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IIpenucnosue

B Teuenme moutu 50 5neT B OTEUECTBEHHOH aBUAIMOHHOW IPO-
MBIIICHHOCTH UAET KECTKast 60pbOa MeX Iy pa3pabOTUUKaMH pa3iiny-
HBIX TUIIOB CHCTEMBI CBS3U allaparypsl — MHQOPMALMOHHOTO HHTEp-
¢eiica, B OCHOBHOM MEX.y ABYMsI HAIIPABJICHUSIMHU:

- OTHOM M3 OTEYECTBEHHBIX pa3pabOTOK 1

- «KaKk B AMepuKe».

Hacrosimas paGota mocBsaercsi KOJUIEKTHBAM HH)XEHEPOB pas-
JUYHBIX MHCTUTYTOB, Npeanpusatuii 1 BY, pa3zpaboTaBminx U oTiaanB-
HIMX Ha caMOoJNIETax M BEPTOIETAX TyUIIUi THIT HHPOPMALMOHHOTO HH-
Tepdeiica s aHATOTOBOTO M NU(POBOTO aBHAIIMOHHOTO 00OPYIOBa-
HUS, IPUHATHIN BO BCEM aBHALIMOHHOM MHpE.

ABTOpBI OJIarofiapHbl aBTOpaM JOKYMEHTOB, 0COOEHHO KopIopa-
u ARINC u xomurety AEEC, HekoTOpBIe JaHHBIE W3 JOKYMEHTOB
KOTOPBIX HEOO0XOOMMO ObLIO MPHHATH M BKIIOUUTH B HACTOSIIYIO KHU-
Ty A7l CO3JJaHMs TOJTHOM KapTHUHBI OOpHOBI 32 €ANHBIA TEXHUYECKH CO-
BEpILICHHBI HHPOPMALMOHHBIN UHTEp]EC Al aBUAIIMOHHOTO 000pY-
noBaHusi, Oopr0Oa 3a KOTOPBIN CHOBa pasropeiach M, BEPOSITHO, OyneT
MIPOUCXOANTD BCET/IA.

B knwure npezcrasieHa 6opr0a 3a onpenenénubli THII nHTepdetica,
Y 3HaHHE 00 3TOM MOKET ObITh MHTEPECHO M ITOJIE3HO JJIsl HH)XEHEPOB
B Pa3IMYHBIX O0JIACTSIX TEXHUKH.

ABTOPBI IPUHOCST U3BHHEHHUS 32 BO3MOKHBIE HETOYHOCTH B M3JIOXKE-
HUM Matepuaina. [Ipu momydeHnyn 3amMeyaHuii COOTBETCTBYIOIINE N3MEHE-
HUS Oy/lyT BHECEHBI B CIIEYIONIYIO PEJAKIIHIO.



Beenenue

B pazButum GoproBoro obGopymoBanms (bO) nerarenbHBIX
annaparoB (JIA) cylIeCTBEHHYIO pOJIb UTPAET Pa3BUTUE TEXHUKHU
nepeaaun/mpuéma nHGopManuu (JIEKTPUUESCKUX CHUTHAIOB) IO-
Jy4MBIIEe Ha3BaHUE «MH(POPMAIMOHHBIN MHTEpdEnc» Tae-To B
cepeaune 70 To10B.

B mporiecce 3TOro pa3BUTHS MPOUCXOMMIA U MPOUCXOINT KECTKAS
Ooprba HEe TOIBKO HOBOTO CO CTaphIM, HO, B OCHOBHOM, HOBOTO C HO-
BbIM, WJIH, YTO IIOYTHU HC3aMCTHO, HOBOT'O C COBCPIICHHLIM. Bo3mox-
HO, YTO U B JIPYyTUX O0JIACTAX TEXHUKH OOpbOa HOBOTO C HOBBIM SIBJISI-
€TCsl OCHOBHBIM ITPOLIECCOM Pa3BHUTHSL.

B 60 romax mpomuioro cToieTHst BO3HUKIIA pobieMa obecreueHus
B3aMMOJICHCTBHUS aHAJIOroBol M nudpoBoii ammaparypsl. CyliecTBoBa-
710 OOIBITIOE KOMYECTBO MyOIHUKAIHA B 3apyOEKHOW U OTEUECTBEHHON
TEeXHUYECKOW JIUTEpaType, a Takke HECKOIbKO KOHKYPUPYIOIIUX pa3-
pabOTOK COEAMHEHHS aHAIOTOBOH ammapaTtypsl ¢ HU(PPOBOH BHIYHUCITH-
tenpHOM MamuuaoW (LIBM). TTosiBUIMCh HMHAYKIIMOHHBIC, JTaMEIbHBIE,
ONTHYECKHe NaTdyuku Koma. Ho B mpouecce pa3pabOTKH ammaparypel
KaK B OT€YECTBEHHON aBI/IaHHOHHOﬁ IMPOMBIIIJIIECHHOCTHU, TaK U B 3apy-
0exHOH ObLTO HalieHOo d(PPEKTHBHOE TEXHUIECKOE pelleHne, odecre-
YHMBaIOIIee B3aMMOJICHCTBHE AHAJIOTOBOM ammapatrypbl ¢ aHaJOTOBOM
K€ amnmnaparypou u aHajnoroBoi anmnapatypsi C LIBM.

Crenyromieii mpobiemMoil B pa3BuTHN MHTEpdelica cTai nepexoa oT
AQHAJOTOBOM K IOJHOCTHIO LU(POBOH ammaparype. BHOBb MOSBHIOCH
HECKOJIbKO BApHAHTOB, NPH 3TOM OYEHb KECTKas OOphOa pa3BepHY-
Jach MEXJy MHKEHepaMu-pa3padoTUNKaMu TeXHU4ecku 3(dekTuBHO-
ro tumna uHTepderica, yUMTHIBAIOIIET0 HEKOTOPhIC 3apyOeKHbIE MPe/-
JOKEHHs, U aOCONIOTHBIMU TNPUBEP)KEHIIAMH CHaYala OJHOTO 3apy-
0e)KHOTO BapHaHTa, 3aTEM JAPYTOro.

[Ipu paspaborke HOpmaTuBHOH JokymeHTanmu ['OCT-18977-73,
PTM-1495-75 u I'OCT-18977-79 HekoTopble NMpEACTABUTEIN WHCTHU-
TYTOB M IPEINPUITHII TPeOOBAIH IS OTEUYSCTBEHHOTO 000PYHIOBaHUS
(baKTHYECKH TOYHOH KOMHMHM aMEPUKAHCKHX JOKYMEHTOB, KakK OBl
OIPEACIISIONINX HAMIPABICHUE TEXHMYECKOTO Pa3BUTHS BO BcEM Mupe.

Ecnu coBepieHcTBOBaHKE aHAIOTOBOTrO HHTEpdeiica U0 mpuodIu-
3UTEIBHO OJJMHAKOBO B IPAXKIAHCKOW M BOCHHOW aBHAIlMM BCEX CTPaH,
T.€ JUIs 00ecedeHUs B3aMMOACHCTBHS aIrnaparyphl Be3/e HCI0Ib30Ba-
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JMCh OJHOTHUIIHBIE CUTHAJBI, TO IPU NMEPEXOAe Ha HUPPOBYIO TEXHUKY
B CHIA (a 3arem u B 3amamgnoil EBpome) mpom3onmio paszieiieHHe Ha
JBa TuMa uHTepdeiica A annapaTypsl, BHIIOTHAIOMCH OJHH U TE Ke
byHKUIMH:

- I TPAHCTIOPTHOH aBHAaIuM — WHTep(ec ammaparypbl B COOT-
BercTBuH ¢ crenudukanueii ARINC-419, zarem ARINC-429 (nanee
o0o3Ha4YeHne TOKYMEHTOB A-429 U T.I1.),

- JUI1 BOCHHOH aBuanuu — uatepdetic B coorserctuu ¢ MIL STD -
1553 (manee M-1553) zatem M-1553B (MIL STD — Military Standard).

OTo JBa COBEPILIEHHO pa3HBIX BapuaHTa MHTEpdelica He TONBKO 110
TEXHUKE BBITIOIHEHUs, HO TJIaBHOE MO eJTM PUMEHEHUS:

- B criermudukanun A-429 (1977 r.) xopnoparu ARINC, anano-
ruyno ['OCT-18977-73 (1973 r.) u PTM-1495-75 (1975 .), rnaBHoe -
0THO3HAYHO HOPMHUPOBAINCH BCE XapaKTEPUCTHKH MHTep(delica KOH-
KPeTHOM amnmapaTypbl, B CBA3M C 4eM OOECIeYMBAINCh B3aHMMOJCH-
CTBHE M B3aMMO3aMEHAEMOCTh ammapaTypbl Ha Bcex JIA TpaHcmopT-
HOW aBWAlMW Psia CTPAH, YTO U OBUIO TJIaBHOW LIENBI0 MPUMEHEHHS
uHTepdeiica, a cIe10BaTEIbHO U ClIeU(DHUKALIUH.

B cranpapre M-1553 HOpMUPOBAIOCH HE3HAYHTEIbHOE KOJIUYE-
CTBO XapaKTEPUCTHK MHTepdeiica 0e3 MPUBA3KM K KOHKPETHOH arma-
parype, a B JUTEpaType COOOIIANIOCh, YTO TPH UCIIOIB30BAHUN MYJIb-
TUIUIEKCHOTO KaHana Ha OomOapauposuiuke Bl macca mpoBonoB co-
Kpalaercsi Ha HECKOJIBKO €OT KHUJIOTPaMM, YTO OBUIO «TJIABHBIM KO3bI-
pem» Bcex mocienoBareneit crangapra M-1553.

W3 cpaBHUTENBHOIO aHAJIM3a MAacChl MPOBOJOB pajualibHON LUQ-
POBOM CeTH M ABYX KaHAIOB MYJbTUIUIEKCHOH CETH 00s13aTeJIbHO
JUTSL OJTHOTO M TOTO K€ KOJMYECTBA aIllapaTyphl CleI0Bajo, 4TO B CBS-
3M C MPUMEHEHHEM B MYJbTHILICKCHOH CEeTH CIEeNUaIbHOTO KaOels,
yIenbHas mMacca KOToporo B 3-5 pa3 Oojbllie Macchl BUTOH Maphl B
JKpaHe, HAM4YUsl CHENUAIBLHBIX OTBETBHTENIEH W HEOOXOJMMOCTH B
CHENUAIBHBIX KOHTPOJUIEpaX, Macca MYJBTHILICKCHON ceTH OoJblie
Macchl paJuaJbHOM CETH.

[IpuHIMNUaNBEHEIM HEJOCTaTKOM MHTEpdeiica Tuna M-1553, B 00-
1IeM HenmpuEéMIIEMBIM JUTSE aBUAIIMOHHOTO 000PYAOBaHMsI, 0OecIieunBa-
IOLIero 0e30MacHOCTh MONIETA, SBISETCS HAIWYHE LEHTPAIBLHOTO KOH-
Tposyiepa — KOMaHIUpa-IUPKEPa MEXIy NAaTYUKOM HHPOPMALUHU H
OpUEMHHUKOM (MEXIy CHCTEMaMH M3MEPSIOIIUMH IapaMeTphl MMoIETa:
BBICOTY, CKOPOCTb, KPEH, TaHTaX, Kypc U T.Il. U HHAUKATOpaMu Iapa-
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METpPOB TOJIETa Uil SKHIIAXKa, CHCTEMOW aBTOMATHYECKOTO YIIpaBiie-
HUSI, BBIYUCIUTEISIMA | T.I1.). KOHTPOJUIEP C OTPEAENEHHON MTepHOANY-
HOCTBIO KOMaHIyeT TaTYUKaM - BBIIaTh HH(POPMAIIHUIO.

Heob6xoaumo oTMeTuTh BakHyto poisib kopropamuu ARINC (Aer-
onautical Radio, Inc.) B passuTum 6oprToBoro marepdeiica. Kopmopa-
must co3mnana B 1929 romy, mepBoHadanbHO B OCHOBHOM JIJISI paciipesie-
JICHUS1 YaCTOT PaAMOCBSI3H, YTO YACTUYHO OTPAKEHO B HA3BaHUH, 3aTEM
OJTHUM U3 TJIABHBIX HANpaBICHUN PabOTHI KOPMOPAIMH CTalI0 OpPTaHU-
3alMs W BBITYCK «TPEX KIIACCOB CTAaHAAPTOB»: XapaKTEPHCTUKU
ARINC, Cnermuduramun ARINC, Toxnaxsr ARINC.

Komurer AEEC (Airlines Electronic Engineering Committee) u
npyrue oprannszanuu (AMC, FSEMC) nmoaroraBnnBaioT mMatepuaibl,
KOTOpBIC 3aTeM myoaukyroTcs kopropamueid ARINC .

B cnenngukanusx ARINC o0s3aTenbHO coolImaeTcs, Harpumep, B
paznene DISCLAIMER (oTka3, orpeueHue), 9To STOT AOKYMEHT HE
YCTaHaBIUBAET WJIH MPEANMCHIBAET TPEOOBAHUS K 000PYIOBAaHHIO H €r0
MPUMEHEHUE HE HAKJIAJbIBACT KAKUX-THU0O 00s3aTeIILCTB Ha KOPITOpa-
IHIO.

Ipumeuanue: IlpuMeHeHHEe B NEPEBOAHBIX MaTepUanax
TCPMHUHA «cmandapm», a TaK K€ HECMOCPCIACTBCHHO B cneumbnxaun-
ax kopropauun ARINC, (B BBogHOI yacTH crienudukanuii Bcrpeua-
ercs cioBo «standard») me xoppexmmo. llenecooOpa3HO HCIOIB30-
BaTb TCPpMHUH ((CHGL[I/Iq)I/IKaI_[I/IH» B 3HAYCHUU «PEKOMEHIAUA). Kcra-
TH, B OTEYECTBEHHOM HOpMaTHBHOﬁ JOKYMCHTAIUU €CThb IOHATHA
«Crangapt» u «PykoBonamuil Texauueckuii matepuan» (PTM).

TexHUUECKHE XapaKTepUCTUKU UHTepdelica B COOTBETCTBUH C Tpe-
OooBanusiMu M-1553 B TOM WJIM HHOM BapHaHTE MOSBISUINCH B Pa3HBIX
KypHAJaX M TOCTYXXWJIA MaTepHajoM Uil pa3padOTKH CTaHaapra
(opuentupoBoyHo B Hawyane 80 romoB.) Ha MYJIbTHIUICKCHBIA KaHAI
nepeaayur JaHHBIX IJI OTEUYECTBEHHBIX BOCHHBIX JIA.

B oxnoit u3 mocneaanx (2003r.) peaakiuii TOKyMeHTa JIaHO OIpe-
JIENIEHNE - «MaruCTPaNbHBIA MOCIeI0BaTeNbHBIN nHTephenc (MyIbTH-
TUIEKCHBIN KaHAaJl TIepeadu TAaHHBIX )».

ITompITKa CO CTOPOHBI WHXXEHEPOB-Pa3pa0OTUMKOB aHaJora M-
1553 npencraBuTh pa3paboTKy 3TOTO JOKYMEHTa KakK MEPCIEKTHBHYIO
1 eqmHCTBeHHYIO 1 BoeHHBIX JIA, a TOCT u PTM, npuMeHsFOnmx-
cs Ui 00OpyoBaHMsL BceX BOCHHBIX JIA, Kak ycTapeBUIME TOKYMEH-
ThI, IPUBEJIA K MMPOTUBOCTOSIHUIO M KOH(IIMKTaM, a IJIABHOE K pa3Jielie-
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HHUIO 000pyZOBaHMs IO MHTepQeiicy He TONBKO MEXIY TPAHCIOPTHON
Y BOCHHOW aBHAIMeil, HO U B BOSHHOW aBHAIMU - MEXIY 000pyAoBa-
HUEM Ha CYIIECTBYIOIIUX CaMOJETaX M OTICIbHBIMH HOBBIMH pa3pa-
00TKaMH, COOTBETCTBYIOIIUMH aHajory M-1553.

B HEKOTOpBIX HMHCTUTYTaxX, OPraHU3ALMSX, NPEIUPUSITUAX Pa3IUY-
HBIX MUHHCTEpCTB U BY, nMeromux oTHOIIEHNE K aBHALUH, CYLECTBO-
BaJIO IBE TPYIIBI HHXCHEPOB, AJIsl OJHON TJaBHOE — TEXHUYeCKas d-
(eKTUBHOCTP W €OUHCTBO WHTepdeiica, sl APYyrod - 00g3aTeTBHO
«KaK B AMepUKe».

JK€ctkas TpUBEpKEHHOCTh K 3apyOeXHBIM THIIaM HHTep(eiica y
HEKOTOPBIX pa3pabOTYUKOB MPOJEMOHCTPUPOBAaHA B MaTepHaliax Cayo-
HoB MAKC. B pekiaMHOM mpocrieKkTe Ui 0T€YeCTBEHHOTO0 000pymo-
BaHMsI TPAHCIIOPTHOTO CaMOJIETa TepeyrcieHbl 4 crienuuKanum Kop-
nopauuu ARINC st pasubix TunoB unTtepgeiica u MIL-1553B. Ore-
yectBeHHbIE 'OCT u PTM B nepedHe OTCYTCTBYIOT.

B 2000 romax mosiuiicst (POHTaH HOBBIX crenupukanuii Kopmopa-
i ARINC nns 6oproBoro uHTepdeiica. B HUX yka3aHO HEJOCTaTOY-
HOE KOJIMYECTBO XapaKTEPUCTHK [yl pa3paboTku uHTepdeiica, U xa-
PAKTEPUCTUKU MMEIOT OOJBIIOE KOJMYECTBOM BAapPUAHTOB, KaK B CBOE
Bpems B A-419, uckirouéHHO BBe/IeHHEM crieiudukaru A-429.

OOecnieunTh B3aWMOJICHCTBHIE ammaparypsl 0€3 MHOTOYHCICHHBIX
nepeKiroyaTeseid, MOCTOB, MEPEeXOAHBIX NpeoOpazoBareiel u T.II. He-
BO3MOXXHO, TIPH NMPUMEHEHUH HECKOJIBKUX TUMOB WHTepdelica Ha ol
HOM OOpTY.

B mporuecce coBepiieHCTBOBaHMS U pa3paboTKu MHTEp(deiica Bo3-
HHUKAJI0 MHOT'O BapUMaHTOB, NpEAIaraeéMblX OTIACIbHBIMH WHCTUTYTa-
MU ¥ MPEIPUSTHIMH, HO KaK B OTEYECTBEHHOW TaK U B 3apyOeKHOM
TPAHCHOPTHOW aBHAIMH HEU3MEHHO TPOHUCXOMI TIEPEX0]] K eNHHOMY
OJHO3HAYHOMY MHTepdelicy I annmapaTypsl Bcero 6opra, u, oco-
OCHHO BaXHO TIOJYEPKHYTh, YTO K CIUHOMY HWHTEpdeiicy BO Bcex
cTpaHax, pa3pabaThIBAIOIIUX anmapaTypy Uil TPAHCHOPTHOH aBua-
nuu. KoHeuHo, ecTh OTKIIOHEHHSI, HO OHH HECYIIECTBEHHBI.



I'maBa 1 Anasnorossblii uHTEpQeiic

1.1 AHaJ10roBBI€ KAHAJIBI CBA3H

B 50-60 rogax mpouutoro Beka 060pya10BaHuEe KOHKPETHOTO CaMmo-
néta W BepTONETa MPEACTABISUIO HAOOP (QYHKIIMOHAIBHO 3aMKHYTOMN
anmaparypsl — CHCTEMbI CO CBOMMU MYJIbTaM U MHAHKATOPAMH, OJIOKH,
BBITIOTHSIFOIIINE KOHKPETHYHO (DYHKIIHIO U T.I1.

Cucremsl pa3pabaTsiBajach Kak OTHEIBbHBIE YCTpOHCTBa 6€3 co-
TJIACOBaHUS C pa3pabOTUMKaMU APYTHX CHUCTEM, KoTopbie Ha JIA momy-
Yany WM TepefaBand WHPOpManuio B JaHHYIO cucTeMy. B cBs3m ¢
3TUM CHCTEMBI-ATUNKH UMEIM BBIXOHBIC DJIEMEHTHI, TPATUIIMOHHBIC
JUIS  TIPSONPUSATHS pa3paboTuuKa, HANpUMEp, CHCTEMa BO3IYIIHBIX
curHainoB (CBC) umena Ha BBIXOJE MOTEHIIMOMETPHI, THPOBEPTUKAIH -
cenbcunbl, BeicoToMep (PB) — ycmnurens mocrossHHOro TOKa. Jlaxke
Korga OJIOK B cUCTeMe padoTal co «CBOMMUY MyJIbTaMU M WHIMKATO-
paMu, BO3HUKAIH MPOOJIEMbI CTHIKOBKHU aNMapaTypbl BHYTPH CUCTEMBI
npu pa3paboTKe OJIOKOB pa3HbIMU MPEANPHUATHIMH, HAIIPUMEpP, OJIOK
paspaboTKH OJHOTO MPEINPHITHS BbIIABAT 3HAYCHUE yIJia C MPHUBSI3-
KO K HyJICBOMY TOJIOXKEHHUIO POTOPA M CTATOPA JaTYWKa yIiia, a Japy-
roe NpeArpusTHE - CO CABUTOM Ha HECKOJIBKO TPaIyCcoB, B CBS3H C YeM
NpY HCHOJB30BaHUH OJIOKa pa3pabOTKU OJHOTO MPEANpPUSTHS B aHa-
JIOTMYHON CHUCTeMe pa3pabOTKU JAPYroro MPEeANpUATHS BO3HHKAA
«Oonpmas rojoBHas Oomb» B mensx obOecrieueHus: B3auMOCHCTBHS
CUCTEM C Pa3JIMYHBIMHU JIaTYMKaMU JUIS KOHKpeTHbIX JIA pa3pabarbi-
BaJMch OJ0KM KoMMyTanuu, HanpuMmep, bBK HK — 6ok  kommyTarun
HABUTAIIMOHHOTO KoMmruiekca (puc. 1.1), B KOTOpOM yCTaHaBJIMBAIUCH
yCTpoiCTBa 00ecIeYnBarone QyHKIIH:

- Pa3MHOKEHHE CUTHAJIOB,

- COCJIMHCHHE CHCTEM C Pa3JINYHBIMU THUIIAMH JATYUKOB U MPUEM-
HUKOB.

DYHKIUSI PAa3MHOKEHUsI CHTHAJIOB Obljla BbI3BaHA TEM, YTO IIH-
POKO pacmipoCTpaHEHHBIC DIEMEHTHI THIA CEIbCUHOB M MTOTEHIIMOMET-
POB MMM OTPaHUYEHHYIO HAarpy304HYI0 CIIOCOOHOCTH — He Oonee 2-3
NpUEMHHKOB, B TO BpeMsl Kak MoTpeduTeseld nHPOpMAaITUK B psijie CIIy-
yaeB Obuto Oonee 20-tu. [{nst oOecrievueHus pa3MHOKEHUS CUTHAJIOB
MPUMEHSUTUCH CICIHATbHBIC YCTPOUCTBA — CIESAIINE CHCTEMbI MacCoi
1-2 xr, HeckoubKo IITYK B coctaBe BK HK.



10 I'naa 1. Un¢dopmanmnoHHoe cofep:kaHne CUTHAJIOB

WHorna pa3MHOXEHHE CUTHAIOB IPOU3BOANIOCH HEIOCPEACTBEH-
HO B 0JIOKE M3MEPHUTEIHLHON CHCTEeMBI, HanpuMep, B cucteme CBC ms
BbIIaYl MapaMETPOB BBICOTH YCTAHABIMBAJIOCH 5 MOTEHIMOMETPOB.
IIpu 3TOM A1 OAHOTO TUIA CaMOJETOB YCTAHABIMBAIOCH 2 TIOTEHINO-
MeTpa Ul BbIJA4d OTHOCHUTENIBHON BBICOTHI U 3 - sl aDCOIOTHOM, a
[UId JpYyroro THIA CaMOJIETOB B AHAJIOTHYHOM OJIOKE TOTO e paspa-
6otunka CBC ycranaBmmBanoch 2 MOTEHIHOMETpa AJisi aOCOJIOTHOM
BBICOTBI M 3 — 71 OTHOCUTENBHOM, B CBA3M C YEM B JKCIUIyaTallH
MHOT'JIa BOHUKAJIN HEJOPa3yMEHHSI.

B ogHOM M3 MOCKOBCKMX HMHCTHTYTOB pa3palbaThIBAICS NaTYUK
«bhay-komy», a 3aTeM pa3paboTka ObLIa 3aMEHEHa Ha JaT4uK «V-KOomy.
B ogHOM W3 JIEHMHTPaACKUX MHCTUTYTOB ObLI pa3paboTaH MHIYKLU-
OHHBIN fAaTuvk Koxa. IlpennpusaTus CTpeMWINCh yCTaHABIMBAaTh B
«CBOei» ammapaType JaT4uKu U TpUEMHUKU CBOEH pa3pabOTKH, OT-
Bepras Jyqire pa3paboTKu APYTrux MpeanpUsITHH.

DyHKIMS COEJMHEHMs] CHMCTeM ¢ Pa3IMYHBIMH TUIIAMM JAT-
YHUKOB U NMPUEMHUKOB TaK)Ke 00eCIIeYNBANACh C TIOMOMIBIO CIESIINX
CHCTEM M MOJIyylJla IIHPOKOE PacHpOCTPaHEHHE IIPHU BBEIACHUH HA
0OpT HABUTALIMOHHOTO BBIYMCIMTEINS, HA BXOAE KOTOPOIO HEBO3MOKHO
OBIJIO YCTaHOBUTH MPUEMHUKU JIJISl BCETO Pa3HOOOpa3ust BBIXOJIHBIX
3JIEMEHTOB B CHCTeMax-laTYMKaX, ¥ C MOMOIIBI0O HECKOJIBKHUX CIeIs-
IIMX CUCTEM MOXKHO OBLIO CBECTH 3TO pasHOOOpasue K 2-3 TUIam.

Hannune pazHOTHIHBIX JaTYMKOB M IEPEXOJHBIX OJIOKOB CHIIBHO
3aTpyIHSUIO paboTy Ha caMoN€Te IMpH OTIaJKe 000pyI0BaHUS M OTHIC-
KaHUHM MECTa HEHCIPABHOCTH.

Kak B oTeuecTBeHHOH, Tak W B 3apyOeKHOH NPOMBIIUIEHHOCTH
pa3padaTeiBaiIoCh OOJNBINOE KOJMYECTBO JATYMKOB-TIpEOOpa3zoBateseit
YTJIOBOTO TOJIOKEHHS BaJla B KOJ - «BaJl KOJI»: WHIYKIMOHHBIE, OTITH-
YECKHUE, JaMENIbHBIE U T.II.

[TonoxxeHne NMPUHIMITHAIBHO HM3MEHUIIOCh K KOHITY 60 ToIoB.
WuxeHepaMu OIHOTO U3 MOCKOBCKHX 3aBOJIOB OBIIIM pa3paOOTaHBI HO-
BbI€ JATYMKHU U MPHUEMHHUKH — CHHYCHO - KOCHHYCHBIE TpaHc(opmaTo-
pst (CKT).

IIpumenenne natanka CKT BMecTO cebCHHOB M MOTEHITMOMETPOB
u paspaboTka mpeoOpaszoBareneii «HanpspkeHne CKT-kom» B cocrtase
IUQpPoBOI BBYUCTUTENbHO MamuHbl (LIBM) TO3BOJIIMIO MCKITIOUUTH
0ok kommyTanuu (puc. 1.2).
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CucTeMbI-TIpHEMHIKHI

Cucrema - 1aTYUK

«1 >()

EEEEEE

~ ~
«A» - mipeoOpazoBarenb \ AR
«Ban-Konay, Ha BeIXOIE
KOTOPOTO MPEIoaraioch
YCTaHaBIMBATh JAaTYUKU KOJa bK HK [ ]
st UBM: uHAyKUHMOHHEIE, 1IBM ||
JIaMeJIbHbIC, ONTHYCCKUE U T.II.

- BK HK — 6110k KOMMyTaIiy HaBUTAIIHOHHOTO KOMITIIEKCa
- «1» - 1aT4MK aHAaJIOrOBOrO CUTHAJIA THIA CEJIbCUH, MOTEHLIUOMETP U T. II.
- —— JIMHUuA LII/I(I)pOBOFO CHUT'HaJ1a.

Puc. 1.1. CoennHenue anmaparypst 60-x romos

CHucTeMbI-IPUEMHUKHI

CucreMa-gaTanK

«2»() __________ » ) :

«2»- CKT (x CKT-gatuuxy moxuo noaxmounts 20 CKT-npuéMHUKOB)

Puc. 1.2. Coennnenue anmapatypsl 70-X romoB
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Cpenu pa3niYHBIX Pa3pabdOTOK BHIIEISIACH BEICOKOM TEXHUIECKOMH
3¢ (PEeKTUBHOCTRIO HM300pETCHHE WHXKEHEPA JICHUHTPAJICKOTO TIPEATIPH-
atusi — npeobpazoBanne curHana CKT B kon B ycTpolicTBe BBOIA
I[IBM. BapuaHT 0TCYTCTBOBAJ B OTCUSCTBCHHOHN U 3apyOeKHOU TeX-
HUYECKON U MAaTEHTHOH JIuTepaType.

CKT
u; = Ugcosé

,—! _—
Urn/rr -~ uZ = Uosin0
L7
U

v

u:z

OKTaHTBI' '

Puc. 1.3. [Ipeodpa3oBanue yria noBopora Baja B koa ¢ nomombio CKT no
NPUHIUIY aMILTUTYAHOro ypasHoBemmBanusi: CKT — cHHyCHO-KOCHHYCHBIIH
Tpancdopmarop;

Cxema nepenaun napopmanmu ¢ npumeHeaneM CKT mokazana Ha
puc.1.3.

Tonbko B cepeaune 70 romoB mpu pa3pabOTKe HABUTALMOHHOTO
000py/ZI0BaHMsI COBMECTHO ¢ (hpaHIly3cKOH (QHUPMOI OKa3anoch, 4TO 3a
pyOeXOM HCTONB3yeTCs HMMEHHO TaKOe TEXHWYECKOEe PEelIeHHe, MpH-
4éM (QpaHIy3CKUI BapUaHT MO KPUTEPUIO TOTPEIIHOCTh Mpeolpaso-
BaHus curHanoB CKT-maTumka B KOJ HECKOJBKO YCTyHajl — OTeue-
CTBEHHOH pa3padoTKe.
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Texnngeckue xapakrepuctuku CKT cymecTBeHHO TIPeBOCXOIIITH
XapaKTePUCTUKH CEPUHHBIX CETLbCHHOB M MIOTEHIINOMETPOB:

- BBICOKAsl Harpy304Hasi CIIOCOOHOCTh AaTtyuka — 10 20 npuémuu-
koB tuna CKT u Oosnee eciiu MPUEMHUKH UMEITH BBICOKOOMHBIH BXOJI
(> 40 xOwm ), TorIa KaK K CEeIbCHHY WIN TOTEHIIHOMETPY MOKHO OBLITO
HEITOCPEICTBEHHO TOIKITIOYUTE TOIBKO 2-3 IpUEMHHNKA,

- YCTOMYUBOCTh K KOPOTKOMY 3aMBIKAHHWIO BBIXOJHBIX JIUHUH ( T10-
CJIe yCTpaHeHHS 3aMbIKaHUsI pabOTOCIIOCOOHOCTH BOCCTAHABJIMBAIIACH),

- MeHbInasg (B 2-4 pa3a) MOTPENIHOCTH Tepeladd MapaMerpa Io
CpaBHCHUIO C CCIIbCUHAMHU U IMOTCHIUOMETPAMU,

- Fa6apI/ITbI HCKOTOPLIX JATUMKOB COBIAJaJIn C I‘a6apI/ITaMI/I npu-
MEHSEMBIX CEIHCHHOB, YTO TIO3BOJISIIO MOACPHU3NPOBATH aIIaparypy,
3ameHol cenbcuHoB Ha CKT,

- rjaBHoe ke - aHajorosbli matunk CKT wucmone3oBajics g
HETMIOCPEICTBEHHOW  Tepefaydl CHTHAJIA B IHU(PPOBYIO BBIYUCIUTEINb-
HYI0 MallliHy, B OJIOKE KOTOpPOH YCTaHaBIMBAaJICS MpPeoOpa3OBaTeib
ananorossix curaaiaoB CKT B xon.

1.2. Buenpenue CKT u koMIIekchl annapaTypbl

Buenpenne CKT mpoxonnno ¢ omnpefenéHHBIMH TPYAHOCTSIMH H
HENPUATHEM CO  CTOPOHBI IIPUBEPKEHIIEB CENBbCUHOB. Ha odeHb «y3-
KHX» COBEUIAHUAX «OOJICIBIINK» 338 CEIIbCUHBI B NMPUCYTCTBUU TeX,
kTo crocoOcTBoBas mepexony Ha CKT mosmymryTss TOBOPHI YTO-TO
BpoJe: «BepéBka rutadetr mo Tem, KTo crapaercs BBecTd CKTy.

B cBs3u ¢ Tem, 4To ammapaTypa pazpalaTbiBallach KaK OTIEJIbHBIE
yCcTpoiicTBa OO0JIBIIIOE KOJTMYECTBO Pa3pabOTINKOB, B YACTHOCTH pa3pa-
OOTYHKHN THPOCKOITMIECKUX CUCTEM, CUUTAJIH, UTO ammapaTypa J0JDKHA
pa3padaTeIBaThCs C TPAIUIMOHHBIMU JAaTYUKAMHM, & HA OOPTY JOJIKHEI
YCTaHaBIUBATHCS OJIOKH KOMMYTAIIUH JUISl CBSI3U C CHCTEMaMH, TIpH-
menstromumu CKT wiu ¢ iudpoBbiMu cricTeMaMu.

OTo HampaBiieHHE pa3pabOTKH 00OPYAOBaHHS CTajO MOYTH Odu-
muansHeM. Ukenepos u3 JIMU npurnacunu B MAIL (MuHMCTEpPCTBO
aBHAIIMOHHOMN MPOMBITINIEHHOCTH) I OOCYKIeHUS MPoOJIeMBI pa3pa-
00TKM  OJIOKOB KOMMYTaLUH Jisi HOBOro o0opyaoBanus. CoTpyIHH-
KOB MHHHUCTEPCTBA MHTepecoBayo Kakue Tumel BK Heobxomumo pas-
pabaThIBaTh, BO3MOXKHAS HAAEKHOCT, Macca,  T.11., a mmkeHepsl JIMU
HacTauBanu: HUKakuxX BK He 10mKHO OBITH B HOBOM MJIM MOJEPHU3U-
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pyeMom obopymoBanun. Ilocne momyropagacoBoro oOCyXaeHUS BCEX
MpUIrIacwiv Ha coBellanue. Jloknan aenan MUHHUCTP aBUAIMOHHOM
NPOMBIIIEHHOCTH. B nokiane mpockons3nyna ¢pasa tuna: «A ecnu
MOHAI00UTCST AECATOK OJOKOB Pa3MHOKEHHSI CUTHAIOB 3TO HE COCTa-
BUT IpoOaeMbl». CTano MOHATHBIM, KTO Y4acTBOBAJI B IOATOTOBKE
JOKJaza.

B ropone Csepanoscke (ceityac ropon ExaTtepunOypr) B rocTHHH-
e «bonpmoit Ypam» cocrosmack Beecoto3nas koH(pepeHIHs, MOCBsI-
LIEHHAas! JIEMEHTaM — JaT4YUKaM U MPUEMHHUKAM CUTHAIOB. DJIEMEHTBHI,
paspabateiBaemble B CTpaHe, ObUTH IOMEIIEHBI B CTEJUIaXKe, HMEIOILIEM
okoio 60 syeek. B Tpéx sueiikax Opumn npencrasiens CKT. B nokna-
ne npencrasutens JIMM 6puto mom4€pkHYTO, YTO HA CAMONIETaX U BEp-
ToJIETaX OYIyT MPUMEHSATHCS TOJBKO 3TH 3JIEMEHTHI, KaKk 00ecreunBa-
IOII[ME BBICOKYIO TOUHOCTH N€peladll CUTHAJIa, BHICOKYIO Harpy30YHYIO
CIOCOOHOCTD, a INIABHOE, 00ECTICYHBAIOIINE B3aUMOCHCTBIE aHAJIOIO0-
BOI U mupoBOi anmmapaTypsl 0e3 MPOMEXKYTOUHBIX YCTPOUCTB. 3asB-
JIEHHE BCTPETUJIO OTPHUIATEIbHYIO PEAKIIUIO 3aJ1a, HO TIOCTIe COBEIIaHuUs
2 YenoBeKa 3aMHTEPECOBAINCH PEIICHHUEM B aBHALMOHHON  IPOMBILI-
JICHHOCTH.

HecMoTpst Ha BBICOKOA((EKTUBHOE TEXHHUYECKOE pEIlIeHnEe aHao-
roBOro TUMNa uHTepdelica NpeANpPUATHSIMH IPYTUX MHHUCTEPCTB IIpe/l-
naranuch MeHee 3(p(hEeKTUBHBIC PEIICHUs] B CBSI3U C YEM CTajla OUEBU/-
HOW HEOOXOAMMOCTh pa3paboTku ['ocydapcTBEHHOro craHpapra Ha
uHTepdeiic 60PTOBOro 00OPYAOBaHHS, TEXHUUECKHE XapaKTEPHCTHKH
KOTOPOTO YK€ HauyaJld Peau30BbIBATHCS B HOBBIX KOMIUIEKCHBIX pa3-
paboTKax.

B ®unmane JIMU (1€THO-HCCIEI0BATEIBLCKUH HHCTUTYT) OBLIT pa3-
paboTaH, COrjacoBaH C MPEINPUATHIMUA U UHCTUTYTaMHU MIPOEKT CTaH-
Japra u nepefan B Hay4dHo-ucciienoBaTeIbCKUil HHCTUTYT CTaHAAPTHU-
sanmu 1 yHudurauu HUMCY, HUUCY nepenan B ['occranmapt, u
obut BeimymEH [[OCT-18977-73, HopMUpyOmMiA Tpu THIa UHTEpdEH-
ca: aHaJIOTOBBIM, AUCKPETHBIN U HUPPOBOIA.

B 1975 rogy B AHriuu ObUIO pelIeHO HOPMHPOBATH aHAJIOTOBBIN
uHtepdeiic. Auriuiickuii jokymenT - «ISO/TC 20/SC 1 — Aerospace
Electrical Requirements Secretariat United Kingdom (UK)» (Tpe6o-
BaHMSI K a9POKOCMHYECKOH dJIEKTpUUecKoi ammapatype. Cekperapuat
Coemunénnoro KoposeBcTBa) depe3 MEXIyHAPOIHYIO OpPTraHU3AIHIO
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ISO (INTERNATIONAL ORGANIZATION FOR STANDARDI-
ZATION) u HUMCY 6b1t nepenan B JINN.

B anrnmiickom mokymeHTe OBLI psii HETOYHOCTEH, B YAaCTHOCTH
npeanaranock koadumuent tpancpopmannu (KT) m3menus ompene-
JSITh KaK COOTHOILIEHHE BUTKOB NIEPBUYHOIN M BTOPUYHON OOMOTOK, 4TO
€CTECTBEHHO HEBO3MOXKHO IPOBEPHUTH IIOCIE M3TOTOBICHUS H3AEIHA
0e3 «pa3MOTKM» 0OMOTOK. B Hamem oTBeTe mpesiaranoch ONpeaessTh
KT kak cooTHollleHME MEPBUYHOIO W BTOPUYHOIO HAIPSIKEHUH, Kak
3TO J1eN1aJI0Ch Ha 3aBOJAX.

OtBer ObUT pa3paboTaH Ha 3 CTpaHMIAX U COTJIACOBAH C PSAOM
npeAnpusTuii, B ToM uncie ¢ papaborurikamu CKT, koTopsie BHeCH
cyumectBenHble npeanoxenus. Corpynnuk JIMW — npencraBurens B
ISO mpemnoxui COKpaTuTh OTBET IO | CTpaHUIIBI, UCKIIOYHMB BCE
000OCHOBaHUS TaK KaK M3 HHUX CIEA0BANIO, YTO TEXHUYECKOE COIEpikKa-
HHUE aHIVIMHACKOrO JOKYMEHTA HE JOCTATOYHO KOppeKTHO. OTBET ObLI
nopaboTaH — OCTaBlICHB! 6 3aMeYaHUN: U3MEHUTh PEAAKLUI0 HEKOTO-
PBIX MYHKTOB aHTJIMHCKOTO JOKYMEHTa B COOTBETCTBHH C JJOCTUTHYTHIM
YPOBHEM TEXHUKH W HOPMaMH, NPUHSTHIMH B OTEYECTBEHHBIX JIOKY-
MeHTax. COOTBETCTBYIOIINMM MyTEM NPEAJIOKEHHUST ObUIM IepelaHbl B
AHTIMIO.

B otBeTe n3 AHrHH COO0MIAIOCh, YTO HAIIH HPEIIOKEHUS HE MO-
TyT OBITh IPUHATHI B CHJTy OTCYTCTBHUSI HEKOH (pyHIaMEHTAJIEHOCTH.

Pabora ¢ mokymeHTOM ObLIa MpeKpalieHa, Tak Kak €imé npu co-
TJIACOBAaHWH JJOKYMEHTA TPE/ICTABUTENN HEKOTOPBIX TPEANPUATHHA yKa-
3bIBAJIM Ha TO, YTO HOPMHUPOBATh aHAJIOTOBBIN MHTEpdeiic He uMeeT
CMBICJIA, TAaK KakK BCS anmapaTypa JIeTaeT, WM U3rOTaBIMBAeTCs Ha 3a-
MeHy. Uepe3 HekoTopoe BpeMst ObIIIH IOTyYeHBI IPETIOKEHUS U 3aMe-
yanus npeacrasureist CIIIA k aHTTHIICKOMY JOKYMEHTY W K TIPEIo-
xernssm CCCP (B CILHA gokymenT 1SO nomnan BMecTe ¢ MpeasioxKeH -
ssmu CCCP):

Document No ISO/TC 20/SC 1 (USA-24) 140 April 1975
«USA MEMBER BODY COMMENTS ON DOCUMENTS TC
20/SC 1/N94 — 2ND DRAFT PROPOSALS BY UK FOR INTER-
CONNECTIONS IN ANALOGUE DATA TRANSMISSION SIS-
TEMS IN AIRCRAFT»

«Kommenrapun npeacraButens CILIA x goxkymentam TC 20/SC
1/N94 — TIpoekt 2ND mpemnoxennit UK s obecrieueHust BHeEIII-
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HUX COCI{I/IHCHI/Iﬁ CUCTEM II€pE€AaYN NaHHBIX aHAJIOI'OBBIMU CUTHAJIaMH
Ha JICTAaTCJIBHOM aImapartey.

B nepBrIx 6 myHkTax nokymeHnTa npeacrasutens CLIA B ToM mwin
HWHOM BHUJC BbIPAKaJIOCh COIJIaCU€ C HAIIMMU NPCATIOKCHUAMMU:

1. Para. 5.2, 5.3 and NOTES 1 & 2 should be deleted ...

(IIpenJioskeHne MPAKTHYECKH COBMAZAJIO0 ¢ HAIEH peKoMeHIa-
nHeid. )

2.Figure 1 should be redrawn to show the synchro types and typi-
cal circuits. In support of the U.S.S.R. comments in 1SO/ TC
20/SC1 (USSR 4) 114, We wish to add the view that the document

(MonnepxuBasi kommentapuu CCCP B [ISO/ TC 20/SC1
(USSR, 4) 114, Mbl XOTUM NPHUCOETHHHUTHCS K MO3UIHH 3TOrO J10-
KyMeHTa . . .)

3. In paragraph 7, reference to the equipment terminal designations
lettered . . .

Again, our view supports the U.S.S.R. position that this standard
be adaptable to any symbolization in any written language. ..

(Onste MbI nogaep:kuBaem no3uuuw CCCP...)

4. The above statement also applies to paragraph 8. The U.S.S.R.
suggestion in the second paragraph of item 2 of their comments is
commendable.

(IMpensoxenne CCCP Bo BTOpOIi maparpag /BTopoii myHKT 3a-
MeYaHMii/ 10CTOHHO 0100peHus).

5.Paragraph 9 should be changed to indicate the systems require-
ment of the synchro(see comments in paragraph 2 above) (cmotpu
KOMMEHTapuH K naparpady 2 Bbliie).

(IMpenJio:keHne COBNAAAIO ¢ HAIIEH peKOMeHIaNHeN. )

6. Paragraph 10 should also be based on the system requiments.

Paragraph 10.1 should be changed to the U.S.S.R. recom-
mendation.

(IMaparpa¢ 10.1 noszkeH OBITH H3MEHEH B COOTBETCTBHH C pe-
xomenaamnueit CCCP).

Jlanee B aMepUKaHCKOM JTOKYMEHTE COJEpKATCs MPeaioxkKe-
HI/IH/ 3aMCUYaHUA K JOKYMCHTAM 3alla/IHbIX CTPaH.
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OTOT AOKYMEHT MOJITBEPIUII BHICOUYANIIINI YPOBEHb PAa3BUTHS TEX-
HUKM aHAJIOTOBOTO MHTEpdeiica B 0TE€YECTBEHHOM aBHAIIMOHHOM 000-
PYAOBaHHUH, KOTOPBIH OBLT AOCTHTHYT OJlarofiapsi OpUrHHAIBHBIM pas-
paboTKaM COBETCKMX WH)KEHEPOB HE TOJIBLKO 03 OTIISAIKM Ha 3apyOesk-
HBIE TyONHUKauH, HO M B 00phOE C HOBBIMH OT€YECTBEHHBIMH U 3apy-
OeKHBIMH pa3pabOTKaMH, KOTOpPbIE pa3iIUYHbIe MPEATPHUSITHS IIbITa-
JIMCh Peann3oBaTh B O0OPTOBOM 00OPYAOBaHHU.

Takum 00pa3oM, Ha dTare pa3BUTHI aBUAIIMOHHOW TexHUKH 60-70
ro/ioB B aBHanmoHHO# npomsinuieHHocTd CCCP Obin BBIOpaH opuru-
HAJILHBIA TEXHUYECKH COBEPIICHHBIN BapUaHT aHAIOTOBOTO MHTEpde-
ca, 00ecreynBaloIIero co3aHle KOMIUIEKCOB aHAIOTOBOM aInaparypsl
C BKITIOYCHHUEM ITU(PPOBOA TEXHUKH.

B xonme 60 romoB Kak pe3ynbTaT MPOBEACHUS Psifa HAYIHO HC-
CJIEZIOBATENbCKUX PadOT MOsBUIIACH TEHACHIHS pa3pabaTeiBaTh OOPTO-
BYIO amnmapaTypy B KOMIDIEKCE, HAIpUMEpP, CHCTEMBI MIJIOTaXHO-
HABUTAIIMOHHOTO KOMIDIEKCAa Pa3padaThbIBAINCh OAHOBPEMEHHO C HC-
MOJIb30BaHUEM 00IIero uHTepdeiica, 00eCIeUnBaIONIero UX B3aUMO-
neiictBre 0e3 0J0KOB KOMMYTAIIHH.

[lepBbIil BapuaHT KOMIUIEKCA C aHAJIOrOBOM ammapaTypoil, comep-
xameit jatankn CKT u LIBM ¢ npeobpazoBatensimu pazpabaTbIBaiics
B camoM Havaie 70 rojoB, U B 0003HAYEHUE CHCTEM KOMIUIEKCHOH am-
napatypsl ObUTH BKJIIOYEHHI JIBE TMocieaHue udpsl aatel 1972 roma
pa3pabotku, Hanpumep CBC-72, PB-72 u T.1.

[Tocnennuii kOMIUIEKC ¢ aHaIOroBoil anmnapatypor u LIBM pa3zpa-
OatpIBasica ¢ yyactreM (¢paHIiry3ckoit ¢upmel. Ilpeamonaranocs, 4To
Mo HaAEXKHOCTH, TabapuTam, U T.II. anmaparypa OylIeT «kak Ha 3ara-
JIe», HO U3-32 OTCTaBaHMS DIIEMEHTHOW 0a3bl KOHUEMNIHS pa3paboTKu
ObUTa M3MEHEHa — arnmapaTtypa JIoJKHA Oblla TOJBKO (DYHKIIMOHATIBHO
COOTBETCTBOBATh 3apyOekHBIM pa3paboTkam. OJHUM U3 TJIaBHBIX JO-
CTYDKEHHI CUUTaIach pa3padoTka TPEXIBETHBIX HHINKATOPOB.

B Mockse Obu1 BbIIeNIeH OOJBIION 3aj, B KOTOPOM padoTaiu
¢paHy3ckue U pycckue uHKeHepwl. Ilo mpobinemam paszpaboTku
0JIOKOB ammaparypbl COOOIICHUS-TOKIAAb O0BIYHO JeNand (paHIry3-
CKHE WHXKEHEPHl ¢ KOMMEHTAPUSIMHU CO CTOPOHBI PYCCKHX HHKEHEPOB,
a 1o nmpobieme uHTEpdeiica cooOIIeHIe-T0KIa] Aeial PyCCKUN HHKe-
Hep (nmpencraButens Gunmmana JIMK) ¢ koMMeHTapuAMU QpaHITy3CKOTO
WIKeHepa. B mporecce o6cyxaeHUS mokIamaa GpaHITy3CKUA HHXCHED
YCOMHHJICS B TakOH BBICOKOW TOYHOCTH TIepeaadd MHpopManuu B
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nape CKT — mpeoGpazoBarens L[[BM. Texuuueckuii pyKOBOAHUTETH
(b paHITy3CKO# TPyIIBl B3sUT JIOTapU(PMHUUECKYIO JIMHEHKY (3TO cepeau-
Ha 70 rogoB) paccYUTaN MOTPEIIHOCTh M YTO-TO THXO CKa3all HHKeHe-
py. I[lepeBoguunia Tuxo cooOmmna Ham: «OH  ckazam: «Pycckuit
TIPaB»».

Hecmotps Ha wacTeie koHCYnbTarwn B [lapmxe, pazpaboTka u €T-
HBIC UCIIBITAHUS CUIIBHO 3aTSHYIUCH.

IosBuHCch pa3zpaboTku UGPOBOI ammapaTypbl 1 MHOTOIIBETHBIX
WHAUKATOPOB (Bpoje Obl, 16 THICSY IIBETOB).

Hauanace pa3paboTka Hu(ppOBBIX KOMILICKCOB.



19

I'nasa 2. llu¢posoii nurepdeiic

2.1. UndopmanmonHoe coep:kaHNe CUTHATIOB

2.1.1. Eounuya ungopmayuu

Kax m3BecTHO, B KaduecTBe €AMHUIIEI HH(POPMAIINYA B H3MEPUTEIb-
HOM TEXHHWKE MPHUHAT TaK Ha3bIBaeMbIil d((EKTUBHBIM HMHTEPBA HE-
ONpeeICHHOCTH, T.€. UHTEPBAI U3MEPAEMON BEIMYMHBI, SKBUBAJICHT-
HBIIl IO CBOMM IIIYMOBBIM MapaMeTpaM KBaHTY A,x U3MEPSEMOU BEIU-
4YiHBI X. B 3TOM citydae nHQOpMaMoHHOE cojiep KaHie CUTHAIa Ompe-
JIeNsieTCsl BEIpaKeHHEeM:

X
c= . our/c.
Asx

Ha ocHoBaHMM 3TOrO BBIp@&KEHHS MOTYT OBITH ONpEAEIeHBI Ipe-
JeJIbHOE U CPEIHEKBAAPaTUYHOE MH(POPMALMOHHOE COJEpPKaHUE CHUT-
HaJla B 3aBUCUMOCTH OT TOr'0, Kakas CKOPOCTb W3MEHEHHUS Iapamerpa
CTOUT B YHCIIUTEIIE - TIPE/ICNbHAS WM CPEAHEKBaIpaTHYHAS.

[To6uroBast mepenavya WHPOPMALIUK €CTh TOT MUHHMYM, KOTOPBIHA
HEOOXOIUM AJIsl BOCIIPOM3BOJICTBA LEIOYMCIICHHOIO 3HAYCHHUS Iepeia-
BaeMOU BEJIMYMHBI, HO TaKOW Ccroco0 mepenadyn HeyJ00eH TeM, YTO Uc-
TOYHWK WH(OPMAIH JIOJDKEH BBIUUCIATH IepelaBaTh CHTHAN Cpasy
MOCJIe TOTO, KaK BEIMYHMHA ITapaMeTpa U3MEHUTCS Ha OJUH OHUT B CTO-
POHY YBEJIMYEHUS] WM B CTOPOHY YMEHBIICHHS, a TPUEMHHUK HH(}OP-
MalMy JIOJDKEH UMETh CyMMAaTop, KOTOPBIH OyleT MyTeM CIIOXKEHHS
WIN BBIYMTAHUS HAXOAWUTh HUCTHHHOE 3HAUE€HWE BeIM4yMHBL. Kpome To-
ro, Takoil croco0 nepenaun HHGOpMAIMK HEHAAEKEH, IIOCKOJIBbKY OJI-
HOKpPATHBI cOOM BENWYMHBI YK€ HE TO3BOJHT €€ BOCCTaHOBHTH. [lo-
9TOMY € TOYKH 3PEHUS HAJIS)KHOCTH TPAHCIISAINU HHQOpMAIIHU 1eNIeco-
o0Opa3HO mepenaBaTh MHPOPMALMIO HE MOOHMTOBO, a LIEJIOYUCIICHHO,
TOra 3HAYCHHUE BEIMYMHBI OyleT BOCCTAHOBJIEHO CIENYIOLIEH 3a 01-
HOKpaTHBIM cOoeM mockuikoil. Ho memouncnennas mepenada uHbOp-
Maluu norpedyeT Oonee JTUTEIHLHOTO BPEMEHH Mepeadu, YTO MOKHO
JenaTh, TONBKO €CIM €CTh 3alac MPOIMYCKHOH CHOCOOHOCTH KaHaia
cBs3u. OTCIOa BO3HMKAET 3a/1a4a ONPEICNICHHs MPOITYCKHOM croco0-
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HOCTH KaHaJia CBA3HU H €€ COIIOCTaBJICHUC C I/IH(l)OpMaLII/IOHHLIM Coacp-
JKaHWEM CHUTHaJla, TPaHCIIUPYEMBIM I10 KaHAaJTy CBA3H.

2.1.2. Hughopmayuonnoe cooepiricanue cuzHanos uHpopmayuon-
HO-U3MEPUMEIbHBIX KOMNIEKCAX

XapakTteprucTukn HHPOPMAITMOHHOTO MHTEpdelica ObITH TIpopado-
TaHel B Heckodbkux HUP (Hayuno-mccnenmoBaTenbckas padoTa) ams
BBICOKOJJMHAMHUYHBIX CaMOJIETOB BO BTOPOH mosioBuHE 60 ronos, U BO
BTOpO# monoBuHE 70 TOMOB MOSBHIACH BO3MOXXHOCTBH OITyOJIHMKOBATH
HEKOTOpBIE PE3yNbTaThl B OTKPBHITOW medaTH (cM. «B.A.AIFOKOBCKHH.
[TocTpoeHune cucteM CBsi3el KOMIUIEKCOB 000OpYIOBaHUsI JIETaTEIbHBIX
armapartoB. M.: MammraocTpoerne, 1976). BrrsicHunoch, 4to eciu
MPOCYMMHPOBATh BCIO WHPOPMAIMIO OT BCEX YCTPOWCTB, COCTaBIISIO-
IIUX MMHIOTAXKHO-HABUTAIIMOHHBIM KOMILJIEKC JIETKOro camoiéra, TO
cyMMapHOe HH()OPMAIMOHHOE COJIEpKaHNe CUTHAIOB cocTaBuT OT 400
1o 500 6ut/c, a nig soxeaoro - 800-1000 6ut/c.

Ecnu cpenssis [yivHA IPOBOJHON JIMHUM CBSA3M HA JIETKOM camoJie-
T€ cocTaBisieT 3M, a Ha TsbkenaoM 10 M. TO mpormyckHas crnocoOHOCTb
JIMHHY CBSI3M HA JIETKOM CaMoJIETe cocTaBuT nopska 107, a Ha Tsbke-
nom - 5-10 © Gur/c. U, crenoBatensHo, KO3POUIMERT UCTIONL30BAHMUS
JMHWM CBS3M COCTABUT Ui Jierkoro camonera 500/10°= 0,0005=
0,05%, a 1 Tsokenoro camonera 1000/5-10°6= 0,002 = 0,2%.

A 9TO 3HAYUT, YTO HHUKAKOH HEOOXOAMMOCTH B CO3JaHUU 0CO00
BBICOKOYACTOTHBIX KaHAJIOB [JId TpPaHCIAIUH MNHUJI0TA)KHO-HaBUI'allv-
OHHBIX CHI'HAJIOB HET HUKAaKOM HEOOXOINMOCTH, COIJIACOBBIBATE JIMHUH
CBSI3U IO BOJIHOBOMY COIIPOTHBIICHHIO TOXKE HE HY)KHO, a caMmy HHGOp-
MalUio MOXHO II€p€JaBaTbhb HCJIOYMCIICHHBIM IIOCJIECAOBATCIBHBIM KO-
JOM Ha OTHOCUTECIJIbHO HU3KHUX HaCTOTaX.

OTO TakkKe 03HAyaeT, YTO KaXKAbIM HCTOYHUK CUTHAJIOB MOXKET
BBIJIaBaTh CHUTHAII C YacTOTOH, ONpeNensseMoll CKOPOCThIO U3MECHEHHUS
(i)H3I/I‘ICCKOI71 BCJIMYMHBI HCJIOYUCIICHHO, 1 9TO OTKPBIBACT BO3MOKHOCTH
NPUMEHEHUS LEJIOUYUCICHHBIX KOAOBBIX MOCBIJIOK B CTaHAAPTHOM (op-
Mate AJIs1 BCeX UCTOYHUKOB CUTHAIOB. DTO MO3BOJIHUT BCEM UCTOUHHKAM
CUTHAJIOB paboTaTh ACHHXPOHHO, HE CBS3BIBASCH JIPYr C JPYroM, a
NpUEMHHUKAaM CHTHAJIOB MPUHUMATh CUTHANbI TOT/A, KOTZIA UM 3TO T0-
TpeOyeTcs, MpruYeM Ha CBOEM BXOJE OHH Bceraa OyayT MMETh CBEXYIO
uHGOPMAITHIO.
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2.1.3. Ilponycknas cnocodHocms npoeoOHbIX TUHUILL CEA3U

IIpm mpuBeneHWU WCCIEAOBAaHUS PsAa MPOBOJOB, HCIIOIb3YEMBIX
Ha caMoJieTax M BepToJieTax AJIs Iepenayd WHPOPMAHMOHHBIX CHUTHA-
JIOB, BBISICHHUIJIOCH, YTO HECMOTPsI Ha BHELIHEE pa3linuve MPOBOAOB, BCE
OHH MIMEIOT NMPUMEPHO PaBHYIO MPOMYCKHYIO CIIOCOOHOCTH, KOJEOTI0-
IIYIOCS B OTHOCUTENBHO Y3KUX Tpezenax.. s OquHOYHBIX TPOBOIOB,
B TOM YHCIIe HEIKPAaHMPOBAHHBIX M JKPAaHUPOBAHHBIX 3Ta BeTUYMHA
xonebnerca B npenenax or 107 mo 2-107 6ur/c'm, nus OUUISPHBIX
IPOBOIOB, MOMEMIEHHBIX B OOWIMiA 3kpaH, B mpeaenax or 2,2-107 mo
3,1-107 6ur/c-m.

[IpomyckHasi CIIOCOOHOCTh MPOBOJIOB OMNPEACIISAIach M3 YCIOBHI
JOTTYCTHMOM BETMYUHBI BOJTHOBBIX WCKaXCHHN (M3 YCIIOBUS HE TIpe-
BBIIICHUS] AMIUTUTY/Ibl BBIOPOCA aMILTUTYBI 1/4 OT aMITIUTY Il IPSIMO-
YTOJIBHOTO MMITYJIbCA) MPH JIMHUU CBSI3U, HE COTJIACOBAHHOM C Harpy3-
KOH.

OpnnHako, eclnd WMITyJIbC HWMEET TpalelenaaibHyo (opMmy, T.e.
(GPOHTHI UMEIOT JUIMTENBHOCTD, paBHYIO 0,25 ATMHBI cCaMOT0 UMITYJIbCA,
TO TIPOIYCKHAs CIIOCOOHOCTh ATHX e JIMHUW CBS3H, 110 KpaiiHel mepe,
TEOPETHUYECKH, YBEIMINBACTCSA B 8 pa3, a €CIU UMITYJIbC MMEET KOJIO-
K0J1000pa3Hyto (hopMy, TO U eliie OOJbIIIE.

Ecnu ke nMHMM CBSI3U COIJIACOBBIBATH C HArpy3KOW IIyTEM YyCTa-
HOBKM Ha €€ KOHI[aX COTJACYIOIIMX PE3WCTOPOB, BEIMYMHA KOTOPBIX
cocrapisieT ot 50 70 75 OM, TO BOJHOBBIE HMCKaXXEHHUS HMCUYE3al0T, U
MPOIMYCKHAasi CIIOCOOHOCTh JMHUK Bo3pactaeT. Ho 3Tu pesucrops siB-
JISFOTCS. OCHOBHBIM TIOTPEOUTENIEM MOIITHOCTH BBIXOJHBIX KacKaJioOB
WUCTOYHUKOB CHTHAJIOB, YTO TPeOYeT yBEIWYECHUS HX MOIIHOCTH U K
COKpall€HUIO YUCjia MIPUEMHHUKOB CUTHAJIOB, YTO HE BCETAa BO3MOXKHO.
A KpOM€ TOI'0, pa3BETBJICHHBIC JIMHUUW CBA3U MPUHIUIIMAIBHO COIJIaco-
BaTh C HAarpy3KOH HeNb3sl, T.K. KaKA0€ OTBETBICHHE JIMHUIO pa30asaH-
CHUpyeT.

[TockonbKy BBISICHUIIOCH, YTO MPOITYCKHAs CIIOCOOHOCTh He-
COTJIACOBAHHBIX C HArPY3KOM JIMHUI CBSI3U BEJIMKA U HA HECKOJIb-
KO TOPSIIKOB MPEBBIIIAET TpeOoBaHUs, B OOpTOBOM 000pyHOBa-
HUHA BO3MOXXHO NPUMEHEHHUE JTUHUU CBA3U HE COIrJIACOBAHHBIX C
Harpy3Kou.
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2.1.4. Obecneuenue nomexoycmoiiuueocmu uHgpopmayuu
6 NPOBOOHBIX C8A3AX

B coBpeMeHHBIX 3HEPreTHYEeCKUX, MPOMBIIIICHHBIX W TOABHKHBIX
00BeKTaxX MIMPOKO MCTOIB3YIOTCS Pa3HOOOpa3HbIe MPOBOAHBIE WH(OP-
MAaIMOHHBIE CETH, OT COCTOSHHUS KOTOPBIX 3aBUCHT PabOTOCIIOCOOHOCTD
camux 00bekToB. Ocoboe 3HaUeHUE MPU STOM HMEET IOMEXOYCTOMYH-
BOCTh MH(OpPMAIINK, TPAHCIUPYEMOH 1Mo 3THM ceTsiM. Kak mokasamm
HCCIIEZIOBAHUS, OCHOBHBIM HCTOYHHUKOM ITOMEX JUIS TaKUX CETeH SIBIIS-
I0TCS CHJIOBBIE SHEPTETHUECKHE ITPOBOJIA, OCOOCHHO TeE, Yepe3 KOTOphIe
BKJIIOYAETCS pa3HOOOpa3Has KOMMYTAllMOHHAs ammapaTypa: B MOMEHT
BBIKJIFOUCHHUSI OOMOTOK pejie ¥ KOHTAKTOPOB B TaKWX MPOBOAAX BO3HU-
KaroT 3JICKTPUYCCKUEC UMITYJIbChI, JOCTUTAOIUE COTCH BOJIBT, KOTOPLIC
qgepe3 ICKTPUICCKYI0O U MAarHUTHYIO B3aUMOWHAYKIWUIO IMPOHUKAIOT B
MH()OPMALIMOHHBIE CETH M UCKaXaloT nHpopmanuto. Ilpu smom nep-
2emuueckKum npo6oo0OM peaibHO ABIAENCA 0001 nPo8ood, xoms bl
O00HUM KOHUOM COCOUHEHHbBIH ¢ UCHOYHUKOM CUN08020 HARDAIICE-
Hus.

[IpoGiriema ocobeHHO 000OCTpHIIACh B CBS3H C BCe OoJiee MIMPOKUM
IMPUMCHCHUEM Ha O6’LeKTaX, B TOM YHMCJIC HaA JICTATCJIbHBIX alllapaTax,
1 (pOBOI TEXHUKH, BOCIIPUIMYHBON K HMITYJIbCHBIM TIOMEXaM.

Kak BBIAICHWIOCH, JOIYyCTUMO paccMaTpHBaTh B3aUMOCBS3b HE
MEXJy KOHTYypaMH, KaK 3TO BbITEKAeT U3 ypaBHEHUI Makcpeiia u 3a-
koHa Dapazes, a MeXIy MPOBOJAMH, MPH STOM CIEAYET pazinyarb
AIIEKTPOANHAMHUYECKYIO TTOMEXY M TOMEXY JJIeKTpoMarHuTHyto. Ilep-
Bas CBsA3aHAa C UBSMCHCHUEM BCIIMYMHBI SJICKTPUYCCKOI'0 HAIIPAKCHUSA B
MEPBUYHOM SHEPreTHYECKOM TPOBOJE, OHA CYIIECTBYET JaXke TOT/a,
KOTJja TOK B IEPBUYHOM IPOBOJIE IPEHEOPEKUMO Mall; BTOpasi CBsI3aHa
C U3MEHEHHEM BEJTMYMHBI 3JICKTPUUECKOT0 TOKA B IEPBUYHOM IMIPOBO/IE,
OHa CYNIIECTBYET JIaXKe TOT/a, KOrJia B IIEPBUYHOM IPOBOJIE HAIpshKe-
HHUE MPEHEOPEKUMO Majio. DJIEKTPOANHAMUYECKas oMeXa POHUKAET
Onarozmaps pacrpoCTpaHEHHIO BOKPYT SHEPreTHYECKOTO MPOBOAA 3JIEK-
TPUIECKOTO TOJS (DIEKTPUUCCKON WHIYKITMH) Yepe3 B3aUMHYIO €M-
KOoCcTh (puc. 2.1), ameKTpoMarHuTHas ToOMexa IMpOHUKaeT Ojaromaps
PacIpoCTPaHEHUIO BOKPYT 3HEPreTUYECKOro MpOBOAa MarHUTHOTO T0-
7t (MarHUTHOM WMHAYKIMHU) 4epe3 B3aHMMHYIO WHIYKTHBHOCTH (pHC.
2.2). CoOTBETCTBEHHO ¥ MEPhI OOPHOBI ¢ HUMH Pa3HbIE.
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Puc. 2.1. DxBUBaJIeHTHAasA cXeMa JIEKTPOAMHAMMHYECKOH cBsi3u uemneii: Ui —
HanpsKeHHe B epBUYHOM nenu; Uz — HanpshKeHKe MOJIE3HOTO CUTHAA;

Puc. 2.2. DxBUBaJIeHTHasi cXxeMa JIEKTPOMATHUTHOI CBs3W memneii: M — ko-
3¢ PUIMEHT B3aUMHON MHIYKTUBHOCTH; i1 — TOK B IEPBUYHOM LIETIH;

HaprI)KeHI/IC 3HeKTpO,HHHaMH‘I€CKOﬁ IIOMCXHU B I/IH(l)OpMaLII/IOHHOM
MMPOBOJAC ONPCACIIUTCA BBIPAKCHUCM:

Cl Iy L
Un = : VL= ——
C+Cr  Zu+ 2 C

rae C — MoroHHasi eMKOCTh MPOBOJIa (EMKOCTh OJTHOTO METpa IMPOBOJIA
Ha OKpYy)KaroIue TpOoBOAHWKHK), Ci — TOTOHHAs B3aWMHAs EMKOCTh
MPOBO/IA, CO3/IAIOIIETO TOMEXY M IPOBOJIA, BOCIIPUHUMAIOIIETO €€, Zy —
CONPOTHUBJICHUE HATPY3KU JIMHUHU, Zz — BOJIHOBOE COIPOTUBIICHUE JIH-
HUU CBS3HU.

JlaHHOE BBIpa)KEHHE CIIPABEMJIMBO TOJIBKO JJISl HE3KPAHUPOBAHHBIX
npoBoioB. Ecnu nH(pOpMAaMOHHEIE TPOBOIa SKPAHUPOBAHBI M IKPAHBI
3a3eMJICHBI C OOOMX KOHIIOB BO BCEX pa3pbiBax IICMHU, HApHUMEp, B
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pa3zbemMax WIH MEPEXOTHBIX KOJOIKAX, TO TIOMeXa OTBOJUTCS Ha 3€MITIO
MIPH YCJIOBHH, OJHAKO, YTO MHIYKTHBHBIM CONPOTHBIICHUEM 3a3emIle-
HUsI MOKHO TipeHeOpeub. He cnemyer 3a0biBaTh, YTO MHAYKTUBHOCTD
OJTHOTO MeTpa MpoBoja B cpeaneM konebmetrcs ot 0,5 mo 2 MxI'H/M.
ITockombKy MMIYIbCHOE HANpPSOKEHHWE MPH KOMMYTANUAX TEPBUYHON
[ENH MOXET JOCTHUTaTh COTEH BOIBT MPH [TUTEIHHOCTH HUMITYJIHCOB OT
JI0JIeH 10 ECSITKOB MUKPOCEKYHJ, LIenecooOpa3sHo WHPOpPMalUOHHbBIE
MIPOBOJIA, OCOOCHHO JIeXKAIHE B OOIIUX C SHEPTETHUSCKUMH TIPOBOIA-
MU JKT'yTaX, BBITIONHATH SKPAHUPOBAHHBIMH, OOpaIas Mpu STOM BHH-
MaHHe Ha KayecTBO 3a3€MJIEHHUS 3KpaHOB.. [IpOHHUKHOBEHHE 3JIEKTPO-
MarHUTHOM MTOMEXH OT SHEPreTHUECKOro MPoBoa B MH(OpMaIIMOHHbIE
MIPOBO/Ia OCYIIECTBISIETCSA Yepe3 B3aUMHYI0 HHIYKTHBHYIO CBSI3b.

HampsikeHue 31eKTpOMArHUTHOM IOMEXH OIIPENEIIAETCS BhIpaXe-
HUEM:

oi1
U =M——7y
ot

rae M — k03 PUIMEHT B3aUMOUHAYKIIMM 3HEPTeTHYECKOIO MPOBO/IA,
CO3/IA0IIEro MOMeXy U MH(POPMAIIMOHHOTO MPOBOJIA, €€ BOCIPHUHUMA-
toniero. JJis CHHYCOMIATBHOTO TOKa

U = kuf isl; ky=27M, B-c:A ML

W3mepeHHble U1 psiia aBUALIMOHHBIX OOPTOBBIX MPOBOJIOB 3HAYE-
HUS KO3 puItnenHTa cBsi3u K, COCTaBiIsIoOT:

— s npoonoB Tumna BIIBJI ceuenmem ot 0,35 mo 1 MM2 Ky
(5,65+5,25)-10°B-ccAtm

— st mapsl poBooB tuma BITBJI-BIIBJID tex ke ceuenuit Ky
(45+4)-10°B-ccAlmY

— Juis mapsl poBojoB tuna BIIBJID Tex xe ceyenmii Ky = (3,8 +
3,5):-10°B-c:A ML,

Jli1st IPOBOJIOB JIPYTUX CEUYSHUH BeTMUYHMHA Ky MOXET OBbITh Orpejie-
JIEHA U3 BBIPAXKEHUS

7-10°8 Di+ D>
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ky=—— Bc-Alm? d=
d 4

rae d, cM — paccTosiHHE MEXTY OCSMH SHEPreTHUYECKOro W HH(pOopMa-
MUOHHOTO TIPOBOIOB, D1 1 D2 — MX BHEIIHUE TUAMETPhI, BKITIOYAs H30-
TISITTHIO.

Crnenyer Takke OTMETUTH, YTO, KaK BBIICHEHO, Opyzue npoeooa,
HaAxX00sWUeCss 8 mex dce HcZYmax, Homexy He IKPAHUDPYIOm, a
HAOOOPOmM, CROCOOCMEYIOm ee NPOHUKHOBEHUIO.

Ha puc. 2.3 mpuBeneHbl n3MepeHHbIC 3HAUYCHUs HANPSDKEHUS MO-
MCXHW, BOBHUKAIONIHMEC HAa BTOPUYHOM IIPOBOJAC MPHU Pa3JINYHBIX HaCTO-
TaxX TOKa B IIEPBUYHOM MPOBOJIE.

U,mB/m U, mB/m
70 2

N as,00 s

s} 0750750510, 2t 0.35,0,35
70} W.46:035875

&0 15+

50

0 8187 u 67183

0 I=14

o snancbnan

ig 714

24 6810121%f 24680128y

U, mB/m

2 0.55,035

15 125,635

0} 035,125

$ 61813 u 6181
1=]A

2468101214141y 2468101218108

Puc. 2.3. Pe3yabTaThl JKCNEPHMEHTAILHOTO ONpe/ieIeHHs] B3aHMOCBSI3N MPO-

BoaoB tuna BIIBJI m BIIBJID pa3nnyHoro ceyeHusi (cedeHus! MPOBOJOB IaHBI B
2
MM?)
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Tak, npu gacrote B 400 I'm nimuHe npoBoma B 20 M, CEYCHHUH dKpa-
HHUPOBAHHEIX NpoBoaoB BIIBJID 0,35 MMm? 3HaueHHE HABEICHHOMN II0-
mexu coctaBuT 30,3 MB, 4TO mJ1s1 CHHYCHO-KOCHHYCHBIX TpaHcdopMa-
TOPOB JacT AONOJIHUTENBHYIO IOTPEIIHOCTE U3MEPEHHUS YTIia IOBOPOTA
Baja B 12 yrJOBBIX MHHYT, 3TO CYIIECTBEHHO OOIbIIe, YeM COOCTBEH-
Hasl TIOTPEITHOCTh npeodpa3oBatens. [ Tex ke ycloBHM, HO TIPU UM-
MYJIbCHOW IMOMEXe M SKBUBAJIICHTHOH yacTtoTe B 1 MI'I] BennynHa HaBe-
JICHHOW TIOMEXU B HEIKPAHUPOBAHHBIX MPOBOJAX COCTABUT TOPSIKA
600-800 B, B skpaHUpOBaHHBIX 3HAYUTEIHHO MEHBIIIE, BCETO HECKOIb-
KO BOJIBT, HO TOXE JOCTATOYHBIX JJIsi COOS TPAaHCIUPYEMOW IU(PPOBOI
UHPOPMAITUH.

CymecTByeT OIMO09YHOE MHEHHE, YTO MIOMEXY MOYKHO YMEHBIIIUTh
MyTeM Harpy3Kd BTOPHYHOTO MPOBO/IA HA OTHOCUTEIBHO Masloe COIpo-
TUBJICHHE, OJIHAKO 3TO He Tak. Ha pwuc.2.4 npuBeIeHBI 3aBUCUMOCTHU
WU3MEHEHUS HATPSHKCHUS TIOMEXU OT BEJIIMYMHBI HATPY3KH Ha BTOPHY-
HOM mpoBoJie. Kak BUIHO, 3HAaYEHUE TTOMEXH MPAKTUICCKH HE 3aBHCUT
OT Harpy3Kkd BIUIOTh 10 enuHuil OM. Takum crocoOoM HM30aBUTHCS OT
TIOMEXHU HEJb3sl.

U[‘MB

L Ry >100 Om
St = 50
$r =7g

L =
4 Ry= 10m
21 1;=0,75A

Y {=35mM

s i N L

T 73 % 56 78 9fnly

<

Puc. 2.4. 3aBucuMocTs HanpsikeHUsl HA BTOPHYHOM MPOBOTHHKE MPH JJeK-
TPOMATHMTHOM CBSI3U MesKAYy IKPaHHPOBaHHBIMH nposBogamu tuna BIIBJI-0,5 ot
YacTOTHI MPH PA3THYHOIl HArpy3Ke (IKCIIEPUMEHTANbHEIE TaHHBIC)

He wuckmodass M3BECTHBIX CIIOCOOOB YMCHBUICHUA HMITYJIbCHBIX
MOMEX MYTEM IIYHTUPOBAHHA BCCX IMCPCKIIHOYACMBIX I/IHI[YKTI/IBHOCTeﬁ
pe3ucTopamMu, AuoaaMu U HCTIOYKaMH LCu RC, CJICAYCT OTMCTUTD,
YTO MNPAKTUYCCKN €AMHCTBCHHBIM CIT0COOOM HM30aBIICHUS OT OJICKTPO-
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MarHUTHOM ¥ OT OCTaTKOB AJICKTPOJAMHAMHUYECKON TTOMEX SIBISICTCS T1e-
penada u mpueM uHpopMaruu audhepeHITHaIBHBIM CITIOCOO0M TI0 OH-
GunsipHoit muHMM (puc. 2.5).

‘(.}1‘(

2 =/

— 4

Q .~ N~

Puc. 2.5. B3aumojeiicTBie 3JIeKTPOMATHUTHO HABOAKHU ¢ OU(UISIPHBIM 110~
BOAOM: 1 — HCTOYHUK HABOJKH; 2 — HCTOYHUK CUTHANA; 3 — MUHUA cBs3H; 4 — nudde-
PEHLIUATBHBIA TPUEMHHUK

[Tpu 5TOM crieyeT yUYuThIBaTh, YTO OUMUIAPHON IMHUEH SBISETCS
CKpY4€HHas Iapa IPOBOOB, IO KOTOPBIM B KKl MOMEHT BPEMEHH
TPAHCIUPYIOTCS TOKH OJMHAKOBON BEIWYMHBI M MPOTHBOIOJIOKHBIE 110
HaNpaBJICHUIO. JTO BBITIONHACTCS aBTOMATHUYECKH, €CIIM CHTHall B 00a
NPOBOJIa TEHEPUPYETCs OJHUM MCTOYHMKOM M 00a BBIXOJa €ro Ha oda
NpoBOJa OJMHAKOBHI. JIf000€ HapylleHHEe CHMMETPHH BBIXOJIOB I'€He-
paropa, MPOBOJIOB JIMHUM CBSI3M WJIM BXOJOB TPUEMHHKA HapylIaeT
OMUISIPHOCTD M JIeNaeT KaHall CBS3M BOCIPHUMYMBBIM K BHEITHHM
3JIEKTPOMArHUTHBIM ITIOMEXaM.

Takum o0pa3oM, nepeaada CUrHajIOB UU(PPOBOM U aHAJIOTOBOW MH-
(dbopManuu JODKHA MPOM3BOJUTHCS 1O CKPYUYCHHOW ITape MPOBOJIOB
s uupoBoi MHPOPMAIMK WIM MO CKPYYEHHOH TpPOMKE MPOBOJOB
U aHAJIOTOBOM MH(OpMAaIMU, NOMEIIEHHBIX B OOLIMH 3KpaH, 3a3eM-
JIEHHBIN BO BCEX MECTaX pa3phIBa.

[IpopaboTka npobiemM nepenayn udpPoBoit HHGOPMALIUHU - TIPEJI-
CTaBJieHHE WH(POpPMALUK B KOJE, MOMEXOYCTOWYMBOCTH LU(PPOBBIX
CUTHAJIOB, KOHCTPYKIIHSI JJUHUM - B KOHIIE 60-X TOJIOB B CHEIHAIBLHBIX
parooTax OCIy)KHJIa OCHOBOM T pa3paO0TKH BapuaHTa HU(PPOBOro MH-
Tepdeiica, XapaKTEepUCTUTKHA KOTOPOro CTaJId B CBOIO OYEepelb OCHOBOMH
pe3aena ungpoBoii nepeaaun HHPOPMAINH IIPH pa3paboOTKe cTaHIapTa
I'OCT 18977-73 u PTM 1495-75.
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2.2. Ilugposoii nHTep(deiic 1 KOMILIEKCHI aNNIAPATYPhI

B konne 60-x rogoB B pesynsrare paga HUP u passutus mudpo-
BOM 3JIEMEHTHOM 0a3bl MOSBWIACH TEHACHIMS pa3padaThiBaTh LUPPO-
ByI0 ammaparypy (uudposoit 60pt). [losTomy mpu pa3pabdorke B 1971
T. iepBoit penakiuu ['ocynapctBenHoro crapaapra [OCT-18977-73 na
0opTOBOM MHTEpdeiic B MPOEKT CTaHAApTa MO TMPEUIOKEHUSIM psiaa
WHCTUTYTOB W TPEANPHUATHH ObLT BKIIOYEH pas3aen TpeOOBaHUHA K
¢ poBoil mepenade nHGOPMAINH — K ITUPPOBOMY HHTEpPEHCY.

[Mepenaya nHGpOpMaH HUPPOBHIM CUTHAIOM ObLIA IPOpaboTaHa
B psage HMP B HECKOIBKUX MHCTUTYTaX, B TOM YHCJIE KaK II0KAa3aHO B
paznene 2.1 B Gunuane JINN.

IIpu pa3paboTke KOHKPETHBIX 3HAYCHHH XapaKTEPUCTHK, YaCTh
WH)KEHEPOB TpeboBasia aOCONIOTHO OJTHO3HAYHBIX 3HAYCHUH XapakTe-
pucTHK (MTOMHMIIA JKYTKYIO CHTYaIHio Hadana 60 To0B, KOraa KaxIblid
TUN AAaTYMKOB HMMeEJ CBOM THI HHTepdelica), BTopas Iojiaraia, 4To
HAJI0 UMETh «BO3MOYKHOCTH BBIOOpay.

IlepBast penakuus ctangapra Juis nudpoBoro uHTepdeiica Oblia
paspaborana B @ummane JIMM Ha ocHOBE psiga WCCIENOBAaHUN U TIe-
penana 8 HUMCY st paccsuiku B Ipyrue Begomcta u BU.

OcHogHble XAPAKMePUCMUKU:

- panuanbHas CeTb,

- PEKUM «BCEM,

- CTPYKTypa ciioBa: ajapec: 4 wim 8 Our,

nH(pOpMaIMOHHas J9acTh: 8, 16 wim 24 owur,

- OJTVH THII JIMHUYU — TP BUTHIE TAPHI,

- TakToBas yactora : 1,2;2,4; 4,8; 12; 48 kbut/c, nomyck +25%

- OJIMH BUJ CUTHAJIa — UMITyJIbC Ba yposHsa — 10/0 B.

BecbMa BayKHO, UTO M3HAYAIILHO JJIsl aBHAIMOHHOTO 000PYI0BaHHS
ObLTa BBIOpaHa pajMalibHas CeTh CBS3H — PaJMANBHBIN THIT HHTEpdetica
o0ecrieurBaloOLINii HeMOCPeICTBEHHYIO CBSI3b JaTYMKa MHPOPMALIH C
MHIUKATOpaMH ( C IKHUMAXEM), C YIPaBISIOUIMMUA CUCTEMAaMH, C BbI-
YUCIUTENSMH | T.II.

Ha coBemannm mipu 0oOCYXICHHHM TIEPBOM pPEIAKIMK CTaHAApTa
NpEACTaBUTENb OJHOTO U3 FOJIOBHBIX MHCTUTYTOB MAIL, nemoncTpu-
pys cxeMy, KOTopasi BblJaBajia KoJ 110 OJHOMY U3 BapUAaHTOB PEKOMEH-
nmanuii cienudukanun A-419, coobrmi, uro B mpoekte N0.419 «Digi-
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tal Data System Compendiumy (kpaTkuii CIIpaBOYHHK 110 CHCTEME IIE-
penayn IUQPPOBBIX JaHHBIX), BbIMyIIeHHOM Koproparueir ARINC,
JIAaHO TOJPOOHOE ONMHcaHue OOJNBIIIOrO KOJHYECTBA BAapHAHTOB HHUQ-
poBoro uHTEepdeiica A HECKOABKUX crcTeM. ITocie J0BOIBHO T0TO-
BOTO OOCYXKICHHUS OBUIO MPHUHATO PEIICHHE — M3YYHTh JOKYMEHT W,
npu pa3paboTKe BTOPOH PEIaKIMU, YUeCTh MOJOKHUTEIbHBIE MPEIIo-
JKEHUS U3 CTIpaBOYHUKA-crienupukanuu A-419.

Becbpma BaxHbIe 0cobeHHOCTH crienndukanny A-419:

- BIEpBbIe crequQHKanus MpeaHazHavanach st HOBOM paspa-
OOTKHM cCrenuanbHON cepur (KOMIUIEKCA) aImapaTypbl, MOJYYHBILIEH
oboznauenue «cepus 500», (10 3TOTO U MOCJIe, 32 UCKITIOYEHUEM CIIe-
nupukanuu A-429 mns «cepun 700», mOKyMeHTalus pa3pabaThiBa-
yach U paspabarbiBactTcst kopropanueit ARINC mpocto juis Kakux-To
HOBBIX Pa3paboTOK BOoOIIEe 6e3 0003HAYEeHHsT KOHKPETHOW CEepHH afl-
napaTypbl, HAIPUMEP, «IJ11 KOMMEPUYECKOH aBUALNN).

- B cnenu(uKauy ObUIO 1aHO OOJBIIOE KOJTHYECTBO (M0Jie) Bapu-
aHToB 1H(ppoBoro uHTepdeiica i HECKOIBKUX KOHKPETHBIX CHCTEM,
HO BCe BapHaHThl 0a3sMpoBaiIMCh Ha 18 XapakTepHCTHKax, NPeACTaB-
JIABIIMX MOJIHOE ONUcaHue nHTepeiica,

- ObUI 1aH TMepevYyeHb MApaMeTPOB, BbIIABAEMBIX KAXKI0MH CUCTe-
MOU-IaTYUKOM.

Xapaxmepucmuku yugposozo unmepdgheiica cneyugpuxayuu A-
419:
- paguanbHas CeTh CBSI3H, - PEKHUM «BCEMY,
- CTPYKTypa CIIOBa:
1. agpec 8 our, uHbOpPMAIMOHHAS YacTh 24 OUT,
2. dpeiim U3 4 yacTeit, Kaxas umeia japa cjiosa: 64 u 12 our;
- INHUS: TPU BUTHIX Taphl, OJHA BUTAs Mapa, KOAKCUAIbHBIN Ka-
Oenb 1 mapauienpHBIe TPoBoJa - 1 MpoBo HA OUT;
- TakToBas yacrora: 11£3,5 k6ut/c, 768 6ut/c, 384 6ut/c n
12,288+0,1% wo6wut/c;
- BUJIbI CUTHAJIOB:
TpH BUa CHTHAIOB, MMITyibchl: 30/2; 2/0; 10/0 B,
JBa BuJa curHanos, ummyabcel: 10/0/-10; 12/0/-12 B .
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- MOJIHBIH nepedyeHb — 18 xapakTepucTHK UPPOBOTO HH-
tepdetica: 4 IEKTPUUECKUX, 4 BPEMEHHBIX, 4 JIOTUYECKHX U 6
UH(POPMALMOHHBIX,

HenocraTtku cienugukanyu:

- HECKOJIbKO BapUaHTOB KaXKJI0M XapaKTepUCTHKH (0T 2 10 7),
HanpuMep, 5 BUAOB CUTHAJIOB, 4 THUIIa CHHXPOHU3ALUU CJIOB, 7
TUIIOB MpeACTaBieHuss UHGOpPMAIUHU B CIIOBaX U T. II.

- KaXJasl CHCTEMa-IaT4YuK HMela MHOXECTBO BapHAHTOB 3HAaYe-
HUM XapaKTEPUCTHK, YTO JeNlall0 CIOKHOW pa3paboTKy cUCTeM-
NpUEMHHUKOB TaKUX KaK BBIYUCIUTEIH U MHAMKATOPHI (criennduKaniu
JUISL 3TUX CHUCTEM €CTECTBEHHO OTCYTCTBOBAIM), U HEBEPOSATHO CIIOXK-
HOU cOOpKY ammapaTypbl B KOMIUIEKC, COCTOSINN, HAIPUMEp, U3 COT-
HU CHCTEM.

- MaKCUMaJIbHas BEIMYMHA CKOPOCTH Tepefadu OuT - 14,5 xout/c
ObUTa HEemOCTATOYHA ISl [lepeaayr MHYOpMAlUU B KOMIUIEKCaX BbICO-
KoanHAMUYHBIX JIA.

B mone xapakrepuctuk crnenudukannu A-419 Obutn Bce XapakTte-
pucTuku ykasaHHele B 1-i pemakumu ['OCT,a, HO Hamuuue IOBYX
JYYIIMX 3HAYEHUN W HACTOH4YMBBIE TPeOOBAHUS COOTBETCTBUS aMe-
PUKAaHCKOMY JIOKyMEHTY CO CTOPOHBI HEKOTOPBIX HHCTHTYTOB IPUBE-
JIU K HEKOTOPOi TopaboTke 2-i peaaKIum.

Bo BTOpyIO pemakiuio cTaHmapTa u3 XapakTepuctuk A-419, Obun
BKIIIOUEHBI OoJiee 3 eKTUBHBIC 3HAUCHHUSI:

- JIMHYSA — OJHA BUTas Napa B 9KpaHe,

- BUJ ummyJsca koaa — 10/0/-10 RZ.

B RZ- xome («return to zeroy) kaxmerit out («1» mmu «0») mpen-
CTaBJICH OT/IEJIbHBIM HMITYJICOM COOTBETCTBEHHO TOJIOKUTEILHON HITH
OTPHIIATENFHON TIOJIIPHOCTH C TMay30i MEXy UMIyJIbcaMu, repeada
Y TIPUEM MMITYJILCOB OCYIECTBISIETCS TUPPEepEHIIUATBEHBIM CIIOCOO00M,
YTO WUCKIIIOYAET BIUSIHMUE [TIOMEX Ha KaueCTBO NPUHUMaeMON HHpOpMa-
UM,
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Puc. 2.6. Otnenenne mojie3HOr0 CHrHAJa OT MOMeXH B Au¢depeHINATLHOM
npHueMHHKe CHTHAJIA ¢ NpuMeHeHneM RZ-kona

Bo 2-0i1 pegakiuu crangapta ObUT JaH psiff 3HAYEHUH CKOPOCTH
nepeaaur JaHHBIX, HO MPENIarajoch MUCIOJIb30BAHKUE TOJIHKO OJHOI0
MaKCHMAaJIbHOT'O 3HAUEHUSI CKOPOCTH B OOPTOBOM IIU(POBOM 000pY10-
BaHUU - 48+£25% KOUT/C, KaK CKOPOCTH COOTBETCTBYIOIIEH TUHAMUKE
TPAHCISIUN T1apaMETPOB  U3MEPHUTEIHHO-BBIYMCIUTENBHBIX CHCTEM
Pa3IUYHBIX THUIIOB CaMOJIETOB U 00ECIIEUMBAIONICH BHICOKYIO CTEIICHb
MMOMEXOYCTOWYHBOCTH TIepeiadyl CUTHAJIA.

Bropast penakius Ovima pazociana (oxoso 80 agpecoB) HHCTHUTY-
toMm HUMCY nHa cornmacoBanue mpenmpustuasMm MAII u Bo MHoOTrHe
JIpyrHe BeIOMCTBa, B TOM uucie B psaf (okoio 10) BOeHHBIX OpraHusa-
it (BY).

brino nonydyeno Oonee 300 MONOKHUTEIBHBIX OT3BHIBOB C 3aMeya-
HUSMH. B HEKOTOPHIX OT3BIBAX IMpeIjiarajuch OpUTHHAIHHBIC BapHUaH-
ThI, HaI[PUMEP, BBECTH MapajUleNbHbIC JHHUW WIH Tepe/aBaTh IMapa-
METPBHI I10 JINHUHU, COCTOSICH U3 HECKOIBKUX MPOBOJIOB.

W3 3ameuanuii m B mpouecce OOCYXACHHS 2-0M pemakiuu C
MIPEACTABUTEIISIMA WHCTUTYTOB M MIPEANPUATHN BBISICHIIIOCH, YTO B Psi-
JIe¢ UHCTHUTYTOB MMEIOTCS HEOOJbINNE BIUSATEIbHBIC TPYIIBI, KOTOPHIE
OTHOCHIIUCH TOJIOKUTENBHO K BBIMTYCKY CTaHAApTa, HO IOJIaralid, 4YTo
XapaKTepUCTUKN WHTepdelica JOIKHBI OBITh MHOTO3HAYHEI (Kak B A-
419), a HEKOTOpPBIC CYHTAIM, YTO OTCUYCCTBEHHBIA CTAHAAPT JOKCH
TOYHO COOTBETCTBOBATH CIICH(PHUKALNN-CIIPaBOYHHUKY A-419.
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D710 TposiBiIcHHE 00PHOBI HOBOTO C HOBBIM OBLIIO HACTOJIBKO 3HAUH-
TensHO, 9YTO B MAII OBIIO IpOBEIEHO CIEIHAIbHOS COBEIIAHHUE TIO
npobieme — nomkeH 1 [OCT To4HO COOTBETCTBOBATH crenupuKa-
IUH-CIPaBOYHUKY A-419 wim cTaHgapT MOXKET OBITh BBIMYLICH C CO-
nepykaareM 2-0 penaknuu, paspadoranHoit B @ummane JIMU u co-
[JIACOBAHHOM € BENYIIMMHU HMHCTUTYTaMH M HPEANpHUATHSIMH. Tak Kak
BO 2-i peJakiyM y>ke ObUTH BKJIIOYECHBI J1BE MOMpPAaBKUA 3HAYEHWH Xa-
pakTepucTuk u3 A-419, a B ienom QpyHIaMEeHTATbHOE Kad4eCTBO OTEYe-
CTBEHHOTO CTaHIapTa — OOIINEe XapaKTEPUCTUKH LHU(POBOTO HHTEP-
¢eiica (eAMHBIN «I3BIK») AT aNapaTypbl BCEX CaMOJIETOB M BEPTOJIE-
TOB, OBUIO TEXHUYECKH MaKCUMaJIbHO 3()(PEKTHUBHO U 000PSIOCH pa3-
JUYHBIMM MHCTUTYTaMH U HPEANpUATHSIMH, B ToM yuciae BY, To B
MUHHCTEPCTBE OBIJIO MPUHSATO PEUICHUE BHITYCTHTH CTAHIAPT TOYHO B
COOTBETCTBHH C 2-i pefaKiueH.

I'ocynapctBennbii komuter CCCP mo craHmapTtaM — BBILYCTHII
I'OCT-18977-73 (popmat %> crpanuusl A-4, 4eTblpe JIUCTa, U3 HUX ABa
Jutst T(pOBOTO MHTEpdeiica).

I'OCT-18977-73 pacnpocTpaHsicsi Ha KOMIUIEKCHI, CUCTEMBI U
(bYHKIHMOHAIBHO He3aBHCHUMBIE ycTpoiicTBa  (MH(OpMaMOHHO-
U3MEpPUTENbHBIE, WHAWKAIMA U CUTHAIN3AIMH, TYJIbTHl YIIPABICHUS U
BBIYMCIUTEIBHBIEC CPEACTBA) 000pYJOBaHUS CAMOJIETOB U BEPTOJIETOB U
colpsiraeMoe ¢ HUIMU OOPTOBOE 000pyIOBaHHUE.

B cranpapre mis nudpoBoro uaTepdeiica ObUTM HOPMHPOBAHBI -
panuanpHasi CeThb, OJIIEKTPUYECKHE M BpPEMEHHBIE XapaKTepUCTHUKHU,
CTPYKTypa cJioBa M T.II.

B mponecce pa3paboTKku HOBBIX LHU(PPOBBIX CUCTEM M KOMILIEKCOB
CTaJI0 OYEBUIHBIM, UTO IIe1eco00pa3Ho HOPMHPOBATH Bce 18 xapakre-
puctuk 1udpoBoro wHTEpdeiica, s 4ero ObLT pazpaboTaH PyKOBO-
oamui Texaudeckuit marepuan PTM-1495-75 (manee PTM), B koTto-
poOM OBUTH JaHBI OCTAIbHBIC OAHO3HAYHBIE (B oTiuume oT A-419) xa-
pakTepucTuku 1dpoBoro uHaTepdeiica. [lo HacTOSHUIO TIpejiCcTaBUTE-
neil ogHoro u3 MuHHMCTepcTB B PTM mocne nByX COBEIIaHUN HEMO-
CPEICTBEHHO C pa3pabdoTdyMKaMH ammnapaTypbl B ropoae Tyma Obun
BBEJICHBI JIBa PEKUMa OOMEHA: «I10 3aIIPOCY» U «II0 TOTOBHOCTH.

B PTM B 1975 r. BnepBble OBIIM JaHBl XapakTEPUCTHUKU Maru-
cTpanbHoi cetu cBs3u (B PTM — «OOmas nunusi») Ha 6aze [OCT-
18977-73. Beui1 pa3paboTaH NPOCKT, MaKEeT U MPOrpaMMHOE obOecrede-
HHUE TPEXKPATHO PE3EPBHPOBAHHOM Maructpaiu ¢ pexumom «lIlpo-
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rpaMMUpyeMoOe pachucaHue» JJisl 00OpYJOBaHUS TSDKENOro TpaHC-
MMOPTHOTO CaMOJjETa, BKIIOUAIONMEero 3 uHeprmanbaele cucteMsl (HC),
3 CBC, 3 BeicoTOMEpA U T.II.

[TpoekT ObLI TiepeiaH B OAWH M3 WHCTUTYTOB AJISI peaiu3alyu, HO
Yype3BblUaiiHasl CJI0)KHOCTh OPTaHW3aIH B3aMMOJICHCTBUS PsJia WHCTH-
TYTOB W MPEINPUATHNA pa3IHYHbIX BeloMcTB u mosieieHue B CIIIA
MYJBTUIUIEKCHBIX IUH (M-1553) ocTaHOBHIN pa3BUTHE 3TOTO HaIpaB-
TICHUS

Crnenyer HaOMHUTD, YTO pa3paboTKa nu(pPOBON ammapaTypsbl, pa-
OoTaromeil B KOMIUIEKCE, TpeOyeT coriiacoBaHHS HH()OPMAIIMOHHOTO
uHTepderica Kaxaoro 0J0ka U yCTPOWCTBA CO BCEMH B3aMMOJICHCTBY-
romuMe cuctemamu (Harpumep, cuctema CBC Ha Tshxénmom caMonére
tuna Mn-96 Beigaét napopmaiuio 24 cucremaM-npuéMHUKAM, a WHIU-
KaToOphl SKHUMaXa, U CHUCTeMa aBToMaTudeckoro ymparieHus (CAY)
MOJTY4aloT MH(YOPMALMIO OT OOJIBLIOr0 KOJIMYECTBA M3MEPHUTEIBHBIX U
BBIYUCIIUTEIBHBIX CHCTEM).

OrpomMHOE KOJIMYECTBO JOKYMEHTAIMH (3CKHU3HBIE MPOEKTHI, 13 U
NPOTOKOJIBI B3aUMOJACUCTBHS ) Ui O0OPYAOBaHUS BOGHHBIX M I'Pax-
JAHCKUX caMOJIETOB M BepTONETOB crano nocrynate B @unuan JIMU
Ha COTJIACOBAHUE.

Hecmotps Ha Hammuue TOCT u PTM, npu pazpabotke ammnaparty-
pPBl  BCTPEUANXCh OTKIOHEHHUS HCKIIIOYAIOLUINE B3aWMOJECHCTBUE CHU-
CTEM, XOTA OBLJIO M3MEHEHO 3HAa4YeHHE TOJIbKO OJHOW — JIBYX XapakTe-
puctuk. Hanpumep:

1. [IBa mpenmpusTus paspaboranu s camonéra Ty cCHUCTEMBI,
B3aUMOJICHCTBUE KOTOPBIX [0 BCEM MH(POPMAILIMOHHBIM MapaMeTpaM He
nosydanock. Ha cnenmanbHOM cOBENIaHUH, OBIIO MPEIOKEHO JT0pa-
oorath uHTepdec 00eMX CHUCTEM IMPH TOYHOM COOTBEeTCTBUH PTM.
[IpucyrcTBytomme BO3MYTHIIUCh «3a4eM JopadaTeiBaTh 000MM paspa-
OoTYrKamM» W CTaJM MpeajiaraTe A0pabOTKY TOJBKO OJHOM CHCTEMBI B
HENsTX MUHHMU3AIN JI0pa00TOK MYCTh ¢ HEKOTOPHIMU OTKIOHEHUSIMHU
ot PTM. Ho nocne BbIsicCHEHUs, 4TO 00€ CHCTEMBI OYAyT TaKKe B3au-
MOJEHCTBOBATh C OPYTMMH CHUCTEMaMH, pa3pabOTUMKH COTJIACHIINCDH
nmopaboTath u mopaboTtanu uHTEpdEiic Kaxkmoit cuctemsl (Bc€ mo PTM).

2. B JIMM Ha cornacoBaHue NOCTYNHI MPOTOKOJ B3aUMOJACHCTBUS
MEXIy AByMs cucTeMamu. B mpoTokone, Hapsay ¢ oOMeHOM mugpo-
BBIMH CHTHAJIaMH ( OJJHA BUTas Mapa I HH)OPMAIMH B OIHY CTOPO-
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Hy, IpyTas - B APYTYI0), pearaics 0OMeH HECKOIFKIMU Pa30BBIMHU
KoMaHAaMu ( 4 TpoBoOJa B OIHY CTOPOHY U 5 B IPYTYIO).

[lepenaya nHPOpPMAIK Pa30BBIMH KOMaHAAMH MEXAY CHUCTEMa-
MU TIPUBOJIUT:

- K MOSBJICHHUIO JIO)KHOT'O CUTHANA WM K HEBO3MOXHOCTH IepeaaTh
CUTHAJ B clIydae oOpBIBa ITPOBOIA Pa30BO KOMAaH/IBI;

- K HeoO0XoauMocTu JopabaThiBaTh (UICP HA CAMOJIETE B CiIydae
YBEJIUYCHHS KOMaH/,

- K yCIIO’)KHEHHIO YCTPONCTBA BBOJA/BBIBOJIA CHCTEMEI,

- K IPUMEHEHUIO HECKOJIBKMX MTPOBOJIOB HapsiAy C BUTOM MapoH, Mo
KOTOpOW MOKHO IepeaTh KOMaHIbI B KOJIE.

B oTrBere OBUIO MPEMIOKEHO UCKIIOYHUTH OT/IEIBHBIE PAa30BBIE KO-
MaHJIbl ¥ TepeaBaTh BCIO WHPOPMALIUIO B KOJIE, C YeM pa3pabOTUHKH
CUCTEeMBI U3 ropoja ToMcKa cpa3y COrJIaCHIINCh U MIPEAYIPEAUIIH, YTO
pa3paboTuukd BTOPOW CHCTEMBI M3 MOCKBBI OyIyT BO3paXkaTh, HO
TJIaBHBIE B pa3pabOTKe ammapaTypsl — pa3paboTuuku w3 Tomcka, u
HEOOXOUMO HACTOSTh Ha MCKIIOYEHUH PAa30BBIX KOMaHJ OTICIbHBIMU
npoBogaMu. Bekope pazpaboTunky 3 MOCKBEI M B CAaMOM JIeJe «II0-
’KaJIOBAJIMCh» B OUYEHb BAKHYIO HMHCTAHIUIO, OTKYJa MOCTYIHIIO Mpea-
JIO’)KEHUE JETaJbHO OOOCHOBATh HCKJIIOYEHHWE pa30BBIX KOMaHH OT-
JIETbHBIMH TIPOBOIAMH.

Ha nByx coBemanusx ObUIO JOOpOKETATETHHO PACCMOTPEHO Hallle
MPEJJIOKEHUE Tepe/laBaTh KOMaHJbl B KOJie MO BUTOM mape. XoTs
MpeIaraiuch HEKOTOphIe OTKIOHEHUs oT PTM, HO B wurore ObLIO
MPUHATO pelieHre 00 WCKIIYSHWH OTAENBHBIX JHHUN Pa30BBIX KO-
MaH/]l ¥ TOYHOM COOTBETCTBUU pekoMmeHnauusam PTM.

IIpumeuanue — BTOpOe COBENIaHUE MPOBOIUIOCH BHE 3[aHHS Opra-
HU3aIlUN — B MAJIEHBKOM TapKe JIETOM, TaK KaKk 0Ka3aJloch, YTO BbIAada
MIPOIMYCKOB Ha MEPBOE COBEIIAHHWE B ATY OPTaHU3aLlMI0 WH)KEHEpaM W3
MAII — napymieHue.

B coorBercTBHH ¢ npaBwiIoM I'OCylIapCTBEHHOrO KOMMTETA II0
CTaHJApTH3alUK HEoOXoauMO OBUIO ype3 5 JIET paccMaTpuBaTh CTaH-
JapThl U BBIIYCKaTh COOTBETCTBYIOIIYIO PEAAKIIMIO, MO3TOMY B 1977
roJy Hayanach mpopaboTKa pelakiuu JIOKyMEHTa Ui CTaHaapTa
IOCT-18977-79.

B 5710 e Bpems BO3HMKIA MpoOiieMa - OUYeHb CIIOKHAst U pa3py-
HIMTeNbHas Ui HHTep(delica aBHallMOHHOT0 000PYI0BaHUSI.
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Emgé B camom Havane 70 romoB B CILIA mmudpoBoit aBuariioHHBIH
nH()OPMAITMOHHBIH HHTepdeiic ObUT pa3menéH Ha IBa THITA: OIUH IS
TPaHCHOPTHOM aBHAallMU, BTOPOM - AJIsl BOEHHOM:

- JUI TPaHCIIOPTHOM aBMaluKM — UUQPpoBOil uHTepdeiic BHaUaIe B
COOTBETCTBHH cO crenudukanuei A-419 (1971r.), 3aTem - co crenu-
¢bukammeit A-429 (1977r.) - paguajbHasi ceThb, PSKUM Tepeaadnd WH-
¢dopmannu «Bcemy», ompenencHue mapaMeTpa MO ajgpecy, BHI UM-
nyJbcoB koma — RZ, ckopocth mepenaun B A-419 4-pe 3HaueHus -
MakcuMaiibHasg 14,5 xout/c, B A-429 2 3mauenns - 12- 14,5 u 100
KOUT/C W T.IIL

- IJIA BOCHHOH aBHallii — B COOTBCTCTBUU CO CTaHOAApPTOM
M-1553, 3atem — co  cranmaptroM M-1553B — obsi3aTeibHO Ay0sIH-
poBaHHAsi MYJbTHUIUIEKCHAsl IIWHA (IyOJMpOBaHHAs MarucTpasb),
cHauana pexxuM nepenaun « Komanaa-orBeT» 3areM J100aBICH PEKUM
«Komanga-Bcem», onpeneneHue mapamMerpa mo MecTy pacrioyioKEeHUs
B TTa4YKe MmapaMeTpoB, BH UMITYJIbCOB Koaa — Manchester 11, ckopocts
nepenayn out - 1000 kOut/c U T.11..

Kak BunHO - HIUETO 001IETO.

CrnemyeT OTMETHTh, 9TO OTO HE TOJBKO JBa PA3HBIX TEXHUYECKHUX
UCTIOJIHEHHS WHTepdelica, a COBEPIICHHO HECOTIOCTABUMBIE HarpasJie-
HUS pa3BUTUS 000PYTOBAHUS.

IlepBoe - MPUHIMTTHAILHO TIPEIHA3HAYECHO JIJIS 00ECIICUeHHS B3a-
HMOJIeiiCTBHSI M B3aMM03aMEHsIEMOCTH armaparypsl Ha BceX camouié-
Tax TpaHcrnopTHoW aBuanuu CIIIA, (a 3arem u 3amannoit EBporsr).
HopmupoBaHbl Bce XapakTepuCTHKH WHTepdeiica, TaH NepeyeHb CH-
CTEM H MIEPEUYCHb [TaPAMETPOB BHIIABAEMBIX KAaMKIO0H CHCTEMOIA.

OTO0 UCKITIOYUTENBHO BaXKHO JIJI Pa3padoTKH U IKCIUTYyaTaAllMH
obopymoBanus JIA.

BTropoe HanpaBieHHe — AaJEKO HETIOJHBIA IEpPeUeHb XapaKTepH-
ctuk wmHTEepdelica «BooOIIe», W HAINYHE KOHTPOJUIepa-KOMaHAMpa
MEXKAY JAaTYNKOM U HpI/IéMHI/IKOM, KOMaHOYIOUIEM JaTYWKaM BbIJaBaTb
uHpOpMaIHIo, a B pexkuMe « KoMaHa-0TBeT» KAl MPUEMHHK eme
Y JIOJDKEH COOOIIUTH KOMaHIUPY O TpuéMe HHPOPMAIIHH.

Pa3pabotka anmapartypsl, paboTaromiei B KOMIUIEKce, a TeM Oosee
o0ecriedeHus SKCIUTyaTalui 000pyIoBaHus Ha psiae TUIOB JIA HeBo3-
MOKHa 0e3 pa3pabOTKH JIOTIOTHUTEIBHOMN IOKYMEHTAIIHH.

B MynbTHIIIIEKCHOH TIHHE CKOPOCTH Nepenadn MHpopmanuun (a-
CTOTa nepeqavu HHHOPMAIMOHHBIX CIIOB), BEPOSTHO, HE YBEIHYHBACT-
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cs, OoJbIas CKOPOCTH Iepenadd OMT KpaifHe HeoOXoauMa, YTOoOBI
BTHCHYTb B JJUHUIO WH(OPMANMOHHEIE CIIOBA OT psia CHcTeM. B aTom
riane ckopocts 1000 k6ut/c mana.

Ipumeuanne. Psn xapaktepuctuk untepdeiica M-1553, HecmoTt-
ps Ha omucanmne wHTepdeiica BoeHHBIX camoiéroB CIIA, my6nmkoBa-
muchk B medatu. B «JlureparypHoii rasere» Oblia CTaThs O BBHIMYIICH-
HOW B AMepuUKe KHHUre, B KOTOpOW cooOmanoch, 4to Ha ©Oaze Rate-
Patterson ects otmen, KOTOPEIH coOupaeT BCE 00 aBHAITMOHHBIX paspa-
oorkax B CCCP u mpyrux crpaHax W BBIITYCKAaeT CIIeHAIbHBIE MaTe-
puaibl. B HEKOTOPLBIX HY6HI/IK3HI/I51X C ACTAJIbHBIMHA XapaKTCPUCTUKAMU
uHTepdeiica crangapra M-1553 ObUTH CCBUIKH Ha 3Ty 0azy.

BHoBB 0T HEOOMBLION YACTU MHXEHEPOB HEKOTOPHIX HHCTHUTYTOB
U NpEeANpUATHNA pa3IM4yHBIX BEJOMCTB B TOM uucie BY mossuiiocs
TpeOOBaHMEe O TOYHOM COOTBETCTBUU OTEUECTBEHHON HOPMAaTHUBHOU
JIOKyMEHTAlMU COOTBETCTBYo1Ie nokymeHTanuun CIIA.

IIpo6aema co cnenndukanmueii A-429 pemiach mpocTo.

Hocrouncrea cnenuduxammu A-429

- OIHO3HAYHBII BapwaHT UQpoBoro nHTepderica 3 OOIBIIOTO
KOJIMYECTBA BapuaHTOB B cienudukanuu A-419 (B A-429 Obutn gaHbl
15 xapakrepuctuk u3 18 , Takue e YTO HECKOJIBKO JeT Ha3ajJ ObUIN B
I'OCT-18977-73 u PTM, u TOJbKO TpHU XapaKTEPUCTHUKH: aHIJIOCAK-
COHCKas CHUCTeMa Mep, CKOpOCTHU Iepenadyn OUT KOJa M CTPYKTypa
cioBa otanyanuch ot xapakrepuctuk B 'OCT u PTM).

- YBeJIMYeHHEe CKOPOCTH Tepeavyn OUT B pajuajbHON JTUHHUH, YTO
Takke OBLIO CIIEaHO B OTEUECTBEHHOW nokyMeHTanmu, HO B CIIA
ObUTH TIpUHSTH 2 3HaueHus: 100 kOut/c u 12-14,5 xOut/c, ( B Hamei
JokyMeHTaruu - 50 KOuT/c ).

IIpu paspaboTke B BOCBMHUICCATHIX Trojax 0a30BOTO KOMIDIEKCA
mudpoBoii anmapatypsl i camonéToB Ty-204 u Un-96, HekoTopast
9acTh WHXCHEPOB PA3IMIHBIX HHCTUTYTOB ITOJIarajia, 4To:

- BO3MOXXHO OT€YECTBEHHOE 000pya0BaHHE OyAET MPUMEHITHCS B
JIPYTHX CTpaHaX U MOXET ObITh Ha aMEPUKAHCKHX CaMOJIETaX,

- BO3MOXXHO IPUMEHEHHE aMEPUKAHCKOM ammapaTrypsl Ha OTede-
CTBEHHBIX CaMOJETax, B CBSI3M C YeM NOSIBMJIOCH TPeOGOBaHME YIECTh
pacxoxaenue co cneundukanmen A-429.
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B 1985 roxy 6put0 BhITymieHo gomonHeHne Ne 3 k. PTM, B koTo-
poM ObLIH OTpaKeHbl OTIHuMs crerudurkanun A-429 or PTM-1495-
75 (B yacTHOCTH A00aBJICHO MPENCTAaBICHUE MapaMeTPOB B aHTJIOCAK-
COHCKOM CHCTeMe Mep) YTO IMO3BOJMJIO YCTaHABIMBATH 3apyOeKHYIO
anmapatypy ¢ maTepdeiicom mo A-429 Ha oTedecTBEHHBIE CaMOJIETHI
TPAHCIIOPTHON aBHAITMHU 03 KaKUX-TH00 T0pabOTOK OTEUECTBEHHOH M
aMepUKaHCKOH anmnapaTyphl.

C obecnieuennemM cOOTBETCTBHS OTe4eCTBEHHOM ammapa-
Typbl cTanaapty M-1553 BO3HHK/I0 MHOKeCTBO NpodJieM.

B 1o Bpemsi i OTeuecTBEHHOH ammaparypsl 00s3aTeNbHO A0J-
JKeH OBLT OBITH OTEUECTBEHHBIN CTaHIAPT, ¥ MOTPeOOBaIOCh HEKOTOPOE
BpeMsl TIOKa 3a pa3palbOTKy B3sUTUCh WHXKEHEPHI PAa3HBIX HHCTHTYTOB,
Tak kKak umkeHepbi-pazpadboTurku 'OCT u PTM B pa3ndyHBIX UHCTH-
TyTax OTKAa3aJUChb BBOJAUTH BTOPOW MHTEpdElc U pa3fensiTb OAHY H
TyXe anmnaparypy AJs BOCHHBIX M TPAaHCIIOPTHBIX CaMOJIETOB IO WH-
Tepdeiicy, Mo IKCIUTyaTaluy, MO JIEMEHTHON 0a3e, Mo KOHCTPYKLUH
CEeTH Ha caMoJIETe, 110 TEXHUYECKOMY IE€PCOHATY H T.II., TeM OoJiee 4To
uHTepdeiic Becex BoeHHBIX JIA yxe ObLI BBIIOIHEH B COOTBETCTBUH C
I'OCT u PTM, uro obecrieunBaio BBICOKYIO TEXHHUECKYIO AP PEKTHB-
HOCTB W HaI&XHOCTh HHTEpdeiica Ha mooom JIA, HO riTaBHOE - €UHBIN
THn uHTEpdeiica (€AMHBIA «I3BIK») I 000pYyIOBaHHS BCEX THUIIOB JIA,
YTO HMCKJIIOYUTEIbHO BaKHO [JIsl MPOU3BOJACTBA M OCOOEHHO I
IKCILTyaTAIUH.

ITon orpoMHBIM AaBiI€HHEM (HAAO «KaK B AMEpUKE», KaKHe-InOo
TEXHUYECKUE PacyEThl OTCYTCTBOBAIIM) KaK-TO Y4€CTh aMEPHKAHCKYIO
pa3paboOTKy JJIsi BOCHHBIX BO BTOPOH pElaKIMHM TPOEKTa CTaHIapTa
I'OCT-18977-79 psa 3HaueHuil CKOpOCTH nepefayd OMT ObLT pacliu-
PEH U BCTaBJEH MYHKT 4.3, B KOTOPOM BHUJBI U YPOBHH CUTHAJIOB IPH
nepenade 6uT co ckopoctsimu 500 u 1000 KOUT/C TOJIKHBI OBITh yKa-
3aHbl B HOPMAaTUBHOM TEXHUYECKOW ITOKYMEHTALMH, YTBEPKIEHHOW B
YCTaHOBJICHHOM Topsike, To ecth cTanmapt 'OCT-18977-79 He «3a-
KpBIBAJ JIOpOTy» pa3paboTke uHTepdelica B coorBeTcTBUU ¢ M-1553.
Tem ne menee, B HUMCY nmosBuiioch MHCbMEHHOE TPEOOBAHME BKITIO-
yuTh BO BTOpyto penakiumto ['OCT-18977-79 tekct (ueTBepTh CTpa-
HUIIBI), B KOTOPOM IPEJIaraioch B 3aBYaJIMPOBAHHOM BHJIE 3allHCaTh
HEIOCPEACTBEHHO B cTaHmaprte, uro ['OCT-18977-79 ycrapen u B
JanbHeHeM OJbKeH OBITh 3aMeHEH Ha pa3paldOoTKy cTaHAapTa SKBU-
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BajieHTHOTO M-1553. B cBsi3u ¢ 3TMM OTCyTCTBOBaJIa BH3a, 0€3 KOTO-
PO HeJsb3s OBIIIO OTIPABUTh OKOHYATENIBHYIO PENAKLHUI0 CTaHAapTa U3
HUNCY s 'OCCTAHJAPT nns yrBepkaeHuUs.

Tak kak uHTepdeiic anmapaTypsl A BceX BoeHHBIX JIA ObL1 dak-
THdecku paspadoran B cootrBerctBun ¢ ['OCT m PTM, a crammapr,
SKBUBAJICHTHBIH M-1553, TobKO HauMHA pa3padaThIBaTHCS, TO TOCTIE
COBEILIAaHUS B COOTBETCTBYIOIIEM MHCTUTYTe, HMHCTUTYT HUMCY mo-
JTy4u HEOOXOOUMYIO BU3Y, OKOHYATENIbHAs peAaKuus Obula Hampasiie-
Ha B ['ocynapcTBEeHHBII KOMUTET, U BBIIYIIEH CTAHAAPT
I'OCT-18977-79 6e3 npeaaraeMoii BCTaBKH.

B craThe 0gHOrO M3 aMEpUKAHCKHUX KYPHAJIOB COOOINANOCH, YTO
BBEJIEHNE MYJbTUIUICKCHBIX IIWH, B TOM YHUCIIE B CHCTEMY JJIEKTPOIIHU-
tanusi, 3koHOMHUT 700 kr u3 2000 kr TPOBOOB HAa OOMOAPAMPOBIIUKE
B-1 (1.e. mynbTumiexkcHas cets — 1300 kr ?!). Bo MHOrux cinyyasx Ha
MHOTHX COBEIIAHUSIX YKOHOMHSI TIPOBOJIOB (€CTECTBEHHO 0€3 pacyEToB)
BBIIBUTANIACh KaK TJaBHAS [IEeTh IPUMEHEHHsI aHAIoTa CTaHIapTa
M-1553 B oTeuecTBEHHON BOEHHON aBHUAIIUU.

Bnocnencteun B Hagane 80-X roloB OKa3aloCh, YTO MO TMPE/Ba-
PUTENBFHOW OIEHKE I10 JAOKYMEHTAUW JUIsl THIOTaKHO-HABUTA-
IIMOHHOTO KOMIUIeKca caMouiéra Tura Ty, B KOTOpOH OBbLIH Ipe/ICcTaB-
JICHbI TUTBI JIMHAK U UX JUIMHA, Macca MPOBOJIOB pajualibHON 1udpo-
BOH CeTH, KOTOPYIO MOXKHO OBLIO OBl 3aMEHHTHh Ha MYIJbTUIUICKCHBIE
HIMHBI COCTaBJIsIa OKOJIO 12 KI' TpW NPUMEHEHUH BUTOU Maphl ¢ Mac-
coit 7-10 rpamm Ha MeTp. Paznuume ¢ aMepuKaHCKUME JaHHBIMH OBLIO
HACTOJIBKO BEJIMKO, YTO OBLIO PelIeHO He MyOIMKOBaTh NaHHBIE BO H3-
OekaHMe BCHBILKH OBbUIO YTHXIIMX Pa3HOTJIACHH C anojioreTaMH aHa-
nora M-1553.

B nepBbIX nmyOnmuKanmsx marepuanoB o cranaapry M-1553 Obur
TONBKO pekuM oOMeHa «KomaHaa-oTBeT», KOTOPBI B OZHOM U3 amMe-
PUKAHCKUX KYPHAJIOB MPEACTABIBUICS KaK HauOoee MOMXOISIIHA IS
anmapatypsl BoeHHBIX JIA. [IpoeKT oTeuecTBEHHOTO CTaHJapTa TaK e
BKJIIOYAJ TOJILKO 3TOT pexkuM. Ha 3ameuanue, uro pexxum «Komanna-
OTBET» HENMPUTOJICH IS anmapaTypsl JIA, Tak Kak MeKIy HaTYUKOM U
MpUEMHUKOM HH(DOpMAITHH, BIUAIOMEH Ha 6€30macHOCTh MoiéTa, HE
JTIOJKHO OBITh HUKAKUX «KOMAaHAWPOBY», B YaCTHOCTH JUIS MHJIOTAXKHO-
HaBUTaIIMOHHOT0 KoMmIutekca, rae CBC Ha TsokénoM camonére BBLAAET
JlaHHBIE OoJiee YeM NIBYM JECSATKaM TOoTpeduTernielt 1 cobupaTh «OTBe-
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TBI» IIPOCTO HET BPEMEHH, OBl IIOJy4YEeH OTBET-BONpOC Thma: «Bbl
cynTaeTe, YTo aMepuKaHipl ommubarorcsa?». Ho amepukaHusl B oue-
penHol myOIMKanuy y4win cnenuduky oomena nnpopmauuu B JIA u B
KaKyI0-TO CIEIYIOUIyI0 MyOJIMKaluio BapHaHTa CTaHAapTa BKIIOYIIH
pexxum «Komanna-scem»: KOMaHOHOE CI0BO o3Ha4ano «lIpuHuMaTh
MH(QOPMAIIMIO BCEM», BbIJaua OTBETHOTO CJIOBA CO CTOPOHBI MPUEMHU-
KOB OTMEHsJIach. JTO 3HAUUTENIBHO YCOBEPIICHCTBOBAJIO aJITOPUTM
nepepayn HH(OpMANMU, HO MPUHIHUINAIBHO HEIOMYCTUMBIN IS MU-
JIOTQXXHOIO OOOPYAOBaHMS HENOCTAaTOK — HAJIUYUE «KOMAaHAWUPA»
ocTaJcs.

[IpuBepKeHHOCTh K aMEPUKAHCKOMY CTaHAApPTy HECKOJIBKO ITO-
Bpenuia pazpaboTke 3MeMeHTHO# 0a3bl ais mHTepdeiica BOCHHBIX U
TPAHCIIOPTHBIX CAMOJIETOB.

Jnst 06opynoBaHusl COBEPIICHHO HOBBIX TPAHCHOPTHBIX CaMOJE-
toB Un u Ty MAII paszmectuio 8 MOII (MUHHCTEPCTBO AIEKTPOHHOMN
MPOMBIIIUIGHHOCTH) 3aKa3 Ha pa3paboTKy 3JEeMEHTHOW 0a3bl — KOM-
TUIEKTA MUKPOCXEM, B KOTOPBIH BXOJMIN MHUKPOCXEMbI ()OPMHUPOBAHUS
Y IpUEMa UMITYJILCOB KOJIa.

OnvH U3 cOTpyIHUKOB rojgoBHoro uHctutyra MAII mo 3akasy
JJIEMEHTHOW 0a3bl COOOMIMII, YTO 3aKa3 3TUX MUKPOCXEM CJeNlaH s
MyapTHUIUIEKCHBIX MMH (M-1553). OtBercTBeHHBIN 3a cOop TpeboBa-
HUM co ctopons! npeanpustuii MAII n ¢popmuposanus 3akaza 8 MOII
B TeJIe()OHHOM Pa3roBOpe COOOIIWII, YTO KPOME BCETO OH MOCOBETOBAJI-
¢ ¢ amosioretamu M-1553, u Te ckasajid, YTO MEPCICKTHUBECH
M-1553, a 'OCT u PTM ycrapenu. Ha Hame Bo3paxenue, uto I'OCT
u PTM He ycrapetor Hukoraa, a M-1553 nuxoraa He Oyner mpume-
HATHCS B TPAaHCIIOPTHOW aBUAIIMK BCETO MHUpPA, OTBETCTBEHHBIN Ipe/-
JIOKWIJI BMECTE C HUM ToexaTth B MUHCK (TZIe pacroiarajioch npeanpu-
ATHE-pa3paboTUYNK MHUKPOCXEM, IMOJyYHMBILIEE 3aKa3) M MOXKET OBITH
4TO-TO UcHpaBUTh. B MuHcke ['1aBHbIN KOHCTPYKTOP MO 3TOMY 3aKazy
CKazal, 4TO Mbl JIOJDKHBI OOPaTHTLCS B CBOE MUHHCTEPCTBO, KOTOPOE
nycTb obparutcs B MOII, KoTOpoe MNPEIOKUT (€CTU MPENTIOKHUT)
HaM MOMEHSTHh HalpaBJlIeHUE, HO MBI OTKaXXEMCs, TaK Kak paborta yxe
HavaTa M N3MEHEHHE HEBO3MOXKHO. C TeM MBI U yeXaH.

[onoxenue c smeMeHTHOM 0a30if yIyYIIMJIOCH B CBSI3H C paspa-
00TKOI B paguo HHCTUTYTe (ropox Taranpor) cxeM-MHKpOCOOpOK (Ta-
OapuThl 3aMeTHO OOJIBIIIE, YeM Y MHKPOCXEM) IIpuéMa/mepeaadn Koaa B
cootBerctBum ¢ ['OCT u PTM, moxymenTarusi ObLTa TiepemaHa Jjis
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CEpUITHOTO BBIIIYCKa, U CEPUIHBIE CXEMbl HCIIOIb3YIOTCS B allapary-
pe.

MHorue UHXeHephl Pa3IUYHbBIX MUHUCTEPCTB CUUTAIN HEAOMYCTH-
MBIM pa3/ieJieHue OJHOTHIIHOW ammaparypsl (BBICOTOMEpOB, WHEPIU-
QIBHBIX CHUCTEM, BBIYMCIHMTENEH, HHANKATOPOB Ul JIETHOTO SKHUIIa)Ka
U T.I1.) IO UHTEp(ENCy A TPAHCIOPTHBIX U BOSGHHBIX caMoi€éToB. Ha
Pa3IMYHBIX COBELIAHUAX PA3IMYHOTO YPOBHS MO OOCYKICHHUIO TMPO-
OnemM pa3BuTHs OOPTOBOM ammapaTypbl BO3HHKana XECTKas KPUTHKA
HACTOWYMBBIX TIPENJIOKEHUA yYECTh XapaKTepUCTUKH HHTepderica
tuna M-1553.

IIpu BBIXOZE C OHOTO M3 TAKUX COBEUIAHUN OJIMH U U3 HHXEHEPOB
CKasal JpyroMy 4TO-TO BpoJe: « XOpOIIo, YTO y Hac HE NPOJNAIOT
OpyXHsi, a TO ObI HaYaU CTPENISATHY. Yepes3 Kakoe-To BpeMs ¢ odepe/l-
HOT'O COBEIIaHUsS BBIXOJIWIN BMECTE ¢ IocieioBaTeNeM cTanaapTa
M-1553, xoTopslii cka3an : «Bame cyacTee, YTO HE MPOJAIOT OPYXKHUE.
51 ObI BaM moKaszam.

[o3xe B AMepuke ObLT BBIMyIIEH cTannapt M-1553B, B koTopom
OBUTH HEKOTOpBIe OTINYUsA OT M-1553 ¥ COOTBETCTBEHHO OT BHIITY-
IIEHHOTO OTEYECTBEHHOTO CTAaHAAPTa, TEHepb B cpele aMepHUKaHO(u-
JIOB BO3HUKJIM Ppa3HOTJAcHs M B OYepEIHON pa3 MOSBHIOCH TpeboBa-
HUE O TOYHOM COOTBETCTBHU aMEPHUKAHCKOMY JTOKyMEHTY. BeposTHo,
B OuYepenHOl MOIM(UKAIMK CTaHIApTa, BBITYIIEHHOW IO3/1HEe, 3TU
OTINYMs, OBUTH YCTPaHEHBI.

Opnaxnast JIMW npemnoxunu NpUHATH y4acTHE B KOMHCCHUHU IO
pa3paboTke O0OIIECOr03HOr0 JOKyMeHTa Ha [udpoBoil uHTEpdeEiic.
Lenp — pa3zpaboraTh psi KaXIoW XapaKTEpUCTHKH MHTep(delica (kak
PSA IUaMETPOB BUHTOB U Tae€K), ISl PA3IUYHBIX OTpaciei MPOMBIII-
neHHocTH. [lpeanokeHne M3yduTh OMBIT aBHAIIMOHHOW IMPOMBIIIICH-
HOocTH W ucnoib3oBath ['OCT-18977-79 BhI3BAIO OTPUIIATENEHYIO
peakiuro. MHOTHE YJIeHBI KOMHUCCHH M3 Pa3HBIX OTpacieil cunuTaid,
YTO TAKOW OOIIECOIO3HBIM CTaHAapT HEe HYXEH, a OJMH M3 YYaCTHUKOB
CUMTAJl, YTO CTAHAAPTHI «CBI3BIBAIOT PYKW» U HE HYKHBI BooOIe. Yem
3aKOHYMJIACh pab0oTa KOMHUCCHH HEU3BECTHO.

B nauane 80 romoB Ha COBEIIAHWK BBHICOKOTO YPOBHSI IO MPHMeE-
HEHUIO BOJIOKOHHO-onTHueckux juHud cBsizu (BOJIC) oOcyxmanuch
npoOJeMbl: 3aTyXaHWs M 3aMUPaHUs CUTHAJA B JAJMHHBIX JUHHAX,
BBIOOp IIBETA CUI'HAjJa M THUIA CETH CO CKOPOCTSIMM TPAHCIALMM He-
ckoibko ['mrabut/c u T.1. B mepepbiBe npeacTaBUTeNs U3 MPE3UaAnyMa
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MIPEUIOKIIT TIPEICTABUTENIO OT aBUAIIMOHHOW MPOMBINIIIEHHOCTH 00-
cynuth Bompoc npumeneHuss BOJIC- ects nm ceityac unm B Onrpkaid-
mieM Oyaymiem octpasi Heooxoaumocts B BOJIC miist oGecrnieueHus ta-
KHX CKOPOCTEH Mepefayd CUTHANa U MOMEXO3aIIUIIEHHOCTH OT JJIeK-
TPOMAarHUTHBIX TIOMEX, TO ecTh 0e3 mpuMenenns BOJIC HEBO3MOXKHO
obecreunTh B3aMMOICHCTBHE KAaKOW-TO YaCTH aBHUAIMOHHOW ammapa-
TypHbI?

Wudopmannonnstii uaTEpdEiic A Bcero o00pynoBaHus BCeX TH-
nmoB JIA Obl1 metampHO TpopaboTaH. B pammanbHON NHHWM BIOJHE
xBatano ckopoctu OuT- 50 kOut/c, B MaructpaigbHOi JmHHH — 200
KOUT/C, B MYJIbTUIUIGKCHOH mmmHE - ckopocTh 1000 kbut/c. Cyme-
CTBEHHOE YCJIOXXHEHHE apXWUTEKTYphl CETH, MPHMEHEHHE CKOPOCTH,
Hanpumep, 1000 000 kOUT/C IpH BCEX YCIOKHEHHUSIX TPAHCIISAIMH CHT-
Hasa ObUI0 KOHEYHO HEMpUEeMIIEMO JIsl aBHAllMOHHOHN ammapaTypel,
CBSI3aHHOH ¢ 0€30MacHOCTHIO MONIETa, TeM OoJiee UTO MPUMEHEHHUE BH-
TOM AKpPaHUPOBAHHOH Mapkl ¢ nuddepeHnnaIbHBIMU CXeMaMHy TIepea-
Yy U mpuéMa CUrHanga o0ecreurnBaio MPaKTHYSCKU TaKOW JK€ YPOBCHb
MOMEXO03aIUIIEHHOCTH Tiepenaun naHHbX. [Ipumenenne BOJIC Obuto
HEIeNIeco00pasHo.

B nocneacteuu B 3apyOekHOM >KypHaje ObUIO COOOIIEHHE O pa-
6otax no npumenenuro BOJIC B aBManmoHHOM 000pYZOBaHHH, KOTO-
poe 3akaHuMBaNOCh ¢pazor Tumna: «lIpuMeHeHre CTEeKIIOBOJIOKHA Tep-
CIIEKTHBHOE HalpaBJIeHHWe, HO B HacTosllee BpeMs W B Onmkaiiiem
OyIylieM MPUMEHEHNE MEJIHBIX TPOBOJIOB JIOCTATOYHO 3 (HEKTHBHOY.

Ha pa3nuuHbIX COBEHMIaHHUAX CO CTOPOHBI MPEICTABUTEIEH APYTHUX
obOnactell TEXHHWKH TPOSIBIISIICS MHTEPEC K PEHICHUIO MpOOJIeMbl WH-
Tepdelica B aBuanuu. B TaHkax CylmiecTBoBaja MpobiieMa CBSI3U IpH
BpalleHnu OamHu. Y MOPSKOB - mpodiiemMa nepeiadd HadalbHbIX JIaH-
HBIX C aBHaHOCIIa Ha caMoJi€T mepena B3n€roM. He cMoTps Ha TO, 9TO
aBUAIIMOHHAS araparypa pa3padarbiBajach B Pa3IMYHBIX BEJIOMCTBAX
( MAIIL, MPII, MIICC, MOM, MD3II u T1.11.) Hanuaue B apuanun DOu-
mana JIMU mo oGopynosanuto (B mocneactsun HUMAO — HUU
aBUAIMOHHOTO O00OpYy/IOBaHMsI), OCOOCHHOCTHIO (BO3MOXHO €/IWH-
CTBEHHOH B MHpE) KOTOPOro ObLIO HAJWYME HHKCHEPOB, 3HABIIHX
MPOILIOE W HACTOSIIEE KaXAOro OJoka 00OpyHOBaHUS, NPUHUMAB-
IINX aKTHBHOE YYacTUE B JIETHBIX HCIBITAHUSAX C pa3pabOTKON peKo-
MEHIAIMH Ha Oymymiee, OoOSCIEeYMBAIO COTJIACOBAHHYIO pPa3paboTKy
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BBICOKOA((EKTUBHOTO OOPTOBOTO OOOPYAOBAaHUS C €IUHBIM THIIOM
ndpoBoro uHTEpdeiica.

Becbma a¢ddextuBHbIl nHTEpQEiic aBUAIMOHHOTO 000pYyIOBaHUS
MOBNMSUT Ha KayecTBO HHTepdelica KOCMHYECKOTO 000pyIOBaHUSI.
Kocmugeckwuit anmapar tumna «YelrHoK» ¢ 3KunakeM J0/DKeH ObLT IpH-
3eMIISATHCS TI0 CAMOJIETHOMY, B CBSI3U C YeM Ha OOPT yCTaHABIMBAJIACh
anmaparypa, pa3padaTbiBaeMas aBUAIMOHHBIMH MHCTHUTYTaMH, U BO3-
HUKJIa TTpobiieMa B3aMMOCBSI3M aBHAIMOHHON anmapaTypsl € KOCMHYe-
CKOH.

OTBETCTBEHHBI MHCTUTYT 32 pa3pabOTKy B IIEJIOM MPOOIEeMy IO
uHtepdeiicy nepeanpecosan JIMU, nHkKeHEPOB KOTOPOTO MPUTIIACHIIH
Ha COBEIIaHWE B OJMH W3 WHCTHTYTOB, OTBEYABIINX 32 KOCMHYECKOE
o0opymoBaHue.

IIpu nepBoi BeTpede BBISICHWIOCH, YTO OTHEN, KOTOPOMY MOPYYH-
U pa3paboTKy MHTepdeiica, TOMPKO Havajl 3aHUMAThCS STOW Mpooiie-
MO, ¥ TIPEIUIOKECHUSI HHXXEHEPOB OTNENa B CPABHEHHH C PEATbHBIM
unteppericom ['OCT-18977-79 okazanuch HeahdekTuBHbL. Uepes yac
— MOJITOpa TIOCIe TOOPOKENATENBHOTO 00CYKISHHsT OBLIO MPeIsIoxKe-
HO HAITMCaTh MPOTOKOI C 3aKIFOYCHHEM, YTO B3aUMOJICHCTBHE CHCTEM
JIOJDKHO TIPOM3BOAMTHCS 10 aBUAIIMOHHOMY WHTepdeiicy. BeTpeuas-
HIMe TIONPOCUIIN BPEMS TSl TPOPAOOTKH.

Bropast BcTpeua, Temeph ¢ WHXEHEpaMH JPYroro OT/AeNa TaK kKe
TOJIbKO HAYMHABIIMMH 3aHHUMAThCS MTPOOIEMOii, Yepe3 KOPOTKOE BpeMsi
3aKOHYMJIACH TaK JKe.

IIpu Tperbeli BcTpede, Temeph ¢ WHKEHEPAMH TPETHETO OTAENa,
JeTajJbHO MpopaboTaBmMMU HHTepdeiic 1 npuHsBmmMu 17 u3 18 xa-
PaKTepUCTUK aBHAIMOHHOTO WHTepdelica, moTpeOoBAIOCH 00CyXe-
HHUE OJTHOM XapaKTEpPHCTHKH — CII0CO0a pasrpaHHUYCHHUs CIIOB: Tay30u
kak B ['OCT-18977-79 wunu cnienuanbHBIM UMITyJIbCOM, KaK B CTaHIap-
Te M-1553B.

[Mo cpaBHeHHMIO € pa3rpaHUYEHHEM «IIay30il», pasrpaHHYCHHE
«CTENMaTbHBIM HMITYJIbCOMY», OTIMYHBIM OT HH(OPMAILMOHHBIX HM-
MYyJIbCOB, UMEET Psii HEIOCTAaTKOB, HO OOCYXKIEHHE 3aTSHYJIOCh U
TOJILKO TOcTie 00e/a pa3paboTUNKU KOCMUYECKOW amnmaparypbl corlia-
CHJIUCh TIPHHATH NOJHOCTHIO aBHALIMOHHBIM THIT HHTepdeiica 1s B3a-
UMOJACUCTBUS C KOCMHUYECKOU armnapaTypoi.

TakuMm 00Opa3oM B OTEUECTBEHHOW ABMAITMOHHOW IPOMBINIICHHO-
¢t B obnacti nudpoBoro uHTepdeiica eWCTBYIOT TOKYMEHTHI OIpe-
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JIEJISTIOIINE TOJNBKO JBa THIA WHTEpQeiica, periiaMeHTHPyEeMbIe TOKY-
MEHTAMH:

- T'OCT-18977-79 «Komrutekcbl 60pTOBOrO 000pY/IOBaHHS CaMO-
NETOB M BEpTOIETOB. TUNBI (YHKIMOHAIBHBIX CBsI3eil. Buabl U ypoBHU
NIEKTPUIECKUX CUTHAIIOBY.

PTM-1495-75 «PykoBoasIIHii TEXHUYECKUN MaTepHuan aBHaIU-
oHHOI TexHuku. OOMeH uHpopManuel ABYHOIIPHBIM KOJOM B 000py-
JIOBaHWH JIETATCNIBHBIX allllapaToBy.

PaguanbHas ceth W, Kak BapuaHT, oOwias JUHUS (MarucTpaib-
Has CeTh C pacrlpeAeNEéHHBIM YIIpaBJIEHHEM), ONpeesieHHe mapameTpa
T0 aJpecy U T.II.

- T'OCT-P-52070-2003 «uTepdeiic marucTpaibHBIN MOCIEI0BA-
TEJIbHBI CUCTEMBI 3JIEKTPOHHBIX MOIYJIEN».

MaructpanbHblii OCIIEIOBATEIBHBIA HHTEP(EHC (MyJIbTHILICKC-
HBI KaHANl Tepeladyd AaHHBIX) C [EHTPaJIM30BAHHBIM YIIPABICHUEM,
oTpezieNieHIe apaMeTpa Mo MECTy B COOOIIEHHH U T.11.

Ilo CpaBHCHUIO C COBPEMCHHLIM COCTOAHUEM JOKYMCHTAIlUHU B
CILIA 5310 OonbIOE TOCTHKEHHE, HO KOHEYHO IO MPEXHEMY HEKOTO-
pble pa3pabOTUMKK ammnapaTypbl NpeAsaraloT MHOXECTBO THUIIOB WH-
Tepdelica «kak B AMEpHKe».

Wnrepdeiic B cootBercTBrn ¢ 'OCT u PTM peanuzoBan Ha camo-
nérax BCceX THIIOB, B 4aCTHOCTH Ha camonérax Wi u Ty B kommiekce
CTaH/apTHOrO IU(POBOro MUIOTaKHO-HABUIALIMOHHOTO 000py10Ba-
Hus (KCLITHO). Ha psine BoeHHBIX caMOJIETOB peain30BaH
I'OCT-P-52070-2003.
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I'naBa 3. CoBpemenHoe cocTosinne U(PPOBOro uHTEepdeiica u MH-
Terpanusi CHCTeM

3.1 CoBpemenHoe coctosinune nudgposoro nurepdeiica (2001-2014
IT.)

B o0mem Ha Tsokénom camonére uuppoBoi HHTEpdec UCOIb3YIOT
0koJ10 80 eIMHMUIL annapaTyphl.

B oredecTBeHHOH TPaHCHOPTHOW aBUALMU HCIOJIb3YyETCS OAUH THII
mudposoro unrepdeiica. ECTb oTKIIOHEHUE — B METEOIOKATOPaX HCIIOJb-
3yeTCs IBa THIIA - BTOPOW B COOTBETCTBHUHU CO CICIU(PUKAIICH
A-708. B BoeHHOI1 aBHallil UCTIOIB3YIOTCS JIBa THIIA WHTEpderica.

B amepukaHckoii anmnapaType Takke, B OCHOBHOM, HCIIOJIb3YETCS JBa
Tuna uHTepdeiica, HO OAWH IS TPAHCIOPTHOM aBHALUK, a APYTOW JUIs
BOCHHOH, U Y HAX €CTh BapHAaHTHI, KaK I TPAHCIIOPTHOM, TaK ¥, BEPOST-
HO, JIJIs1 BOGHHOM.

B nawane 2000 romoB B CLLA crano BeimycKkatbesi OOJbIIOE KOJTHYE-
CTBO JOKYMEHTOB C DPa3IMYHBIMU THUINAaMHU muppoBoro mHTepdeiica mist
aBUAIIMOHHOTO 000PYZOBaHUS HA OCHOBE JOKYMEHTOB ISl HA3eMHOW TeX-
HUKU:

- Ha ocHOBe nokymeHToB st ceTeit ETHERNET - cnemudukanus A-664,
- Ha OCHOBe JTIoKyMeHTOoB /1t ceteit CAN - crieruukanus A-825,
- IJIT BOJIOKOHHO-ONTHYECKUX JIMHUH CBS3U - crieruukanus A-818,

- MOsIBWIICS TIOKyMeHT accoraiimu GAMA, oriuuaroriuiics oT crnenudu-
kauu A-429 (nokyment nHasbiBaeTcs «ARINC 429», a B Tekcte «GAMA
429 DATA BUS STANDARD»),

- OSIBUJIACH LIMHA JIJIS TPAKIAHCKUX U BOGHHbIX camMoyi€ToB muHa TTP.

B crnemmndukanuax A-629, A-636, A-637, A-646 takxe ecTh HHDOP-
MaIs O pa3IMYHBIX THUIIaX UHTepdeiica.

Ot1oT (OHTaH TUNOB MHTEpdeiica BBIIVIAANT BECbMa HE KOPPEKTHO M
OYCHb MOXO0X Ha cruerudpukanmuio A-419 (1971r), HCKITIOYCHHYIO BBITYC-
KoM creruduranun A-429 - pekomenaanuen 1 uHTEpdeiica (eIuHOro
S3bIKa) TPAHCTIOPTHOM aBHAIINU 3apyOEKHBIX CTPaH.

Ecnu B TO Bpemst (ceMuIeCIThIC TO/bI) B OTEYSCTBEHHOM aBUAIMK ObI-
JI0 TOJIBKO TpeboBaHME «Kak B Amepuke — mo A-419», To, cyas mo pe-
KJIAMHOMY TIPOCIIEKTY OJHOTO aKIMOHEpHOro obmectBa (AQ), mpencras-
nenHoM Ha camoHe MAKC, AO wmcmons3yeT B CBOCH ammapaType mocie-
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JIOBaTeNIbHBIE KaHAIEI IT0 A 664, A 429, A 708, A 818, MIL-STD-1553B

(ecrecTBeHHO O€3 yIIOMHUHAHHMS ABYX OTEUYECTBEHHBIX CTaHAApTOB U PTM).

Tunsl uHTEpdEiica HECOBMECTHMBI Ha OIHOM OOpTYy 0€3 COOTBETCTBY-
IONIEr0 KOJUYECTBA KOMMYTATOPOB, MOCTOB, ILTIO30B, OpaHIMay3pOB U T.
M. TaK KaK BO BCEX CIICU(UKAIUAK 3HAUYCHHS OJTHOW M TOM ke XapaKTe-
pucTHKY uHTepdelica pa3IudHbI, HApUMep, TP 0a30BbIC XapaKTCPUCTH-

KH:

1 Croemudukanus A-429
1. Coobmenue — Habop cioB. CTpyKTypa €JI0Ba.

L1
8 |2

DATA

19

M P
2 1

O06o3Hauenne
Yuciio 6ur

*

K3k

2.IlepedeHb MpaKTUUECKH BCEX OJIOKOB M MapaMeTpOB, BBIIaBAEMbIX OJI10-

KaMu.

3. CxopocTu TpaHcIsAuu OuT ( KOUT/C):

2 Creuudukanus A-664

12-14,5 u 100
ETHERNET (AFDX)

1. Coob6menne — ¢peiim win Heckosbko. CiioBa B nojie DATA

56

PLS | SFD | SA

8 | 48

TA | TLF
48 | 16

oT 48 1o

DATA
1600 Gaiir

FCS
32

2. IlepeyHu OTCYTCTBYIOT

3. Ckopoctu TpaHCIAuuu OUT (KOUT/C):

3 Crenudukanus A-825 CAN
1. Coobmenne — HaOOp KaapoB.
IFS | SOF ID DATA CRC ACK | EOF
3 16 29 |0-8 Ganr | 15+1 |16+1 7

2. TlepeyHu OTCYTCTBYIOT
3. Ckopoctu tpaHcisiuu out (kout/c): 83,3; 125; 250; 500; 1000.

4 Cneunduxanus A-818
1. Coobuienne — Habop QpeiMoB.

Fibre Optic

10000, 100000, 1000000

**

OF

Header

Data Field

CRC

OF

E

2. TlepeyHu OTCYTCTBYIOT
3. CxopoctH TpaHcisauuu OuT (KOUT/C):

1062500, 1500000, 1620000, 2125000, 3187500, 4250000, 8500000.

**
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5 Illuna TTP ayist BOCHHBIX U TPAHCHIOPTHBIX CAMOJIETOB
1. Coobuienne ( B MMCIOUIMXCS MaTepHaiax HET).
2. TlepeyHu OTCYTCTBYIOT.
3. CkopocTth TpaHcisiuu 0uT (KouT/c) : Makcumaiabaas 25000.

[TpuHIMIIHATBEHBIE OTINYNS HOBBIX 3apYOEKHBIX TOKYMEHTOB:

- TUOBI MHTEpdelica MpeAHa3HaueHbl [JIs1 aBUALU «BOOOIIE», «B OY-
JyIIeM» WIH TaKe JJIsI KOHKPETHBIX CaMOJIETOB, 0€3 MPUBI3KH K KOHKPET-
HOMY 000pPYZOBaHUIO,

- B HOBBIX cIleIU(PHUKALMUAX MPOCTO KOMUPYIOTCS XapaKTEPUCTHUKHU U3
JOKYMEHTOB JIJIsI Ha3eMHOM TEXHHUKH ¢ J100aBJIeHHEM OOJBIIOTO KOJHMYe-
CTBa CCBUIOK HA JIPyTHE JOKYMEHTHI, KOTOPbIe HEOOXOIMMO «IIPOYUTATHY,

- HOPMHUPOBAHO TOJIFKO HECKOJBKO XapaKTEpPUCTHK WHTepeiica,

- 4aCTO XapaKTEPUCTUKH B CHEHU(PHUKAMIX UMEIOT HECKOJIBbKO 3Hade-
HUH, TaK e, Kak 3To Obuto B cnenupuranmu A-419 mia ammapatypsr ce-
puu 500,

- €CTECTBEHHO OTCYTCTBYET MEpPEUYeHb CHCTEM W MapaMeTpOB, BbIJaBa-
€MBIX CHCTEMaMH,

Bo3MoxHO, 4TO HOBBIE TUIIBI HHTEpdeElica B CIeNU(pHUKAINIX KOPIIOpa-
un ARINC npennasHaueHsl s 000pyI0BaHUS pa3BicUyeHUs U 00CITy-
KMBaHMS TAaCCAKUPOB U HE MPEAIOJaraeTcs UX MPUMEHEHHE BMECTO MH-
tepdeiica cnenmdurarnmm A-429.

3.2. IIponecc MHTErpanuy B aBUAIHOHHOM 000PYI0BaAHUH

N3 matepuanos canmoHoB MAKC cnenyer, 4ro 6a30Boe HampaBJeHHUE
pa3BUTHUS aBHAIMOHHOTO OOOpPYMOBAaHUS — HHTETparus QyHKIHA CHCTEM
B OJI0Ke.

Yacto T naTepdeiica He yKa3bIBaeTCA B PEKIaAMHBIX IIPOCIIEKTaX, HO
MPUMEHEHHUE TPEATONAraeTcsi B CTPYKTYpe COBPEMEHHOTO 000pyIOBaHUS
W, CJIEeIOBATEeNbHO, C KAKUM-TO CTaHJAPTHBIM HHTEpQeEicoM, BEIONpaeMbIM
B COOTBETCTBHH C 3aKa30M.

Cyzs o pa3BUTHIO KOHCTPYKIIMHY anmnapaTypsl 3a nociennue ~ 50 jer:

- WHTerpamus Hadaigach B 60 roapl IpoIUIOro CTOJETHs (PUCYHOK 1
yactu 1.1 u 1.2);

- U JOCTUIJIa NPUIIMYHBIX PE3YJILTATOB JICT 5 Ha3aj (pI/ICYHOK 2 qacTu
1.3, 1.4, 1.5).
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1.1 Uurerpanus B 6;0xe UC. MAKC-2005
PazpaboTunku, PaspaboTunk :'Pa3pa60TqI/n<H
MUDA, PIIKb Litton ' JIA3EKC,
MIB Litton, Honywall : MOTU
L1 nvew i WC+CHC | | | MC+CHC
] /_ | HCIT-
] CHC | 2000MTG

—— AKcenepoMeTpEl
[ Acercpovemn

(maTel pa3pabOTKU U CaJIOHA JIAHbI OPUESHTHPOBOYHO)

1950 -1960 r. 1960 -1970 r.

~

1990 r.

1.2 UuTerpanus BﬁnOKeVI M. Pa3paboTunku

VOR Colllns BHI/H/IPA
[ [ [ [™ -

ILS ILS |:|

APK [ il APK [

APK

MAKC-2005
Collins

VIM

NAV-4000

(JlaTbl pa3pabOTKH U cajloHA JaHbI opI/IeHTHpOBquo)

1980(-1990 . ~2000r.

~2005r.

1.3 HuTerpaums QyHKIuii cucteM B cucreMe-uaankarope CPITHII-1.

Peprc oomunk|3A(D «UTT» HWunukatop
Niepimalisasie T¢xnonorun  YC
«TEXHOKOMITJIEKCA»  CHC

CBC

MAKC- 2009

CPIIHII-1

1.4 Uurerpauust pyHkuuii B cucreme-ppruucaurese BCC-95-1B

BCC
PazpaboTumnx CCJIO
OI'YIT HUMAO CIIKP
Hucnneit
Ilyner

MAKC- 2009

[ ]
BCC-95-1B

1.5 Unrerpauus ¢pynkuuii B cucreme-unaukarope BMC-2010.

PaspaboTunk Wuaukarop
«BHUNPA-HABUT'ATOP» VIM
CHC
GLS
BCC

ITynet

MAKC- 2011

BMC-2010

Puc. 3.1. IIpouecc mHTerpanuu B aBUALMOHHOI anmaparype.
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WnTterpamus psaa cucteM B 00K 3aMETHO COKpAILlAeT YKMCIIO pajualib-
HBIX JTMHWW, ¥ IPH UHTETpalliy anmnapaTypsl paguaibHas CEThb CTAHOBUT-
Cs COBEPIIEHHOH CTPYKTYpOH, 3aMEeHa KOTOPOM Ja)k€ MarucTpaiplo He
JIaCT OLIYTUMBIX PE3yJIbTaTOB sl MIJIOTA)KHO-HABUTALIMOHHOM armapa-
Typel TSDKEIOTO CaMoOJIETa IPU TPEXKPATHOM PE3ECPBUPOBAHUM MAaru-
CTpajJbHOM CeTH.

IIpo0inema aBuanmoHHOro nugpoBoro MHTepdeiica — pemiéHHAA
npoodJiema.

JBa crarmapra u PTM - B oTedecTBeHHOU aBHaIlMu, 0a30Basi CIEIH-
¢dukammst ARINC-429 u crangapt M-1553B B CLLIA u ananoru4nas qoKy-
MeHTauus B EBporne - 3TO TEXHUYECKUH SI3BIK B allapaType BCEro aBUallu-
OHHOTO MHpa, U, TaK XK€ KaKk B JINTEPATypPHOM SI3BIKE OINPEIEIEHHOTO
Hapoaa, BCAKUC MPEAJIOKCHUA TIMOMCHATH A3BIK Ha KaKoOH-TO IlperI\/'I BbI-
IJSIAT KpailHe He KOPPEKTHO, OTBJEKas OT IJIABHOIO B HACTOSIIUN MO-
MEHT HAaIlpaBJICHUS Pa3BUTHA OOOPYAOBaHMS — HHTerpauuu QyHKIUHA
CHCTEM B OJIOK.



