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1. ICTOPISI PO3BUTKY KOMIT’IOTEPHOI TEXHIKHU

1.1 PydHi i MexaHI4Hi 3ac00M 00YHCIICHh PAHHBOTO TIEPIOY;
1.2 Tndopmariiini peBotoLii B iCTOPIi;
1.3 IcTopist pO3BUTKY KOMIT'FOTEPHOT TEXHIKHU
1.3.1. Ilpunmunu pod6otu komm'totepiB Konpana Iy3e;
1.3.2. Ilepmie nokoninug - EOM 3 eleKTpOHHUMH JIaMITaMu;
1.3.3. dApyre nokodinug - EOM Ha TpaH3ucTopax;
1.3.4. Tpete nokominHs - manoradaputHi EOM Ha iHTerpanbHUX cXeMax;
1.3.5. YerBepTe MOKOMIHHS - MEPCOHATBHI KOMIT'FOTEpU Ha MIKPOIPOLIECOpax;
1.3.6. I1'sTe mokominus koMir'roTepiB (1985 1 qoHuH1);
1.3.7. lllocTe mOKOJMIHHS KOMI'TOTEPIB.

Knwuosi mepminu:

O10JIOTIYHUN  KOMIO'IOTEp, E€JIEKTpOHHA JamIa, eJeMEHTapHa  olepawis
KOMI'IOT€pa, KBAHTOBUUA KOMI'IOTEp, MOJICKYJISPHHUN KOMIT'IOTEP, MIKPOIPOIECOD,
HEUPOKOMM'IOTEP, ONTOEJIIEKTPOHHUN KOMII'IOTEp, TPAH3UCTOP, IHTErpajibHA CXEMa,
iH(pOopMaIliiiHa peBOJIOLIIS

1.1 PyuHi i mexaHi4Hi 3aco0H1 004YHC/IEeHb PAHHBOTIO NEPiOay

Onnum 3 nepmmx npuctpoiB (V-IV cT. 10 H.e.), M0 MOJETHyI0Th O0YNCICHHS,
MO’KHa BBa)KaTH CIICLIaJIbHY JIONIKY, Ha3BaHy 3rojioM abak (puc. 1.1). ObuucneHHs Ha
HIA MPOBOJMIIUCS TMEPEMIMIEHHSIM KICTOK a00 KaMiHUMKIB B MOTJIHOJEHHSAX JOIIOK 3
OpoH3U, KaMEHI0, CJIOHOBOT KicTKHM ToIo. B ['penii abak icHyBaB Bxe B V CT. 10 H.€., ¥
ATOHIIIB BIH Ha3WBaBCs «cepobasiH», y KUTaWIB - «cyaHnan». B JlpeBHiit Pyci nns
pPaxyHKIB 3aCTOCOBYBABCS IPUCTPIN, CXOXKUM HA abak, - «pociicekuii mot». Y XVII cT.
el puJIaj] 3HAUIIOB BUJ] 3BUYHUX POCIHCHKUX PAXYHKIB.

@paHIly3bKUi MaTeMaTHK 1 (pistocod
bnes Ilackans y 1642 p cTBOpMB mepury
MalluHy, 10 «miacymoBye» - IlackanmiH.
MexaH1YHUI TPUCTPIA Y BUTJISAI1 AIIMKA 3
OaraTbMa IIECTEPHSAMHU OKPIM CKJIQTaHHS
BUKOHYBaJa 1 BiIHIMaHHA (puc. 1.2). Yucna
BBOAWIWCS B MAallMHY 3a JOTIOMOTOIO
MOBOPOTY  HaAOIpHUX  KOJimar,  sKi
Pucyrox 1.1 — Abax (V-IV c¢m. 0o H.e.) Biamosigany ynciaam Big 0 1o 9. Biamosias

3'SBJISUIACH Y BEPXHIN YaCTHHI METAJIEBOTO

KOpITYCY.

Y 1673 poui TI'ordpix Bimbrensm JIeOHIIT CTBOPHB MEXaHIYHHH JTIYMIBHUN
npuUCTpii (cTymiHYacTuii obunciroau Jleitbnimna - Komeco JleiOnina), skuii He TUTBKU
CKJIaJIaB 1 BIJTHIMAB, a 1116 MHOXUB, JUIMB 1 OOYMCIIOBAB KBaJApaTHUHN KOpiHb (puc. 1.3).
3rogoM kojieco JleiOHINa cTajio MPOTOTUIIOM JIJIE MAcCOBHUX JIUMIJIBHUX TMPUIIAJIIB -
apu(pMOMETPIB.



Oxeommn POryBIAT

Berescor ayemuait
e TR

Megem xamsyasyops TefiGsmnm I
Pucynox 1.3 — Mooetv, cmyniHuacmozo
obuucmoeaua JleiloHiya

AHrniicbkuii MmaTeMatuk Yapip3 beOO1k po3poOUB NPUCTPiM, SKUM HE TUIBKU
BUKOHYBaB apu(MeTHUHI Jii, ajie 1 Bigpa3y K ApyKyBaB pe3yinbTaTu (puc. 1.4). ¥V 1832
Oyma moOynoBaHa NMECATUKPATHO 3MEHIIEHA MOJIENb 3 ABOX THCSY JIATYHHUX JIETaJICH,
10 BaXKWJIa TPU TOHHM, aJie 37aTHa BUKOHYBAaTH apu(MeTH4Hi omepallii 3 TOYHICTIO 70

IIOCTOr0 3HAKa MICIHA KOMH 1

oOYHuCIIOBaTH TMOXiAHI JApyroro mnopsaky. Ls

oOYHMCIIIOBAJIbHA MalllMHA CcTaja MpooOpa3oM CIpaBX HIX KOMII'IOTEpIB, Ha3UBajlach

BOHA Au(epeHIiaibHa MalllhHA.

Pucynox 1.4 — Jupeperyiatvua
Mawunaf

VY 1936 poui mosioauii BUEHHM 3

[lincymoByrounii amapat 3 Oe3mepepBHOIO
nepenayero  jaecatkiB  (puc. 1.5) cTBOprOE
pociiicekuii mMatemaTuk 1 MexaHik [laduyTii
JIpBOBHMY YeOumoB. Y 1ipoMy amapati JTOCSATHYTa
aBTOMATHU3Aallisl BUKOHAHHS BCIX apU(DPMETHYHUX
ni. Y 1881 pomi Oyna cTBopeHa MpUCTaBKa J10
HiICYMOBYIOUOTO amapary JJisi MHOXEHHSA 1
ninenns. [lpunnun  Oe3mepepBHOI  mepenayi
JECATKIB LIMPOKO BUKOPUCTOBYBABCS B PI3HUX
TYWIBHUKAX 1 00YUCIIIOBATIFHUX MAalllMHAX.

ABTOMaTH30BaHa 00pOOKa JaHUX 3'SIBUIIACS
B KiHU1I MuHynoro croiitts B CIHA. I'epman
XomepiT CTBOPUB  MPUCTPIi TaOynstop
Xomnepita, B SKOMY 1H(pOpMaIlis, HAHECEHA Ha
nepdokapTH, po3mudpoByBaiacs €ICKTPUIYHUM
CTPYMOM.

KembOpumxy Anan TelopuHT mpuayman
YSBHUU PaxyHKOBUU arapar-
KOMI'IOTEp, SKHH ICHYBaB TUIBKM Ha
Tarrepi. Horo «pO3yMHA MaIlTUHAY Misiia
3a MEBHUM 33JlaHUM ajaroputMom. B
3aJIeKHOCTI  BIJ QITOPUTMY, VysBHA
MallyHa Morja 3acTOCOBYBATHUCS IS
caMHX pI3HOMAaHITHHX IuIed. OqHak Ha
TOH 4Yac ue Oynu CyTO TEOpeTUYHi
MIpPKYBaHHSI Ta CXEMHU, KOTp1




MOCITY)KMJIM  TIPOTOTHIIOM ~ TIPOTPaMOBAHOTO KOMIT'tOTEpa, SK OOYHCIIOBAIBHOTO
IIPUCTPOIO, 110 00pOOIIsie AaH1 y BIAMOBIIHOCTI 3 IEBHOIO MOCIIIIOBHICTIO KOMAHT.

1.2 Indopmaniitni peBoJironii B icTopii

B ictopii po3BuTKy muBuIi3alii BigOynocs Kiabka iHpopManiiiHux peBoaroniii -
NEepPETBOPEHD COIIaJIbHUX CYCHIJIBHUX BITHOIIEHb B HACIIIOK 3MiH B 00J1acTi 00pOOKH,
30epekeHHs Ta iepeaadi iHdopmaitii.

Ilepma peBosoNisi TMOB'A3aHAa 3 BHUHAXOJOM IMCEMHOCTI, IO MPHUBEIO O
FITAHTCHKOTO SIKICHOTO 1 KUIBKICHOTO CTpUOKa. 3'sBUIacS MOXIIMBICTD Iepeaadl 3HaHb
B1JI TIOKOJIIHHA JI0 ITIOKOJIIHb.

Jpyra (cepenuna XVI cT.) peBotomisi BUKJIMKaHA BUHAXOJAO0M JIPYKapCTBa, SKE
paauKalbHO 3MIHWIO 1HAYCTpialibHE CYCHIBCTBO, KYJIbTYPY, OpraHizaiito JisIbHOCTI.

Tpers (xineups XIX cT.) peBOIONIsA 3yMOBJICHA BIAKPUTTSIM €JIEKTPUKHU, 3aBISKU
qoMmy 3'sBrutHCS Tenerpad, Tenedon, pamio, siKi JO3BOJISIOTH OMEPATUBHO MepeaaBaTy 1
HaKOMUYyBaTH 1H(OpMAIIiIo B OyIb-sIKOMY 00Cs31.

YerBepra (70-i pp.. XX cT.) peBodiolis TMOB'SI3aHA 3  BHHAXOJOM
MIKpONPOIIECOPHOI ~ TEXHOJIOTHi 1 TMOSBOI0 IMEpPCOHaNBbHOro Komm'torepa. Ha
MIKpOITpOIIecOpax Ta IHTErpaibHUX CXEMaX CTBOPIOIOTHCS KOMIM'IOTEPH, KOMII'FOTEPHI
Mepexi, CHCTeMH Tepeadl fanux (iHdopMalliitHi KoMyHiKallii).

[le#t mepion xapakTepu3yrOTh TpU PyHIaMEHTaIbH1 1HHOBALIII:

- mepexija BiJ MEXaHIYHHUX Ta €JICKTPUYHHUX 3ac001B MepeTBOpeHHs iHdopmarlii

710 €JIEKTPOHHUX;
- MiHIaTIOpU3allis BCIX BY3JIiB, IPUCTPOIB, MPUJIA/IIB, MAIIIHH;
- CTBOPEHHS MPOrPaMHO-KEPOBAHUX MPUCTPOIB 1 MPOILIECIB.

1.3 IcTopist pO3BUTKY KOMII'IOTEPHOI TEXHIKH

[Totpeba y 30epiranHi, TepeTBOPEeHHs 1 Tmepenayi iHGopMalii y IIOJUHA
3'IBUJIacsl 3HAYHO paHillie, HiK OyB CTBOpeHM Tenerpaduuii anapar, nepiia teiaehoHHa
CTaHIIis 1 eJeKTpoHHa oOuucioBaibHa MammHa (EOM). dakTuyHO Bech JOCBIJ, BCI
3HaHHS, HAKOMWYEHI JIIOJCTBOM, TaK YW I1HAKIIE, COPUSIIM TMOSIBI OOYHMCIIOBAIBHOL
TexHikd. Ictopis ctBopenHs EOM - 3aranbHa Ha3Ba €JIEKTPOHHUX MAIIMH IS
BUKOHAHHS OOYMCIIEHb - TIOYMHAETHCS JAJICKO B MUHYJOMY 1 TOB's3aHa 3 PO3BUTKOM
MPaKTUYHO BCIX CTOPIH JKUTTA 1 JisIbHOCTI JroAWHU. CKUIBKM 1CHYE JIHOJChKa
LMBLII3a1i5, CTUIBKK Yacy BUKOPHCTOBYETHCS IIEBHA aBTOMATH3AL[isl 00UNCIIEHb.

IcTopist pO3BUTKY KOMIT'FOTEPHOI TEXHIKM HaJliuye OJIM3BKO IT'SITH JACCATUIITH. 3a
ner 3MmiHuiocs Kibka mokoiiHb EOM. KoxkHe HacTymHe TOKOJIHHS BiIPI3HSIIOCS
HOBUMHU e€JieMEHTaMu (€JIEeKTPOHHI JIaMIId, TPAH3UCTOPU, IHTETPAIbHI CXEMH),
TEXHOJIOT1sl BUTOTOBJICHHS SIKUX OyJia TPUHIMIOBO 1HIIOKW. B maHmii 9ac icHye
3araJpHOMPUIHATA Kiacudikairis mokodine EOM:

e 1-¢ moxominnsg (1946 - mouatok 50-x pp..). EnemenTHa 6a3a - enekTpoHHI

namru. EOM Biapi3HsUIUCS BEIUKUMU TabapuTaMH, BEIMKUM CIIOKUBAHHSIM

€Heprii, MajauM IUBUJKOJIE€I0, HU3bKOK HAMIMHICTIO, MPOTPaMyBaHHSAM B
KOJaxX.

e 2-¢ mokomiHHA (kiHenmp 50-x - mouarok 60-x pp..). EnementHa 6aza -

HaIIBOPOBITHUKOBI enemMeHTH. [lokpammnucs B mopiBHSHHI 3 EOM
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MOMNEPETHOTO MOKOIIHHS BC1 TEXHIYHI XapaKTEePUCTUKU. J1Jisi mporpaMyBaHHs
BUKOPUCTOBYIOTHCS aJITOPUTMIYHI MOBH.

e 3-e mokomiHHA (KiHenps 60-x - kiHeub 70-X). EnemenTHa 6asa - iHTerpajibHI
cxemu, OararomapoBuil APYKOBaHWM MOHTaX. Pi3ke 3HMKEHHS rabapuTiB
EOM, migBuieHHsa iX HaAIMHOCTI, 30UIbIIEHHS TPOAYKTHUBHOCTI. JlocTyn 3
BiJITAJICHUX TEPMIHAJIIB.

e 4-¢ moxomiHHa (3 cepemunu 70-x - kiHeub 80-x). Enementna Oaza -
MIKpOTIPOIIECOPH, BENMKI 1HTEerpaibHI cxeMu. [lokpammianuch TeXHIuHI
XapaKTEepUCTUKU. MacoBUil BUIIYCK MEPCOHAIBLHUX KOMM'toTepiB. HampsmMku
PO3BUTKY: IMOTYKHI OaraTompoIliecopHi OOYHUCIIOBAIBHI CUCTEMH 3 BHUCOKOIO
MPOYKTUBHICTIO, CTBOPEHHS JienieBuX MiKkpoEOM.

e 5-¢ nokoiHHA (3 cepeaunu 80-x pp..). [loyanacs po3poOka IHTEIEKTyaTbHUX
KOMITFOTEpIiB, TIOKM HE yBIHYaiacs ycmixoM. BmpoBamxkeHHS B yci cdepu
KOMI'IOTEPHUX MeEpeX Ta iX 00'€qHaHHS, BUKOPHUCTAHHSA PO3MOIIICHOI
OOpOoOKM [1aHMX, MOBCIOJHE 3aCTOCYBaHHS KOMIIIOTEPHUX 1H(GOpMALITHUX
TEXHOJIOT1M.

Pa3om 31 3miHOIO TokoMiHHL EOM 3MiHIOBaBCS 1 XapakTep iX BHUKOPUCTaHHS.
SIKIO  cmoYaTKy BOHH CTBOPIOBAIMCS 1 BHUKOPHUCTOBYBAIHCS B OCHOBHOMY TSt
BUpIIIEHHSI OOYHMCIIOBAJIBHUX 3aBAaHb, TO B MOJaIbIIOMY cdepa iX 3acTOCyBaHHS
posmmpunacsa. Croau  MoOXKHa BiJlHECTH 00poOKy 1Hdopmarii, aBTOMaTH3allii
yIPaBIIiHHS BUPOOHUYO-TEXHOJIOTTYHUMHU Ta HAYKOBUMH TpoIlecamu 1 6araTo 1HIIOro.

1.3.1. Ilpunuunu podotu kommn'1orepiB Konpana Ily3e

[nes mpo MOXIMBICTH TMOOYJOBM aBTOMAaTHU30BAaHOTO PAaXyHKOBOTO arapary
npuiiliia B TojoBy HiMernbkoMmy imxkeHepy Koupany Ilyze (Konrad Zuse) 1 B 1934 p.
[ly3e cdopmyitoBaB OCHOBHI MPUHIMIMN, HA SKUX MAalTh MpaIiloBaTH MaiOyTHI
KOMIT'FOTEpH:

- JIBIiKOBa CUCTEMa YHCIICHHS,

- BHUKOPHUCTAHHSI MPHUCTPOIB, IO MPALIOIOTH 3a MPHUHIMIOM «TakK/H1» (JIOT14HI

1/0);

- TOBHICTIO aBTOMAaTU30BaHUM MpoIiec poOOTH 0OUHCITIOBAYA;

- MporpaMHe yMpaBIIiHHS MPOIIECOM OOYHCIICHb;

- MIATpUMKA apu(METHUKH 3 TUTABAI0Y0I0 KOMOIO;

- BUKOPHUCTAHHS Mam'siTi BEJTUKOI EMKOCTI.

[{y3e mepuM B CBITI BU3HAUUB, 1110 00OpOOKA TaHUX MOYMHAETHCS 3 OiTa (01T BiH
Ha3MBaB «CTaTyCOM TakK/Hi», a GOPMYIIH IBIHKOBOI aareOpu - yMOBHUMHU CYJKEHHSIMH ),
MepIIMM BBIB TEpPMiH «MamuHHe cioBo» (Word), mepmmmM o0'eqHaB B 00UYMCITIOBAY1
apupMeTuyHi 1 JIOTIYHI omeparii, 3a3HAYMBIIM, 10 «EJIEMEHTAapHA OIeparlis
KOMIT'IOTEpA - MEpEBIpKa ABOX JABIMKOBHUX 4YMCEN Ha piBHICTh. Pe3ynbratoM Oyae Tex
JIBIIKOBE YKCJIO 3 IBOMA 3HAYEHHSAMHU (TaK camo, HE IOPIBHIOE)».

1.3.2. llepuie mokosiiHHsA - EOM 3 eJIeKTPOHHUMH JIAMIIAMHU.

[lepmiumMu  komm'roTepamMu ¢l BBaxkaTu OputaHcbkuii Colossus (1943) 1
amepukancbkuii ENIAC (Electronic Numeric Integrator, Analyzer and Computer,
1945).



Colossus | - nepia o0uKcIIOBaIbHA MAIlIMHA Ha JIaMIlaX, CTBOPEHA aHTJIHIIMU B
1943 p., nnas po3KoJyBaHHS HIMEIBKMX BIACHKOBHX IUPpiB; ckiagamacs 3 1800
€JICKTPOHHUX JIaMIT - MPUCTPOIB AJ1sl 30epiranHs iHpopmarii - 1 OyJjia OJJHUM 3 TIEPIINX
MPOrPaMOBAHUX EICKTPOHHUX ITU(MPOBUX KOMI'TOTEPIB.

ENIAC - npuctpiii 11 po3paxyHKy apTHIEPIMCHKUX TaOIHUIb OalicTUKU (pHC.
1.7); BaxxuB 30 TouH, 3aiimaB 1000 kBampatHux ¢yTiB 1 cnoxuBaB 130-140 kBt
enekTpoeneprii. Komm'rotep mictuB 17468 BakyyMHUX JaMIl MIICTHAMIATH THMIB, 7200
Kpuctamiyaux miofiB 1 4100 MarHiTHUX €JIeMEHTIB, 1 MICTHIHMCS BOHH B madax
3araabHUM 00csToM 0m3bko 100 m3. MaB npoaykTuBHicTh 5 000 oneparriii B CeKyHIy.
3aranpHa BapticTh MammHu ctanoBwia $750 000. [MotyxkHicTh cioxkuBanHs - 174 kBT,
3araibHUN 3aiiMaHuit pocTip - 300 m2.

[Ile onuu mpenctaBHUK 1-
ro nokoiHHI EOM, Ha sxui
CIiT 3BEpPHYTH  yBary, I
EDVAC (Electronic Discrete
Variable Computer). EDVAC
I[IKaBUH THM, 10 B HhOMY Oyia
3pobsieHa crmpoba 3anucyBaTu

MpoTrpaMu €JIEKTPOHHUM
cnocoboM y  Tak  3BaHUX
«YJIBTPA3BYKOBUX JHISIX

3aTPUMKM  » 32 JIONIOMOTOIO
pTyTHUX TpyOok. VY 126 Takux

S ., M TiHiSX MOYKJINBUM Oyi10
PucyHoxk 1.7 — ENMC, npz’wmpzufdv_z PO3PAXYHKY  3GepeskeHHs 1024 COPOK
apmuaepiicLKux maodauyb omzcmuicuf YOTHPU3HAYHUX IBIHKOBHX

gucen. [le Oyna «mBuaka» mam'ath. Y SKOCTI «IOBUIBHOI» IMaM'siTi mepeadadanocs
¢dikcyBaTH uuciia 1 KOMaHIM Ha MarHiTHOMY JpOTi, OJHAK II€ METOJ BHSIBUBCS
HEHAJIWHUM, 1 JOBEJOCs MOBEpHYTUCS 10 TeneTaiimHux crpidok. EDVAC mpaiioBas
HIBU/ILIE 332 CBOIO IMOMNEpPEIHHKA, JoJaBaHHS 3aiiMano 1 Mkc, AuneHHa - 3 Mkc. Bin
MICTUB BCHOTO 3,5 THC. €IEKTPOHHUX JIaMII 1 po3TarioByBaBcs Ha 13 M2 tutomt (puc. 1.8
a).

UNIVAC (Universal Automatic Computer) npeactasisiia coOO0I0 €IeKTPOHHUM
NpUCTpiid 3 nporpamamu (puc. 1.8 0), mo 30epiranucs y namari, siki BBOAWINCA TyIU
BXK€ He 3 mepdokapt, a 3 JTONOMOTOK MAarHiTHOI CTPIYKHU; e 3a0e3MeyuyBanio BUCOKY
IIBUJKICTh YMTAaHHA 1 3amucy 1HQopmanii, a, oTxe, 1 OUTbII BUCOKY IIBUAKOJIIO
MalyHU B oMy . OJIHa CTpivKa MOrja yTPUMYBAaTH MIJIbHOH CUMBOJIB, 3allICAaHUX B
ABIAKOBIN (popmi. CTpIUKK MOTJIH 30€piraTu 1 IporpamH, 1 MPOMIKHI J1aHi.



1

Pucynox 1.8 — I[Ipeocmasnuxu I-20 noxoninua EOM:
a) Electronic Discrete Variable Computer, 6) Universal Automatic Computer

1.3.3. [Ipyre nokoJjiinasa - EOM Ha TpaH3ucTOpax.

TpaH3ucTopy NPUNIILIM HA 3MIHY €JIEKTPOHHHUM JamiaM Ha mo4arky 60-X pokiB.
Tpanszuctopu (AKl [IIOTh SIK €JIEKTPUYHI TE€peMHUKadl), CIOXXUBAaIOYM MEHIIE
€JIEKTPOEHEPTil 1 BUAUISIOUM MEHILIE Teria, 3aiMaroTh 1 MeHiie Micusg. O0'enHaHHS
KUTBKOX TPaH3MCTOPHUX CXEM Ha OJHIH IJIaTi JAa€ iHTerpajgbHy cxemy (chip - «Tpickay,
«CTPYKKa» OyKBaJIbHO, IJIACTUHKA). TpaH3UCTOpH 1€ JTIYMUIBHUKU JBIMKOBUX uncen. L1
netam (IKCYIOTh Ba CTaHU - HASIBHOCTI CTPYMY 1 BIICYTHICTb CTPyMYy, 1 TUM CaMuM
00poOIst0TH 1H(pOPMAIIito, MOJaHy IM caMe B TAKOMY JIBINKOBOMY BHUTJISIII.

Y 1953 p. Binesam ok BHHAMIIOB TpaH3UCTOP 3 p-h mepexoaoM (junction
transistor). Tpausucrop 3amiHioe 40 EIEKTPOHHUX JIaMII 1 TPU [OMY MPAIOE 3
OUIPLIOI0 IIBHUIKICTIO, BHIUISE JAy)KE€ Majlo Temjaa 1 Maibke He CIIOXKHUBA€E
esiekTpoeHeprito. OAHOYaCHO 3 MPOLECOM 3aMiHHU €JIEKTPOHHHUX JIaMI TPaH3UCTOPAMHU
BJIOCKOHATIOBAJIMCA METOAM 30epiranHs iHdopmarlii: sk TPHUCTPOi MaM'saTi CTalu
3aCTOCOBYBATUCS MAarHiTHI CEpJ€YHUKMA 1 MarHiTHi Oapabanu, a Bxke B 60-Ti poKuU
Ha0yJI0 NOMpPeHHs 30epiranHs iHpopMallii Ha JUCKAX..

OnuH 3 mepmux KOMITHIOTEpiB Ha Tpan3ucropax - Atlas Guidance Computer - Oys
3amyuieHui B 1957 p. 1 BUKOPUCTOBYBABCS MPU YIPABIIIHHI 3aITyCKOM pakeTH Atlas.

CrBopenuii B 1957 p. RAMAC (puc. 1.9 a) 6yB HEqoOporuM KOMIT'HOTEPOM 3
MOJYJIbHOIO 30BHIIIHBOIO MaM'ATTI0O Ha JUCKaX, KOMOIHOBAaHUM OIEPAaTUBHUM
3amaM’ITOBYIOUMM MPUCTPOEM HAa MArHITHUX cepJeyHuKax 1 Oapabanax. I xoua nei
KOMIT'IOTEp Ie¢ He OyB TOBHICTIO TPaH3UCTOPHUM, BIH BIAPI3HABCS BHCOKOIO
Mpare3JaTHICTIO 1 MPOCTOTOI0 OOCITYTOBYBaHHS 1 KOPUCTYBABCA BEJIMKUM IMOMUTOM Ha
pUHKY 3aco0iB aBTOMaTu3arii igoBojcTBa B odicax. Tomy mis KOpPHOpaTUBHUX
3aMOBHHMKIB TEPMIHOBO BHUIYCTHIU Bxe «Benukuiny RAMAC (IBM-305), s
po3MimieHHss 5 Moaiit mannx cuctemi RAMAC motpiono 50 auckiB giamerpom 24
movimu. CTBOpeHa Ha OCHOBI IIi€i Mozem iHdopmairiiiHa cucTtemMa O€3BiIMOBHO
00po06isTa MmacuBHM 3anuTiB Ha 10 MoBax.

VY 1959 poui IBM crBopuna cBiii mepiinid MOBHICTIO TPAH3UCTOPHUN BETUKHIA
yHiBepcaibHuil kKoMmm'torep mogem 7090, 3maTHuil BUKOHYBatu 229 Tuc. omepauiid y
CEeKYHJly - TpaH3ucTOpHUN MeHppeiM. Y 1964 poui Ha ocHOBI aBox 7090-x
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MeiHbpelMiB  aMmepukaHcbka — aplakommaHis ~SABRE  Bmepmie  3actocyBana
aBTOMATH30BaHY CUCTEMY MPOJIaXy 1 OpOHIOBaHHS aBIaKBUTKIB B 65 MiCTax CBITY.

V¥V 1960 pomi DEC npeacraBuiia nepuiuii y CBiTi MiHI-KOMIT'IOTEp - Mojiesib PDP-1
(Programmed Data Processor, mnporpamoBaHuii mpoLECcOp [aHUX), KOMITIOTEP 3
MOHITOPOM 1 KJIaBIaTypolo, SIKUH CTaB OJHUM 3 HAWIIOMITHIIIMX SIBUILl Ha pUHKY. ek
koMmm'totep OyB 3naTHui BukoHyBaTH 100 000 omepariii B cekyHay. Cama MmamimHa
3aiiMana Ha mijo3i Bcboro 1,5 m2(puc. 1.9 6). PDP-1 craB, no cyti, nepiio irpoBoo
mwiatdopmoro 3aBasku cryaeHTy MIT CriBy Paccemy, skuii HammcaB isi HBOTO
KOMIT'IOTepHY irpamky Star War!

a)
Pucynoxk 1.9 — I[Ipeocmasnuxu 11-20 noxoninna EOM: a) RAMAC, 6) PDP-1

Y 1968 poui Digital Bnepmie Hanmaronuia cepiiHe BUPOOHUIITBO MiHI-
KoMIT'foTepiB - e 0yB PDP-8: mina ix Oyma 6au3eko $ 10 000, a po3MipoM Mojaels Oyiia
3 xonoawibHUK. Came 10 mosiens PDP-8 3mornu kymyBaTu nabopaTopli, yHIBEpCUTETH
1 HEBEJUKI IMiAMPUEMCTBA.

BiTun3HsHI KOMI'IOTEpM TOTO 4Yacy MOXHA OXapeKTUPHU3yBaTH Tak: 3a
apXITEeKTYPHUMH, CXEMHUM Ta (PYHKIIOHAJIBHHMX pIIIEHh BOHU BIAMOBIIAINA CBOEMY
qacy, ajge iXHI MOXJIMBOCTI Oynu oOMeKeHI uyepe3 HEJOCKOHANICTh BHUPOOHHYOI Ta
eneMeHTHOi 0a3u. Haitbuipioo monyaspHICTIO KopuctyBanucs MamuHu cepii BECM.
CepiiiHe BUpOOHUIITBO, TOCUTh HE3HAUHE, novanocs Bunmyckom EOM «VYpan-2» (1958),
BECM-2, «MiHCBK-1» 1 «¥Ypan-3» (yci - 1959). ¥V 1960 p. miuuu B cepito «M-20» 1
«Ypan-4». MakcuMaabHOI POAYKTUBHICTIO B KiHIl 1960 p. po3ramoByBaBcst «M-20»
(4500 nammn, 35 tuc. HamiBnpoBigHUKOBUX A10aiB, O3I1 na 4096 xomipok) - 20 Tuc.
omepaiii y cekynay. Ilepmnn kommn'torepd Ha HamiBOPOBIAHUKOBUX €JIEMEHTaX
(«Pazgan-2», « MiHCBK - 2%», «M-220» 1 «/{Hinpo») nepedyBaiu 1ie B cTaaii po3poOKH.

1.3.4. Tpere noxkouinHs - Majoradaputni EOM Ha iHTerpajbHux cxemax.

Y 50-x - m. 60-x pokiB 30ipKa €JIEKTPOHHOI'O YCTaTKyBaHHS MpEACTaBIsja
TPYJIOMICTKHI TIPOIIEC, KU CIMOBIIHLHIOBABCS 3POCTAIOUOI0 CKIIAIHICTIO €IEKTPOHHUX
cxem. Tak, Hanpukan, komm'rotep tuiry CD1604 (1960 p., Control Data Corp.), micTuB
O0ym3bko 100 THC. miOiB 1 25 THC. TPAH3UCTOPIB.

B 1959 p. amepukanmi [Ixex Cent Knep KinGi (¢pipma Texas Instruments) i
PoGepr H. Hoiic (dipma Fairchild Semiconductor) He3anexHO OAMH BiJg OJHOTO
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BUHaNIIIM 1HTEerpasibHy cxeMy (IC) - cyKymHICTh THCSY TPaH3UCTOPIB, PO3MIILIEHUX
BCEPEJICHI MIKPOCXEMU .

Bupo6nunreo komm'torepiB Ha IC (MikpocxeMaMu iX CTajiM Ha3UBATH MI3HIIIE)
Oys0 Habararo JemieBlle, HK Ha TPaH3UCTOpaxX. 3aBISKH LIbOMY OaraTo opraHizarlii
3MOTIJIM MPUI0ATH 1 OCBOITH TaKi MalllMHU. A 1€, y CBOIO Yepry, MPU3BEJIO A0 3pOCTaHHS
MONUTY Ha yHiBepcasibHi EOM, npu3HaveHi A BUPIIICHHS Pi3HUX 3aB/IaHb. Y 11 POKH
BUPOOHHIITBO KOMITIOTEPIB HAO0YJI0 MPOMHUCIOBOTO po3Maxy (puc. 1.10).

B meii e dac 3'SBISIETHCS HAMIBIPOBIAHMKOBA TaM'siTh, SIKa 1 J0 I[bOTO JIHS
BUKOPHCTOBYETHCS B IEPCOHATLHUX KOMIT'FOTEpaX.

Pucynox 1.10 — Ilpeocmasnux I11-2o noxoninns EOM - €C-1022

1.3.5. YerBepre MNOKOJIHHA - I[EPCOHAJBbHI KOMI'IOTEpH  HA
MiKpompouecopax.

[Tonepennukamu IBM PC 6ynu Apple II, Radio Shack TRS-80, Atari 400 1 800,
Commodore 64 i Commodore PET.

Hapomxenns nepconanphux komm'tiotepiB (I[IK, PC) 3 moBHOIO migcTaBoio
MoB'A3y10Th 3 Tiporiecopamu Intel. Koprnopariist Oyna 3acHoBaHa B cepenuHi uepBHs 1968
poky, 3 Tux mip Intel mneperBopuiacs Ha HaAMOUIBIIOTO B CBITI BHPOOHHKA
MIKpPOITPOIIECOPIB 3 YUCIOM CHIBpOOITHUKIB TOHaA 64 Tucsy. Mertow Intel Gymo
CTBOPEHHSI HAIIBIPOBITHUKOBOI MaM'sITi 1, 100 BMXKUTH, ¢ipma cTana OpaTd 1 CTOPOHHI
3aMOBJICHHSI Ha PO3POOKY HaIIBIPOBITHUKOBHUX MTPUCTPOIB.

VY 1971 p. Intel orpumaiia 3aMoBIIEHHSI Ha PO3pOOKY Habopy 3 12 mikpocxem AJid
MPOrpaMOBAaHUX  MIKPOKAJIBKYJISATOPIB, ane imxkeHepam Intel crTBopenHs 12
CIeliaJli30BaHUX YilliB 371a710CsI TPOMI3AKKUM 1 Hee(EeKTUBHUM. 3aBIaHHS CKOPOUYCHHS
HOMEHKJIATypU MIKpOocXeM OyJia BHpIIICHA MIJISXOM CTBOPEHHS «CIApKu» 3
HaIMBIIPOBITHUKOBOT TaM'sTi 1 BHUKOHABYOTO MPHUCTPOIO, 3/IaTHOTO MpAIfOBaTH 3a
KoMaHAaMu, Mo 30epiraerbcsi B Hik. ILle OyB mnpopuB y dinocodii CTBOpeHHS
00UYHCITIOBATILHUX 3aC001B: YHIBEpCATBHUN JIOTTYHUIN TIPUCTPIN y BUTIISAL 4-pO3PSTHOTO
LEHTPAJIBLHOTO TMpolecopHoro npuctporo 14004, mi3Hiie Ha3BaHUM MIKPOIPOLIECOPOM,
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MPEJCTaBIAB Cc000I0 HaOip 3 4 uimiB, B 4YHMCIl SKUX OyB OJMH Yil, KEpOBaHUU
KOMaHJaMHU, 1110 30epirajiucs B HaIBIPOBITHUKOBIA BHYTPIIIHIN MaM'sTi.

Sk komepiiiitHa po3poOKa, MIKpOKOMM'toTep (TaK TOJ1 Ha3MBajacs MIKpocxema)
3'sBUBCA Ha puHKY 11 nmucronana 1971 mig HazBoro 4004: 4-6itHuii, 2300 TpaH3UCTOPIB,
takToBa yactora 60 kI'11, BapTicTh - $200. ¥ 1972 p. komnaHnis Intel BumycTuna BocbMi
oiTHmi Mmikpomporecop 8008, B 1974 p. - #ioro ymockonaneny Bepcito Intel -8080, sika
10 KiHIs 70-X poKiB cTaa CTaHAApTOM ISl MIKpOKOMIT'IOTepHOT 1HaycTpii. Bxke B 1973
pomi y ®paniiii 3'IBIsS€ThCA MEpIINI KOMITIOTEp Ha 0a3i mikpompoiiecopa 8008 —
Micral (puc. 1.11 a). 3 pi3HUX NMpHUYUH LIEW TpPOIECOp HE MaB ycmixy B Amepui (y
Pansucekomy Coro3i BiH OyB CKOMIMOBaHWN 1 BUITYCKaBCS JOBIHM Yac MiJ HAa3BOIO
580BM&80). Toxmi »x rpyma imxkeHepiB, mo minuia 3 Intel yrBopuna dipmy Zilog.
Haii6inpm ryanum ii npoayktom € Z80, mo mae po3smmpenuit Hadip komana 8080 1, o
3a0e3neymio Horo KOMEpIiHHUI yCIixX A MoOYTOBUX MPHIIAJiB, OJHUM HAIpPyroio
xuBJIecHHs SB. Ha #ioro ocHoBi OyB cTBOpeHHH, 30KpeMa, KoMIT'roTrep ZX-Spectrum
(iHOII #OrO Ha3MBaIOTh MO IMEHI TBOpLA - Sinclair), mo0 cTaB MPAKTUYHO MPOOOPa3oOM
Home PC cepenunu 80-x. YV 1981 p. Intel Bunyckae 16-po3psanuii mpouecop 8086 1
8088 - Ananor 8086, 3a BUHATKOM 30BHIITHKOI 8-01THOT IMIMHK JaHUX (BCs nepudepis
To/1 Oyna 1ie 8-61THOT).

Apple II Bigpi3HsiBcs TUM, 10 HEe OyB LUIKOM 3aKiHUCHHUM arapaTtoM 1 Tam
3anmumIanacs Jeska cBoOOoAa JUid JOOMpAIOBaHHS O€3MOCepeHhO KOPUCTYyBaueM -
MOKHa OyJIO BCTAaHOBJIIOBATH JIOAATKOBI 1HTEp(EICHI MIaTH, IJIaTH nam'sTi Ta iH (puc.
1.11 6). Came us o0COONMBICTH, SKy 3rOJIOM CTaJId Ha3UBaTU «BILAKPUTOIO
apXITEKTYpOIO», cTajla MOro OCHOBHOIO nepeBaroto. Ycmixy Apple I copusiim e i
HOBUHKH: po3poOneHuil y 1978 p. Hemoporuii HakOmM4yBad Ha THYYKUX JMCKax, 1
nepia mporpama JIjsi KOMEepIiHHUX PO3paxyHKIB - enekTpoHHa Tadnuis VisiCalc.

Benukorw nonymsiprictio B 70-X pokax kopuctyBascs komm'torep Altair8800,
moOymoBaHUiT Ha oCHOBI Mikpomporecopa Intel -8080. Xoua moxmuBocti Altair Oynm
J0CUTh OOMEKEHI - OmepaThBHA MaM'aTh ckiagana Bchoro 4 Kb, kmaBiaTypa i ekpaH
Oynu BiJCYTHI, WOTO TMOsiBa OyJlO 3yCTPIHYTO 3 BEJIMKUM €HTy3ia3mMoM. Bin OyB
BUITYIIICHUN Ha puHOK B 1975 pori, 1 B mepur Micsii Oyn0 TpOJaHO KiIbKa TUCSY
KOMILJICKTIB MAIIHHH.

Pucynox 1.11 — Ilpeocmasnuku 1V-20 noxoninnss EOM: a) Micral; 6) Apple 11

-13 -



Leit komm'roTep, po3poodsienuit ipmoro MITS, mpomaBaBcst o MOIITI Y BUTIISII
HaOOpy AeTanel g caMocTiiHOT 30ipku. Bech koMIuiekT s 30ipku komtyBaB $ 397,
TOJII SIK TUILKK OJKH Iporecop B Intel mpogaBascs 3a $ 360.

[Mommpenns [1K no kinms 70-X pokiB OpU3BEIIO 0 AEIKOTO 3HUKEHHS MMOMUTY Ha
Benuki EOM 1 mini-EOM - ¢ipma IBM B 1979 p. Bunycruna IBM PC na 06asi
nporecopa 8088. Icnyroue Ha mouyaTky 80-X pOKIB IporpamHe 3a0e3nedeHHs OyIio
Opl€HTOBaHE HA OOPOOKY TEKCTIB 1 HAUMIPOCTIMINX EICKTPOHHUX TabIUIlh, a caMa JyMKa
npo Te, U0 «MIKPOKOMI'IOTEP» MOKE CTaTH 3BHYHUM 1 HEOOXiHUM MPHUCTPOEM HA
po0OTI 1 BIOMa, 31aBaacsi HEHMOBIPHOIO.

12 cepmas 1981 IBM mnpencraBmia Personal Computer (PC), mo craB, y
MO€HAHHI 3 TMPOrpaMHUM 3abe3nedeHHsM Bif Microsoft, cranmapToM aiisi BChOTO
napky [IK cydacnoro city. Llina monmeni IBM PC 3 MOHOXpOMHHMM JHCIIIEEM
craroBmia 61u3bko $ 3.000, 3 kompopoBuM - $ 6.000. Kondiryparis nmeprroro IBM PC:
nporecop Intel 8088 3 uacrororo 4,77 Mru 1 29 tucsyamu TpaH3uctopiB, 64 KO
omnepaTuBHOI mam'siti, 1 Quonmi-guckoBoa eMHicTio 160 KO, 3Byk - HalmpocTimmii
BOy/IOBaHMM AMHAMIK. Y Il yac 3amycK JOAaTKiB 1 poOoTa 3 HUMU Oy CIPaBXKHBOIO
MYKOIO: 4Yepe3 BIJICYTHICTh JKOPCTKOIO JMCKa JOBOJAMJIOCS BECh Yac 3MIHIOBATH
JTUCKETHU, HE OyJI0 HI «MHUII», HI TpadidyHOrO0 BIKOHHOTO KOPHUCTYBAJIbHUIIBKOTO
iHTepdeicy, HI TOYHOI BIAMOBIIHOCTI MK 300paKEHHSIM Ha €KpaHl 1 KIHIEBUM
pesynbratoM (WYSIWYG). KosbopoBa rpadika Oymna BKpall NpHUMITHBHA, NIPO
TPUBUMIPHOT aHiMallli ado GoTopenpoayKilii He OyJI0 i MOBH.

VY 1984 poui IBM npeacraBuia mie AB1 HOBUHKHU. [lo-mepiie, Oyna BumylieHa
MOJIelb Il JIOMAIllHIX KOpucTyBauiB, Ha3BaHa PCjr Ha 0a3i mporecopa 8088,
OCHAIIEHA Y1 HE TepIIor0 OE3IPOTOBOIO KIIaBlaTypolo, ajie YCIiXy He OyJIo.

Hpyra nHoBunka — IBM PC AT. HaiiBaxnuBima ocoOJUBICTB: NEpEXiJl Ha
MIKpPOITPOLIECOPH OUIbII BUCOKHUX PIBHIB 13 30€pEKEHHIM CYMICHOCTI 3 MOINEpPEAHIMU
mozensmu. Lleit xomm'toTep BUSBHUBCS 3aKOHOJJABIIEM CTAaHIAPTIB Ha OaraTo pPOKiB
yhepen B IIJIOMY Psifil BITHOCUH: TYT BIEpIIe 3'sBuiiacsa 16-po3psaHa muHa po3ImpeHb
(o 3anMImaeTbcs CTaHAAPTHOIO 1 M0 1boro aHs) 1 rpadiuni amantepu EGA 3
po3auTbHOO 3AaTHICTIO 640%350 npu rMbuH1 To1aHHs KoJIbopy 16 OiIT.

Y 1984 p. BimOyBcs BUIYCK mepmiux Komm'roTepiB Macintosh 3 rpadiunum
iHTEepdeiicoM, MaHIMyJISITOPOM  «MHIIa» 1 OararbmMa IHIIUMHU  aTpuOyTamMu
KOPUCTYBAJIBHUIILKOTO 1HTep(deiicy, 0e3 SKUX HE MHUCIATHCS CydacHI HacCTIIbHI
komm'totepu. KopuctyBauiB HOBUM 1HTepdeiic He 3anuiuB OaillayXuMmu, ajne
PEBONIOLIMHUNA KOMIT'IOTEp HE OyB CyMICHHMH HI 3 KOJMIIHIMM IMporpaMamMu, Hi 3
anapaTHUMH eJeMEHTaMu. A B TOJIIIHIX KOPHOpalisiX BXKE CTAd HOPMaJlbHUMU
pobounmu iHCTpyMeHTamu WordPerfect i Lotus 1-2-3. KopuctyBadi Bke 3BHUKIH i
MPUCTOCYBAJUCS 1O CUMBOJIbHOMY iHTep(deiicy DOS. 3 ixHboi Touku 30py, Macintosh
BUTJISAIaB HABITh SKOCh HECEPHO3HO.

1.3.6. IT'saTe mokoJinass komMmn'10TepiB (1985 i noHuHi).

Biominni pucu V-20 nokoninua komn’romepig:
1. Hogi TexHOOTIi BUPOOHUIITBA.
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2. BinMoBa BiJ TpaaullifHUX MOB IporpaMyBaHHs Takux, sik Ko6os 1 doprpan
Ha KOPUCTh MOB 3 MiIBUIIIEHUMH MO>KJIMBOCTSIMUA MaHIITYJIFOBAHHS CUMBOJIaMU
13 eleMeHTamu Joriunoro nporpamyBanHs (IIposor 1 Jlicm).

AKIICHT Ha HOB1 apXITEKTypH (HaAPHUKJIAJ, Ha apXITEKTypy MOTOKY JaHUX).

4. HoBi cnocoOu BBEJCHHS-BUBEICHHS, 3pYy4HI JIJII KOpPUCTyBada (HampuKiIaj,
pO3Mi3HaBaHHA MOBHU 1 00pa3iB, CMHTE3Y MOBH, 0OpoOKa IOBIJOMJIEHb Ha
IPUPOJTHINA MOBI)

5. lltyunuii iHTENeKT (TOOTO aBTOMATH3allisl MPOIECIB BHUPILICHHS 3aBAaHb,
OTPUMAaHHS BUCHOBKIB, MaHITyJTFOBAaHHS 3HAHHSIMHU )

Came Ha pyoexi 80-90-x chopmyBapcs anbsinc Windows-Intel. Konu Ha mouatky

1989 p. Intel Bumyctuna mikpomporiecop 486, BUPOOHWKH KOMITIOTEPIB HE CTaJH
yekatu npukiany 3 6oky IBM abo Compaq. [Touamacst ToHka, B Ky BCTYIHIINA TECATKH
¢bipm. Ane Bci HOBI KOMITIOTEpH OynM Haa3BHYAWHO CXOXI OJAMH Ha OJHOTO - iX
o0'eqnyBana cymicHicTh 3 Windows 1 Mmikponpouiecopu Bij Intel.

VY 1989 p. 6yB Bunmyuienuit nporecop 1486. Bin maB BOyJj0BaHUN MaTeMaTUYHUIMA

CHIBIIPOIIECOP, KOHBEEP 1 BOYTOBAaHUHM KEIIl TIEPILIOTO PiBHS.

w

1.3.7. lllocTe MOKOJIHHA KOMII'IOTEPIB.

Heiipokommn'torepu BigHOCATHCS 10 mocToro mokojinasgs EOM. He3Baxkarouu Ha
Te, 10 pealbHe 3aCTOCYBaHHS HEHpPOMEpPEeXK TMOoYaJIocs BIJIHOCHO HEAAaBHO,
HEUPOKOMI'IOTUHTY SIK HAYKOBOMY HaNpsSIMKY HIIIOB CbOMUM JIECATOK POKIB, a MEPUINI
HelipokommtobTep 0yB nmoOynoBanuii B 1958 poui. Po3podnukom mammuu 0yB dpeHk
PozenOnarT, sikuii nonapyBaB cBoemy nituiny im'ss Mark I (puc. 1.12).

Teopist HelipoMmepex Brepiie Oysia mo3HaueHa B poboTi Makkamwiok 1 [litTca B
1943 p.: Oynp-aky apudmernuHy abo JIOTiyHY (YHKIIIO MOXKHA peajizyBaTH 3a
JOTIOMOTOK0  MIPOCTOI HEUpOHHOT Mepexi. I[HTepec 10 HEHPOKOMI'IOTUHTY 3HOBY
cnajaxHyB Ha mo4arky 80-x pokiB 1 OyB WIOIpITUA HOBUMHU MpalSIMH 3
OaratonrapoBUM MEPIENTPOHOM 1 TapaIeTbHUMU O0UNCICHHSIMU.

Hetipoxomm'torepu - 1ie [1K, sixi cknamaroThes 3 6€31114i NpaliovuX mapaieibHO
npocmx O6‘-II/ICJIIOBEU'II>HI/IX CJIEMEHTIB, $KI Ha3WBalOTh HeWpoHamu. Heitponu
YTBOPIOIOTH ~ Tak 3BaHl  HeWpomepexi
Bucoka mBuakonmis HEHUPOKOMII'IOTEPIB
JIOCSITAETBCSI CaM€ 32 PAaXYHOK BEIMYE3HOT
KUTbKOCTI  HelpoHiB. Helipokomm'torepu
noOy/1IoBaH1 3a O10JIOTTYHUM MPUHIIMIIOM:
HEpPBOBA CHUCTEMA JIIOJAWHHU CKIAJAEThCS 3
OKpEeMHUX KIITHH - HEUpPOHIB, KUIbKICTb
AKUX B MO3Ky nocsarae 1012, npu Tomy, 1o
yac crpauroBaHHsa HelpoHa - 3 mc. Koxen
HEHPOH BUKOHYE TOCHUTHh MPOCTI (PYHKIII],
aJle Tak SK BIH MOB'S3aHUN B CEPEIHBOMY 3
1 - 10 Ttuc. 1HIMX HEUPOHIB, TaKUU
KOJIEKTUB yCHIIIHO 3a0e3mnedye pobdoTy
JIFOJICBKOTO MO3KY.

Pucynoxk 1.12 — Ilpedcmasnux VI-2o
nokoninna EOM - Mark |
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B onroenekTpoHHUX KOMITIOTEpax HoOcieM 1HGopMaIli € CBITJIOBUU TOTIK.
EnexTpuuHi cUrHaNIM NEPETBOPIOIOTHCA B ONTHYHI 1 Ha3aJl. ONTHYHE BUIIPOMIHIOBAHHS
B SKOCTI Hocig iHGopMalii Mae psa MNOTEHIAJbHUX TiepeBar y TOPIBHSIHHI 3
CJIEKTPUYHUMHU CUTHAJIaAMMU:
- CBITJIOBI IOTOKH, HAa BIIMIHY BiJl €ICKTPUYHUX, MOKYTh IMEPETHHATUCS OJIUH 3
OJIHUM,;

- CBITJIOBI MOTOKHA MOXYTh OyTH JIOKaJIi30BaHI B MONEPEYHOMY HAIPIMKY IO
HAaHOMETPOBHX PO3MIpIB 1 IEpeaBaTUC 10 BIILHOMY IPOCTOPY;

- IIBHUJKICTH MOMUPEHHS CBITIOBOTO CHUTHATY BHIIE MIBUIKOCTI €ICKTPUIHOTO;

- B3a€EMOJIi CBITJIOBUX MOTOKIB 3 HEMIHIMHUMU CEPEAOBUIINAMH PO3IOIICHO 110
BCIi CepelloBUII, IO J1a€ HOBI CTyNEeHI CBOOOAM B oprasizaiii 3B'SI3Ky 1
CTBOpEHHS MapaielbHUuX apXiTeKTyp.

B nmanuit yac BemyThCsi PO3POOKH IO CTBOPEHHIO KOMITIOTEPIB IOBHICTIO
CKJIaJICHMX 3 ONTHYHHUX IMPHUCTPOiB 00poOku 1H(opmarlii. ChOrojHi el HanpsSMOK €
HAWOLIBII [{IKABUM.

OnTuyHUil KOMIT'IOTEp Mae HeOadeHy NpPOIYKTUBHICTH 1 30BCIM 1HINY, HIXK
CJIEKTPOHHUN KOMI'IOTEp, apXITEKTypy: 3a 1 TakT TPUBAIICTIO MEHIIE | HAHOCEKYyHIH
(ue BimmoBimae TakToBiM wyactori OuLtbiie 1000 MI) B ONTHYHOMY KOMITHOTEPI
MOXJIMBa 00poOKa MacuBy JgaHuX Onu3bko 1 Merabaiita 1 Oubmie. o TenepimHbOro
4acy B)K€ CTBOPEHI 1 ONITUMI30BaH1 OKPEMI CKJIaJ0B1 ONITUYHUX KOMII'FOTEPIB.

OnTuyHuil KOMO'IOTEp pO3MIPOM 3 HOYTOYK MOXKE JaTh KOPUCTYyBayeBl
MOXJIUBICTh PO3MICTUTH B HbOMY YM HE BCHO 1H(QOPMAILIIO MPO CBIT, IPU LBOMY
KOMIT'FOTEP 3MO’KE BUPIIITYBATH 3aB/IaHHS Oy/1b-sIKO1 CKJIQHOCTI.

bionoriuni komm'totepu - ue 3BuyaiiHi IIK, Ttinbkm 3acHoBani Ha JIHK-
oOuucieHHsx. PeallbHO MOKa30BUX pOOIT y Wi raigy3l Tak Majlo, IO TOBOPUTH IPO
CYTTEBI pe3yJIbTaTH HE JOBOIUTHCS.

Monekynsapui kommn'torepu - 1e [IK, npuHnmm naii sSKuX 3acHOBaHUM Ha
BHKOPUCTAaHHI 3MIHI BIJIACTUBOCTEH MOJCKYyJd B mporeci ¢oTociHTesy. Y mpolieci
dboTocuHTE3y MOJIEKyJa IMpUHMae Pi3HI CTaHW, TaK IO BYCHUM 3aJIMIIAETHCS JINIIE
MPUCBOITH TIEBHI JIOT14YHI 3HA4Y€HHS KOXXHOMY cTaHy, ToO6To "0" abGo "1".
BukopuctoByroun meBHI MOJIEKYJIM, BYCHI BU3HAYWIIM, IO iX (POTOLMKI CKIIAA€THCS
BCHOT'O 3 JIBOX CTaHiB, "mepeMUKaTu" siKi MOKHA 3MIHIOIOYU KUCJIOTHO-TYKHUN OanaHC
cepenopuma. OCTaHHE IyXe JIETKO 3pOOMTH 3a JOMOMOTOI0 €IEKTPUYHOTO CUTHATY.
CyyacHi TEXHOJIOTIT BX€ JO3BOJISIIOTH CTBOPIOBATH Il JIAHITIOKKKA ~ MOJIEKYI,
OpraHi3oBaHi MOMIOHMM 4YWHOM. TakuM YWHOM, JYyK€ HaBITh MOXIIHMBO, IO 1
MOJIEKYJIIPHI KOMITFOTEPH YEKAIOTh Hac "He 3a ropamu’.

KBaHTOBI KOMI'IOTEpU - OOYMCIIOBaHI MPUCTPOI, SAKI MPALIOIOTH HAa OCHOBI
KBaHTOBOi MexaHiku. [loBHOMacmTaOHMII KBAaHTOBH KOMM'IOTEpP - TINOTETHUYHUUN
MPUCTPI, MOKIIUBICTh MOOYIOBU SKOTO IMOB'sI3aHA 3 CEPUO3ZHUM PO3BUTKOM KBAHTOBOT
Teopii B 001aCTi 6araTbOX YaCTUHOK 1 CKJIQJHUX €KCIIEPUMEHTIB; 1151 poO0Ta JICKUTH Ha
Kkpai cydacHoi (izuku. OOMe)eHI KBAaHTOBI KOMIT'IOTEpU BXKE ICHYIOTh; E€JIEMEHTH
KBAaHTOBUX KOMITHOTEPIB MOXYTh 3aCTOCOBYBATHUCS Uil MiABUIICHHS €(EKTUBHOCTI
0o0YHCIICHb Ha BKE 1CHYIOUIM MPUIaI0Bii 0asi.
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2. KIACH®IKALISA KOMIP'IOTEPIB

2.1 TexHOJOT1YHI 1 EKOHOMIYHI ACTIEKTH
2.2 Knacudikariisi KOMITHOTEpiB:
2.2.1. Knacudikarris 3a IpyUHIIATIOM Iii;
2.2.2. Knacudikaris 3a IpU3HAYCHHSIM;
2.2.3. Knmacudikaris mo po3mipax i 00UHCITIOBaIBbHIN MOTYKHOCTI,
2.2.4. Knacudikaris 3a GyHKIIIOHATEHUMA MOYKJIUBOCTSIMH.
2.3 IlepconanbHi KOMI'TOTEPH.
2.4 IrpoBi KOMIT IOTEPH.
2.5 Po6oui cTanIii.
2.6 X-tepmiHaiu.
2.7 Cepsep.
2.8 MeitHdpeiim.

Knwuosi mepminu:

X-TepMiHaJI, aHAJIOTOBa OOYHMCIIIOBAJIbHA MAIllMHA, BIIMOBOCTIMKICTh, T1OpHIHA
oOUHuCIIOBaJIbHA MAIllMHA, EJIEKTPOHHAa OOYMCIIOBAJIbHA MAaIlllMHA, 3aK0OH Mypa,
KOMI'IOTEp, MacIITaboOBaHICTh, MEUH(PENM, HANIIHICTh, HACTIILHUM KOMI FOTEP,00CsT
nam'saTi,  THOPTATUBHUKA  KOMII'IOTEpP,  MNPOOJIEMHO-OPIEHTOBAHMM  KOMIT'IOTED,
MPOAYKTUBHICTh, poOOUYa CTaHIlIsI, CEPBEP,CIEIiaTi30BaHUI KOMIT'IOTEP, CYMICHICTh 1
MOOUTBHICTh TIPOTPAMHOI0 3a0e3MeUeHHs, yHIBepCcabHUN KoMm'toTep, (aitin-cepsep,
uuppoBa oOYHMCHIOBAIbHA MAalIMHA, IIBUJKOJISA, ITPOBUNA KOMIT'HOTEp, I1HTEpQEic
KOpHCTyBada

Enekmponna oo6uucnioeanvna mawmuna (EOM), komn'tomep — KOMILIEKC
TEXHIYHHMX 3ac00iB, MPHU3HAYCHUX JUIsI aBTOMAaTUYHOI 00poOKkM iHdopmMarllli B mporieci
BUPIIIEHHS 00YMCITIOBAIBHUX 1 1H(OOPMAIIHHUX 3aBlIaHb.

Komn'tomep - enextponHa nudpoBa malinHa, sSiKa € yHIBEPCAIHHUM 3acO00M
VIOpaBIiHHS, aBTOMAaTU3aIlli, 00poOKU MaHUX, IKUMH MOXKYTh OyTH HE JIMIIE YUCIIa, alie
1 TEKCTH, CUTHAJIH, 300payKeHHS, TIpeIcTaBiIcH] B UG PoBii GopmMi.

Kowmm’totep mpenctaiisie o000 €IEKTPOHHUN 00UMCTIOBAIbHUM MPUCTPIH, SIKUN
CIpuiiMae JHUCKpETHY BXiAHY 1HQopMalig, o00poOsitoe i BIAMOBIAHO MEPETIKY
30epeKEeHUX B CEpeIuHl HbOTO KOMaHJ 1 reHepye BHXIIHY iH(popmarlito. 3rajaHuil
BUILE TMEpeNiK KOMAaHJ HAa3UMBAETbCA KOMII'IOTEPHOIO MPOrpaMoro, a micre ii
30epexKeHHs — MaM’ ATTIO KOMIT I0Tepa.

Komm'totepy HeoOXxigHO HajgaBath 1H(OpMaNil0 B JIBIMKOBUX YHCIAX, TOOTO
nepiul HiXK HagaTd Komm'torepy iHpopmarito, il Tpeba momnepenHbo ouudpysaTw,
MPEACTABUTH y BUTJIAI JAHIFOKKIB YUCEN, MPUYOMY 1I1 Ynucia OyayTh CKIAJEH1 JUIIE 3
nBox enemeHTiB - 0 1 1 (e ctpym - HeMae cTtpymy). JIBifikoBe momanHs iHbopmarlii
JISKUTH B OCHOB1 Oy/Ib-SIKOTO Cy4acHOTO IU(DPOBOTO KOMIT'IOTEpA.

bim (bit) - onuaMI 1HOOpPMAIIT B KOMII'FOTEP1 MPEACTABIIIE COOOK0 JIBIKOBHI
po3psia, sikuii Moxke npuiiMaty 3Ha4eHHs () a60 1. KiTbKicTh MTBIMKOBUX PO3PSIIB 4acTO
BUKOPUCTOBYETHCS K XapaKTEPUCTHKA «OOYHCITIOBATBHOT MOTY>KHOCTI»
MIKpOITIpoIIecopa, TOOTO TOBOPATH MPO T€, CKUIBKU OIT OJHOYACHO 0OpOOIIsie mpUcCTpiit
a6o nporpama. Yum OiJibliie 1€ YKCII0, TUM MOTY>KHIIIE BIAMOBIIHUNA MIKPOIIPOIIECOP.
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baium (byte) - onunHuid 30epiraHHs Ta Mepeaadi JaHuX y KoMIT'rorepi. bat
CKJIaJIa€Thcs 3 8 OITIB, IO J103BOJISIE OTpUMATH 256 pizHux komoOiHarii 1 1 0. Iporo 3
HAJJIMIIIKOM BHCTayae, 100 3aKoayBaTH OYKBU POCIMCHKOI Ta aHTJIIMCHKOI andabiTiB,
udpu 1 paa iHmMKUX cuMBoITiB. KokHiM koMOiHaIii 3 8 OIT CTaBUThCA Yy BIAMOBIAHICTD
oJIHa JliTepa, udpa abo 1HIINUKH CUMBOJ, 3PO3yMITIUH JIHO/IMHI.

2.1 TexHOJIOTiYHI | eKOHOMIYHI ACIIeKTH.

['onoBHa pymiiiiHa cujia PO3BUTKY KOMIT IOTEPHOI MPOMMCIOBOCTI — 3AATHICTD
BUPOOHUKIB TOMIIIATH 3 KOXHUM POKOM BC€ OuIble 1 OuIbllIe TPaH3UCTOPIB Ha
MikpocxeMmy. UuM Oiabliie TPaH3UCTOPIB (KPUXITHUX EJICKTPOHHHUX MEPEMHUKAYiB), TUM
OinpiIe 00'eM mam'sTi 1 moTyxHimie npouecopu. ['opaon Myp (Gordon Moore), oauH i3
3aCHOBHUKIB 1 KOJMIIIHINA T0JI0OBAa paau TupekTopiB Intel BiAMITUB y CBOIH JOMOBIII 1Jis
ONIHIET 3 TPOMHUCIOBUX TPyH TOSIBY KOKHOTO HOBOTO TIOKOJIHHS MIKPOCXEM 3
1HTEpBAJIOM B TPU POKHU: 30UIBIICHHS MaM sATi B 4 pa3u, KUIbKICTh TPAH3UCTOPIB 3pOCTAE
Ha CTaJdy BeIWYMHY. 3aKOH Mypa CBIAYMTH, IO KIIBKICTh TPAaH3UCTOPIB HAa OAHIN
MIKpPOCXEMI1 OABOIOETHCS KOXkH1 18 micsmiB (puc. 2.1).

100000000
10000000 |-
2 1000000 -
e 100000 |
o=}
& 5 10000 |-
o> 1000 - 1K
E = 100 -
i 10 |-
1 | ] | | | | ]

1965 1970 1975 1980 1985 1990 1995 2000
POKH

Pucynox 2.1 — I'paghiune ioobpasicenns saxony Mypa

[To cyri, 3akoH Mypa — 1e emmipuyHe CHOCTepe)KeHHﬂ 32 THUM, 3 SKOIO
MIBUJKICTIO (DI3UKH 1 THKEHEPHU-TEXHOJIOTH PO3BUBAIOTH KOMIT'IOTEPHI TEXHOJIOTI, 1
nependadeHHss Mpo Te, 0 3 TaKOK IIBHAKICTIO BOHU TMIPaIfOBaTUMYTh 1 B
MaitOyTHboMy. baraTo (paxiBIiiB BBaXarTh, 1110 3aKOH Mypa aisiTuMe I1ie POKIB JECATh,
a MOXJIUBO, 1 JIoBIIIE. 3aK0OH Mypa NoB's3aHuii 3 TUM, IO JIE€SKI €EKOHOMICTH HAa3UBaIOTh
e(DEKTUBHUM LIUKJIOM.

JIoCSITHEHHSI B KOMI'FOTEPHUX TEXHOJIOTIAX (30UIbIIEHHS KIJTBKOCTI TPAH3UCTOPIB
Ha OJHIA MIKpOCXeMi) MPUBOJATH A0 MPOAYKIIII Kpamoi AKOCTI 1 HIKYKX I1H. Hu3bki
IIIHA BEAYTh JO IMOSBH HOBHMX MPHUKIAIHUX MPOTPaM, SIKi B CBOIO YEpry MPUBOJIATH JI0
BUHUKHEHHS HOBUX KOMITHOTEPHMX PHUHKIB 1 HOBHX KOMIIaHid. [CHYBaHHS BCIX IUX
KOMITaHIi Belle 0 KOHKYPEHIli MK HUMH, 5IKa, Y CBOIO Yepry, MOPOIKYE IMOMUT Ha
kpamii TexHosorii. Komo 3amukaerncs. Ille oauH YMHHHK PO3BUTKY KOMITHOTEPHHUX
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TEXHOJIOTIH - MepIImii 3aKOH MPOTrpaMHOro 3abe3rneueHHs, Ha3BaHUl Ha decTh HaTaHa
Mipgosabaa (Nathan Myhrvold), ronoBHoro aaminictparopa kommanii Microsoft. Ilei
3aKOH CBIIUUTH: «[IporpamHe 3a0e3nedeHHs - 1€ ra3. BiH MOMUPIOETHCS 1 MOBHICTIO
3allOBHIOE pe3epByap, B SIKOMY 3HaxomuThCs». lIporpama troff 3aiimae nmexinbka
JEecATKIB KimobanT mam'ati [IporpamHe 3a0e3reueHHS NPOJIOBXKYE PO3BUBATHCS 1
MIOPOJIKY€ TIOCTIMHHUN MOMHUT Ha MPOIECOPH, IO MPAIIOIOTh 3 BUIIOK MIBUIKICTIO, HA
MaM'sTh OLITBITIOTO 00'eMY, Ha IPUCTPOI BBEICHHI-BUBEICHHS BUIIOT IPOIYKTUBHOCTI.

2.2 Knacudikanisi komn'orepis.

CydacHi KOMIT'IOTepH pPI3HOMaHITHI Ta 0araTOYMCICHHI, BOHHU PIZHATHCS
po3MipaMu, BapTiCTIO, OOYMCITIOBATILHOIO TTOTYXKHICTIO Ta IPU3HAYEHHSM.

OOuuciroBaibHI MalIMHU MOXYTh OyTH KiIacu]ikoBaHI MO PI3HUX O3HAKaX,
30Kpema:

. MPUHLINIY 11,

. eTanaM CTBOPEHHsI 1 eIeMEHTHIN 0as3i;

. IPU3HAYEHHIO 1 POJIi KOMIT'IOTEPIB B CUCTEM1 00pOOKH 1H(popMallii;
. YMOBH B3a€MOJIi1 JTIOAMHU 1 KOMIT'IOTEPA;

. croco0y opraxizailii 00YHCIIOBaILHOIO MPOIIECY;

. PO3MIpy 1 00YHCITIOBAJIbHIN TTOTY>KHOCTI;

. (GYHKITIOHATBHUM MOKIIUBOCTSIM;

. 3110HOCTI /10 TTapaJIeIbHOTO BUKOHAHHSI IPOTPaM.

IcHyrOTH 1 1HIII pi3HI cucTemu kinacudikanii EOM:

. 3a MPOAYKTHBHICTIO 1 IIBUJKOIIELO;

. 3a pIBHEM CIielfiajizarlii;

. 3a TUTIOM BHKOPHUCTOBYBAHOTO MPOIIECOPa;
. 32 0COOJIMBOCTSIMHU apXITEKTYPHU.

2.2.1. Knacugikauia 3a npunyunom oii.
3a npunIunoM a1i EOM nonainsroTh Ha :
. aHaJIOTOBI;

. nuQpoBi;

. riOpu/IHI.

Kpurepiem posmnoaisy Ha 1l Tpu Kiacu € Gopma mpeAcTaBieHHs iHpopMarlii, 3
SIKOIO BOHU TIPAIIOIOTh:

. [HOM (umdpoBi oOUHCIIOBaIbHI MalllMHU), a00 O0YHCIIOBAIbHI MAaIIUHUA
JTUCKPETHOI Aii, MpaliooTh 3 1H(OopMalli€ro, MPEACTABICHOI B IICKPETHIM, a TOUHIIIIE B
uudposiii hopmi;

. AOM (ananoroBi 00UMCIIOBAJIbHI MAILIMHU), 200 00YMCITIOBAJIbHI MalTUHU
OesnepepBHOi [1i, MpaiioTh 3 1HGOPMAIIEI0, TPEACTABICHOI B HENpPE-pUBHOM
(ananoroBor) Gopmi, TOOTO y BHUTJIISAI O€3MEpPepBHOTO Py 3HAUCHb Ka- SIKUN-THO0
(G13UYHOT BETMYMHY (YaCTIIIe 32 BCIO CICKTPUUHY HATIPYTY);
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. I'OM (ribpumHi 0GYMCTIOBAIBHI MallMHU), 00 OOYHMCITIOBAIbHI MaIluHU
KOMOIHOBaHO1 [ii, MpaIoTh 3 1H(OpMali€l, MPEACTaBICHO 1 B LIUQPOBIH, 1 B
aHaJoroBii (hopMi; BOHM MOEAHYIOTH B 001 jocTtoincTBa AOM 1 [IOM. I'OM nouisibHO
BUKOPHCTOBYBATH JIsl BHPIIIICHHS 3aBJaHb YMPABIiHHSI CKJIAJHUMH IIBHIKOIIFOYHMMH
TEXHIYHUMHU KOMILICKCAMH.

2.2.2. Knacughikauia 3a npuznaueHnam.

3a npu3HAYEHHSIM KOMIT'IOTEPU MOYKHA PO3IUINTH Ha TPHU TPYIIU:

. yHIBEpCalbH1 (3arajJbHOTO MPU3HAYCHHS );
. po0JIEMHO-OPIEHTOBAHI;
. CHeIiali30BaHi.

VYHiBepcalbHl KOMMO'IOTEpU NpU3HAUEHl s BUPIMICHHS CaMHX PI3HHX
1H)KEHEPHO-TEXHIYHUX, EKOHOMIYHHUX, MaTeMaTHYHUX, 1HPOPMALIHHIX 1 TOTIOHUX 110
HUX 3aBJaHb, AJITOPUTMIB, IO BIAPI3HIIOTHCA CKIQJHICTIO, 1 BEJIUKUM 00'€eMOM
0o0poOIoBaHNX JaHUX. BOHM HMIMPOKO 3aCTOCOBYIOTHCS B OOYMCIIOBAJIBHUX LIEHTpax
KOJIEKTUBHOTO KOPUCTYBAHHS 1 B IHIIMX MOTYKHUX OOYUCITIOBAJIbHUX KOMIUIEKCAX.

XapakTepHUMHU PUCAMHU YHIBEPCAJIbHUX KOMIT'FOTEPIB €:

. BHUCOKa IIPOIYKTHUBHICTH;

. PI3HOMaHITHICT (QOpM OOpOOIIOBAaHMX JaHUX: JIBIMKOBI, JIE€CSTKOBI,
CHUMBOJIbH1, — TIPU BEJIUKOMY J1ara30H1 iX 3MiHU 1 BUCOKOI TOYHOCTI iX MOJAaHHS;

. oOIlIMpHAa HOMEHKJIATypa BUKOHYBAaHUX omepamiid, sk apupMEeTHUUYHHX,
JIOTIYHHUX, TaK 1 CICIIaJbHUX;

. BEJIMKA €EMKICTh ONEPAaTUBHOI MTaM'ATi;

. PO3BHMHEHA OpraHi3ailisi CUCTEMH BBEJICHHSI-BUBEJCHHS 1HGOpMAIi, 10

3a0e3neuye MAKII0YEHHS BCUIAKUX BUJI1B 30BHILIHIX IPUCTPOIB.

[IpoOnemMHO-OpiEHTOBaHI KOMI'IOTEPH TPHU3HAYEH! [JJIsi BUPIMICHHS OUIBII
BY3bKOI'O Kpyra 3aBjaHb, 3B'A3aHMX, SK IMPABUJIO, 3 YIPABIIHHAM TEXHOJOTTYHUMHU
00'€eKTaMM; peecTpali€ero, HAKOMHUYCHHSIM 1 OOpPOOKOIO BIJIHOCHO HEBEIMKHUX OOCHTIB
JaHUX; BHMKOHAHHSM pO3PAaXyHKIB IO BIJHOCHO HECKJIAJHUM aJrOpUTMaM; BOHHU
BOJIOJIIIOTh OOMEXKEHUMH, B TOPIBHAHHI 3 YHIBEPCAJIbHUMU KOMIT'IOTEPAMH,
anapaTHUMHU 1 IPOTPaMHUMHU PECYPCAMH.

CreuianizoBaHl KOMIT'IOTEpU MPU3HAYEHI Ui BUPIIMIEHHS MEBHOTO BY3bKOTO
KpyTa 3aBAaHb abo peaiizanii cTporo neBHoi rpynu (yHkiuiil. Taka By3pka opieHTaLis
KOMIT'FOTEPIB JI03BOJISIE YITKO CIELIai3yBaTH iX CTPYKTYPY, ICTOTHO TMOHHU3HUTH iX
CKJIQJHICTh 1 BapTICTh IPH 36epe>1<eHHi BHCOKOI TPOJYKTUBHOCTI 1 HaA1THOCTI poOOTH.

Jlo cmemiani3oBaHUX KOMIT'IOTEPiB MOXKHA BIJHECTH, HAINPHUKJIAJ, MPOTrpamMOBaHi
MIKpOTIPOIIECOPH  CHEI[AIbHOTO TMPU3HAYCHHS, aJanTepd 1 KOHTPOJIIEpH, IO
BUKOHYIOTh JIOT14HI (YHKIII yNpaBiIiHHS OKPEeMHMH HECKIATHUMH TEXHIYHUMH
MPUCTPOSIMU, arperaTaMu 1 MpoIecaMu; MPHUCTPOI y3TOKEHHS 1 CIOMy4eHHS poOOTH
BY3J11B OOYHCITIOBAJILHUX CUCTEM.

2.2.3. Knacugikauia no po3mipax i 004ucir08anvHiil ROMYMHcHOCMI.
3a po3MmipamMu 1 0OUYUCITIOBAIILHOIO TOTYXKHICTIO KOMITHOTEPU MOXKHA PO3AUIATH
Ha!
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. HaJBENUKI (cynepkoMITioTepu, cynepEOM);

. BEJIHKI;
. Maii;
. HaaMa (MikpokoMi'totepu ado MikpoEOM).

2.2.4. Knacugikayia 3a gynKyionanoHUMu MOHCAUBOCMAMU.

[Tpu xapakTepUCTHIIl KOXKHOTO KJacy HEOOXiHO POOWTH MOPIBHSIHHSI OKPEMHUX
MoOJeNel 3a TaKUMM OCHOBHUMH TEXHIYHUMH TapaMeTpaMH, SIK [IBUAKOJISA
(MpOYKTUBHICTB) 1 00CSTH NaM'sITi.

Ill6uoko00in - 4ucno KOPOTKUX Omepalliif, BAKOHYBaHUX KOMI'IOTEPOM 3a OJHY
CEKyHIY.

Oébcaz (micmkicmep) nam'ami - KITbKICTh 30epekeHoi B Hil iHpopmarii.

KpiM 3a3HaueHHX XapaKTEPUCTUK, MOMJIMBOCTI KOMITIOTEpa XapaKTepU3yIOThCs
IHIIMMHU [TapaMeTpaMu:

. PO3PAIHICTE 1 HOPMU TIPEACTABICHHS YHUCEIT;

. €MHICTB 30BHIIITHBOT ITaM'STI;

. XapaKTEPUCTUKU 30BHILIHIX MPUCTPOIB 30epiraHHs, OOMIHY 1 BBEICHHS-
BUBEJICHHS 1H(OpMAIIii;

. IpOINyCKHA 3/1aTHICTh IPUCTPOIB 3B'13Ky By31iB EOM Mix co0o10;

. 3natHicTb EOM oHOYacHO mpaloBaTé 3 JEKUIBKOMa KOPUCTYBadyaMH 1
BUKOHYBAaTH OJHOYACHO KUTbKA MPOTpaM;

. THUIIU OTIEPAIlITHIX CHUCTEM, [0 BUKOPUCTOBYIOTHCS B MAIIIMHI;

. nporpaMHa CyMICHICTh 13 1HImMMH TunamMu EOM, T00TO 37aTHICTH
BUKOHYBATH MPOTrpaMu, HanucaHi Ay iHmux tunie EOM;

. MOXJIMBICTh MIJKIIOYEHHS [0 KaHAIIB 3B'SI3KYy 1 J0 OOYHMCIIIOBAJIbHOI
MEpexi;

. HaIHHICTD 1 T.II.

PosrisiHeMo KOpOTKO HaliBaromiliri.

Ilpooykmuenicme - OIVHULICIO BUMIPY MPOJYKTUBHOCTI KOMI'IOTEpa € 4Yac:
KOMIT'IOTEp, SIKUM BUKOHYE TOM e 00CSAT poOOTH 3a MEHIIUN 4Yac € OiIbII IMIBHIKUM.
Yac BuKOHaHHS Oy/b-SKOI MPOTPaMU BUMIPIOETHCS B CEKyHAaX. YacTo MPOAYKTUBHICTh
BUMIPIOETHCS SIK IMIBUJIKICTh MOSIBU MEBHOT KUIBKOCTI MOJIIA B CEKYHIY, TaK 1[0 MEHIIUN
yac BIJNOBIAA€ BUCOKIN MPOJYKTUBHOCTI.

Haoiitnicmp - 3a0€31eUeHHs] IUTICHOCTI JaHUX, SIK1 30epiraloThCsi B CUCTEMAax.
[TonarTss HamiMHOCTI BKJIIOYAE HE TUIBKM amapaTHi 3aco0u, aje 1 mporpamHe
3abe3neueHHs. [[iABUIIIEHHS HaAIMHOCTI 3aCHOBAHE Ha 3amoOiraHHI HECIPaBHOCTEH
IUISIXOM 3HWKEHHS 1HTEHCHUBHOCTI BIJIMOB 1 300IB 3a pPaxyHOK 3aCcTOCYBaHHS
€JIEKTPOHHUX CXEM 1 KOMIIOHEHTIB 13 BHCOKHM 1 HAJBHUCOKHMM CTYIEHEM IHTEerpaiii,
3HIDKCHHSI PIBHSI TIEPEIIKOJ, TMOJETIIEHUX PEKUMIB PoOOTH cxeM, 3a0e3nedeHHs
TEIJIOBUX PEXKUMIB X poOOTH, a TAKOXK 32 PAXyHOK yIOCKOHAJICHHS METOIB CKJIaJJaHHS
anapatypu. OJIMHUIICIO BUMIPY HAAIMHOCTI € CepeHIi Yac HaIpaIfOBaHHs Ha BIIMOBY
(MTBF - Mean Time Between Failure).

BinmoBocCTiliKicTh - BJIaCTUBICTh OOYHCIIIOBAIBHOI CHCTEMH, 1110 3abe3nedye i
MOXJIUBICTh ~ TIPOJIOBXKEHHS i, 3aJaHUX TMPOrpaMoro, MICIAS  BUHUKHEHHS
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HEeCTIpaBHOCTEH. 3abe3meueHHs BiIMOBOCTIHKOCTI BUMAarae HaJJIMIIKOBOTO alapaTHOTO
Ta TIPOTrpaMHOro 3a0e3meueHHs.

MacmradoBaHicTh TpeacTaBisie cOO0I0 MOKJIMBICTh HapOII[yBaHHS 4YHCIA Ta
MOTY>KHOCT1 IIPOLIECOPIB, OOCATIB ONMEPATUBHOI 1 30BHINIHBOI MMaM'sITI Ta IHIIUX PECYPCIB
oOYHCIIOBAIbHOT ~ cHCTeMH.  MacmTaboBaHICTh ~ TIOBHMHHA  3a0e3MedyBaThCs
apXITEKTYpOI0 1 KOHCTPYKIIEID KOMIT'IOTEpa, a TaKoXX BIJIMOBIIHUMHU 3aco0amMu
MIPOTPAMHOTO 3a0€3MeUEHHHI.

CyMicHicTh i MOOITBHICTH MPOrPaMHOro 3ade3neYeHHsl MPEICTaBIsie cOO0K0
CTBOPEHHS TaKOi apXiTEKTypH, sika Oyna O OJHAKOBOIO 3 TOUKH 30py KOpHCTyBada IJis
BCIX MOJIENICli CHCTEMH HE3aJIeKHO BiJl IIHMU 1 MPOJYKTHUBHOCTI KOKHOI 3 HUX. Takuii
MiTXia 03BOJIsiE 30epirath ICHYIOYHH JOpOOOK MPOTrpamMHOrO 3a0e3MeueHHs IPHU
nepexo/ii Ha HOBI (SIK MPaBUIIO, OB MPOYKTHBH1) pO3POOKH.

2.3 llepcoHanbHi KoMI'lOTepH

HaiiGiapm momupeHuMH € TEepCOHAaIbHI KOMIT IOTE€PH, SIKI BUKOPUCTOBYIOTHCS
BJIOMa, B HaBYAJIbHUX 3aKjagax, odicax Oyab-sIKuX KOMIaHii. HacTimbHI KOMIT 10TepH
— HaNOUIBII momupeHuil Tun nepconanbHux komm oTepiB (I1K), skuit mae mpuctpoi
30epexeHHs: Ta 00pOoOKH JaHMX, JUCIUICH Ta 3BYKOBI BUX1JIHI PUCTPOT, KJIaBlaTypy, 110
pO3TalioByeThC Ha pobouomy wmicii (puc. 2.2). Ilpuctpoi nns 30epexeHHs
MpecTaBieHi )kopcTkuMu auckamu, CD-ROM ta daemni-Hocii.

Pucynok 2.2 - HacminvHuti nepconanbHuti Komn romep.

[lepconanbhi komm'torepu (Personal Computer, PC, T1K) 3'sBuniucsa B pe3yibrarti
€BOJIIONIT MIHIKOMIT'IOTEPIB MpPH MEPEeXOoJi €NeMEHTHOI 0a3u MalMH 3 Majlol Ta
CEepelHIM CTYNEHEeM IHTerpaumii Ha BeJMKl 1 HaJBENuKi 1HTerpajgbHi cxemu. lle -
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«IpyxH1  1HTepdeicu», a TakokK MNpoOJIEMHO-OPIEHTOBAHI  CEpeloBHINA 1
1HCTpyMEHTaJIbHI 3aC00M JJIs1 aBTOMATH3AIlli pO3pOOKH MPUKIIATHUX MTPOTPaAM.
Inmepdgpeiic kopucmysaua - CyKymHICTh IPOrpaMHUX 1 amapaTHUX 3aco0iB, IO
320€3IeUyI0Th B3aEMO/IIIO0 JIIOJIMHH 1 OOYUCITIOBATIBLHOT CHCTEMH.
Ilopmamuenum komn’tomepom, ad60 HOYTOYKOM. HA3WUBAETHCS KOMIAKTHUHN
BapiaHT [IK, B sskoMy BCl KOMIIOHEHTH PO3MIIIICHI B OJTHOMY KOPITYCi, IIT0 Ma€ Po3Mipu
BiJl HEBEJIMYKOTO MOPTQes 10 OIOKHOTA JUIsl HOTaTKiB (puc. 2.3).

Pucynox 2.3 - Hacminonuii nopmamusrui komn 'romep

2.4 IrpoBi kom’wTEpHU

HactynHa karteropis - irpoBl KOMIT'IOTEpU - 3BHYAlHI KOMITHOTEPHU, B SKHUX
PO3LIMPEHI MOXJIMBOCTI TpadiuHUX 1 3BYKOBUX KOHTPOJUIEPIB TMOEAHYIOTHCS 3
obmexxeHHssMH 3a 00'emom IIO 1 3HMKEHOIO po3mMproBaHicTio. CroyaTky B IO
KAaTeropiro BXOJUIIM KOMITIOTEPH 3 MPOLIECOPaMU HUKYUX MOJAENEH IJisi MPOCTUX 1rop
TUMA TIHT-TIOHTY, SKI Tepeadadanyd BUBEICHHS 300pa)K€HHsSI Ha €KpaH TejeBizopa. 3
pOKaMHu 1rpoBI KOMIT'IOTEpU MEPETBOPUIIUCS HA JIOCUTh MOTYXXHI CHCTEMH, SIKl I10
JeSKUX TapaMeTpax MPOAYKTHBHOCTI HIYMM HE TipIe, a 1HKOJM HaBITh Kpaiie 3a
MIePCOHAIIbHI KOMIT FOTEPH.
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6)

Pucynok 2.4 - Ieposuii nacminouuii (a) ma nopmamusnuti (6) komn'romepu.

2.5 Po0oui cTanuil.

PoGoui cranmii 3 rpadiuHUMHM BXITHUMH Ta BHUXIJIHUMH MPHUCTPOSMU
XapaKTEPU3yIOThCS BUCOKOIO PO3JUILHOIO 3JaTHICTIO Ta MAarOTh PO3MIpH HACTUIHHH3
KOMIIT'FOTEpI1B, BOJOMAIIOTh 3HAYHO OUIBIIOK OOYHMCITIOBANIBHOK MOTYXKHICTIO Hik [IK
(puc. 2.5). BUKOpPUCTOBYIOTBCS JUIsl 1HXKEHEPHUX PO3PAXYHKIB, 30Kpema IS
pO3B’s13aHHS 3aB/IaHh ABTOMATH30BAHOTO MPOCKTYBAHHSI.
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Pucynoxk 2.5 - Poboua cmanyis 3 Kinbkoma MOHImopamu

Poooua cmanyia - ue 3Buyaiinuii 1K, mo npanroe mijg ynpaBmiHHSAM BIACHOI
nuckoBoi OC, sikuii, Ha BiAMIHY BiJg aBTOHOMHOro IIK MicTUTH miiaty MepeKeBOro
iHTepdeiicy 1 ¢i3uuHo 3'eaHaHui kabemsamu 3 (Qaimom-cepBepoM. Poboua cranIis
3alycKae CIeliajibHy MporpamMy, 3BaHOi OOOJIOHKOIO MEpEeXi, siKa J03BOJIAE i
oOMiHIOBaTHCA 1HQOpMaLI€0 3 (Qaiia-cepBepoM, IHIIUMH POOOYMMH CTAHIISIMU Ta
THIIMMU TPUCTPOSIMU MEPEXI.

[IBuake 3poctanHs npoayktuBHOCTI [IK Ha 0a31 HOBITHIX Mikponpouecopis Intel
B TOE€JIHAHHI 3 PI3KUM 3HUKEHHSM I[IH Ha Il BUPOOM 1 PO3BUTKOM TEXHOJIOTIi
nokaneHuX mHH (VESA 1 PCI), mo mo3Boisisie ycyHyTH 0arato «By3bKi MICIS» B
apxitektypi [IK, poOmsTh cydacHi mepcoHalIbHI KOMITHOTEpU MyKe MNPUBAOIUBOIO
ATbTEPHATUBOIO POOOYMX CTaHIA. Y CBOIO 4Yepry BHPOOHHKHA POOOUYMX CTaHIIIM
CTBOPWJIM BUPOOM TaK 3BAaHOTO «IOYAaTKOBOTO PIBHSA», fAKI 32 BapTICHUMHU
XapakTepucTukaMu Onm3bki 10 BucokonpoayktuBHuX I[IK, ame Bce mie 30epiraroTh
JEPCTBO 3a MPOAYKTHUBHICTIO 1 MOMKJIMBOCTSIM HapollyBaHHs. B naHuii yac Bxke
3'SIBUJIOCS MOHATTS «IIEPCOHAIBHOT poO0UOT CTaHIII1», K€ 00'€JHy€e 00MIBa HAPSAMH.

CyyacHUM PUHOK «IEPCOHATBHUX POOOUYMX CTaHIIN» SBISIE COOOI0 CYKYITHICTh
apxitektypHux miargopm IIK 1 pobounx craniiid. Llei puHOK TpaauiliiiHO BKIIIOYAB B
cebe TUIbKM MIHIKOMI'IOTEpH 1 MeHH(ppeiMu, sSKi MIATPUMYBAIUd pOOOTY HACTIIBHUX
TEpMIHAJIB 3 0OMEXKEHUM 1HTENIEKTOM, ToMy 110 1K He Oynu 1ocTaTHRO MOTYKHUMU U
Majgu (PYHKIIOHATbHUMHU MOXJIMBOCTSIMH, 1100 CIYKUTH aJ€KBATHOIO 3aMIHOIO
MIIKIIOYEHUX JI0 TOJOBHOI MaliuHi TepMiHaiiB. 3 iHIOro OOKy, poOodi cTaHIlli Ha
mwiargopmi UNIX Oynu gyxke CuiibHI B HAayKOBOMY, TEXHIYHOMY Ta IHKEHEPHOMY
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ceKTopax 1 OyJnu Maike Takox He3pydHi, sk 1 [1K a1 Toro mob BUKOHYBaTH Cepilo3H1
odicHI T0aTKH.

2.6 X-TepmiHaJu.

X-TepMiHaIM TPEACTaBIAIOTh €000 KOMOIiHAIi0 O€3AUCKOBUX POOOUMX
craniii 1 cradgaptaux ASCII-tepminaniB. be3nuckoBl poOodi cCTaHIi 4YacTo
3aCTOCOBYBAJIMCS SIK JOPOTMX JHWCIUIEIB 1 B IbOMY BHUIAIKy HE IOBHICTIO
BUKOPUCTOBYBAJIM JIOKQJIbHY OOYHMCIIOBaJIbHY TNOTYXHICTh. OnHOYacHO ©Oarato
kopuctyBauiB ASCII-TepMiHaniB XOTIIM MONIMIIATA I1X XapaKTEPUCTUKH, MI00
OTpUMATH MOJKJIUBICTh POOOTH B 0AaraToBIKOHHOK cHUCTeMi 1 rpadidyHi MOXKJIHUBOCTI.
30BCiM HEJaBHO, SIK TUIBKU CTAIH JOCTYITHUMH Ty>Ke MOTYXHI1 rpadidni podoul cTaHIIii,
3'sBUIIaCA TEHJEHIIIS 3aCTOCYBAHHS «IIUIETIIMNX» X-TEPMIHANIB, sIKI BUKOPUCTOBYIOTh
poOouy CTaHII0 B SKOCTI JIOKaJIBHOTO cepBepa. Ha komm'roTepHOMYy pHHKY X-
TepMiHAJIM 3aliMalOTh MPOMDKHE TOJOKEHHS MK TMEPCOHATLHUMH KOMITIOTEpaMu 1
POOOYMMH CTAHI[ISIMHU.

TunoBuii X-TepMiHall BKIFOYA€E TaKl €JIEMEHTH:

. €KpaH BUCOKOTO J03BOJIY - 3a3BHUYAil pO3MIpOM;

. TOJIOBHUM MIKpOIporiecop 1 rpadidyHuil CHIBIPOIECOp, IO MIATPUMYE
JBOIIPOIIECOPHUX APXITEKTYPY;

. 0a30Bl CHCTEMHI NpOrpaMH, Ha SIKUX Tmpaitoe cuctemMa X-Windows i
BUKOHYIOTHCSI MEPEXKEB1 IPOTOKOJIH;

. IporpaMHe 3a0e3MeYeHHs CEPBEPY;

. 3MIHHMM 00'€M JIOKaJIbHOI MaM'sITi JJIsl TUCTUIEs,, MEPEXKEBOTO 1HTEepdeiicy,
110 MIITPUMY€E MEPEKEBI MPOTOKOJIH;

. MOPTH JUIsl HIAKIIOYEHHS KJIaB1aTypH 1 MUIILI.

X-tepmiHaiu BiApi3HAtOThCS Big 1K 1 poOounx cTaHuiil HE TUIBKM THUM, IO HE
BUKOHY€E (YHKIIIT 3BUUAHOI JIOKAJIbHOI 00poOKu. PoboTa X-TepMiHaiiB 3a1€XKUTh Bij
TOJIOBHOI (XOCT) CUCTEMHU, JI0 SIKOi BOHU IMIJAKIIOUEHI 3a JOIOMOroto mepexi. [[is toro,
o0 X-TepMmiHaid MITr MpalloBaTH, KOPUCTYBaul IMOBHHHI I1HCTAJIIOBATH MpOrpamMHe
3a0€e3MeUeHHs] CepBepa Ha TOJIOBHOMY MPOIECOPI, 1[0 BUKOHYE MPUKIIATHY 3a7ady. X-
TepMiHAIN BIAPI3HAIOTHCS TaKOX BiJl cTaHgapTHux ajidaitHO-uppoBux ASCII 1
TpaAuIiiiHuX TpadiuHUX JUCIUIEMHUX TEPMIHANIB THUM, II0 BOHHM MOXYTh OYyTH
IIJIKJTFOYEHI 10 Oyb-sSKO1 TOJIOBHOI CHCTeMH. Bibln Toro, jJokajibHa 00UYHCIIIOBAIbHA
MOTYXKHICTh X-T€pMiHATy 3a3BUYaii BUKOPUCTOBYETHCS JJII OOpOOKHU BiIOOpaKEeHHS, a
HEe 00poOKM T0JaTKIB (3BaHUX KIIIEHTAMU), K1 BUKOHYIOTHCS BIIJIaJIEHO HA TOJIOBHOMY
KoMI'roTepi  (cepBepi). BHCHOBOK Takoro BiIJaJI€HOTO 3aCTOCYBAaHHS IPOCTO
BiI0OpakaeThCs Ha €KpaHi X-TepMiHaa.

2.7 Cepsep.

[IpuknagHi OaraTOKOpUCTYBallbKl  KOMEpIiHHI Ta  OI3HEC-CUCTEMH, IO
BKJIIOYAIOTh CHUCTEMU YIOpaBIiHHSA 0Oa3aMM JaHUX Ta OOpOOKHM TpaH3aKIii, BEIHKI
BHUJIaBHUYI CHUCTEMH, MEPEKEBl JTOJATKU Ta CUCTEMH OOCIYrOBYBaHHS KOMYHIKAIIiH,
PO3pOOKY MPOTrpaMHOro 3abe3neueHHs] Ta 00pOoOKy 300pakeHb BCe OUIBII HAIOJIETIUBO
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BUMAararoTh MEPEeXoy 10 MOJIeNl O0YMCIIEHb «KIIIEHT-CEPBEP» 1 PO3MOAUICHIN 00poOIII .
Y posnoaisieHoi MOfeli «KJIIEHT-CEpPBEP» YaCTUHY POOOTH BUKOHYE CEpPBEP, & YaCTHUHA -
NpU3HAYCHUN /I KOpUCTyBadya KOMI'IOTEp (B 3aralbHOMY BHITaIKy KII€HTCHKA 1
MpU3HAYCHA NI KOPUCTyBada YaCTHHUA MOXYTh MPAIIOBATH 1 HA OJJHOMY KOMIT'FOTEpi).
CepBep (Serve - ciuyXuTH, NMPaloOBaTd Ha OYIb-KOTO, HAJATH MOCIYTY, MiAXOIUTH,
TOJUTHCS) - 1€ MOTY)XKHUH MEPEKEBUH KOMITIOTEp, LIEHTP MEPEXkKi, CXOBHIIE TaHUX
(puc. 2.6).

Pucynok 2.6 - MFSYS25: mooyavnusiii cepsep 6io Intel

Knacudikariis cepBepiB, Opi€HTOBAaHHUX Ha PI3HI 3aCTOCYBaHHS, BU3HAYAETHCS
BUJIOM pecypcy, SKUM BIH Bojojie (¢ainoBa cuctema, 0a3a MaHHX, HPHUHTEPH,
nporecopu abo MPUKIIAJHI MaKeTH MPOrpam:

. daiin-cepsep,

. cepBep 0a3u TaHUX,

. MIPUHT-CEPBEP,

. 00UYHCITIOBAIILHUM CEepBED,
. cepBep J0JIaTKiB.

daiin-cepBep € AApOM JOKaIbHOI oOumcioBaibHOI Mepexi (JIOM). Llew
koMmi'roTep 3amyckae OC 1 ympaBiisie MOTOKOM JaHUX, MepefaHux 1o mepexi. Oxpemi
poOoui cTaHIli 1 Oy/1b-AKi CIJIIBHO BUKOPUCTOBYIOThCS TepuepiitHi MpUcTpoi, TaKi, siK
MIPUHTEPU, BCE MPUEAHYIOTHCS N0 (aiin-cepBepa. JIBC MOXyTh CKIagaTucs 3 OJTHOTO
(aiin-cepBepa, MO MIATPUMYE HEBEJIHMKE YHUCIO POOOYMX CTaHIliM, abo 3 OaraTbox
(aiin-cepBepiB 1 KOMYHIKALIMHUX CEPBEPIB, CIOTYUYEHUX 3 COTHIMHU POOOUMX CTaHI[IH.

daiin-cepBepu HeBeIUKUX pobounx rpyn (20-30 4osIOBIK) peani3yloThCsli Ha
matdopmi 11K 1 BUKOHYIOTH POJIb IIEHTPAIBHOTO CXOBUIIA TaHUX. BOHM OBUHHI OyTH
OCHAIIEH] JIOCUTh MOTY>KHUMHU OJjoKamu kuBJIeHHs. Kopryc cepBepa MOBHHEH Matu
MICLIE TI1Ji BCTAaHOBJICHHS TOBHOPO3MIPDHOIO MAaTEpUHCHbKOI Miatu, 4-8 miar
PO3IIMPEHHSI, MaTH 6-12 BiJICIKIB JJ1s1 BCTAHOBJICHHS YKOPCTKUX JUCKIB, TOTY>KHHM OJIOK
YKUBJICHHS, IPOJIyMaHy CUCTEMY OXOJIOJKEHHS.

Jnst  daiin-cepBepiB  3arajJibHOTO JIOCTYMY, 3 SIKUMH OJHOYAaCHO MOXKYTh
MpaloBaTi KinbKa JECATKIB, a TO 1 COTCHb JIIOACH, MPOCTHH OXHOMPOIECCOPHIN
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mwiatrgopmu Ta mporpaMHOro 3abesmeueHHs Novell Moxke BUSIBUTHCS HETOCTaTHBO. Y
IbOMY BHIAJKy BHKOPHUCTOBYIOThCS TOTYXKHI 0araTompomecopHi cepBepu 3
MOJKITMBOCTSIMH HApOIIyBaHHS OTIEPATUBHOI MaM'sTi, TUCKOBOTO MPOCTOPY, MIBUIKUMU
iHTepdeiicaMu JTUCKOBOTO OOMIHY 1 JEKUIbkomMa MepexeBuUMH iHTepdeiicamu. 11
cepepu BukopuctoBytoTh OC UNIX, mepexeni nporokonu TCP / IP 1 NFS. Ha 6a3si
6araronpouecoparx UNIX-cepBepiB 3a3Buuail OyAylOThCS TaKOX CepBepH 0a3 JaHUX
BENMKUX 1H(GOPMAIITHUX CUCTEM, TaK SK Ha HHUX JIATAa€ OCHOBHE HABAaHTAXCHHS I10
o0pobmi  indopmariitaux 3anuTiB. [logibHOrO pomy cepBepu OTpUMaANIM Ha3BY
CyIIepCEePBEPOM.

CyuacHi cynepcepBepy XapaKTepH3yIOThCs:

. HAsIBHICTIO IBOX a00 O1JIbIIIe IEHTPAIbHUX MPOIIECOPIB;

. OaraTopiBHEBOI IIMHHOI  apXiTEKTypowo, B fAKi  3amaTeHTOBaHA
BHUCOKOIIIBUKICHA CHCTEMHA IIIMHA TIOB'S3y€ MK COOOK KijbKa IIPOIIECOPIB Ta
olepaTHBHY TNaM'siTh, a TaKOXX O€3]liY CTaHJApTHUX IIWH BBEACHHS / BUBONY,
PO3MIIIEHUX B TOMY 5K KOPITYCi;

. MITPUMKOIO TEXHOJIOTIT TucKoBUX MacuBiB RAID;

. MIATPUMKOIO PEXUMY CHUMETPUYHOI OaraTomporecopHoi OOpoOKH, III0
JI03BOJISIE PO3MOAUIATU 3aBAAHHS MO JACKUTBKOX IEHTPAIBHUX MPOIECOPIB a00 pexKUMY
ACHMETPUYHOI 0aratonponecopHoi 0OpoOKH, sika AOMYCKae BUIIJICHHS MPOILIECOPIB s
BUKOHAHHS KOHKPETHUX 3aBIaHb.

2.8 Meiindpeiim.

[le cHUHOHIM TOHATTA «BeNUKHU YyHIBepcanbHuii EOM». Melindpeiimu €
HalOIbII MOTYKHUMH (HE paxylouyd CYNEpKOMITIOTEPIB) OOYHMCIIOBATbLHUMU
CUCTEMaMH 3arajJlbHOro MpHU3HAYEHHs, 10 3a0e3MeuyoTh Oe3nepepBHUIN L1IOA000BUI
pexuM ekcrutyartariii (puc. 2.7).

Pucynox 2.7 — Meiinghpetim
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B apXiTeKTypHOMY  IUIaHl ~ MeWH(peiMu  MpeaCcTaBislOTh  CO0OIO0
OaraTomponecopHi CHCTEMH, IO MICTATh OJUH abo0 KUIbKa IEHTpPaJIbHUX 1
nepudepifHUX MPOIECOPiB 13 3arajibHOK NaM'STTIO, TIOB'S3aHUX MDK COO0OIO0
BHUCOKOIIIBUAKICHUMHU MaricTpajisiMH Tepeaadi TaHuX.

[Ipy 1bOMy OCHOBHA OOYHCIIIOBajJbHA HABAaHTAXKCHHS JISiTa€ Ha IEHTPaJbHI
nporuecopu, a nepudepiitni NpOLECOpH (y tepminosorii IBM - cenekropHi, 010K-
MYJIBTHIUICKCHI, MYJIBTHIUICKCHI KaHadW 1 TPOIECOPH TEIeoOpoOKH) 3a0e3MedyroTh
pOOOTY 3 MHUPOKOIO HOMEHKIIATYPOIO MepUPEPIMHUX TPUCTPOIB.

CtpiMKe 3pOCTaHHSA MPOIYKTUBHOCTI TEPCOHAIBHUX KOMITIOTEPIB, pPOoOOUYHNX
CTaHIIIM 1 CepBEepiB CTBOPUB TEHJACHIIIIO MEPEXOAy 3 MEHH(pelMiB Ha KOMM'IOTEpU
MEHII JAOPOTUX KJaciB: MiHIKOMM'tOTepu 1 GararomporiecopHi cepBepu. Ll TenaeHiis
oTpuMaJlia Ha3By «po3yKpymHeHHs» (downsizing). OmHak 1ei mporec B caMe OCTaHHIM
4acoM JIeMI0 YNOBUILHUBCS. (OCHOBHOIO TPUYMHOIO BIJIPOJKEHHS 1HTEpECY 10
MeHH(pPENMIB eKCIIEPTH BBAXKAIOTh CKJIQJHICTh MEPEXOY J0 PO3MOALICHIN apXiTeKTypl
KIIIEHT-CEpPBEP, fAKa BUABWIACS BUIE, HDK mepeabaudanocs. Kpim Toro, OGararo
KOPUCTYBa4iB BBaXKAIOTh, IO PO3IMOAUICHA CEPEAOBUINEC HE BOJIOJIE JIOCTATHHOIO
HaJIIHHICTIO NI HAWOLIBII BIAMOBIAANBHUX JIOJIATKIB, IKOO BOJOMIIOTh MEHHMpEHMH.

3. 3ATAJIBHI IPUHIUIIN APXITEKTYPU KOMII'IOTEPIB

3.1 IIpunuunu noOynoBu KoMl torepa. Apxurekrypa @on Helimana.
3.2 [Ipunuun po6oTu MamuHu (PoH HelmaHa.

3.3 Apxitektypa 1 ctpykrypa I1K.

3.4 byaoBa KoMIT 1OTEpA.

Knwuoesi mepminu:

Ananrep, apuMETUKO-JIOTIYHUNA TPUCTPIA, apXiTeKTypa 3 MapajeJbHUMHU
mpollecopamu, apxiTeKTypa KOMIT'toTepa, OararoMaiinHHa OOYHMCIIOBajbHA CUCTEMA,
OararompoliecopHa apxiTeKTypa, KJIacH4HAa apXIiTEeKTypa, KOHTpOJIEp, JIYUIBHUK
KoMaHJ, MamuHa (o Heiimana, MeTon TpaHCIHAI, MEPCOHATLHUN KOMM'TOTEp, TOPT,
MPUHITUI BIAKPUTOI apXiTEKTYpH, MPUCTPIN YHpaBIIHHS, PETICTp KOMaH, CUCTEMHA
MaricTpalib, CTpYKTypa KOMIT'IoTepa, IHTepdeiic

3.1 llpununnu nodyxoBu Komm’wrepa. Apxirtekrypa ®@on Heiimana.

B ocHOBy mnoOynoBH MepeBa)KHOI OIIBIIOCTI KOMII'IOTEPIB MOKIAACHI TaKi
3arajibHi NMpUHIMOH, 10 Oynu cpopmynaboBani y 1945 poui. JI. don Hediman, I
lNonacraiin 1 A. bepkc B CBOiil CHUIBHIA CTAaTTI BUKJAJIM HOBI MPUHUUIMN MOOYIOBU 1
¢ynkuionyBanHd EOM. Ha ocHOBI 1IUX MPUHLHUIIIB Bi0YBaJIOCh BUPOOHUIITBO MEPIIUX
JIBOX TOKOJIIHb KOMITHOTEPiB. Y MI3HIMINX MOKOJIHHSAX BIAOYBaJUCS IESIKI 3MIHH, X0ua
npuHIMnu HeliMaHa akTyanbHi 1 CbOTO/HI.

[To cyti, Helimany Bmamocsi y3aralbHUTH HAyKOBI PO3POOKH 1 BIIKPUTTS
0araThOX 1HIIKUX YYEHHX 1 CPOPMYIIOBATH HA IX OCHOBI MPUHIIMIIOBO HOBE:
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Bukopucranuss JABIiIKOBOI CHCTeMH YMCJIEHH B O00YMCJIHOBAJIBLHHX
mamuHax. [lepeBara nepesa AECATKOBOIO CUCTEMOIO YHUCJIEHHS MOJISITA€ B TOMY, IO
OPUCTPOi MOXKHA POOUTHU AOCHTh MPOCTUMH, apUMETHYHI 1 JIOTIYHI omeparli B
JBIMKOBIN CUCTEM1 YHCIIEHHS TaKOK BUKOHYIOTHCS IOCUTD MTPOCTO.

IIporpamue ynpasiainasg EOM. Po6ota EOM kOHTpOI0€THCA TPOrpamoro, o
CKJIaZa€eThesl 3 HaOopy komaHi. KoMaHIu BUKOHYIOTHCS TMOCIHIJIOBHO OFHA 32 OJHOIO.
CTBOpEHHSIM MAIIMHU 3 TPOTPaMOI0, IO 30epiraeTbcs B MaM'sTi, JaJI0 MOYATOK TOMY,
10 MU CHOTOJTHI HA3UBAEMO MIPOTPAMYBaHHSIM.

Bubipka mporpamu 3 mam'siTi 3IIHCHIOETHCS 3a JOTIOMOTOO JIYMJIbHUKA KOMAH/
- pericTp mporecopa, SKWW TOCIITOBHO 30UIBIIYE aapecy 4YeproBOi KOMaHAM, IO
30epiraeTbCsi B HIM, Ha JOBXHHY KOMaHIU. A OCKUIBKM KOMaHAM MPOTpaMu
pO3TalIoBaHl B MaM'saTi OJHA 3a OJHOIO, TO THM CaMHUM OpPraHi30BYEThCS BUOIpKa
JIAHITIOKKA KOMaH]I 3 TTOCIIJOBHO PO3TALIOBAHUX €JIEMEHTIB MaM'sITi.

k1o * moTpiOHO Mmiciisi BUKOHAHHS KOMAaHJIM MEPEeUTH HEe 0 HACTYMHOI, a J0
AKOICh 1HIIMM, BUKOPUCTOBYIOTHCSI KOMaHIM YMOBHOTO a00 0€3yMOBHOIO IMEPEXO/IiB,
AK1 3aHOCATHh B JIUMJIBHUK KOMaHJ HOMEp €JIEMEHTY Mam'siTi, 0 MICTUTh HACTYMIHY
koMmaHay. Bubipka koMaH] 3 maM'sTi TMPUIIMHSIETBCS IMICHISA AOCITHEHHS 1 BUKOHAHHS
KoMaHau ‘“‘cron’”. TakuM 4YMHOM, MPOIECOpP BUKOHYE MporpamMy aBTOMAaTU4YHO, Oe3
BTPYYaHHS JIFOJIMHU.

IHam'saTh KOMII'IOTEpa BUKOPHUCTOBYETHCH He JiMIIEe sl 30epiraHHs JaHMX,
ajie i mporpam. Ilpu 1npomy 1 KOMaHIuW TpOTpaMH 1 JlaHI KOAYIOThCA B JBIAKOBIN
CUCTEMI YHCIIEHHS, TOOTO iX croci0 3anucy ogHakoBUid. ToMy B MEBHUX CUTYaIlisIX HaJ
KOMaHJaM1 MOXHa BUKOHYBATH Ti K JI1i, O 1 HAJ JTaHUMHU.

Ile BimkpuBae UM psg MoxirMBocTeil. Hanpuknaza, mporpama B mpolieci CBOTo
BUKOHAHHSI TaKOXX MOXE IiJJIaBaTUCA TepepoOlll, IO J03BOJSE 3aJaBaTd B caMiid
nmporpami npaBuia 3700yTTS JESIKUX 1i 4acTUH (Tak B Mporpami OpraHi30BYETHCA
BUKOHAHHS IMKIIB 1 MiAOporpaMm). Biabin TOro, KOMaHIW OJHIET MPOTpaMU MOXKYTh
OyTH OTpUMaHI SIK Pe3yJIbTaTH BUKOHAHHS 1HIIOT MPOTPaAMHU.

Ha 1npoMy mnpuHIMI 3aCHOBaHI MeTOAM TPAHCASLII — TMEpPeKIagy TEKCTY
MporpamMu 3 MOBU IIPOTPAMYBAHHS BUCOKOTO PIBHS HA MOBY KOHKPETHOI MAIIIMHHU.

Ipunuun aapecHocri: enementy nam'sti EOM marote aapecu, siki mOCITiOBHO
MpoHyMepoBaHi. Y Oyab-sIKM MOMEHT MOKHa 3BEPHYTHCS 10 OYJb-IKOTO €JIEMEHTY
nam'ari 3a ii agpecoro. el mpuHIMN BIAKPUB MOXKJIMBICTh BUKOPUCTOBYBATH 3MIHHI B
MporpamMyBaHHi.

Mo:xauBicTb YMOBHOIO Mepexoay B Ipoueci BUKOHAHHS mnporpamu. He
IUBJISIYMCH HA TE, [0 KOMAaHAUW BUKOHYIOTBHCS TOCTIZOBHO, B TIpOorpaMax MOXHa
peanizyBaTi MOXJIUBICTh NEPEXOAY A0 OYb-KOi TIJISHKHU KOJIH.

Komm'totepu, moOynoBaHi Ha LMX MPUHLMIAX, BIIHOCATbCA A0 THUIY (OH-
HEWMaHIBChKUX. AJie ICHYIOTh KOMIT'IOTEpH, IO MPUHIUIIOBO BIAPIZHAIOTHCS BiJ
octaHHiX. [l HUX, HaAMpUKIaI, MOXE HE BHKOHYBATUCS MPHUHIUII MPOTPAMHOTO
yHOpaBJiHHSA, TOOTO BOHM MOXYTh MpaIioBaT 0e3 “IiYuIbHUKAa KOMaH[ ', IKH BKa3ye
MOTOYHY BUKOHYBaHy KOMaHy nporpamu. J1Jjist 3BepHEHHS 110 sIKO1-He0Y 1b 3MIHHO1, 110
30epiracTbCsi B TaM'sATi, MM KOMITIOTEpaM HE OO0OB'S3KOBO naBatu i iMm's. Taxi
KOMIT'FOTEPH Ha3UBAIOTHCS He-(HOH-HEMMaHIBCbKUMU.
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HalironoBHIIIUM HACHIAKOM IIMX TPUHLMUIIB MOXKHAa Ha3BaTH Te, LIO Terep
mporpamMa Bke He Oylla TOCTIMHOI YacTHHOK MAIIMHM (K Hanmpukiaa, B
KalbKyJsiTopi). [IporpaMmy cTano MOXIHMBO JIETKO 3MIHUTH. A OCh anaparypa, 3BH4aiiHO
K, 3JTUIIAETHCS HE3MIHHOIO, 1 Y€ MPOCTOIO.

3.2 llpunuun podoru mammau Pon Heiimana

Mamuna ®on HeiiMmaHa ckiagaeTbes 3 MPUCTPOIO (TIaM'siTi), 10 3araM'sITOBYE,
- 311, apudmertuko-noriynoro npuctporo - AJIII, nmpuctporo ynpasiinus — [1Y, a Takox
MIPUCTPOIB BBEJIEHHS 1 BUBOY (puc. 3.1).

[Tporpamu 1 1aHi BBOJASTHCS B IaM'sITh 3 MPUCTPOIO BBEICHHS Yepe3 apuPMETHKO-
JOT1YHMIA MpUCTpid. Bei koMaHu mporpaMu 3amucyroThCsl B CYCIAHI €IEMEHTH Tam'siTi,
a maHi 11t 0OpoOKHM MOXKYTh MICTUTHCS B JOBUIbHUX KOMipkaxX. B Oynb-skiit mporpami
OCTaHHS KOMaH/1a Mae OyTH KOMaH/I010 3aBEPILIEHHS POOOTH.

ApHpMeTHKO- 3anam’ ATOBVIOYHI
JIOTTUHH I JTaHi NPHCTPil
NPHCTPil

A\

IIpunaxy
L 5
= VIOPABJIHHS =
z
=
(=}
=
i
<
& v
IIpuman IIpunan
BBeJIeHHS BHBOIY

Pucynox 3.1 — Cxema mawunu ¢pon Hetimana

Komanna cknmamgaeThbesi 3 BKa3iBKH, Ky OTEPAIlIO CJiJi BUKOHATH (3 MOKJIMBHX
orepariiii Ha TaHOMY «3aJi31») 1 aJpec eIEeMEHTIB mam'siTi, e 30epiraroThCs JAaHi, Haj
SKUMHU CJTiJ] BUKOHATH BKa3aHy OIEpaIliio, a TaKoX aJpech KOMIPOK, KyIHh CIif
3amucaT pe3yabTaT (SIKIo ioro moTpidbHo 36epertu B 3I1).
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ApupMeTUKO-JOTIYHMA NpHUCTPiii - TpuUCTpid, SKUH BHKOHYE BKa3aHi
KOMaHJJaMU oriepallii HaJl BKa3aHUMU JTAHUMHU.

3 apupMeTUKO-IOTIYHOTO MPUCTPOIO PE3YyJbTaTH BUBOJATHCA B HaM'ATh ado
npuctpiid BuBofdy. I[IpunimnoBa BigMiHHICTH MK 3II 1 mpUCTpOEM BUBOAY MOJSATAE B
Tomy, 110 B 311 naHi 30epiratoThCs y BUTISIL, 3pyYHOMY JIJIsi 0OpOOKHU KOMII'IOTEPOM, a
Ha MIPUCTPOi BUBOY (MPUHTEP, MOHITOP 1 1H.) OCTYMAIOTh TaK, SIK 3pyYHO JIFOJIMHI.

Mpucrtpiii ynpaBainua (IIY) xkepye Bcima yacTMHamMu KoMm'torepa. Bin
MPUCTPOIO, IO YIPABIIS€, HA 1HII MPUCTPOI MOCTYNAIOTh CUTHAIN «II0 POOUTHY», a BiX
iHmmx npuctpoiB I1Y orpumye indopmarito npo ix crtad. [1Y mictuth cnermianbHUN
perictp (KOMipKy), skuii HasuBaeThCsl «JlivmabHuk komMana». Ilicnms 3aBaHTaKeHHS
nporpaMu 1 JaHuX B MaM'ATh 70 JIYMJIbHUKA KOMAaHJ 3alUCye€ThCsA ajpeca MepuIoi
KoMauau nporpamu. [1Y mpouuTye 3 mam'siTi BMICT €I€MEHTY MaM'siTi, ajpeca siKoi
3HaXOJIUThCS B JIUMJIBHUKY KOMAaHJ, 1 MOMIIIAE HMOro B CIHEMiadbHUNA TPUCTPIA —
«Perictp xomang». IIY BH3Hauae omepanio KOMaHIH, «BIJ3Hayae» B MaM'ATl JaHi,
aJpecu SKHX BKa3zaHI B KOMaHai, 1 KOHTpOJI}OC BUKOHaHHS KoManau. Omeparito
Bukonye AJIIT abo amapaTHi 3aco6u Komm'roTepa.

B pe3ynbTari BUKOHAHHS OyJ1b-KOi KOMAaHU JIYMJIBHUK KOMaHJl 3MIHIOETbCS Ha
OJIMHUIIIO 1, OT)KE, BKa3y€ Ha HACTYNHY KOMaHy mporpamu. Komu notpiOHO BUKOHATH
KOMaH/Iy, HE HACTYMHY MO TMOPSIKY 3a MOTOYHOIO, a BiJJalieHy BiJ JaHOi Ha SKYCh
KUIBKICTh aJIpec, TO CHellajJbHa KOMaHJa MEePeXoay MICTHTh aApecy KOMIPKH, KyIu
NOTP10OHO NepeiaTy yIpPaBIIIHHS.

3.3 Apxitekrtypa i crpykrypa IIK

[Ipu po3risaal KoM FOTEPHUX MPUIAAIB TPUIUHATO PO3PIZHATH iX apXITEKTYypy 1
CTPYKTYDY.

APXITEeKTYypoI0 KOMII'IOTepa HA3UMBAETHCA MOTO ONMMC HA JEAKOMY 3araJbHOMY
piBHI, 1[I0 BKJIIOYAa€ ONUC MPU3HAYCHHX JUIS KOPUCTyBaua MOXKJIMBOCTEH
MIpoTpaMyBaHHs, CHCTEMH KOMaH/I, CHCTEeMH aJipecallii, opraHizailii maMm'saTi 1 Tak jaaji
ApxiTeKTypa BU3HAYa€ MPUHIMMM Jii, 1H(GOpPMAaIiiHI 3B'S3KM 1 B3a€MHE 3'€IHAHHS
OCHOBHHX JIOT1TYHHUX BY3JIIB KOMI'toTepa: npoiecopa, oneparuBHoro 31, 3oBHimmHIX 311
1 mepudepiitnux npuctpoiB. CHUIBHICTh apXITEKTYPH PI3HUX KOMIT'IOTEPIB 3a0e3neuye
iX CyMICHICTB 3 TOUKH 30py KOPHCTYyBaua.

CTpyKkTypa KoMn'loTepa — I1¢ CYKyIHICTh HOro ()yHKI[IOHAJIBHUX €JIEMEHTIB 1
3B'SI3KIB MK HUMHU. EnemMeHTamMu MOXXyTh OyTH cami pi3HI OPUCTPOI — BiJ] OCHOBHHUX
JIOTIYHUX BY3JIIB KOMIT'IOTEpa 110 mpoctux cxem. CTpykTypa Komm'torepa rpadiuHo
MPENICTABISIETHCS Y BUTIISIIL CTPYKTYPHHUX CXEM, 32 JIOTIOMOTOIO SIKUX MOYHA JIaTH OTIHC
KOMIT'IOTEpa Ha OyJIb-IKOMY P1BHI JeTami3alli.

HaiiG11bp111 mommpeHnMu € Taki apXiTeKTypHi pimeHHs (puc. 3.2):

Kaacuuna apxirexkrypa (apxitektypa ¢oH Helimana) — oaun apudmeruko-
noriyaui npuctpii (AJII), yepe3 sAKuil MPOXOAUTH MOTIK AAHUX, 1 OJUH MPHUCTPIN
yopamiaas  ([1Y), depe3 ske npoxoauTh TMOTIK KOMaHa — mporpama. lle
OJIHOTIPOLIECOPHUN KOMI'TOTED.
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Jlo 1uporo TUNy apXiTEKTYpHd BIJHOCUTBCA 1 apXiTEKTypa IEePCOHAIBHOTO
KOMI'IOTepa 3 3arajbHOI0 MHUHOW. Bel PyHKIIOHANBHI OJIOKH TYT 3B's3aH1 MK COOO0IO
3araJbHOIO IHHOIO, K2 HA3UBAETHCSA CUCTEMHOIO MariCTPaslIio.

®di3MYHO CHCTEMHA MaricTpajb € 0araTonpoBIJHOIO JIHIE 3 THI3ZAMU JJIs
MIJKJIIOYEHHS €JIeKTPOHHUX cXeM. CyKymHICTh JPOTIB MaricTpaiai po3AUISE€TbCS Ha
OKpeMi IpyIH: MUHY aapecH, IIMHY JaHUX 1 MUHY yIpaBIiHHS.

[lepudepiiini mpuctpoi (mpuHTEp 1 1H.) NIAKIIOYAIOTECS [0 amaparypu
KOMIT'IOTEpa 4Yepe3 CreliaibHl KOHTPOJIEPH — MPUCTPOI ympaBiiHHSA nepudepitHumMu
MIPUCTPOSMHU.

ny ny ny ny
AN ANN ANN ANN
o3n 03n 03n o3n
Kaacugna apxiTekTypa BararoMamnHHa apxiTeKTypa
ny ny ny ny

cn | cn | i s -

1 U 55

0o3n

BararonponecopHa apxiTexkTypa ITapanensHONpoNecopHa apxiTeKTypa

Pucynox 3.2 — Icuyrouu munu apxumexmyp Komn romepis

Konmponep — npuctpiii, sskuii noB's3ye nepudepiitHe ycTaTKkyBaHHs a00 KaHaau
3B'I3Ky 3 LEHTPAJIbHUM IMPOIECOPOM, 3BUIBHSIOUM MpoLecop BiJ Oe3MocepeIHbOro
yOpaBiIiHHSA (YHKLIIOHYBAHHSAM JJAHOTO YCTaTKyBaHHS.

Bararonpounecopna apxitekrypa. HasBHICTH B KOMIO'IOTEpl JAEKUIBKOX
IIPOIIECOPIB O3HAYAE, IO MapaeIbHO MOXKe OyTH OpraHizoBaHe OaraTo IMOTOKIB JaHUX 1
06arato MOTOKIB KoMaH/a. TakuM 4YUHOM, MapajeIbHO MOXXYTh BUKOHYBATHCS JEKIJIbKA
¢parmMeHTiB ogHOro 3apnaHHsA. CTpyKTypa Takoi MallMHM, IO Ma€ 3arajbHy
OTepaTUBHY MaM'ATh 1 IEK1JIbKa MPOIECOpiB, MojaHa Ha puc.3.2.

BaratomamuHHa 004YHCIAOBajIbHA cucTeMa. TyT JEKUIbKa IMPOLECOpIB, IO
BXOJIITh B OOYHMCIIOBAJIbHY CHCTEMY, HE MalOTh 3arajibHOI OINEpaTUBHOI MaM'siTi, a
MalOTh KOXKEH CBOIO (JoKanbHy). KokeH koMm'toTep B OaraTOMallMHHINA CHCTEMI Ma€
KJIACUYHY apXITEKTypy, 1 TaKa CUCTEMa 3aCTOCOBYEThCS TOCUTH MIHUPOKO. [IpoTe edext
BiJl BXKMBAHHSI TaKOi OOUYMCIIOBAJIBHOI CHUCTEMH MOXKE OyTH OTpUMaHUM JMILE IMpU
BUPIIICHH] 3aBJaHb, 10 MalTh [JyXE CHEIladbHy CTPYKTYpy: BOHa IIOBUHHA
po30MBaTUCS Ha CTUIBKM CJ1a00 3B'A3aHUX MiJ3a/1a4, CKUIBKH KOMITHOTEPIB B CHUCTEMI.
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IlepeBara B mBHAKOAIT 0araTompoleCOPHUX 1 OaraTOMaIIMHHUX OOYMCIIFOBAIbHUX
CHUCTEM TIepe]T OTHOIIPOIIECOPHUMHU OUEBHTHO.

ApxiTekTypa 3 napajejbHUMHU npouecopamu. Tyt nexuibka AJII npamroroTh
i ynpasiaiaHaM ogHoro ITY. Ile o3nadae, mo 0e3mid JaHUX MOXKE OOpOOJIATHCS 3a
OJIHIEI0 MPOTPaMOI0 — TOOTO IO OJHOMY IOTOKY KOMaHJ. BHCOKY IIBHIKOJIIO TaKoi
apXiTeKTYpu MOXKHA OTPUMATH JIMIIIC Ha 3aBIAaHHSIX, B SKUX OJHAKOBI 0OYMCIIIOBAIIbHI
omepallii BAKOHYIOThCS OJTHOYACHO HA PI3HUX OJHOTUITHUX HabOpax JaHUX.

3.4 byjpoBa komI’orepa.

Posrnsinemo npuctpiit koMn'roTepa Ha MPUKIIAIl HANMOIIHUPEHIIOl KOMIT'FOTEPHOT
cucteMu — TnepcoHanbHOro Komm'totepa. Ilepconansbnum komm'totepom (IIK)
HA3MBAIOTh MOPIBHSIHO HEAOPOTHI YHIBEpCAIbHUN MIKpPOKOMII'TOTEpP, PO3paxOBaHUN Ha
OJTHOTO KopucTyBaua. [lepcoHanbHI KOMO'IOTEpU 3a3BUYAll MPOEKTYIOTHCS HAa OCHOBI
MPUHIUITY BIAKPUTOL apXiTEKTYPH.

IpyHUMI BIAKPUTOI apXITEKTYPH IOJIATAE B HACTYITHOMY:

- PErjaMeHTYIOThCS 1 CTAaHAAPTU3YIOThCS JIMIIE ONUC MPUHIUIY A1 KOMI'toTepa

1 floro koHiryparis (MeBHA CYKYIIHICTh arapaTHUX 3aco0iB 1 3'€JHAHb Mk
HUMHK). TakuM YMHOM, KOMIT'IOTEp MOXHaA 30UpaTH 3 OKPEMHUX BY3IIB 1
JeTaneil, po3poOJIeHUX 1  BUTOTOBICHUX  HE3AICKHUMU  (ipMaMu-
BUPOOHUKAMU;

- KOMI'IOTEp JIETKO PO3IIMPIOETHCS 1 MOJEPHI3YEThCA 3a PaxyHOK HasBHOCTI
BHYTPILIHIX pPO3LIMPIOBAIBHUX THI3J, B SIKI KOPUCTYyBad MOKE€ BCTaBIISTU
BCUISIKI MPUCTPOI, IO 3aJ0BOJIBHSIOTH 3aIaHOMYy CTAaHJApPTy, 1 TUM CAMHUM
BCTAHOBJIIOBAaTH KOH(DITypalil0 CBO€i MAIIMHUA BIAMNOBIAHO JI0 CBOIiX
0COOHMCTHUX MepeBar.

Cnpornena OJok-cxeMa, 110 Bi0Opakae OCHOBHI (DYHKIIIOHAJIbHI KOMIIOHEHTHU
KOMIT'FOTEPHOI CUCTEMH B iX B3a€EMO3B'SI3KY, 3MajibOBaHA Ha pPUCYHKY 3.3.
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Pucynok 3.3 — 3acanvna cmpykmypa nepcoHanvbio20 Komn romepa
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Jns toro, mo0 3'eqHaTH OJWH 3 OAHMM pi3HI NMPHUCTPOi KOMIT'IOTEPA, BOHU
MOBHMHHI MaTH OJiHaKOBHH iHTepdeiic (anr. interface Bix inter — Mixk, 1 face — oco0a).

InTepdeiic — 1e 3aci® y3ropKeHHs IBOX MPUIAAiB, B SKUX BCl (p13UYHI Ta JOT1YHI
HapaMeTpH MOTOIKYIOThCS MK c00010.

SIkmo iHTepdeiic € 3araJbHONPUNHHATHM, HANpPUKIIAA, 3aTBEPKEHUM Ha piBHI
MDKHapOJHUX YToJ, TO BIH Ha3MBAae€Tbcsa cTaHAapTHUM. KokeH 3 (yHKIIOHATIBHUX
€JIEMEHTIB (am'siTh, MOHITOp a00 1HIIKK TPUCTPIil) MOB'A3aHUMN 3 ITMHOIO ITEBHOTO THIIA
— aJIpecHOI0, YIPaBIAIOYOI0 a00 MmMHOIO faHuX. [ns y3romkeHHs iHTepdeiiciB
nepudepiitHi TPUCTPOi MIAKITIOYAIOTECS 10 IHMHW HE Oe3mocepeqHho, a 4epe3 CBOi
KOHTPOJIEPH (aganTepu) 1 mopTu MpuOIM3HO 3a TaKOKo cxemoro (puc. 3.4):

KoHTponep
aboamarmep |a

A

y

WwrHa

MprcTpin MopT

<y

Pucynok 3.4 — Cxema nioxnrouenHs npunady 00 wuHu

Koumponepamu i adanmepamu € HaO0OpU EIESKTPOHHHMX JAHIIOTIB, SKUMHU
3a0€3MeuyIoThCsl MPUCTPOi KOMM'IOTepa 3 METOI0 CYMICHOCTI iX 1HTepdeHciB.
KoHTtposiepu, okpiM LBOro, 341MCHIOIOTh O€3MOCepeAHE YMpaBiiHHI NepUpepiitHUMU
MPUCTPOSIMH TI0 3aITUTaX MIKPOIIPOIIECOPa.

Iopmamu nipucTpOiB € SKICh CICKTPOHHI CXEMH, 1110 MICTATh OJIUH a00 JCKUIbKa
pEriCTpIB BBEJICHHSA-BUBOMY, 1 IO JIO3BOJSIIOTH MIAKIIOYATH MepudepiiiHl MPUCTPOi
KOMM'IOTepa JI0 30BHIIIHIX IIUH MIKPOIPoIlecopa.

Iopmamu TakoX HA3UBAIOTH MPUCTPOI CTAHAAPTHOTO 1HTEpENCY: TOCIITOBHUH,
napajienbHui 1 irpoBuit moptu (abo iHTepdeiicu). [locmimoBHM TOPT OOMIHIOETHCS
JaHUMHU 3 TPOIECOPOM TOOAWTHO, a 13 3O0BHINIHIMU TMPUCTPOSIMH — TOOITHO.
[TapanenbHuii MOPT OTPUMYE 1 TTOCUIIAE JaH1 TOOAUTHO.

Jlo mocii;oBHOTO MOPTY 3a3BUYAM MiJI'€HYIOTh T1 MPUCTPOT, 1110 MOBLILHO JIIOThH
ab0 JOCUTH BIJalIeHI MPUCTPOI, Taki, K MUiIa 1 MojaeM. Jlo mapajenbHOro MopTy
OiTeHYI0Th  "BUAII" TPUCTpOi — TpUHTEp 1 ckaHep. Yepe3 irpoBuil mopt
mia'eqHyeThCs  JoKOMCTUK. KraBiaTypa 1 MOHITOp MIAKIIOYAIOTHCS JO  CBOIX
CHenlagi30BaHUX MOPTIB, AK1 € MPOCTO PO3'€EMaMHU.

OCHOBHI €JIGKTPOHHI KOMIIOHEHTH, II0 BHU3HAYAIOTh apXITEKTypy Mpoliecopa,
PO3MIIIYIOTBCS Ha OCHOBHINM IJIaTI KOMITHOTEpa, sIka HAa3UBAETHCS CHUCTEMHOKO a0o
MarepuHCchko (Motherboard). A koHTposepu 1 aganTepu A0JATKOBUX MPUCTPOIB, a00
caml Il NPUCTPOi, BUKOHYIOTbCS y BUIJSAl miaT posmupeHHs (Daughterboard —
JOUIpHS TIIaTa) 1 MIAKIIOYAIOTHCS 10 IIMHHU 3a JOMOMOTOI0 PO3'€MIB PO3IIMPEHHS,
3BaHUX TAKOX CJIOTaMH PO3IIUPEHHS (aHTII. slot — miinuHa, mas).
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4. BIOS

4.1 3aranpHa iHpopMarlis
4.1.1. Bupo6nuku BIOS.
4.1.2. PiznoBuau inTepdeiicy cyqacuoi BIOS
4.1.3. O6HoBnenus BIOS
4.2 TlpusHaueHHs Ta QyHKIil
4.3 Po6ora 3 BIOS Setup
4.3.1. POST-nepesipka.
4.3.2. HanamTyBaHHS NapameTpiB.

Knwuoesi mepminu:
BI10OS, Power-On Self Test, ROM BIOS

4.1 3araabHa indopmanis

AoGpesiatypa BIOS e akponim ciiB Basic Input/Output System (6a3oBa cucrema
BBONy/BUBOAY). BIOS - 1me BOymoBane B uinm HeBenuke (Big 256 KO) cremianbHe
HU3BKOPIBHEBE TMpOrpamMHe 3a0€3NEYEHHs, SKOMY BIIBOAMTBCS poJib 30Hpaya
iH(dOopMaIlii mpo cucTeMy 1 BU3HaUYCHHs miaKiIrodeHoro odnaanands. BIOS 30epiraerses
Ha OKpeMiil MikpocxeMi - TocTiiHoMy 3amam'stoByrouoMy mpuctpoi (11311 abo ROM).
Horo npu3HaueHHs — HA OYATKOBIH cTajil 3aBaHTaXKeHHs 3a0e3Iedye B3a€MO3B'SI30K i
KepyBaHHS MK pi3HUMH npuctposimu [1K.

BIOS — e Habip mporpam mepeBipKu i 00CITyrOBYBaHHS MPUCTPOIB KOMITIOTEPA,
10 BUKOHYE pouib nocepeanuka mixk DOS 1 amapatyporo. BIOS onepxye ynpaBiiHHS
Ipy BMUKaHHI CHUCTEMHOI TUIaTH, TECTY€ caMy IUIaTy ¥ OCHOBHI OJIOKM KOMITIOTEepa —
BiJleoaanTep, KiaBiaTypy, KOHTPOJIEPH ITUCKIB 1 TOPTIB BBOAY/BHUBOAY, HACTPOIOE
YinceT MiaTH 1 3aBaHTaXKye 30BHIIIHIO onepauiiiny cuctemy (nani OC). Ilpu poOoTi i
DOS/Windows BIOS ymnpagisie OCHOBHUMHU NPUCTPOAMH, a npu poOoti mig OS/2,
UNIX, WinNT BIOS npakTudHO HE BUKOPUCTOBYETHCS, BUKOHYIOUH JIUIIE TIOYATKOBY
MepEeBIPKY 1 HAAIITYBAHHS.

BIOS — 1ie cBo€epinHuii HaOIp ApalBepiB, 110 3a0€3MeUy0Th POOOTY CUCTEMH TIPH
3aMmycKy KOMIT'toTepa abo Mpu 3aBaHTaXXEHHI B Oe3nedyHoMy pexumi. CrpaBa B TOMY,
mo koyu BiItouaeThes [IK, To me no 3aBantaxkeHHss OC MOKHA YIPaBISATH HUM 3
KJIaBiaTypu, OauuTu Bci 11i Ha MoOHITOpi. KpiM 1bOro, SKIIO 311HCHIOETHCS
3aBaHTaXCHHS B O€3MEYHOMY PEXHUMI, TO TPOBOJIUTKLCS iIrHOpYBaHHs ApaiiBepiB OC — B
po00Ti 3anuiaroThes auiiie apaiisepa BIOS.

Haiiyactime BIOS po3ramoByeTbcsi Ha MaTepUHCHKIA IUIaTI B MIKPOCXEMI
nocTiitHoro 3anam’sitoBytodoro npuctpoto (I131T) — neit By3on HazuBarots ROM BIOS.

3 ypaxyBaHHSM TOTO, IO JOCTYM 10 onepaTuBHOI nmam'sti (RAM) 3aiiicHIOEThCS
3Ha4YHO MBUAIIEe, HK A0 ROM, yacTto BUpPOOHUKHM 3a0€3MeuyroTh MpPU BKIIOYEHHI
KUBJIEHHSI KoMmIm'toTepa komitoBaHHa BIOS 3 ROM 0Ge3nocepeaHbo0 B OlEepaTUBHY
nam'sath — TiIHbOBa 00sacTh mam'ati (Shadow RAM).

Y MikpocxeMax 3aCTOCOBYIOTh Pi3HI THITH Mam'sTi sl 30€pEKEHHS TIPOTPAMHOTO
koay. PROM (Programmable Read-Only Memory) — tunm mam'sti, B sKy gaHi
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3aMUCYIOThCSl TiIIbKM ojiHOpa3oBo. Omuum 3 Tunie PROM € EPROM (Erasable
Programmable Read-Only Memory) - tun nam'sti, SKuii MOXe SK OYMIIATHCS, TakK 1
3aMMCYBATUCH 13 3aCTOCYBAHHSIM yJIbTPadioeTOBUX MPOMEHIB.

Ha cporogHimHii AeHb TPAKTHYHO MOBCIOJHO BUKOPHCTOBYIOTHCS MIKPOCXEMH
FLASH, B SKHX JOMyCKaeThCsS IMepe3amuc KOAy, IO JO3BOJSE OIEPATHBHO
moaepHizyBatu BIOS mpu 3MiHI pyHKITIOHAIBHUX BUMOT.

4.1.1. Bupoonuxu BIOS.

B mammit wac cepen po3poOHukiB BIOS nmns mepcoHanmbHMX KOMI'IOTEPiB
HaNO1IBII BiAOMI TpU QipMHu.

[To-mepmie, me American Megatrends, Inc. 3a gaciB 386-x mpomecopis BIOS
po3pobku wmiei pipmu (AMI BIOS) cTosimi IpakTHYHO Ha BCiX KoMm'roTepax. Horo i3
3aJI0BOJICHHSIM BHKOPUCTOBYIOTH Takl BiJOMI BHUPOOHHMKM MATEPUHCBKUX IUIAT, SIK
ASUS, Gigabyte, MSI, ESC Ta ixmm1i.

Hpyruit Bupobnuk — Intel. [leskuit yac ToMy Ha CBOiX MaT€pUHCHKHMX ILJIaTax
BOHa BUKOpHUCTOBYBasia MoaudikoBanuii BIOS BupoOGHunTBa American Megatrends,
Inc. 3apa3 Ha cyyacHMX MAaTEpUHCBHKUX IUIaTaX BUKOPUCTOBYETHCS Bxke BiacHM Intel
BIOS. Tyt Tpeba 3ayBaKuTu, 110 Ha BiJIMIHY BiJ IHIIUX KOMMaHINA-po3po0IIOBaYiB
BIOS, Intel BUKOpHUCTOBY€ CBOi HampalfOBaHHS JIMIIE HAa BJIACHUX MAaTEPHUHCHKUX
mnarax.

I, mapemri, TpeTiii BEeNbMH BIUIMBOBHI «TpaBellb» IOTO PUHKY - Phoenix
Technologies. Ha TtenepimHiii momenT wacy BIOS Phoenix Technologies (Toprosi
mapku - Award BIOS, Phoenix Award BIOS, Phoenix Award Workstation BIOS)
BUKOPUCTOBYIOTHCA MPAKTUYHO BCiMa BUPOOHUMKAMHM MATEPUHCHKHUX IIaT. BiH HaBITh
OUIBII MOMYJSIPHUM (OCOOJIMBO Y BUPOOHUKIB MATEPUHCHKUX IUIAT PYTOro EIICJIOHY),
Hix AMI BIOS.

4.1.2. PizHoBuam intepgeiicy cyuyacnoi BIOS

VY 3B'A3Ky 3 BEJIMKOI KIJIBKICTIO BHUPOOHHKIB amapaTHOrO 1 MPOrPaMHOTO
3abe3neueHHs icHye Oe3mu pizHoBuAiB BIOS, mo BiIpi3HAIOTECS OAWH BiJ OJHOTO
iHTepdeiicom 1 HazBoro PyHkuii. Pi3Hi BIOS npononyooTh KoprucTyBayeBi pi3HHUI HAOIp
MOXJIMBOCTEN JJIsl HAJAIITYyBaHHS CUCTEMU: B oJHUX (Takux sk Award abo AMI) mux
MOKJIMBOCTEN OLIBII HIXK JAOCTAaTHBO, B TOM Yac sK iHIN (Hampukial, Phoenix) Takux
MO’KJIMBOCTEN HE HAZA€ 30BCIM.

[lepeBaxkna OutblIicTh akTyanbHUX Bepcii BIOS mae tekcToBuil iHTepdeiic 1
YVIOPABJISIETHCS 32 IONOMOTOI0 KiaBiaTypu. TyT iCHye Ba THIH, SIKI BIAPI3HAIOTHCS HE
TUIBKH CTPYKTYPOIO, & i KOJIBOPOM MEHIO CBOIX HAJIAIITYBaHb

[Mepumit Tun - ne Award BIOS 1 MeHto nanoro Bugy OynyTh BUTIISIATH TaK pHC.
4.1 3miBa. Sk BUmHO 1€ yepBOHUM (oH 3 OuMMM Hamucamu. [pyruit Tun - me Ami
BIOS 1 mento takoro Tumy OyAyTh BUTISAaTH Tak Sk Ha puc. 4.1 cmopaBa: TyT
NEePEeBaXKalOTh CIpl Ta CHH1 KOJIOPH, TOMY JIBa TUITM HEMOXJIUBO CILUTYTaTH.
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Phoenix - AwardBI0S CHOS Setup Utility BIOS SETUP UTILITY

Advanced Power Boot Exit
» Standard CHOS Features Load Fail-Safe Defaults Use [ENTER]. (TAB]
[ :52:18] or [SHIFT-TAB) to
» Advanced BIOS Features Load Optimized Defaults Sustes Date (led 63/03/2003] | select a:field
Legacy Diskette A [1.444, 3.5 in.)
» Advanced Chipset Features Set Supervisor Password Language [English Use [ or [-] to
configure systen Tine
» Integrated Peripherals Set User Password If » Primary IDE Master xsrrm,narz inl
» Primary IDE Slave [ST320082201
» Power Management Setup Save & Exit Setup » Secondary IDE Master : [TOSHIBA DUD-ROM SDI
» Secondary IDE Slave [_NEC DUD_RYU ND-350]
» PuP/PCI Configurations Exit Without Saving » Third TDE Haster + Utaxtor BE166M0)
» Fourth IDE Haster : [Not Detected]
» Frequency/Uoltage Control » IDE Configuration .- Select Screen
1l Select Iten
» System Information * Change Fleld
Esc : Quit thee :Select Iten P e
2 eneral Help
FIB : Save & Exit Setup F10  Save and Exit

ESC  Exit
Fhange CPU's Clock & Uoltage =
WWW.UP-PCRU | v2.51 () Copyright 1985-2002. fAmerican rends . >

Pucynox 4.1 — Tunu inmepgeticy BIOS

Cnin takox BigzHauuTh ToM (akt, mo Bci BIOS pi3Hi 1 1€ 3a0eXuTh Bif iX
(GYHKIIOHATBPHUX XapaKTEPUCTUK Ta OCOOJMBOCTEH IEBHOI MAaTEPUHCHKOI ILJIaTH.
BianoBinHo HamamTyBaHHS B TaKUX BUNAAKaX TeX OyayTh BipizHsaTHCcs. Lle Hacmigok
TOTO, IO KOXKHA OKpeMa MOJIeJIb MaTePUHCHKOI IIaTh Mae cBiil nmepcoHanbHU BIOS.
Ane, Te, IO CTOCY€TbCS OCHOBHOI YaCTMHM HaJAIUTYBaHb, TO JJIsi BCIX BOHH OyIyTb
OJIHAKOBUMH.

Cucrema UEFI, xommiekc cnernudikaiiiif, mo 3'sBUBCS SK «3aBaHTaKyBallbHa
inimiatuBa I[aten» (Intel Boot Initiative) B manexomy Bxke 1998 pomi. I[lpuuunnoro
HapOJ/KCHHS 1HIIIATUBU MOCIYXKHUJIO Te, 10 oOMexeHHs, ooymoBiieHi BIOS, cramm
BIIYYTHO TrajbMyBaTH POrpec OOUMCIIOBAIBHUX CUCTEM HA OCHOBI HOBITHIX B Ty IOPY
1HTEJIOBCHKUX MpouecopiB [tanium.

VY Toit yac ax BIOS 1o cyTi cBOiii € BeJIbMH KOPCTKUM 1 (JAKTUYHO HE3MIHHUM 32
3MICTOM KOAOM NpomuBKH crneniaibHoro BIOS-uina, cucrema UEFI - mBuame rayyko
nporpamoBanuil iHTepdeiic (puc. 4.2). A po3ramoBaHuil 1ei iHTEpdeic moBepx BCix
anmapaTHUX KOMIIOHEHTIB KOMIM'IOTe€pa 3 iX BJIACHUMM MPOLIMBKaMU-MIKpokoay. Ha
BIIMIHY BiJ 3aBaHTaxyBajdbHOro komy BIOS, skuii 3aBXau KOpPCTKO MPOIIUTHNA Y
BIIMOBITHOMY YMIIl HA CUCTEMHIN IUIaTi, Kyau OUThIn Beiauki 3a po3mipoM koau UEFI
3HaXOAAThCS B cnemianbHii qupekrtopii / EFI /, miciie ¢i3udHoro posramryBaHHs SKOI
MOKe OyTH HaMpI3HOMAHITHIIIMM - BiJl MIKPOCXEMHU MaM'siTi Ha IJiaTi abo po3AuUTy Ha
KOPCTKOMY JAMCKY KOMIT'FOTEpa 1 10 30BHILIHBOTO MEPEKEBOTO CXOBHILIA.

B pesynbrari HacTuibku THyukoro miaxony cuctema UEFI ctae yumoch Ha
3pa30K CHJIBHO MOJIETIIEHO1, ajle IJIKOM CAMOCTIHHOI ONepaliifHOi CUCTEMHU.

B npuHummi, B KOXKHIA 3 OCHOBHUX Ha ChOTO/IHI onepauiiHux cucreM (Windows,
OS X, Linux) Bxe € miarpumka 3aBantaxeHHs uepe3 UEFI.
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W /ASUS UEFI BIOS Utility - EZNIBdS

g . ﬁ MSA97 PRO Pycckuit v
- . . Bepcua BIOS: 0902 AaTa cosaanva: 12/07/2011
Tun UN: AMD Phenom(tm) II X4 975 Processor CKOPOCTb: 4087 MHZ

NoreaensHuk [7/30/2012] 06wmih o6veM naMsaTM 8192 MB (DDR3 1904MHZ)

‘g TemnepaTypa ; HanpsixeHue *Cxopncn. BEHTUASTOPA
Npouec +114.8°F/+46.0°C Npoueccop .S00V 5.121Vv CPU FAN S03RPM PHR FAN 7‘ 4RF ';

3.3B 3.336V 12.097V CHA_FAN1 N/A  CHA_FAN2

R

Gil NPONSBOANTENLHOCTL CUCTEMH

Tuxuia [
S oY
. . - -
- - A o
NpoussoanTen 3HePr0C62Pem

ONTUMaNbHBIA

O nproputer sarpysku

L g
-
Ana suiGopa nopsaka sarpyskv uCnDIIbSYﬁTE MaHUNY NAATOP WAN KaaBuwaTypPy

MeHw sarpysku (F8) CrtaHaapTHo (FS)

Pucynok 4.2 — Iumepgheiic cucmemu UEFI
4.1.3. OonoBaennss BIOS

Hamiina Ta edexktuBHa pobora IIK HemoxuimBa 0€3  NpaBUIBHO
ckoHpirypoBanoro BIOS. KoHndiiKkT Mk HOBITHIM yCTaTKyBaHHSIM 1 3aCTapiJIuM KOJIOM
gina — pid JIOCUTh YacTa. Y TakoMy pasi Buxij oguH — oHoByieHHs BIOS.
Onosnenns BIOS moxe Oyt KOPUCHO SIK ISl 30UTBIICHHS MPOAYKTHUBHOCTI 1
CTIMKOCTI CHCTEMH, TaK 1 JIJI1 KOPEKTHOT'O PO3Mi3HaBaHHS IPOIECOPIB, CYMICHOCTI 3
HOBUMHU KOPCTKMMH JMCKaMH, BiJeoIjiaTaMu Ta IHIIUMU KoMIoHeHTamu. [Iporec
oHoBineHHs BIOS H©Ha mnpodeciiiHoMy XaproHi KOMITHOTEPHHKIB HA3UBAETHCS
«npomnBkor». g onoBiaeHHa BIOS kpame BChOro BHKOPUCTOBYBATH ITOCIYTH
CEPBICHOTO LIEHTPY, /1€ HEOJMIHHO JIOMOMOYTh 1 BCTAHOBJISATh HAWCBIXKIILY BEPCIIO
BIOS.
[TprunHOO 3A1CHEHHS TPOLUIMBKU MOXKYTh OYyTH:
e 3amiHa BctaHoBjeHoro B 1K mporecopa Ha OUIbII NOTYXHUM, PO SKUM M1aTa
HIYOTO HE 3HAE, aJie TEXHOJOTIYHO 3/[aTHA MOTO0 BUKOPUCTOBYBATH;

® HOBI JXOPCTKI JUCKA BEITUKOTO O00'€eMy HE POCHI3HAIOTHCS MAaTEPUHCHKOIO
11aToro, a mpu oHoBJeHHI BIOS MoXyTh 3 HEto criBIpaioBaTi, 00 3a poOOTy
3 BOyZJ0BaHUM KOHTPOJIEPOM KOPCTKHUX JUCKIB BianoBigae came BIOS;

® HEJOCTaTHI MOXJIMBOCTI HanamtyBaHHs cucteMu. He Bci BIOS maroTh Taki
BOXJIMBI MapaMmeTpu, sik, Hanpukian, AGP Fast Writes abo SBA. A B HOBIi
BepCii MPOILIMBKY 111 YCTAHOBKU MOXYTh OyTH.

Bkpait BaxximBo mipu oHoBieHH1 BIOS kepyBatucst TakuMu mpaBuiamMu:

® 3aBXKJM YWTATH JIOKYMEHTaIilo A0 Tuiatd. Haifuacrime, sKmo mara
HIATPUMY€E POOOTY 3 SKOIOCH MPOCYHYTOI TEXHOJIOTIEI0 MEPETPOIINBKH, TO
nporuec poOOTH 3 HEIO YITKO ONMUCAHUM Y JOKYMEHTAIIIT;
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yacTo A0 bin-aitny 3 mpommBKow JomaeThcsi readme-daitn, B sSKOMy
HaBEJICHO CIUCOK BIIMIHHOCTEH II1€i BepCii MIKpOIpOorpaMu Bij MOMEPEaHIX.
OO00B'A3KOBO BUBUMTH 1110 1H(POpMAIIito, MEPI HIXK 3BEPTATUCS O KOMIT'IOTEpa
1 mrykatu B BIOS HOBI MOXIIMBOCTI;

BUKOHYBAaTH MPOIEAYPY B MaKCHMAaJIbHO CTaOUIPHUX YMOBaX, OCOOJMBO 1€
CTOCYETBCSI CHEPronoCTa4aHHs — OakaHO BUKOPHUCTOBYBATH JDKEPEIIO
0e3mepebiitHOTO KUBIICHHS;

SIKILIO cucTeMa "po3irHana’, HeoOX1JHO MOBEPHYTH ii B IITATHUNA PEKUM;
AK110 B mporieci oHoBlieHHs BIOS Bin0yBarOThCs HEMOMAAKU, Hi B IKOMY pasi
HE MOXKHA BHMHUKATH KoMmm'totep. HeoOXimHo moBTOpUTH TIporec abo
pomnucaTH cTapuil o0pas, 30epexeHuil crnovyarky. SIKIio 1 1e He JOIOMOXKE,
noTpiOHO 3BepHYTUCSA 10 (axiBIiB, OO0 3aMIHUTH CaM 4il, B SKOMY
mictuthes BIOS;

JUTSL 3aXKCTY BiJ] HEBJAIOI IPOITUBKU PEKOMEHIYETHCS TaKOXK 30€perTa camy
YTHIITY 1 00pa3 Ha 3aBaHTaXKyBAJIbHUM JTUCK.

4.2 llpu3HayeHHs Ta QyHKUIl

BIOS 3amucyetscsi B MIKpOCXeMY MOCTIMHOI MaM'siTi, Sika po3TallloBaHa Ha
cucteMHii miari. Crioyatky ocHOBHUM mnpu3HadueHHsM BIOS Oyno oGciyroByBaHHS
MIPUCTPOIB BBOY/BUBOAY (KJIaBlaTypH, €KpaHa 1 JUCKOBUX HAKOMHYyBayiB), TOMY ii 1
Ha3BaM «0a3oBa cucTemMa BBOAY/BUBOAY». B cydacHux komm'torepax BIOS Bukonye
KUTbKa (QyHKIIIH:

3alycK KOMITIOTepa 1 mpoueaypu camorectyBaHHs Power-On Self Test —
POST — mporpama, po3sramoBaHa B Mikpocxemi BIOS, sika 3aBaHTaKyeThCs
MEPIIOK0 TICIsl BKJIIOYEHHS KUBJICHHS KOMIT'HOTEpa 1 JIETEKTY€E Ta TMepeBipse
BCTaHOBJICHE 00JIaJHAHHSI, HAJIAIITOBYE HOTO 1 FOTY€E 70 poOoTH. Skiio Oyne
BUSIBJICHO HECHPaBHICTh 00naaHaHHsA, npoueaypa POST 3ynunseTbes 3
BUBEJICHHSM BIJIITOBIIHOTO MOBIJJOMJICHHSI 200 3BYKOBOTO CHUTHAIY.
HaJallITyBaHHs MapaMeTpiB CUCTEMH 3a jonomororo nporpamu BIOS Setup.
[Tin wac mpomemypu POST ycrarkyBaHHS BHM3HAYAETHhCS BIAMOBITHO [0
napametpiB  BIOS, mo 36epiratotbest B cremianpHii CMOS-nam'siTi.
3MIHIOIOUH IIi TMapaMeTpH, KOPHUCTYBaudl MOXYTh HAJaIlITOBYBaTH pPOOOTY
OKpEeMHX TMPHUCTPOIB 1 CUCTEMH B IIJIOMY 3a CBOIM po3cynoMm. Pemaryrorbcs
BOHU B CHEIIaIbHIN TIporpami, siky Takox HazuBaioTh BIOS Setup abo CMOS
Setup.

- MIATpUMKa (YHKUIA BBOAY/BUBOAY 32 JIONOMOTOK NMPOTPAMHUX IEPEPUBAHb
BIOS. Mi. ¢ynkuii mupoko BukopuctoBytoThes B OC, mopionux MS-DOS, 1
MPaKTUYHO HE 3aCTOCOBYIOTHCS B cydacHUX Bepcisix Windows.

4.3 Pooora 3 BIOS Setup

4.3.1. POST-nepeBipka.
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CydacHl KOMI'IOTEpUM € HAWUCKIAIHIIIUMHU EJIEKTPOHHUMH MPUCTPOSIMHU, IO
CKJIQZIAIOThCA 3 JIECATKIB KOMIIOHEHTIB, KOXKEH 3 SKUX Y CBOIO 4epry noOyaoBaHUM 3
MUJIBHOHIB CKJIQJIOBUX. 3pO3yMUIO, IO MPHU TaKiid CKIAAHOCTI Oy/ab-fKa HeMoJajaKa
MOKe MPU3BECTH JI0 30010 ab0 10 moBHOI BimMoBH pobdotu I1K. Ilix yac 3aBaHTa)kKeHHS
komm'torepa BIOS 3a0esneuye 3amyck 0OaraTbOX CHUCTEMHHMX MOJIA aBTOMAaTHYHO.
Haiinepmum "mpoxupaerbes” nentpanbhuil npouecop (CPU) 1 3unTye iHCTpyKIil 3
gyima BIOS. Jlani iHCTpyKuii 3amycKaioTh MOCIIJOBHOCTI TE€CTyBaHb, SIKI CKOPOUYEHO
HazuBaroTbest POST.

POST-nepeBipka cknanoBux [IK € BaxnuBoro uvactuHOO pobotu BIOS, mpu
BUKOHAHHI $KOI 3JIMCHIOETHCS CKAaHYyBaHHS 1 HACTPOIOBAaHHS BCHOTO armapaTHOTO
3a0e3MeyYeHHs.

[lepmr 3a Bce, QopmyeThcsi JOTiyHA apxiTekrypa kKomm'totepa. Ilomaerbes
’KUBJICHHS Ha BC1 YINCETH, B iX pericTpax BCTAHOBIIOIOTHCS MOTPiOHI 3HaueHHs. [loTim
Bu3HavaeTbest oocsar O3II (et mporec MOKHA CIIOCTEpIraTH Ha €KpaHi), BKIIOYAETHCS
KJaBiatypa, posmizHatotbesi LPT-ta COM-noptu. Ha HacTynmHOMY eTari BU3HAYalOThCS
6110k0B1 TipucTpoi — xkopctki aucku IDE 1 SCSI, dnonmi-guckoBoau. s npuctpoin
SCSI npornenypa nenio yCKiIaJaHO€eTbesl HasBHICTIO BiacHoi BIOS, ska Gepe Ha cebe
poOOTy 3 BIANMOBIIHUM OOJIAJHAHHSM Ta Ma€ BIAcHYy Iporpamy HajamrtyBaHHs. Ha
3aKJII0YHIN CTaall BiIOYBa€ThbCs BIAOOpaKeHHS M1ACYMKOBOI 1H(pOpMaIii.

[Ticns 3akinyeHHss po6otu POST BIOS mrykae 3aBaHTaxxkyBaibHUM 3amuc. llei
3amuc, B 3aJ€KHOCTI Bl HaJAIUTyBaHb, 3HAXOAMTHCS Ha mepmomMy abo Apyromy
KOPCTKOMY  JIHCKy, uonmi-gucky, ZIP ab6o CD-ROM. Ilicna Toro sk
3aBaHTAXyBAJIbHUI 3alUC 3HAWJEH, BIH 3aBAHTAXKYETHCS B MaM'AThb — 1 YNpPaBIIHHSA
IepenaeTbes .

Axmo B mpoueci tectyBaHHd B HamamTyBaHHsAX SETUP BIOS Oynu BusBieHi
MOMWJIKM, CHUCTEMa MPOIHPOPMYE BIANOBIIHUM MOBIJOMIICHHSIM Ta 3BYKOBUM
CUTHAJIOM. SIKIIO € TIOMHJIKH, TO BOHU MOXXYTh MPOSIBUTUCS BXKE Ha IUX CTaisX, 1 J0
sanycky OC cmpaBa He pikme. Skmo mnpoOiema HEKPUTHYHA, 3a3BHYAM  IMICIIA
HaTHCKaHHS KjaBimm F1 Mo)kxHa Mpo0BKUTH 3aBaHTAKCHHS.

VY mpomeci mux POST-tectiB BIOS mopiBHIOE naHi cucTeMHOi KOHQIryparti 3
iHdopmartiero, o 30epiraerbes B CMOS — crieniaqibHOMY HiMi, pO3TallOBaHOMY Ha
cucteMHi mati. CMOS-uin oHOBIIIOE 1H(MOPMAILiO, SIKa B HhOMY 30€pIra€ThCsl, BCAKUN
pa3, KOJM BCTAHOBIIIOETHCS SKUN-HEOYIb HOBUI KOMIIOHEHT KOMIT'tOTepa. Takum
YMHOM, BiH 3aBKJIY MICTUTh HAHOCTaHHIII BIZOMOCTI TPO CUCTEMHI KOMIIOHEHTH.

3 mam'saTi B1AOYBaeThbCA 3aBaHTaXEHHS CHCTEMHOI KOH(iryparii 1 JapaiiBepis
npuctpoiB. Ilicns mepenaui ympaBniHHsA 3aBaHTaxyBauy BIOS, sk gyxke BaxiuBa
yactuHa [IK moctiiiHo nepedyBae B OKpeMiil YaCTHHI aM'sATi, NEPIOJUYHO BUKOHYIOUU
pi3HI KopucHiI QyHK1ii (xoua octanHiM yacom OC Windows Bce Ounbie 1 Oisbiie Oepe
Ha ce0e BUKOHAHHS TaHUX (PYHKIIIi).

Komu OC 3aBaHTaxeHa, SKIIO KOMI'IOTEp Mpalfoe mija ynpabiainasM Windows,
3ayCKalTbCd NporpamMu Manku '"ABTo3aBaHTaXeHHs". SIKIIO B HaJIAIITyBaHHSX
SETUP BIOS € momunku, TO BOHM TPOSBISITBCS Ha IUX cTamisx, 1 3amyck OC He
BiIOyneThCsl. AJie MOXKJIWBI ¥ 1HII TPOSBU HempaBwibHOI HamamrTyBaHHa BIOS —
MoBiTbHA 200 HecTablIbHA pOOOTa CHCTEMH, PANTOBI MEpe3aBaHTAKCHHS.
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4.3.2. HajamryBaHHsl mapaMeTpiB.

Axmo npommBka BIOS BuMarae neBHMX HaBUYOK 1 3HaHb, TO TEPBUHHA
HACTpPOMKa IUJIKOM I CHJIy CEPEeIHhOMY KOPHUCTYBadeBl. BUIbII TOTro, poO3yMiHHSA
IpaBUJI BKIIIOYEHHSI KOMIT'IOTEpa HEOOX1THO /JIsi TPaMOTHOTO HOro BUKOPUCTAHHS.

[Ipn 3MiHI HajamTyBaHb MOTPIOHO OYTH OOEPEKHUM, TaK SK Y BHUIAIKY
BCTAQHOBJICHHS HEBIPHHMX IapaMETpiB BCA CHUCTEMa MOXKE MPOCTO BUUTH 3 Jany.
3Bepraemo Bamry yBary Ha KijibKa POCTUX MOPA:

® 10 TOYATKy HaNAITyBaHHS CUCTeMHU 3a monomoror BIOS 30epexith Bcro
BaXUIHUBY 1H(OpPMALIiIO;

e 00O0B'SI3KOBO 3araM'sTOBYHTE BUCTABJCHE 1 3MIHEHE 3HA4YCHHs Mapamerpa. Y
pa3i BUHUKHEHHS MpoOjeM y poOOTI cUCTeMH OyJie MOXKIUBO IOBEPHYTH
KOJIMIIIHE 3HAUYCHHS;

e HE 3MIHIONTE HE BIiJOMI 3HAYEHHs IMapaMeTpiB, a IMOMEPEAHBO YTOUHITH iX
3HAYCHHS,

® HE 3MIHIOITE 0JIHOYACHO JIEKIJIbKa MapaMeTpiB, HE MOB'A3aHUX OJIMH 3 OJHHUM.
[Tpu BUHMKHEHH1 30010 OyJIe CKJIaIHO BU3HAUYMTH, SIKE 3HAUCHHS BCTAHOBJICHO
HE BIPHO;

e He penaryite posain Hard Disk Utility, mo 3ycTpidaerbcst B 3acTapuimx
Bepcisax BIOS. Ie Moke HalIKOJUTH Cy4acCHOMY KOPCTKOMY JMCKY.

€nunoro cranmapty iHTepdericy nporpamu BIOS Setup He icHye. OnHak nesika
JIOTIYHA OJIHAKOBICTh, K HACIIJIOK €IWHOI BUKOHYBaHOi 3amadi, yce x €. BIOS
3aliMaEThCS IHILIAMI3ALIEI0 BCIX MPUCTPOIB KOMI'IOTEPA, 3aHOCAYM B iX PEriCTpU
BU3HAuUcH1 3HaueHHSI. O4YeBUIHO, IO BIJX TOro, K came HamamrToBaHa BIOS Ttoro um
1HIIOTO MPUCTPOIO, 3AJEKUTh IIBUJIKO1S 1 CTA0UIBHICTD YCI1€1 CHCTEMH B LIJIOMY.

Jns 3mificHenHs HanamTyBaHHs BIOS Biapasy micisi BKIIFOUEHHS SKUBJICHHS,
HEOOXIZTHO TOJWBUTUCS HA HIDKHIO YacTUHY eKpaHy. TyT 3HaXOAWUTHCA
ineHTrdikamiitnui 3anuc mnpo Bepciro BIOS, nanpukian:

Press DEL to enter SETUP

[le o3Hauae, 1110, CBOEYACHO HATUCHYBIIIM MIPH 3aBaHTaKEHHI KiaBinry <Del> a6o
F2, Binkpuerscs BikHO 3 rosioBHUM MeHIO yrwiith SETUP BIOS, mo mictuth omirii
HajamryBanHs mapamerpiB [IK. 3mina namamtyBans B BIOS Setup mosBomsie
3MIHIOBaTH 3HAYEHHSI, SKi 3aBAHTAXKYIOTHCS B PETICTPU PI3HUX MPHUCTPOIB, HACAMIIEPE]]
giriceTa MaTepPUHCHKOI TIIATH.

[Iporpama nHactpoiiku BIOS po3ainena Ha neBHI OJOKH, KOXKEH 3 SIKMX J103BOJISIE
HACTPOITH BIANOBI/IHI TPYIU MapamMeTpiB. PO3IIISIHEMO KOKEH 3 HUX KOPOTKO.

Standart CMOS Features — y mpoMy po37ili MOXHa HaJIAITyBaTH MOTOYHY
CUCTEMHY J1aTy, MEepPErJIsIHyTH BCTAHOBJIEHI HAKOMMYYBayl 1 3MIHUTH iX MPIOPUTETH T10
BIHOILIEHHIO OJIUH 10 OIHOTIO.

Advanced BIOS Features (BIOS Features Setup) — TyT BH3HadeHi 3arajibHi
HaJalTyBaHHs, 110 cTocytoThes LI 1 kenry.

Integrated Peripherals (I/0O Devices Configurations) — B1acTHBOCTI i 10JIaTKOBI
¢byHK11ii BOYTOBaHUX MPUCTPOIB, IHTEPPEICIB 1 TOPTIB.

Power Management Setup — yrpaBiiiHHSI €HEPTOCIIOKUBAHHSIM.
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PnP/PCI Configurations — 1eii po3isa 103BOJII€ PO3MOIIIUTH CUCTEMHI PECYPCH,
npuB's3atu JiHii 3anmuty IRQ g0 miat po3mmpeHHs.

PC Health Status (Hardware Monitor) — Ttemneparypa mpoiiecopa, MBHIKICTH
oOepTaHHsI BEHTUJISITOPIB 1 T.1I.

5. MATEPUHCDBKA IIJIATA

5.1 OcHOBHI TapaMeTpH.
5.1.1. ®opm axTop.
5.1.2. Yincer.
5.1.3. IaTrepdeiic mporecopa
CnoTH 1 COKeTH.
5.1.4. Tun onepaTUBHOI MaM'ATI.
5.1.5. InTepdeiicu miardopmu.
5.2 OCHOBH1 KOMIIOHEHTH.
5.2.1. IpykoBaHa miara.
5.2.2. Ctpykrypna cxema CII.

5.3 Bulip MaTepuHCHKOI MIIATH.

Knwuoei mepminu:

north bridge, slot, socket, south bridge, marepuncrka miata, opm-daxrop,
qincer.

MarepuHChKI MIIaTH - 1€ KOMIUIEKC PI3HUX MPHUCTPOIB, IO MIATPUMYE POOOTY
cuctemu B mimomy. [lmata sBisie coOOK0 €NEKTPOHHUN TPHUCTPi, BUKOHAHHWMA 3i
CKJIOBOJIOKHA, €JIGKTPOHHI KOMITOHCHTH SIKOTO TIOB'S3aHI MK COOOI0 METaJIeBUMH
gopikkamu (puc.5.1). Xoua 3arampHa KUTBKICTh JIOJATKOBUX (DYHKI[IOHATBHUX
MO>KIIMBOCTEH CHCTEMHOI TUTaTH PO3PI3HAETHCS 3aJI€KHO Bl BUPOOHMKA 1 MOJIENi, BOHA
€ SJIPOM, 1110 3B'sI3y€ OCHOBHI KOMIIOHEHTH KOMI'IOTEpA.

PaIbEM DOAKMNEIIN

Pacbems 48 yCTaNONO! ONEPITHENON
Gracws FrTaen

nansTM (CnoTe) :::mmnulm ANR NOAKIIOMEIH
" OXECTRNX ANXOS
: s ANCET NOA PAINATORON
PAIVEM ANR YCTANORKN APOLECCOPD T o R O, )

coxer =
¢ ) Wurepdeicn SATA Il w SATA 1T
ANA MOSEIOMNCHME ONTITECINX
POSMEN BOAKMONEIIA NPHSOAOS M MECTRIE ZHCXOH
AONOMSTENHOO
Nt

JANMAA NIHENH C PATHEMIMK IR
i yCrpoRcTn:

1 - Knasmarypa » meiwe (PS/2 n USB)

2« Ledposon J0YrOBOT CATHNOCON! BaxOR

3 - Buafteo sacxogm HOMI, VGA » DVI

4 - Pasperst USE 3.0 1 USS 2.0 Pasuess Ann ""‘”‘"";‘“”’"
$ - Cereoolt mitepdeiic ANAT pac
6 - AYANO Baaxoin

7 « PCLE X1 (wonTpoamepad)
8 - PCI-E X16 (enpcoxapre)
9 - PCI (dtyxoteie, CETEBLE KIDTH)

Pucynox 5.1 - 306Hiwniti 6uenso mamepuncbkoi niamu
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5.1 OcHoBHI napameTpHu.

5.1.1. ®opm daxrop.

dopm-dakTop, a00 TUIIOPO3MIP CUCTEMHOI IUIATH, 1€ CTAaHJAAPT, AKUM BU3HAYAE i1
rabapuTv, NapaMeTpu eJEKTPOKUBIICHHS, PO3TAlIyBaHHS MOHTAXKHUX EJIEMEHTIB,
PO3MIIIECHHS PI3HMX KOMITOHEHTIB (pO3TallyBaHHS Ha HiM 1HTep(delciB IIKH, MOPTIB
BBO/Ty/BUBOJTy, MIPOIIECOPHOTO THI3/Ia 1 CJIOTIB JIsS ONEPaTUBHOI MaM'sTi, a TAKOXK THII
po3'eMy I MiAKIIOYEHHS ONoKy >kuBleHHs). Crnemmdikarii dopm-pakTopa Takox
MICTATh BHUMOTH JO EJICKTPHUYHUX 1 MEXaHIYHHUX MapaMmeTpiB OJOKYy >KHBIEHHS 1
Kopmycy. Y OCTaHHIX Bepciix (popMm-(pakTopa BH3HAYAIOTHCS 1 BUMOTH JI0 CHUCTEMH
OXOJIOJKYBAHHS KOMII'FOTEpa.

[lepmia mMaTepuHChKa 1iata 3 po3podsieHuM Gopm-pakTopoM 3'sBuiiacs a0 12
ceprs 1981 poky y komm'torepi cnenudikamii PC. ¥V 1983 poui B IBM po3pobuiiu
HoBy crienudikamnito - XT PC. Ha cborojHimHiid AeHb 1ICHY€ YOTHUPH IEPEBAKAIOUNX
tunopo3mipu MarepuHcbkux rmiat - AT, ATX, LPX 1 NLX. Kpim Toro, € 3MeHIieH1
Bapiantu popmaty AT (Baby-AT), ATX (Mini-ATX, microATX) i NLX (microNLX).
binbir Toro, HegaBHO BUMYIIEHE PO3MIUpeHHs 10 cnenudikaiii microATX, mo gonae
70 TIbOTO CIIUCKY HOBUH popma-pakrop - FIexATX.

®opm-paxrop AT.

®opmMm-paktop AT mominseTbcs Ha JB1 pi3HI 3a po3mipamu Moaudikamii — AT 1
Baby AT. IloBHOpo3MipHa MaTepUHCHKa Mata 1poro ¢popm-hakropa 0yna po3podiieHa
st komm'iotepiB XT PC. Mictunacs Bona B kopnyci Tower abo Desktop. Uepes pik
po3Mipu Oy 3MEHIIEHi 1 3'iBUBCS HOBUE (hopMm-daktop - Baby-AT. lo 1996 poky
MarepuHChki tuiatu Baby-AT Oynu, maOyTth, Hadnomwupenimumu. Yci AT mmatu
MalTh CIHUIbHI PHUCH — TIOCHIIIOBHI 1 MapajeibHl MOPTH, IO NPUETHYIOTHCS 10
MaTEepPUHCHKOI TUIATH Yepe3 CIONy4HI TIaHKU. BOHM TakoX MaioTh OJUH PO3'eM
KJIaBlaTypu B 3aJHIA YacTWHI. ['HI3MO MiJ MPOIECOp BCTAHOBIIOETHCS HA TMEpeaHin
ctopoHi tiatu. Choro/iHi 11l popmMaT CXOIUTH 31 CIICHHU.

3actapuni dopmatu: Baby-AT; moBHopo3mipHa miata AT; LPX.

Cyuachi popmaru: ATX; Mini-ATX; MicroATX.

BrpoBamkysani ®opmaru: Mini-ITX i Nano-1TX; Pico-1TX; FlexATX; NLX;
WTX, CEB; BTX, MicroBTX i PicoBTX.

®opm-pakrop LPX (mini-LPX).

VY 1987 poui xommnaniss Western Digital po3poOuna cucteMHy miaTy 3 HOBUM
dbopm-Ppakropom LPX. [IpuzHauaBcs s BUKOpUCTaHHs B Koprycax Slimline yu Low-
Pro file. Ilmatu po3mmupeHHs pO3MIIIEHI HAa BEPTUKAIBHIN CTIWI MapaiebHO
MaTepuHChKiM 1urati. CTidika mijkiodaeThes 10 1oiatu. [lle omHe HOBOBBEACHHS — i€
IHTErpOBaHMUI HA MAaTEPUHCHKY TUIATy BiJICOYHIIL.

[lnatTy mpOro TUIy MalOTh TIABKM OAWH I1HTEP(DENUC ISl MAKIIOYCHHS OJHIET
maty. Ha camiii MaTepuHCHKIH TJ1aTi po3TaIlIoOBaHl B psii TOPTH BBOAY/BUBOMY, PO3'€M
JUTSL THIKITFOUEHHST MOHITOPA, pO3'eMU ISl MIAKIIOUEeHHS KiaBiaTypu 1 muii, USB.
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®opm-dakrop ATX (mini-ATX, micro-ATX, Flex-ATX).

B ATX Brinmunucs kpaiii ctoponu 1 Baby AT 1 LPX. B pe3ynbrati BUHILIO:

- 1HTerpoBaHi po3'eMU MOPTIB BBOAY-BUBOY;

- OUIBII 3pYYHHUN JTOCTYM 10 MOJYJIIB TIaM'sITi;

- 3MEHIIIEHA BIJICTaHb MI)K IJIATOIO 1 JUCKAMU,

- PO3HECEHHs MpOoIecopa i CIOTIB JJIS TUIAT PO3IIHPEHHS;

- TIOKpaIeHa B3aeMO/Iis 3 0JIOKOM JKUBJICHHS,

- Hanpyra 3.3 B.

dopm-pakTop ATX B ycix Horo Moaudikaiisx ctae € HaHOUTBI TOMYIISIPHUM.

®opm-pakrop NLX (Mini-NLX).

Y 1997 pomui, sk possutok igei LPX 3'sBunacs cnemudikamis dopm-paxktopa
NLX. dopmar HamijieHnid Ha 3aCTOCYBaHHS B HU3BKOMPO(MUILHHX Koprycax. [lmatm
NLX cxoxi 3 miaramu LPX, ajge BOHM po3paxoBaHi Ha CHCTEMH 3 HOBHUMH
npouecopamu. Jlo Toro x BoHu obOnaaHaHi noprom AGP. BHacniok HOBUX BUMOT 0
OXOJIO/DKCHHS, €JIEMEHTH IUIaTH PO3MIIIEHI TaKUM YHUHOM, 00 SKOMOTa MEHIIe
3aBakaTH IUPKYJISIIT MOBITPA B Kopiyci. 3MIHUIIOCS KpIIJIeHHsT camoi 1uiatu. [loptu
BBO/1y/BUBOJTY 3MIIIIEHI 10 Kpalo IJIaTH.

OcHOBHI prch MaTepuHChbkoi miatu NLX:

- CTIMKa AJIA KapT PO3IIMPEHHS, 110 3HaXOAUTHCS HAa IPABOMY Kpai IJ1aTH;

- MPOIECOp PO3TALIOBAHUHN Yy JIBOMY MEPEAHBOMY KYTI IJIaTH, MPSMO HAIPOTH
BEHTUJIATOPA;

- PO3MIILIEHHSI BUCOKMX KOMIIOHEHTIB y JIBOMY KIHLI IJIATH JUJISI MOKJIMBOCTI
PO3MILLEHHS Ha CTIHLI MOBHOPO3MIPHHUX KAPT PO3IIUPEHHS;

- PpO3MIIIEHHA Ha 3aJHbOMY KIHI[l TUIATH OJOKIB PO3'€éMIB BBOIY/BHUBOIY
OJIMHAPHOI 1 TOJBIMHOI BHUCOTH, VIS PO3MIIMIEHHS MAaKCHUMAJIbHOI KITBKOCTI
KOHEKTODIB.

Dopm-paxrop BTX.

Odiriitne npencraBienns cnenudikamii The Balanced Technology Extended
(BTX) 1.0 Public Release BigOymnocs B numnui 2004 p. Tinopasmep BTX po3poOnenuii 3
MeTor yHi(ikamii 1HTepdeiciB sl HACTUIBHMX OOYHCITIOBAJIBHUX CHCTEM 1
MOJIIMIIEHHS yYMOB (DYHKI[IOHYBaHHSI KOMIIOHEHTIB IO €JIEKTPUYHUX, MEXaHIYHHUX 1
TepMiyHuX mnapamerpax. Cneumdikamii BTX omnucyroTh MeXaHIuHI 1 €JIEeKTpUYHI
iHTepdeiich cuUCcTeMHMX TUIaT, Iaci, OJOKIB JKUBJICHHS 1 IHIIUX CHCTEMHHUX
KOMITOHEHTIB.

["onoHi nepeBaru popm-pakropa BTX nepen ATX Ttaxi:

-  MOXJIMBICTh BXHUBaHHA HU3BKONPO(MUILHUX KOMIIOHEHTIB [JIsi  301pKHU

MajorabapuTHHX TIaThOpPM;
- PO3MIILEHHSI €JIEMEHTIB CUCTEMH YCEpEeAMHI KOPIyCY 3 HANpsMKiB IOTOKIB
MOBITPS 1 TEPMIYHOTO OaAHCY;

- MAacmTabOBaHICTh B paMKax JOCTYMHUX MOAU(IKAIIH;

- BUKOPHUCTAHHS MaJIOrabapuTHUX OJIOKIB KUBJICHHS;

ONTHMAaJIbHA KOHCTPYKIIiS KPIMUIGHHS CUCTEMHOI IIJIaTH, SKICHI MeXaHiuHi
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€JIEMEHTH JIJIs1 YCTAHOBKH MAaCUBHUX KOMITOHECHTIB
5.1.2. Yincer.

[lepcoHanbHUll KOMIT'IOTEP CKIATAETHCS 3 JEAKOI KUIBKOCTI MPUCTPOIB, K1 TaK
Yy 1HAKIIE MIJKJII0YEH] JO MAaTEPUHCHKOI IUIATH 1 3aMalOThCsl TUM, IO MPUIMAIOTh,
00poOITIOIOTE 1 TIepearoTh MeBHY iH(popMarito. JIoridHow opraHizamiero miei podoTu
3aliMalOThCSI YITICETH.
Yincer (Chip Set, Chipset, uin) — Habip MIKPOCXEM CHCTEMHOI JIOTiKH, SIKUI
3MIIACHIOE B3a€MOJIII0 €JIEMEHTIB CHUCTEMHU OJUH 3 OAHHUM 1 30BHIIIHIMH MPHUCTPOSIMH.
Monens MaTeprHCHKOI MJIaTH € OJHIEI0 3 OCHOBHUX XapaKTEPUCTHUK CUCTEMHOI MJIaTH,
sKa 6araTo B YOMy BU3HAYAETHCS YITICETOM.
@®i3uyHO YinCceT — e oHa a00 JAEKUTbKa MIKPOCXEM, CIEIlaJbHO PO3POOICHUX
s "o00B'sI3KIB" MIKpOIpoliecopa, Ha sIKi MOKJIAAAEThCSI OCHOBHE HABaHTaKEHHS I10
3a0€3MEUYCHHIO LIEHTPAIbHOTO TIpoliecopa JaHUMU 1 KOMaHJaMH, a TaKoX, II0
yhnpaBiiHHIO Tepudepieto (Bile0 KapTH, 3BYKOBa CHCTEMa, OIEpaTUBHA TMaM'siTh,
JIMCKOBI HaKOMMYYyBayi 1 pi3H1 IOPTU BBOJLY/BUBOTY ).
VY 3aragbHOMY BHIIAQJIKy CaMe YiNceT OOyMOBIIIOE HE TUIbKH XapaKTEPUCTUKHU 1
MPOAYKTUBHICTh MATEPUHCBKOI IUIAaTH, aje 1 3a0e3neuye MATPUMKY nepudepiiHoro
oOJaiHaHHS P13HUX CTAHIAPTIB.
Jlns xopuctyBayiB, Bxke 3Hallomux 3 apxitektyporo IIK, moxxHa nomatu, 1o
YilICeT MAaTEPUHCHKOI IUIATH KpIM 1HIIONO BHUKOHYE (YHKLII TAaKUX EJIEMEHTIB
KOMI'IOTEepa, SIK KOHTPOJIEp IMepepuBaHb, KOHTPOJIEp EHEProHE3aJekKHIA mam'ari
(BIOS), cucremuuii Taitmep, KOHTpOJEp KiIaBlaTypH 1 MHILI, KOHTPOJIEp Kell-Iam'siTi,
KOHTPOJIEP IUCKOBUX HAKOMMYYBaYiB 1 T. JI.
3a3BuYail B OJJHY 3 MIKPOCXEeM Ha0Opy BXOASITH TAKOXK TOAMHHHUK PEaIbHOrO 4acy
31 CMOS-naM'aTTI0 1 1HO/A1 - KJIaBlaTypHUM KOHTPOJIJIEPOM, OJHAK Il OJIOKA MOXKYTh
OyTH TIPUCYTHIMH 1 y BUIJISII OKpeMuX dimiB. B ocTaHHIX pa3paboTka 10 CKIaxy
MIKpPOCXEM HaOOpiB JyIsl IHTETPIPOBAHHUX IUIAT CTANX BKJIIOYATUCS 1 KOHTPOJIEPOM
30BHIIIHIX TPUCTPOiB. Cepes IHIIOro YilceT BU3HAYAE:
e THUN 1 MBHUAKOIISA TpOIECcopa, KM MOXKHA MIAKIIOUUTH JI0 MaTEPHHCHKOT
TUIaTH;

® THUIl 1| MAKCUMAJIbHO JOIYCTUMHUN OOCST ONEpaTUBHOI Mam'sITi;

e Tun 1 KuUbKicTh npuctpoiB PCI 1 AGP, siki MOXyTh NpauioBaTH 3 JaHUM
KOMI'IOTEPOM;

® THII 1 KUIBKICTh MPUCTPOIB, 0 miakIrodaroThes a0 muH SCSI / ISA (3kopcTki
nucku, npusogu CD-ROM, DVD i 1. 1.);

e MOJEJI MIJIKJII0YAETheA 10 Komm'torepa kiasiatypu 1 muii (USB, PS / 2);

® THUIl NIATPUMYBAHUX IJIATOIO MOPTIB KOMIT'IOTEPA.

5.1.3. Intepdeiic mpouecopa.

3a3Buuaii Habip CHCTEMHOI JIOTIKA CTBOPIOETHCSI KOHCTPYKTOPAMH 3 OPI€HTAIIEIO
Ha KOHKpETHE CIMeWcTBO ImpoiiecopiB. ToOTo 3abe3neuyerbcsi MIATPUMKA MEBHOTO
MpoIecOpHOro iHTepdeicy. ¥V 1e NoHATTS BKIOYAKOTh TUI PO3'€MY CUCTEMHOI IIWHH,
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eJIEKTpUYHI apameTpu (Po3BOjIKa KOHTAKTIB, HAMIPyTa KUBJEHHS siapa 1 OJIOKIB BBOAY-
BUBOJAY mporecopa), MoxiauBocti BIOS mno miarpuMmili KOHKPETHUX Mojelel
IPOIIECOPIB.

CJotH i cokern.

3a3Buuail KOHTpoJjepu (amantepu) 30BHIMIHIX NPUCTPOIB 3HAXOIATHCS Ha
OKpEeMHUX IIIaTax, 10 BCTABJISIOTHCS B YyHI(DIKOBaHI p0o3’€MH Ha MATEPUHCHKIN IJIaTI.
Yepes meit pos'eM KOHTposiepu (amanTepu) MiAKIIOYAIOTHCS O€3M0CepeHbO 10
CHUCTEMHOI MaricTpaii nepenadi 1aHuX y CUCTeMI KOMIT'IOTep - IITHHA.

IcHye nBa TOHSTTS XapaKTepusydi JBa BUIM PO3'EMIB JJIs MPOIECCOpa: COKET
(Socket) 1 ciot (Slot). Socket (coker) - TUIOCKHIT Po3'eM MJIsT YCTAHOBKH MIKPOCXEMHU 3
BHUCHOBKaMH, NEPIEHIIKYIIpHUMI Koprycy. Slot (cnoT) - ue MITUHHUA po3'eM 3
KOHTaKkTaMu 1o Kparo. Ha pgaHmii MOMEHT ICHYIOTh KiJIbKa THUIIB PO3'€MIB IS
YCTaHOBKH TMPOIIECOPa B MATEPUHCHKY IIIATY:

Jns KOXKHOTO THMY po3'eMy, KpiM (DI3MYHOTO pO3TAIIyBaHHS 1 KIIBKOCTI
KOHTaKTIB, € CBOSI CXE€Ma BIIMOBIIHOCTI KOHTAKTIB EJIEKTPUYHUM CHUTHaJaM.
[IpaBunpHa, Ge3neyHa 1 MOBHOIIIHHA poOoTa mporeccopa B "aykoMy" po3'eMi MOXKIUBA
JUIIe B TOMY BHUIAJKY, SKIIO ICHYIOYa pPO3BOJKA CHTHAJIB CyMICHa 3 THUIIOM
BCTAHOBJIEHOTO MPOLIECOPA.

5.1.4. Tun onepaTuBHOI HaM'ATi.

MO>JIMBICTh YCTAHOBKH HA CHCTEMHIH IJIATI TOTO YM IHIIOTO TUITY ONEPAaTUBHOI
naMm'saTi BU3HAYAEThCA TUIIOM KOHTpoJUlepa naM'sati. Takuil KOHTPOJUIEp 1HTErpOBaHUMN
abo B HaO1p MikpocxeM cuctemHoi Jioriku (HMCIJI), abo B mpouecop. Ilepumnii BapianT
3aCTOCOBYETHCS B CUCTEMHMX IutaTtax ais miargopmu Intel. [nrerpoBanuii B mporecop
KOHTPOJUIEP MaM'siTi BAKOPUCTOBYEThCS B miaTdhopmax AMD.

KinbkicTe po3'eMiB, MaKCHUMalbHUNA 00'€éM BCTAHOBJIIOBAHMX MOJYJIB Mam'siTi 1
po0OoYl YacCTOTH BHM3HAYAIOTHCA KOHKPETHOIO Moaudikaiiero uyirncera. Hanpukman,
crapmi monuikaii yirnceriB s maatdopmu Intel miaTpuMyroTh ABYyXKaHATMHHMA
peXUM POOOTH orepaTUBHOI mam'sati o6'emom 10 8 I'GaiiT mpu pobdoumx YyacTorax a0
667 Mru. CyuacHi nporecopu AMD maroTs BOynoBanuii koHTposuiep nam'sti DDR 3
pobounmu yactoramu j10 400 Mrrir.

5.1.5. InTepeiicu nnargopmu.

HaiiBaxnusima ¢ynkiis HMCJI 1 cucreMHOi miaTd B IUIOMY — MIATPUMKA
cydyacHux 1HTepdelciB. 3a3Buuail 0a30By (QyHKIIOHANIBHICTh 3a0e3leuye BJacHe
yiricer. BUpoOHWKM CHCTEMHUX IJIaT 32 paxyHOK YCTaHOBKH JTOJIATKOBUX KOHTPOJUIEPiB
a00 pPO3IIUPIOIOTH KIIBKICTh THUIIOBUX IMOPTIB, a00 OAAIOTH MIATPUMKY HOBITHIX a0o0
cnenupiuHuX THTEPPECIB.

Xo4a BUMOTH JI0 HASBHOCTI KOHKPETHUX 1HTEpQEiCiB oPiIiiiHO HE 3aTBEPIKEHI,
HETJIACHO CKJIABCS 1HAYCTpialbHUI CTaHIAPT, IO Mepeadavyac MiHIMAILHO HEOOXIIHY
(GYHKIIOHATIBHICTB:

- CHCTEMHA IIIMHA 1 PO3'EM MPOIIECOPa;

- IIIMHA IIaM'sTi;
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- nopt AGP 8x a6o PCI Express 16x aiis BiicOKapTH;

- noptu mat po3mmuperHs PCI 1 PCI Express;

- nBa kaHayiu Parallel ATA nnsa HakonuuyBauis;

- nBa kaHayim Serial ATA 11 HaKOUYyBadiB;

- He MeHIle YoTuphoX NopTiB USB 1151 30BHINIHIX TPUCTPOIB;

- MepexeBuil koHTpoJiep muHu Ethernet;

- mmumHa LPC mns moptis FDD, COM, LPT i Ps/2;

- BOynmoBaHuii 3ByKoBHil KoHTpoJep crenudikamii AC"97 abo HD Audio.

Po3mmpena QyHKIIOHANBHICTD 3a3BHYail Ma€ Ha yBa3l HasBHICTh APYroi IIMHU
PCI Express 16x (mns ycTaHOBKM TMapHOi BifeokapTw), KoHTpojuiepa RAID (mms
CTBOPEHHSI MAacCHBIB JMCKOBHX Hakomu4yBauiB), koHTposuiepa mmuau [EEE1394 (ans
MIIKITIOYCHHS BiJIeOKaMep 1 MIBUIKICHUX 30BHINIHIX MTPUCTPOIB).

OcTaHHIM 94aCOM CTaJI0 «MOJHUM)» BCTAHOBITFOBATH Ha MAaTEPUHCHKI TUIATH BUIIIO]
I[IHOBOi KaTeropii KOHTpojepu Oe3npoBigHux iHTepdeiiciB Bluetooth 1 Wi-fi,
OaratokaHanbHi 3ByKoB1 KoHTposiepu High Definition Audio, amapaTHuii MepexeBuii
OpanaMayep 1 iHII1 crienu(iuHl KOMIOHEHTH.

5.2 OcHOBHI KOMIIOHEHTH.

J10 OCHOBHUX KOMIIOHEHTIB CUCTEMHO] IJIATH B1THOCATHCS:

e inrerpanbHi cxemu (IC, Mikpocxemu, 4Yinu, 4YINCETH), IO MPEICTABISAIOThH
co000 TIaCTUKOBI 200 KepamiuH1 OJIOKU

® MIKPOCXEMH MOCTIHHOTO 3anaM'aroBytoyoro npuctporo ROM (I13I1, Flash), B
aKy 3anucyetrbesi BIOS — mporpama, 1o kepye B3a€MOAIEI0 OKPEMHUX YaCTUH
KOMII'toTepa

e Mikpocxemu onepatuBHOi nmam'sti RAM (O3I1), nmpusHaveHi A TAMYacOBOTO
30epiraHHs Iporpam i JaHuX;

® MIKPOCXEMHU-KOHTPOJIEPH, 10 KEPYIOTh POOOTOI0 CUCTEMHOI IIWHHU, TOPTIB,
BiHUECTepa 1 IHIMX MPUCTPOiB 30epiranus iHpopmarii HDD, FD, CD-ROM.

® TpakTHYHO OyAb-sIKa CydacHa CHCTeMHa Ilata Mae aBa kKaHamu IDE-
KOHTpOJIepa, 1HTETPOBaHMX B diniceT — nepBuHHMM (Primary) 1 BTOpuHHUM
(Secondary), kokeH 3 SKHX TMPEJCTaBIIE CO00I0, IO CYTI, OKPEMHM
KOHTpOJIEp, 110 Ma€ BJIACHUI PO3'eM Ha IJIATI 1 OKpeMHUil nuieid 3 ABOMa
KIHIIEBUMH pO3'€eMaMH , JIO SIKOTO MOXKHA IIJKIIOYUTA OJauH abo JBa
HakonuuyBayda. [Ipudomy it 3a0e3nedeHHs] B3a€MHOT CyMICHOCTI MPUCTPOIB,
[0 MPAIIOOTh Ha OJHOMY HUICH(1, OAMH 3 HUX TOBUHEH IMpAIIOBaTH B
pexumi Master (Benyuwii), a iHIINA — B pexxumi Slave (mianopsakoBanuii), 1 i
peKMMH  BCTAaHOBIIIOIOTHCS TMEpeMHYKaMu Oe3MocepelHh0 Ha  CaMOMy
IIPUCTPOI

e po3'emMu A MAKIIOYEHHS IUiar (KapT) I1HIIMX [OPUCTPOiB  (CIOTH
posmupenns): ISA, PCI, AGP, To6To s po3mupenHs MmoxiauBoctei [TK

o xemr-II piBHs

® po3'eMu MapageabLHOTO + 2 MOCTITOBHUX MOPTIB

* MepeMUYKH 1 KOHHEKTOPH JUIsl KaOeiB CUCTEMHOTO OJIOKY.
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5.2.1. JlpyxkoBaHa mjara.

OcHOBY MAaTepUHCBbKOI TIUJIaTH CKJIajae JpyKOBaHa IUlaTa, Ha  SKId
PO3TAIIOBYIOTHCSI CUTHAJIBHI JIiHIT (CUTHAIBHI JOPIKKH), IO CIOJIYYarOTh MK CO00I0
BCl €JIEMEHTH MaTepUHCHKOI IJIaTH. SIKIIO CHUTHAJIbHI JOPDKKM PO3TAIIOBaHi IyXKe
OJIU3BKO OJUH /10 OJHOTO, TO CHUTHAJM MOXYTh CTBOPIOBATH MEPEHIKOAM OJMH IS
onHOro. YuM J0BIIE TOPIXKKA 1 BUIIE MIBUAKICTh Nepeaadl JaHUX MO Hid, TUM Oijiblie
BOHA CTBOPIOE TEPEMIKOJ MJIs CYCIIHIX MOPIKOK 1 THM OijbIlle BOHA BpAa3iHMBa JIJIs
TaKUX MEPEIKOI.

B pe3ynbrati, MOXYTh BUHHKATH 3001 B poOOTI HaBiTh HAAHAMIMHUX 1 JOPOTHUX
koMrioHeHTiB EOM. Tomy ocCHOBHE 3aBHaHHS MPU BUPOOHUIITBI IPYKOBAHOT IJIATH TaK
PO3MICTHTH CUTHAJbHI JOPIXKKHU, 100 MIHIMI3yBaTH [0 MEpeuIkoa Ha curHamu. s
IIHOTO JIPYKOBAHY IUTATy POOJIATH 6araTonrapoBoio, 0araTo pasiB 301IBIIYIOYH KOPUCHY
IJIOIY APYKOBAHOI IJIaTH 1 BIICTaHb MIXK JOPIKKAMH.

3a3Buuail CydacHI MaT€pUHCHKI IUIATH MAalOTh IIICTh IIApiB: TPU CUTHAIBHHUX
mapu, map 3a3eMJIeHHs 1 JB1 IUIACTUHU JKUBJICHHS (puUC.5.2).

[IpoTe KINBKICTH IIApiB KUBJIEHHS 1 CUTHAJIBHUX IIIApIB MOXKE BapilloBaTHCH,
3aJIEKHO B1J 0COOJIMBOCTEN MAaTEPUHCHKHX IIaT.

- 1 CurHanbHun wap Ne1
s | |12 CT/IHA 3a3eMJ1eHHS

- ) CurHanbHun wap Ne2
s | |[TACTHA XMBeHHA Ne1
s | |12 CTNHA 323eMJ1eHHA No2
C y CurHanbHun wap Ne3

Pucynox 5.2 - Pozmawysanns wapis Ha OpyKo8auiil niami.

5.2.2. CTpyKTypHa cXeMa CUCTEMHOI IJIaTH.

Ha npykoBaniii miati po3TalioByHOThCSI BC1 KOMIOHEHTH MATEPUHCHKOI TUIATH 1
po3'eMu s MIAKIOYEHHS MJIAT pO3MIMpPEHHs 1 nepudepiiHux npuctpoiB. Huxue Ha
pucyHky (5.2) BigoOpakeHa CTPYKTypHa CXeMma pO3TallyBaHHS KOMIIOHEHTIB Ha
JIPYKOBaHIi Mmari.

B 3anexxHOCTI BiJ TUIy Ipoliecopa Ta MaT€PUHCHKOI IJIATH KOHTPOJIEP IMaM sTi
MOke OyTh BOYJIOBaHMM B MIBHIYHUKA MICT abo Mpolecop, B JaHOMY MPUKIAIl
KOHTPOJIEp pO3TalIOBaHUN B IPOLIECOPI.

Inomi xoutponep mmuHM PCl-express BOYIOBYIOTH B TIpOIECOp TMOpSA 3
KOHTpOJIEpOM IaM’siTi. B JaHOMy npukiaai HeOOX1AHICTh Y MIBHIYHOMY MOCTI BiJNaaae
1 4ifceT BUKOHYIOTh Ha OCHOBI OJIHO1 IHTErpajibHOI CXEMH, SIK1 BIAMOBIJA€ 32 B3aEMO/IIIO
3 IJIaTaMU PO3MIMPEHHS Ta eprudepitHUMU TPUCTPOSMHU.

-49 -



¥wa rpad icHoro

S

[lmma e’z | Croms nan’

»
-
9

TEeEepaTop

ROHIDOJEDA

ITsea T "ari

[ihs= rpahiero

ROHTP O
4

Crrow rpaditmoro

EEpoER
A VLB, PCL AGP PCE= ;

Crnoma PCIPCI=

§
:
:
:

PCI
DMI
Hub link

IIFem 30 89y MK MOCTIMEH

Iihes PCIPCE

IlieneEEEE MicT Poz’exnr B3 mani

ATA
SATA
SCSI
FireWire
USB
Ayxio

YYVYY
—/
L
—_—

A A A Ar ﬂl A A

YYy
c——]

J
[c——]
—
| E— ) —

[ihen IPSSPI

. .

My: 5
BIOS !)'nrlxomé)o'lﬁ

LTP
PS2

Pucynok 5.2 — Cxema pozmauiy8anns KOMNOHeHMI8 HA OPYKOBAHIL NAAMI.

5.3 Bulip MmaTepMHCBHKOI IJIATH.

OCHOBHI XapaKTEpUCTUKHU CYyYaCHUX MAaTE€PUHCHKHUX IUIAT, HA SIKI CJJ 3BEpTaTU
yBary npu nokymiii abo MojepHi3allii KoMII'IoTepa:

KOMIIaHIsI-BUPOOHUK;
dbopm-daxrop
THII BCTAHOBJIEHOTO Ha IIJIATI YiICeTa;

THII 1 IIBUAKOIS MATPUMYBAHHX TIJIATOIO MPOIIECOPIB;

THII 1 IIBUAKOAIS MATPUMYBAaHHX TJIATOI0 MOJTYJIIB ONIEPaTUBHOT MaM'sITi;
MO>KJIUBICTh PO3IIUPEHHS;

MIBUIKICTE;
CHCTEMa OXOJIOKEHHS;
cTadlI3aris;
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- €JEKTPOKUBJICHHS;

- HasBHICTH BOYJOBaHOI Ipadiku;

- HasBHICTh BOYJOBAaHOT'O 3BYKY;

- MOXJIMBICTh PO3TOHY;

- KOMIUIEKTAIIIS;

- 30BHIIIHIN BUTIISAL;

- OEM a6o Retail ymakoBka. RETAIL - me mnarta, ymakoBaHa 3 METOIO
BUKJTFOYCHHS MEXaHIYHUX TIOMKO/HKEHh B CIHEIiaIbHO CKOHCTPYHOBaHY
KOpOoOKYy (KapTOHHI a00 TIHOIUIACTOBI «BCTaBKW» CKJIagHOI (dopmu,
NPOKJIAJAKH, KOPOOKH BcepennHi Kopooku 1 1.1.). OEM - ne mnatu, odimiitHo
OpuU3HAuYeHI HE JJs TMPOJaXy B pO3ApiOHUX TOPrOBUX MeEpexkax, a s
BUKOPUCTAHHS CKJIaJJaTbHUKAMH TOTOBHX KOMITFOTEPIB;

- KUIBKICTh PO3'€MIB JIJI1 MOJIYJIIB TIaM'SITi;

- 3pY4HICTh 301pKH;

- Tun HMCIJI B ocHOBHOMY BH3HA4a€ (PYHKI[IOHAJIbHI MOMJIMBOCTI ILUIATH.
Habip cucTemMHO1 JOTIKM CKIAJA€ThCs 3 IBOX MIKPOCXEM (I1l€ TOBOPSTH: Ma€
JIBOPIBHEBY apXITEKTYPY):

* North Bridge (ITiBHiuHHMI MicT) - 3IIHCHIOE B3aEMOJIIIO MpoLecopa, mam'sTi i
rpadiuHoi migcucteMu. MICTUTh Kelll, KOHTPOJIEpU OIEpPaTUBHOI Mam'siTi, 1HTEpdeic
Mk muHo npoiecopa 1 PCI, AGP. Bcee 1ie peanizoBano Ha ogHOMY KpucTaii. Yactora
poOOTH 11€I MIKPOCXEMHU JOPIBHIOE TAKTOBIM 4acTOTI MaTrepuHChbKOi miatu. CydacHi
North Bridge nparitoroTh Ha BUCOKHX TaKTOBHX YacTOTax 1 TOMY JOJAaTKOBO 0OJiaHaHi
MPUCTPOSMH OXOJIOKEHHSI.

* South Bridge (IliBneHHmii MicT) - OULIBII MOBUIBHA MIKpPOCXEMa, IHTETPYE B
cucteMy KopcTki nucku, mmHu PCI, USB, nmocniioBHUI 1 napajenbHUil OPTH 1 T.II..
[leit koMIOHEHT BiAMOBIAa€e 32 poOOTY MKHU [SA (B HasIBHOCTI € KOHTPOJIEP MPSIMOTO
JOCTYIy 1 KOHTpoJiep TepepuBaHb Ii€i mmuH), KoHTpoJepiB IDE i USB, a Takox
peanizye ¢yukmii mam'asti CMOS, roaua 1 T. a. Llg MmikpocxeMa MICTHTh BEIUKY
KUIBKICTh Oy(depHOT mam'siTi 71l MPUCKOPEHHS OOMIHY 3 MIBHUIKOAIIOYOI YaCTHUHOIO.
OpuH 1 TO e Tum Mikpocxemu South Bridge moske BUKOpUCTOBYBATHCS, K MPABUIIO,
B JIEKUJIBKOX Ha0Opax CUCTEMHOT JIOT1KH, TOOTO MOXKE MPAIIOBATH 3 JIEKIIbKOMA TUIAMHU

North Bridge.
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6. MIKPOITPOLHECOP

6.1 ®ynkIii Mikpomnporiecopa (MII).
6.2 Kimacudikariist MikpoIpoIiecopis.
6.3 ApxiTeKTypa MiKpOIpOIIeCOPIB:

6.3.1. Tunm apxiTexTyp;

6.3.2. CtpykTrypa Tunosoro MII.

6.4 TlapameTpu poLECOpiB:

6.4.1. llIBuakomist mpoIecopy;

6.4.2. Po3psiaHIiCTh mpoiiecopa:
[MluHaa nangmx;

[[Inna anpecw;
BaytpimHi perictpu.

6.4.3. Pexxumu nporuiecopa:
PeanbHuii pexum;
3axuIICHUIN PEKUM;
BiptyanbHuil peanbHu pexuM.

Knwuoei mepminu:

BHyTpimHs peecTpoBa nam'siTe IpoLecopa, MaKpoapXiTeKTypa MakpoIpolecopa,
MIKPOApXITEKTypa MIKPOIPOLIECOpa, MIKPOKOHTPOJIEP, MIKPOIPOLIECODP, MMEPEPUBAHHS,
pericTp, IMHA aIPECH, IIMHA JTaHUX.

"Mo3koM" TEepCOHANIBHOTO KOMIT'IOTEpa € MIKpPOIpPOIEcCop, ad0 IEHTPAIbHUMN
npouecop - CPU (Central Processing Unit). Mikpomnporiecop BUKOHy€e OOYUCHEHHS 1
00poOKy maHUX (3a BUHATKOM JEAKHX MaTeMaTUYHUX OIlepallii, 3A1HCHIOBaHUX B
KOMIT'FOTEpax, 110 MalOTh CIIBIPOLIECOD) 1, K MPABUIIO, € HAHAOPOKIOK MIKPOCXEMOIO
koMmm'iotepa. Y Bcix PC-cymicHHUX KOMM'IOTepax BUKOPUCTOBYIOTHCS TMPOIECOPH,
CyMiCH1 3 ciMeicTBOM MikpocxeM Intel, ane BumyckaroTbCst 1 TPOEKTYIOTHCS BOHH SIK
camoro Intel, Tak 1 kommanismu AMD, Cyrix, IDT 1 Rise Technologies.

Mikponpouecop — 1€ UEHTpaJIbHUIA OJIOK TIEPCOHATHLHOTO KOMIT'IOTEpA,
MpPU3HAYEHUW I YNpaBIiHHA POOOTOI BCIX 1HIIMX OJIOKIB 1 BHKOHAHHS
apu(pMETUYHUX 1 JOTIYHUX Omepariiil Haa iHPpopMaLi€ro.

6.1 ®@ynkuii Mikponpouecopa.

Mikponpoliecop BUKOHY€E TaKi OCHOBHI (DYHKIIIi:

. YUTaHHA 1 AeIn(PpyBaHHA KOMaH]I 3 OCHOBHOT am'sITL;

. YUTaHHS JaHUX 3 OCHOBHOI MaM'dATi 1 PEricTpiB ajanTepiB 30BHILIHIX
IIPUCTPOIB;

. npuiioM Ta 0OpoOKy 3amuTiB 1 KOMaH[ BiJl aJanTepiB HA O0OCIyrOBYBaHHS
30BHIIIHIX TPUCTPOIB;

. 00poOKy maHuX 1 iX 3amMC B OCHOBHY NaM'ATh 1 PETICTPU aJamnTepiB
30BHIIIHIX MTPUCTPOIB;

. BUPOOJIEHHS KEpPYIOUMX CHUTHANIB i1 BCIX IHIOIMX BY3MIB 1 OJIOKIB
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KOMIT'FOTEPY.

6.2 Kinacudgikauiss Mikponpouecopis.

Bci Mikponporiecopu NoAUIAIOTh Ha OKpEMI KJIacH BIAMOBIAHO J0 iX apXiTeKTYypH,
CTPYKTYypHu 1 (yHKIIOHaJbHOTO Tmpu3HadeHHs. Ha puc. 6.1 — Bu Oaunmte cxemy
kiacudikaii MII 3a GyHKITIOHATEHUM PU3HAYCHHSIM.

Mikponpoliecopy 3arajbHOrO MPU3HAYEHHS NPU3HAYEHI [JIsl BHUPILICHHS
IMPOKOTO KOJa 3aBJaHb 0OpOOKM pi3HOMaHiTHOI iH(popMalii. IX ocHOBHOI 06MacTIO
BUKOPHUCTAHHS € MEPCOHAJIbHI KOMITIOTEepH, po00Yi CTaHIIii, CepBEepH Ta 1HIII HUGPOBI
CUCTEMHU MACOBOTO 3aCTOCYBaHHSI.

CrenianizoBaHi MIKpONPOIECOPU OPIEHTOBAHI Ha BUPIMICHHS CHenu(iaHux
3aBAaHb YOPABMIHHSA PI3HUMH  00'ekTaMu. MICTITh  JOJATKOBI  MIKPOCXEMU
(iaTepdeiicu), mo 3a6e3medyrOTh CIeliaTi30BaHe BUKOPUCTAaHHSA. MarTh OCOOIMBY
KOHCTPYKITi10, MiIBUIICHY HATIHHICTb.

MiKpoKOHTpOJIepH € CIeniadi3oBaHUMU MIKpOIPOIECOpaMH, SIKi Opl€HTOBaHI
Ha peaiizallilo MNPUCTPOIB KEpyBaHHS, BOYJOBaHUX Yy pI3HOMAaHITHY amaparypy.
XapakTepHOI0 OCOOJIMBICTIO CTPYKTYPH MIKPOKOHTPOJIEPIB € PO3MILIEHHS HAa OAHOMY
KpUCTaJl 3 IEHTPAJbHUM IMPOILIECOPOM BHYTPIIIHBOI MaM'ATi 1 BEIUKOrOo HaboOpy
nepudepiiHuX MPUCTPOIB.

[udpori mporecopu curHaii (LIIIC) npencraBiastoTh Kiac CIemiaai30BaHUX
MIKpPOITPOIIECOPIB, OPIEHTOBAaHUX Ha MUGPOBY 0OPOOKY BXIJHUX aHAJOTOBUX CHUTHAIIB.
CrneundiyHol0 OCOONMBICTIO  aJIrOPUTMIB  OOpOOKM  aHAJOTOBUX CHUTHANB €
HEOOXIJTHICTh TOCIIJJOBHOTO BUKOHAHHS DSy KOMaHJ| MHOXEHHS-IIJICYMOBYBaHHS 3
HAKOIUYEHHSIM MPOMDKHOTO pe3yibTaTy B pEricTpi-akyMyssTopi. ToMy apXiTeKkTypa
HIIC opienTOBaHa Ha peajizaliio MIBHIKOTO BUKOHAHHS omnepariiil Takoro poay. HaGip
KOMaHJ [HMX MpOIEeCcCOpiB MICTUTh cremianbHl koManau MAC (Multiplication with
Accumlation), iK1 peani3yroTh I1i orieparti.

Mikpomnpouecopu
Mixkpomnpouecopu Crneniamizoeasi
3araJabHOrO MIKPOIIPOII€COPH
IpH3HA9EeHHA /\
MixpoxouTtponepu udpoeri
IIPOLIECOPH
8-pozpazui 32-poszpazgui CHTHAIE
16-pospazmi 3 dixcoraHOK0 3 dixcoBaHO0
KpaImKok KpaIKoxo
(16, 24 pospazmu) (32 pospazn)

Pucynok 6.1 — Knacugirxayis mikponpoyecopié no hyHKyioHaIbHOMY NPUSHAYEHHIO
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6.3 ApxiTeKkTypa MiKponpouecopis.

MikpoapxiTekTypa MiKpoIpolecopa — I arapaTHa opraHizaiis 1 JoridyHa
CTPYKTYypa MiKpOIIPOIIECOpa, PETICTPH, KEPYIOUl CXeMH, apu(OMETUKO-JIOTTYHI TPUCTPOT,
3amaM’ITOBYIOU1 MPHUCTPOI 1 MPUCTPOI, K1 3B'I3YIOTh iXH1 1HPOpMAIIiiiHI MaricTpai.

MaxkpoapxiTeKkTypa MiKpoIpoIecopa — Iie CHCTeMa KOMaH/I, TUITA 00pOOTFOBaHUX
JaHHUX, PeXKUMH apecalii 1 MPUHIMIKA POOOTH MIKpPOIIPOIIECOpa.

6.3.1. Tunm apxiTekryp.

[Ipu omuci apxiTekTypu Ta (PyHKIIOHYBaHHS Tpolecopa  3BHYANHO
BUKOPHCTOBYETHCS MOTO TOJAHHS Y BUTJSAIAI CYKYITHOCTI TPOTPAMHO - JTOCTYITHHX
pEricTpiB, IO YTBOPIOIOTH PEECTPOBY abO MporpamMHy MOJedb. Y IHX peEricrpax
MICTITBCA 0OpoOsoBaHi aaHi (omepaHau) 1 Kepyroda iHdopmaiis. BigmosigHo, B
PEECTPOBY MOJIETb BXOJUThH I'pyIa PEriCTPiB 3arajibHOrO MPU3HAYEHHS, CIIYKOOBIIIB
Juist  30epiraHHs OMEpaHjiiB, 1 Trpyna CcIOyKOOBUX PEriCTpiB, IO 3a0e3MeUyroTh
YIPaBIiHHS BUKOHAHHSAM TMPOTPaMU 1 PEKUMOM POOOTH Tpoliecopa, OpraHizailiro
3BEPHEHHS JI0 TaM'sAT1 (3aXUCT MaM'siTi, CECTMEHTHA 1 CTOPIHKOBA OpraHi3allis Ta iH.).

Perictpu 3aranbHOro mpusHaueHHsi yTBOPIOIOTh P31 — BHyTpimIHIO peecTpoBy
nam'satb mporiecopa. Cknag 1 KUIBKICTh CIY)KOOBHUX PETICTPIB BU3HAYAETHCS
apXITEKTYPOIO MIKpOIpoliecopa. 3a3BUUail B iX CKJIaJ BXOISTh:

. [Iporpamuuii miumnbHUK PC (a0o CS + IP B apXiTekTypi MIKpOIpOLECOPiB
Intel);

. Perictp crany SR (a6o EFLAGS);

. Perictpu ynpaBninus pexxumom podotu npouecopa CR (Control Register);

. Perictpu, 1110 peasnizytoTb CETMEHTHY 1 CTOPIHKOBY OpTraHi3aIlito rmam'sri;

. Perictpu, mio 3a0e3neuyyroTh HaNaro/KEHHS TMporpaM 1 TECTYBaHHS
nporecopa.

CoctaB mpucTpoiB 1 OJOKIB, IO BXOASTh B CTPYKTYpPY MIKpOIpoiecopa, 1
peani3yloThCs MEXaHI3MHU 1X B3a€MOJII1 BU3HAYAIOTHCSA (PYHKITIOHAIBHUM MPU3HAYEHHSIM
1 00J1aCTIO 3aCTOCYBAHHS MIKpPOTIpOIIecopa.

ApXITEKTypa Ta CTPYKTypa MIKpOIIpoIlecopa TICHO B3a€MOMNOB'si3aHi. Peanizaris
TUX YW IHIIMX apXiTeKTypHUX OCOOJMBOCTEH BUMAara€ BBEICHHS B CTPYKTYpy
MIKpOITpoliecOopa HEOOX1THUX anapaTHUX 3ac00iB (MPUCTPOIB 1 OJIOKIB) 1 3a0€3MEeUEHHS
BIMOBIIHUX ~ MEXaHI3MIB  iX  CHUIBHOTO  (YHKUIOHYBaHHSA. Y  Cy4YacHHX
MIKpOITpOIIecOpax peani3yroThCs HaCTYIIHI BapiaHTH apXITEKTYP.

Bci mikpomnponecopy MoXHa pO3IIITUTH Ha TPYIIN:

. Mikporpouecopu iy CISC 3 moBHUM HA0OPOM CUCTEMU KOMAH]T;

. Mikporporecopu tumy RISC 3 ycideHuM HaOOpOM CHCTEMH KOMaHT;

. Mikporporecopu Tuny VLIW 3 HaaBeTMKUM KOMaHTHUM CJIOBOM;

. Mikporpoiiecopu turmy MISC 3 MiHIMansHUM HaOOPOM CUCTEMHU KOMAaH] 1

BEJIbMU BHCOKOIO IIBUIKOJIIEIO Ta 1H.

CISC (Complex Instruction Set Computer) — apxiTeKkTypa peaji3oBaHa B
0aratb0X THUTAX MIKPOMPOIIECOPIB, M0 BUKOHYIOTH BEIMKUN Habip pi3HOGOPMATHHUX
KOMaH/]l 3 BUKOPUCTaHHSIM YMCIEHHUX CIOCOOIB ajpecanii. BoHM BUKOHYIOTH OuIbIIE
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200 xomaHjJ PI3HOrO CTYMEHS CKJIQJHOCTI, sIKI MalooTh po3Mmip Bix 1 go 15 GaiT 1
3abe3rneuyoTh Outbiie 10 pi3HMX crnocoOiB anpecarii. Take Beluke pi3HOMAHITTS
BUKOHYBAaHUX KOMaHJI 1 CIIOCOOIB ajpecarlii JI03BOJIIE TPOTPaMICTy peai3yBaTu
HaWOLIbIT €(QEKTHBHI QJITOPUTMHU BHUPIIICHHS pI3HUX 3aBlaHb. [Ipore mpu 1bOMY
CYTTE€BO YCKIAIHIOETHCA CTPYKTypa MIKpPOIpOIecopa, OCOOIMBO HOTo MPUCTPIii
yIpPaBJIiHHS, 1110 TPUBOIUTH /10 30LJIBIIEHHS PO3MIPIB 1 BAPTOCTI KPUCTAITY, 3MEHIIICHHIO
MPOMYKTUBHOCTI. Y TOW ke dyac Oararo KOMaHa 1 CHocoOiB — ajpecarrii
BUKOPUCTOBYIOTHCS JTOCUThH pinko. TakoX aHami3 KOJIIB MporpaMm, siKi T€HEPYIOThCS
KOMIJISITOPAaMH MOB BHIIIOTO PiBHSA, TOKAa3aB, 10 KOMIIIISITOPH 3 YCi€l CHCTEMU KOMaH]T
MII BUKOPHUCTOBYIOTH TIIbKA OOMEKEHUN Hablp mpocTux koMaui. lle komannu tumy
"pericTp-perictp", "perictp-nmam'saTs".

RISC (Reduced Instruction Set Computer) — apxiTeKTypa BiIpi3HAETHCS
BUKOPHCTAHHAM 0OMExeHoro Habopy koMaH[ ¢ikcoBanoro ¢opmary. CyudacHi RISC —
IpoIIeCOpH 3a3BUYal peanizyroTh 6Ju3pko 100 komaHn, 1o MaroTh pikcoBanuii popmar
JTOBXHHOIO 4 Oaiita. Takok 3HAYHO CKOPOUYETHCS YUCIO BUKOPUCTOBYBAHUX CIIOCOOIB
aapecaii. 3azsuuaii B RISC - mporiecopax Bci KoMaH/u 0OOpOOKH JaHUX BUKOHYIOTHCS
TUTBKH 3 peecTpoBoi abo Oe3mocepenHboro aapecaiiiero. JlJisi 3MEHIIEHHS! KUTbKOCTI
3BepTaHb A0 nam'sati RISC-niporiecopu MaroTh 301IbIIEHHI 00'€éM BHYTPIIIHIX PETICTPiB
- Big 32 nmo aAekuibkox coreHb, Toal sk B CISC-mpolecopax KiUIbKICTh PETICTPiB
3arajJpHOTO MPU3HAYCHHS MIEPEBAKHO CTAHOBUTH 8-16.

VLIW (Very Large Instruction Word) — apxitekTypa 3'SBWIAacsS BiJHOCHO
HenaBHO - B 1990 -x pokax. [i ocobmuBicTIO € BUKOPUCTAHHA AY>K€ JOBIMX KOMaH (10
128 61T 1 OlIbIIE), OKpEMI MOJS SIKHX MICTATh KOAM, 110 3a0€3MeYyI0Th BUKOHAHHS
pi3HUX omepaniid. TakuM YMHOM, OJHA KOMAaHJa BUKJIMKAE BUKOHAHHS BIJIpa3y
JIEKUIbKOX OIepaliii MmapajelbHO B PI3HUX ONEpalliHUX MPUCTPOSX, IO BXOASTH B
CTPYKTYPY MIKpOTMpoILiecopa.

Kpim Habopy BUKOHYBaHMX KOMaHA 1 CHOCOOIB ajpecailii Ba)KJIUBOIO
apXITEeKTYPHOIO OCOOJMBICTIO MIKPOIPOIIECOPIB € BapiaHT peamizailii mam'siti, KU
BHKOPHCTOBYETBCS, 1 OpraHizamis BUOIPKM KOMaHJ 1 JaHUX. 3a IIUMH O3HaKaMu
PO3PI3HAIOTECS TIpotiecopu 3 [IpuHCTOHCKOIO 1 ["apBapAChKOI0 apXiTEKTYpOIO.

Ilpuncmoncoka apximekmypa, sika 4aCTO HA3UBAETHCSA apXiTeKTyporo DoH -
Helimana, XxapakTepu3yeThCsi BUKOPHUCTAHHSM 3arajibHOi OMEpPAaTMBHOI Mam'siTi st
30epiranHs Mporpam, JaHUX, a TAKOX JJIS OpraHi3aiii creka. [y 3BepHEHHs A0 1€l
nam'siTi BUKOPUCTOBYETHCS 3arajibHa CUCTEMHA IIMHA, TI0 SIK1H B MPOIECOpP HATXOATh 1
KOMaHu, 1 gani. g apxiTexktypa mae psa BaxiuMBuX mnepeBar. HasBHICTh 3arajibHOi
nam'siTi I03BOJISIE ONEPATUBHO MEPEPO3NOAUIITH ii 00cAr st 30epiraHHs OKpeMHX
MacHBIB KOMaHJ, JaHUX 1 peaii3allii cTeka B 3aJeKHOCTI Bl PO3B'sI3yBaHUX 3aBIaHb.
BukopucranHs chouibHOI MIMHU IS Tiepefadl KOMaHJ 1 JaHWUX 3HAYHO CIPOIIYE
BIIIAAKY, TECTYBAaHHS 1 MOTOYHUA KOHTPOJIb (DYHKI[IOHYBAHHS CUCTEMHU, 30UIbIIy€E il
HafaiHicTh. ToMy [IpiHCTOHCBKA apXiTEeKTypa MPOTITOM JOBIOr0 Yacy JOMiHyBajia B
00YMCITIOBAJIbHIN TEXHILI.

OCHOBHMI HENOJIK - HEOOXITHICTh IOCTIJOBHOI BHOIPKM KOMaHH 1 JaHUX II0
CHUIbHIA cucTeMHiM mmHi. [Ipy 1poMy IIKMHA cTae BY3bKUM MiICIEM, SKE OOMEXKYe
MPOIYKTUBHICTh cucTeMH. [loCTiiiHO 3pocTarodli BUMOTH /O MPOAYKTHBHOCTI
MIKPOITPOIIECOPHUX CHUCTEM BUKJIMKAIU B OCTaHHI POKHU OUIBII IIMPOKE 3aCTOCYBAHHS
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["apBapAChKOi apXiTEKTYpH MPH CTBOPEHHI 0araTboX THIIIB CY4aCHUX MIKPOIPOIIECOPIB.

l'apsapocvka apximexkmypa XapakTepU3yeTbCs (I3UYHUM TOALIOM TaM'sITi
KoMaH (mporpaMm) i mamM'siti 1aHuX. Y il OpUTiHAJIBHOMY BapiaHTi BUKOPHUCTOBYBABCS
TaKOXX OKpeMHH CcTek g 30epiraHHs BMICTY MPOTPAMHOIO JIYMUJIbHUKA, SKUN
3a0e3meuyBaB MOXKIJIMBOCTI BUKOHAHHS BKJIaAeHUX mianporpaM. KoskHa mam'sith
3'€IHYETbCS 3 MPOLECOPOM OKpPEMOi IIMHOI0, IO JI03BOJISIE OJHOYACHO 3
YUTAHHSAM/3aIICOM JaHUX TP BHUKOHAHHI IMOTOYHOI KOMAaHIU POOUTH BHUOIPKY 1
JIEKOyBaHHS HACTYITHOI KOMaHIU. 3aBISKU TaKOMY IMOLTY TIOTOKIB KOMaHJ 1 TaHUX 1
MOETHAHHIO Omepaniil iX BUOIPKU peai3yeThcsl OUIBII BUCOKA MPOIYKTHUBHICTB, HIXK
npu BUKOpUCTaHHI [I[pUHCTOHCKOI apXiTEeKTypH.

Henoniku T'apBapacbkoi apXiTEeKTypu TMOB'S3aHHI 3 HEOOXITHICTIO MPOBEICHHS
OLTBIIIOTO YKCTIa MIUH, a TAKOXK 3 (PiKCOBAaHUM 00'€MOM IaM’sATi, BUALICHOT 1T KOMaH]T
1 TaHUX, TIPU3HAYEHHS SKOI HE MOKE OMepaTUBHO Nepepo3noauaTuca. Tomy noTpioHO
BUKOPHCTOBYBaTH IMaM'siThb OUIBIIOr0 00'eMy, KOE(IIIEHT BUKOPUCTAHHS SIKOi MpHU
BUPIIIECHH] PI3HOMAHITHUX 3a7a4 BUSBISIETbCS HIDKYMM, HIK B CHUCTEMax 3
[IpiHCTOHCBKOIO apXiTekTyporo. IIpoTe pO3BUTOK MIKPOEIEKTPOHIKH J03BOJUB B
3HAYHIA MIp1 MOJ0JIaTH BKa3aHl HENONIKU, ToMy ['apBapjicbka apXiTeKTypa IIHPOKO
3aCTOCOBYEThCSI Yy  BHYTPINIHIA  CTPYKTYpl CyYacCHMX  MIKPOIIPOIIECOPIB,  J€
BUKOPUCTOBYETHCS OKpeMa Kell-naM'aTh Jjis 30epirands komauj 1 Janux. Pazom 3 nium,
y 30BHIIIHIA CTPYKTypl OUIBIIOCTI MIKPOIPOLECOPHUX CHCTEM PEa3YyIOThCS
npuHIUNU [ IpiHCTOHCHKOT apXITEKTYpH.

[apBapacbka  apxiTekTypa  OTpUMaja  TakOXX  IIMPOKE  3aCTOCYBaHHS B
MIKpPOKOHTpOJIepax Ta HU(PPOBUX CUTHATBHUX MPOLECOPAX.

6.3.2. Ctpykrypa Tunosoro MII.

Jlo ckmamy MikpompoIiecopa BXOASITh TaKl TPUCTPOI.

1. ApudMeTUKo-OTIYHUN TPUCTPIA TPU3HAYEHUW JJII BHKOHAHHS BCIX
apu(pMETUYHUX 1 JJOTTYHUX OTepalliii HaJ YMCIOBOIO 1 CUMBOJIBHOI 1H(POpMAITI€IO.

2. [Tpuctpiii ynpaBiaiHHS KOOPAUHYE B3aEMO/III0 PI3HUX YACTHH KOMIT'IOTEpA.
Bukonye HacTymH1 OCHOBHI (DYHKITI:

. dopmye Ta mojae B yci OJIOKM MalldHU B MOTPIOHI MOMEHTH Yacy MeBHI
CUTHAJIU yNPaBIiHHA (KEpYIOUl IMITYJIbCH ), 0OYMOBJIEHI CICIIU(IKOI0 BUKOHAHHS Pi3HUX
omeparlii;

. dopMye ampecm KOMIpOK TMaM'aTi, BHUKOPHUCTOBYBAaHUX BHUKOHYBaHOI
orieparli€ro, 1 mepeac i apecy y BiAMOBIIHI OJIOKH KOMIT'IOTEPa;

. OTPUMYE BIJl T€HEpaTopa TAaKTOBHX IMMYJbCIB 3BOPOTHY IOCIHIIOBHICTb
IMITYJIBCIB.

3. MikpornpoliecopHa nam'sTb NMpU3HAUY€HA Il KOPOTKOYACHOTO 30epiraHHs,

3amucy Ta BUaadl iHGOpMAIIii, sika BAKOPUCTOBYETHCS B OOUUCICHHSIX 0€3M0CepeTHRO B
HaWOMIKYl TakTH poOOTH MamuHU. MIKporpoiecopHa maMm'sitb OyayeThCs Ha
pericTpax i BUKOPUCTOBYETHCS )i 3a0€3MEUCHHS] BUCOKOI IBUAKO 111 KOMIT'IOTEpa, TaK
SK OCHOBHA TaM'siTh HE 3aBXKIH 3a0e3Medye MBHUAKICTh 3aMUCY, MONTYKY ¥ 34UTYBaHHS
iH(pOopMartii, HeoOXiAHY /T €pEeKTUBHOI pOOOTH MIBUAKOAIFOYOTO MIKPOIIPOIIECOPA.

4, [aTepdeiicHa cuctema Mikporporecopa mpu3HaueHa Jyisl 3B'S13Ky 3 1HIIIUMHA

-56 -



NpUCTPOSIMU KOMIT'IOTepa. Bkitovae B cede:

. BHYTpIIIHIN 1HTepdeiic MiKpoIpoliecopa;

. OydepHi 3anam'aTOBYsIU1 PETICTPH;

. CXEMHU yMIpaBJIiHHS MOPTaMH BBOAY/BHMBOIY 1 cucTeMHowo mmmHOM0. (ITopt
BBOAY/BHBOJy — II¢ amaparypa CIOJIY4YeHHs, W10 JO3BOJSE MITKIIOYUTH 0

MIKpOIIpoIiecopa, 1HIITUN TPUCTPI.)

Bia nepudepiiHmx

Y Vv 9

NPUCTPOIB
= MopTtn
= Bxoau l
: .
D — Mikponpougcop -
< LLIvHa gaHux
- ™ Nam'atb
LLInHa KepyBaHHA — ] —

»| nporpam

' | Mam'atb

LLInHa agpecHa 3 NaHUX =

> Buxoau
> MopTn

11 .

Pucynox 6.2 — Apximexmypa munogo2o Mikponpoyecopy

Jo w™ikpompoiiecopa 1 CHUCTEMHOI IIMHM TMOPSAJ 3 TUIOBUMM 30BHIIIHIMHU
MPUCTPOSIMU  MOXYTh OYTH TIAKIIOYEHI 1 JOJATKOBI IUIaTH 3 1HTErpajlbHUMHU
MIKPOCXEMaMH, [0 PO3MIMUPIOIOTh 1 MOMINIIYIOTh (DYHKIIOHAIBbHI MOKIMBOCTI
Mikporpoiiecopa. Jlo HUX BIIHOCATBHCS MaTeMaTHYHHUM CIIBIPOILIECOP, KOHTPOJIEP
MPSIMOTO JIOCTYITY JIO MaM'siTi, CIIBIPOIIECOP BBOY/BUBOAY, KOHTPOJIEp MEpEepUBaHb Ta
1H.

MaremaTuyHUil CiBOPOLECOP BUKOPUCTOBYETHCS ISl PUCKOPEHHS BUKOHAHHS
omepaiiii Haa JBIMKOBUMHM YHCIaMH 3 IUIaBalOYOI0 KOMOK, HaJ KOJOBAHUMHU
JECSTKOBUMH YUCIIAMHU, JJ11 OOYUCIIEHHSI TPUTOHOMETpUYHUX (PyHKI1H. MaTemMaTHuHu
CHIBIIPOIIECOP MAa€ CBOK CHCTEMY KOMaHJ 1 Mpauioe NapajeJbHO 3 OCHOBHHUM
MIKpPOITPOLIECOPOM, ajie IMiJl YNPaBJIIHHAM OCTaHHBOTO. B pe3ynbpTaTi BiaOyBaeThCs
MPUCKOPEHHS BUKOHAHHS oONepaliid B JeCITKH pasziB. Mogeni Mikporpolecopa,
noynHatoun 3 MII 80486 DX, Bk/IOYalOTh MaTE€MaTUYHUU CIIBIPOIIECOP B CBOIO
CTPYKTYpY.

KoHuTposep npsMoro JocTyiy 10 nam'sTi 3BUIbHSE MIKpOIPOLIECOpP BiJ MPSMOIo
YIOPABIIHHSA HAKOMUYyBa4aMH HAa MarHiTHUX JAUCKaX, 10 ICTOTHO MiABUIILYE €(PEKTUBHY
IIIBHJIKOJTII0 KOMIT'FOTEpA.

CmiBnporiecop  BBOAY/BHBOJIY 3a  paxyHOK mapajienbHoi  pobotu 3
MIKpOMPOIIECOPOM 3HAYHO MPHUCKOPIOE BUKOHAHHS NPOLEAYp BBOAY/BUBOIY TpHU
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00CIIyrOByBaHH1 JEKUIBKOX 30BHIIIHIX MPUCTPOiB, 3BUIBHAE MIKPOIPOIECOP BiJl
00poOKHM TpolIeayp BBOAY/BUBOJY, B TOMY UHCIII peali3y€ PEKUM MPSIMOTO JOCTYITY J10
nam'sti.

IlepepuBaHHA — 1Ic THMYACOBUI 3yITMHKA BUKOHAHHS OHIET IPOTpaMU 3 METOIO
OTEpaTHBHOTO BWKOHAHHS 1HINOI, B JaHUHA MOMEHT Oiibin BaxiuBoi. KoHTpomep
nepepruBaHb 00CIYrOBy€e TPOIEAYPH TEepepUBaHHS, MpUKiMae 3alUT Ha MEepPepUBaHHS
BiJl 30BHIIIHIX MPHUCTPOIB, BU3HAYAE PIBEHb MPIOPUTETY LBOTO 3aMUTY 1 BUAA€E CUTHAT
nepepuBaHHs B MIKPOIIPOIIECOP.

6.4 IlapameTpu npouecopis.

Po6oTta npornecopa mossirae 1 B MOCiIOBHOMY BUKOHAaHHI KOMaH/ 3 OTEPaTHUBHOI
nam'siTi, 1 B MIBUAKOCTI BUKOHAHHS KOMaH[. UMM MIBUIIE TPOLIECOP BUKOHYE KOMaH/H,
TAM BHIIA TPOIYKTUBHICTh KOMIT'IOTepa B Iiijomy. llIBuakicTe poboTH mporiecopa
3JIEKUTH BIJl JEKUTBKOX apaMETPIB.

6.4.1. llIBuakoxis npouecopa.

[IBuakomist mporiecopa — JOCUTh NPOCTUN TapameTp. BoHa BUMIPIOETBCA B
merarepuax (MI); 1 Ml gopiBHIOE MIUIBHOHY TakKTiB B CEKyHIy. UYuM BHIIE
IIBUJKOMISL, TUM Kpaile (TUM IIBUIIIE Ipoiiecop). TakroBa 4YacToTa BU3HAYAE
MaKCUMaJbHUI Yac BUKOHAHHS TIEpeMHUKaHHS MK eemeHTamMmu EOM.

PeanpHa yactota poOOTH sijipa mpoiiecopa Moxke ctaHoBuTH 1,5 — 4 ['Tu. TakroBa
4acTOTa BU3HAYAETHCSI MHOKEHHSIM YacTOTH 30BHINIHBOT IIMHUA TIpoliecopa Ha
KO€(DII[IEHT MHOKEHHSI. 30BHIIIHS I[IMHA BUKOPHCTOBYETHCSA [JIsi OOMIHY JaHUMH 3
IHIIMMHU TPUCTPOsIMU 1 Moke MaTu no3HadeHHs FSB —Front Side Bus— (manpukmnan:
s iponiecopa Intel Core 2DUO E6600 wactota FSB - 266,6 MI'i, MHOXKHUK - 9, B
pe3yabTaTi TaKTOBa yactoTa Oyne piHa 2400 MI'TI).

6.4.2. Po3psignicTh mpouecopa.

Po3psanHicTh mpoliecopa BU3HAYAE MAKCUMAJIbHY KIJTBKICTh JBIMKOBUX PO3PSIIIB,
AKI MOXYTh OyTH 0OpOoOJeHI OJHOYACHO. Y TPOIECOp BXOAWTh TPU BAKIMBUX
MPUCTPOi, OCHOBHOIO XapaKTEPUCTUKOIO IKUX € PO3PSAHICTh:

. IITMHA BBOJY 1 BUBOAY JaHUX;
. BHYTPIIIIHI PETICTPH;
. IIMHA aJPECH TTaM'saTi.

[MIuna nanux.

Komnm roBopsiTh Ipo MIMHY TpoIiecopa, HalWvyacTillle MaloTh Ha yBa3i MIUHY JaHUX,
MpEACTaBICHY K HaOip 3'eqHaHb (a00 BUBOMAIB) AJiA mepenadi abo MpuUioOMy JaHHX.
UuM Oulbllle CUTHAJIB OJHOYACHO HAIXOJWTh HA IIWHY, TUM OUIbIIE JaHUX
NepeaaeThes Mo Hil 3a MeBHUI 1HTepBaJl Yacy 1 TUM LIBU/IIIE BOHA MPAIIOE.

Jlani B KOMI'IOTEpi MEpPeAaroThCs Y BUIIANI HUGP Yepe3 OAHAKOBI MPOMINKKH
yacy. J{ns mepenadi oqMHUYHOTO 0iTa JaHWX B MEBHUI YaCOBHUM IHTEPBAJ TOCUIAETHCS
CUTHAJI HAIPYTHU BUCOKOTO piBHS (01u3bK0 5 B), a 17151 mepeaadi HyIb0BOTo OiTa JaHUX

— CUTHAJI HaIllpyTH HU3bKOTO piBHSA (6113bK0 0 B).
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HIuna agpecu.

[[lvna aapecu siBisge coOO HaOIp MPOBITHUKIB, MO SKUM IEpPEIaEThCs ajpeca
KOMIpKH TIaM'siTi, B SIKy a00 3 sAKOI IepecuiIaroThcs AaHl. SIK 1 B IIMHI JaHUX, IO
KO)KHOMY TIPOBITHUKY TMEpPENacThCsl OAWMH OIT ajapecH, BIANOBIAHUN OaHIN 1udpi B
aapeci. 30UTbIIEHHS! KUJIBKOCTI MPOBIIHUKIB (PO3pAMIB), SIKI BUKOPUCTOBYIOTHCS IS
dbopMyBaHHS aapecH, JO3BOJISE€ 30UIBIIUTH KUIBKICTh aIpPECOBAHUX OCEPEIKIB.
Po3psimHicTh MMHM afpecu BU3HAYA€ MAKCUMAJIbHUNW OOCAT Tam'siTi, IO aJApeCcyeThCs
MPOLIECOPOM.

uHau gaHuX 1 agpecu HE3alIeXkHIl, 1 PO3POOHUKH MIKPOCXEM BHUOHMPAIOTH iX
PO3PSAHICTE HA CBIM PO3CYy, ajie, YMM OUIbIIE PO3PSAIB B MIKWHI JAHUX, TUM OUIBIIE iX 1
B IIMHI ajpecu. Po3pAmHICTP IMX MIMH € TMOKa3HWKOM MOKJIMBOCTEH MpoIiecopa:
KUIBKICTh PO3pAMIB B IIMHI JaHUX BHU3HAYa€ 3[JATHICTH Mpolecopa OOMIHIOBATHUCA
iHpopMalli€ro, a pPO3PSAHICT, IIUHM aApecu — o00'eM mam'sTi, 3 SKUM BIH MOXeE
NIPaIOBaTH.

BuyTpimHi pericrpu.

KinpkicTh OITIB JaHHMX, SKI MOXKE OOpOOWMTH MpOIECOp 3a OJUH IPUKOM,
XapaKTEpU3y€eThCS PO3PSAIHICTIO BHYTPIMIHIX pericTpiB.Perictp — 1e, 1o cyTi, e1eMeHT
nam'siTi BCepeIMHI MpoIecopa; HaAPUKIIaJ, MPoLecop MOXKE CKJIaJaTH YKClia, 3amucaH1
B JIBOX DPI3HUX pEricTpax, a pe3yjpTaT 30epiraTu B TpeTboMy perictpi. Po3psaHicTh
perictpa BU3HAuYa€ KUIBKICTh PO3PsIiB O0OpOOIIOBAaHUX MPOIECOPOM JaHUX, a TaKOX
XapaKTePUCTUKHU MTPOTPAMHOTO 3a0€3MeUEHHS 1 KOMaH/I, IKI BUKOHYIOTHCS YITTOM.

6.4.3. Pe:xxumu npouecopa.

PexxumMu mporecopa mpu3HAYCHI JUISI  BHKOHAHHS TMpOTpaM Yy  pI3HHUX
CEepeIOBHUINAX; B PI3HUX PEKUMax MOMJIMBOCTI Yilla HEOJHAKOBI, TOMY III0 KOMaHJIU
BUKOHYIOTHCSI TIO-pi3HOMY. B 3a7€XHOCTI BiJl peXUMY MIpPOIECOpa 3MIHIOETHCS CXeMma
YOPABJIIHHS TaM'ITTIO CUCTEMH 1 3aBJJaHHSIMU.

[Ipotiecopy MOXYTh TPAIIOBATH B TPHOX PEXHMAaX: PeaIbHOMY, 3aXHIICHOMY 1
BIPTyaJIbHOMY PE€AIbHOMY PEKUMI (peaIbHOMY BCEPEIHMHI 3aXHIIEHOTO).

PeanbHuil pe:kum.

VY nepmwomy IBM PC BukopucroByBascs npouecop 8088, sikuii MIr BUKOHYBaTH
16-po3psHi KOMaHAM, 3aCTOCOBYIOUYH 16-po3psiAHi BHYTPIIIHI PETICTPH, 1 aapecyBaTh
TUlbku 1 MOaitT mam'siti, BukopuctoByroun 20 po3psiaiB ajis aapecu. Bee mporpamue
3a0e3neuenHss PC crnouaTky Oyno mpu3HAYeHO IS LOTO MPOLECOpa; BOHO OyJo
pO3p00JIECHO Ha OCHOB1 16-pO3psiAHOI CHCTEeMH KOMaHJ 1 Mojeni mam'sti o6'emom 1
Moaiit. Hanpuxknazn, DOS, Bce mporpamue 3a6e3nedenns DOS, Windows Big 1.x 10 3.x
1 Bcl gomatku juist Windows Bix 1.x g0 3.x HammcaHi B po3paxyHKy Ha 16-po3psiaHi
komauau. Ui 16-po3psaHi omeparliiiHi cucTeMd 1 AOJATKHM OyinM po3poOiieHl i
BUKOHAHHS Ha MEPBUHHOMY IPOLIECOPI.

Bei  mporpaMu, 1m0 BHKOHYIOTBCS B pealbHOMY  PEXHMI, TMOBHHHI
BUKOPUCTOBYBAaTH  TiUIbKH  16-po3psani  komaHaw, 20-po3psiaHi — aapecu 1
MIATPUMYBATHUCS apXITEKTYPOIO TaM'sTi, PO3Pax0BaHOIO HA EMHICTH 10 1 MoOaiir.
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s mporpamHoro 3abe3rleueHHs] [bOTO THUIY 3a3BU4Yail BUKOPHCTOBYETHCS
OJTHO3aaYHUHN PEXHUM, TOOTO OJHOYACHO MOKE BUKOHYBATHCS TUTLKH OJIHA MPOTpama.
Hewmae Hisikoro BOYJ0BaHOTO 3aXHUCTY JIJIsl 3aI100IraHHS Mepe3anucy eJIeMEHTIB Mmam'sTi
OJIHI€T TporpaMu ad0 HaBiTh OMEpPAIlifHOT CUCTEMHU 1HIIIOIO MPOTPAMOI0; 11€ 03HAYAE, 1110
Ipyu BUKOHAHHI JEKUIPKOX MporpaM IIJIKOM MOXYThb OyTH 3ilCOBaHi J1aHi abo Koj
OJIHIET 3 HUX, a I1e MOXKe IIPUBECTH BCIO CUCTEMY JI0 Kpaxy (200 3yIUHKH).

3axMIEeHU peKuM.

[Mepuum 32-pospsaHum mporecopoM, npusHauenuM it PC, 6yB 386. Lleit uin
MIT BHUKOHYBaTH aOCOJIOTHO HOBY 32-po3psanHy cuctemy komanni. Ll[o6 moBHicTIO
BUKOPHUCTOBYBaTH TmepeBary 32-po3psaHOi CHCTeMHU KOMaHJ, Oyiau HeoOximHi 32-
po3psaHa omepariiiina cuctema 1 32-po3psnHi moaatku. el HOBUI pekuM Ha3WBaBCS
3aXUIICHUM, TOMY IO MPAIIOIOTh Y HhOMY MPOTpaMu 3aXHILEH] BiJ Mepe3anucy CBOiX
obacte maM'saTi IHIIUMH TIporpaMamMu. Takui 3aXuCT POOUTH CHUCTEMY OUIbII
HAJ1HOIO, OCKUIBKM >KOJHA Iporpama 3 MOMHJIKAMU BXE HE 3MOXE TaK JIErKo
MOIIKOJUTU 1HIII TporpamMu abo omepaiiitHy cucreMy. Kpim Toro, mporpamy,
"morepniny Kpax", MOKHA JOCUTh IPOCTO 3aBEPUIMTH O€3 30UTKY sl BCIET CUCTEMU.

3axuIIeHU pekuM Mae Oarato nepenar:

. VY 3axuiieHomMy pexuMi JOCTYITHA BCSI CUCTEMHA MaM'aTh ( He iICHye Mexi |
Mo6aiir).

. VY 3axuieHoMy peXumi onepalliifHa CHCTeMa MOXKE OpraHi3yBaTu
OJIHOYACHE BUKOHAHHS JEKUJIBKOX 3aB/IaHb ( 0araTto3aiavHicTh ) .

. VY 3axunieHoMy peXuMi NIATPUMYETHCS BIpTyallbHA MaM'siTh - OlepaniiHa

CUCTEMa NpPH HEOOXITHOCTI MOKE BUKOPUCTOBYBATH JKOPCTKMM MJUCK B SKOCTI
PO3UIMPEHHS ONIEPATUBHOT aM'ATI.

. VY 3axuineHoMy pexuMi 3I1MCHIOEThCS IMBUIAKUN ( 32/64-po3psaHux )
JOCTYIl 10 Mam'siTi 1 MATPUMYEThCS poboTa 32 -X pO3pAIHUX Orepalliii BBEICHHS-
BHBEJICHHS.

BipryaabHuii peajbHUIl peKUM.

st 3BOpoTHOT cyMicHOCTI 32-po3psnna cuctema Windows 9X BHUKOpPHUCTOBYE
TPETIN PEeKUM B MPOIIECOPl — BIPTyaIbHHUN peabHUul pekuM. BipTyanbHuil peaabHui,
M0 CYTI, € P&KUMOM BUKOHAHHS 16-po3psaHOi cepenoBulIa (peaJbHUN PEXHUM), SKE
peanizoBaHO BCepenrHi 32-pOo3psAIHOTO 3aXUIIEHOTO PeXuMy (TOOTO BIpTyaslbHO, a HE
peanbHO). Bukonyroun komanau y BikHI miakasku DOS ycepenuni Windows, Bu
CTBOPIOETE BIPTYyaJbHUM CEAHC PEaTbHOTO pexuMy. OCKITBKM 3aXUIIECHUN PEXKUM €
cripaBJii O0araro3ajayHuM, (aKTUYHO MOKHA BUKOHYBATU JIEKIJIbKa CEaHCIB PEabHOTO
peXUMy, MPUYOMY B KOXKHOMY CEaHCI BJacHE MporpamMHe 3a0e3MeYeHHs MpaLoe Ha
BIpTyaJIbHOMY KOMIT'toTepi. | BCI 11 10JAaTKU MOKYTh BUKOHYBATHCSI OJTHOYACHO, HABITh
i 9ac poOOTH 1HIMMX 32-pO3PSAHUX MIPOTpaMm.

BiptyanpHe peanbHe BIKHO TOBHICTIO 1MITye cepenoBuie mporecopa 8088, i,
SKIIO HE BPAXOBYBATH MIBUAKO/IIO0, IPpOTpaMHe 3a0e3eueHHs Oy1e BUKOHYBATHUCS TaK,
K BOHO BUKOHYBasiocs iepium PC B peanbHOMy pekumi. KoxHa BipTyanbHa ManimHa
orpuMye BiacHuM 1 MOalT aapecHOro MPOCTOPY 1 BIACHUN EK3EMIUISP pealbHUX
anmapaTHUX MIANpOrpaM YIpaBIiHHS amnapaTyporo (0a30By CHCTEMY BBOJY-BHUBOMY),
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IPUYOMY TIPU ITLOMY €MYITIOIOTHCS BC1 PETICTPH 1 MOXKIIMBOCTI peaTbHOTO PEKUMY.

BipTyaneHuii peanbHUil peKUM BHKOPHUCTOBYETHCS TPU BHUKOHAHHI MPOTpaMm y
BikHI DOS, a Takox npu BUKOHaHHI 16-po3psaHux nporpam, Hanucanux s DOS a6o
Windows. IIpu 3anmycky mnporpamu DOS omnepamiitna cucrema Windows cTBOproe
BipTyanbHy MamuHy DOS, Ha ki nel 70JJaTOK MOKE€ BUKOHYBATHCS.

BaxnmBo Big3HaunMTH, 10 Bci nporecopu Intel (a takox Intel-cymicai AMD 1
Cyrix) npu BKJIIOUEHH] KUBJICHHS MMOYMHAIOTH MPAIIOBATH B peajdbHOMY pexumi. [lpu
3aBaHTaKEHH1 32-po3psaHa omnepalliifHa cucTeMa aBTOMaTHYHO TIEPEMHUKAE MPOIECOp B
32-po3psAHMIA PEKUM 1 YIIPABIISIE HUM B I[bOMY PEXKHUMI.

7. MAM’SATDH

7.1 Knmacudikaris mam’siTi:
7.1.1. Knacudikariis 32 BAMOTOIO HassBHOCT] *KHUBJICHHS;
7.1.2. Knacudikaiiist 3a THTIOM 3amaM'aTOBYIOUUX KOMIPOK;
7.1.3. Knacudikariist 3a TUIIOM JTOCTYITY.
7.2 ®opMm-haKkTop MOJIYIIB!
7.2.1. DIP;
7.2.2. SIMM,;
7.2.3. DIMM,;
7.2.4. RIMM.
7.3 OnepaTuBHA TIaM'SATb.
7.3.1. Mikpocxemu 1 MOyl
7.3.2. Moaynb naMm'sTi;
7.3.3. IlIBuaKkoma1s.
7.3.4. SRAM - cratuuyHa onepaTuBHA MMaM'sITh:
7.3.4.1. Tpurepu SRAM,;
7.3.4.2. Matpuiii SRAM,;
7.3.4.4. Tunu cTaTUYIHOI MaM'sTi.
7.3.5. DRAM - nunamiyHa omiepaTUBHA ITaM'sITh.
7.3.5.1. Opranizanis DRAM;
7.3.5.2 OcnoBHi Tunu DRAM.

Knwuoei mepminu:

Static random access memory, dynamic random access memory, random access
memory, read only memory, static random memory access, surface mounting
technology, acuHXpoHHUM pexuUM PoOOTH, JTOTTUHA KOMIPKA, JIHIS apecH, JIiHIs JaHUX,
MOAYJb MaMm'siTi, MiIKpocXeMa TNam'sTi, HempsMa ajpecailisi, ONepaTUBHUN
3amam'sITOBYIOUHMI TPUCTPiM, TpsMa aapecallis, pereHeparlisi, CHHXPOHHHHA PEXUM
poboTtu, Tpurep, (hpizuyHa KOMIpKa.

Konu neHtpanpHUil mporiecop KOMI'IOTEpa MOBIIOMIISIE THITMM KOMIIOHEHTaM,
SK1 3aBJaHHS CJIIJI BUKOHYBAaTH, 1H(OpMAIlisS TPO 1€ MOBMHHA OyTH 30epexkeHa s
MOJAJIBIIIOTO BUKOPHUCTaHHSA. YMM OuIbIIa KUIBKICTh MaM'siTi € y PO3MOPSIKEHH]
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IIEHTPAJIBLHOTO MpoIlecopa, TUM O1IbII CKJIAHI Oorepallii BIH MOXK€ BUKOHYBaTh. | yum
mBuane iHbopmalis Oyle 3YMTyBaTHCS 3 TMaM'siTi, TUM MEHIIE JOBEACThCS YEKaTH,
MIOKH KOMIT'FOTEp HE BUKOHAE BCIO PYTUHHY POOOTY.

Cam mo co01 wmikpornporecop [IK po3nopsmxaeTscss Ayke Majiaow 007acTio
3amaM'sTOBYBaHHS JIaHMX, IO BUKOPUCTOBYEThCA Il 30epiraHHs abo oOpoOKu
iH(opmMmarrii, abo MPOMIKHUX pe3yibTaTiB 00poOku. Lls1 MaieHpKa aM'siTh HE JOCTaTHS
JUISL 3amycKy peanbHux mporpaMm, Tomy IIK Brmrodae pi3Hi BUau mam'siti s
PO3MIIIECHHS MIPOrpaM 1 JaHuX, akumMu Manimymoe [1K.

7.1 Knacudikaniss nam’ari

Cporoani omepariiiHi cUCTeMH 1 Tporpamud OyIylOThCS 3a MOJIYJIbHUM
MIPUHITUTIOM, TOOTO 1X KOJI MiIBAHTAXKYETHCS B MaM'sITh HE IIJIKOM, & YaCTHHAMH, B MIpy
notpedbu. Jlo TOro » mporpamM TeMep BHUKOHYIOTHCSA y BIpTyalbHIA mam'siTi, 10
MIPEACTABIISIE COOOI0 BEIMKUN JUCKOBUM (DAIIT 3 MOCTOPIHKOBUM JOCTYIIOM, OIlEpaTHBHA
MaM'sIiTh CIIYXKUTh CBOTO POy «BIKHOM», 4epe3 SKE BiIOYBAETHCSA TOCTYI 10 YACTHHHU
1poro gaiury. Sk HaciiIOK MPOAYKTUBHICTh KOMIT'IOTEpa B PiBHIM MIpl 3aJICKUTH BiJ
IIBUJIKO/I11 TIpoIIecopa, ONIEPaTUBHOI 1 MOCTIMHOT maM'aTi, IMJACUCTEMU BBOAY-BUBO/TY.

Cepen ¢axiBiiB B 00JacTl MEPCOHATILHUX KOMI'IOTEPIB HE ICHYE €IMHOT TyMKHU
po Kiacudikariro mam'sti, ajie HAMOUIBIII YaCTO 3aCTOCOBYIOTH Kilacudikallii, HaBeJeH1
HUXKYE.

7.1.1. Knacudikauis 3a BAMOror0 HasiBHOCTI KUBJICHHS

* eneprozanexHa (RAM, Random Access Memory) - THM4acoBa, HEBEJIUKa
3a o0Ocsarom, ane mBuaka. lle Oesnocepennbo agpecyema LI nam'are, sxa
3alOBHIOETHCS MPOTPAMHUM KOAOM 1 JaHUMHU JJIsi iX OOpOOKH MPOIECOPOM.
Eneprozanexna mnam'sTh Ma€ TaKy Ha3By BHACHIJOK HEOOXIAHOCTI MPHUCYTHOCTI
KUBJISTYOI HANpyru Juist 30epiranHs iHGopmaii. [Ipy 3HATTI Hanpyru *KUBJIEHHS J1aH1
BTpAyaroThCA 4epe3 JOCUTh KOPOTKHI MPOMIKOK 4acy. EHepro3anexHow namM'sTTio €
oneparuBHa am'ath [1K (O3I1), sxa BUKOPUCTOBYETCHS B IIJISAX BHYTPIIIHHOI OOPOOKH
nanux. O3] ciyXuTh 1U1si THUMYACOBOTO 30€piraHHs JIaHuX;

* enepronesanexna (ROM, Read Only Memory, [13I1) - nocriitHa mam'siTh,
OumbIl MicTKa 1 TIOBUIbHA, I1HGOpMAII0O 3 SKOI MOXHA TUIBKH 3YUTYBaTH.
BukopucToByeThCSl 1711 TOBFOTPUBAJIOTO 30€piraHHs MPOrPaMHUX MOJYJIB 1 (aitiiB
nanux. 3 GyHKII0HATBHOT TOukU 30py BMICT 1311 3aBxau 3amuiaeTbCcsi IOCTIMHUM, BiH
HEe MOke OyTH 3MIHCHMH Ta JOCTYMHUN TUIBKW JJIsS YuTaHHA. HesanekHa mam'saTh
30epirae JaHi, 110 MICTATHCS B Hiil, HaBITh MICJIA 3HATTSA HANPYTU KUBJICHHS. TuUM He
MEHIII, BOHA BUMara€ HasBHOCTI HUBJISIY0T HAMIPYTH TSI 3alMCY Ta 3YUTYBAHHS JaHUX.
[13IT micTuTh HAOOPHU MpPOrpaM 1 JaHUX 1 3aCTOCOBYETHCS, HAPUKIIAJ, AJis 30epiraHHs
iH(dopmali, HeoOXiAHOI Mg HaJalITyBaHHS CHUCTEMHM NpPHU BKJIIOYEHH! >KUBJICHHS

(B10S).

* ChOrofH1 Oarato Bumyckaetbes uiniB 3 BIOS, sxi sBastors coboro FLASH
ROM (¢nem-nam'sate). Jlna 3anmucy HoBOi i1HMopmarii B uwinu Quem-nam'sTi
BUKOPHUCTOBYETbCS CHEIllalibHe TporpamHe 3a0esneueHHs. [lpu 1mpomy crapa

iH(MOpMaIlis BUIATIAETHCSA, a HOBA 3alUCYETHCS HA 11 MicIie 1 30epiraeTbcs Tam J0 THUX
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ip, MOKW 3HOBY He OyyTh 3amucaHl HOBI JIaHi.

7.1.2. Knacudikauis 3a TUIIOM 3aniaM'ITOBYIOYHX KOMipPOK.

VY KOMI'IOTEpHUX cHcTeMax po0oTa 3 MaM'sTTIO TPYHTYETbCS Ha Jy>Ke MPOCTIH
KOHIIeNIii — 30epiratu oauH 01T iHpopMallii Tak, 00 MOTIM BiH MIT OyTH BUTATHYTUN
3BIATH. 3 OISy Ha 1€ ICHYE Taka Kiacuikaris:

- crarmuHa (SRAM, Static Random Memory Access) — cTaTu4Ha OIepaTHBHA
nam'siTe Ha 0asi cratuuHoro Tpurepa (1 tpurep — 5 TpansuctopiB). CTaTuuHa HMam'sITh
J03BOJISIE  TOTOKY  €JEKTPOHIB IHMPKYNIOBAaTH 1Mo JaHmioory. Hampyra, mo
MPUKIAAETHCS, MOKE 3MIHIOBAaTH HAMPAMOK PyXy eleKTpoHiB. [Ipuuomy icHye TiIbKU
7IBA HaMpsIMKA pyXy NOTOKY, IIO J03BOJISIE BUKOPHUCTOBYBATH JaHI JIAHIIOTH SIK
eneMeHTd nam'sti. CTaTuyHAa MaM'sTh MPAIIO€ HA 3pa30K BUMHUKada, 10 MEPEeMHUKAE
HANpPSIMOK E€JIEKTPOHHOTO TOTOKY. SRAM BUKOPHCTOBYETHCSA AJIi OCHOBHOI Ham'siTi,
OCKUJIbKM BOHA IIBUIIIE 1 HE BUMarae CXeMH pereHepartii nmam'srti, mob He 3pyiHyBaTu
nani. OgHak i1 (13U4HI pO3MIpH 1 ICTOTHO OLbIIa BapTICTh POOJIATH il BUKOPUCTAHHS
Majoe(PEKTUBHUM.

- guHamiyHa DRAM (Dynamic Random Access Memory) — HaWOUIbII
MOIIMPEHUNA TUN Tam'saTi. B jgaHuil 4yac mUpoKoro mnomupeHHs HaOyiau MNpUCTpoi
JUHAMIYHOI mam'siTi, Mo 0a3yrThCS Ha MPUCTPOSX, 3AATHUX 30epiraTv eIeKTpUYHUN
3apsii — KOHJEHcaTopu. Xoya KOHJIGHCATOp HE 3aJ0BOJIbHSE OCHOBHIM BHMO31
MPUCTPOIB MaMm'siTl, TOMY IO HE 3JaTHUN 30epiraTu 3apa] MPOTIrOM TPUBAIOTO
MIPOMIXKKY 4acy, ajleé BiH JO3BOJISIE POOUTH II€ MPOTArOM AEKUIBKOX MUTICEKYH, IO
IUIKOM JIOCTaTHhO, 1100 BHUKOPUCTOBYBAaTH 1€ B €JEKTPOHINI. Y Cy4YacHHX
MEPCOHAIBHUX KOMII'IOTE€pax AWHAMIYHA MaM'siTh peanizyeTbCs Ha 0asl CIelialIbHUX
JAHUIOTIB TMPOBIJHUKIB, IO 3aMIHWIM 3BHYalHI KOHJEHcaTopu. Bemnnka KUIBKICTh
TaKUX JIAHITIOT1B 00'€JHYIOTHCSI B KOPITYCl OJJTHOTO JUHAMIYHOTO Yira.

7.1.3. Knacudikauis 3a TUIIOM J0CTyy.

3aexHo BiJ THITy ajpecarrii MOyl maM'sTi JUIAThCs Ha TaKi:

- 3 mpsmoro anpecartiero (direct addressing) — amgpeca (y ABIHKOBOMY KOJIi)
HEOOX1JHOT KOMIPKH TaM'siTl MepeIaeThCs 10 JiHIIX aapecu. AapecHuil aemmdparop,
BOY/IOBaHHM B MIKPOCXEMH IMaM'sITi, IEPETBOPIOE BIMKOBUN KOJI B CHUTHAJI 3BEPHEHHS
710 HEOOX1/THOT KOMIPKH MaM'sITi. BUKOPUCTOBY€EThCA B HAMMPOCTIIINX CUCTEMAX.

- 3 HEMPSIMOIO a/Ipecalli€lo — MaM'aTh 3 HENPSIMOIO a/Ipecalli€l0 BAKOPUCTOBYETHCS
TOJIOBHUM YWMHOM JIJIs OpraHi3allli Kem-mam'sti, ska Ma€ MEHIIUN Jac aoctymy (1 o0csr
BHACJIIJIOK JOpPO’KHEY1), HXK OCHOBHa. Hempsima aapecariis o3Hadae, 110 JOCTYI O
MOTPIOHMX JTAaHUX MPOBOAMTHCS HE 3a AAPECOI0, a 3a IHIIMMU O3HAKAMM, HAIPUKJIA,
NpU MeperisAl YacTUHHU BMICTY OJOKY Mmam'siTi — Takudl BUJ JOCTYNY Ha3UBA€THCS
aCOI[IaTUBHUM.

7.2 ®opm-pakTop MOAYIiB.
7.2.1. DIP.
(Dual In-line Package). Ile TumoBa mMikpocxema 3 JBOMa psIaMH HiXKOK 3 OOKIB.
Panime, moku He icHyBano SIMM, mosioBMHa MOBEpPXHI MAaTEPUHCHKOI MJjaTu Oyia
MOKPUTA TAKUMHU MIKPOCXEMaMHU, SIKI CTAHOBHJIU IUTHIA MerabalT ornepaTUBHOI mam'siTi.

MO>KJIMBOCTI J10JIaBaHHS TIaM'sIT1 TP [IbOMY BUSBIISUTACS TOCUTH OOMEKEHUMHU.
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Pucynok 7.1 - Mooyni nam'ami DIP

7.2.2. SIMM.

Single In-line Memory Module — oun 3 epmux MOAYJIIB TaM'sATi 3 OTHOPSTHAM
po3TanryBaHHsIM MikpocxeM (puc. 7.2). Lle Moayap nmam'siTi BAKOPUCTOBYETHCS TAKOK Y
Oaratbox aganTepax, MpuHTepax 1 1HMUX NpucTpoax. SIMM mae KOHTAaKTH 3 JBOX
CTOpIH MOJYJISA, ajieé yCl BOHU 3'€IHaHI MK COOO0, YTBOPIOIOUM OAMH Psii KOHTAKTIB.
Moayni poro THIy MarwTh J1Ba OCHOBHUX po3Mipy (30 1 72 pin) 1 MIIKIIOYAIOTHCH,
BINOBIJIHO, B THI3Aa Pi3HUX po3MipiB. 3apa3 moaym SIMM € TexHosoriero
BUYOPAIIHBOI'O JAHSI, YU yac Npoiiio e Ha noyatky 90-x

Pucynox 7.2 - Mooynw nam'ami SIMM

7.2.3. DIMM.

Dual In-line Memory Module — noaBiitauii Moayb mam'sTi, cxoxuid Ha SIMM,
ajyie 3 PO3AUIBHIMHM KOHTaKTaMH, PO3TAlIOBAaHUMH 3 2-0X CTOpiH (puc. 7.3). Marouu
OUThIIMK OOCAT MaM'siTi, BOHU KOIITYBAJIW JIOPOXKYE 1 MIAKITIOYAIHCS O CIEIIaTbHUX

THI3M, 3a0e3rneueHnM MajeHbKUMH 3aTuckamu. Momayns DIMM crBopenuit mms
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32JI0BOJICHHSI 3pOCJIMX TMOTpPed Yy J0JaTKOBUX oOOcsrax Mmam'sTi OIbII TOTY>KHHX
nporiecopiB Pentium 1 AMD. Ilnara nam'sti, moaioHa 3a BHYTPIIIHBOIO apXITEKTYpPOIO 3
SIMM, ane BiJipi3HAETHCS BiJ HEl OUIbII MIMPOKOI MIUHOIO, 3aBIISKU SKIA JIOCATAETHCS
I1JIBUIIICHHS IIIBUIKOCT1 OOMIHY JIaHHX.

FRrnaRERa IR Or T RRY r'ru.a

-
_...
-
—
L

Pucynox 7.3 - Mooynw nam'asmi DIMM

7.2.4. RIMM.

Rambus Dynamic Random Access Memory — mMoyib, 1[0 BHKOPHCTOBYE HiIl
nuHamiyHoi maM'siti Rambus (puc. 7.4). Komnanis Rambus, Inc. B kinmi 90-x cTBopuia
HAJIIBUAKI 1 CYNEPIOPOri MOAYII ONEPATUBHOI NaM'ATI, K1 OyJIM MOKPHUTI 3aXHUCHUMH
IJIACTUKOBUMHU IUIaCTHHAMHU. BuUMoru a0 Mojyns omucaHi ayXke >KOPCTKO 1 JE€TabHO
(HampuKIaa, YUCIO YCTAHOBOK MOIYJS B OAMH 1 TOH ke po3'em oOmexena 20). s
MOAYJIs Iepen0adyeHuil BIaCHUM TETJIOBIIBII.

G100 S130

' 2ssvBR
AD1G-256M X2 e | X PINTYTRT

53 ——--————

Pucynok 7.4 - Mooyno nam'smi RIMM

7.3 OneparuBHA Nam'ATh

st 3abe3nedyeHHss HOpMayibHOI pobotu Oyab-skoro 1K morpiGHe cmemianbhe
nporpamMHe 3a0e3MeueHHs, 31aTHe OpraHi3yBaTH BBEJEHHS, 00pOOKY 1 BUBEJIEHHS Pi3HOI
iHpopmamii. Ilicas BKIFOYCHHS JKUBIICHHS MAIIMHU 1 3aKIHUYCHHS 1HIIIaJi3ali
MPUCTPOIB Il MPOrpaMHu TOBUHHI CTaTH JOCTYIMHUMH IS B3a€EMOJIi 3 TPOIECOPOM,
AKUM, KEePYIOUHCh 3aKJIaJICHUMH B HUX alTOpPUTMaMHU, 3MOXKe 3a0e3nmedyuTH OOMIH
JaHUMU MK pi3HUM ycTaTkyBaHHsM [IK, pearyBaTu Ha nii kopucTyBaua, OopraHizyBaTh
BUBIJ] pe3yJibTaTiB poOOTH Ha MOHITOp abo mpuHTep. Bcl 1i mporpamMu 34UTYIOThCS 3
HOCI1B 1H(popMallii B ClieHI1aJIbHANA anapaTHUN MOAYJb, SIKUl HA3UBAETHCS ONIEPATUBHUM
3anam'siToByrourM npuctpoem (O3I1).
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Jns Toro mo® 3po3yMmiTH MPUHIMI POOOTH ONMEpPaTHBHOI Mam'saATi, MOKHA
MOPIBHATH 11 3 KaMeporo 30epiraHHs BETUKOTO BOK3aITy, B AKid ISl KOXKHOTO MpEAMETa
BiJIBEZICHA CBOSI KOMIpKa 3 1HAMBIIyaJlbHUM HOMEPOM — Taki Homepu Komipok O3II
NPUHHATO Ha3uBaTH aapecamu nam'sti. Komu nporecopy motpiOHi sSKi-HEOY b 1aHi, BIH
BUTATYE 1X 3 KOMIPKH-CXOBHIIA 3 BIAMNOBITHUM HOMEPOM — 3aIIUTY€E 3 00J1acTi mam'sTi 3
3Q/IaHOI0 aJIPECOI0, a Y 3BUIBHEHY KOMIPKY BiH MOJXKE IOMICTHUTH OYIb-SIKy 1HIITY
1H(bOpMaIlil0, HAIPUKIIAJ, PE3yIbTaT 0OPOOKU MOMEPEAHBOI KOMaH/IH.

7.3.1. Mikpocxemu i Moay.ii.

MikpocxemMu mam'siTi ABISAIOTH COOOI0 TMPSIMOKYTHUW IIMAaTOK Kepamiku (abo
MJIACTHUKY), SIKHH 3 JBOX (PIiJIIe - 3 YOTUPHOX) CTOPiH Mae Oe3nniu HiKoK. OHaK, B TOH
Yyac SK IIEHTPaJbHI MPOIECOPH KIACH(PIKYIOThCS B 3aJE€KHOCTI BiJ iX MOTYXHOCTI 1
MIBUAKOJIT, YiMK TMaM'ATI XapakTepUs3yITbCsd OOCATOM 1 MIBHAKOJIE0. Bubip tumy
nam'sTi HeoOXiqHOi st KoHkpeTHoro 11K 3anexuTts Bij TUITy MaTepUHCHKOT IJIaTH.

OCHOBHOIO XapaKTEPUCTUKOIO MIKPOCXEMH MaM'sIT1 € PEKUMU POOOTH:
® CUHXPOHHHUHU PEXHUM pOOOTH — YacTOTa Mam'siTi 301ra€EThCS 3 YACTOIO IIUHU;
® QACHHXPOHHUU pEXUM poOOTH — TaM'AThb XapaKETPU3YETbCS BIACHOIO
YacTOTOIO, sIKa HE OOOB'I3KOBO 30I1raeThCs 3 TAKTOBOIO YACTOTOIO CHCTEMHOIL
IIMHU. 3aBASKUA 1IbOMY, BOHU MIATPUMYIOTh MPAKTHUYHO OYyJb-sIKI KOMOiHAIli
nporecopiB 1 mam'sati. OJHaK SKIIO TaKTOBI YaCTOTU CHUCTEMHOI IIMHH 1
nam'aTi He MOXKYTh OyTH CHIBBIJHECEH1 SIK 111 YUCla, BUHUKAIOTh TpadHi
3aTPUMKH, 1110 HETATUBHO MMO3HAYAIOTHCS HA MPOTYKTHBHOCTI.
3Bakalouu Ha HEBIAMOBIAHOCTI iHTEp(dEHCIB maM'sTi 1 mpoiecopa, i CIUIbHOI
B3a€MOJIIi M HEOOXIAHMM KOHTpOJIep MaM'siTi, SKUH 3HAYHOIO MIPOI BHU3HAYAE
IIBUJIKICTh OOMIHY 3 TaM'sITTIO, a, 3HAYMTh, 1 MIBUIKOJIIO BCIEl CUCTEMHU B 1iyioMy. B
JaHUM dYac, Taki KOHTPOJIEPH BHUITYCKAIOTHCS HE y BUTJISAMI OKPEMHX MIKPOCXEM, a
BXOJISITh JI0 CKJIAAy YilceTa, TOMY, Iy>KE€ BaXXJIMBO BUOpATH HEOOX1AHHI YIICET.

7.3.2. Moaysb nam'sTi.

Monynbs nam'sTi siBisie coOOK0 JPYKOBaHY IUIATy 31 BCTAHOBJICHUMHU Ha HIN
CYMICHUMH MIKpPOCXEMaMH MaM'aTi, 10 Ma€ OJIMH PsAJ JABOCTOPOHHIX BHUBOJMIB 1
BCTaBJIAE€THCS B MPUCTPIN K €IMHUNA MOAYJb MO Tak 3BaHii SMT-texnonorii (Surface
Mounting Technology — TexHoOTisI TOBEPXHEBOTO MOHTAXKY). MOy T AKITFOYAIOTHCS
710 PO3'e€MIB PiI3HOI BEJIMUMHU, TOMY HEOOXIJHO BCTAHOBJIIOBATH CaMe€ TaKUWi MOMYJIb,
SAKUW MOKE OyTH MAKIIOYSHUH 10 JaHOI MaTePUHCHKOI IIJIaTH.

7.3.3. HIBnakonis.

[Buakomist O3I1 3amexuTh HE TUIBKK BiJl apXITEKTYPHUX 1 KOHCTPYKTHBHHX
0COOMMBOCTEW MOMYJIB TaM'sTi, ajge TakoX 1 BiJl PEKHUMIB OOMIHY, MOKAa3HUKIB
IIEHTPAIBHOTO TPOIECOpa, YillceTa Ta 1HIINX CHCTEMHHX MPUCTPOIB, IO BIUTMBAIOTH HA
CUHXPOHI3M 00MiHy 1 jateHTHicTh. IlIBuakomis O3Il migBuIIy€eThCs, SKIIO YIrNCeT
npairoe 3 O3I1 1 nmporiecopoM CUHXPOHHO ¥ 37aro/keHo. CUHXPOHI3M MiX HIWHAMHU
nam'sTi 1 mpoiiecopa 3ade3neuye OnTUMaTbHUN, IIBUAKICHUM PEXKUM pOOOTH CUCTEMH.

O3I1 Mae BUCOKY HIBHUIKOIIO, TOMY IpOIECOpP HE MOTpeOye OYIKYBAHHS MPHU
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YUTAaHHI JaHUX 3 mam'sati 3anucy. Skmo xomipok O3Il He BucTadae A 3amucy
iHpopmMmariii, To B pobory Bcrymae daitn miakauku. lleit ¢aiin posramoBaHuil Ha
KOPCTKOMY JHCKY 1 Ty[H 3alMCYEThCS BCE, 110 HE BXOIUTH B KOMIPKH OIEPATHBHOI
nam'ati. OCKUTBKY MIBUIKOIS dKOPCTKOTo ucka 3HauHo Hikue O3I1, To pobota daiimy
M1JKA4YKHA CHJIBHO YIIOBUIBHIOE poOO0TY cucTeMu. KpiM 11boro, 11e 3HUKY€E JOBIMOBIYHICTD
CaMoro KOPCTKOTO JIUCKA.

IcHye 1Ba OCHOBHHMX THITH OTICPATUBHOI ITaM'sITi: CTATHYHA 1 TUHAMIYHA.

7.3.4. SRAM - craTH4HA onepaTHBHA NaM'ATh.

SRAM (Statically RAM, Static Random Access Memory) — craTtudna
omnepaTtuBHA Mam'siTh. [{eli Tum mamM'aTi Ha3BaHUM TAKUM YUHOM, TOMY IIIO IIs ITaM'siTh HE
BHUMarae pererepariii. Hespaxxarouu Ha siBHy nepeBary nepeq DRAM, Bona Mae BennKky
BapTICTh 1, SIK pe3yJbTaT, BUKOPHUCTOBYETHCS JUIsl BUKOHAHHS CIEIIaJbHUX 3aB/IaHb, B
OCHOBHOMY, B sikocTi kem-nmam'ati. Ha SRAM Takox 3HAXOASIThCS 3HAYCHHS
3MiHIOBaHUX HajamrtyBanb BIOS.

OCHOBHUM MOHATTSM B apXITEKTypl mam'sTi € ¢Gi3udHa KOMIpKa, siKa: 3 OJIHOTO
OOKy € eJIeMEHTOM maM'saTi, 3JaTHUM 30epiratu ojauH OIT JaHUX, ajie BiAOMO, IO 3a
OJIMH pa3 3UUTYETHCS HE OJMH OIT, a IeKuIbKka. ToMy, 3 1HIIIOTO OOKY, JIOT1YHA KOMIpKa
— IIe eJIEMEHT MaMm'siTi, MPU 3BEPHEHHI J0 SKOT0 3UUTYEThCS KiIbKa OITIB, SIKI MalOTh
OJIHY aJpecy.

7.3.4.1. Tpurepu SRAM.

Anpo mikpocxemu SRAM sBiisie 00010 CYKYMHICTb TPUTEPIB.

Tpurep — mnepeMuKay, JIOTIYHMM NTPUCTPIA, 110 BUKOPUCTOBYETHCA IS
30epiranHs iHdoOpMallii, SKUi K 3aBrOJAHO JOBro 30epirae oJuH 3 JIBOX CTaHIB CTIHKOi
piBHOBaru (OJHE 3 SKUX YMOBHO BIJANOBIJA€ JOTIYHOMY HYJIO, @ 1HIIE — JIOTIYHIN
OJIMHMIN) 1 CTPUOKOMOMIOHO TEPEKIIOYAEThCS MO CUTHATY 330BHI 3 OJHOTO CTaHy B
i, 3a3Buuait Tpurep nam'sti SRAM ckinanaerses 3 6 TpPaH3UCTOPIB 1 2 PE3UCTOPIB,
1 koMipkr SRAM 306epiraroTh JaHi He NUIIXOM €MHICHOT 3apsiaku (sik komipku DRAM),
a NUIAXOM TIEPEeMHUKaHHS TPAH3UCTOPIB B MOTPIOHUM CTaH, MOMIOHO TPAaH3UCTOpPaM B
CPU. Yuranns koMmipku SRAM He AeCTpyKTHBHO 1 OT)KE€ B OHOBIIEHHI KoMipka SRAM
HE MOTPeOYE.

[lepeBaru Tpurepa nepej KOHAEHCATOPAMHU:

® CTaHM Tpurepa CTIAKI 1 3a HASABHOCTI >KHUBJICHHS MOXYThb 30epiraTucs

HECKIHYEHHO JIOBr0, B TOM Yac [K KOHAEHCAaTOp BHUMArae mNepioJunyHOi
perenepairii,

® TpUTep, BOJOII0UYN MI3€PHOIO 1HEPTHICTIO, 0€3 MpoOJIeM MpaIltoe Ha YaCcTOTaxX

ax 10 aekuibkox I'T'1, Toal K y KOHJAEHCATOPIB MOKYTh BUHMKATH MPOOIeMHU
BKe Ha 75-100 MI'L.

Jlo HEMOJIKIB TPUTEPIB CIiJ] BIAHECTH IX BHCOKY BapTICTh 1 HU3BKY IIIIBHICTH
30epiranHs iH@opmanii. He cnig 3a0yBaTu 1 Te, 1o OuUTbla KUIBKICTh TPAH3UCTOPIB
BIUIMBAE HAa TEMIIEPATYPHUM PEXUM, NMPUUYOMY HE HaukpamuM 4yuHOM. lle Benme 1o
3MEHIIECHHS TepMiHy ciykOu. ToMy, 1HXEHepH NINUIM Ha KOMIIPOMIC 1 BUPIILIWIU
BUKOPUCTOBYBAaTH B NEPCOHAJIBLHOMY KOMM'IOTEpl 1 CTATMYHY 1 JUHAMIYHY Mam'siTi B
axocti O3II.
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7.3.4.2. Marpuui SRAM.

Tpurepu 00'€eTHYIOTbCS B €IUHY MaTPHIIO, IO CKIATAETHCS 3 PAAKIB (row) 1
CTOBIIIB (column), ocTaHH1 3 IKUX TaK caMO Ha3UBaOThCs OiTamu (bit).

Tpurep, Ha BIAMIHY BIJ KOHJEHCATOpa, Ma€ PO3AiIbHI BXOAM JUIS 3aIlucy
JIOTTYHOTO HYJISI 1 OJUHUIN BIAMOBIAHO. TakUM YMHOM, HAa KOMIPKY CTaTHYHOI MaM'sATi
BUTPAUYAETHCS LIUTUX BICIM TPAH3UCTOPIB — YOTHPHU MIIyTh, BIACHE, HA CaM TPUTEp 1 IIe
7IBa — HA KEPYIOUl «3aCyBKI».

SRAM Moxe mpairoBaTd Ha ORI BHCOKMX dYacToTax, HDbK DRAM, ame
HANOUIBII BAXJIMBOIO ii MepeBaror € Habarato HWXKYa JATEHTHICTh — 3aTpUMKa 3a
JacoM — MpHU OTPUMaHHI nepmux 8 6ailT (MammHHE c10BO) naHux. SRAM HeoOxiaHO
O5M3bKO 2-3 IUKIIIB JIsl OTpUMaHHS HEOOX1THUX MaHuX, B Toi yac sk DRAM Bumarae
BiJ1 3 10 9 IUKIIIB JIJI1 HAKOIIMYEHHSI HEOOX1THUX JaHUX Yy BUXITHUX Oydepax. Ase Tak
ak SRAM Bumarae B 4 pasu OUIbIIOI KUIBKOCTI TpaH3ucTopiB, Hik DRAM, To Mae
3HAYHO OUIBII JAOPOTY COOIBAPTICTh MPHU BUPOOHUIITBI. Tak 110 3 OJHOTO OOKY MOIYJI1
SRAM wMaroTh BKpaill HHU3bKY JIATEHTHICTb 1 MOXYTh HPAIIOBAaTU IPU BHUCOKHUX
4acToTax, a 3 IHIIOTO BOHU MPHUOJIU3HO B 8 pasiB jgopoxkue, HXK DRAM. To6To B 2-3
pasu nopoxue, Hik RAMBUS (3 po3paxyHky 1iHu 3a 1Mb).

7.3.4.4. Tunu craTUYHOI AM'ATi.

IcHye Tpu TUNM CTaTUYHOI MaM'sITi: aCUHXPOHHA, CHHXPOHHA 1 KOHBeepHa. Bci
BOHMU TMPAKTUYHO HIYMM HE BIIPIZHAIOTHCA BiJ BIAMNOBIAHUX 1M THUIIB JWHAMIYHOL
nam'siTi.

* Async SRAM (Asynchronous Static Random Access Memory) — acMHXpOHHa
crtatuyHa nam'sitb. SRAM mnpaiitoe He3alneKHO BiJ KOHTpoJiepa i TOMY, KOHTPOJIEp HE
MOXe OyTH BIIEBHEHUH, IO 3aKIHYEHHS LUKIY OOMIHY 30DKHTBHCS 3 IMOYATKOM
YeproBOro TaKTOBOTO IMITYJIbCY.

* SyncBurst SRAM (Synchronous Burst Random Access Memory) — cuHXpOHHa
MaKeTHAa CTaTUYHA IaM'siTh 3 JOBUIBHUM TMOpsSAkoM BuOipku. Llei Tum mam'sTi
CHHXPOHI30BAaHUN 3 CHCTEMHOKO INMMHOK 1 HaMKpalle MiIXOIUTh [JIs1 BUKOHAHHS
MaKeTHUX OTEpaIlii.

* PipBurst SRAM (Pipelined Burst Random Access Memory) — koHBeepHa
MaKeTHa CTaTUYHA MaM'siTh 3 IOBUILHUM MOPAJIKOM BHUOIPKH. SIBIisie COO0I0 CUHXPOHHY
nam'saTh, OCHAIEHY CHEI[lalbHUMU «KISAMKaMW», SIKI YTPUMYIOTh JiHII JaHHUX, IO
JI03BOJISIE UATATH/3aIUCYBAaTH BMICT OJHIET KOMIPKH MapaJieIbHO 3 MepeAaydeto aapecu
iHmmi. Tak caMmo, KOHBEEpHA MaM'sITh MOKE 00pOOJIATH EKIJIbKA CYMI>XHUX KOMIPOK 3a
OJIUH pOOOYMI UK.

7.3.5. DRAM - nuHamiyHa onepaTMBHA NaM'SATh.

DRAM (Dynamically RAM, Dynamic Random Access Memory) — nuHaMigHHA
3amam'sITOBYIOUM  MPUCTPIA  CTBOpEHMM Ha 0a3i  TEXHOJIOTII  METal-OKCH/I-
HamiBnpoBigHuk (CMOS, Complimentary Metal Oxide Semiconductor). B 6inbmiocTi
BumnaikiB DRAM BUKOPUCTOBY€ETHCS B SIKOCT1 OTIEPATUBHOI TTaM'ATi 1 B1I€OTIaM'STi.

®izuuno B apxitektypi [IK auHamigHa omepaTMBHA TaM'ATh MPEJCTaBIEHA Y
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BUTJISIZII HEBEJIIMKOI IUIaTH a0 JEKIIbKOX IUIaT, [0 MICTATh Hallp cCHeIiaJbHUX
MIKpOCXEM, 1 pO3TalIOBYIOTHCS TOPSJT 3 IIEHTPAILHUM IIPOIIECOPOM.

7.3.5.1. Opranizaunis DRAM.

SAnpo mikpocxeMu IWHAMIYHOI TaM'siTl CKJIQJAa€ThCsA 3 O€3Jiul eJIeMEHTapHUX
KOMIPOK, KOXHa 3 IKuX 30epirae Bchoro ojuH 01T iHdopmarii. Koxken 0iT moxke OyTH B
JIBOX CTaHax: BKIIIOUEHO (Tak, 1) abo Bukmouenuit (Hi, 0). bynp-sxuit o6csr inpopmarrii
B KIHIIEBOMY MIJICYMKY CKJIQJJa€ThCS 3 BKIIOYCHUX 1 BUKJIIOUEHUX O1TiB. TakuM 4HWHOM,
mo0 30epertn abo mepematu Oyab-IKOi 0O0CSAT JaHWX, HEOOXimHO 30epertd abo
nepenaTé KoKeH OIT HMX JaHuX. SIKIo0 KOHAEHCATOp KOMIPKH 3apsKCHHH, TO 1Ie
O3Hauae, Mo OIT BKIIOYEHHUH, AKIIO PO3Ps/KEHUN — BUMKHeHHH. bailT — HailiMeHma
aapecyemMa dacTuHa mam'sTi. Skmo HeoOXigHO 3amam'sTaTH OAWMH OaWT MaHWX, TO
3HaMOOUTRCS 8 KoMipok (1 GaiiT = 8 GiTam), 110 TO3BOJIAE MPEACTABUTH 256 MOKITUBUX
KOMOIHAIIH.

Byap-sika KoMipKa CKIaAa€eThesl 3 OJHOTO TPAH3UCTOPA 1 OHOTO KOHJEHCATOpa —
1e HaWOUIbII JenieBUd crmocid BHPOOHUITBA KOMIpOK Tmam'sTi. Komipku, 110
CKJIQJIAI0ThCA 3 KOHJICHCATOPIB 1 TPAH3UCTOPIB, PO3TAIIOBAHI B MATPHIISX 1 KOKHA 3 HUX
Ma€ CBOIO aJIpecy, 110 CKJIAJAEThCs 3 HOMEPA psijika 1 HOMEpa CTOBIMILIA.

3 yacoM KOHJEHCAaTOp BTpayae 3apsal, 1 TOMY HEOOX1JHO yac BiA yacy Horo
oHOBIIOBaTU. Bupobnnkn DRAM kaxyTh, 00 10JI0HE OHOBJIEHHS ITOBHHHO
MPOBOJIUTHUCA KOXKHI 64Mc, TOOTO KOMIpKa NaM'aTi HETOCTYIHA MeHI, HIX 1% Bchoro
yacy. Ase Haitouibima nmpodiaema 3 DRAM B Tomy, 10 1ipu oneparii YuTaHHS 3 KOMIPKU
KOHJICHCATOp BTpayae CBIM po3psi, TOOTO YMTAHHS JECTPYKTHUBHO, 1 KOMIpKa MICHs
YUTaHHSI TTOBMHHA OYTH BiHOBIIEHA. TakuM YWHOM, KOKEH pa3 MpU YUTaHHI TTOBUHEH
BUKOHYBATHCh 1 3amuc. B pe3ynbTari 30UIbLIYETHCS 4Yac IUKIIYHOIO JIOCTYILY,
MIJBUILYETHCS JIATEHTHICTh. Yac 3aTpuMKU BuBelIeHHA NaHuXx DRAM BHMIpIOETHCS
BEITMYMHAMU BiJ] ACCATKIB JI0 COTEHb HAHOCEKYH]I.

Ha ¢i3uunomy piBHI BeCh IPOCTIp MaM'siTi MOYKHA MPEJCTABUTH, SIK TPSIMOKYTHY
MaTpPHINIO, IO CKIATAETHCS 3 KOMIPOK. ['OpU30HTANIbHI JIIHIMKKA MaTPUIll Ha3UBAIOTHCS
psaku (row), a BepTUKaJIbHI — CTOBIII (column) abo ctopinku (page). OnHa MaTpuis
CKJIQJIAETHCS 3 MEBHOI KUIBKOCTI PSJIKIB 1 CTOBMIIIB Ha3UBAETHCS CTOPIHKA, CTOPIHKA —
I[e JIOTIYHA KAaTeropis, ICHyr4a JJIsi 3PYYHOCTI 3BEpPHEHHS JI0 MATpHIll T1aM’ sTi.
CyKyIHICTh CTOPIHOK Majioro 00'eMy Ha3MBAa€ThCsl OAHKOM — MaM'siTh pO30MBAETHCS HA
MapHy KUIbKICTh OAHKIB.

CroBri 1 pSAKA MaTPULl TaM'AT1 MOEAHYIOTHCS B €IMHUX aJPECHUX JIHIAXK:

e JIHIT afpecH — CIykaTh JJi1 BUOOPY aJpecu KOMIPKHU Nam'siTi

e JIiHIT JTaHUX — CIYXKaTh JJISI YATAHHS 1 JUIS 3aMKCY 11 BMICTY.

B pa3i kBagpaTHOT MaTpHIll KUIBKICT apPECHHUX JIIHIA CKOPOUYETHCS BJIBIYi, aJie 1
BUOIp KOHKPETHOI KOMIPKM Tam'siTi BiJHIMAae BJBI4I OUIbIIE TaKTIB, aJke HOMEpa
CTOBMIIS 1 psAKA JOBOJAUTHLCS TepefaBaTH IOCTIIOBHO. BupimeHHs 1miei mpooiemu
3aKaaalio ABOX JIOJATKOBUX BUBOJIB, 10 CUTHAII3YIOTh MPO HASBHICTH CTOBMIS abo
pSZKa Ha aJJPECHUX JIHISAX:

e RAS (row address strobe) — ctpo6 ampecu psaka

e CAS (column address strobe) — ctpo6 agpecu cToBmIis.

Tpan3ucTtop B AuHAMIYHIA KOMIPIIl TpAIO€ SK KIIOY, KEPYIOUUH Tepenayero

-69 -



3apsiny. [lpu 3anuci B koHaeHcaTop 0iTa iH(pOpMaIlli KITF0Y BiIKPUBAETHCS, 3apsKal0un
KOHJIEHCATOP A0 MEBHOI BEIMYUHHU.

KouTponep neperBoproe GpizuuHy ajipecy KOMIpPKH B Mapy 4McCel — HOMEP psIKa
Ta HOMEpP CTOBIIIIS, a MOTIM MOCHJIAE TEPIIUK 3 HUX Ha ajpecHI JHil. Y CHOKIHHOMY
CTaHl TPAH3UCTOpP 3aKPUTHUH, aje, BapTO MOJATH HA BIJIMOBIIHUN PSAAOK MaTpHIIL
CJICKTPUYHUNA CUTHA, SIK Yepe3 MUTh (KOHKPETHUH Yac 3aJeKUTh Bl KOHCTPYKTUBHUX
0COOMBOCTEM 1 SIKOCTI BHUIOTOBJICHHS MIKPOCXEMH) BIH BIIKPUETHCS, 3'€IHYIOUU
0OKIaIKy KOHI[GHCEITOpa 3 BIAMOBIIHAM 11 CTOBIIIIEM.

B 3B's3ky 3 TuM, 110 Hampyra Ha KOHJEHCATOpax JOCHTh Maja, TO JUls
NEPETBOPEHHS /10 JIOTIYHOTO HYJsA 1 OJAMHMIN HEOOXiTHO MOCHIIOBATH HAampyry. Y
KOXKHOMY OaHKy MaM'sTi €, 4yTJIWBHM MiACHIIOBAaY sense amp (amps = amplifiers,
MiJICHIIIOBay), MepeTBopioBad psakiB row decoder 1 croBmuiB column decoder.
UyTnuBui MiACHIIOBAY, TIKIIOUYEHUN O KOKHOTO 3 CTOBIIIIB MAaTPHIll, pearyroun Ha
C1aOKUM MOTIK €JIEKTPOHIB, 110 CIIPSAMYBAIKCS YePe3 BIAKPUTI TPAH3UCTOPH 3 OOKIIATOK
KOHJICHCATOPIB, JIEKOJY€E BCIO CTOPIHKY IILJIKOM BIAIMOBIIHO JO MEPEIaHUM apecoro,
MEPETBOPIOIOYH ii B MOCIIIOBHICTh HYJIIB 1 OJIMHUIIB, 1 30epiraec oTpuMaHy 1HQOpPMaIIio
B clieniaibHoMy Oydepi.

Came cTOpiHKa € MIHIMAJIBHOIO TOPIIE€I0 OOMIHY 3 SIIPOM JIMHAMIYHOI Mam'siTi.
YuTaHHs/3aMUC OKPEMO B3STIH KOMIPKH HEMOXKJIUBHM, OCKUIBKH BIAKPUTTSI OJIHOTO
pAAKa NPUBOJIUTH 10 BIAKPUTTS BCIX, MIJKIIOUYEHHUX JI0 HHOTO TPAH3UCTOPIB, a, OTKE, —
pO3pALy 3aKpIMNIEHUX 3a IIUMHU TPAH3UCTOPAMHU KOHJEHCATOPiB. TpaH3uCTOPHHIA
MiJICHJTIOBaY BHOCUTh OCHOBHY 3aTPHUMKY IIPH BUAYl TaHUX.

Po3ramryBanHs MaTpull 3 KOMIpKaMu 3a0e3nedye 34MTyBaHHA 3a OJIMH pa3
JEKUTbKOX OITIB. SIKII0 MapanesbHO pO3TallOBaHO 8 MATPHUIlb, TO BIApa3y 3UUTYBaThCS
Oyne onuu Oaitt. lle Ha3uBaeTbcs po3psaHicTIO. KiabKICTh JiHIA, MO SIKUX OyAyTh
nepeaaBaTUCs JaHl BiJ/HA MapajiellbHUX MaTpHllb, BUZHAYAETHCA PO3PSAHICTIO IIMHU
BBO/Ty/BUBOJTy MIKPOCXEMH.

Ha Bigminy Big SRAM, nuHamidyHa mam'saTh EHepro3ajeHa 1 BHUMarae
MEepIOIMYHOTO TOMOBHEHHSI €HEprii B MapasuTHUX €MHOCTX. llporiec 3apsmpkaHHsS
KOHJICHCATOPIB, 100 YHUKHYTH 1X PO3PSHKEHHS 1 BTpaTu 30epeKeHUX JTaHUX 4Yepes
JOCUTh Majli TMPOMDKKMA Yacy Ha3uBaeThbca pereHepaiiiero. Pereneparis (refresh,
pedperr) — nporiec NEPiIOAMIHOTO MTPOUUTYBAHHS KOMIPOK 3 TIOJIAJIBIIUM IEPE3aTuCOM.
[Ipotsirom uacy, sikuil Ha3uBaeTbcs KpokoM pereHepatii, B DRAM mnepe3anucyeTbes
LUTANA PAIOK KOMIPOK.

7.3.5.2 OcnoBHi Tunu DRAM.

FPM DRAM (Fast Page Memory Mode DRAM) — mam'sTb 3 NPUCKOPEHHUM
CTOPIHKOBUM PEKUMOM po3podisieHa B 1995 pori. [1lo 6 cKOpOTUTH Yac OYIKyBaHHS,
ctanaaptHa nam'stb DRAM po30MBaeThCs Ha CTOPIHKH, 110 3a0e3neuye HaiOuUIbII
IIBUJKAA JOCTYI 70 BCIX JaHUX y MeXaxX JaHOTO psA/Ka Mam'siTi, TOOTO SKIIO HE
3MIHIOETBCS HOMED PSAIKA, a 3MIHIOETHCS TUThKKA HOMEp cToBIIs. Llel crocid moctymy
HazuBaethcsi FPM (Fast Page Mode — mBHakuii mOCTOPIHKOBHM pexkum). € ¥ 1HII
BapiaHTH MOCTOpiHKOBOTrO pexumy: Static Column i1 Nibble Mode.

EDO DRAM (Extended Data Output DRAM) — maM'sTh 3 pO3IIMPCHUM
BUBEACHHAM AaHuX. Lleit Tum mam'sti po3pobnennit B 1995 porti Micron Technology i1 B
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NpUHIIUII, € yaockoHaneHHsM FPM. BukopucrtoBye cranmapthuii intepdeiic DRAM,
ajie mepeaayva JaHuX B 1 3 Mam'sTi BiAOYBAEThCS 3 OUIBIN BUCOKOK IIBUIKICTIO ab00 Ha
O1JIbIII BUCOKIH 4acTOTI.

BURST EDO (BEDO, Burst Extended Data Out Dynamic Random Access
Memory — naketHa EDO RAM). B npunmuni BEDO mano, yuM Bipi3HSIETHCS Bijl
EDO. Ilicnsa 3BepHeHHA 10 JOBUIHHOI KOMipku Mikpocxema BEDO aBromaruuno, 6e3
BKa31BOK 3 OOKYy KOHTpoOJepa, 301bIllye HOMEp CTOBMIS HAa OJUHHIIO, HE BUMararouu
Horo SBHOI miepenayi.

SDRAM — nunamiyHa CHMHXpOHI30BaHa maM'saTh. BupoOmserses 3 1997 p mo
craunapram JEDEC, wMae Oinbury mnpoaykTtuBHiCTh, HiK DRAM. Yacrime
BUKOPHUCTOBYETHCS B SIKOCTI OCHOBHOI cucTeMHOi mam'ati. [1o cyti, 11e mam'ssite DRAM,
sKa TOTYy€ 110 mepeaadi oubie iHGopmartii, Hik TOTPIOHO B pO3PaxyHKY HaA T€, IO caMe
11l JaHl HEHTPaTIbHUHN MPOIECOp 3aPOCUTh HacTynHUMH. Mikpocxemu nam'siti SDRAM
NpAaIOI0Th CUHXPOHHO 3 KOHTPOJIEPOM, IO TapaHTye 3aBEpPUICHHS IUKIY B CTPOTO
3ananuii TepMiH. Ockinbku SDRAM npuB'sizanuii 10 CUCTEMHOT YacTOTI, BIH MIPSETHCS
MerarepliamMu, a He HaHOCEKYHJIaMHt, 1 3000B's1I3aHUI MpaItOBaTH, TPUHANMHI, Ha TiH &Ke
4acTOTi a00 TPOXHU MIBUJIIIIE, IO 1 CHCTEMHA [ITUHA.

Y SDRAM BUKOPUCTOBYETBCS JEKiIbKa CHEIU(DIYHUX METOMIB JUIS 3MEHIIICHHS
PI3HMII MK IIBUJIKOCTSMH MPOLECOPA 1 TaM'ATI:

- opranizaiisga OUIbIIOr0 1 OUIbII MIBUJAKOTO Kella JJig MiHIMI3alli KiIbKOCTI
HEOOX1JHUX 3aIIMTIB 4O IIaM'dTI

- mependavaeTbesl JIOTIKa MPOPOKYBaHb MaWOyTHIX 3alUTIB A0 TaM'sTi, 110
JIO3BOJISIE BUKOHATH 1X 3aBYACHO

- CTBOPIOIOTHCS IHCTPYKUII Mpea3arpys3ki, IO 3MEHIIYIOTh 3aTPUMKH MpU
BUTSITaHHI JaHUX

- OpraHi3yeTbcsi KOHBEEpHE 30epiraHHs  omepamiii  Juid  3amoOiraHHs
3axapallleHHs Kellla

- 3abe3rnevyeTbcs M03a4eproBe BUKOHAHHS 1HCTPYKI[H, HE 3ymuHSE OOpOOKY
JAHUX M1 Yac X OYIKyBaHHS.

DDR SDRAM (DDR, Double Data Rate SDRAM) — 11e cMHXpOHHA Mam'siTh 3
MO/IBOEHOIO MIBUJKICTIO Mepeaadl TaHuX, gKa 3'aBuiiacs Ha puHKy B 1998 p. Inmxxenepu
kopriopaiii AMD mopaepnizyBayiu crienudikaiii icnytouoi SDRAM-texHomnorii. Bonu
3aMO3UYHMIIN 17ICI0 «TIOJIBOEHHS» po00YO0i YacToTu 1HTEpdelcy Mo BIAHOMICHHIO 10 HOT0
peanbHOi TakTOBO1 YacToTi. Ha choronHimHii AeHb, e TN maM'sTi HaWO1IbIT 4acTo
3actocoByeThbes B [1IK, Tomy DDR noeanye B co01 NpuiHATHY MIBUAKICTB 1 IPU LIBOMY
BIJIHOCHY JenieBu3Hy. LI Momaysni MOXyTh CyMIIIaTH OpsIMy 1 3BOPOTHY INepenadyi
MaKeTIB JIaHUX, B PE3YyJIbTAT1 4OTO IX MIBUAKOMIIS PI13KO 3POCTAE.

DDR2 SDRAM —crangapt mam'sti, 3atBepmkennii JEDEC. IN'omoBHa nepeBara
apyroi Bepcii mossirae B OUTHIII BHUCOKIM 4acTOTi poOOTH 1HTepdelcy 1, BIAMOBIIHO,
MOIBOEHIM MPOMYCKHIN 31aTHOCTI. [Ipu iboMy caMi MiKpocXeMu mam'siTi IPOJOBKYIOTh
¢bynkmionyBatu Ha yactotri 100 MI', a mns Ttoro mo6 3abe3nednTH TaHUMH OUTBIIT
IIBUIKICHUM 1HTEep(]eiic, BAKOPUCTOBYIOTHCS 301IbIIIeHI Oy(QEepHi periCTpH.

DDR3 SDRAM (Bix anra. Double Data Rate 3 Synchronous Dynamic Random
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Access Memory — CHHXpOHHa JWHAMI4Ha MaM'ATh 13 JOBUIBHHUM JOCTYIIOM Ta
MOJIBOEHOIO IIBUJIKICTIO TepeAadl JaHUX, TPETE MOKOJIHHS) — 1€ THUIl ONepaTUBHOT
nam'siTi, 10 BUKOPHUCTOBYETHCS B OOUMCIIIOBAJIbHIN TEXHIIl B SKOCTI OMEPATHUBHOI Ta
Bijieo- nmam'siti. [lpuiinna Ha 3miny nam'sti tumy DDR2 SDRAM.

B DDR3 3Mmenmeno Ha 40% criokuBaHHsI €Heprii MopiBHAHO 3 MoAysiMu DDR?2
SDRAM, mnio obymoBneHo 3menmieHoro (1,5 B, B mopiBusHHI 3 1,8 B gns DDR2
SDRAM Ta 2,5 B s DDR-SDRAM) Harnpyroro >KUBIEHHS THI31 aM'sITi.

DDR4 SDRAM (anrn. double-data-rate four synchronous dynamic random
access mMemory) — HOBHI THII OIEPaTHBHOI MaM'sTi, IO € €BOJIOIIHHUM PO3BUTKOM
nonepennix mokomias DDR (DDR, DDR2, DDR3). Bigpi3HS€TbcsI TiABUIIICHUMHU
YACTOTHUMH XapaKTePUCTUKAMU 1 3HWXKEHOI0 Harpyrowo. OcHoBHa BiaMmiHHICTH DDR4
MoJisirae 'y TOJABOEHOMY A0 16 umcmi OaHKiB, MO JO3BOJIMJIO BIABIYI 30UTBITUTH
MBUAKICT nepeaadi — 10 3,2 ['6it / c. [Iponyckna 3natnicts nam'siti DDR4 nocsrae
34,1 Tb / ¢ (y pa3i MakcuMayibHOi e(eKTHBHOI YacToTH 4266 MI'1, BHU3HaYeHOT
crenudikamisamu). KpiMm Toro, migBuIlieHa HaAIHHICTE POOOTH 3a paXyHOK BBEICHHS
MEXaHI3My KOHTpOJIO IMApHOCTI Ha IIMHAX aJpecu 1 KoMaHl. byne miarpumyBatu
edexTuBH1 yactotu Big 1600 1o 4266 MI'1. Y MacoBe BUpOOHUIITBO BUNIE TPUOIU3HO
B npyriid nonoBuHi 2014 poky. ¥V ciuni 2011 poky kommanis Samsung oiriiiHo
MpeICTaBUIIa HOBI MOYJI1, 1110 TpaItoloTh B pexkuMi DDR4-2133 mipu nanpysi 1,2 B .

RDRAM (Rambus DRAM) — 3amareHToBaHa JuHaMivyHa MmaMm'sTh Rambus.
OcHoBa apxiTekTypu Rambus — OaHku mam'sTi, «IPOHU3AHD» IIBUJKICHUM KaHAJIOM.
Kanain sBisie co0010 €NIeKTpUYHy HIMHY, MIJKIIYAaTH €JIEeMEHTH aM'aTi 10 KOHTpoJiepa
1 po3'emiB. Kanan BXoIuTh B MOAYJIb HA OJHOMY MOTO KiHIl, IPOXOJUThH Y€pe3 BCl YU
1 BUXOJUTh Ha IHIIIOMY KIiHII MOJYJIA.

OCHOBHUX BIAMIHHOCTEH BiJ mam'siTi HONEPEHIX MOKOJIHb TPH:

- 30UIBIIIEHHS TAKTOBOI YaCTOTHU 32 PaXyHOK CKOPOYEHHSI PO3PSTHOCTI MINHU;

- 0JIHOYACHA Iepejadya HOMEpPIB PsKa Ta CTOBIMYMKA KOMIPKH;

- 30UIBIIIEHHS KUTHKOCTI OAHKIB JIJIsl MTOCUJICHHS TIapaieli3my.

Hait6inpmmii Hemomik Rambus — cKIIamHICTh 1, SK HACIIIOK, OUTBIIMN PO3MIp
KOXKHOTO Yira.

ESDRAM (Enhanced SDRAM) — Oinbll MBUIAKAN BapiaHT apXiTEKTypH
SDRAM. Biapi3Hsi€eTbCS 3HAYHO MEHILIMM YacoM JOCTYIy /10 OCHOBHOMY MAacHUBY
nam'saTi 1 HasgBHICTIO BOygoBaHoro 0yioky kemi-perictpiB SRAM. ESDRAM mnoBHICTIO
cymicHa 3 SDRAM.

VC SDRAM (Virtual Channel SDRAM) — po3pobnena kommaniero NEC.
Mictute SRAM-kem, mo MicTuTh 16 BipTyanbHUX KaHamiB, adbo 16 SRAM-kem no 1
Kb. V Ttoit yac sk ESDRAM cam mikiyerbcss npo kemryBanHi, kel VC SDRAM
YIPABJISIETHCS YINICETOM.

CDRAM (Cached DRAM) - oOydepusoBannuii DRAM. Ils nam'ste €
nonepenuukom 3D RAM 3 BOymoBanuM B MikpocxeMy kemieM. [Ipaiitoe 3 30BHINIHIM
KOHTpoJiepoM Keri-mmam'siti. KomOiHOBaHUY BapiaHT CTATUYHOI Ta JUHAMIYHOT TaM'sTi,
B SAKOMY Teplia CIyXHUTb Kemem g fApyroi. Lleit Tunm mam'sTi  iaeanbHO
NPUCTOCOBAHUN OYTHM OCHOBOIO JJIsi TEKCTYpPHOI mam'siTi, 1 MOxe OyTH OpraHiYHUM
nomoBHEHHSIM nam'siTi Tury 3D RAM 3 11 BUCOKOIO MPOMYCKHOTO 3/IaTHICTIO.

-72 -



3D RAM — 3acTocoByeThCsl y BOYJOBAaHUX OOYHCIIOBAJIBLHUX 3aco0ax 1 Kelll-
nam'sITi, peaTi3oBaHuX Ha piBHI yina. Lle TexHooris podounx craHiiit ajst oopoodku 3D
rpadiku, ska 3a0e3nedyye J0JaTKOBE 30UIBIICHHS MNPOAYKTUBHOCTI. BiapizHsaeThCs
BHCOKOIO ONITUMI3ALII€0 JJIsI BAKOPUCTAHHS IIPU BUKOHAHHI TPUBUMIPHUX OTMEpaIlii.

FCRAM (Fast Cycle RAM) — RAM 3 mBUAKAM IUKIOM. Mae CyTTeBI
BimMiHHOCTI BT DRAM. 3a mBuakicTioO poOoTH 1eil Tun nam'sti 6au3bkuit 10 SRAM,
a 3a o0csiroM He Biapi3HseTbes Bim SDRAM.

MRAM (Magnetic RAM) — maruitauit O3I1. Texnonoris 30epiranas iHGopMmartii
B MRAM monsirae B pO3MIIICHHI €JIEMEHTa, M0 MICTUTh MOJICKYJIW TUIATHHU 1
KOOAIbTy, MIXK JIBOMa MarHiTOMPOBOJALIIMI IIapamH. 3amuc 1 YUTaHHS TPOBOAUTHCS
IIUISIXOM 3MiHW MarHiTHOI aKTUBHOCTI B KePYIOUHX Imapax. [[ukia yuTaHHsS 1aHOTO TUITY
nam'siTi CKJajiae BChoro 6 He.

NVRAM (Non Volatile RAM, nocTiiiHa mam'siTh) — €HEProHe3aIeKHa IMaM'STh,
o 30epirae iHGOPMAIlIIO TPUBAIUMA Yac MPU MOBHINM BiJICYTHOCTI KMBJIEHHS, BUKOHAHA
3a TexHoJjoriero flash, po3pobaenoi kommnaniero Intel.

RD RAM — MOXIMBUW TPETEHJCHT HA IIWPOKE MOIIMUPEHHS 1 MPUNUHATTA B
AKOCT1 CTaHJapTy Ha TaM'aTb 3 BHUCOKOI MPOAYKTUBHICTIO. [liaTpuMyeThCs
0OMEKEHUM YHUCIOM IrpaiyHUX KOHTPOJIEPIB, aje 3 4aCOM CUTYaIlisl MOXKE 3MIHUTHUCA.

SGRAM — BupoOmserbcs 3a crangapramu JEDEC, pisHoBun SDRAM,
onHonoptoBas. IIpoAyKTHBHICTh ONTHMI30BaHa [jsi rpadiyHUX oOmeparii, ajae Mnpu
IIbOMY Ma€ XapaKTEPHCTHKH, BIACTHBI BHUCOKOIIBUAKICHOI MaM'sATi, IO JO3BOJIIOTH
BUKOPHUCTOBYBATH 11€¥ TUII MamM'siTi Jy1st 30epiranHs TeKCTyp 1 z-0Oydepuzanuu. [neansHo
MIIXOAUTh s TpadiuHUX aJanTepiB 3 OJHUM HEAOPOTMM OaHKOM Mam'siTi, IIO
BUKOPUCTOBYETHCS 115t 2D/3D rpadiku Ta udpoBoro Bigeo.

VRAM — TexHoJsoriss JBOMOPTOBOI MaM'sATi, SIKa BCE 1€ 3aJMINAETHCS KpallUM
pILIEHHSM JJI1 CTBOPEHHS Oy(epiB Kaapy 3 BUCOKOIO MPOAYKTHUBHICTIO.

WRAM — BHCOKOIIBUJIKICHA, TBOIMIOPTOBA TEXHOJIOTIS MaM'aTi, BAKOPHUCTOBYBaHA
TUIBKK JIBOMa BUPOOHMKAMH BijeoajantepiB — kommaHisMu Matrox 1 Number Nine.
Le# Tunm mam'siTi BUTOTOBIIIE OANH BUPOOHUK — Samsung. HectanmapTHuil THI Tam'sTi,
[0 BHUMAara€ BUKOPUCTAHHS CHEIIaJbHOI TEXHOJIOTIT B KOHTpojepax. TexHosoris
BUT'OTOBJICHHS TAKMX KOHTPOJIEPIB 3aMaTeHTOBaHAa, OTXKE, HE € 3arajlbHOIOCTYITHOIO.

8. BIJEOKAPTA. 3BYKOBA KAPTA.

8.1 Bimeoamanrep.

8.1.1. [Ipouecop BiAeOKapTH.

8.1.2. BimeomaM'aTh.

8.1.3. [Ipuckopenwuii I'padiunuii [lopt (AGP).
8.1.4. [Iporpamuutii intepdeiic API.

8.1.5. [ludpo-ananorosuii mepeTBOproBay.
8.1.6. Bineopexumu..

8.2 3BykoBa KapTa
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8.2.1. Knacudikarrisi.
8.2.2. OCHOBHI XapaKTEPUCTUKH.
8.2.3. Po3'emu.

8.2.4. IlpunIiumn pob0oTH 3ByKOBOI KapTH

Knwuoei mepminu:

MIDI crangaprt, Bineoanantep, BiicoKapTa, BIICOKOHTPOJEP, rpadpiuHuil pexum,
npuckopenuit rpadiunuit mopt AGP,nporpamuuii inTepdeiic, CHHTE3aTOp, TEKCTOBHI
pexuM, 1 po-aHAIOTOBUI TIEPETBOPIOBAY.

8.1 Bizeoaganrep.

BineoaganTep (BimeokapTa, BijleoruiaTa) - e MPUCTPiH, 0 3M1MCHIOE iIHTEepdeiic
3 KOMITIOTEPOM NpH MiAKIIOYeHHI MOHITOpa. KoxeH KoMm'ioTep Mae BieoKapry,
BUKJIIOYAIOYM Tl, B IKMX BCS HEOOX1JHA €JEKTPOHIKa BOyJ0BaHa MPSIMO B MAaTEPUHCHKY
miaTy (B I[bOMY BHITaJIKy MOKHa BCTAHOBUTH HOBY BIJICOKapTy, ajie CTApy JOBEACTHCS
MOMNEPETHBO BIKIIIOUNUTH).

®di3uyHO BiJIeOKapTa SIBIAE COOOIO OararomapoBy JPYyKapChbKy IUIaTy, Ha SKid
3MOHTOBaHI MIKPOCXEMH, KOHJEHCATOPU 1 JEsAKl IHIII JETalll, a TaKOX PO3'€MHU IS
MIIKJIIOYEHHS MOHITOpa (3a3BHYail KUIBKOX), 1, y OaraThboX BHUIAJKax, TeJeBi3opa.
OxpeMi Mojieli MalOTh BiJIEOBX1J, BUKOHaHui y Burisaal pos'emy RCA, a iHoml BiH
MOETHYETHCS 3 B1IEOBUXOJIOM.

OYyHKIIOHAIBHO BificoaanTep CKIATAETHCA 3 ICKIJIBKOX 000B'SI3KOBUX OJIOKIB:

. rpadiuHuii Tpolecop, SKUM Ha3UBaIOTh TAKOX TrpapiyHUM YIIICETOM
(chipset - Habip MikpocxXeM, KOMILIEKT YiIliB);
. B1JICOKOHTPOJIEP - 1I€ MPUCTPii, 110 BIAMOBIIA€ 32 BUBEJACHHS 300paKEHHS

3 BlJ€onam'siTi, pereHepariito ii BMicTy, OpMyBaHHS CUTHAJIIB PO3TOPTKHU JJIs1 MOHITOpa
1 00pOOKY 3aMMUTIB LICHTPAIBHOTO MPOLIECOPa;

. MIKpOCXEMU Biaeomnam'sTi, B siki 3anucani BIOS Bigeo, ekpanHi mpudtw,
ciyx60B1 Tabmuii 1 T.0. [I3[1 He BUKOPUCTOBYETHCS BIIEOKOHTPOJIEPOM MPSIMO - JI0
HBOTO 3BEPTAETHCS TUIBKU IEHTPAIBLHUN MPOIECOp, 1 B PE3yibTaTi BUKOHAHHS HUM
nporpam 3 I1311 BigOyBarOThCS 3BEpHEHHSI 10 BUACOKOHTpOUIEpY 1 Bimeonam'sti. [1311
HEOOXITHO JIUIIE JJIsl MOYaTKOBOTO 3aIlyCKy ajaamrtepa i pobotu B pexxumi MS DOS;
omepariifHi cuctemu 3 Tpadiunum iHTepdeiicom (Windows ab6o OS / 2) ne
BUKOpUCTOBYIOTH [13I1 aia ynpasmiHHS agantepom;

. g po-ananorosi nepersoproBayui (RAMDAC);

. po3'emu.

8.1.1. IIpouecop BigeoxkapTH.

[lepmi koMmm'toTepHi BifeokapTu Oyiau MOOyIOBaHI 3a MPUHIUIIOM KaJApOBOTO
Oydepa, 3riTHO 3 SKUM BJIacHE 300paxkeHHs (HOpPMYyBaIOCS HEHTPATBHUM ITPOLIECOPOM
KOMIT'IOTepa 1 IporpaMHUM 3a0e3MleUeHHsIM, a KapTa BiANOoBIgaIa JUIIE 3a 30epiraHHs
(B Oydepi mam'ati) 1 BUBEACHHS 3 MEBHOI YaCTOTOI0 OKPEMHX KaJpiB Ha MOHITOP.

OnHak TIIBHINEHHS BHMOT JI0 SIKOCTI 300paKCHHS, IOB'SI3aHE 3 IMOSBOIO CKIIQJHHUX
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TPUBUMIPHUX KOMIT'FOTEPHHX 1rop 1 MpodeciiiHuX KOHCTPYKTOPCHKUX CUCTEM, MPUBEIIO
70 HEOOXITHOCTI CTBOPEHHS CIEIIali30BAHOIO TMpollecopa, SKUWA Ou 3aliMaBcs
BUKJIIOUYHO (OpMyBaHHSIM (TOYHIIIE, pPO3paxyHKOM) 300paxkeHHs. I[lpu 1bomy
IEHTPAJbHUM MPOIECOpP KOMIT'IOTEpa 3BUIBHUBCS MPAKTUYHO BIJ BCIX (DYHKIIIH,
MOB'SI3aHUX 3 T00Y10BOI0 300pakeHHs . CydyacHi rpadivyHi mIpoiecopu Mo CKIaHOCTI He
MOCTYTAIOTHCS LIEHTPAIBHUM IpollecopaM, 1 OUIbII TOTO, y 0ararbox MOMYJISIPHUX
MOJIETIIX ~BUKOPUCTOBYIOTHCSL TEXHOJIOTIi, II€ HE 3HAMIIIM 3acTOCyBaHHS B
HEHTPaJIbHUX MPOIecopax.

Crnouatky naHi B nu(poBOMY BUIJISIL 3 IIMHHU MOTPAIUIIOTH B BiJEOMPOIIECOD,
7€ BOHM TOYMHAIOTH oOpoOmsatuca. Ilicns wnporo oOpoGneni uudpoBi nHaHi
HAIPAaBIAIOTHCS B BIJEONaM'AATh, JI€ CTBOPIOETHCS 00pa3 300pakeHHS, SKE MOBHHHO
OyTH BUBEJICHO Ha JAUCILUIET.

J51s BUKITIOUYEHHSI KOH(JIIKTIB P 3BEPHEHHI JI0 MTaM'sATi 3 00Ky B1JIEOKOHTpOJIEpA
1 IIGHTPAJILHOTO MpoIlecopa NepIrii Mae okpeMuit Oydep, sKuil y BITLHUM BiJ 3BEpHEHD
LIT yac 3amoBHIOETHCS TAHUMH 3 BiJI€OMam'sITi.

Aximo KOH(MIIKTY YHUKHYTH HE BJIA€ThCA - BIJIEOKOHTPOJIEPY TOBOJAUTHCS
3arpuMyBatu 3BepHeHHs L{I1 mo Bigeomam'siTi, M0 3HMKYE MPOAYKTUBHICTH CUCTEMH,
JUTSI BUKJTIOYEHHSI TIOJIIOHUX KOH(QUIIKTIB y PSAMl KapT 3aCTOCOBYETHCS TaK 3BaHa JIBOX
MOPTOBA MaM'ATh, KA MPUITYCKAE OJHOYACHI 3BEPHEHHS 3 OOKY JIBOX MPHUCTPOIB.

[lepmi HiX crath 300paXE€HHSM Ha MOHITOpI, JBIMKOBI IU(pPOBI JaHI
00pOOIISIFOTHCS IIEHTPAIBHUM MTPOLIECOPOM, MTOTIM Uepe3 IIMHY TaHUX HAMPaBJISIIOTHCS B
BlJieoaganTep, A€ BOHU OOPOOISIOTHCS 1 IEPETBOPIOIOTHCS B aHAJIOTOBI JaH1 1 BXKE MICIsA
bOTO HAIpaBJSIOTECI B MOHITOP 1 (QopMytoTh 300paxenHs. llotim, Bce me B
uudpoBomy Gopmari, AaHi, O YTBOPIOIOTH 00pa3, nepeaatotbcsi B RAMDAC, e BoHuU
KOHBEPTYIOTHCS B aHAJIOTOBUM BHTJISIA, IMICIIS YOTO MEpPEAalOThCs B MOHITOP, HA SKOMY
BHUBOJIUTHCA MOTPIOHE 300paKeHHS.

TakuMm 4MHOM, Maikeé Ha BChOMY IIUISAXY MPOXOKEHHS ITUGPOBUX TAHUX HAJl
HAMU BHUKOHYIOTHCS PI3HI OTNepailii NepeTBOPEHHS, CTHUCKAaHHA Ta 30epiraHHs.
OnTuMizyroud Il Omeparlii, MOXHa JOMOTTHUCS IiJIBUIICHHS MPOJAYKTHUBHOCTI BCI€T
BijeomiacucTeMu. Jlume ocranHii Biapizok muisixy, Biqx RAMDAC no moHiTOpa, KOJIU
JlaHl MalOTh aHAJIOTOBUI BUTJISAJI, HE MOYKHA ONITHMI3yBaTH.

KpiM BHYTpIIIHBOI apXiTEKTypH, SIKa y PI3HUX BiJIEOMPOIIECOPIB MOXKE ICTOTHO
BIJIPI3HATHCS, BOHH XapaKTE€PU3YIOThCS MapaMeTpaMu:

. TaKkTOBa 4YacToTa po0oTH rpadiyHoro siapa. Y CydacHUX UiMiB BOHA
cTtaHoBUThH 10 1329 MI'11, B 3a71€KHOCTI BiJT KJIacy.
. TEXHOJIOTIYHUN TMPOIIEC, MO SAKOMY BUTOTOBJICHHMH d4in. 3HayHa KUIbKICTh

rpadiyHUX MPOILECOPiB B AaHUI Yac BUIyCKAae€TbCAd MO0 40HM — 28HM TEXHOJIOTTYHOMY
nporecy. UuM jmockoHamimie (MIHIATIOPHI) TEXHOJIOTISI, TUM OUIbIlI€ MIKPOCKOIIYHHUX
TPAH3UCTOPIB MOXHA BMICTUTH Ha KPUCTall OJHUX 1 TUX € PO3MIpiB, IO O3HAUYaE
O1JIbLII BUCOKY IPOAYKTUBHICTb 1 OTHOYACHO MEHIITy COO1BapTICTh BUPOOHUIITBA.

Ha mpoaykTuBHICTS TpadivyHOT MiACUCTEMH BIUTMBAIOTH KiTbKa (DaKTOPIB:

o KinpkicTh yHIBepcanbHuX miekaepaux npoitecopiB (CUDA-snep);

o [linTrpumyBanux API i TexHOMIOTI;

e HowminansHO1/AMHaAMIYHOT YacTOTH rpadiyHoro sapa, MI';

e Yacrotu nam'sti (edektuBHOT), MI'1;
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OO6csry nam'sri, I'b;

Tumny nam'siTi;

Mupuay MIUHA aM'aTi, O1T;
[TpomyckHoi 3matHOCTI am'sti, I'b/c;
Tuny muHwy;

MakcuManbHOT pO3IIIbHOT 31aTHOCTI;

Jlnis 301bIeHHsT TPOAYKTUBHOCTI rpadiuHOl MiJCUCTEMH HACTUIBKU, HACKUIBKH
11e MOYKJIMBO, JOBOJUTHCS 3HUKYBATH JIO0 MIHIMYMY BCi MEPENTKOAN Ha I[bOMY HUIIXY.
['padiuynmii KOHTpoJEp BUKOHYE O0OpoOKy TpadiuyHuMX (QYHKLINA, 10 BUMAararmoTh
IHTEHCUBHUX OOYHCIICHb, B PE3yIbTaTl PO3BAHTAXYETHCA IEHTPATHHHUI MPOIIECOP
CUCTEMH. 3BiJICM BWIUIMBAE, 1O TpadiyHUN KOHTPOJEP IMOBHHEH OIMEpPYyBAaTH CBOEI
BJIACHOI, MO’KHA HaBITh CKa3aTH MPHUBATHOI, MICIIEBOI Mam'aTTiO. Tum mam'sti, B KA
30epiratotTbes rpadiuni JaHi, Ha3uBaeTbes Oydep kaapy (frame buffer). ¥V cucremax,
Opi€EHTOBaHUX Ha 00poOky 3D-momarkiB, MOTPIOHO Ie ¥ HASBHICTH CHEIIATBHOI
nam'sari, 3BaHoi z-Oydep (z-buffer), B sikomy 30epiraerbcs iHbOpMaIlliss mpo rIHOUHY
300pakyBaHOi clleHU. Takoxk, B JIEIKHX CHCTEMaX MOXKE MaTHCs BjacHa Mam'siTh
TeKCTyp (texture memory), TOOTO mam'siTb JJsi 30epiraHHs €JEMEHTIB, 3 SKHUX
dbopmyroThcsi TOBepXHI 00'ekTa. HasiBHICTH TEKCTYpHHX KapT KIIOYOBUM YHUHOM
BIUIMBA€E HA PEATICTUYHICTh 300paKeHHS TPUBUMIPHHUX CLEH.

8.1.2. Bineonmam'iThb.

Bigeonam'sath CiyKuTh 1Jis1 30€piraHHs 300pa)XK€HHsI - T'pa€ PoJib KaJpOBOTO
Oydepa. LlenTpambHuil mnporecop KOMMI'IOTEpa HaIpaBlig€ BiJIEOJaHI B IIIO
CHenlagi3oBaHy MaMm'sTh, a MOTIM TpadiuHUNA HPOLECOp BIACOKAPTH 3UUTYE 3BIATH
OTpUMaHy 1H(MOpMAILiIO.

[Ipuponno, nns 3abe3nedeHHs e(QEKTUBHOI TMepefadl JIaHUX BaKIUBOIO
MPOIMYCKHA 3JaTHICTh BiJEONaM'saTi, XapaKTepuzyeMmMa pO3PSAHICTIO, e(EeKTHUBHA
4acCTOTOI0 pOOOTH IIWMHH, MO SKIM TepenarThcs JaHl 3 Bigeomam'siTi 70 rpadidHOTO
npoiiecopy 1 nareHTHicTio (latency - yac 3aTpuMKH MpHU Mepefadi JaHuX) MIKPOCXeM
mam'sTi.

OOcsar Bimeonam'siTi, BCTAaHOBJICHOI Ha KapTi, BaXXJIUBUM HE CTUIBKH IS
MIPUCKOPEHHST TIBUJKOCTI pOOOTH CaMOi KapTH, sSKa BU3HAYAETHCS, B 3HAYHIA Mipi,
MPOITYCKHOK 3/IaTHICTIO BCI€T BIJEOCHCTEMH, CKUIBKU IJIi pOoOOTH 3 TPUBUMIPHUMU
300paKEHHSIMU 3 BUCOKMMHU JI03BOJIAMU 1 BEJIMKOIO TNIMOWHOIO KOJIbOpYy. MakcuMalibHO
MOXJIMBUM TOBHUU 03B Bimeokaptu - AxBxC, ae A - KUIBKICTh TOYOK TIO
ropusoHTaii, B - mo Beptukani, 1 C - KIIBKICTh PO3psiAiB, HEOOX1qHA ISl 30epiraHHs
MO>KJIMBUX KOJIbOPIB KOKHO1 Touku. Hanpuknaz, s no3sony 640x480x16 nocuts 256
K6, ana 800x600x256 - 512 K6, mis 1024x768x65536 (iHine mMO3HAYEHHS -
1024x768x64K) - 2 M6, i 1.0. Ockinbku aasi 30epiraHHs KBITiB BiIBOJUTHCS IIija
KUIBKICTh PO3PSIB, KUTBKICTh KOJIBOPIB 3aBXKIU € cTyneHeM Biiku (16 xombopis - 4
po3psay, 256 - 8 po3psnis, 64k - 16,1 1.71.).

8.1.3. Ilpuckopennii I'padiunumii [lopt (AGP).
[Tpuckopennit rpadgiuauii noptr (AGP) - ue posmumpenns mwmuau PCI, 4yue
Mpu3Ha4YeHHs - 00poOka Benukux macuiB nanux 3D rpadiku. Intel po3pobisiia AGP
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JUISL BUPIIIEHHS IBOX Mpo0iem nepen BrpoBamkeHHsM 3D rpadiku Ha PCI. To-niepie,
3D rpadimi notpiOHO siKHaKMOUIbIIE TaM'saTi iHGOpMallli TEKCTYpHHX KapT (texture
maps) 1 z-0ydepa (z-buffer). Uum OibIe TEKCTYpHUX KapT JOCTYIHO Jy1s 3D nonartkis,
TAM Kpallle BHUTJISIAae KiHIEBUH pesynbrar. [Ipm HOpManmpHHX oOcCTaBHHaX z-Oydep,
SKUW MICTUTH 1H(OpMAIlil0, IO BIJIHOCUTHCS JIO TMOJAHHS TJIMOMHU 300pa’KeHHS,
BUKOPHCTOBYE Ty K TMaM'siTh, MO i TekcTypH. Llei koHmKT Hamgae po3podbHukam 3D
Oe3miu BapiaHTIB A7 BHOOpPY ONTHMAIBHOTO PIIIEHHS, [0 BOHHU MPUB'S3YIOTH 0
BEJIMKOI 3HAYUMOCTI MaM'siTi JJid TEKCTyp 1 z-Oydepa, 1 pe3yiabTatu 0e3mocepeaHbo
BIUTMBAIOTH HA SKICTh BUBEJICHOTO 300payKEHHSI.

k1o BU3HAYUTH KOPOTKO, 1o Take AGP, 1e - npsme 3'eqnanHs Mix rpadigaHoi
MIJCUCTEMOIO 1 CUCTEMHOT mam'saTTio. Le pirmeHHs 103Bosiste 3a0e3neun T 3HAYHO Kparili
MOKa3HUKHU Tepefadl JaHuX, HiK npu nepenadi udepe3 muHy PCI, 1 BoueBuan
PO3p0o06IIsIH, 1100 330BOIBHUTH BUMOTaM BuBeieHHs 3D rpadiku B pexxumi peaabHOTo
yacy. AGP no3Boiuth eeKxTrBHIIIE BUKOPUCTOBYBATU MaM'siTh CTOPIHKOBOTO Oydepa
(frame buffer), TumM camMum 301IBITYIOYH MPOAYKTUBHICTD 2D rpadiku, sk 301IbIIYIOUN
IIBUJIKICTh MPOXOHKEHHS MOTOKY AaHux 3D rpadiku yepes cucremy.

Uepes AGP moxHA MIAKIIOYMATHA TIABKA OJMH THUIT TPUCTPOIB - 1€ rpadiyHa
iata. ['padiuHi cucreMu, BOy0BaH1 B MaTEPUHCHKY IJIaTy 1 BUKOpUCTOBYIOTH AGP,
HE MOXXYTbh OYTHU MOJIMIICHI.

8.1.5. Intepdeiic PCI-EXxpress.
Iarepderic PCI-Express (PCI-E) - me 3acid0 B3aeMomii, 10 CKJIaga€eTbes 3
KOHTpOJIEpa IMIUHY Ta BIMOBIIHOTO CJIOTY (puc.8.1) Ha MaTEpUHCHKIM TIIaTI.

. D AV N .
Cross J

@

d, &

W TMS-TTS1WVER: 2T

Puc. 8.1. Po3’emu PCl-Express 3.0 Ha MaTepUHCHKIN TIJI1aTI.

Jlanuii BUCOKOMPOIYKTUBHHUM MPOTOKOJ BUKOPUCTOBYETHCS IS ITiIKJIFOYCHHS
BIJICOKApTH B CHCTeMY. BIiNMOBIIHO, HA MAaTEPUHCHKIN TJIaTI MPUCYTHINA BIAMOBITHUMN
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cinot PCI-Express, Ky/iu 1 BCTaHOBIIOEThCA Bifeoanantep. Lleit mporokonu npuiiiioB Ha
3Mminy 1HTepdeiicy AGP, konu naHoro iHTepdeicy, NpOCTO KaXydd «IepecTayio
BHCTA4aTH.

OcHosHi xapakrepuctuku PCI-Express (1.0, 2.0 i 3.0)

HesBaxkatoun nHa Te, mo Ha3Bu 1 PCI PCI-Express ayxe cxoxi, NPUHIUIN
B3a€MOJI1 y HUX KapJIWHAIBHO BiIPi3HAIOTHCS. Y PCI-EXpress BUKOPUCTOBYETHCS JTiHIS
- IBOHAIPABJIEHOTO TMOCIIIOBHOTO 3'€THAHHS, TUITYy "TOYKa-TOUYKA'", JaHUX JIHIA MOXE
OyTH aekiIbKa. Y BUIAJKY 3 BiJIEOKapTaMy 1 MATEPUHCHKUMH IIaTaMH (HE BPaXOBYEMO
Cross Fire 1 SLI), sxi miarpumytots PCI-Express x16 (ToOTO OUIBLIICTH), MOXHA
3ampoCTO 370TafaTHCs, MO Takux JiHiA 16 (puc.8.2), TocuTh 9acTo Ha MaTEPUHCHKHUX
mwiarax 3 PCI E 1.0, moxHa Oyno crioctepiraTi Apyruil ciaoT X8, A poOOTH B PEKUMI
SLI a6o Cross Fire.

B PCI mpuctpiii migkitodaeTrbes A0 3araibHOi 32-X PO3PsAHOI HapaliedbHOI
II1HI.

PCI Express Example Connectors

BANDWIDTH
x1 Single direction: 2.5 G

Dual Directions: 5 C

BANDWIDTH
x 4 Single direction:

Dual Directions: 20 Gbps/1.6 GEps

X8

Puc. 8.2. Ilpuknao cromis 3 pizHoio KilbKicmio aiHill

st Tarepdeiicy PCI-Express 1.0 mponyckHa 31aTHICTS CTaHOBHTH 2,5 01T / C.
Ili mani moTpiOHI HaM, 100 BIJICTEXKYBAaTH 3MIHM IIOT'O MapaMeTpa B PI3HUX BEPCIX
PCI-E.

Hami, Bepcis 1.0 eBomomionyBana B PCI-E 2.0. B pesynbrati nanoro
NEPETBOPEHHS, MU OTPUMAJIU B JIBa pa3u OUIBIILY MPOIYCKHY 3/1aTHICTh, TOOTO 5 ['0iT /
C, aJIe XOTUIOCS O BIJI3BHAYUTH, 1110 B MPOAYKTUBHOCTI IpadiuHi aganTepu, 0OCOOIUBO HE
BUTpAJI, TaK SIK L€ MPOCTO Bepcid iHTepdeiicy. Benmka yacTuHa MNpoOayKTHUBHOCTI
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3QJICKUTh BIJI CaMoOi BIJCOKapTH, Bepcis iHTepdeilcy MoXe TIIbKH HEe3HAYHO
noJinuryBatd abo rajapbMyBaTH Tepenady AaHuX (B JaHOMY BHUMAAKY «TalbMyBaHHS
HEMae, 1 MPUCYTHIM HETIOTaHM 3ar1ac).

Touno Tak camo B 2010 pori, «3 3anmacom», 0yB po3po6ienuii intepdeiic PCI-E
3.0, Ha JaHWIT MOMEHT BiH BUKOPUCTOBYETHCS Y BCiX HOBUX CHCTEMAX.

VY Bepcii PCI-E 3.0, mponyckHa 3paTHicTh Oyna 3017IbllIeHa B JiBa pa3d B
nopiBHsHHI 3 Bepcieto 2.0. Takox Tam 0ys0 BUpOOICHO YMMAJIO TEXHIYHUX 3MiH.

o 2015 pori ouikyeTthest mosisa Ha cBiT PCI-E 4.0, mo nns nuaamivnoi IT-
1HAYCTpii aOCOMIOTHO HE JUBHO.

Yci Bepcii PCI-EXpress MaroTh 3BOPOTHIO CyMICHICTb.

8.1.4. Ilporpamuuii inTepdeiic API.

Jis peamizamii pi3HUX MOXJIMBOCTEH, 3aKiaJeHuX B TpadiuHi TpOIEcOpH,
BUKOPHCTOBYIOThCSI TIPUKIIAJIHI TIporpaMHi 0i10mioTekn abo mnporpamHi iHTepdeiicu
(Application Programming Interface - API, intepdeiic aas nporpaMyBaHHS JT0JATKIB).
[Iporpamuuit iHTepdeiic - 1e Sk OU MNPOMDKHA CXOAMHKA MDK MPUKIATHUMU
porpaMaMu Ta HU3bKOPIBHEBUMHM KOMaHJlaMu JpaiiBepa Bineokaptu. API no3Bosse He
TUTBKH MIJBUIIATHA €(EKTUBHICTh BUKOPUCTAHHS amapaTHOro MOTEHIany rpadidHoro
MIPUCKOPIOBaYa, ajie 1 Ja€ MOJIUBICTh MPOTPAMHO €MYJIIOBATU JAesKl GYHKI, sSKi HE
MIATPUMYE BIIKPUTUN ariapaTHO.

Kpim ycwboro inmoro, came 3aBasku APl 3a0e3neuyerhcsi MakcHMallbHa
CYMICHICTh NPOrPaMHHMX HPOAYKTIB 1 CUCTEM KOMaHJ rpadiyHuX mpouecopiB. Pi3Hi
qinu mATpuMytoTh pizHi API, mpuyomy mno miarpumMyBaHOI Bepcii MPOrpaMHOTO
1HTEepeicy MOXHa B MEPEeBaKHIM OLIBIIOCTI BHUIAJKIB BU3HAYUTH KJIAC 1 TIOKOJIIHHS
B1JICOKApTH, SIKIIO, 3BUYAITHO, BOHA HE SIBJIIE COOOI0 BY3bKOCTEI[iai30BaHUM MTPOAYKT.

8.1.5. Hudpo-ananoroBuii nepeTrBopoBay.

['padiunmii mporecop oTpumye iHPOpPMAIIO PO 300pKEHHS 3 TMaM'sTi
B1JICOKAPTH, TICJIS YOTO JIaHl NepeaarThes B Iudpo-ananorosuii nepersoprosau (LIAII,
DAC a6o RAMDAC) - npuctpiii, IKMil CIy>KUTb JJI TIEPETBOPEHHS PE3YJIbTYIOUOTO
MOTOKY JaHUX, (POPMOBAHOTO BIJJCOKOHTPOJIEPOM, Y PiBHI IHTEHCUBHOCTI KOJIbOPY, 11O
MOJAI0THCSl Ha MOHITOP. bibin TouHo MokHa cka3atu, o RAMDAC 6e3nocepeHbO
BIJINOBIJIa€ 32 KOHBEPTALIIO HUPPOBUX AAHUX MPO 300paKEHHsS] B aHAJIOTOBHM CHUTHAJ,
"3posyminuit”" Oyab-sxkoro mositopa. /[Bi wactunu I[AIT RAM 1 DAC 3BuuaitHo He
PO3TISAAIOTECS PO3AUIBHO, BOHU 3aBXAHM BXKMBAIOTHCS Pa3oM, OJHUM CJIOBOM. Ajie
came Dac-yacTuHa mpu3HaueHa JJisi IEPETBOPEHHS IM(POBOTO CUTHATY B aHAJIOTOBHIA

["onoHi xapakrepuctukn RAMDAC - nie TakToBa yacToTa 1 po3psAHicTh. barato
Cy4yacHI BIICOKapTHU MIATPUMYIOTh OJHOYACHY pOOOTY 3 ABOMAa MOHITOpAMH, TOMY B
Takl KapTh BCTaHOBIIOIOTHCS 1O ABa RAMDAC 1, BiINOBIAHO MO JBa PO3'€eMU IS
MIJIKIIOYEHHS MOHITOpa. Y TMepeBakHI OUIBIIOCTI BIJEOKAPT € TaKOXK BHUXIJ Ha
TEJEBI30p, IO JO03BOJISIE TEPErsgaTH, CKaXIMO, MYJIbTUMEIiNHI mporpamu abo
¢bineMu, Ha BeaMKOMY ekpani. [IpaitoBaTé 3 KOMITIOTEpHUMH MPOrpaMaMH Ha €KpaHi
TEJIEB130pa HEMOXJIMBO HE TUIBKH 3 32 CKPOMHOTO JI03BOJTY TeJempHiiMayda, aje i uepe3
HU3bKY YaCTOTH PO3TOPTKU, TOMY BHUCOKOI SIKOCTI 300pakeHHs1 Ha TB-Buxia ouikyBaTu
He Bapto. Btim, mns mepernsgy ¢inemiB y popmari MPEG-4 sikocti BimeoBuxomy
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IIIJTKOM JIOCTaTHBO HAaBITh JUIs 29-110iMOBOTO TeeBi130pa.

8.1.6. Bineope:xumm.

[Tpu po6oti Ha [1K kopucTyBau MOKe BCTAHOBUTH TIJILKU OJIMH 3 B1JICOPEKUMIB:

['padiuamii pekuM - KOXKEH TIKCeTh Ma€ JOCTYN 3a TIEBHOKIO aipecoro, IIo
703BOJIsI€ 3a0e3meuyBaT BiIOOpakeHHs Tikcens abo Moro BiACyTHICTh. Bigeoriara
MO’K€ 3MIHIOBaTH aTpUOyTH TOYKU - KOJHOpPY ab0 MepexTiHHS. Po3minbHa 31aTHICTH,
Hanpukuan as wiata VGA - 480 psankis o 640 mikcemniB B koxxHoMy (640x480)

TexcToBuil pexuM - €KpaH MICTUTh TUIBKM TEKCTOBI CHMBOJIM 1 HeE
BUKOPHUCTOBYEThCA i TpadiuyHUX A0AaTKiB. EKpaH MOHITOpa po3IieHMH Ha BEIHKI
obmacTi (TiKcen He MaloTh BJIACHOI aJlpecH), KOKHA 3 SKUX MICTUTh OJUH CHUMBOJ.
Bineonnata moxe 3MIHIOBaTH caM CHUMBOJI 1 #oro komip. B TekctoBomy pexumi
pO3/iIbHA 3/IaTHICTh BKA3y€ThCS HE YHCIIOM IKCEIB, a YUCIOM CHMBOIIIB. Hampukman,
y 3BHYAHHOMY TEKCTOBOMY PEXHMMI Moke BimoOpakaTtucs mo 800 cumBojiB B 25
psAKax

KoxeHn Bimeopexum Mae CBOi BIAMIHHI BJIACTHMBOCTI, 1 MPUKIAJHA Mporpama
BUOWpaEe HAMOUTBIIT BIMOBITHUN PEKUM.

8.2 3BykoBa kapTa

8.2.1. Knacudikamis.

Bci 3ByKkoBi miaTH, ki BUKOpUCTOBYIOThCS B [IK MOXHa po3uinTu Ha Tpu Tpynu
3a iX MPU3HAYCHHSIM:

. 3BYKOBI, MICTATh TUIBKM TpPakT IU(GPOBOrO  3aluCy/BiITBOPEHHS.
JI03BOJISIFOTH TUIBKM 3amuCyBaTH a00 BIATBOPIOBATH O€3YNMUHHUN 3BYKOBUH IOTIK, Ha
3pa3ok MarHiToona. Besa poboTa mo 3amaM'sTOBYBaHHIO 3alKMCYBaHOTO 1 MiATOTOBII
BIITBOPEHOr0 IMOTOKY IOKJIAJAEThCA HA MPOrpaMMHOE 3a0e3NeueHHs; ouuppoBaHUN
3BYK IIPU LbOMY B caMiil TuiaTi He XpaHutcs. Jleski 3ByKOBI IJIaTH MarOTh BOyAOBaH1
CUTHAJIBHI MPOIECOPH JJIsI 0OOPOOKH 3BYKY B IpOIleci HOTo 3anmucy abo BiATBOPEHHS.

. My3WYHI, MICTSITh TUIBKA MY3UYHMM cuHTe3arop. Taki mjaTu
OpICHTIPOBAHU, HacaMIepe/l, Ha TeHEepallil0 BIAHOCHO KOPOTKUX MY3WYHHX 3BYKIB IO
KOMaHJIax BiJI IIEHTPAJIBHOTO MpOIlecopa; caMi 3BYKH NpPH I[bOMY a00 CTBOPIOIOTHCS
napamMeTpuyHO, a00 BIATBOPIOIOTHCS OIUGMPOBKHU, 3a3[ajeri/ib MOMIIIEHI B Mam'siTh
cunte3aropa (1131 yu O3I1). My3uuHi TIaTi HE MalOTh MOMJIMBOCTI 3alUCy 3BYKY 1,
HaBiTh npu HasgBHOCTI O3I1 B cuHTE3aTOpP1, HE PO3PaXOBaHI HA BIITBOPEHHS OE3yMUHHOT
3BYKOBOI'O TTOTOKY, XO4Ya 1HOJI IIbOIO MOKHA JOMOTTHCS 3a JOTIOMOTOI OCOOJHBHX
MeToaiB. Jleski My3u4Hi TUIaTA MICTSTh e(deKT-mporecop Jjisi 0OpoOKH CTBOPIOBAHOTO
3BYKY.

. KOMO1HOBaHI1, 200 3ByKO-MYy3W4Hi, 3 00'€lHAHUM Ha OAHIHN TU1aTI HUPPOBUM
TPAKTOM i My3UYHHM CHHTE3aTOPOM.

Y KOMOIHOBaHUX KapTax MOXHa BUIUIUTH YOTUPU OJOKH:

. 0J10K LIM(POBOM 3anUCy / BIITBOPEHHS, IKMI HA3UBAIOTh TAKOXK LUPPOBUM
KaHaJIoM, a00 TPakToOM, KapTH. 3[1HCHIOE MePeTBOPEHHS aHajor-uudpa 1 uudpa-asaior
B pexumi mnporpammor mepemadi a6o mo DMA. Iludposoii kaHam OUIBIIOCTI
noutpenux kapT (kpim GUS) cymichuii 3 Sound Blaster Pro (8 pospsnis, 44 kI'1r -

MOHO, 22 kI'11 - cTepeo).
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. 0s10k cunTe3aTopa. [lo6ynoBanuit abo Ha 6a31 Mikpocxem FM-cunTesy, abo
Ha 0a3i MmikpocxemM WT-cuHTe3y, abo Toro W iHmoro pazom. Ilpaimtoe abo min
ynpaBiaiHHaM apaiisepa (FM, oinbiricte WT) - mporpamua peanizaitiss MIDI - a6o mia
yOpaBIiHHSAM BJaCHOTO TIpoliecopa - amapaTHa peamizaiisg. bigemricte WT-
cuHTe3aTopiB MicTuTh BOyaoBanuii [I3I1 31 cranmapTHuM HAOOpPOM I1HCTPYMEHTIB
General MIDI, a Takoxx O3I1 151 3aBaHTaXKEHHS TOAATKOBUX OIMGPOBAHUX 3BYKIB, SIKI
OyayTh BUKOPUCTOBYBATHCS MPU BUKOHAHHI MY3UKH.

. omoxk MPU (MIDI Processing Unit - mpuctpiit MIDI-06paboTkn).
3niiicHIOE TIpUiioM/Tiepenayy naHux 1o 3oBHimHboMYy MIDI-iHTepdeiicy, BuBeaeHUM
Ha po3'em MIDI/Joystick i pos'em mns mouipnix MIDI-mmaT. 3a3Buuaii OibII-MEHII
cyMmicaui 3 iHTepdeiicom MPU-401, ane HaiuacTime mMOTPIOHO MPOTPaMMHOE
MiITPUMKA.

. 0JI0K MikIepa. 3IIACHIOE PETyIOBaHHSC PIBHIB, KOMYTAIlIO 1 3BEICHHS
BUKOPUCTOBYBAaHUX Ha KapTi aHAJOroBUX cuUrHaiiB. Jlo ckiagy MiKIiepa BXOIATH
nonepeaH1, IPOMIKHI 1 BUX1JIHI HiACUIIOBa4l 3BYKOBHUX CUTHAIIIB.

VY noyipHiX TaTaX OCHOBHMMH OJIOKAMH € BJIaCHE MY3WYHHUM CHHTE3aTOp Ta
6ok MIDI-inTepdetica, uepe3 sxuit mnata otpumye MIDI-noBiomMiIeHHSI 3 OCHOBHO1
kapTku. Cunre3atop 000B's3k0B0 Mae [13I1 piznoro o6csry; nassHicTs O3I1 moxiuBe,
ane He3pydHo, ockimbku MIDI € nocuTh MOBUIBHUM IS 3aBaHTaKEHHS OIU(GPOBOK
iHTepdericom. CHHTE30BaHUI 3BYK MOBEPTAETHCA B OCHOBHY KapTy MO aHAJIOTOBOMY
CTepEOKaHaIy.

8.2.2. OCHOBHI XapaKTepUCTHKHU.

OCHOBHI MapaMeTpu 3BYKOBOI KapTH - pa3psIHICTb, MaKCHMallbHa 4YacTOTa
JTUCKpeTH3allii, KIUIbKICTh KaHadiB (MOHO/CTEpeo), TMapaMeTpu CHHTE3aTopa,
PO3ILIUPEHHICTh, CYMICHICTbD.

Po3psimHicTh KapTH - PO3PSIAHICTH TU(POBOTO MOAAHHS 3BYKY. [CHYIOTH 8-01TOBI,
16-6itoBi, 32-61ToBi1 Ta 64-01TOBI MepeKEBl KapTU. 8-pa3psAAHICTh KapTH NAIOTh SIKICTh
3BYKY, OJTM3BKY 70 TenedOHHOTO; 16-pa3psIHOCTD BXKe MAXOAATH Imia BusHaueHHs "Hi-
Fi" 1 TeopeTuyHO MOXKYTh 3a0€3MEUUTH CTYIIHHY AKICTh 3BY4YaHHS, X04Ya MPAKTUYHO 11€
peani3yeTbecsi ayKe pinko. Po3psaHICTh MOAAHHS 3BYKY HE Ma€ HISKOTO 3B'SI3KY 3
PO3PSAHICTIO CUCTEMHOI TUHU ISl KaPTH, OJJHAK KapTa A 32-po3psannoi muHau MCA,
EISA, VLB a6o PCI 6yne npaioBaty 13 TpOXH MEHIIMMH HAaKJIaJHUMUA BUTpaTaMu Ha
3amuc/BIATBOPEHHS OLU(PPOBAHOTO 3BYKY, HIXK KapTa s [SA.

MakcumanbHa 4YacToTa AMCKpeTHh3auli (ouu(poBKM) BH3HAYAE MAKCUMAJbHY
4acTOTy 3alKMCYBaHOTO/BIATBOPEHOrO CHUTHANy, SKa MPUOJMU3HO OPIBHIOE IMOJOBUHI
4acTOTU JucKpeTru3auii. [ns 3anucy / BIATBOPEHHS MOBH MOXke OyTH A0cuTh 6-8 KL,
IUI MY3UKH CepeHbOoi SKOCTI - 20-25 k['1, 1751 BUCOKOSKICHOTO 3ByYaHHS HEOOX1IHO
44 xI'1y 1 6inbine. YV aeskux KapTax MOKHA MIABUIIUTUA YacTOTy JAMCKpPETHU3allli IHOIO
B1JIMOBH BiJI CTepE03BYKY: ABa kKaHamu 1o 22 kl'1, abo ogun kanan Ha 44 k['11.

[IBuakicte mepenaui: 10Mbit / s (20Mbit / s - y pexxumi Full Duplex), 100Mbit /
s (200Mbit / s - y pesxumi Full Duplex), 1000Mbit / s.

[TapameTpu cuHTe3aTOpa BH3HAYAIOTh MOXKJIMBOCTI KapTH B CHUHTE31 3BYKY 1
My3ukd. Tun cuHTedy - FM unm WT - BuszHauae Bun 3By4yaHHd My3uku: Ha FM-
CUHTE3aTOp IHCTPYMEHTH 3By4aTh IyXe OiaHO, 31 "A3BIHKMM" BIATIHKOM, IMITaIlis
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KJIACUYHUX 1HCTPYMEHTIB Jly>)ke YMOBHA; Ha WT-cuHTe3aTop 3ByuyaHHs Ok "kuBe'",
"cokoBuTe", KJIACHMYHI I1HCTPYMEHTH 3By4aThb IPUPOJHO, a CHHTETUYHI - OUIBII
npueMHO, Ha xopommnx WT-cuHTe3aTopax MoOKe HaBIThb CTBOPUTHUCS BPAKEHHS 'KUBOI
rpu" un "ciayxanua CD". YUucno romnociB (polyphony) BH3Hauae rpaHUYHy KUIbKICTh
€JIeMEHTapHUX 3BYKIB, II0 MOXYTh 3Bydatu oaHo4acHo. O6csr II3I1 yu O3I1 WT-
CUHTE3aTOpa TOBOPUTH MPO KUIbKICTh PI3HUX 1HCTPYMEHTIB abo0 sk iX 3By4aHHs ([13VY
Ha 4 M6 moxe mictutd 500 1HCTpYMEHTIB cepeHbOi SKOCTI abo 3BHUYANHMI, ane
xopomuit GM), ane Benmukuit oOcsr II3I1 He o3HAuae aBTOMATHYHO TApPHOI SIKOCTI
CeMIUIiB, 1 HaBmakd. [Iis BIACHOTO My3WYHOI TBOPUOCTI BEIHMKE 3HAUEHHS MAaloTh
MO>KJIMBOCTI CHHTE3aTOpa 1Mo 00paboTKH 3BYKY (OTMHAIOTh, MOIYJIALIA, (IIBTPYBaHHS,
HasBHICTH  eQeKT-Tporecopa), a TaKOoX MOXJIHMBICTh 3aBaHTAXCHHS  HOBHX
THCTPYMEHTIB.

PosmmpioBaHiCTh BHU3HAYa€ MOXIJIMBOCTI TO MAKIIOYCHHIO JOJAaTKOBHX
OPUCTPOIB, YCTAaHOBII MikpocxeM, pacmupenue o0'emy I[I3I1T yu O3Il 1 T.n. Ha
O0araTboX KapTax € 26-po3psyIHUN BHYTPINIHIA pO3'eM JI MAKIIOUEHHS JOYIpHBOI
IJ1aTH, 110 IpeacTaBisie coborw moaaTkoBuit WT-cuntesarop. [IpakTHdHO Ha KOXKHIM
KapTi € pos'eM mns migkmodeHHs CD-ROM  nns migkiIo4eHHS 10 CTYIIHHOTO
yCTaTKyBaHHs, PO3'€MU IS MIJKIIOUYEHHS MOJieMy Ta iHImi. Jlesiki KapTh JOMyCKaroTh
yctanoBky DSP 1 nonaTkoBoi mam'sri 1iist cemiutiB WT-cunTte3aTopa.

CyMICHICTh - 3apa3 HaWyacTillle pO3yMIEThCA CYMICHICTh 3 MojensiMu Sound
Blaster - 3a3Buuaii SB Pro i SB 16 (mns xapt BupoOHumrTBa Creative i KapT Ha
Mikpocxemi Creative Vibra 16). Cymichicts 3 SB Pro Mae Ha yBa3i cyMicHicTb 13 AdLib
- onHiel 3 mepmmx 3BykoBux kapT 1yt IBM PC. OcnoBHi BigminHocTi SB 16 Big SB
Pro: SB Pro - 8-pa3psaHas kapTa, JOITyCKa€e 3amuc / BIATBOPEHHS OJHOTO KaHAIY 3
yacToToro Auckperusanii 44.1 k' abo aBox kaHamiB 13 yactoTtoro 22.05 kl'm; SB 16 -
16-pa3psaHas kaprta, JOMyCKae 3amuc / BIATBOpeHHS 3 dactotoo 1m0 44.1 kI, mae
aBTOMATUYHY PETYJMPOBKH PIBHS 3 MIKpodOHA Ta MPOTPaMHO PETYIUPOBKU TEMOPY.
O6uaBi kaptu MawTh crtepeodoniuynuit FM-cunrtesatop (OPL3). bararo SB Pro-
CYMICH1 KapTKH Hacmpasi 16-pa3psaHOCTb, ajie OUTBIIICTh MPOTPAMM BUKOPHUCTOBYE iX
TUTBKH B 8-pa3psaHocTh pexumi SB Pro.

TUIT IHIUHU JAHUX, mo sikiit itne oOmiH iH(MOpMAIlIEI0 MK MaTEPHUHCHKOIO
mIaToro 1 MepexxeBoro kaptor: ISA, EISA, VL-Bus, PCI, PCMCIA, USB.

8.2.3. Po3'emu.

Ha TumoBiii 3ByKOBil KapTi MOXKYTh 3HAXOJAUTHUCS TaKi po3'emu (puc.8.3):

3o6niwHi:

1. IrpoBuii, a6o MIDI-nopt. Camuii Benukui 1 MOMITHUN |5-KOHTaKTHUUI
pO3'€eM-THI3[10, NMPU3HAYEHUN MJIA MIIKIIOYEHHs Joxoiictuka, MIDI-knaBiatypu abo
4Ooroch 1HIIOro, npaiorouoro yepe3 MIDI-intepdetic, Hampmep cunTe3atop. OcTaHHIM
gyacoMm Microsoft ¢ Intel 1 gegkuMy 1HIIMMH KOMIIAHIIMUA aKTUBHO HANamarOTh HA e
NOPT 1 KaXyTh, II0 B CY4aCHOMY KOMIT'IOTEpl HOMYy HE Miclie, ajieé BiH, OYEBHJHO,
BMHPATHU TTOKU HE 30MPAETHCS.

2. JIiH1THNI BXIO
3. Mikpodonuuit BXij
4, JIHIAHAN BUXIA UIA IMAKIIOYEHHS aKTUBHUX KOJIOHOK a00 ITACHJIOBAva.
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Bin moxxe OyTu He OJWH, SIKIIO IJIaTa pO3paxOBaHa Ha MIAKIIOUCHHS OLIbIIE JBOX
KOJIOHOK.

5. AyIi0BUXIJl, HA SKWUW TOJAETHCS MPOMUIIOB uepe3 BOYJIOBAaHUN B KapTy
MaJIONOTYKHUKM (2-4 BaTa Ha KaHad) MIJACHIOBAY cUrHaj. Tak SK SKICTh I[bOTO
MiJICWTIIOBaYa HaBiTh HA JIOPOTHX IUIaTax 3ajMilae OakaTh Kpamioro, TO TOJUTHCA
TUIBKW JUISI MTIKIIOUYCHHS HEBEJIWKUX HAaBYIIHMKIB. YacTo 1eil BUXiJ HE MPUCYTHIM
OKpEeMO, a BHOUPAETHCA LUISIXOM 3MIHU PEXKUMY POOOTH JHIHHOTO BUXOAY ILISXOM
BIJIMTOBITHOTO JDKaMIiepa Ha miati. Y bOMY BHUIAAKY, SKIIO BH HIYOTO HE 3MIHIOBAIIH,
BUXIJHOTO pO3'€My 3a 3aMOBUYBaHHSIM 3BHYAWHO BXKE€ BIAMOBIIAE PEXKUM JIHIHHOTO
BHUXOJY. BiJIBIIT TOKJIQTHO MPO i€ TOBUHHO OYTH PO3Ka3aHO B IOKYMEHTAIIli Ha TIjIaTy.

6. [MudpoBuii Buxig - BIiH NPU3HAYCHWHA IS TIIKIIOYEHHS 30BHINIHIX
u(pOBUX MPUCTPOIB, HAMpPHUKIaA LU(POBOro peciBepa. 3yCTpiUaeThCs TUIBKU Ha
JIOCHUTH IOPOTHX KapTax.

7. HudpoBuii BXia - 3yCcTpiyaeThes 1€ piaiie, HiX TudpoBUM BUXIL.

Buympiwni:

1. BayTpimHiil BXiJ - 3a3BUYall BUKOPUCTOBYETHCS Uil TijkitoueHHs CD-
ROM.

2. BayTtpimHii Buxig

3. Hudposuii Bxin SPDIF. 3a3Buvaii BUKOPUCTOBYEThCA ISl ITU(GPOBOTO

migknodeHHs CD-ROM'a. Akmo takuii pos'em €, To mis nigkiaodeHHs CD (DVD)
MOTP1IOHO BUKOPUCTOBYBATH TUIbKM Horo, Tak sik LIAIl mpuBoxy 3a3Buuail Mae came
HEBHUCOKA AKICTh 1 3BYKOBa KapTa BIOPAETHCS 3 BIATBOPEHHSM 3BYKY HabaraTo Kparie.
[IpaBaa, Takuii po3'eM € TIIBKH HA XOPOIIMX IIaTax.

4. JlolaTKoOB1 po3'eMu J1sl BHYTPIMIHBOTO MIAKIIOYEHHS TaKUX MPUCTPOIB, K
MOJIEM, TIJ1aTa BiIEOMOHTaxXy a00 TV-TioHep Ta 1HIIIOrO.

Y .Id s’f&ﬁ

:° =

Lindposuii Buxia

MikpodoH

AHanoroBui BXig,

Bxia Ana HayWHKKIB

abo cTepeo KOMOHOK
Canbydep
BokoBi KonoHKM ana

cuctemTuny 5.1 3a/Hi KONOHKM ANa
cnuctemtuny 5.1

Pucynoxk 8.3 - Tunu po3'emie 38yko60i kapmu

8.2.4. IIpunuun pod0TH 3BYKOBOI KApPTH.
Komn'totepu € uudpoBMMH; BOHU BOJIIOTH MPALIOBATA 3 JUCKPETHUMH
BenuuruHamMu (ABiikoBUMHU Kojamu). LI[o6 mparmoBaTv 3 NUCKPETHUMH BETUYMHAMM,
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TOOTO BBOJUTU B KOMIT'HOTEP aHAJIOTOBUN 3BYKOBUU CHUTHAN 1 BUBOJMUTU 3 KOMII'IOTEpa
aHAJIOrOBUM 3BYKOBHMM CHUTHajl Ha 3BYKOBI KOJIOHKH, 3BYKOBAa KapTa BHUKOHYE
NEePETBOPEHHS aHAJIOTOBOTO CUTHAJY B CHUTHAJN JIBIiKOBOro KoAy (1udpoBuil curHan) i
HaBmnaku. [le ocHoOBHA BUKOHYBaHa (PYHKIIisI 3ByKOBOI KapTH.

3BYKOBUM CUTHaJI 3 MIKpOQOHY abo Iieepa MOAAEThCS Ha OJUH 13 BXOIB
3BYKOBOi kapTH (puc. 8.4). Lle ananorosuii curnai. Bin HaaxoIuTh Ha BX1THUN MIKIIIED,
KWW CIYXKUTh JUIsl 3MIITyBAHHS CUTHAIIB, SIKIIO X HAAXOAWTHh HA BXia KitbKa. [ToTim
CUTHAJ 3 BXIJHOTO MIKIIepa HaIXOJUTh Ha aHanmoro-uudposuii nepersoprosay (ALI),
3a JIOMIOMOTOI0 SAKOTO BiAOyBaeTbcsl ouU(pyBaHHS aHAJIOTOBOTO CHTHAIYy, TOOTO
MEPETBOPEHHS KOTO B IUCKPETHUI IBIMKOBUI CUTHAIL.

Pos'em gna MIDI-exia BUXia
NI €AHAHHA —_——— CuHresarop |— UAMN |- i i
MIDI-npucTpoo | P H Bh':i’:('ﬂm" | [ iniieni s
L
| L —:l Buxin Ha 3BYKOBWIA
BxoAn L 222227 AMHAMIK
| [
: | |
M .
IKpodpor I:l_ BxioHun
TNiHIAHWI BXi,q D_ MiKLIJEp || AL||'| || npouecop || uAn
| LWuna PCI |

Pos’em mMaTepuHCBKOT NNaTK

Pucynoxk 8.4 - Intocmpayis 0o ¢ynxyionysanus 36yKo80i kapmu

[Torim mudpoBi maani Haaxoxath B mporecop (DSP - Digital Signal Processor),
AKUW ynpasisie OOMIHOM JaHMMU 3 Komm'torepom uepe3 mmHy PCI maTepuHCBKOI
TJIaTH.

Kosm nienTpanpHuil nporecop KOMIT'IOTEpAa BUKOHYE MPOrpamy 3amucy 3BYKY, TO
uudpoBi gaHi HagxonaTh yepe3 muHy PCI abo mpsMo Ha KOpPCTKUW OUCK, abo B
OMEepaTMBHY NaMm'saTh KoMI'toTepa. [IpHCBOIBIIM LMMH JaHUMU 1M'A, MU OTPUMAEMO
3BYKOBUH (haidJ.

[Tpu BIATBOpPEHHI IIHOTO 3BYKOBOTO (paility J1aHi 3 )KOPCTKOTO JUCKA Yepe3 IIUHY
PCI HagxonsiTh B CUTHAJbHUI MPOLECOP 3BYKOBOI IJIATH, SIKMIl HampaBise iX Ha
nudpo-ananorosuii nepersoptoBau (LIAII). IIAIl neperBoproe IBIWNKOBUI CUTHAl B
aHajoroBuil. EnexTpuuHMii CcurHai, OTpUMaHWl B pe3yJbTaTi MEPETBOPEHHS,
HAJIXOJUTh Ha BUXIAHUN Mikmiep. Llei mikmep 1iIeHTUYHUI BXIJTHOMY 1 YIIPaBIISETHCS
3a JOMOMOTOI0 Ti€l K camoi mporpamu. CUTHAN 3 BUXIJHOTO MiKIlIepa HAJIXOJIWUTh Ha
JHIAHANA BHX1J 3BYKOBOi KapTH 1 BUXIJl HA 3BYKOB1 KOJOHKH, MIJAKIOYUBIIN 10 SIKOTO
KOJIOHKM 200 HAaBYIITHUKHA MU YYy€EMO 3BYK.

Ha Oynp yHiBepcanbHI MyJNbTHUMEAINHINA 3BYKOBUH KapTi € BOYJIOBaHUMN
CUHTE3aTOp - NPUCTPIA, SKUI CHHTE3y€ 3BYKM 3aJlaHUX YacToT 1 TemOpiB. Bin
BUKOPUCTOBYETHCSI TAKOX JJIS YNPABIIHHI POOOTOI0 €IEKTPOMY3UYHUX IHCTPYMEHTIB
Ha ocHOBI ctanaapty MIDI (Hanpukiiag cuHTe3aTop).

MIDI cranpapt (stands) nns mudpoBuil iHTepdeiic My3UYHUX IHCTPYMEHTIB
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(Musical Instrument Digital Interface), - ne crammapTHHiI TPOTOKOJ 00JaJHAHHS Ta
IpPOTrpaMHOro 3a0e3mnedyeHHsT Il MOXJIMBOCTI 3'eqHaHHS (0OMIHY 1H(OpPMAIIIEIO)
MY3UYHUX IHCTPYMEHTIB ofauH 3 omHuM. [1lo0 BHKOpUCTOBYBaTH MOrO B SIKOCTI
MY3UYHOTO 1HCTpyMeHTy g0 MIDI-nopty miakmtouarote MIDI-knaBiatypy, a6o
ABTOHOMHUI CHHTE3aTOP, IKHI MOXKE CITYKUTH K KIaBiaTypH.

TakuM 4YMHOM, OCHOBHI (DYHKIIi1 3BYyKOBOI KapTH TOJSTAIOTH Y HACTYITHOMY:

. MEePETBOPIOBATH 3BYKOBI CHUTHAJM (QHAJOrOBI CHUTHANM), IO HAAXOMAATH 3
MikpodoHa, MarHiTo(poHa Ta IHIIMX 30BHIMIHIX ayIIONPUCTPOiB B U(POBY popmy, 110
HEOOX1THO /17151 TOJANbII0T 0OPOOKH B KOMIT'IOTEPI;

. MepeTBOPIOBATH ITU(POBI cUTHAIH, CPOPMOBaAHI B KOMIT'IOTEP1, B aHAIOTOBI
CUTHAJIH, IPUIATHI JJIsl BITTBOPEHHS B aKyCTUYHUX CUCTEMAX;
. MiJ1aBaTh CUTHAIU 0OpoOILIi: BUAUIATH a00 MPUTHIYYBAaTH B CUTHAMI T1 YU

iHIII 9acTOTH, CTBOPIOBATH €(EKTH JIYHKOTO IpUMIlIEHHs, OaraTopa3oBol myHu
(peBepOepaltist), pO3MHOKEHHS JKEPE 3BYKY (Xopyc) Ta 1HIII;

. CUHTE3yBaTH MY3MYHI 3BYKH, XapaKTEepHI IS TPATULIAHUX MY3UUHUX
IHCTPYMEHTIB, 1 3BYKU IHCTPYMEHTIB, IKUM B MPUPO/I1 AaHAJIOT1B HEMAE;

. CUHTE3YBaTH JIIOJChKUN TOJIOC 1, B3araji, JOBUIbHO 3a/1aHl 3BYKHU: HOi3/H,
MOCTPLTY, Oy 1 T.JI.;

. 3a0e3neyyBaTy JBOKAHAJIbHUM (CTEPEO) PpEXKUM, PEryJlOBaHHS pIBHA
T'YYHOCTI 0 KOKHOMY 3 KaHaJ1B OKPEMO;

. 3a0e3reuyBaT MIKITYBaHHS (3MILIYBAaHHS) CHUTHAIIB BIJ JCKUIBKOX
TDKEpeIT;

. 3a0e3MeuyBaTd MOJKJIMBICTh MIJKIIOYEHHS 1HIIMX 3BYKOBHUX KapT,

MY3WYHUX CHHTE3aTOPIB, MIKIIEPIB 1 T.MN. 32 JOMOMOIOK CHELIAJIbHOIO CTaHAAPTHOTO
3'ennanHa (1HTepdeiicy MIDI).

9. MOCJIIIOBHUM TA ITAPAJIEJIbHUHA IHTEP®EHNCH.

9.1 Knacudikaris intepdeicin
9.2 IlocaimoBHuit iHTEPdEHic
9.3 IMapanensuuit iHTEPdEIC
9.4 InTepdeiic 6€31pOTOBOTO 3B’ SA3KY
9.4.1. Intepdeiic IrDA.
9.4.2. BucoxomBuakicHi inTepgericu USB 1 IEEE 1394
9.5 TlepcnektuBHi iHTEpdeiicu

Knwuoei mepminu:

Universal Serial Bus, rabenpHa mmMHa, aCHHXPOHHUHN MOCTITOBHUM 1HTEp(eEiiC,
KOHTpJIep, Kpoc-1nHa, nopt, nopt COM, nopt RS232¢, mpoyKTUBHICTh 1HTEpPEICY,
CJIOT, CTApTOBUI CUTHAJI, IITMHA , IHTepdeiic

9.1 Knacudikauis intepdeiiciB
TnymMayHuii CJIOBHMK TO OOYHCIIOBAJILHUM CHCTEMaM BH3HAYa€ TMOHSATTS
iHTepdeiic (interface) sk KOPAOH PO3AUTY JBOX CHCTEM, TPHUCTPOIB abo Tporpam;
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€JIEMEHTH 3'€THAHHS Ta JOTIOMIKHI CXEMH YMPaBIiHHS, 10 BUKOPUCTOBYIOTHCS MJIS
3'€THAHHS TPUCTPOIB.

B cBiTi KOMI'tTOTEpHOIT TeXHIKU iHTepdelc - 11e Gi3uUHI TPUCTPOI, 10 3a0e3neuye
3B'SI30K MK JIBOMa IHIIUMH TIPUCTPOSMH, MO JO3BOJSIOTH IMiJIKIIOYATH IO
nepcoHaabHUX (1 HE TUIBKH) KOMITIOTEPIB PI3HOMAaHITHI TepudepiitHi npucTpoi 1 iX
KOHTPOJICPH.

BinnoBiaHo 10 QyHKIIOHANTBHOTO MPU3HAYEHHS 1IHTEp(EiicH MOXKHA MOIUIUTH Ha
HACTYITHI OCHOBHI1 KJIaCH:

e cuctemHi intepdeiicu EOM;

e mnepudepitHOro yCcTaTKyBaHHS (3arajibHi i CIEIiani30BaHi);

® TIPOrpaMHO-KEPOBAHUX MOJIYJIBHUX CHCTEM 1 MPHUIIAIIB;

e iHTEepdelicu Mepex repeaadl JaHuX 1 1HIIe.

Jo iaTrepdeiicy I1K moxHa BiTHECTH TTOPTH, CIOTH, PO3'€EMH, IITUHHU.

["onoBHe 3aBaaHHs 1HTEpdelcy - nepegadya JaHUX 1 KEpyBaHHS UM IPOLIECOM.
ToMy HaWBaXXJIMBIMIOW MO0  XapakTEPUCTHUKOIO €  MPONYCKHA  3JaTHICTb.
IIpoaykTuBHicTH iHTEpdelicy BupakaeThCsl B 00CA31 JaHUX, NEPEeJaHUX 332 OJUHULIO
yacy. Bona 3anexuts Bifg po3psAHOCTI, TOOTO 4MCIa OJHOYACHO MPOXOASIIUX IO
kabemto abo nwieidy OiTiB 1H(opMarlli, 1 po6OUOi YacCTOTH, 3 SKOK BiJIOYBAETHCS
nepegavya JaHuX.

KonTpoJsep (amantep, kapTa pO3IIMPEHHS, IJIaTH) - €JIEKTPOHHA CXEMa, LIO
ynpasisie 30BHIIHIM npuctpoem IIK. Ilnara koHTposiepa A03BOJISiE MATEPUHCHKUM
miaTam 3BEpTaTUCSA A0 CIELIaTI30BAHMX MKOPCTKUM JHCKaM, a TaKOX 1O CKaHEpiB.
[Ipore B maHuii yac OUTBLIICTh MKOPCTKUX IUCKIB MIIKIIOUAETHCA O€3M0CEPEIHBO 10
MaTEpPUHCHKOI IIJIaTH 1 B KapTaxX KOHTPOJIEPIB HE MOTPEOYE.

3a 30BHILIHIM BUIJISAOM KapTH HarajaylTh MIHIATIOPHI MAaTEPUHCHKI MJIATH, IO
MOKE CTaTH NMPUYMHOK BHUHHUKHEHHS pI3HHX Mpobsiem. ToMy iHXkeHepam I0Benocs
CTBOPIOBATM KapTH PI3HUX PO3MIPIB, a TaKOX PIZHUX PO3MIPIB CJIOTH, SIKI IM
BIJINOB1/1al0Th. Ternep BCTAaHOBIIOIOYU KApTy MEBHOTO PO3MIPY B MIAXOIAIIUN ISl HEl
CJIOT, MOKHa TOYHO OYTHM YNEBHEHHUM, IO caMme€ el CIOT MpU3HA4YeHUU NI JaHOoi
KapTH.

[natm aganTepiB OOYMOBIIOIOTH MOMANBINY CHEIlaNi3allil0  KOMITHOTEpa,
JO/TAl0YM HOB1 (PYHKITIOHAJIBHI MOKJIMBOCTI. Jlo/laBaHHS HOBOTO ajamnTepa O3Hadae
J0JaBaHHS  BIAMOBIAHOTO TpucTporo. KapT po3mmpeHHs MaioTh 3arajibHe
NPU3HAYCHHS, 332 HEBEIMKMM BHHATKOM MOXKHA MIAKIIOYATH OyIb-AKy IUIaTy
pPO3LIMPEHHS B OyAb CIIOT.

Caor - yHiikoBaHU# po3'eM Ha MATEPUHCHKIM IJIATI IJIs MIAKIIOYCHHS ILJIaT
posmmpeHHs. Uepe3 Takuil po3'eM KOHTPOJIEPH MiIKIIOYAIOTHCA O€3MOCepeHbO 0
CUCTEMHOT MaricTpall rnepefadi JaHuX y KOMIT'IOTepi-inHI. [[esKki KOHTpoJepH MOXKYTh
KepyBaTu BiJpa3y JeKuUIbKOMa NpUCTposiMU. CJOTH PO3MMPEHHS PIZHUX KapT
po3TamioBaHi B OJHOMY psAy, OAWH Ol OJHOrO, 1HII CJOTH, PO3TAIIOBaHI
pO3TaIIOBaHNX Ha MaTEPUHCHKIH TUIAaTI HE € cioTaMu po3mupeHHs. [IpoTsarom GaraTrox
POKIB B KOMITIOTEPaX BUKOPHUCTOBYBAIKCS CIOTH JIECATKA PI3HUX PO3MIPIB. Y mpoIieci
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IPUPOTHOTO BiOOPY TX YMCIIO CKOPOTHIIOCH.

IlInna - rpymna enekTpUYHUX 3'€HaHb 3'€IHY€ KiJIbKa KOMIIOHEHTIB B IU(POBIii
cuctemi. CyyacHa CHCTEMHa IIMHA - 1€ HE NPOCTO BEIUKA KUIBKICTh MIJHUX
MPOBITHUKIB, PO3TAIlIOBAHUX IMOPYY 1 3'€IHYIOTH OKpeMi mpuctpoi. Lle, mepmr 3a Bee,
IIPOTOKOJI, 32 JIOIMIOMOT'O0 SIKOTO BIIOYBa€ThCsI OOMIH JaHUMU

IMopT - enexkTpoHHUI OJIOK, 3a JOMOMOTOI0 SIKOTO KOMIT'IOTEP OOMIHIOETHCS
JaHUMH 3 IHIIUMH npucTposiMu. KoMmm'torepn MaroTh 6e37114 MOpTiB, sIKI MpHU3HAYEHI
JUIA TIPUEAHAHHA 10 HUX PI3HUX KabeniB depe3 iX pos'emMu. 3 (yHKIIOHATBHOI TOYKU
30py MOPTH € CTaHAApTHUMH, a 3 (I3UYHOI - PO3TAlIyBaHHS TOPTIB BaAPIIOETHCS.
KonTakTHi po3'eMu OIBIIOCTI MOPTIB PO3TAIIOBAaHI HA CUCTEMHIN IuIaTi, ACsKi MOPTU
BUKOPHUCTOBYIOTH TJIATy PO3IIMPEHHS.

9.2 ocainoBHwuii inTepdeiic.

ACHHXPOHHUI1 TOc/Jin0oBHUIl iHTepdeiic - 116 OCHOBHUI TuN iHTepdeiicy, 3a
JOTIOMOT OO SIKOTO 3/IIMCHIOETHCS B3aEMO/I11 MIDK KOMIT I0TepaMu. TepMiH aCUHXpOHHUI
O3Hayae, IO MpU Mepenadl JaHUX HE BUKOPUCTOBYIOTHCS >KOAHI CHHXPOHI3YIOUl
CUTHAJIUA 1 OKPEM1 CUMBOJIM MOXKYTh MIepe/IaBaTUCS 3 JOBUIBHUMH 1HTEPBaJIAMHU.

KoxHomy cuMBOIy, SIKHH TepEacThCcsl Yepe3 MOCIiOBHE 3'€THAHHSA, MMOBUHEH
nepeayBaTh CTaHJAPTHHUM CTapTOBUI CUTHAJ, a 3aBEpIyBaTH HOTo mepeaady MOBUHEH
cTornoBui curHajia. CTapToBHA CUTHAJI - 11¢ HYJIbOBUI 01T, HA3BaHUI CTAPTOBUM OITOM.
Moro npu3HaueHHs - TOBIZOMHUTH NMPUIMAIOYHIT IPUCTPIH MPO Te, 110 HACTYIHI BiciM
0iTiB € Oaiitom manux. [licisa cuMmBOIly TepenaroThCsi OAWH abo JBa CTOMOBUX OiTa,
nepeaadi CMMBOJTY, IO CUTHAJI3YIOTh PO 3aKIHYECHHS.

VY nmpuiiMaroyomMy MPUCTPOi CUMBOJIM PO3MI3ZHAIOTHCS MO TMOSIBI CTapTOBUX 1
CTOTIOBMX CHUTHAJIIB, a HE MO MOMEHTY iX Tepenadi. ACHHXpOHHUHN iHTepderic
OpIEHTOBaHUW Ha mMepenadyy CUMBOJIB (OaiTiB), a Mpu mepeaadl BUKOPUCTOBYETHCS
npuoimzHo 20% indopmanii nume s 1AeHTUdiKalii KOXHOTo CUMBOJY. TepmiH
MOCTIIOBHUMA O3HAa4ae, M0 TNepedadya JaHuX BIJOYBA€TbCA 1O  OJUHOYHOMY
MPOBIAHUKOBIL, @ OITH MPHU LOMY NEPEIAIOTHCS MOCTIAOBHO, OJIMH 32 THIIHM.

Takuii THT 3B'A3KY XapakTEPHUM I TeAePOHHOI MEPEXi, B sIKIM KOKEH HaIpsiM
00CIIyTOBy€e OJHMH MPOBIIHMK. J[0 MOCIIIOBHUX MOPTIB MOYKHA IMAKIOYNATH: MOJEMHU,
IJIOTePH, MPUHTEPH, 1HIN KOMIT'IOTEPH, MPUCTPOI MPOUYUTYBAHHS IITPUX-KOJIIB ab0
CXeMy YIPaBJIIHHS TPUCTPOSIMHU.

B ocHOBHOMY y BCIX MPUCTPOSX, JUIS IKMX HEOOX1THUM JBOHAMPABIICHUN 3B'SI30K
3 KOMM'IOTEPOM, BHUKOPUCTOBYETHCS CTAHIAPTHUN TOCHIIOBHUN mopT RS232C
(Reference Standart number 232 revision C - cranmapt oominy Homep 232 Bepcii 3),
AKUW J03BOJIA€ MEpeAaBaTH JaHI MK HECYMICHMMH NpUCTposMH. IlociaigoBHI mOpTH
nepenarThk AaHi nouikHIImE (10 115k6iT / €), TOMy ciykaTh ISl TiAKIIOUEHHS TaKUX
MPUCTPOIB, K MHINA, 30BHINIHIA MOJEM, IWTUTA3ep, JHKepen Oe3nepediiiHoro
xuByieHHs (JbXK), s 3B'A3ky KOMI'IOTEpiB MDK CO00I0, a TakOX IS 1HIIMX
€JIEKTPOHHUX KOMYHIKalii (BiIeOMarHiTopoH 1 BigeokaMepy , KaOeiabHe Tee0aueHHs,
11eHTUIKATOPU MITPUXOBOrO Koay 1 T.1.). Taki mepudepiiiHi mpucTpoi 3a3BUYAM
1307b0BaHl  Bim Outeln  crenudigHoro (BmacHOro) iHTepdeicy MK MOpTOM 1
MIKpOMIpPOIeCOPOM. MOXIIMBO MIAKIIOUEHHS JMILE OJHOTO MPUCTPOIO 0 MOPTY.

[TocmimoBHi moptu COM BBOAY/BUBOAY (aCMHXPOHHI) TpHU3HAYEHI IS
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3a0€3MeUeHHs] 3arajbHO LUJIBOBOrO 1HTepdelicy 3 OararbMa pi3HUMH BUJIAMU
enekTpoHHoro ycrarkyBanHs. BIOS cyuacHux xomm'torepiB miarpumye ao 4-x COM-
noptiB (COM1-COMB3).

®izuyno pos'emu COM - mopTy SBISIIOTH COO0I0 9-KOHTaKTHHM (BHIIKA) 2-X
PAIHUM po3'eM, Xoua 1HOJI MOXKHA 3YCTPITH (B 3acTapuIMX MPUCTPOSX ab0 B ACAKHUX
MojieMax) 25-KOHTaKTHI PO3'€MH.

[TocnigoBuwmii iHTEepdeEc 3pyUHIMNK MpH OUIBIIN TOBXHUHI Kabento, TOMy MHpu
MTOCHJIIII JAHUX MO OLTBIT JOBroMy KaOelto sIKiCTh CUTHAITY Toripinyetbes. [locmimoBHe
3'€THAHHS 3pYy4HIlIe e ¥ TUM, 1m0 (I3UYHUN AlaMeTp Kabenro MeHIe, 1 HOro Jeriie
MPOITyCKaTH dYepe3 CTIHM 1 eNeKTpuuHi 13oysuiiHi TpyOu. Kpim Toro, mocmimoBHe
3'€THAHHS TEpPEBaXKHIIIE 3 EKOHOMIYHUX MIPKyBaHb, OCKIJIBKA BUKOPHCTOBYETHCS
TITBKY OJTHA JIIHIS JaHKX 1 3HIKYETHCS BapTICTh KaOeITto.

[aTepdeiic mocmioBHUX TOPTIB, 3a0e3mnedye, MOps 3 TPAHWUYHOIO MPOCTOTOIO
peanizalii, BUCOKY MEPEIIKOA03aXHUIIEHICTh Ha JOBIMX JiHIAX. ['OJOBHUN e€leMEHT
nociiioBHoro iHtepdeiicy - 16450 UART wmikpocxema (Universal Asynchrony
Receiver Transmitter, yHiBepcaJbHUII aCHHXPOHHUN MNpuUHOMO-TIEpeaBay), 110
3a0e3neduye MakCUMajbHy IIBUAKICTh mepenadi ganux 115200 6it/c, 3a3Buuait
IHTErpoOBaHa B MIKPOCXEMY MIBJEHHOTO MOCTY CUCTEMHOTO YilceTa.

[Ipu Bcix mepeBarax iHTepdeiicy RS-232 (cymicHICTH 3 HIMPOKUM CHEKTPOM
3acTapiioro o0JiaJlHaHHs) K MPABUIO, MOCTIOBHI MOPTU 3aJUIIAIOTHCA HE3aISTHUMU
(Momemu, mJid MIAKIIOYEHHS SKUX BOHM B OCHOBHOMY TIPU3HAuY€HI, Temep
BCTaHOBJIIOIOTHCS BCEPEIMHI KOMIT'IOTEPIB), 1 B Cy4aCHUX KOMIT'FOTepax 3amicTh RS-232
BUKOPUCTOBYEThCSI Outbll cydacHa USB-mmHa myid  MIOKITIOYEHHS  30BHIIIHIX
IIPUCTPOIB.

Oco0nMBICTh CydacHUX 1HTEp(EICiB — BpaxoBaHa I1I€ HA MOMEPEIHIX CTaIIIX ixX
PO3pOOKH YHIBEPCAIBbHICTh, MOKJIMKaHA CKOPOTUTH YKUCJIO TUIIIB MOPTIB 1 CIPOCTUTH 3a
pPaxyHOK IIbOTO CXEMOTEXHIKy komm'torepa. Lle BiakpuBae gOpory 10 BUITYCKY BHCOKO
IHTErPOBAHUX MIKPOCXEM, 1110, B CBOIO YEPTy, OOYMOBIIIOE €IEKTPUYHI XapaKTEPUCTUKH
iHTepdeiiciB (piBHI Hampyr, 4acToTH). Tak, HampuKiIaa, TOBCIOJHE 3aCTOCYBAHHS
3HAWIITM HU3BKOBOJIBTHI JUQEPEHIAIbHI CXeMH TMepefadyl CHUTHAIIB SIK Kpaile
BIJITIOBIJIHI MTapaMeTpaM Cy4aCHUX MIKPOCXEM CHCTEMHOI JIOT1KH.

9.3 IlapaneabHuii inTepdeiic.

B mapanenpHux mopTrax s OfHOYacHOi rmepenadi  Oaiita iH(opmarii
BUKOPUCTOBYEThCS BiciMm miHiHN. Llelt iHTepdelic BIAPI3HAETHCS BUCOKOIO MIBUAKOMIEIO,
4acTO 3aCTOCOBYETHCS [UIsl MIAKIIOYEHHS J0 KOMIT'IOTepa MPHUHTEpa, a TaKOXK JUis
3'€lHaHHA KOMM'IOTEpiB (MpU LBOMY BHILE MIBUIKICTh Mepeaadl JaHUX, YUM [pHU
3'€JIHaHHI Yyepe3 MOoCIiI0BHI MopTu: 4, a He 1 OIT 3a pa3z).

Jo mnapajiebHHX TIOPTIB MOXKE MIAKIIOYATUCS BCE: BiJ HAKOMWYyBayiB Ha
MarHiTHI# cTpiuiii 10 CD-ROM. Yacto BoHampaBieHUM MmapajedbHUM TOPT
BUKOPHUCTOBYEThCS 71l TIepeqavi JaHuX MK JBOMa KOMI'IOTepaMH, HANpPUKIAL MiX
HACTIJILHUM 1 MOPTAaTUBHUM. J[J1g 3B'A3Ky ABOX KOMIT'IOTEPIB Yepe3 mapajeabHU MOpT
noTpiOHUM cnermianbHuil kadbenb. Y Windows 9x BKiIrOYeHa crieliajibHa Iporpama, sika
HazuBaeThesl [Ipsime kabenbne 3'emnanns (Direct Cable Connection), sika 103BOJISIE

3'€THATH JIBA KOMIT'IOTEpU Yepe3 MOJIEMHUI HYJIb-Ka0eb.
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Henomku:

- 3HWXKEHA NEPEIIKOI03aXUIICHICTh

- 3MeHIIeHa MaKCUMAaJIbHO JIOMyCTUMA JOBXKHHA KaOelto

- HespyuHicTb npu ckiiajgaHH1

- IligBuieHa ckiaagHICTh B iHTEpdEC MIKPOCXEMHU.

- HeoOxignicTe 3a0e3medeHHsT CHHXpOHI3alli TMepeAaHux  eNeKTPUUHHUX
CUTHAJIIB K Ha KIHIIIX Ka0emro, Tak 1 Ha HOro OKpeMuX MPOBIIHHUKAX, IO 3
ypaxyBaHHSM BHCOKOi TaKTOBOi YacTOTH 1 TMEPEXpPECHHX HaBEICHb €
HEIMPOCTHUM 3aBIAHHSIM.

[Tapanensbni mopt, nmo3HadaoTbes LPT1 - LPT4, a KOHCTPYKTUBHO SIBIISIIOTH
co0010 8-MH PO3pSIIHUNA TIOPT 3 4-Ma po3psaaMu CTaHy. € IMBUIAKOMIIOYUMHU, TOMY
J03BOJISIE TIepeAaBaTH JaHi OJHOYACHO II0 JEKUIbKOX JiHiAX. I[HTepdetic, mo
BUKOPUCTOBY€E TMapajielibHl TMOPTH, € OCHOBHUM i OUIBIIOI YacTUHH CY4YacHUX
30BHIIIHIX TPHUCTPOIiB, XOYa OCTAaHHIM 4YacoM BIH BCE€ AaKTHUBHIIIEC 3aMIHIOETHCS
yHIBepCaIbHOI MOC110BHOI mHOI0 USB.

OCHOBHOIO EPEBAro0 MapajiebHUX MOPTIB € MOXKIUBICTH 00MiHY nanumu 3 [TK
o OJIHOMY 0aiTy 3a pa3, a 13 30BHINIHIMU MPUCTPOSIMH MO OJHOMY OiTy (8 OaiiT) 3a
onuH pa3. Pos'em mapanenpbHOro MOPTY MICTUTh MO OJHIA CUTHAIBHIN JIHIT 1)1
KOXKHOTO 0iTa JaHuX B 0aiiTi, TOOTO B I[JIOMY BiH Ma€ BiCIM JIiHIN JIJIs Iepeaayl JaHuX.
Ile o3Hauae, mo mapajnenbHUl KaOenb BBOAY BHUBOAY Ma€ OUIbIIMKA JlaMeTp, HIK
MOCJIJOBHUM, TOMY 1110 CKJIQIA€THCS 3 OUTBIIOT KIIBKOCTI TPOBO/IB.

Pos'em mis mapanenbHoro iHTepdeicy sBisie cCoO0 PO3ETKY 1 MICTUTH 25
KOHTAKTIB, po3TamoBaHuX B 2 psaau. OOMIH naHuMu 3 nepudepiiiHuM TPUCTPOEM
3MIMCHIOETHCS 1O 8 MIMHAM Tepenadi JaHux 31 mBuakicTio Big 120 Ko6it / ¢ go 2 Moit /
C.

B 3anexxHoCTI BiJ pexxuMy poOOTH MmapajeibHl MOPTH KIaCU(BIKYIOThCS:

- SPP (Standard Parallel Port) - crangapTauii napaienbHui MopT. 3aiHCHIOE
8-po3psHui BUBIJ JaHUX. 3abe3reduye TUIBKH OJHOCTOPOHHIO TMepeaady JaHuX Bij
KOMIT'FOTEpa J0 MPUCTPOIO, ajie T03BOJISIE MPAIIOBATH MPAKTUYHO 3 yCiMa MPUCTPOSIMH,
10 MiAKITIOYAI0THCA 10 MapaeIbHOTO MOPTY, X0Ua MMBUJIKICTh TIepeIadl He MePEBUIIYE
200 Koit/ c.;

- EPP (Enhanced Parallel Port) - posmupenuii mapanenshuii nopt. lle
IIBUJKICHUM JIBOHAIIpaBJICHUM BapiaHT iHTepdeiicy. BukopucToBye icHyIO4i CUTHAIU
napajeiabHOTO MOPTY Ta 3A1MCHIOE aCUMETPUYHUMN JBOHAIPABICHUN OOMIH JaHUMU 3
BUIKICTIO 10 2 MOiT / ¢. ¥V pexumi EPP nepegdavaerbcss MOXKIMBICTD MIIKIIOYCHHS B
JAHIIOKOK 110 64 nepudepiiitHuX TPUCTPOIB;

- ECP (Extended Capability Port) - mopT i3 po3mUpeHUMH MOMIUBOCTSIMH.
€ nogansiumM po3BuTKOM EPP - 11e iHTenekTyansHuii Bapiant. Hagaroun cumeTpuyHuit
JBOHAIIPABJICHUI OOMIH TaHUMHU, 3a0e3Meuye MaKCUMajlbHy MPOMYCKHY CIIPOMOXHICTb
1o 2,5 M6irt / ¢. Halikpamum 9MHOM IMAXOAUTH IS Iepeadl BeIUKUX 0OCATIB JJaHUX
(manmpukmnan, nns ckaHepiB 1 mpuHTepiB). Pexxumu poOoTu Bu3Hauarorchs B BIOS
CHUCTEMHOI IUIATH.

[TapanenbHi mOpTH BCe OUTBIIT aKTUBHO BUTICHSIOTHCS mopTamu USB.
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9.4 InTepdeiic 6e31POTOBOrO 3B’ AZKY

OpHi€ero 3 HAMOUIBII MOMITHUX TEHJEHIIM OCTAaHHBOT'O Yacy CTajla BiJIMOBA BiJ
kabenB sK cepeoBuIa rnepenadi. be3npoToBl Mepexi 1 TeXHOJOrIi 3a0e3nmedyroTh
MPOMYCKHY 3[aTHICTh, IO J03BOJIsIE y OaraThoX BUMaAKax 0e3 MIKOIW MPOTyKTUBHOCTI
3'elHATH MK COOOI0 KOMM'IOTEpU, MIAKIIOUUTH Tiepudepiro 1 HE CTpakIaTH Bij
IUTyTaHUHW KaOedniB MK HUMH. B OCHOBI IIMX JOCSATHEHb JIKUTHh Iepexid Ha
rirarepiieBi 4acTOTH Tepefadi JaHUX, MOXJIMBICTH peamizamii B MiKpocxemax
MOTYXKHUX aJITOPUTMIB KOAYBaHHS 1 CTUCHEHHS 1H(popMarrii.

9.4.1. Intepdeiic IrDA.

Haii6inp1mn nommpeHuM crocoboM 6e3ApOoTOBOTO 3B'A3KY Ha HEBENIMKI BiJICTaHI €
3apa3 TexHosoris IrDA.

[Topt IrDA 3acHoBanHwmii Ha apxiTekTypi komyHikaiiitHoro COM-nopty I1K, sikuii
mpairoe 31 MBUAKICTIO Tepenadl ganux jgo 115,2 Ko6it / ¢ (HoBmit ctangapt mo Y-
3B'SI3KY 301IbIIIYE MOXKJIUBICTD Nepeadi nanux mix [U-npuctposimu 1o 16 MOiT /c).

[Tpu BincyTHOCTI BOYyAO0BaHOTO 1H(GPAUYEPBOHOTO MOPTY, MOTO0 MOYKHA JOJATH 10
MepeiKy 1HCTaIbOBaHOTO OOdajHaHHs. [ mboro MoskHa MpuAOaTH OAHE 3 TPHOX
IIPUCTPOIB:

- nepexiHuK 1H(ppadepBoHuil "mpuitmau - mnociaigoBHUE mopt" (IrDA-
COM),

- nepexinHuk iHppadeponnii "mpuitmad - USB-niopt" (IrDA-USB)

- iHppauepBoHMI  mpuiiMad 3 KOHTaKTamu, s HIIKIIOYEHHS
0e3nocepeHbO JJO MAaTEPUHCHKOT TUIATH.

[leit BapiaHT MHIAXOIUTh TUM, Y KOrO Ha MAaTEpPUHCBHKIN IUIaTl € BIAMOBIIHI
KOHTaKTH. BoHM NOBUHHI OyTH BKa3aHl B KEPIBHULTBI KOpPHUCTyBaya A0 MAaTEPUHCHKOI
TUIaTH.

VY KOMIUIEKTI 10 KOXHOTO MPUCTPOIO 3a3BHUYAl Hje MporpaMma-iHCTalATOp, IO
BUKOHY€ BCl HEOOXiJHI Jii 1 Mai>ke HE BHMMAara€ ydyacTi KOpPHUCTyBada B TIpOIECI
yctaHoBkd. Jlocute miakmrountu mpuctpii 1o COM-abo USB-moprty, 3amyctutu
MporpamMy YCTAaHOBKH - 1 Yepe3 KiJIbKa XBUJIMH YK€ MOKHA MPUCTyNaTH 10 podoTu 3 [Y-
MIOPTOM.

Ha ’xanp, mpakTUYHO BCl Cy4acH1 CUCTEMHI IUIaTH, SIKI BUKOPUCTOBYIOTHCS JJIS
CTBOPEHHSI HACTUIBHUX KOMM'IOTEPIB, MAIOTh JIMILIE BHYTPIIIHI pO3'€eMHU JJIS T/ € THAHHS
npuiiMada/mepenaBada 1H(QpauepBOHOIO BUIIPOMIHIOBAHHS, TOMY HJid OpraHizari
noBHoLIHHOTO 1HTepdeiicy [rDA Ha 1K HeoOXi1HO 10aTKOBO BCTAHOBUTH CIICLIAIbHY
Oararo(yHKIL10HaIbHY NaHedb. KpiM LbOro, MOKIIMBE TaK0X BUKOPUCTAHHS OKPEMOTO
BUHOCHOTO 0JIoKY IrDA, 1110 migkitodaeTsbes 10 BiabHOTO po3'eMmy COM — nopry.

9.4.2. BucoxomBuakicHi intepdeiicu USB i IEEE 1394.

B manmii Wac nais HACTUTBHUX 1 MOPTATHBHUX KOMITIOTEPIB PO3POOJICHO JBa
BHCOKOIIBUJKICHI TPHUCTPOI 3 TOCIHIJOBHOIO IIMHOIO, M0 oTpuManu Ha3By USB
(Universal Serial Bus - yniBepcanbha nociigoBHa munaa) i IEEE 1394, na3sBana Takox
1.Link a6o Fireware. MOXJIMBOCTI ITMX BHUCOKOIIBUIKICHMX KOMYHIKallIHHUX TOPTiB
Ha0araTo BUIII 3a CTAHJAPTHI MapayiesibHI 1 MOCIITOBHI MOPTH, SKI BCTAHOBJIEHI B
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O1IBIIIOCTI Cy4YaCHUX KOMIT FOTEpax.

[lepeBara HOBUX MOPTIB MOJSTa€ B TOMY, IIO iX MOXXHa BHUKOPHCTOBYBATH SIK
anprepHatuBy SCSI 11 BHCOKOIIBUIKICHHX 3'€JHAHD 3 MEpUPEPIHHUMH TPUCTPOSIMH, 1
B TOMY, IIO JI0 HUX MOXYTh IiJ'€IHYBATUCS BCl THUIIM 30BHIMIHIX MepubepiiHUX
IIPUCTPOIB.

USB (UniversalSerialBus - yniBepcaipbHa IMOCIIJOBHA IIIMHA) € MPOMHCIOBHUM
CTaHIapTOM PO3IIUPEHHS apXiTekTypu PC, opi€eHTOBaHMM Ha 1HTETpaIlito 3 TeIePOHIEI0
1 mpucTtposiMi TOOyTOBOI enekTpoHiku. Apxitektypa USB BH3HauaeThCs TakKuUMH
KPUTEPISIMH:

1. Jlerko peamizoBane po3mmpenHs nepudepii PC.
2. JlemieBe pillleHHs, TIATPUMYE MBHUAKICTH nepeaadi g0 480 Mo6it / c.
3. IloBHa miATpMMKa B peaJbHOMY Yaci IMepenayl ayaio Ta CTUCIHMX BiJeo
TaHUX.
4, THyYKICTh TPOTOKONY I 3MIIIaHOl Tiepenayi 13oMOoppHUX MaHUX 1
ACHHXPOHHUX TOBiJOMJICHb.
[HTerpaiiist B TEXHOJIOTI0 IPUCTPOIB, IO BUITYCKAIOTHCS.
Hoctymuicts B PC Beix kKoH(irypaiiiii 1 po3aMipiB.
7. BiaxpuTTs HOBUX KJIaCiB MPUCTPOIB, 10 PO3MUPIOI0TH PC.

o o

3 TOYKHU 30py KOopucTyBayua npuBabiauBi Taki pucu USB:

- ITpocToTa KabenbHOI CUCTEMU M1 KIIOYEHb.

- [30s1s111151 MOIPOOUILIb ENEKTPUYHUX MT1JIKJIFOUYEHb Bl KOPUCTyBaya.

- Camoinentudikamia nepudepii, aBTOMATUYHUI 3B'S30K MPUCTPOIB 3
IOpaiiBepamMu 1 KOHQPIryparis.

- MoOXIMBICTh IMHAMIYHOTO MIIKIIOUEHHS 1 peKkoHpIrypipoBaHis nepudepii.

USB 3a0e3neuye 0OMiH JaHUMHU M1 XOCT-KOMIT'IOTEPOM 1 0€3/1144I0 0JTHOYACHO
JOCTYIHUX TepudepiiHuX MPUCTPOiB. Po3moail mpomycKHOT 3MaTHOCTI MIMHUA MIX
MIIKIIOYEHUMH TPUCTPOSIMU TUIAHYETHCS XOCTOM 1 peali3y€eThbCs HUM 3 JOTIOMOTOIO
nocwiku mMapkepiB. [1luHa go3BoIIsIE MiAKITIOUaTH, KOHDITypyBaTH, BUKOPHUCTOBYBATH 1
BIIKJIFOYATH TPUCTPOi MiJ Yac poOOTH XOCTa 1 CaMHUX MPUCTPOIB - JIMHAMIYHE
("rapstae") miAKITIOYSHHS 1 BIKIIFOUEHHS.

[Ipuctpoi (Device) USB wmoxyte Oytu xabamu, "¢QyHxuigsmu" abo ix
koMmOinHarier0. Xad (Hub) 3abe3nedye mogaTkoBli TOUKM MiAKIIOYEHHSI MPUCTPOIB 0
muHu. "@Oyskuii" (Function) USB HagaioTh cucTeMl J0JATKOBI MOXJIMBOCTI -
Hanpukiag nigkaodeHHs 10 ISDN, uudpoBuii MKONCTHK, aKyCTUYHI KOJIOHKU 3
uupposuM iHTepPeiicom 1 T.4. IIpuctpiit USB noBunen matu inTepdeiic USB, mo
3abe3neuye MmATpUMKY TpoTokosry USB, BHUKOHaHHS CTaHAApPTHUX OIeparlii
(xoHirypariss 1 CKMIAHHS) 1 CTaHAAPTHE MpPEACTaBJICHHsS iH(oOpMalli, 1Mo omucye
MIPUCTPIi.

bararo mpuctpoiB, mo migkmoyatotbess A0 USB, matoTe y cBoeMy ckiami i
"yukmii" Ta xabu. PoGotoro Bciei cucremun USB kepye XocT-KOHTpoiiep, SIKHM €
MIpOTrpamMHO-anapaTHOi MiJICUCTEMOIO XOCT-KOMI'T0Tepa.

®dizuuHe 3'€THAHHS MPUCTPOIB 3AIMCHIOETHCS MO TOTMOJIOTII 0araTosipycHOi 31pKu
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(puc. 9.1). LleHTpoM KO>XXHOT 31pKH € Xa0, KOXKEH KaOeIbHUM CErMEHT 3'€IHY€ JIB1 TOUKU
- xa0 3 iHmMM xabom abo xad 3 dyukiieo. B cucremi USB Mae TiIbKHM OJIUH XOCT-
KOHTpOJIEp, PO3TAIlIOBAaHWN Yy BepIIMHI MipaMiau npucTtpoiB 1 xabiB USB. Xocrt-
KOHTpOJIEp I1HTErpyeThCS 3 KOpeHeBMM XxaboMm (roothub), mio 3abesneuye omny abdo
KUIbKa TOYOK mMiakioueHHs - noptiB. Kontponep USB, sxuii BXoAWTh 10 CKIIATy
qiriceTiB 6araTh0X Cyd4aCHHUX CHCTEMHHUX IUIAT 3a3BUYail Ma€e ABOX / YOTUPHOXTIOPTOBHIA
xao0.

Komnoiorep c 4 USB
o

of

@ - =

Kaagnwarypa
USE-xab cUSBY xabou

S o o ) @ D

NMoaem ferunan USEB-xab USB-dnaw

PoToxamepa Npuumep

Pucynok 9.1 — Cxema 3'ed0nanns npucmpois 3a oonomoeoro USB

"®Oyukuii" aBisitoTh coboro npuctpoi USB, 3matHi npuiimatu abo mepenaBaTH
naHi abo kepyrouy iH(opmaiito mo muHi. PI3UYHO B OAHOMY KOPIIyCl MOXKe OyTH
nekuibka "QyHkiii" 3 BOygoBaHUM XxaboMm, 110 3a0e3Meuye iX MiJKII0UEeHHS 10 OJTHOTO
MOPTY.

[Tpuknagamu GyHKUIN €:

- TIOKa)XYWKH - MUIIIA, TUTAHIIET, CBITJIOBE MEPO;

- MPUCTPOi BBOJY - KJIaBiaTypa abo CKaHep;

- MPUCTPii BUBEIEHHS - MPUHTEP, 3BYKOB1 KOJIOHKH (1IU(DpOB1);
- rtenedonnuit agantep ISDN.

Koxna "Qyukmis" nHamae xouoirypaimiiHy iHdopmarito, 10 omucye ii
MOJIMBOCTI 1 BUMOTH 0 pecypciB. Ilepen BukopucTaHHsM (yHKINS MOBUHHA OyTH
HaJaIITOBaHA XOCTOM - il Ma€ OyTH BHUJILJIEHA CMYyTa B KaHail, 00paHi crerudiyHi omiii
KoH(piryparii. Xa0d - kmodoBuii enemeHT cucremu Plug-and-Play B apxitektypi USB.
Xab € kabenpHUM KOHIIEHTPATOPOM, TOUKH TIKIIOUEHHS HA3UBAIOTHCA MOpTaMu Xaoda.
Kosxen xab mepeTBoproe OAHY TOUKY MIJKIIOUYEHHS B iX 0e3mid. ApXIiTeKTypa Mae Ha
yBa3l MOXJIUBICTh 3'€JTHaHHS JEKUIBKOX XaliB. Y KOXXHOrO xaba € OJIMH BUCXIJIHUM
nopt (upstreamport), MpU3HAYEHUHN JUIsl TIAKIIOYEHHS 0 XOCTY a0 10 Xa0y BEpXHBOTO
piBHs. Pemra moptiB € cnagHumu (downstream) 1 NpU3HAYEHI JUISL MiAKIIOYEHHS
¢yHkuii 1 xa0iB HWKHBOTO pIiBHA. Xa0 MoOXe€ pO3Mi3HATH MIAKIOYEHHST a0o
BIIKJTFOYCHHS TIPHUCTPOIB 1O MHMX IOPTIB 1 YMNPaBIATH IOJAYCI0 KUBJCHHS Ha iX
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cerMmeHTH. KokeH 3 [HMX MOPTIB I1HAUBIAyaJbHO MOXE€ OYyTH J03BOJIeHUN abo
3a00poHEHNH 1 KOH(DIrypoBaHUM Ha MOBHY ab0 OOMEXEeHY IIBHUJKICTH 0OMiHy. Xab
3abe3reuye 130/1A111F0 CErMEHTIB 3 HU3bKOIO MIBUAKICTIO BiJI BUCOKOIIBUIKICHUX. XaOu
MOXXYTh MaTH MOJKJIMBICTH VIPABIIHHS I10Ja4Y€i0 JKUBJICHHS Ha CHAJHI IOPTH,
nependadcHa KepoBaHAa YCTaHOBKA OOMEKEHHS Ha CTPYM, CIIOKHBAHHMH KOXXHHM
IIOPTOM.

IIuna IEEE 1394-FireWire.

Cranmapt uis BHCOKONpoayKTHBHOI mocmimoBHoi mmuM (High Performance
Serial Bus), mo otpumas odimiitniitno a3y IEEE 1394, OyB mpuitasituii B 1995 pori.
Metoto Oyno CTBOpPEHHA IIIMHHU, SKa HE TIOCTYNA€EThCS CYYaCHUM JPOTOBHM
napajejlbHUM IIUHAM, TPH CYTTEBOMY 3JICHICBICHHI Ta MIABUINEHHI 3pyYHOCTI
OIAKTIOYeHHS (32 paxyHOK TMepexoiy Ha mociigoBHui iHTepdeiic). Cranmapt
3acHoBaHuil Ha muHI FireWire, BukopuctoByBanoi Apple Computer B SIKOCTI JenIeBOi
anbrepHatuBu  SCSI B komm'torepax Macintosh 1 PowerMac. Hassa FireWire
("BorHeHHu# mpoBin") Temep 3actocoByeTbes 1 g0 peanizauiii [EEE 1394, Bona
CIIBICHY€ 3 KOPOTKUM TO3HaYeHHsIM 1394.

[lepeBaru FireWire nepes iHIIUMH MOCTIIOBHUMH IIIMHAMM:

e baratodyHkilloHaNBHICTh: MKMHA 3a0e3nedye HUGpoBUM 3B'A30K 10 63
MPUCTPOIB O€3 3aCTOCYBaHHS IOAATKOBOI amapaTypu (xabis). Ilpuctpoi -
M(pOBI KAMKOJEPH, CKAHEPH, IPUHTEPH, KAMEPH ISl B1I€OKOH(EpEHLI,
JIMC-KOBUE HAKOMUYYBadl - MOXYTh OOMIHIOBATHUCS JAHUMU HE TIIBKH 3
PC, ane 1 mix coboro. FireWire 3 iHimiatuBu VESA mo3uiiioHyeTses 1 41
"momariHix Mepex".

e Bucoka mBuAKICTE OOMIHY J03BOJIAIOTH HAaBITh Ha TMOYATKOBOMY piBHI
nepeaaBaTH OJHOYACHO JBa KaHamu Bimeo (30 kaapiB B CEKyHIY)
HIMPOKOMOBHOI SIKOCTI Ta cTepeoayaiocirsai 3 skictio CD.

e Husbka 111Ha KOMIIOHEHTIB 1 Ka0elto.

e Jlerkicth yCTaHOBKM 1 BHUKOpUCTaHHA. [IpucTpoi  aBTOMaTHYHO
PO3IMI3HAIOTHCS 1 KOHPITYPYIOTHCS IPHU BKITIOYEHH1/BIAKITIOUEHHI.

Cmpykmypa ma 63aEmo0is npucmpoie WuHu.

Cranmapt 1394 Bu3Hauae ABI KaTeropii MIMH: KaOelbHI HIMHU 1 KPOC-IIWHU
(Backplane). Ilig kpoc-mmHamMu 3a3BU4Yail MalOThCSl Ha yBasl MapajielibHi iHTepdeiic,
1110 00'€THYIOTh BHYTPIIIHI MIJCUCTEMH NPUCTPOIO, MiAKIIOUEHOT0 10 Kabento 1394.

Ha Biaminy Big USB, kepoBaHOi OJHMM XOCT-KOHTPOJUIEpOM, cTaHiaapT 1394
JOITyCKa€E 3'€THAHHS PIBHOMPABHUX MPHUCTPOIB B Mepeky. Mepeka Moxe CKIagaTucs 3
0e3miui MIMH, 3'€lHAHUX MOCTaMHU. Y MeEXaxX OJIHI€I IIMHU MPHUCTPOi 00'€IHYIOTHCS
3'eMHyBaJIbHUMU KaOensiMu 0e3 3acTOCYBaHHS JOAATKOBUX MPHUCTpoiB. MocTtu
MPEACTABISIIOTh COOOI0 CHeliaibHl 1HTEeNeKTyalbHuX mnpuctpoi. [HTepdeiicHa kapra
mmHu FireWire mng PC sBisie co6oro mict PCI - 1394. MoctaMu € TakoX 3'€IHaHHS
kabenpHOT MHU 1394 3 Kpoc-MHAMU TIPUCTPOIB, 16-0iTHA agpecarlisi By3JiB MEpexKi
JoIycKae 10 3'eTHaHHS 63 MPUCTPOIB B KOXKHIN IMIHMHI, apecoBaHUX 6-01TOBUM TOJIEM
imeHTrdikatopa By3na. 10-6iToBe mose imeHTu(diKaTopa MIUHU JOIMYCKA€ BUKOPUCTAHHS
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B cuctemi 0 1023 MOCTIB, 110 3'€IHYIOTh IIIUHU PI3HOTO THUITY.

KabeabHa mmHa sBjsie cO00I0 MEPEXKY, IO CKIANAETHCS 3 BY3JiB 1 KaOEIbHUX
MOCTIB. ['Hy4Ka TOMoJoris J03BOJIsI€ OyAyBaTH MEPEXKi, 110 MOEAHYIOTh I€PEBOMNOIIOHY
1 JIaHITIOTOBY apxXiTeKTypu. KokeH By3en 3a3BUYail Ma€e TpU PIBHONPABHHUX CIIOTYIHHX
po3'emu. JlomyckaeTbcsi MHOKMHHICTh BapiaHTIB MiTKIIOYCHHS MPUCTPOIB 3 TaKUMHU
0OMEKEHHSIMMU:

e MDK OyIp-fSKOIO IMapor0 BY3JIiB Moke Oyru He Ourbmie 16 kabGenpbHUX
CErMEHTIB;

® JIOBXKMHA CErMEHTa CTAaHIApTHOTO Kalenio He TMOBHHHA IEPEBHILYBATH
4,5m;

e CcymMapHa JOBXHHa KaOelt0 He TOBHHHA TMEpPEBUIYBaTH 72 M
(BUKOpUCTaHHS OUIBII SIKICHOTO KaOemio J03BOJSIE TOCHAOUTH  1Ie
OOMEKEHHS ).

® JIeSIKI MIPUCTPOI MOKYTh MaTHU TUIbKU OJIMH PO3'€M, II0 OOMEKYE MOKIIMBI
BaplaHTH ix po3ramryBaHHsA. CTaHaapT AoIycKae 10 27 po3'eMiB HA OJJHOMY
IIPUCTPOL.

10. MPUCTPOI BBOJY TA BUBOJY IH®OPMAIIL

10.1 3aranpHa iHdopmarris
10.2 [IpucTpoi BBOIY TaHUX
10.2.1 Knagiatypa
10.2.2. Komn'toTepHa mutia
10.2.3. CeHncopHi exkpaHH.
10.2.4. ITpuctpoi aBTOMaTH30BaHOTO BBOAY 1H(OpMAIIii
10.3 Ilpuctpoi BuBOAY iH(MOpMAIIii
10.3.1. Mosnitopu
10.3.2. [Tpuntepm.
10.4 Tnun mpuctpoi BuBoay iHMOpMaIIii
10.4.1. ITnoTep
10.4.2. 3 D-ITpunTtep
10.4.3. CuctemMu CUHTE3Y JIFOJICHKOTO TOJIOCY.

Knwuoesi mepminu:
3D-npunTEp, KiIaBiaTypa, MHUIIA, MOHITOpP, MPHUCTPIi aBTOMAaTH30BaHOTO BBOIY
1H(popmallii, npucTpiii BBOLY-BUBOAY, CCHCOPHUN €KpaH

10.1 3araabHa indgopmaiis.

[Mpuctpoi BBOAy-BUBOmY (input-output devices) — OCHOBHHI IHCTPYMEHT
B3a€EMO/IIT JIFOAUHM 3 1HPopMaLiiiHuMu cucteMamu. [Iporpec B o0nacTi iHpoOpMaIHHUX
TEXHOJIOT1M JOCSTAa€ThCd HE TUIBKM 3aBISKH 3pOCTAOUiid IIBUAKOCTI MPOLIECOPIB 1
€MHOCTI 3alam'siTOBYIOUMX TPUCTPOiB, aj€ TaKOXK 32 PaXyHOK BJIOCKOHAJIEHHS
IIPUCTPOIB BBOAY Ta BUBOAY JaHuUX. IIpucTpoi BBOAY-BUBOAY HA3UBAIOTHCS TAaKOXK
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nepudepiitHumMu nipuctposimu (peripheral devices).

[Ipuctpoi BBOIy EpETBOPIOIOTH 1H(GOpMAITiI0 Y PopMy 3p03yMilny MallIuHi, MiCIs
YOro KOMIT'FOTEP MOXKe 11 00po0sTH 1 3anaM'sToByBaTu. [IpucTpoi BUBOAY NEepeBOISTh
1H(opMalIIito 3 MaITMHHOTO MOJaHHS B 00pa3u, 3p03yMiJIi JOIMHI

10.2 IIpucTpoi BBOAY AAHHUX.
Kinacudikariis npuctpoiB BBoay iHhopMarllii HaBeaeHa Ha puc.10.1.

11 [IpucTpoi 3 KIaBiaTypHHM BBOAOM
P

1

C ——

T Migi-kaaBiaTypa

P

0] IpucTpoi 3 npssMum BBOAOM

I

B "| Mauiny.asatopn Miuma ‘
B
(0] .

ol Hcomen]
v

Pucynox 10.1 — Cxema kracughixayii npucmpois 6600y inghopmayii

10.2.1 Knasiarypa.

Knagiarypa (keyboard) — TpamumiiiHuii mpucTpiii BBOAY JaHUX B KOMIT'IOTEP.
KnaBiaTypamu ocHareHi1 sik mepcoHaabHI KOMITIOTEPH, TaK 1 TEpMiHAIN MEUHPPEUMIB.
Knagiatypa cydyacHoro komm'torepa Mictuth 3Budaiino 101 a6o 102 kiaBimii, po3/iiaeH1
Ha 4 OJI0Ku:

- andaBiTHO -IU(PpOBUIL OJOK — MICTUTH KJIABIIII JIATUHCHKOI Ta HAI[IOHAJIIBHOTO

andasiTiB, a TAKOXK KJaBiiil udp 1 creriatbHUX CUMBOJIIB,

- OJIOK KEpYHOYUX KJIaBIIIL,

- OJIOK po31uMpeHoi HU(PPOBOi KIIaBIaTypH;

- 010k HaBirami.

3yNUHUMOCH Ha JEKUTbKOX CyYaCHUX HOBITHIX pOo3poOKax.

Knapiatrypa Big Microsoft Arc mae Burnyty dopmy st KOM(OPTHOTO
BUKOPUCTAaHHA Ha KodiHax. KnaBimn 3a po3mipoM cepedHi, MaroTh M'SKHM Xig 1
3IaTHICTh HE CTBOPIOBATH IITyM.

Kommanis Brookstone
aHOHCyBajla JIBA CBOIX  OCTaHHIX
BUHAXO/JM - aKCECyapu JUIsl Cy4acHUX
MOOUTBHUX MIPUCTPOIB. Jlazepna
knaBiatypa Virtual Keyboard cBoim
30BHIIIHIM BUTJISIIOM OIIBINIE HAramye
OpeJiok i Kiro4iB. BiacHe , 11€ BIH 1 €
- HaBITh KOJIEYKO B HAaSBHOCTI

Pucynox 10.2 — Knasiamypa 6i0 Microsoft ~ HOBUHKa  Mae  30BCIM  KPHXITHI
Arc _95.-




rabaputu 1 BOYJOBaHUM Jazep , 3a JOMOMOTOI0 SIKOTO BOHA MPOEKTYE Ha IIOCKY
MmoBepxHIO 72 kHomku mnoBHOpo3MipHOO QWERTY -knaBiatypu. [ns 3B'sa3ky 3
IJIAHIIETOM , CMapTGOHOM 1 IHIIMMH JE€BaiiCOM BUKOPUCTOBYETHCA I1HTETPOBAHUMN
Moayibs Bluetooth , a 3apsny akymynstopa B Virtual Keyboard Bucrtaunth Ha nAB1
roJluHu Oe3nepepBHOTO Habopy TeKkcTy. s mia3apsakud BUKOPUCTOBYETHCS MOPT
microUSB . MobileDevice pekomennye knasiatypy Virtual Keyboard Bcim , koMy He
710 BO100M HaOWUpaTH TEKCT JOTUKAMHU JI0 €KpaHy MOOITLHOTO MPUCTPOTO.

_/_/_/_sj_s_] ] 7& ] 9\\ Q\X eack |
a8 [ @ / w [ J___J T __J v B :LJ e\ \\\ \ \
ows/ aJoaf nf ® 1 &f w] @ ] il Ela'y ) enten |
E[/swer [z | x[] c| v] BJ N}Mx ' .>\l?\S\-\\F‘\'\‘V\
CTAL / FN/ALT/E/ XMENU\ \\\ \{k\ <—\ 5.,\—-3\

Pucynoxk 10.3 — Jlazepna knasiamypa Virtual Keyboard

Kommanust TransluSense copoekTyBana mdyke CydacHy, UHCTY CBITJIOBY
KJaBiaTypy 3 BOymoBaHMM TaunaaoM Bia Luminae TransluSense Cleartouch (puc.10.4).
TexHonoris pobOTH KiIaBlaTypu 3acHOBaHa Ha JETEKTOPI PyXy, Akl (PIKCYIOTh pyX
MajbI[iB HA TJIAJIKIN CKJISTHINA MOBEPXHI 1 IHTEPIPETYIOTh 1X SK HATUCKAHHS Ha KJIABIII
abo BuKopucTaHHA Tauynaga. Lle gocsrHyTo 3aBAsku CHOUTBHIA POOOTI BOYIOBaHOI
KaMepH 1 CHelialbHOro (pikcyro4yoro npuiany, Jerkuid yjap najibliB CIPUUMAETHCS K
HaTUCKaHHS Ha KJIABIIIII.

-96-



Pucynox 10.4 — Ceimnosa xnasiamypa 6io Luminae TransluSense Cleartouch

10.2.2. Komn'rvorepaa muia.

Muma — MaHImyJIAaTop, NPU3HAYEHUW A1 BUOOpPY 1 MEpeMIleHHs TpadiuHuX
00'€KTIB €KpaHy MOHITOpa KoOMITtoTepa. JlJis 1bOro BHUKOPUCTOBYETHCS MOKAKUUK,
MEPEMIIIICHHSIM SIKOTO TI0 €KpaHy yMpaBiige MUIA. Muiiia 103BOJIsi€ ICTOTHO CKOPOTUTHU
po0OOTy NIOAMHY 3 KJIABIaTypoIO MpPH YIOPABIIHHI KypCcOpoM 1 BBEJCHHI KOMAaH]I.
Oco065mBO e(heKTUBHO MUIIIA BUKOPUCTOBYETHCS IIPU pOOOTI rpadiyHUMU pelaKTOpamu,
BUJIaBHUUUMH cHUcTeMaMmu, irpamu. CydacHi omepaiiiiHi CHUCTEMH TaKOXX AaKTHBHO
BUKOPUCTOBYIOTh MHUIIY I KepyBaHHS. Murna (mouse) Oyna po3poOsieHa TOCUTh
naBHO (B 60 -x pokax), ane craja MIHPOKO BHKOPUCTOBYBATUCA TUIBKU 3 MPUXOIOM Y
CBIT MEPCOHAIBHUX KOMIT'IOTEPIB IpadiuHOTO 1IHTepPeiicy KopucTyBaya.

3a IPUHIUMIIOM J(1i MHUIII MOJIISFOTHCS Ha:

e MexaHiuHi;

e OnTUKOo-MeXaHIvHi;

e OnTuyHi.

3a yactkoBoro ¢inancyBanHd NASA [lyrnac Kapn DHrens0apt 1 Woro xoneru
3BEJIM B TAOJMIIO XapaKTEPUCTUKU BCIX BIJOMHUX MaHIMYJIATOPIB, BKIIOYAIOUM HOXHI,
HakodiHH1 Ta 1Hm. Ilepury mumy (puc.10.5) 316paB bimn Inrmim (Bill English), a
mporpaMu Jisl IeMoHcTpalii MoxiauBocterd HanucaB Jxxedd Pymidcon (Jeff Rulifson).
BcepenuHi npucTpor0 3HAXOIUIIUCS JIBAa METANIEBUX IMCKA: OJUH MOBEPTaBCS, KOJU
MPUCTPOEM PyXald BIIEpe] , IPYTryid BIJIMOBIIAB 32 pyX MHUILI BIIPABO 1 BIIBO.
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Pucynox 10.5 — [epwut mauinyiamop muwa

Touch Mouse M600 BiacyTHI KJaBiiii, 1 BCs OOTIYHA MOBEPXHS MUIL CEHCOPHA,
MPEKpPacHO pearye Ha pyxu naibiliB (puc.10.6 a). Cumerpuuna Gopma MHUIII 103BOJISIE
KOM(OpPTHO ili KOpPUCTyBaTHCS 1 MpaBlIaM, 1 JIBIIAM, a BIJCYTHICTh HIATPUMKH
MYJIbTUTAU-KECTIB, ~ KOMIIGHCYETbCS ~ BUKOHAHHAM  CKpOJIIHTY,  I€pEeropTaHHs
3MaxyBaHHS.

SINoHCHKUM 1HXKEHepaM - KOHCTpykTopaMm Art Factory Bhamocst iHTerpyBaTH B
CBIii 1HHOBAI[ITHUH TaJ>KeT MOBHOIIHHUN Macaxkep (puc. 10.6 0). be3apoToBa mMoenn
Bizarre Massage Mouse 3 ONTHUYHUM JaTYUKOM 1 3 3apsgHoi 6a3or0 USB moennye B
co01 BHUTOHYEHICTh JIIHIM CEHCOPHOI IMaHedl 3 OKAHTOBKOI  CBITJIOJI0IHOTO
MiJCBIYYBaHHS 3aCHOKIMJIMBOIO CHHBOTO KOJIbOPY. Y 3BHMUAHOMY PEXHUMI KOHTPOJIEP
YYTJAMBUA J0 HAWMEHIIMX MAaHIMYJSIIM , JAI0Ud MOJKIMBICTh KOPUCTYBAdeBl 3
JIETKICTIO MMPOKPYYYBATH 1 IEPETOPTATH CTOPIHKU B OY/Ib-SIKUX HAIPSIMKaX.

Y XBUJMHU BIANOYMHKY TnepuepiiHUi MPUCTPIi BUKOPUCTOBYETHCA SIK
€proHOMIYHMI BiOpoMacaxep J1s ONpaloBaHHs 00JacTi 3aM'sICTh 1 pyK.

LED illumination

LED lumination along the edges of the mouse
sets a soothing massage mood

ai
forth between pages

Mode switching

L

a) 0)

Pucynoxk 10.6 — Ilpeocmasnuku cyuacnozo noxkoninua mauinyaiamopis "Muwa"

10.2.3. CeHcopHi ekpaHu.
Cencopuuii expan a6o Ttauckpin (anri. Touchscreem) — mnpuctpiit s
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BBEJICHHS 1H(OpMaIlli, 110 € EKpaHOM, SIKUH pearye Ha JIOTUKH 10 Hboro. KopucryBau
MO>K€ BBECTH CUMBOJ 200 KOMaHAy JOTHUKOM MHablis 10 EBHOT 00JIACTI EKpaHy.

CeHCOpHI €KpaHW HaWOUIbII TpUAATHI JJis OpraHizallii THy4YKOro iHTepdeicy,
IHTYITUBHO 3p0O3yMIiJIOTO HaBITh JAJICKUM BiJl TEXHIKH KOPUCTYBavaM.

3 MOUIMPEHHSM KHUIIEHbKOBMX, IUIAHIIETHUX KOMM'IOTEPiB, MNPUCTPOIB A
YUTAHHS CJICKTPOHHUX KHUT 1 PI3HUX TEPMIHAJIIB CEHCOPHI €KpaHW CTalld TaKUMHU XK
3BUYHHUMH, SIK KHOITKA 1 KOJIECO.

B 1mux mnpuCTposSX BUKOPHUCTOBYIOTHCS BCHOTO UYOTHpH 0a30Bi MPUHIUANNA —
PE3UCTUBHUMN, EMHICHUN, aKyCTUYHUH 1 iHPpauepBoHUi. KOPOTKO pO3TISIHEMO KOXKHHIA
3 HUX:

Pe3uctuBHi ceHcopHi ekpanm Accutouch dynoBo 3apexkomeHayBanm cebe B
chepi obOciyroByBanHs, y ckiaai Pos-TepmiHamiB, MPOMHUCIOBOCTI, MEIWUIUHI I
TpaHcnopti. Expan pearye Ha JOTHUK MajblleM, PYKOIO B pyKaBU4Il, HIrteM ado
KPEAUTHOIO KapToIo.

Y il KOHCTPYKIi €KpaH SBIIIE COOOI0 CKJIsSHY a00 aKpWJIOBY IUIACTHHY,
MOKPUTY JBOMa cTpymomnpoBigHuMu 1mapamu  (puc.10.7). Illapu posnineni
HETIOMITHUMHU 11 OKa TMPOKJIAJKaMHU, SIKI OXOpPOHSE€ Mepeka BEPTUKAIbHUX 1
TOPU3OHTAJBLHUX TIPOBIIHUKIB BiJ 3ITKHEHHSA. Y MOMEHT HATHCKaHHS IIapU
KOHTaKTYIOTh 1 KOHTPOJEpP PEECTpyE €NeKTpuuHui curHai. KoopauHatu HaTHCKaHHS
BU3HAYAIOThCA, BHUXOJAYM 3 TOr0, HA T[EPETUHAHHI SKUX MPOBIIHUKIB OyB
3apeeCTPOBAHUM BIUIUB.

[lorpimHiCTh BU3HAYEHHS KOOpPJIMHAT MOXE Jjgocaratd 3 wmimimerpiB. o
HEJIOJTIKIB TEXHOJIOT1i MOXXHa BIIHECTH 3HUXKEHHS Ha 75-80% MOTYKHOCT1 CBITJIOBOTO
MOTOKY, BUIIPOMIHIOBAHOTO MOHITOPOM. AJIe 1€ KOMIIEHCYETHCSI TPOCTOTOIO IPUCTPOIO,
HU3BKOIO I[IHOIO ¥ MaJIOI0 CIIPUNHATIMUBICTIO JIO IIKIIJIMBUX 30BHIIIHIX BIUIUBIB.

J

Pucynox 10.7 — Ipunyun 0ii pe3ucmuno2o ceHCOpHO20 eKPAHY

€MHicCHUIT ceHCOpHUII ekpaH. /[0 MOTUKY €KpaH Mae€ JEAKUWA EJINEKTPUYHUN
3apan (puc. 10.8). JloTUK manbllsl 3MIHIOE KApTHUHY 3apsAKEHOCTI, «BIATITAIOUM
YaCTUHY 3apsAy [0 TOYKM HAaTUCKaHHs. JlaT4MKu eKpaHa, pO3TalloBaHI MO BCIX
YOTUPHOM KyTaM, CTEXAaThb 3a MOTOKOM 3apsily B €KpaHi, BU3HAYAlOUM, TAKUM YHUHOM,

KOOpAWHATU «BUTOKY» eHeKTpOHiB.
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Pucynok 10.8 — Ilpunyun 0ii eMHICHO20 CEHCOPHO20 eKPaHy

AKYCTHYHMI ceHCOpHMid ekpaH. Taki exkpaHu MoOyJOBaHI 3 BUKOPUCTAHHAM
MIHIATIOPHUX M'€30€JIEKTPUYHUX BUIIPOMIHIOBAYIB 3BYKY, HE UyTHOTO JIt0IMHOI0. CKIIO
TaKoro €KpaHa TIOCTIHHO HEMOMITHO BIOpy€ TiJi BIUIMBOM BHUIIPOMIHIOBAYiB,
YCTAaHOBJICHUX Y TPhOX KyTax ekpaHa. CremianbHi BifiOMBadl 0COOJMBHM 00pazoM
MOIIMPIOIOTh aKyCTUYHY XBWJIIO IO BCiM TOBEpXHI ekpaHa. JJOTHK 1O eKkpaHa MiHsi€E
KapTUHY TIOMMPEHHS aKyCTHYHUX KOJUBaHb, IO W PEECTPYETHCS JaTYUKAMU
(puc.10.9). I1o 3miHi XxapakTepy KOJIMBaHb MOXKHA OOYUCIUTUA KOOPJUHATH 30ypIOBaHb,
BHECEHMX HATUCKAHHIM Ha ekpaH. Kpim 11boro, aHami3yrouu CTyHiHb 3MIHU KOJIMBaHb,
MO>KHa OOUYMCIIMTH CUJTy HATUCKAHHA HA eKpaH. L]e KOpHCHO mpH MpOeKTyBaHHI CHCTEM
KEpyBaHHS IMPOMHUCIIOBHM YCTAaTKYBaHHSIM, HANPHUKIA, Ul TUIABHOI 3MiHU IIBUIKOCTI
oOepTaHHs ABUTYHIB 1 IHIIUX apamMeTpiB.

IndpouyepBoni ceHcopHi expaHM. [[nf1 BH3HAYEHHA TOYKM TOPKAHHSA
BUKOPUCTOBYIOTHCA JIB1 JIIHIMKM CBITJOMIOAIB, PO3TAIOBaHI IO BEpPTUKANl U
TOPU30HTANI, 1 1Bl JIHIAKK (POTOAIONIB, PO3TAIIOBAHI HA MPOTHIIEKHUX CTOPOHAX
ekpana (puc.10.10).

Koxunomy cBiTioniony Bianosigae cBiii ¢poromion. [Ipaitoe Taka ontuyHa napa B
takuii croci6. Ilpu momayi HAmpyru Ha CBITJIONION BiH BUIPOMIHIOE HEBUIUME IS
JTOIWHU 1H(pavepBOHE CBITIIO B MEXax Jy)K€ HEBEIUKOro TUIECHOTO KyTa, II00
noTparutu Ha "cBi" doTomion 1 "He 3auvenuTu" cycigHi. bynb-sika mepemkona
(HampuKkIaa majelb, MO0 TOPKAEThCS €KpaHa), YaCTKOBO a00 TOBHICTIO TEPEKPHUBAE
CBITJIOBHI MPOMiHb, 1110 1 TPU3BOAUTH J0 3MEHIIIEHHS a00 MPUITMHEHHS €JIEKTPUIHOTO
CTpyMy depe3 BianoBiaHuii ¢otomion. Lls 3MiHa (iKCyeTbCs MIKPOKOHTPOJIEPOM,
J03BOJISIFOUN OOYMCITUTH KOOPIAUHATH TOPKAHHS 3 BUCOKOIO TOYHICTIO.
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CBITJIOBUITIPOMIHIOIOU1

CBITJIOBI1
) JIATYUKU

CBITJIOBUIIPOMIHIOKOY1 (|
mionu |

 CBITJIOBI
JMaTUYUKHA

Pucynok 10.9 — I[punyun 0ii’ akycmuuno2o ceHCOpHO20 eKPAHY

[HppauepBoHUl CEHCOpHUI €KpaH BUKOHAHUN Yy BUIJIAJl paMKH, SIka HE Mae
HISKUX CTEKOJI abo Mpo30pHuX IUIIBOK. ToMy 3MiHA SICKpABOCTI, KOHTpAcTy W mepenadi
KOJbOPY 300paKeHHs, a TaKOX I0SBa JOJAATKOBHX BiAOTUCKIB BUKIIOUYEHE, IO €
0€3CyMHIBHOIO MIEpEeBaroio eKpaHa.

Jlo HemomikiB MOKHA BIJIHECTH HEBHUCOKY HAIAHICTh (HEBEJIMKUM TEPMiH
CIIy>k0mn), MOXJIHBI Tiepe6oi B poOOTI mpH MOTPAIISHHI NPSMOTO COHSYHOTO CBITIA,
HaioOimbIIa BapTicTh. 3acTocoBylOThest [Y-Expanm B OCBITHIX ycTaHOBax B SIKOCTI
IHTEepaKTUBHUX TaHEJNEH BEJIMKOTO PO3MIpY.

CBITJIOBUIIPOMIHIOIOY1

[ndpavepBoHi y, boromarunku

XBHIII

CBITJIOBUIIPOMIHIOIOU1  {
Jioau

Pucynoxk 10.10 — Ilpunyun 0ii inghpauepsonozo ekpary
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10.2.4. IIpucTpoi aBTOMAaTHU30BAHOT0 BBOAY iH(opMaIrii.

IIpucTpoi aBTOMaTH30BaHOTO BBOAY iH(popmalii - npucTpoi, sSKI 3YUTYIOTh
1H(dOopMaIlito 3 HOCIS, JIe BOHA BXKE €.

OCHOBHI BHJM MPUCTPOIB AaBTOMATHU30BAHOTO BBOAY iHGOpMAIl — CHUCTEMHU
pO3Mi3HAaBaHHSA MAarHITHUX 3HAKIB, CHUCTEMH OITHUYHOIO PO3Mi3HABaHHS CHMBOIJIIB,
CHUCTeMH BBOJy iH(opMarlii Ha 6a3i CBITIOBOTO Mepa, CKaHEpH, CUCTEMH PO3ITiI3HABAHHS
MOBH, CEHCOPHI JaTYUKHU 1 IPUCTPOI Bi/1€03aXOIIICHHS.

Cucremn po3nizHaBaHnsi wmar”iTaux 3nakiB (Magnetic Inc Character
Recognition, MICR) BUKOpHUCTOBYIOThCSI B OCHOBHOMY B OaHKIBCHKiH cepl. Y HIKHIM
YaCTHHI 3BHYAMHOI0 OaHKIBCHKOI'O Ye€Ka 3HAXOJUTHCSA KOJ, HAaHECEHWH CIIeIlaIbHUMU
MarHiTHUMHA YOPHWJIOM. Y KOJI MICTUTBCS HOMEp OaHKy, HOMEp pPO3PaxyHKOBOTO
paxyHKy Ta HoMmep ueka. Cucrema 3uuTye 1HPOpMAIlIO, MEPETBOPIOE i B IUPPOBY
dbopmy 1 iepenae B 0aHK 17151 OOPOOKH.

CucreMmn onTu4Horo posmizHaBanHs cumBoJiB  (Optical Character
Recognition, OCR) mnepeTBOproOTh cCHEIiaIbHUM YHWHOM HAaHECEHY Ha HOCIH
iHdopmariito B uudpoBy dhopmy. Haitbisbin mupoko NOMUPEHi MPUCTPOI IILOTO TUITY —
ckaHepu 1mTpux-komaiB (bar - code scanners), sIKi 3aCTOCOBYIOTBCS B KaCOBHX
tepmiHanax wmarasuHiB (puc.10.11 a). Lli cuctemMu BHUKOPHUCTOBYIOTHCS TaKOX Y
JikapHsAx, 010i0oTeKaxX, Ha BIMCHKOBHX 00'€KTax, CKJIaax MPOMYKINI i B KOMIAHIAX 3
MePEBE3CHHS BAHTAXIB.

%

-‘-'ﬂ.-/‘@,ﬁ‘-

/4

Pucynoxk 10.11 — Ilpucmpoi asmomamuzosarnoco 6600y ingpopmayii: a) ckanep
wpux-kooy, 6) nopmamueHutl 2papiuHuLl niaHwen.

Pyuni mpuctpoi po3mizHaBaHHs iH(oOpMmarii, Taki sSK mip'sHI miaHmeTrn (puc.
10.11 6), MicTATh IUTOCKHHA €KpaH 1 CBITJIOBE IEpO, CXOXKE HAa KYJbKOBY PYUKY.
I'padiyni miuaHmeTH NEepeTBOPIOIOTH OYKBH 1 LU(pPH, HAMUCaHI KOPUCTyBaueM Ha
eKpaHi, B uudpoBy (hopmy, 1 mepenaroTh Ll JaHl B KOMIT'IOTep AJs1 00pOOKH.

CxkaHepHu (scanners) mepeTBopioTh y nudpoBy popmy rpadiuny iHpopmaiiiro
(MaJIOHKH, KPECJIEHHS TOIIO) 1 BeJIUKI 00caru TekcToBoi iHdopmaii (puc. 10.12). [ns
3YUTYBAHHS JaHUX B CKaHEpaxX BHUKOPUCTOBYIOTHCS CBITJIOUYTJIMBI JATUYUKU PI3HUX
TUIIIB:
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IPUIAAH 13 3aPSTHAM 3B'SI3KOM € eJICKTPOHHUMU TPUCTPOSMHU, IO CKIAJAI0THCS 3
0e3Jiul MIHIATIOPHUX JIaTYMKIB, K1 MEPETBOPIOIOTh IHTEHCHUBHICTD IMa/Ial0Y0r0 Ha HUX
CBITJIa B €JICKTPUYHUH 3apsiII;

npuiaan i3 (HOTOETEKTPOHHUMHU TMOMHOXKYBauaMHU 3JIMCHIOIOTh EJIEKTPOHHE
MOCUJICHHS IHTEHCUBHOCTI BIJOMTOTO BiJl OPUTIHATY CBITJA;

[Torim mmdpoa iHopMmaris nepemaetbess B [IK 1Mo BHKOpHUCTOBYBaHOMY
CKaHepoM iHTepdeiicy.

Pucynox 10.12 — Ckanep

Cucremn po3mnizHaBaHHS MOBH (voice inputdevices) NEpeTBOPIOIOTh Y LHHU(PPOBY
dbopMy BHUMOBJEHI KOpPUCTyBaueM cjoBa. IcHye 1Ba pexuMu pPoOOTH MOIOHUX
NpUCTPOiB. Y pexkumi kepyBanHs (command mode) B BUMOBIISIETE KOMaHIU (Takl sIK
"BiIKpUTHU JOKYMEHT", "3amycTutu nporpamy" i T.1.), siIKi BUKOHYIOThCSI KOMII'FOTEPOM.
VY pexumi auktyBanHs (dictation mode) MOKHA HAJAMKTOBYBAaTH KOMI'IOTEPY OYIib-
AKui TekcT. Ha *xanb, TOYHICTH pO3MI3HABAHHS MOBHM TaKUX CHUCTEM 3aJIHIINaE OakKaTu
Kkpamoro. Jltoacekuii ronoc mae 0e3i14 BIATIHKIB, HA TOYHICTh PO3IMI3HABAHHS MOXKE
BIUTMHYTH 1HTOHAIIisl, TYYHICTh MOBA, HABKOJIUIITHIN 1ITyM, HAaBITh OaHAILHUI HEKUTh.

Cencopui garyukm (Sensors) — 1e MOPHCTPOi JIsi BBOAY B KOMITHOTED
npoctopoBoi 1Hpopmamii. Hampuknaa, xopmnopaniss General Motors BHKOpHCTOBYE
CEHCOpH Y CBOIX JIETKOBUX aBTOMOOUISAX 7S IiepeAaydl B OOPTOBUN KOMIT'IOTEP MAIIMHU
JAaHUX PO HABKOJUIIHINA mpocTip 1 mapupyTi. CEeHCOpHI JaTYMKU TaKOX 3HAWIILIN
3aCTOCYBaHHS B CHUCTE€Max BIPTyaJIbHOI pEalbHOCTI, IrPOBUX MPUCTABKAX 1
CUMYJISITOpax.

IIpuctpoi BigneozaxomienHst (video capture devices) SBISIOTH COOO HEBEJHKI
nudpoBi BigeokamepH, 3'eqHaHI 3 KOMI'IOTepoM. [Ipuctpoi Bigeo3axorieHHs
3aCTOCOBYIOTHCS B OCHOBHOMY B CHUCTEMax BiJICOKOH(MEPEHIlIH, SKi OTPUMYIOTh BCE
OUNbIIIe TOMIMPEHHS. 3aBASKH PO3BUTKY JIOKAJTBLHUX MEPEeX Ta [HTepHET, 3'aBuiiacs
MOKJIUBICTh OPTaHI30BYBAaTH BiJICOKOH(MEPEHII3B'SI30K, epedyBatoyn B Oyab-sAKiil TOUII
TJIAHETH.

10.3 [Ipucrpoi BuBoaY indopmaii
OcHOBHI TPUCTPOT BUBOY 1H(POPMAIlii — MOHITOPH 1 TPUHTEPHU.
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10.3.1. Monitopu.

Momnitopu (monitors) — HaHOLIBII MOMYJISAPHI MPHUCTPOi BiIOOpaKEHHS
iHpopmarii. IHdopmariis Ha MOHITOp HAAXOAUTh 3 KOMI'IOTEpa 3a JOMOMOTOIO
BiJICOKapTH, a00 3 1HIIIOTO MPUCTPOIO, 110 HOPMYE BiICOCUTHAI.

Knacudikariiss MOHITOPIB 32 TUIIOM eKpaHy (3a mpuHImmoM aii) (puc.10.13):

EnekTpoHHO-TIpOMiHEBI — HA OCHOBI €leKTpOHHO-IpoMeHeBoi TpyOku (CRT)
npescranieHi Ha puc.10.13 a);

PK — piakokpuctaniuni monitopu (LCD) (puc.10.13 B);

[Tna3zmosuii (prc.10.13 6) — Ha ocHOBI 1a3MoBoi nanem (PDP);

[IpoexkTop — BiACOMPOEKTOp Ta €KpaH, PO3MIIIEHI OKpeMo abo 00'eqHaHI B
omHoMy kopryci (puc.10.13 1);

OLED-moniTop — Ha Texnonorii OLED Ha 0CHOBI BUKOPUCTaHHS OpTraHIYHUX
J10/1B, 110 BUPOOJIAtOTE cBiTiIO (puc.10.13 )

Bipryansuuit perunansauii MoHiTop (puc.10.13 €) — TexHosoriss mpucTpoiB
BUBOJTY, IO opMye 300paxkeHHs1 Oe3M0CcepeIHbO Ha CITKIBII OKa.

JlazepHuii MOHITOp — Ha OCHOBI BUKOpHUCTaHHs Jja3zepHoi maneni (puc.10.13
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Pucynok 10.13 - Knacughikayis monimopis 3a npunyunom oii

Knacudikariiss MOHITOPIB 32 PO3MIPHICTIO B11I0Opa’KEHHS:

e nBoMipHUH (2D) — ogHe 300paskeHHs 7151 000X OYei

e TpuBuMipHui (3D) — ms KOKHOTO OKa (POPMYETHCS OKpPEMHIl 300paskeHHs
JJIs1 OTpUMaHHA ePekTy o0csTy.

J1o OCHOBHUX MapaMeTpiB MOHITOPIB BITHOCSTHCS TaKi, SIK:
CriBBITHOIIEHHS CTOPIH €KpaHy - cTaHaapTHuil (4:3), mmpokodopmarauii (16:9)
a0o 1HIIIe CIiBBIAHOIIEHHS (HanpuKiag S5:4)

Po3mip expaHy — BU3Ha4a€ThCS TOBKUHOIO JIlarOHall, HalyacTile B AI0MMax.

Po3aiiibHa 31aTHICTE — YKCIIO MIKCEIIB MO BEPTUKAII 1 TOPU3OHTAIII.

['muOuHa KOJIBOPY — KUIBKICTh OIT Ha KOJyBaHHS OJHOrO TiKcens (Bil
MOHOXPOMHOTO J10 32-01THOTO).

Po3mip 3epHa abo mikcens — (pizuuHU po3Mip OJIHIET TOUKH €KpaHy MOHITOpA.
UuM MeHIlIe po3Mip 3epHa, TUM BHIIA SIKICTh 300pa’keHHS. bUIbIIICTh MOHITOPIB O13HEC-
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KJIacy MarOTh po3Mip 3epHa, piBHUM (.28 mqroiima.

Yactota oHoBieHHs ekpany (I'm) — Uum Bule yacToTa po3ropTKU, TUM MEHIIIE
BTOMJTIOIOTBCST 04l KopuctyBaua. [llogo Oe3neyHoro € yactora po3roptku Bia 85 I 1
BUIIIE.

KyT ornsiay — makcuManbHUIA KyT M1 SKUM HE BUHUKA€E CYTTEBOTO MOTIPIICHHS
SIKOCT1 300paKeHHS.

10.3.2. IIpunTepu.

[Tpuntepu (printers) BHKOHYIOTH JpyK iHopMalii Ha mamepi abo MBI
(pe3ynbTart, 1Mo OTPUMYETHCS MPHU APYKY, HA3UBAIOTH TBEPJIOIO KOIII€I0).

[Tpuntepu O6yBaroTh MaTpuyHi (dot matrix), ctpymenesi (inkjet), mazepni (laser) 1
tepmorpadiuni (thermal transfer). Jlo ocTaHHIX BiZHOCATBCS cCyOmiMarfiiHi 1
TBEPAOYOPHHUIIBHI.

OCHOBHI XapaKTepUCTUKHU IPUHTEPIB:

* posmmperns (print resolution) — KilbKICTh TOYOK HAa OJUH KBaApaTHHI
moriM. YuM BuIIe J03BUI, TUM SIKICHIIIE ApyK. MaTpuuHi NpUHTEpPU 3a0€3MeUyrOTh
MOPIBHSIHO HU3bKUH 103BUT — Bij 80 10 200 TOUOK Ha KB.AIOWM, cTpymMeHeBl — 110 720,
nasepHi — 10 1200, repmorpadiuni — Big 1200 1o 5000 To4oK Ha KB. AHOHM;

* MBUAKICT APYKY (print speed) cTopiHOK Ha XBWiIMHY (ppm). [IIBUAKICTS
APYKY BapiroeThes Bi 2 ppm y MaTpUYHUX NMPUHTEPIB 10 4-6 ppm y CTpyMEHEBHX 1 4-8
ppm y na3zepHux. [loTyxH1 nazepHi Ta TepMorpadiydi IpUHTEPU 3AaTHI BUBOJUTH Ha
apyk 10 100 cTopiHOK Ha XBHJIMHY;

* MIATPUMKA KOJIBOPOBOro ApYKY (color print) — qyke Ba)JuBa BIACTUBICTh
JUTSL TUX, XTO 3aIMA€ThCs] KOMITFOTEPHOIO rpadikoro Ta qu3aitHoM. Takox myxe 3pydHO
KOPHUCTYBATHUCS KOJIOPOBUMH MIPUHTEPAMHU MPHU APYKY IpadikiB 1 giarpaM. Sk npuctpoi
KOJIBOPOBOTO JIDYKY BHKOPHCTOBYIOTBCS B OCHOBHOMY CTPYMEHEBI TNPHUHTEPH.
MOXIJIMBOCTI KOJIBOPOBOTO JPYKY € 1 Yy 1HIIMX THUMIB NpuHTEpiB. OMHAK, MATPUUHI
KOJLOPOBI MPUHTEPU HE3PY4YHI B YIPaBIiHHI 1 HE 3a0€3MeUyl0Th MPUHHATHY SKICTh
apyky. JlazepHi 1 TepMorpadiuHi NpUHTEpU 3AaTHI 3a0€3MEUUTH HAWBHUINY SKICThH
300pakeHHs, ajie Il JPYKYIOTh YCTPOI IOKH 3aHAQATO JOPOTi IS 3aCTOCYBaHHS B
013Hecl.

Jlazepuuit npuntep (puc.10.14) nparroe 3a MPUHIKUIIOM KCEPOTpadiqHOTO APYKY,
TUIBKM 300pakeHHS (GOpMyeThcsi Oe3mocepeHIM CKaHyBaHHSAM  (OTOUYYTIMBHX
€JIEMEHTIB TPHHTEpa MpPOMEHEeM Jasepa. JlaHwil TWN TpUHTEpa JO3BOJISE OTPUMATU
300pa’keHHsI BUCOKOT SIKOCTI, sIKa He 0OIThCsl BOJIOTH i CcTiiika 40 BUIBITaHHA. JlazepHuit
MPUHTEP CKIAIAETHCS 3 KAPTPUIKaA i BIACTUBO MPUHTEPA.

Pucynox 10.14 — Jlazepuuii npunmep.
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Ilepesacu nazepuux npunmepie:

Bucoxkwuii 103B11 APYKY.
Bucoka mBHIKICTh APYKY.
EXOHOMIYHICTB.

Husbka cobiBapTICTh IPYKY.
CTiHKICTB BIIOUTKIB.

Heooniku nazepnux npunmepie:

Buninenns o3ony.

Bucoke eHeprocnoxnuBaHHs.

Hu3sbka nepemada Koap0py MiBTOHIB.

Bucoka 1ina npuHTepa i BUJATKOBUX MaTepialiB.

Ceitnonionnuii nmpuntep (LED printer) — mapanensHa ramy3i po3BUTKY Ja3epHUX
npuntepiB. IIBuakicTe poOOTH CBITIOMIOMHUX TNPUHTEPIB MPAKTUYHO OJHAKOBA 3
nazepHuMu. Bech mpoliec IpyKy MOBHICTIO aHANOTIYHUNA poOOTI Ja3epHOro MpHUHTEpPA.
BigminHicT, TONsiTaE B cmocoO1 3acBideHHS (GOTOMMIIHAPA: y CBITIOAIOAHOMY
npuHTepi (puc.10.15) asns 1boro 3aCTOCOBYIOTH JIHIAKY CBITIIONI0/IIB, SIKa pO3TAIIOBaHA
Y3JI0BX YyChOTO IIJIIHJIpA. 3aJIeKHO BiJl I03BOJIY MPUHTEPA CBITIOIIO0AIB MOXKE OyTH BiT
2.5 1o 10 Tucs4 mryK.

Pucynox 10.15 — Ceimnooioonuii npunmep

Ilepesazu ceimi00io0HuUx npunmepie:

Manuii po3mip CKaHyIOUOi CUCTEMH, IO J03BOJISE 3POOUTH MEHIIUM PO3MIp
MpUHTEpA.

BiacyTHicTh y MeXaHi3Mi, 0 (popMye 300pakeHHs], pyXJIMBHUX YACTHH.
PiBHOMIpHE CBITIHHS KOXKHOTO CBETOJIMO/a Ha BCIM TOBXKUHI (OTOIMITIHAPA.
Heooniku ceimnodioOnux npunmepie:

HeoOxigHicTh BENMMKOT KUIBKOCTI CBITJIOMIONIB TPU JAPYKY 3 BHUCOKUMH
no3Boiamu ( mopsiaky S000 mrr. muist mo3Boay Big 600dpi).

HeoOxiaHicTh KOpEKTYBaHHSI CBITIHHS BEJIUKOI KIJIBKOCTI CBITJIOMIONIB. Y
JIa3epHUX MPUHTEPaAX JOCUTh KOPEKTYBATH TIILKH OJIUH MPOMIHb.
MakcuManbHa MIBUIKICTh MEYaTKU CTAaHOBUTH He Outbiml 50 CTOPIHOK Yy
XBUIUHY. JlJIs na3epHUX TMPUHTEPIB Ilel MOKa3HUK Moxe piBHATHCA 100
CTOpIHKaM.

CtpymeneBuii npuntep (puc.10.16) — Takuit TUI IPUHTEPa, Y IKOMY 300payKCHHS
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Ha HOCIi (OPMYEThCA KpANMKOBUM CIIOCOOOM. Y SKOCTI poOOYOro ejJeMeHTa
BUKOPHUCTOBYEThCS PIAKUN OapBHUK. Bilpi3HAETHCS BHCOKOIO BIPOTIIHICTIO Iepenadi
nmiBTOHIB. Halvacrime 3acTOCOBYEThCSI B JIOMAIlIHIX yMOBax 4Yepe3 MPOCTOTY
00CIIyroByBaHHS ¥ €KCILTyaTallii, BITHOCHO HEBUCOKOI MIBUAKOCTI 1 SKOCTI JPYKY.

Jns dbopmyBaHHS 300paKCHHSI BHKOPUCTOBYETHCS CIIelliajibHA MATPHIS, sKa
APYKYy€E pigkuMu OapBHUKaMU. YOPHUIIO HAHOCSATHLCS Ha MAaIip MpU MPOXOKEHHI Yepes
Hel Apykyrouoi Matpuii. KompsopoBe 300pakeHHsT POpPMY€EThCS Bipa3y MpU OJHOMY
MIPOXO/Ii MMarepy.

Pucynok 10.16 — Cmpymenesuii npunmep.

Ilepesazu cmpymeneeux npunmepie:

e Hugbka BapTiCTh NMPUHTEPA i BUIATKOBUX MaTepiaiB.

e JlocToBipHa nepeaaya MiBTOHIB.

e IlpocroTa B 00CIyroByBaHHI.

e Bucoka mBHAKICTE APYKY.

Heooniku cmpymenesux npunmepis:

e 3acHUXaHHs APYKYIOUOi F'OJIOBKHU IPU TPUBAIIOMY IIPOCTOI.

e Maja 3HOCOCTIMKICTh BIIOUTKIB, CXUJIbHICTh BILUIMBY BOJIOTH.

Cyb6mnimartiitnuit npuntep (puc.10.17) apykye Ha IIIBHUX MOBEPXHSIX, BHOCSYU
crieliaabHui GapBHUK I1iJ MOBEPXHIO manepy. Moro po6oTa 3acHOBaHa Ha cy6iMartii —
nepexoji PeYOBUHH B Ta30MoOAIOHUI CTaH 13 TBepaoro 0e3 piakoi ¢dazu. OntumaabHe
BUKOPUCTAaHHS TIPUHTEpPA JAHOTO TUIy — TmedaTka 300paxenb Ha CD 1 DVD nuckax,
MJIACTUKOBUX KapTax.

Pucynox 10.17 — Cybnimayitinuti npunmep.
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Mix HarpiBaJIJbHUM €JIEMEHTOM 1 TepMidHUM (oTomnanepom nepedyBae MmiiBKa 31
crietiayibHOoro  ckimamy. IImiBka MICTUTH KpUCTaiuHI OapBHUKH  IypIYpPHOTO,
OylakuTHOTO ¥ >KOBTOro KOJbopy. Ilim wac apyky IuriBKa HarpiBaeThes, 1 (apoOa
BUMApOBYeThcsl. Ha mamepi BIIKpUBAIOTHCS MOPH W MOTNIMHAIOTH mopiiro dapou. o
3aKIHUCHHIO JPYKy TIOpU 3aKpUBaIOThCS, (QiKCyroun oTpuMaHy (apOy. dDapbu
HAHOCSThCA MO Yep3i, TOMY Mamip pPOOUTh TPU MNPOXOAU. Y CydaCHUX MOJEIAX
MPUHTEPIB POOUTHCS 1€ OWH MPOXiI 71 TIOKPHUTTSI IMarepy 3aXMUCHOO TUTIBKOIO.

Ilepesacu cyonimauyiiinux npunmepie:

e Bucoka sSKiCTb APYKY.

o [linBuIeHa CTIHKICTh 300paKEHHS.

e Benuuesna nanitpa KoJIbOPbIB, BAKOPUCTOBYBAHA MPHU APYKY.

Heoonixu cybnimayiitnux npunmepis:

e Bucoka BapTicTh IPUHTEPA i BUIATKOBUX MaTepialiB.

e Hwusbka MBUIKICTH APYKY.

e UYyTiMBICTh JESKUX BUJIIB YOPHUIIA J0 yIbTpadiomneTy.

e Bucoka co0iBapTicTh IpyKy (HOTOKAPTOK.

Matpuunuii npunTep (puc. 10.18) — anapar, mo ¢opMye 300paKeHHS yIapHUM
Coco0OM 3  OKpeMHX MalleHbKuX To4yok. Ile Haiicrapmmii 3 jgorenep
BUKOPUCTOBYBAaHUX THIIIB NPHUHTEpIB. Bumyckamucss i KOJbOPOBI MPUHTEPH, SIKI HE
OJlep)KaJIM  IIMPOKOTO BUKOPUCTAHHS B 3B'A3KYy 3 TMOSBOIO OIIBIIT MPAKTHYHHUX
KOJLOPOBUX CTPYMEHEBHX MTPUHTEPIB.

Pucynox 10.18 — Mampuunuu npunmep

10.4 Inmi npuctpoi BuBOAY iH(popMmaii.

10.4.1. ILaoTep.

BucokosikicHI rpadiuHi TOKYMEHTH MOXYThb OyTH CTBOpPEHI NMPU BUKOPUCTAHHI
rpadomnodynoBuukiB (plotters). Ilmotepu (puc.10.19) ocHamnryroThcss HaOOpPOM TTip's, B
AKUW BXOIATH parigorpadu A MalatOBaHHS JiHIN P13HOI TOBIIMHU 1 PI3HOTO KOJBOPY.
[Inotepu nemo MOBUIBHINIE MPUHTEPIB, 3aT€ JO3BOJAIOTH OTPUMYBATH TOKYMEHTH
BEIIUKHUX PO3MIPIB — KPECIICHHS, KApTH, CXEMH.
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Pucynoxk 10.19 — Illupoxogopmamnuii niomep

Knacugixayia nnomepis. no muny Koncmpykuii:

[Dranmetnuit  torep. lleW kimac JOpyKOBAaHWX MPUCTPOIB MpPAlIOE B
ocHOBHOMY 3 (opmaTtamu manepy A3 i A2 (pigme 3 OimpmmmMu). Y Takomy
IJIOTEPi 3aCTOCOBYETHCS CICKTPUYHE, PiAlIe Mar"iTHe abo MexXaHIYHe
¢dikcyBaHHS apKylla, a TaKOX MHITYYUd BY30J 3 TUMH K TNPUHIUIAMH
pobotu. 11lo6 mpoBecTH JiHIIO Ha HEPYXJIMBOMY apKyIlli BY30JI, IO JIPYKYE,
MIEPEMIIIIAEThCS B 11 MOYATKOBY KpamKy i 3a TOIOMOTOFO Tiepa, 10 BiAIOBigae
KparikH.

bapabannuii miotep. Y 1poMy Kjaci MNPUCTPOIB BXE BUKOPHUCTOBYIOTHCS
MakcuMalbH1 po3mipu nanepy — Al abo A0. Pynmonnuit morep o31001eHII
POJIMKOBOIO MOJAYEr0 apKylla, MNUIIYYdM BY3JIOM 1 MeEXaHIYHUM abo
BaKyyMHHM TPUTHUCKOM.

Piokyunit morep. Taki OpUCTpOi B OCHOBHOMY BHKOPUCTOBYIOTHCS B
peKnIamMHiil 1HAYCTpii, TOMYy WO I03BOJIAIOTH BUpi3aTH Girypu Oyab-sKOi
CKJIaHOCT1 a00 OyKBeH1 HaOOPH.

10.4.2. 3 D-IIpunTep.
3D-IlpunTep — 11€ pUCTPIil AJIs1 TOIIAPOBOTO CTBOPEHHS TPUBUMIPHHUX 00'€KTIB Ha

ocHOB1 1u(poBoi TpuBuMipHOi Moneni (puc.10.20). YV sKocTi maTepialy 3BHYANHO
BUKOPUCTOBYIOTHCA KiJIbKa BHJIIB IUIACTUKY, XO4Ya OCTAaHHIM YacoM MOYHMHAIOTh
3'sBiATrcA U 1HUI Matepianu. Hactinsauit 3 D-ITpuntep Burnsgae sik HEBEIUKUHN SIIUK
3 METaJeBUMHU HAINPSIMHUMH, TIO SIKHX PyXaeTbCs poOouMidi eNeMEeHT MpHUHTEpa:
sKCTpyAep abo nmazep. Sk mpaBuio, Taki MPUHTEPU BUKOPUCTOBYIOTHCS ISl CTBOPEHHS
PI3HUX MPOTOTHUIIB, JUBAPHUX (POPM 1 CKIAJHMUX JeTajied, Kl 3BUYaiiHUM CIIOCOOOM
BUTOTOBUTH HEMOXIIMBO a00 BKpail BaXKKO.

CrpymeneBuii 3D-nipuHTEp BHUKOPHUCTOBYE CHEIlaJIbHY TOJIOBKY-EKCTPYIED,

IJIACTUKOBY HHUTKY, IO HArpiBaeThCs 10 TEMIEpaTypu IIaBieHHs. Po3nnaBieHuit
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TUTACTUK TIOCTYTIOBO BUAABIIOETHCS YEPe3 COILIO, MICIs YOrO 3aCTHTa€e MPU KIMHATHIN
temnepatypi. Ll TexHonoris abconoTHO Oe3leuHa i BIAHOCHO Heaopora (Kiuiorpam
IJIACTUKY KOTye B paiioHi 50-60 nonapis), yomy i 3a0e3nedyeThbes ii MOMYJSIPHICTD Y
HenpodecitHOMY CepeIOBHIIII.

Pucynox 10.20 — 3D-npunmep

10.4.3. CuctemMu cUHTE3Y JIIOACHKOIO0 roJIocy.

CucTteMu CUHTE3Y JIOJICBKOro roJiocy (voice output devices) BUKOPUCTOBYIOTHCS
B Cy4YaCHOMY IpOrpaMHOMY 3a0€3[€4YE€HHI B OCHOBHOMY JUJIsl MIATPUMKH JIOJEH 3
ocJla0JIeHHM CIyxoM abo 30poM. Taka cuctema 3JaTHa BHUMOBJSITU BMICT €KpaHy,
MEPETBOPIOIOYN TEKCTOBY 1H(POPMALIIIO Y JIOJICEKY MOBY.

11. 30OBHIIIHI BATAM’ATOBYIOUI TIPUCTPOL.

11.1 Knacudikaiiist HOCIiB eJIeKTpOHHOT iHhOpMaIIii.
11.2 Crpumepn.
11.2.1. ba3oBi criocoOu 3amucy.
11.2.2. CyyacHi cTaHgapTH.
11.3 MarsiToonTuka.
11.4 OnTuyHa TEXHOJIOTI.
11.4.1. CD-nuckwn.
11.4.2. DVD-auckwn.
11.4.3. Blu-Ray.
11.5 ®adm-nam'saTh.
11.5.1. ®nem-naM'sTh.
11.5.2. Kaptu mam’sri.
11.6 lNomorpadiuni MPUCTPOI.
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Knwuoei mepminu:

Blu-Ray, NAND apxitektypa, NOR apxirekrypa, 3O0BHIIIHS IaM'siTh
KOMI'IOTEPa, MArHITOONTHYHUN TPUBIJ, MYJIbTUIUIEKCYBaHHS, HOCIH, MOCIIJOBHHIA
JOCTYTI, IPSIMUK TOCTYTI, CTPUMEP

11.1 Kinacugikauist HociiB e1eKTpoHHOI iHGopMaii
3oBHIMHA TaM'sTh KoMmm'totepa abo 33[1 - BaxkiMBa CKjlIaJoBa 4YacTUHA
CJICKTPOHHO-O0UYHUCITIOBAIbHOT MalllMHU, 10 3abe3nedyye JgoBroyacHe 30epiraHHs
nporpam 1 JaHux Ha pizHUX Hocisx iH@opmarii. 3311 MoxHa K1acudiKyBaTH 13 IIOTO
psAIy O3HaK: 3a BUIOM Hocis (puc.l11.1), 3a TUIIOM KOHCTPYKIIii, 32 MIPUHIIUIIOM 3aIUCy
i 3uuTyBaHHS 1HQopMarlii, 3a MerogoM noctyny 1 T.1. Ilpu 1boMy mig HoOcieM
PO3YMI€ThCS MaTepiadbHUI 00'€KT, 31aTHUI 30epiraTu iHpopMarliro.

[ Hocii enexTponHO1 ]
iHbopMari

| | ! l

[ MAarHiTHI ] [ MAardiTOOIITHYHI ] [ OIITHUYHI J [ TBEPAOTUIBHI ]

L l A 4 l
‘ CTPIYKOBI \ [ JTUCKOBI ]

Pucynok 11.1 — Knacudgikanis 3311 3a Tunom Hocis iHpopmaii

Bnacmueocmi 306niwinboi nam'ami :
e 33l »HeproHe3anexHa, IMUIICHICTh il BMICTYy HE 3aJ€XKHTh BiJ TOTO,
BKJTFOUEHHUI a00 BUKIIOYEHUH KOMIT'IOTED.
e Ha BigMiHy BiJ OonepaTUBHOI Mam'sTi, 30BHIMIHS MaM'STh HE Ma€ MPSIMOTO
3B'S13KY 13 MPOLIECOPOM.

Jlo cknaoy 308Hiuinbol nam'ami exo0amau:

e HIXXM/I — Hakonu4yBayl Ha TBEPAUX MAarHITHUX JIUCKaX.

e HI'M/I — Hakonu4yBa4i Ha THyYKUX MAarHITHUX JUCKaX.

e HOJI — nakonmmuyBadi Ha ONTHYHUX JUCKax (kommakT-auckax CD-R, CD-
RW, DVD).

e HMJI — HakonMuyBayl Ha MarHiTHiN cTpi4Ll (CTPUMEpHI).

e Kaprtu nam'sari.

e HakommuyBaui — 11€ 3amam'iTOBYIO41 IPUCTPOI, TPU3HAYCH] JJIsI TPUBAJIOTO
(TOOTO HE 3aJIEKHOTO BiJ €1EKTPOKUBIICHH) 30€piraHHs BEJIMKUX OOCSTIB
1H(popMmarlii.

HakonuuyBaui CKJIafarOThCA 13 JIBOX KOHCTPYKTHBHUX eneMeHTiB. [lepmmii —
HOCIH, siui €, TaK 3BaHOO, «0a3o0r0 30epiraHHs». Jpyruii — mpuBOj, KU CIYXHUTh
«3B'A3KOBUM €JIEMEHTOMY», 3aBJISKM YOMYy MU MOXXEMO 34YUTyBaTH a0 3amucyBaTH
iH(popmarriro Ha B3Y.
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Jlo Toro X MO)XHaA TMPHUBECTH Ie OJHY Kiacudikaiiio, 3riaHo 3 skow B3Y

JUTSTHCS HA JIBa KJIaCH, 3aJI€5KHO BiJl JOCTYIY 110 TaHUX:
e [locnioBHMI HOCTYI;
e [Ipsamuit mocrym.

B indopmaTuili nmocioBHUA JOCTYN 03HAYAE, IO AOCTYH JI0 TPYIH €JIECMEHTIB
(Hampukiaa, AaHi B maM'sTi, HA JUCKYy a00 Ha MarHiTHIM CTpiulll) 3A1MCHIOETHCA B
3a37aNeriap 3amaHoMy Topsiaky. [locmimoBHMI AOCTYN 1HOMI € €IWHHAM CIIOCOOOM
3BEpHYTHCS A0 JaHUX, 5K, HAPUKJIAMA, 0 3alKciB HAa MarHiTHiA cTpidmi. Kpim toro,
1HO/I1 11 MOKe OyTH BChOIO JIMIIE OJHUM 3 METOIB IOCTYITY A0 JIaHUX, HAIIPUKIIAA, MU
MOKEMO BIJJIaTH TepeBary Iei crocio SIKI0 MU XO4eMO OOpOOMTH MOCIIIOBHICTh
€JIEMEHTIB JaHUX IO MOPSIKY.

Ipsimuii JocTynm 10 nam'ATi - pexxuM OOMIHY TaHUMHU MiX MPUCTPOSIMH ab0 XK
MDK OPHUCTPOEM 1 ocHOBHOIO mam'saTTio (RAM) 6e3 yuacti LlenTpansnoro Ilpoiecopa
(L1IT). B pe3ynpTaTi MBUAKICTH Mepeiadl 301IbITYEThCS, TaK K JIaH1 HE TTePECUIaloThCs
B LII1 1 Hazan.

11.2 Crpumepn.

Crpumepu (Tape Drive) - mpuctpiii 30epiraHHs JaHUX Ha MarHiTHIA CTpidlli, €
PO3MOBCIOKEHUM 3aco00M apxiBallli nanux (puc.11.2). Bonu namexats 10 Kareropii
npucTpoiB 30epiranHs Off-Line, s HUX XapakTEpHUM € AyXe€ BEIMKUN Yac JOCTYILY,
00OyMOBJIEHUI TOCIIIJOBHUM METOJOM JOCTYIMY, CEpeAHs] IIBUAKICTH OOMIHY U BeJIMKa
€MHICTB HOCIS - B1JI COTEHb MEra0aiT 10 AEKIJILKOX Tra0aur.

Pucynox 11.2 — Cmpumep

11.2.1. ba3oBi ciocoOu 3anmcy.

Icnye nBa 0a3oBMX METOAM 3aHECEHHs 1HGOpMAIli Ha Mar”iTHy CTpIYKy B
CTpUMEpax :

e JIIHIHHMI MarHiTHUH 3aIuC;
® [IOXWJIO - PAAKOBUN MarHiTHUM 3aIucC.

Jiniunuit  maenimuuti  3anuc. 1lpy  BUKOpPHUCTaHHI JAaHOTO METONYy, JaHl
3aMUCYIOThCS HA CTPIYKY Y BUIJISAL JASKUIBKOX TapaieibHuX Jopikok. CTpiuka mae
MOXJIUBICTh pyXaTHcsi B 000X HampsMKax. 34YMTYHOUYa MarHiTHa TOJIOBKA IIiJl Yac
YUTaHHS HEPYyXOMa, TaKOX SK 1 3amucyroda mia 4ac 3amucy. [lo mocsrHeHH1 KiHIA
CTPIYKM 3YUTYIOUa/3aMKCyl0dya TOJIOBKA 3CYBA€ThCSl Ha HACTYIHY JOPIXKKY, a CTpiuKa
MOYMHAE PyXaTUCH B MPOTWICKHOMY HANpsIMKy. TEXHOJOrIS MO CyTi aHajoriyHa
nobyTroBomy ayaiomartiTopony. MokiMBe 3acTOCYyBaHHSI JEKUIBKOX TOJIOBOK, SIKi
MpAaIfioTh 3 JEKUIbKOMa JOpPIKKaMH OJHOYAcHO (6araTomopiXKKOBUM cTpuMep). Y
Cy4aCHHUX MPUCTPOSX 1€ METO/ JOMIHYE.
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Iloxuno — paoxoeuti maecHimuuil 3anuc. SIKII0 BUKOPUCTOBYETHCS AaHUW METO/I,
To OJok ToJOBOK 3amucy/BinrBopeHHs (BI'3B) po3mimyerbcs Ha OapabaHi, 1110
00epTaeThCs, MOB3 SIKOTO MEXaHI3M IMPOTATYE CTPIUKY, MPH YUTAHHI 1 3amucy. 3amuc
Opy LIbOMY BEJEThCS B OJHOMY HANPAMKY. 3aJIeKHO BiJ (Gopmary 3amucy CTpiuka
npoxoauTh HaBkoso BBI' mix neskuM kyTtom, mpudomy Bick camoro nuiiHapa bI'3B
TaKOX HaxujeHa I1J HEBEJIUKUM KyTOM 10 cTpiuku. CTpiuka HpH 3alycl/YATaHHI
PYXa€eThCSA B OJTHOMY HampsMKY. JlaHu# crmoci0 3ammcy MpUITyCcKae HasBHICTh MOXMIIAX
JOPIKOK Ha TOBEPXHI CTPIYKK. AHaJOriyHa TEXHOJIOTiSI 3aCTOCOBYETHCS B
BimeomarHiToponax. I[loxuno - psakoBuii MeTon OyB BHHAWIEHUH, MO0 TOMOTITHCS
OUTBII BHCOKOI HIUTBHOCTI 3amucy, HDK MpH JIHIMHOMY MeToji, 0e3 HeoOXiTHOCTI
3MEHIIEHHS 3a30py B roJliBKax 1 3017bIIEHHS MBUIKOCTI PyXy CTPIYKHU (IIPOTE B AAHUN
Jac 11l TeXHIYHI 0OMEKEHHSI TTOI0JIaHi 1 B paMKax JIHIHHOTO METOY).

11.2.2. CyuacHi cTtangapTH.

Icayrots crangaptu: QIC, TRAVAN, DDS, DAT 1 DLT.

QIC (Quarter Inch Cartridge) Bipi3HSIETbCS HU3BKOIO IIBUIKOJIEI0, TOMY IO
HIIKII0YAeThes 10 1HTepdelicy HaKONMMYyBayiB Ha THYYKHUX JIUCKax. ICHYIOTH KaceTu
obcsarom Big 40 M6 o 13 T'6.

TRAVAN pospo6aenuit Ha ocHoBi QIC, 3anexHo Bi 06cary iHpopMallii, Ha Ky
po3paxoBana kacera (400-4000 MO) BUKOPHUCTOBYE KOHTpOJIEp HaKONHM4YyBaya Ha
Mar"iTHuX auckax ado SCSI-2 (mmsa kacet oocsirom 4000 MO).

DSS (Digital Data Storage) i DAT (Digital Audio Tape) crangaptu po3poOmeHi
¢bipMor0 Sony 1 BUKOPUCTOBYIOTHCA 1Sl HU(POBOTO ay U0 i BiI€O 3aIMHUCY.

DLT - mHaiicywacHimwmii craHgapt, 3'asBuBci B cepeauHi 90-X  pOKIB.
HakonnuyBayi, 110 BUKOPHCTOBYIOTH L0 TE€XHOJIOTiIO, MOXYyTh 30epiratu 20-40 I'0
nanux. CymapHa €MHICTh CTpIUKOBHX 010yi0Tek moOyaoBaHux Ha ocHOB1 DIt-Kacet
Moxe nocaratu S5 TO.

11.3 MarbdiToonTmuka.

MaruniToonTHYHUI NPUBIA sBiIsie cOO0I0 HakonmuuyyBad iH(oOpMallii, B OCHOBY
SKOTO TIOKJIQJICHUI MAarHiTHUWA HOCIH 3 ONTHYHHUM (JITa3€pHUM) KepyBaHHSAM. [CHYIOTH
HacTynHi ¢opMaTh MarHiTOONTUYHUX MUCcKiB: OmaHoOiuni 3,5, J[BoctoponHi 5,257,
2.5” nucxku MD Data, po3po6ieni ¢gipmoro Sony, 1.2 nucku ¢pipmu Maxell.

3BUYAitHO, ONTHUYHI HAKOMHYYBayl 3HAYHO BUIEPEIKAIOTh MArHITOONTHYHI Y
IIBUJIKOCTI 3aMuCy ¥ o0carax 30epeKeHUX JaHuX ajle, Ha yKajlb, 3HAYHO MPOTPaIoTh iM y
HaJIIMHOCTI 30epiraHHs JaHUX.

HarpiBanHsi HOCisi BiiOyBaeTbcs CPOKYCOBAaHMM MPOMEHEM Jlazepa , a 3aIluc -
MarHiTHOI1 TOJIIBKOI. 3YMTYBAaHHS JIaHUX BUKOHYETHCS NpH 3BUYANHINA Temmeparypi
TaKOX 3a IOTIOMOTOI0 TIPOMEHSI Jia3epa , ajie B)Ke MEHIIIO1 MOTYKHOCTI.

MO- HakonudyBaui BUKOPUCTOBYIOTH 1HTepdeiic SCSI ab6o SCSI- 2;
BUITYCKAIOThCA Y BOYJJOBAHOMY Ta 30BHILIIHBOMY BapiaHTi, KpPIM 3BUYAHHUX AUCKOBOJIB
ICHYIOTh TaK 3BaHI «ONTHUYHI 010J1I0TEKW» 3 aBTOMAaTUYHOIO 3MiHOIO TUCKIB. BaXkinBorO
OCOOJIMBICTIO MAarHITOONITHYHUX HAKOMWYYBadiB € IMJBUIICHA HAIMHICTH 30epiraHHs
JaHUX, Y TOMY YHCII 3a TpuBalicTi0O - He MeHme 10 pokiB 0e3 mepesanucy (s

3BUYAMHUX MArHITHUX HAaKOMMYyBadyiB BOHA OOMEXYyeTbcs M'siTbMa pokamu). [lpum
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IIbOMY KiJIbKICTh JOMYCTUMHUX II€PE3alucCiB JAaHUX HAa OJWH HOCIH CTAHOBHTH OJHH
MUIBHOH pa3ziB. Lle poOuTh iX BeIbMHU NMEPCIEKTUBHUM 3acO00M apXiBallii 1 TPUBAJIOTO
30epiraHHsl TaHUX.

B sikocti HOCIiB iHGopMalii B MO BUKOPUCTOBYIOTHCS MArHITOONTHYHI JUCKHU.
MarHiTOONTHYHUNA JUCK CKJIAJa€ThCcsl 3 JEKUIBKOX IHapiB  PI3HMX Marepiaib.
OCHOBHMMH 3 HHX € MAarHITOONTHYHUN Iap, MO CKJIAJa€ThCA 3 Marepialy 3
BUIIICONTMCAHUMHU BJIACTUBOCTSMHM, 1 BiToOpakarouuii map, SIKAW IJBUIIYE BiIOWBHY
3IATHICTH JUCKa. SIK Marepian miAKIaJIKi BUKOPUCTOBYETHCA TPO30PUIA TOTIKapOOHAT.
[linkmagka € OCHOBOIO JWCKA 1 3BEPXy MOKPHBAETHCS MPO30PUM 3aXHCHHM IIIAPOM
KUK oOepirae MUCK BiJl MEXaHIYHUX TMOIIKO/KEHb. TOBIIMHA MAKIAAKK cKiagae 1,2
MM. MarHiTHHIA TIap CTBOPIOETHCS HA OCHOBI TMOPOIIKY 3 CIUIABY KOOANbTy , 3aii3a i
TepOus . 3 IBOX CTOpIH BiH OTOYCHM TICICKTPUYHUMH IIAPAMHU , SIKI BUKOHYIOTHCA 3
MPO30POro MOMIMEPY 1 3aXUINAI0Th JAUCK Bif MEPErpiBy , a TAKOXK 30UTBIIYIOTH e(PeKT
noJIsIpU3allii Ipy 34UTyBaHHI . Jlani HayTh BinoOpakarounii map (CTBOPIOETHCS IUIIXOM
HAHECEHHS MaTepially 3 aJlOMiHII0 200 30JI0Ta) 1 3aXUCHUH TIap.

11.4 OnTHYHA TEXHOJIOTIA.

11.4.1. CD-guckmn.

HajfnomupeHilmuM npejcTaBHUKOM 1poro cimeiicrea € CD-ROM. Horo
XapaKTepe3ylTh TaKl MOKa3HUKUA. Y TOPIBHAHHI 3 BIHYECTEPOM BIH HAJINHIIIE B
tpancnoptyBanHi. CD-ROM wmae Ounbiry emHicTh, nopsaky 700M6. CD-ROM
MPAKTUYHO HE 3HOIIYETHCS.

CD-ROM €, B OCHOBHOMY, aJamnTaii€0 KOMMAKT-IHCKIB ITU(POBUX
ayniozanucyrounx cucrteM. L{udpoBi naHi 3amucyroThCs Ha JUCK, BUKOPUCTOBYIOUHU
crenlajJbHUM 3aUCYIOUH TPUCTPIN, SKU HAHOCUTh MIKPOCKOMIYHI SIMKH Ha MOBEPXHI
nucka. [Hdopmariis, 3ako0BaHa 3a JOMOMOIOK LHMX SMOK, MOXe OyTH Hpo4yuTaHa
MPOCTO TNUISIXOM pEECTpallii 3MIHU BiIOOpaKEeHHS (SIMKH OYyIyTh TEMHIIIE, YUM
MOBepXHsl  Oymckydoro cpibmsicroro aumcka). Ak Timeku CD-ROM  Gyne
BIIIITAMIIOBaHUM 3a JOMOMOTOK TIPECiB, JlaHI BXK€ HE MOXYTb OyTH 3MIHEHI,
norauOIeHHs! OyAyTh BIUHI.

AKTUBHUH I11ap BUTOTOBJISIOTH 13 OpraHiyHUX cnosiyk: ruaHiny (Cyanine) 1 iioro
noxiaHii — ¢ranonuaniny (Phtalocyanine).

Bumoru no cBitioBigbuBatouoro mapy CD-R, y mopiBHSHHI 31 IITaMITIOBAaHUMU
JTUCKaMH, JIOCUTh BHCOKI Yepe3 HasBHICTh Iapy, 10 peectpye. Tomy s
BUTOTOBJICHHS IIAapy, IO BiJOMBAa€, BUKOPUCTOBYIOTHCA OLIBIN JOPOTi MaTepiaid —
MIPOMHMCIIOBE 30JI0TO ¥ Cpi0JI0, — a TAKOXK CKIIAHI CIUIaBH.

VY ueilt yac nmys BUTOTOBJIGHHS CBITJIOBIIOMBAIOYOTO IIapy BUKOPHUCTOBYIOTH
cpibJio, TOMY IO 1Ie MaTepian JeleBIle i Mae OIbIIT BUCOKUM KOSDIIEHT BIOUTTSI.
Haityacrime poGoda moBepxHsi OyBae Mpo30poi, TEMHO-CHHBOTO a00 SCHO-3EJIEHOTO
KoJIbopy. TepmiH CiyKOM TakuxX AHMCKIB, 3aJIe)KHO BiJI MaTrepiajly BHUTOTOBJICHHS,
ctaHoBUTh BiJ 10 10 100 pokiB..

Ha nporuBary nesminauMm auckam (CD-R), mepe3anucyBaHi ONTHYHI MPUCTPOI
(CD-RW) BuKOHYIOTH caMe Te, IO BHIUIMBA€ 3 IXHBbOI Ha3BH. JlaHi MOXYThb OyTH
3amucaHl Ha Takl TUCKH y (opmi, fKa JT03BOJSE iXHE ONTHYHE 3YUTyBaHHS. [nes
ONTUYHUX TEePe3anmrCyBaHUX HOCIIB 3MycHWJia PI3HUX BUPOOHHUKIB MMOYATH PO3BHUTOK,

MpUHANMHI, TPHOX TEXHOJIOTIM - OapBHMUX MOJIMEPIB, (ha30BUX 3MIH 1 MAarHITOONTHKH,
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JIB1 3 SIKMX JIO3BOJIMJIA 3a0€3MEYUTH BUCOKY IIIJIBHICTh 30€piraHHs, MOXKJIUBY TUIBKH Ha
ONTHYHUX HOCISAX, a TPEeTs Jaja MOTEHIIHHY MOXJIUBICTH Po30yIOBYBaTH Il HOCIi B
HampsSMKy 3a0€3MNeueHHs Mepe3anucu 30epekeHruX AaHuX. Y CUCTeMax 3 OapBHUM
noiMepoMm TiadapOoBaHM BHYTPIIIHIA 1Iap 3HEOAPBIIOETHCS Bl HarpiBaHHS
Ja3epoM. Y cucteMax 3i 3MiHOIO (a3u, MaTepial, KUl BUKOPUCTOBYETHCS TS 3aITHCY,
MOXe OYTH y BHUIJISI TMPaBWIBHUX KPUCTATIYHUX IpaT ab0 y BHUIIAI XaOTHUYHO
pO3TaIIOBaHUX MOJIEKYJ, TIPH IIbOMY HOTO BiAOWBHa cHUCTeMa 3MIHIOEThCS. Hemoumik
nepe3anicyBaHUX JUCKIB, 3aCHOBAaHUX Ha MEpPIIMX JBOX MPUHIUIAX - CTapiHHS
pobouoro mMarepiaiy, TPETHOTO - HEBUCOKA IIBUKICTD 3aIUCY.

[Tig gac «mpomanmioBaHHS» (3amucy JUCKa) MPOMIHBb Jia3epa HarpiBa€ NUISHKA
npoMibkHOro 1mapy. I[Ipm HacTymHOMY OXOJIOJDKEHHI Il JUISHKK TEpPexXoasTh 13
kpuctaniyHoi gopmu B amopduy. SAxmo iHPopmarnito 3 CD-RW HeoOxinHo ctepty,
NpPOMiHb Jla3epa HarpiBa€ MPOMDKHUN IIap MEHII IHTEHCUBHO, 1 aMOp(HI NUISHKU
KPUCTATI3YIOThCA.

11.4.2. DVD-auckn.

Kommnakt-nuck crangapty DVD mae Taki xx posmipu (4,757), sk 1 CD, ane mae
Outblly €MHICTh. Jliis TOro mo0 MAOCATTHUCA IIECTU-CEMHUPA30BOr0 3OLIBIICHHS
HIUTBHOCTI 30epiranHs AaHux y nopiBHsHHI 3 CD-R(RW), notpibHo Oys0 3MiHUTH AB1
KITFOUOB1 XapaKTEPUCTUKU 3aMMCYIOYUX TPUCTPOIB: JTOBKUHY XBUJIl 3alHACYIOUOTO
Ja3epa ¥ BimHOCHHMU OTBIp 00'ekTHBa, sikuil Horo ¢okycmye. Y Texnonorii CD-R
3aCTOCOBY€EThCS 1HGPAUEPBOHUN J1a3ep 3 TOBXKUHOIO XBWIl 780 HAHOMETPIB (HM), y TOU
yac sk DVD-R(RW) BukopucToBye 4epBOHUI Ja3ep 3 AOBKHUHOIO XBUJ1 abo 635, abo
650 HM. Y TOIf xe Yac, BITHOCHUH OTBip 00'ekTBa TUNOBOTO TprcTporo CD-R(RW)
pieao 0,5, a mpucrporo DVD-R(RW) - 0,6. Taki xapakTepHCTHUKH amapaTypH
N03BOJISIIOTh HaHOCUTH Ha aucku DVD-R(RW) wmitku posmipom ycwsoro smme 0,40
MKM, 1110 HabaraTo MeHIIe MiHiMaibHOTO po3mipy MiTku CD-R(RW) - 0,834 mMkMm.

DVD e Hociewm, sikuit MOkKe MICTUTH OYb-SKUI TUT 1HGOpMAIIii, SKHI 3BUYAITHO
PO3MIIIAETRCA HaA JHWCKax, IO MacoBO BHUITycKaroThcs, DVD: Bigeo, aymauo,
300pakeHHsl, Galan MaHWX, MYJbTHUMEIINHI JOJATKH 1 Tak naji. 3aJieXHO BiJ TUITY
3anucanoi iH@opMmanii mucku DVD-R 1 DVD-RW wMokHa BHUKOpHUCTOBYBaTH Ha
CTaHAAPTHUX MPUCTPOSX BiATBOpeHHs: DVD, Biroyaroun 611bIIicTh 1UCcKoBO 1B DVD-
ROM i nporpasauis Dvd-video.

11.4.3. Blu-Ray.

Blu-Ray - nie ¢popmar onTu4HOTO HOCIs, 0 BUKOPUCTOBYETHCS JJISl 30€piraHHs
B1JIEO 1 KOMIT'FOTEPHUX 1rop y popmMarti BUCOKOI viTKocTi. Jucku Blu-ray, mo npuiinuiu
Ha 3MiHy DVD, 3a0e3neuyrors skicte 300paxkenHs piBHs Full HD. 3a ocHoBy
TEXHOJIOTIYHOI pO3poOKM OyB MPUHUHATUNH HOBUM CTaHAApT , L0 Mepeadayvae
3UnTyBaHHA 1H(MOpMAaIIil 3a JOMOMOTOK CHHBOTO Jazepa (puc.11.3). Jlna TexHomorii
DVD cranu 3actocoByBaTH ja3ep 3 KOPOTIIOO JTOBXKHUHOIO XBHII 650 a6o 635 HM, 1 11€
J03BOJIMJIO 30UTBIINTH €MHICTh. Y CTaHJAPTHOMY BUTJISII OYyJIO JOCSATHYTO PEKOpAHE
Ha TOH 4ac 3HaueHHs B 4,38 MO.
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cD DVD l'— Blu-ray

A =780 nm A =650 nm A=405nm
NA = 0.45 NA =06 Lo NA = 0.85
0.6 GBytes 4.7 GBytes 9 25 GBytes
N
1.2mm substrate 0.6mm substrate 0.mm cover layer
\ N\, M Vorbatim
‘ = 25%G8
N

Pucynoxk 11.3 — Intocmpayis 8iominHocmeti 8 MexHO02IAX ONMUYHUX HOCII8

JIBOIIapOBICTh JOCSTAETHCA 32 PaXyHOK BIIPOBAXKEHHS HAIIBIPO30pPOTO IIapy,
SKAW TIPO30PHI JJI1 CBITJIa 3 OJHOTO JOBXXHHOIO XBHJII 1 BiAOWBAa€e CBITIO 1HIIOL
noBxuHu XBUii. [Ipu nbomy reomerpuuni po3mipu DVD- nuckiB 3aiuIdanucs TakuMu
K sk 1y CD , mo 103B0oIMII0 BUITyCKATH T10pUIHI TIPUCTPOI, 37aTHI BIATBOPIOBATU SIK
3BUYaliHI KOMMAakT -Aucku , Tak 1 DVD. Pexkopana emuictb DVD- nauckiB crana
nopiBHtoBatu 15,9 I'6 (1o 7,95 I'6 Ha KOXKHY CTOPOHY JIBOIIIAPOBOIO JIUCKA).

€MHicTh Takux HociiB iH(popManii ckiaagae 1 ['6. g po3poOka mpuzHavaeThCs
JUIsl KOPUCTYBayiB MOPTATUBHUX MPUCTPOIB 1 MOOUIBHUX TelaedoHIB. Aje SKIO0 MU
3apa3 ropopumo npo Blu- Ray- nucky (BD) , To MaeMo Ha yBa3i NpUMHATHI CTaHAAPT -
po3mipu sik y CD (120 mm y giametpi) , emHictb - 27 0.

11.5 ®pm-naM'4IThb.

3 nosiBoI0 (em-naM'sTi BUPOOHUKHU EJIEKTPOHIKH OJIepKald MOKIIUBICTh 0€3
0COOMMBUX MPOOJIEM 1 BUTPAT OCHACTUTH CBOI MPUCTPOI HOBUM THUIIOM HAKOITMYYBadiB.
bynaun HasBHUMHM BUTOAM - HHU3BKE EHEProOCIOXMBAaHHSA, BHUCOKA HAJIAHICTh (4Yepe3
BIJICYTHICTb JIETaJICH, 110 PyXalOThCs ), JOBroTpuBasie 30epexkeHHs iHpopmairii (Bix 20
10 100 pokiB), 1 CTIMKICTb /10 30BHIIIHIX BIUTMBIB 1 HABAaHTAXCHHSM.

11.5.1. ®aem-namMm'aAThb.

Onem-nam’site  (puc.11.4) 30epirae  iHdoOpMmaIito B MacwBI  MOJHOBHX
TPAH3UCTOPIB, 1O 3BYThcs Komipkamu (aHri. cell). Po3pi3HAIOTH nBa THIMH KOMIPOK:
oxHopiBHeBi (anri. single-level cell, SLC) — xosxHa 3 HUX MOke 30epiraTv JHIIE OUH
oir, 1 6araropiBuesi (anrt. multi-level cell, MLC) — moxyTh 30epiratu OiJbIIe 0JTHOTO
0iTa, BUKOPUCTOBYIOUM PI3HUN PIBEHb €JIEKTPUYHOIO 3apsiy Ha MIIaBalOyoMy 3aTBOPI
TpaH3UCTOpA.
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Pucynox 11.4 — Flash-naxonuuysau

Biaminnocti Mk SLC 1 MLC € He nume B 00'emi iHbopmariii, mo 30epiraerbes,
asie ¥ B nuKIiax nepesanucy. CbOroiHi TUMOBA KUTBKICTh IUKITIB 3anucy B SLC ckinanae
Oomu3bpko 100 trcsy. Ane skmo By BBaxkaete, mo SLC = 2MLC, 1 xurreBuit mukn MLC
B paifoni 50 THcs4, To momuisieTech. Lle Oymno © BipHO IS mam'sATi 3 JOBUIBHUM
J0CTYyNOM, ajie (iemn-naMm’ aTb He € Takow. Y pe3ynbrari MLC BuTpumyroTs Bcboro 10
TUCAY IUKJIIB 3alHCy, MICHS 4Oro OyayTh NOCTYIHI JUIIE JUisl yuTaHHsA. €, mpas-na,
BIIXWJICHHSI B OOWJBI CTOPOHM, a HAWOUIBII 3HOCOCTIMKI 4inu cboroai (20 Tucsau
rapaHTOBaHUX IUKIIIB 3anucy) BupoOiise Toshiba.

OxpiM BIIMIHHOCTAX B THMaxX KOMIPOK ICHY€E 1 JBa BUJU apXITEKTypH Mam'siTi,
moOyI0BaHUX T10 PI3HUX MPUHIIUITIAX.

NOR apxitekTypa — B OCHOBI LIbOTO THNA (IICHI-TIaM STl JISKUTh €JIEeMEHT
ABO—HI (anrn. NOR), B NOR-apxitekTypi JO KOKHOTO TpaH3UCTOpa HEOOX1JTHO
MIJBECTH 1HAMBIAYaJbHUW KOHTAKT, IO 30uIblnye po3mipu cxemu. Lls mpoGrema
BUPIIITYETHCS 3a A0MOMOT0I0 HOBIIOT NAND-apXiTekTypHu.

NAND apxitrektypa — B ocHOBi NAND-tuna nexuts enement [-HI (anrm.
NAND). Ilpunnun po6otu Takuii ke, Big NOR Tuna BigpI3HIETbCA JIUIIE
PO3MILIEHHSAM KOMIPOK 1 iX KOHTakTamu. B pe3ynbrari BxKe HE MOTPIOHO MiJIBOJUTH
IHAUBITYyAIbHUM KOHTAKT O KOKHOI KOMIPKH, Tak 1110 po3mip 1 BapTicte NAND-yina
MOXxe OyTH ICTOTHO MeHIIa. Tako 3amuc 1 cTUpaHHs BiOyBaroTbes ckopime. [Iporte
I ApXITEKTypa HE JI03BOJISIE 3BEPTATUCS 10 IOBUTBHOI KOMIPKH.

®nem-namM ' ITh MOXKe OyTH BMOHTOBaHa B MOOUIBHUN TMPUCTPIM, a MOke OyTH
nepeHocHow (me 1 € kapra mam'sti, flash-HakomudyBad) 1 BHUKOPHCTOBYBAaTHUCS B
JEKUTBKOX TPUCTPOSX (Hampukiaj, ¢ieni-kapra MOOILIBHOTO TenePoHy MOKe OyTH
MpoYnTaHa Ha 3BUYAMHOMY KoMmm'toTepi). B manmii wac mikpocxemu uemni-mam’siTi
BHITYCKarOTh OibIe 50 KOMMaH1H 110 BChOMY CBITY.

11.5.2. Kaptu nam’sTi.

Bigpizustorbes Bif ¢uem-kapT e OUIbIl KOMIAKTHUM PO3MIPOM, Ta TUIIOM
po3’eMy migkiodeHHs: (puc.l1.5):
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Pucynox 11.5 — Ocnoeni munu kapm nam'ami

1 = MMC Plus (Multimedia Card)

2 = SD Mini (Secure Digital)

3 = SD Micro (Secure Digital)

4 = MMC Mobil (Multimedia Card)

5 = MS Pro (Memory Stick Pro)

6 = MS Pro Duo (Memory Stick Pro Duo)
7 =RS MMC (Multimedia Card)

8 = SM (Smart Media)

9 = CF (Compact Flash)

10 = SD (Secure Digital)

VY TexHiuHOMY OMHCI OYy/b-IKOTO MOOIJTBHOTO MPHUCTPOIO 3apa3 BKA3yEThCS THUII
BUKOpUCTOBYBaHO1 rnemni-nam’siti. [lpu npunbanHi MoOinbHOrO mnpuctporo (abo
NMEepPeHOCHOI  (em-KapTbl 0 MOOUIBHOTO NPHUCTPOI0) MAaE CEHC KYIyBaTu
HaWIMOMIMPEHINIT Ha PUHKY ¢uem-kapTd (IHaKIIe MOXYTb BUHUKHYTH MpoOJIeMuU
CyMiCHOCTI (puiem-kapT 3 SKMUM-HEOyAb Mpuctpoem). s HaWMOMMPEHIUX THITIB
Grem-kapT iCHYIOTh aJanTepH, sKi JO3BOJIATH 3aCTOCOBYBATH (DIEII-KapTy B HIMPIIOMY
CHEKTpP1 MPUCTPOIB.

[Ipn BcbOMy pi3HOMAHITTI KapT (uiemi-mam’siTi, MOKHA BUJAUIUTH 7 OCHOBHHX
THUITIB:

CompactFlash, ckopouero CF, punyckatotsbest aBox TuiiB - CF type 11 CF type
I. 3aBasxku TOoMy, M0 MmBUAKICHA Mexa iHTepdeiicy kapt CompactFlash mocuth
BHCOKA, 1, 1[0 HAMIpHBAOIMBIIIE, JIETKO 1 MPOCTO MiAJTAETHCSA 30UIBIICHHIO, a TaKOX
TOMY, IO Y HUX (PaKTHYHO HEMa€ KOHKYPEHTIB M0 €MKOCTI 1 3a IIHO0, IIeW CTaHaapT
3QIIMIIAETHCS HAWMOMYJISIPHIMIAM 1 TEPCHEKTUBHIIINM, HE TUBISYUCH HA OUTHIINNA B
MOPIBHSHHI 3 1HIMUMHU KapTtamu po3Mmip (42*36*4 wmm.). Ha nymky daxiBiis,
CompactFlash € 3apa3 HalOLIbII yHIBEpCATbHUM THUIIOM (Jem-KapT 1 MOXKe
BUKOPHCTOBYBATHUCS B 6araThOX MPUCTPOSIX.

IBM Microdrive - mie oauH MOpUCTPii, IO € HEe 30BCIiM "KapToro" mam'sri,
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dbopmary Compact Flash type Il BiacHe, 11e TOBHOILIIHHUHN KOPCTKUH JAUCK 00'€éMOM 10
rirabaiita. Taka "kapTa" CTOITH HelIeBIIe 3BHUAWHUX 332 PaxyHOK JEIIEBIIOrO HOCIS,
npoTe uepe3 I K i1 HaAlMHICTh HWKYa, Ta 1 eHeprii Microdrive moTpiOHa Ouiblie
3BHYAHHOTO, IO € MPUINHOI0 HOTO OOMEXKEHOI CYMICHOCTI - BiH MpAIlIOE JaJIeKo HE y
BCIX MPHUCTPOSX, HEXaK HaBITh 13 po3'eMoMm CF type I1.

SmartMedia - gyxe nemieBa i yJIbTpaTOHKa (3aBTOBIIKA BCHOTO TPU YBEPTI
MmimimeTpa) ¢raem-kapta. Husbka 1iHa gocsAraeTbcs 3a paxXyHOK TPaHUYHHMNA MPOCTIii
KOHCTPYKIlii, MpOoTe 1 MIHYCH B HAasBHOCTI - HE HACTUIBKM BHCOKAa 3aXHUIIEHICThH
iH(pOopMaIlii BiJl BUMIQAKOBOTO CTUPAHHS.

Multimedia Card (MMC) - ocHoBHa mepeBara mbOTO THITY - MIiHIATIOPHICTH 1
MaKCUMaJbHO HM3bKE €HEPTrOCHOXKMUBAHHS, aje MPU LbOMY JIOCUTh HU3bKA IIBHUJKICTDH
YUTaHHA 1 3anucy. Po3mip cranmaptHoi kaptu 24x32x1,4 MM, ykopoueHoro 24x18x1,4
MM. BukopucToByeThCs B MOOUTRHUX TeleOHAX 1 IHITNX MIHIATIOPHUX MPUCTPOSX.

Secure Digital (SD) - 1i po3mip aerio 6inbiie MMC, aje MBUAKICT, YMTAHHS 1
€MKICTb 3Ha4HO BHII. [[iHa, BIAMOBIIHO, TOpOKYE.

MICRO SD - ocHoBHa BiaMiHHICTh Bif SD - 11e kpuxiTHu# po3mip. OcTaHHE SIK
B SD.SD 1 MMC 3BopoTHbO cyMicHi, ToOTO KapTku MMC MoXHa BCTaBUTH 1
BUKOPUCTOBYBATH B po3'emi misi kapT SD, a och HaBMmaku 3poOUTH 3HOBY HE BUHJIE.
Brim, 3apa3 maibke Bci mpuCTpoi 00s1aHaH1 came po3'eMoMm SD (HaifuacTiiie BiH HaBITh
HaszuBaeTbess SD/MMC).

MemoryStick - po3pobka ¢ipmu Sony. Posmip 24*32/1,4 (2,1) MM, mocuTh
BHCOKHI 3axucT 1H(OopMaIlli, MBUIKICT, YATAHHSA 1 3a1IUCy MOPiBHAHHI 3 SecureDigital
(SD), ane eMKiCTh HEBUCOKA.

11.6 I'onorpadiuni npucrtpoi.

l'onorpagiunuii 3ammc, aHnoHcoBanui mie B 2001 pomi kommaniero Inphase
Technologies, no3Bosisie 3anucaTy Ha AUCK CTaHAApTHOro po3mipy o 1,6 tepabaiita
nanux. Jljs 3anucy mpoMiHb Jlazepa pO3AUISIETBCS HA OMOPHUN 1 CUTHAJIBHUN MOTOKH,
OCTaHHIH 00pOOJISETHCS 3a JOMOMOTOI0 MPOCTOPOBOIO CBITIOBOrO Moaysstopa (Spatial
Light Modulator -- SLM). Lle#i mpucTpiii mepeTBOpUTh NMpHU3HAUEHI A 30epiraHHs
JaHl, 110 MoJArarTh 13 mocaigoBHocTed 0 1 1, B "maxoBe mose" CBITIMX 1 TEMHHX
KpAIoK - KOKHE TaKe 1MoJIe MICTUTh OJIM3bKO MijbiHoHa 01T iH(popMalrii.

[Ticnss mepeTMHaHHS OMOPHOTO TPOMEHS M mpoekmii " 1axoBoi AomKH"
YTBOPIOETHCS TOJIOTPaMa, 1 Ha HOCIH MPOBOAMUTHCS 3amuc 1HTEphEpPEeHIIIHHOT KapTUHHU.
3MIHIOIOUM KyT HAaXWIy OIMOPHOIO TMPOMEHS, a TaKOX JOBXHHY HOTro XBWUJl abo
MOJIOKEHHSI HOCIS, HA Ty caMy IUJIONIYy MOYKHA 3aluCcaTé KUTbKa PI3HUX TOJorpam
OJIHOYACHO - IIeH TPOIIeC HAa3UBAETHCA MYJIBTHUIUIEKCYBaHHSAM. JIJIsi 4UWTaHHA NaHUX
JOCUTh OCBITUTH JHUCK BIJMOBIJHUM OIOPHUM MpOMEHEM 1 '"mpouuTtatu" 3pi3
rojlorpaMu 3a JIONOMOTrol0 ceHcopa. Tak 1 BIIHOBIIOIOTHCS BUXIAHI OiTH 1HGOpMaIIii.
Kpim o00csriB 30epiranHHsi, y TEXHOJIOTI BpaKalOThb 1 1HINI XapaKTepUCTUKU. Tak,
HaIpuKIIaja, 3asBJICHA MBUAKICTh IEpeaadl JTaHUX CTAaHOBUTH 960 MeradiT y CeKyH Y.

3Buuaiino k, Maxel 1 Inphase Technologies - nanexo He €IuWHI KOMIIaHii, IO
MpaIolTh Ha HUBI royiorpadiuHoro 3amucy naHux. Y SnoHii moaiOHI mpucTpoi
30upaeThcs Bumyckatu ¢ipma Optware. Jlo pedi, memkanii Kpainu Bucxignoro CoHiis
HaBiTh chopMyBaiM IJsi TIPOCyBaHHA 1boro cTaHaapty ambsac (HVD Aliance), no

CKJIa/ly SIKOTO BXOJSTH Taki rirantu, sk Fujifilm.
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