Co3nanue 00pToBOi HHPOPMALIMOHHOI CHCTEMBI
JJI JIMHEHM KU POCCUMCKUX CAMOJIETOB

1. O6mas nudgopmanus

AO «AmaaBromaTtuka» uM. B.B. TapacoBa» Obul0 OCHOBaHO Ha KypCKOM
3emiie B 1959 rony kxak mpennpusitue mo pazpaboTke U MPOU3BOACTBY OOPTOBOTO
PaZAMO’IEKTPOHHOTO  oOopynoBanus. IlepBble wu3menus — TOPUMUTUBHBIE
TEPMOCTATBI PETYJIATOPA TEMIIEPATypbl BO3yXa KaOMHBI NMUJI0TA, pa3paboTUNKaMU
KOTOPBIX SBJISUIOCH PameHckoe MpruOopOoCTpOUTENIbHOE KOHCTPYKTOPCKOE OI0PO.

Coycts necarunerus (5 HosOps 2022 roga OOmiecTBy ucmonHsercs 63
roga) AO «ABuaaBromatuka» uM. B.B. TapacoBa» HIMpOKO H3BECTHO, Kak
OpeanpusITUE, IEATEIBHOCTh KOTOPOrO HANpsIMyIO CBsi3aHa C pPa3pabOTKOW u
IPOU3BOJCTBOM POCCUNMCKON aBUOHMKH: CHUCTEM YIPABIICHUS OpYyKHeM (OOeBble
camosietel Ty, Mul', Cy; Bepronersl Tuma Ka, Mwu), uHTepdeiicHbIX OJIOKOB,
CUCTEM  pErucTpaluyd MOJeTHOW MuH(pOpMalMi, OpPraHoB  OINEPATHUBHOTO
yIpaBICHUS ISl POCCUMCKUX JIETaTEIbHBIX allapaToB, OPOHETAHKOBOM TEXHUKH.
[IpeanpuaTre Takke BBITYCKAET NPONYKLUUIO TPAXKIAHCKOTO HA3HAYECHUS,
AIIEKTPOIPUBOABI TUISL TOIUIMBHO-3HEPT€TUYECKOIO KOMILJIEKCca U
HEe(PTEXUMUYECKON OTpaciu, NpUOOPbl MPOMBILIICHHOW aBTOMATHKH, TOBapbl
HapOJHOTO NOTPEOJICHHUS.

3a mocyeiHue rojibl MPEANPUATHE YCIIEIIHO OCBAaUBAET HOBYIO HUIIY PBIHKA
aBUACTPOCHHUSI — BEPTOJIETOCTPOEHUE, a TAKKE HAXOAUTCS B NOMCKE MHKEHEPHBIX
pemieHnit B 00JacTH MCKYCCTBEHHOIO MHTEJIEKTa, YTO OCOOEHHO BaXKHO MJIs
WCIIOJIb30BaHUsI OECNMJIOTHBIX JIETATEJIbHBIX AannaparoB JUIsl  BBINOJIHEHUS
pa3NuYHBIX 3aJa4 BOCHHOro HazHadeHWs. CTpyKTypa akIMOHEPHOro OOIIeCTBa
MO3BOJIIET B paMKax OJIHOTO NPEANpUATHS OOBEIUHUTH TPYJ KOHCTPYKTOPOB,
IPOM3BOJCTBEHHUKOB M YYEHBIX M OOECHEYHTh BBHINOJHEHHE MOJIHOIO LHMKIIA
paboT: OT NPOEKTUPOBAHUSA 1O CEPUMHOrO MPOM3BOJACTBA U MOCIENPOAAXKHOTO
00CITy’KMBaHUS aBUALIMOHHON TEXHUKH.

Cerognsa B AO «ABnaaBromaruka» uM. B.B. TapacoBa» tpyndarcs 2 249
yenosek. [lpennpusitue pa3BUBaeTcs, HE UMEET 3aJ0DKEHHOCTEW Tmepen
Oro[KeTaMM  BCEX YPOBHEHM, AaKTHUBHO pelIaeT 3aJayd [0  BBIMOJIHEHUIO
rOCyJapCTBEHHOIO0 OOOPOHHOTO 3aKasa, peanu3ys psii MPOEKTOB MO CO3JaHHI0
HOBOT'O TIOKOJICHUSI aBUAIMOHHOW TEXHUKHU [JIsi BOEHHO-KOCMHYECKHX BOMCK
Poccun, A0CTOMHO CTPOUT CBOIO pabOTy B HHTEpecax HalMOHAJIbHON

0€30MacHOCTH CTPaHBbI.



HakormuieHHbI# onbIT pa3pab0TKU U3/I€TUil BOEHHOTO Ha3HAUYEHUS TTO3BOJISET
NPEANPUATHIO YCIEITHO MPUMEHSITh €ro MpU pa3paboTKe W3AEIUN TPaXJaaHCKOU
aBUallUU

Lenpto yuacTusi B JAaHHOM KOHKypce ObLTa pa3paboTka He YCTYMAaOIIEro Mo

XapaKTepUCTUKaM MMIIOPTHBIM cucTeMam POCCUICKON boprosou
uHpopmarmonHor cucrembl (mamee — BHUC) nus caMon€roB TpaskJaHCKOU
aBHUAIUU.

B pesynbraTe BBIMTPAHHOTO KOHKypCa HPHUHATO pELIEHHE, O pa3paboTke
HOBOW apXUTEKTYphl CUCTEMBI B YCIOBUSIX PaJUKAIbHO MepepaboTaHHOTO Habopa
O6opTOBOrO 000PYI0BaHUS (110 CPABHEHUU C MPOTOTUIIOM) C YYETOM HAKOIUIEHHOTO
ONbITA B CMEXKHBIX MPOEKTAX C YYETOM TpaJuLUid COOCTBEHHOH UIKOJIBI
npoektupoBanusd. Haunbonee ynaunble 3apyOekKHble KOHIENIMU M TEXHUYECKHE
pelIeHus nepepadaTbIBalOTCS U BHEAPSAIOTCS B IPOEKT MO0 MEPE HEOOXOAUMOCTH.

Benymum uHXeHEpOM 1O TPOEKTy ObUl Ha3HauyeH 3UMUH EBreHmii
CepreeBuu

IIpu npoektupoBannn DBUC  yiydiieHsl  OCHOBOINOJArarOIIUE €€
XapPAaKTEPUCTHUKHU 10 OTHOIICHUIO K MMIIOPTHBIM aHAJIOraM, TaKue Kak, YeJI0BEKO-
MAaIIMHHBIN UHTEep(EIC, S3prOHOMHKA, YPOBEHb JI€TaNU3alMil 00paOOTKHU JTaHHBIX.
BHUC mno cBoeld Cyrm — TPOEKTHO-KOMIIOHyE€Mass CHCTEMA, KOTOpas
KOHGUTYpHUpYyeTCsT o0cmykuBaromuM Bo3ayiiHoe cyaHo (BC) mepconamom B

IIPpOLECCCC €€ OKCILTyaTalliu.



2. Hasznauyenue cucrembl BUC

BUC oOecneunBaeT 1EHTpaM30BaHHBIM 4Y€IOBEKO-MAlIMHHBINA HHTEpderic
MEXIy CHCTEeMaMH caMmojieTa U  OOCIY)XHMBAIOIIMM [EPCOHAJIOM MyTeM
yHU(UKAIIUUT U COBMECTUMOCTH (YHKIUNA CAaMOJIETHBIX CUCTEM O TECTUPOBAHUIO
U 00CIIy>)KMBaHUIO TIOJI MHTEpAaKTUBHBIM yrnpaBienuem bUC. Takas TexHomorus
3HAQUUTEIBHO CHIJKAET, & JUII MHOTHUX CHCTEM M MOJHOCTBIO HCKIKOYAET
HEOOXOJMMOCTh HCIOJIB30BAaHUS ISl OOCITY>KMBaHUSA CaMoJieTa KOHTPOJIbHO-
IIPOBEPOYHOr0 O0OPYAOBaHUS, YTO OOECIEYMBAET KAYECTBEHHO HOBBIM YPOBEHBb
opraHuszaiuu TexHuaeckoro oociyxubanus (TO), MOBBIIIACT SKCILTYaTAIIMOHHYIO
TOTOBHOCTH M YJICHIEBIISIET CTOMMOCTB KU3HEHHOTO 1nkia BC.

YenoBeko-MamMHHbIN ~ uHTepdeiic  mexay  nepcoHarom u  BUC
onpeznensercs: npoTokosoM B3aumonenctBusi bUC ¢ MOHO(YHKIMOHAIBHBIM
uHaukaropom  (M®U), mnporpaMMHBIMH  TPUIOKCHUSIMH  MOPTATUBHBIM
tepmuHasiom (PMAT), osnekrponnsiM rmiaHmeToM (OI1), a ans  yHKIUM
OooproBoro  TexHudeckoro oOciyxuBanus (BCTO)  denoBekO-MalIMHHBIMN
uHTep(deric AOMOIHAETCS NHTEPAKTUBHBIMU CTPaHUIIAMH.

BUC B3auMonencTByeT C KIMEHTCKMMH CAaMOJIETHBIMH CHUCTEMAMH 10
kaHamam ARINC 664, ARINC 429, u ¢ HazeMHBIMH yCTPOMCTBaMHU IO KaHajaM
ARINC646 u o xanaiy USB2.0/3.0.

Cxema B3aumopeiictBuss BUC c komiuiekcom OOpTOBOro 000pYyIOBaHMS
(KBO) wu mnepconasioM, TpencCTaBlieHHAas HAa PHUCYHKE 2, OCHOBBIBAETCS Ha
cTtaHzaprax nocrtpoeHuss cucrteMnl ceteBoro cepepa ARINC763, ARINC763A,
ARINC REPORT 821 ¢ BO3MOXHOCTBIO pa3ACii€HUs Ha 3allUMIICHHYI) U
HE3aLUIICHHYIO 30HBI.

CormacHo JaHHOW cXxeMme, 4acTh (YHKIMH BbIBEIEHA M3 KOMILIEKCa
ABUOHMKM B  OTHEIbHYIO TIIOACETh C HU3KMM YyPOBHEM BIMSHUA Ha

(YHKIHOHUPOBAHUS CUCTEM CaMOJIETa.
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Pucynok 1 Cxema B3aumoseiictBus komnoneHToB BUC ¢ KBO u nepconanom.



Cucrema sBisieTcsi OOPTOBBIM CpPEJICTBOM TEXHUYECKOW JMATHOCTUKUA U
npelHa3HayeHa JiJIs MCIOJIb30BaHUS Ha TPaXJAAHCKUX CaMoJieTaX C LEJbIo
pelieHus 3a7a4d Mo BBISIBICHUIO, JIOKAJIU3allUd MECT W THUIA OTKa30B B CHCTEMax
camoJieTa, xpaHeHUss WHpopManud o0 OTKa3aX W Iepefavyd pPe3yJbTaToB Ha
CpeICTBa WHIMKAIIMH, a TAKXKE JOJDKHA OOECIeYMBATh TEXHHYCCKHN TEpCOHAT
BO3MOHOCTBIO:

— paboThl C CHCTEMOW IOCPEICTBOM 4YEIOBEKO-MAIIMHHOTO HHTEep(deiica
yepe3 MHOTO(YHKIIMOHATHLHOTO WHAMKATOpP, TOPTATHUBHBIA TEPMUHAI
JIOCTYIIA, JICKTPOHHBIN IUIAHIIET;

— MoJy4yaTh MHGOPMAIMIO O COCTOSHUU CUCTEM CaMoOJETa, O TUIE U MECTe
OTKa3a CaMOJETHBIX CHUCTEM C TIIYOMHOW JI0 KOHCTPYKTHBHO-ChEMHBIX
CAVHUIL;

— WHULUMPOBATH PACHIMPEHHBIA KOHTPOJb CAMOJIETHBIX CUCTEM;

— mony4daTh uHGpOpMaIuioo o0 KOHUrypanuu OOpTOBOTO OO0OpPYAOBaHUS
CaMOJIETHBIX CUCTEM;

— BBINOJIHATH MOHUTOPUHT COCTOSIHUSI CAMOJIETA;

— BBINOJHATH IPOCMOTP MH(MOpPMAIMU B TMOJKIIOUEHHBIX IIMHAX B PEKUME
peasibHOTO BpeMeHu Ha M®U, nopratuBHbId TepmuHai, J1I;

— BBINOJIHATH aBTOMATHYEeCKOe (OPMUPOBAHHE OTYETOB U  OTIPABKY
HazeMHbIM ciy>k0aMm nocpenctsoM ACARS;

— BbIBOJIa 0T4eTOB HAa M®U, nopratuBHbIid Tepmunai, JI1, npuHtep;

— BBINOJIHATH 3arpy3Ky MPOTPAaMMHOTO OO€CHEeUYeHUs] B BBIYUCIUTEIU
CaMOJIETHBIX CUCTEM;

— xpaHeHusi 0a3 ganHbix [IO ©W 3KCITyaTaliMOHHOW JOKyMEHTAIluU, U
obOecrieueHus JOCTyMa K 6a3am TaHHBIX;

— BBINOJIHATH  BBITPY3KY OJHEPrOHE3aBUCUMOW TMaMSITH  BBIUMCIUTENCH
CaMOJIETHBIX CUCTEM;

— TpocMaTpuBaTh 3HAYCHHUS MapaMeTPOB B IIMHAX JAaHHBIX B CHUCTEME B
pEeKHME peaibHOTrO BPEMEHHU,

— OOHOBIATH 0a3y MaHHBIX 00 OTKa3ax OOPTOBOW CHUCTEMBI TEXHUYECKOTO
00CITy>)KMBaHUS U CUCTEMbl MOHUTOPHUHTA;

— BBITPYXaTh Ha BHENIHHUE YCTPOWCTBA MaMSTU 3apETUCTPUPOBAHHBIC
napameTpbl, OTYETHI CUCTEMbl MOHUTOpPHUHTA U 0a3 nanHbix bCTO;

— IOJIy4aThb JOCTYII K BKCHHyaTaHHOHHOﬁ AOKYMCHTAIIUH



3. IlpoekTHpOBaHUE APXUTEKTYPbI CHCTEMBI.

JUis pemienust 3agad, nocraBieHHbIX nepen BUC, ¢ ydeTtom ycnoBwmii
OKCIUTyaTallil U TpeOOBaHWI TexHHuYeckoro 3amaHus, 3umuHsiM E.C. Obuia
pa3paboTaHa CTpyKTypa CUCTEMBI, BKItouatomas boprosoit cepBep aanubix (BCJI)
— OCHOBHOM HMHTEp(EHCHO-BBIYUCIAUTENbHBIN 0ok U koMmiwiekt 11O,
peaIn30BaHHOTO HA HA3€MHBIX CPEJICTBAX.

CoracHo CTpYKTYype, npeacTaBieHHoi Ha pucynke 2, BUC ycioBHO MOXHO
pa3zenuTh Ha JABE 4acTu: OOPTOBYIO — MporpaMMHO-anmnapaTHbid koMiieke BCJI ¢
dbynkuuoHanbHeiM 11O,  yCTaHOBIIGHHBIM  BBIYUCIMTENBHBIE  MOAYJIM U
cuenuanbHoe [10, ycranaBiaumBacMoe B mopratuBHbI TepmuHan (PMAT),
anekTpoHHbIN mianmet (DI1), u ocHoBHOM Tepmunai. 3arpyska [10 BCJI ¢ flash-
Hocutens B Moy BUM-3U-3M ocymectisercst mpu momoru [10 PMAT.

B xommiekre nocraBku bCJl n3 cucrtemMsl BC BXOaAT MOHTaKHBIE YacCTH
(KMY). OcHactka ¥ UHCTPYMEHT aJii MOHTaxa u oTpabotku BUC B xomruiekT
IIOCTaBKU HE BXOJUT, HO MOXET OBITh IPETOCTABIEH BO BPEMEHHOE MOJIb30BaHUE
Ha Tare JICTHbIX UCIIBITAHUH JIJI1 MOHTaa OIBITHBIX 00Pa3IIoB.

3.1 boprogoii cepep aanubix (BC)

Ha ocHoBanuu tpeboBanuii TexHnuueckoro 3aganus o peanusauuu bC/I no
craggapty ARINC600, 3umuneiv E.C, Oblma opraHm3oBaHa CXEMHO-
KOHCTPYKTOpPCKasi MpopadOTKa apXUTEKTYphl, COTJIAaCHO KOTOpPOW ObUIO IPUHATO
pemenue peanusobbiBaTh BCJl B koHCTpyKTHBE 3MCU.

C yueroM (yHKUMOHANBHBIX TPEOOBAaHUM, THUIIOB W KOJMYECTBA KAHAJIOB
uHTepdeiicoB 11 oomeHa ¢ KBO u HazeMHbIMH cpencTBamMH ObLT BBIOpaH
coenunutens ARINC600 Bumopasmepa 2 ¢ KOHTAKTHBIMH TPYIIAMH OOIIETO
Ha3HAYEHUs, CWJIOBBIMU KOHTAaKTaMH JUIsl 1IENel MUTaHUsl U KBaJpaKCUaJIbHBIMU
CyOKOHHEKTOpPaMH JIsl BLICOKOCKOPOCTHBIX MHTEP(EICOB.

B nporiecce aHanm3a mUpOKOl HOMEHKIIATYPbl BBIUACIUTENBHBIX MOJYJIEH,
BBIITYCKAEMbIX OTEUECTBEHHBIMU U 3apyOCKHBIMU MPOU3BOIUTEISIMU 3UMHUHBIM
E.C. Obu10 IpUHATO pelIeHUE UCTIOIb30BaHUE ChbEMHBIX MOAYJIEH, peain30BaHHbIX
no MexayHapogHoMmy crannapty VITA46. DOtor crammapt obecreynBaer
ONTUMAJIBHBIA pa3Mep, MEXaHWYECKYH) ITPOYHOCTh MOJIYJIEH, YHHBEPCAIbHBIN
COCIMHUTENb TMOJ JIOOble TUIBI HHTEpHENHCOB, a TakXKe MNOJAeP>KUBACTCS
OTE€YECTBEHHBIMHU Pa3pabOTUYMKAMK MOJYJIEH.

B kadecTBe 0OcHOBHOTO BHYTpHOI04YHOTrO MHTEpdeiica Obl1 BoIOpan Ethernet

10/100 Mobut/c, Mo mNpUYMHE €ro JAOCTaTOYHOM MPOIMYCKHON CHOCOOHOCTH,



a TaKXke TMOJJCPKKE MPOU3BOAUTEIIMU

XOpOLIEeH IMOMEXO3alUIIEHHOCTH,
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Pucynok 2 Ctpykrypa cuctembl BUC



OmnpeneneHre OCHOBHOTO BBIYMCIMTENS — KJIKOYEBOM MOMEHT pa3paboTKu
cucrembl. 3uMuH E.C. npoaHanu3upoBal UMEIIIMECS HA PBIHKE BBIYUCIUTEIbHBIE
CUCTEMbl  Pa3JIMYHBIX  M3TOTOBUTENEH,  YYUTHIBAsI  MPOU3BOAUTEIBHOCTD,
KOHCTPYKTUBHOE UCIIOJIHEHUE U MOJJEPKUBAEMYIO ONEPAITMOHHYIO CUCTEMY.

B kauecTBEe OCHOBHOIO BBIUMCIHTENS ObUI MpUMeHEH Moayils BUM-3U-
3M2, mpoumspoactea CO3 wum. Cepro OpKOHMKHI3E, TMOCTPOSHHBIA Ha
BBICOKOIIPOU3BOAUTENBHOM Mpolieccope yactoroi 1 I'TTl, obGecrieueHHbll AByMs
I'b O3V, a Takxe uMerouii HeoOXOAMMBIE IS KHCTI0JIb30BaHKS HHTEP(EHCHI.

HemanoBakHbIM JOBOJOM B MOJB3Y BhIOOPA UMEHHO ATOTO BBIYMCIUTENS
cTaja TMOJJEPKKAa OTEUECTBEHHOM  OMNEpallMOHHOW cucTeMbl  «CTpHUKCY,
cepTUPUIIMPOBAHHOMN IS UCTIOIB30BaHUs Ha rpaxkaanckux BC.

Monayns BUM-3U-3M2 Bemonnen B dopm-dakrope 3U mo cranmapry
VITA 46; Moaysib OCHAIIEH CJIOTOM PACIIUPEHHUS ISl YCTaHOBKUA Me3oHHMHAa XMC
no ctangapty VITA 42

B crnoter pacmmpenus asyx w3 moxayieir BHM-3U-3M2 ycraHOBIEHBI
Me30HuHHBIE Moayiaun MAUM-XMC-3, obecrneunBaromue OOMEH IO KaHajaM
ARINC 429.

B cnot pacmupenust Tpetbero moayisi BUM-3U-3M2 ycTaHoBIeH MOIYIb
SSD-XMC, mpeactaBisironuii  coOOW TBEPAOTEIBHBIA HAKOMUTENh JaHHBIX,
o0ecreynBarIni HE0OX0IMMbII 00bEM SHEPIOHE3aBUCUMOM NaMATH JIJIs1 pabOThI
CUCTEMBL.

Tpu Beuucnurens B BbCJl coelvHEHBI B apXHUTEKTypy TUINA «3Be31a»
nocpenctsom  monynst  «Kommyrtatop  Ethernety  BCJI, paspaborannoro
AO «ABuaaBromaruka uMm. B.B. TapacoBa» B dopm-¢pakrope 3U no cranmapTy
VITA 46.

Mopayne npouzBoguT kommytaruio 15 kanamoB Ethernet 10/100BASE-
T/TX (10/100 Mo6ut/c) mo cranmapty IEEE802.3. Ilpu »stom 3 kanama
UCTIOJIB3YIOTCSL  BHYTpU  OJioka 1T MEXMOIYJIBHOTO  B3aWMOJCHCTBUS
MPOLIECCOPHBIX MOJTyJIEH,
| xanan npenHa3Ha4yeH JIg BBIBOJIA MIEPEIHIOO MaHENb, 11 KaHaloB — Jid BBIBOJIA
Ha BHemHU coeanHuTens ARINC600.

Monynbs mocTpoeH Ha 0a3e MHUKPOCXEM YIPaBISEMBIX KOMMYTaTOPOB, YTO
MO3BOJISIET KOHTPOJUPOBATh B3aMMOJICUCTBHE MEXKIYy COOOW OTKPBITOTO U
3aKpPBITOrO IOMEHOB.

Onekrponutanue bCJl obecnieunBaeTcsi ¢ MOMOIIBIO CIEIUATU3UPOBAHHOTO

MoayJs uTaHus, pazpadoranHoro AO «ABuaaBromatuka uM. B.B. Tapacosay.



Monyne npou3BOAUT (QUIBTPALMIO BXOAHOIO NuTaHus 28 B, 3amury ot
BbIOPOCOB HaIPsKEHUs, 00ECIIeunBaeT NUTaHUEe MOAYJeH Ooka o muHaMm 12 B u
3,3 B.

Monyns Moxer obecreunBaTh Onmok BbCJ] mutanwmem oT mo0oro AByxX
HE3aBHCHUMBIX HCTOUYHUKOB NMUTaHus 28 B, KaHaIbl MOIKIIOYEHBI Yepe3 pa3IudHbIC
KOHTaKkThl coenuHutenss A600 u pa3Bsi3aHbl MOCJIENOBATEIBHO BKIOYEHHBIMU
JTUOJIaMHU.

Monyne coxpanser paborocnocoOHocTh Onoka BCJl BO Bcex pexumax
HOPMAJbHOM WM YaCTUYHOW pabOThl CHCTEMBI AJIEKTPOCHAOKEHHS COTJIACHO
['OCT P 54073-2017 nnst o0opyaoBaHus, TUTAEMOTO OT BBIIPSIMUTENEH.

Monayne  obecrieunBaeT  paboTocmocoOHocTh  Omoka  BCJI  mpum
OJTHOBPEMEHHOM IpOBajie HaNpsHKEHUS MUTaHUS B JIBYX KaHajlax 3JEKTPOINUTaHUS
Ha BpeMs 10 U paBHOMY 200 MC. ITyTeM UCIOJIb30BaHUS SHEPTUU, HAKOIJICHHON B
pe3epBHBIX HOHUCTOPAX.

Monyns kommyTauuu, paspadotanHbsli AO «ABuaaBTomaTtnka uMm. B.B.
TapacoBa» npezacrasisieT co0O KOMMYTAallMOHHYIO IJIaTy M IpeIHa3HayeH s
o0ecrieueHUsT  B3aUMOJCHCTBUSL ~ OCTalbHBIX  MOAYJIEHM  Mexay  coOoH,
pacnpeneneHus MHUH NUTaHWs, KOHCTPYKTUBHOTO KpereXa YCTaHOBKH, BBIBOJA
CUTHAJIOB Ha BHEIIHHUE COCTMHUTENN OJIOKa

Monyns oOecneunBaer peanuzanuio uHTepderico USB2.0 u USB3.0
(mo 2 mT), B3auUMOJIEHCTBUE 110 KOTOPHIM MPOU3BOAUTCS MPOLECCOPHBIM MOIYJIEM

omoka BCJI mocpeactom untepdeiica PCle.
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3.2 Cepsucnoe I1O BUC

IO nopTaTNBHOIO TEPMHUHAJIA NPETHAZHAYEHO IJIfA:

— ynopaBieHUs (QYHKIUSIMU MOHUTOpHMHra camoieTHeix cucreM, bCTO,

3arpy3umkKa JaHHbIX, ITOJIYYCHHUS HHXXCHCPHBIX NJaHHBIX,

— MPEeJOCTaBIICHUS ONIEPATUBHONU OOPTOBOM, TEXHUYECKOM MHPOPMALIUU ISt

MEPCOHAIIA;
— o0ecrnieueHHs BU3yaIH3allid OTYETOB 00 OTKa3ax;
— Biaumozeiictus ¢ bCJI uepe3 mpoBoIHOE U OECITPOBOAHOE COCTUHECHHUE;

— MPOCMOTpa AOKYMEHTOB U3 JIEKTPOHHOU OMOIHOTEKH

Wuwme od nber uincroll Currenl dule nd r'-

MAIN MERL

Awamcs STA TS IE Us=r nciwity Log

GROUND reporls R LAST PREVIOUS: Legs repor s

[INFIRRATIIN reports 1] . Marrraft system maintenonre

Fanfenonce repmis

SYSTIMS mens 0 AACF dule

M5 mosageaent

I Katdhwnhion nrea I

' [lear eofificohon aren

mo JICKTPOHHOI'0 IIJTAHIIETA MPECIHASHAYCHO AJIA:

— TPeIOCTaBIICHUS ONEPATUBHON OOPTOBOM, TEXHHUECKON MH(MOpMALIUN IS

IMHJIOTAa, IICpCOHAJIA,
— o0ecrneueHus BU3YyaJIN3allUN OTYCTOB 00 OTKa3ax,

— B3auMmozeicTeue ¢ bCJ[ uepe3 mpoBogHOE M OECITPOBOIHOE COSTUHEHNE;

MMpOCMOTpPa JOKYMCHTOB H3 BHCKTpOHHOﬁ OMOIMOTEKN
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4>/ SU95  RA-89112 MAIN MENU ENG /7,

SRR A ‘ .’ Documentation ‘ ! \E‘
reports

.
' GROUND reports ‘ SYSTEMS menu ‘ CSM management

. | CONFIGURATION .
: reports

User activity log ‘ ‘ Calculator ‘

LAST PREVIOUS ‘

“ ‘ legs reports

Notification area 4

IO pexakTopa HHTEPAKTHUBHBIX CTPAHMIL MIPEIHA3ZHAYEHO JJIS:
— CO3JaHUSI M PEAAKTUPOBAHUS HMHTEPAKTUBHBIX CTPAHMUI], PEATUIYIOIIUX
tectupoBanue KC, nis unaterpanuu B 6azy ganasix bUC

(5! Pegarop UT - O x

®n0n Onepaodyuu Hocmpodku [npuhKu

BERERGEAE EEAY

Cnucok wozaf (holcmba woza

-]
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1O kondurypupoBanusi b1 BCTO npennaznaveno ais:

ynpasienus koHpuryparueit b/l BCJl B uactu bCTO;

BBOJIA,

O6opToBoi nHpOpMaIHH;

pPENaKTUPOBAHUS AJITOPUTMOB 00pabOTKM W TEeHEpUPOBAHUS

CO3JaHHs BbIXOJHBIX KOH(i)I/IpraIIHOHHBIX q)aﬁJIOB HJIs1 YCTAHOBKH Ha

oopT;

nmmopta/sxcriopta bJ[ B BCJ]

o MO kondmrypuposanma B ECTO

Mnaexan

OTKpPbITE
KOHDUrypaLyo

Om4eTel BCTO

Co3naTb MycTyo
KOHDUrypaLpo

CoXpaHiTe
H3MEHEHMWA

OcHoBHEIe ABACTEMA

Baza panHeix BCJ

¥npasnexue QocTynom

CoXpaHTe
M3MEHEHWA KaK ...

Kateropuw B
Onucanua BCTO

W

W

Mapamerpel ARINC 429
Mapamerper ARINC 664 | 646
Coctae gaHHbn KC

Cocrae gaHHbnx KC (no KCE)
Mapamerpel auHnit ceasu KC
[MapameTpel AMHN NUTaHKUA
Kputepum ucnpasioctu KCE
MapameTpei TecTos

Mapametpel HencnpasHocTed
TMapameTpel 0TKaz08

CocTae oTkasos

Crmcok yeegomnenni ob oTkasax
MapameTpel KaBUHHBI 3dHEKTOR
Mapamerpel CAS-cooBileHwi
Ceegenna o MO KC

Otuerel BCTO

COCTOAHWE BBMOHIKK
Mpoueaype TO
Kongmrypauua BC
OTkazel

Ceegerna o MO

MypHaN AeiCTEMWIA Nonb3oBaTenA

WMnopT onkcadka KC

Cnpaska

= O X
ad
CpaBHuTL Y¥TBEPAWTD HacTpoiiku
KOHDMrypaLmn KOH(UrypaLyo

JononHuTEnsHEIE CPEACTES NapameTpel
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IO kondurypupoBanusi b1l ACMS npexnasHadeHo 1Jis:

— ynpasnenus: konpurypanueit b/ bCJ] B wactu ACMS;

— CO3MIaHUS BBIXOJIHBIX KOH(UTYPAITMOHHBIX (alIOB IJIsi yCTAHOBKM Ha
oopT;

— BBOJA, pEAAKTUPOBAHUS alrOPUTMOB O0OpabOTKM U TE€HEPUPOBAHUS
0opTOBOIl MHpOpMaIH

nasHas PenakTopbl Cnpaeka
OTKPEITE OnMcaHue YyeTHbIE 3amMci Bbixoa
KOHDMM YPaLuo KOHMIYPaLIK
Basa: test.aacf OCHOBHbIE AEACTEMA
, TpocMoTp onucaHna KeHpUrypauum - O X

Tin BC Bcy |
MpumedaHre (orMcaHne) |onmcaHu1e |
Bepcwa 01.00

AaTa cosaanua 22.03.2021 :

CoXpaHuTb Beixon
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4. Onucanuve npuHOuna padorsl cuctreMbl BUC

BUC Brimonuser GpyHKIUU:

MOHHMTOpPHHTA caMOJIeTHBIX cucteM (ACMS);

OOPTOBOIM CHCTEMBI TEXHHUECKOTO OO0CTYKUBAHMUS

3arpy3unka gaHHbix (DLD);

MOJTyYeHUs] MHKEHEPHBIX TaHHBIX (NVM);

OpanaMayapa;

xpaHeHus 0a3 pganHbix [IO ©  SKCIUIyaTallMOHHOM JTOKYMEHTAallUU
caMoJIETa,

yhpaBiieHus] KOHGUTypaluen camoiera 1 O0OpTOBOTO cepBepa JaHHBIX;
MOIICPKKU YEIIOBEKO-MAIIMHHOTO WHTEpderica;

00paboTKy 3amucaHHOM HHPOpMaIUU

CormacHo pazpaboranHoit 3umubHbiM E.C. (QyHKIMOHaIBHON cXxeme,

(pucynok 3), pyakiuun BUC pacnipeaenstorcs MKy BBIYHUCIUTEISIMI COTJIACHO

NOJKIIOYEHHOW K HUM nepudeprun 1 ME30HUHAMH PACUIUPEHHUSL.

Csa3b BUC ¢ KC ocymiecTsisieTcs:

Hanpsamyto 1o crannapty ARINC 429 (¢ynknuun BCTO, MonuTopuHra
CaMOJICTHBIX CHCTEM, IMOTYYCHHS HMHXCHEPHBIX JaHHBIX);

no crangapty ARINC 429 w4epe3 aBuonuky (pyukuuu BCTO,
MOHHUTOPHHTA CAMOJICTHBIX CUCTEM, TIOJTYUYCHUS HH)KCHEPHBIX JTaHHBIX );

no craHgapty ARINC 429 wuyepe3 Ilyast TO (pyHKIMS 3arpy3uuka
JAHHBIX);

no cranaapty ARINC 664 (AFDX) (¢yskmuu BCTO, MonuTOpuHTra

CaMOJICTHBIX CUCTCM, IMMOJTYUYCHUSA NMHKCHCPHBIX I[&HHBIX)

CucreMsbl caMoJIeTa:

OOHapy>KMBalOT BHYTPEHHUE HEUCIIPABHOCTH, a TAK)KE€ HEHCIPABHOCTU Ha
BXOJIaX U BBIXOJAX;

MPENYNPEXKIAOT  APYTHE€ CHUCTEMBl W OKUIAXK, MPEAOCTABISAIOT
MH(OPMAIUIO O COCTOSTHUM, YXYJIUIEHUU JaHHBIX U B HEKOTOPBIX CIIydasix
HEMOCPEICTBEHHO UHIMKALINIO B KaOUHE;

MPEIOCTABIIAIOT IUArHOCTUYECKYIO MH(POPMAIMIO0 O HEHCIPABHOCTSIX IS
TEXHUYECKOTO O0CTY>KUBaHMUS;

IPOBOJSAT BCTPOEHHBIN CAMOKOHTPOJIb;

MPENOCTaBISAIOT UHPOpPMAIMIO O KOHPUTYpalluyd, HEOOXOAUMYIO IS

TEXHUYECKOTO 00CITYyKUBaHHUS.
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Brok 6CO 3akpbiThlil AOMEH
Monyne BUM-3U-3M2 Ne 1 (US10C.466226.005-01)
--------------------- A429 (10 sx0dos. 10 ebix0dos)
$yHkuua BCTO A429 (9 ex0dos, 9 661x0308)
(OCHOBH. )
-cno, Nnn; PK (14 sxcdos) CaMoneTHble
- GpaHamayap; CUCTEMBI
- Dataloader;
= NVM. g
DyHKUMA ACMS —
OBMeH ¢ MW (ocH.) -
ABB4 ABGE4
1T (Cemo 7
Ad29
Momyns MAA-XMC-3 Ne 1 ARINC429 | ATT4 ’
(U5C.467451.004-01) 16 Bx., 10 BbIX. ¥ MpukTep . iA429
=z
[=] Boluncmtenu
< BBC
e
Mosyns BUM 3U-3M2 Ne 2 (USA[1C.466226.005-01) Agse, E° [ A864_ -
: o)
o
""" yHyuA BCTO 5 [ onow ]
(peaeps) wcu =
- gno. nrn: (WGL) 5
- 6paHamayap; £
- Dataloader; < Ad29
=Rk AB64
@yHKUMA ACMS (AB19)
........ Fi
I i
Moaynb MAA-XMC-3 Ne 2 ARINC428
(USOC.467451.004-01) 16 Bx., 10 BbIX. n\\ Wifi
i 000"
Monyne BUM-3U-3M2 No 3 (US10C.466226.005-01)
PyHKuMA BUC HC;
Mogdepika BO:
-BCTO
-ACMS;
-DLD;
_ - cro, nnm; - NVM:
: - BpaHamayap. -oamrAa OTKPLITLIA SOMeH
i
|
. [ Pore ]
i Monyns SSD-XMC Mynet MY09
| (UANC.467452.002-02) KHonka
I Hakonmrers (06bem 256 I'D) Event
i
: Monynb kommytaropa Ethernet BCJ, (MUTAIN.798163.075)
; o] Mynet NY23
| Ynpaenaembiii | =--1 | o
| KoMMyTaTop - $  Maint Mo cuur,
3 Ethernet - obpaGoTin,
i E o PasbeM aHanuaa
] | vnpaensemoin | e R ] o VHP-Lun,
] - Ethernet H
1 KoMmyTatop | h ' c BUC
B - Ethernet [----- Pasbem ;
| - Ethernet H
1 Ynpasnaemblil (3wr) '
| KoMMyTaTop H -
: Ethernet R E 3neKTPOHHbI
: el i nnaxwer (30)
\ PMAT
5 (3 wr)
1 AB46
| Momynb nuTakma | 4T
! 12 B; 33 B; 3,3 BAUX
| usB 2.0
R SR MOCT USB3.0 Jo=m=-fr- 2o Fodmn s - E USEB-flash
(2 kaHana) -
i A646 USB 2.0/3.0 }
OO - ermevarmyee e
a3bem asbem
RJ-45 UsB-A COEC_) -rosue:

MepedHas naqens

|:| - annapamypa BC;

=

Pucynok 3. ®ynkiuonansHas cxema bBUC

eMHble cpeacmsa.
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4.1 3apauu, pemraemble pynxkuusivmu BUC.

3amgaun pynkuuu bCTO

— BCTO sBasercst equHbBIM [EHTPOM IS BbinojaHeHuss TO u unTepdeiicom
Mexay nHxeHepoM/TexankoM BC 1 camoneTHoi cucteMoi;

— BCTO conepxutr uHGOPMALMIO O COCTOSHUU CHCTEM, O MOCTYNHMBIIMX
OTKa3axX OT CAMOJIETHBIX CUCTEM

— BCTO BBINOJNHAET MHTEPAKTUBHOE, JUAJIOTOBOE B3aUMOJIECUCTBHE C
CUCTEMaMU CaMoJIeTa, MPU 3TOM HHTepdeiic B3auMoeicTBUsS GOopMUPYET
[ToctaBmuk cucteMbl Tpu nomMoiu cepBucHoro IO u3 kommuiekra BUC
(penaktopa HWHTEpakTUBHBIX cTpaHul), a BUC obecneunBaeTr padoTy
co3ganHoro mHTepdeiica (3amenstomero KIIA) nva M®U, mopraruBHOM
TepMUHAJIE.

— BCTO paccbutaer oOmiecaMosieTHYI0O HMHQOpPMAlUI0 B CaMOJICTHBIC
CUCTEMBI

— BCTO paccbutaer nmaHHble 71 TPAHCISUMM Ha 3€MIIIO TOCPEICTBOM
ACARS.

3agaun GyHKIIMM MOHUTOPUHTA CAMOJIETHBIX CUCTEM

— MOHUTOPHHI  COCTOSIHMSI ~ caMmoJieTa: HOpocMOTp  uHopManuu B
MOAKIIOUEHHBIX IIMHAX B PpEXKHUME peallbHOro BpemeHn Ha MOU,
MOpTaTUBHOM TepMuHaie, Il

— KOHTpOJIb COCTOSIHHE€ OOPTOBBIX CHUCTEM M OOOPYIOBaHUS, W3MEHEHUS

YCIJIOBHI MOJIeTa U paboThl 000PYAOBaHUS;
— aBTOMaTHuYecKoe (OpPMHUPOBAHUE OTYETOB, OTIPABKA HA3EMHBIM CIyX)Oam

1o OecrpoBOIHOMY KaHaiy cBsi3u nocpencrsoM WCU.
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3agaun GyHKIMH 3arpy34uKa JTaHHBIX

— 3arpy34uk JaHHbIX peanusyeT GyHkiuo 3arpy3ku [10 B KC B «moneBbIx»
YCJIOBUSIX;

— 3arpy34dKk JaHHBIX OOECIEeUMBAET KOHTPOJIb 3arpyxeHHoro IIO 1o
KOHTPOJILHBIM CyMMaM.

3agaun GyHKIHMH TOJTYYCHUS WHXXCHEPHBIX JaHHBIX

— OyHKOUS MOTy4YeHUs WHKCHEPHBIX JTaHHBIX O00ECIIEUNBACT BHITPY3KY
WH)KEHEPHBIX JIaHHBIX M3 dHeproHe3apucuMoir namsatu KC mis mepenaun
paspaborunky KC ¢ 1enpo JeTaJbHOrO W YIUIyOJEHHOrO aHaju3a
TexHuueckoro cocrtosausg KC.

3amaun GhyHKIMKA OpaHaMaydpa

— bpanaMaysp mnpeaHasHaueH g OOECHedYeHUs KOHTPOJISl JOCTyma Co
CTOPOHBI BHEIIHUX YCTPOWUCTB B 3aKPBHITYIO CETh ABHOHHMKH, a TaKXKe K

pecypcam BC/I.
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4.2 UnTepakTuBHOE TecTHpoBaHue cucteM yepe3 bCTO
Cucremoit BUC paccmarpuBaeTcst 3 Tvia BCTPOCHHOM CUCTEMBbI KOHTPOJIS
(BIT — Built In Test) cucrem 1 KOMIOHEHTOB:

— PBIT — tectupoBanue npu rnoaayde MUTaHUS;

— CBIT — nmocrosiHHOE TecTHpOBaHUE PAOOTHI CUCTEMBI;

— IBIT — unTepakTHBHOE TECTUPOBAHKE, MHULIUUPOBAHHOE nepcoHanoM TO.
IBIT sBnsercss paclIMpeHHBIM HHTEPAKTHUBHBIM TECTOM, B BBIIIOJIHEHUU

KOTOPOr0 MOKET NMpuHuUMarth yyactue nepconan TO. ITpu stom Ha 3xpane bCTO,

nocpeacteoM  M®U, PMAT TeXHUKY JOCTyHNHBI OpraHbl  yIpaBJICHUA

TCCTUPOBAHHA, BBLIBOJ IIapaMCTPOB, HHCTpYKHHﬁ, HJIJII-OCTpElHPIﬁ, IIOACKAa30K IIO
BBIITOJIHCHUIO TCCTA.

J OT14eThbl O TEeCTUpPOBaHUWN,
otyetbl BCTO, ACMS | e —— |

MNpuHTEp

Coobuyerine-
ﬂ OT4eTbl OTBET Coobujetme o
R BCTO, ACMS, = apanEcTee
PMAT MM ryetbio Coobmenne o
€CTUPOBaHUN ittt
ﬂ \'\ Coobujerine-
Texnm 3anpoc
ABUAKDMITAH M Coobumerine-
an 3anpoc

|

" | BUC
Paim OTYETDB O \,, /
Texob6cnyxuBaHm \,\ bCA /

*

».\"%\ Bﬂ B" C S/

”~
-

\

vﬂw___'\/ﬂ‘,é—t@i;.

Pucynok 4. Cxema B3aumoeiicrsust BUC.
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4.3 ba3za nanubix bCTO
Opnnum u3 ocHOBHBIX 31eMeHTOB BUC siBnsiercs 6a3a JaHHBIX, COAEpIKalas
nanueie 15 dpynkuuii BCTO u ACMS.
baza nanusix BCTO dopmupyercs us:
— (¢aiinoB onucanust KC (mabiaonoB KC) B ¢gopmare Excel, comepxamux
noyiHoe onucanue KC;
— mabnoHoB untepaktuBHbIX cTpanul] (MC) B dopmate XML, conepxaniux
cueHapuu tectupoBanus KC;

— (aiina onucanus koudurypauuu BC, congepxkaniuii cimcok KC
@aitn omucannss KC n mabmon UC 3amomnstorest moctaBmmkoM KC m

npegocTaBisitoTcst paspadorunky BCTO u pazpabotuuky camonera s COOpKHU

0a3bel ganueIx BCTO.
Llenb )
O6cnyxvBaHue B3aumopevicteue c
cucTem cucTtemMamu

- 5

B BUC Dannbl onucanns KC Daines UC

PEJp&BOTHMKM. YbHM CUCTEMEM HYXHO
WHTepaKTueHoe B3aumopencTeue

Kak . & @ . o @ |

LUaﬁnOH onvlcava MO koHpUrypupoBaHus
BCTO nK

PaapaboTyukm cuctem

8

Luaﬁnon onucanuﬂ MO koHdurypuposanms MO Pepakrop
BCTO uc

Pucynox 5 Cxema dhopmupoBanus bJI JICTO

Crpykrypa BJI BCTO
Texnonorus BUC npenycmarpuBaer ¢opmupoBanue IloctaBummkom KC
«KapTouku cucteMbl», KOTOpasi BKIIIOYAET:
daiin onucanust KC B mabnone KC;
daiin UC B Penaktope UC;
Pazpabotuux BUC dopmupyer panubie mas ACMS mno undopmaiuu B
IPOTOKOJIaX WH(OPMALIMOHHOTO B3aUMOICHCTBUS CUCTEM.
PazpaboTtunk cuctemsl peanusyeT mpoTokos B3aumoaeicteusi ¢ bCTO.

[Tpouecc coznanus b/l BCTO npexacrasien Ha pucyHke 6
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3anornHeHHbIN wabnoH KC, UC

LLa6noH n
Habop
MHCTPYMEHTOB

n

ICD Cucrem

3akasunk

Paspabotunk BUC ObbeanHeHne

haiinos

3akazumk
O6beavHeHve
baiinos n

pacnpocTpaHeH1e
marepuaros %
rno

KOHOUTYpMpOBaHUS cyyactvem paspabotinka BUC

Q
@
N
S
PaspaboTunk KC
(Mo wuc)

®ainel UC u
wabroH

onuncaHus
KC A
5 R

Brok 6CO oo

(774

MNCn 6aza
[aHHbIX

Pucynok 6 IIponecc cozpanus b1 BCTO

@aitn omucanuss KC mpenaHaszHadeH s oOeCleYEHUs UMIIOpPTa JAaHHBIX
onucanus KC B 6a3y nanupix bCTO. OH conepXuT He0OX0 My HHGOPMAIIHIO
o KC: mna3Banme, TmOPSAKOBBII HOMEpP OSK3EMIUISIpa CHUCTEMBI, CIHCOK
KOHCTPYKTUBHO-CHEMHBIX CIWHHI, WHPOpMANUsS O JHHHUSIX CBSI3H, OIMHCAHUS
TECTOB, OTKA30B U T.JI.

Jns coszmanms ucnoibzyercs ¢aitn madmona KC B dopmare MS Excel
(*.xlsx), paspabarbiBaemblii U compoBokgaeMbii  AO  «ABHAaaBTOMATHKA»

uM. B.B. Tapacosa»
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5. KuroueBnble ocodenHocTu U npenmyinectrsa BUC

OCHOBHBIMU TIpeUMYIIIeCTBaMH O0PTOBOIl nH(MOpMannoHHOU cucteMbl BUC

ABJIACTCA CIICAYIOIICC:

MIPOEKTHO-KOMIIOHYEMasi CTPYKTypa, IO3BOJISIONIAs NPUMEHUTh €€ s
Pa3JIMYHBIX BO3IYUIHBIX CYJOB I'PAKIaHCKON aBUALINY;

IPUMEHCHUE COBPEMEHHBIX TEXHUYECKUX PEUICHWM, MaTepuajioB U
TEXHOJIOTH, 00eCIIeUNBAIOIIMNA BBICOKMM TEXHUUECKUN YPOBEHb HE XYXKe
3amaJHbIX aHAJIOTOB;

pelLIEHHE 3a/1ad, HANpPaBJICHHBIX Ha MOJJEPKaHUE >KU3HEHHOrO IMKIa
BO3AYIIHOTO CYJHAa C HCIHOJb30BAHHEM CEPBUCHBIX IPOrPAMMHBIX
OPWIOKEHUH  COOCTBEHHOM  pa3pabOTKW  JJig  TMOPTATUBHBIX U
CTAI[MOHAPHBIX TEPMUHAJIOB OOCITYKUBAHUSI CAMOJIETA;

arnraparypa, peaju30oBaHHAsT B MEPCIEKTUBHOM  KOHCTPYKTUBHOM
ucnotaeann ARINC 600;

NpPUMEHEHUE KOHILEMIMH PpaboThl C  TEPEOBBIMH  TEXHOJOTUSIMU
OecripoBoHOM cBsi3u A1 napka BC B npezenax aponopra;

peanuzaius OOpTOBOrO TEXHUYECKOro oOchykuBaHus cuctem BC 1o

mexayHapoaHoMy ctangapty ARINC624.
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6. Pesyabtarsl HUOKP Ha Tekymiuii MOMEHT

Ha nacrosiee Bpems BBITIOTHEHBI CICAYIOIINE paOOTHI:

1. Pa3paboTaHa  KOHCTPYKTOpPCKasl, = TEXHOJOTMYECKas M  TEKCTOBas
JTOKYMEHTAIHSI.

N3roTtosieHsl onbITHBIE 00pa3iibl 0J0KOB (KOMIOHEHTOB) cucteMbl bBUC.
[TpoBenens! mpeaBapuTeNbHbIe (JTabopaTtopHbie) uctbiTanus bUC.

Pa3zpabotan naker cepTU(PUKAIMOHHON JOKYMEHTAIIUH.

o &

Pa3zpa®oTan u m3roroByieH creHA ['7aBHOro KOHCTpYKTOpa Uil OTpabOTKU

cucrembl BUC.

Pucynox 7. Cuctema bBUC
OcCHOBBIBasICb Ha BBIIIEMPUBEACHHON HH(POPMALIMH, MOMXHO CMEJO

YTBEPKJIaTh, YTO BCE TEXHUYECKUE TpeOOBaHUs, MpeAbsBisieMble B T3 K cucreme

BUC BbIMOIHUMEBI B paMKax JaHHOW pa3pabOTKH.
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