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«Pa3paboTka HOBbIX KOHUENIIMA, KOHCTPYKTHBHO-CHJIOBBIX CXeM M HU(POBBIX
Mo/iesieill HeCyIMX KOMIO3UTHBIX KOHCTPYKIUI M THOKUX TPaHC(OPMUPYeEMBIX
000/IHBIX AHTEHH Il IEPCNEKTUBHBIX HH(POPMALMOHHBIX CIYTHUKOBBIX CHCTEM)

PykoBoautens npoekra 1-p TexH. Hayk Jlonatun A.B.

[{enpr0 BBINIOJHEHNS JAHHOTO MPOEKTA SIBISAETCSA:

1. IlonyyeHne 3HAYMMBIX HAay4HbIX PE3YJIbTATOB, KacaroIIMXCA CO3JAHMS HOBBIX
KOHLICNIINH, KOHCTPYKTUBHO-CUJIOBBIX CXE€M M MOJEIEH aJalTepoB IIOJIE3HOM HArpysKH,
CWJIOBBIX KOPILYyCOB M TpaHC(OPMHUPYEMBIX AaHTEHH C YHOPYTHMH 3JI€MEHTaMH JUIs
MIEPCIEKTUBHBIX KOCMUYECKHX aIllIapaToB CBSI3H U T€IEKOMMYHUKALUMN.

2. IlpegocTraBieHne opraHU3aIMsIM, 3aHUMAIOIIUMCS TPOEKTUPOBAHNEM KOCMHYECKHUX
anmapaToB, HOBBIX KOHLENIUNA KOHCTPYKTUBHO-CHUJIOBBIX CXEM HX HECYIIHUX JJIEMEHTOB U
TpaHCPOPMUPYEMBIX aHTEHH.

3. BbIBoJl Ha PHIHOK HOBBIX KOHCTPYKTHUBHBIX PELICHHH Ha OCHOBE KOMITO3UI[MOHHBIX
MaTepHaoB, HEOOXOAUMBIX JJIs CO3JaHUsI KOCMUYECKUX alllapaToB U KOCMUYECKUX aHTEHH.

4. ObecrieueHre KCIOPTHOIO MOTEHILHANIa OTEUYECTBEHHBIX KOCMUYECKHX aIlapaToB
324 CUET KOHCTPYKTHBHBIX MPEUMYLIECTB, MNOSBISAIOIIMXCSI NPHU  HCIOJIb30BaHUU
KOMIIO3UTHBIX CHJIOBBIX M THOKMX KOHCTPYKIIMH.

JU1st TOCTHKEHUS TTOCTABIEHHBIX 1IEJIEH, HAa NIEPBOM 3Talle€ BBIIIOJIHEH aHAJIUTHYECKHM
0030p, MaTEeHTHBIN MOUCK, BEIOOP U 0OOCHOBAaHHME HampaBlieHWH uccienoBanuid. [lokazana
TEHJEHIMS BO3PACTAOIIEr0 MPUMEHEHHUS] KOMIO3UIIMOHHBIX MaTEpPHAIOB B KOHCTPYKLHAX
OTEYECTBEHHBIX M 3apyOexHbIX KocMuyeckux anmnapatoB (KA) u mpuMeHEHHE HOBBIX
Pa3IMYHBIX KOHIETIIUN U KOHCTPYKTUBHBIX peIIeHUI pu pa3paboTke TpaHCHOPMUPYEMBIX
OOpTOBBIX AHTEHH Ha OCHOBE THMOKMX 3J€MEHTOB. Pa3paboTaHbl HOBbIE KOHLEMIIMH:
CBEpXJIETKOW TMOKOW aHTeHHBI KocMuueckoro ammapara KyOcar ¢ anmeprypoii 1M, rubkoi
aHTEHHBI ¢ anepTypod 12 M, aHTEHHBI C IUIOCKOW OTpaKarolled MOBEPXHOCTbIO, THOKOIO
00os1a kpynHorabapuTHoi TpaHcpopmupyeMoil 6oproBoil anTeHHbI KA, criioBoro kopmyca
KA, apanrepa mosne3Hoi Harpy3ku. PaspaGoTanel TexHMueckue TpeOOBAaHHUA: II0
MEXaHUYECKUM Harpy3kaMm, JeHCTBYIOLIMM Ha KOMIIO3UTHBIE aJanTepbl U KOpIryca
KOCMMUYECKUX  amMapaToB, IO JKECTKOCTH TpPaHCHOPMUPYEMBIX AHTEHH M A
MPOEKTUPOBAHUSI KOMOMHUPOBAHHOIO pedieKTopa OOPTOBOM aHTEHHBI C anepTypoi 4.2 M.
BbInymieHsl TeXHUYECKUE OTYEThl O MPOEKTHOM KOHCTPYKIHUH pediekTopa, O MPOEKTHOM
MEXaHMYECKOM, MOJAJIbHOM aHaju3ax M O TEeMIEepaTypHBIX Jedopmanusx pediaekropa c
aneptypoit 4.2 M. Hayuynast HOBU3Ha pa3paOOTaHHBIX KOHLEHIUNA OMPENENsIeTcs TEM, UTO C
UX MOMOILBI0O MOXKET OBITh BBIMOJIHEHO MPOEKTUPOBAHUE MPUHIUIUAIBHO HOBBIX CETYATBIX
KOHCTPYKTHBHBIX 3JIEMEHTOB U THOKHUX TpaHC(OPMUPYEMBIX aHTEHH KOCMHYECKHX
anmnaparoB C YJIy4YIIEHHbIMU MacCO-Ta0apUTHBIMU M POYHOCTHBIMU XapaKTEPUCTUKAMH.

[TomyueHHsle pe3ynbTaThl COOTBETCTBYIOT JIYYIIUM 3apyOeKHBIM TMPAKTUKAM,
COBPEMEHHOMY YyPOBHIO Da3BUTUS TEXHUKM W TEHJCHUUSM Ppa3BUTUSA  METOJOB
IIPOEKTUPOBAHUSA KOHCTPYKLNN KOCMUYECKOM TEXHMKU M3 KOMIIO3ML[MOHHBIX MaTEpHAJIOB.
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Pe3ynpTaThl MOTYT OBITH ITOJIOXKEHBI B OCHOBY IpOIIECCA MPOEKTUPOBAHMS NEPCIEKTUBHBIX
CHJIOBBIX KOHCTPYKLUH 1 00pTOBBIX aHTeHH KA.

Ha BTOpOM 3Tamne BBINONHEHB! pa3pa0OTKH KOHEYHO-3JIEMEHTHBIX MOJENEH ajanrtepa
M0JIE3HOM Harpy3KH, BBIMOJIHEHHOTO B BHJ1€ KOMIIO3UTHOM KOHHYECKOW 000JIOUKH, afantepa
MOJIC3HOM HAarpy3Kd, BBIIIOJIHEHHOTO B BHUJIE€ KOMIIO3UTHOM MHOTOIPaHHOW O0O0OJIOYKH,
kopriyca KA, BBIOJHEHHOTO B BHJE NEPPOPUPOBAHHON TPEXCIOWHOW IMIMHAPUYECKON
00os10ukH, kKopryca KA, BBINOTHEHHOIO B BHJI€ MHOTOTPAHHOM ceTYaTON NMPU3MaTUYECKOM
ob6onouku, cBepxierkoi rudkoit anteHHsl KA Kybcar (CubeSat) ¢ aneptypoit 1 M, rubkoi
000HOUM aHTEHHBI C amepTypoil 12 M, TopoBoro cerdyaroro 000Ja aHTEHHBI C TJIOCKOMN
OTpa)karollel MOBEPXHOCTHIO, paslapHOU aHTeHHbI KA.

BrinonHeHbsl pa3paboTKU METOIMK MPOEKTHPOBAHUS: ajanTepa IOJe3HOM HarpyskH,
BBIMIOJITHEHHOTO B BUJ/I€ KOMIIO3UTHOW KOHMYECKOW 00O0JIOUKM IpPU HAJIWYMK OTPaHUYEHUH,
HaKJaJblBAEMbIX HAa KPUTHUYECKHME YCHUJIMS M YacTOThl KoyieOaHUM; ajantepa MOJIe3HOMN
Harpy3KH, BBIIIOJIHEHHOTO B BHJI€ KOMIIO3UTHONH MHOTOTPAHHOM OOOJIOUKM NMPU HATUYUHU
OTrpaHMYEHUH, HAKJIaJbIBAEMbIX Ha KPUTHUECKHE YCWJIMS M 4acTOThI KoJebaHMil; Kopryca
KA, BeimonmHeHHOTO B BHJIe TIepHOPHUPOBAHHON TPEXCIOWHON IMIIMHIPUYECKONW OO0OJIOUKHU
NpU HAJIWYUM OrPAaHUYEHUM, HAKJIaJbIBAEMbIX Ha KpPUTUYECKHWE YCWIHUS U YacCTOTHI
kosiebanmii; kopnyca KA, BHIIOJTHEHHOTO B BUJI€ MHOTOIPAaHHON CETYATON MPU3MAaTHUECKOMH
00O0JIOUKM TMpU HAJIMYUM OTPAaHUYCHUH, HAKIAJbIBAEMbIX. HAa KPUTHYECKHE YCWIHS U
9acTOTHI Konebanuit; cBepxierkoil ruokoii anteHHsl KA Kybcar (CubeSat) ¢ aneprypoii 1 m
IpU HAJIWYMM OrPAHUYEHMH, HAKIAIbIBAEMBIX Ha YacTOTbl KojeOaHUIl W pa3Mepsl B
CJIIOKEHHOM COCTOSIHUM; T'MOKOM 0O0OJHOM aHTEHHBI ¢ amepTypol 12 M Ipu Hamu4uuu
OTpaHWYEHUH, HaKIaJIblBA€MbIX HA 4YacTOThl KoyieOaHMM M pa3Mepbl B CI0XEHHOM
COCTOSIHUU; TOPOBOI'O CETYATOro 000Ja aHTEHHBI C IJIOCKOW OTpa)Karolleld MOBEPXHOCTHIO
OpU HAJIWYMM OTPAaHWYEHMH, HAKJIAJbIBAEMBIX Ha YacTOThl KojeOaHUMl U pa3Mepsl B
CJIOKEHHOM COCTOSIHMM; paJapHON aHTEHHBI, IIPU HAJIWMYUK OTPaHUYECHHUM, HAKIIAJAbIBAEMBIX
Ha KUHEMAaTUYECKHE U TUHAMUYECKUE MapaMeTpbl pacKpbIThd. [IpakTHUEeCKUM pe3ysibTaToM
BBITTOJIHEHHBIX pabOT Ha BTOPOM 3Tarle ABJseTCs pa3paboTKa:

- acku3Hod KJI nms m3roroBiieHuMs Makera cBepxjerkoi ruOkoi anteHHsl KA KyoOcar
(CubeSat) ¢ aneptypoii 1 M u nocnenyromuM e€ U3roTo BiIe HUEM;

- acku3HoM KJI nnst m3roroBineHuss mMakeTa ycTpoiicTBa ¢ukcanuu couil pediaexropa B
TPaHCIIOPTUPOBOYHOM IOJIOKECHHH;

- acku3HoM K/I nins makeTa KOMOMHUPOBAHHOTO peduiekTopa 4,2 M;

- [pPOrpaMMbl U METOJMKH SKCIIEPUMEHTAIbHBIX HCCIIEOBaHUI MakeTa pediekropa 4,2 M.

Hayunas HOBU3HA pa3pa0OTaHHBIX KOHLEMNIHUN ONpEAeNseTcs TEM, YTO ¢ UX TOMOILBIO
MOJKET OBITh BBIIOJHEHO MPOEKTUPOBAHUE MPUHIMINAIBHO HOBBIX KOHCTPYKTHUBHBIX
AJIEMEHTOB KOCMUYECKHMX anmapatoB. lcrmonb3oBaHue pa3pa0OTaHHBIX KOHCTPYKIUH
MOBBICUT BECOBYIO J(P(PEKTUBHOCTh KOCMUYECKHMX allllapaToB, HX 3KCIUIyaTallMOHHBIE
napaMmeTpel U BpeMmsi paboTbl Ha opoOurte. Pe3ynbTaTsl UCClIEIOBaHUN NOMOI'YT YBEJIUYUTh
SKOHOMMUECKYIO U SKCIIOPTHYIO IPUBJIEKATEIBHOCTh OTEYECTBEHHOW KOCMUYECKON TEXHUKH.
CunoBsle U TpaHCPOpPMUPYEMbIE KOHCTPYKLHH, pa3paboTaHHbIE B NMPOEKTE, HHUIIUUPYIOT
CO31aHME HOBBIX TEXHOJIOTMUECKHMX IIPOLECCOB H3TOTOBJIEHHUS 3JIEMEHTOB KOCMUYECKHX
annaparoB. [lnanupyemple Ha najapbHEHIIMX 3Tanax padOThl COOTBETCTBYIOT JIYYIIUM
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3apyOeXHBIM MPaKTUKaM U TEHAECHLUUAM Pa3BUTHUS METOJIOB MPOEKTUPOBAHUS KOHCTPYKLUN
KOCMHMYECKON TEXHUKHU U3 KOMIIO3ULIMOHHBIX MAaTEPUAIOB.

W Ha 3aBepiaromeM, ”TOTOBOM TPETHEM JTalle:

1. Pa3zpabGoTanbl 37€KTPOHHBIE MOJIETTM MAKeTOB aganTepoB U koprycoB KA, a takxke
AHTEHH Pa3JIMYHOTO UCITOJIHEHUS.

3. [IpoBenena cpaBHUTENbHAS OIEHKA HAYYHO-TEXHMUYECKOT'O YPOBHS IMOJIYYEHHBIX
PE3yJIbTaTOB C COBPEMEHHBIM YPOBHEM aHAJIOTMYHBIX Pa3pabOTOK..

4. BoimosiHeHO 000011IeHNEe TTOTYyYeHHBIX Pe3yJIbTaTOB, OIIEHKA MOJHOTHI BBHIOJIHEHUS
paboT U JOCTHKEHUS TTocTaBleHHbIX meneit [THU.

5. OcyuiecTBiieHa TEXHUKO-D)KOHOMHUYECKAs OILICHKa pe3yJIbTaTOB [THU.
[Ipoananu3upoBaHa KOMMEPLUATUZUPYEMOCTh MIOJYUYEHHBIX pa3paboToK.

6. [IpoBeneHre YUCICHHBIX UCCIIEIOBAHUHN AJIEKTPOHHBIX MOJIEIEH MAaKEeTOB aJaNTEPOB
n kopnycoB KA, a Takke aHTEHH pa3IM4YHOTO UCIIOJIHEHHUS.

7. PazpaboTaHbl IPOrpaMMbl U METOIMKH SKCIIEPUMEHTATBHBIX HCCIEIOBAaHUNA MakKeTa
cBepxJyerkoi ruokoit anrennsl KA Ky6cart (CubeSat) ¢ aneptypoii 1 m.

8. IlpoBeneH aHanmu3 MEPCIEKTUBHBIX KOHIEMIUNA TPaHCHOPMHUPYEMBIX aHTEHHBIX
cucteM KA ¢ yueToM noy4eHHbIX pe3yabTaTOB.

9. Pa3zpaboTanbl peKOMEHJAIMH W TPEIJIOKEHUS IO HUCIOIb30BAHUIO IMOYUYEHHBIX
pE3yNbTaTOB HAa MNPEINPUATUSX KOCMUYECKOH oTpaciu (B TOM 4YHUCIIE€ Ha MPEANPUATUU
WNuaycTpuaibHOTO apTHEPA), a TAKKE B JAIbHEUIINX HUCCIEAOBAHUIX U pa3pabOTKax.

10. U3roToBIieH 1 MPOBEAEHBI SKCIIEPUMEHTANIbHBIE HCCIEIOBaHs MakeTa peduiekTopa
4,2 m.

11. Pa3pabotan mpoektr T3 Ha mnpoBenenue mnepcrnektuBHoro OKP mo coznanuto
KOMITO3ULIMOHHBIX 3JIEMEHTOB KOHCTpYKUMi KA nnu 6opToBbiX anTeHH KA.

[Tony4yeHHble Hay4HbIE pe3yJIbTaThl PEKOMEHJAOBAHBI K BHEJIPEHHUIO U MCIOJIb30BAHUIO
Ha MNpEeNupUATUAX KOCMHYECKOM oTpaciu, npexae Bcero B AO «MCCy», uro mo3Bosut
COJICMCTBOBATh BBIBOJY HA PHIHOK HOBBIX KOHCTPYKTHUBHBIX PEIICHUIN TpaHCHOPMHUPYEMbBIX
OOPTOBBIX KOHCTPYKLUNA U THOKUX aHTEHH C BBICOKOW BeCOBOM 3()(PEKTUBHOCTHIO HA OCHOBE
KOMIIO3ULIMOHHBIX ~MAaTepuaioB, HEOOXOIMMBIX JJi1 CO3JaHUs HOBOIO IIOKOJEHUS
KOCMHMYECKHUX alnapaToB CBA3U U TEIEKOMMYHUKAIUH.



