Jlexmist Ne 2

Tewma:

AmnapartHi 3aco0M MepCOHAJILHUX KOMII'KOTEPIB.

Mera:

Hagectn KJIacugpikamii €JICKTPOHHO-004YHCJII0BAIbHUX MAIINH.
O3HailoMMTH 3 CTPYKTYPOK NEPCOHAJBHOIO0 KOMII'WOTepa. BuBuutH
NPU3HAYCHHS, KOHCTPYKUI i XapakTepuCTHKH MPHUCTPOIB MEPCOHAIbHHMX

KOMII’KOTEpiB.
[Tman

1. EaexkTpoHHi o0uniaoBaibHi Mamuuu (EOM).

2. llepconanabHi komMm’rorepu. OcodamBoOCTI IX cKjIaay, KOHCTPYKIL i
KOH(pirypamii.

3. Ilpu3HavyeHHsl, KOHCTPYKHifA i  XapakTepuCTUKH  TNPHCTPOIB
NMEPCOHAJILHUX KOMII'IOTEPiB: CHCTEMHHMH OJIOK, OJIOK KHUBJICHHS,
MIKPOINPOLECcOpP, MATEPUHCHKA IJIATA, ONIEPATHBHA NaM ATh.

4. Ilpu3HayeHHsl, KOHCTPYKLiA i  XapaKTepUCTHKH  NPHUCTPOIB
NEePCOHAJIbHUX KOMIT'I0TePiB: HAKONMYYBaYi, aJanTepH.

5. Ilpu3HavyeHHsl, KOHCTPYKHiA i  XapakTepucTUKH  TNPHUCTPOIB
NEePCOHAJBHUX KOMII'IOTEepPiB: 3ByKOBI KapTH, MOHITOp, KJIaBiaTypa.

6. Ilpu3HavYeHHsl, KOHCTPYKIiA i  XapakTepUCTHKH  MNPHUCTPOIB
NEePCOHAJIBHUX KOMII'IOTEpPiB: NPHHTEP, MOJEMH, CKAaHEpPH, [KepeJia
Oe3nepediiiHOrO JKUBJICHHS.

1. EaekTpoHHi o0uucaoBajibHi Mammumuu (EOM).

Homenknatypa BumiB EOM Ha cbhoromHi mgyxe Benwka. MaimuHu
BIJIPI3HSAIOTHCS TOTYXKHICTIO, PO3MIPOM, €JIEMEHTHOIO0 0a3010, 32 IIPU3HAYCHHSM 1 TaK
nam. ITig yac BHOOPY KOMIT'IOTEPHOI TEXHIKM JJIl BHUPIMICHHS E€KOHOMIYHHMX Ta
TIIOBUX 337a4 HAWBaXJIMBIIIMM € MPOJYKTUBHICTh Ta radapuUTHI XapaKTEPUCTUKH
(po3mip, maca). Lls knacudikarris, 3BU4aifHO, YMOBHA, aJI)K€ PO3BUTOK KOMIT FOTEPHOT
HAyKHU 1 TEXHIKA HACTIIBKU CTPIMKHH, 1110, HAIPUKIIAJ, ChOTOAHIIIHS Mikpo — EOM
HE MOCTYMNA€EThCs MO MOTYKHOCTI MiHl — EOM m’atupiunoi nqaBuunu. Knacudikariiro
EOM 3a macorabapuTHUMHU JJaHUMHU MOJIMBO HaaaTu y Tabmumi 1.1,

Ta6mn. 1.1. Knacudikamiss EOM 3a macorabapuTHUMH JTJaHUMHU

Kaac EOM | OcHoBHe OcHoBHI Hina Mopeai i/abo
NPU3HAYEHHS | TEXHIYHI 1aHi (THC.y.0.) BHPOOHMKH
Cymnep Cxkrnagni [IBugkomis  mo | o 10 000 | Cray3; Cray4,
EOM HAyKOBI JIECATKIB VAX — 1000;
PO3paxyHKHU MUTIap/IiB MULTICON;
ormepariii Ha CYBER 205;
CeKYH]IY; Fujitsu VP2000




KIJBKICTh
napajieJIbHO
MPALFOI0YHX
MPOIIECOPiB 110
100

Benuki O6pobOxka Mynetunporneco | Jlo 250 IBM 370; IBM
EOM (meiiH | Bemukux pHa apxiTeKTypa ES/9000; ES
— (petimu) | 06’ eMiB M/UTIOYEHHST 110 1068; ES 1170
iHpopmamii B | 200 pobounx
OaHkax, Ha | MICIIb
BEJTMKUX
1ITPUEMCTBAX
Cymniep miHi- | CucteMu Mynestunporneco | Jo 180 CimelicTBO
EOM yIpaBIiHHS pHa apXiTeKTypa VAX (Digital
MIJIMPUEMCTBA | TIIJITIOYCHHS  J10 Equipment);
MU, 6arato | 200 TepmiHamiB, SPARC (SUN
MyJILTOBI JIMCKOBI Microsystems);
OOYHMCITIOBAIIEH | 3a11aM’ ITOBYIOY1 AS/400 (IBM)
1 cucTeMu IIPUCTPOI, 10
HAPOIIYIOTHCS JI0
JIECSTKIB
rira0anTiB
Miui-EOM | Cucremu Opnomporecopu | o 100 ES/9370
yIpaBIiHHS a  apxiTeKTypa, (IBM);
MIIIPUEMCTBA | pO3rajyKeHa Cepii A Ta
MU CEepeIHBOTO | iepudepis 2200 (Unisys)
po3MiIpy;
Oararo
MyJIbTOBI
00YHUCITIOBAJIbH
1 cUCTEMU
Po0Ooui CAIIP, Omano — g1Box | o 50 MEPVA - 2
CTaHIII1 CUCTEMH poIecopHa (IBM RS -
aBTOMATH3allil | apXiTeKTypa, 6000); SUN
€KCIIEPUMEHTIB | pO3Taly/KeHa ULTRASPAR
nepudepis C; NEXT
Mikpo - | InguBinyaneae | OgHomnporecopH | Jo 10 [upokuit
EOM oOCITyrOBYBaHH | a  apxXITEKTypa, nepetiK
s KOPUCTYyBaya, | THYYKICTh Moenen Ta
pobota B Yy | KoHbIryparyi, -— BUPOOHUKIB
JTIOKAJIbHUX MO>KJIUBICTh
ABTOMATU30BaH | MMIAKITIOYCHHS

nux CHUCTCEMAX

PI3HOMaHITHUX




yIpaBJIiHHS

30BHIIITHIX
TIPUCTPOIB

Knac nepconansuux EOM ckianaeTscs 13 pi3HOMaHITHUX BUAIB MAIIUH 1 TOMY

3aciyroBye okpeMoi kinacudikarii (qus. Tadim. 1.2.)

Tabn. 1.2 Knacudikauist nepconanpsanx EOM

Kaac
xepeso .
MEePCOHAJTBbHUX Maca, Kkr IIpumitka
EOM KM BJIEHHSI
Hacrinphi 5 — 10 (6e3 | [TobyToBa BukopucroByeThes B
Desktop MOHITOpa) | €JIEKTpoOMEepexa | MPUMIIICHHI TUISt
oOnagHaHHs pobounx
MICIIb
[lepenocHi Laptop | 2,5-5 [ToGyToBa [Tpu3naueni TUTST
eJIeKTpoMepexka | BUKOPUCTAHHS B MOi3/KaXx,
abo 3a0e3neuyoud  IIHUPOKI
aKyMyJIATOPHI byHKIIOHATBH1
Oarapei MO>KJIMBOCTI; MOXJIUBE
1 IKITIOYEHHS 10
00YHUCITIOBAILHUX MEPEXK
brokHoTH1 0,7-25 AKyMyJISITOpHI [Tpu3zHaueHuii TUISt
Notebook Oarapei a00 | BUKOPHUCTAHHS Y TOi3]IKaX.
NepeTBOPIOBaY 3abe3neuye CKOPOYEHI
HaIpyTH (GyHKII0OHATBHI
MOJIMBOCTI
Enexrponnnii Menwe 0,7 | barapei abo | Bmilaerbcst 'y  KHMILEHI,
CeKpeTap, MepeTBOPIOBAY MOXHa TpUMaTH B PYIIL.
€JIEKTPOHHA HarpyTu HaGip ¢dynkmiit mno3Boise
3amucHa  KHIKKA 3amuCcyBaTH TEKCT, JHEsIKI
(PDA, Personal 00YMCIIEHHS, BECTH
Digital Assistant) po3KJIa, MIEPEBOTUTH
¢dbpa3u 3 1HO3EMHOI MOBH
Ta 1HIIE

3a OoCHOBHMUMH HamnpsMKaMu BukopuctanHs [IK mnoninsitoTb Ha Tpu BUAM:

nomaitiHi (modyToBi), oicHi (11710B1), mpodeciiiHi.

Ilooymoei mpusHaveHi Juisi aBTOMartu3allii MoOyToOBOI cdepu AiSIBHOCTI
JIOJMHU: BEJEHHsA CciMeWHux 0a3 JaHux (CJIOBHMKIB, apXiBiB, IIIOJECHHUKIB),
MJIaHyBaHHS CIMEMHOTO OOJDKETy, HaBYaHHs, po3Bar (irpu) Tta iHme. MarThb
HEBHCOKI XapaKTEPUCTUKU 1 BIAMOBIAHY  KOMIUICKTAIlII0, SKA CXUJSETHCA [0
MyJIbTUMEAIIMHOI (KObOPOBUN MOHITOp, 3BYKOBa IUIaTa, ayJio CHUCTEMA, TUCKOBOJ
CD — ROM rTa iHmi).



Oghicni opieHTOBaHI Ha aBTOMATH3allll0 KOHTOPCHKOI POOOTH: CKJIaJaHHS,
penaryBaHHs Ta OQOPMIICHHsS TEKCTiB; BEICHHs 0a3 JaHMX; JAUIOBE JHCTYyBaHHS,
BUKOHAHHS TaOJIMYHMX OOYHCIeHb, poboTa 13 rpadiuHor iHdopmarliew. MarwTh
XapaKTepUCTHKH HE HWXKYE CEepeHIX 1 BIANOBIIHY KOMIUIEKTAIll0 (CKaHEepH,
MIPUHTEPH, MOJEMH, MEPEXKH1 KapTH Ta 1HIIIE).

Ilpoghecinni mpusHaueni uisi aBTOMAaTH3allli Mpall I1HXEHEPiB, HAYKOBUX
npauiBHuKiB y CAIIP 1 aBTOMaTH30BaHUX CHCTEMaxX HAyKOBHUX AOCTIIKEHb. MaroTh
BHCOKI XapaKTEPUCTUKU 3arajlbHUX MPUCTPOIB 1 HEOOXIAHUIM Habip BHUCOKOKIACHHUX
CHEIali30BAaHUX  TPUCTPOIB (HanmpuKIIaz, Oy’Xe  BEJIUKUHA  MOHITOD,
rpacdonoOy10BHUK, TpodeciiHMM CKaHep, IM(PPOBY KaMepy 1 Take 1HIIIE).

2. IlepconanbHi komm’rwrepu. Oco0auBOCTI IX CKJIAAy, KOHCTPYKUII I
KOH(pirypamii.

Ilepconanvnuit komn’romep — 3arajbHOJIOCTYIIHA Ta YyHIBEpcalbHA Yy
3aCTOCYBaHHI HacTiUIbHA a00 nmepeHocHa EOM. Ile ocHoBHa TexHiuHa 6a3a IT.
Apxitektypy [IK 3ymoBmowoTe notrpedu KopuctyBada. ['ojoBHe — 1€

CTPYKTypa Ta GyHKIIIOHAIBHI MOXJIMBOCTI MAIlIMHHU, SIKI MOKHA MOJIJTUTA Ha OCHOBHI

Ta JOIOMDKHI.

Cmpykmypa IIK — 1e Moaenb, 110 BCTAHOBJIIOE CKIIAJ, MOPSAJIOK Ta MPUHIUIIN
B3a€MO/I1i KOMIIOHEHTIB.

OcnoeHni ghynkuyii — 3yMoBIIOI0TH Tipu3HaueHHs: EOM: o0poOKy Ta 30epiraHHs
iH(dopmarrii, oOMiH iHpopMaIlii 13 30BHIIIHIMHA 00’ €KTaMHU.

Jlonomiycni  ynkuii — minBUIIYIOTH eQEeKTUBHICT, BHUKOHaHHS EOM
OCHOBHHMX (YHKIIIHA: 3a0e3neuyroTh €QEeKTUBHI peXUMH ii poOTH, miayior i3
KOpPHUCTYBaueM, BUCOKY HamidHicTh. [li yHKIT peamizyloThcsi 3a JOMOMOro0 ii
KOMITOHEHTIB 1 TPOrpaMHuX 3aco0iB.

HocroincrBamu I1K e€:

* Hu3zbka BapTICTh;

* ABTOHOMHICTb €KCIUTyartaiii ©0e3 CHelmiaJibHUX BUMOT JI0 HABKOJMIIHHOTO
CEpEeIOBHUILIA,;

* ['Hy4KiCTb apXITEKTypH, IO 3a0e3neuye ii aJanTUBHICTh 1O PI3HOMAHITHUX
3aCTOCYBaHb y cepi yrpaBiiHHS, HAYKU, OCBITH , TOOYTY;

» Jlpyxuicte OC Ta IHIIOTO MNPOTPAMHOTO 3a0€3MEUYEHHs, 110 3yYMOBIIIOE
MOXJHMBICTH POOOTH 3 HEKW KOpPUCTyBada O0e€3 crheriaibHoi mnpodeciiinol
MMATOTOBKHU,

» Bucoka HaqilHICTh poOOTH (OUTBII SK 5 THC. TOJWH €KCIUTyaTaIlli 10 BIIMOBH).

Ckian mepcoHaNIbHOTO KOMITIOT€pa MOXKHA TPEJICTABUTH CTPYKTYPHOKO CXEMOIO,

300pakeHoro Ha puc. 2.1,

Mikponpouecop (MII) - € uenrpansuum O0koM IIK 1 mpusHaueHuit mis
yOpaBIiHHS POOOTOO yCiX OJIOKIB KOMIT'IOT€pa 1 BUKOHAHHS apU(PMETHYHHUX 1
JOT1YHMX ormepaiiii Haj iHdopMmarieto. o #oro ckiaay BXOJATh JIOTIYHI OJIOKU
(AJIIT, KIT) 1 mikpomporiecopra nam'ste (MIIII), mo 3abe3nedye KOpOTKOYacHE
30epiranHs, 3amuc Ta BUjaady iH(opmMailii, sika BUKOPUCTOBYETHCS B OOYUCIICHHAX Y
HaOmmxk4l TakTh pobotu kKomm'rorepa. MIIII Oynyerbest Ha perictpax i



BUKOPHUCTOBYEThCS sl 3a0e3medeHHs BHCOKOi mBuakonii EOM, amke ocHOBHa
namMm'siTh HE 3aBXKIU 3abes3reuye HeoOXimHy i mBuakoairodoro MII mBUAKICT
3amucy, 34YUTyBaHHs, MOmyKy iH(opMmarii. Pecicmpu — HaWBUAKOMINRHIII
€JIEMEHTH TaM’ATi JOBXKUHOIO 1-4 Oaiitu abo Oinbiue. Inmepgpeiicna cucmema MII
3a0e3mneuye 3B's130K 3 iHmmMHu npuctposimu [1K (uepes cucremuy mmny).

Maremartnunmnin
cnisnpouecop
MnN OcHoBHa naM'aTe || 30BHIWHS NaM'ATL
Haxommyy- || Haxonusy-
nan| [03n | [fleaswa = [foaena
AN xopeTeomy || rHysxomy
MOAFHITHOMY || MATHITHOMY
auexy mACxy
g (HXMO) (HrMA) a
2 )
2 =
- Apanrep Apantep ,‘3
MnN % HXMA | | HrmA
Q.
L
z CucremHa wwua
KM
Bineo- Apantep | | Axepeno IMc-pexmu‘
~ T ananvep || npunrepa | | xmenenns | lapanrep
a Intepdeic | [ Kanan
© » @ || xramarypu ; d 3B'A3KY
339 - Mowivop g}mnq
?;E' NPUCTPIA
& € 3 || Knamarypa

Puc. 2.1 Crpykryphna cxema [1K

I'enepamop makmoeux imnynvcié — TEHEPYE TOCHITOBHICTh EIEKTPUIHUX
IMITYJIBCIB, YaCTOTa SKUX 3YMOBIIIOE TAKTOBY YacCTOTY KOMIT totepa. [IpoMirkok gacy
MIDXK IMITyJIbCAMHU CTAHOBHUTH TAKT.

Cucmemna wuna — 1€ ocHoBHa iHTepdelicHa cucrema [IK, sika 3a0e3neuye
B3aEMOJIII0 yCiX HOro mpucTpoiB. CKIATAEThCA 3 MIMHU JAHUX, IIUHU aApec, IIUHU
KEpYBaHHS 1 IIMHU KUBJICHHS, 3a0€3MeUy0UYH TPU HAMIPSMKH nepeaadi iHdopmMarii:

» Miuix MII Ta onepaTuBHOIO 1MaM’SITTIO;
» Mix MII ta mopramMu BBEJCHHS/BUBEACHHS 30BHIMIHIX (BIIHOCHO IIpoIiecopa

Ta IIKH) IPUCTPOIB;

* MK OCHOBHOIO IIaM ATTIO Ta IIOPTaMH BBEJCHHS/BUBCICHHS 30BHIIIHIX

IPUCTPOIB (y PEXKHUMI IPSMOTO TOCTYITY JI0 IaM’sITi).

VYci Onoku, a TOYHINIE iX TOPTH BBEJACHHS/BUBEIACHHS, Yepe3 BiIMOBITHI
yHi(p1KOBaHI P03’ €MHI 3’€HAHHS MIIKIIOYAIOTHCS 0 IIMHU Oe3MmocepeHbo abo



yepe3 MpUcTpoi 3’€HaHHA — KOHTpoJsiepu (amantepu). Y cydacHux I[IK kepyBanHs
IIMHOIO 31HCHIOETHCS KOHTPOJIEPOM IIIHUHHU.

Ocnosna nam'sms cxianaerbca 3 II3I1 ta O3II. II3I1 npuzHadeHuil aJis
30epiranns mporpamu TectyBanHs [IK, mporpamum mo4yaTtkoBOro 3aBaHTaKEHHS,
6a3oBoi cuctemu BBeaeHHs/BuBeAeHHA (BIOS). O3Il ciayxuTh Ajis OnepaTuBHOTO
3anucy, 30epiranHsa 1 3uuTyBaHHs iH(opmamii (mporpam 1 ganux). Y O3II Bucoka
IIBUAKOJIIS 3BEPHEHHS 10 KOMIpOK mam’sTi (mpsiMuil agpecHuid goctym). Ilicns
BuMukanHs [IK inpopmariis B O3II 3uumyersesa. O6’em O3I1 cyuacnoro 1K mosxe
ckiagatu 16, 32, 64, 128, Mb Ta Giiblie.

306niwna nam'ame TpU3HAYCHA JJIA JTOBFOTPUBAIIOTO 30epiraHHs JaHUX. Y
30BHINIHIN Mam’ T 30epiraeTbest yce nporpamue 3adesneuenns [1K. Halmommupenini
OpUCTPOi - 1€ HAaKOMW4YyBaul Ha >KOpPCTKUMX Mar”iTHuUX nauckax (HXKMJI) 1
HaKoOIMU4yBadl Ha THy4ykux MmarHitHux auckax (HI'MJ). Bigpizusrorscs HXKMJI ta
HI'M/I TiibKH KOHCTPYKTHUBHO, 00’ €MOM 1H(OpMaIlii, SKy BOHH MOXYTh 30epiraTi,
4acoM IMONIYKY, 3alucy, 34UTyBaHHs. Takok BUKOPUCTOBYIOTHCS KaceTHI MarHiTHi
CTpIUKH, CTPUMEPH, HakomuuyBadl Ha onTUYHUX Auckax (CD — ROM — kommakt-
JUCK), (bJIemI JUCKH 1 TaKe 1HIIE.

Jlcepeno ncuenenna — 1ue ONOK, SIKMA BMIIIYE CHCTEMH aBTOHOMHOTO 1
MEpEKHOro eHeproxusieHHs 11K.

306niwna nam'amep TpU3HAYEHA JJIA TOBFOTPUBAIIOTO 30€piraHHs JaHUX. Y
30BHIIIHIN am’4Ti 30epiraeTbes yce nporpamue 3adesnedyenns 11K. Halimommpenini
INPUCTPOi - 1€ HAKONUYyBaul Ha >KOPCTKUX MarHiTHuUX auckax (HXMI) 1
HaKoOMU4yBadl Ha THy4ykux MmarHiTHux guckax (HI'MJ). Bigpizustorscs HXKMJI ta
HI'M/I TiibKu KOHCTPYKTHUBHO, 00’eMoM 1H(]OpMaIiii, sKy BOHH MOXYTh 30epiraTy,
4acoM IMOINIYKY, 3aMucy, 39UTyBaHHs. Takok BHUKOPUCTOBYIOTHCS KaceTHI MarHiTHi
CTPIUKH, CTPUMEPH, HakomuuyBadi Ha onTUyHUX Auckax (CD — ROM — kommakt-
JMCK), (hiietr TUCKH 1 Take 1HIIE.

Jlicepeno cuenenna — 1e ONOK, SIKAW BMIIIYE CHUCTEMH aBTOHOMHOTO 1
MEpEKHOro eHeproxusieHHs [1K.

Taiimep — BHYTpiUIHINA eneKkTpoHHUM roauHHUK. [lim yac BumkHeHHs [IK
M1IKITI0YA€THCS 0 aBTOHOMHOTO JIXKepesia )KUBIICHHS 1 MPOIOBKYE MPAIFOBATH.

3o6niwni npucmpoi 3a NIpU3HAYEHHSAM MOIUISIOTHCS Ha TaKi TPYIIH:

- 30BHIIIHI 3amaM’ITOBYIOYl MPUCTPOI BUKOHAHI K OKPEMUN KOHCTPYKTHUBHHI
OJIOK 1, SK TPaBHWJIO, 13 BIACHUM OJIOKOM >KMBICHHSI. BOHUM MarTh BEIHKY
EMHICTb, 1HOJII CKJIAQJAIOThCA 3 JEKUIBKOX HAKOMUYYyBadiB B OJHOMY KOPIYcCi
(HampuKIaa, TPUCTPIN IS Iepe3anucy KOMITaKT-AUCKIB)

- MiamoroBi 3aco0um KOpHWCTyBada: MOHITOp — 3acid s BigoOpakeHHS
iHdopmarii; MIKpodOHHI aKyCTUYHI CHCTEMH 31 CKJIAJHUM MPOTPAMHUM
3a0e3NneyeHHsM, sIKe JO3BOJIsIE€ PO3Mi3HABaTH CJIOBA, IEPETBOPIOBATH MOBY Ha
TEKCT 1 TaK Jajil; CUHTE3aTOpU 3BYKY, Kl NMEPETBOPIOIOTh MU(GPOBI KOAU Ha
JiTepu 1 coBa. MoBa BIATBOPIOETHCS 3a JOMOMOTOIO JUHAMIKIB 200 3BYKOBHUX
KOJIOHOK, 3’eqHanux 3 I1K.

- Ilpuctpoi BBemeHHs 1HQoOpMaIli: KiaBiaTypa, rpadiyHl  TUIAHIIETH
(mmxuTaiizepu) — MPUCTPOI JJIsi pydHOTro BBeAeHHs TpadiuHoi iHopmarri,
300pakeHb 3a JOMOMOIOK0 TEePEMIIICHHS O IUIAHIIETY Tepa (BKa3iBHUKA) 3



OJIHOYaCHUM aBTOMaTUYHUM 3YNUTYBaHHAM KOOpPJIMHAT foro

MICII€3HaXO/DKEHHS Ta BBeJeHHS 1uxX koopauHat y I[1K; Manimynstopu — 11e

IPUCTPOi BKA3IBHUKH — JIKOMCTHK, MHIIIA, TPEKOOJI, CBITJIIOBE MEpPO Ta 1HIIIL;

CEHCOPHI €KpaH! — MPUCTPOI AJIs1 BBEJICHHS OKPEMHUX €JIEMEHTIB 300paKeHHS,

nporpaM abo xomanp 3 momiekpany auciuies y I1K; ckanepu- mpuctpoi mms

aBTOMATUYHOTO MPUYUTYBAHHA 3 ManepoBux HociiB 1 BBeaeHHs B [IK Tekcris,
rpadikiB, MaJIIOHKIB, KPECIICHb.

- Ilpuctpoi BuBeneHHs iHpOpPMAIi: IPUHTEPH, TPadornoOyIOBHUKH (TIIOTEPH) —
npucCTpoi Il BuUBeAeHHS Tpadiunoi iHdopMmamii (rpadiku, KpecaeHHs,
MaJIFOHKH).

- Ilpuctpoi 3B’S3Ky 1 TelIEKOMYHIKAIii: BUKOPHUCTOBYIOTbCS JJI 3B 3Ky 3
OPUCTPOSIMUA 1 IHIIMMU 3acob0amMu aBTomaru3aili (iHTepdeicHl amanTepw,
mudpo — aHaJIOroBi 1 aHaioro — MUGPOBI MEPETBOPIOBAYl Ta 1HINIE) 1 AJIA
migkmoueHHda [IK no kanamiB 3B’s3ky, i1HmmMH [IK 1 KoMmm’roTepHUMH
Mepexamu (MepekeBl IHTep(eiCHI MIaTh, MOJIEMH).

3acobu mynvmumedia — 11le KOMILUIEKC arapaTHUX 1 MPOrpaMHUX 3aco0iB, AKi
JO3BOJISIIOTH JIFOJIMHI CHIJIKYBaTUCA 3 KOMII IOTEPOM, BUKOPUCTOBYIOUH 3BYK, BIJIEO,
rpadiky, TEKCTH, aHIMaIlilo0 Ta iHme. Jlo HUX HajnexaTh: CKaHepH; BiJICO — 1 3BYKOBI
MJjaaTy; IUiatkh Bigeo 3axBaTy (video grabber), ski 3HIMalOTh 300pakeHHA 3
BifleomarHiToQoHy abo Bimeokamepu i1 BBOAATH ioro B IIK; akyctuuni ta Bimeo
BIATBOPIOIOYI CUCTEMHM 3 MIJCUIIOBaYaMH, 3BYKOBHUMM KOJIOHKaMH, BEJIUKUMU
BijlcoekpaHaMu. Jlo 3aco0iB MysibTHMeIia BITHOCATBCS TaKOX 3araM’ sSTOBYIOUI
HOPUCTPOi BEIMKOI EMHOCTI Ha ONTUYHUX JUCKAX, SIKI BUKOPUCTOBYIOTHCS JIJIS 3aITUCY
ayio 1 Bigeoindopmairii.

JloiaTkoBi cxemu - 10 cucteMHol muHu 1 MIT MOXyTh OyTH MiIKITFOYEH] TaKOXK
JOJATKOBl TIUJIaTH 3 I1HTErpalliiHUMHM MIKPOCXEMaMU , SIKI PO3IIMPIOIOTH Ta
MOKpallyoTh i1  (YHKLUIOHAJbHI MOXJIMBOCTI: MaTeMaTUYHHMA  COIpPOLECOp,
KOHTPOJIEp TMpPSIMOTO JIOCTYIy JO TaM’siTi, COIMpOILeCcOp BBEACHHS/BUBEIACHHS,
KOHTpOJIEp MepepUBaHb Ta 1HLIE.

o Mamemamuyunuii_cnisnpouecop BUKOPUCTOBYETHCS IJISI TPUCKOPESHHS
BUKOHAHHS OIEpaliid HajJ 4YKWCIaMHd, a TakKoX JUIg OOYMCIEHHS JEeSKHX
TPAHCIICHACHTHUX, Yy TOMY YHCJII TPUTOHOMETPUYHMX, (PYHKIIA. MaTemaTU4IHHIA
compoliecop mpaifroe napaienpHo 3 MII, anme mig oro kepiBHUIITBOM. IIpuckopeHHs
omepariii BimOyBaeThCcsl B nekiibka pasziB. Octanui moneni [1K, mounnaroun 3 MII
486 DX, maroTh y CBOil CTPYKTYpi CIIBIIPOIIECOP.

o Konmponep npamozo docmyny 00 naw’ami 3BinsHse MII Big npsiMmoro
KEpiBHUIITBA HAKOTIMYyBa4aMU Ha MAarHiTHUX JIMCKAaX, IO CYTTEBO MiABHUIIYE €PEKT
mBuakonii  I[IK. be3s  koHTpomepa oOMIH  JaHUMU MK  30BHIIIHIMHA
3anam’siToByrounMu npuctposimu 1 O3I1 3aiiicHioBaBcs yepes perictpu MIIL.

° Cnisnpouecop 6eedens/eugedenns 3aBAsku napanenbHiid podoti 3 MII
3HAYHO TMPUCKOPIOE BHUKOHAHHS TPOIEAYP BBEICHHS/BUBEIACHHS 1HGOpMaIli mpu
0OCITyroByBaHH1 JIE€KUIBKOX 30BHIIIHIX NPUCTPOiB (mucruiedt, mpuHtep, HXM/I,
HI'M).




J Konmponep nepepusans. llepepuBaHHs — 1€ THUMYacoBa 3yNHHKa
BUKOHAHHSI OJHIET MPOTpaMH 3 METOI0 OMEPATUBHOTO BUKOHAHHS 1HINOI, OLIBII
MpIOPUTETHOT Ha JAaHuii MoMeHT. [lepepuBanHs BUKOHYEThCS mocTiiHO. KoHTpomnep
nepepuBaHb OOCIYTOBYE MPOLEAYpH NEepepUBaHb, MpHIIMAae 3amUT HAa HHUX BIJ
30BHIIIHIX MPHUCTPOIB, BU3HAYAE PIBEHDb MPIOPUTETY IHOTO 3AMUTY 1 MEpPEeaae CUrHAI
nepepuBanHsa B MII, sknii, OTpuMaBIIM LEW CUTHAN, 3yIMHAE BUKOHAHHS MOTOYHOI
MpOrpaMu, MEePexXoATyu Ha BUKOHAHHSA CIEUIabHOI IPOrpaMu 00CITyroByBaHHS TOTO
NEpepUBaHHs, SIKE€ 3alUTaB 30BHIMIHINA npuctpiid. Ilicas 3aBepiieHHs HporpaMu
00CITyrOBYBaHHS BITHOBJIIOEThCS BUKOHAHHS NIEPEPBAHOI IPOTPAMH.

PosrnsinyTa ctpyktypHa cxema I[IK € cnpormieHoro, BoHa TOCY€ThCS MEPIIOTrO
(PC, XT) 1 yactkoBo apyroro (mepii MamuHu AT) MOKOMiHB, BIAPI3HSAIOUKCH BiJl
CTpyKTypHUX cxeM cyuyacHux [IK peanizauieto cucreMHoro iHtepdelcy B cepeinHi
MaIllMHU (TUB. puc. 2.2).
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Puc. 2.2 Cxema peanizamii inTepdeiicy cyuacaux [TK

[Ipouiecop, omepaTMBHa Ta Kel — TMaM'siThb CIHOJYyYEHI MK COOOI0
HaWIIBUAKOAIOUOK 1 Hadmupiiow muHow (66 — 133 MI'n, 64 6ir). Came 1o
o6macts [1K Ha3uBarOTh CHCTEMHOIO IIIMHOIO.

MikpocxemMu dirncery HaABEIMKOI I1HTErpaliiHOi CXeMH KEepyBaHHS Ha
CUCTEMHIH IIaTi BUKOHYIOTh (DYHKIIII MOCTIB MIXK IIMHAMU 3 OUIBLIOI0 1 MEHIIOIO
MPOITYCKHUMHU MOXJIUBOCTSIMHU.

3. Ilpu3HayeHHs, KOHCTPYKIisi 1| XapPaKTEePUCTUKH TMPHUCTPOIB
NMEPCOHAJILHMUX  KOMIT'IOTEpPiB:  CHCTeMHMHA  OJIOK, OJIOK  KHBJICHHS,
MIKPONPO1eCOP, MATEPUHCHKA IJIATA, ONIEPATHBHA NaM ATh.

IIK ckimagaeTbest 3 IEKIIBKOX OJIOKIB, K1 3’€QHaHI MK COOOI KaOeIsIMH.
Cknaz OJIOKIB MOKE MIHSTHCS, aJie MIHIMAJIbHHUI KOMIUIEKT CKJIaJal0Th. CHUCTEMHHI



0JIOK, KJIaBiaTypa, MOHITOP, MaHINyJIATOp (MHIIA). Y YHCI JOJATKOBUX MPUCTPOIB
MOXYTh OyTH: PUHTEP, CKAaHEP Ta 1HIIII.

Cucmemnuii 610K — IPSIMOKYTHUN KapKac 3 KPUILKOIO a00 KOKYXOM, B IKOMY
po3MimieHi yci ocHoBHI By3nu [1K: maTepuHChKa 11aTa, amantepu, OJOK >KHBJICHHS,
oauH abo nBa HI'MJI, ogun (a6o Oinpmre) HXXKMJI, nuHamMiK, TUCKOBOI ISl KOMITAKT-
TUCKIB, opraHu KepyBaHHs. Cepem opraHiB KepyBaHHS MOXYTh OyTH: KHOIKa
BBIMKHCHHS / BUMKHCHHS €JICKTPOKUBIICHHS (HA TIEPEIHIA TaHeNmi); KHOIKa
3aranpHOro ckuaanHs RESET; mepemukau TakToOBOI 4acTOTH; KHOIKA («CHY»), sIKa
JI03BOJISIE 3HU3UTH CHEPTOCIIOKUBaHHSA , KO [1K He BUKOpUCTOBYETHCS; IHAUKATOPH
KUBJICHHSI Ta PEXKHUMIB poOOTU. 3 THIBHOIO OOKY CHCTEMHOTO OJIOKY pO3TalloBaHi
IITETNICEIbHI PO3’€EMH — MMOPTH IS TIKIFOUCHHS THYPIB )KUBJICHHS 1 KaOCIIB 3B’ SI3KY
13 30BHIIIHIMH TPUCTpOsIMU. BcepeanHi cUCTEeMHOro OJIOKY pO3TalloBaHl IUIATU
noeqHanHg npuctpoiB 3 LIl Ta iHmMMMH TpPUCTpOSMU HA MATEPUHCHKIN TUIATI
(amantepu a00 KOHTPOJIEPH 1 MJIATU POIIIUPEHHS).

[cHyr0Th TakoXk (popmaTu cucTeMHOTO OJIOKY: Bexa (tower), MiHi-Bexa (mini —
tower), riockuit (desktop), Haamrockuit (slim, ultraslim). bararo cydacHux kopiycis
MaTh (popmat ATX. BoHH BIApI3HAIOTHCS JEKUIbKa OUIBIIMMH TabapuTamu, aje
pa3oM 3 THM OUIBII «IHTEJIEKTYaJbHOI» CHUCTEMOI IKHUBJIEHHS, pPO3’€EMHHUMH
3'€eTHaHHAMM JUJIS1 MU 1 KJIaBlatypu ctangapty PS/2.

bnok wcuenennsa TEpeTBOPIOE 3MIHHUM CTPYM CTaHJIApPTHOI MEpexi
enekTpornocradanss (220B, 50I'n) Ha mocTiiHUKA CTpyM HU3BKOI Hanpyru. Bin mae
JeKUIbKa BHUXOAIB Ha pi3HOMaHITHI Hanpyru (12 Ta 5B), sxi 3a0e3neuyroTh
PKUBJICHHSIM BIJIMOBIJIHI TPHUCTPOi. 3BUYAHA MOTYXKHICTh OJOKIB kuBjeHHs [IK
cknanae 150 — 230Bt anis mepexHoro cepepa. Bona Mmoxke OyTu 3Ha4HO O1LJIbIIIE.

Cucmemna (mamepuncovKka) nniama — BeJIUKa JyKOBaHa IIaTa, 10 MICTUTh HA
co0i ToJIOBHI KOMITIOHEHTH KoM 'torepHoi cuctemu: LIII; OII; xem - mam’sTh;
KOMIUJIEKT MIKPOCXEM JIOT1KH, SIKI MATPUMYIOTh POOOTY IUIATH YINCET; LEHTPAIbHY
Marictpajib abo MIKMHYy; KOHTPOJIEp IIWHU 1 JEKUIbKa po3’€MHHUX THi3[ (CIOTIB), SIKi
CITyaTh JIS TiIKIIFOYCHHS 10 MAaTEPUHCHKOI TIJIaTH 1HIUX TUTaT (KOHTPOJIEPIB, IJIaT
posmpeHHsi Ta iHime). KiabKicTh Ta BHUJA CJIOTIB € OAHIEID 3 HaWBaXIUBIIIUX
XapaKTEPUCTHK CHUCTEMHOI IUIaTH, amke B moxambmomy [IK  MoxmuBo
JTOYKOMIUJIEKTOBYBaTH ab0 MojepHizyBathu. Ha MaTepuHCBHKIN IUIaTi 3HAXOIAThCS
nepeMukaui (switChes), 3a 10moMororo sSKUx Bi0OyBa€ThCSI HACTPOIOBAHHS IJIATH.

Ille oauH BaXXKIMBUM €JIEMEHT, SIKMM BCTAHOBJIIOETHCS HA CHUCTEMHIM IaTi —
mikpocxema BIOS (0a3oBa cucrema BBeneHHs/BuBeneHHs). Bona € II3I1, B skiif
3amucaHl TMporpamu, fKi peani3yloTh (GYHKIII BBEJCHHS/BUBEICHHS, MPOrpamy
tectyBanHs [1K B MmomenT #oro BxmoueHus (POST, Power On Self Test), mporpamy
HacTporoBanHs mapamerpiB BIOS Ta cuctemHoi ruratu Ta iHI CrieliaibHi MPOorpamu.
B po6Gori BIOS BuxopuctoByioTh iH(OpMaII0 Mpo amapaTHy KOHQITypariiio
KOMIT'FOTepa, sKka 30epiraeTbes Ha e oxHid mikpocxemi CMOS RAM. 1g nam'ath
MTOCTIMHO TIJKUBIIIOETHCS BiJl OaTapelkw, sKa TaKOX 3HAXOJAUTHCS Ha CHUCTEMHIMN
riati. Ls Gatapeiika Takox )KMBUTH CXeMY KBapI[OBOTO FOJAMHHHKA.

Mikponpouecop. Ha onHoMy KpucTajai HaJ4YUCTOTO KPEMHIIO 32 JIOIOMOTOIO
CKJIQJHOTO, 0araTOCTyNEHEBOIO0 1 BHCOKOTOYHOIO TEXHOJIOTIYHOIO MPOIIECY
CTBOPEHO KUIbKa MIJBHOHIB TPAH3UCTOPIB Ta I1HIIMX €JIEMEHTIB, 3’ €JIHYBaJIbHI



IPOBOAM 1 BY3JIM 1 TOYKM IIJIKIFOYEHHS 30BHINIHIX BUBOIIB. Y CYKYIHOCTI BOHH
CTBOPIOIOTH YC1 JIOT14HI OJIOKH, TOOTO apudmernuynuii npuctpiii, KII, perictpu u
take iHmIe. Jlizepom 3 Bupoonuirea L1 € kommanis INTEL (quB. Ta6:m. 3.1).

Tab6n. 3.1. Texuiuni gani geskux L1 xommanii INTEL

Kinbki Po3ps Po3zps Po3ps | Ilam'at | TakrtoBa
Bun [Toxon CTb THICTH TTHICTH THICTH b, IO JacToTa
LI 1HHS TpaH3U OCHOB HIAHU UIAHU azgpecy , MI'g
CTOpIB HUX JTaHUX azapec €THCS
Ha perict
KpUcTa piB
JI1, THC
18086 1 29 16 16 20 1M6 4,77,8,10
180286 2 134 16 16 24 16MO6 8,12,16
180386D 3 275 32 32 32 416 20,25,33,
X 40
1486DX 4 1200 32 32 32 416 25-100
Pentium 9) 3100 32 64 32 41°6 60-200
Pentium 5 32 64 32 41°6 166-233
MMX
Pentium 6 5500 32 64 36 64I'6 160-200
Pro
Pentium 6 32 64 36 64I'6 233-500
I
Celeron 6 7500 32 64 36 64I'c | 233-7661
BHUIIE
Pentium 6 32 64 36 64I'c | 450-933 1
11 BUIIIE

OcHoBHuMu mapamerpamu MII €: HaOlp KOMaHI, pPO3PAIHICTb, TaKTOBA
4acToTa.

Habip komano (abo cucrteMa KOMaHJ) TMOCTIHHO BJIOCKOHAITIOETHCS,
3’ABIISIIOTECS  HOBI KOMaHAM, SIKI 3MIHIOIOTh Cepii NPUMITUBHUX KOMaHJ —
Mikponporpamu. Ha BUKOHaHHS HOBOi KOMaHJY MOTPIOHO MEHIIAa KUIbKICTh TaKTIB
HIX Ha Mikponporpamy. CydacHi MII MoXyTh BUKOHYBAaTH A0 JIEKUIBKOX COTEHb
KOMaH[T (1HCTPYKIIii).

Po3paonicme — 1mokasye, CKUTbKH JBIMKOBUX po3psaniB (6iTiB) iH(opmarrii
00po0bmsieThest 00 TepelacThCs 32 OJIUH TAaKT, a TAKOXK CKIIbKU JBIHKOBHX PO3PSIIB
Moxke Oyt Bukopuctano y MII mns agpecyBaHHs onepaTHUBHOI mam’sTi, mepeaadi
naHux Ta iHme. KuTbKicTh mam’sTi, Mo aapecyeThes, (aApecHUil MpOCTip) 3aIeKUTh
B1JI KUIBKOCTI JIiHIM mmHM agpecu MII. Axmo rakux miHik 20, TO aapecHUi MpoCTip
CKJIaJlaTUME 20 =1 MoaiiT, aximio aiHii 24, To 2?4 =16 M6aiir i Tax Jail.

Takmoea uacmoma BKa3ye, CKUIBKM €JIE€MEHTApHUX orepaiiii (TakTiB) MII
BUKOHYE 3a CEeKYHHy, BUMIpIOeThcs Yy Merarepuax (1MI'n = 1000000 I'm). TaktoBa




4acTOTa € TUIbKU BITHOCHUM MOKa3HUKOM IpoayKTuBHOCTI MII. Uepes apxiTekTypHi
BIJIMIHHOCTI Yy JESKMX 3 HHUX 3a OJUH TaKT BHUKOHYETbCS po0OOTa, Ha SIKy I1HIII
BUTPAYalOTh KUIbKa TakKTIB. BaxauMBUMHU XapakTepucTukamu cydacHux MII, mo
BIUTUBAIOTh HA I1XHIO MPOAYKTHUBHICTh, € €MHICTh 1 MIBUAKICTh (DYHKIIOHYBaHHS
BMOHTOBAHO1 KeIII-1laM’5ITi, OCKUIbKU TakToBa yactoTa MII B Kijbka pa3iB BUINA HiXK
4acTOTa CHHXPOHI3AIll CHCTEMHOI IIWHU, MO SAKii BiIOyBaeThCsl 0OMIH 1H(GOpPMAITIEIO
3 BigHOCHO MOBUILHUM O3Y. be3 BHYTpIIIHBOI Kell — mam ATl (sKa Mae 0COOIUBO
BUCOKY MmBHIKOAil0) MII wacto mpamoBaB OM BXOJOCTY, YEKAIOUM YEProBOi
iacTpykuii Big O3I1 abo 3akiHueHHs omeparllii 3anucy y mam'stb. Kem — mam'stb
nepmioro piBHs (L1) peanizoBana B camomy kpuctaii MII, a kemr — mam'siTe Apyroro
piBHs (L2) O moBUIbHA 1 OUIBIIOI €MHOCTI, MOXKE 3HAXOJMTHCS Ha CUCTEMHIN
miaTi. TumoBa s cydacHoro MII emuicth kem-mam’sti L1 cknamae 32 Ko6ait (1o
16 KbGaiiT ny1s1 KomiroBaHHS KOMaHJ Ta JIaHMX); eMHICTh L2 Bim 256 a6o 512 Koaiir
ot 3pudaitaux [1K 1o 2-3 MOaiT 1715 MOTY>KHUX CepBEPIB.

3oBHi MII BurIsinae, sik mpsAMOKYTHa IIacTMacoBa abo KepamivyHa IlacTHHA
po3Mmipom 5x5x0,3. Ha cyudacui MII BcTaHOBIIOIOTBCA pajiaTop 31 CIUIABY 3
BHCOKOIO TEIUIONPOBIAHICTIO Ta BEHTWIATOp s oxonomxeHHs. MII merko
BCTAQHOBIIIOETHCA Yy CIEIlialbHEe MPSIMOKYTHE PO3HIMHE 3’€IHAHHS — COKeT. Tum
COKeTy Mae Bianosinatu tuiry MIL.

Onepamuena nam'amep peanizoBaHa Ha HAABEIMKHUX IHTETPAJIbHUX CXEMaX.
IcHye nBa THUNM MIKpPOCXEM IaM STl CTaTU4YHA Ta JWHAMIYHA. Y MEpIIMX
€JIEMEHTapHY KOMIPKY yTBOPIOIOTH TPUTEPHI CXeMH. Taka cxeMa BCTAaHOBIIIOETHCS B
0 a6o B 1 BXigHHUM IMITYJILCOM 1 30epirae CBifi CTaH OO HACTYIHOTO IMIYJbCY abo
BuMkHeHHs [1K. [Ipu npuunTyBanH1 3amMcaHOr0 B KOMIPKY 3Ha4€HHS ii CTaH TaKOX
HE 3MIHIOEThCA. JIluHaMIuHaA TaM'ATh CKJIaIa€ThCs 13 MIKPOCKOIIIYHUX KOHEHCATOPIB,
KOXHUN 3 SKUX MOXE 3HaXOIUTUCS Y CTaHl «3apspkeHuin» (1) ado ui (0).
Kongencaropu HeoOximHo mipkuBimtoBaTH. Tomy sguHamiyauit O3Il  Oiiabid
NOBUIHHUM, ane BiH MeHIl eHeproeMuui. [lani y aunamiydomy O3Il Takox
3auiytoTbes miciia BUMKkHeHHs [IK. Koncrpyktusno O3II (tuny SIMM, Single in-
line Memory Module) mae BurIsim HEBEJIMKOI JOBracToi APYKOBAaHO! IUIATH 3
pPO3MIIIEHMMH Ha HIM MikpocxeMaMud. B ocTaHHIii Yac BUKOPUCTOBYIOTH B
OCHOBHOMY 72-koHTakTHi (72-pin) 36-0iToBi Moaym. Ha cy4acHMX CHCTEMHHX
iaTaXx BUKOPUCTOBYIOTH B OCHOBHOMY 168 — KOHTakTHI 64 — po3psaHi Mouymi
DIMM, mo Hagae MOXJIMBICTH Kpalle BUKOPUCTOBYBATH MOMJIMBOCTI CHUCTEMHOI
muHu. Ha cucreMHUX 1uiaTax € ABa TUNM Po3HIMHUX 3’ €nHaHb: SIMM ta DIMM .
HIBuakicte noctymy (dac uukiy 3uutyBaHHS 3 O3l abo 3amucy B HHOrO JaHUX)
cknagae 50-70 ve mus acuaxpoHHOi mam’ati (SIMM) 1 15-45 He mist CHHXPOHHOT
(DIMM). Pospsinnicte O3I1 Moke CHIBHO TIO3HAYATHUCSA HA MPOAYKTHBHOCTI
cuctemu. Tomy 32-po3psani mpomatku Windows Tpeba BUKOpHUCTOBYBaTH Ha 32-
po3psaanomy 11K, a He, Hanpuknazn, Ha 16-po3psgHOMY.

VY cyuqacuomy I1K BukopucroByeThbest HoBmid Tum am’siti EDO (Extended Data
Output), B siKiii BUKOPHUCTOBYETHCS IPUHIMI KOHBEEPHU3AIll: MiJ 4Yac YUTaHHS
3amucaHoro B OaHk OaliTa MiKpocxeMa TaKOXX BHKOHY€E BHOIPKY HACTymHOTO OaiiTa
abo0 30epirae Woro y BUXIJTHOMY PETiCTpl, 3aBASKH YOMY Yac BUOIPKH HACTYITHOTO
3HAQYEHHS 3HAYHO CKOPOUYYEThCS. 3arajibHUN BUTpaml y mBuAKOAlT 5-15%.



3 1997 poky Ha BiTunzHAHOMY puHKY 3’ siBruiincs moayni O3I1 tunmy CD-RAM
(cuaxponnuit auHamiuyauii O3II), moctym A0 AKOro MoOXKe 31HCHIOBAaTHCS IIE
mBuame. Moayn CD-RAM maroTs emHicTh 16, 32, 64, 128, 256 MOaiir.

Cucmemna mazicmpans (WiuHa) ma WUHA POZUIUDEHHA

CucremHa wMarictpanb (IIMHA) — L€ Tpyla eJIeKTPUYHHUX 3’ €IHAHb
(TIpOBiTHUKIB) 1711 OOMIHY JaHUMHU, aapecaMu, CUTHAJIAMHA MIX PiI3HHAMH arperataMu
KOMII 10Tepa.

Cucremna wmarictpasiip mnoeanye MII 3 omepatuBHOIO MaM’STTIO Ta KeIl-
maM’TTIO 1, SIK TPaBWJIO, € HAWOLIBIN IMBUAKOMIMHOI 3 Marictpaneid. CucTemHi
IIMHU TpaloTh Ha vyactoTi 66, 75, 100, 133 MIn. biunbmictes IBM-cymicHux
KOMIT'IOTEPiB MaloTh MIMHY po3mmpeHHs cranmapty ISA  (Industry Standard
Architecture — cranmapTHa iHaycTpianbHa apxiTekTypa). [lluaa MicTuth 16 miHi# 11st
nepenayi JaHux, 24 niHiA U nepenadi aapec, 15 daiHid A5g anapaTHUX EpepUBaHb 1
7 mHIA IS OopraHizaiii mpsMoro Jaoctymy a0 nam’sti.  Kpim Toro, Kiibka
NPOBIIHUKIB TPU3HAYEHI JJIi PO3BEJCHHS EJEKTPOXKMUBJIICHHS Ta CIIyKOOBHX
curHaiiB. [lluna mpairoe Ha dactori 8 MI'. MakcuMmaiibHa MIBHJKICTH Tiepeaadi
IAHUX IO IuHI csrae 16 MoO/c.

VY cyuacaux [IK mnpoMikHe MicIe Mi)K CUCTEMHOIO IIMHOKI Ta MIKMHOKW [SA
3aiimae Mezzanine- mIMHU, TOOTO IIMHU — NpUOYyAOBU. BOHM HE 3a1exarh BiJ TUILY
LII Ta iforo TakroBoi yactoTu. HaiimommupenimmmM crangaptoM Ha Taki muHu € PCI
(Peripheral Component Interconnect, 38’5130k nepudepiiiHuX KOMIOHEHTIB). Jlo muH
PCI moxna migkmodatu A0 10 npuctpoiB. Ha mmni PCI Mmoxe Oyt 124-KOHTaKkTHE
(32-pospsimna mepemada gaHux) abo 188-koHTakTHE (64-po3psiaHa mepenaya)
PO3HIMHE 3’€JIHaHHSA, MIPU [[LOMY TEOPETHUYHO MOKJIMBA MIBUJAKICTH OOMIHY JaHUMU
ckianae BignmoBigHO 132 Ta 264 MG6/c. CrangapTHa TakTOBa 4acToTa IMUHU — 33
MI'n. OgHuM 13 TOJIOBHUX KOPHUCTyBadiB IMUHU € rpadiuynuii amanrtep. s
BUKOPUCTAHHS Cy4acHUX TpadiuyHUX TPOrpam, siKi HAJTO NMEPEBAHTAXKYIOTh IIMHY,
nependayeHo creniansny muHy AGP (Accelerated Graphic Port — mpuckopenwii
rpadiuanii mopT), po3podseny ¢ipmoro Intel. Lls mmua cxoxa wa PCI mwuny, ane
nparroe Ha yactoti 66 MI'11 1 Mae apXiTEeKTypH1 0COOJIUBOCTI.

Inamu po3wupenna. 11luau po3MMpeHHsT HA CUCTEMHIH JIaTi MalOTh BUTJIS
8-, 16- abo 32-po3psaHUX PO3HIMHHMX 3’€IHaHb PO3LIUPEHHS (CIOTIB), B SKi
BCTaBIIIIOTh TUTATH PO3MIMPCHHsS. KOHCTPYKTMBHO TIIaTa pO3MIUPEHHS — IIC
JIpYyKOBaHa Mjiata CTaHJapTHOrO po3Mipy 3 pPO3HIMHUM 3’e€qHaHHAM Tuiy [SA ta PCI.
Ha nnati BcTaHOBiI€eHO HE0OX1IHI MikKpocxeMu. [lnaTa po3mmpeHHs] BCTAaHOBIIOETHCSA
y BUIBHUH CJIOT CHUCTEMHOI IJIaTH. [HO/I miiaTaMu pO3IIMPEHHS] HA3WBAIOTh TUIBKU
JI0JTaTKOBI1 €JIEKTPOHHI MIPUCTPOI (MOJIeM, 3BYKOBY IUIATY Ta 1HIINE), SIKI HE BXOSITH J0
komrutekTy nocrasku K.

4. Ilpu3HayeHHsl, KOHCTPYKLiA 1 XapaKTePUCTHKM MPHCTPOIB
NMEePCOHAJIBHUX KOMII'KOTEPiB: HAKONMYYBavi, aJaNTepPH.

Hakonuuyeaui - 1€ 3amam’ATOBYIOYl TPUCTPOi, MpHU3HAYCHI IS
JOBFOTPUBAJIOr0 30€piraHHs BENMKUX 00’eMiB  1HQOpMAIlli, KOJIU €EMHICTb
HaKoNMM4yBadya B JIECATKHU, COTHI pa3iB mnepeBuirye eMHicth O3Il abo B3arami



HeoOMexeHa (SKII0O MOBa i7e MpOo 3MiHHI Hocli). HakomuuyBau mnoTpiOHO
pO3TIAaTH SIK CYKYNMHICTh HOCIS Ta BIANOBIAHOrO npuBony. IlpuBig — 11e
00’ eHaHHS MEXaHI3My YMTaHHS — 3aIUCY 13 BIJIMOBITHUMHU €JIEKTPOHHUMHU CXEMaMU
KepyBaHHsA. VOro KOHCTPYKIlisi BU3HAYA€THCSA MPUHIIMIIOM Jii i BuoM Hocis. Hocii,
mo € cepemoBuiieM 30epiraHHs iHGopmMarllii, 3a 30BHIIIHIM BUTJISIIOM MOXE OyTH
JTUCKOBUM a00 CTPIYKOBUM; 3a WIPHHIIMIIOM 3araMm’sITOBYBaHHS — MAarHITHUM,
MarHiTHO — ONITHYHUM, OTITUIHHM.

[Hpopmariiss Ha TUCKOBUX HOCISIX 30€piraeThCsl y CeKTopax (SK MpaBWiio, IO
512 6aiitiB). CeKTOpHU pO3TAIIOBYIOTHCS B3I0BK KOHIICHTPUYHUX KiJT — AOPLKOK. s
JUCKETH 3alluC BEAEThCS Ha [JIBOX CTOPOHAX, TOMY CYKYIHICTh JOPDKOK 3
OJIHAKOBUMHU HOMEpaMU Ha3WBA€THCS HUITHIAPOM. CEeKTOpH 1 JOPIKKHU YTBOPIOIOTHCSA
i yac popmaTyBaHHS HOCIS.

HI'MJ] - ue npuctpiil, KMl mpaioe i3 3MiHHUM 3,5 AroRMOBUM (89MM)
HOCieEM (3pO0JIeHI 31 CeliaibHOl IUTIBKU -Maijapa), SKUil BKpUTUN (hepoMarHiTHUM
mIapoM 1 MOMIMICHUM Yy crhemniaibHui KoHBepT (oOosioHka auckeT). CTaHmapTHa
eMHICTh qucketu 1,44 Mo6aiit. dnemni-1uckeT BCTABISEThCA Y CIEHIaIbHUN PO3’ €M
Ha 3aJH1i a00 MepeiHIi maHesl CUCTEMHOro OJIOKY 1 MaloTh eMHICTh Big 500 MoOaiiT.

HZKM/T] — ue npuctpiii 3 He3MiHHUM HocieM. H)KM/I noBuHeH 3a0e3nevyBatu
y COTHI pa3iB OUIbIILY €MHICTh Ta IIBHUIKICTH OOMIHY JaHMMH. Tomy 1HQpopMaris
3alUCYEThCA HE HAa OJWH, a Ha HaOIp JUCKIB, KWW CKIANA€ThCS 13 JEKIIBKOX
IJIACTHH, 17€aJIbHO IJIACKHX 13 BIAMOIIPOBaHUM (hepoMarHiTHUM Iapom. [Ipu npomy
3anuc BiAOYBaeTbCa Ha OOMIBI MOBEPXHI KOXKHOI TUIACTUHU (OKpiM KpaiHix). [TakeT
JTUCKIB 00epTaeThcsi 06€3 3YMUHKHU 1 3 BEJUKOI 4acToToro (1o 7500, a B okpemMux
mozaensx go 10000 o6/xB) moku IIK BBiMKHeHuid. JlecsaTku ¢ipM BHPOOISIOTH
HakonuuyBadi. [y 3a06e3nedeHHsT B3aEMO3aMiHHOCTI1 po3po0JIeHi CTaHAapTH Ha 1XHi
rabapuTy Ta eIEKTPOHHI xapakTepucTuku. HaiiposmoBcromxkenimi crannaptu IDE
(Integrated Drive Electronics) ta SCSI (Small Computer Sysytem Interface,
YUTAETHCS SIK «CKa31»).

Tabu1. 4.1 Texniuni xapakrepuctiuku HXM/]

Mopens HXXM/] ®dipma— | IHTepdeiic €MHICTB, YacroTa Yac
BUPOOHUK Mobaiit oOepTaHHs, | JOCTYIY,
00/XB. MC

M2714 IDE 1080 3600 12
M2952 Fujitsu SCSI 2200 7200 8
M2949 SCSI 9100 7200 10
HP SuperStore Hewlett IDE 1080 4480 12
1080A —
HP SureStore | Packard IDE 1626 4480 12
1600D
HP SureStore SCSI 2140 5400 9,5
2000LP
Cabo CFS1081A IDE 1080 3600 14
Medalist 2140 Seagate IDE 2113 5400 10




Cabo CFP1080 SCSi 1080 5400 11
Barracuda 4LP SCSI 2250 7200 8
Bigfoot 1280 IDE 1280 3600 15,5
Sirocco 1700 IDE 1700 5400 10
Atlas XP34300 Quantum SCSI 4300 7200 8,5

Ha mBuakoairo HJKM/I BruinBaroTh Taki XapakTEPUCTUKHU: YACTOTa OOEPTaHHS
MIMUHAEIS;, €EMHICTh KEIl — MaM 4TI —B YCIX Cy4YacHUX JMCKOBUX HaKOIMMYyBayax
BCTAHOBJIIOEThCA Kell — Oydep, SKUM 103BOJSIE MPUCKOPUTH OOMIH JaHUMH 3
KOPCTKUM AUCKOM (eMHICTH Oydepa Big 64 Kbailt 1o 2 M6aiit); yac momryky (4ac
JOCTYIy) — II€ Yac y MiTICEKyHAaX, HEOOXITHUN IS TIO3UITIFOBAaHHS O0JI0Ka TOJIIBOK
Ha NMOTPIOHUN LUJIIHAP; Yac 3aTPUMKHU — II€ Yac BiJi MOMEHTY MO3ULIIOBaHHS OJIOKa
rOJIBOK Ha TMOTPIOHMM ULWIIHAP A0 NO3UIIIOBAaHHS KOHKPETHOI TOJIBKM Ha
KOHKPETHHUI CEKTOp; MIBUAKICTb OOMIHY — KOKHUM JKOPCTKUH JUCK Ma€ JBa TAKUX
MOKa3HWKAa — TMEPIIUN BU3HAYA€ MIBUIKICTH MEPECHIAHHS AAHUX MK TJIACTHHAMH
IUcKa 1 kel — OydgepoM (BHYTPIIIHS MIBHIKICTH OOMIHY), a APYIHMil — MK Kell -
OydepoM aucka 1 KOHTPOJIEPOM Ha MATEPUHCHKIN TIIaTi (30BHIMIHS IIBHUJIKICTH).
30BHIIIHA MIBUJAKICTh 3aJI€KUTh BIJl PEXKUMY, SIKHH BUKOPUCTOBYEThCA. B pexumi
PIO BuxopuctoBytotbecsi perictpu LII. PoGota B pexxumi DMA (Direct Memory
Access) Jae MOXIIMBICTh Oe3locepeHbo mepenaBatd naHi Big aucka ao OIl,
MmuHarouu L{I1.

HakonnuyBaui CD-ROM - 3paTHi TiNBKM NPOYMTYBATH JaHi, 3aHECEHI Ha
nuck. Maroth Benuky emHICTh (640 MO) Ta BMCOKY WIBHUIKICTH 3uMTyBaHHsA. Ha
BIJIMIHY BIJl BIHYECTEpa, JOPDKKU SKOTO MAIOTh BUIJISA KOHLUEHTPUUHUX KiJ,
KOMITAKT — JUCK Ma€ OJIHYy JOPDKKY y QopMi cmipani. 34uTyBaHHsS 1H(oOpMalii
B1JI0YBA€THCS 32 IOMOMOTOIO JIA3€PHOTO MTPOMEHH.

Cxoxumu Ha CD-ROM Tta cymicHMMH 3 HUMH 3a (opMaTtoM 3amucy €
HakonmuyBadi CD-R, BOHM 03BOJIAIOTH 3pOOUTH OJIMH 3aMKC HA CICHIAIbHUHN JIHUCK,
a TOTIM HEOOMEeXeHY KUIbKICTh 3uMTyBaHb. HakommuyBaui CD-R cymicHi 3i

3BUYAMHUMHU KOMIAKT — JUCKaMH, ajie JalTh MOXJIUBICTE (opmaTyBaTy,
3aMuCyBaTH, MEPE3aNUCyBATH Ta YUTATH CIICIIaTbHI IUCKH.
HakormmmuyBaui DVD — mnpuctpiit nns 4utadds 1udpPOBUX BiIECO3AIHCIB,

JI03BOJISIE TIepe3anuc iHpopMallii, MOXKIHBO po3MilryBaTu A0 17 ['GaittiB iHdopmariii.
Y poOoTi HakomuuyBadiB MpHUIMAae y4acTb KOHTPOJIEP AMCKIB - BIH KEpye
poOOTOI0 MEXaHIYHO PYXOMHUX YaCTUH Ta (POpMye eJIEKTPUYHI IMITYJIbCH M Yac
3amucy Ta 3YuTyBaHHs 1H(Qopmalii. BiH MiCTUTB:
- T'enepatop, SKuil )KUBUTH IEPEMIHHUM CTPYMOM JIBUTYH JIHICKiB;

- CepBocuctemy, II0 Kepye TMPUCTPOEM TO3UIIIIOBaHHSA OJIOKY TOJIBOK Ha
MOTPiIOHY NOPIKKY (LUIITHID);
- IlizcumroBaui 3amucy, siki OpMYIOTh €IEKTPUYHI IMITYJIBCH, 1110 TIOJIAI0THCS Ha
MAarHiTHI TOJIIBKH TIiJ] 4ac 3anucy iH(opmariii;
- IlizcumroBadi 34MTYBaHHS.
Aodanmepu. ®opMu TOAAHHSA JAHUX Ta KEPYIOUMX CHUTHAMIB, IO
BUKOPHUCTOBYIOThCS ¥ pi3HUX mpucTposx [IK, icTOTHO pi3HI, OCKIIBKH PI3HUMHU €




byHKIIT NpUCTpoiB, (I3UYHI MPUHUUNM 1X PoOOTH. i miaTpuMaHHS B3aEMOJIIT
PI3HUX MIPUCTPOIB HEOOX1THO BUKOHYBATH NepeTBOPEHHS (HOopM IMojaHHs iHpopmarii
— JIJI bOTO BUKOPUCTOBYIOThCS afantepu. KOHCTpYKTUBHO — 11€ JpyKOBaHa Iiata,
sKa 3 OJJHOTO KIHIIA Ma€ CTaHJAPTHUN pO3’€M IS 3’ €THAHHSA 13 IIUHOIO, a 3 IPYToro
— crneuudiyHuil po3’eM UIA 3B’A3KY 3 BIAMOBIIHUM mpuctpoeMm. Ha 1iii mnati
3HAXOAATHCS MIKPOCXEMH, 110 BUKOHYIOTH BiAMOBIIHI mepeTBopeHHs. ChopmyBanach
TEHJCHIISI BIAMOBHUTHCH BiJl aJanTepiB, OCKUIbKM (DYHKIIT afgantepa mepeHoCATbCs
0e3mocepeIHbO Ha CaMUil TIPUCTPiK (HAMPUKIIA, IJIs HAKOTMMYyBaviB), ACsIKi PyHKITT
aganTepa 3a0e3MeuyroTh MIKpOCXEMH, BCTAHOBJICHI HAa CHCTEMHINA TuiaTi. 3apas
CTIHKO (IrypyroTh: Bijieoanantepu (BOHM X — BIJACOKapTH, BIJICOIJIATH), aanTepH
MOPTIB BBEJCHHS — BHBEJCHHSA, MEPSXKHI anantepu (KapTH), 3BYKOBI IUIATH
(aymiokapTH), BHYTPIIIHI MOJIEMHU.

BineoananTep (BigeokapTa)— MPUCTPIN, SKUW MEPETBOPIOE HAOIP JAaHMX, SKI
XapaKTepU3yIOTh 300pakKeHHs Ha €KpaHl MOHITOPA, HAa BiJICOCUTHAJ, 1110 TIEPEAAETHCS
o kabeno. Bineoanantep BCTaHOBIIOETHCS Y CJIOT HA CUCTEMHIN IJ1aTi. 300paskeHHs
Ha eKpaHi POpMYyeThCS OKPEMUMHU TOUKaMU (IMKCENSAMH), YUM OiIbIlIe iX KIJIbKICTD,
TAM BHUIA SAKICTb 300pKEHHS: M0 XapaKTepUCTUKY MOHITOpa, a TaKoxX
BijIcOa/lanTepa Ha3MBaIOTh PO3AUIHHOIO 3[JaTHICTIO 1 BUPAXAIOTh Y BUTIISIAL TOOYTKY:
YUCTI0 MOYOK Y PAOKY X KLNbKicmb psaokie. 300pakeHHSI Ha €KpaHi MOHOBIIOETHCS SIK
MiHIMYM 25-30 pa3iB Ha CEKyHIy, KOKE€H pa3 BlJeocUTrHan (POpMYyeTbCs 3aHOBO,
3BEPTAIOYNCH IO ONEPAaTHMBHOI TaM’ATi 3a TIOYAaTKOBHUMH JaHUMHU. YacToTry
MOHOBJICHHSI €KpaHy MiABUIINYIOTh 40 100 I'1 Ta Oinbiie, 1106 mociabuTH MEepeXTiHHS
ekpany. Illo0 meit mporec He 3aBakaB poOoti IIII, HEoOXimHI NJIss BBEJASHHS Ta
BUBEJICHHS Ha €KpaH JaHl 30epiraroThCsi Yy CHEIalbHO BIABEICHINA IS LHOTO
Bimeornam’sati — B O3Il abo y ckmaal BifeoamanTepa MPHUCYTHI CHeEIialbHI
Mmikpocxemu mam’sTi (st cydacHux IIK). Bumorm m0 eMHOCTI Bimeomnam’siTi
3pOCTAIOTh 13 30UIBIICHHSIM PO3/IIIILHOT 37JaTHOCTI Ta KUIBKOCT1 KOJIbOPIB.

Tabu. 4.2 TexHiuHi qaH1 ACIKUX adanTepiB

Monenb dipma — BUPOOHUK €MHICTD PozainbHa 31aTHICTh
BiJIcoaianrepa Bl€omnaM’ ATl
S3 Trio 64 V+ S3 1 a6o 2 1280 x 1024
S3 Virge 2 abo 4 1600 x 1200
Stealth 64 Video Diamond 2 abo 4 1600 x 1200
3000 Multimedia

MGA Millennium Matrox Graphics 2,4 260 8 1600 x 1200
Matrox Mistique 2 abo 4 1280 x 1024
Imagine 128 Series Number Nine 2 abo 4 1600 x 1200
9FX Motion 331 1 a6o 2 1280 x 1024

[IBuaKicTe poOOTH — BaXKIMBUN IMOKA3HUK Bigeoamantepa. UnM «BUIIE»
BIJICOPEKHUM 32 KOJBOPOBICTIO Ta 3a PO3AUIHHOIO 3/aTHICTIO, TUM OUIBIINK 00’ €M
JaHUX NOTPIOHO NepeaBaTH y BiJeonaM iTh Ta 3UUTYBATH 3 HEl.




Bigeo kaptu crangapty PCI ta AGP 3a6e3neuyroTs HEOOXI1IHY IIBUIKICTh. Y
Cy4acHHX BIJIeO KapTaxX BUKOPHUCTOBYETHCS TpadidHa akcenepaiis — pekuM, Tpu
skoMmy pob6ota LI mig vac moOygoBHM OKpeMHX €JIeMEHTIB 300pakeHHs (JIiHii,
OPSIMOKYTHUKH, TpaQiuHUil Kypcop) IMEpeAaeThcsl CIENialli3oBaHOMY MPOILECOPY
kapTu. OKpIM TaKUX IPUCKOPEHUX» BIJEO KapT, MOMYISAPHUMH € CHeliabHl KapTu
— MPUCKOPIOBAYi, 10 BUKOHYIOTh TUIBKH 110 (DYHKIIIIO 1 IPALIOIOTH CIUIBHO 3 BiJIEO
kaptoro — 3D-akcenepaTopu.

Tabn. 4.3 Crangaptu Ha BieoaganTepu

Posminera | Kumekicte | HeoOxigHa Yacrora Yacrora
Hazpa 3MATHICTh | KOJBOPIB, | €MHICTh | TOPU30HTANb | BEPTHKAIb
cTaHaaprty | rpadiqHoro 110 BiJI€O HOT HOT [Tpumitka
pexumy, B1J100pa nam’ti pPO3rOpTKH, | pPO3rOPTKH,
IMKCENIB JKAKTHCS k[ I'n
CGA 320x200, 2-16 16 Koaiit 15 50 V Hamr yac He
640x200 interlaced | BUKOPHCTOBYIOTHCS
EGA Ho Ho 1613 64-256 15;22 60 VY Ham yac He
640x350 64 Koaiit BUKOPHCTOBYIOTBCS
VGA Jlo o 256 13 | 256 Ko6ait | 31,5 Ta in. 60 Buxoauts i3 B1
640x480 4096 KOPHUCTYBaHHS
SVGA 800x600, Bix 512 31,5 Tain. 70-120 1 Cy4acHuii Bizeo
1024x768, Ho 16,7 Koaiit o (3anmexHO BUILE CTaHgapT
1280x1024 MJIH 8 MOaiiT i | BiJg pexxumy)
1 BUIIIE OinpIe

Aoanmep nopmie (KOHTpOJICp BBEICHHS-BUBEICHHS) — 1€ MPHUCTPIH, IO
0o0CyroBye pi3Hl 30BHIIIHI TPUCTPOI (MPUHTEPH, MAHIMYJISTOPU 1 TaKe IHIIE).
Po3pizHsitoTh mapanenbHi Ta TOCHIIOBHI mopTH. [lapanenbHUil TOPT J03BOJISIE
nepeaBaTH 3a OJIUH TakT 1 OalT, OCKIIBKH JJIs Tepeiadl KOKHOTO 0iTa BiIBOIUTHCS
OJIUH TIPOBIAHUK (KOHTAKT) 1, TAaKMM YHWHOM, YCl CKJAJOBi OailiTa mepeaaroThCs
OJIHOYACHO — TapasenbHo. [locnioBHUN MOPT Ma€ TUIBKU OAHY Mapy MPOBIIHUKIB, 1
ToMy OiTH OmHOTO OaiiTa MPOXOJATh Yepe3 MopT mociigoBHo. [lapanenbHl mopTH
imenytots LPT-1 — LPT-3, a mocmimosui - COM1-COMA4.

Mepesxncni aoanmepu (ninatv) — npusHadeHi s 3’eananus 11K 3 di3uynuMm
KaHaJIOM Tiepeadl JaHuX, HAMPUKIIa, 13 KoakcialbHUM KabeneM. BoHu 311HCHIOIOTH
OpUiioM CUTHaNy 13 KaHana 1 nepegady ioro Ha muHy [IK abo nHaBmaku. IcHyroTh
MepexHi KapTu ang pisHux tumiB cioTiB (ISA, EISA, VESA, PCI). CyuacHi kaptu
OIATPUMYIOTh BUIAKICTE podotu 10 100 MOIT 3a ceKyHIy.

5. Ilpu3HayeHHsl, KOHCTPYKIisE i XapaKTEePUCTUKH
NMEePCOHAJBHUX KOMII’KOTEPIiB: 3ByKOBI KapTH, MOHITOP, KJIaBiaTypa

NMPUCTPOIB

3eykoei kapmu — 11K Mae cranmapTHu KaHan KepyBaHHS 3ByKOM Speaker
(cmikep), po3paxoBaHUil Ha TIAKIIOYEHHS HEBEJIMKOTO AMHAMIKa. 3BYK (popMyeThCs 3
TOHAJIBHOIO CUTHANy BijJ TaiiMepa, poOOTOI SIKOr0 MOXXKHA MPOrpPaMHO KepyBaTH.
Yactoty (TOH) cUTHaJIy MOKHa 3MiHIOBaTU. DAKTUYHO CTAHAAPTU30BAHUM 3aCO00M
IUTst pOoOOTH 3 ay/li0 CUTHAJIOM € CYy4acHHWM 3BYKOBMI ay/aio KaHall, peaji30BaHUil Ha




3ByKOBUX IaTax. OgHUM 13 mepiux Takux NpucTtpoiB Oyna miuata Sound Blaster.
[udporuit ayniokanan 3ade3nedye MOXKIMBICTh MOHO— Ta CTEPEO(POHIYHOTO 3aIucy
Ta BIITBOpPEHHS aynaio (aitniB. 3amuc MpoOBOAUTHCS OUU(PpPYBaHHAM ( aHAIOTO —
U(GPOBUM TEPETBOPEHHSIM ) BHOIPOK MHUTTEBOTO 3HAYEHHS CHUTHAIY 3 4YacCTOTOIO
auckperusamnii 5 — 44,1 xI'u. Po3psnHicTs neperBoproBauiB ckiangae 8,16,32 Gita ta
Oumpmre. SIKiCTh 3BYKy THM BHINA, YMM OUIbIIa 4YacTOTa IHUCKpETH3aIlii Ta
po3psanHicTe. [l mepedadi MOTOKY MJaHMX 1O MIMHI Yy 3BYKOBHUX IUIaTax
BUKOPHUCTOBYIOThCS KaHai DMA 1 Tomy tumu nanumu LI He 3arpyxaeTbes.
Oxpim HUQPPOBOTO ayAio KaHaTy Ha 3BYKOBHUX IJIaTaX TaKOX €:

- Mikimiep, SKuil 3MIIIye Ta PETyJIO€ BXIJHI CUTHAIM BiJl PI3HUX IPHUCTPOIB
(mikpodona, CD- ROM, nudpoBoro ayiokaHana Ta iHIIHX);

- ExBanaiizep, sikuil perystoe TeMOp Ha HU3bKUX Ta BUCOKHX 4acTOTax;

- Cunresarop (MIDI — cunrezatop), axuii 3a0e3neuye iMITallil0 PI3HOMAaHITHUX
MY3UYHUX 1HCTPYMEHTIB (¢ FM-cuHTe3atopu Ta OUIBII SAKICHI 1 BIANOBIIHO OLIBII
nopori xBuinboBl WaveTable — cuntezaTopn);

-MIDIl-opt and  MIOKITIOYEHHS €JIEKTPOMY3MYHHMX 1HCTpyMEHTIB. Yacto
pPO3HIMHE 3’€IHaHHS IbOTO TIOPTY BHUKOHYE (YHKLIIO I1TPOBOrO  MOPTY,
BCTAHOBJIEHOTO Ha IUIaTi, 1 BHKOPUCTOBYETHCS JUIA MIJKIIOYEHHS 1TPOBUX
MaHIMYJATOPIB - TKONCTHUKIB;

- BOynoBanuii miacuiroBad, 10 PO3HIMHOIO 3’€IHAHHS SKOTO MiAKIIOYAOTh
HaBYIIHUKH 200 KOJIOHKH;

- Po3nimH1 3’enHanHs 11 migkarodeHHs Mikpodory, CD-ROM, niHiiHI BXig Ta
BUXI/I.

Monimop - npucTpiid 11l BIIOOpaKeHHsI TEKCTOBOI Ta rpadiuyHoi iHpopmallii.
B TekcTOBOMY peXuMMi MOHITOpP YMOBHO pPO30OMBAETHCS Ha OKpeMl IUISSHKA —
3HaKoMIcCL (HaiyacTime — Ha 25 psaakiB o 80 cuMBOIIB y KokHOMY). Ha kKoxxHOMY
3HaKOMICIll MOke OyTu BigoOpakeHu oauH 13 256 3a3nesneriib BU3HAYCHUX
CUMBOJIIB. 3arajJbHa HOMEHKJIATypa CUMBOJIB HE 0OMEXYEThCS yncioM 256. OgHomy
1 TOMY X KOAY MOXYTbh BIANOBIAATH Pi3HI CUMBOJIM B 3aJI€XKHOCTI BiJ 3alMCaHOI B
naMm’siTh BiJleoaaantepa Tabnuil (JaTHHB, KHPWINIIS, TIceBaorpadika Ta iHIe).

B rpadiunomy pexxuMi eKpaH MOHITOpa - 1€ 10 CyTi pacTp, AKUI CKIATAEThCs
13 To4ok (mikceniB). Po3miibHA 37aTHICTD 3YMOBIIOETHCS PO3MIPOM TOUYKH (3€pHA)
ekpany. PeasbHa pos3mimbHA 3ATHICTH  3aJICKUTh Bl PEXUMY, 3aJaHOTO
BijleokapToro. Po3mip 3epHa cydacHOTO ekpaHy He nepeBuinye 0,28 MM MpU BHIIIN
XapaKTEPUCTHII ICTOTHO 3POCTAE BAPTICTh MPUCTPOTO. SKICTh 300paKEHHS 3aJICKUTD
TaKOX BiJ JiaroHaji ekpaHy. Po3nmoBcromkeHi MOHITOpH 13 aiaroHaumo 14,15 ta 17
movimiB. [ns sikicHoro 300pakeHHsl BucTaudae pexxumy 800x600, 15 groiimis, 0,28
MM. BaX1MBOIO XapaKTEpHCTUKOIO MOHITOPIB € YacTOTa pereHeparlii 300pakeHHs
a00 uJactota KaapoBoi po3ropTku (refresh rate). Uum Buiie 1el MoKa3HHUK, TUM
MeHIIe Oy/ie TOMITHE MEPEXTIHHS 300paxeHHs 1 TUM MeHIIe Oy1yTh BTOMIIIOBATUCS
oui KkopuctyBada. I[liIBUIIIEHHS YacTOTHM pereHepaiii BCTaHOBJIOE JOCTaTHBHO
’KOPCTKI BUMOTH J0 anapaTHOTO MOHITOPY; TaK, y MOHITOpaxX MOMEPEaHIX MOKOJIHb
Ui PEKMMIB 3 MaKCHMAaJbHOI PpO3PI3HSIBHOIO 3/aTHICTIO 3aCTOCOBYBANACh
po3ropTka uepe3 psAok (interlace), gk y 3BHYAMHHX TeNEBI30piB, TakK, IO
300pakeHHsI Ha eKpaHi (GopMyBajocs 3a ABa MPOXOAU MPOMEHS: 3a MEPIIN MPOXiJ



BIH yTBOPIOBAB MapHI PSKH, 3a JApyruil — HemapHi. [lpu mpomy mijcuiIroBanocs
MEPEXTIHHS 300pa)KE€HHA, a SKICTb Horo Oyna HEJAOCTaTHbOK. ToMy cydacHUU
MOHITOp, SIKUH MPAIIOe Y PEKUMI BUCOKOI PO3PI3HSIBHOI 3/IaTHOCTI, TOBUHEH TAKOXK
MPAIIOBATH Y PEKUMI IporpecuBHOI po3roptku (non - interlaced; NI). Kpamri momeni
MOHITOPIB 3a0€3MeuyI0Th YacToTy perenepariii 10 200 I'm.

Maca Ta reomMeTpuuyHHI 00’€M PIAKOKPUCTATIUHUX MOHITOPIB Ha MOPSAOK
MEHIIa, BXXUBAIOTh HA JIBA TIOPSIKA MEHIIIE €HEepTii, ajie BOHU NMPHUOJIU3HO B 5 pa3iB
JOPOKYi, OCKIJIBKU 3aCTOCOBYIOTHCSI B OCHOBHOMY, Y IEPEHOCHUX KOMIT IOTEpax.

B ocTanHix MoJensIX MOHITOPIB nepeadaueHo upPOBY HACTPOUKY 3 IMaM’ ATTIO
st 10-20 BimeopexuMiB. Lle HEOOX1HO 111 pOOOTH Yy Pi3HUX TpadiyHUX peKUMAX,
SIK MPaBUIIO, 3 PO3pi3HUIbHOIO 3AaTHICTIO 800x600 mikcesniB Ta O1IbIIEe, OCKUIBKU Y
IPOTUBHOMY pa3l KOpPUCTyBad IMPU 3MiHI PEKUMY MOBHUHEH Ou OyB MOCTIMHO
PEryJIIoBaTH Fr€OMETPUYHI XapaKTEPUCTUKU 300pa’KEHHS.

Knagiamypa — ue mnpuctpiid, npu3HAYCHHN JUIsI BBEACHHS Y KOMII IOTEP
iHdopmari Ta komann kepyBanHsA. Knasiarypa cywacHux I[IK, sk mpaBuio, - 1e
CaMOCTIHUN KOHCTPYKTUBHMI Osok. Y mepeHocHux I[IK knaBiatypa BXomuTh y
ckian kopmycy. Kmasiarypa mae 101-104 knaBimi, po3TaiioBaHi 3a CTaHIApTOM
QWERTY (y BepxHbOMY JIIBOMY KYTI KJIaBlaTypu 3Haxo aTbes kiasimi Q, W, E, R,
T,Y).

VY CI0 CYyKyIHICTb KJIaBilll KJIaBlaTypu pO30UTO Ha JAEKIIbKa FPYIL:

- CuMBOJIBHI (ay1paBiTHO — HU(DPOBI);

- Hudposi;

- dyHKITIOHATIBHI,

- KepyBaHnHs kypcopom;

- CriemiaipHi.

OcHOBHE MPU3HAYECHHSI CHMBOJILHUX KIIABIII — BBEJACHHS TEKCTY (JiTep, nudp,
CreIiaJbHUX CUMBOIIB). ['pymna mudpoBUX KIaBill Npu3HaYeHAa JJI BBEJCHHS YUCEN.
[Tpu3HaueHHs GyHKIIIOHATBHUX KJIABIII — MOgaBaTH KoMaHau. [Ipr3HaueHHS KOMaH]T
B TIOBHIM MIpl 3YMOBIIOETHCS AKTUBHOIO B JIaHMM MOMEHT Tmporpamor (12
¢ynkuionanbHux kiasim). Hanpukman, F1 - gomomora mpu poOOTI KOHKPETHOI
MIPOTPaMH.

Knagimn kepyBaHHS KypCOpPOM JarOTh KOMaHAM Ha WOTO TIEPECYBaHHS II0
€KpaHy BITHOCHO TOTOYHOTO 300pakeHHsA. KOHKpeTHEe 3HaueHHS KOMaHI MOXe
3aJIe’KaTu BIJ IPOTPAMH.

Kuagimni 31 cTpuikamMu Tpu3HaA4eH1 JJis KepyBaHHsS Kypcopom <Page Up> Ta
<Page Down> nassi mpokpy4yBaHHSI TEKCTY Ha CTOPIHKY Bropy abo BHH3, <Home>
BCTAHOBJIIOE KypcOp Ha MoYaTokK psinka, <End> - Ha KiHelb.

CremiasibHi ~ KJIaBIII: JJi8  BBEIEHHS JITEP Y BEPXHBOMY pETicTpi
BUKOPHUCTOBYETHCS KJIaBiIa <Caps Lock>, <Enter> - mis BBeaeHHS KOMaHOU y
KoMIr'totep abo mepexig Ha HoBui psjmok. Kmamimi <Ctrl>, <Alt> Tta <Shift>
BUKOPUCTOBYIOTh Pa30M 3 IHIMMMHU KJIaBIlIaMU. 3HAYEHHS KOMOIHAIINA ITMX KJIaBiIl
3aJIeXKUTh BiJl KOHKpeTHOT nporpamu. Hanpukian, Ctrl+C — komitoe BITOKpeMIICHHIMA
¢parment Tekcty y 6ydep oominy; Ctrl+Shift - sminroe moBy (asndasiT) BBeIeHHS
indopMmarii i Take iHme. <Print Screen> - no3Bossie ApyKyBaTH 3MICT €KpaHy Ha
npuHTepi abo ckomiroBath y Oydep oOMiHy, <Pause> - mpu3ynuHsi€e BUKOHAHHS



nporpamu; <ESC> Hamae moxiuBicTh Biaminutu faito; <Del> ta <Back Space>
HAJAl0Th MOXJIMBICTH CTHpPaTH BBEJEHHI CHUMBOJIM; <Insert> mnotpiOHa s
NepeMUKaHHS PEeKUMIB BCTaBKH 1 3aMiHU T11]] Yac BBEJICHHS TEKCTY.

6. IIpu3HayeHHs,, KOHCTPYKIisi i XapaKTepUCTHKH NPHCTPOIB
NEePCOHAILHUX  KOMII'IOTEPiB: TNPUHTEP, MOJAeMH, CKaHepPH, IxKepeJa
0e3mepediiiHOrO KUBJICHHS

Ilpunmep — ue npucTpiii, NpU3HAYCHUN IS BHUBEJIEHHS Ha mamip (TBEpAl
HOCI1) pe3yibTaTiB pOOOTH IPOrpaMHu.

Icnye BenmMka KUIBKICTH  PI3BHOMAHITHUX  MOJIeNIed  IPUHTEPIB,  SKi
BIJIPI3HSIIOTHCA MPUHIIMIIAMH [Ti1, 1HTep(deicoM, TPOTYKTUBHICTIO, (PYHKI[IOHAIbHUMHU
MO>KJIMBOCTSIMH.

3a criocoboM (popMyBaHHS 300paKeHHS IPUHTEPH TOAUIAIOTHCS HA KOHHLYPHI
(ynapHsi) Ta pacmpoeéi.

VY KOHTYpHHX MpPHUHTEpAaX 300pPaKEHHS CHMBOJIy Ma€ BUTIISL Oe3nepepBHOT
JiHli Ta QOopMyeThCs yaapoMm Mo mamepy (depe3 ¢apOyBajabHy CTpIUKy) AeTami 3
penbepoM BIATOBIAHOL (POopMU (MPUHLIMI JPYKYIOUOi MAIIUHKH).

VY pacmposux npuHTepax 300pakeHHS CKIaAgaeThes 3 6e3miui apiouux (0,01 —
0,3 MM) TOYOK. 3a MPUHIMIIOM HaHECEHHs (apOyIOUMX TOYOK PacTpOBI MPUHTEPH
MOXHa TOJAUINTH Ha MampuyHi, cmpymuHHi Ta Jazepui. Mampuyni TpUHTEPU
3aCTOCOBYIOTHCS Yy JAHHUH 4Yac AyXe Mano. Y CMmpyMuHHUX TPUHTEPIB 300paKeHHS
bopMy€eThCS MIKPOKPAIUIIMU CIICIIAIbHOTO YOPHUJIA, IO BHKHUJIAIOTHCS Ha TaImip
yepe3 MmiHlaTiopHi coruta. llIBuakicts apyky Bix 10 1o 60 ¢ Ha CTOPIHKY.

Jlazepni TipuHTEpU 3a0€3MEUyIOTh BHCOKY, OJU3bKY O JIpYKapChKOIO
croco0y, sIKICTh IPYKY. B 1HX npuHTEepax BUKOPUCTOBYETHCSA MPUHIIUI Kceporpadii:
300pakeHHsT (OPMYETHCS Ha CHemiaibHOMY OapabaHi y BHIJISAI CYKYIMHOCTI
SJIEKTPUYHUX 3apsIiB; 10 3apsKEHUX TOYOK MOBEPXHI OapabaHy MPHIIUIIAE TOHKO
TUCTIEpCIMHUN OapBHUK, BHACIIJIOK YOTro 300pa)KEHHS CTa€ BHAWUMHUM; TMOTIM
300paK€HHsI BIATUCHEHHSIM MEPEHOCUTHCS HA Tamip 1 3aKpIIUIIOETHCS HA HBOMY
CWJIbHUM, aje KOPOTKOYACHUM MpOrpiBaHHAM. BiAMIHHICTE BiJ 3BUYANHOIO
KCEepOKOITIIOBAIBHOTO ~ amapaTy TMoJjsrae B TOMY, IO EJIEKTPUYHUN penbed
Ipykyrodoro Oapabany QopMyeTbcs 3a JONMOMOIOK Jiazepa, MPOMiHb SIKOTO
mMozenoeTbes 3a komanaoro 1K, [IBuakicTs npyKy J1azepHUX NpUHTEPIB Big S 10 15
C Ha CTOPIHKY NpH BHUBEJICHHI TEKCTiB. Ha BHBEICHHS CTOPIHOK 3 BEJIMKUMHU
MaJTFOHKaMH TTOTP1OHO JIeKiIbKa XBHIIHH.

Mooem - nie ipuctpiii 11 3’ exranss 11K 3 renedonnoro miniero. [MK Bupo6isie
JTUCKPETHI eJIeKTpUYHI curHaimu (mociigoBHicTh 0 Ta 1), a mo TenedOHHUX JiHISAX
iH(hopMaIlis mepesacTbcsi B aHAIOTOBIM (Gopmi (TOOTO y BUIJISAI CUTHAITY, SKUMA
3MIHIOETBCS Oe3nepepBHO). MojeMru BUKOHYIOTH ITU(GPO — aHAIOTOBE 1 OOEpHEHE
nepeTBopeHHs. [lpu mepemawi jJaHUX MOAEMH HAKJIANalOTh HU(POBI CUTHAIN
KOMIT F0Tepa Ha Oe3nepepBHY HOCIHHY 4acTOTy TeleoHHOI JiHi1 (MOIYIIOITh i), a
pH iX NpUMaHHI JEMOAYJIOIOTH 1H(GOPMAIlIO 1 mepenaroTs ii y uudpoBiid Gopmi B
KOMIIT IOTEP.



Mopaemu niepenaroth iHpopmarriro 31 mBuakicTio 300 — 56000 61T 3a cekyHy,
a TI0 OPEHI0BaHMX (BUJIUICHUX ) KaHaJaX IS IIBUJIKICTh MOYKE OyTH O1JIbIII BUCOKOIO.

Ckanep — 1ue npuctpiil, skuii gae 3mory BBoautu y I[IK yopho-6ine abo
KOJbOPOBE TMIBTOHOBE 300pa)KC€HHs, MPOYUTYBaTH TpadidyHy Ta TEKCTOBY
1HpOpMaIliio.

Icaye Oarato mojmeneit CkaHepiB, SKi BIAPIZHSAIOTHCS METOJOM OINTHYHOTO
«TPOMAIlyBaHH» 300paKeHHS, TOIYCTUMUM PO3MIPOM OpHUTIHAIY, SIKICTIO ONTUYHOT
cucTeMH. 3a crmocoOOM oOprasizaiii HepeMilIeHHS 3YUTYIOUOro BY3Jia BiJIHOCHO
OpUTiHAy CKaHEepPH MOJUIAIOTHCS Ha MJIAHIIETHI, OapabaHH1 Ta py4Hi.

B miaHmeTHuX ckaHepax OpHUTiHAJ YKJIaJaroTh Ha CKIIO, MiJ SIKUM PyXa€TbCs
ONITUKO-EJIEKTPOHHUM 3YUTYBaJbLHUM MPUCTPIM.

Y 0OapabaHHUX CKaHepax OpWriHAI uYepe3 BXIJHY UIIJIMHY BTATYETHCS
0apabaHOM y TPAaHCHOPTHUHN TPAKT 1 MPOITYCKAETHCS MOB3 HEPYXOMUMN 3UUTYBAIbHUN
npuctpiii. bapabanHuii ckaHep HE J03BOJII€E CKAHYBATH KHW)XKH, NEperuieTeH1
OporrypH.

Pyunuii ckaHep HEOOXiJIHO IUIABHO TNEPEMIIIyBaTH BpPYYHY IO TMOBEpPXHI
OpUTiHAaTYy.

Ckanep, sK 1 (POTOKOIIIOBAJbHUN MPUCTPIil, OCBITIIOE OpHUriHAN, a MHOro
CBITJIOUYTJIMBUI JATYMK 13 MEBHOI0 YAaCTOTOK) BUMIPIOE IHTEHCHBHICTH BIJOMTOIO
OpUTIHAJIOM CBITJA. Y MPOLECI CKaHyBaHHSA NPUCTPIA MEPETBOPIOE 1HTEHCUBHICTH
CBITJIa HA JBIKOBUI KO, SIKUM MEpeaeThbcs y MaM’ sITh KOMIT IoTepa. SIKIo ckaHep
MIpU KOKHIM BUOIpLI perictpye oauH OIT 1HpOpMallii, TO BiH po3pi3Hsie a00 YOPHHIA,
a0o0 Oiymii koumip. B 3aeXHOCTI BiJ KIJTBKOCTI O1TiB, IO BIJMOBIIAIOTh OAHINA BHOIII],
CKaHEep MO’KE PO3PI3HATH OUIbIy a00 MEHIY KUIBKICTh BIATIHKIB BiJ] YOPHOTO 0
6inoro. Hampukiaza, BocbMu OITOBI CKaHEpH 3a0€3MeUyoTh pericTpailiro 256 piBHIB
ciporo.

KonTpoJsbHi 3antuTaHHA

1. Sky xknacudikaniro EOM MokHa gaT 32 MacorabapuTHUMHU JaHUMU?
2. Slka knacuoikaist mepconansaux EOM icHye B Hamn gac?
3. Slke mpu3HauyeHHs MOOYTOBUX, OQICHUX Ta MPOdeCcIitHUX MepCOHATBHUX
KOMIT FOTEPiB?
4. JHaiite o3HaueHHs ctpykrypu [1K.
[TpuszHayeHHs Mikpompolecopa.
Sxi oriyHi OJIOKU BXOISITH B MIKPOTIpOIiecop?
[Ipu3HaueHHs MIKPOIIPOIIECOPHOT ITam’STi.
Sxy xnacudikarito EOM MoxHa gatu 3a MacorabapuTHUMH JTAaHUMA?
Ska knacudikarnis nepcoHanbarnx EOM icHye B Hamr 9ac?
10 Sxe mpusHadeHHs MOOYTOBHMX, O(ICHMX Ta MPOodeciiHuX MEepPCOHATBHUX
KOMII FOTepiB?
11. Jlaitite o3nauenns ctpykrypu I1K.
12. ITpu3HadeHHsT MIKpOIIpoIecopa.
13. SIx1 noriuHi OJIOKU BXOJATHh B MIKPOIIPOIecop?
14. TTpuszHavueHHST MIKPOIPOLIECOPHOT TTaM’SITi.
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15. IlpusHadeHHs TeHEepaTOpa TAKTOBUX IMITYJILCIB.

16. SIxe mpu3HaUYeHHS CUCTEMHOI MMHU? SKi HanmpsMKHU Tiepenaadi iHGopmarii
BOHa 3a0e3neuye?

17. Ilpusnauenns 11311 ra O3I1.

18. SIxi TpuCTpOi TPEACTaBISIOTH 30BHIMIHIO mHaM’sTh? [Ipu3sHadeHHS
30BHINIHBOT ITaM ATi.

19. Maiite knacugikaliiro 30BHIIIHIX TPUCTPOIB MO X MPU3HAUEHHIO.

20. 30BHiIIHi 3amamM’ATOBYIOYI PUCTPOT. IX Ipu3HAUEHHS.

21. Jliamorosi 3acobu KOpUCTyBaya.

22. llpuctpoi BBeaenHs iHpopmartii. [IpuHnmmnm ix mii.

23. Ipuctpoi BuBeieHHs iHpopMartii. [X mpu3HayeHHs.

24. TIpucTpoi 3B’ 43Ky Ta TeleKoMyHiKkalii. [X npu3HaueHHs.

25. 3acobu MyJIbTUMEIA. X TIpu3HaYeHHs. ki NpUCTPOT HaleKaTh 10 3ac00iB
MyJIbTUME/TIA.

26. [Ipu3HaueHHss JOJATKOBUX CXeM. SIKke MpU3HAYCHHS MaTEeMaTUYHOTO
CHIBIIPOLIECOpPa, KOHTpoJepa MpsSMOro JOCTyIy JO Tam’sTi, CIIBIpoLEecopa
BBEJICHHS-BUBEJICHHS, KOHTPOJepa epepruBaHb?

27. SIxi ocHoBHi By3mu 1K 3HaxoasTecs B cuctemHomy Omori? SIki popmatu
CUCTEMHOTO 0JIOKa BU 3HA€ETE?

28. Ilpu3HaueHHs OJIOKY KUBJICHHS.

29. Slki KOMIOHEHTH KOMII'IOTEPHOI CHCTEMH 3HAXOASIThCS HA CHUCTEMHIN
miaTi?

30. OnuuIiTh MIKpOMPOIIECOP 3 TOUYKHU 30py KOHCTPYKTUBHOTO BUKOHAHHS. SIKi
TEXHIYHI JIaHI XapaKTEePU3YIOTh MIKPOIIpoIiecop?

31. JlaiiTe XapakTepuCTUKY TaKUM OCHOBHUM IapaMeTpam MIKpoIpolecopa sk
HaO1p KOMaHJI, PO3PSIHICTh, TAKTOBA YACTOTA.

32. JlaiiTe XapaKTepUCTHUKY MIKpOCXeMaM CTaTUYHOI Ta TMHAMIYHOI IaM’SITi.

33. Sxuit mpuHIMI poOOTH BUKOPUCTOBYEThCS B mam’ sl Tumy EDO?

34. ITpu3HaueHHsT CUCTEMHOT IIIMHH.

35. SIke mpu3HayeHHS MMHA cTaHaapTy [SA?

36. Ske mpuznauenns mmHH AGP?

37. Slxe mpu3HaYEHHS TUIAT PO3IIUPEHHS?

38. JlaiiTe MOHATTA HaKOMMUYyBaya sIK CYKyITHOCT1 HOCIS Ta IPUBOJY.

39. SxuMm yrHOM 30epiraeThbes iHdOpMaIlis Ha JUCKOBUX HOCIAX?

40. Konctpyxkitiss HXXM/] Ta #1oro €MHICTb.

41. SIxi XxapaKTepUCTUKH BILIMBAIOTh Ha mBUAKOAII0 HXXM/[?

42. Naiite xapakrepuctuky HI'M/JI.

43. HakonnuyBaui CD-ROM.

44. OcobmuBocti HakonnuyBaudiB CD-R ta CD-RW.

45. HakonmuyBaui DVD.

46. [IpuzHaueHHS KOHTPOJIEPIB TUCKIB.

47. Ilpu3HaueHHs ajanTepis.

48. TlpusHaueHHst BijeoaaanTepa. JlaliTe TOHATTS PO3AUIBHOI 34aTHOCTI
BiJIeoaanTepa.



49.3 gKOI METOK BHKOPHUCTOBYETHCA PEXUM TrpadiuHoi akceneparii B
BiJlcoKapTax?

50. SIka pi3HUL MK TOCIIIOBHUMH Ta MapajeIbHUMU IMOPTaMU BBEJECHHS Ta
BUBEJICHHS 1H(popMaIlii?

51. Ilpu3HaueHHs MEPEKHUX aJanTepiB.

52. SIki mepeTBOpeHHS NPOBOAATH 3 ayAloiHoOpMalliero mpu ii 3amuci Ta
3YUTYBaHHI 3 HOC1iB?

53. SIki npuCTpoi 3HAXOAATHCS HA aynioKapTax ?

54. Slke mpu3HaYeHHS MIKILIepa Ta eKBayiaizepa?

55. SIke mpu3HaueHHs cUHTE3aTopa’?

56. SIxe mpu3HaueHHs MOHITOpa?

57. SIxi 0cOGMMBOCTI PO3MITKH €KpaHa MOHITOPa B TEKCTOBOMY PEKUMi?

58. SIki 0cO0AMBOCTI PO3MITKH €KpaHa MOHITOpa B TpadiuHOMY pesKruMi?

59. JlaiiTe MOHATTS ~4acTOTa KaIpOBOi pO3TOPTKH ~~ MOHITOpA.

60. Sxe npu3HayeHHs KiaBiaTypu?

61. Ha sixi rpynu po30MTO ycC1 KJIaBiii KJaBiaTypu?

62. Slke mpu3HaueHHA (QYHKIIOHAIBHUX KJIaBiII?

63. SIke mpu3HAYCHHS KJIaBill KEPyBaHHSI Kypcopom?

64. SIxke nmpu3HAYCHHS CTCIiaTbHUX KJIaBimI?

65. SIke mpu3HaYeHHS IpUHTEpa?

66. Slkum ymHOM (GOpMyeThCS 300paKeHHS Ha €KpaHi MiJ 4ac JpyKy Ha
CTPYMUHHOMY MpPHUHTEP1?

67. Slxkum umHOM (OpMy€eThCsl 300pa)keHHsST Ha €KpaHl MiJ Yac JpyKy Ha
Ja3epHOMY MPUHTEP1?

68. Sxe mpu3zHaYeHHS MOJIEMIB?

69. SIxi OCHOBHI MPUHIIUITA POOOTH MOJIEMIB?

70. SIxe mpu3HaYeHHS CKaHEPiB?

71. SIxi OCHOBHI TPHUHIUMIK POOOTH IUIAHIIIETHUX CKAaHEpIB Ta OapabaHHUX
CKaHepiB?



