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En The transition from analogue to digital means of avionics led to the fact that
the implementation of the functions has passed from the circuitry in the area of
programming. This also applies to the multiplex channel of information exchange
(MCIE) or interface MilStd-1553b.

The features of the interface and relevant software task, information manage-
ment in MCIE.

The model of on-board avionics is presented as the multi-machine multi-level
system consisting of subsystems (display, control, navigation, de-icing, etc.) which
interact with each other through MCIE via the device interface, which can operate
as remote terminal, bus controller and monitor of the tire.

Applied interface functions are implemented by applied programs and device
modeling situations, for example, CM1553-1/3. This allows us to develop interface
functions and create scaled-down model of the processes of interaction between
the avionics subsystems in real time (RT). Software is a driver and library func-
tions C11C.h for C/C++ and Borland compilers, Turbo, Microsoft Visual. To illus-
trate the application of the device CM1553-1 discussed solutions to common prob-
lems in LAC-form writing messages to MCIE.

The proposed modeling system for avionics: design (modeling of the infor-
mation interaction of the subsystems in RT and debugging of the algorithms of
their functioning, including critical situations); tests (outside the operational limits
of the aircraft that cannot be tested in real conditions); detects and eliminates faults
in operational conditions. For example, writing messages on MCIE during aircraft
entire flight allows ground-based services to play an instrument the situation of the
crew on side screens or on the computer screen.

It was proposed to use the format of the messages in MCIE that allows you to
write the algorithms of the avionics subsystems in terms understandable to the
programmer and the developer /tester of the subsystems.

Modeling system is proposed to use for learning integration and programming
of integrated avionics.

Summary: the use of digital technology in avionics necessitates the training of
professionals; experience in avionics MCIE allows you to organize training in the
principles of construction, interaction and implementation of avionics components
with the use of program-controlled links; the introduction of digital technology in
avionics requires the broader and more substantial attention to the problem of
learning.
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Ua POB.FJ'ISIHYTO 0COOMBOCTI Ta aKT.y.aJ'II)Hi 3aBJIAHHS ynprniHHﬂ MMOTOKaMH 1H-
¢dopmarii y MynbTUIIIEKCHOMY KaHaii iHpopmariiiHoro oominy (MKIO).

Monens G0pTOBOr0 KOMIUIEKCY aBIOHIKM MpEACTaBlieHa SK OaraTroMallMHHA
OaraTtopiBHEBa CHCTEMa, sIKa BKJIIOYAE IMIJCUCTEMH (IHIUKAIlii, ypaBiiHHSA, HaBi-
raiii, aHTUKPUTOBa, 1H.), [0 B3a€MOJIIOTh MIX CO00I0 Yepe3 MpucTpoi inrepdei-
cy. llpuknanui ¢pynkuii MKHMO peani3yroThcsl IpUKIaIHAME IIPOrpaMaMy Ta IpHU-
ctposimu CM1553-1/3. HaBeaeHo mpuKiIaau 3aCTOCYBaHHS MPHU 3aIMUCY AITOPHT-
MiB y LAC-dopmi.

3anponoHOBaHO MOJEINIOIYY CHUCTEMa aBIOHIKM JI €TalliB MPOEKTYBaHHS,
BUIIPOOYBaHb 1 eKCIUTyaTallii, 1 opMar MOBiJOMJICHb JAJIS 3alUCy aJrOpPUTMIB B
TepMiHaX 3pO3YMUIHX SK IPOrPAMICTY, TaK 1 pO3POOHHUKY ITiICUCTEM.

Mogenioouy CUCTEMY 3alpolOHOBAHO BHUKOPUCTOBYBATH [JIsi HaBUYAHHS
KOMILUICKCYBAHHIO 1 TpOrpaMyBaHHs IHTETPAIbHIX KOMILJIEKCIB aBIOHIKH.

BBenenue

[lepexon OT aHAIOTOBBIX K ITU(PPOBBIM CPEACTBAM ABHOHUKH MPHUBET K
TOMY, 4TO peanu3anusi GyHKIUI TepeMecTuinach u3 00JacTH CXEMOTEXHUKU B
00JacTh MPOTpaMMHUPOBAHUSA. JTO KacaeTcs W MYJIbTUILNIEKCHOTO KaHajla WH-
¢dopmanronnoro oomena (MKHO) cucrtem ¢ LEHTpanbHBIM YIPABICHUEM WM
untepderica Mil-Std-1553B (cranmapt CILA) [1]. MUcnons3yeTcsi B aBUOHHUKE U
Bo Bcex Bumax BoopyxeHuil CIIA wu crpan HATO. Amnanoru: TI'OCT
26765.52-87 — CCCP; 'OCT P52070-2003 - Poccus; DefStan 00-18/2 — Bpura-
uusi; STANAG 3838 - HATO; AirStandart 50/2 — komutet ASCC [2].

[HIupokoe mnpumeneane MKHNO Mil-Std-1553B oObscHseTcs ciemyro-
IIUM: JIMHEWHAs TOIMOJIOTHS; Majiasi Macca U rabapuThl, TMHOKOCTh B MOJKIIOYE-
HUU /OTKIIFOUYEHUU YCTPOUCTB; MH(MOPMAITMOHHAS HAJE)KHOCTh (aBTOMAaTHYECKAas
nepeaaya uHGoOpMaIuy Npu 0TKa3e MO PE3EPBHOM IIMHE); AETEPMUHU3M (pado-
Ta B peaibHOM BpeMeHu /PB/); nmoaaep:kka HEMHTEIUIEKTYaJIbHbIX TEPMUHAJIOB
(aTYMKM, UCTIOTHUTEIBHBIE YCTPOWCTBA); YCTOWYMBOCTh K OTKa3aM (CTaOWiIb-
Hasg paboTa Mpu OTKa3e JIIDOOro yCTpoWcTBa Ojarojapsi aBTOMaTUYECKOU pe-
KOH(UTypalyn); TOCTYITHOCTh KOMIIOHEHTOB.

Breapste Mil-Std-1553B B aBHOHHMKY OTEYECTBEHHBIX CaMOJIETOB TIPH-
[IJIOCH B YCJIOBUSIX OTCYTCTBHS Y4eOHBIX 1MocoOuii u nadoparopwuii. Tosbko mo-
cjie HapaOOTKHU OIpeJIeICHHOIO onbiTa ucnoib3oBanuss MKHO B aBuonuke cra-
JI0 BO3MOYKHBIM TOBOPHUTH 00 OpraHU3aIMK MOATOTOBKH CIICIIHATUCTOB [3, 4].

AKTYaJILHOCTD 3a1a4U

udpoBbiec KOMIOHEHTHI aBHOHHUKH 00pabaThIBAIOT OOJIBIIHE OO0BEMBI
JAHHBIX W YOPaBSIIOT HWHGOPMAIMOHHBIMU — MOTOKamu. [l permieHus
aKTyaJIbHOW 3a/lauyd MPOTPAMHOTO YIPaBJICHUS MOTOKaMH MH(pOpManuu HEoO-
XOJIMMBI Cpe/ICTBa MH()OPMAITMOHHOTO 0OMEHa ¢ TaKMMHU CBOMCTBaMU: BBICOKAs
HAJSKHOCTh M JIOCTOBEPHOCTH Tepeaadun WHQPOpPMAIIUW; BBICOKAs MPOIyCKHAs
CIOCOOHOCTh ~ KaHajga;  BO3MOXHOCTh  OINEpPaTUBHOM  CMEHBI  3aaad



Po3zoinan 1. Indpopmaniiini cucrtemmnu

(mepenporpaMMHpOBaHue);  YHHU(PHUKALKS  KOMIIOHGHT;  Majble  Macco-
rabapuTHbIC XapaKkTepUCTUKU. Ha3BaHHBIE TpeOOBaHUSA pealU3yeT CTaHIApT
Mil-Std-1553B, B otinnuwre, nanpumep, ot tokymenta ARINC-429 [5].

Ocob0ennocTu nnTeppeiica

[Muna MKHO coctout u3 OuduiispHoil napsl IpOBOJOB C BOJHOBBIM CO-
npotusieHueM 70-85 om ¢ wactoron nMmnyabcoB 1 MI'n. Jlia coennnenus npu-
MEHAETCS UUIMHAPUYECKUA pa3bEM, MO LEHTPATIBHOMY KOHTAKTY KOTOpPOTO Ie-
penaércsa, 3aKoAMPOBAHHBIM MaHuecTepckuM KOAOM curHaid. (OKOHEYHbIE
yCcTpoiicTBa (TmepenaTunku /mpueMHHUKH) mojkmtoyatorcs kK MKHWMO mocpen-
CTBOM TpaHC(OpMATOpHOM pa3Bsi3ku (Karwiep); MO KOHIIAM HIMHBI yCTaHABJIH-
BAIOTCA COTJACYIOLIME YCTPOHCTBA (TepMHUHATOPHI). Bece 3TO yMeHbIIaeT Bius-
HUSI KOPOTKOT'O 3aMbIKaHUS M YTEUKH TOKa IO KOPIycy camoJiera [6].

[Ipomycknas cnocooHocTh MKHO — 1 M6uT/c, nonyck Ha MOrpemHOCTh
u nonroBpeMeHHbI Aperd — 0,1%; xkpaTkocpodHas CTaOUIBLHOCTh TaKTOBBIX
umItysbeoB =~ 0,01%; BeIxoAgHOE HampskeHue nepenarunka — 18-27 B.

MKHO Mil-Std-1553B coctout u3: ABYX MIUH (JIMHUH Mepenayn nHpop-
Malliy: OCHOBHOM U PE3epBHOM ); KOHTPOJUIEpA IIIMHBI, OKOHEYHBIX YCTPOMCTB;
MOHHUTOpA MHHBI (pHc. 1).

s | o

Puc. 1. Cxema MKHO crannapra Mil-Std-1553B

Ha ognom MKHMO B 110001 MOMEHT BPEMEHHU MOKET OBITh TOJILKO OJIUH
KOHTPOJIIEP, KOTOPHIN SBJISIETCS MHULIMATOPOM BCeX cooOueHui B muHe. Kon-
TpOJUIEP: ONEPUPYET KOMaHIaMH; YIIPaBIISIET Nepenadeit /mpueMoM COOOIEeHUIMA
OKOHEYHBIMU  yCTpOMCTBaMHU; 0OpabaThiBaeT 3alpoChl OT OKOHEYHBIX
YCTPOUCTB; (PUKCUPYET, BOCCTAHABIUBACT U COXPAHAET OMMOKU U UX UCTOPHUIO.
OKOHEUHbIEC YCTPOMCTBA BBIMOJHAIOT (DYHKIIMU OpTaHU3AIMU: B3aUMOICHCTBUS
IIMHBI JAHHBIX W MOAKIIOYAEMOU MOJACUCTEMBI, MOCTa MEXIY IBYMs U Ooee
MKMHO. Ha omnom MKUO moxeT ObITh 10 32 OKOHEUYHBIX YCTPOHCTB. MOHHU-
TOp KaHajia B OTJIMYHE OT OKOHEYHOTO YCTPOIMCTBA HE MOXKET MepeiaBaTh CO00-
nieHus no muHe. OH BBIMOJIHSAET MOHUTOPUHT U 3allUCh TPAHCAKIUN (UCTIOb3Y-
eTCsl IJIsl TIOCTIEAYIOIIEeT0 aHak3a) M0 IMIMHE JIAHHbBIX, 0€3 BMEIIaTeIhCTBA KOH-
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TpoJuUiepa Wiau OKoHeuHbIX ycTpoicTB. Ha omHoM MKHMO 00b14HO HCTIOIB3YETCS
He 0oJiee IByX MOHUTOPOB.

Mopaeanb 60pTOBOT0 KOMILIEKCA

BopToBoii KOMITIIEKC aBUOHUKH — 3TO MHOTOMAIIIMHHAS MHOTOYPOBHEBasI
cucrema (Ha puc. 2 IMOKa3aH OJuH ypoBeHb), rae SSI /SubSystem — moacucreMsr
(MHIMKAIMY, YIPABJICHHS, HABUTAITUU, TPOTUBOOOJICICHEHUS U T.11.), KOTOPBIC
B3aMMOJICUCTBYIOT MeEXIy coOoii mocpeactBom wuHTepderica MKUO uepes
ycTporictBa wuHTep(deiica (YU), koTopeie pabOTalOT WM Kak yIaJCHHBIA
tepmuHan - RT/ Remote Terminal/, wim xak kontposutep mwuabel — BC/ Bus
Controller/ nnu xax monutop muHsl — BM/Bus Monitor/. Otmerum, 4to peaib-
HO BMecTo [IK mMoxer ObITh mTaTHasi 60pPTOBasg CUCTEMa TEXHUUYECKOTO 00CIIy-
xuBanus (bBCTO) u/ wnu cucrema 6oproBbix u3mepennit (CbU) ans stana uc-
IBITAHUH, TO €CTh oAHa u3 SSi, Harpumep, SSM. Y 0mHOI MOACHUCTEMBI MOYKET
OBITh HECKOJIbKO YCTPOWCTB MHTepdeiica U Ha0OOPOT: HECKOJIBKO MOJICUCTEM
MOTYT OBITh MOJKIIOYEHBI K 0JJHOMY Y .

$S, | | sS.| |sss| |SS,

RT:| |RTy| |BC| |RT.| 'BM.

] 1 ]
WlwHa A

r'.l{l'l :_J_r1_"3 1E i

HuHa B

Puc. 2. Cxema 60pTOBOTO KOMITJIEKCA aBHOHUKH

OcnoBubie 3anaun uaTepdeiica Mil-Std-1553B nBe: opranuzanus oOMme-
HOM HMH(OPMAIMK MKy MOJACHCTEMaMU aBUOHUKH (Yepe3 yCTPOHWCTBa MHTEP-
detica mUHBI); ynpaBieHHe 0OMeHOM (KOHTPOJIb Nepenayu /mpruema uHbopma-
1iu, cocTostHus YU mmHbl; 00paboTKa OTKa3HBIX CUTYaIui).

[Tpuknanueie GyHknun wHTEpdelica peaaTu3yrTcs MPUKIATHBIMUA TIPO-
rpammamu (IIT), Tak Kak cXeMOTEXHWUYECKas peanu3aiys CTaHAapTH30BaHA B
BUJIC DJIEKTPOHHBIX KOMIOHEHTOB. CyIIECTBYIOT YCTPOMCTBA, KOTOPHIE MO3BO-
JSIOT MOJENUpPOBaTh HMH(OpPMAIMOHHBIC CHUTyanwu. Hampumep, ycTpoiicTBa
CM1553-1/3 (puc. 3) [7, 8] dupmer Ballard Technology (CILIA) mo3BonisioT He
TOJIBKO OCBOMTH (hYHKIIMHM MHTEepdeiica, HO M cOo37aBaTh MOJYHATYPHBIC MOJICITH
MIPOIIECCOB B3aMMO/ICHCTBHSI TTOJICHCTEM aBUOHUKH Ha dTalax MPOCKTUPOBAHMS,
UCIBITAHUH, OTPAOOTKH M SKCILIyaTaI[|H.
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Puc. 3. Yerpoiicto CM1553-1 u CM1553-3

YerpoiicrBo CM1553-1/3

YerpoiictBo CM1553-1 - 3o itata PCMCIA tumna 111, o6ecnieunBatomas
CBs3b HacToJibHOTO/MOOMIBHOTO KommbioTepa (ITIK) ¢ MKHO. VYcrpoiictBo
coBMecTHO ¢ MoOMIbHBIM [1K siBIsieTcst MOOMITBHBIM MPOTPAMMHUPYEMBIM MO b-
30BaTenbckuM TepmuHagoM MKHWO, koTopsiii MOXKeET BRIMONMHATH QyHKInHu BC,
RT u BM, B ToM uucne, Ha 60opTy camosnera.

YerpotictBo CM1553-1 peanusyer Bce dyHknuu odmena mo MKHUO,
ocBoOoxkaast raaBHeli [IK oT moaroToBkM 1 06pabOTKU AAHHBIX, YTO MO3BOJISIET
CO3/1aBaTh aJIeKBaTHbIE HH(OpPMaLIMOHHBIE MoJiean PB B aBuoHuKe.

[Iporpammuoe obecneuenue (I10) ycrpoiictBa CM1553-1 — 310 npaiiBep
okna PCMCIA (Card Services) u 6ubnuoTeka NpuKIagHbix GyHKIMA [7] s
A3bIKa MPOrpaMMHUPOBAHUS BBICOKOTO ypoBHs. Hampumep, 3T0 MOTYT OBbITh 53bI-
KU THIIA C 51 KOMITHJISATOPBI Borland C++/ Turbo C,
Microsoft C/ Visual C++ [10]. B wactHoctr, nporpamma CLl1TEST mo3Bosser
tectupoBath CM1553-1 u npoBeputs ee coBmectumocth ¢ [10 Card Service.

[IIT ynpaBnenuss CM1553-1 Bxmoudarot oT 1 10 7 271€MEHTOB B 3aBUCHMO-
CTH OT peXuma padoThl U TpeOOBaHUI MPUKIAAHON 3a1a4H.

1. Open /otkpeiTh: C11_OpenCard - nepsas ¢pyuknus B [1I1, koTopas oT-
kpeiBaeT goctyn k CM1553-1 mocpenctBom oxna PCMCIA u meckpunto-
pa/ handle (tak kak x I[TK MOXHO TIOJKITIOYMTH HECKOJIBKO YCTPOHCTB).

2. Configure /xoudurypupoBath: Qynkius Cl1_ <pexum>Config ycra-
HaBJIMBACT PeKUMBI pabotel CM1553-1, roe <pexum>: BC, RT, BM, RT/BM
(xomOunaruss RT u BM). Bo3MOXXHBI TONOJIHUTENBHBIE YCTaHOBKHU. Hampumep,
B pexxume BC o0bsaBIsgeTcs Tablviia nmepeaBaeMbIX COOOIICHHM /OTITUN HU3KO-
ro ypoBHs (pabota B crangapte 15534, pa3pemuTs mpepbIBaHus).

3. Initialize/ uHMIIMAIN3UPOBATE: UCKITFOUACTCS Mepeaada /pueM Herpa-
BUJIbHBIX JTAaHHBIX 70 TepeBoga CM1553-1 B akTHBHOE COCTOSHUE.

4. Activate /Bxmrounts: niepeBoj, pyukunuern Cl1l Start CM1553-1 B ak-
TUBHOE COCTOSIHHE, YCTPOMCTBO B3aMMOJCHCTBYET C IIMHOW JAaHHBIX Oe3 yda-
ctusi rnaHoro I[IK (mepenaer /mpuHUMaET COOOIIEHHS COTJIAaCHO KOH(UTypa-
1M, 0€3 IPUBJICUEHHUS UHBIX aMMAPATHBIX /IPOrPAMMHBIX PECYPCOB).

5. Handle Data /ympaBienue maHHbIMU: (DYHKIIUH, TOJYYHUB JOCTYH K
TaHHBIM, ynpaBisitoT otokamu nanHbix (1K 3amuceiBaer B CM1553-1 nns me-
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penauu U CUMTHIBAET JIAHHBIE, MOJIY4YaeMbl€ MO IIMHE JAaHHBIX). Y MEHbIIAeTCs
3arpy3ka rinasHoro I1K noctyna k 1aHHBIM METOZIOM OIpoca /IpephIBaHUMN.

6. Deactivate /otkarounthb: Gynkmus C1l1l Stop mepeBoaHUT yCTPOMCTBO U3
aAKTUBHOT'O COCTOSIHUSI B IIAaCCUBHOE (YCTPOMCTBO IpeKpalaeT paboTy ¢ IIUHOU
JTAHHBIX ).

7. Close /3axpseith: pynknus C1l1 CloseCard npekpamiaer padoty I1IT ¢
YCTPOMCTBOM 0€3 EpPEeBO/Ia B MACCUBHOE COCTOsIHUE (3aaaetcs B koHie [11T).

Oyukuuu .. 3, 5 u 6 aBnsoTca (HaKyIbTATUBHBIMU U 3aBUCAT OT MPU-
KJIQJHBIX 3a]1a4.

Pemienue 3agau

OcHoBuble 3amaun uHTepdeiica Mil-Std-1553B (opranmsanus oOMmeHa
uHpopmarmeit B MKMO mexny aOOHEHTaMU IUHBI U YIIPaBJICHUE 3TUM OOMe-
HOM) PEIIAIOTCS CPEICTBAMU IPOTPaAaMMHUPOBAHUSI.

['MaBHBIM aKTUBHBIM OPTAHU3YIOIIUM H YIIPABJISFOIINM 3JIEMEHTOM B JTIO-
0ol mojcucTeMe SIBJICTCS TOT TEPMHHAJN ITUHBI, KOTOPHIH B JJAHHBI MOMEHT
BpeMeHu padortaet B pexxume BC. Tepmunainsl B pexkxuMe RT BBITIONHSIOT ajipe-
coBanHble UM kKomaHbl BC. OtmeTnm, uto kommuectBo MKHO MoxHO yBenu-
YUTh, OOBEAVMHNUB X B UEPAPXUUECKYIO CTPYKTYpyY. Tepmunan B pexxume BM He
BBINOJIHACT KoMaH1 BC, a HelmpepbIBHO KOHTPOJIUPYET MOSBIISIFOIIYIOCS B IITUHE
JTaHHBIX MH(popManuio. PexxuMbl pabOThI 3a1aI0TCS COOTBETCTBYIOIIUMH (PYHK-
usIMU fpaiiBepa ycrpoiictBa CM1553-1.

PaccMoTpuM HECKOIBKO THTIOBBIX 0A30BBIX 3a/1a4.
3aoaua 1. Ilepenats ogHO coobmenue oaun pa3 oT BC x RT unu ot RT k BC.

AJNrOpUTM peIIeHMS 3a/1auMl Iepeiayu B npsiMoM Hampaiienuu (ot BC k
RT) B LAC-dopwme [3] 3anucu coobmennit B MKNO Gyner Takum:

CW:AD.TR.SA.WC+DWI[1]:WV[1][+DW2:WV2]...[+DWn:WVn]=

=T1+SW:AD.SB[.SB]+T2;

WJIA B COKPAIIEHHOM BH/IE

CW:AD.TR.SA.WC+DW:{n}=T1+SW:AD.SB[.SB]+T2;
rae. CW/ Command Word — komangaoe ciioBo; moist CW (AD /address — aapec
RT, xoTopomy mnpenHasHadeHo coobienue; TR/ Transmit-Receive bit — 3naue-
Hue Ourta nepenaya/ nmpuem; SA /SubAddress — momanpec mapameTpa repeiaBae-
mbix gannbix; WC /Word Count — konmmdectBo niepenaBaembix DW); DW/ Data
Word - cioBo mannbix; WV/ Word Value — 3nauenne DW; n — komuuecTBo pe-
anbHO nepenanubix DW (6e3 ommbok N=WC, ¢ ommbokamu n=WC); SW / Status
Word - cioBo coctosinus (otBeTHOE cioBo) RT; SB / Status Bit — nomep Outa
npusHaka SW npu 3nadenuu = 1; T1 u T2 — nmay3s1, dmke<t; <12mxc u t,>4MKc
B TIepe/ave.

Takum obpazom, BC nomken nepenats oquno CW u HeobxoaumMoe 4ucio
DW mocse gero oxxuaaTh 3ajianHoe Bpemsi otBeTa oT RT B Buge SW.
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AnroputMm nepenaud uHpopmanuu B obpatHoM HampapieHuu (ot RT k
BC) cnenyrommii:

CW:AD.TR.SA.WC=T1+SW:AD.SB[.SB]+DW[1]:WV[1][+DW2:WV2]
..... [+DWn:WVn]+T2;

WJIA B COKPAIIIEHHOM BH/IE

CW:AD.TR.SA.WC=T1+SW:AD.SB[.SB]+DW:{n}+T2;

CrnenoBarenpHo, BC nmomken mepenats omao CW, mocie 4ero xaath 3a-
nanHoe BpeMs otBeTa oT RT B Bume SW u Heoo6xoaumoro unciaa DW. CooTtet-
ctBytomuit ¢pparment I nst BC umeer Bun:

#include<C11C.h>

handle=C11_OpenCard (socketval);

command=C11 PackCWD (ad, tr, sa, wc);

<OIpeAeNnuTh U YCTAHOBUTH 3HAUCHHUS TIepe/laBaeMbIX JTaHHbIX B data,
ecnu Hanpasiienue nepeaaun BC-RT>

C11 TransmitMsg (BUSA, command, data, RTstatus, handle);
<ob6paboTtath 3HaueHue RTstatus momydenHoro cinoBa coctosinus RT
U onpenenuTh nanpHeimmil myth [, 06paborars 3HaUeHUS

ITOJTYYEHHBIX JaHHBIX, €CIIM HanpasieHue nepegaun RT-BC>
C11 CloseCard(handle);

rne Cl1C.h - owmbmmoreka ¢ynkuuii; handle — nmeckpunrop ycrporicTBa
CM1553-1; C11_OpenCard (socketval) — dynxuus noakmoueHus CM1553-1 B
rae3ge PCMCIA (socketval — mHomep ruesnma); command — Bosppamiaemoe CW,
C1l1 PackCWD (ad, tr, sa, wc) — yruaura cosganuss CW wu3 moseii;
C11 TransmitMsg (BUSA, command, data, RTstatus, handle) — dynkius ycra-
HOBKH CM1553-1 B pexxum BC u niepenaun naHHbix Mexay BC u RT B 3aBHCH-
moctu ot Omra TR; BUSA/B - ompenenuts oOMmeH mo mmmHe A win B;
C11 CloseCard (handle) — dyukuus otkmouenns CM1553-1.

3aoaua 2. Tlepunonuyeckas nepenaya cooOeHuH /rpyibl JaHHBIX (ppeiim) BC
no muHe. Hanpumep, HeoOXoAMMO nepeaaBaTh Takue JiBa COOOILEHUS C 4acTo-
tou 50 I'm:

coobmenue 1: RT ¢ AD=2 nomxen npunsts ot BC WC=8 DW B SA=1,

coobmenue 2: RT ¢ AD=4 nomxken nepenats Kk BC WC=12 DW u3 SA=1.

Omua w3 crmocoGoB  pemrenust 3amaun  — 93TO  pa3MelieHUe (QYHKIUU
C11 TransmitMsg(*) B UKIJI ¢ 3aJIeP>KKOM MO BPEMEHH. DTOT CIIOco0 MMEeT Ta-
KM€ HeoCTaTKu: Oe3ocHoBaTebHast 3arpy3ka [1K; BozmoxkHbIe TpoOieMbl CHH-
xpoHuzanuu. Jlydmuii crnocod — 3TO aBTOMaTHYecKass CUHXpPOHHas Iepeaaya
dpeiiMa ¢ UCTIONB30BaHUEM OTHETBHBIX (DYHKIMi. ANTOPUTM (COKpAIICHHBIH
BUJ) BBITJISIIUT CIEAYIONTIM 00pa3oM:

CW:02.0.01.08=T1+SW:02.00+DW:{08}+T2;

CW:04.1.01.12=T1+SW:04.00+DW:{12}+T2;

CootserctBytouuii ¢pparment I111 nns BC umeer takoii Bua:
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handle=C11_OpenCard (0);

C11_BCConfig (CONFIG_DEFAULT, handle);

C11 BCFrameStart (20, handle); /*20 - nepuon nepemauu B Mc*/
msgl = C11 BCDoMsg (BUSA, 1028h, dataout, handle);

msg2 = C11_BCDoMsg (BUSA, 242Ch, datain, handle);

C11 BCFrameEnd(handle); /*1028h u 242Ch —3nauenus nsyx CW*/
C11_Start(handle);

C11 BCRdData (msg2, datain, msg2count, handle);

<00paboTKa BXOHBIX JaHHBIX datain>

<HW3MEHEHHE BBIXOAHBIX JaHHBIX dataout, korga Tpedyercs B [1I1>
C11 BCWrData (msgl, dataout, msglcount, handle);

C11 Stop(handle);

C11 CloseCard(handle);

OtkpeiBactess CM1553-1 dynkmueit Cl1l OpenCard, koHbpuUryparus
ycrporicTBa yctanaBnuBaeTcs (ynkiueit Cll BCConfig(*) u omuceiBaetcs
dpeiim — mexny ¢yakmmsivu Cl1 BCFrameStart(x) u C11_BCFrameEnd(x).
[Mocne aktuu3armu Gpynkuueit C11_Start(x) ycrporictBo CM1552-1 BbinosHs-
eT nepenauy (peiimMa B pekumMe moBTOopeHHs. [Ipu 3TOM HEmocpeaCcTBEHHO Te-
pen mepenadeil mepBoro cooOmieHus ¢peiiMa 3amaeTcss BpeMs €ro Xu3HU (B
npumepe, 20 mc). CM1553-1 nepenaer coobiieHus: B Hy>)KHOM TOPSIIKE, 3aTEM
OKUJAET 33aJJaHHOE BpeMs, U MIOBTOPSET Nepeaady gpperma.

®ynkiuun C11 BCWrData(*) u C11_BCRdData(*) ucnosnb3yrores s
VHHIAAIM3AMA ¥ YIpaBicHUs AaHHbIMK (MaccuBbl datain u dataout). Ilo-
ckobky CM1553-1 paboraer HezaBucumo oT I1K, To ogHM U Te ke maHHBIE TTO-
BTOPSAIOTCS B KWKIOM COOOIIEHWHM A0 UX U3MEHEHUs (QyHKIUEH
C11_BCWrData(*). Ilocnemnue npuHUMaeMble ITaHHBIC COXPAHSIOTCS U HMX
MoykHO TipountaTh pyrkiuerr C11_BCRdData(*).
3aoaua 3. Tlepuogmueckas nepemada BC crmcka cooOmeHnii (IUKIIorpaMma).
Hanpumep, HeoOxoaumo nepeaatrs Tpu cooduienust (msgl ¢ wacroroit 100 I,
msg2 c yactoroi 50 I'n, msg3 ¢ wacroroii 25 I'n) u Ha HeucnpaBHocTh RT (me-
penaya msgl 3axkoHUMIACH aBapHitHO) MOMKEeH oTpearnpoBath BC myrem mepe-
Jlauu CIEeUAIbHOTO COO0IIeH s (Errormsg).

CootBerctBytomnuit ¢pparment I111 numeeT Takoii Bun:

C11_BCConfig (CONFIG_DEFAULT, handle);

[* anepuonnueckue coodmenus */

errormsg=C11_BCDoMsg (BUSA, errorcommand, errordata, handle);
C11_BCBranchEnd(handle);

I* pperimbr */

frame1=C11 BCFrameStart (10, handle);

msgl=C11 BCDoMsg (BUSA, commandl, datal, handle);
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C11 BCMsgBranch (msgl, errormsg, COND_RESPERR, handle);

msg2 = C11_BCDoMsg (BUSA, command2, data2, handle);

msg3 = C11_BCDoMsg (BUSA, command3, data3, handle);

C11 BCFrameEnd (handle);

frame2 = C11_BCFrameStart (10, handle);

C11 BCDoAgain (msgl, handle);

C11 BCFrameEnd(handle);

frame3 = C11_BCFrameStart (10, handle);

C11 BCDoAgain (msgl, handle);

C11 BCDoAgain (msg2, handle);

C11 BCFrameEnd(handle);

[* wuxi */

C11 BCcCallFrame (framel, handle);

C11_BCcCallFrame (frame2, handle);

C11_BCcCallFrame (frame3, handle);

C11_BCcCallFrame (frame2, handle);

C11 Start(handle);

OTMGTI/IM, 4TO aIllCpuoINYCCKUC COO6HICHI/I$I MOI'yT 06CJIy)KI/IBaTI> HE
TOJILKO HECKOJIBKO CIy4aeB OTIIEIBHOIO COOOIIEeHHs (Kak B IpUMEpeE), HO U He-
CKOJIbKO Pa3JIMYHbIX COOOIICHUH.

3aoaua 4. llepenaua cooOmenuit mexxay RT. Hanmpumep, Heobxoaumo miepena-
BaTh MEpHOUYEcKoe coobmienne ¢ yactoroi f=1/time ot RT1 ¢ ADI1 x RT2 ¢
AD?2, o ectb nepenars Heckoabko (WC) DW u3 SA1 B SA2. Anropurwm:

CW1:AD2.0.5SA2. WC+CW2:AD1.1.SA1.WC=

=T1+SW1.AD1.SB[.SB]+DW:{n}+T1+SW2:AD2.SB[.SB]+T2;
rae N=WC.

Hpyrumu cnoBamu, BC nomken nepenatrs 2 CW: nepBoe B aapec RT2 nHa
npuem uHbopmaiu, BTopoe B aapec RT1 Ha ee nmepenady, mocie 4ero 0Xuaarh
oT HuX oTBeTOB B BHjie SW oT RT1 ¢ HeoOxoammeIM kosmmyectBoM DW, 3atem
SW ot RT2. CootsercrByrommii pparment 111 qst BC Takoii:

handle=C11_OpenCard (socketval);

C11 BCConfig (CONFIG_DEFAULT, handle);
cmd1=C11 PackCWD (AD2, 0, SA2, WC);
cmd2=C11 PackCWD (AD1, 1, SA1, WC);
C11_BCFrameStart (time-10, handle);

C11 BCDORTRT (BUSA, cmdl, cmd2, handle);
C11_BCFrameEnd (handle);

C11 Start (handle);

3aoaua 5. Pexum RT. Tak xak RT tompko BeImonHsSeT koMaHapl BC mmHEBI, TO
CIIUCOK COOOIIICHHUI HE BXOAUT B JICMEHTHI €T0 KOH(UTYpaIIUH.
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ITycte RT ¢ AD=3 cBasansl nBa coobmenus — OJTHO Ha MPUEM, BTOPOE Ha Tie-
penauy. Ucnonszys CW=1828/4 BC npennaraet RT npunste 8 DW B SA=1, a c
nomortipio CW=1C24h — nepenats 4 DW u3 SA1. B atom ciyuae I1I1 gomkHa
o0ecrneunTh CYNThIBaHKE U 00pab0oTKy nMpuHATHEIX DW, Mmonudukaiuio u 3anuch
JTaHHBIX [T Iepeaadn. AITOPUTM COOOIICHHIA OyIeT TaKUM:
CW:03.0.01.08+DW:{08}=T1+SW:03.00+T2;
CW:03.1.01.04=T1+SW:03.00+DW:{04}+T2;
CooterctBytommii pparment 111 ansa BC:

handle = C11_OpenCard (0);

C11 RTConfig (CONFIG_DEFAULT, address, handle);
C11 RTWrData (1C24, dataout, handle);

C11 Start(handle);

C11 RTRdData (1828h, datain, handle);

<00paboTKa MOJIydeHHBIX BXOJIHBIX JaHHBIX datain>
<W3MEHEHHUE BBIXOHBIX JaHHBIX dataout mist mepemgad>
C11 RTWrData (1C24h, dataout, handle);

C11 Stop (handle);

C11 CloseCard (handle);

BaxxubiM napameTpoM KoH(puUrypauuu sisisiercs aapec RT, Ha3Hauaemblid
¢ynkuueit C11_RTConfig(*), Tak kak CM1553-1 orBevaer Tonbko Ha CW, co-
JepKalux yka3zaHHbl ajgpec. [locine nHunmanu3anuu o0iacTyu nepesadyu J1aH-
HbIX (pynknus C11 _RTWrData(*)) u nepeBoja ycTpoHCTBa B aKTHBHOE COCTO-
saue (pynxums C11 Start(x)), CM1553-1 moxet nepeaaBath /MIPUHUMATD JTaH-
ubie B otBeT Ha CW ¢ ampecom RT (B Hatiem cirydae address=3).

®ynkiuun C11_RTRdData(*) u C11_RTWrData(*) ynpaBiasioT JaHHBIMH
(maccuBbl datain u dataout). Korma CM1553-1 npuHuMaeT TOCTOBEpPHBIC KO-
mauabel 1 DW, To maHHbBIE COXpaHSAIOTCS BO BHYTPEHHEH MaMsTH MO Ha3HAYCH-
HeIM 111 mpuemMa SA. Ilpm  HEoOXOAMMOCTH C TIOMOIIBIO  (YHKITUH
C11 RTRdData(*) mMoxHO MOJy4dTh 3TH JaHHbIe MO 3amaHHoMy SA. Korma
ycTporictBo CM1553-1 monydaeT AJOCTOBEPHYIO KOMaHAy Ha Tepenady, TO OHO
BbIaeT oTBeTHOE SW u yka3zanHoe uncio DW u3 konkpetHoro SA. J{is kaxmoi
KOMaH/Ibl Ha Tiepeiady ¢ 3aJaHHbIM SA MepenarTcs Te e JaHHbIe 10 TeX Top,
noka oHu He OynyT u3meHeHsl ¢pyHkiueit C11 RTWrData(x).

3aoaua 6. Pexxum BM: ycrpoiictBo CM1553-1 3anmchiBaeT COOOIICHUS U pa3-
MeJaeT BpeMs Bcero oOMeHa 1o IHUHE I 3aJaHHbIX ajpecoB RT.
®parment I1I1 3anucu 512 coobiiennii Oy1eT TaKUM:

index = 0;
handle =C11_OpenCard (0)
C11_MONConfig (CONFIG_DEFAULT, 512, handle);
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C11_Start(handle);
while (index < 512);
if (index = C11_MONCount(handle));
C11 MONRJ (index, block, data, handle);
<o6paboTka maccuBoB block u data, mpuparmenue index>
C11_Stop(handle);
C11 CloseCard(handle);

@ynkius C11_MONConfig(*) onpenensier KOHGUTYpalMIO Ha 3alOMU-
HaHue 512 cooOmeHni 1 MPOU3BOAUT MOHUTOPUHT Beex RT mmubl. [j1s MOHHU-
tTopuHra koukpetHoro RT ucnons3yercs ¢pyukius C11 MONTermAddr(*).

Oyukmus C11_MONCount(*) Bo3Bpamaer HOMEp IMOCIETHEr0 cooOIIe-
HUs, OPUHATOrO ycrporictBom CM1553-1, kak 3HadyeHHe IepeMeHHO# index.
Ecmu index menbine uem 3mauenue, BosppamieHHoe C1ll MONCount(*), To
C11 MONRd(*) guraer cienmyromee coodmenne ¢ CM1553-1. Otmernm, 9TO
BpeMeHHbIe MeTKU, nHpopmalms o6 ommodkax u CW, SW coxpansitorcst B mac-
cuse block; a DW — B maccuse data. I1I1 moryt oopabatsiBath block u data co-
[JIACHO aJTOPUTMY MPHUKIAAHOW 3a/aud, HaApUMEp, COXPaHUTh MHOOpPMAIUIO
Ha JUCKE ISl TaJbHEHIIIET0 UCII0JIb30BaHUSI.

[Tocne Toro, kak HeoOxomumble 512 coobmenuit mpountansl, CM1553-1
NEPEeBOIUTCS B MaccuBHOE cocrosiHue - pynkmms Cl1l Stop(*). Ecnmm ycrpoii-
CTBO HE IEPEBEACHO B MACCUBHOE COCTOSIHUE, TO OHO OyJeT HUKIMYECKH MpO-
JOJDKATh 3anmuch B Oydep 512 cooOuieHul, 4YTo UCMONB3YEeTCs ISl TIPOJOJIKHU-
TEJILHOM PEerucTpallii JAHHBIX.

[IpuBenenHbie 3aaun WLTIOCTPUPYIOT TOJBKO HEKOTOPHIE XapaKTEPHbIE
s Mil-Std-1553B cnyuan npumeHenus ycrpoiictBa CM1553-1. B 6ubinoTeke
C11C.h comepxatcst 64 (GyHKIMH, KOTOPBIE MO3BOJSIOT peliaTh TaKWe Xapak-
TepHble 3a1aun ¢ npuMeHenuss MKHO B aBnoHuke:

e BC: moBTopHas mepemada cooOIICHUI; 3a/laHue MHTEPBAIOB BPEMEHU
MEXIy COOOIICHHUSIMU; BbI30B npepbiBanuii Ha [1IK B 3aaHHBIX TOYKAX; BBHIMOJ-
HEHHE BCTPOCHHOI'O TECTA;

e RT: Oydepuzamnus (obmuii 0ydep, TUNa MUHT-TIOHT, WHIEKCHBIA CITHU-
COK); 3a/laHH€ MPU3HAKOB 3aHATOCTH, OIMOOK M HEHCIPABHOCTEH; OJIOKHpOBa-
Hue koHkpetHoro CW (3ampeT npuema/ nepeiayn); YTeHHE JAHHBIX C METKaMH
BpPEMEHU; BBI30B MPEPBIBAHMM 10 TIprieMy oTAeabHbIX CW nimn ipu ormmokax.

e BM: coBmeniennsbiit pexxum RT u BM.

IIpumenenue

[TonsiTHO, YTO, UMeEst OO0JbIIOE KOMHUecTBO ycTpoicTB CM1553-1 u I1K,
MO’KHO ITOCTPOUTH IOCTATOYHO CIIOKHYIO aJIcKBaTHYIO pEaIbHOM CUCTEME aBU-
OHUKH MOJAEIUPYIOLYI0 cucTeMy. OHaKO CMBICIIA B 9TOM HEMHOTrO0. Jleno B
TOM, YTO OOBIYHO pa3pabOTUMK, UCIIBITATENb WM HCCIIE0BATENb B KOHKPETHBIM
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MOMEHT BpEMEHU pabOTAaET C OJHUM /HECKOJIBKUMHU MapaMeTpamMu nHGopmaliu-
OHHOT'0 0OMEHa, pean3yoUuX Kakylo-mu00 oaHy Gyukuuto. [loatomy s
MOJIHOTO MOJICJIMPOBAHUS JOCTATOYHO TpU-ueThIpe ycTporcTBa CM1553-1, uto
MO3BOJIAT pemaTh Bee 3a1aun npuMeneHuss MKHO Ha stanax npoekTupoBaHus,
UCIIBITAaHUH WK SKCIUTyaTallui aBUOHUKU. Moienupytoias cucTeMa aBUOHUKU
BkitoyaeT 3 1K ¢ yerporictBamu CM1553-1 u muHo# 15538 (puc. 4).

K+ CM1553-1| | ITE.~CM1553-1 |1‘.I{5—EEI'_E:'~3-'_|
BC RT | RT/BM ] Ocmomorpag
I Wua & |
MEMVMO— wwma 15530
& | hwra B

Puc. 4. Cxema MoenUpyIOIIEed CUCTEMbI aBUOHUKHU

Ha »stane npoextupoBanus aBuoHUKH ¢ nmpuMeHenneM MKHWO naubonee
BaYKHBIM SIBJISIETCSI BO3MOKHOCTh MOJIETMPOBAHUS MH(DPOPMALTMOHHOTO B3aUMO-
nercTeud ee noacucteM B PB. OTMernM, 4To paHee JJIs aHAJIOTOBBIX U PAaHHUX
U(POBBIX CUCTEM 3TO B MPHUHLMIE OBLJIO HEBO3MOXKHO, MIO3TOMY HCHOJIb30Ba-
JHUCh pacyeTHble MeTobl. PeanbHas orpaboTka B3aumoaeicTBUs (‘‘CTBIKOBKA”
IIPOU3BOAMIIACH HA INO3JHEM JTale HCIBITAHUN C MCIOJb30BAaHUEM IIOCTPOCH-
HBIX SKCIIEPUMEHTAIBHBIX 00pa3loB. MaTepuaibHble, BpEMEHHbIE U (PUHAHCO-
BbIE 3aTpaThl, a OCOOEHHO C YYETOM YCTpaHEHUsl OIIMOOK, ObIM OYEHb BEJIHUKHU.
B03MOXXHOCTP JUHAMHUYECKOTO MOJEIUPOBAaHUS IO3BOJSIET OTpaboTaTh He
TOJIBKO B3aUMOJIEHCTBHE MEXKAY MOJACUCTEMAMU, HO U allTOPUTMBI UX (QYHKIHO-
HUPOBAaHHUsI, BKIIFOUAsi KPUTUYECKUE CUTyaluu [9].

Oco0oe 3HaueHne Takasi MOAENHMPYIOUasi CUCTEMa UMEET Ha 3Tare UCIbI-
TaHWW aBHOHUKHM 32 TpelesiaMy SKCIUTyaTalMOHHBIX OTPaHUYECHHUI camoJjeTa
(0e30MmacHOCTh), UTO HEBO3MOXHO MPOBEPUTH B PEAIbHBIX YCIOBUsAX. Moaenu-
pyIoliasi cuctema Mo3BoJIsIeT 33/1aTh 3HAYEHUS /TPAIUEHTHI apaMeTPOB MOJICH-
CTEM 32 MpEeJeIaMi OTPaHUYECHHI, a 3HAYUT, [T03BOJISIET HE NPOCTO MPOTHO3HUPO-
BaTh IOBEJCHHE NOJCHCTEM aBUOHUKH, HO IOJYYUTh PEAKIMI0 HA 3aJaHHBIC
BO3MYLIEHUS, U IKCIIEPUMEHTAIBHO MTOATBEPAUTH PEAIbHBIE TPAHMIIBI.

Ceprudukarusi KpUTUYECKUX TMOACUCTEM TpeOyeT MOATBEpKIACHHE 0e3-
OMAaCHOCTU UX JKCIUTyaTalMd MPU BO3HUKHOBEHHM OTKA30B /HEHCIIPABHOCTEM.
N3BecTHO, UTO J1ajieKo HE BCE OTKAa3bl /HEMCIPABHOCTH, MO)KHO UMUTHPOBAThH Ha
peanbHBIX CUCTEMax, HalpuMep, Aerpajanuio napameTpoB. W 31ech eauH-
CTBEHHBIM PEILICHUEM 3aJ1auy SIBIISIETCS MOACIUPOBAHUE.

Mopaenupyroniasi CucTeMa SIBJIS€TCI UHCTPYMEHTOM B YCIOBUAX KECTKOTO
PB oOHapykeHHsT W YCTpaHEHHS HEHUCHPABHOCTEH IOJCUCTEM AaBUOHHUKU B
YCIIOBUSIX AKcIuTyaTanuu. KoHTpoabHO-MIOBEpOUHAs anmnaparypa, npuMeHseMas
JI0 CUX TIOp, HE JIAeT MKEJIAeMOro pe3yJibTara, MOCKOJIbKY pean3yeT (PUKCHPO-
BaHHbBIE TOUYKU WJIM CTATUYHBIE CUTYyallMd B 00JaCTH (PYHKIIMOHUPOBAHUA. Y HU-
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BEpCAJIbHBIA MHCTPYMEHT, KakoBbIM siBisieTcs [IK ¢ coorBerctByromum I10,
MO3BOJISIET MOJIETTUPOBATH MPAKTHUYECKH JII0ObIe cuTyanuu B PB.

OnHUM M3 MOJE3HBIX C MPAKTUYECKOW TOYKHU 3pEHUS MPUMEHEHUN CTaH-
napta Mil-Std-1553B siBisieTcst 3amuch Ha BHEIIHHE HOCUTENIN B pekume BM
Bcex cooOmeHnit mo MKHMO B Teuenue Bcero nojieta camosera. I1o okoHuaHuu
MoJieTa Ha3eMHbIE HCIBITATENbHBIE /IKCIUTYyaTal[MOHHBIE CIYXOBl HCHOIB3Ys
pexxumbl BC u RT MoryT HeorpaHnueHHOE KOJIHMYECTBO pa3 BOCIPOU3BECTH ITOT
nosieT B PB mnu HemocpeacTBEHHO Ha OOPTOBBIX PKpaHax Ha pabOuMX MecTax
YIEHOB JKHITAKA, niau Ha d3kpane 11K ¢ moaensro cucremsl nnaukanuu. JIpyru-
MU CIIOBaMH, BOCIIPOM3BECTH MPUOOPHYIO0 0OCTAHOBKY pabOThI IKUMAXKa, C TOU-
HOCTBIO J10 OuTa, T.€. 10 1 MKC. MOKHO Takke CO3/1aTh apXMB IOJETOB caMoJle-
Ta 3a BECh €r0 )KU3HEHHBIN LUKII, U 3THU 3aIMCU UCMOJIb30BaTh JJIA OLICHKH JECH-
CTBUM 3KHUIIa)Ka, B TOM YHUCJIIE, O UX BIMSIHUU HA PECYPC CAMOJIETA.

N3BecTHO, 4TO HA BCEX ATanax >KM3HEHHOT'O IMKJIa CaMOJIETa IOKYMEHTa-
1Usl ABJIIETCS BaKHBIM 3JieMeHToM. CleloBaTesbHO, HEOOX0AUM Tako opmaT
npenacrasienus coobmenuit B MKMO, koTopslii mo3Bossil Obl, ¢ OTHON CTOPO-
HbI, 3aIIMCBIBATh MPOEKTHpYyeMbIe anropuTMmel B Bujae [1I1 noacucrem aBuoHMKH
B TEPMHUHAX MOHSATHBIX MPOTrPAMMUCTY W OJIM3KUM K OmepaTropam si3blKa IMpo-
TPAMMHUPOBAHMSI, C IPYTrOM - B TEPMUHAX, YUTAEMBIX U IOHUMAEMBIX 0€3 JT0TOJI-
HUTEJIBHBIX CPEACTB Pa3padOTUMKOM /UCIBITATENIEM TakuX nojacucreM. Kak pas,
UCTIONIb3yeMble B MpuMepax anroputmbl 3amad LAC-popmel 3ammcu oTBEYarOT
3TUM TpeOoBaHusM. Hampumep, mnpuBeneM (pparMeHT 3alucHh COOOIICHHH W3
MKHO peanbHOTO camoyieTa ¢ HEKOTOPBIMU M3MEHEHUSMH, YTO OOYCJIOBJICHO
IIPAKTUYECKHUM OIBITOM. Bo-1iepBbIX, nay3a 7'l IBHO HE MMOKAa3bIBAETCS, €CIIM OHA
COOTBETCTBYET CTaHIApTy, MHA4Ye — BbIAaeTCs coolmieHue o6 ommbke. Bo-
BTOpBIX, May3a 72 o0O03HauaeTcss B TaKMX ClIydasx: KOrja HeoOXOIWMO 3HaTh
pe3epBbl BpEMEHH Ha aCUHXPOHHBIE COOOIIEHMSI, YTO OJIOKHUPYIOT HEUCIPABHO-
CTH; KOT'/Ia BBICTABJISIIOTCS METKM TEKYIIEro TalilMepa B MUKPOCEKYH/IaX B Hayda-
Je KaXJ0ro cooduieHus. PazHuna Mexay IByMsl COCETHUMH 3HAUCHUSIMM Taii-
Mepa - 3T0 ofIiee BpeMs Mepeaayd OJHOTO COOOIIEHHUs, MHAYe — CymMMa JJIMH
BCEX CJIOB U Bcex mnay3 (oaHoi /aByx 7’1 u oxHoit 72) B cooOIIEeHUN:

Te=Tewi [+ Tewal[+ Tswil+ Tswoll[+n-Tow] [+ T1[+T1]]+T2.

B takom ciiydae parMeHT BBITJISIIUT Tak:

0324096 CW1:31.0.19.18+CW2:12.1.03.18=SW:12.00+DW:{18};

0324608 CW1:31.0.12.12+CW?2:15.1.25.12=SW:15.00+DW:{12};

0324992 CW1:31.0.20.02+CW2:11.1.02.02=SW:11.00+DW:{02};

0325184 CW:31.0.06.06;

0325440
W1:13.0.01.02+CW?2:07.1.02.02=SW1:07.00+DW:{02}+SW?2:13.00;

0325696 CW1:31.0.17.02+CW2:16.1.03.02=SW:16.00+DW:{02};

0344128 CW1: (Hayasio cleayromero ukia).
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3nauenus DW usBnekarorcs B uuppooM Buje. OqHAKO XapaKTEPUCTUKU
paboThl cUCTEM U HapaMeTpbl MOJIeTa CaMOJIeTa UMEIOT (PU3UUYECKUI CMBICH, U
UX JKEJaTeIbHO, @ YaCTO He0OX0IMMO, 0TOOpaXxaTh B BUJIE€ I'paUKOB, AMarpamMm
U T.IL

Monenupyromyto cucremy (pUcC. 4) MOKHO TaK)K€ HCIOJIb30BaTh 1Jisd 00Y-
YEHUs1 KOMIUIEKCHPOBAHUIO U MPOTPAMMHUPOBAHUIO MHTETPAIBHBIX KOMILIEKCOB
aBUOHUKH Ha 0a3ze uHTepderica 1553B. B aToM ciayyae oyeHb KenaTeabHO BBeE-
CTH B CHUCTEMY JIBYXJIy4EBOUM ocuusuiorpad s HaOmoaeHns (PU3UIECKUX MpO-
neccoB B mmHax MKMO. OnHoBpeMeHHO MOTYT padOTaTh TPU yUYE€HHUKA KaK aB-
TOHOMHO, TaK U BO B3aumojelicteun B PB [3, 4, 11].

BoiBOABI

1. IlpumeHeHue B aBUOHMKE LU(POBBIX TEXHOJIOTUH BBI3BIBAET HEOOXO-
JUMOCTb B MOATOTOBKE CHEIUAIIMCTOB, YTO, B CBOIO OYepe/lb, TPeOyeT HATNUMs
y4eOHBIX MOCOOUM, MPENoAaBaTENbCKUX KaJpOB UM TEXHUYECKOH 0a3bl oOyue-
Hus. B yacTHOcTH, Takas mpoGieMa CyIIeCTBYET B CBSI3U C BHEJIPEHHUEM CTaH-
naprta Mil-Std-1553B.

2. HakoruienHslii B YKkparuHe onbIT npuMeHeHusi unrepdericoB 15538 B
aBUOHMKE I103BOJISIET OPraHU30BaTh OOYYEHHE JUIsl CTYIEHTOB IO H3YyYEHUIO
INPUHIIUIIOB MMOCTPOEHHUSI, B3aUMOACICTBUS U peaju3aliil KOMIIOHEHTOB aBUO-
HUKH C IPUMEHEHUEM MTPOTPAMMHO YIIPABJISEMBIX CBSI3EH.

3. BocTpeOoBaHHOCT M BHEAPEHHE HH(POPMALMOHHBIX TEXHOJOTUH B
aBUOHUKY, TpeOyeT 0oJiee MMPOKOrO U CYLIECTBEHHOIO BHUMAHUS K Mpoodiieme
oOyueHus. ONbIT MOXKET TOJBKO CIOCOOCTBOBATH Pa3pelICHUI0 MPOOIEMBbI, Ha
YTO aBTOPHI U HAJCIOTCA.
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