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TekcT JeKkuil
1. OcnoBu nodygosu EOM

CrpykTypa e1eKTPOHHUX O0UYUCITIOBAILHUX MAIIUH

Bcei cyyacHi oOuyuciiOBaNbHI MalllMHUA MOOYIOBaHI 3a MPUHLHUIIAMHU 1 MalOTh
CTPYKTYpY, 3anpornoHoBany e B 40-x pokax akagemikoM /Ixxonom ®on Helimanom.

[Tpuanunu ®on Heimana:

* o0yMCiIIOBaJbHA MAallWHA KOHCTPYKTHUBHO MJUIMTBCS Ha PsI MPUCTPOIB:
IpoLecop, 3anaM'sTOBYIOUMH MpUCTpidl (i 30epiraHHs 0OporpaMm 1 JaHUX),
TIPUCTPii BBEACHHSA-BUBEICHHS 1 T.1.;

* HasIBHICTb IPOTPaMHU, IO 30€pIraeThCs B aM'ATi;

* OJTHAKOBE YSBJICHHS YKCEN 1 KOMaH/l y BUTJISIII IBINKOBUX KOJIiB;

* MIPUHIIMIT MIKPOIIPOTPAMHOTO YIIPABIIHHS MTPOIIECOM 0OUYNCIICHb;

* IPUPOAHUI MOPSIIOK BUOIPKU KOMaH (KOMaHIU BHUKOHYIOTBHCS MOCIIJOBHO,
OCKIJIbKM BOHHM 30€piraloThbCsi B MaM'aTi; 3MiHA MOPSIKY BUKOHAHHS KOMaH]I, MpHU
HEOOX1THOCTI, 3IHCHIOETHCSA CIICIliaJbHUMH KOMaHIaMH TIEPEXOTY ).

BianosigHno o mepmoro npuHiuny EOM cknagaeTbes 3 psaay NPHUCTPOIB, IO
B3aEMOJIIFOTh OJIMH 3 OJHUM Yy TPOIECi BUKOHAHHS 3aBIaHHA. PO3TiasHEMO KOPOTKO
OCHOBHI NPUCTPOI Ta ixX PpyHKUIi (puc. 1).

IpscTpim |, ., Janan ATCETIONHE re. | Ilpecrpan
SR R NP HCTPIA | EHEENEHHA
J [ J { 11
" " L
enTpamHER Tpomecop
Apw hMeTREO-TONEHAR TpHCTRLHR Eepyioani npacTpli

Pucynok 1 - Ctpykrypna cxema EOM

Apudmeruko-noriuauid  npuctpii A (JIY) npuszHadeHo miii BUKOHAHHS
nependoaueHux y EOM apudmernynux 1 joriynux omnepamiil. [aHi, sxi OepyTh
y4acThb B onepanisix, BuoupawTscs 3 O3V, pe3ynbTaTH omnepauiid BiJICUIAIOTHCS B
O3Y. Jlnga npuckopeHHss BUOIpKM oOmepaHiB (JaHuX, L0 OepyTh ydacTb B
oneparisix) AJIY Moxe 3abe3redyBaThCs BJIACHOK  MICIIEBOIO  MaM'SITTIO
(3amam'atoByrounM npuctpoeMm - CO3VY) Ha HeBeJMKe YUCIO JaHuX (y MOPIBHSHHI 3
O3Y), ane mo BoJoAi€ MBUIAKOAIEO, 10 nepeBulye mBuakoAiro O3Y. [lpu upomy
pe3yabTaTH OMepalliif, KO0 BOHU OepyTh y4acTh y HACTYMHUX OINEpalisiX, MOXKYTb
He Haacwiatucs B O3Y, a 36epirarucs B8 CO3Y. OneparuBHa nam'ste pazom 3 CO3Y
ABIIsiE cOOOI0 €IMHHUI MacHB MaMm'siTi, O€3MOCEepPeIHbO AOCTYIMHHUNA MPOLECOPY IS
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3aMucy 1 YWTaHHS JaHUX, a TaKoX 34YUTyBaHHSA mporpamHoro koay. Jlo
TEMEPINIHBOr0 Yacy JUIS ONTHMI3aIlli poOOTH CTBOPEHI MPOIECOPH 3 KUIbKOMa
piBHSAMU (BiA 0AHOTO 10 TpboX) KeuryBanHs O3V (aekimpkoma CO3Y).

[Tpuctpiit ynpasniaas (YY) - KoopauHye poOOTy MpoOIecopa, MOCUIIAI0YN B
MIEBHIM YacoBii MOCTIAOBHOCTI Kepyrodi curHaimu B nmpuctpoi EOM, 3abe3neuyroun
iX BIAMOBITHE (PYHKIIIOHYBAHHS 1 B3a€EMOIII0 OJHH 3 OJHHM.

OmnepatuBHa mnam'sitb (O3Y) - peami3yerbes, SK TPaBHIO, HA MOIYJAX
(mikpocxemax) auHamiuyHoi mam'siti. O3Y ciyxuth nans 30epiraHHs MPOTPaMH,
BUXIJIHMX JJAHUX 3aJ1adi, MPOMDKHHUX 1 KIHIIEBUX PE3yJIbTATIB PillICHHS 3aa4i.

[Tam'ste EOM 10 TenepimiHboro yacy HaOyja JOCUTh CKIAAHY CTPYKTYpY 1
"po3mnoB3nacsa" 3a GararbmMa kKomrnoHeHTamu. KpiMm omepaTuBHOI, mam'siTh BKIIIOYA€E
takox 1 nocTiitny (I13VY), 3 sikoi MOXHa TUIHKK 3YMTYBAaTH KOMaHJIU 1 JiaHi, 1 AesKi
BHUJIM CIICHIaBHOT MaM'sTi (HaIpUKIIal Bijeonam'siTh TpadigHoro agantepa). Bes ms
nam'aTh pa3oM 3 ONEPATHBHOIO PO3TAIIOBYETHCS B €IMHOMY MPOCTOPI 3 JIHIAHOIO
aapecarii€ro. Y OyIb-IKOMY KOMM'tOTE€pl OOOB'SI3KOBO € TMOCTIHHA MaM'siTh, B SIKIH
30epira€Tbcsi MOporpamMa IOYaTKOBOIO 3aIllyCKy KOMM'IOTEpa 1 MIHIMAJIbHHMA
HeoOx11HUH HaO1p cepiciB (Hanpukiaa: ROM BIOS).

Bei By3nu EOM He BXOIATh B SApO HA3UBAIOThCA mnepudepiinnmu. BoHu
3a0e3MeuyoTh po3mupeHHss MoxiauBocTed EOM, mnosermyroTh KOpUCTYBaHHS
HuMu. Jlo ckmany nepudepiiiHuX (30BHIMIHIX) MPUCTPOIB MOXYTh BXOJUTH Takl
BY3JIH.

30BHIIHSA TaM'aTh (NMPUCTPOi 30€piraHHs [aHUX, HAMPHUKIAA, IUCKOBI) -
nam'siTh, 110 Ma€ BiTHOCHO HEBUCOKY IIBUIKOIO, ajie B mopiBHsAHHI 3 O3Y 1CTOTHO
OUIBIII BUCOKY €EMHICTh. 30BHIIIHS TaM'sITh TPU3HAYEHA JIJISl 3alUCY JTAHUX 3 METOIO
MOJAJIBIIOTO 3YMTYyBaHHS (MOXJIMBO, 1 Ha 1HIIOMY KOMITtOTepi). Bixg posrasuyToi
BUIIE TIaM'AT1, 3BAHOT TAKOX BHYTPIITHKOT, MPUCTPOI 30€piranHs BiAPI3HSIIOTHCS TUM,
10 TIPOIIECOp HE Mae OE3MOCEPEeHHOTO NOCTYMY /0 JaHUX 3a JIHIMHUM apecoro.
JocTtynm [0 ndaHWX Ha TPUCTPOSIX 30epiraHHs BHUKOHYETHCS 3a JOMOMOTOIO
CHemiaIbHUX MPOTpaM, IO 3BEPTAIOTHCSA A0 KOHTPOJIEPIB IUX MPHUCTPOiB. Y CHITy
TOTO, 110 IIBUJIKO/I1S 30BHIITHLOI ITaM'ITI 3HaYHO HIbKYe mBuakoall AJIY, octaHHS B
npoteci podoTu B3aemoxie juiie 3 O3Y, oTpuMyrO4M 3 HbOIO KOMaHIW 1 JlaHi,
BIJICUJIAIOUM B I[I0 MaM'sTh pe3ysibTaTH omnepauii. YacTo npu BUPILIEHH] CKIATHUX
3aBnaHb €MHICTh O3Y BHSABIAETHCS HENOCTAaTHBHOK. Y WX BHIAIKaX B IMPOIECi
BUPILIEHHS 3aBJaHb JIaHI IEBHUMH MOPLISIMU MOXYTbh MEPECUIATUCS 13 30BHIIIHBOI
nam'sti B O3V, 3BIIKM BOHU TTOTIM BHOHMparoThes 11t 00poOku B AJIII.

[Tpuctpoi BBenenus / BuBony (YBB) cioyxkate ais neperBopeHHs iHbopMmaIrii 3
BHYTPIIIHHOTO TOAAHHS B Komm'torepi (Oitm 1 Oaiith) y ¢opMmy, IOCTYNHY
OTO4YYIOYMM, 1 HaBnaku. [1ig oTouyrounMu po3ymieMo SIK JItoJeH, Tak 1 1HII MalluHU
(HampuKIIal TEXHOJIOTIYHE OOJIaHAHHA, SKUM Kepye komm'torep). Jlo mpuctpois
BBEJICHHSI HAJIC)KATh KJIaBiaTypa, MUIIIA, KOWUCTHK, MIKpO(hOH, CKaHep, BiJcokamepa,
pI3HI JAaTYMKH; A0 MPUCTPOIB BUBOAY - AUCIUIEH, MPUHTEP, IJIOTTEpP, AKyCTUYHI
CUCTEeMH (HABYIIHUKH ), BAKOHABY1 MEXaHI3MHU.

Cnucok MpUCTPOiB BBEACHHS / BUBOMY Oe3MexHUU - 3aBasku ¢aHTasii i
TEXHIYHOMY IIPOTPECy B HHOTO BXOJSATh BCl HOBI 1 HOBI IIPUCTPOi; TaK, HAIPUKJIIA],
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III0JIOM BIPTYaJbHOI peajbHOCTI 3 001acTi ()aHTAaCTUKH BHUHIIOB y BUPOOHHYO-
KOMEpIIiiHY.

[Ipuctpoi 306epiranHs 10 YBB BIiZHOCHTH HEKOPEKTHO, OCKIIBKH TYT
nepeTBopeHHs  iHQopmaiii  3apagu  JOCTYHNHOCTI  30BHIIIHBOTO  CBITY  HE
BinOyBaeThcs. [Ipuctpoi 36epiranns pazom 3 YBB moxna 00'eqHat 3araibHUM
NOHATTAM «mnepudepiiiai mpuctpoi». IcHye 1ie BenMKUN Kiac KOMYHIKAI[iHUX
IPUCTPOIB, MPU3HAUCHUX JUIS mepenayi iHdopmalii Mk Komm'torepamu 1 (abo) ix
gactuHaMmd. Lli mpucTtpoi 3abe3nedyioTh, HANPUKIAJ, 3'€IHAHHS KOMI'IOTEPIB B
JOKalbHI Mepexi abo mifkimtoueHHs TepMmiHainy (ne YBB ) go xommn'torepa uepes
napy wmojaemiB. Ilepudepiiini Ta KOMyHIKaIlliHI TPUCTPOi 3a0e3MeUyrThCs
KOHTpoOJIepaMu abo aJanTepamu, siKi JIOCTYIIHI IIPOIECOpY.

[Tpuctpiii BBenenus (IIBBJI-5) 3a0esneuye QoToenekTpuyHe 3YUTYBAHHS
1H(DopMaIlli 3 BOCbMUCTPIUKOBOI MepPOCTPIUKU Ta MOJAHHS 34UTaHOI iHQOopMaIlii y
NBIMKOBIA ¢dopMi y BUIJIAAlI EIEKTPUYHUX CHUTHAJNIB, IO CHPUIAMAIOTHCS
OTIEPATUBHOIO MaM'SITTIO.

3anam'stoByrounit npuctpid (mwiatu O3Y 1 [13Y) cayxuts s 30epiraHHs
1H(popMmarlli, HeoOXiTHOT JIJIi BUPOOHUUTBA OOYMCIECHb. Y MaM'ATi PO3MILLYIOTHCS
MporpamMu, siki BU3HAYAIOTh MOPSAJ0K O0UYUCIIEHb, 1 1aH1, 0 MPEACTaBISIOTh BUXI1/IHI
3HAYEHHS, IPOMIXHI 1 KIHIEB1 pe3yJIbTaTH OOYUCIIECHb.

[Iporecop - e nentpanbauit npuctpii bBL. [Ipouecop "crpuiimae" nporpamy
1 Ha ii OCHOBI Kepye poOoTor0 Bcix mpucTpoiB bBLI, iHilil0r0uM BUKOHAHHS Il B
naMm'aTi 1 IPUCTPOSX BBEeICHHs-BUBeIeHHA. DYHKIIIEIO MTpoiiecopa € BUOIpKa KOMaH/T
13 mam'siTi Ta IX BUKOHAHHS.

[lepudepitinumMu  NPUCTPOSAMH  BUBEIEHHSA (IUPOAPYKYIOUUN  MPUCTPIid
[TIITY-6, mnpuctpiit BuBenenus nepdonentounoe I[IYBJI-1) 3abesneuyerbes
BUBEICHHs 1H(oOpMaIlii 3 maM'saTi g ii MOJaJbIIOr0 BUKOPUCTAHHA (ApyK mudp 1
CUMBOJTIB, IPOOMBAHHS OTBOPIB Ha CTPIUIIl).

luna agpecu CIyXUTh AJI1 BUSHAYCHHS aapecu (HOMepa) MPUCTPOIO, 3 SIKUM
nporiecop oOMiHIOEThCS 1H(OpMalli€ro B TaHuii MOMEHT. KosxkHoMY mpHuCTporo (Kpim
npolecopa), KOKHIM KOMIpII nam'siTi B MIKPOIIPOLIECOPHINA CHCTEMI MPUCBOIETHCS
BiacHa anapeca. Komm Koj SKOiCh agpecu BHUCTaBISETHCS MPOILECOPOM Ha IIHHI
aZpecH, MPUCTPIiH, IKOMY 11 aJipeca MpUIKcaHa, po3yMmie, 1o KoMy HaJIeKUTh OOMIH
iH(popmariieto. [llnna agpecu Moxke OyTH OTHOCIPAMOBAHOIO 200 TBOOIYHOIO.

[IluHa nmaHuX - 1€ OCHOBHA IIMHA, IO BUKOPHUCTOBYETHCS IS Tepeaadi
iHQopMaIIHHUX KOMIB MK BCIMa MPHUCTPOSMU MIKPOIPOIIECOPHOI CHCTEMH.
3a3Buuail y mepecwianHi iH(opmariii Oepe ydacTh MpoIecop, KWW Tepenae Koj
JAaHUX B SKUWCH TIPUCTPi a00 B KOMIPKY MaM'saTi abo X Oepe KOJ TaHUX 3 SKOTOCh
IPUCTPOIO a00 3 KOMIPKH MaM'aTi. AJie TaKOX MOKJIMBA 1 epeaada iHdopmariii Mix
npucTposiMu 6e3 ydacti nporiecopa. [llnHa qaHux 3aBK A IBOHANPABIIEHA.

[IIuna kepyBaHHS HA BiIMIHY BiJI IIIMHY aJPECH 1 IIUHU JIAHUX CKIIAJIA€THCSA 3
OKpEMHUX Kepyrdux curHajiB. KoxkeH 3 1ux curHajiB mij yac oOMiHy iHpopmariiero
Mae cBoro (yHKIO. Jleski CUTHaNMM ClIyXaThb JJIsi CTpOOYBaHHS IepelaHux ado
NPUUHATUX JaHUX (TOOTO BH3HAYalOTh MOMEHTH 4Yacy, KOJW 1H(QOpMaIliiHUi KO
BHUCTABJICHUN Ha MIMHY JIaHUX ). [HII Kepyro4l CUTHAIA MOXKYTh BUKOPHUCTOBYBATHUCS
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JUTSL THATBEP/HKCHHS IPUIOMY JaHUX, JUIsl CKHJIAHHS BCIX MPHUCTPOIB B MOYATKOBHIM
CTaH, JUIsI TaKTyBaHHS MPHUCTPOiB 1 T.A. JIiHIT IMHU KEepyBaHHSI MOXYTh OyTH
OJTHOCTIPSIMOBaHUMH 200 TBOCTOPOHHIMHU.

Hapemi, muHa XMBIIEHHS MpPU3HAYEHa HE IS TepecuiaHHs 1H(OpMaLiiHuX
CUTHAIIB, a JJId JKHBJIEHHS cUcTeMHd. BoHa ckiaamaeTbess 3 JIHIA SKUBJICHHS 1
3arajJibHOTO TMPOBOAY. Y MIKPOMPOIIECOPHIM CHCTeMiI MOXe OyTH OJHE Kepeso
KUBJIeHHs (4dacTime +5 B) abo nmekinbpka mKepern )KUBICHHS (3a3Buyaii me -5 B, +12
B 1 12 B). KoxHiil Hanpy31 *UBJICHHS BiNOBIIa€ CBOS JiHIA 3B's3Ky. Bei mpuctpoi
MIJKJIF0YEH] JI0 [IUX JITHIN mapaliesIbHo.

2. Knacudikamis Ta mnapamerpu 3amaM'sTOBYHYHX
IPUCTPOIB.

Bci 3amam'sToByrodi mpuctpoi OyIyrOThCS Ha MIACTaBl PETiCTPIB Mam'siTI.
KoxxeH okpemo B3TUI PEricTp 3/IaTHUN 3alUCaTH OJHE MAIIIMHHE CIIOBO.

Jnst 30epiraHHsi ~ HEBEJIMKUX  MAaCHBIB  KOJIOBUX  CIIIB  MOXYTb
BUKOPHUCTOBYBATUCS PETICTPU. AJie BXKE 32 HEOOX1JHOCTI 30epiratu JAECSATKHU CIIiB
3aCTOCYBaHHS PETICTPIB MPU3BOAWTH J0 HEBUIIPABIAHO BEIUKHX armapaTypHUX
BUTpar. Jlnsg 30epiraHHs BEJIMKUX MACHBIB CHIB OyAylOTh 3amam'siTOBYIOUl
npuctpoi (311) 3 BUKOpUCTaHHSM CIIEHIATBHUX MIKPOCXEM, B KOKHIN 3 SIKUX MOXKE
30epiratucs iHdopMallist 00CIroM 10 TUCSY1 OITIB.

OCHOBHUMH oOTfepalissMid B MaMm'siTi B 3arajJilbHOMY BHUIAJKy € 3aHECEHHS
iHdopmarii B mam'ste ("3ammc") 1 BuOipka iHMopmarii 3 mam'sti ("yuTaHHS").
OO6uaBi 1i ornepairii 311HCHIOIOTH ('3BepHEHHS 10 mam'saTi").

[Ipu 3BepHEHHI 10 maM'aT1 3MIMCHIOETHCS YUTAHHS a00 3aruc ACSKOI OJTMHMIT
JTAHUX - PIZHOIO JIJISi MPUCTPOIB PIZHOTO THUIY. Takow OJAMHHIICIO MOXE OyTH,
HaIpUKJIad, OalT, MallTMHHE CJIOBO a00 CYKYIHICTh MAIIMHHUX CIIIB (30HA, CEKTOP,
0J10K) 17151 30BHIIIHIX 3VY.

[IpoaykTuBHICT, Ta oOuHuCTIOBaIBHI MOXUIMBOCTI EOM B 3HauHil Mmipi
BU3HAUYAIOThCA CKJIaAoM 1 Xxapaktepuctukamu ii 3Y. VY ckmagi EOM
BUKOPUCTOBYETHCSI OTHOYACHO JIeKinbKka TUIB 311, 1110 BIAPI3HAIOTHCS NPUHIUIIOM
i, XapaKTepUCTUKAMH Ta MPU3HAYCHHSM.

HaliBaxnuBimiiMu  XapakTepucTukamMu 3Y € €MHICTh NaM'aTi, MNHTOMa
€EMHICTb, IBUAKOIIS Ta PO3PSATHICTD.

3V knacudikyerbcsi 3a xapaktepom 30epiranHs iHbopmariii, 3 (QizuuyHUM
MPUHITUTIAM POOOTH 1 32 MPU3HAYCHHSIM.

3a xapaktepoMm 30epirans iHdopmaiii 3Y MOXyTh OyTH CTaTUYHUMHU 1
nuHaMmivHuMu. Y cratudHux 3I1 ¢izuunuii cran Hocis iH(opmarii B mporiect
30epiraHHsl He 3MIHIOETBCS. Y nuHAMIYHUX 3Y CTaH HOCISA MOCTIMHO 3MIHIOETHCH.
3a ¢iBuYHUM TpUHIUNAM poOoTH 3Y TOAUIAIOTHCS HAa MAarHiTHI, €JIEKTPOHHI,
ONTHYHI, MEXaHI4YH1, KPIOTEHHI.

3a mpuU3HAYEHHSAM PO3PI3HAIOTH HACTYIHI TUIX 3alaM'iTOBYIOUMX MPUCTPOIB:
OTEpaTUBHUM 3amam'siToByrounii mpuctpii (3Y), mocTiiHUi 3amam'aTOBYHOYHI
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npuctpiii  (II3Y), mnocTiitHui 3amam'ITOBYIOUMI TPUCTPI, SAKUA MOKHA
nepenporpamysatu (I1I13I1).

OmnepatuBHe 3Y BHUKOPHUCTOBYETHCS B YMOBAaX, KOJHM HEOOXITHO BUOMpPATH,
OHOBJIIOBAaTH 30epekeHy iHGOpMAIil0 y BHCOKOMY TeMIl poOOTH mpolecopa
udposoro npuctporo. Bracmigok mporo B O3I1 mependadaroTbesi TpU pPeKUMHU
pOOOTH: PEKUM 30CpiraHHs IMPH BIJCYTHOCTI 3BEpHEHHS 110 3Y, PEXKUM YHTAHHS
30epeKEHUX CJIB 1 PeKUM 3amucy HOBUX CiiB. [Ipy 11bOMy B peXuUMax YWTaHHSA 1
sammrcy O3] mae GpyHKITIOHYBaTH 3 BUCOKOIO MIBUIKOIIEIO (3a3BUYUAl YaC YUTAHHS
abo 3amucy cnoBa B O3Il ckiamae 4YacTKM MIKPOCEKYHIH). Y 1udpoBUX
npuctposix O3] BUKOPUCTOBYIOThCS Jisg 30epiraHHsl JaHUX (BUXITHUX JIaHUX,
MPOMIKHUX 1 KIHIIEBUX PE3YJIbTaTIiB 00pOOKHU JaHHX) 1 IPOTPaM.

[Toctitne 3V mpusHaueHe s 30epiraHHs JesSKOi OJJHOTO pa3y 3alucaHoi B
HBOTO 1H(OpMaIli€to, Ky MOPYIIYBaId 1 MPH BIIKIIOUEHHI JHKEpEI KUBJICHHS. B
[13Y nepenbauaroThes 1Ba peKUMU pOOOTU: PEKUM 30€pITaHHs 1 PeKUM YUTAHHS
3 BUCOKHUM IIBHUIKOJII€10. PexxuM 3amucy He nependadaeThecsi. BUKOPUCTOBYIOTHCS
[13Y nnst 30epiraHHs mporpaM y TakuX CIHEliadi30BaHUX HUPPOBUX MPUCTPOSX,
AK1, (PYHKIIIOHYIOUM TPUBAIMM Yac, 0araTopa3oBO BUKOHYIOTh [lii MO OJHOMY 1
TOMY 3K QITOpUTMy TMpHU PI3HUX BuUXIAHMX fAaHux, [I3Y, skuil MokHa
nepenporpaMmyBaTi, B Ipoleci (YHKIIOHYBaHHS UU(PPOBOro  MPUCTPOIO
BUKOpUCTOBYEThCSL K [I3Y. Bin BimpizHsetsca Big 113V Tum, mo gomyckae
OHOBJICHHSI OJIHOTO pa3y 3aHeceHoi 1H(opMailii, TOOTO B HbOMY TepeadavyacThCs
pexum 3anucy. Opnak Ha Bigminy Big O3Il 3amuc iHdopmarii Bumarae
BiakmoueHHs [1I13Y Bixg nudpoBoro obmagHaHHS, IPOBOAUTHCS 3 BUKOPHUCTAHHIM
CHeIliabHUX TPU3HAUYCHUX JJIA 3aluCy MPHUCTPOiB (IIporpamMaTopiB) 1 3aiimae
TpUBAJIMi yac, 1mo faocsrae AecsaTkiB xBuiuH. [lepenporpamoani [1311 noposxui
[13VY, 1 iX 3acTOCOBYIOTh y TPOILIECI HAJIArOJPKEHHS MPOTPaMU, MICHS YOTo iX
MOXHa 3aMiHUTH Outbml nemeBuM [I3Y. 3amam'siToByroumii pHUCTpiii MICTUTH
neske 4uciao N KOMIPOK, Y KOXKHIM 3 SIKUX MOXe 30epiratucsi CJIOBO 3 MEBHUM
YUCIOM po3pAiB n. KoMipky MOCTIAOBHO HYMEpPYIOTbCS OIHAPHUMHU YHCIIAMHU.
Homep KoOMipkuM Ha3MBaeThCcsl  aapecoro. SKimo g TNOAaHHS — aJpec
BUKOPUCTOBYIOTHCS KOMOIHAIlT M-pO3PSAHOTO JBIMKOBOIO KOy, TO YHCIO
KIITHHOK B 3Y Moxe ckiacti N = 2m.

KinekicTs iHdopMalii, ska Moxke 30epiratucs B 3Y, BU3Hayae Horo e€MHicThb. i
MOKHA BUPAXKATU YUCIOM KOMIpOK N 3 yKa3aHHAM pO3PSIHOCTI n 30€peKeHHUX B
HUX cliB B popmi N * n, abo 71 MoxHa Bu3Hauatu BupazoM N in: M = N * n 06ir.
YacTo po3psaaHICTh KOMIPOK 00MpParOTh KpaTHOW OaiiTy (1 GaifT gopiBHIOE § GiTam).
Toni 1 €MHICTb 3py4HO TPENICTABUTH B OaliTax.

Benuki 3Ha4eHHS EMHOCTI 4acTO BHpakaroThbes B oquHuIax K =210 = 1024.
Hanpuknan, M = 64

KO6aiitT o3Hauae eMHICTB, 110 1OpiBHIOE M = 64 * 1024 * 8 OiT.

[IBuakonist 3Y XapakTepu3yeThCs IBOMA MapaMeTpaMu: 4acoM BIJITYKY tB, MIO
MpeCTaBsge COOOK I1HTEpPBal 4Yacy MDK MOMEHTOM IOJadyi CUTHAJIY BUOIPKH 1
MOSIBOIO JITYEHUX JaHUX Ha BUXOJI, 1 IIUKJIOM 3amucy ti3, BU3HAYAETHCS MIHIMAIbHO
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JONMYCTUMHUM YacOM MDK MOMEHTOM IIofadi CHTHajdy BHOIPKM TIpH 3aIlucy 1
MOMEHTOM, KOJIY IOITyCTUMO HACTYIHE 3BEPHEHHS JI0 MaM'sTi.

3amaM'aTOBYyIO4l MPUCTPOT OYAYIOTHCA 3 HA0OpY OAHOTUITHUX MikpocxeM 3V 3
neBHUM ix moenHaHHsAM. KokHa Mikpocxema 3Y KpiM 4acy 3BEpHEHHS 1 €éMHOCTI
XapaKTepPU3y€ETbCs CHOKMBAHOIO MOTYXKHICTIO, HA0OPOM KUBJISTYMX HAMPYT, TUIIOM
Koprycy (uncinom BHCHOBKIB). Mikpocxemu IIII3I1 monaTkoBO XapakTepu3yrOThCs
gacoM 30epiraHHs 3amucaHoi Ha HUX iHpopMarii (Mo 3akiHYeHHI iH(opmaris, sKa
30epira€TbCsi B KOMIpKax, MOXE€ MHUMOBUIBHO 3MIHUTHCS), JOIYCTUMOIO KUITBKICTIO
LIUKJIIB mepe3anucy (IMICAs YOro MIKPOCXEMa BBAXA€TbCSd HENPUIATHOI JUIA
BUKOPHUCTAHHS).

OnepaTUBHUMN TPUCTPIi, IO 3aam’ ITOBYE.

[ndopmartisi 36epiracTbcsi B HakonuuyBadi. BiH sBisie co0oro MaTpHilio,
ckiageHy 3 enemeHTiB mam'sti ( EIl), po3ramoBaHux y370BX psIKIB 1 CTOBIIIIB.
Enement mam'siti Mmoxke 306epiratu 1 Oit iHdopmariii ( jor.0 a6o mor.1 ). Kpim toro,
BiH 3a0€3MeUYCHN KePYIOUUMH JIAHIIOTaMH ISl yCTAHOBKU €JIEMEHTa B OYy/Ib-IKOMY
3 TPbOX PEXHUMIB: pEKHUMI 30€piraHHs, B SIKOMY BiH BIJIKJIIOYA€THbCS BiJ BXOIy 1
BUXOJIY MIKPOCXEMH, PEXUMI YUTaHHSA, B siKoMy MicTutbess B EIl iHpopmaris
BUJIA€THCS HA BUXI1J MIKPOCXEMHU, pEXHUMI 3amucy, B skomy B Ell 3anucyerscs HOBa
HAJIXOJIUTh 31 BXOJY MIKpocXeMHu 1HpOopMaIlis.

Koxnomy EIl npunvcanuii HoMep, 3BaHUN aIpecoro eneMeHTy. [[nsg momyky
HeoOximHoro EIl BkasyeTbcs psmok 1 CTOBMEb, BiAmoBinHi mnonoxeHHs EIT B
HakonnuyBaui. Azapeca EIl y Burmsai OGiHapHOTO umcrna an/H‘/’IMaeTLCH o IIHHI
aapecu B perictp azapecu. Yucino po3psAdiB  aipecH IMOB'SI3aHO 3  €MHICTIO
HaKomuuyyBava. YWCIO pSAKIB 1 YHCJIO CTOBIIIB HAaKOMHYyBada BUOUPAIOTHCS
PIBHUMH IIIJIOTO CTYMEHsS ABOX. | sKio uucio psakiB Nctp = 2nl 1 4mClIO CTOBIIIIIB
Ncr = 2n2, To 3arasibie yucio Ell (eMHICTh HaKOTTMYyBaya).

Tunu mikpocxem O3Y

Icnye aBa Tunu mikpocxem O3Y:

* cratuyHi O3I1, B IKUX OCHOBOIO MaM'sITHOIO0 OCEPEIAKU CITYKUTh TPUTED ;
 nuHamiuHi O3Y, B HUX OCHOBOIO 3alaM'STOBYHOUUX OCEPEKIB € KOHJACHCATOP
; IK KOHJIEHCATOP BUKOPHUCTOBYETHCS 3aTBOP MOJIHOBOTO TPAH3UCTOPA.

Komipka punamiunoro O3V mpocrima, Tomy O3V 1poro Tumy Jaemesin i
MalOTh BEJIMKY €MHICTb MPHU Tii e KUJIBKOCTI KOMIIOHEHTIB, OJJHAK BOHU BUMAararoTh
NeploANYHOT MiA3apsAKK yciX 3amam'siToBylOYMX KoHJeHcaTopiB. Lleit mpouec
HA3WBAETHCS PETEHEPaIli€lo.

TunoBe 3HaYeHHS TMEpIOAY pereHepaiii - MUICEKYHIU ; pereHeparis
3MIIMUCHIOETHCS TPU KOXKHIM omepariii unuTands abo 3amucy. TakoX B JUHAMIYHUX
O3Y BHUKOPUCTOBYETHCSI MYJIbTHUILUIEKCOBAHA aJpeCHa IIMHA - apeca MepeiacThCs 3a
JIBa IUKJIM, CTIOYATKY OJHA MOJIOBUHA PO3PSAIB (PSAKHM ), TOTIM 1HIIA (CTOBMIN), IS
perenepariii I0oCTaTHbO MepedpaTH BC1 HOMEPU PSJIKIB.

bydepna nam'sth

B oOuuciioBambHUX CHCTEMaX BHUKOPHUCTOBYIOTHCS TMIJCUCTEMU 3 PIZHOIO
IIBUJIKOJIIEIO 1, 30KpPEMa, 3 P13HOIO MIBUAKICTIO Mepeaayi qanux ( puc. 2.3). 3a3Buyait
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OOMIH JaHUMHU MDK TaKUMH TMIJCUCTEMAaMU PpEANI3yeThCsd 3 BUKOPUCTAHHSIM
nepepuBaHb ab0 KaHaIly MPsIMOTO JIOCTYITY J0 MamM'sTi. Y mepiry yepry mijcucrema 1
dbopmye 3amuT Ha OOCITYrOBYBaHHS IO Mipl TOTOBHOCTI JaHWUX 10 oOMiHy. OmHak
0OCIIyroByBaHHS NIEpepUBaHb MOB'SI3aHO 3 HEMPOAYKTUBHUMHU BTpaTaMH 4acy i MpU
NaKeTHOMY OOMiHI MPOJYKTUBHICTh MIJCUCTEMH 2 TOMITHO 3MeHIIyeTbes. [lpu
OOMiH1 JaHUMH 3 BUKOPUCTAHHIM KaHaIly MPsIMOTO JAOCTYITY JI0 MaM'ATi MicucTeMa
1 mepenae nani B mam'sith migcucteMu 2. Jlanuii croci®é oOMiHy TOCUTh €(pEeKTUBHUI
3 TOYKH 30pYy MIBUAKOMII, ajie JUIsi MOTro peami3ailli HeoOOXiTHUN JOCHUTh CKJIaIHUN
KOHTPOJIEP MPSMOT0 JOCTYITY /10 TTaM'STi.

Haii6inpmr  epexTuBHO OOMIH JaHUMHM MK MiACUCTEMaMH 3  Pi3HUM
MIBUKOJIEI0 PEai3yeThCsl 32 HasIBHOCTI MIXK HUMU CIeliaabHO1 Oy(depHOoi mam'sari.
Jauni Big migcucteMd 1 TUMYAacoBO 3amamM'sTOBYIOThCS B OydepHid mam'saTi 10
TOTOBHOCTI MiJICHCTEMHU 2 TPUUHATH iX. EMHICTh OyepHOi mam'sTi moBUHHA OYyTH
JIOCTaTHBOIO ISl 30epiraHHsi TUX OJIOKIB JaHUX, Akl migcucrema 1 dopmye mix
3YNUTYBaHHSA X MiJCUCTEMOIO 2.

BiaminHOIO 0coOnuBicTIO Oy(epHOi maM'aTi € 3amucC JaHUX 3 MIBUIKOIIEIO 1
1] YIPaBIIHHAM MiJICUCTEMH 1, a 3YMTYBaHHS - 3 WIBUAKOIIEIO 1 M1 YNPABIIHHAM
MiJICUCTEMU 2 (« eJIacTU4Ha Mam'siTh »). Y 3araibHOMY BUNAJKy MaM'aTh MOBUHHA
BUKOHYBATH OIllepalli 3amucy 1 34YMTYBaHHS aOCOJIIOTHO HE3aJEeXKHO 1 HaBITh
OJIHOYACHO, IO yCyBa€ HEOOXIJHICTb CHUHXPOHI3alli miacucteM. bydepHa nam'sate
NOBMHHA 30epiraTd MOPSAOK HAAXOMHKEHHS JaHUX BIJI MmigcucteMu 1, TOOTO
mpaioBaT 3a NPUHIIMIIOM « TIEpIIe 3alkcaHe CJIOBO 3YUTYETHCS TEPIIHM)
(Hepmnﬁ Bxigui nmani Ilepmmii Buxin - FIFO ). Takum ywmHOM, mig OydepHoi
nam'at1io Tuny FIFO po3ymieTbest mpUCTpiid mam'siTi, SIKHil aBTOMAaTUYHO CTEKHUTH 3a
MOPSIIKOM HAAXO/KEHHS NaHMX 1 BHAAE iX y TOMY K TMOPSAKY, JIOMyCKAlO4Yu
BUKOHAHHS HE3aJSKHHUX 1 OTHOYACHUX OMeparliil 3anucy 1 3YuTyBaHHS.

TunoBuit npukiajg 3actrocyBaHHa OydepHOI mam'sTi B MIKPOMNPOIECOpax -
MOCTIJOBHUMN NMPUUMaJIbHO-TIEpEIaBay.

CrekoBa nmam'sith

CTekoBOIO HA3MBAIOTh MaM'SITh, TOCTYT JI0 SIKOT OPTaHi30BaHMM 3a MPUHITATIOM :
«OCTaHHIM 3amucaHuii - nepui gideHuit » (Octanni Bxigni pani [epmwmit Buxin -
JIIDO). BukopucTtanHg NPUHIMIY AOCTYIY 10 MaM'sTi Ha ocHOBI MexaH13my JIIDO
noyanocsi 3 Benukux EOM. 3acrtocyBaHHSI CTEKOBOW MaM'sTi BUSBWIOCSA [yKe
epeKTUBHUM Mpu NOOYAOBI KOMIIUTIOIYMX 1 IHTEPHPETYIOUMX MporpamM, Mpu
OOYHMCIICHH] apu(PpMETUYHUX BUPA3IB 3 BUKOPUCTAHHSIM TOJILCHKOTO 1HBEPCHOTO
3anucy. Y MIKpOIpoLiecopax BOHA CTajla IIMPOKO BUKOPUCTOBYBATHCS Yy 3B'A3KY 13
3pYYHOCTSMH peatizallii mporeayp BUKIUKY HiAIporpam i mpu o0poOili mepepruBaHsb.

AmapaTHuii CTeK SBISIE COOOO CyI(yHHlCTI) pEricTpiB, 3B'S3KM MK SIKUMHU
OpraHi3oBaHI TaKMM YHMHOM, IO TPH 3amuCl 1 3YUTyBaHHI JaHUX BMICT CTEKa
aBTOMAaTUYHO 3cCyBaeThcsa. (OCHOBHA TIiepeBara amapaTHOTO CTeKa - BHCOKa
MIBUJIKOIS, @ HEAOIIK - OOMeKeHa €MHICTb.

Haiibinpim1 momupeHuM B JIaHMM dYac 1, MOXKJIMBO, KpalllMM BapiaHTOM
opranizaiii creka B EOM e BuxkopuctanHsa o6iacti mam'siti. st aapecariii cteka
BUKOPUCTOBYETHCS MOKAKUMK CTEKA, SIKUW MOMEPETHBO 3aBAHTAXKYEThCSI B PETICTP 1
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BHU3HAYAE aJIpecy OCTaHHbOT BUKOPUCTAHOI KITHUHKU. Y Aeskux MII BMiCT OCHOBHUX
pEericTpiB 3amaM'sTOBYETHCSI B CTEKY aBTOMAaTUYHO MPHU TIEPEPUBAHHI MPOTPaM.

3. bararonpouecopHi 004N c/II0BaIbHI MAIIMHH

[Tpu moOy10B1 KOMILIEKCIB OOPTOBOTO OO HAHHS HANYACTIIIE 3aCTOCOBYIOThH
OaratomamHHl cuctemu. Jlo ckiagy OaraTOMamIMHHUX CHUCTEM SIK OKpPEMHUX
elleMeHTIB MOXyTh Bxoautu BIIBM abo oGuunciroBadi BCiX PO3TJSHYTHUX THIIIB.
CtpykTypa 1 XapaKTepUCTUKH OaraTOMAallMHHUX CHUCTEM MOyXe PIi3HOMAHITHI 1
BHU3HAYAIOTHCS BUMOTAaMU KOHKPETHOT'O 3aCTOCYBaHHS.

CriuibHUMH pucaMu OaraTOMalIMHHUX CUCTEM €:

- bararopiBHeBa iepapxiuHa opraHizaiis ;

- MoaynpHICTh CTPYKTYPH 1 KOHCTPYKIIIT;

- HasBHicTh yHidikoBaHuX 3ac00iB iHGOPMAIIIITHOTO OOMIHY.

[Ile Oumplmr aBTOHOMHI CTpPYKTypu Kkiacy MIMD  saBigioTe co6010
OOYHMCIOBANIbHI MEPEXKI, SIKI CKIAAAlOThCA 3 TEPUTOPIAIBHO PO3HECEHUX BY3IIB 1
3'€THYIOTb iX JIIHIH 3B'A3KY.

[IpomixkHE CTaHOBHILE MK 0OaraTompolLEeCOPHUMHU CUCTEMAMHU 13 3arajbHOIO
nam'siTTIo 1 OaraTOMalMHHUN CUCTEMaMH 3aliMarOTh 0araTOMpOLIECOPHI CUCTEMH 3
PO3NOAUICHOIO0 MaM'ATTIO. Y LUX MallMHAaX MaM'sTh PO3MOAUIAETHCS MK BY3JIaMH
(mporiecopHUMU €IeMEHTaMHM) 1 BCi BY3JH 3'€IHYIOTHCSI MK COOOIO 32 JJOITOMOTOI0
TOTO 4YM 1HIIOTO TUIy Mepexi. [octym o mam'sTi Moxke OyTH JOKajdbHUM abo
BimaneHuM. CrieriaibHi KOHTPOJIEPH, PO3MIIIYIOTHCS Y By3/1aX MEPEXKi, MOKYTh Ha
OCHOB1 aHai3y aJ[peCH 3BEPHEHHSI MPUUHSTH PIIMIEHHS MPO T€, YU 3HAXOIATHCA
HEOOX1H1 JaHl B JIOKAJbHIM MaM'sTi TaHOTO By3Ja, a00 PO3MINIYIOThCS B MaM'sTi
BIJIJAJICHOTO By3j7a. B OCTaHHbOMY BHMAAKy KOHTPOJEPY BiAJajaeHOi maMm'aTi
HAJICUJIAE€THCS TIOB1IOMJICHHS JJ1 3BEPHEHHS 10 HEOOX1THUX TaHUMH.

Xoua 6araTornpoIecopHi MalllMHU Ha 0a3l 3arajibHOI IMHU BCE III€ IOMIHYIOTh,
TEHJEHI1i CIIPIMOBaHI Ha BUKOPUCTAHHS MepeBar po3noieHol mam'sTi.

4.BJjI0KOBA CTPYKTYpa CHUCTEM aBiOHIKH

ABIOHIKa CY4YaCHOIO JIiTaka CKJIAJA€TbCsl 3 TIEBHOI KUIBKOCTI MOBHICTIO
pesepBoBanux OJokiB (Line Replaceable Unit — LRU), mo jgerko 3aMiHIOIOTBCS Y
BUIAJIKy BIIMOBU YM TOTpeOM B MOJEpHI3aIlii.

brokoBa OymoBa M103BOJIss€ 3aMIHIOBATH (DYHKIIIOHAJIbHI €JIIEMEHTH CHUCTEM 3
MiHIMaJbHUMH 3aTpataMu yacy Ha MoHTax. Koxuuit Omox LRU wmae cBoi
JoriyHi Ta (YHKIIOHATBHI MeEXi 1 $SBISE COOOI0 OJHOOJIIOKOBY CTPYKTYPY.
Monaynena mnoOynoBa LRU 3abesneuye jerkuit JOCTYNn A0 KOMIIOHEHTIB CHUCTEMHU
JUTSI IX TeCTyBaHHS Ta 3aMiHH.

Y Bumaaxky peectpailii BiAMOBH BOYJAOBaHOI CHCTEMOKO KOHTPOJIIO OJI0Ka
LRU, neit 650k Moxe OyTH 3aMiHEHHWH Ha HOBHU B aepomopTy 3 MiHIMaJbHUMH
3aTpaTaMu 4acy.
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Po3smipy Ta OymoBa LRU crampmapTu3oBaHi  JEKIJIbKOMa CTaHJIapTaMH,
po3pobneHumu ¢ipmoro «Aeronautical Radio Incorporated» (ARINC) .

Koxen 3 mux OJOKIB Mae OJHAKOBY BHCOTY 269,88 MM Ta 3anexHy Bif cepii
nowxuHy 318 MM (cepii «shorty) um 495,8 mm (cepii «long») . Kpim Toro, oken
13 1uX OJIOKIB PO3MINIYEThCS HA  CHCIIali30BaHId TOJMUIN, M0 MICTUTh
crangaptu3oBaHi apotoBi 3’eaHanHHs 3 LRU. Ile mae MOXIUBICTH pi3HUM
BUPOOHUKAM aBIOHIKH pPO3pOOIOBAaTH CHUCTeMH (DIKCOBaHUX pO3MIpiB Ta 3
BIITOBITHUMM 3’ €THAHHSIMHU.

@dyHKIIOHAJIbHA CTPYKTYpHA cxeMa TunoBoro 6ioka LRU moka3zaHo Ha puc. 2
Jlxepeno OKMBJICHHS KOHBepTye Hampyry enektpuddoi mepexi [IK 115 B
3MIHHOTO cTpyMy abo 28 B mocTiiiHoro cTtpymy 10 nonmxeHux piBHIB S B 115 B
MOCTITHOTO CTPYyMY JUIsSl KUBIJIEHHS MIKPOIIPOIIECOPHOT TEXHIKH.

Tunosuit 610k LRU (puc.2) MicTUTh NEBHY KUIBKICTH IUGPOBUX BXOJIIB Ta
BUXOMIB JUI TIAKIIOYEHHS J0 KaHaliB 1HQopmariiiHoro oOMiHYy 3 1HIIUMH
cuctemamu 1 6mokamu LRU (nmanpuxmnaa, ARINC 429). Kpim Toro, ans 3B’s3Ky 3
natuyukamu LRU Moke MaTu TeBHY KUIbKICTh aHAJOTOBHUX BXO/IIB 1 BUXO/IB pa3oM
3 po3’eMaMU AWCKPETHUX CHUTHAIIB JJII TPUHAMaHHA Ta TIEpEIaBaHHSI pPa30BHX
KOMaH/I. OOGuucnioBalbHUNA MpoliecOp TMNpuUHMae daHl Big MOAYJIB BXIJTHOI
1Hdopmartiii, 00po0IIIOE 1i BIAMOBITHO 10 3aKiaJeHOI B HHOTO MPOTPaMH Ta BUAAE
pe3yabTati 00poOJIeHHS Y MOAY 1l (popMyBaHHS BUX1AHOI iH(OpMaILIii 1 3aHOCUTH ii y
BHYTPIILIHIO TIaM’SITh.

",
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Pucynok 2 — @ynkiionansHa cTpykTypa LRU

Koxken LRU mae BOyn0oBaHY CHCTEMY BJIACHOI J1arHOCTHKH, SIKa y BHUITQJIKY
BUSIBJICHHSI HECMPaBHOCTI y (YyHKIIOHYBaHHI OJioOKa BHJIA€ BIAMOBIIHY pa30BYy
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koMaHay BiamoBu. Illo0 migTpuMyBaTH TMEBHY TeMIeparypy JUisl 3MEHIIEHHS
HarpiBaHHs, TIeBHI OJIOKM  OOJIAIHYIOTh CHEIIai30BaHUM  BEHTHISAIIMHUM
00JaIHaHHSAM.

3acToCcyBaHHS TONLTY PalOCIEKTPOHHUX TMPHUCTPOIB aBIOHIKK Ha

LRU no3Bojsie po3wmillyBaTH Ta CTBOPIOBATH CHCTEMH  OyAb-sKOI
ckianHocti, npore Hatenep LRU Bxke He BignmoBimae moTpedaM cydacHOi
noOynoBu cucreM. Koxkna cuctema Ha IIK po3mimiyerbes, moHaiMeHIIe B
omaoMy LRU. Koxern LRU — me meBHa KOMIT'IOTEpHA CHCTEMa, IO TOTpeOye
MIEBHOI OMEPaIiifHOI CUCTEMH Ta BIAMOBIAHOIO MPOTPAMHOTO 3a0e3MeueHHs IS
GbyHKIIIOHYBaHHS.  3OUIBIICHHS KUIBKOCTI  CHCTEeM Ta  IIJABHMINCHHS  iX
(GYHKIIOHATBHOCTI  CTBOPHUJIO TIEPEIYyMOBHU 10 TMEPErisaay KOHUEIMii moOyaoBu
LRU.

InTerpoBana monynbHa aBioHika (Integrated Modular Avionics, IMA) — e
MPUHITMTIOBO HOBA apXiTEKTypa MOOYJOBU CUCTEM aBIOHIKM 3aCHOBaHAa Ha JyXKe
HIUTBHIN  1HTerpamii  QyHKIIA pi3HUX cucteM Ta OnokiB. IHTerpoBaHa
MOAYJIbHA aBIOHIKa nependayae IHTErpaLio Ha OJOKOBOMY Ta
(yHKL10HATBHOMY PIBHSX.

InTerpamis Ha OsnokoBoMy piBHI. IlepenOadae BHUKOpPUCTAaHHS HOBUX
MoayiiB aBioHIkM (LRM), mo MaroTh 1e MeHm radapuTHI pO3MipH MOPIBHSHO
3 LRU. Moayni aBiOHIKM pO3MIIIYIOThCA Ha cremianbHid nonumi st LRM
(Integrated Rack — IR un Cabinet) ynputyi oauH 10 ogHOro (puc. 3).

Pucynox 3- Po3miniennst LRM B kpeiiti

Koxne micre, Binsenene mis LRM, y IR obnagnano crangapTu3oBaHUMU
MEXaHIYHUMHU  Ta EJIEKTPUYHUMHU  3’€IHAHHSIMH, 110  JO3BOJISIE  PI3HUM
BUPOOHUKAM CTBOPIOBaTH B3aemMo3aMiHHI cuctemMu. IR — € yHiBepcaabHOIO
nonuuero At LRM, ockinbku Ha Hel Moxke Oyt BctaHoBiaeHH LRM Gy np-skoro



14

posmipy. KpiMm Toro, Hemae morpeOu B PO3MIIICHHI Y KOXXHOMY OJIOIII
JOKepena JKUBJICHHS, OCKUIBKM BCl  Cy4dacHI  MIKPOIPOIECOPHI  MPUCTPOI
noTpeOyIOTh OJIHAKOBOI HANPYTU XKUBJCHHS. TOMY JOCTaTHIM € BUKOPUCTaHHS
oJHOTO OJIOKa TepeTBOpeHHs Hampyru ans Bcix LRM, po3mimenux Ha ofHii
nonuii. [lo30aBineHHs pkepena >KUBICHHS y KOXXHOMY 3 OJIOKIB J03BOJISIE HE
TIIBKMA 3MEHIIUTH 3arajbHy Macy, a W MIJABHUILYE THYYKICTb cHUCTeMH. Moyl
LRM ¢yHKIIOHAIBHO  PO3AUISIOTECA Ha  MOAYJdb  JDKepena  SKUBIICHHS,
00YHMCITIOBaY, MOJTYJIb B3a€MOJIT Ta 1H.



