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TEKCT JIEKLII
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3ATBEPI)KEHO CXBAJIEHO
HaykoBo-MeTOIUYHOIO Paioio MeToauuHO0 pagoko

XapKiBCHKOTO HAI[IOHAJIEHOTO KpeMeHqyIIbKOTO JTHOTHOTO KOJIEIKY
YHIBEPCHUTETY BHYTPIIIHIX CIpaB XapKiBCHKOTO HAI[IOHATIHLHOTO
[Tporokon Big _30.08.23 No 7 YHIBEPCUTETY BHYTPIIIHIX CIIpaB

ITporokon Big _28.08.23 No 1

HOIroa’KEHO

Cek11i€r0 HayKOBO-METOAMYHOI pajin
XHVYBC 3 TeXHIYHUX TUCIIAILIIIH
[Tporokon Big 29.08.23 No 7

Po3misiHyTO Ha 3acigaHH1 HUKJIOBOI KOMICIT aB1allifHOTO 1 paJioeIeKTPOHHOTO
oOnaHaHHs, npoTtokoa Big 28.08.2023 Ne 1

Po3poonux: euxiadau YUKI0B80I KOMIcCIi asiayitinoco 1 padioeleKmpoHHO20

0011a0HAHHS, cneyianicm suwoi Kameeopii, BUKILAOAY -MEMOOUCT
Cmywancovkuu FO.B.
Peyenzenmu:

1. Km.mH., cneyianicm euwoi xamezopii, 8UKIA0AU-MeMOOUCH YUKIO0B0I KOMICII
asiayitino2o i padioenexkmpornozo oonaonanns Ilimenvos FO.M.
2. ImxeHep 3 TEXHIYHOTO OOCIYrOBYBaHHS, PEMOHTY Ta MJIarHOCTHKU aBialliiHOI

texniku TOB «EMP TAYPYC» Kaninin O.B.



IInan aexmii

XapakTepucTUKa Ta CTPYKTypa IIWH JTaHUX.

Cranpaptu3aliis aBialiiHux iHTepEHciB.

Crangapt Ha kaHaun iHpopmariinoro oominy ARINC-429.
Crannmapt Ha kaHai iHpopmariitHoro oominy MIL-STD-1553B.
Crangapt Ha kaHan iHdopmaiiiHoro oominy ARINC-629
Macmrabyemi inTepdeiicu.

ook wnE

PexoMenoBana Jiiteparypa (0OCHOBHA, 10IOMI2KHA),
iHdopmauiitni pecypcy B InTepHeri.

OcHoBHa JiTEpaTypa:

1. Asiamiiini pamioenektponHi cuctemu / O.0.Uyxka, O.I'. Curauk, B.M. XimiH,
O.B. Koxoxina. — K.:-HAY, 2017. — 264c.

2. ABionika: Hap4. moci0. / B.II. Xapuenko, [.B. Octpoymor. — K.: HAY, 2013. —
272 c.

3. [TlimotaxkHo-HaBiramiiHi KOMIUIEKCH ToBITpsHuX cyneH. / B.O. Poroxwun,
B.M. Cunernazos, M.K. ®urstiukus. [Tiapyunuk. — K.: HAY, 2005. — 316c¢.

4. TeopeTuuHi OCHOBM €KCIUTyaTallli aBiamiiiHoro obnsagHanHsa. Hapd. moci0. / A.B.
Cxkpurnens. — K.::HAY, 2003. — 396c¢.

JlomomixkHa JiTeparypa:

1. TpunamoBe oOmagHAHHS Ta €IEKTPOHHA aBTOMATHKA JITATBHUX arapaTis/

B.A. AntinikatopoB, M.M. Ilerpenko, A.B. Craturin. — X.:XHVYTIC, 2017.-172c.

€nuni koucriekty 1Mo AiIPEO Mi-2 Ha 1ukiioBiit KoMicii.

3. KepiBHumrBo 3 nb0THOI eKcIuTyartaiii BepToiaroTa Mi-2 - M.: [lemaptameHT
MOBITPSTHOTO TpaHCIOPTy, 1996.

4. KOHCNEeKTH JeKIii 3 0a30BOi MIATOTOBKM TEXHIYHOTO MEPCOHANIY 3TiJHO BUMOT
Part-66, Part-147 (Moxyns 3, 13, 14).

no

[ndopmariitii pecypcu B [nTepHeTi

1. http://aviadocs.com/RLE/Mi-2/CDI/IYETO/MI-2 IYETO kn2.pdf

2. http://aviadocs.com/RLE/Mi-2/CDI/IYETO/MI-2 IYETO kn3.pdf

3. http://aviadocs.com/RLE/Mi-2/CDI/IYETO/MI-2 IYETO knl ch2.pdf
4. http://aviadocs.net/RLE/Mi-2/CD1/RTO/Mi-2 RTO-75EP ch2.pdf

5. http://aviadocs.com/RLE/Mi-8/CD1/TO/Mi-8 _TO kn4.pdf



http://aviadocs.com/RLE/Mi-2/CD1/IYETO/MI-2_IYETO_kn2.pdf
http://aviadocs.com/RLE/Mi-2/CD1/IYETO/MI-2_IYETO_kn3.pdf
http://aviadocs.com/RLE/Mi-2/CD1/IYETO/MI-2_IYETO_kn1_ch2.pdf
http://aviadocs.net/RLE/Mi-2/CD1/RTO/Mi-2_RTO-75EP_ch2.pdf
http://aviadocs.com/RLE/Mi-8/CD1/TO/Mi-8_TO_kn4.pdf

4

6. http://www.aviadocs.net/RLE/Mi-8/CD1/TO/Mi-8 TO knl.pdf
7. http://flightcollege.com.ua/library/3 Mi 8 MTV 1 RTE%60 Kniga 4.pdf

TekcT JeKuii:

1. XapakTepucTuka Ta CTPYKTYpa IIMH JAHUX.

OnHi€ro 3 HAOUTBIN 3arajJbHUX XapaKTEPUCTHK MPOIEcopa € PO3PSAHICTh MO0
IIIMHY JTAHUX 1 ITUHA aJIPECH.

Komnu roBopsTe po mKHY OpoIiecopa, 3a3BUyail MaroTh Ha yBa3i IIMHY JAaHUX, sKa
€ HabOpOM CIONYK, JJIA Tepeaadl 1 npuiioMy aaHux. Yum Oulbliie CUTHAIIB OJTHOYACHO
HAJXOJUTh Ha IIUHY, TUM OUIbIIE JAaHUX 10 Hil MEepeacThCs 3a MEBHUI 1HTEpBAJ Yacy,
1 TUM IIBUJIIE BOHA Mpaioe. Po3psiHICTh MIMHM JTaHUX TOJI0HA KUIBKICTIO CMYT
aBTOMAricTpajii - YuM OLIbIIE CMYT, TUM OUIbIIE MOTIK MAIIWMH, YUM MIMpIIE ITHHA
JAHUX, TUM OUIbIIE JaHUX 3a OJHAKOBI NMPOMDKKH 4Yacy IO HIM Mepenaerbcs. Y
npoiiecopi 286 nmns mpuifoMy 1 mepeaaul ABIMKOBHX JIaHUX BUKOPHUCTOBYETHCS 16
CIOJIYK, TOMY iX IIHMHA JaHUX BBaxaerbcs 16 - po3panHoi. Y 32 -X pO3psaHHX
npoiiecopiB (Hanpukiaa, 486 ), TaKuX CIOIYK BABIYl OUIbIIE, TOMY 32 OJUHUIIIO YaCy
BOHH TIEPEIaloTh 1 OTPUMYIOTh BJIBiUl OiIbIlle AaHUX, HIXK 16 - 1 po3psiiHI MPOIeCcCopH -
3po3ymijio, edekTuBHICTh BUIA. CyyacH1 mpoiecopu (mounHarouu 3 Pentium ) mMaroTh
64 -X po3psAaHYy MUHY JTaHUX, TOMY BOHH MOXYTh IIepeaBaTH B CHCTEMHY IaM'STh T10
64 Oita 3a oguH TakT. Taka peanizaiis 03BOJSE MPUCKOPUTH OOMIH JAHUMHU MIXK
HIBUJKAM MPOIECOPOM 1 BIJHOCHO MOBUILHUM O3V mpu He3MiHHIA poOodiil 4acToTi
OCTaHHBOTO 32 PAXyHOK ITiIBUIICHHS MPOIMYCKHOT 3IaTHOCTI IIWHU JaHUX.

Po3psimHICTh MIMHYU TaHKUX MTPOLIecopa BU3HAYAE TAKOXK PO3PSAHICTH OAHKY Mam'siTi.
[le o3nauae, mo, Hanpukiaa, 32 -X po3psaHui mpouecop (Hanpukian, 486 ) 3uutye 3
nam'ari 1 3anucye B mam'atb 32 6ita ogHodacHo. [Iporecopu kiacy Pentium 1 Bure
3YUTYIOTh 1 3alUCYIOTh TIPU omepamisx 3 nam'sartio 64 6ita ogHodacHO. OCKUIBKH
pPO3pSAHICTh cTaHgapTHOro Moayist SIMM 72 koHTakTHU# mopiBHIOE 32 OiTaMm, TO B
cucteMu Ha 0a3i 486 mpolecopiB MOKHA BCTAaHOBJIIOBATU MO OJHOMY Monyio SIMM
72 mtudt, a B Pentium cucremu - mo ABa Takux Moy a6o oguH moayiib DIMM 168
KOHTaKTHHH, y SKOTO IUPUHA IIIHHK JOpiBHIOE 64 Oita. TakuM YMHOM MU BHU3HAYMIIH,
3a JOTIOMOTOI0 $IKO1 IIWHM TIPOIECOp TOB'S3aHUM 3 ONEPATUBHOKO MaM'STTIO 1 BiJ
PO3PSAHOCTI Li€l IMMHU 3BUYAMHO K 3aJ€XKUTh NPOAYKTUBHICTH mpolecopa. Temep
JaBaiiTe po3depemocs, sk mporecop o0podJisie OTpuMaHi 3 ONIEPaTUBHOI MaM'sIT1 JaHI.

2. Cranpapru3anisi aBianiiiHux intepdeiicis.
Bix mouartky 3apoKEHHS aBIOHIKH KOXXHY CHCTEMY PO3MIIIYBaId y CIEIIaIbHO

BimBeneHoMy it Hel wicmi. [adopmariis  Bim  omHIET cucTeMH 0 1HIIOT
nepemaBanacs 3a JOMOMOTOI0 aHAJNOTOBHX KaHAIIB TepenaBaHHs maHmx. lle


http://www.aviadocs.net/RLE/Mi-8/CD1/TO/Mi-8_TO_kn1.pdf
http://flightcollege.com.ua/library/3_%D0%A2%D0%95%D0%A5%D0%9D%D0%98%D0%9A%D0%90_%D0%98_%D0%A2%D0%95%D0%A5%D0%9D%D0%98%D0%A7%D0%95%D0%A1%D0%9A%D0%98%D0%95_%D0%9D%D0%90%D0%A3%D0%9A%D0%98/39_%D0%A2%D0%A0%D0%90%D0%9D%D0%A1%D0%9F%D0%9E%D0%A0%D0%A2/39.5_%D0%92%D0%9E%D0%97%D0%94%D0%A3%D0%A8%D0%9D%D0%AB%D0%99_%D0%A2%D0%A0%D0%90%D0%9D%D0%A1%D0%9F%D0%9E%D0%A0%D0%A2/39.551%20%D0%90%D0%92%D0%98%D0%90%D0%A6%D0%98%D0%9E%D0%9D%D0%9D%D0%AB%D0%95%20%D0%94%D0%92%D0%98%D0%93%D0%90%D0%A2%D0%95%D0%9B%D0%98/Mi_8_MTV_1_RTE%60_Kniga_4.pdf
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noTpeOyBaJIo Jy’K€ BEIMKOI KIJIBKOCTI MPOBITHUKOBUX 3’€IHAHbL MDK OJIOKaMHU.
Kpim Toro, ananorosi DB manu nyxke HM3bKY 3aBafOCTIHKICTh. {11 BUpIIICHHS IUX
npobnem y 1974 p. BiicekoBi CIIA po3pobunu nepmwmii  tudpoBuil  KaHam
nepenaBannsa ganux (Digital Data Bus — DDB) MIL-STD-1553 Ta BupoBaguiu iHoro
JUI MDKCHCTeMHOro oOMiHy naHuXx. Jlemo mi3Hime 3’sBuBcs ctanaapt ARINC 429
JUIS  BUKOPUCTaHHS Yy IIMBUIBHIM  aBiamii, #AKHI JOTemep BUKOPHUCTOBYIOTH
BUpPOOHUKK aBioHIKK . [IpoTe 3actocyBaHHS HU(PPOBUX KaHANIB OOMIHY JaHHX MIX
BIJOKPEMJICHUMH CHCTEMaMy HE MABUINYBaIO (YHKI[IOHATBHOCTI Ta THYYKOCTI
CHCTEM.

denepaTiBHA KOHIICMINiS MOOYJOBHM CHUCTEM aBIOHIKM J03BOJHIIA 00’ €THYBATH
Moayidl 1 OJIOKM y TEBHI «{eaepauii» 3 OAHIEI IIMHOIO JJIS NEpelaBaHHs JaHUX. 3a
JIOTIOMOTOI0 CTIEIIaIbHUX MOAYJIB IHUHU «(eaepariiii» CcUCTeM 00’ €IHYyBaJIUCh Y
rJI00aIbHy MEpEeKy JiiTaka. PO3BUTOK CHUCTEM aBIOHIKM TMOTpeOyBaB CTBOPEHHS
HOBUX OLIpII MBUAKKUX cTaHAapTiB DB. BilicbkoBi MmoaepnizyBamu MIL-STD-1553B 1
Ha 1Horo ocHoBi ctBOopwiIM STANG 3910. ¥V 1nuBiipHIA aBiamii OyB oOpaHuit
MPUHIIMIIOBO 1HINMUK HampsiM Ta cTBOpeHuit HoBuii ctanmapt ARINC 629.

30UIbIIEHHST KUIBKOCTI CHCTEM aBIOHIKM Ta MIABUINEHHA OOYHCIIOBAIILHOL
3IATHOCTI KOMIT FOTEPHOI TEXHIKM MOTpeOyBalM ITy>K€ TICHOT

IHTerpauii  pi3HUX CUCTeM 1 OJOKIB  aBIOHIKM Ha  PI3HUX  PIBHAX
¢dynkuionyBanHa. Lle crano npuunHOO po3podiieHHsa Ta Bukopuctanuda IMA. Bumoru
n0 mpomyckHoi 3matHocTi DDB mponoBXkyroTh HEBOMHHO mijaBuIyBatucs. Lle
3YMOBJICHO THUM, III0 TEpe] CHUCTeMaMH aBIOHIKU MOCTAIOTh JAeAail HOB1 3aBJaHHS,
0 MOTPeOYyIOTh TepeaaBaHHs

BEJIMKMX TOTOKIB 1HGoOpMalii y peanbHOMYy MacmTabi uacy. Sk pe3ynbrar
noyanu 3’sBiasatuck HammBuakicai DDB (STANAG 7076, Fiber channel, AFDX).

OcHoBHI THITH TTUGPOBOTO MEepeaBaHHs 1HPOPMAIIIi:

— Opmae mxepeno — oaquH npuiimMad. Ile oaun 3  Hakmpoctimux DDB, mo
3abe3reuye nepeaaBaHHs TaHUX Bij OJIHI€T YaCTHHU 00JIaJHaHHS JI0 1HIIO].

— Opne mxepeno — Oarato mnpwuitmadiB. Omnucye TEXHOJOTIIO TepeIaBaHHS
iHpopMmarii Bix omHOro Os0ka 10 meBHOI KinbKocTi iHIMX (ARINC 429).

— bararo mepenapauiB — Oarato mnpuiimadiB. Y 1mmx DDB nekiapka, a TO H
Ounbllle MepegaBayiB MOXYTh IepeaaBaTd 1H(OpMaIliio MEeBHIN KiJIbKOCTI NpUiiMaviB
(MIL-STD-1553B, ARINC 629).

Ha OopTy cydacHOro jiTaka BUKOPHUCTOBYIOTh BEJIHMKY KIJIBKICTb

PI3HUX KaHaiB iHGOpMaIiiTHOrO OOMIHY: BCEpEANHI CKIIaJ0BUX OJIOKIB

aBIOHIKM, MpOCTI 1HTepdelicu s 3B’S3Ky 3 JaTydKaMH Ta CKIAgHl ¥y
nooynosi DDB s 3B’s3Kky cuctem Mixk coboro.  YmnpoakenHs DDB notpebyBao
po3poOneHHs crtaHaapTiB s Hux. CTBOpPEHHS €IWHUX CTAHJIAPTIB JO3BOJIMIO
pi3HUM BUpPOOHMKAM OyayBaTH B3a€MO3aMiHHI OJIOKH, sIKI MOrM O OOMIHIOBAaTHCH
1H(pOpMaLIi€r0 MIXK COOO0IO.
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3. Crangapt Ha kaHaJ indgopmauniiinoro odominy ARINC-
429.

Bci 6opToBi iHTepdeiicu, enunnii iHTepdelic MOBUHEH BIANOBIIATA HACTYITHUM
3arajbHUM BUMOTaM:

- IOBUHEH OyTH pO3paxOBaHMI HA KOPCTKI YMOBU OOPTOBOTO 3aCTOCYBaHHS;

- IOBUHEH 3a0€e31euyBaTH BUCOKY HAIIMHICTb, a JUIs [IbOTO TTOBUHEH OYyTH

HEUYTJIMBUH (TOJICPAHTHHI) 10 BIZIMOB OKPEMHUX €JICMEHTIB;

- IOBUHEH MPAIIOBaTH B pealibHOMY MaciTadl yacy;

- IOBUHEH OyTH KOHTPOJIC MPUIATHUH;

- HE TIOBUHEH OyTH BUMOTJIMBUM 1110JI0 TEXHIYHOTO 0OCITYyTOBYBaHHS.

Ha @i3zuunomy piBHI [ Oprasizaunli KaHainy 3B’SI3Ky BUKOPHUCTOBYETHCS
3’€¢JHAHHS JIBOMa CIUIETEHUMHU Ta J00pe eKpaHOBaHMMHU MpoBoaamu. JloBkuHa
3’€AHYBAJIbHMX MPOBOAIB  CTaHIAPTOM  HemependadeHa, MPOTE  MEpPEKEBE
oOJlafHaHHsS J03BOJIsiE 3a0€3MeunTy (PYHKIIIOHYBaHHS 3 JOBXKUHOI Kabemo 110 90
M. YpaxoByrouu TOM (pakT, IO MepeBakHa OUIBIIICTh MPOBOJOBHX 3’€/IHAHH HaA
[IK ne nepesuiye 55 M. ARINC 429 moxe OyTu BUKOPUCTAHUMW [JIs1 OpraHi3allii
KaHally 3B 513Ky Mk Oyab-sskumu LRU.

[lepenaBannst iHpopMallii y 3BOPOTHOMY HalpsMKY HemepeadoadeHa. Y pasi
noTpedu il 1bOT0 BUKOPUCTOBYIOTH OKpEMY JIIHIIO 3B’S3KY (puc. 1).

ARITNC 429

LEL
ARINC 429

Puc.1 Opranizaiiis JBOCTOPOHHBOT'O OOMIHY 1H(QOpPMAITIETO.

BianoBigHO 10 1bOTO AJIS OpraHi3allii AYIJIEKCHOTO 3B’ 3Ky BUKOPUCTOBYIOTHCS
nBi jiHii DDB. Vi npuitmaui iHQopmanii 3’€IHYIOTbCSI B OJHY Mapy IPOBOIIB 1
KOXXHUM BUOMpae 3 1HpopMalii Te, L0 NEepelaerbcs 1 Te, 4YOoro norpedye.
[lepenaBanHsT HECHHXpOHHE, TOOTO OJOK-IpKepeno mnepenae iHGoOpMallito, KO
BOHa roroBa no0 mnepenadi. IlpuiiMady MmoBuUHEH OyTH TOTOBUM  NPUUHITH 11O
iH(dopMaIlito, 4 TpPUHAUMHI PO3MICTUTH ii Yy BHYTPINIHIA TaM’sITI JJs TOTO,
mo0 He BTpatuTd 1ii. CHrHamiB MOBIIOMJICHHS TIpO TpuiiMaHHSA 1H(OpMaIIii
Hemae. OCKITbKM JIaHl MepefaloThCsl LUKIIYHO, TOAI HEMPaBUIBHO NPUNUHATE
MOBIJJOMJICHHS] MOYKHA OTPUMATH THIITUM Pa30M.

Jns  mepemaBanHs 1u@poBoi 1HGOpMAIi BUKOPUCTOBYETHCS JIBOPIBHEBHIM
CTaH aMIUIITyAH BIJHOCHO HYJIHOBOrO 3HaueHHs. Husbkuil piBeHb  BIANOBiNaE
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JIOTIYHOMY HYJI0 «0», a BHCOKWHU — JIOTT4HIN oguHuUIll «1» (puc. 2). HynsoBuii ctan
BiIoOpakae may3y MiX IepeaBaHUMU OiTaMH.

ATy
Brcosnii piscis & _:
I
wlln I
Hiy
i Usa:
i
o : e B
Hussanfl pisers | | .
|

Puc. 2 — JIBopiBHEBUI CTaH aMIUIITYIY BIJIHOCHO HYJIbOBOTO 3HAYEHHS

Curnan HaOyBa€e TpPbOX CTaHIB: BHCOKOTO, HYJIHOBOTO Ta HM3BKOIO, IO
3a0€3Mevy€eThCs PI3HOI0 BEIUYMHOI HAMPYTrd MDK JBOMa MPOBOJAMH Kabelto
DDB. Jloriuni#i oguHuUIll BIAMOBIAAE MepeaBaHHs IMITynbcy Hampyroto +10 £+ 1B,
o0 CIIAye 3a «HYJIbOBUM» TepiogoMm Hampyroto 0 = 0,5B. JloriuHomMy HyItO
BIJINIOBIJIA€ TEepelaBaHHs IMIyJibcy Hanpyrowo minyc 10 £ 1B. PiBenp Hanpyru, 1o
NpUIIMAETHCS pUiiMadyeM, Mae CTaHOBUTH BiJ +6,5 no +13 B myst peectpanii 1orivHoi
OJIMHMII, Bia MiHyC 6,5 10 Minycl3 B s peectpariii oriydoro Hysist Ta Bifg +2,5 10
MiHyC 2,5 B i1 peectpalii «HyJIbOBOT0» PIBHS.

TpuBanmicTh KOXHOTO CTaHy 3a 4YacOM € OJHAKOBOKO 1 BIJIMOBIJIA€ MIBUAKOCTI
nepenaBaHHs gaHuX. [HpopMallisi y KaHalll 3B’SI3KY TMEPENAEThCA 3a JIOMOMOTOI0
1 poBoro cioBa, 1Mo CKIagaeTbes 3 32 po3psaiB (puc. 3).

B4 1]

| Haama Mami

Hosaep n&epena Marpana cfany  Kositpoiennh

IHgEDpaanil R PoIpEa

Puc.3- ludpose cioo ARINC

[lepuri 8 po3psimiB cioBa — 11e Ha3Ba iH(oOpMallli, MO B HHOMY MICTUTHCS.
BignmoBigHO 10 TakuUX PO3MIPIB JDKEpEIO0 MOXE BHIABATH 10 255 pPI3HHX BU/IIB
iH(DopMaIrii 3 pi3SHUMH Ha3BaAMH.

VY pospsanax 9 ta 10 mepenaeThcst Homep jkepena iHpopmarii. Kpim Toro, mi
O3PSI MOXYTh BHUKOPHCTOBYBATHCH IJIi BKa3yBaHHA HOMEpa MpuiiMaya, SKOMY
ajpecoBaHa 115 1H(popmarris.

Jlani mepenatotbest y pospsagax 11 — 29. 3amexxHo Bim THIMY MaHUX MOMIJTHBI
JIEKIJIbKA OCHOBHHX THIIIB CJIIB:



— JaH1 y IBIHKOBOMY KO/,

— JaH1 y IBIAKOBO-/IECITKOBOMY KO/Ii;

— CJIOBA JUCKPETHUX CUTHAJIIB,

— JaHl TEeXHIYHOTO 00CITYyTrOBYBaHHSI;

— 1mudpocuMBoIIbHA 1H(DOPMAILTIS.

VY nBIMKOBOMY KO/l 3HAK JJAHUX MEPEeNa€ThCs Y 29-My pO3pSIL:

0 — rutroc, miBHIY, CXif, YIIPaBO, YBEPX, 10;

1 — miHyC, TIBJICHB, 3aXi, YIIBO, YHHU3, Bij.

KyToBi koopauHatu mepenatoTecsi y Mexax Bim 0 mo 179,999°.  Cnosa y
JBINKOBO-/IECATKOBOMY KOJI MICTSTh ITSTh HUQPp, KOXKHA 3 SKHUX  KOIYETHCS
yotupma po3psgamu. CiaoBa JTUCKPETHUX CHUTHAIIB MEPEAatOThCs BiAMOBITHUMH
CTaHaMU TI0 OJHOMY B KOXKHOMY PO3psi/i.

[MudpocumBonbHa iHGOpMaliss KOAyeThCs B aidaBiTi  MIKHAPOIHOTO
cranaapty 1SO 5.

JIBa pospsaum matpuii ctany (30 1 31) micTaTh pi3Hy 1H(OpMAIlIIO 3aJI€KHO
BiJl TUITy MepellaBaHUX JaHUX. [aK, HANpUKIad, y HHUX MOXHA PO3MIIIyBaTU
iHopMmaIilo Mpo CTaH JpKepena JIaHUX, pexuM Horo (yHKIIOHYBaHHS a0o
JIOCTOBIPHOCTI NIEPEIaHUX JaHUX.

OcranHiit 32-i1 po3psii € KOHTPOJIBHUM, HOTO 3HAYEHHS 3allOBHIOETHCS
nepeaBayeM TaKuM YMHOM, 00 3arajibHa KUIBKICTh OJIMHUIIL Y  CJOBI  Oyna
HenapHa. KOHTposib mapHOCTI mpuiiMayeM J103BOJISi€ BU3HAYUTH LLIICHICTh CJIOBa
1 HC BUKOPHCTOBYBAaTH HOTO Yy BHIIAJKY BUSBICHHS 300¥0.

Pemra po3psaiB y uudpoBoMy CIOBI, 110 HE BUKOPHUCTOBYIOTHCH,

3aIOBHIOIOTHCS HYJISIMHU.

ARINC 429 3a6e3neuye nepenaBanHs indopmartii 31 mBuakoctsmMu 100 k611/c
ta 12-14,5 x6it/c. CuHXpoHi3allig TMepeaaBaHHa iH(popMallii 3a0e3neuyeTbes
4OTUpMa PO3pAJaMH, IO BIIAUISIIOTH OJIHE CJIOBO BiJ 1HIIIOTO.

4. Cranaapt Ha kaHaJj indopmauniiinoro oominy MIL-STD-
1553B.

[le onun 3 Haltnepmmx (ynepiie OyB BUKopucTanuii y 1973 p. mig yac moOyaoBu
BuHHMIlyBa4ya F-15) cTanmapTiB Ha KaHaMM mepenaBanHs iHpopMaiii y 1udpoBomy
BUTJISIAL, IO W JI0CI BUKOPUCTOBYETHCA TIiJ Yac MOOYOBU JIITaKiB BIICHKOBOTO
MIPU3HAYCHHS. .

MBunkicts oominy ganumu y MIL-STD-1553B cranosuts 1o 1 Mbit/c. Llei
DDB 3a0e3neuye oOMiH aaHMMH MiX oJHUM KoHTposiepom DDB 1 no 31 LRU,
BUKOPHCTOBYIOUHM JUIsl IIOTO 3’€THAHHS 3a JIOMOMOTOK0 Taph eKpaHOBaHHUX
MIJIHUX TIPOBOAIB (pHC. 4), 1110 YTBOPIOIOTH €JIMHY IIIUHY TMIEpeIaBaHHs JaHUX.
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Puc.4 — Ctpykrypa MIL-STD-1553B.

Koxnuii 3 LRU mnpuenHyeTrbcss OO0 3arallbHOI IIWHW TEPEHABAHHS JTAHUX
napayienpHo 1HmMWM. 711 KepyBaHHS TIEpelaBaHHIM JaHUX Yepe3 3arajbHy ITHHY
JAHUX Ta 30KpeMa JUisl PO3MOJAULY Yacy BUKOPUCTAHHS 3arajbHOi IIMHU IS
nepeaaBaHHs 1H(GOpMaIlii 3aCTOCOBYIOTH CHEIIaIbHUM MPUCTPIN — KOHTPOJIEP.

Koutponep DDB Bukonye (yHKIIT KOMyTYHOUOTO MPUCTPOIO, BUAAIOYH O3B
Ha TMOYAaTOK OOMIHY JaHUMH Mik KoHTpojepom DDB Tta Oynb-sskum LRU um mix
nsoMma pizHUMH LRU 3’e¢qHanumMu kaHnajgamu iHGOPMALIMHOTO OOMIHY HE3aJIeKHO
BiJl HampsIMKy TnepenaBaHHsa iHpopmaiii. KpiMm Toro, MoxiauBe mepeaaBaHHs
JaHUX Y IMIHPOKOMOBHOMY pexxumi Bl kKoHTposiepa DDB a6o onnoro 3 LRU no

Bcix iHmMMX LRU, mpuegHanux g0 Mepexi.

Hanifinicte  kaHamy — TepefaBaHHS  JTaHUX  JOCSTAE€ThCS  3aBISKH
BUKOPUCTAaHHIO PE3EpPBHUX IIMH JAaHUX Ta pe3epBHOro koHtposiepa DDB. Tak,
Oyaytoun DDB, mo BiANoOBiAalOTH 3a KOHTPOJIb Ta KEpyBaHHSA MapaMeTpamMu
JIBUTYHa, MOXHA YOTHPU pa3W pe3epByBaTH IIMHW TIEpeAaBaHHSA JaHHUX 1
koHTposiep. Koxuuit 3 LRU MoxHa 3’eiHyBaTH 3 iHIIUM aHajoriunuMm DDB, tum
caMuM 3a0e3MeuyloYd MOKIIMBICTh PO3IIUPEHHS MEpexXi depe3 30UIbIIeHHS
KUJIBKOCTI

npueananux LRU (puc. 5).
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Puc.5- Konysanua konom MAHUECTEP II

Kon «mandectep» yTBOPIOETBCS 3a JOMOMOIOIO TOEIHAHHS CUHXPOCUTHAIY
Ta CHUTHalIy JaHuX (puc.6), MO MOXIJIMBO 3a JOTOMOTrOK JIOTIYHOI omeparii
obepHeHoro BuKIIOUHOTO «ABO» (eXclusive iNverse OR — XNOR).
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Puc.6- konyBanns konom MAHYECTEPII

OTpuMaHuii  3aKOJOBaHW CHTHAJI TEPEAAacThCA  4epe3  MPOBIIHUKOBE
3’€¢JHAHHS: Yepe3 OAWH TNpPOBIA —y 3BUYANHOMY BHIJISAl, a 4epe3 APYTruil — B
obepHeHoMYy (puc.7). OCKITBKH JBa TPOBOIU

MIPOKJIAZCHI pa3oM, TO BIANMOBIIHO 3aBaJu MIIOTh Ha IepeaaBaHi

CUTHAJIM OJHAKOBO. Y pe3ynbTari All LMX 3aBaj y TOYLl MpUAMaHHS

o0uJBa CUTHAIM CHOTBOPIOIOTHCS OAHAaKOBO. Lle mo3Bosise mo30yTHCS

HAaOyTUX CHUTHAJIOM 3aBaj 3a JOMOMOTOI0 3BHUYAMHOTO BiJHIMAHHS

OJTHOTO CHUTHAJTY BiJl IHIIIOTO i/ Yac AEKOayBaHHs (puC.8).
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Puc.7- KogyBanns 3a qonomoroto soriynoi onepariii XNOR
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Puc.8 — Bunanenuns 3asaj

Y MIL-STD-1553B indopmariisi nepenaerscs 3a J0NOMOrow 20-po3psiaiHuX
cmB. Koxxne mmdpoBe CIOBO CKIaNaeTbcs 13 CUTHATY CUHXpoHI3amii, 16
1H(OpMAIIHUX PO3PSIAIB Ta PO3pANY Uil KOHTPOJIIO MNpUKMaHHS 1H(oOpMalii
(mepeBipsieTbess mapHicTh). Y MIL-STD-1553B BukopucTOBYIOThCSI Tpu  Pi3Hi
dbopmat IUPPOBUX CIIB :

— KOMaHjHe [U(POBE CI0BO;

— 1H(opmariiiiHe IMppPOoBE CIOBO;

— 1udpoBe CIOBO CTaHy.

5. Cranaaprt Ha kaHaJ indopmamniiinoro oominy ARINC-
629

ARINC 629 sBnse coborw crangapt Ha opranizaiiro DDB, opienToBaHOTO Ha
3a0€3IeueHHs] 3B’SI3Ky THUITY «OJHE JKepeno — OaraTo mpuiiMadiBy Ta «barato
nepeaaBaviB — 0arato mpuiiMadiBy. BiH po3poOsieHnii 11 3aCTOCYBaHHS IIiJ] 4ac
noOyZI0BU JIITaKiB IUBUIBHOI aBiamii. Ymepine OyB Bukopuctanuii y 1989 p. min
yac noOyxnosu Boeing 777.

ARINC 629 — ne mBuakicamii DDB na Bimminy Bigx ARINC 429, saxuit
3a0e3neyyBaB  MBUAKICT, mepeaaBanHs  iHpopmanii 100 x6it/c. UIBuakicTs
nepenaBands nannx ARINC 629 cranouts 2 M6it/c, mo y 20 pa3iB IMBUAIIE Bif
ARINC 429 ta y nBa pasu mBuame Hixk MIL-STD-1553B.
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[Tpunumn opranizarii 3B’ s3ky ARINC 629 ananoriuamii 1o MIL-STD-1553B.

Oxpemi moaymi

NpUEAHYOTECA 10 3arajbHoOl IIMHHU nepcaaBanusg daHUX.

3arasiom ARINC 629 nmiatpumye migkmodeHHs 10 128 okpemux LRU no omHiei
muHu JaHux. Kpim toro, juis 3a0e3nedeHHs
HAJIIMHOCTI IIUHM MEPeIaBaHHs JaHUX PE3EPBYIOTHCS JIBOKPATHO UM HABITH
TPUKPATHO 17151 ocoOanBo BaxkiuBux cuctem [IK (puc. §).
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Puc.8 — Ctpykrypa ARINC-629

Jlo onniei mmHM gaHuX MoxHaA miakmodatu g0 128 LRU, npore koxeH 3

LRU moxe wMatu

nigcucremy IIK (puc.9).
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Puc.9 — [1obynona 3B’ a3kiB ARINC-629

Ha Bigminy Big MIL-STD-1553B ARINC 629 He Mae xoHTpoJiepa IIUHH SIK

OKpeMoro OJioKa.

ODOYHKIII0O KOHTPOJIO BHUKOHYE CIEIliaJlbHUM OJIOK 3B’SA3KY

(BUKOHAHUH y BUIJISIAI MIKPOCXEMH), 110 1HTETpyeThesi B koskHUM LRU. Jloctynm 1o
IIMHA TIepefaBaHHs MaHUX 3a0e3MeuyeThes BIAMOBITHO 0 YacoBoi KoHmemii. [Tpu
npoMy kokHomy LRU y mepexi BUAUIAETHCS MEBHUIM MPOMDKOK 4Yacy, MPOTATOM
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SAKOTO MOMY HaJa€ThCsl MOXJIMBICTh TiepelaBaTv 1H(OpMaliio y IM[IUHY JIaHHX.
BianoBigHo 110 BKa3zaHOi ajpecu HasBHY iHGOpMalil0 Yy IIUHI JaHUX IpUKAMae
muire Tou LRU, skomy BOHa ajipecoBaHa.

[Mudpose mnoBimomsienHss ARINC 629 cknagaetbesi 13 HUGPOBHUX PSAIKIB,
3arajibHa KUJIbKICTh SIKUX MOKE 3MIHIOBATUCH 110 31.

Koxuuii 1mudpoBuil pAmoK CKIATAETHCS 3 HA3BH Ta TEBHOI KITBKOCTI

1 poBUX ciiB (10 256 nudpoBuX CiiB Yy 01HOMY HUGPOBOMY PSIKY).

bynoBa muudpoBoro crmoBa Moxe OyTH PI3HOIO 3aJeKHO BiJ MEepeaaBaHOl
iHpOopMaIii.

Hani 3a ARINC 629 wmoxyts mnepemaBaTtucs ab0o 3a OCHOBHHM, abo 3a
KOMOIHOBaHMM TpoToKojioM. Ilpoctuili mnpukian mnepenaBaHHs iH(opmamii  3a
ARINC 629 y wmepexi 3 Ttphox LRU (LRUI1, LRU2, LRU3) 3a ocHOBHUM
IPOTOKOJIOM.

Koxuuit 3 LRU wMmae ojgHakoBuii iHTepBaJ TMepefaBaHHsa iHdopMailii,
BU3HAUYEeHHUI KoHirypaiieto cuctemu (0,5—-64 Mc), SIKUIl TOYNHAETHCS 3aBXKIU, KOJH
LRU nepenae mnoBigomsienHs (IT). IloBimomiieHHS MICTUTh VHIKQJIbHY Ha3BY
moxayist (HM), pisny mns xkoxHoro LRU.

Ha3Ba mopayns mnepemaerbcst mopasy Iepel IOYaTKOM HOBOTO 1HTEpBAIY
nepenaBanHss abo micas cuHxpoHizamli. CurHan cunxponizaiii (C) ogHakoBHi
st Beix LRU 1 Bupaerbest 1o 3aBeplIeHH] IMepeJaBaHHs MOBIAOMIIEHHS OCTaHHIM
LRU.

Y Mexax KOXHOTrO UMKIY IepenaBaHHs 1H(opMalli YeproicTh BUAayl
1H(popMaIlli y KMHY JaHUX YCTAaHOBIIOETHCS 3a34JIET1b. 3arajibHy YE€proBICTh YCIX
LRU 3anucano y BHYTpIIIHIA maM’gTi KOXHOTO 3 0s0kiB kepyBaHHs LRU. Ilicis
nepenaBanus nosiomieHHs (I[1) mepmmm LRU, nactynmamii 3a yeproro LRU Bumae
ceoro HM, 3a sikoro mepenaeThes oro nmosigomieHHs I1 1 tak mani.

[limBuieHa IIBUAKICT, TepeJaBaHHS JaHUX Ta  OUIBII TEXHOJOTIYHA
rHy4ykicth ARINC 629 namarots Homy Ounbiie nepesar mopiBHsiHO 3 ARINC 429 y
nobynoBi 6optoBux DDB nns [1K nuBinsHOT aBiarii.

6. Macmradyemi inTepdeiicu.

Ha nmanmit wac wa OGopty JIA OIHOYaCHO BHUKOPHUCTOBYETHCS KUTbKA PI3HUX
iHTepdeiicoB.OqHi 3 HUX TOTPIOHI i mepenadi  Oe3mepepBHUX — IMOTOKIB
[lipposizipoBath Bimeo- 1 aymiocurHamiB (pamap, ONTUKO-JOKAIlifHA CTaHIIi,
BiJIcOKaMepy, BHEOOpPTOBHE JpKepena iHopmarlii), 1HIII BUKOPUCTOBYIOTHCS TMpHU
nepesayi CUTHaJIB BiJl JIaTYMKIB, TPETi 3a0€3MeuyroTh B3aEMOAIS MK IU(PpoBUMHU
cuctemMaMu 1 T.4. MiKcucTeMH1 i1HTepdelcH BIAPIZHAIOTHCS Bif 1HTEp@eiciB, 110
3B'SI3YyIOTh  CJIGKTPOHHI OJIOKM OJHIET CcUCTeMH, a MDKOJouYHI iHTepdeiicu
BIJIPI3HSAIOTHCS BiJ] BHYTPIIIHLOOJIOKOBHUX, IPUYOMY B PI3HUX CHUCTEMaX MIDKOJIOYHI 1
BHYTPIIIHBOOJIOKOBI 1HTepdelich Tako pi3HI. JJII KOHTPOJO Ta TEXHIYHOIO
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0OCITyTOBYBaHHS, JJIsl 3aBaHTAXCHHSI MPOTPaM 1 JaHUX 3aCTOCOBYIOTH CBOI OCOOJHBI
BUJIA 1HTEPEHCIB.

HasiBHicTh Ha OOpTYy pi3HHX iHTEpQEICIB YCKIaJHIOE amapaTypy BBEICHHS-
BHUBEJICHHS, BUMArae MmocTiiHOTO MepeTBOPEHHs 1H(popmarlii 3 ofHi€el GopMU B 1HIITY.
IneansauM pimenHsaM Oyno 06 eauHuit iHTEepdeic, skuii 00'enHye BCi PYHKIIIOHAIBHI
3aBJaHHS, 110 3'€HYE B €IMHY MEPEXKY BC1 MOyl 1 0JIOKM OOPTOBOTO 00JIaTHAHHS.
Ile mo3BoyMIIO 6 3HAYHO 3MEHIIUTU KIJIBKICTh IHTEPPEHCHUX MPUCTPOIB 1 IPOBOIIB,
TUM caMUM 3MeHmujacs O maca 1 BapTicTh oOjagHaHHSA. Aje IS TOro, Ioo0
32JI0BOJIHUTH BHMOTaM PI3HUX JOJIaTKIB, €IWHMM 1HTEep(deilc MOBUHEH OyTH IyKe
THYy4YKUM. BiH MOBUHEH OyTH MacIITaDOBaHUM, TaK SIK MOXE 3aCTOCOBYBATHUCS AK JUIS
3B'SI3KY JICMICBUX MPOCTHUX JATUYNKIB, HEBUMOTJIUBUX IO MPOIYCKHOI CITPOMOYHOCTI 1
3aTpUMKH 1H(QOpMAIIii, TaK 1 B CKJIAJIHUX CUCTEMAaX 3 BEJIUKHUM IMOTOKOM 1H(opMarlii 1
KOPCTKUMH OOMEKCHHSIMH Ha JOIMYCTUMY 3aTPUMKY. Tak SK B JESKHX BHUMAIKaX,
HaIlpUKJIad, B MYJbTUIIPOLECCOPHON CHUCTEMI 3 MaM'ATTIO, MOTPIOHO MPOMYyCKHA
3JIaTHICTb, 10 OOYUCIIOETHCS B riradiTa B CEKyH]y, a B 1HIIMX BUIIQJIKax - Habarato
MEHIIE, €AMHUN 1HTep(deiic NOoBMHEH OyTH MaclTadOBaHUM B JECATKH pasiB
BIJIHOCHO TPOITYCKHOI 3JaTHOCTI. MacmTaboBaHICTh HEOOXigHA 1 IS TOTO, 100
MO>KHa OyJIO TIOKpAIlyBaTH XapaKTEepPUCTUKHU 001aJHaHHs B mpolieci 30 poKiB KUTTH
JIA, mo He nepepobisitoun OopToBHit 1HTEpdeiic. €Enqunuii iHTepdeiic TOBUHEH BMITH
CMEIIIBAaTbCOOOIIEHISI, SKUMH OOMIHIOIOTBCS CHCTEMH, 3 IIOTOKOM JaHUX BIJ
CEHCOPIB, BIEO- 1 ayJIiOCHTHAJlaMH, aje¢ Tak, 100 Il TOBIIOMJICHHS He Oyiau
3a0JI0KOBaH1 MOTOKOM 1H(OpMaIlii 1 HAAXOAWUIU 10 MICISl MPU3HAYEHHS BYACHO,
JTOMyCTUMA 3aJIep)KKa MOXKE OOUMCIIIOBATUCS TUIBKU OJAWHUISAMH MIKpOCEKyHI. BiH
MOBUHEH YMITH MIATPUMYBATH 1 OOMIH MOBIJOMJICHHSIMH, 1 pOOOTY 3 Mam'sTTIO, WIO.
Tak gK TOBXHHA 3B'SI3KIB MOXKE KOJIUBATUCS BiJ] IEKIJILKOX CAHTUMETPIB JIO JIECATKIB
METpIB, €AMHUN 1HTEpPEIC MOBUHEH OYyTH HEUYTIMBUI 10 BiACTaHl. Tak K 1CHyrOue
ChOTOJIHI OOMEXEHHSI MO MPOMYCKHIM 31aTHOCTI HE JI03BOJISIE IO TMOCI1JI0BHOMY
KaHay nepeaaBatu iH(opmMailito 31 mBUaKicTIO oHaa 1 ['6iT / ¢, equnuii iHTepdeiic
MOBUHEH MIATPUMYBATH SIK TOCHIAOBHE, TaK 1 MapajiefibHe 3'eNHaHHSA. €IUHUMA
iHTepdeiic moBUHEH OyTH PO3paxOBaHMUU 1 Ha EJNEKTPUUYHY, 1 Ha ONTUYHY Cepeay
nepeaadi, Tak SK ONTHYHA 3B'SI30K MOTpiOHA I TIepeaadl Ha BEJIMKI BiJICTaHI 1 BOHA
HeUyTIUBA 110 €JIEKTPOMArHITHUX TEPEIIKOJl, B TOW Yac, SK EJCKTPUYHA 3B'SI30K
MPOCTIIIe, JEMEBIe 1 IITKOM JOCTaTHS I BHYTPINIHbOOJIOKOBI 3aCTOCYBAHHSL.
Takuii iHTEpdeEiic moBUHEH OyTH MPOCTUM, HEAOPOTUM, MOBUHEH 3aJisTH TPOXHU
KOHTaKTIB po3'eMy. Y 3B'S3Ky 3 THUM, 110 €IUHUNA THTEPPEHC BUKOPHUCTOBYETHCS 1
BCEPE/IMHI, 1 TMO3a EeJEeKTPOHHMX OJIOKIB, BiH IOBUHEH OyTH 3aBaJIOCTIMKUN 1
HEUYYTJIUBUNA 10 €JEKTPOMArHiTHUX BHUIIPOMIHIOBaHb. BIH NMOBHHEH mnependadatu
JIETKe I0JaBaHHS 1 BUKJIFOYEHHS 00J1aHaHHS Ha OOPTY.
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