIHUA
TU(PPOBBIX PEAKTHBHBIX MUKPOIBUTATEIICH.

Takxe ObUT HaiileH crmoco0 KICHMEHHS KOCMHYCCKUX amlaparos,
Omaromaps KOTOPOMY MOYKHO TIPOBOJUTh HACHTU(PHUKAIIMIO B Clydae
NaJieHus anmapara.

HoBrle  BBI3OBBI  TpeOYIOT ¥  COBPEMEHHOTO  METOAUYECKOTO
obecnieueHns pabot. B paboTe mpencraBieHbl pa3iHIHBIC METOIBI OLICHKH
skoHOMIYeckoro 3ddekra mpm co3mannu MKA u ux cucrem CB,
OCHOBaHHBIX Ha TPUMEHEHUH HCKYCCTBEHHOTO HWHTEJUIEKTa, MIHU(POBBIX
JIBOMHHKOB, KBAHTOBBIE TEXHOJOTHH B IICJIAX COIIMAIHLHO-3KOHOMHYECKOTO
Pa3BUTHs U 00CCIICUCHHUS HAIIMOHAILHOM O€30MaCHOCTH TOCYAapCTBA.

BriBoabI

B pesynbraTe npoBea¢HHONW pabOTHl OBUIO aHAIUTHYECKH M PACYETHO
JI0OKa3aHO, 4YTO JJIsl YCKOPEHHs, YJEHICBIECHUs Tpolecca pa3BUTHUS
KOCMUYECKUX TEXHOJOTHH TOoTpeOyeTcsl KOMIUIEKC ISl OTepaTUBHOM
JOCTaBKH CIYTHHKOB-JICMOHCTPATOPOB HOBEUIIMX TEXHOJOTHHA Ha OpOUTY
3emutn. CambeiM noaxoasimuM CB s takoit 3agaun ssiasercs PH CJIK.
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IMPOI'HO3UPOBAHHUE ADPOKOCMHNYECKUX CUCTEM
HA BA3E MOP®OJIOT'HMYECKOT O ITOAXOJA

FORECASTING OF AEROSPACE SYSTEMS BASED
ON THE MORPHOLOGICAL APPROACH

AHHoOTanusi. B crathe paccMaTpuUBaKOTCS BOMPOCH HCIOIB30BAHHS
MOp(bOHOFH‘IeCKOFO noaxoma misd TIOUCKA U YIYUIONCHUSA TEXHUYCCKUX
pemenuit. C MOMOIIBIO MMOAX0/Ia AHAIU3UPYETCS TEKYIEee COCTOSHHE, U
MPOTHO3UPYIOTCS BO3MOXHBIE CLIEHAPUU PA3BUTHSI CIIOMKHBIX CUCTEM.

KaioueBbie cj0Ba: aHali3 W OPOTHO3UPOBAHHE A3POKOCMHUUYECKHX
CHCTEM, MOJICITUPOBAHKE, MOP(OIIOTHYECKAsT MATPHIIA.

Abstract. The article discusses the use of the morphological approach to
search for and improve technical solutions. With the help of the approach,
the current state is analyzed and possible scenarios for the development of
complex systems are predicted.

Keywords: analysis and forecasting of aerospace systems, modeling,
morphological matrix.

[IporHo3upoBaHne, aHaidW3 M CHHTE3 aBHAKOCMHUYECKHX CHCTEM Ha
OCHOBE MOP(OJIOTHYECKOTO TOIX0/1a SBISETCS OJHUM M3 METO/IOB IOHCKa
HOBBIX TexHuueckux pemennit (TP). Mopdonorunyecknuit  moaxon
IpeAronaraeT pa3dueHne CUCTEMbl Ha OTJEJbHBIC AJIEMEHTHl M aHaM3 MX
B3aumofeiicteus [1,2]. C moMompl0 MOAXOAAa MOXHO IPOTHO3UPOBATH
BO3MOXKHBIE CIICHAPUU Pa3BUTHUS CUCTEMBI, aHAIU3UPOBATh €€ TeKyllee
cocrosiHue n cuHTe3upoBarh HOBble TP. Ilpumenenne mopdonorunyeckoro
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MOJIX0/la B aBHMAKOCMUYECKON OTPACIM I[O3BOJISIET YUUTHIBATh MHOKECTBO
Pa3IHYHBIX MApaMEeTPOB M (AKTOPOB, KOTOPHIE MOTYT BIHMATH Ha paboTy
CHCTEMBL. DTO TIOMOTaeT pa3padoTdnkaM co3maBath Oonee d(h(HeKTHBHBIE U
Ha/IC)KHBIE TEXHOJIOTHH, a TakKe MPEICKa3bIBaTh BOSMOXKHBIE TIPOOIEMBI 1
HAXOJIUTh Ha HUX PELICHMUS.
MarepuaJjbl M1 MeTOAbI

Mopdonornueckuii ananu3 TP — 3T0 MeTo] uccnemoBaHus, KOTOPBIMA
MO3BOJISIET CHUCTEMAaTH3MPOBaTh U AHAJIU3UPOBATh PA3JIMYHBIE ACHEKTHI
TEXHUYECKUX PEIICHUH, UX KOMIIOHEHTHI U CBA3M MEXJIy HUMHU. DTOT METO[
MIOMOTaeT BBISIBUTH MOTEHIMANIBHBIE TIPOOJIEMBI, ONPEAEIUTh ONTHMANIbHbIE
pemieHuss M pa3paboTaTh HOBBIE TexHH4Yeckue koHuemmuu. CyTs
MOP(OJIOTHYECKOTO aHaJIM3a 3aKII0YaeTCsl B pa30MEHUH CII0KHON CHCTEMBI
win TpoOIeMBl Ha OTACIBHBIC SIEMEHTHI, UX OMMCAHHE M KIaCCH()UKAIIIO
B MOP(OJIOTHICCKON MaTpHIle, a 3aTeM WX KOMOWHHPOBAaHUE [T CO3TAHMUS
HOBBIX BapuaHToB TP (Puc.1).

DneMeHTEH
pl p2 p3 pt
B | A PP P
B, | P PP
IIpu3nakn P, P P P P}
B, Pl | P}
B | P | P PP

Puc. 1. Mopdonorudeckas marpuia

OTOT METOJ MO3BOJIIET pacCMaTpUBaTh MPOOIEMY C Pa3IMYHBIX CTOPOH,
YUYUTBIBaTh Pa3HOOOpa3Hble (AKTOphl M ANBTEPHATHUBHBIE BAPHAHTEHI
peIeHus.

Pe3yabTarsl 1 00Cy:KAeHNe

Mopdonorndecknii ananu3 TP sBiseTcss MOIIHBIM HHCTPYMEHTOM,
KOTODBIN TIOMOTaeT CUCTEMAaTH3UPOBaTh U CTPYKTYPHUPOBATh MH(POPMAILIHIO,
a TalKkKe paspabareiBaTh HOBble W onTuManbHble TP. Ilpum momomurn
pa3paboTaHHOTO YCOBEPHIEHCTBOBAHHOTO MO/X0a ObLT MccnenosaH psin TP
(Puc.2) [3,4]. IlpemnoxeHHbIH MOAXO0] ONMPAETCS Ha TEOPHUI0 MHOXECTB,
CUCTeMHBIH M KJjacTepHbIM aHanu3. [locne 3Tama CTpyKTYpHOTO CHHTE3a,
IpH  TOMOIIM  THporpaMMbl  Lane  fmeTanmbHO — PacCUMTHIBAIHCH
xapaxrepuctuku JIA [5].
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Puc. 2. IIpumeneHre MOp(hOIOrHIECKOTO HOAX0AA

Takum 00pa3oM, HCHONB30BaHHE MOP(OIOrHYECKOro MOAX0Aa MpPHU
NPOTHO3UPOBAaHUM, aHalW3e M CHHTE3€ aBUAKOCMHUYECKHX CHCTEM
MTO3BOJISICT YJIYYIINTh KaueCTBO Pa3pabOTKH M MOBBICUTH 3()(HEKTUBHOCTH
paboThI CUCTEMBI B IIEJIOM.

Jlutepatypa
1. [TonoBuHkuH A. M. ABTOMaTH3alusi IOUCKOBOIO KOHCTPYUPOBAaHHUSL. - M.:
Pamguo u cBs3p, 1981. - 368 c.
2. Zwicky F. Discovery, Invention, Research - Through the Morphological
Approach, 1969.
3. Rakov D., Thorbeck J. Vergleich von verschiedenen Konzepten fiir
aerostatische stratospharischen Plattformen// Jahrbuch Deutscher Luft- und
Raumfahrtkongress. - 2002. - Pp. 1217-1224.
4.PaxoB /I.JI., CuneB A.B. CTpyKTypHBIH aHaIW3 HOBBIX TEXHHYECKUX
cucteM Ha  0a3ze  MOpPQOJOTHYECKOTO  MOAX0Aa B YCIIOBHSX
HeompeaeneHHOCTH. [IpobnemMpl MaIIMHOCTPOCHHS ¥ aBToMaTu3anuu. 2014.
Ne 3. C. 60-66.
5.Rakov D. Development of Lane software for the modeling complex
engineering systems in Aerospace // IOP Conference Series: Materials
Science and Engineering. - 2020. — Pp.1-6.

58



VK 624.92
eLIBRARY .RU: 89.25.43, 89.35.15
Psanoaos .M.
Ryapolov D.M.
CTYZEHT 1 Kypca MarucTparypsl
MOCKOBCKOTO rOCyJapCTBEHHOTO TEXHUYECKOTO
yHuBepcuteT umenu H.O. baymana

CO3JAHME ITIOCTOAHHOI'O JIYHHOI'O ITIOCEJIEHUS
CREATION OF A PERMANENT LUNAR SETTLEMENT

AnnoTtanusi. Co3aHue MOCTOSIHHOTO JIYHHOTO IOCEICHHS — OCHOBHAS
LeNb CTpaH, yJdacTBYHOIUX B «JIyHHOH ToHKe». OCHOBHOU mpobiIeMoit
SBJISCTCS JIOCTaBKa HEOOXOIMMBIX MatepuasnoB Ha JlyHy. HanysHble
OTBEp)KIACMBIE  KOHCTPYKIMM W3  IOJHMMEPHBIX  KOMIIO3HLHOHHBIX
MaTepHanoB 00JIalafoT HU3KUM BECOM, KOMIIAKTHOCTBIO U CIIOCOOHOCTBIO K
OBICTPOIl yCTaHOBKE, 4YTO JeNlaeT WX HICAIbHBIM BBIOOPOM UL
KOCMUYECKUX MUCCUIL.

KnroueBble c1oBa: ITyHHOE IOCENEHHE, KOCMHUYecKas 0a3a, HalyBHBIE
KOHCTPYKIINH, TIOJIMMEPHbIE MaTeprabl, KOCMUUECKHE MHCCHU

Abstract. The creation of a permanent lunar settlement is the primary
goal of countries participating in the "Lunar Race." The main challenge is
the delivery of necessary materials to the Moon. Inflatable rigidizable
structures made of polymer composite materials have low weight,
compactness, and quick deployment capabilities, making them an ideal
choice for space missions.

Keywords: lunar settlement, space base, inflatable structures, polymer
materials, space missions.

Co3maHue MOCTOSTHHOTO JYHHOTO IIOCENICHMS — OCHOBHAs LIeNb CTpaH,
yuyacTBytouiux B «JIyHHOH roHke». JlyHa sBisieTcss nNpuBIEKaTEIbHBIM
00BEKTOM JUIsi CO3/IaHMs NEPBOTO TOCEICHHUs BHE 3eMIIH, IMOCKOJIbKY OHa
Hambosee JOCTYIHOE KOCMHUYECKOE TEJI0 — paccTostHue oT 3eMi 10 JIyHBI
cocrasigeT okoso 384000 kM.

OcHOBHOW TmpoOieMON IpH CO3MAaHMM JYHHOM KOCMHUYECKOH 0a3bl
SIBIISIETCSI IOCTaBKa HEOOXOAMMBIX MarepuanoB Ha Jlyny. Pakera-Hocurens
Tspkénoro kiacca «[IpoTOH» MOXET [OCTaBUTh Ha JIYHHYIO OpOuTY
MOJIE3HYI0 HArpy3Ky MaccOM HECKOJIbKO TOHH B 3aBHCUMOCTH OT
MOJU(UKAIIMY U TOUKH 3aITycKa.
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IlooToMy co3maHMe HaIyBHBIX OTBEPXKAAEMBIX KOHCTPYKLIHH U3
MOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTEPHAJIOB AJIsi KOCMUYECKUX aMlapaToB
MPEACTaBIsIET COOOH BaXHOE HANpPABICHUE B Pa3sBUTUH KOCMHUYECKOH
TEXHOJIOTUH. OTH WHHOBALMOHHBIE KOHCTPYKIHMH OONamalT pAaoM
MPEUMYIIECTB, KOTOpBIE JENal0T WX OTIMYHBIM  BBIOOpOM AT
HCTIONB30BaHUSI B KOCMHYECKHMX MHccusax. IIpexne Bcero, HamyBHbBIE
OTBEpXKJIaeMble KOHCTPYKIIUHU 00J1a/lal0T HU3KUM BECOM M KOMITAKTHOCTEIO.
OTO MO3BOJIET 3HAUUTEIBHO CHHU3UTh MAacCy KOCMMYECKOrO ammapara H,
CJIeI0BATENIbHO, YMEHBIIUTD 3aTpaThl HA JOCTaBKy ero Ha opourty. Kpome
Toro, Oyaromapsi cBOEH T'MOKOCTM ¥ CIIOCOOHOCTH K CXKaTHIO, TaKHe
KOHCTPYKIIMM MOTYT OBITh JIETKO YIAKOBaHbl M TPAaHCIIOPTHPOBAHBI B
C)KaTOM COCTOSIHHH, YTO SKOHOMHUT NPOCTPAHCTBO Ha OOPTY paKeThl.

HanmyBHble OTBepknaeMble KOHCTPYKIMH O0Jagar0T CIIOCOOHOCTBIO K
OBICTPOH YCTAaHOBKE M JIEMOHTaXy. DTO AETAeT MX HACATbHBIM BHIOOPOM
JUISL CO3JaHHMsS BPEMEHHBIX JKHJIBIX MOIYyNeH, 1abopaTopuil WM APYrux
00BEKTOB Ha OBEPXHOCTH APYTHX IUIAHET WM CITyTHUKOB. braromaps toit
TMOKOCTH, TaKHe KOHCTPYKIMHM MOTYT OBITh MCIIOJIB30BAHBI IS PELICHUS
pa3IMYHBIX 33/a4 B paMKaX KOCMHYECKUX HMCCIECJOBAHUI M KOIOHH3ALHUU
JPYTUX KOCMUYECKHX 0OBEKTOB.

Jng  3amuTel HaAyBHBIX KOHCTpyKUMK Ha JlyHe OT BHeWIHUX
BO3JICHCTBUM, BKJIHOYasi MUKPOMETEOPUTHl U KOCMUYECKOE H3JIy4YCHUE, UX
MOKPBIBAIOT ~ CIIOEM  peroaura a0 oxHoro Merpa. IlomumepHsie
KOMIIO3ULIMOHHBIE MAaTEpHalbl, HCIOJNb3YEMBIE B TAKUX KOHCTPYKLUSX,
001a1a10T BBICOKOH MPOYHOCTHIO M JIOJTOBEYHOCTBIO, YTO OOECHeyrBaeT
HAJIeXKHYIO 3aIUTY KOCMUYECKOI0 anmapara 1 €ro CoOAepKUMOro.

B menom, co3naHMe HaAyBHBIX OTBEPXKAAEMBIX KOHCTPYKIMH U3
MOJMMEPHBIX ~ KOMIIO3WIIMOHHBIX ~ MaTEpPHAIOB  IIPEACTABISET  COOOM
MEPCHEKTUBHOE HAIMPABICHHE B PAa3BUTUM KOCMUYECKOH HMHAYCTpUH. OTH
WHHOBALMOHHbIE KOHCTPYKLMM OOJIaJal0T YHUKAJIBHBIMH CBOMCTBaMH,
KOTOpBIE [JeNaloT WX WACaJbHBIM BBIOOPOM /IS HCIOJIB30BAaHUA B
Pa3IUYHBIX KOCMHYECKMX MMCCHSX, HauuHas OT MHCCIENOBAaHUS APYTUX
IIJIAHET JI0 CO3AAaHMs ITOCTOSIHHBIX IIOCEJIEHUI Ha HUX.
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3OHTUYHAA KOHCTPYKIIUA BBICTPOBO3BOAUMOI'O
3AIIIUTHOI'O COOPYXEHUA OBHTAEMOquCTAHHHH
HA JIYHE U IPYIT'UX OBFBEKTAX COJTHEYHOU CUCTEMbI

UMBRELLA CONSTRUCTION OF A PRE-ERECTED
PROTECTIVE STRUCTURE OF A MANNED STATION ON THE
MOON AND OTHER OBJECTS OF THE SOLAR SYSTEM

AHHOTanus. B kauecTBe OBICTPOBO3BOIMMOTO 3AIIUTHOTO COOPYKCHHS
(B3C) BpemeHHO# OOWTaeMOW CTaHIIMK MPEIUIOKEHO HCIIOIE30BATh
30HTUYHYIO  CTPOUTENbHYIO  KOHCTPYKIMIO,  4YTO  IIO3BOJUT B
ABTOMAaTUYECKOM pEeXHME 10 IpHileTa KOCMOHAaBTOB B03BOAUTH b3C Ha
moBepxHOCTH JIyHBI H JpPyruX KOCMHYECKHX OOBEKTaX, MOKPBITBIX
TPYHTOM, COCTaB KOTOPOT'O IOAOOCH JIYHHOMY.
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KnroueBble ciioBa: OBICTPOBO3BOAMMBIC 3alIUTHBIC COOPYKCHHUS,
BpEMEHHBIE OOMTaeMble CTAaHINH, Oe3aTMOC(hepHBIE TUIAHETHI.

Abstract. It is proposed to use an umbrella construction structure as a
pre-erected protective structure (PePS) of a temporary habitable station,
which will allow automatically erecting a PePS on the surface of the Moon
and other space objects covered with soil, the composition of which is
similar to the lunar one, before the arrival of astronauts.

Keywords: pre-erected protective structures, temporary habitable
stations, non-atmospheric planets.

HecMoTpss Ha TO, uTO akTHMBHOE OcBoeHHE JIyHBI elle He Havyaloch U
BEIyTCS TOJILKO  MOJATOTOBUTENbHBIE  HCCIEIOBAaHUS, MEPCICKTUBBI
HCTIONB30BaHUS PeCcypcoB KocMoca U Omm30cTh JIyHBI K 3eMile BHI3BIBAIOT
COTIEPHUYECTBO Y MHOTHIX KOCMHYECKHX JAep:kaB. [Lmansl ocBoeHus JIyHBI 1
CTPOUTENBCTBA HA HEll TOCTOSHHBIX OOUTAEMBIX 0a3 UMCIOTCS B TOM UHUCIIE
n 'y Poccrn. CrieranuicTsl B 00J1IaCTH KOCMHYECKON TEXHUKH CUUTAIOT, YTO
HyJEBBIM J3TallOM CTPOUTENsCTBa 0a3 Ha JlyHe OynmeT Bo3BelcHHE
BPEeMCHHBIX OOWTacMBIX CTAHIUH, CTPOWUTENHCTBO KOTOPHIX OymeT
OCYILECTBJIATHCS 3HAYUTENbHO Tpomie U Obictpee [1]. OauH U3 Begymmux
YUYEHBIX B 00JIaCTH siAepHOMW IutaHerosoruu, cotpynuuk UKW PAH, W.T.
MutpodaHoB 10 STOMY MOBOJY CKa3all: «...EPBBIH (OPIOCT OyneT elle He
coBceM 0a3za, a Takasg «CTpOUTeNlbHas OBITOBKa» IS DKCIEAUIINIA
nocemeHus» [2].

B HacTosmiee BpeMs TOSBICHHE HOBBEIX MAaTepHaliOB, HAIpUMeED,
9JACTUYHBIX PpaJUallMOHHO-3aIUUTHBIX [3] u camo3zakieuBaromuxcs [4],
JIali0 BO3MOYKHOCTB HCIOJh30BaTh B kKadecTBe b3C BpeMeHHBIX 00HUTaeMbIX
crannuit Ha JIyHe 30HTHYHBIC CKIIaIBIBAIONIHECS KOHCTPYKIIUH.

CoopysxeHusi B BUJI€ 30HTHUHOTO KYII0JIa, U3BECTHBIE ele ¢ 134 1. H.3.
[5], mpencTaBnsOT cOOOM MUKINISCKA CHMMETPHUYHBIE ITPOCTPAHCTBEHHBIE
KOHCTPYKIIUH, 00pa30BaHHbBIE U3 HECKOJBKUX TOXKIECTBEHHBIX JIEMEHTOB U
ONHMCHIBAEMbIE OJTHUMH U TEMH >K€ TapaMeTPUUECKUMHU YPaBHEHHUSIMH.
30HTHYHBIE OOOJIOYKM MOTYT HMETh KaK BBIMYKIbIH, TaK W BOTHYTBIH
KOHTYpHI [6].

K ocHoBHBIM mpeumymiecTBaM 30HTHYHBIX B3C MOXHO OTHECTH HX
YCTPOUCTBO W3 TOXJIECTBEHHBIX O3JIEMEHTOB, IOBBIIICHHYIO J>XECTKOCTD,
YCTOMYMBOCTh, MPOCTOTY B M3rOTOBJIEHUH [5], a Takke BO3MOXKHYIO
ABTOMATHYECKYIO0 YCTAaHOBKY HJIM Pa30OpKy B Cilydae HEOOXOAMMOCTH HX
MepeMeIleHUs] Ha JPyroe MecTO Ha MOBEPXHOCTU JIyHBI, UTO MO3BOJIUT B
OyayIeM COKOHOMUTH (PMHAHCOBBIC U BPEMECHHEIC PECYPCHI.

62



Jluteparypa
1. Jlyna — miar k texHosnorusiMm ocBoenust ConneuHoit cucremsl. [lon HaydH.
pen. Jlerocraesa B.I1. u Jlonmotsl B.A. — M.: PKK «3Qneprus», 2011. — 584
c.
2. Poccuiickas oOuraemas 6aza / TACC - odun. caiir. URL:
https://tass.ru/kosmos/5613596. (lata obpamenus 15.05.2022)
3.Yepkacor B.JI. m ngp. OmacTuuHas caMOKIESINAscs MaTpHIa Ui
paAnraoHHO-3aIIUTHOTO TOKPHITH // [IpuBoiDK. Hayd. xxypH. — 2020. — Ne
1(53).—C. 133-139.
4. bnomenko A.B. u np. CaMo3akienBalonIfecs MaTepraibl IS peIIeHUs]
(YHKIMOHATBHBIX 3amad B KocMmmdeckod TexHuke // Bectauk HIIO wuwm.
C.A. JIapoukuHa. — 2023. — Ne 1/59. — C. 30-44.
5. KozbipeBa A.A. 1 ap. 30HTUUHBIE 000JIOYKH ISl TIOKPBITHSI CHOPTUBHOTO
uenrtpa // Bectauk PYIH. Cepust: UrxenepHsle uccnenoBanus. — 2017. —
T.18.—Ne 1. - C. 70-78.
6. KpuBomannko C.H., MBano B.H. Duiuknoneaus aHaTuTHUYECKUX
noBepxHocteld. — M.: JIMBPO-KOM, 2010. — 560 c.

YK 629.7.02, 629.782, 629.785, 520.6
eLIBRARY.RU: §9.25.25,41.51.21, 89.15.35
Jleonos B.A.
Leonov V.A.
KaHnAaT PU3NKO-MaTeMaTHYECKUX HAyK
CTaplUMil HAYYHBIA COTPYJHUK
OI'bYH BUHUTHU PAH
HAYYHBII COTPYIHHUK
OI'BYH UncrutyTt actponomun PAH
r. Mocksa
Bopucosa E.A.
Borisova E.A.
KaHAUIAT UCTOPUIECKUX HAyK
CTaplIuil HAY4YHbIN COTPYJHUK
®I'BYH HUuctutyT BocTokoBeneHust PAH
r. Mocksa

63


https://tass.ru/kosmos/5613596

O BO3MOKHOCTH NPUMEHEHMUS IICEBJOCITYTHUKOB
JIUISI HAYYHBIX IEJIEWA

ON THE POSSIBILITY OF USING PSEUDOSATELLITES FOR
SCIENTIFIC PURPOSES

AHHOTanusi. AKTUBHBIE WHCCleoBaHMS B oOnacTu pa3paboTKH
TICEBJJOCITYTHUKOB TO3BOJISIFOT IPEIIOJIOXKHUTh, YTO YK€ CKOPOM BPEMEHHU
9TH JIeTaTeNbHbIE ammapaTbl MOTYT CTaTh ajJbTEPHATHBOW OPOUTAIBHBIM
anmapaTam U ApOHaM, BBIOJHSIOIMIMM pa3BebIBaTeNIbHbIe 3a1aui. OqHaKo
TaKUe MX OCOOEHHOCTH, KaK aBTOHOMHOCTb, BBICOTA U JUIUTEIBHOE BpeMs
0ecrocaJo4yHOro I0JieTa TO03BOJT TONydYaTh YHUKaJbHbIE Hay4yHbIE
JaHHBIC, TOCTYIHBIC PaHee JIMIIb IPH SKCIIEPUMEHTAX Ha CTPATOCTATAaX.

Kinrouessbie caoBa: I1IKA, brJIA, NC3, npoH, NceBAOCHYTHUK.

Abstract. Active research in the field of pseudo-satellite development
suggests that these aircraft may soon become an alternative to orbiters and
drones performing reconnaissance tasks. However, their features such as
autonomy, altitude and long non-stop flight time allow us to obtain unique
scientific data previously available only to experiments on stratostats.

Keywords: pseudo-satellite, UAV, satellite, drone aircraft.

Haunnast ¢ MomeHTa mnepBbIX 3amyckoB MC3 B kocMoc OAHOM H3
IJIABHBIX WX 3aJlau ObUIN pa3BebIBaTeNIbHble (DYHKIMH: palUOTEXHUYECKas
pasBenka, ¢ortorpadupoBaHue TEPPUTOPHH, OOHApPYKEHHE ITyCKOB pakeT
npotuBHUKA U T.1. [Ipaktuuecku ogHoBpemenHo ¢ MC3 Havanu akKTHBHO
pasBuBathca bnJIA, kotopsle B CBOeM OOJIBIIMHCTBE IPEICTaBISUIN
JIeTAIOIMe MUIICHN AJISl TPEHUPOBKH ITHJIOTOB, OJJHAKO B HACTOSIIEE BPEMs
OHM peIIAloT yXKe LENBIH CIEKTP pa3BeAbIBATENbHBIX 3a/1ad, a TaKkKe
TIPUMEHSIOTCS 11 1IeJIeyKa3aHusl, peTpaHCcsinuy 1aHHbIX, POB, nanecenus
ynapos u mp. [1].

Tem ne menee, kak MC3, tak u brJIA, 06nanamT psaoM HETOCTATKOB
[2]. Tlepele, HecMOTps Ha  YCIOBHYIO  HEJOCATaeMOCTh  JUIA
uHTEerprupoBaHHbIX cpeacTB POb u I1BO, uMeroT kpaiiHe OrpaHUYCHHOE U
IIPOTHO3UPYEMOE BpeMsI ITpOJIeTa HaJl CTPATETNIECKH BaKHBIMHU 00BEKTaMH,
ocobenHo pacnonoxenHsie Ha HOO. Kpome Toro, OHH MOTYT BBIBOAMTHCS
N3 CTpPOsl JPYrUMH OOBEKTaMH, HaxXOJSIIMMHUCI B KocMoce, U OBITh
MOJBEPrHyThl pasnuyHbiM  DDoS-atakam. Bropele nerko mnoagarorcs
OOHapy)XEHWUI0 W  BO3JeicTBUIO  cpenctBamu  PDObB,  craHoBsch
MOTEHIMATLHONH MumeHbto it cuctem [IBO  [3].  VYBenuuenue
yucneHHoctd IC3 n BriJIA xapanHaibHO He penraeT yKa3aHHBIX IPOOIIeM.
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Heo6xoanMocTh B HETIPEPHIBHOM CIEKECHUM 332 Hanbosee BaKHBIMHU U,
MIPEUMYIIECTBCHHO, MOABIKHBIMH OOBEKTaMH MPOTUBHHKA B TEUCHHUE
JUTITEIBHOTO BPEMEHH, a TAKXKe 3alliTa OT BO3ACHCTBUS CPENACTB
POB/TIBO notpeboBany pa3paboTK MPUHIMITHAIEHO HOBBIX JICTATEIBHBIX
ammapaToB-TICEBAOCITYTHIKOB FUIH IIceBIOKOcMuYecknx anmaparoB ([TKA).
Pa3zpaboTka meTaTenbHBIX alapaToB TakOro Kiacca Hadauach Oosee
JecaTd JeT Hazaj U ceiyac a’pokocMmuueckas mpoMsinuieHHocTs CIIA,
Benukooputanuu, ®PI', KHP u Utanuu BeneT akTUBHBIC HCCICOBAHUS B
9TOM obnacTu.

I[IKA o0mamatoT psoM JOCTOMHCTB, TaKHe€ Kak BO3MOXHOCTh
HEMpPEephIBHOTO  CJEKEHUS 32 TMOABWXHBIMH OOBEKTAMH B TEUCHHE
JUINTEIBHOTO BpPeMEHH (B T.4. B PEXHME «HEMOPIamllero rias3a») Hu
MIOJTy4eHHMs TTaKeTa 00yJaromuX CHUMKOB (II03BOJISIET HCIIOIB30BaTh yXKe Ha
6opry amroputmMel MW nmns  oOpaboTku wHpOpMANWK), BEICHHE
BU/ICOCHEMKH (YTO HE Bcerma aocTymHo naxke it KA), 3ammra ot
BozzeiicTBus cpenctB POB/IIBO, paboTa Ha coNHEYHOW PHEPTUU WM HA
XKHIKOM BOJIOPOJIC, BRICOKHMH MOTOJIOK 1oseTa (10 20 kM) u ap.

OueBunHo, uto ITIKA B CKOpOM BpeMEHHM CTaHYT ajdbTepHaTuBON BrJIA
n VC3 [4], BBHIIOJHSIOMINM pa3BeIbIBaTENbHbIE (YHKIHMH, MOCKOIbKY
BBIMTPHIL B  MHO)OPMALMOHHOM OOECIIEYEHUH IIO03BOJMT  IOJY4YaTh
TaKTUYECKOE M CTPAaTeTHUECKOE IPEHMYIIECTBO B JIOOBIX BOCHHBIX
koH(pukTax. [loka 3TH amnapartsl pa3padaThIBalOTCS MCKIIOYHTENBHO IS
peleHusl BOGHHbIX 3a7a4. Tem He meHee MHorue paspadorku BIIK pano
WIN TO3QHO HAYMHAIOT HCIIOJIB30BAaThCs B TPAKAAHCKHX IEIIX, O YeM
CBUJICTENLCTBYET BCSI HCTOpUS HE TOJBKO COBETCKOM/pOoccHiicKOi
KOCMOHABTHKH.

310 B 0003puMOM OyaymieM mo3BosuT npuMensaTh [TKA s HaydHBIX
ncciIe0BaHu B 00acTu (U3UKH, acCTPOGHU3UKHA U aCTPOHOMHH, TAKUX KaK
N3y4eHWEe KOCMHUYECKMX JIydeil ¥ MIMPOKMX aTMOC(EpHBIX JIMBHEH,
IPO30BBIX pa3psioOB M CHPATOB, METEOPHBIX SBJICHUH, pPErHCTpaIUsd
KOHLIEHTpAllMM a3po30Jiedl B atMocdepe, a Takke Ul HCCICJOBaHUN B
obmnactu mereoponoruu, /33 u oueHkH Opyrux (U3MYECKUX SBICHUH B
3eMHOil  atmocdepe, TOe  TpeOyercsi MPOBOJAMTh  HENPEPBIBHBIN
KPYTJIOTOIWYHBI MOHHTOPUHT HaJ OONakaMH B CTPOTO OIPEAEICHHBIX
pervnoHax.

B pabore mepeunciieHbl Hay4YHbIE HANpaBJIEHUS, B KOTOPBIX
ucnons3oBanue [TIKA mMoxeT 1aTh HOBbIE U 3HAUYNMBIE PE3YIbTATHI.
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BUJIEOCTABUJIN3AIIAA HA OCHOBE YYETA KOJEBAHUI
JIBUKYIIEMCS C TPAHCIIOPTHBIM CPEJCTBOM KAMEPBI

VIDEO STABILIZATION BASED ON ACCOUNTING THE
VIBRATIONS OF A CAMERA MOVING WITH A VEHICLE

AnHoTanusi. B maHHOW paboTe mpemioxkeHa CTaOWIM3aIMs BHIEO,
MOJIYy4aeMOT0 C JBUXKYIIEICS BMECTE C TPAHCIIOPTHBIM CPEJACTBOM KaMephl.
[omyyaemble W300pa)KCHHS TOJBEPKCHBI PAa3MBITHIO W3-332 JBIDKCHUS.
[omoOHast craOwim3anus BUAECO OCHOBAHA HA Yy4YeTe ONPEACIIEMBIX
XapaKTepUCTHK KOJIeOaHWH JBIKYyIIErocss apromMoOmis. PaccmorpeHa
VIPOLICHHAs MOJEIh KOJICOaHWH TPaHCHOPTHOTO cpeicTBa. [IpoBeneHo
TECTHPOBAHUE BO3MOXKHOCTH PACIO3HABAHUS IONyYCHHBIX H300paKCHHUU
JI0 ¥ TTOCTIe CTAaOWITH3aInu.
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KnroueBble cjoBa: BuICOCTAOWINM3ALUSA, Pa3sMBITHE H300pakeHHs,
pa3MBITHE H3-3a IBW)KCHHUS, CHCTEMa MOHUTOPHHIA, MOJENb KolieGaHUH
TPaHCIOPTHOTO CPEACTBA.

Abstract. This paper proposes stabilization of video obtained from a
camera moving with a vehicle. The resulting images are subject to motion
blur. Such video stabilization is based on taking into account the determined
vibration characteristics of a moving car. A simplified model of vehicle
vibrations is considered. The ability to recognize the resulting images
before and after stabilization was tested.

Keywords: video stabilization, image blur, motion blur, monitoring
system, vehicle vibration model.

N306pakenns, orydaeMble C IBIDKYIIEHCS KaMephl, YaCTO HYKAAIOTCS
B mpenoOpaboTke mIs MX YIY4IICHHS W BO3MOXKHOCTH JaJIbHEHIIETO
UCTIONB30BAHMA B 3a/ladyax JCTEKTHPOBAHMSA M PACHO3HABaHUS OOBEKTOB,
T.K. cojepxaT B ceOe pa3MbITHE H3-3a JABWKEHHA. B maHHOW pabote
MIpeAaraeTcss METo/] CTA0MIN3aliK BUICONOTOKA, MOIy4aeMOro ¢ KaMephl
C WM3BECTHBIMH XapaKTepUCTHKaMH [l], ycTaHOBICHHOW Ha aBTOMOOWMIE,
JBIDKYIIEMCSL TI0 JIOPOKHOMY TIOKPBITHIO C 3apaHee OIpelelEéHHBIMU
napaMeTpamMy, KOTOpPBIE MOXKHO HCIIOJIb30BaTh KaK HadajbHBIC 3HAUYCHUS
CMEIEHNH B YypaBHEHMAX, OINMCBHIBAIOUINX JBMXCHHE TPAHCIOPTHOIO
cpeactBa [2]. DTO MO3BONMT YCTAaHOBUTH 3HAYEHUS COOCTBEHHBIX U
BBIHY)KJICHHBIX KojeOaHWi skumaxa [3], a 3HauuT M KaMephl Ha HEM U
Jajee WUCIIONb30BaTh 3Ty MHPOPMANMIO Ui yIydIIeHHs KadecTBa
N300pasKeHMSL.

Mogeinb koJ1e0aHN TPAHCIIOPTHOTO CPecTBa

Hnst  ynobctBa aHanm3a KojeOaHMH PAacCMOTPHM  YIPOIIEHHYIO
pacueTHyto cxemy [4] skmmaxa B twiockoctd xOz (puc. 1), ee MOXHO
onmucaTh ¢ MOMOLIBbI0 AN dEepeHINATIBHBIX ypaBHEHHH KoIeOaHHs Ky30Ba
TPAHCIOPTHOTO CPEJICTBA Ha peccopax U ONPEAEINTh OCHOBHBIE
COCTaBIIAIONINE COOCTBEHHBIX YACTOT Kole0aHMH — IOANPHITMBAHUS,
raJIoNMpoBaHKs U OOKOBOI KauKy SKHIIAXKa.

y 3"1'1" A
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Puc. 1. Pacuernas cxema 3kunaa B ruiockoctu xOz

U3 puc. 1 yrioBas gactota cOOCTBEHHBIX KOJICOAHWH IMOMIPBITHBAHUSA
paBHa:

4
o = 2= £ 1)

Ige ¢; — JKeCTKOCTh OJHOIO PEeccopHoro kommiexra, kH/M; m — macca
sKunaxa (Ky3osa), f,, —crarucTuueckuii nporub peccop.

Yem OoJplie CTaTHYECKUH NPOTHO PECCOPHOIO IO/BEIIMBAHUS, TEM
Oompine mepuon KoJeOaHWA HaIpecCOPHOTO CTPOSHHS, T.e. TeM Ooiee
MEUICHHBIMH U IUIaBHBIMU OYIyT 3TH KOJieOaHUsL.

VYTIIOBYIO 4acTOTy COOCTBEHHBIX KOJIEOaHHil TaJONUpPOBAHHUS dKHIAXKa
HaxoIUM Kak:

’2c1(12+l2)—(}h
VI‘aJl = 11_’}/2 (7)

rae l+l,=L — 0a3a skumaxka, h — ero BbICOTa ICHTpPAa TSDKECTH =HaJ
YPOBHEM PECCOPHOTO TOABEIIMBAHUSA;l, — €r0 MOMEHT MHEPIUH JKHUIAKA,
G — ero Bec.

T.e., yeM MeHbIIE KECTKOCTh PECCOPHOI'0 MOJABEIIMBAHUS Cj, YeM
00JIbIIE MOMEHT MHEPLIMH Ky30Ba I, M BbIlIE IEHTP TsKeCTH h, TEM MeHbIIe
4acTOTa COOCTBEHHBIX KOJECOAHUH TalONMPOBAHUS Vi,, U OOJbBIIE IEPHOL
raJOIMPOBAHHS.

Mo amamormm c¢ Qopmynoit (7) ompemensrorcs KoieOaHUS OOKOBOM
Ka4KH.

Pe3yabTarsl

B nanHOl paboTe mpemsaracTcs OLEHHTH PabOTy MPeaoKEHHOTO
MeTOoJia CTAOMIM3alUK H300PaXKEHHs HETOCPEACTBEHHO IyTEM PpEIICHUI
3aJla4M pacro3HaBaHUs OOBEKTOB /10 MPOBEIEHHs cTaduau3auuu (puc.2a) u
nocue Hee (puc.20) ¢ moMolusio HelipoHHoii cetn YOLO [5].

a) "

Puc. 2. Ucnons3oBanue anropurma YOLO nns pacno3HaBaHusA
aBTOMOOWIIS

Ha M300pakeHUN: a) 10 cTabmim3anuy; 0) mocie cTabuiIn3anuu
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Ha m300paxxenun (puc. 2) mocie cTabmIm3amii 00BEKT «aBTOMOOHMITE)
pactmio3Haetcs ¢ 60Jiee BEICOKOM TOYHOCTHIO — 84,1%, deM 10 cTabmim3anun
—-59,3%.
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OINPEJEJIEHUE DMOIUI YEJIOBEKA JJ14
ABTOMATHU3AIWHU TOBEJEHYECKOT'O AYJJUTA
BE3OITACHOCTH

DETERMINING HUMAN EMOTIONS FOR AUTOMATING
BEHAVIORAL SECURITY AUDIT

AHHoTamusi. s aBTOMaTH3alMM  TOBEJCHYECKOTO  ayauTa
Oe3zomacHOCTH pabOTHHKA IpeaJiaraeTcsl MCIOJIb30BATh KakK YAaJeHHbIC
JaTYNKA — KaMepbl, Tak U 3JeKTpomuorpaduueckue matuukd. Ilo
MOJYYEeHHOH HH(POpPMAlMM BO3MOXKHO  OIPEACIATh 3IMOIMOHAIBEHOE
COCTOSTHHE COTPYAHUKOB, MX YCTaJIOCTh IIyT€M paclio3HaBaHHsI HambOoliee
CHJIBHBIX SMOLIHH.

KiaroueBble cjioBa: pacro3HaBaHHE SMOLMH, aHAIM3 H300paKeHWil,
MOBEJCHYCCKHI ayIUT O€30MacHOCTH.

Abstract. To automate the behavioral audit of employee safety, it is
proposed to use both remote sensors - cameras and electromyographic
sensors. Based on the information received, it is possible to determine the
emotional state of employees and their fatigue by recognizing the strongest
emotions.

Keywords: emotion recognition, image analysis, behavioral security
audit.

INoBeneHyecknii ayanuT O0€30IMACHOCTH — BAKHOE HAIpaBICHUE I
TIOBBIIIEHHS 0€30IIACHOCTH TPYy/ia PAOOTHHUKOB TPaBMOOTIACHBIX POM3BOICTB U
JIPYTHX BUIOB PHIHKA YCIIYT, TJie HE0OX0MMa SMOLIOHATIbHASL YCTOHYUBOCTD
MOBBIIICHHAs] KOHLIEHTpAlXs BHUMAHUS, TaK KaK ropasfo MpOIIE U JELeBe
TIPOBO/INTH TIPEBEHTH3AIMIO aBapHil W TPaBM, YEM IIOTOM OOpOTBCA C HX
rocneacTBusmMu [1, 2].

B nannO# pabote mpeasiaraeTcsi yBEIMYUTh aBTOMATH3AIIUIO TPOBEICHUS
MOBEJIEHYeCKoro  ayauTa [3], 4Yro TO3BOMUT Oosiee OOBEKTHBHO U
OecnprCTPacTHO OLCHMBATh NEHCTBUS PAaOOTHUKOB M HMX 3MOIMOHAIBHOE
COCTOSIHHE.

Onpenenenue 3MouMii YeaoBeKa 10 ero JULEBOH KCNpeccuu

Ha naHHBII MOMEHT, OOIIEHIPHHATHIA CTaHIAPT CHCTEMATHYECKOH
knaccudukamuyu  ¢usumueckoro  BolpaxeHus — smommid  EmFACS
(MoOLMOHANBbHAsT ~ CHCTEMa  KOJWPOBAHWS  JIMIEBBIX  JIBH)KEHHH).
[Ipennaraemast MozeJb OCHOBBIBA€TCS Ha INECTH OAa3HMCHBIX IMOLMAX —
cYacThsi, THEBa, CTpaxa, IedYand, YAMUBICHMs, OTBpAIIEHUS, KOTOPbIE
YHHUBEpCaJbHBI 10 CBOEH NpUpPOE.
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K ocHOBHBIM mMapameTpaM JHIA YelOBeKa UIA Pa3pabOTKH CHCTEMBI
KOHTPOJIS ASMOLMUH OTHOCSTCA, B INEPBYIO Odepenp, riiaza (3padku), por,
T10JIOKEHUE TOJIOBBI.

I'maza BBIOETAIOTCS, TIIABHBIM 00pa30M, MEHBIINM OTKPHIBAHUEM BEK H
MOBBILIEHHOW 4acTOTOM Mopranus rias. [Ipm 3ToM MopraHue CTaHOBUTCS
3HAUUTEJIBHO MENJIEHHEE, YEM B COCTOSHUM MOKOs. Takxke cruenyer
oOpaTuTh BHMMaHHME Ha HaIpaBlIeHHE 0030pa — B COCTOSHHH YCTaJOCTH
JIFOAM 9aCTO JONTO CMOTPAT B OJHY TOUKY.

IIpu ananusze peakuuil pra 4ea0BEKa — OCHOBHOM, CBUACTENbCTBYOLIEH
0 €ro ycTajocTH, sBiseTcs 3eBoTa. Ilpenmomaras, 4To MO YMOJTYaHHIO
MOJIOXKEHHE PTa 3aKphITO MM  CJIeTKa TPHOTKPHITO, JOCTaTOYHO
IIPOaHAIN3UPOBATE PACKPHITHE BEPXHEH U HIKHEH Ty0.

AHanu3 MOBENEHUS KOHTypa TOJIOBBl 4YEJOBEKa TaKXe BaxeH. B
MOCTeNHeH CTagud YTOMJICHHS TOJOBAa HAKJIOHSAETCI B KaKyl-JIHOO
CTOpPOHY.

Jns onpenenceHuss OONBIIETO KOJIHMYECTBA IMOIMHA HEOOXOIMMO TaKXKe
OpaTh BO BHHMaHHC aHANH3 OpOBEH dYelOBEKa W paccMaTpUBaTh WX
MOBEICHHE OTHOCHUTEIHFHO OOBIYHOTO CIIOKOHHOTO COCTOSIHHUS, YTOOBI
ONpeneNiATh yIUBICHUE, HANPSHKEHUE, 3aTOPMOKEHHOCTh YeI0BEKa.

Ilomumo ompeneneHuss MapaMeTpoB 4YelOBeKa II0 BHICOPSLY C
MTOMOIIIBIO Kamep [4], BaxkHYr0 HHGOPMAIIHIO O COCTOSIHUU YEIOBEKa MOKHO
MOJYYUTh Yepe3 dIEKTPOMHOrpadUuecKre TaTYHKH.

PesyabTaThl

Jnsg  yTOYHEHHS HMOLMOHAIBHOTO COCTOSHHS 4YEJOBEKa HYXHO
ONpENeNATh HE TOJbKO BHEIIHHME W3MEHEHHS €ro COCTOSIHUS, HO H
BHYTPCHHUE, MTOTOMY, IIOMHMO HCIOJIh30BaHUS KaMEphl W HAOIIOCHHUS 32
TOJIOBOM, JIMIIOM M IOJIOXKEHHEM TYJIOBMIIA U PYK 4Y€JIOBEKa, BO3MOXKHO
HCTONB30BaTh M JIIEKTpOMHOTpaduuecKkie NaTduku (Hampumep, BioPlux
Clinical), KoTOpbIe TTO3BOJSIOT IPOBOANTEH AHAIN3 aKTUBHOCTH MBIIII M Ha
HX OCHOBE BO3MOJKHO IIPOBOJUTH OLIEHKY YCTAJIOCTH MOJIB30BATEIS.

Taxk, HarpuMep, IpeCTaBICHNUE B BUE MOIyUYECHHBIX IPa(UKOB IMOIHH
«ynbIOKay (MBIIIIBI PTa HATIPSKEHBI, PACTSIHYTHI) U «YAUBICHHUE» (CHIIbHBIE
MOPIIMHEI Ha JI0y) MpeACTaBICHbI Ha pUC. | U puC. 2 COOTBETCTBEHHO.
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Puc. 1. OTobpaxeHne moryyaeMbIX CUTHAJIOB,
OIMUCBHIBAFOLINX MOLHIO «YJIBIOKa)
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ch2
Puc. 2. OtobpaxeHue noyryyaeMbIX CUTHAJIOB,
OIMMCBIBAIOIUX SMOIUIO «YAHUBJIICHUE»
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KaHIUIAT apXUTEKTYPBI, JOLECHT
MOCKOBCKOTO apXUTEKTypPHOTO HHCTUTYTa
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(HaLMOHANBHBIN UCCIeI0BATEIbCKUNA YHUBEPCUTET)

MPOEKTbI OPAH)KEPEM B JIYHHBIX TOCEJEHMSIX
GREENHOUSE PROJECTS IN LUNAR SETTLEMENTS

AnHoTanusi. O3clCHEHHE HMHTEPbEPOB KOCMUYCCKUX IIOCEJICHUH
SBJISICTCS. HE TOJBKO YacThIO HPOTYJIOYHOH 30HBI JUI HCCIeoBaTeNed H
COXpaHEHHMs MEHTAJbHOTO 370POBbS, HO BAXKHOH COCTAaBISIONICH B
oOecrieueHHH  JKHUTENed  IOJIe3HBIMM  MPOAYKTaMH  NHTaHus. llpu
CTPOUTEIILCTBE KOCMUYCCKUX MOCEJICHUH Ha APYTHUX IUIAHECTaX U B JAJICKUX
rajakTUKaxX,  OpamXepen  CTaHyT  BaXHOM  YacThl0  CHCTEMBI
KHM3HEOOECIIeYeHUs UCCIIEI0BATEIsIMI KOCMOca 1 00eCIeYeHUE X CYXUMHU
1 KOHIICHTPHUPOBAHHBIMU ITPOJYKTAMH Ha ,I:[J'II/ITeJ'II)HBIf/'I nepuona.

KaroueBble cii0Ba: 3MMHHE cagbl M OpaHXKEpPeH KOCMHUYECKUX
NOCEJICHHH, MEHTAIbHOE 3/I0POBbE KOCMOHABTOB, HWHTEPHEPHI IKHJIBIX
JYHHBIX MOIYJIeil, oparxepen Ha JIyHe, Kak MECTO OTABIXa.

Abstract. Landscaping the interiors of space settlements is not only part
of a walking area for researchers and the preservation of mental health, but
an important component in providing residents with healthy food. When
building space settlements on other planets and in distant galaxies,
greenhouses will become an important part of the life support system for
space explorers and providing them with dry and concentrated products for
a long period.

Keywords: winter gardens and greenhouses of space settlements,
mental health of astronauts, interiors of residential lunar modules,
greenhouses on the Moon as a place of rest.

JnurensHas MHOroMecsyHass paboTa HcclienoBaTeNei W IepBBIX
MOCEJECHIEB  KOCMHMYECKMX TOPOAOB  HYXIAeTcd B  IOCTOSHHON
poQeCCHOHANILHON ITONZIEP)KKE YYEHBIX 3EMIIM, CO3JIaHMM Haumboiee
KOM(OPTHBIX  YCJIIOBHH TIPOXXMBaHMS C CaMbIMH  Pa3HOOOPa3HBIMHU
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GYHKIUAME ¥ 00s3aTEIHHOM HAJWMYUM OpaHXKEpPEH IUIOJOBBIX KYJIBTYD,
HalMYUM [BETYIIMX pPACTCHHI B 30HaX OOIIECTBEHHOTO OT/BIXA.
OKCIEpUMEHTAIPHOE TPOEKTHPOBAHUE IMOMOTAET APXUTEKTOPAM PELINTh
Ba)KHBIE 337a4d Ha Oymare, CO3/1aBaTh MAaKEThl, MCIOIB3YS JOCTHKEHHS
CHELHATICTOB B CAMBIX Pa3HOOOPA3HBIX HANPABICHHSIX NESATENbHOCTH. TakK,
JUIL CO3[JaHMs NPOEKTOB OPAHXKEpPEH M 3UMHHX CaloB KOCMHYECKOTO
ropojia, apXUTEKTOPhl B CO3JaHUM WHTEPHEPHBIX PEIIEHUH 3eJIeHbIX
MIPOCTPAHCTB, HCIIOJIB3YIOT JIOCTIDKEHUS! OHOJIOTOB M MEIUKOB IS
pa3paboTKW KOHCTPYKTHBHBIX PELICHWH WHXEHEPHOro olecrieueHus
oJI00HBIX coopykeHuid B Kocmoce.

Ha npexncraBneHHOM HpPOEKTe pPACIOJIOKEHBI OpaHXKepew Ui
BBIPAIMBAHUS IPOAYKTOB, BBICYIIMBAHMA M KOHCEpPBAlMM HX I
MEPECHIIKU B APYrHMe KOCMUYECKHE rOpofa U CaMble OTJAJICHHBIE YTOIKU
lamaktikn. OTO0 HE pa3paboTka (AHTACTHYECKHX MHPOB, a pealbHas
pabora mns Oynymumx mokoneHud. IIpopaboTaHbl 3Tambl CTPOUTENHCTBA U
OTIpENEISIONMM  (PaKTOPOM SIBISETCS KOJNMYECTBO HCCIENOBaTENCH, I
KOTOPBIX CO37IAl0TCSI MAaKCUMAaJIbHO KOM(OPTHBIE U JIaKE YIOTHBIC YCIOBUS
JUTS SKH3HU M PabOTBHI.

BripanBanie NpoayKTOB IHTAaHUs, OJArONpUSTHBIA MHUKPOKIMMAT M
COXpaHEHHE IICUXHUYECKOI'O 3/I0POBbSl OOECIIEUYMBACT HCCIIEA0BATEISIM
HOPMaJIBHYIO JKH3Hb M yCHELIHYI0 paboTy, npoduiiakTuKy 3a00jaeBaHUN U
nojaep)kaHue UMMyHHUTeTa. CIO0XKHOCTH B CO3JaHUH MPOCKTa OpaHkepei
3aKJII0YAlOTCd BO MHOIMX BOIIPOCaX, HO B JAaHHOM HCCIEIOBaHUU
oOparmaercsi BHUMaHHE TOJIBKO Ha HEKOTOpbIE: Hanboiee yiauHbIi moaoop
IPOAYKTOB B MEHIO JOJDKEH COOTBETCTBOBATH 3€MHBIM MPEANOUYTEHUAM
Ka)XJIOT0 JKHUTEJsI TIOCENEHHs, a KaXJ0€ pacTeHHe, KaKk U3BECTHO, TpeOyeT
ocoboro oOecrieueHHsT MHUKPO3JIEMEHTaMH sl pocTa M JIOCTaTOYHOE
KOJINYECTBO COJHEYHOH 3Hepruu. IIpum 3ToM, KakaoMy BHIY pacTeHHUI
JIyd4Ille OTBOAUTH OTAEIABHOE MOMEIEHHE, I0ITOMY TOMELIEHHS OpaHXKEpen
OTIIMYAIOTCS OT 3UMHMX CaJ0OB U OOIIECTBEHHBIX IPOCTPAHCTB HE TOJIBKO
dbopMOii W MHKPOKIMMATOM, COCTABOM PACTCHHH ¥  KOJIMYECTBOM
OCBEIIEHHsI, HO KaxIbli TpeOyeT 0coObIX Crenu(UUecKHX YCIOBHM.
KoHTponp knuMaTa U MOJMB PaCTEHUH OCYIIECTBISETCS aBTOMATHYECKUH,
HacTpoilKka yCIIOBUM XU3HHM PAcCTEHUN MPOBOIUTCS udesioBeKoM. [IpoexTtom
MIPEAYCMOTPEHO COEIMHEHUE >KWIOM 4YacTM MOJLYJs C OpaHXepesiMu
HampsAMylo0, JJI YCHEIIHOW IUPKYJIALUU BO3AyXa MEXAy HHMU,
00BEMHSIONNE TEePEeXOAbl JAT BO3MOXKHOCTH KaKAOMY HPHUCECTh H
0JI000BaTHCS LIBETYIIMMH PACTCHUSIMU.
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Peanuzarius Takoro mpoekTa JIYHHOTO IOCEIECHUS JUIS Halleil CTpaHsl U
YeJIOBEUEeCTBa B LIEJIOM, SIBJISICTCS BAYKHBIM IIIarOM B CO3/IaHHME IMOJOOHBIX
TOpPOJIOB Ha Pa3HbIX IUIAaHETAX OTKPBHIBAET HOBBIC TOPU3OHTHI B OCBOCHUU
Bcenennoii. Bonee Toro, jyHHas 6a3a OyAeT CIy)XUTh HWCIBITATEIbHBIM
MIOJIUTOHOM JJIsl TEXHOJOTMH M CHUCTEM, KOTOpble OyIyT HCHOIb30BATHCS

JJIA IEPEJIETOB HAa APYTUC TUIAHETHI.
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MBICJIM O KOHCTPYKIIUU JIYHHOM BA3bI
THOUGHTS ON THE CONSTRUCTION OF THE LUNAR BASE

AHHoTanusi. B cratee mpeanaraeTcs miaH co3aHMS MECTa OTbIXa Ha
JlyHe uist yIOBIETBOPEHUSI pa3BIIEKaTEIbHBIX MMOTPEOHOCTE KOCMOHABTOB.
Ompenenenbl CTWIb Ju3aiiHa ¥ (YHKIHOHAIBLHOE pa3/ielieHHe 30H,
MPOAHATU3UPOBAHBI OCHOBHBIC JJIEMEHTHI JH3aliHa: BHIOOP MecTa, BHIOOD
Marepuana, CTpyKkTypa (GOpMbI U T.JI.

KawueBble cioBa: JlyHHas 0a3a, OCBOGHHE KOCMOCA, JIIEMEHTBHI
JM3aiiHa, OCBOCHUE PECYPCOB.

Abstract. This article proposes a plan to build a resting place on the
moon to meet the entertainment needs of astronauts. The design style and
functional area division are defined; the main design elements: base site
selection, material selection, shape structure, etc. are analyzed.

Keywords: Moon base, space exploration, design elements, resource
development.

1. Onpenenenne cTWIA AU3aiiHA U PYHKIHOHAJBHBIX 30H

[Ipu BEIOOpe MecTa HaM HEOOXOAMMO YYECTh T€OJOTHYSCKUE YCIIOBHS,
pacrpeneneHue pasHBIX MECTHBIX PECypCcOB, BIHSIONINEC Ha MaciTad
CTPOMTENBCTBA M HKCILTYaTAI[HOHHYIO OCYIECTBIMOCTE 0a3bl.

JUis TO4YeK CTPOMTENbCTBA BBIOpAHBI JIYHHBIE IEIIEPHl M KpaTepsl,
OyIyliue UCKyCCTBEHHBIE MEIIEpPhI JJIsl PACKOIIOK, a 3aTeM PaclIMPEHbl HX B
rorepeyHoM HarpasieHun[1].

[InanupoBKa COCTOWT W3 IIECTH OJHOATAXKHBIX Mopayieil (puc. 1).
JlocTymHOE TIPOCTPAHCTBO MOMOXKET KOCMOHAaBTaM OOpPOTHCS C YYBCTBOM
ckoBaHHOCTH. lIImI03BI HE mTOKa3aHBl, MEXOY COOOW MOIYTH MOXHO
MOJIKITFOYATh M 3aMEHATh Yepe3 MEXaHWU3M CTHIKOBKH TaK, YTOOBI MOXHO
ObUTO T0OpAThCs A0 APYroro u3 JM00I TOUkHM 0a3bl MM BOBCE MOKHHYTH
eé.
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Batonia, a TarKe OcHaleH yAo0HEIMH EPECAAME, THXOH
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0be/lEHHBIE 30HEL

Puc. 1. Cxema pazneneHus QyHKIIMOHATBHBIX 30H

Jlu3aiitH BNOXHOBIIEH CYIIECTBYIOUMMHU 3JaHUSIMU IS OTIbIXA.

UnTanbHeld 3a)1 pa3fenéH Ha aBe 4YacTh ¢ y4éroM s¢ddexTrBHOrO
HCTIONB30BaHUSI TPOCTPAHCTBA M CBETa, CTEHBI BBIIIOJHEHBl B CTHIIE
uTanbsHckoro Bospoxnenust (puc. 2). LleHTpasnpHas 30Ha M CTEHBI IO
00erM CTOpOHAM SIBIISIIOTCSI 30HAMH YTECHUSI.

Puc. 2 bubnnoreka Konrpecca CIIIA.

Jwuzaita TearpamsHOTO 3212 B OCHOBHOM 3aMMCTBOBaH y CumIHEHCKOTro
onepHOTO Tearpa (puc. 3).
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Puc. 3. Cunnelickuii onepHBIi TeaTp.

Ha ocnoBe mmanupoBku My3ses Batmkana (puc. 4) BEIOpaH KOHTpacT
MEXAy OOLIeH IUIOMabi0 U MOJIE3HBIM IPOCTPAHCTBOM, KOPUIOP CIYXXKUT
BBICTABOYHBIM Pa3/ielioM, B KOTOPOM yJOOHO CMOTPETh PabOThI, HO TaK¥Ke
elE U 9BaKyallOHHBIM BBIXOJIOM.

B kpaeBbIX 30Hax pa3MelleHbl 3BYKOM30JIMPOBaHHbIE KAOMHKHU, pa3HOM
BMECTUMOCTH OT 1 710 6 YesoBeK Uil OJUHOYHOTO OTIbIXa WIIU TPYIIIIOBOTO
00CyXKICHUS.

2. IIpoekT cTpouTeNIbCTBA

IMpn B3mAme cOOKy 3MaHWME MPEACTABISIET COOOH IIBYXSTa)KHOE
CTpoeHHE OBaJIbHOW (OpMBI CHAapY)XM ¥ IIECTHYrONbHOH (opmy
mocepenuae (puc. 1,6). Oxna myrooOpa3Hoit (OopMBI, Kak B caMmoJere,
YTOOBl YMEHBIINTH YIIEpO, BBI3BAaHHBIN pa3HUIEH MaBIEHHUS CHapyXH U

BHYTpH.

W.A
Puc. 5. [Ipnbnn3urenbHpIe KOHCTPYKTUBHBIE pa3MEphI 31aHH

Mamepuan: Jlutoit peronut (06a3aabT) MOXHO JIETKO OTJIHTH B
CTPYKTYPHBIC 3JEMEHTHl JJIi WCIOJB30BaHUS B COOpPHBIX 3/aHUSX,
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TpeOyeTcsi TOIBKO Medb, KOBII M (OPMBI 0a30BBIX IIIEMEHTOB, TAKUX Kak
Oanky, KOJNOHHBI, IHUTH W T.A. IlpenenbHas MPOYHOCTH HA CXKATHE H
pacTshKeHHe ~ B IecsTh pa3 BhIIIe, yeM y OeToHa [2].

@opma: KOHCTPYKTHBHAS KOHLEHIHS COCTOMT U3 (DEpPM-OKTETOB.
Pa3nble reoMeTpuueckue (QUIYpHI CIYXaT CTPOUTCIBHBIMH OJOKaMH H
wiatopmMamMnu AN CTPYKTYpHOTO pacliMpeHus pambel. B kauecTBe
OCHOBHOM 4aCTH 37IeCh OBLT BHIOpAH IeCTHIpaHHUK[3].

Cmpyxkmypa: OcHOBHas 4acTh uMmeeT apounyio ¢opmy [4]. Ha Jlyne
yIpaBisIONIed HArpy3Koi sIBIsSETCS HE TIpaBUTallMs, a BHYTPEHHEE
napieHue. Kpyrible apku sBISIOTCSL Oojiee TOAXOMsIIEH KOHCTPYKLHUEH,
MIOCKOJIBKY B apKe He BO3HUKAET M3THOAIOIINX MOMEHTOB.
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IMEPCIIEKTUBHBIE HAIIPABJIEHUSI ADPOKOCMHUNYECKHNX
HCCJIIETOBAHUM APKTUKMH, BBISIBJJEHHBIE B XOJIE O630PA
MYBJIUKAIIANA B PA3JIMYHBIX BA3AX JTAHHBIX

PROMISING DIRECTIONS FOR ARCTIC AEROSPACE
RESEARCH, IDENTIFIED DURING A REVIEW OF
PUBLICATIONS IN VARIOUS DATABASES

AHHOTanmusi. B Xxome mMpoBEAEHHOrO HAYKOMETPUYECKOTO aHAITH3a
JOKYMEHTOB B pa3nu4HblX 6a3ax naHHbIX (B/l) BBISBICHBI OCHOBHBIC
TeMaTHYECKHUE HAMPABJICHHS adPOKOCMUUYCCKUX HCCICIOBAHUA APKTHKH H
CBS3aHHBIE C HUMU TepMUHBI. VIHTepec y4eHbIX K UCCIEOBaHUSAM APKTUKU
JOCTAaTOYHO CTAOWIJICH, MOXKHO MPEIIOJIOKUTh, YTO ONPEACICHHBIC HaMU
HAaIPaBJICHUs VMCCIICNOBAHUI, 3aHMMAOLIKE JUAUPYIOIIUE ITO3HIHUH, ¥ B
JanpHedmeM OyayT pa3BHBAThCSL.

KiiroueBble  cioBa:  ApKTUKAa,  HayKOMETPUYECKUI  aHaIU3,
Oubnmmomerpusi, 0asbl JaHHBIX, 0030p, a’POKOCMHYECKHE HCCICHOBAHMUS,
NIePECIICKTHBHbIC HAIPaBIICHHUSI.

Abstract. In the course of the scientometric analysis of documents in
various databases (DB), the main thematic areas of aerospace research in
the Arctic and related terms were identified. The interest of scientists in
Arctic research is quite stable; it can be assumed that the areas of research
we have identified, which occupy leading positions, will continue to
develop in the future.

Keywords: Arctic regions, scientometric analysis, bibliometrics,
databases, review, aerospace observations, promising directions.

Hemn wnccaenoBanms. lLlens Hacrosmeid pabOTBI — OMPENETUTH
MIEPCIICKTUBHBIC HATIPABIICHUS a9POKOCMHUYECKUX UCCIEIOBAHUN APKTHKH C
TIOMOIIBIO KOJIMYECTBEHHOM 51 TeMaTU4eCKON OLIEHKH  psza
HayKOMETPUYECKUX TMapaMeTpoB MyOIHKaIHiA, B pa3TUYHbBIX 0a3aX JaHHBIX
(B,

HcTtouynnku AaHHBbIX. B KkadecTBe OCHOBHOTO HMCTOYHHKA JaHHBIX
ucnoib3zoBanace bJI BHUHUTU PAH. Takke B  HCCICIOBaHUU
ncnonb3oBansl HarmmonamsHast poccuiickas bJl HayuHoit OnexktpoHHOM
bubnuorexn Elibrary (H3b), 3apybexxusie B/ «cncrema actpoduznueckux
naHHbIX NASA» (ADS — Astrophysics Data System, nanee b/ ADS) u B/
ScienceDirect.
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Puc. 1. /Ilunamuka myOiIMKalMOHHOW aKTUBHOCTH 110 TEMATHKE

«AdPpOKOCMUYECKHE HCCIEeI0BaHNS APKTUKI M0 JAHHBIM Pa3IUYHBIX BJ]

Ha mMapT 2024 1.

IToCTOSAAHHBIN pacTyLIUi BBICOKUN HHTEPEC YUEHBIX K a9POKOCMHUUYECKUM
HCCIIEIOBAaHUSIM ApPKTUKM M OCHOBHBIE TEMAaTHYECKUE HaIlpaBJICHUS
HCCIIEIOBAHNI MOYXHO OLIEHUTH 1o Prc. 1 m Taou. 1.

Tabdnauua 1. Temarnyeckue HampaBieHUs, MOJYYEHHbIE C OMOIIBIO

OMOIIMOMETPUIECKOTO

aHalin3a B PAa3HbIX Bbazax JAaHHBIX, II0 TCMAaTHKC

«AspokocMHUUYecKUe uccienoBanusi ApkTuku». Jlanuele Ha mapt 2024 r.

HaszBanue

| CasizaHHbIE TEPMHHBI

TemaTnka uccJaea0BaHNI

JIb/Ibl, MOPS U OKCAHbI

TEPMOKapCT,  MEPUIISLMANBHBIE  HPOLECCHI,
JIETHUKOBBIHM IINT, MOPCKOM siex (JIbBI MOPCKHE),
OaaHC MaccChlI, JUHAMUKa, ApPKTUYCCKasd )5
aHTapKTH4Yeckas kpuocdepa, o3epa, CeBepHbIit
Mopckoii myTh. Cryosat-2, Icesat-2

U3MCHCHHUEC KJIIMMaTa
u atmocdepa,

W3MEHEHUE KJIMMaTa, TOJSIpHAS METEOPOJIOTH S,
aTMoc(epHbIe TPOIECCH], THAPOJOTHA. APKTHKA-
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reo¢usnueckue moyss | M Nel
OHOTCOXUMHUS OMOTCOXUMHMYCCKUI  IHUKJI, [UKI  YIJIepona,
HKOCHCTEMEBI, BEUHasI MEP3JI0Ta, BRICOKOIINPOTHEIE
MpOIleCCHl W MOAETHPOBAaHWE, OMOTEOHAYKH,
MIPUPOIHBIE OTTACHOCTH
Annaparypa M MeTo/ibl Ha0JII0/ICHUsI
PaIMOJIOKATOPHI C PJI-3omgmpoBanme, ASAR, SAR, Envisat,
CHHTE3UPOBAHHOMN Sentinel-1A, Sentinel-1B
anepTypoi
pagroMeTphl MODIS, Aqua
PJl-aneTumeTpus Cryosat-2
I'eorpadus ucciaenoBaHus
ApKTHKa B LIEIOM ApkTHKa, CeBepHbIit JIEIOBUTBIN OKeaH,

ApKTHYECKUH OKEaH

Poccust (3amagHas
yacTs), HopBerus

munbepren, BbapenmeBo mope. ASAR, SAR,
Envisat, Sentinel-1A, Sentinel-1B, MODIS

Kapckoe mope

Kapckoe mope, MODIS, Aqua

Poccus (BocTounas
yacTb), CILA,
Kanana

Bocrouno-Cubupckoe Mope, Kanana,
KpacHosipckuii  kpaii, mope bocdopra, CIIIA,
UykoTckuii aBTOHOMHBINA OKpYr, YykoTCkOoEe MOpe.
Sentinel-2

IMompoOHbIi aHAN3 JOKYMEHTOB IO TEME HCCIICOBAaHUS MPOBEIACH B

Hamiei padote [1].

Jlutepatypa

1. O630p myOnukanuii B pa3nugHbiX bJI, TOCBAMIEHHBIX a3POKOCMUYECKUM
uccinenoBanusM Apkruku. Jlykamesud A.B., Kysmunosa U.b.; — Mocksa,
2024. — 42 c. bubmmorp. 29 wmase. Pyc. (Pyxommcs menm. 8 BUHUTU
13.04.2024, Ne 21-B2024).
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r. MockBa

HCTOPUSA ADPOKOCMMUYECKHUX UCCJIEJOBAHUI
APKTHKH. OB30P NYBJUKAIIMHA B PA3JIMYHBIX
BA3AX JAHHBIX

HISTORY OF AEROSPACE RESEARCH OF THE ARCTIC.
REVIEW OF PUBLICATIONS IN VARIOUS DATABASES

AnHotanust. [IpoBeeHHBIII HAYKOMETPUYECKHI aHAIN3 JOKYMEHTOB B
pasnmuuHbX 0azax naHHBIX (BJ]) mMoKa3bIBaeT MOCTOSIHHBIN pacTylui
JIOBOJIBHO BBICOKHI MHTEPEC YUEHBIX K a9POKOCMUYECKHM HCCIIEI0BaHUIM
Apxtukn. B cepennae 2010-x IT. Ha0MI0gaeTCSA 3aMETHBIA POCT KOJIMIECTBA
JIOKYMEHTOB, MOCTYIUBIIUX B poccuiickue b/I.

KiiroueBble  cioBa:  ApKTUKAa,  HayKOMETPUYECKUI  aHaIU3,
6ubmomeTpus, 0a3bl JAHHBIX, 0030D, AAPOKOCMHUYECKUE UCCIICTOBAHIS .

Abstract. The conducted scientometric analysis of documents in various
Databases (DB) shows the constant growing rather high interest of scientists
in aerospace research of the Arctic. In the middle of 2010s, there was a
noticeable increase in the number of documents received in Russian
databases.

Keywords: Arctic regions, scientometric analysis, bibliometrics,
databases, review, acrospace observations.

[Morennenne knmmara ApPKTHKH B TIOCIETHHE  JIECATHIICTHS
TIOATBEPXKIAET PAJ METCOPOJIOTHYECKUX IapaMeTpoB. 3HAYMTENbHBIE
HM3MEHEHHUs M0 IUIOLAAH, TOJIIMHE U TUMY Jbjaa ¢ Hadana 2000-x rogos
nperepnen Mopckoi nén 1, 2].

Hcrounnkn  gaHHbIX. B KadecTBE  HMCTOYHHMKOB  JIaHHBIX
ucnons3zoBanack b/l BUHUTU PAH, a taxxe HannoHanbHas poccuiickas
BJ] Hayuno#i Dnektponnoit bubmuorexu Elibrary (H3B). Kpome storo,
IIPOBEJIEH AOCTYIHBIN aHAIU3 TOKYMEHTOB B aHIUIOA3bIYHbBIX B/I: B cucteme
acrpodusnyeckux naHHbix NASA (ADS — Astrophysics Data System,
nanee bJ1 ADS) u B BJ] ScienceDirect.

Tabmmma 1. OOmee KOJIMYECTBO JIOKYMEHTOB, CBSI3aHHBIX C
a3POKOCMHUUYECKUMH HAOJIONEHUSIMH ApPKTHKH, 110 JIaHHBIM pa3Hbix b/l 3a
nocnennue 20 ner (2004 — 2024). lannsle Ha MapT 2024 T.
basa nanHBIX KonuuectBO JOKyMEHTOB, CBSI3aHHBIX C
TEMaTUKOH, MOUCK B 3ar0JOBKAX, KIIIOYEBBIX
CJI0BaX U aHHOTAIMH
b1 BUHUTU PAH 1046
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B/l Elibrary (HOb) 615

BJl ADS 8538
BJ] ScienceDirect 385
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Puc. 1. luraMuka myOIMKaIMOHHON aKTHBHOCTH 110 TEMaTHKE

«A3POKOCMHYECKHE HCCIICAOBAHUS APKTHKI TT0 JAHHBIM POCCUICKHUX

B/l na mapt 2024 1.

Pe3yabraTsl

Bo Bcex BJl nanHble, monydeHHble 3a nociaeanue 20 €T U3TaHUS
JIOKyMEHTOB, IIOKa3blBalOT IIOCTOSHHBIM pACTyIUUH [OBOJIBHO BBICOKHMH
HHTEPEC YYEHBIX K a’pPOKOCMHUYECKHM HCCIEAOBaHMSIM ApKTHKH. B
cepenmne  2010-x rr.  HaOmromaeTcsi 3aMETHBIH  pOCT  KOJIMYECTBA
JIOKYMEHTOB, MOCTYNMBIINX B poccuiickue bJI, cm. puc. 1. D10 cBs3aHo C
CaHKILMSIMH, C OTKPBIBAIOLIMMCSI U3-32 INI00abHOro noTersieHust CeBepHbIM
MOPCKMM HyTeM, a Takxke c yrBepxaeHHoll 20.2.2013 «Crparerueit
pasBuTHs ApkTtudeckoil 30HBI Poccuiickoit deneparmu u oOecriedeHUs
HaIMOHAJIBHOU Oe3omacHocTH Ha nepuoj 10 2020 roga». B aHTIOS3BIYHBIX
Bl ADS wu ScienceDirect HaOmogaeTcss IMOCTOSHHBIM POBHBIH POCT
KOJIMYEeCTBA JOKYMEHTOB.

[MonpoOHbI HAYKOMETPHUYECKUH aHAIN3 CaMUX JOKYMEHTOB IPOBE/ICH
B Hamei padore [3].

Jlureparypa
1. .B. Cepsix, A.B. TonctuxoB O6 U3MEHEHHAX KIMMaTa 3alaHON 9acTH
poccmiickoii  Apktukum B 1980-2021 roger. // Marepuansr  20-it
MexayHapoaHoit KOH(pepeHINH «CoBpeMeHHbBIC TpoOIeMbI
JUCTAHLIMOHHOTO 30HAUpOBaHMs 3emiiu U3 kocmoca». Mocksa, UK PAH,
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14-18 wHosOpst 2022 1. — DIEKTPOHHBIH COOPHHK MaTepHaIOB
KOH(EpeHIHN:
http://conf.rse.geosmis.ru/thesisshow.aspx?page=224&thesis=9064,
cBoOOHBIN. ([laTa obpamenus 16.05.2024).

2. L. Boisvert, C. Parker, E. Valkonen. A warmer and wetter Arctic:
Insights from a 20-years AIRS record. // Journal of Geophysical Research:
Atmospheres. — 2023. — V. 128. — Ne 20. —P.e2023JD038793.
doi:10.1029/2023JD038793. ([lata obpamenus 16.05.2024).

3. O630p nmyOauKanuii B pa3nu4yHbix bJl, MOCBAIIEHHBIX a9POKOCMHYECKUM
uccnenoBanusM Apkruku. Jlykamesuu A.B., Kysmunosa . b. — Mocksa,
2024. - 42 c. bubmuorp. 29 nas3s. Pyc. (Pyxomuce nen. 3 BUHUTU
13.04.2024, Ne 21-B2024).
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HayvaJbHUK OTJENa
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3BE3HBINA TOPOJIOK

HEKOTOPBIE PE3YJIbTATBI HAYUHBIX SKCIIEPUMEHTOB,
IPOBOJIUMBIX HA BOPTY MKC, PACCMATPUBAEMBIE B
HUHTEPECAX OBECHHEYEHUSA ITOJETOB HA POC
M B JIAJIBHUM KOCMOC

SOME RESULTS OF SCIENTIFIC EXPERIMENTS CONDUCTED
ONBOARD THE ISS, CONSIDERED IN THE INTERESTS OF
SUPPORTING FLIGHTS TO ROS AND DEEP SPACE

AHHOTauMs. PaccMmaTpuBaloTCs SKCIEPUMEHTHI, BBINOJIHEHHbIE Ha
6opty MexnyHapoaHoi kocmuueckoi cranimu (MKC) Bo Bpems monéra
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skcriequmuii MKC-67 m MKC-68, u BO3MOXHOCTH HCITOJIb30BaHMS
pe3yNbTATOB 3THX OKCIIEPUMEHTOB Il OOCCHCUYCHUS paTUallHOHHOM
0€30MacHOCTH B HHTEpecax OYAYIHNX KOCMHYECKHX TTOJIETOB.

KaoueBbie ciaoBa: POC, MKC, kocmMuyeckne OKCHEIUIINH,
pamuanuoHHass  0e30MacHOCTb,  HAYYHO-TPUKIAJHBIE  HCCIICTOBAHUS,
Pe3yNbTaThI IKCIIEPUMEHTOB.

Abstract. The experiments performed onboard the International Space
Station (ISS) during the ISS-67 and ISS-68 missions are considered, and the
possibility of using the results of these experiments to ensure radiation
safety in the interests of future space flights.

Keywords: ROS, ISS, space expeditions, radiation safety, scientific and
applied research, experimental results.

MKC sBasieTcss KpyOHEMILIMM MEXAYHApOAHBIM IMPOEKTOM, KOTOPBI
UCTIONB3YeTC KaK MHOTOLICNICBOM KOCMHUYECKMH HCCIIEOBATEIbCKUI
KOMIUIEKC — 3TO J1abopaTopusi € YHUKAIbHBIMU YCIOBHUSIMH I
CIETHATNCTOB Pa3HBIX Ipoduei [1].

OmHMM W3  NEpPCNEKTHBHBIX  HANPaBICHWH B  OTCUYECTBEHHOU
NUIOTUPYEMOM  KOCMOHABTUKE  SBJIAETCA  CO3JAaHUE  POCCUMCKOH
opoutanpHoil cranumu (POC), koTopass JOKHA NPHUATH Ha CMEHY
poccuiickoro cermenta MKC. OcnoBubiM otauunem POC ot MKC
SIBIISICTCS BBICOKOIIMPOTHOE HAaKIOHEHHE OpOUTHI [2].

ITo muenuto O.U. OpnoBa, rmaBsl MHCTHTYTa MEIUKO-OMONIOTHIECKHUX
mpoonem (MMBII) PAH, paspabateiBaemas POC momkHa craTh
waTGopMoit st OTPAOOTKH TEXHOJIOTHH MEAHIIMHCKOTO COIPOBOXKICHHS
MHCCHH K IpyruM Iuianeram: «Camoe TJ1aBHOE — BOIPOCH PaJNallMOHHOMN
6e3omacHocTd... 3meck (Ha POC)  oTKpwIBaeTCs  BO3MOXKHOCTB
NpUOIM3UTBCS K TEM YCJIOBHSAM, C KOTOPHIMH MBI CTOJIKHEMCS B
MEXXIUTAHETHOM TIPOCTPAHCTBE, 3a MpeJeraaMu MarHuTHOH cdepsl 3emn. C
OTHOHW CTOPOHBI, 3TO TpobieMa OE30MacHOCTH, C JPYroil CTOPOHHI,
XOpoInas Hay4yHas BO3MOXHOCTh JJISI IIPOBEACHUS WCCIEAOBAaHUHA B
HHTepecax Oy ayniux monérosy [3].

YuuteiBasg BBICOKOMHPOTHYIO opbury POC, Ha KoTOopoil ypoBeHb
pamuanmu  Oyzetr cymectBeHHo Bbime, yeM Ha MKC. Kpome Toro,
BHE3EMHasl Cpejia OUYeHb arpecCuBHA HE TOJIBKO IS JIFO/IEH, HO U JJIST BCETO
000pyIOBaHUsI — OT BJIEKTPOHHUKH 10 KOCMHYECKOTO KOpaOIIs.

[MpoBoanTCs KOMIUIEKCHas pa0oOTa 10 W3YYEHUIO WHIMBHIYaJIbHOM
YYBCTBUTEIBHOCTH K paauanuu ¢ kocMoHaBtamu Ha 6opty MKC. Baxnyro
polb B 3amMTe JIOAE€H OT pajuMalMu  MOTYT UrpaTh CpelicTBa
poQHITaKTHKY, BKITIOYask papmakosiorudeckue [4].
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Tarke HEOOXOOUMO OTMETHTh, YTO MO MHCHHIO HAyJHOTO
pykoBonutens MHcturyTta KocMmuueckux uccienoBanuii PAH  JLM.
3eneHoro Hamboliee CEphE3HYI0 OIMACHOCTh MPEACTaBISIIOT  COOO
TaJaKTHYECKHe KOCMHUYECKHE JIydH, KOTOpbIE OyIdeT BO3JICHCTBOBaThH Ha
KOCMOHABTOB TIpH mosiéTe Ha Mapc [5].

B paMkax BbIIE CKa3aHHOTO HEOCTIOPHUMBIH HHTEPEC INPECTaBISIOT
pe3yabTaThl BBINOJHEHUS POCCUMCKON MpOrpaMMbl Hay4HO-TPHKJIAIHBIX
uccnenoanuii Ha Oopry MKC mns paspabotkn POC u  Oymymux
MEXIUIAHETHBIX MOJETOB. B nMOKIaze paccMOTpeHBI HEKOTOpBIE M3 ITHX
SKCIIEPUMEHTOB, BBITIOJHEHHBIE B Mepuoj noiérta sxcneaunuii MKC-67 u
MKC-68.

B xome mnonéra oskcnenuuuil  BBINONHSUIUCH — OKCIIEPUMEHTHL 110
CIIEAYIONINM HaIPaBICHHSIM:

— KocMHYecKast Ononorus u ¢pusnonorus §;

— HCCIeIoBaHue 3eMIIN U3 KocMoca 5;

— (pU3MKa KOCMIYECKHUX JIyUeH 2;

— TEXHOJIOTUH OCBOEHHSI KOCMHUYECKOTO ITpOoCcTpaHcTBa 11;

— MPAaKTUYECKHE 3a/1a9d U 00pa30BaTEIbHbIC MEPOTIPHATHS 4.

Pe3ynbTatel 3THX KCIEPUMEHTOB JOJDKHBI HCTIONB30BAThCS TS pa3paboTKu
NPEVIOKEHNH B MHTepecax obecrieueHus: 3PEeKTUBHOCTH M O€30MacHOCTH
nesitenbHocTH dKkunaxeit TTIK «Coro3» u PC MKC, a B nepcniektuBe POC
1 o0ecreyeHus] MeXKIUIaHETHBIX NIEPeIETOB.

Jlutepatypa
1. KocMuyeckue sKcnepuMeHThl: Kakue ombIThl npoBoaiar Ha MKC u
3auem / PBK  Tpermer  (rberu)  https://trends.rbe.ru/trends/industry/
6618db009a7947c¢623592d96 (mata obpamienns 31.05.2024).
2.B PKK «Dneprusi» Ha3zBaau MpeUMYyLIECTBa BbICOKOIIUPOTHON
opOHTANEHON CTaHIUK POCC (life.ru): https://life.ru/p/
15117347?ysclid=lxczyccpau90456363 (nara obpamenus 31.05.2024)
3. Oner OpioB: y4eHBIE XOTST NMPOBOAUTH JIHUTENbHEIE Muccuu Ha POC -
HuTepBbio - I'ockopniopanus «Pockocmocy» (roscosmos.ru)
https://www.roscosmos.ru/38136/ (nara oopamenus 31.05.2024).
4. Ha Oynymeit opouransHoii ctanmmu POC 3amiaHupoBalid MEITUITUHCKUE
9KCIIEPUMEHTHI https: /Iwww.gazeta.ru/science/news/2023/04/
17/20228899.shtml?ysclid=Ixczfppesi895733118 (nata oOpatueHus
31.05.2024).
5. Poccuiickue ydeHble pellvIid HCCe0BaTh MNIACTUYHOCTh MO3ra IOcie
BO3JICHCTBUS raJlaKTHYECKUX JTyuen - MK (mk.ru)
https://www.mk.ru/science/2024/04/11/rossiyskie-uchenye-reshili-
issledovat-plastichnost-mozga-posle-vozdeystviya-galakticheskikh-
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luchey.html?ysclid=I1x37nilona676394544 (mata obpamenns 31.05.2024).
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I'maBa akameMu4YecKOro IeHTpa HPU3UKU
OO01IeCTBeHHAS OpPTraHU3alUs HAYIHBIX
nccnenoBanuil «Meraranaktuueckue Hayku»

HNEPAPXUSA PABHBIX TEHUEB
THE HIERARHY OF EQUAL GENIUSES

AnHoTtanus. PaccMoTper monxon B GOpMUPOBaHUH HEPapXUH PaBHBIX
«TCGHHMEB» TPHHLWIIOM IIEPBOTO CpPeOd  DPAaBHBIX  Pa3HOYPOBHEBOIi
BKIIOYEHHOCTBI0O B OOmee Hay4yHOe JeN0  HAayYHO-TEXHHYECKHX
coTpyIHUKOB. ONHCBIBAIOTCS NOAXOABI K CTAaHOBJICHUIO YEJIOBEKa-
MOCBSILIEHHOTO U YeoBeKa-ciryxamiero OOIIM HayqYHBIM JIEJIOM.

KaioueBble ciioBa: lepapxusi paBHbIX I'€HHEB, o0llee Hay4HOE JeJo,
NPUHLUI TEPBOTO CPEAM pPAaBHBIX, YEIOBEK-NOCBSINEHHBIH, YeJIOBEK-
ciyxarmui OOIM Hay9IHBIM JIeJIOM, OOIECTBO HePapXHUU PaBHBIX.

Abstract. An approach to the formation of a hierarchy of equal
"geniuses" is considered by the principle of the first among equals by multi-
level involvement of scientific and technical staff in the General scientific
business. The approaches to the formation of a dedicated person and a
person serving a Common scientific cause are described.

Keywords: The hierarchy of equal geniuses, a common scientific cause,
the principle of the first among equals, a dedicated person, a person serving
a common scientific cause, the society of the hierarchy of equals.

K.O. IunonkoBckmii B cratbe «['eHum cpeam miomei» [1, c¢.262]
npeajaraeT  paciiupoBaTh  IOHATHE  «TEHHI» Kak  COBOKYIHYIO
CO3MJIATENIPHYIO CHIIy, JBHXKYLIYIO YEJOBEUECKYI LMBHIIM3ALMIO B
Oynymiee. [ e reHnn — 370 M300peTaTeNy, yu€Hble, MHKEHEPHI, MBICITUTEIH.

Baxnelimel 4acTbl0 HAy4YHO-TEXHUYECKOH MAEATENIBHOCTH SIBISIOTCA
Hay4HblC, HMHXXEHEPHbIE M TEXHHUYECKHE UIKOJNBI, BHYTPU KOTOPBIX
MIPOMCXOJIUT  TOATOTOBKAa W IEPENOATOTOBKA  CIEHHAIUCTOB  C
HEOOXOANMBIMHM KOMITeTeHIIMAMHE. OJHAKO MOMHUMO NpOo(hecCHOHATHLHOM
MIOJITOTOBKA M TIEPENOATOTOBKM KaJpoB, B IIPOLECCE W JUIS PELICHUsS
CIIOKHBIX  (DyHIAMEHTANBHBIX  HAYYHO-TEXHMYECKHMX  3ajad, dacro
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CTaHOBUTCA HEOOXOAWMBIM co3aHue cpensl OOmero HaydHOrO Jerna
(OHJD).

Hay4Ho-TexHH4YEeCKast AEATEIBPHOCTh B MHKPO M MaKPOKOCMHYECKHX
chepax TakMx Kak: snepHas Qum3nka, (yHmameHTanpHas ¢uU3NKAa U
MaTeMaTHKa, KOCMOJIOTHSA, HCCIEAYIOT 3afadd OONBIION CIOXXHOCTH U
TpeOYIOT KOJIOCCAIbHBIX YEIOBEUECKNX YCHINI M MaTepHaIbHBIX 3aTpaT Ha
CO3/laHHE HETPHUBMAIBHBIX HKCIEPUMEHTANBHBIX YCTPOICTB, YCTAaHOBOK U
crennoB. Ilogxoapl B CO3MaHUM  MOJOOHBIX  IKCIIEPUMEHTAJIBHBIX
YCTPOWCTB, YCTaHOBOK, CTEHJIOB M MOAENeH TpeOyloT OT Hay4dHO-
TEXHHYECKUX COTPYIHHKOB pabOTHI B HCKIIIOYUTEIBHOW Cpejie MBICIEH,
CMBICIIOB M WJIei, MaTepuaIbHOro 00eCIeYeHNsL.

[ToTennuanpHas BaXHOCTh Ui Bcero YenoBedecTBa pazpadaTbiBaeMOi
3a7a4d, a TaKXKe MCKIIOYWTENIbHAs HaydHO-TexHuueckas cpema OHJI —
co3MaéT M cpely HCKIIOYMTENIBHOCTH CaMHX COTPYJHHUKOB, TPHBOIAS K
BHYTpPEHHEH HepapXu3aliy BCETO KOJUIEKTHBA, NIEPEBOAS KIACC OTHOLICHUS
corpynaukoB k OHJI, n3 ypoBHA 4enoBedecKo-poQecCHOHANBHOTO, Ha
YPOBEHb 4eTI0BEKa-MOCBAMEHHOr0 OOIIM HAYIHBIM JIETIOM.

JleHCTBUTEIBHO, YEIOBEK-TIOCBSIICHHBIN B INTyOOKHE aCIEKThI HAY4YHOH,
WH)XEHEPHOM, TEXHUYECKOW JEeATEIbHOCTH KOMIIETEHTHBIH COTPYAHHUK C
OJHOI CTOPOHBI, ¥ NOHMMAIOIIUHA TIYOOKYI0 ClieHU(UKYy U BHYTPEHHIOIO
uctoputo u mnepcrektuBsl OHJI, ¢ 1pyroif, MoXXeT CHHTE3MPOBATh
HETpUBHANBHBIC WUAEH, MBICIM M TPOU3BOAMTH HAy4yHBIC CTEHIBI,
YCTPOWCTBA U IPOTOTHUIIBL.

PazBuBass KOMHNETEHIMH Ka)KAOTO COTPYIHHKA B CHHEPTUH |
B3aUMOJIONIOJTHUTEIbHOM JIESITEIbHOCTH OHZ, MacmTadupyercs
JEeATeNIbHOCTh Ka)XKJJOTO U3 COTPYJHUKOB, B IPOIIECCE KOTOPOH MPOMCXOANUT
COOTHOUIEHHE JINYHOTO BKJIaJa KaxJoro u Mmacmraba peanusaunu OHJL.
[Ipu 3TOM COOTHOLIEHUM, KaXKAbIH COTPYOHHK, CO3HaBas MEpOM cBOeH
po¢eCCHOHATPHON KOMITeTeHIIMK U ypoBHs cBoero [locesmenns B OHJ|
CBOM BK1aj, HaunHaeT BiIuATh Ha OHJI, ckianeiBas ciexyronuil ypoBeHb
Yenoseka-Cnyxamero OHJ] nHa Omaro Bcemy UYenoBeuectBy. ScHoe
MIOHNMaHWE KaXIBIM COTPYAHMKOM €ro 3HAa4MMOCTH B  oOImei
JIeATeNIbHOCTH, BAYKHOCTh pabOThI KaX/IOr0 U IOJIHAs OTAa4a cedst oomeMy
Jemy, 3IWKAEeTCs Ha IMeHHocTAx Yemoseka-Ciykamiero, HECYIIero
00I1IeUeTIOBEYCCKUM macirad CBOCH JIeATeIIbHOCTHIO CBOHM,
BBIpabOTaHHBIM BHYTpeHHMM MaciTabom OH/JI.

[Tpn ryObokoM BHYTPEHHEM OCO3HAHUH KaXKIbIM COTPYIHHKOM 3TOTO
mm4yHOTO nepexofa ot Yenoseka k [TocsaménHomy u Ciyxamiemy B o01ieM
Cosunanun OHJ[ BaxHOro Ansl KaXKAOIO — POXKIAETCA HE TOJIBKO
HACTOSIIIUI «TE€HUI», HO U Cpella «IEePBOr0 CPEelU PaBHBIX» T'€HUEB, Il
KaXblil paBeH Apyr Apyry ciyxeHueM OHJI u aBnsieTca nepBbIM B CBOEH
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obmactu. Takum oOpa3oM, B HAYYHO-TEXHHYECKOH IEATEIHHOCTH,
3aHMMaloIIelicss ~ MacmTaOHBIMH,  (yHZaMEHTAIBHBIMH  BOIPOCAMH,
ckiansiBaercs penomen ObmectBa Mepapxuu PaBubix, roe B chepe OHJL
OpPraHU3YIOTCSl IIPOLIECCHl POCTa W B3auMoJeHCTBUS YenoBeueckux,
[MocesmennbIX ¥ Cory)Kalux KadyecTB COTPYAHUKOB, X ITyOOKasi CHHEPIHsA
U KOHBEPTeHIV, B IICIFHOM SIBJICHHH ITO3BOJIIONIAS JOCTUYb HPOPBIBHBIX
pE3YJIbTaTOB.
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OT IPUPOAONOJOBHBIX K HEJIOBEKO-IEHTPUYHBIM
TEXHOJIOI'USAM

FROM NATURE-LIKE TO HUMAN-CENTERED TECHNOLOGIES

AHHOTanmusi. PaccMOTpeH TNpHHUMI pACIIMPEHUS COBPEMEHHBIX
NPUPOAONOAOOHBIX TEXHOJOTHHA B MapajurMy 4YeJOBEKO-LEHTPHYHBIX H
YEeJIOBEKO-OPUCHTHPOBAHHBIX TEXHOJIOTHH KaK eCTeCTBEHHOE Hay4yHO-
TEXHHUYECKOE [[MBUIN3AIOHHOE PAa3BUTHE YEJIOBEUECTBA.

KatoueBble cioBa: IlpupomononoOHbIe TEXHOJOTHUH, YEJIOBEKO-
HEHTPHUYHBIC TEXHOJIOTHHU, YEJIOBECKO-OPUCHTUPOBAHHLIC TEXHOJIOTUH.

Abstract. The principle of expanding modern nature-like technologies
into the paradigm of human-centered and human-oriented technologies as a
natural scientific and technical civilizational development of mankind is
considered.

Keywords: Nature-like technologies, human-centered technologies,
human-oriented technologies.

Osza U3  COBPEMCHHBLIX KOHHCHHI/Iﬁ HAYyYHO-TEXHOJIOTUYCCKOTO
pa3BUTHUA YeJIOBEUYECKON HUBWJIN3allUU NPEACTABJIICHA TAaK Ha3bIBAEMbIMU
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MIPUPOJOMOJOOHFIMI TEXHOJIOTUSIMH. HecMOoTpss Ha OTCyTCTBHE SICHOM
TPAKTOBKH TOHATHS «IIPUPOJa» B HAyYHO-TEXHHUYECKOU cdepe, B oOmeM
CMBICJIE TIOJ MIPUPOAONONOOHBIMI TEXHOJIOTHAMH IIOIPa3yMEBAIOTCs TaKue
TEXHOJIOTHH, KOTOPHIE PEaTH30BAINCH B OKpYKaloMIel cpene (pupoze) 3a
MUJUTHOHBI JIET 3BONIONHHA M KOTOPBIE MOTYT IIOCITYKHTHh YEIIOBEYECTBY
MPOTOTHIIOM B «YEJOBEYECKHUX» TEXHOJOTHIX IyTEM KOIHUPOBAHHUA U
BOCCO3[JaHUsI ~ TMPHUHIUIOB  pPabOTHl  IPUPOIHBIX»  OOBEKTOB B
HCKYCCTBEHHBIX, «4€JIOBEUECKUX)» TEXHOJOTHUSX.

[IpumepoM  mpUPOAONOAOOHBIX  TEXHOJOTMM  MOMXKET  SIBISTHCS
KOIIMPOBAHUE B OOIIMX YepPTax MPHHIUIA MOJETA MTHUI[ IPH U3TOTOBICHUU
JICTATCNIBHBIX aIapaToB, MPHUHIUIA PaOOTHl CYCTABOB, CYXOXHIIUH U
MBI B  CO3J@HMM  CUHTETUYECKUX  HUCIOJHUTENEH,  COo37aHue
HCKYyCCTBEHHOTO  WHTEIUIEKTAa. TeXHOJOTMH Ha OCHOBE 3aKOHOB
AIEKTPOMAarHeTH3Ma, PAagHOAKTHBHOTO pacmana, TePMOSACPHOTO CHHTE3a
Tak K€ MOXHO OTHECTH K TPHPOJOMONOOHBIM  TEXHOJOTHSIM.
[puponomoo0HPIMU TEXHOJIOTHAMH KOCMHYECKOTO MacIiTada SIBIIIOTCS
TEXHOJIOTHH, WCCIeIyeMble B sAepHON (m3uke, QU3NKe 3IIEeMEHTapHBIX
gacTul, GyHIaMEHTAIEHOW (PU3HKE, KOCMOJIOTHH.

YIUBUTENbHBIM ~ CBOHCTBOM  4YeJIOBEKa  SIBJISIETCS  YHHUKAJIbHAS
CIOCOOHOCTh HE TOJBKO K aHAJIN3Y MPHPOTHO-IBOOIMOHHBIX TEXHOIOTHIA,
HO ¥ CHHTE3UPOBAHUIO MPUHIUIHAILHO HOBBIX TEXHOJOTHH, MOJyuYeHHUE
MIPUHIIMIHAIHLHO HOBBIX BEIIECTB U MAaTEPUAJIOB paHee HE CYIECTBOBABIINX
Bo Bcenennoif. Takum o0pa3zom, SBISACH YacThIO MPUPOIBI, «...JTFONH,
OTKPBIBAIONINE 3aKOHBI MPUPOIBI, PACKPHIBAIOIINE TaiHBI BCEJICHHOM,
cBoiictBa MaTepuu. OOBSICHSIOIAE KOCMOC KaK CIIOXKHBIA aBTOMAT, CaM
MIPOU3BOJAIINI CBOE cOBEpLIEHCTBO» [1, ¢. 297], HE TOJBKO 3aHUMAIOTCS
KONIMPOBAHWEM  DBOJIOIMOHHBIX  TEXHOJOTHMH W  HCIOJIH30BaHHUEM
«TIPUPOTHBIX MPOTOTUIIOB», HO U (POPMHUPYIOT TEXHOJIOTHH YEIOBEYCCTBA,
00HapyXHBask YHHKAJIbHYIO CIIOCOOHOCTH AHTPOITHOTO TEXHOJOTHYECKOTO
cunTe3a. Kakgas HOBasi TEXHOJIOTHsS HAYMHAET OMUPATHCA HE TOJIBKO Ha
MIPUPOJIHBIE TPOTOTHUIILI, HO M Ha KaueCTBa CaMOT0 WHXXEHepa, TJIe «KOCMOC
KaK CJIOXHBIM aBTOMAT, caM IPOU3BOJAIIMI CBOE COBEpIIEHCTBO» [, c.
297] Hew30eXHO HAYMHAET HAXOAWTH OTPAXKEHHE BO BHYTPEHHEM MHpE
HH)KeHepa, TpeOys OT WH)XKeHepa HE MeHee, 4YeM paBHOro cebe
«COBEPIIICHCTBAY.

WNHavye roBops, BcE BO3pacTarollias CIOKHOCTb HM3YYEHHUSI MHUKPO H
MaKpPOKOCMHYECKHX SIBICHUH, YK€ CErOIHS TpeOyeT OT HcCclenoBaTeleH,
YUEHBIX ¥ MH)KCHEPOB TAKHX HETPUBHAIBHBIX MOIXOJIOB B HHTCPIPETAIINH,
aHau3e, CHHTE3€ U CO3JIaHWH SKCICPUMCHTAIBHBIX YCTPOWCTB, CTCHIOB U
YCTaHOBOK,  KOTOPHIC  BOBJCKAIOT  KCCIENOBATEeNsI 32  IPEACIBI
MPUPOJONONO0Ms, a 3HAYUT, YTO W 33 TMPEIeNibl JBOJIOIHOHHOTO
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COBEpIICHCTBA TPHUPOIb. BHYTPEHHsIs, HCCIEI0BATENbCKU-CO3UAATEIbHASL
JeATeIbHOCT yUCHOTO, HHXKCHEepa, MCCIe0oBaTeNsl Temnepb TpedyeT
napagurmbl CO3MIaHMS, HE OrpaHUYMBArOIIEHCS MIPUPOTHO-
SBOJIIOLMOHHBIMY MPE/IeIaMU MATEPHU.

Beixog B o0macte (yHIAMEHTAIBHONH  HAyKH, MHOTOMEpPHOTO
MaTepUAIIOBEAICHUS MOTPY)KAET HCCIEA0BATENsI B HEOOXOAUMOCTh TaKHX
UHTEpIpETANUi, aHAIW3a U CHHTE3a, TN 3a4acTyl JCSITEIBHOCTh €ro
MBICJIH, 2 HE MPOJMKTOBAHHAS IPUPOJION CTPYKTYpa, GOpMHUPYET OYAyIIUid
TEXHOJIOTUYCCKUN yKiIan. MBI MOXEM TOBOPHTH O TOM, YTO B OCHOBE
HACTOSINEro W Oyaymero TEXHOJOTMYECKOTO YKiama OyAeT JeKaTh He
MIPUPOJIONIOIO0HE, a IO, OPTaHU3YIOIIUE YESIOBEYCCTBO B OJIHO IICIIOCY
[1, c. 297], u HOBBIE MOAXOMBI B BUJEC YEIOBEKO-OPHUEHTUPOBAHHBIX H
YEJIOBEKO-IIEHTPHUYHBIX TEXHOJIOTUSX.

JlaHHbI MOAXOJ TO3BOJSIET PACIIUPUTH ANPUOPU OrPAaHUYCHHBIC
SBOJIIOLMOHHBIM ~ Pa3BUTHEM MPUPOJHBIC TEXHOJOTHYECKHE (DAKTOPEI
(MpUpoIOTIOIO0HBIE TEXHOJIOTHH) HA YENOBEKO-ICHTPUYHBIC M YEIOBEKO-
OpPUEHTHPOBAHHBIE TEXHOJOTHH, TJE TIABHBIM PECYPCOM M HCTOYHHKOM
TEXHOJIOTHI CTAHET MUKPO H MAaKPOKOCMOC KaX/[0T0.

Jlureparypa
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OIITUMAJIBHASL KHHEMATHYECKAS CXEMA OIIOPHO-
MOBOPOTHOI'O YCTPOMCTBA JIJIsI OCTPOHAITPABJEHHOM
AHTEHHBI KOCMHUYECKOT'O BASUPOBAHMUS

THE OPTIMAL KINEMATIC SCHEME OF A PIVOTING DEVICE
FOR AN ACUTELY DIRECTIONAL SPACE-BASED ANTENNA

AuHoTanusi. [IpoBefeH CpaBHUTENbHBIA aHANHM3 A3UMYTAJIbHO—
YIJIOMECTHOH W JIByYIJIOMECTHOW KHHEMaTHYECKUX CXE€M OHNOpHO—
TIOBOPOTHBIX YCTPOUCTB. [loKka3zaHo, YTO JIBYYTJIIOMECTHBIN TO/IBEC B TEX XKE
YCJIOBHSX OOECIeYrBacT MEHBIIUE TpeOyeMble CKOPOCTH BpalleHHs OCei
OI1Y.

KnroueBble ciioBa: OcTpoHampaBiIeHHAs aHTCHHa, KOCMHYECKast
wiatpopma, ceaHc  CBs3H, ONOPHO-TIOBOPOTHOE  YCTPOWMCTBO,
KHHEMaTH4YecKas cxema.

Abstract: Contrastive analysis azimuth-elevation and two-elevation
rotary support kinematics is performed. Is shown, that two-elevation
support in equal terms lower required support axis speed is provided.

Keywords: sharp directional antenna, space platform, communication
session, rotary support, kinematics.

OmHUM #3 B@XHBIX BOINPOCOB pa3MEIIECHUS OCTPOHANpaBICHHON
aHTeHHBI Ha KocMmuuyeckoM ammapate (KA) sBnsercst BBIOOp KOHCTPYKLIUU
OTMOpHO—TIOBOpOTHOTO ycTpoiicTBa (OIIY), obecreunBaroiero HaBeACHUE
panuoyya aHT€HHbI Ha MyHKT npuema uapopmarun (I1I1T1).

Ha puc. 1 mnokasano B3aumHoe pacnonoxenne KA u I[IIN nHa
TIOBEPXHOCTH 3eMIIH.

Puc. 1 B3anmnoe pacnionoxxenune KA u I[N
Cuctema xoopamHaT XYZ cBs3aHa C Bpamaromeiics 3emIei,
cucrema xoopauHat X'Y'Z' — ¢ KA.
7= R, +hyg, — paguyc opoutsr KA;
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i — HakIToOHEeHne opOuTH KA;

() — monToTa BOCXOAINEro y3ia opouTel KA;

U — uctrHHag aHoManusa KA;

[ — monrora TITH,

z — yrod, 3agarouuii Hanpasienue KA — ITTU;

f— yron mexny miaockoctbio opoutsl KA n Hanpasiennem Ha [111H;

Torma w3 pemieHus cdepudeckux TpeyrorbHUKOB [0, c. 21-23]
MOYKHO OTIPEIEIIHTH:

cosd —cosgcosv | ..., sin(i+a)sind
arccos| ——————=—— | anée¢ ——— >0
f= sind sinv sing
cosd —cosgcosv ) ... sin(i+a)sind ’
—arccos| —————=—— |, ané¢ ————— <0
sind sinv sing

rac
d =arccos(cosbeos(Q 1)),

g = arccos (cosd cosv—sind sinvcos(i + a))

a = arctan| ———
sm(Q D)

. Resin
z =arcsin csmng

\/Rgzz +r2 - 2rR¢cos g

A3ZMMYTAJILHO—YIJIOMECTHBII TOABEC: a3UMyTajbHas OCh BpAIlCHHUS
OIlY sY HampaBieHa B IEHTP Macc 3eMJH, YIJIOMeCTHas ochb SZ” —

MEPIICHANKYIIAPHO a3UMYyTaJIbHOI ocH (CM. puc. 2).
v

1111

El z'
KA

X Az z"
‘o
Puc. 2 A3suMyTansHO—YTIIOMECTHBIH MOIBEC

A3MMYT U yTOJI MecTa OIPEaeNAoTCs 1Mo (opMynam:
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Az=f+rm;

El=r/2-z;
JByyriioMecTHbI TOABeC: TEpBUYHAsE OCh BpameHus sZ'
MEPIICHANKYJIAPHA IUIOCKOCTH opOuthl KA, BTOpHuHas och sX” —

NepIeHANKYJIIpHa IEpBUYHOI ocu (cM. puc. 3).
¥

Puc. 3 [IByyriomecTHblil noaBec

VYTaBl MOBOPOTA MO TIEPBUYHON W BTOPHYIHON OCSM OIPEIEIITIOTCS
mo hopmymnam:

&, =arcsin(sinzcos f);

COSZ | oy . .
arccos| —— |,afiée sinzsin f >0
Cos &y )
& = s
COSZ | amuy - .
—arccos| —— |,afiée sinzsin f <0
cos &

Jis mpumepa paccMoTpuM Tpaektopuio nBmkeHus OITY KA ¢
HakJIoHeHHeM opbutel 70° u BeicoTOM oOpOuThl 500 ®M mms IIIIU,
pacmnoyio>keHHOM Ha 55° ¢. 111

XapakTepHbIi BHJ TpaekTopuil nBmxeHus oced OIIY Bo Bpems
ceaHca CBS3H JUI a3MMYTalbHO—YTJIOMECTHOIO MO/IBECa II0Ka3aH Ha puc. 4,

Ul ABYYTJIOMECTHOT'O IoABECAa — Ha puC. 5.
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Puc. 4 Tpaekropus asmwxkenus OITY azumyTanbHO—YTIIOMECTHBIN MOIBEC
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Puc. 5 Tpaexropus npuxenust OIlY nByyriomecTHbIi HogBEC

TpebGyemble yIriIBI MOBOpPOTAa IO a3UMYTy COCTaBISIOT +270°,
mo yriry Mecta — ot 0° go 90°, Tpebyemble MakCUMalbHBIE CKOPOCTH TIO
YTy MecTa 1o 2,5°/c, o a3uMyTy — MaKCHMaJIbHO BO3MOXHas: 1 pa3 B 2-3
JIHS BCTpEYaeTcs ceaHc ¢ TpeOyeMol CKOpOCThIO 1Mo asumyTy Oosee 10°/c.
[Ipn orpaHW4eHNH CKOPOCTH IO a3UMYTy, Hampumep 10 5°/c, Bpems Ha
00X0Jl «MEpPTBOW 30HBI» MOXET JOCTHraTh 1 MHWH, 4YTO TIpHU
MIPOJIOJKUTEIILHOCTH ceaHca B 7 MUH cocTaBisier 10 14% ot obmiei
MIPOAOIDKUTEIBFHOCTH CEaHCa.

TpeGyemslie yritel moBopoTa aByyriaoMmectHoro OITY mo obenm ocsam
COCTaBISIIOT T68°, MaKCUMaJIbHBIE CKOPOCTH TI0 IEPBUYHOM ocH 110 5'/c, 1o
BTOpHYHOI ocu J0 50'/c.
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Bunno, gto y aByyriaomectHoro OITY mo cpaBHEHHIO C a3UMyTaIbHO—
YTIIOMECTHBIM OTCYTCTBYET «MEPTBasl 30Ha» W CKOPOCTH IBHXXCHHUS Oceit
OI1Y Bo BpeMmsI ceaHca CBSI3M 3HAYUTEIBLHO HIKE, YTO CHIDKACT TPEOOBAHUS
K MOINHOCTH  DJJEKTPOABHIATEeNEeH, a 3HAYUT, YMCEHBINAET WX
SHEPronoTpeOICHHE.
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HEKOTOPBIE BOITPOCBI CO3JJAHUA 30HOA-ITIEHETPATOPA
JJIA UCCIEJOBAHUA I'PYHTA IIJIAHETBI BEHEPA

SEVERAL ISSUES OF CREATING A PENETRATOR PROBE FOR
EXPLORING THE SOIL OF THE PLANET VENUS

AHHOTaUusl. B wHccnenoBaHuM TNPENTIONKEHO HCIIONIB30BaTh 30H]-
neHeTparop tuma «Mapc-96» ansg u3ydeHus rpyHTa miaHeTsl Benepa. Ha
HavaJIbHOM JTalle POSKTHUPOBAHMS TAKOH CXEMBbI IKCIIEPUMEHTA BbIIEIICHBI
BO3MOJXKHbBIE TIPOOJIEMHBIE BOIIPOCHI, BO3HUKAIOUINE NPU pa3paboTKe 30H/a-
MIEHeTpaTopa KaK TEXHUIECKOTO CPE/ICTBA HCCIICAOBAHUSL.

KaioueBnle cioBa: BeHepa, 30H-TIeHETPATOpP, TEXHUIECKOE CPEICTBO
nccienoBanus, armocdepa, IIporpamma uccnenoBanus Benepsl, cryck B
aTMocgepe, npoOIIEeMHbIE BOIPOCHI.

Abstract. The study proposed using a Mars-96 type penetrator probe to
study the soil of the planet Venus. At the initial stage of designing such an
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experimental scheme, possible problematic issues that arise during the
development of a penetrator probe as a technical means of research were
identified.

Keywords: Venus, penetrator probe, technical means of research,
atmosphere, Venus research program, descent in the atmosphere,
problematic issues.

B Poccun BHOBb cTana akTyallbHOM TeMa HCCleloBaHUsS BeHepsl.
Bo3oOHOBNIEHEI pabOTBI IO CO3JaHHI0 ABTOMATHYECKHUX KOCMHUYECKHX
anmapatoB M TEXHUYECKHX CPEJICTB IS M3Y4EHUS OSTOH «pPyCCKON»
aHetsl. B paboTe aBTOpamMM IpPEJIOKEHO HCIIONB30BaTh  30HJ-
neHerparop tuma «Mapc-96» ans u3ydeHus TpyHTa IUIaHeTHl Benepa B
COCTaBe TMEPCIEKTUBHOM  skcmemunuu. s pa3paboTkm  cXeMbl
JKCIHEPUMEHTAa IO KOHTAKTHOMY HCCIENOBaHHIO TpyHTa BeHepsl ¢
MIOMOIIBI0  30HZA-TICHETPAaTopa HEOOXOANMO ONPENEIUTh OCHOBHBIC
IpOOJIEMHBIE BOIIPOCHI.

l-1 rpynma BompocoB — AKTyallbHOCTb M IpPOTrpaMMa HCCIEJOBAaHUS
Benepsl. [l peanus3annu NpPEeAnoOXKeHHs IO BKIIOYEHHIO B COCTaB
MEPCIEKTUBHON 3KCIEIUIMN TaKOro TEXHHYECKOTO Cpe/CcTBa KaK 30HI-
MEHeTpaTop HEOOXOJMMO YYeCTb STamHOCTh [Iporpammbl HcclieoBaHUs
Benepsl Ui OpraHMYHOTO BCTpaMBaHUS B JIOTUKY IPOBEACHUS
JKCIIEPUMEHTOB, CXEeMy U mapamerpbl 3kcnenunuu. Takx, Ha I sTane
mpeamnoaraeTcss K peanu3anuu  1poekT «Bemepa-/», B koTopoMm
OCHOBHBIMM  TE€XHHYECKHMMH  CPEICTBAMU  HCCIENOBaHHMA  CTaHyT
MOCaJOYHbIM amnmapar U a’pocTaTHble 30HABL. He HCKIOYeHO, 4TO Ha
TIOCJIEAYIONIMX 3Tanax OyAyT pemarhbest 3aJa4l JOCTaBKU I'pyHTa ¢ Benepsr
U W3YYeHHMs CEHCMHYECKOW aKTHBHOCTH, JUII YEro MOXeT OBITh
HCIONB30BaH 30H/-IIEHETPATOP.

2-1 rpynma BompocoB — bammmcruka, Bxom B atMocdepy, Iporecc
cnycka u BHejpeHus. [103BoMT oOecreunTh YCHEHIHYI0 JOCTaBKY 30H/a-
nmeHeTparopa Ha BeHepy ©  modydeHHe HEOOXOAMMOM  HaydyHOUH
nHpopmanuu. Tpebyercss MPOBECTH aHAM3 BO3MOXXHBIX CXEM IepelieTa,
BapuaHTOB BXona B armocdepy (NMpsMOH MM C OpOUTHI), MPOBECTH
MOJENMPOBAaHUE TIpollecca CIycka B arMocepe TpH  Pa3IUIHBIX
HaYaJbHBIX YCIOBHAX C yYETOM psJa BOSMYIIAIONINX (PaKTOPOB (BIMSIHUE
BETpa, TYpOYJICHTHOCTH, TPaJMeHTa TEMIEpaTypbl U JABJIEHHS), KOTOPbIE
MOTyT BO3HUKaThb B IPOLECCE ABMXKEHHSA, a TAKKE BOIPOCOB TEIJIOBOTO
IPOEKTUPOBAHUS U  BHEApeHus B TIpyHT. Hampumep, B Xxoxe
NIPEABAPUTEILHOIO aHaJIM3a BBIACHUIOCH, YTO CYIIECTBYET Ipobiema
BHEIpEHMs 30HJa-eHeTparopa Tuna «Mapc-96» B rpyHT BeHepsl us-3a
CIIMIIKOM HHM3KHMX 3HAYEHHH CKOPOCTH NpU MPHOIMKEHUH K TTOBEPXHOCTH,
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0o0ycnoBNeHHOW mapamerpamu arMmocdepsl BeHepsl B cpaBHEHHH C
aTMocdepoii Mapca.

3-1  rpynma BompocoB — KoHcTpykums — 30HIa-nieHeTpaTopa.
Heobxomnmo mpoBecTH 0OOOCHOBaHHE WCIONB30BAaHUS —CYIIECTBYIOMICH
KOHCTPYKIMH TIeHeTpatopa Tuma «Mapc-96» Ui HCIONb30BaHWA Ha
Benepe, 0030p CyIIeCTBYIOIIMX THIIOB IICHETPAaTOPOB W BapHaHTHI
MOIU(UKAIMK KOHCTPYKIMU JUIi BEHEPUAHCKUX YCJIOBHH, TaKUX Kak
HaxyBHOe TopMmo3Hoe ycrpoiictBo (HTY), asponunamMuveckuil sKpaH WU
pEaKTUBHBIM ABUraTenb [UId YBEIMYCHHS CKOPOCTH JBUKEHUS Y
noBepxHocTH. Takxke HE0OXOAMMO PpacCMOTPETh CXEMbI C OTJIENICHHEM
HTVY Ha pasHbIX BbICOTaX, a TaKXKe BJIMSAHUA HCKAXKCHUU IOBEPXHOCTEH
KOHCTPYKLIMHU IIEHETpaTopa Ha peKUMBI OOTEKaHUS BO3MYIIAIOIINE CHUIIBI U
MOMEHTBL.

B saxmroyeHHe MOXKHO OTMETHTh, YTO HCIOJB30BaHUE 30HIA-
IeHeTparopa Al HCClIefoBaHUs BeHepbl SBIsieTCS MEPCHEKTUBHBIM
HanpaBJCHUEM, TPEOYIOIMM THIATEILHOM MPOPAOOTKH psAa KIIFOUEBBIX
BONPOCOB, pEIICHHE KOTOPBIX IIO3BOJMT  co31aTh  S((PEKTUBHBIHA
WHCTPYMEHT Il TIIyOOKOTO W3YydYeHHS TpyHTAa M JpPYTHX AacHEKTOB
BEHEPHUAHCKOH TIOBEPXHOCTH, UYTO, B CBOIO OdYepenb, 3HAYUTEIHHO
pacmIMpuT HaAmKM 3HaHUA O BTopod TaHere COJHEYHOH CHUCTEMBI U
MPUOIHM3HUT K JOCTHKEHHIO HOBBIX HAYYHBIX OTKPBITHH.
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AHAJIN3 OTCTBIKOBKHU MYJIbTUPOTOPHBIX
JIETATEJIBHBIX AIIITAPATOB OT CIIYCKAEMBbIX
AIIITAPATOB HA BEHEPE

ANALYSIS OF UNDOCKING MULTIROTOR AIRCRAFT
FROM VENUS LANDERS

AHHoTanusi. B naHHOIl paboTe paccMOTpEHBI OCHOBHBIC TEXHHYECKHE
BOIIPOCHI, CBS3aHHBIC C OTCTBIKOBKOW MYJIBTUPOTOPHBIX JI€TAaTEIbHBIX
anmapaToB OT CIYCKaeMBIX ammaparoB B atMocdepe Benepsl. OcHOBHOE
BHUMAaHHE YJIEJIACTCS aHalHM3y BO3JICHCTBHUS JKCTPEMANBHBIX YCIOBHH Ha
MEXaHHM3MBbl OTCTHIKOBKHM, TaKHM KakK BBICOKasi TeMIIepaTypa, JaBjieHHE U
XMMHUYECKas  arpeccMBHOCTb  arMocdepbl. [IpuBeneHbl  BO3MOXKHbBIE
peLlIeHus] 1 MHHOBAIIMOHHBIE TTOJIXO0/IbI JJIsl OOecTieueH s HaIeKHOI padoThI
CHUCTEMBI OTCTHIKOBKH.

KiiroueBbie ciioBa: BeHepa, MyJIbTUPOTOPHBIE JIETATENbHBIE allIapaThl,
OTCTBIKOBKA, CITYCKaeMbI€ araparbl, 3KCTpeMaJIbHbIE YCIIOBHSI.

Abstract. This paper addresses the main technical issues related to the
detachment of multirotor unmanned aerial vehicles from descent modules in
the conditions of Venus. The focus is on analyzing the impact of extreme
conditions on detachment mechanisms, such as high temperature, pressure,
and chemical aggressiveness of the atmosphere. Possible solutions and
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innovative approaches to ensure reliable operation of the detachment system
are presented.

Keywords: Venus, multirotor aircrafts, detachment, descent modules,
extreme conditions.

UccnenoBanue Benepsl npeacTaBiiseT 3HaUUTENbHBIN HAYYHBIN HHTEPEC
U3-3a €€ DKCTPEMAaJbHBIX KIMMATUYCCKUX U aTMOC(EpHBIX yCIoBWi. s
YCHEIIHOTO  BBIMOJHEHUS MHCCH, BKIIOYAIOMINX MYJIbTHPOTOPHBIE
neratensHbie anmapatel (MPJIA) B kadecTBe TEXHMYECKOTO CpEICTBA
UCCIICIOBAHMS IIAHETHI, HCOOXOIUMO YUUTHIBAThH CICIU(PUICSCKUE YCIOBUSI
Benepsl. Benepa xapaktepuszyercsi SKCTpeMalbHO BBICOKON TeMIepaTypou,
nocturaromer no 475°C, uw paBineHueM, nocturarommm 92 6Gap, d9TO
3HAUUTENIBHO YCIOXHSIET MpoLecc OTCTHIKOBKH [1, 2]. JlomonHuTenbHBIE
CII0O)KHOCTH CO3JAIOT XMMHYECKH arpeCCHBHBIC KOMIIOHEHTHI aTMOC(EpHI,
TaKHe KaK cepHasl KUCJIOTa, KOTOpbIE MOTYT HEIAaTUBHO BO3JECHCTBOBATH Ha
MaTepHajbl U MEXaHU3MbI OTCTHIKOBKH [3].

CoBpeMEHHBIE TEXHOJOTHU OTCTHIKOBKM YCHIELWIHO TNPUMEHSIOTCS B
pa3IMYHBIX KOCMHYECKUX MUCCHSX, BKIIouas muccud Ha Mape u Jlyny.
Hanpumep, Muccun «Buxuar-1» u «Buxunr-2» Ha Mapce HCTIONb30BaNu
CITyCKaeMble amnmaparbl JUIsl HCCIEIOBaHUS TOBEPXHOCTHU IUTAHETHI H
nepenayy JaHHBIX Ha 3eMJII0. DTU MHCCUU MOKa3ald, YTO JUIS YCIEITHON
OTCTBIKOBKM M pPabOThl B 3KCTPEMAJbHBIX YCJIOBUSIX HEOOXOIUMBI
HaJIe)KHbIE CHCTEMBI CBSI3U U YIPABIEHUS, a TAKKEe MEXaHU3MBbI, CITIOCOOHBIE
BBIICPKUBATh CUIIbHBIE MEXaHUUECKHEe U XMMHueckue Harpy3ku Ha JlyHe
MHCCUSL  «ApTeMHJa»  TakXKe IO0Ka3ajla BaXHOCTb  [PUMEHEHHUS
WHHOBAITMOHHBIX TEXHOJIOTUH JJIS OTCTHIKOBKH M PaOOTHl B CIIOKHBIX
ycinoBusx [4].

CHuCTeMBI OTCTHIKOBKH Ui BeHepbl NOKHBI OBITh BBITIOJTHEHBI W3
MaTepuajoB, YCTOMYMBBIX K BBICOKHUM TEMIIEPATypaM M KOPPO3HH.
Hampumep, BBICOKOTEMIEPATYpPOCTOWKHE CIJIaBBI M KEpPaMHUYECKUE
Marepuaabl MOTYT 3HAYUTENIbHO TOBBICHTH HAJEKHOCTh OTHX CHCTEM.
HeobxonuMbl HaJeXHbIE MEXaHU3MBbI, KOTOPbIE CMOTYT (DYHKIIMOHUPOBAThH
B YCIOBUSX BBICOKOTO JaBJIE€HUS M arpeccuBHOM cpeapl. CHUCTEMBI
YIOpPaBJICHUST W HABUTAIlMU JOJDKHBI OBITh 3aIUIICHBI OT BO3ICHCTBHS
AKCTPEMAIIbHBIX TEMIIEPATyP U KOPPOIUIHBIX KOMIIOHEHTOB aTMOC(epHI.

Hcnonp30BaHue CHEUabHBIX CIUIABOB W KEPaMHUYECKHX MOKPBITHI
SIBISIETCS. OJAHMM U3 KJIIOUEBBIX PEHICHMH JUIsl MOBBIMIEHUS HAIEKHOCTH
CHUCTEM OTCTBIKOBKH. TakWe MaTepuaibl CIIOCOOHBI — BBIICPKHUBATH
9KCTpEMANIbHBIE TEMIIEPATyphl W XHMHYECKYIO arpeccuro arMochepsl
Beneprl. Pa3zpaboTka MeXaHH3MOB, YCTOHUYMBBIX K KOPPO3HUH, TaKKe
SIBIISICTCS BRYKHBIM ACIIEKTOM JUIs OOECIICUCHUS JIIUTEIBHON U CTaOMIbHON
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paboTBl CHCTEM OTCTHIKOBKH. VHHOBAaIMOHHBIE METOIBI OXJIAXICHUSA WU
TEPMOPETYIAINNA MOTYT OOECHeYnTh CTAOMIBHYI0 pPabOTy MeXaHH3MOB
OTCTBIKOBKH, YTO 0COOEHHO Ba)KHO B YCJIOBUAX BBICOKUX TemIeparyp [5].

OKCIEepUMEHTAIBHBIC HCCIIEOBAaHMSA IIOKA3aldM, YTO HCIIOJIb30BaHHE
CHELHUATbHBIX CIUIABOB M KEPAMHUYECKHX MATEPHAIIOB MOKET 3HAUYHUTEIHHO
MOBBICUTh ~ HAJEKHOCTb CHCTEM OTCTBHIKOBKH. MoJenupoBaHHe |
71ab0paToOpHbIE TECTHl MOATBEPAMWIN A(P(PEKTUBHOCTh  IMPEATIOKEHHBIX
pELICHUI B yCIOBUSIX, UMUTHPYIOIINX atMocdepy Benepsl. [Ipakruyeckne
NpUMEpBI, Takue Kak Muccun Ha Mapc u JlyHy, mnokaszanm, dTO
HCTONb30BaHUE WHHOBAI[MOHHBIX MAaTE€pHaiOB U TEXHOJNOTUI MOXKeT
3HAQUUTEJIBHO TOBBICHUTH S(GQMEKTUBHOCTh M  HAJEKHOCTH  CHUCTEM
OTCTBIKOBKH B OKCTPEMAaJIbHBIX YCIOBHSIX [6].

Jns ycnemHod peanu3auuu MUcCCUE Ha BeHepy ¢ HCIIOIB30BaHHEM
MPJIA HEOOXOOUMO YYHUTHIBATH MHOXECTBO (PAKTOPOB, BIHUSAIOMIAX HA
Ipomecc  OTCTHIKOBKU. [IpeanokeHHbIE TEXHWYECKHE pEUICHH |
WHHOBAILMK MOTYT CYIIECTBEHHO ITOBBICHTH HAJIC)KHOCTH U 3()(hEeKTHBHOCTH
9THX CHCTEM. BHeOpeHHe BBICOKOTEMIEPATyPOCTOMKUX MaTepHaloB,
pa3paboTka KOPPO3HOHHO-yCTOWYMBBIX MEXaHH3MOB M IPHMCHEHHE
MHHOBAI[MOHHBIX METOJIOB OXJAXKICHUS U TEPMOPETYISLUN SBISIOTCA
KIIFOYEBBIMM 3JIEMEHTAaMH I YCHEUIHONH paboThl CUCTEM OTCTBHIKOBKH Ha
Benepe.
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MOJIEJIMPOBAHUE YCJIOBUI BBOJIA B JIENCTBUE
MYJbTUPOTOPHBIX JIETATEJIBHBIX ATITAPATOB
B ATMOC®EPE BEHEPBI

SIMULATION OF THE CONDITIONS FOR THE ONSET OF
MULTIROTOR AIRCRAFTS IN THE VENUS ATMOSPHERE

AHHoTanusi. B mccienoBaHnn cocraBieHa MaTeMaTHYeCKas MOJACNb H
NPOBEJICHO MOJEIHPOBAaHHUE MPOLEcca IBIKSHHS CIIyCKaeMOro ammapara u
BBOJIa B JICHCTBHE MYJIbTHPOTOPHBIX JIETATEIbHBIX allapaTtoB B aTMOchepe
riaHeTsl BeHepa myTeMm OT/AENeHHs OT CHUCTEMBbI a3pOCTaTHOTO 30H[A, B
pe3ysbTaTe 4ero Mojly4eHbl YCJIOBHS JJIsl BBIIOJHEHHSI TOH omnepanuy, B
YaCTHOCTH, JIIEJIOH BBICOT JJIsl BBOJIA, 3HAUSHHUSI CKOPOCTEH, TPAeKTOPHBIX
YIJIOB U CKOPOCTHBIX HANOPOB JBIIKYIIEHCS CBSI3KM TeJ B MOMEHT Havajia
npolecca OTIeICHUS.

KiiroueBbie cioBa: BeHepa, MyJIbTUPOTOPHBIN JIETATEJIbHBIN anmapar
JUISL  McCleoBaHUS BeHepbl, TeXHUYECKOEe CPEACTBO HCCIENOBaHMS,
arMoccgepa, BBOJ B JielCTBUE B aTMOc(epe.

Abstract. In the study, a mathematical model was compiled and
simulation of the process of movement of the descent vehicle and the onset
of multirotor aircraft in the atmosphere of the planet Venus was carried out
by separating from the system of balloon probe, as a result of which
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conditions were obtained for performing this operation, in particular, the
elevation level for onset, the values of velocities, trajectory angles and
velocity pressures of a moving bunch of bodies in the moment when the
separation process begins.

Keywords: Venus, multirotor aircraft for exploring Venus, technical
means of research, atmosphere, onset of the multirotor aircraft in the
atmosphere.

Benepa manut. B HacTtodiiee BpeMst poCcCHICKHE yYeHbIE U WH)KEHEPHI
aKTMBHO 3aHMMAIOTCs Pa3pabOTKON HCCIIENAOBATEILCKON DKCIIEIUIIMN Ha
Benepy. OCHOBHBIMH TEXHHYECKHMH CPEACTBAMU HCCIICIOBAHUS BHIOPAHEI
MOCaIOYHBIH  ammnapar, a’poCTaTHbIE 30HABI W OpPOWUTAIBHBIA ammapar.
ABTOpamm HacTosmiell pabOTBl MpeIaraeTcss AN OCYIIECTBICHUS
KOHTaKTHBIX HCCIEZ0BaHMI aTMoc(ephl M MOBEPXHOCTH IUIaHETHl BeHepa
TaKO€ HOBOE TEXHHUYECKOE CPEJCTBO HCCIICHOBAHUS KaK MYJIbTHPOTOPHBIN
nerarenbHbIN anmapat (MPJIA) [1].

KiroueBbIM  3TamoM B peanM3alid  CXEMBl OSKCHEPHMEHTa 10
WCCIICOBAHMIO TIIJIAHETHI SBISIETCS BBOJ B JICHCTBHE TEXHHYECKOTO
cpenctBa (MPJIA) HemocpencTBeHHO B atMocdepe, MOCKOJIBKY OT €ro
YCIIEIIHOM peanu3allid 3aBUCUT BBINOJHEHHE Bcel Mocienyromeit
MpOTrpaMMbl HCCJIEAOBATEIbCKUX JAEUCTBUH U TPACKTOPHBIX ONEpaluil, a
TaKXKe MM0Jy4YeHHe HOBBIX HayUHBIX JaHHBIX U Ilepefada UxX Ha 3eMIII0.

B wuccrnemoBaHMM cOCTaBlieHa pacdeTHas MaTeMaTHYecKas MOJENb
WHTEHCHBHOTO TOPMOXXEHMsI ciyckaemoro armapara (CA) mpu BXone B
aTMoc(epy M CITyCKe, BBLACIEHBI 3TAlbl 3TOTO JIBMKCHMS, B YaCTHOCTH,
a’pOANHAMHUYECKOE TOPMOXEHHE, CIIyCK M TOPMOXKEHHE Ha IIapallioTe C
nocneayromuM pasaenenueM CA u BBOJIOM B JEHCTBHE TEXHHUYECKHX
cpenctB B atmocepe [2-4]. Beox B meiictBue MPJIA mpoucxomut mytemMm
oTAeneHust oT cucrembl aspocratHoro 30HAAa (CA3), koropast sBisieTcs
noncucremoir CA, B ompeseneHHbII MOMEHT BpeMeHH. CTaBMIIach 3ajada
OTIpeNieIeHns] yCJOBUH BBOJAa B JCWUCTBHE (ITapaMETpPOB JBHXKYIIEHCS
CBA3KH TE€J, TAKMX KaK 3IIEeJIOH BBICOT (KKOPHUIOP») A BBOJA, 3HAUCHUS
CKOpPOCTEH, TPAeKTOPHBIX YIJIOB U CKOPOCTHBIX HAIIOPOB) B MOMEHT Hadajia
nporiecca otaenenus MPJIA.

B pesymprare B COOTBETCTBHM C IIUKJIOTPAMMOIl TPOBEICHUS
TPAaEKTOPHBIX Ollepaluii TMOCTPOEHbI W MPOAaHATM3MPOBAHbI Tpaduku
U3MEHEHHs BBICOTHI, CKOPOCTH, JAJIbHOCTH IOJIETA, TPAEKTOPHOIO yria U
ckopoctHoro Hamopa CA U JBIKYyIIeica CBSA3KM Tell, ONpEAEIeHbI
rapaMeTpbl Ha KaXIOM M3 3TalloB M, B KOHEYHOM WTOTE, IOJIyYCHBI
ycioBus (Habop mapamerpoB) BBoma B jeiictBue MPJIA B armocdepe
Benepsl.
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O®OPMUPOBAHUE MATPHUIIBI TPOBJIEMHBIX BOITPOCOB
JIECAHTHOTI'O ATIITAPATA C POTOPHOM CUCTEMOM
B PEXXUME ABTOPOTALIUU ITPU JECAHTUPOBAHUN
N INOCAIKE HA BEHEPY

FORMATION OF A MATRIX OF PROBLEM ISSUES
OF A LANDING VEHICLE WITH A ROTOR SYSTEM IN
AUTOROTATION MODE DURING LANDING AND LANDING
ON VENUS

AnHoTanusi. B pabote OblM NpeasioKeHs! 1B CXeMBI JIeCAHTHPOBAHUS
W TIOCaJKW JIECAaHTHOTO amlapara B peXHME aBTOPOTalMH W ObUTH
BBISBJIEHBI ITPOOJIEMHbBIE BOIPOCHI, BO3HUKAIONINE MPH JIECAHTHPOBAHUH U
I0ca/IKe JIECAHTHOTO alrapara ¢ poTOpHOH cucteMoit Ha BeHepy B pexunme
aBTOPOTAMHU. DTH NMPOOJIEMBI ObIIM CHCTEMAaTH3UPOBAHBI B BUE MaTPHIIBI
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npobneM, KOTopas TIO3BOJSIET YYMTHIBATh HMX Ha paHHUX JTanax
MPOEKTHPOBAHHS.

KiiroueBble cjioBa: BeHepa, poropHas cucreMa, aBTOpOTalus,
JIeCaHTHBIH ammapar, BUHT.

Abstract. Two schemes of landing and landing of an amphibious
vehicle in autorotation mode were proposed in the work and problematic
issues arising during the landing and landing of an amphibious vehicle with
a rotary system on Venus in autorotation mode were identified. These
problems have been systematized in the form of a matrix of problems,
which allows them to be taken into account at the early stages of design.

Keywords: Venus, rotary system, autorotation, landing vehicle,
propeller.

B ycmoBHAX 9SKCTpeMaNbHBIX TEMIIEPaTyp, BBICOKOW IUIOTHOCTH
aTMOC(ephl M BBICOKOTO TAaBIICHUS, TPAIUIMOHHBIC METOABI TOPMOYKCHUS,
TaKre KaK a3pOJMHAMUYECKUH 3KpaH U MapallioT, O0Ka3aich HETOCTATOYHO
a¢dexTHBHBIME. J{J151 penreHus SToi mpoOIeMbl PEI0KEHO UCTIONb30BaTh
POTOpHYIO CHCTEMY, pabOTaloUIyl0 B pEKHAME aBTOPOTAIMH, YTO
obecrieunBaeT 3HEProdPPeKTHBHOE, MHOTOPA30BOC U TOYHOE CPEICTBO
KOHTPOJIHPYEMOTO CITyCKa U MOCaJIKU.

B xone paboThl ObLIM MpPEJIOKEHBI JIBE OCHOBHBIE CXEMBI MOCAIKH:
mmocajka B peXHME aBTOPOTAllUM IOCIE OTICJIEHUS OT CIIyCKaeMoro
ammapata M TOJIET IO 3aJaHHON TpPaeKTOPHHM C IOCAJKON B pexume
ABTOPOTANMU. DTH CXEMBI TI03BOJITIOT MUHHUMHU3UPOBATh PUCKH ¥ TIOBBICUTH
HAYYHYIO IICHHOCTh MICCHH.

CxeMa [ECaHTHPOBaHHS W TIOCAJKH B PEKUME aBTOPOTAIMH IIOCIE
OTZEJIeHUs OT cllycKaeMoro anmaparta [1, ¢. 129]:

1. BBox TOpMO3HOM NapalIOTHON CUCTEMBI;

. YBOJI BepXHEil TEIUI03aUTHONH 000JI0YKHY;

. YacTH4YHOE pacKphITHE HECYIIETO BUHTA,

. OTcTpen HIKHEHN TEIT03alUTHON 000I0YKY;

. [lomHOE packpbITHE HECYIIET0 BHHTA + aBTOPOTAIIHS;
. MaHeBpHpOBaHUE B PEKUME aBTOPOTAIUH;

. Ilocanxka.

Cxema monéra TO 3aJaHHOW TPAaeKTOPHUH C TOCAAKOH B peXHMe
aBTOPOTALIUHU:

1. Anmnapar BBIIOJHSET NOATOTOBUTEIbHBIE AEUCTBUS ISl B3JIETA;

1*. B3n€r Ha 3a1laHHYIO BBICOTY;

2. 3aBucaHue amnmnapara Ha 3aJJaHHON BBICOTE;

3. [Tonér Ha onpeieNeHHYI0 AUCTAHLIUIO;

4. OTKIIIOYEHUE DIEKTPOABUTATENS,;

N NN AW
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5. ABTopoTauus + MaHEBpUPOBAHHUE;

5*. ABTOpOTAIHA + PEXKUM MOJNETA;

6. ITocanka.

B mpomecce wuccnenoBaHmss ObUIM  BBISABICHBI  ITOTCHIMAIBHBIC
poOJIeMBI, CBSI3aHHBIE C MPOECKTUPOBAHWEM IECAHTHOTO ammapara c
poTOopHOW cHcTeMOH. OTH mpoOiieMBbl OBUTH CHCTEMAaTH3UPOBAHBI U
odopMIIeHBI B BUJIE MAaTPUIIBI MPOOJIIEMHBIX BOIIPOCOB, KOTOPast MO3BOJISIET
YUYUTBIBaTh UX Ha PaHHUX JTarax NPOEKTHPOBAHMS M pa3padoTku. Takas
MaTpHla MO3BOJIMUT YYUTHIBATh UX HA PAHHHX dTanax MPOEKTUPOBAHHUS, YTO
0o0ecreunT YCHEUIHOE BBIOJIHEHUE OyIymIMX MHCCHH 110 HW3YYEHHIO
Benepsr [2, c. 11].

Tabmuna 1. Marpuma npo6iem npu pa3paboTKe JECaHTHOTO anmapara C
poTopHO¥ cucTeMoi Ha 3tane «OTaeNneHne 0T CIIyCKaeMOro anmaparay.

Cucrema CryckaeMblil anmnapar

OOecnieuenne HaAEKHOIO

Cucrema OTACIICHUA
q)yHKHI/IOHI/IpOBaHI/Iﬂ CHUCTCMBbI pa3aC/ICHUS

CuioBasi ycTaHOBKa € BoszeiicTBue ynapHBIX ¥ JPYTHX HAarpy30K
POTOPHOM CHCTEMOIT HAa JIeTaJl POTOPHON CHCTEMBI

Cucrema ynpaBieHHs
JNEKTPOJBHUIATEIICM

Cucrema obecrieueHHs
(bYHKIIOHUPOBAHUS
annapaTypsl

[oBpexneHne HayIHOH anmapaTypsl U
mpubopoB

CucteMa HaKOIUIEHUS
OHEPTHH - —
aKKyMYJISITOpHBIE 6aTapen

Tabnuna 2. Matpuiia npobiem npu pa3pabdoTKe IeCaHTHOTO amnmapara ¢
POTOPHOI CUCTEMOH Ha 3Tane «JlecaHTUpOBaHUE U II0CALKa B PEXHUME
ABTOPOTAIINH ITOCJIC OTACICHUS OT CITYCKAaeMOTO aImapaTa

I[ecaHTI/IpOBaHI/Ie u rmocaaka B
PEKUMC aBTOPOTAINHU

Cucrema

CucrteMa OTAeICHHUS —

PackpsliTHs nonocrei;
Paz6nokupoBanue BUHTA JUIs

CunoBasi yCTaHOBKA C POTOPHOI
o0ecrieueHnst CaMOBpaIEHUS;

CHCTEMOU .
Bo3zaeiicTBre a’spoAMHAMUYECKUX,
BHOPAIIOHHBIX HATPY30K
Cucrema ynpaBJieHHs [lepexon anmapara Ha pexUM C
9JIEKTPOIBUTATENIEM BKJIFOUCHHBIM 3JICKTPOBUTATEIIEM

107




Cuctema obecrneueHus OTKa3 Hay4HOM anmaparypsl
(YHKIIMOHNPOBAHUS ANNAPaTyPHI anmapara.
CucTteMa HaKOIUICHUS SHEPTHH - Brixon u3 cTpost Hay4HOH
AKKyMYJSITOpHBIE OaTapen anmapaTypsl anmapara

Tabnmma 3. MaTpura npo6iieM npu pa3paboTKe TECAaHTHOTO aImapaTa ¢
pOTOpHOI cuctemMol Ha 3Tanax «B3nér ¢ moBepxHOCTH, MOJET, NOCATKA B
€KUME aBTOPOTALMH U NTOCAAKA C BKIFOUCHHBIM 3JIEKTPOIBUTATEIEM)

.. ITocanka B TTocanka c
Banér c
i pexnMe BKITFOUYCHHBIM
Cucrema MTOBEPXH [onér
aBTOpOTAIl | BJEKTPOJIBUTAT
OCTH
uu eneM
Cuctema
OTAEJICHHS
CunoBas
YCTaHOBKa C OYHKIIMOHUPOBAHNUE POTOPHOU CUCTEMBL B yCIOBUSX
poTOpHOM arpeccuBHON aTMocdepbl
CUCTEMOH
Bo3snelictBue
lapaatn | Crabmmu3ang a’poiMHaMUye
Cucrema
POBaHHBI | WA ammapara CKHX,
yIpaBieHus |
i 3ammyck B — BHOPALHOHHEI
3NEKTPOIBUT
IEKTPOJ] | TIOJIOKEHHUE X Harpy3oK Ha
aTenem
BUTATEIsI | PaBHOBECHS POTOpPHYIO
CHCTEMY;;
Cucrtema
obecrieueHH
A OTka3 Hay4HOM amnmapaTypsl anmapara Bo BpeMs
GbyHKIMOHN BBIIIOJIHEHHS TPACKTOPHBIX MAHEBPOB
poBaHus
anmaparypsl
IloTeps
Cucrema P
MOIIHOCTH Henocrarouno
HaKOIUICHUS
Ieperpe u3-3a SHEPIuu Ams
SHEPTHH -
B JUTUTEIIBHOT — AKTHBALH
AKKyMYJISITO .
il Garapeii 0 JJIEKTPOJBHUTAT
P HCIIONb30Ba eIt
Garapen
HUS

B X0a€ HCCICIOBAHUA OBLIIM BBISBJICHBI NMOTCHIMAJIbHBIC npo6neM1)1,
KOTOPBIC HeO6XOJlI/IMO YUYUTBIBATH MTPHU IMPOCKTUPOBAHUN OCCAHTHOTO
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anmapata ¢ pOTOPHOM CHCTEMOH [uid M3ydeHuss BeHepbl B pexume
aBTOPOTalMU. DT TPOOJIEMBI CIEAyeT TIIATEIbHO pPacCMOTPETh Ha
HadalbHBIX 3Tallax NMPOCKTHPOBaHUSA. [l yBEeNMYEHHs IIAHCOB Ha YCIEX
Oyaymux MUCCHH ObLTa COCTaBJICHAa MATPHIA BOSMOXKHBIX IpoOieM. DTO
MIO3BOJIUT 3apaHee MPEIyCMOTPETh U PEIINTh KITIOYEBBIE BOIIPOCHI, KOTOPHIE
MOTYT BO3HHKHYTbH IIPH PEaT3aLiH IPOEKTa.
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SJIEMEHTBI CUCTEMHOI'O AHAJIN3A B PABPABOTKE
TMJIAHAPYIOIIETO 30HJIA «BETPOJIETA»
JJISI UCCIIEJOBAHUS BEHEPBI

ELEMENTS OF SYSTEM ANALYSIS IN THE DEVELOPMENT
OF THE GLIDING PROBE "VETROLET" FOR THE STUDY
OF VENUS

AnHotanusi. PaccmarpuBaercsi HOBOE  TEXHHUYECKOE  CPEJICTBO
nccienoBanus atMocdepbl IaHeTsl BeHepa, Hcmonb3yrolee HaMYUe
MIOCTOSIHHO JICHCTBYIOIIEr0 BETpa M I'pajJMeHTa BETPa, U3MEHSIOIIUXCS C
BbIcoTOl. [IpuBOMTCS cXeMa (pYHKIMOHMUPOBAHMS IUIAHUPYIOIIETO 30H/A,
OCHOBHBIE CHCTEMBI M MOJCHUCTEMBI, HX B3anMOCBs3b. [IpuBoauTCS aHamm3
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BO3MOXKHOTO BIIMSIHUS BHEINHHMX YCJIOBHH M BO3MYIIAIONIMX (paKTOPOB Ha
NPOEKTHO-TMHAMUYECKHE TapaMeTphl 30H/a.

KuaoueBbie ciioBa: Berepa, atmocdepa, BeTep, IIaHUPYIOMAN 30HI,
CHCTEMBI, (YHKIHOHUPOBAHHKE, IapaMETPBI, HCCIICIOBaHHUE.

Abstract. A new technical means of studying the atmosphere of the
planet Venus, which uses the presence of a constantly acting wind and a
wind gradient that change with altitude, is considered. The scheme of the
gliding probe functioning, the main systems and subsystems, and their
interconnection are given. The analysis of the possible influence of external
conditions and perturbing factors on the design and dynamic parameters of
the probe is given.

Keywords: Venus, atmosphere, wind, gliding probe, systems,
functioning, parameters, research.

B pabote paccmarpuBaeTcs CIOXHAas TEXHHYECKas CHCTeMa —
wraHupyromui 30H1 «Berpomer». OOBEKTOM HCCICIOBAHUS SBIACTCS
mwraHeTa Benepa m ee artmocdepa, a TpeAMET HWCCICIOBAaHUS —
aTMOC(epHBII  30HA  IUIAHHPYIONIETO  THIAa HW  CXeMa  ero
¢byHknuonupoBanus. HasHaueHwe mmaHupyomero 3ouaa «Berpoier» -
perucTpanys W Tepeiada HaydyHbIX JaHHBIX B Tporiecce moiera. Llenb
WCCIIEIOBAHUSl CHCTEMBI - CHHTE3 KOHCTPYKIIMM W OIlEHKa MpPOEKTHO-
JUHAMUYCCKUX MapaMeTpoB. B kadecTBe mpoToTHIA B paboTe B3AT
aspocTaTtHblii 30HJ «Bera». Haacucremoil [uisl IIIaHUPYHOLIEro 30HIA
«Betponer» sBmsercs cmyckaemblii ammapar (CA), KOTOpPEIH, B CBOIO
odepelb, SABIACTCS IMOJCUCTEMOW BCETO MEPCIEKTHBHOTO BEHEPHAHCKOTO
KA. K ocHoBHEIM mojacucreMam «Berpornera» ortHocstcs: 1) Cucrema
BBOJIa, 00eCIIeUnBaOMIas KpeIuIeHHe 3J1eMEHTOB 30H1a K CA, pa3neneHue U
cOpoc 3IMEMEHTOB KOHCTPYKIMH, BBOJ ITApaIIlOTOB B COOTBETCTBHU CO
cxeMoil BBojma 30Hma; 2) CucremMa co3maHUS — AdPOIMHAMHICCKOMN
MIOILEMHOM CHJIBI - IPEJCTABIISIET COOO0H a3pOIMHAMUYECKYIO TIOBEPXHOCTb,
00J1a1ar0IyI0 Ka4eCTBOM. MOXKET ObITh BBIMOJHEHA B BUIC KpbLIa, 3Mes,
Kpbula, mapamnora; 3) CucTeMa TOPMOXKEHHSI — MpEACTaBIsieT coOOM
A’POJAMHAMUYECKYI0 TIOBEPXHOCTh, JJSI CO3/JaHUs TOPMO3HBIX CBOMCTB
0Jloka Hay4YHOU amnmaparypbl, BBHIMOJHEHHYIO B BHJE pOTOpa WIH
napamtora. [Ipu BKIIOYEHHH POTOpa BO3MOXKHO YBEIMYUTH TOPMO3HOE
yCcuJine, a IpU MEePeBOJIe €ro B PEXKUM aBTOPOTALMU BO3MOXKHO IMOJIyYEeHUE
SHEPIHU BETpa JUIA 3apsAKH aKKyMyssiTopoB; 4) Cucrema peryaupOBaHUsS
MTOJTBEMHOM CHJIBI — 3TO CHCTEMA, COCTOSIIAS U3 JTTMHHOTO Tpoca (Jeepa) u
NeOCAKH, COCOUHSIONIETO HECYNIYIO adpPOJMHAMUYECKYIO MOBEPXHOCTH U
HAYYHO-CITy’KCOHBI KOMIUIEKC, C YCTAHOBJICHHONH Ha HEM CHCTEMOMU
TopMoOkeHHsT; 5) HaydHO-CiIy)eOHBIH KOMIUIEKC - 3TO CUCTEMa, COCTOSIIAs

110



U3 CIy’)KEOHBIX CHUCTEM, HEOOXOAMMBIX [UIA YIPaBICHHS aTMOCQHEPHBIM
30H10M, 0OMEHa JaHHBIMU C OpPOUTAIBHBIM almIapaToM, SHEProcHA0KEeHHUS
1 KOMITIEKCa HAyYHOH anmapaTypsl.

Kpatkwii crieHapmii QyHKIIHOHHPOBaHUS cUCTeMBI. [locine oTaeneHus oT
CA ms BBoga tumanupyromero 3oH1a (I13) mpousBoguTcs TOpMOKEHHE C
HCIIOJIb30BaHUEM NapaltoTHOM cuctemsl. Ilocne otneneHus BepxHel
KPBIIIKK OCYILIECTBIISIETCS BBOJA B JCHCTBHE HECYLIEH adpoJMHaMHUYECKOM
MOBEPXHOCTH, KOTOPYIO 3aTsArMBaeT BETPOBHIM  IMOTOKOM. Jlamee
MIPOMCXOJIUT Pa3HECCHUE HECYIeH a’spOoJUHAMHYECKOH IOBEPXHOCTH U
070Ka Hay4yHOH ammaparypbl Ha IOCTATOYHO 3HAYUTENHLHOE PacCTOSHUE
MIOCPEACTBOM PACKPYYUBAHUS JICOCAKH. 3aTeM NPOUCXOAUT TOPMOKEHHUE
0JI0Ka Hay4yHOH anmapaTypbl ¢ HOMOIIBIO JOMOJHHUTEILHOTO TOPMO3HOTO
yCTpo#cTBa (CHCTEMBI TOPMOXKEHHUS), TTOCTIE TIEPEBOJL €TO B TOPH30HTAIBHOE
nojoxxeHue. Jlamee perymupyercs BeIWYMHA IOABEMHOW CHIIBI ITyTEM
W3MEHEHMs JUIMHHBI TpOca WM BEIUYMHBI TOPMO3HBIX CBOHMCTB [I3 mis
NEpeMEIIeHUsT €ro Ha HYXXHYI0 BBICOTYy [UIi TPOBEACHHUS HAYYHBIX
nccienoBanuii. [Ipy momomu poropa TOPMO3HOH CHCTEMBI SHEPTHS BETpa
npeoOpa3yeTcss B IJIEKTPOIHEPTHIO, KOTOpas 3apsikKaeT aKKyMYJSTOPHBIC
Oarapewu.

Ipu ananuze QyHKIMOHUPOBAHHS CHUCTEMBl — IUIAHMPYIOIIETO 30HMA
«Betponer», B armocdepe BeHepbl HEOOXOOMMO YYUTHIBATH CIEYIOIIUE
(akTopel BHEUIHEH Cpeapl: BeTep, IUIOTHOCTh, JaBJICHHE aTrMochepsl,
TeMieparypa.  Bo3MOXHBI  CilydaiiHble ~ BO3JCHCTBUS,  HAaIpuUMED,
TOPU30HTAJbHBIE W BEPTHKAJIbHBIE NOPBIBEI BeTpa. PaccmarpuBaercs
JMCKPETHO-HETPEPHIBHOE MHOXECTBO ~allbTEPHAaTHB C OOecreueHneM
(YHKIIMOHMPOBaHWE  KOMIUIEKCa  HaydHOW  ammaparypel. Cucrema
cTabunu3anuu W ymnpaBieHuss moneroM  [I3  HeoOxomuma s
ocymIecTBICHHs Aperia 1 BOZMOKHOCTH PETYINPOBaHA MOABEMHON CHIIBI
U TOpPMO3SIIEro Bo3JeicTBus. Pa3paboraHa QyHKIMOHANBHAs cCXeMa,
OITKMCBIBAKOIIAA BSaHMOﬂeﬁCTBHH moACUCTEM B COCTaBC CHCTCMBI I13
«Betponer» apyr ¢ ngpyroMm u ¢ QakropaMd BHEUIHEH cpenpl TNpH
(YHKIMOHMPOBaHUM CHUCTeMbl. B paboTe pemiaercs 3ajaya CHHTE3a
CHCTEMBl uepe3 aHalM3. 3ajada CHHTE3a CHCTEMBl JOJTOXKUBYILIETO
aTMoctepHoro 3o0Hga «Betponer» mna moneToB B atmocdepe Benepsr
peliaercss Ha OCHOBE OLEHKH MPOEKTHO-IUHAMHYECKHX [apaMeTpOB
aTMoc(epHOro 30H/1a.
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AHAJIN3 IMHAMUKHU MAPAINIOTHBIX CUCTEM JJIA
CITYCKAEMBIX AIIITAPATOB B ATMOC®EPE BEHEPBI

ANALYSIS OF THE DYNAMICS OF PARACHUTE SYSTEMS FOR
DESCENT VEHICLES IN THE ATMOSPHERE OF VENUS

AHHoTanusi. B pabore mpezcraBieH aHAIU3 AWHAMHKA HapallfOTHBIX
CHCTEM JUISl CITYCKAaeMBbIX alllapaToB, UX YCIOBHS YBOJAA, XapAKTEPUCTUKH U
orpannyeHre.  Co3gaH  NPOrpaMMHO-BBIYHCIHUTENBHBIA  KOMIUIEKC,
MOCPEACTBOM KOTOPOTO OCYIIECTBISIETCSI ONTHMH3aLUs TPACKTOPHU Yepes3
MHOTOKpaTHOE pelleHHe cucTeMbl JuddepeHnnalbHbIX  ypaBHEHUH
JIBMDKCHUSI TIOCAJIOYHOr0 anmnapaTta Kak MaTepHajbHOW TOYKH B CKOPOCTHOI
cUCTEMEe KOOpAUHAT.

KuawueBble ciaoBa: BeHepa, chmyck, T0CaJIOYHBIM  ammapar,
OaTMCTHYECKUH CITYCK, MapallioT.

Abstract. The paper presents an analysis of the dynamics of system
parachutes for descent vehicles, their initial conditions, characteristics and
limitations, a software and computing complex was also created, through
which the trajectory is optimized through multiple solutions of the system
of differential equations of motion of the lander as a material point in the
velocity coordinate system.
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[lepBEIif B MUpe CHYCK Ha MapamroTe B aTMocdepe ImaHeTsl Benepa
ObLT ocymiecTBIeH 18 okTsaOps 1967 r. ciyckaeMBIM anmapaToM COBETCKOI
aBTOMaTH4ecKoH craHn «Berepa-4» (obmast Mmacca ctannuu — 1106 xr).

[Tocne yeThIpexXMecIYHOrO MoJieTa CIycKaeMbli anmnapat Maccoit 377 kr
OTHENWJICS OT CTaHIMM, Bomien B atMmochepy BeHepsl u B TeuycHue
MOJIyTOpa 4YacoB OMYCKAaJICS Ha MapalltoTe, BIEPBHIC BBIMOJNHAS MPsIMbIE
U3MEPCHHUS MapaMeTpoB aTtMoc(epbl, TakuMm o00pa3oM, MapaIrfoTHBIX
CHCTEM HUTpaJid U JI0 CUX TMOP UIPAET BAXKHYIO POJIb.

[TapammroTHast cucTeMa TO3BOJIAET 3aMEAIHUTh JBIDKEHHE C LENbIO
0€30MacHOTO CITyCKa U MPH3EMIICHHS CITyCKaeMOTO armapara.

[InoTHOCTP aTMOCc(epsl BeHepsl AOCTaTOYHO M WCIIONB30BAHUA
MAPAIIIOTHEIX CHCTEM, OHH PACKPBIBAIOTCS HAa OTPOMHBIX, CBEPX3BYKOBBIX
CKOPOCTSIX, UMCIOT pa3HbIe (POPMBI U KOHCTPYKITHH.

I. AHanm3 pa3nu9IHBIX apaMeTPOB MapalIoToB: B maHHO# paboTe ObLI
BEIOpaH mapamror Trma Disk-Gap-Band (DGB) (auck-menb-Koiblo) Aiis
TOPMO3HOTO M OCHOBHOIO IMapamroTa, Tak Kak YacTo MPUHUMAeTcs B
pa3paboTke CIycKaeMbIX ammaparoB. JTO Ha3BaHHE OIUCHIBAET Camo
CTpOCHHE MapallioTa: CHadajga HIST AUCK KyIoja, 3aTeM 3a30p, 3aTeM
KOJIBLIO U3 TKAHH KYIOJa CO CIyCKAIOIIMMUCS BHU3 CTPOIIAMHU

II. Tlpouecc HamonHeHus mnapamtoTa: Pa3nuuHble uccleA0BaHUS
ITOKAa3alli, YTO IPOIECC HATIOJHEHUS MapainroTa MOXKET MPOXOANUTh B IBYX
pexxnmax. [lepBbrid pekuM Ha3bIBaeTCsl «OSCKOHEYHas Macca», TaK Kak
MapaIrroT BeAeT cedsl Tak, Kak OyATO OH CIJIBHO HarpykeH. JTO O3HaYaer,
9TO B IPOLECCE HATOIHEHUS IapanrioTa, CKOPOCTh CITyCKa OCTaeTcs
OTHOCHTEIIEHO MTOCTOSTHHOM. [IpuMephl mapamroToB B pexXuMe OeCKOHEUHOMH
MacCchl BKIIOYAIOT: TMAPAIIIOTHl IS TOPMOXCHHUS CaMOJICTOB WA
WCTIBITAHNS TApaIlloTOB B adpPOJMHAMHUYECKOW TpyOe C TOCTOSHHOI
CKOpOCThI0. BTOpO# pekuM Ha3bIBaeTCsl «KOHEYHAs Macca». DTOT TEPMUH
HCTIONB3YyeTCsl Ul OINHCAHMS CIydaeB, KOTJa W3MEHEHHE CKOPOCTH BO
BpeMsI HANOJHEHHUS IapanroTa 3HauuTenbHO. «KOHeWHas Mmacca» HuMeeT
MECTO.

III. ITpuaIM paboTs!
1-i1 atan — aBmwxkenue [1A B Bo3ayxe. B TeueHue nepBoro srana u3aMeHeHHe
CKOpPOCTH arrapara IMPOUCXOJUT 110 3aKOHAM ITaJIcHHs B BO3AyXe Teia 0e3
mapamnora (a’dpoAMHAMHYECKOE TOPMOXCHHE) OT BTOPOH KOCMHYECKON
CKOpPOCTHU 10 TPAHC3BYKOBON CKOPOCTH.

2-1 3Tam — BBOJ TOPMO3HOIO MapallloTa M CHUXKEHUE Ha TOPMO3HOM
naparoTe 10 MOMEHTa BBOJia OCHOBHOI'O MapallioTa.
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3-i1 aTam — oTAENeHUE TOPMO3HOTO mapamnoTa ot 1A, oTneneHne BepxHeit
noxycdepsl TEMIOXAIUTHOW 000IOUKH C IBYMS a9POCTaTHBIM arapaToM.
4-i1 sran — BBoma OCHOBHOTO MapamIloTa W CHIKCHHE OO ITOCTHKCHHUS
MTOBEPXHOCTH.

IV.O06mnacTe nprMeHEHHs TAPAIIIOTHBIX CHCTEM.
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HOBBIM B3IJIsI]l HA CBOMCTBA YEPHBIX /1bIP
NEW LOOK AT BLACK HOLE PROPERTIES

AHHoOTanusi. B Hacrosell craTtbe NPEMJIOKEH B3I HAa IPUPOLY
YepHBIX JBIP, BBITEKAIOMMHA W3 Hambojee oOmux cBoiicTB Bcenennoi. B
paboTe ommcaHO KOHKPETHOE CBOWCTBO UYEPHOH MBIPBI HCXOIA U3
JMaJIeKTHYecKoil HeoOxoaumocTH oObekTa Bo Bcenennoil. IlpuBenens
KpaTKHe CBEICHUS O MPOLECCaX, MPOTEKAOIIUX B HEAPAX YEPHBIX JIBIP.

KaioueBnbie cioBa: Bcenennasi, TeMHas marepusi, (GU3HUYECKUH MUP,
YepHBIE JABIPHI.

Abstract. This article proposes a view of the nature of black holes that
follows from the most general properties of the Universe. The work
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describes a specific property of a black hole based on the dialectical
necessity of the object in the Universe. Brief information about the
processes occurring in the depths of black holes is provided.

Keywords: Universe, dark matter, physical world, black holes.

Hayka 00 oOpasoBanum BcemenHolt TpeOyeT BCECTOPOHHETO
paccMOTpeHHs U OOBSICHEHHsS D3JEMEHTOB U MPOUCXOIAIIMX B HeH
MIPOLIECCOB C TOYKM 3peHUsl (PU3UKHM CceroaHsimHero nHs. W mpu sTom
BaXXHOE MECTO 3aHMMAET 3HAHHUE U NOHUMaHUE CBOWCTB «YEPHBIX JBIPY.

MoOKHO yTBEpXIaTh, 4TO JIIOOOE CO3/1aBaeéMO€ HEUYTO MPUPOAOH UMEeT
HEeKUl )KU3HEHHBIN IUKII, COAEp KalUM ITaNbl CO3[aHUs, CYLIECTBOBaHUS U
«ytunuzanuny. [locnmexHuit stanm siBisieTcsi 00S3aTENbHBIM  YCIOBHEM,
MIPUHINI KOTOPOTO 3aJI0KEH, BUIUMO, B 3aKoHax BeeneHnoi. YepHas mpipa
— 3TO HWepapXWUecKW BCTPOCHHBIH 31eMeHT Bcenennoif. Teopermdeckas
BO3MOXKHOCTh CYIIECTBOBAaHHS TaKMX 00JAaCTel NMPOCTPAHCTBA CIEAYET M3
pemreHmit ypaBHeHU# OiHIITeHA. [IlepBoe M3 KOTOPHIX OBUIO MOIYYEHO
Kapaom IllBapummnbnom B 1915 1. ABTOp TepMuHaA «uepHas AbIpa»
HeW3BecTeH. Panee moJo00HBIE acTpou3ndYecKue OOBEKTHI Ha3bIBAIU
«CKOJIJIATICUPOBABIIMECS  3BE3Ab», WM  «KOJUIAICAphl», a  TakKxkKe
«3aCTBIBILINE 3BE3/BI».

MO’HO NPOBECTH HEKOTOPYIO aHAJOTHIO M3 NpUMepa IOBCEIHEBHOM
KM3HU HMCIOJIb30BaHUs KoMmmbloTepa. JIi00oil Moxer OBbICTpO HaWTH
HEoOXomuMyt0 HH(pOpMAIHIO, JIETKO 00paboTath €€ U COXPaHHTh.
VYcrapesimyo MHOOPMALMIO MOXHO YIAJIUTh B KOP3MHY, OYHINAS TEM
caMbIM MH(OpManMOHHOE MoJie KommbloTepa. [loxoskee MPOMCXOIUT U B
¢msmueckom wmupe Bceemennoil. Bce orpaboraHHoe u  ycrapesiiee
MOTJIOLIAETCS YEPHOH JIBIPOH.

YepHBIM JIbIpaM MPHUITUCHIBAIOT MHOXECTBO CBOMCTB!

— BO3MOXHOCTH Yepe3 Hee MONACTh B MapajlieNIbHbIe MUPBI;
— HICIIONIB30BAaTh €€ KaK MaIlliHy BPEMEHU;
— BO3MOXKHOCTb U3BJICUCHHS U3 HUX SHEPTHH.

CoriacHO TeOpUH OTHOCUTENBHOCTH A. DHHIITEHHa, IPU CXKATUHU Tel C
COXpaHEHHEM MacChl pajilyC yMEHBINAeTCsd, a CHUja TATOTeHUs pacTter. B
CHHTYJISIPHOHM TOUKe (paznyc CTPEMHUTCS K HYIIIO) CHJIa TATOTEHHS JOJDKHA
cratb OeckoHEeYHO OonbIIoi. JTO ciexyer W3 Teopuu TAroteHus U.
Herotona. Ilo teopum OHHIITEHHA cHUNla TNPUTSHKEHUS CTAHOBUTCS
GeckoHeuHO OOJBLION elle A0 TOro, Kak pajuyc yMEHbIIUTCS 10 HYJs. To
€CTh OHa HApacTaeT ¢ yMEHBIICHHEM paauyca ObIcTpee, YeM IO TEOpHH
Herotona. ToTr paamyc, mpu AOCTUKEHHHM KOTOPOTO CHUIA TATOTEHUS
CTpeMHTCS K OCECKOHEYHOCTH, NPUHATO Ha3bIBaTh I'PaBUTAIMOHHBIM
paanycoMm. IloguepkHeM emie pas, 4ToO MO KIACCUUECKUM NPEICTABICHUSM,
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OH paBeH HyII0. TeopHus OTHOCHTENBFHOCTH A. DWHIITEHHA YCTaHABIMBACT
B3aMMOOTHOIIEHUS ~ MEXAY CHIAMH  TPaBUTALMH, BpEMEHEM U
TEOMETPHUUECKIMH CBOMCTBAMH NTPOCTPAHCTBA. 3HAUCHUE IPABUTAIIMOHHOTO
pamuyca OBUIO PAacCUUTAHO HEMEUIKHM acTpOHOMOM M MaTeMaTHkoMm K.
[IBapummmsaoM. Bpemsi, kak U3BECTHO, — 3TO OTHCIHHBINA aOCTpaKTHBIN
3JIEMEHT. DUHINTEHH BBEJ BPEMsI B CBOIO TEOPHIO OTHOCHTEIBHOCTH JUIS
pemienus ypaBHeHu. He cTouT paccMarpuBaTh BpeMs U IPOCTPAHCTBO Kak
eAMHOoe Ienoe. Bpems B HamleM IOHMMAaHUU CYIIECTBYeT JUIIb B
@usnueckoM Mupe. IloaToMy B HaHHOM cCilydae IpejjlaraéM OCTaBUThH
BpeMs KaKk HEM3MEHHYIO BEJIMYMHY, TeM OoJiee JJIsl UccieoBaTesst OHO He
MeEHseTCs.

HeobxonumMo paccMOTpETh MPOIECCHI, MPOTEKAIIUE ¢ (PH3HUCCKUMHU
Tenamy, npuonmsuBmuMucs K YepHeim [lpipam. Pacdersl, caenaHHbBIE IO
TEOpUH OTHOCHTEIIBHOCTH, YKa3bIBaIOT Ha CyLIECTBOBaHHE
TPaBUTAllMOHHOTO pajiyca A BCEX THUIIOB M pa3MEPHOCTEH OOBEKTOB,
3aBUCSIINX JIMIIb OT Macchl JaHHBIX OOBEKTOB. J[BI)KEHHE BOKPYT IBIp Ha
paccTosHMAX OnMXKe, 4eM TpPH TPAaBUTALMOHHBIX pagdyca CTaHOBUTCS
HeyCcTOWYHMBBIM. HeycTOWYMBOCTh NMPUBOAUT K BO3MYIIEHHIO JBHKCHUS.
OOBEKT CXOAUT C KPYrOBOM TPAaeKTOPUH U MaJaeT BHYTPb YEPHOU JIBIPHI
WIM JKe yleTaeT B HaNpaBlICHMH OT JAbIPphl AHAJIOTMYHO pA3rOHY C
YCKOpPEHHEM KOCMUYECKHX allapaToB BO3JIE TPaBUTAI[MOHHBIX Macc.
OOBeKThl, MPUOIM3MBIINCH, HAUNHAIOT UCIIBITBIBATH PACTSHKEHHUE, 4TO, B
CBOIO OY€pellb, IPUBOAUT K Pa3pblBy YCTOMUUBBIX CBA3CH U COCAMHEHUN.

Brauase BuIuM paspylieHue ciaadbIX B3aMMOAEHCTBHUII C BBIIEICHHEM
H3IY4eHUH B KOCMUYECKOE IPOCTPAHCTBO, Jallee MPOUCXOIUT pa3pylICHUE
CHIIBHBIX B3aMMOJICHCTBHH ¢ emie OoJyiee XECTKMM H3Iy4eHHEM. OTH
U3Iy4eHUs JOJDKHBI  BBIIENATb BECbMa BHYLIMTENBHYH) DHEPTHUIO,
npumepro B 1000 pa3 Ooumble, 4eM MNpH SIIEPHOM CHHTE3e, KOraa B
SHEPTHI0 IpeBpamaercs b HEeMHOTUM Oonbiie 1 % Macchl BelecTsa.
Perucrparus 3TuX M3nydeHHH Bo3MOkHA. OOBEKT B IpoIecce JBIXKEHUS
H3MEHSET He TOJBKO TPAeKTOPHIO CBOETO JIBM)KEHHUS, HO M CBOIO CKOPOCTb.
BO6usu3u yepHoii JpIpbl Bee OyJET JABUTAThCs ObICTpee, JOCTHIras CKOPOCTH
CBeTa BHAuYaJeé C pa3pylICHHEM MOJIEKYJISPHON CTPYKTYpHl, nanee C
pa3pylIEHUEM aTOMHOM CTPYKTYPBI.

Bce marepuanbable Tena @usnueckoro Mupa y Bxoga B UepHyro IbIpy
HMEIOT CBETOBYIO CKOPOCTb. B 3aKIIIOUMTENBHONW YacTU AOKNaja TaKkKe
paccMOTpEHb! BO3MOXHBIE MEXaHU3MBbl B3aUMOJIEHCTBUS 4EPHOM ABIPHI U
TEMHOW Marepuu. Pa3sron o0bekTa npu BXoje B 00JIacTh TEMHOI MaTepuu
paspymaer Bce (usnyeckue cBs3M. B obiacTy TeMHOH MarepuM HAET
paspymenne B -JIHK (JJHK Bcenennoii). IIpu Bxone B obmacts TemHoi
OHeprum paspylaloTcsi Bce JJeMeHThl TemHOM Marepuun ¢ mnorepei
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IrPaBUTALIMOHHBIX CBs3ed. [lanpHeimiell pa3roH uaeT B 30HE TeMmHOM
Oneprun, r1e padotaet MHpopmarmonHas ckopocts. Ha Beixoze ¢ YepHoit
JbIpsI 351eMeHThl MHGOPMAINK Pa3pyIIAlOTCs A0 COCTOSHUS OJHOMEPHBIX
00BexTOB  BceemeHHOH, gaxke  dNIeMEHTHI  MHQOpManuu,  00pas3ys
KOHJCHCHPYEMYIO CTPYKTYPY.

BHOBE co3faHHAas KOHAGHCHpyeMas CTpPYKTypa B JadbHEHIIEM He
Y4acTBYET B JKU3HEJIEATECIBHOCTH 3TOM BeeneHHOoM.
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B.I1. JAABIKUH: PABOTBI B OBJIACTH KOCMHNYECKOTI'O
PACTEHUEBOJCTBA

V.P. DADYKIN: WORKS IN THE FIELD OF SPACE PLANT
PRODUCTION

AnHoranusi. Yyactme B.II. JlagelkmHa B peIIeHWH MpobieM
KOCMHYECKOT0  pacTeHueBojcTBa: 1) runoresa [I.A. Tuxora o
pactutensHocTH Ha Mapce u e€ pemieHue B paborax B.I1. Jlagsikuna; 2)
Bkmax B.JII JlagpikuHa B pa3paboTKy OJOKa «pPacTUTENbHOCTBY» IS
3aKPBITBIX CHCTEM B KOCMHUYECKOM PaCTEHUEBOJICTBE.

KaioueBble ci10Ba: KOCMHUYECKOE PACTEHHEBOJICTBO, Mapc, OnTHYeCKUe
CBOICTBa pacTeHHH, 3aKPHIThIE CHCTEMBI.

Abstract. V.P. Dadykin's participation in solving the problems of space
plant growing: 1) G. A. Tikhov's hypothesis about vegetation on Mars and
its solution in the works of V.P. Dadykin; 2) V.P. Dadykin’s contribution to
the development of the “vegetation” block for closed systems in space plant
growing.
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B 1909 rogy na 30-mroiimoBoM pedpakrope [TymkoBckoit odcepBaTOpHH
BBIAAIOIIUICS aCTPOHOM Tuxos I.A. TIOJIY4MIT NepBbIE
¢dororpadum Mapca B pasnMUHBIX ydYacTKax CIIEKTpa W OOHAPYKHI
pas3iiMuue pa3MepoB M SPKOCTH €ro MOJISIPHBIX INANOK B Pa3HBIX 001acTIX
CHEKTpa, YCTAaHOBHWJI CYILECTBOBaHHE TONy0O# IBIMKH B arMocdepe 3Toi
wianeTel. bonee 40 ner A.I'. TuxoB 3aHUMAaNCs H3yYCHUEM (PH3MUCCKOU
npupoasl Mapca ¥ Ha OCHOBaHMM HCCIENOBAHUIN MCKajl, B TOM 4HCIE, U
JIOKa3aTeNbCTBA CYLIECTBOBAHUSA PACTUTENBHOCTH Ha 3Toi miaHere. OH
CYMTaN, YTO 3TH HCCJIECAOBAHMS B MOTPAHUYHON MEXIy acTpOHOMHUEH U
00TaHMKON 00NacTH OTHOCATCS K HOBOM HayKe, KOTOPYIO Ha3Bal
«actpoboranukoity. [1], [2, 70-74]. B 1914 romy wu3 HaOmoneHUI
TIETIeNBHOTO cBeTa JIyHBI BIEPBBIE YCTAHOBMII, YTO 3eMJIsI IIPU B3IIIAAC U3
KOCMOca JI0JDKHA HWMETh TOJlyOOBaTHI OTTEHOK. YUEHBIH OBUI YBEpEeH B
CYIIECTBOBAaHMH DACTUTEIBHOCTH CHHEro IBeTa HA Mapce, a xEnTo-
opamxeBoro Ha Benepe. Mpes W3MEHEHHS COOTHOUICHUS  MEXIY
OTp@KEHHEM M TIOTJIOUICHHEM COJHEYHOH »JHEprMH Ha pacTeHHsX,
MIPOM3PACTAIOLINX B PA3IMYHBIX Teorpapuyeckux 30HaX OT APKTHKH U JIO
KpaiiHero rora [3] mMOATBepaWIach: OTpaxkaTenbHas (pacceuBarolas)
CHOCOOHOCTh PACTEHUI CHIKAJIACH C YBEJIIMUCHHEM CypOBOCTH KJIMMATa.

ITon pyxoBoxctBoM I.A. TuxoBa u mpu €ro y4acTuu pa3padaThIBaIOT
HOBBIE IPHOOPHI M OPTaHU3YIOT UCCIIEIOBAHMS, K KOTOPBIM U TIOAKIFOUHIICS
10.6.H., ¢usuonor pacternit B.II. Jdagerkun. B 1960 r. B.II. lagerkun
MoJTydaeT Ha3HauyeHWe Ha JAoKHOCTh [Ipencemarens Ilpesmamyma
Kapensckoro ¢pmmana AH CCCP u B MHCTUTYTE OMONOTHH OpraHU3yeT
KapejbCKOE HalpaBJCHUE MCCICOBAHUM, CBSI3aHHOE C HM3YYEHHEM
ONTHYECKUX CBOWCTB PAcTeHWH B IIMPOKOM CIIEKTPE 3KOJOTHYECKHX
YCJIOBHI, YTO MOTPEOOBAJI0O HOBBIX METOJIMYECKHX pa3paborok. Ilepsbie
pabotel on pykoBoactBoM I.A. TuxoBa B 1945-1955 rr. mpoBoaMIUCH
METOJIOM OTHOCHTENIFHON CHEKTPO(GOTOMETPHUH MHPH MOMOIIM aBTOPCKOTO
cnektporpada. Ioneroii crnexkrporpad I'.A. TuxoBa MO3BOJISUT MONTyYaTh
CHEeKTpPANbHBIE XapaKTEPHUCTUKH JIMCThEB, HO HE MOT YYHTHIBAaTh
rio0anbpHOTO paccenBaHus cBeta ucToM. B 1961 1 B MHCTHTYTE OMONOTHI
ObT pa3paboTaH BIICKTPOHHBIM CHEKTPaJbHBIH CaMONMUIIYIIUN Ipuoop,
CHAaO)XEHHBI WHTErpHupylomeil cdepoif, KoTopas IO3BOJISUIA YYUTHIBATH
Bechb MU(D(Qy3HBIH CBETOBOM MOTOK, OTPaKCHHBIH WIM NPOITYHIEHHBIH
mictoM [4], [5]. B orianume or mpuOOpOB, NMPUMEHSBIIUXCS IPYTHMH
HCCIIeIOBATENIMK, PabOTAIONIMMU B 3TOM HarpaeieHun [6], [7], HOBas
YCTaHOBKA Jjajla BO3MOXKHOCTh paboTaTh C JIMCTOM, MCHOJB3YsI B Ka4eCTBE
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HMCTOYHHKA M3ITyYCHHS CONHEYHBIH CBET, MPHWYEM JIUCT OCBEIIAJCS OeIbIM
CBETOM, a HE Y3KHMH MOHOXPOMATHYECKHMH ITy9KaMH. OTOT HOBBIH
mpuOOp TO3BOJLT IIONyYaTh CIIEKTPAJbHBIE XapaKTEPHCTUKU 3EICHBIX
TUCcTheB B TedeHne 20 ceKyH u paboTaTh B MOJEBHIX yCIOBHSIX. B 1964 T.
Opbuta pa3zpaboTaHa HOBas BepcHs NPHOOpa IS W3YUEHHUS ONTHICCKUX
CBOWCTB JIIICTHEB PACTEHHI MPH OOIydYSHUH paccessHHBIM cBeToM. B 1962 r
B.II. Janpikun ye3xkaeT B MockBy ajig opraHu3auuu HoBoro B Poccum
HaIpaBJICHUSI UCCIIEJOBAHUNA — «KOCMHUYECKOE PacTEHUEBOJICTBO». MeuThl
ocHoBareneil kocMoHaBTHKH K.O. Iuonkockoro u @.A. Ilanzepa o
HEOOXOMMOCTH HCIIOJb30BAHUS BBICIIMX PACTCHUN M oOecredeHus
JIBIXaHUS M TNHUTaHUA JIIOJEH B JJIMTENBHBIX BHE3EMHBIX MOJIETaX CTajl
MIPEeTBOPAThCS B Ku3Hb moa pykoBojacTBoM C.II. Kopomesa. B 1962 r.
'maBHBIN KOHCTPYKTOp HAMETWJI IENyI IporpaMmy OOTaHHYECKHX U
arpoOTeXHUYECKUX HCCIIeAOBaHMIA B KocMoce: «Hamo Obl HauaTh pa3padoTKy
«Opamxepern 1o LIMONKOBCKOMY», C HapallMBaeMBIMH IIOCTCIICHHO
3BCHBSIMU WJIM OJIOKaMH, M HaJ0 HaYMHATH paboTaTh Hall KOCMHYECKUMHU
ypoxxkasmu». B MockBe Oputa co3maHa opranmsanus 1/ 3452 (manee
HWMBII), rme Havanuch CUCTEMHBIC WCCIIEIOBAHUS IO KYJIHTHBHPOBAHUIO
BBICIIMX PACTEHHH B 3aKPBITBIX CHUCTEMax [0 TMPOrpaMMe OCBOCHUS
kocMoca. B urore Obuia pa3paboraHa cxemMa «MHKPOMHpa», O KOTOPOH
mucan eme K.D. I[noiakoBCkwii, B BHUAE pPaCTCHUEBOIYCCKOIO OJIOKa,
KOTOPBIIl BK/IIOYaeT CXEMy KpyroBOopoTa BELIECTB B HCKYCCTBEHHO
3aMKHYTOH CHCTEME U TIYTH €€ aBTOMAaTHYECKOTO pEeryJupOBaHUs B
yCcIoBusX KocMmoca. DYHKIMOHHPOBAHHE OJHOTO W3 3BEHBCB CHCTEMBI
KI3HEOOeCreueHNs Ha KOCMHYECKMX KOpaONsiX JOJDKHO YYHUTHIBATh
0COOCHHOCTH JJUTEIBHEIX MOJICTOB U CTAIIMOHAPHOH JKU3HU Ha TUIAHETHBIX
CTaHNUAX. BRIABICHHBIC pa3nudus (U3HOIOT0-ONOXUMHYECKIX IPOLIECCOB
y pacreHuid B ycinoBusaX kocMmoca no3Bosman  B.UII. danpikuny
c(hopMyIHPOBATh OCHOBEI HOBOT'O HAYYHOTO HATPABICHHUS B (pH3HOIOTHH
pacteHuii, kotopble  odopmmiuch B u3ganue  «Kocmuueckoe
pacTeHneBoCTBOY [8].
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METO/IbI HOBBIIIEHUS Y®PEKTUBHOCTH UCTIBITAHUI
ATPET'ATOB U3JIEJIMA PAKETHO-KOCMHUYECKOM TEXHUKH

EFFICIENCY UPGRADING TECHNIQUES FOR EXPERIMENTAL
PRODUCTS OF SPACE-ROCKET EQUIPMENT

AnHoranusi. [IpencraBieHsl MeTObl NOATBEPXKICHUST HANEIKHOCTH U
MPOTHO3UPOBAHKS MapaMETPOB JKCIIEPUMEHTAJIbHOW OTPabOTKU TpH
ABTOHOMHBIX M KOMIIJIGKCHBIX HCIIBITAaHHSX, & TAK)KE METOBI ONTUMH3ALUH
KOJIMYECTBA arperaTtoB W 4ucia cpabaThIBAHUI NMPH MCIBITAHUAX H3JENHUi
PaKeTHO-KOCMHYECKON TEXHUKH.

KaioueBble ciioBa: HaJEXHOCTb, YHUCIO HCIBITAHHH, KOJIUYECTBO
LIMKJIOB TECTUPOBAHMS, KO3 (DUIMEHT 3amaca, pUCK BOZHUKHOBEHHS OTKa3a.

Abstract. Methods for confirming reliability and predicting
experimental parameters during autonomous and complex tests are
presented, as well as methods for optimizing the number of units and the
number of operations when testing space-rocket systems.
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OneHka mapaMeTpoB IKCIEPUMEHTAIBHONH 0TPA0OTKH NPH
KOMILTIEKCHBIX HCIIBITAHUAX

0 zrﬁrzzx%@k) _ M

AT e X T g e T 1
Ta€ (s, - 3a0aHHAS BEPOATHOCT OTKA3a;
Xf,(Zk) - apryMeHT (QYHKUMM  HOPMHPOBAaHHOTO  HOPMAJIBHOTO
pacripeseneHus Npy 3aaHHON TOBEPUTEIbHON BEPOSTHOCTH Y;
1 - K03($GHUINEHT BpEMEHHOTO 3amaca;
M, - maTeMaTHUYeCKOE OXKHJIaHHE BpeMEHHU 0€30TKa3HOH paboThl;
k - 4nciio ucneITaHNH;
T - BpeMsI O/IHOTO IIMKJIa TECTHPOBAHUSI.

Puck BO3HMKHOBEHHsS OTKaza OyIeT ONIpEeneNsAThCs IIepeceueHuEM
n3MepsieMbIM IIapaMeTpOM HIDKHEH TI'paHMIBI HAZEKHOCTH TPH 3aTaHHOMN
JOBEPUTEIBHON  BEPOSITHOCTH 1-y W XapaKTepu3oBaThCi  IOTEpel
paborocniocobHocTu. Ilpum ywere, uyTO BpEeMEHHOW 3amac copasMepeH
KOJIMYECTBY IIMKJIOB TECTUPOBaHUs, KO3(G(GHUIMEHT BPEMEHHOIO 3amaca
OyneT XapakTepH30BaTh YHCJIO CpabaThiBaHHW. 3aBUCHMOCTb HAJEKHOCTH
IIPU UCTIBITAHUAX MpEJCTaBIeHa Ha puc. 1.

Ry

El 18 i3 »n

Puc. 1. VI3MeHeHne HIKHEN TPaHUIIBI BEPOSTHOCTH OTKa3a
1o 4mcIty ucnbitanuii; R(n) = r2;n = 2k

OnTuMHu3anus KOMILIEKCHBIX HCIIBITAHUI
PacueTtHoe umcio cpabaThiBaHWMK OOecTeunBaeT TOITBEPIKICHHE
HAOCXHOCTHU HpI/I l'[pI/IHSITOM qucje I/ICl'H)ITaHI/II\/'I. HpI/IHﬂTOG qUCJIIO
HCIBITAaHUN, COOTBETCTBYIOIIEE MHUHMMAJIbHBIM MaTe€pHAJIbHBIM 3aTparam,
YAOBJIETBOPSIET YCIOBUIO ONTUMAIBHOCTH.
T2 Zggdvﬁ

— % —
(D(Zk) - I D log(QLO)s

(sz)
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rae Cy - CTOMMOCTB IIPOTOTHIIA;

G

N -

£ -
Qo

- MaTepHabHbIC 3aTPAThl Ha OJXHO HCIIBITAHHUE;

00beM IIPOM3BOACTBEHHOMN MApTUHL;

TIONIPAaBOYHBIA KO PHULIUCHT;

- BEPOSTHOCTh OTKa3a IIPOTOTHIIA.

OnTHMaabHOE YHCIO UCIBITAHHH OyIeT ONpemeNsiThCs NepecedeHueM

¢yakunit @(2k), D. 3aBUCEIMOCTh MaTepHAIBHBIX 3aTpaT MPH UCIBITAHUIX
MIpeACTaBIEHa Ha pUC. 2.

B2k

Puc. 2. I3meHeHNEe MUHIMAIIBHBIX MaTCpHUuaJIbHbIX 3aTpar
10 Yuciy HCTIBITAaHUH

OueHka napaMeTpoB 3KCIEePUMEHTAJIBHOM 0TPA0OTKH NpU

ABTOHOMHBIX UCHIBITAHUAX B CJIy4ae OAHOCTOPOHHHUX orpaﬂuqeﬂnﬁ

padoTocnocodHOCTH
_ Xpon _ 1 _ Nsan
Xpon = Xy > 0,n= X, > Naag = T—kptp M T ( _ty'kV)Z’
vk

L€ X0 - AOIYCTHMAs XapaKTEPHUCTHUKA;
X, - NEHCTBYIOIIAs XapaKTEPUCTHKA;

'rl_

K03(h(pUIMEHT TapaMeTpHIECKOTO 3amaca;

TNsay - 33JaHHBIH KO3(QUIEEHT TapaMeTPUUECKOro 3a1aca;

M,

- MaTeMaTh4yeckoe OXuaaHue KodpQuIMeHTa MapaMeTpUIecKOTo

3ariaca,

ky

- KO3 PUIHEHT BapHalluy KO3 PUIIHEHTA MapaMETPUIECKOTO 3a11aca;

ty - KBaAaHTUJIb 3aIlaHHOI71 ,Z[OBCpHTeHBHOﬁ BEPOATHOCTH Y,

ty -

KBaHTWIb 33JJaHHOW HAJIC)KHOCTH h=1-q.
3aBUCHMOCTh napaMeTpruIecKoro 3armaca pu HCIIBITAHUSX

IIpeJCTaBIeHa Ha pHC. 3.
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2 4 6 3 k
Puc.3. M3mMeHeHe MaTEMaTHYECKOTO OKUIaHUS KOd (P HUITIEHTA
MapaMeTpUUYecKOro 3amaca 1o YuCily UCTIbITAHUN

O1eHKAa MapaMeTPOB HIKCIEPUMEHTAIBLHOH 0TPA0OTKU MPH
ABTOHOMHBIX HCIIBITAHUSX B CJIyYae TBYXCTOPOHHHX OrpaHUYeHHUI
padoTocnocodHOCTH

M (xy)+M (x5) M (xg)
M(x;) > Xy > M(xy), M(xn) == 5, My = qu)’

rae M(x,) - MaTeMaTHYEeCKOe OXHAaHHE BEPXHEro mpeeia IOMyCTUMON
XapaKTepPUCTHKH;

M(x,) - MaTeMaTHYecKOe OXHIaHWE HIDKHEro IpeieNia AOMyCTHMOM
XapaKTepPUCTHKH;

M(x,) - MaTeMaTHYECKOE OKMAAHHUE NEHCTBYIOIEH XapaKTEPHCTHKHY.

2 . -
kV=0.5-<ﬂ+i)— 0_25.(ﬂ+i) _ Vk(My-1)

b
2ty tp 2ty tp 2ty ty-My

rae t, - KBAaHTWIb 3aJ[aHHOW HaeKHOCTU h=1-g/2.

[TnoTtHOCTB pacrpeneneHus JIeWCTBYIOIIEH XapaKTEePUCTUKU
TIpe/ICTaBIIeHA Ha pHC. 4.
Jlxg)

X.

Puc. 4. Onerka MaTeMaTHIECKOTO OKUAAHUS KO3 UITHeHTa
napaMeTpUyuecKoro 3amaca
BriBOBI
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1. Pazpaboransl MeTonsl OOecTieYeHHs HAACKHOCTH M3AEIHA paKeTHO-
KOCMHYECKON TEXHHUKH MIPH aBTOHOMHBIX M KOMITICKCHBIX UCTIBITAHUSX.

2. Pazpabotansl MeTOABl ONTUMH3AIMK OOBEMa WCIBITAHUHA W3IEIAN
PaKeTHO-KOCMHUYECKOW TEXHUKH.

3. [TomydeHsI peKOMEeHAAIUH 10 KO3 (HUIIMEHTY BPEMEHHOTO 3araca Ui
OIICHKH KOJIMYECTBA arperatoB M YWCIIa CpabaTBIBAHUI NPH HCIBITAHIIX
U3JICNIUI PAaKETHO-KOCMUYECKON TEXHUKH.

4. [omy4eHbl peKOMEHAINHU 10 KOA(PPUIMEHTY MapaMeTPUUCCKOTo 3amaca
JUTSL OIICHKH TTapaMeTPOB SKCICPUMECHTAIBHOW OTPAOOTKU MPH MCIBITAHHUSIX
U3JCNUN  PaKeTHO-KOCMHYECCKONH TEXHHUKH B ClIydae OJHOCTOPOHHHUX
OTpaHUYCHUI pabOTOCTIOCOOHOCTH.

5. Ilonmy4eHsl peKOMeHJalUK M0 KOIQQPUIMEHTY BapHaluu KodpduireHTa
IapaMeTPUIEcKOro 3amaca Uil OICHKH MapaMeTpOB JKCIIEPHMEHTAIBHOMN
0TpabOTKH TPU HCIBITAHUAX H3ICIAH PAKEeTHO-KOCMHUYECKOW TEXHHKH B
CiIydae IBYXCTOPOHHHX OTpaHIMYCHHHA pabOTOCIIOCOOHOCTH.
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PA3BUTHUE OPBUTAJIbHOM I'PYIIIMPOBKU POCTUJIPOMETA
DEVELOPMENT OF THE ROSHYDROMET ORBITAL GROUP

Annoranusi. Kiimmarndeckne M3MeHEHUS! TpeOYIOT HOBBIX JIaHHBIX O
nporeccax, NpoTeKaronux B armocgepe. Kpome toro, Tpedyercs moixydaTs
JlaHHBIE MaKCHUMaJILHO OBICTPO. DTO BO3MOXKHO IIPH CO3JJaHUH T'PYIITHPOBKH
CIYTHUKOB IpU JIONOJIHEHUH NaHHbIX Nonydaembix oT BITJIA. Ha BITJIA
MOTYT OBITh YCTAQHOBJIEHBI CIIyTHHKOBBIE NPHUEMHHKH YHpPABICHUA |
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nepenayd MHGOpPMADMH. DTO IO3BOJIMT YBEIUYUTh 30HY HPUMEHEHHS
BIUTA. Co3nanne enuHOTO EHTpa 00paOOTKH JaHHBIX MO3BOJIHT NOIYYaTh
KayecTBEHHO HOBYI0 wHH(popMammio 00 arMocdepHBIX Mporeccax u
VIYYIIATE Ka4eCTBO MPOTHO30B BCEX YPOBHEH.

Abstract. Climate change requires new data on the processes occurring
in the atmosphere. In addition, you need to receive data as quickly as
possible. This is possible when creating a constellation of satellites with the
addition of data received from UAVs. Satellite receivers for control and
information transmission can be installed on the UAV. This will increase
the area of use of UAVs. The creation of a single data center will allow you
to receive qualitatively new information about atmospheric processes and
improve the quality of forecasts at all levels.

KuaroueBble ciioBa: cnyTHHKOBas rpymmuposka, BIUIA, atmochepHbie
HPOLECCHI, BO30OHOBIIEMbIE HCTOYHUKH YHSPTUH.

Keywords: satellite constellation, UAVs, atmospheric processes,
renewable energy sources.

OcHoBHBIMH 3amadamMu Pocruppomera sBistoTcs cOop MH(GOpManuu o
COCTOSTHMM OKpY)Kalollleil cpelpl u pa3paboTka METOAOB aKTUBHOTO
BO3ZICHCTBUSL Ha METEOPOJIOTHYECKUE IIPOIECCHl C IENbI0 IOBBIIICHUSI
YPOKalHOCTH CEJIbCKOXO3SIIICTBEHHBIX KYJNbTYyp M YMEHBIICHHE pa3MepoB
MOTEPH [IPU CTUXUHHBIX OECTBUIX.

Ilepexon x BO30OHOBIAEMBIM HCTOYHUKAM YHEPTUH TPEOYeT MOITydeHHS
HOBBIX JIaHHBIX O COCTOSHHUM OKpyXarolleil cpeabl. B Hacrosimee Bpems
HauOoIbIIee paclpoCTPaHEHHE MOJYYWJIM BETPOBBIE W  COJIHEYHBIC
JNEKTPOCTAHIUH. CymecTByromue METO/bI MPOTHO3UPOBAHUS
aTMOc(epHBIX MPOLECCOB B OCHOBE HMEIOT JIaHHBIC, IIOJy4YECHHBIE B
MIPU3EMHOM CIIO€ HAa BBICOTaX OT Hyna 10 10 merpos. [l BETpOBBIX
UIEKTPOCTAHIMH HEOOXOIMMBI JaHHBIE O IIPOIECCcaX, MPOTEKAIONNX B
aTMocdepe Ha BeicoTax 70 500 MeTpoB u Bbilie. [lonyueHe TaKUX JaHHBIX,
[0 ONBITY 3apyOeXHBIX CTpaH, BO3JAraeTcss Ha TOCYAAapCTBEHHBIE
cTpykTypbl. Hambonee ontumaibHbBIH CHOCOO pErvCTpalMy IPOLECCOB,
MIPOTEKAIONIINX Ha JAHHBIX BBICOTaX 3TO OPTaHU3AIMS HU3KOOPOHUTAIBHON
TPYNIIUPOBKU CIYTHHUKOB, ynpasisttommx BITIIA mis c6opa nHbOpManny.
[TonoGHBIe paboTs! mpoBoasaTcs B bemopyccum [1].

MeToabsl pelleHus JaHHOM 3aJaud pPacCMAaTPUBAIOTCS B CIELYIOLIEH
pabote [2].

BriBox kocmuueckux anmaparoB (KA) mpennonaraercsi opraHu3oBaTh
CIIEAYIONIIM 00pa3oM.

«B Hacrosiee Bpemsi BbIBOg MKA ocymiecTBisieTcss NOMYyTHBIM
3allyCKOM,  KJIACTEPHBIM  3allyCKOM, pY4YHBIM (C  MHJIOTHPYEMBIX
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OpOWTANbHBIX CTAaHIOWH) 3amycKOM. B cBs3m ¢ 3TuM 1enecooOpa3Ho
OTIPENETIUTHLCS CO CTPYKTYPOH CHCTEMBI BBIBEICHHSA, HAIIPUMED, B €€ COCTaB
MOTYT BXOAUTB:

— CTaHAapTHHIE (JIeTkoro u cpenHero kiaaccoB) PKH, ¢ momompio KoTopbix
MOJKET OBITh pealln30BaH MOITyTHRIA U KJIACTepHBIH 3ammyck MKA;

— xoHBepcroHHble MBP, ¢ mOMOmBI0 KOTOPBIX MOXET OBITH peam30BaH
nonyTHeIM U kinacTepHelt 3amyck MKA (B 2013 romy ¢ mnoMmoIbko
koHBepcuoHHOH MBP «/IHernp» Obul OCyIIECTBICH KIIAacTEpHBIN 3amyck 33
MKA) mytem pa3pab0TKu COOTBETCTBYIOLINX aanTepoBy [2].

VYnpaBneHue JaHHON TPYHNIHPOBKONW MOXKET MPOUCXOJUTH CIETYIOLUIUM
o0pazom.

«B cBs3U ¢ 3TH 1IeTIECO00pa3HO ONMpeAeTUThCs co CTpykTypoit ACY KA.
IIpencraBnsieTcss, 4TO B €€ COCTaB MOTYT BXOJHTh:

—cers UYII mms MKA pa3snuyHbIX THITOB, pa3BepHYTHIX Kak Ha 0aze
HAKY MO u npyrux BeZOMCTB, Tak B Ha 0a3e OTACIBHBIX NPEANPHUITAN U
BY30B;

—crangaptasle PTC HAKY MO u jgpyrux BeJOMCTB, IpPU YCIOBUH
ycraHoBKH cooTBercTBytommei BA nHa MKA (kxak npasuio, mis MKA Goxee
100 xr ¢ BaxxHO# MoJIe3HON HArpy3Koil);

— BHOBb pa3palaTbiBaeMble MOOWIIbHBIE Manorabaputhbeie cpeacrtBa HKY
i yrpasneaus MKAy [2].

JlanHasi TPyNIMpPOBKa MO3BOJMT KaK COOMpATh JaHHBIE O IpPOILEccax,
nporekaronmx B arMmocdepe, Tak u ynpaBisath bIIJIA cneumanbHO
pa3paboTaHHBIMU [UIS pEILICHNUS 3aa4, CTOSIINX repex Pocruapomerom.

MHoroo6pasne OeCIMIIOTHBIX JICTaTENbHBIX alllapaToB, KOTOPbIE MOTYT
OBITH IPUMEHEHBI A1 cO0pa METeopoIornIecKol nH(popManuy, MPUBOIUT
K HE0OXOIMMOCTH WCIIONIb30BAHMS EIUHOTO TEepMHHA OECHHMIOTHAS
auanmonHass cucremMa (BAC). Enuro#i HopMaTuBHON 0a3el  uis
npoektupoBannss BAC He cymectByer. Knaccudpukamus BAC sisercs
JocTaTouHo ycioBHOH. [loaTtomy mmeer cmbich Bbaenuts BAC mis HyxO
METEOPOJIOTUH B OTJCIBHBIN BUI.

IIpu npoextupoBanun BAC crnemyeT yduThIBaTh, YTO adPOAWHAMHKA
YCTPOMCTBA MOJKHA BHOCHUTh MHMHUMAJBHBIC MCKKCHHS NPH H3MEPEHUHU
pa3IMYHBIX TapameTpos [3].

Bbrnoxn ympaBnenns BAC 1omkHBI comep)kaTh ITOMHMO KaHAJlOB
yIpaBJIeHUsI KaHaJ Nepeaayuu JaHHbIX.

BAC, mpoekrtupyemblie uisi pabOThl B YCIOBUSIX APKTHKH JIOJDKHBI
MIPUMEHSTH CHELMATU3UPOBAHHYIO0 CUCTEMY HaBUTAIUH.

Iockonsky BAC mpeanonararoT HCHONBb30BATh ANl  U3MEpPEHHS
IapaMeTpoB B YCJIOBHSX HEYCTOMUYMBOH arMocdepsl, HE0O0XOIMMO
o0OpaTuTh 0cO00E BHUMaHKE Ha IIPOYHOCTHEIE XapakTepucTiku BAC.
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[pumeneane BAC pmnsd MoHHWTOpWHra 3arps3HeHHH TOTpedyeT
HCCIECIOBAaHMS pPa3NUYHBIX BHIOB  BO3AyX03a0OpDHHKOB, a  TaKke
HCTIONB30BAaHMA CHCTEM IpOKadky Bo3ayxa aimst BAC aspocratHoro Tnma.

Ocoboe BHHUMaHHEe cienyeT oOpatute Ha BAC i KOHTpoIs
paAMOAaKTHBHOTO  3arps3HEHHA OKpyXaromeil cpensl. HeoOxomumo
MIPEAYCMOTPETh 3alIUTy 3JIEKTPOHHOTO 00OpYyIOBaHMSA OT BO3JCHCTBUA
paauanuu. Pemuts Bonpock! ne3aktuBanuu BAC B cioydae ee 3arps3HeHus.

[lepen HavamoM TpOBeAEHHS ONEpaTUBHOTO cOopa uHPOpMaLUH
HeoOxXoauMo  pa3paboTaTb M YTBEPAUTh  METOAMKU  BBINOJHEHUS
U3MEpEHUi.

Ocoboe BHUMaHKE cieayeT 00paTHTh Ha MOJATOTOBKY ONEPaTOPOB LIS
paznuunbix TunoB BAC.

Heob6xoanmo paspaboTaThb HOPMaTHBHBIC JIOKyMEHTBI,
pETIaMEHTHPYIOIINE B3aNMOJICHCTBHE CO CIIy>KOaMH KOHTPOJIS BO3AYIIHOMH
ob6cranoBku, Muno6oponsl, MUC, Pocreapamm.

OTaenbHBIM BOTIPOCOM CTOMT pa3pabOTKa U3MEPHUTENBHOM anmaparypsl.
OtcyTrcTBHEe HEOOXOANMOIT 3JIeMEHTHON 0a3bl, TTOBBIIICHHBIE TPEOOBAHNUS K
YCIIOBUSIM OKCIUIyaTalud TPeOyIOT pa3pabOTKH OTAENBHOH IMPOTrpaMMbl
Pa3BUTHS JAHHOTO HAIPaBICHUS.

OueBunHo, uto BHeapenue BAC B omepaTuBHBI  KOHTPOIb
METEOpOJIOTHUECKHX ~ NPOLECCOB  MOTpedyeT  pa3pabOTKH  eAMHOM
IIPaBUTCJIILCTBEHHON  IMporpaMMbl,  IpegycMaTpHBarollell  co3gaHue
OpeAnpusaTHii  1mo npou3BoAcTBY bBAC, KOMIUIEKTYOIUX, OJIOKOB
n3MepeHnii, 6JI0KOB yIpaBICHUS.

Bruo 6b1 menecoobpasHo coznare B OOHMHCKE LEHTP 10 KOOPAWHALIH
paspadorok BAC 1  wn3MepeHHsT TPOIECCOB, NPOTEKAOUNIMX B
OKpYXXarollen cpene.

JAnst ycTieniHo| SKCIUTyaTalluy COTHEYHBIX AJIEKTPOCTAHIMN HE00X0 UM
KOHTPOJIb 3arpsI3HEHUS Ha Pa3IMYHbIX BbIcoTax. OcobeHHo Ha BbicoTax 20
— 25 xM. 31ech 1enecoodpa3Ho UCIIONIB30BATh JICTaTEIbHBIE alllapaThl THIIA
JIA — 252 unmn «Ansbatpoc-MAW».

Hannune opOuTanbHOI CIYTHHKOBOM TPYIIHPOBKH, NMPUHAIEKAIIEH
Pocrunmpomery, mo3Boiut ocHamarb BAC CHyTHUKOBBIMH CHCTEMaMu
yopaBieHuss W cOopa W Tepefadd JaHHBIX. OTO MOBBICHT CKOPOCTh
MONMyYCHHUST  METEOPOJOTHYECKOH  WHGPOPMAalWH, HYTO  BaXHO I
IIPOTHO3UPOBAHUS ONACHBIX METEOpOJIOTMUYEeCKUX sBieHuil. Hamuune
000py/IOBaHUsI CITyTHUKOBOW CBSI3M IO3BOJIUT YJYYIIUTH YIPaBISIEMOCTb
BAC un pacmuputs 1uana3oH UX NPUMEHEHHUs.
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MOJEJIb TIPEAYIPEXKJIEHUS Ob OITACHBIX CUTYAIIUAX
B OKOJIO3BEMHOM INPOCTPAHCTBE HA OCHOBE
KOMILIEKCUPOBAHUS U3MEPEHUM TAPAMETPOB
JABHKEHUS KOCMHUNYECKUX AIIITAPATOB

MODEL FOR WARNING ABOUT DANGEROUS SITUATIONS IN
NEAR-EARTH SPACE BASED ON THE INTEGRATION OF
MEASUREMENTS OF SPACECRAFT MOTION PARAMETERS

AnHoTamusi. B pabore QopmanuzoBaHa Mojenb HPEeIyNpEexRICHUS 00
OMACHBIX CHTYalUsX B OKOJO3EMHOM MPOCTPAHCTBE HA OCHOBE
KOMIUICKCUPOBAHUA HU3MEPCHUA TIapaMETPOB JABMKCHUSA KOCMHUYCCKUX
anmnapaToB, OTIIMYAIOIIANACS OT U3BECTHBIX BO3MOXHOCTBIO TOUHOTO pacyera
HU3MEPEHHBIX MaPaMETPOB KOCMHYECKHX AalMapaToB C y4YeTOM HAIHYUSL
LIYMOBBIX HPOIECCOB HA OCHOBE METOJIOB HEUYETKOMN JIOTHKH.

KaioueBble cJioBa: OHTONOrMYECKass MOJCTb, HEYETKAas JIOTHKA,
JECTPYKTUBHBIEC (DaKTOPBI.

Abstract. The paper formalizes a model of warning about dangerous
situations in near-Earth space based on the integration of measurements of
spacecraft motion parameters, which differs from the known ones by the
possibility of accurately calculating the measured parameters of spacecraft,
taking into account the effects of noise factors based on fuzzy logic
methods.

Keywords: ontological model, fuzzy logic, destructive factors.

3aCeNIeHHOCTh OKOJIO3€MHOTO KOCMHYECKOTO IPOCTPAHCTBA JIOCTHIJIA
TAKOTO YPOBHS, 4YTO CTOJKHOBEHHS KOCMHYECKHMX OOBEKTOB CTaIH
peanmsHOCTRIO [1]. B HacTosmiee BpeMs Al yBelIWYeHHs OE30MAcCHOCTH B
OKOJIO3€MHOM IIPOCTPAHCTBE CTOMT 3ajiada IIOCTOSHHOTO OOHOBIICHHUE
KaTajora KOCMUYECKHX aIlapaToB, B TOM YHCIIE TOCTOSHHOE YTOYHEHHE
(YHKIIMOHAIBHOTO COCTOSIHUSA CIIyTHHKOB, MIPOXOIAIINX B
paccMaTpUBaeMOM CEKTOpe KOCMHYECKOro mpocTpaHcTBa. OcobeHHO
mpobjieMa akTyalu3upyeTcsl MOcCie KIACTepHBIX 3allyCKOB CIyTHHUKOB
StarLink, KoTOpBIe BBIXOAAT Ha 3a/JaHHYI0 OpOHTY IOCIE OIpEAesICHHBIX
MaHeBpoB [2]. na pemeHuss mpoOiIeMbl OOHOBIIGHHS — KaTajora
KOCMHMYECKHX  almapaToB  IPUMEHSAIOT  BBICOKOTOYHBIE  H3MEPEHUS
PaAMOIOKALMOHHBIX CTAHIIMH MOHUTOPHHIA KOCMHUYECKOTO IMPOCTPAHCTBA
(PJIC MKII) B pexnme cBepxpaspemenus [3]. B pexunme
CBEpXpa3peneHus Uil OOHOBJICHUSI KaTajlora CTPOSsITCSl paliOIOKallMOHHbIE
noptpets! (PJIIT) — 3aBHCMMOCTh MHTEHCUBHOCTH OTPa)KEHHOT'O CHUTHAla B
0CSIX JAJIbHOCTH U YIJIOBBIX KOOpIUHAT [4].
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[IprMeHeHHEe METONOB HEYETKOW JIOTUKU ISl YCTPaHEHUS HETOYHOCTH
OTIpe/ICIICHNS TTapaMeTPOB BRITVBIONT CIIeAyomuM odpazom. [Iycte nmeercs
N  HepaBHOTOYHBIX  CPEICTB  MOHHUTOPHHTA, BBIXOABl  KOTOPBIX
MIPECTaBIIOT cO00M BEKTOPHI B BHIEC aJAWTHBHOW CMECH MOJE3HOTO
CHTHAJIa W IIyMa, pacHpeiesICHHOTO 110 HOPMAlbHOMY 3aKOHY C HYJIEBBIM
MaTeMaTHYECKUM OXKHIaHWEM U Jucriepcueit [5]:

V,=S+N,(0,67).i=1,N,
e))

KommuiekcupoBaHue Ha OCHOBE HEUCTKOW JIOTHKH TPEACTABISICT COOOI
omepaTop  arperupoBaHUs,  OCYIICCTBILSIIOIIUN  IMOCJIEIOBATEILHOCTh
0TOOpaXKCHUIT MHOXECTBA BEKTOPOB V; M MHOXECTBA MAPaMETPOB CPEICTB
MonuTopuHra II; (Hampumep, IPHOPHMTETHOCTb, KayecTBO MIIM JApYyrue
CBOMCTBa) B BEKTOp, COCTOSIIIMNA W3 KOMIIOHEHTOB, MOJYYEHHBIX Kak
CYTIePIIO3UIIHSA:

. M

e C - orepaTop arperupoBaHusl (KOMIUIEKCHPOBAHIS); DY _
MHOXKECTBO KOMIDICKCHPYEMBIX BEKTOPOB, IOAMHOXKECTBAMH KOTOPOTO
apnsiorcs Vi u I, pasmeproctr i + j, D — pesynbTaT KOMIIEKCHPOBaHHUS,
MPEACTABISIOMUN OO0 BEKTOP, COCTOSIIMHA K3 KOMIICHCUPOBAHHBIX
OIICHOK:

D= iVia)i,
= (€)

rme ®; — BecoBoil ko3 ¢uuuent. [Ipu (GyHKIMOHUPOBAHUHM CPEACTB
MOHHTOPHMHIa MHOYXECTBY 3HAUYCHHH G~ TpH aeha33upUKALMN CTABHTCS B
COOTBETCTBHE MHOXKECTBO 3Ha4eHHUil Tpaekropuu meHTpa Tsbkectu (TLT)
o gpopmyne
mrax
_r azy(az)daz
ulo)=me T
T ,u(c72)d0'
min (4)
[TockombKy MHOMECTBO | TaK)K€ HOPMHPOBAHO, OHO HANpPSIMYIO0 MOJKET
UCTIONIB30BATHCS JUISL BBIYUCIICHHS BECOBBIX KO PHUIIUCHTOB!

- 2). o = 2
@, —1—,u(0' ), , —,u(a )
©)
Ha PUCYHKE 1 npeacTraBjicHa 06HIa$I CcXeMa MOJe/IM KOMIIJICKCUPOBAHUSA
Ha OCHOBE HEYETKOH JIOTMKH: Ha BXOJ MOJAKOTCA HEYCTKHUE MHOXECTBA IJIsA

sneMeHToB BekTtopoB Vi u Ilj, mocie dyero ocymecTBiseTcs HedeTKuii
BBIBOJ, B KOTOPOM Ha OJTtane Jedaz3upuKalnud  OCYHIECTBISAETCS
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BEIUMCIICHHE BECOBBIX Ko3pduumentoB m wux cynepnosunuu (D) ¢
KOMIUICKCHPYEMBIMH BEKTOPAMH.

u(vi)

;)

K % c:DM>D ———>

Puc. 1. O6mas Moxens KOMIUIEKCHPOBAHHUS

Takum o0pa3oM, IOpeIOXKEHHAs OHTOJOTMYecKas MOJENb MO3BOJACT
MIOBBICUTh TOYHOCTh M3MEPEHHBIX MapaMEeTPOB 3a CUET METOJI0B HEYETKOI
JIOTHKH, 4YTO TIO3BOJISICT TIOBBICHUTH OE30IIaCHOCTh B  OKOJIO3EMHOM
MPOCTPAHCTBE.
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3AKOHBbI PACIHIUPEHUSI/CKATHUS BCEJIEHHOM COI'JIACHO
C TEOPUEN 'MIEPBCEJEHHOM U ®YHKIUEN
XAUYATYPOBA

LAWS OF EXPANSION/COMPRESSION OF THE UNIVERSE
ACCORDING TO THE HYPERUNIVERSE THEORY AND THE
KHACHATUROYV FUNCTION

AnHoTanusi. Ha oOCHOBaHMM 3aKOHOB IEPUOJMYECKOTO H3MEHEHUS
paauyca, CKOPOCTH M YCKOPEHHS pacIiupeHst/ckaThs Halrell BeeneHHoi B
nporecce €€ IBIKSHUS M0 MATHMEPHOMY Topy I unepBceneHHO 00001EH
3akoH XaOOma u mnonydeHa mnepuoaudeckas ¢QyHkuus XauaTyposa,
MO3BOJISTIOIAS. TOYHO OINUCATh NMEPUOANYECKUE U3MEHEHHs pa3Mepa Hailen
Bcenennoit.

KaroueBbie ciaoBa: teopus [unepscenennoii (TI'B), maTemarudeckoe
MOJIeNpOBaHKe, 0000IEHHEIH 3akoH Xa00ma, hyHKIHs XadaTypoBa.

Abstract. Basing on laws of expansion/contraction of our Universe in
the process of its motion along the five-dimensional torus of the
Hyperuniverse, the Hubble law is generalized and the Khachaturov periodic
function is obtained, allowing us to accurately describe the periodic changes
in the size of our Universe.

Keywords: Hyperuniverse theory (HUT), mathematical modeling,
generalized Hubble law, Khachaturov function.

CoracHO KjaccH4ecKoMy 3aKOHy Xabbma
V=HD, (1
rne V' — ckopocTh ynaneHus oowbekra, D — paccrosiHMe 10 Hero, Hy —
nocTosiHHAs Xab0J1a B HACTOSIINIT MOMEHT BPEMEHH.
Ha ocnoBanmnu teopun I'mnepBcenenHoit [1-11] 3akon Xa66ma (1) 6bu1
0000mEH: mocrosHHas Xabb6ma H, Obla 3aMEHEHa Ha IMEPHOANYECKYIO
¢yakmuio  XawatypoBa K(?), 3aBHCANIYI0 OT BPEMEHH M OCHOBHBIX
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napameTpoB ['unepsceneHHOW. Ilpu co3maHMuM 3TOH KOCMOJOTMYECKON
TEOPHU HCIIONB30BAJICA HAYYHBIH ONBIT aBTOpa B MaTEMaTHYECKOM
MOJIENMPOBAHIH PA3TUIHBIX IPoOIIeM u mporeccos [12-27].

O0001éHHbIi 3aKkoH Xa00a 1 pyHKknus XayaTypoBa
Kiaccuueckast — «moctosiHHass» — Xab0ila  NMOCTOSIHHAa — TOJNBKO IO
MIPOCTPAHCTBY U sABJIsAETCS QYHKIMEH BpeMEHH

H=H(t)=1/t, Hy=H(t=t,=T). )
Ucxons u3 IMOJYYCHHBIX C IOMOLIBIO TCOPUU FI/IHepBCGHeHHOﬁ 3aKOHOB

[1-11], moxxHO ompenenuTs 000OIMEHHEIH 3ak0H Xab0ia ¢ IepHOaIMIECKON
¢yakupneit Xagaryposa K(?) Bmecto H(t) (puc.l).

R1=4750
AT =20.000 "
R-asez

Frimas - 8.500

Hmay = 20,577, = 36.09,¢= 1260

Kty

H=6.938, af= 12388, 1= 43 2¢

o 6038, alf=-12188, t= 4324

Ar=o100 i
50
Rtmax =0.200 Hiy

Hmay= 149813, a¥=872,1=200 [} H= 140800, a¥=874 12200

He 8443, 0¥ = 13138, t = 46.58

HS-14B.811, a5 574, 15-2.00

Puc.1. «Knaccuueckas» ¢pynkius Xaod6ma H(t) u nepuonudeckas GyHKIHS
Xauatyposa K(2).

B cootBercTtBuu ¢ Teopueil ['unepBceneHHOM, ABe TOUKM BceneHHOM,
yaanéHHble Ipyr OT Apyra Ha pacCTOSIHUE PaBHOE PaguyCy KpUBU3HBI
BcenenHoii B 1aHHBII MOMEHT BpeMEHH, OYIyT yHaJIATHCS APYT OT Apyra
CO CKOpOCThIO pPaBHOM CKOPOCTH YBEJIMYEHHsS paauyca BceneHHOMN.
IToatomy ynkums Xauatyposa K(t) onpeaensercs CleayomuM o0pa3om:
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Csin(w, t
kL0 O (o)
D(1) R(t) R, +R, (l—cos(a)T t))
IIpy >TOM B KaXIblii MOMEHT BpPEMEHHM OCTAETCS CHPABENIUBBIM
YTOUHEHHBIE W 0000mEHHBIN 3akoH Xabbma V =K() D, rme K(t) —
neproanueckas Gpynkuus Xaugaryposa (3) paBHas pU3HYECKH U3MEpsieMOn
mocTostHHOM Xa00sa HyB KaXIplii MOMEHT BpeMeHH (puc.1).
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METOJ MHOKECTBA DKBUBAJIEHTHOCTH
N MHOT'OKPUTEPUAJIBHAS OIITUMU3ALIAA
B KOCMHUYECKHUX UCCJIIEJJOBAHUAX

THE EQUIVALENCE SET METHOD AND MULTICRITERIA
OPTIMIZATION IN SPACE RESEARCH

AnHotanusi. OnucaH METOJI MHOXXECTBA JKBUBAJICHTHOCTH PELICHUS
3a7a4 MHOTOKPHTEPHAJIbHOW ONTUMH3ALMM U OOpaTHBIX 3a4ad B
pa3IMuUHBIX O00JACTSIX HAYKW M BO3MOXKHOCTH €ro HPUMEHEHUS Ui
peLIeHHs NEPCIIEKTHUBHBIX 3a1a4 UCCIIEAOBAHUS U OCBOCHHUSI KOCMHUYECKOTO
MPOCTPAHCTBA.

KioueBble cJIOBa: METOJT MHOXXECTBa JKBHBaJeHTHOCTH (MMD),
MHOTOKpUTEpHabHas onTuMu3anus, Tteopus [unepscenenHoit (TIB),
KOCMHYECKHE HCCIICIOBaHM, MATEMaTHIECKOE MOJICITUPOBAHHE.

Abstract. The equivalence set method for solving problems of
multicriteria optimization and inverse problems in various fields of science
and the possibility of its application for solving promising problems of
space research and exploration are described.

Keywords: Set of equivalence method (SEM), multicriteria
optimization, Hyperuniverse theory (HUT), space research, mathematical
modeling.

ITo mepe pa3BUTHS KOCMHYECKHX TEXHOJIOTHH, CO3/IaHHUS KOCMHUYECKHX
Kopabnell ¢ JBHUraresiIMH HOBOTO THIIA, ITO3BOJIIOIIMMH JOCTUTATh
ropaszio Goutee BBICOKHX CKopocTei (manpumep,
MarHUTOILUIA3MOJHUHAMHYECKUX c SICPHBIMA SHEPTeTHYECKUMHU
YCTaHOBKaMH), YEIOBEYECTBO Oyner Bc€ Oonee TIyOOKO NPOHHUKATH B
KOCMHYECKOE TPOCTPAHCTBO M CTOJKHETCS C HEOOXOAMMOCTHIO PELICHUS
Bc€ Oosiee CIOXHBIX 3amad. Hampumep, Mo HMCCIEOBaHHUIO, OCBOCHHUIO H
TeppadOPMHUPOBAHUIO Pa3IMYHBIX IUIAHET, HauMHas ¢ Mapca u Benepsl. B
cooTBeTCTBUH ¢ Teopueil ['mmepBcenenHoi [1-11] MOXHO BBIAETHTH
HECKOJIbKO OCHOBHBIX 3TAIlOB OCBOEHHS KOCMOCA.

IIpu »>TOM TOMHMO 3a7a4, CBSA3AaHHBIX C MaTeMaTHYECKHM
MOJICTMPOBAHIEM PA3INYHBIX (PU3NYECKHUX TporeccoB [12-27], BO3HUKHET
HEOOXOAMMOCTb PELICHUs] MHOTOKPUTEPHAIIbHBIX ONTHMHU3aIMOHHbIX 33134
IIPU OCBOEHHMH HOBBIX IUIAHET, IUIAHETHBIX CHCTEM M T.A. Y HUBEPCAIbHBIM
METOJIOM PEIIeHMS] TAKOTO pojia 3a/1a4 M 0OpaTHBIX 3a]jad B €CTECTBEHHBIX
HayKax SIBJIIETCS] METO/I MHOXKECTBA SKBUBaJIeHTHOCTH (MMD).

Kpartkoe onucanne meroga MHokecTBa DKBUBAJTCHTHOCTH

Cyts MMD (puc.1):
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Puc.1. MnmrocTparius HaX0XKISHHUS U CY’KEHUS MHOXKECTBa
SKBHUBAJICHTHOCTH IIPH YBEITUUEHUH KOJINYECTBA KPUTEPUEB AT 17 =5

Jns KaxIoro w3 n KpUTEpUEB (nZZ) OIIPECTAIOTCS. HE TOJBKO

ONTHMANbHBIC pEIICHHS, HO M MHOXECTBO pCLICHUH, ONU3KUX K
ONTHUMAIBLHOMY (T.€. OTIMYAIOUINXCS OT ONTUMAIBLHOTO 3HAYEHHs He OoJee,
YyeM Ha 3aJaHHO€ YHCIIO RjZO, j=L2,.,n), a 3atem wumercs

[EPECEUEHNE THX 7 MHOKECTB, KOTOPOE M HA3bIBAETCI MHOKECTBOM
SxsuBanentHocTH. OGosmaunm wepes S ={1,2,..,n} MHOXecTBO BCex
kputepues £, (X ) €S, XeD, rne D — o6nacth onpeeneHus 3a1auu.
Hns kaxporo j €S onpenenseM MHOKECTBO QO (Rj ), KOTOPO€ SIBIISETCS
MHOYKECTBOM BCEX ONTUMAJIBHBIX U OJM3KUX K ONTUMAIBHOMY PEILEHHH 110
kpurepuio £ (X ) € S . 3aTeM HaxXomUM CIENYIOIUM 00pa3oM MHOXKECTBO

OKBHMBAJICHTHOCTH, KaK IIEPECEYCHHE IOJTYYEHHBIX MHOXECTB IIO BCEM
KPHUTEPHSIM:

Q,(R,...R,) =N9, (R).
Ecmu okaxercs, uro (Rl,...,Rn)= &, TO HaJO MU3MEHUTH OJHO WIU

HECKOJILKO 3Ha4YeHMH R, , NMOBTOPHTH PACYETHI MO ONPENETECHHIO HOBBIX

MHOECTB Qj (Rj) M TIOJyYUTh COOTBETCTBYIOIIEEC WM MHOMKECTBO

sxeuBanentHoctH. Jlio6oe pemenne X € Q(R,,...,R,) ynosrersopsier

BceM (hopMann30BaHHBIM KPUTEPHUSAM U MOXKET OBITh MIPHUHATO 3KCIIEPTOM B
KaueCTBE OKOHYATEJIbHOIO PELICHHUS.
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IeHEepabHbIN JUPEKTOP
®DoHAa NOJAEPIKKH AETCKOTO TEXHUYECKOTO TBOPUECTBA
“MeHHU Jetunka-kocmonasta CCCP
I'epos Coserckoro Corosa
Anexcarapa Anexcannposuda CepedpoBa

OBIIECTBEHHASI 3BHAUMMOCTb UJIEN
K.3. MMOJKOBCKOI'O B ®OPMHUPOBAHUN MEYTBI
O MEXIIJIAHETHBIX IIYTEIIECTBHUSIX, BY 1Y ILIIUX
CO3JIATEJIEM PAKETHOM TEXHUKHA B CCCP

THE SOCIAL SIGNIFICANCE OF K.E.TSIOLKOVSKY'S IDEAS IN
SHAPING THE DREAM OF INTERPLANETARY TRAVEL, THE
FUTURE CREATORS OF ROCKET TECHNOLOGY IN THE USSR

AnHOTamus. /[ OUCHKM HCTOPUYECKOTO 3HAYCHHUS CATCIBHOCTH
K.2. llnonkoBckoro u ero BKIaga B (OpMUpOBaHHE OOLICCTBEHHOTO
JBIDKCHUST OYIOyIIMX IOKOpPHUTENIEeH KOcMOca U CcaMOW  SIpKOH  ero
coctapistromiei madoparopun ['MIPJl, HeoOXoauMO clenath aHaJIU3 BCETO,
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yro B 30-¢ rojpl MPOULIOr0 CTOJETHS ONPEACINIO MUPOBOE pPa3BUTHE
PaKETHOM TEXHUKHU.

3a OCHOBY B3SThI PabOThl B 3TOH OTPAcid OCHOBHBIX HAY4HO H
MIPOMBINIICHHO PAa3BUTHIX CTpaH — AnHrmmu, @pannnm, Urammm, CLIA,
I'epmannu u CCCP.

KiiroueBble cioBa: lluonkoBckuii, I['epmaHusi, MupoBas HCTOPHS
pa3BuTHs OOINECTBCHHBIX IBIDKCHMM, oOIecTBeHHas poxs [UPI B
CTaHOBJICHUH OTEYECTBEHHOT'O PAKETOCTPOCHUSI.

Abstract. To assess the historical significance of K.E.Tsiolkovsky's
activities and his contribution to the formation of the social movement of
future space explorers and its brightest component, the GIRD laboratory, it
is necessary to analyze everything that determined the global development
of rocket technology in the 30s of the last century.

It is based on the work in this industry of the main scientific and
industrialized countries - England, France, Italy, the USA, Germany and the
USSR.

Keywords: Tsiolkovsky, Germany, the world history of the
development of social movements, the public role of GIRD in the formation
of domestic rocket engineering.

PAHHUE NCCJIEJOBAHIA B OBJIACTU PAKET 1 PAKETHOI'O
TOIIUVIMBA B UTAJINN
JI. Kpokko (CHIA) 1927-1935 rr.

HccrnenoBanust B 0067aCTH pakeTHON TEXHMKH I10 HAIIMM CBEICHUSM, B
Wtanuum npoBOOMIKCh HAa ypOBHE OTHENbHBIX (usndeckux sun. Camoii
sIpKkoi ¢urypoit 6611 renepan I'astano Aptypo Kpoxkko .

B mepuon ¢ 1927 roga mo 1935 roga nmpoBoauimchk paboTHI CBSI3aHHEIE C
npoOyieMoii BeIOOpa TOIUIMBA U1l PAaKkeT HAa TBEPJIOM TOIUIMBE, a TaKXKe
HCCIIEJOBAaHUE PAKETHBIX ABHIATENIC Ha JBYXKOMIIOHEHTHOM TOIUIHBE.
[MpakTHyeckne MPOEKTHl B 00JIACTH PAaKETOCTPOCHUs B yKAa3aHHBIH MEpHOA
He OBbUIN peaTn30BaHBlI.

B ykazaHHBI TepHOJ B HUTAIBIHCKOM OOIIECTBE OTCYTCTBOBaia
LIeJICHANpaBlIeHHass TOCylapCTBEHHas IMOJUTHKA, a TaKke He ObUIo
OOIIECTBEHHBIX OpraHU3allui, padOTAIONMX B OOJIACTH MOMYJSPU3AIUN U
IIponaraf/ibl paKeTHOW TEXHUKHU U UIel KOCMOHABTHKH.

ACTPOHOMMYECKUE NCCIEAOBAHUA EPUTAHCKOI'O
MEXIIJIAHETHOI'O OBIIIECTBA
X.E. Pocc ( Aarmmst) 1937-1938 1.

Bpuranckoe MeXmiaHeTHOe OOINECTBO OBUIO OCHOBAaHO HH)KEHEPOM
@umunmom  E. Knmuropom B oktsiope 1933r. B Jluepmyse. OOmecTBo
n3gaBano kypHan (JDxopHan bputHin wuHTEepmiaHeTapu cecaWTH) |
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OroIeTeHb, B KOTOPBIX ITyONMKOBAINCh JIEKOMM UM CTaThbH IS
CTHMYJHMPOBAaHUSA COOTBETCTBYIONIMX WHTEepecoB. Bckope OO6mecTBo
proOpPeEN0 MEXITYHAPOIHBIH XapakTep (XOTs ero ducio a0 1945 roma He
mpeBpimano 100 dwenoBek), MpHUBICKas TaKWX M3BECTHBIX YYEHBIX —
MMHOHEPOB B 3Toi obmacth, kak ['Bumo Ilmpke (ABctpust), Pobep DcHo-
Hensrpu ( ®Ppanmus), . Ogsapa [enapeit (CLIA), S.U. Ilepensman u
H.A. Piaun (CCCP).

OpHako MPaKTUYECKON pealn3alid MPOEKTOB CTPOUTENIBCTBA PAKeT
Bpuranckoe MexmiaHeTHOe OOIIECTBO HE peaan30Bajo, B CBA3M C
OTCYTCTBUEM TEOPETUUECKOH M MPAKTHYECKOW 0a3bl, a TakKe OTCYTCTBHS
LIeJICHANPaBIeHHON MPOTrpaMMBbl NPONaraHabl ¥ MOMYJISIpU3alil paKeTHOM
TEXHUKU.

TEOPUTHUYECKUE U OKCITEPUMEHTAJIBHBIE PABOTHI
BO ®PAHIIMHN 1O MHOT'OCTYIIEHYATbHIM PAKETAM
JI. Jambnan (®pannus) 1930-1939 rr.

Tak xe kak B MWranum mnpaktuueckue paboTel B 00JacTH
PaKeTOCTPOCHHS OTPaHMYWINCH CO3JAHHEM TBEPJAOTOIUIMBHBIX DPAKET, C
rIyOOKOH  TEOpEeTHYeCKOW W aHAIWTHUYECKOW CHCTEMOW  aHamm3a
MIPOUCXOAIINX TPOIECCOB TOPEHUs. YKa3aHHbIE PabOTHI MPOBOAWINCH
UCKJIIOYNTENbHO 1o uHHiuatuBe JI. JlamOmaHa, ©pH  OTCYTCTBHH
MOJJEP)KKH  CO  CTOPOHBI  TOCyIAapcTBA W KBAJH(UIIMPOBAHHBIX
CHELHATIICTOB.

B te xe ronsr Po66ep Ocno-IlensTpu, BMecTe ¢ npy3paMH MOHTEHEM U
CeBaneM CTPOWT J>KHUIKOCTHOM pAaKeTHBI JBHWraTeNib B JIOMAIllHEH
naboparopuu B ropojie bynons-ctop-CeH.

K coxanenuro yxasaHHbIe paOOTBHl MPOMBIIUIEHHOCTHIO BOCTPEOOBAHEI
He ObUTH, B OOIIECTBE CUCTEMHO HE KYJbTHBHPOBAJNCH U HE Pa3BUBANNCH
HJEU PAaKETOCTPOCHHS U OCBOCHHUS KOCMOCA.

PAHHUM EPUO/ JAEATEJIbBHOCTU AMEPUKAHCKOI'O
PAKETHOI'O OBIIIECTBA
I'.D. Ienapeit, (CIIA) 1930-1938 rr.

B wuione 1930 roma Beimen «buwunoTeHb  AMEPHUKaHCKOTO
MEXIUTaHETHOTo oOmecTBa». OH CTal HAadyaJloM pealn3alliy MPOrpaMMbl
OOmiecTBa MO YCKOpEHHIO pa3paboTku pakeT. [lepBbIii ycHemHbIi 3amyck
paKkeTsl Ha >KMJKOM TOIUIMBE ObUT mpom3BeneH Oim3 Maccauycerca
PoGeprom X.Tommapmom 16 mapra 1926 roma. Chyctst cemp JieT Ha
HCIIBITATEILHOM Mojurone B Mapuu-napke (Creiiten-Aiinenn, Hpro-Mopk)
14 mas 1933 roma beprapnom Cmurtom, OblTa 3amymieHa pakera. Vznenue
TOCJIe ABYX CEKYH/I TIOJIeTa, TOCTUTHYB BBICOTHI 76,2 METpa B30PBAJIOCH.

Hano ornath mopKHOE aMepuKaHIaM, OHM OBUIM TIEPBBIMH, KTO HE
TOJIBKO OCYIIECTBHJI IEPBBIC YCIEUTHBIE MyCKH XKUAKOCTHBIX PaKeT, HO U
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MEPBBIM KTO HCIIONB30BAI JKHUAKOCTHBIE DPAKETHI JUII KOMMEPUYECKHX
myckoB. 2 ¢eBpaist 1935 rona B paiione o3epa ['pHHBYZ COCTOSIICS TTEPBHIi
3allyCK  «IIOYTOBOM  pakeTv», MNPOGUHAHCUPOBAHHBIN OPYKINHCKAM
¢umatenucrom @.B. Kecnmepom. OmHa W3 OBYX pakeT MOCTUTIA LENH U
momaga B COCEAHWHM INTaT, NPHIAaB TAaKUM 00pa3oM 3aKOHHOCTb
oHIMaTbHON TOYTOBOH OIUIATHI U CIICIHAIBHBIM «PAaKETHBIMY IITEMIICIIEM
Ha nucbMax. C SKOHOMUUECKOM TOUKHU 3PEHUS IPOEKT COCTOSICS.

OnHUM U3 JOCTOUHCTB (U B TO € BpeMsl HEIOCTaTKOM) AMEpUKaHCKOH
pakeTHOH IMporpamMMbl HECOMHEHHO SIBHJIOCH CO3/laHME KOHKYPEHTHOM B
9TON OTPACIM CPelbl, UTO HA HAYaJIbHOM 3Taleé HECOMHEHHO 3aTOPMO3MIIO
pasBUTHE, HO B THOCIEAYyIOUIEeM OJaroTBOPHO IOBIMSUIO HAa pPa3BHUTHE
KOCMHUYECKHX InporpamM. Ha nepBoHauanbHOM 3Tane ()MHAHCHPOBAHHE B
OCHOBHOM  MPOM3BOAWJIOCH YaCTHBIMH HHBECTOpaMH, IIpH BeChbMa
CKPOMHOM Y9acCTHH TOCyJapcTBa.

K Hemocratkam ciemyeT OTHECTH TIPaKTHYECKOE OTCYTCTBHE B
YKa3aHHBIN TEPHUO]] CHCTEMHOH paboThl IO MponaraHie W MOMyIpH3aIIN
PaKeTHOH TeXHUKH.

CTAHOBJIEHM I HEMELIKOI PAKETHO! ITPOI' PAMMBI
B IIPEJIBOEHHBIN TEPHO/]
I'.2. O6ept (I'epmanmst) 1923-1938 rr.

B mnagame 30-x romoB B I'epMaHMM B COOTBETCTBHH C HTOTaMH
Bepcansckoro  goroBopa, I'epmanus B  0OCTAaHOBKHM  CTpOKaMIIen
CEKPETHOCTH HAaYMHAET IMPOBOJHUTH PabOTHI B 00JACTH PaKETHOW TEXHUKH,
I7ie OJHY M3 KIIOYEBBIX posieil urpan kanutadH B.P. JlopuGeprep oH ObuI
HampaBjiIeH B OTAEN OaJUTMCTHUKH YHPABICHHS BOOPYKEHHH CYXOITyTHBIX
CUJI, KaK accucTeHT kamutaHa ¢on [opcrura. Dror oramen, kyxa B 1929
rogy Obula mepemaHa mpoOiieMa pa3BUTHS pakeT, Ha IEpBBIX MOpax
CTOJKHYJCA C MAaccod TPyHAHOCTEH, B  KOTOPBIX  IPEICTOSIIO
pa3duparbces. Hu mpoMBIIIICHHOCTh, HU TEXHUYECKHE yUeOHBIC 3aBEICHUS
HE YIeJSUTH POBHO HUKAKOTO BHUMAHHS H3YYCHHIO M CO3JAHHUIO MOIIHBIX
paker. CymiecTBOBaJM JHIIb OTHCIHbHBIE HW300peTaTeNd, KOTOpHIC
CTapaluch TOJYYUTh (PUHAHCOBYIO MOANUTKY; MX HOJAEPKUBAIN Ooee
WM MEHEe CIIOCOOHBIE CTOPOHHUKH.

B 1934 roma 23-nernemy Bepuepy ¢oH bpayHy, yuutenem KoToporo
66Ut I'. OGepT OBIT Bpy4YeH AWIIIOM, YTBEP)KIABIINH €T0 B YICHOM 3BaHUU
«aokrop ¢mnocopumy. Ha nummome crosumm moamnucu pexropa Oumrepa u
JiekaHa XOpHa, XOTsI HUKTO U3 HUX HUKOTJIAa HE BUJEN HU OJIHOW CTPOYKH M3
muccepranui. Takum 00pa3oM, TOKTOPCKYyto creneHb Bepuepy ¢on bpayny
MPUCBOMI (PAKTHIECKH PEeHXCBEp.

B 37101 cBsI3U CTOUT OTMETUTD, UTO C MPUXOJOM K Biactu A. I'uriepa,
MIPAaKTHYECKH BCE HAay4HbIE W OOIIECTBEHHbIE OOCY>K/IEHHS CBS3aHHBIE C
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pakeTHOM TemaTUKOM B I'epMaHMM, CTAaHOBATCA CEKpeTHbIMH. U3
MIATEHTHBIX OIOPO OT3BIBAIOTCS BCE MaTEPHAIbl TaK WIIM HHAYE CBSI3aHHBIC C
naHHOH Temoi. DakTudecku 000e 00CyKIeHNe B 00IIECTBE JAHHOW TEMBI
CTaHOBUTCS TAOYHPOBAHHBIM.
N3 NCTOPHU CO3AAHNMA ITEPBBIX COBETCKHNX
PAKET HA XXIJKOM TOIIVIMBE
®.A. Iaugep (CCCP) 1931-1933 rr.

Iepsorit ycnemsiit crapt pakersl [MIP/1-09 coctostnes 17 aBrycra

1933 rona, ¢ Haxabunckoro BoeHHO-HHXEHEPHOTO MTOJIUTOHA.
Becep momer 3amsm 18 cekynn. Ha Beicotre 400 MeTpoB pakera pes3ko
HM3MEHHWIIa HampaBieHue u ynana. «lIlepBas coBeTckas pakeTa Ha JKUIKOM
toruBe  mymieHa!  Jlews 17 aBrycta  HECOMHEHHO  SIBISeTCA
3HaMeHaTeNbHbIM JHeM B xku3HuW ['MIPJ/la u, HauuHas C 3TOro MOMEHTa,
COBETCKHE pakeThl JOJDKHBI jeraTh Haa CorozoM pecryOnuk». BoT yto
nucan C.I1. KoponeB B cTeHrasere, NoCBAIICHHON MyCKY.

3a HECKOJIBKO JIeT JI0 3TOr0 Cepbe3Has MpomaraHgucIckas paborta
co3nana ['IP/ly Gomnbimoif aBTOpuTET, U yXKe BecHOU 1932 roma ero ycumms
BCTPETWJIM TIOJIHOE TIOHMMaHHWE CO CTOPOHBI OpraHW3aToOpa HaydHO-
HCCIIEOBATENbCKUX pPaboT Mo mepeBoopykeHnio CoBeTckoil Apmud,
HayasnbHuka BoopyxeHud PKKA M.H. TyxaueBckoro, BHUAEBILErO B
pakeTax OCHOBY oOpyxus Oymymero. 3 wmapra 1932 roma cocTosuioch
3aceqanne PeBBoeHcoBeTa mocBsmeHHoe padoram ['MP/la m mpobiemam
PEaKTUBHOTO ABIKEHUS. BBUTO MPUHATO pelieHne co31aTh HayqHO-
HCCIIEAOBATENILCKUM MHCTUTYT IO PAaKeTHON TEXHMKE, a IO €ro CO3TaHUs
noanepxxats padotsl [P /1a.

IIpuemnuxom I'MPJloBckux Tpaauuuii B MockBe cTana cO3JaHHasl B
saBape 1934 rtoma PeakTuBHas Tpynma CTpaTocepHOTO KOMHUTETa
OcoaBuaxuma. I'pynmmy Bo3riaBmil KOHCTpYKTop M.A. Mepkyinos. B cocras
rpynmel - Bomumn  npodeccopa  B.II Berumnkun, — B.C. Creukus,
koHcTpyKTOpbl A.U. Ionapueiii, K.A. IlytunoB u apyrue. DTod rpymme
NIPUHAUICKUT MHPOBOE MPHOpUTETHOE aocTivkeHne: M.A. MepKyiaoBsIM
Opbuta paspaboraHa W 3amymieHa B Mae 1939 roma mepBas B HCTOpPHH
JIBYXCTyIIEHUaTass pakeTa, BTOpas CTyNeHb KOTOpoil paborama Ha
MIPSIMOTOYHOM BO3IyIITHO-PEAKTUBHOM JBHUratene. B HosOpe 1934 roma
co3maetrcs Pakernas rpynma npu XapbKOBCKOM aBHAITMOHHOM HHCTHTYTE.
Orta rpymma TpOeKTHPOBAJia PAKETHl, MPOBOIWIA ONBITHBIE ITyCKH
ITOPOXOBBIX PaKeT.

CrnenyeT OTMETHTH TO, 4TO ObLIO Mpucyie B padote ['MP/a:
DopMHPOBaHHE TOJIOKUTETFHOTO 00IIIECTBEHHOTO MHEHHS M OTHOIICHUS K
paboTtaM B 00J1aCTH PaKETOCTPOSHHS K KOCMOHABTHKH.
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IIpoBeneHne HaydHO-UCCIENOBATENBCKUX M  OMNBITHO-KOHCTPYKTOPCKHX
paboT 1Mo pa3IMIHBIM TEMaM.

ITpoBeneHne 3KCHEPHMEHTANbHBIX pPa0OT M MOMCK HOBBIX TEXHHYECKHX
peLIeHUH.

IMoaroToBka KagpoOB PaKETUYHKOB.

PaccmarpuBas 3Ty HCTOpHIO C MO3ULMU CETOAHSAIIHETO JIHS, MOXKHO
cenaTh 3aKIIOYEHUM, YTO TOrja, B jganekue 30-e rofpl, oOmEecTBOM ObLI
BBIOpaH MPaBWIbHBIA M PAllMOHATBHBINA MMOJIXO0J U J0Ka3aTeIbCTBOM 3TOMY
cinyxuT HAIII nepBbIif HCKyCCTBEHHBIN CITyTHUK 3€MJIH, 3allyCK KOTOPOTO
4 oxtsa6pst 1957 roma Obw1 Okl HeBO3MOXeH, Oe3 ['pynmer M3yuenums
PeaktusHoro J{puxenus (I'PJT).
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OCHOBHBIE OPTAHU3AIIMOHHO-TEXHUYECKHE
MEPOINPUATHUSA CUCTEMHOI'O IPOEKTUPOBAHUSA CETEM
U CUCTEM CIIYTHUKOBOW CBSI3U

THE MAIN ORGANIZATIONAL AND TECHNICAL MEASURES
OF THE SYSTEM DESIGN OF NETWORKS AND SATELLITE
COMMUNICATION SYSTEMS

AnHOTanmusi. PaccmMaTpuBaroTCS =~ TEPCIEKTUBHBIC  HAINPABICHHUS
CHCTEMHOT'O TPOCKTHPOBAHUS CITYTHHKOBBIX CHCTEM W CETeH CBS3M.
OOcyxmaroTcss OCHOBHBIC 0a30BBIE HAIPaBICHHS PabOT Ha BCEX ATamax
CHCTEMHOT'O TPOCKTHPOBAHUS CITyTHHKOBBIX CHCTEM W CETeH CBS3H.
AKTyanpbHOCTh pabOTBl 00yCJIOBJI€HA 3HAYUMOCTBIO IPEAJIOKEHHBIX
MEPONPHUATHA  CHCTEMHOIO OPOCKTHPOBAaHUS ~ MPU  pa3paboTke
MEPCIICKTUBHBIX CITYTHUKOBBIX CHCTEM U CETEH CBS3H.

KiiroueBble ¢JIOBa: CIIyTHHKOBAs CBSI3b, CIIyTHUKOBBIC CHCTEMbI CBSI3H
M BEIIaHWS, CIIYTHUK-PETPAHCISATOP, TEXHHYECKAE XapPaKTCPUCTHUKH,
CHCTEMHBIN MPOEKT, TEXHUUECKOE 3a/laHue, 3€MHOW CETMEHT, OpOUTATIHHBIN
CETrMEHT.

Abstract. The work is devoted to promising areas of system design of
satellite systems and communication networks, reveals the main basic areas
of work at all stages of system design of satellite systems and
communication networks. The relevance of the work is due to the
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significance of the proposed system design measures in the development of
promising satellite systems and communication networks.

Keywords: satellite communication, satellite communication and
broadcasting systems, repeater satellite, technical characteristics, system
design, terms of reference, earth segment, orbital segment.

OPI'AHU3ALINSA PABOT CUCTEMHOI'O
MNPOEKTUPOBAHMUS CCC

Pabotel o cucremHomy npoektupoBanuio CCC pensTcs Ha TpU dTana

[1-3]:
—noaroroBka CII;
— peanuzanus CII;

— 3aBepuienue CII.

1. HoaroroBka Kk cucremHomy mnpoekruposanuw CCC. Dran
MOATOTOBKA K  CHCTEMHOMY  IIPOGKTHPOBAHHUIO  3aKJIIOYaeTCs B
MIOCJIEI0BATEILHOM BBIIIOJHEHUH CIEAYIOLMX Meponpusituid [1-3]:

1) ITocTaHoBKa 3a/1a4 Ha CHCTEMHOE POEKTHPOBAHKE, KOTOPask BKIIIOYACT B
cebs:

2) ®opMupOBaHHE KOMaHIbI HCIIOJHUTENEH MIpeycMaTpUBaeT

3) Ilonbop opranu3anuii-cCOUCIIONHUTENEH Ha KOHKYPCHON OCHOBE:

4) IlocraHoBKa 33124 COMCIIOJHUTEISIM BKIIIOYAET B ceOsl:

2. Peaqmzanma  cucremHoro  mpoektupoBanuss CCC. Oran
ocymiecTBieHUs1 cucteMHoro mnpoekTtupoBanuss CCC Bkioyaer B cels
caenyrouie Mmeponpusitus [1-3]:

1) [IpoextupoBanue CCC B menom.
2) [Hedparmentamms  (muddepermmpoBanne) CCC  u  crynmeHYaToe
npoektupoBanne CY mnpoucxomar cBepxy BHHM3 [3] M 3akimoyaroTcs B
CIIEYIOLIEM:
3) KoMIiulekcupoBaHHEe TPOUCXOIUT CHH3Y-BBEPX M 3aKIIOYaeTCSd B
MIO3TAITHOM OOBEANHEHUHN PE3yJITATOB CUCTEMHOTO NMPOSKTUPOBAHNUS

3.3aBepmienne cucremHoro mnpoexktupoBanus CCC. Oran
3aBepiieHHst cucteMHoro mnpoektupoBanus CCC BkmogaeTr B cels
caenytomre Mmeponpusitus [1-3]:
1) Bammpanms (arrecrarust) CII rpymnmoii skciepToB.
2) Vrounenne ocHOBHBIX TX CCC Ha OCHOBaHMM pe3yJbTaTOB
BepUHUKALIH.
3) IocraHoBKa 3a1a4 Ha CIEAYIOIIYIO CTAAMIO pa3pabOTKM M CO3aHUS
CCC — craguio MaTEMaTHYECKOT0 MOJEIUPOBAHMUS.

TEXHUYECKUE MEPOIIPUATHSA CII

[Mepeuens Texanueckux meponpusatuii CI1 Bkitouaer B cedsi:

1. YacTOTHO-NOJISIPH3aIMOHHOE TITAHUPOBAHHUE.
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2. 3amanue opOUTATEHON CTPYKTYPHI.

3. ®opmMupoBanue 00001meHHOT0 TpoekTHOTO 06mka CCC:

3.1. 3amanne ocHOBHBIX Xapaktepuctuk CCC;

3.2. Onpexnenenre NPOTOKOIOB Nepeaadn HHPOPMAIINH;

3.3. 3amanne OCHOBHBIX TpeOoBaHMI K KadecTBY HHpopmarnu [4];

3.4. Onpenencrane TX 000pyIOBaHS CBS3H;

3.5. Ompenenenne ocHOBHBIX TX KOCMHYECKUX armaparos;

3.6. Onpegnenennie ocHOBHBIX TX Ha3eMHOTO KOMIUIEKCOB yrpaBieHus [4];
3.7. Ompenenenurie ocCHOBHBIX TX KOMIUIEKCOB MpHEMa-Nepeaayn eaeBoi
nHdopmannu [4];

3.8. Onpenenenne ocHOBHBIX TX CpenCcTB BBIBECHUS;

3.9. TexHUKO-3KOHOMHUYECKOe 0O0CHOBaHMUE.

Baxnemmii BOmpoc, KOTOPHIA HEOOXOIUMO PEHINTh HMpU pa3paboTKe
KOMIUIEKCHOTO TpoekTa pazButusa CCC — BBIOOp ONTHMAIbHOTO BapHaHTa
€e apXUTEKTypbl. FIMCHHO OT BBIOpAaHHOTO BapuaHTa 3TOW APXUTEKTYPEI
3aBUCHT M CXEMa IIOCTPOCHUS CETH.

[Mpumeuanue: kak mpasuio, okono 70% crommocTn paboT 3amaetcs
CMETOH Ha CTaguM CHCTEMHOTO IIPOCKTUPOBAHHSI M  IO3TOMY
npoOieMaTHyHO Ha OoJyiee MMO3MHHMX dTamax BEpHYTbCS Ha3alg M BCe
nepesenaTh.
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2. )Ku3HeHHbII LUK u (azsr MIPOEKTA. —
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=2604.
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65.

149



YK 551.59:629.78
eLIBRARY.RU: §89.57.25
Mosoauos K.A.
Molodtsov K.A.
Kapeaun A.B.
Karelin A.V.
JIOKTOP (hPU3UKO-MATEMATHICCKUX HAYK
Ky3sbmun 10.A.
Kuzmin Yu.A.
KaHIUIAT TCXHUIECKUX HAYK
AO «[IH1Mmam»
r. Koponés

MHUKPOBOJIHOBASA PAJUOMETPHUA U3 KOCMOCA KAK
CIIOCOb MOHUTOPUHTI' A TPUPOAHBIX U TEXHOI'EHHBIX
KATACTPO®

MICROWAVE RADIOMETRY FROM SPACE FOR NATURAL
AND MAN-MADE DISASTERS MONITORING

AHHOTAIMSL. [pencraBneHo KpaTKoe OITHCaHUE MeTo/a
AUCTAHOUOHHOI'0  30HAMPOBAHUA TMPCABECTHUKOB 3eMJ'IeTpHC€HI/II‘/II u3
KOCMOCa, pPa3BUTOTO HA OCHOBE MOJICKYIISIPHO-KHHETHUECCKONH TEOPUH
KOHJICHCAlIUM B aTMocdepe U ToKa3aHa BO3MOXKHOCTH €r0 INPHUMEHEHHs B
3ajayax OOHApYKEHHS DPAJUOAKTHUBHBIX 3arps3HEHHH M KPaTKOCPOYHBIX
NPEIBECTHUKOB 3EMIICTPSACCHUH Ha IUATGOpPME MabIX KOCMHYECKUX
anmnapaToB, CO3IaHHBIX 110 IPUHIHMITY «armnapaT-npuoop.

Abstract. A brief description of the remote sensing earthquake
precursor method from space based on molecular-kinetic condensation
theory in the atmosphere is considered and the possibility of its application
in the detection radioactive contamination short-term earthquake precursor
on the small spacecraft bus created on the "spacecraft-instrument” principle
is discussed.

CBoeBpeMEeHHOE OOHApy)X€HHE IPH3HAKOB M  IPOTHO3UPOBAHHE
NIPUOIMKEHUS] YPE3BBIYAHHBIX CHTYallMii KOCMHYECKOT0, HMPHUPOJHOTO H
TEXHOT€HHOTO TPOUCXOXJICHHUS BO3MOXKHO Ha OCHOBE MOHHTOpPHHTa U3
kocMmoca. Ilpu pemeHMM 3amad  IPOTHO3UPOBAHMSA yrpo3  0CoOyro
3HAQYUMOCTh HMMEET HEIPEPHIBHBI MOHUTOPHHI W KOMILJIEKCHBIH aHAIH3
rapaMeTpoB  Pa3HOOOpPA3HBIX AHOMAIBHBIX TI'eO(U3MUECKHX SIBICHHH,
KOTOpBIE MpEIIECTBYIOT BO3HHUKHOBEHHIO CTHXMHHBIX O€ACTBHHA H
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Ype3BbIYANHBIX CHUTyallMil TEXHOIE€HHOI'O XapakTepa. YCTaHOBJIEHO, YTO
TaKde AaHOMAaJbHBIC SIBICHUS (TIPEIBECTHHKH) MMEIOT MECTO B
MarauTocdepe, nonochepe, armocthepe u aurochepe 3eMiH, MOTYT OBITH
3a()UKCUPOBAaHBI, W3MEPEHBI M HCIIOJIB30BAaHBl Al TIPOTHO3a MECTa,
BPEMEHH U CHIIBI (MacIITada) 4pe3BEIYaiftHOTO COOBITHS.

OmHMMH W3 caMBIX TpPYZHO TNPENCKa3yeMbIX M Pa3pyLIUTEIbHBIX
MIPUPOJTHBIX KAaTaKJIM3MOB SIBJISIFOTCS 3eMJIETPACEHUSI. MeXy TEXHOTEHHBIM
palvoaKTHBHBIM 3arps3HEHHEM M 3eMIICTPSICCHHEM CYIIECTBYIOT oOIne
(u3nYecKre MPOLECCH, IPOXOASIINE B IIPU3EMHBIX CIIOSX atMochepsl. U B
TOM, U B JIpyIOM CiIydae MMeeT MECTO MOHM3allUs BO3AyXa B pe3ylbTare
U3JIyYeHHs] PaJUOaKTUBHBIX JJIEMEHTOB, BCIIEACTBHE 4YEro IPOMCXOAUT
Moju(dUKalMs Tra30BOr0 cocTaBa W 00pa3yrOTCsl 3apsDKEHHBIE LIEHTPBI
KOHJCHCAllUH, a TakkKe Oojee CIIOKHBIE MOJEKYJSIPHBIC CTPYKTYpHI —
HEWTpaNbHBIE KJIACTEPBl, HAJMYHE KOTOPBIX IPHBOAUT K HM3MEHEHHIO
TEPMOJMHAMUYECKIX XapaKTEePUCTUK aTMoc(epsl B paiione
PanvoaKTHBHOTO 3arps3HEHNS.

B psape wnaOmoneHwil mepen 3emieTpsceHHEM ObUIO OOHApyXEHO
BBIJICTICHNE PAJHOaKTUBHOTO Tra3a pajoHa-222 ® pe3Koe MaJeHue
BnaxkHocTd [1]. OmmcaHue CyIIECTBEHHBIX H3MEHEHHH BIaXHOCTH B
MIPU3EMHOM CJIO€ JIOMYyCKAaeT TEeOpeTHYeCKoe ONHCAaHWE C MO3UIHU
MOJIEKYJISIPHO-KMHETHYECKON TeOpUH KOHJeHcauu [2-4].

Haubonee 3ppekTHBHO mpoIecC KOHACHCAIIMN BO BIaKHOW MPU3EMHOM
atMocepe HAET MO CIEAYIOLIEMY MEXaHU3MY: BCJICJICTBHE BBICOKOIL
KOHLEHTPAllMM TapoB BOJBl 00pa3oBaHHE Karedb CHadaja HIeT B
pe3ynbTaTe accolMalMy HEHTPaJIbHBIX MOJIEKYJ, 3aTeéM K HHM CO
CKOPOCTBIO  TIOJIIPU3AIIMOHHOTO  3axBaTa IIPUCOCIWHSIOTCS  HOHHBIC
KJIacTepsl, 00pa3oBaBIIMECS B PE3yibTaTe IUIA3MOXUMHYECKHX PEaKIHH,
Pa3sBHBAIOIINXCS  TOJ]  BO3AEHCTBHEM  BHENIHETO  HOHU3UPYIOLIETO
W3JIy4eHHs; 3TO, B CBOIO O4YEpenb, NMPHUBOIUT K 3aTPyAHEHUIO OTPHIBA
MOJIEKYZT BOJBI OT 3apsHKCHHBIX Kallelb BCJEJICTBHE Oojiee BBICOKOMH
SHEPIUU CBSA3M U YCKOPEHHUIO MX yAaJeHHsA 3 00beMa IOJ BO3IEeHCTBHEM
aTMOC(EPHOro IEKTPUUECKOTO MO

KonnuecTBeHHBIM TOKa3aTeleM BJIMSHUS BHEIIHHUX BO3ICHCTBUI
HaKaHyHE 3eMJICTPSICEHUS Ha TePMOANHAMHYECKHE MapaMeTpsl aTMochepsl
ABJISIETCS TIONPaBKa K XMMHYECKOMY IMOTEHIMAIy BOABI B atMocthepe AU
[2-4]. BenmuuuHa nompaBKM K YCPEAHEHHOMY XHMHUYECKOMY MOTEHIHAIY
1apoB BOABI B aTMoc(epe Mo JaHHBIM METEOHAOJIOJICHHH, U3MepsieMas B
JIEKTPOH-BOJIBTAX (3B), MokeT olieHnBarthes mmo ¢popmyie [2]:

10 2 100
AU = 5,8-107°(20T, + 5463) In (),
rne T, — Temmeparypa Bo3myxa, °C;
H — oTHOCHUTEIbHAS BIAXKHOCTD, %0.
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AHOManuu B CKadkax IMONPAaBKU XUMHYECKOTO MOTCHIIMATA TTAPOB BOJBI
MOXHO OOHapyXuBaTb ¢ OOpTa COBPEMEHHBIX METEOPOIOTHIECKUX
CIYTHUKOB C MOMOIIBI0 MHKPOBOJHOBBIX TEMIIEPATYPHO-BIAXHOCTHBIX
30HIMPOBIINKOB.

Jnst  opraHm3aniy ~ MOHHTOPHHTAa  IPOCTPaHCTBEHHO-BPEMEHHOM
JVWHAMHUKNA ~ TEMIIEPaTyPHO-BIXXHOCTHBIX  MpoQuiaed  NepCHeKTUBHO
UCIIONIb30BaTh ~ OPOUTAJBHYIO  IPYNIHMPOBKY  MalbIX  KOCMHYECKHX
anmaparoB (KA), ocnamennsix CBY-pagnomerpamu. Taxue mansie KA
MOTYT OBITH OPraHW30BaHBI 110 MPHUHIMITY "anmapaT-npuoop".

Wndopmanus, xoropas Oynaer mosydarscs ¢ mnepcrekTuBHbIX CBY-
KOMILICKCOB, YCTaHaBIMBAEMbIX Ha KocMuYecku cucremax JI33 moxer
OBITh HCIIOJIB30BaHA MJISI PEIICHMs 3aJad MOHUTOPHHIA YpPE3BbIYAHBIX
curyammid. OJHaKo, B HAcTOAIIee BpeMs INPH KOHTPOJIE W IPOTHO3E
Ype3BBIYANHBIX CHUTyalluid JaHHBle HaOmogennid B CBY-gmamazone
NPUMEHAIOTCS HE B TIOJHOM  00BEMe,  BCIEACTBHE  HH3KOTO
mpocTpaHcTBeHHOTO paspemenns (16-150 kM) cymectByromeir CBY-
ammapatypel. TakuM  00pa3oM, pa3BHTHE KOCMHYECKHX  CHCTEM
MOHHUTOPHHTA YPE3BBIYANHBIX CHUTyallMd CBA3aHO C CO3JaHHEM HOBOTO
mokoJieHus IeneBoi ammapatypsl /[33 B CBU-muamazone cmektpa ¢
BBICOKUM NIPOCTPAaHCTBEHHBIM pasperneHueM 1-3 kv [3-4].
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SATPABHEHUSA NIOBEPXHOCTU KOCMHUYECKHUX
AIIMTAPATOB JJIMTEJIBHOI'O NPEBBIBAHHUA B KOCMOCE
N KOCMHUYECKOI'O MYCOPA XUMHNYECKNMHU
N BUOJIOI'MYECKUMU MATEPUAJIAMU,

KAK IIPEAITIOCBIVIKH HAPYHIEHUS 9KOJIOI'NA 3EMJIN

CONTAMINATION OF THE SURFACE OF SPACECRAFT WITH
LONG-TERM STAY IN SPACE AND SPACE DEBRIS BY
CHEMICAL AND BIOLOGICAL MATERIALS, AS
PREREQUISITES FOR THE VIOLATION OF THE EARTH'S
ECOLOGY

[pu uccnemoBannm cBoicTB KocMuieckoro Mmycopa (KM) omnpeneneHro,
YTO  3arps3HEHHsA  IIOBEPXHOCTH  KocMmHueckux  ammapatoB  (KA)
JUINTENIFHOTO MpPeOBIBaHUS B KOCMOCE XMMHYECKUMH U OHMOJIOTHYECKUMU
MaTepHajlaMH SIBIAETCS MPEANOCHUIKOW K HApyHIICHHIO 3KOJOTMH 3EeMIIH.
ITpu monanannu B atMochepy 3eMIIH 3TH MaTepUalbl MOTYT NPEICTABIATH
peanpHyI0 OmacHOCTh s Onochepsl. Buemmnsas mosepxHocTs KA, KM,
ABISIETCS ~ HAaKONMTENEM KOMETHOTO ¥ MEK3BE3IHOTO  BEIIEeCTBA..
Iomagaromue Ha HMX TOBEPXHOCTh KOCMHUYECKHE YaCTUIBI MOTYT
coJiep)KaTh OMOT€HHOE BEIIECTBO BHE3EMHOTO IIPOUCXOXKICHHUSI.

KuroueBnie ciioBa:

KOCMHMYECKHI  ammapaT, KOCMUYECKHH Mycop, MHKPOOPTraHHU3M,
NOHOC(EPHBIH NPT, MUKPOOHOJIOTHYECKast OIACHOCTb.
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When studying the properties of space debris, it was determined that
contamination of the surface of spacecraft for long stays in space with
chemical and biological materials is a prerequisite for disruption of the
Earth's ecology. If these materials enter the Earth's atmosphere, they can
pose a real danger to the biosphere.

The outer surface of the spacecraft, as space debris, is a reservoir of
cometary and interstellar matter. Space particles falling on the surface may
contain biogenic matter of extraterrestrial origin.

Keywords: spacecraft, space debris, inspection, ionospheric lifting,
microbiological hazard.

B Hacrosmee Bpems kocmuueckas gestensHocTh (KI[) Bemymux
TOCYAapCTB HAaXxOOUTCS B CTaAWM AaKTUBHOTO OCBOGHHE KocMoca
MHOTOCITy THUKOBBIMH I'PYIIITHPOBKAMH.

3HAUNTEIHHOE YBEIMYCHHUE KOJIMYECTBA KOCMHYECKHX OOBEKTOB B
oKkoo3eMHOM KocmuueckoM mpoctpaHctBe (OKII), wu  oOwvexramm
KM comnpoBoxaaeTcst MOSBICHHEM COITYTCTBYIOIINX IPOOIIEM.

[Ipobnema mpenoTBpamenus TexHoreHHoro 3acopenus OKII mpmsHana
MEXAYHapOJHOH, TaK, KakK SBISIETCS BaKHBIM (DaKTOpOM oOecHeueHus
JIOJITOBPEMEHHON yCTOMYMBOCTH KocMmuueckol aearenbHoctd (KI) u
paccmatpuBaercs Ha ypoBHe Komurera OOH mo xocmocy u ero Hayuno-
TexHuyeckoro u  IOpunmueckoro  moxkomureToB.  Iloaroromnex
MEXJyHapOAHBIH JOKYMEHT C PpEKOMEHJAlMAMH 110 HaIpaBICHUAM
pemeHust 3toil npoOsiembl «PykoBomsmine npuHnunel Komurera ...» u
«PykoBopsmue mpuHIUIEI obecriedeHus ...» [1, 2].

HccnenoBanne GU3NKO-XMMUYECKUX M OMOXUMHYIECKHX MPOLIECCOB HA
noBepxHocTd KA nnurensHoro HaxoxxaeHuss B kocmoce M KM, kak
TIPEATIOCHIIKM K OITACHBIM ITOCJIEJICTBUSIM TIPH BO3BpAIICHWH Ha 3EeMIIIO,
BKJIIOYaE€T MOJICJIMPOBAHNE PaJUAllMOHHBIX MOTOKOB. JKecTkue yciIoBUS
OKII, ¢u3nko-XxMMHYECKHe TPOLECCH U paJHuaIllMOHHOE BO3ICHCTBHE Ha
KA yuutsIBaroTcs B HaTeHTax Ha H300peTeHHe KOCMUYIECKHX TOCYIapCTB!
a) a1eMeHThl KA M3roToBJISIOT U3 MaTepHajoB CO CBOMCTBOM CyOIMMalnnu
10/ BO3ACHCTBUEM YyKa3aHHBIX (akTopoB. IIpy 3TOM CO3HAIOT YCIOBUS
YCKOPEHHOH CyOnuMManuu, ynaisis 3alluTHYIO IUICHKY ¢ 3JeMeHTOB KA
n/wnn HarpeBas ux. [loTepro Macchl 3JIeMEHTOB OOECTIEYNBAIOT B IOPSIKE,
HE JIOITyCKAroIeM 00pa3oBaHus 00JIOMKOB [3].

0) cucremMa M METOJ HCIAPEHUs] KOCMHUYECKOTO Mycopa B KOCMOCE.
Cucrema Bkmodaer B cebst koprmyc KA, OCHOBHOH CONHEUYHBIH
KOHLIEHTPATOP, U1 (POKYCHPOBAaHUS COTHEYHOTO ITOTOKa [4].

CnenaHo OTKpBITHE O JOCTMKEHUHM 3€MHBIMH MUKPOOPTaHHU3MaMH

MIOBEPXHOCTH MEXIyHapOJHON KOCMHYECKOW cTaHIuH («HMOHOCHEPHBIH
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mudT»). B MenKomucepcHOM ocagke Ha BBIABICHBI YAaCTHIIBI BEIIECTBA
KOCMHYECKOTO TPOUCXOXKICHUSA (KOCMHYECKOH IIBUIM, YACTHI[ IIOTOKOB
KOMETHBIX XBOCTOB ITOTOKOB M MeTeopouaHoro Bemectsa). Jmst KA OKII
SIBIISICTCA OMOXWMHYECKH aKTHBHOHM Cpenod M 3TO HEOOXOINMO YIHTHIBAThH
pu npoekTupoBaHul KA.
OM3UKO-XUMHUUECKHE W OMOJOTHYECKHE IPOILECCH HA ITOBEPXHOCTH

KA npnutensHoro Haxoxnenuss B OKIl npuBogsT K 3arpsi3HEHUIO
MaTepualiaMH, KOTOpbIE SBISIOTCA  CyObekTamMu  omacHoctd. [lo
BO3BPAICHHUIO Ha 3eMJIIO MOMAJaHUE TAKUX MATCPUATIOB B aTMOC(epy MU
HA MOBEPXHOCTh 3eMJIH MPECTABISICT OMACHOCTD I OMOC(EPHI.

VYceroituuBoe paszsutue KJ[ BriIrouaer pelieHue 3aJaddl TEXHOTEHHOIO
3acopenust OKII u npenoTBparieHus 3arpsi3sHeHuss aTMochepbl 3eMI, 4TO
SIBIISICTCS YCIIOBUEM Pa3pabOTKH TEXHOJIOTHICCKUX BO3MOXKHOCTEH 3aIUTHI
o6uocdeps! 3emMil ¢ y4eToM MHOTO(AKTOPHOTO HETaTHBHOTO BO3ACHUCTBHS
OKII.

Jlureparypa
1. «PykoBoasmue npuHIHIE KoMuTeTa 10 MCHIOIBE30BaHNI0 KOCMHYECKOTO
MPOCTPAaHCTBA B MHPHBIX LEJISAX MO INPEIYNpPEeKICHUI0 00pa3oBaHUs
KOCMHYECKOTro Mycopa» A/62/20.
2. «PykoBoasmue NpUHIMIE 00ecTIeYeHUsI AONTOCPOYHON YCTOHUYHMBOCTU
KOCMHYECKOH aedrenbHocTH KoMuTeTa Mo MCHOIb30BaHUIO0 KOCMHUYECKOTO
IIPOCTpaHCTBA B MUPHBIX Iensix», OOH, Bena, 2021 roz.
3. IMarent Ne RU 2698608, P®, «Criocob orpaHWYeHHs1 CpOKa MACCHBHOTO
CYIIECTBOBAHMS 3JIEMEHTOB KOCMHMYECKOTO armapara B OKOJO3€MHOM
KOCMHYECKOM IPOCTPAHCTBE M YCTPONUCTBO ISl €70 OCYIIECTBICHUS Y.
4. TTatrent Ne US11492150 (B1), CIIA, «Cuctrema u cmoco0® uist
HCTIApEHHsT KOCMHUYECKOTO Mycopa B KOCMOCE».
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_ Cexuus 8
«K.9. IMOJKOBCKHNHA U TPOBJIEMbI KOCMHUYECKOT' O
IMPOU3BOJICTBA»

VK 621.454.2
eLIBRARY.RU: §9.25.25
TFanun U.A.
Ganin LA.
JUPEKTOpP — TIaBHBIN KOHCTPYKTOP
[MpuBomkckoro dpumana AO HITO «29nepromarn»
r. Camapa
Komnakos B.B.
Koshlakov V.V.
JOKTOp TEXHHYECKUX HayK, podeccop
TeHEPAILHBIN AUPEKTOP
AO I'HI] «entp Kenapimar»
r. Mocksa
Buxy.os J1.H.
Vikulov D.I.
UH)KEHep — KOHCTPYKTOP 2 KaTeropuu
[MpuBomkckoro dpummana AO HITO «29nepromarnn»
r. Camapa

HIPOBJIEMbBI BHEJAPEHUSA JTASEPHOI'O 3AXKUT'ATEJIBHOI'O
YCTPOUCTBA B KAMEPY J1194-000 IBUTATEJIEM 14/121, 14]122

PROBLEMS OF IMPLEMENTING A LASER
IGNITION DEVICE INTO THE CHAMBER D194-000 OF THE
ENGINES 14D21, 14D22

AnHoTranusa. IlpeacraBneHsl SKCHEpUMEHTAJIbHBIE HCCIEAOBAHUS
Iporiecca BHEIPEHHUS JIa3epHOTO 3a)KUTATEIBHOTO YCTPOICTBa B Kamepy
J194-000 nmurareneit 14J121, 14]122, B xolle¢ KOTOPBIX OBUIM PEIICHBI
npoOieMbl  CTa0WIM3AIMM  MPOIlecCa BOCIUIAMEHEHHSI KOMITOHEHTOB
TOIUIMBA  JKUJIKMM  KUCJIOPOJ +  KEPOCMH MyTeM  pPa3InYHbIX
KOHCTPYKLMOHHBIX U3MEHEHUH.

KiiloueBble  cj10Ba:  UCCIENOBaHMS, JIa3epHOE  3aKUraTelIbHOE
ycrpoiictBo, gsuratenu 141121 wu  14/122, xkamepa J[194-000,
HU3KoIepenaaas popcyHka, Oainac.
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Abstract. Experimental studies of the process of introducing a laser
ignition device into the D194-000 chamber of engines 14D21, 14D22 are
presented, during which the problems of stabilizing the ignition process of
liquid oxygen + kerosene fuel components through various design changes
were solved.

Keywords: study, laser ignition device, engines 14D21 and 14D22,
chamber D194-000, low drop nozzle, bypass.

OKCNepUMEHTAJIbHBIE HCCIENOBAaHHUSA IO JIa3€PHOMY  3aXKUTaHMIO
KOMIIOHEHTOB TOIUIMBA, KOTOpBIE 3aKJIIOYANCh B CO3JaHUM B IOJOCTU
KaMepbl CTOPaHUsl [IPH 110J1aue KOMIIOHEHTOB TOIIMBA ONTHYECKOT0 MPO0os
¢ 06pa3soBaHHEM IUIA3MEHHOIO CryCTKa ¢ TemmepaTypoi mopsiika 10° K,
osutn iposeneHsl B [THIL ®I'VIT “Lentp Kemgpima” B8 2002...2011 romax
[1...3]. Pesympratel 3THX pabOT manu BO3MOXKHOCTH IOHTH Aajiblle U
HayaTh 3Tansl OTPaOOTKM BOCIUIAMEHEHHMS TOIUIMBA C MOMOIIBIO JIA3EPHOTO
3aKUraTenbHOro ycrpoiictea (JI3Y) B MOAENmBHBIX ra3zoreHepaTopax u
Kamepax.

Jnst mpoBeneHMsT MEpBOTO 3Tama paboT Obula BHIOpaHA MMEBIIASCS B
HITO DHepromari CTEH/IOBas cOopHO-pa3dopHas MoOIeTTbHAs
ra3oreHepaTopHas yCTaHOBKa, paboTaBIIas Ha TOIUIMBE Ta3000pa3HBII
KHUCJIOPOA + KEPOCHH C FOPU30HTAIBHBIM PACIOJIOKEHHEM OCH YCTaHOBKH.
Ha osTtom »JTame  HCHONB30BATIMCh  CMECHUTENbHBIE  TOJNOBKH  C
JIByXKOMITOHEHTHBIMH ()OPCYHKAaMH, HCIIOJIB3YEMBIMH B OKHCIHMTEIBHBIX
ra3oreHeparopax, a TakXKe IITaTHBIMH OJHOKOMIIOHEHTHBIMH (DOPCYHKaMHU
pynieBbix kamep asuratens PJ1107 u P/{108 [4,5].

B pesynbrare mokazaHa BO3MOXXHOCTb YCTOHUYMBOIO BOCIIAMEHEHUS B
MOJIETIFHBIX arperarax HecaMOBOCIUIAMEHSIOIIMXCSI KOMIIOHEHTOB TOIUIMBA
— Ta3000pa3HOr0 W KUAKOTO KHCIopoja + KepocwHa ¢ momorubio JI3Y.
OKCIEepUMEHTAIBHO OBIIIO YCTAHOBJIEHO, YTO BOCIIJIAMCHEHHE 3aBHCHUT OT
noJiokeHus (hoKyca JIa3epHoro Jy4a, KaK 110 MOoNepeyHOMY CEUeHHI0, TaK U
BJIOJIb OCH MOJIEIBbHOM Ta30TeHepaTOpHOM ycTaHOBKU. bpuio ompeneneHo
ONTUMAJIBHOE pAacIojiokeHHe (oKyca J1a3epHOro Jyda, a Takke
ompeneeHsl TpedyeMble I BOCIUIAMEHEHHS YHEPreTHUeCKHe IMapaMeTphl
JI3Y.

Ha BTOpoM »3Tame mpOBOMMINCH WCIBITAaHUS PYJICBOW KaMepsl
neurareneit PI107 u PA108 na crenne HIIO Dnepromam [6]. B xoxe
mepBoro 3tamna, npu padore ¢ kamepoit J[194-000 Obuia BBISIBICHA BEpCHUs
CIy4alfHOCTH MPOLECCa BOCIUIAMEHEHUS], YTO HEMOCPEACTBEHHO CBSA3aHO C
0coOeHHOCTSIMU KOHCTPYKIMH Kameps! [1194-000 no cpaBHeHHIO C Kamepoil
cropanust J[166-000, Ha koTtopoil mpexnae ucnelTeiBanock JI3Y B I'HIJ
OI'VIT «lentp Kenmpmma» un OAO «HIIO DOuepromamy. Ilozxke
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BBLICHWIIOCH, 4TO y Kamepsl J1194-000 paccTosiHEE OT BBICTYIAIOMICH
nepruepuiiHOR (OPCYHKH O TOYKH ONTHYECKOTO MPoOO0s 3HAYUTEIHHO
6onbme, Hexxenn y kamepsl J[166-000. Oto 3acTaBmIIO MpoaHAIN3UPOBATH
mporecc pacnbuia ¢popcyHkamu kamepsl J[194-000 mpr HU3KUX meperagax
JaBICHUS. HA HUX C LEJNbI0 pa3pabOTKM HEOOXOAMMBIX MEPONPHITHI A
cTabmIm3anuy Tporecca BOCIUIAMEHEHHs TorutuBa npu momontn JI3Y. B
pe3ynbTare OblIa Mpou3BeieHa NPOIMBKa nepudepuitpix GpopcyHok 1194-
232 u J1194-227 npu pa3HbIX Nepenaaax AaBIeHUs, KOTopas MoKa3aia, 4To:
1) ogHMM M3 IyTeW CTaOWJIM3alMM Tpolecca BOCITIAMEHEHUs! SIBISETCS
yBEJIMYEHHUE Mepernaaa AaBjieHus Ha GopcyHKax, T.e. yBeIWYEHHE pacxoja
TOpPIOYEro, YTO, B CBOIO OUEPE/ib, IPUBEAET K U3MEHEHHIO KOJIMYECTBEHHBIX
U Ka4eCTBEHHBIX IOKa3aTeliedl pexknMa MpeBapUTeIbHON CTYIIEHH PaboThI
JBHUTATEIIs; 2) BTOPHIM IIyT€M CTAaOWIM3alMM TIPOIecca BOCIIIAMEHEHUS
SIBISIETCST BBHIOOP HOBBIX KOOPAMHAT PACIIOJIOKECHUS TOYKH ONTHYECKOTO
po0os, T.e. PACHONIOKEHHWE 3TOM TOYKM B 30HE NPHEMJIEMOTO pPacIblIa
roprodero (puOImKeHHe TOYKH ONTHIECKOTo pobos k ¢popcyHkam J1194-
232 #, COOTBETCTBEHHO, yJallcHHE €€ OT CTEHKH KaMmepsl); 3) TPEeTbUM
myTeM cTaOWIu3anuy Tpoliecca BOCIUIAMECHEHHS SBIAETCS BHECCHHUE
KOHCTPYKTUBHBIX HU3MEHECHUI1 B KAMEPY U B JIBUTATENb B LIECTIOM.

UroOb! pelTh JaHHYO Mpo0ieMy OBbIIO IIPUHATO pellieHne 10padoTaTh
(dopcyHKy, a UMEHHO, JUISl YJIydllIeHHsS paclbula MPH HU3KUX 3HAUCHUAX
mepernana JaaBicHus Ha ¢opcyHke Ttopery dopcynku J1194-227 Obut
paccBepiieH, U B Hero Obuia 3anpeccoBana ¢opcynka J[194-233 ¢ meHbIINM
pacxomom, yeM y popcyrku [1194-227 (pucyHok 1).

Puc. 1. Cxema nopabotannoit popcynku J[194-227

239"
amt}
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[IponmBka 3TOM KOMOWHUPOBaHHON (dhopcyHKH moKasasna
YIOBIIETBOPHUTENBHBIE PE3YNIBTATHI, PACHBUI Ha aopaboTaHHOW (opcyHKe
IIPY MEHBIINX Nepemnagax qaBICHUS U KaueCTBO €T0 JIydlle, YeM y OObIIHOM
¢dopcynkn  J[194-227, 9TO TO3BONWIO WCIIONB30BaTh 3TOT BapHaHT
nopabotku Ha kamepe 3/1194-000BJI3 npu BTOpoM 3Tare padboT.

Eme omHmM #3 BapMaHTOB YIyYIIEHWS Ipoliecca BOCIUIAMEHEHUS,
SIBJISUICSI BADHAHT JIBYXCTYIIEHYAaTOTO BOCIUIAMEHEHHMs TOIUIMBaA B Kamepe. C
9TOH Lesblo OblIa pa3paboTaHa MHEBMOTHIpaBINUeCcKas cxeMa («oannacy),
IIPY TIOMOIIM KOTOPOH roprodyee U3 TPYObl CO CTOPOHBI BXOZa B KiallaH
TOpIOYEero uepe3 IMPOMEXYTOUHyI0 TpyOy, B KOTOpOH Troprouee
MOJIOrpeBaeTcsl ¥ AeMI(UPYeTCs TPH TOMOIIM BO3TYIIHOM MOYIIKH, Yepe3
OTIeJbHbIe  JOpa0oTaHHble (OPCYHKHM IIOJAeTCsi B Kamepy, TJe
nopkuraercss npu nomomu JI3Y, a 3aTeM BOCIUIAMEHSET OCHOBHOE
roproyee MpH HOCTYIIICHUH €T0 B Kamepy (PUCYHOK 2).

Tpviomposod 95IM-042-50

Puc. 2. TTHeBMOTHIpaBIIYECKas CXeMa CHCTEMBI «Oaimacy

Takum 00pa3oM MOCTYIUIGHHE TOPIOYET0 W3 CHUCTEMBI «0Oalmacy B
KaMepy OyeT MpOWCXOIUTh B TOYHO Ha3HA4YEeHHOE Bpems 0Oe3 pa3bpoca u
OyZeT moCcTynath B KamMepy, MHHYS TPAaKT OXJIaXJCHUS H CMECHTEIBHYIO
TOJIOBKY, YTO HUCKJIIOYAeT BIIMSHHUE 3aXOJOXKEHHOW MaTepHuajbHOW YacTu
JBUTATENST Ha TEeMIIepaTypy MepBBIX MOPIUH Toprodero. Takke pacmbul
OyZeT MPOWCXOIUTh TIPU HU3KOM Iepenaie Ha GOPCYHKE, UYTO MPUBEAET K
XOpoIIeMy KadecTBY pacIiblia.

Jlnst mpoBepky OBUT MPUHSAT €IIe OJUH BapHUaHT Paclblia TOPIOYEro 3
CHCTEMBI «0aimac» Kak ajbTepHATHBa IIEHTPOOEKHBIM (QOpcyHKaM —
pacmbll TOPIOYEro BO3JyXOM IO TUIY 3KeKTopa. Takoill TUm BIpbICKa
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MTO3BOJISUT TIepe]l CIBITAHUEM IIPOBOIUTH MOJOTPEB KAaK TOPIOYEro, Tak U
BO3IyXa.

Ilocne mnpoBeneHUI HCHOBITAHUKW BTOPOrO 3Tama BOCIUIAMEHEHHS
KOMIOHEeHTOB TommBa «0O, + kepocmH T-1» B kamepe J[194-000 c
ncnone3oBanueM JI3Y B cocraBe sKcrepuMeHTaIbHOTO ABUraTens 147121
Ne 7PA-230/1 Ha crenme Ne 1 Ucnerrarensaoro komruiekca OIT «BuaTain»
OAO «KVY3HEIIOB» Obu1 mpoBedcH aHAlW3, KOTOPBIA  TOKa3aj
crenymoliee: IpU BCeX UCIBITAHUAX C UCMOIb30BAHUEM MPEIBAPUTEIHLHOIO
BOCIJIAMEHEHUsI 4epe3 «Oaifnmac» BOCIIAMEHEHHE, KaK IEepBBIX MOpLuil
TOPIOYEro, TaK U OCHOBHOT'O I'OPIOYEro, HE3aBHCHMO OT IOsICA YCTaHOBKHU
JI3Y, mpoucxoauyno CTaOWIBHO, C IJIABHBIM HapacTaHWEM JaBJIECHUS B
Kamepe; TOpeHHE B KaMepe IMPOUCXOAMIO C IMeper30bITKOM 00BEMHOTO
pacxoma TOpIOYEro, O HYeM CBHUICTEIBCTBYET XapakTep IOTOPaHUs
BEIOpAachIBAEMBIX W3 KaMepbl H3IIMIIKOB TOPIOYEro M HaJMdUe CIEeI0B
KepOCHHa Ha COCEIHHX, HepaOOTAIOMMX, KaMepax ABHUTAaTels; U3 YeThIPEeX
WCTIBITAHAN JBUTATENs, POBEACHHBIX Oe3 MCIOJIb30BaHUA «Oaifraca» IBa
WCTBITAHAS ~ CJEAyeT TMpPHU3HATh HEKOHIAWIHOHHBIMH: TIPU  OJHOM
WCIBITaHUU, C ycTaHOBKOM JI3Y B mosice pacnojoXeHUs IITYLEPOB Ha
pacctosauu 60 MM ot guuma CI', BocIlaMeHEHHUs] KOMIIOHEHTOB TOIUIMBA
HE MPOU30ILI0; IIPU APYIOM HCIBITAaHUM, NMPHUMEPHO B TEX XKe YCIOBUSIX,
BOCIJIAMEHEHHE IIPOM30LIUIO C CHJIBHBIM «XJIOIIKOM», MPUBEIIIUM K
pa3pylIeHHIO pa3pbIBHOTO 0o0jiTa KianaHa OKUCIHTENS U Pa3pyIICHUIO
MepexoIHMKa B IITyrepe ycTaHoBkH JI3Y; nBa UCHBITAaHUS JTOW CepuH,
MpU3HAHHBIE KOHIWIMOHHBIMH, XapaKTEePHU3YIOTCS BOCIUIAMEHCHHEM C
«xJroKkoM». OJTHAKO BCE MCITBITAHUS 3TOW CEPHH TaK K€ XapaKTepU3YIOTCS
HEOOJIBIIIM BpEeMEHEM 3aJIeP’KKH BOCIUIAMEHEHHS OTHOCHUTEIIFHO BPEMEHHU
MOCTYIUIEHUs roproyero B kamepy 0,16...0,47 c.

Ha TperpeM »sTame, mocie MONyYCHHS IMOJOKUTEIBHBIX PE3yIbTaTOB
WCTBITAHAN PYJCBOH Kamepsl, Ha 0a3e HCmbITaTedbHOTO KoMIutekca OIT
«BunTaity OAO «Ky3nero» (r. Camapa) ObUIM IPOBEACHBI UCIIBITAHUS Ha
JIBYX OCHOBHBIX Kamepax asurareineit PII107 u PJ[108. Llenbto ucnsiranuit
SIBIISUICA BBIOODP M OTPAaOOTKa ONTHMAIBHOTO KOHCTPYKTHBHOTO U CXEMHOT'O
BapuaHTa BOCIUIAMEHEHHUsl MPU 3allyCKe TOIuIMBa ¢ momolnbio JI3Y npu
3amycke aBWTarend. B cBs3m ¢ Tem, 9TO peanu3anys JIBYXCTYHNEHYATOTO
BOCIUTAMEHEHHUSI C TPHMEHEHHEM CHCTEeMbl «0aimac» mpu oTpaboTke
nmaszepHoro 3axkuranus Ha nsuratene 14121 Ne 7dA-230/1. mokazama
BBICOKYI0 3()()EeKTHBHOCTH B TOBBIILICHUH HAJEKHOCTH BOCIUIAMEHEHUS
KOMITOHEHTOB TOIUIMBA, OBUIO pPENIEHO IPUMEHUTHh JaHHBI Ccroco0
yIIy4llleHus BocIaaMeHeHus Ha asurarene 14J122 Ne 7OA-118, Heckonbko
MOJIEPHU3UPOBAB MPH ATOM KOHCTPYKIHIO CUCTEMBI U aJalTUPOBAB €€ AJIs
MIPOBEJIEHUS] UCTIBITAHUHN Ha JBYX Kamepax. KOHCTpyKIusl CUCTEMBI TOJIKHA
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OpuTa obecniedmnBaTh Pacxon roprodero He MeHee ~ 0,2 Krc/c mpu mepemnaze
naBleHUss Ha Hedl Ap = 1,7 KI‘C/CMZ, 4TOOBI 00ECIIEYUTH HEOOXOINMOE
Ka4eCTBO PACIblLIa TOPIOYEro M 33JE€HCTBOBATH OJHOBPEMEHHO 0 JECSATH
«OaifmacHBIX»  (GOpPCYHOK Ha  JAByX  Kamepax. OKOHYaTelbHas
[IHEBMOTHpaBInNYecKas cxema nogauu roprtodero B III m IV kamepsl
neuratens 14/122 Ne 7®/1-118 uepes cucremy «bOaimacy mpeacTaBiIeHa
HIDKE (PUCYHOK 3).

OBONAYENUT NPUNAMLIC 11a CXeMe

pand Dyl n —

Puc. 3. ITneBmoruapapanueckas cxema nogauu ropsiaero B I u IV
kamepsl aeurarens 14J122 No7d]I-118 yepes cucremy «baiimacy»

JUis  yCTOWYMBOTO BOCIUIAMEHEHHS KOMIIOHEHTOB TOIUIMBa 0e3
UCTIONI30BAHMA CHUCTEMBI «Oaiirac» HEe0OXOIUMO YIyYIINTh PacIblil
TOPIOYEro B 30HE ONTHYECKOro Mmpodost. [ms storo ObUIM MPOBENCHBI
9KCTIEPUMEHTANbHbIE pabOThl 10 CO3/AaHHWI0 HOBBIX IIEHTPOOEKHBIX
(OpPCYHOK TOpIOYEro, KOTOpBIE JaBajd Obl KAa4eCTBEHHBIN pacrbil IpH
neperane JaBieHHs Ha HUX ~ 0,2 KIc/CM’, 9TO COOTBETCTBYET PEKHMY
NpeIBapUTEIbHON CTyneHH paboThl JBUratens. B Xxoje yiayduieHus
Ka4yecTBa pacHblIa TOPIOYETO NPH HU3KHUX JaBICHUSX ObUTa IpHUMEHEHa
KOHCTPYKIHS MyJIbCcHpYyIomen popcyHKu. Mnest 3Toi KOHCTPYKIIMH COCTOUT
B TOM, YTO TIPH M3TOTOBJICHHH COILIa ()OPCYHKU B BHJIE HWIMHAPHIECKOTO
KaHajla C BHE3alHbIM YBEJIMYEHUEM CEUEHUS! CTAallMOHAPHOE HCTEUYEHUE
CTPYH KHUIKOCTH M3 (DOPCYHKH CaMOMPOM3BOJBHO TpaHchopMupyercs B
nynascupyromee. Ilepuonndyeckoe W3MEHEHHE yrila BBIXOJA CTpPYyHU
crocobOCcTByeT 3HAYUTEIBHOMY YILy4ILLIEHUIO PaBHOMEPHOCTH
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pacupeneneHus Kaneib o o0béMy (akena. MccinenoBaHus NpOBOIHMINCEH
Ha QOpCYHKE TOPIOYEro (pUCYHOK 4).

[ —

HexodHas Bapuarmsl dopacomok
Puc. 4. ®opcyHka roprodero

Haunyummuii pacnsun npu nepernaze napnenns ~ 0,2 kre/cM” GopcyHka
NoKasana npH JuaMeTpe «a» - 6 MM U riryoune «b» — 3,6 Mm. B pesynbrare
MOJYYEHHBI  ONTHMAJIbHBI  BapuaHT  MyJbCHpYIOIIEH  (QOpCyHKH
UCTIONIB30BAIM BMECTO HEKOTOPBIX CEPHUHHBIX NEpUPEpHHHBIX (OPCYHOK
J1194-232, 1194-231 u wtudros J[165-235.

Jnst  obecriedeHWss KadeCTBEHHOTO pacIblila TOPIOYEro B 30HE
onruyeckoro mpobost JI3Y Obita paspaboraHa KOHCTPYKLHMSL Ta30-
XKHUIKOCTHOW (POPCYHKH, MPEACTABISIONIAas cO00i 3KEKTOp B BHAE COILIA
Jlapans. Ilpu uCHONB30BaHMM KEKUHUOHHOTO MpPUHIMNA B (opcyHKax
ra3oBas CTPyS UTpaeT poiib MOJICACHIBAIOIIETO (PaKTopa U HAMOP KHUIKOCTH
HE NpEBBIIIAET, KaK MPaBUIIO, HECKOJBbKHX JECATHIX J0Jiel arMocgepsl.
IMpu sToM Ui yHpoIEHHsT KOHCTPYKIMH PEIIeHO ObUIO HCIIOJIb30BATh
oot roprouero u3 nonoctu CI' kak Ha MITaTHRIX QOPCYHKAX, a BO3AYX
Ha (OPCYHKY IO/IaBaTh JIMIIb B MOMEHT 3aIlyCKa JBHTaTels, Korga Oymer
paborare JI3Y u HeoOX0IMM Ka4yeCTBEHHBIH paclblil TOPIOYEro Juis
YCTOMUYMBOIO  BOCILUIAMEHEHHUsS.  YCTaHaBIUBATh  JONOJHHUTEIBHYIO
ITHEBMATHYECKyI0 (DOPCYHKY, B CIydae €€ HCIIOJIb30BAHHS B KOHCTPYKIIUH
CI' xamepsr /]194-000, 66110 pemieHO BMECTO OJHOTO U3 MepH(EpUITHBIX
mrudros J[165-235, KOTOphIE M UCIIOIB30BAUCE B KAYECTBE 3arOTOBOK JIJIS
co3nanust (opcyHkH. B pesyinprare mposmBok Obiia BbIOpaHa HambOolee
paborocriocoOHast KOHCTPYKIUS GOPCYHKH (PUCYHOK 5).
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Puc. 5. [IneBmarnueckas popcyHka

[MockonbKy mojaBaTh BO3MyX Ha (POPCYHKY HPEAINOaraercs TOJIbKO B
MOMEHT 3amycka jpuraTtenas mnpu pabore JI3Y, korma HeobOXxomum
Ka4yeCTBEHHBIH pacrbUl TOPIOYETo, TO MOCe OTKIIOYEHMs MOJaud BO3JyXa
Ha peXHMe TJaBHOH CTyNeHH (QOPCYHKH NAHHOH KOHCTPYKIHH OYIyT
pabotats kak crpyitabie. [losTomy OblTa TpoBeneHa MPOIUBKA TaHHOW
(GOpCyHKH ¢ Tomadel TONBKO BOJABI Yepe3 TaHTCHIMATBHBIC OTBEPCTHS
J@BICHHEM ~ 8 Krc/cM’, 9TO COOTBETCTBYET JABICHHIO HAa BXOJAE B
(GOopCyHKH Ha peXHMe TJIABHOW CTyIeHW paboTHl OBUraTtens. B xoxe
MIPOJNIMBKH BBLICHWIOCH, YTO JKAIKOCTH BBITEKAeT IIOJ YIJIIOM K OCH
(OpCYyHKH, TpaKTHYECKH HE paclajasch Ha Kaluld. Takoe KauecTBO
pacmblia mpH  mepermaje  JaBieHMs ~ 8 Krc/cM®  He  SIBIISeTCS
YIIOBJICTBOPHUTENBHBIM. B CBSI3M C 3THUM, HCIIOIB30BAHME TAHHOTO THIIA
¢dopcynok B koHcTpykumu CI' kamepst [1194-000 He npeacraBisercs
BO3MOJKHBIM, MOCKOJIBKY 3TO MPUBEAET K CHIDKEHUIO YAEIBHON TATH IpHU
paboTe aBHTaTENs Ha peKUME INIaBHOW cTyneHu. Kpome Toro, npu ycioBuu
YAOBJIETBOPUTEIHHON pabOTHI CHCTEMBI «0alIiacy MCIIONb30BaHUE JaHHBIX
KEKTOPHBIX (POPCYHOK SABISETCS HEIENeCO00Pa3HBIM.

[ocne Bcex BBIMIETIEPEYNCICHHBIX KOHCTPYKIIMOHHBIX H3MCHEHUAX OBLT
MIPOBEICH PSJI UCTIBITAHUI TPETHETO FTAIa IKCIIEPUMEHTAIEHOTO TBUTATEIS
147122 Ne 7®O1-118 1o BOCIUIAaMEHEHUIO KOMIIOHEHTOB TOILIMBA KHUCIOPOJ
+ kepocun T-1 c momompro JI3Y. AHaiu3 NpOBENEHHBIX HCHBITAHUN
IoKasai:

1) Ilpn Bcex MCUBITAHMAX, MIPOBEIEHHBIX C HCIOIB30BaHUEM «OaiIacHOW»
CHCTEMBI, BOCIUTAMEHEHHE KOMIIOHEHTOB ToIummBa B kamepax /J[194-000
MIPOUCXOIWIIO TUIABHO, 0e3 «XJomkoBy». IIpm 3TOM Bpems omepexeHus
MOCTYIJICHWS B KaMmepy OKHCIHTENI OTHOCHTEIbHO IOCTYIUICHHUS
OCHOBHOT'O TOpIOYET0, U3MEHsBILEECs B IUPOKKX mpexnenax (ot 1,84 ¢ mo
4,58 c) He OKa3bIBaCT 3aMETHOTO BJIMSHUS HA KAYECTBO BOCIUIAMCHCHHS; 2)
[Ipu Bcex UCHBITaHUSAX, MPOBEACHHBIX O€3 HCIOJB30BaHUS «OaHIIaCHOW»
CUCTEMBI, BOCIJIAMEHEHHE KOMIIOHEHTOB ToIulMBa B kamepax J[194-000
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MPOUCXOIUIIO C «XJIONKaMH» Pa3INYHON MHTCHCHBHOCTH, OKa3bIBAIOIIUMHU
HEraTHBHOE BO3ACHCTBME HAa MaTepUalbHYI0 4YacTh JBHTaTes; 3)
VYCTaHOBJIEHO, 4YTO ONTHMAQJIBHBIM  BapHaHTOM, OOECIICYMBAIOLIINM
HaJe)KHOE M IUIaBHOE BOCIUIAMEHEHHE IOPLHH «0aiiacHOro» roproyero,
SBJISICTCSl BAPUAHT NPAKTHYECKH OJHOBPEMEHHOT'O MOCTYIUICHHS B KaMepy
OKHCIIUTENSI W TOpIOYero mim ¢ pa3dpocom He Oomee + 0,15 c; 4)
[TocnenoBaresibHOE yMEHBLIEHHUE KOJMYECTBA PadOTAOMNX «OalmacHBIX»
dbopcyHoK B Kax0M cexTope JI3Y ¢ Tpex 10 ofHOH He oKa3alao 3aMETHOIO
BJIMSIHHS Ha Ka4eCTBO BOCIIJIAMEHEHUsI OCHOBHOT'O TOPIOYETO;

[To uTory MoXHO CKa3aTh, 4TO JUIs CTAOMJIM3ALMH Ipoliecca TOPEHHsS U
YCTOHYMBOTO BOCIIJIAMEHEHUSI HAMJIYYIIHUM SIBIISIETCSl «OalfImacHbIi» METO.I.
HpI/I HCIIOJIB30BAHUHU CUCTCMBI ((631711'[8.0» BOCINIaMCHCHHUEC OCHOBHBIX
KOMIIOHEHTOB TOIUIMBA MPOMUCXOAUT IUIaBHO, 03 3a/epKeK MO BPEMEHH
OTHOCHTENFHO MOCTYIUICHHS B KaMepy OCHOBHOW MOPLHUH TOprodyero u 0e3
«XJIOTIKOBY.
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HEPCIHHEKTHUBbBI IPUMEHEHMUSA ITIOJIMMEPHBIX
MATEPHUAJIOB B KOHCTPYKIIUU I'PYHTO3ABOPHBIX
YCTPOUCTB KOCMUYECKHUX ATITAPATOB JIJIS
MCCJIEJOBAHMSI TYHHOM MMOBEPXHOCTH

PROSPECTS FOR THE APPLICATION OF POLYMER
MATERIALS IN THE STRUCTURE OF GROUND INTAKE
DEVICES OF SPACECRAFTS FOR RESEARCH OF THE LUNAR
SURFACE

Annotanusi. OOo03Ha4YeHa AaKTYaJbHOCTh HCCIEIOBAHMS JIyHHOH
TIOBEPXHOCTH KOHTaKTHBIM criocoOoM. [IpoananusmpoBaHbl TpeOOBaHUS K
TIOBEPXHOCTH 3JIEMEHTOB IPYHTO3a00PHBIX YCTPOHCTB, KOHTAKTHPYIOIIHUX C
JIYHHBIM TPYHTOM. [peanoxen MEePCTIEKTUBHBIN MaTepHarl,
YJIOBJIETBOPSIIONIMH  TPeOOBaHMSIM K IIOBEPXHOCTH KOBIIEH JIYHHBIX
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MAaHUITYJIATOPOB. [TpuBeneHbI (bU3NKO-MEXaHHIECKHE cBoifcTBa
UCIIONB3YEeMbIX B OTEYSCTBEHHOW IPOMBIIUICHHOCTH TI'padUTOIIIACTOB.
W3ydeHbl OCOOCHHOCTM NIPHMMEHEHHS TIpaUTOIUIACTOB B  HAa3eMHOM
000pyIOBaHNHN B OJM3KHX SKCIUTyaTallMOHHBIX YCIOBHUSIX.

KiioueBble ciioBa: TpyHT03a00pHOE YCTPOMCTBO, TpadUTOILIACT,
KOCMHYECKHH ammapar, TyHHasi HOBEPXHOCTb.

Abstract. The relevance of investigating the lunar surface by contact
method is indicated. The requirements for the surface of ground intake
devices elements in contact with lunar ground are analyzed. A promising
material has been proposed that meets the requirements for the surface of
lunar manipulator buckets. The physical and mechanical properties of
graphite-reinforced plastics used in the domestic industry are given. The
features of the use of graphite-reinforced plastics in ground-based
equipment under similar operating conditions have been studied.

Keywords: ground intake device, graphite-reinforced plastic, spacecraft,
lunar surface.

B mocnemHue rompl HaOMIOZAETCS POCT HMHTEpeca K HCCICAOBaHHIO
JIyHbl cO cTOpOHBI pazauuHbix cTpaH. Hauwmnas c¢ 2000-x rog0B, K
CIyTHUKY 3eMJIH OTIpaBiieHo Oojsiee 20 MCCIIEIOBATEIBCKUX KOCMUYCCKHX
anmnapaToB. BosBpamienne Ha JlyHy CBSI3aHO C pEILIEHHEM CJIOXHOU
aMOMIIMO3HOW 3aJauM: IUIAaHMpYeTCsl pa3BepThiBaHue JIyHHOI 0a3bl, Ha
KOTOpPOM  JKMNaXH, CMeHiId JApyr JIpyra, cMoryT  pabortaTh
npopomkutenbHoe Bpems [1]. s obOecreueHws MOMOOHBIX IIIAHOB
HE00XOIMMO BCECTOPOHHEE MCCIIEJOBAHNE TYHHOW MTOBEPXHOCTH.

OmHUM W3 WHCTPYMCHTOB WCCIICJOBaHUS IJIyHHOW ITOBEPXHOCTH
SIBIISIIOTCS. JIYHHBIC MAaHHITYJISATOPEI, TPEICTABILIIONIAE CO00M KOBII Ha
BBEIHOCHOM KHHEMaTHYecKOM MexaHm3me (puc. 1). JIyHHBII MaHHUITYISTOP
croco0eH B 3aBHCHMOCTH OT LIEJIEBOH 3a[1aui CKPECTH MOBEPXHOCTD, PHITh
KaHaBKH, JpoOWTH (MaJarolIMM C BBICOTHI KOBIIOM) 00paslibl TPYHTA,
MOJIHAUMATh M IEPEHOCUTH PErOJIUT K YCTPOUCTBY 0OPaOOTKH HCCIIE yeMOTO
Matepuana [2]. B pamkax muccuu «Chang’e 5», 6maromapst KoTopoil ObII
OCYIIECTBJIEH BO3BPAT JIYHHOTO TPYHTa M3 MOJOBIX JIABOBBIX obyacTeil B
Oxeane bypp, MaHHUIYIATOpP HCHONB30BAICA COBMECTHO C OypOBBIM
YCTPOWCTBOM M 00ECHEeYMJI TOBEPXHOCTHBIM cOOp TpyHTa W OOJIOMKOB
JIyHHOU mopoasl [2].

[lpy mTpOEKTUPOBAaHWU JIEMEHTOB TI'PYHTO3a0OPHBIX YCTPOHCTB, B
YaCTHOCTHU KOBIICH MaHHITYIATOPOB, HEOOXOJUMO YUHTHIBATh (PU3HUICCKHE
OCOOCHHOCTH  JIYHHOTO  PEroJIUTa, W3BECTHBIE W3  PE3yJIbTaTOB
HCCIICIOBAHMUI JTOCTABJICHHOTO TPYHTa B paMKaX BBITIOJHCHHBIX MHUCCHH.
YacTuipl IyHHOW TBUTA CKJICUBAIOTCS APYT C APYrOM, 00pa3ys JITKH, HO
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TBEpAbIH HEOOHOPOIAHBIM MaTepuan. B pesynbTrare NbLIEBBIE YaCTULIBI
JYHHOTO TPyHTa NPHMBIKAIOT HEMOCPEACTBEHHO OJIHA K JAPYroW WIH K
HIDKEIEeKale TOBEPXHOCTH, «CKJICHBASICh» B €AMHOE LENOE WM HaJIHIast
Ha TIOBEPXHOCTh JPYTHX Tel mnpu conpukocHoBeHmn [3]. Ilpm Bcex
Iocajikax Mo MporpaMMaM «AMOJIIOH» HaOI0Aan0Cch HAIUIIAHUE JTYHHOTO
TPyHTa Ha BCEBO3MOJKHBIC CONPHKACAIOUIMECS] C HUM IOBEPXHOCTH Kak
METAUIMYECKUe W MHHEpalbHble, TaKk M OpraHWYecKHe, B YacTHOCTH,
moBepxHocTh Mnactmace [4]. [lostomy mnpu paboTe MaHHITyIsATOpa C
JYHHBIM TPYHTOM Ha €ro KoBIIe 00pa3yercs CJOW IbUIEBBIX YacTHL, U
MPOMCXOJIUT HAIWIAHUE JIYHHOTO TpPYHTa, YTO MOXET NPHUBECTH K
BO3HMKHOBEHHMIO TEXHOJIOTHYECKHX CJIO)KHOCTEW TpU OKCKaBallud U
3aTpyJHUTH PabOTy rPyHT03a00pHOTO ycTpoiicTBa [5].

a 0
Puc. 1. Maker THUNOBOrO JYHHOTO MaHHUMYJSTOpa. a — TPAHCIOPTHOE
NoJIoKeHHe, O — paboyee MoJIoKEHUE

OpHUM W3 pelieHrui JaHHOW NpOOJEeMBbl SIBISETCS TOKPHITHE KOBIIA
MaHUIYIATOPa MaTe€pUaIOM, YMEHBIIAIOMINM HAJINIAHUE JTyHHOTO TPYHTA.
B kadecTBe mEpCHEKTHBHOrO MaTepHana MOXET ObITh paccMOTpeH
rpaduroruiact [6]. I'padurommact - 3TO0 pa3HOBHIHOCTH IUIACTMAacChl Ha
OCHOBE YIJIerpauTOBOTO HAINOJHUTENS W CBA3YIOLIETO 3BEHA, B POJIH
KOTOpPOI'0 BBICTYNAIOT MOJIMAMHIBI, (HTOPOIUIACTHI, (HEHOI0ATbIETHIHBIE
CMOJIBI, KpEeMHHUHOpraHM4YecKHe MoJuMepsl. HarmonmHuTeneM  CiyXuT
MPUPOJIHBI WM HCKYCCTBEHHBIH rpaduT — ero moss B rpadurommacre
cocraBiseT 20 % [7]. Ilpu ucrmons30BaHUN TEPMOIUIACTUYHBIX CBSI3YIOLIIX
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OH CTaHOBHUTCS 0oJee MPOYHBIM, CTOHKOCTh K yZapaM CYIIECTBEHHO
YBEIHMUUBACTCS, MO3TOMY n3 CHEIHATIBHO MIOJATOTOBIICHHOTO
rpaduToruIacTa MOXHO BBIIOJNHATH TOHKOCTCHHBIC JETAIN CIIOKHOH
¢opMbl. BO3MOXHOCTHM  HCTONB30BaHMA TP ITOM  3HAYUTEIHHO
pacmupsitorcs.  YrierpadguroBas OCHOBa  OOECIIEUMBAECT MaTepHaTy
CTOWKOCTH K BO3JIEHCTBHIO BBICOKMX M HH3KHX Temmeparyp [7]. dusuxo-
MeXaHW4YeCKHe CBOHCTBa rpaUTOIIACTOB IPUBEACHBI B Ta0I. 1.

Tabn. 1. du3nko-MexaHHYECKUE CBOMCTBA rpaduromiacTos [8]

IToxa3arens Ipaduronact
ATM-1 | ATM-10 | TATOM | A®I'M

TLIOTHOCTS, KI/M’ 1800 1740 1740 2100
IIpenen npounoctu, Mlla:
IIPU PACTSHKEHUH 18-22 9-12 8-9 -
Ipu u3rude 40-50 26 25 10-15
P CXKATUHU 100-120 55 35-40 15-16
Y napHasi BA3KOCTb, KI[)K/M2 1,2-1,6 1,0-1,5 1,6-1,7 -
TenmonpoBoaHOCTS,
Br/(mK) 35-40 95-100 140-150 16-25
TeMmnepatypHblit

KOX(PHUIHEHT JTHHESHHOTO

paclmpeHus o, 103 /K, 0,85 1-2 - 4-7
ripu 20-100 °C
TemneparypocToHKoCTh, °C 0T+-16;)02[0 400 600 130

IIpumenenne  rpaduTomIacTOB B HAa3eMHOM  OOOpYIOBaHHUH
MOJTBEPKIAET BHICOKYIO 3(ddekTuBHocTh TpaduTomiacrta kak crocoba
00pbOBI ¢ Hamumanuem paboueit cpeibl K 3IeMeHTaM 00opymoBaHus. B
Hacrosiee BpeMmsi paspaboranubii HUMOI'PoMm monumepHbId MaTepHain
rpaUTOIUIACT yCTICIIHO BHEApseTCS HA NpeAnpusTHaX MunromHepro PO
B Ka4eCTBE NMPOQPHIAKTHIECKOTO CPEJICTBA, MPEJOTBPAIAIOIIETO 3aBUCAHUE
yrojpHOro orceBa B OyHKepax [9]. OmbeiT sKCIUIyaTtanuu pasiIddHOTO
TEXHOJIOTUYECKOTO 000PYI0BaHHS B OTPACISIX MPOMBIIIEHHOCTH, 3aHSITHIX
J00bIYell M 1epepabdoTKON TIIMHOCOAEPIKAlIUX ITOJIE3HBIX HMCKOIAeMBbIX,
TaKKe MOATBEPXKIAET, 4TO Haubonee 3(h(HeKTUBHBIM CpencTBOM OOpBOBI €
HUIMIAHAEM ¥ HaMep3aHHeM BIAXHBIX TOPHBIX MacC, MHHEPaIbHOTO
CBIPbSl Ha KOHTAKTHPYIOIIHME C HHMH Y3JIbI pabodyero o000pymOBaHUS,
gapusiercs WX 3amura  (QyTepoBKa) IONMMEPHBIMH  IOKPBITHSAMU,
obnagaromuMu THIPo(GOOHBIMHU, AHTHAT€3UOHHBIMH cBOWcTBaMu [9].
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UCCJIEJOBAHME 3ABUCUMOCTH PACIIPEJEJTEHUS
MPUMECH B KPUCTAJJIAX GE(GA) OT YCJIOBU
TEIJIOMACCOIEPEHOCA B METOJE BPUKMEHA

STUDY OF DEPENDENCE OF DOPANT DISTRIBUTION IN
GE(GA) CRYSTALS ON HEAT AND MASS TRANSFER
CONDITIONS IN THE BRIDGMAN METHOD

AnHotanusi.  OOCyXIaroTcsi — pe3yslbTaThl  JKCIEPHUMEHTOB  II0
BhIpamyBaHuio kpuctamuioB Ge(Ga) BepTUKaIbHBEIM MeTo10oM bpumkmena B
YCIIOBHAX ocnalbJIeHHON TEPMOTPABUTAIIMOHHOM KOHBEKIIHH,
MOJIENIUPYIOIIUX 0OCTAaHOBKY, XapaKTEPHYIO JJIsI KOCMHYECKUX aIlapaToB.
ITo pesynapraramMm  MeTammorpaguueckux W DIEKTPOPHUIUIECKUX
HCCIICIOBAaHUN TIOKA3aHO, YTO Ppa3IMYHBIC YCIOBHS TEIUIOMAacCOIpeHoca
(HamwuMe WM OTCYTCTBHE KOHBEKIIMM MapaHTOHH TIpH Pa3IHIHBIX
CKOPOCTSIX POCTa) 3HAYUTEIHHO BIIMSIOT Ha OCOOCHHOCTH paclpeieieHus
IIPUMECH IO JUIMHE KpUCTasa.

KuroueBble c10Ba: KpUCTalibl, HOTYIPOBOJHUKH, MeTOA bpumxmMena,
repMaHuil, MHUKPOTpaBUTALMsI, TEPMOKANWUIAPHAs KOHBEKLUS, CKOPOCThb
KpHUCTaJUTU3aLNH.
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Abstract. Results of experiments on growth of Ge (Ga) crystals by
vertical  Bridgman method under conditions of  weakened
thermogravitational convection simulating the situation typical for
spacecraft are discussed. According to the results of metallographic and
electrophysical studies, it was shown that various conditions of heat and
mass transfer (the presence or absence of Marangoni convection at different
growth rates) significantly affect the distribution features of the impurity
along the length of the crystal.

Keywords: crystals, semiconductors, Bridgman's method, germanium,
microgravity, thermocapillary convection, crystallization rate.

M3yueHne 3aKkOHOMEPHOCTEW paclpenesieHus: JerUupyromeid IpuMecu B
BEIPAIIMBAEMBIX KPHUCTAIaX MOJIYHMPOBOJHUKOB M CIIOCOOBI YIpaBICHHUS
UM SBIISIIOTCA OJHOW M3 BaXKHEMIIUX 3a7a4 MaTepuanoBeneHus. i3MeHeHue
COCTaBa pacCTYyLIEro KpUCTaJljla KOHTPOJMPYETCS NPHUPONOH MaTepuaina,
muddysne, KOHBEKTHBHBIMH TMpOIlECCAaMH B pacIUlaBe, a TaKke
MTOJIBEPIKCHO BIMSHUIO TEXHOJIOTHIECKHX OCOOCHHOCTEH Ipolecca pocra.
®opMUPOBaHME  KOHLEHTPALMOHHBIX  HEOJHOPOAHOCTEH B BHIE
MHUKpOCerperaiimoHneix mosoc pocta (IIP) mpoucxomut B pesynbrare
HEPABHOMCPHOI'0 3axBaTa IMPUMECH paCTylIMM KpHUCTAIJIOM, BBI3BAHHOI'O
(bﬂyKTyaIlI/IHMI/I TeEMIECpATypbl U BCIWMYUHBI MEPECXOJHOI0 IMOrpaHUIHOIO
cnost BOmMmM3M (poHtra Kpuctaumsaimuu [1]. OmauM U3 cmocoOoB
MOBBIMIEHUS] MHKPOOJHOPOJHOCTH pacIlpelesieHus] MPUMECH IO JIHHE
KpUCTaja SBISIETCS  IOJABJIEHHUE TEXHOJOTHYECKHMMH  CpEICTBAMH
TEPMOTPABUTAIIMOHHOH KOHBEKIIMH, 4YTO TMPHONMIMKAET K  YCIOBHAM
CTALIMOHAPHOT'O PEXHMMA TEIIOBON KOHBEKIHH.

B paGore mpuBemeHBl ~ pe3ynbTaTBl  AKCHEPUMEHTOB  II0
BEIpamuBaHuio  kpuctawioB  Ge(Ga) B ycnoBHAX — ociaOeHHOU
TEPMOrpPaBUTALIMOHHOW KOHBEKLMH BEPTUKAJIbHBIM MeTOAOM bpumxmena.
CreranpHO pa3paboTaHHAs KOHCTPYKLHS POCTOBOM aMITysbl IO3BOJISAIA
HUCKJIIOYAaTh BO3MOXXHOCTb BO3HHKHOBCHHA CBO60£[HOﬁ IMOBEPXHOCTHU
paciuiaBa Ha TPOTSDKEHHMU BCEro Ipoliecca pocTa, a Takke odecreunBana
NIACCUBHBIN JIONOJIHUTEIbHBIM TOPLIEBOM HArpeB CBEPXY IS ONTHUMU3ALUU
paAnraNbHOTO TEMIIEpaTypHOTo rpaiueHTa. Kpucrammmsanns mpoBoAnIach
co ckopocTsivu 5 1 0.5 Mm/gac. B oTaenpHBIX SKCIIEpUMEHTax CO3/1aBasIach
BO3MOKHOCTh BO3HHKHOBEHHSI KOHBEKIMM MapaHroHH Al HMPOBEACHUS
CpaBHUTENbHOrO aHanu3a. Jns wuccrnepoBaHus pacmpenenenus [1P
UCTIOIb30BAJIA METOBI METaIIorpad i ¥ CONPOTHBIICHUS pacTeKaHusL.

HUccnenoBanus Hnokasanu 3¢ PEKTUBHOCTH MIPUMEHSIEMBIX
TEXHOJIOTUUECKUX PEIICHHUH I YNpaBieHNs] KOHBEKTHBHONW O0OCTaHOBKON
B pacmnaBe. [lokazaHa BO3MOXHOCTb MOJIyd4€HHMs MaTepuansa co
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3HAUUTEIbHO Oonee HM3KMM conepkanneM [IP Ha enuHHWIly [UIMHBI
KpUCTaljga, IO CpaBHEHMIO C 3aTpaBOYHOM 4yacThio. HM3mepeHus
COMpPOTHUBIIEHUS. PACTEKaHHWA BAONb OCH POCTa KPUCTAJUIOB IOKa3alld
CYIIECTBEHHYIO  3aBHCUMOCTb ~ MHKPOOJHOPOJHOCTH  pacClpeneNeHust
NpUMECH 10 [UIMHE KpHCTaula OT HAJIUYUS/OTCYTCTBUS KOHBEKIINU
Mapanronu

PaGora BhImonHena B pamkax [‘ocynmapctBenHoro 3amanuss HMUIL
«KypuaToBCKUI HHCTUTYT».
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CHEIUDPUKA KPUCTAJIVIM3ALIUU U TEPCIIEKTUBBI
MHOJYYEHMUSA BBICOKOOJIHOPOJHBIX KPUCTAJIJIOB
MHOJYITPOBOJHUKOB B PEAJIBHBIX YCJIOBUAX
MUKPOI'PABUTALINUN

SPECIFICITY OF CRYSTALLIZATION AND PROSPECTS FOR
OBTAINING HIGHLY HOMOGENEOQOUS CRYSTALS OF
SEMICONDUCTORS IN REAL MICROGRAVITY CONDITIONS

AHHOTalIl/Iﬂ. O0603HaYEHBI q)aKTOpI)I, HCTaTUBHO BJIMAKOIIUEC Ha

OJTHOPOJIHOCTE CBOMCTB KPHCTAIOB IIOJIYIIPOBOAHUKOB, BBIPAIIECHHBIX B
YCIIOBUSIX peajbHOW MHUKporpaBuTanui. OUpenesieHbl YCIOBUS MOTyYeHUs
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KPHUCTAJUIOB Ha OOpPTY KOCMHYECKHX alllapaToB C BBICOKOH, He
JOCTIDKHMOI! B 3eMHBIX YCIIOBHSAX, OTHOPOIHOCTEIO CBOHCTB.

KaroueBbie c10Ba: 0JJHOPOIHOCTH KPHCTAIIOB, BHEIIHHUE BO3ICHCTBUS,
MHKPOTpaBUTALHs, BUOPALHS, KOHBEKIIUS, TEINIOMACCOIIEPEHOC.

Abstract. Factors negatively affecting the homogeneity of the properties
of semiconductor crystals grown under real microgravity conditions are
indicated. Conditions for obtaining crystals on board spacecraft with high
homogeneity of properties, which is not achievable in terrestrial conditions,
have been determined.

Keywords: crystal uniformity, external influences, microgravity,
vibration, convection, heat and mass transfer.

AHanu3 pe3ynbTaTOB KOCMHYECKHX JKCIIEPUMEHTOB IIOKa3all, 4YTO
MUKpPOTPABHUTAIMS SIBISACTCA YHHUKAIbHOW TEXHOJIOTHYECKOH cpemoit. [lpu
9TOM pealu3anusl MPOIECCOB KPUCTAIUIM3AIMUA HAa OOPTYy KOCMHUYECKHX
anmapaToB M00aBISIET LENbIA psAJ MpobieM, OOYCIOBICHHBIX BBICOKOM
YYBCTBUTEIBHOCTHIO PACIUIABOB B YCIIOBHSX DEAIBHON HEBECOMOCTH K
Pa3UYHBIM BHEUIHUM BO3JCHCTBHAM. be3 MUHUMU3AIUK WM UCKIIOYCHUS
HEraTuBHBIX (I)aKTOpOB KBAa3uCTAaTUYCCKOI0 HIIN BI/I6paI_[I/IOHHOFO THIIA,
CBOOOMHOW TMOBEPXHOCTH paciiaBa TEPSIOTCS MPEUMYIIECTBA YCIOBUMN
MHUKPOTPABUTALIUH JJIs MOJyYeHHsT 0O0Jiee COBEPIICHHBIX MO CPAaBHCHHIO C
3€MHBIMH aHaJIOraMu KPUCTaJIJIOB.

JUis  yCOEIIHOTO  pelieHusT MPOOJIeMbl TMOJIYYCHHS B YCIOBHUAX
MHUKPOTPABUTAIN (Ha Gopry KOCMHUYECKUX armnapaToB)
BBICOKOOTHOPOJHBIX (0€3 I0JIOC POCcTa) KPHCTAILUIOB MOJYHPOBOIHHKOB,
ONHUM W3 TMEPBBIX HEOOXOIMMBIX YCIOBHU SIBISIETCS YCTpaHEHHE
cBOOOIHOW TMOBEPXHOCTH paciuiaBa (KOHBEKIMHM MapaHroHH) H, Kak
MOKA3bIBAIOT ~ PACYEThl, MHUHHMHU3AIMSA TEMIEPATYPHBIX TPAIUCHTOB
(Ipexze Bcero — paauaabHOTO).

BropeiM  HeratuBHBIM  (DaKTOpOM, BIMSIOIIMM Ha  IPOIECCHI
KPUCTaJUTU3AI[MM ¥, COOTBETCTBEHHO, O0Opa30BaHHWE HEOJHOPOMAHOCTEH
CTPYKTYpPhBI U CBOMCTB BbIpallIUBAEMbBIX KPUCTAJUIOB B PC€AJIbHBIX YCJIOBUAX
MHUKpPOTPaBUTAllMK, SIBISIIOTCS  BHOpanmuu Ha OOpPTy KOCMHYECKHX
anmapaTtoB. JTa mpobiieMa 0COOEHHO aKTyallbHa, TMPEXAe BCEro, MOTOMY,
YTO KOHBEKTHUBHBIC IPOLECCCHI B pacCiuiaBax IpU BbIpalllUBAHUU KPUCTAJIJIOB
HUMEIOT BBICOKYIO YYBCTBHTEIBHOCTh K BHEIIHUM BO3eiicTBHAM. Ha ocHOBE
MIPOBEACHHOI'0 MATEeMAaTHYECKOTO MOJCIHPOBAHUS M SKCIEPUMEHTATBHBIX
UCCIICAOBAHMMA, B  YCIOBHAX (IO CTPYKTYpe W  HHTEHCHBHOCTHU
KOHBCKTHBHBIX TCUCHHI) MPUOIMKEHHBIX K YCIOBUSIM MHKPOTPaBUTAIINU
YCTAaHOBJICHO, 4YTO OOpa30BaHHWE II0OJOC pOCTa B  BBIPALIMBAEMBIX
KpHUCTaJIaX, IpU BUOPAIIMOHHBIX BO3ACWCTBUSIX HAa pACIUIaB, 3aBUCHT HE
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TONBKO OT aMIUIUTYIbl M YaCTOTHl THX BO3ACHCTBHUIL, HO M OT YPOBHS
M3HAYAJIHHOW KOHBEKLHH B PaCILUIaBe.

TperbuM HeraTHBHBIM (aKTOPOM, BIMSIOIIAM HAa CTPYKTYpy H
MHTCHCHUBHOCTh KOHBEKTHBHBIX TEUCHHH B PacIUIaBe MPU BHIPAIIUBAHUH
KPHUCTAJUIOB B  YCIOBHSX DPEaJIbHOW  MHKPOIPAaBHTALMH, SIBISCTCS
KBAa3WCTAaTHYECKas  KOMIIOHCHTA  MHKPOYCKODEHHI  (M3MCHCHHE B
OPOCTPAHCTBE W BO BPEMEHH OPHEHTALMM BEKTOpPa OCTATOYHOU
rpaBUTAIMH), TIPUCYTCTBYIOMIAs Ha OOPTY KOCMHYECKUX ammapatoB. XOTsI
AMIUTMTYa STHX MHKPOYCKOPEHHMil Haxoimrcst Ha yposHe 10°g,, HO mx
BJIMSIHHEC HA MOBEICHUE PACIIABA MOXET OBITh CYIICCTBCHHBIM, T.K. ITH
MHUKPOYCKOPEHHUSI B TPOIECCE POCTa KPHUCTAUIOB H3MCHSIOTCS M IO
BCJIMYMHE, U II10 HaAIPaBJICHUIO. HpOBe[[eHHI)Ie pacyeThl MOKa3ajau, 4YTO
KBAa3WCTATHYECKasi  KOMIIOHCHTa  MHKPOYCKOPDEHHII  NPUBOIUT K
BO3HHKHOBEHHUIO [OIOJHUTEIBHBIX CIa0BIX JaMHHAPHBIX TEYCHHH CO
CKOpPOCTBIO ~2.5-107% cM/c BOMM3M (POHTA KPHCTAIIM3AIMA U HApPYIIAET
MaKpOOJHOPOJHOCTh PACIPENCICHHUS JIETHPYIOIEH IPUMECH [0 JHAMETPY
BBIPALINBAEMBIX KPHCTAILIOB.
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MNPUMEHEHWS BECIIMJIOTHBIX CPEJCTB B MHTEPECAX
IMONCKOBO-CITACATEJBHOI'O OBECIIEYEHUS HA
CYXOITYTHBIX U MOPCKHX YYACTKAX BBIBEJEHUS U
CIIYCKA CIIYCKAEMOI'O ATIITIAPATA U3 COCTABA POC C
OPBUTOM BLICOKOT'O HAKJIOHEHUSI C KOCMOJIPOMA
BOCTOUYHBIN

USE OF UNMANNED VEHICLES IN THE INTERESTS OF
SEARCH AND RESCUE SUPPORT ON LAND AND SEA SITES OF
ASSEMBLY AND RELEASE OF LANDER FROM THE ROS WITH

A HIGH INCLINATION ORBIT FROM THE VOSTOCHNY

COSMODROME

AHHOTanusi. B craThe paccMOTpeHBI OCHOBHBIC HalpaBIICHUS
npumeHeHns: bJIA 1 aBHaIMOHHBIX OECTIMIOTHBIN KOMIUICKCOB Ha OCHOBE
aHaJM3a OmbITa opraHm3anuii, padoratommx B obmactu [1CO. BrimeneHsr
TIEPCIIEKTHBHBIC HAIIPABJICHHUS Pa3BUTHA aBHAMOHHBIX TexHonorui I1CO
mocie co3ganus Poccuiickolt opOHUTANEHON CTAaHIHMU C OPOUTOH BBICOKOTO
HaKJIOHEHHSI.

KarwueBbie caoBa: [ICO, BJIA, aBuanuMOHHBIH OCCHMIIOTHBIN
KOMIUIEKC, OpOWTa BBICOKOTO HaKJIOHEHUs, Poccuiickas opOuTanbHas
CTaHIIMS.

Abstract. The article discusses the main areas of application of UAVs
and unmanned aerial systems based on an analysis of the experience of
organizations working in the field of PSO. Promising directions for the
development of PSO aviation technologies after the creation of the Russian
orbital station with a high-inclination orbit are identified.

Keywords: PSO, UAV, aviation unmanned complex, high-inclination
orbit, Russian orbital station.

OnHOM 1 BaXXHBIX MOJCHCTEM 00ECTICUECHHUS AEATEIbHOCTH aBHAIIMOHHO-
KOCMHYECKHX KOMIUIEKCOB SBISETCA CHCTEMa IITaTHOTO M aBapUilHOTO
noucka u cnacanus dxunaxeit (IICO). Ecin pemenne 3ajaun miIaHOBOTO
IIONCKA CITyCKaeMbIX KOCMHYECKHMX allapaToB B 3aJaHHOM paiioHe
npu3eMieHns (TPUBOJHEHHS) JIOCTUTAETCS JOCTATOYHO YCIENIHO, TO
BapuaHToB 3(QQEKTUBHOTO pa3pelieHusi MpoOJIeMbl CBOEBPEMEHHOTO
roncka, oOHapyXeHHs M CIacaHHs KOCMOHABTOB B Cllydae aBapHHHBIX
M0Ca/IOK KOCMHYECKOro KOpaldisi Ha CErOoJHSIIHMN JeHb CYIIECTBYET He
MHOTO.

ITpn Haknonennu opbutsl B 51,6 rpagyca, BeiBox TIIK B KocMoc Oyner
OCYIIECTBIISIThCS HAJ akBaTopuel THXoro okeaHa, a IpH HAaKJIOHEHUH B 98
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wm 83 rpagyca — Haj MOJSPHOW OOJNACTBIO 3eMHOTO Imapa U CeBepHBIM
JlemoButhiM okeaHOM. B 00omx ciydasx, aBapuitHOE MpeKpalieHne moiéra
KK nmpuBepér k momajaHuio B yCIOBUS, IpPH KOTOPBIX 3ajada
CBOEBPEMEHHOTO M HAIEKHOTO OOHApyXEHHUs CITyCKaeMOTO ammapara C
9KUMAXXEM BHYTPH, TPAJUNMOHHBIMH METOAAaMH TPYIHOpa3peIInMa.
HopmaTtuBHOE Bpemsl, yCTAaHOBICHHOE PErTaMEHTHPYIOIINMH JOKYMEHTaMHU
[2, ¢.2-5] u 0OycioBIeHHOE, PEXE BCEro, CPOKAMH COXPAHEHHS JKU3HH 1
3/I0POBbSI KOCMOHABTOB, COCTaBJISIET HECKOJIBKO YacoB, 4YTO NOTpeOyeT
OpraHu3alluy CIEeUAIBHBIX 30H IexypcTBa cpeacts [ICO B Bo3nyxe mnu
Ha Mope.

I'maBeHcTByIOIIEE MOJOXKEHHE IIPHU 3TOM 3aHMMAET BONPOC IMOMCKA U
CIIacaHus KOCMOHABTOB B CJIydae HEIITaTHOTO CTapTa MM MOCAIKU.

OOHapyxenune cmyckaemoro ammapara (CA), cBI3p SKumaxa c
TIONCKOBO-CIIACATENIbHBIMH  TTOJPA3ACICHIAMH, NOCTaBKa HEOOXOIMMOTO
o0opynoBaHUsl UId BBDKMBaHHS B ycnoBusx IlomspHoro okeaHa wu
sBakyanus dkunaxa CA Ha OCTPOBHYIO MJIM MaTEpPHKOBYIO ITOBEPXHOCTh, B
TOYKY BO3MOXKHOCTH Tocaaku Mu-26, AH-30(32), AH-74(148), Un-76 u
3BaKyaluu 3kunaxa. [1, c. 321-324]

VYuuTeiBass KECTKHE YCIOBHS ADPKTHUKH, HEOOXOIAMMO HCIIOJIb30BaTh
MakCUMyM CwiI H cpeiactB, i mnposeaeHus [ICO. Haumnas ot
BBIIICH3/I0KEHHBIX AaBHAIIMOHHBIX KOMILJIEKCOB, 10 CYJIOB CIEIYIOUINX II0
CeBepHOMY-MOPCKOMY MYTH, CUJI U cpeacTB BM®, a Tak e UMEIOIuXcs U
MEepPCIEKTUBHBIX OECHIIOTHBIX BeproiieToB W BJIA aspocraTHOoro THmna
(peTpaHCIAIHSL, CBS3b 1 MOHUTOPUHT TIOBEPXHOCTH). [3, ¢. 115-132]

3mech MBI BHAMM HOBYIO KOHIICIIIIMIO Pa3BUTHS  BO3IYIIHBIX
TPAHCIIOPTHBIX CPEJICTB, C NCKYCCTBEHHBIM MHTEIIIEKTOM, 3TO yke He BJIA
CaMOJICTHOTO W BEPTOJIETHOTO THIA, a BEPTOJIET OECHMJIOTHHK M CaMOJIeT
OECNMIIOTHHUK, OONaaloMMMI XapaKTePUCTUKAMH IITAaTHBIX CaMOJICTOB H
BEPTOJIETOB.

JUis 3TOro MOKHO HCIOJIB30BaTh HMEIONIYIOCS CEeTh BEPTOJIETHBIX
miomanok u adpoapomon Cesepa, ([Jukcon, o. Cpennuii, CeBepHast 3emiis,
M. Apxrudeckui, M. Okta06pbckoii PeBomiormn), Hosas 3emusa, 3emus
@panna Uocuda (Harypekas) u 1.1.)

ParmoHanpHO TPUMEHNTh YETHOYHBIM METOJN, HPHU HEBO3MOXKHOCTH
MTOCAJIK! aBHAITMH WM HEIOCTaTOYHOTO pajnyca AeHCTBHIMA:

—9BaKyals OKHMAXa C ITOMOLIbI0 OECHMJIOTHOTO BepTojeTa Ha
OCTPOBHYIO WJIM MAaTE€pUKOBYIO YacTh, a Jajee Ha OCHOBHYIO 0a3zy c
ABHAIIIOHHBIMH CPEICTBAaMHU OOJIBIION TAIBHOCTH;

IIpu stom Beproner BJIA HaxoauTCs B FOTOBOM K B3IETy aHrape Ha
BEPTOJETHON IUIOMIaJKe, TEXHUYECKOEe OOCIY)KHBAaHHE IIPOU3BOIMTCS
BaXTOBBIM METO/IOM B COOTBETCTBHHU C JIOKYMEHTALMEW IO DKCILUTyaTallnu
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(maHHAas MeTOOMKA TPUMEHSETCS B HKCIUTyaTaI[id aBTOMATH3WPOBAaHHOI
cucreMe Texamdeckoro koHTponsi (ACTK), oThmameHHBIX M IOJSPHBIX
YYacTKOB TOCYIapCTBEHHON I'PaHUIIbI,

— peTpaHcnsanus cBs3u ¢ momomipio BJIA aspocrarHoro Tmma. [3, c.
115-132]

[IpuMenerne OECIHMIIOTHBIX BEPTOJIETOB C BO3MOXKHOCTBIO JOCTaBKH
none3Hoi Harpy3ku 500-1000 xr u mampHOCTBIO mojaera 500-1000 kM
MOXET OO0ECIEeUNTh IOCTHIKCHHE JIBYX OCHOBHBIX IICJICH: OINEpaTUBHOE
MIPEOIOJICHUE TMOJIAPHBIX 30H OOJBIIOW MPOTSHKEHHOCTH BHE paguyca
JICHCTBUI aBUAIIMK; aBTOHOMHYIO MEpeOpOCKy Tpy30B U Jroaed 0Oe3
MIPUBJICYEHUS TIEpCOHANA, HenocpeAcTBeHHO B uHTepecax [1CO skumaxa.

it 0003HAUCHUSI MeCTa MOCAIKH U PETPAHCIIIMK CBSI3U B YCIOBHUSIX
reorpaguueckoro pembeda KocMoapomMa BOCTOUHBI  pannOHAIBHO
ucnonp3oBath BJIA  MyJIbTHUKONTEPHOrO THIA MO HIXKE HU3JI0KEHHOM
METOJIHKE.

B wHTEpecax co3maHWsA ONTHUMANBHBIX YCIOBUH BBICOKOA((EKTHBHOM,
0e301MO0YHOM 1 0E30IIaCHON AEATEILHOCTH dKUMAXEN MocIe mocagku BA
[TK-M Ha 3emiro mpemiaraercs MeToA HHGOPMAIMOHHON MOMICPKKU
SKUIIAXKeH 3a cueT poOOTU3AIMHU X TTOUCKA U CITACEHUSI KOCMOHABTOB.

MOXHO HCIMOJNB30BaTh BO3MOXHOCTh JIOCTaBKU Tpy3a OJKHUIAXY C
HCIIOBb30BAHUEM YIPABIAEMBIX PYJICBBIMA MAIIMHKAMHM, ILIAHUPYIOIIUX
MapanIoToB, MO3BOJSAIONIUX JOCTABIATh TPy3 C TOYHOCTH JO METpa IO
panromasiky, B uHTepecax [1CO skumaxa.

HemamoBaxken, yder ocoOeHHOCTeH apkTmyeckod (ayHbl (OempIx
MeIBECH), «XO3MH APKTHKI», aOCOJTIOTHO HEe OOWTCS JIOIEH M MOXKET
BOCTIPHHSTH HX Kak J100bray. UTo TpeOyeT KapaJuHaIhHO YCHIUTH CPEICTBA
3aIIUTHl HSKATIAXA.
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COBEPIIEHCTBOBAHHUE CUCTEMBbI IOATI'OTOBKHA
KOCMOHABTOB ITYTEM PACIHIMPEHHMS BO3MOXHOCTEN
JIOCTYIA K YYEBHOM TOKYMEHTAIIUU

IMPROVING THE COSMONAUT TRAINING SYSTEM BY
EXPANDING ACCESS TO EDUCATIONAL DOCUMENTATION

Annorauusi. B ®I'bY «HUU HUIIK umenu FO.A. Tarapuna» (Llentpe)
paccMarpuBaeTcsl NPEAJIOKEHHE TI0  COBEPIICHCTBOBAHUIO  CHCTEMBI
MOATOTOBKM KOCMOHABTOB Ha OCHOBE MCIOJb30BAHUS COBPEMEHHBIX
TeXHOJOTHH oOyueHus. Ilo MHEHHIO aBTOpPOB, B JIOMNOJHEHHE K
CYLIECTBYIOIIEMY MIPOTPaMMHO-METOIUYECKOMY obecrieueHunto
KOCMOHABTOB Y4YeOHON JOKyMEHTAallMed B paMKaxX POCCHUHCKOH CUCTEMBI
MMOJITOTOBKH KOCMOHABTOB, HCIIOJB30BAaHHE COBPEMEHHBIX OOYYaFOIIIX
TEXHOJIOTHA PACHIMPUT BO3MOXKHOCTH KOCMOHABTOB IO OOCCIICYCHHUIO
OTEPAaTUBHOTO JIOCTYINA K YYEOHBIM U METOAWYCCKHM MarepHaiaM, B TOM
YHUCJIE U YNAJEeHHOTO C HCIOJIb30BAHUEM KOMIIBIOTEPHOW TEXHUKH, Ha BCEX
JTamax NoAroToBKU. Kpome 53TOro, CHeHUaJUCTBl MO TOATOTOBKE
KOCMOHABTOB MOTYT HCHOJb30BaTh JAaHHYI) CUCTEMY JJISl MOJy4eHHUs
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aKTyaJIbHBIX MaTepHalioB, XpaHEHUs y4eOHOH NOKYMEHTAIWH, ITONyYeHHUS
00paTHON CBS3M OT KOCMOHABTOB M DPa3pabOTKH Y4YeOHBIX H y4eOHO-
CIPaBOYHBIX MMOCOOHH 1O AUCIUIUIHHAM ITOATOTOBKH.

KaroueBble cioBa: mmiIoTHpyeMas KOCMOHABTHKA, IOATOTOBKA
KOCMOHABTOB, y4eOHast JOKYMEHTAIUs, CUCTEMa 3JIEKTPOHHOTO O0YydYeHUS,
CpelcTBa NOATOTOBKHM KOCMOHABTOB, HH(POPMAIIMOHHOE 00ECIICUCHHE.

Abstract. A proposal to improve the cosmonaut training system based
on the use of modern training technologies is being considered at the
Gagarin Cosmonaut Training Center (GCTC). According to the authors, in
addition to the existing software and methodological support for
cosmonauts with educational documentation within the framework of the
Russian cosmonaut training system, the use of modern training technologies
will expand the capabilities of cosmonauts to ensure prompt access to
educational and methodological materials, including remote using computer
technology, at all stages of training. In addition, cosmonaut training
specialists can use this system to obtain relevant materials, store educational
documentation, receive feedback from cosmonauts and develop training and
reference manuals on training disciplines.

Keywords: manned cosmonautics, cosmonaut training, educational
documentation, e-learning system, cosmonaut training tools, information
support.

B cBs3u ¢ ykazom IIpesunenta PO ot 09.05.2017 Ne203 «O Crpareruun
pasButHs wuHpopManuoHHOro obmectBa B P® wa 2017-2030 romsr»,
HEOOXOAMMO MOJIEPHU3UPOBATH CYHIECTBYIOIIYIO CHCTEMY IIOJIOTOBKH
KOCMOHaBTOB Ha 0Oa3e LleHTpa B BHIY CTPEMHUTENBHOTO pPa3BHTHS
nH(GOPMAMOHHBIX TEXHOJIOTHH B MHUpE, YBEJIWYEHHS 3arpyXeHHOCTH M
00BbEMOB NOJTy4aeMbIX 3HAHUH KOCMOHABTaMHM, M TEM CAMBIM TIOSIBICHUEM Y
HUX ITOTPEOHOCTH B JUCTAHIIMOHHOM JOCTYIIC K YUeOHOH JIOKYMEHTALMH BO
BpeMsI CaMOIIOITOTOBKH, KOMaHANPOBOK, ITOE3/I0K Ha KOCMOJIPOMBI U T. 1.

IIpoBenen aHanu3 no paboTe MONIb30BaTENeH C CUCTEMOM AIIEKTPOHHOTO
oOyuenuss — LMS (anni.: Learning Management System) M3 CTOPOHHHX
opraHmauHﬁ, TEM CaMbIM TIPUBCIACHBI IIPUMEPHBIL nu IIOKa3aHa
a¢dexTuBHOCTh cucteMbl. Bo Bpemst obyuenmst B HACA (SpaceX) mo
NIPOrpaMMe NEPEKPECTHBIX IOJIETOB POCCUMCKUE KOCMOHABTBI OTMEYAlOT,
YTO Ha HAYaJILHOM 3Tare 00y4eHus (TeopeTniecKast 4acTh) OOJIBIIYIO YacTh
BPEMEHM MPOXOJHT B BHJE CAMOIIOATOTOBKU C HCIOJb30BaHMEeM LMS Ge3
y4JacTHsl CIEIHAINCTOB MO MoAroToBke. [Io ombITy paGoThl KOCMOHABTHI
OTMEYaIOT — JIOCTYHHOCTh M yHOOCTBO YNAJICHHOTO MOJB30BaHUS. A BOT
NpaKkTHYecKasi 4acTh IIOATOTOBKM IPOXOAUT YK€ CO CHENHAIUCTaMH Ha
CHELUaNM3UPOBaHHBIX TEXHWYECKHX TpeHaxepax (Makerax). B cBoro
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odepenp, MpenoAaBaTe BEICIIET0 00pa30BaTelbHOTO yupexkaeHus MAU
OTMEYAIOT, YTO 3JIEKTPOHHOE oOydeHHe B LMS monoXuTenbHO BIMSACT HA
CTYAEHTOB C TOYKH 3PEHHSI BOBJICUCHHOCTH B 0Opa30BaTEIBHBINA IPOIIECC,
Omarogapsi MHTEPAKTUBHOCTH, MPOCTOTHI HCIIOJIB30BAaHUS W OTCYTCTBUS
3arpaTt BpeMeHHU Ha moe3nky 1o BY3a mo 2-4 gaca B neHs.

Co3pmannsrit B 1960 romy Ay HOATOTOBKM UYEIOBEKa K KOCMHYECKOMY
nonéry, 3a 64 roxga lleHTp Hakommi 3HAYMTENbHYIO Oa3y 3HaHMd. Ha
JaHHBI MOMEHT mpuMeHsercs oxoido 300 akTyanbHBIX  y4eOHBIX
JOKyMeHTOB [1-2], xoTopele pa3paboraHsl cnenuanuctamu llentpa mns
MOATroTOBKM KocMoHaBTOoB Mo mporpamMme MKC. CoszgaBaemas u
CBOEBPEMEHHO  akTyalu3upyemas IO Mepe  COBEPIICHCTBOBAHMUS
KOCMHYECKOW TEXHUKM YydeOHas JIOKyMEHTalus IpeAHa3HauYeHa JUIst
(opMupoBaHHA Yy KOCMOHAaBTOB Ha BCEX JTamax IIOATOTOBKM 3HAHMH,
YMEHHH, HaBBIKOB U MPO()ECCHOHATBHO BAXKHBIX KAaueCTB MO OE30MacHOMY
BBINTOJTHEHHUIO TIPOTPaMM KOCMHUYECKHX IOJIETOB, B TOM YHCIE NEHCTBHN
NP BO3HMKHOBEHHWHW HEUITATHBIX M aBapWHHbBIX cuTyanuid. OHa BKIIOYaeT
MIPOTPaMMBbI, PYKOBOACTBA, METOJUKH, METOANIECKHE TTOCOOHS U KapTOYKH,
y4eOHHKH, yueOHBIC U y4eOHO-CIIPaBOYHBIC TOCOOMS, aTbOOMEI CXEM, B TOM
yucie OOPTOBYIO JOKYMEHTALIUIO.

K HacrosimieMy BpeMeHM IOJydeH OOJbLION Hay4YHO-NPAKTHYECKUH
OTIBIT MCIOJIb30BAHUS COBPEMEHHBIX KOMITBIOTEPHBIX CPEACTB U CHCTEM IS
IIOJITOTOBKM KOCMOHABTOB K BBINOJHEHHIO SKMIIQXKaMU Pa3NUYHBIX 3a]a4y
npodeccroHaIbHON JeaTesbHOCTH 1o nporpamme nonera MKC, xotopsblit
MOXET OBITh WCIHOJB30BAH TPH INPOBEJCHWH pabOT 1O MEPCIEeKTHBHBIM
nporpammaMm  [1-2].  Bmectre ¢ TeMm, COBpEMEHHbIE  YCJIOBHUS
npodeccruoHaIbHON JeATEIILHOCTH KOCMOHaBTOB OTIPEAENSIOT
HEOOXOAMMOCTh COBEPIICHCTBOBAHUS (OPM M CHOCOOOB IPEACTABICHUS
KOCMOHAaBTaM M CIeNHaJucTaM TpeOyeMoidl wuHpopMamuum s UX
CBOEBPEMEHHOHN M Ka4€CTBEHHOMN ITOJTOTOBKH.

WudopmanmonHoe obecriedeHHe BKIIOYACT KaK MpPEeNOCTaBIICHHUE,
00paboTky, nepeiayy HHGOPMAIMOHHBIX PECYpCOB, TaK M COOCTBEHHO
UH(POPMAIHOHHBIC pecypchl (yueOHY 0, OOPTOBYIO JOKYMEHTAIHIO, (OTO- U
BHJIEOMAaTepHalIbl, PYKOBOJAIINE JOKYMEHTHI, y4eOHbIe Tpa(uKy, IUIaHbBl U
MPOrpaMMBbl, OOydaromue Kypchl) B AyeKTpoHHOH ¢opme [3]. s sTux
neneit B LleHTpe MOATOTOBKM KOCMOHABTOB CO3/aHa M (YHKIIMOHHUPYET
aBTOMaTU3UPOBaHHAs cucTeMa nH(pOPMALMOHHOTO obecrieyeHust
noaroroBku kocMoHaBTOB (ACUOIIK). Texunueckue cpenctsa ACUOIIK
00ecreunBalOT BO3MOXHOCTh JIOKAJIBHOTO JIOCTYIa K HEoOXoAMMOoit
y4eOHOM JOKYMEHTallMd W BO3MOXHOCTH IIPOBEICHUS, C HEKOTOPBIMHU
OTpaHMYEHUSIMHU, AUCTAHIIMOHHOTO 00y4eHHsI KOCMOHABTOB, aCTPOHABTOB U
CHELHAIICTOB C MOMOIIBIO CPEACTB BHACOKOH(epeHcBa3n. s pemenns
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3a1a4yl yIaJeHHOTO (IUCTAaHIIMOHHOTO) AOCTyNa K y4eOHOW TOKYMEHTAIINH
¢ 2012 mo 2022 roma mcmons3oBanachk omHa m3 noxcucremM ACHUOIIK —
ETMDS (anrm.: Electronic Training Materials Distribution System) [4],
KOTOpasi II03BOJISUIa KOCMOHABTaM, AacTPOHABTaM U CIICIHAINCTaM
MeXITyHaponHbIX mapTHepoB 1o MKC monp30BaThes yaeOHBIMH TOCOOUIMHU
3a mpeaenamu Llentpa gepes cets UnTepHer [3]. B cucreme ETMDS B xoze
9KCIUTyaTallui OBUITM BBISABJICHBI HEpellaeMble NPOOJIEMBI, CBS3aHHBIE C
0COOCHHOCTSIMH APXUTEKTYPHI CHCTEMBI u OTCYTCTBUEM
KpoccratGopMeHHOCTH. Tarkke B CHUCTEME IIHUPOKO HCIOJIB30BAIOChH
00opynoBaHUE U IPOrpaMMHOE 0OecIieueHre HHOCTPAHHOTO POU3BO/ICTBA,
yto B Havase 2022 rojma oka3ano ONpEAETICHHOE BIMSHUE HA pEIICHHE O
IIPUOCTAHOBKE SKCIUTyaTallul 3TOH CHCTEMBI.

B cBIBH Cc  aKTyanbHOCTBIO  WCHONB30BAHHS  TEXHOJOTHH
JVCTaHIMOHHOTO O0y4YeHHsI B Mpoliecce MOATOTOBKE KOCMOHABTOB, B 2023
TOIy, HA OCHOBAaHHH OIIBITA, ITOJYYEHHOTO IIPU CO3IAHUH W IKCIUTyaTaILlUH
cucreMsl ETMDS, B IleHTpe mMoAroToBKHM KOCMOHABTOB OBLTH MPOBEICHBI
paborer mo cozmanmio ETMDS2 — cnenmyromeidl BEpCHH CHCTEMEL,
n30aBIEHHOM OT YacTH HEJOCTAaTKOB IIEPBOI BepcHH M pelIaroIeil 3agady
VAAJICHHOTO JOCTYyMa K y4eOHbIM nocoOusMm. B Hauane 2024 roma cuiamu
xoyuiekThBa lleHTpa ObuTa mpoBedeHa MoaepHM3alus cuctemsl. Ilpu
co3maHuK M MojepHu3anuu cucteMbl ETMDS?2 yuutsiBanuchk TpeGoBaHus
3akoHojarenbcTBa Poccuiickoil denepanvyu U JIOKAJIbHBIX HOPMAaTUBHBIX
aKTOB PaKeTHO-KOCMMYECKOH OTpaciy B 4acTH oOecredeHus] 6e301MacHOCTH
KPUTHYECKOH MH(YOPMAITMOHHON HHPACTPYKTYPBHI.

B nmoxmame Oymyr mnpeacraBieHBl (YHKIMOHAJIBHBIE BO3MOXXHOCTH
cucreMsl ETMDS2 u pesynbrarel €€ anpobannu, npoBeneHHon B LleHTpe
MMOJATOTOBKH  KOCMOHaBTOB B 2024 rTOomy paMkax paboT 1O
COBEpIICHCTBOBAHHIO CHCTEMbI OATOTOBKH KOCMOHABTOB.
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JIACKPETHO-COBBITUMHOE MOJIEJIMPOBAHUE
BHEKOPABEJBHOM JEATEJIbHOCTA KOCMOHABTOB
HA NOBEPXHOCTH JIYHBI TP BO3BHUKHOBEHHUU
HEIITATHOM CUTYAIIMU «<HEPABOTOCIIOCOBHBIN
OIIEPATOP»

DISCRETE-EVENT SIMULATION OF COSMONAUTS
EXTRAVEHICULAR ACTIVITIES ON THE MOON SURFACE
IN THE EVENT OF AN EMERGENCY SITUATION «INOPERABLE
OPERATOR»

AnHotamusi. B mporecce BHekopaOenbHOW nestenbHocTH (BK/I)
KOCMOHABTOB Ha MOBEPXHOCTU JIyHbI HE HCKIIOYEHA TOTEpS OJHUM U3
YICHOB JKMIAaXKa BO3MOXXHOCTH CaMOCTOSITENIbHOTO MepenBrkeHus. s
MMUTAMOHHOTO MoJjenupoBanusi mnpouecca BKJ[ npu BO3HHKHOBEHUH
JTAHHOW HEMITaTHOW CUTYallMd MOXET OBITh MCHOJBh30BaHA pa3paboTaHHAs
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aBTOpaMH TUCKPETHO-COOBITHIHAS cToxacTudeckas woxaens BKJl Ha
OBEpXHOCTU JIyHBI.

KnroueBble cjioBa: BHekopaOenbHas IeATEIbHOCTh, IOBEPXHOCTD
Jlyner,  HemTaTHas ~— cuUTyamus,  HepaOOTOCIIOCOOHBIM  omepaTop,
WMHUTAIIHOHHAS MOJIEIb.

Abstract. During cosmonauts’ extravehicular activity (EVA) on the
lunar surface, it is possible that one of the crewmembers will lose the ability
to move independently. To simulate the EVA process when this emergency
situation occurs, developed by the authors the discrete-event stochastic
model EVA on the lunar surface can be used.

Keywords: extravehicular activity, lunar surface, emergency situation,
inoperable operator, simulation model.

OnmHOlt W3 BO3MOXHBIX HEINTATHBIX CHUTyalluid B  IIpoIecce
BHeKopabenmpHOH nestenbHOCTH (BKJI) mmmoTmpyembIx SKcmeanmuii Ha
noBepxHocTH JIyHBI SBISIeTCS TOTEps OAHWUM M3 UJICHOB OJKHIaXKa
CHOCOOHOCTH CaMOCTOSITEIBHOTO TEPEABI)KEHHUS BCICACTBUE YXYALICHUS
COCTOSIHHSI €T0 3[0pOBbs WM HeucnpaBHOCTH ckadanzapa. [Ipoumemypa
BBIXOJIa U3 3TOH HemTaTHOH cutyaruu («HepaboTocnocoGHbI onepaTopy)
BKJIIOYAaeT TPAHCIOPTHPOBKY IOCTPAAaBIIET0 KOCMOHAaBTa B IIITFO30BOM
OTCEK, NpOBEJCHHE OOpaTHOTO IUIIO30BAaHUS, H3BICUCHHE YeJOBEKa M3
ckadaHapa ¥ OKazaHHE eMy, IPU HEOOXOAUMOCTH, MEIUIIMHCKOM TTOMOIIIH.
Pacnonmaraemoe BpeMs 3Bakyallud HepabOTOCHOCOOHOTO KOCMOHaBTa B
LIJIFO30BOM  OTCEK MOJXKET OBITh OINpEIENICHO B pe3yJbTaTe aHaln3a
Pa3IMYHBIX BapHaHTOB IOBPEXICHUS cKadaHIpa, OTKA30B €ro CHUCTEM, a
TaKKe BO3MOXKHBIX IPUYHH YXYALICHHUSI COCTOSIHUS 3/10pPOBbsi KOCMOHABTOB
B npouecce BK/I.

[Tnanupyemas mporpaMMa paboThl KOCMOHABTOB Ha MOBEPXHOCTH JIyHBI
(umknorpamma BK/I) nomkaa obecrieumBaTh BO3MOXKHOCTH NMapHUPOBAHUS
HemTaTHOM cutryanmn «HepaborocmocoOHBIN  omeparopy». IlpoBepky
JAHHOTO TpeOoBaHMA TpenIaraeTCs BBIIONHATH IyTEM IPOBEACHUS
YHCIICHHBIX HKCIEPHUMEHTOB C HCIIOJIB30BaHMEM pa3pabOTaHHON aBTOpaMH
JUCKPETHO-COOBITHIHON cToxacTtuueckoi moxermu BKJI [1, c. 49], [2, c.
202]. NanHas mpoBepka MOKeT OBITh OPTaHU30BaHa CIEAYIOIIMM 00pa3oMm.

IIpousBonuTCs HaAcTpoilka NapamMeTpoB HMHUTALMOHHOW MOJEIU B
COOTBETCTBUM  C  BBIOpaHHOH  IIMKJIOTpaMMOM  BHEKOpaOeNlbHOM
JesTedbHOCTH. B kaxaod peanusanuu mpouecca HMMUTALMOHHOTO
MoJienMpoBaHus 1ukiIorpammbl BKJ ciryqaiiHeIM 0OpazoM ompenessiercs
MOMEHT BPEMEHH IIOTEPH PabOTOCIIOCOOHOCTH OJHHM M3 KOCMOHABTOB,
MOJIETIUPYETCsl  IIPOLeCC  TPAHCHOPTHUPOBKH  HEPaOOTOCIIOCOOHOTO
orepaTopa B IUIIO30BOM OTCeK M (PUKCHpyeTcs IpOJOIDKUTEIBHOCTD
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JIAaHHOTO IMporecca. TpedyeMoe KOJIUYECTBO YHCICHHBIX JKCIEPHMEHTOB
ONpeaessieTcsl  COOTHOIICHHEM  3aaHHOTO  MPEJCIbHOTO  BPEMEHH
9BaKyaldd HepabOTOCHOCOOHOTO KOCMOHABTa, CPEIHEro  3HAYCHHs
BPEMEHU TPAHCHIOPTUPOBKH, MOJIYIEHHOT0 B Pe3yJIbTaTe MOJACIUPOBAHUS, U
NPUHATOTO  3HAYCHHUS]  JOBEPUTENBHOH  BEPOSTHOCTH  (BEpPOSTHOCTH
BXOXKJICHUSI MAaTEMaTHYECKOr0 OXKHIAHUS BpPEMEHH TPAHCIOPTHPOBKU B
JIOBEPUTEJILHBIA HHTECPBA).

B pesynmpTare cTaTHCTHYSCKOW OOpaOOTKH MONYYCHHON BBIOOPKH
BBIUHCIICTCS BEPXHSISA rpaHuIa JIOBEPUTEIHHOTO HHTEpBaa
MaTEeMAaTUYCCKOTO OXKHUIAHUSA BPEMEHHU TPAHCIOPTHPOBKH. Ha ocHoBaHWU
CpaBHEHU 3aJTaHHOTO MaKCUMAaJIbHOTO 3HAYCHHUS BPEMCHU
TPAaHCIIOPTHPOBKH  HEPabOTOCIOCOOHOTO KOCMOHAaBTa C  BEJIMYHHOW,
MOJYYEHHOU B Pe3yJbTAaTe YUCICHHBIX KCIICPUMEHTOB, JETIaeTCs BBHIBO 00
YIOBICTBOPEHUH paccMarpuBaemoit mukiorpammbl BKJ] ycTaHoBiIeHHOMY
TpeboBaHUIO0 OE30MaCHOCTH.
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MNOAIOTOBKA KOCMOHABTOB I10 KOCMHYECKOMY
SKCIHHEPUMEHTY «IIPOBUOBHUT»

COSMONAUT TRAINING FOR THE PROBIOVIT SPACE
EXPERIMENT

AnHoTanusi. J[nuTenpHoe TpeObIBaHME UYENOBEKa B YCIOBHSAX
KOCMHYECKOTO TM0JIeTa, B TOM YHCJIE B TIEPMETUYHO 3aMKHYTOM
MIPOCTPAHCTBa, KOTOPHIM sBisieTcs: repmoodreM MKC MexnyHaponHas
kocmuueckas craHuusi (MKC), mMoxer sBISTBCS BaxkHeHmMM (akropom
CHOCOOHBIM  CHIPOBOLIMPOBATh BO3HUKHOBEHHME pPa3IMYHOTO Xapakrepa
PELMANBUPYIOIMX WH(EKIUA, NPUYMHOW KOTOPBIX MOTYT SIBISTHCS
W3MEHEHHs COCTaBa MUKPOQIIOPHl OpraHu3Ma 4enoseka. [ obecniedeHus
COXpaHEHHs 310POBbS KOCMOHABTOB, MPEOBIBAIONIMX IPOJOIDKHTEIHHOE
BpeMs B YCIIOBUSX, HE SBIIOIIMXCA ONTHMAJbHBIMH [UIS JKH3HH,
HE00XOMMO MMETh Ha OOPTY KOCMHYECKOTO KOpaldis mpodHiIaKTHISCKOe
CpenCcTBO, KOTOpoe OyaeT (YHKIMOHMPOBATh KaK OOLICyKpeIUIstoniee
CPeNCTBO M CIOCOOCTBOBATh CMSIYCHHIO HETaTHUBHBIX HOCIEICTBHI
BO3JICHCTBUSA BHEIIHEH CPENIbl, B IIEPBYIO OUYEPEAb BO3IECUCTBUSA DK30NCHHOU
MUKpPO(]IIOpPBI, HaXOJMIEHCcsT B BO3AYIIHBIX OTCEKax Kopalusi, a TakkKe
BO3/ICICTBUSL 9HIOTeHHOW MHKpoQuiopsl. B kauecTBe Takoro cpejicrsa
MOXKHO pPaccMOTpeTh NPOOHOTUK, Kak MNpOQHIaKTHIECKOE CpPEACTBO,
OKa3bIBaolIee KOMIUIEKCHOE BO3/ICHCTBHE Ha YEIOBEYECKHUIT OPraHHU3M.

KaroueBble ciaoBa: (akTopbl KOCMHYECKOrO II0JieTa, MHKpodJopa,
NPOOHOTHK, MOJATOTOBKa KOCMOHABTOB.

Abstract. Long-term stay of a person in space flight conditions,
including in a hermetically sealed space, which is the pressurized volume of
the ISS (International Space Station), can be the most important factor that
can provoke the occurrence of various types of recurrent infections, the
cause of which can be changes in the composition of the microflora of the
human body.

To ensure the preservation of the health of astronauts staying for a long
time in conditions that are not optimal for life, it is necessary to have on
board the spacecraft a prophylactic agent that will function as a general
strengthening agent and help mitigate the negative consequences of
exposure to the external environment, primarily the influence of exogenous
microflora located in the air compartments of the ship, as well as the effects
of endogenous microflora. Most likely, a probiotic can be considered as
such a remedy, as a drug that has a complex effect on the human body.

Keywords: space flight factors, microflora, probiotic, cosmonaut
training.
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JleHCTBYONIMM Ha4aao0M IIPOOHOTHKOB SBIISIFOTCS KJIETKH TTOJIE3HBIX IS
30POBBSI YEJOBEKA MHKPOOPTaHM3MOB, HAXOIIIHECS B AaKTUBHOM
COCTOSTHAY WJIM B CyOMMMHUpOBaHHOM Bue. OTHAKO HAa CETONHSIIHNAN ACHb
TBEpAO [OKA3aHHBIM SBISIETCS IIOJOXKEHHE O TOM, 4YTO KIETKH
MHKpPOOPTaHM3MOB, HaXOJSIINECS B META0OIMIECKH aKTHBHOM COCTOSIHUH
(B BUZIE KHUCIIOMOJIOYHOTO NPOAYKTa), 00JagaroT 0ojee sIPKO BHIPaKEHHBIM
MPOOMOTHYCCKUM MOTEHIHAIOM [1].

B cBsi3u ¢ aTMM moOCTaBiIeH BONpPOC 00 M3YYEHHH BO3MOXKHOCTH
MOJTyYeHHsI TPOOHMOTHYECKOro TpernapaTa, CoJepKamero (Gpu3noIorn4ecKu
AKTHBHBIE KJIETKH MPOOUOTHYECKUX MUKPOOPTaHU3MOB HETIOCPEICTBEHHO B
YCIIOBHUSIX KOCMUYECKOT0 T0JIeTa cuilaMu Haxojsuerocsi Ha 6opty PC MKC
9KHMaXka B paMKax Kocmudeckoro skcrmepumenta (K3) «[Ipobuosuty.
Koneunoit mempto KO «I[IpobmoBuT» sBiIseTcs pa3paboTka IPOCTOH U
y1oOHOM, pH €€ OCYIIECTBICHNN Ha OOPTY MUIOTHPYEMOTO KOCMHUYECKOTO
KOMIUIEKCa, TEXHOJIOTHU TIOMYYEHHUS MPOOHOTHYECKOTO KHCIOMOJIOYHOTO
7e4eOHO-TIPOUIIAKTHIECKOTO MIPOIYKTa, MPEIOTBPAINAIOIIET0 pPa3BUTHE
MHUKPO3KOJIOTMYECKUX ¥ UIMMYHHBIX HApYIICHHH Y KOCMOHABTOB B IEPUO
BBITIOJTHEHUS] UIMH JUTUTEIHLHBIX KOCMUYECKUX TOJIETOB [2].

KD «lIpobuoBut» oTHOCUTCS K paszzaeny «TexHOJOrMH OCBOECHUS
KOCMHYECKOTO TPOCTPAHCTBA», YTO IPEIyCMaTpUBAeT OCOOBIM MOAXOJ K
00y4EeHUI0 KOCMOHABTOB, TaK Kak HJET paboTa ¢ KHMBBIMH OOBEKTaMH Ha
anmaparype CJI0XKHOTO THIIA.

B noaroroBke KOCMOHABTOB YUYMTHIBaeTCS P  OCOOEHHOCTEH,
BAMSIOIINX Ha TIPOLECC OCBOCHUS HABBIKOB IIPH  BBIIIOJHEHHUH
COOTBETCTBYIOIINX OTICpaINii:

— GoJBIIOE KOJIMYECTBO M Pa3HOOOpasue oneparyid, KOTopble He0OX0IMMO
BBINTOJTHUTH NP NPOBEICHUN SKCIEPHMEHTA;

— criennduKa U pa3sHOOOpa3Hue UCHONb3YEMbIX TEXHUIECKUX CPE/ICTB;

— 0oJ1b1I0I 00BEM 3aroMUHaEMO HH(pOpMaLUH.

B nmoknane paccMaTpuBarOTCs 0COOCHHOCTH IMOJTOTOBKH KOCMOHABTOB
10 JaHHOMY OKCIIEPUMEHTY, CBs3aHHble cO crenupukod paboTel B
anmaparype 10 IIOJYy4Y€HUI0 JaHHOM mnpoxaykuuu. IIpeacrasiena
moaroToBka K BeimonHeHHI0 KO «IIpobnoBur» Ha 3Tamax MOATOTOBKH B
TpymIax CreyalIn3alii U COBEPIICHCTBOBAHMS, a TaK ke B dKunaxkax. Ha
JAHHBIX JTamax TMOATOTOBKHM KOCMOHAaBTaM 3aKJIaJbIBAIOTCS OCHOBBI
TEOPETHYECKOTO0 XapakTepa, IIepBOHAYaJbHBIE HAaBBIKM ITI0 padore C
anmapaTypoi, a Take MpUOOpPEeTAIOTCS NPAaKTHIECKNX HAaBBIKK PaOOTHI 110
BBIMOJIHEHUIO OJKCIEpPUMEHTa C HAay4YHOW amnmaparypoil, LeIeBbIM U
BCIIOMOTaTeNbHEIM  00Opy/lOBaHMEM, OTpabaThBaeTCs  LUKJIOTpaMMa
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9KCTIEPUMEHTa. PacCMOTpeHB!l pe3ynbTaThl M TEPCHEKTHUBBI JAbHEHINIETO
Pa3BUTHUS JAHHOTO SKCIEPUMEHTA JUISl YCIIOBHI KOCMHUYECKOTO TI0JIETA.
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AHAJIN3 BO3MOXHOCTEM CUCTEM, ®OPMUPYIOLIUX
BU3YAJBHOE HHOOPMALIMOHHOE ITIPOCTPAHCTBO
JIJISI TPEHAKEPOB OTPABOTKH 3AJIAY HAIIJIAHETHBIX
MUCCUM

ANALYSIS OF THE CAPABILITIES OF SYSTEMS THAT FORM A
VISUAL INFORMATION SPACE FOR SIMULATORS TO WORK
OUT THE TASKS OF PLANETARY MISSIONS

AHHOTalIl/Iﬂ. B JAOKJIaA€ pacCMaTpUBAOTCA 0COOEHHOCTH MOCTPOCHUSA
TEXHUYCCKUX CPEACTB IMMOATOTOBKM KOCMOHABTOB (TCHK) C MPUMEHCHUCM
TEXHOJIOTHH BHpTyaJ’IBHOﬁ PCaJIbHOCTU IJIA obecrneueHus IIOArOTOBKHA
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KOCMOHABTOB K BBIIIOJIHCHHIO 3314 HA MOBEPXHOCTH JIyHBI. YUHTBIBaeTCSA
ompIT co3manus w npumeneHums TCIIK mpm  moaroroBke K
npoecCHOHANIBHOW ~ JEATeIbHOCTH  KOCMOHAaBTOB B YCJIOBHSX
opb6uransHoro mojyeta [TIKA ¥ onbIT MOATOTOBKY CHIEIHAIHCTOB TI0 33a4aM
re0JIOrMYEeCKON pa3BeAKU, UMEIOIIMICS B BBICIINX YUCOHBIX 3aBEICHUSAX H
“HCTUTYyTax Poccuiickoil akageMun Hayk.

KaioueBble cioBa: BusyanpHOe HMH(GOPMAIMOHHOE MPOCTPAHCTBO,
BUPTyaJIbHasl PEAbHOCTD, TE0JIOTHYECKasl pa3Be/ika, 00yUdeHue.

Abstract. In the light of the development lines of manned space
exploration, the paper considers the features of building the Cosmonaut
Training Technical Facilities (CTTFs) with the use of virtual reality
technologies to ensure cosmonaut training for activity on the lunar surface.
The experience in creating and using CTTFs to train cosmonauts for
professional activity under orbital flight conditions as well as the experience
in training specialists for geological exploration tasks existing in institutions
of higher education and establishments of the Russian Academy of Sciences
are taken into account.

Keywords: visual information space, virtual reality, geological
exploration, training.

Umeromuiics 8 ®I'bBY «HUM HIIK nmenn FO.A. I'arapuna» omsiT
cosmanuss u npumeneHus TCIIK opuenHtupoBaH Ha oOecnedeHue
ITOJITOTOBKH KOCMOHABTOB K BBINOJIHEHHIO 33]1a4 B YCIOBUAX OPOUTAIHLHOTO
mojera TpH ydeTe Bo3meHcTBua HeBecomocTH [1].  OGecmedueHue
TIOJITOTOBKA KOCMOHABTOB K BBITIOJHEHMIO 3a7ad HA MOBEPXHOCTH JIyHBI
OTIIMYaeTCs, BO-TIEPBBIX, 10 crenupuKe 3agad, CBA3AHHBIX C
KapTUPOBAaHHEM IIOJIMTOHAa MOCAJKH, IPOBEACHHEM T'eOJOTHYECKOH
pa3BelIKH, pa3BOPAYMBAHMEM PETHCTPHUPYIOIIEH HAaydHOH ammaparypsl,
BBIITOJTHEHHEM BHEIIHETO OCMOTpa TEXHWYECKHX CpeICTB W T. A. Bo-
BTOPBIX, M0 (PU3MYECKUM YCIOBUSIM, CBSI3AHHBIX C HAJIWYHUEM I'PABUTALUH B
6 pa3 MeHsbIlel, yeM Ha 3emute, HU3KUM yrioMm CoJHIIa HaJ TOPHU30HTOM,
XapaKTepHBIM JJIsI TOJIMTOHOB, BBIOPAaHHBIX B PaliOHE IOXKHOTO IIOJIOCA,
00BEKTUBHO YXY/IIAIOUINX YCIOBUS OPUEHTHPOBAHNSI.

Bce a1 mpobiemsl TpeOyIOT cO3JaHuUs TPEHAXEPOB ¢ (hopMHUpOBaHKUEM
BH3yaJIbHOTO MHpOpMannoHHOTo npoctpancTsa (BUII), obecnieunBaromero
CO3/IaHWEe HEOOXOAMMBIX OOYYaroIMX BO3MOXKHOCTEH JUIS ITOJrOTOBKH
KOCMOHABTOB K BBITTOJTHEHHIO 337124 HAIJIAHETHBIX MHCCHH.

Jdnst 3TOoro MOXeT OBITh IPEUIOKEHO [Ba BapHaHTa IIOCTPOCHUS
TpPEHaKEPOB C IPUMEHEHHEM TEXHOJIOTHI BUPTYAJILHOM peanbHOCTH:
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®opmupoBanmne BUII skpanHON crcTeMol 0TOOpaKeHHUS MOCPEICTBOM
MPOCIMPOBAaHUSA  HM300pakKeHHS  NIPOEKTOpaMH  Ha  chepudecKuit
OTpaXkaroLIUi SKpaH.

OTtob6paxxenne BUII yepe3 MOHHTOPHEI OYKOB BHUPTYaTbHOH peabHOCTH
(BP).

Jnst  (hopMupoBaHMS aJEKBATHOTO BOCIPHATHA CO3IaBaeMOTO Ha
tpenaxépe BUIT HeoOxoauMo co3aTh COOTBETCTBUE oToOpaxkaemoit BUIT
3pUTENBHON CUCTEME YeTIOBEKa.

JJis 3TOr0 HE0OX0AUMO:

OOecrieunTh  paspeureHue u3oOpaxxkenuss B BUII  Ha  ypoBHe
paspelaroniei crnocoOHOCTH 3pUTEIBHON CHCTEMBI YeJIOBEKa.

Uckmounts (MUHUMHU3MPOBATh) S(GQEKT BO3ACHCTBUS Ha olepaTropa
3a7iep>KKu opMupoBanust n3oopaxkenust BUII npu n3MeHEHNH MOI0XKEHUS
TeJa oIepaTopa.

Ucknrounts (MUHIMU3HPOBaTH) Biusaue BUIT Ha akkOMOIAIINIO MBITIII
XpyCTaJMKa Iiiasa.

ObecnieanTh F3PPEKT MPUCYTCTBUS.

OOGecrieunTh BO3MOKHOCTH HCIIONIB30BAHUS B TIPOIECCE TPEHHPOBOK
HAy4HOM MY U3MEPUTEIbHOU annaparypbl re0JIOrH4eCKON pa3BeKH.

B nokiane aHamM3MpyYOTCS TEXHHYECKHE BO3MOKHOCTH (POPMUPOBAHUS
aZlcKBaTHBIX yesoBedeckoMy 3peHuto BHUII kak ¢ npumeHenueM oukos BP,
TaK ¥ ¢ OMOIIBIO IIPOEKIIMOHHOTO 3KpaHa.

1 CpaBHUTENBHOM OLICHKU B KaUECTBE 3TAJIOHA 3PUTEIILHON CUCTEMBI
YeJoBeKa NPHUHATA YIJIOBas pa3peliaromas CIOCOOHOCTh 3PHUTENBLHOM
CHCTEMBbI 4esloBeKa IpH HOpMaJ‘IBHOM 3pEHNUH W ONTHUMAIBHBIX YCIOBHIX

OCBEIIEHHOCTH paBHOU 1'= 6— Yro coorBercTByeT 60 mukcensM B 1° yria

0030pa.

Jlis pemieHus MOCTAaBICHHOM 3amayl ObUIM PacCMOTPEHBI MMEIONIHECs
Ha pBIHKE CpPEACTBa OTOOpaxkeHHs WHGOPMAIMM: OYKH BUPTYaJIbHOM
peamsHOCTH (BP) 4K (Pimax 4k VR [3]), o4k BHpPTyanbHON peanbHOCTH
8K (Pimax 8k VR [4]) u npoeKIMOHHEIH CPEepUUECKUil IKpaH C YTIOM
0630pa 240°.

Cuctema ¢opmupoBanuss BUII Ha oCHOBe NPOEKIHMOHHBIX SKpPaHOB
MOXeT oOecreunTh paspelleHre aJeKBaTHOE 3pEHHI0 4YeloBeka B |
YIJIOBYI0 MUHYTY 3a CUET YBEJIMYEHUS KOJIMYECTBA NPOEKTOPOB. B oukax
BP paspenienue 3aBUCHUT OT pa3pellieHUs AUCILIIEEB.

CpaBHHTENBHBINA aHATN3 0YKOB BP ¥ MpOEKIMOHHOro 3KpaHa MmoKas3a,
y1o 04k BP ypoBHs 4K u 8K 3HaunTenpbHO ycTymaroT MO pa3perieHuto
MIPOEKIIMOHHOMY 3KpaHy B 3,4 1 3,1 pa3a cOOTBETCTBEHHO.

C Touku 3peHHs MHUHUME3aIMH 3(p¢dexTa BO3AECHCTBHSI Ha omepaTopa
3anepkku hopmupoBanus nzoopaxenuss BUIT npy m3amMeHeHNH TTOJI0KEHUS
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Tena omepaTopa, TO Kak OTMedaercs B [5], OZHMM W3 TOCIEIACTBHU
JUTUTENIBHOTO HCIIONB30BaHUS O4YKOoB BP, MOXeT SBIATBCA COCTOSHHUE
ykauuBaHusl. OCHOBHOW TNPUYMHON 3TOTO SIBIAIOTCS MHKPO3aIEPKKH B
N3MEHEHUN U300paXEHNsI B OTBET Ha ACHCTBUS OIEpaTopa.

Ha npoekunoHHOM ke dKpaHe H300paxeHne GOpMHPYETCs CTaOUITBHBIM
U TIPAKTUYECKH HE 3aBUCUT OT MOJIOKECHHUS TEJIa OTIEpaTopa.

Bnusaue BUII Ha akkoMoganyio MbIIII XpyCTaIUKa IJ1a3a.

B cityuae ¢ oukamu BP, korna Mbl CMOTpUM Ha BUPTYallbHbIM TOPU30HT,
TO MO3T OXKHJAET, YTO MBIIIIEI XPYCTaJWKa M TJIA3HOTO s0j0Ka OyIyT
paboraTth COOTBETCTBYIOIMM 0OOpa3zoM. Ho ¢u3uyecku MBI CMOTPHM Ha
00BEKT, HAXOSIIIUICS B HECKOJIBKUX CAHTUMETPAX Mepe II1a3aMH.

IpoekioHHbIH chepruecKuil 3KpaH MpeqIaraeTcsi pacroiarath OT
orepaTopa Ha pacCTOSHHM OT 2 METpoB W Oonee. B cBs3u ¢ »Tum riasa
HACTPanBalOTCsl Ha OECKOHEYHOCTh, a NMEPEHACTpPOiKa 3peHHst Ha Onm3Koe
paccTosTHHE MIPOMCXOANT TOIBKO B CiIydae pabOThI orepaTopa ¢ KaKuM JIH00
puOopoM HAONIONCHMS W PETUCTPAIMH, HaXOISIINMCS B €r0 pyKax, 4TO
COOTBETCTBYET JIOTMKE paboThl dYelnOBeKa B OOBIUYHBIX  YCIOBHAX
MIPUMEHEHHNS PETUCTPHUPYIOIIEH anmapaTypsl.

Oobecnieuenne adexra npucyTcTBUst cpeacrsamu Gpopmuposanus BUIL.
Kak u3BecTHO, 3(QeKT MPUCYTCTBHUS BO MHOTOM JIOCTHIaeTcsl Oyarojaps
3ajielicTBoBaHuI0  nepudepuueckoro  (6okoBoro)  3penus.  [Ipuuém
nepudepudeckoe 3peHne 0ojee YYBCTBUTENBHO K JBIKEHUIO TOIAJaloNINX
B Hero o0BEKTOB [5].

Ouku BP mMmeror orpanmdeHus moist 3peHus. U omeparop HaOmomaer
TOJIBKO TO M300pa’keHHE, KOTOPOE €My INPEJOCTaBILIETCSl Yepe3 AWCIUIEH
oukoB. s co3manus 3¢ddexra mpUCYTCTBHA HEOOXOOMMO O0ECIeUnTh
yraoBoit 0030p m3obOpaxkenus BUII ¢ yderom yrma mepudepraeckoro
3peHusl YeJI0BeKa, BKIII0Yast BO3SMOKHOCTH TIOBOPOTA I'OJIOBBI OIlepaTopa.

[TpoekumoHHBIH cdeprdecknii 3KpaH MOXKET OOECHeYnTh 3aTaHHYIO
KpPYTOBYIO TAHOPaMy.

Uro kacaercs obecreueHHs] BO3MOXHOCTH HMCIOJB30BAHUS B IIpOLECcCe
TPEHHPOBOK HAyYHOHM ammapaTypbl IITaTHOH WIM HMHTAaTOPOB, TO MpHU
cozganuu BUII npoeknMOHHBIM 3KpaHOM, BO3MOXHO IIPUMEHEHHE B
mporiecce TPEHUPOBKH IITaTHOW HaydHoH ammapatypsl (HA), mubo nHOM
HAayYHOM amnmapaTrypbl, C YCTaHOBJICHHBIMH aJanTepaMHd Ha KaHAJbI
HaBEJCHUS M pEerucTpaluu Juisi obecrieyeHnst e€ (GpyHKIMOHUPOBAHHS IO
n300paXEHHIO HA MPOEKIIMOHHOM 3KpaHe. [IpiMeHeHne Takoi TeXHOIOTUH
ornpoboBaHo B lleHTpe MOATOTOBKM KOCMOHABTOB Ha CTEHJE-TPEHaXXepe
«Tpenaxep BUH» [2].

B tose Bpemst, npu coznanun BUIT oukamu BP st paboTs! oneparopa
¢ HA tpebyercst coznaBaTh BUpTyadbHble Moaenn HA, 4To He mo3BosseT
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(opMHUpOBATh aIeKBaTHHIC YCIIOBHS TPEHHUPOBOK OIEPAaTOpa B YCIOBHAX
opuentupoBanus B BUII ¢ omHOBpemMenHoit paboToii omeparopa ¢ HA.

BriBoasr:

IIpu  opraHusanuum  NOATOTOBKM  KOCMOHABTOB 10  3aJadam
reoyiornieckoil pasBenku JIyHBI HEOOXOOMMO HAaWTH ONTHMAaJIbHOE
COUCTaHHWE MEXAY TEOPETHYECKOW TOATOTOBKOW B  JaOOpaTOPHBIX
YCIIOBHSX, TPAKTHYCCKOW TMOATOTOBKOH Ha Y4YeOHBIX TMOJUIOHAX B
€CTECTBEHHBIX  IPUPOJHBIX  YCIOBUAX  3€MHOM  INOBEPXHOCTU U
MPaKTUYECKON MOArOTOBKOM Ha TpeHaxepax BP.

Jns obecnieuenus: mozaenupoanus BUII myHHOro MOJUrOHA MOCAJKH
Ha TpeHaxépe BP ¢ mnpocTpaHCTBEHHBIM pa3peuieHUEM Ha YPOBHE
BO3MOKHOCTECH 3PUTEIILHON CHCTEMBI YEJI0BEKa I1EJIeCO00pa3sHO MPUMEHSTh
MIPOrPAMMHO-TEXHUYECKHE cpencraa 0oTOOpaKeHHS Ha OCHOBE
MIPOEKIIMOHHBIX 3KPAaHOB.
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OCOBEHHOCTHU NOCTPOEHUSA MHTEJUJIEKTYAJBHOM
3KCIEPTHOM CUCTEMBI ITOIEP)KKA TPUHATHUSA
PEIIEHUHI B HEIITATHBIX CUTYAIIUAX

FEATURES OF BUILDING AN INTELLIGENT EXPERT
DECISION SUPPORT SYSTEM IN EMERGENCY SITUATIONS

AHHOTanusi. B noknane paccMarpuBaloTCs OCOOCHHOCTH IOCTPOCHUS
HHTEJUIEKTyalbHOM 3KcrepTHOM cucteMsl (OC) MOAAEPKKU TNPUHATUSL
pemenui B HemTaTHEIX cutyarsix (HmC), Bo3HUKAOMNX B KOCMHYECKOM
ToJieTe.

OmnpeneneHsl ocoOeHHOCTH Tporiecca Beixoga w3 HmC. Paccmotpen
COCTaB 33/1a4, KOTOPbIe MOTYT OBITh BO31I0KeHBI Ha JC, a TakxKe BOIIPOCH
OpraHu3any (YHKIMOHUPOBAHUS CHUCTEMBbI, CBSI3aHHBIE C TIOJyYEHHEM U
BBOJIOM ONEPAaTHBHOW W  HEONEpaTHBHOW WH(OpMAINH, KOTOPBIHA
ompeersieT  CTENeHb 3arpy3kd  ONepaTopoB W NPHHIMITHAILHYIO
BO3MOKHOCTH perieHust OC MOCTaBICHHBIX Nepe]] Hell 3a1ay.

KaioueBble ciioBa: HElITAaTHbIE CHUTYallMH, BBIXOJA M3 HEUITATHBIX
CUTYallWii, MHTEJUIEKTYyaJIbHAsl DKCIIEPTHASI CHCTEMa, MOAJIEPKKA IPUHSATHS
peLICHUsL.

Abstract. The report examines the features of building an intelligent
expert system (ES) to support decision-making in emergency situations
(NSHS) arising in space flight.

The features of the process of leaving the NSHS are determined. The
composition of tasks that can be assigned to the ES is considered, as well as
issues of the organization of the functioning of the system related to the
receipt and input of operational and non-operational information, which
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determines the degree of loading of operators and the fundamental
possibility of solving the ES tasks assigned to it.

Keywords: emergency situations, way out of emergency situations,
intelligent expert system, decision support.

HaxoruieHHBIN MHOTOJICTHUI OIIBIT AJIUTEIBHBIX KOCMUYECKUX MTOJIETOB
M0  JKCIUTyaTalud  opoOuTainbHeIXx — KomiuiekcoB  (OK)  mosBomser
chopMynupoBaTh psia TpeOOBaHMH K OpraHM3alM (QYHKIMOHUPOBAHHS
0OpTOBOTrO KOMILIEKCA YIPABJICHHS U JAESTeIbHOCTH dKunaxa Ha 6opty OK:
— CTpeMJICHHE K MaKCUMalbHOM aBTOHOMHOCTH TI0JIETa;

— HEOOXOJMMOCTh  Pa3rpy3Kd OKHUMa)Xa MUIOTHPYEMBIX KOCMHUYECKHX
anmapatoB (ITKA) oT QyHKIHI yrpaBaeHHs MOJETOM JJIsl BBIMOJHCHHUS UM
LIENEBBIX 3a/1a4 (MCCIIEJOBAHHUM, SKCIIEPUMEHTOB H T.1I.);

— OTpaHMYCHUS HA  MacCy  ammaparypsl  CHCTEMbl  yNpPaBJICHUS,
pasmemaemoii Ha 6opty I1IKA, 1 Ha CTOMMOCTH CO3IaHUS W IKCILTyaTalluu
CHCTEMBbI YIIPABICHUS B IIETIOM;

— TpeOOBaHUS K Ha/IC)KHOCTH YIIPABICHUS U JIp.

Kak moxaspIBaeT IojeTHas CTaTUCTHKA, KAKIBIM M3 BBIMOJIHEHHBIX Ha
IIKA KOCMHUYECKHX TIOJIETOB COIPOBOXAAETCS BO3HUKHOBCHMEM U
npoTtekanueM HemTaTtHeIX cutyanuii (HmC). B Toxxe BpeMs Hamuume Takux
(dakTopoB, Kak: ae@uIUT (OTCYTCTBHE) HEOOXOAMMOI HWH(pOpMAaLUH,
HEJIOCTaTOK BPEMEHH /sl €€ aHalu3a He OCBOOOXKAAIOT omeparopa OT
HEOOXOIUMOCTH K OIpPEJIEIEHHOMY MOMEHTY BpPEMEHH (OMpeneiIsieMoMy
CJIOKHBIIEHCS 0OCTAHOBKOW) MPHHATH pelieHue 1mo Berxoxy u3 HmC.

IMpomecc pemenuss 3amad  Beixoga u3 HmC) xapaxrepusyercs
CIIEAYIOIIMU OCOOCHHOCTSIMHU:

— CYIIECTBYIOT OMpEe/eTICHHbIE YCIOBUS (TIPEAIIOCHUTKH), CIIOCOOCTBYIOIINE
noseinennro HmC;

—kaxnaas HuC B Toil unu uHOM Mepe OKa3blBaeT HEraTUBHOE BO3JEHCTBUE
Ha COCTOSIHME JKHIa)xka, ero JesTeIbHOCTh, COCTOSHHE OOPTOBBIX CHCTEM
[TKA, ux ¢pyHKIMOHUPOBaHKE, BBINOJHEHUE IPOTPAaMMBI MOJIETA;

— 7SI ONEepPaTHBHOTO PeIICHUS 3aJa4yll JUKBUIALMH (MM JIOKATH3AINH)
mob6oii HmC pgomkeH HCMOIB30BaThbCA aJeKBaTHBIA CHOCOO BBIXOJA,
[IpeAyCMaTPUBAIOIMN  peanu3alyil0  MPOAYKTUBHBIX  JEHCTBUM 1O
OBICTPOMY OOHApPYKCHHIO, TPABUILHOMY pPACIO3HABAHWIO HEIITATHBIX
CUTyallMii ¥ CBOEBPEMEHHOMY BBIXOJY M3 HUX B IIPOLECCE DKCILTyaTalluu
KOCMHUYECKHX CPEJICTB;

—mnosinenne  mob6oir  HmC  1omKHO — cOmpoBOXKIATBCS — peaknuer
CHELUHUATUCTOB (NMPUHATHEM MeEp) 10 NPEenyNpekJCHUIO IOSBICHUS
oTOOHOW CHTYaluu B Oy TyIIeM.
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— IOJIDKHA OBITH oOecrieyeHa BO3MOXKHOCTH JKunaxa IIKA axtmBHO H
3¢ (eKTHBHO [EHCTBOBaTh B YCIOBHSAX OIMACHOCTH TIPU BO3JACHCTBUU
HEONIaroNpHUATHRIX (PAKTOPOB KOCMUYECKOTO ITOJIETA.

Pemenne mepedmcIeHHBIX MPOOJIEM MOXKET OBITh 00ecmedeHo Kak
myTeM mpenynpexaeHus moseieHus HmC, Tak u myTeM yIydmIeHUs
kadecTBa ympasieHus o jgoxamm3amuu HmC. [pugem peammsanus obonx
HanpaBJCHUH JOJDKHA OCYLIECTBISITBCS MCXOIs W3 TpeOOBaHHWU IO
OTPAHUYEHUIO PECYpPCOB, CPOKOB, 3aTpaT CPEACTB U JOCTUTHYTOTO YPOBHS
Pa3BUTHSI TEXHUKU.

IIponecc npunstus pemenuit sxunaxeMm ITKA no Beixogy m3z HmC
TpeOyeT OBICTPOr0o M KayeCTBEHHOTO aHaiu3a OoJbIIOro o0beMa
uMerolIeicss HHPOpPMAIMK, KaK MPaBWIO, B YCJOBHUSIX HEMOJIHOW W/WIN
HeTOYHOH wHpopMmanuu. [Ipm 5TOM, NpOBEOCHHE TAKOTO aHajM3a Ha
JOCTAaTOYHO aJIeKBATHOM YPOBHE DKHUIAKEM CaMOCTOSITEIbHO, Oe3 BHEIIHEH
MONACPKKH  BechMa  NIpOOJIEeMaTHYHO, OCOOGHHO B YCIIOBHSX
BozHuKHOBeHHss HmC, cBsA3aHHBIX C  JOepUINTOM BpEeMEHH U
TICXOJIOTHYECKON HANIPSHKEHHOCTBIO.

JdanHple  OOCTOATENBCTBA ~ BBIABHTAIOT — 33Ja4d  aBTOMATH3aIHH
yIpaBJIeHUs] MPOLIECCOM IPUHATHA PEIICHUH SKUMakeM IO JIOKaJIU3alUuU
HmC na Oopry IIKA Ha 0oAHO U3 BeaylmMX MECT B IHJIOTHPYEMOI
KocMoHaBTHKe. [IpudyeMm, B mepBylo ouepelb, B COCTaB OSTHX 3ajad,
0e3ycJIOBHO, BXOAAT 3anaun Jokanuzanuu HmC, CBS3aHHBIX € Yrpo3oii
KHU3HHM, T.K. B 3THX CIIy4asxX Ui IPUHATHA [IPABUIBHOTO PEIIEHHS SKUIIAXyY
MPUHIUIIAATGHO BaXXHO Ha BCE BOIMPOCHL, Kacarolluecs BBIXOJA W3
CIOKMBIICHCS CHTyallMH, IIOJIYyYUTh CBOEBPEMEHHBIE W  Hamboiee
ITOTXO/IATITIE OTBETHI.

Pemenne oTol 3amayM  O4YEHB AaKTyallbHO, OCOOEHHO KOraa y
KOCMOHABTOB B TEYCHHUE IJIMTEIHHOTO BPEMEHH ITOJHOCTHIO OTCYTCTBYET
cBs3b ¢ 3emiiedl. B aTOoM ciyuae, npu Bo3HUKHOBeHMH KpuTuueckod HmC
skunax [IKA B ycnoBusax kKeCTKOTO JIUMHUTA BPEMEHHU U OTCYTCTBHS CBSI3U
¢ 3emseil AOMKEH TNPUHATH EIWHCTBEHHO TMPAaBHJIBHOE pEIICHHE.
Hcnonb3oBaHne  KOCMOHaBTAMH B TaKUX  YCJIOBHSIX  OOpTOBOM
JOKYMEHTAI[MM HE BCerja IpeACTaBISIEeTCS BO3MOXHBIM H3-32 OONBIINX
BPEMEHHBIX IOTEPh, CBA3AHHBIX KaK C TMOWCKOM CaMOW KHUTH, TaK H
HeoOXoauMoN HH(pOpPMAIH, CoaepKaIIecs B HEH.

B  oroit  cBA3M  akTyanusupyeTcs — 3ajada  HCIOJIb30BaHUS
UHTEJUIEKTYalIbHON SKCHEPTHONU CHCTEMBI MOANECPKKH MPUHATHS PELICHUH,
IIOCTPOCHHOM Ha OCHOBe 0a3bl naHHbIX W 0a3 3HaHWit mo HmC. Takas
cucTeMa TaKkke HeodxomuMma u crnienmanucram ['OT'Y I[VIla, mocnencTeus
OIMOOYHBIX PEIIEHHH KOTOPBIX O cnocobe Bbixoga 3 HmC moryr ObITh
OUYEHb CEPbE3HBIMMU.
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B cocraB 3agau, BO3maracMbeIX Ha AKCIEPTHYIO CHUCTEMY IOJACPKKH
NPUHATHS pPELIEHUH B HEWTAaTHbIX cUTyauusx oHkunaxem IIKA,
L[ENeco00pa3HO BKIIFOUUTH CIICAYIOLIHE:

— nporHo3upoBanue nosisineHns HmC;

— BBISIBJICHHE BO3MOXKHBIX NPUYMH Bo3HNKHOBeHHU HmC;

— MIPOTHO3MPOBAHUE PA3BUTUSA U OIPEACICHHE BO3MOXHBIX HETaTHBHBIX
nocnencteuii HmC;

— onpenenenue cnoco6a Berxona nz Hmce;

— OompeNeNieHnsl  crocoda MpeaynpexaeHus Bo3HMKHOBeHns HmC B
Oymymem;

—BBIOOp TPU CO3JAHUM TEPCHEKTUBHBIX ITHJIOTUPYEMBIX KOCMHYECKUX
KOMIUIEKCOB ITPOCKTHBIX PEUICHUH, peaynpesxaatonux nossiesue HuC.

OcoOblif WHTEpEC TMpEACTaBISCT € TOYKH 3PEHHS OpTaHH3aINH
(YHKIIMOHMPOBAHUS CHCTEMBI MPEACTABISIET BOIPOC 00 ONEpaTHBHOCTH
noJydeHus: ¥ Belgaun nHdopmannu OC NOANEP)KKN MPUHATHS PEIICHUH B
HmC. CpoeBpemenHnocts Bblaauu skunaxy I1IKA, mepconany LVIla u
pa3paboTyrkaM KOCMHUYECKOW TEXHUKH HWH(OpMAanuu MO IIPOTHO3Y
nosiBiieHus M passutua HmC, ompeneneHNio ee BO3MOXKHBIX HETaTHBHBIX
nocneAcTBUH, crnoco0y Beixoga w3 HmC HenocpeacTBEHHO 3aBUCHUT OT
cBOEBpeMeHHOCTH BBojia B DC naHHBIX ((haKTOB), KOTOPBIE XapaKTePU3YIOT
CKJIaIbIBAIOLIYIOCS OOCTAHOBKY M IIOITOMY IOCTOSIHHO MEHSIOTCSI B XOJIe
nosera ITKA.

3HaunTeNbHAs YacTh HH(popMalu o Bo3HUKaonmx HmC nocrymaer He
10 MHCTPYMEHTAJIbHBIM KaHanaM (XOTs Uil ee (OpMHPOBAaHHS MOXKET
UCTIONIB30BAaThCS WHCTPYMEHTAIbHas HMH(GOPMAIHs, IOCTyMHAloMmas Ha
cpeactBa oroOpakeHWs WH(opManuu). ITO O3HAYaeT, 4YTO JIaHHas
nHpopmanus HE MOXKET BBOAUTHCA ABTOMATHUECKH W3 OOPTOBOTO
KOMIUIEKCa YIpaBJIeHUs 1 Ha3eMHOTO KOMIUIeKca ynpasieHus. OHa 10iDKHa
BBOJUTECS B OC b0 caMuM  JKHIIakeM, JHOO CHEIHATHCTOM
(crermmanucramu) LYIla u u3 umcna paspaborumkoB KT. Ilpu stom
NPUHIMIIHATGHEIM ~ SIBISETCS  Bompoc 00  oObemMe  omepaTHBHOM
nHpopManum, KoTopas J0JDKHA BBOJAUTHCS B PEalbHOM MaciiTabe BpeMeHH,
KOTOPBII OMpeenseT CTEeNeHb 3arpy3kH COOTBETCTBYIOIIUX ONEPaTOPOB U
MIPUHIIUIHATBHYI0 BO3MOXXHOCTD PEIISHUS] UMH 3TOH 3a1aun. UTo Kacaercs
nHGOPMAIUK HEONEPaTUBHOTO XapakTepa, TO OHAa MOXET BBOAMTHCS
3apaHee, a MOTOMY He ompejensieT Bo3MoxHocTH JC 1o 00ecrnedeHHro
nojbp3oBareneil  HeoOXoauMoW WH(pOpManMed C LeNbl0  MOIAEPKKH
npunsaTus pemenui B HmC.

VcxonHble MOJIOKEHNUS, KOTOPBIE JOJDKHBI OBITH IOJOXXEHBI B OCHOBY
pa3paboTKN yKa3aHHBIX POLEAYP:
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— pabota momp3oBarens ¢ JC He NOMMKHA TpeOOBaTh OT HEro BBICOKOH
KBaTU(UKAIAN;

— nonb3oBaTens DC He JOIDKEH 3aTpaduBaTh 3HAYUTENBHOTO BPEMEHH HA
paboty ¢ cuctemoii (Bpems padotsl ¢ DC B HC nomKHO yKITagpIBaThCS B
PaMKH pacriojlaraéMoro pe3epBa BpEMEHN);

—OC pomxkHa OBITH paccunTaHa Ha pasfeficHre (QYHKIHMHA MOJIH30BATEIIA,
aJIMHHUCTPATOPA CUCTEMBI U CIIEIUAIICTA 110 3HAHUSIM;

—9C pomxHa 00ecreYnBaTh BO3MOXKHOCTD MOJIyYaTh HE TOJIBKO PELICHUE,
HO M HeoOXoJuMble 00BsiCHEHH (10 3aIpocy) O Xoxe ero (GOpMUPOBAHUS
Ha MOHSTHOM JJIsI [I0JIb30BaTelIs S3bIKE;

—9C gnomkHa ObITh paccuuTaHa Ha oOy4eHHMe, TO €cTh Ha
COBEpIICHCTBOBAHHE CBOMX 3HAHUH (MX pacIIMpeHue, YTOYHEHHE U
YIPOIICHIE).

BaxneiimmmMu cBotictBamu pazpadateiBaeMoit DC TOJKHEI OBIT:

— 00y4aeMOCTB;

— aJJaNTHBHOCTH;

— HAKOIUICHHE OIBITA ¥ 3HAHWH.
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OCHOBHBIE HAITPABJIEHUA PAZBUTUA
POBOTOTEXHUYECKHUX CUCTEM KOCMHUYECKOI'O
HA3HAYEHUSA

MAIN DIRECTIONS OF DEVELOPMENT OF ROBOTIC
SYSTEMS FOR SPACE PURPOSE

AHHoTanus. Vcnons3oBanne poOOTOTEXHMUECKUX CHUCTEM IS IeJeH
HCCIIEIOBAaHMS U OCBOCHMS KOCMOCA SIBJIAETCS OJHHUM U3 CaMbIX 3HAKOBBIX
HaNpaBICHUN HAayKHU U TeXHUKU. Llenb cTaTbu — paccMOTpeTb OCHOBHBIE
HanpaBJeHUs] Pa3BUTHS POOOTOTEXHWYECKMX CHCTEM KOCMHUYECKOTO
nasHauenust (PTC KH) um mepcriexktuBHBIE TpeOOBaHMS, KOTOPHIM OHH
JIOJDKHBI ~ COOTBETCTBOBaThb, C(OPMYJIMPOBATH ONTHMAIBHBIN  COCTaB
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CpeACTB POOOTOTEXHUYECKOTO 00ECIeYeH s MePCIEKTHBHOW KOCMUUYECKOM
HHPPACTPYKTYPHL.

KaroueBble ciaoBa: poOOTOTEXHUYECKAs] CHUCTEMa KOCMHUYECKOTO
Ha3HA4YCHUsI, KOCMUYeCcKas HH(pacTpyKTypa, KoOcMUUYecKasi pOOOTOTEXHHKA,
CEpBUCHBIE KOCMHYECKHE allapaTrhl, POOOTHI-IOMOIIHUKH, HAIIAHETHBIC
POBEBI.

Abstract. the use of robotic systems for space exploration is one of the
most iconic areas of science and technology. The purpose of the article is to
consider the main directions of development of robotic systems for space
purposes and the future requirements that they must meet, to formulate the
composition of the means of robotic support for perspective space
infrastructure

Keywords: robotic system for space purposes, space infrastructure,
space robotics, service robots, robot assistants, on-planet rover.

B noxmane paccMoTpeHbl OcHOBHbIE HampaBieHus pa3utus PTC KH.
[TokazaHo, 4YTO OCHOBHEIE cpencTBa KocMuueckux mporpamm (POC,
Poccuiickas mynHas mporpamma, Poccuiickuii smepHbBIi OyKcHp «3€BC»,
denepanphast 1eneBas nporpamma  «Cdepa») HampaBisioTcs  Ha
MacIiTaOHOEe OCBOCHHE «ONMIKHErO» U «CpemHero» kocmoca [2].
AHanu3upys 3aJaud KaXIOW M3 MNpOTrpaMM, BBLACISIOTCA CIEAYIOIINe
aKTyallbHble  HANpaBICHUS  PAa3sBUTUS  COBPEMEHHOM  KOCMHUYECKOMU
pOOOTOTEXHHUKH: CEPBHCHBIE KOCMHUYECKHE ammaparsl (OpOWTanbHBIE
poOOTHI), POOOTHI-TIOMOIIHMKA KOCMOHAaBTa ¥ HAaIUIaHETHbIE pPOOOTHI
(poBepsbl), KOTOpBIE OyIyT pemarh 3aJadd OOCTY)KWBaHMS KOCMUYECKHH
anmaparoB (KA) B opOurampHOM Tojiere, cOOpKH Ha OpOWUTEe OONBIIIX
KOHCTPYKIIMI M OCYIIECTBIEHHE HcciIenoBaTesbeknx Muccnil. K 3amadam
00CITyKMBaHUs OTHOCSTCSI M3MEHEHHE OpOWTHI, J03alpaBKa, PEMOHT H
MojepHm3ammss KA, B TOM  uHcie, YCTapeBIIMX  CITyTHHUKOB,
CIIPOEKTHPOBAHHBIX 0€3 y4yeTa MPOBEAEHHUS TaKUX omeparuil. Pazmmunbie
TUIIBL  pOOOTOB-TIOMOIIHUKOB OyAyT WCHONB30BaThCs i paboOThl B
o0UTaeMOM OTCEKe OpOUTANbHOIO KOMILIEKCa, 3a ero IpeleliaMHu B
opbutansHOM ToNieTe M Ha moBepxHocTH JlyHsl. HammaneTHslil posep
JOJDKEH OCYIIECTBIATH TOYHYIO HABUTAIMIO W IO3UIIHOHHUPOBAHME,
BOCIIPHHUMATh OKPYXXAIOIIUH MHUP C MOMOINBIO CEHCOPHBIX YCTPOMCTB U
HUHTEPIPETUPOBATh €r0, OCYLIECTBISTH CAMOCTOSITENbHYH IHArHOCTUKY
MOJICUCTEM M, TP HEO0OXOIMMOCTH, KOMIIEHCHpOBaTb UX cOoH,
JEeHCTBOBATh B YCIOBHMAX JIUHAMUYECKM H3MEHSIOLIEHCA OKpyKaromen
cpenbi[1]. OOCyXIeHbl TEepCIEeKTUBHBIE TPEOOBaHUS, KOTOPBIM JIOJDKHBI
YJIOBJIETBOPATh OyayIine poOOTOTEXHHYECKHE CHCTEMBI JJISI YCIICIIHOTO
BBINOJHEHHS IUIAHUPYEMbIX KOCMHUYECKHX MHCCHH M CHOpPMYIHPOBaH
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ONTHMANBHBI  COCTaB CPEACTB  POOOTOTEXHWYECKOTO  O0ECIIEUCHUS
MIEPCIICKTHBHON KOCMUYECKOW HHPPACTPYKTYPHI.
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0 BO3MOXXHOCTH ITPOBEJEHUSI BOPTOBOM MOJATOTOBKH
KOCMOHABTOB ITPH BBIIIOJTHEHUM JIYHHBIX MUCCHI

ON THE POSSIBILITY OF ON-BOARD TRAINING OF
ASTRONAUTS DURING LUNAR MISSIONS

AHHOTanusA. bopToBas MNOArOTOBKA  KOCMOHABTOB  PETYISPHO
MPOBOJIUTCS B paMKax peaju3aluud M[porpaMmbl  MexayHapoaHo#
KOCMHMYECKOW CTaHIIMM. YYUTHIBas TO, YTO UCCIIEOBaHUE U OCcBOeHUE JIyHBI
YEJIOBEKOM  SIBJIIETCS  OAHUM U3  MEPCINEKTHBHBIX  HallpaBJieHUM
KOCMHYECKOH JEATCIBHOCTH, HEOOXOAUMO NpopadaThiBaTh  BOMPOCHI
OOpTOBOH TMOATOTOBKH M BO BpEMs BBINOJIHEHUS JIYHHBIX MUCCHU. [l
OTIpeNeIeHUus] BO3MOXKHOCTEH OOpPTOBOW TOATOTOBKH MPOBOIMTCS aHAJIH3
STaloOB IMOJIETa JYHHBIX MUCCUH M BBINOJHAEMBIX IPU 3TOM YJIEHAMHU
9KHIIaYXKa OTBETCTBEHHBIX ONEPALIUH.

KiroueBbie ciioBa: 60pTOBast MOATOTOBKA, KOCMOHABT, TYHHAs] MHCCHS,
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STAIbI HOJIeTa.
Abstract. On-board training of astronauts is regularly carried out as part
of the implementation of the International Space Station program.
Considering that human exploration and exploration of the Moon is one of
the promising areas of space activity, it is necessary to work out issues of
on-board training during lunar missions. To determine the capabilities of on-
board training, an analysis of the flight stages of lunar missions and
responsible operations performed by crew members is carried out.
Keywords: on-board training, cosmonaut, lunar mission, flight stages.

OCHOBHBIMHU 3aJlayaMU 110 HCCIIEIOBAaHMIO U OCBOeHUI0 JIyHel B
«OcHoBax rocyaapcTBeHHoON noautuku Poccuiickoit @enepanuu B 061acTu
KOCMUYECKOH neATenbHOocTH Ha nepuold 1o 2030 roma v AanpHEHIIYIO
MIEPCIIEKTHBY»  SABISIOTCS  CO3AAaHHE MIJIOTHPYEMOTO TPAHCIOPTHOTO
kocmmgeckoro xopabist (IITK-M) ans monéroB k JlyHe, TyHHOTO B31ETHO-
mocagoynoro kominiekca (JIBIIK) u mexopOuransroro 6ykcupa most [1TK-
M, a Takxke pa3paboTKa KOCMHUYECKOH TEXHHKH U1 AOCTABKH OOpasIoB
JYHHOTO TPYHTa Ha 3eMJII0, pa3MeIleHus JIyHHBIX 0a3 u np. [1]. Ycmosus u
(haKTOpBI BHITIOJHEHUSI KOCMUYECKOT'O TI0JIeTa KUNaKaMU JIYHHBIX MUCCHI
ONPENIENAIT HEOOXOJUMOCTh, HapsAy ¢ KadeCTBEHHOW Ha3eMHOU
IIOJITOTOBKOI MO BCEM 3JIEMEHTaM IPOTrpaMMBbl MOJIETa, TaKXKe MPOBOAUTH
OOPTOBYIO IOATOTOBKY YJICHOB YKHIAXKEH.

BoproBast moAroToBKa KOCMOHABTOB BBIMIOJHIETCS HETIOCPEICTBEHHO B
X0/Ie KOCMHYECKOro IIoJieTa. B menmsiXx NpOorHo3MpoOBaHMS BO3MOXKHBIX
HarnpasJIeHUI OOPTOBOH MOJATOTOBKH IIPH peaM3aliy JIyHHON MPOTrPaMMBbI
HEOOXOAMMO YYHTHIBaTh pE3yJAbTaThl INPOBEIEHHBIX HCCIEJOBAaHHUN 110
OCOOCHHOCTSIM ~ JICUCTBHI  OSKWIIAXeH  JYHHBIX  SKcreamnuii  [2,3]
HAKOIUICHHBI  OMBIT OOPTOBOM IOATOTOBKHM Ha  MeXIyHapOIHOMH
kocmudeckoi ctanuu (MKC) [4].

C yderoM MpeINoONaraéMelX CIEHAPUEB MHUIOTHPYEMBIX IIOJIETOB
JYHHBIX MHCCH, MOXHO BBIJICJIUTh OTBETCTBEHHBIE ONEpAINH, B KOTOPBIX
YYacCTBYIOT UYJICHBI 3KHIIAXXa M KOTOPbIe MOTYT NOTpPeOOBaTh MPOBEACHUS
COOTBETCTBYIOIIEH OOPTOBOM MOATOTOBKH. AHAIW3 OTBETCTBEHHBIX
omepanyii TO3BONUT CHENaTh BBIBOJ O IEJIECOOOPA3HOCTH IPOBEACHUS
060pTOBOI MOATOTOBKM KOCMOHABTOB U €€ conep:xaHuu. Hanpumep, ogHOM
U3 OTBETCTBEHHBIX omepanuil spisercs croikoBka [ITK-M ¢ JIBIIK,
KOTOpas MO CYTH SBISI€TCSd aHaloroM omnepanuu cTeikoBku k MKC.
OnHako, y4yuTBIBas OCOOEHHOCTH TOJIeTa, JlaHHas orepanus Oyner
BBINOJIHATHCS KaK MMHUMYM uepe3 3 IHS Mocie CTapTa, MpH 3TOM TakKe
HeoOxoxnMo oOecrieueHne coOuoneHus TpeOoBaHMi Oe3zomacHocTH. B
CBSI3U C ATHUM LEJIECO00Pa3HO MPOBE/ICHHE KOHCYIbTAlUH, a TIPH HAJIMYUH
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6opToBOrO TpeHakepa W TpeHUpoBKH 1m0 cThikoBKe [ITK-M ¢ JIBIIK,
KOTOPYI0O MOXXHO TIPOBECTH JJIsi OSKOHOMHH BPEMEHH BO BpeMs
munotupyemoro nosnera [ITK-M Ha okonoryHHYIO OpOHTY.

B noxmame OymyT paccMOTPEHBI OCHOBHBIE OTBETCTBEHHBIC ONEPALIUH
Ha BO3MO)KHOCTh IIPOBEACHUS OOPTOBOH MOATOTOBKH C MPHUBSI3KOM K CyTKaM
10JI€Ta JIYHHOH MUCCHH.
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AHAJIMTHYECKHUE UCCJIIEJOBAHUSA BOJbI HA JIYHE
ANALYTICAL STUDIES OF WATER ON THE MOON

AHHOTamus. B wucropuu wH3yd4eHHs M OCBOCHHS YEJOBEYESCTBOM
Conneynoir cuctembl JlyHa ecTecTBEHHBIM O0pa3oM CTajla IICPBBIM
BHE3EMHBIM 00BEKTOM KOCMHMYECKHX HCclieoBaHMH. B HacTosmee Bpems
ocTaéTcsi MHOTO TEPCIEKTHBHBIX HAYYHO-NIPUKIAMHBIX —3amad s
peaiM3alyy CTpaTernyeckoi uenu o uccienoanuio Jlynsl. B wactHocTH,
ONHOI W3 BaXHEHIIMX 3a7ad CTOMT BOIPOC HCCIENOBaHHUS BOABI Ha
MOBEPXHOCTH JIyHEL.

«PockocMoc» TIpencTaBUIl  «JOPOXKHYIO KapTy» IO HCCICJOBAHHIO
JlyHBI, HanpaBJICHHYIO Ha M3y4YCHHE CITyTHHKA 3eMJIM M CO3JaHHE MepBOH
JyHHOU 0a3bI B (prHAIE TIPOTPaMMBL.

ABTOpaMH TPUBEICHBl OCHOBHBIC aHAJMTHYCCKHE HCCIICIOBaHUS,
HampaBJICHHbIE Ha H3y4eHHWEe Boxbl Ha JlyHe, ee MeCT HAXOXKICHUS,
(U3UYECKHX CBOMCTB.

KaroueBbie cioBa: JlyHHas nporpamma, JlyHa, Bona, HCCIIENOBaHUS,
Kparepsl.

Abstract. In the history of the study and exploration of the Solar System
by mankind, the Moon naturally became the first extraterrestrial object of
space research. Currently, there are many promising scientific and applied
tasks for the implementation of the strategic goal of exploring the Moon. In
particular, one of the most important tasks is the study of water on the
surface of the Moon.

Roscosmos presented a roadmap for lunar exploration aimed at studying
the Earth's satellite and creating the first lunar base in the final program.

The authors present the main analytical studies aimed at studying water
on the Moon, its location, and physical properties.

Keywords: Lunar program, Moon, water, research, craters.

[Ipeanonoxenust 0 CyIEeCTBOBaHWU BOJbI Ha JIyHe BBICKa3bIBAIHCH
necsatku et Hazan. C 1961 roga cymecTByeT runore3a 0 HaJuduu BOJHOTO
JbJa B KpaTepax Ha nomtocax JIyHbl nian Ha OOJBITUX TIyOWHAX B HEApax,
KyJia He TPOHUKAIOT COJTHEUHBIE JTyuH [1].

[epBble aHaNU3BI JIYHHBIX OOpA3IOB, IOCTABICHHBIX B XOJE MHUCCHMA
«Anomnmon» u AKA «JlyHa», mokazaiu, 4TO Ha HallleM CIyTHHUKE
MpaKkTU4YeCKH HET BoJbl. OHAKO C Pa3BUTHEM AHAIUTUYECKUX METOJIOB
HCCIICIOBAaHUHA W PACHIMPCHHEM BO3MOXHOCTEeH HOBBEIX AKA BBIBOZBI 00
oTcyrcTBUH Bonbl Ha JlyHe Obutm ompoBeprayThl. Henpa JIyHer comepikat
BOJIY U 3TO 3aKJII0YEHHE MOKHO OTHECTH K OTKPBITHUSM.
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Bona BHyTpu JlyHbl pacnpenensercs KpalHE HEpPaBHOMEPHO, UTO
MOATBEPKAACTCSI CHIBHBIM BapbupoBaHneM H20 B pasnuuHbIX oOpasmax.
YcraHOBIIEHO, B YacTHOCTH, 4YT0 B oOpasmax Oorateix KREEP
(KOMITOHEHTEHI, CO/IepIKaIlie Kallni, peIko3eMebHbIe 3JIEMEHTH U pocdop)
€€ MCHBIIIE, YEM B BYJIKAHWIECCKUX 00pa3Iax nu3 JIyHHBIX MOpEHL.

Teopun, o0OBSICHSIONINE KaK COOCTBEHHO HalM4Ke BoAbl Ha JIyHe, Tak U
€e TeTEepOreHHOEe paclpe/ieIeHHe Ha HallleM CIyTHUKE, HCXOMAAT, Kak
NPaBWJIO, W3 M3BECTHBIX Teopuil ¢opmupoBanus JIyHel B pesynbrate
TUTaHTCKOTO CTOJIKHOBEHHUS 3e€MJIM M IUTaHEThl MAapCHAHCKUX Pa3MEpoB U
TEOpUH NPUBHECEHUS BOABI Ha JIyHy ¢ KOMETHBIM BEILECTBOM M3 JaJbHETO
KocMoca.

OnmHako MOAOOHBIE TEOPUM CTAM HEJAOCTATOYHO YOEAMTENbHBIMU B
CBsI3H ¢ OOHapyxeHueM Boasl Ha JlyHe. Tak, cormacHo maHHBIM O. Xaypu
(Erik Ham6) w3 wmacturyta Kapmerm (CIIIA) dacte Boabl BO Bpems
N3BEPKEHUH ByJIKaHOB Ha JIyHe ncmapuiack B KOCMOC, APYTas jKe ocella Ha
MIOBEPXHOCTH, a 3aTeM ObUla OTHECEHa K IOJI0caM, TJE COXpaHHIach B
MECTHBIX KpaTepax B BUJIE JIbJA.

ITo cymectByronuM oreHkaMm JlyHa COIEpP)KHT BOJIBI B COTHH pa3
Ooutbllie, YeM Mpearoiaranock paHee. ECiM ycJIoOBHO M3BIeUb 3Ty BOAY M3
Henp JIyHbI 1 pa3MECTHUTh Ha ee MOBEPXHOCTH, 00pa3yeTcsl CJIOH TOJIIUHOIM
okouio 1 M. JIimst Mapca sta BennuuHa paBHa 1,5 kM, 1t 3emiu — 250 kM.

ConepkaHue BOJBI B JIYHHBIX IIOpOJax wu3MepseTca B pPpT —
MPONPOMUIISIX (MUJUTHOHHBIX 10sX). 1 ppm — 0,0001% =10-6. B BecoBbIx
nomsx 1 ppmw = 1 r/t = 1 mr/kr. Tak MakcuMansHOE COAEpIKAaHHUE BOJBI B
KpHUCTaJlaX amaTuTa MOPCKOro 0Oa3zampTa cocrtaBisger oT 650 mo 7500
ppmw, muHuManbHoe oT 200 mo 3500 ppmw. Hemopckue mnopojsl
coJiep)KaT 3HAYMTENIFHO MEHbBIIE BOABI II0 CPaBHEHWIO C MOPCKHMH
6azanmpramu. Tak, amatut B mopoxax KREEP comepxur H20 <200 ppmw.
[Tnarnokmnas conep>xut Bcero ~ 6 ppm BOZBIL.

HccnenoBanust JIyHsl ¢ momomipio aBTomMaTudeckux KA monatBepanian
camble CMeJble THIOTE3b! O HAJMYUHU Ha HeH BOJIBI.

KA «KnementnHa» mnpoBoawin paauosiokanuioo JIyHel B paifoHax
noiocoB B 1994 1. Ocoboe BHMMaHHE OBUIO y/EJIeHO Kparepy JWTKEH,
Haxopsmemycss B 100 kM oT toxHoro momroca. OH — OJWH W3 CaMbIX
KPYIIHBIX KpaTepos, ero amameTp 2500 kM, a rimybmna oxomo 13 xm. Ilo
pesynbratam uccienoBannii KA «KnemeHTnHa» npenBapuTeibHO OBLIO
YCTaHOBIIEHO, YTO B MOJLSIPHBIX oOnactsax JIyHsl nmeercst BoasHOU jen (B
cMecH ¢ peroiutoM). Macca JTyHHBIX JIBJJOB OLCHHBAeTCs BenrmunHOM 1012
KT, a KOHLIEHTpalusl Jabja B peronute cocrasngeT ot 0,3 no 1%.

B 1998 r. KA «Jlynap IIpocnekrop» ¢ opoutsl 100+20 kM mccnemoBan
BOJIOPOZOCO/ICPXKAIIMI PEroJINT Takke B MOMSIpHBIX oOmactax. Ecmum
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JOITyCTUTh, YTO OOHAPYKCHHBIH UM C TIOMOIIBIO CIIEKTPOCKOIINH BOJIOPOST
BXOJUT B COCTaB BOJABI, TO MOXXHO CHEJIaTh OLEHKU €€ KosndecTBa. Ilo
naaHbIM 3Toro KA B oOmact ceBepHOTro momoca Ha momrand ~1030 km?
conmepxwurcs 0,62x108 T npma, a B obmactu roxHOTO — 1,35%x108 Ha
wromaan 2250 xm2. Yucroro ipaa nanasii KA He 00Hapy KL

B mrone 2009 r. moucku Boabl Ha JIyHe mpomomKUiIich ¢ moMoIbio KA
«LRO». B uncne apyrux Ha HeMm crosi poccuiickuii npubop «LEND»y,
KOTOPBIN MpeaHa3HaueH JJi1 UCCIeoBaHus BOAHBIX 3amacoB Ha Jlywe. Ilo
cytu  «LEND» sBisercs JETEKTOPOM CHOCOOHBIM —PETHCTPHPOBATH
HEHUTPOHHBIE TOTOKH C MOBEPXHOCTH JIYHBI, ¢ MOMOIIBIO KOTOPBIX MOKHO
OLICHUBATh COJAEPIKAHHE MOANOBEPXHOCTHOM BOJIBI.

ITo pe3ynbTaTam MHOTOYUCIEHHBIX M3MepeHnit «LRO» crnennanucramu
MIOCTPOEHA JeTallbHAsl KapTa pa3MeELIeHUs BoJbl B paiioHax CeBepHOro u
IOxnoro momoco Jlywsl (puc. 1), HambGompimee KOTHMYECTBO BOABI
COIIEPXKHUTCS B OONACTSAX, OTMECUCHHBIX CHHHM IBeTOM, HeoXumaHHBIM
SIBIICHUEM, TPEOYIOIIUM MabHEHINETO UCCICAOBAHMS, CTaJI0 OOHAPYKCHHE
BOJIbI B PsII€ IPUIIOJISIPHBIX PaliOHOB, KOTOpBIE OcBeIaoTcs COIHIIEM.

180°

250 300 3s0 400

5 20
Ice Thickness (m)

Puc. 1. Kapts! pacpoctpanerus Bosl Ha CeBepHoM (cieBa) u KOxHOM
noJitocax JIyHsl

HetanpHoMy wu3ydeHuto ¢ mnomompblo «LRO» moaBeprcs kpatep
[HexntoHa, [Ipu 3TOM OBUIO YCTaHOBJEHO, 4TO €ro creHku Ha 5-10%
cocTosAT W3 BoaHoro nbaa (merekrop «LEND» 3onmupoBan JlyHy m0
riryOuHs! 1-2 M).

BO}la HE MOXET HaXOOUTHCIA Ha J'IyHe B XHAKOM COCTOSHHUHU. Omna
ucrapuwiach Obl TOJ JEHCTBUEM COJIHEUHBIX JIyded u Bakyyma. Bona
HaxoauTcs Ha JIyHe B TBEp/IOM COCTOSIHMM — B BHJIE JIbja. Mcnapenue nbaa
HE IIPOMCXOJUT, ITIOCKOJIKY B TJIYOOKHX KpaTepax ero He JOCTUTaloT
conmHeuHble ny4d. Kpome TOro, e MOKPHIT TPYHTOM, BO3MOXKHO,
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TOJIIMHOW O AECSTKOB CAaHTHMETPOB (WiaM mepeMemiad ¢ HuM). Jlex B
TEMHOM KpaTepe MOXKET COXPAHITHCS 0€3 CyOIMMaIii MAJUTHAP/IBI JIET.

UYepes 4 mecsima mocne «LRO» k mouckam Bomsl Ha JIyHe mpuCTymnn
KA «LCROSS», Ero rnaBHoit nienmsio 0bu1 Kpatep Kebo mmamerpom ~ 95
KM U TyOmnHO# 4 kM. OH HaxonuTcs npuOmm3nTensHo B 100 KM OT F0)KHOTO
MoJIoca, HUKOra He ocBemaercs: CONHIEM M BHCH MO YIJIOM ¢ 3eMIIH.
Temmneparypa B HeM -2300C. KonuuecTBO BOASHOIO JibJla MO JaHHBIM
nosieta «LCROSS» coctasnsiet B peronure 2,7 — 8,5%.

Ha manousydeHnoit obOpatHoit cropone Jlynbl B Bacceitne HOxHbIi
nomoc —  OWTkeH oOHapyXeH 4YHCTBIH  BonsgHoit sex. Ilo
NIpeIBapUTEIbHBIM OLIeHKaM 00beMbl Jibaa Ha JIyHe cocTaBistoT okono 600
MIH TOHH. OH CcOXpaHWJICA B TEHEBBIX 30HAaX, I/I¢ TeMIlepaTypa He
mpeepimana 1000 K. Kpome Toro, uto »3TOT ;ex OymeT mpUronmeH s
TIOJTYYeHHS BOJBI M BOJIOPOAA, OH OYAET HHTEPECEH YUCHBIM €Ile U OTOMY,
YTO COXpaHWI B cede cIeIbl paHHEH HUCTOPHH CITyTHHKA 3€MIIH.

C nomompio naaniickoro AKA «Chaudrayaan-1» ymamocs 00HapyXUTb
6omee 40 kpaTepoB cO JBHIOM B paifoHe, mpuieratomuM K CeBepHOMY
nosocy. JuameTp 3THX KpaTepoB cocTaBisieT oT 2 1o 15 km. Ha puc.2 Ha
KapTe, CKOMIIOHOBAaHHOM IO  pe3yJbTaTaM  MHOTHUX  HU3MEPECHHH,
MpeAcTaBlIeHbl H3BECTHbIE (0003HAYEHBI 3€JIEHBIM IIBETOM) W BHOBb
OTKpBITBIE KpaTepbl (0003HaUEHBI KPACHBIM LIBETOM), KOTOPbIE HE BHIUMBI
¢ 3emin.

Kpome BomHOTO NBIa B KpaTepax, Boja umeercs Ha JIyHe u B Hezpax,
U B NTOBEPXHOCTHOM ciioe. IIpuuem mocneHsst MOTIIa MOSBUTHCS U3 HEZIP C
riryouH mo 70 M. Hammame sToro (akra moka TpyIZHOOOBSICHIMO, OCOOCHHO
Cc ydyeroM oOmienpuHsTOW Teopunm oOpaszoBaHus JIyHsl u Teopuu
acTepOMJHO-KOMETHOI'0 IIPOMCXOXKIEHUs BoAbl Ha JIyHe.

(Y

Puc. 2. Pa3memnienue kpatepos co Jp10M Ha CeBepHOM moittoce [2]

ITonoGHBIE O0OOCTOATENHCTBA TO3BOJSIIOT — BBICKA3aTh THUIOTE3Y O
CYIIECTBOBAHUM BOJHOIO Jibga HE TOJBKO B IOJAPHBIX, HO U B CPECAHUX
mupoTax .HyHI)I TaM, TS Npearnojiara€tcsa HAJIUYHUE JIYHHBIX JIABOBBIX
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TyHHEJEW. BHyTpH TyHHeNe#H MOTyT OBITh TaKHUe jK€ XOJOAHBIE JIOBYIIKH (B
HUX HE IONAJar0T COJHEYHBIC JydH), B KOTOPBIX MOXET 0Opa3OBBIBATHCS
BOJISTHOM Jien U3 BOABI JIyHHBIX Henap. Ecimu 3To OyZer moATBepXk IeHoO, TO
TyHHBIE 0a3bl OBLTO OBI IIEeTIecCOO0pa3HO CTPOUTH HE TOJIBKO Ha MOJIOCAX
JIyHBI, HO ¥ B €€ CPETHUX IIMPOTAX.

B 2009 romy no pesyneratam m3mepennii KA «Chaudrayaan-1», «Deep
Jmpact» ¢ yderom namabix KA «Cassini» (1999 r.) mpusHaku BOIBI U
ruapokcwia OH Obun HaiineHbl Ha Bceil moBepxHOCTH JIyHBI, mpH4eM c
YBEJIMUEHUEM HX cojiepxkaHus K nomtocaM. CpeaHsas KOHIEHTpalus BOIBI
oneHuBanachk BennmuuHoi 0,1% mo macce. piMu croBamu, 1 kr peronura
conepxkuT 1 T Boabl. s MCIONMB30BAaHUSA B NMPAKTHUUYECKUX LENAX TaKoe
KOJIMYECTBO BOJBI B TPYHTE SBHO HEJIOCTAaTOUYHO — JUIS M3BJICUEHUS U3
Hero | xr BogsI TpeOyeTcst mepepaboTka | T peronmra.
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AHAJIN3 METOAUYECKHUX IPUHIIUIIOB OPTAHU3ALIAN 1
IMPOBEJEHUSA KOMIIJIEKCHOMU ITOJAI'OTOBKH 9KUITAYKEUN
OPBUTAJIBHBIX ITNJIOTUPYEMBIX KOMIIVIEKCOB

ANALYSIS OF METHODOLOGICAL PRINCIPLES FOR
ORGANIZING AND CONDUCTING COMPLEX TRAINING OF
CREWS OF ORBITAL MANNED STATION

AHHoTanusi. B mporecce KOMIIIEKCHOH MOArOTOBKM OKHIAKEH IO
OpOHUTATBHBIM MUIOTHPYEMBIM KOMILIEKCaM HHCTPYKTOPaM B CBOEi pabote
MOPUXOAUTCS TMOCTOSHHO COCTAaBISITh M KOPPEKTHPOBATH IMKIOTPAMMBI
MPOBEICHUSI KOMILJIGKCHBIX TPEHHPOBOK C HCIOJB30BaHHEM OOJBIIOTO
KOJIMYCCTBOM HHGOPMAIMK O TMOJNETHBIX OMNEpalusXx, HEIITaTHBIX
CHTYalsiX, YYUTHIBATH MHOMKECTBO DPa3MYHBIX TPEOOBAHWUiA, YCIOBHH H
orpaHuueHUid. J[nsA COKpamleHWsI BPEMCHH pa3pabOTKH IUKIOrPaMM
KOMIUICKCHBIX TPEHHPOBOK IPEIUIAraeTCsl HCIONB30BAHUE Pa3IUYHBIX
CIICLHATN3UPOBAHHBIX ABTOMATH3UPOBAHHBIX CHCTEM.

KiouyeBble clI0Ba: KOMIUIGKCHAsh IOATOTOBKA,  OpPOUTANbHBIH
MUJIOTHPYEMbI  KOMIUIEKC, aBTOMATH3MPOBAHHAS CHCTEMa, MPHHIIHIT
00yd4eHust, aHJparoruka.

Ilpu cocraBieHMH U KOPPEKTHUPOBKE IUKIOIPAaMM KOMILIEKCHBIX
TPEHUPOBOK HMHCTPYKTOpaM [0 KOMIUIEKCHOM TOJTOTOBKE HSKHUIaXen
OpOHTANBHBIX MWIOTHPYEMBIX KOMILUICKCOB TIPUXOIUTCS OIIEPUPOBATH
OOJIBIIAM KOJHYECTBOM MH(POPMAIIUH O MOJICTHBIX OTEPAIHIX, HEIITATHBIX
CUTYaIllsIX, YYUTHIBATh MHOKECTBO PA3IMYHBIX TPEOOBAHWHA, YCIOBHH WU
orpanuuenui [1].

OmHUM W3 BapHAHTOB COKpAIICHUS BPEMEHHU Pa3pabOTKH IHKIOTPAMM
KOMIUTIEKCHBIX TPCHHUPOBOK, ydeTa OONBIIMHCTBA YCIIOBHA W TOMOIIU B
3TOH AESATENBHOCTH HHCTPYKTOPAM MO KOMIUIEKCHOM MOATOTOBKE SKUIaXeH
SIBIISIETCSL pa3paboTKa W UCTOIB30BaHUE PA3IUYHBIX CHEIHMATU3UPOBAHHBIX
aBTOMAaTHU3UPOBAHHBIX CUCTEM.

ABTOMaTH3aIUsl JIOJDKHA OXBaTUTh peEIIeHHEe TaKuX MHOTOKPATHO
MOBTOPSIOLIMXCS 3a/1a4, KaK aHaJlu3 UCXOJHBIX JIaHHBIX, MaTeMaTHYECKOE
MOJICTUPOBaHUE OTACNbHBIX TIOJETHBIX omepanuil, GopMupoBaHUE W
CpaBHEHHME  BApHUAaHTOB  LUKIOIPaMM,  pacOpelesieHHe  PECypCoB,
ONTUMU3AINS, BepHUHUKANUI U OICHKA PCaU3yeMOCTH COCTAaBICHHOMN
LUKJIOTPAMMBI.

[pexne yem GopmManm30BaTh MATEMATHYECKYIO MOJIEIb (POPMUPOBAHUS
IUKJIOTPAaMMBI KOMIUIEKCHOW TPEHHPOBKH HEOOXOIUMO IPOAHAIN3HPOBAThH
METOJMYECKUE MPUHUMUIBI OpraHu3allid W MPOBEACHHUS KOMIUIEKCHOU
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MOATOTOBKA  JUIA  TOTO, YTOOBI ~ y4ecThb WX TPH  CO3JAHUH
aBTOMATH3UPOBAHHON CHCTEMBI.

[Mpuanuner  o0ydeHHs — 3TO TOJIOKEHHUS, COINIACHO KOTOPBIM
MIPOUCXOIUT OpraHu3anus ydeOHoro mporecca. OHH OPHEHTHPOBAHBI Ha
TPaMOTHOE TIOCTPOCHHE, YIPaBICHHE W ONTHMH3ALUIO 00pa3oBaTeNbHOI
JESATENbHOCTH.

TpaauuoHHbIe IPUHIMITEL 00y4eHus, chopMyupoBaHHbie eme B X VII
Beke B.Sl. Komunckum u gononaenssie K.J[. YIIMHCKHM, BKIFOUAIOT B ce0s
cJeyIoNIe MooKeHus [2]:

— MpaBWJI0 0OBEKTUBHOCTH 1 HAYYHOCTH;

— MPaBUJIO CBSA3U TEOPUU C IIPAKTUKOI];

— MPaBIJIO CUCTEMAaTHYHOCTH, MOCIEOBATEIEHOCTH;

— MPaBWJIO AKTUBHOCTH 00Y4aeMBbIX;

— MPaBUIIO JOCTYIMHOCTH;

— MPaBUIIO HATTSAAHOCTY;

— MPaBUIIO MPOTPECCUBHOCTH M MPOYHOCTH YCBOCHUS 3HAHUM.

Ho npm mnoaroroBke KOCMOHABTOB CIEAYET YYMTBIBATH, 4YTO OHH
B3pOCIIbIe, C(HOPMHUPOBABIIMECS JMYHOCTH, MOITOMY IS WX OOYUIEHUS
HEOOXOJMMO HCIIOJIb30BaTh IMPHUHIMIBI OOY4YEHHS HMEHHO B3POCIBIX
JIIOIeH, KOTOpBIE U3ydaeT aHIparoruka.

OCHOBHBIMH  aHJPAarori4eCKUMU MNPUHLIUIAMH OOYYEHHsI, KOTOpBIE
COCTaBJISIIOT (DYHIAMEHT TEOpUHU 00yUYEHUS B3POCIBIX, SBISIOTCSA [3]:

1. ITpuoputer CaMOCTOSITEJIFHOTO 0o0yueHwHs. CamocrosTenbHas
JeATeNIbHOCTh 00yJalomuXcsl SBISsIETCS. OCHOBHBIM BHJIOM y4eOHOI paboThI
B3poCiBIX  oOywatommxcsi. Ilog  camocTosSTENnbHOM — AEATEITHHOCTHIO
TIOHMMAETCsl He TPOBEACHHE CaMOCTOSATENLHOM padoThl Kak BHIAa y4eOHOM
JeATENIbHOCTH, a CaMOCTOSTENIFHOE OCYIIECTBICHHE OOyYaroIMMUCS
OpraHM3aIMH Ipoliecca CBOEro 00ydeHHSI.

2. Ilpunun COBMECTHOH IEATEIILHOCTH. JlanHbIi TIPUHIIUIL
IIpeIycMaTpuBaeT  COBMECTHYIO  JESITEIbHOCTh  oOydaromierocs ¢
oOydJaromuM, a TaKKe C JPYrMMH OOY4YaloIMMMCS II0 OpraHu3aluu
mporiecca 00y4eHHUs Ha BCEX €ro 3Tarmax.

3. IIpuHuun onopsl Ha ombIT oOy4arouierocst. CoracHo 3TOMY MPHHIMITY
KU3HCHHBIH  (OBITOBOHM, COIMANBHBIN, TPO(PECCHOHANBHBIN)  OMBIT
00yJaromerocs MCIoIb3yeTcsl B KAaUeCTBE OJHOTO U3 UCTOYHHUKOB 00YIEHUS
KaK CaMoro 00ydaromerocs, Tak ¥ ero TOBapHIIeH.

4. UaguBnpyanu3anust oOydeHHs. B COOTBETCTBMM € 3THM NPUHLUIIOM
KaX/IbIil 00yUaroIMICsl COBMECTHO ¢ 00yJalOIINM, a B HEKOTOPBIX CIIydasx
U C JAPYIMMH OOYyYarolIMMHCS, CO3JaeT WHIUBHIYAJILHYIO HpOrpamMMy
o0y4eHUs, OpHUEHTHPOBAHHYI0 Ha  KOHKpETHble  0Opa3oBaTelbHbIC
MOTPEOHOCTH M LM OOYy4YeHHs M YYUTHIBAIOIIYIO ONbBIT, YpPOBEHb
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MOATOTOBKH,  TCHXO-()U3MOJIOTUYECKHE, KOTHUTHUBHBIE  OCOOEHHOCTH
oOyuaromierocs.

5. CucreMHOCTh 00y4eHHUS. DTOT IPUHIIMII IIPETyCMaTPUBAET COOIIOIEHHUE
COOTBETCTBUSI IIENeH, cofepkaHus, (popm, METOIOB, CPEACTB OOYUIECHUS U
OLIEHUBAHMA PE3yIbTATOB OOYUCHHS.

6. KontekctHOocTh 00y4ueHHs. B cooTBeTCTBMHM ¢ 3TUM HPUHIUIIOM
oOyd4eHue, ¢ OJJHOM CTOPOHBI, IPECiIeyeT KOHKPETHBIE, JKU3HEHHO Ba)KHBIC
JUIs1 00y4aroerocs LieJii, OpPUEHTHPOBAHO Ha BBINOJHEHUE UM COLMATIBHBIX
poJiel MU COBEPILEHCTBOBAHHUE JINYHOCTH, & C IPYroil CTOPOHBI, CTPOUTCS
C yd4eToM IpOQeCcCHOHANBHON, COLMAIbHOM, OBITOBOM JAEATEIbHOCTH
oOyuaromierocs u ero MIPOCTPAaHCTBEHHBIX, BPEMEHHBIX,
podeCcCHOHANBHBIX, OBITOBBIX (PaKTOPOB (YCIIOBHHA).

7. lpuHOAIT aKTyanu3aldd pe3yiabTaToB oOydueHWs. JaHHBIA NPHHINT
IpeAroaraet 6e3oTnararensHOe IIPUMEHEHNE Ha MPaKTHKE
MIPUOOPETEHHBIX OOyJaromMMCsl 3HAHUH, YMECHMH, HABBIKOB, JIMUHOCTHBIX
Ka4eCTB U [IEHHOCTHBIX OPHEHTAINH.

8. [lpuanun snektuBHOCTH 00y4yeHHs. OH O3Ha4yaeT IPENOCTABICHHE
oOydJarommemMycsi ONpelelIeHHONH CBOOOABI BBIOOpa IENel, conaep)KaHus,
(dbopM, METOJIOB, HICTOYHUKOB, CPEACTB, CPOKOB, BPEMEHHU, MECTa 00y4YeHUs,
OLICHMBaHUS PE3yJbTATOB OOYUESHHS, & TAKXKE CAMUX 00YUalOIIUX.

9. [Ipunuun pa3Butust oOpa3oBaTedbHBIX HOTpeOHOCTEH. CorllacHO 3TOMY
MPUHLIKIY, BO-TIEPBBIX, OLICHUBaHHE pe3yIbTaToOB o0yueHus
OCYILIECTBIISICTCS ITyTEM BBISBICHUS PEalbHOM CTETICHH OCBOSHHS Yy4eOHOTO
MaTrepualla W OINpEJeNIeHHus] TeX MaTepHaioB, 0€3 OCBOCHHS KOTOPBIX
HEBO3MOXHO JOCTW)KEHHE IIOCTaBICHHONW Ienu OOy4YeHus; BO-BTOPBIX,
nponecc OOy4eHHUs] CTPOWTCS B HENsIX (OPMHUPOBAHUS Yy OOYdYAIOIIUXCS
HOBBIX 00pa3oBaTENbHBIX MOTPEOHOCTEH, KOHKPETH3alMs KOTOPBIX
OCYIIECTBIISICTCS TTOCIIE JOCTHIKEHHS OIIPEAEICHHOM e 00ydeHus..

10. IIpurnmn ~ oco3HanHOCTH 0OyueHus. OH O3Ha4aeT OCO3HAHWE,
OCMBICJIEHHE OOyJarolmuMcsl U OOydarollMM BCEX IapaMeTpoB Ipolecca
00y4eHUsl U CBOMX JICUCTBHH 110 OpraHU3ally Tpolecca 00y4eHus..

B noknazne OyayT npecraBiieHbl IPUHIMIIBI ITIAHUPOBAHKS POTPAMMBI
TPEHUPOBOK W  CO3JaHHMs  LUKIOIPAMMbl  TPEHHPOBKH  OKHUITaXen
OpOUTAJBHBIX  MUIOTUPYEMbIX  KOMIUIEKCOB  Ha  KOMIUIEKCHBIX |
CHEeNMaTM3UPOBAHHBIX TPEHAXepax, KOTOPBIE B JalbHEHWIIEM MOTYT OBITh
UCIIONIb30BAHbI B CHIEUAIM3UPOBAaHHBIX aBTOMATH3HUPOBAHHBIX CUCTEMAX.

Jluteparypa

1. Koma T.A., Hanox T.B. ABromaTuzaimusi nporecca KOMIUIEKCHOU
MOJTOTOBKH JKUIAXXEH OpPOWTANBHBIX MIJIOTUPYEMBIX KOMIUIEKCOB //

209



Martepuansl  51-x MeXayHapOIHBIX OOIIECTBCHHO-HAYYHBIX YTEHHMH,
nocBAnIeHHBIX mamsaT F0.A. Tarapuna, 2024.

2. CoBpeMeHHasE HayYHO-TEXHOJOTHYECKas akKalaeMus: [DJICKTPOHHBIN
pecypel] URL: https://www.snta.ru/press-center/novye-printsipy-
obucheniya. ([lara obopamenus: 14.05.2024).

3.3meéB C.M. AHaparornka: OCHOBHI TCOPHH, HCTOPHH M TEXHOJOTHH
00yuenwus B3pocibix. — M.: Per Se, 2007. — c¢.114-115.

YK 629.78
eLIBRARY.RU: §9.01.00
Bosk /I.B.
Vovk D.V.
BEAYIINI CIIEIIHAIIUCT MO MOATOTOBKE KOCMOHABTOB
Konaparbes A.C.
Kondratiev A.S.
HaYaJIbHUK OTJeIa
Kpaes B.M.
Kraev V.M.
HayallbHUK JJAOOpaTopuu
OI'BY «HUU LUIIK umenn FO0.A. I'arapunay
T. 3BE3/IHBIN TOPOJIOK

AHAJIN3 PE3YJIbTATOB OTPABOTKHM MOJETHBIX
ONEPAIIMI HA TPAHCHOPTHOM NUJIOTUPYEMOM
KOPABIJIE «COIO3» OJHUM NPOPECCHUOHAJIBHBIM

KOCMOHABTOM

ANALYSIS OF THE RESULTS OF FLIGHT OPERATIONS ON
THE SOYUZ MANNED TRANSPORT SPACECRAFT BY ONE
PROFESSIONAL COSMONAUT

AHHoTauus. IlpenctaBmeHsl  pe3ynabTaThl — aHaIH3a  OTPabOTKH
MOJETHBIX ONEpalHii, BBIOJHAEMBIX HA TPAHCIOPTHBIX MHJIOTHPYEMBIX
kopabnsx «Coro3y, Mpu PacCCMOTPEHUH BO3MOYKHOCTH BBITIOJTHEHUS TTOJIeTa
OJTHUM TIPO(heCCHOHATIBHEIM KOCMOHABTOM.

KnaioueBble ciioBa: KocMOC, KOCMOHaBT, IOJTOTOBKA, IIOJIET,
TPaHCIIOPTHBIN MMMJIOTHPYEMBIH KOPabilb, IporpaMMa OTpabOTKH.

Abstract. The results of the analysis of flight operations performed on
Soyuz manned transport ships are presented when considering the
possibility of a flight by one professional cosmonaut.
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KocMoHaBTHKa — 3TO BCerAa BBI30B. BBI30B A1 KOHCTPYKTOPOB H
WH)KCHEPOB, BBI30B U1 KOCMOHABTOB.

B cBs3u ¢ BOBHMKHOBEHHMEM HEINTATHON CHUTYyallMd Ha TPAHCHOPTHOM
muotupyemoM  kopabne  «Coroz  MC»  (TIIK), cBs3aHHOH C
pasrepMmeruzaneil cucremsl TepMmoperyaupoBanus TIIK, nosBunace
HeoOxoauMocTh mnpopaboTku Bapuanta mnonéra Ha MKC B kadectse
kopabns-cracarenst TIIK «Coro3 MC» ¢ skunaxem, COCTOSIIIIUM U3 OJITHOTO
OIIBITHOTO MPO(ECCHOHATEHOIO KOCMOHABTa — KOMaHANpa KopaoJs.

B ®I'bY «HUUM UIIK umenn FO.A. I'arapuna» K 3TOMy MOMEHTY yKe
uMescst  ombIT moArotoBku skunaxed TIIK B cocraBe onHOro
po(eCCHOHANBHOTO KOCMOHABTa M JBYX YYaCTHHKOB KOCMHUYECKOTO
nonéra.

IonroroBka sxumaxkeitr TIIK B cocraBe omHOTO TpPOQEeCcCHOHATBHOTO
KOCMOHABTa M JIByX YY4aCTHHUKOB Kocmuueckoro nosnéra ansi ®I'bY «HUU
HIIK wvenn HO.A. Tarapmna» Obuta HOBOH W YHHKAaJIBHOH 3amadet,
KoTOopasi NoTpeOoBaja BHECEHUS W3MEHEHHH B AEATEIBHOCTh HDKHUIIAXKa,
Mojudukanmioo OOpPTOBOI JOKYMEHTAllMH, IIepecMOoTpa TpeOOBaHUH K
MIOJITOTOBKE M, COOTBETCTBEHHO, IIPOTpaMM IOATOTOBKHU. B cBs3u ¢ 3TUM B
OI'BY «HUUM UIIK umenu HO.A. INarapuray ObLIO MPEIIOKCHO MIPOBECTH
IIpeaBapuTeNbHy0 0TpaboTKy pexumMoB ynpasieHus TIIK Ha Bcex sramax
nojéra OJHUM MpPO(ecCHOHAIFHBIM KOCMOHAaBTOM M ObUTa pa3zpaboTaHa
«[Iporpamma otpaboTku nonétHeIX oneparnuii Ha TIIK «Coro3 MCy» oxaIM
IpoeCCHOHAIBFHBIM KOCMOHABTOM C JIByMSI YYAaCTHUKaMH KOCMHUYECKOTO
nosiéra Ha koMiiekcHoM TpeHaxxepe TIIK «Coro3 MCy. [1]

OCHOBBIBasACH Ha NOJIOKUTENBHOM OIBITE MOAroTOBKH 3kunaxen TIIK B
COCTaBe OJHOTO NPO(ECCHOHATHLHOTO KOCMOHABTa M JBYX YYAaCTHHKOB
KOCMHYEeCKOro mojéra Obuta paspaboraHa «lIporpamMma oTpabGoTku
BbIMoNTHEHUST moN€THRIX omeparmuii Ha TIIK «Cow3 MC» onHuM
npodecCHOHANBHBIM KOCMOHAaBTOM Ha KOMILIEKCHOM TpeHaxkepe TIIK
«Coro3 MC» B ®I'BY «HMM HIIK wumenn FO.A. Tarapunay, B
COOTBETCTBUH C KOTOPOii ObUIa MpoBeZieHa 0TpaboTKa MOIETHBIX OTepanuit
KOCMOHABTOM, HMEIOIINM OIBIT KOCMHYECKHMX TIOJIETOB B KadyecTBE
komanupa kopabist TTIK «Coroz MCy.

OtpaboTka mosieTHbIX onepaunii no ympasienuto TIIK «Coro3z MC»»
IIPOBOJMWJIACH HAa KOMIIJIEKCHOM TpPEHAXKepe IO OCHOBHBIM IOJIETHBIM
onepanusam TIIK «Coro3 MC» 2-X cyTOYHOM CXeMBbI COJTMIKCHHS C BBOJAOM
HEIUTaTHBIX cUTyaluid. McnbITarens pasmemancs B IEHTPAJIBHOM Kpeciie, B
ckadanape «Cokonm KB-2». TlonmeTHele omnepanuy, CBSI3aHHBIE C
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pasrepMeTn3aniell M I0XXKapoM, BBHIIONHSUINCH IOX  H30BITOYHBIM
nmasneHneM B ckaganzmpe (0,4 xrc/cM2) i AMUTandd  pabOTHI B
pasrepmernsupoBanHoM CA. B JieBoM M IpaBoM Kpeciax pa3Mellannch
rabapuTHBIE MaKeTbl KOHTEHHEPOB MOJIE3HOTO IPy3a.

B xome otpaboTku BeisiBieHB ocodernHOCTH ynpasienus TIIK «Coro3
MC» omHUM npodeccHoHaIbHBIM KOCMOHABTOM, KOTOPBIE IIPECTaBIICHEI B
BHU/IE 3aMEYaHMH 1 NPEITI0KEHH KOCMOHABTOB U CHEIINAITICTOB.
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HAIMPABJIEHU S KOMMEPIIUAJIM3ALIMA MUPOBOM
MUJIOTAPYEMOM KOCMOHABTUKHA

DIRECTIONS OF COMMERCIALIZATION OF THE WORLD
MANNED COSMONAUTICS

Annoranusi. OqHuM U3 GopM pa3BUTHS MMIOTHPYEMBIH KOCMOHABTHKH
SIBIISIETCSI MAaKCUMaJIbHOE TPHBJICYEHUE B OTPACIIb YAaCTHOTO Kamurasia. JTo
MOXXHO PEaln30BaTh IyTE€M MPUBJICYEHUS YACTHBIX KOMIIAHHH C LEJbIO
MOJyYeHHUsT MMH IPUOBUIH, pEKIaMbl WJIM YCIYTr, HallpuMep, B BHJIC

212



KOCMHYECKOTO TypH3Ma, BO3MOXHO y4acTHE MpPHU IMPOBEICHUU HAYYHBIX
HUCCIIEIOBAHUM.

KaoueBble  cjoBa:  muioTHpyemas — KOCMOHABTHKa,  KOCMOC,
KOMMEPLHUATH3AIHSL, KOCMUYECKUN TypH3M.

Abstract. One of the forms of development of manned cosmonautics is
the maximum attraction of private capital to the industry. This can be done
by attracting private companies for profit, advertising or services, such as
space tourism, or participation in scientific research.

Keywords: manned cosmonautics, space, commercialization, space
tourism.

Jonrue rofsl NUIOTHpyeMas KOCMOHABTHKA OCTaBajlach IIPEpOraTHBOM
TOCYAapCTBa M OTpaXkaja YPOBEHb Pa3BUTHS CTPAHBI KAK YKOHOMHYECKOH U
BBICOKOPA3BUTOM HAy4YHOH JepXaBbl. B mocnenHuwe pecsTwieTHs ais
BBIIOJHEHUS NHWIOTHPYEMBIX KOCMHUYECKHMX IIPOrpaMM B Pa3HBIX
TOCYAapcTBax CTaJl AaKTHBHO IIPUBIEKAThCs YacTHBIM Omsnec. [lo
MIOCJIEIHETO  BPEMEHM  KOHKYpEHIHs B  OOJaCTH  IPEICTABICHUS
KOMMEpPYECKOH YCIIyTH KOCMHUYECKOTO I0JIETa OTCYTCTBOBasA. TONBKO nBa
KocMHuecKkux areHrcTBa — Pockocmoc 1 HACA — oGnagany MoTeHIaIoM
JUIi TpOJaXH YcIyrdn Ha pbeiHKe, npu 3toM B CHIA cymecTtBoBanu
Cepbe3Hble OrpaHMYEHHUS Ha KOMMEPUECKOE HUCIOJIb30BAaHUE OPOUTAIBHBIX
kopabsieit «IllaTTm», 4YTO mHpakTH4eckH He ocTaBsuio maHcoB HACA
BBIXOJUTHh HA PBIHOK C YCIYrod TYpPHCTHYECKOTO KOCMHUYECKOTO IIOJeTa.
OnmHako B HACTOSIIMA MOMEHT, Hampumep, c(hOpMHpOBaHa yciyra
cybopOuTanbHOTO — IOJeTa, NpoJABMraeMas Ha  PBIHOK  YaCTHBIMH
kommaHusaMH (Hampumep, «Virgin Galacticy). Takxke B CIIIA axTHBHO
MIPUBIICKAIOTCA YacTHBIE KommaHuu («SpaceX», «Boingy, «Sierra Nevaday»
W Jp.) VIS CO3JIaHUS TPAHCIOPTHBIX TPY30BBIX M IMHIOTHPYEMbIX KOopadien
1ot mosieroB Ha MKC [1].

Hayano XXI Bexa OTKpBLIO YpE3BbIUAHO NIEPCIIEKTUBHOE HANIPABJICHUE
pa3BUTHA NWIOTUPYEMOM KOCMHMUYECKOM OTpacid — 3TO KOCMUYECKHUU
Typusm. [lometom B ampene 2001 roma aMepHKaHCKOTO MMIIIHOHEpa
Hennnca Tuto Ha KocMuueckoM kopabie «Coro3z TM-32» k MKC Hauanace
apa kocmuueckoro Typusma [2]. C 2001 roma mo 2024 rom mpu MOMOIIN
POCCHICKMX KOCMHUYECKHX Kopabmeil «Coro3» Ha POCCHICKOM CETMEHTE
MKC mnoOsBamn 14 HempogeccHOHATIbHBIX KOCMOHaBTOB. [Ipn 3TOM
NPAaKTHYECKH BCE OHM  BBHINOJHSIM  COOCTBEHHBIE  KOCMHYECKHE
HCCIIeJOBAHMs, IKCIIEPUMEHTHI U 00pa3oBaTelibHbIe IporpaMMbl. Briepseie,
YEJIOBEK, Y/IOBJICTBOPSIOUIMI  OMNpEAEICHHBIM TpeOOBaHUAM, MOXET
OCYIIECTBUTb CBOE JKEJaHMe MoJeTa B KOCMOC, HE SBISACH
npodecCHOHAIBEHBIM KOCMOHABTOM [3].
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Takum 00pazom, HCXOs U3 OOIIETO ONpenesICHHsT KOMMEPINAIN3anu:
IIMPOKOE MCHONB30BAHNE KOMMEPUECKHUX Hadall B 3KOHOMHKE, PaCIIIPEHUCE
KOJIMYECTBA KOMMEPUECKHX OpPTraHH3alUi; MOAYMHEHHE ACATECIbHOCTH
LENsIM W3BJICYCHHUS TPHOBUIM, K HAMPABICHHAM KOMMEPIUAIN3ALUH
MHPOBOH NWJIOTUPYEMON KOCMOHABTUKH MO>KHO OTHECTH:

— KOCMUUYECKHUH TYypHU3M;
— rOCyIapCTBEHHO-YaCTHOE MapTHEPCTBO B KOCMUYECKOH OTpaciu.

Kocmuueckuii TypusM — OIIauUBAIOIIUECS U3 YACTHBIX CPEACTB MONETHI
B KOCMOC WJIM Ha OKOJIO3EMHYIO OpPOUTY B pa3BiICKaTEIbHBIX WIM HAyYHO-
HCCIIE0BATENbCKUX IIETISIX.

I'ocynapcTBeHHO-4aCTHOE MAapTHEPCTBO — COBOKYIHOCTL (hopM cpenHe-
U JOITOCPOYHOTO B3aMMOACHCTBUA rocygapcTBa M OM3Heca AT PelIeHUS
0O0IIIECTBEHHO 3HAUYMMBIX 3a/1a4 Ha B3aMMOBBITOJJHBIX YCIOBHUSIX.

HeyknoHHBII €XEeromHeli poOCT O0BEMOB Kak CHOpoca, TaKk M|
NIPEATIOKEHUS pBIHKA KOCMHYECKOTO TYpPH3Ma, IOSIBICHHE BCE HOBBIX
MIApTHEPOB M HOBBIX 00JACTEH KOMMEPUYECKOTO COTPYAHUYECTBA HE TOJIBKO
CBUJICTENBCTBYET O PACTyIIEH 3aMHTEPECOBAHHOCTH BCE OOJIBIIETO
KOJIMYeCTBA CTPaH KOCMHYECKHMH pa3paboTKaMu, HO U, OE3yCIOBHO,
OTKPBIBAET BO3MOXHOCTU pPAa3HBIM KOMIIAHUAM T[IPpUHHUMATh Y4aCTUE B
KOCMHYECKHX HpPOEKTax M pa3paboTkax, YTO, B KOHEYHOM HTOTE,
CIOCOOCTBYET IIPOTPECCUBHOMY PAa3BUTHIO HE TOJIBKO KOCMHUYECKOH
0Tpaciy, HO ¥ TOCY1apCTBa B LIEIOM.

[ToaroroBka K MOJIETY KOCMHUYECKHX TYPHUCTOB (HENPOQeCcCHOHATIBHBIX
KOCMOHABTOB) CYIIECTBEHHO OTJIMYAeTCSd OT TMOJrOTOBKH K IIOJIETY
poeCCHOHANBHBIX KOCMOHAaBTOB M TpeOyeT CO3/aHHe CIEUaIbHBIX
[IpOrpaMM MOATOTOBKH [4].
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HNCCJIEJOBAHUE BJIUSTHUA MOAEJINPYEMbBIX ®AKTOPOB
KOCMMYECKOTI' O IMOJIETA HA COCTOSTHUE
MUKPOLUPKYJIATOPHO-TKAHEBBIX CUCTEM
OPI'AHU3MA YEJIOBEKA

INVESTIGATION OF THE INFLUENCE OF INDIVIDUAL
SIMULATED SPACE FLIGHT FACTORS ON THE STATE
OF HUMAN BODY MICROCIRCULATORY-TISSUE SYSTEMS

AHHOTaADHUS. Pabora MIOCBSIIIICHA N3y4YCHUIO COCTOSIHHS
MHUKPOLMPKYJISTOPHO-TKAHEBBIX ~ CHUCTEM OpraHuM3Ma 4YelloOBeKa MpH
BO3/ICHCTBUM MOJICIUPYEMBIX HEOJIaronpusTHBIX (pakTOPOB KOCMHUUECKOTO
NOJIETA, YTO OLCHUBAIOCH C TOMOLIBIO PACIpPEASNEHHON CHCTEMBI
NOPTATHBHBIX ~ MYJBTHUMOJANBHBIX  AHANIU3aTOpPoB. Pa3paboTaHbl M
anpoOMPOBaHBl METOAMKH NPOBENCHUS HccienoBaHud. [lomydeHHBIE
JIaHHBIC JITYT B OCHOBY YCOBEPIICHCTBOBAHHS IpOLECCA MEIHKO-
OWOJIOTMYECKOI ITOArOTOBKM KOCMOHABTOB M MOBBIIICHUS €€ MEIUIIHCKOM
0e30macHOCTH.

KnaioueBble  c10Ba:  MHUKPOLMPKYJISTOPHO-TKAHEBBIE  CHUCTEMBI,
MOPTATHBHBIE MYJbTUMOAAIBHBIE aHATU3AaTOPBI, (PAKTOPhl KOCMHUYECKOTO
ToJIeTa, TPEHaXKEPHBIH KOMILJIEKC, MTOJIr0TOBKA KOCMOHABTOB.

Abstract. The work is devoted to study the state of human body
microcirculatory-tissue systems under influence of certain simulated space
flight factors, which was evaluated using a distributed system of portable
multimodal analyzers. Research methodology has been developed and
tested. The obtained data will allow to develop correction tools, form the
basis for improving cosmonaut training process and ensuringd medical
safety.

Keywords: microcirculatory-tissue systems, portable multimodal
devices, space flight factors, training complex, cosmonaut training.

®akrtopel  kocMudeckoro mojera (KII) oxka3pBaloT KOMIUIEKCHOE
BJIUSIHUC Ha OpraHbl W CHUCTEMBI JKHBOI'0 OpraHusma. Haubosbimum
M3MEHEHHSM TIOABEpP)KEHA CEpIeYHO-COCYANCTAasi CHUCTEMa — IIPOIECCHI
MepecTpOKM B HEW mpojaoipKaloTcss B TedeHme Bcero KII [1].
YcoBepuIeHCTBOBAaHHE MEAUKO-OHOJIOTHYECKOW MOATOTOBKH KOCMOHABTOB
U TOBBIIICHHE ©€ Oe30IIaCHOCTH HEBO3MOXXHO 0€3 OICHKH BIHSHUS
otnensHBIX PakTopoB KII Ha KOHEUHOE 3BEHO CHCTEMBI KPOBOOOpAIICHHS —
MUKPOIUPKYIATOPHO-TKaHeBYI0 cucteMy (MTC), yemy mocBsilieHa TaHHAS
pabora.
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HccnenoBanuss MpoBOASTCS B paMKax WHUIUATHBHOM HAaydHO-
nccnegoBaTensckoit padotsr Ha 6aze LIIIK mm. FO.A. 'arapuna. B kagectse
obmacteii wWHTepeca BHIOpaHBI BHCKH, JI00, TBUIBHAsS MOBEPXHOCTH
Npeariednid Y BHYTPEHHSSI TOBEPXHOCTh TojieHed. Peructpauus
mapameTpoB MTC ocymiecTBisieTcss 10, BO BpeMsl M IIOCIE BO3JCHCTBHUSA
MEPETPY30K, THIOKCHH, BECTUOYISIPHBIX M OPTOCTaTHIECKHUX BO3ACHCTBUIT
pacnpenenéHHoN CUCTEMOM TIOPTATHBHBIX MYJIbTUMOAIBHBIX
aHanmu3atopoB «JIASBMA [I®» (HIII «JIA3MA», 1. Mocksa),
peaM3yIONMX METOABI JIa3€pPHOW  JIOINIUICPOBCKOM  (UIOyMETpUH W
(IryopeceHTHO! CIIEKTPOCKOIIUH.

Ilpn BpameHusix Ha UEeHTpUdyre HaOMIOAACTCS  LEHTPaIU3ALU
KpOBOOOPAIIEHHUS, TOC/Ie OKOHYAHUS BO3IEHCTBUS NEPErpy30K MPOUCXOAUT
YCHJIEHHE TIPUTOKa KPOBH B  MHKPOLUPKYISTOPHOE pYCJIO, dYTO
COIIPOBOXKIAETCS MUKPOCOCYANCTON Iunaranueil. B cepum skcriepuMeHTOB
C OpPTOCTAaTHYECKOW HArpy3KOM OTMeJaeTcs YBEIMUCHHE [OKa3aTels
OKHCIIUTEIPHOTO MeTabonn3Ma B MOJOKEHWH OpPTOCTas3a I0CIe MHBEPCHH,
YTO TOBOPUT 00 YBEIMYCHUH COTJIACOBAHHOCTH CHCTEM JOCTaBKH H
YTHIA3AIMHN IHTATEIbHBIX BEIIECTB.

Takum o00pa3oMm, BIEpBBIC pa3pabOTaHbl M anpoOHPOBAHBI METOIUKH
peructparuu napamerpos MTC npu Bo3neHCTBUM Ha OpPraHU3M 4YeJoBeKka
MoJenupyeMbix  HeOmarompuatHeix — (akropoB KII  mns  BbeIsBICHUS
a/IalITAllHOHHBIX PE3E€PBOB OpPTraHU3Ma.

Jlutepatypa
1. dynae A.B., Jloktuonosa FO.U., Kapkux E.B. u np. Hccnenosanue
MHUKPOLMPKYJSIIAA  KPOBH B YCJIOBHSAX HEBECOMOCTH C ITOMOIIBIO
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BEIYLIMH HAYIHBIN COTPYIHUK
OI'bY «HUUM LIIK mmenn FO.A. T'arapunay»
T. 3BEe3IHBINA TOPOIOK

OBYYAIOIIME BUJAEOPOJIMKH KAK CPEACTBO
MMOBBIINEHUA KAYECTBA IOATOTOBKU KOCMOHABTOB

EDUCATIONAL VIDEOS AS A METHOD OF IMPROVING THE
QUALITY OF COSMONAUT TRAINING

AHHOTanusi. PaccmarpuBaeTcsl MpUMEHEHHE BUAEO POJIMKOB, CHSTBIX
Ha MKC kak cpeacTBO MOBBIIICHHS KaUueCTBa MOJIrOTOBKK KOCMOHABTOB.

KnroueBble ci10Ba: BHACOPOIHMKH, HEBECOMOCTb, OOOpPYIOBaHHE I
KOCMHYECKHX allapaToB, MOATOTOBKAa KOCMOHABTOB.

Abstract. This report reviews usage of the videos shot on board the ISS
as a method of improving the quality of cosmonaut training.

Keywords: educational videos, weightlessness, spacecraft equipment,
cosmonaut training.

K.9. InonkoBCcKuil 3aJ0KUJI OCHOBBI COBPEMEHHOH KOCMOHABTHKH,
OOJIBIIMHCTBA HAYyYHO-TEXHUUECKHX HAINpPaBICHUH HM3YyYEHHS U OCBOCHUS
kocmoca [1, c. 502]. OGocHOBBIBasi cBou H300peTeHus, LluonaxoBCKuit
CTaBWJ IIepe 4YeIOBEYECTBOM IIeNbIf KOMIUIEKC TEXHMYECKHX 3afad.
Texunueckue  Tpyapl  L[MONKOBCKOro  OOpHCOBBIBAIOT — KOHTYPBI
KOCMUYECKHX TPAHCIIOPTHBIX, IPOMBIIIJIEHHBIX M XHUJIMIIHBIX KOMILJIEKCOB
[2, c.278].

B mHacrosimee Bpemsi oOopyaoBaHuE Ui KOCMHYECKHX armaparoB
KOHCTPYHPYETCSI C YYETOM BO3MOXHOCTH €ro padOThl B YCIOBHAX
HeBecoMocTH. [Ipy OATOTOBKE KOCMOHABTOB IE€PE] HHCTPYKTOPaMU CTOUT
CJIOKHAS 3a/ada: 0OBACHUTH, KaK paboTaeT M 0OCIy>KUBACTCS TO UM MHOE
ycTpoiicTBo. OCOOEHHO 3TO CII0KHO, KOTJ]a YCTPOICTBO HE MPEIHA3HAUCHO
JUId paboTHI B YCIIOBHUAX 3€MHOW TpaBHUTAIMM. MH, eciu HET B HAIUYUU
JTAHHOTO 000pYOBAaHUS B COCTaBE TPEHAKEPOB HA 3eMIIe.

BrIX0OM W3 CIOXMBIIEHCS CHUTYaIliM MOTYT CIY)KUTh BHICOPOJIHKH,
otcuaTeie Ha 6opTy PC MKC. X Heo6XxoanmMo co3/iaBaTh M UCIIOIB30BaTh
B OJrOTOBKE KOCMOHABTOB.

SIpKkUM TIpUMEpPOM MOTYT CIYXHTh pabOTHl MO Cemapaluu BOABI Ha
6opry PC MKC. Ilpu BBHINOJHEHUH CeMapayd ecTb CBOW TOHKOCTH,
KOTOpBIE CI0KHO OOBSCHUTH U MOKA3aTh B YCIOBHSIX 36MHOM I'pDaBHTAlWU.
Ha 6opry PC MKC pns cemapanmu BOabl OT BO3AyXa MCIIOJIB3YETCS
CTaTMYECKUH T'a30)KUAKOCTHBIM cemapatop (pucyHok 1). Ero pabora
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OCHOBaHAa KaK pa3 Ha TNPHHIUNAX IOBEICHUS >XHUAKOCTH B YCIOBHIX
HEBECOMOCTH, B YCJIOBHHM 3€MHOW T'PaBUTAIlMM YCTPOHCTBO pPaboTaTh HE
Oymer. ns xocMoHaBTa 0e€3 OIBITA KOCMHYECKOTO IIOJIETa CJIOKHO
MpeacTaBuTh cebe paboTy ¢ JTHM cemapatopoM IO dYepTekaMm u
¢ororpadusm. IlogpoOHO CHATHIE BHIACOPONUK OOJETYUT ITOHUMAHHE
paboTHI C JAHHBIM yCTPOWCTBOM.

KocMoHaBTHI 0€3 omblTa MOJeTa MOTYT CTOJKHYTbCS C HpOOJIeMOi
omnpezeneHus 00beMa KHJIKOCTH B eMKocTsix st Bousl EJIB. Ha 3emue

- ___ e
Puc. 1. Cratuueckuii ra30)kUIKOCTHBIN cenapaTop

BezeTcs yueT 3amacoB Boabl Ha PC MKC, u I[VII nepuoguuecku IpocUT
SKUIAX ONPEAETIUTh CKOJBKO BOJABI OCTAJOCh B TOH WM HMHOH €MKOCTH
(pucyHok 2). B cBsi3u ¢ TeéM, UTO B KOCMOCE B KHJIKOCTH AEHCTBYIOT TOJIBKO
CUJIBI TTOBEPXHOCTHOI'O HATSDKEHUS, OINpPEAeNiaTh 00beM OCTaTKa BOJBI B
€MKOCTH KpaifHe cioxHo. Jlng oOyueHus KOCMOHAaBTOB IpHUeMaM
ompenieNiecHUs] 00beMa BOABI B eMKOCTH MOXET 00ydaroliee BHIEO CHSTOE
Ha 6opty MKC.

Puc. 2. EMxoctsb s Boasl EJIB monHas

DTO TONBKO JBa MpuMepa paboT, MMEIONIMX CBOM OCOOCHHOCTH B
YCIIOBHSIX MHUKpOTpaBUTalMU. PaboThl, KOTOphle KaxyTcsi Ha 3emie
HECJIOKHBIMH U BBIIOJIHEHMS, B KOCMOCE MOTYT HMETb DPsf
0COOEHHOCTEM.

Xopommii 00y4arOmui BHUAEOPOIMK MOXKET YIYYLIUTh KadecTBO
MOJTOTOBKA K KOCMHYECKOMY TOJIETy B 00JacTH OOCIYXKHBaHMS H
9KCIITyaTaly OOpTOBBIX cUcTeM. TakuMm 00pa3oM, JIeTaBIINe KOCMOHABTHI
MOTYT IepelaTh HOJIE3HBII OIBIT CBOMM IOCIIEIOBATEIISIM.

B noaroroske no KCOX PC MKC wncnosnb3yroTcss BUAEOPOIUKU MO
paboTaM ¢ cUCTEMOH pereHepaly Bobl U3 aTMOoc(epHOH Baru (HarIsiqHo
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BHIHO, KaK B HEBECOMOCTH OCYIIIECTBHUTH 3aIIPaBKy MaKETOB C IPOIyKTaMHU
MMUTAaHWS), BUACOPOIHK PACIIONIOKEHUS OOOPYIOBAaHUS aCCEHU3AI[OHHO-
CaHUTapHOTO yCcTpolcTBa (Tyanera) B MJIM (xoMruiekcHbIH TpeHaxep PC
MKC B LIIK maHHO# cHCTEMOI HE YKOMIUIEKTOBAH).

Jis TIOBBINICHHS KadecTBa MOATOTOBKH KOCMOHABTOB HEOOXOJUMO
BBeCTH B TaHbl pabot sxumaxka MKC BpeMms s CheMOK OOYYaroIIix
BU/ICOPOJINKOB TIPOBECHHSI PabOT MO IKCILIyaTallud WU OOCITYKHBaHHIO
6oproBeix cucreM PC MKC. Jlist co3nanusi KayeCTBEHHOTO O0YYaroIIero
KOHTEHTa  pa3pabaThiBaTh  CLEHAPHU  BHJCOPOJIHMKOB  HEOOXOIMMO
COBMECTHO CIIEILHAINCTaMH IO ITOJrOTOBKE KOCMOHABTOB, CIIEIHAIHCTAMHU
L VYII u unenamu sxkunaxa MKC.
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BA3A JAHHBIX ITIO OTBOPY KAHJANJATOB B KOCMOHABTbBI
SELECTION DATABASE COSMONAUT CANDIDATES

AnHoTtanus. C e/Ibl0 MUHUMH3AIUH TPYIOBBIX 3aTPaT U 00ECTICUeHUS
aBTOMATH3MPOBAHHOIO XpaHEHWs, 0OpaOOTKH, aHajIn3a M IPEICTaBICHUS
TI0JIb30BATENSIM OOJIBIINX MAacCCHBOB MH(OPMAIMU MO 0TOOPY KOCMOHABTOB
npeaiaraeTcs pa3pa0doTath 0a3y NaHHBIX M CHUCTEMY YIpaBieHUs 0a30it
nanHbIX. [IpuBenensl 3amaum BJ] m cocraB 06a3pl maHHbIX. B nokmane
npuBeneHa cTpyktypa b/l u craructuueckas oOleHKa pe3yJbTaToB
KOHKypcCa, MaTepHuajbl 10 KOTOPHIM BOILIH B 0a3y JNaHHBIX.

KaioueBble cjioBa: KaHaAnAaT B KOCMOHABTHI, OTKPBITHIH KOHKYpC, 0a3a
JaHHBIX, aBTOMATH3UPOBAaHHOE XpaHeHUE, 00paboTKa JaHHBIX.

Abstract. In order to minimize labor costs and ensure automated
storage, processing, analysis and presentation to users of large amounts of
information on the selection of astronauts, it is proposed to develop a
database and a database management system. The tasks of the database and
the composition of the database are given. The report provides the structure
of the database and a statistical assessment of the results of the competition,
the materials for which were included in the database.

Keywords: cosmonaut candidate, open competition, database,
automated storage, data processing.

Cuctema oTO0Opa KOCMOHABTOB TPEACTABISIET OO0 MHOTOYPOBHEBYIO
U  MHOTOKOMIOHEHTHYI)  CTPYKTYpYy, BKJIIOYAIOIIYFD HOPMAaTHUBHO-
MIPAaBOBYI, OPTraHU3AIlMOHHO-METOJUYSCKYI0 W HAy4dHYIO0 0asbl, CpeacTBa
MaTepUAFHO-TEXHIMUYECKOTO OOCCIIEYeHUs, a TakKXKe MOJArOTOBICHHBIN
nepconan [1].

Heiicteyromas Cucrema oTOOpa KOCMOHABTOB IIOCTPOEHA  Ha
MIPUHIUIIAX OTKPBITOrO0 KOHKypcHoro otbopa [2]. C 2012 r. mo 2024 r.
mmpoBeneHo 4 oTOopa KaHAUIATOB B KOCMOHABTHI, MaTEPUANbI [0 KOTOPBIM
BolUIM B 0a3dy AaHHbIX. B jokiaze mpuBeieHa CTATHCTHYECKas OLIEHKa
Ppe3yJbTaToOB KOHKYypCa.

B pamkax noxmanma mpemiaraetcs 6a3za manabix (BJI), comepskamias
Marepualisl 0 MpoheCCUOHATIBHBIX 0TOOpax KaHIUIATOB B KOCMOHABTBI C
LEenbl0  00ecredyeHus aBTOMAaTH3MPOBAHHOTO  XpaHEHUs, 00paboTKH,
aHanM3a M TPEICTaBICHHUS  IOJB30BATENsIM  OOJBIIMX  MAacCHBOB
nHpopmanuu 1o oréopy KOCMOHABTOB.

B/l pewaet cneayroiue 3aaauu:
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— y4er uH(pOpPMAIMK O TIPETEHACHTaX W KaHIuAaTax B KocMoHaBTH (OUO,
I0JI, AaTa POXKICHUS, I'PaKAAHCTBO, OOPa30BaHME, CICIHANIBHOCTD, OIBIT
paboTHI, TOIKHOCTh, yUCHAS CTETICHb, KOHTAKTHBIC JAaHHBIC U JIp.);

—yuer wuHPOpMAMK O Tpomexaypax oTtbopa © pe3yibTaTax MX
MIPOXOXKICHNUS IPETCHICHTAMHY;

— XpaHeHHe HHYOPMALIH ¥ CUCTEMATH3aLUs JaHHBIX;

— o0ecrieueHre ONCKa 1 aHaJIu3a JaHHbIX;

— obecrieueHre BBO/Ia U PETUCTPAIMY IaHHBIX.

B noknane npuseneHa crpykrypa bJI. B cocraB B/l BKIIIOUEHBI:
HOPMAaTHUBHO-IIPABOBBIE M OPraHU3AIMOHHO-METOANYECKHE AOKYMEHTHI 110
orbopam; pe3ynbTaThl OTOOpPOB; HH(OpMaLMSA IO MPETEHACHTaM |
KaHAUIaTaM; HAy4YHO-TEXHHYECKHE U AaHAIUTHYECKHUE OTYETHBIE JaHHEIC,
PEKOMEHIAIMK TI0 COBEPIICHCTBOBAHHIO CHUCTEMBI OTOOpa B HMHTEpecax
MIEPCIIEKTUBHBIX MMIOTHPYEMBIX KOCMHYECKHMX KOpaOieid; JMOKYMEHTHI U
JIpyrue MaTepuansl 10 Mpo(ecCHOHAIFHOMY OTOOpY CHEHHAINCTOB B
CMEXHBIX OTpaciisiX; OTOOpP acTPOHABTOB M KOCMOHABTOB 3a PYyOEkoM;
myOMuKanuy 1mo oTéopy KOCMOHABTOB, acCTPOHABTOB U JIp. (3apyOekHBIE,
OTedeCcTBEHHBIE); (HOTO- U BUICOMATEPHAIEI).
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Iypor A.W.

Shurov A.L

KaHIN/AT TEXHUIECKNX HAyK

TJIaBHBIN CIICIIMAINCT CIIy>KOBbI Ka4ecTBa
OI'BY «HUU LIIK nmenn FO.A. Tarapunay»
T. 3BEe3IHBINA TOPOIOK

INPAKTHUKA PEAJIN3ALINU OIIUCAHUSA TIPONECCAMU
JESTEJIbHOCTU CTPYKTYPHbBIX ITOJIPA3JAEJEHUM K

THE PRACTICE OF IMPLEMENTING THE DESCRIPTION OF
THE PROCESSES OF THE ACTIVITIES OF THE STRUCTURAL
DIVISIONS OF THE CPC

AuHoTtauusi.  [lpuBeJeHbl  pe3ynbTaThl  HAYAIbHOTO  9Tama
MPaKTHYECKOTO OIHCAHUS TPOLECCAaMH  JICITEIIBHOCTH  CTPYKTYPHBIX
MoJ[pa3/ieicHHii [eHTpa TOATOTOBKA KOCMOHABTOB, MPH COXPaHCHUHU
(YHKIMOHAIBEHOTO YIPABICHUS.

Abstract. The results of the initial stage of the practical description of
the processes of activity of the structural units of the cosmonaut training
center, while maintaining functional management, are presented.

KunroueBble cjioBa: MpoOLECChl, MPOIECCHOE YIpaBICHHE, YCIyra,
GYHKIHUSI, CTPYKTYpHOE MOJpa3leiieHHe, peecTp MPOIECCOB, KapTa
nporecca.

Keywords: processes, process management, service, function, structural
unit, process registry, process map.

Lenplo mpUMEHEHHUsT METOIOB IIPOIIECCHOTO YIIPABICHHS SIBISCTCS
VIIy4dIIeHne OEATENbHOCTH OpTaHM3allii ITyTeM BHEIPEHUS CHCTEMBI
yOpaBieHUs] MpOILECCaMU, OCHOBAHHOW Ha MPHUHIIUIAX HEMPEPHIBHOTO
yiny4ymieHuss U agantanuu. JestenbHocTh mnoApaszzaenenuit  LleHTpa
noarotoBku kocMoHaBToB (LIITK) moctarouno pasHooOpa3Ha M BKIIIOUAET:
OKa3aHHWe YCIYyT, MPOU3BOJICTBO MPOAYKIMHM U PEMOHT, oOecredeHue
paboTocTIoCOOHOCTH.

IIpun peanmuzanuu MPOLECCHOTO VYIPABICHUS OCHOBHBIM DIIEMEHTOM
CTAHOBHUTCA MpOLIECC, U B COOTBETCTBHM MNPUHIUIAMH HPOLECCHOTO
MOAX0Ja, JEATENbHOCTh MNPEANpPUATHS COCTOMT U3  COBOKYIIHOCTH
MpoLEeCCOB W TMpoeKToB[l], a He [AeqATeabHOCTH MOApA3JICNeHU ¢
OTIpe/ICIICHHBIMU (BO3JI0KCHHBIMHA Ha) IS HUX () YHKIHSMU.

Ha nacrosimiem sTane BHeAPEHUs MPOLECCHOTO MOAX0]1a PYKOBOJCTBOM
HITIK npuHATO pelieHne O BHEIPEHWH YIpaBICHUSA Npoleccamu 0Oe3
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N3MEHEHHSI CTPYKTYpPHl W MOJEIH IMOJYMHEHHOCTH [2], TIpH COXpaHEHUH
(YHKIIMOHANBHOTO yNpaBICHUS B IOJHOM O00OBEME, IPH 3TOM BCS
JesITeIbHOCTh CTPYKTYpHBIX moxapasaenenuit (CII) HIIK, we sBusromas
MIPOEKTHOH JEATENLHOCTEIO, JOIDKHA OBITh 0XBadeHa MPOLIECCAMH.

ITepBBIM mIaroM JaHHOTO 3Tara SBIAETCSA ONMCAHUE BCEH ACATEIBHOCTH
CIl, He sBIAOMIEHCA MPOEKTHOH NEATEIHHOCTHIO, C TIOMOIIBIO MIPOIECCOB.
IIpu »TOoM mpoueccsl oONHUChIBaIOTCA B JAByX mpezacraBiaseMbeix CII
nokyMmeHrax: peectp npoueccos (PIT) u kapter mpoueccos (KIT)[3].

B cioxuBIIMXCS YCIIOBHSX O NEPBOHAYANBEHON KOHIENMH Gopma Kak
PII, Tax u KII onuHaxoBa A1 BCeX BUAOB AEATENBHOCTH U, CIEA0BATENbHO,
g Beex CII.

B coorBerctBum ¢ TpeboBaHMsAME 3arnosiHeHus Gopmel PII, xotopsrit
HAuMHACTCS C HAa3BaHWA IIpoliecca, Ha3BaHHE MpOIecca JT0JDKHO YKa3bIBaTh
Ha pe3yibrar npouecca. IlpakTuka ncronHenust peectpa CII mokasbiBaer,
YTO 3TO BBI3BIBAET TPYAHOCTH HA MEPBBIX dTamax pa3pabOTKH peecTpa
MIPOIIECCOB U TPeOyeT 00CYKIeHH CrienaIincTaMu cayk0b1 kagectBa (CK)
co cnenuanuctamu CII.

[Mpouecchl, mpuBefEHHBIE B peecTpe MOJDKHBI OXBaTbIBaTh BCE
HanpasieHus (3amaun, GyHkipn) aesrenbHoctd CII. DTo TOXKE BBI3BIBACT
olpeJeNieHHbIe TPYAHOCTH B Haudaye pa3paboTKH peecTpa mporecco. Kak
IIPaBUJIO, HE BCE HAIPABJICHUS OXBATBHIBAIOTCS B IEPBOHAYAIBHOM BepcUU
PII u 310 TOXKE TpeOyeT 0OCYKACHMSI.

JlocTaTouHO penko, HO BCTPEYAeTCsl CUTyallus, KOTJga pe3yibTar
MIPECTAaBICHHOTO TIpoliecca He ClielyeT U3 HalpaBieHuH (3a1a4, QyHKIHN)
nestenpHOCTH CII, dro Ttpebyer koppekumu monoxerns o CII u
COOTBETCTBYIOIINX MJOJDKHOCTHBIX MHCTpYKIMHA. He Bcerna KOppekTHO
oTpeersieTcst THI mporecca (0a30BbIi - BBIMOIHACTCS TOJBKO CHIAMH U
pecypcamu ganHoro CII M KOMIUIEKCHBIH - BBINOJHSETCS CHWJIAMH H
pecypcamu Heckonmbkux CIT).

ITpu paspabotke KII cymecTByeT ABa KaMHS MPETKHOBEHUS: aITOPUTM
JNeHcTBUI M omepanuii U PUCKM B NPOLECCE BBIMONHEHHs mporecca. Kak
mpaBuio, crenuanuctel CII B anroputme 00600m1aroT  (00BEIUHAIOT)
JNeHCTBUS M ONepalyy, a TalkkKe pPacCMAaTPHBAIOT IPOIECC C MO3HIUU
rTyOOKOTO TOTPYKEHUS B ONMCHIBAEMYIO JIEATEIFHOCTB, OTCEKasl MENKHE,
HO BakHbIe aetanu. Bce sTo Tpebyer ot crenuanuctoB CK BHUKaHue B
CYIIHOCTh JCHCTBMH ® omepanuii B mpolecce OOCYXKICHUH co
cnenuanuctamn  CII. D10  0OCyXIeHHE WMeeT JBOWHYIO MOJB3Y:
cnenuanuctsl CIT GpopmManusyioT CBOIO AESTEIBHOCTh CBEKUM B3TJIIIOM,
cnenuanuctsl CK pasbupatores B neransx gesrensaocta CII.
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UYro KacaeTcs pUCKOB, TO OUYEHb YaCTO MX KONMM4ecTBO crieruanuctsl CIT
MBITAIOTCSI  YMEHBIINTh, HEKOTOPBIE PHCKA HE BOCIPHHUMAIOTCA Kak
TaKOBBIE, (POPMYIHPOBKA PUCKOB MPEACTABISACT 000 (HOPMAIEHOCTE.

Heob6xomnmo otMeTtnth, uTo Bo MHOTMX CII mpuCyTCTByeT mMOIBITKa
COKpaTUTh KOJMYECTBO ACUCTBMM M ONEpaunuid 3Tana IUIAHUPOBAHUS, TaK
KaK OH B KOHKPETHBIX NEHCTBHAX CIICHHAINCTOB c1ab0 (hopMann3oBaH U
JOKYMEHTHUPOBAH, JTU00 OTCYTCTBYET B MX TOHUMaHHH.

Takum o00pa3oM, NPaKTUKOW BHYTPEHHHX IPOBEPOK HOATBEPKICHA
JOCTaTOYHOCTh U HEOOXOJMMOCTH HCIIOJb30BaHueM eauHbIX (opm PIT u
KII nns omucanus mponeccamu aesrensHoctu CII. Ilpennomaraercs, 4ro
mo pe3yibratam npoBepok 2024 roma, OyAeT HE3HAYUTEIHHO H3MCHEHA
¢dopma PII u KII (MomepHM3MpOBaHbI KapTbl B COOTBETCTBHH C
HanpasieHusMu aesrensHoctu CIT). Kpome toro, npenmnosaraercs BBITycK
metoauku 3amonHeHus PIT u KII, T.kx. TpeGoBaHus cTaHmapTa ycTapeBaroT K
MOMEHTY 3aBEpIICHHs KaXJOW clenyonell BHYTPEeHHEH MPOBEpPKH, BBUIY
TOTO, YTO paccMaTpHBacMble MOAPA3/EJICHHS SBISIOTCA YHUKAJIbHBIMHU, W
MIpeABIyIIHe TPeOOBaHUS I HUX HE MOJXOIIT.

Pa3zpaboTka u aHamu3 pa3pabOTaHHBIX PEECTPOB M KapT MPOLECCOB
MOKa3bIBaeT, 4YTO BO3MOXKHO OPraHH30BaTh J(PQEKTUBHOE YIPaBICHUE
IIpoIieccaMy ¢ MPeACTaBICHUEM JISSTEIFHOCTH U TIOIHOM ee eTamu3aliiy, B
paMkax (YHKIMOHAIBHOTO YIPaBJIEHHs, NMPHU IMPUHATHIX W3MEHEHHSAX B
MIPOIIECCHOE YTIpaBICHHUE.
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HavyaJIbHUK JIAOOpaToOpuH

OI'bY «UIIK umenu I0.A. T'arapuna»
T. 3BE3AHBINA TOPOIOK

O HEKOTOPBIX UTOT'AX PABOT IO PACHPEJEJIEHUIO
OTKJOHEHHU OT HOPM JEATEJBbHOCTH IO XAPAKTEPY
IPOSIBJIEHMSI, 110 PE3YJIBTATAM KOMILJIEKCHOM
HNOJIrOTOBKH TPEX SKUITAKEN HA TPEHAKEPAX
TPAHCHOPTHBIX IMJIOTUPYEMBIX KOPABJIEN «COIO3 MC»

ON SOME RESULTS OF THE STUDY OF THE DISTRIBUTION OF
DEVIATIONS FROM THE NORMS OF ACTIVITY BY THE
NATURE OF THEIR MANIFESTATION, BASED ON THE
RESULTS OF COMPREHENSIVE TRAINING OF THREE CREWS
ON SIMULATORS OF «SOYUZ MS» MANNED TRANSPORT
SHIPS

AHHoTanusi. M3maraioTcs mnpeaBapUTENbHBIE HWTOTH  BBIOJIHEHHBIX
paboT WO pacmpeneneHnuI0 OTKIOHSHUH OT HOPM JNEATEIFHOCTH (OMIMOOK)
SKHUMAXKEH 10 XapaKkTepy MPOsBICHHUS, COBEPIICHHBIX B X0/ KOMIUIEKCHBIX
TPEHHPOBOK Ha TpPEHAXEPax TPAHCHOPTHBIX MHIOTHPYEMBIX Kopaliei
«Coro3 MCy». IlomydeHsl KapTuHBI pacmpenaeneHus omubok. Ilokazano
HaJIMYME KOPPESIMU MEXAY OUIMOKAMU JOMYIICHHBIMU JKUIaXXKaMH BO
BpeMsi KOMIUIEKCHBIX TpPEHHPOBOK C OIIMOKaMH, JONYIIEHHBIMH Ha
9K3aMEHAIIMOHHBIX KOMIUIEKCHBIX TPEHHPOBKaX.

KaioueBble  cioBa:  KOMIUIGKCHAsh — IOJrOTOBKA  KOCMOHABTOB,
OTKJIOHEHUS OT HOPM JesrebHocTH, ommnOku sxkumnaxed TIIK «Coro3 MCy,
ko3(punment xoppensiun CrimpMena.

Abstract. The preliminary results of the work performed on the
distribution of deviations from the norms of activity (errors) of the crews by
the nature of the manifestation committed during complex training on the
simulators of the Soyuz MS manned transport ships are presented. Patterns
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of error distribution are obtained. It is shown that there is a correlation
between the mistakes made by the crews during complex training with the
mistakes made during the examination complex training.

Keywords: comprehensive training of astronauts, deviations from the
norms of activity, errors of the «Soyuz MS» crew, Spearman correlation
coefficient.

Pabota mocsiiena npodieMe BO3HUKHOBEHHSI OTKJIOHEHUI OT HOPMBI
JEATeIbHOCTH (OLIMOOK) AOMYIIEHHBIX JKHIIQKAaMH B XOJA€ KOMIUIEKCHBIX
TPEHHPOBOK Ha TpEHaXKepe TPaHCIOPTHOIO IHIOTUPYEMOTo Kopadiis
(TIIK) «Corw3 MC», paccmarpuBaercsi npoOieMa BO3HUKHOBEHHS
OTKJIOHEHHUH OT HOPM JIeSITEeIbHOCTH SKUNaxel (O1mmOoK), COBEpIIaeMBbIX B
X0Zle MpOBEJECHHS  KOMIUIEKCHOM  MOATOTOBKM 1O  YIPaBJICHUIO
TpaHCOPTHEIM mtoTHpYeMbIM Kopabdnem (TIIK) «Coroz MC».

KomnnekcHass moAroToBKa KOCMOHABTOB SIBIIIETCS OCHOBHOM YacTBIO
HEMOCPEICTBEHHON TOATOTOBKM K KOCMHMYECKOMY IIOJIETy B COCTaBe
skunaxka. JlaHHBIM BHUI TOATOTOBKM 3aKaHYMBAETCSA 9SK3aMEHAIOHHON
koMmmuiekcHOH — TpeHupoBkoidt  (OKT), mo  pesympratraM  KOTOpOH
9K3aMEHAIlMOHHAs KOMMCCHUS NPHHUMAEeT PELICHHE O MOJrOTOBICHHOCTH
9KUIaKa K BBINOJHEHHMIO IPOTPaMMbBl KOCMHUYECKOTO IOjJeTa Ha OopTy
TIIK.

B cooTBeTcTBUM C CyIIECTBYIOIIEH B HACTOsIIEe BpeMs METOAMKOM
omeHkH gearenpHocTH dkunaxa Ha OKT mo ympaenenmo TIIK,
OLICHUBAHME OCYLIECTBISIETCS MCXOAS M3 BO3MOXKHBIX IOCIEACTBUI
OTKJIOHEHUIl OT HOPMBI JAeATeNbHOCTH. OIHAKO OCTalOTCs HE SACHBIMU
HayvaJbHbIE IPUYHHBI COBEPIIAEMBIX OTKIOHEHHUH.

OmuOK MOXXHO KIacCH(UIIMPOBATH 10 Pa3IUYHBIM Kputepusm [1].
Hamn Obin BBIOpaH BapuaHT KiIacCH(UKAIWU 10 XapakTepy HpOSBICHUS
(ommOKkn MPOIYCKa, BKITIOYEHUS, CJIeJOBaHUs, 3aMelleHus,
CBOEBPEMEHHOCTH M KadecTBa BBIMOJHEHHWS) JUISI NPOBEICHHS aHalu3a
IPUYHMH HMX  BO3HUKHOBEHHS, YTO TO3BOJUT B  IOCIEAYIOIIEM
MUHHMH3UPOBATh BEPOATHOCTH ATUX OTKJIOHEHHH B MPOIecCce BBHIOTHEHUS
OKT wu, BIOCIIEICTBUH, B KOCMUYECKOM ITOJIETE.

B kauecTBe MCXOIHBIX MAHHBIX IUIS BBIOJHEHHUS pabOT OBUIM B3STHI
pe3yabTaThl KOMIUIEKCHOM TOATOTOBKH TpeX JSKHUIaXed Ha TpeHaxepax
TIIK «Coro3 MCy». OTMeTHM, YTO KOMIUIEKCHAs IIOJrOTOBKA OJHOTO
9KHIAXKa 110 KopabJIro JITCs mpuMepHo 1,5 rona.

B pesyinprare BBINOJHEHHBIX pabOT Ha MNpUMeEpe TpeX OKHUIIaKeH,
MOJTyYWJIach CIENyIoIiasi KapTHHA. Y BCEX TpeX JKHUIaxxeld OOoIblie BCero
oImMOOK JOmynieHo 1o npomycky 30-43%, manee uayT ommOKH BKITFOYCHUS
n xauectBa 15-20%. 3areM IpUMEpPHO OAMHAKOBO HAYT OLIMOKH
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CBOEBPEMEHHOCTH M Jokmaza 5-8%. 3a uckiodyeHHeM skumaxka Ne2, y
KOTOPOTO OLIMOOK CBOEBPEMEHHOCTH NONYLICHO OONbIIe W COCTaBISET
15%. Menbiie Bcero OMIMOOK clegoBanus 1-5%. 3amedeHo, dToO
CyMMapHOe a0COIIOTHOE KOJIHYECTBO OMIMOOK y BCEX TpeX JSKHMaken
NPUMEPHO OJMHAKOBOE. MeHseTcs TOJIBKO MX COOTHOIICHHE IO THIaM
omnOok. Takke OTMETHIIM, YTO HAOJIIOJAeTCs TEHICHIMS, YeM OOJIbIIE
omKOOK Ha TPEHUPOBKAX MO KOHKPETHHIM THIIaM OLIMOOK, TaKXke OOoJIbIle
omnbok 1 Ha DKT.

Jdnst  oOHapyXXEHWs ~ CTaTUCTUYECKOW  3aBHCHUMOCTH  MEXAY
MOJTYYEHHBIMU SMITMPUYECKHUMHU JaHHBIMH (OIIMOKAaMHM Ha TPEHUPOBKaxX M
omnbkamu Ha DKT) ObuT moacunTaH KO3(Q(HUIMEHT PAaHTOBOW KOPPEISLIUH
Crnupmena (tabm. 1).

Tabnuna 1. Pe3ynprathl pacuera K03)GHIMEHTa KOPPISIIUH

Oxkumnax Nel Okumax No2 Okumax Ne3

Koo puument 0,971 0.9 0,942
KOPPEISIIH

Jnst Bcex skumaxed kod(duimeHT Koppemsanuu 1o mkaine Yemmoxa
Oompmie wmiaM paBHO > 0,9, UTO COOTBETCTBYET TOMY, YTO MEXKIY
MIEpEeMEHHBIMH TIPSIMO MIPOTIOPIIMOHAIBHAS BEChMa CHUIIbHASI CBSI3b.

Koaddrmmentsr panroBoii koppemsimun CrimpMeHa Ui BCEX IKHUITaXeH
Oonbine kputudeckoro > 0,829, COOTBETCTBEHHO JeiaeM BBIBOJ, YTO
MEXJy TEepPeMEHHBIMH €CTh 3HauWMasi IOCTOBEpHAas CBS3b M 3Ta CBS3b
CHJIBHAS ¥ IPSAMO MTPOIOPIHOHATIBHAS.
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JONOJHUTEJIBHOE OBPA3OBAHUE
JETEN 1 MOJIOAEXXH B IEHTPE ITOAT'OTOBKH
KOCMOHABTOB UMEHMU 10.A.'ATAPUHA

ADDITIONAL EDUCATION FOR CHILDREN AND YOUTH AT
THE YURI GAGARIN COSMONAUT
TRAINING CENTER

Annoranus. [Iponaranaa g0CTH)XEHHH OTEYECTBEHHOH KOCMOHABTHUKH
— OJIHO M3 BakHeHmmx Hanpasiennit padotsl LIITK umenn 10.A. Iarapuna.
B nmokmane paccMoTpeHbl 0COOEHHOCTH JestenbHocTH LleHTpa 1o
JOTOJIHUTEIFHOMY ~ OOpa3OBaHHIO  IOJAPACTAIOLIEr0  IOKOJEHHsS  Ha
npoTsbkeHnH 6oxee 20 met.

KiaroueBblie cjaoBa: Oo6pa3oBaHue, Kocmonentp, HIIK,
npodopreHTAIHs, KOCMOHABTHKA.

Abstract. Promotion of the achievements of Russian cosmonautics is
one of the most important areas of work of the Yuri Gagarin Space Science
Center. The report examines the specifics of the Center's activities for
additional education of the younger generation for more than 20 years.

Keywords: Education, Cosmocentr, GCTC, career guidance,
cosmonautics.

KanpoBslii moTeHIman o060l oTpaciy OmpeneNnseT BO3MOXKHOCTH ee
(YHKIMOHHUPOBaHUS W pa3BuTHA. PermeHue mpobiem BeiOOpa mpodeccun
MOJIPAcTalONIM ITOKOJICHHEM B COBPEMEHHBIX YCIOBHSX CTaHOBHTCS
aKTyaJIbHOM 3amavelt Ju1st oOecredyeHns KaJpoBO MOJIUTHKH U COLUATLHOTO
ynpaBieHus] GOPMUPOBAHMEM 3TOTO BAXHEHIEro pecypca MOJEpHHU3ALNN
oOmecTsa.

OI'BY «HUM HIIK wumenu FO.A. larapuHa», Kak NOpenpusiTHE C
BBICOKOM COLIMAIIBHOW OTBETCTBEHHOCTBIO, C OOJBIIMM BHHUMaHHEM
OTHOCHUTCSI K paboTe C MOJIpacTaroIlliM IOKOJCHHEM. 3a TOJBl CBOETO
cymiecTBoBaHMA LIeHTp opraHmM3oBasl M MPOBET MHOXKECTBO MEPONPHITUI
pasznuaHOl HampaBiieHHOCTU. Tak B okTs0pe 2002 roga LleHTp MOATOTOBKH
KOCMOHAaBTOB OOBSIBIJI Hadalo KOHKypca HayYHO-TEXHHYECKHX IMPOEKTOB
M0 KOCMOHABTHKE «3Be3aHas sctaderay. [1].

Ceromust KOHKype «3BE3nHas scradera» HaOupaer cBoM 000poTH. B
2018 roxy oH opUIHAIBEHO CTA)l MeXTyHapoJHbIM. [TobeanuTteny «3Be3aHON
scradeThl», TpPH MOJJEPKKE TOCYIapCTBEHHON  KOPHOpalMH 110
KOCMHUYECKOH jesiTenbHOCTH  «PockocMmoc», mosydaloT — OecriaTHbIe
IIyTEeBKH Ha CHENHAIU3MPOBAHHYIO CMEHY BO BCEPOCCHICKHI NETCKHUid
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meHTp «ApTex» u, Onaromaps mapTHepy KOHKypca, — B JleTckuii meHTp
«CmeHay.

10 ampensa 2012 roga, B kaHyH MeXIyHapOIHOrO AHS KOCMOHABTUKH,
Ha 0a3e y4eOHO-TPEHUPOBOYHOTO MaKeTa OpONTAIFHOTO KOMITIeKca «Mup»
TOPKECTBEHHO OTKPBLICS MOJOACKHBIN 00pa3oBaTenbHbIA KocMoneHTp.

KocmormerTp mpencrtaBimsieT co00d  COBpEMEHHYIO MaTepHAIbHO-
TEXHHYECKYIO,  METOJAMYECKYyI0 ¥  00pa3oBaTelbHYIO  IUIOLIAJKY,
TIO3BOJISIIOIYIO OCYIECTBIISATh KOOPAMHALIMOHHBIE H CUCTEMOOOpa3yIolue
GyHKIMM B OpraHu3alMu  NPOQOPHEHTAIMOHHOW  JEATEIbHOCTH B
HHTEpecax KaJpoBOro oOecneyeHusi KocMUYeckod oTpaciau Poccum B
mesom. [2].

C 1 centsa6ps 2016 r. B cBA3M ¢ 55-1€THEM IEPBOTO IMOJIETa YeTIOBEKa B
KOCMOC H B IEIIX IOOWPEHHsS CTYJCHTOB M  aCHHMPaHTOB,
OCYIIECTBIISIOIINX MEPCIIEKTHBHBIC HAYYHBIE MCCIECIOBAHUS U Pa3pabOTKH
[0 HANpaBICHUSM, CBS3aHHBIM C THJIOTHPYEMOW KOCMOHABTHKOH B
PaKEeTHO-KOCMHYECKOW OTPACIIH, YIaCTBYIOIIUX B MPOMAraHjae AOCTIKCHNH
OTEYECTBEHHOW KOCMOHABTUKH, NpHKa3oM HayanbHuka OI'BY «HUU LIIK
nvern 1O.A. Tarapuray OBUTH yUYpeXAEHBI 3 EKETONHBIC CTHIICHAWU
umenu FO.A. Tarapuna.

AKTyalnbHBIMU HaIlpaBJICHUAMU, pacLupsronUMu chepy
o0Opa3oBaTenbHOM JesTenbHOCTH LleHTpa MOArOTOBKM KOCMOHAaBTOB B
COBPEMECHHBIX YCJIOBUAX CTAHOBATCA:

— npodeccroHaNpHas MOATOTOBKA CHEIMAINCTOB MOCTE BY3a;

— npodeccHoHaIbHas OpUEHTANHs], OTOOp M BOCIIUTaHNE a0UTYPHEHTOB;

— npodeccHOHaIbHAsT MOATOTOBKA HIKOJNBHBIX TIPErofaBaTeneid, BeAyIINX
pOQHIBHBIE KPYKKH 0 KOCMOHABTHKE (MHXEHEPHs, ECTECTBO3HAHME);

— MPOBEJICHNE NTPAKTUKH CTYIEHTOB CTAPIINX KYPCOB;

— UCHoJb30BaHue Bo3MoxkHocTer My3zest LITTK.

TakuM 00pa3oMm, JOMOJHUTENbHOE 00pa3oBaHUE JETeH W MOJOAEKU B
HITK wmenu FO.A.I'arapuHa NpOBOJUTCS MyTEM OpPTraHH3AIMN MYy3eHHO-
9KCKYPCHUOHHBIX MEpPOINPUSATHH, PA3IMYHBIX KOHKYPCOB, HH()OPMaIMOHHO-
aFHTaHHOHHOﬁ pa6OTbI, peamm3aiu TMPOCBETUTCIILCKUX IPOCKTOB U
MIPOTPaMM.

Jlureparypa
1. UnbunH, A. M. FOOuneiitnsiii netckuii konkype B L{ITIK / A. M. Unbun /
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«HUW HOIIK umenu HO.A. Tarapuna» Ha IpuMepe KOHKypca Hay4dHO-
TEXHHMYECKUX M XY/I0’KECTBEHHBIX MPOEKTOB MO KOCMOHABTHKE «3BE3HAsS
actaperay» / FO. O. Beaenuna // Ungen K.3. I{HONKOBCKOTO B KOHTEKCTE
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HUHXEHEeP-UHCTPYKTOP — BOJOJA3HBIN CIICIIUATUCT
OI'BY «HUU UIIK umenu FO0.A. I'arapunay
T. 3BE31HBIN rOPOJIOK

AHAJIN3 OCOBEHHOCTEM TEXHOJIOTUX
ABTOMATHUYECKOM PEI'YJIMPOBKH IIJIABYYECTH
CKADAHIPOB «OPJIAH-TH» B I'NIPOJTABOPATOPHUHN

ANALYSIS OF THE FEATURES OF THE TECHNOLOGY OF
AUTOMATIC BUOYANCY ADJUSTMENT OF «ORLAN-GN»
SPACESUITS IN THE HYDROLABORATORY

AunHoTanusi. B pabore paccMOTpeHO TNpHMEHEHHE IpeiaraeMoil
CHUCTEMbl aBTOMATUYECKOW PEryJUPOBKH IUIABYYECTH W OPHUEHTAIMU.
[MpoBenéH aHanM3 NPEUMYIIECTB W HEJIOCTATKOB JAHHOW CHUCTEMBI B
CPaBHEHHUH C CYLIECTBYIOIIUMH PEeIICHUsIMU. [IpeiosKeH KOHCTPYKTHBHBIN
00K 00OpYMOBaHUS U MPOBEACHA OIEHKA TEXHUYECKHX BO3MOMKHOCTEH
CHCTEMBI.

KaoueBble ciaoBa: BHeEKopaOenbHas JESTENbHOCTh, IOATOTOBKA
KOCMOHABTOB,  T'MApOJabopaTopusi, THAPOCPEAa, THIPOHEBECOMOCTb,
aBy4ecTb, ckadannp «Opaan-I'Hy.

Abstract. The paper considers the application of the proposed system of
automatic adjustment of buoyancy and orientation. The advantages and
disadvantages of this system are analyzed in comparison with existing
solutions. The constructive appearance of the equipment is proposed and an
assessment of the technical capabilities of the system is carried out.

Keywords: extravehicular activity, cosmonaut training,
hydrolaboratory, hydro environment, hydrogravity, buoyancy, «Orlan-GN»
spacesuit.
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B O®IbBY «HHUM HIK wmenn H).A. Tarapmra» cymecTByeT
UCTIBITATEIbHO-TPEHUPOBOYHBIN  KOMIUIEKC — «[ mapomaboparopust», rre
MIPOBOAATCS MOATOTOBKAa KOCMOHABTOB MO BHEKOPAOENbHOH NESTENHHOCTH,
a TaKe WCIBITAHUS W SKCIEPHMEHTHI B MHTEpecax HaykH. 11 uMuTanuu
HEBECOMOCTH HCIIOJNB3YIOTCS CBHHIIOBBIC T'PY3HKH M IIOIJIABKH, KOTOPBIC
MTO3BOJISIOT 00E3BECHTh OOBEKTHI B THApPOCpene. AHAJIOTHIHO, CKapaHIPHI
JUISL TUIPOCPEbl, MMUTHUPYIONIME INTaTHBIE, TaKKe OOE3BEIIMBAIOTCS 3a
cu€T 100aBIICHUS IPy30B B CllelMaNbHBIE KapMaHbl Ha ckadanape. Hynesas
IUIaBYy4eCTh OOECHeynBaeTCs BOJOJIA3HBIM COCTaBOM B PY4YHYIO, 4YTO
3aHUMaeT ONpeAeNEHHOE BpeMs OT TPEHHPOBOUHOTO mpolecca. Bpems Ha
0aTaHCHPOBKY HAINpsIMyI0 3aBUCHT OT MHOTHX (DaKTOPOB, TAaKMX KaK OIBIT
OaJaHCHPYIOIIMX BOJIOJA30B, IIOJIOKEHUE 4YeloBeKa B cKadaHape WU
MaccoBBIX  WHAWMBHIyalnbHOCTeH  Kaxknmoro  ckadanzpa.  Hepeako
0aaHCHPOBKY NPUXOJUTCS W3MEHAThH BO BpeMs TpeHHpoBKH. Ilox
pas3nu4HbIe 331a4n TpedyeTcs pa3Hoe MoJoXKeHHe cKadaHapa.

KoHCTpyKTHBHO cucTeMa MpeacTaBisieT co0oi 010K ¢ EMKOCTSIMH, Kyaa
nofaéTcs CXKaThli BO3MYX, BBITECHSS BOAY. Takod OJIOK MOXET OBITh
3aIl0JTHEH B Pa3HOW KOMOWHAaIMM BO3AyXa M BOJBI, oOecrieunBasi HyJIEBYIO
IUTaBYYECTh s cKadaHIpa Mmpu paboTe ¢ HABECHBIM O00OpPYIOBaHUEM U
kapabunamu. Kpome TOro, HepaBHOMEpPHOE 3aroJHCHHE EMKOCTEH MEHSET
LEHTP TSDKECTH Uil OJ0Ka, a 3HAaYMT, MOXKET 3a/laBaTh OPHEHTAIMIO IS
ckadaHapa B THAPOHEBECOMOCTH.

IIpennosxeHHast cucTeMa aBTOMAaTHYECKOH PETYIHPOBKH IUIABYYECTH H
OPHEHTALINH MO3BOJISIET UCKIIIOUUTD PYYHYIO PETYIHPOBKY U ITOJIEPKUBACT
HYXHYI0O OpHMEHTAIlMI0 Ha TPOTSDKEHWH BCEH TPEHHUPOBKM HAa pa3HOM
Jyana3oHe TIyOWH pe3epByapa. ABTOMATH3alMsl Ipoliecca JOCTUTAeTCs 3a
cuér Habopa JAaTYNKOB IaBJICHUS W opueHTanmu. OnHAKO JAaHHAs cHCTEMa
IIPU pean3alii MOXET UMETh JIOCTATOYHO OOJBUIYI0 MacCy W raGapHUThI
YTO MOXET YXY/IIIUTh IPOIEecC NMPOBEICHNsI TPEHUPOBOK. [IpuBenéHHbIi B
paboTe aHanM3 JaHHOH CHCTEMBI NO3BOJIET CPOPMYINPOBATH OCHOBHBIE
BOMPOCHI K MYTH peaIM3allid OT KOHIeNnTa 10 pabouyero mIpoTOTHIIA.
PaCCMOTpeHLI OCHOBHBIC MMpEeuMyIeCcTBa u HCOOCTAaTKNU CHUCTEMBI
aBTOMATHUYECKOM PEryJIMpoOBKU, a TaKXE IMPHUBCIACHA KOHICIITYaJlbHasA
KOHCTPYKIIMS TaHHOW CUCTEMBI.

YK 006.1
eLIBRARY.RU: 84.01.11
Tapxanosa C.II.
Tarkhanova S.P.
IJ1aBHBIM CHELMATIUCT 110 TEXHUYECKOMY KOHTPOJIIO
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HavalbHUK CITYKOBI KauecTBa

OI'bY «HUUM UIIK nmenn FO.A. Tarapura»
T. 3BE3MHBIN TOPOIOK

SJIEKTPOHHBIN JOKYMEHTOOBOPOT KOHCTPYKTOPCKOM
JTOKYMEHTAILIMA. OPTAHU3ALIMS ITPOLIECCA
IPOBEJEHUSI HOPMOKOHTPO.IS

ELECTRONIC DOCUMENT FLOW OF DESIGN
DOCUMENTATION. ORGANIZATION OF THE PROCESS OF
CONDUCTING STANDARD CONTROL

AHHOTaDHUs. [Tpumenenne CHCTEM AaBTOMATHU3MPOBAHHOTO
NPOCKTUPOBAHUS Ha BCEX CTaAWAX OJKU3HCHHOTO [MKIA  H3IENUs
(GOpMHpPYIOT ~ CKBO3HOH  HMKJI  NIPOEKTHpoBaHWA.  [lomkmiodeHue

HOPMOKOHTPOJISI K IPOLECCY INPOCKTHPOBAHUS HEOOXOIMMO Ha CaMbIX
paHHUX craausax. be3 ywacTusi HOpMOKOHTposepa B 0a3bl JaHHBIX He
JIOJKHBI OBITh BHECEHBI U3MEHEHHSI.

KaioueBble ciioBa: HopMOKOHTpOJIb, CHCTEMBI aBTOMAaTH3UPOBAHHOTO
MIPOEKTUPOBAHMUS, DJICKTPOHHASI MOJIEINb, JIEKTPOHHAsI CTPYKTYpa W3AEIHs,
AJIEKTPOHHBIH JOKYMEHTO00OPOT, KOHCTPYKTOPCKAs JIOKYMEHTALIHUSI.

Abstract. The use of computer-aided design systems at all stages of the
product life cycle forms an end-to-end design cycle. Connecting standard
control to the design process is necessary at the earliest stages of design. No
changes should be made to the databases without the participation of the
normative controller.

Keywords: Standard control, computer-aided design systems, electronic
model, electronic structure of the product, electronic document
management, design documentation.

CozaHue COBPEMEHHOM TEXHUKH SBJSIETCS CJIOXHOW — 3amadei,
0COOEHHO eciu NPpUHATH BO BHHUMAaHHC YCJIIOBHA, B KOTOPBLIX CETOIHSA
npuxoautcs: pabotath. [loBbIIIEHHBIE TPEOOBAHUS CO CTOPOHBI 3aKa3uUKa,
CXaTble CPOKH, BBICOKOE Kau€CTBO BBIMYCKA€MON MPOAYKIIMHU BBIHYKJAIOT
HU3MEHSITh MMOAXO]I K MPOLECCY CO3JaHusl U3AETUil.

HNudpopManmoHHBIE TEXHOJOTHH HW3MEHIIN TIPOLECCH  pa3pabOTKu
W3neauii M JAOKyMeHTalmuu. Eciam  Ha mepBbIX 3Tamnax — CUCTEMBbI
aBTOMAaTHU3UPOBAHHOIO IMPOEKTUPOBAHUS pEIIaiu 3ajady MpeICTaBICHUS
OyMakHOTO TpadUYecKoro IOKYMEHTa B JJCKTPOHHOM BHIE, TO B
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HACTOSIIee BPeMsI 3TH CHCTEMBI CTAIHA MOACTUPYIOIIUMH, OTIEPUPYIOMIHNMHU
OTPOMHBIMH MAacCHUBaMH HWH(POPMALWH, HAKOIUICHHBIX B KOMIUIEKCHBIX
06a3ax nmaHHBIX. Vcmome3ys 3Ty WHPOPMALHWIO, CHCTEMBI CaMH MOTYT
TeHEepPHUPOBATh JOKYMEHTHI B COOTBETCTBHH C 3apaHee C(HOPMHPOBAHHBIMHU
TIpaBUIAMH.

[IpuMeHeHne CHCTEM aBTOMATH3WPOBAHHOTO MPOSKTHPOBAHUS Ha BCEX
CTamuAX IKU3HCHHOTO IUKIA W3JCTUus (QOPMHUPYIOT CKBO3HOM IIHUKI
MPOCKTHPOBAaHUA.  BHeOpeHWe  AJNEKTPOHHOTO  JIOKyMEHTooOopoTa
KOHCTPYKTOPCKOW  JOKYMEHTallMd Ha NOPEANpUSITHH  CIIOCOOCTBYET
PELIeHNUIO MHOTHX 3ajau, HalpuMep, TaKUX Kak:

— COKpallleHHE CPOKOB MPOECKTUPOBAHUS 32 CUET aBTOMATU3aLIMU MIPOEKTHO-
KOHCTPYKTOPCKHX paboT;

— ympaBJIeHHE TPOLIECCAMU POCKTHPOBAHIS,

— COKpameHne oO0BeMOB XpaHEHHs, 32 CUET CO3JaHHs KOMIUICKCHBIX 0a3
JTAHHBIX;

— COKpaIeHne OONBIIOro KOJUIEeCTBA PYTHHHBIX Pa0dOT, TAKUX KaK: IedaTh,
py4HOE TOANMCaHNe, OTIPaBKa JOKYMEHTOB IO TIOYTE.

B ycrioBusx mepexona B aBTOMaTH3UPOBAaHHBIE CPEIBI MPOCKTHPOBAHUS
TpeOyeTcsi M3MEHEHHE  KIACCHYeCKOro TMOoJXoJa K  MPOBEACHUIO
HOPMOKOHTPOJISI KOHCTPYKTOPCKON JTOKYMEHTAIIHH.

I'OCT 2.052-2021 [1] ycranaBnmBaeT TpeOOBaHMUS K BBINOIHEHUIO,
coctaBy HMH(OpMAIMK, BH3yalbHOMY MPEJACTABICHHUIO 3JICKTPOHHBIX
Mozeneit maenuit (OMU).

DJIeKTPOHHAS MOJETh U3JIENUs TPAKTYETCs KaK HabOp TaHHBIX, KOTOPBIC
BMECTE ONPEACIISIOT TEOMETPHUIO U3CIIHsI, U UHBIC CBOHCTBA, HEOOXOIUMBIE
JUIL W3TOTOBIICHHS, KOHTPOJS, IPHEMKH, OSKCILTyaTallid, PEMOHTa |
yTwiMzauuu  u3genuid.  OMM cTaHOBUTCS  OJHUM U3 BHUJIOB
KOHCTPYKTOPCKUX JOKYMEHTOB.

Ha mpoTspkeHMHM ATUTENBHOTO BpPEMEHH 3HAYUTEIBHOC BHHMAHUE
yaensiiock  oopmieHuio  depTexxkeit Ha  coorBerctBue — ECK]I,
MPEeACTaBICHHBIX Kak B OYMa)XHOM BHJE, TaK M B BHJE DJIEKTPOHHOTO
KOHCTPYKTOPCKOT'O JIOKyMEHTa. B HacTosiee Bpems, KOTJa 3JIeKTPOHHAs
MOJENb W3JENUsl SBISIETCS KOHCTPYKTOPCKMM JOKYMEHTOM, a He
BCIIOMOTATEJIbHBIM HMHCTPYMEHTOM KOHCTPYHMPOBAHMS, BaXXHO H30eXaTh
MIPUHIMITHATIBHBIX OIMMOOK Ha CaMBIX PAHHUX CTaIUAX MPOEKTUPOBAHMUS.
Jist 3TOr0 HEOOXOAWMO TOIKIIOYEHHE HOPMOKOHTPOJIS K IpoIeccy
MIPOEKTUPOBAHMS HA CAMbIX PAaHHMX CTaaUsX, OT MOCTPOEHHUS 3CKU3a MpHU
CO3JJaHUH TBEPAOTEIBHON MOJIEINH, 10 YepTexa.

OnekTpoHHas cTpykTypa mmemms (JCH), coxepikamas cocTaB
COOPOYHOW eAWHUIIBI, KOMIUIEKCA MM KOMIUIEKTa, KaK KOHCTPYKTOPCKHH
JOKYMEHT, JOJDKHA HWMETh CIUHOOOpasHOEe  TpEJACTaBICHUE IS
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nHGOPMAIMOHHOTO  B3aUMOJACHCTBUS MEXAYy aBTOMATH3HMPOBAaHHBIMHU
cucreMamu. HOpPMOKOHTponep [IODKEH ydYyBCTBOBaTb B  IIPHEMKE
IEKTPOHHBIX 0a3 MaHHBIX M TPOrPAMMHO-TEXHHYECKHX CpeAcTB. be3

ydacTusi HOPMOKOHTpoJepa B 0a3bl JAaHHBIX HE JOJDKHBI OBITh BHECEHBI
N3MCHEHMS.
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0 KJIACCAX ¥ OTHOIEHUSIX COBMECTHBIX JEMCTBUIA
KOCMOHABTOB C POBOTOTEXHUYECKMMHU CUCTEMAMUA
B OBECIIEYEHUU KOJIJIABOPAIIMA U HHTEP®EMCA
B3AUMO/JEVNCTBHUA

ABOUT CLASSES AND RELATIONS OF JOINT ACTIONS OF
ASTRONAUTS WITH ROBOTIC SYSTEMS TO ENSURE
COLLABORATION AND THE INTERACTION INTERFACE

AHHoTanusi. PaccMaTpuBalOTCS BOIIPOCHI HCCIIEIOBAHUS Pa3BUTHS
KOJUTA0OpaTHBHBIX ~ POOOTOTEXHMYECKUX TEXHOJOTMA W  CPEACTB B
oOecrieueHre aBTOHOMHOCTH BBINIOJHEHHS COBMECTHBIX OIEpalvid Npu
OrpaHWYCHUSX (YHKIMOHANBHBIX BO3MOXHOCTEHl WICHOB OJKHIaXa B
VCIOBHAX  JUIMTENBHOM  KOCMHYECKOH  okcmenuuuu.  PaccMmoTpeHa
KJIacCU(HKALKS 110 CICAYIOLINM KIIACCaM: COCYIIECCTBOBAHUE; KOOTIEPALIHS;
koiabopauus. BHenpeHWe — KOIIAOOPATUBHEIX — POOOTOTEXHHYECKUX
texaosoruii u cpencte (KPTuC), HampaBieHHBIX Ha BBIIIOJHCHHE
OTHOIICHUHA COBMECTHBIX JEHUCTBUH ¢ 3(QdeKkToM B OTHOIICHHSIX
cotpynHudyecTBa. IIpy 3TOM B COYETaHHMM C WHTEIUICKTYalbHBIMH
WHTEIPUPOBAaHHBIMH  TEXHOJIOTHSMH M CPEICTBAMH  BHPTYaJbHOW,
JIOIIOJIHEHHOW PEabHOCTH M MaHMITYJSIIUHU (3JIEMEHTOB HMCKYCCTBEHHOTO
MHTEJUICKTA) SBJISACTCS NPEANOCHUIKONH - i TpaHchopMmainuu poOOTOB-
MIOMOIIIHUKOB KOCMOHABTOB B POOOTBI-APTHEPHl KOCMOHABTOB, KOTOPBIE
obecrieyaT UX B3auMOZeHCTBHE ¢ 3P(YEKTOM OTHOIICHUS COTPYAHHMYESCTBA B
NPOLECCEe BBITOIHEHNS COBMECTHOMN JIEATSIBHOCTH.

Abstract: The issues of research on the development of collaborative
robotic technologies and tools to ensure the autonomy of performing joint
operations with limitations of the functional capabilities of crew members in
conditions of a long-term space expedition are considered. The
classification according to the following classes is considered: coexistence;
cooperation; collaboration. The introduction of collaborative robotic
technologies and tools (Curtis) aimed at fulfilling the relationship of joint
actions with effect in the relationship of cooperation. At the same time, in
combination with intelligent integrated technologies and means of virtual,
augmented reality and manipulation (elements of artificial intelligence), it is
a prerequisite for the transformation of robot assistants to astronauts into
robot partners of astronauts, which will ensure their interaction with the
effect of a cooperative relationship in the process of performing joint
activities.
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KaroueBbie cioBa: poGOTOTEXHHYECKas CHCTEMa, KOJUIaOOpaTHBHBIC
poOOTHI, dpratudeckas CHCTEMa, HHIIOTHPYEMBIH KOCMHYECKHH MOJIET,
uHTEpdEiic yrpaBIeHus.

Keywords: robotic system, collaborative robots, ergatic system, manned
space flight, control interface.

BakHOCTh W 3HAYMMOCTH Pa3BUTHSI KOCMHYECKOH POOOTOTEXHUKH, B
TOM YHCIIe, B MHTE€pPECax CO3JaHus M HCIOJIb30BAHUS POOOTOTEXHUUECKHX
cucreM (PTC) nng nunoTupyeMbIX KOCMHUYECKHX IIOJIETOB, B YaCTHOCTH,
JUISL COBMECTHOM pOOOTHI C KOCMOHABTAMH HE BBI3BIBACT COMHEHUs. B
NEHUCTBUTENBHOCTH,  KOMIIOHEHTHI  3pratuuyeckoil  cucrembl  (OC)
«kocMOoHaBT — PTC» Moryr HaxomuTbcsi B OWHApHBIX CHCTEMHBIX
OTHOWICHWAX  B3amMOACHCTBHA KocMoHaBTa u PTC:  KoH(QIHKT,
Oe3pazmune U coTpyaHuuecTBO. KOHGUIMKT XapakTepu3yeTcsl CHIDKCHHEM
neneBoit ¢pynknuu monesHoctd DC «denoBek — PTCy, Ge3pazmuune — eé
HEM3MEHHOCTBIO, COTPYJHUYIECTBO — €€ MOBBIMICHHEM. be3yclioBHO, LeNbIo
CO3MaHUS W TPUMCHEHHUS KOJUTAOOpaTHUBHBEIX POOOTOB (KOCMOKOOOTOB)
SIBISIETCST TOCTIDKCHHE MEXIY KOMIIOHEHTaMH cHCTeMbl OC «4eloBeK —
PTC» corpynHu4ecTBa IyTeM HEIOMYIIEHHS KOH(IUKTa W HUCKIIOYCHUS
0e3pasanyusl.

KonuenryansHo B3aumoseiictsie kocMonasta 1 PTC, a Takxke padounii
mpoIriecc B koyutabopaTuBHO# pobororexundeckoii cucreme (KPTC) moxHO
pa3dbuTe Ha CIEAYIOIIHE KIACCHl: COCYIIECTBOBAHME, KOOIEpalus;
koyutabopanus. Kilacc  HemocpencTBEHHO  CaMoro  B3aMMOACHCTBUS
ompenersieTcst  4eThlppbMsl  aTpuOyTamu: pabodee Bpems; pabouee
MIPOCTPAHCTBO; 00MIIast 1elb; (PU3NIECKHi KOHTAKT.

B mpemmaraemoii xiaccuukanuy B3anMOAeUCTBUS KocMoHaBTa U PTC
oTtoOpaxkaeTcsi UINTEIBHOCTh COBEPUICHHS COBMECTHBIX JEHCTBUH B
pamkax emuHOro pabodero mpoctpaHctBa. Ecmm kocmonaBTr m PTC
HaXOJATCS B €IMHOM pabodeM MPOCTPaHCTBE, TO JAHHOE B3aUMOJCHCTBHE
IpeacTaBisieT coboil ux cocymecTBoBaHue. Ilpyn Hammuuu equHON Ienn
B3auMojeiicTBuad kocMoHaBT U PTC xoomepupyroTcss Al BBIIOTHEHUS
MOCTAaBJCHHBIX 3a/ad, a eClId MPOHUCXOIUT KOHTAKT C OOBEKTOM
BO3CHCTBUS WIIH, HATIPUMED, NCTIONB3YETCS peueBOe yIpaBlieHHE POOOTOM,
TO TaKO€ B3aWMOJEHCTBHE MOXKET OBITh 0003HA4YEHO Kak KoJurabopamus
kxocmoHaBTa u PTC.

PazButne u BHenpeHHe KOUIAOOpPAaTHUBHBIX — POOOTH3MPOBAHHBIX
TEXHOJIOTUII M CpPEACTB, HANpaBJICHHBIX HA BBINOJHEHHE COBMECTHBIX
oneparii ¢ 3p(exkToM B OTHOMIEHHUSX COTPYIHHYECTBA B COUETAHUM C
WHTEJJIEKTYaIbHBIMH MHTETPUPOBAHHBIMHM TEXHOJOTHSMH M CPEICTBAMH
BUPTYQJILHOH, JIOTOJHEHHON pPEalbHOCTH M MAaHUITYJSIHU  (3JIEMEHTOB
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HNCKyCCTBEHHOTO  HMHTEIUICKTa)  SBISETCS  MPEANOCBUIKOW -  UIA
TparchopMamy poOOTOB-TIOMOIITHUKOB KOCMOHABTOB B POOOTHI-TAPTHEPHI
KOCMOHABTOB, KOTOpBIE o0ecrmeyar HMX B3aMMOACHCTBHE C 3PPeKToM
OTHOWICHHUS COTPYIHHYECTBA B TMIPOIECCE BBIIOJTHEHUS COBMECTHOMN
JeSITeTbHOCTH.

[Ipu opraHm3amuu TMPOEKTHPOBAHUS M OTPAOOTKH KOJUTA0OpALUU H
unTepdeiica B3aumoseiicTBus kKocMoHaBTOB ¢ PTC s omepannoHHOW U
nH(pOPMAMOHHON NOAJIEPKKH JIESITENEHOCTH SKUIaXKel B MEPCIIEKTHBHBIX
MUIOTUPYEMBIX KOCMHUYECKHMX MOJIETaX B KauecTBE IpUMeEpa, BO3MOXKHO,
CllelyeT OPHEHTHPOBATHCS Ha OOOOIIECHHBIH JITOPUTM IMPEIBAPUTEIHLHOTO
MIPOCKTUPOBAHUS CPEACTB M HUHTEP(HEHCOB ONEpaliMOHHON ITOIAEPIKKU
JeSITeIbHOCTH JKHUMaXKeH MNEepCHeKTHBHBIX HIJIOTUPYEMBIX KOCMHYECKHX
kommiekcoB (ITTTKK) ¢ npumenennem PTC [1,2].

[Ipu 3TOM, OTHIM U3 HAIPaBJICHUH SKCIIEPUMEHTAIHHBIX UCCIICIOBAHIMA
SIBIISICTCA COTJIACOBAaHUE CBOWCTB HMHTEPAKTUBHOCTH W AaCCHCTHBHOCTH
okpyxxeauss PTC ¢ BO3MOXHOCTSIMH  BOCHPUATHS  WHPOPMALIUU
KOCMOHABTOM, YTO MOXET OBITh IOCTUTHYTO pa3BUTHEM IHAJOTOBBIX
CpPEeINCTB, BKIIIOYAas TMPUMCHEHHE MHOTOMOJAJBHBIX  HHTEpPQEicoB
B3aMMOJICHCTBHUSA CHUCTEME «KOCMOHABT — pPOOOT-moMoInHuK». HambGomnee
3HAUMMasl TEHJCHLUS B MPOCKTUPOBAHHUHM HHTEP(EHCOB B3anMOACHCTBUS
kocMOHaBTOB ¢ PTC mnpu BBINOJHEHHMM COBMECTHBIX OIeparui —
HCTIOJIb30BaHUE MHOTOMOIAIBHBIX MOJIb30BATEIBCKUX HHTEpdericos [3].

B wactHOCTH, Opranuzanuu otpaboTkn kojutadbopatuBHeix KPTuC u ux
pasBute B obecrieuenne Qynknunonupoanusa [IITKK, oGcmyxuBanme ux
cucTeM B OSCHIJIOTHOM IIOJIETe W MPHU HEIITATHBIX CUTYAIHAX, a TaKKe
MIPOIIECCOB OTIepPaMOHHON " HHPOPMAIMOHHOM TOJICPIKKA
BHyTpHKOpabensHO# (BHYK]/]) m BHekopabempHO# apestempsHOCTH (BK]I)
IIPU OTPAaHUYCHUSAX ()YHKIIMOHAIHHBIX BO3MOXKHOCTECH YIICHOB SKHIIAXKa B
YCIOBHUSIX  (PAKTOPOB KOCMHYECKOTO TPOCTPAHCTBA  MPEIIIONIAraroTCs
CJIEYIOIINE ITATIBL:

1) Ha 3Tane Ha3eMHOW MOATOTOBKH;
2) Ha »Tare OOPTOBOH peaTu3aliiy,
3) Ha 7Tamne aHaIM3a Pe3yJbTaTOB UCCIIEIOBAaHU.

Pemenne »tnx 3amau B obOecreuenme ¢Qynkmuonuposanus [IITKK,
obciy)kMBaHHE WX CHCTEM B OECHIJIOTHOM TIOJNE€Te W TPH HEIITaTHBIX
CUTyallMsIX, a TaKXe OrPAaHMYEHUsX (YHKIMOHAIBHBIX BO3MOXKHOCTEH
YJIEHOB JKUMAaXka IPU COBMECTHOM BbINONHeHUH onepanuil BuyK/l u BK/],
a TaKXkKe B MOJCIUPYEMBIX Ha 3eMile YCIOBHAX KOCMHMYECKOIO MOJIeTa
CHOCOOCTBYIOT ITOTY4EHHIO:
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— JAHHBIX O JHWHAMWUKE HM3MCHCHHMSI KAYCCTBCHHBIX  IIOKa3aTeliei
PO ECCHOHATIBHON  IEATENIFHOCTH KOCMOHABTOB C  HCIIOJIB30BAHHUEM
KPTucC;

— JAHHBIX O JHHAMUKE HM3MCHCHHMS KAYCCTBCHHBIX  IIOKa3aTeliei
OTNEpallMOHHOW W WHGOPMAIIMOHHOM  TOIACPKKH  JEATEIFHOCTH
KOCMOHABTOB ¢ ncnoyb3oBannemM KPTuC;

— JAHHBIX O AUHAMHUKE M3MEHEHUs KayecTBa ONEPATOPCKOM NEATEIbHOCTU
KOCMOHaBTa ¢ ncnoiib3oBanueM KPTuC;

— JIAHHBIX O corjlacoBaHus cueHapueB ucmnosb3oBanus KPTuC.

Hanuuwe »THX &IaHHBIX MO3BOJUT OOCCIEYUTH MPOCKTHPOBAHUC WU
OoTpabOTKY TEXHOJOTMH W CPEACTB MO OOCCICUCHHIO KoJutabopaiuu u
unTepdeiica B3aumoseicTBus kocMoHaBTOB ¢ PTC mis omepanuoHHOW U
WHPOPMAMOHHON MOINEPKKH NEATEITFHOCTH SKUNaKeH B MEPCIEKTHBHBIX
MUIOTUPYEMBIX KOCMHUUECKHX HOJIETAX.
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Cexknusn 10
«K.3. IUOJKOBCKHUM U IPOBJEMbBI OBPA3OBAHUSI»
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IPDPPEKT NPEOJOJIEHUA
OVERCOME EFFECT

AuHoTanusi. B cratee paccmarpuBaeTcs (EeHOMEH HpEOHOJCHHS C
TOYKM 3peHHs Icuxonorun Hu B ¢unocodckom acnekre. [IpoBeneHo
obpamenne k B3msgmam KD, I[MOMKOBCKOIO O  B3aUMOCBS3HU
HEY/IOBJICTBOPEHHBIX KEJIaHUH M MPEINSTCTBHH, 3aCTAaBJIAIOUIMX YCHUICHHO
(YHKIIMOHUPOBATh MO3T C TEM, 4YTOOBl HAaXOAWTh HOBBIE BAapPHAHTEHI
pemieHust BO3HMKIIMX MpoOieM. OCYIIECTBIEHO COOTHECEHHE MBICIIN
Y4EHOrO0 ¢ OWONOTHYECKOW Teopued osmorwmid, npemmoxennoit LK.
AHOXUHBIM. [lenaeTcs BHIBOA O BOKHOCTH BKJIIOYEHHS B BOCITHTATENBHBIN
npouecc  NpOoOJIEMHO-OPUCHTHPOBAHHBIX — 3aJaHUi,  COACHCTBYIOLIHMX
BBIXOJY JINYHOCTH OOYYaIOIIEerocsi U3 «30HBI KOMPOpPTa», 4To (HOpMHUPYET
MOTHBALMIO K IPEOJOJICHUIO IPU YCIOBHH CYOBEKTHOH 3HAYMMOCTH
penreHust mpoOyieMbl M BelneT peOcHKa Ha Ooliee BBICOKYIO CTYICHb
pas3BHUTHSL.

KaloueBble  cioBa:  npeojioyieHHe,  MpPEISITCTBHE, — IpolieMa,
CyOBEKTHOCTh, CAMOpPA3BUTHE.

Abstract. The article examines the phenomenon of overcoming from
the point of view of psychology and in the philosophical aspect. An appeal
was made to the views of K.E. Tsiolkovsky about the relationship between
unsatisfied desires and obstacles that force the brain to function intensively
in order to find new solutions to problems that have arisen. The scientist’s
thoughts were correlated with the biological theory of emotions proposed by
P.K. Anokhin. The conclusion is made about the importance of including
problem-oriented tasks in the educational process that help the student’s
personality leave the “comfort zone”, which forms the motivation to
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overcome, subject to the subjective significance of solving the problem, and
leads the child to a higher stage of development.

Keywords: overcoming, obstacle, problem, subjectivity, self-
development.

B coBpemeHHOM Mupe, IUIi KOTOPOTO XapaKTepHbI TII00ATH3alNOHHbIE
IIPOLIECCHI, WHTEHCU(UKAIUS COLMOKYJIbTYPHBIX N3MEHEHHH,
CTpEeMHUTEIIbHOE pPa3BUTHE WH(POPMAIMOHHBIX TEXHOJIOTHH, YCKOpEHHE
TEMIIOB  JKM3HH, YEJIOBEK  3a4acTyl0  HAaxXOAMTCS B  CHUTyalluu
HEOIPEJCIIEHHOCTH € MOPOXAAaeMBIMH €H0  IICUXOJOTMYECKMMU U
cOLMaJIbHBIMU OapbepaMu. B >kM3Hb peOeHKa M B3pOCIOrO 4YeJoBeKa
OpraHUYHO BOILIH pUCKH. CerojHs 0coOyr BOCTPEOOBAHHOCTH MOJIYYAIOT
Ka4ecTBa JIMYHOCTH, HAJIWYHE KOTOPHIX IIO3BOJISET OBICTPO, THOKO M
3¢ PEKTUBHO pearnpoBaTh Ha U3MEHSIOIIUECS YCIOBHS.

@DeHOMEH NPEOAONICHHSI NPEICTABIACT WHTEPEC U MpeACTaBHTENECH
¢$uoco(hcKoi, MCUXOIOTHYECKOH U ITe1arornuecKoil MBICIIH.

Obpamasice k wugesm K.O. IlnomkoBckoro, B Tpymax KOTOPOTO
PacKpBITBl HAEH CaMOCOBEPIICHCTBOBAHUS HYepe3 IOCTOSHHYIO pPadoTy
4yejoBeka  Haj ~— coOod, (EHOMEH  IIPEONOJICHUS  NPENsSTCTBHUIA
paccmarpuBaeTcsi B 00JIaCTH 3MOLMHA. YYEHBId B HAyYHOM Tpyde «YM U
CTpacTW» MIPEANPUHUMAET IOMBITKY OLEHUTh SMOLMHU B 3aBHCUMOCTH OT
CHIIBI M BpeMeHH JAeHCTBHS pasgpaxurens. OH yTBep)KIgaeT, dYTO
OMHApPHOCTh SMOLMIA KacaeTcs He TOJIbKO UX KaueCTBEHHOW OKPAacKH, HO U
ammuintyasl  BozfedcTBus. CornmacHo K.O. IluonkoBckomy, cuibHast
OTpHIaTeNIbHAst SMOLMS 003aTEIbHO CMEHSIETCS MOJIOKUTEIBHON dMOIHei
TakoW >ke cuibl. YenoBek, MNpPEOJoNeB TSDKENBIH Juia cebst Oapbep,
UCTIBITBIBAS. B IIPOLIECCE TPEOAOJICHUSI «TOMJICHHEY, «HAIPSHKEHHOCTHY, B
pe3ynbTare NPUXOJUT K YAOBOJNBCTBHIO, K SPKUM MOJOKUTEIBHBIM
smormsiM. OHHM OyIoyT TeM sipye, 4YeM HENpeoJIoInMee Ka3ajloch YelIOBEKY
npensatcTBue. COCTOSHHE «pa3psOHKEHUS» HJET Ha CMEHY COCTOSHHIO
«3apspreHus» [S].

O mpeojioNeHruH Kak 0 BeaymieM (akTope pasBUTHUS JUYHOCTH B CBOMX
Tpyaax mucan JI.C. Brirorckumil. YdueHslli oTMedan, 4YTO MpPEOIOJICHHE
TPYAHOCTEH, C KOTOPBIMH BCTPEYAETCS YEIOBEK HAa CBOEM >KM3HEHHOM
IIyTH, €CTh BakHEHImMil GaxTop ero pasputusi. Paccyxmas o cTaHOBICHUT
JIMYHOCTH peOCHKa, OH YKa3bIBAJX: «...)KH3Hb CTaBHUT Iepea pPeOSHKOM Ha
Ka)XJOM IIary Oapbepbl, KOTOpBIE OH JOJDKEH IIPEO/I0JIeBaTh, U BCIKOE
NIPEMSITCTBHE, KOTOpOe peOCHOK IMPeoJIoIe, IMOJHUMAET €ro pa3BUTHE HA
BBICIITYIO CTYNEHbY [2, ¢.27].

Ho mo6ast mn mpobnieMHast CUTyanusi BEIET K CaMOPa3BUTHIO, K PaIOCTH
npeojoneHuss? B jaHHOM — KOHTEKcTe  oOpaTtUMcs K MBICIH
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K.O. llmonkoBckoro o0 TOM, HYTO HEYIOBJICTBOPEHHBIE JKEIaHUA U
pa3IHYHbIC MOPOXKAaeMble MMM TIPETSITCTBUS 3aCTaBIIIOT MO3T yCHIJIGHHO
paboTaTh, OTBICKHBAaTh BCE HOBHIC M HOBBIC BBIXOIBI W3 CIIOKHBIIUXCS
MpOOJIEMHBIX CHUTyaluii. becnpensITcTBeHHOe W IIOJHOE YIOBIETBOPEHHUE
CBOHMX »JKCNaHWH, KaK OTMEYaJl YyYeHBIH, J/JOCTaBIseT pPaBHOBECHE C
m1abIoOHHOM PaboTOH, OJHAKO HE CIIOCOOCTBYET TeHHAIHHOMY Pa3BUTHIO
Mosra. VIMEHHO B CHUTyallud AaKTHUBHOTO TPEOJOJICHUSI MPENITCTBUIA,
pelIeHHs CIIOKHBIX 3a7au Pa3BUBAIOTCS T€ YACTH MO3ra, KOTOPhIE paHee He
ObUTM aKTUBHBIMU. VIMEHHO B pe3y/bTaTe aKTHBHONW W HANPSIKCHHOM
JIESITEIbHOCTH YEJIOBEK CTAHOBUTCS MOJIE3HBIM JesiTeNieM, a He 3aypsSaHbIM
pabotaukom [5]. K.3. [luoikoBckuii OOBSACHSICT, MMOYEMYy 3MOIMHU
HampsDKeHUs, BO3HUKAIOIIME B YCIOBHUSIX MPEOJOJEHUS TPYIHOCTEMH,
SIBIITFOTCS TIOJIC3HBIMH U TIOYEMY OHU COXPAHIJINCH B SBOJIIOIOHHOM PSITY.
Paccyxnas o monb3ze smouuit, K.O. [lnonkoBckuil paccMaTpuBaeT AeCTBUE
MeXaHW3Ma  CTpacTeil,  3acTaBIIOMET0  COXPAaHATh  JKU3Hb U
00eCTIeYnBarOIIEero MPOOIDKEHIE poaa. MBICIB YICHOTO MOKHO COOTHECTH
¢ ugesmu, 3anmokeHHbIMH [1.K. AHOXWHBIM B OHMOIOTHYECKOH Teopuei
smouui [1].

3apyOexHbIl nesTens B obnactu ncuxonoruu R.L. Selman, obpaimascsk
K QeHoMeHy mpeonoiieHusi, oOpamiaeT BHUMaHUE Ha TO, YTO HE Kaxias
npoOiieMHasi CUTyanusi BEIET K IOJIOXKHUTENLHOMY 3¢ dekry. briBaer u Tak,
YTO CHUTyalus BBIOOpA, XapaKTepHas JUIs BBIXOJA U3 «30HBI KoMdopTay,
MIPUBOANUT K TPYAHOCTSAM, KOTOpPBIE MOTYT CIOCOOCTBOBATh «perpeccy,
HWHBOIIOIMIY, ITOCKOJBKY JaHHBIC MPEMSATCTBHUS OBLIN HEMOCHIEHBIMHA IS
HX MPOKWBAHUS KOHKPETHBIM HHIUBUAOM [6].

JlormgHO 3aKIIOYHTB, YTO B XOJEC OpPraHW3alHd{ BOCIHUTATEIHHOTO
mporecca, MNeIarornyeckoro COMPOBOXKACHUS CaMOPA3BUTHSA JUYHOCTH
BaXHO VYUTHIBATH IIOCTYNATHI, Kacarommuecs 3(PQeKTa IPeomoTCHHS,
coOmroneHust  (pakTOpPOB  MOCHIBHOCTH MNPOOJEMHOW  CHUTyallud |
CyOBEKTHOHM 3HAYMMOCTH IPOTHO3HPYEMOro pe3ynbraTa [3].

B nmaHHOM KOHTEKCTE CTOWT 3aMETHTh, YTO KATETOPHS IPEOIOJICHHS
CerofHA AaKTMBHO pacCMaTpUBAeTCAd NPEACTaBUTEISIMH IearorMIecKoit
MBICTH. B 9acTHOCTH, O MEJArorn4eckux IMOaX0AaX K (OPMHPOBAHHUIO
TOTOBHOCTH B3pOCJCIONIEH JUYHOCTH K TPEOJOJCHUI0 KaK IICHHOCTH
COBPEMEHHOTO 00IecTBa B CBOMX Hay4dHBIX Tpyaax mumryT M.M. Poxkos,
A.B. Penpunnes, JI.B. Baitboponosa, T.H. I'ymuna, T.B. MamapoBsoii [4] u
npyrue  ydenble.  KoHuenuuss — SK3UCTEHLMAJIbHOW  MEAArorHKH,
NpeAcTaBiIeHHass  TpylaMu JAHHBIX aBTOPOB, MIO3ULIUOHUPYET
CYILIECTBEHHOCTb POJIM MEAArOTMYECKUX CUTYyallMi, COAEHCTBYIOIINX
BEIXOJy peOCHKa M3 «30HBI KOM(POPTa» C HENbI0 PeQICKCUH JIMYHOCTHBIX
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pecypcoB Ul NPEOAOJTICHHS BO3HUKIIMX TPYAHOCTEH Ha IIyTH DPEILCHUS
3HAYMMOM T Hero mpobieMsl [4].

B 3akimroyeHHe OTMETHM, 4YTO BOCIPHUATHE UYEJOBEKOM CHTYaLlUH
NPEONOTICHHUS TPYJHOCTEH KaK BO3MOXKHOCTH [UI CaMOPa3BUTHUS, [UIS
JMYHOCTHOTO pOCTa M CAMOCOBEPIICHCTBOBAHMS, IPOSBICHUS CBOMX
aanTalliOHHBIX BO3MOJYKHOCTEH, CHJIBI BOJH, XapakTepa M TepIEHHs,
MOKHO paccMaTpHBaTh B Ka4yeCTBE 3a[a4M, HA PCLICHHE KOTOPOH CErojIHs
HeoOxoauMo oOpamaTh OCOOEHHO NPUCTAILHOE BHHMAaHHE, OPraHu3ys
MEeJarOTHYECKYI0 paboTy ¢ IEThbMH M MOJIOACKBIO.
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®OPMHUPOBAHUE CEMEWHBIX IEHHOCTEN
Y MUIAJIIUX ITKOJIBHUKOB

FORMULA ONE OF THE SEMINARY SCHOOLS IN SCHOOL

AuHoTamusi. B cratbe O0OGOCHOBBIBAaETCS aKTyaJbHOCTH TEOPUH
stryeckoro Bocruranus K.3. IluonmkoBckoro mpu  (opMHpOBaHUU
TPaIMLIHOHHBIX CEMEHHBIX LIEHHOCTEeH. PacKphIBaeTCsl MOHATHE «CeMEHHBIe
LEHHOCTH», PacCMaTpHUBAIOTCS COBPEMEHHBIE WHCTPYMEHTHI B padoTe
yuuTens 1o (QOpPMHPOBAaHMIO CEMEHHBIX LEHHOCTEH y  MIIammnx
IIKOJIbHUKOB.

KaioueBble ciioBa: STHYECKOE BOCIHTAaHHME, CEMEWHBbIE IEHHOCTH,
K.3. [lnonkoBCckuii, HaUYambpHasH MIKOJIA.

Abstract. The article substantiates the relevance of the theory of ethical
education by K.E. Tsiolkovsky in the formation of traditional family values.
The concept of “family values” is revealed, and modern tools in the
teacher’s work to form family values in primary schoolchildren are
considered.

Keywords: ethical education, family values, K.E. Tsiolkovsky, primary
school.

BaxkHpIM coObITHEM [UIsl Hallel cTpaHbl ctano o0bsBiaeHue 2024 roxa
lomom cembu. Kpenkas ceMbsi — 3aJlor CTaOMJIBHOCTH M IPOLIBETAHUS
Poccun. IMeHHO ceMbs SBISCTCS TS KaXKIOTO U3 HAC HCTOYHHKOM JIFOOBH,
OIUIOTOM TOHMMAaHUS ¥ MOJJICPXKKA. B ceMbe (GOpMHUPYIOTCS THYHOCTHBIE
KadecTBa peOCHKA, CO3MAIOTCS YCIOBHA Jis ero pasputusi. CeMbs maeT
IICUXOJIOTHYECKYI0  3alllUTy. 3AeCh pa3BUBAIOTCS MPEICTABICHUS O
HpPaBCTBEHHBIX HOpMax, TIPUBHUBAIOTCS JTyXOBHEIE LIEHHOCTH.
JKu3HenesATenbHOCTP ¥ pa3BUTHE WHCTHTYTa CEMBH OO0ECICUHBAIOT
CEeMENHBIE IEHHOCTH.

CemeifHbIe IIEHHOCTH — 3TO «IIEHHOCTH, PETyIUpPYIOIIHE IOBEICHHE
moael B chepe CeMEHWHBIX OTHOIICHH, 00CCICUHUBAIOIINE COXPAHCHUE U
BOCIIPOM3BOJICTBO B OOIIECTBE ceMeMHBIX oOpa3ioBy» [l, c. 42]. Cucrema
LIEHHOCTEH CceMbH (OPMHUPYETCS W3 IIEHHOCTHBIX OPHEHTAIMH KaXKIOTO
YenoBeKa.

B cBsI31 ¢ 3TUM OCTaeTCsl aKTyaJlbHON aHTPOIIOKOCMUYECKAs! KOHLIEIIIHS
Bocriutanusa K.O. IluonkoBckoro. CyIHOCTHOE COAEp’KaHUE BBIIBUHYTHIX
UM KaTeropuid ¥ HPABCTBEHHBIX OPHUEHTHPOB MO (OPMUPOBAHHIO
«COBEPILIEHHOT'0 YEJIOBEKa» HMEET IPSIMOE OTHOIICHHE K 00CyKIaeMoi
npoOiieme. Benmukuii y4eHbIi MedTan 0 COBEPLIEHCTBE MUPOYCTPOHCTBA H O
co3naHuu Jiydmei skusHu g moneil. K.O. LuonkoBckuil Bepui, 4to B
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MHPOOIIYIIEHHN HOBBIX IOKOJECHUH BcE OOnbIIyr0 poib OyayT HrpaTh
kareropuu Mupa, XKuznu Yenoseka, )KM3HETBOPUECTBA; 3HAHUS O YEJIOBEKE
KaK IeJJaroTHUecKoi enu OyayT onmmpaThCs Ha OOHOBIEHHYIO (GHIIOCODHUIO
KapTHHBI MUpA, Ha BBICOKHE 00IIeYeIOBeYeCKIe HAeabl U IEHHOCTH [3].

[lo MHEHMIO YYEHOro, OT HPABCTBEHHBIX LEHHOCTEH M MIEaIOB
YEeJIOBEKa 3aBUCHUT HE TOJBKO CyIb0a Ka)KIOTO, HO M BCETO YEIOBEYECTBA,
cynpba Bcell BceneHHOi, Tak kak Oynyliee 4YenoBeKa CaMbIM TECHBIM
00pazoM CBsI3aHO C OCBOGHHEM KOCMHMYECKOI'O IPOCTPAHCTBA, U COBCEM HE
0e3pa3nMyHO, Kakue HPaBCTBEHHBIE LEHHOCTH OH IIOHECET C CcOOOH B
KOCMOC, 4eM OyJeT pyKOBOJCTBOBaTbCcs B  IIpoliecce  CBOCH
npeoOpa3oBaTeIbHON  JNEATEIBHOCTH. B KoHumenumu ydeHoro Bcé
YEJI0BEYECTBO pacCMaTPHUBAETCA KaK eluHast ceMbs [2].

HeobxoxuM  mOWMCK  MHCTPYMEHTOB  (OPMHPOBAHHSI  CEMEIHBIX
LEHHOCTEH y IeTei, HaunHas C MOIUIKOJIBHOTO M MIIAJIIErO MIKOJIBHOTO
Bo3pacta. B myOnmukammsx pacKpbIBaeTCs BOCHHUTBHIBAIOIINM IOTCHIINAT
YpPOUHOH U BHEYpOUHOU nearenbHOCTH [4, 5]. CeMeliHble LIEHHOCTH — 3TO
Ha0Op MPUHOMNOB, YOSKAEHWH M TPaAWIMH, KOTOpPHIE JISKaT B OCHOBE
CEeMEHHBIX OTHOIICHMI M IEepefaloTcss U3 TOKOJEHUs B IoKoseHHe. OHH
BKJIIOYAIOT B ce0s TakWe acleKThl Kak: JI000Bb, 3a00Ta ¥ IMOIAEpIKKA
MCEXKIAY 4YJICHAMH CEMbH, YBAXKCHHUE K CTapliuM H 3a00Ta 0 MJIaamInx,
BEPHOCTb, MNPEAAHHOCTb W JIOAJIBHOCTb CCEMbLE, TpaJullMu U PUTYAJIBI,
00BEMHSIONINE CEMbIO; B3aHMMOIIOMOIIL M B3aHMMOBBIPYYKa; YECTHOCTB,
OTKpPBITOCTh M JIOBEpHE B OOLICHWM; BOCHUTAHHE JeTed M Iepeaada
CEeMEHHBIX  I[EHHOCTEH  CeAyIOIMM  TOKOJICHHSIM;  COBMECTHOE
BPEMSIIPETIPOBOXK/ICHHE W TPOBEJCHHE J0CYra; COXpaHCHHE CeMEHHOM
UCTOPHH U HaCIIEIHA.

Ha3oBeM HECKONBKO KIIOUEBBIX WHCTPYMEHTOB JUIl (POPMUPOBAHUS
CEeMEHHBIX IEHHOCTeH y MIAIIINX IIKOJbHUKOB. Bemymryo poib bl
(opMHpOBaHMM  OOIIEYETOBEYECKUX JYXOBHBIX IIGHHOCTEH HWIpaeT
XYIOXXECTBEHHAs! KyJIbTypa: JIUTEPATYPA, MY3bIKa, )KUBOIIUCH, a TAKXKE:

1. CemeitHble TPAIUIIUN U PUTYAJIBL:

— COBMECTHBIE CeMEHHBIE MPa3THUKH, 00€Ibl, TIPOTYJIIKH;
— ceMeliHble anbO0oMbl, hoTorpaduu, UCTOPUH;

— COBMECTHBIE CeMelHBIe X000H 1 yBICUCHHS.

2. CeMeiiHbIE HCTOPHUH U CKA3KH:

— paccka3blBaHHE HCTOPUI N3 )KU3HHU CEMBH;

— YTEHHE CKa30K M 00CYXJeHNE CeMEHHbIX IEHHOCTEH;
— COBMECTHOE CO3/IaHHE CEMEWHBIX HCTOPHH U CKa30K.
3. Cemeiinble npaBmiIa 1 0053aHHOCTH:

— pacripezieneHye JOMallHIX 003aHHOCTEH MEeX1y WICHaMH CEeMbH;
— 00CyX/IeHHE U NIPUHATHE CEMEHHBIX NPaBHII;
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— MOOIIPEHHE OTBETCTBEHHOCTH U B3aMMOTIOMOIIIH.

4. CoBMecTHAs OESITEIHHOCTD:

— COBMECTHO€ BBIIIOJIHCHHE OBITOBBIX JIEIT;

— COBMECTHBIE MPOTYJIKH, TIOXO/IbI, TyTEIICCTBUSL,

— COBMECTHOE TBOPYECTBO (pPHUCOBaHHE, TIOJCIKN).

5. CemeiiHBIC TICHHOCTH U 00CYKACHUS:

— Oecelbl 0 BAYKHOCTH CEMbH, B3aUMOYBaKCHHUSI, 3200THI;
— 00CyXICHHE MOPATbHBIX JUJICMM U [ICHHOCTEH;

— TOOIIPEHHUE MPOSBICHUS JTIOOBH, 3200THI, YBAKCHUS.

BaxHO, 4TOOBI 3TH HHCTPYMEHTHI UCIIOJIE30BAMCH CUCTEMATHICCKH U B
COOTBETCTBUH C BO3pacToM peOcHka. Ha OCHOBE MONyYeHHBIX B JICTCTBE
YCTaHOBOK Y)K€ B CO3HATEIHHOM BO3PACTEe UYEJIOBEK CO31aeT CBOW Hjcal
CEMbH, OMPEIEIIsisl yIKE CBOIO JIMUHYIO [IEHHOCTHYIO HAMPABICHHOCTb.
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THE POWER OF THE FAMILY. SCIENTIST WITH LIMITED
HEALTH CAPABILITIES AND UNLIMITED THINKING

AnHoranusi. B pamkxax [oma cempu ¢akter u3 Owmorpadum K.O.
LIMONIKOBCKOTrO PaccCMaTPUBAIOTCA CKBO3b NMPHU3MY POAOBBIX IPOrpaMM U
CeMeHHBIX IeHHOcTel. OO000IIeH OmbBIT oOpamlieHnuss K OHOrpadUIecKuM
CBEJCHHSAM M3 )KHU3HH U3BECTHBIX YYEHBIX KaK BOCHHTHIBAIOIIETO (hakTopa B
JMYHOCTHOM M NPO(ECCHOHATFHOM CTAHOBJICHUH MOJIOJOTO IOKOJICHHS
Hallel cTpaHsbl.
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BOCITUTaHHE.

Abstract. As part of the Year of the Family, facts from the biography of
K.E. Tsiolkovsky are viewed through the prism of generic programs and
family values. The experience of turning to biographical information from
the lives of famous scientists as an educational factor in the personal and
professional development of the younger generation of our country is
generalized.

Keywords: K.E. Tsiolkovsky, family affiliation, upbring.

BBenenne. 2024 ron npesuneHtoMm  Poccuiickoit  Denepauuu
Brnagumupom BraamumupoBudem IlytuHbIM 00BsBICH [0IOM CEMBH.
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Jlorn4Ho B 3TOT MEPHOJ, C OAHON CTOPOHBI, 33AyMaThCs O POIHM CEMBH U
poJa B Pa3BUTHH JMIHOCTH BBINAIOIIETOCS YIEHOTO-CAMOYYKH, a TaKXKE O
BIMSHUM JUYHOCTH camoro KoHcraHTMHa DxmyapioBuda M €ro XKEHBI Ha
CIIEAYIOIINE MTOKOJIICHHUSI MHOTOYHCIIEHHOTO ceMeiicTBa. C Ipyroif CTOpOHHI,
JUISL peIleHHsl 3aiad BOCHIUTAaHUS OyoymnmX IMOKOJNCHWMH TpaxnaH Poccnm
HEOOXOANMO HM3BIICYB T€ YPOKH, KOTOPHIE MOXKET 1aTh HaM JIaHHBIN OIIBIT.
3asiBIICHHAs TeMa PAacKphIBalach B pa3Hble IEPHOA C Pa3HBIX CTOPOH.

Bo-nepBbIX, Hall BBIJAIOMUICS 3€MISIK MPOMUCXOAMI M3 TOJIBCKOTO
JaBOpsiHCKOro poxa LlmonkoBckux (mo otmy Oayapny MraatbeBuuy
«YonkoBckoMmy»). IlepBoe yrmomMuHaHue 0 MPUHAAJISKHOCTU [{HONKOBCKIX
K JABOPSIHCKOMY COCIIOBHIO OoTHOcHUTCA K 1697 roxy [1]. IIpu a3Tom pox Obln
oOenHeBIIMHA. MaTh Takke OblIa 3HATHOI'O MPOUCXOXIeHHs (Y poauTeneit
Mapuu VBaHOBHBI OBUTH KPETIOCTHEIC), a TAKXKE 00pa30BaHHOM JKEHITMHOMH,
YTO, HECOMHEHHO, MTOBJIHAJIO HA IIPOIECC BOCITUTAHUS ACTEH.

Bo-Bropeix, KoHCTanTHH OBUT ~ OAMHHAAUATHIM  PEOCHKOM B
MHOTOJICTHOH CEMbE, UTO HAKJIaJbIBACT ONpEICICHHBIN (OopMaT Ha yKial
KHM3HU B CEMbE M HEJJOCTATOYHYIO BO3MOKHOCTD IIOMOT'aTh ITOB3POCIJICBIINM
netsiM. Ha mepBblif B3risiL OH ObUT OOBIYHBIM PEOCHKOM - «CMBIIUIEHBIM U
nmo0o3HaTeNbHBIM», HO B 10 ner, mepeboieB CKapiaTHHOM, CTajl TEpATh
CIyX M MO3HAI Ha cebe BCe TATOTHI YEJOBEKAa C «OTPaHHYCHHBIMH
BO3MOXKHOCTSIMH 3710pOBbsi». HecMoTpst Ha 3T0, GHOrpadbl yKa3bIBaloOT, YTO
€ro JETCTBO OBLIO BIIOJIHE «CYACTIUBBIMY [2].

B-Tpetbux, chhopmupoBaBurecs, 1100 B CHILy POJIOBBIX KOPHEH, 1100 B
CHITy BOCIIUTAHHS, a CKOpEEe B COBOKYITHOM BIIMSIHUM JAHHBIX (DaKTOPOB
4epThl XapakTrepa (YNOpCcTBO, HACTOHYMBOCTb, IIEJIEYCTPEMIIEHHOCTH)
no3Bosiii KoHcTaHTHHY BOIPEKH TOMY, YTO MMEIOIIAsi MECTO Ha TO BPEMs
crcTteMa 00pa30BaHMs BBITOJIKHYJIA €r0 U3 CBOETO JIOHA B CHILYy M3BECTHBIX
NIPUYWH, HE OITyCTHTh pPYKH, a TIIPOJODKUTE CBOE 0Opa3oBaHuUE
CaMOCTOSATENIbHO, TIPHYEM B JOCTATOYHO CTECHEHHBIX YCIOBHAX. M OH He
OCTAHOBMJICS TOJBKO HAa PEMECICHHMYECKHX acCHeKTaxX IIOJIy4eHHOTO
00pa3oBaHusl, U y)Ke OyAydd y4UTeNeM M IoJiydas JOXOJ AJIsl COAEpIKaHUs
CBOEH CeMbH, BeJl HE TOJBKO aKTUBHYIO MBICIIUTENBHYIO ACSITENbHOCTh, HO
1 crapajcs MyO0IMKOBaTh WTOTH CBOMX pasMmblluieHHHA. OnHaKo, 3TO He
3HAYHT, YTO BCE JIaBAJIOCH JIETKO M HE HY)KHA OblIa MOAIEPKKA OT «BBICIINX
cuny [5]. BiocencTeBuu oH Ha3bIBall CE0sI UMEHHO «MBICTUTEIIEM», HO YiKE
B MOJIOZbIE T'OABI OB YBEpEH, YTO MMEHHO OH TOT «BEJMKHH YeNOBeEK,
KOTOPOTO elle He ObUIO U He OyaeT».

B-4erBepThIX, CBSI3b MOJOAOTO YYMTENs C HOPOAUBIIEH ero cemben
mpepBayiach mocie cMept orna (1881), oqHAKO K 3 TOMY MOMEHTY OH OBLIT
y)K€ OJKEHaT, a 3HAYUT HOBBIM BUTOK pa3BUTHS CEMEWHOro poja
npopoxuics. Ilo Bocnomunanusm camoro Koncrantnna Onyapaosuua,
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OpaKy OH IpHIaBajl TOJHKO MPAKTHIECKOE 3HAUCHNUE W OIIEHMBAT CEOs Kak
MyXa JOCTaTOYHO KPUTHYHO, YKa3bIBas Ha TO, YTO B TAKUX Opakax «IeTH
He OBIBAIOT 370POBEI, YAA4UHBI M pagocTHB. [Ipu 3TOoM ero xeHa Bapsapa
EBrpadoBHa, HeCS CBOIO HOITY W Pa3feisis C HUM TATOTHI CEMEHHON JKU3HU
B T€YeHHE 55 JIET, cyMesa BOCIUTATh CEMEPBIX AETEH, MATEPIX U3 KOTOPBIX
OHa Tepe)kMiIa, CKOHYAaBIIUCH B BO3pacTe 82 JeT.

B-nateIx, Tak noaydmnock, 4ro Qamunus l{nonkoBckuX, maymias OT
KoHncranTnHa DayapaoBuda, ucuesna, HECMOTPS. HA MHOTOUYUCIEHHOCTD €ro
cemeiicTBa. Bce moToMKku monutu TONbKO OT Jouepel, KOTOphIe, COrJIacCHO
HameW Tpajulu{, MEHsUIM (aMWINI0 B MOMEHT BCTYIUIEHHS B Opax.
Cynp0bl CBIHOBEH Tak)e CTAaHOBWIIMCH IPEIMETOM HccienoBaHui [3].
Bcero ceifuac B Mupe mpokuBaeT mnopsiaika 20 ero HOTOMKOB Pa3HBIX
MOKoJIeHuH [4].

B otmemsrbIx myOmmkanusax o K.O. IIHONKOBCKOM OT3BIBAIOTCA KakK O
rTyOOKO HEcuacTHOM, O€IHOM M JaXe OJMHOKOM YEJIOBEKE, C KOTOPBIM
cyapba ceIrpana 3JIyl0 IIyTKY. JTa aBTOPCKas MO3MIHS YacTO UCXOIMT OT
JIOZIeH, KOTOPBIM CaMH €Ile He OCO3HAJIM CJIOXHOCTh HAIIeTo OBITHS U
Mupo3aHus. [Ipu 3TOM HM3BECTHO O cuTyanusx, korma cam KoHcTaHTHH
OpyapnoBud ofOpamancs K BBICHIMM CHJIaM M TPHHAMAl TO, YTO OHH
MIOJIAEPKUBAIOT ero [5].

MoeT i TakoW IOTOK COOBITHI OBbITH ciaydaiiHeiM? Cama uzjes
CITy4alfHOCTH MPOUCXOJAIIEI0 C YEIIOBEKOM COIOCTABIIACTCS C HaJUYHEM
cBOOOABI BOJM M SBISETCS IPEAMETOM OTAEIBbHBIX W3MBIIUICHUH B
¢unocopun. O ponm ciydyast B cBoel CyipOe pasMBIIULUT U caM y4eHbII -
kocMuct. CBOIO cynp0y OH CpaBHHMBAI C CyAbOaMM APYTHX YYEHBIX.
BbIBO/IBI, K KOTOpHIM OH TIpHIIEN, 3aKIIOYAJINCh B EAMHCTBE MHpPA H
YeJI0BeKa, BEYHOCTH >KM3HM BO BCEJIEHHOM, OJyXOTBOPEHHOCTH aTOMOB M
MIPOYMX HEOJHO3HAYHBIX MTOCTYJIATAX.

B menom BOIIpOCH! MPHUPO/BI TEHUATBHOCTH W TOSBICHUS TEHUS B TOM
WIM WHOM DOAY, THPOSBICHUS CBOMX IPHPOJHBIX CIIOCOOHOCTEH,
IIpeJHa3HAYeHUs KOHKPETHOTO YeJIOBEKAa HACKOJIBKO CJIO0XHBI, HACTOJIBKO U
BOJIHUTEJIBHBI JUI1 KaXJOTO YeJOBeKa, KOTOPBIH 3aTyMBIBACTCS O MLEJIX
CBOETO CYIIECTBOBAHUS.

B pabore co crymeHramMm — OyaymuMH IpodecCHOHAJaMH |
MIPOAOIDKATEISIMHA CBOETO poOJia - CIEAYeT 3aTParuBaTh pa3Hbe acMEeKTH MX
IpoQeCCHOHANBFHOTO M JIMYHOCTHOTO CTaHOBIICHUS M pa3BUTHs. IIpuMepsl
TOTrO, Kak NPOUCXOJWJIO  CTAaHOBJIEHHWE JIMYHOCTH M BBIOOp
IpoQeCCHOHANBHOTO U (MJIM) HAYYHOTO ITyTH, PEaM30BbIBAIACH CTPATETHS
JIMYHOCTHOTO Pa3BUTHS Y PA3HBIX YUEHBIX U IE€aroroB-MaTeMaTHKOB U KaK
NIPUMEHUTh JITaHHOE 3HaHWE B MOJrOTOBKE OyIymuX YyduTeseH,
paccMaTpUBalIUCh HAMU Ha Pa3HBIX YPOBHIAX [6, 7].
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Tak B pamkax Jlexkanbl Haykd Ha TNPOTSHKCHHH HECKOIBKUX JIET
MPOBOIATCS CEMHMHAphl, B paMKaX KOTOPBIX MBI pa3sroBapHBaeM O
JMYHOCTSX yYEHBIX-3eMIIIKOB («Kamykckas o0nacTe - Ky3HHIIA HayYHBIX
kagpoB»). B 2023 romy B pamkax [oma memarora W HacTaBHHKa OBLI
NpoBeNEH pErHOHaNbHBIM cemuHap «llegarorn-maTeMaTUKd B HCTOPUH
Poccum». B TekymeM y4eOHOM TOAYy HOaHHBIA ITPOCKT PACIIUPHI CBOU
TpaHuIBl 10 MaTeMaTHKOB Hareil crpanbl (MBeHT-cemuHap «[lmatoHsl u
Hestonsr 3emim Poccuiickoity). CTymeHTBI #3 JPYIHX PETHOHOB,
pacckaspiBani 00 M3BECTHBIX MaTeMaTHKaX, CBOMX 3eMJIsIKax U3 bpsiHCKOH,
Tyneckol, MockoBckoit u mpouux obnacreir. Hanbosee TporarenbHbIMU
SIBJISIFOTCSL COOOLIEHUsI 00 YYEHBIX C «OTPaHMYCHHBIMH BO3MOXKHOCTSIMHU
30pOBbs», HO HeorpanudeHHbIM MbinuieHueM (JI.C. Ilontpsrun; B.W.
3y00B u 1p.).

B pamkax T'oma cempm crymenTamu HWHCTHUTyTa menarormku OB
peanmzoBaH NpoekT «Cmima poxa». OH OBbUI HampaBieH Ha TO, YTOOBI
IIPOCIIEAUTH UCTOPUIO UIMEHHO CBOEH ceMbH. HIMBUAYaTbHBIM IPOILYKTOM
npoekTa cTajo ['eHeamorndeckoe JpeBO, KOTOPOE CTYAEHTHI (HOPMHUPOBAIIH
C MOMOIBI OJHOTO H3 HPOTPaMMHBIX HPOAYKTOB. KomIekTHBHBIM
MIPOAYKTOM IIPOEKTa CTAIM IOCTHI AJISl CTpaHULBl MIHCTUTYTa MeJaroruky u
CHO HMHcturyta nenaroruku BKoHTakTe, B KOTOPBIX CTYAEHTHI ACIHIINCH
HCTOPUAMHU U3 KM3HM CBOMX HpapoAuTesiell M PpasMBIIUIAIM O CBOEM
IIpEIHa3HAYECHUU.
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MY3EMHAS IEJATOT'MKA KAK CPEJCTBO BOCIIUTAHUSI
MJUIAJIIUX HIIKOJIBHUKOB

MUSEUM PEDAGOGY AS A MEANS OF EDUCATION
OF JUNIOR SCHOOL CHILDREN

AHHoTanus. B cratbe paccMaTpuBaercs posib My3€iiHON MeJaroruky B
00pa3oBaHMM M BOCIUTAHUM JETEH MIIaIIero IIKOJIBHOTO BO3pacTa.
ABTOpBI ~ TOAYEPKUBAIOT, YTO  B3aWMOAEHCTBHE C  MYy3eHHBIMHU
9KCIO3ULMUSIMH CHOCOOCTBYET YIiIyOJEHHOMY HM3Y4YEHHUIO TEM, Pa3BHTHIO
KPUTHUYECKOTO MbIIUIEHHS M 1eHHocTed. Oco0oe BHHUMaHUE YIessieTcs
(hOPMHPOBAHUIO TATPHOTUYECKOTO BOCIIUTAHUSL.

KnroueBble cioBa: My3elHas Iefaroruka, HavyajgbHas IIKOJA,
K.3. [InonkoBCcKui, MaTPHOTUIECKOE BOCIIUTAHUE, MBIIIUICHHE.

Abstract. The article examines the role of museum pedagogy in the
education and upbringing of children of primary school age. The authors
emphasize that interaction with museum exhibitions promotes in-depth
study of topics and the development of critical thinking and values.
Particular attention is paid to the formation of patriotic education.

Keywords: museum pedagogy, elementary school, K.E. Tsiolkovsky,
patriotic education, mind.
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My3eliHas mearoruka WrpaeT BaKHYIO POJb B OOpa3oBaHWH JAETeH,
crocoOCTBYs YIiTyOIeHHOMY W3YUSHHIO PAa3JIMYHBIX TeM U (OPMHPOBAHUIO
LieHHOCTel. BzauMopeiicTBue ¢ My3€MHBIMU 3KCHO3MLMSIMHU Pa3BUBAET
KPUTHYECKOE MBIIUICHUE U MAaTPHOTU3M Yy JETEH, Morpyxas UX B HCTOPHIO,
KyJNbTYypy, HAYKY U HICKYCCTBO 4epe3 peanbHble apTedaxtsr [1].

Ilenarornka My3es pa3BHBAcT y AeTeH HAaBBIKM HAOJIOJICHMS, aHAJIN3a,
cpaBHeHUs 1 00001eHus. [IpeObiBaHne B My3ee CTUMYIHPYET HX K IIOMCKY
OTBETOB, apryMEHTallMd BBIBOJAOB M (OPMHPOBAHUIO COOCTBEHHOI
MO3UIMH, CIOCOOCTBYSl ~ Pa3BUTHIO  KPUTHYECKOTO  MBIIUICHHS U
CaMOCTOSTEILHOTO MBIIILICHHS.

Jnst Miaqmmx IIKOJbHUKOB BAaXKHO B3aMMOJEHCTBHE C My3eHHOM
MeIaroruKoil, Tak KaK 3TO CIIOCOOCTBYET (hOPMUPOBAHHIO MUPOBO33PEHHS U
YyBCTBa NIPUHAUISKHOCTH K KyJIbType U cTpane. Ilocenienne Myses Takxke
pa3sBHBaeT OMOIMOHAIBHBI HWHTEIEKT, YBaXCHHE K KYyJIbTYpPHOMY
HacJIEJMIO U HHTEPEC K HAyYHBIM JTUCHUIUIMHAM.

Hampumep, 3HaKOMCTBO C JMYHOCTBIO BBIJAIOMIETOCS  YUCHOTO
Koncrantnna DnyapposBuda LlmonkoBckoro uepe3 My3eHHBIC SKCIIO3HINT
SBISIETCST HE TOJBKO BO3MOXKHOCTBIO IIOMYYHTh HOBBIC 3HAHMA, HO U
CTUMYJIOM Uil pa3BUTHUA TBOPYCCKOTO MbBINUJICHUA W CTPEMIICHUSA K
JOCTHXKCHUKO JIMYHBIX ueﬂeﬁ. I/ICTOpI/II/I N3 JXU3HU YYCHOT'O, €I0 Hay4YHbIC
OKCIICPUMEHTHI U 1/1306peTeH1/1;1 MOTYT CTaThb NOYYUTECIbHBIM IIPUMEPOM JJIA
MJIaAUX MKOJbHUKOB, MOTUBUPYSA HMX K aKTUBHOMY HM3YYCHUIO HAaYYHBIX
JUCIUTUTAH ¥ TIOUCKY HOBBIX OTKPBITHH [3].

Mys3eifHass nenaroruka, ONHMparouiascs Ha JIMYHOCT, KOHCTaHTHHA
[{nonkoBckoro, crocoOCTByeT (OPMHUPOBAHMIO HMHTEpeca K HayKe W
PasBUTHIO TBOPYECKOTO MBIIUICHHUS Cpeau jaeTeid. BloxHOBIEHHBIE
Ovorpadueii y4deHoro ydamuecs OYIZyT CTpPEMHUTHCS pPa3BUBaThb CBOHM
CrocoOHOCTH, HAaBBHIKM 00pa3oBaHUs W CaMOOTBEPKEHHOCTH [4]. D10
MIOJYEPKUBAET HEOOXOJMMOCTh MOCTOSHHOTO COBEPIICHCTBOBAHHA U
pa3BUTHA TOAXOJOB B MY3eHHOW Megaroruke Jjasi  oOOTalleHUS
00pa3zoBaTeIbHOrO Ipoliecca U BOCIHMTAHUSI HOBOTO TMOKOJIEHHUS TPaKIaH,
TOPAAMINXCS JOCTIKEHUSIMHU CBOEH cTpaHsl [2].

CoBpeMeHHbIE TEXHOJOTHU B MYy3€HHOH Ielaroruke JenarT o0ydeHHe
UHTEPECHBIM MW AOOCTYIIHBIM, BIOXHOBJISIA HOBOC IIOKOJICHHUC TpaKIaH.
PasButie  oTOrO  HampaBleHWsT B OOpa3OBaHWH  CIIOCOOCTBYET
(OPMUPOBAHUIO TAPMOHMYHOW JMYHOCTH, TOTOBOH K aKTHBHOW >KHU3HH B
oOrectse.

Jluteparypa
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WCTOPUSI TEOPETUYECKHAX UCCJIEJOBAHMIT
K.J. [MOJKOBCKOI'O B MOHOT'PA®HM IOKTOPA
BOEHHBIX HAVK, JETYNKA-KOCMOHABTA CCCP

BJIAJIMUMUPA BACIOTHHA «ITPOLJIOE, HACTOSIIIEE

W BYJIYIIEE ABUAIIUM 1 KOCMOHABTHKH» [1]

THE HISTORY OF K.E. TSIOLKOVSKY'S THEORETICAL
RESEARCH IN THE MONOGRAPH OF THE DOCTOR OF
MILITARY SCIENCES, SOVIET COSMONAUT
VLADIMIR VASIUTIN "THE PAST, PRESENT AND FUTURE
OF AVIATION AND COSMONAUTICS"

Annoranus. Bxinan K.3. [luonkosckoro B hopmupoBanne GpyHIaMeHTa
1 HalpaBJICHUH 3BOJIONMU Pa3BUTHS aBHAllMM M KOCMOHABTUKH. AHAIH3
noctmxennit  K.O. 1IMOAKOBCKOro, MNpEeANpUHSATHIA MPaKTUKOM U
TEOPETUKOM KOCMHYECKHX MCCIICAOBAHUM, JOKTOPOM BOEHHBIX Hayk,
npodeccopom, I'epoem Coerckoro Coro3a, JETYMKOM-KOCMOHABTOM
CCCP B.B. BactotunbiM. AKTyanbHOCTh Hacieaus LlnonkoBckoro.

KaioueBble ciioBa: MaTeMaTniecKkasi TEOpUs IOJIETa PaKeThl, THIIOTE3a
Iuonkosckoro, dopmyna I{uomkosckoro, B.B. Baciotun, uccienoBaHus
KocMoca.

Abstract. K.E. Tsiolkovsky's contribution to the formation of the
foundation and directions of the evolution of aviation and cosmonautics.
The analysis of K.E. Tsiolkovsky's achievements undertaken by V.V.
Vasyutin, a space research practitioner and theorist, Doctor of Military
Sciences, Professor, Hero of the Soviet Union, pilot-cosmonaut of the
USSR. The relevance of Tsiolkovsky's legacy.

Keywords: mathematical theory of rocket flight, Tsiolkovsky's
hypothesis, Tsiolkovsky's formula, V.V. Vasyutin, space exploration.

IIpakTHyeckue M TEOPETHYECKHE HCCIEIOBAHUS BOIPOCOB OCBOCHHS
KOCMUYECKOTO MPOCTpaHCTBa BIJIOTH A0 30-X rogoB 20 Beka BEIUCh Kak
MIpaBUIIO 3HTYy3HacTaMHu. OHAKO UMEHHO YacTHBIE PA0OTHI TAKUX PYCCKHUX
yuenbrx, kak K.M. Kubampumu, M.A. Memepckmii, D.A. I[lanzgep,
K.2. IlnonkoBcKkuil SBUINCH OCHOBOH TEOPHH M MPAKTUKHA COBPEMEHHBIX
KOCMHYECKHX TOJIETOB.

K.O. IlnuonkoBckui OTKPBUI ypaBHEHHE MNPSIMOJMHEHHOTO ABHXKEHHS
TOYKH MEPEMEHHON MacChl M TPOBEN CHUCTEMATUYECKUE HCCIEI0BAHUS
IPSIMOJIMHEWHBIX IBMKEeHUHM pakeT. OH ompenenu, Kakue BO3MOXKHOCTHU
3aKIoyaeT B cebe pEeakTHUBHBIN IPUHOUI CO3J@HMS MEXaHHYECKOTO
JBIDKEHUS, W PELIMJ HPOCTEHIIyH0 3a4ady O MNPsIMOIHMHEHHOM Tojere
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pakeTsl B YCIOBHSX OTCYTCTBHS CHII TSXKECTH W COTNPOTHBIICHUS BO3AyXa.
OH cocTaBui ¥ MOAPOOHO HCCIIEAOBAN YpaBHCHHE IBIDKCHUS PAKETHl IPH
ITOCTOSTHHOW CKOPOCTH YaCTHIl 0TOpOCa M MOIYIUI POPMYITY AJSl CKOPOCTH
pakeTsl, W3BECTHYIO TMOA HazBaHWeM Qopmynsl [lnomkoBckoro (wmu
OCHOBHOTO YPaBHEHUS PAKETHI).

HayuHo-TexHuueckuil aHanu3, npoBeleHHbIH L{MONKOBCKUM, MOKa3al,
YTO €UHCTBEHHBIM NPAKTHUECKU NMPUEMJIIEMBIM CPEICTBOM AJIS MOJIETOB B
3aaTMOC()EPHOM MPOCTPAHCTBE SIBISIETCS PaKeTa, MMOCKOJIbKY OHa o0anaer
3HAYUTEIBHBIM HAOOPOM MPEUMYIIECTB MEPE OCTATbHBIMHU.

[{ronkoBckui MOIPOOHO MCCIea0Ball KOCMUYECKUE TPACKTOPUH PAKET B
nosie TaroreHus 3emuu. OH AeTanbHO paccMoTpel noseTs! k JIyne, Mapcy
u Benepe u nan onucanus pU3NYECKUX SBICHUH B YCIOBHSIX HEBECOMOCTH.
Co3maHHas UM CTporasi MaTeMaTHIeCKas TEOPUST MHOTOCTYIICHYATHIX PaKeT
WA PaKeTHBIX MOE3[I0B — OCHOBA BCEX COBPEMEHHBIX PAKeT CO31aBaEMBIX B
Pa3IHYHBIX CTPAaHAX MHPA.

Pa6oTs! LIF0MKOBCKOTO aliK M IPAKTHIECKHUE YKa3aHUI KOHCTPYKTOpam
0 BBHIOOPY MPaBUIBHBIX W OPUTHHANBHBIX TEXHUYECKUX pemeHmid. OH
PEKOMEHAOBAN I U3MCHEHHUS HAIlpaBIICHHUSI CKOPOCTH IOJETa PaKeTHl B
0€3BO3/IyIIHOM  MPOCTPAHCTBE  NPUMEHHUTh  Ta30Bble  pyiH, JUIA
CTaOMJIM3alUKM  TIOJIOKECHUSI PAaKeThl OTHOCUTEIBHO IIGHTpA TSKECTH
UCIIONIb30BaTh T'MPOCKONMYECKUH dS(PQeKT ObICTPOro  BpaIlaOIIUXCs
MaxOBHKOB, a B KayecTBE KOMIIOHCHTOB TOIUIMBA XMIKUI KHCIOpPOJ U
KUAKUN BOJLOpPOA. B COBpEMEHHOM pAaKETOCTPOEHUM 3TU HUJAEHM HaALUIU
BceoOIIee MPU3HAHKUE M COXPAHSIOT CBOIO aKTYaIbHOCTb.

Momnorpadus «[Ipommioe, Hacrosmee W Oymymiee aBHAIMA |
KOoCcMOHaBTHKW», B 2002 rony HarpaxaenHas [Ipemueit um. A.B. CyBopoBa
AKkameMHd BOCHHBIX HayK, CTaja IICHHBIM OCMBICIICHHEM HacIleIus
L{1OMKOBCKOTO CKBO3b MPH3MY JIHYHOTO OIBITA JICTYMKA-KOCMOHABTa
Brnagunmupa BaciotmHa m ero OoraTblif HayYHBIH OIBIT HCCIIEIOBATEIIS.
VIMEHHO Ha TaKOM CTBHIKE B HCCIIEIOBAHUH «IIPOU30IILIA BBIPAOOTKA OOLIMX
MHOTOCTOPOHHHUX TPEACTaBICHUH, BBIXOAAIIMX 32 pPaMKH KOHKPETHOH
crienuanuzanum» [2, ¢. 2] B obracTu aBUAlMM U KOCMOHABTUKH. Takas
IIMPOTa TOAXOAOB IIO3BOJISIET KOCMOHAaBTHKE HE TOJBKO pa3IBUTATh
TpaHHUIBI KOCMOCA, HO U «OOJIbIIe 3HATh U BJIUATH Ha MPOIECCHI KU3HHU Ha
3emuex [3, c. 2].

Jluteparypa
1. Bacrotun B.B. [Ilpomumoe, Hacrosimee u Oyayliee aBUalUUd U
kocMoHaBTUKH. — M.: BBA um. FO.A. T'arapuna, 2001. — 224 c.
2. ITarocos K. TIpommunoe, HacTosmee u OyayIiee aBUAIIMA U KOCMOHABTUKH.
Ot3p1B Ha MoHorpaduio B.B. Bacioruna//Paiionnsie Bect. CrienBblInyck,
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HYMU3MATHUKA U PAJTEPUCTUKA
N3 COBPAHUA TOCYJAPCTBEHHOI'O MY3EA HCTOPUHU
KOCMOHABTUKHU UTMEHM K.2. IUOJKOBCKOI'O KAK
OTOBPAXKEHME )KM3HU U JEATEJBHOCTH YUEHOI'O

NUMISMATICS AND FALERISTICS FROM THE COLLECTION
OF THE TSIOLKOVSKY STATE MUSEUM OF HISTORY
OF COSMONAUTICS AS A REPRESENTATION OF THE LIFE
AND WORK OF THE SCIENTIST

AnHorauusi. ims Konctantuna 1{MONMKOBCKOTO, TPEIBOCXUTHBIIETO
CBOMMHM TPYJaMHU pa3BUTHE COBPEMEHHON KOCMHUYECKOM OTpaciiu, U3BECTHO
Bcemy mupy. B ['ocynapcTBeHHOM My3ee UCTOPUM KOCMOHAaBTHUKH HMEHH
K.9. LIMOJKOBCKOTO OTIOXKWIACH Ooraras KOJUICKIHS HYMH3MATUKUA U
(danepucTUKH,  TMOCBSIECHHAas  BEIHUKOMY  y4eHoMmy.  [lpemnmaraem
MTO3HAKOMUTBCS C PEIKUMU, HanOOJee IICHHBIMU YK3eMILIIpaMu coOOpaHusl.
OHM NOMOTYT NpPOCJIEIUTh OCHOBHBIE BEXH >KU3HU U TBOPUECKUU IyTh
YYEHOTO0.
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Abstract. The name of Konstantin Tsiolkovsky, who anticipated the
development of modern space industry with his works, is known all over the
world. The Tsiolkovsky State Museum of the History of Cosmonautics has
a rich collection of faleristics dedicated to the great scientist. We offer to get
acquainted with the rare, most valuable specimens of the collection. They
will help to trace the main milestones of life and the creative path of the
scientist.

KaioueBnle cioBa: ['ocynapcTBeHHBIH My3eil HCTOPUM KOCMOHABTHUKHU
nvenn K.D. IuonkoBckoro, >ku3Hp u TBOpuecTtBO K.DJ. IlnomkoBckoro,
HYMHU3MaTHKa, (hajJeprcThKa.

Keywords: The Tsiolkovsky State Museum of History of
Cosmonautics, life and works of K.E. Tsiolkovsky, numismatics, faleristics.

OmHOlt W3 OCTphIX NPOOJIEM, KOTOPBIE CTOSAT TEPER POCCHHCKUM
oOpa3zoBaHueM, SBISETCS IMpoOjeMa MOTHBAIMM OCO3HAHHOTO BBIOOpa
MOJIOAEXKBI0 Oymymmx mnpodeccuii, B TOM dUHCIE, CBA3aHHBIX C
HAayKOEMKHMH TEXHOJOTHSAMH, TIE€ HE IIOCIEAHIOI pOJIb HIPaeT
KOCMOHABTHKa. be3 3Toro HEBO3MOXXHO B JalbHEHIIEM o0OecrednTh
MHHOBALIMOHHBIM IYThb Pa3BUTUS POCCUHCKON 3KOHOMMKH, YTO B paMKax
COBPEMEHHOCTU BechbMa akTyanbHO. CTapTOBOW IJIOMIAKON IS peIleHHUs
pobJieM 00pa30BaHUS SIBIISETCS IIKOJIA, @ B TOMOIIb IIKOJIC — MY3€H ¢ ero
MHOTOYHCIICHHBIMU KOJUIEKIIUAMHU.

CoOpaHre HyMHU3MaTHKH U (alepucTHKH [ ocynapcTBEHHOTO My3es
ucropun KocMoHaBTHKH uMeHH K.O. Imonkosckoro ('MHUK um. K.3.
[[oNKOBCKOTO) ~ HACUUTHIBAET  OKOJIO 5  THICSY  TIPEJMETOB.
[pubmusurensHo, omHa TATas 4acth mocBsimeHa K.D. IlwomkoBckomy
(1857-1935). DOt0 HarpagHple, TaMsITHBIE U CYBCHHPHBIC MeEIally,
100WJIeliHbIE MOHETHI, NMAMSTHBIC IUIAKETHI, 3HAYKW W HarpyaHbIE 3HAKH,
HarpajHble >KETOHBI. YCIIOBHO KOJUIEKIMIO MOXKHO pa3JelIUTh Ha TPH
TeMaTtuieckux Osioka: Harpaasl K.O. IlnonkoBckoro; Harpaasl umenn K.O.
[{nonkoBCcKOro; MpeAMeThl KOJUIEKIMH, CBs3aHHbIE ¢ uMeHeM K.O.
InonkoBckoro.

Haczpaowt K.3. I[uonkosckozo.

3a MHOrOoseTHMH 00pasmoBRI Tpya B cTeHax Kamyxkckoro
emapxuanbHOro sxeHckoro yuwmwmmma K.O. IlmonkoBckuit ObUT ymocToeH
BbICOKUX Harpaj Poccuiickoli mmnepuu ot cBsmeHHoro CuHoma: 6 Mas
1906 r. on nomyuun opaen Cssatoro Cranucnasa 3-if cteneny, B 1911 r. —
Harpaay Oosee BBICOKOTO craTyca — opseH CBaroit AHHBI 3-if crenenu. Oba
HarpajHbIX 3HaKa BBINOJHEHB B BHJE KpecTa (30JI0TO, SIMaib, POCHHCH I10
smamu). OpaeHa He coxpanuinuck. B MUK umeroTcst pemnuku Harpan
Y4EHOTO (MEeTaJll, ITaMITOBKA).
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B cBs3u ¢ 75-netuem, «pHHUMAas BO BHUMaHHE OCOOBIE 3aCIIyTH... B
o0acTu M300pEeTEeHNH, NMEIOLINX OTPOMHOE 3HAUCHUE I SKOHOMHUYECKOH
Momu u o6opoHsl Coroza CCP», ydeHbIii OBUT IpeACTaBICH K OpPIACHY
TpymoBoro Kpacrmoro 3mamenn Coro3a CCP. Opaer co mTH(PTOBBIM
KpEIUICHHEM ¢ M300pakeHNEM Pa3BEBAIONIETOCS] KPACHOTO 3HAMEHH, cepra
nu  Moiota  Obur  yupexnaeH — IloctanoBimenmem  lleHTpampHOTO
ucnonuutenbHoro komutera (LIMK) m CoBera HapogHBIX KOMHCCApOB
CCCP ot 7 cenrsops 1928 r. (OKCHIUPOBAHHBIN METAJLI, TI030JI0TA, IMAJIb).
Harpaxnenue cocrosnoch 27 HostOpst 1932 r. Ha 3acenanuu Ilpesunuyma
MUK CCCP. Opaen yrepsH B roasl Benukoit OteuecTBeHHON BOWHHBEL B
I'MUK unmeercs mynsik. Bzamen yrpauennomy 22 cenrtsiops 1962 r. [lom-
myseit  K.O. [luonkoBckoro monaydyusa UACHTUYHBIA opaeH TpymoBoro
Kpacaoro 3namenn Coroza CCP Ne 180 Gonee mo3msHero oOpasma c
opaeHckoil kamkkoi. Harpana xpanurcs 8 TMUK.

16 mas 1952 r., nocMepTHO, ele 10 3amycka [lepBoro UCKycCTBEHHOTO
CITyTHHUKA 3eMIIHd, 3a paboThl B obmactu actpoHaBTHKH K.O. [{nonkoBckomy
Obuta mpucyxaeHa [naBHas npemus mo aspoHaBTHke Ppanmuu. O6 3TOM
CBUJICTENBCTBYIOT IiepenaHHble B JloM-My3el ydeHoro ceprudukar u
HarpyaHblit 3Hak Kity6a asponaBTuky, yupexxaenusiii B Copoonte B 1897 r.
3HaK, BBINOJHEHHBI B BHAE SKOPA C KPBUIBSIMH, CHMBOJIM3HPYET
BO3/1yXOIulaBaHue. PapureTHslii skcrioHar u3 6ponssl xpanutcs B ' MUK.

IToMHMO BBICOKHX TOCYJApCTBEHHBIX Harpaj 3a 3aciyTd Ha IOIpHIIEe
oOpaszoBanus u Hayku, B 1920-¢ — 1930-¢ rr., Koraa OBICTPBIMH TEMIIAMU
pa3BHBAIACh aBHALMS, CO3/1aBANINCh JICTHO-TUIAHEPHBIE IIKOJIbI, aBUAKITy OBl
1 aBUayroJky, L{okoBCckHil OBUT yJOCTOEH HECKOIBKUX 3HAKOB OTIIMYHSI.

Tax, 15 urons 1924 r. B Karyxckom Kiry0e jKeIe3HOIOPOKHUKOB IMEHH
A.A. AuzpeeBa Ha OTKPBITUM aBHAIIMOHHOTO YTOJIKa, KOTOPOMY OBLIO
npucBoeHo uMst K.O. [{nomkoBcKoro, yaeHOMY BpYUYHIIN WICHCKHUHA OWIIET U
HarpynHbli 3Hak OOmecTBa apyseit Bo3aymHoro (hioTa, BEIIONHEHHBIH B
BHJIC aBHABUHTA C KPBUIbSIMH. HarpynHbll 3HaK, Kak M YJICHCKUH OwWier,
xpanurcs B TMUK.

23 sguBaps 1927 r. B crpaHe Obuto co3maHo OOIIECTBO COACHCTBUS
000pOHE, aBHAIIMOHHOMY W XHMHYECKOMY CTpOHTENbCTBY (OcoaBHaxum
CCCP), xoTtopoe ydpeawsio HarpyaHbld 3HAK «AKTHBUCT OcoaBHaxum
CCCP». B meHTpe 3HaKa KpecT-HAKPECT HM300pa)KEHBI IPEBKO 3HAMEHH,
BUHTOBKAa U JIONACTU aBHAllMOHHOro BHMHTA. [lo Bcel BMAMMOCTH, 3HaK
aktuBHcTa 27 HOs0ps 1932 r. B MockBe, B ICHb HAarpaJICHUS OPICHOM
TpynoBoro Kpacnoro 3namenun K.O. LlnoikoBckoMy Bpy4yWsl 4WieH
Ipesumnyma  Ilentpansaoro Cosera (IIC) OcoaBuaxum CCCP
@.H. Uipna. Ha coBMecTHOM MX ()OTOCHHMKE, CIETaHHOM B 3TOT J€Hb, a
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TaKke Ha OTICIIBHOM CHHMKE [OOWMJIsipa, Ha JIAIKaHE NMUIXKAKa YIEHOTO
MOYKHO BU/IETh OP/ICH U HAarpyIHBIN 3HAK.

Bricmeit Harpagoit OcoaBumaxum CCCP ObT MOYETHBIM HarpymHBINA
3HaK «3a aKkTHUBHYIO 000poHHYyIO pabdory». [lo mammmatmee ©.H. Unpnna
STHM 3HaKOM pemreHo Opmio Harpaguth K.O. IlnomkoBckoro Ha
obwvenmHeHHOM 3acemannu [Ipesunamyma L[C Coro3a Ocoasmaxum CCCP u
PCOCP 7 centsiops 1935 r. «3a BBIIaromiyecss 3aciyrd B Jele
JIMPHKa0JIECTPOCHUS, 32 pa3pabOTKy TEOPUH PEaKTUBHOTO IBMDKEHUS, 3a
aKTHBHYI0  Hay4yHyro  pabotry B  OOmectBe,  CBSI3aHHYIO  C
000pOHOCIIOCOOHOCTBIO CTpaHbl». Ha 3Hake, BBINOJHEHHOM B QopMme
poMmba, M300pakeHbl KpacHas 3Be3Ja, Cepln M MOJIOT. 3HaK ObUI Bpy4eH
[uonkoBckomy MbUHBIM B OOJBHUYHOM MajiaTe HE3aM0Jro 10 cMepTH, 14
ceHta0psa 1935 r.

Ob6a nmarpymasix 3Haka OcoaBmaxum CCCP He coxpanmimmch. Kak u
OpZAEH, BO BpeMs IOXOPOHHOH NPOLECCHH 3HAaK akTHBHUCTa OCOaBHAXHM
ObUT Ha TNHIKAKE YYEHOTO, O YEM CBHICTEIBCTBYIOT COXpPAaHMBIINECS
¢dorocaumku. Cpazy mocie MOXOPOH HOYBIO 0 TPHKa3y OPraHOB BIACTH
BOCHHBIMH KaJIy’KCKOTO TapHU30HA MOTMJIA YIE€HOTO OblIa BCKPBITA, OPJICH
n3bAT. Harpyanslii 3Hak u3biT He Obul. VneHTHYHBIN 3HAaK «3a aKTHBHYIO
oboponnyo padotry» MUK npuobpen mosxe.

Haczpaowt umenu K.D. I{uoaxoeckozo.

Harpanusie menanu uMenu K.O. IIHMONKOBCKOTO CBUAETENHCTBYIOT O
MHPOBOM TIPU3HAHWU 3acIyT y4eHOro. Bricmast Harpaga — 3010Tas MeIaib
nmvmern K.3. IlmomkoBckoro «3a Belmarommecs paboTel B o0lacTu
MEXIDTAHETHBIX COOOIICHUIT», yupexkneHHas Axamemueld Hayk CCCP B
1954 r. Ha aBepce mpoduisHBI mopTpeT ydeHoro. Hadano npucyxueHus —
1957 r. B cobpanmn I'MUK xomms (O6poH3a, mosonora, juthe). Kak
mpeaMeT 0oco0OH IEHHOCTH, MeAajdh BXOAWUT B COCTaB KOJUICKIIUH U3
nparmetania. Takke WMeeTcs HarpaaHas Mefanb Ha kojogake «K.O.
HuonkoBckuity dDenepannu kocmMoHaBTHKH CCCP (ToMmak, mraMmoBKa,
MyapoBas JICHTa) ¢ MOPTpeToM ydeHoro (MOCKOBCKHIT MOHETHBIN JBOD, 10
1990 1.).

Ilpeomemul konnekyuu, ceazaunvte ¢ umenem K.J. I{uonxoeckozo.

D10 nmpeameTsl, mocesmeHabie K.O. [[Mo1KkoBCKOMY, ¢ H300pakeHUSIMH
Koucrantuna Opnyapaosuua. Kak mnpaBuigo, OHU CBHIETENBCTBYIOT O
COXpaHEHHUH MaMSTH BEJIUKOTO YUEHOTO.

B wumcine o0co00 IEHHBIX NPEAMETOB MEAaIbepHOrO HCKYCCTBa
OpoH30Bas Meaaib «['eHnaIbHBIA pycckuit nu3o0peraTens
K.2. HuonkoBckuity, nocesmenHas 100-1eTuio co IHS pOXKIECHUS YIEHOrO
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(CCCP, 1957 r.). Ha aBepce mopTpet, Ha peBepce Ha (hOHE CTapTyIomel ¢
3emimn pakeTs! nuraTa L{nonkoBckoro: «S1 Bepro, YTO MHOTHE U3 Bac OyIayT
CBUJCTEISIMH IIEPBOTO  33aTMOC(EPHOTO IYTEMIECTBUSM». 37ECh  XKE
oponzoBas memanb «K.O. L{uonmkoBckmid. 125 meT co mHSA poXIOeHHSA», Ha
KOTOpO# mpoxyOnupoBaH mopTper ydeHoro c 3omoroir Memamu (CCCP,
1982 r.).

Beimyck roOWneiHBIX, MaMATHBIX MeAaled CBsi3aH C FOOMJICHHBIMU
nataMy [{MOJKOBCKOTO, 3HaMEHATENbHBIMUA COOBITHSAMHE, KAaCAOIUMUCS
BBIXO/Ia B CBET TPYAOB YYEHOT'O, OTKPBITUSI MY3€EeB U YUEOHBIX 3aBEICHUM
ero MMeHu. B kauecTBe mpuMepa MOXHO Ha3BaTb MeJajlb B 4ecTb 125-
getus co gHS poxaeHus K.O. IIMONKOBCKOTo ¢ MOPTPETOM YUEHOTo
(Mockga, 1982 r.). Ota Menans (TOMIaK, ITaAMIIOBKA) B3sTa 32 OCHOBY IIPH
pa3paboTke IU3alH-IPOEKTa MpUTIacCUTEIbHOr0 Omrera HayuHbIX uTeHUH,
MOCBSIICHHBIX pa3pab0TKe HAydHOrO Hacieous W PasBUTHIO UACH
K.2. InonkoBckoro, KoTopele exxeroqHo npoxoasat B Kamxyre ¢ 1966 r. Eme
nmpuMep — fobmieitHas Menanb «OCHOBOIOJIOKHHUK pakeToanHamuku K.O.
[nonkoBckuil», BBIMIYCK KOTOpoHl mnpuypoueH K 120-nmeturo co AHA
poxnmenus K.O. uonkxoeckoro (MockBa, 1977 r.). Ha aBepce moptper
y4eHoro, Ha peBepce uzoopaxenne I MUK u paketbi-Hocurenst «BocTok»
Ha CTapTOBO# IUIOIIAAKEe y My3es. Matepuan — Tommak. 3aderas BOepen,
OTMETHM, HOTPYIHBIN MOPTPET C ATON MeJanu NpoAyOIUpOBaH Ha 3HAUKE,
TaKXKe MMOCBSIIEHHOM NaMATHOH fnate 120-netus.

IMamsatHas Memans «OCHOBOIOJOXHUK TEOPETHYECKONH KOCMOHABTHKH
K.2. Huonkosckuit (1857-1935)» BeimymeHa k 40-IeTHIO CMEPTH YIEHOTO
(Mockga, 1975 r1.). Matepuan — tommnak. [lamaTHas Meqais ¢ TOTPYIHBIM
noprperoM IlnonkoBckoro u3 cepum «IIMoOHEpHl pakeTHONW TEXHUKH M
KOCMOHABTHKI) BBITIOJIHEHA B IBYX BAPHAHTaX — M3 TOMITaKa U MEJIbXHOPa
(Mockga, 2008 1.). [TamsiTHas Meqane U3 aMFOMIHES BBITyIIeHa K 40-1eTHI0
MOCKOBCKOTO aBHAIlMOHHO-TEXHOJIOTMYECKOT0 HHCTUTYTa HMeHH K.O.
Huonkosckoro (MockBa, 1973 r.). Ha aBepce mopTpeT y4eHOTro U pakeTa-
HOcUTENb «BOoCTOK.

IOGuneiitnple Menanu ¢ M300paKEHHEM My3eeB MOCBSIIEHB! 10-1eTHio
IIepBOTO B MUpe My3est kocmoca (MockBa, 1977 1.), 50-netuto [loma-my3ses
K.9. [unonkosckoro (MockBa, 1986 r.). FOOuneiinas menmans «50 ner
Kocmmueckoit spe» BeimynieHa Pockocmocom B 2007 T. B yecTh 3amycka
MIEPBOT0 B MHUPE MCKYCCTBEHHOI'O CIYTHHMKAa 3€MIIM (TOMIAK, IITaMIIOBKA).
Ha aBepce mopTpersl OCHOBOIONOXXKHUKOB  KOCMOHaBTHKM  K.O.
Huonkosckoro u C.II. Koponesa.

Henb3st He ynoMsaHyTh 1Be MeJanu, NOCBslIeHHbIE 150-1eTHIO CO qHS
poxnennss K.3. IlmonkoBckoro. Ha onHoii w3 Hux B oOpamiieHHH
CTHJIM30BaHHON JIaBPOBOI BETBHM MOXKHO BHAETH (POTOMOPTPET YUCHOTO
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1934 r. paborer H.A. MoaiikuHa, BBITIOJHEHHBIH Ha 3Majld B IIBETE
(Poccms, 2007 1.). 3nech e nzobpaxkenne I MUK. Menans Bnepssie OblIa
mpencrasieHa Ha BeicTaBke B 2023 1. J[pyras memans, ¢ mopTperoM aHpac,
BeimymeHa 1o 3akasy MUK (Kamyra, 2007 r.). Menans mpe3eHTabenpHO
CMOTPUTCS] HA CYBEHUPHOM CTOMKE.

Cpenn CyBEHHMpHBIX MeEZalei C TOPTPETOM YUCHOro Memanb «Jlom-
My3zeit K.O. IluomkoBckoro», BBITYCK KOTOpOH mpuypodeH k 30-ieruto
Mmy3est (Jlenunrpan, 1966 r.), Mmenans, nocssnieHHas oTkpeituio [ MUK uwm.
K.9. Huonkosckoro (JIenunrpan, 1967 r.).

Hapsiny ¢ mMenansimMu B coOpaHMU Tpe/ICTaBICHBl I00MICHHBIE MOHETHI:
HOMHUHAIOM | pyOsb CO CKYJNBNTYpHBIM mnoptperoM l[uonkoBckoro mon
crenoit Ha BJIHX B Mockse (CCCP, 1987 r.); HOMuHaiOM 2 pyOis
(cepebpo), BEITYCK KOTOpO# mocBsimieH 150-ieTuio co ITHS POXKACHUS
Huonkxosckoro (Poccus, 2007 r.); Homunamom 3 pyons (Poccus, 2021 t.).
Bcero B Poccun BbimyilieHO OKoJO 50 MOHET C CIOXKETAMH, UMEIOIIKUMHU
OTHOIIEHHE K KOCMHYECKOH TeMaTHKe. BbImyck pyOneBol MOHETHI
nocssimieH 130-neturo co naHA poxaeHus LlmonkoBckoro. OTO mepBoe
n3obpaxxenne [{MOJTKOBCKOrO Ha OTEYECTBEHHBIX JeHbrax. Tupax 4
MUJUTHOHA 3K3eMIULIpOB. MaTepuan — MenbXxuop. Beimyck TpexpyOieBoit
cepebpsiHoit MoHeThl cepun «Kocmocy mpuypodeH kK 165-metuto co aHA
poxnaenus: Ilumonkosckoro. Tupax 3 TeicsuM sKk3eMIusipoB. Ha MoHere
noptper L{nonKOBCKOTrO, 4YepTeXW M pacueThl ydeHoro. s co3maHus
9CKU3a 3TOW MOHETH! XyJIOKHHK-Menansep Omnpra Illlenens ucrois3oBaia
Matepuansl [ MUK. Kak apT-00BbeKT, 00beMHasi BU3yalH3alus MaMsTHON
moHeTsl banka Poccun «Ctpemnenue k 3Bezgam. K.O. LuonkoBckuii»
ycTaHoBJieHa y rinaBHoro Bxoaa 'MUK.

Cpenn KOJUICKIIMOHHBIX HPEAMETOB HAarpyAHbI 3HaK «3a aKTHBHYIO
pabory mo mpomaranae wuaei K.O. I[HONKOBCKOTO W KOCMOHaBTHUKHNY,
yupexaennbii MUK, kortopeiii npunamnexan B.C. 3otoBy, ydueHomMy
cexperapro Jloma-myszes K.O. IlmonkxoBckoro. Ha kxomomke w3 meramia
n3o0pakeHne Mys3esi, Ha aBepce nmoptpet yuenoro (Mocksa, 1973 r.). Onna
13 Mejaliell ¢ TOPTPETOM YUEHOTO BBIMYIIEHA B MaMSTh O FOOUIeHHBIX XX
Urennsax K.9. Iluonkosckoro (Mocksa, 1985 1.).

B cobpanmn I'MUK OGonbiias KOJJIEKIUS 3HAYKOB, IOCBSIIICHHBIX
Hayunpim  urenusm  K.D. IluwonkoBckoro. IlpenMymiecTBEHHO OHHU
BBINIOJTHEHBI B BU/I€ PACKPBITOH KHUTU C IOPTPETaMHU YYEHOTO U (hOpMyIIoit
Huonkosckoro. Ilo-BuauMomy, HpUMEpOM IOCIYKHI CaMblil HepBbId
3Ha4YOK B (hopme KHUIH, nocBsimeHHBIH 100-metnio mxonsl uMenn K.O.
[Mnonkosckoro (Kamyra, 1970 r.). Peusp nper o ObIBIIeM enapXuaabHOM
yUWIIHIIE, TJ€ yYeHbIH Npenoaasan B TeueHue 19 ner.
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Muoro 3nHaukoB mnocBsamieno I'MHUK wum. K.3. IlmoakosBckoro,
TOPKECTBEHHOE OTKPHITHE KOTOPOTO cocTosiock 3 okTsaops 1967 r. Ilo
3HAYKaM MOXKHO IIPOCIEIUTH pPa3BHTHE My3ed. Tak, cHadaga Ha HHUX
n300pakancs TOIBKO My3eH, 3aTeM, C YCTaHOBKOH B 1973 T. Ha OTKpBITOI
SKCIIO3ULIMOHHON IUIOHIaIKe pakeTbl-HocuTenss «BocTok», Myseld ¢
pakeToii. A mocne HarpaxnmeHus My3es B 1977 r. opmernom TpymoBoro
Kpacnoro 3namenu, yxe ¢ opaeHoM. Opjaen obpasua 1977 1. u opaeHckas
kHkKa xpaHarcs B I'MHUK. Harpaxnenue Mys3es  BBICOKOH
IIPaBUTEJILCTBEHHOM Harpasoil — BO MHOIOM 3aciyra €ro COTpPYJHHKOB,
KoTOpble B TedeHue 10 JieT mpomaraHAMpOBalIM HaydHbIe TPYJbI
I[nOnKOBCKOrO, MAOCTHXKEHHS OTEUECTBEHHONM KOCMOHABTUKM. 3HAYKU
Pa3HbIX BUIOB C U300pakeHHEM My3esl IpeJHa3HaueHbI JUIsl COTPYAHUKOB.

Hapsimy ¢ MemamaMum ¥ 3HAa9KaMH B KOJUICKLMH IIPEICTaBIICHBI
JIBYCTODOHHHME CYBEHHpHBIE IUIaKeThl ¢ mopTperamn KoHcTaHTHHA
OnyapnoBuda w maMsATHHKaMu gocronpuMedarensHoctd Kamyru (CCCP,
1983 r.). Cpemn wm3o0paxenuit Jlom-my3seit ydenoro, 3manue MUK,
pakera-HOCHUTENb «BOCTOK».

Ho Gomnbme Bcero maMsATHUKOB JOCTONPHMEUYATEIbHOCTH, CBI3aHHBIX C
nMeHeM L[M0IKOBCKOT0, MOKHO BUIETh Ha TaKUX CYBEHHMpaX, KaK 3HAUKH.
3mecsr M cTeda Ha MOTWJIE Y4eHOro, ' MoHyMeHT B CkBepe Mupa, U
namatHuk 600-netuss Kamyru. Tema 600-nmetust oroOpakeHa B cepuu
3HAYKOB, TJIe HECKOJIbKO BUIIOB MOcBsiieHo [[nonkoBckomy. KO6uneii 600-
JIeTHA 3aledyaTiieH Ha CyBEHHPHOM MeNalH CO CKYJIBNTYpHBIM MOPTPETOM
yuenoro B Ckeepe mupa (CCCP, 1971 1.).

EcTp 3Haukm, BBINIYCK KOTOPBIX IIPHUYpPOYEH K IOOMJICHHBIM Jaram
KoHncrantuna DayaprnoBuya, HalpuMep, 3Ha40K, OCBAIIEHHBIN 125-1eTuto
CO OHS POXJAEHWs ydeHoro. TemMaTHueckH M BH3yaJbHO OH CBSI3aH C
OpOH30BOW MeHajbi0, MOCBAIMICHHOH |25-IEeTHIO YYEHOTO: MOPTPETH Ha
MeJIJIN ¥ 3HAYKE WACHTUYHBI.

Bremmyck MHorumx 3HaukoB cBsizaH ¢ Kamyroil. llmonkoBckuit
npocnaBun Kamyry. O6 3TOM CBHIIETENBCTBYIOT pa3zHOOOpasHbIE 3HAYKU
IoJ eAWHBIM Ha3BaHMeM — «Kamyra kocMuYeckas», a Taioke 3HAYKU
«Kamyra — konp0ens kocMoOHaBTHKWY, «Kamyra — ropon TBopuectBa K.O.
[uonkoBckoro». IloaTomy He ciydaitHo B 2021 . Ha OTKpBITOH
skcro3unimoHHon Ttuomanake MUK yctaHoBieH apT-oO0BEKT B BHUJE
menamm  «Kamyra  kocMmudeckas» ¢ HM300paKeHHEM  IaMSTHHUKOB
JOCTONPHUMEYATEIbHOCTH, CBA3aHHBIX ¢ UMeHeM [{nonkoBckoro.

3HaYKM  pPAcCKa3bplBAlOT O  HAyyHOM  TBOPUYECTBE  YYEHOIO:
«OCHOBONOJNIOXKHUK COBpeMeHHOU pakeToguHamuku K.O. I{unonxoBckuii»
(MockBa, 1977 r1.); «K.O. IIHOTKOBCKHII —  OCHOBOIIOJIOKHHUK
kocMoHaBTHKM» (Poccms, 1992 r.). OnuH M3 HUX NOCBSIIEH 75-JIETHIO
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BBIXOZIa B CBET OCHOBoOMoJararomero Tpyaa L{umonkosckoro «MccnenoBanue
MHPOBBIX IIPOCTPAHCTB PeaKTUBHBIMU npubopamm» (Mocksa, 1978 1.).

3HAaUYKNM CBHIETEIBCTBYIOT 00 YBIICUEHHAX ydeHOro. Tak, Ha 3HAUKe
«K.D. ImonxoBckmit B Kamyre» ydeHsld n300pakeH Ha BEJIOCHIICIE
(MoCKOBCKHI 3aBOJl CIIOPTHUBHBIX CYBEHHPOB M 3HaKkoB, 1992 r1.).
Benocunen KoncrantuH Onyapmosud npuobpen B 1902 1. m He
paccraBaicsi ¢ HUIM JI0 CaMOro KoHIa. BenocunenHsie mporyiaku oboxail,
OHHU cnoco0cTBOBaNIN OTABIXY TSt yma " HPUSTHOMY
BpeMsipenpoBoxeHnto. K Tomy ke, pusnueckast Harpy3ka Obliia yueHOMY
Ha I0JIB3Y.

Onnaxxnel KoHcranTMH DnyapaoBUY yBIEKCS MOTOLMKIOM, HO [0
MIepBOH TTOJIOMKH, KOTJJa MOTOLIMKII MPUIIIOCH TaluTh Ha cebe. K Tomy xe,
YIpaBJICHNE CEPHhE3HOW TEXHWKOM OTBIEKAJIO OT pa3IyMHH BO BpeMs
MIPOTYJKH, MEIIajo JIo0oBaThCsl MpHUpoxoid B okpecTHOcTsAX Kamyrn. 1
XOTS C MOTOLMKJIOM YY€HBIH OBICTPO paccTaicsi, CTOJIb HHTEPECHBIH
ouorpaduyeckmii (akT HATONTO COXPAHWICA BO MHOTOM Onaromaps
Kaly>kaHaM, kotopble B 1960-e — 1990-e rr. exeroniHo NpoOBOAMIU MOJ
Kamyroii copeBHOBaHMS 1O MoTocmopry — MoTokpocc mamsTH
K.9. Huonxosckoro. IlepBoiit MoTOKpocc cocTosicss B 1965 1. — panbiie,
yeM IlepBeie Hayunsle uteHus K.3. [{uonkosckoro. B 'MUK oTnoxunacsk
OoJibIliasi KOJUIGKLMSI JKETOHOB YYacTHHKOB M IOOEQUTENIell MOTOKpocca
pasHbIx JieT. PazHooOpasue XynoxkecTBEHHOro 0(OpMIICHHST OpaXaeT, HO
Be3Zie M300pa)keH MOTOLMKIKCT. [IpenMyliecTBeHHO, HArpyAHble 3HAKH
BBITTOJTHEHBI Ha KOJIO/IKE, MHOTO 3HAaKOB C MyapoBoH JeHTol. U Ha kakaom
— moprtper yueHoro. Cerogns B Kamyre MOXHO BHUIETh NaMSITHHK

]_[I/IOJ'IKOBCKOMy-BeJ'IOCI/IHe,I[I/ICTy. ITamsaTHUK HI/IOHKOBCKOMY-
MOTOULHUKIIUCTY, BO3BMOXKHO, CIIC BIIEPCAU.
BCG, 4Y4TO CBA3aHO C KOCMOCOM, JJIA Poccum  — TpaI[I/I].[I/IOHHHﬁ

MIPUOPHUTET HAIMOHANBHONH TOpAoCTH. OCHOBOIIOJIOXHUK TEOPETHYECKOH
kocMoHaBTHKH K.3. I[MOJTKOBCKHM OTKPBLT TPaHIUO3HBIE MEPCHEKTHBHI
HAy4YHO-TEXHUYIECKOTO U COLMAIEHO-9KOHOMHYECKOTO pa3BUTHSA
LIUBIWIN3AINN 3eMJISIH. B ero uects Ha3BaHbl kpaTep Ha JlyHe m mamas
mwtaHeTa CONMHEYHOM CHCTEMBI, a’3poropT, ropo U ynunsl. Ero uMsa HocsaT
My3€H, Hay4YHbIE YUPEKIACHUS M OpraHH3alliH, yueOHbIe 3aBeleHHA. Emy
MIOCBAIICHBI HaydHBIE (HOPYMBI M CIOPTHBHBIE cocTs3aHus. [lamsate o
BBIJAIOIIEMCS. yYEHOM YBEKOBEYEHAa B MpeAMeTax HyMH3MAaTUKU U
¢anepuctuxy. YHukanbHoe coopanne [ MUK — romy noarsepskieHue.
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Abstract. The article discusses the training of future designers in school
Quantoriums using integration technology in education. Ideas by K.E.
Tsiolkovsky “What type of school is desirable?” are compared with the
implementation of the federal project “Modern School” and the national
project “Education”. Ethics and reflection of the humanistic features of
Tsiolkovsky’s pedagogy are touched upon.

Keywords: school Quantorium, modern school, designer profession,
integration technologies in education, freedom of choice.

CoBpemeHHOE 0011eCcTBO HYyXJ1aeTcs B MOJIFOTOBKE
KBaJTU(UIIMPOBAHHBIX CICIMATINCTOB, KOHKYPCHTOCIIOCOOHBIX Ha PBIHKE
TpyJa, TOTOBBIX K  IIOCTOSHHOMY  MNPO(ECCHOHATIBHOMY  POCTY,
OTBETCTBCHHOMY BEIOOpY u CaMOCOBEPIICHCTBOBAHHIO.
[IpodeccronanbHBII BBIOOP OTHOCHUTCA K KAaTETOPHH SK3UCTEHIIMATHHOTO
mopsiaka.  Bompockl  (popMHpOBaHWS ~ TOTOBHOCTH  MOJPACTAOIIETO
MTOKOJICHHSI K OTBETCTBEHHOMY CaMOCTOSITEIIPHOMY BBIOOPY ITOTHHUMAIOT B
cBoux uccienoBanmsx M.U. Poxkos, T.B. Mamaposa, JI.B. Baitboponosa,
W.B. lBanoBa u npyrue ydensie [8]. Ocoboe BHIMaHIE CETOIHS yACIICTCI
PAaCCMOTPEHHIO BO3MOXKHOCTEH JOTIOTHUTEILHOTO 00pa30BaHus B PCHICHUU
3amay npodopueHtanuu [1; 2; 8].

CeromHsi cpeu MHOTHX CIHeUUaJbHOCTEH oco0oe MecTO 3aHMMaeT
npodeccus ausaiiHepa. OTO 00YyCIaBIMBACTCS CICIHAIBHBIM 3aKa30M
oOliecTBa Ha MPOM3BOACTBO BBICOKOXYJIOKECTBEHHON IPOMBIIIICHHOI
MPOAYKITUH, YTO JENIACT aKTYaIbHOHW MPOoOIIeMy TTOATOTOBKH TU3AHEPCKIX
KaJpoB ¢ CQOPMHPOBAHHBIMH JHYHOCTHBIMH W TPO(ecCHOHATEHBIMU
KavecTBamu [6, c. 232].

IoxroroBka Oyaymux AW3aHEPOB ceHYac MOCTYIHA, HAYHWHAs CO
IIKOJBHOM CKaMmbH. B memax oOecriedeHus peainm3anud  (eaepaabHOTo
mpoekTa «CoBpeMeHHas [IKOJIa» HAIlMOHAIBHOTO mpoekta «O0pa3oBaHUe)
Ha  0a3e  oOmieoOpa3oBaTeNbHBIX  OpraHU3allMid  CO3MalTCA U
(YHKIIMOHUPYIOT IETCKUE TeXHOMAPKH «KBaHTOpHYyMY.

OHnHu HampaBJeHbl Ha pEUICHUE CISNYIONINX 3aa4:

— CO3/IaHHE YCIIOBH JIJIsl paCUIMPEHUS COJIEpIKAHUS OOIIETO 00pa30BaHus;
— pa3BUTHE y OOYYAIOIIMXCS COBPEMEHHBIX KOMIIETCHIIMH M HABBIKOB, B
TOM YHCJI€ €CTeCTBEHHO-HAy4YHOH, MaTeMaTH4eCKoW, HH(POPMAIMOHHOM,
TEXHOJIOTHYECKOW  TPaMOTHOCTH, (OPMHUPOBAaHHE KPUTHYCCKOTO U
KpEaTUBHOT'O MBIILICHUS;

— IPaKTHYECKYID OTpPabOTKYy MaTepuaia Mo y4eOHBIM MpeaMeTaM
«Duszukay, «Xumus», «buonorusy, peanu3anuo BHEYPOUYHOH
JESITEIPHOCTH ¥ JIOTIOJIHUTEIBHBIX 00IIe00pa30BaTebHBIX MPOrpaMM C
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IIOMOIIBI0  NMPHOOpEeTaeMoro  0OOpYHOBaHHSA, CpPEACTB OOYyYEeHHS U
BOCTTUTAHUSA [7].

Bo MHOTOM mIKONTEHBIE KBAHTOPHUYMBI COOTBETCTBYIOT NPEICTABICHISIM
00 wupeanmpHOM mikonme KoncrantmHa OpyapnoBuda [{monkxoBckoro:
«['maBHBIM OCHOBaHWEM [OJDKHA OBITH CHCTEMa OOIMMX HAayK, BOKPYT XKe
HUX JIOJDKHBI IOTUTCS TIPUKIIAJHAS HayKa, ONMUCATEIbHBIE W TEXHUYECKHE.
HeoOxoxuMo  ONBITHOE ~ 3HAKOMCTBO ~ CO  BCSIKUMU  OPYIUSIMHU,
HHCTPYMCHTAMH, MAllUHAMH, U3MEPUTEIHLHBIMU MpUOOpaMud U T.1., T.C.
HaJI0 MOKa3aTh BCIO CUITY, BEIMYHUE U MOJIb3Y HHAYCTpUn» [9, c. 6].

OOyyatompecst MIKONBHBIX KBaHTOPHYMOB HMMEIOT IpaBO BHIOMpATh
HauOonee moaxoasiee A ceOs HalpaBleHHE 3aHSATHH, MEPEXOAUTh W3
OJHOTO KpYKKa B JPYroH, y INeNaroroB JONOJHHUTEIBHOrO 00pa3oBaHUs
TOXKE €CTh OTHOCUTEIbHAS CBOOOIa ICHCTBUI.

B 1918 roay B cBoell crtatbe «Kakodl THII ILKOJBI >KeJIaTeNeH?»
[monkoBcKwid yKa3bIBaeT HA ATY OCOOCHHOCTD: «Y YUYHUTENS MOJDKHO OBITh
MPaBO yOAIATh HEXKEIATENbHBIX Ui HEro YYCHWKOB BPEMEHHO WU
HaBCeTHa, y YICHHUKA - IIPABO CIyIIaTh U YXOJUTH OT YUUTEIS 10 KEJaHHUIO.
Hamo mate kak MOXHO OoJbIe CBOOOIABI M CaMOIEATEIFHOCTH Kak
ydaliuM, Tak ¥ UX ydeHuKam.» [9, c. 7].

«Kaxaplit Kypc, Ha3HaueHHBIA Ui oOlIero oOpa3oBaHUsI M3BECTHBIX
CITIOCOOHOCTEH JTIOEH, JOKEH COCTABISATh — KakK Obl HU OBLI OH Mall —
Heuto nenoe. OH J0JKeH OBITh OTpaxkeHHeM BceeneHHO# u e€ 3akoHOB. B
COCTaB €r0 MOATOMY JOJDKHBI HEMPEMEHHO BXOJUTh, B TOM HIH JIPYIOM
00BEMe, cledyrolue HAyKH W B TaKOM TOpsiKe (3ameBas, OIHAKO, APYT
Ipyra u Bce Oonee W Ooyiee CIUBasCh, B KOHIIE KOHIIOB, B OJHO IIENOC):
reoOMeTpHs, MeXaHWKa, (U3WKa, XUMHSA, paguoiorus. Bce 3th Hayku
JIOJDKHBI TIPOHU3EIBATHCS MATEMATHKON W OCCUMCIICHHBIMU TIPHIOKCHUIMHU
K OIHCaHWI0 U 00bsacHeHHnI0 BeeneHHoit u e€ xu3Hu. ['eomerpus, ¢pusmka,
XAMHS W PaTUOJIOTHS — OCHOBHBIE HAYKH, OCTallbHBIC — IPHUKIIAIHBIC.
JleficTBUTEIbHO, HANpUMEp, B OHMOJIOTMH pa3Be HE JEHCTBYIOT 3aKOHBI
FCOMETPHUH, MEXaHUKH, GU3UKK 1 XuMuu! PazBe Mbl BUIUM TaM XOTh YTO-
HUOYb oTIMYHOE OT 3TUX Hayk!» [10, c. 188] — mucan K.3. [{uonkoBckwii
B 1903 roxy.

«omkxHBl OBITH pa3NUUHBI oOOmHKe Kypchl 3HaHWi. Hackonbko
pa3Ho0Opa3HBI YeNOBEYECKIE YMBI TI0 CBOCH CHJIE M XapaKTepy, HACTOIBKO
JIOJDKHBI OBITH pa3HOOOpa3HbI 1 3TH Kypes» [10, c. 187].

B mixonpHbIXx KBaHTOpHYMax UCONB3YIOTCS TEXHOJIOTMU UHTETPAllUU B
00pazoBaHUH. DTO METOJBI M MOJXO0JIbI, KOTOPHIE MMO3BOJISIIOT OOBEIUHUTD
pa3iHYHBIC TPEIMETHl, 3HAHUS W HaBBIKH B enuHOoe 1ienoe. OHuU
HATPaBJICHBI HA CO3JAHHE CBS3EH MEXIy pa3HbIMH OOJIACTSIMU 3HAHUHA U
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crocoOCTBYIOT 0Oojiee TIIyOOKOMY W IIOJTHOMY NOHHMAaHHIO Y4eOHOTO
MaTepHaa.

Wnterpamus B 0O0pa30oBaHWHM TIO3BOJISICT BHACTH B3aUMOCBS3H MEXKIY
pa3sHBIMH TpeIMETaMH W TMPUMEHSATh MOJNYYCHHBIE 3HAHWS B PEajbHBIX
cutyammsix. OHa crmocoOCTBYeT pa3BUTHIO KPUTHYECKOTO MBIIIICHUS,
TBOPYECKOTO MOJX0/a K PEIICHUIO 3a1ad W YMEHHIO paboTaTh B KOMaHE
[3].

Hammume B mpodeccHoHanNbHOW — AEATENBHOCTH  JW3AiHEpOB
TBOPYECKOT0 Hayaja, BHICOKON COLMANbHOM 3HAYMMOCTH, BEAET K CABUTY
MOTHUBOB [JESTEIBHOCTH C MAaTEpUAIBHBIX CTHMYJIOB K IIpoLeccy
camopeanu3anuu. Kax nokaspiBaeT npakTuka, oco00oe 3Ha4eHUE, B CBA3U C
9THM, TNpHOOpPETaeT WCIOJIb30BAaHHE COBPEMEHHBIX TEXHOJOTHHA B
poeCCHOHATBHON NeATeTPHOCTH AM3aifHepa.

['maBHBIM CTUMYJIOM pa3BUTHS MHTEpeca SIBIICTCS OCO3HAHHE yCIeXa B
JeSITeIbHOCTA. B 3TOM 0cOOCHHO OONBIIYIO POJh UTPAET MOJIOKUTEIHHOE
SMOLMOHANEHOE TIOAKpEIUIeHHe (T0XBajla, TPU3HAHHWE) CO CTOPOHBI
negarora [6, c. 234], 4TO UMEET OTpPaXEHHE B T'YMaHUCTHYECKHUX
0COOCHHOCTSX nenaroruku LlmonkoBckoro.

WHcnekTopckue OT4YeThl IMOAYEPKHUBAIOT TIONOXKUTENIBHOE BIIHSHHUE
[{noIKOBCKOTO Ha CBOMX YYEHHKOB M OTMEUAalOT TakKue I[CHHbIE KadecTBa
JUYHOCTH Tefarora Kak jJr000Bb K JETSM, YECTHOCTh IO OTHOLICHHIO K
HUM, MATKOE, TepIIeNHBOe OOpallleHHe ¢ HUMH, BBICOKAas HPAaBCTBEHHOCTb,
OT3BIBYMBOCTD, MPETAHHOCTH IEeJarorndeckomy aery. MoKHO cka3aTk, 9TO
y Koncrantnna DpyapaoBuda Oputa cOpMHpOBaHA TO3HIUS YUIHTENS, B
HacCToOsIIIee BpeMsl onpeaenseMast Kak nHo3ulust HeHacuwius [4, c.1].

Y4eOHass  TpoeKTHAas  JeATeTbHOCTh  00JamaeT  OompeAesicHHOMH
crienn (UKo, MOCKOIBKY COUYeTaeT 0COOBIM 00pa3oM PENpoOayKTHBHBIC U
MIPOAYKTUBHBIC KOMITOHEHTHI. C OJTHOH CTOPOHBI, 00y4YEeHHE OPHEHTHPYETCS
HA OCBOCHHE YK€ U3BECTHOTO OIIBITA XYA0KECTBECHHO-TIPOCKTHOU
JeSITeIbHOCTH, C JIPYToil — XapakTepu3yercsl OONBIINM yJICIBHBIM BECOM
MIPOAYKTUBHON AEATEIBHOCTH, BaKHBIM KOMIIOHEHTOM KOTOPOH SIBISETCS
TBOpuecTBO. [loaTOMYy Becbma BakKHOW 3ajauei s nejparora sIBISETCS
oOyueHre 3(P(EeKTHBHBIM TpUEMaM M TBOPYECKAM METOJaM HMEHHO
MIPOAYKTUBHOH Xy0’KECTBEHHO-IIPOEKTHOM AeATEIBHOCTH [5, ¢. 347].

I'maBHast [enp IIKOJBI - HAYYUTCA JKUTh: T.6. YMETh IOOBIBaThH
HeoOXoaMMoe il JKW3HH, 3HaTh HauOoJjiee pa3yMHbIe OOIIeCTBEHHbIC
OTHONIEHHS, TIIOHMMAaTh JIy4llleeé COLMAIBHOE  YCTPOMCTBO,  OBITH
rpakaaHiHoM. OcTallbHOE BCE YCBAaMBAETCS I10 CHJIaM, CIIOCOOHOCTSIM H
KEJTaHUSIM KaXJOoro.
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INPOEKTHAS PABOTA HIKOJIbHUKOB M CTYJIEHTOB HA
OCHOBE JAHHBIX KOCMHUYECKOU CBEMKM 110 OIIBITY
MAM U PABOTBI JIETHEH IIKOJIBI «<xAPKTUKA U KOCMOC»

PROJECT WORK OF SCHOOLCHILDREN AND STUDENTS
BASED ON SPACE IMAGING DATA BASED ON THE
EXPERIENCE OF MAI AND THE WORK OF THE SUMMER
SCHOOL “ARCTIC AND SPACE”

AnHoTanusi. [IpuMeHeHHe NPOEKTHOTO MeToja B padoTe C JaHHBIMHU
KOCMHMYECKOH CBEMKH JUIsl PELICHHs TOCYHAPCTBEHHBIX U COLHUAIBHO-
3HAQUMMBIX 3a/ad B IIpolecce OOYy4eHHs CTyIEHTOB B MOCKOBCKOM
aBuanioHHOM uHcTHTyTe (MAW) M 00y4yeHHs NIKOJIBHUKOB B JIETHEH
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npo¢opueHTAIIMOHHOI 1mKoIe «ApkTuka u Kocmocy B SIkyTcke coBMecTHO
¢ YmpasneHueM oOpazoBaHus T. Skyrtcka, PecmyOmmka Caxa (SIkyTtus) u
Hentpom Texamdgeckoro TBopuecTBa — LleHTpoM mudpoBoro oOpazoBaHUs
nereit «UT-Kyo».

KaroueBble ciioBa: KocMuueckash ChEMKA, OTKPBITHIC CIYTHHKOBBIC
CHHMKH, KOCMHYECKOe 00pa30oBaHHE IIKOJIBHMKOB ¥ CTyAeHTOB, MAU,
Apxtuka u Kocmoc, PUCKCAT-CAXA, UT-KVYb.

Abstract. Project method application in satellite images processing to
solve public and social problems in the educational process with students at
the Moscow Aviation Institute (MAI) and with schoolchildren at the
summer school “Arctic and Space” in Yakutsk together with the
Department of Education of the city of Yakutsk Republic of Sakha
(Yakutia) and the Center for Technical Creativity — the Center for Digital
Education of Children "IT-Kub".

Keywords: satellite imaging, open satellite images, aerospace education
for schoolkids and students, MAI, Arctic and Space, RISKSAT-SAKHA,
IT-KUB.

Jletnsist mpodopreHTaOHHAsT a3POKOCMHUYECKasi MIKOJNa «ApPKTHKA U
Kocmoc» mpoogurcs B 1. Skyrek PC(I) ¢ 2015 roma lLlentpom
TEXHUYECKOTO TBOpYECTBA B IAPTHEPCTBE C HAYYHO-HUCCIIEAOBATEIHCKON
xomnanueit «PUCKCAT». B 2024 romy mkona «Apktuka u Kocmoc»
3aHAMa 3-¢ MecTo BO BcepoccuiickoM OTKPBITOM KOHKypce HpOrpaMM
oTIBIXa JeTeil cpenn 448 KOHKYPCHBIX 3asBOK w3 45 cyObekro PD. B
mKkone pabotaror 5-10 mabGopaTtopmii, Bemymiedl cpend HH3 SBISIETCS
nabopaTopus AUCTAaHIIMOHHOTO 30HANpoBaHus 3emiu (/133) u3 kocMmoca.

B mkone «Apktuka u Kocmoc» BHEOpeH MPOEKTHBII MeTox
HCCIIEJOBAaHNH, B Mpoliecce 00y4eHHs IIKOJIBHUKH OCBAMBAIOT TEXHOJIOTHH
WCTONB30BaHUs  mporpamMMHoro  obecmeuenus  (I1IO0)  obGpabortku
CITyTHUKOBBIX M300pakeHUH B IEJISIX pEIIeHHs MPOESKTHBIX 3a1ad. [ aBHas
OCOOEHHOCTh HIKOJIBI — TPaKTHYEeCKas HANpaBIEHHOCTh NMPOEKTHBIX TEM,
KOTOpBIE B BHUJAE 3aJaHHM Mepe] OTKPBITHEM IIKOJIBI (OPMYIUPYIOT
BeIymue MuHHcTepcTBa U BegomctBa PC(S) —  mMuHHCTepcTBa
MIPOMBINIIEHHOCTH, dKosorun, MUYUC, ciyxba TropoacKoro XO03sHCTBa
SkyTcka, a TakXKe KpyIHble KOMIIAHHH, BEIYyIINE XO3SHCTBEHHYIO
JEeSITeNbHOCTb.

Cpenu JTydmunx NMpOeKTHBIX paboT mkoibl «Apkrika 1 Kocmoc-2024»
CTalli MPOEKTH! IIKOJIBHUKOB Ha TeMbl «HeneranabHble cBalku Mycopa Ha
TeppuTOpUM  ropona», «llociencTBust aBapuM Ha  He(TErazoBOM
MecTtopoxaeHun FOxHo-Tanakanckoe», «3arps3HeHust pek AJJaHCKOro
30JI0TOHOCHOTO pailoHa», « MOHUTOPUHT X0Ja CTPOUTENILCTBA Ia30IpPOBOJA
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Kk MectopoxaeHnio Hakemay». IlpoduipHble MuHHCTEpCTBA M BEAOMCTBA
UCTIONB3YIOT ~PEe3yNabTaThl MPOEKTHBIX pabOT IIKONIBHUKOB B CBOEH
nearenbHOCTH. [lo Hambonee akTyaldbHBIM TeMaM CO3JAIOTCS BPEMCHHBIC
paboume rpynnbl PaOOTHUKOB TOCYYPEXKICHHH W IIKONBHUKOB JUIS
MIPOJIOJKEHNUS CITyTHUKOBOTO MOHHUTOPHHTA MPOOJIEMHBIX 30H.

B MAH aHanoruuHele MNPOEKTBl 10 MOHUTOPUHIY BBIIOJIHIET
npoekTHas cryneHdeckas rpymnmna «PMCKCAT», xotopas ocyliecTBiseT
CIYTHUKOBBIII MOHUTOPUHI 30H KpynHbIXx YC. IIpoekTHeIi MeTox
MIPUMEHUTENBEHO K CIyTHUKOBOW HWH(OpManuy MO3BOJSIET CTyAEHTaM M
IIKOJbHUKAM peIlaTh HHTEPECHBbIE HCCIIEAOBATEIbCKUE M IPAKTUUECKUE
3a]a4u, HalpaBJICHHbIC Ha CHIDKCHHME PHCKa M JIMKBUJAIMIO MOCIEACTBUMN
4cC.
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IMPOT'YJIKH IO KAJIYTE YN)KEBCKOI'O
WALKING IN KALUGA BY CHIZHEVSKY

AnHoTanusi. Bonpmryto pons B craHoBieHnn A.Jl. UmkeBCKoro Kak
YYEHOTo, MO3Ta, XyJNOXKHHKA chirpanu Kaimyra, Kyza OH ¢ pOIOHUTEISIMH
npuexan B 1913 roay 16-1eTHUM IOHOIIEH, U KalTyXKaHe.

B nmaHHOM goKiiaze, WCHONB3ys AapXWUBHBIC JTOKYMEHTHI, W3aHHBIE
paboThl KayXCKHX KpaeBenoB, BocriomMuHaHus A.Jl. YwkeBckoro m ero
COBPEMEHHUKOB, HalJICHbl MECTOHAXOK/ICHHUS paHee HEN3BECTHBIX MECT B
Kanyre, cBsI3aHHBIX C )KU3HBIO U AEATEIBHOCTHIO YUYEHOTO, U OOBIICHSETCS,
YTO UMEHHO CBS3BIBAJIO €TI0 C TEM HJIM UHBIM MECTOM.

KiitoueBble caoBa: AJl. UmkeBckuil, apXUBHbIE JOKYMEHTHI,
BOCIIOMUHAHHs, ITyOIMKAIUH KaJTy>KCKHX KpaeBeIOB, MECTa, CBSI3aHHBIC C
JKU3HBIO U AesTeNbHOCThi0 A.JI. HmxeBckoro.

Abstract. Kaluga, where he and his parents arrived in 1913 as a 16-
year-old boy, and Kaluzhans played a major role in the formation of A.L.
Chizhevsky as a scientist, poet, and artist. In this report, using archival
documents published by the works of Kaluga local historians, the memoirs
of A.L. Chizhevsky and his contemporaries, the locations of previously
unknown places in Kaluga associated with the life and work of the scientist
were found, and it is explained what exactly connected him with this or that
place.

Keywords: A.L. Chizhevsky, archival documents, memoirs,
publications of Kaluga local historians, places related to the life and work of
A.L. Chizhevsky.

3a 15 ner xxu3nu B Kanyre A.JI. UrmkeBckuil U3 ydaierocs peajbHOro
VYMJIMIA BBIPOC B YYEHOTO C MHPOBBIM HMeHeM. M Oonblryro poss B
CTAaHOBJICHWW €r0 KaK YYEeHOro, Mo3Ta, XyJIOKHHKa chirpanu Kamyra u
Kalry>KaHe.

JlaHHBIA JIOKJIa] BBISBISIET paHee HEW3BeCTHhle MecTta B Kamyre,
KOTOpblE WMENU OTHOIIeHHe K YMKEeBCKOMY, W IOMOTaeT MOHATh HX
MECTOHAXOXKJEHUE M OOBSICHUTh, KaK TOT WJIM MHOH OOBEKT OBLI CBSI3aH C
TOW WJIM MHOM J1eATEeNIbHOCTHIO YYEHOTO U KaKoe UMeJI JjIsl HEro 3HaueHHe.

Umwxesckue npuexanu B Kamyry B 1913 roay. Kamyra yxe Torma He
ObUIa, KaAK MHOTHE CUHTAIOT, 3aXOJyCTHBIM TOpPOJIOM, 31€Ch IPOI[BETala
KyJNbTypHasi XH3Hb. B TOpoge OBUIO HECKOIBKO MYKCKHX M IKECHCKHX
yueOHBIX 3aBefeHHd — HukomaeBckas MyXKCKas THMHAa3Ws, Ka3eHHOE
peanbHOEe yuuiuiie, yacTHoe peanpHoe yumnuie @O.M. IllaxmaroHosa,
yacTHas xeHckas rumHazus FO.®D. CanoBoil, yacTHas >KEHCKash TMMHa3Hs
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M.U. llanaeBoit, a ¢ 1913 romga u yuyuTeIbCKU HHCTUTYT. bbITH B TOpome
obmectBeHHas  OuwOmmorteka, lleHTpanpHas HaywyHas  OuOImoTexa,
HECKOJIBKO THmorpadui, naxke Kamyxckoe oTaeneHHe rocynapCTBEHHOTO
m3parensctBa (KOI'M3), mysen, mouramt, Teatp, ABopsiHCKOe coOpaHue U
Hapopnseni nom, rae BBICTYHadM MECTHBIE M CTOJNMYHBIE apTHUCTHI, ObLIa
NIEKTPOCTAHIMSA, BOJOHANOpHAs OalrHA, MOAABaBIIAs BOAY B J0Ma
KaJTyXKaH.

HeynuBurensHo, 4TO IIOCJIE€ 3HAKOMCTBA C TOpPOJOM, IIOJKOBHUK
aprwuiepun JI.B. UmxeBckulil pemiaeT OCTaTbCsa 3/eCh Ha IOCTOSHHOE
XKUTENbCTBO. ChIHY Ha/l0 OKOHYUTH pealIbHOE YUMIININE I OCTYIUICHUS B
YHUBEPCHUTET, M OH BBIOMpaeT M3 JBYX pEAIbHBIX YUYHJIMII YacTHOE
peanbHoe yumnuiie @.M. Illaxmaronosa, rae ¢ 1911 roga cymectBoBan u
¢umman  MOCKOBCKOTO —apXEOJOTHYECKOTO WHCTUTYTa. Yike, Oymyuu
YYallMMCsl PeaabHOTO YYHININA, I0HBIA UMKEBCKHH yBIIEKAaeTCsl HayKaMH,
M033UEH, KUBOMUCHIO, MY3bIKOH.

OKOHYMB pealbHOe yYHIUILE, AJEKCaHIp MOCTYNAET B IBA MOCKOBCKUX
HMHCTHUTYTA, HAYWHAET B JIOME OTLA OIBITHI 10 BIUSHUIO BO31yXa Ha KHBOI
opranm3M n CoNHIA Ha COLMAJbHBIE SBICHUS M AelIacT JBa HAyYHBIX
OTKPBITUSA. DTOMY CIIOCOOCTBYIOT HE TONBKO HayKa, HO U €r0 OKpYXCHHE.
Benp aist m3ydeHus 3THX BONPOCOB HEOOXOIMMBI 3HAHUS, HE TOJIBKO
NoJy4yaeMble B MHCTHTYTaX, HO U OOIIMpPHAs JIUTepaTypa, KOTOPYIO OH MOT
HalTH B OMOJMOTEKaX, a TaKKe IMOJJIEPKKa CO CTOPOHBI YUYEHBIX JIIOJICH,
takux kak K.O. [{uonkosckuii, C.A. TletpoBckuii, B. Spomesckuii, @.M.
[[TaxMaroHoB u Ipyrue.

Bynyun 4enoBeKOM >XH3HENIOOMBBHIM, JIFOO03HATEIBHBIM, IESTEIbHBIM,
YBJICKAIOIIMMCSI HayKaMH, I1033UEH, >KMBOIHCHIO, MY3BIKOH, (hnu3mueckoit
KyJIbTypoi, UnKeBCKUH ycneBai MoObIBaTh Be3JIE, IJIE€ XOTh YTO-TO MOTJIO
000TaTUTh €ro HEHACHITHYIO HATYPY.

B ropoge m B HacTosllee BpeMs COXPaHMINCH YIHIBI, I0Ma, TIE
UmxkeBckuil  ObIBal, CBSI3aHHbIE C €ro KyJbTypHOM M  HAy4YHOM
JIESATENIBHOCTBI0. JIaHHBIN JOKJIaJ OKa)XeT HEOLEHUMYIO [TOMOILb TOMY, KTO
OyzeT roToBHUTh 3KCKypcHto 1o Kanyre UmxeBckoro.
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HAYKA JJIAA CAMbBIX MAJIEHBKHUX
SCIENCE FOR THE SMALLEST

AHHOTanusi. B naHHOM J0KJIajie OCBSIIEHO OJHO W3 HAalpaBJICHUIl
nesirenbHOCTH Jloma-mysest A.JI. UnmKeBCKOTO — HAy9HO-ITPOCBETHTENbCKAS
pabora ¢ TOUIKOIbHIUKAMH U MIIQIIIUMH IIKOJIbHUKAMH.

s Toro, 4ToOBl B JOCTYIMHOH (popMe OOBACHUTH CaMbIM MalCHHKUM
MOCETUTEIISIM Hay4HbIE HaIpaBleHUs yu€Horo-6noduznka
A.JIL. Ymxkenckoro 0butH co3aanbl «CKa3ku My3est UIKeBCKOTOoY.

KinoueBbie caoBa: A.Jl. UmxkeBckuil, My3eliHas neparoruka, Cka3ku
My3est YnkeBcKoro, reJanoounoorus, a’pPONOHOJIOTHS,
JIEKTPOT€MOJHUHAMHUKA.

Abstract. This report covers one of the first classes of the A.L. House-
Museum. Chizhevsky — scientific and educational work with preschoolers
and primary schoolchildren. In order to explain in an accessible form to
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every little wvisitor the scientific direction of the biophysicist
A.L. Chizhevsky created “Tales of the Chizhevsky Museum”.

Keywords: A.L. Chizhevsky, museum pedagogy, Tales of the
Chizhevsky Museum, heliobiology, aeroionology, electrohemodynamics.

CornacHo 3ak0HOAATeNbCTBY Poccuiickoit @enepanuii 1 HOPMaTHBHO-
NIPAaBOBBIM aKTaM, PETYJIHPYIONMM paboTy My3eeB, OJHON U3 Ielel 3THX
YUPEXKICHUH  SBISETCS  OCYIIECTBICHHE  HAY4YHO-HCCIENOBATENbCKOM,
HaY4HO-TIPOCBETUTEIBCKOH M KYJIBTYPHO-00pa30BaTEeNbHOM ESTEIbHOCTH.
Cucrema B3aMMOJICHCTBHS COTPYJHUKOB My3esi C JAETbMH IIOJy4Hia
Ha3BaHHE «MYy3eiHas negaroruka. [1]

OcHoBomonoxXHUK (unocoduu pycckoro kocmusma H.D. Démopos
TUCATT «...MYy3€ell CMAHOBUMCS MeNHCOY VUEHbIMU, NPOU3BO0AUUMU PaAbOmy
uccne008anus, U CemMu Y4eOHbIMU 3A8e0eHUAMU, NOCPeOCmEoM UX OH
cobupaem 8cex HeyuéHbIX U 8C€ Maaduilee NOKOAeHUe, Ymobbl 8eecmu Ux 8
o0baacme ucciedo8anus, NPoU3800UM0O20 yuénvimuy. [2]

OobpazoBarensHas cpena My3es CrocoOCTByeT Pa3BUTHIO
MMO3HABATENIEHOTO HWHTEpeca peOEHKa H TO3BONSAET PACHIUPHUTH €ro
npeAcTaBieHue 00 OkpyxatomeMm Mupe. [lo MHeHHIO JTUpeKTopa
Tl'ocynapctBenHoro Opmuraxka M. B. IluoTpoBckoro: «... & myzee 8cé
NPOHU3AHO udesmu 0bpaszosanus u socnumarnusy. [3]

B my3seit UnkeBCKOro NPUXOIAT MOCETUTENIN PA3HOIO BO3pacTa, B TOM
4yucie W JOIIKOJATA, MJIIAJIINE IIKOJbHUKU. I 31ech BO3HHKAeT
ompenenéHHas CIOKHOCTh — KaK MaJICHBKUM ITOCETUTENSIM OOBSICHUTH YTO
Takoe «TCIHOOHMONIOTHA», «a3POMOHM3ALMUA», «COJIHEYHBIC IISTHAY,
«IpoTyOepaHIbl», OTKyJa B KOCMOCE B3SUICS MycOop B MHOroe mpyroe. U
TYT Ha MOMOIIb MPHUXOIAT cKa3ku. [ Toro, 9TOOBI B MOCTymHOU (popme
OOBSICHUTh peOCHKY HayYHBIC HaIpaBieHUS UMKEBCKOTO IPHUIILIOCH CTATh
cKa3ovHUIeH 1 Harmmcath «Cka3ku My3est UHKeBCKOTOY.

Omunbo4HO MmojyaraTh, 4YTO CKa3ka — 3TO YHPOUIEHHBIM BapHaHT MOJAYH
Hay4yHOW mHpopManuu. [ Toro yToOBI HamUCaTh CKa3Ky HEOOXOIUMO
W3Yy4YUTh HAYYHO-TEXHHYECKYIO JIMTEpaTypy, y4eOHHKH IO TeAaroruke u
TICUXOJIOTUHU, OCBOUTH NMPUEMBI U METObl MY3€MHOMN MeJarOTUKH.

A.JL. YmkeBCKHUil SIBIISETCS OCHOBOIIOJIOKHUKOM T€ITHOOHOJIOTHH, HAYKH
O BIHMSHUM COJHEYHOW AaKTHMBHOCTH HA TMPOILECCHI, IMPOHCXOMSIINE B
6rocdepe, a’3pOMOHONOTMM — HAYKH O BO3JICHCTBHHM HOHW3UPOBAHHOTO
BO3/lyXa Ha 3[0POBbE 4YEJIOBEKAa, OSJIEKTPOTEMOJMHAMUKH — HAay4YHOTO
HarpasJIeHUs, UCCIEAYIOIET0 CTPYKTYPY IBIKYIIEHCS KPOBH.

O TOM, YTO TAaKOE «COJHEYHBIE ISTHA», «IPOTYyOEepaHIb» «COJHEYHAs
aKTHBHOCTB», IOHBbIE IOceTuTeNnn Yy3HaloT M3 «Ckasku o CoyHeYHOM
Jlyanke». Pa3biCHUTH MajblllaM HENpPOCTYI0 TEMYy a’pOHOHHW3ALNU
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momoraer «Cka3ka o Bwrammuax Bosmyxa». B «Ckaszke o Cwmenom
Opurporre» pedsta BMecTeé C 3TUM CKa30YHBIM  IIEPCOHAKEM
IYTEIIECTBYIOT BHYTPH OpTaHM3Ma 4YeNIOBEKa M Y3HAIOT O TOM, 4YTO
IIOMOTAET YEJIOBEKY OBITh 3710POBBIM.

EnMHCTBO KOCMHYECKOTO W 3E€MHOTO OMNpEAeNsieT MHPOBO33PEHUS
¢mmocoga-xkocmucta  AJl.  UmKeBCKOro, OH pacIIdpwi  MOHATHE
«OKpY’Karolias cpesay 3a 3eMHbIE paMKH M BKJIIOUWII B 00JacTh OOUTaHUA
YeJI0BeKa OKOJIO3EMHOE HPOCTPAHCTBO. «JKU3HD...8 3HAUUMENbHO OO0bUEN
cmeneHu eCmo AGNEHUEe KOCMUYecKoe, Yem 3eMHoey», — Ucall y4EHBIN. [4]

C ocBoeHMEM KOCMOCAa OKOJIO3EMHOE IPOCTPAHCTBO CTano chepoi
JCATEIbHOCTH  YeJIOBeKa M KaK CIIEACTBHE BO3HUKIM MPOOJIEMBI
KocMuYeckoi skojoruu. M3 ckasku o Kocmuueckoit ['aeuke netu y3HaoT 0
KOCMHYECKOTO MyCOpeE.

Oco3HaHHEe OTBETCTBEHHOCTH 3a pENICHHE NpOoOJeM KOCMHYECKON
9KOJIOTUM HAYMHAETCS C PEHICHHWsS MPOOIeM 3KOJIOTHH IUIAaHETHl 3eMils.
«Cxkaszka o Térymxke CBanke» MOCBSIIEHA COBPEMEHHOH 3KOJIOIMUECKOH
TIOBECTKE.

C pannero nerctBa Illypa UmkeBckuil BENT HAONIOOCHHUS B TEIIECKOIL,
HMMEHHO 3aHATHS aCTPOHOMHMEH IPUBEJIO ero B HayKy. B skcno3unuu Joma-
my3ess A.JL. UwmwkeBckoro HaxomuTcs Teieckon XIX Beka. IloBomom k
HamucaHuio cka3ku o Teneckone W babGouke ObuUT WHTEpEC FOHBIX
MIOCETUTENCH K 3TOMY ONTHYECKOMY IIPUOOpY.

Ckazka o JlynHoii ®eeuke sBISETCS €CTECTBEHHBIM IPOODKCHUEM
cka3ku o Teneckone n babouke. OHa 3HAKOMUT MaJIbIIIEH ¢ €IMHCTBEHHBIM
cryTHUKOM 3emuin — JIyHoOH.

[IpaBoTy BBIOpaHHOTO HAMH B3aUMOJAEHCTBUS C IOHBIMU ITOCETHTEISIMH
MTONTBEPKAACT TO3UIUSA YUIEHBIX. AHIIHMICKAN mHcarenb-hanTacT Hur
leiiman BcomuHAT: « O0HadcObl Anvbepma Dunwmetina cnpocunu: «Kax
Mbl MOdICeM cOenamsb Hawiux Ooemeti ymuee?». E2o omeem 6wl npocmuim
u myopuim: «Ecau 6ot xomume, umobvl sawu demu ObLiU YMHYIL, Yumaime
um ckasku. Ecnu evt xomume, umobvl onu Oviiu ewe ymuee, uumatime
um ewge b6onvue ckazoxy. 5]

IMpodeccop OxcopaCKOro yHHBEpCHTETa, MaTeMaTHK, JOruk JIbtouc
Ksopon sBmsiercss aBTOpOM CKa30K, TIOMOTAIOIIMUX IOHSATH 3aKOHBI
MaTeMaTHKHU «AJica B CTpaHe dyaec» U «AJnca B 3a3epKaibey. [6]

Boinaronmiicst  y4€HBIH, IMONMyNspuU3aTop MaTeMaTHKH, (QU3HKH,
actpoHomuu, koppecrnoHaeHt K.D. Iluonkockoro . U. Ilepenbman
co3zan y4eOHbIe ocoOHs, KOTOpBIE B OCTYITHON M 3aHUMAaTEJIbHON Gopme
MOTPY’KAIOT IOHBIX YUTATENCH B MUpP TOYHBIX HayK. [7]

O BaXXHOCTH HAyYHO-TIPOCBETHTEIILHOM PabOTHI C JETbMH T'OBOPHUT TOT
¢axr, uro B kuure S.U. Ilepenpmana «MexXIUIaHETHBIE ITyTELISCTBHS»
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(mecsiToe W3maHMe) yIOMHHAETCA O KyKosbHOM crekTakie «Pakera CC-Iy,
cozmanHoM Kk 75-metmio K.O. IlmomkoBckoro B «KykombHOM TeaTpe
Jleaunrpaackoro THO3ay. [8]

Axtéper TIO3a M.b. llupmar nu C.A. [JunuH co3manu mbecy, TAE B
CKa304YHO-(haHTAaCTUYECKOH (hOpMe paccKazald AETIM O MEXIIIAHCTHBIX
KOCMUYECKHX ToNnéTax. HaydHBIM KOHCYJBTAaHTOM CIIEKTaKJsi OBII
npodeccop H.A. Peiaus. [9]

Omnupasick Ha MHEHHE TICHXO0JIOTOB, TIEaroroB M y4&HbIX, MbI PUIIUIH K
BBIBOJIy O TOM, YTO CKa3Ka SIBISIETCS JTOCTYITHBIM OOYYalOIINM CPEICTBOM.
OHa 1o3BOJISIET MaJEHbKOMY HCCIIE/IOBATEINI0 MOCTHIATh 3aKOHOMEPHOCTH
OKPYXKAaIOLIEro MHpa u (dopMupoBath €CTECTBEHHOHAYYHOE
MHPOBO33pEHHE.
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APKUE CTPAHUIIBI MY3EMHOM NEJAIOT'MKH: OTKPBITHA,
CAEJIAHHBIE YYEHUKAMMWM B APXUBE B.C. 30TOBA

BRIGHT PAGES OF MUSEUM PEDAGOGY: DISCOVERIES
MADE BY STUDENTS IN THE ARCHIVE OF V.S. ZOTOVA

Cpenn MmartepuanoB Hamero Myses-kiyba HCTOpHHM 00pa3oBaHHS H
IyXOBHOU KynbTypsl (MockBa, mikona Ne 2045 um. I'epos Poccnn [Imutpust
Pa3ymMoBCKOro) 3Ha4MMOE€ MECTO 3aHHMMAeT apXUB MOCKOBCKO-KAITyXCKOH
cembu J1oOpoBbIx-30TOBBIX. Boneto cyne6 Braagumup CeméHoBuu 30TOB 1
Codns MatBeeBHa Jlooposa (3otoBa) okaszanuch B Kangyre u paboranu B
Home-myzee K.O. Iluonkonckoro. B.C. 3otoB (1904 — 1978) Obu1
MIPUMEPOM PYCCKOTO HHTEJUIUTEHTa, COBECTIMBOTO, WHHUIIMATUBHOTO,
SPYJMPOBAHHOTO M OPraHM30BaHHOTO dYesoBeka. COXpaHWINCH COTHH
nuceM, Kotopsle emy nucaiu B 1950-1970-e rr. moau U3 pa3HbIX yroJIKOB
CCCP u wuz-3a rpanunbl. IluceMa TmartensHO coOpaHbsl Bragmmupom
CemEHOBHYEM M paclpelelieHbl 10 SIIUYKaM B an(aBUTHOM MOPSIKE.
[Momyumsiocs  HekoTOpoe MoOJOOME  KapTOTEKH, Ha3BaHHOE  HAaMH
nucomomexou. EcrectBeHHo, Ha nucbMa Brnagumup CemEHOBHY OTBeval,
HEPEIKO BBIMOJIHASA HPOCHOBI aJPEcaToB — YTO-TO BBICIATh, O YEM-TO
MIOXJIOTIOTaTh, BBICKa3aTh CBOE MHEHHE, IMOCETHTh MEpOIpHUATHE U T.II.
OcHOBHasi 4acTh NHCEM y Hac XxpaHuTcs B mkadax, «hoHmax». Mowu
ACCHCTEHTBl — BBICOKOMOTHBHPOBAHHBIE M JOOPOCOBECTHBIE pedsiTa —
JIOMyCKaloTCsA K padore ¢ GoHAaMHU. DTO OYEHH TOJIE3HAsT C Pa3HBIX TOYEK
3peHHs JeATEIBHOCTh — MOJJIMHHOE TOTPYKEHHE B UCTOPHIO, 3HAKOMCTBO
He TOJBKO ¢ (akTamMu, HO M C JyXOBHOH arMoc(epod, KyJIbTypHOH
Tpagulel, KOTOpbIE  BEIMKOJENHO  NPEACTaBICHbl  HMEHHO B
snuctossipHoi  Qopme. IlepBoe OTKpHITHE MOJ MOWUM PYKOBOJICTBOM
cosepuieHo yueHuuei 4 ximacca Codueit [IpiMuenko. OHa oOHapyxXmia B
romyboBatom koHBepre mnmceMo B.C. 3otoBy or jgmouepm K.O.
Huonkosckoro Mapuu KoncrantiuaosHs! L{nonkosckoii-Koctunoii. B atom
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roxy ucnonasercs 130 jer co musa poxaerns Mapun KoHcTaHTHHOBHEI
(1894 — 1964). Mapus crama CBHUAETENIEM OCYIIECTBICHNUS MHOTUX
3aMBICJIOB M HJIEil OTIa — OT 3aITyCKa IEPBOTO CITyTHHKA 3eMJIH A0 MOoJETa
Banentunsl TepemkoBoil. [loub mnpopoikana >KUTh B JIOME CBOMX
poautenel u BcTpeyasa B HEM KOCMOHAaBTOB, y KOTOPBIX CTaJlo
OOBIKHOBEHHEM MOCEIIATh 3Ty «KOJIBIOETh TEOPHH MEX3BE3THBIX MOIETOBY
(onpenencaue FO.A. I'arapuna). B xonne 1920-x rr. Mapus mepeexana ¢
JeTbMU B poauTensckuil naom B Kamyry, momMorana poauTensM o
XO34HCTBY, BCTpeuajla TrocTell, NpomaraHaupys HUIAEH M HPOEKTHl OTIA.
KoHcTanTHH DayapaoBUY OYeHb TEIUIO OTHOCHWJICS K BHYKaM, pa3BleKal U
o0yd4ai ux, 4yBCTBYSI BUHY Hepe]l YILEAIINMH B HHOH MHUpP JE€TbMH U TOCKYSI
[0 HHUM, HMHTEPECOBAJCS YCIOBHSAMHU pabOThl y4yuTeneil B JIepeBHE,
SKOHOMHKON M OBITOM KPECTBHSIHCKUX X03sicTB». B muceme ot 12.08.1964
r. Mapus Lnonkosckas-Koctura 6maromaputr Bragumupa CemEéHOBHUA U
Codrro MatBeeBHy 3a mo3npasiicHue. Mapun KOHCTaHTHHOBHE TSXKEIO
IIIcaTh — OHA 0OJIbHA ITOJUAPTPUTOM, HO HUKY/A HE JIEJICS IPUPOAHBIN TaKT
1 MHOTOJICTHSIA BBIyYKa OTBEYATh HA THICSYM ITMCEM M 3alpOCOB. B KOHBEpT
BJIOXKCH HACTOSIIUHN paputeT: QoTtorpadus, Ha KOTopoil 3amedarnén H0.A.
larapun u cama Mapus KoucranTuHOBHa, ¢ aBTOorpadom: «Jloporomy
Brnagumupy CeméHoBuuy 30TOBY € INIyOOKHM YBaKCHHEM M IPHUSI3HBIO.
Mapuss [{uonkoBckast». Azpec oTmpaBuTenss OBIT  H3BECTEH BCEM
MIOKJIOHHHKaM KocMuyeckoi Tematuku: «Kaimyra, yi. IluomkoBckoro, oM
Ne 1». HeBepositHas sSMmaHanust J00pa W TpyAONtOOuUs, IMpPEAaHHOCTH
poIMTENSIM W JAeNy TPOCBENICHUS HCXOIUT OT mmchkMa. W jgpyras
KOMITO3HIIMSI MEHSI 0€3MEpHO TPOHYJIA, KOT/IA IETCKHE PYKH JEPXKaJIH 3TOT
KOHBEPT, aipeCcoBaHHbIN Tenepb He Toyibko B.C. 30ToBy, HO U BceMy MUpy
JIETCTBA, a MU3BECTHO, YTO «CAMBIMH MHOTOYHCIIEHHBIMU KOPPECIIOHACHTAMH
M.K. Huonkosckoii-KocTHHON OBLTH NETH — CO3AATENN YTOJIKOB U MYy3eeB
K.3. luonkorckoro» (A.B. Koctun). CHMBOJINYHO — JaHHOE TUCHMO HaMH
«moiryueHo» B ['ox cempu! ¥V Hac B My3ee eCTh BBIpaXKEHHUE — JTOCTUTHYTh
«TIeArOTHYECKOr0  KOCMOCa», T.€. COCTOSHHMS CHHEPTMH B3aWMHBIX
CHUMIIaTUH y4uTens M yYCHUKOB B XOJ€ 3aHATHUS, Oecembl, IpKOCTH YyBCTB,
o0pa3oB, 1moAbEéMa Ha  BBICOTY HPABCTBEHHOTO  CO3UIATEIBHOTO
MepeXUBAHUS, BIOXHOBEHHUSA. M 3TO muceMo OyATO 0OECrednsio BCTpedy
HAIIETO  «Nedazo2uieckoz0 KOCMoca» C «Kocmocom Luonkosckozo.
Jlpyroe OTKpbITHE CJENAHO YYEHHMKOM 5 Kiacca, moOequreseM
MOCKOBCKOT0O ropojckoro koHkypca «Ilyremectsue mno Mocksey,
Makcumom KosapeBbiM. Pabotast ¢ nucbmomexoii, 0H 0OHapY I MHCHMO,
npuinenmee or copatHunsl B.M. Jlenuna, crapoii OoJibIIeBHYKH, dYiIeHa
PCOPIT ¢ 1898 1., Ouomora, JEHCTBUTEILHOrO dieHa AKaJeMUH
MEIMIMHCKHX HayK, podeccopa Onbru bopucosns! Jlenemmuckoit (1871 -
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1963). Ilmcemo moxydeno 24.08.1962 roma. B 3ammcke, BIOXEHHOHW B
KoHBepT, B.C. 30TOB MOSACHAET, YTO OH OTIPABHI CBOIO KHUTY B OTBET Ha
opomrropy Omeru  Jlememmuckorr «Berpeun ¢ Wmpnuém». Ilucemo
Hame4yaTaHo Ha JudHOM Onanke Jlememmuckoi 22.08.1962 roma; BOT ero
monHbIN TekcT: «['mybokoyBakaembrii Bramummp CeménoBmu! Ot Beeit
nymm Omaromapro Bac 3a Bam mpekpacHbIii momapok — «Y HCTOKa
KOCMHUYECKOH 3pbl» M 3a Bame BHuUManue. KHuUTY s mosydwmia Ko JHIO
MOETO pOXKIeHus, korna MHe MuHYN 91 rox (19 asrycra), mostomy Bam
MOJIapPOK U TEMJIask HaAKCh Ha HEM OBbUIM MHE 0COOCHHO NMPHSATHHI U OUYEHb
TpoHyIM MeHs. Yurato Bamry kHury c OONbIIMM HHTEPECOM, HO OYEHBb
MEJUIEHHO, [TIOTOMY YTO Yy MEHS CHJIBHO YXYJALIMIOCH 3PDEHUE U 51 YUTAIO C
OoonpiimM  TpyaoMm. Emé pa3 Oombiioe, Oombmioe cmacu6o!  O.B.
Jlememmackas». Ha Omanke ykasanm amgpec Omnbru BopucoBHBI - yiI.
Cepadpumorua, a. 2, kB. 20. DTO OAWH W3 CaMbIX KJIIOUEBBHIX aIpecoB
COBETCKOM HMCTOPHHU - 3HAMCHHTHIH «IOM Ha HaOCpEXHOW» apXUTEKTOpa
Bbopuca Mocana. UYepes rox ¢ HEOONBIIMM TMOCIE HAMHUCAHUS
BhIIIenIpuBeIEHHOTO chbMa Onbru bopucoBHBI He cTano. Xopomo, Koraa
MapIIpyThl TEJarorMKd OCBEIIEHB TEMIBIM CBETOM T'yMaHH3Ma M|
WHTEpHAallMOHANMM3Ma Takux mogeit, kak K.O. Iluonkosckuit, M.K.
Huonkosckas-Koctuna, O.b. Jlenemunckas, B.C. 3otos, C.M. Jlo6posa.
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OTKPBITOCTb HEU3BECTHOMY - KOMIIETEHIIA
KOCMHMYECKOM IIKOJIBI K.3. IMOJKOBCKOI'O

OPENNESS TO THE UNKNOWN IS THE COMPETENCE OF THE
K.E. TSIOLKOVSKY SPACE SCHOOL

AHHOTalIl/Iﬂ. PaCCManI/IBaeTCH H€06XOHI/IMOCTL NOCTPOCHHUA
negarorukn  pycckoro KocMusma. O00CHOBBIBAETCS H606XOI[I/IMOCTB
BKIIFOUYCHUA B O6paBOBaTCJ’ILHHC peE3yJbTaTbl KOMIIETCHUIHU OTKPBITOCTH
HEU3BECCTHOMY.
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KaroueBble cioBa: memarormka pycckoro KOCMH3Ma, JIyYHCTOE
YeJI0BEYECTBO, KOMIETCHIIMU 00pa30BaHusL.

Abstract. The necessity of building a pedagogy of Russian cosmism is
considered. The necessity of including the competence of openness to the
unknown in educational results is substantiated.

Keywords: pedagogy of Russian cosmism, radiant humanity,
educational competencies.

J1st mocTpoeHus Nelaroruky pycckoro kocmusma [ 1] Heooxoxum o0Opas
IUIAHUPYEMBIX 00pa30BaTeNbHBIX PE3yJbTaTOB B (opMe KOMIETeHUHH. B
pa3pabOTaHHOM HAaMH  KOMIETEHTHOCTHOM  MOAXOIE  Pa3lelsioTCs
KOMIIETEHIIMH ¥ KOMIETeHTHOCTH. KoMneTeHIUK — oTUy»)AEHHOE, Hamepén
3aJaHHOe conualbHOE TpeboBaHWE K 00pa30BaTENFHON IOJTOTOBKE
y4eHHKa, HeoOXomumod i1 ero  3(QQEeKTUBHOM  NPOAYKTUBHOMH
JeATeNIbHOCTH B ompenenéHHol chepe. KommeTeHTHOCTh — CrIOCOOHOCTH
YeJIoBeKa K IPAKTHYECKOM JESATENbHOCTH, K PEIICHHIO JKU3HCHHBIX
mpoOyieM, OCHOBaHHass Ha TNPHOOPETEHHOM OOy4YaIOmUMCS >KU3HEHHOM
OTIBITE, €0 EHHOCTSIX, CKIIOHHOCTSIX M CIIOCOOHOCTSX.

Baxmneiimas 0COOCHHOCTh UENIOBEKa, YCTaHABIMBaeMas pPYCCKUM
KOCMH3MOM — OTKPBITOCTh HEHM3BECTHOMY, Oymymiemy, HoBomy. K.O3.
[uonkoBckuit  paspabotan  (opMmbl  Oymymiero  CyIIeCTBOBaHHUS
YeloBeYeCcTBAa U MPEANPUHT KOHKPETHBIC IIard B 3TOM HAIpPaBICHUU —
pa3zpaboTan TEOpHUIO pakeThl M KOCMHYECKHX TIIOJIETOB, CO37all
($HIT0CO(PCKYIO TEOPHIO IYYHCTOTO YEIOBEUECTBAY.

OTKpBITOCTE 0OPa30BaHUsI COOTBETCTBYET OTKPHITOCTH KOCMHYECKOH
¢mmocopun K.O. IlnomkoBckoro. YUeHHUK, IMOCTOSHHO ACUCTBYIOUIMHA B
CUTyalluM HEW3BECTHOCTH, HAaydaeTcsl OBITh OTKPBITBIM B WHBIC THIBI U
CTPYKTYpBl JKW3HH, KOTOpDBIE B HACTOSIIEE BpPEMs MOTYT OBITh €My
HEHM3BECTHBI, HO KOTOpbIe OyIyT BOCTpeOOBaHBI OT Hero B Oymaymem. B
ouepke «HeobOxoammocTs kocMudeckoi Touku 3peHus» K.O. [{uonkoBckumii
mumet: «Cynsba cymecTBa 3aBHCHUT OT cyasObl Bcemennoit. Iloatomy
BCSKOE€ Pa3yMHO€ CYILIECTBO JOJDKHO IIPOHUKHYTBHCS UCTOPUEH BCEJIEHHOID)
[2, c.168]. B uenTpe BHUMaHHA 3HAMEHHTOTO YYEHOTO M Ilejarora
HAXOJWTCS TIPOIIECC B3aWMOJCHCTBUS YEJIOBEKAa C BCEJICHHOH HE TOJIBKO B
MIPOCTPAHCTBEHHOM, HO U BO BPEMEHHOM, HCTOPHYECKOM OTHOIICHHH.
JlaHHOE TOJIOXKEHHUE SBISIETCS] OOLIMM JJIsl BCErO PYCCKOTO KOCMHU3Ma, U
JIOKa3aHHBIM, K TOMY e, 3KcnepuMeHTanbHo. Tak, A.JI. UwmxeBckuit
OOHAapyXWJI M HCCIENOBAI CBSI3b HCTOPMYECKHX, COLHMAIBHBIX U
YeJI0BEYECKUX PUTMOB C Tpolieccamu, nmpoucxoasimumu Ha Connue [3].

K.3. lluonkoBckuii aHanu3upyeT MmpobieMy TOoMcka u  oTdopa
TAJIAHTIMBBIX JIIOJIEH M KPUTHKYET CYLIECTBYIOIIYIO CHCTEMY OOydeHW,
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TOTOBSIIYIO, B TOM YHCJIE U Y4eHbIX. «OT HEro He TpeOyIOT HU OTKPBITHH,
HU M300peTeHHi, a TONBKO 3HAHWS YK€ YCTAHOBHUBIIEHCS HAayKH. TakuMm
00pa3oM, C MOMOIIBI0 3K3aMEHOB OTOHMPAIOTCS JIOMU HE C TBOPUYECCKUM
TalaHTOM, a4 C OTPOMHOM HAKJIOHHOCTBIO K BOCIPHATHIO». B pesynbpTare
«OONBIIMHCTBO HAPOAHBIX TBOPYECKMX CHJ IPOMAAacT OECIIOmHO My
geoBedecTBay [2, ¢.57].

B cBoux paborax «['ope u renuit», «/lBurarenu mporpecca» y4eHbIH
npeajaraeT MyTH YCTPaHEHHS UCTOPHMYECKUX OIIMOOK MO OTHOIICHHIO K
TanaHTaM ¥ ux ujaesM. Hekoropele M3 3THX IyTell MOTyT MoKa3aTbCs
CTpaHHBIMH, HaIpUMep, CeJeKIMs JJAeil N0 HX OJAapeHHOCTH U
MIOCTENICHHOE pa3JiefieHue MHpa Ha JBe vacTu. Jlpyrue mnpenioxeHus
YYEHOTO 3aCily>KMBAlOT IIPUCTAIILHOTO BHUMaHus. Hampumep, B ouepke «B
KakOM TIOpSAAKE TPOMCXOAWT OTKphITHE wim wu3o0perenue» K.O.
[uonkoBckuii  TUNU3UPYET JIOAEH B  COOTBETCTBHMM C  OJTalaMu
YCTaHOBJICHHSI OTKPBITHI: (paHTa3epbl (CKAa30YHWMKH) — Oojiee yMepeHHBIE
¢danrazeps! tuma XKrons Bepra, Oarapa Ilo — mapoBuTBIe MBICIHTENN —
COCTaBUTEIU IUIAHOB M PUCYHKOB — MOJENHUCTBI — IEPBbIE HEyJIauyHbIC
HCIIOJIHUTENN — OCYIIECTBUTEIN OTKPBITHUS [2, ¢.223]. YueHblil npeasaraer
BBIOMpATh MPEACTaBUTENCH U3 KaXJIOU IPYyNIbl U COOMPATh UX BMECTE JJIs
6osee 3(ppeKTUBHOM AEATEIHHOCTH Ha OJIaro YeI0BEYCCTRA.
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IMMPAMHNJIA BOTATCTBA U YYEHHE K.3. IUOJKOBCKOTI'O
O CBOBOJIE 1 OTHOIIEHUE K COBCTBEHHOCTH

THE PYRAMID OF WEALTH AND THE TEACHING OF
K.E. TSIOLKOVSKY ABOUT FREEDOM AND ATTITUDE
TO PROPERTY

Annoranusi. Kak cootnectn yuenune K.O. I{monkoBckoro o cBobone
YeJoBeKa, €€ CTEeNeHSAX M OTHOIICHHWE 4YeJOoBeKa K COOCTBEHHOCTH B
Oynymem u ceromns B XXI Beke; KTO BiajeeT OOraTcTBOM CTPaHBI, Kak
pacropspKaroTesl, KTO HaclIeAyeT, KTO COXpaHseT MPUPOTHOE U JyXOBHOE
00raTcTBO B HHTEpecax OOIIECTBa U YeIOBEKa

Abstract. How to correlate K.E. Tsiolkovsky's teaching about human
freedom, its degrees and man's attitude to property in the future and today in
the XXI century; who owns the wealth of the country, how they dispose of
it, who inherits, who preserves natural and spiritual wealth in the interests of
society and man

KiaroueBble ciaoBa: mnupamuna OorarctBa, (uinocodus KoCMHU3MAa,
CTENIeHW  CBOOOJBI, TPUHLUI  JOOPOBOJBHOTO  CaMOOTPaHWUYCHHMS,
coLMaJIbHAs UCTOPUS, UICTOYHHUKU OOraTCTBa, HacleIue.

Keywords: pyramid of wealth, philosophy of cosmism, degrees of
freedom, the principle of voluntary self-restraint, social history, sources of
wealth, heritage.

Hac 3awmHrepecoBana mpobnema cooTHocuTenbHOCTH (dmoxa K.O.
[{1onKOBCKOrO M OYIyIIEro 4YelloBEYeCTBa B CPABHEHUHU 3IOXOH MEpBOi
yerBepT XXI Beka) peanusalvd M PACHOPSDKEHUS (pacIpeesieHus)
HEOTpaHMYEHHOTO  KonmdectBa  (oObema, Macmraba))  pecypcos,
MHUHEpPAJIOB,  IUIOAOPOAHBIX  3€MeNib, IMPOCTPAHCTBA ©  DHEPIUHU
(ameprerudeckux pecypcon) win «I[lupamuna 6orarcTBay B Poccuu, u uaeu
K.D. IluonkoBckoro B OIEHKE CTENEHM CBOOOIBI B  OOIIECTBE
KOCMHYECKOro MmacmiTaba. I[HOJKOBCKHII OMpaBAbIBACT 4YEJIOBEKAa €ro
KOPOMKOU — COYUANbHOU  ucmopuel, €ro  TSDKENbIM  TPYAOM, €ro
HEBEKECTBOM, €T0 JYPHOH HACIEICTBEHHOCTHIO...ECTh HEOOXOIUMOCTh U
BO3MOKHOCTh OOHAPYXKUTHh B CAMOM YeJIOBEKE MCTHHHBIC IIEHHOCTH IyXa,
YTOOBI IICHHOCTH-BEIU CaMH COOOH MOCTEIIEHHO YTPATHIN 3HAYEHUE (aBT.:
unes L{uonkorckoro K.D. mokopeHHss KOCMOCa 4eJI0BEKOM OCYIIECTBUIIACK,
a Wies He3aBUCHMOCTH YEIIOBEKA OT «IIEHHOCTEW-BElIel» JI0 CHX IMOp He
yTpaTmia CBOETO 3HAYCHUS).
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Kak cobcmeennocms 6 OyOoywjem TOBIUSET Ha YeJIOBEKa, Ha €ro

co3Hanue, Ha ero nerHoctu? K.O. [{nonkoBckwii, paccMaTpuBast HHCTUTYT
COOCTBEHHOCTH, HE MpeIaraeT UCTPeOSITh U JIOMaTh, IepepacipeieisiTh
COOCTBEHHOCTh Ha IUIAHETE WJIM YJINYaTh JIIOAEH B «HHUIIETE UX ayxa». OH
MBITACTCA  ONpPABIATh dYeNIOBeKa (d4epe3 KocMuueckyro gunocogduio),
KOTOPBII BEIpabOTal WLTI030pHEIe IeHHOCTH [ 1, ¢.180].
Ham wuHTEpecHO OyAeT paccMOTpPEeTh HEKOTOphIe acHeKThl CBOOOIbBI
YyeJoBeKa B OOINECTBE KocMuueckozo Macuitada M HaWTH OOBsICHEHHE
(moHMMaHue) mpobieM denoBeka 21-ro Beka B OTHOUIEHWH K WHCTUTYTY
coocrBenHocTH  (I{monkoBckuii ObuT TiyOOKO yOEXAeH, 4YTO «Ioboe
nepepacrpeziejieHle MaTephalbHbIX [EHHOCTEH — MPUPOIHBIX PECYpCOB,
COOCTBEHHOCTH, a TaKXKe Pe3yJIbTaTOB TPYyHa, TO €CTh OTUYXKICHUE TPY/Aa,
BO3MOXKHO M TIPOMCXOAUT B CIIy4ae OTPaHUICHHOCTH MCTOYHHKOB CPEJCTB,
pecypcoB, Omary).

CreneHu cB0O0OABI YeJI0BEKA B 001IeCTBEe KOCMHYECKOro MacITada
1. AcnneKThbI CBO0ObI
- buonozuueckuii acnexm cBOOOH;, - NPOCMPAHCMEEHHbINI ACHEKM; -
UHPOPMAYUOHHBLL  acheKm; - IMOYUOHANbHbIL achekm CBOOOIBI, -
dyxoenwvitl mup uenoseka [1, ¢.182]

Yrto Memiaer peaju3oBaTh BCeM ITHM acmeKTaM CBOOOJbI YejloBeKka?
I{1OIKOBCKHIA CUNTAET, YTO TJIABHBIA YPOBEHH HECBOOOIBI YEIOBEKA 3a1aH
Hec800000ll  camozo o0bwecmeda, OTPaHUUCHUSMH, OTIPAHUYEHHEM €ro
MIPOCTPAHCTBEHHBIX M CBIPHEBBIX PECYpPCOB, Teorpaduel pasMelieHus,
reo(pu3NIeCKUMH (pakTopamu.

(aBT.: HOBas opraHu3anys o0IecTBa — HU(POBast FPaMOTHOCTH U IU(PPOBOH
Oecripenen (wm 1EdpoBoit xaoc). CIOXKHO TPENCTaBUTh, KaK MOTYT
N3MEHUTHCS B3aUMOOTHOIICHHUS B O0IIECTBE MEKIY €TI0 WICHAMH, KOTOpPbIE
OyIyT MOIBEPTHYTHI ONpPEAETICHHON «rpajaluuy; a depe3 He€ «UIeTKOW»
JUCKPUMHUHAIIMN Ha OCHOBE MMYIIECTBEHHBIX ITPAB MO OTHOIICHHIO — KYyXKeE,
pacnpeneneHHOW» — COOCTBEHHOCTH M HAKOIIGHHOTO (WJIM OTHSTOTO)
OoraTcTBa M MPUPOAHBIX PECYPCOB ONPEEICHHON IPYIION JII0IEH).

2. Cpofofa kak camoomnpeaeleHHe I KaK YCIOBHE caMopeaTu3aluu
yenoBeka: - uaes pacmpeaeneHus szeman y K.O. [lmonkoBckoro u y
«exkabpuctoBy; 5.CBo00Ia 1 colMalibHAsT OECKOHETHOCTb.

3. [Mpuanmn 106poBoOIBHOTO camoorpanuuenus [1, c.182 - 185].

Mo muenmio K.3. [lmonkoBckoro, BceM CTENEHsSM CBOOOIBI HYEIOBEK
nojiBepraercsi  JAOOPOBOJIEHO — paJyl  CaMOCOBEPLIEHCTBOBaHUS  (UTO
BBI3BIBAJIO KPUTHKY OIPEJIENICHHBIX aBTOPOB, HE COTJIACHBIX C (opMyIoii
KOCMHUYECKOT'0 ITyTH K «BEYHOMY OJIa)KCHCTBY»

284



3.1 OCHOBHOW TIPHHIWI ACUCTBHS: 00wecmeo Gopmupyem cebs, Oanee
obujecmseo  gopmupyem Opyeux; 6.2. JlnamexkTHKa COIHMAIBHOTO U
WHAWBHIYAIBHOTO, TJE COIMAIbHOE MIpeodianaeT;

3.2. OTBETCTBEHHOCTH YeJIOBEKA MO0 OTHOLICHHIO K poay Oymymemy

4. Cremenn  cBoOOAbl. Brimemsarorcs  Tpu  cTemeHH — CBOOOIEI,
COOTBETCTBYIOIINE YPOBHAM PAa3BUTHUS YEIOBEUECKOTO CYIICCTBOBAHMS.
Ilepeas — otcyTcTBHE CBOOOABI NO BCEM HA3BAaHHBIM IIO3ULHUSIM B
coBpeMeHHOM L{HoIKOBCKOMY OOIIECTBY.

Huswas cryneHp cBOOOABI peanu3yeTcsi B HOBOM OOIIecTBE Ha
«MEPBOHAYAIBHBIX CTA/IMSX €T0 CTAHOBJICHHS Ha 3EMJIEY.

CoBepuieHHOe  OOIIECTBEHHOE  YCTPOMCTBO ~ TapaHTHPYET  IOJHOE
UCIONBb30BaHUE  CIIOCOOHOCTEH  YeloBEeKa, BO3MOXHOCTh  BhIOOpa
WHAWBHAIYANbHOTO WIH  KOJJIGKTHBHOTO oOpa3a ku3HH. OmgHAKo
coxpaHseTcs  mpoOiieMHass ~OWONOTHS  4YeJOBEKa, OTPaHWICHHOCTh
MPUPOAHBIX pecypcos [1, c.187].

5. CoBeplIeHCTBO Kak cBoOoaa.

UYenoBek COBEpIICHHBIN 00JIaZaeT HOBBIMH XapaKTEPHCTHUKAMH: BMECTO
cmpaxa CMEpPTH — YBEPEHHOCTh B OECCMEPTHH, BMECTO Hegexcecmed —
3HaHue rocmuyeckou Qunocodpuu (aBT.: wiaum EI'D); BMecTo maccosozo
VHUYMODICeHUsi PACTEHMH M JKMBOTHBIX OOpETEHHWE WX CBOWCTB CaMuUM
YeJOBEUECKHM OPraHM3MOM; BMECTO CTpacTeil — dobpodemenv, BMECTO
KOHKYypenyuu BO BcexX ee BHIax (OopbOa 3a MaTepHalbHbIE M JTyXOBHBIE
LIEHHOCTH, 3aBUCTh, arpeccus) odocmoiinoe oOpamcmeo Bcex. OmHON U3
[JIABHBIX ~ YEJOBEYECKHX  WIUIO3MHA, TMOPOXKACHHBIX  CTpPacTIMH U
HEBEY)KECTBOM, HuonxoBckuit cUnTAal 9yBCTBO OJIMHOYECTBA,
3a0pOIICHHOCTH MAJIEHBPKOTO YeJOBEKa, 0 KOTOPOrO HET [ena cyanoe,
MUDY, 9eJI0Be4ecTBY (aBT.: kKak Benuk K.O. [nonkoBckuid, KOTOPBIH CBOMM
«Y4eHHEM O KOCMHYECKHX TIOJeTax» MpPEIBOCXUTHI 3Py ITOKOPCHHS
YeIIOBEKOM KOCMOCa H €Tr0 ONMKaWIIero MpOCTPAHCTBA; U KaK eIle JaleKo
JI0 OCYLIECTBJICHHS! MEYThI BEJIMKOTO YYEHOTO0 — «Iepexoj o0liecTBa Ha
ypOBeHb 3acenieHus mpocTpaHcTBa CoOJIHEUHOW CHCTeMb». MoxeM He
ycnets?!.)

6. IlosiokuTe/NIbHBIE JMYHBbIE KAaYeCcTBA YeJ0BeKa KaK CONHAJIbHAs
KaTeropus

IluonkoBckuil  HajensleT  YelOBEKa  KOCMHUYECKOIO0  KOMILIEKCOM
TIOJIOKUTEBHBIX JIMYHOCTHBIX KauecTB (B pe3yJsibTaTe padoThl Haja coboii),
(OpMHUPYIOLIMX yCTOW OOLIECTBA: JOBEPHE K JIIOASIM, OTCYTCTBHE 3aBUCTH,
HaJlMYie ONTUMM3MA, JIIOOOBb K HOBH3HE..., TPYIOIIO0NE, KOJUIEKTHBH3M,
KHM3HEPAI0CTHOCTD, SKCTPABEPTHOCTE. Bee 3TH KadecTBa BHIPaOATHIBAIOTCS
C TOMOLIbI0O HAYYHBIX METOAMK, B TOM 4YHCIE HIAH08020 N00bOpa
poaureneii... HpaBcTBeHHOEe 310poBbe, Oyaydd OOpeTEeHHBIM 32
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JUTNTENBHBIN, HO KOHEUHBIH MCTOPUYECKUH TEPHO, Janee He MOXKET OBITh
YTpaueHHBIM H CTAHOBUTCS €r0 OHTOJIOTHYECKOH XapakTepucTukoil [,
c.188].

OO0pammaer BHIMaHHE TEPMUH ONpoujeHue 9eI0BeKa, KOTOPOE BBICTYIAeT B
cucreMe L{HOTKOBCKOTO Kak nompeOHocmb Oyxa. YUEHBIH CUHUTAET, YTO
TIPEIOCHIIIKON onpoweHuss CTAaHOBUTCS €80000a om Npusa3aHHocmell KO
BCEM BHJAM COOCTBCHHOCTH TWPU YCJIOBUHM «HAJIMYUS KOJUICKTUBHOMN
COOCTBEHHOCTH Oe3rpaHMYHBIX pa3mMepoBy [1, c.189].

Jlis Hayana aBTOp MpeylaraeT ayJAuTOPHH MPAKTUYECKOE 3aHATHE IO
OTPENICIICHUIO YPOBHEH KCTOYHMKOB HAIIMOHAJNBHOTO OorarctBa U
BIIOCJICACTBUM  OOCY)XZEGHHE  WHTEPECHbIX IIO3ULMH CO  CBOMMH
komMeHTapusamu. «Ilupamuaa» 60raTcTeo M e€é HACJeAHUKH...[5]

(ITmas MpaKTHIECKOTO 3aHATHA)
1. HanmonanpHOE OOTaTCTBO - MAKPOIKOHOMUYCCKUH ITOKA3aTeIb.
2. H.6. B Poccun. OcHOBHOM BKJIaJ B HAIMOHAJIBLHOE OOTaTCTBO.
3. [Mmpammua OboraTcTBa: HICTOYHUKHU M HACIICTHUKH.

HysxeH cMbIca sKH3HEHHOTO camopa3Butus. Ecimm y B3pocioro
YeNmoBeKa MOJNYYHJIOCh, W OH JIOCTUT YpOBHSA caMOpealu3alufl |
JMOCTHKEHUS] — Hay4YHd TOTO, y KOTO HE MOJydaeTcs. A TakuX JIIOACH e
MHoro. JloctatouHo MHOTO. HyoicHa sHepaus 00CmudiceHust U pa3eumusi.
Hdanum  ompenesneHHe: 4YTO Tako€  HAYUOHATbHOE — 002amcmeo  —
MAKPOIKOHOMUYECKUTI  NOKA3amenv, NpeoCmasiaiowuti 6 OeHeHCHOM
8bIPANCEHUU  COBOKYHHOCMb — AKMUBO8, CO30AHHbIX U  HAKONJIEHHbIX
0dwecmeom.

1. HaupoHaJbHOEe 00raTcTBO BKJIIOYAET:

-npupoousle  bocamcmeqa;  -mamepudaibHvle 002aMcmed;  -0yXOGHble
yenHocmu.

2. HannonaabHoe 0orarcreo B Poccun.

OCHOBHOH BKJIaJ] B HAITMOHAIEHOE OOTaTCTBO POCcHy BHOCAT:

- NPUPOOHDIL KANUMA, -POCCUNCKULL YeN08eUeCKULl Kanumai,

-ghusuneckull xanumain.

Ilo omenke »sxcmeproB Bcemmproro OaHka OJossa  yenogeueckozo
Kanumana 6 HayuonanvHom 6Oozamcmee Poccum B KoHIe XX Beka
coctaBisina 50%, nons npupoonoco kanumana — 40%, nonst gusuyeckozo
-10%

HN3mepenne HalmuoHAAbHOI0 OorarcrBa. CucremMa nokasartesei:
— Hanuyue (00vémbl) U cMpyKmypvl bo2amemaea,

— BOCHPOU3BOOCMBO BAICHETIUMUX €20 HaACmell;

— QUHAMUKA 68Ce20 D02amCcmea u e20 COCMABHBIX INEMEHMO8;

— pasmeujerue 602amcmea Ha meppumopuu Cmpanbl,

— OXpaHa NPUPOOHLIX Pecypco8 U UxX 60CHOHEHUE.
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3. UcTounukm GorarcrBa:

1. Ocnoenoe 60zamctBO — 3eMJs (KTO €if BIaICeT U, KTO PACHOPSIKACTCS).
2. Heopa 3emau (KTO UMH BIaJICET U, KTO PACIIOPKACTCS).

3. Booa u neca (KTo nX COXpaHsET, KTO M KaK HCHOJIB3YET).

4. Toporu, CBSI3yIOIINE TEPPUTOPUHU (KTO MMH YNPABISIET, KTO OTBEYACT,
KTO ¥ KaK HCIIOJIb3YET, KTO OTBEYACT 32 COXPAHHOCTB).

5. Ilpombtuminennoe o0o2amcmeo (B KakoM 00BEME, KTO M Kak
BOCITPOM3BOJIUT, KTO M KaK MCIOJB3YET).

6. Inepzemuueckoe 602amcmeo (KTo OTBEUYAET U KaK UCHOJIB3YET).

7. Mawiunnoe 602amcmeo (Kak ero UCHONb3YIOT, KaK XPaHAT),

8. Xnebnoe 602amcmeo (K10 BBIPAIIUBAET, KAK XPAHAT U PaCIPEACIISIOT).
9. Mopckue 60zamcmea (KTO UX KOHTPOIUPYET, KTO pacIpenenseT, Kak
UCTIONB3YIOT, KTO BO30OHOBIIIET MOPCKHE OOraTcTBa).

10. Kynemypnoe 60z2amcmeo (KTo UM 3aHIMAETCS, KaK UCTIOIB3YETCH)

11. Hacneoue npedxkoé (rne OHO XpaHUTCSA, KaK U3MepsACTCs, Kak
UCTIONB3YIOT, KaK IEepPEeJaroT OT MTOKOJICHHS K TIOKOJIEHHIO).

12. @unancosoe 60zamcmeo (KTo M KaK €ro paclpenenseT).

13. ITorumuueckoe 60zamcmeo (KTO M KaK MPABUT CTPAHON).

14. Humennexmyanvhoe 002amcmeo — TCXHOJIOTUH, Hayka, 00pa3oBaHUe,
NaTeHThl, W300peTeHUs, OTKPBITHS (T XPAHHUTCS, KTO OTBEYaeT, Kak
BOCTIPOM3BOANTCS, Kya U KTO HAIIPABIISET).

15. JIioockoe 602amcmeo — 4ejioBedyeCKMii TOTeHIMaJd (KaKk OH
UCIIONIb3YeTCs, Kak IepepaclpenessieTcs, Kak OLEHHUBACTCSs, Kak
COXpaHseTcsl, KaK BOCIIPOU3BOIUTCS).

16. Ilpupooooxpannoe 6ozamcmeo — 3sKon02uveckoe Hacaeoue (KTO
OTBEYACT, KTO PETYIHPYET, KTO OICHMWBAET, KTO COXpaHAET, KTO M Kak
BOCITPOHM3BONT).

17. 300posbe-602amcmeo (CKOIBKO CTOUT, KTO OLICHUBAET, KTO OXpaHICT,
KTO (PMHAHCHPYET, KTO CO3JaéT YCIOBUS JUISl TTOAEPKAHUS 310POBBS).
18. yxoenoe 60zcamcmeo — nacnedue (KT0 M Kak OIICHHWBAET, KTO €rO
MOJIAEP)KHUBACT, KaK €ro MCIOJB3YIOT, KaK €ro HAaKaIUIMBAIOT U COXPAHSIOT)
[5].

P.S. EcrecTBeHHO, BO3HMKAEeT HACYIIHBIH BOIMPOC: KaKHUM JOJIKHO
OBITH COBpeMEHHOE 00pa3oBaHHE, YTOOBI TOHECTH A0 MOAPACTAIOIIETO

MIOKOJICHHS BCIO CJIO)KHOCTh B3aUMOOTHOIIEHH T MEXay
coOcTBeHHHKaMH  (pa3iauYHbBIMM ~ (QopMaMu  COOCTBEHHOCTH) W
paBooOIIaaTeNIIMA WHCTUTYTa COOCTBEHHOCTH, KOTOPBII

dbopMmupoBasics Bce THICAYENCTHEW WCTOpHEH Hamed CTpaHbl |
3akperuieH B OcHoBHOM 3akoHe - Koncrutynuu PO.
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PEBOJIFOLIMIO U €€ NOCTIDKCHUs ¢ HuppUBH3AMeH oOIecTBa U HEXBATKOH
CIIELMAIIICTOB, CIIOCOOHBIX HHTerpupoBaTh UM i1t mpocToro, B TOM 4ucie
TOJIOCOBOTO YHpaBJIeHHs poOOTaMH Kak I OSKOHOMHKH, TaK [UIs
COLMAIIBHBIX Cep AeATEIBHOCTH

Abstract. How to combine K.E. Tsiolkovsky's ideas about the
technosphere with the modernization of the country, taking into account the
fourth technological revolution and its achievements with the digitalization
of society and the lack of specialists capable of integrating Al for simple,
including voice control of robots for both the economy and social spheres of
activity.

KaioueBnle cioBa: texHocdepa, monepuuzanusi, HBUK (nano-, 6uo-,
nH}popMannOHHbIE TEXHOJIOTHH -, KOTHUTUBHBIE+HIU(PPOBEIE),
TexHoymoruueckass  peomroumsi, WM (MckyccTBeHHBIH — MHTEIUICKT),
mupoBu3anus 00MECTBa, BAPTYAIbHBII MUp, BUPTYaJIbHBIN YEI0BEK.

Keywords: technosphere, modernization, NBIC (nano-, bio-,
information technology -, cognitive+digital), technological revolution, Al
(Artificial intelligence), digitalization of society, virtual world, virtual
person.

PaccmatpuBas koHuenuuio texHocdepsl B Tpynax K.9. [{uonkosckoro,
B KOTOPOH OTpakaroTcsi 03a00YEHHOCTb BEJIHMKOTO YYEHOro, IMpobiema
peanu3alM  OPUPOAHOTO  MOTEHIMalda  4YeJoBeKa,  KyJIbTypHOU
COCTAaBIIAIONIEH IUBHIN3AIMH, U TEXHUKH KaK CpPEACTBa OOIIECTBEHHOTO
pazsurug [1, c.203], Mbl BUAMM NEPCHEKTUBY PAa3BUTUSI MHOTHUX — OYEHb
Ba)XHBIX U1 JIIOJEH IUIaHETHl M Hamled CTpaHbl, — TEXHUYECKHX
JOCTHKEHUH ¥ N300pETEeHN Ha T0JIb3Y YeI0BeKa.

AnexceeBa B.J. BbenseTr uenbld  KOMIUIEKC 3a/4ay, KOTOpBIE
000CHOBaHBI TeXHWYeCKMMHU n3o0perenusiMu {nonkosckum K.O. B cBomx
Hay4yHO-TEXHUUYECKUX Tpyaax [1, c.203].

Ceroanns B Poccunt 0ueHb MHOTO TOBOPSAT O MOOEpHUZAYUU.

OmHUM 13 OCHOBHBIX TPEMSATCTBUIl Ha NMyTH MOAEPHHU3AIMU SKCIEPTHI
CUHTAIOT «APXAUYHOCHbY PYCCKO20 HAPOOad (ABT.. TOJIBKO 3TH «IKCIIEPTHI»
3a0bUTH O TIPEJICKa3aHNH BEJIMKOTO KaJy)KCKOI'0 yYEHOIr0, KOTOpPOe BCKOpE
cObmock Onmarogapsi camootBepxkeHHomy Tpyay C.II. Koponesa, ero
CITOJIBIDKHUKOB W TIepBOTO denoBeka B kocmoce FO.A. Tarapuna) [3, 467 -
473. Ecnu MBI IpOJOJDKUM HayuHble nmpeackasanus K.O. [luonkosckoro, —
a 2TO U BBIXOJA HA HOBBIH DHEPreTHMYECKHH YPOBEHb C IOMOIIBIO
IpUMeHeHHus JTyurcTor sHeprun CoiHuA (eX.: «COJHEYHble OaTapen» Ha
kpbime HoBoro 3nmanusi MUK um. K.O. IlnonkoBckoro), sHeprust BeTpa
(ex.: «BETpsSIKM»), BOJONAZOB M MOPCKHX BOJH...TeXHHWUECKHE TPYABI
[[0IKOBCKOTO ~ OOpHMCOBBIBAIOT ~ KOHTYPBl  HOBOU  APXUMEKMYpbl,
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mpaucnopma, — C6A3U,  CENbCKOXO3AUCMEEHHbIX U NPOMBIULICHHBIX
KOMNJIEKCOo8, cucmem 2n00anibHblX B00HO-CYXONYMHLIX COOPYIICEHUll Ha
3emme. Ecnm mpuHATE 32 aKCHOMY YTBEPXKICHHE O «MEHTAIBHON
OTCTAJOCTW» COBPEMEHHOTO PYCCKOTO OT  «CPETHECTATHCTHYECKOTO
MIPOTPECCUBHOTO  €BpONEiila», TO M3 3TOr0 CIEAYeT, YTO HUKAKOHI
Hacrosmedt moxepHm3aunu Poccum mo 2025 roma kmaTh HE TPUXOAUTCS
(ora Touka 3peHus mnpeodiagaga B 2011 romy, Ha MeXIyHapOIHOM
KoH(pepeHMy, nocesmenHol 50-neruto nonera F0.A. ["arapuna).

Ymo mul noopasymesaem noo modepruzayuei Poccuu?

Ecmu  moodepnuzayuio  mexumuueckyio, Hayumylo u  UHGOPMAYUOHHYIO
(TEXHOJIOTUYECKYIO), TO, 60-nepeblx, €€ HEeOOXOAUMOCTh HBIHENIHUI
«HapoA» TOJ COMHEHHE HE CTAaBUT M HE OTTOPraeT, a B0-8Mopbix,
HEKOTOPbIE PYCCKHE LapH M HEKOTOPBIE COBETCKHE BOXIHM BIIOJIHE YMEIH
MIPOBOANTD TaKyl0 MOJCPHHU3ALIO U C 3TUM «HAPOIOM».

Ecmu moodepnuszayuro ungpacmpykmyphyro (IOpOTH, CBS3b U Ipodce),
TO BpsA 1 B Poccnu HalfyTCs M0y, KOTOphIE IPOTHB HEE BO3PaKaroT.
Ecmn  modepnusayuio obwecmeennylo, Hampumep B (OpME CO3TaHUSL
CIpaBeUIMBON M OTBETCBEHHOHM CyNeOHOM M B IIEIOM INPAaBOOXPAHHUTEINb-
HOM CHUCTEMBl, TO HBIHECIIHUN DPOCCUMCKUHI «HApoI» XAET HE NOXKIETCS
TaKkoil MOJIEpHHU3AINK, KOTJAAa HAKOHEI| omeyecmeeHHdas dAuma CO3J1acT
€BPOIEHUCKYIO 3aKOHAAATENbHYIO CUCTEMY.

Ecimu  moodepnusayuio  zpasicoanckyio, HaIpSIMyI0 CBSI3aHHYIO C
«TOPOJICKON KYJIBTYpOW» (abbl U3 «IJIEMEHU MPEBPATUTHCS B TPAKITAH)
HaleINTh Ha pPelIeHHe BBIXOJa M3 arpapHoro odIecTsa, TO ypOaHHM3aIus
Poccun naBHO BBINIA W3 CTaJWM CEIbCKOXO3SICTBEHHON cTpaHbl. OnHAKO
BO3HHUKACT BOIPOC, a KAKOB CETrOnmHS udean (0Opaser Ais IOIpaKaHWs)
oOpasa XH3HM TOPOJICKOro oOmecTBa B HamOoJee IPOIBETAIONINX €To
cnosix? A wmaean TakoB: paboTaTh B TOpoJe — JKUTh Ha mpupone (B
3aropoJHOM JIOME), Pa3BIEKaThCs B TOPOJIE — OTABIXATh HA IPUPO/IE.

Yemeépmasn mexnonio2uieckas pegoioyusi CBepuInIach.
IIpyuéMm e€ mnepexox B JOCTYNHBIE MAacCOBOMY PBIHKY TEXHOJIOTUU
MIPOU30UAET OBICTpEE, YeM 3TO OOBIYHO OBIBaIO B XX BEKeE.
Heckonbko nier Hazan HauumonanbHbelid Haywsbelid ¢onny CLIA BeimycTHI
OTYET, TPOTHOZUPYIOINN pa3BUTHE Hayku B Ommwkaimme 50 ser. OTyér
6but Ha3zBaH NBIC, mwm mo-pycckn HBUK. «H» - 3T0 HaHOTEXHOJIOTHH,
«b» - Ounorexnosornn, «M» - nHPOpMannoHHBIE TexHONOrMH U «K» -
KOTHUTHUBHBIE TE€XHOJOTHH. IIpu 3TOM BCe ueThIpe HampaBICHUS JOJIKHBI
pa3BHUBaThCs B IJIOTHOMH cBsi3ke [2,4,6].

CoBpeMeHHOe 00pa3oBaHue: KOMIIETEHTHbIA WJIU 3HAIOMIMI?
1. Kaxum 0onacno 6vims cospemennoe obpasosanue?
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CeropHAIIHAE POIOUTENH BIOJHE OTAAIOT cebe OTYET, YTO B HBIHEITHHUX
peaNHsIX HeBO3MONCHO pa3 U HABCe20d HAYYUUMb peOEHKA MOMY, 9TO CTAaHET
3A71020M NOIYYeHUs Xopouieco paboue2o Mmecma M NPOPeccUOHATbHO20
paszeumus. VI3MeHeHus, IPOUCXOIAIINE B OOIIECTBE, paccMaTpUBarOTCA B.
HuknuTiHBIM Kak Tepexox W3 OJHOH IMBIIM3AIMH B JPYIyl0 —
Ha3bIBAEMYIO «UHPOPMAUUOHHBIM 00uecmeom»|8].

Kak n3BecTHO, OCHOBY cHCTeMBbI 00pa30BaHHs NPEKHEro oOIecTBa
COCTaBJISUTM 3HAHHWS, a CHCTEMa 3HaHUH (OPMHpOBaIa KAPTHHY MHpPa
YeJIOBeKa, Ipejiyiaras NeIbHbIC MPECTABICHUSI O TOM, YTO €CTh reorpadus,
HCTOpUS, MUPOBAsi 5KOHOMUKA U T.II.

A OCHOBHBIMHU COIMAJIbHBIMH CAMHHUIIAMH TaKOrO THIIA OOIIECTBa OBLIH
npogeccuu. TlpodeccuonanpHas, a He o00Opa3oBaTesibHAs  OLCHKA
ompenesyia «CTOMMOCTB)» UEJOBeKa, €ro HaBHIKOB, YMCHWH, 3HAHHH,
3HAYMMOCTb U IIEHYy ero AuIuioMa. B mHpopMannoHHOM 0O0IIecTBE 3HAHHE
TIOTEPSIIO MPEXKHIOK CHITY, U €T0 MECTO 3aHsUIa UHGOpMAyUs.

2. CeroaHsi B LleHe MOABUKHOCTDb. MHpopmayuontoe odbujecmso — 3TO
00IIecTBO, B KOTOPOM MPOHCXOIST HMOCTOSHHBIC M3MCHEHUS, NMPUIEM, B
KpaTdaiimme Ccpokd. 3apaHee HAy4YHTh 4YeJOBEKa BCEMY, C YeM eMy,
NpUAETCS  CTOJIKHYTHCS, CErOJHS HEBO3MOXHO. Temepb  yUHUThCS
MIPUXOANUTCS Ha MPOTSHKEHUU BCEW KU3HU... YUUTHCS U NEPEBUTATHCS C
MECTa Ha MECTO YEJIOBEK Tereph OYCT Ha MPOTSHKCHUH BCEH CBOCH MKHU3HHU.
3. Heo0Xx0aMMoOCTh Pa3BUTHS HCKYCCTBEHHOI'0 HHTEJNIEKTA

TexHOoJIOTMH  UCKYCCTBEHHOTO  HMHTEJUIEKTa YK€  OXBaTBhIBAIOT
MpaKTHIecKue Bce chephl pOCCHHCKON PKOHOMHKH W MX BHEApEeHHE OymeT
TONIBKO PACTH. 3HAYUT MOTPEOHOCTh B CIEIMATHCTaX OyIeT TOJBKO
HapacTatb. B (eBpanme »Toro roma Obpula yTBep)KIeHa OOHOBJICHHAS
«HammonaneHas ctpaTterust pa3BUTHA HUCKycCTBeHHOro uHTemnekTa (MI)»
Ha nepuoa 1o 2030 rona.

3.1. He xBaTaeTr cnenuajucToOB

«CerofHsi OTEYECTBEHHOW DJKOHOMHKE He xBataeT J0 10 Teicau
cnenuanuctoB no WU, - tak cumraer rinaBa komurera mo MW APIIII
«OTtevecTBeHHBIH codT», reHepanbHbld JupekTop «HaHoceMaHTHKM»
Cranucnas AIIMaHOB.

3.2. UTo mpeacTouT By3aM ceroJHsi U B oOyaymem?

CraHucnaB AIIMaHOB OTMETHII, YTO By3aM CTOUT B OIIEPEIKAIOIIEM TOPSIAKE
TOTOBHTh KAOpbl TIO HAMPABICHHUSAM, KOTOPHIC MOKAXKYT BICUYATIISIONIAN
poct B Ommkaiimme rogpl. Bo3pacTaeT mOTpeOHOCTH B CO3JaHUM YMHBIX
poOOTOB ISl MPOMBINUICHHOCTH, JIOTUCTHKH, WCCIICAOBAHHA B OMACHBIX
WK TPYIHOJOCTYIHBIX paiioHax[7].

3.3 ®eaepanbHblii NpoeKT «cKycCTBEeHHBI HHTE/LIEKT)
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Ceromasa oOydenue crenuaiuctoB B chepe MM wmmer B pamiax
¢denepampHOTO  TpoekTa  «VICKYCCTBEHHBI  WHTEIUIEKT».  Takue
oOpa3zoBaTenpHbIe TPOEKTH peanm3ytoT O0omee 100 0TeueCTBEHHBIX BY30B.

4. YeTnIpe BOMPOCa 0O IIABHOM

Bonpoc nepswiil, xoTOpEIi 3amaéTcss POOUTEISIME TIPH BBIOOpE ydeOHOTO
3aBefICHUA JJsI CBOEro peOEHKa: cmoocem U OH 6 OdalbHeuulem
obecneuums cebn u ceoro cemvio? Henbss BecTu cebs OIMHAKOBO CO
BCEMHU U, OTBEUasi HA 6MOPOU BONPOC — KAK HCUMb ¢ OPY2UMU J1100bMU? —
ClefyeT, B IEpBYIO OdYepellb, YYUTHIBATh HEOOXOAMMOCTb BIAJCHUS
TEXHUKaMH TIOHUMAaHUSI APYTHX.

CaMblil CIOXHBIH mpemutl 60nPoc — KaK dHcums ¢ co6oi? JIns MHOTHX OH
CTAHOBUTCS HCMPEOMOJUMBIM, OCOOCHHO IS MOJIONEXH, O UEM
CBHUJICTENBCTBYET CTATUCTHUKA CaMOyOHICTB, COBEPIIAEMBIX B OONBIINHCTBE
ClTy4aeB B MOJIOJIOM BO3pacTe.

W HakoHen, uemeépmulil gonpoc — 3auem movl npuwiIu 6 IMom mup?
OtBeyast Ha HETO, KAXK/IBIH MPOXOINUT TPU CTATUH: YUeHU4ecmeo, ooyuenue
U N0020MOBKY.

5. o onpenenenuto B. HukutuHua, 21uma — 310 Moau, «xomopwvle Hecym
Ha cebe npozpammy 60CHpoU3600Cmea, Uiy pazeumus Mupd, Kmo 6 omeeme
3a Mo, YMoObL MUP HCUTL U 8 HEM MOICHO DBLIO HCUMND.

B o0miectBe, Mo HEKOTOPHIM OLIEHKAM, TakKuXx Jrojeit He 6omnee 7-10%.

6. «A ceifuac pUIYMay CaMblii IPOCTON U T€HUAJIBHBINA CIIOCO0 — YXOJ B
supmyanvnutii mup. [1o npenBaputensbHbIM nojacuétam, 10 70% HaceneHus
OyIleT «CBAIMBATh)» UMEHHO Ty/a.

JlpeBHME nemwiIn AOCYr Ha JBa THMA: OJAropoAHBIN M HH3KHH.
bracopoousiii — TPOBOOWMEIA 3a pacCy)KICHHSMH, HU3KAH — B
yoosonwcmeusix. [lo muennio B. HukutnHa, «0Opa3oBaHue — 3TO BBICOKHI
JIOCYT, KOTOPBIM HykeH He BceM. OcCTajbHBIE MPOCTO HrPalOT B MIPHI U
[I0JIy4alOT YI0BOJILCTBUEY [8].

Jlureparypa
1. Anekceera B.M. K.D. IluonkoBckwuii: duimocodus kocmmzma. — M.:
Camoo6pasosanue, 2007. — 320c.
2. Unpnuckuit .M. OOGpa3zoBaHue B LENAX OMNYIJICHHUS [DNEKTPOHHBIN
pecypc] URL:http: www. rikmosgu. /publication/3559/4277.
3.K.3. [{nonkoBCKHUI HM3BECTHBIH M Heu3BecTHBINW/cocT. A.JI. T'0J0BaHOB,
E.A. TumomenkoBa. —M.: «["enuocy, 2023. -510c.: un
4. Kazaunnckuit A.E. IIpoexnus uenoBexka XXI Beka: oT wuuen 10
Borutomenus// OKOT'PAJL, Ne9, 2018. —c.42-52

292



5. Kazaunncknit A.E. YenoBek kocMraeckoro cozHanus // Marepuainst 55-x
Hayunsix grennit mamsitu K. O. Huonkosckoro. wacts 2. — Kamyra: U3n-so
«Aimocy, -2020. —c.133-140.

6. Kazaunnckuit A.E. Cucrema «Yuurenp». XXI Bek — Bek YuuTenss u
HactaBHUKa. Yuutens K.O. IlnonkoBckuii u ero ydennku// Martepuaisr 58-
x Hayuneix grenunit namsatu K. 3. uonkosckoro. gacts 2. — Kanyra: U3n-
BO «Dimocy, -2023. — ¢.133-140.

7. Kazauunckuit A.E. ColuanbHO-IICUXOJOTMYECKHE ACMEKThl pPa3BUTHUSL
mudpoBeIX TeXHONOTMH B By3e//Marepuansl  MexayHapoanod HTK
«Mononexxp 21-ro cromeTws: Hayka W 00pa3oBaHME B YCIIOBHSAX
mudposuzanuny. Yacte2. —MockBa: U3n-Bo: Hayunsiii BectHuk MI'QY, -
2024. c.

8. CoBpemeHHOE oOpa3oBaHHe. Teopws W TpPaKTUKA. YUeOHO-TPaKTHY..
mocobue I'TI «O6mm3maty», Kamyra, 2011,- 165 c.

9. lmonkosckuit K.3. Bons Beenennoit. Kocmuueckas ¢mmocodpus/ /K.O
HuonkoBckmii. — M.: Dxemo, 2015. 480c.: ni.

VK 378+37.035
eLIBRARY .RU: 14.35.05
Jdoponunn U.B.
Doronin L.V.
MIeIaror JOMOJHUTENBHOTO 00pa30BaHUS
HPTutO «Co3Be3znue» r. Kanyru

CEMEWHOE BOCIIUTAHME K.3. IMOJKOBCKOI'O
B ITIPOEKTHOM JEATEJBHOCTH

FAMILY EDUCATION OF K.E. TSIOLKOVSKY IN PROJECT
ACTIVITIES

AHHoOTanusi. B craThe pacckasplBacTCs O IPUHLOUIIAX CEMEHHOIro
BocruTanust K.D. [[MOTKOBCKOTO, KOTOpBIE HAIUIM OTpPa)KCHHE B
OpraHM3anuu IIPOEKTHOMI JIEATEIILHOCTH Jereit B CHCTEME
JOTIOJTHUTEIBHOTO 00pa30BaHusl.

Abstract. The article describes the principles of K.E. Tsiolkovsky's
family education, which are reflected in the organization of children's
project activities in the system of additional education.

KuloueBble ciaoBa: cemeiiHoe BocnuTanue K.3. Ilnonkosckoro,
MIPOEKTHAs AEATEIBHOCTD.

Keywords: family education of K.E. Tsiolkovsky, project activity.
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Cembs sBIIACTCS BaKHEHIINM (DaKTOPOM, CIIOCOOCTBYIOIIUM Pa3BUTHIO
TapMOHMYHOW JHYHOCTH peb&nka. M He cimywaitHo 2024 roxm B Poccum
oowpsBeH lomom cempm. K.O. IlmonkoBckuii, Oyaydum Iemarorowm,
MHOTOJIETHBIM OTIOM W JEIOM IIPHAABAl CEMEHHOMY BOCIHUTAHHIO
OoIbIIIOE 3HAYCHHUE.

BHyku yu€HOro B CBOMX BOCIOMMHAHMSIX OIHCHIBAIOT pa3IMYHbIC
SNM30/bl CEMEHHOro BOCIMTAHMS. YUEHBIM MO3BOJSI MOY4acTBOBATh B
OTpPENEIEeHHBIX TPYAOBBIX 1EHCTBUSAX.

BHykam pazpemranoch yuacTBOBaTh B paboTe B MacTEpCKOil: 1MoJaBaTh
WHCTPYMEHTBI, BBIIIOJHSATh HECIIOKHBIE CTOJSAPHBIE W ClIECAPHBIE PaOOTHI
UTA (AeTAM HPaBIJIOCh KPYTUTh TOKapHBIA CTAHOK, STUM OHU YyBCTBOBAJIHU
CBOIO IIPHOOIIEHHOCTH K CEPBE3HOMY Iy ).

IMocunpHOE yuyacTHE B CO3JaHWM MOJENEH AMpHKaOIeH (IoBepsAIoCh
paboTaTh ¢ BO3AYIIHBIM HACOCOM).
OT1IM GOpPMHUPOBAIICS HHTEPEC K TEXHUKE, TPYAY, TBOPUECTBY.

Omnwmpasice Ha ombIT KoHcTanTHHA DnyapaoBuda B oObeanHeHnn Kiry0
Bynymux HWmkeHepoB Ha TPOTSHKCHHH HECKOJIBKUX JIET PEaln3yeTcs
mpoekT «31o Ber Moxete!». B paMkax mpoekTa neTu B Bo3pacTe oT 5 10 15
JIET BMECTE C POJUTEISIMM M HAaCTaBHUKAMU TOTOBST BBICTYIUIEHHE IIO
pa3IMYHBIM TEeMaM, BBI3BAaBIIMX HX HHTepec. BBICTYIUIEHHS MHpPOXOIAT
nepes] HKCIEePTHON KOMHCCHEH, cOCTOsIIeH U3 NHKEHEPOB-KOHCTPYKTOPOB,
npenofaBaTeneil TexHudeckux BY30B, mpenctaBuTenell poaUTENHCKOTO
komurera Kiyba Bynymmx HWmxenepoB. B kauectBe 3pureneit
MIPUTTIANIAIOTCS POMUTENN M ydamuecss o0beanHeHus. OcoObIMU TOCTAMU
SBISIIOTCSL  coTpyAHUKH [loma-myszess K.O. lluonkoBckoro, B cTeHax
KOTOPOT'O ¥ IPOXOANT 3aIINTa MPOEKTOB.

JleTH TOTOBAT BBICTYIUIEHHE Ha 5-7 MHHYT, NpPEACTaBIsAs SKCIOHAT,
CO3JIaHHBI COBMECTHO C POAUTEISAMH. 3PUTEIM HMMEIOT BO3MOXHOCTD
3aJaTh BONPOCHl IO TEeME BBICTYIUICHHUS. OKCHEpTHas KOMMCCHS HaéT
PEKOMEHAALINH 10 JATbHEHIIEMy pa3BUTHIO IIPOEKTA.

Jns  y4acTHHKOB opraHusyeTcss Jkckypcus mo Jomy-myzero K.D.
uonkoBckoro. Bce y4acTHHKHM MEpPONPHATHA HArpaxJaroTcsd NEHHBIMU
MIPU3aMH KOCMUYECKOI TEeMaTHKH.
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AKTYAJBHOCTD NNEJATOTrMUECKHUX UJIENA
K.2. IUOJIKOBCKOI'O

THE RELEVANCE OF K.E. TSIOLKOVSKY'S
PEDAGOGICAL IDEAS

AHHOTAIMA. CrnenuanbHOH eIaroruaeckoun JIUTEPATypPHI
K.2. luonkoBckuil He oOcCTaBUI © MOITOMY MEJaroraM MOPUXOAUTCS
YTIyOJIieTCsl B COBEPIICHHO HEMENarorMIeCKUii KOHTEHT TPYAOB BEIHKOTO
YYEHOr0 B MOWCKax IeAarorndeckux uueil. Craresi MOCBsiieHa 0030py
MeIarorMYecKoi  NIesITeIbHOCTH YYEHOTO W €ro MeNaroruyeckux Hiew.
AxTyanuzanusi NeJarorudeckoro Haciequs YYEHOTro JacT BO3MOIKHOCTD
MOJIOIOMY MOKOJICHUIO POCCHUSH PEajM30BaTh CBOM HMHTEIIEKTYalbHbINH U
TBOPUYECKHH TIOTEHIIMAN Ha 0Jaro OTeyecTna.

Karouesbie ciaoBa: K.O.IlnonkoBckuii, megarorudeckas JaesTeIbHOCTD,
UICH, TIeJarOTUIECKUE TPUHIIUTIBI.

Abstract. K.E. Tsiolkovsky did not leave any special pedagogical
literature, and therefore teachers have to delve into the completely non-
pedagogical content of the works of the great scientist in search of
pedagogical ideas. The article is devoted to the review of the pedagogical
activity of the scientist and his pedagogical ideas. The actualization of the
scientist's pedagogical heritage will enable the younger generation of
Russians to realize their intellectual and creative potential for the benefit of
the fatherland.

Keywords: K.E. Tsiolkovsky, pedagogical activity, ideas, pedagogical
principles.

CnenuanbHOM IeNarorn4eckoil JIMTepaTypbl C PEKOMEHJAalMsSIMU B
opranm3aiun ooOpasoanus nereii K.O. L[MonkoBckuii HE OCTaBWI U
MO3TOMY  TEAaroraM IpPHUXOAWTCS  yrIyOusercss B COBEPIICHHO
HEMNeJarorn4eckuii KOHTEHT TPYIOB BEIMKOIO YYEHOTO B IOHCKax
nenarormdeckux une. Ilpm o63ope TpymoB K.D. I{monkoBckoro wmsl
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BEIJICIWIIA JBE OCHOBHBIX TEMBI: MEIarorndeckasi AeITeIbHOCTh YICHOTO U
€ro Temarorndeckue HAeH B HENEeNarorndeckux Tpyaax. Mcropus
BerymieHnss K.O. [{HoIKOBCKOTO Ha Ieoaroruueckyro CTe3l0 Hadajach B
1879 r., KOorma OH chad dK3aMeH Ha 3BaHHWE YYHTEIS apuOMETHKH U
TEOMETPHH Ye3IHOTO yuuiuia. Ha cBOMX ypokax ydeHBI-Tejaror coderalt
M3yYeHHE TEOPHH M HWCIONH30BAaHUE IMOJNYUYCHHBIX 3HAHWN Ha TPaKTHKE.
JleMOHCTpHpYsl yYEHHKaM OMBITHl C JJIEKTPUYECTBOM, OH HCIOIb30BAI
JNIEKTPUYCCKYI0 MAIIMHY COOCTBEHHOTO HW3TOTOBICHHS B KadyeCTBE
JTUIaKTHUecKoro cpeactBa oOyueHus. K.O. LluMonkoBckuiél cTpeMmwics K
TOMY, YTOOBI €ro YYCHHUKH HE TOJIBKO HM3Yy4alll TCOPHI0 BOMpOCa, HO U
yMeJId HWCIOJB30BaTh MOJyUYEHHBbIE 3HaHHMS Ha MpakTuke. C MOMOIIBIO
CaMOJICITbHBIX KECTAHBIX aCTPOJIAOMH YUYCHBIH - Teaaror MoKa3bIBall, Kak
OTIPENICITUTE BEIUYHHY U (HOpMY MIPEIMETOB 1 MECTHOCTH, HAXOIIIINXCS Ha
paccrostHuU. «CleayeT UCKaTh JIYUIINX CIIOCOO0B BO30YK/IaTh BHUMAHUE B
JEeTAX M TOAJCPKUBATH UX JTIO003HATEIBHOCTb, ITBITIMBOCTD YMa, Iep3aHue
TBOPUTH!» — TaKOBHI TpaBWiIa OOy4YCHHs, CHOPMYIHPOBAHHBIC YUCHBIM-
nemaroroM. Ero megaroruueckue MpHHINIBI OCHOBBIBAIUCH Ha CIIEAYIOLIIX
MOCTYJIAaTaxX: OT MPOCTOTO K CIIO)KHOMY; OT YaCTHOTO K 00IIeMY; OT TEOPUH
K TpakTuke. BaKHEHWIIMM M aKTyaJbHBIM METOAMYCCKHM MPUEMOM OBLI
MMOCTOSIHHBIA KOHTPOJIb M TPOBEPKA 3HAHHA, 03 Yero Helb3s BUTAThCS
JANbIIe B U3YYEHUH MaTepuaia. [ TaBHBIM yCIIOBUEM YCBOEHHS MaTepuaia
yUYCHBIN-TIEJAroT CYUTAJ BKJIFOUCHHE BCEro Kjacca B paboTy, 4TO TOBOPUT
00 HCIOJIb30BAHUN YUEHBIM — IEJAaroroM rPymmoBbIX GopMm pabotsr. s
oA KaHUs MHTEepeca K MaTephaly, KOTOPBI H3ydalics Ha YpOKe U
(dopMupoBaHUS HaBBIKA caMmocTosTeNnpHOW pabotel K.O. IlmomkoBckuit
3amaBall HECKOJNIBKO 3afad B KauecTBe JOMAIIHEH paboThl C ydeToM
crocoOHOCTEH JeTel, MperocTaBisisi BO3SMOKHOCTE BBIOOpa 3aJaHUS «IIO
CHIIaM».

Ceoum nenarornueckum kpeno K.O. [{nonkoBckuil cuuTan BOCIIUTaHUE
B YUEHHUKAaX CTPEMJICHHUs K 3HaHUSAM: «UTOOBI JIIOAU KK 3HAHUH, KaK
MUIIM, 9TOOBI 3HaHWE ObUIO MCTOYHHKOM BO3BBIIIEHHOTO CYACThS, a HE
HUCTOYHUKOM MYK H CIHE3!».

Ha npoTsbkeHMM Bcel KH3HM YYEHBIH-Tlenaror OOJbIloe 3HAueHHE
npeaaBail 00pa3oBaHUIO, YTBEPKIask MBICIL O TOM, 4TO 0€3 00pa3oBaHus HE
OyneT 3HaHWHA W pa3BUTHA OOIIECTBA B IEJIOM. TakWe KOHIENTYyaJIbHbIE
UJeH, KaK «1eJib 3HAaHUI» — «IOANEPKUBATD KU3Hb Pa3yMHBIX CYLIECTBY,
«HMCTOYHUK 3HaHUI» — «UyBCTBA U YM», «COKPOBHLIHHUIA 3HAHHUI» —
«HAyKa» YKa3bpIBAIOT Ha TO, YTO JOCTOHHOE OOIIECTBO MOXET OBITH
[IOCTPOEHO TOJBKO YMCTBEHHO pa3BUTHIMU moabMu. K.O. IluonkoBckuit
MareMaTHUKy IOCTaBUJ «CTEp)KHEM, IPOHU3BIBAIOLIMM BCE H3ydaeMmble
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JVCUUIUIMHBD, T.K. IMCHHO MaTeMaThKa CIIOCOOCTBYET «(HOPMUPOBAHHUIO
MO3Tay.

Wmnonupyer 10, uro K.O. LIHONKOBCKHI CBOM IearorndecKue HICH
OCHOBBIBAJI HA COOCTBEHHOM JKN3HEHHOM M IpodeccronansHOM onbite. Ero
BOCIIOMHHAHHS JI€TCTBA TOBOPST O TOM, YTO CTpax HaKa3aHUH MOXKET
OTOMTh JKelaHue peOeHKa YUUThCS, YTO (U3NUecKas OCOOEHHOCTh
(TiyxoTa) cTanu NPUYMHOW CTpaJlaHMi M3-3a HEYCBOCHHOTO Marepuaia. B
CBOEH NeNarornyeckoi NesTeIbHOCTH OH PYKOBOJCTBOBAJICS MOBEICHUEM
yU€HHKa, COCTOSHUEM €T0 370POBBSI.

Yro KacaeTcsi COBpEMEHHOCTH, TO Hy)XHa CIELHUaJbHO pa3paboTaHHas
nonyispuzauus  neparormueckux uaed  K.O. Ilmonkosckoro cpean
CTYACHTOB neaarorutdycCKux BY30B HC TOJIBKO ropoaa Kanym.
AxTyanuzanus HeJarorudeckoro Haclequss YYEHOTO JacT BO3MOXKHOCTD
MOJIOZIOMY TOKOJICHHIO POCCHSH PEaln30BaTh CBOW MHTEIUICKTYaJIbHBIH H
TBOPUYECKHUH IMOTeHIHaN Ha O61aro OredecTna.
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«TexHonmornueckuil yHUBEpCUTET»
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OBYYEHME Y BOCIIUTAHUE CJIYXAT EJUHOM IEJIN:
OEJOCTHOMY PA3BUTHUIO IUYHOCTHU

EDUCATION AND UPBRINGING SERVE A SINGLE PURPOSE:
HOLISTIC PERSONAL DEVELOPMENT

AHHOTaNUA. YenoseuecTBO BOJIHYET COXpaHEHUE cBoei
WJCHTUYHOCTH.  BocnuTheiBas  MOJIOJIOE€  IOKOJIEHHE  HHIKEHEPOB,
TEXHOJIOTOB, JiaBasi COOTBETCTBYOIee 00pa3oBaHue, ClIeAyeT He 3a0bIBaTh
0 I'YMaHUTapHOU KOMIIOHEHTE 00y4eHHS.

KaioueBnle ci1oBa: Bocrintanue, KuOopru, 6Mopo0oT, TpaHCTyMaHH3M.

Abstract. Humanity is concerned about preserving its identity. While
educating the younger generation of engineers, technologists, and giving
appropriate education, one should not forget about the humanitarian
component of education.

Keywords: education, cyborgs, biorobot, transhumanism.
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B XXI Beke 3By4aT BHOBH 3BOJIIOIMOHHO — (IIIOCO(PCKHE B3TIISIBI
[1110TKOBCKOTO O BOCIIUTAHHM MOJIOAEXKH, B KOTOPBIX COLMOKYJIbTYypHBIC
aCTIEKTHI 3aCIyKHIH CaMO€ CEPbe3HOE BHUMAHMUS HAIINX COBPEMEHHHUKOB.
[pu m3yyennn tpynos K.3. L{nonkosckoro, depe3 mpusMy oOpa3oBaHuS,
Ha TIEPBBIM IUIAH BBICTYNAIOT CO3HATEIBHO — JYXOBHBIC CHJIBI UCIIOBEKA,
Jafolllie  BO3MOXHOCTb  JalbHEHIEro  €ro  caMopasBUTUA U
CaMOCOBEpPIIEHCTBOBAHHUS. K.3. HnonkoBckuid  cuuran  oOydeHue
MOIIHEHITNM CpEJICTBOM BOCHHMTaHHS, B KOTOPOM BOCIIUTAHHE CIYXXUT
TIOHMUMaHHUIO 1ieJiel 00pa3oBaHMsI.

Ilouemy ke Tak OCTPO CTOMT BOIPOC O CaMOBOCIMTaHUH W
caMOpa3BUTHH COBPEMEHHON MoJofiesku? Pomb Kymupa B )KU3HHU MOAPOCTKA
BelMMKa W OOBEKT Mg TMojpaxkaHws Bcerma Oynmer Hadgen. K. O.
[{yonKoOBCKMI MHCaAN, YTO YYHUTENb JOJDKEH OBITh BBICOKOHPaBCTBCHHOW,
BBICOKOOOPA30BAHHOW JTHIHOCTBIO — «yUUTEIIeM KU3HI» [3].

[osiBrmich KUOOPTH, YEIOBEK-KHOOPT, OMOPOOOT WM TOCTUYEIIOBEK.
bronmueckne mpoTe3sI — 3TO  YCTPOHCTBO C  HMCKYCCTBEHHBIM
MHTEJIJIEKTOM, KOTOPOE CTaHOBHUTCS 4YacThio Tena. Jlromu MoauduuupyoT
ce0si HEe TOJNBKO 10 NMPHYMHE TPaBM, HO, U YTOOBI CHENaTh CBOIO JKU3Hb
ynobueil. Crout oOpaTuTh BHHMaHue Ha (akT co3naHue KubOopra wu3
YeloBeKa, KaK pelieHHe MpoOiIeMbl TICHHOCTH opraHusma. VIMeHHO 3Ta
uenb copMHpOBalia HJICOJOTHIO COBPEMEHHOTO TpaHCTyMaHH3Ma. Jcce
«Manudect kubopros» [2] g0 cux mop ocraéres akTyaiabHbIM, ¢ 1980 roma
OKa3aJl 3HAYMTENbHOE BIHMSHAE HAa MAacCOBYIO KYyJIbTYpy M HWHIYCTPHIO
pasBiieueHHi. lI3MeHeHHEe YeloBEYeCKOro ecTecTBa, KOTOPOE 3allajHble
YUYE€HbIE PETOIHOCHT, KaK 3BOJIIOIMOHHBIH MPoIecc, K 3BOJIIOINH YeJIOBeKa
HE MMeeT HHMKAaKOro OTHOIIeHMs. bu3Hec mMmeeT cBoM 3aKOHBI M MEHbIIE
Bcero 03a0o4eH GrrocodckuM aHAIM30M MOCITIEICTBUIT CBOETO Pa3BHUTHSL.

«[onosa mpogeccopa Joyanmsa» [1] - kaura, Hanmcannas B 1925 romxy
(cro ner uazanm). B 1984 roay Bemmen ¢uwibM mo kaure. Kak peanbHO
COBPEMCHHBI cjioBa repos (uibpMa: «Mepkypuii» mpomaet Oeccmeprtue!
Macmra6! Pasmax! A BbI TyT BO3UTECH CO CBOMMHM 00e3bsiHaMu. Ha Bamem
npernapaTe MOXHO BbIBeCTH H miogumiek. Hy, Tex, uto 6e3 3arei. Uto
HYKHO, TO W chenaioT». Heo6Xxomumo cefidac HalOMHHATH MOJIOJIEXKH O
KJIACCHKH, CO3/aBas IIepPEeBEC IIEPEBEPHYTOMY MOHUMAHHIO 3SBOJIIOLUU
YeJoBeKa.

[lepcriekTHBHBIE ~ HayYHO-TEXHHYECKHE pPa3pabOTKH  HEOOXOJHMO
oTAeniATh  OT  (aJbIIMBOH  TPAaHCIYMAaHHCTHYECKOHW  HIEOJIOTHH,
npesaraoneil 3aMeHUTh BHYTPEHHEE Pa3BUTHE UYelIOBEKa Ha (PU3MUYECKOe
COBEpLIEHCTBO U OeccMepTHe, a 3HAYHT - CMEPTh YeJIOBEUYECTBA KaK BH/IA.
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PAZPABOTKA NPOI'PAMMHOI'O OBECTIEYEHUA
JJIA JUCTAHHUOHHOTI'O 30HAUPOBAHUA 3EMJIN

DEVELOPMENT OF SOFTWARE FOR REMOTE SENSING
OF THE EARTH

AHHoOTanusi. Mosi paboTa TOCBAIIEHA MEPCIEKTUBAM Pa3BUTHS
WCTONb30BaHus JaHHBIX [[33 (IMCTaHIIMOHHOTO 30HAUPOBAHUS 3€MJIIH ).

B 2017 r. mpou3onu peBOTIONMOHHBIE U3MEHEHUSI B JUCTAHIIMOHHOM
3omupoBanuu  3emau. Kowmmanms  Planet (CIHA) mpemioxuia
NPUHIUIHAIBHO HOBBIH MOJXO0J] K HOJYYEHHIO MPOCTPAHCTBEHHBIX JIaHHBIX
— HENpepbIBHOE BBHITIOJIHEHWE CHEMKH BCEH TEppUTOPHH 3eMiIn OOJIbIINM
YHCIJIOM CITyTHHUKOB, T.€. €KETHEBHBI{ MOHUTOPHHT.

KaioueBble cioBa: mporpaMmHoe oOecrieueHne, ITUCTAaHIMOHHOE
30HIMPOBAHKE 3€MJIH, CITyTHUKH, IIPOTPaMMHpPOBaHHE.

Abstract. My work focuses on the development of the use of remote
sensing (remote sensing) data. In 2017, there were revolutionary changes in
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the remote sensing of the Earth. In 2017, there was a revolution in the
remote sensing of the Earth. Planet (USA) has proposed a completely new
approach to spatial data acquisition - continuous surveying of the entire
Earth’s territory by a large number of satellites, i.e. daily monitoring.

Keywords: Software, remote sensing, satellites, programming.

Pa3BuTtHem paucTaHmmoHHOro 3oHAmWpoBaHUS 3emmm  ([33) Ha
COBPEMEHHOM JTalle SIBJISICTCSl CO3[JaHue TPYIITUPOBOK CITyTHUKOB, padboTta
OJIMHOYHBIX KOCMUYECKHX alapaToB YXOIUT B MIPOILJIOE.

B 2018 rony Biragumup Biagumuposny [1yTuH 0OBSBHI CITyTHUKOBYIO
cucremy «Cdepa». B cooTBeTCTBHM C NEepBOHAYAIBHO NPE3CHTOBAHHOMY
«PockocMocom» InaHy Mpenrnosaranoch, To, 4T0 B €€ COCTaB BOHAYT 542
KOCMHUYECKHX arperata, a popMupoBaHue TpynnupoBok npoiaer ¢ 2024 mo
2028 rogpl. IlosBneHME HOBBIX M pPACIIMPEHUE  CYIIECTBYIOLIUX
TPYNIHPOBOK JUIS YBEIMYCHUS NPOU3BOJUTEIFHOCTH W  COKPALICHUS
MHTEpBaa MOBTOPHOI CHEMKH MPUBOAMUT K KOJOCCATHHOMY YBEIHYECHHIO
00beMOB 00pabaTHIBAEMBIX M AHAIN3UPYEMBIX NaHHBIX, HEOOXOANMBIX B
OTIEPAaTHBHOM PEXUME IS NPUHATHS SPPEKTUBHBIX PEIICHUH.

Hnst  mpuema, o00pabOTKM ¥ XpaHEHHS OTPOMHBIX MAacCHBOB
nHdopmanuu TpeOYIOTCS HOBBIE TeXHHYeckue pemeHus. Kpome Toro,
ONEepPaTUBHOCTh ChbEMKH JOJIKHA JOTIOJHATHCS ONEPATUBHOCTHIO MOTYYCHUS
JIAHHBIX KOHEUHBIM I0JIb30BaTENEM U YA0OCTBOM JI0CTYyIa K HH(POPMAIHH.

IIpo6aemoii sBisieTCS OTCYTCTBHE YHHUBEPCAJIBHOIO IPOTPaAMMHOTO
oOecrieueHH s, TO3BOJISIFOLIETO B aBTOMAaTHYECKOM PEXHUME aHAIN3UPOBAThH
1 00padaTeIBaTh KOCMOCHHMKH.

Leanr moeil paboTbl — 3TO pa3paboTKa MPOrpaMMHOTO 00ecTedeHUs
st oOpaboTkn maHHbIX. Tak >ke OyJeT NOCTUTHYTa aBTOMATH3ALUS |
YIpOIIeHHe MOHUTOPHHTA.

Ha pannbiii MoMeHT B Poccum OCHOBHOHM mporpammoil pa3BUTHS
CIIyTHUKOBBIX CHCTEM, KaK OBUIO Yy)K€ CKa3aHO BBIIIE, SBISAETCS CHCTEMA
«Cdepar». CriyTHUKH JIaHHOW IPOrPaMMBbI JIOJDKHBI BBITIOJHSATH MHOXKECTBO
pPa3IMYHBIX 33734 B PasHBIX 00JACTAX B TaKMX Kak: MPOMBINUIEHHOCTh M
CTPOMTENBCTBO, CEIBCKOE XO3SIMCTBO, JKOJOTHUECKass Oe30MacHOCTb,
CyZIOXOJICTBO M aBHAIM, a TAKXKe JIOTHCTHKA.

B mae 2021 roma 1-e1ii 3am. reHmupektopa «Pockocmoca» HOpwuit
Ypiugaud cooOmIuII, TO, 4TO KOHIENIHS OyAeT coaepkKaTh MPUOIU3UTEITHHO
380 cnytHukoB. IlnmanupoBasiock HampaBUTh B OpPOMTY 7 CIyTHHUKOB
«3Jkcnpece», 4 «Oxcnpecc-PBy», 12  arperatroB «Ckud» ¢ 1enbio
IIMPOKOIIOJIOCHOTO JOIyCKa B CETh HMHTEpHET, a Takke 264 arperara
«Mapadon» ¢ 11enbl0 HHTEpHETa Bellel, 2 CITyTHUKaA CBA3U «SIMaim.
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ITomMuMO 3TOTO, B KOHIICTIIINIO TOJDKHBI OBUTH BCTYIHTH 3 ciryTHHKA J133
«CmoTtp», 84 arperara omrmueckoro muccienoBaHus «bepkyT-O», a Takke
«bepxyt-BI» u 12 pagronokarmuoHHbIX «bepkyT-X» u «bepkyT-XLP».

Uro mpuBeneT K KOJOCCAIBHOMY YBEIHYCHHIO OOBEMY IIOIydaeMOi
nHpopmanun. Kpome T0oro, HakaruIMBarOTCsl apXUBBI JAHHBIX 332 MHOTO JIET,
B pe3yJbTaTe BO3HUKAET MpobeMa XpaHeH!s 1 00padOTKA JaHHBIX.

BHenpenne 007a4YHBIX TEXHOJOTHH KOHEYHO MO3BOJISIET B KaKOW-TO
Mepe CIPAaBIAThCS C XpaHEHHUEM JIaHHBIX, OJJHAaKO TpeOyeT obOecredeHHs
HEeo0XO0MMOr0 ypOBHS 0€30IIaCHOCTH.

Kpome Ttoro, tpebGoBaHHWEM COBPEMEHHOCTH SBIISIETCS TO, 4YTO
3aka3yrKkaM He HY>KHBI CaMU JaHHbIE, a Hy)KHa BO3MOXXHOCTh PadoTaTh C
HUMH B CBOMX T€OMH(OPMALMOHHBIX CHCTEMaX U HMPHIOKEHUSIX. DTO BEACT
K CHI)KEHHIO 3aTpaT Ha MNPHOOPETCHHWE MaHHBIX M HX XpaHEHHE.
PazpaboTanHas MHOH mporpamMma MpEACTaBIsieT COOOH MOJHOCTHIO
OPUTMHANBHBII TIPOAYKT, KOTOPBI IIO3BOJISIET aBTOMATH3HMPOBATH U
YCKOPUTH MOHHUTOPHHT W3MEHEHHH 36MHOHN ITOBEPXHOCTH.

CKOpOCTh M TOYHOCTH PabOTHI NMPOTPAMMBI ITOYTH HE COMOCTaBHMa C
PYYHBIM aHaIM30M. B cpemHeM mporpamma crpaBisieTcs ¢ MOCTaBICHHOMN
3amaueii or 4 mo 6 pas ObicTpee, 4eM pydHas o0OpabOTKa W aHaIu3
MOJTY4YEHHBIX KOCMOCHUMKOB.

IIpu 3TOM CKOpPOCTH aHanM3a HE BIUSAET HA €ro Kadyecrso. B urore
nporpamMma MOKa3blBaeT TOYHBIC BU3YallbHbIC Pa3IM4Msi CHUMKOB, a TaKKe
NPOBOAWT aHAIW3 HA MpPEAMET HJISHTHYHOCTH JBYX CpaBHHUBAEMBIX
CHHMMKOB, BBIBOJIS 110 MTOTY IIPOLIEHTHOE COOTHOIIEHHE C TOYHOCTBIO JI0
YETBIPEX3HAYHOTO YHCIIa MOCIIE 3aIITOM.

VYrnyonssace B cxeMy pabOTHl HpOrpamMMbl, s pa3padoTall JaHHBIN
QJITOPUTM TaK KaK ITOCYHUTAJ €r0 HauboJiee ONTHMHU3UPOBAHHBIM.

[TepBoe 4TO nmemaeT mporpamma 3TO 3arpyXaeT KOCMOCHHMKH 4epes3 api
Sentinel hub mpu momomu «bubnmoTekn requests» U3 yCTAaHOBJICHHOTO
WHTEpBaja BpEMEHHU.

Hanee mnporpamma HaxoauT SSIM (CTpyKTypHOE CXOJICTBO) IIpH
oMot «bubmuorexu skimage.metricsy.

3areM UAET OCHOBHOM aHAJIN3 KOCMOCHHMKOB, Ha IPEAMET BU3YalIbHBIX
pas3uuuii IpU MOMOIIM AITOPUTMA HA OCHOBE KOMITBIOTEPHOTO 3pEHHUil C
ncnone3oBanueM «bubamorexknm OpenCVy», mocie dYero mporpaMma
BBIBOJIUT M300pakeHHs C Y)K€ BBIIAEICHHBIMH Pa3IMYMIMH, BBIPAKECHHbIC
KaK 3aJIMBKOHM pa3IMyaloluXxcs 0OBbEKTOB M 00JIacTe, TaK U 3aKIIFOUCHHEM
UX B YETHIPEXYT OJIbHUK.

PaGora mporpamMmbl MOXeET OBITH MHTEpECHa KakK IPHUPOIOOXPAHHBIM
OpraHM3alysiM, Tak M JielapTaMeHTaM HPUPOJONOIB30BaHUS, TPUPOTHBIX
pecypcoB, OXpaHbl OKPY’KaroIeH cpe/ibl, IKOJIOTHH U 3eMEJIbHBIX PECYPCOB
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MYHHITUIATBHBIX  O00pa3zoBaHmid, cyOpekToB P® w mpenmpusataii u
OpraHM3ali Pa3IHYHBIX C(ep ACATETBHOCTH. Tak Kak IPEHMYIIECTBOM
HCTIONB30BaHUS. JAaHHOW MpPOrpaMMbl SIBIETCS JAEHIEBH3HA, CKOPOCTb
MOJTy4eHHsI KOHEYHBIX JAHHBIX.

Tak e maHHYIO IPOrpaMMy MOKHO MOIMU(HIMPOBATH IJISI aHAIN3a

3€JIEHBIX HACAXKICHUH 1 OOHAPYKEHHUS U3BEPTAIOIINXCS BYJIKAHOB, a TAKXKE
JUISL TOKQJIM3aILUH JIECHBIX TT0XKAPOB.
B Hacrosimee BpemMs Mup KMBET B 30Xy TPETbEH INPOMBIIUICHHOR
(undpoBoif) peBosolMH, KOTOpas Hadaiach B 1969 r. ¢ Hadanom
AKTMBHOTO MCIOJIb30BaHUS JIEKTPOHUKU U MHOOPMALIMOHHBIX TEXHOJIOTHH.
TpeboBaHueM BpeMeHH SBISETCS TO, YTO ChEMKa M3 KOCMOCa JOJDKHA
BECTUCHh B HENPEPHIBHOM PEKUME C TIOMOIIBIO OECIMIOTHBIX JIETATEIbHBIX
ammapatoB. [lomydenme TtpeOyemoil aHaIWTHUECKOH WHPOPMAIHU IO
3ampocy IONb30BaTeNs HEOOXOOMMO B OHJAWH peXUME, TpedyeT
pa3paboTku TporpaMMHOro obecmedeHus. Pa3paboTka mnporpaMMHOTO
oOecrieueHHsl MO3BOJIAT AHAIM3UPOBATh [aHHBIE B aBTOMATHYECKOM
pexXuMe.

VJIK 14
eLIBRARY.RU: 02.31.01
ToBeruk T.I1.
Tovstik T.P.
KaHAUIAT PU3HKO-MaTeMaTHIECKUX HAyK
4IIeH 00IeCTBEHHON OpraHu3aliy HAyIHBIX HCCIICIOBaHUI
«Mertaranaktndeckue Haykm» MockoBckoit o0macTa

ACIHEKTBI OBPA30OBAHUA KOCMHUYECKOT'O YEJIOBEKA
ASPECTS OF EDUCATION OF SPACE MAN

AnHoTanus. O6pa3oBaHHe NPHU3BAHO B3PAILIUBATh YEJIOBEKa-yu&HOTO,
YEJIOBEKa-TBOPIIA, BBIXOJANIETO M3 KOJBIOENM IUTAHETHI B  KOCMOC,
MMOHUMAIOIIET0 KOCMOcC, To0smiero kocmoc. CrocOOHOCTh BOCTIPUSTHS
KOCMOCa YeJIOBEKOM J0JDKHA B3pAIIMBAThLCS UM B Mpoiiecce 00pa3oBaHUs U
camMo00pa30BaHus, C Pa3BUTHEM MacmTada MBICIU B IPOCTPAHCTBE W BO
BpeMeHH. ATMoc(hepa HaydHOTO UCCIICAOBaHMS, TOPEHHS UIeeld — OJTHO U3
YCIIOBHH YCIIEITHOTO 00pa30BaHHMS.

KiroueBble cioBa: TO3HaHWE 4YelOBEKa, BHYTpPEHHee 0Opa3oBaHUE,
yenmoBek kocmuueckuii, maen K.J. IlmomkoBckoro, o0Opa3 kocMmoca B
00pa3oBaHUH.
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Abstract. Education is designed to cultivate a human scientist, a human
creator, emerging from the cradle of the planet into space, understanding
space, loving space. A person’s ability to perceive the cosmos must be
cultivated through the process of education and self-education, with the
development of the scale of thought in space and time. The atmosphere of
scientific research and burning with ideas is one of the conditions for
successful education.

Keywords: human cognition, internal education, cosmic man, ideas of
K.E. Tsiolkovsky, the image of space in education.

Hem xonya eéexam u pazsumuro mosea.
K.O. Huonxosckuii
Kocmrmueckast pumocodust K.3. LIHONTKOBCKOTO XMBa M PacTET TEMH,
KTO TIOHMMaeT €€ M XHUBET, — HEOCO3HAHHO WM BIIOJHE OCO3HAHHO, —
npuMeHsss e€ B OJKM3HH. BoCTpeOOBaHHOCTH CIIOKHBIX W TPOMAaITHBIX
KOCMHUYECKHX H/eH 00yclioBIeHa 00pa30BaHHOCTHIO BOCTIDHHUMAIOIINX HX
rpakaaH. st KaXJ0ro OTKPBIBACTCS CBOS TIIyOMHA BEIMKOTO MyZApela.
Kpacora oOpazoBaHust dYenmoBeka B TOM, 4YTO YEJIOBEK IOJIydaeT
o0Opa3zoBaHue U BHELIHEE, OT YUUTENS, U BHyTPEHHEE, 110 3aKOHY JBOJIIOLINU
MO3ra Kak BHYTpEHHss TAra K oOpa3oBaHHio. Tak HHTepec uenoBeKa
BO3HHUKAeT U3HYTPH, a 3aTeM BHYTPEHHHH MHTepeC 4eJI0BeKa MarHUTUTCA K
¢unocopun Bo BHENIHEM MUpe. BHYTpEeHHUI MUP KOCMHUYECKOTO YeIOBeKa
TakoW jke€ OOJBINOW, KaK W BHEIIHMA KOCMOC, U OH pacTér Mo Mepe
OCBOCHUSI M M3YUCHHSI KOCMOCa. POCT MPOCTpaHCTBEHHBIX TPAHUIL SIBISIETCS
COBPEMEHHBIM BBI30BOM (prstocodckoit 00pa3oBaHHOCTH yenmoBeka [ 1-2].
I'paHunBl BpeMEHH TOXE IOJDKHBI OBITh Pa3ABHHYTHI B 0Opa3OBaHUH
YeJoBeKa HOBOTO Beka. UeM riry0ke B MCTOPHIO BEKOB W MHJUTHOHOJICTHH
MIPOHMKAET YeJIOBEYECKast MbICIIb, TEM AAJbIIe OHAa CIIOCOOHA MPO3PEBATH
Oynymee. Torna m pasBUTHE CETOIHSIIHETO IHS NPHOOpETaeT TiyOOKHiH
MHOTOTBICAYETICTHUI OpPUEHTHpP IUIAHETaPHOTO M KOCMHUYECKOTo OyayImiero
IUBWIN3AIUN M KaXIOro dYenoBeka. J[s1 37paBOTO CO3HAHHS UelIOBEKa
HE0OXOMMO THTaHUE 3HAHUSMU UCTHUHHOW cBoei mcropuu. Tpymer K.O.
[{1OIKOBCKOTO MAlOT HaM CTapT K HM3YYCHHIO HCTOPUU B KOCMHUYECKOM
Macmtabe. O6Gpa3 — 3TO MepBOe, YTO CKIAABIBACTCS Yy 4YeJIOBeKa NpHU
BCTpEYE C HOBBIM KOCMHYECKHUM MaciuiTaboM U ero ocBoeHnu. CamMo CIoBO
«00pa3oBaHUE» CONEPKUT B cede COCTaBIIONIYI0 «oOpa3y». [locreneHHo
B3paluBasi U OCBaMBasi CBOH 00pa3 KocMoOca Ha HOBYIO I'paHb IIIyOHHEI
BO3MO)XKHOT'0, YEJIOBEK OTKPBIBAET HOBBIE CIIOCOOHOCTH CBOETO pa3yma, Kak
pasyMa 4eJoBeKa, peACTaBUTeNs JyenoBedecTsa 3emin. Ham pasym mo6ur
CIIOKHBIE 3a7la4¥ W BBI3OBBI, PAAyeTcsl 4YyAy HCCIEOBaHUS U HOBBIM
OTKPBITHSIM.
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KocmuueckoMy 4enoBeKy B €ro pa3BUTHH BaKEH KaK pasyM, Tak H
pasBuToe Tenmo. B HayyHOH JESATEIBPHOCTH W OCOOCHHO HAYYHBIX
OTKPBITHSX, KaK TOBOPST KCCIIEAOBAHUS MO3ra 4YeIOBEKa, NPUHUMAET
ydactue Bc€ TENO dYelnoBeKa. BOT moueMy HCKYCCTBEHHBIH HHTEIIEKT
HHUKOTJ]a HE CTAHET BPOBEHb C 4YeJOBEKOM [3]. B camMoM croBe «yduTens»
3aIINTO CJIOBOCOYECTAHNE YIHUTH TEIION.

Hdns  ycmemHoro — oOpa3oBaHMs ~ O4YeHb  HYXKHa  arMmocdepa
€IMHOMBIIIUICHHUKOB, aTMocdepa Ioucka, TBOPYECTBA, WCCIEIOBAHUS.
Jlydqme Hay4Hble LEHTPBl CIABMIIUCh CBOEH Cpenoi, KOJJIEKTHBOM,
TpaguuuaMu. HacTosmuil yuuresb, ropsAIyi CBOCH UACEH, MOXKET 3aXKeUb
U CIUIOTUTH €JAMHOMBIIUIEHHUKOB, CO3/IaTh KOJJIEKTUB, B KOTOPOM OynyT
B3pacTaTh HOBBIE Yyu€HBIE, KOTJAa HEBO3MOXXHOE CTaHET BO3MOXKHBIM.
ATMocdepa n xHuBOe 0OIIEHHE TTepPeaéT COCTOSIHUE JIIOOBH KO BCEJICHHOH,
U TaKkoe OOILICHUE PA3BUBAECT BHYTPCHHIOIO MYIPOCTb.

OO0pa30BaHHOCTH B3pAIIMBACTCS KHUTAMH, KakK MOCIAHUSIMU K HaM U3
NpOLUIOrO  OT  Jy4YHIMX  TpeAcTaBUTeNell  denoBedecTBa.  Hamm
COBPEMEHHHUKH JOCTHTAIOT BEPILHH, CTOS Ha IUIeYaX TMTaHTOB, KAK HEKOT[a
BbIckazancsi Benmukuid V. HproToH. BHOMHMOTEKHM — 3TO OMHO W3 CaMBIX
LIEHHBIX, YTO €CThb Y JKaXAYIIEro 3HaHMH denoBeka. I3BecTHO, dYTO
K.O. lluonkoBckuii B  IOHBIC TOABI  BCTpedajcs ¢  ¢miocopom
H.®. ®&nopoBeiM, paboTaBmM Torna B YepTKOBCKOW IMyONMYHOM
OnbnMoTeKe — EOMHCTBEHHOH OecruiaTHOW OuOnMoTeke B MOCKBE TOTO
Bpemenu [4]. Kauru K.O. Ll10n1KOBCKOro Kak BIOXHOBHTENS 4EJIOBEYECTBA
B KOCMHYECKoe Oymymiee HAaXOAWIMCh M B KOcMoce B OHOIMOTEKe
opOuTaIpHOTO KOMIUIeKca «Mupy.

Jnst ocBOEHMSI KOCMOCAa HY)XKHBI KaK 3HAHUs, TaK W UYEJIOBEUECKHUE
Ka4yecTBa, CMEJIOCTb. YBEPEHHOCTb BBIPACTAET BMECTE CO 3HAHHAMH O
KOCMOCE, HO OHa €CThb M pPe3yJbTaT pa3BUTHS JayXa dYeloBeKa. B 3Tom
HanpasJeHUH o4eHb MHOTO caenan K.O. I{nonkoBCckuid, 1aB 4eIoBEUECTBY
psAA Hay4HBIX 00pa30B HE TONBKO pakeT, HO U KOCMOCa KaK TaKOBOT'O C €ro
J0OPOTOI U COBEPILIEHCTBOM.
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MocKOBCKHI TTeJarornuecKuil KOmIeIHK

PA3ZBUTHUE JTUYHOCTHU: POJIb HAYKH, UHCKYCCTBA
1 OBPA3OBAHUS

PERSONAL DEVELOPMENT: THE ROLE OF SCIENCE,
ART AND EDUCATION

AHHoTammsi.  PaccmaTpuBaroTCsi  acmeKThl  aHTPOKOCMHYECKOM
koHuenuuu K.D. L[HMONKOBCKOro, €ro IEHHOCTH, B3MJLIIBI M HICAJbL.
JaHHast cTaThs MOCBSILICHA PACKPBITHIO TEMBI O POJHM ¥ BaKHOCTH
HUHCTHUTYTa KYJIBTYpPbl B JKU3HM 4enoBeka. OCBAIICHBI TaKHE TEMBI, KaK
JMYHOCTh, €€ CaMOpa3BHTHE B OOIIECTBEHHOM IPOCTPAHCTBE, HYTH H
croco0bl peanu3aliud ce0si B COLMyMe, BIIMSHHE HA 4YelOBEKa HayKH,
HCKYCCTBa U 00pa3oBaHMs, MPUOETHYB K KOTOPBIM, JIMYHOCTh CTAHOBHUTCS
00pa3oBaHHOI, IPOCBELIEHHOW U KYJIbTYpPHOIA.

KaioueBble cjioBa. 4eNOBEK; WHAMBHIYYM; JHYHOCTh; OOIIECTBO;
COLIMYM; CaMOpa3BUTHE, CaMOIIO3HAHHE;, CO3HAHME, HAyKa; MCKYCCTBO;
o0OpazoBaHue; KyJIbTypa; HHCTUTYT KYJIbTYpBI.

Abstract. The aspects of K.E. Tsiolkovsky's aerospace concept, his
values, views and ideals are considered. This article is devoted to the
disclosure of the topic of the role and importance of the institute of culture
in human life. Topics such as personality, its self-development in public
space, ways and means of realizing oneself in society, the influence of
science, art and education on a person, resorting to which a person becomes
educated, enlightened and cultured, are consecrated.
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Uro Takoe mnmyHOCTH? JIMdHOCTE — 23TO CyOBeKT, oONamarommit
MHPOBO33PEHUEM, CO3HAHHEM, CaMOII03HaHUEM, BO3MOYHOCTBIO
CaMOBBIPpKCHUS ce0sl KaK OTICIBHOTO TPEACTABUTEIS OOMICCTBEHHON
MaccChl, YMEIOMIMI MNPaBUJIBHO MPHUHITH  COLUUATBHO-UCTOPHUUECKHE
MepEeMEHBI, UCTIBITATh Ha ce0c HEKOE BIIUSHKE OOIECTBCHHBIX OTHOIICHHA,
HO B TO >X€ BpeMs MPAaBUIBHO M KOHCTPYKTHUBHO BBICTPAaWBaTh MOPSIOK
CBOMX JICHCTBUII M MOHMMATh COOCTBEHHBIC ()YHKIIMU, KaK TpaKIaHWHA:
YTO, KaK U 3a4eM OH jenaeT. JINUHOCTh XapakTepu3yeTcss TaKOW OCHOBHOM
4epTol, Kak HalW4he CBOOOTHO-BHICTPOCHHOTO B3aMMOOTHOIICHHUSA C
JMIOABMH, OOIIECTBOM W TOCYHapCTBOM. B TakoM pakypce BBI3BIBACT
uHTepec aHTponokocMmuyeckas koHuenmus K.O. Ilmonkosckoro. Ilo ero
MHEHUIO, TJlaBHas 3ajaya NEeAarornyeckoll akCHOJIOIMM DPEILAeTCsl Yepe3
ONPENCIICHUE MPUOPUTETHOM CUCTEMBI ILEHHOCTEH. CMBICH KHU3HH,
LIEHHOCTh YeJIOBeKA W €ro BOCIHTAHHWSA YUYCHBIH BHIEI B TOM, YTOOBI
«clenatb Kak MOXHO OoJbllle TMOJIE3HOTO IJIsl JIOAEH M CTPEMHUThCA K
JYXOBHOMY COBEPIIEHCTBY» [3].

BbIsiBUB HauIIaBHEUINUN KPUTEPUN CTAHOBJICHMS JIMYHOCTH, 3 UMEHHO
TO caMo€ CBOOOIHO-BBICTPOCHHOE B3aMMOOTHOIICHHE C Pa3IMYHBIMU
cyObekTaMu u oObekramu OOINecTBa, Jajiee pa3BeeM JIOTHYECKYIO
nmapasiens. KakuM o0pa3oM YeioBeK MOKET HAYIHThCS Oe3 Tpynda BIaleTh
CaMOKOHTpOJIEM M yMEHHEM  aJalTUpPOBaTbCcsi B COLMAIbHOM
npoctpancTBe? OTBET Ha 3TOT BONPOC OJMH — JIMYHOCTh HYXZAETCA B
HEINpPEpPhIBHOM, IOCTOSHHO MpPOrpeccUpyromuM camopas3Butuu. Kak
n3BecTHO, KOHCTaHTHH OpyapaoBwd OBUT y4yHTelNeM MaTeMaTHKH W Ha
3aKaTe CBOCH JKM3HU OH Hamucal: «MokeT OBITh, MO HM300pETeHUS HE
ocyuiecTBiaTcsa. BoT To, 4ro s pabortan 40 ner yuuTenem, s CUHMTAIO
HECOMHEHHOH 3acmyroii». [ms Hac, kak g TenaroroB, HEOOXOAMMO
COXpaHUTh MaMATh B cepllax AeTedl O Takoll YHHKaJbHON JIMYHOCTH.
Coetsl mxoibpHOTOo Yyumnrens KoncrantuHa Imomkosckoro «Crpax
Haka3aHWs CleAyeT 3aMEHUTh TOJIOCOM pacCyaka, pa3dyMa, HayKu» |
«/lypHble 0aibl yMEHBIIAIOT CWIY VYYalluxcs H BpPEIHBI BO BCEX
OTHOUIEHUSIX» CTOUT MOMHUTH MOCTOSIHHO [4].

Camopa3BuTrHe 4eJIOBEKa — OTO TOCTOsSHHAas pabora HaJ co0oi,
BBIACPKKA M YIOPCTBO, CAMOOpraHW3alUsl WU CaMOBOCHUTAHHE;, OHO
(dopMupyeT cBOCOOPA3HBIH «KIIIOY» K JaTbHEUIICH IPOrpecCUBHON )KHU3HU.

OO0s3aTeIbHBIM KPUTEPUEM B IPOOJIEME CaMOpPa3BHTHUS SBISCTCA HE
¢/IMHBI MHTEPEC YeJIOBeKa B KAKOM-HHOY/Ib KOHKPETHOM 00JIaCTH, a EeJbIi
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KOMIUIEKC pPaboTBl Haa coOOi: COBEPIICHCTBOBAHHE (PH3MUECKOTO U
JIYyXOBHOTO BOCIHUTaHHSA, YMCTBEHHBIX IIPOIECCOB, KYyJIbTYpHBIX H
KOMMYHUKAaTHBHBIX KaU€CTB.

CoBpeMEHHBI  aBTOp  HEXYOOXKECTBEHHOW JHTepaTypsl, Ejena
Pe3anoBa, mocBsIIaomas CBOX KHATYH TEMaM O MCHXOJIOTHH ¥ MOTHBAIIWH,
OUYCHb BEPHO BBIPA3MIACh B OJHOM M3 CBOMX TpyHoB: «Camopeanmu3amus —
HE TOYKa Ha TOPH30HTE, a mpouecc. M1 oH HauuMHaeTcs He KOTIAa-TO B
OTJaJeHHOM OynymieM, a KaK TOJbKO BBl PEUIMIMCh W CHEJIAIN IEpBBIHA
mar» [1].

Bomnpoc MHOTOCTOPOHHETO pa3BUTHS UHIUBHIYyMa,
CcOLMAJIM3MUpYIOIeTocss B o0mIecTBe,  SIBISIETCS  LEHTPAIBHBIM U
ocHoBononaraomuM. Hayka, uckycctBo u obOpasoBaHue — (yHZaMEHT
YEJIOBEYECKOTO PA3BUTHA.

Tak, uckyccTBO, 00pa3oBaHHE M HAayKa TECHO CBSA3aHBI MEXIY COOOH,
COCTaBISII B COBOKYITHOCTH HWHCTHTYT KyJIbTYyphl. OTO TPH MOIIHBIX
JBHUTaTeIIs mporpecca. Pazdepem Gonee netansHO.

Uro Takoe uckyccTBO? MCKycCTBO — 3TO pa3Hble BUABI KYJIbTYpHOI
JCATEIPHOCTH  YeJIOBEKa, KOTOpPBHIC  HAampaBlCHBl HAa  IIO3HAHHUE
HeﬁCTBHTeHLHOCTH MyTEM JEMOHCTpallun XyJ0KECTBCHHBIX 06pa30B.

®dunocodpl M INCUXOJOTHM IOCTOSHHO PACCY)XKJAIOT HAa TEMY pPOJIH
HCKYCCTBa B JKM3HM 4enoBeka. Tak, GpuiIoco(bl yBepeHbI, YTO OJHHM U3
HCHTPAJIbHBIX KPUTCPUCB, OTOXKACCTB/IAIOMIMUX YCJIOBEKAa OT KUBOTHOIO,
SBIISICTCA YMEHUE BHUACTH MpEKpacHOEC, BOCIIpUHUMATH KpacoTy
OKPYKAIOIINX SIBJICHUH, HACJIAXKAATHCS €IO.

[cuxomnoru ke yTBEp>KAAIOT, YTO YEJOBEK, BCTYNAsi B KOHTAKT C TaKUM
BBICOKMM  SIBJIGHHEM, KaK HCKYCCTBO, MWCIIBITBIBAET MOJIOKHTEIbHbBIE
9MOIMH, a TaKkke 000CTpeHne BHUMaTeIbHOCTH. KcTaTH, B TaHHOM ciydae
MI0J] «UCKYCCTBOM» ITIOHMMAETCS KaK XyJOXXECTBEHHas JCTETHKA, TaK H
JIapbl IPAPOJIBL.

be3yc10BHO, HCKYCCTBO OKas3blBaeT Ha 4YeJOBeKa Oe3rpaHHYHOE
BIMSHHME, TaK Kak o0JagaeT BO3MOXKHOCTBIO  HENOCPEICTBEHHOTO
BTOP)KEHUSI BO BHYTPEHHMH MHUp UYEJIOBEKa, B €ro 3MOLHOHAJIBHYIO
COCTABIISIIOLIYIO.

HckyccTBO  ynoBIIETBOpsieT TOTPEOHOCTH OOIIecTBa B Iepemade
KyJbTYPHOI'O OIbITa, Pa3BUTUS 3CTETUYECKOrO0 Hayaja, IIOUCKAa IIyTeH
camopeanu3anuu. I[Ipy  CONPUKOCHOBEHMHM C HCKYCCTBOM  4EJIOBEK
pa3BHBaeTCs JyXOBHO, BHYTPEHHE: Y HET'O IOSIBISIETCS] CIOCOOHOCTh BHIEThH
IpEeKpacHoe B MeJodaX, (GOpMHUPYIOTCS IIEHHOCTHO-OPHEHTHPOBAHHBIC
JIMYHbIE KauecTBa.

TakuM 00pa3oM, JHMYHOCTP MOXET CUHTAThCS HMHIMBHAYYMOM,
MIOCKOJIbKY pacriojlaraeT COOCTBEHHBIMH XapaKTEPUCTUKAMHM, 3HAHUSMU H
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HOBBIMH  BO3MOXXHOCTSMH, KOTOpPElE OH caM B cebde OTKpBLL,
COTIPHKOCHYBIITHCH C HCKYCCTBOM.

JyxoBHO OOOTOTBOPHUBIINCH, YEJIOBEK CTAHOBHUTCS HWHIMBHIYaJIbHBIM,
T... OTIMYAOIOUMCS OT JApyrux Jmonedl. OpHAaKo dYenoBeKy Ui
TTOJTHOIIEHHOTO TIOTIOJTHEHNUS KOIMJIKY 3HAHUH HE CJIEAYEeT OCTaHABIMBATHCS
Ha pa3BHTHH SCTETHYCCKOTO Hadama, HEOOXOOMMO Takke K o00JacTu
JIUYHBIX HCCIICIOBAHWMA TMOJAKIOYATh TaKWe OTpPaciid, Kak Hayka u
o0pa3oBaHHe, KOTOpbIC, B CBOIO OYepedb, B3aMMO3aBUCHMBI U
B3aMMOCBSI3aHEI.

Ponb Hayku B KH3HHM OOIIECTBa JIOCTATOYHO BEJIHKA, MOCKOJBKY OHA
SIBIIICTCS TyXOBHOM COCTaBIstolIeH JuyHOCTH. Hayka — 3TO HHCTHTYT,
KOHTPOJHUPYIONUI U3MEHEHUST B Hay4HO# oOmact. OOIIEn3BECTHO, YTO
HayKa VIOBJIETBOPSCT IMOTPEOHOCTH YENOBEKa B OOBEKTHBHOM 3HAHUHU
OKpY’KaroIlel pealbHOCTH.

Hayka sBisercs OZHMM W3 OCHOBHBIX HCTOYHHKOB 3HAHUH,
HEOOXOIUMBIX YeJOBeKy A xu3HH. O0manast 00beKTHBHBIMH TOHSATHIMU,
0o0mmecTBO IMO3HAeT HOBOE, MPHOOPETaeT COIHMAIbHO-OBITOBBIC 3HAHUS,
COBEPIICHCTBYET COOCTBEHHBI ypOBEHb 00Opa3OBaHUS W IIOBBIMIACT
KauyeCTBO JKU3HU.

Pycckuit most XIX Beka Anexcanap lBanoBuu IlonexaeB ckazan
KpaTKyt0, HO TOYHYI (pa3y: «['e BBICOKO CTOUT HayKa, CTOUT BBICOKO
4yenoBek». HeBO3MOXKHO HE COTJIACHTHCS ¢ ITHM BBICKA3bIBAaHHEM, TaK, KaK
TOJIbKO COBEPILEHCTBYSICh B TEOPETHYECKUX COCTABIISIIONINX, OOLIECTBO
MOJKET pEaJH30BHIBATE CBOKO JEATCIBPHOCTh Ha TMpaKTHKe. Tam, TIe
MPOUCXOTUT TOCTOSSHHOE OOHOBIICHHE MPAKTUIECKOW JESATEIbHOCTH,
MIPOTPECCUPYET U JKU3HB JIIOJIEH.

CBs3p HayKH M 00pa30BaHHUS )K€ 3aKI0OYAaeTCs B TOM, YTO, OJHO 0e3
JIpYyroro HE MOXET CYIIECTBOBaTh B TIPUHIMIEC. TOXIECTBEHHOCTH B
JTAHHOM CJTydae HeT U OBITh HEe MOXKET.

OOpazoBaHHe — 3TO LeJEHANIPaBICHHbIH IHpolecc  Mepeiaadyu
CHUCTEeMaTH3UPOBAaHHOW  HayKOW 3HaHMH O  ObITe, OKpyXKarouiei
HeﬁCTBHTEHLHOCTH, TTOJIOKUTCIIbHBIX J'II/I6O OTPHULOATCIIBHBIX  OIIbITaX
IpeaAUICCTBYIOMINX HOKOHCHHﬁ, KOTOPBIC YCJIOBEK BIIUTHIBACT, PAa3BUBACTCA
1 COIHATIM3UPYETCS B 0OIIECTRE.

OOpazoBaHne — emie OJWH CONMAJbHBIA HHCTUTYT, KOTOPBIH
COBEpIICHCTBYeTCs Onmaromaps Hayke. Cama Hayka 3akperuisercs B
oOpasoBanum W cymectByer B Heil. OOpasoBanue (¢opMmupyer
po¢eCCHOHATBHEIC 3HAHUS.

IMomyyast oOpa3oBaHUe, YEIOBEK pPa3BHBACTCS KaK JHMYHOCTHO, TaK H
JYXOBHO: Y HETO (hOpMUPYETCS HAKOIICHHBIN OIIBIT, PACIIMPSCTCS CUCTEMA
WHTEPECOB U [ICHHOCTEH, MCHSACTCS Ka4eCTBO MPAKTHYCCKON JESTEIbHOCTH,
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MIPOUCXOTUT CTAHOBJICHUE ce0s KaK JINYHOCTH, IOSBIITIOTCS TIPEICTABICHIUS
0 TOM, YTO TOYKAa, Ha KOTOPOH OH HAXOMUTCA HAa TaHHBIA MOMEHT — HE
mpenes, Ha KOTOPOM HaJ0 OCTaHABIUBATHCA, a OYEPENHON dSTall KW3HH,
TIepeIIarHyB KOTOPBIHA, HY’)KHO HATH Jajbllle, 3aHUMAThCS CAMOPa3BUTHEM.

OO0pa3oBaHue yOOBIETBOPSIET MOTpeOHOCTH oOOIMIecTBA B Iepermade
3HaHUM M yMEHHHA. DTa MOTPeOHOCTh MPUBEIA YEIOBEUECTBO K CO3HAHHUIO
JNETCKUX CaJ0B, IIKOJ], KOJUIEIKEeH, TEXHUKYMOB U YHHBEPCUTETOB — T€X
3aBEJICHUI, TJIC YeTIOBEK MOXKET YepraTh OC3rpaHUIHbIC 3HAHMUSL.

Cy1iecTByeT MHOKECTBO UCTOUYHUKOB, OTKY/Ia YEJIOBEK MOXKET B3ATH TY
WIH WHYI HH(QOpMAIMIO: JOKYMEHTAIbHBIC (DUIBMBI, CTAaThbH, HAYYHBIC
MyOJIMKANMY, WHTCIUICKTYaIbHBIC WUTPHI, M3YYCHHUE S3BIKOB, CIUIOYCHHUE C
00IIIECTBOM HHTEJUICKTYaJIOB U CaMOE OCHOBHOE — KHUTH.

Mbrreto  Kemnmm, OpuTaHCKM akTep H  BeOyIOWil, BBICKa3aJCs
cnenyromM obpazom: «UteHue ansd yma — 9To (QHU3KYIBTYpa I Tela U
MOJIUTBA U1 OJyIIU. Mbl CTAaHOBUMCS] KHUTaMH, KOTOpBIE yuTaem» [2].

CyMMupysl BBIIIEH3NI0KEHHOE, MOXKHO CHENAaTh BBIBON O TOM, HTO
HayKa, 0oOpa3oBaHHE W HCKYCCTBO HIPAIOT OTPOMHYIO pOIIb B JKHU3HU
yenmoBeka. «Jlyma, moMeneHHas B TeJo, MoJ00Ha HEOTPaHEHHOMY aiMasy,
U OHA JOJDKHA OBITh OTHOJMPOBAaHA, MHAYE OHA HHUKOI/IAa HE CMOXKET
3aCHSATh, U OUYEBUJHO, UYTO €CJIM pa3yM OTIMYAET HAC OT JKUBOTHBIX, TO
00pa30BaHHOCTh JETIACT 3TO OTIIMYKE €IIe OOJIBIINM U MIOMOTaeT HAM YUTH
OT JKHBOTHBIX Jaiibllle, 4eM npyrue», — ckazan Jauwsns Jledo. Tonbko
CIUIOTUBIINCH C HHCTUTYTOM KYJIbTYpBI, JHYHOCTh MOXET OYyKBajdbHO
mepepogutecs. Y Hee  QopMHpPYIOTCS — Takue — (QYHKIOHH,  Kak
MHpPOBO33pEHYECKAsl, DPErYISATUBHAs, COIMAalbHAsA, KyIbTypHas. Kpome
TOTO, YEIOBEK YUYUTCA B3aMMOACHUCTBOBATH C JIOJBMH U OKPYKAIOIIAM
MHPOM, TIEPEHIMATH IIEHHOCTH 00IIEeCTBa, CO3AaBaTh HOBBIC OTKPBITHSL.
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B3ANMOCBA3b OCHOBHBIX COCTABJIAIOIINX
KOMHINOHEHTOB JIMYHOCTHU CTYJAEHTOB B ITPOLHECCE
OBYYEHMUA B BY3E

THE RELATIONSHIP OF THE MAIN COMPONENTS OF THE
PERSONALITY OF STUDENTS IN THE PROCESS OF STUDYING
AT THE UNIVERSITY

AHHOTanusi. B crathe nmpoaHamu3MpOBaHBI Pe3yJIbTaThl HCCIIETOBAHUS
MOTHUBALMOHHOTO, KOTHUTUBHOIO ¥ KOMMYHUKATHBHOTO KOMIIOHCHTOB
JMYHOCTU CTYJEHTOB By3a. PackpbIBaeTcsi B3aMMOCBS3b OCHOBHBIX
COCTABJSIIOLIMX ~ KOMIIOHEHTOB  JIMYHOCTH  OYAYyLIEro  CrEelHalnCTa.
[pencraBneHa MOAENb JUATHOCTUKH JIMYHOCTH OOYYAFOLIMXCS B IpOLiEcce
oOyuenusi B Byze. OO0O3HAa4YeHBI KOPPEIALHOHHBIC B3aUMOCBA3U MEXKIY
COCTABIISIFOIIMMH  KOMITOHEHTAMH JIMYHOCTH CTYIeHTOB. OrmpeseneHsl
KJIIOYeBbIe (DAaKTOPBI ycrexa B MPOPecCHOHAIBHOM OOYYSHHH W Pa3BHTHU
OyIyIIUX CIELHATUCTOB.

KnroueBble  ciaoBa:  mpodeccHoHanbHOe — OOy4YeHHE,  MOTHBBI,
MOTHUBaLMOHHAS COCTaBJISIIOLIAs, KOTHUTHBHAS COCTaBJISAIONIAs,
KOMMYHHUKATHBHAsl COCTABJISIONIAs.

Abstract. The article analyzes the results of a study of the motivational,
cognitive and communicative of the personality of university students. The
interrelation of the main components of the personality of the future
specialist is revealed. A model for diagnosing the personality of students in
the process of studying at a university is presented. The correlations
between the components of the personality of students are indicated. The
key success factors in the professional training and development of future
specialists have been identified.

Keywords: professional training, motives, motivational component,
cognitive component, communicative component.
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JlmgHoCcTh Oymymmero crnenuanucTa B MEpHOA OOydEeHHS B BYy3e
BKITFOYaeT (opmupoBaHue MOTHBAI[IOHHOH, KOTHUTHUBHOH "
KOMMYHUKAaTHBHOH COCTaBISIONIMX. lcciienoBaHue, MPOBEJCHHOE HAMH B
nepron 2023-24 y4. rona Ha 6a3e Kamyxckoro nactutyTa (prmuana) AHO
BO MIDVY moxa3amo, Kak MJaHHBIE COCTABISIOMINE TIPOSIBISIOTCS
cTyzneHTOB. B mccnenoBanun npuHsuio ydactue 48 oOywarommxes 1-3-x
KypCOB I10 pa3HbIM HaNPaBJICHHUSIM MOATOTOBKH.

MaTepuan 1 MeTOIbI

B wuccnenoBaHuMM HCHONB30BaHBl MeTOAUKU «/3ydeHue MOTHBAIMU
o0yuenus B By3e» T.U. Unbunoil, «/luarnoctuka yaeOHoON MoTuBarmmy» 11,
banmaeBoii, «Tect cmbicioxusHeHHble opueHTanuu» J[.A. JleoHTheBa,
Tect Ha MblLUIEHHE W KpeaTuBHOCTHh Jlx. bpyHHepa, «JlnarHocTuka
ocobennocrei oomenns» B.H. Hemamkosckoro.

Pe3yabTaTsl H 00cy:KIeHME

Momusayuonnas cocmaeénsiowas. PezynbraTel mokazanu, 4to 49%
CTYZICHTOB 00Jaal0T CWJIBHON MOTHBAaIMeld K oOydeHHio. DTO yKas3bIBaeT
Ha WX CTPEMJICHHE K INIyOOKOMY IIOHMMAaHHIO MaTepHajga W >KeJIaHWe
pa3BHBaThCA MHTEIUIEKTYaIbHO. 31% MMeeT yMepeHHBIH HHTepec K yuede;
it 33% BakeH QakT momydeHus aumioMa; 20% coCpemoTOYCHBI Ha
NPUOOPETEHNH  KOHKPETHBIX  MPO(ECCHOHANbHBIX  HaBBIKOB.  CTOUT
OTMETUTh, 4TO y 90% CTyIEeHTOB OTMEYeHa OPHEHTHUPOBAaHHOCTH Ha
JOCTKEHUEe TPpOodecCHOHANBHBIX Iened, 84% - Ha KOMMYHHKAaTUBHOE
B3auMozeiicTeue 1 80% cTpemileHHre K TBOPUECKOH caMopeanu3aluu.

Koenumuenas ~ cocmasnaiowas.  Mononsle  mogu  o0nmanarot
Pa3sHOOOpa3HbBIMH KOTHUTHBHBIMH CIOCOOHOCTSIMH: OT BHM3YaJH3alUH W
CO3/IaHMS1 HOBBIX KOHLENIHMH 10 JOTHYECKOH 00padOTKH MH(pOPMAIHUU H
TCHEepallid WHHOBAIIMOHHBIX wmaei. OOmamator o0pasHeM (47%) u
3HAaKOBBIM (27%) MBIIIIEHHEM, YTO CHOCOOCTBYET KpPEaTHBHOCTH U
CHOCOOHOCTH K CHMBOJIMYECKOMY ITPEACTABICHUIO a0CTPAKTHBIX MOHSATHH.
OHM HCIONB3YIOT M MPEIMETHOE MBIIIJICHHE Ui MAaHUIYJIMPOBAaHUS
KOHKpeTHOU uHpopmarueit (72%).

Kommynuxamuenas  cocmasnsarowas. CryaeHTsI 3¢ heKTHBHO
HHTEPIPETHPYIOT OO0meHne W 00JagaroT pPa3BUTHIM CAMOCO3HAHHEM B
Iporiecce MEXIIMYHOCTHOTO B3amMmojeicTBhsA. CIIOCOOHBI yCTaHaBIHMBATh
MEXJINYHOCTHBIE TPAHMIBI U HCIIOJIB30BAaTh HEBEpOAJbHBIE CUTHAIBI IS
YCUIJICHHSI CBOMX COOOIIEHHH.

IIpu BTOpUYHOM  aHalu3e  pe3ydbTaTOB C  HCIOJIb30BAHUEM
ko3(¢punrenTa paHroBoi koppemsiuuu r-CrimpMeHa MoirydeHsl HpsiMbIe U
oOpaTHbIe 3HaYMMBbIe B3aUMOCBsI3H (puc.1).
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Puc. 1 Koppensaunonusie cBs3u mexny «[IprnoOpereHreM 3HaHUID» U
MOTHBALMOHHBIMU COCTaBJISIOIINMHA

HccnenoBanue mOAYEPKUBACT B3aUMOCBSI3b MEXIy JIMUHOCTHBIM,
npodecCHOHANBHBIM ~ Pa3BUTHEM ¥ MOTHBAIlMOHHBIMH  (haKTOpaMu.
IlonmoxxutenpHass  KOppensanus MeXIy NpHOOpeTeHHeM 3HaHuil U
npodecCHOHANBLHBIME MOTHBAaMH YKa3bIBaeT Ha TO, YTO CTHUMYJIHPOBAHUE
npo)eCCHOHATBHOTO HWHTEpeca, YIIyOJCHHOE IOHUMAaHHE MpeaMera
YCUIIMBAIOT MOTHBAIMIO K OOy4eHuro. Bbicokas Koppemsumus Mexmy
oBnasicHneM mpodeccueil n JIOKycoM KOHTpPOJS TOBOPHT O 3HAYMMOCTH
caM03(p(heKTUBHOCTH ¥ OTBETCTBEHHOCTH 32 CBOM pE3yJbTaThl B
npodeccrnonansHOM pocte. [lonokuTenbHas CBsI3b MEXIy TBOPUYECKOM
caMmopeanu3alied W OCMBICIEHHOCTBIO XHM3HM MOIAYEPKUBAET Ba)KHOCTD
BKJIFOUCHHMS KPEaTUBHBIX 3a/laHNi B y4eOHbIH nporecc.

JlanHble MOTYT OBITH HCIIONB30BaHBI B pa3paboTke 00pa30BaTEIHHBIX
cTparerui, HarpaBJIeHHbBIX Ha yIydIIeHUe MOTHBALUH u
KOMMYHUKATUBHBIX HaBBIKOB CTYZAEHTOB. OHH TIO3BOJSIIOT BBISBUTH
KJIroueBble (DaKTOPHI ycrexa B Ipo(hecCHOHATbHOM Pa3BUTHH.
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MY3ENHO-BHICTABOYHbBIN TPOEKT «AJIEET BOCTOK»
KAK ®OPMA OBPA3OBATEJIbHOM JEATEJIBHOCTHU MY3ESI

MUSEUM AND EXHIBITION PROJECT “ALEET VOSTOK” AS A
FORM OF EDUCATIONAL ACTIVITY
OF THE MUSEUM

Annoramus. KocmonaBtuka Kwuras mnepexuBaer dtanm  OypHOro
pa3BUTHS, HO M3-32 S3BIKOBBIX W MH()OPMALMOHHBIX 0apbepoB 0 Hel Malio
YTO W3BECTHO. B CBfA3M ¢ 3THM B paMkax 00pa3oBaTeIbHOMN NesTeIbHOCTH
My3es KOCMHYECKOH TEeMaTHMKH BeCbMa WHTEPECHBIM MpEACTaBIIETCS
CO3JlaHWE MY3EHHO-BBICTABOYHOTO MPOEKTa, MOCBSIIEHHOTO KUTaHCKOH
KOCMHUYECKOH mporpamme u posu pabor K.O. LlnonkoBckoro B Hell.

Abstract. China's cosmonautics is going through a stage of rapid
development, but little is known about it due to language and information
barriers. In this regard, within the framework of the educational activities of
the museum of space subjects, it is very interesting to create a museum and
exhibition project dedicated to the Chinese space program and the role of
K.E. Tsiolkovsky's works in it.

KuaroueBbie ciaoBa: Kuraii, Talikonapt, [IyHbanxyn, YanwksH, YaHb),
OoiTaHb, YKYKYH.

Keywords: China, Taikonaut, Dongfanghong, Changzheng, Chang'e,
Feitian, Zhuzhong.

K.O. IlnonkoBckuit  ABNSAETCA OCHOBOIOJIOXXHUKOM TEOPETHYECKOH
KOCMOHaBTHKH. OH CIIPOTHO3MPOBAJI OCHOBHBIE JTAllbl, KOTOPBIE JOJKHO
MIPONTH YEIOBEYECTBO HA ITyTH HMCCIECIOBAHWSA W HMCIOJIB30BAHMSA KOCMOCA
[1, c. 14-15], HO peanbHOCTb BHECIA CBOM KOPPEKTUBBI, KAK B METOJUKY
TaKUX HCCIENOBaHMN, Tak M B UX Joruky. B Hauaze XX Beka
aBTOMAaTHYECKHE alapaThl HE PacCMAaTPUBAINCh, KaK CPEACTBO MO3HAHUS
MHpa, U pOJb ABTOMATHYECKUX CTaHIMH JOJDKEH OBLI UCIIOJHSATH YEJOBEK
Ha OOpTYy KOCMHYECKOrO KOpaOis, HO pEalbHOCTh CHJIBHO HM3MEHHIa
B3IVISLAbl HAa H3yueHHe kocMoca. OnHAKo, CO3JaHUE M HCHOJb30BaHUE
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COOCTBEHHOTO KOCMHYECKOTO KOpaOls OCTalloch MEpPHIOM —ycHexa
KOCMOHaBTHKH CTpaHBL. B mepByro odepenp, 3TO CBSA3aHO CO CIIOKHOCTBIO
oOecrieueHns: MIOTHPYEMOTO TTONIETA.

[Ipobnemoii COBpeMEHHOTO 00pa30BaHMUs ABISAETCS HEKOHTPOJINPYESMBIH
JOCTYIl yJICHHUKOB M CTYACHTOB K HETPOBEPCHHBIM (DAKTaM B Pa3IMYHBIX
obmactsax Hayku. KocmonaBTHKa He uckmouerne. B 2024 romy B Mysee
OyneT mnpoBOAWTHCS BhICTaBKa «Aueer Boctok», B KoTOpoil Oyayt
IPEACTaBICHbl  JIOCTOBEPHBIE  CHCTEMAaTU3UPOBAaHHBIE  JaHHBIE O
KOCMHUYECKOH mporpamMme Kuraiickoii HapogHo#l pecnyOnuku, Oynet
npoananusupoBana poib K.O. IuonkoBckoro B Heil. Bnusnue CCCP Ha
pa3Butne kocMmoHaBTHKM B KHP mnpusHaercsa kuralickumu mnucateiIsiMU-
momyJisipu3aTopamu, Ho B Poccuu 00 3TOM M3BeCTHO HeMHOTUM. [IpuBieysh
BHUMaHHE K 3TOMY (aKTy, a Taxke K JOCTI)KEHHSIM KOCMHUYECKOH OTpaciu
Kuras sBisieTcs nenbro 3Toro J0KIajaa.

15 oxta6ps 2003 roma Ha Kopabue «IIIPHPWKOY-5» OBUT OCYIIECTBICH
MIEPBEIA MOJET KUTAWCKOTO KOCMOHaBTa (TaiikoHaBTa) SHa JlmBas. Kurait
CTall TPETbEM CTPAHOM MHpPA, CAMOCTOATENBHO 3aIyCTHBIIEH 4YelOBEKa B
kocMmoc. B 2008 roxy Obw1 3amyrneH kocMudeckuil kopadis «I»HpaxK0Y-7>
C DKUIAXKEM U3 Tpex 4enoBeK. B xone monmera Uxkail /xuraH cosepuimi
BBIXOZ B OTKpBITHIH KocMoc B ckadanmpe «Dautsab» [2, c. 202-224].
Ckadanp co3/1aH ¢ HCIOJIB30BAHUEM POCCUICKUX TexHOJIOTHH [3].

Eciu mpoBoIuTh CpaBHEHHE C NWIOTHPYEMBIMH KOCMHUYECKHUMHU
kopabnsmu, paspadoranueiMu B CCCP u CHIA, To OWIOTHPYEeMbIH
KocMuueckuid Kopadis «llIsHpuk0y» Oosbie Bcero moxox Ha «Coro3y.

Onu 00a cocTosAT M3 TpeX MoAyield. Bo3BpamiaeMblil U TBUTATEIEHBINA
Monymu  «lII’HBWwKOy»  aHaJIOTMYHBI  CIyCKa€MOMY  ammapaty U
pudopHO-arperaTHOMy oTceky «Co103a», COOTBETCTBEHHO.

PazHuma kopaOsieii cocTOMT B TOM, 4TO, TMOCJIE BO3BPAIICHUS
KOCMOHABTa B CITyckaeMoM ammapare «Coro3a», OBITOBOH OTCEK OCTaeTcs
Ha opbure M OoibplIe HE HCIONB3yeTcA. A y OpOHUTAIBHOIO MOAYIS
«II3HBUXKOY» €CTh BO3MOXKHOCTH €TI0 AaJbHelIIero ucrnonb3oBanus. [locie
CITyCKa KOCMOHABTOB Ha 3eMJII0 B BO3BPAIa€MOM MOJYJe, OpOUTaIbHBII
MOJZyJIb OCTaeTcs Ha OpOHMTE M IMPOAOIDKAET MOTydaTh SHEPIHIO 3a CYET
comHeuHBIX Oatapeit. ObopynoBanne B HeM (QyHKIIHOHHPYET B ABTOHOMHOM
pexxnme 6e3 ygacTusi KOCMOHABTOB, KaK Ha CITyTHHUKE.

Takne KoHCTpykTOpckHe ocobeHHocTH — «llI3HBUXOY»  OTpaswaH
TEXHUYECKHE HWHHOBAIMM U CHEUU(HUKY TIPOEKTHPOBAHMS KHUTAHCKOTO
KoCMHYeCcKOoro Kopabist [4, c. 185-189].

Bo3znukaer omyienue, uyro Kuraiickas kocMuueckas IporpaMMa OueHb
IIOX0Xa HA COBETCKYI0O U INPOXOJUT T€ K€ CTaJAMU, YTO B MPUHIIUIE
JIOTHYHO, Tak Kak KopHU kocMmoHaBTHkM KHP nexar B CCCP. Ilocne
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Bropoit mupoBoii BoritHs CCCP u CHIA, nBrmXuMbIe TOHKOW BOOPYXCHHUH,
BBIJCIMIIN 3HAUYNTEIbHBIE CPEICTBA HA PA3BHTHE OAJUIMCTHYECKHX PAaKeT,
TEM CaMbIM 3aJO0KHB IPOYHYI0O 0a3y Uil CO3JaHMS PAKET-HOCUTENIEH
KOCMHYECKOT0 Ha3HaueHHWsA. B nHagame 1950-x romom pykxoBoxctBo KHP
PEIrIIo U3yYUTh OIBIT ATHX cTpaH [4, c. 3]. Peanmu3oBanack mporpamma no
BO3BPAIICHUIO KUTAWCKUX y4eHbBIX, oTrnpaBuBmuxcs B CIIIA, obpatHo Ha
Ponuny. Ilo norosopy ¢ CoBerckum Cor030M, By3bl IPUHSUIN CTYAECHTOB U3
Kuras, a HUU nanpaswunu B [TogHebecHy0 cBOMX MHKEHEPOB [4, c. 7-14].
B stot nepuon m3masamuch paboTsl K.O. IlMONKOBCKOro Ha KHUTailcKOM.
Ilocnennee nepeusnanue, Brinouaromee nosectu «Ha Jlyne» u «Bae
3emnny, natupyercs 2016 romom [5].

CotpyaanuectBo ¢ CCCP mo3Bonuio yxe B cepenune 1950-x rogos
HayaTh CEpUIlHOE NPOM3BOACTBO pakeT Kiacca «3emisi-3emis» [4,c.4].
IlepBas  pakera momy4ymna HamMmeHoBanme  «JyHopen-1».  Ona
paspabaTpiBaach Ha  OCHOBe coBeTckoii «P-2». B mpormecce
YCOBEpIICHCTBOBAaHMS OblIa co3maHa cepus paker. Cpexm HuX ocoboro
YIIOMHHaHUS 3aciykuBaeT «/yH}sH-4», MOTOMY YTO OHa cTaja OCHOBOH
JUISL KUTACKOM pakeTbl-HocuTenst «HaHwkaH-1» [5, c. 36].

4 oxts0pst 1957 roga CCCP 3amycTun nepBbelif B MUpe HCKYCCTBEHHBII
CITyTHUK 3€MJIH, 3TO MOTPSCIO MHUP W BBI3BaJIO OONBIION pE30HAHC Cpelu
KUTalCKUX YyueHbIX. 13 okTs0ps Axanemusi Hayk Kwuras, Kuralickas
accoIMalus eCTeCTBEHHBIX HayK U Co103 MOMyIApU3alii HayKH U TEXHUKH
Kuras mpoBenn cuMno3nyM, MOCBSIIEHHBII 3TOMy coObITHIO. Pe3ynpraTom
craino 3asBieHne Mao [[zenyHa « MBI Toke OyneM JIenats CIIyTHHKY [4, c.
19-25].

24 ampens 1970, mocne OIHON HEyNAa4YHOW MOIBITKH, OBUT 3aITyIICH
cnyTHUK «JlyHpaHXyH-1» ¢ OMOIIBIO pakeThl-HOCUTENs «YaHDK3H-1» [2,
c. 34-42]. CuoyTtHHK pa3pabaThIBaId CBOMMH CHIIAMH, MTOCKOIBKY B 1959
roxy CoBeTCKuil COr03 MpeKpaTil OKazaHue moMomu. PO Bo3oOHOBHIA ee
ToNBKO B 1992 1. [4, c. 63-65].

ITo muenuto akagemun Hayk KHP, nmpekpaienne moMomu 1ano TOT40K
Pa3BUTHIO HAI[MOHAJIBHBIX TEXHOJIOTHII TOCTAaBKU ammapaToB B KOCMOC U K
Jlyne. WccrnenoBanue CHyTHHKa 3eMIM 3aHMMaeT o0coboe MecTo B
KHTaiickol KocMHuyeckol mporpamme. COBEpIIEHO HECKOJIBKO MOCaJ0K Ha
3TO HebecHoe Teno U 3abop peronmuta. B muanax crpourenscTBo JIyHHOM
6a3p1. Cpean Bcex KOCMUYECKHX JiepkaB Kuraii Onmke Bcero K peaan3anuu
3TOro npoekTa [2, ¢. 273-299].

VYcnexu JIyHHOH IporpaMMsl MO3BOJIMIIM NEPENTH K M3ydeHHo Mapca.
Mapcoxon «UxyxyH» OB JOCTaBIEH Ha IMOBEPXHOCTH Mapca 15 mas
2021 roga c noMouibio kKocMuueckoro anmnapata «TssHbB3HbB-1». BrinonHus
CBOIO OCHOBHYIO MHCCHIO, POBEp INPOAOIDKMI cOop naHHBIX Ha KpacHoit
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wraHeTe. B pamkax wucciaemoBaHWH OH JO0JDKeH (oTorpadupoBaTh
MMOBEPXHOCTh TUIAHETHI W COOHMpaTh AAaHHBIE O TEOJIOTHH, Tororpadwumu,
METEOPOIIOTHIECKUX SBICHUAX, yYacTKaxX BOISHOTO JbJa M MpPH3HAKaxX
KI3HU Ha 1uaHete. 30HA «TSHBBIHB-1», B CBOIO OdYepensb, IPOIOIIKACT
CBOIO MHCCHIO Ha MapCHAaHCKOH opourte [6,7].

B mnacrosmee Bpems KHP opHO3HauHO sBileTCs KOCMHUYECKOM
nepxkaBoil. Ho HMCTOKM HBIHEIIHUX JOCTHKCHUN OepyT CBOE Hayajio B
kocMmoHaBTuke CCCP, B ocHOBe KoTOpoi exaT uneu K.J. [luonkoBckoro.
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KOHHOEINIIUSA CTPATETHA PA3ZBUTUS TOCKOPIIOPALTUN
«POCKOCMOC»

CONCEPT OF THE DEVELOPMENT STRATEGY OF THE
ROSCOSMOS STATE CORPORATION

Annoranusi. ChopMHpPOBaH aKTyalbHBIH BO3MOXHBIM  BapHaHT
KOHLIEMIIMK  cTpaTeruu  pa3Butus [ ockopropanuu — «PockocMocy,
npeAsoKeHa  BO3MOXHas  (GopMmynupoBka  muccud.  [lpemnaraercs
JIOTIOJIHEHHBIA BapUaHT [EPEYHs CTPATETHYECKUX MPUOPHUTETOB C €ro
PAHXHUPOBAHMEM U BBIJACICHUS TMOPSJIKOB 3HAYMMOCTH CTPATErHYECKUX
MPUOPHUTETOB, YTO TIO3BOJIHUT OOJIETYUTh JAaIbHEHIIYIO paboTy C HUMHU.

KaroueBble ciaoBa: PockocMmoc, crparerdueckoe IUIaHHPOBaHHE,
MUCCHUs, CTPATETUICCKUE TPUOPUTETHI, CTPATCTUPOBAHUE.

Abstract. A current possible version of the concept of the development
strategy of the Roscosmos State Corporation has been formed, and a
possible mission statement has been proposed. An updated version of the
list of strategic priorities with its ranking and highlighting the order of
importance of strategic priorities is proposed, which will facilitate further
work with them.

Keywords: Roscosmos, strategic planning, mission, strategic priorities,
strategizing.

PakeTHO-KOCMHMUECKass ~ OTpacib, XapakTepu3ysch  3HAYUTENbHOM
KanuTal0€MKOCTBIO U BBICOKMM YPOBHEM HCIIOJIB3YEMBIX TEXHOJIOTHH,
MPOU3BOJUT BBICOKOTEXHOJIOTHYHBIE YCIYyIM JUIsi MHOTHX OTpaciei.
JnuTenbHBIA XapakTep peaju3alii MPOEKTOB B PaKETHO-KOCMUYECKOU
OTpaciy, WX BBICOKUH TEXHOJOTUYECKUH YPOBEHb, HEOOXOIUMOCTh
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MIOCTPOCHHS JIMHHBIX LEMOYEK KOOMEpaluy TNPEeNbSBISIET OCOObBIE
TpebOBaHMSA K CTPAaTErMYECKOMY IUIAHHPOBAHWIO HA YPOBHE OTPACH.
Cnennduxa KOCMUYECKOH AEATEIBHOCTH 3aKI0YAcTCsl B BBICOKUX PHCKaX
U HEONPENENEHHOCTH, KOTOPBIE TOJBKO YCWIIWIINCh B  YCIOBHSX
HEIPEPBIBHO BO3pacTAIOIIEl TI'€ONOJUTHYECKON HampshkEHHOCTU. Tem
caMbIM, BBIpOCIA MOTPEOHOCTh B aJaNTalii CTPATETHYECKOTO IUIAHA K
HOBBIM peaisiM.

B 2017 romy yrtBepxkaeHa «Ctpaterus pa3Butus I'ocynapcTBeHHOM
KOPIOpaIy 1Mo KOCMHYECKOH NesTeIbHOCTH «PockocMoc» Ha mepuoj 10
2025 roma u mnepcrnektuBy a0 2030 roma» (IPOTOKON 3acelaHUs
HaOmonarensHoro coera ['ockoprnopanuu «Pockocmoc» ot 11 ampens
2017 r. Ne 10-HC) [1, c. 10]. Jannas crparerus Oblia akTyaau3upoBaHa B |
kBaprane 2021 roma s npuBeneHUsT €€ B COOTBETCTBHE aKTyaJbHBIM
TOCYAapCTBCHHBIM NPHOpUTETaM, TCHACHIMSIM M BbI30BaM B cdepe
KOCMUYECKOH  JeATEIbHOCTH. bemma  mposezena  pabora 1o
COBEpPIICHCTBOBAHUIO CHCTEMBI CTPAaTETHUYECKOTO IUIAHUPOBaHUs. B3ameH
HECKOJIBKMX OTACNBHBIX (heAepaTbHBIX LENEBBIX NPOrpaMM MPETyCMOTPEH
mepexoJy K €OMHOW TocyaapcTBeHHOH mporpamme «KocMmudaeckas
JesaTenbHOCTh  Poccum» ¢ ECATHIIETHHM CPOKOM  pealu3aliuy, C
MOJNpOrpaMMaMH  pa3BUTHsL 0 HANpPaBICHUAM  KOCMHMYECKOMH
nesitenbHOoCTH. [2]. OgHAKO 3TO HE TOMOIVIO BBICTPOUTH CTPOMHYIO
TEXHUYECKYIO0 TOJIUTHKY M CTpaTeTHI0 pa3sBUTHA II0 HAIPaBICHUAM
KOCMHYECKOH OTpaciud. OTO TMpHBEIO K emE OJHOMY IOBTOPHOMY
MIepecMOTpy BBIIIEYKAa3aHHON CTpaTerny MeHee 4YeM 3a 7 JIeT Tocie
TIPUHSTHS IEPBOHAYAILHOTO BapHaHTa cTpaTeruy [3].

K coxanenuto, «Ctparerus pa3BuTus ['ocynapcTBEHHON KOpHOpanuu
0 KOCMHUYECKOU nesitenbHocTH «Pockocmocy Ha mepuon no 2025 rona u
nepenekTuBy 10 2030 roma» - 3TO 3aKPHITHI JOKYMEHT LIS CIy)KeOHOTO
TMIOJIb30BaHMUs, TEKCT KOTOPOTro HegocTyneH. OTKPHITO OMyOIMKOBaHA JIMIIb
Ipe3eHTams crpateruu npu e€ yrsepxxkaeruu B 2017 roxy [4]. C yuérom
9TOTO, TPEIIOJIIOKHM, Kakoii Obl Moriia ObITh KOHLENLUS CTpaTeruu
Pa3BUTHSI PAKETHO-KOCMHYECKON OTPACIIH.

OueBuAHO, cCTpaTerus JOKHA OCHOBBIBAThCS Ha IPEABIIYLINX
BapHaHTaX CTPaTeTMH W  CTPATETHYECKHX MPHOPHUTETaX PaKETHO-
KOCMUYECKOW OTpaciiu, KoTopsle oboznadan FO.U. bopucor [5]. Oanako
(opMHpOBaHHWE  KOHLENIMH  CTPAaTerMH  JODKHO  HAYMHATBCS  C
(OpMYyITHPOBKH MHUCCHHU.

ABTOp TIpe/yIaraeT cieIyIOIIyI0 BO3MOXKHYIO (DOPMYJIMPOBKY MHCCHU:
«[locnenoBaTenbHOE OCBOGHHE KOCMHUYECKOTO IPOCTPAHCTBA C LEJIBIO
obecrieueHHs HAIMOHAIBGHOW OE€30MacCHOCTH W PEUICHUs] COLUAIBHO-
SKOHOMHYECKHX 3aj1au». Takas (OpMyJIMpOBKa MHCCHH KOHIIEHTPUPYET
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BHUMaHHE Ha OCHOBHBIX JKEJIAEMBIX pE3ybTaTaX, KOTOpPBIE PAaKETHO-
KOCMHUYECKOH OTpacib H0JDKHA 00eCTIednBaTh CBOMM (DyHKIIHOHHPOBAHUEM
U HE JONYCKAaeT pPACHbUICHHS [OBOJBHO OTPAaHWYCHHBIX PECYpCOB Ha
MHOTHe HampaBieHUs. OCHOBHBIM KPHTEPHEM pEIICHUS 3amad  Ipu
peanu3aniy CTPaTerny JODKHO OBITh NMOHMMAHHE, MPUBHOCHUT JIM BKIA[
pelieHre KOHKPETHOH 3amadd B oOOecledeHre IIelied HaIMOHATbHON
0€30I11aCHOCTH U peIleHHE COLNATbHO-9KOHOMUYECKHUX 3a/1ad.

Janee mepexoquM K CTPaTerHUECKOMY BHUJEHHIO, a KOHKPETHO K €ro
KOHEYHOMY NPOIYKTY — CTpaTerHU4ecKUM MpHOpUTETaM. ABTOp CUHUTAET,
yro oOo3HaueHHble 1O. . BOpHCOBBIM CTpaTernieckue IPUOPHUTETHI
yIauHbIMM, OJIHAKO, B HACTOAIIEEe BpeMsl HX CleAyeT MAOMONHUTh U
MIPOPAaHKUPOBaTh MO CTENEHH BaKHOCTH, pa30MB MX NPU 3TOM Ha TpU
MOpsiIKa 3HAYMMOCTH JUId  yZOOCTBa HCIIONB30BaHMA. B  cBMBH C
PECYpCHBIMH OTPaHWYEHHUSMH, WTOTOBBIM CIIMCOK NPHOPUTETOB OyAeT
BBIMVISACTH CIEAYIOIM 00pa3oM:

1.1. pa3BuTHE OPONTATBHBIX IPYIIIMPOBOK;

1.2. mpuBnEYEeHUE U yAEpKAHUE BEICOKOKBATN(PHIIMPOBAHHBIX KaPOB;

1.3. ucnone30BaHUE SACPHBIX HCTOYHUKOB SHEPTUH B KOCMOCE;

2.1. BHeZpeHHe  HOBOM  HMHIyCTpHAJbHOM  MOJENHM  NPOU3BOACTBA
KOCMHMYECKHX allapaTos;

2.2. pa3BUTHE KOCMHYECKOI'0 IIPHOOPOCTPOCHUS;

2.3. rapaHTHpOBaHHbI JocTyn Poccun B kocMoc;

3.1. koMMepIManu3anus  JESITeNbHOCTH  OTpacid M IOBBIIICHHUE
3¢ PEKTHBHOCTH yIIPaBIICHIS,

3.2. peanuzauus NUJIOTUPYEMOH NPOTrPaMMBbL;

3.3. mpoBeieHNEe HAYYHBIX KOCMHYECKUX UCCIIEIOBAHUH.

Jlureparypa
1. 'omoBoii ot4éT ["'ocynapcTBEHHOI KOPIOPAIIUH IT0 KOCMHYECKON
nesitenbHocTH «PockocMocy 3a 2017 roa. [DnekTpoHHBIN pecypc]. —
Pexxum noctyna:
http://www.roscosmos.ru/media/img/docs/Reports/report.2017.pdf (nata
obpamenns: 31. 05. 2024).
2. «PockocMocy nostanHo nepexoaut ¢ MHoxecTBa DL Ha eaunyto
rocuporpaMmy. [SneKTpoHHbIH pecypc]. — Pexxum gocrtyna:
http://government.ru/info/41915/ (nara obpamenust: 31. 05. 2024).
3. YOpwii bopucos: «Pakera «Amyp-CIII'» u cBepXierkuii HOCUTENb OYAYT
MHOTOPa30BBIMIWY. [DNEeKTpOHHBIHN pecypc]. — Pesxxum nocryna:
http://www.roscosmos.ru/40252/ (nara obpamenus: 31. 05. 2024).
4. Pockocmoc. OOCyXIeHHe CTpAaTeTHH Pa3BUTHSA TOCKOPIIOPALINT
[Dnexrponnstii pecypc]. Pexxum goctyna: https://www.roscosmos.ru/23380/
(marta obpamenus: 31. 05. 2024).

319



5. FOpuit bopucos o nmpruopuTerax oTpacin, MeKIyHAPOTHOM
COTPYIHHYECTBE U MOJAEPKKE MOJIOABIX CIICIIHAINCTOB [ DIIEKTPOHHBIH
pecype]. Pexxwm goctyna: http://www.roscosmos.ru/38730/ (mata
obpamenns: 31. 05. 2024).

VJK 338.1
eLIBRARY.RU: 06.39.00
JleonTnen /1.B.
Leontyev D.V.
aCTIMPaHT
MockoBCKUH aBUALIMOHHBIA HHCTUTYT
(HaIIMOHANBHBIN UCCIIEIOBATEIbCKI YHUBEPCUTET)
r. MockBa

POJIb 'OCYJAPCTBA B ®OPMUPOBAHUUN APXUTEKTYPbI
BBICOKOTEXHOJIOTHYHOI'O ITPOMBIIIJIEHHOI'O
MMPOU3BOJACTBA

ROLE OF THE STATE IN FORMING THE ARCHITECTURE OF
HIGH-TECH INDUSTRIAL PRODUCTION

AHHoTanusi. B craTbe oTMedaeTcs BakHas poJIb TOCYIapcTBa B
(GOPMHUPOBAHMH  KOHTYPOB  BBICOKOTEXHOJIOTMYHOTO  IPOMBIIUICHHOTO
npousBoacTBa. OTMeYaeTcs, YTO 3a CYET TOCYNAPCTBEHHBIX OKOKETOB
OCYIICCTBIISIOTCS MAacIITAOHble HMHBECTHLMM B DPa3BUTHE BBICOKUX
TEXHOJIOTUH KOCMUUYECKON UHYCTPUHU.

KiroueBble €J10Ba: DJKOHOMHKA BBEICOKOTEXHOJIOTHYHBIX MIPOU3BOACTB,
KOCMHUUecKas MHIYCTpHs, M poBas TpanchopMaius.

Abstract. The article notes the important role of the state in shaping the
contours of high-tech industrial production. It is noted that large-scale
investments are being made at the expense of state budgets in the
development of high technologies in the space industry.

Keywords: economics of high-tech production, space industry, digital
transformation.

TocynapcTBo 3aWHTEpPECOBAHO B PAa3BUTHU BBICOKHUX TEXHOJIOTHH, B
TOM  9YHCI€ KOCMHYECKOH  HMHIYCTPUH, IO MHOTHM  BaXHBIM
00CTOSATEILCTBAM, BKJIIOYas OOCCIIEYCHHE YCTOHMUYMBBIX IMapaMeTpoB
COLUATIBHO-)KOHOMHYECKOTO pa3BUTHS, 9KOHOMHYECKUI pocr,
000pOH00€30TaCHOCTh, IMIIOPTOHE3aBUCHMOCTD.
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Bo-mnepBbiX, BBICOKHE TEXHOJOTHU CIIOCOOCTBYIOT 3KOHOMHUYECKOMY
pocty CTpaHBIL. [IpoMmblIiLIeHHBIE MPOU3BOJICTBA, HUMEIOIINE
BBICOKOTEXHOJIOTHYHYIO 0a3y, CO3/[al0T HOBbIC paboune MecTa, MOBBIIIAIOT
MIPOU3BOIUTENBHOCTD TPY/a U CTUMYJIUPYIOT HHBECTUIIMU B MCCIICTOBAHUS
1 pa3paboTKH.

Bo-BTOpBIX, BBICOKHE TEXHOJIOTMH WIPAIOT BaXHYI pOJb B
obecrieueHnH 000POHOOE30IIaACHOCTH.

B-TpeThuX, BBICOKHE TEXHOJIOTHH CIIOCOOCTBYIOT  YIIYYIICHHUIO
KayecTBa JKM3HHM HaceneHus. Hampumep, pa3ButHe WHGOPMAIMOHHBIX
TEXHOJIOTHH ~ MOXET  TPUBECTH K  YJIYYIICHHIO  OOpa3oBaHHSA,
3IIPABOOXPAHCHHUS U IPYTUX COIUANBHBIX YCIIVT.

HaxoHel, BBICOKHE TEXHOJIOTMH MOTYT CHOCOOCTBOBATh YKPEILJICHHUIO
MEXAYHAPOJHOTO MPECTHXa CTpaHbl. JIMAEPCTBO B  ONPEACICHHBIX
00MacTsX BBICOKMX TEXHOJIOTHH MOXET CHeNaTh CTpaHy Oouee
MPUBJICKATEIBHON [T KHOCTPAHHBIX MHBECTUIIMI U COTPYIHUYECTBA.

TocymapcTBO WrpaeT KIIOYEBYIO pPOJIb B Pa3BUTHH KOCMHYECKOMN
WHIYCTPUH, BBICTYIAas OCHOBHBIM HCTOYHHKOM (DMHAHCUPOBAHUS U
MOJIEP)KKK  BBICOKMX TEXHOJOruik B 3Tod ob6mactu. CrenuaincTbl
OTMEUAIOT, YTO OLIEHKa WHBECTHIIMOHHOTO BKJIaJa IPABHUTEILCTB Pa3HBIX
CTpaH B KOCMHMYECKYIO OTpacilb 3aTpyAHEHa HM3-32 HEJO0CTaTKa OTKPBITHIX
JaHHBIX W pa3iuuuii B HMCTOYHMKaX uHpopmanuu [1-5]. Kpome Toro,
pe3yabTaThl  WHBECTHIMH  CTAHOBATCS  3aMCTHBIMHU  JIMIIb  CITYCTS
MPOAOJDKUTEIBHOS BpEeMsl, 4YTO YCIOXKHSCT aHamu3 3(PPEKTUBHOCTH
BJIOXKeHHH. Ba)kHO OTMETHTh, YTO KOCMUYECKAss UHIYCTPHS TECHO CBs3aHa
C IPYyrUMHU CEKTOPaMH IKOHOMHKH, YTO TAK)K€ BIHSIET HA €€ Pa3BHUTHE U
ycrex.
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METO/JOJIOTMYECKHUE ACIEKTHI ONEHUBAHUSA
3OPEKTUBHOCTH JESTEJIBHOCTH HAYYHO-
MPOM3BOJACTBEHHOM KOOIEPALIMY ITPU BHEJPEHU U
HWHHOBAIIMI

METHODOLOGICAL ASPECTS OF ASSESSING THE

EFFECTIVENESS OF RESEARCH AND PRODUCTION

COOPERATION ACTIVITIES IN INTRODUCTION OF
INNOVATIONS

AHHOTAmMsl. Hcchenayercs mnpobiieMa oneHHBaHHSA 3P EKTHBHOCTH
JeATEIEHOCTH Hay4YHO-IIPOU3BOICTBEHHON KOOIIepaInH
BBICOKOTEXHOJIOTUYHOM KOPIOPALMU a3POKOCMHYECKOI MPOMBIIIICHHOCTH
NpY BHEJAPESHUH HHHOBAMH U TEXHOJIOTHYECKHUX Pa3paboToK.

KnroueBble  cjoBa:  Hay4YHO-NIPOM3BOJCTBEHHAs  KOOIEpAlus,
WHHOBALIMH, KOCMUYECKasi CUCTEMa TUCTaHIMOHHOTO 30HIUPOBAHUS 3EMJIH,
BEKTOP COCTOSIHMSI CHCTeMbI, (GYHKIMs IUIOTHOCTH paclpeieNeHusl,
AJITOPUTM aZIallITUBHOT'O OLUCHUBAHUA U YIIPABJICHUA.

Abstract. The problem of assessing the effectiveness of the activities of
scientific and production cooperation of a high-tech aerospace industry
corporation in the implementation of innovations and technological
developments is investigated.

Keywords: scientific and industrial cooperation, innovation, space
system for remote sensing of the earth, system state vector, distribution
density function, adaptive estimation and control algorithm.

OcoOeHHOCTBIO pEUIeHUs 3aj]ad CO3/1aHMs IEpCIEKTHBHBIX 00pa3IoB
kocmuueckoi  TexHukn (KT) 3akmowaercs B (GopMmMHpOBaHMM U
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obecnieueHn 3(P(YEKTUBHOW AEATENFHOCTH HAYYHO-TIPOU3BOICTBEHHON
KOOIIEPAallUl  a3POKOCMUYECKOW TMPOMBIIUIEHHOCTH MpPH  BHEIPEHUU
WHHOBALUH U TEXHOJIOTHYECKHUX Pa3pabOTOK.

B  ortux  ycimoBusiX  Ha  OPENUPUATHAX  A9POKOCMMUYECKOM
MIPOMBIIIIEHHOCTH OCYHIECTBISETCS CO3LQAHME HAYYHO-TEXHOJIOTMYECKOTO
3aJe/la W HENpephIBHOE BHEAPEHHE TEXHOJIOTHYECKHX HHHOBALMI,
SIBISIFOLMXCS 0a30M AUl HOBBIX pa3pabOTOK M IPOU3BOJCTB, IOJIyYEHUS
TEXHHYECKOTO M COLMAJIbHO - SKOHOMHUYEcKoro sdpdexra npu peanuzanun
IIPOEKTOB CO3JIaHMs MepCHeKTUBHBIX 00pa3noB KT.

Lenbro uccienoBanust SABIsIETCSl pa3pab0TKa METOJOIOTHYECKHX OCHOB
oueHuBaHuA A(P(PEKTUBHOCTH NEATEILHOCTH Hay4YHO-TPOU3BOACTBEHHON
KOOTIEPAllMH  BBICOKOTEXHOJIOTHYHOH  KOPIOpAIlMH  a3pPOKOCMHYECKOMH
MPOMBINIIEHHOCTH MpPHM BHEAPEHHHM HWHHOBALMA W TEXHOJIOTHMYECKHX
pa3pabotok B mporecce BimomHeHnn HUOKP.

Haykoemkue TexHOnOrMM — 0a30BbIE TEXHOJOTHH, OCHOBAHHBIC Ha
COBPEMEHHBIX pe3yJbTaTaxX HAyYHBIX HCCICJOBAaHMH W pPa3pabOTOK.
HaykoemMkue  TEXHOJIOTMH  BKJIIOYAIOT CKBO3HBIE W KPUTHUYECKUE
TEXHOJIOTHH.

Ilon Hay4HO-IPOU3BOACTBEHHOH KOOIEpaluell IIOHUMAaeTCsi CUCTEMa
B3aMMOBBITOIHBIX KOMMYHHUKaIUH MEXTY MPOMBIIIJICHHBIMU
NPEeqNpUATHAMH, HAyYHBIMH OpPraHM3alUsAMH M BBICHIMMU Yy4eOHBIMHU
3aBeneHusAMH [1].

PaccmarpuBaemblit 9KOHOMMUECKUN 00BEKT - Hay4HO-
IIPOU3BOJCTBEHHAsT  KOOMEPALUsl BBICOKOTEXHOJIOTHYHOM  KOpHOpanuu
MPOMBINUIEHHOCTH,  3aHMMAOIascs  JIEATEIbHOCTBIO,  CBA3AaHHOM €
BBIMOJIHEHHEM  33Ja4 TOCYJapCTBEHHOTO 3aKa3a IO CO3JAHUI0 U
npousBoJcTBY m3aenuil KT, a Takke BbIycKa NPOAYKLUH IBOHHOIO MU
rpa)KAaHCKOTO Ha3HaYeHUs [2].

BaxneimmM ycioBHeM YCHEMIHOCTH (YHKIMOHHUPOBAHUS HAyYHO-
IIPOU3BOJICTBEHHOM KOOTIEpaINK ABJISAETCS MOIUTHKA TOCYAapCTBa, KOTOpas
JIOJDKHA CTUMYJIMPOBATh B3aWMOJIEHICTBHE M COTPYIHHUYECTBO BCEX CTOPOH
Hay4YHO-TIPOM3BOJICTBEHHOU Koomnepanuu [5].

CrpykTypa HAyYHO-TIPOU3BOACTBEHHOMN BBICOKOTEXHOJIOTUYHOI
KOPIIOpAaIlii MPOMBIIIJICHHOCTH JIOJDKHA CIIOCOOCTBOBATh JIOCTHIKEHHUIO
Ieneil AEATENbHOCTH MO CO3JaHUI0 M TPOM3BOJACTBY TEPCIEKTHBHBIX
obpasoB KT ¢ yueroM COBOKYIHOCTH €€ pPECypcoB: Hay4HOTO,
KOHCTPYKTOPCKOT'0, TE€XHOJIOTUYECKOT0, MPOU3BOACTBEHHOIO, KaJpOBOrO,
MaTepHalIbHOT0, (PMHAHCOBO-3KOHOMHYECKOTO U APYTuX [3].

AHanu3  CTaTUCTUYECKHUX  JAHHBIX M JUHAMHUKH  HU3MEHEHHS
KOONEpaluOHHbIX cBA3ed npu BeimmoaHennn HUOKP wu BHenpenuun
WHHOBALMH J1aeT OCHOBAHUE BBISIBUTH TEHJCHIHUIO K CTAOMIIM3alUN YPOBHS
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Hay4HO-IIPOU3BOICTBEHHOI KOOIEepaluu OTEYECTBEHHOU
BBICOKOTEXHOJIOTHYHOM KOPIIOPAIMK MPOMBIIIICHHOCTH.

Bmecte ¢ TemM He0OXOOWMO BBIIEIHTH Psl TPOOIEM CHCTEMHOTO
XapakTepa, KOTOPbIE MOTYT OBITh YCTPAHEHBI peaNn3anneil KOMIUIEKCa Mep
rOCyJapCTBEHHOTO CTUMYJIHMPOBAHUS, PEANBHOTO YIyYIIEHHsS JEJIOBOrO
KJIMMAaTa.

IIporpammsl pa3pabOTKU U BHEAPEHUS TEXHOJOTHUECKUX HHHOBAIIU
IIPU CO3/IaHUU TepcIieKTUBHBIX 00pa3noB KT MoryT paccmarpuBarhesi Kak
CIOXKHBIE CHCTEMBl MEpPapXH4YECKOTO XapakTepa, IpeaycMaTpUBaroIlue
CO3JaHHE U COBEPIIEHCTBOBAHHE MEXaHU3MOB IPOrPaMMHO-IEIEBOrO
IUTAHUPOBAHMUSA U KOHTPOJIS, aJl€KBATHBIX CHUCTEM YIPaBICHUS IPOEKTaMU
Ha OCHOBE METOJIOB CTAaTUCTHUUECKOT0 aHallu3a U olleHuBanus [1,2,3].
MeToavka peleHHs 3aJaul OLEHUBAHUS W YIPABICHHUS OPraHU3alMOHHO-
TEXHHYECKHMU CHCTEMAMHM HAY4YHO-NPOMU3BOACTBEHHOM  KOOMEpalHu
BBICOKOTEXHOJIOIMYHOM Komnanuu npu BeinoiaHennn HUOKP v BHenpennu
MHHOBallMil BKJIIOYAeT: IOCTAaHOBKY 3aJadd yIOPaBIECHUS MPOEKTOM;
MIOCTPOEHHE MAaTEMATHYECKON MOJEIH OLEHHMBAEMOr0 MPOLECCa BHEAPEHUS
WHHOBALIMH; pa3pabOTKy airopurMa OLCHWBAaHMA W YIPaBIICHHS,
ONTUMH3AIMKM MapaMeTpoB pPa3pabOTOK; MOMyYeHHE CTATUCTUYECKUX
OIIGHOK U YTOYHEHHE IapaMeTpOB KOHCTPYKTOPCKO-TEXHOJIOTHMYECKHX
peUICHU.

B kagecTBe nmpuMepa paccMaTpUBaeTCs MPOEKT CO3AAHUSA KOCMUYECKOH
cuctemsl (KC) mucrannmonHoro 30aauposanus 3emin ([133) «ApkTukay.
Mogens CHUCTEMBI YNpaBICHHS NPOEKTOM IpU BHEAPCHHM WHHOBALUI
paccMaTpUBaeTcs Kak CTOXacTHYECKas AMHAMHMYECKasl CUCTEMA, KOTOpas Ha
KaXJIOM OTale €ro BBINOJHEHHSA XapaKTEpU3yeTCsl BEKTOPOM COCTOSHUS
napameTpoB OCHOBHbIX komrnoHeHTOB KC J133.

Hambonee momHOH BEpOSTHOCTHON XapaKTEPUCTHUKOH pPACIIHPEHHOTO
BekTopa cocrosiHus uznaenuid KT npu BHenIpeHMM WHHOBALMM SIBISIETCS
YIOPAJOYCHHAs  COBOKYITHOCTh  B3BEIICHHBIX  (HEHOPMHPOBAHHBIX)
IUIOTHOCTEH pacrpeieNieHls] BeKTopa IMoKa3aTeneil kadecTBa pa3paboTok,
3BOJIIOLIMSL  KOTOpBIX omnuceiBaercs ypaBHeHueM @okkepa - Ilmanka —
Koamoroposa [4].

BekTop cocTrosHuS IOKa3zaTelnedl CBOWCTB CHUCTEMBI B IIPOLIECCE
HMHHOBAIMH ONpeiessieTcs KOCBEHHO Ha OCHOBE M3MEpPEeHHH U KoHTpois. [1o
pe3ynbTataM HM3MEpPEeHHH HeOoOXOJMMO TIIONyYUTh OLEHKY KpHTEpHUs
s¢pdextuBrocTr KC 133 B 1iesiom.

Kpurepwnii 3¢h(pekTHBHOCTH MHHOBAIIMOHHOW pa3pabOTKU BBIYUCISIETCS
C UCHOJIb30BAaHMEM JABYXOTallHOM MpoLEAypbl: Ha IEpBOM JTame
BBINOJIHSETCS TIEPECUET allPHOPHOTO PacHpeieNeHUsl B allOCTEPHOPHOE 10
pe3yiapTaTaM M3MEPEHHH U KOHTPOJI; Ha BTOPOM JTale OCYLIECTBISAETCS
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MPOTHO3UPOBAHKE ANIOCTEPUOPHOTO pacipesieieHnss K MOMEHTAM BPEMEHH
CIEIYIOUINX HAOII0ICHHHN.

[MpuBeneHa WUIIOCTpALUS TECTUPOBAHUS MpPEAJAraéMblX METOIOB U
AITOPUTMOB HA MOJCIBHOM 3ajade OueHKH S(PPEKTUBHOCTH IMPOEKTA
co3manus neperektuBHo# cuctemsl KC J133.

YpoBeHb TOTOBHOCTH HAYYHO-TEXHOJOTMYECKOTO 3ajlelia HAay4HO-
MIPOU3BOJICTBCHHOW KOOMEpAlMM JJI BHEAPCHHS TEXHOJIOTHYCCKHX
WHHOBaIlMii W pa3pabOTOK SBISIETCS MEpOH, KOTOpas MOXET OBITh
UCTONB30BaHa Ui  (OPMUpPOBaHHMS W  BEICHHS OaHKa  JAHHBIX
UHPOPMAIIMOHHOW  CHUCTEMBI  BBICOKOTCXHOJIOTUYHBIX  HPCATNPHUITAN
MIPOMBIIICHHOCTH.
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INOCTPOEHME MOJEJIM ONPEJEJIEHUA CTOUMOCTHA
CO3IAHUA OPBUTAJIBHOM I'PYIIIIUPOBKH HA BA3E
MOJEPHU3UPYEMBIX KOCMHNYECKHUX AIIIIAPATOB

BUILDING A MODEL FOR DETERMINING THE COST OF
CREATING AN ORBITAL GROUPING BASED ON UPGRADED
SPACECRAFT

AnHoTanusi. [laHHBI Marepuan TIOCBSIIEH ITOCTPOSHHIO MOJIENHN
OTIpeZIeTIeHUsI CTOMMOCTH CO3JIaHHsl OpOMTaJIbHON TI'PYNIMPOBKM Ha Oase
MOJIEpHM3UpPYeMbIX  Kocmudeckux ammaparoB  (KA). B nmokmane
paccMarpuBaeTCsl MOJENb OINpPEAETICHUs] CTOMMOCTH CO3/aHMs H3ETHi
PKT, YUUTBIBAIOILIAS pazIuYHbIe TpeboBaHUs moTpeOuTeNe,
XapakTepHu3yrolast COIOCTaBJICHUEM YCTaHABIMBAEMOI'O Habopa
KOJIMYECTBEHHBIX M KAYeCTBEHHBIX IPH3HAKOB (YAaCTHBIX MapameTpoB),
paccuuThIBaIOIIasl B paMKax yCTaHAaBJIMBAGMBIX JIOMYIICHUH (TpeebHbIe)
CTOMMOCTH M3JIeNIUsI, OTHOCHUTEJIBHO TEXHHYECKOTO YPOBHS ee 0a30Boro
aHaJora.

KiroueBbie cinoa: CTOMMOCTh CO3AaHUS OPOUTAIBHON TPYHNIIMPOBKH
(OI'), cTOMMOCTb H3TOTOBJCHUS, TEXHHMYECKHH yPOBEHb  M3MIEIHS,
HaJIe)KHOCTh, MOJIEPHU3UPYEMBII KOCMHYECKHH amrapar, KauyecTBo.

Abstract. This material is devoted to the construction of a model for
determining the cost of creating an orbital constellation based on
modernized spacecraft. The report discusses a model for determining the
cost of creating RST products, taking into account various consumer
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requirements, characterizing by comparing an established set of quantitative
and qualitative characteristics (partial parameters), calculating, within the
framework of established assumptions, the (limit) cost of the product,
relative to the technical level of its basic analogue.

Keywords: The cost of creating an orbital constellation (OC), the cost
of manufacturing, the technical level of the product, reliability, the
spacecraft being upgraded, quality.

B Hacrosiee BpeMs poccHHCKas KOCMHYECKas INPOMBIIIICHHOCTb
MePeXOoJUT Ha dTall MHTEHCHBHOTO Pa3BUTHs OpPOUTAIBHONW TIpyNIUPOBKU
(OI') KA pa3nmu4HOTO HAa3HAYCHUS, YYUTHIBAIOIIETO TPEeOOBaHUS
OTEYECTBEHHBIX U 3apyOeKHBIX MOTpPEeOHTENieid Ha PBIHKE KOCMHYECKHX
YCIIYT.

Pacumupenne kpyra pemaembix 3amad OI' KA B mepByro odepenb
TpeOyeT TNPHUONMIKEHHE €€ TAKTUKO-TCXHHYSCKUX XapaKTePUCTHK H
SKOHOMHYECKHX MapaMeTPOB K TPeOOBAHMSIM KOHEYHOTO IMOTPEOUTENS, UTO
SIBIISICTCSA BQYKHBIM HTAIIOM, TIO3BOJITIOIINM 00ECIIEYNBATh BRICOKYIO CTETIICHD
THOKOCTH, U BOBMOXKHOCTH OBICTPO pearnupoBaTh Ha MOTPEOHOCTH B HOBBIX
ycIyrax.

B mpornecce co3nanus nepcnektuBHoil PKT B ycnoBusx pacmmpeHus
TpeOoBaHMi 3aKka3uMKOB, BO3pacTaeT HEOOXOAMMOCTh B MPOBENCHUH psijia
COMPOBOXKAAIOUINX ~ MEPONPHUATUH  JUIS  JOCTHXKEHHS  ONTHMAlbHBIX
XapaKTePUCTUK TEXHHYECKOTO YPOBHS M3EJINI NX KadecTBa U HaJEeKHOCTH,
KOTOpPBIE B TOM YHCJIEC MOJDKHBI YYHUTHIBATH HEOOXOIUMOCTH CHIDKCHUS
3aTpar 3a cYeT CIOCOOHOCTH co3aBaeMbIX 0a30BbIX KA k mx manpHeHmIei
MOJICpHU3AIMHA. DTO TO3BOJIUT, B CHJIY 3aJIO)KEHHBIX B HHUX TEXHHYECKHUX
CBOWMCTB HCHONB30BaTh 0a3oBble KA pasmmgHOrO CHEKTpa IIeTICBOTO
MpPUMEHEHUT C YyYeTOM BBIOOpa Hambolee SKOHOMHUYHBIX BapHAaHTOB
MOJICpHU3AIMH OTICIBHBIX cocTaBHBIX Yactell (CU) KA mo cxeme nenenws,
nocturas TpedyeMble TAKTUKO-TexHIueckne xapakrepuctuxu (TTX).

B »TOoM cnyuae, 1y co3gaHUss HOBOM NPOAYKIWH, OTBEYANOIIEH
PBIHOYHBIM  YCJIOBHSIM, YCTAQHAaBIMBAIOTCS 0COOBIE OTpaHHMYEHHUS K
croumoctu um3genuss PKT, KoTopble pacCUMTHIBAIOTCA IO KPHUTEPHSM,
YYHTBHIBAIOIIMM  3aMHTEPECOBAaHHOCTh  IMOTPEOMTENe B  OTAEIHHBIX
XapakTepucTukax, MoxepHmsupyembix KA. Cremyer oTMeTuTs, 4YTO
HEKOTOpPBIC XapaKTePUCTUKU MOTYT OBITh HANpPAaBICHHI B TOM YHCIIC M Ha
BO3MOXKHOE CHIDKEHHE IMOKa3aTeled TeXHUYECKOTO YPOBHS M HaJEeKHOCTU
(HanpuMep, YMEHbIIEHHE JTyOIMPYIOIMX 3JIEMEHTOB CHCTEMBI) OTEIBbHBIX
CYH KA (ycTpo#cTB, KOMILIEKCOB, cuUcTeM Tone3Hoil Harpysku (ITH),
Moayis ciryxkeoHbix cucteM (MCC)), Ipu KOTOPBIX JIOCTUraeTcst Tpedyemas
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BEIMYMHA [eNeBOH S((EeKTUBHOCTH W YCTAHABIUBACTCS JIMMHTHAsS
CTOMMOCTD BBIIIOJHIEMBIX 3a1a4.

B HacTosmem Matepmalie pacCMaTpHUBAeTCA MOJENb OIpeleIeHHS
cronmoctu coznanus u3nenuid PKT, yauTtsiBaromias pa3nndabie TpeOOBaHUSL
moTpeOuTeNeH, XapakTepu3yomas CpaBHEHHEM OIlpenensieMoro Habopa
KOJIMYECTBCHHBIX W KAueCTBCHHBIX IPH3HAKOB (YAaCTHBIX IapaMeTpoB),
PaCCUYHMTHIBAOIIAS JIUMUTHYIO (TIPEACTbHYI0) CTOMMOCTh HOBOH MPOTYKIIMU
PKII, OTHOCHTENFHO TEXHHYCCKOTO YPOBHS e¢ 0a30BOTO aHAJIora.

B obmem ciydae Mopnens ompenelieHus cTouMmocTH coszganus Ol Ha
0a3e MOICPHU3UPYEMBIX CEpHUITHO mpom3BoauMbIx KA 11 BbIXO#a Ha
PBIHOK (C yuéToM TpeOoBaHUI MOTPEOUTEIIs) OYICT UMETh CICAYIONIMNA BU:

L v

M. = Z Ko, X Clty, + z (Ka x iy, X N7V X i), mipm
j=1 j=1

N
Clh, = ) Caltcn, X Jee, X e, X by, X ery, X Kigg, , (1)
i=1

KS;}'pj — KOMIUIEKCHBIH KO3((HIMEHT, yJYUTHIBAIOIIMI 3aTpaTel Ha
pa3pabotky (Momepuusanmo) j-bix KA OI, Britouas NMpOBEICHHE BCEX
BUJIOB IIPOEKTHO-KOHCTPYKTOPCKUX paboT, MOATOTOBKY IPOU3BOJICTBA,
W3rOTOBJIEHHE OMNBITHBIX 00pa3loB, B TOM 4YHCiIe W 10 padoram
npeanpusituii-koonepanuu i-pix CY KA (ycTpoHCcTB, KOMIUIEKCOB, CUCTEM
I[MH u MCC) no cxeme JeJeHUs, a TAKKE YIUTHIBAIOIINN MHTETPAIHIO BCEX
CY KA TomoBHBEIM pa3pabOTINKOM-H3TOTOBUTENIEM, BKITIOUasl MPOBEICHUE
H3O0, ycnyr no TpaHCIOPTHPOBKE, ITOATOTOBKE K 3aITyCKY H JIp.;

k, — k03¢ dHUIHEHT TIepexoa OT OMBITHOTO K CEPUHHOMY NPOU3BOJICTBY
KA;

C%Aj — CTOMMOCTb M3TOTOBJICHHS j-TO BHIa, MojiepHu3upyemoro KA OI
C y4eTOM TpeOOBaHMIA TOTPEOUTETIS;

N — mopsAKOBBIH HOMep 00pasma Uit u3rotosineHus cepuitHoro KA Or;

Yy — Ko3()(UIMEHT, XapaKTepH3yIOUIMHA CHIDKEHHE 3arpar Ha
n3rorosieHue j-ro KA B 3aBHCUMOCTH OT HOPSKOBOTO HOMEpa 00pasiia;
Nga — KOJNMYECTBO CepUHHBIX o00pasnoB KA, mnpemmaraempix K

n3rotoienuto B O

Céix A, — CTOMMOCTb WM3rOTOBIeHHUs i-oif "Gasosoii" CY (ycrpoiictsa,
komruiekcsl, cucremsl [TH 1 MCC) o cxeme nenenust KA-anasora;

k¢; — KO>pPUIMEHT CTOKHOCTH, XapPAKTEPU3YIOUIMI U3MEHEHHE OOIIETO
gyrcna otaensHeIx CY (moacucreM, MOIyneH, puOOpoOB, YCTPOMCTB U T.A.)
BXOJISIIHX B
i-yto CU KA 1o cxeme nenenus, B cpaBHeHnH ¢ "0a3oBoii" CU KA-anaiora;
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k., — xoodpduuueHT HOBM3HBI, XapAKTEPU3YIOWMA HM3MEHEHHE
KOJIMYECTBA OpPUTMHANBHBIX oTaenbHbIX CY  (moxcucreMm, Momynew,
pudOpoOB, YCTPOWCTB M T.A.), BXomimux B i-ylo CU mo cxeme neneHus
Mozepuusupyemoro KA, B cpaBHennu ¢ "6azoBoit" CU KA-ananora;

ky, — xosduumnent ynudukauum, xapakTepusyrOUUn, BO CKOJIBKO pas
HU3MEHUTCSl KOJTMYECTBO CTAHJIAPTHBIX, YHU(UIIMPOBAHHBIX U IPYTUX paHee
otaenbHO pazpadotanHbix CY (mogcucrem, Moayiel, mpuboOpoB, yCTPOUCTB
u 1.0.) B i-oit CY mozpepHusupyemoro KA 3a cyer 3aMMCTBOBAaHUS HX B
"6azoBoit" CH KA-ananora;

kry, — xo>bduuMEeHT TEXHMYECKOTO YPOBHA, XapaKTEPHU3YIOLIH
TaKTHKO-TEXHUYECKUE XapaKTepUCTUKH pa3pabareiBaemoit i-oi CY 1o
cxeMme faeneHus MojepHusupyemoro KA, B cpaBHeHHH C HUMEMOLIEH MecTo
"6azoBoii" CY KA-anajora;

kyip,— xK03pdUIMEHT HANEIKHOCTH, XapaKTEPU3YIOLIMIA BO CKOJILKO Pa3 y
i-oii CU monepHusupyemoro KA HOBOro THIa, M3MEHHUTCS HOPMHPOBAHHUE
BpeMeHH 0e30Tka3Hoi paboTel (BBP) nmo otHomenwuto k "6azoBoit" CH KA-
aHaJjora.

KoadduimeHTsl ClI0)KHOCTH, HOBHM3HBI, YHH(UKALUU MOTYT OBITH
MIPE/ICTAaBJICHBI B BUJE CIIENYIOMIHX (HOPMYIL:

H H H
k. = Nci c ko= Nop“Fi c ko= NYi (2)
¢ Naw’ THi T nam Vi T yam’
€ opur; Yi
Ng, N&' — obmee xomuuectBo oraenshHpix CY B i-off CY

MoaepHusupyemoro KA HoBo# pazpabotku u 6a3zoBoit CU KA-ananora;
H aH . o
Nopur;» Nopur; — KomuuecTBo opurnHanbHeix otaensHeix CH B i-oit CH
MoaepHu3upoBanHoro KA HoBo# pa3pabotku u 6a3zoBoit CH KA-ananora;
H aH
Ny;, NgI' — KOIMYEeCTBO CTAaHIAPTHBIX, YHU(DUUHMPOBAHHBIX M JPYTHX
otaensHBIX CY B i-0if CY MonepHusupoBanHoro KA HOBO# pazpaboTku u
6azoBoit CH KA-ananora cooTBeTCTBEHHO.
KoadduireHT TeXHUIeCKOro ypoBHsI MOXKET ObITh IIPE/ICTABIICH B BUJIE!
v -
X B -1
kry, = ) ki<~ 3)
TY; = w \yan
v
v=1
kPS¢ - BecoBoil KOI(G(HUIMEHT BIUSIHUS V-TO TEXHHYECKOTO Mapamerpa
(TTX) nHa crommocth i-oif CU KA. B obmem cinydae ompexmensTcs Ha
OCHOBaHMH CTaTHCTHUYECKUX NaHHBIX o KA-ananoram. [Ipn ycranoBneHnn
ko3 pureHTa He0OXOMMUMO COONIOIEHNE YCIOBHA - Y, kp*© = 1;
X}, — 3HayeHHe V-ro TexHUYeckoro mapamerpa i-Boit CY KA HoBoi
pa3paboTKu;
X%, — 3HauYeHHE V-TO TeXHUUYecKoro mapamerpa i-oit CU KA-anainora;
V — KOMYEeCTBO TEXHUYECKHX ITapaMeTPOB IIPUHSTHIX B pacueTe;
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7] - XapakTep 3aBUCUMOCTH ITOTPEOUTENBCKOI XapaKTEepUCTHUKH:

B ciIy4ae MpsIMOil 3aBUCUMOCTHU 1] = 2;

B CiTydae 0OpaTHOM 3aBUCUMOCTH 1) = 1;

KoshummeHT Hage)KHOCTH MOKET OBITH IIPEICTABIICH B BHE:

. In(1-P™) @
M (- R

Pl.Tp - TpeOyeMblil ypoBeHb HaJiekHOCTH (HopMupoBanus BEP) B i-oit CH
MoaepHusupyemoro KA;

P — nelicTBUTEIBHBIN yPOBEHD HAZEKHOCTH (HOpMuUpoBaHus BBP) B i-
oii "6azoBoit" CH KA — ananora.

Takum 00pa3oM, MHpenCTABIECHHAs CTOMMOCTHAsT MOZETH II03BOJIACT
nomoOpaTh paruoOHalbHBIE TPOEKTHBIE pemeHnss mo passutuio O B
mporecce e€ SKCIUTyaTallid, 3a cueT crocoOHocTH "0azoBoro”" KA k ero
MOJICpPHU3AIMH, C YIETOM MPUHATHIX SKOHOMUYHBIX ITapaMEeTPOB CO3IAHUSI
otenpHBIX CYU KA 1o cxeme JeneHus, UCTONb3yS B PAaCUETHHIX MOJEISIX
(bakTHUECKUE 3HAYCHHS TEXHUKO-IKOHOMUYECKUX IOKa3aTelel HX ONNU3KuX
aHaJIOTOB, JOCTHIras HEOOXOAMMble TPeOOBaHUS MOTPEOUTENs] B YacTH
1eneBoit 3PpEeKTHBHOCTH U CTOUMOCTH YCJIYT.

[IpennokeHHass MoOAENb SBISETCS YHUBEPCATBHOM M MOXET OBITh
WCTIONIb30BaHA HA PAHHMX ATalax ONPEAETICHHs CTOMMOCTHBIX MOKa3aTeseit
coznanus nepcnektuBHOi PKT pasnuyHoro HasHaueHHs € ydyeToM
TpeOoBaHMIT TOTPEONUTENS K TEXHUIECKOMY YPOBHIO M3JEIHSL.
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A’POKOCMHUYECKOH MPOMBIIIIICHHOCTH

MocCkOBCKUH aBUALIMOHHBIM HHCTUTYT
(HanmoHanbHBINA UCCIIEIOBATEIbCKU YHUBEPCUTET)
r. MockBa

AJIBTEPHATUBHBIE NIOAXO/bI K CTPATETUIHN
IHEHOOBPA30BAHMS B HAYKOEMKHUX MPOEKTAX

ALTERNATIVE APPROACHES TO PRICING STRATEGY
IN HIGH-TECH PROJECTS

AnHoTanusi. Ha mpumepe KOHKPETHOTO a’pOKOCMHYECKOTO MHPOEKTa
OILICHEHBI OCOOCHHOCTU 3aTPATHOTO, CPABHUTEIBHOTO U  JIOXOJHOTO
MOJIXOZIOB K CTPAaTerdl HEHOOOPAa30BAHUSI C YYETOM TOTO, BBIMOIHSIETCS
NPOeKT B  paMKax TOCYyJapCTBEHHOTO  3aka3a, JHOO  sIBISIETCS
KOMMEPYECKUM.

HccnenoBana CTpyKTypa 3aTparT MpH MAacCIITAOMPOBAHHU CEPHUHHOTO
MPOM3BOJICTBA C YYETOM BIHUSHHS TMPOM3BOACTBEHHOW MPOTrPaMMBbl U
W3MEHEHUs  pealbHOM  cTOMMOCTM  JeHer.  [lodydeHbl  OLEHKH
peHTabeNIbHOCTH M MPUOBLIN C YYeTOM 3aTpar Ha pa3paboTKy M cepuiiHOe
MIPOMU3BOJICTBO, KPUTEPHEB MHBECTUIIMOHHON A((PEKTUBHOCTU M ONpeelieH
YPOBEHb 0€3YOBITOYHOCTH.

Cdopmuponana cucrema peKoMeHTanun o CTpaTerusim
LIEHO00pa30BaHusl, B  KOTOPOH  YYMUTHIBAIOTCS  THUIBI  UCTOYHUKOB
(DMHAHCHUPOBAHUS U CTA/IMH KHU3HECHHOTO IIMKJIA POEKTA.

KaioueBble ciioBa: OusHec-IUIaH, roc3akas, WHAEKC-IedIsiTop, CTaBKa
JIMCKOHTHPOBAHMS, CTPATEr s IIEHO0OPa30BaHUsL.

Abstract. Using the example of a specific aerospace project, the
features of cost, comparative and income approaches to pricing strategies
are assessed, taking into account whether the project is being carried out
within the framework of a government order or is commercial.

The cost structure of scaling serial production has been studied, taking
into account the influence of the production program and changes in the real
value of money. Estimates of profitability and profit were obtained taking
into account the costs of development and mass production, investment
efficiency criteria, and the break-even level was determined.

A system of recommendations on pricing strategies has been formed,
which takes into account the types of funding sources and stages of the
project life cycle.

Keywords: business plan, government order, deflator index, discount
rate, pricing strategy.
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IIpu BBIOOpE cTpaTernu NEHOOOPa30BaHUS HA HAYYHO-TEXHHUECKYIO
MPOAYKIIMIO YYUTHIBAETCS XapakTep HCTOYHHKOB (prHAHCHpOBaHUS, a
TakKe HOBU3HA H CIOXHOCTE paboT mpoekra. B  mpoekrax,
(UHAHCHPYEMBIX B paMKax Toc3akasa, Il ydeTa M3MEHEHUS CTOMMOCTH
JCHEKHBIX IIOTOKOB BO BPEMEHHM WCIOJNB3YeTCS CHCTEMa HMHICKCOB-
neIITOpOB. B KOMMEPYECKUX MPOEKTaxX OCYIIIECTBIISIETCS
JTUCKOHTHPOBAHHE [IEHEKHBIX IOTOKOB. B 3aBUCHMMOCTH OT cTaauu
skuzHeHHoro nukia (XKL) u3menust U HANUYUST UCXOTHBIX TAHHBIX HOBHU3HA
U CJIOXKHOCTH pabOT TPOEKTa MOTYT OBITh YYTEHBI Ha OCHOBE
KOPIIOPAaTHBHBIX ~HOPMATHBOB  TPYJI03aTpar, JHOO  CTaTUCTHYCCKHX
KO3 (PHUIUEHTOB, TOMOIHACMBIX IKCIICPTHBIMH OIICHKAMHU.

ITocTaHoBKa 3aayu 3aKJIIOYAETCS] B CPABHEHUU OCHOBHBIX IMOJAXO0JOB K
IeHO00Pa30BaHUIO Ha TpUMEpPe KOHKPETHOTO a9POKOCMUYECKOTO MPOEKTA.
BripaboTaHbl peKOMEHIANWN TO MPUMEHIMOCTH Pa3JIMYHBIX HMOIXOIIOB K
IeHOOOPa30BaHMUIO B 3aBUCHMOCTH OT THIIA MICTOYHHUKA (PMHAHCHPOBAHUS U
cranuu xu3HeHHoro nukia (JKL) mpoekra.

AKTyaTbHOCTh HCCIICIOBAaHHUS OIPEIEIICTCS Pa3IMYHONH IHHAMHUKON
W3MEHEHHsI TpyHo3aTparT M ceO0eCTOMMOCTH IIpH MacIITaOUpOBaHUU
MIPOU3BOJICTBA JieTaTeNbHbIX anmapaToB (JIA). JlonmonmHUTENBHO B Mpoliecce
CEpUITHOTO TIPOU3BOICTBA TPAHC(HOPMHUPYETCS CTPYKTYpa 3aTpaT.

IIpeqMeToM WCCICIOBaHUS — SBISCTCS  BBIIBJICHHE OCOOCHHOCTEH
CTpaTeruil 1IeHO00pa30BaHKs Ha MPOMBIILICHHYIO TPOAYKIHI0. OOBEKTOM
WCCIIEIOBAaHUS  BBICTYNMaeT  TPOEKT  BBICOKOTEXHOJOTHYHOTO  JIA,
MpeJHA3HAYCHHOTO [UIsl BBITIOJHEHUS HApPOTHOXO3SWCTBEHHBIX 3ajad,
HAXOJIAIINICS Ha CTaINU H3TOTOBIIEHHOTO OITBITHOTO 00pasma.

VcxomHBIMU JaHHBIMU SIBJSIFOTCS TEXHUYECKOE MPEIOKEeHUE 1 OU3HeC-
wraH co3nanus JIA. 3aneiicTBoBaHa HH(QOpMAIHS IO JUHAMUKE U [IEHTpaM
TPYAO3aTpaT Ha H3TOTOBJICHHE, PAcXOAaM Ha MpHOOpeTeHHe MaTepHajoB,
moy(padpUKaTOB M KOMIUIEKTYIOIIUX M MO0 KOPIOPATHBHBEIM HOPMAaTHBAM
HaKJIQJHBIX PacX0JI0B.

Hcnonbs3yroTcst 3aTpaTHbIA, CPaBHUTENbHBIM M JOXOJHBIA MOJIXOJbI K
LIEHOOOPa30BaHUI0 C YYETOM BECOBBIX KOA(GPHUIMEHTOB. MeToabl
WCCIIEIOBAHUS BKIIIOYAIOT TMPAMYI0 KaJbKyJALUI0 Cce0eCTOMMOCTH TIO
CTaThsIM W dTanaM pa3padO0TKH, CPAaBHEHHE C aHAJIOTaMH, JUCKOHTUPOBaHUE
JIEHEKHBIX IIOTOKOB.

K ocHOBHBIM 10TYIIEHUSIM OTHOCSITCS:

— IPEATIONIOKCHAE O CBOCBPEMEHHOM (DMHAHCHPOBAHWH BCEX CTaauid
MIPOEKTA;

— peanm3arnus pa3pabOTaHHBIX B OW3HEC-IUIaHE CIICHApUEB (CPOKH BBOJA
ouepeneil TEXHOJIOIMYECKON MOATOTOBKH MPOM3BOJCTBA M HM3TOTOBIICHUS
CIIEUATIbHON TEXHOJIOTUYECKOW OCHACTKU; BBINOJHEHHE JUPEKTHUBHON
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MIPOU3BOJCTBEHHOW IpOrpaMMbl; JOCTHKEHHE B CPOK  PACUETHOU
IIPOU3BOICTBEHHOH MOIITHOCTH);

— OTCyTCTBHE  (DOPC-MAKOPHBIX OOCTOATENBCTB M OTKJIOHEHHH  OT
MIPOTHO3HBIX 3HAYECHUI NHICKCOB-IE(IATOPOB;

— YIUTHIBaETCA  HAIWYWE HAYYHO-TEXHWYECKOTO 3ajela B  BHAC
MIOCTPOEHHOTO OMBITHOrO oOpasua JIA, IeMOHCTPHPYIOLIETO YpPOBEHb
TOTOBHOCTHU TEXHOJIOTHH.

VYCTaHOBIIEHO, YTO OTHOCUTEJIBbHAs CEOECTOMMOCTh HOBOTO H3JIEIHS
CHIDKAaeTCsS MEUICHHEE €ro TPYJOEMKOCTH, T.K. I[€Ha IpHOOpETEeHUs
Pa3paboTYMKOM KOMIUICKTYIOIIUX, BBIITYCKAeMbIX CEPUITHO, HE MEHSETCS U
JaXXe MOXKET YBEIMYMBAaThCS WU3-3a uHGUusUMH. BceneactBue sTtoro
OTHOCHTENbHAs JOJII KOMIUISKTYIOIIUX B CEOECTOMMOCTH Ka)JO0ro
sKk3emInsapa JIA yBenuuuBaeTcs npu MacmTaOMPOBAaHHUHU €TO BhITycKa. [Ipu
pacyere Tpyzno3arpar YUYTECHO ydJacTue IIPOHU3BOICTBEHHOTO,
BCIIOMOTATEIbHOTO,  aJIMHHUCTPATHBHO-YNPABICHYECKOTO  IEpPCOHAa,
CHELHATIICTOB H CIIYXKAIIUX C YI€TOM COOTHOIICHHUS 3THX KaTeTOPHH.

IIpn MacmTabupoBaHMM BBITYCKa B TOC3aKa3e OTHOCHTENbHAS
peHTa0eIBHOCTE COOCTBEHHBIX 3aTpaT MaJaeT U3-3a YMEHBIICHHUS UX JIOH B
NPOM3BOJICTBEHHON  cebecToMMocTH. PeHTabenbHOCTh  MPUBHECEHHBIX
3aTpaT IO MPOTHUBOIOJIOKHBIM TNPHYMHAM YyBenWduBaercs. T.K. HOpma
peHTa0eNIbHOCTH 110 NMPUBHECEHHBIM 3aTpaTaM 3HAa4YMTEJIbHO HUXKE, YeM I10
COOCTBEHHBIM, 00Iast peHTa0eNbHOCTh IPOU3BOJICTBA CHIKAETCA, OJAHAKO
ocTaercs  IOJIOKUTENbHOW. Mcrmosb3yercss 3aTpaTHbId  HOJAXOA K
1ieHoo0pa3oBaHnio. OCHOBHBIC (PMHAHCOBBIE PE3YNBTATHl C YYETOM 3aTpar
Ha pa3pabOTKy MPOEKTa BKIIFOYAIOT CPOK €ro OKYNaeMOCTH U ITPUObLIb.

CHM3UTH POCT JOJIM IIPUBHECEHHBIX 3aTpaT BO3MOXKHO B IIporecce
MIEperOBOPOB C TIOCTABIIMKAMH KOMIUIEKTYIOIIMX (yBEJIHMUYCHHE pa3zMmepa
3aKyIOYHBIX MapTHil, 0COObIE YCIOBHS MOCTABKH), Takke 3TO BO3MOXHO
IIPU TIepexosie K 3aMKHYTOMY TEXHOJIOTHYECKOMY LUKy, HO TIPH 3TOM
pacTeT cebecTOMMOCTh MEIKUX yYacTKOB IPOU3BOJCTBA, PaOOTAOIIMX Ha
OJIHY KOPIIOPALIUIO, U CIOCOOCTBYET MOHOIIOIH3ALUH OTPACIIH.

Ha pa3BuBaromeMcs pBIHKE YYUTHIBACTCA CIIOKHOCTh IIPEIMETHOM
00JIacTH MPOEKTa, HOBU3HA U3/IENIU OTHOCUTENILHO 0a3bl CPaBHEHUS, JOJIS
CO3/1aBaéMBIX M MOJCPHH3HPYEMBIX KOMIIOHEHTOB. I[Ipm wmcmoip3oBaHUU
CPaBHUTENBHOTO TIIOJXOAa OMNpEeIeNICHHE IE€HBl BO3MOXXHO B Pa3HBIX
BapuaHTax. Ha 3penoM pheIHKe OCYyILECTBISETCA MEepecueT LIEHbl Ha OCHOBE
CHCTEMOO0Opa3yIoIero napaMerpa NpoAyKIHU (HalpuMep, Macchl IyCTOTO
JIA wnm taru aBurarens u T.1.). [Ipu oTCYyTCTBUM HOpMabHON KOPPEISIIAT
CHCTEMOO0Opa3yIoIero napamerpa ¢ HeHoH (AeUIHUT U TPOTHBOPEUNBOCTD
CTaTHUCTUKH) BO3MOXKHO pPacCMaTpUBAaTh YCPEAHEHHBIE W MEJMaHHbIC
3HAa4YEHUS 1IEH aHaJIOTOB B COYETAHUHM C IKCIIEPTHOU OLIEHKOM.
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OmpeneneHue CperHEB3BEUICHHON IIEHBI I JOXOJHOTO IOAXOAa B
JAHHOM TIpOEKTe 0a3MpOBAIOCH HA OCHOBE 3aTPATHOTO M CPABHUTEIBHOTO.
[IpousBoauiIOCh paHXUPOBAaHUE LIEH aHAJIOTroB JIA, IpHUCBOEHUE BECOBBIX
kodpdunreHToB mo Qopmynam DumbepHa (apupmermueckas, MO0
TeoOMEeTpHUECcKasi perpeccus), MepeMHOKCHAE BECOBBIX KOA((QHUIIIEHTOB Ha
COOTBETCTBYIOIINE IEHBI 1 CYMMHPOBAHUE PE3YIHTATOB.

CraBKa AMCKOHTHPOBAHHUS ONPEAEISIIACh B 3aBUCUMOCTH OT XapakTepa
uHBECTHLMHA.  VICTOUHMKOM  TOPTQENIbHBIX  MHBECTUIMH  SIBJIAIOTCS
KpEeOUTHO-()MHAHCOBbIE  OpraHm3aluu, Jmbo  dusuueckue  JuIa,
NpeyMHOXKAIOIMe COOCTBEHHBIH Kamurtan. Mx kmodeBas Lenp —
CBOEBPEMEHHOE ITIOJIyYeHHE TPOIEHTOB (AMBHUJICHJOB) B IOJHOM O0BeMe
HE3aBUCUMO OT TEXHHUYCCKUX PEIYJIbTATOB IIPOCKTA. 33):[3‘16171 SABJIACTCA
BEIOOp Hamboinee 3PPeKTHBHOTO B (MHAHCOBOM OTHOIICHHUU BIIOXKCHUS
JCHS)XHBIX CPEINCTB B JI000W ToaXoasmuii mpoekT. VcTouyHMKOM
CTPATEern4ecKNX MHBECTHLUH SIBISIFOTCS PUCK-Pa3/ENAIOINe HHBECTOPHI —
MOTHBHPOBaHHBIC Ha MPONYKTHBHBIH pe3ynbTaT (U3MUECKHE WU
opuandeckne  smna.  Takum  oOpa3oM, OHHM MOTYT TOHTH Ha
0e3anbTepHATUBHOE BIIOXKEHHUE JICHEXKHBIX CPEICTB B KOHKPETHBIH MPOEKT
NP  HAIMYMK YOEOMTENbHOTO OWM3HEeC-IUIaHa, a MpHuemiieMas CTaBKa
JUCKOHTHPOBAHUS ISl HUX OyZeT HIKe (BBIIIE CKIIOHHOCTB K PUCKY).

OmpeneneHa  CpaBHUTEIbHAsh  MHBECTUIMOHHAs 3¢ (EKTHBHOCTD
paccMatpuBaeMoro mpoekra ¢ yuetoM auddepeHIUanud  CTaBOK
JUCKOHTHPOBaHMs 10 IapaMerpaM 4YHMCTOM TEeKylell CTOUMOCTH,
JVCKOHTHPOBAHHOTO TIEPHOJa OKYHNaeMOCTH ¥ BHYTPEHHEH HOPMBEI
noxonHocTd. CpaenaHsl BBIBOABI O TOTPEOHOCTH TOCYIapCTBEHHOTO
cyOcnanpoBaHus CTa MK Pa3pabOTKH U CEPUHHOTO BBITYCKa.
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HNUP®POBBIE TEXHOJIOI'MX B ®OPMUPOBAHUUN HOBBIX
KOHTYPOB BBICOKOTEXHOJIOTMTYHBIX TIPOU3BOACTB

DIGITAL TECHNOLOGIES IN THE FORMATION OF NEW
CONTOURS OF HIGH-TECH PRODUCTION

AnHoTamusi. B craThe paccMoTpeHa UM(POBH3aNMsS C MO3ULUH
(hOpMHUpPOBAaHUS HOBBIX TCHICHIIMA B MHPOBOW KOCMHYECKOW OTpACiu.
LudpoBbie cepBUCHI M TEXHOJIOTMH TPAHCHOPMHUPYIOT aAPXUTEKTYPY
HKOHOMHUYECKOTO MTPOCTPAHCTBA U MHHOBALMOHHYIO Cpeay. TO IPUBOAUT K
W3MEHEHHIO MPUBBIYHONW OPraHU3allMIOHHOW CTPYKTYPHI M BO3HHKHOBEHHIO
HOBBIX MOJieJiel BelleHHs1 OM3Heca B BBICOKOTEXHOJIOTMYHBIX OTPACIISX.

KaroueBble ciioBa: 5KOHOMEKa BBICOKOTEXHOJIOTMYHBIX IMPOH3BOJICTB,
BBICOKOTEXHOJIOTMYHOE TIPOM3BOJICTBO, HU(POBAask TpaHC(HOPMALIHSL.

Abstract. The article examines digitalization from the perspective of
the formation of new trends in the global space industry. Digital services
and technologies are transforming the architecture of the economic space
and the innovative environment. This leads to a change in the usual
organizational structure and the emergence of new business models in high-
tech industries.

Keywords: economics of high-tech industries, high-tech
manufacturing, digital transformation.

HccnenoBanue HOBBIX TEHACHLMH B MHUPOBOM KOCMHYECKON OTpaciu
CBSI3aHO C Pa3BUTHEM LUQPOBBIX CEPBHCOB M TEXHOJOTHWH, KOTOpBIE
TpaHCHOPMHUPYIOT OM3HEC-Cpeay M WHHOBALMOHHYIO MH(ppacTpykTypy [1-
5]. OTO NPUBOAUT K U3MEHEHUIO NPUBBIUHON OPraHU3ALIOHHON CTPYKTYPHI
U BO3HMKHOBEHMIO HOBBIX MoOJeiell BeleHHs OH3Heca, OCHOBAHHBIX Ha
mudpoBeIX  pemieHusX.  PacnpocTpaHeHHe — BBICOKMX — TEXHOJOTHH
CHOCOOCTBYET aKTMBHOH KOMMEpUIHMAIHM3allMM KOCMOCa W IPHUBJICYEHHIO
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HOBBIX YYaCTHHUKOB, HAYHMHAs OT MaJbIX CTapTalloB O KPYIHBIX HIPOKOB,
TakuX Kak SpaceX, W NOJHOLEHHBIX IM(PPOBBIX IKOCHUCTEM, CO3LaHHBIX
Google 1 Amazon. B coBpeMeHHOM KOHTEKCTE, KOCMHYECKasi WHAYCTPHI
J0JDKHA pacCMaTPUBATHECS B HOBOM (opMaTe HHHOBALMOHHOM YKOCHCTEMBL.

Kocmudeckass OoTpaciib WrpaeT BaKHYIO pPOJb B CTHMYJIHUPOBaHUH
Hay4YHO-TEXHHYECKOTO IIporpecca, pa3padoTke MHHOBAIIMOHHBIX IIPOIYKTOB
U YCIIYT, a TAaK)Ke B CO3JJaHUHM HOBBIX BBICOKOTEXHOJIOI'MYHBIX IPOU3BOCTB.
AXTHBHOE OCBOGHHE KOCMHYECKOTO IPOCTPAHCTBA M  YBEJIHYCHHUE
BO3MOXKHOCTEH TMOJY4EeHUsI NPUOBIIM OT KOCMHYECKOHW JesSTEeIbHOCTH
MOTHBHPYET NPaBUTENILCTBAa PA3BUTHIX CTPaH M YaCTHBIX HWHBECTOPOB K
AKTMBHOMY YYacCTHIO B Pa3BUTUH 3TOH OTPACIIH.

OCHOBHBIE TEHAEHIMM PpA3BUTHUS KOCMHMYECKOH HHAYCTPHH B
KOHTEKCTE HU(PPOBU3ALNH, CBSI3aHbL:

— C 9BOJIIOLHEH IM(PPOBBIX CEPBUCOB U TEXHOJOTHUIA,

— C POCTOM YaCTHBIX MHBECTHIMH B KOCMUYECKYIO OTpacib,

—C pOCTOM cmpoca Ha IHM(PPOBBIC TNPUIOKEHHS, OCHOBAaHHBIMH Ha
QHAJTUTUKE OOJBIINX JAHHBIX H 00JaYHBIX TEXHOJIOTHSX,

— C MOSIBIICHUEM HOBBHIX-OHM3HEC MOJETICH.

JlaHHBIC TEHACHIIMH OOYCIIOBJICHBI BCEIPOHHUKAIOIUME MPOLECCAMU
uudpoBuzanmy, KOTOpbIE TpaHchopMHUPYIOT APXUTEKTYPY
BBICOKOTEXHOJIOTUYHBIX MPOU3BOACTB, CTUMYJIHUPYIOT MMPOUECCHI CECTU3AINU
HKOHOMHUYECKOTO MPOCTPAHCTBA M CIOCOOCTBYIOT IIPUBJICUCHHUIO BCE
6OHBHICFO quciia y4aCTHUKOB I/IHHOBaHHOHHOﬁ JACATCIbHOCTH B CCTCBBIC
MOJIENH BeJIeHUs OHu3Heca.
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INPUMEHHMOCTD IOJIXO/IA AGILE B TIPOEKTHOM
JEATEJIbHOCTHU HAYKOEMKHX KOPIIOPAITAM

APPLICABILITY OF THE AGILE APPROACH IN THE PROJECT
ACTIVITIES OF HIGH-TECH CORPORATIONS

AHHoTanusi. PaccmarpuBaercst MpUMEHUMOCTb NOAX0/A K yIPABJICHHUIO
npoektamu  Agile Ha  AMBEPCH(QHMIMPOBAHHOM  NPOMBILIICHHOM
npennpuATHd. [Ipd 3TOM HCHONB3YIOTCS (QHUIBTPHI NPUMEHHUMOCTH MO
KaTeropusM OpraHW3alMOHHAs KyJIbTypa, IPOCKTHAs KOMaHAa M
XapaKTEPUCTUKH TIPOCKTA.

ITokasano, uro Agile mpexncraBisercs Oojee NEPCHEKTUBHBIM IS
KPAaTKOCPOYHBIX IMPOCKTOB, HUMEIOIIMX TI'YMaHHTAPHYIO HAaIpaBJICHHOCT.
J11st TOJITOCPOYHBIX TEXHUUECKHX MPOEKTOB IMPUMEHEHHE JIaKe OTACIbHBIX
9JIEMEHTOB JaHHOTO MOJXO0Ja M B CIENM(UUECKHX IPEIMETHBIX 00IacTiax
TpeOyeT TIATeIbHOTO 00OCHOBAHUSI.

KaioueBble ci10Ba: MHKPEMEHTAJILHOCTh MOCTABOK, OpPraHMW3allMOHHAs
KyJIbTYpa, CKOPOCTh H3MEHEHHil, YIpaBJeHHE IPOEKTaMH, (QUIBTPEI
MIPUMEHUMOCTH.

Abstract. The applicability of the Agile project management approach
to a diversified industrial enterprise is considered. In this case, applicability
filters are used for the categories of organizational culture, project team and
project characteristics.

It is shown that Agile seems more promising for short-term projects with
a humanitarian focus. For long-term technical projects, the use of even
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individual elements of this approach in specific subject areas requires
careful justification.

Keywords: incrementally of deliveries, organizational culture, rate of
change, project management, applicability filters.

VYnpaBieHne IpoeKTaMyd U IMPOrpaMMaMH B HAYKOEMKHX KOPHOPALUIX
MIPUBOJUT K HEOOXOJUMOCTH KOPPEKTUPOBKU OPTaHU3AI[HOHHBIX CTPYKTYP,
B YaCTHOCTH CTAHOBSTCS aKTyaJbHBIMH MATPUYHBIC M MPOCKTHBIC (OPMBI.
Ilpu s3ToM MHOrOOOpasWe TMpPEeIMETHBIX O0lacTeld ©  COIep KaHUS
KOPIIOPATHBHBIX MPOTrpaMM TIEPCICKTUBHBIX pa3pabOTOK, a TaKKke
mopTdeneii  HECBSI3aHHBIX MPOCKTOB TPUBOJUT K HEOOXOJAUMOCTH
MIPUMEHEHUS PA3JIMYHBIX TIOJX0JI0B K YIIPABJICHUIO MPOCKTAMH.

Tak, mpu co3manmm camoineta Airbus A350 MeHemkepbl TaHHOTO
MPOEKTa CEPTUPHUIMPOBAINCH B COOTBETCTBHH CO CTaHIAPTOM IIPOCKT-
MEHEIKMEHTA PMBOK® [1]. Vxe B mATOM peqaKkIMy 3TOTO CTaHAAPTa OBLT
CHETaH IIar B CTOPOHY ydeTa HUKIMYHOCTH YIPABICHHUS MPOCKTaMH, YTO
oTBeYacT TPeOOBaHUAM K IPOCKTHPOBAHHIIO a9POKOCMUIECKOH TEXHUKH.

B cnenudpuueckux HAMpaBICHHUSX JACATECIBHOCTH — TaKUX, Kak
pa3paboTka TPOTrpaMMHOIO OOCCIICUCHHUs, HaIlIe]d NPUMEHCHHE TaKon
MOIXOA K YNPaBICHHUIO MPOCKTaMu, Kak Agile (aHri. — MOABUXKHEIMH,

JIOBKHA, COOOpa3uTeNbHbIN). Biarogaps omnpeneieHHbIM MPEUMYIIECTBAM
JAHHOTO IMOJXO0Aa K HEeMy TMpOSABISIIOT MHTEpeC COTPYOHMKH psija
CTPYKTYPHBIX TOJpa3efieHud HayKkoeMKuX Kopmopammit. K stum
MIPEUMYIIECTBAM MOKHO OTHECTH I'MOKOCTh M aJIallTHBHOCTH B ITOJICTPOIKE
1oJ,  pa3HOOOpa3Hble  OpPraHW3aliOHHBIE IPOIECCHl, OBICTPOTY |
pasHoOoOpa3ue peaknuii Ha U3MEHEHHs, IPUMEHUMOCTD IJISl TPOCKTOB CO
cBOOOZHON maToM 3aBeplieHMs (WIM Ollepaluii, HMEIOUIMX pe3epB
BPEMEHHM), HCIIOJb30BAaHWE TP  TIOMCKOBBIX  HCCIEAOBAHUAX  HWIU
pa3paboTKe CTapTamoB C BBICOKOH HEONPEAENEHHOCTBIO Ieled U
0’KHIaEMBIX Pe3yIbTaTOB.

[Mponomkennem pocrouHcTB Agile siBisitoTest ero orpanuyenusi. K ux
YUCIly MOJKHO OTHECTH cieaytouiee. JlaHHBIM NOAXOA SIBIAETCS HE
METOJIOJIOTHEH WM CTaHJAapTOM, a HAO0OPOM NPUHIIUIIOB U IEHHOCTEH.
Kaxmas mpoekTHas KOMaHIa BBIHY)KIECHAa 3aHOBO (DOPMHUPOBATH CHUCTEMY
YIpaBJIeHUS Ha OCHOBE MPHUHINIIOB Agile. Heo6xonnmocTts
W3MEHEHMs] OpPraHM3alMOHHOM IapajnurMbl, NpPOLENYyp U IEHHOCTEH
TpeOyeT CYIIECTBEHHBIX aJMHHHCTPAaTHBHBIX PECYpPCOB W IIPHUBIICYECHUS
NIpaKkTHK, obneryaronux Agile-rpanchopmaruro opranusannu (GppeimBopk
Scrum, meton Kanban u nip.)

Brauane Agile-nosxon Hamien NpUMEHEHHE B paHHUX cTapranax, a
3aTeM €ro Craju TeCTUpOBaTh B CBOCH JIEATENBHOCTH KpYIHBIE
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KOpHOpaluy, HCHOJb3YIOIINE JaHHBIA IOAXOX Kak il  BBIIIYCKa
OTHENFHBIX BHUIOB TIPOAYKTOB, TaK W Ui Pa3BUTHA LENbIX Om3HEC-
HampaBieHnH. OH OBUT  MOJOXWUTEIBHO BOCIHPHHAT W MOIYYHII
pactpocTpaHeHHE B Pa3lIHIHBIX cepax — OT TPAHCIIOPTHBIX KOMITAaHUH 10
0AaHKOBCKOMW NESATEIHLHOCTH U NMPOYHX. BO3HMKaeT BOIIPOC O MPHUMEHUMOCTH
moxxona Agile B KOHKPETHBIX BHIAX IPOCKTHOTO YIPABICHUS.

OunbTpel MpPUMEHUMOCTH Agile 3aKio4yaroTcs B OaJUTBHOM OIICHKE
OpraHM3alii U TPOCKTa C TOYKU 3PCHHS NPUMCHEHUS ITaHHOTO, OO0
IpPYTHUX TOAXOAOB K YIPABICHUIO MPOEKTAMH IO TPEM OCHOBHBIM
KaTeropusiM, BKIIOYAIOUIMM TaKKe MOJAKATErOpUUM HUKHETO ypoBHS [2]:
OpraHu3allMOHHAsl KyJbTypa; pa3Mep U COCTaB MPOEKTHOM KOMaHJBbI;
XapaKTePUCTUKK  TpoeKTa  (CKOPOCTh  W3MEHEHUH,  BO3MOXHOCTh
WHKPEMEHTAJIBHBIX TOCTABOK W KPUTUIHOCTH 3HAYCHUS TSI HHTCPECAHTOB).

C uenbto JEMOHCTpalMM pa3HULBl PE3YJbTATOB HCIOJIb30BAHUS
(UIBTPOB MPUMEHIMOCTH PACCMOTPEHEI CYIIECTBEHHO Pa3IIMYAIOIIHECs 10
CBOEH CYTM MNpOEKThl — TyMAaHUTApHOW U  TEXHOKPATUYECKOU
HaIpaBJIeHHOCTH. IlepBbIil M3 HUX — T'yMaHUTApHBIM NPOEKT — SBISIETCA
MIPUMEPOM H3JIaHUS IUCTAHIIMOHHOTO y4eOHO-METOIUYECKOTO KOMILIEKCa
mo pgucuuruinHe «KoHpaukTonorus». Jlpyroii mpoekr — pa3paboTka
CeJIbCKOXO3SHCTBEHHONW OCCIMIOTHON aBUAI[MOHHONH CHUCTEMbI — HMEET
TEXHOKpPAaTUYECKUM Xapakrep.

Pe3ynbraThl cCpaBHEHUs CBHIETENLCTBYIOT O TOM, YTO Agile B cuity ero
CHEHI/I(bI/IKI/I MpEACTaBIACTCA 60.]'[66 TMEPCHECKTUBHBIM JJIsL MpOCKTa,
MMEIOLEr0 TYMaHUTApHYIO HamlpaBiI€HHOCThb. sl TEXHUYECKOro MpOeKTa
MPUMEHCHHE Jda)XXe OTICNBHBIX JJIEMEHTOB JaHHOTO Toaxoja Tpedyer
TIIATEIEHOTO 000CHOBAHUSI.

Marepuajbl 1 METOABI

B nanHO# cTrarhe MCMOJIB30BaHbI MOJXO/ABI K YIPABJIEHUIO POEKTaMU U
GUIBTPEl TPUMEHUMOCTH JTUX TMOIXOJOB. Takke HCIOJB30BAJICh
9KCTIEPTHBIE METOJIbI OATBHOM OIEHKH KAaTETOpHid yIpaBJICHUS POSKTaMU
pa3iIUYHON HAIIPABJIEHHOCTH.

Pe3ysbTaThl M 00Cy:KAeHUE

OcHOBHBIE pe3ylNbTaThl pabOThI  COJAEpXKAT PEKOMEHJAIMH  TI0
MMPUMEHUMOCTHU PA3JINYHBIX TMMOAXOAOB K YIHIPABJICHUIO IIPOCKTaMU U
OTpaXCHbI Ha JICICCTKOBBLIX AUarpamMmax.

1. Agile mnpexncraBisercss Haubonee NEPCIEKTHBHBIM U IPOEKTOB
MIPOTPAaMMHOTO OOECIIEYCHHUs, KPATKOCPOYHBIX CTApTAllOB, a TaKXKe It
MIPOEKTOB, UMEIOIINX T'YMaHUTAPHYIO HAPABIEHHOCTb.

2. JInst TeXHUYECKUX MPOEKTOB, MOJAKPEIVIEHHBIX CIOKUBILEHCS MPAKTUKON
WX WCIOJHEHUS W HOPMATUBHBIMH JIOKyMEHTaMH, IpuMeHeHue Agile B
OTJIENIFHBIX MPEIMETHBIX 00JIACTSIX TPeOyeT TIATeILHOT0 000CHOBAHMUSL.
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9KOHOMMHMKA KOCMOCA: 3AJAYA OIEHKH
3KOHOMMWYECKOM Y®PEKTUBHOCTH KOCMHUYECKHUX
ITPOEKTOB I'OCKOPIIOPAIIUN «POCKOCMOC»

SPACE ECONOMY: THE TASK OF EVALUATING THE
ECONOMIC EFFICIENCY OF SPACE PROJECTS OF THE STATE
CORPORATION ROSCOSMOS

AnHoTanusi.  DO(QEKTHBHOCTh  JeATENbHOCTH [ 'ockopropaunu
«PockocMoOc» 3aBHCUT OT IBYX OCHOBHBIX (DAKTOPOB: 3KOHOMHYECKOH
3G PEKTUBHOCTH B 00JIACTH «YNPABJICHUS IPOEKTOM M KOOIEpalueny,
9KOHOMHUYECKON 3((EeKTUBHOCTH B 00JACTH «YHPABICHUS MPEIIPHUSITHEM,
HMHTETPUPOBAHHOM CTPYKTYpOH, KOopHopanueu Kak €MHBIM
npeanpusiTHeM». 3anada  OHeHKH J(PQPEKTHBHOCTH NPOU3BOJCTBEHHOM
nesrenbHocTH ['ockopriopanun «PockocMOc» MO KOCMHYECKUM MPOEKTaM
SBJISIETCS  aKTyaJJbHOM W paccMaTpuBaercs Ha ocHoBe EnuHoit
9KOHOMHYECKON MOZETH 3((EKTUBHOTO YIIPABICHHUS.

Abstract. The effectiveness of the State Corporation Roscosmos
depends on two main factors: economic efficiency in the field of «project
management and cooperation», economic efficiency in the field of
«enterprise management, managing an integrated structure, managing a
corporation as a single enterprise». The task of evaluating the effectiveness
of the State Corporation Roscosmos production activities for space projects
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is relevant and is considered on the basis of the Unified Economic Model
for Effective Management.

KiiroueBble ci1oBa: SKOHOMMKA KOCMOCA, KOCMHUYECKHH IPOEKT,
9KOHOMHYECKas 3(P(EeKTHBHOCTb, HKOHOMHYECKAs MOJENb, MOJENb
YIpaBICHHUS.

Keywords: space economy, space project, economic efficiency,
economic model, management model.

1. Tema cTaThu sIBISETCS MPOJOJDKCHHUEM TeMbl pa3paboTku EnmHOU
9KOHOMHYECKOU MOAETH 3(P(PEKTUBHOTO YIPABICHUS MPOU3BOJACTBEHHON U
KOCMHYECKOU JiesATenbHOCThI0 ['ockopmopanuu «Pockocmocy (mamee —
Monens ynpasnenusi, Kopnopanus), HOZHATOM aBTOPOM B INPEIbIIYIINX
crarbsx [1, 2, 3, 4, 5].

2. Vcropuueckuil mepexo]l OT LEIH CO3JIaHUSI KOCMUYECKOW TEXHUKH -
KaKk HOBOIO Kjacca TEXHHUKH, K CJIEAYIOUIEH Lelu — YyAOBIETBOPEHUE
moTpeOHOCTEH KOHEUHBIX MOTPeOUTENeH Ha OCHOBE IIMPOKOTO IPUMEHEHUS
opymuil TpyAa KOCMHYECKOTO HAa3HA4YCHHs, OOYCIIABIMBACT IIOSBICHUE
HOBBIX TPEOOBaHUI K Pa3BUTHIO KOCMUYIECKOH NESATETHHOCTH.

K nmepcrnekTHBHBIM IUTAHAM BCE CIIE OTHOCATCS COOCTBCHHBIC
KoCcMUYecKkue MpoekThl Kopropaiuu, Tak Kak sl 3a/1ad TeXHOJOTHIEeCKON
Y SKOHOMHYECKOH peaan3yeMOCTH MPOMBIIIUIEHHOTO MPOU3BOJICTBA OPY I
TpyJa KOCMHYECKOIO Ha3HAYCHHUS HEOOXOJUMO yTOUHCHHE TPEOOBaHUM K
YPOBHIO TakKMX IOKa3aTelel Kak MepUOJUYHOCTh CMEHBI IOKOJIEHUH
TEXHUKH, KayecTBO, HAaJleKHOCTh, TEXHOJOIMYHOCTh IPOU3BOJCTBA,
SKOHOMHYECKUH PPEKT U IKOHOMHYECKAss dPPEKTUBHOCTh MPUMEHEHUS,
OKYINaeMOCTh BJIIOXKEHHBIX CPEACTB.

Peanuzanusi HOBBIX HampaBiIeHUH NPOU3BOACTBEHHON JESTENLHOCTH
Koprmopariu Bo MHOTOM 3aBHCHT OT pa3pabOTKH €€ PHIHOYHOW CTpaTeTHH
10 PACIIUPEHHUIO IPUCYTCTBUSI B CEKTOPAaX MUPOBOI'O KOCMUYECKOTO PhIHKA
C TPOAYKIMEH | YyCIAyraMd COOCTBEHHOTO TMPOM3BOJACTBA B LENAX
TIOJIYYEHHUSI JIOTIOJTHUTEIbHBIX JOXOJ0B U YBEIMUYEHHUS TPUOBLTH. DTOMY
CIOCOOCTBYIOT JIOJITOCPOYHBIC IUIAHBI PA3BUTUS KOCMHUYECKHX YCIYyT H
CO37IaHMsl  MHOTOCITYTHHKOBBIX TPYNIHUPOBOK, HOBBIX  HaIpaBJICHUN
BHEITHEIKOHOMHUYECKOM IeSITEILHOCTH i MEXTYHAPOTHOTO
COTPYIHHUYECTBA B 00JIACTH KOCMOCA C pErHOHAMH MHpA.

3. Ilpunsatue pemeHui o0 JanbHEHIIEM pPa3sBUTHU KOCMHMYECKOM
NEeSITEIPHOCTH ¥ BBEIOOp  NPHOPHUTETHBIX  HAMPABICHHWA  JIOJIKHBI
OCHOBBIBAaTHCS HA SKOHOMHUYECKHX OIICHKAX.

C pasBuTHEM B IMpeablAyIIME AECSITHICTHS KOCMUYECKOM TEXHHMKH U
peanuzane KOCMHUYECKMX IPOEKTOB M MIpOrpaMM  pa3BUBalach
oTpacjeBas OSKOHOMMYECKas WIKOJA. OTO HalpaBi€HHE IOCTOSHHO
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COBEPIIICHCTBOBAIOCH B MPAKTHICCKUX PabOTaX M CETOIHS IMPEACTABICHO B
AO «Opraamsanus «AraT» IByMs OCHOBHBIMH OTPACJICBEIMH CHCTEMaMHU:

— «CucreMa TEXHUKO-3KOHOMHYECKOI0 0OOCHOBAHHUSY,;

— «CucTteMa 1IeHO00pa30BaHU.

BmecTte OHH OTpakalOT B3aWMOCBS3aHHBIC TPYIIIBI METOIOB OICHKH H
MpoQWIGHEIX paboT MO0 TEXHUKO-YKOHOMHYECKOMY COIPOBOKACHUIO
STAaloOB  CO3JaHMs, MPOM3BOJCTBA, OKCIUTyaTallid W  yTHIH3aLUU
KOCMHYECKMX KOMIUIGKCOB  Pa3JIMYHOTO HAa3HAYCHHS Ha  CTaJHAX
MPOTHO3UPOBAHUSA U IUIAHUPOBAHUS MEPOIPUATHI, BKIOYaEMBIX B
JOKYMEHTBI ~ CTpaTerHyeckoro IuiaHupoBanus Kopropamumu B JjHIie
rOCyIapCTBCHHOTO 3aKa34HKa.

OnmHako,  33Ja4a  OLGHKHM  DKOHOMHYECKOW  3((PEKTHBHOCTH
MIPOU3BOJICTBCHHON  NesTenbHOCTH  Kopmopamum 1m0  KOCMHYECKHM
MIPOEKTaM BCE €IIe OCTACTCS aKTyaJIbHOM.

4. OyHKIUOHANBHAS CTPYKTypa Mojaenn YhpaBlICHHS ITO3BOJSCT
TIOJTOWTH K 3a/1aue OLEHKH SKOHOMUYECKOH rpdexTuBHOCTH [2, 3, 4, 5]:

— TOCYIapCTBEHHOTO KOCMHYECKOTO MPOCKTa, BBIMOJIHIEMOTO 3a CYeT
cpencTs emeparbHOTO OFOIKETA;
— COOCTBEHHOTO KOCMHYECKOTO MPOCKTA, BBIMOJHIEMOTO 3a  CHET
coOcTBeHHBIX cpencTB Kopropaiuu;
— KOCMHYECKOTO  MpOeKTa 1m0  (opMe  TOCYAapCTBEHHO-YaCTHOTO
naptaepctBa (I'UIl), BBIMONHAEMOTO HAa OCHOBE JOJEBOIO Y4acTHUs
KOMMEPYECKUX MAapTHEPOB B TOCYIAPCTBCHHOM KOCMHYECKOM IPOEKTE.
3amaua OLIEHKH SKOHOMMYECKOU 3¢ heKTHBHOCTH MOJKET
paccMaTpuBaThCs KakK O0IIas 10 KOCMHYECKOMY TIPOCKTY, TaK H
muQepeHINPOBAaHHO TO KaXIOW W3 €ro IOCICHOBATEIBHBIX THIIOBBIX
cTaauii - BuiaM npouiIbHBIX MPOM3BOACTB (Tabu. 1):

Cramns 1 «[Ipou3BoACTBO OpyaUi TpyHa KOCMUYECKOTO Ha3HAYCHUSY,;

Cranns 2 «[Ipou3BoACTBO Pe3yIbTaTOB KOCMHYIECKOH JCATEIEHOCTHY;

Cranus 3 «IIpOU3BOJICTBO KOCMHUYECKHAX MPOIYKTOB M KOCMHYECKHUX

YCIIyT, HA3€MHOM anmapaTypbl OTpeOuTenei.

Tabnuua 1. BapraHTbl OLIEHKH SKOHOMUUYECKOH A (PEKTUBHOCTH IIPOEKTa

KOCMHU- MNOKA3ATEJIM DOPEKTUBHOCTH:
Ne YECKHUHN OO6mue B TOM YHCJIE 110 BHJIaM NMPOU3BOJICTB:
ITPOEKT Cragus 1 Cragus 2 | Cragus 3
1. | Tocymap- IRR 461 IRR, IRR; ;3
CTBEHHBIN (m opyrue | ----- (m npyrue | (u gpyrue
nokasaren MoKasarei | Mokasarei
n) o) o)
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2. | CoOcTBeHHBIMH IRR 612 IRR, IRR,., IRR, ;
(Kopnopauun) | (u gpyrue | (u gpyrue | (u gpyrue | (u gpyrue
IoKa3aTeyl | MoKa3aTeNl | IoKa3aTell | IoKas3arel
") v) ) )
3. ITo q)OpMC IRRoﬁm:; IRR3_2 IRR3_3
41 (m opyrme | ----- (m npyrue | (u gpyrue
TToKa3aTes moKasares | HOoKa3aTeln
n) ") ")
Oﬁﬂﬁmeﬂﬂble IRRO IRR()_] IRRo_z IRRO_3
NMOKa3aTeJau (u mpyrue | (u gpyrue | (u mpyrue | (u mpyrue
1o KOCMH- nokasateln | MoKa3aTesl | MoKa3aTesl | Mokas3arel
YeCKHM n) 1) n) n)
NMpPoeKTaM

TunoBsle ctaauu 00pa3yloT EnuWHYI0 TpPOW3BOJCTBEHHYIO CHUCTEMY
Kopnoparuu, a ux nocienoBarenbHas peaiu3anus GOPMUPYET CKBO3HYIO
TEXHOJIOTUIO YKPYNHEHHOIO MpPOM3BOJACTBEHHOro mpouecca [2, 3].
[TpousBoncTBEHHAs MAEATEIBHOCTh Ha KaXJOH W3 THIOBBIX CTaaWi
XapaKTepU3yeTcs obocobnennem npoQUIBEHBIX OCHOBHBIX
IIPOM3BOJICTBEHHBIX (JOHIOB M MPOU3BOJCTBEHHBIX MPOIECCOB, EPHOAAMH
CaMOOKYNaeMOCTH M CaMO(QHHAHCHPOBAHUS, BBIOOPOM 3KOHOMHYECKOH H
KaJpOBOH MOJHUTHUKH, HAOOpPOM TPOEKTHBIX PHCKOB, TPEOOBAaHUAMH K
MHBECTUIIMOHHON TIPHBIIEKATEIFHOCTH M OOECHEYCHMIO JOJITOCPOYHBIX
HHTEPECOB COOCTBEHHHKA U IOTEHIMAIBHBIX HHBeCTOPOB Kopnopanuu.

B xocMmdecknx mpoekTax Ul TOCYAAapCTBEHHBIX HYXI U 1Mo dopme
I'YII nponsBoACTBEHHAS AESITEIBHOCTH ocyliecTBisiercs Ha Craausax 2 u 3,
IIO3TOMY OLIGHKH IoKa3aTened 3((eKTHBHOCTH MPOBOIATCS IS JBYX
TIOCJIEIOBATENILHBIX ~ THHOBBIX  cTaguil. COOCTBEHHBIE KOCMHYECKHE
npoekTsl Kopropanuy BKIIOYarOT MPOW3BOJCTBO COOCTBEHHBIX OpYAWIl
TpyZa KOCMHYECKOro HasHaueHMs Ha Craguu 1, MO3TOMYy OLEHKH
nokazateneld 3PQPEeKTUBHOCTH MPOBOIATCS AL TPEX II0CIEJOBATEIbHBIX
TUIIOBBIX CTAINH.

5. PaccmarpuBaeMble THITBI KOCMUYECKUX MPOEKTOB OOBEIUHSET 00mIas
nenb, Kkoropas peamusyercs Ha Cramum 3 —  yIOBJIETBOPECHHE
BCEBO3PACTAIONIMX MOTPEOHOCTEH KOHEYHBIX MOTPEOUTEIICH.

OOmiast menp W THIOBBIE CTAIMM CO3JAIOT YCIOBHS UIS ONPEACTICHUS
00001IeHHBIX nokasarenen 9KOHOMHYECKON 3¢ (eKTHBHOCTH
MPOU3BOJICTBEHHONW JnedarenbHOocTH  ['ockoprnopanuu  «Pockocmoc» 1o
KOCMHYECKHM TpoeKTaM. M3 cTpyKTyphl Tabmmiel | ciexyer, 9ro 3amgada
pa3paboTKW METOJMKH OIpeJesieHns] O00OOLIeHHBIX MOKa3zaTeled 1o
KOCMHUYECKMM MpOEKTaM, B TOM 4YHCJIE C Y4YeTOM NpHHIMUNA OajaHca
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HWHTEPECOB CTOPOH [1], mOIDKHA pemaThCcsi Ha OCHOBE CHCTEMHOTO HOAX0a
U SIBJISIETCS AKTYaJIbHOM.

6. Onpenenenne NEPCTIEKTUBHBIX HaIlpaBJICHUN KOCMHYECKOH
JeSITeIPHOCTH Ha OCHOBE OIICHKH JKOHOMHYECKOH 3(ddekTuBHOCTH
MO3BOJISIET OOECIEYNTh YCIOBHSA OOOCHOBAaHHOTO BBIOOpa MPOMOPUUN U
STallOB PAa3BUTUSl TEXHOJOrMYecKoro noreHuuana Kopnopauun 1o
NepruoJaM IUIAHUPOBAHMS KaK MO KaXJOW W3 TUNOBBIX craguil EnuHoit
MPOU3BOJICTBEHHOW CHUCTEMBI, TaK M B 1I€JIOM, MPUHSATUS CUCTEMHBIX
pelieHnii Mo TEXHUYECKOMY IEpPEeBOOPYKEHUIO MPOU3BOJACTB, U, Kak
CIEICTBHE 3TOrO, pa3paboTke oOTpaciicBoro [lmaHa TEXHUYECKOTO
MIEPEBOOPYKEHHUSI U BBIMIOJHEHUIO IEJNEBBIX HHBECTULMOHHBIX IMPOEKTOB,
JOCTHKEHHUIO JIOJITOCPOYHOTO SKOHOMHUYECKOTO pa3BuTHs [ ockoproparuu
«PockocMocy B I XO3SHCTBYIOMIETO CYOBEKTa.

7. Pemrenne  3amadyd  OUEHKA  DKOHOMHYECKOH 3P QPEKTHBHOCTH
KOCMUYECKUX IPOEKTOB, paccMaTpuBaeMoil Ha ocHoBe Mogenu
YIOpaBJICHUS, BO MHOTOM 3aBHCHT OT pa3pabOTKH W BHEIPEHUS CIUHOMN
CHCTEMBI IICH M CUCTEMBI IIeHo00pa3oBaHus ['ockoproparuu «PockocMocy

[6].
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JTU®OEPEHIIMPOBAHHBIN MOIXO0 K MOTUBALIUU
MEPCOHAJIA KOPIIOPALIUU

DIFFERENTIATED APPROACH TO MOTIVATING
CORPORATION STAFF

AnHotanusi. OpraHu3allMOHHAS CTPYKTypa SBISIETCS OIHUM W3
OCHOBHBIX JJIEMCHTOB YIpaBleHHs Koproparmued. OTHIM W3 KIFOYEBBIX
JJIEMEHTOB  3TOM  CTPYKTYpHl  SIBISIETCA  CHCTEMa  MaTepHaIbHOTO
CTHUMYJIHPOBAHU, KOTOpasi B HACTOAIIEEC BPEeMs IPETEPICBACT CEPhE3HBIC
n3MeHeHHs. B paboTe Ha OCHOBE MPOBEICHHOTO aHaW3a IPEeAJiaraercs
COBpPEMEHHBIN nudepeHITupOBaHHbI MOAX0A K BBIOOPY OCHOBHBIX
MOTHBOB M CTUMYJIOB K TPY.Y.

KiaroueBble caoBa: Kopropanusi, KOpHopaTHBHOE YHpaBJCHUE,
OpraHU3alMOHHAs CTPYKTYpa, CHCTEMa MaTepHaIbHOTO CTUMYJIMPOBAHHSL.

Abstract. The organizational structure is one of the main elements of
corporate governance. One of the key elements of this structure is the
financial incentive system, which is currently undergoing major changes.
Based on the analysis carried out, the paper proposes a modern
differentiated approach to the selection of the main motives and incentives
for work.
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VYcnemHas AEATENbHOCTh JIFOOOW OpraHM3allid B COBPEMEHHBIX
SKOHOMHYECKMX YCIOBHSAX BO MHOTOM OIpENeNsieTcs  HaludueM
ONTUMAIIFHON CHCTEMBI MaTePHUAIBHOTO CTUMYTHUPOBaHUSA, Y()(HEKTUBHOCTH
KOTOpOH 3aBHCHT OT cOaJJaHCHPOBAHHOCTH €€ SIIEMEHTOB.

Kopnopamust npencrasiser coboii  ocoOyro (opMmy OpraHu3anuu
Ou3Heca, OCHOBAaHHYIO Ha JIOJICBOH COOCTBEHHOCTH €€ YYacTHHUKOB H
nepeaue yrnpaBjeHYeCKUX (QYHKIHH CHElUaTM3MPOBaHHBIM MEHEIKepaM
[1, 2, 3]. Kopmopammu co3garoTcs sl TOrO, YTOOBI OTrPaHUYHTH
IOPUINYECKYI0 OTBETCTBEHHOCTh €€ BJIaJIelIblieB M HHBECTOPOB, 0OecreuuB
UM TIPAaBOBYIO 3aIIUTy. MIHBECTOP MOXKET MPHUOOPECTH JOT0 KOMITAHHUH, HO
He OymeT oTBeYaTh IO €€ JOJraM: €ro PUCKH OTPaHHYHBAIOTCS TOJBKO
CYMMOH WHBECTHIINI. ITO paboTaeT U B OOPATHYIO CTOPOHY: JIMYHBIC JOITH
aKIIMOHEepa HUKAK HE BIMAIOT Ha KOMIIAHHIO. [IpH 3TOM HHBECTOPHI HMEIOT
KOCBCHHYIO BO3MOXKHOCTB YIPAaBILATh OM3HEecoM [4].

CuctemMa CTUMYIHpPOBaHHSA Tpyda IMEpCcOHaNa — 3TO  Habop
MaTepHaJbHBIX M HEMaTepHaJbHBIX METOJOB, HAINPAaBICHHBIX Ha
MOBBIIIEHHE  3aMHTEPECOBAHHOCTH  pPAOOTHUKOB K  BBITNIOJIHEHHUIO
HEMOCPECTBEHHBIX 00s3aHHOCTEH. PaloHaIbHOE MCIOJIB30BaHUE ATHX
METOJIOB 3HAYMTEJBHO IOBBIIIAET MOTHBAIMIO NEpcoHana. B Hacrosee
BpeMsl  BBIACISAIOT  CIEAYIOUIME  BUABI  CTHUMYJIHPOBaHHMA  TpyJa:
SKOHOMHYECKOE, aIMIHHACTPATHBHOE H TICHXOJIOTHYECKOE.

Ha ocHOBe TIpOBENCHHOTO aHalW3a CYIISCTBYIONIEH  CHCTEMBI
MaTepHAFHOTO CTUMYJIMPOBAaHUS, B pabOTe MPEIIOKEH HOBBIM MOIXO,
OCHOBAHHBI Ha CHCTEME B3aHMOIOTIONHSIOMINX, OMPEICIISIONINX YCIOBHH,
HaTpaBJICHHBIX HA  YJOBICTBOPEHHE HE  TOJNBKO  MaTePHATBHBIX
moTpeOHOCTEH PaOOTHIUKOB KOPITOPAIIHH.

[IpennaraeMslil HOAX0I YIUTHIBAET CISAYIOIINE OCHOBHBIEC IPHUHIIMITBL:

— TIOJTHOE COOTBETCTBHUE JEHCTBYIONIIEMY 3aKOHOIATEIbCTRY;

— coOII0IeHNe PUHIIUITA COILIMAILHOMN CIPaBeINBOCTH;

— BBIMIOJIHEHHWE  NPUHIMNA  YCTOMUMBOCTH, TMPEACKA3YyeMOCTH W
CBOEBPEMEHHOCTH;

— IIPO3pavHbIi 1 0OBEKTUBHBIHN MOAXO0/ K HA3HAYEHUIO TIOOIIPEHUH;

— 3HAUYUMOCTb U a/IeKBaTHOCTh MUCHOJIb3yEMBIX CTUMYJIOB.

Peanusanus HOBOro moaxoja K MOTHMBALMM U CTUMYJIMPOBAHUIO
NepcoHaja KOPIIOpaluy 3HAYMTEIbHO TOBBIIAET 3((GEKTUBHOCTh TPYAA,
OIIEHKa KOTOPOH IPOBOANTHCS MO CHCTEME KpHTepHeB. BrIOOp Kpurepues
OLIEHKH ClIelyeT MPOM3BOANUTH C Y4YETOM cCIeIU(PUKH HPOU3BOJICTBA,
KOPHOPAaTHUBHOW KYJNBTYpPHl W CHUCTEMBI YNpPAaBIECHUS, OCOOCHHOCTEH
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3aHUMaeMOM TOJDKHOCTH. Eciii B X0/ie aHaau3a CTAHOBUTCS OYEBHMIHO, YTO
MOKA3aTeM TPyAa OCTaBIIAIOT XKeJaTh JyYIIero, a OKynaeMocTh Om3Heca
CTPEMUTCS K HYJIO, HY)KHO BBIACHUTH, YTO MEIIAET COTPYAHUKAaM paboTaTh
OBICTPO, KAaUECTBCHHO U C BHICOKOI OTIadei.
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OIIEHKA CTOMMOCTHBIX COOTHOIIIEHUAM
MAIIAHOKOMIIJIEKTOB 1 ®UHAJIHBIX U3EJIUIA
ITPU PEAJIM3AIIMN KOHIOEINIIUHU ITIOMOJAYJbHO
PACHPEJEJEHHBIX CHCTEM

ASSESSMENT OF THE COST RELATIONS OF MACHINE KITS
AND FINAL PRODUCTS WHEN IMPLEMENTING THE CONCEPT
OF MODULARLY DISTRIBUTED SYSTEMS

Annoranusi. Co3/laHre aBUAIlMOHHBIX M PAKETHO-KOCMHYECKUX CUCTEM
U KOMIUIEKCOB KaK MOMOJYJIBHO pacIpeAelIeHHbIX CHCTEM I03BOJISIET
peanu3oBaTh TpeOyeMblii POCT pa3HOOOpasusi KOCMHUYECKHX alllapaTroB.
Taxkast BO3MOXKHOCTb PEaIU3yeTCs BBIJCICHUEM KOHCTPYKTUBHBIX MOJTyJICH -
MAIIHHOKOMILJICKTOB U (DYHKIIMOHAIBHBIX MOJYJIEH, KOMIUIEKCHPYEMBIX B
¢uHANBPHOE W3ZenHe Mo TPeOOBaHMS KOMMEPYECKOTO —3aKa3uhKa.
[peacTaBneHbl BBISIBICHHBIE COOTHOUICHHS 3aTPaT KOHCTPYKTHUBHBIX U
(bYHKIMOHATBEHBIX MOIYJIEH.

KaioueBble cjioBa: MOIYJIbHBIE CHCTEMbl, ABHUALMOHHBIC CHCTEMBI,
PaKeTHO-KOCMUYECKHUE CHUCTEMBI, yIpaBJeHue CO3/IaHUEM,
OpraHU3alMOHHO-9KOHOMUYECKask 3P HEeKTHBHOCTD.

Abstract. The creation of aviation and space systems and complexes as
modularly distributed systems makes it possible to realize the required
increase in the diversity of spacecraft. This possibility is realized by the
allocation of structural modules-machine kits and functional modules,
integrated into the final product according to the requirements of a
commercial customer. The revealed cost ratios of constructive and
functional modules are presented.

Keywords: modular systems, aviation systems, rocket and space
systems, creation management, organizational and economic efficiency.

Jnst MHTeHCU(UKAIMKM PEeIeHUs 33/1a4d OCBOCHUS OJIMKHEro KocMoca
HeoO0XoauMo B Onmkaiiliee BpeMs paguKaIbHOE YBEITHUEHUE YHCICHHOCTH
OpOHUTaNbHOM KOCMUYECKOH IPYNIHUPOBKU CIIyTHUKOB. B pemieHnn naHHON
3aJadd 3aWHTEPECOBAHBI, B TOM 4YHCIIE, KOMMEpUYECKHe CTPYKTyphl Ilo
HAIlUM OIIeHKaM HuMeeTcsi Ooyiee IBYXCOT KOMMEpPYECKHX HaIpaBJICHHH,
spQeKkTuBHAs  peanu3ands KOTOPBIX BO3MOXKHa C  IPHUBICUYCHHEM
TEXHHUYECKHX CpeICTB B OmmkHeM KocMoce. Takoe pasHooOpasue
NoTpeOHOCTe 00BEKTUBHO TPEOYET Pa3BHUTHs HaydHO-TPOU3BOACTBEHHON
CHUCTEMBI - OT Pa3padOTKH, MPOM3BOJACTBA M IKCIUTyaTallMM YHHKAJIbHBIX
00pa3loB M MEJKOCEPUHHBIX MapTHii KocMuueckux ammapatoB (KA)
CO3/IaHUIO UX KPYTHOCEPUHUHBIX MapTuil [1].
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Takoe pa3BUTHE CYIIECTBEHHOE OIMPAETCS HAa 3aKOHOMEPHOCTH
MEXBUIOBOM yHH(UKanum, mOx KOTOpoil 37eck OyaeM MOHHMAaTh
BO3MO)KHOCTb HCIIOJIb30BAaHHS HAYYHBIX, TEXHUIECKUX, TEXHOJIOTUIECKUX U
OPTraHU3aIMOHHO-9KOHOMHUYECKHUX PELICHNH M BO3MOXKHOCTEH B MHTEpEcax
pasNMUYHBIX ~ HANpaBJIEHWH W  HAyKH W TEXHUKH  (HAmpHMep,
MaTepHaIOBEACHNUE, CUCTEMBI 1 CPE/ICTBA CBSI3H).

MexBugoBas yHUUKanus BO MHOroM (opmupyer 3(QQeKTUBHBIE C
OpraHU3aIMOHHO-)KOHOMHUYECKOH TOYKM 3pEHUsl HAIlPaBJICHHs Ppa3BUTHUS
WHHOBALIUH B JAaHHBIX HampaBiieHUsX. Cpean TaKuxX HalpaBICHUH OTMETUM
KOHLETIIMIO TOMOJYJIBHO pAacIpeieiIeHHbIX CHUCTEM, IIOCIIEI0BATEIHHO
pa3BuBaemyro B MAU [2, 3].

KoHuenuusi akTHBHO peayu3yeTcs, HanpuMep, NMPU PELIeHuH 3ajaad
TEXHHKO-3KOHOMHUYECKOTO OOOCHOBAaHHS IMPOEKTOB M HPOTPaMM Pa3BUTHSA
aBHAIIIOHHOW N PaKEeTHO-KOCMUYECKOH TexHWKH. [IpakTHka mpuMeHEeHHA
KOHLIETIIMK Ha COBPEMEHHOM OJTalle yKa3bIBa€T Ha IIEJIECO00Pa3HOCTh
TIOCJIEZIOBATENILHOTO BBIJCICHNS B HAYYHO-TIPOM3BOJCTBEHHONW CHCTEME
OTHOCHTENFHO  CTa0MJBHBIX  KOHCTPYKTHBHBIX ~ MOAYJNEH B  BHIC
MaIIMHOKOMIIJIEKTOB ¥ OTHOCHTENIFHO MOJBIKHBIX (DYHKIIMOHAIBHBIX
Mopyiel, MpeoOpa3yrolMX MAaIIMHOKOMIUIEKT B (DMHANBHOE H3JIENue C
3aJ[aHHBIM 1eJIEBHIM Ha3HAYCHUEM.

BbrineneHne KOHCTPYKTHBHBIX MOJTYJIEH-MaIIMHOKOMIUIEKTOB TT03BOJISIET
OpraHu30BaTh UX MPOM3BOJCTBO B TpeOyeMOM 00beMe W HOMEHKJIAType B
pa3IMuHBIX BHJIOBBIX IPOM3BOJACTBEHHBIX CHCTEMax €IMHOOOpa3HO |
sxoHOMIYecKd 3ddekruBHO. [ToTpebHOE pasHOOOpazme KA moxer OBITh
peaan3oBaHo pu ¢dbopMupoBaHUH ¢uHANBEHOTO n3AeNns
KOMIUIEKCUPOBAaHHEM KOHCTPYKTHBHOTO MOyl M (PyHKIMOHAIBHOTO
MOJIYJIS, CO3/1aBa€MOT0 T10]T IIOTPEOHOCTH KOMMEPUECKHX 3aKa3UHKOB.

B ormMeueHHOW TIpaKTMKE TIPUMEHEHUs BBIABICHA TEHACHIMS B
COOTHOUIEHHH 3aTpaT Ha KOHCTPYKTHBHBIH MOJYyJb-MallHHOKOMIUIEKT U
3aTpaT Ha (YHKIMOHAIBHBIH MOJAYJIb M HMX KOMIUIEKCHpOBaHHe. Takoe
COOTHOIIIEHHE COCTAaBIISIET AJS pasHBIX 3agad oT 65% o 75% 3aTtpar Ha
MAaIIMHOKOMILIEKT B COCTaBe 3aTpaT Ha (puHaNbHOE U3/eIHe.

Takoe BBISBIEHHOE COOTHOIICHHE NPEICTABISACTCS HE CIy4YalHBIM, M
MOJTBEPXKIACT KOHIENTYalbHbIE OTPAHHYECHHUS, CIOXHBIIMECS TMPH
CO3JIaHUU HOBOM BBICOKOTEXHOJIOTMYHOW MPOJIYKIMH: HOBasl MPOAYKIIMS HA
HavyaJIbHBIX dTanax >KU3HEHHOTO IMKJIa NPUHMMAETCsl K PACCMOTPEHHIO H
TEXHHKO-5KOHOMUYECKOMY aHaIN3Y npu YHUDUKALIH c
MIPEALIECTBYIOMMUMH aHAJIOTaMH B TAKUX K€ COOTHOLICHUSIX.

JlaHHBI pe3yNbTaT MOXET OBITh NPUHAT 32 HOPMAaTHUBHOE
OrpaHMYEHHE TNPH Pa3BUTHM HAYYHO-IIPOW3BOJCTBEHHOH CHCTEMBI 10
CO3JIaHUI0 OpOUTANBLHOM IrpynnupoBKH KA.
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IVIAT®OPMEHHBIE 1 3KOCUCTEMHBIE BU3HEC-MO/JEJIN
B MAPAAUTI'ME NTHHOBAIIMOHHOI'O PA3ZBUTHA

PLATFORM AND ECOSYSTEM BUSINESS MODELS IN THE
PARADIGM OF INNOVATION DEVELOPMENT

AHHOTaADHS. udposas TpaHchopmanus 9KOHOMHUECKOTO
IIPOCTpAaHCTBA  IOCHYXHJIa  MOIIHBIM  JApaiBepoM  JUIl  Pa3BHTHS
9KOCHUCTEMHBIX Mojesieil Ousneca. [longmepxkoil 11 pacnpocTpaHEeHUs
WHHOBALMOHHBIX  JKOCHUCTEM  SIBISIIOTCS  IUIAaT(OPMEHHBIE  PEIICHMS.
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BHuenpenue miaTgOpMEHHBIX M 3KOCHCTEMHBIX OHM3HEC-MOJeNei SBISeTCS
BOXHBIM IPEHMYIIECTBOM I  BBICOKOTEXHOJIOTHYHBIX  KOMIIaHUH,
obecrieunBaOIUM THOKOCTE U IalITHBHOCTD K M3MEHSIOIIUMCS YCIIOBUSIM
BeIeHHs On3Heca.

KnaroueBble cjioBa: ympaBieHHE WHHOBAUWSMHM, WHHOBALOHHAS
sKocHcTeMa, IudpoBas wiaThopma, UGpoBast TpaHcHOPMAaIHL.

Abstract. The digital transformation of the economic space has served
as a powerful driver for the development of ecosystem models of business
development. Platform solutions support the spread of innovative
ecosystems. The introduction of platform and ecosystem business models is
an important advantage for high-tech companies, providing flexibility and
adaptability to changing business conditions.

Keywords: innovation management, innovation ecosystem, digital
platform, digital transformation.

Tpanchopmarnust Moneneid BeneHHs OW3HECa B CTOPOHY DPa3BHTHS
9KOCHUCTEMHBIX M IUIAT(POPMEHHBIX PEUICHUH SBISETCS OIpEACISIomei
XapaKTePUCTHKOM COBpEeMEHHOH I poBoi 3psI [1-6].

Cneuunanuctsl MPEe/ICKa3bIBAIOT, 41O pacimpeHue pBIHKA
KOPHOPAaTHBHBIX CEPBUCOB B 00JIACTH KOCMHYECKOH IMPOMBIIUICHHOCTH
OyneT AEMOHCTPHPOBATh OIEPEKAIOUIYI0 JUHAMHUKY [0 CpPaBHEHHIO C
JIPYTUMHU OTpacisiMH, TaK KaK HOBBIE MAacCCHBBI NaHHBIX W IPOrpaMMHbIE
MPOJYKTHl aKTUBHO MPOHUKAIOT B 1M(POBYIO cpeny. OTpacieBbie TUIEpHI,
Takue kKak Aeris, Airbus, Amazon, BlackSky, Bosch, CloudEO, Cloudera,
Earth-i, Globalstar, Google, Honeywell, IBM, Inmarsat, Iridium, Maxar,
Orbcomm, Planet, SAP, SkyWatch, Spire, VMWare wu gpyrue,
KOHLEHTPHUPYIOTCSI HA TOM, YTOOBI BHEIPATH HOBBIE ITU(POBBIE PEIICHUS.

IMlpumepom  ycmemHoro  pa3BUTHA ~ OM3HECa WM BHEAPEHUS
m1aThOpMEHHON MOJENH sIBIsieTCsl aMepukanckast kommanus BlackSky. Ee
crienuanu3aluen pisieTcs T100aNnbHbIi MOHUTOPHHT B PEXKHUME PeaibHOTO
BPEMEHM M aHaJM3 T'€ONpPOCTPAHCTBEHHBIX AaHHbIX. KoMmaHus co3nmana u
3araTeHToBaja METO/Ibl, KOTOPbIE MO3BOJISIFOT C MMOMOIIBIO CBOEH LU(POBOii
aTGopMbl, OCHOBAHHOW HAa HCKYCCTBEHHOM HWHTEJIEKTE M MAalIMHHOM
o0y4eHnun, o0pabaThIBaTh AaHHbIC, MOJYYEHHbIE OT IPYIIIBI CITyTHUKOB, a
TaKkKe OT PA3IMYHBIX HA3EMHBIX JATYMKOB M KaHAJIOB JIAaHHBIX.

[MpenmymiecTBa On3HEC-3KOCHCTEM M HU(POBHIX IIATGOPM BUAATCS B
CIIEIYIOIIEM.

Bo-nepBbIX, OM3HEC-IKOCHCTEMBI CO3/IAI0T JIOMOJIHUTEIbHYIO IEHHOCTh
JUISL KOHEYHOTO MOTpeOnTENs], 00BEMHSS pa3InuHble YCIYTH U IIPOAYKTHI B
OJTHOM MecTe. DTO I03BOJISIET KOMIAHUSIM IPENIOCTaBIATh KIMEHTaM OoJiee
LIMPOKHUH CIIEKTP MPOAYKTOB M YCIIYT, YBEIUIUBAS UX OOILYIO IIEHHOCTb.
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Bo-Bropeix, mudpoBsie mIaTGoOpMbl W OW3HEC-3KOCHCTEMBI MOTYT
NpHUBJEKaTh OOJbIIC KIMEHTOB, YeM TPaJAULHOHHBIE OH3HEC-MOMCIH,
Oarogapst BOSMOKHOCTH JOCTYIIA K ITMPOKOHM ayIUTOPUH 4epe3 HHTEePHET.
OHM UCHONB3YIOT aHAIUTUYSCKAE UHCTPYMEHTHI UL W3y4YEHHs ITOBEACHHUS
MIOJIB30BATEIICH M CO3MaHMs IEPCOHANTN3UPOBAHHBIX MPEIOKCHHH.

B-TpeThux, McHoNb30BaHNEe HU(POBBIX PEIICHUH CHIKACT 3aTpaThl Ha
MapKEeTHHT, NMPOAaXU M JIOTUCTUKY, @ TaKKe MOMOTaeT COKpPaTUTbh BpeMs
BBIBOJIa HOBOTO MPOJIYKTa HA PHIHOK.

[udposele  pemenuss 00ecneYMBAIOT  OONBIIYI0  T'HOKOCTh |
alanTUBHOCTh. Takxke IU(POBBIC PEIICHUS] CO3AAI0T HOBBIE BO3MOXKHOCTH
JUISL COTPYAHUYECTBA MEXIY pa3IMYHbBIMH YYaCTHUKaMH pbIHKa. OTO
MOXET TNPUBECTH K CO3JaHHIO HOBBIX MPOJIYKTOB M YCIYT, a TaKkKe K
YBEJINYCHUIO KOHKYPEHTOCIIOCOOHOCTH KOMIIaHHH.
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ABHUAILIMOHHBIA U KOCMUYECKH TYPU3M —
PEAJIBHOCTD Y MEPCIIEKTUBBI

AVIATION AND SPACE TOURISM — REALITY AND PROSPECTS

AHHoOTanusi. B crarbe paccMaTpuBaIOTCS COCTOSHHE aBUAIIMOHHOTO U
KOCMHUYECKOTO TYpU3Ma, CTPAHbBI-THIEPbl PHIHKA, MEPCICKTUBBI Pa3BUTHS
JAHHBIX OTPACIICH.

KnroyeBble clioBa: aBHANMOHHBIN TYpU3M, KOCMHUYECKHI Typu3M,
BO3/YILHBINA TPAHCHIOPT.

Abstract. The article discusses the state of aviation and space tourism,
market leaders and prospects for the development of these industries.

Keywords: aviation tourism, space tourism, air transport.

B XX B. 00mecTBO marHyino AalieKo BIIEped B Pa3BUTHU TakuX cdep,
Kak aBHanusi M kocMoHaBTHKa. B 1967 . b.Xwnron u O.Kpadt Brepsrie
MIPEIUIOKIT WIS KOMMEpIHalu3alud KocMoca, HO OesycmemHo [1].
OpHako ¢ koHIAa XX B. B 00JIaCTH COBPEMEHHOTO MHPOBOTO TypH3Ma BCE
yame CTajdd BBIACHATh TaKUe HAINpaBICHUS, KAaK AaBHALMOHHBIA U
KOCMHMYECKUU TypHU3M.

IlonaTne aBHMALIMOHHOTO TypHU3Ma MOXKHO PpaccMOTpeThb C pa3HbBIX
CTOPOH:

1. CpenctBo nepeMenieHus Mo TypUCTUHIECKOMY MapIIpyTy.

2. DKcTpemanmbHBIE  BO3AYNIHBIE  BHIOBI  CIOpTa  (Hampumep,
CKalTallBUHT, [eNbTaIUTaHEePHU3M, TIApATLIAaHSPH3M).

3. ABHAIMIOHHBIN CIOTTHUHT (BEICHHE peecTpa CaMOIICTOB M JPYTUX
JIETaTeILHBIX anrmaparoB (JTA), COIIPOBOXTAOIITHIACS ux
(dortorpadupoBaHreM U BUACOCHEMKOM) [2].

4. CpenctBo nocyra (BO3MOXKHOCTB CECTh 3a mrtypBai JIA).

5. Tlonetr Ha 3HAKOBBIX, JIETEHIAPHBIX BO3AYIIHBIX cylax (Hampumep,
nonetsl Ha camonetax Kb «Tymonesy).

KocMmugeckuii Typusm moapa3symMeBaeT MOJETHI B KOCMOC WM Ha
OKOJIO3EMHYIO OpOUTY B pa3BIeKaTeIbHBIX MM HayYHO-HCCIIE0BATEIbCKIX
LIeJIAX 33 CUeT TypHUCTOB. JlaHHBIN BHJ TypU3Ma SBISIETCS MaJOHOCTYITHBIM
[3]. Tonér amepukanna J[.Tuto B 2001 . Ha KOCMHUYECKOM Kopabie
«Cor03», cuMTaeTcsl HadajaoM 3pbl KOCMHUYECKOro TypusMa. OCHOBHBIMU
muaepamu  naHHoro poiHka sBisitores  CHIA, Poccusi, Kwutail, uro
MOJTBEPKIAETCS CTATUCTUUECKUMU JTaHHBIMH [3].

B P® pa3ButHemM kocMUUecKOro TypusMa 3aHuMaetcsi «Pockocmocy,
KOTODPBI BO30OHOBHJI IMWJIOTHPYEMBIE TypHCTHUYECKHE IIOJIETHI B KOCMOC
nocie 12-netHero nepepbiBa. 8 nekabps 2021 r. ¢ kocmozxpoma baiikonyp

353



BEITIOJTHEH YCHIEITHBIN MyCcK pakeTsl-HocHuTenst «Coro3-2.1a» [4]. Pazsutnem
TYPUCTHYECKHX TMOJIETOB B KOCMOC TakKXke 3aHMMAJIOCh areHTCTBO
«KocMoKypce», HO Tak ¥ HE COBEPIIMIIO HU OHOTO I0JIETA.

B CIIA aktuBHO BemyTcs pa3pabOTKH MO Pa3sBUTHIO KOCMHYECKOTO
Typusma. Tak, B Hauane 2024 r. kommanus Space Perspective mpeacraBuia
caMylo OONbpIIyI0 B MHpE KalCyly, CO3JaHHYI Uil KOM(OPTHBIX
KOCMHYECKHX IyTEIIECTBUIH, CIIOCOOHYI0O BMECTUTH B Ce0sl BCETO BOCEMb
YeJ0BEeK, KOTOPBIM MpHUIETCA 3aIUIaTUTh 3a KOCMUYECKOE ITyTeIIeCTBUE
$125 trIC. [5].

AXTHBHYIO IeSITEIBHOCTD B c(hepe KOCMUYECKOro Typusma Benet Kuraid.
Kommanuss CAS Space o0bsiBuia, yTo «ee¢ KopaOib Uil KOCMHYECKOTO
TypU3Ma OTIIPABUTCS B MEPBbII UCHBITaTeNbHBIN peiic B 2027 1., Toraa kak
cy0OpOUTANBHBIN TOJNET ¢ TYPUCTAMH OCYIIECTBUT yxke B 2028 .y [6].

C menpi0  TOATBEPXKAEHHWS  BHIBOJA O  MEPCIEKTHBHOCTH H
NIPUBJICKATEIbHOCTA ~ aBHAI[MOHHOTO M KOCMHYECKOTO TypH3Ma OBl
MpoBeJieH ompoc cpenu cryaeHToB MI'TY TA.

B memom, KOoCMHYeCKHil M aBHAIMOHHBIM TYypH3M HMEET BaXKHOE
3HAYCHUE JUIS SKOHOMHKH CTPaHBI, TAK KaK €T0 pa3BUTHE BJIEYET 3a COOOI
pa3BUTHE JPYrUX OTpacicii HApOMHOrO Xo3sicTBa. PD mMeeT Oosbmion
MOTEHIMad B 3TOi cdepe, Tak Kak OTEUECTBEHHbIE Cyda M Kopaliu
CUUTAIOTCS HAJCKHBIMU U 0o0jee NOCTYMHBIMHU IO IIEHE, IIO3TOMY MOXHO
IIpeIoiaraTh HaJu4yue MepCHeKTUB B Pa3BUTUU 3TUX BUAOB TypU3Ma.
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TypusM B 2028 roxny [DnexTponHsI pecypc] / IXBT 2024. 17 mas. URL:
https://www.ixbt.com/news/2024/05/17/cas-space-2028.html (mata
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UCKYCCTBEHHbBI UHTEJLUIEKT
B UHJYCTPUHU BLICOKUX TEXHOJIOT A

ARTIFICIAL INTELLIGENCE
IN THE HIGH TECHNOLOGY INDUSTRY

AHHOTanusl. VICKYCCTBEHHBIH HMHTEIUICKT HEPEKUBACT PEBOJIOLUIO,
KOTOpasi yCHJIMBAaeTcs Ojaromapsi €ro COYETaHWUIO C APYTUMH OBICTPO
pa3BUBAIOIIUMHUCS TU(POBBIMU TEXHOJIOTUSIMH, BKIIOYasi IHTEepHEeT Bewei,
0JI0KYeiH 1 00auHble BEIYUCICHU. Koraa 3TH TEXHOJIOTHH UCIONIB3YIOTCS
BMECTE, OHHM CIIOCOOCTBYIOT BO3HHMKHOBEHHIO HOBATOPCKHX IH(POBBIX
9KOCUCTEM B BBICOKOTEXHOJIOTHYHBIX OTPACIISX, @ TAKXKE B TAKMX 00JacTsIX,
Kak 3/1paBoOXpaHeHHe, (UHAHCHI, CTpaxoBaHWE, OAHKOBCKOE [0 |
TPaHCIIOPTHAS TPOMBIIUIEHHOCTb.

KaioueBble  cioBa:  HHHOBAallMM, HCKYCCTBEHHBIH  HHTEIICKT,
BBICOKOTEXHOJIOTMYHOE TIPOU3BOJICTBO, LIM(poBast TpaHCHOpMAIHSL.

Abstract. Artificial intelligence is undergoing a revolution, intensified
by its combination with other rapidly evolving digital technologies,
including the Internet of Things, blockchain and cloud computing. When
these technologies are used together, they enable the emergence of
innovative digital ecosystems in high-tech industries, as well as in areas
such as healthcare, finance, insurance, banking and transportation.
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UckyccrBennsrit maTemexkT (M) mnpexacraBmser coboit omHy u3
Hambomee 3HAYMMBIX IHU(MPOBBIX TEXHOJOTHH, KOTOpas MO3BOJHIIA
CYIIECTBEHHO YBENMYNTh 3()()EKTHBHOCTh aHANMHM3a OOJBIINX OOBEMOB
JaHHBIX ¥ OTKPBITH HOBBIE TOPU30HTHI B 00J1aCTH IPOrHO3UpOBaHus [ 1-5].

B xoHTekcre kocmuueckod wunayctpuu, MU ob6magaer OrpoMHbIM
noteHImanoM g mouuropunra 3emiu (Al for Earth Observation, AI4EO).
B HacTosmee BpeMs B KOCMHUYECKOW OTpacid 3THU TEXHOJOTMU TJIaBHBIM
00pa3oM NPUMEHSAIOTCS B HPOTPAaMMHOM OOECIICUEHHH, HCIOJIb3YIOIEM
KOMIIBIOTEPHOE 3pEHHEe, MPUMEHUTENBHO K CIIYTHHKOBBIM CHHMMKaM
BBICOKOTO Pa3peIICHUS.

Crnengyer OTMETHTH psA  NpOOJNEMHBIX B3aMMOCBSI3aHHBIX — 3ajad,
cnenuduKy KOTOPEIX HEOOXOIMMO yUUTHIBATh P agantanud Metonos VI
JUTSL Liesieil oMydeHHs TeonH(OPMAIMOHHBIX TPOAYKTOB M YCIIYT.

1. Ins  dopmupoBaHust OOOCHOBAaHHOM OLEHKH Teo(pH3HIECKUX
IIapaMeTpOB HCCIEAYEMbIX OOBEKTOB TPEeOYeTCs MPOBEICHNE 3HATUTEIBHOM
paboThl MO TIOATOTOBKE JAaHHBIX, HX OYHCTKE M TPeoOpa3oBaHUIO.
Tematuueckas obpaboTka JTaHHBIX HMEEeT crenuGUIecKyIo
HaNpaBJICHHOCTb, HE SBILSICH YHUBEpPCAJbHOM U TpeOys HalIuuus
JIOCTOBEPHBIX JITAaHHBIX, HEOOXOIUMBIX JUIsl 00ydeHus anropurmon M.

2. [IpoBeneHue TeMaTHYECKO 00pabOTKHU TaHHBIX HPENCTABISIET CO00i
pecypcoeMKHii Tpoliecc W BBINOJNHAETCS Ha  CIEIHAIN3UPOBAHHBIX
KOMIUIEKCaxX aBTOMaTHieckol o0paboTkm naHHBIX. Co3aHne KOHEYHOTO
nHpOpMAMOHHOTO  MpoAyKTa TpeOyeT  3aJeCTBOBaHMS  KPYITHBIX
BBIYHMCIIUTEIHHBIX MOIITHOCTEH.

3.Ecimu go cux nmop MU mnpuMmeHsicss B OCHOBHOM K ONTHYECKUM
n300paXeHUsIM, B YaCTHOCTH C OYCHb BBICOKUM pPa3peIICHHUEM, C
HCTIONB30BaHUEM TPAIUIMOHHBIX METOIOB KOMIIBIOTEPHOIO 3pEHHS, TO
Temepb  HOBBIE  BO3MOJKHOCTH  TOJIyYEHHMsSI ~ JAHHBIX  TpeOyloT
JIOTIOJTHUTENBHBIX TPYH03aTpaT, YTOOI B IIOJIHOM Mepe 3a]eiicTBOBATh BCIO
JOCTYIIHYIO ~ TIPOCTPAHCTBEHHYIO,  BPEMEHHYIO M  CIEKTPaJbHYIO
nHPOPMALHIO.

4. l'eonr(opMaIioHHbIEe  JaHHBIE XapaKTEPH3YIOT JAWHAMHYECKYIO
HEJIMHEIHyl0 CHCTEMY, KOTOpOH sBigercss Hama IutaHeTa. Otcrona
MOSIBJIAETCS  €Ile OJHA CIOXHOCTb, CBSI3aHHAs C HEOOXOJUMOCTHIO
oOydenusst MW k pa3HOOOpa3HBIM NPOCTPAHCTBEHHBIM M BPEMEHHBIM
Maciradam.

VcKyccTBEeHHBI ~ HMHTEIUIGKT,  HCIOJB3yeMbli B 00paboTke
reorH(pOPMAIIMOHHBIX JTaHHBIX, pacronaraer YHUKAJIbHBIMH
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BO3MOXKHOCTSMH JJISI M3YYEHHS 3€MIM, DPa3BHTHA IIPAKTUYECKH BCEX
oTpaciaedl  XO34HCTBOBaHWS.  MaKCUMalbHOE  IPUMEHEHUE  3TOrO
TEXHOJIOTHYECKOTO OKHA POCTa — KpaifHe CIIOXKHAS 3a/1a9a, HO IPH 3TOM OHa
SIBISIETCSI HEOTII0XKHOM, TIOCKOJIBKY IPEICTABIIET 3HAYNTEIbHYIO IIEHHOCTh
JUTS. MEPOBOTO COOOIIIECTBA.
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TEOPEMA OF U3MEHEHHMH YPOBHSI 1 O TEMIIAX
W3MEHEHMS BRIPABOTKH 1 TPON3BOAUTEILHOCTH
TPYIA

A THEOREM ON THE CHANGE IN THE LEVEL AND RATE IN
OUTPUT AND LABOR PRODUCTIVITY

AnHortanusi. ChopMynupoBaHa W [IOKa3zaHa TeopeMa 00 HW3MECHCHUH
YPOBHS M O TeMIIaX M3MEHEHHS BBIPAOOTKU M MPOM3BOIUTEIBHOCTH TPYAa
(manee — IIT) mpu M3MEHEHHH COOTHOILICHUS 3aTPaT >KUBOTO U IIPOLLIOTO
Tpyna. Jlns  TpoOM3BOACTBA KOCMHYECKHX CPEACTB  BBIBEICHHS U
KOCMHYECKHMX amllapaToB I0Ka3aHa BO3MOXKHOCTh OTPENENICHUS! TEMIIOB
n3menenwus [1T Ha OCHOBe onpe/esIeHUs] TEMITOB U3MEHEHHS BBIPAOOTKH.

KaroueBbie cioBa: BeIpabOTKa, POM3BOJUTEIBHOCTD TPYAA, TEOpEMa,
JKUBOM U MPOLUIBIA TPYA.

Abstract. A theorem has been formulated and proved on the change in
the level and rate in output and labor productivity when the ratio of costs of
living and past the change production output and labor productivity with a
change in the ratio of living and past labor changes. For the production of
space launch vehicles and spacecraft, the possibility of determining the rate
of change in labor productivity based on determining the rate of change in
production is shown.

Keywords: production output, labor productivity, payload, aerospace
industry, theorem, living and past labor.

B mnacrosimee Bpemst obmias meronauka wm3Mepenus I[IT ¢ yuetom
MpONIUIBIX 3aTpaT He paspaborana: K. Mapkcom, C.I'. CrpyMuiuHBIM,
P.B. T'aBpmiioBeIM pa3pa®oTaHbl O0IINE MPUHIUITE], METOANKH pacdera 1T
JUIe depHOi Mertamuryprun paspabotansl — C.I. CTpyMHIMHBIM, ISt
cenbckoro xo3siiictea — B.C. HeMunMHOBBIM, AN HPEANPHATHH JIETKOH
npomeiieHHocTH — P.B. MaBpunoBeiM. B pabotax [1,2] npeanoskeH MeTo
U3MEpeHus M IpoBeAeHa oneHka I[IT mnpu HU3roTOBIEHMHM U ITyCcKax
KOCMHUYECKHX CPEJCTB BbIBeJeHUs. OJHAKO, pa3paboTaHHbIE MPUHIHUIIBI U
METOJMKH HE CTali HauajoM pacueToB MpaBUiIbHOro ucuucieHus I1T, uro
00BSICHSIETCSI OTCYTCTBHEM pa3pabOTaHHOW eIMHOM METOIUKH OTpEeeIICHUS
MOJHBIX 3aTpaT M JOCTaTOYHOM JUIsi WX ONpenesieHus AehcTByroniei
pa3paboTaHHOW CTATUCTHYECKOH ©0a3bl OTYETHOCTH OpTaHM3AlMA H
npeanpusaTuil  orpacieit 3koHOMUKH, B ToM uuciae PKII u cmexHbIX
otpacieii OITK.
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B mHacrosmeii pabore Ha ciIydam HECTPOTMX HEpPABEHCTB MJaHO
0000mmenne TeopeMsl 00 W3MEHCHWHM YPOBHA W O TeMIax HW3MEHEHHUS
BeIpaboTky u 11T [1], chopmyampoBaHHOHN AT CTPOTUX HEPABEHCTB.

Jlnst nanpHENIIero U3I0KEHHsI BBEJICHB 0003HAUCHMS: | — MH/AEKC 3Tara
pa3BuTHL: =] — Ha4aNbHBIN 3Tall pa3BUTH, i=2 — HOBBIH 3Tall pa3BHUTHS,
E;; —3atpaTsl xuBoro Tpyma, E,; — 3aTparsl nmpouuroro tpyaa, P; — oobemM
npoayKuuu (ycuyr).

Hwke npuBeneHbl 3aBUCHMOCTH JUIS 3KOHOMHYECKHX XapaKTEPHCTHK
Npou3BOJCTBA: V; =:—i — BbIpaboTKa; L, = L IIT; x = = fn

li Eji+Emi Em1
K03(h(PUIMEHT COOTHOLIEHUs 3aTpaTr »KUBOTO U MPOLUIOTO TPyJa, a TaKKe
0003HaYCHHS:

Epp Va2 En_Epp

_Em2 -1: B vy _ 1 ( ) y= Eml Emz _ _ a
Ey Ip2 14a En B Eip 1+(1+a)x
Em1 Lp1 Eml Em1Em2

TeopeMa 00 U3MEeHEeHUuHn YPOBHA M 0 TEMIIAX UBMECHCHUSA BblpaﬁOTKI/l
U MIPOU3BOAUTECJIBHOCTH TPYyJAA.

1. [pu yMEHBIIEHUH JOIH 3aTPAT KMBOTO TPyIa MO CPaBHEHHIO C
o E E
JI0JTeil 3aTpaT MPOILIOro Tpyaa — —& > —2-:
Em1 Emz

— 11pu pocte BbIpaboTku — V<V, usmenenue 11T L,
1%
° L,;>L,; TOr1a ¥ TOIbKO TOrja, Koraa ISV—j <pB;
v,
° L,/<L,; TOrja u TOJILKO TOrJa, KOrjaa ISﬁSV—Z. [Ipu sTom Temn
1
% L
pocTa BBIPaGOTKA — (V—Z-l) 3aBpIIAET TeMmmbl pocra [T — (LL2 -1) ma
1 p1
1%
BEJIMUUHY Y V—Z, a 3aBBHIIICHHE TEMIIOB POCTa BHIPAOOTKH TeM OoJbIle, dYeM
1
OombIIIe BO3pacTaeT J0Js 3aTpat MPOILIOTO TPYa;
— MIPY YMEHBIIEHUN BBHIPAOOTKH — V‘I/EVZ, IIT Bcerna ymenbmaercest — Ly,
= L,;. Temn najgeHus BoIPaOOTKH — (l-V—Z-) 3aHWKaeT Temnsl najgexus [T —
1

(1- ) Ha BCJIHWYHUHY y— npu S5TOM 3aHWIKCHUEC TCEMIIOB TIIaJICHUA

BI)Ipa6OTKI/I TEM 6OJ'H>HIG, yeM OoJIbIle BO3pacTacT A0JId 3aTpaT OpoHjioro

Tpyna.
2. [Ipy yBenuyeHUH AOMM 3aTpaTr >KUBOTO TPyJa IO CPAaBHEHHUIO C

. E E
Jo71eii 3aTpaT MPOILIOro Tpyaa — — = < —2-

Em1i Em2

— nipu pocte BeipaboTku — V<V, IIT Bcerna pacrer — L,; < L,,). Temn

L
(LZ

%
pocta BBIpaOOTKH — (V—Z-l) 3aHWkaeT Temnel pocra IIT -1) na
1
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%
BEJINYNHY -yV—2 , TIPH 3TOM 3aHI)KEHHE TEMIIOB POCTa BBIPAOOTKH TEM
1

OoupIe, ueM OO0JIBIIIEe BO3PACTAET OIS 3aTpaT KIUBOTO TPY/Ia;
— IPH YMEHBIIEHUH BBIPAOOTKU — V>V, usmenenue I1T L,:

V;
e [L,<L,; TOrna u TONIBLKO TOI/a, Koraa f§ < V—2 <1;
1

o [, =1L

%
p1 = Ly, TOTIa M TOJBKO TOTAA, KOTrAa V—ZS[z’ < 1. Temn mageHwus
1

v, Lp2
BBIPaOOTKH — (I—V—Z—) 3aBblmnaeT Temnsl nagenus [T — (1 -LL) Ha BEJIUYUHY -
1 p1

V;
YV—Z , IPpU 5TOM 3aBbIIICHUEC TCMIIOB MMaACHUA BLIpaGOTKI/I TEM 60J'II)IIIC, (2%
1

OoJIbIlIe BO3pACTaET A0JIS 3aTPaT KUBOTO TPY/Ia.

ITpu npousBonctee PKT u monepuusammu PKII peanusyercs cutryamms:
0,05< x <0,15; -0,1<a<0,1. Ilpu 3TOoM peanmmzyercst curyanus |y|<0,1 — ¢
TOYHOCTBIO HE XyXke 10% TeMIbl U3MCHEHHUSI BBIPAOOTKH COOTBETCTBYIOT
temnaM u3MeHeHus IIT. Jlng nOpakTUYeCKOHM — IEATENBHOCTH  3TO
J0CTaTOYHAast TOYHOCTh JUIs onpenesneHus 3 (HeKTHBHOCTH MEPOIIPUATHH 110
MIPOU3BOJICTBEHHO-TEXHOIOrHuecKor Monepau3anuu PKII.
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OCOBEHHOCTHU PA3BUTHSA KAAPOBOI'O IOTEHIINUAJIA PKII

FEATURES OF THE DEVELOPMENT OF THE PERSONNEL
POTETIAL OF THE ROCKET AND SPACE INDUSTRY

AnHoTanusi. B pabore mo ocHoBHBIM pabotHukam PKII Poccun
BIIEPBBIC  NPOBENCHBI  BepU(UKALMsA, CUCTEMAaTH3alus M aHaJIH3
XapaKTepHBIX 0COOCHHOCTEW CTaTHCTHYECKUX NaHHBIX 0 YHCICHHOCTH 3a
nepuog 1994-2022 rr., BozpacTHOMY cocTaBy 3a nepuojn 2004-2021 rr.,
cpenHeMy Bo3pacTy 3a nepuon 1994-2021 rr., cpeaneil 3apruiate 3a nepuos
1997-2021 rr., kaapam Beiciueit kBanngpukanuu 3a nepuon 2001-2021 rr.

KaioueBble ciioBa: 1078 MOJOJAEKH M ITIEHCHOHEPOB, 3apaboTHas
iaTa, Kaapsl, CpeHUN BO3PacT, YUCICHHOCTD.

Abstract. In the work on the main employees of Russian Rocket and
Space industry, verification, systematization and analysis of the
characteristic features of statistical data on the number for the period 1994-
2022, age composition for the period 2004-2021, average age for the period
1994-2021, average salary for the period 1997-2021, highly qualified
personnel for the period 2001-2021 were carried out for the first time .

Keywords: the proportion of young and pensioners, wages, personnel,
average age, number.

B TexymeM ThIcA4eNeTMH B BEAYIIMX HHOCTPAHHBIX KOCMHUYECKUX
crpanax (CILA, Snonus, ['epmanns) 3a cUeT CHIIBHBIX HHTETPAIIMOHHBIX
MIPOLIECCOB peaNn3yeTcs KOHIEHTpalus KOCMHUYECKOW JESTENbHOCTH B
KPYIHBIX KOMIIAHMSAX IPH yYMEHBIIEHWH YHCJIA 3aHSATBIX M POCTE UUCIa
ocHOBHBIX paboTHHKOB (OP). UmciaenHocts OP xocMudeckwx oTpacieit
9THX CTpaH CHWIBHO KOppenupyer ¢ o0beMaMu (HHAHCHPOBAHUS
KOMHYECKHX MpOrpaMM, W3MEHEHHEM O0BEMOB UM  HOMEHKJIATYPEI
BBIMIOJIHAEMBIX paboT: B SmoHnu u I'epMaHuu peanusyercss MPaKTHUCCKU
MOCTOSIHHBIA ~ pocT uncineHHoctd OP, ¢uHaHcupoBaHuss u 00BEMOB
BhIMONHAEMBIX pabor, B CHIA B 2001-2009 rr. m 2016-2022 rr. —
yBeJIMYeHHEe 00bEMOB U HOMEHKJIATYphl paboT, 00yCIOBUBIINE YBEINYCHUE
grcnernoctu OP, a B 2011-2015 rr. — npekpamenne B 2011 1. mporpaMmsl
«Space Shuttle», BnussHue MUPOBOTO (PHMHAHCOBO-IKOHOMHYECKOTO KpU3HCa
2008 r. o0ycnoBWIM COKpalleHHue 4YHuciaeHHOCTH 3aHiAThiXx U OP. 3a cuer
ONTUMU3AIMM  NPOU3BOJACTBEHHBIX  CBA3€H M OpraHM3allMOHHO-
CTpYKTYpHBIX npeodpasoBanuii B PKII Poccun peanmsyercst cokpamienue
oOmeir wucneHHoctn 3aHATRIX W OP. 3a mepwoxm 2001-2022 rr.
yrcaeHHocts OP yBenuuunocs B I'epmanuu B 1,39 pas, B fAnonuun B 1,23
pasza, a B CIIA ymensmmunacs B 1,71 pa3, B PKII Poccun ymeHnsimnnace B

361



1,25 pa3 (peammsyeTcss TNPaKTHYECKW JHHEHHBIH TPEHI COKpAIICHUI
guciienHoctn OP). B 2022 r. obmas unciaeHHocTh OP B KOCMHUYECKHX
oTtpacisax: SAnonust — =7,9 Teic. uen., I'epmanus — =9 toic. yen., CIIIA —
~152 thiC. yen., PKII Poccun — =216,2 ThIC. Yen.

Cpennsis 3apaboTHas miata (3/m) OP kocMHYecKoi 0Tpaciii IpeBHIIIaeT
CpeaHIolo 3/ 1o 3koHoMmuKe: B 2016-2023 rr. B 'epmannu — > 1,31+1,37
pas, B 1997-2022 rr. B fAnonun — > 1,1+1,3 paza, B 1997-2022 rr. B Poccun
- > 1,15+1,6 paz. B 1993 — 2022 rr. B8 CHIA 3/m uHXeHEpOB B
KOCMHYECKOH OTpPaCIi MPEBBIIIAET CPETHIOKO 3/ IO SKOHOMHUKE OoJiee ueM
B 1,9+2,1 pa3, cpemHss 3/m Ha TPOU3BOJICTBE B KOCMHYECKOW OTpaciu
CIIA ne menee yem B 1,05 pa3 Gompmie cpexneit 3/ mo sxoHomuke CIIIA.
B Poccun B mepuon 1997-2022 rr. yposens cpenneit 3/m 8 PKII Gombime
YeM B IEIOM B 00pa0aThIBarOIINX MPOM3BOACTBaX — B ~1,2+1,5 pas,
OoJbIIe YeM B IIeJIOM M0 SKOHOMHKE — B ~1,13+1,62 pa3.

B PKII nabmiomaeTcsi CHUJIBHBIA OTTOK BBICOKOKBAJTHU(DHUIIMPOBAHHBIX
WH)KeHepHO-TexHnuecknx pabdotHukoB (MTP) B QuHaHCOBBIH cekTop
skoHoMUKH, [T-cepy u B oTpaciy, crenuanu3upyomumecs o 100b4e |
nepepaboTKe MOJIE3HBIX HCKOMAeMbIX, B KOTOPBIX CPeIHsA 3/ OoJiee YyeM B
1,5 pasa Beiue gem B PKII, a conuanbHbIi MakeT MPeIoCTaBIIEMBIX YCIyT
Oonbie. AHanorumyHas cutyauus peanuzyercss B CIIIA B wacTu oTTOKa
BBICOKOKBAJIM(MIIUPOBAHHBIX CIIEHHAINCTOB B OTPacid 3KOHOMHMKH,
CHELHUATM3UPYIOIIHECS 10 HANpaBlIeHMSIM HHGOPMAIMd M CBA3H (B TOM
grcne IT-TexHONOTHM), (PUHAHCOBOI M CTPAaXOBOW JAEATEIHHOCTH U 1p. B
Iepmannun u SAnonun, mo cpaBHenmto ¢ Poccmeit m CLUA, mpoGiemsr,
CBSI3aHHBIE C OTTOKOM BBICOKOKBATM(UIIMPOBAHHBIX CIICIHAINCTOB B
JpyTUe OTPACId SKOHOMHUKH IO MPUYNHE 00JIee BEICOKOTO CPaBHUTEIHHOTO
YPOBHS CpeIHEHN 3/T1, peIIeHBI.

IIpessimenue cpennux HetTo-3apiuiat CIIA, I'epmannu u SInoHuun Han
cpemanmu HetTo-3apruiatamu PKIT Poccnn: B CILIA — Gonee yem B 7 pas, B
I'epmannu — Gonee ueM B 4 pasa, B SAnonuu — OGonee yem B 3 pasa. B
kocMuueckoit orpaciu CLIA, 'epmanuu, SImoHNM BBICOKUIT YpOBEHB 3/ U
HAIIeJICHHOCTh Ha TNPUBJICYCHHE BBICOKOKBaMUGUIMUpoBaHHBIX WNTP wu3
3apyOeXHBIX CTpaH 00yCIaBIUBAIOT cephe3Hyto yrposy i PKII Poccun B
YacTH OTTOKA BBICOKOKBanuuimpoBanHeIXx TP u pa3BuTHS COBPEMEHHBIX
PaKeTHO-KOCMHUUYECKUX TEXHOJIOTHH.

B cootBercTBMM ¢ JOTMKON mpeanoxkeHui mpesugeHta Poccunm [1] —
«..JUI1 OTAEIbHBIX HANpPaBICHUN BBICOKOTEXHOJIIOTUYHOM MEATENbHOCTU
CYLIECTBYET ONPEAEICHHBI MOPSNOK, IO KOTOPOMY B  HAy4YHBIX
YUPEXICHUSX COTPYIHHKH «K CpeIHEH 3/ O PEeTHOHY JOJKHBI MOJTydaTh
tam 100%, 200%...» HanbaBKy K 3/1, B COOTBETCTBHU C OIBITOM ['epMaHnn
u SlnoHWM — U pemieHus BHYTPH CTpaHbl mpoOiemsr orroka m3 PKII
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BBICOKOKBJIU(UIIUPOBAHHBIX PAOOTHUKOB B OTPACId HKOHOMHKH CO
3HAYUTEIBHO OONbIIeH cpemHei 3/m TpeOyercs moseimeHue B 1,6+2,2 pa3
cpemneii 3/m B PKII Poccun (mpexzme Bcero 3a cueT KBaMH(UIIMPOBAHHBIX
UTP, a He aAMUHICTPATHBHO-YIIPABIEHIECKOTO arnapara).

[IpobnemubIe Bonmpockl pa3BuTHs Kanposoro moreHnuana PKII Poccun
n xocmuueckoil otpacnm CIIIA, tpeOyromue pemieHHs, BO MHOTOM
COBITIAJIAIOT: CTapeHHE KaJpOBOTO IIOTEHIIMANa; BHICOKAas MOTPEOHOCTH B
BBICOKOKBAIU(HUIIUPOBAHHBIX  CHELMANNCTaX;  CJIOXHOCTH  mojdopa
CHELHUaINCTOB NOA TpeOyeMble KBalU(UKaUOHHBIE TpeOoBanus. OOmue
MOJXOBl PEIIeHUsT KaJpOBBIX MNPOOJIEM COBMAAAIOT [0 HAMpPaBICHUSIM
peaiM3ali TpPOrpaMM MOTHBALMM W CTUMYJIMPOBAHUS COTPYAHHKOB,
BHEAPCHUS CHCTEMBl YIpaBICHHS 3HAHMUAMH, MpPOMAraHjbl AEATEIBHOCTH
OpraHM3alii 1 IPEeIpUsITHil OTpaciy, GOpPMHUPYIOLIEH UX OIaronpuUsTHRINR
U KOHKYPEHTHBII 00pa3, a OCHOBHBIC DPa3IW4Ms HAOIIONAIOTCS B YacTH:
CPEIHETO YpOBHS 3/I B CPaBHEHHHU B JAPYTMMH OTPACISIMH 3KOHOMHMKH, TTIE
3/ TIaTa BhIIE YeM B KocMuueckoil otpaciu — B CIHA nuddepennmanns
HIDKE; BBIIUIAT TI0 BBICIYre JIET, 00beMy coluaibHbIX Jbror — B CILA
COLMATBHBIN ITAKET MPEAOCTaBIIEMbIX YCIYT OOJbIIIE.

VYcTaHOBIICH INKIMYECKUH XapakTep W3MEHEHHs cpeaHero Bo3pacta OP
PKII Poccun, xoTophlii HanboJee sSpKO MPOSBISETCS Ha MPOMBIILICHHBIX
MIPEIIPUATHAX: MUHIMYMEI cpefHero Bo3pacta OP Habmonarotes B 1988 —
39,5 net u B 2015 1. — 43,1 5et, NOCTH)KEHUE MAKCUMAJIBHOTO BO3pacTta
peammzyetcs B 2002 1. — 44,8 net. [leprnon MuUKIOB cocTaBisieT <~ 27 JieT.

B 2005-2021 rr. B PKII kosndecTBO pPaOOTHHKOB MEHCHOHHOTO
Bo3pacTa Ha 4+34% mpeBbImaeT KOJINIecTBO MOJIOAEekHU A0 30 JeT, B ToM
gucne B 2015-2021 rr. — Oomee yem Ha 28%, YTO B CBOIO OdYepenb
o0ycnaBnuBaeT mpo0IeMHbIe BOIPOCH! 110 YBEIUUSHUIO CPEHET0 BO3pacTta
paboTHHKOB M MPoOIEMbI 0OecrIeueHNsI TPEEeMCTBEHHOCTH OIBITa U 3HAHHH.

W3MeHeHne YHCICHHOCTH KaapoB Bbicieil kBamugpukamun mo PKII u
cpeau wuccienosaresneir PoccuM  HOCUT IIUKIMYECKUM XapakTtep —
MaKCHUMYMBbl 3HaueHUH peanusyrorcs B 19941995 rr., 2014+2015 rr., a
MUHUMYMBI 3HadeHnd — B 2005 1. m 2025 1. (mporHo3). Ilepmon
LUKJIMYECKOTO N3MEHEHUs cocTaBisteT ~20 Jer.

Jlureparypa
1. ITyTHH 3asBUII, YTO BJIACTH «YINYCTHIM» TEMY 3apIUIaT B KOCMHUYECKON
otpacian — PBK —2023. — URL:
https://www.rbc.ru/politics/26/10/2023/653abb799a7947fe1305686¢ (nata
obpammenus: 20.01.2024). — TekcT: 37eKTPOHHBIH.
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OCOBEHHOCTH BYXT'AJITEPCKOI'O YYETA U ®AKTOPBI
SAHWKEHUA CTOUMMOCTH OCHOBHbIX ®OHJ10B

FEATURES OF ACCOUNTING AND FACTORS OF
UNDERESTIMATIONOF THE VALUE OF FIXED ASSETS

Annoranusi. OG0CHOBaHa I[€JIECOO0OPA3HOCTh BBEACHUS B MPAKTHKY
OyXraJITepCKOro ydyeTa 00513aTe/IbHOrO JABOMHOIO y4eTa OCHOBHBIX (DOHIOB
(O®) xak mo mepBOHAYaNbHOM CTOMMOCTH, TaK M IO IEPEOLEHEHHOI
croumoctd. CdopmyiaupoBaHbl ¥ OOOCHOBaHBI OCHOBHBIC (DAKTOPEI
BO3MOXHOI'O 3aHMXEHHsI cTOMMOCTH O® opraHuzauuidl U OpeanpUsTUn
npoMeiiuieHHoCTH, B ToM uncie PKII, npu ux nepeorieHkax.

KaioueBbie ci10Ba: 0OCHOBHbIEC (POH/IBI, IEPEOLICHKA, YUET.

Abstract. The expediency of introducing mandatory double accounting
of fixed assets into accounting practice both at initial cost and at revalued
cost is substantiated. The main factors of possible underestimation of the
value of fixed assets of organizations and enterprises of the industry,
including the rocket and space industry, during their estimates are
formulated and justified.

Keywords: fixed assets, revaluation, accounting.

KomMrnekcHoe paccMOTpeHHe MCTOPUYECKUMX ACHEKTOB BO3HMKHOBEHHUS
U pa3BUTHA, OTIUYHUTCIHLHBIX OCOOCHHOCTEH CTOMMOCTHOH OLEHKH |
nepeonienkn O® mposeneno B padorax Cokornosa S.B., K.B. I'ynenenxo,
JLU. Kynuxosor, H.I'. CanoxuuxoBod u A.Jl. Yannsirunoi, W.b
Bocko6oitaukosa u E.B. [Ipsounoii, O.B. CkBoprosa, B.A. becconora. [1o
HCCIICIOBAaHMSIM CTOMMOCTHOW OIICHKH U nepeornieHkn OD Ha COBpeMEHHOM
JTane Pa3BUTHs SKOHOMUKH MPUHIUITHATIBLHBIMA SBIISIOTCSI OPUTHHAIbHBIE
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paboter K.B. I'ymenenko, B.C. 3umuna, B.H. Tpummuaa, B.M. Pytraiizepa,
a B yactu PKII — uccnenosanwms [1-2].

OnHaKo 10 HACTOSIIETO BPEMEHH HE MPOBEICHO CBOAHOTO CHCTEMHOTO
aHamM3a C OmpeleiieHHeM OOImMMX 3aKOHOMEPHOCTEH 00S3aTeIBHBIX
nepeoneHok O® no 1998 1. m mepeoneHok OP Ha COBpeMEHHOM 3Tarie
pasBUTHSL SKOHOMHKH PoccuM, CHCTEMHO HE OIPEAEICHBl OCHOBHBIC
(haKTOpBI 3aHKEHUS M 3aBbIIeHUA cTonMocT OD Ipu MX MEepeoLeHKax,
JVCKYCCHOHHBIM SIBIETCS BOIPOC CTOMMOCTHBIX croco0oB ydera OD B
OyXrajTepcKoM ydeTe.

Ha mpaktuke peanusyercs ABa pa3HbIX MOAX0Ja K OlleHKe U yueTy Od:
1.) nocnenoBatenu uccnenoBanuit D.C. Xouapukcena u M.® Ban bpena,
A. Tums60, E. JleoTeif, OCHOBHBIX MOAXO0J0B [IpOMBICIIOBOTO KOJEKCa
Poccun, neiictBoBaBmero g0 1917r., cumTaloT  1enecooOpa3HBIM
IIPUMEHEHNE B OYyXTaJITepCKOM YdYeTe IEepPBOHAYANBHON (HCTOPHYECKOM)
croumocty; 2.) croponHukd unaeit K.M. Apnonsna, B.B. Kosanesa, 5.B.
CokomoBa, @. IlIMuara cuuTalOT IEnecoOOpa3sHbBIM NPUMEHEHHE B
OyXranTepckoM ydeTe HEepeoleHeHHONH CcToMMOCTH. OIHO3HAYHOTO OTBETA
0 TPHOPUTETHOCTH OJHOTO W3 MOJXOJOB HET, HMMEHHO II09TOMY B
OenepanpHOM  cTaHmapTe Oyxranrepckoro ydera DOCBY  6/2020
«OCHOBHBIE CpEICTBA» COXPAaHEHBbl JBa YKa3aHHBIX CIIOCO0a OLICHKH
00BEKTOB OCHOBHBIX CPEJICTB.

IIpu pemennu 3ama4 MoJenupoBaHus (yueTa) TUHaMuKHU 3anacos O B
9KOHOMHKE, «I10 H3yYEHHIO POJIM CTApOro HEPHIHOYHOTO KamuTajia B Ooiee
IIMPOKOM KOHTEKCTE pOJIM OCHOBHOTO KamWTana IIpH Mepexoie OT
MJJAHOBOM YKOHOMUKHU K PHIHOYHOW», Kak oTMeuaroT M.b BockoOoiHNKOB 1
E.B. [Ips6uHa, a TakkKe ¢ y4eTOM HEJOCTATKOB METOI0JIOTHH O(UIHATHHOMH
CTaTUCTUKHN O OanaHcoBoil crommoctr O®, CBSI3aHHBIMH ITIPEXKIE BCETO C
npoOieMaMy CMENIaHHBIX IIeH M 3HAYMTENbHBIX CMEIIEHHH B WHIEKCAX
¢msnyeckoro odbema O®P, W ¢ ydeToM HEOOXOIMMOCTH COXPaHEHUS
BO3MOXKHOCTH MPOBEICHUsI He3aBHUCUMOH oreHkn crommoctn OD, B TOM
Yyucie ¢ I1eNbl0  yCTpaHeHHs OmHMOOK mpu  mepeoneHkax Od,
MIPUHIUIHATBHEIM sBIgeTcss 3HaHue u yder Od mo mnepBoHAYaTIBHON
CTOMMOCTH.

IIpu paccmorpenun auHaMUKN pa3BuTus O, pa3paboTke MPOTHO3HBIX
Mozeneit pazButuss O®D, a Takke pa3pabOTKE TEOPHH HKOHOMHUYECKHX
IIUKJIOB, BHE BCSIKOTO COMHEHHS HMCCIEIOBAHUS HEOOXOIUMO MPOBOIUTH B
COIMOCTAaBUMBIX IIEHAaX ¢ yueToM Tekyueil croumoctu. Cnenys @. HImunry,
CPaBHUBATh Pa3IMUYHbIE BEIMUYMHBI MOXHO B €IUHOH IIKane U3MEpPEHHUI.
Tak, nanpumep, B pabore [1] Ha npumepe PKII «...1okazaHa, fjaxe B 94acTu
BBISBJICHUSI KAUECTBEHHBIX TEHACHIMM, HECOCTOATENBHOCTh MOIXOA0B
aHanus3a coctosiHuss O®d opraHuzanuii, NpeanpUATUI U OTPaciu B LEIOM
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IIPU UX COBOKYITHOM PACCMOTPEHUH B «CMEIIAHHBIX» LIEHAX», B YACTHOCTH
B [ICHAX BBOJIA B 3KCILUTYaTalHIO MO «ITOJHOW YYETHOW CTOMMOCTH (POHIOBY
o0 OyXTanTepcKOi OTIETHOCTH. ..». AKTyalieH moaxoxa paccMoTperus OD B
COIIOCTABUMBIX IIEHAX I10 NEPEOLCHEHHOH CTOMMOCTH.

W3  BEIIETIPUBENECHHBIX  OOCTOATENBCTB  CIEAYET  BBIBOL O
LENecO00pa3sHOCTH  BBEICHHA B IIPAKTUKY OyXTaaTepcKOro — ydera
o0s3aTenbHOro ABoiHOro yyera O® kak Mo nepBOHAYaJIbHOM CTOMMOCTH,
Tak U 1O TEPEOlCHEHHONM CTOMMOCTH. B ycloBHAX HCHOIB30BaHUA
coBpeMeHHBIX  IT-TexHonoruii, = 3TO  HE3HAUYMUTEIBHO  YBEJIUYUT
TPYILOEMKOCTh paboT Ha JIOMOJHUTENbHBIH yder O® mo mnepBoHavyanbHOU
CTOMMOCTH.

Ha ocHoBe aHanm3a pe3ynpTaTtoB nepeorieHok Od B HacTosIee BpeMs U
B Tepuoj obs3aTenbHbIX nepeorieHok O® B Poccum copmymnupoBaHsl u
000CHOBaHBI OCHOBHBIE (DAaKTOPHI BO3MOXKHOTO 3aHIDKEHUST croumoctn O
opraHu3auuil U NpeAnpusTUN MPOMBIIIIEHHOCTH, B ToM uucie PKIL, npu
UX TIepeoleHKax: 1) Hu3Kasg KBanu(UKaMs KaJpoBOTO IIOTEIHAa,
YYacTBYIONIETO B MpOBeACHUHM TmepeoneHok O®D; 2) HHU3KHWHA ypOBEHB
(MHAHCOBOTO  YNPABICHUS OPraHM3ALMsIMH W  NPEINpPUATHIMH; 3)
(akTHYeCKOe HE TNPOBEACHHE 3HAYUTEIbHBIM YHCIOM IPEINPHATHH H
OopraHM3alii NepeoleHOK HauuHas ¢ 1998 r., cBsi3aHHOE ¢ OOJBLION
TPYJIOEMKOCTBIO padoT MpH MpoBeleHUU HHBeHTapuzauuu OD, OonbIoi
CTOMMOCTBIO  NIPUBJICYEHUS OBKCIEPTHBIX OpraHM3alUil  OICHIIHUKOB,
CJIOKHOCTBIO peajin3allii, MPOBEPKU U 00OCHOBAHMS HA MPAKTUKE OOIIMX
MOJXOZI0OB K OIEHKE CIPaBEIIMBOM CTOMMOCTH; 4) OonbIIOi Bo3pacr,
BBICOKMH W3HOC, HuU3Kas dd¢pextuBHOCTE O, HU3Kas 3arpyska
MIPOM3BO/ICTBEHHO-TEXHOJIOTHYECKNX ~ (OHIOB; 5) CypOBBIH  KIUMAT
OonpIIMHCTBA pernoHoB Poccum; 6) HEPa3BUTOCTH METOAOB OINPEAETICHUS
¢msmyeckoro nzHoca O® u (akTHIECKOE OTCYTCTBHE yueTa (hPU3MUECKOTO
nzHoca O®; 7) cneuuduueckue reorpaduueckue ycnous Poccunm — B
YAaCTHOCTH, PETHOHAJIBHBIMU KO3()(HUIMEHTAaMH YdYecThb BCE 3aTpaThl NP
cTpouTesbeTBe; 8) crenuduueckre reojoruniyeckue ycioBus Poccunm —
HampuMmep, OOJIbIINE W3AEPKKH TPH CTPOUTENBCTBE M co3paHun O
Ha3eMHON KOCMHUUecKoil HHGPAacTpYKTyphl; 9) oTpacnesas cneunduka OD;
10) wmckyccTBeHHOE 3aHWkeHHe crommoctn O® — Hampumep, € LEIO
CHIDKEHHMSI Hajora Ha HMYIIECTBO, OHeHKH O® mpu HCKYCCTBEHHBIX
0GaHKPOTCTBAX.
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OIIEHKA PEAJIM3YEMOCTHU NPOI'PAMM CO3JIAHUA
U ITPOU3BOJICTBA PAKETHO-KOCMHUYECKOM TEXHUKHU 110
MPOU3BOJACTBEHHBIM BO3MOKHOCTSM OPTAHU3AILIAN

ASSESSMENT OF THE FEASIBILITY OF PROGRAMS FOR THE
CREATION AND PRODUCTION ROCKET AND SPACE
TECHNOLOGY ACCORDING TO THE PRODUCTION
CAPABILITIES OF ORGANIZATIONS

AHHOTanus. Pa3paboTaH MeTOJ OIIGHKHM pPEaTn3yeMOCTH IIpOTrpamMM
CO3MaHUS M TPOM3BOJCTBA PAKETHO-KOCMHUYECKON TEXHHKH Ha OCHOBE
OIIGHKM W AaHauW3a 3arpy3Kd TPOM3BOJACTBEHHBIX  BO3MOXKHOCTEH

opraHuzanui.
KiiloueBble cioBa: 3arpy3ka, paKeTHO-KOCMHUYECKas TEXHHKa,
peanu3yeMocTb, OCHOBHBIE MIPOU3BOJICTBEHHBIE paboumue,

IIPOM3BO/ICTBEHHBIE BO3MO)KHOCTH.
Abstract. A method has been developed assess the feasibility of
programs for the creation and production rocket and space technology based
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on an assessment and analysis of the production capabilities of
organizations.

Keywords: loading, rocket and space technology, feasibility, main
production workers, production capabilities, labor intensity.

OCHOBHBIE  TIOJIOKEHHSI ~ METOOWKH  OLEHKH  PEaln3yeMOCTH
MPOTrPaMMHBIX MEPONPUATUII MO pa3paboTKe, CO3JaHUI0, HPOU3BOJCTBY
PKT B pamkax rocyngapctBeHHelx mnporpamm (I'TI), ocHoBaHHO! Ha
9KCIIEPTHOM TOAXOAe, TpenacraBieHsl B [1]. B Hacrtosmeidr pabote
NpEUIOKEH  PAcUeTHBIM METOJ OIEHKM IMpOorpaMM  CO3JaHUS U
npousBojcTBa PKT, ocHOBaHHBIN MPOBEACHUH OLEHKU U aHAIN3a 3arpy3Ku
IIPOU3BOJICTBEHHBIX BO3MOKHOCTEH OpraHU3aIuii.

IIpoBeneHue oOLEHKM W aHanoM3a 3arpy3Kd  MPOU3BOACTBEHHBIX
BO3MOJKHOCTEH  OpraHM3alil MO3BOJSET MOJIYYUTh  YKPYHNHEHHYIO
OOBEKTHBHYIO OIICHKY HEOOXOIMMOCTH MEpONPHATHH MO CHIKEHHIO
TPYZLOEMKOCTH pPa0OT, MOBBIIICHUIO MPOU3BOIUTENBHOCTH Tpyda HpH
MIPOU3BOJCTBE IUIAHUPYEMOTo KonmdectBa M HoMmeHknaTypsl PKT,
YBEIMUYCHUS! WIN YMCHBIICHHS HEOOXOJMMOW UYHCICHHOCTH OCHOBHBIX
MIpou3BOJACTBeHHBIX pabounx (OIIP), KOppeKTUPOBKU MPOU3BOJICTBEHHBIX
IIpOrpaMM  OpraHu3alui, KOppeKTUpoBkM Meponpusatuii no [Tl u
xommepueckuM nporpammam (KII) B wactu 3akynku PKT, cocTtaBHBIX
gacteii (CY) PKT Tpebyemoli HOMEHKIATyphl M KOJM4YecTBAa M B
3aIUTAHMPOBAHHBIE CPOKM, a TaKKe OINpeNeIuTh OOIIHe HalpaBIeHUSI
pemeHust MpoOJIEMHBIX BOIIPOCOB INPOM3BOACTBEHHO-TEXHOJIOTHYECKOH
moxrotoBku npeanpustuii PKII k obecriedenuto BemonHeHus 3aqanauid ['T1
n KII.

Pacuernas Meronuka pacdera 3arpy3kd M NPOU3BOACTBEHHBIX
Bo3MokHOcTel opranm3ammii PKII peamusyercs B 5 sramax pabot. s
KaXJI0} TOJIOBHOH OpraHm3anuu paspadorumka u npoussoxutens PKT, CU
PKT ompenensercs peaan3yeMoCTh MPOrpaMM CO3IAaHUS M NIPOU3BOJCTBA
PKT, CY PKT no npou3BOACTBEHHBIM BO3MOXHOCTSIM OpTaHU3AIMH.

Iran 1. [IpoBoauTcs pacdyer MPOU3BOACTBEHHOH MPOTPaMMBIL:

ompeneNseTcs Mo rojaM IPOrpaMMHOTO IEPHOoJia KOJHMYECTBO THIIOB
PKT, CY PKT -1,

onpenensercs kommdectso PKT, CY PKT i-ro tuma — Ji.

Jran 2. Ha ocHoBe nanHbix opranuzauuid PKII:

— onpenenstotcs aucieHHocTs OIIP — Nmpv u ko3¢ durment nepepabotku
HopMm Kvn, xapaktepusyroniye (akTHUECKyr0 CIIOCOOHOCTH OpraHU3alnuu
BBIITYCKaTh MPOAYKIUIO;
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— onpenensiercss Tfip — QakTuueckas TPyJOEMKOCTh NPOU3BOJCTBEHHOU
NPOrpaMMbl CO3JIaHMSI M NPOM3BOJCTBA M3JEJIUI W OKa3aHWs YCIyr, HE
cBsa3anHoi ¢ PKT;

—nmnst xkaxgoro i - ro Ttmma PKT, CU PKT paccunteBaetes Ti —
TPYZLOEMKOCTh H3TOTOBICHMS, a TaKkKe OMNpeAeisiercss Ko3(hGUIUeHT
BBINTOJTHEHHS HOPM BPEMEHH IIPX U3TOTOBJIEHUH - Kmtsi.

PacueTsl mpoBOAATCA TAKXKE C YU4ETOM CTPYKTyphl Hambosee OIM3KHX
o0pasLoB-aHaJIoroB  co3naBaeMbix oOpasuoB PKT B coorBercTBHM C
I'OCT2.053-2006 nim uX CTPYKTYPHBIX (PYHKIMOHATBLHO-TEXHOJIOTHYECKUX
CXEeM; CXeM JieJIeHns co3aBaeMbix oopasnos PKT.

Jran 3. PaccunthiBaeTcs (akTuueckas TPYAOEMKOCTh MPOHM3BOJICTBA
T£), Bcex NpON3BOIUMBIX M CO37[aBaE€MbIX M3ICITHIA:

T =L, (Ji x Kmtsi x Ti) + Tfup

Itan 4. OnpenenstoTcs: IPOU3BOJICTBCHHBIC BO3ZMOKHOCTH:
Tpc = Kvnx NmpwxYft,
rae Y{t — rogoBoii GoHI BpeMeHH Ha ogHOTO cpenHecucounoro OITP.

Jran 5. IlpoBoauTcs OIEHKa HEOOXOAMMOCTH MEPOIPHITHN IO
CHIDKCHUIO TPYIOEMKOCTH padoT, MOBBINICHUIO IPOU3BOAUTEIBHOCTH
tpyaa mpu npomsBoactBe PKT, CU PKT, tpeOyemoii HOMEHKIATYphI U
KOJIMYECTBA U B 3aIUIAHUPOBAHHBIE CPOKH:

5.1 Ecnu B 0THOM MM HECKOJIBKUX M3 PACUCTHBIX TOI0B MPOTPAMMHOTO
nepuoaa I'TI nim KII peanusyercs curyanus Ty, > Tpc,

TO JIeNaeTCsl 3aKJII0YeHHE 0 HEBO3MOXKHOCTH Peasn3allii OpraHn3anuei
tpebyembix 3amanmii [T1 wmm KII mo co3maHWro W TPOHW3BOJICTBY
HeoOxonumort HomeHKkIatypel U kommdectBa PKT, CYU PKT B Tpebyembie
CPOKH IO TIPHIHHAM:

— Hanmuus gedunmra konmnuectsa OIIP — ANmpw,
— HU3KOM (akTnueckoit BeipadoTku ognoro OITP — Pf= Tpc / Nmpw.

PazpabarsiBatorcst MeponpusaTHI U (HOPMYIUPYIOTCS TPEIUIOKEHUS 110
MOJATOTOBKE W HA0Opy MHUHMMAJIBHO HEOOXOAMMOTo Je(UIIMTHOTO
KonndecTBa kBanupuposanaerx OITP

min(ANmpw) = (T} - Tpc)*xNmpw/(Kvnx Yft),

a Taxoke pa3pabaTHIBAIOTCS MPEATIOKESHNS IO BO3MOKHOMY TTOBBIIICHUIO
kBampukauu OI1P, 3akynke ¥ BHeApeHHIO 0oJiee MPOU3BOIUTEIHHOTO
IIPOU3BOJICTBEHHO-TEXHOJIOTHIECKOTO ¥ HCIBITaTeIFHOTO 000pyIOBaHMSA,
HHTETPAITBHO 00ECIeYnBaONMX HE00X0INMOE MOBHIMIEHNE BHIPA0OTKH Ha
oxnoro OITP

APf=(Tf) - Tpc) / Nmpw.

5.2 Eciu Bo Bcex pacyeTHBIX rojax mnporpammuoro nepuoaa I'TI, I'TI

KIP peamuzyercs curyamus Tf), < Tpc,
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