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Paccmampu@aiomc;z naccueHvle cucmemvl opueHmayuu, mpe6yf0u¢ue mo4YHO20 npe()eapumeﬂbHozo
ananu3a OuHamMuxu. B xawecmee camoil onmuMaibHOU NACCUBHOU CUCMEMOL opuenmayuu 63ama cpasumayuoOHHdA
cucmema opuermayuu. Onucan npurnyun oelicmeusi maxoi  Ccucmemvl opueHnmayuu U npedeapumeﬂbnaﬂ
KOMNOHOBKA CNYMHUKA C Mot cucmemotl.

The passive navigation systems considered demanding the exact preliminary analysis of dynamics. As the
most optimum passive navigation system the gravitational navigation system is taken. The principle of orientation of
this navigation system and preliminary configuration of the satellite with this system is described.

B ToMckoM MOJHTEXHHMYECKOM YHHMBEpCHTETE Ha Kadeape TOYHOro HMPHUOOPOCTPOSHHUS NPOEKTUPYETCS
MaJbIi CIYTHHUK, OTHOCSIIUICS K KJIJacCy MUKPOCITYTHUKOB (Maccoif MeHee 100 kr).

OpnHOM U3 TNIaBHBIX 33/1a4, B KOTOPOW HEOOXOAMMO HAaXOJHUTh PEICHHE B TEYEHHE BCEr0 MCIOJIB30BaHUS B
KOCMOCE MCKYCCTBEHHBIX KOCMHUUYECKHX aIllIapaToB, SIBJISIETCS 00ECIIeYeHUE UX OIIPEAEIEHHOT0 3aJaHHOTO YTII0BOTO
nBikeHns. KocmudeckoMy ammapary 3aaeTcsi OINpeleieHHOE YIJIOBOE [BIDKEHHE OTHOCHTENBHO 3aJaHHbIX
OPHEHTHPOB IMOBOPOTOM BOKPYT LIEHTpa Macc. B kadecTBe TaKMX OPUEHTHUPOB MCHONB3YIOT BUIUMBIC HeOECHBIC U
Ha3zeMHbIe 0OBEKTHI (Takue Kak 3BE31pI, CONHIlE, IMHIS TOPU30HTA) WM HAMIPABICHHUS B MPOCTPAHCTBE (TaKue Kak
BEKTOp HANpPsDKEHHOCTH TEOMArHUTHOTO IMOJS, BEKTOP CKOPOCTH Ha0eraromiero IOTOKa BO3AyXa), KOTOpbIE
BO3MOXKHO M3MepHuTh npubopamu. [Ipu 3TOM KOCMHMYecKuWil anmapar, K NpUMepy, HIKHEH 4acTbhio Koplyca, Ha
KOTOPOM 3aKpEIICHbl aHTEHHA HAIPaBJIEHHOI'O JISHCTBYS U BHEOKaMepa, B TEUEHHE BCETO UCIIOIb30BAHHUS JOJDKEH
OBITH HaIpaBJIeH Ha LEHTP 3eMIIH.

[IpoexTupyemMsblii MUKPOCITyTHHK UMEET XapaKTEePUCTHUKH, yKa3aHHbIE B Ta0I. 1.
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Tabnuya 1. Ocnogubie sxcniyamayuonnslie xapakmepucmuxu MKA

XapakTepucTHKA 3HaveHue
Macca MKA, kr 30
labaputer MKA 400x400x400
Cucrema opHeHTaIMH TacCHUBHAs
HcnonHuTenbHbIN Oprad DNeKTpoOMeXaHWIEeCKHY UCTIOIHUTEIBHBIN oprad Ha 0a3e IBHUTATENI MaXOBHKA
Tun opueHTaINN 3-X OCHBIH

Macca siBisieTcsi OIHOM M3 BaKHEHIIMX XApaKTEPUCTUK AJIS Majoro CIlyTHHKA. [ yMEHbIIEHUS MacChl
CUJIOBasi KOHCTPYKIHMSI MaJorO CIYyTHHKa HMeeT (opMmy Ky0Oa, KOTOopas COCTOMT U3 IIarGOpMbl M CTOEK
(puc. 1). Croiiku kpensrcs K miatdpopMe ¢ MoMOLIbI0 cBapku. [lnardopma nMeeT MOHTaXKHBIE OTBEPCTHUS MO BCei
JUIMHE CTOEK JUIsI OOJIETUeHMsI Beca KOHCTPYKIMH, a TaKKe NMPUIAHUS € YHHBEPCATBbHOCTH, T. €. CO3/IaHUs U

HapalBaHUs Pa3IMYHBIX MOIYJIEH TOJIE3HON M CIIyKEOHOM Harpy30K IpH HEOOXOANMOCTH.

Puc. 1. Cunosas koncmpykyus Manio2o cnymuuxa

Jns opueHTanmMM B MPOCTPAHCTBE MCKYCCTBEHHOTO CIIYTHHKA 3€MIIM HCIIOJIB3YIOTCSI [Ba THIA CHCTEM
OpPHEHTALMH: TTACCHBHAs U aKkTHBHAs. [I0CKOIBKY K MajbIM KOCMUYECKHM amnmaparam MpeAbsIBISIOTCA 10CTaTOUHO
KECTKHE TpeOOBaHMS K Macce M KOMIIAKTHOCTH, TO HCIIOJb30BaHHE HAa HHUX AKTHBHOH CHCTEMBI CTaOMIM3alUH
MPUBOJUT K 3HAYUTEIBHOMY YBEJIMUEHHUIO MacChl KOHCTPYKLMH M TadapuTOB CaMOro CIyTHHKA, @ TaK e CITyTHHK
NPUAETCS OCHAIATh JOMOJHUTEIbHBIMI UCTOYHUKAaMK dHEprur. [laccuBHBIE METObI CTAOMIIM3ALMY PA3ITHYAIOTCS
B TOM, 4YTO HE TpeOYIOT OOJBIIMX 3aracoB JOIOJHHUTEIBHON SHEpruu Ha OOpPTy KOCMHYECKOIrO armaparta.
B Hacrosmiee Bpemsi camoe IHUPOKOE PACIIPOCTPAaHEHHE NMEOT CIIEAYIOIINE ITACCHBHBIE CUCTEMBbI OpreHTanun [1]:
TpaBUTAIMOHHAS, a3POANHAMHUYECKAs], 1aBICHUEM COJHEUHBIX JIy4eH U BpaIlCHHEM.

ITockonbKy CIyTHMK MMEET Maible rabapuThbl, BIUSHUE Ha HETO CO CTOPOHBI a3pPOIMHAMUYECKUX CHII U
JaBJIEHHS COJHEYHbIX Jyded Mano. CtaOunm3anus BpalleHHEM Tak jke OydeT MMeTb Maiblid 3QQeKT mis Takux
pa3mepoB. B OonbIIMHCTBE CiydaeB OHAa NPUMEHSETCS BMECTE€ C aKTUBHBIMHU MeTojaMu. OnTumaibHO Oyaer
UCIIOJIb30BaTh I'PABUTALIMOHHYIO CHUCTEMY cTabwin3anuu. [ paBHTAllMOHHAs CHCTEMa OPUEHTAllMM OCHOBaHA Ha
UCIOJb30BaHUM T'PaBUTALMOHHOIO MOMEHTA U OPHEHTHPYET OJHY U3 OCEH KOCMUYECKOTo ammapara 1o MeCTHOH
3eMHOM BEPTUKAIH, IPUYEM OJHOBPEMEHHO C 3TUM MOKHO OPHEHTUPOBATH ABE JPYTUE OCH.

OCHOBHBIM 3JIEMEHTOM TPaBUTAIMOHHOW CHCTEMBl OPHEHTALMH SBISETCS TIPAaBUTALMOHHAsS INTaHTA.
B nocnenHee BpeMs MOy4YHIM MIMPOKOE PAcTIpOCTPAHCHHE TPABUTAIMOHHBIC IITAHTH, BBHIIIOIHEHHBIE U3 YIPYTOi
JEeHTBI, KOTOpas TpaHC(HOpPMHUpYETCsS IPH BBIABI)KEHWM B TpyOuaTyro InTaHry. HemocraTkoMm maHHOTO THIIA
IPaBUTALIMOHHON CHUCTEMBI OPHEHTALMH SBISETCS TO, YTO B TEUCHHE SKCIUIyaTalUdH NPOHCXOIOUT AehopMalus
HITaHT'H OT HEPaBHOMEPHOTO TEIUIOBOI'O HAarpeBa COJHEYHBIMH JydyamMH. JTa mpobiiema pemaercs TeM, YTO UL
I'PaBUTALIMOHHOW OPHEHTAllMM CITyTHUKA HCIOJIb3YeTCs JOMOJHUTENbHAS yMpyras JEeHTa ¢ MEHBIIUM JHAMETPOM
LWINHIpa, YeM y OCHOBHOH JieHTH. OHa HamartbiBaeTcs Ha Oapa0aH ¢ BHYTpEHHEH CTOPOHBI OCHOBHOW JIEHTHI
COBMeCTHO ¢ Hell. Ha puc. 2 noka3aHa rpaBUTALIMOHHAS ILITaHra JEHTOUYHOTO THIIA.
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Puc. 2. I'pasumayuonnas wmanea 1eHmo4Ho20 muna

1 — Ocnosnas ynpyeas nenma; 2 — Manas ynpyeas nenma, 3 — Bapaban

[puHOMT paboTH YCTPOMCTBAa BBITISAWUT CIHEOYIONMM o0pa3oM. B pesympTare mnpenBapHTENbHON
TepMHUYECKOH OOpaOOTKM M HAKOIUIEHHON MOTEHIHANGHOW SHEPTHH YNPYTOCTH JIEHTH [/ UM 2 pa3MaThIBAIOTCS C
Oapabana 3 u mpUHUMAIOT GopMy LWIMHApPA, 00pa3ys IUTaHry. JlaHHas rpaBUTAlMOHHAs IITaHra OyneT UMETh JBa
LUJIMHIPA, PACIIONOKEHHBIX COOCHO. OIUH IMIMHAP OyneT HaXONUThCS BHYTPH APYroro MWIMHApa OONBIINM
JraMeTpoM. BHYTpeHHHUI TOMOMHUTENbHBIA UIUHAP OyaeT 00pa30BbIBATHCS W3 JICHTHI 2, 2 BHEIIHUI OCHOBHOU U3
neHThl /. BHyTpeHHss mTaHra OyleT 3aliuiieHa BHEIIHEeW INTaHTroil OT TEIJIOBOro AEHCTBHUSI COJIHEYHBIX JIy4ew.
Bcee 310 1mO3BONIMT yMEHBUIMTH ee TeruoBod m3rud. Takke Takas KOHCTPYKLIHMS JaeT JOCTATOYHO BBICOKYIO
JKECTKOCTh LIITAHTH.

[IprMeHeHne TakoTo THIa MACCHBHOM IPaBUTAllMOHHON CHCTEMBI OPHEHTAINH, MaJ03aTPaTHOTO, IPOCTOTO
W HaJeKHOTO B JKCIUIyaTalluH, AAaeT BO3MOXKHOCTh YMEHBIINTH HOTPEHIHOCTH B OPHUEHTAIlMM TI'PaBUTALMOHHO-
crabunmusupoBanHoro MKA BesencTBre TEIUIoBOro m3ruda mranrd [2]. B oTinune OT rpaBUTALMOHHOW IITAHTH
TEJIECKONMYECKOTO0 THUIMA,  JIGHTOYHAs INTaHra HMEET MEHbBIIYI0 MacCy. Takke ICHTOYHas INTaHra [JaeT

BO3MOXXHOCTb UMETh UIMHY 3HAYUTECIILHO 6OJ'II)IlIyIO, yeMm 'y I'paBHTaL[HOHHOﬁ WITAaHTU TCJICCKOIMNYCCKOI'O THIIA.
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Puc. 3. Buewnuii 6uo MKA
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KoncTpykmms kopiyca, B KOTOpoM OyIyT paciooKeHBI Bce KOMIIOHEHTHI CITyTHHKA, OyIeT HMeTh (hopMy
Ky0a. ['abaputhl kopmyca He npeBsimaroT 400 MM (mmHa, mupuHA U BbIicoTa). ConmHeunsle Oatapen (Ch) mmerot
¢dopmy kBagpata. Onna Cb OyneT HaXOAWTHCS HETOCPEINCTBEHHO Ha OIHOW M3 rpaneil kopmyca MKA, ocranbHbie
CBb OynmyT pacrmoyioKeHbl 0 KpasM OoIHOW u3 rpaHeil kopmyca MKA. JlaTuuk CONHIIA ycTaHABIMBAeTCsA B LEHTPE
rpaHd, Ha KoTopoi Oyzaer ycraHoBieHa ongHa w3 Cb. Buemnuit Bun MKA mnokaszan Ha puc. 3. I'paBuTanimoHHas

LITaHra nokas3aHa ycioBHO. DakTudeckas JIMHA IITaHTH cocTaBisgeT 5205 mm.
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Hacmoswass  cmamvsi  nocesiuyena  npogoouMviM  UCCIEO0BAHUSIM — JHCECHKOCMU — KOHCMPYKYUU
aAMOpmMuU3amopa, NpeoHA3HAYeHHo20 OJisl YCMAHOBKU 8EHMUISMOPA CREYUAIbHO20 HAZHAYEHUS] C YEIbl0 CHUICEHUS
aKycmuueckou Hazpy3Ku Ha OKpyscaioujee npocmparcmeo. Ilo  pezyrbmamam npoeeoeHHbIX UCCIe008aHUL
NPEeONoANCEHA MEMOOUKA PACUEMA HCECIMKOCMU KOHCMPYKYUU OAHHO20 YCMPOUCMEA.

This article is devoted to the conducted researches of the shock absorber construction toughness. The shock
absorber is intended for the installation of the special purpose ventilators in order to reduce the acoustic load on
the environment. According to the results of conducted research the method of calculating the toughness of the
device construction is proposed.

B wHacrosiiiee BpeMsi B CHEHUATM3UPOBAHHOW TEXHUKE IPUMEHSIOTCS MAaJOIIyMHBIE BEHTHJISATOPDI,
KOTOpbIE JOJDKHBI 00JaJaTh MHHUMAaJbHOW BHOPOAKTHBHOCTHIO. BuOpalnuu BO3HMKAIOT H3-32 BHEIIHEro
BO3ZICHCTBUSI HAa MEXaHMYECKYI0 CHCTeMy. Takoe BO3IECHWCTBHE MOXKET OBITh BBI3BAHO YAApHON Harpys3Koii,
HecOaJJaHCUPOBaHHBIMU OBICTPO JBIDKYIIMMUCS YacTSIMH KOHCTPYKUHMH NMPHOOPOB, HENPaBWIBLHON YCTaHOBKOHM U
9KCIUTyaTalieid 00OpyJOBaHMs, a TAaKKEe BHEIIHMMHU CHJIOBBIMH BO3JICHCTBHSIMH. BuOpamuud W BHEIITATHBIH
15-kpaTHbIil yaap Opu HEOIATONPHUSATHBIX CTEYSHUSIX OOCTOSITENILCTB MOTYT BBI3BIBATh 3HAUUTEIbHBIE Je(opMariuu
W HANPSDKEHUS, YTO BJICUET 32 COOO0M OBICTPBIN U3HOC KOHCTPYKIIMHU U Ia)Ke YaCTUYHOE HIIH MOJHOE e€ paspyllieHHe.

Jlnst mpenoTBpaIleHust 3TOr0 BEHTHIISTOPHI YCTAaHABIMBAIOT HA aMOPTH3aTOPbI, MO3BOJISIONINE CHUXKATh BHOPO- U

yZIapHBIC TIEPETPy3KH.
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