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Tapxxuma >xkapaéHuga HadakaT dYeT
TWIMHA OwWiuira, Oajlkd OHa THIMMH3
MEBEPJIAPK Ba COFJIOM aKJra TasHUII,
HadakaT aHWK, OamKu TYFpU XaMmlla paBOH
VKwiaaurad (OUIUTWIAJAUTaH) TapKUma
spaTUINTa WHTWINII Kepak ned yilmaliMas.
3epo, TapKMMa — HWYKH XHC, IIaXCHM
xaétuil  Taxkpuba, MaTH 3aMUpHUAAru
MabHOHM aHIJIAll Ba IOy Kabw Kymiad
ME30HJIApHU Y3 HuuMra Kampad OJIyBUH

HOKOAMUA UILAMP.

Iloxkup doaumoB
XapOoui TapKUMOH

CY3B60LUU

Typnu mabnymMoTnapHu nuiFmLw, ynapra uwnos 6epuil, axbopoTnapHu
y3atuw, xucobrnap umnkapuw Ba 6enrunap dvnaH mMaHunynauus kunuwra
ova Ba Wy kabu Oowka kobunuatnapra ara 6ynub, GaxapaguraH wwm
AactypnaHaguraH Kyn gyHKUMOHan 3SMNeKTPOH YCKyHa KomnbroTep Aeb
aTanagw (MHrn. computer — xncobnoBYKn yCcKyHa).

ByryHrv kyHaa KoMnblTEPNapHUHT Kyinaarm KKMTa acocum Typu:
- VKKUIIMK COHNW KoAanap KypuvHUWMaarn mabrymoTnapra WLIMoB
GepyBUM pakaMmnu KOMMNbOTepPap;

- xucobrnab uukapunaérraH KaTTanukrap adanorm caHanaguras,
y3nyKkcu3 ysrapnb TypyBuM (PU3MK (SMNEKTP KyynaHuil, BakT Ba LWy Kabw)
KaTTanuknapra nwnos 6epyByM aHanor KoMnbrTEpnap MaBxya.

MoOOMUKM 3aMOHaBUIA KOMMNbIOTEPAPHUHT aKCapuUAaTU pakamsiv 3KaH,
MaTH OaBOMWOA KOMMbIOTEPMAPHUHT arHKM WYy CUHMUHU KYypnb 4nkno,
‘kKoMnbloTEP” aTamacuHn “pakamMnu KoMnbloTep” MabHOCUAA TankuH 3TMO
topamus.

KomnbloTeprniap HermsmMHuW, acocaH, 3feKTPOH Ba 3feKTPOMEXaHUK
KypurniMa Ba 3fieMeHTnap KynnaHwnraH Tapsga spatunrad annapartnap
(vHrn.  HardWare) Ttawkun atagu. OnguHgaH kvputunrad  6ynub,
apuMeTrK, MaHTUKUM Ba LWy Kabu 6owka onepaumsanapHUHr aHuK
fSenrunaHran naumnnurugad nbopat myansaH gactypnap (wHrn. SoftWare —
AacTypun TabMUHOT) Baxkapunuwn — KomnbeloTep baxxapaguraH acocun vl
TaMOWWUNKM caHanaguw.

KomnbloTepra ona xap kangav gactyp anoxuaa KoManganap ketma-
KeTnurngan néopartamp.

KomaHpa aca, y3 HaBbaTuga, komnbroTep Gaxapuwim kepak 6ynraH
onepaunsa TaBcucm 6ynub, ogaTaa, y3 koam (waptnu 6enrucn), nactnadbkm
MabrayMmoTriapu (AbHU, onepangnapu) Ba NnpoBaps HaTwkara ara.
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Mwucon yyyH, “NKKMTa COHHM KyLIULL™ KOMaHZacuga KyLwunyByYunapHUHr
MKkanacu onepaHgnap Oynca, nupoBaph HaTwxa — coHnap WMUFUHOUCK
oynagn. “Cton” komaHgacuga aca onepaHgnap 6ynmangu, pactyp
MLLMHWHI TYXTaln — HaTWXa caHanagu.

KomaHga HaTuXach, yLiby KoMaHaa YYYH KOMMblOTEP
KOHCTPYKUUACUHUHI  3aMupura OfMHraH aHuk OGenrunadraH kowganap
Oynunya waknnaHagw.

MyaissH KoMMblOTEP TOMOHMAAH OaxapunaguraH Komanganap
MaXXmMy#, yLiby KOMNbIOTEP KOMaHAanapuHUHI Tuanmun 0eb atanagu.

KomnbloTeprnap WMWWHUHT Te3Nurn xyga tokopu 6ynmb, dmup coHmsaaa
MUNNMOHNA0, 103 MUNNMoHNab onepauusnapiad Tawkun Tonagu.

Laxcuin KomMmnbtoTepnap (LUK) SHMN axbopoT-kKomMnboTEP
TexHonornanapura ytuw yyyH, 9XMnapHuHr xap kangan bowka TypuaaH
xam Kynpok omun 6ynaan. byHaan komnbtoTepriapra kynngarnnap xocaup:

donganaHyBum YYyH kynam ©OynraH uWHGOpMaUMOH, OacTypuin Ba
TEXHWK MHTepdeiic’ MaBxXyanuri;

NHOPMALUMOH XapaéHnapHuHr donganaHyByin OunaH KoOMMblOTEP
ypTacmga Kkapop TonaguraH guanor pexummuaa 6axapunuium;

MabAyMOTNApPHUHI AXAWT Xonra kenraH ©6asacu acocuga amanra
owaguraH ©Oapya xapaéHnap OowwungaH oxupurada nHGOOPMALMOH
XuxatgaH kynnab-kyssatnab Gopunumium;

“KOFO3CM3 TEXHONMOMMA HUHI MaBXyauru.

KomnbioTep apxutektypacu TyllyHYacu OCTUAA KOMMbOTEPHUHT
MaHTUKaH TalKun TonraH KJACMW, TY3UNMWLIM Ba pecypcriapn, SbHU
MabryMmoTriapra nwnos bepul XapaéHun y4yyH MyansH BakTra axpatnb
OepunaguraH xucobnaw  TM3Mmura MaHcyb BocuTanap - Maxmyu
TyLWwyHMNagu.

Akcapuat OXMnap Ty3unuwunHUHT acocura 1945 nun [kKOoH poH
HenmaH TOMOHMAAH TabpudriaHraH Tamonunnap OfIMHraH, XXymnanaH:

1. Jactypuin 6olikapys Tamonunu (gactyp KomaHganap TynnamugaH
Tawkun TonraH 6ynub, ynap npoueccop TOMOHMAAH aBTOMATMK paBuLaa
MYansiH U34NMNNuKL4a KeTMa-keT baxxapunaan).

2. XOTUpaHUHT BMp XMHCK (Yxwal) Bynuw TamMonunm (AbHU: facTyp
Ba MabllyMOTNnap anHuM butrta xoTvpaga caknaHaau; mabnymoTtnap bunax
kaHOanW Xxapakatnap 6axapunca, komaHganapra HucbaTaH xam Xyaau
LWyHOAN Xapakatnap 6axapuw MyMKUH).

3. MaH3unnunuk Tamonmnu (acocuim xoTuvpa Kypurmacu Ty3unuil
XuxatngaH pakamnaHraH XxoTvpa ysnapuaaH Tawkun Tonaau).

byHoan Tamonunnap acocuga spatunraH OXMnap d¢oH HenmaH
apxutekTypacu geb HomnaHaguraH Mykamman (Knaccuk) apxuTtekTtypara
ara.

! Murepdeiic (unrn. interface), XucoGnam TH3MMHIATH KypHIManap ypracuma (MHUCON ydyH, ax6opoT
KUPUTHII KypHJIMacu OWJaH XOTHpaja cakjaml KypujiMacu ypTacuua) axOopoT aMallMHyBH YUyH MYJDKaJJIaHT'aH,
OWp XWJI CUTHAJ Ba amlapaTiapra 3ra ajJoka TH3UMH.
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LK apxuTekTypacu KOMMNbIOTEPHUHI acoCUW MaHTUKUA y3ennapw,
Xymnagan Mall, acocumn xoTmpa Kypunmacwu, Tawky XxoTupa Kypunmacu sa
TalWKN  KypunManapHUHr  uvwnaw  taMmouunu, Yysapo UuHopMaumoH
anokanapu Ba ynaHvwmHn benrnnangw.

Mpoueccop apxutekTypacuHu 6enrmnab 6epyBynM acoCuUn 3MEKTPOH
KOMNoHeHTNap (Tapkubun kKucmnap) KOMMbIOTEPHWHT acocun nnatacuia
Xonnawagu. Ywby nnarta, ogataa, TM3MM nnartacu geb atanagu (MHrn.
MotherBoard — 6upnawTupysumn nnata). Kywummya kypunmanapra MaHcyo
KOHTpOnfep Ba agantepnap (MocnawTupyByn Kypunmanap) €ku XycycaH
KylWMMYya KypunManapHUHT y3M 9ca KeHramTupuw nnatanapu  (MHM.
DaughterBoard — TapmoknaHraH nnata) kKypuHuwmaa 6Gaxapunagn Ba
lUMHAra KeHramTvpuw axpaTkudnapu BocuTacmga ynaHagu. Ywby
axpaTknunapHuHr 6owlkadya HOMU KeHranTupuw crotanapu (uHri. slot —
TUPKWLL, opanuk) ned atanagu.

. BYNUM

1. MukponpoueccopnapHUHI Typnapm
2. MMKpONPOLIECCOPHUHT TY3UNULLK
3. LWaxcui koMmnbloTepaarv 6noknap 6axapaguraH vwinap U3YnNIUru

1. MUKPOTPOLIECCOPJIAPHUHIT TYPNNIAPU

KoMnbloTepHUHT (hyHKLMOHAN XuUXaTaaH Ty3unuLm

KomnbloTep apXuTeKTypacH, ogaTaa, apxuTekTypa
XyCyCUATNApUHUHI bonganaHyByYn y4yH KaTTa axamuaTtra ara 6ynagurax
Maxmyn ©OwunaH 6GenrmnaHagu. byHaa, acocuint 3bTMOOP MalUMHAHWHT
Ty3unuwm  Ba  (PyHKUMOHAN UMKOHMATNApura kapatunagu. Yoy
MMKOHUATNAP acocurM Ba Kywmm4ya yHKUMOHAN WMMKOHUATNapra dapk
Knnagw.

Acocun cdyHkumanap 3XM BasudacuHn 6enrmnab G6epagn. YHWHr
Basnganapn xymnacura axbopotra uwnos 6Gepuil, caknaw Ba TallKu
obbekTnap 6unaH axbopoT anmallnHULL Kupaau.

Kywuvmuya dyHKumManap aca acocun QyHKUMAnap camapacuHm
owmpagn, 9bHN MaLlnHa UWWHUHE YHYMITU PEXUMU, FOKOPU ULLIOHYINIIUTN,
dorpganaHysum bunaH malvHa yptacuga guanor Kkapop Tonuwu Ba Ly
kabunapHn TabMuHnNanan. IOXMHWHT caHab yTunraH yHKuMsnapu
MallMHa KOMMOHEHTNapW, XymnagaH annapaTt BocuTanapu Ba gacTypui
BOCUTanap épgamMmuga amarnra owaau.

KOMNbLIOTEPHUHI TY3UNULIM — KOMMBKOTEP KOMMOHEHTNAaPUHUHT
Tapkmbu, ynap opacuga 6GaxapunaguraH xapakatnap TaptMbu Ba
TamoununnapuHmn 6enrmnad 6epyBun MyansiH mogenaup.

laxcun KomMnblOTEP — XaMMaHWUHI MMKOHM Ba donganaHuw
Kynannurn 6ynmya ymymmin tanabnapHu KaHoaTnaHTUPYBYM CTON yCTura
ypHaTunaguraH €ku kynga onub topunagurad 3XM.

LUK adpsannumknapu xxymnacura Kyumgarnnap Kmpagu:
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SIKKa Xapuaop UMKOHU goupacugarv MybTagusli Hapxu;

aTpob-MyxuT WapouTnapura HUCbataH maxcyc Tanabnap KynunmaraH
Tap3ga MyxTop uiinawu,

apXUTEKTypaHuHr daH, TabnuMmoT, BollKapyB Ba Maulwvn TypMYyLU
coxanapuga Typnuya KynnaHunuiira mocratila onaguraH ysrapyByaHnuru,

doraanaHyBYMHUHI Maxcyc npodbeccnoHan Tanépraprivkcua uwinam
ONMULLINHN TabMWHIIOBYM KyNnan onepauuoH TU3MM Ba Ly Kabu gactypun
TabMWHOTMAPHUHT MaBXyanuru;

NLLVHWHT yTa UWOHYMANMA (5 MUHI coaThaH OpTUK Ulnaium).

LLUKHMHr acocumn 6noknapu Ba ynapHuUHr Basudanapu.
LLlaxcui KOMNbIOTEPHUHT TY3UNULLN

LWKHMHr acocuin Gnoknapyu Ba yrapHWHT  BasudanapuHu  Kypmb
ynKaMus>.

Mukponpoueccop (MI1). by, WKgarm wmapkasumin 6nok 6ynm6,
MaluMHaHMHr 6apya G6noknapu 6axapaguraH vwnapHu 6owkapuw xamaa
axbopoT OunaH apudMeTuK Ba MaHTUKUK onepaumanap Oaxapul yyyH
MyIKannaHraH.

MwukponpoLieccop Tapkubura kypmgarmnap kmpagu:

bowkapys kypunmacu (bK) — onguH 6axapwunraH onepaumsnapHuHI
HaTwkanapu Ba anHu pypcaTtga baxapunaétraH onepaumagaH kenub
JYnkaguraH myamsiH 6oLlKkapyB curHannapuHm (bowkapys MMNybCnapuHn)
LaKnIaHTMpmnb, mawurHaHnHr Gapya Onoknapura 3apypun ypcatnapaa
y3aTnb 6opaau; baxxapunaétraH onepauusiga ponganaHnnagurad xotmpa
YANAPUHUHT MaH3WANapuHn WaknnaHtTupmno, ynapHn OXMHUHT Teruwnm
Onoknapura ysatagu; Maskyp OolwkapyB KypusiMacu WUMMynbClapHUHL
acoCum N3YUNIUTMHN TakTIM UMNYbCrap reHepaTopuaaH onagu;

apudmeTmk-maHTkmn kypunma (AMK) — connu Ba 6enrunu axbopot
ounaH 6axapunagurad 6apya apndMeTUK Ba MaHTUKUIA onepauusnapHu
amanra owuvpuw y4vyH mymkannadran (LWKHuHr anpum mogennapuga
ornepauuanap WKpocuHu kagannawTtvpuw  yd4yH  AMKra  kywmmya
MaTemaTuK ConpoLeccop ynaHagw);

MuKponpoueccop xotupacu (MIX) — mMawuHa uwuHUHT BeBocuTa
TakTnapuga OGaxapunaétraH xucob  wvwnapuga — KynnaHvnagurad
axbopoTHM Kucka myagaatra €3mb onuwl Ba akc 3TTUpuw (y3aTuil) y4yH
xuamart kunagun. Herakm, acocun xotmpa kypunmacu (AXK) goum xam Tes
MLINOBYM MUKPOMPOLIECCOp camapanu uvwnawm yyvyyH 3apyp Oynagurad
axbopoT €3uL, KMaupuw Ba xucobnad uukapuw Te3nUrMHM TabMUHMan
onmManau;

pernctpnap — ysyHnuru typnvda 0yna onaguraH Tes ULWoB4nM xotmpa
yanapu (ctaHgapT y3yHnurn 1 GanT ra TeHr Ba MW Te3nurm aH4va nact

2 MBox: Pucoma maBommma Oyrynru kyHaa keHr tapkairaH IBM PC pycymim Ba myHra yxiari
KOMIBIOTEPIapHUHT TY3HWIUIIA MUCOJ TapuKacuaa Kypuo Gopumamm.
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oynraH AXK yanapugaH dapk kumnaaw);

MUKPOMPOLECCOPHUHI  uHTepenc Tmanmmm —  LWKHUHr  Bowwka
Kypunmanapu 6unaH ynaHu®, anoka OOfnawHW TabMuUHNangu; y3 udura
MIMHUHT nYKM MHTepdencn Ba XoTupada caknoBun bydep pernctpnapHu
xamaa Knputu-ymkapuw noptrapu (K4l) Ba Tnaum wmHacuHm 6owkapuiu
CXemMacuHN My>accam aTagu.

nHTepdgenc (MHrn. interface) — komnbloTEPAA MaBXyq KypunmanapHu
y3apo ynab, ynap yptacuga anoka 6ofnawl Ba YHYMNU XaMKOPJIUIMHMK
TabMUWHMAL Y4YH MYJSDKannaHraH Bocutanap Maxmym.

Knputuw-dmkapuw  nopt  (MHrm. /O —  Input/Output port) -
mukponpoueccopra LWKHMHF Golwka KypunMacuHu Oofnawl MMKOHUHM
OepyBun ynawl annapaTu.

Mukponpoueccop, 6olKkada HoMn — Mapkasuin npoueccop (Mall).

Mapkasunn npoueccop (CPU, wunHrn. Central Processing Unit) —
KOMMbIOTEPHUHI JacTyp TOMOHuAaH GepunraH apudmMeTVk Ba MaHTUKUN
onepauusnapHn 6axapaguraH acocui U KOMMIOHEHTU Bynnb, xncobnaw
XapaéHuvHn OolKkapaan Ba KoMnbkoTepga Masxyd ©Oapya Kypunmanap
NLWMHWM MyBOMKNaLWTUpaaun.

Akcapuat xonnapaa Masll y3 nuura:

apnPMeTUK-MaHTUKUIA KypunmMaHu,

MabriymMoTnap LwuHanapy Ba MaHaunnap LwuHanapuHu,;

perncTpnapHu;

KOMaHganap xucobnarmymHu;

KA — KNYMK XaXXMNK (BUpTyan) xoTupara xyna 1es (8 gaH 512 Kéant
ra Kkagap) caknawl KypurnMacuHu;

HyKTacu Yys3rapyByaH COHMAPHUHI MaTeMaTuK COMpOLLECCOPUHM
My)Xaccam atagum.

Bouma xpcofnan
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3amMoHaBMn  npoueccopnap  MuKponpoueccopriap  KypuHuwuga
TanépnaHagu. XncmonaH MUKpOnpoLeccop NHTerpan cxema
KypuUHUWMngaH nbopat, AbHM Y YMyMUIA MangoHn aturin 6up Heva kBagpar
MUNAMMETP KenaguraH TyFpu Oypyak Laknra ara Kpuctann xonartgaru
KPEMHUNHWUHT HONKa NiacTUHKacK KypuHuwnga tanépnarrad 6ynmb, yctura
NPOLECCOPHUHI Bapya wuwnapuvHn OBaxapaguraH cxemarnap (konunnap)
XonnawTtmpunrad. Ywby kpuctann-nriactuHka, ofgataa, nnacrmacca €ku
conongaH TanépnaHraH sicCuM Koprycra »KonnaHnmo, KOMNbOTEPHUHI TU3UM
nnatacura ynaw MMKOHW Oynuwim yyyH MeTann Tunyanapura ara Tunna
cumnap 6unaH ynaHagw.

Xucobnaw  TM3aumMmga — napannen  vwnanguraH  oup  Hedta
npoueccopnap 6ynuwn mMymkuH. byHaan Tuammnap — Kyn npoueccopnu
TManmnap geb aranagu.

OHr 6mpuHun MI1-4004 pycymnn mukponpoueccop 1971 munga Intel
dupmacn (AKLL) TomMoHmpgaH wwnab uumkapunraH. byryHrn KyHga
MUKponpoueccopnapHuHr 6up Heya t3nab Typu TanépnaHagu, Gupok
ynap opacmga Intel Ba AMD dwumpmanapy TOMOHMAAH uMwnab
YmMKapunaeTraH MUKponpoueccopnap 3Hr Kyn TapKanraHu
MUKponpoueccopnap 4ed abTupod aTunmokaa.

2. MUKPOMPOLIECCOPHUHT TY3UNULLN
BolkapyB Kypunmacu

Bowkapys Kypunmacu yHkumoHan xuxataad LWKHWHE aHr mypakkab
Kypunmacu caHanagu. Yuwly Kypurima WYpUKNapHUHE KOOMW  LUMHACK
(WKL) BocuTacupa MmawwvHaHuHr Gapuya Gnoknapura et GopaguraH
BollKapyB CUrHannapuHy WaknnaHTupagu.

KomaHnganap pernctpu — xotupaga caknangura permctp 6ynmb, yHaa
KOMaHga Kogu, SbHU BaxapunaéTraH onepaumsa Koau xamaa onepauusia
MWITUPOK  STaéTraH  OnepaHgNapHUHr  MaH3unnapu  caknaHagw.
Komanganap pernctpy MIIHUHT wuHTepdenc kucmuaa, KomadHganap
perncTprapuv y4yH myrkannaHrad 6nok namaa xxomnawuraH.

Onepauusnap Agewwudpartopnapun — MaHTMKMA  6nok  6ynuo,
KOMaHganap pernctpygaH kenaé€traH onepauus kogura (OK) myBodomk
y3anga maexyg Kynnab yukuw nynnapvaaH upuHu TaHnanaw.

MwukpogacTtypnapHu xoTupaga govmo caknoBum kypunma (XOCK) —
LK 6noknapuga axbopoTtra mwinos Gepul onepauunsinapu baxapunuiim
yYyH 3apyp 6ynaguraH OoLwiKapyB4YM cCuUrHanmnapHu (UmnynbcrnapHu) ys
yanapuga caknanguraH kKypunma caHanagu. [ewwndpatop TOMOHWAAH
onepaumsa kogura MyBOo(UK TaHMaHraH onepauus nmnynscu GoLlukapyB4m
CUrHanMNapHUHI 3apypun n3dunnnurnim mmkpogactypnapHun XACK nungaH
conuuwTnpmb Ynkapagu.

MaHaun waknnaHtupyesun ysen (MIMHUHT MHTepdenc kKucmu mnumnaa
XonnawraH) — komanganap pernctpu sa MINX peructpnapvgaH kenaétran
pekBmantnap 6Oynnda xoTtupa (Pernctp) YACUHUHE TYNUK MaH3UIUHU



xncobnab ynkapaguraH Kypunmva.

MabnyMOTNapHUHI  KOAMW LUMHACKW, MaH3unnap Ba Wypuknap -—
MUKpOMNpoLeccopaarn MYKU LUMHAHUMHT Gup KMcMu caHanagun. Akcapust
xonnapga bBK kywvparm acocun  amannapHuHr - Gaxkapunuwm - yvyH
MyrKannaHraH 60LwKapyB cMrHannapuHun WaknnaHTupagu:

MIMX KkoMaHOAaCUHUMHI MaH3unugarn xucobnarnd-pernctp uumga
AacTypHUHr HasbaTgarm KoMaHZacu cakfnaHaétraH xoTupara TesKop
caknaw kypunmacu (XTCK) yaCUMHUHT MaH3UMHN TaHnab onuu;

XTCK ysicm nunpgaH Hasbatgarm KOMaHO4aHWHE KOAWHM TaHnab onui
xamga CconuwTMpmub uYukapunraH KOMaHAaHW KOMaHganap perucrpura
kabyn kunmd onuu;

onepaums Koasapu Ba TaHMaHraH KoMaHga anomMaTtnapuHUHE
LWNAOPUHN OYMLL;

XTCKHUHr wndopy oumnraH onepaumst Kkogura MyBOMUK KenyB4um
yanapy  uvuamgaH — GowkapyBYM  CUTHaANNapHUHE  (MMMYNbCAAPHUHT)
MawunHaga maBxya Oapya 6noknapga Mabnym onepaums MKPOCUHWUHT
TapTnbuHm xamga 6owkapyByM curHannapHuHr ywby 6noknapra kauTta
bopunuw  TaptTmbuHm  Genrmnad  GepyBuM  MUKpOOACTypriapHu
CONMMLLITUPUG YnKapuLL;

komanganap peructpu Ba MIIX peructpnapu uuumpad xmucobnapoa
MWITUPOK 3Ta€TraH onepaHanap (CoHnap) MaH3UNNMapUHUHE  anoxmuaa
TapkMbum KUCMMNapuHM CONULUTUPUO YMKapull Xxamaa onepaHanapHUHL
TYNUK MaH3UNNapUHN LWaKNNaHTUPULL;

onepaHanapHu (WaknnaHraH maHsunnap oynuda) Tannaw Ba ywoby
onepaHanapra uwnos bepuira ong Mabilym onepauusHn daxapuiy,;

amarra owmpunraH onepauunsa HaTmxkanapvHm xotmpara caknaty;

AacTypHUMHr  HasbatgarMm KomMaHgacura Taannyknm  MaH3UmHK
LIAKNIaHTUPULL.

ApndmMeTUK-MaHTUKUN Kypunma

ApUOMETUK-MAHTUKUIA  KypunMa axBopoTHM  y3rapTupuwra oua
apudMeTMK Ba MaHTUKNIA onepauunsinapHn daxapuiw ydyH MyrpkannaHraH
Kypurima caHanagu.

dyHkumoHan xuxataaH AMK, ogataa, vkkuTa perucTp, cymmaTop Ba
bowkapyB cxemacmgaH (Maxannuin 6owkapysB KypunMacuaaH) TallKun
TOnraH.

4—»‘ 1- perxcip: 1- COH Ba HaTH>Ka

BOLIKAPYE
ETHC C -~
‘2 PErHcIp: 2- COH Ba HaTi>Ka R

\ Cymmarop

MarnymoTnap HEHD Aypunaprunr

KOAILI MHHACH AMKHHHT (pYHKIHOHAT YHZMACH FOLIH M1 HACH
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CymmaTtop — KuMpuLW KUCMUra KenaétraH MKKUIWK COHMM KoanapHU
KyLUML amManuHu BaxapyBuu xucobnaw cxemacu Oynunb, mMaluvHaHuHT
MKKUNaHraH cysura ong paspagnivk gapaxacura ara.

Y3yHnurn Typnuda OynraH Te3 UWIoBYM XOTupa peructprapu: 1-
pernctp (Pr1) ukkunanraH cys, 2- peructp (Pr2) aca 6utta cysra oug
paspaanuk gapaxacura ara.

Onepauusa baxapunaétrad nantga Pr1 nuanga onepaumaga vuwTUPOK
aTaétraH GUpUHYM COH, onepauns SKyHura eTrad — HaTuxa Xxounawagu,
Pr2 vumga aca onepauusiga UWITUPOK 3TAETraH MKKMHYM COH >Xonnawumo,
onepaums sikyHura etrad, YHWHr mymgarn axbopoTt ysrapmawn konagu. 1-
pernctp axbopoTHU MabIYMOTMAPHUHI KOOAMW LWUMHAcugaH onuwuM Ba
XyOAN WY LUMHACcK opKanu y3aTULIN MYMKUH.

BolwkapyB cxemacu WypUKIapHUHI KOASM LMHacu opkanu 6olukapys
KypunmacugaH 6owkapyB curHannapuHu kabyn kmnud, peructpnap Ba
AMK cymmatopy UWKWHKM OOLIKapuW YYyH MyrpKannaHraH curHannapra
annaHTmpagu.

AMK apudpmeTuk (+, —, *, :) onepauunsnapHm akaT CyHrr1 paspsggaH
CYHI Kang aTunraH Beprynnn WKKUAnK axbopotra, sbHM akaT OyTyH
MKKUIUK COHNapra HucbaTaH baxkapaaw.

V3rapyeBuyaH Beprynnu MKKUMWK COHMap Xamaa WKKUIMK-KoanalraH
YHIIM COHNapra HucbaTaH onepauusanap WKpocu mMmateMaTuk ConpoLeccop
€KN Maxcyc Ty3unraH gactypnap xanb atunraH Tap3ga baxapunagn.

MukponpoLecCOpHUHI XOTUpPa Kypunmacu

Mukponpoueccop xotupacu (MIMX) — knymnk xaxxmra ara xotupa oyrnca
xaM-Ku, y XxagaaH tawkapu tTes uwnangm (byHga, MIMXra mypoxaat kunu
BaKTW, AbHW YOy XoTupagaH axbopoTHM Kuaupub Tonuw, E€3uLll EKKU
conuuwTtupmb 4mkapuw ydyH capdnaHaguraH BakT HaHOcoHusinapga
yrnyaHagn).

Maskyp xoTupa Kypurnmacu axbopoTHM Kucka MypgaT dasBomuaa
caknaw, é3mb onuw Ba MaluMHaHUHI xucobnapga WWTUPOK 3TaéTtraH
TakTnapura 6eBocuta y3aTuwl ydyH MyrmkannaHraH. MIMX mawwmHaHuHr
IOKOPU Te3nuk4a WWNawuHM TabMUHNAW YYYH KynnaHuvnagu, Heraku
acocum xoTvmpa KypunmMacu Tes uwanguraH MUKpornpoLECCOPHUHT YHYMITU
nMwnawun ydvyH 3apyp OynaguraH axbopoT é3uw, Kkuaumpud Tonuw Ba
conuuTUpMG YnkKapuLl TE3NUIMHN JOMM XaM TabMUHIan onManau.

Mukponpoueccop XxoTupacu paspagnuk gapaxacu 6butta mawumHa
cy3aumgaH kam OyrnmaraH Te3 WLWIIOBYM perucTprapgaH TalKurl TOorra.
PernctpnapHuHr COHM Ba paspaanuk Aapaxacwu Typnu
MUKporpoueccopnapaa xap-xun éynagu.

MwukponpoLeccop perucTpriapy yMyMmMakcagnm permctpriap Ba Maxcyc
pernctpnapra dapk Kkunaguw.

Maxcyc permctpnap Typav MaH3unnapHu (MUCOM Y4YyH, KoMaHganap
MaH3unnapuHn), 6axapunraH onepaumsanapHuHr anomatnapuimn, LWKHUHT
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UW pexumnapuHn (Mucon yyyH, 6ampokyanap pernctpnapuHu) Ba Ly
kabunapHu caknawl y4yH KynnaHuinagu.

YMyMmakcagnu peructpnap yHuBepcan peructpnap 6ynub, xap
kaHaam axbopoTHM caknall YYyH KYnmaHunmwm MyMKUH. BUpok, ynapHuHr
anpumMmnapu 6up katop amannap wkpocura MaxoOypuhi pasuwpga kanbd
aTUNraH 6ynuwmn WwapT.

MukponpoLecCoOpHUHT UHTepcenc KNCMm

MIMHUHT HTepdenc kuecmm MIMHM LUKHUHE TU3UM lWnHacm Bocutacuaa
bofnaw Ba MyBOMUKMALITUMPWULL, LWYHUHrAEK, amanra owaéTtraH pactyp
KOmMaHganapuvHm kabyn kunubd, gactnabkm TaxnungaH yTkasuw xamaa
onepaHanap Ba KOMaHAanapHUHC TYAWK MaH3WNapuvHA LWakKnmaHTupuw
YUYH MyJpKannaHraH.

NHTepdenc kucm y3 tapkmbura MIMXHUHT MaH3UNAN perncTprapuHu,
MaH3un LWaknnaHtTupyesum ysenHun, Mlgarn komaHganapHuHr Oydepu
caHanaguraH KomaHganap permcTpnapuHuUHr O6moKnHKW, MITHUHE  n4YKn
NHTEPdENC LWMHACUHN Xamaa KUPUTULL-YMKapUW MopTrapn Ba TU3UM
LUMHACKHN BoLlKapuLl CXeMacuHU Myaccam aTagu.

Knputnw-ynkapuw noptnapy — LWKHWHr  Tnaum  umHTepdencura
kapawnu nyHktnap 6ynub, MI1 anWHuM wy nyHkTnap opkanu 6Goluka
Kypunmanap 6uvnaH axbopot anmawwmHagu. MlMNga xammacn 6ynnud 65536
Ta nopTnap 6ynuwmn MymKnH. Xap 6up nopT, XoTmpa ySACMHUHI MaH3unura
MOC KenyBYM MaH3usra, abHW MopT pakamura ara. Ywody maHsun (nopt
pakamu) acocuh KOMMNbITEP XOTUPACUHWHT Bup Bynarm amac, 6arnku
KAPUTULL-YMKAPULL KypurMacuHUHI ywby noptaaH domnganaHyByM KACMU
caHanagu.

Kypunma noptu y3 nymra mabiymoTnap anvalwnHyBu Ba 6oLikapyByn
axbopoT GunaH anmMalrHULL yYyH MYIbKannaHrad ynaw annapartnapu Ba
MKKATA XOTUpa PEerucTtpuHu Myxaccam atagun. ANpum TallKku Kypurmanap
anMawuH1MWKM gapkop 6ynraH axbopOTHUHI KaTTa XaXMWUHU caknall yyyH
acocun xotupagaH xam donganaHagn. AkcapusaTt cTaHOapT Kypunmanap
(knaBuwnap Maxmyu, NpuUHTEP, conpoueccop Ba Wy kabwu kKypunmanap)
y3ura MyHTasam GUPUKTUPUIITaH KUPUTULL-YMKapULL nopTrapura ara.

KvpuTuw-dnkapuw nopTtrnapy Ba TU3UM  LWIMHAcuHM  BolkapuLl
cxemacu Kkynngaru BasndanapHun baxapagm:

NOPT MaH3UNMHM Ba yWOyY MaH3uUn y4yH 6olikapyBumn (MOPTHU Kabyn
€KW y3aTUL pexnmura ynaw Ba wy kabm) axbopoTHU LWaKnNIaHTUPULL;

nopTaaH 6owkapyByun axbopoTHU, MOPTHUHT MLIra WaWnnrin Ba xonaTu
TyFpucngarm axbopoTHu Kabyn KL,

KAPUTULL-YMKAPUL  KypyrIMacuHuUHr noptn 6unan MIT yptacugaru
MabayMoTniap yy4yH TU3MM UHTEpPdENCUMHUHI BowmnaaH oxupurada kKeTraH
KaHanHu TalKunnawTupuLL.

KvpuTuw-dnkapuw nopTtnapy Ba TU3UM  LUMHAcuHM  Golkapu
cxemacu noptnap OunaH anoka Oofnaw y4yH WYyPUKNAPHUHT KOo4mn
wuHacu (AKLL), mMaH3unnap Ba TU3MM LUMHAcuaary MabraymMoTrnapaaH
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cdborgananagu, sbHu: MIM nopTtura kmpumw mobanHnga VKL opkanu curHan
y3aTagn. YwOy curHan ©Gapya KUpUTULL-YMKapuw  Kypurmanapura
MaH3unnapHuHr koanu wuHacugarn (MuanKLW) maH3un nopT maH3unu
aKaHnurn xakuga xabap Oepaau, cyHrpa XxycycaH nopT MaH3unHU
y3atagn. byHgan curHanHu kabyn kunmb, nopT MaH3unM MoC TyllraH
KypunMa uwra Luan 3KaHnur Xakuaa >xaBob kantapagu Ba LWyHOaH
cyHrrmHa MKLL opkanu mabnymoTrnap anvawinHysu pyn bepaau.

3. LLAXCUW KOMMbIOTEPOATU BITOKNAP BAXXAPALOUIAH
ULUNAP U34nnnuru

HAactyp LWKHMHr Tawku xoTupacupga caknaHagu. [acTypHu wuwra
TywupaeTtraH onganaHyByM KOMMbIOTEPHUHI  OucKOArn orepaumoH
Tmanmura (nHrn. DOS - Disc Operation System) ywby pacTypHUHE
mxpocura oug cypok uynnavan. donpganaHyBUYMHUHT CYpPOFn — OUCMNEN
9KpaHugarm komaHga Oepuw caTpura wwra TywupunaguvradH MyansaH
AACTYPHUHI HOMMHU Kmputuwamp. bow pactyp (DOS-Command.com)
TalKku XoTupagarm amHu dypcatga OaxapunaéTtraH [acTypHU  YHWUHT
oownaHuw knemm (GupuHun komaHga) caknaHaétraH XTCKra mawmvHa
TOMOHMAAH KanTa €3UNULINHU TabMUHNANaMN.

WyHaaH cyHr aBToMaTuK paBuwia JacTyp KOMaHAanapUHWHE KeTma-
KeT mxpocu OownaHagun. Xap Ovp gacTyp Y3 MXpPOCUM YYyH MalumHa
MWNHUHT Bup HeuyTa TakTUHM Tanad kunagn (ywbdy TakTnap TakTim
uMnynbcnap reHepaTtopugaH KenaétraH uMmnynbcrnap Agaspu Owunad
benrmnaHagn). Xap KaHgam KoMaHga WXPOCUMHUMHE OupuHYM TakTuaa
XTCKparn xucobnaruy-pernctpra ypHaTunraH ManHsun Oynuya  yuwby
KOMaHga koau conuuwTtupu® uyukapunuwmn Ba 6y KogHWHr  6Golikapys
Kypunmacugarn KomaHganap peructpriapy ydyH MyrkannaHraH 6nok
namra €svnuun pyn 6epagn. VIKKMHYM Ba KEUWHIN TakTnap WKPOCUHWUHT
Ma3MyHW KOMaHZanap perucrpriapyv yyyH MyrkannadradH Onok wuuura
€3unraH KomMaHga TaxJIMAVHUHE HaTwkanapu bunaH 6enrunaHagn, SbHU
3HOM Mabnym 6up komaHgara 6ofnuk 6ynagun.

Mwucon Tapukacuga kenTupunaétraH KomaHZa WKpocu AaBomuia
Kynngarm amannap 6axapunagu:

CJ1| 0103 | 5102

MKkMHYM  TakT: XTCKHuHr 0103 yAcugaH OupuHYM  KyLLUUITYBYM
conuwTtnpmnb Ynkapunaam sa y AMKra kyunpunb yTkasmnagu;

yunmHun  TakT: XTCKHuHr 5102 yacmgaH WKKAMHYM  KyLUUITYBYM
conuwTtnpmnb Ynkapunaam sa y AMKra kyumpumb yTkasmnagu;

TYypTUHUM TakT: AMKpga, ywby Kypunmara ysaTtunraH CoHnap
KYLUMITALLW Ba MAFUHOMHWHE WaKNiaHuwm pyn 6epanw;

bewunHun TakT: AMKgaH cCcoHnap  WUFUHAUCUMHWHE - conuuwTupu®
ynkapunuwm Ba 0103 ysicura €smnuwin pyn 6epagu.

OHr CyHrrn (okopuga kKenTupunraH wmuconga 6ewmHun) TakT
Huxosicnga MIMX komaHganapym MaH3UANMHUHE Xxucobnarn4-perncTpu nyura
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AACTYpHUHI BaxapunraH KoMangacura Taanmnyknum Kog ToMmoHugaH 6aHA
KMnuHrad 6amtnap mukgopura TeHr coH é€3unagu. Mogomukn XTCKaaru
OuTTa XoTUpa YACUHWUHI xaxmu 1 GanTra TeHr Ba gacTyp KomaHganapuv
XTCKoa keTma-keT XomnawraH 9kaH KomMaHganap  MaH3UITUMHUHT
xpucobnarny-perucTpn mymga MalumHa gactypura Ttaannyknu Hasbatgarm
KOMaHAAHWHI MaH3uUNu WaknnaHaam sa MalumHa ywby kKomaHga mxpocura
Knpuwagm Ba X. K. [lacTyp WXKpocu SKyHUra eTMac 9KaH >KaMUKU
KOmMaHganap wy Tapuka keTMma-keT baxapunub 6Gopasepagu. [dactyp
MKPOCU HUxodAcura etrad, 6bowkapyB siHa kKauWTagaH Command.com
ornepaumoH TUSUMUHWUHT acTypura ytagu.

Il. BYIUM
1. Mukponpoueccopnap TU3UMU HETM3UHUHT TY3UNULLKX
2. Mukponpoueccop apXuTeKkTypacu xakuaa TywyH4a

3. Mukponpoueccop apxXMTeKTypanapvHUHI MaBXyn Typnapu xakuaa
MabnyMoTnap

1. MUKPOINPOLECCOPJIAP TUSUMWU HETM3UHWUHT TY3UITULLA

Maprasiit
npoLeccop 1 £
I8 .
Xomupa HPHTHII-HKAPHLI
TH3HMH

MEHKpOIp OLEeCCOPTIAP THIHMEH HeTHIHHHHT TY3 HITHILE

TuammHKn Gowkapuw Basudacu xoTupa (X) Ba KMPUTULL-YUMKaAPULL
TM3nmum (KYT) GunaH xoTupa kaHanu Ba KMpUTULL-HYMKAPULL KaHanM opkanm
TernwmH4ya ynadrad MaMra (Mafll) toknaHagu. M3l xoTupa nungaH myansH
AACTYPHM  LLIAKNMAHTUPYBYM  KOMaHZanapHu  conumutupub  yukapmo,
YyNapHUHr KoguMHM ovagu. KomaHganap Kooy OYMIULLMHUHE HaTuxkacura
myBodguk M3l xoTupa Ba KMpUTULL NOpTNapugaH MabfyMOTNapHU TaHNnab
onnb, ynapra uwnos Gepagn Ba xoTupara €Ku uYukKapuw nopTtnapwura
kanTapmb tobopagu. LWy 6Gunan Gupra mabnymotTnapHu Masll nwTnpokncuns
XaMm XoTupagaH TalkW Kypunmanapra Ba akC WyHanuwga KApUTULL-
YMKapuw MMKOHUATM MaBxyn. byHaanm mexaHuam xoTtupara TyFpuaaH-
TYyFpy knpuw (XTTK) geb atanagn. M TMauMmMHWHr xap 6up Tapkmbuin
KNCMW eTapnnya Mypakkab ndku Tyaunuiura ara.

donpganaHyBun HyKTam HasapuaaH kaparaHga Ml TaHnaw dypcatmga
MUKponpoLleccop NMKOHUSITNAPUHUHI Mabiym Aapaxaga
yMyMaawTupunraH Komnnekc Tascudpnapura ara  6ynumw  makcagra
myBocpmkaup. Mwna®  uyukapyBum  myTtaxaccuc  MIHuMHr  dhakaT
Aactypnapga O4YuK akc ataguraH xamga TU3UM MLLMHUMHE Yyu3Manapu Ba
AactypnapuHu Tanépnaw mobanHumga nHobatra OfiMHULWKM No3uM 6ynraH
KOMMOHEHTNapuHM aHrnad onub, y3m yyyH TywlyH4Ya Xocun Kunub onuwra
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9XTMEX  cesagnm  xonoc. byHpanm  TaBcudpnap  MmKkponpoLeccop
apxuTekTypacu TyllyH4Yacu opkanu 6enrmnaHagu.

2. MUKPOINPOLIECCOP APXUTEKTYPACU XAKUOA TYLWIYHYA

Mukponpoueccop apxutektypacum — onganaHyBum HyKTam
HasapugaH KkapanaguraH MaHTUKuMn Tyavnuw 6ynnd, MM TManmMmHn Tyauw
YYyH 3apyp OynaguraH QyHKUuSnapHUHI annapatnap Ba AacTtypnap
BOCMTa amarnra owupunuimMra Kypa MUKpornpoueccopga  Xopum
aTMnaguraH WUMKOHUATNApHKM 6enrmnab 6Gepagn. Mukponpoueccop
apxXuUTeKTypacu TyLlyH4Yacu KyugarnnapHu akc aTTmpagu:

MUKPOMNPOLECCOP TY3WUMULLIMHW, STbHM MUKPOMPOLIECCOPHM  TaLLKKM
aTaguraH Tapkubum KuCcMnap KOMMOHEHTNAPUHUHT MaxXMyu Ba ynap
opacugarn anokanapHu (dponganaHyBuMm Y4YyH MUKPOMPOLECCOPHUHT
perncTpnu mogenu éunax YeknaHuw Knoaaup);

MabfYyMOTNAPHUHI  TakaAMM  3TUNMW  yCynnapu Ba  YNapHUHTL
doopmaTtnapuHu;

TY3UNULWHWHE AacTypui XuxatdaH dorganaHyBym ydyH TyllyHapnu
OynraH Gapya oanemeHTnapuyra MypoXaaT KWW  yCynsfapuHu
(pervcTtpnapra, [goumuMi Ba Te3KOp XOoTupanap ysnapura, Tallku
KypuriManapra Mabsflym MaH3un 6ynmya mypoxxaaT Kunuu);

MUKponpoueccop  TOMOHMAaH  BaxapunaguraH  onepauusnap
TYynrnamMuHu;

MUKPONPOLECCOop TOMOHWAAH LUaKMnaHTUpunaguraH Ba YHUHI n4yura
TawkapugaH kupub kenaguraH OowkapyBYM Ccy3nap Ba curHannap
TaBCUUHW;

TallKu curHannapra bunanpunaguraH MyHOcabaTnapHu
(ysunuwnapra vwnos 6epul TM3MMKM Ba WY kabunap).

Mukpornpoueccop TUSUMUHUHT XOTUpa OYLINWFUHM  LLIAKNaHTUPULL
ycynura kypa Ml apxutekTypanapu UKKUTa acocun Typra 6ynuHaaw.

[actypnap Ba MabnymMOTNnapHM caknaw y4yyH 6utrta xotupa 6ynuem
KynnaHunrad Ttysaunuw coH HewumaH apxutektypacu [eb aTanagu
(mactypnapHu mabnymoTtnap dopmartmra MmyBoduK kenaguraH dopmartaa
Kognaw TaknuduHU KUpuTraH maTtematuk Homu OGepunraH). byHaa,
Aactypnap xam, MablymoTnap xam sroHa 6ywnukga caknaHmb, xotupa
yacuaarn axbopoT Typura mwopa kunysyum 6upop-6up anomat dynmangw.
byHoan apPXUTEKTYPAHUHT adpsannuknapm Xymnacura
MUKPOMPOLECCOPHUHT  MYKM  Ty3unuwm  HucbataH cogganurn  Ba
BoLKapyBYM CUrHanNIap COHNHUHE KaMnurn Knpaagu.

Hactypnap xotupacu CSEG (nHrn. Code Segment) Ba mabnymoTnap
xotupacn DSEG (uHrn. Data Segment) y3apo axpatunraH xamga xap
OVpWN Y3VHWHT MaH3unnNu OywnuFn Ba Kupuw ycynnapura ara Oynrad
Taps3ga spatunradH Tyaunuw [apBapa apxutektypacu geb aranagu
(wyHOoam  apxuTekTypaHu apaTuwl  TaknuduHu  kuputrad  [apeapg
YHuBepcuTeTM NabopaTtopuUsCUHUHI HOMKU GepunraH). Ywby apxuTektypa
HucbaTtaH Mypakkab 6ynub, kywmmya OoliKapyB curHannapuHu Ttanab
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knnagn. bupok, y axéopot 6unaH aH4ya ygnabypoH xapakatnap 6axapui,
nxyam KognawTMpunaguraH MailuvHa KOMaHganapu TYnSaMWHU KOPUK
3TUW Ba KaTop Xonnapga MUKPONPOLEeCCOp WLWWHKU >KadannawTumpuil
UMKOHMHN Bepagun. Intel dupmacuHmHr MCS-51 ounacura maHcy6b
MUKPOKOHTpOMepnap mMyroxasa oputunaétraH apxXmTtektypanapHUHr 6up
BakuMnu caHanagw.

ByryHrn kyHaa apanalwl apxuTekTypanu Mukpornpoueccopnap uwnab
ynkapunnb, ynapga CSEG Ba DSEG garoHa wmaH3vnnm 6ywwinukka
XOWNaHraH, ammo ynap Typnu MypoxaaT mexaHusmnapura ara. byHra
aHuMK mucon Tapukacmga Intel dupmacmHmHr80x86 owunacura maHcy6
MUKPOMNPOLECCOpPSIapHN KENTUPULL MYMKMH.

XuCcMoHaH MUKponpoueccop XoTupa KypurMacu Xxamga KApUTULL-
YnKapuw TU3MMKU BUNaH TU3UM LUWMHANMapUHUHE SroHa Tynnamum — TU3UM
nymparu maructpanb OpKanuM XaMKopnuk kunagu. Ywby maructpanb
akcapuvaT xonnapga KyvaarnnapgaH Tawkun Tonagu:

DB (nurn. Data Bus) pycymnu mabnymoTtnap wuHanapugaH (ywoy
lWnHanap opkanu Mall, xoTupa Ba KMpUTULL-YMKaApPULL TU3UMWU ypTacuaa
MabJlymoTnap anvalimHysn amarnra owagm);

AB (nHrn. Address Bus) pycymnu MaH3unnap wuvHanapugad
(MypoxaaT KunuMHaéTraH XoTupa Ba KUPUTULI-YMKAPULL  nopTrapu
YANAPUHUHT MaH3UANapuHA y3aTULL yYyH KynnaHunaam);

CB (uHrn. Control Bus) pycymnu 6owikapys wunHanapuagaH (axéopot
anvallMHyBW LUUKNNapyvHU amanra owmpmnb, TM3mMm uwmHn 6ollkapaguraH
CUrHannap anHu Wy WwuHanap opkanu ysatunaam).

WuHanapHuHr anHn wyHganm Ttynnamm XTTK kaHanuHu Tawkun
TONTUPULWL  YYYyH Xam Kynnauunagu. byHpgan Typgarm  maructpanb
AeMyJNbTUNNEKC MarucTpanum ékn aumpyBYM MaH3um Ba MabilymMmoThap
LUMHanapuvra ara yd wuHanum maructpanb geb atanagu.

>AB
- >DB

T
> o
11 1

KHpHTHII-YHKapHII
TH3HMH

|
MapKasHii <

MpoLieccop

XoTHpa

Anpum  MuKporipoueccoprnapga  MarucTpanHUHT  XXUCMOHUA  3HUHU
TOpanTuMpuW Makcaguaa MaH3uM-MabiyMOT/IapHUHI KyliMa LWMHAacKH
AD (uHrn. Address/Data Bus) »xopun atunub, ywby wmnHa opkanm
MaH3unnap xam, mabnymotnap xam ysatunagu. Maxsunra oung axboport
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y3aTuw 60oCcKknuM  mMabnymoTnap ys3aTuw 6ocknumgaH BakT  Gynnda
axpatunraH 6ynnb, CB tapkmbura kuputunrad maxcyc ALE (nHrn. Address
Latch Enable) curHanu Bocutacupga ctpobrnaHagu. Ywby maructparns,
opjartaa, MYTbTUNIEKC mMarucrtpanb €KW MaH3unnap Ba
MabilyMOT/IAPHUHI KylUMa LWWHacu OunaH Oupranukgarm WKKu
LUMHanNM maructpanb 0eb atanagw.

AD
-~ -
MapkasHi
[IpOLIeCCOop
> CB

ALE ALE

h 4 h 4 h J h 4
KHpHTHII-THKAPHII
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Maructpanga, vwnaw Tte3nurn M3alMHUHr vwnaw TesnurmgadH nact
oynraH kypunmanap vmwnab TypraH anpum xonatnapga RD, WR Ba wy
kabn 6owka cTpobnap AaBOMUANUIA 4YeTgarm Moayflb TOMOHMAAH
anMaluvH1LW  onepauuscn TyFpyu  BGaxapunuwm  ydyH etapnv  6ynman
Konuwn MymkuH. Maructpanb onepaunsa myBaddaknaTnm aKkyH TONMULINHN
TawkunnawTupuw yyyHruHa CB Tapkmbura maxcyc READY curHanm
knputunagu. Kananra mypoxaatnapHuHr xap oup uuknmnga RD ékmn WR
cTpobacu akyHura etuwpaaH onguH M3l READY CUrHanMHWHE XOnaTuHU
Tekwupaan. Arap READY ywby dypcaTtoa xanu ynoktmpmnb rodopunmaraH
oynca, Mall Termwnun ctpoba myagaatmHm yHra WS (unrn. Wait State) ne6
HOMMnaHaaurax KyTuL TaKTNapuHu ypHaTno, y3antupagu.
MWKpOMpOLIECCOPHMHI MabSlyM Mogenu Ba uw pexumura 6ofFnuk xonaa
WS HUHr Makcmman MUKOOPWU 4YekrnaHraH €kuM 4deknaHmaraH oynuwim
MYMKUH.

"
AB —X 7T X .
DB {mnm":mnww% >"_#

READY \ »

Kyrmo npxamaps 0inal 0HPraKIari FKHIN IEKIH

Maructpanga amanra owaguraH WWHWHT ogaun pexmnmmaa doakat
outTa daon Kypunma vwnangu, y xam éynca, Mall oynmb, maructpanga
KeyaguraH MabSlyMmOTNnap anmalnHyBUHUHT Bapya UMKNNapuHU Kysratagu.
Bupok, wyHganm xonatnap xam >kousku, byHga anHu GuTTa marucTpanga
Ovp HeuTa chaon kypunma 6ynmnb, ynap anHu OMp XOTupa Ba KUPUTULL-
Ynkapuw ©Onoknapy 6unaH uvwnawv gapkop 6ynagun. bowka daon
KypuimMa mMabllymoTrnapHuU maructpans 6ynnab ysata onuwn yq4yH MallHu
BakKTMHYa Ae3akTuBauusa kunuw 3apyp 6ynagu. by makcagna akcapust
3aMoHaBu MuKponpoueccopnap “6esocuta xotupara kupuw” (bXK) neb
HOM BepunraH pexumaa vwnan onagun. Ywoby pexmm amanra owun y4yH
CB ra kywumya HOLD Ba HLDA curHannapu kmputunagn. CB 6owkapys
LUMHACUHMHT kupuw kncmura HOLD HuHr daon catxu etmb kenraHmga
MUKpornpoueccop Y3  OdacTypu  WUWWHUHT  WXKPOCUMHM  TyxTatagum,
LUMHANAPUHUHT YUKULL KMCMITapUHW IOKOPU MMMNedaH Xxonatra yTkasuo,
yukuw kuemugarn daon catxHun HLDA ra xasona atagu. by aca, y3
HaBbaTuga, Maructpanb 6yrMnab anMawmHuw  UMKNuHKM - Gownaly
MYMKUHAUTN  xakuga 6owka daon Kypunma Yd4yH curHam Xus3MaTuHU
yrangu. Ywoby KypunmMa y3 anMalinHuL LUKNIapuHU HUXOosicura eTkasrau,
HOLD curHanunHmn ynoktnpuo obopaawn. LyHaaH cyHr M3l y3anHuHr ogatum
xonartura ytmb, oacTyp UWKMHW JaBOM 3TTUpaau.
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MallgaH Aactyp WWUHUHT MEBLEPUN KEYULLIMHW Y3rapTupuwl Tanab
aTunaguraH bolka nw pexmmMmm xam Maexyn oynmb, yHra “ysumnuw” neb
HOM OepunraH. 3amMOHaBU MUKPONPOLIECCOPNAPHUHI AedpSiv XamMmmMacu
outTa ékmn 6up Heyta INTO, INT1 Ba X. K. HOMMIaHaguraH TawkapugaH y3mb
KysiguraH Kumpuw kucmnapura ara. Ywly Kupuw Kucmnapura Ttuaummaa
MyansH xoaucanap pyw 6epaétraHnurn xakuga ganonat  6epyBum
curHannap etmb kenagum. Msll aca, y3 HaBbaTuaa, kenraH curHannapra
MyansiH Tap3ga MyHocabat oOungupuwmn  no3um.  byHpan  kupuw
kmcMmnapuvgaH Oupura daon catxam  curHan  etmb  KenraHuga,
MUKpOnpoLeccop, MEbEPUN Tap3da KevaéTraH JacTyp MWK y3unmb, UHu
TyxTatuwra cabab 6ynraH komaHga MaH3UNMHKM XoTupara caknangn Ba
MyansiH MaH3un 6yrnnab CSEGra é3unumb konraH “yaunuiira nwnos 6epuiu
knumk gactypu’vm (TKUKLO) 6axapuwra kupuwagn. byngan knumk gactyp
MaH3Nn “yaunuul BeKTopu” 0eb HoMnaHaguraH mMaxcyc xXoTupa ysicura
ésunraH. [actyp uwwuHM y3raH xap Oup anoxmga maHba y3 yaunuw
BekTopura ara. TKWKOHM ©Gaxapub ©Oynra4y, npoueccop, XxoTupaga
caknaHraH Man3un ©Oymnda TKUKLO wxpocn saKyHnaHaguraH Maxcyc
KomaHgara OMHOaH MWK y3unraH gacTtyp wxpocura kamtagu. [Jactyp vwm
yaunuwmura cababum 6ynraH maHbGanap Xymnacura niku maHbanap xam
(9bHM, MUKPOCXEMAHWHI “y3unuul cypanaguraH Kupuw Kucmnapu” neb
HOMMNaHaguraH Kupuw KucMmnapugaH oupura kenuwn), Tawku maHbanap
xaM  (9bHW, MyausiH  lWapouTnapra  Kypa  npoueccop  umyuaa
reHepaumsanaHnuLn) KMpuwn MyMKuH. Bup BakTHUHr y3uaa Oup HedTa
Typfivya y3sunuwl CypoBrapu  Kenuwu MyMKuHnurm  6ouc, 6yHaan
CYypOBnapHUHr xap 6upura anoxmga Xxm3amaTr KypcaTull W3YUISTUTMHU
benrmnanguraH myavsH 1aptmb maexyd. YHUHr vuwnHn M3l nanpga éku
MaxCyC KOHTOJ/Iep BoOcuTacuga XOopun 3JTUMraH “y3unuiurapHUHT
ycTyBOp apbutpax” Tu3aMmu TabMmuHnangu. Mynoxasa toputunaértraH
TM3nMra myBOMMK OacTyp wuwm yaunuwura cababum 6ynraH xap ©wup
mMaHb6a, yHra xuamaTt Kypcatunuw HasbatuHm 6enrnnad GepaguraH y3
YCTYHNMrura (QOMMnn €kn ya3rapyBYaH YCTYHNMKKA) ara. bup BaKTHWHI
y3anga Oup HeuTa y3unuil CypoBrapu KenraH nanMtaa gacrtaBBan YCTYHNK
Aapaxacu HKopuW, WyHAaH CYHr nacT gapaxanu y3unuw cypoBrapura
Xn3mMaTt Kypcatunagu. YCTYHNUK Japa)kacu KOpW CYypoOB acocuin Jactyp
MWNHK  KaHdaw TyxTatub Kynca, uvwun OGownaHraH nact Aapaxanu
y3unuiira uwnoB 6Gepul  KNYMK OACTYPUHMHE UWMHW Xam Xyagu Ly
Tapuka TyxTaTud Kymmwm MyMKUH. AHM nantga “kmputunrad yaunuw” ged
aTanaguraH y3unuil ByXxyara kenagu.

CSEG Ba DSEGpaH Tawkapu pgeapnn 6apya 3amMOHaBUN
mukponpoueccoprap RSEG (uHrn. Register Sgment) pactypum-ouunk
pernctpnap Tynnamm geb atanaguraH atanvH axpatnb KynunraH Kuymk
XXMM mMabnymotnap makoHura ara. CSEG Ba DSEGpaH dhapknnpok
RSEG peructpnapy Ms3ll unymMga, YHUMHT  apudMETUK-MaHTUKUIA
KypunMacuHuHr 6esocuTa AkMHuga xownawraH. by aca, y3 HaBbaTtuaa,
ywby pernctpnap namgarm axéopotra XXMCMOHaH Te3 Kupnb 60punmLmnHmn
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TabmuHnangn. RSEG peructpnapu nunga, ogataa, M3l ToMmoHMAaaH Tes-
Te3 uvwnatmb TypunaguraH — XMCOBMapHUHI  opanuk  HaTwkanapwu
caknaHagn. RSEG coxacu DSEGHWHr mabnymoTnap MakoHwgaH Tynuk
axpartunrad oynuuwmn éku y bunaH KMcMaH Kkecuwundb ytuwm €xya YHUHT
TapkMbunm kncmmn cudatnga kmputunrad 6ynuwmnm mymkuH. RSEGHUHI nyku
MaHTUKMA  Ty3unuwum  Typnmda  6ynub,  MuKponpoueccopnapHUHI
apXuTeKTypacuHU TacHUdnawga Myxmm YpuH arannangu.

Mukponipoueccop pernctpriapy (yHKUuoHan xuxatgaH o6up xun
Oynmanan, XycycaH: ynapHuHr 6mp Typy MabiyMOTHAapHU €KX MaH3umra
ong axbopoTHU caknawl yyyH xm3maT kunca, 6owka Typu — M3l nwmnHm
bowkapuw yyyH xmamat kunagw. LyHra myBoduk Gapyda permctpnapHu
MabiyMoOT/lap perucrpnapu, KypcaTtkuunap Ba maxcyc Basudanap
OaxapyBuM peructpnapra dapk Kuniw MyMKuH.  Mabnymotnap
pernctpnapu onepaHgnap MaHbanapu Ba Hatwka Kabyn Kkunrundnap
cudatnga apudmMeTMK Ba MaHTUKMA onepauuanapga MWTUPOK 3aTaaw,
MaH3un  perncTprapu €kKum KypcaTkMynap 9ca acocum  XoTupa
Kypunmacugarm MabfymoTrnap Ba KOMaHZanapHWHr  MaH3uIapuHu
xncobnab unkapuwaga kynnadmnagn. Maxcyc permctprnap MalHuHr xopui
xonaTtura nHaekc 6epuil Ba TapkMOun KUCMIApUHUHE UWIKMHKM GoLuKapuLl
YyYyH xu3maT kvnagu. LlyHganm apxutektypa xam Oynuiim >XOU3KWU, anHn
Ovp perucTpriap MabiyMOTNapHU xaM, MaH3unnapra oz axbopoTHU xam
caknaw YyyyH KynnaHunagu. byHganm peructprap ymymmakcaanu
peructpnap (YMP) pne6 aranagun. PernctpnapHuHr y éku 6y TypmuaaH
donpganaxvw ycynnapu Ml apxuTekTypacuHUHT MyansiH XyCyCuUaTnapuHu
benrnnab 6epagu.

Mabnymotnap peructpnapu opacumga A (uHrn.  Accumulator)
akkymynatop neb artanaguraH peructp axpanub Typagu. AnHu Wy
perncTp MabnymoTnapra apupmeTuk Ba MaHTUKMA  uwnos 6Gepuu
XapaéHura kywunagu. by aca, y3 HaBbaTtnga, akkyMynsaTOPHUHT nymaarm
Hapcanap apudMeTMKk Ba  MaHTUKMA  KOMaHganap  TOMOHMAaH
onepaHgnapgaH Ovpu cudaTtuga KynnaHunuwuy Ba amanra owmvpuiraH
onepauus HaTwkacu ywby pernctp numaa caknaHuWnHW aHrnatagu. YHra
nwopa onepauus kogu epgamuaga amanra owaan. byHga, komaHga koau
nynga onepaHg MaH3unIapu Ba Hatmxka y4yH Maxcyc coxa axpatunuwura
3apypart oynmanan. MI apXUTEKTYpPaCUHUHT OyHOan Typu
akkymynaTopnu apxutektypa pneb6 aranagu. Ywby apxuTtekTypaga
Ky3aTunaguraH KaMmuunukrap >Xymnacura amanra owaguraH WWHUHT
HMUCOGaTaH CYCT KeYUWMHUM  KAPUTUW  MYMKWMH. ByHaam  cycTnuk
aKKyMynATOPHUHT “Top xon” geb abTupod aTunmwm Ba xap cadap,
onepaumsaHn GaxapuwaaH ONAWH, akKyMynaTop uyura onepadHgnap
KAPUTUNNLLN 3apypnivrn bunaH nsoxnaHagu. Yy apxuTektypara MUCOI
Tapukacuga Intel oupmacn TomoHuagaH TamépnanraH MCS-51 ounacura
MaHCy® MUKPOKOHTOMNEPNapHU KEATUPULL MYMKUH.

MabnymoTtnap pernctpnapuHuHr bowkada tysunuwm RO, R1 Ba x. K.
pycymnu “‘vuwudn peructprap” aed HomnaHaguraH peructpnap caHanagu.
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PernctpnapHuHr 6yngan Tysvnuwnga onepaHgnap xamga apudmeTuk Ba
MaHTUKUA onepauusanap Hatwkanapu 6up amac 6up Hedta pernctpaa
caknaHuwun MymkuH. by 9aca, y3 Hasbatuga, mMabnymotnap 6wunad
MaHMNynsauna KUMW UIMKOHUHN aHafa keHrantupaaun. Kokopuaa mynoxasa
IOPUTUIATaAH akKyMynaTopAaH (apkivpoK, UWWYKM peructpriap KoMmanga
koguaa manaun tonagun. MIN apxutektypacvHUHr GyHaam Typu permcTpnm
apxuteKktypa eb atanagu. ApXUTeKTypaHUHr byHaan Tysvnuwinra Mmcon
Tapukacuga Intel dpupmacm TomoHmpgaH TamépnadHraH 80x86 ownacura
MaHCcy® MMKponpoLeccopiapHM KenTUpuw MyMKuH. Pean BakT Mukécmnaa
nwnaw yyqyH myrmkannadran 6up katop MlMNnapga vwyn pernctprapHuHr
Oup amac 6up HeyTa Tynnamu OynuwmM Ky3ga TyTunrad. BakTHUHT xap 6up
anoxuga dypcatvga perucTprap TynnamnapuHuHr  dakat outTtacu
nwnangn. TynnamnapgaH OVPWHWHT TaHNaHWWKM Ternwnm axeopoTHUHT
MyansiH Xu3maT peructpura ésvnuum OunaH amanra owagun. Ywby
Kypunmanapra mucon Tapukacuga Intel dompmacuHuHr MCS-48 ounacura
MaHCy6 MMKPOKOHTOMNEPNapPHU KEATUPULL MYMKUH.

Onepangnap Ba onepauusi HaTwXkanapuHUHIT MaH3unnapu cudartnga
acocui xoTupa KypuriMacuHWUHI ysnapugaH doonganaHuwra kogup oynraH
NpoLECcCcop apXMTEKTypach “xoTmpa — xotTupa” Typura maHcyd apxmTekTypa
neb artanagu. byHga, 6up amangaH 6owkacura ytuw mobarHuga umym
perncTpnap navgarunapHu pymxatra onvwl ydyH capd aTunaguraH BakT
NCTUCHO KUnuHaau. bupok, opanvk MabnymoTniap U4kn permctpnap namga
amac, 6ankm DSEG nunga caknaHuwm 6ouc, ywby mabnymoTnapra kupmb
bopuw Tesnurn cyctnawaan. byHaoan myammo DSEGHUHT 6up kncmu Mall
OuvnaH 6upra 6utTa Kpuctannga xounnawTtmpurmwn xamga XTCKHuHP
ywby UYKM cerMeHTUHN UL coxanapu cudpaTtuga kynnaHmnuwn éunaH xan

aTunaawu. Intel dMpMaCUHNHT MCS-96 ounacura MaHcy6
MUKPOKOHTONMEpnapHn ywby Ty3unuwira MUCON Tapukacuga KenTUpuULL
MYMKWH.

Hesapnn 6apya 3amoHaBuin MIMnapaa “ctek” (XMnynH) HoMKM BGepunraH
MYCTaKui XoTupa coxacu axpaTtunagu. YmMymaH Oy coxa 6axkapunaétraH
amannapra napameTpnap ysatuw Ba ywby amannapgaH KanmTtuw
MaH3unnapuHn caknaw yyyH mwnatunagu. Ctek MM numpa €kn yHUHr
Tawkapucuga xounawrad, DSEG éxynq RSEG maH3unura ong MakOHHWUHT
OVp KNCMWUHK arannaraH xosnaa €ku ynapaaH anoxuaa xxomnawraH oynuwm
MymkuH. Ctek DSEG ékm RSEGpaH anoxuga xownawraH 6ynca
“‘annapatnun cTeK’ Tyfpucmga Myrioxasa oputunagu.  AKKyMynaTop
OaxapaguraH BasudanapHUHI CTEK YYKKMCUra y3aTunuwn “CTeknu
apxuteKktypa’ spatunuwmra onnb kenagu. MI1  apxXuTekTypacUHUHI
CTEKNN pycymaa Ty3unuLIn KOLMNapu 3HI KMCKa Y3YHIMKKA ara MaH3umcus
KOmMaHganapgaH donganaHmw WMMKOHMHW ©Gepagu. Ywby MaH3uncus
KOMaHganap CTeK 4ykkMcuaa Ba OeBOCUTaA YYKKM ocTvaa MaBXy[q
MabnymoTnap 6unaH myomana kunagum. Onepauumsa baxapunaértraHvga
aactnabku onepaHanap CTek nymgaH ymkapud onuvHagu, HaTuXka aca CTek
yykkucura ysatunagu. CTeknn apxuTekTypa xucobnaiwl amannapuHUHL
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loKCak camapacura 9ara. MaH3uncus komaHganap acocuga Ty3unrad
maxcyc FORTH tokopn papaxa ycnybu (tunn) maexyd. byHpan
apxuTekTypa IOKOPU  YHYMZOPJSIMKKA  ara nxTucocnawTupunraH
npoueccopnapaa, xycycaH RISC-npoueccoprnapga KynnaHvnagu.

Ml wunga xounawraH xu3mat peructprapy MM MWKUHKMHP
Oowkapunuwura oug Typnu Basudanap baxapunuwum xamga Tapkuoumn
KUCMMapUHWHI XonaTtura nHaekc 6epunb Gopunuin ydyH MyrKannaHrat.
YWwby peructpnapHuHr tapkMbu Ba Ty3unuwiM NPOLECCOPHUHT MabiyM
apxutekTypacura 6ofnuk 6ynmnb, xap 6up myanaH xonatoa dapknaHmb
Typagun. Maxcyc Basudpanap GaxapaguraH permctprnap opacuga tes-Tes
ayd  kenub TypaguraH peructpnap kymnacura: PC  “pactypun
xuco6narny’ (nHrn. Program Counter), SP “ctek KypcaTtkuuu” (UHrn.
Stack Pointer) Ba PSW “pactyp xonatura ompg cy3” (uHrn. Program
Status Word) pernctpnapv kupagn. BakTHUHr xap 6up mabnym ypcatnga
PC pactypun xucobnarmy pernctpm xopunn dypcataa CSEG wnumpa
OaxapvnaéTraH KomaHga optuaa OopaguraH KomaHga Madsunura ara
Oynagn. SP cCcTeKk KypcaTKM4M pPerucTpu CTEeK YYKKUCUHWUHT  KOPUKA
MaH3unNuHK caknangn. PSW gactyp xonatura oung cy3 peructpu onepauus
MXKPOCU HaTUXKACUHWHIE >KOpPUIK anomMatnapu TynnamuaaH Talkun Tonagu.
HatwxkaHuHr xap 6up anomatn 6unad PSWHMHr myansH 6utura myBodomk
kenaguraH 6up 3apsgnu ysrapysum-6ampokda 6ofnaHagu. Tes-te3 ayd
kenud Typaguran 6anpokya-anomatnap Xxymnacura:

- IF (Interrupt Flag) — apudMeTUK-MaHTUKUA KypUIIMaHUHI KaTTa
paspaguagaH onmb ytuw 6ampokyacun. Arap apudMeTuKk onepauusi €ku
KyuYmpuLl onepaumacy MKpocu XxoTumacmnaa HaTuKaHUHE KaTtTa paspagvaaH
onnb yTunuwm pyn 6epca 1 ra TeHr 6ynaaw;

- ZF (Zero Flag) — Honb anomaTuHUHr 6arpokyacu. 1 ra TeHr 6ynagw,
arap onepawusi HaTuxacu Honra TeHr byrnca;

- SF (Sign Flag) — Hatwxa 6GenrmcuvHuHr Gampokdacu. Onepaums
HaTWXacuHUHI 6enrnnun paspaguHu Takpopnangu;

- AF (Auxilinary Carry Flag) — kywummya onunb ytuw 6anpokdacu. Arap
apupMeTuK onepauma €KM Kyudmpull onepauusicn MXpocu XxoTumacuga
HaTWXXaHWHT KWYUK TeTpagacuaaH katTa TeTpagacura onmb yTuwnuwn pyn
Oepca, 1 ra TeHr 6ynagu. VIKKMNUK-YHNUK apudmMeTukacuaa Tes-Tes
KynnaHunmé Typunagu;

- OF (Owerfow Flag) — Tynnb6 ketuw 6Garnpokyacu. Arap apndmeTnk
onepaums MXpocu xoTumacuaa HaTWKaHUHI paspsanu Typy Tynmb KkeTum
pyn 6epca, 1 ra TeHr 6ynagu.

- PF (Parity Flag) — connap XydTnuruHuHr ©Oanpokdacu. Arap
onepaunsa HaTuxacuga 1 coHM TOK Ba akcuH4Ya Bynca, 1 ra TeHr 6ynagu;

- CF (Carry Flag) — ysunuwra pyxcat 6epuw 6anpokdacu. Tusmmaa
y3unuwira pyxcat bepunraH-6epunmarannurmira nigekc 6epaan.

Xap 6vp mMabnym 6Ganpokya amanra owumpunraH OnauHrM KoMaHaa
HaTWXKaCcUHU TaxnNuil KANULW Ba JacTyp WXKPOCWHWHI AaBOMMU to3acuiaH
Kapop kabyn Kunuw ydyH gactyp TOMOHMAaH KynnaHunagu. Maxcyc
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pernctpnap DSEG ékn RSEG maH3unura omg MakOHHUHI OUP KUCMWUHMK
arannawm éxyg ynapaaH anoxuaa xxomnawmwm MyMK1H.

MaH3un peructpriapy €ku KypcatkmynapgaH Mllgarm  myaunsiH
KOMaHanapia KynnaHunaguraH onepaHanapra MaHsun 6enrvnawHuHr y
éxyn 6y ycynnapuHu amanra owumpuwl yyyH donganaHunagun. Ywoy
perncTpnapHuUHr aHuK Tynnamm Ba 6Gaxapagurad Basudanapu MIHUHT
MyansiH Mogenuga MaH3un 6enrvnaliHuHE  Kanucu  ycynnapu Xopun
aTunraHura O0ofnuK.

MaH3un Genrmnaw ycynu TywyH4Yacu octuga onepaHs MaH3WUIUHU
€KMW  KOMaHZda Koamgarn — onepaumsi  HaTWKACUMHWHT  MaH3WUITMHK
KognawTupuwl TyLWwyHunaau.

Akcapuat xonnapga MI1  KOMaHOACUMHWHT  KOOWHW  KyuWugarvya
TacaBBYyp 3TULL MYMKUH:

OnK || 1OMM ([ 20MM || ... HMM

OyHAa,

OnK — onepauus koau;

10OMM — BupuH4YM onepaHg MaH3UNUHUHT ManaoHW;

20MM — MKKMHYM onepaHg MaH3UNUHUHT ManaoHW;

HMM — HaTmXa MaH3UNMUHUHT MaUgoHMN.

OnKpaH Tawkapu 6olwka MycTakun MangoHNapHUHE MaBxXyn 6ynuuin
MyansiH KoMaHga TomoHmaaH Ba MIT Typm 6unaH OGenrmnaHagw.
OnepaHanap MaH3unnapuM MangoHnapu xamga HaTtuxka MaH3UIUHUHE
MangoHuagarn axbopoT MyansH KoMaHga ndmga KynnaHunaguraH MaH3us
fbenrvnawHHr Mabnym ycynu bunaH 6enrunaHagn.

MMMnapHuHr  6yryHrn  mogennapvga  KynnaHunagurad — MaH3aun
OenrunalHMHI KeHr TapkanraH ycynnapu Xymnacura Kynugarun ycynnap
Knpagu:

pernctpnu maH3un Oenrunaw. byHaa onepang pernctp mumaa
Oynagn. Pernctp maH3uwnm aca onepauusi Kogu Tapkubura KMpUTUITaH.
KomaHnga nuvga maHann mangoHn 6ynmanau;

TYFpUAaH-TYFPU MaH3un 6enrmnaw. byHaa onepaHaHWHE )KUCMOHUI
MaH3UIM TEMNLLN MaH3UIT ManaoHuaa Konnawaaw;

6eBocuta MaH3uMn Oenrmnaw. byHoa onepaHgHuHr 6eBocuTa
KUAMATU TErMLINM MaH3nn MangoHmnaa xomnawaau;

ounBocuta MaH3un OGenrunaw. byHaa onepaHOHWHE XKUCMOHUI
maH3unu DP (Data Pointer) 6wunsBocuta mMaH3un peructpy uyuga
Xoumnawagn. Pernctp MaH3unuM  9ca  onepauma  Kogu  Tapkubura
knputunrad. Komanga wuuga maH3un mangoHm uyk. DP cudpatmpa
yMyMMakcaanm pernctpnap €kM MaxcyC MaH3unm  pPermcTpym  YmKuLn
MYMKWH;

OMnBocuTa aBTOMHKPEMEHT/aBTOAEeKPeMEeHT MaH3un OGenrvnail.
byHaa onepaHgHWHT DP >XUCMOHMIN MaH3unmn BuneBocuTa MaH3un permcTpu
nanga kovmnawagu. Ywby peructp MaH3vnM 3ca  ornepauus  Koau
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Tapkmbura kuputunradH. KomaHga nuanga manaun mangoHu nyk. Onepaums
mwKpocugaH cyHr (ékm onepauust GaxapunryHra kagap) DP wnumparum
MabnyMoTnap, >aaBanHUHr HasbaTharn anemMeHTuMra uwopa KANMUHULLN
YYYH MHKpEeMeHTaums/gekpeMeHTaums dynagu;

CUJDKUraH TasiH4 6ymuya maHsun 6enrunaw. byHaoa onepanHOHWHE
TasHy mMaH3unum BP (Base Pointer) TagHy pernctpu numnga xomnawagw.
Ywoy pernctp MaH3unM aca onepaumsi Koau Tapkubura KApUTUMraH.
OnepaHg MaH3UNUHWHT TasH4Y pernctpura HucbataH Curmkuw xonaTtum
MaH3WNHUHI  TerMwnun MamgoHuaga pyn 6epagn. BP  cudatmpa
yMyMMakcaanm perunctpnap €kM MaxcyC MaH3unm  pPermcTpym  YuKuLmn
MYMKWH;

MHAOEKCNU MaH3un 6enrunaw. byHaoa onepaHa MaH3VNU MaH3UNHUHT
Tervwnn MmangoHuaa xounawagu. Ywoby peructp MaHaunm aca onepaums
koau Tapkubura kmputunradH. OnepaHg MaH3UAWHUMHE TasiHY MaH3unura
HucbaTaH cumkunw xonatn X (Index) nHaekcnu peructp namga pyvm 6epagu.
X cupatmga ymymmakcaonu perncrTpriap €kM Maxcyc MaH3ui perncrpu
YUKULLN MYMKUH;

MHAOEKCNU TasiHd 6ynmya maH3un 6enrunaw. byHaa onepaHaHWHT
TagHd maH3unm BP TasHy pernctpu wunumpga xomnawagn. OnepaHa
MaH3UITIMHUHT TasiH4 MaH3unura HucbaTtaH CuImKu xoratu X UHAEKCn
pernctp unymga pyn 6epagn. Pernctpnap maHsunnapu onepauus Kkogu
Tapkmbura kuputunradH. KomaHga nuamnga madaumn mangoHu myk. X sa BP
cupatnga ymymmakcaasv pernctpnap €km Maxcyc MaH3un perucrpriapu
YNKULLN MYMKWH;

cermMaHTnM MaH3un OGenrmnaw. byHga >Xamukum xoTvpa MyausiH
XaXmra ara cermeHtnapra ©Oynmb6 uukunrad. CermeHT maH3unu SR
(Segment Register) cermeHT pernctpy mumga caknaHagwn, MaH3USTHUHE
CerMeHT Oowwura HucbataH CUIMKULW XOnaTV MAaH3WUITHUHT  TEruwinm
MangoHuga €km X mHOeKkcnu peructp mumga pym 6epagu. X cudatmaa
yMyMMakcaanm perunctpnap €kM MaxcyC MaH3unm  pPermcTpm  YmkuLmn
MYMKWH.

MyaisH npoueccop, MaH3un G6enrvnawHuHr Kancu ycynnapu yHaa
Xopun aTunraHnurira 6oFNuK xonaa, y €k 6y MaH3un permcrtprapura ara
Oynagu. MaH3un GenrvnawHuWHr ycynnapu kaHyanvk mypakka® oOynca,
onepaHg MaH3USITMHUHT XxMcobnab YnkapunuiLm ydyH LyH4Ya Kyn BakT Tanabd
kmnuHagn. Mukponpoueccoprniap apxXuTektypacu PUBOXUHWUHE  BYryHrn
nyHanuwnapmgaH ompmn — xXoms KoMaHganap COHMHUHI KUCKapTUPUNULLIK
opkanu xap kangam KoMaHOaHuHr OuTTa MawuHa UuMknu gasoMuaa
Oaxapunuwura spuwmwra acocnaHagn. byHganm npoueccopnap RISC-
npoueccopnap (Reduced Instruction Set Computer) neb atanagu. byHaan
Kypunmara wmwucon Tapukacuga Motorola  dupmacuHmHr  PowerPC
MUKPOMPOLLECCOPUHU KENTUPULL MYMKUH.

Kvputnw-dmnkapuw  tmammm  tapkubuga 6up  katop yHKUuoHan
XKnxatoaH HuUxoAcura eTkasuinraH KypunmanapHu xam Kypcatud yTtuwl
MYMKUH. ByHaanm kypunmanap TU3MMHUHE sirOHa mMaructpanura 6esocuTa
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ynaHaguraH mogynnap cudpatuga TawkunnawTtupunagn. Oganm xonataa
ywby mopynnap Masllra ynaHaguran 6ydep peructprap — KUpUTULL-
ynkapuw noptnapu caHanagu. lNopTtnap 6noknga masXxyd AacTypun
OowkapunaguraH aHaga Mypakkad KUYMK KUPUTULL-YMKapUL TU3umnapu
TalWwkKyM apjantepriap HOMWHK onraH. KnmpuTuw-yvkapuwl BocuTanapu
MaxCyC TaLLKW XXMXO03MapHU BOoLLKapuLL Ba KUPUTULL-YMKapULIra ong yaura
XOC BasudanapHu amasnra Oowmvpuwl y4yH MyrkannaHraH 6ynca — Tawku
KOHTponnepnap ne6 aranagn. byryHrM KyHOa Y3vHWHT XoTupacuaa
caknaHagwuraH y3 gactypu 6yrnnya nwnangurad, ymymaH onraHga anoxuga
MUKpornpoueccop TU3MMM cudaTtnga KypunaguraH KUpPUTULL-YUKapUL
conpoueccoprapm — TaWku KAPUTULL-YMKapULW Kypunmanapu 6wunaH
axbopoT anMaluMHyBYM 3aMOHaBUKA BOCUTaNapHUHI  3HT  Mypakkad
TypnapugaH 6upn cudatuga 3bTupod atunmokda. byHaam Tmaumra
mucon Tapukacuga Analog Devices dupmacuHUHT  MaxcynoTw,
MUKPOMpOLEeCcCcop TU3MMUHWU y3rapyB4aH TOK OunaH ULIMIOBYM HOPUTMaHU
OolwkKapaguraH BEHTUNNM y3rapTvprndy GunaH ynaw yyqyH MyrpkannaHrad
ADMC-200 BeKTOpfiM  COMPOLIECCOPHU  KENTUPULWI  MYMKUH.  YwwBy
cormpoueccop Y3 wuuura Katop KaHannap, yarapyB4aH TOK 6unaH
MWnNangnuraH CUHXPOH Ba ACUHXPOH ABUraTesiHM BEKTOpnvM OoLuKapuLL
anropuTMMHU  amanra owupuw Yy4yH 3apyp OynaguraH [lapk-Knapk
BEKTOPNM y3rapulunapH/ BYXyara KentupyBuM Mypakkab Kypunma Ba
OnoknapHu Myxaccam 3Tagu. bupok, KMpuUTULL-YMKapuwra oug MyamnsiH
KNYMK TUSUMHUHI KaHYanuk Mypakkab oynuiimaan kaTbun Hasap, ynapHUHr
bapyacu Masll yyyH, ogatna, DSEG mabnymotnap XOTUPaACUHWUHI Oup
KACMW caHanaguraH y €ku 6y peructpnap Tynnamu cudartnga
LLaKnnaHagu.

butta komaHga éppgamupa Ma3ll nwnos 6epa onaguraH axbopoT
OVMTNAPUHMHI  MUKOOPWU MMKPOMPOLLIeCCOP TU3UMWUHMUHI paspaasivK
papaxacu geb obtupod oStunraH. MuKpOnpOLECCOPHUHT  pa3psaanuvk
Aapaxacu yHaarm apudMeTUK MaHTUKUK Kypurma, WUYKM MabllymoTnap
perncTpnapu Ba Talkyu MabiyMOTNnap LWMHACUHUHE pa3psalivk gapaxacu
ouvnaH ©OenrmnaHagn. byryHrm kyHga 8, 16, 32 Ba 64 paspsagnm
MUKponpoueccopniap MaBXxyq. MWKPONPOLIECCOPHUHT  pa3psiafivK
AapaxacugaH oKopu paspsanuk  gapaxacura ara  axbopoTtra  UWos
Oepul yyyH paspagnuvk gapaxacu okopu bynraH xucobnab umkapuil
amanfiapuHUHI  Maxcyc arnropuTMUHW >XOpwuW 3TUw  3apyp. byHoan
anropuTMnap amanra owuwn yy4yH Kyn BakT Tanab kunuHagu. LWy 6owuc
XaM MyansiH pas3psanivk gapaxacura ara xucobnab uukapuw uvwnapu
mMobGanHMga MUKPOMPOLIECCOP TUSMMWHWHE  paspsafiuk  gapakaCuHu
owMpuW amannapu TU3UMMHUHI Te3 uwnaw KobunnmatuHn owmpuw éuna
B6esocuTa Gornukamp.

[Mpoueccop MabaymoTnapHu kamcum dopmatga ysura kabyn kunub,
NLoB bepuwl KobunusaTtura aranurura oofFnuK xonga
MUKporpoLleccopnap: 6enrvnaHradH HyKTanu MuKponpoueccoprapra sa
HyKTacu ysrapyBYaH MUKponpoueccoprnapra apk kunagn. Xmcobnab
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Ynkapuw amannapu Ba paspagnvk gapaxacu MyansiH aHMKMuMKKa ara
OynraHunga, HykTacu yarapyBdaH dopmMatda wudoganaHraH coHnap
ananasoHn 6GenrvnaHraH Hyktanu dopmartga  wudoganaHraH CoHnap
AnanasoHugaH ceaunapnu gapaxaga keHr 6ynagu. Ly 6omc xam HykTacu
y3rapyByaH xmcobnab uukapuw amannapu HaTWwKaHWHT  aHWKIUTUHA
OWMPULL YYYH KynnaHunagw. Yxwaiw anropuTMAapHuHr 6GenrunaqraH
HyKTanu MuKponpoueccopnapga Xopun atunuumn xmcobnad udmkapuLu
amannapura kyn BakT capd aTunuwura, gemMakkui, TUSUMHUHT Te3 uwinawy
kobunuatn  cyctnawvwura onub  kenagu. Hyktacu  ysrapyByaH
MUKponpoueccopriap 6uTTa KoMaHga épaamMuaa  HykTacu ysrapyByaH
COHMap yctMaaH apugmeTuk onepaumanap baxapuw kobunuatura ara.
WyHmHr  yyyH 6yHOan npoueccopriap  yxwaw xucobnab uukapuw
amannapuHum GenrMnaHraH HykTanM MuKporpoueccoprnapra HucbaTaH
ce3unapnu gapaxaga tes baxapagw.

WyHoan mMukponpoueccopnap xam OOpKuW, yrnapHUHE apxXuTekTypacu
MyansiH Tondpara maHcyd xucobnab unkapuw amannapuHm 6axapuw ydyH
mocnawTupunraH. byHgan npoueccopnap xymnacura DSP (Digital Signal
Procesor) “curHannapra pakamnu uwnoB 6epuw npoueccopnapw’
KApaan. YNapHWHr apxuTekTypacu ayamo Ba BMAEO KOANaLTUPWULL,
pocTnawi, pakamnm dunbTpnail, pakamnu anoka kabu “pean Bakr’
MuUkécnga Oaxapunuwmn Tanad kunuHagurad Kynnab macananapga
KynnaHunaguraH MabJlymoTnapra PEKYPPEHT NLLSOB Gepuw
anropuTMapuHM OKOPU YHYMAOPSNMK OvnaH amanra owmpul MMKOHWHU
OepyBuM y3ura XoC xuxaTtnapra ara. byHpam apxutekTypanapHWHr
bapyacu, opatga, [apBapg apxuTekTypacu acocupga  spaTusiras.
3amoHaBun DSP “curHannapra pakamnu uwnos 6epuwl npoueccopnapu”
CSEG Ba DSEG y4yH anoxmga MaH3un-mabiymoT LimMHanapura ara. by
aca, y3 HasbaTuga, ynapra 6utta KkOMaHga épgaMmuaa xap-xun xotupa
Kypunmanapura kupmb 6opuw Ba Mabnaymotnap 6unaH ©Oup HeuTa
onepaumsanap 6Gaxapuw WMKOHWHW ©Oepagn. DSPnapHuHr yaura xoc
acocum xycycuaTtu wyHgaH mbopaTkm, BGapda npoueccopnapga MaBxyad
ogaun AMKgaH Tawkapu ynap siHa 6up HeyTa xucobnaw Kypunmanapura
ara. byHgan kypunmanap xymnacura 6upmnHun Hasbatga MAU (Multiple-
Accumulator Unit) “kynantupysumn-akkymynsatop” kupagu. Ywby kypunma
O6uTTa KOMaHaa épaamuaa MKKUTa Kyn pa3psagnm COHHU KynanTupuw xamaa
paspsaMm UKKM XMcca oOlwraH HatuxkaHu onguvH 6axapunradH kKomanga
HaTWXacura Ky kobunuatura ara. LyHra yxwaw “kynantmpu-kywmi’”
onepaunsicn 6apya pekyppeHT anroputMmnapga kynnanunagn. MAUHMHE
npoueccop WuHanapu Tysunuwura owug kKopuga 3ukp  3Tunrad
XycycuaTtnap 6unaH ynFyH pasuwga masxyanurm DSPra 6utrta komaHga
AaBOMUAA PEKYPPEHT anropuTMUHUHE BuTTa KagaMmnHmn Tynuk 6axkapumil Ba
HaBbaTaarn kagam WXKPOCKM ydyH AdacTtnabku mabnymMoTnapHu Tanmépnalu
NMKOHUHK Bepaan. Xmucobnab umkapyBumM KylummMya KypunmanapgaH siHa
ovpn S (Shifter) “kyn paspagnm curmkuw pernctpn’amp. Ywby kypunma
paspaanuk gapaxacu AMKHUHr paspsagnuk  gapaxacugaH owagurad
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COHNMap 6unaH CUmMKMLW onepauusnapuHM amanra owupuw Kkobunustura
ara. Xucobnab uyukapyBuM ywby KypunmanapHuHr  Gupranukga
OaxapaguraH nwm xmcobnab vnkapuwl yHymaopnurn dynumya xap kangam
bowka npoueccopnap OunaH kKuécnab OGynmamguraH  pekyppeHT
anropuTMnap mxpocura apulinwl UMKOHUHK 6epagu. 3amoHaBun DSPra
MUCON Tapukacuga KynmaarnnapHu caHad yTuw MyMKUH:

- Analog Devices dupmacuHuHr ADSP-21XX owunacura maHcyb —
6enrunaHran Hyktanm 16 paspsanm DSP, yHymagopnurn 30 MIPS ra kagap;

- Texas Instruments dompmacuHuHr TMS320C3X omnacura maHcy6 —
HyKTacu yasrapyBdaH 32 paspagnm DSP, yHymgopnurn 30 MIPS, 60
MFLOPS ra kagap;

- Texas Instruments dumpmacuHuHr TMS320C240 — 6GenrumnaHraH
HykTann 16 paspsgnu DSP, ysatmanum OGowkapuw Basudacn y4yH
MOCRaLITUPUITaH.

Intel Mukponpoueccopnapm

banvk oBuga KynnaHunaguraH OnekTpoH Xxypak OunaH  yKyBun
MwnaTaguraH LWaxcuri KOMNbloTep ypracmga kKaHgam ymMyMunnumk 6op?
MkkanacuHnHr  3amupuga Intel MUKponpoLueccopnapm MaBXy[.
Mukponpoueccoprnap TyFpucuga ran  bopraHga  Kynyuunvk  Laxcum
KOMNbIOTEPHM TacaBByp Kunagu. bupok wunk npoueccopniap KyHaanuk
xaéTha KeHr KynnaHunaguran kynnad mexaHusm Ba acbob-yckyHanap
nuura ypHatunrad agun. 1971 vnu Intel kKomnaHnAacK Y3MHUHE 3HT BUPUHYK
MUKPOMPOLIECCOPUHMN XaBomna dTraHuga, ywby TexHonorma kenaxakga
kaHOan Mypakkab annapatnap spatunuwunra onmd KenuwmHn ywadaa xeu
KMM Xaénura xam KentupmaraH agu.

lMpoueccop KynnaHunraH anpum coxarnapHu caHad yramms:

- CBETO(OpP KOHTponnepu

- UHTepdaon ynnHyoknap

- pagunomogem

- CYHbUIM NYNOOLW OpKanu anoka

- aBTOMOBUNAa KynnaHunaguraH pakamnm HaBuraumst TUsmmm

- aBTomobunga KynnaHunaguraH yT onavpull Ba EKUIFN eTKasuLl
TU3NMUHN BoLlKkapuLL

- NpUHTEpnap

- OBO3 PEXUCCEPUHUHT MYJSIbTH

- NTOKOMOTMBAApP (OBUraTEMHUHT ANEKTP TabMUHOTUHN Ha3opaTt Kunmbd
BopuLL yYyH KynnaHunaamn)

- UHTepdaon cesyBYvaH (CeHCopsin) BUOE03KpaH

- KOMMbIOTEPNN TEPMUHAN KNaBuaTypacu

- Kyumac amck

- ONEeKTPp 9Hepruacu capdu yctuaaH Hasopar

- TEXHOSOrMK HasopaT (Mwnad Ymkapull Xapa€HWHUHT LapouTnapu,
XymrniagaH xapopat, 6ocum ékn matepuannap capv yctngaH Hasopar)
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- Banuk oBnaa KynnaHunaguraH anekTpoH Xypak

- 3MNEKTPOH rmTapa, opraH, cMHTe3aTop

- FenIMNNn geTekTop

- CMOPT TPEHaXEpPnapu

- JapTC 9NEKTPOH YANHN

- TagKMKOT acbobnapu

- [EeHIM3 Kemanapw weapToBKa My TanapHUHT KOHTponnepnapu

- CcTapT ONOKMHWHI ceHcopnapu (eHrun atneTukaga anbCTapTHUHT
(komaHga GepunmacgaH onguH OfiIMHraH CTAPTHWUHN) ONAWHM ONUL YudyH
KynnaHunagw)

- KOMMNbIOTEpP-Kacca Tu3MmMmapm

- yanu anoka (kyn) TenedoH annapartnapu

- kKabennu TeneBUaEHNEHVHI AeKoaepu

- (hakcumunb anoka annapaTu

- CYHBbUIN Ryngowaarn kabyn KypunmMacu

- TMBOBMET XmMxo3napu

- Bemopnap xonaTtu yctugaH HasopaT KUivw TU3nmm

- CaBOO-COTUKAA KynnaHunaguraH asTomatnap

- Qypagropnukga kynnaHunaguraH aneKTpoH agunak (LUanToH)

- HyCXakall ycKyHanap

- LUTPMX-KOOM NPUHTEP

- pobOT Kynu

- €BBOVIM XaMBOHIIApHU TYTKYHNUKAA KYNanTupuL (XaBOHHUHI TEpUCH
OCTUra Y3WHWHI SKWH KapuHgowu OunaH Yatvwtvpunuwura  nyn
KyMMacnuk y4yH onvMmnap dpownganaHagurad reHeTuk axbopoTra ara xyaa
KNYMK MUKpocxemManap ynaHmb, butkasmnb robopunaan)

Intel kopnopauusicu

Intel - INTegrated ELectronics kopnopaumsicu 1968 nunmn PobepT Hownc
(Robert Noyce) Ba NopgoH Myp (Gordon Moore) ToMOHMAaH sipaTuirax
oynnb, ynapra, kennHdanuk Intel kopnopauuscuHuHr [Oupektopnap
KEHrawm paucm nasosvmurada kytapunrad dHgpto N'poys (Andrew Grove)
xam ywa uinn kywmngu. 1974 vnn koprnopaumsara yHWHr 6Gynaxak
npe3ngeHTn Ba bow bowkapysumcu Kpenr bappetT (Craig Barrett) kengun.

Bupok, ByHraya MukponpoLeccopHn sipaTtuw 6opacuaarn gactnabku
Taxpubanap pactnab Shockley Semiconductor Laboratory dumpmacu
cyHrpa Fairchild Semiconductor dupmacmga (apym  yTkasrmynap
nabopartopusanapu) yTtkasunrad agu. Homc Ba lopaoH wukkana dupma
xogumnapn 6ynuwumnb, ynap spatuwraH Intel, ywby dupmanapaa
TynnaHraH TaxpubanapHm Tabumin paBuwga y3uvra Myxaccam 9TraH
KaHOanamp ankMme Tapkmbra yxwall KopxoHa oynaw.

Hownc Musicura cxema NNFnLL MobanHuga cumnapaaH
donganaHmacgaH anemMeHTnapHuM butta KpemMHUMnu nnactmHa yctuaa
nnFnG, y3apo ynab KypuLl FOACK KernraH.
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1959 nmnu Homnc andbpysnmoH nHTerpan €kn MmeTans YaHrm nypkanraH
pesucTopnap xakuga, Teckapu WyHanuwra KysfatunraH pn-ytiwnap
épgamuaa acbobnapHu 6Gup-bupraaH msonaums KUnuw xycycuaa xamga
to3ara mMeTarnn YaHrmHU nypkaw nynu éunaH xocun KUnHraH okcugnapga
oyunraH TewwuKknap opkanu anemMeHTnapHm oup-ompm ©OunaH  ynaw
TyFpucunga y3vHuUHr bupnHum 6atadcun MabinyMOTHOMACKUHU XaBona aTau.
AHa 6up on yTtrad, Homc 6mp HeyTa anemeHTnapHu buTTa KpucTann yctura
XonnawTtmpuw fodcu bunaH yptoknawan. AiHn wy dypcataaH uHTerpan
cxema xakmgarn fosa pean Bokenukka anmnaHgw. Fairchild Semiconductor
myBadpaknaT yykkmcura vmkkaH namtoa Pobept Honc Ba lNopgoH Myp
Intel pupmacuHm apaTuw makcagmnga ys doupmManapuHm Tapk aTuwan.

Ywa paspaaH obTtubopaH Intel dupmacu, yHga wvwnanguvrad
xogmmnap coHun 64 muHrgaH owmnb ketraH, xap nunu (1997 mn oxupuga
ONWHraH MabfnymoTrnapra kypa) 25 munnuapg gonnapaaH opTUK MUINK
Aapomapg KypaguraH, Mukponpoueccop uwnabd vmkapuw 6ynnya gyHéaa
3HI MNPUK KOpXOHara annaHmb konaw.

Xncobnaw mMawmHaACcUHUHE “mMusaicn” geb HoOM onraH MMKPOnpoLeccop
laxcnun KoMmnbtoTep Ba 6Gowka Kynnab anekTpoH KypuiManapHu
OolwkapaauraH 6ol opraH BasudacuHu dakapagw.

Intel onpmacuHMHr mukponpoueccopnapu

1971 MMNHUHI HOA0PL onunaa Intel Kopnopaumndacu y3MHUHE yd Hadbap
MyxaHOMCW TOMOHMAAH uwnab 4mkunraH Ba TwKopaT Makcagnapuna
TapkaTuW YYyH MyrkannaHraH gyHéaa aHr ouvpuHum 4004 pycymnu
MUKPOMNPOLEeCCop ApaTraHnHM 3bMOH knnau. byryHrn ctaHgapTnapra kypa
Xyda cogda caHanaguran ywby mukponpoueccop Tapkmbuga aturm 2300
Ta TpaH3uctop O6ynmnb, coHmapga 6Gop-uyin 60000 Ta xmcobnaw
onepauuanapvHu 6axapraH xonoc.

ByryHrn mukponpoueccopnap oMmasun mwnab dnkapunaétraH xyaa
Mypakkab Mmaxcynor 6ynub, y3 wunumra 55 wmMunnuoHgaH opTuUK
TPaH3UCTOPHMU MyXaccam 3Taau, coHusida t03nab MunnanoH onepaumsinap
b6axapaawn. by 6opaga onmb GopunaéTtraH TagkMkoTnap aca Tobopa xagan
KeYMoKaa.

4004 pycymnun mukponpoueccop

1971 wmnu Intel KopnopauUMACUHUHT OUPUHYM  MUKPOMPOLIECCOPU
apatungn. 4004 pycymnu ywby mukponpoueccop TypT outnu OynraH,
ABHU Yy TYPT OUTNM COHNApHW caknan onraH, ynapra wuwnos 6epraH,
XoTupa Kypunmacura caknaraH €ku yHaaH xucobnab udukapraH 0Oynuo,
KanbKynatopnapga kynnaw ydyH myrmkannadrad. 4004 pycymnu 4mn (€ku
KpucTansn) ywa gaspAa AyHEéOa aHr 3yp KOMMbkoTep caHanraH Amepuka
xykymatnHuHr ENIAC pycymnu komnblOTEpUA@H Xam Kydnu BoOcuTa
cupaTtnga abtupod atunau. XKymnagad, ywby komnbtotep coHnaga 5000
nypuk baxapran 6ynca, 4004 aca 60000 nypukka nwnos 6epraH. ANHU
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nantga ymn 6apmMoK yumaa komnawraH 6ynca (yHuHr yndamm 1/6 ra 1/8
atonm 6ynran), ENIAC 3000 kBagpat dyT manMgoHHU arannab, sasHu 30
TOHHagaH opTuK 6ynraH. XopHuHr ywby nxtmpocu y3 saktnga HOMCHUHN
MHTerpan cxemacu kabu katta axamumatra ara 6ynraH. [Npoueccopra
ywaHga “4un yctmgarm KomnbioTep” HOMUMHM onau. Herakm aHOu, 3ukp
3TUNraH KOMMNbLITEP TOMOHMAAH amarnra OWUPUIIraH XaMmkn apnpmMeTuk
Ba MaHTMKUI Basnanap MUXHUHI Kannofnagek kKenaguraH Ymn ndnaaH xomn
onraH aan. Napxakukat, 4004 ymymMaH CyHbUN UHTENNEKT TU3UMIAPUHW,
XyCyCaH LWaxCUn KOMMbKOTEp sdApaTunvwm Yy4yH Wyn ounb ©GepraH
NHKNNOBUN NXTUpPO BynraH agu.

8008 pycymnu mukponpoueccop

1972 nnu Intel KOMMNaHUACK Y3UHWHT HaBbaTaarm
MUKpornpoueccopuHn  uwnab  uumkapau.  Ywby  MUKPONpOLEeCCOPHMHI
KyBBaTU YTMULAOLWMHUHI KyBBaTUAAH MKKM XMCCa OPTUK 3TWU. Xucobnalu
TexHonornanapuHunHr xxoHb6oaun [oH JlaHkactep (Don Lancaster) wwaxcui
KOMMbOTEP NPOTOTUMUHM UWINA0 Ynkuwaa KUPUTULL-YUKaAPULL TepMUHanm
cndpatnga 8008 pycymnv npoLecCcopHn Kynnaau.

8080 pycymnu mukponpoueccop

1974 wvnn  yukapunran 8080  pycymnm  MuKponpoLeccop
Koprnopauusira 4YvMHakam MyBadddpakuaT  KenTtupgu.  Tawku  xoTupa
‘cTeK’vIHWHT (pyc. “cTek’) nango 6ynuwin anHn Wy Mukponpoueccop éunaH
oornuk  6ynub, kupuTUnraH xap kaHganW pactypgaH  dovganaHuil
MMKOHUHN apaTtan. Ywby npoueccop “Anbtanp” pycymrnvm BUpUHYM LLaxcum
KOMMNbIOTEPHUHI “MUA”cK cnudpatraa KynnaHaw.

8086-8088 pycymnu mukponpoueccop

1978 nunn Intel dpupmacu GupuHum 6ynmbd 16 Gutnn 8086 pycymnu
MUKponpoueccopHn mwnab yukapan. Ywby mukponpoueccop 80x86 aneb
HOM onraH 6yTyH 6oL MMKponpoLueccopnap ounacuHUHE axgoau éynau.
Can yTtra4, yHuHr ypHura 8088 pycymnn mukponpoueccop kenub, y 16
ontrim  nukm  peructpnapra osra Ba 8086 MUKpPONPOLLECCOPUHUHT
apXUTEKTYpacuHN TakpopraraH 6ynca xam, Tawky MabiiymoTnap LnHacu
8 GuTHM Tawkun 3traH. IBM kopnopauMsiCUHUHI 3HOMIMHA TaLIKUI TonraH
OynMHMacmn waxcum KomnbloTep dApatvw Ba wuwnabd ymkapuwra
nxtucocnawraH 0ynub, ywby 6ynuHMa TOMOHWMOAH Xapwua KWMWHraH
MasKyp KypuriManapHuHr nmpuk naptmacu 8088 pycymnu npoueccopHu
IBM PC HMHI Mmusicura annaHtTmpau.

286 pycymnu mukponpoLeccop

1982 nmunun 286 pycymnn MUKPONPOLIECCOPHUHT SpaTUmLLIM xucobnatl
TexHonornanapura ouvg sHru foanap uvwnab  yvkunuwmga  Kynunrad
HaBbaTaarn kaTTa kagam 6ynau. Ywéy mukponpoueccopHuHr 80286 aeraH
HOMW XaM KeHr TapkanraH 6ynud, yHu wuwnab uyukuw >xapaéHuga
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MUKPOKOMMNbIOTEPNAP Ba KaTTa KoOMMNbOTEPnap apxutekTypanapuia
apuwmnnraH totyknap umHobatra onuvHan. 80286 MMKpOMpOLECCOopU WKKK
pexuMmaa uvwnam onagw, XymnagaH: pean maHsun pexumunga y 8086
MUKPOMNPOLECCOpU MWNHK Baxkapagun, BUPTYan MaH3UNMHUHT XMMOsINaHraH
pexumpnaa (Protected Virtual Address Mode) éku P-pexumpa aca gactyp
Ty3aguraH MyTaxaccucra Kyn MMKOHMAT Ba BOCUTanNapHW xaBosia aTagwn.
286 pycymnun mukponpoueccop Intel dumpmacuHuHr ongumH sipatuniraH
MUKpOMNpoLueccopriapu y4YyH Ty3unraH xap kKaHgan [acTtypHu OGaxapui
kobunuatura ara OupuHYM Mukponpoueccop ©Oynaun. LWy paeBpaaH
abTnbopaH pactypunm Mocnuk Intel dumpmacu  Mukponpoueccopnap
ovnacvHn 6Golka ounanapgaH axpatud TypyBuM anomatm 6ynraHuuya
Konmokaa.

Intel 386 pycymnu mukponpoueccop

1985 nunn 275000 Ta TpaH3ucTopra ara, SbHU TPaH3UCTOpSiap COHU
9Hr OumpuHun 4004 pycymnu npoueccopra HucbatadH 100 GapobapaaH
owmnd KeTraH, 6Gup BakTHUHI y3uaa OMp HeyTa gacTypHM amanra OLIMpPULL
NMKOHUATUHN BepaguraH “kyn Basudanu”, 32 paspsanu Intel 386 pycymnu
MUKponpoueccop mwnabd ymkungu. Mukponpoueccopnap TexHonormsacunaa
3pULLINIITaH  CYHITKU KOTYKMap MyXxaccam aTunraHira kapamam 80386
Y3uHUHT axgognapn 8086 Ba 80286 ydyH kaTtTa Mukgopaa TyaumraH
Aactypum TabMWHOT GBunaH obbekTnn kog 6Oynnya MOCHMKHWM caknab
KONaW. YHUHr BMpTyarnl MallMHa YMKALW XOccacu anoxuvaa Ku3nkuLL
ynrFoTagn. Ywby xocca 80386 mwukponpoueccopura UNIX Ba MS-DOS
CUHrapu onepaumoH Tuaumnap ToOMoOHMOaH OolwkapunaguraH gactypriap
MKpOCUra YTULL WMKOHMHU 6epaaun. Y3uHuHr 32 BUTNuM apxuTekTypacw
Tyganmnm Intel 386 pycymnu  MUKponpoueccop  KaTtra  COHMW,
MabfAyMOTIAPHMHI KaTTa Ty3unuLK Ba KaTTa XaXmnu gactypnapra (éku
AacTyprapHUHT KyN COHWUra) ara Ba Ly Kabu onepauusnap mkpocu bunax
TaBcudpriaHaguraH “Mmnpuk” TUaMMnapHu kynnab-kyBBaTnaw yvyH 3apyp
Oynaguran gactypun pecypcnapHui TabMuHnangu.

Intel 486 pycymnu mapkasuin npoueccop

1989 nunu Intel Kopnopaumacu TpaH3ucToprap COHW MWUISIMOHAAH
ownb ketraH 80x86 neb HoMmnaHaguraH MMKponpoueccopnap OUnacuHUHL
OvpuHYM BakMnNuMHM xaBona aT1auM. 486 npoueccopnapuHUHI  aBnoam
KOMMNbIOTEPAA KOMaHAanap catpy opkanu amanra owvpunagurad nwaax
‘kKypcaTrnH-y 6up 6op 4epT!” pexumumra yTUnraHnurMHM HuwoHnagu. Intel
486 wuura ypHaTunraH MaTemaTuk conpoueccopra ara OupuHYUn
MUKporipoueccop 6ynau. Y Mapkasun npoueccop YypHura Mypakkab
mMatemaTuk amannapHu 6axapmb, MabnymoTnapra uwnos 6epuw
XXapa€HuHN ce3vnapnv gapaxaga tesnatunb obopan.

486 npoueccopn KoOMaHAa Ba MabrymMmoTnapHuHr 8 KbantnHmn caknatil
YUYYH MyrpkannaHraH 6ynub, mukpocxema myura ypHatuiraH Myku Kalra
ara.
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ApatnnagvradH gHrM MMKOHUATNAP TU3MMITAPHUHE Kyn BasudanurmHm
SHaga KeHramtupagu. AdHrM onepauusinap Xotmpa KypunmMacu uyugaru
cemacopnap 6unaH onubd OopunaguraH wwnap Te3NUrMHU oLmpagm.
Mwukpocxemanapgaru Xnxosnap K3LL-XOTUPaHWNHT 31aauaTnn
oynmacnuruHm  kadgponatnab, Kyn caTxnn  K3WnawTupuwW Xapa€HuHU
amanra OwupuwW YdyH MyrpkannaHraH BocuTanap WwuHuM Kynnab-
KyBBaTnauaw.

Pentium pycymnu npoueccop

Intel dpupmacuHmnHr acocun oTyknapmgaH 6upm Pentium pycymnu
npoueccop dpatunuwm 6yngu. by nw 1989 nun uioHb onnga GownaHau.
Pentium HM wnwnabé umknw Ba cuHab kypuw uvwnapuga Lwaxcun
KOMNblOTEPNApPHM Mwnab unkaguraH Ba [acTypui TabMUHOT Ty3agurad
acocun myTaxaccucnap gaon umwtnpok atnwaun. by aca, y3 Hasbatuga,
NONNXAHUHT YMYyMUI MyBaddakmusiTura cesamnapnm omun 6yngu.

1991 wWuMn uHTMXOCMOA npoueccop MakeTn Tamép 6ynnb, yHaa
MyXaHOucnap AacTypum TabMUHOTHM uwra Tywupuwra wmysadydak
oynaunap. Jlonmxa wuwnapm acocaH 1992 WunHUHr deBpanb onvaa
HUXOsicura eTkasunmb, npoLecCopnapHUHr Taxpuba y4yyH spaTunrad
NapTUSCN KEHr KaMpoOBNW CUHOBAAH YyTkasuna 6ownaHan. Pentium
CaHoaTUHM y3nawTmpuw to3acugad kapop 1992 nunHuHr anpenb onuvaa
kabyn kunuHnb, 1993 nun 22 mapTt KyHM Pentium nNpoLEeCCOPUHWUHT KeHT
KaMpOBN TakOMMOTW YTKasUnaw.

butta KpeMHunnu acocra 3,1 MUNMOH TPaAH3UCTOPHU BupnawTupraH
32 paspsgnm Pentium npoueccop Y3uHUHE tOKCak yHymaopnurn 6unaH
TascudpriaHagn. Pentium npoueccopHUHr cynepckansap apxuTekTypacu
dakat Intel 6unaH MoC KenaguraH WKKWM KOHBEWEpPNU uHAyCcTpuan
apxuTekTypagaH wubopaTt. byHoanm apxuTekTypa npoueccopra TakTim
YacToTaHWHr 6mp aaspu mobarHmaga duTTagaH opTUK kKomMaHaa daxkapuul
opKanu wuW YHYMAOPSIMTMHUHT SAHIMM  gapaxanapura Yukuw WUMKOHUHU
O6epaun. Pentium npoueccopaa amanra owmpunraH siHa 6up xyaa Myxmm
NHKMNOGMIN TakoMunnalwlyB — anoxuga-anoxmaa KalwnawTupuw XapaéHu
Xopun atunranm 6yngun. Mumra Beprynm yarapyByaH TakoMuminawwTupunran
xucobnaw 65okM  ypHatunrannurm 6omc Pentium npoueccop tokopwu
aapaxanu xucobnawl amannapuHu 6axapuwl MMKOHUHW apaTtau. Tallku
TomoHgaH Pentium npoueccop 32 6utnn kypunma ©Oynmb, xoTupa
KypurimMacura ynaHraH Talkyu MabflyMmoTnap wnHacm 64 6utnmn caHanaaw.

Pentium npoueccop KomnblTEPNapHM TOBYLL, OBO3SIM Ba MaTHMAN HYTK,
doTo Taceup kabu “pean gyHe” anomatnapu 6unaH uwnawra ypratgu.

Pentium Pro pycymnu npoueccop

1995 WunHWHr  Ky3nga uvwnab yukapunradn  Pentium  Pro
NpoueccopnapHUHr  ONTUHYM  asrnogura acoc congu. Pentium  Pro
npoueccopnapu TUNYanuM YUKW SKOWMapUHUHE  MaTtpuuacura  ara
moandpukaums kunmHran SPGA (Staggered Pin Grid Array) kopnycnap
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naura ConMHMG TamépnaHraH. 3uKp 3TUMraH Tun4vanapHuUHr omp Kucmm
lwaxmaTt ycynuaa xonnawtupunraH. butta 6yHgan kopnyc (Mukpocxema)
nanga 2 Ta KpucTtann, XXymnagaH: npoueccop sapocu Ba Intel dompmacunga
TavépnaHraH WKKMNamum Ko KowmnawTtuvpunraH. Ywéy kaw agpo
NPOLIECCOPUHUHTI YacToTacuaa vwnaraH. by 4actora aca Pentium Pro HuHr
Xamukn Tapuxm gasomuga 150 My gaH 200 My ra kytapungu Xxosoc.
Typnu mogudukaumanapga kaw xaxmu 256 KbamtpaH 2 MOGawntrada
OynraH, YHUHI UWOHYAUIUIMHK owmnpuw y4yH ECC-HasopaTt KynnaHumnrat.
Maskyp npoueccopnap yvyyH 387 Ta 4YMKAW Tunyanapura ara cokeT 8
TanepnaHraH. IHTepgenc KMcMm CMMMETPUK MynbTUNPOLIECCOPIN ULLISIOB
Gepnw (SMP) yuyyH 4 Taraya npoueccopHu 6eBocuta GupnalTupuLl
NMKOHMHN apaTaan. PyHkumoHan-opTtukda Hasopat (FRC) onnb 6opmnuin
YYYH MPOLECCOPNapHUHI XyPT-KydT Kunmb ynaHuvwm Xam >Kou3aup.
byHaoa 6up npoueccop 6Gowka NPOLECCOPHUHT XapakaTUHWU TeKwupnb
bopaan.

Pentium Pro npoueccopn MawKMHACO3NWMK Ba WMWK uvwniapaa
donganaHunaguraH cepsepnap Ba Nl cTaHuusinapu,
aBTOMaTnawTMpuUnraH nomuxanaw Tu3umnapu Ba QacTypun naketnap
yuyyH 32 paspsaanvm unoBanapHuMHr Te3d uvwnaw KoOMnuATUHM  owmpuLl
Makcaguaa Kyydnm Bocuta cudaTtunga nwnad umkunraH. bapya Pentium Pro
npoueccopnap Te3 uvwnaw KoOUNUATUHM SHafda OWMupuLL YydyH Xu3maTt
KMnaguraH Kaw-xoTupa KypPUIIMACUHUHE WMKKMHYM MUKpocxemacu 6unad
XuxosnaHagu. OHr Kyudnm Pentium Pro npoueccop Ttapkubupa 5,5
MUNSIMOHAAH OPTUK TPAH3UCTOP MaBXy[,.

MMX TexHonorusicura ara npoueccopnap

1997 nn 8 aHBapb KyHu Intel koprnopaumacu MMX TexHonorusicura
ara Pentium npoueccopuHn — Intel TOMOHMAAH WWNA0 YMKUNraH SHMM
TEXHOMOrmA, AbHU axbopOTHUMHI Xap-xun (BMOeo, ayamo Ba LWy Kabwu)
Typnapu 6unaH uwnangurad unoeanap camapacuHi OLMPULL UMKOHUHN
ApaTyBUYN TEXHOSOMUSA KOPWUN  3TUAraH OUPUHYM  MUKPONPOLIECCOPHM
achuwa kungm.

HacTtypunnapHuHr dukpura kaparaHga, Intel kopnopauUsiCUHUHP
adumwa kunuHraH MMX TexHonornacu cyHrrm 10 nmn gasomuga apatunraH
Intel apxuTeKkTypacuHUHI ce3nnapsiv SXWuaHraHIurmHn adrnatagu. Ywoéy
TexXHonormaHn nwnad yukuw Tagbupnapu y adpuwa KunvHraH caHagaH
Ovp He4ya MmN onauH, axBOPOTHUHI Xap-Xun Typrapura uwnos 6epysyn
xucobnaw TUMMIMAPUHUHE Xadan puBOXMaHuWwMra xasobaH GownaHau.
XymnagaH, tokopu cudpaTtnu rpaduka, BMAeO TacBuMp Ba ToByw 6GunaH
OOFNUK MwWnNap yTta toKopu YHYMOOPSMKKA 3ra npoLleccopnapHy sipaTuLl
3apypusaTUHN  TyFOupAN. ByHOanm OXTUEXHWHI OlMwiura, LWYHUHIAEK,
NHTepHeT (Internet) TapMOFUHWHI paBHaK TOMULWIM Ba LUyHra MyBOQIMK
axbopPOTHUHI Xxap-Xun TyprapuHU MaBXyd anoka nynnapy opkanu ysaTuLu
(eTkasuw) 3apypusaTu to3ara uYuKkaHnurm xam caba® oyngu. Intel
Koprnopauusicn MyxaHgucrnapun 57 T1a siHrM nypukHoma uvwnab yukgunap.
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Ywoy nypukHomanap >xagan xucobnaw amannapu 6axapunuwmHn tanab
3TNO, NPOLIECCOPIAapHUHI MyanlsiH Typu urosanapura xoc 6ynraH ogatun
uuknnap Gaxapunuwmn  mMobarHuga MW YHYMZOPSIUIMHW - OLIMpPULL
WMKOHUHN apaTau.

Ywoy saHru npoueccopnap Intel dwupmacnpa dpatunradH 0,35
MUKpPOHNN gaHapa saxwunaHraH KMOIl-texHonormsnap acocuga uvwnab
Ynkunan. Maskyp TexHomnorus KyBBaT Kam capd aTunud, YHYMAOOPISIMKHU
oWwMpUW  UMKOHUATMHU Bepagn. MMX TexHonoruscura ara Pentium
npoueccop y3 nuura 4,5 MUNIIMOH TPaH3UCTOPHU MyXXaccam aTraH 6ynmo,
yHra MMX nypukHOManapu KUpUTUnraHuaaH Talkapy apxXmTekTypacu xam
ce3unapnun axwunaHrad. XXymnagaH, KpucTtannra >omnawTupuirad Kal-
XOTUpPa KypPUIMaCUHUHI XaXXMU UKKM Bapobap owmpunraH (SbHu aHan y 32
K6 ra TeHr) Ba wapTnu yTUWINapHW ONavHaaH camapany antuwl MyMKUH.
by aca NPOLECCOPHUHI  CTaHgapT  3TanoHnu CUHOBnapuaa
YHYMOOPNUKHUHT 10-20% ra owmpuLl MIMKOHUHK Bepauw.

MMX TexHonorusicu Intel apxutekTypacu 6unaH TynvK MoCnaLlULLIHK
TabMuHNangn. byHpoaH Tawkapu, ywby TEexXHOMNOrns KeHr KynnaHunuod
KenaétraH onepauvMoH TU3UMMap Ba amanui gactypum TabMUHOT GunaH
TYNUMK Mocnawagun. Ywby TtexHonorus OynfFycu npoueccoprnapia >Xopuin
aTunau.

Pentium Il pycymnu npoueccop

1997 nmnn 7 maii kyHu Hito-Mopkaa Intel kopnopauvsict Y3MHUHT OnaviH
Klamath wvw Homn 6Gunad Tawuw ©GynraH  Pentium Il pycymnu
NPOLECCOPMHN pacMaH xaBona aTau. YMymun dpasunaTtura kypa, ywby
npoueccop MMX TtexHosnoruscura ara Pentium Pro npoueccop KypuHuwiura
ara 6ynub, y3uMHMHr axgoaugaH KMYMK Ba ypTta Ou3Hec coxanapuia
KYNNaHUAUWN yYyH MyrkannadradHnurn éunad dapk kmnagu. Pentium |l
CTON ycTura ypHatunaguvraH LaxcumM KoMMbloTepnap, TapMOKka
ynaHaguraH Laxcum KomnbioTepriap, MW cTaHuuanapu Ba OGownaHfFmy
NofoHadaH wvwnatunaguraH cepeeprap wuyura  ypHatiw  yudyH
MyJIDKannaHraH.

Y3 nunra 7,5 MUNAMOH TPaH3MCTOPHM Myxaccam atraH Pentium I
pycymnu npoueccopga ayauo, Bu3yan Ba rpadpuk  MabriymoTnapra
camapanu uwnos GepunuwMHn TabMuHnoByn Intel MMX TexHonoruscu
xopun atunraH. Kpuctann Ba HOKOpW Te3NUMK OuMnaH uwnanauraH Kall-
XOTUpa KYypUSIMACUHUHI MUKpocxemMacu 6up ToMOHMama KOHTakTra ara
(Single Edge Contact — SEC) kopnyc wnuura >xounawtmpunraH. Ywbéy
Koprnyc, ONAuMH YMKapumiraH >yga Kyn KOHTakTnapra ara ©OynraH
npoueccopnapgaH dapknupok, 6up TOMOHNama axpaTkumd BocuTacuia
TM3MM nnatacu yctura ypHatunagu. HwucbataH ap3oH Hapx 6wunaH
“Pentium Pro kyopatun’Hn TabmuHnaw ydyH Intel kopnopaunsacu L2-cache
nuvga BSRAM pycymnu kaw-xoTupa KypuriMacuHu Kynnawra maxoyp
oynan (acnuga Pentium Pro wynga wmaxcyc 6yioptma  ©BunaH
ypHatunaguraH Hapxu KMmmart kaw kynnaHunagu). PGA kopnycu nyura
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npoueccop S4pOCU Ba  KALW-XOTMPA KYPUSIMACUHU  MOHTaX  KUSULL
mMobanHuaa to3ara kenaguraH Opak dousn xam XKyga Myxum  OMWI
9KaHnurm Ba Wy ©Oouc MoHTax wuvwnapu Pentium Pro wnwnab
Ynkapunuwmnaa sHr kKuMmmat 6ockuy akaHnurm aéH byngu. Hatuwkaga, ywoy
MYaMMOMaPHUHI akcapuaT KNCMUHW Xan aTraH ywa SEC-kaptpuax (Single
Edge Connection Cartridge) Ba yHra xampox, 6ynraH slot 1 nango 6yngu.
Ma3skyp npoueccop dorganaHysymnapra pakamnu poTo cypartnapHu
LLAXCUMA KOMMbIOTEP MyMra KMputuw Ba uwnos 6epuw, ynapHu VHTepHeT
opkanu gycrtnap Ba kapvHgolunapra iobopuw, maTtHnap €3mb, Taxpvpnalty,
MYCUKUIA acapnap Ba XaTTOKW OUNaBui KUHO YYYH KMYMK caxHanap spaTuLu
xamga ywby Buaeo TacBupnapHu ogauvin TenedoH cumMu BocuTacuaa
MHTepHeT TapmoFn opkanu y3aTtui (kabyn Kunmi) UMKOHUATUHK Bepagw.

Celeron pycymnu npoueccop

0.25 MKMm-TexHonorusicm  Gynnda  gpatunrad  “OHr  ogaumn”
KoMnbloTEpPnap YydyH npoueccopHuHr Celeron pe6 Hom 6GepwunraH
cogganawTupunraH  BapumaHtTu  umwnad  udukapungn. Wnk  Celeron
npoueccopnap S4poCUMHUHE Yactotacu 266 sa 300 MIy (wwnHa YactoTacu
— 66 MI'y) 6ynraH. Mkkunamum Kaw-xoTmpa Kypunmacu kmputunmaraH. by
aca, y3 HasbaTtuga, uvw yHymgopnurga ya3 akcuHu Tonaum (Tu3um
nnaTanapuaa UKKuamum KaLww-xotmpa Kypurmacu yuyH cnot 1 (axpaTtkmy),
Tabuuiikn, 6ynmaraH). Tusaum nnatanapuvHuHr Hapxy Tywuwn Ba Celeron
HWHI Y31 ap3oH 6ynuwmn 6apobapuga xaBackopnap y4yH MyrpkarnnaHrad
MallMHa YMHOaH Xam ap30H 6ynraH.

ByryHru Celeron npoueccopnap, yactotacu 300 My nu Celeron 300A
mMogenuaaH 6ownab, aopo Kpuctannu yctuaa ypHatunraH Ba SAPOHUHT
yactoTacuga TYNuK uwnanguraH Knamk xaxkmnum (128 Kéant) nkkmnamum
KaLW-XoTupa Kypunmacura ara. byHpan npoueccopnap Mendocino Homwu
bunan xam atanagu.

TakT yactotacu 500, 466, 433, 400, 366 Ba 333 MI'y nu Intel Celeron
NPOLECCOPNapHUHI MW YHYMOOPAUIMKM KEeHr OomMMarnalwraH 3amMoHaBuK
urnosanap Te3 Ba camapanuM uvwnawvHM - TabMuHnangu.  byHaan
npoueccopnapra, acocuga Pentium |l npoueccopn gpatunraH P6
MUKpoapxuTekTypacura owug 6apya adpsannuknap 6OGepunraH. TakT
yactoTtacu 500, 433, 400, 366 n 333 MI'y nu Intel Celeron npoueccopnap
namra xaxmm 128 K6 nun 2- papaxara MaHcy® MKKMamMyu Kal-xoTumpa
Kypunmacu ypHatunrad. Takt 4dactotacu 300 MMy nu Intel Celeron
npoueccopnapHuUHr sapocn y3 wuumra 7,5 MWANIMOH  TPaH3UCTOPHMU
My>accamMm 3TraH. TakTt 4vactotacm 500, 433, 400, 366 v 333 Mly nu
npoueccopnapHUHr aapofiapy aca 2- gapaxara MaHcyb MKKMnamym Kall-
XoTupa Kypunmacu ypHatunradnurn 6onc 19 munnuoH TpaHsuctopra ara.
Bapua Intel Celeron npoueccopnap 0.25 mukpoHnun KMOIT-TexHonornsnap
acocuaa nwnab ymkmnagn. bapya Intel Celeron npoueccopnap (P.P.G.A.)
TUNYanNU YMKAL XXKOWMAPWHUHI MaTpuuacura ara nnactuk Kopnyc myuaa
conuHunb 4ukapunagn. P.P.G.A. dopmdakTopn npoueccopHuHr 370
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KOHTaKTNKM ysicura moc kenagu. by aca, y3 HaBbaTuga, KomnbloTep mwnabd
YnKapyBYMnap y4yH TU3MMmap HapXvH TYLUMPULL YYYH SSHTU MMKOHUATRApP
ApaTnO, XXON3 KOHCTPYKTUB nonmnxanap y4yH KeHr nyn ounb 6epaaw.

byHaaH Tawkapwu, Takt yactoTtacu 433, 400, 366, 333 Ba 300A MIy, nu
Intel Celeron npoueccopnap kopnyc wuumga ypHaTUW Kynawnuirn Ba
TEXaMKOPNUKHN TabMUHIOBYN S.E.P.P. pycymnu koHTakTnap 6up ToMoHra
XomnawTtupunraH xonga eTtkasunagu. KynnanunradH kopnyc TypuaaH
kaTbhi Hasap Intel Celeron npoueccopnap Kopyu cudartnu, UWOHYIN Ba
bowka Kypunmanapra Moc kenagun ged abtupod aTunmokga. Ywoby
npoueccopnap ngopara oug KeHr ommMarnaliraH 3aMOHaBuA mMnoBanap Ba
MHTepHeT TapMofura KMpPULWIHU TabMMUHOBYM gacTypriap OuvnaH uvwnaw
YUYYH Ky4nm npoueccopnap caHanagu.

Xeon ounnacura maHcy6 npoueccopnap

Kyunn komnbtoTepnapga Xeon npoueccopnapu kKynnanunagun. Ywoy
npoueccopnap YydyH Crnot 2 xopuh atunraH. Ywby cnot (aHrm
NPOLECCOPHUHI  UHTepdenicn OunaH Oupranukga) FRC nu  opTukya
TnaumnapHn xam, 1, 2, 4 Ba xaTTokm 8 npoueccopnn CUMMETPUK
TU3UMMAAPHN XaM sipaTul UMKOHWHM Oepagun. LLnHanapuHuHr yacTtoTtacu
100 Mlu, agpocuHuHr Yactotacu aca 400 My Ba 6yHOaH xam oKopw,
MKKMNaMuum KaL-xoTupa Kypunmacu xygam Pentium Pro ga cuHrapu sapo
yactotacuga uvwnangn. Mkkunamum Kaw-xoTupa KypUSIMACUHUHT XaXXMU
512 K6aunT, 64 Gantrada kawnawTtupunraHnga 1 ékm 3 Méant (36 6utnu
MaH3un GenrvnaHnwnga XaMmmkm MaH3nm MakoHu). Xeon npoueccopnapu
HadpakaT kaTTa KyBBaTW, Oankm kaTtTta, xycycaH: 15,2 x 12,7 x 1,9 cm
ynyamnapu éunaH xam axpanumb Typagm

Xeon npoueccopnapy  TM3aMM  axbopoTMHWM  caknawl  YyYyH
MyJIpKannaHraH siHrm Bocutanapra ara. [Npoueccopgarm dpakaTt YK y4YyH
MyrpKannaHraH npoueccopra ong ax0opOoTHM CakrnoBYM AOUMWUIA XOTupa
kypunmacn PIROM (Processor Information ROM) sapo npoueccopu Ba
KAW-XOTUPa  KypPUIIMacWHUHE  3MeKkTp  TacHudnapuHu  (Yactotanap
AnanasoHn Ba WCTEBLMOST KUMWHAOUIAH 3MEeKTp KyudfaHuwnapHu), S-
TacHUnapHu Ba NMPOLECCOPHMHI 64 OuTNn cepus pakamMuvHW caknanaw.
CPUID wupeHTuduKaumanaw mnypukHomacura kypa 6yHaanm axbopotra
Knpnb Gynmanan. OHeprust XKuxatmgaH MyxTop caHanraH Scratch
EEPROM xoTumpa Kypunmacum npoueccopHn (Eku ywby npoueccop
ypHaTUAraH KOMMbOTEPHN) eTKa3yBYM TOMOHMAAH TU3nMra ong axbopoTHH
KAPUTULWL  Y4yH MyrkannadraH 6ynub, 6yHgaH 6owka Hasbataaru
axbopOoTHM KUPUTULWIAAH XMUMOSI KUMNUHraH Oynuwun MymkuH. [poueccop,
xapopaTtHu HasopaTt Kunnb 6opuil y4yH gactypnaHagurad Kkypunva bunax
Ovpranukgarn xapopart gatyurm (4p0 KpucTanu yctura KounawtumpunraH
Tepmoamopn) 6unaH >kuxoanaHraH. Ywoby kypunma KapTpuoK CUHOBAAH
yTKasunaétraH Oockuyga MyandaH npoueccopgary tepmoauos Obynuda
Tekwupn®  TyFpunaHaguraH  adHanor-pakamnu  ysraptupruadra  ara.
TepMOMeETp CO3MAHULIMHUHT JoMMUK cOoHM (KoHcTaHTacu) PIROM ra
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KApUTUNagu. XapopaTtHu HasopaT KU1 KypurmMacu gactyprnaHagu, SbHU
YHra ysraptmpuwinap 4actotacu xamaa xapopart derapanapuv Kuputunagu.
XapopaT ywby 4yerapanapra etraHunga TU3nUM nwmnga yaumnuw pymn bepraH
curHan waknnadHagn. PIROM, Scratch EEPROM Ba xapopaTHu Hasopart
KAWL KypunMacu OunaH XaMKOpnuK Kunuw  ydyH npoueccop [°C
NHTepdiencura acocrnaHraH keTMma-keT yrnaHran kywmmda SMBus (System
Management Bus) wwnHacura ara.

Pentium lll pycymnu npoueccop

1999 wun Intel kopnopauusich Pentium Il Ba Pentium Il Xeon
npoueccopnapuHn xasona atan. Cton yctura ypHatunaguraH LWaxcun
KoMnbtoTepnap yd4yH mymkannanraH Intel Pentium Ill npoueccopmnga 3ukp
aTuUnraH nurra Kagap v yHyMZOPSIUIMHA MUCIIM KypunMaraH gapaxaga
owunwy, 6Gowkapunuw Ba WHTepHeT OunaH wwnaw KynannurmHu
TabMuHNawWw Gopacuaa IpulniraH TEXHOSOMMK KTYKNap Myxaccam
aTunraH. IuTepHeT chongananyeumnnapm Ba axbopot 6epnd GopunaauraH
MynbTUMeOua-unosanap Y4yH acocui WHHOBaumsa (sSHrM namgo 6ynrad
Hapca) — axbopoT okumnapura ong SIMD-keHranTupuwnap 6yngu. Ynapra
knpraH 70 Ta aHrn komaHganap tacsupnap, 3D-rpaduvkanap, ToByLn Ba
B1naeo axbopoT okumnapura WWnoB 6Gepuil, LWYHWHIAEK HYTKHU TaHub
ONUL WUMKOHUATIIApUHU ce3unapnu pgapaxaga kKeHrantmpaun. VHTepHeT-
NNoBanapHUHI Kenrycu aenognapu ydyH xam etapnu bynaguraH KyBeaTu
y4yH xam Pentium Ill npoueccop — y30KHM Kypa OunraH waxcum KomnooTep
doraanaHysvmnapu ydyH abno Komnbototep 6ynmnb konau.

Maskyp npoueccopnapHuHr 6apyacu 0,18 MukpoHnn unfop uwnab
YnKapuLl TEXHONOMMACK acocuga oMMaBui pasuwga nwnabd ynukapunagu.
YWwby TexHONorns TaKT YaCcTOTACUHWHI OLWMULLMHK, OMp KaTop MyXum
AHMUIMKNAP KAPUTUAraHM OOouC UW  YHYMOOPAUIKM dHaga OpPTULLUHWK,
3Heprus UCTebMOSIM MacauvvHKW TabMUHMAAOM, ynyamym ofdam  Couu
TOnacuHuHr 6ew to3gaH Gup KUCMKU yryamura TeHr Hapcanapra uLwsos
Oepul UMKOHUATUHK Bepaauw.

Cton yctura ypHatunaguraH Ba onNub topunaguraH  LWaxcum
KoMnbloTepnap ydyH udmkapunrad Pentium lll, wyHunHroek, cepsepnap Ba
Mw  cTtaHumsnapy ydyyH wuwnab dukapunrad Pentium  |ll - Xeon
npoueccopnapu npuvHUUNuan XxuxatgaH siHrm caHanraH oup kaTtop ysura
XOC TEXHOJSIOrMK Xycycusatnapra ora. byHgam xycycuatnap Xymnacura
Advanced Transfer Cache pycymnu 2 papaxara maHcy® Kalw-xoTupa
KypunMacu xamga TusMMmra oug TakoMmunnawTupunraH Oydepnawtnpuiu
XapaeHu knpagu.

Advanced Transfer Cache TeXHOMOIMACUHUHT  KynnaHUULWN
npoueccop sapocu OunaH npoueccop wuuura ypHatunrad, 256 Kéaut
XXMM 2- oapaxara MaHcyb Tyna Tes3nuk OumnaH MWNoBYM KaL-XOoTupa
Kypurnmacu ypracugarm curHan ytkasuw WUynuHU UKKA Xmucca Kynantumpui
WMKOHUHW apaTaw.
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V3 HasbaTuaa, Ta“Mra oug TakomunnawTvpunrad 6ydepnawtmpuL
XapaéHun “Oydepnap’HuUHr COHW OpTUWM Tyhannm MabyMOTAAPHUHT
TM3MM LUMHacKLaH npoueccopra xagan yTUWWUHY TabMUHAangu.

0,18 MUKpPOHNM SAHrKM wnwnad uunkapuw xapaéuumga dTop OunaH
nermpnaHraH kpemHun guokcnampaH (SiOF) TanépnaHraH kam Xakmnm
nsonatopnapra ara anoMUHUAOAH KANUHraH OnTW KaThnamnn y3apo
Ovpukmanap kynnawvnagn. by aca, y3 HasbaTMga, wucTebMOn
KnnnHagurad Kydnadmwimn 1,1-1,65 BonbTra kagap nacantmpuil MMKOHUHU
apatagn (OyryHrm npoueccopriap uumga SHr Kyn 3HEeprns UCTebMOn
kmnagurannapn 1,35 BonbT KyunaHuw wmctebmon kunagm). Pentium I
npoLeccopnapy KOHTakTnapu 6up ToOMOHAA XOoMnawTupunraH KapTpuox
KypuHuwmaa uvwnab udukapunagu (Single Edge Contact Cartridge 2,
S.E.C.C.2). byHoan kapTpuoK MpOLECCOPHM YpHATULL Ba XUMOSA KUINLL
KynannuruHn xamga kenrycuga wvwnad yvkapuvnagurad lokopu yHymMaop
TM3nMMapra MocrnawuvwmHn TabMmuHnangn. 440BX  pycymnn  AGP-
nnatgopma 6unaH MOC Kenuwn MpOLECCOPHMHI MaBXyd Tu3umnapra
ypHaTMW WMKOHMHWM 6Gepagn Ba KomnbikoTep 6Go3opuaa sHaga SHMm
KOMMbloTepnap YMKapuvLLnMHKW XagannawTtupagu.

I1A-64 apxuTtekTypanu npoueccopnap

1995 vnun GupuHumn 32 paspsanm kyn Basudganu 80386 pycymnu
npoueccop nango bynraHuaaH cyHr I1A-64 apxutektypacu npoueccopnap
TEXHOMNOMMSICK coxacuaa 3Hr axaMusaTiv Tyk 6ynnb konau. Ywa gaspaa
IA-64 apxuTekTtypacu unk 6op Itanium npoueccopuga opun aTUNULWLN Ba
2000 nnnga nwnab Ynkapuna éownaHnum pexanawTmpunrad aaun. Yoy
npoueccop ywa wnunnapga MaBxXyL apxuTekTypanapga KysaTuirad
YeknaHuwmnapHn eHrmd ytuwumn xamga OynFycu paBHaKM YyyYyH UL
YHYMOOPJSIMIMHUHT 3aXMpPacuHN TabMWUHMALWKM KyTunraH. Itanium Hernsmaa
TanépnaHaguraH cepsepriap Ba uw ctaHumsanapu EPIC (Explicitly Parallel
Instruction Computing) ae6 Hom onraH sHrM OYHKUMOHAN MMKOHUSTNAP
KoMnnekcn  Tydannu  MUCNM  KypunmaraH MW YHyMOopsurm,
MaclwTabnaHuwm 6unanH axpanud TypuLlln pexanawiTupuraH.

XOTUMA

1971 WWNHUHr HOSAGpL owmaa JSHAUMMHA OEékka TypaétraH Intel
KOPNOPaLMSACUHUHI MyXaHOucnapyu TOMOHMAaAH uwnab vvkunraH ayHéna
3Hr OupuHun 4004 pycymnu MuKpornpoueccop dpaTtunraHngaH OyryHru
KyHra Kagap apuwunraH lTyKnapHU ywa gaspnapga aknira curamputb
oynmac agw.

Arap TapakkuéT Wy 3annga [gaBoM JTaBepca  bGawapuaTt  AKuH
Kenaxakaa siHa KaHaan YykkunapHu 3abT aTUWnHKM ByryH TacaBByp KMvLL
kninH.  [poueccopnapHuHr xagan optub ©OopaéTraH Kyun, ynap
KynnaHunaguraH coxanap KynaMuHU KaH4yanuk KeHrantupmb robopuiinHu,
OM3HeC Ba KOMMyHMKauusaga, ynaa Ba MW XXouWvaa siHA KaHdaw siHrm
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MHOPMALUMOH MyxuTnap namgo OynuwuHn, 6yryH dapas Kununb
KypunmaraH siHa kKaHgah WMKOHUATNap navngo OynuLMHM YuMHOAH Xam
KMwura onanHgand 6awopat KUNULWHKM MyLIKynnawTmpagu.

Intel aca 6y 6Gopaga onnb 6GopaétraH y3 uW3NaHULWAPUHKN, SAHMN
TEXHOMNOINANAPHM pean BOKENMKKa aunaHTupuw  nynugarm  xatTu-
XxapakatnapuHu >xagan gasom aTTupmokaa. Ly makcagpa kopnopauus
AHMM  Maxcynotnap wwnab 4YMKMoK4a, XaMKOPSMK  govpanapuHu
KEHranTMpMokaa, LLIEPUKYMINNK MyHocabaTnapuHu ypHaTMoKaa,
NCTEBMOSTYUNAPHUHT OUKP-MYIioxasanapu, doonganaHyBYnnapHUHN TUNak-
NCTaKnapuHu aukkat 6unaH ypraHnb 6opmokaa. bupok, NoprioK KenakakHu
AKMHAALWTUPULW Nynnaa amanra owmpunaétrad mwnap, YTMULLHU YHYTUG
tobopuL  KepaknurmHn adrnatmac, acrno. LWy 6ouc kopnopauus Intel
apxuTekTypacu Hermsuga sdpaTtuniraH Maexyd OacTypui TabMUHOTMAp
BGEHYKCOH MLWMaWNHN AAaBOM J3TTUPULLN YYYH Y3MHUMHI aHbaHaBWA, SbHU
MOCIMKHM TabMUHMALW cuécaTtmra aman knnmb 6opmokaa.



