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KOHKYPCHAA PABO

AO «OKBb «A3apokocMu4yeckme CUCTeMbI»
Ha y4yacTue B KOHKypce «ABuacTtpouTernb roga»
' __ | nowurtoram 2022 roaa

| B HOMMUHaLUM:
D «3a ycrnexu B pa3paboTke aBUaumMOHHON TEXHMKU N KOMMOHEHTOB

(OKB roga)»

Nno TemMe.
«npOGKTI/IpOBaHI/Ie BHELLUHUX KOMMyHI/IKaLI,I/II7I COBpPEMEHHOIO

| aBMaLluoHHOro rasotypbuHHoro asurartens MN-8»




KomnnekcHoe NPOEeKTUpPOoBaHUe BHELIHUX KOMMYHUKaLUM
coBpEeMEHHbIX aBMALMOHHDbIX ra3oTypbuHHbIX ABUraTtenem nossonser
ONTUMM3UPOBATbL NPOLLECC WU3rOTOBNIEHUA U NOCNeAYIOLLYIO
KCNyaTauumio.

B cBA3M € 3TUM pa3paboTKa BHELWHUX KOMMYHUKaunn asuratens M-8
6bblna BbiINONHEHA B eamHon 3D-momenm € MCNONb30BaHUEM
3/IEKTPOHHOTO  ABOMHMKA  ABuratena € Y4€TOM  B3aMMHOrO
PACNO/I0XKeHNA KOMMNOHEHTOB.

[laHHbIN Noaxo4, NO3BOSAET:

* n3berkaTb B Npouecce Npou3BoACTBa 3Tana 3Ta/IOHUPOBAHUA U
NnoAroHKM TpybonpoBoaOB Ha ABUraTene;

e obecneymTb NOCTABKY rOTOBbLIX KryToB 6e3 Heob6xoaAMMoCcTH
npoBeaeHMA paboT No 3aaenke NpoBoaoB B COEANHUTENN HA
n3nennu;

* n36exaTb MOHTaXKHbIX HETOYHOCTEN NPU YCTAaHOBKE arperaTos U
3/IEKTPOHHbIX 6/10KOB;

* NPUMEHATb YHUPULMPOBAHHbIE 3IEMEHTbI MOHTa)Ka ANA KpenaeHus
OJHOBPEMEHHO 3/IEKTPUYECKUX KIYTOB U TPyHbOonpoBoaoB.;

e obecneymTb TPACCMPOBKY KOMMYHUKALIMIMA C yY4ETOM OrPaHUYEHHOTO
NoAKAaNOTHOro MNPOCTPAHCTBA U HAaNM4YMA TPeboBaHMI OTPAC/IEBbLIX
CTaHAAPTOB NO MMHMMANIbHbIM PACCTOAHUAM MeXK QY KOMNOHEHTaMMU
PA3/INYHbIX CUCTEM;

* Ha 3Tane NPOEKTUPOBAHMA B NONHON Mepe y4yecTb TpeboBaHUA NO
3ProHOMMKe n obecnevyeHmto AOCTyNa ANA BbINOJHEHNA PEMOHTA U
TexobcnymBaHuA.



COCTAE

B cocTaB BHewWHMX KOMMYHUKauuii asuratensa MNA-8 sxoanT:

YKIYTbl 9N1EKTPONPOBOAKM;

pr6OI'IpOBO,£I,bI CNCTeMbl aBTOMATUYECKOTIO ynpaBaeHnAa ABNUTraTtesniA,
,£I,p€Ha)-I-(H017| CUCTEMDBI, CUCTEMDbBI CMA3KN U Cy(I)]'IVIpOBaHMFI, CUCTEMDbI
TONINBOMNMNTAHUNA U FM,ﬂ,paBﬂquCKOVI CUCTEMDI,

TpybonpoBoabl BO3AYLIHOMN CUCTEMbI, NPOTUBOODAEAEHUTENBHOMN
CUCTEMbI U CUCTEMbI 3aMYCKa;

3KO1I0TMYecKum 6aYoK,;

KOMMAEKT KPOHLUITEMHOB arperaTos, 3/IeKTPOHHbIX 6/10K0B,
Tenn100bMeHHWKa, JaTYNKOB, PErynaTopos, KJlanaHoBs, NPOBOAOB
3a)KUraHus, 103aTopos, BUbponpeobpasoBaTenem U CUrHaAM3aTopos.;

KpenexXHOo-KoOMMeHcauMoHHan apmaTtypa Tpybonposoaos;

/1EMEHTDbI KpenieHUA KrytoB 3/1EKTPOMNPOBOAKMN.




EANWSALLAR

[MpoBeaneHbl paboTbl MO aHaAU3y
TpebyemMbiX XapaKTEPUCTUK C YYETOM
BO3AENCTBYIOWMX HaA ABuUratenb B
YCIOBMAX 3KCNAyaTauum BHELUHUX
dbaKTopoB (B 4aCTHOCTU —
TeMnepaTypa OKPYXalolen cpeapl
no 260 "C) u onpegeneHuto nepeyHs
KOMMOHEHTOB, MO  pe3y/bTaTam
KOTOPbIX C UENnbld MWUHMMU3ALNU
MacCbl U YHUPUKALUMM B COCTaBE
KryTOoB 3/1EKTPOMNPOBOAKM
MCNO/NIb30BaHbl coBpemeHHble KA u

g

MmaTepnanbl.

BBeaeHHble B KOHCTPYKLMIO COBPEMEHHbIE
bopToBble NpoBoAa 061aAAOT MEHbLUMM
ANAMETPOM, pPaanycom n3rnba,
NOBbILLEHHOW CTOUKOCTbIO K WMCTUPAHMUIO,
neperpy3oyHbIM  XapaKTEPUCTUKAM U
CTOMKOCTbIO K BB®, noBblIWEHHbIMU

3NEKTPOU30NALNOHHbIMMU CBOMCTBaMMU,
CNnocobHOCTbIO MapPKUPOBaAHUA
nsonaumnm/obonoUkmn NnpoBoaOB 6es
N3MEHeHMUs eé XapaKTEePUCTUK.
CamobnoKkupytowmecs XBOCTOBUKMU

NO3BO/ININ  UCKNOUYNTb HeobxoaMMOCTb
NPUMEHEHUA TPYHTOBOK W MPOBOJIOK ANA
KOHTpoBKM. C uenbto  obecneyeHus
3alLUTbl  XIYTOB  OT  MEXaHM4YeCKUX
BO3JENCTBUM B MPOLECCE MOHTa)XKa W
3KCn/lyaTaumm, BO3O4ENCTBMA arpeccuBHbIX
cpea M paboumx HKUMAOKOCTEW, a TaKKe

obecnevyeHuns 3/IEKTPOMArHUTHOM
‘ COBMECTUMOCTMH, 3aenCcTBOBaHa
| TEXHONOrMA oOnaeTeHna Ha bpenaepHoun
MaLlnHe C MCMNONb30BaHUEM

NoAnadnUpIPMPKETOHOBON  MOJIMMEPHOW
HUTU N CTaNbHOM MNPOBOJIOKU. [MNOTHOCTL
onsieTeHMnA cocTaBnaeT He meHee 95%, 4YTo
CHUXaeT BO34eNCTBUE 3/IEKTPOMATHUTHbIX
noNem U yAydlWaeT  MeXaHWYecKue
CBOMCTBA.




Pa3paboTka KOHCTpPYKUMKM TpybonpoBOAOB BbIMOJIHEHA C YY4ETOM
obecneyeHna wux AanbHemwero wu3rotosneHma no 3D-mopmenn Ha
aBTOMATU3MNPOBAHHbIX TPYOOrnboyHbix ctaHKax ¢ YIMY 6e3 npumeHeHns
du3nyecknx wabsoHOB M NpeaBapuTeIbHOWM MOATOHKW Ha ABUraTene.
[MpoeKkTnpoBaHme 7 N3roToB/JEHNE TpybonpoBoaos be3
npeaBapuUTeNIbHOrO MaKeTUPOBaHMUA nossonaer obecneynTb
MWUHUMaANbHbIE CPOKWU BbINOJHEHUA PABOT, a TaKKe Tpebyembln TaKT
N3rotoBneHna B CcepunmHom npoussoactBe. [na obecneyeHusn
repMeTu4yHoOCTU coeamHeHmna TpybonpoBoaoB 6Obiia paspaboTaHa
VHUOUUMPOBaHHaA apmaTypa ¢ OAMHAPHBIM U ABOWUHbIM YMJIOTHEHMNEM.
CnpoeKTMpoBaH TOMAMUBHbLIA KONNEKTOP, MPEeuMMyLlLecTBamMm KOTOPOro
ABNAKOTCA: YHMOMKAUMA, BBMAY OONbWIOrO KOAMYECTBA TUMOBDIX
n3nennin, U NnPocTota COOPKU. YUUTbiBAA, YTO TOMJIUBHbIN KONNEKTOP
pPacnonaraeTcs B 30HE MNOBbIWEHHbIX TemnepaTtyp, NpeaoTBpPaLLEeHME
narybHbIXx BO34EUCTBUW TEMNOBOro pacliMpeHusa Ha TpybonpoBoabl,
PeasIM30BaHO MCNONb30BaHUEM CHEPMYECKOro COeNHEH A,




B mecTax, NnoABepKeHHbIX NMOBbILEHHOW BMOPaLMKU, NPUMEHEHDI
rmbKkme pyKaBa BbICOKOro AaBneHmna cobCcTtBeHHOM pa3paboTKn, CTONKME K
BO3ENCTBUIO NIIODObIX arpeccuBHbIX (GaKTOPOB OKpPYXKatloWEen cpeabl, B
TOM 4yucne u ¢ cobnogeHnem TpeboBaHMM NO OrHEHENPOHULAEMOCTHU

C Le/bto obecne4yeHusn
NPOTMBOMNOXaPHbIX
XaPaKTEPUCTUK, 3aaHHbIX

CUCTEMHbIMU TPebOoBaAHUAMMU, U
B obecneyeHue NPOCTOTbI
MOHTaXa notpeboBanacb
pa3paboTtka  eguHoro  y3na
TpybonpoBoaOB.

nna obecneyeHuns
repMeTUYHOCTU  NOAKNOYEHUS
TpybonpoBOoAOB MeXaHMU3aLUU
ABuratena K rmapoumnamHapam
CMPOEKTUPOBaHa
VHUPUNLMPOBAHHASA
VYNJIOTHAOLW,AA NPOKAaaKa.
[epMeTUYHOCTb coeaNHEeHUN
obecneuymBaeTcA pPe3NHOBbLIMU
BKN1a4bllLaMM,
M3roTaB/IMBaemMbiMM  METO0M
dopmoBaHMA HeENocpeaCcTBEHHO
Ha NaacTUHe.

npu temnepatype 1100
"C B TeyeHune 15 MUHyT.

PyKaBa PACCYUTAHDI
ana  nNpUMeHeHunAa B
MarmncTpanax C

paboymm  paBneHnem
no 280 atmocdep.




Ona cBegeHMAa K MUHUMYMY KosebaHmA  TemnepaTypbl
noaBOAMMOrO OT ABUraTensa ropayero Bo3ayxa, MMHMMU3AUUN OTOAUU
Tenna, Heobxogumoro panA oborpeBa, WM WUCKAOYEHMA Harpesa
OKpY*KatoLlenm OOCTaHOBKM ABUratena npeaycMoTPeHO MNOKpbITUe
TpybonpoBoaOB BO34YLLUHOM CUCTEMbI CMNELMANIbHON TENIOU30NALUEN.

TpybonpoBoabl 0TOOPa rops4ero Bo3ayxa 3KCNayaTUpytoTca B C/IOKHbIX
ycnosuax npu Ttemnepatypax Ao 560°C u pasneHnn po 2,6Mlla, B
obecneyeHnn TpebyemblX XaPaAKTEPUCTUK MNPUMEHEH KAPOMPOYHbIN
CnNaB C BbICOKOM AHTUKOPPO3UMOHHOWU ycTtonumsocTbto XH75MBETIHO.
OcBOEHO  WU3roToB/aeHMe  TPybonpoBOoAOB C  MCMNONb30BaHUEM
LWITaMNOBAHHbIX  nonynatpybkos wn3 cnnasa XH75MBTHO ¢

nocneaylouwen cBapkonm mexay cobom B TpybonpoBOAbl CAOXKHOMU
KOHbUrypauuu.

HeobxoaMMOCTb KOMNEHCUPOBAHUA
TemnepaTypHbIX nedopmaumm
TpybonpoBoaos oTbopa ropa4vyero
BO34yxa, 0OyCNOBNEHHOE HarpesoOM MNpu
ero nogadvye, nortpeboBana paspaboTaTb
KOMMEeHCaToOPbl IMHEUHbIX NepemMeLLeHNN.



[Mpwn NPOEeKTUPOBaAHNN

BHELLUHUX KOMMYHUKaLUNI
yuyTeHbl cbop U  XpaHeHue
yTeyek 3KCNyaTaLUMOHHbIX

KUOKOCTEWN, C/IMBAEMbIX U3
arperatoB CMJIOBOM YCTaHOBKMU,

ans CHUXEHUS YPOBH#A
3arpsA3HEeHunn OKpY*KatoLlen
cpeabl, a  TaKXKe  MOoucCK
HEeMUCNpPaBHOCTEMN,

PeaNIN30BaHHbIE C MNOMOLLbIO
3KO/10rMYecKoro 6ayKa co
CMOTPOBbIMU OKHaAMM.

3KCI'II'IyaTaLI,MOHHaH MU MOHTAXHAA
TEXHONOINMMYHOCTb obecneyeHsl
nytem mMCNo1b3oBaHNA B COCTaBE

BHELHUX KOMMYHUKaLUMA
NPY*KMHHbIX KAUnc,
obecneymBatoLLnX

NIerKOCbEeMHOCTb KIyTOB

3NEeKTPONPOBOAKN C ABUTraTeNA.



[poeKTnpoBaHMe Cc MNPUMEHEeHWEem cneumanm3mMpoBaHHOro
nporpaMmmHoro obecrnedyeHnsa AN aBTOMAaTUYECKOro  pacyeTa
HaJEeKHOCTU XKIyToBOM OOBA3KM C BO3MOMHOCTbIO MOAE/IMPOBaAHUA
3NEKTPOMArHMTHOM OO6CTaHOBKM B COCTaBe /ABUratens Mno3BOAMO
NOCTMYb Tpebyemble noKasaTenn HaaexKHOCTU, 0TKa3ob6e30nacHOCTU U
3N1EKTPOMArHUTHOM  COBMECTUMOCTU. BbINO/NIHEHbI  MPOYHOCTHbIE
pacyeTbl TPy6oNpoBOA0B, apMaTypbl U SNEMEHTOB KpenaeHus
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HESABUCUMOCTD OT
JAPYBEMHLIX NOCTABUWHKOB

BHeWwHMe KOMMYHUKALUMM pa3paboTaHbl C y4EeTOM NPUMEHEHMUA
COBPEMEHHbLIX MATEPMANOB WU  KOMMJIEKTYIOWMNX  UCKIHOYNUTENBHO
OTeYeCcTBEHHOro  MNPOM3BOACTBA. 3aBUCMMOCTb  OT  MHOCTPAHHbIX
NOCTaBLNKOB B YC/NOBMAX AEUCTBUA QAHTUPOCCUUCKUX CaHKUMM U B
PaMKax Nporpamm MMNOpPTO3aMeLLEHUA UCKTHOYEHA.

-




KomnanekcHbi noaxo4, K MNPOEKTUPOBAHUIO  BHELUHMUX
KOMMYHUKaLni obecneunn BO3MOXHOCTb NOCTaBKMU
KOMNAeKTyrownx ana céopkmn asuratenen M-8 B KpanHe cxKaTtble
cpoKn. CBoeBpemeHHOe KOMIM/IEKTOBAaHUE OnNbiTHbIX 06pa3uos
asuratena MA-8 B ycnoBuax AeNCTBUA AHTUPOCCUUCKUX CAHKLUUU
NO3BO/IM/IO MNPOBECTU nNepBUYHbIE OTPabOTKM U UUKN NeTHbIX
UCcNbiTaHUIM Ha netaowen naboparopuu UN-76.

KOHCTPYKTUBHbIE peleHUA U TEeXHO/NOrmu, OCBOEHHble B
npouecce paspaboTkM BHEWHUX KOMMYHuUKauun asuratena [A-8,
MOXHO TMNPUMEHUTb MNpPU MNPOEKTUPOBAHMM HOBbLIX 06pasuOoB
ra3sotypbuHHbIX ABUratenem, a TaKXe B npouecce ONTUMM3aALUMU
CepUUHO BbiNyCKaemon aBUALMOHHON N HA3EMHOMWN TEXHUKMU C Leblo
yBennyeHna apPeKTMBHOCTN e€ UCNO0b30BaHUA.

B Hacrosawee BpemAa Beaytca paboTbl No paclIMpPEHUIo
BO3MOXHOCTEN MNPUMEHEHUA BHEWHUX KommyHukauun [M10-8, B
YAaCTHOCTN - BHeAPEeHUA B KOHCTPYKUMUIO ABuratena Ana camonerta
«be-2004C» u Taxenoro septoneta Mu-26.



