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Hauanbuuii mociOHUK 3 AUCHUILTIHA «OCHOBU 1H(OPMAIITHUX TEXHOJOT1H Ta
nporpaMmyBaHHs» [lepkaBHOro yHiBepcuTeTy «OnechKa MoITEXHIKa» 32 OCBITHBOIO
nporpamoro 144- Ternmoenepreruka. Ykinanaui: ['ydap JI.b., non. JIyxanceka I'.B. -
Opeca , IYOII, 2022. — ¢.278.

Peuenszent: I'.A.banacausiu, 1.1.H., npodecop, pekomeHa0BaHO Butsarom 3
nporokony NelO Big 22.03.22p. 3acigaHHs KaQeapu TEMIOBUX €IEKTPUUHUX
CTaHIIIi Ta eHepro30epiratounX TEXHOJIOT1H, SK HaBYAIbHUN MOCIOHUK IS
3100yBaviB BUINMX HABUAJIbHUX 3aKJIa1B, sIKI HABYAIOTHCS 32 OCBITHBO-
npodeciitHoro nporpaMmoro 6akanaspa i3 creniaabHocTi 144- «TennoenepreTuka.

HaBuanbHuii MOCIOHUK MICTUTh TEOPETUYHI Ta MPAKTUYHI ACTIEKTH IS
omaHyBaHHA AuciuIUiiH  «OcHOBM  iHGOpPMALIMHUX  TEXHOJOTiM  Ta
nporpaMmyBanHs». Ha mnpuknani cepenosuiia po3pooku Microsoft QBasic
NpelCTaBleHl MPUHOMH BI3yalbHOTO CTBOPEHHS MPOTPAMHUX MPOAYKTIB,
po3rIsiHYTI 0a30BI alrOpuTMU Ta CTpykTypu pAanHux. OcoOnauBa yBara
OpUiiJieHa aJIropuTMaM, [0 BHUKOPUCTOBYIOTBCA Y MaTEMaTUYHOMY
MOJICJIFOBaHHI — COPTYBaHHS, IOIIYKy, OOpPOOKM JIMHAMIYHUX CTPYKTYp
TaHUX.

[TociOHMK  mpu3HaUYeHW g 3700yBadiB, IO HABYAKOTHCS 32

cremianpHicTiIO 144 - «TeruoeHepreTnka»  Ta BHBYAIOTH CYy4acHi

iHbOpMAaIIiitHI TEXHOIOTI].



INEPEIMOBA

HapuanbHuil MOCIOHUK MPU3HAYEHUW JUIsI BUBYEHHS AUCIUILIIIHU
«OcHOBH 1H(pOpMAIITHUX TEXHOJOTIH Ta NpPOrpaMyBaHHS», sKa €
OCHOBHOIO JJIs1 (HOPMYBaHHS MPAKTUUHUX 3HAHb 1 HABUYOK 37100yBaviB 31
cnemianbHoCTi 144-«Temmoenepretuka ». JlaHWH Kypc CIUpPAETHCS HA
OTpUMaHI TEOPETHYH1 3HaHHA 3700yBayaMu 3 AUCHUIUTIHM  «OCHOBH
iHGOpMAaIIITHUX TEXHOJOT1 Ta MporpaMmyBaHHS» 1 MPU3HAUYECHUU MJIS
dbopmyBanHs y 3700yBadiB 0akajgaBpy CHEIIaIbHOCTI 144 -
«TemnoeHepreTnka»  HAYKOBO  OOIPYHTOBAHOrO  MIAXOAy  JI0O
aNropuTMizanii MaTeMaTHYHHMX 3aJad Ta PO3pOOKH MPOrpPaMHHX
NPOJYKTIB 3 BAKOPUCTAHHIM Cy4aCHUX TEXHOJIOTIH.

Kono mnuranb, mo po3risgaloThesi B HAaBYAIHHOMY MOCIOHHKY,
BKJIIOUa€ B ce0e OCHOBHI TeMHU, SIKi MOJSATAIOTh B PO3KPUTTI MOHATH PO
OpraHizamilo 1 NPUHOUNN (PYHKIIOHYBAaHHS KOMII IOTEPHUX CHCTEM,
QITOPUTMIYHI MOBHU Ta CHUCTEMH IIPOTrpaMyBaHHS, OCHOBHI IPUHIIMITN
PO3pOOKH alNTOpUTMIB 1 Mporpam, TEXHOJIOTIi CTBOPEHHS IPOTrpaMHHX
IPOJIYKTIB 3 BUKOPUCTAHHSM CIIEIialli30BAaHUX CEPEIOBUII Bi3yaJIbHOTO
NporpaMyBaHHA. Y  HaBYAJIBHOMY TMOCIOHHUKY PpO3IJISTHYTO MOBY
nporpamyBanHs QBasiC, HaBemeHO TmpHKIaAM peanmizailii 0a30BUX
QITOPUTMIB 1 CTPYKTYp JaHUX. BuaiieHe KOJIO TUTaHb BHU3HAYAE
CTPYKTYpY MOCIOHUKA, KM CKIIATAa€ThCS 3 BOCBMH PO3JILTIB.

Y nepmomMy po3aiji po3risaarThCsa 0COOTUBOCTI TOOYIOBH i
byHKITIOHYBaHHS CydyaCHUX  KOMIT'IOTEPHHX CHCTEM, SIKi
BH3HAYAIOTh OCHOBHI amapaTHi 1 MporpaMHi KOMIIOHEHTH, a TaKOX
HaBeJIEH1 OCOOJIMBOCTI OMEpaIlifHUX CUCTEM CyYaCHUX TIEPCOHATLHU
KOMII IOTEPIB.

Apyruii  po3ain  MICTUTH  BIAOMOCTI  TPO  PO3POOKY

KOpHUCTYBallbKOro iHTepdeicy. Po3risiHyTo mepeBaru 1 HEONIKH YCiX



TUIIB KOPUCTYBAUBKUX IHTEPPEHNCIB, IX OCHOBHI €JIEMEHTH.

Tperiii po3aisi npUcBIYEHUI aITOPUTMIYHUM MOBaM Ta CUCTEMaM
nporpamyBaHHs. PO3IISIHYTO crmocoOu mepekiaay mporpam 3 MOBHU
IporpaMyBaHHs Ha MOBY MIiKpOIIPOLIECOPY, 3aCO0M CTBOPEHHSI MPOTPAM,
PO3MJISTHYTO  OCOOJMBOCTI BUKOPUCTAHHS IHTETPOBAHUX CEPEIOBHIIL
pPO3pOOKK MPOrpaMHUX 3ac001B, CEPEJOBUIN OUCTPOrO MPOEKTYBAHHS,
Ha/IaHO BiZIOMOCTI PO OCHOBHI CHCTEMHU IPOTPaMyBaHHSIPO3TIATAIOTHCS
etanu pimeHHs 3aga4 Ha EOM, ¢opmu 3anucy anroputMis, MoBa 010K-
CXEM Ta O0COOJIMBOCTI CTPYKTYPHOIO MIAXOY A0 PO3POOKU Mporpam.

YerBepTHii PpoO3aia TNPUCBIYCHUN BUBYEHHIO apUPMETUUYHUX
OCHOBaM KOMITIOTEPAMBIIACTHBOCTEM aJrOPUTMIB, CHCTEMAaM YHCIIEHHS
BUKOPHUCTOBYIOTH (haxiBIli CIIUIKYBaHHS 3 KOMIT'FOTEPOM.

II'aTuii po3ain mpHCBSIYEHUN OCHOBHUM MPHHIIMIIAM PO3POOKH
QITOPUTMIB TPOTpaM, €TanaMm pilmieHHs 3aBaaHHb Ha EOM, BubGipy
METOJly PpIlIEHHS, PO3POOKH aJIrOpUTMY, CKIAJaHHS MporpamMu Ta ii
HaJIaro/KeHHA., BABUCHHIO BIACTHUBOCTSM aJITOPUTMIB Ta 11 pIHOBUIAM.

IMocTuii po3ail  NPUCBAYECHUN BHUBUECHHIO MPOTrpaMyBaHHIO
moBoro QBasic , 3amyck mnporpamu, TOJIOBHOTO MEHIO, (opMasibH1
BiZOMOCTI, ajdasity Ta iHpopMarliii y moBu QBasic.

Y cboMoOMy poO3diJi HaBeJEeHO OCHOBHI KOMaHAHM IIporpami
QBasic Ta mpaBwiIa HaiMEHYBAaHHS,ONEPATOPU. SIKI BUKOPUCTOBYIOTCS Y
nporpami QBasic Ta mpuHIHI X pOOOTH.

BocbMmuii po3aisi nmpucBsueHuii  rpadiuHidi 0OpoOKH TaHUX Yy
mporpami  QBasic 3a momomororw omepatopiB, BUBEIEHHS TEKCTY Y
rpadiuHOMY pekuMi, 30epexenHs rpadiunoi iHdopmariii Ta BUBOJ ii Ha
€KpaH 3a JOTIOMOT0I0 rpadiYHUX ONEePaTopiB.

e ATHi PO3ALT IPUCBAYCHUI BUBUYEHHIO OINEpaIiitHOT CUCTEMHU
Windows.

JecsaTuii po3aiyl NpuUCBIYEHUN OCBOEHHIO JIEKI[IHHOTO MaTtepiany

Ta TMPOBEACHHIO 3700yBauamMu OakajnaBpy MpakTHYHUX poOOIT 3



aucuIuiia «OCHOBH 1HPOPMALIMHUX TEXHOJIOTH 1 IPOrpaMyBaHH» 3a

OCBITHBOIO IIporpamoro 144-TemnoeHepreTuxa.
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Po3ain |
OPTAHIBALIIA ®YHKIIIOBAHHA
KOMII'IOTEPHUX CUCTEM

1.

Komnonentn xomn'ioTepHoi cucrema

KOMH'IOTepHa CUCTEMA CKIIAJA€THCA 3 HACTYITHHUX KOMIIOHEHTIB:

Amnaparypa (hardware) komn'rorepa, OCHOBHI YaCTHHU SKOT —
nenTpaabHuii npouecop (Central Processor Unit - CPU), o
BUKOHYE KOMaHAu (IHCTPYKILii) KoMI'toTepa; mam'aATh (memory),
o 30epiraroTh AaH1 i IporpaMu, i NPUCTPOI BBeIeHHSI- BUBEI€HHSI,
a0o 3oBHilIHI mpucTpoi (input-output devices, 1/0 devices), o
3a0e31euyIoTh BBEICHHS iH(popMalrii B KOMIT'IOTEp 1 BUBEICHHS
pe3yabTaTiB poOOTH TIporpaM y ¢hopmi, sika CIPURMAEThCS
KOPHUCTYBauyeM-TI0IMHOI0 a00 1HIITMMU MPOTpaMaMHu.

Onepauiitna cucrema (operating system) — cUCTEMHE IPOrpPaMHE
3a0e3MnedeHHs, 10 YIPaBIsie BAKOPUCTAHHSIM anapaTypu KOMIT'toTepa
PI3HUMH TPOTPaMaMU W KOPUCTyBaYaMH.

IIpukiaangHe nmporpamue 3a6e3neueHHs (applications software) —
pOorpaMH, MPU3HAYEHI /TSl PIICHHS PI3HUX KJIaciB 3aBAaHb. Jlo HUX
BiTHOCSITHCSI, 30KpEMa, KOMIUIATOPH, 110 3a0€3MEeUyIOTh TPAHCIISIIIIO
mporpam 3 MOB IIporpamMyBaHHsl, Hanpukiaaa, C++, y MalllMHHUN KO
(koMaH/M); cucTeMu ynpasiainasa 6azamu ganux (CYB/);
rpadivni 0i0JioTexH, irpoBi nporpamu, ogicHi mporpamm.

[Ipukiianne nporpamue 3a0€3MeUEHHs] yTBOPIOE HACTYIHUM, OLIbII

13



BUCOKHUU PIBEHb, Y MOPIBHAHHI 3 ONEPALIMHOI0 CUCTEMOIO, 1 JO3BOJISIE
BUPIIIYBATH Ha KOMI'IOTEP1 pi3HI IPUKIAJAHI i MOBCAKACHHI
3aB/IAHHS.

4. KopucryBaui (USers) — o i 1HII KOMIT'IOTEPH.

5. KopucryBau pakTHYHO CTa€4aCTUHOKO OOYHCITIOBAIBHOT CUCTEMU B
poLEeci CBOET pOOOTH HA KOMIT'IOTEP1, TOMY 1110 TOBUHEH
HiAKOPSITUCS TIEBHUM CTPOTUM IpaBUiiaM, MOPYIIEHHS SKUX MPUBEJIE
710 TIOMUJIOK 200 HEMOXKIJIMBOCTI BUKOPUCTAHHS KOMIT'TOTEPA, 1
BUKOHYBATH BEITUKHI 0OCST TUIIOBUX PYTUHHHX 1M — Mailke K cam
komm'torep. Oana 3 BaxuBuX QyHkuiit OC came i mossArae B Tomy,
1100 M030aBUTH KOPUCTYyBaya Bij OUTBIIOT YACTUHU TAKOi PyTHHHOL
poboTH (HAmpUKIIaJ, PE3ePBHOTO KOMIIOBaHHS (haiIIiB) 1 TIO3BOJIUTH
oMy 30cepeauTucs Ha poOOTi TBOPUiM. [HIIT KOMIT'IOTEpU B MEpexKi
TaK0X MOXYTh BiIlirpaBaTh pojib KOPUCTYBadiB (KJIi€HTIB) CTOCOBHO
KOMI'TOTepa, SIKUI BUCTYIIA€ B POl cepBepa, 110, HAIPUKIIA],
BUKOPUCTOBYEThCS TSl 30epiranHs (aitiniB a00 BUKOHAHHS BEJTUKUX

IpOrpam.

@yHKIiOHYBAaHHA KOMII'IOTEPHOI CHCTEMH

KopuctyBauam koMmm'roTepa JOCTYMHI CHCTEMHI W TPHUKIAAHI
nporpamMu (HampUKJIaa, KOMITUIATOPH, TEKCTOBI pPENaKTOPH, CHUCTEMHU
KepyBaHHs 0a3zamu gaHuXx). [li mporpaMu B3a€MOMIIOTH 13 OIEpaIiiHOIO

CHCTEMOIO, 1110, Y CBOIO Yepry, YIIPABIIIE POOOTOI0 KOMITIOTEpPA.

Knacudikanis komn'iorepanx cucrem.

OC — Bia cynepkoMn'ioTepiB 10 MOOJIBHUX IPUCTPOIB, - i MiICYyMy€eMO
BuMoru 10 OC 1191 nUX KJIacCiB KOMII'I0TEPIB.

Cynepkomn'orepu (super-computers) — MOTYXH1
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0araTomnponecopHi KOMI'IOTEpH, HAWUOLIBII CydacHl, SIKI MaroTh
NpOAYKTUBHICTE a0 nekinmbkox petaflops (1015 nmiticamx omepamiit y
cekyHnmy; abOpesiatypa flops posmmdposyerscs sk floating-point
operations per second). CymepkoMIT'HOTepH BHKOPHCTOBYIOTHCS IS
OOYHUCIICHb, 10 BUMAararoTh BEIMKHAX OOYHCITIOBAILHUX MOTYXHOCTEH,
HAJ[BUCOKO1 MPOAYKTHUBHOCTI ¥ BeNUKOro obcsry mam'ati. OcoOauBICTIO
CYIIEpKOMITIOTEPIB € IXHs TapayieJibHa apXiTeKTypa - SK TpPaBHIO, BCi
BOHU € 0araTonpoIecopHi.

BararouinboBi kommn'iorepu, a6o KomMm'lOTepH 3arajbHOrO
npusnavenHss (mainframes) — TtpaaumiiiHa icTopuyHa Has3Ba JJIA
KOMIT'TOTEpiB, po3noBciopkeHnx B 1950-x — 1970-x pp., me g0 enoxu
3arajbHOr0 TOIIUPEHHS TIEPCOHAIBHUX Komm'torepiB. Came s
mainframe-komm'totepiB ctBoproBaiucs mnepmi OC. Tunoi npukiIagu
takux komm'totepiB: IBM 360/370; 3 BitunzHsHux — M-220, BOCM-6.
Ha Takux komm'torepax BUpINTyBajduCs BCl HEOOXITHI 3aBIaHHS — BIJ
PO3paxyHKy 3apIulaTh CIIBPOOITHUKIB B OpraHizaiii J0 poO3paxyHKY
TPAEKTOPIA KOCMIUHUX pakeT. [lomiOHMII KOMI'IOTEp BUIJISAIAB JOCUTH
He3rpabHO W IpoMI3aKO ¥ MIr 3aiiMaTy minui Benukui 3amn. [lapamerpu
pannix mainframe-komm'torepiB OyIM JOCHUTh CKPOMHHMHM: IIBHIKOIIS -
KUTbKa THUCSIY OTEpalliii y CEKyH/y, OTiepaTHUBHA MaM'siThb — KiJIbKa THUCSY
KoMipok (cmiB). HemoctatHbo 3pydyHuM OyB KOPHUCTYBATHHHUIIBKHIA
iHTepdeiic (IHTepakTUBHA B3a€MOJIS 3 KOMIT'IOTepaMu Oylia peaiizoBaHa
HaOararo mi3Hime, B 1960-x pp.). Ilpore, Ha Takux KOMIT'IOTEpax
BUPIIITYBAINUCS JOCUTH CEPHO3HI 3aBIaHHS OOOPOHHOTO W KOCMIYHOTO
MpU3HAYeHHS. 3 TMOSBOIO TMEPCOHAIBHUX 1 MOPTATUBHUX KOMII'IOTEPIB
KJIacM4YHI mainframe-koMm'roTepu Bimidman B MuHyjIe. OgHAaK BapTo
MIAKPECINTH, II0 B camMe B omepariiiHux cucrteMax mis mainframe-
KOMM'tOTEpIB OyJKM peasi3oBaHl BCl OCHOBHI METOAM M alrOpuTMH, IO
PO3MJISIHYTI B JAaHOMY MOCIOHUKY, 1 siK1 3rogoM Oynu Bukopuctani B OC

JUISL  TIEPCOHANBHUX, KUIIEHHKOBUX KOMI'IOTEPIB 1 MOOIIBHHUX
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NPHUCTPOIB.

Kaacrepm kommn'iorepiB (computer clusters) — rpymum
KOMM'toTepiB, (I3UYHO PO3TAIIOBaHI MOPYY 1 3'€JHAHI OJUH 3 OJHUM
BUCOKOIIBUAKICHUIMU  IIMHaAMU ¥  JiHIAMH  3B'a3Ky.  Kiactepu
KOMIT'FOTEPIB BUKOPHUCTOBYIOTHCS TSI BHCOKOTIIPOYKTUBHHUX
napajieapHux oOuucieHb. HaiOumpmn Bigomi y CBITI KOMIT'IOTEpHI
KJacTepu, po3ramoBaHi B fociainauiubkomy nentpi CERN (Ilseitnapis) -
TOMY caMoMy, Je TepeOdyBae BEJIUKUU aJpoOHHUN Koyuahmgep. Sk
PaBUJIO0, KOMIT'FOTEPHI KJIACTepU PO3TAIIOBYIOTHCS B JIOCTITHUIIBKUX
IHCTUTYTax 1 B YyHIBepcutTerax. OmepaiiiiHa cuctema Mg KiIacTepiB
NMOBHMHHA, KpIM 3arajJbHUX MOXJIMBOCTEH, HaJaBaTH 3aco0u IS
KOH(IrypyBaHHs KJlacTepa, KEpyBaHHS KOMITHOTEpaMu (Mpolecopamu),
0 WOro CKJIaJarTh, poO3MapajeIiOBaHHsl pIIMIEHHS 3aBAaHb MiX
KOMIT'IOTepaMu  KJIacTepa ¥ MOHITOPUHTY KJIACTEPHOI KOMI'TOTEPHOI
cucremu. [Ipuknamamu takux OC e€ OC ¢dipmu Microsoft - Windows
2003 for clusters; Windows 2008 High-Performance Computing (HPC).

Hactinbui komn'torepu (desktops) — 11e HalfmomupeHini B HaIl
Jac KOMITIOTEpPH, SKUMH KOPHUCTYIOThCA BAoma abo Ha poOoTi BCi
JIONIA, BiJ IIKOJSAPIB 1 CTYAEHTIB 10 XaTHIX TOCMOMapok. Takui
KOMIT'FOTEP PO3MIIIAETHCS HA pOOOUOMY CTOJII M CKIAJAETHCS 3 MOHITOPA,
CUCTEMHOT0 OJIOKY, KJIaBiaTypH i MHIIIL.

[Tapamerpu (2010 p.) HacTiTbHOrO KOMMI'IOTEpPa, HAWOLIBII
MPUIHATHI 17151 BUKOpUCTaHHs cydacHux OC: mBuakofis mpouecopa 1 —
3 I'T'u, onepatuBHa mam'site — 1 — 8 rirabaiT 1 611bIIe, 0O6CAT KOPCTKOTO
nucka (hard disk drive — HDD) — 200 I'6 — 1 T6 i 6inbmre (1 Tepabaiir,
T6 = 1024 T'6). Bca po3MaiTicCTh CydacHUX OIEpaIlifHUX CHCTEM
(Windows, Linux 1 iH.) — 10 TOCITYyr KOPHUCTYBadiB HACTIIbHHMX
KOMII'IOTepiB.

I[Ipy HEOOXITHOCTI HAa HACTIIBHOMY KOMI'IOTEepi MOXHA

BCTAaHOBHUTHU JIBI a00 OUIbIIE OMNEpariiHUX CHUCTEMHU, PO3AUIUBIIN HOTO
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JUCKOBY MaM'dTh Ha KiTbka po3aimiB (partitions) i BCTaHOBUBIIM Ha
KOXXHUH 3 HUX CBOIO OIEpaIliifHy CHCTeMY, TaK [0 TpPH BKIIOYCHHI
KOMI'IOTEpa KOPHCTYBa4deBi HANA€ThCS CTAPTOBE MEHIO, 3 SIKOTO BiH
BUOUMpae NMOTpiOHY onepauiiiHy CUCTEMY ISl 3aBaHTAXKEHHS.

Ioprarusni xomn'torepu (laptops, notebooks — mocmiBHO
"KOMI'tOTepH, IO MICTAThCS Ha KodiHax"; " KOMI'IOTEpU-30UTUH") — 1I€
MIHIaTIOPHI KOMM'IOTEPH, SKI IO CBOIM MapaMeTpaM HE YCTYNalTh
HACTUIBHUM, ajié MO CBOIM pO3MipaM BIIBHO MICTSTHCS B HEBEIUKY
CyMKy abo prok3ak, a0o, HampuKIaJ, Ha KOJIIHaX KOpUCTyBaua, IO
JETUTHh Yy JITaKy Y BIApSKEHHS W He Oaxae BTpayaTH yac JapoM.
HoyTtOyku KomTyroTh 3BUYAaiHO B KiJIbKa pa3iB JOpPOKYe, HIK HACTLIBHI
KOMIT'IOTEpU 3 aHAJIOTIYHUMHU XapakTepucTHkamMu. Ha HoyTOykax
BUKOPUCTOBYIOTBCSL T1 K OMNEpalliiiHl CUCTEMH, IO ¥ A HACTUIBHUX
komm'totepiB  (Hanpukian, Windows a6o MacOS). XapakrepHumu
pucaMy MOPTATHBHUX KOMI'IOTepPiB € BCUIAKI YOyaoBaHI TMOPTH W
aganTepu it 6€31pOTOBOTO 3B'A3KY:

Wi-Fi (odimitino IEEE 802.11) — Bua pamio3B'si3Ky, IO 103BOJISE
IpaIfroBaTi B 0e3ApoToBIM Mepexi i3 mpoaykTuBHicTIO 10-100 Meralit y
CEeKyHIy (BUKOPUCTOBYETHCS 3BUYAITHO HAa KOH(EPEeHIiAX, y TOTENAX, Ha
BOK3aj1axX, aeporoprax — ToOTO B 30HI paJiilyCOM Yy KUJIbKa COTEHb METPIB
BiJI JpKepena mpuiioMy-Tiepeiadi);

Bluetooth — takox panio3B's30k Ha OLTBIT KOPOTKHX BincTansx (10
— 100 m gms Bluetooth 3.0), BukopucTOBYBaHa IS B3a€MOJIl
KOMIT'IOTepa 3 MOOUTHHUM Telie()OHOM, HABYIIIHUKAMHU, TIJICEPOM 1 iH.

30BHIlIHI MPUCTPOI (0JATKOBI KOPCTKI AWCKH, TPUHTEPH, 1HOI
HaBiTh DVD-ROM) migkmrodarotecss 10 HOyTOyka yepe3 moptu USB.
[Ile pokiB 10 nHazag Ha HOYTOyKax AakKTUBHO BHKOPHCTOBYBAIUCS
inppauepBoni moptm (IrDA), sKki, ojHaK, HE3PydYHi, TOMY IO
BUMararoTh mnpucytHocTi "BimmosimHoro" IrDA — moprty 1HIIOro

npuctporo Ha Bimcrani 20-30 cM Big mopTy HOyTOyKa, TP BiACYTHOCTI
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MK HUMH TEPEIIKO.

[HmIa xapakrepHa prca HOyTOYKiB — 1€ HAasIBHICTb Kap-pUIEpOB
— MOPTIB JJI1 YWTAHHS BCUISKMX KapT Mam'saTi, BUKOPUCTOBYBAaHUX y
MOOUTbHUX TenedoHax abo nudpoBux QorokaMmepax; 3abe3neuyeTbes
takox 1HTepderic FireWire (odimiiino — IEEE 1394) nns miaxiatoueHHs
uu(ppoBOi Bil€OKaMEpH; TaKUM YMHOM, HOYTOYKH 10Ope MPUCTOCOBaHI
JUIsl BBEJCHHS, OOpOOKM ¥ BiITBOpPEHHS OOpPOOKM MYyJIbTUMEAINHOI
iHpopmarii. HuHi nopraTuBHHM KOMM'IOTEp € Mail’keé B KOXKHOTO
CTYJICHTA, BIH BUKOPUCTOBYETHCS JIJISl MIAITOTOBKU J0 BIAMOBII HA ICTIUTI,
abo0 nans  pimleHHS  3aBAaHb  NPakTUKyMy, 1HOAI TOpsIMO B
yHiBepcUTeTChKOMY Oy(deTi. OuH 13 KpUTUYHUX MapaMeTpiB HOYTOyKa —
gac pobotu Horo Oartapeit 0e3 mia3apsaku; ayxe 100pe, Ko el Jac
CTaHOBUTH NOPsAAKY 10 TOAMH, IO MOKK MOPIBHAHO PiKO 3a3BUYAl e
Jac CTaHOBUTH He Oumbmie 5 roauH. [lomynspHuil pi3HOBUA HOYTOYKa
HUHI — II¢ HeTOYK - HOYTOYK, NMpU3HAYEHUU IJi1 pOOOTH B MEpPEXi,
3BUYAfHO MEHII IMOTY)KHUH 1 TOMY OUIbII JEIICBUH, a TaKOX OUIBII
MIHI1aTFOPHUH.

KumenbkoBi nopratuBui komn'iorepu i opranaizepu (KIIK,
handhelds, personal digital assistants — PDA) — ue "irpamkw s
nopociaux" y BUIIISAI MIHIATIOPHOTO KOMIT'HOTEpA, IO MICTUTHCS Ha
no70H1I a00 B KHWINEHI, aje IO CBOid IIBUAKOAI 1HOMII HE YCTymae
HoyTtOyky. IIpm Bciii mpuBabGauBocTi, cepiio3Hi Hemomiku KIIK, 3
MOTJISITy aBTOpa, - 1€ HE3PYYHICTh BBeACHHS iH(OpMaIlii (JOBOIAUTHCS
KOPHUCTYBATHCS MaJTUYKOIO-CTAMIIyCOM, - aJKe HE HOCHTH X 13 COOOI0 TI1e
1 TPOMI3ZIKY KJaBiaTypy), @ TaKOXX HE3pY4YHICTh YWTaHHS iH(opmMmallii Ha
MaJIeHbKOMY €KpaHi.

Cydacui KIIK MarTh (hakTHUHO Ti X MOPTH W amanTepu, Mo i
noyroyku - WIi-Fi, Bluetooth, IrDA, USB. Omnepariiiai cuctemMu s
KIIK ananoriuni OC nns HOyTOYKIB, aj€ BCE-TaKU BPAXOBYIOTh OLIbIIE

tBepai oomexenHs KIIK mo o6c¢s31 onepatuBHOT mamM'saTi. Y 1eit yac ajis
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KIIK mmpoko BukopuctoByerbca OC Windows Mobile - ananor
Windows 1y1s1 MoOUTbHUX TpHUCTPOiB. JloHenaBHa Oyia TakoX IIMPOKO
nomupena PalmOS ans opranumzaitzepiB tumy PalmPilot ¢pipmu 3COM.
3posymino, st KIIK e anmapatypa ¥ mporpamHe 3a0e3medeHHs it
MIAKIIOYEHHST 10 HOYTOyka abo HACTUIBHOTO KOMM'IOTEpPA 3 METOIO
CUHXPOHI3alli] TaHuX, 110 3a0e3Meuye 10JaTKOBY HaAIMHICTb.

Mobinbai mpucrpoi (mobile intelligent devices — mo6inbHi
TeaedOHH, KOMYHIKATOpHM) — L€ NPUCTPOi, SKUMHU KOXHUH 3 Hac
KOPUCTYETHCS TOCTIMHO JII TOJIOCOBOTO 3B'A3KY, pifllie — IS 3alHCy
a0o0 o0poOku sikoi-HeOyAwr i1H(DopmMmarii abo s Buxoay B IHTEpHET.
HaiiGinpin BaxMBl MapaMeTpd MOOUIBHOTO MPHUCTPOI0 — II€ SKICTh
rOJIOCOBOTO 3B'I3Ky W Yac aBTOHOMHOI pobotu Oarapei. OmgHak Bce
OUTbIIOTO 3HAa4YeHHS HaOyBarOTh yOyaoBaHi B HuUX IMGPoBi (oTo 1
BiJICOKaMEPH.

OmnepariifHi cucTeMu IJIi MOOUIBHMX HTPHUCTPOIB BIAPI3HAIOTHCS
OUTBIIIOI KOMMAKTHICTIO, Yepe3 OUIbII TBEPi OOMEKEHHs IO Iam'sTi.
Enoxa nomiHyBaHHS Ha PHUHKY MOOUIRHUX TenedOHIB omepariiHuX
cucteM Ttulmy Symbian, 3aKiHUYYEThCS BOHHM IOCTYMAIOTHCS MICIEM
oinbme cydacanMm Google Android i1 Microsoft Windows Mobile. [lns
MOOUTBHUX MPHUCTPOiB, K 1 111 KIIK, mocuTs BakiinBa XapaKTepUCTHKA
OC — me 1i HamiiHICTB, 30KpeMa, CXOPOHHICTh JaHUX MICJHA
MEPETIOBHEHHS TIaM'AATi, 10 BUHUKAE, HATIPUKIIAJ, Y Pe3yabTaTi MPUAOMY
Benmukoro uuciaa SMS-  TloBigomiieHb, iHTeHCHMBHOI ¢oTo- abo
Bi/Ie03OMKH. Y MOOUTBHUX TeNePOHAX BUKOPHUCTOBYETHCS IIaThopma
("eumanns") JME — Java Micro Edition, i Oyab-sxuii MoOLTbHHIA
TeneoH, M0 BUITYCKAEThCSA OT yke Outbmie 10 pokiB, miaTpumye Java.
IIporpamm Ha Java mis MOOLTBHUX Tele(POHIB HA3MBAIOTHCS MUAJIETAMHU
(ix abpeiarypu MID — Mobile Intelligent Device).

Komn'torepn, mo HocsaTrbes, (Wearable computers) - s

IHOBCAKACHHOI'O JKUTTA HOCHUTD C€K30THYHI HpHCTpOI, OJHAaK JJId
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CHellaJlbHUX 3acTOCyBaHb (Hampukian, yOyaoBaHi B ckadanap
KOCMOHaBTa a00 B KapAlOCTUMYJSTOpP) BOHU JKUTTEBO  BaXIIUBI.
3po3yMiio, IXHs Mam'siTh 1 MIBUAKOAIS 3HAUHO MEHIIE, HIK Y HACTUTbHUX
KOMIT'IOTEPIB, ajie KpUTUUYHUM (PAKTOPOM € IXHsI HAJABUCOKA HAJIMHICTD, a
JUISL IXHIX ONeparifHuX CUCTEM 1 IHIIOTO MPOrpamMHOro 3a0e3MeveHHs —
MIiHIMAJIBHUM MOXIMBHN 4ac Biamomixi (response time) — inrepsai,
IPOTATOM SIKOTO cuctema o0poOisie iHdopMalio Bif JaTYUKIB, BIJ
KOpHcTyBaya ab00 3 MEpexi, TMEpEeBUIIEHHS KOO 3arpoxye
karactpopiunumu  Hacmiakamu. I3 meoro mormsgy, OC  npns
KOMI'I0TepPiB, 10 HOCATHCSA, MOXKHA BITHECTH A0 CHCTEM PeaJbHOI0
qacy.

Po3nonisieni cucremu (distributed systems) — 1e cucremu, 110
CKJIQJIAlOThCSl 3 JICKLILKOX KOMIT'IOTEpIB, 00'€IHAHUX y TPOBIAHY abo
0e3npoToBy Mepexy. dakTuuHO, Taki HMHI BC1 KOMITFOTEPHI CHCTEMU
(3ragaete neBiz ""Mepeka — ne komn'iorep"). Bei onepariiitni cucremu
MOBWHHI, TaKUM YHHOM, MIJTPUMYBATH PO3MOJUICHUA PEXKUM POOOTH,
3aco0M MepexeBOi B3aeMOJIii, BHUCOKOIIBHJKICHY HaJiiHYy Tmiepeaaqy
iH(pOopMaIii yepe3 Mepexy.

Cucrtemu peajbHoro 4acy ( real-time systems) — o0uucoBaibHi
CUCTEMH, TIPU3HAYEHI A KEpyBaHHSA  PI3HUMH  TEXHIYHHMH,
BIICBKOBUMH ¥ IHIIMMH O0'€KTaMU B PEXKHMI pEAIbHOTO dYacy.
XapakTepu3ylThbCcsi OCHOBHOIO BHMOTOIO /IO amapaTypyd ¥ MpOrpaMHOrO
3a0e3leueHHs, y TOMY  4YHCIAI  JI0  OIepamiifHOi  CHCTEMHU:
HEeNPUILyCTUMICTh MepPeBHINEHHs Yacy Biamomimi cuctemu, TOOTO
OUIKYyBaHOTO dYacy BUKOHaHHS TUTOBOI omepamii cucremu. Jms OC
BUMOTH DPEAIbHOTO Yacy HAKJIAaJalTh JOCUTh TBEPII OOMEXKCHHS -
HAMpUKiIaJd, B OCHOBHOMY IIMKJIlI pPOOOTH CHUCTEMH HEMPHUITYCTHUMI
nepepuBaHHs (TOMY IO BOHH TMPUBOIATH JO HENPHUITYCTUMHUX
THUMYacOBUX BUTpPAT Ha IiXHIO OOpoOKy). CucrteMHu peansbHOro yacy -

oco0nuBa JOCHUTH cepio3Ha U crnenu@diuHa o0JacTb, BUBUCHHS SIKOi
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BUXOJHUTH 32 PAMKH TaHOTO KypCy.
HaBenenuii ormsin fgae  feske TMOAAHHS MPO  PO3MAITICTh
KOMIT'FOTEPHUX CHUCTEM Yy Haml 4ac. /[ KoXHO1 3 HMX MOBUHHA OyTH

po3po0JieHa aJieKBaTHA OlepalliiiHa CUcTeMa.

OCHOBHi KOMIIOHEHTH ONePALIHHOI CHCTEMH
Pozrnstnemo tenep ocuHoBHi yactunu OC.
Sinpo (kernel) — Hu3bKOpiBHEBA OCHOBA OY/b-SKOT OMEpaIliitHOT
CUCTEMH, KA BHKOHYETHCS anaparyporo B
0CcOOJIMBOMY IPHMBiJIeiioBaHOMY pe:kuMi. S1po 3aBaHTaKyeThCA
y am’siTh OJIMH pa3 inepedyBae B MaM'sTi pe3uAeHTHO — MOCTIHHO, O
oJHMX 1 TUX ke anapecax. [lizcucrema ynpasiaiHHA pecypcaMu
(resource allocator) — gacruna oreparifHoi CUCTEMH, IO
yIpaBisie 0OUMCITIOBAIBHUMU PECYpPCAaMU KOMII'FOTEpA -
OIEPaTUBHOIO 1 30BHILIHBOIO MAM'ATTIO, IPOLIECOPOM 1 1H.
Yupasasioua mnporpama (control program, supervisor) -
migcucrema OC, mo ynpaBmase BUKOHAHHSAM IHIIMX MporpaMm 1

(GyHKITIOHYBaHHSM IPHUCTPOIB BBOY-BUBOTY.

ApxiTeKTypa KOMI'IOTEPHOI CHCTeMH

Komn'torepHa cuctema Mae MoayiabHY CTPYKTYypy. [nsi KokHOTrO
OPUCTPOIO (MaM'siTh, 30BHINIHI TPUCTPOI) y CHUCTEMI € CIeIiabHUAMA
OPUCTPIA ympaBmiHHS (IHAKIIE KaKy4H, CHEIiaTbHUN TPOIECcop), KU
Ha3MBA€THCSI KOHTPOJepOM mpucTporw. Bci monayni (ueHTpanbHUM
mporecop, mam'siTb 1 KOHTPOJEP MaM'siTi, 30BHINIHI MPUCTPOi Ta ixXHI
KOHTPOJICPH) 3'€IHAHI MK COOOI0 CHCTeMHOKW IHHOI0 (System bus),
yepe3 sIKy BOHU OOMIHIOIOTBCSI CUTHAJIaMH. SIK MU Bx€ 3Ha€EMO POOOTOIO
KOKHOTO KOHTpOJIepa Kepye ApaMBep - crellianxizoBaHa HU3bKOpPIBHEBA

nporpama, mo € yactuaoro OC.
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Ochb THUMOBa CTPYKTypa CY4YacHOi HACTUIbHOI ab0 MOPTaTUBHOT
KOMIT'FOTEPHOI CUCTEMH, 13 BKa31BKOIO HAWIMOIIMPEHINIUX THIIIB
IIPUCTPOIB.

HenTpanbuuii mpouecop — MNPUCTPIM, IO BUKOHYE KOMAaHIH
(instructions) xoMm'rOTepHOT CHUCTeMHU. Y CydYaCHHX KOMITHOTEpAax, SK
MpaBUJIO, BIH € DaraTosiiepHUM, TOOTO Mae y CBOEMY cKiazil Bif 2 a0 32
saaep (xomiil) mporecopa, IO TapaielibHO MpaIolTh Y 3arajibHik
nam'sti, abo TIOpUMAHHM, WO CKIAJAEThCS 13 LIEHTPAIBHOrO i
rpadiunoro nporuecopis. [IpogykTuBHICTH KOKHOTO siapa — 3 — 3.2 GHz.
[TomiTuMO, 1O MiJl MPOAYKTUBHICTIO PO3YMIETHCA B LIBOMY BHUMIAAKY
TAKTOBA 4YaCcTOTAa mpouecopa (siApa) — 4Yac BUKOHAHHS HUM OJHIET
HaUOpOCTIOi MamMHHOT KoMaHau. OfHAK € ¥ 1HII BaXKJIUB1 (aKTOpH,
10 BU3HAYAIOTh 3arajbHY MPOJYKTUBHICTH CUCTEMH, - TAKTOBAa YACTOTa
nam'siTi ¥ cucteMHoOi WUHU. PaKTUYHO MIICYMKOBY MPOIYKTUBHICTD
CUCTEMH MOYKHA OILIIHUTHU IO CaMiil IMMOBUIBHINA 13 IIUX YACTUH CUCTEMH
(3BuUaifHO 1e cucteMHa 1muHa). i XxapakTepucTuku HeoOXiTHO OpaTu 10
yBaru mpu BUOOP1 i MOKYTIII KOMIT'tOTepa.

OnepatuBHa (O0CHOBHA) maM'siTb, a00 MPOCTO NaM'ATh —
NpuCTpid, mo 30epirae oOpobOmoBani nani. O6csar mam'sti - 1 - 16
rirabaiit 1 OuIbllle; MEHIIWH O0OCAT MaMm'siTi BUKOPUCTOBYBaTH HE
PEKOMEHJye€TbCA, TOMY MI0 II€ MOXE TMPUBECTH JO 3HAYHOIO
BIIOBUTRHEHHS cUCTeMH. TakToBa yactoTta mam'arti - 667 MHz - 1.5 GHz.

CucreMHa MIMHA — TPUCTPIA, O SKOTO MPHEIHAHI BCI MOIYII
KOMIT'fOTepa W depe3 sIKUid BOHW OOMIHIOIOTHCS CHUTHAJIaMH, HAPHUKIA,
npo nepepuBanHs. TaktoBa yactora mmHu — 1 — 1.5 GHz (ue 1 €
dakTUYHO SKach CyMmMapHa TMPOAYKTHUBHICTh CHUCTEMH). 3BHYAWHO
BukopuctoByerbess muHa Tty PCl (Personal Computer Interface).
Jlo Hei MOXyTh OyTH

MpUEAHAHI TPOLECOp, Mam'siTh, JHUCKU, MPUHTEP, MOJEM 1 IHIII

30BHIIIHI TPUCTPOT.
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IHopTH — npuCTpOi 3 po3'eMaMu AJi NIAKIOYEHHS 10 KOMI'FOTEpa
30BHILIHIX NPUCTPOiB. KokHuUil mOpT Mae cBiil KOHTpoJep (1, BIAMOBIIHO,
CBIl JpaiiBep).

Haituactime BukopuctoByethcs mopt USB (Universal Serial
Bus), 3 xapakTepHHM IUIOCKUM pPO3'€éeMOM, pO3MIpoM MOpsAaKy 1 cM, i3
300paxenHsaM Tpusyous. Jlo moptiB USB wmoxyTe mnigkimrogaTucs
OUTBIIICTh BUAIB TNPUCTPOIB, MPUYOMY JJIsi I[OTO HE MOTPIOHO
MOTIEPEHBO BIIKIIIOUATH KOMI'IOTEP 1 MIAKIIOYATH MPUCTPINA, M0 AyXKe
3pyyHo. € kinpka craHgaptie USB 3 pi3HOI0O  MIBHAKOIEIO.
Halinommpenimuit HuHi ctanaapt USB 2.0, o 3a0e3nedye mBHUIKOIIIO
nopty 240 — 260 wmeralit y cexyHay. st MOpiBHSHHS, MOTNEpeaHIH
craugapT — USB 1.0 — 3a6e3neuyBaB aumie 10 — 12 merabit y cekyHy.
Posniznatu tun USB- [lopry na BamiMm komm'toTepi MOXHa, SKIIO
BUBeCTH iH(oOpMmariito npo npuctpii; B Windows: Miit komn'torep /
(mpaBa kHonka mumi) BaactuBocti / YcerarkyBanus / Jlucnerdep
npuctpois / Ilpucrporo USB. Ilpu npomy xontposiep mopty USB 2.0
Oyne no3HaueHuil sk posmmpennii (enhanced). SIkmo e He Tak, Bam
HeoOxi11HO MozaepHizyBatu nmoptu USB abo cam koMm'tiotep, iHaKIIe npu
3anucy Ha (uemky Bam moBemerhcs uekatu B 20 pasiB gosmie (!).
IcayroTh Takox "nepeximauku" USB 1.0 -> USB 2.0. HoBiTHi#t cranmapt
USB 3.0, peamizariiss SKOTO TUIBKH MoOYajiacs, 3a0€3MeUnTh MIBHUJIKOJIIIO
He MmeHm | rurabita B cekyHay. Jlo mopty USB mokHa mimkmroyaTw
KJIaBiaTypy, MHUIILY, NPUHTEPHU, CKAHEPH, 3OBHIIIHI JKOPCTKI JIUCKH,
¢dnemku it HaBiTh TV-TroHepu - mpuUCTpoOi AJIA MPUHOMY TENEBI31HHOTO
CUTHAITy 3 aHTEHU U MOKa3y TEJIeBI31MHOT0 300paKeHHSI HAa KOMITTOTEPI.
PekoMeHyeThCSl KOKHUN MPUCTPIH MITKIIOYATH 3aBXKIU IO TOTO CaMOTO
nopty USB, iHakmie mns neskux mpucTpoiB (HAMpukiam, Toro x TV-
TioHepa) MOXKYTh BUHUKHYTHU MPOOJIEMHU.

HHoptu COM (communication ports) — nopTu sl NIIKIIOYSHHS

PI3HUX KOMYHIKAI[IMHUX NPUCTPOIB, HAPUKIIA], MOAEMIB — MPUCTPOIB
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st Buxoay B IHTepHer 1 mepenmaui iH(opmanii mo aHamorosid abo
uupposii TenedonH1d niHii. bk ctapa Ha3zea ctangapty COM-Ilopry
— RS-232. V xomn'torepax 10-15 — mitHpoi naBuuau no COM-Ilopry
4acTo MiJKJIIoYajnacs MHUIIKa (3apa3 BOHA, 3PO3YMUIO, MIiIKIIOYAETHCS
yepe3 USB). Poz’emu COM-IloptiB matoTh ABa ¢popmaTt — "Benukuit" (3
25 koHTakTamMu - PINS) i "mamumit" (3 9 KoHTakTamu). Y Cy4acHHX
koMm'torepax yacto poz’emu COM-Iloptu BinmcyTHi, aje omepailiiiHa
CUCTeMa, 3a TpPaJAMII€l0, IMITYE HASBHICTH y CHUCTEMI BIpTyaJbHHMX
COM- TlopriB — ysaemoBanux COM-IlopTis, sxi OC sik 6 1HCTaTIOE B
CHUCTeMYy TIpU YCTaHOBIli, HANpPHUKIAA, IpaiiBepiB IS B3a€MOJii depes
Bluetooth a6o uepes kabenp kommn'toTepa 3 MOOUTEHUM MpHCTpPOoeM. [Ipu
npoMy (Gi3M4HO MOOUTBHUN TenedoH abo opra”aiizep Moxke OyTH
niakaodeHut 1o nopty USB (abo 3'egnanmit 3 xomm'torepom 0e3
JIPOTSHUM 3B'I3KOM), aje ojHakoBo Juisi B3aeMoxaii 3 HuMm OC
BUKOpUCTOBYE BipTyanbHUil COM- TlopT, 3BU4YaiiHO 3 OUIBIIIMM HOMEPOM
(manpuknan, 10 a6o 15).COM-IlopT iHakiIe Ha3WBAIOTh MOCTiTOBHUM
noprTom (serial port), tomy 1o, 3 mornsay OC i apaiisepis, COM-Ilopt
— 11€ CUMBOJIBHUI TIPUCTPi TOCTIIOBHOT ii.

IMopt LPT (Bix line printer), abo mapaJjieibHU MOPT — 1€ HUHI
BXKE€ 3aCTapuIuil BUJ MOPTY ISl MITKIFOYCHHS MPUHTEpa abo CKaHepa, 3
TOBCTUM Yy TIEpeTHHI KabejaeM 1 BEIMKUM pos'eMoM. Bci HOBI momeni
NpUHTEPiB 1 ckaHepiB mpaimooTh udepe3 USB-Iloptu. Opnak iHOA1
JIOBOJIMTHCS BUPIIIYBATH 3aBIaHHS MIKITIOYEHHS 10 HOBOTO KOMITTOTEpa
ctaporo npuHTepa. ko Ha koM 'totepi Hemae LPT-TlopTy, noBoauThcs
KyIyBaTH CHEIIATbHUN TEpeXigHuK, 1o makmodaetbes 10 USB abo
iHmMX moptiB. OMHAK 1 TYT MOXIIMBHH ciopnpu3 — pos'em LPT-Tlopty
Ma€e TPOXH He CyMicHI ofuH 3 ogHuM moaudikamii. Hespyunicts LPT-
I[Topty B TiM, 10 BIH BHMarae rmnomnepeaHbo BuBaHTaxuTH OC 1
BUKITFOUATH TIPUHTEP, 1 TUTHKU MICIS IBOTO BUKOHYBATH MPUETHAHHS 10

KOMI'IOTE€pa, 1HAKIIe MOXJMBUI BUXIJ 3 Jaay »OpuHTepa abo
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koMmm'torepa. LPT-IlopT moxe, sik mpaBuiio, NpauioBaTH i ISl BBEACHHS
iHpopMallli, Hampukiaaa, 31 CKaHEpOM, ajieé Uil I1bOro MoTpiOHa
HU3bKOpiBHEBA yTwiiTa Setup, 3amycTuBIIM 1i npu 3aBaHTaxkeHHI OC,
BcTaHoBITh Mg LPT-Ilopry cneuwianpuuii pexum pobGotu: EPP —
Extended Parallel Port.

IMoptu SCSI i SCSI-Mpucrporo. SCSI (Small Computer System
Interface; BumoBseThCs "¢KA3HR'"', 3 HArOJIOCOM Ha MEPIIOMY CKJIaji) —
iHTepdeiic, amanTepu W MOPTH IS MIAKIIOYCHHS MIHPOKOTO CIIEKTPa
30BHIIIHIX TPUCTPOiB — xkopcTkux auckie, CD-ROM / DVD- ROM,
ckanepiB 1 1H. Crangapt SCSI O0yB 3anponoHoBanuii Ha nmovyarky 1980-x
pp. 1 ojiepXaB IIUPOKE TMOMIMPEHHS, 3aBASKUA ¢ipmi SUN, MO IMIHMPOKO
BUKOPHCTOBYBaJla MOro y CBOiX pOOOYHMX CTaHISAX. XapakTepHOIO
3py4HOr0 MOXIHUBICTIO SCS| € MOXIJIMBICTh MIIKITIOYEHHS 10 OJHOMY
SCSI-TTopty ripasaan (nanmioxkka) SCSI-IlpuctpoiB (1o 10),
KOXXHUU 3 SIKUX Ma€ YHIKadbHUM i naHoro 3'enHanHs SCSI ID —
gucio Bim 0 mo 9, ycraHoBmoBaHe 3BMYaiiHO Ha 3anHid maHemi SCSI-
[Tpuctporo. Hanpuxman, 3a tpaawuiieto, SCSI ID ckanepa mopiBHioe 4.
Ha omnomy 3 kinmiB nanmioxka — SCSI-Tlopt 13 koHTposiepoMm, Ha
IHIIOMY — TepMiHATOP — TMepeMHKau Ha 3aJHIi TaHeal MPHUCTPOIO,
YCTAHOBJIIOBAaHWW y TIEBHE TIOJNOXKEHHA sK o3Haka KiHig SCSI-
Jlanmroxka. KoxkHMI mpucTpidf, KpiM OCTaHHBOTO, 3'€IHAHO 3
HactymauM  SCSI-Tlpuctpoem cnemianpHuM  kabenem. SCSI-Po3’em
Haraaye po3’em mopty LPT, ogHak mae 3 OOKiB croemiaibHi MeTaneBi
3axBatu ("nmamku") ana OuTkIIOi HamiitHOCTI mimkmtodeHHs. [lepeBara
SCSI, kpiM MOXIJIMBOCTI BUKOPHUCTAHHS TIPJISHJI TPHUCTPOiB, y HOTO
MBUJIKOIT Ta HamidHOCTI. PanHi Mmogeni SCSI Manmu mBHAKICTH OOMIHY
iHpopmartiero 1o 10-12 merabiT y cexyHny, 3apa3 - 240-250 mera0ir y
cekyHny. € ximpka cranmaptiB SCSI (y Tomy umeni - Wide SCSI, Ultra
Wide SCSI), na xaib, He CyMICHUX IO pO3’€Max.

ITopr VGA (Video Graphic Adapter) BHKOPHCTOBYETBCS st
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NIAKIIOYEHHS ~ MOHITOpa  (aucIuiest), KEpOBAaHOTO  rpagivyHuM
KOHTPOJIepOM (IPOLECOPOM).

IEEE 1394 (FireWire) — moptu id MIKITIOYCHHS ITUGPOBUX
Bimeokamep abo (QoroamapariB. XapakTepHa puca — HEBEJIMKUU
OJIMCKY4HI TUIOCKUN Po3’€M MIUPUHOIO 3-5 MM (€ JBa HOTO CTaHIApTH).
[TopT mpairoe B AYIUIGKCHOMY pEXHMi, TOOTO TO3BOJIE YNPaBISATH HE
TUIbKA BBEJEHHSAM 1HpopMalii 3 KaMepu B KOMI'IOTep, ale i
yCTaHOBKaMHU caMoi Kamepu (Hampukiaa, MepeMOTYBaHHAM CTPIUKH) 3a
JIOTTIOMOI0I0  KOMIT'tIoTepHOi mporpamu (Hampukiaaa, Windows Movie
Maker). 3a 10moMOror Takoro * MopTy MOXe OyTH MiIKIIOYCHHUH TaKOXK
TENEeBi30p, 110 Mae iHTepderic FireWire. XapakTepHO0 pUCOI Cy4acHUX
Komm'totepiB € Te, 1o FireWire-Iloptu MOHTYHOTBCS TpPSIMO Ha
mMaTepuHchbKiii miati (motherboard) — ocHoBHilt apykoBaHiii riati
KOMIT'IOTepa, Ha AKId 3MOHTOBaHI Mpolecop 1 maMm'siTb. Y TaKuxX
BUMAJKaX Yy TEXHIYHUX XapaKTepUCTUKAX KOMI'IOTepa 3BUYANHO
Bkazyetrhcsa: "FireWire on board (ma Oopti)''. UYwurtauam
pekoMeHayeTbess He Iutyratu  FireWire 3 Wi-Fi — cranmaprom
IIBUIAKOTO O€37pOTOBOTO 3B'SI3KY.

HDMI (High Definition Multimedia Interface) — inTepdetic i
MOPT, IO JO3BOJISAE€ MIIKIIOYUTH JO KOMII'FOTepa TeJIeBi3op abo iHIIe
BiJIeOyCTaTKyBaHHS, 110 3a0e3Meuye Halkpairy sKicTh BigTBopenHs (HD
— High Definition). Po3’em HDMI naramye po3’em USB. HDMI-TlopT
BXOJIUTh Y KOMIUIEKTAI[IIO BCIX CY4aCHUX MOPTATUBHUX KOMITTOTEPIB.

Bluetooth — mpucrpiit ans  6e3apoTOBOTO MIAKIIOYCHHS (32
JOTIOMOTOI0  PAIiO3B'A3Ky) JO KOMITHOTEpa MOOUIBHUX TelIe(OHIB,
opraHaiizepiB, a TaKOX HaBYIIHHWKIB, IUIEHEpiB 1 T.iIH. 3py4HICTH
Bluetooth y tiM, o xommn'toTep i TenedoH 3aMMIMAIOTHCS 3'€ THAHHMH,
HaBITh SKIIO BIIINTH Bil KOMI'IOTEepa 3 Telie)OHOM Ha JESKy BIJCTaHb,
He Oinpme 10-

15 metpiB (Bluetooth 2.0). Hoeuii cranmapt Bluetooth 3.0 3a6esmneuye
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B3aemoJit0 Ha Biactani 200-250 m. 3BMYaiiHO MOPTAaTUBHI KOMI'IOTEPU
KOMIUICKTYIOThCSL yOynoBanumu anantepamu Bluetooth, abo moxna
npuaoatu anantep Bluetooth, mo minkmtouaerscs yepe3 USB. Henmomnik
Bluetooth - BigHOCHO ManeHpka CyMapHa IIBHIKICTH mepeaadi
iHpopmarii. Hampuknan, mnpu mnepecuiaHHI Ha KOMIT'IOTEp uepes
Bluetooth 3 moo6insHOTO Tenmedony Nokia 3230 mudporoi ¢ortorpadii
obcarom 500 kuto6aiiT motpidHO wekatu mnopsiaky 10 - 15 cekyna.
IndpavepBonuii mopt (IrDA) — nopT ans migKIFOYEHHS HOYTOyKa 10
MOOUTBHOTO TeseoHy (abo ABOX HOYTOYKIB OJMH JO OJHOTO) uepe3
iHppauepBoHui 3B's130k. Hespyunicte moptiB IrDA — HeoOXigHICTH
YCTAaHOBKH JIBOX IMPHUCTPOIB, IO 3'€IHYIOThCA, Opy4, Ha BiacTtadi 20-30
CM OJMWH BiJl oAHOTrO, 6€3 (pi3uuHux mepenkoq Mk HUMH. [IBUAKICTH
nepenayi iHpopmarnii — 10-12 merabit y cexkynay. CydacHi HOYTOyKH
B)K€ HE KOMIUIEKTYIOThCsl mopTtamu IrDA.

€ TakoXX Mepe:XHi NMPHUCTPOI — MOPTH ¥ aganrepm — s

MIKIIIOYeHHS KOMIT'TOTepa 710 JIOKAIBHOT Mepexi.

@yHKIiOHYBAHHS KOMII'IOTEPHOI CHCTEMH

[lepeBara ommMcaHoro MOIYJABHOTO MIAXOIY 0O amaparypu B TiM,
0 IEHTPAJIBLHUU TPOIECOp, MaM'ATh 1 30BHIIIHI TPHUCTPOI MOXKYTh
GyHKITIOHYBaTH TapayienbHo. PoOOTOI0 KOXXKHOTO MPUCTPOIO YIPABIISE
cnermianbHuil  KoHTposep. [lpu HEOOXiMHOCTI BUKOHAHHA BBEIACHHS-
BUBEJICHHS IIEHTPAJIBLHUHN TPOIECOpP TeHEPYE TIEPEPUBAHHS, Y PE3yJIbTaTi
SKOTO BUKJIMKAETHCS OTepalliifHa CUCTEMa, y CBOIO Yepry, SIK peakilis Ha
MEpEpPUBaHHS 3aMYCKAEThCA JpaliBep MPUCTPOIO, SIKUH aKTUBIZYE HOro
KoHTpoJep. KokHHMII KOHTpoJiep TPHUCTPOI0 Mae JIOKaNbHUUM Oydep —
CHeIiaTi30BaHy MaM'aTh Il OOMiHY iH()OPMAITIEI0 MIX KOMM'TOTEPOM 1
npuctpoemM. st Toro, mo0 KOHTPOJEp MIr MOYaTH BUBII HA MPUCTPIH,
MONEpPEeAHbO I[EHTPAIbHUN TMpoliecop (TOUYHINIE, ApaillBep MNPUCTPOIO,

3alylIeHUl HAa HbOMY) IOBHMHEH Iepeciatd 1HGopMaliio 13 3aJaHoi
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OUISHKKA omnepaTuBHOI mam'sati B Oydep mnpuctporo. Jami KoHTposep
MPUCTPOIO BXKE€ BUKOHYE BUBII 1H(popMmarlii 3 Oydepa Ha cam mpucTpii
(Hampukian, 3amMcye il B 3aJaHy JUISHKY »OpcTKoro paucka). Ilo
3aKiHUYE€HHI OOMIHY 1H(pOpMaIli€l0, KOHTPOJEpP TEeHEPYE CHUTHAI TPO
nepepuBanHs (interrupt) mo cucremHiii wwWHI, UM iHDOPMYHOUU
mpolecop Mpo 3akiHYeHHs omnepauii. Jas Toro, mo0 yHHUKHYTH
NOBTOPHUX TMEpPECHWIaHb BEIUMKUX o0cAriB iHdopmamii, y cydacHUX
Komm'totepax 3actocoByioTb DMA (Direct Memory Access) -
KOHTPOJIEPM — KOHTPOJEpU 13 MPSMUM JOCTYIIOM [0 ONEPATUBHOT
nam'sTi. Taki KOHTpOJIepH BUKOPUCTOBYIOTh MPU OOMIHI 13 MPUCTPOEM HE
CBOIO CIIEL1aJII30BaHy MaM'ATh, @ IPSIMO IUISHKY ONEPATUBHOI Mam'siTi, Je

1 po3minaetbes 6ydep oOMiny.

O0podka nmepepuBaHb

Omnepalliiiny cuCTeMy MOKHa PO3TIISAATH SIK MPOrpamy, KepoOBaHy
nepepuBanHaMu  ( interrupt-driven program). IlepepuBanus
[IEHTPAJIBLHOTO TMpoIlecopa Iepeae KepyBaHHS MiaAmporpami oOpoOKu
JaHOTO BHUAY TepepuBaHb, sika € wyactuHoro OC. VYV  OumbiiocTi
KOMIT'IOTEPIB IIell MeXaHI3M peaji3oBaHUull depe3 BEeKTOp NepepuBaHb
(interrupt vector) — pe3uaeHTHHII MacHB B OIEpATHBHINA MaM'iTi, y
AKOMY 30epiratloTbCcsi JOCTYIHI TI0O HOMEpax IMepepuBaHb aJpecu
nignporpam- oOpooOoBadiB nepepuBanb (MoayniB OC). I[Ipu 06podbiri
nepepuBanHs amaparypa i OC 30epiraioTb ajpecy IepepBaHOi
koManau. [Ipy moHOBIIEHHI O0YNCIIEHh BUKOHAHHSI TIEPEPBAHO KOMaHIH
OyJie 3HOBY TIOBTOPCHE.

OueBuaHO, 110 MpU 0O0POOIll EepeprBaHHS, Y CBOIO YEPry, MOXKE
BUHUKHYTH IHIIE TEpEepUBaHHA. Y [bOMY BHUMAJAKy HOBE BXIJTHE
nepepuBaHHs 3atrpumyerbes (disabled), 1 indopmamis mpo HBOTO
3anaM'siTOBY€ThCSI B 4ep3i mepepuBaHb — cucteMHil ctpykrypi OC, 1o

3abe3reuye noueproBy 0OpoOKy BCiX BUHUKIIMX M€PEPUBaHb.
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Kpim mepepuBanb, TEHEpyEMUX amapaTypord HESBHO TIpU
OOYHCIICHHSX, MOXXIIMBO TaKOX MporpamMoBaHe mnepepuBanus (trap;
JIOCJIIBHO — MACTKA) 3a JJOMOMOTOI0 CIeliaIbHOT KOMaHIH Tpoiiecopa. Y
BUTIAJKYy TAaKOTO TEPEepPUBAHHS TMpAIIOE 3arajbHUl MEXaHI3M 3aIlycKy
oOpob6uroBaua nepepuBanHs - yactuau OC. TakuMm 4uHOM, 31 CIIPOIIEHOT
Toukn 30py, OC MoxHa po3msiAaTH sIK  HaOlp 00poOsroBayviB
nepeprBaHb.

IIpu nepepuBanHi OC 306epirac cTaH mnpouecopa — 3HAYCHHS
pericTpiB i 3HAUYCHHS JIYWJIBHUKA KOMaH] (program counter — PC) —
aapecu nepepBanoi komanau. O6poodaoBay nepepuBants B OC Bu3Havae
O BMICTy CEerMeHTa OO0'€KTHOTO KOy, SIKOTO BHIYy IepepUBaHHs
BUHUKIIM 1 sIKi A1l mo #Horo oOpoOui BapTo mouatu. Cepen MOXKIMBUX
BUJIB TepepuBaHb, KpiM ikcamii pi3HUX TOMUJIOK, € TaKOX
nepepuBaHHs MO TaiiMepy — MEpIOJUYHI MEPEPUBAHHS Yepe3 MEBHUI
KBaHT Yacy, IpH3HaueHi Juisi omuTyBaHHsi mpuctpoiB (polling) — mii
OTepaIlifHol CUCTEeMH IO TEPIOAUYHIA TepeBipIi CTaHy BCIX MOPTIB 1
30BHIIIHIX TPHUCTPOIB, [0 MOXXYTh MIHATHCS 13 4acOM: HANpPHUKIAd, J10
USB-Tlopty Oyna migkiatodeHa (uiemika; MpUHTEp 3aKiHYUB IEYaTKy M
3BUIbHUBCS, 1T.J. OC BUKOHYE peKOH(DIrypaiito CUCTEeMH i KOPEKTY€

CHUCTEMHI TabJuiIIi, 1o 36epiratoTh iH(GOpMAIIio PO MPUCTPOI.

ApxiTeKTypa BBe/leHHSI-BHBeICHHS

€ n1Ba pI3HOBUIM PEKUMY BBEJICHHS-BUBEICHHSI — CHHXPOHHUI 1
ACUHXPOHHUM .

CuHXpOHHE BBe/JeHHSI-BUBEICHHSI — 1€ BBEJCHHS-BUBEICHHS,
BUKOHAHHS SIKOTO MPUBOJIUTH JI0 NMEPEXO0y MPOTPaMH B CTAH OYiKyBaHHS,
JIOTH, TIOKW OMepallis BBEICHHS-BUBEACHHS HE OyJie MOBHICTIO 3aKIHUYEHA.
Ha amapaTtHOoMy piBHI — KOMaHAa BBEJCHHS-BUBEICHHS IEPEBOAUTH
npoiiecop y cran ouikyBaHHs (idle) no HactynHoro nepepuBanHs. [Ipu

JAHOMY PEXHMI B KOXHUH MOMEHT BUKOHYETHCSI HE OUIbIIE OIHOTO
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3aUTY Ha BBEJACHHI-BUBEICHHS, OJHOYACHE BBEIACHHSI-BHUBCICHHS
BiicyTHhO.  CHUHXpOHHE BHUBEICHHS  BHUKOHYIOTH  BIJOMI  BCIM

nporpamicram orneparopu Bugy printin(x). [Ipu ixHpboMy BUKOpUCTaHHI B

mporpamMax MU HE 3aMHCIIOEMOCS HaJ TUM, 110 BUKOPUCTOBYEMO JTOCHUTH

Hee(DeKTUBHUN BapiaHT CHHXPOHHOTO BBEACHHSI-BUBEICHHA. OHaK

MHUCJICHHSI OUTBIIOCTI MPOrPAMICTIB - TIOCIII0BHE, Y TOMY PO3YMiHHI, 1110

PO CBOIO MPOTPaMy BOHHM MHCIATH SIK MPO IMOCTITOBHO BUKOHYBaHY, i

B3araji He JyMaloTh PO MOXKIIUBICTh SKOTO-HEOYIh pacmapaseTiOBaHHs.

[Ipu HaymaromkeHH1 nMporpamu, abo SKIO po3Mip BUBEACHOI iHPopMalii

HEBEJIMKUN, 11 IUTKOM MPUITYCTHMO.

ACHHXPOHHE BBeJ€HHSI-BHBEJI€HHSI — BBCJCHHSI-BUBCIICHHS,
BUKOHYBaHE MapayieJIbHO 3 BUKOHAHHSAM OCHOBHOI mporpamu. ITicis Toro,
SK TIOYMHAEThCS ACHMHXPOHHE  BBEJCHHS-BUBCICHHS, KepyBaHHS
BEPTAETHCSI KOPUCTYBAJIBHULIBKINA MpOrpami, 0€3 OUiKyBaHHS 3aBEpPILIECHHS
BBEJICHHS-BUBEJICHHS (OCTaHHE MOXXE€ OYTH BHKOHAHO CIIELIaJIbHOIO
SIBHOIO omepalfi€ro). TakuM YUHOM, Omepallisi aCHHXPOHHOTO OOMIHY SK
Ou po30MBaETHCS HA [IBi: MOYATH BBeleHHSI-BUBEJIEHHS 1 3aKiHYMTH
BBe/leHHA-BUBeAeHHs. OCTaHHS BUKOHYETHCS IIJISi TOTO, MO0 Y I[OMY
MICIII TIporpaMa BCe-TaKM OYiKyBaJla 3aBEpIICHHS OOMIHY, SKIIO HOTO
pe3yiabTaT HEOOXTHUN IS MOJAIBIINX OOYMCIICHb. Takui MiaXim 10
peaizaiiii 0OMiHy OUTBII BaXKKUU ISl pO3YMIHHS MIPOTpaMicTaMu i MOXKe
MPUBECTH JO TOMWIOK (HANMpPHKIIAaJ, BUKOPHCTAHA TIUIBKU OMEpaIlis

IIOYaTKy BBCACHHA-BHBCACHHS, @ BUKJIIMK OIICPAIlll 11 3aKIHYCHHA 336}’T3).

Crpykrypa mam'sTi

OcHoBHa (omepaTuBHA) maM'sAThb — €IMHA BEJIHMKAa 4YacTUHA
mam'siTi, 70 KO MpoIecop Mae Oe3mocepeIHIi JoCTyI. K BiIOMO, yMICT
OCHOBHOT TaM'sIT1 HE 30epiraeThbes Micis Nepe3aBaHTaKEHHs CUCTEMU a00
MICASE BUMHUKAHHSA KOMI'IOTEpa. 3O0BHINIHA (BTOPUHHA) NaM'AiTh —

pPO3LIMPEHHS OCHOBHOI MaM'siTi, M0 3a0e3nedye (QYyHKIIOHATBHICTh
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CTIHKO1 ( 1110 30epiraeThest) mam'siTi BEJIMKOTO 00CHTY.

Sk BTOpMHHA MaM'ITh HAMYacCTIIE BUKOPUCTOBYIOTHCS KOPCTKI
nucku (hard disks). ®i3uyHO BOHU CKIIAJIalOThCA 13 TBEPAUX IUJIACTHUH 3
MeTainy abo CKia, sIKi MOKPUTI MarHiTHUM apoM st 3anucy. [loBepxus
JMCKa JIOTIYHO JUTMThCS Ha Aopixkkm (tracks), sxi, y cBowo uepry,
IUISAThCA Ha ceKkTOpH. KOHTposiep AuCKa BU3HAYAE JIOTIKY B3a€EMOJIIT MIXK
MPUCTPOEM 1 KOMII'FOTEPOM.

[TpucTpiii >kopcTKOro AHMCKa MoKa3zaHo Ha puc. 1.

0pOKKa ! — INHHIEIb

..: : o
TS5

ceKkTop S

ro/I0BKa
MTCHHA -
3anHCH

HHAMHAD

JAHCK

BpalueHue

Puc. 1. Tlpuctpiii )KOPCTKOTO THCKA

Sk BUITHO 3 PUCYHKA, HUJIHJP - I Tpyna BEPTUKAIHHO PO3TAIOBAHUX OJUH i
OJTHAM CEKTOPIB PI3HUX MarHiTHUX JIUCKIB 3 OJTHAM 1 TUM K€ HOMEPOM JIOP1KKH.
Cucremu mam'aTi OpraHi3oBaHi B i€papxilo, BUXOIAYU 3 IXHBOI
IIBUJIKOT11, BAPTOCTI I MOKIIMBOCTI 30epekeHHs iHpopMarii (CTIHKOCTI).
Jlns omrumizamii poOOTH Mmam'siTi OyIb-SIKOTO BHIY BHUKOPHCTOBYETHCS
acomiaTuBHa mam'sitb (k3m — cache), sika posramoBaHa B OULIBII
IIBUJIKOJIIFOYMX CHCTeMaxX IaM'siTi, BOHa 30epirae eJIeMEHTH OuIbII
MOBUTHHOT MaM'sITi, K1 YacTilie BUKOPUCTOBYIOTHCS. I3 IIbOTO MOTIIAMY,
OTIEpaTUBHY NIaM'ITh MOXHA PO3TIISAATH SIK KEIII JIJIsl 30BHINTHBOT TaM'sTi.
Kem-mam'sate — 11e, Mo CyTi clipaBH, acollaTUBHUN CIUCOK map (Ampeca,

3HaveHHsl), NPUUOMY amapaTHUl MOWIYK y HbOMY BiAOYyBa€ThCs 3a
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aJpecoro SK Mo Kiouy. TakuM 4MHOM, Mepes 3BepTaHHSAM A0 MOBUIBHOI
30BHIIIHBOI NaM'ATI CIIOYATKY B1IOYBA€ETHCS MOUIYK IO 3aJaHid aapeci B
KelI-aM'sTi, 1 IKU[0 BiH HE NPHBIB A0 YCIiXy, BUKOHY€ETbCS CTaHIapTHE
3BepTaHHs N0 30BHIMHBOI mam'saTi. [lpuHIHMI KemryBaHHS ayXe
BOXJIMBUI 1 JI03BOJIIE ICTOTHO NPHUCKOPUTH POOOTY 13 30BHILNIHBOIO
nam'artio. OJHAaK BIH BHUMAarae peaiizalii croeliajlbHOl TMOJITUKH
KEepyBaHHS KENI-MaM'sTTI0, TOMY IO KEITyBaHHS BBOJUTH J0JIaTKOBUH
piBeHb B i€papxii maM'sTi i BUMarae Moro/>KEHOCT] JaHUX, 30epexKeHnX
OJIHOYACHO Ha PI3HUX piBHAX mam'sati. Amapatypa ¥ OC miaATpUMYIOTH
Kelll KOMaH/, Kelll JaHHX, Kell KOPCTKOro AMCKa ¥ T.n. — Js BCIiX
BHU/IIB ITaM'sIT1.
butpmie mBuaki BUAM Mam'siTi HA CXeMi pO3TAIllOBaHI BUIIIE,

OutbIlie MOBUIBHI - HUXk4YE. Cxema 0COOJMBHX KOMEHTapiB HE BHMArae.
Jlesiki 9acTO BUKOPUCTOBYBaH1 BUU 30BHIITHBOT TTaM'STi:

e ¢uem-mam'saTh (Jienika) — 30BHIIIHS MaM'sITh KOMIAKTHOTO
po3Mipy, MOAYJb siKOi mifkitouaroTecs yepe3d USB-Tloprt. [lapamerpu:
obcsr - 1o 128 rirabaift 1 OuIbIe; MBUAKICTH OOMIHY uepe3 mopT USB
2.0: 240 — 260 meraliT y cekyHuy;

. 30BHilIHI# skopcTKUii Auck (ZIV drive 1 iHm11) — o6csar o 1
TepabaiiTa; mpaiftoe Takox yepe3 mopt USB;

BluRay — auckum — HOBWI PI3HOBHJ KOMIIAKT-JIHCKIB BEJIUKOTO
00’emy (omHOOIuHI — 25 rirabaiT, aBocTtopoHHi — 50 rirabaiir). s

MOPIBHIHHS, cCTaHAapTHUN 00’ eM nucka DVD cranoButs 4.7 riraGair.

AnapaTHuii 3aXucT nam'aTi i mpouecopa
3 METOI CHUTPHOTO BUKOPUCTAHHS CHCTEMHHX pecypciB (Tam'siTi,
MpoIIecopa, 30BHIMIHIX MPHUCTPOIB) IEKUIHKOMA MPOrpaMaMHu, MOTPiOHO,
no0 amapaTypa W omepailiifHa cucTema 3a0e3Meunsii HEeMOXKIIMBICTh
BIUTUBY TPOTpaMH, 10 BUKOHYETHCS  HEKOPEKTHO, Ha  IHIII

KOPUCTYBaJIbHUIIbKI Tporpamu. [[ns 1uporo HeoOxigHa amaparHa
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NIATPUMKA, $AK MIHIMYM, JIBOX PEXHUMIB BHKOHAHHS TIporpam —
KOPHCTYBAJIBHUIBKOIO (HENPHUBiJIeii0BaHOI0) pe:kumy (user mode) —
Ul BUKOHAHHS  [porpaM  KOPUCTyBadiB 1 CHCTEMHOI'0
(npuBineiioBanoro, pe:xxumy sigpa - System mode, monitor mode) -
IUIsL MOJYJIIB omepariiiHoi cucremu. [ges ABOX peXHUMIB y TiM, 100
BUKOHYBaHI1 B IpuBUIeiioBaHOMY pexuMi Moayni OC MOriu BUKOHYBaTH
pO3MOJLUT 1 BUAUICHHS CUCTEMHHUX PECYpCIB, 30Kkpema, (popMyBaTH HOBI1
aJpecu, a KOPUCTYBAJbHUIIbKI MPOTpamMH, y pe3yibTaTl MOMHIOK abo
HaBMUCHUX aTaK, BUKOHYIOYHCh y 3BHYAWHOMY pPEXHMIi, HE MOTJIU O
3BEPHYTHUCS A0 JUISHKM MaM'siTi omepamiiHoi cucteMu abo IHIIOTO
3aBJaHHS, 3MIHUTA iX 1 IUM MOPYUIUTH iXHIO UUTICHICTh. Jlns
BU3HAUEHHS TOTOYHOTO PEXHUMY BHUKOHAHHS KOMaHJ B amaparypi
BBOAUTHCS OIT pexumy, piBHUM 0 nans cuctemHoro 1 1 — i
KOpUCTYBaJIbHUIIbKOTO pexkumy. [Ipu mepepuBanHi abo 300i amapartypa
aBTOMAaTUYHO NIEPEMUKAETHCS B CUCTEMHMN pexxuM. Jlesiki npuBiieiioBaHi
KOMaH/{, 110 3MIHIOIOTh CUCTEMHI PECYPCH M CTaH CUCTEMH (HANPHUKIAL,
PETICTp CTaHy Mpoliecopa), IOBUHHI BUKOHYBATUCS TUIBKU B CUCTEMHOMY
peXUMi, 1€ 3aXHCTUTh CHCTEMHI pecypcHd Bl BHMIaAKOBOro abo
HaBMHUCHOI'O  IICyBaHHS IpM  BHUKOHAaHHI  KOMaHj  3BHYailiHOI
KOPUCTYBaJIbHUIIBKOI IPOrpaMHu.

JUis 3aXHCTy BBeJeHHSI-BUBEJEHHSI BCl KOMaHIW BBEICHHS-
BUBEJICHHS BBAXKAIOTHhCS TMpHUBUIeHoBaHMMU. HeoOXimHO rapaHTyBaTH,
1100 KOPUCTYBAJIbHULIbKA MpOrpaMa HIKOJIW HE oJiepkaja KepyBaHHS B
CUCTEMHOMY PEXHMI ¥, 30KpemMa, He Morja O 3amucaTH HOBY aapecy y
BEKTOp IMEpEepUBaHb, 110, K MM BXE BIA3HAYAJIW, MICTUTH aJpPECH
mignporpamM oOpOoOKM TepeprBaHb, 30KpeMa, 3B'SI3aHUX 3 BBEICHHIM-

BUBCACHHIM.

OcobmuBocti OC 11 mepcoHaAbHUX KOMI'IOTepiB

[lepconanpHi KOMI'IOTEPU MPU3HAYEHI, SK MPaBUIIO, JJISI OJHOTO
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kopuctyBaua. lIpore, OC nnsi mepcoHalbHUX KOMIT'IOTEPIB MOBUHHA
nepeadavyaT peKUM MYJIbTUIIpOrpaMyBaHHs (0araro3ajgadyHocTi), TOMY
M0 KOpHUCTyBauaM dYacoM 3pYy4YHillle BHUKOHYBAaTH KiJIbKa 3aBJaHb
napajiebHO - HANpUKiIaA, HaOWpaTh JEAKUd TEeKCT Yy peaakropi,
npUiiMaTy eJICKTPOHHY TOIITY ¥ OTHOYACHO APYKYBAaTH Ha MPHUHTEPI SKi-
HeOynp nokymMeHTH. KpiM Toro, mpu poOOTI B JIOKaNbHIN Mepexi
MOXJIMBUH BIJJAJICHUN BX1J HA KOMIT'FOTEP IHIIUX KOpHUCTyBadiB. ToOTO,
OC myiga nmepcoHaJbHUX KOMIT'IOTEPIB MOBMHHA MIATPUMYBATH TaKOX
PEXKUM PO3IOLTY Yacy.

[lepcoHanbH1 KOMIT'IOTEpPU MalOTh PI3HOMAHITHUM HaOIp MPUCTPOIB
BBEJICHHS-BUBEJICHHS, pOOOTY 3 SKUMH TIOBHHHA IITPUMYBaTH
orepalliiHa cHUcTeMa 3a JOMOMOrol ApaiBepiB — HHU3BKOPIBHEBUX
CUCTEMHHX TIporpaM Ui KEpyBaHHS [MMH TPUCTPOsiMH. Jlst
KOpHUCTyBaya 3py4Hillle 3a Bce, SKIIO BC1 HEOOXiIH1 IpaiiBepu yOymoBaH1
B onepaiiiiny cuctemy. OaHaK cHUTyalisi YCKIAQTHIOETbCA THM IO
IpaiiBepu  TOPUCTPOIB  po3polOisie  3a3Buyail  ¢ipMa-po3podiiroBay
BIZITIOBIIHOTO MPHUCTPOI0 - B aHIJIOMOBHIH TepMminoiorii, Original
Equipment Manufacturer (OEM), a ue dipma-po3pobiatoBaua OC. Tomy
IpU BHUITYCKY W yCTaHOBII Ha Komm'torep HOBOi OC MOXYTh BUHUKHYTHU

HHe

npobyiiemMu 13 JApaiiBepamMu — SIKH-HEOyab mnpuctpiii HoBa OC
po3ymie". Ha mpakTuili, MOBUHHO MPOUTH HE MEHII JBOX-TPHOX POKIB
excroryaramii HoBoi OC, mepm HiUK 11 Hel 3'SBISATHCS ApaiBepu IS
BCIX BHUKOPHUCTOBYBAaHUX 30BHIIIHIX MPUCTPOIB, XO4a OCTAaHHIM YacoM
IOJI0 I[LOTO CHUTYyaIlisl 3HAa4HO mMokpamuiacs - HOBI OC craoTh yce
Oimpme"TAaMymuMu" 1 MalwTh y CBOEMY CKJIaJl BeIUYe3HI HAOOpH
IpaiiBepiB.

[lepcoHanbHUii KOMI'IOTEP Ma€ TPATUIlIAHI KJIaBiaTypy ¥ MUIILY,
mo minkmrodarTees depe3 USB-Ilopt, abo 06e3mpoToBi kimaBiaTypy i

MuUIlly, OJIOK KepyBaHHS SIKMM TakoxX minkiatouaetbes yepe3 USB-Ilopr.

[lopTaTuBHMII KOMI'IOTEp MOXKE MATH TaKOXK yOYJOBaHHUM MaHIMyJIATOP
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tuny trackball (kynapka ayist mepemiiieHHs Kypcopy muiii) abo touchpad
(rulocka TUTaCTUHKA i 1i€l )k MeTH). Jlo koMm'roTepa MigKIIOYeHUN
MOHITOpP: [JIi HaCcTUIbHOrO kKomm'rotepa — g0 nopry VGA, nns
MOPTaTUBHOTO — MOHITOp YOYyJOBaHH y KOMII'IOTEpPHY CHUCTEMY, aje
J0JIaTKOBO MOXKe miakmtovatucs depe3 nopt VGA 30BHILIHIA MOHITOP
ab0 MynbTHUMEAlNMHUN npoekTop. Jo TpaaMUIIMHMX ~ 1OAATKOBUX
30BHIIIHIX MPUCTPOIB CTABUTHCSA TAKOXK MPUHTEP (MIAKIIOYAETHCS Yepes3
nopt USB, Outbmie crapi mMoneni — yepe3 TaKk 3BaHUM HapaJiebHUH
nopt, abo LPT - a6peBiarypa Bim Line PrinTer). Pigme
BUKOPUCTOBYETHCS CKaHEP — TMPHUCTPIA M ONU(PPOBKH IMArepoBUX
300pakeHb, HAMpPHUKIaA, MIIANACAHUX a00 PYKONMUCHUX JOKYMEHTIB.
CkaHnep Moxe Takox migkiarodatucs uepe3 mnopt USB, omnak nesxi
MOJICJTI CKaHEpiB TMIJAKIIYAIOThcs depe3 iHmui iHTepdeiic — SCSI,
BUKOPUCTOBYBAaHUN 1 JJIA KOPCTKUX JUCKIB. € BHYTPIIIHINA >KOPCTKUH
auck (hard drive) emuictio 250 GB — 1 TB i Ginblire, 110 MiAKIOYA€THCS
yepe3 iHTepdeiic IDE abo SATA. MoxyTh NIIKIIOYATUCS 4Yepe3 MOpT
USB Ttakox 30BHimIHI HakonuuyBayi - flash-mam'sae, ZIV drives i ixmri
PI3HOBUIM 30BHILIHIX KOPCTKHUX AMCKIB, [0 MarOTh €MHICTh 0 1
Tepabaiita. OmnepalliiHa cucTeMa TIOBUHHA 3a0e3leuyBaTH  IXHE
BUKODUCTaHHS SK 4YacTUH KOMII'IOTEpHOT CHCTeMH (Halpukiaj, Ha
3oBHIHIA ZIV-Jluck Moke OyTH HaBiTh BCTAHOBIICHE TPOrpPaMHE
3a0e3MeveHHs, y TOMY 4YHCII - IHIIA omnepamiiiHa cucrtema). Jlms
HACTUIPHOTO KOMIT'IOTEPA B KOMIUJIEKT BXOJWUTH MPHUCTPIM YUTaHHS W
3amucy KOMMAKT-IUCKiB y pi3Hux (opmarax - CD- ROM, CD-RW (3
MoxmBicTIO 3anucy Ha CD); DVD-ROM/DVD-RW; DVD-RAM
(ocTaHHE O3HAYAE TPUCTPIA 3 PEKUMOM OE3MOCEPENHBOTO 3aMUCy Ha
KOMIIAKT-JIUCK, K y mam’sth); BluRay - Oimpm cywacHuii dopmat
KOMITaKT-TUCKiB eMHICTIO 0 25 a6o 50 GB i iH. /locuTh BaKIMBUM
30BHIIIHIM TMPUCTPOEM, OCOOJUBO Jii MOPTATUBHOTO KOMII'IOTEpA, €

nopT JuIs migKiIrodeHHs mudposoi Bimeokamepu (IEEE 1394, a6o
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FireWire), Outbiu miniaTiopHuid, Hixk USB. BiH Mae qynnekcHU pexxum
poOOTH, Tak 110, HANpPUKIAJ, MEPEMOTYBAaHHA BIJIEOCTPIYKH Ha
BiJleOKaMepi MOKe 3aIlyCKaTHCs MPOTPaAMHUM IIIJISIXOM 3 KOMII'ToTepa.

HaiiGinpm BaxknuBuMu BiacTuBOCTAMU OC sl IEPCOHAIBHOTO
KOMIT'IOTepa TMOBUHHI OyTH, 3BUYAHO, MPOCTOTAa ¥ 3PYUHICTH Vy
BUKOPUCTaHHI, JPYXHICTh 10 KopuctyBada. lle  mocsraerscs
Hacammepea, 3pYYHHMM 1 CY4YacHMM amapaTHUM 1 [pOrpaMHUM
KOPHUCTYBaJIbHULIBKUM 1HTep(deiicoM, Hampukiaa, iHTeppeicoMm THUIy
multi-touch (3 gocTynom Ge3nocepeHbO 10 €KpaHa), HOYTOyKaMH TUITY
Tablet PC (3 MOXJIUBICTIO MOBOPOTY €KpaHa i BBeJeHHs iH(opmalii
JIOTUKOM JI0 €KpaHa).

ITpu po3podui OC mnsa IIK BUKOPUCTOBYIOTHCS Tl 5K TEXHOJIOTTI,
K1 3acTocoBYOThCs ¥ B "Benmukux" OC (mis mainframe-komm'toTepis).
OpHak, OCKUIBKM KOPHCTYBad Ma€ TMEPCOHANBHUNA JOCTYH 10
KOMIT'IOT€pa, BIH 4YacTO HE Ma€ NOTpeOU B SIKUX-HEOYIh CHCTEMHHUX
mporpamax Juisi onTumizaiii poOoTH mporecopa abo B TOIMIICHUX
3acobax 3axucTy (OCTaHHBOIO, OJHAK, HE CIIiJ] 3HEBAXKATU W BIAKIIOYATH
ii, TOMY 110 Ha KOMIT'FOTEP MOKJIMB1 MEPEXKHI aTaKku).

Ha tomMy camomy mnepcoHanpbHOMY KOMI'TOTEpI MOXYTh OyTH
BCTAHOBJICHI, IPH HEOOX1MHOCTI, ABI a00 OLIbIIE ONEpaIiiHuX CUCTEMU -
Takuii KoMmI'torep 3BeTbes double bootable system, i mpu #ioro
BKJIIOUEHH1 KOPUCTYBau€Bl BUIA€THCS MOYATKOBE MEHIO JJISi YyTOUHEHHS,
sky came OC motpibno 3amyctutn — boot loader (3aBantaxkauk OC).
Take BUKOpUCTaHHS KOMIT'IOTEpA PEKOMEHIYEThCS, HANPHUKIAN, IS
CTyJeHTIB, 1m0 BuBYalOTh OC 1 6akaroTh CIpoOyBaTH HOBY OTMEpaIliiHy
cuctemMy, a0 BHBYMTH IHINY BXKE€ BIIOMY, Ha Ky JOTemep OpaKyBayio
qacy, - HalpuKIaJ, YCTAaHOBUTH Ha ogHOMYy KoMmm'ioTtepi Windo