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1 META # 3AJAYI JMCHUNJIHHA

1.1 MeTa BUKJIAJAHHA AUCIUILIIHA

Mertot0 1aHOTO KYypCy € BHBYEHHS 3arajbHUX MPHUHLIMIIIB OOYI0BH
i ¢dynkuionyBaHHs MikporponecopHux cucreM (MIIC) o0poOku manux
i ympasnigas (COLAY), npuaOaHHsS NpakTHYHUX HABHUYOK PO3POOKU i
HAJAroPKEHHS BIATIOBiIHOTO MPOrpaMHOTro 3a0e3edeHHs.

1.2 3ana4i BUBUEHHS AU CIUILTIHA

VY pes3ynsrari BUBYEHHS MUCHUILUIIHU CTYIEHTH ITIOBUHHI:

— BHMBYMTH 3arajibHi MPUHIUIN TOOYI0BH MIKPONPOLIECOPHHUX CUCTEM;

— 3HaTH apXiTeKTypy Mikpomponecopis cimerictBa 180x86;

— npuadaTH HAaBUYKH B INPOTpAaMyBaHHI Ta HaJArOLKEHHI MHporpam
MOBOIO AcemOIrep.

1.3 3B'130K 3 IHINUMH TUCHHUILTIHAMHA

JlanoMy Kypcy MOBHHHE TIepeAyBaTi BUBUEHHS JUCUUILIIH "OcHOBH
eNIEKTPOTEXHIKH Ta enekTponiku”, "Cxemorexnika EOM".

OtpuMaHi 3HaHHA 3 Li€l AMCHUILIIHA OyTyTh BUKOPHCTOBYBAaTHCS Ta
JONOBHIOBAaTHCA CHeliaibHUMH aucuumiinamu  "Komm'torepHi Mepexi',
"Opranizauis Ta  (yHKUiOHYyBaHHS  iH(opMauiiHO-00UYMCIIOBAIBHUX
KOMIUTEKCIB 1 cucteM", "CucTeMHe mporpaMHe 3a0e3rnedeHHs "



2 AT AJIBHI BKA3IBKH

JlaHa nIUCHMIUTIHA BHBYAETHCA B II'SITOMY CEMECTpi ¥ BKIOYae 8
nekitHux roauH i 10 romuH J1TaGopaTOpHHUX 3aHATh, & TAKOK BUKOHAHHS
KOHTPOJBHOT pOOOTH.

[IpamtoBaty Ha AMCHUILTIHOKO HEOOX1AHO CUCTEMAaTHYHO, BUBYAIOUH
TeMH B 3a3HadeHOMY mopsaaky. [Ipu mpoMy HEoOXigHO KOpUCTYBaTHCA He
TLNBKH OCHOBHOIO, aJie i J0OaTKOBOIO JIITEPaTypoIo.

Buknan marepiany B HaBYaJIbHIN JIiTepaTypi MO TeMax 3a3BUYall HE
3aBXKIM TOYHO BiANOBigae mporpami JUCHUIUTIHA. ToMy peKOMeHIyeTbCs
BHBYATH MaTepiajl BUOIPKOBO, KEPYIOUMCh MPOrpaMor0 i He 0OMEKYIOUHCh
OTHUM JIKEPETIOM.

IIpu camocTtiiHOMy mOpoOpoONEeHHI Marepiaxy BapTO TaKOX
BpaxoByBaTH, L0 KOHTPOJbHI 3aBOaHHS CKIaAEHI Tak, MO0 pe3ynbTar
iXHBOr0 BUKOHAHHS OyB MOKJIAJCHUI B OCHOBY BUKOHAHHS J1a0OPaTOPHOTO
HPAKTHKYMY.

[linBeneHHsT MiNCYMKIiB BHBYEHHS JWCIUILTIHU 3IIACHIOETBCS Y
BUIIsiAL icriuty. [Jlo 3madi icUTy JOMYCKArOThCS CTYHACHTH, SKi YCHIIIHO
BUKOHAJIM BCI KOHTPOJIbHI 3aBJIaHHS Ta JJa0OPAaTOPHUI MPAKTHKYM.



3 IPOTPAMA JJUCIHUIIJIIHA 1 METOJUYHI
BKA3IBKH IO ii BUBUEHHIO

3.1 3arajbHa XapaKkTepHCTHKA MIKPOIIPOLIeCOPHUX 3ac00iB

Knacudghixayina mixkponpoyecopnux 3acoéie. Ilpunyunu nodyooeu
MIIC. Iouammsa apximexmypu. @DonHelimaniecbka ma 2apeapocvKa
apximexkmypa.

Mikponporuecop (MII) ysiBnsie cob6oro (yHKIIOHAIEHO 3aBepILEHHUN
MpOrpaMHO-KEpOBAaHUI  MpUCTpili  mudpoBoi  00poOku  iHGOpMaIii,
BUKOHAHWH Yy BHIJISAII OMAHIET YM JEKUTBKOX Mikpomporecopaux BIC
(Benukux Interpanpaux Cxem).

[Iporpamuo-anapatauii npuHmun nodynosu MIIC € omaum 3
OCHOBHMX NPUHLMIIIB iXHBOI OpraHizauii i momnsrae B TiM, IO peaizamis
uinboBoro mnpusHadeHHs MIIC gocsraeTbecss He TUIBKM  amapaTHUMHU
3acobamMu, aje ¥ 3a JONOMOrOI0 MPOrpaMHOro 3a0e3meyeHHs -
OpraHi3oBaHOr0 HAOOpy MpOrpaM i JaHHX.

Ha cywyacHomy erami pO3BHUTKY MIKpPOIPOLIECOPHOI TEXHIKH
npakTu4Ho Oynb-siKy MIIC MoXHa BiTHECTH O OIHOTO 3 TPHOX KJIACiB:

— cucremu Ha 0a3l cekuiiiHmx Mikponpouecopaux BIC i3
MIKpPOIPOrpaMHUM KepyBaHHSIM;

— cucTeMH Ha OCHOBI omHokpuctanbHux MII i3 mporpamHuM
KepyBaHHSIM;

— CHCTEMH 31 CKOpOYEHUM HaOOpOM KOMaHI.

OCHOBHMMHU TNPHHLHUIAMH, SKi BHUKOPUCTOBYIOTHCS TPU IMOOYHOBI
MIIC, € MOOYABHICTD , MATICTPAIBHICTD 1 MIKPOIIPOIPAMYEMICTb.

MonynsHa opraHizamis cucreM. MoAyabHHHA NPHHLMI Tepeadayae
nodynoBy MIIC 3 okpemux QyHKIIOHAIBbHO, CINEKTPUYHO  Ta
KOHCTPYKTHBHO 3aKiHUE€HHX NPUCTPOIB, AKi HA3UBAIOTHCS MOOYIAMU.

MaricTtpanbHuii crioci6 o6miny iHdopmarttieto. CyTh HOro Hoisirae B
nepenadi iHdopmanii 3a momoMoror0 muH (abo MaricTpaiei), 1o
MPEACTABIAIOT, COOOI0 CYKYNHICTh JIiHIM mepemaui, ski o0'eqHani
3araJibHUM (PYHKIIOHAJbHUM MpPU3HAYCHHSAM. Y 3aJIGKHOCTI Bl BHIY
nepenaHoi iHgopmalii MKUHN MiAPO3NUIAIOTECS Ha IIMHKU JaHUX, alpecH i
KepyBaHHSI.




MikponporpamMHa oprasizaiisi kepyBaHHs. sl cydacHHUX cHUCTEM
00poOku iH(popMalLlii XapakTepHa OaraTopiBHeBa Oprasizallisi POrpaMHOro
KepyBaHHS. [IpMHIMD ~ MIKpOIIpPOrpamMHOrO  KepyBaHHS  3a0e3reduye
HaiOmpLly  THYYKicTb HOpu  opraHizamii  OaratodyHKIiOHaIBHUX
MIKpPONPOLIECOPHUX MOZIYJIiB.

Apximexkmypa MIIC — e (yHKUIOHATBHI MOXJIHBOCTI amapaTHUX
3aco0iB MIIC, siki BHKOPHCTOBYIOTbCS Uil NPEICTABICHHS Nporpam i
JAaHUX, @ TAKOK JJIs1 KepyBaHHS MPOLECOM OOUMCIICHb.

[lonsrrs apxitekrypu MII BimOwBae HOro CTPyKTypy, cCHocoou
3BEpTaHHS A0 yCiX JOCTYNHHUX AJIsl KOPUCTyBaua €JIEMEHTIB CTPYKTYpH, a
TaKOXX CUCTEMY KOMaHJ, peKMMH ajpecarii, popMaTH Ta JOBKUHY AaHUX.

Y MIIC OocHOBHUMH THIIAMH apXiTEKTypH € (POHHEUMAHIBCbKA Ta
2apeapocvbka. Y TEpIIOMY THIII apXiTeKTypu Ui 30epeKeHHS IaHHX 1
KOMaHJl BUKOPUCTOBYETHCS €OMHHMHA MPOCTIp MaM'siTi, W HEMae HIsKUX
O3HaK, IO BKa3ylOThb Ha TUN 30epexeHoi iHpopmamii. 3MICT YapyHKH
naMm'sITi IHTEPIPETYETHCS CAMUM MiKPOIIPOL[ECOPOM.

VY rapBapackkiil apXiTekTypi s 30epeXeHHS MporpaMm i JaHuX
BUIUISIOTBECS OKpeMi cerMeHTH (00acTi) mam'sTi.

Jlireparypa:/ 1,¢.36-43; 10,¢.8-14,56-64 /

KoHTpoJLHI INTAHHSA

— Illo po3ymieThCst i MIKPOIPOIIECOPHOIO CUCTEMOIO?

— SIki 0cOOIMBOCTI OJHOKPHUINTATHLHOTO MiKpOIporecopa?

— SIki 0cOOIMBOCTI CEKIIHHUX MIKPOMPOIIECOpPiB?

— o Take ogHOKpUIITaIbHA MiKpO-EOM?

— 1o po3ymieThCst i apXITEKTypOK OOYHCITIOBATBHOI CUCTEMU ?

— Sxi  BiOMIHHOCTI  rapBaplCbKOi  apXiTeKTypu Bifg  (QoH-
HEIMaHIBCHKOI?

— o nHa3uBaeThest MaricTpamto MIIC?



3.2 IlpeacrasiienHs iHgopmanii B MIKpONPOLeCOPHUX CHCTeMAX

Kooysannsa ingpopmauii. @opmamu oanux i xomano. Memoou
aodpecauii.

Tunu Ta popmaTn 1aHUX

PosrnsHemMo maHi muTaHHA Ha OpUKIagi Mikpompouecopa i8080.
Tunu Ta dpopMaTu 1aHMX, sIKi OOPOOISAIOTECA MIKPOIIPOLIECOPOM, MOKa3aHi
Ha pHUCYHKy 3.1.

Han pBiiikoBuMEu OaliTaMi BHKOHYIOTHCSI OIlepailii JToJaBaHHS,
BHpaxyBaHHs, 30UIbIICHHSA, 3MEHIIEHHS Ha OJWHHWIIO, HAJ[ JBIHKOBO-
JIECSITKOBUMHU - OIleparii jJomaBaHHs, 30UTbIIEHHS Ha OAWHUINO. Han
JIOTIYHMMH ~ JAHUMH  BHUKOHYIOThCS  JioriuHi  omepanii I, ABO,
BUKJ/IIOYUAIOYE ABO, HE, nukniuai 3cyBu. Han nBoGaiitoBumu
CIIOBAaMH BHMKOHYIOThCS apu(METH4HI omepanii noAaBaHHs, 30iMbLICHHS
Ta 3MEHIIEHHS Ha OJUHMILO.

Apudmernyni onepauii BHUKOHYIOTbCS 3a IpaBUIaMH JABIHKOBOL
apudmMeTHKn Haja YMCIAMH B JONATKOBOMY Koii. JIBifiKOBO-IecsATKOBI
YyClia CKIaJal0ThC B JBIHKOBOMY KOJi, a TOTIM OMEpaIlie€l0 KOPEKIlii KOi
pe3ynbTaTy 3 JIBIHKOBOTO TIEPETBOPIOETHCS B JBIKOBO-JECATKOBUHU.
JloriuHi omeparii BAKOHYIOTbCS 3@ TIpaBHJIaMH ABIMKOBOT JIOT1KH.

Dopmam Komano

Mikponpouecop 18080 wmae omgHOaapecHH# ¢opmar KOMaH[z.
Komannu nmpencTaBinsioTbess OJHHUM, IBOMA UM TpboMma OalTaMu (PHCYHOK
3.2). OnHobaiiToBuil (hopMaT BUKOPHUCTOBYETHCS IJIsi KOAYBaHHS KOMaHI
3BEpTaHHS A0 PEricTpiB HaAONEPaTHBHOTO 3allaM'sITOBYIOYOTO MPHUCTPOIO
(HO3II), nempsmoi anpecanii 31, mpu pobori 31 crexkom. JIBox- i
TpubaiitoBuid  (opMaTH BHKOPHCTOBYIOTHCSI AJISl KOAYBaHHA KOMaHA 13
0e3nocepeHbOI0 Ta MPSIMOIO aIPECcaLli€lo.



7 0
BaiiT 6e3 3HaKy | | | | | | | | | 0...+255
7 6 0
Baiit 31 3HaKOM El [ [ | | | | [|-128..+127
S
T e 0
Jloriunwuii Gaitt | | [ [ | | | | ]| Bicimmoriuamx
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i [TTTTTTT] 0.0
—
Crapmmuii po3psan
JIBOOAMTOBE CIIOBO
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[T T T T T TT T TTITTT] o.+e5535

Pucynok 3.1 — Tunu Ta ¢popmaTn komaHa Mikponpouecopa 18080

B nmpyromy 0aiiti gBOOaiiToBOro (hopmary BKa3yeThCs OalT MaHMX
abo 8-po3psaHa azpeca 30BHIIIHBOTO MPHCTPOIO, a B TPUOAHTOBOMY
¢dopmari B pyroMy i TpeTboMy OaiiTax yKa3yeThcs JIBOOAWTOBE CIIOBO

nanux abo 16-po3psana aapeca 311

Bararo6aiiToBi KOMaHAM 30epiraloThbesl B CyCiIHIX YapyHKax mam'siTi
i ajpecyloTbesl MO mepiioMy OalTy, IpuuoMy ABOOANTOBI CllOBa AaHUX i
aZipec PO3TALIOBYIOThCA B MOpSAAKY 3poctaHHs anpec 311 -  cmouaTky

MOJIOJIIINH, a IOTIM CTapIInii OalT.
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B1 B2 B3

Kon oneparrii BaiiT mannx
abo axpeca

CroBo ganux abo mpsaMa
anpeca 311

Pucynok 3. 2 - ®opmar komanx MII 18080

MeToau aapecanii

Y MII i8080 BUKOPUCTOBYIOTHCSI HACTYITHI METOIN aIpecarii:

—  HesBHA ;
—  mpsiMa;

—  OesmocepenHs;
—  HempsMa.

Hesena aopecauin

[Tpu npomy meroxi anpecauii aapeca moxyast MIIC, i3 sskuMm mpaiiioe
JlaHa KOMaHJa, He 3ralye€Tbcs Hijle i BU3HAYA€THCS KOIOM Ollepaltii.

HesiBHa anpecaniss BUKOPUCTOBYETHCS:

—  1as 3BepTaHHS A0 akymyisTopa. Hampuxnan, komanga CMA
(iHBepTyBaTH BMICT aKyMYIIsTODPA);

— 10 3BepTaHHs IO MpanopuiB pericTpa o3Hak, Hampukian, STC
(ycTaHoBHTH OIT TIEpEHOCY);

— ans azgpecanii Tpurepa InepepuBaHb (KOMaHOW 3a00pOHHM Ta
JI03BOJTY TIEpEPUBAHD).



1

Ilpama adpecayin

[Tpu upomy MeToni afpecamnii B KOMaHAl 3a1a€ThCS ajipeca eleMeHTa
MIIC, sxuil BUKOPUCTOBYETHCS Tid dYac BHKOHaHHS onepamii. IIpsma
azpecalisi BUKOPUCTOBYETBCS:

— gans agpecanii mam'sTi. Y IbOMY BHINAJKy BHUKOHaBYa ajapeca
3allUCY€ETHCS B IPYrOMY Ta TpeTboMy OalTax KoMaHIM, Hampukmag, STA
1000H - 3aBanTaxuTH uapyHKy mnam’sti 3 azgpecoro 1000H BmicTom
aKyMyJIsITOpa;

— ans anpecauii perictpiB 3oBHiHIX npuctpoi (3BII). ¥V upomy
BUIAJKy BUKOHAaBYa ajpeca 3aluCyeTbCs B ApyroMy OalTi KOMaHIH,
Hanpuknag, OUT 0SH - 3aBaHTaXUTH PEricTp 30BHILIHBOTO MPHCTPOIO
il HOMEPOM 5 BMICTOM aKyMyJATOPa;

— gans agpecanii perictpiB 1 pericrpoBux map MIL YV npomy
BUMAJAKy BHKOHAaBYa ajpeca 3alUCyeThCsI B IMOJ€ KOOy oreparii,
Hanpukinag, MOV AB - mepematu BMmicT perictpa B mo perictpa A
(axymymsaropa).

be3nocepeons aopecauisn

[Tpu npomy MeToni agpecallii B KOMaHi Oe3MocepenHbO BKa3yeEThCsS
noTpidHa KoHcTaHTa. besmocepenHsi anpecalliss BHKOPHUCTOBYETHCS B
olepalisx 3aBaHTaKEHHS PEriCTPiB 1 pEriCTPOBUX Map, TAKUX SIK

MVI B,05H - 3aBanTaxkut: 10 perictpa B uncio 05H;
LXI H,FD16H - 3aBantaxuTu 10 perictposoi mapu HL yucino FD16H.

Onocepeokosana aopecayis

IIpu wpomy Meromi anpecalmii BUKOHaBYa ajpeca MOIMEpenTHbO
¢dopmyeThcs B ofHiii 3 pericrpoBux map B, D, H. Hanpukmnan, STAX D -
3alucaTé BMICT aKyMyJIsITopa 3a aJpecolo, sika 30epiraeTbcs B pericTpoBiit
mapi D.

PisHoBHIIOM ~ omocepenkoBaHOi  aipecalii €  azgpecamis 3
aBTOIHJEKCYBaHHSM, NpU SIKiM 3HAUeHHs ajapecd, 1o 30epiraeTbca B
MOKaXYHMKY cTeka SP, aBroMaTHuHO 301IbIIyeThCSl 00 3MEHILYETbC Ha 2
IICJIS 3BEpTaHHS JI0 cTeka, Hampukian, PUSH PSW.
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Jlireparypa / 1, ¢.16-36; 4,c.232-241; 5,¢.135-139,150-153; 6,c.6-15;
9,c.254-259 /

KoHTpoJLHI INTAHHSA

— Sxi omepanii BHKOHYIOTBCS HaJ OHHO- Ta JBOOAHTOBHMH
TaHUMU?

— Sxi Tunu gaHux BUKOpUCTOBYIOTHCS B MIT 180807

— Ski hopmaTi komaH]1 BUKOPUCTOBYIOThCS B MIT 180807

— SlkuM YMHOM pO3TAlIOBYIOTbCA B TmaM'aATi 0OaratoO0alTOBi
KOMaHAu?

— JlaiiTe NOPIBHJIBHY XapaKTEPUCTUKY METOMIB axpecartii.

3.3 ApxiTeKkTypa OJHOKPHIITAILHOr0 Mikponpomnecopa i8080

bnok pecicmpis. Opzanizayin cmeka. baok AJIIl. bnok kepyeanns.
Cnoso cmany. Cucmemnuii konmponaep. Mawunni yukiu u maxkmu.
Buxonannsa xomano.

[Ipu posrasini cTpykTypu Mikpomporecopa Tpeba ocoOnuBy yBary
OPUIITUTH ~ TNPOTPAMHO-IOCTYITHUM  DPEricTpaM,  OCKUIBKM  BOHH
BHUKOPHCTOBYIOTbCS IPOTPaMiCTOM MpPH HAlMCaHHI MPOrpaM KepyBaHHS
MIIC.

Lli pericTpu BKJIIOYArOTh WICTh 16-po3psaHuX pericTpis (puc. 3.3).

Tpu perictpu 3aransHoro npusHaueHns ( BC, DE, HL ) moxna
azpecyBaTH 1o0aiToBo abo sk perictposi 16-po3paaHi mapu mociiBHO. Y
MEpPIIOMY BUMAAKY PEricTpy BUKOPHUCTOBYIOTbCA sl 30epeKeHHs
0aliTOBUX MaHWX, y APYroMy - Ui 30epekeHHs aapec abo IBOOANTOBUX
CIIIB TaHUX.

Crapumit Gaiit perictpa cioBa crany mporpamu PSW (Program
Status Word) BHKOPHUCTOBYETBCSI SIK aKyMYJSITOP, MOJNOALINE OaiiT - st
30epeKeHHs O3HaK.

16-pospsiaauii mokakunk creka SP (Stack Pointer) npusxavenunii
JUTs 30epeKEHHS aipecu BEPIIMHU CTEKa.

16-pospsinauii mporpamuuii midmiaeHuk  PC  (Program Counter)
BUKOPHCTOBYETBCS [UIsl TPUPORHOI anpecamii komanxa. s mpumycoBoi
azpecanii KOMaHJ BHKOPHCTOBYEThCS Oe3mocepenHsi anpecamis 3 16-
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PO3PSAIHOI0 aapecoro, IO  J03BOISIE BUKOHYBAaTH IEPEXOIM B MEKax
BChOT0 aApecHoro npocropy 3I1.

7 0 7 0

BC B C

DE D E Perictpu 3aransHOro

NpU3HAYCHHS

HL H L

7 0 7 0
PSW | A F | C110BO CTaHy IporpaMu

15 0

SP | | INoxkaxuuk creka
15 0

PC | | [IporpaMHuuii TUYUITEHUK

INTE I:l Jl03Bi1 IepeprBaHHs

Pucynok 3.3 - PericTpu Mikpomnpouecopa

VYei pii mikpompolecopa CHHXPOHI3YIOTbCS BKIAQACHUMH IpYyr Yy
Jpyra HMKIaMU TPHOX PiBHIB: KOMaHJHUM, MAIIMHHUM 1 MIKPOTaKTOM.

Komanonuii yuxn cxnagaerses 3 haszu BuOipky i Ga3u BUKOHAHHS.

Mawunnuii yuxa - 1ie TIepion Jacy, HeoOXiTHUM JUIsl 3BEPHEHHS J0
maM'sTi 71 9uTaHHs a0o 3armucy ogHoro OaiiTa iH(opMaIii.

Mawunnuii maxm_(mixpomaxm) HOPIBHIOE TEPIOAY MPOXOIKEHHS
cHHXpOoiIMITyINbCiB ¢azu Cl.

Jlireparypa:/ 1,¢.52-62; 3,¢.81-100; 5,¢.116-129; 10,c.42-44 /



14

KoHTpoJLHI INTAHHSA

— TexHiuHi XapakTepUCTHKH Mikporpoiecopa i80807

— o Take pericTpu 3araJibHOrO MpPU3HAYCHHSA?

— Sxi pyHKUIT mporpaMHOro JiYuIbHIKA?

— SIke mpu3HAYEHHS pericTpa O3HAK?

— IIlo Take "cnoBo cTaHy mporpamu', HOro Npu3HaueHHs?

— IIpuznauenns AJIII?

— IlpusHauenHs cioBa crany npouecopa?

— Ski ¢pyHKIIT cHCTEMHOTrO KOHTpoIepa?

— [lo Ha3uBaeThCs KOMAaHAHMM 1  MAIIMHHUM  LIHKIIOM,
MiKpOTaKToM?

— ®opmaru komMaHa Mikpomporecopa i8080?

— Metonu aapecartii?

— Ilpu3HaveHHsI OCHOBHMX KOMaH/ MiKporporecopa?

— Sk opraHi3oBaHMA CTEK y MIKpOIIPOILIECOpHIN cucTeMi Ha 0asi
Mikporporecopa 180807

3.4 3aragbHi NUTAaHHSA MO0YI0BH MIKPONIPOLECOPHHUX CHCTEM

3.4.1 Cucmema nam'ami MIIC. Ocnosni xapaxmepucmuxu
3anam'amogyrwuux npucmpoie (3II). Cmamuuni ma ounamiuni O3IL
Hocmiuni 3I1. Opzanizauin xkewr-nam'ami. 3oeniwni 311 na maznimnux
Hociax. Di3uuna i1 102iuna cCMPyKmMypa MazHimHo2o OUcKy.

Cuctema nam'sti MIIC sBisie coboro OaraTopiBHEBY ie€papXidHy
CTpyKTypy, mo Bkimtodae Hagoneparupauid 3[1 (HO3II), ocHOBHY mam'siTh
(OI), 30BHIIIHI 3amaM'ATOBYIOYi MPHCTPOi Ta OypepHy Ham'aTh.

HO3II 3HaxomuThbess BCepeAMHI MIKpOIpOIecOpa M CKIaNaeTbes 3
perictpiB 3aransHoro npusnadenns (P3I1). [nsa MII i8080 - ne perictpu B,
C,D,E,H, L.

OcHOBHa MaM'sITh CKJIaA€THCS 3 OMEPATHBHOTO 3alam'sTOBYIOUOTO
npuctporo (O3I1) i mocriitHoro 3anam'stopyrouoro npuctporo (I1311).

O3II sBnsie co0010 eHepro3alieKHy Mam'siThb 3 TOBUIBHUM JOCTYIIOM,
TOOTO mpH BigkiItodeHHI xwuBleHHs iHopMmanis B O3Il pyitHyeTscs, ane
Yac 3BepTaHHS [0 MaM'sITi He 3aJISKUTh BiJ alpec YapyHKH Ham STi..

VY cBor uepry, O3Il migpo3aifOThCS HA CTaTUYHI Ta JWHAMIYHI.
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Yapynka cmamuunozo O3I1 sBnse coboro Tpurep (MpUCTpid i3 gBOMA
CTiikuMu craHamu). [Hpopmaris, 30epexeHa B 4YapyHLI HaM'sTi,
BU3HAYAETHCS cTaHoM Tpurepa (0 ado 1).

JuHamiuHa mam'siTb OyoyeTbcsi Ha OCHOBI KOHAEHCAaTopiB (BXimHi
emHocti MOH-tpansucropis). CTan 4apyHKH BH3HAYAETHCS] HAIBHICTIO 200
BIZICYTHICTIO 3apsily Ha e€MHOCTi. Yepe3 HasBHICTb CTPYMiB BHTOKY
3anucany iHpopMaLilo HeoOXiTHO MEepioaUYHO OHOBIIOBATH (pereHepais
nam'sTi), 0 BUMarae A04aTkoBoro yacy. OnHak, 3 ooy Ha OUTbII HU3BKY
Bapricte guHaMmiuHux O3Il, came Ha HUX pealli3yeTbci  ONEpaTHBHA
MaM'siTh KOMIT'FOTEPIB .

Iocriitni 311 sABAsIIOTE COOOI0 eHeproHe3aleKHi 3amam'sToBYIOUi
OPUCTPOI, MpHU3HAYEH] AJsl TpUBAJIOro 30epexeHHs iHpopMmamii, 1o He
PYHHYETBCS MiCHs BIAKIIOUEHHS KUBJICHHS.

1311 mizpo3aiIsoThCs Ha:

— MarpHyHi, SKi IpOrpaMyloThCs Ha 3aBOIi-BUPOOHHKY;

— TpOrpaMoBaHi KOPHUCTYBaueM;

— penporpaMoBaHi, IO JONMYCKalOTh OaraTopa3oBHH Iepe3anuc
iHpopManii Ha  coewialbHOMY — NPHCTPOI,  SKMM  Ha3MBAETHCA
POrpaMaTopoM.

Jo 3oBHimHIX 3amam'stoByrounx npuctpoiB (33II) BimHOCATHCA
HAKOMM4YyBadli Ha MAarHiTHUX CTPiUYKaxX, MarHiTHUX 1 ONTHYHUX JHCKaX.
Bonu xapaxrepu3yroThCsi HU3BKOIO BapTiCTIO OiTa 30epexeHoi iHdopmarrii
Ta MEHIIOIO IIBUAKOAIEIO B IIOPIBHSAHHI 3 OCHOBHOIO ITaM'SITTIO.

HesBaxxarouun Ha BIJTHOCHO BHCOKY MIBHAIKOIIFO O3,
MIKpONpoLecop Py 3BEPTaHHI 10 MaM'aTi 3MyLIEHUH BENHUKY YacTKy dacy
MpaLIOBaTH B PEXUMI YEKaHHA, IO 3HIDKYE 3arajlbHy MPOXYKTHBHICTh
pobotu KomIT'IoTepa.

Tomy wmix mporecopom i O3Il BKIIOYAOTH KemI-mam'saTh, SKa
MPEACTaBIsAe€ COOOI0 IIBUAKOAIIOMY CTaTHYHY NaM'ATh, LIO J03BOJISIE
CKOPOTHUTH Yac 3BEPTaHHS JO OCHOBHOI aM'sTi.

[Hdopmariss Ha MarHiITHUX IUCKAaX 3alMCYETHCS HA KOHIEHTPUYHHUX
JOpIXKKaX, po3aUIeHMX Ha cekTopu. OCKUIbKH >KOPCTKI MAarHiTHI JUCKH
CKJIaJIalOThCS 3 JIEKUTBKOX JHUCKIB, BBOIUTHCS TOHATTS "IMWIiHIpA", 110
O3HAYa€ CyKyIHICTh JOPKOK YCiX TIOBEPXOHB, IO MAIOTh OJHAKOBUH
HOMep. Azpeca iHopMalil BU3HAYa€ThCsl HOMEpaMH JOPIKKH (LAITIHIpA),
CEeKTOpa i MOBEPXHI.

2KopcTki MarHiTHI JUCKH yMOBHO pO30MBAIOTHCS Ha JIOTTYHI TUCKH, 3
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SAKUMHU KOPUCTYBAY IIpaIlo€, K 3 OKPECMHUMHU (biSI/IIIHI/IMI/I JHUCKaMH.

Jliteparypa:/ 1, ¢.92-113; 2,¢.39-41; 3,¢.63-70; 4,c.99-124,
5,¢.86-91,95,96/

KoHTpoJLHI NNTAHHSA

— 3 yoro cknanaersest HO3IT?

— UYuwm Bigpizustorbea O3I1 Bix [1311?7

— Sxi Tunu O3I1 Bu 3naete?

—  Sxi Tunu 11311 Bu 3naete?

— Ha sxomy npuHUOMIi 3acCHOBaHa poOOTa Kewl-am'sTi?
— Slka ¢i3zuuna cTpykrypa aucka?

— o Take JoriyHUH AUCK?

3.4.2 Inmepgheiicu MIIC. Knacugixayia. Ocnoseni npunyunu
opzanizayii. Ilapanensnuit ma nocniooenuii inmepdgpeiicu. Inmepdgpeiic iz
3a2a1bHO10 U 13071608aH0I0 wWiUHO. Anapamui 3acodou inmepdpeiica.
Ilopmu 6600y/6u600y.

Ilin  iHTepdelicoMm pO3yMi€ETbCA  CYKYNHICTH  amapaTHHX 1
MporpaMHUX 3aco0iB, 3a JOMOMOTOI0 SIKUX BifOyBaeThCs 00'€MHAHHS
komroHeHTiB MIIC, 3abe3neuyroun iXHIO (DyHKLIOHANBHY, €IEKTPUYHY 1
KOHCTPYKTHBHY CYMICHICTb.

[lo ¢yHKIiOHANPHOMY TIPU3HAYEHHIO iHTEP(MEHCH IMiIPO3AUISTIOTHCS
Ha cHUCTeMHI iHTepdeiicu, iHTepdelicn nepudepiiHIX TPUCTPOIB,
iHTepdelicn MyIBTUMIKPOIPOIIECOPHUX CHCTEM, IHTep(eicH IJIOKAIbHUX
00YHCITIOBAIBHUX CUCTEM 1 iHTep(delcH iHTeNneKTyaIbHO1 mepudepii.

3a ciocobom nepenadi iHpopmanii iHTepdelicu miApo3aIISIOTECS Ha
napanenvti (0OMiH iH(OpPMAITIEIO BENETHCS CIIOBAMH) Ta NOCAi006HI (OOMIH
iH(opMarlii BeneTbes mobdiTHO).

3a crmoco0OM BHUKOPHCTaHHS AAPECHOTO IIPOCTOPY BHIUISIOTHCS
iHTepdelick 3 130IbOBAHOI0 Ta 3arajJibHOK) HIMHOI0. Y TEPIIOMY BHITAIKY
aJpecHi MPOCTOPH MaM'sATi Ta BBOXY/BHBOAY PO3AUISIOTHCH, W 3BEpTaHHS
70 HHUX 3IIHCHIOETHCS 32 JOMOMOTOI0 PI3HHX TPYN KOMaHI. Y Apyromy
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BUIAJKy aJpecHi MPOCTOpU Ham'sTi Ta BBOLY/BUBOLY OpPTaHi3ylOThCA B
€nuHIM 30HI azapec, OOyMOBIEHIM po3psaHicTIO azapecHoi mmHH. [Ipn
IBOMY KOMaHAW BBOXY/BUBOIY 3aMiHSIOTBCS KOMaHIAMH 3BEpTaHHSA [0
nam'siTi.

s migknroueHHs nepudepiiHuX MpUCTPOiB BUKOPHCTOBYIOTHCS TaK
3BaHI MOPTU BBOAY/BHBOLY, L0 MPEACTABISIIOTH COOOI0, Y 3arajlbHOMY
BHIIA/IKy, KOMOiHamio aemmgparopa Ta MHUHHOIO GopMyBaya.

Jlireparypa:/ 1,c.114-134; 5,c.207-226 /

KoHTpoJLHI INTAHHSA

— o Taxe inTepdeiic?

— Mo po3symieTbcs min (YHKUIOHATIBHOIO, EJIEKTPUYHOIO Ta
KOHCTPYKTHBHOIO CYMIiCHICTIO?

— 3a sKuMH 03HaKaMu KIacu]ikyroTbes iHTepdeiicu?

— XapakrepucTuKa iHTepdeiicy 3 i30150BaHOI0 MIKHOIO.

— XapakrepucTuKa iHTepdeiicy 3 3araJlbHOI0 IHHOIO.

— SIke mpu3HaYEHHS MOPTIB BBOLY/BUBOLY ?

— Ha sixomy npuHIuIi 3acHoBaHa po0oTa IKUHHOro hopMyBada?

3.4.3 IHpozpamnuii  oomin  ingpopmayicro. Cunxponnuii i
acunxpounuii oo0min. QOomin ingopmayicro ¢ pexcumi nepepusams.
IIpamuii oocmyn 00 nam'ami.

IIpu opranizanii B3aemonii MIIC i3 30BHIHIMH NOPUCTPOSIMU
HAMOUIBII YacTO BUKOPUCTOBYIOTBCS TPH CIOCOOM OOMiHY: MpOrpaMHHNA
00MiH, OOMIH i3 HepepHBaHHAM MIPOrpamMu, OOMIH 3a JOMOMOTOI0 MPSIMOTO
JOCTYIy 10 TTaM'sITi.

[epmmii cnoci® 0OMiHY HILIIOETBCS MPOrPaMor0, IO BUKOHYETHCS
MII, 1 40oro BUKOPHCTOBYIOTHCS CIlelialibHI KOMaHIH BBOLY/BUBOLY. J(Ba
IHMHUX crnocobu O0OMiHy 3IIHCHIOIOTBCS 3 IHIIATUBH 30BHIIIHHOTO
HPUCTPOIO.

[Ipy BHUKOHAHHI MPOrpaMHOrO OOMIHY CIIOYaTKy NepeBipsSETHCS
TOTOBHICTh 30BHILIHBOTO MPHUCTPOIO A0 00MiHY. [Ipy HasBHOCTI rOTOBHOCTI
BHUKOHYETBCS Omepalis BBoLy/BuBony. B inmomy Bumaaky MII nepexoauts
y CTaH 4YeKaHHS, B SKOMY Oyle 3HAXOAWTHUCS J0 MOSBH TOTOBHOCTI. 3Bifcu
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BUIUIMBAE OCHOBHHUI HENONIK TNPOrpaMHOro OOMiHY, MOB'A3aHUH 3
HEMPOAYKTHBHUMHU BTpaTaMH dYacy IMpolecopa Ha BHUKOHAHHS LHUKIIB
YeKaHHS.

binbm edexTuBHUM € OOMIH AaHUMH 3 HEPEPUBAHHSAM HPOrPaAMHU.
Leii Bux oOMiny iHiIifoeThCs 30BHIMHIM npucTpoeM (3BI1), mo nocunae B
MIIC cnenianpHuii curHan "3anut mnepepuBaHHs". Ilicns BUKOHaHHS
norouHoi komanau MII mpunuHse BUKOHAHHS OCHOBHOI Nporpamu i
MEpexXoAnTh /0 BHUKOHAHHS MiANporpaMud OOMiHY, MO 3aKiHYEHHI SKOi
BiOyBa€THCS TOBEPHEHHS 10 OCHOBHOI IPOTrpaMHu.

VY BunaznKy oqHOYACHOTO HaJIXOMKEHHS 3allUTIB Ha MepepuBaHHs Bix
JEeKITBKOX 30BHINIHIX pUcTpoiB (3BI]) kepyBaHHS MepenaeTbesi HPUCTPOIO,
10 Ma€ HAaWBUIIUNA TTPIOPUTET.

VY pasi morpebu mepenadi BENMKHX MAacWBIB iH(OpMAaIii JOILTBHO
pobutu obmin manumu Mixx O3II i1 3BIl Ge3nmocepenHbo, MUHAIOUM pOOOUi
perictpu MII i, 30kpema, akymyssitop. Takuil pexkuM Ha3UBA€THCS NPAMUM
docmynom 00 nam'smi.

Jlireparypa:/ 1,c.162-214; 5,¢.191-204; 10,¢.82-90,119-127 /

KoHTpoJLHI NNTAHHSA

— Ilo Ha3uBa€eTHCSI CHHXPOHHUM i aCHHXPOHHUM OOMiHOM?

— XapakreprcTHKa POrpaMHOTO OOMIHY.

— Y 4oMy BiMIHHICTb IEpEPUBAHHS 32 BEKTOPOM BiJl EpEPUBaHb 3
OIUTYBAaHHSAM (CHCTEMa IOiHTa)?

— Sxy iH(opMamit0 HEOOXiJHO 3amaM'sTOBYBaTH B CTEli NpH
00CITyroByBaHHI IepepHBaHb?

— Y domy monsirae MacKyBaHHS 3alUTIiB HA TIepepUBaHHS?

— SlkuM 4yrHOM omepanii npsiMOro JOCTYIy A0 Ham'dTi BIUIMBAIOThH
Ha peanbHy npoxykruBHicTs MIIC?
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3.5 Opranizanin  MIIC nHa 0a3i WiCTHAIUATHPOIPATHHUX
MiKpomnpouecopis

Apximexmypa MII i8086/8088. Onepauiiinui npucmpin. IlTunnui
inmepgpeiic. Ceemenmauia nam'ami. Jloziuni ma Qizuuni adpecu.
Cucmema nepepueanv. Minimanvuuii i MaKxcumMaaibHuii pexcum podomu.
Cucmema xomano. Apugpmemuunuii cnienpouecop i8087.

Wictnaguartupospsaaauii MIT  18086/i8088  BimHOCHTBCS A0
00YHCTIOBAIFHUX MPHUCTPOIB 13 rapBapAChKOI0 apXiTeKTyporo. OCHOBHOIO
fioro ocobmuBicTio € momin MII Ha naBa (YHKIIOHANBHO HE3aJNEKHUX
Moxayni: onepauiiinuii npuctpiit (Ollp) Ta npucTpiil cronyyeHHs 3 KaHAJIOM
(IICK) abo mmuHMiA iHTEpdeiic.

VY Toi1 yac, sik Ollp 3aiiHaTUN BUKOHAHHAM NOTO4HOI komanau, IICK
BHUOMpae 3 maM'sITi HACTYNIHY KOMaHAy (KOMaHI#) Ta GOpMye Yepry KOMaH.
(o 6 GaitriB). Ilicns BUKOHAHHS MOTOYHOI KOMaH/IU YeproBa KOMaH/a BXKe
BUOHMpAETHCS HE 3 MaM'siTi, @ 3 YeprH, II0 JO3BOJSE ICTOTHO MiABHILUTH
NpOayKTUBHICTH pobotu MIT.

Opranizanis maMm'siTi TakoXK Ma€ CBOi 0COOMUBOCTI, SIKi OJNATAIOThH Y
TiM, IO B 3arajJlkHOMY IPOCTOPi MaM'sATi BHIAUISIOTHCS YOTHPU OOMacTi
(cermenTn) nomxkuHOKO 64 KOaiit, mo MarTh (ikcoBaHe (PyHKIIIOHATBHE
MPU3HAYCHHS:

— KOMaHIHMH CErMEHT, IPU3HAUYEHUN A 30epeKeHHS IPOrpaM;
CErMEHT CTEKa;

— CErMEHT JaHHX;
— JIOOAaTKOBUHM CErMEHT JaHMX.

Takuit moxmin mam'sTi O3BONSE BHUKIIOYUTH, 30KpeMa, CHTYyamii
HEBIpHOI iHTepmpeTarii iHpopmarrii.

CerMeHTH MOXYTb PO3TAILIOBYBATUCS B MaM'sITi B TOBUTBHUX MICILSX.
€auHuM OOMEXEHHSIM € BHMoOra, o0 ajapeca cerMeHTa Oyna kpatHa 16
(FH um 0000B). IIpu upoMy mo4aTKOBi apecu CETMEHTIB 30epiraroThCs B
cermenTHHX perictpax [ICK, skwuif i hopmye ¢izuuny (BUKOHABUY) anpecy
LUISIXOM CKJIAJICHHS JIOTTYHHX aJpec MOYaTKy CerMeHTa U 3CyBy BCepeanHi
CEeTMEHTA.

OcobmuBictio manoro MII € Takok MOXIUBICTH POOOTH Y ABOX
pPeXUMax: MiHIMaJILHOMY i MaKCUMaJIbHOMY.

Minimansnuii pexrcum BUKOPUCTOBYETHCS AJsl OpraHizamii BiIHOCHO
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npoctux MIIC, y sxkux MII cam BupoOnsie BCi Kepyrodi CHTHaJINM Ta
koopaunye podory MIIC.

Maxkcumanvhuit  pexcum opieHTOBaHMM Ha poboty MII y
MYJIBTUMIKPONPOLIECOPHUX CHCTEMaX, y SIKHX KoopAuHawito podorn MIIC
3IIACHIOE CrieliajIbHUMA NPUCTPiil, KWl HA3WBAETHCS KOHTPOJIEPOM ILIUHH.

Jlireparypa:/ 1,¢.62-71; 2,¢.37,38; 7,¢.5-45; 10,c.219-262 /

KoHTpoJLHI NNTAHHSA

— Sxi apxitektypHi ocobmuBocti MII 18086 y mopiBaanHi 3 MII
180807

— SIxi ocHOBHI (pyHKILIi IPUCTPOIO CIIONYYEHHS 3 KaHAJIOM?

— Io Take yepra KOMaH[, IKUM YHHOM BOHA (OPMYETHCA?

— lllo Ha3uBa€eTHCSA CErMEHTOM ITaM'sTi?

— o Take noriuna aapeca?

— Slxum unHOM QopmyeTbes BiznuHa agpeca?

— Sxi BiAMIHHOCTI MIHIMaTBFHOTO W MAaKCHMAaJIbHOTO PEKUMIB
poboru MII?

— Slxe npuzHayenus MII 180877

3.6 RISC- apxirexTypa

Ocoonueocmi RISC-apximexmypu. Tpanucn’romepu.

Konnenuiss RISC-apxitekrypu mnpuilyckae CKOpOYEHHS HaOopy
komanz MII 3a paXxyHOK piAKO BUKOPHUCTOBYBaHHMX KOMAaHJ, IO J03BOJISE
CIIPOCTUTHU MpHUCTPiK kepyBaHHs MII i opranizyBaTH anapaTHy peasizaliio
MIKpONporpam, TUM CaMUM MiABHILYIOUH mBUAKOAI0 MII.

KpiMm Toro, 30ULIbIIMBIIM  KUIBKICTH  PETICTPIB  3arajbHOTO
MpHU3HAYCHHS, MOKHA MiHIMi3yBaTH KibKicTh 3BepTanb A0 O3I1, mo Takox
CTIpUsi€ MiABUIIEHHIO MpoxyKTuBHOCTI MIT.

3a3nadeni ocobmuBocti RISC-apXiTeKTypu cOpusiii aKTUBHOMY ii
BIIPOBA/KEHHIO B Cy4acHY OOUMCIIIOBAJIbHY TEXHIKY.

Jlireparypa:/ 2,¢.37,38; 4,¢.269-272 /
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KoHTpoJLHI NNTAHHSA

— ki ocobmuBocti RISC- apxitextypu?

—SIKMM YMHOM JOCATA€THCS MiABHUILEHHS mpoxykruBHOcTi y MII 3i
CKOpOYEHUM HaOOpOM KOMaH[?

—VY 4doMmy nonsArae 3MicT BIiKOH, 10 IEPEKPUBAIOTHCS?

—SIKi OCHOBHI XapaKTepUCTHKH TPaHCH IOTEPiB?
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4 KOHTPOJIbBHA POBOTA

4.1 3arajabHi BKa3iBKu

Y mpoueci BupdyeHHs aucummiind "EOM 1 wmikpomponecopHi
cucreMH" CTyI€HTH 3a04HOi (OpPMH HABYaHHS T[OBHHHI BHMKOHATH
KOHTpOJbHY po6oTy. OcHoBHa MeTa il BHKOHAaHHS - 3aKpilUICHHS
TEOPETUYHOTO  Marepialy Ta  PO3BUTOK  HABHYOK  MPAKTUYHOTO
nporpamysanag MIIC.

[lpuctymati 10 BHKOHAHHS KOHTPONBHOI POOOTH crHix micis
BHUBYCHHS Martepially IO JiTepaTypi, IO PEKOMEHIYETHCSA, a TaKOXK
METOIMYHUX YKA3iBOK /10 KOHTPOIBHOT pOOOTH Ta MPaKTUYHUX 3aHATh.

Bukonana KoHTponpHa poOOTa MOBHMHHA OyTH TNpEACTaBieHA Ha
nepeBipKy B CyBopiii BigmoBigHOCTI 3 HaB4anbHUM Tpadikom. [Ipu
HasBHOCTI 3ayBa)kKeHb pPELEH3eHTa Tpeda BHKOHATH BCi BUIPABICHHS Ta
JOTIOBHEHHA TakK, MO0 MpH MOBTOPHOMY pe3eH3yBaHHI MOKHa Oyio
3iCTaBIIATH KOJMIIHE Ta HOBE PillICHHS.

4.2 3aB1aHHS HA KOHTPOJIbHY POo0OTY Ta METOMYHI BKa3iBKH 1O
il BAKOHAHHIO

[Tpr3HavueHHs KOHTPOJIBHOI POOOTH MICTUTHCA B MeEpeBipli 3HAHb
CTYIEHTIB OCHOB NpOrpaMyBaHHS MOBOIO aceMOiepa MiKpoIpoiecopa
18080. IIpm BukoHaHHI 1€l poOOTH MOTPIOHO CKIACTH TPOTpaMu, SKi
pealizyloTh HACTYIIHI 3aBJaHHS :

4.2.1 YV macuBi uncen, po3ramoBanHomy 3 aapecu 0150h go 0200h,
BcraHoBuTH B "1" cTapmmii i B" 0" MOMOqIINi po3psiiu YuCel.

4.2.2 TlinpaxyBartu, CKUIbKH pa3iB y MacuBi uucen 3 agpecamu 0200-
02FF 3ycTpiuaroTbcs Unciia, MEHII, HiXK MEePUIMK eTeMEHT MaCHBY.

4.2.3 Y wmacuBi umcen, ski 30epiratotbest B O3I1 y wapyHkax 3
aapecamu 3 0500h no 05DEh, 3aminuTH Big'eMHI Yrclia HyJIEM.

4.2.4 TlinpaxyBaTd 4YMCIO [JONATHUX CJIEMEHTIB y MacHBi 3
aapecamu 0600h-06AEh.

4.2.5 3pificHauTi 00OMIH iH(opMarii MIDX MacHBaMH,
posramoBanumu 3 agpec 0400h 1 0500y, sixi BMimaioTs mo 21 eneMeHTy.

4.2.6 Ilporpama ¢opMyBaHHS 4acoBOi 3aTpUMKH TpuBamicTio 0,3 ¢
(f=1,2 MI'm).



23

4.2.7 3cynytu BMicT yapyHkHu nam'saTi 3 agpecoro 040F na umcino
0iTiB, sIKe BU3HAYAETHCS BMICTOM perictpy D.

4.2.8 Cknactu Ba 4Mcia, sIKi 3HAXOAATHCS y YapyHKax 3 aJpecaMu
0100h Ta 0200h, i BuBecT Monommuii HamiBOaiT y mopt 01, a crapmmii
HamiBOaT - mopt 02.

4.2.9 3 macuBy umcen i3 aapecamu 3 0400h mo 04CDh BumaBatu
BMICT 4YapyHOK 13 HENapHUMH aJpecaMd JO BHUXIJHOTO TIOPTY,
MOMHOXYIOUH iX Ha 2.

4.2.10TTeperucaru 10 mocmigoBux OalTIB i3 OfHOI oOMacTi mam'ari
(mounnatoun 3 aapecu 2200h) mo inmoi (3 agpecu 2300h).

4.2.113aminntu y Macusi 3 agpecamu 0500h-05CCh uucna, Ginpri
9, unciaom 10.

4.2.12MacuB umcen 3 agapecamu 3 0500h i 0SECh poscoptyBaty,
nepenucas Bix'eMHi, mounHaroun 3 aapecu 0600h, a pemty - 3 aapecu
0700h.

4.2.13B wmacuBi umcen, ski 30epiratotbes B O3Il, B uapyHkax 3
aapecamu 3 0500h no 05SBEh, 3naiiTu uncno 25D i BkazaTu Horo azgpecy Ha
Buxigaux nmoprax 01 i 02. Yucmo B MacuBi € i BOHO €TUHE.

4.2.14B macusi uucen i3 agpecamu 3 0500h mo 05FFh uwmcna, sxi
30epiraloTbes y 4YapyHKax i3 mapHUMU ajfpecaMu, 3aMiHuTu Ha 0.

4.2.15B wmacuBi umcen 3 azapecu 0400h no O4FFh mapni umcna
TOIUTUTHU Ha 2, HEMAaPHI - IOMHOKUTH Ha 4.

[Ipu BuKOHaHHI 11i€T YaCTHHN KOHTPOIBHOI POOOTH ISl BCIX MpOrpam
HEOoOXiTHO CKJIaJaTh CXeMY alrOpUTMY BiAMIOBiIHO IO BUMOT CTaHAAPTIB, a
Tako)X BUKOHYBaTH OIMC MPOrpaMyd 3 YpaxyBaHHSM BHMOT Qopmary
KOMaHIHOrO psaka AcemOnepa, TOOTO MNpaBHILHO 3allOBHIOBATH IIONE
MITKH, KOy OIepalii, onepaHia Ta KOMEHTapiB.

4.3 MeTonn4Hi BKa3iBKH 10 0()OPMJICHHIO KOHTPOJIBHUX POOiT

Pesyneratn BHUKOHAHHS KOKHOT KOHTPOJBHOT pobotu
0(pOopMITIOIOTECST 'y BHIVISINI TOSCHIOBAJIBHOI 3alKMCKA HAa CTaHIAPTHUX
apkymax nanepa ¢opmaty A4. Habip tekcty Ta iioro Ipyk moBHHHI OyTh
koM toTepHUMH. OdopMIIeHHST poOOTH MOBHHHO OyTH y BilOBiTHOCTi 10
BuMmor CTII 15-96 "Cranmapt nianpuemcrsa. IlosicHIOBanbHa 3amucka 110
KypCOBHUX 1 AUIUIOMHUX MPOEKTIB".

CTpyKTypa MOSCHIOBAJIBHOI 3allUCKH: THUTYJIBHHI JMCT, OCHOBHA
YacTUHA, CIIMCOK OCHIIAHb.
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Ha TuTynpHOMY ncTi TOBMHHI OyTW  3a3HayeHi: TOBHI
HallMeHyBaHHs MIHICTepCTBa, YHiBepcuTeTa Ta KadeopH, INpi3BUILIEC
CTyAeHTa, HoMep TpynH, mudp (uncma: A - pik HapomKeHHs, B - HoMep
3aJIIKOBOI KHMKKH) Ta JOMAalIHA ajpeca.

OcHOBHa dYacTWHa BKJIIOYA€ pe3yJAbTaTH BHUKOHAHHS BCIX eTamiB
poboru BigmoBiaHo 110 ii 3micTy. KoxkeH eran BUKOHAHHS MOBMHHHUH MaTH
K TEKCTOBl, TakK 1 UIFOCTPAaTUBHI MOSCHEHHS. TeKCT, pUCYHKHM U cxemHu
NOBHHHI OyTH oQopMIIeHi aKypaTHO, 3 YpaxyBaHHSIM BHMOI JiIOYMX
CTaHJApPTiB.

PoGora noBuHHa OyTH JaToBaHa Ta MigNKMCcaHa BUKOHABIIEM.

PazoM i3 MOSCHIOBAJIBLHOI 3aIKCKOIO Tpe6a AodaBaTh OHUCKCTY 3
TCKCTaMH Bi,Z[J'IaFO,Z[)KeHI/IX nporpam.
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Homatok A

Cuctema komana Mikponpounecopa i8080

Cucrema KOMaH][ OIHOKPUINTAILHOTO Mikpomporiecopa 18080 mae
KoMaHI¥ Tphox (opmartiB. Ilepmmii OaiiT kKoMaHAM MICTUTH iH(OPMALiO
npo ¢opMaT KOMaHIM, KOI olepalii, BUA ajgpecalii Ta mpo perictpu abo
pericTpoBi mapH, AKIIO BOHU NPUIMAIOTh y4acTh y BUKOHAHHI omeparii.

VY nBoOalTOBHMX KOMaHAaxX Apyruit Gait (B2) micTuTh 8-po3psaHuii
orepanj abo 8-po3psAHy aapecy MPUCTPOIO BBOAY YU BUBOLY.

VY TpubaiiToBNX KOMaHIax ApYruil Ta TpeTii 6aittu (B2, B3) MicTATh
16-po3psani agpecu (y KoMaHIax i3 IPSIMOIO ajpecalliero mam’sti) abo 16-
po3psinHi omepaHau (y KOMaHAaX 3aBaHTAKEHHSI PEricTpoBHX map abo
MoKakunka creka). [pyruit Oaiit TpuOalTOBOi KOMaHIM MiCTHTh
MOJOAIINH OalT Yncia, TPETii — CTapIIHid.

V tabmumi A.1 HaBegeHl MHEMOHIYHI ITO3HAYEHHS Ta OMKUC KOMaHI
Mmikponpouecopa 18080. Ilpu 1boMy BHKOPHCTOBYIOTHCSI HACTYITHI YMOBHI
MO3HAYEHHS :

r - pericTp 3araJibHOrO MPU3HAYCHHS;

rp - mapa pericTpiB 3arajJbHOTO NPU3HAYCHHS;

PC - mporpamHuMi NiUYMIBHUK (JIYMIBHUK KOMaH);
SP - mokak4uk cTeka;

M - gapyHka mam’sTi;

B2,B3 - JpyTU# Ta TpeTiii 0ailTh KOMaH/



Tabauusa A.1 - Cucrema komanja Mikponpouecopa 18080

Komanpga

JoB:xxuna
KOMAaH/IH,
0alT

Yucio
TaKTiB

Onuc KoMaHau

O3Haku

1

2

3

4

1 Koma

HOU nepeculanna OaHUux

MOV rl1,r2

1

5

[epecunanas  maHmx i3
perictpa 2 no perictpa rl

MOV M,r
(MOV r,M)

[epecunanas  maHmx i3
perictpa r no maMm’aTi 3a
azpecoro, mo 30epiraersest y
perictpoBii mapi H-L (i3
mam’siTi 1o perictpy r)

XCHG

OOMiH JaHUMH MiX Tapamu
perictpiB H-L i D-E

MVI r,<B2>
(MVI M,<B2>)

(10)

3aHeceHHs OaiiTa MaHUX 10
pericTpy I (10 mam’sTi)

LXI rp
<2paiiTa>

10

3aHeceHHss  gBOX  OaiftiB
nMaHux y mapy pericrpis (B-C,
D-E, H-L, SP). Tperiii 6aiir
KOMaHIW  3aHOCHTBCS B
CTapIMi peTicTp, a ApYruif -
Y MOJIOJIIUIH

LDAX rp

3aBaHTa)XCHHS B HAKOIHYY-
Bad BMICTy 4YapyHKH, sKa
OIOCEPEIKOBAHO aPECYETHCSA
mapoto pericrpis rp (B-C, D-
E)

LDA <appeca>

13

3aBaHTa)XCHHS HAKOMMIYyBada
BMICTOM YapyHKH 3a
BKa3aHOK apecoro. 2-if Oailr
KOMaHIA - MOJOIIHI OaiT
anpecw, 3-i OalT - crapmi

STAXrp

3aHeceHHsI BMICTY HAaKOIUYY-
Baya /10 YapyHKH, SIKa OIOce-
peAKOBaHO aJpeCyeThes
naporo rp

STA, <appeca>

13

3aHeceHHsI BMICTY HAKOINYY-
Baya 10 4YapyHKH 3a BKa3a-
HOIO a/IPECOI0




Iponos:kenns Tadnumi A.1

1 2 3 4 5
3aBaHTaxkeHHs perictpa L
BMICTOM YapyHKH 3a
LHLD <aapeca> 3 16 BKa3aHOO aJIPecoro, a PericTp -
H - wapyskm 3 azmpecoro Ha
OJMHUIIO OibIre
3aHeceHHsI BMICTYy pEricTpiB
SHLD <agpeca> 3 16 H i L no mam’sti (aHanorivao -
komanzai LHLD)
2 Apugpmemuuni komanou
ADD 1 . 4 gll;ﬂaﬂaHHﬂ 3M1czy ,peri;CTpa I; S ope
(ADD M) ) PYHKH mam’ AT ,S,P,
HAaKOIM4yBaya
CkiagaHHs 3MicTy perictpa
ADCr 1 4 (vapyHKH mmam’sITi) i| ZSP,
(ADC M) 7 Hakomu4yBada 3 Oitom mepe- [ C,AC
HECCHHS
SUB r . 4 ]I:D)iﬂl(ilill;/laHHﬂ 3MiCTy, p_ericn?a ZSP.
(SUB M) @) (vapynkn - mam STi)  Bifg CLAC?
3MiCTy HaKOIM4yBaya
BignimMaHHS 3MiCTy pericTpa
SBBr 1 4 r (uapyHku nam’sTi) ta Oita | Z,S,P,
(SBB M) 7 nepenecenHs  Big  smicty | CLAC?
HaKOIHMYyBaya
ADI ,<Gaiit> 2 7 Cxnapganas Gaiira 3i 3smicrom | Z,S,P,C,
HaKONUYyBaya AC
Cknagannas Oaifra 31 3MicToM 7SPC
ACI ,<0aiiT> 2 7 HaKONMYyBada Ta O6iTOM Iepe- ' A’C’ '
HECCHHS
. Bignimanust 6aiira i3 3micty | Z,S,P,
SUL<6aiir> 2 ! HAKOITMYyBa4ya CLAC?
Bignimanns 6aiita KoMaHIH i 7P
SBIL,<6aiiT> 2 7 0iTa TIEpeHECCHHS BiJl 3MiCTy Cll A’C’Z
HAKOIM4YyBaya '
CkiagaHHs 3MICTy mapu pe-
DAD rp 1 10 | mewisrp (B-CD-EH-LSP) |
31 3MICTOM TIapu PpEricTpiB
H-L
INR 1 . 5 E6(i[J11:meHHﬂ 3Mi,CTy pericmz? ZSP.
(INR M) (10) PYHKU I1aM’SITi) Ha OIH AC
HHLIO
DCR r . 5 Elvézzimegﬁﬂ ZMi,CTy pericmz? Z.SP,
(DCR M) (10) PYHKU I1aM’SITi) Ha OIH AC2

HUIIO




I[ponoB:kenHst Tadaumi A.1

1 2 3 4 5
30inbmeHHsT  (3MEHBILICHHS)
INX rp 1 5 3MICTy TapH perictpiB Ip )
(DCX rp) (B-C,D-E,H-L,SP) ma omu-
HHLIO
IleperBopeHHS 3MICTy HaKO- ZSPC
DAA 1 4 ny4yBaya B JIBIKOBO- ' A’C’ '
IECATUYHHA KOI
3 Jloziuni komanou
ANA 1 . 4 Hopo:spﬂzme ‘I mag 3MiC,TOM ZC§OP
(ANA M) @) perictpa r (vapyHKHM TTaM’sITi) =0,
1 HAKONMYyBaJa AC=0
Ilopospsane  BHKIIOUAIOYE 7P
XRAT 1 4 ‘ABO’ Han 3MicToMm perictpa é:b '
(XRA M) 7) r (4apyHKd mam’sTi) 1 Ha- AC:b
KONMYyBaya
Ilopospsaue ‘ABO’ maz 3mic- Z,S,P,
ORAT 1 4 TOI\E geriCTpa r (JapyHKH C=0,
(ORAM) ) maM’sITi) i HAKONMIyBada AC=0
CMP r . 4 HOI()iBHSIHHSI 3MiC"fy _I;er_icrpa (Z.SP,
r (vapynku nam’sTi) i Ha- 3
(CMP M) 7 KommayBaya C,AC)
[opospsimae ‘I’ Ham 3microm Z,S,P,
ANL<6aiiT> 2 7 HaKOIMMUYyBaya i 6aiToM C=0,
AC=0
[opospsiaae BHKJIIOYAIOUE Z,S,P,
XRL<6aiiT> 2 7 ‘ABO’ HaJ 3MICTOM C=0,
HaKONM4IyBada i 6aiToM AC=0
Iopospsinne  ‘ABO’  wam | Z,S,P,
ORI, <6aiiT> 2 7 3MICTOM  HAKOMMYyBada 1 C=0,
OalToM AC=0
CPL<6aiir> 2 7 IopiBusiausE Gaiita 3i 3MiCTOM (Z,S,Pé
i HAaKOIM4yBaya C,AC)
RLC 1 4 Iuxmigamii 3cyB 3MicTy HaKO- ct
(RRC) M4yBaya BIiBO (BIPaBoO)
RAL Iprxcoriammis 3CyB 3MICTy HaKO- .
(RAR) 1 4 ImUdyBada BIIBO  (BIPaBO) C
4yepe3 MepeHeCeHHs
IopospsimHe  iHBepTyBaHHS
CMA ! 4 HAaKOIM4yBaya i
BceranoBnenHst o3Haku mnepe- _
STC ! 4 HECCHHS B OJIMHHUIIIO el
InBepTyBaHHA O3HaKH mHepe-
CcMC 1 4 Hecenns C c=C




[ponos:xkenns: Tadaumi A.1

1 | 2 | 3 4
4 Komanou nepexodis
3aHeceHHsI 3MICTy pericTpiB
PCHL 1 5 H, .L B JIYUJIBHUK IfOMaE{H
(3mict H — B crapmmit Oaiir,
L — B Monozmmif)
JMP,<anpeca> 3 10 Be3yM91iHHH nepexii 1o
BKa3aHii aapeci
JC/(JNC), 3 10 Ilepexin  mpu  HAasBHOCTI
<ajgpeca> (BiACYTHOCTI) IepeHECEHHS
JZI(INZ), 3 10 Ilepexin  mpu  HAasBHOCTI
<aapeca> (BizcyTHOCTI) HynIsI
JP/(IM), 3 10 IMepexia npu mutroci (MiHyci)
<azmpeca>
JPE/(JPO), 3 10 Ilepexin  mpu  mapHOCTI
<aapeca> (HenapHOCTi)
CALL,<aapeca> 3 17 Buxiuk migmporpamu
CCH(CNC), 3 L et (stoyrioerd
<anmpeca> (17) ol
MIePEHECCHHS
CZ/(CNZ), 3 11 BUKIMK MiAnporpaMM  OpH
<ajapeca> 17) HasBHOCTI (BiZICYTHOCTI) HyJst
CP/(CM), 3 11 BUKIMK MiAmporpaMM  OpH
<ajapeca> 17) woci (Minyci)
CPE/(CPO), 3 11 BUKIMK MiAmporpaMM  OpH
<ajapeca> 17) napHOCTi (HemapHocTi)
RET 1 10 IToBepHeHHS 3 T AIpOrpamMu
RC/(RNC) 1 5 H(_)BepHeHHg IIPU HASBHOCTI
(11) (BiICYTHOCTI) EpPEHECCHHSI
RZ/(RNZ) 1 5 H(_)BepHeHHg IIPU HASBHOCTI
(11) (BigcyTHOCTI) Hyns
5 IloBepHenns mpum  IUTIOCI
RP/(RM) ! A | (minyei)
5 IloBepHeHHS mpH MapHOCTI
RPE/(RPO) ! (11) (HemapHOCTI)
IloBropHe  3amymeHHs 3
RST,<nomep> ! 11 azapecu 8 x Homep (0,8,...,56)
5 Komanau BBOXY-BHBOAY TA YNIPABJiHHA
IN,<nopr> 2 10 BBox pmaHux 13 BKa3aHOro
mopTa JI0 HaKOHUIyBaia
OUT,<nopr> 2 10 BuBin pgaHux 13 Hakomwu-
TyBaya JI0 BKA3aHOTO MMOpTa
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Iponos:xenns tabauui A.1

1 2 3 4 5
3aHeceHHS ~ 3MICTy  mapu
PUSH rp 1 11 perictpie rp (B-C,D-EH-L, -
PSW) o creka
BI/maHHﬂ_ JlaHuX 31 CTeKa B (Z.SP,C
POP rp 1 10 mapy pericrpis rp (B-C,D-E, Aé)é
H-L,PSW)
OOMIH MaHuMH MiX BEpXiB-
XTHL 1 18 KOO CTeka Ta  Mapor -
pericrpi H-L
SPHL 1 5 3af_leceHHﬂ_ B MOKA3YHMK CTEKa )
3Micty perictpiB H-L
DI/EI 1 5 3a00pOHHUTH/ TO3BOIUTH TIepe- )
pHBaHHS
NOP 1 4 IopoxHs oneparis -
HLT 1 7 3ymuH -
Hpumitkn:

1. BcTaHOBIIOETHCS MIPU HASBHOCTI 3aliMy A0 CTapIIOro po3psny, B
MPOTUIICKHOMY BHUIIAJKY CKHIAETHCS.
2. BcTaHOBIIOETbCS TPU HAsSBHOCTI 3aiiMy 31 CTapLIMX YOTHPBHOX
PO3psILiB B MOJIOAILI, B MPOTHIIEKHOMY BHIIAJKy CKHIAETHCS.
3. Z BCTaHOBJIIOETHCA, SAKIIO 3MICT pericrpa Ta OalTa JaHHX
JIOPIBHIOE 3MiCTy HAKOMHMYyBaua ;
S,C, sxmo 3MicT perictpa abo OaiiTa gaHuX OUIbIIE 3MICTY
HAKOMMYyBaya;
AC, K10 3MiCT MOJIOAIIMX YOTUPHOX PO3PSIAIB pericTpa i Oaiita
JaHUX OUIbIIE 3MiCTy MOJIOIIIMX YOTUPHOX PO3PSIIB HAKONIYBAYa;
P, sxkmo GalT pi3HMIN MK 3MICTOM HaKONMHYyBaja Ta 3MICTOM
pericTpa abo OaiiTa qaHUX MICTUTH TAPHE YUCIIO OMUHUIE;
4.CraH O3HaKd AOPIBHIOE 3HAYEHHIO BHCYHYTOrO 3 HAaKOIMWYyBada
JBIIKOBOTO PO3PSILY.
5.B 3HaMeHHUKY npoOy BKa3aHO KUIbKICTh TaKTiB NMPH BUKOHAHHI
YMOB, B YHCEJIbHUKY — IPY HEBUKOHAHHI.
6.3a xomanmor0 POP PSW 03Hak# yCTaHOBIIOKOTHECS BiIIIOBITHO JIO
3HAUEHHS PO3PSIiB CIIOBa, K€ 3aHECEHE /10 CTeKa, MPH 1HIIMX 3HAYEHHSIX
P O3HAKH HE 3MiHIOIOTHCS.
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Jdonatok b
CnoBHHMK TepMiHiB
Anzopumm - ynopsakoBaHUW HaOip Al g pimeHHsS 3anad, abo
TUTaH PillleHHsI KOHKPETHOT 3a1adi.

Apupmemuro-noziunuii _npucmpin  (AJIII) - OCHOBHUHN MpPHCTPii
MiKponpolecopa Uil BUKOHaHHA apu(METHIHUX 1 JIOTTYHHX OIepaLii.

Acembnep - mporpama UIsl TIEPETBOPEHHS TEKCTYy MPUKIAIHOI
MporpaMu, IO MICTHTh MaTeMaTW4Hi 3a0e3medeHHs komana EOM i
OlepaHiB, y MaIlIMHHI KOIH.

Bexmop nepepusans - 3-po3psimHUIA OBIMKOBHH KOH, SAKUN
BUKOPDHCTOBYETBCS ~ LEHTPAJIBHUM  MPOIEcOpoM i  (HOpMyBaHHS
MOYAaTKOBOI ~ aApecH OnxHiel 3 BOCBMH  MOXJIMBHX  HiZmporpam
00CITyroBYBaHHS 3alIUTy Ha TEpEPUBAHHA.

Bubipka - MalMHHUN LHKI, TPOTATOM SIKOTO BUKOHYETBCS
3BepTaHHs 70 MaM'sITi Ta mepeaada B Mikpormporecop 6aiita, 30epexeHoro
B YapyHIIi mam'sTi.

Inmepdgeiic - cykynHiCTb TEXHIYHUX 3aC00IB 1 MpaBHII AT B3aEMOMIT
MPUCTPOIB OOUMCITIOBAIEHOT TEXHIKH.

Koo onepauii - xom0iHalisi IBIHKOBUX 3HAKiB, SIKa CIIPHUMMAETHCS
MIKpONpOLIECOPOM TpH BUKOHAHHI BH3HA4YEHOI omepamii. 3a3Buyaii
KOMaHJla CKIIaAa€eThesl abo 3 Komy omepailii, abo 3 Koy orepauii moc aaHi,
a0o 3 Koy omepalii IIoc aapeca JaHUX.

Jiuunbnuk Komano - perictp, MO MICTUTh aJpecy YeproBoi
YaCTUHHM KOMaH[H, IO MijIsrae BUKOHAHHIO.

Macicmpans - CyKymHICTh IIWH, IO CIyXaTb Uil OOMIiHY
iH(OopMaIi€lo Mk KOMIIOHEHTAaMH CHCTEMH.
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Mawunnuit _makm - 4YacoBUHl 1HTEepBaJ, MPOTATOM SKOTO
MIKpONPOLIECOP BUKOHYE EIEMEHTApHY [if0.

Mawunnuit  _yukn - YacoBUUM  iHTEpBaj, NPOTITOM  SKOTO
MIiKponpoLecop 3IifiCHIOE OmHe 3BepTaHHs A0 mnam'ati abo TopTy
BBOJIY/BUBOLY.

Mikponpouecop — TPOTPAMHO-KEPYEMHH  TPUCTpil,  AKUH
Npu3HaueHUH il oO0poOKM iHQopmalii Ta BHKOHAHMK Ha OnHi abo
JEeKITBKOX IHTErpallbHUX CXeMax.

Monimop — ynpapisiioya nporpama, abo IpUCTpii g Bi3yamizamii
iHpopMarii.

Mynsmuniexkcha _nepedaua - cucteMa repeaadi iHpopMmamii Bif
JEKITBKOX MPUCTPOIB MO OAHOMY KaHAIY.

Onepand - naHi, HaJl SKUMU BUKOHYETHCS MaTeMaTHYHA YH JIOT1YHA
orieparisi.

Onepamuenuii _ 3anam'amosywuusi _npucmpin __ (03I) -
3anam'stoByrounii mpuctpiii EOM, mo 3abe3nedye MOXINBICTh LIBHIKOT
3MiHM 30epexeHoi iHpopMamil Ta CIyKUThb Ui 30epeKeHHS pe3yNbTaTiB
MPOMDKHHUX OOYHMCIIEHb, a TAaKOX MPOrpam, siIki BUKOHYIOTBCSI B TIOTOYHHI
qac.

Tlokasicuuk cmeka - pericTp, sIKHi Kepye 3BEpHEHHSIMH 10 CTEKa.

Ilopm - QyHKUIOHANBHUM TpPUCTpill U1 opradizauii BBOmy abo
BHBOJY JaHUX 13 30BHIIIHIX MPUCTPOIB (Y 30BHILIHI MPUCTPOI).

Hocminnuii 3anam’amogywuun _npucmpin (I13I1) - 3anam'sTo-
BYIOUHH NPUCTPii 3 HE3MIHHUM YMiCTOM.

Ilpanopeus - Tpurep, moO MOXE BCTAHOBIIOBATHCS UM CKHIATHCS B
3aJIeKHOCTI BiJl pe3ynbTaTa BAKOHAHHS OIeparii.

Ipamuii docmyn 0o naw'ami_(IIJ[I1) - crioci® AOCTYITY, TPU SKOMY
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3IMIACHIOETBCS. B3a€EMHUH OOMIH JaHMMH MK 30BHIIIHIMH MPUCTPOSMH 1
0e3 yyacTi Mikpompolecopa.

Pezicmp — enekTpoHH By30I], IPU3HAYECHUH A7 30epiraHHs OIXHOTO
cioBa iH(opMmarii.

Cno6o - CyKyINHICTb IBIHKOBUX PO3PAAIB, SIKa CIPHUUMAETHCSA MPU
00poOI1Ii K €TUHE TILIE.

Cmek - obnacTe maM'siTi, siIkKa aJPECYETHCS 3a JAOTOMOTOIO PericTpa
- TOKa)XKYWKa cTeKa. 3BEpTaHHS A0 CTeKAa BUKOHYETHCS 3a MPUHIIMIIOM
"ocTaHHiH, 1110 HAAIWIIOB, OOCITYTOBYEThCS TEpIINM .

Tpucmadinohuii euxio - Buxin i3 Tppoma craHamu: 0, 1 1 craHom
BHCOKOT'O IMITEIaHCY.

IHluna - CyKynmHICTH eNEKTPUYHUX JIiHIM, 3TpymoBaHUX 3a
(YHKI[IOHAJIEHOIO O3HAKOIO Ta MPU3HAYCHUX AN mepenadi iHdopmanii Mix
KOMITOHEHTAaMH CUCTEMH.

Hlunnuii _gpopmysay - nonmatkoBa MIKpocxema, MiAKIIOUYEHA 0
LIMHU JaHKX, O10 BUKOHYE (QYHKUIT MiZCHIII0OBa4Ya TOTY>KHOCTI.

Emynamop - CykynHICTb amapaTHHX 1 MpOrpaMHUX 3aco0iB, IO
imiTyroTs poboty EOM.
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