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BCTYN

CyyacHWI CTaH CycninbCTBa XapaKTepU3YeTbCA Pi3KUM 3POCTaHHAM POJi iH-
dopmauii y Bcix chepax nroACbKOI AianbHOCTI. CyyacHe BUPOOHULTBO HEMOXANBO
yaBUTU He3 3aCTOCyBaHHA KOMM'HOTEPIB — OCHOBHOTO TEXHIUHOrO 3acoby 0bpob-
NeHHs iHpopmaLii. MocTiiHo 3pocTae poab iHGopMmaLii Ta IHPopMaLLIMHUX TeEXHO-
NOrin y Hayui, KyabTypi, nobyTi. AKWO AOHeAaBHa piBEHb PO3BWUTKY CyCMiNbCTBa
BM3HauYanM 3a CTyneHeM MOro iHAycTpianisaLii, TO CbOrofHi — 3a cTyneHem iHpop-
MaTtm3au,ii.

Bucokumii piBeHb iIHPOpMaTM3aLLii BCix chep NoaCbKOIT AisNIbHOCTI, Haf3BMYaHO
WBMAKI TEMNU PO3BUTKY KOMM'tOTEPHOI i LIMPPOBOI TEXHIKN CTaBAATb MigBULLEHI
BMMOrM A0 NiAroToBkM daxisLiB, 30Kpema B 3aknagax npodecinHoi (npodecinHo-
TEXHIYHOI) OCBITW.

Y HaB4YanbHOMYy MOCIGHWKY BUCBITAEHO yHAAMeEHTaNbHI NPUHLMAW iHDOpMa-
TVIKW, OCHOBHI TEHAEHLT | NepCcnekT1BN PO3BUTKY iIHPOPMaLLiIHUX TeXHONOTIN. [ns
HabAMXKEHHA A0 NpPaKTWKK, HaMOBHEHHA KYpCy KOHKPETHUM 3MICTOM OmnucaHo
NpncTpoi ans 06pobaeHHs iHPopMaLii i HaMMOLWMpPEHIWi NPOrpamHi NPOAYKTM.

BuaaHHA nigrotoBneHO BiANOBIAHO A0 Mporpamu 3 iIHGOpPMaTMKK, 3aTBepaXKe-
HOI MiHicTepcTBOM OCBITW i HayKu AN HaBYaNbHWX 3aknagiB npodeciiHoi (npo-
becinHO-TeXHIYHOT) OCBITK.






Po3gin 1
3ATrANIbHI BIAOMOCTI NPO IHOOPMATUKY

1.1. 3ATAJIbHE MOHATTA NPO IHOOPMATUKY

IHpopmaTuKa — Le Hayka, fika AOCNIAXKYE NPOLLeCH OTPMMaHHA, nepejaBaH-
Hs, 06pobieHHs, 30epiraHHs, NoZaHHs iHbopMaLii Ta 3acTocyBaHHs i B ycix cde-
pax NHOACLKOI AisnbHOCTI. Ha3Ba noxoauTb Big dpaHLy3bkux cniB information —
«iHpopMaLis» Ta automatiogue — «aBTOMaTMKa». Y aHIIOMOBHIA AiTepaTypi
BMKOPUCTOBYOTb TepMiH Computer science — KOMMN'tOTEPHI HayKW.

[HbopmaTMKa Ma€e BeNMKUIA BNIVMB Ha PO3BUTOK JIKOACBKOrO CyCninbCTBa 3ara-
noM. Hepapma Haw yac HasvBatoThb iHpopMauinHow epoto. Lien nepiog po3no-
YaBcs nicns iHbopMaLiiHOT peBotOLLIT — AKICHOTO CTpUbKa B PO3BUTKY NHOACHKO-
ro CycninbCTBa, Wo cTaBcs nicns arpapHoi (8000-5000 pp. Ao H. e.) i npoMncaoBoil
(1750-1850 pp.) peBoAtoLii.

IHbopmaTMKa — Ue AyXe Wnpoke MOHATTA, AKe 03Hauvae i chepy NOACbKOI Ai-
ANBHOCTI, | Tfany3b HayKW, i HaBYaNbHY AUCLMMNIHY, AKY BMKNAAalOTh Y LIKONAX, 3a-
Knagax cepefHboi i BUWOI ocBiTW. Mepwwnin dakynbteT iHGopmaTkm bByno 3a-
cHoBaHo 1962 p. B yHiBepcuteTi MNepabto B CLUA.

B YkpaiHi neply enektpoHHO-06umncaoBanbHy MawmnHy — MECM 6yno cTBo-
peHo B 1951 p. y Kuesi B IHcTUTYTi enekTpoTexHikn (3 1953 p. — IHCTUTYT enek-
TpoaunHamiku). Lle 6yna nepwa poboya enekTpoHHO-obuMCAtOBaNbHA MaluMHa
KOHTUHEHTaNbHOI EBpONMW.

Bennke 3HauyeHHs Ana po3BUTKY IHGOPMATMKM Mano CTBOPeHHs y 1957 p.
ObuncntoBanbHOro LeHTpy AkageMii HayK Yk-paiHu, aknin y 1962 p. nepeTBopeHO
Ha IHcTuTYT KibepHeTukn. CbOroAHI Lel 3akiaj Mae iM's MOro 3acHOBHWKA —
akagemika Biktopa Mwxavnosuua nywkosa. ¥ 1962 p. B. M. ywkoB Buaas
MoHorpadito «CuHTe3 uMbpoBMX aBTOMaTiB», fika Maja BENUKWIA BMAWB Ha
PO3BUTOK IHPOPMATUKM He TibKN B YKpaiHi, a 1 B YCbOMY CBITi.

MixxHapopaHi opraHi3zauii 3 iHpopmaTukm

Ana cnpusHHA po3BuTKY iHGOpPMaTMKM Byno CTBOPEHO MiXKHApPOAHI opraHisa-
uii. Acouiauis obumcatoBanbHUX MawwuH (aHra. Association for Computing
Machinery, ACM) — ofHa 3 HalbinblIMX i HAABTOPUTETHILLIMX MIDKHAPOAHMX Op-
raHizauin 3i wra6-ksapTupoto B Hbto-Mopky, 06'earye noHaa 100 TMcAY uneHis i
Mae dinianm B 56 kpaiHax. [po pe3ynbrat HayKoBOI i AOCNIAHULBKOT AiANAbHOCTI
JOMOBIAAOTb Ha MIXKHAPOAHMX HAyKOBMX KOHG®EepeHLisx, ki NpoBOAATb Nifj, eri-
aoto ACM, i nybnikytoTb y CreuiafbHMX HayKOBMX XKypHanax, siki U opraHisauis
Bmnaae. ACM mae diniann B 6inbl Hixk 500 yHiBepcuTeTax | Koegykax pi3HMX KpaiH,
A€ HaBYaroTb KOMM'HOTEPHUX HayK.

[HCTUTYT iHXeHepiB 3 eNeKTPOTeXHIKM Ta enekTpoHiku (aHra. Institute of
Electrical and Electronics Engineers, |IEEE) — mixxHapogHa HekomepLiiiHa opraHi-
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3auis daxiBuiB, CBITOBMI figep Y PO3pPOOJEHHI CTaHAAPTIB 3 eNeKTPOTEXHIKN U
enekTpoHiku. fonosHa meta |IEEE — iHpopmaLiiHa i MaTepianbHa niaTpumka da-
XIBLIB ANA OpraHi3auii i po3BMTKY HayKOBOI AifIbHOCTI B €NeKTPOTeXHili, enek-
TPOHIL, KOMN'HOTEPHIM TexHiui Ta iHpopmaTuui. IEEE o6'eaHye noHag 400 TucsAy
iHAMBIgyanbHUX uneHiB 3i 170 kpaiH, BUAAE TPETUHY CBITOBOI TEXHIUHOI NiTepaTty-
pn, 122 pedepaTnBHI XXypHanu, NpoBoanTb 3a pik 6an3bko 300 HaykoBMX KOHbe-
peHuin. 3 iHpopmaTtukn IEEE Bmpae HaykoBuin >xypHan «lEEE Transactions on
Information Theory».

MixHapoaHa opraHi3aLis TexHosorii HaBYaHHsA (aHra. International Society for
Technology in Education, ISTE) mae y cBoemy cknagi criewjianbHuIA Nigpo3ain (aHm.
Special Interest Group for Computer Science, SIGCS), sKuii CNPUSE BUBUEHHIO iH-
dopmaTtukm, po3pobase METOANYHI pekoMeHaaLiT | cTaHAapTw.

Fanysi inpopmaTnkm

IHbopMaTMKy 3aCcTOCOBYHOTbL Y 6araTbox rany3sx AOACbKOIN AisabHOCTI, ue Hara-
TonpodinbHa i baratoranyseBa Hayka. Y HaBYaNbHMX 3aknajax AOLiIbHO BMBYATM
HamBaX MBIl rany3i iHGopmMaTuKK, 3 OrAsAy Ha OBMeEXeHWI 4Yac, BUAINEHUIA Ha
onaHyBaHHS Uboro npeameta. ACM i IEEE, W0 € HallaBTOPUTETHILLMMW MiXXKHApPOA-
HUMW opraHisauisMn 3 iHGopMaTUKKN, CTBOPUAW CRiAbHUA KoMiTeT — ACM K-12
Task Force Curriculum Committee, sikuii nicas peTenbHOro BUBUYEHHSA PEKOMEHAY-
BaB BHECTW A0 HaB4aibHOI MpOrpamMu Taki ranysi iHGopmaTukm:

o Anroputmu i ixHa cknagHictb (Algorithms and Complexity);
ApxitekTypa komn'toTepis (Architecture);
AwnckpeTHi ctpykTypu (Discrete Structures);
Komn'totepHa rpadika i Bisyanizauis (Graphics and Visual Computing);
B3aemogis ntoguHum i komn'totepa (Human-Computer Interaction, HCI), 30-
kKpemMa nobysoBa rpadiuHoro iHTepdelicy kopuctyBada (Graphical User
Interface, GUI);
IHbopmavinHuii meHeaxmeHT (Information Management);
IHTenekTyanbHi cnctemun (Intelligent Systems);
Komn'totepHi mepexi (Net-centric Computing);
OnepauinHi cuctemu (Operating Systems);
OcHoBu nporpamyBaHHs (Programming Fundamentals);
MoBu nporpamysaHHsa (Programming Languages);
CouijanbHi Ta npodeciiHi npobaemn iHpopmaTukn (Social and Professional
Issues);
¢ [MporpamHa iHxeHepis (Software Engineering).

MoHaTtTa iHpopmauii

Indopmauis (Big nat. informatio — «po3'ACHEHHS, BUKNALEHHS, NOAAHHA») —
Le AyXe LIMPOKe MOHATTA, Wo Mae baraTto BM3HaueHb. Y ueli TepMiH BKAajaoThb
PI3HMI 3MICT, 3a1eXXHO Bij, cdepun 3acTocyBaHHA. Y dpinocodii iHpopmaLito posras-
[atoTh fIK KaTeropito, Wo Bigobpaxkae cTpykTypy Matepii i € ii aTpubyTtom. Ha 3a-
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raibHOMY piBHI Nig iHGopMaLieto po3ymitoTb GakTW, HOBMHW, 3HaHHSA, BigOMOCTI
npo ob6'ekTn i ABMLLA HaBKOJWMLLHLOTO CBITY Ta iXHi BAacTMBOCTI. IHPopMauis €
O6'EKTOM BWBYUEHHS | AOCAIAXKEHHS crewuianbHOI Haykn — meopil iHgopmayil.
Y 3aranbHilomMy BUrAsAAi iHbopMaL,ito BUBYAE TakoX kibepHemuka.

[HbopMaLito MOXHa MOAINNTL Ha BUAW 3@ Pi3HUMU KPUTEPIAMMN.

3a icTuHHiICTIO:

ICMUHHa;
XU6Ha;

3a CNOCcobOM CNPUNHATTS:

8i3ya/ibHa (30poBa) — CNPUNMatOTb OpraHaMu 30pY;

ayodio (cnyxoBa) — CrpuUIAMarOTb OpraHamu Cayxy;

makmuibHa — CpPUMMatoTb Ha AOTUK TaKTUAbHUMUK peLenTopamu;
cMakoea — CNpuUMaroTb CMakoBUMU peLenTopamuy;

HIOX08a — CNPUAMaOTb HHOXOBUMMW peLenTopamu;

3a dopMOI0 NOoJaHHA:

mekcmosa — 3a AOMOMOror BykB (/iTep) Ta iHWWX CnewialbHUX CUMBO-
NiB (Kkparnka, Koma ToLL0);

yuca08a — 3a AOMOMOTOK LNdp;

epagiuHa — y BUrAAAi 306paxeHnb, rpadikis, kpecneHb, poTorpadint Towo;
38yK08a — Y BUINAAI 3BYKIB;

8i0eo (aHimMaLinHa) — y BUIMAAI PyXOMOTo 306paxkeHHs (KiHO, TenebayeH-
HA TOLWO);

3a NPU3HaYEHHAM!

Macoea — Npu3HayeHa A8 BCbOrO HACE/EeHHS;

cneyianbHa — 3po3ymina auwwe daxiBUsaM y NEBHIN ranysi;

cekpemHa — TpU3Ha4YeHa uLle A8 MeBHOro Koaa ocib i 3axuuieHa Bij
[OCTYNy CTOPOHHIX OCib;

ocobucma (npvBaTHa) — Habip BiZOMOCTElN NPO NeBHY 0coby;

3a 3Ha4YeHHAM:

aKkmyasibHa — LiHHa B Liei yac;

docmosipHa — 6e3 cnoTBOpPEHb;

3p03yMUIa — BUpaXxKeHa Tak, Lo afekBaTHO CMPUAMAETbCA TUM, AN KOro
BOHa NPU3HayeHa;

Nnos8Ha — AOCTATHA ANS PO3YMIHHSA | MPUAHATTSA NPaBUAbLHOIO PilLEHHS;
KOpUCHA — BW3HAYa€ETbCA MOXMBICTIO i BUKOPUCTAHHA KOHKPETHUM
cyb'ekTOM.

I3 noHATTAM iHdOpMaL,i TiICHO NOB'sI3aHe MOHATTH «NOBIOOM/IEHHS», Tij AKUM
PO3yMitOTb MeBHY KilbKiCTb (MopLito) iHpopMaLii, opopmaeHy B neBHUN crnocib
ANS nepefaBaHHA | CNpUHATTA. MNoBIZOMAEHHS, fK | iIHDopMaLis, MoXyTb ByTu
nepefaHi y 3BYKOBIl, Bi3ya/lbHiN Ta iHWKX dpopmax. [oBiJOMAEHHA 3aBXAN Ma€
nepefaBaya i npuinmaya iHpopmaLli.

Y pesynbrati nisHaBanbHOI AiANILHOCTI NtOAMHA OTPUMYE iHDOpPMaLLito i cucTe-
maTmsye ii. Taky ¢dopmy icHyBaHHA iHOpMaLii Ha3MBatOTb 3HAHHAMM (aHM.
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knowledge), To6T0 Le cyb'ekTUBHUI 06pa3 peasbHOCTI Yepe3 MOHATTA Ta YABJIEH-
HA. 3HaHHA dikCyroTbCA B 06pasax i CMBOaxX MPUPOAHMX Ta WTYYHMX MOB. Y Teo-
pil LUTYYHOrO iHTENEeKTY 3HaHHA TPaKTYIOTb AK CyKYMHICTb iHPopMaUii i npaBma BU-
BEAEHHS.

Y TeXHiYHMX cncTemMax, 30KpemMa B KOMM'KoTepax i MikponpoLecopax, iHbopma-
uito nogatotb y dopmManizoBaHii GopMi, 3pyUHin aAns o6pobaeHHA TakMMK cucTe-
Mamu. Taky iHpopmauito 3a3BMYalt HasvBatOTb AaHUMM (aHrn. data). Y komn'to-
TEPHIl TexHILi Nig AaHUMK PO3yMitoTb IHPOpPMaLLito, WO Nignsrae 06pobaeHHto, Ha
BiAMiHY BiZ agpecHoi iHbopMmauii i KomaHa,.

OTpuMaHHs, nepesaBaHHs, NMEePeTBOPEHHS, 0b6pob/ieHHs, 36epiraHHs, nowu-
PEHHS, MOLWYK | BUKOpUCTaHHA iHdopMaLii — iHdopmauiiHi npouecn.

Komnnekc 3axogiB, NpUcTpoiB, NPOLECIB AN NPOBEAEHHA (34iACHEHHS) iHOP-
MaLinHuX npouecie — ue iHpopmauiliHi TexHonorii (IT). Ha cyyacHomy etani
PO3BUTKY Nif iIHOOPMAaLNHUMWN TEXHONOTIAMWU PO3YMIitOTb KOMM'FOTEPHI TEXHOAOTII,
a daxiBuiB y ranysi KOMM'HOTEPHOI TEXHiKM i MporpaMyBaHHA Ha3uBakoTb [T-
daxiBuamMm.

1.2. CUTHATAN

CurHan — ue Gi3MyYHUN Npouec, Wo Hece iHPopmMaLiito, TOBTO MaTepiasbHUA
Hocin iHpopmaLii.

3a npupodoro hi3uyHO20 npoyecy CUrHaNW MOAINAOTb Ha eNeKTPOMarHiTHI,
eNeKTPWUYHi, CBITNOBI, 3BYKOBi, MHEBMaTUYHI, FigpaBaiyHi ToWwo. ¥ KOMMN'IOTEepHIK
TEXHiL|i BUKOPUCTOBYHOTb 34€6iNbLUIOrO CUTHaAN esekmpuyHol npupoou.

OcCTaHHIM YacoM IHTEHCMBHO PO3BMBAlOTLCA rasy3i, 4e 3aCTOCOBYHOTb C8iMsI08i
CU2HAANU, AKi 3pyYHO MepejaBaTy 3a AOMOMOIOH OMTUYHUX BOJIOKOHHMX Kabenis.
Lle 3yMOBNEHO TakKMMW MO3UTUBHUMM AKOCTAMM LIMX KabeniB, AK BeAMKa Nponyck-
Ha 34aTHICTb, BMCOKa 3aBafOCTINKICTb, BifCYTHICTb B3aEMHOrO BMJMBY MiX KaHa-
namu.

Noan, cninkyrouncb MK coboto, BUMKOPUCTOBYHOTb 38yKOBI CU2HAAU.
MHesmamuuyHi U 2i0pasaiyHi cu2HaAIUu 3aCTOCOBYHOTh Yy MEBHUX MPUCTPOAX aBTO-
MaTUKWN.

MapameTpu curHany, Wo HecyTb iHGOpMaLito, Ha3nBaoTb IHOOPMATUBHUMMW.
flk Taki 4acTo 3aCTOCOBYHOTb piBEHb MOCTIMHOI Hampyru abo CTpyMmy; amnaiTyay,
yactoty abo a3y rapMOHIMHOro curHany; amnaiTyay, TpMBanicTb, 4YacToTy MOBTO-
peHHs iMnynbciB Towo. KpiM iHPOpMaTMBHMX MapaMeTpiB CUrHaAn MatoTb HeiH-
dopmamueHi napameTpu, ski He HecyTb iIHpopMaLii. Hanpuknaa, sakwo iHpopma-
Lit0 Hece amMnAiTyja rapMOHIMHOrO CUrHany, TO 4actoTa i ¢asa LbOro curHany
6yayTb HeiHGOPMaTVBHUMMU.

Buau curHanis

OZHI€Er0 3 HaMBaXXUBILLMX O3HAK CUFHANY € XapakTep MOro 3MmiHM B 4yaci i 3a
iHpOpMaTMBHUM MapamMeTpoM. 3a XapaKTePOM 3MiHW B 4acCi CUTHaAM MNOAINAKTb
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Ha HenepepsHi, abo aHasno208i, N duckpemHi. ¥ cydacHux 3acobax KOMM'toTepHOT
TexHikn (koMn'toTepax, MikponpoLecopax, KOHTposiepax) iHGopmaTMBHUM napa-
METPOM € pPiBEHb €NeKTPUYHOI Hanpyry, TOMy BIAMOBIAHY 3MiHY CUrHany 4acTto
Ha3vBatoTb 3MIHOKO 3a piBHEM cUrHany. INCKpeTHi 3a piBHEM CUFHaAW MatoTb Ha-
3By KBAHMOBUX.

Y TexHiuHunx 3acobax obpobieHHA iHPopMaLii BUKOPUCTOBYIOTb Taki OCHOBHI
BUAW CUTHANIB.

1. CurHanw, HenepepsHi fAK 3a IH-  x(b)
dopmatMBHMM napameTpoM, Tak i 3a 4
yacom (pwuc. 1.1). Taki curHanu Bu3Haue-

Hi B ByAb-AKMN MOMEHT Yacy i MOXyTb
MaTU [OBifibHE 3HAUEHHA B Jiana3oHi
3HaueHb, HecyTb iIHPOpMaLito Npo Baac-
TMBOCTI OO'EKTIB MaTepiaibHOro CBITY,
AK-OT TeMnepaTypa, TUCK, NepeMilLleHHs
i WBWAKICTb Pi3NUYHMX Tin Ta iHWI Qi3ny-
Hi BEANUUHWN. Y TeXHIYHMX 3acobax 06-
pobsieHHa iHPopMaLil Taki CUrHaau Puc. 1.1
CNpUAMatoTbCs JaTumkamm (CeHcopamm)

i mepegatoTbcs gani ans 06pobieHHs. TpadWLiiHO Taki CUrHaAW Ha3WBatOTb aHA-
J10208UMU.

A A8

2. CvrHanun, HenepepBHi 3a iHPOp- ()
MaTMBHWM MapaMeTpoM i AWUCKPETHI 3a A
YacoM, BU3HaYeHi TiNbKM B OKPeMi MO- V4
MeHTW yvacy (puc. 1.2). AnckpeTHi 3a ya- o ?

COM CUrHanun 3py4yHo obpobaatn cyyac- - N
HAMU BUMIPHOBaJbHUMK Ta  iHWMMMA / Q
npucTpoaMmn ans obpobneHHa iHbOp- Lo %
MaLii, TOMy aHanoroBsi CUrHann JocChi-
JAKyBaHUX 06'ekTiB 34e6inblIOro nepe-
TBOPHOKOTb Ha ANCKPETHI CUrHanun. Takui Ts
npouec HasuBatoTb Ouckpemu3ayiero
(aHrn. sampling) curHany. IHTepBan vacy Puc. 1.2

MI>X CYCiAHIMW 3HaYeHHAMWN ANCKPETHO-

ro curHany — ue iHTepsas, abo nepiog auckpetmsauii (T). BeanunHy, obepHeHy
A0 nepiosy AWCKPeTM3aLlil, Ha3nBaKTb YaCcTOTOK AMcKpeTusauil (f). Akwo iHTep-
Ba/IM Yacy MiXX MUTTEBMMM 3HAYEHHAMMU CUTHaNY OAHAKOBI, Taka AMCKPeTM3aLlis €
pIBHOMIPHOIO, AKLLO HEOAHAaKOBI — HEepiBHOMIPHOHO.

ST

A £

\ 4
A

3. CurHanu, HenepepBHi B Yaci i KBaHTOBaHI (ANCKPETHI) 3a iHGOpMaTUBHMM
napamMeTpoM, BU3HA4eHi B ByAb-KMIA MOMEHT yacy, a iHGOpMaTUBHUIA MapameTp
MOXEe MaTW He BCi 3HAUEHHSA, a TiNbKM NEBHY KiNbKICTb A03BOJIEHNX 3HaYeHb (piB-
HiB) (pwuc. 1.3). NepeTBOpPEHHA aHaNOroBMX CUTHaAiB Ha KBaHTOBaHi Ha3MBalTb
K8AHMYBAHHAM CWUrHany. IHTepBan MiX JABOMa CYCigHIMW [LO3BOJNEHVMMMW PiBHA-
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MW — Ue k8aHm. AKWO iHTepBaau Mix
CYCiHIMU O03BONEHVMW PIBHAMMW OZAHa-
KOBI, TO Take KBaHTyBaHHA € PiBHOMIp-
HUM, a SIKWO HEOAHAKOBI — HepiBHO-
MipHUM.

4. Y cyyacHuX TexHiyHux 3acobax
06pobneHHs iHbopMaLii, Ak npaBuno,
34INCHIOKOTb K AWNCKPETM3aLlito aHaso-
rOBWX CUTHaniB, Tak i iX KBaHTyBaHHSA 3a
[LOMOMOTOH0 CreLiasbHUX NPUCTPOIiB —
aHanoro-umbpoBMX  MNepeTBOpPHOBaYIB
(AUM, anrn. analog digital converter,
ADC). ChrHann, AMCKPeTM30BaHI B Yaci i
KBaHTOBaHi 3a PIBHEM i3 BUXOAIB aHa-
noro-umdpoBNX NepeTBOpHOBaYiB, Haj-
XOAATb Ha nogasnblie obpobneHHs. L
CUrHanAW BW3HA4yeHi B MeBHI MOMEHTU
yacy i MOXyTb MaTu TilbkW MEBHI A0-
3BOJIeHi piBHI (puc. 1.4). KinbkicTb KBaH-
TiB, IKI Ma€ CUrHan y ANCKPETHI MOMEH-
TV Yacy, KOAYETbCA B aHa0ro-UndpoBmx
nepeTBOptOBaYax y ABINKOBIA cUCTEMI
uncneHHsa. Came Taki AMCKPETU3OBaHI

13

x(t) g

Ax

\

Ts

Puc. 1.4

CUTHaNW, KiNbKiCTb KBAHTIB SIKMX 3aKOAOBAHO Y ABIMKOBIN CUCTEMI UMC/IEHHS, 06-
pob6NAOTLCA CyvacHMMMK 3acobamu obpobneHHs iHPopMaLii i MatoTb Ha3By yug-

PpOBUX.

Wymn

Lymamn HasvBatoTb HebaXkaHi, WKiAAMBI CUTHAAM, SKi MEPELLKOAXANTb
CNPUNHATTIO KOPWUCHWUX CUTHaNIB. Y eNeKTPOHHWX MPUCTPOAX PO3PI3HAOTL Taki

BMAM LUYMIB:

® TENJOBWI LUIYM, 3yMOBAEHWU/ XaOTUYHUM TEMJOBMM PYyXOM HOCIIB 3apsaay

(enekTpoHiB);

® npo60OBUIA LLYM, MOB'A3AHUI i3 ANUCKPETHICTIO €NeKTPUYHOro 3apaay;

® dikep-LyM, 3yMOBAEHWI HAsSBHICTHO AOMILIOK Y MPOBigHMKOBOMY MaTepia-
Ni, Nnpouecamu reHepallii i pekoMbiHaLii HOCiiB 3apsAAy B HaniBNpPOBigHMKaX;
e BMOYXOBMWI LUYyM, MOB'SI3aHWUIA i3 MOBEPXHEBUMMK AedekTamu HamiBrnpoBij-

HUKa;

® JIaBUHOMOAIBHNA LIyM, KU BUHUKAE Yy p-n NMEPEXOAi 3a Hanpyry, 6amn3bkoi

4,0 Hanpyru npoboto.

KpiMm wwymiB, Ha CNPUAHATTA KOPUCHUX CUTHAJIB HEraTMBHO BMJIMBAKOTL 3aBa-
AV, 3yMOBANEHI Ai€l0 Yepe3 NapasuTHI eNekTPUYHI 1 MarHiTHi 3B'A3KW CUrHaniB cy-
CifHIX kKaHaniB. Ocob6AMBOK IHTEHCUBHICTIO BUMPI3HAKOTLCA 3aBafu Bij JAxepen

XWBNEHHSA 3MIHHOTO CTPYMY.
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CTyniHb 3aWlyMAEHOCTI CUTHaNIB OLHIOIOTb BIAHOLIEHHAM CUrHan / Wwym (aHra.
signal-to-noise ratio, SNR), sike BM3HauyatOTb BiAHOLUEHHAM HasABHOTO 3HAU€HHSA
CUTHaNy JO CepesfHbOro KBajpaTUUYHOIO 3HAYEHHA LUyMY.

HarinowwpeHiwi cnocobu 3MeHLIEHHS HEraTMBHOMO BMJIMBY LUYMIB i 3aBaj Ha
CUrHan Taki: efeKTpUYHEe M MarHiTHe ekpaHyBaHHA NMPUCTPOIB, AKICHE 3a3eM/EeHHS,
3aCTOCYBaHHA eKpaHOBaHWX Kabenis, ckpyyyBaHHA NPOBOAIB TOLLO.

O6pobneHHA curHanis

ObpobneHHa curHanie (aHrn. signal processing) — Lue neBHi Aii (onepadii)
3 CuUrHanamu i nepeTBOPEeHHs curHaniB. Po3rnsHemo HalnolwmpeHiwi onepadii
3 curHanamum (puc. 1.5).

CnpuiiHATTA curHanis. JltoguHa cnpuiiMae iHpopmaLito, Ky HecyTb CUTHaW,
opraHamu 30py, Cayxy, HHOXy Towo. [114 CNPUAHATTA CUTHaNIB Yy TEXHIUHUX, 30Kpe-
Ma KOMM'HOTEPHMX | MIKPOMPOLECOPHMX, CUCTEMax BUKOPWCTOBYHOTb CrieuiasbHi
npucTpoi — damyuku, abo CeHCopu, nepeuUHHI BUMIPHOBA/IbHI nepemegopro8adi.
Jatunkm cnpuiiMatoTb curHanun pisHoi GisnyHoOI npupoan (Temnepatypy, TUCK, ne-
peMiLLleHHA, CBITI0BMI MOTIK, MarHiTHMIM MOTIK TOLLO) i NePeTBOPIOKOTb iX Ha enek-
TPUYHY Hanpyry, abo ctpym. Mprknagom Aatyumka € TepMonapa, fika nepeTBoproe
PI3HNLO TeMnepaTyp Ha eNeKTPUYHY Hanpyry.

MigcuneHHA aHaNOroBUX CUrHaniB. BuxiAHi curHanam patuumkie 34e6in1bLIOroO
cnabki, Tox ix HeobxigHO nigcmatoBaTh. Lito onepaLito BUKOHYHTL 3@ AOMOMOrOH0
€NeKTPOHHMX nigcmaroBadiB. OCHOBHMMW NapameTpamu nigcuntoBadiB € koedili-
€HT NiACUNEHHSA, AMHAMIYHWIA | YaCTOTHUI Aiana3oHW, PiBeHb YaCTOTHUX | Ga30BUX
CMOTBOpPEHb.

Mopgynsauisa i gemoaynsuis aHanoroBMx curHaniB. Modysayis — Le npouec
3MiHW NapamMeTpa OAHOrO CUrHaay 3a 3aKOHOM 3MiHW iHbOpPMaTMBHOrO NapameTpa
iHWoro curHany. CurHan, napaMmeTp AKOro 3MiHIOKTb, Ha3WBaOTb CU2HA/IOM-HOCIEM
(aHrn. carrier signal), a curHan, Wo Hece iHPpopMaLLito, — MOOY/1H08AbHUM.

Ak cMrHan-HociM HanyacTille BUKOPUCTOBYHOTb BUCOKOUYACTOTHUN CUHYCOIAHWIA
pagiocurHan abo iMNyAbCHUIA CUTHaN. 3aneXxHO Bij TOro, AKUN MapameTp CUHYCO-
i[HOrO CWUrHany 3MiHIOKTb — aMMAITyay, Yactoty um a3y, po3pi3HAOTb amnJi-

36yrobuir Exexmponnui
cueHan cueHar

@@ l 4 > poyecop || Tepedadan

Esexmpomaerimua 38yxobuil cuexar

b M[\ZWVW S (@)) P

Puc. 1.5
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myOHy, YyacmomHy i ¢pazosy mModysayii. AKLLO X CUTHANOM-HOCIEM € IMMNYAbCHUIA
CUrHaz, TO PO3PI3HAKTb WUPOMHO-IMNYALCHY, AMNAIMYOHO-IMNY/IbCHY, 4acmom-
HO-IMNy/IbCHY, Haz0-iMny/ibCHYy MOOY/AYi0 BiAMOBIAHO A0 TOro, AKMI napameTp
IMNYAbCIB 3MIHKOETBCA: TPMBANICTb, aMMITyAa, YacTtoTa abo dasa.

CnekTp curHanis, WO HecyTb iHPOpMaLito, 34e6iNbOro po3MILLYETbCA B Ji-
NAHLI HM3bKWX YacToT. Hanpwknag, cnekTp AHACbKOTO roNocy MaE YacTOTHUI fia-
na3oH Big 20 My go 20 kL, HM3LKOYACTOTHUI CMEKTP MatoTb TAKOX BiNbLUICTL BU-
XifHUX curHanis gatuwmkis. LLLo6 nepepatn iHdopMaLlito, AKY Taki CUTHaAW HecyTb
Ha Be/aVKy BiACTaHb, HEOOXIAHO MepeHecTW iXHIN CnekTp y CMyry 4actoT pagio-
XBW/b, WO MOXYTb MOLWMPIOBATMCA 6e3 3HauYHOro ocnabneHHA Ha Aaneky Bij-
CTaHb. 3aBfaHHA 3 MepeHeCceHHs HW3bKOYaCTOTHOro crekTpa iHdopMaLinHoro
CUrHay B YaCTOTHWIA Aiiana3oH pagioXBWjib BUKOHYE MOAYAALS CUTHAIB.

Jemodynayia — ue 3BOPOTHUIA A0 MOAYAALiT NpoLec, Wo noasrae B nepeHe-
CeHHI criekTpa iHQOPMAaTMBHOIO CUTHaNY 3 AIAHKA BUCOKMUX YacCTOT Y HU3bKOYaC-
TOTHY AINAHKY.

MpWCTpin, AKMIA 34IMCHIOE MOAYAALLIKO CUrHaNIB, Ha3MBaKOTb MOOY/IIMOPOM, Ae-
MoaynALito — 0emMody/1ImopoM, a NPUCTPIN, AKUN BUKOHYE MOAYAALIIO | AeMOoay-
nauito, — ModemMom.

®inbTpauis aHanorosux i uMgpPoOBUX cUrHaziB — Lie NpoLeC yCyHeHHs abo
3MEHLUEHHA BMAMBY HebaXKaHWX 4u LWKIANMBUX KOMMOHEHT Yy CKAaji CurHany.
@itempu — Le NPUCTPOI, AKi 34iINCHIOKTb dinbTpauito curHanis. OinbTpy nogins-
FOTb Ha TaKi BUAMW:
aHanorosi i uMdpoBi;

JNIHINHI | HeNIHIWHI; NaCUBHI | aKTUBHI;

HW3bKOYaCTOTHI, BUCOKOYACTOTHI, CMYroBi, 3aropoA>yBaJibHi;

ANA HEMepepBHUX i ANCKPETU30BAHNX CUrHaNIB;

i3 HeckiHyeHHoto (aHra. infinite impulse response, IIR) i ckiHueHHOMO (aHrA.
finite impulse response, FIR) iMmnynbCcHOO XapaKTEPUCTUKOLO.

Cnig, 3a3HaUnTH, LLO QINBTPYHOTb HE TiIbKU CUFHaNN eNekTPUYHOI NPUPOAN, a i
306paxkeHHs.

MartemaTnuHi onepauii 3 aHasi0oroBUMH i LMPpPOBUMMU cUrHaNaMMU. I3 cur-
Ha/jlaMW MOXHa 3AiNCHIOBATU MaTeMaTuM4Hi onepaLii: AOAaBaHHS, BigHIMaHHS,
MHOXEHHSA, AiNeHHA, norapudmMyBaHHsA, NMOTEHLitOBaHHA (aHTMAOrapndmyBaHHs),
iHTerpyBaHHs, andepeHLitoBaHHA Towo. s aHanoroBmx CUrHaniB BUKOPUCTOBY-
FOTb €/IeKTPOHHI MPUCTPOiI Ha OCHOBI OMeEpaLiNHOro MigCWAtOBaya, OXOMAEHOro
neT/et0 3BOPOTHONO 3B'A3KY, a AnA UMOPOBUX — cheLlianbHi LMPPOBI CUTHANBHI
npouecopwu (aHrn. digital signal processor, DSP).

AHanoro-uudpoBe neperBopeHHsi curHaniB. Komn'roTepHi 1 MikponpoLe-
COPHI NPUCTPOI cripuiiMaroTb | 0bpobastoTb iHbOopMaLio avwe y Gopmi ABIiiKO-
BMX UMCEN, @ peanbHi CUrHaAN HaBKOAMLLIHLOTO CBITY 34ebifNblUOro aHanorosi,
TOMY BaXXJIMBUM € 3aBfaHHA 3 MepeTBOPEHHA aHaloroBMX CUrHaliB Ha LMpPOBI,
TOUHiILle — Ha MOCAIAOBHICTb ABIMKOBUX 4uncen. Take NepeTBOPEHHS 34iNCHIOOTbL
3a [OMOMOro0 aHasn020-yugposux nepemeoprosadyie (ALLM, aHrn. analog-to-
digital converter, ADC).
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AHanoro-undpoBe nNepeTBOPEHHS OXOMKOE TaKi onepauii: AWCKpeTU3auiro
BXi4AHOTO aHa/N0roBOrO CUrHaly 3 4YacToToR f, AKYy Ha3MBaKOTb YacTOTON AMCKpe-
TW3au,ii; KBaHTyBaHHA Ha N PIBHIB 3i CTyrneHeM A, ANCKPETM30BaHWX CUrHaniB; Mno-
[AHHS KiIbKOCTi PiBHIB MUTTEBOTrO 3HAUYEHHS CUTHaNYy ABINKOBUM YMCIIOM.
AHanoro-undpoBi nepeTBoptoBaYi MatoTb Taki OCHOBHI NapameTpu:
® po3jinbHa 34aTHICTb (aHrA. resolution), sika BM3Ha4YaeTbCA KiNbKICTHO PiBHIB
KBaHTyBaHHA Jiana3oHy curHany abo KifbKicTHo ABIKOBUX PO3PALIB;

® WBWAKOAIA, IO XapaKTepusyeTbCca NepioaomM anckpeTusauii Ty nepeTsopro-
BaHOrO CUrHany;

® TOYHICTb, fiIkKa XapakKTePU3YETbCA HAMMEHLUMM 3HauJyLUM PO3PAAOM (aHTA.
least significant bit, LSB). Hanpuknaa, ans 8-po3spsgHoro AL HaliMeHLwwni
3HauyLWmMit po3psg ctaHoBWUTL 1/28 = 1/256 Big NOBHOI WKan (gianasoHy),
a6o 0,4 %.

Ha npaktuui BukopuctoBytoTs 6arato tvnis AL, HaMnowmnpeHilwmMmy 3 SKnX €
ALIN noggitHoro iHTerpyeaHHs, Curma-gensta ALLM, AU nopo3psgHoro BpiBHO-
Ba)kyBaHHSA, napanenbHi AL

Linppo-aHanorose neperBopeHHsa curHanie. [Hbopmauisa y dopmi asinko-
BUX UMCEN, 3 AKOK OMepye KOMM'tOTEP, He 3aBXAW € 3PYUYHOI ANA CNPUMAHATTA
NHOAMHOLO, | TOMY € NoTpeba NepeTBOpPUTH ABINKOBUIN KOZ Ha aHa/lOrOBUA CUTHa.
Akwo komn'toTep abo NpoLecop BUKOPWUCTOBYIOTb ANA KEPYBaHHA TEXHIYHWUMMU
npucTpoamMmn abo TEXHONOTIYHUMK MNpoLecamun, Take MepeTBOPEHHSA TakoX Mo-
TpibHe. MpUCTPOI, AKi 34iACHIOTE NEPETBOPEHHS MOCAIAOBHOCTI ABINKOBMX UNCE
Ha aHaNoOroBWW CWUrHan, HasMBaltOTb LMPPO-aHaNOroBUMKU MepeTBOPrOBaYaMu
(LLAIM, aHrn. digital-to-analog converter, DAC).

Mapametpy undpo-aHaNOroBUX MepeTBOPHOBAYIB aHaNAOriYHi MapameTpam
aHanoro-umbpoBMNX NepeTBOPIOBaYIB.

1.3. NEPETBOPEHHA IHOOPMALLII B YHIBEPCA/IbHY
®OPMY ABINKOBUX YNCEN

JlrognHa cnpuiiMae pisHOMaHITHY iHPOpPMaLLito NPO HaBKOAWLLHIA CBIT yepe3
OpraHu 4yTTs, TUMYacoM SiIK KOMM'HOTep MOXe crnpuiiMati i obpobastn auwe
undposi, TO6TO AnckpeTn3oBaHi curHann. KoxHa aguckpeTa KBaHTYETbCH, i Kilb-
KiCTb KBaHTIB KOAYETbCA Y ABIVKOBIV CUCTEMI UNCAEHHS. [HWIMMYK ClOBaMK, Ha BXiZ
npucTpois 0bpobaeHHsa iHPopMaLlii HaaXOANTb MOCAIAOBHICTL ABIMKOBMX YMCEN.
Tomy nocTae 3aBfaHHA NepeTBOPUTU Pi3HI popmm iHbopMaLii — TekcToBy, rpa-
biuHy, 3ByKOBY Ta iHLWI — Yy GOpPMYy ABIVNKOBMX YMCeN.

MNMepeTBOpeHHA TeKcTOBOI iHpopMaLii y popmy ABilAKOBMX uncen

Ak BigOMO, TekcToBY iHOpPMaLLit0 NoAarOTb 3@ AOMOMOrOH0 CreLialbHUX CUM-
BO/IB: ByKB (niTep), UMdP, PO3AINOBUX | AIaKPUTUYHMX 3HAKIB, 3HAKIB MaTeMaTNy-
HWUX onepauin Towo. o6 ui cumBoan ctann «3po3yMivMu» Ans KOMM'toTepa,
KOXHWI CUMBOJ YBiANOBIAHIOKOTb 4O ABiIKOBOFO YMcia — KOOy CUMBOJY.
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Ynepue koayBaHHs nitep i undp 6yno 3aiicHeHo y 1840 p. 3 BUKOPUCTAHHAM
[ABOX CWUTHaniB: AOBIOro «TMpe» i KOPOTKOro «Kpanka». Taka cucTema KoAyBaHHA
Aictana Ha3By «a3byka Mop3se». 3a ii gonomMoroto 3pyyHo 6yno nepegasati MoBi-
JOMJIEHHS HA BEAUKI BiACTaHi, 34iICHIOMOUN AOBri 1 KOPOTKi HAaTUCKaHHA Ha Mpo-
CTWI TenerpadHuUii Karou.

JockoHaniwnii 5-po3pagHuii kog 3anponoHysas y 1870 p. dpaHLy3bkuin Te-
nerpadHuit iHxeHep bogo (Emile Baudot). Koa Boao 3ronom ctaB cTaHaapToMm Y
Tenerpadii.

[na 3a40BONEHHA BUMOT KOMN'HOTEPHOI TEXHIKW, AKa IHTEHCMBHO PO3BMBanach,
AMepuKaHcbka acoujalis ctaHgapTiB (American Standards Association, ASA) pos-
pobuna craHgapt ASCIlI (American Standard Code for Information Interchange), 3a
AKUM KOZYyBann 26 BEAUKMX i Manux nitep aHrincbkoro andasity, undpw, posai-
NOBi 3HaKWM 3a AOMOMOTOH 7-pPo3pAfHUX ABIKOBUX umcen. Kpim Toro, ctaHgapt
OXOMJIOBAaB KePIBHI CUMBOAW, LLO He MiAAAraan ApyKyBaHHIO.

MowwnpeHHa KoMM'tOTepiB y BCbOMY CBiTi, @ He JuLe B aHIIOMOBHUX KpaiHax,
3ymoBmao notpeby Bigobpaxkatn HauioHanbHi andasity. OCKibKN B KOMM'tOTEpPax
LUIMPOKO BUKOPUCTOBYHOTb HaliToBe, TOH6TO 8-po3pssHe NoAaHHSA ABIMKOBUX Yuncen,
kozyBaHHa ASCII 6yno po3wmpeHo A0 BOCbMU po3paais. Monoawi 128 uucen Big-
noBifann nonepeaHiv Bepcii cTaHaapTy (3a 3HadeHHs O HalcTapLloro po3psay),
a cTtapwi 128 umcen BiABOAUAM ANA KOAYBaHHSA HaLlioHanbHWX andasiTiB (puc. 1.6).
MixHapogHa opraHizauis ISO (International Standardization Organization, MixHa-
poAHa OpraHisauisf 3i cTaHZapTiB) NpuiiHana rpyny ctaHaaptie 1ISO 8859, saki Bu-

b, 0 0 0 0 1 1 1 1
bg 0 0 1 1 0 0 1 1
by 0 1 0 1 0 1 0 1

Bits b, by b, b, Column| 0 1 2 3 4 5 6 7
I 1 1 | |Rowl
0/0]0]O 0 NUL | DLE | SP 0 @ P P
0jo0j0]|1 1 SOH | DC1 | ! 1 A1 Q| a q
ojoj1]o0 2 STX |DC2| " 2 B R b r
0jo0f1]1 3 ETX |[DC3 | # 3 C S c s
oj1jo0]jo0 4 EOT |DC4 | $ 4 D T d t
0J1]0]1 5 ENQ | NAK| % 5 E u e u
oj1|1]o0 6 ACK|SYN| & | 6 F \ f \Y
o111 7 BEL | ETB ' 7 G w g w
110/0]0 8 BS |[CAN| ( 8 H X h X
11001 9 HT | EM | ) 9 [ Y i Y
110110 10 LF | SuB| * : J z j 2
1[0 )1]1 11 VT | ESC| + ; K [ k {
111]0]0 12 FF | FC . < L \ [ [
1111011 13 CR | GS - = Ml ] m }
1]11]1]0 14 SO | RS | - > N | A n ~
111 ]1]1 15 Sl US| 1 ? 0 - 0 | DEL

Puc. 1.6
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3HayatoTb 8-po3pAaHI KOAWM ANA PI3HMX TPyn HauioHanbHMX MOB. Hanpuknag, ISO
8859-1 — ana CLUA i 3axigHoi €Bponu, ISO 8859-5 — ana kogyBaHHA KMpuUAnUL,.
OaHak Taka cucTema KoAyBaHHA B Hallil KpaiHi 3 iCTOPUYHUX MPUYMH HEe MPUXKUI-
Nacb, HAaTOMICTb BUKOPUCTOBYBaM:

e Code Page 866 (CP866);

e KOI-8U — anda kosyBaHHsA yKpaiHCbKoro andasity;

e Code Page 1251, CP1251, Windows-1251 — cuctemy kogyBaHHs, po3pob-

NeHy komnaHieto Microsoft ana niaTpymMky knpuamui B IHTEpHETI.

I3 pO3BUTKOM KOMN'tOTEPHOI TEXHIKWN 1 IHTEpHETY 8-po3psigHe KOAYBaHHSA BXe
He BignoBigano HoBMM BMMoraMm. Y 1991 p. HekoMepuiliHa opraHizauis KoHcopui-
yM HOHikoay (aHrn. Unicode Consortium) 3anponoHyBana HOBUI CTaHZapT KOAy-
BaHHs HOHikog (Unicode), T06T0 yHiBepcanbHWUA KOA, KW 3abe3neynTb ABiNKo-
Be MoJaHHA CUMBOJIB YCiX MUCEMHOCTEN CBITY, 30KpeMa iepornidiyHOi MMCEMHOCTI
n MepTBUX MOB. FOHiKOg BMKOpUCcTOBYE 16-po3psasHe, TO6TO aBOOaTHE KOAyBaH-
HSi CUMBOJIIB, WO AacCTb 3MOTY OAHO3HAYHO MOJaBaTU CUMBOJIM BCiX BIZOMUX rpa-
biyHMX 3HakiB. Baxamo 3a3HaumTth, Wwo fOHIKOO fae 3Mory nogasaTv CMMBOJIM
MOB PIi3HWUX pac i HaLioHaNbHOCTEN, a TakoX ko0 bpalins ans nopen 3 obMexeHn-
MU GI3MYHUMM BAACTMBOCTAMM (HE3PAYUMX).

MepeTBOopeHHsA rpadiuHoi iHpopmauii y popmy aABiKOBMX umncen

[Jo rpadiuHoi iHpopMmaLii HanexaTb MastoHKWN, KapTUHW, KpecneHHs, reorpadi-
YHi 1 TonorpadiyHi KapTw, rpadikn, aiarpamu, ¢otorpadii Ta iHWI 306paxKeHHA
npesMeTiB HaBKOMLWHBLOrO CBITY. LlikaBo, Wo AtoanHa ana nepegaBaHHA iHPOP-
MaLii cnouyaTtky 3actocoByBana rpadivuHy dopmy i anwe HabaraTo nisHiwe — Tek-
CTOBY.

lpadiuHa dopma iHPopmauil B vector
KOMM'toTepax € OB'EKTOM AOCAIAXKEHHS
KoMnN'roTepHoi rpadikn — komnaekcy ecf@r

NPUHLMNIB, MeToAiB, 3aC0ObiB i TEXHOIO-

ril CTBOpPEHHA 1 06po6aeHHs rpadiuHoi VECTOR

iHbopmauii. OfHUM i3 HalBaX/MBILLWX

3aBZaHb KOMM'HOTEPHOI rpadikn € nepe- Vector

TBOpPEHHA rpadivHoi iHdopmauii y dop-

My ABINKOBUX YmCen. VeCtor
IcHye pekinbka cnocobiB Takoro ne- Puc. 1.7

peTBOpeHHsA (puc. 1.7).

3a BekTOpHOro cnocoby rpadiuyHe 306paXkeHHs NOAatOTb K CYKYMHICTb efe-
MeHTapHWX rpadiyHnx 06'ekTiB (rpadivHMX NPUMITUBIB): NiHIK, NaMaHWUX NiHiK, 6a-
raToKyTHUWKIB (MOAIroHIB), craanHiB, KpmBux besbe (Bézier curves) Towo. KoxeH Ta-
K rpadivyHnii 06'ekT ONMCYOTb MaTeMaTUYHUM Bupasom (Gopmynoro). Y nam'aTi
Towo. Hanpuknag, wob 306pa3nTtn Koo, NOTPIGHO 3HaTU: TMM LIbOro eNeMeHTapHOro
rpadiuHoro ob'ekta, MoOro pagiyc i kKoopauHat (abcuucy 1 opavHaTy) Moro LeHTpa.
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MaTemMaTuyHUin  onuc  rpadivyHmx
06'eTiB Aa€ 3mMory npocTo 1 epekTMBHO
BMKOHYBaTWU MepPeTBOPEHHA rpadiuHmnx
06'eKTiB: MepeMilleHHsa, 3MiHy MacLiTa-
6y, NOBOPOT, PO3TAryBaHHA (CTUCHEHHS),
CKOLLYBaHHA TOLLO 3a AOMOMOrOK aHa-
NITUYHOTO MepeTBOPEHHs (Tak 3BaHe
agiHHe nepemeopeHHs) MaTeEMATUYHUX
BMpasiB, WO OnucytoTb Li rpadiyHi
06'exTN.

[Jy>xe 6arato MOXJ/IMBOCTEN Npw 30-
Hbpa>keHHi cknagHux rpadiyHmMx ob6'ekTiB
Hajae KpwBa, fKYy 3anporoHyBaB Y
1964 p. dpaHLy3bkuii iHxeHep M'ep be-
3be (Pierre Bézier). Kpuea be3be
(puc. 1.8) onucyetbca NOAIHOMOM Tpe-
TbOro MOPAAKY, XO4a iHOAI 3aCTOCOBY-
FOTb | MOAIHOMM MEPLUOro Ta APYroro NopaAKy. 3MIHKOUN 3HaYEeHHS KOediLEHTIB
NoNiHOMa, MOXHa 3MIHUTU GOopMy KpMBOI. Taky 3MiHY 3HaueHb KoediLieHTiB 34iR-
CHIOKOTb OMOCEPEKOBAHO 3a AOMOMOIOH KePIBHUX (BY3N0BMX) TOYOK i Bigpi3kiB,
AOTUUYHUX A0 KPUBOI B NMOYATKOBIN i KiHLIEBIN TOUKaXx. 3'€4HyOUM MOCNIAOBHO KpU-
Bi be3be, MOXHa anpoKCcMMyBaTW 3aMKHYTUW i PO3IMKHYTUI KOHTYpU ByaAb-AKOro
CTYMeHA CKAaZHOCTI.

3a pactpoBoro cnocoby rpadiuHe 306paxeHHA NoAaOTb AK NPAMOKYTHY Ma-
TPULIO enemMeHTiB — nikceniB (aHra. pixel — picture element), Ha ski noainseTbcs
noyatkoBe 306paxkeHHs. Ha skicTb 306paXkeHHs BNAMBaKOTb Taki napameTpu i xa-
PaKTePUCTUKMN.

Po3mip 306paxkeHHs 3aneXuTb Bif, KiIbKOCTI Mikcenis. BusHauatoTb abo 3aranbHy
KibKICTb nikcenie (3a3Buuaii y Meranikcensx; 1 meranikcens = MinbitoH (10°) nikce-
NiB), abo OKPEMO KiNbKiCTb MIKCENIB 3@ TOPU3OHTANKO N BEPTMKAMIKD, HAaNPUKAAL,
1600x1200,1400x 1050, 1280x 1024, 1280x960, 1152x864, 1024x768, 800x600.

Po30dineHa 30amHicme — Le KifbKiCTb TOYOK Ha AtoviM (aHrn. dpi — dots per
inch) abo KinbKicTb MikceniB Ha AtorM (aHri. ppi — pixels per inch). Yum 6inblia
PO3Z4isbHa 34aTHICTb, TUM peaniCTUUHILle BUTAAae 306paXkeHHs.

KoxeH nikcenb mMae konip. Bigomo, wo 6yab-skuii konip abo BiATIHOK MOXHa
BMPA3UTM uYepe3 CUCTeMy TPbOX OCHOBHUX KO/NbOPIB — MoOe/b KO/60py (aHr.
color model). CitkiBka Nt0ACbKOro OKa TakoX CK/JaJa€eTbCs 3 TPbOX TUMIB KONbOPO-
BUX peLienTopiB (Konbo4yok). HavnowmpeHiwi Mogeni KoNbopiB y KOMMN'HOTEPHI
TexHiui — RGB i CMYK.

AbpesiaTypa RGB cknagaetbca 3 nepLimx NiTep Ha3B TPbOX OCHOBHWX KOJIbOPIB
aHIIINCbKOM: YepBOHUIA (aHra. red), 3eneHuii (aHra. green), GAakUTHWIA (aHrA.
blue). Cuctema RGB Hanexutb A0 agUTUBHOIO TUMNy Mogenei, Tob6To Oyab-aKun
KOJIp CTBOPHETLCA AOAaBaHHAM Yy PI3HUX MPOMOPLIAX TPbOX OCHOBHUX KOJbO-
piB — UEpBOHOrO, 3eNeHOro 1 GaakmtTHoro. RGB 3acTocoBYHOTL A/ BUBEAEHHS
KONbOPOBUX 306paXkeHb Ha eKPaHN MOHITOPIB.

Puc. 1.8
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Y nonirpadii BukopuctoBytoTb cy6TpakTMBHY (aHrA. subtract — BigHimMaTtn) cuc-
Temy KonbopiB CMYK (OCHOBHI KONbOPWU: CUHbO-3€NEHNI (aHIA1. Cyan), NypnypHW
(aHrn. magenta), »xosTuin (aHrn. yellow) i poasatkoBui YopHun (aHra. black)).
Ockinbkn B nonirpadii Npy HaHeceHHi 306paxeHHA Ha nanip abo iHWWA HOCIN
Ba>k/IMBO 3HATW, AKWI KONIp BiAOMBAETLCA, @ He KW MOMINHAETBLCA, TO TPU OCHO-
BHi kosibopy CMYK BigHiIMaroTbcs Big 6in10ro Koabopy.

OTxe, KONp KOXHOrO Mikcens B pacTpoBOMY 306paXkeHHi KOAYETbCS TpbOMa
ABIMKOBMMW 4YMCnamMK, sKi BiAMOBIAArOTb YaCTL KOXHOMO 3 OCHOBHUWX KOJIbOPIB.
TOUHiCTb BIATBOPEHHS KOJIbOPY BW3HAYAETbCA KiNbKICTHO rpagauii KOXHOro 3
OCHOBHWX KO/IbOPIiB, TOBTO Aiana3oHOM ABINKOBMX YMCEN, AKUMWU KOAYHOTbCA OCHO-
BHI KosibopW. KpiM TOro, TOUHICTb BIATBOPEHHA KOJbOPY MOXHa XapakTepu3yBaTtu
KiNIbKICTHO pO3pAAIB LMX ABIMKOBMX Yncen. Taknii napameTp 4acTo Ha3vBakoTb 2/1u-
6UHOH KOSILOPY.

KogyBaHHA 306paxkeHHA MaTpULEID YMCen 3a PacTPOBOro cnocoby aae wunpo-
Ki MOX/IMBOCTI A9 06p0o6eHHs Takmx 306paxkeHb, OCKiNbKW € HaraTo MaTeMaTny-
HWX MeToAiB 06bpobaeHHA UYMCNOBMX MacuMBIB. 3aCTOCOBYHOUM Taki MaTeMaTUYHi
MeTOAM, MOXHa ycyBaTu AedekTn 306paxkeHb, KOPUryBaTU KOJbOPOBY ramy, mo-
KpalllyBaTV peaniCTUUHICTb 306paXkeHb.

Mo3MTMBHOO BAACTMBICTIO PacTPOBOro Cnocoby € 3AaTHICTb CTBOPHOBATM 30-
Hbpa>keHHA Byab-AKOro CTyneHa CKAaAHOCTI, HaNpWKAaZ KapTUHW >XXMBOI MPUPOAN,
nopTtpeTn atogein Towo. Kpim Toro, 6arato NpucTpois BMAAKOTb 306paXkeHHs Yy pa-
CTpOBOMY BUMAA4i: LMdpoBi poToanapaTy, BigeokaMmepu, CkaHepu TOLLO.

OCHOBHMM HeAoNIKOM pPacTpOBOro
cnocoby € 3HauYHWI obcar undpoBmux aa-

HMX MOPIBHAHO 3 BEKTOPHMM CMocoboM.
[nsa 36epiraHHs, obpobneHHs i nepesa-
BaHHA pPacTpoBUX 3006paxkeHb MOTPIOHI
3Ha4yHi anapaTypHi 3aTpat. HemoxamBo
TakoX MaclTabyBatn 306paxkeHHs 6e3
BTpaTU 1oro sakocTi (puc. 1.9). Puc. 1.9

MepeTBOpeHHA 3ByKOBOI iHpopMaLii y popmy ABIMKOBUX uncen

JTroACbKMIA TONIOC, 3BYK MY3MUYHUX IHCTPYMEHTIB, 3BYKM B XXMBIi NPUPOAI — BCi
Ui 3BYKOBi CUIHaAM MOLIMPIOKOTBCA B MPY>KHOMY CepefoBuLli (rasax, pigvHax,
TBEPAUX TiNax) y BUMAAI XBWb | NepeHocATb iHGOpMaLito Big Axepena 4O Npu-
“Maua.

JlrognHa cnpuinmae 3ByKoBY iHGOPMALLitO OpraHaMy 4yTTa — ByxaMu. Y Tex-
HIYHUX MPUCTPOSX 3BYKOBUI CUrHa, WO Hece iIHPpopMaLlito, CnpuiiMaeTbes crneLi-
albHUM JaTUMKOM — MIKPOGOHOM, AKUA NEPETBOPIOE KOAMBAHHA TUCKY MPY>KHO-
ro cepefoBuLLa Ha NepeMillleHHA MeMbpaHW, Ake CBOEKD Yeproro NepeTBOPHOETHCA
Ha eNneKkTPUYHUI CUrHaN — KONMBaHHA eNekTPUYHOI Hanpyrn abo cTpymy.

BuxigHuii curHan mikpodoHiB HaaTo cnabkuii, i horo noTpibHo migcmantu. Lle
3aBJaHHA BUKOHYE e/1eKmpoHHUU nidcusioeay, AKMA CTOITb Ha BUXOAI MiKPODOHa.
Micha niacmneHHa curHan GINBTPYETbCA 3@ AOMOMOro0 aHanorosoro inbTpa,
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KM 3MEHLUYE piBEHb LWYMIB i YCyBa€ fBULLE HaKNajaHHSA CNeKTPiB 3a ANCKPETU-
3auii (aHra. aliasing). Jani aHanoro-unMbpoBNA NepPeTBOPIOBAY MEPETBOPHOE CUT-
Ha/i Ha NOCNIAOBHICTb ABIMKOBUX YMcen, AKi Moxe 0bpobasTy komn'toTep.
3ByKkoBa iHpopMmaLlis, nepeTBopeHa B LndpoBy Gopmy, 36epiraeTbca B Nnam'aTi
y Burnagi 3sykosux dannis (aygiodainnis) nesHoro popmaty. @opmam 3BYKOBOrO
bainy BM3HAYaETbCA CNOCOOBOM, CTPYKTYPOHO | 0COBANBOCTAMU NOJAHHSA 3BYKOBOI
iHbopmauii ans ii 36epexxeHHs B Nam'ATi komn'totepa abo Ha iHWKX UUdpoBmX
Hociax (CD, DVD). HanowmpeHiwnmMu € Taki rpynu popmartis 3ByKoBux darinis:

® 6e3 CTUCHEeHHS IHpopMaLiT;

® 3i CTUCHeHHAM iHbopMaUii 6e3 ii BTpaT;

® 3i CTUCHeHHAM iHbOpMaLii i3 BTpaTaMu.

3ByKkoOBa iHpopMaLiis 36epiraeTbcs 6€3 CTUCHEHHS fK MOCAIAOBHICTb ABIMKOBUX
yncen, AKa HagXxoAMTb 3 aHanoro-umdpoBOro nepersoptoBava, To6To0 B Heobpo-
6aeHoMy «cupoMmy» BUragi. HalriBigomilummmn popmataMu Takoro BUAY 3BYKOBMX
dannis € WAV i AIFF.

CmucHeHHs 3BYKOBOI iHQOpMaLii — Lie nepeTBOpeHHsA ii 3 ofHiei dopMn Ha
iHLLY 3 METO 3MeHLIeHHsA obcary. Lle npouec rpyHTYETbCA Ha YCYHEHHI CTaTmC-
TUYHOI HaAAMLIKOBOCTI, AKA MICTUTbCA Yy BUXigHMX daHux. CTyniHb CTUCHEHHS Xa-
PaKTEPU3YETLCA KOeQPIYIEHMOM CMUCHEHHS, SKUA AOPIBHIOE BiAHOLWEHHIO 06CAry
BUXIZHUX AaHWUX JO 06CAry CTUCHEHWX JaHWX.

CTucHeHHsA BigbyBaeTbca 6e3 8mpam, AKLWO MOXANBO BiAHOBUTW BUXiAHI AaHi
6e3 CnoTBOpEHb, i 3 BTpaTamu, SKLLO Nif Yac BiAHOBJEHHA BUXIAHUX JaHUX CTa-
FOTbCS CMOTBOPEHHA. HalnowwupeHiwi dopmaTtv cTUcHeHHs 6e3 BTpaTt — FLAC,
APE, a i3 BTpatamn — MP3.

Y cTucHeHHi 6e3 BTpaT BMKOPWCTOBYHOTb anpiopHy iHbopMalito npo Te, ski
JaHi TpannsaTbCsA yacTiwe, a Aaki — pigwe. Toai AaHi, AKi TPanAAOTbCA YacTile,
KOAYHTb ABIMKOBUMMW YMCAAMW 3 MEHLLOK KiNbKiCTHO po3psajiB, a fki pigwe —
6inbLUOLO.

MpuHUMN CTUCHEHHA 3BYKOBOI iHPOpMaL,ii 3 BTpaTaMu MOAAraE B TOMY, WO iC-
TOTHa iHpopMaLLis 36epiraeTbcs, a HEICTOTHA, AKY BCE OAHO HE MOXHAa CMPUIAHATH
yepes ncmxodisioNnorivyHi ocobamBocTi cyxy, — BiakuaaeTbca. Hanpuknag, cnab-
KU 3BYKOBWIM CUTHaAN Ha POHI CMABHOrO Ha CAyX He CMpUIMAETbCA, TOMY KOro
MOXHa BIAKMHYTN 6€3 ICTOTHOrO MOripLUEHHS SKOCTI 3ByYaHHS.

MNMepeTrBopeHHA BigeoiHdpopmauii y popmy ABilikoBUX umncen

BigeoiHdopmalin (Big nat. video — «amntocs, bauy») — iHbopmauis y dopmi
PYXoMux 306paxeHb. CPUNHATTS NHOAMHOK PYXOMUX 306paxeHb rPYHTYETbCA Ha
(Hepyii 30py, abo nepcucTeHuii (Big nat. persist — «noctiiHo nepebysaTw, 3a1u-
WaTnca») — NcMxodianyHii 0CcobAMBOCTI 30POBOrO CIPUMUHATTA AUCKPETHUX MO-
CNiOBHUX 300paxeHb sk HernepepBHUX. OKO NHOAMHU Ma€E iHepLUiMHICTb, fAKa Mno-
NAra€ B TOMYy, WO MiCAs no4aTKy BMAWBY CBiTJ1a Ha 30pOBMIM aHaji3aTtop BiAYyTTA
HapocTae npnbamsHo 3a 0,1-0,25 cekyHan. AKLWO 3MiHIOBaTV 306paXkeHHs MnoJo-
XKEHHA npesMeTa B MPOCTOPi 3a MEHLWMWI iHTepBan yacy, e CnpuinmMaTumeTbCs
OKOM $IK HEMEPEPBHUIA PyX.
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OZHVM i3 HalBaXX/MBILIMX MapaMeTpiB AKOCTI BigeoiHdopMmauii € yvacmoma
kadpie (aHrn. frame rate) — KinbkiCTb 306paxkeHb 3a OAMHULIO Yacy (CekyHay)
(aHrn. frames per second, FPS). Y pasi 36inblueHHA YacTOTU KajpiB 36iNblUYETbCS
naasHicme pyxy. Yactota kagpiB y HiMomy KiHemaTtorpadi 6yna 16 kagpis 3a ce-
KyHAY, @ i3 pO3BUTKOM 3BYKOBOTIO KiHO 3pocaa A0 24 KaapiB 3a CceKyHay.

KoxxeH kagp BigeoiHpopMaL,ii nepeTBOptotoTh Y GOpMy ABINKOBMX YMCen sk rpa-
divHe 306paxkeHHs | gani GopMyroTb MNOCNIAOBHICTL KaapiB B iHPOPMALiMHWIA NOTIK.
O6b6csr BigeoiHdopMaLii HabaraTto nepeBuLLye 06CArM iHWKX BUAIB iIHGOpMaLLi.

MynbTnmegia

Mynbtumegia (aHrn. multimedia, Big nat. multum — «barato» i medium —
«cepesoBuLLe») — KOMbBIHaLis TeKCTOBOI, rpadivyHOl, 3ByKOBOI, @ OCTaHHIM YacoM
BiZleo- Ta aHiMaLiMHOI iIHpopMaLii B ogHOMY (HhopmayiliHomy ob'ekTi. baraTto cy-
YacHWx 3acobiB My/nbTMMegia NpaLorTh B iHTEPaKTUBHOMY pexumi, TobTo cno-
XunBay iHbopMaL,ii MOXe BNAMBaTU Ha NPOLEC MYJbTUMEAINHOIO NojaHHA.

MynbTmegiiHe NoAaHHs IHPOpPMaLLl LWMPOKO 3aCTOCOBYOTh Y HayKOBMX A0-
CNIAXEHHSAX, Cy4aCHOMY BUPOBHWULTBI, OCBITI, pekaami.

Mig yac HaBYaHHA MyNbTUMeiliHe NoJaHHsA iIHopMaLLl, AiFoun Ha pi3HI KaHa-
NN CNPUWHATTSA, Aa€ 3MOry rmnblue 3po3yMmiTv 1 3aCBOITU MaTepian, MakCMManabHO
HabM3NTUCh A0 peanbHOCTI.

a N
TECTOBI 3BABAAHHA
WO MK PO3YMIEMO M4 IHGPOPMALIEKD?
1. Cayx, 3ip, cMak, 3anax, BiguyTTs
2. 3bepiraHHs, NnepesaBaHHA, 06pobAeHHS, NOLYK AaHUX
3. BigomocTi npo npeameTn, Nogii, ABMLLA Ta NPOLLECU HaBKOANLLIHbOTO CBITY
4. TekcT, 3ByK, HOMep, rpadika

UNOPOBI CUTHANN — LIE:
1. curHanm, HenepepBHi AK 3a iHGOPMaTMBHMM NapaMeTpoM, TakK i 3@ YacoMm
2. curHanu, HenepepsHi 3a iHOOPMATMBHMM NMapaMeTpPoM i ANCKPETHI 3a YacoM
3. curHanu, Wo BW3HAYEHi B MEBHI MOMEHTM Yacy i MOXYTb MaTW TiJIbKW MEBHI
[,03BOJIEH PIBHI
4. cuUrHanv, HenepepBHi B yaci I KBaHTOBaHi (ANCKPETHI) 3a iHGOPMaTMBHUM
napamMeTpoM, BM3HayeHi B Byab-AKWI MOMEHT yacy, a iHpopMaTMBHMIA Napa-
METP MOXe MaTW He BCi 3HaUEHHS, a TiZIbKM MEeBHY KiNbKiCTb A03BONEHUX 3Ha-
yeHb (piBHIB)

(& J
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KOMMN'IOTEP — OCHOBHWUM 3ACIb OBPOBJ/IEHHA
IHOOPMALLII

Y nmpoueci iCTOpMUYHOrO PO3BUTKY JILOACTBO CTBOPWUAO Barato TEXHIYHUX Mpu-
CTPOIB, MaLIMH, MeXaHi3MiB A/1A NoJerweHHs i NiABULLEHHA NPOAYKTUBHOCTI Npayi
nogmHW. LLMpoko BIAOMUMMK € MaLLVHW, fiKi 3aCTOCOBYHOTb Y MPOMMUCAOBOCTI ANS
06p0obaeHHs MaTepianiB — MeTasiB, AepeBa, NiactMmac, 418 BUPOOHMLTBA 1 nepe-
TBOPEHHA eHeprii. Baxxko yaBuTn cobi TpaHCMOPTHY rany3b abo cyyacHe cCinbCbke
rocnogapctso 6e3 3acToCyBaHHSA TPAHCMOPTHUX | TEXHIYHMX 3acobiB.

Komn'toTep, Ha BigMIHY Bif iHLLIMX TEXHIYHMX 3acObiB, LLO NoAerwyroTb QisnyHy
npauto i nos'asaHi 3 mMaTepianamun abo eHeprieto, Mae cnpasy 3 iHPOPMaLLEHD i
NPV3HaYeHWI ANA NONErWeHHA Ta NiABULLEHHA NPOAYKTUBHOCTI PO3yMOBOI npawi
nmoanHn. Komn'toTep 3BiIbHAE NHOAMHY Bif ManonpoAyKTUBHOI, PYTUHHOI BUCHAX-
NnBOI pobOTK 1 Aa€ 3MOry 3aiHATUCA TBOPYOHO NpaLero, NiABULLYIOUN TUM CaMUM
il MPOAYKTUBHICTb.

Y nonepegHbOMy po3gini 6yno po3rasHyTO MOHATTA iHOpMaLi, il OCHOBHI
BMAN Ta dopmu. [na nepeTtBopeHHs iHbopMmauii 3 ogHiei dopmmn B iHWY, obpo-
61eHHs iHbOopMaLii Ta 34iMCHEHHS IHWKX IHPOpMaLiMHWX npoueciB Byno BUHAR-
AEHO | CTBOPEHO creLianbHi TeXHIUHI 3ac0bu, OCHOBHUI cepeg, AKX — KOMN'toTep.
IHbopmaLito, Wo HaaxoaWTb Y KOMM'OTEp | Nignarae obpobieHHo, y Komn'toTep-
HMX HayKax Ha3nBatoTb OGHUMU.

2.1. NIPUHLUUNNN POBOTU KOMIT FOTEPA

Komn'toTep sik TEXHIYHMI MPUCTPIA ans obpobieHHs iHPopmalii nobysosa-
HWIA Ha TaKMX OCHOBHWX MPWHLMNAX.

MpuHuMn aBiikoBoro kogyBaHHA iHoOpMaLii nonsrae y ToMy, WO 3 yCixX
dop™m i BugiB iHGOpMALIT AN CPUAHATTS, 3anam'sTOBYBaHHS Ta OOpPOOaeHHS
KoMn'toTepom BMBpaHO €anHy GopMy nogaHHA iHPopmaLii — Popmy ABINKOBUX
yncen.

Yce pizHOMaHiTTS dopm i BuaiB iHpopMaLil, aky noTpibHO BBECTM 1 06poO-
61T KOMM'tOTEPOM, MepeTBOPrOETHCA Y dopmy ABiVkoBUX 4ucen. Lle yHiBep-
canbHa dopma nogaHHA iHPopmauii, 4O AKOI MOXHa 3BeCTW BCi iHWI dopmu
iHpopmauii. Hanpuknaa, yvicnoBa iHhopMaLis y 3BUYHIA AfS CNPUAHATTSA NitO-
AVIHOKO JeCATKOBIM CMCTEMI YUMCNEHHA, @ TakoX OyKBW, pO3AinoBi 3HaKKW, cnewi-
aNbHi CMMBO/IM TEKCTOBOI iHbGOpPMaLLii NepeTBOPOOTLCA Ha ABIMKOBY CUCTEMY
umncaeHHs 3rigHo 3i ctaHgaptamu ASCIl Ta Unicode. MpadiuHa iHbopmauis no-
AINAETBCA HA €NeMEHTU, KOXEH i3 AKMX TakoX NepeTBOPIOETLCA Y GOpMY ABiK-
KOBUX uymncen. Y dopMmi ABIMKOBUX 4MCeN KOAYETbCA TaKOX KoJjip rpadivHoro
306paxkeHHs.
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LLinpoke 3acTtocyBaHHs ABIMKOBMX 4uncen sk yHiBepcanbHOI GOpMM MOAAHHSA
iHbopMaL,ii 3yMOBJNEHO TakKMMKW BaXJMBMMWU npudmvHamu. [Mo-neplue, ABilikoBa
cucTeMa YMCNeHHA € BIN3bKOK J0 ONTUMabHOI. fIK BiAOMO 3 MaTeMaTuKK, ONTU-
MaJIbHOKO € CMCTEMA YMC/IEeHHS 3 ocHoBOw Tt = 3,14. Mo-apyre, y ABINKOBIA cucte-
Mi UMCNEHHSA BMpPaXkatoTb NOTIYHI 3MiHHI BEAMYMHW 1 NOTiYHI PyHKLUIT. [Mo-TpeTe,
apvdMeTMUHi onepadii i3 6aratopo3paagHVMN ABINKOBMMUW UYMCNaMu (AOfaBaHHS,
BIZAHIMaHHS, MHOXEHHS, AIJIEHHS) MOXHa NoAaTu Yepes NorivHi onepaLii 3 0gHO-
PO3PAAHUMU ABIMKOBUMW YmMcnaMu. |, roNoBHe, 418 BMKOHAHHA JIOTIYHMX Ornepa-
LA CTBOPEHO TEXHIYHI NPUCTPOI, IKi HAa3MBatOTb JIOFIYHNUMUN eNeMeHTaMW.

MpuHUMN nporpamMHOro KepyBaHHA. BugaTHWI aHMIMCbKUIA  MaTemaTuK
Y. bebbigx y 1833 p. po3pobmB NPOeKT yHiBepcanbHOI LnbpoBoi 06umncitoBanb-
HOI MalWWHW 3 NPOrpaMHUM KepyBaHHAM (npoobpa3 cydacHoi EOM), a pa3om i3
copaTHuLeto Agoto ABrycToro JlaBnelic, OHbKO aHraicbkoro noeta . baripo-
Ha, OBrpyHTYBaB i MOKa3as, WO aHa/NTUYHY MaLUMHY MOXHa pPO3rajatn fK 3aci6
CTBOPEHHS GOpMyn, My3ukW, KapTuH. B oaHin i3 3amiTok JlaBnelic onucana npuH-
umn obumcneHb umncen bepHynni Ha aHaNTUYHIM MalVHI, AKMA Yy NOAanbLUOMY
6yn0 BM3HaAHO nepLioto nporpamoto. [MpUHLMN KepyBaHHA MoAAra€ B TOMY, LLO
06p06aeHHs IHPOPMALLT KOMMN' HOTEPOM 3AINCHIOETLCS B dBMOMAMUYHOMY PEXUMI
nig KepyBaHHAM npozpamu. TepMiH «aBTOMaT» NMOXOAMUTb i3 AaBHbOrpPeLbKoi MOBU
I O3Ha4ae «TakuK, WO Aie caM», TOBTO KOMM'FOTEPOM KEepYE He NOAMHA, a nporpa-
ma. [ig nporpamMoro po3yMitoTb MOCAIAOBHICTb KOMaH4 — pPo3nopsagkeHb abo
BKa3iBOK A/A BUKOHaHHA NeBHWX onepauin (gin). Kpim TepMiHa «koMaHza», BXW-
BAKOTbCA TaKOX TEPMIHU «iHCTPYKLIf», «AnpekTuBa». [MOHATTA nporpamu TiCHO
noB'A3aHe 3 NMOHATTAM aAropuUTMY.

Anropntm — ogHe 3 QyHAAMEHTaNbHMX MOHATb MaTEMATUKM 1N iIHPOPMATUKW.
MixHapogHa opraHisauia ctaHgapTie (ISO) TaymaumTe anropmtM fiK «CKiHUEHHY
CyKYMHICTb pO3MopsAaKeHb, AKi BU3Ha4YatoTb PO3B'A30K Npobnaemu (3ajadi) 3a J0-
MOMOTOH CKIHUEHHOI KiNbKOCTi onepadiri (ain)». MporpamMa — Le 3anuc aaroput-
MY 3a MEBHOK CMCTEMOIO MpPaBwJ, AKY Ha3MBaKOTb A/120PUMMIYHOK MOBOHO.

Otxe, komn'toTep 06pobase iHGOpMaLito B aBTOMATUYHOMY peXuMi Nig Ai€to
nporpamu, CKAageHol JIFOAMHOK (MPOrpamMicTomM) Ha OCHOBI po3pobaeHoro anro-
pUTMy pO3B'A3Ky Npobaemu (3agaui).

MpuHuMN nporpamu, wo 36epiraeTbca B nam’'saTi komn'totepa, 3anpono-
HyBaB aMepUKaHCbKUA yueHul [xoH ¢doH HelimaH y 1945 p. Taka nporpama mae
3HauHi nepeBarn. 3a3Buyain y nMam’aTb KOMN'tOTepa 3aBaHTaxyroTb Harato npo-
rpaM pi3HOro piBHA | XapakTepy. 3aMiHMBLUM B Mam’'aTi OAHY MpoOrpamy iHLO,
MO>XHa 3acToCyBaTh KOMM'IOTEp A4 PO3B’A3aHHA pi3HMX 3agad. TobTo nporpama,
wo 36epiraeTbca B Nam'aTi kKoMn'totepa, pobuTtb MOro yHiBepcasibHUM NPUCTPOEM
ans obpobneHHs iHbopmauii. Kpim TOro, ue gae 3mory Kopurysat i 3MiHHOBaTU
caMy nporpamy, Hanpukaaz AN NOAIMWEeHHA il XapakTePUCTUK Ta HanarogKeHHs.

MpuHUMN oaHOpiAHOCTI Nam’ATI 03HavaE, WO KOMaHAM NporpamMu NojaoTb-
ca y dopmi ABINKOBMX umcen, SK i iHpopmaLis, Wwo nignarae obpobieHHo, i MO-
XyTb 36epiratnca B Takii camiv nam'aTti, TO6To Nam'saTb € OAHOPIAHOK AK ANA Aa-



2.1. MprHYymnn poboTn Komn'toTepa 25

HWX, TaK | AN KOMaHA. Lle ga€ 3mory BUKOHYBaTK 3 KOMaHAaMu Taki cami onepadwii,
AK | 3 AAHUMMW.

34aTHICTb BMKOHYBaTW onepaLii 3 KOMaHAaMy NMporpaMu € Ay>Xe Ba<JIMBOHO.
Mo-nepLe, 3MiHIOKOUYM Aesiki KOMaHAW B NPOLLECi iX BUKOHAHHA 3aleXHO Bij pe-
3yAbTaTiB nonepeAHboi poboTH, MOXHA 3HAYHO MIABULLUTL FTHYYKICTb | afanTuB-
HiCTb Nporpam. lMo-apyre, MOXHa 3a AOMOMOrOK KOMaHJ, OAHI€El nporpamu 06-
pobAATM KOMaHAW IHWOI nporpaMmu. Ha uUbOMYy NPUHUMNI FPYHTYETbCA AiA
TpaHCcAATOpIB, TOBTO crneLianbHUX MpPorpam, Aki NepeTBOPHOOTL NPOrpamMu, Hamnum-
CaHi OAHIED aNropUTMIYHOKD MOBOLD, Ha MPOrpamu, HammcaHi iHWOK anropPUTMIY-
HOK MOBOIO.

Akwo paHi 1 nporpamu 36epiratoTbCa B €AMHIN Nam'ATi, TO Taki KOMM'toTepwu
HasnexaTtb A0 NPUHCMOHCLKO20 TWMYy (3a Ha3Bor [TPUHCTOHCHKOrO YHiBEPCUTETY
(CLLA), pe 3anponoHyBanu Lo igero). Y komn'toTepax 2apsapdceko2o Tuny (Hasa-
nm Ha uvectb lapBapacbkoro yHiBepcutety (CLLUA), BuUeHi sakoro po3pobuan uo
CTPYKTYpPY) AaHi 1 KOMaHAW 36epiratoTbCa OKPEMO OAHE Bif OAHOTO.

MpuHumn agpecHocti nam’aTi. MNam'aTe Komn'toTepa, y AKiN 36epiratoTbes
nporpamn 1 AaHi, NobyaoBaHO Yy BUMAAI NOCAILOBHOCTI MPOHYMEPOBaHUX esle-
MeHmig Nam'ATi, AKi Ha3WBaKTb KAIMUHKAMU nam'aTi, abo komipkamu nam'aTi
(aHrn. cells memory). MopaakoBuin Homep enemeHTa Nam'sTi — Ue oro adpeca.

Appecy enemeHTa nam'aTi B KOMN'tOTepPi NogaHO ABIMKOBUM YncaoM. OcKinbku
JBiliKOBa CUCTEMa YMC/IEHHS € YHiBepcasbHOW, 3a 1i JONMOMOroto B KoMM'toTepi
noZaroTb i AaHi, WO NignaratoTe 06po6AEHHIO, | KOMaHAWM MporpamMu, i agpecu Ko-
MaHZA Ta JaHWX.

[BikoBe NogaHHA agpec KOMaHZ i JaHWX Ja€ 3MOry BUKOHYBAaTW 3 agpecamu
Taki cami onepaLiii, K i 3 JaHUMK 1 KOMaHAaMM 3a AOMOMOFOH TakMX CaMUX TeX-
HiYHWUX 3acobiB.

Y KOXXHOMY enemMeHTi Nam’'aTi MoXe po3MilLyBaTLCA (3anaM’sTOBYBaTUCA) OAHE
ABiliKOBe uncnio. AKLO ABiAKOBE UMCNO MaE BIiCiM po3psjiB, Moro HasmBatoTb 6adi-
mom (aHrn. byte), a BiANOBIAHWA enemMeHT Mam'sATi, Y AKOMY PO3MILLy€eTbCA Take
JBiiKOBe UnCNo, — 00HObAlUmMHUM eneMeHTOM MNaM'aTi.

Ha cyuacHomMy eTani po3BUTKY KOMM'HOTEPHOI TEXHIKM LUIMPOKO 3aCTOCOBYHOTh
nam'atb i3 4-6alTHUMK (32-po3psagHumMK) | 8-6auTHUMKU (64-po3psgHUMM) efe-
MeHTamu nam’'sTi. [BiikoBe UnCio, WO PO3MILLYETbCA B OAHOMY eNeMeHTI nam'sTi,
B iIHPOpMaTWLi YacTo Ha3MBatoTb C/1080M (aHra. word).

3rifHO 3 NPUHLMUMNOM MOC/iAOBHOrO BUKOHAHHA KOMaHA, KOMaHAW ans 0b-
pobneHHA iHQOpMaL,ii BUKOHYHOTbCA ofHa 3a ogHoto. o6 3abesneuntn Takun
npoLec, KOMaHAM TakoX PO3MILLyHOTbCA B NaM'ATi MNOCAIAOBHO, OAHa 3a OAHOHO,
TOBTO HacTyrnHa KoOMaHAa B nam’sTi — 3a HacTyrnHOW agpecoto. [icns BUKOHaHHs
YeproBoi KOMaHAM BMKOHYBaTUMETLCS HaCTynMHa KoMaHzAa, ToO6To KkoMaHaa, agpe-
Ca AKOi Ha oAMHMLtO Binblia 3a agpecy NOTOUHOI KOMaHAW.

3MIHUTU TakUn NOPAJOK BUKOHAHHA KOMaHZA MOXHa cneyiasieHUMuU KomMaHoa-
MU — KOMAaHOaMu po32asnyxxeHHsa abo komMaHoamu nepedasaHHs KepyesaHHs. AKLLO
y nporpami Tpanif€eTbCcA Taka KOMaHZa, TO aHafi3yeTbCsA pe3yabTaT nornepesHboi
onepadii abo cneuiaibHUA CUrHaN i 3a1eXHO Bif pe3y/nbTaTiB Takoro aHanily Bu-
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KOHYeTbCA abo KOMaHfa 3a HacTyMHOK aApecoto, TOBTO NPOAOBXKYETbCA 3BUUHUN
NopsAOK BUKOHAHHA KOMaHj, abo KOMaHAa i3 3a3ganerisb 0byMOBIeHO aspe-
COHO, sIKa B ABHOMY Yl HESIBHOMY BUIAAI MICTUTLCA B Ll mporpami.

Came MpUHLMN NOCNIZOBHOMO BMKOHAHHS KOMaHZA i HasBHICTb CrieljiasbHUX Ko-
MaHZ, MepeaaBaHHs KepyBaHHS 3abe3neuyroTb asmomamuyHull pexum pobomu
Komn'romepa, 10610 06pobaeHHs iHbopMaLii KoMn'toTepoM 6e3 BTpyYaHHS NHOAMHM.

2.2. IEPAPXIYHI PIBHI KOMM'KOTEPA

Komn'toTep € TeXHIYHWMM MPUCTPOEM, WO MA€E CKAAAHY i€papXidHy CTPYKTYpY.
o6 3po3ymiTn poboTy kOoMM'toTepa, NOTPIOHO NpoaHanizyBaTn NPOLECH B HbOMY
Ha BCiX PiBHAX i€epapxXil.

®iznuHuiA piBeHb. HalHmxumii piBeHb iepapxii — Gi3NUHWIA, TOYHIWeE, enek-
TPOTEXHIYHWNIA piBeHb. OCHOBHUMW O6'EKTaMM Ha LibOMY PIBHI € e/IeKTPOHHI ese-
MEHTWN — MpPAaH3UCMopu, KOHOeHcamopu, pe3ucmopu, Hociamu iHGopMaLii — estek-
Mpu4Hi cueHanu. TNpoLiecn NepeTBOPEHHS €NEeKTPUUHMX CUTHaNIB B €1eKTPOHHUX
efleMeHTax aHani3yoTb METOAAMU eNeKTPOTEXHIKM A enekTpoHikn. CaMme Ha LboMy
PiBHI pPO3B'A3ytOTb NpPobaemMU MiABULLEHHA LWBWAKOAII NPUCTPOIB KOMM'toTepa i
3MEHLLEHHS €HepProCroXnBaHHs.

PiBeHb noriuHux enemeHTiB. OCHOBHUMMK O6'eKTamMM aHanizy Ha LbOMY PiBHiI
€ /I02I4YHI eslemMeHmuU, siKi BUKOHYIOTb ornepauii 3 s02iyHUMU cuzHaaamu. Hannowm-
PEHIWNMW € TaKi NOTIYHI eNeMeHTK:

® enemMeHT «I» («<AND»), AKMIN BUKOHYE OMepaLiito KOH' FOHKLT;
enemeHT «ABO» («OR»), KU BUKOHYE omnepaLiito An3 FOHKLT;
enemeHT «HE» (NOT), askuin BUKOHYE onepaw,ito 3anepeyeHHs;
enemeHT «l-HE» (NAND), faKknii BUKOHYE onepaL,ito 3anepeyeHHs KOH HOHKLIT
TOLLO.

JloriyHi curHanm noB'A3aHi 3 cMrHasamun Ha nonepesHbLOMy Qi3MYHOMY PiBHI
TakO 3a/IeXHICTIO: BECh Jiana3oH MOXAMBOI 3MiHM i3MYHOro curHany (y nepe-
BaXKHiI BiNblIOCTI BMMaAKIB — L& eNeKTpMUHa Hanpyra) MOAINAETbCA Ha Tpu
30HW — 30Ha norivyHoro 0, 30Ha AoriyHoi 1, 30Ha HEeBM3HAYEHOCTI, Aka MICTUTbCS
Mi>X ZIBOMa MnonepesiHiM/ 30HaMu.

PiBeHb uundppoBux npuctpois. Lndposi npuctpoi cknagaroTbCa 3 JOTIYHMX
eNleMeHTiB, 3'eaHaHnX Y neBHWIK cnocib. Lindposi npuctpoi noainatote Ha kombiHa-
YLOHI yugbposi, y AKMX BUXIAHI NOFIYHI CUTHaAW BU3HAYatOTbCA JINLLE BXIAHUMMW CUTHA-
Namu i CTPYKTYpORO 3B'A3KIB MiXK JIOMIYHUMU enemeHTamu, i yugposi npucmpoi 3
nam’ammio, y AKNX BUXiAHI NOTIYHI CUTHaAN NPUCTPOLIO 3anexaTb AK Bif BXIAHWX, TaK i
BiZ, BUXIHWNX CUTHaNIB NOMIYHUX €IEMEHTIB, L0 BXOAATb 40O CKAaAy LibOro NMpuCTpoOLo.

Y koMn'toTepax 3aCTOCOBYOTb TaKi LUPPOBI NOTiUHI MPUCTPOI:

® pericTpy — NPUCTPOI ANs 36epiraHHA ABIMKOBWX Yncen (ABIMKOBUX CAiB);

® CymMaTopu — NPUCTPOI ANs AOAaBaHHS i BigHIMaHHSA ABINKOBMX YnCen;

® jfewmndpaTopm i WNPpaTopn — NPUCTPOT ANA NEPETBOPEHHA ABINKOBUX UYK-

cen 3 oAHiel Gopmu B iHLLY;

® MYNbTUMNAEKCOPU i AEMYNbTUNAEKCOPU — MPUCTPOI ANA MIAKJOYEHHA OKpe-

MWX PO3PSAAIB ABiIKOBOrO YMcaa A0 NEBHUX NPUCTPOIB;
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® NPUCTPOI NOPIBHAHHA — MPUCTPOI A8 NMOPIBHAHHSA ABINKOBMX Ymncen i pop-
MyBaHHA KOMaHZ: «binblle», «MeHLLe», «piBHO» TOLLO.

Ha ubomy iepapxiyHOMy PpiBHI onepauii BUKOHYIOTb i3 6araTopo3pagHAMM
ABINKOBMMY Uncnamm. 3B'A30K i3 nonepesHiM HUXUYUM PIBHEM TaKUIA: KOXKEH PO3-
pA4 ABIMKOBOroO 4nc/ia — ULe JOTYHUIA CUrHaA mnonepesHboro piBHA. Lindposi
npuUcTpoi — 6aratopo3psaaHi, NPUYOMY KOXEH po3paj NobyaoBaHUN Ha NOTiIYHNX
eleMeHTax i Ma€E aHasoriuHy CTPYKTYpY.

Kpim OaHux, nosaHux MOCAIZOBHICTIO ABIMKOBUX uunces, WO 06pobastoTbCs
LUPPOBMMN MPUCTPOAMMU, Ha LMDPOBI NPUCTPOT HaAXOAATb TaKOX CUSHAIU Kepy-
BAHHA: CUTHaN 3anuncy B LUUPPOBMI NPUCTPIX, CUTHAN YUTaHHA, CUTHAA NpPUIomMy
Aa@HWUX, CUTHaN BUAABaHHA JaHWX TOLLO.

lepapxiuHi piBHI KkomaHa. CyKynHiCTb KOMaHZA KOMM'tOTepa YTBOPHE AOCUTb
CKNafHy i€papxiyHy cucteMy, TOMy NamM'aTb KOMM'tOTepa TakoX MaE CKAaZHY
iepapxivHy CTPYKTypy. Y npoueci 06pobaeHHs iHdopMaLii B KOMN'toTepi BUKOPUC-
TOBYHOTbCA KOMaHAW Pi3HOro iepapxiYHOro piBHS.

HaliHnxumii iepapXiyHWin piBeHb CTAHOBAATb MIKPOKOMAaHAM — NOTiYHI cur-
HaaW, WO MatoTb NNLLE ABa 3HAYEHHS, AKi KepyroTb MeBHUM LUGPOBUM NMPUCTPO-
€M MnpoLecopa: pericTpoM, CyMaTopoM, ApPanBepoOM LWWNHM TOLLO. AKLLO NOTiUYHMN
CUrHaN Ma€ 3HayeHHA «1», Le O3Hayae «BUKOHATX MEBHY Mikpoomnepauito». Hau-
NOLWMPEHINMMN € MIKPOKOMaHAM Ha BMKOHaHHA TakMx Mikpoonepaw,im:

® 3aMnunC JaHWX y pericTp;

® aKTMBAaLiA ApaliBepa LWNHW, TOBTO BUAAHHS AaHWUX Ha LUNHY;

® UMTaHHA JaHWX i3 pericTpy ToLLo.

MikpokomaHaM 3aBXAn GOpMyoTbCA anapaTHMM cnocoboM, a came NpUcTpo-
€M KepyBaHHA npouecopa.

MalwuHHi KomMaHAM — Ue ABIMKOBI uMcna, AKi NepecunaroTbcs 3 nam'aTi
y NPOLLeCOop i Yy AKMX 3aKOAOBaHO BKa3iBKy MpOoLEeCopy BUKOHATU MEBHI Aii 3 AaHK-
MW. HalnowwvpeHiwnmMmn MawmnHHUMU KOMaHAaMu € apudMeTUYHi (4oAaBaHHS,
BiZIHIMaHHS), NOTiYHI (AM3'FOHKLLIS, KOH'FOHKL,ifA, 3anepeyeHHs, CyMa 3a MOAYNEM 2),
KOMaHAW nepefaBaHHsA KepyBaHHA TOLLO.

MalUVHHI KOMaHAW, Ha BigMiHY BiJ MIKPOKOMaHZ4, MOXYTb OyTW peanizoBaHi
K anapammo, TaK i Npo2pamHo. Y pasi anapamHoi peanizayil KO>XXHy MallWHHY KO-
MaHAy BUKOHYE OKPEMUI LIMPPOBUI NPUCTPIN. AKLLO X MalUVHHI KOMaHAW peani-
30BaHi NPO2pPAMHO, TO KOXHIW MaLLUMHHIA KOMaHAi BiNOBiAaE Mikponporpama, aka
36epiraeTbca y Tak 3BaHin kepigHili nam’ami npouecopa. Mikponporpama cknaga-
€TbCA 3 MIKPOKOMaHJ, fKi peanisytoTb anropuTM BUKOHaHHA MalUMHHOI KOMaHAW.
Hanpwknag, MalwvHHa KOMaHAa A0AaBaHHA CKNAAAETbCA 3 MIKPOKOMaH, Wo pea-
Ni3ytoTb TakW anropuTMm:

® 3anucaTv NepLui AOAAHOK Y NepLUM pericTp cymaTopa;

® 3anucat APYrnii 4OJAaHOK y APYruiA pericTp cymatopa;

® pe3ynbTaT onepaLii (Cymy ABOX umMcen) 3anmcati B akymynstop, Tobto pe-

ricTp, WO NPUEAHAHNIA A0 BUXOAY CymaTopa.

Komanau acembnepa. flk y>xe HeOAHOPA30BO 3a3HauYeHO, MalUMHHI KOMaH-
AM — Ue ABinkoBsi uncna. [aHi, Wwo nianararotb 06pobaeHHI0, agpecy KOMaHZ i



28 Po3gin 2. Komn'toTep — OCHOBHWIA 3aci6 06p06NeHHsA iHPpopMaLii

AaHUX y Nam'aTi — Le TakoX ABIMKOBI uMcna. ¥ CyyacHWX KOMM'toTepax KisbKiCTb
PO3pAAIB ABIMKOBUX Umcen carae 64 i binbLue.

Ha nouaTtky po3BWTKY KOMM'OTEPHOI TeXHiKW MporpamictoBi, Wwob Hanucatu
nporpamy, noTpibHo 6yno nNam’'aTat ABIVKOBI KOAWM BCIX MALUMHHWUX KOMaHZ npo-
Lecopa, ABIVKOBI KoAM ajpec, Ae 36epiratoTbCs KOMaHAM M AaHi. 3po3ymino, Lo
HanMcaHHA NporpaMu B TakMii Cnoci6 — ue Baxkka | BUCHaXAMBa npaus, fka Ao
TOrO > MasonpoAyKTUBHa.

LWo6 nonerwnt HanucaHHa nporpam, 6yn0 3aNpPONOHOBaHO 3aMiCTb ABiNKO-
BMX KOAIB MAaLUMHHMX KOMaHZ MucaTM MHEMOHIYHi iMeHa KOoMaHg, fiKi NroAmnHa
3anam’aToBye HabaraTo sierie, HiXX ABINKOBI Yncna (C10BO «MHEMOHIUYHMI» Y ne-
peknagi 3 4aBHbOTPeLIbKOi MOBWM O3Ha4ae «Te, WO JIerko 3anam’aToByeTbCA»). Ha-
npuknag, 3amictb apivikoBoro kogy 70000777 MalIMHHOI KOMaHAM «JoAaBaHHA»
nucat im'a komaHam ADD (Big aHrn. adding — «gogaBaTn») abo im'a SUB (Big
aHr. subtraction — «BigHiMaHHA»), MOV (Big aHr1. move — «nepeMillyBaTn») —
KOMaHAy nepemilleHHs ABiMKOBOroO YMcaa 3 OAHOrO MPUCTPOIO Ha IHLLNA.

CneujanbHi nporpamu-acembsepu (aHrn. assembler — «cknaganbHUK») nepe-
TBOPHOKOTb MHEMOHIYHI iMeHa komaHg ADD, SUB, MOV Towo Ha ABiKOBI umnca.
MpocTiwe kaxyuywn, acembiep — LUe «nepeknagay» i3 MOBM MHEMOHIYHMX iMeH
MOBOIO MaLUMHHWX KOMaHZ4. MoBY MHEMOHIUHWX iMeH Ha3MBatoTb MOBOH acemb-
Jlepa, K i camy nporpamy.

KomaHau anroputmiuHuX mMOB nporpamyBaHHA. [lncat nporpamu 3a go-
MOMOTOr KOMaHZ aceMbaepa Moxe vLie BUCOKOKBanidikoBaHuI daxiBelpb, AKUN
[OCKOHaNo 3Hae 6yaoBy M 0CcOH6AMBOCTI NeBHOro komn'toTepa. Lle obmexye ago-
CTyn JO KOMM'toTepa LWMPOKUX BEPCTB KOPUCTYBaYiB, fKi NMPaLoroTb Y Pi3HMX ra-
ny3sx. BUHMKae Tak 3BaHWMI CEMaHTUUHMWI PO3PMB MiX CUCTEMOIO MOHATb KOPUC-
TyBa4iB KOMM'KOTEPa | MOBOI MALUMHHUX KOMaHZ, fKY «pO3yMi€» KOMM'toTep.

LLlo6 nosonatn uen cemMaHTUYHWIA po3pwmB, Byno po3pobaeHo creuianbHi an-
rOpuTMIiYHI MOBM Bucokoro piBHA (Pascal, C++, Java Towo), AKi MakCUManbHO Ha-
H6AMKEHI A0 TPaaWLiMHUX 3acobiB cninkyBaHHA. [Mporpamy anroputMiyHUMKU MO-
BaMW MOXe Hanmcatu KOpWCTyBay, fAKOMY He o060B'A3kOBO 3HaTu 6yaosy,
APUHLUNN YHKLIOHYBaHHSA 1 0COBAMBOCTI KOMM'OTEpa.

HanucaHa anroputmiyHoO MOBOKO MporpamMa nepeTBOPETLCA Ha MOCAIf0B-
HICTb MaLWIMHHMX KOMaHZ 6e3 ydacTi KopucTyBaya 3a AOMOMOTOH CreLjianbHuX
nporpam-nepeknagadis, ki BXogATb A0 CKAady onepalinHoi cucteMu i TOMy Ma-
FOTb Ha3BY CMCTEMHMX Nporpam. Taki CUCTEMHI Nporpamun NoAinAarTb Ha ABa BUAN:
iHTeprpeTaTopu i KOMMIAATOPM.

IHmepnpemamopu NOCNiAOBHO, OAHY 3a OAHOI MEPETBOPHOOTL (Nepeknasa-
tOTb) KOMaHAM anropUTMIYHOT MOBM Ha MaLUMHHI KOMaHAM i 0pa3sy >X BUKOHYHOTb
Ui KOMaHAW.

Komninamopu nepeTBOPOOTb NPOrpammn anropuTMiYHUMKU MOBaMM Ha Mpo-
rpamu, WO CKNajatTbCA 3 MaWMHHUX KOMaHA. [lani komn'toTep BMKOHYE nporpa-
My, NepekaaseHy MOBOK MALLUVHHUX KOMaHA.

KomaHau onepauiiiHoi cucremu. LLLo6 nogonatm ceMaHTUUHWUIA PO3PUB i No-
NErWNTM B3aEMOAI0 MIX LUMPOKMMMK BEPCTBaMWU KOPUCTYBaAYiB i KOMM'tOTepamy,
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y CKNnagi Cy4acHUX MPUCTPOIB € «NOCepeAHMKM», TOBTO KOMMAEeKC crnewjianbHuUX
nporpam — onepayiliHa cucmema Komn'totepa.

Kpim iHTepnpeTaTopiB i KOMNINATOPIB 4O KOMMJIEKCY OnepaLlinHoi CUCTEMW BXO-
AATb criewiasbHi CUCTEMHI MporpamMu, AKi PO3MOAINATb pecypcy KOMN'toTepa, Kepy-
HOTb POBOTOHO NMPUCTPOIB, 34INCHIOKOTL B3aEMOZIHO KOMMN'HOTepa i KOPUCTyBaya TOLLO.

HannowwpeHiwmnmmn onepauinHiMm cucteMaMm Ha Cy4acHOMY eTani po3BUTKY
€ Windows ¢ipmun Microsoft Ta UNIX. OcTaHHIM Y4acoMm LWMpOKe 3acTOCYyBaHHA Mae
HekoMepLiiHa onepadiiHa cuctema Linux, sika HafeXuTb 40 Tak 3BaHOTO BiJlbHO-
ro (aHrn. free) nporpamHoro 3abesneyeHHs.

KomaHau npuknagHoro piBHA (piBHA KopucTyBaua). Ha LbOMY piBHi KO-
pUCTyBay 3amnyckae i BUKOHYE MPOrpamMu Pi3HOMAHITHOTO MPW3HAYeHHA | cknaj-
HOCTI: TeKCTOBI i rpadivuHi pegakTopw, 6a3n gaHWX, KOMMN'IOTEPHI irpy TOLLO.

2.3. APXITEKTYPA ¢pon HEMMAHA

Komn'toTep ik TeXHIYHWI NPUCTPIl, NPU3HaAYeHU ANS yBeaeHHsA, 0OpobaeHHs
i nogaBaHHA iHPopMaLii y Popmi, AKa CNPUMMAETbCA NHOANHOK, MA€E CKAagHy by-
fosy. o6 ii onucatk, BXuBatoTb 6araTo BM3HaueHb, 30KpPeMa «apXiTekTypa
KOMM'toTepa», «OpraHilalis KoOMn'roTepa», «CTPYKTypa KOMM'toTepa» TOLO.
Komn'toTep y CBOEMY iCTOPMUYHOMY PO3BUTKY MPOWMLLIOB CKAAAHWW LWAAX Bif,
HaNNPOCTILWMX NPUCTPOIB A0 CyYaCHUX TEXHIYHUX KOMMIEKCIB 3i CKAaZHOM iepap-
XiYHOI CTPYyKTypoto. Meplly HaykoBO ObrpyHTOBaHy 6yAoBy KOMM'tOTepa poO3po-
6una rpyna amepuKaHCbKMX y4yeHux, 3okpema x. doH HelimaH, uniMm iM'sM Ha-
3Ba/M Lo apxiTekTypy (avB. puc. 2.1). Jo cknagy komn'toTepa, WO Ma€ apXiTekTypy
doH HelimaHa, BXOAATb Taki MPUCTPOI:
® npucTpiri (abo nNpuctpoi) BBeaeHHs iHbopMaLii (AaHux i nporpam), npu3Ha-
YEHWI ANA NEepPeTBOPEHHS TEKCTOBOI, rpadiyHoi, 3BYKOBOI Ta iHLWMX GopM
iHbopmaLii y popmy 6araTopo3pagHUX ABIMKOBUX YnCen;
® npouecop — MNPUCTPIN, Wo 0bpobase iHpopMaLito Mig KepyBaHHAM Mpo-
rpamu. OcTaHHIM YacoMm A/ 06pob6AeHHsS 3HAUHWX MOTOKIB iHQopMaLii Wwn-
POKO 3aCTOCOBYOTb CKAaJHI NpoLiecopu, AKi CKNagaroTbCa 3 KibKOX npoue-
copiB (A4ep), WO NpaLtoroTb NapanenbHo Mg €4MHUM KepyBaHHAM;
® Nam'aTb — MNPUCTPINA, Y KoMy 36epiraroTbCs AaHi, WO nignsratotb obpo-
61eHHI0, pe3ynbTaTh 0OpPOBAEHHS, a TakoX nporpamMa (nporpamu), Wo Ke-
pye 0b6pobieHHAM iHPopmMaLLii;
® MPUCTPIV KEpPYBaHHSA, AKMIA Kepye yBeAeHHAM, OOpO6aeHHAM i BUBEAEHHAM
iHbopMaL,ii B aBTOMaTUYHOMY PeXnMi, TO6TO 6e3 BTPYyUaHHS JHOAWHY;
® MpuUCTpi BMBeAEHHA iHPopMaLii y GOopMi, O CNPUAMAETLCA NHOLMHOKO
(kopucTyBayem KoMn'toTepa).
Po3rnsiHeMo foknagHiwe 6yAoBYy KOXHOTO i3 LiX NPUCTPOIB.
Mpucrpoi BBepeHHA iHdoOpMaLil Npu3HayveHi ANs MNepeTBOPEHHA Pi3HMX
dopm iHbopMaUii (TEKCTOBOI, 3BYKOBOI, aHiMaLiHOI TOLWO) ¥y dopMy ABilKOBUX
uncen. PosmaitTio dopm iHPopmaLii B HaBKOAMLWHBOMY CBITi BigNOBiAatOTb Pi3HO-
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MaHITHI MPUCTPOI BBEAEHHA: KnaBiaTypa Mpu3HayeHa AfA BBEAEHHS TEKCTOBOI |
unbpoBoi iHbopMaLii; MiKpodOH | 3BykOBa KapTa — A/ BBEAEHHS 3BYKOBOI iH-
dopmauii; Bisgeokamepa — A/1s BBEAEHHS 306pakeHb.

Mpouecop. IHbopmauis, nepeTBOpeHa NPUCTPOAMU BBeLEHHS Yy GOpMy ABil-
KOBMWX UMCEN, HAAXOAWUTbL A0 MPOLEecopa, kM 0bpobase uro iHpopmaLito, To6TO
BMKOHYE apUOMETUYHI, NOTiUHI Ta AesKi iHWi BUAM onepauin i3 ABINKOBUMMN YMC-
namu. Lli onepauii npouecop 34iMcHIOE Nig kepyBaHHAM KoMaHg, nporpamu. Ko-
MaHAM — Le TakoX ABIMKOBI uMC/ia, AKi HaAXOAATb A0 MpoLlecopa 3 nam'sati, e
BOHW 36epiraroTbes.

Mam’'aTe npu3HayeHa ans 36epiraHHa iHGopMmauii y Gopmi ABIKOBKX uumcen,
fIKa HaAXoAuTb i3 NpUCTPOIB yBeaeHHsA. Kpim Toro, 36epiratotbcs gaHi, TO6TO pe-
3yAbTaTh onepauii, ski BUKOHYE npoLecop.

Kpim gaHunx, y nam'ati 36epiratoTbCa KOAW KOMaHZ nporpam, fiki KepyroTb po-
60TOor0 MpoLecopa, a TakoX agpecn AaHnX i KOMaHA.

MpucTpiii kepyBaHHA. O6pob6aeHHA iHPopMaLLi B KOMM'toTepi 34iNCHIOETLCS
B aBTOMaTUUYHOMY peXxuMi Mig kepyBaHHAM nporpam. [ns nporpamMmHoOro kepyBaH-
HA UMM NpoLEecoM, KOOPAWMHAaLii | Y3rogXeHHs poboTn pi3HWX NPUCTPOIB
KOMM'toTepa Npu3HaUYeHUn NPUCTPIA KepyBaHHS.

Y cydacHux Komn'toTepax 3i CKNaAHOK iEpapxiyHO ByaoBOK (YHKLIT Kepy-
BaHHS PO3MOAINEHI MiX yCiMa NpUCTposMU Komn'toTepa. KoXeH npucTpii BBeAeH-
HS | BUBEAEHHS MAE CBill NOKaNbHUIN MPUCTPIA KEPYBaAHHS, KW YaCcTO Ha3MBatOThb
KkoHmMposiepoMm. MNaM'ATb TakoX Ma€ CBill NPUCTPIV KepyBaHHA. 3aranbHe KepyBaH-
HSl, KOOPAMHALIK | Y3rofKeHHs poboTu BCiX NpuUCTpoiB bepe Ha cebe yeHmMpasb-
Hul npucmpili kepysaHHs (aHrn. central processor unit, CPU).

MpucTtpoi BuBepeHHs iHdopmauii. Mpouecop o06pobnse iHdopmauio y
ABIViKOBIN GOpPMI, ofHaK NHOAMHI BaxKo ii cnpuinmaTn. BuxiaHi npuctpoi npusHa-
UeHi ANs NepeTBOPEHHS ABINKOBOI iHPopMaLii B iHWI popmMU: TEKCTOBY, 3BYKOBY,
aHimMaUinHy. MpuHTEPW, NAIOTEPU, MOHITOPU — L& NPUCTPOI BUBEAEHHS, NPU3Ha-
UeHi ANS NoAaHHs iHGopMaLLT y 3BUUHIN Ans AHOAUHU GOpMI.

2.4. OPTAHI3ALLIA B3AEMOAII MPUCTPOIB
KOMIM'KOTEPA Mi4 YAC BUKOHAHHSA MOTOYHOI
KOMAHAMU

[na pobotn komn'totepa 3 06pobaeHHs iHGopMaLii Nij KepyBaHHAM nporpa-
MW NOTPibHa uiTka B3aEMOZif BCiX MOro NpUCTPOiB. Taka B3aEMOZiA Y3roAXKy€eTbCA i
KOOPAVHYETbCA NMPUCTPOEM KepyBaHHA. PO3rnsHeMo, AK B3aEMOZAiOTb Pi3Hi npwu-
CTpOi KoMN'toTepa Mif Yac BUKOHAHHA MOTOYHOI KOMaHAM.

LUukn BUKOHaHHA MaWMHHOI KOMaHAMU
BrvkoHaHHA MalWMHHOI KOMaHAMW 3A4iMCHIOE NpoLecop y ABa eTanu:
® eTan BMOIpKM YeproBoi MaLIMHHOI KOMaHAW i3 nam'aTi i nepecunaHHs i y
npouecop, y perictp komaHau (puc. 2.1);
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MpucTpili KepyBaHHA
Mpouecop

BxigHa "\ BxigHi —,\ , —,\ BuxigHi
iHbopmauis /| npuctpoi i‘aH"/ Mam'ate ﬁ:"/ npwcTpoi

Puc. 2.1

BuxigHa
iHbopMmauiis

® BMKOHAHHS KOMaHAMW, TO6TO MeBHOI onepalii 3 ABIMKOBUMMK uncnamu (one-
paH4amm).
CBOEID 4Yeprord KOXEH eTan BMKOHAHHS MaLUWMHHOI KOMaHAM CK/IaJa€eTbCs
3 NOCAIJOBHOCTI Mikpoonepayili, iKi BUKOHYE onepaLiiHWUin NpuUCTpin npovuecopa.

36epexkeHHs
pe3ynbTaty

Bubipka
onepaHza

Bunbipka
KOMaHAu

OavH
pe3ynbTat
pe3ybTaTiB

Kinbka
ornepaHAis

OauH
onepaHa

BusHaueHHs
agpecu
pesynbTaTy,

BusHaueHHs
agpecn
onepaHga

BrkoHaHHs
onepav,ii

Aexopy-
BaHHA

onepadii

BusHaueHHs
agpecu
KOMaHAW

Bubipka BekTopHi
HaCTyMHOI naHi
KOMaHAM

Puc. 2.2

Hanpvknag, BWKOHaHHA MalUMHHOI onepauii AojaBaHHA ABOX LiAMX 4ymMcen
3AINCHIOETBCA B TaKi nocnigoBHOCTI (puc. 2.2):

® BMICT niumnbHMKa KomaHg (PC — program counter), Wo MicTUTb agpecy Ha-
CTYMHOI KOMaHAMW, nepemiwyerbca B perictp agpecn (MAR — memory
address register), akui nigkatoueHnt Ao WuHK agpecy (AB — address bus);

® 33 a/pecoro, WO MICTUTLCA Ha LUWHI agpecy, BUOUPAETbCA efeMeHT nam'sTi,
y IKOMY MICTUTbCA afpeca HacTyMHOI MalUMHHOT KOMaHAW;

e BnbpaHa KOMaHza nepeMmillyeTbcs No WuHi aaHmx (DB — data bus) B one-
pauiHMA  NpUCTpin npouecopa, y perictp koMaHg (IR — instruction
register).

Ha upoMy 3akiHuyeTbcA eTan BMOIPKM KOMaHAM i MOUYMHAETbCA eTan ii BUKO-

HaHHS:
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pO3MillleHa B pericTpi KOMaHZ MallWHHa KOMaHAa AeKOAYyeTbCs, TO6TO po3-
KNaAaETbCA Ha NOCAIAOBHICTb eneMeHTapHUX onepauin (Mikpoonepauii);

3a iHbopMaLii€to, WO MICTUTbCSA B OnepaHAHIn (aApecHin) YacTuHi MalnHHOT
KOMaHAW, OBUNCNHOETLCA afpeca NepLIOro onepaHaa i PO3MILLy€eTbCa B peri-
CTpi agpec;

3 pericTpy agpec uyepes CUCTEMHY LUMHY ajpeca ornepaHia HagXoAWTb AO
nam’aTi, BUOMpaeTbCcA NOTPIOHWI enemMeHT nam'aTi;

BMOpaHWI enemMeHT nNam'aTi MiCTUTb NOTPIOHMI onepaHs, AKWMIN Yepes LUNHY
paHux (DB — data bus) nepegaertbca B npouecop, y perictp gaHux (MDR —
memory data register);

AKLWO NpoLecop ABOAAPECHWNA, TO 3 NaM'aTi BUOMPAETbCA APYrvi OnepaHs
3a TakoK CaMOKO MpPOLEeAypPOro, AK i NEPLLNA;

BMKOHYETbCA onepaLiis, AKy BU3HAYE€HO OnepaLiiHOK YacTUHOK MaLUMHHOI
KOMaHAW;

AKLLO Y NpOLLecopi peani3oBaHO TpMadpecHy cnucteMy agpecadii, To dopmy-
€TbCS aZpeca pe3y/ibTaTy Ha OCHOBI iHOpMAaLLl, WO MICTUTbCA B afpecHii
YaCTMHI MalWHHOT KOMaHAW;

chbopMoBaHa agpeca pe3ynbTaTy 3aBaHTaXYETbCA B PericTp ajpec, yepes
LWWHY aapec BUBUPAETLCS NOTPIOHNA eneMeHT nam'sTi;

pe3ynbTaT ornepawii 3aBaHTaXyETbCA B PEriCTP AaHWX, Yepe3 LMHY AaHWX
nepeAaeTbCs B NaM'ATb i 3aBaHTaXy€ETbCA 3a BUOPaHOIO afpecoto;

A0 BMICTYy MPOrpaMHOro NiYnabHUKa AOAAETbCA OAMHWULA | 3AINCHIOETbCS
nepexig 40 BUKOHaHHSA HACTYMHOI MaWWHHOT KOMaHAW.

/

1.
2.
3.

4.

1.

TECTOBI 3BABAAHHA

KOMIM'HOTEP — LIE:

NPUCTPIV A8 aBTOMATUYHOTro 06pobaeHHs YmMcioBoil iHbopMaLii

npucTpin ans 36epiraHHaA iHdopmMau,i

NPUCTPIV ANA NOLUyKy, 36upaHHs, 36epiraHHs, NepeTBOPEHHA Ta BUKOPUCTaH-
HA iHdbopmaLii B undposomy dopmari

CYKYMHICTb MporpamMHux 3acobis, fKi kKepytoTb iHPOPMaLINHUMKN pecypcamu

MAWWHHI KOMAHAW — LIE:

ABIVIKOBI UnCAa, SKi NepecunaroTbes 3 Nam'aTi y NPOLECOp i B SKMX 3aKOA0Ba-
HO BKa3siBKY MpoLEecopy BUKOHATW MEBHI 4ii 3 AaHUMU

[eCATKOBI UMCAa, AKi BBOAATDL i3 KnaBiaTypu

MHEMOHIUHI iMeHa KOMaHZ, TO6TO HyKBeHi MO3HAYEHHS KOMaHA
3ape3epBOBaHi C/I0Ba 3i CnewjiajbHOro C/10BHMKA
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Po3gin 3 _
NOrivyHI " APUGOMETUYHI OCHOBU
KOMMMT'IOTEPA

IHbopmaLis B KOoMN'toTepi, fK yXe 3a3Ha4yeHo, NOoJAETbCs 1 0bpobseTbcs y
dopmi ABINKOBMX uncen. I3 ABINKOBMMK YMCaaMN BUKOHYHOTb apudMeTUUHI one-
paLiii, TOMy Ba>K/IMBO 3HaTW BAACTMBOCTI YMCNOBOI iIHPOPMaLLil, CUCTEMU UYNCAEHHS,
30KpeMa ABiKOBOI, apudMeTUUHUX onepaLiiin i3 ABINKOBMMW UMChaMU.

Po3paan ABIMKOBOro YMcia MOXHa TPaKTyBaTW AK NOTiYHI BEANUMHWN, WO Ma-
FOTb JIVLUE JBa 3Ha4YeHHs. BAacTMBOCTI JIOFIYHUX BEVYMH | onepauii i3 HUMK €
TEOPEeTUYHOK OCHOBOO AN PO3PO6IEHHA Ta aHani3y KOMM'IOTEPHUX NMPUCTPOIB.

3.1. NOT1IYHI OCHOBU KOMMN'KOTEPHOI TEXHIKW

Jlozi4Ha eenudquHa Moxe MaTu OfHe 3 BOX MOX/MBUX 3HayeHb. Taki Beanuun-
HW Ha3MBaloTb Oy/1esUMU Ha 4YecCTb aHIiNcbkoro BueHoro [xxopaxa byns, akun
ynepLue 3anponoHyBaB ix i 4ocniaus.

JlorivHi BeMUNHYM BigirpatoTb BEIMKY POAb Y KOMM'FOTEPHIN TeXHiLi, OCKibKM
onepaLii 3 HAMMK 3py4HO peanisyBaTui 3a JOMNOMOTrOK CreLiaNbHMUX TEXHIYHUX Npu-
CTPOIB, WO MOXYyTb MaTV JBa CTaHW, Hanpvknaa: nepemMmkay — «3aMKHEHO» i
«PO3IMKHEHO»; TPAH3UCTOP — «BIAKPUTUN» | «3aKPUTUA», MArHITONPOBIJ — «Ha-
MarHiyeHo» i «po3MarHiueHo» ToLO.

[lBa anbTepHaTVMBHI 3HAUYEHHA NOTIYHOI BEIMYMHN MOXHA MO3HayaTh PisHUMMU
cnocobamu: ABiikoBuMK Lndpamm 0, 1; CioBaMU <iCTUHHO», «XMBHO», «TaK», <Hi»
TOWO. Y NOAaNbLIOMY BUWKAaAI BUKOPUCTOBYBAaTUMEMO AN NOTIYHUX 3MiHHUX
ABivikoBi undpm 0 i 1. I3 nOriYHMMKM BEAMUMHAMM MOXHa BUKOHYBaTW onepawii,
AKi Ha3uBaloTb sl02i4HUMU. Hayka, fka BMBYAE NOTIYHI BEMUMHM i onepauii 3
HUMKN — asneebpa so2iku, abo bysesa anzebpa.

JNoriuHi onepauii
Anrebpa norikn BM3Hayae Taki 6a30Bi NOriYHi onepaLii 3 AOriYHMMKU BeAnun-
Hamu:
® onepaLis 3anepeyeHHs, abo (Heepcil, Ky NO3HaY4Yar0Tb PUCKOH Haz 3MiIHHOH
abo wTpuxom, Hanpukiag x, abo x';

® onepauis Ous'roHKy(i, abo s102i4HO20 000ABAHHS, — CUMBOJ «V» abo «+»;

® onepaLis KOH'HOHKYil, abo /102i{4HO20 MHOXeHHS, AKYy MO3Ha4yatoTb CUMBOAA-
MU «&», «A» b0 «», MPUYOMY OCTaHHI CUMBOJI MOXHa OMycKaTu.

KpiMm nepeniyeHunx, y KOMM'IOTEPHIN TEXHILi WNPOKO BUKOPUCTOBYIOTb NOTiIYHY
onepauito gukaoyHe ABO. Lo norivHy onepaLito 4acTo Ha3nBaroTb TakOX CYMOH
3a modysiem 2 i N03HayatoTb CMMBOJIOM @.

Onepalisi 3anepeyeHHs € yHapHOH ornepauieto, TO6TO onepaLlierd 3 OfHier
3MIHHOIO JIOTIYHOKO BEJIMUNHOK i = f(x).
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Onepauii An3'tOHKLi, KOH'FOHKLIT Ta cymMy 3a Moaynem 2 € BiHapHMMM, TO6TO
onepauisMu, SKi BUKOHYHOTb LLOHAWMEHLUE i3 ABOMA 3MiHHUMW JIOFIYHUMWN BEU-
umHamu y = f(x,, x,). 3aranbHa KinbKiCTb 6iHapHVX onepaLwii |3 ABOMa JIOTIYHMMM
BE/IMYMHAMMY, O MarTb ABa MOXJ/MBI 3HAYEHHS, AOPIBHIOE 22 = 16, Lli onepauii
HaBegeHo B Tabn. 3.1.

Tabauys 3.1

Habopw aprymeHrTis, x; x,

y = flxy x)

OyHKu,i 00 01 10 11 HazBa dyHKuii
Yo 0 0 0 0 KoHcraHTta 0
Y 0 0 0 1 KoH'toHkuia
Y, 0 0 1 0 3anepeveHHs iMnaikawii
Ys 0 0 1 1 MoBTOpEHHS x,
v 0 1 0 0 3anepe?$2;§<:3$pHeHoT
Ys 0 1 0 1 MoBTOpEHHS x,
Ye 0 1 1 0 Cyma 3a moaynem 2
Y, 0 1 1 1 [un3'rtoHKuin
g 1 0 0 0 Crpinka Mipca
Yy 1 0 0 1 ExksiBaneHuis
Yo 1 0 1 0 3anepeuveHHs x,
Yy 1 0 1 1 ObepHeHa iMnaikaLia
Yoo 1 1 0 0 3anepeyeHHs x,
Yi3 1 1 0 1 IMnnikaLis
Yoy 1 1 1 0 Wrpux Wedepa
Yis 1 1 1 1 KoHcraHTa 1

Tabavui iCTMHHOCTI HaMMNOLIMpPeEHILIMX onepaLil, Y AKMX MOoKa3aHo pe3yabTaTu
onepadi 3a BCiX MOXJ/IMBMX 3HaUEHb aprymMeHTiB, HaBeZeHo Ha puc. 3.1.

X1) X2Y=X1AX)
0|0 0
o1 1
110 1
111 1

XoY=X1AX)
1

| = (o|o|R

0

171 0
0 0
11 0

Puc. 3.1

X1

y=x

1

1

0

X1) X2 Y=X10© X2
0|0 0
0|1 1
10 1
11 0
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3akoHu anrebpwm norikm
[ns onepauii i3 NOriYHUMM BEANYMHAMW CNIPABEANNBMMU € TaKi 3aKOHW.

1. KomyTatnsHuin
avb=bva anb=bna

2. AcouiaTMBHNM
(anb)rc=an({nc (avb)vec=av(bvo).
3. AunctpunbytrBHmiA
anbvec=anrbvanc avbac=(avb)Aa@vo).

4. |peMnoTeHTHOCTI
ava=a ana=a.

5. MNogagiliHOro 3anepeyeHHs
a=a.
6. ae MopraHa

anb=avb avb=anb.

7. TlornnHaHHA
avanb=a an(avb)=a.

8. CknetoBaHHs B
XAYVXAY=X (X\/y)/\(X\/y)=X.

KopucTyrouncb uummn 3akoHamu, MOXHa NepeTBOPOBaTH i CPOLLyBaTH IOTiY-
Hi BMpa3u.

3acTtocyBaHHA IOFiYHUX onepaLiidi. Y KOMN'tOTepHin TexHiui iHpopmaLito, AK
BiJOMO, NMoJaHo y BUMAAI ABiNKoBMX uncen. OkpeMi po3psaan ABIKOBOrO yncia
MO>XHa TpakTyBaTW K NOTIYHI BEJMUMHU 1 BUKOHYBaTW 3 HUMW JIOTIUHI onepauil.
Taki onepauii HasmBatoTb NOBITOBMMHK (aHrA. bitwise) 11 HalluacTile 3acTOCOBYHOTb
Yy KOMM'IOTEPHIl TexHiLi ana obpobneHHs iHbopmauii:
nepeBipka 3HaYeHb OKPEMUX PO3PALIB ABINKOBOrO YNCAa;
BCTaHOB/IEHHA OKpPeMux po3psais B 1;
BCTaHOBAEHHA okpeMux pospsagis y 0;
iHBEPTYBaHHA OKPEMMUX PO3PAAIB.

3.2. NIOT4YHI CUTHAIN

JloriyHi 3MiHHI BeAnunHK B anrebpi norikm — e avwe MateMaTuyHa abcTpak-
uif. Ans GisnyHoI peanizaii JOMIYHUX 3MIHHMX BUKOPUCTOBYIOTb IOTIYHI CUTHaWN.
CvrHanom, sk BiZOMO, Ha3MBakOTb Qi3NUHUIA Npouec, Wo Hece iHbopMmauito. Big-
MOBIAHO NOTIYHWIA cUrHan Hece iHbopMauito B foriuHi dopmi, TobTo y hopMi so-
FIYHUX BENNYNH.

3a }i3nYHOIO NPUPOAOKD NOTIYUHI CUTHANN MOXYTb BYTW eneKTpuYHi, NHeBMa-
TUYHI, TigpaBAiyHi. B erekmpuyHuUXx NOTiYHMX cUrHanax iHpopmaTVBHUM Mapame-
TpoMm, TOBTO i3NYHOK BEANUMHOMD, WO Hece iHbopMauito, € 34ebinblloro enek-
TPWYHa Hanpyra, xo4a iHOAi 3aCTOCOBYETbCA €NEKTPUUHUIA CTPYM. [HDOpMaTUBHMM



36 Po3gin 3. JloriuHi n apndmeTnUHi OCHOBM KOMN'toTEPa

napamMeTpoM NHe8Mamu4yHoO20 NIOTIUHOTO CUTHaNy € TUCK rasy, 34ebinbloro nosi-
TS, a 2i0pasaiyHo20 — TUCK PIANHMN.

OcCKiNnbKy NOTiYHI BEANUYNHN MOXYTb MaTu Anwe ABa 3HadeHHa (0, 1), To noriu-
HUW CUrHan Mae€ ABa CTaHW, abo ABa piBHI, — sucokul i HU3bkul. CurHanw, sKi
MOXYTb MaTW NuLLE CKIHYEHHY KiNbKiCTb 3Ha4YeHb, HafexaTb A0 Kaacy K8aHmMosa-
Hux curHanie. OTXe, NOMYHWI CUrHaN € YaCTKOBUM BMMAaAKOM KBaHTOBaHOIO CUr-
Hany.

JloriyHi curHanm HanexaTb TakoX A0 Kaacy OUCKpemHux CurHanis, To6To Mo-
XYTb 3MIHIOBATUCA TifIbKM Uepe3 MEBHWI IHTEPBaN yacy, KU HasMBatoTb nepio-
dom duckpemusayii. BnposoBX LbOro nepiogy ANUCKPETHI CUrHaNMW, 30Kpema /o-
rivyHi, MatoTb He3MiHHe 3HaueHHs. [Nepiog AnckpeTusauii 3afa€eTbca B LMPPOBUX
NPUCTPOAX CreLiabHUM CU2HAIOM cuHxpoHizayii (aHrn. clock). Omxe, noriyHun
CUIHaN € OAHOYACHO | KBAHTOBAHMUM, i AUCKPETHUM.

Ha cyuyacHomy etani po3BuTky LnbpPOBOI TEXHIKM 3aCTOCOBYOTb MepeBaXKHO
€NeKTPUYHI NIOTIYHI CUrHaNW, y AKUX ABOM 3HAYeHHAM aoriyHmx BeanuumH (0, 1)
BiANOBIAAOTb ABa PiBHI ENEKTPUYHOI HaNpyru — sucokull i HU3bKUU.

MepeBaxkHa BinbLUiCTb CUTHANIB Y NPUPOAI, N eneKTPUYHI TakoX, € aHA/10208U-
MU, TO6TO MatoTb HECKIHUEHHY Ki/IbKiCTb 3HaUYeHb | MOXYTb 3MiHIHOBAT/ CBOE 3Ha-
YeHHs B OyAb-AK1A MOMeEHT yacy. LLlob maTu noriyHuni curHan, Tob6To ANCKpPeTHUI
KBAHTOBaHWI, NOTPIOHO NepeTBOPUTU Gi3NUHUIN aHANOTOBUIA CUFHAA Ha JIOTIUHUN.
Take nNepeTBOPEHHS BUKOHYHOTb 3a AOMOMOrOH CreLiaibHUX NPUCTPOIB — aHa-
noro-undpoBux nepetsoproBauis (ALLMT).

LLlo6 nepeTBOpPUTU €NEKTPUUYHNIN aHANOrOBUIA CUTHAJ, @ Came eNekTPUYHY Ha-
npyry, Ha JOTIYHWI CUTHaA, BeCb Aiana3oH 3MiHW 3HaYeHb Hanpyru NOAINATb Ha
TPW 30HMW: 30Ha (Aiana3oH) JIOFIYHOro HyAns; 30Ha (Aiana3oH) NOriYHOI OAMHWUL;
30Ha HeBM3HaAUeHOCTI. Y LMPPOBMX MPUCTPOAX eNeKTpUYHa Hanpyra, AK iHpopma-
TVBHWIA MapaMeTp aHas0roBOro CUrHany, 3MIHIOETLCA B MeXaXx Bij Hyna A0 Hanpy-
T XXMUBAEHHSA, Aka B HaraTbox BUNagkax AOPiBHIOE 5 V. 30HY (giana3oH) AOrivyHOro
Hyns B TakOMy pasi BCTaHOBAHOOTh Big Hyns go 0,8 V (puc. 3.2), 30Hy noriuHoi
OAVNHWLUI — Big 2 V [0 Hanpyru >XuBaeHHs, TO6To Ao 5 V, a 30Hy HeBM3HaYeHOC-
Ti—Big 0,8V ago2 V.

) H | :

Jlo2iuHuli
cuzHan

30Ha noeiyHoi 1

AHanozoeul
cuzHan

30Ha Hesu3Ha4yeHocmi

30Ha no2iyHozo 0

A\ &S

Puc. 3.2
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3.3. NIOTrYHI ENEMEHTHA

JNoriuHi enemeHTn (aHrn. logic gate) — Le enemeHTapHi LUMPPOBI NPUCTPOI,
AKi BUKOHYHOTb JIOTiIYHI onepauii 3i BXiAHUMW AOTIYHUMW curHanamu. 3a §isnyHoto
NPUPOAOLO NOTIYHI eleMeHTU, AK i OTIYHI CUrHaNW, MOXYTb BYTV eNekTPUUHUMY,
MHEBMaTUYHWUMMU, TiAPaBAIYHUMMN.

CyuacHi uudposi NpucTpoi NobyaoBaHi, K NPaBWUIO, Ha eNeKTPUUYHUX JOTiY-
HUX enemeHTax. Lle 3ymOBAEeHO iXHIMW BENVKOIO LIBUAKOAIEKD, MaaUM CrOXMWBaH-
HAM eHeprii, MaauMKn po3MipaMu TOLWO. EneKTpnUHi NOTriYHi eNeMeHTV BUroToBAA-
FOTb I3 HaniBNPOBIAHWKOBOrO MaTepiany 3a Cy4YaCHUMMW  IHTerpajbHUMM
TEXHONOTIAMM, AKi Aar0Tb 3MOry Ha NMOBEPXHi KPUCTaniB KpeMHito GopmMyBaTu no-
NbOBI M BINONAPHI TPAaH3UCTOPW, PE3NCTOPU, KOHAEHCATOPW, 3'€AHYBabHI NPOBIA-
HWKWN Y EAMHOMY TEXHONOTIYHOMY LMK CTBOPEHi 3a TaKUMUW TEXHONOTIAMWN NOTiu-
Hi MPUCTPOI Ha3WBaKOTb [HMe2panbHUMU MiKpocxemamu. Ha cydacHomy eTani
PO3BUTKY BCi JIOTiYHi eneMeHT i NobyaoBaHi Ha ixHii OCHOBI LUUPPOBI NPUCTPOT
BMIOTOBAAKOTb Y BUIAALI IHTErPasbHUX MIKPOCXEM.

[ONOBHMM eNeMeHTOM iHTerpaibHUX MiKPOCXeM € TPaH3UCTOP, TOMY PO3pPi3HA-
FOTb NIOTiIYHI eneMeHTH, NobyaoBaHiI Ha 6iNo/IAPHUX | NOILOBUX TPAH3UCTOPAX.

3a KOHCTPYKTMBHO-TEXHONOTIYHUMM | CXEMO-TEXHIYHUMU OCOBANBOCTAMMU J10-
rYHi eeMeHTN NoAINAKTL Ha Taki BUAM:

® KMOH-s102ika — NOFiYHI eeMeHTN Ha KOMMAEMEHTaPHMX MOJNbOBUX TPaH-

3ucTopax 3 i30/boBaHMM 3aTBopoM (aHrn. CMOS — complementary metal-
oxide-semiconductor);

o E3/l-n102ika — NOTiYHi eneMeHTN Ha BiNoAAPHNX TPaH3MUCTOpPaxX 3i 3B'A3aHNMM

emitepamu (aHrn. ECL — emitter coupled logic);

® mpaH3ucmopHo-mpaH3ucmopHa (TT/1) no2ika — NorivHi enemeHTU Ha bino-

NApPHWX TpaH3uctopax (aHra. TTL — transistor-transistor logic);
® TT/Ill-noeika — TPaH3MCTOPHO-TPAH3MCTOPHa JIOriKa i3 TpaH3MCTOpamu
Worki (aHrn. Schottky TTL).

[na no3HayeHHA NOTiYHNX eNeMEHTIB Ha CXeMax eNeKTPOHHUX NPUCTPOIB 3rif-
HO 3 Aep>XaBHMMMW CTaHAapTamMu 3aCTOCOBYHOTb YMOBHI rpadiuHi 306paxkeHHs fo-
MYHUX eNeMeHTIB y BUradl NPAMOKYTHMKA i3 CMMBOJOM JOriYHOI onepauii y
BEPXHbOMY MPaBOMY KyTi. Y aHINOMOBHI/ TexHiuHin nitepatypi (ctaHgapT IEEE/
ANSI) BMKOPUCTOBYOTb JeLLo iHWI YMOBHI rpadiuHi 306paXxKeHHs NOriyHuX ene-
MeHTiB. Ha3Bu HalnoOLWMpPEHIWNX NOTIYHNX eNeMeHTIB, iXHi YMOBHI rpadiyHi no-
3HauUeHHs i TabauLi iICTUHHOCTI ANA onepail, Wo peani3ytoTb Li efeMeHTH, noja-
HO B Taba. 3.2.
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Tabauysa 3.2

Ha3Ba noriuHoro

YMOBHE NMo3Ha4eHHs

Tabanus iCcTMHHOCTI

€NIEMEHTY ACTY IEEE/ANSI
HE il
(NOT) 4> 0| 1
7 0]
X1 Xay=X1VXo
DD1 0|0 0]
ABO o] T X7:I>7y o[ 1] 1
(OR) X . y Xz 7 0 7
1117 7
X Xay=X1X2
| DDgZ ] 0|0 0
(AND) ol Ty Xz—}y (7) 07 g
1117 1
X1\ Xay=x1VX,
DD1
ABO-HE ol T X7®—y 010
(NOR) Xzy X2 1710 o0
1117 0
X7 Xzy:Xer
DD1 0|0 7
I-HE . X:Dy o1 1
(NAND) ot 1Y X 110] 1
1117 0
X Xay=x;eX;
BukatouHe ABO i D577 X7®y %7? (;
(XOR) o> . Y X 710 1
1117 0]
X1 X2y=m
BukatouHe ABO-HE X1 DE77 X7®y g ? (7)
(XNOR) X l Yo 710 0
111 7
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3.4. MOHATTA NPO YNCJIA N CUCTEMU YNC/NIEHHA

Uucnosa iHpopmauin

Yncnoea iHbopMaLis € OgHIED 3 HaBaXXMBIWKX GopmM iHpopmaLiii.

Haragaemo, wo komn'totep Moxe 06pobsatTn iHbopmauito avwe y dopmi
ABINKOBMX umncen, T06T0 B ymciosii popmi. Cnepluy KOMM'HOTEP HasvBaAWu enek-
TPOHHO-06UNCAOBaNbHOK MalnHOK (EOM), To6TO MalnHOK Ans 06pobieHHs
uncen. IHWi dopmu iHbopmauii (TekctoBy, rpadiuHy, BigeoiHdopmauio TOLLO)
MO>Ha NepeTBopuTU B LMPpPOBY Gopmy.

Yucno — abCcTpakTHUN 06'eKT, KM BifobpaXKae KiNbKiCHI XapakTepucTukm Ma-
TepianbHMX 06'ekTiB. MoTpeba B UMCnax BUHMKNA B JHOANHWU Ay>XKEe AABHO ANS BU-
3HaUeHHSA KiJIbKOCTI MpeAMeTiB Mg Yac /iybu. 3 pO3BUTKOM CyCMiJibCTBa MOHATTSA
uncna ycknagHroanocs. CyyacHa MatemaTvka BUKOPUCTOBYE Pi3Hi BUAM UMCen.

Yncna oavH, ABa, TpW | Tak Aani, AKi 3aCTOCOBYHOTb Mg Yac Nivybu ana BU3Ha-
YeHHs KiNbKOCTI NpeAMETIB, Ha3MBalOTb HaTypPaJbHUMKU YMCAAMU. MHOXMHY BCiX
HaTypanbHWX Yncesn nosHa4arotb cumBosioM N (abo N). logaTHi 11 Big'eMHi umcna,
a TaKoX YMC/IO HYNb Y CYKYMHOCTI — WiAi uncna. MHOXMHY BCiX Lianx ymcen no-
3Ha4atoTb cMMBOaOM Z (abo Z).

Uncna, AKi MOXHa nogat sK 8I(0HOWEHHS ABOX LiAUX UuCesl, Ha3MBaroTb
pauioHanbHuUMM (aHra. rational numbers). MHOXMHY BCiX paLioHanbHUX uncen
no3Ha4atotb cumeosioM Q (abo Q).

I3 pauioHanbHMMM TiCHO NoB'sA3aHi ApPo6oBi uncna (aHra. fractional numbers).
Po3pi3HatoTb npasusibHi Opobu, y AKUX YMCENbHUK MEHLUUA 3@ 3HAMEHHWK, i 3Mi-
WaHi Opobu, y AKX YNCENbHUK BiNbLIMIA, HiXX 3HAMEHHWK, | TOAI e YMCIo cknaja-
TUMeETbCA 3 Yyitoi | dpobosol yacmuH.

Yncna, siKki He MOXHa noAaTu BiAHOLWEHHAM ABOX LiWX 4YMCes, Ha3MBakoTb
ippauioHanbHuMn (aHra. irrational numbers). Mpukaagom ippauioHasbHUX Um-
cen € uncno n=3,1415..., kBagpaTHUI KOpiHb i3 yncna gBa v2=1,41... Ta iH. Pauio-
Ha/NbHI Ta ippaLioHanbHi Yncaa B CYKYMHOCTI CTaHOBAATb MHOXWHY BINCHUX um-
cen (aHrn. real numbers). MHOXWHY BCiX AiNCHMX YMcen NO3Ha4YaroTb CUMBOJIOM
R (abo R).

MojanblMM y3arasbHEHHAM UMcen € yaBHI uMcna (aHra. imaginary numbers),
WO FPYHTYIOTbCA Ha MOHATTI KBaAPaTHOrO KOPEHs 3 BiJ'€MHOro umcna, 30Kpema
yABHOI 00UHuUYl. YABHa OAMHMLA, AKY NO3HayaroTb BykBOw i (abo j), AOPIBHIOE
V=1, 10610 i = j= V-1.

KomnnekcHi uucna (aHrn. complex numbers) MaroTb ABi YacTvHW: OilicHy i
yABHY. MHOXWHY BCiX KOMMAEKCHUX Yncen No3HadatoTb cumsoaom C (abo C).

I3 pO3BWUTKOM MUCEMHOCTI A8 MOAAHHA 4MCIoBOI iHGOpMaLii movann 3acro-
COBYBaTW CreuianbHi CMMBOAM (3HakKM) — LUPPU. Y NOBCAKAEHHOMY XUTTI MU
kopuctyemoca cumsonamm 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, Aki Ha3mBatoTb apabcekumu
yugpamu, ockinbkn Jo E€BPONM BOHM NPUALLAW BiA apabiB, AKi, CBOEKD Ueproo, ix
3ano3nunau B [asHin IHaIT.
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CucteMu YncneHHs

Cuctema UNCNEHHA — Lie CNocib HaMeHYBaHHS i 3anmncy Yncen 3a AOMOMo-
roro neBHOro Habopy cnmBoniB — yugp. CUCTEMU UNCNEHHA NOAINAIOTL Ha NO3U-
YIGHL, Yy KX UNCNO 3a1eXUTb Bif MO3MLIN, Y AKUX CTOATb LN, | Heno3uyilHi,
A€ 3aNeXHiCTb Bif NO3MLIA He BPaxOoBYHOTb. HEMO3MLINHI CUCTEMW UMCNEHHS 3a-
CTOCOBYBaJ/IM Ha MOYaTKy PO3BUTKY JFOACBKOrO CYCMiNbCTBa, a Ha Cy4acHOMY eTani
X Manxe NOBHICTIO BUTICHMAM NO3ULIAHI CUCTEMUW UYNCAEHHS.

Mpvknagom Heno3uyiliHOl € pyMcbka cucteMa (PUMCbKI LMdpu), SKy Cboro-
AHI BXWBalOTb, 30KpPeMa, AN HymMepauii po34iNiB KHUXOK, A4 MO3HAUYEHHS ro-
AVH Ha roAnHHWKoBOMY LmdepbnaTi: | — and umcna 1, V— 5 X — 10; L — 50;
C — 100; D — 500; M — ans uncna 1000. Ans NO3HAUEHHS iHLWIMX YMNCEN 3aCTO-
COBYHOTb KOMbBiHaLUito cumBoiB, Hanpukaag ana umicna 8 — VI, 40 — XL, 93 —
XCIII Tow,o.

Halibinblwioro nowmnpeHHs B Haw Yac Habynm nosuyiliHi CUCTEMU YUCIEHHS,
30KpemMa JecsaTKOBa, Ky BMKOPWUCTOBYHOTb fIK Y MOBCAKAEHHOMY >XMWTTI, TaK i B
HayLi. Y Takii CUCTEMI UMCNO 3aNeXNUTb He TiIbKW BiZ, CMMBOJIB, AKMUMW MOro Mno-
3HayvatoTb, a W Big Micus, TOBTO no3uyii, Ha AKiA PO3TaLlOBaHWA TOW UM TOW CUM-
BOJI.

O4HUM 3 OCHOBHMX MOHATb MO3MLIMHMX CUCTEM € ocHosa, abo 6aza (aHra.
radix, base), cuctemun. OCHOBOKO CUCTEMU UMCAEHHS € CYKYMHICTb CUMBOJIB, ANs
306paxkeHHA NepLUNX YMCen HaTypasbHOro pady (BKAHOUYHO i3 UNCAOM HYAb).

3a1eXHO Big, KiNbKOCTI HaTypaibHUX UMCES, O BXOAATb 4O OCHOBW, MO3WLiMHI
CUCTEMU UUCNEHHSA MOXYTb 6yTn decsmkosumu (aHrn. decimaly), dsilikosumu
(aHrn. binary), sicimkosumu (aHrn. octaly), wicmHadyamkosumu (aHrn. hexadecimaly).
[Nna no3HauyeHHs HaNeXHOCTI YMcia J0 NEBHOI CUCTEMU YMCIEHHA BMKOPUCTOBY-
tOTb CMMBOA d ANs AeCATKOBOI CUCTEMW, b — ans ABINKOBOI, 0 — AAs BiCIMKOBOI,
h — pna WICTHaAUATKOBOI, $Ki 3anWCytoTb HamnpuvkiHui uncna. Hanpuknag,
957.38d — pecatkose uucno, 11001.101b — paBiikoBe, 756.340 — BiciMKOBe,
0c1b8.df9h — wicTHaguATKOBE.

[JecaTkoBa cucTeMa UMCAEHHS, SKOKO MU MOBCAKAEHHO KOPUCTYEMOCS, AJis MO-
3HaUeHHs nepLmx decasmu HaTypaibHUX yncen Bukopuctorye cumeoam 0, 1, 2, 3,
4,5, 6,7, 8, 9. AsiikoBa — nvwe ynudpm 0 i 1. BiciMkoBa cucTema UMCNEHHS BU-
kopwucToBye Bicim umodp — 0, 1, 2, 3, 4, 5, 6, 7. WicTHagusaTkoBa — AecaTb apab-
cbkux umdp i nepui wicte 6ykB natnHuyi, 106100, 1, 2, 3,4,5,6,7,8,9,a, b, ¢, d,
e f.

Yncna, aKki CTOATb Y NEBHWX NO3MLISX, HAa3MBatOTb po3pAdamu NO3NLINHOI cuC-
Temu. KinbKicTb po3pagiB umcia BU3HAYa€e MOro po3psaoHicme, TOX YMcna y No3u-
LiHUX cUCTeMaX MOXYTb OyTWM OAHOPO3PAAHWMMK, ABOPO3PAAHUMMK, n-pPO3-
PALHUMMN.

Y no3uuivHMX cncteMax 3 0CHOBORO b umncna BUpaxatoTb cbopMyncDJOro (3.1):

a,-b"+a, | -b" . . +a b +ay-bc b e, b +...=Zak bt +ch b 31
k=0 k=1
/ie b — OCHOBa CUCTEMU YMCTEHHS;
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4, ¢ — HaTypaibHi YMNCNa, WO BXOAATb 4O OCHOBWU CUCTEMW YMNCIAEHHS;

ay b pPO3pAs Li0T YaCTUHM MO3MLINHOT CUCTEMW UNCIEHHS;

o b — po3psg APOOOBOI YaCTUHM NO3ULLIMHOT CUCTEMW YUCIAEHHS;

b™*.b* — Bara pospsay;

k — nokasHuk cTeneHs, Line fjoaaTHe YnCno;

1 — KiNbKiCTb PO3PAAIB LiN0T YaCTUHM NO3MLLINHOT CUCTEMU UNCAEHHS.

3anucyroTb YMcia B NO3MLINHINA CUCTEMI YMCAEHHSA 3rigHO 3 dopmynoto (3.2):
An8p 18~ A8g - G1CxC3 -+ 3.2

[nsa po3gineHns uinoi i gpobosoi yactuH y CLUA i1 Benvikin bputanii Bukopuc-
TOBYIOTb CMMBOJ «TOUKa» (.), @ B YKpaiHi — CMMBOA «KOMa» (,).
Hanpvknag, gecatkose umcno 3475.829 3a dopmynoto (3.2) MoXHa nogatu Tak:

3475.82=3-10>+4-10> +7-10' +5-10° +8-107' +2-107% =
=3.1000+4-100+7-10+5-1+8-0.1+2-0.01 =
=3000+400+70+5+0.8+0.02. 33

BaxxsMBO 3a3HauuTK, WO OCHOBA B ByAb-AKil MO3WLIMHIA CUCTEMI UMCIEHHS
Ma€ ogHakoBmin Bupa3 — 10.

MNMepeBepeHHA uncen 3 OAHIEI CUCTEMU UNC/IEHHA B iHLIY

Ockinbkn cucTeMa YMCIEHHS — Lie Cnocib HaliMeHyBaHHA i 3anucy yucesn, To
came YMC0 3aNMULIAETLCA TUM caMUM Y Byab-aKin cuctemi uncneHHsa. OTxe, MOX-
Ha NepeBOANTUN UYNCAA i3 OAHIEI CUCTEMM YMNCNEHHSA B iHLLY, HaNPWKaaj CKOpUCTaB-
wucbk popmynoto (3.1). Ans uporo NoTpibHO BUPA3UTK BCi UMCAA, WO BXOAATb A0
dopmynm (3.1), y HOBI CUCTEMI YMCNEHHSA | BUKOHATW BCi Aii, 3a3HaueHi y dopmyni.
TaknM cnocoboM 3pyvyHO MNEepPeBOAUTU YMCa B AECATKOBY CUCTEMY UNCAEHHS,
OCKiNbKM apUPMETUYHI AiT 3BUYHO POBUTK B L CUCTEMI.

MepeBeaeHHA AECATKOBUX UMCEN Y iHWI CUCTEMM UMC/IEHHA

[ecATKoBi uncna B iHWI CUCTEMU YNCIEHHA NEePeBOAATb OKPEMO LAy YacTUHY
i OKpeMo ApobOoBYy UaCTUHY.

MepeBeAeHHA LINX AEeCATKOBUX uncen. ANroputM nepeBeseHHs Lol vyacTtu-
HW AEeCATKOBOrO UMcia B iHLWI CUCTEMUW UMCIEHHS nepeabadae NocnifOBHE AiNEHHS
Ha OCHOBY HOBOI CUCTEMMW UMCNEHHSA | dikcaLito 3annwkiB AineHHsA. OcTaHHIA 3anu-
LWoK byae HaWCTapliMM PO3PSAOM uUMCNa B HOBIW CUCTEMI, MepPeaoCTaHHIn — Ha-
CTYMHUM i Tak gani. Po3rnsiHeMo nepeBeseHHs AeCATKOBMX YMCEN Ha NPUKIaZax.

Mpuknag 1. MNepesectn Line gecatkose uncno 9735d y Bicimkose.

Posg’sazok

MocnigoBHO ainvmo uncno 9735d, a NnoTiM yacTky Bij, AiNeHHA Ha OCHOBY HO-
BOI CMCTEMM UYMCNEHHS, TOBTO Ha 8. AKLLO 3anucaTv 3aauLIKK BiZ MOCAIAOBHOIO
AiNeHHs Yy 3BOPOTHIM nocnifgoBHOCTI (puc. 3.3, @), TO6To HalcTapwum po3pasoM
3anucati OCTaHHIN 3aNMLWOK, HAaCTYMHMM PO3PAAOM — MNepPefoCTaHHIl i HapeLTi
HaNMOJIOALIMM — MEepLUMiA 3aAUWOK, TO OTPUMAEMO 3agaHe uine umcio 230070
Y HOBIl, TOGTO BiCIMKOBI/ CUCTEMI YMCIEHHS.
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9735 g
9728 116 8 9728 608 16
7 1216 157 8 7. 608 |

38|16

198 =2

% 0 321 2
3 9735d=2607h

a Puc. 3.3 6

9735d=230070

MNepeBeseHHA AECATKOBMX YMCEN Y LIICTHAAUATKOBY CUCTEMY 34iACHIOOThL 3a
TakMM CaMUM airopUTMOM.
Mpuknag 2. MNMepesectu Line gecatkoBe yncno 9735d y wictHagusaTkose.
Po3seg’sizok
MocnifoBHUM gineHHAM Ha 16 (puc. 3.3, 6), 3aNUCyOUN 3aAMULWKN Y 3BOPOTHIM
NOCNIZOBHOCTI, OTPMMAEMO 3aZaHe YMCIO B LWICTHAAUATKOBIN popmi 2607h.
Mpuknag 3. MNMepesectu Line gecatkose uncno 9735d y ainkose.
Po3sg’sizok
[BikoBe UMCNO OTPUMYEMO 3a TakMM CaMUM ajrOpUTMOM, fIK i BicCiMKOBe I
WwicTHaguaTkose (puc. 3.4).
9735 2
9734| 4867, 2

1 1216] 2433 2

1 2432 1276] 2
9 1216/ 608 2
— 0 608 304] 2

—0 304/ 152 2
—0 152 76
0 76

9735d=10011000000111b

Puc. 3.4

MepeBeseHHs ABIMKOBMX YMCEN Y BICIMKOBI M LWIICTHAALUATKOBI, @ TakoxX obep-
HeHi MepeBeAeHHA 3AIMCHIOBATM JyXe MNPOCTO, OCKibkM 8 € TpeTa cTeniHb 2
(23 = 8), a 16 — uetBepTa creniHb (24 = 16). LLLo6 nepesecTu AgiiikoBe uncno y
BiCiMKOBe, NMOTPIBHO WMOro po3psagn NOAINUTH

Ha TPiliki (Tpiagu), mounHaloun 3 Haiimonog- | 23,0,0,7
LOro, a MOTIM KOXHy TPiiiky nogat ogmum  10017000000117b =) 230070
pOo3psAA0M BiCiMKOBOTro uncna (puc. 3.5). MNepe- a
BefeHHs ABIMKOBOro uncaa B LWiCTHAAUATKOBE | 2 | 6| 0 | 7 |
34iACHIOOTb aHaNOriUHO, TiIbKM PO3pAanN ABIil- 10011000000111b ™8 2607h
KOBOrO 4ucaa AinsTb He Ha TPiMKW, a Ha uJeT- 6

BipKkM (TETpaan). Puc. 3.5
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BicivkoBe abo wWwicTHagUATKOBE 4UCNO Y 3 65 7 2
ABiIKOBe MepeBOAATb MOPO3PAAHO, TOOTO KO- 011110 101 111 010
XEH Po3psAf 3aMilllytoTb MOro ABIKOBUM €KBi- l
BaJIEHTOM: BICIMKOBUI po3psg — TPINKOH
ABIiKOBUX po3psagis (puc. 3.6, @), a wictHaguAatT- 365720=011110101111010b
KOBUA — UYeTBIPKOK ABIMKOBUX pPO3PAAIB a
MNepeBeaeHHA APO60BUX AECATKOBUX UM- 0110 1010 1001 1101
cen. [1po6oBi ABINKOBI unMcna B iHLWI cUCTEMM l

YMCIEHHA NEPEeBOAATL MOC/IAOBHUM MHOXEH- 6A9Dh=0110101010011101b
HAM 33J,aHOro Yncna i APoHOBOI HaCTUHN OTPU-
MaHWX J0BYTKIB Ha OCHOBY HOBOI CMCTEMM YMC- 6
NeHHs. Po3psgamy apoboBOro umcna B HOBIlM Puc. 3.6
cucTeMi uncneHHs 6yayTb Uil YacTMHM nochi-
JAOBHUX JOBYTKIB. Y HOBIMi CUCTEMI UYMCAEHHS 3adaHe ApoboBe UMCIO MOoXe MaTu
HeCKiHYEHHY KiNbKiCTb po3pA4iB, TOMy NpW MepeBeAeHHi KilbKiCTb po3pagiB 06-
MEXYIOTb ANA AOCATHEHHA 3a4aHOi TOYHOCTI.

Mpuknag 4. MNepesectn gpobose gecatkose uncao 0.33496d y Bicimkose.

Poseg’szok

MHoXMMO 3agaHe apoboBe JecATKOBE UMCNO Ha OCHOBY HOBOI CUCTEMW YMC-
NeHHs, To6To Ha 8. lpoboBy yacTUHY OTpMMaHoro AobyTky 3HOBY MHOXWMO Ha 8
i fJani NOBTOPHOEMO MHOXEHHA JOTW, AOKM He [OCATHEMO 33JaHOi TOUHOCTI
(pnc. 3.7, a).

Mpuknag 5. MepeBectn apobose aecatkoBe umcno 0.80664d y wicTHaauAT-
KoBe.

Po3s’azok

BMKOHYEMO MHOXEeHHS 3aAiaHoro uncna i 4poboBMX YacTUH OTPUMaHUX JO6YT-
KiB Ha OCHOBY HOBOI CMCTEMU uncaeHHda — 16. Llini yactmHu fo6yTKiB nepeTBo-
PHOEMO 3 AEeCATKOBOI CUCTEMMW B LUICTHAALUATKOBY i 3aMMCYyeEMO pe3yabTaT Y LUICT-
HaALATKOBIN cucTeMi uncneHHs (puc. 3.7, 6).

0.59375

x2

1.18750

0.33496 stoé
x8 X

2.67968 080604 %2

x8 ——>*0 0.75000

5 43744 12.90624 x2

<8 ___x16 1.50000

3.49952 14.49984 =2

<8 x16 1.00000

3.99616 7.99744 X2

=4.00000 ~8.00000 0.00000

0.33496d mmp 0.25340 0.80644d mmp 0.CD8h 0.59375d mmp 0.100110b
a 6 8

Puc. 3.7
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Mpuknag, 6. MNMepesectn gpobose gecatkose uncno 0.59375d y aginkose.
Po3se’saizok
CnoyaTky MHOXWMO 3aflaHe AecATKOBE YMCIO Ha 2, @ MOTIM MOCAIAOBHO KPOK
3a KPOKOM MHOXMMO ApOOOBY UacTMHY OTpUMMyBaHWX A06yTkiB Ha 2. [Jpobose
ABIiIKOBE UMC/IO MAEMO K MOCAIJOBHICTb LLiIMX YacTMH J06YTKIB (puc. 3.7, 8).

3.5. YAC/IA 3 ®IKCOBAHOIO TOYKOKO | APUDMETUYHI AlT
3 HUMWU

Yuncnosy iHpopmaLito B KOMN'tOTepi NOAAHO Y BUrAAAI 6araTopo3psaaHUX ABili-
KOBMWX umcen, AKi 36epiratoTbca Ta 06pobaAtOTLCA Y ABOX GopmMax: i3 ¢ikcosaHoro
moukoro (abo KOMOr) i 3 pyxoMor moykor (abo koMoro). Y ABIIKOBMX 4ymcCaax i3
bIKCOBaHOK TOUKOK MONOXEHHA TOUKW, sika MOAINAE YMCno Ha yiry i gpobosy
YacTUHK, diKCoBaHe i He 3MIHIOETbCA Y nNpoueci 06pobaeHHs iHPpopmaLii, a B umc-
Nax i3 PyXOMOK TOUKOLO ii MONOXKEHHSA 3MIHIOETbCA («MaBa€») 3aNexHo Big Aia-
Ma3oHy umcen, Wwo obpobaatoTbcs.

Ana uuncen i3 dikcoBaHOK TOUKOK 3aCTOCOBYHOTb 34€6iNbLIOro 3aKpinaeHHs
MONIOXEHHA TOYKM MiCAA HaMONOALIOTO po3psady, TO6TO ABIMKOBI YMcna npea-
CTaBAAOTb Y1 Yucaa. Ha noyaTkoBUX eTanax po3BUTKY KOMM'HOTEPHOI TEXHIKM 3a-
CTOCOBYBa/M ABINKOBI uncna 3 dikcalieto TOUKU nepes HaucTaplmMM po3psSAoM,
TO6TO NogaBanvca ApobOBUMM YMCaaMu, ane 3apa3 Takuii MeToj Malixe He Bu-
KOPUWCTOBYHOTb.

[ABinkoBi uini uncna B KoMn'toTepi MOXyTb BYTU NoAaHi Ak yuii yucaa bes 3Ha-
ka (aHrn. unsigned integers), T06T0 MoOyz1i (aHrn. magnitude) umcen, i Uini yucaa 3i
3Hakom (aHrn. signed integers), TO6TO fAoAaTHI 1 Big'eMHi Lini uncna.

Mpouecn i 06'€EKTU HAaBKONMLLIHBOTO CBITYy XapaKTepu3yroTbCs Gi3NUYHUMK Be-
NNYMHAMM B HaZA3BMYaANHO LUMPOKOMY Aiana3oHi 3HayeHb. Y KoMn'toTepi ABiNKOBI
yncna MOXYTb MaTW CKIHYEHHY KiNbKiCTb pO3psAfaiB, TOBTO OOMeXeHWIn Aiana3oH
3HaueHb.

HalimeHWwo ofuHuLero uncioBoi iHpopmauii € 6im (aHrn. BIT — Blnary
digiT) — po3psag asiikoBoro uncna. Onepadii 3 okpeMumMn BiTamMn BUKOPUCTOBY-
FOTb Mif Yac 0H6poBIEHHS JIOTFiUHOT iIHOopMALLiT.

HactynHa 3a po3Mipom oguHuus uncnoBoi iHbopMauii — Hanigbalim, abo
mempada, Hibs (aHrn. nibble — «HegoOrpn3oK»), WO MICTUTb YOTUPU ABIMKOBI PO3-
paau.

HannowwpeHiwot oanHuLeo YncnoBoi iHbpopmalii € 6aliim (aHrn. byte), wo
CKNaJa€eTbCA 3 BOCbMU ABINKOBWX PO3psAAiB. 3a 4onomMoroto H6anta MoXKHa 3aKogy-
BaTn 256 cTaHiB, T06TO 256 enemMeHTapHMX OAMHULbL iHPopMaLii. Mepwi mikpo-
npoLecopwu, Wo MacoBO BUMNyckana NpoOMUCAOBICTb, Bynn 8-po3psaaHi, TobTo one-
pyBanv 3 6antamu iHdopmaLiii.

Y HacTymHWX MNOKOAIHHAX MIKPOMNPOLIeCOPiB PO3pAAHICTb 3pocTana. 8-po3paaHi
Mikponpouecopy 3MiHUAN 16-po3pagHi, abo 2-6aiTHi, iX, CBOE 4Yeproro, —
32-po3psaaHi, abo 4-6anTHi. HuHi BunyckatoTb 3aebinbworo 64-po3psgHi, abo
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8-6aiTHi Mikponpouecopu. Y TeXHIUHIN niTepaTypi oagmHuLo iHGopMaLii, KpaTHY
6anTy, Ha3mearoTb cs1080M (aHr1. word), abo nodsiliHum cinosom (aHrn. double
word).

ABilikoBi uncna 3i 3Hakamu.
Mpsamwuii, o6epHeHn | AONOBHIOBaZIbHUWA KOA, ABIMKOBUX umMcen

Ana anrebpaiyHoro nofaHHs ABIMKOBUX 4uncen y Komn'totepi, T06TO Ans no-
JaHHS AK AOAATHUX, Tak i BIA'€EMHMX umncen, 3aCTOCOBYHOTb MPSMUN, OBEpPHEHUN i
JOMOBHIOBaNbHUI KOAW ABIMKOBUX UMCeN, Y AKUX 3HAK YMcna MAC (+) KOAYHTb
Hynem (0), a MiHycC (=) — oauHuueto (1). Ana 3Haka BifBOAATL CrielialbHUI PO3-
P4 ABINKOBOrO unmcna — 3Hakosull, WO PO3MILLEHMI 3a3BMYall Ha NoYaTKy YumC-
na, To6T0 Ha no3wuuii Halicmapwiozo po3psady (aHrn. MSB — most significant bit).
PewTy po3psgis BiABOAATb A4 NOAAHHA MOAyAs yncna (pwuc. 3.8).

n-1 n-2 n-3 2 1 0
|s|r”‘2|rn-3| |r2|r1|r0‘
N ~ J;
3HaKoBUA Po3psaaun mopyns uicna
po3paa
Puc. 3.8

Mpamwuia kopg, (aHrn. signed magnitude representation) uncna BusHayvaroTb BU-

pa3om:
0|4 A=0;
“lil4 A<o. 34

MpsaMi KOAM AOAATHUX | BiJ'EMHUX UMCEN BIAPI3HAOTLCSA TiIbKM 3HAKOBUMM
po3psagamu. Ha puc. 3.9 nokasaHo npsami Koan 3-po3psagHNX 4OAATHUX | BiA'€EMHNX
ABIVKOBUX umncen. Hynb y npamMoMy KOAi Ma€ fABa 306paxkeHHA: AOAATHWA Hy/b
«000000....» Ta Big'eMHUA Hynb «10000...».

O6epHeHni Kop, (aHrA. one's 1111
complement, abo 1's complement).
Ob6epHEHU KOA n-pPO3PALHOrO 4ymcna
D 3 ocHOBOW r BU3Ha4atoTb 3a hopmy-
noto

Dy =(r"-1)-D. 3

Hanpwknag, ana 4-pospagHoro ae-
caTkoBOro umcna D=9264 obepHeHwui
Kog AopiBHioe D =(10* — 1)-9264=
=(10000-1)-9264=9999-9264=0735.
OTxe, KOXeH po3psg obepHeHOro Koay
€ UYNCNO, fKe JOMOBHIOE BiAMOBIAHWNIM
po3psg NpamMoro kogy Ao 9.
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ObepHeHWI KOA [OAATHOTO YMCia TakKUM caMUin, K | NPSMUIA KOZ LibOrO YnC-
na. Ana sig'emHoro agirikoBoro 8-po3psigHoro umcia D = 10111011 obepHeHun
koa aopisHtoe D, = (28 — 1) — 10111011 = (100000000 - 1) — 10111011 =
= 11111111 - 10111011 = 01000100. Ob6epHeHUI KOZ Bif'EMHOrO ABINKOBOIO
uMcna MoXHa OTpUMaTK, SIKLLO BCi PO3pPsAW MPSMOro KOAy [Heepmysamu, TOBTO
HY/Jli 3aMIiHUTU OAUHULSAMM, @ OAMHULI — HYIsMW, | 3HAKOBMIA pPO3PSL TaKoX.
Ha puc. 3.10 HaBefeHO obepHeHI KoaM 3-pO3PAAHNX AOAATHUX i Bif'€EMHUX ABIiN-
KOBMX umcen. Hynb B obepHeHOMY KoAi Ma€ fABa 300paXKeHHS: AOAATHUIA Hysb
«000000...» i Big'eMHuA Hynb «11111111..».

[onoBHIoBanbHUIA Kop, (aHrn. two's complement, abo 2's complement)
n-po3pagHoro umcna D 3 oCHOBOLO ¥ BU3HA4atoTb 3a GOPMYJ/IOH:

D, =(r")-D. -

Hanpvknag, ans 4-po3psgHoro gecatkoBoro uncna D = 9264 obepHeHunin Kog,
popieHioe D, ; = (10%) — 9264 = 10000 — 9264 = 0736. OTxe, KOXeH po3psg obep-
HEHOTO KOAY € YMNCIOM, fIKE AOMOBHIOE BiAMOBIAHUMA pO3pss NPSAMOro koay Ao 9.

[lonoBHIOBaNbHUA KOZ AOAATHOTO ABIMKOBOIO YMC/IA TakUA caMui, fK i nps-
MU KOA ULbOro uucna. [na Big'€MHOro ABiMKOBOro 8-po3psfHOro umcna
D = 10111011 fONOBHIOBaNbHUIN KOJ, LOPIBHIOE

D, ,=28 -10111011=100000000-10111011=01000101.

JonoBHIOBanbHUA KOJ, Bif'€MHOro ABIMKOBOrO YmMcAa MOXHa OTpuMMaTtu, Ao-
JaBLUN J0 Oro 06epPHEHOTO KOAY OAMHULIO HAMOJIOALLOrO PO3psAaYy.

Ha pwuc. 3.11 nokasaHO AOMNOBHIOBaJbHI KOAW 3-PO3PAAHUX AOAATHUX |
BifEMHUX ABINKOBMX umncen. Hynb y AONOBHIOBaAbHOMY KOAI Mae€ Aulle ofHe 30-
6paxkeHHs «000...». KifbKicTb BiA'€EMHWX 4MceNn Ha ofMHULIO Binblia 3a KiNbKiCTb
AOAATHUX YmCen.

1111
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3.6. YNCJIA 3 PYXOMOIO TOYKOIO | APUDMETUYHI AlT
3 HUMUA

®i3nyHi BEANYMHM, WO XapakKTepu3yoTb HABKOJMLLHIN CBIT, OXOMNJ/IOOTb Haj-
3BMYaHO LUMPOKMIA AianasoH: Bif, aCTPOHOMIYHMX A0 BEVUMH MIKPOCBITY. Ans ix
nofaHHA LUMPOKO BMKOPUCTOBYHOTb Haykosy ¢opmy 3anucy (aHrn. scientific
notation) gincHux umncen:

A=M -bF, 37

ae A — AiicHe uncno;

M — maHTnca (aHra. significand or mantissa);

b — ocHoBa (6a3a) cncTeMn YNCNEHHS;

E — nokazHuk cTteneHs, abo nopsgok (aHm1. exponent).

KopwucTytounce uieto dopMoo 3anmcy, Macy enekTpoHa 3anucyroTb K
m, = 9.1093822 - 1073" kr, a macy 3emni — sk M = 5.9736 - 1024 kr. Taka popma
3anucy € KOMMNakTHO, | TOMy Hemae noTpebn 3anncyBaTy TPUALATL HYAIB MiCAS
[ECATKOBOI TOUKM AN MAcW eNekTpoHa, abo 6inbll HiXX ABaAUATb PO3PAAIB ANs
mMacu 3emi.

Te came UMCNO MOXKHA 3anucaTti No-pisHOMY, HaNPWUKAaZ YMCNO T

3.1415 = 31415 - 107" = 314.15 - 1072 = 31415 - 1073 = 0.31415 - 10*! =
0.031415 - 10*2. 3aebinblworo MaHTUCy BUBMPatOTh Yy AianasoHi 10 > M > 1, Taky
dbopMy 3anncy HasmBatOTb HOPMA/T308GHOKO.

3anuc agiikoBoro uncna y dopmi (3.7) gictaB Ha3By 4uces (3 pyXoMOH MOY-
koro (aHrn. floating point numbers). KinbkicTb ABIKOBUX pO3psAiB, BiABEAEHMX Mif
MaHTUCY, BU3HAYaE MOYHICMb MOAAHHA YMUCNA, @ KINbKICTb PO3pAAiB, BijBeAeHNX
niJ, NOKasHWK cTeneHs, — 0iana3oH NojaHHa uuncen. OTXe, PO3MNOAIIOM KiNIbKOCTI
pOo3pAAiB PO3PAAHOI CITKM KOMM'FOTepa MidXK MaHTMUCOIO | MOPAAKOM Y3rog>KytoTbCs
cynepeynnBi BUMOIM MidXK TOUHICTIO | Aiana3oHOM nojaHHsA uucen. LLob 3abesne-
UMTU CYMICHICTb KOMMN'tOTEPIB PIi3HMX BUAIB, MOTPIOBHO CTaHAapTU3yBaTWU MOAAHHS
ABIMKOBMX UMCEN i3 PYyXOMOK TOYKOHO. |3 Li€to MeToro Byno po3pobieHo MidXHa-
poaHuii ctaHaapt |EEE 754, skoro foTpuMMyOTbCS MPOBIAHI CBITOBI BUPOBHMKM
Komn'toTepiB. 3rigHO i3 UMM CTaHAAPTOM [ABiAKOBI UMCia 3 PYXOMOK TOYKOH MO-
XyTb B6yTV nogaHi y dopmarti 3i 3BMUanHoto (aHra. single precision) i noggiiHowO
(aHrn. double precision) TouHicTto. Y dop-
MaTi 3i 3BMYAMHOK TOYHICTHO ABiNKOBE
UMCNo Mae 32 po3paaM, 3 HUX Ha 3HaK | ¢ E M
BiBOAMTLCA OAWMH (HalcTapLlunii) po3psaa,
Ha MoKa3HWK cTerneHa — 8 i Ha MaHTW-
cy — 23 pospaau (puc. 3.12, a). ABiikoBe .
YMCNO MOABIHOI TOUHOCTI Mae 64 posps- ) P 11P03pAAis  52pospsaan
AW, 3 HUX OAUH PO3PAZ BIABOAUTLCA Ha [ E M
3HaK, 11 — Ha nokasHuK cTteneHs i 52 —
Ha MaHTucy (puc. 3.12, 6). CraHgapT 64 pospaan
IEEE 754 nepepbauae BMKOpWCTaHHA 6
HOPMani3oBaHOI MaHTUCK, TOBTO MaHTW- Puc. 3.12

1p. 8 po3psagis 23 po3psan

32 po3paan

a
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cn B giana3oHi 2 > M > 1. Taka HopMani3oBaHa MaHTUCa 3aBXAW Mae 1y Haui-
crapwomy po3psai 2° wo gae 3mory He 36epiratv uei pospsg y nam'ati. Takui
«cxosaHuli» (aHrn. hidden) po3psa 3abe3neuye TOUHICTb MOAAHHA MaHTUCK Yy
24 po3psAamn, TMMYacom Ak 36epiraroTbca anwwe 23 po3paan. Y npoueci BUKOHaHHS
onepawi cxoBaHWI PoO3psg aBTOMATUUHO AOAAETbCA A0 MaHTUcK. Lle ctocyeTbes
TaKOX UMCeN i3 NOABIMHOK TOUHICTHO.

MoaaHHA NMOKa3HWKIB CTeneHi TakoX Mae cBoi ocobamsocTi. CTaHAapT nepea-
6ayae NoAaHHA MOKa3HWKIB CTeneHi y BUMALi 3miujeHozo nopsadky, abo nopsadky 3
Haoauwkom 127. 8 po3psais, BigBeseHMX Y opMaTi 3i 3BMYANHOK TOYHICTIO Mig
NopsAAOK UncCAa, AatoTb 3MOTY BMPasUTK 254 MOKa3HMKK CTErMeHs Yy Jiana3oHi Big
-127,, Ao +127,,. 3MilleHWin nopajoK  OTPUMYHOTb,  AOAAKYUM  YUC/IO
127, = 01111111, a0 noka3HMKa CTeneHi, AKNN Moxe ByTn AK AoAaTHUM, Tak i
Bif EMHUM. 3MiLLLEHNA NOPAAOK € JOAATHUM YMCIOM, LLO 3HAYHO CMPOLLYE onepa-
Lii 3 ABIMKOBMMM YNCIAMU 3 PYXOMOHK TOUKOHO.

32-po3pagHi  ABIMKOBI 4MC/la 3BUMYAMHOI TOYHOCTI 3rigHO 3i CTaHAAPTOM
IEEE 754 po3miwytoTb Ha UMCNOBIN OCi Yy ABOX AianasoHax (puc. 3.13). Big'emHi
umcia nexartb y AianasoHi Big MiHyc (2 — 2723) - 2+127 go minyc 1 - 27?7, a popat-
Hi — Big natoc 1 - 27127 go ntoc (2 — 2°23) - 2+127,

AKLWO Npv BMKOHaHHI apudMeTUYHUX onepauiii ix pesyasTaT NoTpanuTb y Aia-
MasoH uncen Big MiHyc 1 - 27127 go Hyns, To Le o3Havae gid'eMHy empamy 3Hady-
wocmi. [lodamHa empama 3Ha4dywocmi Mae Micue, SKWO AOAATHWUA pesynbtat
onepauii 6yae y aianasoHi Big Hyns go rtoc 1 - 27127 Yuena, wo nexarb y giana-
30Hi J0AATHOI i BiJ'€MHOI BTPATK 3HAYYLLOCTI, 6AN3bKI A0 HYASA, | IX MOXHA 3aMiHU-
TV Hynem. OfHak Taka 3amMiHa MOXe Y NoAasbLLIOMY 3YMOBUTM BUMKHEHHS i nepe-
PUBaHHSA, AKLLO, Hanpukaag, noTpibHo byae BMKOHATKM onepaLito AiNeHHS Ha ue
uncno. Y pasi BTpatu 3HauywocTi ctaHaapt |EEE 754 nepeabavae cneuianbHui
dopmart umcen, ski HazmBarOTb HeHopmanizosaHumu (aHrn. denormalized numbers,
abo subnormal numbers). Halibinblle HeHoOpMani3oBaHe YNCAO MICTUTb YCi HyAi B
po3psAgax Nopsaky, Hylb y CXOBaHOMY pPO3psAdi U OAWMHWLI Y 23 po3pasax MaHTU-
cun. Lle uncno maixe He BiApI3HAETLCA Bif, HAMMEHLLOrO HOPMani30BaHOro 4yuMcia
1 - 27127, 3actocyBaHHS HEHOPMani30BaHWX UWUCeN MPU3BOAWUTL 4O NOCMYNOEOL
BTPaTW 3HA4YyLLOCTi Nig Yac obuncieHb, Ha BiAMIHY Big cmpubkonodibHoi BTpath
3HAYYLLOCTI NPUW 3aCTOCYBaHHI HYNA B LIbOMY Aiana3oHi.

Bia'emHa JoaatHa
BTpaTa BTpaTa
3HaYyLLLOCTI  3HAYYLLOCTI
Big'emHe Bia'eMHi JoaatHi JopatHe
nepernoBHEHHA  4uC/a unCia  mepenoBHEHHS
, A A A A N
—co | > +00

|
—(2-2)x2+127  _1x212 0 4+1x2127 +(2=2B)x 217
Puc. 3.13
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Y crangapti IEEE 754 nepepbaueHo BUKOPUCTaHHA AOAATHOTO i Bi'€MHOrO Hy-
NiB, AKi BiAPI3HAKOTLCA ANLLE 3HAKOBUMW PO3PpAAaMU i MICTATb HyAi Y BCiX po3ps-
Aax NopagKy i MaHTUCK, BKAKOYHO 3i CXOBaHUM PO3PAAOM.

Bi0’emMHe nepenosHeHHs BWHWKAE, AKWO pe3ynbtaT apudMETUUHMX onepaLii
ByAe MeHLIMI 32 HalMeHLLe Big'€MHe HOpMai3oBaHe UnCaIo MiHycC (2 — 2°23) - 2+127,
a dodamHe nepenosHeHHA — AKWO LeW pe3ynbraT byae 6inblniA 3a Hanbinblue
HOpMani3oBaHe AoAaTHe Yncio natoc (2 — 2°23) - 2127, Ha BigMiHy Big BTpaTh 3Ha-
YYLLOCTi, Y NEPENOBHEHHSA HE MOXHa NepenT NocTynoBo. s po3B'A3aHHA Npo-
6a1emMn nepenoBHeHHs Yy ctaHAapTi IEEE 754 nepeabaveHo BMKOPUCTaHHA crneLi-
anbHUX popmatiB uncen: do0ammHoi i 8i0’eMHOI HeCKIHYeHHOCMI, AKi BiAPI3HAKOTHCA
e 3HaKoOBUMM po3padamu i mictatb 1y BCix po3psagax nopaaky i Bci 0 B pos-
pAagax MaHTUCK. 3 TaKMMK cneuiabHUMW YMCaamMu, AK AOAaTHA | BiJ'€MHa HeCKiH-
UYEHHOCTI, MOXHa BUKOHYBaTK onepaLii, Ak i 3i 3Bu4aiHMMu uncnamu. Hanpuknag,
AKWO A0 HEeCKiHYeHHOCTI AoAaT! HOpPMasi3oBaHe YMCA0, OTPMMAEMO HECKiHYeH-
HiCTb; fKWO Oyab-fke HOPMani3oBaHE 4UWUCAO MOAIIUTU Ha HECKIHYEHHICTb, TO
OTPVMAEMO HyJlb.

AKwo pesynbTaT onepaLii HeBU3HaUYeHWI, Hanpuknag +0 - 0 abo 0/ £0, To B
ctaHgapti |EEE 754 nepepbaveHO BMKOPUCTAHHA CnelianbHOro dopmaty —
HE YNCNO (aHrn. NaN — not a number). CneujianbHa BeanunHa HE YACNO Bu-
HWKaE y pe3ynbraTi apudMeTUYHOI onepadwii, AKLO BCi po3paaM NOPAAKY BCTaHOB-
NieHi B 1, @ MaHTMCa Ma€ HEHYNbOBE 3HAYEHHS.

e N
TECTOBI 3BABAAHHA
X1 X2 Y=fX1,X2)
0 0 1
0 1 0
1 0 0
1 1 0

HABEAEHA BULLE TABINUA ICTUHHOCTI — LE TABAMUA ICTUHHOCTI
JOTYHOI OYHKLLII:

1. Auns'toHKUji

2. KOH'FOHKLi

3. 3anepeuyeHHs An3toHKLIT

4. 3anepeyeHHA KOH'HOHKLT

(& )
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NOTIYHI CUTHANW — LLE CUTHAIN, LLO MAKOTb:
1. 0AWH piBeHb

[Ba piBHI

TPW piBHI

YOTUPW PiBHiI

N

X5

YMOBHE TPA®IYHE 306PAXEHHA, HABEAEHE HA PUCYHKY, — LIE 3OBPA-
XEHHA NTOTYHOI O EJIEMEHTA:

1. ABO (OR)

2. | (AND)

3. ABO-HE (NOR)
4. |-HE (NAND)

AECATKOBE YNC/1O 8967d AOPIBHKOE TAKOMY BICIMKOBOMY YNCY:
1. 213070
2. 214070
3. 214060
4. 213090

WICTHAAUATKOBE 4YUNC/NIO F9C6h AOPIBHHOE TAKOMY AECATKOBOMY
4YNCny:

1. 63932d
2. 63923d
3. 63942d
4. 63924d
& )
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MOHATTA NMPO ANAPATHE 3ABE3NEYEHHA KOMIM'IOTEPIB

AnapaTtHe 3a6e3neueHHsa komn'loTepiB (aHr1. computer hardware) — e cy-
KyMHICTb Qi3NYHUX NPUCTPOIB, WO BXOAATb 4O CKNajy KOMN'toTepa.

CuctemHuii 610K (aHrn. computer case) — Lie OCHOBHa CK/lajoBa YacTUHa
komn'totepa (puc. 4.1, @), MiCTUTb 60K XUBAEHHS, MaTePUHCbKY (cucTeMHy, abo
OCHOBHY) MAaTy i3 LeHTPasbHMM MPOLECOPOM i OMepaTUBHOK NaM'ATTIO, Pi3HI Ha-
KomuuyBaui (KOpPCTKMIA anck, auckoBoan, npueoan CD-ROM abo DVD-ROM),
naaTv poswmpeHHs (rpadivHy naaTty, 3ByKOBY NiaTty, MepexHy naaty, Mogem), Ao-
[ATKOBI MPUCTPOI TOLLO.

MartepuHcbka nnara (aHrn. motherboard) — nnata gpykoBaHOro MOHTaXxy
(puc. 4.1, 6), Ha AKiA 3MOHTOBAHO TOJIOBHI ENEKTPOHHI NPUCTPOI KoMM'toTepa,
3'efHaHi MiXX cobo0 CMCTEMOKO APYKOBaHMX MPOBIAHMKIB. Ha MaTepuHCbKil naaTi
PO3MILLYHOTHCA: MIKPOMpOLLEecop; onepaTvBHa Nam'aTb; Habip MiKpocxeM KepyBaH-
Hs, abo uuncetiB (aHrA. chipset); nocTiiHa nam'ATb i3 cnuctemHoro BIOS (6azoBotro
CUCTEMOIO  YBEAEHHA-BUBEAEHHSA);, CNOTU  PO3LUMPEHHSA;  KOHEKTopW  ANS
Ni4'€AHAHHA iHTepheNCHUX KabeniB >XXOPCTKUX AUCKIB, AWCKOBOAIB; KOHEKTOPW
XUNBNEHHS; KOHekTopu nocnigoHoro (COM) 11 napanenbHoro (LPT) nopris, yHi-
BEpCasbHOI MOCNIAOBHOI WWHN USB; KOHEKTOp AN MiAKAHOUYEHHA KaasiaTypw W
MWULLI Ta HM3Ka iHLWMX KOMMOHEHTIB. Ha MaTepuHChbKIil naaTi TakoX MOXyTb ByTu
MiKpOCXeMW BifeoaganTtepa, 3ByKOBOI MAaTh M MepPexKHOI KapTw.

Komn'rotepHuii 610K XXMBNEGHHA MpU3HayYeHUl Ans 3abe3nedyeHHs npuct-
poiB KOMMN'toTepa enekTpUUHO eHepriero (puc. 4.1, 8). Moro 3asaaHHa — nepe-
TBOPEHHA 3MIHHOI MePEeXXHOI Hanpyry NPOMMUC/IOBOI YacTOTW Ha MOCTIKHY Hanpy-
ry, ii crabinisauia i 3axucT Bif 3aBaj i HaBOAOK. Y Cy4aCHUX MNepPCOHaNbHUX
KOMM'toTepax 3aCTOCOBYHOTb 34e6iNblOro iMNyabCHI 60KM XUBAEHHS, LLO MatoTb
He3HayHy macy i rabaputi i 3abe3neuyyroTb 3axXMCT BifZi KOPOTKOTO 3aMVKaHHA Ta
nepeBaHTaXEHHS.

MepudepiiiHi npuctpoi (nepudepisa) — Lie J04aTKOBI NPUCTPOI, AKi 3'€AHaHI
3 cMcTeMHUM 610KOM Kabenamu.

MepudepiriHi NPUCTPOT NOAINAIOTL Ha TaKi BUAM:

® BXiAHI NPUCTPOI;

® BUXi4HI NpPUCTPOI;

® NpuUCTPOI Nam'aTi.

Puc. 4.1
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BxiaHi nepudepinHi npuctpoi cnpuiimatoTb iHPopmaLito B pisHUX dopmax i3
HaBKONIMLLHBOTO CBITY, MePEeTBOPIOOTH i y ABINKOBY GOpPMY i BBOAATb Y KOMM'tO-
Tep. HavinowwpeHiwi BxigHi nepudepiiHi NpUCTPOI: KnaBiaTypa, KOMM'tOTepHa
MuLa, umdpoBa, abo Bebkamepa, CEHCOPHWI eKpaH, CkaHep, MiKpOdOH TOLLO.

BuxiaHi nepudepiiiHi npucTpoi nepeTBoOprotOTb ABIVKOBY iHPOpMaLiito, obpo-
6neHy koMn'toTepoM, Yy dopmMu iHdopmaLi, Wo cnpuiiMaroTbesa NtoguHoro. o Bu-
XiHUX NepudepiHNX NPUCTPOIB HanexaTb: MOHITOPW, NPUHTEPU, NAOTEPW, aKyC-
TUYHI cucTemm.

OcHoBHa Nam’'ATb pO3MillleHa Ha MaTepuHCbKIN naaTi — Ha Mikpocxemax
nam’ATi, 3SMOHTOBaHMWX Ha MaaTax po3LmnpeHHa. Kpim OCHOBHOI, y KOMM'toTepax BU-
KOPWUCTOBYHOTb A0AATKOBY, ab0 BTOPUHHY, NaM'sTb BEANKOI EMHOCTI, PO3MiLLleHy Ha
nepudepinHNx NpucTposx nam'ati. lo Takmx NPUCTPOIB HanexaTb: MarHiTHI 4UCKK
(BiHuecTepm), bnewnam’aTb, NamM'aTb Ha ONTUYHUX AMUCKAX | MArHITHUX CTpiYKax.
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Po3ain 4 . .
MPUCTPOI BBEAEHHA | BUBEAEHHA IHOOPMALLII

Komn'toTepwn K TexHiYHi NpucTpoi Ana obpobieHHsa iHGopmMaLiii 3aCTOCOBYHOTb
Y PI3HOMaHITHUX chepax AianbHOCTI — nNpesMeTHUX rany3ax. KoxHi npeaMeTHin
ranysi Bignosigae cneundiuHa dopma iHPopmaLlii: B odicax nepeBaxae TeKCTOBA i
undposa GopMuK; Y NPOMUCIOBOCTI M TEXHONOTIYHMX NiHIAX — iHQopMaLis, oTpu-
MaHa 3 AaTuukiB Gi3NUHUX BEANYMH; Y MeAMLMHI — iHDPOpMaLLf NPO CTaH Atoan-
HW, 3ibpaHa 3a pe3ynbTaTaMy aHani3y i 3 MeAMYHMX AiarHOCTUUYHUX Npuaagis. Yci
Ui BMAW iHGopMaLii MpUCTPOi BBEAEHHS CMPUAMAOTL | MepPeTBOPHOTL Y GopmMy
JABIIKOBUMX umncen.

O6pobneHy komn'toTepoM iHGopMaLiito NOTPiIBHO 3 ABiNKOBOI popmu nepe-
TBOPUTK Y GOPMM, 3BMYHI Ta 3pYYHi ANA CIPUKAHATTA NtogMHOM. Take nepetso-
PEHHS BMKOHYHOTb MPUCTPOI BMBeAeHHA iHbopMaLii: Aucnael, NpuHTepw, NioTepw,
3BYKOBI KOJIOHKW TOLLLO.

4.1. NPUCTPOI BBEAEHHA IHOOPMALLIT

Ockinbkin komn'toTep 0bpobasie iHpopmaLito uwe y GopMi ABIKKOBUX Ymncen,
NoTpibHI cneuianbHi NPUCTPOI, AKi NepeBoAATb IHPOPMALLIO B UYMCNOBIN, TEKCTO-
Bill, rpadiuHiin, 3ByKOBIN Ta iHWWUX dopmax y ABIKOBY GopMmy i BBOAATb il B
Komn'toTep.

Po3rnsiHeMO HalnowMpeHilwi Ha cy4acHOMY eTani PO3BUTKY KOMM'HOTEPHOI
TEXHIKW MPUCTPOI BBeAEHHA iHbopMaLii.

Knasiatypa. 3a gonomoroto knaBiatypu B KOMM'tOTep BBOAATb CMMBOMN, 30-
KpeMa BykBW (liTepn) NaTUHWLI K KNPWUAUL, PO34iN0BI 3HaKW, LMdpK, cnelianbHi
cnmBonn. CtaHgapTtHa knasiatypa mae Big 101 go 104 knaBiw, po3milieHnx 3a
ctaHgaptoM QWERTY (nepwunin pagok andaBiTHMX KAaBill MOYMHAETLCA 3 KAaBiLL
Q W, E R T, Y). KnaBiwi knaBiaTypn nogineHo Ha Kinbka GYHKLiOHaNbHWX rpynmn:
andaBiTHO-UMPOBI, GYHKLIOHaNbHI, KepyBaHHA KypCOpPOM, CAy>K60BiI, KaaBiwi J0-
JAaTKoBoOI nNaHeni (puc. 4.2).

AndaBiTHO-UMPOBI KNaBilWi (NiTepy KMpUaAWLUi K natmHNLI, umudpw, cneuianbHi
CMMBOAN) BUKOPUCTOBYIOTb ANS BBEAEHHA TeKCTOBOI iHQOpMaL,i | KOMaHA Yy Tek-
ctoBin  dopmi.  KnaBiwi  npautoroTb
y ABOX pexXumax (perictpax): y HUXXHbO-

MYy perictpi — Maji CUMBOAW, Y Bepx-
HbOMy — Benuki. [NepemukatoTb peri-
CTPU HaATUCKaHHAM Ha knasiwy Shift y
MOMEHT BBEJEHHA MOTOYHOro CMMBOAY
(HedikcoBaHe nepemukaHHA) abo 3a
ponomoroto  knasiwi Caps Lock npwm
BBeAEHHI rpynn cvmMBoOniB (pikcoBaHe
nepemMuKaHHs). Puc. 4.2
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Mpyny dyHKLUiOHanbHUX KnaBeiw F7 ... F12 po3MilLeHo Y BEPXHI YacTUHI KnaBi-
atypu. OyHKLIT LUX KNaBil 3anexaTb fK Bif Nporpamu, sika B Liel Yac BUKOHYETb-
€A Ha KOMN'toTepi, TaK i Bij onepauiHOi cuctemMm.

KnaBiwi kepyBaHHA Kypcopom (— T — 1) nogatoTb KOMaHAM Ha MepemilleHHs
Kypcopa Ha ekpaHi. Kypcop — Le cnewujanbHUiA 3HAa4YOK Ha ekpaHi MOHITOpa, fKWUiA
BKa3ye Ha MiCLie BBEAEHHSA 4eproBoro cumeoy. [lo L€l rpynu HanexaTb KAaBilli, AKi
MPOKpPYYYHOTb CTOPiHKY Bropy — Page Up, abo BHWM3 — Page Down, a TakoX KnasiLi,
LLLO NepeMiLLyHOTb KypCcop Ha no4aTtok psisgka — Home, abo B kiHeLb psgka — End.

lpyna knaBilw foAaTKoBOI NaHeni Aybntoe Aito uMdpoBMUX KaaBiw, KNagill Ke-
PYBaHHA KypCOPOM i AeAKnx cny>x60Bux knagiw. OCHOBHe Npu3HayYeHHsA J0AaTKO-
BOI NaHesni — BBeAEeHHA 3HauHMX obcarie LuMdpoBOi iIHPopMaLiii, TOMy KaaBilli Ha
Ui/ naHeni po3MilleHi B nopsaaky, 3pyJ-
HOMY AfA poboTw.

Mwuwa. [Ana KepyBaHHA KOMM'tO-
TepoM, TO6TO BBeAeHHA B KOMM'toTep
KepiBHOI IHPOpMaLLii, LIMPOKO 3acTOCo-
BYOTb MaHinNyasaTop — MuLy, sika gicTa-
/la IO Ha3BYy 3a 30BHILIHKO CXOXICTb i3
OAHOMMEHHOIO TBapuHO (puc. 4.3).

CkaHep. CkaHep — npwucTpin ans
aBTOMaTM30BaHOMO 34MTyBaHHA rpadiu-
Hoi iHbopmauii (puc. 4.4). MpuHumn gii
CKaHepa noasra€e B TOMY, WO BCTaHOB-
NleHe Ha PyXOMil KapeTui AXepeno CBiT-
Na onpomiHe rpadivyHmi ob'ekT —
KpecneHHs,  doTorpadio,  KapTUHY.
Bigbutnin  Big 300pa>keHHs CBITAOBUNA
MOTIK CNpuiMaeTbcs POTOAATUMKOM |
nepeTBOPOETLCA Y GOPMY  ABINKOBUX
uncen. [xxepeno n npunmay nepemity-
HOTbCA Haj 3006paxKeHHAM MOCAiAOBHO,
PALOK 3a PAAKOM, TOBTO CKaHyTb 30-
BbpaxkeHHs. XapaKTepUCTUKOI  AKOCTI
CKaHepa € KiNbKiCTb enemeHTiB 306pa-
>XEHHA — TOYOK Ha OAMHULIO AOBXUHU
atonm (aHrn. dots per inch — dpi).

CeHcopHuii  ekpaH. CeHCOpHWIA
ekpaH (aHrn. touchscreen) — npucTpii
BBeAEHHs iHhopMaLil, AKNA pearye Ha
Aotnk (puc. 4.5). 3a npuHuunom aii
PO3pPI3HAIOTb PE3UCTUBHI, NMOBEPXHEBO-
aKYCTWUHI, €MHICHI, iHppayepBOHi CeH-
COpPHI eKkpaHu. Puc. 4.5

Puc. 4.3

Puc. 44
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Mig Yac AOTMKY 3MIHKOFOTBCA NIOKaNbHI XapakTepUCTMKN ekpaHa. KoopauHaTtu
TOUKN [JOTMKY iKCytOTbCS | NepeaaroTbCss Ha 06pobaeHHA cneuianbHIA nNpor-
pami.

CeHCOpHi ekpaHu LLIMPOKO 3aCTOCOBYHOTb Y MOBIIbHUX TenedoHax, KULLIEHBKO-
BMX KOMM'tOTepax, TepMiHaiax 3 Oniath Pi3HUX Nocayr, iHGopMaLiiHMX cucTeMax
BOK3asiB TOLWO.

Be6bkamepa. CyuacHa Beb-
Kamepa — UMOPOBUIA NPUCTPINA, AKWN
3HIMae 306paxkeHHs, NMepeTBOPHOE iX Y
undposy dopmy, cTMckae iHbopmaLlito i
nepesa€ il KOMN'IOTEPHOID Mepexeto
(puc. 4.6). Bebkamepa cknafaerbca 3
OMTUYHOI CUCTEMW, MaTpULi CBITAOUYT-
JIMBUX €NIeMEHTIB i cneLiaibHOro npo-
rpaMHOro 3abesneyeHHs.

Bebkamepn 3acTOCOBYHOTb AN NPOBEAEHHA BiAEOKOHPEPEHL|i, B OXOPOHHMX
cuctemay, y BigeoTenedoHii, 419 MOHITOPUHTY cuTyauii B odicax | TOProBesbHMX
3anax, ANS CNiAKyBaHHA Yepes [HTepHeT Ta B HaraTbOox IHLWWX rany3ax.

Puc. 4.6

4.2. NPUCTPOI BUBEAEHHA IHOOPMALLIT

JNrogmHa cnpuiiMmae TekctoBy, LMbpoBy, rpadivHy 1 BigeoiHPopmMaLito Towo
yepe3 CBOi OpraHu 4yTTiB y pi3HUX dopmax. Komn'toTep, AK y>xe 3a3HayeHo,
cnpuinmae i obpobase iHbopMauio y Gopmi ABINKOBMX UmMCes, TOMY BiAMOBIAHI
NPUCTPOI NepeTBOPIOIOTb BHYTPILLHE MOZaHHA iHPopMaLUii y dopmu, Wo cnpun-
MatoTbCA IOANHOLO.

Po3rnsHeMo HavnolmMpeHili NPUCTPOI BUBeAEHHS iHPopMaLil.

BizeoiHdopmalia (Big nat. video — «ameatocs, bauy») — oaWH i3 HANBaXKAUBI-
wunx BuAiB iHGopMaLii, AKMN NtogMHa CnpuiiMae 3a A4OMOMOrOK OpraHiB 30py —
oumnma. [opiBHAHO 3i 3BYKOBOIO | TEKCTOBOK iHQOPMaLi€to, BiATBOPEHHS BifEOIH-
dopmauii notpebye 3HaUHO BiNbLIMX anapaTHUX | NPOrPaMHUX PECYPCIB.

Bipeokapra (rpadivHa kapta, rpadiuHmi agantep, rpadiuyHn NpucKkoproBay,
aHr. video card) — enekTpoHHWUI LMPOBUIA NPUCTPINA, NPU3HAYEHWI 45 Nepe-
TBOPEHHA ABiKoBOI iHQOpMaLii Ha aHanoroBuii BigeocurHan. Bigeokapty Buro-
TOB/AKOTL Yy BUMALI OKpPEMOi niatu
PO3LUMPEHHSA, AKY BCTaBAAIOTb Y KOHEK-

TOp MaTepUHCLKOT naath (puc. 4.7) abo
BOYAOBYIOTb (IHTErpytOTb) Y MaTepuH-
CbKy mnarty.
Y peakux komn'rotepax, Hanpuknag,
NPV3HaYeHVX AN KOMM'HOTEPHUX irop,
ansa obpobneHHsa BigeoiHdopmalii no-
TpibHa BeaAWka MNPOAYKTUBHICTL LiEH- Puc. 4.7
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TpanbHOro npouecopa. Jns Moro posBaHTaXeHHs 06pob6/eHHs BigeoiHdopMaLil
NoKNaZaroTb Ha crewiasbHUIA NPOLLECOP — NpoyecopHUli npucmpili NPUCKOPeHHS
(aHrn. accelerated processing units, APU).
3i 3pOCTaHHAM MPOLLECOPHOI MOTY>XHOCTI CyyaCHUX BifeoKapT 36inblUyeTbCA
CMNOXWBAHHA HUMUW eNeKTPUYHOI eHeprii. BigeokapTn cyyacHMx KOMM'tOTepiB € OA-
HVMMW 3 OCHOBHWX CMOXWBAYiB €N1eKTPUYHOI eHeprii, TOX BiABEAEHHA Tenna € OA-
HVMM 3 OCHOBHWX 3aBAaHb Nij Yac NPOEKTYBaHHA BifeOKapT.
CyJacHi BifeoKapTu CKiajatoTbCA 3 Naamu OpyKo8aHO20 MOHMAXY (aHr.
printed circuit board), Ha fiKi MOHTYHOTb Taki €1eKTPOHHI KOMMOHEHTH:
e 2pachbiyHuli npoyecopHuli npucmpili (aHra. graphics processing unit, GPU)
3 BE/IMKOK MPOAYKTUBHICTO, MPU3HAYEHUNn Ana cknagHoro obpobneHHs
BifgeoiHbopMaLii;

® npucmpili a5 sidsedeHHa mensa (aHr. heat sink), Nnpn3HaueHun ana 3ano-
HiraHHA MeperpiBaHHIO BifEeOKapTW, WO MOXEe MPU3BECTM A0 il NCyBaHHS.
3aCcTOCOBYHOTbH fIK MAacMBHI PO3CitoBaYi Tenna — pajiatopu, Tak i akTUBHI —
MiHIaTIOpHI BeHTUAATOpU — Kyaepu (aHra. cooler). [na  MNOTy>XHWX
KOMM'tOTepiB IHOAI BMKOPUCTOBYHOTb BOASHE OXONOAKEHHS;

® gideonam’sme (aHrn. video memory) AOCTaTHbO BeAUKOro obcsary (Big
128 merabautie fo 8 rirabaliTiB) i3 BE/IMKOO LUBWAKOAIED (YacToTa CUHXPO-
Hi3auii Big 1 rirarepua o 6,3 rirarepua), npu3HaveHa ana pobotn 3 rpadiu-
HVMM MpPOLLeCOpOM;

® yugpo-aHanozosuli nepemaoprosay, NPU3HaYeHNn ANA NepeTBOPEHH: Lnd-
pPOBOrO CMUrHafy Ha aHa/ioroBuiA i NoAaBaHHA MOro Ha BXiZ MPUCTPOLO Bigo-
6paxkeHHs. Tpeba 3a3HauUMTK, WO CyyacHi MPUCTPOI BigobpaxkeHHA MakoTb
undpoBMIA BXig | He NOTPebyHOTb LMPPO-aHaNOroBMX NEPETBOPHOBAYIB.

MpucTpoi BigobparkeHHsA iHpopmauii. Ana BigobpaxeHHa BigeoiHdopmaLii
(TekcTy, kpecneHb, doTorpadin, kKapTunH, GiNbMIB, aHIMaLi TOLLO) BUKOPUCTOBYHOTb
ancnnein abo moHitop. Jucnael (aHrn. display — «BigobpaxyBaTn») Mae LwmplLue
3acTocyBaHHA (Hanpuknaag, Aucnaerr MobinbHoro TenedoHa), MOHIMop (aHrA.
monitor — «cnigkyBaT») MOB'A3aHNA 34ebinbloro 3 komn'totepomM abo Tese-
€KpaHOM AMNCTaHLLINHOrO CNoCTepeXKeHHS.

CyuacHi komn'toTepHi MOHiTOpy HyBatoThb KiJIbKOX TUMIB:

Ha OCHOBI eneKTPOHHO-NpomeHeBoT Tpybku (CRT);
piakokpuctanivHi (LCD, TFT sk niasug LCD);
nnasmMoBi;

NPOEKLiVHI;

OLED-moHiTOpWY;

BipTyasbHi peTHabHI.

Y nepwwux KOMnN'toTepax BUKOPWUCTOBYBaAWN MOHIMOpP HA OCHOBI e/eKmMpOHHO-
npomeHesoi mpybku (aHrn. cathode ray tubes, CRT) (puc. 4.8, a). Cnouatky Ui npu-
CTPOi By MOHOXPOMHUMY, Yy 1970-Ti 3'ABUANCA KONBOPOBI 3pa3kn. MoHiTopu Ha
OCHOBI e/1eKTPOHHO-MPOMEHEBOI TPYOKM MatoTb BEANKY LUBUAKOAIKD, BUCOKY PO3-
AiNbHY 3aaTHICTb. Hegonikamun € BesvKi reoMeTpuUHi po3mipu (ocobameo yramb) i
Maca, TOMy Taki MOHITOPX NOCTYNOBO BUTICHAIOTLCS.
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MpuHumn aii  pidkokpucmaniyHo20
Oucnses (aHrn. liquid crystal display,
LCD) (pwuc. 4.8, 6) rpyHTYeTbCA Ha Bnac-
TUBOCTI PIAKMX KPWUCTaniB 3MiHHOBaTK
CBOKO MPOCTOPOBY OpIEHTALLIIO MNij Ai€r0
enektpuyHoro nona. Ockinbkn pigki
KpUCTanu OMTUYHO aHi30TPOrHI, TO MiA
AIEI0 €NeKTPUYHOTO MOAA 3MiHIOHTHCA
TaKoX TXHi ONTWYHI BnactTMBoCTi. [ns
MOJIMNLUIEHHS AKOCTI 306paXkeHHs B PiAKOKPUCTaNIYHUX ANCMIEAX MOYaan 3aCTOCO-
ByBaTW moHkonaigkosi mpaHaucmopu (aHra. thin-film-transistor, TFT). Takuii pis-
HoBuWA Mae Ha3ey TFT LCD aucnnei.

MepeBaroto pPiAKOKPUCTaNIUHMX AWCMAEIB € HE3HayHe €eHeproCroXuBaHHSA,
TOMY iX 3 YCMiXOM 3aCTOCOBYIOTb Y MPUCTPOSX Ha GaTaperikax i akymynsTopax.
Kpim Toro, Taki npucTpoi MOXHa BUFOTOBUTU MJIOCKUMU N ByAb-AKNX PO3MIpIB.

lMnasmosull (2azopo3psdHul) ducnael, abo naamosa naHesb (aHra. plasma
display panel, PDP), — npucTpin BigobpaxeHHsa iHbopMmauii, Ais Akoro 6a3yeTbcs
Ha fABMLi CBITIHHA ArOMiHOGOpPY MiA BMAMBOM YAbTPadioNeToBUX MPOMEHIB, WO
BMHMKaOTb 3@ €IeKTPUYHOro po3pagy B iOHi30BaHOMY rasi, To6To B naa3mi. [nas-
MOBI MaHeni 3abe3neuyroTb BUCOKY AKICTb 306pakKeHHs (KOHTPACTHICTb, rnMbuHa
KONIbOPIB) Ha BeAVKIN nuowi (40 KiAbKOX MeTpiB y giaroHani). Hegonikamu nnas-
MOBMX MaHesneln € 3Ha4YHe eHeprocrnoXnBaHHA, NOCTYNOBE BUTOPaHHA ekpaHa, 3a-
NEXHICTb SKOCTi 300paXKeHHs Bij BUCOTU Haj, piBHEM MOPS.

lpoekyitiHuti MOHIMop — CBITNOBMIW NpWAaj, WO Nepepo3nofiNse CBITAO NaMm-
MW 3 KOHLEHTPAL,ED CBITIOBOTO MOTOKY Ha MOBEPXHiI Manoro posmipy abo B Ma-
nomy ob6casi. MNpoeKTopM € B OCHOBHOMY OMTUKO-MEXaHIYHUMU abo OMTUUHO-
UMOpPOBMMKN Mpuaagamy, WO AatoTb 3MOry 3a [JOMOMOrOK JxXepena CBiTaa
NPOEKTYBaTU 3006paxkeHHA O6'eKTIB Ha MOBEPXHIO, PO3TalloBaHy Mo3a npuia-
AOM, — eKpaH.

OLED-moHimop rpyHTYyeTbCA Ha TexHosorii OLED (anrn. organic light-emitting
diode). OpraHiuHuiA cBiTAIOAI0L — HaMiBNPOBIAHUKOBUI NpuUaak, BUTOTOBJAEHUN 3
OpraHiYyHMX Cnonyk, Aki eheKTMBHO BMMPOMIHIOKOTb CBIT/IIO Mif Yac NMPOMyCKaHHSA
Kpi3b HWUX €NeKTPUYHOro CTPyMy. BuUnpomiHioBanbHWUIA enekTpONtOMIHICLLEHTHUI
lwap 3a3BWyal MiCTUTb MOJIMEPHI PEYOBUHMW, SKi AArOTb 3MOTY OpPraHiYHUM CKaa-
A0BUM ByTW K CAif AeNOHOBaHUMW. BOHW pO3TalloBYHOTLCA B TaK 3BaHUX psAKax
Ta CTOBMYMKaX 3a NJIOLLEIO NiAKNaAKN NMPOCTMM MPOLECOM «ApPYyKy». Y pe3ynbrari
OTPUMYEMO MaTPULIKO 3 MiKCeNiB, AKi BUMPOMIHIOKTb CBITIHHA PIi3HUX KOJbOPIB.
MepeabavaroTh, WO BMPOOHULTBO Takux Aucnaeis byse HabaraTo gelleBLUNM, HiX
BMPOBHMLTBO piAKOKPUCTaNiYHUX AUcraeis.

BipmyaneHuti pemuHaisHUU MoHimop (aHra. virtual retinal display, VRD; retinal
scan display, RSD) — TexHon0rif NPUCTPOIB BMBEAEHHS, WO dOpMyE 306paxKeHHs
6e3nocepesHbO Ha CiTKIBLI OKa. B pe3ynbtati KOpucTyBay 6aunTtb 306pakeHHs, AKi
«BWUCATb» Y NOBITPI Nepes HUM. [pUCTPOI Takoro TMMy HabaMXKeHi A0 CUCTEM AO-

Puc. 4.8
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MOBHEHOI PeasibHOCTI, OCKiNbKN 306paXKeHHs BipTyasbHUX 06'eKTIB, fKi 6a4nTb KO-
PUCTYBaY, HakNajaroTbCA Ha 306paxkeHHs 06'eKTIB peanbHOro CBITY.

Y npuctposx BigobpaxeHHs iHPopmaLii BUKOPUCTOBYHOTb Taki Tvnu sideo-
adanmepis:

MDA (monochrome display adapter — MOHOXpOMHMWI aganTtep Aucnaes) —
HannpocTiwni BigeoaganTtep, 6y y nepwwmx IBM PC. MNpautoe B TekcToBOMY
pexuMi 3 po3sginbHoto 3aaTHicTio 80x25 (720x350, maTtpuus cumBony —
9x14), nigTpUMye N'ATb aTPUBYTIB TEKCTY: 3BUYANHWNIA, ACKPaBUN, IHBEPCHWUN,
nigKpecneHnn i Murotanemii. Yactota pagkoBoi po3roptkn — 15 Kru,. IHTep-
deic i3 MOHITOPOM — LNPPOBUIA: CUTHANM CUHXPOHI3aLlii, OCHOBHWI Bifeo-
CUrHan, AOAATKOBUIN CUTHAN ACKPaBOCTI;

HGC (Hercules graphics card — rpadiuHa kapta Hercules) — po3wmnpeHHs
MDA i3 rpadiuHunm pexxnmom 720x348, po3pobneHe dpipmoro Hercules;
CGA (color graphics adapter — konbopoBuin rpadiyHun agantep) — nep-
WniA agantep i3 rpadiuyHVMM MOXAMBOCTAMMU, AKMI MPaLIIOE B TEKCTOBOMY
pexumi 3 posginbHoto 3gatHicTio 40x25 i 80x25 (mMatpuus cumBony —
8x8), y rpadiuHomMy — 3 po3ginbHoto 3aaTHicTio 320x200 abo 640x200;
EGA (enhanced graphics adapter — nokpatyeHuii rpadiuHnii agantep) —
noganblwimn possutok CGA, 3actocoBaHunin y nepwmx PC AT. JosaHo pos-
AinbHy 3aaTHICTb 640%350, Wo B TekcToBMX pexnmax gae dopmar 80x25 3a
maTpuui cumBony 8x14 i 80x43 — 3a maTpumui 8x8. KisbkicTb ogHOYacHO
Bif0bpa>kyBaHWX KonbopiB — 16, naniTpy poswmpeHo 4o 64 konabopis (No
fiBa pO3pAAN ACKPABOCTI Ha KOXEH KOJip);

MCGA (multicolor graphics adapter — 6aratobapsHui rpadivHmi agan-
Tep) — yBegeHui dipmoro IBM y paHHix mogensx PS/2;

VGA (video graphics array — macuB Bi3yasbHOI rpadikv) — pPO3LIMpPEHHS
MCGA cymicHui 3 EGA, BBegeHunin dipmoto IBM y cepeaHix mogensax PS/2;
IBM 8514/a — cneujanizoBaHuin agantep Aas poboTn 3 BUCOKOH PO34ib-
HOO 3aaTHICTHO (640x480%256 i 1024x768x256), 3 enemeHTaMu rpadiuHoro
NPUCKOPOBaYa;

IBM XGA (IBM extended graphics array — po3wmnpeHunii MacvB Bi3yasbHOI
rpadikn) — HacTynHWI cneujianizoBaHuin agantep IBM, poswwupeHo konip-
HUA npocTip (pexum 640x480x64k), gosaHo TekcTtoBMI pexknum 132x25
(1056x400);

SVGA (Super VGA — «noHag» VGA) — po3wunpeHHa VGA 3 gogaBaHHAM
BUWLLOI PO3AiNAbHOI 34aTHOCTI M 40AATKOBOrO CEpPBICY.

BrkopucToBytoTb Taki pisHOBUAKM iIHMepgpelicHo2o kabeto:

D-Sub (D-subminiature) — nonpw Ha3By («HagMiHIaTFOPHWN»), HANBINbLUWI
3a po3MipaMu eNeKTPUYHUIN POo3'eM, LLO HWHI 3aCTOCOBYHOTb, 30Kpema B
KOMM'tOTEPHI TEXHILL;

DVI (digital visual interface — undposuii BigeoiHTepdeinc) — cTaHaapT Ha
iHTepdelc i BiANOBIAHNA PO3'EM, NPU3HAUYEHUN ANS NMepefaBaHHs Bife030-
H6pa>keHHA Ha PiIAKOKPUCTaNIYHI MOHITOPU 1 NPOEKTOPY;
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USB (universal serial bus — yHiBepcanbHa nocnigoBHa LWn1Ha) — NOCAIAOB-
HUA iHTepdenc nepefaBaHHA JaHUX ANS CEPEfHbOLIBUAKICHUX | HU3bKO-
WBMAKICHWX NepudepiiHnX NPUCTPOIB;

HDMI (high-definition multimedia interface — mMynbTMMeginHNA iHTepdelic
BMCOKOI YITKOCTI) — Ja€ 3Mory nepegaBati LMPPOBI BieOCUTHAAN BUCOKOI
PO34iNbHOT 34aTHOCTI 1 BaraTokaHanbHI LMOPOBI ayAiocMrHanm i3 3axmcTom
Big konitoBaHHa (HDCP). Po3z’em HDMI 3abe3neuye undpose DVI-3'egHaHHS
AEKINIbKOX NMPUCTPOIB 3a AOMOMOrOH0 BiANOBIAHUX KabeniB. OCHOBHa pi3HU-
us mixk HDMI i DVI nonsirae B Tomy, wo po3'em HDMI MeHWwwn 3a po3mi-
poM, iHTEpdENC OCHALLLEHUA TEXHOJOTIEK 3axMCTy Big KonitoBaHHs HDCP
(High Bandwidth Digital Copy Protection), a TakoxX niATpMMye nepejaBaHHs
6aratokaHanbHMX LMbPOBUX ayaioCUTHaNIB;

DisplayPort — HoBWI cTaHAAPT CUTHaNBHOTO iHTepdency Ans LUPPOBUX
ancnneis. Migtpumye HDCP Bepcii 1.3 i Mae nponyckHy 34aTHICTb BABIui
6inbLy, Hixx Dual-Link DVI, HM3bKMIA BOABTaX XWMBJIEHHS Ta HU3bKi CTOPOHHI
HaBoAkW, po3Mipu pos’emy Mini DisplayPort npnbéansHo gopisHiotoTb USB.

AKICTb KOMMN'HOTEPHUX MOHITOPIB BU3HAYaETbCA MAKUMU napamempamu:

pO3Mip ekpaHa — JOBXMHA AiaroHani (TpaguUinHO BUMIPIOKOTb Y AONMaX);
CNiBBIOHOWEHHS MDK 20pU30HMA6HUM [ 8epMUKAI6HUM pO3MIpaMu ekpa-
HA@ — BUMNYCKatoTb MOHITOPU 3i cniBBigHOLWeHHAMK 4:3, 5:4, 16:10, 16:9;
p030itbHa 30amHicme ducnsies — KiNbKiCTb MiKCeNiB 3a BEPTUKANO i ropu-
30HTaNAO;

2/IUBUHA KO/bOPY — KiNbKICTb BITiB Ha KOAYBaHHA OAHOro nikcens (Big Mo-
HoxpomHoro (1 6iT) go 32-6iTHOro);

po3mip 3epHa (ans CRT) abo nikcens (ans LCD);

® 4acmoma oHo8J/1IeHHs 300pakeHHs — KiNbKiCTb 300paXkeHb, fika BUBOAUTLCS

Ha eKpaH 3a OAHY cekyHay (y repuax, ans LCD maiixe ogHakoBa);
weuokicme 8IOKAUKY nikcenig (He Ans BCiX TMNiB MOHiTopiB, y LCD, fk npa-
BWO, CYTTEBO HWXYa, HixXK y CRT);

MaKcumaneHuUli Kym 027180y — MakCUMaabHUIA KyT, Nij SKMM He BUHMKKaE
CyTTEBOTO MOTipLUEHHA AKOCTi 306paxkeHHsA (akTyanbHO ansa LCD);
ACKpAsICMb — BUMIPHOETLCA B KaHAENaX Ha KBaAPaTHUA MeTp;

® gidcmaHb MDK MOYKamu — AWUCTaHLif MiX CyCigHIMW TOUKaMK OAHOTO KO-

nbopy;
mpusanicme 8i02yKy — TPWUBaNICTb Nepexody Mikcens Bif aKTMBHOMO CTaHy
(6inni KoNip) O MACMBHOTO (YOPHUIA KOIP) | Ha3ag;

® Jesbma-E — napameTp PoO3pi3HEHHSA KOJbOPIB;
® NOMYXHICMb CNOXUBAHHS — TOTY>XHICTb, fIKYy CMOXMBAE MOHITOP y pobo-

YOMY CTaHi.

Komn'totepHuid npuHTep (aHra. printer — «apykap») — NpUCTPin ANa APYKY-
BaHHA TekCToBOI iHQopMaL,ii | 306paxkeHb Ha TBEPAUIN HOCIM, 3a3BMYail Ha nanip
(puc. 4.9).
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3a KiNbKICTIO KO/MbOPIB MPUHTEPU

NOAINAKTE Ha MOHOXPOMHI (OfAHOKO-

NIbOPOBI), fAKi BUKOPUCTOBYIOTb JNLLIE

OAWH KOAip (YopHMI), i BaraTokobOpO-

Bi. baraTokonbopoBi NpuHTEPW ANA Ne-

pefaBaHHA KOAbOPIB 306paXkeHHsA BU-
kopuctoBytoTb Mogenb CMYK, T06TO

KONip pO3KnafaeTbca Ha 6a30Bi KOAbO-

pu: cyan — 6nakuMTHUI, magenta —

nypnypHui, yellow — >xoBtuia, kobalt — Puc. 4.9
KobanbT (YOPHWI, Ha3BaHO 3@ OCHOBHUM
KOMMOHEHTOM, KU Hagae $papbi HOPHOro KOALOPY).

3a NPVHLMMNOM Aii PO3pPIi3HAIOTb MaTPUYHI, CTPYMEHEBI, 1a3epHi, CybimMaLilHi,
3D-npuHTepu. Po3rnsiHeMo HalMnoLWMpeEHiLi BUAN MPUHTEPIB.

MaTpuuHi NnpyMHTEepU NoYann 3aCTOCOBYBaATU OAHUMM 3 NepLumnx. JpyKyBaHHS
306paXkeHb 34iMCHIOETLCA 3a JOMOMOTOK APYKYBaNbHOI FONOBKM, fKa CKNAAAETbCS
3 MaTpuui ronok. Habinbworo nowmnpeHHs Habyam MaTpuuHi NpuHTepn 3 9 Ta 24
ronkamu. lNig aieto enekTpomarHiTy rosika Baapsie no nanepy 4vepes dapbyBanbHy
CTPiUKy, 3a7MLaroum Ha nanepi BiA6WTOK y BUMAAAI ToukMW. [pyKyBaabHa roaoska
NepeMiLlyeTbca B3J0BX PAAKA, | APYK 34IMCHIOETbCA MOCNIAOBHO PSAAOK 3a psj-
koM. QPapbyBasnbHa CTpiuka npocskHyTa ¢apbyBanbHOK nNacToro, 34e6inbloro
YOPHOTO KOJIbOPY, i MOCTYNOBO NepeMilLyeTbCa Nid APYKyBasbHOK rOJI0BKOHO, 3a-
6e3neuytoun piBHOMIpHE BUTpPaYvaHHs GpapbyBanbHOro Matepiasny.

OCHOBHUMMW HegoliKaMy MaTPUUYHKX MPUHTEPIB € MOHOXPOMHICTb, HEBMCOKA
AKICTb APYKY, HW3bKa LUBUAKOAISA, BUCOKUIA PiBEHb LUYMY, TOX iX MOCTYNOBO BUTIC-
HAOTb AOCKOHaniWwi Mozeni. BogHouac, 3Baxaroum Ha iXHKO HEBWCOKY BapTiCTb,
npocToTy 06CAyroByBaHHA TOLLLO, MaTPUYHI NPUHTEPU AOTenep LUMPOKO 3aCTOCO-
BYIOTb Yy KacoOBWX anapatax, byxrantepii, 4na ApPyKy KBUTKIB Ha TpaHCMoOPTi, AOKY-
MEHTIB HecTaHZapTHMX popMarTiB, ApPYyKYy Ha pynoHax nanepy. iHaHCOBI AOKYMEH-
TV ¥ [OKYMEHTU CyBOPOI 3BITHOCTI, HaAPYKOBaHi Ha MaTPUYHUX NPUHTEPaX, BaXKO
nigpobut, OCKiNbkM Mig Yac APYKy roakn aedopMytoTb NMOBEPXHEBUM Liap na-
nepy.

Y cTpymeHeBuX NpuHTepax ApyKyBaHHSA 3AINCHIOETbCA 3@ PaxyHOK MiKPOCKO-
NiYHUX Kpanesb bapBHUKA — YOPHWI, WO GOPMYHOTECA B MIKPOCKOMIYHMX KaMe-
pax, BULLTOBXYOTbCA Yepe3 AH03U 3 BEANKOK LUBWUAKICTIO | MOTPanAArTb Ha HOCIN
(nanip abo iHWwWIi maTepian). 3a NpuHLMNOM GOPMyBaHHSA MiKpoKpanesab CTpyme-
HeBi NPUHTEPW NOAINAIOTL Ha TEPMabHI N N'€e30eNeKTPUYHI.

Yepe3 mikpokamepy 3 6apBHVMKOM TepMasbHOrO MpuHTEPa NMPOXOANUTb KOPOT-
KOYaCHUI IMNYNbC eNeKTPUYHOro CTpyMy. Y pe3y/ibTaTi Lboro Pi3KO 3pOCTaE TeMm-
nepaTypa, 6apBHUK MWUTTEBO 3akumnae, TUCK napu cTpubkonogibHo 3pocTae, nig
MOoro fJieto vepes A3y BWUAITaOTb KpamnauvHW GapBHWMKA i CNPAMOBYHOTbCA enek-
TPMYHUM NONEM Ha HOCIN.
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Y n'e30enekTpuUHMX NpUHTEpax iMMyAbC TUCKY B Mikpokamepi 3 H6apBHMKOM
CTBOPHOETHCS 3a AOMOMOTO M'€E30KPUCTaNa, KNI Pi3KO 3MIHIOE CBOT reOMeTPUYHI
PO3MipK Mif AI€EHO IMNYAbCY HaNPyru.

3a ZOMNOMOror CTPYMEHEBUX MPUHTEPIB AOCUTb MPOCTO CTBOPHOBATU HaraTto-
KOJIbOPOBi 306paXkeHHs, ANS LbOro NOTPIOHO Aule 3abe3neunTy NpUHTEP Yop-
HWIOM Pi3HMX KONbOPIB. 3a3BUYail NOTPIOHMI KONIP OTPUMYHOTb 3@ paxyHOK Ha-
KnafaHHA B Pi3HWX nponopuiax 6a3zoBux konbopis cuctemmn CMYK.

NazepHi npuHTepu. MNpouec ApyKyBaHHS B 1a3epHOMY MPUHTEPI 34iACHIOETb-
cs B Kinbka etaniB. CnoyaTky 3apsgxatoTb GoToBan — LMWAIHAP, MOKPUTUN TOH-
KWM LIapOM CBITNIOYYTAMBOro matepiany. Ha noBepxHto ¢oTtoBana nig Ai€r0 BUCO-
KOi Hanpyru piBHOMIPHO HAHOCATb eNEeKTPUYHWNIA HeraTUBHWIA 3apaga. dani potosan
CKaHYOTb MPOMEHEM Ja3epa, AKWI BifOVBAETLCA Bif HOCIA rpadivHOl abo TekcTo-
BOI iHpOpMaL,ii, BiAXMNAETbCA A3epKanoM, POKYCYETbCA OMTUUHOK CUCTEMOHO i
NPOXOAUTb PAAOK 3a PALKOM MOBepxHero GOToBaNa, PO3PAAXKAKOUN eNeKTPUYHNIA
3apsag y Touui noro ¢okycyBaHHA. CTyniHb PO3pAAXKaHHA eeKTPUUYHOro 3apagy
3a71eXWTb Bif, IHTEHCMBHOCTI NMPOMEHIO, fika MOAYAHOETbCSA BIAMOBIAHO AO fACKpa-
BOCTi 306paxkeHHsA. ¥ Takui cnocib Ha MoBepxHi poToBana CTBOPHOETLCA pPeNbed
eNeKTPUYHOro NoAs, AKMN TOYHO BiAMNOBIfA€E 306paXKEHH!O.

Ha 0bpobneHunii nazepom $GoTOBan NofatoTb TOHEP — CneLiaJbHUN NOPOLLOK,
AKNIN cnyrye 6apBHUKOM. ToHep nig Ai€EH0 eNeKTPUYHOro Noas NPUTATYETLCA A0 3a-
PALXKEHMX AiNsHOK dOTOBana W yTPUMYETbCS Ha HUX. [ani ToHep i3 ¢poToBana nig
LIEF0 eNeKTPUYHOro Noas NO3UTUBHOIO 3apady NEePeHOCUTLCA Ha nmanip i yTpumy-
€TbCSA Ha HBOMY CM1IaMWN eNeKTPUYHOTO MOAS.

306paxkeHHA Ha nanepi 3 HAaHeCeHVM TOHEPOM 3aKpiM/toOTb 3@ PaxyHOK TeM-
nepaTypv  TUCKYy 3a Aornomororo neui. MNiv cknagaerbca 3 ABOX LMAIHAPIB: BEpX-
HbOrO, BCEPEeAMHI AKOrO pO3TalllOBaHUIN HarpiBaabHWUI €N1eMEHT, i HUXKHbOTO, AKUN
MiLLHO MPUTUCKAE Nanip A0 Harpitoi NoBepXHi BEPXHbOro LmAiHApa. [TpUTUCHYTUIA
A0 HarpiToro nanepy TOHep MAaBUTbCA | NMPOHWKAE BrM6 nanepy. BuiwosLum
3 Neyi, TOHEP OXOJIOAXKYETLCA i LUBUAKO TBEPAHE, YTBOPHOIOUM CTiliKe A0 30BHILLHIX
BMNBIB 306pa>keHHs.

KpiM MOHOXPOMHMX, OCTaHHIM 4YacoMm aeaani HinbLoi nonynapHOCTi HabyBa-
FOTb KOJIbOPOBI a3epHi NpuHTepw. [ns BiATBOPEHHA BCbOrO CreKTpa KOJbOopiB 3a-
CTOCOBYIOTb YOTUPW TOHEPW 3 6a3oBUMK Kosbopamn cnctemmn CMYK, siki HaHOCATb
Ha nanip NocAifOBHO OAMH 3a OAHWM Y BIAMNOBIAHIK Nponopu;i.

JlazepHi NpuHTEpU MaroTb HM3KY MepeBar NMOPIBHAHO, 30KPeMa, 3i CTpymMeHe-
BUMW NPUHTEPaMW:

e Ginblla LWBWAKOAiA, OCKIIbKM NMPOMIHb Jla3epa NepecyBaETbCs LWBUALLE, HiX

iHepTHa ApyKyBaJbHa roloBka CTPYMEHEBOTO MPUHTEPa;

® BKCOKa PO3JAiJbHa 3[aTHICTb 3@ PaxyHOK BUCOKOI TOUYHOCTI dOKyCyBaHHA na-

3epHOro NPOMEeHHo;

® BapTICTb OAHIEI PO3APYKIBKM 1a3ePHOro NPUHTEPA MEHLIA, HiXK CTPYMEHEBO-

ro, OCKi/lbkW OAHOrO KapTpuaXa 3 TOHepPOM BKCTava€e Ha Kibka TMcAY CTopi-
HOK, @ YOPHWbHI KapTpUAXi NOTPIGHO 3HAaUYHO YacTilwe 3anpaBaaTn abo Mi-
HATY;
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® fla3epHi PO3APYKIBKWU CTIMKIiWI A0 30BHILIHIX BNAMBIB, 30KpeMa A0 MiaBuLLe-
HOI BOJIOTOCTi;
® 3/1leXXyBaHHA TOHepa Micas TpWBanOi MepepBu NEerko BUMPABUTU NETKUM
CTPYLUYyBaHHAM KapTpUAXa, a 3aCMXaHHA YOPHWA Yy Al03aX MOXHa ANiKBigyBa-
TV MPOMMBAHHAM B YMOBAaX CEPBICHOrO LIEHTPY.
padonobygoeHunk, abo naotep (Big aHr. plot — «kpecantn»), — npucrpin
BMBeZeHHs iHbopMaLii 3 koMn'toTepa, KU i3 BEANKOK TOYHICTHO pobuTtb Kpec-
JIEHHSA, CXeMW, KapTy Ha nanepi Beavkmnx popmartis (puc. 4.10).

Puc. 4.10

3a cnocoboM nepeMillieHHsT HOCis 306paXkeHHs! MIOTEPU MOAIAIOTL Ha MJaH-
WeTHI 1 pYNoHHI. Y nnaHweTHMx naotepax (puc. 4.10, 6) HOCIA HepyXxoMO 3akpi-
NAEHWIM Ha NAOCKOMY CTOJI, @ roJI0BKa MepeMilly€eTbca 4BOMa NeprneHANKyAapHN-
MW HanpsMKamMu. Y PYNOHHWUX MJOTepax HOCIA 3akpinaeHo Ha 6apabaHi, sakui,
obepTatounch, nepemillye Hocin (puc. 4.10, a).

3a npuHUMNOM POpPMyBaHHA 306paxKeHHs PO3Pi3HAIOTb BEKTOPHI 1 pacTpoBi
naoTtepw.

3a TMNOM MPUCTPOIO, O HaHOCUTb 306paxkeHHs, € NAOTepn NepoBi, CTpyMe-
HeBi 1 enekTpocTaTUyHi. PO6OUMM IHCTPYMEHTOM MepoBMX MIOTEPIB € Mepo, AKe
nepeMiLLly€eTbCA | MO3MLIIOHYETbCA 3 BEANKOK TOYUHICTHO, POPMYyHOUN BEKTOPHE 30-
BpaxkeHHs. MprMHLUMN AiT CTPYMEHEBUX | eNeKTPOCTaTUYHMX MAOTEPIB aHaNOrYHWN
NPUHLUMNY AiT CTPYMEHEBOTO 1 Na3epHOro NpuHTEpIB.

3BykoBa kapta (aHra. sound card) — eNeKTPOHHWI MPUCTPIN KOMM'OTepa,
NpW3HaYeHUn AN BBEAEHHS i BMBEAEHHs 3BYKOBOI iHPopMmaLii. 3ByKoBi kaptu
MOXyTb 6yTV BOYyAOBaHI B MaTepPUHCbKY naaty (iHTerpoBaHi) abo BMKOHaHI y BK-
rnagi nnat poswupeHHs (puc. 4.11, a).

UndpoBuin curHan, 3anucaHuin y nam’'ati abo 3reHepoBaHMI 3a AOMOMOTOH
LUMPpPO-aHaNoOroBOro NepeTBoproBaYa, Lo BXOAUTb A0 CKAady 3BYKOBOI KapTu, ne-
PETBOPHOETLCA Ha aHaNOrOBUIM CUrHaA, 34e6inbloro Ha enekTpuYHy Hanpyry. Ha-
npyra nigCcUAOeTbCsA NiACUAOBAYEM i MOAAETLCA Ha BUXIOHUU KOHMAkmHuUl npu-
cmpili, abo koHekmop (aHrn. connector), 3BykoBoOi KkapTv. [Jlo BuxigHoro
KOHTaKTHOro MPUCTPOID MOXYTb ByTW Mig’€AHaHi HaBYLWHWKN abo ry4YHOMOBELLb.
LLlo6 BiApi3HNTN KOHEKTOP Bif iHLIMX KOHTaKTHMX MPUCTPOIB 3BYKOBOI KapTu, MOro
MapKyoTb CBITNIO-3€/1€HNM KOJNbOPOM.
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LUundpo-aHanoroenii nepeTBoptoBauy, nigcuatoBad, GinbTpyu Ta Aeski iHWI Ao-
MOMIXHI MPUCTPOI BXOAATb AO CKAaJy MIKPOCXEMW 3BYKY, iKa PO3MILLY€ETbCA Ha
3BYKOBII KapTi. Jleski cyyacHi 3ByKOBi KapTu A/ BiATBOPEHHS 3BYKY BMCOKOI AKOC-
Ti MatoTb Kilbka MIKPDOCXEM 3BYKY.

[na BBeAEHHA 3BYKOBMX CUTHaNiB Yy KOMM'OTEP BMKOPWUCTOBYHOTb ABa BXiAHI
KOHTaKTHI MPUCTPOI: ANa cNabKmx CUrHaniB, Hanpukaag i3 MikpodoHa, — KOHTaKT-
HWA NPUCTPIV POXKEBOTO KOJbOPY 3 MO3HAUKo «microphone», A 3ByKOBUX CUT-
HaNiB BUCOKOTO PiBHA — KOHTAKTHWIA NPUCTPI 61aKUTHOTO KOAbOPY 3 MO3HAYKOHO
«line in». BxigHi 3ByKOBi CUTHaW MiACUNIOOTLCS, NEPETBOPHOHOTLCA aHaNoro-Lmd-
POBUM MepeTBOPIOBAYEM Ha MOCAIAOBHICTb ABIMKOBUX YmnCes, AKi 3aHOCATbCSH B
nam’'ATb KOMN'tOTepa B pexXuMi npsmoro goctyny ao nam'ati DMA (aHra. direct
memory access).

3ByKOBa KapTa MepeTBOPHOE BXiAHWI 3BYKOBUI CUrHaN Ha eNekTpuyHuin abo
3anucaHnin y nam'ati UMGPOBUIMA CUrHAN Ha BUXIAHWUIA eNeKTPUYHUIA curHan. [ns
BiATBOPEHHA 3BYKY, TOOTO ANA NepeTBOPEHHA eNeKTPUUYHOrO CUrHany Ha 3BYKO-
BWI, Npu3HaveHi eyyHomosyi (aHrn. loudspeaker), HasywHuku (aHra. headphones).
[na BMCOKOAKICHOrO BiATBOPEHHA 3BYKY BMKOPWCTOBYHOTb GKYCMUYHI cucmemu
(pwuc. 4.11, 6).

Puc. 4.11

4.3. IHOOPMALINHI MATICTPAI (LUNHW)

Komn'toTep sBnse coboto cncteMy MOPIBHAHO aBTOHOMHWX MPUCTPOIB, WO Ma-
tOTb pi3He dYHKLiOHaAbHe Npu3HaveHHA. [ToTokm iHQopMaL,ii mepecnaaroTbCs Mix
LMW MPUCTPOAMU 3@ JOMOMOTOL0 iIHPOPMaLLIHUX MaricTpaner — KoMn'tomepHUX
wuH (aHrn. computer bus). XapakTepHOI O3HAKOK LUMHW € MIAKNHOYEHHA A0 Hei
KiNbKOX (B OKpeEMUX BMMNagKax ycix) MPUCTpoiB KOMMN'HoTepa.

OCHOBHMMM NapamMeTpaMy LUMHW € PO3PSAAHICTb | TakToBa vactoTa. Po3pso-
Hicme, abo wupuHa wuHu (aHra. bus width), — KifbkKiCTb NPOBIAHWKIB Y LWWHI, MO
AKMX OJHOYACHO MOXHa nepejatn BCi po3psau ABiIVKOBOI iHGopMmaLlii. IHTepBan
yacy, BMPOAOBX SKOro 3AiMCHIOETLCS MepeAaBaHHs OAHIEl nopuii iHpopmaLii Big,
nepefaBaya A0 NpuiiMada, HasWBaloTb Makmosum nepiodom, abo MPOCTO Mak-
mowm. Takmosa Yyacmoma — Lie BeNn4mHa, obepHeHa A0 TaKTOBOrO Mepioay.

LWwuHa, 3 disnyHoro nornsgy, — ue Habip enekKTpUUYHUX NPOBIAHWKIB, MO AKUX
nepesaroTb eNeKTPUYUHI CUTHaAW. 3 MexaHiYHOro norasgy — Le naata ApyKoBaHo-
ro MOHTaXxy 3 MiZHVMW AOPIXKKaMW Ha i301ALiMHIN OCHOBI (puc. 4.12), Ha AKiW 3a-
KpiNaeHo 3'€AHaHi 3 JOpi>KKaMU KOHMAKMHI npucmpoi — KOHeKmopu, Npu3HayeHi
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ANA MeXaHIYHOro 1  eneKTpuyHoro
3'€ef4HaHHA MpUCTPOIB KOMN'tOTepa, AKi
TakOX BWrOTOBAANOTb Yy BUIMAAI naat
APYKOBaHOro MOHTaxy. Taki naatn apy-
KOBAaHOrO MOHTaXy 3 MpunasHUMU Ha
HMX MIKPOCXeMaMW Ha3unBaroTb nsiama-
MU pO3WUpPeHHs.

Mpuctpoi komn'toTepa nNig'eaHyrOTb
4O WWHW 3a gonomorowo Opalisepa —
cnewujianbHOro MpUCTporo, Lo 3abesne-

Uye HeobxiOHy nomMyxXHICMb BUXIAHWX

CUrHanis npuctpoto i donycmumud pi-

8eHb CNOMeopeHs Mif, Yac nepeaaBaHHs Puc. 4.12
CUTHaNIB Yyepes LUNHY.

lpomokos wuHU — Ue cucteMa npaBui, AKUX Clid AOTpUMyBaTUCA, WOb 3a-
6e3neunTn npaBuabHe GYHKLIOHYBaHHS LLIMHMN.

CncTema WWH cy4acHOro KoMn'toTepa € OCHOBHMM anapaTHO-MPOrpamMHUM pe-
CypCcoM, WO 3abe3neyye B3aEMOZIFO KOMMOHEHTIB KOMM'HOTEPA Ha CUCTEMHOMY
piBHI. YacTnHWM cyvacHOro KoMn'toTepa MatoTb CKAaAHY BHYTPILLIHIO 6yA0BY, Pi3Hi
iepapxiyHi piBHI N NpaulotOTb 3a CKAagHUMK anropuTMmamu. [ns 3abesneyeHHs
B3aEMOZii CKNaAHWUKIB KOMM'IOTEpa 4epe3 LNHY BUKOPUCTOBYHOTb CreLiaibHUR
NPUCTPIM KEePYBaHHSA LUMHON, 3 BIAMOBIAHMM MPOrpaMHMM 3abe3rneyeHHsIM —
KOHTpOAEep WWHWM (aHrA. controller — «npucTpin kepyBaHH:»).

Buan wumH. 3a cnocobom nepesaBaHHA ABINMKOBOI iHQOpMaLi LUMHN NOAINA-
FOTb Ha NOC/II008BHI | napanenbHi. Y nocai0o8HUX PO3PAAM ABIMKOBOrO Uncia nepe-
JatoTbCA MO LWWHI NOCNIJOBHO, OAWH 33 OAHWM MO TOMY CaMOMYy MPOBIgHUKY.
Y napanensHux WnHax BCi po3psaan ABIMKOBOro Yncia nepeaaroTbCca OAHOYACHO,
KOXEeH po3paj OKPeMUM MPOBIAHWKOM. Y MOCAIAOBHMX LUMHAX 3Ha4YHI 3aTpaTty
yacy, ane Mani anapaTHi 3aTpaTy, a B NapajefbHUX — HaBMaKu.

3a BnaoM iHdopMmaLii, AKka nepesaeTbca No LWNHAX, PO3PIi3HAOTh:

® LKHK AaHux (aHrn. data bus);

® WKWHKW agpec (aHrn. address bus);

® LIWHW KepyBaHH#A (aHra. control bus).

3a LiNIbOBUM MpPU3HAUYEHHAM:

® LWHW «MpoLEecop—Nam'aTb»;

® LWVHW BBEAEHHA | BUBEAEHHS;

® CUCTEMHI WNHMN.

Mi> NpoLLecOpOM i OCHOBHOI NaM'ATTHO 3AINCHIOETLCA HAMIHTEHCUBHIWNA 06-
MiH iHpOpMaLi€ro, TOMy AOLINBHO ANA LbOrO BUKOPUCTOBYBATUM OKPEMY BUCOKO-
NPOAYKTUBHY LUMHY. Y CyYaCHUX MiKpOMnpoLecopax Taky LUMHY Ha3nBaroTb LUMHOO
nepesHboro naany (aHra. front-side bus, FSB).

LLnHa BBEAEHHS i BMBEAEHHSA CAYrye Ans nepecunaHHs iHGopmaLii Mix npo-
LuecopoM abo Nam’ATTIO | MPUCTPOAMU BBeAEHHA | BUBeAeHHS. binbwicTb nepude-
PiHMX NPUCTPOIB HabaraTo MOBIMbHILWI 3a Mpouecop (3a BUHATKOM BigeocucTe-
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MM), TOMY Taka LUMHA He MaE BeWKOI MPOMYCKHOI 34aTHOCTI. TMMOBI Npuknagu:
napanensHi wwuHu PCl (peripheral component interconnect) ta SCSI (small
computer system interface) i nocnigosHa wwuHa USB (universal serial bus). Ans
3B'A3KYy 3 BiZleOCMCTEMOIO BUKOPUCTOBYHOTb JIOKaNbHY LINHY 3 BEANKOK MPOMYyCK-
Horo 3zaTHicTio AGP (accelerated graphics port).

LLvHy, cninbHy Ana nam'saTi i NPUCTPOIB BBEAEHHS | BUBEAEHHS, HAa3UBANOTb
cuctemHoto.  Cepesi  CTaHZapPTU30BaHWMX — CUCTEMHUX  LUWH  YHiBepCasibHUX
KOMMN'tOTepiB  HannowupeHiwmmMm € wuHn Unibus, Fastbus, Futurebus, VME,
Multibus-Il. ¥ nepcoHanbHux Komn'toTepax BUKOPUCTOBYHOTb WKHK ISA (Industry
Standard Architecture), EISA (Extended ISA), MCA (Micro Channel architecture).

4 TECTOBI 3BABAAHHA h

AKNIA MPUCTPIA BUKOPWCTOBYKOTb A1 MEPETBOPEHHA TPA®IYHOI
IHOOPMALLIT HA EJIEKTPOHHY?

1. CkaHep

2. Bebkamepa

3. JlazepHui npuHTEp
4. [lnotep

B AKOMY MPUHTEPI BUKOPNCTOBYHKOTb MATPNLKO FTOJ10K?
MaTtpuyHomy

JlazepHomy

CtpymeHeBOMY

Cy6nimauiiHOMy, 3 BHYTPILLHIM HarpiBaJbHUM €N1eMEHTOM

Ll bad il b
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Po3pin 5
MPOLLECOPU (MIKPOIMPOLLECOPWM)

Mpouecop (aHM1. processor) — TrONOBHUI MPUCTPIN («Cepue») KOMM'toTepa,
npusHaveHn ana obpobieHHa iHPopmaLii y Gopmi ABiKOBUX uucen. B aHrno-
MOBHIN TEXHIYHIA NiTepaTypi A8 NO3HAaUYeHHs MpoLLecopa WMPOKO BUKOPUCTOBY-
toTb abpesiaTypy CPU (central processor unit), TOBTO LieHTpasbHWUIA NPOLECOPHUI
npuctpir. CyyacHi NpoLecopy BUroTOBAAKOTb Ha MOBEPXHI NAACTMHM (Yina) Hanis-
NpPoBiAHMKOBOro Matepiany. BoHn MatoTb Mani po3mipu,  TOMy iX Ha3nBaKOTb Mi-
Kponpouyecopamu.
Mikponpouecop y cknagi Komn'totepa BUKOHYE Taki OCHOBHI gOyHKUY(L:
® BM3HAUEHHS apec KOMaHZ i onepaHAis;
® BKbip i NepecnnaHHs KOMaHg 3 OCHOBHOI Nam'aTi;
® JfelwndpyBaHHA LIMX KOMaHJ;
e BMOIp i MepecunaHHa AaHux i3 mam’saTi, a TakoX i3 pericTpiB mpouecopis
i aganTepis;

® npuiiMaHHsA | 0OpO6NEeHHs 3anUTIB Ta KOMaHZA i3 KOHTPOJEepiB MPUCTPOIB
BBEeAEHHS | BUBEAEHHS;

® 06pObHEHHA OTPUMAHMX AaHWX i 3anuc pesynbTaTiB 0bpobneHHs B onepa-
TMBHY NaM'aTb i PEricTpy MIKPOKOHTPO/NEPIiB MPUCTPOIB BBEAEHHS | BMBE-
AEHHS;

® GopMyBaHHA CUTHa/liB KepyBaHHA NPUCTPOAMU KOMM'toTepa.

Mikponpouecop Mae Taki OCHOBHI hapamempu:

® PO3PAAHICTD;
poboua TakTOBa 4acToTa;
cMcTemMa KoMaHz;
pO3Mip Kell-nam'aTi;

TEXHOIOTIA BUTOTOBNEHHS;
eNeKTPUYHI XapaKTepucTuky;
MeXaHiUHi N KOHCTPYKTUBHI XapakTepuCTUKW.

Po3psgHICTb WUMHWM JaHWMX BU3HAYAE KiJIbKICTb PO3PAAIB ABIMKOBMX uuncesn, i3
AKMMWU MikponpoLecop 3aiincHioe onepadil. KinbkicTb po3psaiB BMAMBAE Ha TOY-
HICTb i Aiana3oH NojaHHA ABINMKOBMX uuncen. Big po3pasHOCTi WnHW agpec 3ane-
XWTb PO3Mip ajpecHOro NPOCTopy OCHOBHOI (ONepaTMBHOI) Nam'aTi, Aka agpecy-
€TbCSA MIKPOMPOLLECOPOM.

Poboua TakTOBa YacToTa MiKpOMnpoLecopa BU3HAUYa€E MOro LBUAKOAI, OCKib-
KW KOXHa KOMaHZa BUKOHYETbCA 3@ MEBHY KiNbKiCTb TaKTIB.

Cvctema KOMaHA, — Le nepenik, BUJ i TUM KOMaHA, Aki MoXe BMKOHYBaTW Mi-
kponpouecop. BukopucrtoBytoTb pi3Hi Tnu mikponpouecopis: CISC — i3 NOBHUM
Habopom komaHg,; RISC — 3i ckopoueHM Habopom komaHg, VLIW — i3 komaHaa-
MW BENMKOI AOBXWHW TOLLLO.

Keww-nam'aTb 3MeHLUYE KiNbKiCTb 3BEPHEHb A0 OCHOBHOI Mam’'ATi, @ oTxe 36ib-
Ly€e 3arajbHy LUBUAKOAIO BCi€i cucteMn. Kew-naMm'aTb cyvacHMX MikponpoLeco-
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piB Ma€ 3a3Buyal ABa piBHi: L1 — kelw-nam’aTb NepLIOro piBHs, po3MilleHa Hes-
nocepeaHbO Ha KpucTani Mikponpouecopa; L2 — kew-nam'ATb ApPyroro piBHS,
PO3MillleHa Ha MaTePUHCHKIl MaaTi.

Ak y>xe 3a3HauyeHo, MiKpPOMpPOLLeCOpU BUIOTOBAAKOTb 3@ iHTErpaibHUMU TEXHO-
JIOTIAMW  Ha MOBEPXHEBOMY LUapi HaniBNPOBIAHMKOBOI KPWUCTaNiYHOI MAaCTUHM
(kpucTani). TexHoNOrii BUFOTOBJIEHHSA MIKPOCXEM MOCTIHO BAOCKOHAMOKOTh, 30Kpe-
Ma 3MEeHLUYOTb PO3Mip OCHOBHOTO efleMeHTa — TpaH3ucTopa. Mepumnin Mikponpo-
uecop 4004 dipmu Intel maB po3mip TpaH3uncTopa 10 MkmMm, Mikponpouecop 8080 —
6 MKM, Mikponpouecop Pentium 4 Burotoeastots 3a 0,09 MKM TEXHO/IOTIEN.

3 eNneKTPUYHNX XapaKTEPUCTUK HAMBaX/MUBILLOK € Hamnpyra XWBJEHHA MiKpO-
npouecopa, Aka Ma€ TEHAEHL0 A0 3HWXKEHHSA. 8-po3pafHWUA Mikponpouecop
8080 xmBuBCA Big Hanpyr +5 B, =5 B, 12 B; 16-po3psgHuii MikponpoLecop
8086 — nvwe Big Hanpyru 5 B, a mikponpouecop Pentium 4 mae Hanpyry >uB-
NeHHA 1,6 B. 3HMKEHHA Hanpyru XXMBAEHHA 3MEHLUYE TPUBaNiCTb NepexigHnX Npo-
LeciB, TO6TO crpusie 36iNblUEHHIO WBMAKOAIT. BogHOUaC Take 3MEHLUEHHS 3HUXKYE
3aBafOCTINKICTb | 36inblUye eHeproBuAineHHs. BigBeseHHs Tenna Bij kpuctana €
rocTporo npobaemoto, fka CToiTb nepes pPo3pobHMKamMn HOBWUX BUAIB MiKpPOMpO-
Lecopis.

[o MexaHiYHMX XapaKTepUCTMK HanexaTb TakoX dopma i po3mip kopmnycy,
y IKOMY PO3MILLEHO KPUCTaa MIKPOMpPOLECOopa, TUM i KiNbKiCTb KOHTAKTIB KOHTAaKT-
HOro NPUCTPOIO, 3a AOMOMOrO SKOro MiIKPOMNPOLLeCOp KPIiNUTbCA Ha MAaaTi.

5.1. ICTOPIA PO3BUTKY NMPOLLECOPIB

IcTopia  pO3BMTKY NpouEecopiB MOBHICTIO BIAMOBIJAE icTOpii  PO3BUTKY
KOMI'FOTEPHOT TEXHIKM 3arasom.

Ha nepwomy emani (Big 1940-x go kiHus 1950-x pp.) npouecopwn CTBOprOBaIM
Ha OCHOBI eNeKTPOMEXaHIYHUX pesie N eNeKTPOHHMX BaKyyMHMX namn. Taki npo-
Lecopun Manu HU3bKY HaAiNHICTb, Many LUBUAKOAID i 3HAUHE eHeprocroXmBaHHs.

Mig vac dpyzo0z20 emany (i3 cepeanHn 1950-x po cepegnHu 1960-x) ana BUro-
TOB/NIEHHA MPOLLeCOPIB 3aCTOCOBYBaAN TPAH3UCTOPW, AKIi MOHTYBaiM Ha naaTax
APYKOBAHOrO MOHTaXy W BCTaHOBAIOBaAW Yy CTinku. Mpouecop cknagaBcs 3 Kiab-
KOX CTilOK.

I3 3acToCyBaHHAM MikpocxeM nouyaBcs mpemili eman (Big cepeavHu 1960-x)
PO3BUTKY MpOLLECOpiB. Y TeXHOJOrii BUFOTOBJIEHHA MIKPOCXEM 3acTOCOBYBaAu
KpWUCTanu HaniBnpoBigHMKOBOro Martepiany (KpemHito), Ha MOBEPXHEBOMY LLUAPI
AKOTO  BWUFOTOBAAAN  €NeKTPOHHI  KOMMOHEHTU  (TpaH3UCTopW,  pe3ncTopu,
KOHJAeHCaTopwu TOLWLO), | 3'€AHYBaNM MPOBIAHMKAMW B €AMHOMY TEXHONOTIUHOMY
umkni. Taka TexHonoris pana 3mory B 6Harato pasiB  3MEHWWUTM pPO3Mipu
eNeKTPOHHWNX efleMeHTIB | IXHE eHeprocnoXuBaHHA. Ha nouaTkoBMXx eTanax
CTBOPIOBa/NM  MIKPOCXEMW Manoro CTyneHs iHTerpauii, aki MicTaM  Kinbka
€NeKTPOHHWNX eNleMeHTIB. |3 pO3BWUTKOM iHTErpasbHUX TEXHOJOTIM MiKpOCXemu
MiCTUAM BXe UMOPOBI MpUCTPOi — Tpurepu, perictpy, cymatopu. [lisHiwe
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3'ABMANCA MIKPOCXeMM OKpeMuX MPUCTPOIB npolecopa — apudMeETUKO-NOTIYHI
NPWCTPOI, MIKPONPOrpamMHi NPUCTPOi KepyBaHHA TOLLO.

Yemeepmum emanom po3BuTKy (3 noyatky 1970-x) cTano CTBOpPEHHA BENNKMX
i HaZABENUKMX MIKPOCXeM, Ha MOBEPXHi KpUCTany fKMX PO3MilllyBasuca crepLuy
MIiJIbMIOHW TPaH3MCTOPIB, a 3ro4oM i Becb npoLiecop. Taki NPUCTPOI, MOBHICTIO PO3-
TallOBaHi Ha OAHIM MIKPOCXeMi, Ha3Baan mikponpoyecopamu. MNocTynoBo Mawxe
BCi NMPOLEecopy noyann BUTOTOBAATW 3@ iHTErpasbHUMW TEXHOJOTIAMN K MiKpO-
npouecopu. HMHI cnoBa «npouecop» i «MiKpoONpPOoLLecop» € CMHOHIMaMM.

Mepwwnin mikponpouecop Bunyctuna dipma Intel y 1971 p. — 4-po3pagHui
Mmikponpouecop 4004, Aaknin cknagaBca 3 NOHag 2 TUCAY TPaH3UCTOPIB | MaB Tak-
ToBYy 4actoty 92,4 klu. HactynHum etanom 6yB Bunyck dipmoto Intel y 1974 p.
8-po3psgHoro mikponpouecopa 8080. Lien npucTpin 3aBAskn CBOIM xapakTepuc-
TWKaM JiCcTaB LUMPOKE 3aCTOCOBYBaHHA B PI3HMX rany3sx, MOro BUKOPUCTOBYHOTb i B
Haw vac.

3aBAAKM MacOBOMY BMPOOHMLITBY MOPIBHAHO AeLUeBMX MiKpOMpOoLLecopiB CTaB
MOXJIMBUM BUWMYCK NepCoHAbHUX KOMn'tomepis, AKi 3p0buan peBOOLi0 B iH-
dopmaLiviHin chepi.

I[HTerpasbHa TeXHO/IOTA BUTOTOBAEHHSA MIKPOMPOLLECopiB CTPIMKO PO3BMBAETh-
C8; IXHI XapaKTepUCTUKM — PO3PAAHICTb, TaKTOBa YacToTa, MPOAYKTMBHICTb — MO-
CTINHO noninwytoTbca. Hanpuknaa, ana npoayKTUBHOCTI KOMM'toTepa fJi€ 3aKoH
Mypa (Moor): NpoAyKTUBHICTb MIKPOMPOLECOPIB MOABOKOTL 4Yepe3 KoXHi 1,5
pOKy. 3apa3 BUMNyckatoTb 64-po3pAgHi MIKpONpoLecopy 3 TaKTOBOK 4YacTOTOHO
kinbka Tirarepu. CyuyacHi mikponpouecopwn ctaaum bazamosdepHumu, TO6TO ckna-
[at0TbCA 3 KiJIbKOX (4BOX, YOTMPbOX) MOPIBHAHO AaBTOHOMHWX MPWUCTPOIB 06po-
61eHHA iHdopMaLii (agep), AKi NpaLooTh NapanesbHo.

5.2. KNACNDIKALLIA NMPOLLECOPIB

Y npoueci po3BUTKY KOMMN'HOTEPHOI TeXHIKU H6yno po3pobaeHo Harato TMNIB Mi-
KponpoLiecopiB BiANOBIAHO A0 NOTpeb pi3HMX rasysen BupobHuuTBa M NobyTy. Bee
PO3MaiTTA MIKPOMPOLLeCOPiB MOXHA KAacndikyBaTV 3a TakKMMU XapaKTepuCTMKaMm.

1. 3a npu3HauyeHHAM:

* 3arajbHOro NpusHauyeHHs, abo yHiBepcanbHi;
¢ crneuianizoBaHi.

Cepeg, cneuianizoBaHMX MikponpoLecopie Tpeba BUAINNTM OKpPeMy rpyny Mi-
KpOKOHMpoiepia, NpU3HaYeHNX A poboTh B CUCTEMAX KEPYBaHHSA B PEXMMI pe-
anbHOro yacy.

2. 3a MicueM y CTPYKTYpi Komn'toTepa:
 ueHTpanbHui npouecop (CPU — central processor unit);

+ conpouecop — cCrneuianbHUA Npouecop, NpU3HaYeHU ANA BUKOHAHHSA
CKNAZHMX MaTeMaTUUHUX Onepauil, Hanpuknag onepawuii i3 pyXxoMor
TOUKOHO;

e Mpouecop y cknagi MyasTUNPOLLECOPHOT CUCTEMU;
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* KOHTpO/ep NPUCTPOIO BBEAEHHA—BMBEAEHHS;
* KOHTpOJiep 0COBANBMX peXuUMiB poboTH, Hanpukaad KOHTpoaep nepepu-
BaHb, KOHTPOJEp NPAMOro JOCTyny A0 Mam'aTi TOLWO.

3. 3a cMCTEMOKO KOMaHA:
 RISC (reduced instruction set) — 3i ckopoyeHM HabopoM KOoMaHJ;
+ CISC (complete instruction set) — i3 NoOBHUM HabopoMm KOMaHZ,

4. 3a TVNOM onepaHAiB:
¢ CKaNAPHWUIA MiKporpouecop, kil 06pobasie okpeMi ABINKOBI Uncna;
e CynepckansipHuK, SKUA napanesbHO o6pobAsE Kinbka ABIMKOBUX umUcen,
opraHi3yBaBLUW, 34ebinbLWOro, KOHBEEPHE 0OPOBAEHHS;
* BEKTOPHWWN npoLecop, kMM 0bpobase uini Habopwn uncen (BekTopu, Ma-
TpULi).
5. 3a TNnom kepyBaHHs:
« anapaTHa peasnisauis;
* MikponporpamHa peanisadis.
6. Po3psagHicTb. 3a CBOMO iCTOPitO MiKpoNpoLecopu NPONWAN WASX Bij nep-
WX 4-po3psagHNX A0 CyvacHUX 64-po3psagHuX. Ha npakTuui 3acTOCOBYHOTh TakKoX
16-po3pagHi i 32-po3pasgHi MikponpoLecopw.

5.3. Y4, OBA NMPOLECOPIB

Mpouecop, Ak NpaBUaO, NOAINAKOTb Ha ABi YaCTUHWU: onepayiliHy, NpU3HaYeHy
AN BUKOHaHHS orepaLii i3 ABIMKOBUMMW Ynciamu, i npucmpili KepysaHHs, SKUn
Kepye poboToro kommn'toTepa B aBTOMaTU4HOMY pexumi. Bneple y cBiTi Taky
CTPYKTYypy MnpoLiecopa 3anpornoHyBaB BUAATHUA YKPATHCbKUA YUYEHWN, akajeMik
BikTop Mwuxannosuy MyLikos.

OnepaLiiHa YacTiHa CyyYaCHUX MIKPOMPOLECOPIB CKAAJAETbCA 3 ogHOro abo
KiNbKOX BUKOHAsYUx Modysig (aHr. execution unit), aki 06bpobasatoTb iHGOpMaL,ito
y dopMi LinX ABIMKOBUX uncen (uncen i3 GiKCOBAHOK TOUKOH) 3a JOMOMOroH
BiMOBIAHOIO LiNOYMNCAOBOrO apugmMemuko-a02iyHo2o npucmporo (arithmetic
logic unit, ALU). BukoHaBui Mopayni n 204108HUll MOOy/ib KepyB8aHHS CTaHOBASTb
A0po (aHra. core) Mikponpouecopa.

3acobu kepyBaHHS MiKporpouecopa MoginfoTe Ha Taki YaCTUHWU: KepyBaHHs
NPUCTPOSAMMN KOMN'OTEPHOT CUCTEMM, KEPYBAHHSA BUKOHAHHAM NpPOrpam, KepyBaH-
HA MPOLECOM BMKOHaAHHA KOMaHA. KepyBaHHSA KOMM'FOTEPHOIO CUCTEMOKO OXOf-
NHOE TaKi pexvMu, AK nepepuBaHHA | NPAMUA JOCTYN A0 NaMm'aTi, 3anycK i 3ynuHka
npouecopa. KepyBaHHA nporpamamu nonsrae B 3abesneyeHHi BUKOHAHHA nepe-
XOAiB i LUMKAIB, BUKANKY | MOBEPHEHHA Nignporpam Towo. KepyBaHHA BUKOHAHHAM
KOMaHg, 3abe3neyye BMKOHAHHA BCbOTO LIMKAY KOMaHAW: BUGipKM 3 nam'aTi, ii ge-
KoAyBaHHA, be3nocepesHE BUKOHAHHA | 30epeXeHHs pe3ynbraTib.

Kpim sigpa fo cknagy MiKponpoLecopiB BxoasTb Harato iHWWX MOAYAIB, fKi
JaroTb 3MOTY 3AiMCHIOBaTK cknajHe obpobneHHsA iHbopMaL,ii 3 BUCOKOI NpoayK-
TUBHICTIO. Modysib 06pobrieHHs uucen (3 pyxomoro moukoro (aHrn. floating point
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unit, FPU) niaBuwLye nposyKTMBHICTb Mpouecopa nij yac obpobneHHs cknagHoi
MaTeMaTnyHoI iIHpopMmaLii.

Y peskunx Mikponpouecopax 0bUMCIeHHs aApec 34iACHIOETLCA OKPEMO Big iH-
WX obumcneHb cnewianbHUM MOAY/EM.

[na KopoTkoTepMiHOBOTO 36epexkeHHsA BXIAHWX AaHWX, MPOMIKHMWX i KiHLLeBMX
pe3ynbTaTiB onepawii Npu3HayeHi pericTpy Mikpornpouecopa, fiki NOAINATb Ha
peaicmpu 3a2a/1bH020 NPU3HAYEHHS | cneyianizogaHi pezicmpu. Perictpu 3aranbHo-
ro Npu3Ha4YeHHA Yacto 06'eaHYIOTb B EANHNIA MOAYNb — pezicmposuli gadi.

Kpim pericTpiB, Ha KpucTani Mikponpouecopa pPO3MILLy€eTbCA Kell-nam'aTb
neplioro piBHA (aHrA. primary cache), 3okpema kew gaHwx (aHrn. data cache) i
kel koMaHg, (aHrn. code cache). 3acTtocyBaHHS Kell-nam’aTi 3HaYHO 3MeHLUYE ce-
peAHI0 TPMBaNiCTb JOCTYMNYy A0 Mam'aTi.

Ana 36inbleHHA NPOAYKTUBHOCTI MIKPOMPOLECOPIB LIMPOKO 3acTOCOBYHOTb
KOHBeepHe 06pobneHHs iHpopmauii. ns horo peanizauii Ha KpucTani Mikponpo-
Lecopa po3MilleHi MoAyb AeKOoAyBaHHA KOMaHZ (aHra. instruction decoder), mo-
Ay/lb BUKOHaHHA KOMaHZ i3 BunepeaxeHHsM (aHra. prefetch unit), mogynb nepea-
6aueHHs po3ranyxeHb (aHra. branch predictor).

BaxxsmBoto yacTMHOO Mikponpouecopa € iHmepgbelicHuli MoOysib, AKNIA 3abe3-
neuye B3aEMOAI0 MiKponpouecopa yepes LWMHW AaHWX | agpec i3 nam'aTTio Ta
NPUCTPOAMMN BBEAEHHSA | BUBEAEHHS.

[o cknagy MikponpoLecopiB BXOAATb TakOX A0AATKOBI MPUCTPOI, Hanpukaaz
TaNMepw, CXeMUN CUHXPOHI3aLlii, CKMAaHHS TOLLO.

ByaoBa mikponpouecopa 8080A

Mikponpouecop 8080A, CTpyKTYpy SIKOrO HaBeAeHO Ha pwuc. 5.1, cknasaeTbca 3
TaKMX OCHOBHUX YaCTUH:
pericTpu 3araAbHOro NPU3HaYeHHS;
pericTpu crnewjiasbHOro NPU3HaYeHHS;
pericTpy TMM4YacoBOro 36epiraHHs;
apudMeTMKo-norivHmi npuctpin (ALU);

NPUCTPIN KepyBaHHS;
BHYTPILLHA WWHA AaHWX.

Po3rnaHemMo goknagHile Li NnpucTpoi.

Perictpu 3aranbHOro npusHavyeHHA. 8-po3pagHI pericTpu 3arajbHOro Mpu-
3HaueHHs B, C, D, E, H, L ob'egHaHi B perictpoBuin daiin i yepes MynbTUMNIEKCOP
MOB'A3aHi 3 BHYTPILWIHLOK LWWHOK AaHux. Lli perictpy gocTynHi nporpamicty n
MOXYTb 6yTn 06'egHaHi B 16-po3paaHi napu B, D, H. Perictpn H i L, kpim 3aranb-
HOro, MatoTb CreujiasbHe MPU3HaYeHHA: Y HUX TMM4acoBO 36epiraeTbcA agpeca,
y perictpi H ii ctapwwii 6aut, a B L — monoawwmin. na tumyacosoro 36epiraHHs
Apyroro i TpeTboro 6ainTiB BUKOHYyBaHOI KOMaHAM npu3HadeHi perictpy W, Z, ai
HeAOCTYMHI MpOorpamicry.

[o pericTpiB cnewjiaibHOro NpusHayeHHA HajneXaTb: aKyMyaaTop, AiYnib-
HUK KOMaHj, BKa3iBHWK CTeKa, PEricTp KoAy KOMaHAW, PericTp AaHux, PericTtp
afpecu, pericTp o3Hak i perictpy TuMuyacoBoro 36epiraHHs AT i T.
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8-po3psaaHa BHYTPIilLHA WIMHA AAaHUX

<

AV
<
>
X
8-po3pagHa
LUMHA faHuX @
[DB |
\/
[AB |
16-po3psagHa
LUMHa aapec

Punc. 5.1

Akymynamop (A) — 8-po3psagHWIA pericTp, Npu3HadeHun ana 3bepiraHHA pe-
3ynbTaTy onepawii, AKy BUKOHYE apndMeTUKO-N0riUHUI NpucTpin. Kpim yboro cne-
LjianbHOro NpuU3HaYeHHs, perictp A MoXe BMKOPUCTOBYBATUCA AK PericTp 3arajb-
HOro NPW3HAYeHHA, AOCTYMHWI NPOrPaMiIcTy.

JlivuneHuk komaHd (aHrn. program counter, PC) — 16-po3pagHunin perictp,
npu3HayveHui ans 36epiraHHa agpecy NOTOYHOI KoMaHaW. [icis BUKOHaHHSA yep-
roBoi KOMaHAW B NiYMJAbHWK KOMaHJ aBTOMAaTU4YHO [OAAETbCA OAHa abo Kisbka
OAWHWLUB (3aNeXHO Bif KiNbKOCTi 6alTiB y KOMaHAi) Ans GopMyBaHHS ajpecu Ha-
CTYMHOI KOMaHAMW.

BkasisHuk cmeka (aHrn. stack pointer, SP) — 16-po3psaHuiA perictp, AK1n Mic-
TUTb aZpecy 3BEPHEHHA J0 0COBAMBOI AiNAHKM Nam'ATi — cTeka. Y BKasiBHUK CTe-
Ka aBTOMaTU4YHO JOJAAETbCA OAMHMLSA, KOW B CTEK 3anucyeTbcs 6anT iHbopmauil,
i BIAHIMAETbCA OANHNLSA, KON BaWT 3UNTYETLCA 3i CTeka.

Pezicmp kody komaHOuU (aHra. instruction register, IR) — 8-po3psgHuin perictp,
y AKOoMmy 36epiraeTbca Kog KoMaHAW, To6To iHpopMaLlif, AKy camMme MOTOYHY KOMaH-
Ay 3 MHOXMHW KOMaHZ Ma€ BMKOHyBaTu npouecop. Kog KomaHAM MOAaeTbCA Ha
Jewmndpatop DC, akuin po3nizHae KoMaHAy | nepesae A0 NPUCTPOIO KeEPYBaHHS.

Pezicmp OaHux (aHrn. memory data register, MDR) — 8-po3psgHuin pericTp,
NiAKNOUYEHWI A0 WMHW AaHUX | NPU3HAYeHUN NnepesaBat 6anT JaHUX Y Nam'aThb i
npuiAMaTh 3 nam’'sTi.
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Pezicmp adpecu (aHrn. memory address register, MAR) — 16-po3psgHuin pe-

ricTp,

NiAKAHOYEHNI A0 WWHW ajpec i Npu3HayYeHWin AN nojaBaHHs ajapecy Ha

nam'aTb.
Pezicmp o3Hak (aHra. flag, F) — 8-po3psagHuii pericTp, MiCTUTb Taki O3Haku pe-
3yAbTaTy onepaLwiii, BAKOHaHOT apudMeTNKO-0TIYHUM MPUCTPOEM:

Z (aHrn. zero) — O3HaKa HY/bOBOTO pe3ynbTaty onepauii (Z = 1);

CY (aHrn. carry) — o3Haka nepeHeceHHs 3 HaWCTapLUOro po3psay;

S (aHrn. sign) — o3Haka 3Haky pe3y/braTy;

P (aHrn. parity) — o03Haka MapHOCTI KiNbKOCTI OAMHUYHUX PO3PAAIB Y pe-
3ynbTarTi;

AC (aHrn. auxiliary carry) — o3Haka J,0AaTKOBOrO NepeHeceHHs 3 MOJOALLO-
ro HanisbaiTa B CTapwnij;

T, AT (aHra. temp, auxiliary temp) — perictpu TMM4YacoBoro 36epiraHHs one-
PaHAiB Ha YaC BUKOHaHHA NMOTOYHOI KOMAaHAM i 3anncy pe3ynbTaTiB B akymy-
natop.

ApudmeTuko-noriuHnii npuctpiii (aHr. arithmetic logic unit, ALU) — ronos-
HWA MpPUCTPIN, «cepue» MiKponpoLecopa, NPU3HAYeHUA ANA BUKOHAHHA Takux
BWAIB onepaLii i3 8-po3pagHNMUN ABINKOBMMMU YMCIaMU:

nepecunaHHs;

apndmMeTnyHi;

NOTiYHI;

3CyBYy 11 0bepTaHHs;

YMOBHOrO 11 6€3yMOBHOrO NepexoAiB i MepexoAiB Ha nignporpamuy;
KepyBaHHA i crneLjiabHi.

MpucTpiii kepyBaHHA (aHra. control unit, CU) — dopmye curHanm gna kepy-
BaHHA AK BHYTPILIHIX NMPUCTPOIB MiKpOMNpoLecopa, TakK i 30BHILWHIX NPUCTPOIB.
Ha mikponpoLecop HaaxoAATb Taki CUFHaAW Bij 30BHILLIHIX MPUCTPOIB:

F1, F2 — pBi noCnifoBHOCTI iMNYAbLCIB AN CMHXPOHI3aL|ii Big crneuianbHOro
reHepaTtopa;

READY — curHan roToBHOCTI Mam'aTi abo 30BHILIHbOrO NPUCTPOIO A5 Me-
pecunaHHa iHpopMmauii;

INT (aHra. interrupt) — curHan 3anuTy Ha NepepuBaHHs;

RESET — curHan ckmpaHHa MikponpoLlecopa B MOYaTKOBUI CTaH;

HOLD — cvrHan 3anuty Ha NpsMyA AOCTYyN A0 Nam'aTi Bif 30BHILIHIX npu-
CTpOIB.

3 ypaxyBaHHAM LX CUTHaNIB, @ TAaKOX CTaHy BHYTPILLHIX MPUCTPOIB MiKpOonpo-
uecop bopmye Taki BUXIAHI CUrHanu:

INTE (aHra. interrupt enable) — curHan niaTBEpAXKEHHN NepepuBaHHs;
HLDA (aHrn. hold acknowledge) — curHan nigTBepaXeHHs NPSMOro AocCTy-
ny Ao nam'ati;

DBIN (aHra. data bus input) — curHan, sakuin cBigunThb, WO WKMHA JaHWX Me-
pebyBa€ B pexXunmi NpuiMaHHs iHpopmaLlii;

SYNC (aHra. synchronization) — curHan, sKM CBIAUNTD, WO Ha LWMHY AaHWX
HaZilLWA0 CNOBO CTaHy MpoLecopa;
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WR (aHr. write) — curHan 3anucy iHpopmallii B nam’'ats;

WAIT — curHan o4ikyBaHHA rOTOBHOCTI JaHWX.

IHdopmauiiHi marictpani. Mikponpouecop i3 naMm'aTTiO | NPUCTPOAMUN BBe-
[EHHS Ta BMBEAEHHS OOMIHIOETLCSA IHPOPMALLIEHD 3a AOMOMOrO Takux MaricTpa-
nem:

1) 8-po3psigHa wuHa AaHux (aHra. data bus), skoto Ao Mikponpouecopa 3
nam'aTi 1 NPUCTPOIB BBEAEHHS HAAXOAATb AaHi Ans obpobneHHs. Lliero camoro
LWMHOK 0bpobneHa MikponpoLecopoM iHpopMaLlis nepeAaETbcs B Nam'aTb i Npu-
cTpoi BuBegeHHA. OTXe, WWMHA AaHUX € ABOCMPSAMOBAHON, OCKiAbKW iHPOpMaLlis
Mo Hili NepefaEeTbcs B 060X HanpsMKax;

2) 16-po3psasgHa WuHa agpec (adress bus), akoro chopmoBaHi MikponpoLeco-
POM ajpecu nepeaaroTbCs A0 NPUCTPOIB MaM'aTi ANS UMTaHHA | 3anucy iHbopMma-
uii. LnHa agpec € ogHOCMPAMOBAHOH;

3) WWHa KepyBaHHA, MO NiHIAX AKOI KepiBHI curHaan, cdopmoBaHi Mikponpo-
LecopoM, nepesaroTbCs B Nam'ATb, NPUCTPOI BBEAEHHS Ta BMBeAEeHHSA iHbopMaLiil.
OkpeMi NiHiT WWHW KepyBaHHA NPW3HaYeHi A 3BOPOTHOrO 3B'A3Ky: iIHPopMaLlis
Npo CTaH Nam'ATi, NPUCTPOIB BBEAEHHA | BUBEAEHHA MepesacTbca B MikponpoLie-
cop.

Anroputm po6otu mikponpouecopa 8080A

Mikponpouecop 8080A Mae Taki pexxummn poboTu:

® OCHOBHWI PeXWM — BMKOHaHHA KOMaHJ, MOTOYHOI Nporpamu;

® nepepuBaHHS;

® MpAMUIKA AOCTYN A0 Nam'aTi.

PosrnsHeMo poboTy MikponpoLecopa B OCHOBHOMY pexumi pobotu. Pobota
BCiX MPUCTPOIB MiKpOMpoLLecopa Y3roKyeTbCa B Yaci, TOBTO CMHXPOHI3yeTbCA 3a
AOMOMOTOH0 ABOX MEPIOANYHMX IMNYAbCHUX curHanie F1 i F2, 3cyHyTUX oauH Wwoao
OZHOro Ha MonoBuHY nepiogy. Lli iMnynabcHi curHanm dopmye cneuianbHUn reHe-
paTop, YacToTa AKOro Ma€ BUCOKUW CTYMiHb CTabiNbHOCTI 3aBAAKN BUKOPUCTAHHIO
KBapLOBOro pesoHatopa. |[HTepBan vacy, WO AOPiBHIOE nepiogy curHanis F1, F2,
Ha3nBaloTb Makmom. Lle TprBanicTb OAHIEI enemMeHTapHOI onepaLii, AKY BUKOHY-
FOTb MPUCTPOI MiKponpoLecopa, Hanpuknag 3anuc iHbopmadii B perictp, 3umTy-
BaHHA 3 pericTpa Towo. 3anexXHo Big NPUCTPOIB MIKPONpoLecopa, fki BUKOHYHTb
efleMeHTapHi onepaLiii, TakTy NoAiNATe Ha n'atb BugiB — T1, T2, ..., T5.

MocnifOBHICTb TaKTiB, YNPOAOBX AKUX BUKOHYETbCA CyKYMHICTb eNeMeHTapHMX
onepauiv Ans peanizalii 04HOro 3BepPHEHHA MiKponpouecopa 4O Nam'aTi, — ue
MawuHHUU yuka. BiH moxe matn Big 3 ao 5 takTtie: M1, M2, ..., M5.

Mig, yac BUKOHaHHA NOTOYHOI KOMaHAM MiKPOMpPOLLEeCOop Y3roAxye cBO pobo-
Ty 3 poboTOt0 Nam'aTi 1 NPUCTPOIB BBEAEHHA-BUBEAEHHA iIHPOPMaLLii, reHepyoum
CUCHAU KepyBaHHH, AKi NOAINAOTb Ha ABa BUAM:

e curvaau INTE, HLDA, DBIN, SYNC, WR, WAIT, ski BUBOAATb Ha OKPEeMi KOH-

TakTu (BMBOAM) MiKpornpouecopa i fiki HasBHI B KOXXHOMY TaKTi;

® CUrHanw, AKi 3anexaTtb Bif, CTaHy BHYTPILIHIX NMPUCTPOIB Mikponpouecopa,

3rpynoBaHi y 8-po3spsgHe AginkoBe C10BO (6ailT) — ¢/1080 cmMaHy npouyeco-
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pa (aHrn. processor state word, PSW). PSW Bugaetbca Ha LWIWHY JaHWX
Yy KOXXHOMY MepLIOMy MalMHHOMY uukai M1, y apyromy TakTi T2 i cynpoBo-
OKyeTbcA curHanom cuHxponiszauii SYNC. CurHanom SYNC cnoBo cTaHy
npouecopa 3anncyeTbCs B CreLiajlbHUA PEericTp, BUXOAWU SKOFO Mij'€aqHaHO
40 LWWHW KepyBaHHA.

CnoBo cTaHy npouecopa PSW — e 6aiiT gaHux, y po3psamn AKOro 3aHOCATbCSA
Taki CUrHau;

DO (INTA) — niaTBepayKeHHA nepepuBaHHs;

D1 (WO) — onepadii 3anncy B Nam'aTb abo B NPUCTPIN BUBEAEHHS;

D2 (STACK) — 3anuc y crek;

D3 (HLTA) — nigTBEpA XEHHA NPAMOro JOCTyny A0 Mam'aTi;

D4 (OUT) — 3BepHEHHSs A0 NPUCTPOIB BBEAEHHA—BUBEAEHHS;

D5 (M1) — nepecunaHHa nepworo 6alta komaHau (kogy onepauii) 3
nam’'sTi B npouecop;

D6 (INP) — nepecunaHHA iHbOpMaLii 3 NPUCTPOIO BBEAEHHA—BUBEAEHHA B
npouecop;

D7 (MEMR ) — 3unTyBaHHA iHdpopMaLii 3 nam'aTi.

Mikponpouecop 8080A BMKOPWUCTOBYE AeCATb BUAIB MALUVHHWUX LMUKAIB, AKi
BM3HaualoTb KOMbiHaLliEr0 po3psAaiB CI0Ba CTaHy npouecopa:

FETCH (M1) — poctaBneHHs nepworo 6arita KOMaHAW, WO MICTUTb KOj,
onepaLiii, 3 mam’'aTi B npoLecop;

MEMORY READ — uutaHHs 6anTta iHpopmauii 3 nam'sTi;

MEMORY WRITE — 3anwuc 6arita iHdpopmaLii 3 nam'aTi;

STACK READ — uuntaHHA 6anTa iHbopmauii 3i cTeka;

STACK WRITE — 3anuc 6anTa iHbopmauii B cTek;

INPUT — umtaHHs 6anTa iHGopMaLLii 3 NPUCTPOIO BBEAEHHS;

OUTPUT— 3anuc 6anTta iHpopmalLiii B NpUCTPil BUBEAEHHS;

INTERRUPT — nepepuBaHHs, TOBTO TMMYacoBe NPU3YNUHEHHS BUKOHAHHS
MOTOYHOI MporpamMun i nepexig AO BMKOHaHHA CneujanbHOI nporpamuv —
nporpamn 06pobaeHHs nepeprBaHb;

HOLD — TMmMuyacoBe Mpu3ynMHEHHA BMKOHAHHA MOTOYHOI KOMaHAM, 3Bijib-
HEHHS LWWH ajpec, AaHWUX | KepyBaHHA Ta nepejaBaHHA iX Y TMM4YacoBe KO-
pUCTYBaHHA NPUCTPOSM BBEeAEHHA-BMBEAEHHA ANA NPAMOro JOCTyny (3anuc
abo unTaHHA) Jo nam'aTi;

HOLD&INTERRUPT — npsmuic goctyn Ao nam'aTi nig Yyac nepepuBaHHs.

Linkn komaHay — Le iHTepBan 4acy, NOTPibHWUIA AN JOCTaBAEHHS | BUKOHaH-
HS OZHI€Ei KOMaHAW. Ha eTani gocTaBieHHA NoTouHa komaHaa (1-6aiTHa, 2-6aliTHa
abo 3-6aliTHa) BMOMpAETbCA B NaM'aTi i MepecuiaeTbca Yepes LWKHY AaHuX y pe-

ricTp

KOMaHg npouecopa. Ha etani BUKOHaHHA KOMaHZa AelndppyeTbes i nepe-

TBOPHOETBCA Ha NMOCAIAOBHICTb KEPIBHUX JIOFIUHWX CUTHAIB.

KoxxHa KOMaHAa MOXe MaTu Bif, OAHOrO A0 MN'ATU MalMHHUX LMKAiB. KoxHe
3BEPHEHHSA npouecopa A0 nam'aTi abo NPUCTPOIB BBEAEHHA—BUBEAEHHS BUKOHY-
€TbCSA BMPOAOBX OAHOIO0 MAaLIMHHOTO UMKAy. Ha focTaBieHHA KOXHOro 6arTa Ko-
MaHAWM NOTPIBHO BUAINNTM OAMH MALUMHHWI LKA, TOMY UmMKA 3-6anTHOT KOMaHAW



76 Pozgin 5. Mpouecopwu (mikponpouecopw)

CKNAJAETLCA MIHIMYM i3 TPbOX MAWWHHUX LUMKAIB. BaxnnmBo 3a3Haunmtu, WO Ma-
WWHHUA umkn FETCH (M1) MicTUTbcs B LKA Byab-AKOT KOMaHAM.

TpuBanicTb eTany BMKOHAHHA KOMaHZ 3aneXuTb Bif BUAY KOMaHAW. Y Aeaknx
KOMaHJ, eTan AOCTaB/lEHHS i eTan BUKOHAHHA 34iMCHIOIOTbCA BMPOAOBX OAHOrO
MaLUMHHOTO LMKAY. [HWi KoMaHaM NoTpebyroTb J0AATKOBMX MAaLIMHHWUX LUUKAIB ANA
3anucy abo umTaHHA iHdopMauii 3 Nam'aTi UM MPUCTPOIB BBEAEHHA-BUBEAEHHS.
BpaxoBytoun Te, WO LMKA KOMaHAM MOXe MaTu Bif OAHOrO AO M'ATUM MalUMHHWX
LMKNIB, NOTO TPMBANICTb MOXE JOPIBHIOBATA BiJ, YOTMPLOX A0 BICIMHAAUATA Tak-
TiB.

Po3rnaHeMo ana npuknagy BUKOHaHHA LMKAY ABOX KOMaHA,

KomaHoa ADD r — ue oaHobaliTHa kOMaHAa AoAaBaHHA 6alTa JaHuX OAHOro
3 pericTpiB 3aranbHoro npusHaudeHHs (B, C, D, E, H, L) go bawTta gaHux akymynsTo-
pa. OckinbKy BCi AaHi, HEOOXiAHI AN BMKOHaHHA onepalii A4oJaBaHHS, BXE MicC-
TATbCA B pericTpax npouecopa, To NOTPIBHO Anlle ofHe 3BePHEHHA 4O Nam'ATi A0
[AOCTaBAeHHA B MpoLEecop €aMHOro 6anta KOMaHAW, WO MiCTUTb KOZ onepaLii.
Otxe, koMaHga ADD r BMKOHYETbCA BMPOAOBX AWLLE OAHOTO MAaLMHHOIO LIMKAY
FETCH (M1).

Y nepwomy TakTi T1y perictp agpecu 3 niunnbHuKa koMaHg PC 3aBaHTaXyeTb-
cA ajpeca neplworo 6arita BUMKOHYBaHOI KOMaHAW. 13 3aTPMMKOK Ha MONOBUHY
TaKTy Ha LWWHY AaHUX BUAAETbCA CI0BO CTaHy MPOrpamMu i BUXIAHUM CUTHAIOM
SYNC 3aHocuTbCa B criewianbHWiA perictp aasa GOpMyBaHHs CUTHaIB KEpPYBaHHS
Ha LUWHI KEPYBaHHS.

HasBHicTb curHany rotoBHocTi nam'ati READY nepeBipAeTbca B APYyroMy TakTi
T2. Axwo curHany READY Hemag, TO nMpoLLecop MepexoauTb Yy CTaH OuYiKyBaHHS
WAIT, akmii Mmoxe TpuBaTK Kiabka TakTiB. AKwo x curHan READY 3'sBuBCs, TO Npo-
Lecop nepexoauTb y TPeTil TakT.

Mepwmnin 6avT KOMaHAM, BUOpaHUA Yy Nam'aTi 3a aApecoro Ha LIWNHI agpec, ne-
pPecnnacTbca Yvepes LNHY AaHMX Yy MPOLEecop i 3aBaHTaXYyeTbCA B PEricTp KO-
MaHz IR.

UetBepTnin TakT T4 npu3HauyeHWin ans gewndpyBaHHA KOAY KOMaHAW 3 Ha-
CTYMHUM il BUKOHaHHAM. Y KOHKPEeTHOMY BunaaKy komaHam ADD r nicas ii gewmnd-
pyBaHHA MPUCTPOEM KepyBaHHA (POPMYETbCA MOCAILOBHICTb KEPIBHMX CUTHalIB,
nig AI€F0 AKX JO NepLIOro BXogy apu@MeTUKO-A0MYHOro NPUCTPOIO MNij'€fHYETbCA
akymynatop A, a 40 ApPYroro — OAWH i3 PEericTpiB 3arajbHOro Mpu3HayYeHHs, BU-
3HauYeHUn KogoM KoMaHau. OgHOYacHO Ha apUPMETUKO-NOTIYHUIA NPUCTPIA Hag-
XOAWUTb CUrHan, fiKMK i3 Habopy onepaLlin BUbUpae onepaLito AofaBaHHA. 3ain-
CHIOETBCA Onepauia AoAaBaHHS, i il pe3ynbTaT 3aBaHTaXyeTbCA B akymynaTop A. Ha
ubomMy onepauis ADD r 3akiHuUyeTbcs. AK My 6aunmo, Lo onepawiro 6yno BUKOHa-
HO 3a yotupw Takt T1, T2, T3, T4 ogHOro MalIMHHOrO uukay M1.

PosrnsHemo Tenep umkn 3-6anTHOT komaHOu SHLD, sika BUKOHYETbCS 3a N'ATb
MaWwuHHMX uuknie. KomaHgoro SHLD Bwmict perictpiB H i L nepecunaerbca
B NMaM'ATb | 3aBaHTaXyeTbCA Y ABa CyCiAHi eNeMeHTU Nam'ATi, NpuyoMy agpeca, 3a
AKOIO 3aBaHTaXyeTbCA BMICT pericTpa H, Ha oguHuuto Ginblia 3a agpecy, 3a AKOH
3aBaHTaXyeTbcA BMICT perictpa L. Agpecy, 3a AKOK 3aBaHTaXYETbCA BMICT peri-
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cTpa L, 3aHeceHOo B apyrui i TpeTii 6aniTn koMaHan. KomaHga SHLD BMKOHYETbCS
BMPOAOBX MOCAIAOBHOCTI TakUX N'ATU MaLMHHWX LIMKIIB:

e M1 (FETCH). YnpoaoB>X 4OTUPbOX TakTiB LibOr0 MaLIMHHOMO LIMKAY 3 Nam’'ATi
B pericTp KomaHg npouecopa IR nepecunaerbca nepwnii 6anT KOMaHAN —
il koa. B ocTaHHBOMY TakTi LbOro MaLIMHHOMO LMKAY iIHKPEMEHTYETbCA i-
UYMNBHUK KOMaHZA PC, T06TO 10ro BMICT 36i/IbLUYETHCS Ha OANHULLID;

e M2 (MEMORY READ). Leii MallMHHWUIA LMKA CKNAZaeTbCA 3 TPbOX TakTiB T1,
T2, T3. 3a ueri yac i3 nam’'aTi B pericTp TMM4YacoBOro 36epiraHHs Z nepecu-
NAETbCA ApYrnin 6anT KomaHaW. JTIUMAbHNK KOMaHZ 3HOBY iHKPEMEHTYETHCS;

e M3 (MEMORY READ). 3a Tpu TakT1 LibOro MalWHHOIO LKAy B PEricTp TUM-
yacosoro 36epiraHHa W npoLecopa nepecuiaeTbcs TpeTih 6alT KOMaHAW.
Micna iHKpeMeHTaLT NIUNABHMK KOMaHA BKasyBaTMMe afpecy HacTyrMHoi Ko-
MaHAW;

e M4 (MEMORY WRITE). ¥ ubomy MalUMHHOMY LMKAI BMICT pericTpa L nepe-
CMNAETLCA B NaM’'ATb 3a afpecoro, Aka MiCcTUTbeca B napi perictpis W, Z. Ha-
NPWKIHLI MaWWHHOTO UUKAYy BMICT napw perictpie W, Z iHKpeMeHTYETbCS;

e M5 (MEMORY WRITE). B ocTaHHbOMY MalWHHOMY UMKAI koMaHan SHLD 3a
afpecoto, Aka MicTUTbCa B Napi perictpiB W, Z, BMicT perictpa H nepecuna-
€TbCA B NaM'ATb.

e N
TECTOBI 3ABAAHHA
AKI BIAMIHHOCTI ICHYHOTb MIXX MIKPOMPOLLECOPOM | MPOLLECOPOM?

1. Tpouecop — Le OCHOBHa YacTMHa KOMM'toTepa, a MikponpoL,ecop — npocTa
MiKpOCXemMa Ha MaTepUHCbKIV naari

2. [pwncTpoi MatoTb pi3Hi GyHKLT
3. CwucteMa KOMaHZ, i LWBWAKICTb iX BUKOHAHHA PI3HI
4. Hemae XoaHuX BigMiHHOCTEN

3A AKNUMU XAPAKTEPUCTUKAMU KNTACN®IKYHOTb MIKPOTPOLIECOPW, A0
AKNX HANEXWNTb BEKTOPHUW MPOLIECOP, AKNW OBPOBAAE LTI HABOPA
YNCEN (BEKTOPW, MATPULLI)?

1. 3a cncteMoro KoMaHg,

2. 3a TMNoM onepaHaiB

3. 3a micuem y CTpyKTypi Komn'toTepa
4. 3a nNpu3HayYeHHAM

(& J
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Po3pin 6
NAM'ATb KOMIT'IOTEPA

OZHVM 3 OCHOBHUX iHPOpPMALIiHMX MpoueciB € 36epexeHHs iHPopmaLiii.
Mpun3HayeHi ana Uboro npucmpoi 3bepexeHHs [Hpopmayii (aHrn. data storage
device) yacto HasmBalOTb hpucmposaMu nam'asmi (aHra. memory device), abo npo-
CTO ham’ammio.

IHbopmauis, Wwo nignsrae obpobieHHIO B KOMM'HOTEPAxX | MikponpoLecopax,
NepeTBOPOETLCA NMPUCTPOAMUN BBEAEHHA Y GOPMY ABIMKOBUX YMCeN | 3aHOCUTBCA
B nam'stb. OBpobaeHa MpPoOLLeCOPOM i Mpu3HayYeHa As BUMBEAEHHSs iHdopmalis
TakoX 3b6epiraeTbcA B nam'ati. Taky iHpopMaLito HazmBatoTb daHumu. Kpim gaHux
y nam'ATi Komn'toTepa 36epiratoTbCs TaKOX Npozpamu i adpecHa Hgopmayis.

Mam'aTb pa3oMm i3 NPoLEeCcOPOM € OCHOBOK Kommn'toTepa. OCHOBHUMMK onepa-
LiaMuM npouecopa 3 NaM'aTTIO € 3anuc iHpopMau,ii (aHux) y Nam'aTb | YUMAHHA 3
nam’'sTi, ki 06'€4HaHO CMiNIbHOKO HA3BOK — 38epHEHHS 00 nam’ami.

IHbopmauito, Wwo 36epiraeTbca B Nam'aTi KOMMN'tOTePa, MOXHA NOAIANTM Ha Taki
BUAMN:

® JaHi, WO HaAXOAATb Bij MPUCTPOIB BBEAEHHS;

® pe3ynbTaTh onepauii, Wo HaAXOAATb Bij NpoLecopa;

® nporpamn 06pobeHHs iHbopMaLi, fKi, CBOED YEPror, MOXHAa MOAINNTM

Ha CUCTEMHI W NpUKNaAHi Nporpamu;

® iHpopMaLia MPo agpec KOMaHZA i onepaHAis;

® KepiBHa iHbopMaLia ansa nepudepiHNX NPUCTPOIB KOMMN'toTepa.

3a }i3nyHO NPUPOAOHD NaM'ATb MNOAINAOTb Ha TaKi BUAN:

® e/leKTPOHHA, BUTOTOBJIEHA Y BUMAAI IHTErpasbHUX MIKPOCXEM HafjBesMKOro

CTYyNeHs iHTerpawi;
® MarHiTHa, BMrotoBaeHa y dopMi gucka, Ha NOBEPXHi AKOrO HaHECEHO TOH-
KWIA LWap MarHiTHOI peyoBMHY;

® ONTWYHA, TakoX Yy GOpPMi AMCKa, Ha MOBEPXHi AKOro 3a AOMOMOroH Ja3epa

3MIHIOKOTLCA ONTUYHI BAACTUBOCTI PEYOBUHMU.

6.1. 3ATAJIbHI BIAOMOCTI

Buawn, xapakrepuctukm U napametpu nam’ati. [Nam'ate MOXHa knacndiky-
BaTW 3a Pi3HUMMN O3HaKaMW:

® 33 QI3NYHUM NPUHLMMNOM — ENEeKTPOHHA; MarHiTHa; ONTUYHa;

® 33 MiCLleM pO3TallyBaHHA — BHYTPILLIHA | 30BHILLHS;

® 33 cnocobom AocTyny — 3 NOCAIAOBHUM, AOBIIbHUM, MPAMUM i acoLiaTuB-

HUM;

® 33 3aJIeXKHICTIO Bif AXXepena eHeprii — eHeproHesasnexHa i eHeprosanexHa.

OcHOBHUMM napameTpaMu Nam'ATi € obcar, weuakogia i Baptictb. O6caAr
nam'ati BUMiptotoTb y 6aiiTax, kinobantax (1K = 103 6aiitie), Merabaiitax
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(1M = 103 K), rirabaitax (1G = 103 M) i Tepabaiitax (1T = 103 G). MokasHMKOM
WBMAKOAIT € TPMBaNICTb AOCTYNY A0 Nam'sTi, TOBTO iHTepBan yacy, BIPOAOBX sKO-
ro iHpopmaLito 3anucytoTb 40 nam'aTi abo uuTatoTb i3 nam'sTi. Bapticte nam'aTi
BM3HAYaKOTb KiJIbKICTHO FPOLIOBMX OAMHWLL (fonapiB abo LIeHTIB) HAa OAUH BIT iH-
dopmauii.

MpuHuMn nokanbHocti nam’'aTi (Big nat. locus — «Mmicue») nondrae B Tomy,
O 3BEpPHEHHA A0 Mam’ATi, TobTo 3annc abo umTaHHA iHbopMauii 3 nam’'aTi, 34in-
CHIOETbCA He PIBHOMIPHO MO BCbOMY aZpecHOMY MPOCTOpPY, a 30cepeaKeHe nepe-
BaXXHO B O4HOMY MicLi. YacTo NpMHLMN OKaNbHOCTI Nam'ATi BUpaXxatoTb Gopmy-
noto «90/10»: 90 % 3BepHeHb A0 Nam’ATi NoB'a3aHo 3 goctynomM o 10 % ycboro
obcary nam’'aTi.

MPUHLMN NOKanbHOCTI Nam'ATi 3a 3BePHEHHAMM Mae ABa acrnekTu: NPOCTopo-
BWI i YacoBun. [lpocmoposa sokansHicme (aHrn. spatial locality) nonsrae B Tomy,
WO KOAM MPOrpaMm i AaHi 30cepei>keHi B HEBENVIKIN AinsHLI agpec nam'sTi, i AMo-
BiPHICTb TOrO, WO ajpeca HacTynMHOro 3BepHeHHs byae 6an3bka O agpecn none-
pPeAHbOro, Ay>xe Besavka. Lle 3yMOBieHO TUM, LLO KOAM MPOrpam MatoTb AiHinHI 4i-
NAHKY, Y AKMX agpecn WayTb nNigpsagd, ogHa 3a ogHoto. KpiM niHiMHWMX AinsHOK
nporpamun Mictatb 6arato LMKAIB, Y AKX OOMeXeHa KiNbKiCTb KOMaHA BUKOHYETb-
cs baratopa3oBo. [laHi, ski 06pobasAoTb Nporpamu, 34e6inblioro CTPYKTypOBaHi,
M TakKi CTPYKTYPU AaHUX PO3MILLEHI B CYCifHIX efemMeHTax nam'sTi.

Yacosa nokaneHicme (aHra. temporal locality) nonsrae B Tomy, Wo skwo B no-
TOYHWA MOMEHT Yacy nMporpama 3BepTaeTbCA 4O MaM'ATi 3a NMEBHUMUW ajpecamu,
TO € Be/IKa MMOBIPHICTb, WO B Hanbanx4yoMy ManbyTHbOMY OyAyTb 3BEPHEHHS
3a CycCigHiM¥ agpecamu.

lepapxia nam’aTi. Y KOMN'FOTEPHIN | MIKPONPOLLECOPHIW TEXHIL BUKOPUCTOBY-
FOTb MPUCTPOI NaM'ATI 3 PiI3HMMM XapaKTepUCTMKaMK Ta napaMmeTpamu, nobyaosaHi
Ha pi3HMX Qi3nyHUX npuHUMnax. Lli npuctpoi po3MilyroTbca Ha pisHMX iepapxiy-
HWUX PIBHAX BiANOBIAHO A0 06CAry, WBMAKOAIT, BApTOCTi TOLLO.

€ TpW roNIoBHiI iEpapxiyHi piBHI Nam’sTi KOMN'toTepa: HagonepaTBHa, abo peri-
CTpOBa; onepaTnBHa, abo OCHOBHA; 30BHILLIHS, ab0 BTOPUHHa.

HadonepamueHa nam’saTe nobysoBaHa Ha pericTpax, po3MilleHa Ha Ti camii
MiKpOCXeMi, Wo 1 npouecop, i $akTMUYHO € YacTMHOW npouecopa. LBmakoais
HaZonepaTMBHOI Mam’ATi € HaVBWULLOK (TPWBaNICTb AJOCTYMy CTaHOBWTb 4YacTKu
HaHOCeKyHAW) i CymipHOK 3i wBuakodieto npouecopa. Obcar HagonepaTUBHOI
(pericTpoBoi) Nam’ATi CydacHUX KOMM'tOTEPIB He MepeBULLYE KiIbKOX KilobawTiB.

OnepamueHa nam’'aTb (iHWi Ha3BW — OCHOBHA, NEPBUHHA, aHra. primary
memory) € eNeKTPOHHOLO i CKNafa€eTbCca 3 MikpocxeM nam'aTi. LLBnakogia onepa-
TVBHOI MaM’'ATi, AKa BU3HAYaETbCA TPUBANICTHO AOCTYNY, € NPMBAM3HO Ha NOPAAZOK
HMXKUOH 3a LUBUAKOAI MpoLecopa i He NepeBuLLYeE OAUHULL MikpocekyHa. O6-
CAr onepaTMBHOI MaM'ATI IEXMWTb Yy MeXax Bif, COTeHb MerabawTiB 4O OAWHWLb Ti-
rabanTiB i Ma€ CTiNKy TEHAEHLLIFO 4O 3POCTaHHS.

HagonepaTtvBHa (pericTpoBa) i onepaTmBHa Mam’'ATb 3HAYHO BiAPI3HAOTLCS
OAHa BiA OAHOI 3a LUBMAKOAIED, 06CsAroM i BapTicTo. [as nogonaHHA Takoro pos-
PUBY MiXX HUMMK PO3MILLYOTb MPOMIXKHY Nam’'ATb — Kew-nam’ame.
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308HIiWHIO NaM'ATb, fKY 4acCTO Has3WBalOTb B8MOPUHHOK (aHrn. secondary
memory), peanizoBaHO Ha MarHiTHUX i ONTUYHMX HOCiaxX iHPopMauii. TpuBanicTb
[OCTYNy A0 30BHILWHbOI NaM'ATI CTAHOBWUTL BiJ OANHWLb A0 AECATKIB MiNiCeKyHS,
a obcAr cArae oaMHULbL TepabalTis.

Po3puB y xapakTepucTMkax OCHOBHOI i BTOPWMHHOI Nam'ATi TakoX JONatoTb,
BBOAAYM JOAATKOBY MPOMIXKHY — AMCKOBY Kellu-nam'aTb.

IHpopMaLito MK i€epapxiyHMMK piBHAMM nepeaatoTb Tak. Crnieply npouecop
3BEPTAETbCA O PEricTPOBOI MaMm'ATi, Ae 30CepeA>XeHO BIAMOBIAHO A0 MPUHLUMMY
NOKaNbHOCTI HalraKTyanbHiWy iHGopMaLito, MMOBIpPHiICTb NOTPebn B K € HalBU-
LLOHO.

AKwo po3nogineHHs iHbopMaLii MiX iEpapXiYHUMK piBHAMU NobyaoBaHO 3a
NPUHLMNOM NOKaAbHOCTI, TO B BiNbLIOCTI BMNajKiB Take 3BEPHEHHS € YCMiHUM
i notpibHa iHdopMaLia 3 BEANKOK LUBUAKICTIO NMEPECUNAETbCA MK MPOLLEeCcOpOM
i pericTpoBotO Nam’ATTHO.

Y pasi HeycnilWHOro 3BepPHEHHs, KoM MOTPIOHOI iHbopMaLii B pericTposii
nam'aTi Hemae (WO TPaNAsfETbCA PiAKO), BigOyBaeTbCA MpoLec nepecuaaHHs no-
TPibHOT iHbopMaLii yepe3 HaraTocTyneHeBy Kell-Mam'sATb 3 OCHOBHOI Nam'sTi
B perictpoBy. TprBasicTb Takoro npouecy € Habarato 6isbLIOKD 3a TPUBaiCTb Me-
pecuaaHHA MiX MPOLEecoOpOM i PEriCTPOBOK MaM'ATTHO, i Lie 3HAYHO CMOBIJbHIOE
poboty nporpam. [ns NigBULLEHHS 3arasbHOI edeKTUBHOCTI pobOTK 3aCTOCOBYHOTh
anapaTHi 1 nporpamHi 3acobu, Wob YacTka HeyCnilHNX 3BepHEeHb 40 PEricTPOBOI
nam’aTi 6yna miHimanbHoOto. KpiM TOro, y Tx BUNagKax, KOAM He BAAETLCA YHUKHY-
TV TaKOro 3BEpPHEHHH, nepecnnaTv iHGopmaLito MK iEpapXiYyHUMK PIBHAMMW 3rij-
HO 3 MPWHUMMNOM JIOKaNbHOCTI AOLUIJIBHO HE OAUHWYHMMW CAOBaMW, a Lianmu
6a10Kamu.

MepecrnaHHA iHPOpPMaLLi MiXXK MEPBUHHOK | BTOPMHHOK NaM'ATTHO € aHafo-
rYHUM NepecunaHHIo MiX PericTpOBO i MEePBUHHOMD, TiIbKM B HabaraTto GinbLio-
My MacLuTabi, 30KkpemMa 3HauHO pi3HATbCA obcsarm 60kiB iHPopmaLii, Wwo nepecu-
NaroTbCA MK LIUMW i€EpapXiYHUMK PIBHAMMN.

lepapxiuHy BysoBY nam'aTi KOMN'toTepa MOXHa HaO4YHO MOACHUTM Ha NpUKAadi
6ibnioTekn. Becb kKHMXKOBUI GOHA 6iBAIOTEKN PO3MOAINEHMI MiX rany3saMUM 3HaHb
i 3aikCOBaHMI y CMCTEMATMUHOMY KaTano3i. KHUXKM, fKi BUCBIT/IHOOTb SIKECH KOH-
KpeTHe MWUTaHHS, 30CEPeAXXeHO B OAHOMY Micli, i B Takmil cnocib peanisyerbcs
NPVHLMN NOKanbHOCTI. Hanpuknag, KHUXKN 3 NMUTaHb BUPOBHULTBA CipYaHOi KnC-
NoTn 3ibpaHO Ha OAHIN abo KiNbKOX MOAMLAX OAHOMO CTEHAA, @ KHUXKW 3 icTopii
XVIIl cTonitTs — y 30BCiM iHLIOMY MiCLi, MOX/IMBO B iHLIA KiMHaTi 1 Ha iHLIOMY
nosepci.

KoxkHa KHWXKa Ma€ CBili iaeHTUdIKaLinHWA HOMep — aHanor agpecy B nam'aTi
Komn'toTepa.

Konn umtau BigBigye unTaNbHUIA 3a0, BiH 3aMOBASE Kilbka KHUXOK i Mpautoe
3 HUMW 3a oKpeMuM cToioM. Kislbka KHUXKOK Ha 1Moro poboyomy ctoni — aHanor
perictpoBoi nam'saTi. loctyn A0 Oyab-sKOI CTOPiHKM 3aiMaE Kifbka cekyHa. o6
NPOAOBXMTN POBOTY HACTYNMHOro pasy, umtady NpocuTb GibnioTekaps He 3aaBatu
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IOro 3aMOBNIEHHA A0 KHUTOCXOBMLLA, @ 3a/ULLNTL Ha OKPeMiil NoauLi, Aka € aHa-
NOroM KeLu-nam'sTi.

3pigka umTauveBi NOTPIOHO MOBEPHYTU B3ATY KHUXKY, POOOTY Haj SIKOH BiH 3a-
KiIHYMB, | 3aMOBUTN HOBY. HoBa KHWXKa 36epiraeTbca B KHUTOCXOBWLL, | AN BUKO-
HaHHA 3aMOBJIEHHS MOTPIGHO MoyekaT MPUMBAN3HO MiB roguMHu. KHUrocxoBwuLle
6ibnioTekn — aHanor OCHOBHOI Nam’aTi komn'toTepa. TpuBanictb AOCTyny A0 Mno-
TPi6HOT iIHPpOpMaLLii B KHMrOCXoBULLI HabaraTo mepeBULLYyE TPUBANICTb JOCTYNY AO
NOTPIOHOT CTOPIHKM KHWXKM, LLO NEXNTb Ha poboyomMy cToAi.

B okpemux Bunagkax NOTPIGHOI KHUXKN HEMa€E B OAHIM GibnioTeli, ogHak €
MOXJIMBICTb 3aMOBWUTW i1 B iHWIiA 6ibnioTeli, ckopucTaBlWIMCL MidKOIBAIOTEUHNM
aboHemeHTOM. [lepecrnaHHsa KHUXKM MOLITOK Mix GibnioTekamu TpuUBaE Kinbka
AHIB, a iHoai Micaub. IHWi 6i6nioTekn, noB'a3aHi Mix6ibnioTeYHUM aboHeMeH-
TOM, — aHaJIor 30BHILIHbOI MNamM’'ATi.

6.2. OCHOBHA (OMEPATUBHA) NAM’'ATb

OcHosHa, abo onepamusgHa, NaM’'aTb — Le NaM’'aTb, 40 AKOI MpoLecop 3BepTa-
€TbCc 6e3nocepesHbO Mif 4Yac BWKOHaHHA nporpaMm. OnepaTvBHa nNam'saTb
noB'A3aHa 3 MpPOLLeCOPOM LWWMHaMK adpec, JaHuX i kepyBaHHA. o6 BukoHatu
nporpamy, ii NOTPIBHO CNoyaTKy 3aBaHTaXXWTW B OrnepaTMBHY NaM’'aTb. BUKOHYyrOUM
nporpamy, NpoLLecop 3BepTaETbCs 4O OMNepaTMBHOI NaM'aTi i 3UMTye KOMaHAW Ta
ZaHi. IMicna BUKOHaHHA KOMaHZ NpoLecop nepecuiae B NaM'aTb pesybTaTy.

Mam’saTtb i3 goBinbHUM goctynom (RAM)

lMam’ame (3 dositeHum docmynom (aHra. random access-memory, RAM) —
BWA NaM'sTi, y AKi TPMBaNiCTb 3BEPHEHHSA A0 Nam'aTi (3annc abo unMTaHHsA) Maixe
OAHaKoBa A/1A BCiX e/leMeHTIB Nam'ATi He3aNeXHOo Bij po3TallyBaHHA eNeMeHTa U
obcary nam'sTi. ¥ nam'atb i3 JOBIJIbBHAM AOCTYNOM MOXHa 3anvcyBati iHpopma-
Lito, @ TakoX u4mTaTty ii, NpMYoMy TpMBajiCTb Onepawii 3anucy M YMTaHHA Npu-
6/M3HO ogHakoBa. Lis nam'aTe HanexuTb A0 BUAY eHepzo3asexHoi (aHr. volatile),
TO6TO iHDOpPMaLif B Hil BTPaYaeTbCs, AKLWO HEMAE eNeKTPOXMBAEHHS.

Ha nouaTtkoBuMx eTanax po3BUTKY OOUMCAOBANLHOI TEXHIKW Ans 36epiraHHs iH-
dopmaLiii 3aCcToCcoBYyBanv eneKkTpoMeXaHiuHi pene, NiHii 3aTPUMKK, 3anam’'aToBy-
BaJIbHi e/eKTPOHHO-NMpOMeHeBi Tpybku. T[li3Hile WWUPOKO BWKOPWUCTOBYBaAU
nam’sTb Ha MarHiTHUX cepAeyHukax. Ha cyyacHomy etani po3BUTKY Malixe CKpi3b
3aCTOCOBYHOTb HaMiBNPOBIAHWMKOBY MaM'ATb i3 AOBIIbLHUM AOCTYMOM Yy BUIAAI Mi-
KpOCXeM.

CratmuHy nam’'aTb i3 AoBinbHMM poctyniom (aHra. static random-access
memory, SRAM) BUroToB/AIOTb 3a HamMiBMPOBIAHNKOBOIO iHTErpasbHOK TEXHO-
norieto. [lns CTBOPEHHS MIKPOCXeM Mam'siTi BUKOPUCTOBYHOTb 34€6i/1bLLIOrO NoJibo-
Bi KOMMEMEHTapHi TPaH3UCTOPW, AKi XapaKTepusykoTbCs MaavM CHOXWUBaHHAM
eHeprii i 4OCTaTHbO BMCOKOK LUBUAKOAIEID, a TakoX 3pifka — B6inonspHi TpaH3uc-
TOpMW.
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Ha puc. 6.1, a 306paxeHo TUNOBUIA eNeMeHT cTaTMYHOI nam'aTi. [lBa iHBepTO-
pw, 3ibpaHi Ha TpaH3uctopax VT1, VT2 T1a VT3, VT4, 3'€AHaHi nepexpecHnmU
3B'A3KamMWn 3 BUXOAY Ha BXiJ, YTBOPIOKOTb TpuUrep, fKMW Ma€ ABa CTiKi CTaHu i
Moxke 36epiratn oamH 6iT iHdopmauii. TpaHauctopn VT5, VT6 npusHaveHi ana 3a-
nucy 1 umtaHHa iHQopmauii. Akwo Ha 3atBopu TpaHauctopis VT5, VI6 nogatu
curHan pgossony WL (word line), To iHpopMauiro npo cTtaH Tpurepa byae nepesa-
HO Ha JiHito BL (bit line) (untaHHs), abo 3 niHii BL — Ha Tpurep (3anuc). IHpopma-
L0 MOXHa uMTaTH i 3anmcysati B npamiii (BL) abo iHBepcHin (BL) dopmax.

Ba>k1MBOKO MO3UTMBHOIO PUCOKD CTAaTUYHOI Mam'ATi € BeanKa WBUAKOAIA (0aM-
HWLj HaHOCEKYHA), fika CyMipHa 3i LWBWAKOAIEO npoLecopa. 3 iHworo 60Ky, HasB-
HICTb B eneMeHTa Nnam'saTi WeCTu TPaH3MCTOPIB 3YMOB/OE 3HAYHY MJOLLY, Ky 3a-
MMaE Lel enemMeHT Ha KpUCTani, TOMYy MIKPOCXEMW CTaTMYHOI Mam'ATi 3HAaYHO
JOPOXYi 3a MIKPOCXeMW AMHaMiyHOI nam’ati. Kpim TOro, enemeHT craTu4HOl
nam’'sTi CNOXWBAE 3HAYHO binblue eHeprii, HiXXK eNeMeHT ANHaMIUHOL.

AvHamiuHa nam’saTb i3 goBiALHUM goctynom (aHra. dynamic random-access
memory, DRAM) nobysoBaHa Ha NpuWHLMMI TUMYAcoBOro (6AN3bKO KiNbKOX Miice-
KyHZ) 36epexxeHHs iHpopMmaLii y popmi enekTpUUHOro 3apsay Ha KoHzaeHcaTopi. Tu-
MOBUIA eNeMEeHT AMHAMIYHOI Mam'sTi CKNaZaeTbCA 3 KOHAeHcaTopa i TpaH3ucTopa
ANs 3apsAfdKaHHA | po3psaaykaHHA Lboro KoHaeHcatopa (puc. 6.1, 6). HasBHicTb 3a-
pALYy Ha KOHAEHCATOPI i, BiANOBIAHO, BUCOKMI piBEHb HaNpyr1 Ha HbOMY PO3risja-
FOTb K JIOFIYHY OAMHULIIO, @ BIACYTHICTb 3apAjy | HU3bKWIA piBeHb Hanpyrn — Ak
NOTIYHWI HYNb. 3apAJXKEHWI KOHAEHCATOp Yepes3 HeifgeanbHiCTb 304Ul NocTynoBo
PO3PAAXKAETbCA, | BTpayaeTbCcA 3anucaHa iHdopmauia. LWLob He gonyctutn Lboro,
KOHAeHcaTop NOTPIbHO MepiogMyHO NiA3apaaXKaTh («OCBIXKYBaTN»).

CyyacHi iHTerpasbHi TEXHOJOTIT BUTOTOBAEHHA MIKPOCXEM AMHAMIYHOI nam'aTi
OYypX/IMBO PO3BUBAKOTLCS, | 3aBAAKW 3MEHLUEHHHO PO3MIPIB €/IeMEHTIB 3pOCTaE
IXHS KiNIbKICTb Ha OAWHWULI naowwi kpuctany. Lle pae 3mory 36inbwyBatn obcsr iH-
dopmauii MikpocxeM Mam'aTi 1 3MeHLUyBaTK BapTiCTb, AKa NPUNagaEe Ha ofauH BiT.
OnepatnBHY (OCHOBHY) NaM’'sTb Cy4acHMX KOMM'tOTepiB NobyaoBaHO Ha Mikpocxe-
Max AvHaMi4yHOI nam’'aTi. HeobXigHICTb NepiognyHO nig3apsagxat KoHAeHcaTopu
AMNHaMIYHOI Nam’aTi 3Ha4YHO 36inblUye TPUBANICTb AOCTYNY, MOPIBHAHO 3i CTaTU4-

WL
BL +UDD BL BL
WL
VT1 VT
VTS5 | 1y % | vrs VI
+c
VT2 VT4
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a 6

Puc. 6.1
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HOK Mam'ATTIO, TOMY AMHaMiIUHa Nam'ATb 3HAYHO MPOrpae CTaTUYHIN Y LIBUAKOAT.
AnHamiuyHa nam'atb BinblW YyTAMBaA A0 Ail CTOPOHHIX YMHHUKIB (CBITAO, TEMAO) | A0
3aBaj Ta LWyMiB.

MocrtiiHa nam’ATb

MocTiHa nam’'aTb, Nam'aTb TiNbkWM AN 4uTaHHs (aHr. read-only memory,
ROM) — Tvn nam'aTi, Np3HayeHnin ana 36epiraHHA i BiATBOPEHHA AaHMX. 3anuc
iHbopMmaL,ii y Lo nam'aTb 34iMCHIOETbCA abo OAHOPA30BO Mif Yac BUTOTOBJ/IEHHS,
abo 0cob6avBUM cnocobom 3a AOMOMOror creljiasbHoro obnagHaHHaA. MNpoueay-
py 3anucy iHbopMauii y NOCTiHYy nam'sTb 4YacTO Ha3WBalOTb NPOSPAMyBAHHAM
nam’ami, a NPUCTPOI, AKi il BUKOHYKOTb, — npoepamamopamu. BurotoBaatoTb Taky
nam’'aATb 3a3BW4Yail y BUrAAAI MikpocxeM. ocTiiHa nam’aTb HanexXuTb A0 TUMNy
eHepaoHe3anexHol (aHrn. non-volatile) nam’saTi, 3gaTHOT 36epiratn 3aHeceHy iHbOp-
MaLLito MPY BUMKHEHHI XMB/IEHHS.

MocTiHy Nam’'saTb 3aCTOCOBYHOTb A5 30epiraHHs Nporpam, Ski He 3MiHIOHTbCS
abo 3MiHtOOTbCA Ayxe pigko. [Mpuknagom Takoi nporpamu € BIOS (basic
input / output system — 6a3oBa c1cTeMa BBEeAEHHSA / BUBEAEHHSA), AKY BUKOPUCTO-
BYIOTb A/19 KEPYBaHHSA i NepeBipKM Npaue3gaTHOCTI KOMM'toTepa OApasy X nicas
YBIMKHEHHS XXWUB/IEHHS.

Y npoueci po3BuUTKY KOMM'FOTEPHOT TEXHIKN BYN0 po3pobieHo Kifbka pPi3HOBU-
AiB MOCTIHOT Nam'aTi.

Mask ROM. HalinpocrTiwi mackosi npucmpoi nam’smi noyanu BUrOTOBAATY Y
BUIAAI IHTErPasibHUX MIKPOCXEM i3 BMPOBAJXKEHHAM Yy BUPOOHULTBO iHTErpasb-
HMX HaniBNPOBIAHWKOBKX TEXHONOTIN. [HGOPMaLLitO B Li MPUCTPOI 3aHOCATb Y NPO-
JOBX YCbOro nepiogy ekcrnayatauii. Taki MIiKPOCXeMW €KOHOMIYHO BUriAHO
BMNyCKaTW TiIbKM BeVKUMKU MNapTismu. Le gouinbHo pobuTy, AKwo 3anucaHa B
HUX iHbopMaLis Byae 3araibHOrO BXUTKY.

PROM. Ans 3a0BOAEHHS IHAMBIAYyaAbHUX NOTPe6 KOpUCTYBauiB b6yno cTBope-
HO HaniBNPOBIAHWKOBI MIKPOCXEMWU 3 0OHOPA308UM NPO2PAMYBAHHSM (aHTA.
programmable read-only memory, PROM), y siki iHbopMmaL,ito 3anmncye kopmctysay
nicns BUroTOBAEHHSA MIKPOCXEMMU 3a JOMOMOrOH CreLiabHOro NPUCTPO — MPOo-
rpamatopa (aHrn. PROM programmer). MporpamyBaHHA 34iACHIOETbCA LUASXOM
NPOMyCcKaHHA 3Ha4YHOro CTPYMy yepes crneLiasbHy NepemMmnyky B Mikpocxemi, y pe-
3yAbTaTi YOro BOHa PYMHYETbCA | BTPAYva€eTbCA enekTpuyHe 3'‘€AHaHHA (KOHTaKT)
MK JBOMa eNeKTPUUYHUMMK MNpOoBiAHWKaMK. BTpata enekTpMYHOro KOHTaKTy
CNPUNMAETbCA AK OAHE 3HaYeHHSA JIOTIYHOI BEMYMHW (Hanpuknag, fK NOriYHWM
HY/b), @ HaABHICTb KOHTaKTy — fK MPOTUAEXHE 3HayeHHA (MPUMIpOM, /OTiuHa
oanHNLA). Byab-aka nomuaka, gonylueHa nig Yac NporpamyBaHHSA, pobutb Mikpo-
CXeMy HenpuaaTHOR A8 KOPUCTYBaHHS.

EPROM. lo6 po3wmpnt ¢yHKUiOHaNbHI MOXJAMBOCTI MOCTINHOI nam'sTi,
6yno po3pobaeHo TEXHONOTII BUrOTOBNEHHA Mikpocxem 6dzamopaszogo2o npozpa-
MyeaHHs (aHrn. erasable programmable read-only memory, EPROM). IHdopmaLito,
3anucaHy B TakKy MIKpPOCXeMy, MOXHa Oyn0 BWAANUTW (aHTA. erase — «BUTUPATK,
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3iWKpabyBaTN») 3a 4OMOMOrOK CUABHOTO YAbTPadioNeToBOro CBiT/aa, AKMM Yepes
cneujanbHe Npo30pe KBapLOBe BiKOHLE OMPOMIHIOBAAN MOBEPXHIO MIKPOCXEMMW.
HoBy iHboOpMmaLito 3anncyBanvm NoAaBaHHAM €NeKTPUYHUX IMMNYAbCIB NigBULLEHOT
Hanpyru. Taki MiKpOCXeMW BUTPUMYBaIM A0 TUCAYI LIMKANIB BUAANEHHA | Nepenpo-
rpamyBaHHS.

EEPROM — ue mikpocxemu, y AKMX iHGOpMaLito BUAANAKOTb e1eKTPUYHUM
cnocobom, nogatouu  nigBuwieHy  Hanpyry (aHrn.  electrically  erasable
programmable read-only memory, EEPROM). MoBTOpHWI 3anuc iHpopmaLii 3ain-
CHIOETbCA TAKOX €NeKTPUYHUM CMOCcObOM i TPMBAE 3HAYHO AoBLUE (Kifbka Minice-
KyHZ Ha BiT), Hi>XX npouec unTaHHsA. BuaaneHHs | noBTOpHMIA 3anuc iHpopmaLii B
MIKPOCXeMi MOXHa 34iCHIOBaTK 6e3nocepesHbo 3a MiCLLEEM PO3TallyBaHHSA B ana-
paTypi 6e3 nepeMmilLeHHs ii B nporpamMaTop.

Ponb enemeHTy nam'ati B MiKpocxeMax 3 eNekTPUUYHWUM CTUPaHHAM BUKOHYE
nosvosuli mpaHsucmop i3 pyxomum 3ameopom (aHrn. floating-gate MOSFET,
FGMOS). Llen TpaH3UCTOp BiAPI3HAETHCA Bif 3BUY4ANHOrO NMOJLOBOrO TPaH3UCTOPa
HasBHICTHO JBOX 3aTBOPIB: KEPIBHOIO i PyXOMOrO, PO3MILLEHOr0 B CepefoBULLI BU-
cokoskicHoro gienektpuika (SiO,) MiX KaHanoM i KepiBHUM 3aTBOPOM (puc. 6.2, a).
TpaH3nCTOop i3 PYXOMMM 3aTBOPOM MpaLloE B OAHOMY 3 TPbOX PEXMMIB: 3anucy,
CTUPAHHSA | YNTaHHA iHdopMaLlii.

AKWO [0 CTOKY TpaH3MCTOpa NPUKAAcTX Hanpyry 6am3bko +7 B woao BUTOKY,
a Ao 3aTBOpY — 6/1mM3bko 12 B, TO yTBOPUTBLCA NPOBIAHWIA KaHan, AKUM HOCIT 3apsi-
Ay (enekTpoHW) pyxaTMMyTbCS Bif, BUTOKY A0 CTOKY. [ig Ai€t0 monepeyHoro enek-
TPUYHOTO MOASA MK 3aTBOPOM | KaHa/OM €eNeKTPOHW 3i 3HAYHOK EeHepriero
(«rapsivi» enekKTpoHM) NEPEXOAMTMMYTb KPi3b TOHKMI LIap AiesekTpuka i Hakonu-
YyBaTUMYTbCS HA PYXOMOMY eNeKTPOZi, YTBOPHOKOUN Ha HbOMY HEraTVBHWI 3apsg.
3aBAAKN BUCOKOSAKICHOMY JieNekTpuKy, LLO OTOYYE PYXOMWIA eNeKkTpos, 3apsas Ha
HbOMY MOXe 3b6epiraTmca Jo AecATU pokiB. HafBHICTb 3apsgy Ha pyxomMoMmy 3a-
TBOPI CMPUMMAIOTb AK NOTIYHWUMA HyAb, @ BIACYTHICTb — SK JIOTIYHY OAVHULIO.
OTxe, Ha TpaH3uUCTOpi MoXe 36epiratuca oAnH BiT iHbopmau;i.

Akwo 3anucaHy iHbopMmauito NoTpibHO BUAANUTM (CTEPTU), TO MiX BUTOKOM
i KEpPiBHMM 3aTBOPOM MpwWKAaAatoTb obepHeHy Hanpyry: 6am3bko +6 B o BMTOKY
i 6an3bko —9 B o kepiBHOro 3atBopy. ig Ai€ro i€l HaNpyrn eNekTPoHN 3 pyxo-
MOrO 3aTBOpa MNepexoAaTb A0 BUTOKY 3aBAAKW TyHeNbHOMY edekTy.

[na untanHa 3anmncaHoi iHGopMmaLii 4O CTOKy WOAO BUTOKY MPUKIajatoTb Ha-
npyry 6amsbko +1 B i CTBOPIOIOTb MO340BXHE e/1eKTpuyHe none. [na cTBOPeHHA
nornepeyYyHOro nons Ao KepiBHOro 3aTBOpy MpuknagaroTb Hanpyry 6am3bko +5 B.
3HaueHHs ui€i Hanpyrn mMae 6yt 6isbluM 3a Noporosy Hanpyry Voiy.

AKLLO pyxOMUIA 3aTBOP He 3apAAXKeHWI, TO Nif AiEF0 NONepeyHoro noas yTeo-
PHOETLCA MPOBIAHWI KaHan, AKUM HOCIT 3apAgiB nij Ai€0 NO340BXHbOro NOAs py-
XaroTbCA Bif BUTOKY O CTOKY, yTBOPHOOUM CTPYM (puc. 6.2, 6).

AKLLO X PYXOMWIA 3aTBOP 3apAf>KEHWUN, TO BiH eKpaHye nornepeyvHe enekTpuy-
He nose, i NOporoBa Hampyra TpaH3ncTopa 3MmiwyeTbca Ha AU. lMpuknageHa Ao
3aTBOpa Hanpyra byae MeHLO, HiX noporosa Hanpyra Vi, TpaH3ncTopa i3 3a-
PAAXKEHVM PYXOMUM 3aTBOPOM. [pOBIgHWI KaHan He YTBOPHOETLCS, | CTPYMY MiX
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BMTOKOM i CTOKOM Maiixe Hemae. Omxe, 3anmcaHunii 6iT iHdopmal,ii cnpuiiMaeTbes
3a HasiBHOCTI (ioriuHa ogMHMLA) abo BigCYTHOCTI (OMiYHWI Hyb) CTPYMY B TpaH-
3ucTopi.

®newnav’ate (aHra. flash memory) — ue pi3HOBKUA Nam'aTi 3 eneKTPUUYHUM
BMAANEHHAM iHbOpMaLii, y AKiN npouec nporpamMyBaHHA i CTUpaHHA iHbopMauii
3AIVICHIOETLCA 3@ 3HAYHO KOPOTLIMIA Mepiog 4Yacy, HiX Yy TpaauuinHin EEPROM
nam'aTi. IHpopMaLia 3annCyeTbCca | BUAANAETLCA HE OKPEMUMMK PO3pAjamMu, a Li-
MK 6aokamMun. 3BiACK | NOXOANTb Ha3Ba NaM'sATi: aHriicbke cnoBo flash o3Hauae
«Cranax».

3anuc i BuaaneHHsa iHpopmaLii 610kaMu Aa€ 3MOry 36iNbLUNTU TYCTUHY ynaky-
BaHHA e/leMeHTIB Ha KpUCTani  y Takuii cnocib 3HayHo 36i1bwnTK obcar iHpop-
Mauii B Mikpocxemax daeLlunam’ari.

Li no3utuBHI akocTti dnewnam’aTi CNpUaAn LWNPOKOMY BNPOBaAXEHHIO i B
PI3HWUX rany3sx i MOCTYNOBOMY BUTICHEHHIO TPaAMLLIMHUX BUAIB Nam'sTi.

6.3. KEWW-MAM'ATb

OcHoBHa npobnema Ans po3pobHUKIB CydyacHUX KOMM'KOTEpiB — HEBIAMOBIA-
HICTb MK BMCOKOI MPOAYKTMBHICTIO MPOLLECOpPIiB, TOYHiLUe MiKpOMpOoLLecopis,
i MOPIBHAHO HW3bKOK LUBUAKOAIEHD MIKPOCXeM AuHamiuHoi nam'ati (DRAM),
Ha fAKMX nobysoBaHa OCHOBHa MNam'ATb. |3 yacom npobaemMa 3aroCTPOETHCS,
OCKiNbKM MPOAYKTUBHICTb MPOLLECOPiB MOABOMETbCA NPUBAM3HO 4epe3 niBTOpa
POKY, TUMUYaCcOM fK LUBWUAKOAIS Mam'sTi MOABOMETLCA NMPUBAMN3HO Yepe3 AecsTb
pokiB (3akoH Mypa).

Llo6 3MeHWNTM po3pmB MiX LLUBUAKOAIEH MpoLLecopa i OCHOBHOI mam'sTi, 3a-
CTOCOBYIOTb A0AATKOBY MaM’ATb MOPIBHAHO HEBENNKOI EMHOCTI 3i WBUAKOAIEN, Cy-
MIpHOIO 3i LWBWAKOZiIED npouecopa, nobyaoBaHy Ha MiKpoCxemax CTaTU4YHOl
nam'aTi (SRAM). Kew-nam’asme (Bif aHrn. cache — «TaEMHUN CKaj, CXOBaHKa»)
MOBHICTIO KEPYETbCA OnepaLiiHO CUCTEMOK | HeAOCTYyMHa ANs MpPOrpamicTa,
HiBW «cxoBaHa» Bif Hboro. Tpeba 3a3HaunTW, WO Kell-nam'sTb — He A0AaTKOBa
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nam'aTb, WO PO3LUMPHOE afPeCHUI NPOCTIP OCHOBHOI Mam'ATi. Y kew-nam'aTb Ha
KOPOTKUI TEPMIH MifZ YaC BMKOHaHHSA NporpaMu 3aHoCATbCS | 36epiraroTbes auniie
Konii KOMaHA i AaHWX, AKUMW B TOW Yac KOPUCTYETbCA nporpama. Ller npouec Ha-
3UBaOTb BI00OPAXEHHSM [iNSHOK OCHOBHOI Mam'sTi Ha Kew-nam'satb. OCKiNbku
obcar kew-nam'ati Habarato MeHLLMK 3a 06'cAr OCHOBHOI, TO B Kell-nam'ati Mic-
TUTBbCA Ve oBbMeXXeHa KiIbKiCTb KOMaHZ i JaHVUX BUKOHYBaAHOI Nporpamu.

MepeBary BUKOPWUCTAHHA KeLu-Mam’ATi 'PYHTYIOTbCA Ha NMPWUHLMMI JOKaJbHOCTI
nam'ATi, WO MNOAArag, AK yXe 3a3HayeHo, Yy BeWKilA IMOBIPHOCTI BUKOPWUCTaHHA
NVLle HeBENMKOI «NOKaNbHO» AINAHKM nam'aTi. 3HauHy 4YacTuHy 6inblIOCTi Npo-
rpam CTaHOBAATb NiHINHI JiNSHKM, Ha SKMX KOMaHAM PO3MIillleHi oZHa 3a OAHOHO 3a
cycigHiMm agpecamn. Kpim TOro, y nporpamax 4acto TpanaarTbCa LMKAW, Y AKNUX
obMexeHa CyKyMnHICTb KOMaHZ BMKOHYETbCS Barato pasis.

BignoBigHO A0 NpWHLMMOY NOKaAbHOCTI Mam'ATi, MNij Yac KOXHOrO 3BEpPHEHHS
[0 OCHOBHOI NaM’'sATi B KeLW-NaM'iTb KONIHOETbCA 610KaMM 0bMedXeHa KiNbKiCTb KO-
MaHJ, i AaHWX i3 IOKaNbHOI AiNSAHKW OCHOBHOI NMaM’'sATi, UIMOBIPHICTb 3BEPHEHHSA A0
AKX € BUCOKOM. Taki 6aokun iHbopmauii HasmBatoTb JiHilikamu kewa (aHra. line
cache). Kel-nam'siTb i OCHOBHa NaM'ATb NOAiNEHI caMe Ha TaKi 610Ku.

Kpim konitoBaHHA 6n0kiB iHGOPMAaLii 38 KOXHOrO 3BEPHEHHA A0 OCHOBHOI
nam'aTi, APYrMM BaXKANMBMM MPUHLUMNOM KeLlyBaHHSA Nam'ATi € 36epexkeHHs B KeLu-
nam’aTti 610Ky iHbopMaLii He TiNbKM 338 OCTaHHBbOTO 3BEPHEHHS, a I KiJIbKOX norne-
peAHIX 3BEPHEHb.

BvkoHaHHA mnporpam i3 BUKOPWCTaHHAM Kell-nam'saTi BigbyBaeTbcs Tak. 3a
KOXHOrO 3BepHeHHA A0 NaM’'aTi MpoLLecop Ccno4vaTky 3BepTaEeTbCa A0 Kell-nam'aTi.
AKWwo noTpibHy iHGOpPMaLLi0 BXe 3aHEeCeHO A0 Kell-nam'aTi nij yac nonepesHix
3BepHeHb, BOHa MNepecuaaETbca B NPOLLecop, BUTPaUyroun Ha ue Habarato MeHLwe
yacy MOPIBHAHO 3 TakKUM MepecunaHHAM 3 OCHOBHOI Nam'aTi. akT 3HaXOAXKEHHS
noTpibHoI iHdopMaLii B kelw-nam'aTi Ha3unBatOTb 8/1y4YeHHAM (aHra. hit), a 3a He-
BAANIOr0 3BEPHEHHA — npomaxom (aHrn. miss). EbekTnBHICTb Kew-nam’aTi BU3Ha-
YaETbCA Yacmkoro 8/y4deHs (aHrA. hit rate) y 3aranbHili KilbKOCTi 3BEPHEHb.

Y pasi HeBfanoro 3BepHEHHs A0 Kel-nam'aTi Mpouecop 3BepTaEeTbCA A0
OCHOBHOI NaM'siTi, ane Npu LbOMYy NepecunaE B Kelw-namM'aTb He TiibkM NOTPiOHY
iHbopmaLito, a ¥ Linni 610K — NiHINKy Kelua.

AKWwo nowyk iHpopmaLlii B OCHOBHI Mam'ATi 34INCHIOETbCA 3@ aApecoto, TO B
Kel-nam'aTi — 3@ 03HAKOH, TOMY Kell-NaM'aTb XapakTepusyloTb fK dcoyiamusHy
nam’ame. Takoro O3HAKOK C/Yrye HaieXHicTb iHbopMmauii 4o neBHOro 650Ky
OCHOBHOI Mam'sTi. Ii 3a3BMuaii Ha3MBalOTL APANKOM, abo mezom (aHra. tag). Term
36epiratoTbcs B Kell-nam'saTi pa3oM 3 iHGOpMaLLErD, AKY BOHU XapaKTepusytoTb.
Ans uboro iM BiABOAUTLCS UYaCTMHA Kell-nam'sTi — nam’sme meais.

[lo KoxHOoro Tery B nam'aTi 404at0TbCA AOAATKOBI pO3psAaM, AKi BigobpaxaroTb
BJ1IACTUBOCTI iHQOpMaLLii, O MICTUTbCA B AiHINLi Kewa. Po3psd V dilicHocmi (HasB-
HocTi) (aHra. valid) nokasye, Wwo iHpopmaLis, ska 36epiraeTbcs B LN NiHIAL Kela,
€ pincHoto (V = 1), TO6TO TOUHO KonMi€to iHPpopMaLii 3 neBHoro 610Ky onepaTue-
Hoi nam'aTi, abo HegiricHoto (V =0), TO6TO He BiANOBIZAE XOaHOMY 610Ky IHPOp-
MaLii onepaTtmBHOi nam'aTi. l[Hbopmauia Moxe 6yTn HegincHoto (V = 0), Hanpwu-
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Knag, AKWO AO onepaTBHOI NaM’'aTi 3aBaHTaXXWAUM iHLWY Nporpamy, a Konis og4Horo
3 6/10KiB NaM'ATi LWe 3anMLaeTbCs B NiHINLi Kewwa. Po3psd M modudpikayii nokasye,
Wo y pe3yabtati pobotn nporpamu iHboOpMaLis B Ui AiHIMLI Kewa 3miHunacs
(M = 1) nopiBHsAHO 3 iHdOpMaLi€ro y BignoBigHOMY 60U onepawiiHOT nam'sTi,
abo He 3MmiHunacsa (M = 0).

Y cyyacHux Komn'toTepax 3acTOCOBYHOTb CkaAHy 6araTopiBHeBY Kell-nam’'saThb,
34e6inblIoro ABOPIBHEBY, X04a € Harato AOCNigXKeHb, Ae OBrpyHTOBYHOTb AOLiNb-
HiCTb TPWPIBHEBOI | HaBiTb YOTUPUPIBHEBOI Kel-nam’'aTi. MNepwnin piBeHb cyyac-
HUX cuctem Kew-nam'ati (L1) mae o6'em, Wwo He nepesuye 64 Kbanta i po3miLLy-
€TbCA Ha OAHOMY KpucTani 3 npouecopom. [pyruin piseHb (L2) Mae 3HauHO
Ginblwmnii 06'em (256 abo 512 Kb6awrTis, 3pigka 1 M6aiT), a WBUAKOAIO | BapTiCTb
[ELLO HUXKYY | peani3yeTbCs Ha OAHIM Mikpocxemi ctatnyHoi nam'aTi (SRAM). Pos-
MILLYETbCA Kell-nam'sTb APYroro PiBHSA Ha CUCTEMHIN MaTi, Xo4a OCTaHHIM Yacom
CMoCTepiraeTbCcA TEHAEHLIA PO3MILLEHHA L€l Nam’'ATi Ha OAHOMY KpwWcTani 3 Mpo-
LeCcopoM, 3aBAAKM YOMY 3HAUHO 3MEHLUYETbCA JOBXMHA 3'€AHYBaJbHUX MpPOBIA-
HUKIB | TOMY 36iNbLUYETLCA WBUAKOAIS.

Mam’'ATb Ha MArHITHUX gUcKax

MarHitHi amnckm (anra. hard disk drive, HDD) goHesaBHa 6y OCHOBHUM npwu-
CTPOEM («pODBOUOID KOHAUKON») AnA NOBYAOBM CUCTEM 30BHILUIHBbOI Nam'ATi. |H-
dopmaLia Ha MarHiTHUM AMCK 3anUCyeTbCA LUAAXOM HaMarHidyBaHHA TOHKOro
Lapy MarHiTHOro matepiany, HaHeCeHOro Ha NMOBEPXHIO MAACTUHM.

KoHcTpyKkLia MarHiTHoro paucka.
MarHiTHUA ANCK CKNaJaETbCA 3 KibKOX
MAacTVH, WO 3akKpinjieHi Ha PyXOoMil
oci — wnuHaeni (puc. 6.3). KytoBa yac-
ToTa obepTaHHA LWNWHAENA NEeXUTb Yy
mexxax Big 4200 po 15 000 obepriB 3a
XBUANHY.

MnacTMHM BUrOTOBAAKOTL i3 Hemar-
HITHOro Martepiany — CnaaBy aatOMiHito,
ckna, kepamikn. Ha obuasi nosepxHi
NAaCTUHM HAHOCATb TOHKWW Lap Mar-
HITHOro MaTtepiany, OCTaHHIM YacoM ANs LbOro 34e6ibWLOoro BUKOPUCTOBYHOTb KO-
6anbT. YntaHHsA i 3anuc iHpopmaLii Ha AUCK 3A4iACHIOTL 32 LOMOMOIOH 20/1080K
3anucy [ yumanHsa (aHrn. read-and-write heads). loN0BKW 3akpinfeHi Ha cneLianb-
HOMY pyxoMoMy Baeni (aHrn. actuator arm) i pPoO3MilLYyIOTbCA Hafj MOBEPXHEID
NNacTMHM Ha BUCOTI B Kisbka HaHOMeTpIB. [NepeMillyroun 3a 4ONOMOroto cnewi-
a/bHOTO MPWBOAY BaXisb, MOXHa MO3WULIOHYBaTWM FOAOBKM B MOTPIBHOMY MicLi
HaZj, NOBEPXHE0 MAACTUHM.

EnemMeHTV KOHCTPYKLIT MarHiTHoOro gucka € Bupobammn TOUHOI MeXaHiku, ayxe
UYTANBUMWN O MEXaHIYHMX MOLIKOAXKEHb, | TOMY BCSi KOHCTPYKLiA MICTUTbCA B 3a-
KpUTOMYy KOpMyci (repmMobJioLL), AKNA 3axMLLaE Bif MPOHWKHEHHS MWAY i CAyrye
€KpaHOM A5 eNeKTPUYHUX i MarHiTHUX NoJiB.

Puc. 6.3
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MpuHumn gii. Wo6 3anucati iHdopmMaLito Ha MarHiTHUIM AWCK, y roNoBLi 3a-
MUCy | UMTaHHSA CTBOPHOHOTb MarHiTHe MoJse, sike Ai€ Ha MarHiTHWA Matepian no-
BEPXHi ANCKA, 3MIHIOOUM MOro HamarHiveHictb. icns NpUNUHEHHs Ail MarHiTHOro
MoAs 3aBASKM 3a/MLIKOBIA HaMarHiyeHOCTi MaTepiany us iHpopMaLlis 3aiMLaeTb-
cs 3adikCOBaHO BMNPOAOBX TPMBAJIOro Yacy.

YuraroTb iHGOpMaLLito 3a paxyHOK Aii 3a/MLIKOBOrO MarHiTHOro noss AisiHKM
MarHiTHOro maTepiany Ha YyTIMBUN eNeMeHT (CeHCop), PO3MILLEeHWI y ToN0BLi 3a-
MUCYy W YMTaHHA. Y paHHIX MOAENAX MarHiTHUX AUCKIB UMTaHHA iHbopMauii 3ain-
CHIOBA/IOCA LUNAXOM HaBeAEHHs eNeKTPOPYLIIMHOI CUAN B YyTAUBOMY €NeMEHTI
rONIOBKM Nif, AI€H0 3a/ULLIKOBOrO MarHiTHOro noas. Hegonikom Takoro 4yTanMBOro
eNeMeHTa € 3a/1eXHICTb 3HaUeHHs HaBeAeHO! eneKTPOoPYLWIMHOT CUAK Bif LWBUAKO-
CTi pyXy AINAHKW MarHiTHOro martepiany WOAO TOAOBKW. Y Cy4aCHWX MarHiTHUX
AVCKaxX YYTAVBUM €NEMEHTOM € MarHiTopesncTop — crnewiaJbHUN MiHIaTFoOPHUR
pe3ncTop, onip AKOro 3aieXuTb Bif iIHTEHCUBHOCTI MarHiTHOro nons.

Crpyktypa paHux marHiTHoro gucka. KoxXHa nsiacTvHa MarHiTHoro awcka
Ma€ ABi MOBEPXHi, AKi MOAINEHI Ha KOHLEHTPUYHO PO3MilLeHi OopikKU (aHrA.
tracks), wWupwuHa skmx cymipHa 3 po3Mipom ronosku. CycigHi 4OpixKKK Bigokpeme-
Hi OAHa BiA OAHOI MPOMIXKOM i3 HEMarHiTHOro matepiany A8 YHUKHEHHSA BNAMBY
MarHiTHOro Nona OAHI€l AOPIKKKN Ha iHWY. CyKyMnHICTb AOPIXKOK OAHAKOBOro pagdiy-
ca, TO6TO pPO3MilLleHNX OfHa Haj OAHOW, YTBOPIOE YUAIHOD.

JopiXKy, CBOEO 4yeprow, nogineHi Ha cekmopu (aHra. sectors), AKi TakoX
BIZJOKPEMJIEHI OAWH BiA OAHOro npomixkamu. CekTop MiCTUTb HalMeHLLYy OAW-
Huuto  iHpopMauii  BTOpuHHOI nam'aTi. Kpim iHdopmalii, aky obpobnse
KOMMN'toTEpP, Y KOXKHOMY CEKTOPI MICTUTbCA cay>KboBa iHdopmauisa: disnyHa agpe-
Ca CeKTopa, AKa CKNafa€TbCA 3 HOMepa UMAiHApa, HOMepa NoBepxHi, abo HoMe-
pa ronoBKM i HOMepa cekTopa; 3acobu ans igeHTUdIKaLil i CUHXPOHi3auii; 3acobu
ANA NepeBipKN NPaBUAbHOCTI 3UMTaHOI IHPOPMaLLT | KOPUryBaHHA MOMUNOK 34N-
TyBaHHS.

MapameTpu i XxapaKTepUCTUKMU MarHiTHUX AUCKIB.

EMHIcmb (aHrA. capacity) — OAWH i3 HaliBaXk/IMBILLMX NapamMeTpiB. EMHICTb Cy-
YaCHMX MarHiTHUX AUCKIB AOCAMNa 3HAUEHHS OAUHULL TepabanTis.

Tpusanicme docmyny (aHra. access time) xapakTepusye LWBUAKOAIKO Nam’ATi Ha
MarHiTHUX AWCKax i AAs CyYacHWUX AUCKIB CTAaHOBWUTb OAWMHULI MinicekyHA. TpuBa-
NiCTb AOCTYNy Ma€ TpW CKAALHWKW: TPMBANICTb MOLWYKY NOTPIGHOI JOpiXKKM, 3a-
TPUMKa, 3ymMoB/AeHa obepTaHHAM, i TPMBaNICTb NepeTBOpPeHHs. Po3rnsHemo go-
KNafHile Ui CKNagHUKW.

Tpusanicme nowyky nompibHoi dopixku (aHrn. seek time) — ue vac, noTpi6-
HWUIA, LWOB NepeMiCTUTM Baxiab i3 rosoBkaMu Ha NoTpibHy aopixky. Liel napametp
3aN1eXWTb Bif, PO3MILLLEHHS NMOMepPeAHbOI i HACTYMHOT NO3MLIT | LWBMAKOCTI nepemi-
WweHHs ronosok. CepeaHs TpuMBaiCTb MOLWYKY MOTPIOHOI AOPIKKM NEXAUTb
y Mexax Big 3 A0 9 MinicekyHa, a MakCMManbHa He nepesuLlLye 20 MinicekyHa.

3ampumka, 3ymosneHa obepmaHHam (aHrn. rotational latency), — we yac Big
MOMeHTY (iKCyBaHHS FONI0BKM Ha MOTPIOHIN AOPIXKLI 4O MOMEHTY MPOXOAXKEHHS
nouaTtky NoTpibHOro cektopa nifg ronoskoto. Lis 3aTpumka 3anexuTb Big WBMAKO-
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CTi 06epTaHHA WNMHAENs i Micusa GikCyBaHHA rONIOBKU LLOAO MOTPIOHOro cekTopa.
MakcrManbHa 3aTprMKa AOpPIBHIOE TPMBANOCTI NMOBHOrO 060pPOTY LWNMHAENS.

Tpusanicme nepemeopeHHs (aHra. transfer time) — ue yac, ynpoAoBX sKOro
MOBHICTHO, Bij, MOYaTKy A0 KiHLA 3anuncyeTbcs abo 3UnTyeTbCs iIHPopMaLlis B O4HO-
MY CeKTOpI.

AnapaTHe 1 nporpamMHe 3abe3neyeHHA MarHiTHMX guckis. KpiMm MexaHivHOT
YacTVHW, AO CKNaZy MarHiTHUX AUCKIB BXOAWUTb AOCWUTb CKAaZHe anapaTHe W npo-
rpamHe 3abe3neyeHHs A/1s NepPeTBOPEHHS CUTHAIB FONIOBOK, Y3rOAXKeEHHS i 0bMi-
Hy iHpOpMaLlieto 3 KOMN'IOTePOM, fike 3a3BMYail Ha3MBarOTb (HMepgpelicom. Hair-
nowunpeHiwnm iHTepdpencom TBepaMX MarHiTHUX auckiB € ATA (aHrn. advanced
technology attachment).

CyyacHi MarHiTHi ANCKN MaroTb Y CBOEMY CKaAi AOAATKOBY €NeKTPOHHY Kell-
nam'aTb, fiKa Bijirpae Taky camy pofb, K Kelw-nam'aTb KOMM'toTepa, i 3Ha4yHo no-
NiNWwye AKiCHi XapakTepUCTUKN MarHiTHUX AMCKIB.

TBepaoTini HakonuuyBaui

Po3purB MixX LWIBMAKOAIEHD MpoLLecopa i 30BHIWHLOK MaM'ATTHO Ha TBEpPAMX
MarHiTHUX ANCKax HeyXWAbHO 36iNbLUY€ETbCA, TOX PO3POOHUKN KOMM'HOTEPHOI Tex-
HIKM LUYKaKTb LWAAXM NigBULEHHA LWBWAKOA(T 30BHIWHBOI Nam'aTti. OgHUM i3 nep-
CNEeKTUBHUX LWAAXIB MOAONAHHA TaKoro po3pwvBy € po3pobieHHsA i BUPOOHMLTBO
meepdominux  Hakonu4yysadie  (aHra.
solid-state drive, SSD). TeepgoTini Hako-
nuuyyBadi — L& NPUCTPOI 30BHILIHbBOI,
BTOPVHHOI MaM'ATi Ha OCHOBI MiKpo-
CXeM Nam’'sTi, KOHTponepa ANf KepyBaH-
HA npouecamMm 3anucy i YMTaHHA iH-
dopmauii Ta 40AaTKOBOro aBTOHOMHOTO
AXepena  >XuBAeHHA  (akymyaaTopa)
(pnc. 6.4). Halibinblue BUKOPUCTOBYHOTb
ABa TMNKM MikpocxeM nam'aTi: dnew-
nam'atb i MiKpOCXeMu  AMHaMIYHOI
nam’'aTi, aHaNoriyHi MikpocxemMam, Lo
3aCTOCOBYHOTb B OMepaTuBHIl Nam'sTi.

TBepAOTINIi HakoMMYyBadi NOPIBHAHO 3 MaM'ATTIO Ha MarHiTHUX AMCKaX MaroTb
Taki nepe.aru:

® Habarato 6inblla WBWAKOAIA, AKa CyMipHa 3i LUBMAKOAIED OMnepaTuBHOI

nam'ati;

® HeMae PyXOMUX MeXaHi4YHMX YacTWH, 3aBAAKN YOMY € CTIMKICTb A0 MexaHiu-

HuUx dakTopiB (yaapis, NagiHHA Towo) i be3wymHa poboTa;

® MeHLi rabapuT i Maca i HU3bKe EHEPrOCMOXMBaHHS.

3aBAAKN TakMM XapaKTepuCTUKaM TBEpAOTi/Ii HaKommMuyBadi MOCTYyNoOBO BUTIC-
HSAOTb MarHiTHIi AUCKN.

Puc. 6.4
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Mam’'AaTb Ha ONTUUYHUX AUCKaX

ONTUUYHUIA AUCK — Le naacTuHa Kpyraoi dopmu,
Ha fAKil iHGOpMaLio 3anuCyroTb | 3UMTYHOTb OMTUY-
HWM CocoboM 3a paxyHOK 3MiHW KoedilieHTa Bigdbu-
BaHHA CBITJIOBUX MPOMeHiB (puc. 6.5). Ha noyatkoBumx
eTanax po3BUTKY OMTMYHOI Mam'ATi OCHOBY AWCKa BU-
roToBAAAN 3 NoAikapboHaTy, Ha AKUA HaHOCWIM TOH-
KWW Wap maTtepiany 3i 3HaYHUM KoediLieHTOM Bifbu-
BaHHA (aNlOMiHIN), a 3Bepxy ANA 3axucTy — Lwap
npo3oporo naky. [pivikoBy iHOpMaLito 3anucyBanu
TakK: YyTBOPEHe 3a JOMOMOrO MPOMEHIO MOTYXXHOIO
Naszepa 3arnvMbneHHs (aHrn. pit) Ha NoBepxHi Aucka
3MmiHOBaNo koediuieHT BigbuBaHHA MOBEPXHi, i Le
CNPUNManoca fK NOTYHUW HyAb, a ginsHka (aHra. land) mix 3arnnbneHHAMU 3i
3HaUHUM KoediLiEHTOM — AK JIOTiYHA OANHMNLA. 3arNBNEHHS | AINAHKN MiIXK HAMM
PO3MilllyBaAn Ha cnipaibHi AOpPiXLi, AKa Mo4YMHanacs Ha MeBHIN BiAcTaHi Bif
LeHTpa AMcKa i 3aKiHUYyBanacs Ha MOro Kpato.

Ana 3untyBaHHA iHOpMaLii 3a JOMNOMOroK cheuiafbHOro ABUryHa AMCK
obepTaBcs HaBKONO OCi, MPOMiHb MaioOMOTY>XHOrO Jla3epa CNpPAMOBYBaBCSA Ha J0-
PiXKy, BiabuBaBca Bij, NOBEPXHI | CNPUIMaBCA UYYTAMBUM eNeMeHTOM. 3arnmbnex-
HA | AINAHKM Ha AOpPiXUi 3MiHIOBanW KoedilieHT BigbuBaHHA MOBEPXHI, i B Takui
Cnoci6 MoayntoBanacs iHTEHCMBHICTb MPUMHATOrO YyTVBUM €1eMEHTOM BifbuTO-
ro NPomeHto. Ha BMXO4i YyTAMBOrO enemeHTa YTBOPHOBABCA JIOTIYHWI CUTHas,
AKUA NiACUNOBaBCA | NepeaBaBcs Aani Ha 06pobaeHHs.

Mepwi onTUYHI aAnckm — komnakm-oucku (aHrn. compact disc, CD) — npu3sHa-
yanuca AN 3anucy 3BYKOBOI iHdOpMaLil. AHaNOrUHI ANCKN ANA KOMM'KOTePHOT
TexHikn — CD-ROM (aHrn. compact disc read-only memory), To6T0 auck, i3 skoro
MOXHa Aunwe 3untyBatn iHpopmauito. Macose BupobHuutso CD i CD-ROM guc-
KiB 3ZiNCHIOBaNM 3@ TaKOK TEXHOJIOTIED: CMOYaTKy Ha AOPOromy yCTaTkyBaHHI BU-
FOTOB/SAN MaTpULIO, 3 SKOT NOTIM 3a 4OMOMOrOH LUTaMMyBalbHOI MalWMHW pobu-
2N NOTPIBHY KiNbKiCTb KOMIN.

I3 PO3BMTKOM TEXHONOTIV 3'ABUAMCS AeLleBi NPUCTPOI, AKi Aajiv MOXAMBICTb
CaMUM KOpMCTyBayaM OAHOPAa3oBO 3anucyBaTh iHGOpPMaLLi0 Ha 3aroToBKy («6on-
BaHKy») ancka, — WORM (aHrn. write-once read-many), To6T0 anck 3 ogHopaso-
BMM 3anvcoM i baraTtopasoBunM umTaHHAM, abo npocto CD-R.

ONTWYHI ANCKM 3 MOX/MBICTIO OAHOPA30BOro 3anucy iHpopMaLii ABHO Mpo-
rpaBaan MarHiTHUM Auckam, Ha akux iHGopMmaLito MOoXHa 6yno 6aratopa3oBo Ak
3UMTyBaTW, TaK i 3anuWcyBaTu, i TOMYy 3ycuaia MNpoBigHMX Gipm i3 BUMPOOHMLTBA
ONTUYHMX AWUCKIB CPAMYBAAN Ha YCYHEHHA LbOro Hejoniky. byno pospobneHo
TEXHO/IOTiI0 BMAANEHHs i baraTopa3oBoro 3anucy iHGopMaLii Ha ONTUYHWUIA ANCK,
wo otpuMaB Ha3By CD-RW (aHrn. rewritable compact disk). 3a uieto TexHonori€to
3anuc iHpopmMaL,ii Ha ONTUYHWIA ANCK 34IMCHIOBAAM LUASXOM 3MiHM 3@ AOMOMOrOH0
Nasepa $a3oBOro CTaHy crewjianbHOI Pe4YOBUHM (CcnsiaBy cpibaa, iHAi, aHTUMOHItO

Puc. 6.5
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i Tenypy) 3 KpucTaniyHoro Ha amop®dHUIA. Y KpUCTaniyHOMY CTaHi LA pevyoBUHa
npo3opa ANs CBITIOBUX NPOMEHIB, @ B aMOpPPHOMY — Henpo3opa.

o6 ictoTHO 36inbwnT 0bcAr iHdopMaLii Ha ONTUUHOMY AMCKY | MaTLh MOX-
NIMBICTb 3anucyBaTh BigeoiHOpMaLiito, nepeayciMm GinbMu, 6yno po3pobieHo Tex-
HoJsorito 3anuncy iHpopMaLii Ha 060X CTOpOHax AMCKa Ha ABOX LUapax PevyoBUHY,
PO3MilLleHUX OAMH Haj ogHUM. KpiMm TOro, 3a paxyHOK 3acTOCyBaHHA BifbLll KOpOT-
KOXBW/IbOBOTrO nasepa 6yno iCTOTHO 36iablUeHO CTYMiHb yrnakyBaHHA iHopMaLlil.
[nckun, BUroToBAeHi 3a Takoko TexHonoriewo, — DVD (aHrn. digital videodisk —
«umdpoBun Bigeoanck», abo digital versatile disc — «umndposunin baratorpaHHMM
(yHiBEpPCANBHUN) ANCK»).

Blu-ray disc — ue ONTUUYHUIA ANCK i3 BUCOKOK EMHICTIO, pO3pobieHnii ans 3a-
nucy, nepesanncy Ta BiATBOPEHHS BifeO BMCOKOI YITKOCTI (3 pO3AiNbHOK 34aTHicC-
Tio 1920x1080 TOUOK) i AaHWX i3 NigBULLEHO WinbHicTo. Anckn Blu-ray niatpum-
MYHOTb BULLY PO3AiAbHY 34aTHICTb | JOCKOHaniwi dopmaTtv Bifeo Ta aygio
nopisHAHO 3 DVD-anckamun. Ha3Ba uji€i TexHoMOri NoB'a3aHa i3 cMHbO-dbioneTo-
BMM N1a3epoM, AKWUA BUKOPWUCTOBYIOTb AN 3UMTYBaHHA AMCKIB (aHra. blue ray —
«BNaKUTHWI NPOMiHb»). Junck Blu-ray moxe 36epirati 25 6 Ha wap, a ABOLWAapOBI
ANCKN MOXYTb BMilyBaTh go 50 6.

TexHosOri BUPOOHMLITBAE OMNTUYHMX AWUCKIB HWHI iIHTEHCMBHO PO3BUBAETLCA |
BAOCKOHA/IOETbCA, 30KpemMa TPMBAE PO3PO6IEHHA OMTUYHMX AWCKIB i3 BUKOPUC-
TaHHAM ronorpadii (aHrn. holographic versatile disc, HVD), opraHiuHux peuyo-
BMH — MNpPOTEiHIB (aHrA. protein-coated disc, PCD) Touo.

( N
TECTOBI 3ABAAHHA

YAM 3YMOBJIEHO HEOBXIAHICTE MOBYAOBW CUCTEMW NAM'ATI 3A
IEPAPXIYHM MPUNHUNTIOM?

1. 3abe3neyeHHs HEOOXiAHOT EMHOCTI i BUCOKOI LUBMAKOAIT 32 MPUAHATHY LIiHY
2. [1na edbekTMBHOI B3aEMOAIi BCIX TUMIB NPUCTPOIB Nam'aTi

3. 3abe3neuyeHHsa 3axUCTy Nam'aTi

4. 3MeHLUIEeHHA pO3pMBY B XapakTepPUCTMKaX OCHOBHOI i BTOPUHHOI Nam'aTi

AKY NAM'ATb HASUBAKOTb HAAOMEPATVBHOHKO?
1. EnekTpOHHY pericTpoBy nam’'aTb
2. OcHOBHy nam'aTb
3. [lam'aATb Ha MarHiTHMUX ANCKax
4. 30BHiWHIO Nam'aTb
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Po3pin 7
NMPOrPAMHE 3ABE3NEYEHHA. OCHOBHI NOHATTA

OaHVM i3 dyHAaMeHTaNbHUX MAPVHUMAIB PO6OTM KOMM'HOTEPIiB € MPUHLMM
nporpaMHoro kepyBaHHs. BignoBigHO A0 LbOro NpuHLUMMY Komn'totep GyHKLio-
HY€ MiZ KepyBaHHAM Mporpamu, o 36epiraeTbca B MOro nam'sTi.

Y cyvacHux kKomn'toTepax Ai€ KOMMJIEKC Nporpam, Wo Mae CkaagHy iepapxiuHy
CTPYKTYpPY, — npoepamHe 3abe3nedeHHs (aHrn. software) komn'totepis. Kpim npo-
rpam, A0 MporpamHoro 3abesneveHHa HanexaTb TakoXX 3acobu AN HanmMcaHHS,
HanaroAyKeHHs, TeCTyBaHHA Mporpam, NiAgTprmMka ix poboTn BNPOAOBX XNTTEBOTO
LMKy, 3acobu 3axmcTy i 6arato iHWKUX JONOMIXHMX 3acobiB.

MporpamHe 3abe3neyeHHs — Lie HemMaTepiajbHa 4YacTMHa KOMM'tOTepa, MOro
«iHTenekT». BOHO nNpu3HaueHO AnA  KepyBaHHA MaTepialbHOK  YaCTUHOH
KOMM'toTepa — anapaTHWM 3abe3neveHHAM. [1porpamHe i anapatHe 3abe3neyeH-
HA YTBOPHOIOTb HEPO3PUBHY EAHICTb | HE MOXYTb iCHYBaTK OAHe 6e3 ofHOorO.

Mpouecn 0bpobneHHs iHGopmaLii MOXHa peanizyBaTh K anapaTHO, TaK i
nporpamHo. AnapaTHuiA cnocib peanizauii 3abe3neuye Binblly WBMAKOAIKD NOPIB-
HAHO 3 MPOrpPaMHUM, OAHaK € MeHLU FHYYKMUM, OCKiNbKK, LWO6 3MiHNTK abo moaep-
Hi3yBaTn npoueaypy obpobneHHs iHdopMauii, NOTPIGHO 3aMiHUTLM OAWH anapart-
HWA NPUCTPIN, WO BMKOHYE Lie 0OpOBAeHHS, Ha IHLWWA. AKWO X Lo npoueaypy
peanisyBaTi NpPorpamHo, TO NOTPIGHO AuLle 3anucaTv B Nam'sTb 3aMiCTb OAHi€l
nporpamu iHWy. AKLWO 3a NporpamHoi peanizauii Oyse BUABIEHO NOMUAKY, il MOX-
Ha BUMPaBUTW HaBiTb Ha YBIMKHEHOMY KOMM'OTEPIi, 3aMiHMBLUM HEMpaBWbHI KO-
MaHAM Ha npaBWAbHI. Taka camMa MOMW/Ka, AOMyLleHa 3a anmapaTHOi peanisauii,
npu3Bese f0 HEOOXIAHOCTI 3aMIHUTU OAWMH MPUCTPIA Ha IHLWNA.

CniBBIAHOLWEHHA Mi>XX MPOrpaMHUM i anapaTHWM 3abe3neyeHHAM BU3HAUAETb-
€A MpU3HAUYEeHHSM KOMM'toTepa: fAKWO KAEeTbCA Mpo 06pobieHHs iHpopmaLil
y By3bKOCHMeLjiasi30BaHii ranysi 3a ogHUM abo KiJibkoMa anroputMamm 3 Makcu-
MaJbHOO LUBWAKOAiEO, anapaTHe 3abe3neyveHHs 3Ha4YHO MepeBaXkaE NporpamMHe.
Mpuknagammn MoxXyTb 6yTM Mikponpouecopw, B6ygoBaHi B MobyToBi MpuUCTPO:
npanbHi MalWHK, KYXOHHI KOM6alriHW, KaBoBapku ToLio. Komn'toTepn WMPOKOro
NpuW3HaYeHHA MakoTb NporpaMHe 3abe3neyeHHsA 3i CKNAAHOK i€EpapXiYHOO CTPYK-
TYPOHO, OCKiIbKM MOTPIOHO 06pobaATH iHGOPMaLL0 PI3HOrO CTyneHs CKAaAHOCTI
B PISHOMAHITHMX Trany3sax. Y Takux KOMM'toTepax anapaTHO peani3oBaHO JuLie
onepaLii, Wo MarTb MaCOBWA XapakTep, TOOBTO TpanaarTbcAa HabaraTto yacrTille,
HiX peLuTa onepawii.

7.1. BUAN MNMPOTPAMHOTIO 3ABE3MNMEYEHHA

Mporpamu, WO BXOAATb AO MPOrpaMHoOro 3abesneyeHHs, NOAINAIOTL 3a Npu-
3HAYEHHAM Ha CUCTEMHI, MPUKNAAHI Ta IHCTPYMEHTANbHI.
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CucmemHe npoepamHe 3abe3neyeHHs — Lie KOMMAEKC Nporpam, NpusHaveHunx
ANA KEPYBaHHA MPUCTPOAMW KOMM'tOTepa: MPOLLEeCcOpoM, Nam'aTTio, NMPUCTPOSMU
BBEeAEHHSA | BUBeAEHHA. [OOBHUM CKIafHWKOM CUCTEMHOrO NMporpaMHoro 3abes-
MeyYeHHs € onepayiliHi cucmemu — CyKYMHICTb B3aEMOMOB'I3aHUX Mporpam Ans
KepyBaHHA pecypcamMun KOMM'toTepa, 3aBaHTaXKeHHA B MaM’'aTb i 3amnycky nporpam,
B3aemodgii (iHTepdeincy) 3 kopucTyBayaMy KoMn'toTepa. YacTuHy nporpam onepa-
LiHOT cucteMn Moxe 6yTW 3anmcaHo («3alWwwuTo») B MOCTIMHY Mam'aTb (aHr.
firmware). Kpim nporpam onepauiiHoi cuctemu, 40 CUCTEMHOTO NPOrPaMHOro 3a-
6e3neyeHHs Hanexatb ymuaimu (aHra. utility — «kopuctb») — nporpamu, Wo Bu-
KOHYHOTb BY3bKOCMeL,ianizoBaHi ciyx60Bi ¢yHkuii. Jis B3aemogii 3 kopucTyBaya-
MW MpW3Ha4yeHi Nporpamu, WO CTaHOBAATb iHTepdenc KopucTyBaya. Y cy4dacHux
KOMM'toTepax 3acTOCOBYHOTb 3Aebinblioro epagiyHuli iHmepgbelic kopucmysaya
(aHrn. graphical user interface, GUI).

lpuknadHe npoepamHe 3abe3neyeHHs — Lie NPOrpamMu, NPU3HaYveHi A1 BUKO-
HaHHA KOHKPEeTHMX 3agay kopuctyBaya. Li nporpammn mMoxyTb Hanmucatv K cami
KopucTyBayi, Tak i NpodecinHi NporpamicTv. Y Haw 4ac iHpopmMaLinHi TexHonorii
LUIMPOKO 3aCTOCOBYHOTb Maidke Yy BCix cdepax XUTTEAIANbHOCTI, TOMY CKAaAHO ne-
peniunTn BCi BUAW NpUKNagHMX nporpam. MpuknagHe nporpamHe 3abe3neyeHHs
MOXHa YMOBHO MOZAINNTK Ha TaKi KaTeropii:

® npukaagHi NporpamMy NOBCAKAEHHOTO KOPUCTYBaHHA — OO'eAHaHI 3a3BMyal

B EAVHWNIA KOMMAEKC, MatoTb CXOXWUW iHTEPDENC i MOXYTb 3BEpPTaTUCA OfHa
[0 OHOI be3nocepeaHbo. MNpuknagamm TakmMx KOMMIEKCIB Nporpam aas po-
60T B odicax € Microsoft Office, LibreOffice Ta iWork;
® npuknagHe nporpamHe 3abe3neyeHHA AnA IHGOPMALIMHOI MIATPUMKN poO-
60Tn nignpuemcts, 3okpema poboTn nnaHoBoro i GiHaHCOBOro BiAAiNiB,
CK/1IafCbKOro roCcrnoAapcTBa, B3aEMOZIl 3 KNiEHTaMWN Ta MOCTayanbHUKaMK;

® iHbopMaLiVHi cucTeMu, NpU3HadeHi Ans nowyky 1 obpobaeHHs iHdopma-
Ljii, — € He3aMiHHMM IHCTPYMEHTOM MpPaL,iBHUKIB Cy4aCHUX iHTeNeKTyaNbHUX
npodecii: yueHux, iIHXeHepPIB, MeAMKIB, apXiTEKTOPIB TOLLO;
® nporpamHe 3abe3neyeHHs MNPOEKTHMX POBIT i BUFOTOBAEHHSA MPOEKTHOI A0-
KymeHTauji, Hanpuknag cuctemu P-CAD, OrCAD — ans po3pobneHHs enek-
TPUYHMX | eNeKTPOHHMX NpucTpoi, AutoCAD — Ana NpOEKTYBaHHA enek-
TPUYHMX, MEXaHIYHMX Ta JeAKUX IHLWMX NPUCTPOiB i cuctem, ArchiCAD — ans
apXiTEKTYPHOTO NMPOEKTYBaHHA TOLLO;
® HaBuya/ibHe nporpamHe 3abe3neyeHHs A8 iHGOPMaLINHOI NIATPUMKN Aifnb-
HOCTI HaBYaNbHWX 3aKNaAiB;

® nporpamHe 3abe3neveHHs A1 MOJAeNtOBaHHA OB'eKTiB i NPOLLECiB i3 MeTow
BOCAIAXKEHHS IXHIX BNaCTUBOCTEN | XapakTepUCTUK;

® nporpamHe  3abe3neyeHHs A8 MPOBeJeHHA  AO3BiNNA,  30Kpema
KOMM'tOTepHi irpw.

IHcmpymermaneHe npozpamHe 3abe3nedeHHs (aHrA. programming tool) — ue
3acobu AN NPOEKTYBAHHS, CTBOPEHHS, HaNaroZXeHHs i cynposogy nporpam. Tpe-
6a 3a3HauMTW, WO IHCTPYMeHTaJbHe nporpamMHe 3abe3neyeHHA € «poboYUMM iH-
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CTPyMeHTOM» daxiBLiB OAHIEI 3 HANMPECTUXHILLMX | HaliHTeNeKTyaNbHILMX Npo-
decin — npoepamicmis.
[HCTpyMeHTanbHe nporpamHe 3abe3neyveHHs MOXHa MOAIANTL Ha Taki KaTero-
pil:
® nporpamHi iHCTpyYMeHTU (aHra. tools) Ana BUKOHAHHA OKpemux eTaniB abo
BMAIB NPOrpaMyBaHHS;
® KOMMJeKC 3acobiB Ans po3B'A3aHHA BY3bKOro KJjacy 3agad (aHra.

workbenches);
® iHTerpoBaHi cepegoBua po3pobneHHs (aHrn. integrated development
environments, IDE) — MNOBHMN KOMMJEKT 3acobiB A1 BUKOHAHHA 3ajay

YNpoAOBX YCbOro XUTTEBOIO LKMKAY nMporpamMmun.

7.2. AITOPUTMMU

Mpouecn 0bpobneHHs iHPpopmaLiii 3a LONOMOror KOMM'toTepa TiICHO NOB'A3aHi
3 NoHATTAM anroputmy. ig anreopummom B iHGOPMATUL PO3YMIKOTb CYKYMHICTb
Ain (onepauii) 3 06pobaeHHs iIHPopMaLLii, AKi NOTPIBHO BUKOHATX B MNEBHOMY MO-
pAAKY, Wob6 oTpumaTtn baxkaHui pe3ynbTar.
MOHATTA aNropuTMy 3aCTOCOBYHOThH He Tiibkv B iHGOpMaTuli abo matematuL.
Hanpuvknag, peuenty NpuroTyBaHHs pi3HOMaHITHUX CTpaB, fiki 3ibpaHo B KyniHap-
HMX KHUXKaX, MOXHa TPaKTyBaTW ik anroputMu. CI0BO «asroputm» NoxXoAuTb Bif
iMEHi BMAATHOrO BYEHOrO anb-XOpe3Mi, KM XMB y MicTi Xopesm y IX cTonitTi.
Y CBOiX HayKOBWX Mpausx BiH yrneplue y CBiTi BUKAAB NpaBuia BUKOHAHHS apud-
METUYHWX onepaLi i3 4eCATKOBUMM YNCNAMMU.
Ha cyuyacHoMy eTani po3BUTKY MOHATTA aAropuTMy € OAHWUM i3 QyHAaMEHTab-
HWX B IHPOpMaTULI 1 MaTemaTuLi. ANTOPUTM Ma€ Taki OCHOBHI BNACTUBOCTI:
1) yHiBepcanbHiCTb (MacOBICTb) — 3aCTOCOBYHOTb AO PiI3HOMaHITHUX BWAIB
BXIAHUX AAHWX;

2) [AWCKPETHICTb — npoueaypa obpobaeHHs iHGopMaL,ii CKNasaeTbcs 3i CKiH-
UEHHOI KiIbKOCTI OKPEMUX KPOKIB;

3) OAHO3HauYHICTb — MNpaBWaa i NOPAAOK BUKOHAHHSA Aill He AOMYycKaroTb He-
OAHO3HAYHOro TAYMaYeHHSs;

4) pe3ynbTaTUBHICTb — MiCAS BUKOHAHHA anroputMy obH0B'S3KOBO OTPUMY-
FOTb KiHLIEBWIA pe3ynbTar;

5) CKiHUeHHiCTb — KiHLEBUN pe3ynbTaT OTPMMYHOTb 3@ CKiHUEHHY KiJbKiCTb
KPOKIB.

Cnocobu BUpa)keHHsA anroputmMis. ANTOPUTM MOXHA BUPA3UTU Pi3HUMU
cnocobamu.

1. CnogecHuli — anropuTM OMUCYHOTb MPUPOAHVMW MOBAMW: aHIAINCbKOLO,
yKpaiHcbkoto Towo. [MepeBaroto Takoro cnocoby € 3po3yMminicTb anroputMy Ans
LWIMPOKOTrO KosMla KOPUCTYBayiB, a He Tilbki ana npodecioHanis. Hegonikom € He-
OZAHO3HAYHICTb TPaKTyBaHHA OKPEMMWX KPOKiB abo BCbOro anropuTmy.
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2. paghiyHuli — anropuT™m 3ajatoThb 3a Tabnuya 7.1
JOMOMOTOK YMOBHUX TpadivyHUX CMMBO-
niB (ame. Tabn. 7.1). MpadiuHe 306pa>keHHs CnmBonun 3HaueHHsA

anropuTMy 4acTo Ha3uBakoTb 6/10K-CXeMOH
(aHrn. flowchart). MepeBaramu rpadiyHoro
Ccnocoby € HaOYHICTb, KOMMAKTHICTb, MOX-
NNBICTb NErko BMABAATU N BUNPABAATA MO-
MUKW,

BukoHaHHs Al
(onepatop)

— Posrany>keHHs
3. AnzopummiyHl MO8U Npo2pamyeaH-

HA. Ockinbkn KOMN'tOTep CAPUAMAE  iH-

opmalLio auwe OPMi ABIMKOBUX Yun-
¢opmat, y dopmi 4 o BBegeHHs gaHux
cen, anropuTmM, NPU3HaYeHUn  ans

BMKOHAHHA KOMM'tOTepoM, MaE ByTn 3anu-
CaHW/ 3a JAOMOMOroH ABIMKOBMX uMCen.
Taky popMy 3anuncy aaroputMmy HasvBaroTb
MOB0OI0 MAWUHHUX KOMAHO. ANropuTm, 3a- _ N
MUCaHW TakoK MOBO, — Lie Npoz2pamd. CykynHicTb aiv
Komn'toTep € BWKOHaBLEM anroputmy, (nianporpama)
a CTBOPHOE a/irOpPUTM i BiAMOBiAHY Nporpa-
My nporpamict. CTBOpeHHs nporpam y —_
JABIKOBMX KOJax € BaXKOH, BUCHaXJN-
BOIO, MaJonpoayKTUBHOK pobOTOLD, TOMY
BMKOPWCTOBYIOTb CMeLiabHi WTYYHI MOBU — aJropuUTMiYHi MOBW MporpamMyBaH-
HA. AK | NPUPOAHI MOBM, aNrOPUTMIYHI MatoTb CBOKO 2paMAmuky, TObTo cuctemy
MONIOXKEHb | NpPaBWA, 3riJHO 3 AKMMW 3anuCytoTb aaroOpUTMU. AATOPUTMIYHI MOBMU
HabAMXeHi 40 MOB i CMCTEM MO3HaYeHb, AKUMU KOPUCTYHOTbCSA CreLianicTi B ne.-
Hil ranysi, TOoMy CTBOpPIOBATK airopMTMu i BiAMOBIAHI Nporpamu TakuMm MoBamu
3HauHO MpocTiwe 1 edeKkTMBHILle, HiXX MOBOH MalWHHWUX KoMaHg. CTBOpeHy 1
BiZNaroykeHy Nporpamy aaroputMibyHOK MOBOK MOTIM «MepekaajatoTb» MOBOH
MaLUNHHMX KOMaHZ A8 BUKOHaHHA KOMIM'FOTEPOM.

Tunosi cTpykrypu anroputmis. B anropytmax BMKOPWUCTOBYHOTb MOEAHAHHA
eNeMeHTIB, fKi 4acTO MOBTOPIOOTLCA AK YCepeAWHi KOHKPETHOrO aaropuTmy, Tak i
B pi3HMX anroputmax. ®akTMUYHO BCi anropmtMuM CKAagaroTbCA 3 TakMX TUMOBMX
CTpykTyp. Ha puc. 7.1 HaBeseHO 610K-CXeMU OCHOBHUX TUMOBUX CTPYKTYp anro-
pUTMiB. PO3r1sHEMO fOKNaZHIWe KOXHY TUMOBY CTPYKTYPY.

JlinitiHa cmpykmypa (puc. 7.1, @) xapakTepu3yeTbca TUM, WO Aii (onepaLii) Bu-
KOHYHOTbCA MOCAIZOBHO, OAHa 3a OAHO. JIiHINHI CTPYKTYpW Nerko HajaroTbCa AN
KOHBEEPHOTO 0BpobAEHHS, fKe LUMPOKO 3aCTOCOBYHOTb Y CyYacCHWX KOMM'toTepax
ANS NiABULLEHHSA IXHBOT MPOAYKTUBHOCTI.

PoszanyxeHHs (puc. 7.1, 6) BUKOPUCTOBYHOTb B airopuTMax, Koam HeobXigHo
nepeBipuUTN NEBHY YMOBY, HAaNpPUKAa4, UM € pe3yabTaT OCTaHHbOI Ail Hynem (goaat-
HWM, BiJ'€MHMM TOLLO). AKLWO YMOBa BMKOHYETbLCA, TO Peani3yeTbCs O4Ha onepawis
abo nocnifoBHICTb oMepaLil, a AKWO He BMKOHYETbCA, TO MOTPIGHO MepenTn Ao
BMKOHAHHSA iHLWKNX onepaulin. OTXe, Y BUKOHYBaTK Ty UM Ty (aNbTepHaTUBHY) Yac-

MouaTkoBa i
KiHUeBa aii

MocnifoBHICTb
BUKOHaHH$
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TVHY NPOrpammn — 3aneXuTb Bif pe3ynbTaTy onepaLiii, AK1A, CBOEID Yeproto, 3ane-
XWTb Bif BXigHMX AaHux. OCKifbKM Nij Yac HanMcaHHA NPOrpamMm HEMOXJMBO re-
peabaunti, Akuin Byse pesynbTaT OCTaHHLOI onepaujii nepeps po3rany>XeHHsM,
nepesbaunTy, fKy YacTMHY MPOrpamMm BUKOHYBaTVMe KOMM'toTep Micaa po3rany-
XKEHHA, MOXHa /ule 3 MeBHOK WMOBIPHICTIO Ha OCHOBI CTaTUCTUYHUX AaHWX.
Y cyyacHUXx KOMN'HOTepax 3aCTOCOBYHOTb MeXaHi3Mu nepesbayveHb Nepexosis i3
BMCOKMM CTyrneHeM iMOBIPHOCTI.

HanieposzzanyxerHs (pvc. 7.1, 8) Bigpi3HAETbCA Bif PO3rajy>keHHA TUM, O 3a
AOTPVMaHHA YMOBM BUKOHYETbCA onepaLia abo HM3ka onepauii, a 3a HeAOTpu-
MaHHs — >KOAHa orepawifa He BUKOHYETbCA.

Ymosa He Ymoea
i BUKOHYyEMbCA BUKOHYyEMbCA
Ais N
i Ais 1 Ais 2
Aia N+1 L L
i 6
Ais N+2
L Ymosa
M BUKOHYyEMbCA

Ymosa He Jis 1
Ais N+k BUKOHYEMbLCSA
a
8
g
! Ymoesa Jis 1
BUKOHYEMbCA
Ymoesa x {
1 v 3 .
. e .
Aia 1 gL l
ox )
. v e Ais N
v 3 . S
I g : [\5}
g3 |
SO . Ymoea
S X Adia N
S
© Ymoesa
! BUKOHYyEMbCA
2 0

Puc. 7.1
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Hukn i3 nepedymosoro. B anroputmax ob6pobneHHs iHpopmauii yacto Tpanns-
€TbCA CUTYaLlisl, KOM NEBHY KifbKiCTb onepaTopiB NOTPibHO BUKOHYyBaTK Haratopa-
30BO 3 iHWWMM BXigHMMUK gaHumK. LLLo6 3meHWwmnTM obcsar nporpamu i1 baratopaso-
BO He NMOBTOPOBATU Ti caMi onepaTopu, 0hOpPMAKOIOTE CTPYKTYPY — LMK, [TOTPibHI
onepaTopu 3anucytoTb AnLLe pas, a KiNbKiCTb MOBTOPEHb BUHOCATb B YMOBHWIA One-
paTop. AKLWO YMOBHMWI onepaTop CTOITb Ha NOYaTKy LUKAY — Lie LUUKA i3 nepedymo-
goro (puc. 7.1, 2), AKLLO HanpUKIHLi — LMKA i3 nocmymosoro (puc. 7.1, 0).

7.3. MOBU NMPOIrPAMYBAHHA

MoBuW nporpamyBaHHA — L€ LUTYYHI MOBW, NMPU3HaYeHi Aaa 3anucy aaropur-
MiB 06pobneHHsA iHPopmMaLii 3a JOMOMOroo KOMM'toTepa 3 METO MOoJerLeHHs
poboTn nporpamicta i NigBULLEHHA |i ePeKTUBHOCTI Ta NPOAYKTUBHOCTI. AKLLO
NPUPOAHI MOBW CAYTyOTb AN OBMiHY iHGOPMaLLIED MK NHOABMKU, TO MOBU MPO-
rpamyBaHHA — Ana nepejaBaHHA KOMaHZ (IHCTPyKLUil) KOMN'toTepy Ans iX BUKO-
HaHHA. ToMy B MOBax MpOrpamyBaHHA He AOMyCKaroTb HEOAHO3HAYHOro TyMa-
UEHHS KOMaHJ: KOXHa Ma€E TOYHO I UIiTKO BKalyBaTW, fKY Ail0 MaE BUKOHATK
Kkomn'toTep.

lepapxiuHi piBHI MOB nporpamyBaHHsA. 3a BECb Yac iCHyBaHHsA KOMM'HOTEPHOI
TeXHikM 6yn0 po3pobaeHO BAN3bKO BOCBMU TUCAY Pi3HOMAaHITHUX MOB MpPOrpamy-
BaHHSA, OAHaK €ANHOI iX Knacudikauii Hemae. Y TeXHIUHIW niTepaTypi MOBM Nporpa-
MYBaHHA 4YacTo KJacu@iKytoTb 3a iEpapXiYHUMU PIBHAMUW. YM BULNIA piBEHb, TUM
«BAMKYEe» BiH J0 NIHOACBKOTO CIPUAHATTSA; YMM HUXKYE pPIBEHb, TUM «BanxK4e» A0
CNPUNHATTA KOMM'OTEPOM, TOBTO A0 NMOCAILOBHOCTI ABIMKOBMX umncen (puc. 7.2).

Mporpamu Ans neplmx KOMM'tOTepiB NUcann MawuHHUMU kodamu, To6TO 3a
AOMOMOrOH0 ABIMKOBMX YMCEN, KOXKHE 3 AKMX O3Hayano neBHy KomaHay. Taki npo-
rpamu ABAAAN COHOKO CTOBMUMKM ABiIMKOBMX Yncen. LLlo6 cTtBoproBaTth Taki npor-

00 and Visual Language

FORTRAI:l] C ] Pascal

High-Level Language

Assambly Language

Machine Language

Hardware

Puc. 7.2
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pamu, nNporpamMicT MaB JOCKOHaNo 3HaTy ByaoBy KOMM'tOTepa, Nam'aTaTi BCi napa-
MeTpU MOro NPUCTPOIB, AK-OT Nam’'sTb, NPOLLECOpP, NPUCTPOT BBEAEHHA—BUBEAEHHS.
Kpim TOro, BiH MaB mam’siTati, fike ABIMKOBE UMCAO O3HAYAE MEBHY KOMaHAy,
BPYYHY PO3MilLlyBaT! NporpamMu B nam'aTi 3a NEBHUMMU agpecamu, AKi TakoX BU-
paXatoTbCs ABIMKOBUMW YMCnamu, CAifKyBaTH, LWO6 nporpaMu B Nam'aTi He nepe-
KpuBanu ogHa OAHy nij yac poboTw. MpoLec cTBOpeHHA Takux nporpam 6yB Bax-
KM i ManonpoaykTmeHM. MoBa nporpaMyBaHHs MaWWHHUMW KOAaMW € MOBOHO
HaNHWMXKYOro piBHSA.

o6 nonerwmntn poboty 1 NIABULLMTM MPOAYKTVMBHICTL Mpali nporpamicra,
6yno po3pobneHo mMoBu acembiepa. Y uMx MOBax MalUMHHI KOMaHAW, 3anucaHi
ABINKOBMMW UMCAAMK, 3aMIHIOBANM MHEMOHIYHUMUK C10BaMn (MHEMOHIKOHD), TO6-
TO TakKUMW CNI0BaMW, AKi Nerko 3anam’atatv. [lBinkoBe 4MC/IO, WO O3Hayano Ko-
MaHAy [AOAABaHHSA, 3aMiHIOBasM MHeMOHiko ADD, o € CKOPOYEeHHSM aHMin-
cbkoro cnoBa addition — «gogaBaHHA». [porpamMicToBi 3HaYHO fierLle 3anam'aTaTy
CNI0Ba, HiX baratopo3psasHi ABiNKoBi uncna. [BiNKOBI agpecy B Nporpami Takox
3aMiHIOBaNN MiTKamu, BUMpaxeHuMun cnosamu. MoBu acembnepa 3HauHO noner-
WuamM poboTy NporpamicTie, NigBULWUAN iT NPOAYKTUBHICTb, faan 3MOry NIerko BU-
ABNATU A BUMPABAATUN NOMUAKN. OCKINbKN KOMaHAW ANS Pi3HUX KOMM'tOTEpIB Bif-
Pi3HAIOTLCA, TO po3pobnsann MoBy acembnepa And KOXHOrO TuMy KOMM'toTepa.
Tomy moBM acembnepa i MOBU MALUMHHWUX KOMaHJ Ha3nBatoTb MAWUHHO-3G/1eX-
HUMU (BXXWBAHHSA CNOBa «MalLUMHa» MOACHIOETLCA TUM, LLIO Ha MOYaTKOBWUX eTanax
PO3BUTKY KOMM'OTEPU Ha3MBaNN es1eKmpOHHO-00YUCHB8ANIbHUMU MAWUHAMU
(EOM)).

MNepexia i3 MOBM MaWMHHMX KOMaHZA Ha MoBy aceMbiepa 3Ha4yHO MoOJerwmvB
CTBOPEHHSA Mporpam, NigBULWMB NPOAYKTUBHICTb Mpaui nporpamicTie. bypxansun
PO3BUTOK €NeKTPOHIKM, 30KpemMa po3pobieHHA | LWMpoKe 3acToCyBaHHSA
B KOMM'toTepax iHTerpasbHUX MiKPOCXeM, 3yMOBMB pi3ke 36ibLUeHHA NPOAYKTMB-
HOCTI KOMN'tOTEPIB, 3MEHLUEHHs iXHbOI MacK, rabapuTiB, eHEProcnoXmBaHHs i, ro-
NIOBHE, IXHbOT BapTOCTI. Taki KOMM'FOTEPWU MOYaAN MaCOBO 3aCTOCOBYBATW B Pi3HMX
NPesMETHMX ranyssx.

[na nporpamyBaHHA MOBOM piBHA acembiepa HeobXifHO AOCKOHaNO 3HaTK
6yA0BY KOHKPETHOrO KOMM'tOTepPa, XapaKTePUCTUKM i MOXIMBOCTI MOro MPUCTPOIB.
LLlo6 BrkopwmcTaTh Taky Nporpamy Ha KOMM'toTepax 3 iHWOoW 6yA0BOO, AOBOANTD-
CA CYTTEBO NepepobnATn nporpamy, a B 6araTbox BMNagkax B3araii nMcaT HOBY.

Kpim Toro, nporpamyBaHHA MOBaMu piBHA aceMbaepa ycKaafHHE MacoBe BU-
KOPWUCTaHHA KoMnN'toTepiB daxiBUAMU Pi3HUX rany3en, siKki He € npodecinHUMu
nporpamicramu.

[ns nosonaHHs LMX TPYyAHOLLIB pO3p0obaeHO MOBU BUCOKO20 piBHsS abcTpakuil,
3 BMKOPWCTAHHAM MOHATb, 6AN3bKMX A0 MPUKNAZHMX ranysei. Hanpuknag, marte-
MaTM4Hi onepaLii 3anucytoTb Yy TPaAWLIAHIA GopMi, TOMy Taki MporpamMm Moxe
CTBOPHOBATU M HENPOdECiNHNA NporpamicT.

Ha cyyacHOMy piBHi po3BMTKY iHOOPMALIMHUX TEXHONOFIN BUKOPUCTOBYHOTb
BEe/IVKY KiJIbKiCTb MOB BMCOKOTO PiBHS, AKi 'PYHTYHOTbCA Ha Pi3HMX NigXoAax i KOH-
Lenuisx i npusHaveHi ana obpobneHHsa iHdopmaL,ii B pisHOMaHITHUX chepax.
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7.4. ONEPALIAHI CUCTEMM

OnepayiliHi cucmemu (aHrn. operating system, OS) — Lie KOMMJIeKC cneLianbHuX
nporpam, Npu3HadyeHux ANf KepyBaHHA anapatHUMW i NporpaMHUMK pecypcamu
KOMM'toTepa i Ans B3aemogii 3 kopucTyBadem. OnepaLiviHi cuctemmn 3abe3neuyroTb
edeKTUBHICTb | HaiNHICTb pO6OTN KOMM'IOTEPIB, 3BIIbHAKOUN KOPWUCTYBauda Bif py-
TUHHOI PObOTK 3 KepyBaHHA anapaTHUMW NPUCTPOAMMU KOMMN'tOTepa i NPOrpaMmHUM
3abe3neyeHHAM | Hajaloum NOMy 3pyuHuid iHTepdenc, To6To 3acobu B3aEMOZii.
[o HannonynspHiwmx HanexaTb Taki onepauiriHi cnctemu: Android, BSD, iOS, Linux,
OS X, QNX, Microsoft Windows, Windows Phone, IBM z/OS.

OnepaLiiHa cnctema BMKOHYE KOMMEKC CKaagHMX 3agad. Kopotko posrasHe-
MO HalBaXk/IMBILWi 3 HUX.

KepyBaHua npouecamun (aHrn. process management). Y  cyyacHux
KOMM'toTepax OAHOYACHO Ha Pi3HUX CTafifX BUKOHYHOTBCA Kisbka nporpam. Buko-
HaHHA KOXHOI Mporpamu i NiATPMMKY LbOro BUKOHaHHA 3 60Ky onepaLinHoi cuc-
TeMn Ha3umBatoTb npoyecom. OnepauinHa cucteMa PO3MOAINAE anapaTHi W npo-
rpaMHi pecypcs KoMmMN'roTepa MiXK Mpouecamy, Hajae MOXJMBICTb Mpouecam
po3noainatn iHdopmauito i 0bMiHIOBaTUCA Heto, 3abe3neyye 3axMCT NPOLECIB Bif
B3aEMHOIO HECaHKLIiOHOBAHOrO AOCTYynNY.

MNMepepuBanHa (aHrA. interrupt) — ue curHan, AKMM HagxoAUTb A0 NpoLiecopa
BiJ, anapaTHux npucTpoiB abo nporpam i CBiAYNTL MNPO MNEBHY MOAi0
B KOMM'FOTEPHIN CUCTEMI, fika MOTPebye HeranHoro pearyBaHHs 3 60Ky npoLiecopa.
Takoto nogieto Moxe 6yTV HaTUCKaHHA Ha KAaaBilly KaasiaTypy abo KHOMKY MuLLi,
CUrHan roTOBHOCTI NPUCTPOIB BBEAEHHSA i BUBEAEHHA TOLLO.

CurHan nepepvBaHHA GOPMYETbCA cneuiaibHUM anapaTHMM 3abe3neveH-
HAM — KOHMposiepom nepepusaHs. OTPMMaBLUN CUTHaN NepepuBaHHA, NpPoLecop
NPW3YNMHAE BMKOHAHHA MOTOYHMX MPOrpaM i nepefae KepyBaHHA cneuialbHUM
nporpamam — obpobHukam nepepusaHs (aHra. interrupt handler), aki Bxoaats Ao
cknagy onepauiriHux cucteM. O6pobHMKN NepepuBaHb, OTPMMABLLM Yy CBOE PO3-
nopaaXeHHA HeobXigHI pecypcK, 34iMCHIOTL BCi HEOBXiAHI Al | nichs 3aBepLueH-
HA NepesaroTb KepyBaHHs NepepBaHiin Nporpami.

KepyBanHa nam’'arrio (aHrn. memory management). [lam'aTb cydacHux
KOMM'tOTepiB — Lie CKJafHa iepapxiyHa cucTeMa, A0 CKAady fIKOi BXOAATb NMPUCTPOT
nam'aTi, pi3HOMaHITHI 3a 06CArOM i LWBWAKOAiIEO | NOBYAOBaHI 3a Pi3HOMaHITHUMM
biznyHMMK NpuHUMnamun. KepyBaHHS Takok CUCTEMOLO € HEMPOCTUM 3aBAAHHAM.

[na kepyBaHHA Mam’sTTiO y CKAadi onepaLinHoi cMCTeMW € crieliaibHe npo-
rpamHe 1 anapaTHe 3abe3neyeHHs, 30Kpema Npucmpil KepysaHHAa Nam'ammio
(aHrn. memory management unit, MMU).

KepyBaHHA nam'aTTio 3abe3neuye AuvHamiuyHe BWAiNeHHA nam'aTi  (aHM.
dynamic memory allocation) nporpamam, WO BUKOHYHOTbCS, BUKOPUCTOBYHOUN ANS
LbOro MeXaHi3MW CTOPIHKOBOI | CEerMeHTHOI OpraHizauii nam'aTi, BipTyanbHOI
nam'aTi, Kew-nam'aTi PisHWUX PiBHIB.

KepyBauHusa daiinoeoto cucremoro. dalinosa cuctema — cnocib opraHisau,i
AaHUX, AKWUA BMKOPWCTOBYE onepauiHa cuctema ans 36epexxeHHs iHGopMaLii
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y BUTAsAI yNnopsaaKoBaHOI CyKynHOCTI gaHux (Pannis) Ha Hocisx iHdopmauii. Paran
MatoTb iM', PO3MIp, iHLWI aTpmbyTh 1 06'efHYIOTbCA B KaTanoru (gupextopii). Paii-
NN N KaTaNorv HUXKHBOTO PIBHA MOXYTb BXOAWTW A0 KaTanory BEPXHbOrO PiBHS,
YyTBOPHOHOUN AePEBOBUAHY CTPYKTYpYy KaTtanorie. Katanor HamBuULLOro piBHSA Hasu-
BalOTb KOPEHEBWUM KaTaloroMm.

KepyBaHHA BBefieHHAM i BUBefieHHAM iHpopmauii. [JnA BBeAeHHA IHPOp-
MaLii B Komn'toTep i il BUBEAEHHS 3aCTOCOBYHOTb MPUCTPOI, NOBYA0BaHI 3a Pi3HU-
MU GI3UYHMMM MPUHLMNAMY, i3 PI3HUMU XapakTepUCTMKaMM | NpusHayeHHsaMm. Ke-
pyBaT TakKMMW Pi3HOMAaHITHUMWU MPUCTPOAMU BPYUHY Ha Gi3NUYHOMY PiBHI Maixe
HemoxamBo. OnepadiiHa cucTeMa Kepye NPUCTPOAMU BBEAEHHSA | BUBEAEHHSA Ha
ABOX PIiBHAX. Ha HMXXHBOMY PiBHI KepyBaHHA KOHKPETHUMMN MOAENAMU NPUCTPOIB,
3 ypaxyBaHHAM Oyf0BMW, NPUHLUMMY Aii, XapakTEPUCTUK i NapaMeTpiB, 34iACHIOITb
3a JOMOMOroH crneuianbHUX nporpam — Opatlisepis npucmporo. BupobHukn 3a-
3BMYail MOCTayaroTb ApanBepyr PasoMm i3 NPUCTPOAMM, K TXHI HEBIJ'EMHI YaCTUHMN.

Ha BuwoMy piBHi 3acToCOBYOTb yHigepcanbHuli iHmepgelic ssedeHHs—-auae-
OeHHs, KN 3abe3neuye B3aEMOZI0, 3 O4HOro 6oKy 3 ApariBepamu, a 3 iHLWOro —
3 KOpUMCTYBaYyeM.

Mepe>kHa niaTpumka. Y cyyacHuX onepauiiHux cucteMax nepegbayeHo 3a-
cobu ana poboTn B KOMM'HOTEPHUX Mepexax i3 NiATPMMKOK NPOTOKOAIB OOMiHY
AaHUMK. 3acobn MepexHOI MiATPUMKM AatoTb OnepauiiHMM cucTeMaM MOXKJIU-
BOCTI:

® HajaBaTW NIoKaNbHI pecypcy (4UCKOBWUIA NPOCTIP, MPUHTEPW TOLLO) B CrilbHe

KOPUCTYBaHHA Yepe3 Mepexy, TO6TO GyHKLIOHYBaTK AK cepBep;
® 3BepTaTMCA A0 PecypciB iHLWMX KOMM'tOTePiB Yepe3 Mepexy, To6To dyHKLio-
HyBaTW AK KJIEHT.

‘ TECTOBI 3ABAAHHA
MPOIPAMHE 3ABE3MNEYEHHA KOMIMTHOTEPA — LIE:

1. Komnaekc nporpam AnA KepyBaHHA 30BHILLHIMW NPUCTPOAMM

2. KOMMJIEeKC nporpam A KepyBaHHA NaM'ATTHO

3. KOMMJIeKC Nporpam A/ KepyBaHHA anapaTHUM 3abe3neyveHHAM

4. KomnaeKkc Nporpam Ana KepyBaHHA BBEAEHHAM—BUBEAEHHAM JaHWNX

MPOrPAMHA ®OPMA MOAAHHA AJITOPUTMIB — LIE:
1. nopjaHHs MOBaMW MpPorpamyBaHHs

2. MojaHHsA CI0BaMU NPUPOAHOI MOBY

3. nogaHHsA 306paxkeHHsAM i3 rpadiyHNX CUMBONIB

4. nojaHHA MaTeMaTUYHUM BUPA3OM

-
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Po3pin 8
MOBU NPOrPAMYBAHHA HU3bKOTIO PIBHA

8.1. MIKPOKOMAHAWN N MOBA MIDKPEFICTPOBUX
MEPECUNAHDb RTL

[JaHi y dopMi ABIMKOBMX Yncen, i3 AKMMU BUKOHYIOTLCA Mikpoonepauii (one-
PaHAM), @ TaKOX Pe3y/bTaT BUKOHaHHSA Mikpoornepayi 36epiratoTbcsa B perictpax
onepawiHOro NpUCTPOHo, TOMY MOCAIAOBHICTb BUKOHaAHHA Mikpoonepauin dop-
MaJibHO MOXXHa 3anmcaTu K MOCNILOBHICTb NepecunaHb iHpopMaLii Mix perictpa-
Mu. 3acib, 3a LONOMOroto AKOro Len GopMasnbHUIA 3annC 34iACHIOITb, Ha3WBatOTb
MOBOI NMepecuaaHb JaHux Mix perictpamu (register transfer language, RTL). Cum-
BO/MiYHa MoBa RTL — 3py4YHWUi iHCTPYMEHT ANA ONWUCy BHYTPILLIHBOI OpraHisawii
UMGpPOBMX MPUCTPOIB, 30KPEMa MIKPOMPOLLECOPIB, @ TaKOX ANA iX NMPOEKTYBaHHS.
Hannowwpeniwi cumeonn mosu RTL HaBegeHo y Taba. 8.1.

Tabnuysa 8.1
CumBonun MNo3HayeHHA Mpuknaan
MAR (memory address
register) — pericTp agpecu
nam'ati;
PC (program counter) —
NPOrpaMHUn NiYnAbHMK

Besnviki byksu Perictpu 3aranbHoro i
NatMHULI 1 umbpn | cneuianbHOro NPU3HaYeHHn

() Kpyrai By>Km YactmnHa po3spaais perictpa | R1(0-7), R2(L)
[ 1 kBagpaTHi ay>xkn |Aapeca nam’'aTi M[MAR]
—> CTpifka Hanpam nepeaaBaHHs gaHux |MAR <— PC

YMOBa, 3a AKOI BUKOHYETbCA
Mikpoonepawis

Poszginae mikpoonepadii, AKi
, KOMa BMKOHYIOTbCA napanenbHo B |R1 <— R2, SP <— SP+1
OAHOMY TaKTi

: ABOKpanka Z: A <— A+B

Mikponporpama BUKOHaHHA MalLUMHHOI KOMaHAW, 3anvcaHa moeoro RTL, ckna-
JA€ETbCA 3 MOCNIJOBHOCTI PAAKIB, Y KOXKHOMY 3 AKMX 3anmMcaHo ogHy abo Kinbka Mi-
KPOKOMaHJ, L0 BWMKOHYHOTbCA BMPOAOBX OAHOrO TakTy. PAAKM po3MillleHi B Tiu
caMiin NoCNiAOBHOCTI, WO W MiKpoonepaLii 3 JaHUMW.

8.2. MALUMHHI KOMAHAU N APXITEKTYPA CUCTEMU KOMAHA

MalmrHHI KOMaHAM — ue ABINKOBI 4ucia, Wo 3b6epiraroTbcs B Nam'aTi
KOMMN'toTepa W MnepecunaroTbCa Yepes LWWHY AaHWX Y LEeHTpasbHUMA MpoLiecop,
KM 6eanocepesiHbO BMKOHYE Lii kKoMaHAaW. OpraHizoBaHa CyKyMHiCTb YCiX MalUWH-
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HUX KOMaHZA, fKi BUKOHYE LIEHTPaNbHWA MPOLLecop, YTBOPKOE cuCmemMy KOMGAHO.
Lien iepapxiyHni piBeHb KOMMN'tOTEpPa B aHIIOMOBHIW TEXHIYHIW NiTepaTypi Ma€ Ha-
3BY ISA (instruction set architectures) — apxiTekTypa cMCTEMU KOMaHA.

CTBOpEHHsA Nporpam 3a AOMOMOro MalMHHMX KOMaHZ, Mano MicLe TilbKu Ha
MoYaTKoOBMX eTanax PO3BMTKY KOMM'HOTEPHOI TexHikW. HWMHI KomMn'toTepHi nporpa-
MW CTBOPOOTb Ha BULLIOMY i€papXiYHOMY PiBHi 3a JOMOMOrOK aArOpUTMIYHMX
MOB BWCOKOFO PIiBHS, a MOTIM MepeTBOPHOIOTL (TPaHC/IOKTL abo iHTepnpeTyoTh)
Ha piBeHb MaLLUVHHUX KOMaHA.

Y 6inbLocTi cyyacHUX KOMMN'tOTepiB MaLlUMHHI KOMaHAM NOAiINEHO Ha NOCNif0B-
HICTb efeMeHTapHUX 4in — MikpokomaHaW. [ocnifOBHICTb MiKpOKOMaHA, Npu3Ha-
UEHUX AN BUKOHaHHSA OAHIEl MalUMHHOT KOMaHAW, Ha3MBaKoTb MiKPOMpPOrpamotro.

RISC i CISC komn'toTepu

Ha cyyacHomy eTani po3BUTKY KOMM'HOTEPHOI TEXHIKM aKTUBHO PO3BMBAOTHCA
ABi KOHUenuii nobyaosn cuctemn komaHg komn'totepis: RISC i CISC komn'toTepw.

RISC (aHrn. reduced instruction set computing) — koMn'toTep 3i CKOPOUEHUM
HabopPOM KOMaHz, (IHCTpyKLiiN). loro ocHoBHI puck:

® HeBeJsMKa KiNbKiCTb KOMaHg, 6inbLlUiCTb 3 AKUX BUKOHYOTHCA 3@ OAWH TakT;
OAHaKoBa JOBXWHA BCIX KOMaHA;

HeBeJsIMKa KiNbKiCTb pi3HMX dopmMaTiB KOMaHz;

HeMa€ KOMaHJ, AKi NpaLotoTb 3 ornepaHjaMun B nam'aTi;

4N 3BEPHEHHA A0 naM'aTi Mpu3HayeHi Avwe ABi KOMaHAW — 3anuc
y Nam'ATb | YATAHHSA 3 Nam'aTi;

® HeBe/WnKa KifbKiCTb TUMIB AaHUX;

® 3HauYHa KiNbKICTb PEriCTPIB 3arajibHOrO MPM3HaYeHHs.

RISC komn'toTepu 3acTOCOBYHOTb Yy rany3sx, Ae noTpibHa Besvka NpoayKTvB-
HiCTb: cepBepu, poboui CTaHL,i ToLLO.

CISC (aHrn. complex instruction set computer) — komn'toTep 3i CKAALHUM Ha-
6opomM komaHa. OCHOBHI MpUHLMAM NOBYA0BKM Takmx Komn'toTepiB 6yno pospo-
6/71eHO Ha paHHiX eTanax PoO3BWTKY KOMM'FOTEPHOI TEXHIKM, KOW aKTyasbHUM 6yno
PO3B’A3aHHA NPob6ieMU Tak 3BaHOMO CEMaHTUYHOIO PO3pUBY, TOBTO PO3PMBY MiX
MOBOO, KO PopMyntoBann 3agadi daxiBui (MateMaTky, Qi3nKKM, IHXEHEPU UK
iHXXEHEepPKM) | MOBOKO ABINKOBMX UmnCes, iKY «po3yMiB» komn'totep. o6 nogonatu
CEMaHTUYHWIA PO3PUB, 3aCTOCOBYBAIN KOMaHAW, AKi MaKCUMaibHO HabAMXKarOTbCS
40 MaTemaTM4yHMX onepaTtopiB. Taki KOMaHAW 6yan CKAaZHWMW, Pi3HOI AOBXWUHWM
i 3 BEIMKOKO Ki/IbKiCTHO popmaTiB, Harato 3 HUX MICTUAN 3BEPHEHHS A0 nam'sTi. 3a-
ranbHa Kinbkictb komaHg CISC komn'toTepiB Habarato nepeBuLLYE KiAbKiCTb KO-
maHa y RISC komn'totepi. MepeBaroto cuctemn komaHg CISC komn'toTepiB € ixHA
KOMMaKTHICTb, i TOMY MpPOrpamu, HamnmcaHi 3 BUKOPWUCTAaHHAM TakMX KOMaHJ, 3a-
“MatoTb Mano micus B nam'aTi. OfgHak, 3BaXkatoun Ha PO3BUTOK MOB BUCOKOTO
PiBHA | MpOrpec y ranysi enekTpoHiky, NepeBaXKHy YacTUHY CKAAAHUX KOMaHZA HUHI
Ay>Ke pifKko 3aCTOCOBYHOTh, i Lie € OCHOBHUM Hegonikom CISC komn'toTepiB.
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CyuacHi RISC i CISC komn'toTepy pO3BMBAKOTLCA MapafenbHO, BPaxoBYHOUM
OCTaHHI TEXHOJIOTNUHI AOCATHEHHSA i 3i B3aEMHMMM 3ano3ndyeHHamu. LLoaani B HUx
CTae Bce Ginblie CNibHUX PUC | BCE MEHLUE BiAMIHHOCTEN.

CrpykTypa MalIMHHOI KOMaHAMU

MaluvHHa KOMaHAa CKNaJA€ETbCs 3 ABOX YaCTUH: OMepaLuiiHOl 1 onepaHAHOI.

B onepayiliHili yacTWHI MICTUTBLCA ABIMKOBUIA KOZ ornepauii, iky npouecop Mae
BMKOHYBaTW 3 AaHUMK y Gopmi ABIKOBUX umcen. MNpuknagom Takmx ornepaLin
MOXe ByTW AofaBaHHs abo BifHIMaHHA ABOX UWCeN, NEPEMILLEHHS ABIMKOBUX Yn-
cen i3 perictpa npouecopa Ao nam'saTi abo HaBmaku — 3 nam'sTi 4o pericTpa
Towo. ¥ HaraTbox BMMaAKax 3acTOCOBYHOTb HAWMMPOCTILLY CXeMy KOAYyBaHHS: BCHO
CYKYMHICTb onepawii, ki 34aTeH BUKOHYBaTW MPOLLECOp, HYMEPYHOTb ABINKOBMMMU
uncnamuy, i Len ABiNKoBMI HOMep onepauii i € KogoM onepaLii.

B onepaHOHIli yacTuHI MicTATbCA onepaHAW — ABIVKOBI 4Mcna abo, HandacTi-
e, agpecHa iHbopmaLia Npo ix po3TallyBaHHA.

8.3. PEXXMMU AAPECALLIT

Cucmema adpecayii — CyKyMHICTb MporpaMHmx i anapaTHuX 3acobiB 3Haxo-
J>KeHHs NOTPi6bHOI iHbopMaLii B nam’'aTi komn'toTepa abo B NPUCTPOAX BBEAEHHSA—
BMBeeHHs. OcKifibk/ NamM’'saTb CydacHUX KOMM'LOTEPIB Ma€e CKNagHy iepapxiuHy 6y-
[AOBY, cucTeMa ajpecauii Takoi nam'ATi TakoX € CKAagHOR. 3acTOCOBYHOTb
Pi3HOMaHITHI 3acobu ans il peanizauii.

Pexxumom adpecayii (aHrn. address mode) Ha3nBarOTb CMOCI6 3HAXOAXKEHHS
ajpec KoMaHg | JaHUX. 3aneXHO BiJ po3TalyBaHHA iHGopMauii agpecaLito nogi-
NAOTb Ha TakKi BUAM:

® pericTpoBa;

® ajpecauisa OCHOBHOI Nam'aTi;

® ajpecauia NpUCTPOiB BBEAEHHA—BUBEAEHHS.

Kinbkictb perictpiB y perictpoBomy ¢aiini npouecopa Habarato mMeHLa 3a Kifb-
KiCTb e1eMeHTIB OCHOBHOI Nam'ATi, TOMy A5 agpecawii perictpis noTpibHa HeBenuka
KiNIbKiCTb pO3PAAIB ONepaHAHOI YacTMHW KoMaHaW. Kpim Toro, TpyBanictb AOCTyny
[0 pericTpiB Habarato MeHLLUa, HiXX A0 ocHoBHOI nam'saTi. Came yepes e RISC npo-
Llecopy BMKOPUCTOBYHOTb 34e6inbLlIoro TpuajpecHy pericTpoBy agpecalito.

[o npuctpoiB BBeAeHHA-BMBEAEHHA NPOLIECOP 3BEPTAETLCA 3@ IXHIMW HOMe-
pamMun fiK JO eNeMeHTiB nam'saTi, TOMy Li NPUCTPOi i OCHOBHA Nam'ATb YTBOPHOOTb
€EAVHWIA aZpecHWiA NpocTip.

3anexHo Bij TOro, AK 3ajatoTb adpecy, Po3pisHArTb fAsHy (aHrn. explicit
addressing) i HeasHy (aHra. implicit addressing, abo inherent addressing) agpeca-
uito. 3a ABHOI ajpecauii agpecy 3afaroTb B ONEpPaHAHIN YacTUHI KOMaHAM, a 3a
HesBHOI — KOAOM KOMaHAW, onepaHAHOI YacTUHW KOMaHAW B3arasi Hemae. [pu-
KnajaMu HeABHUX KOMaHZA € Taki koMaHan mikponpouecopa 18080A: CMA — iH-
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BEpPTYBaHHA po3pagiB akymynatopa, STC — yctaHoBKa po3psagy nepeHocy B 1 pe-
rictpa o3Hak, CMC — iHBepTyBaHHS LbOro X po3pagy.

AKLWOo B onepaHAHIN YacTUHI KOMaHAW MICTUTBCA CaM onepaHZ (onepaHau), To
TaKy aApecauito Ha3uBaroTb 6e3nocepedHeboro (aHrn. immediate mode). Ii 3actoco-
BytIOTb 3piAka [Ana ajpecauii KOHCTaHT. Hanpwknag, 2-6aiTHa KomaHza
MVI A, byte mikponpouecopa Intel 8080A nepemilye onepaHg, O MIiCTUTbCA B
Apyromy 6aiTi koMaHau, B akymynstop. MNepesaroto H6e3nocepesHboi agpecauii €
il NpPOCTOTa, OCKINIbKM 3a AOMNOMOIOH OAHOrO 3BEPHEHHS A0 NaM'ATi MOXHa OTpu-
MaTu i ko onepadii, i onepaHa. Hegonikom 6e3nocepeaHboi agpecaLii € Heobxia-
HICTb NepenucyBaT Nporpamy B pasi 3MiHW JaHUX.

Appecalito 3a cnocoboM BU3HAUYEHHS aZpec MOAINAKTbL Ha npaMmy, abo abco-
smomHy (aHrn. direct mode), i Henpsmy (aHra. indirect mode). B onepaHaHin yactuHi
KOMaHAN B pexXuMi NpAMOI agpecaLii MiCTUTbCA agpeca, 3a KoK B nam'ATi 36epira-
€TbCS onepaHA. g BMKOHaHHSA onepaLii 3a LiEto KOMaHAOK HeOBXigHO ABiui 3Bep-
HYTWCA A0 NMaMm’'aTi: 3a NepLUMM pa3oM Y NPOLEeCcop i3 Nam'ATi NepesaETbca BAacHe
KOMaHza, a 3a ApyruM — onepaHg. NepeBaroro NpAMOi agpecalii € NpocTe BU3Ha-
YeHHs agpecu onepaHaa. Hegonikom — HeobXiAHICTb BiABOAUTY Nif afpecy 3HauHy
KiNbKiCTb pO3PAAIB, aZ>XXe PO3Mip aZpPeCcHOro NpocTopy CydacHUX KOMM'KOTEPIB Ay>Ke
BEANKMA. [pyrumMm HeAoNiKOM € HEeMOXAUBICTb MepemillyBaT nNporpamu i jaHi B
nam’sTi, TUMUYacoM 5K Y CydacHMX KOMM'toTepax LUMPOKO 3aCTOCOBYHOTb AMHAMIYHWR
pO3MoAiN Nam'ATi Mi>XK MporpaMamMu i KOpUcTyBayamy, i onepatiiHa cuctema no-
CTIHO nepeMilllye nporpamu ansa 36inblueHHs ePpeKTUBHOCTI.

Llo6 nosonaty Wi HeAONIKM, LUMPOKO 3aCTOCOBYHOTb HEMPSAMI CMCTEMU ajpeca-
LT, Y AKUX agpecn BU3HaAYaroTb LUASAXOM CKAAAHWX obumncneHb. OAHaK Taky cKaaj-
HICTb BUNpPaBAAHO TUM, WO B pe3yabTaTi BAAETbCA AOCATHYTU BUCOKOI NPOAYKTUB-
HOCTI KOMM'toTepa 3aranoM, epekTMBHOIO BUKOPWUCTAHHA mam'aTi 11 3abe3neuntu
3aXMCT Nam'aTi.

3a pezicmposol agpecaui (aHr. register mode) onepaHA MIiCTUTbCA He B Mam'sTi,
a B pericTpi npouecopa. Perictpu MatoTb HabaraTto BifibLUy WBUAKOAIKD, HiXK Mam’'ATb,
TOMY KOMaHZAMW 3 PericTpoBOKO ajpecaLlietd BUKOHYHOTbCA Habarato wswugwe. Kpim
TOro, ajpeca perictpa Habarato KopoTwa, TO6To Mae HabaraTo MeHLUy KifbKiCTb
ABIVIKOBWX pO3pAAiB, HiXX agpeca nam'aTi. Hegonikom perictpoBoi agpecalii € obme-
XEHWIN aZpecHUn NPoCTip, TO6TO obMexXeHa KiNbKiCTb afpec pericTpis..

Henpsma pezicmposa agpecauis (aHra. indirect register mode) nogibHa go He-
npamMoi agpecadii nam'aTi. B onepaHAHIn YacTWUHI KOMaHAW MICTUTBCA agpeca peri-
CTpa, AKni 36epirae agpecy onepaHaa.

BidHocHa appecauis (aHrn. relative addressing mode). Koan komaHg nporpam i
JaHi MakoTb BNACTMBICTb N1OKaNbHOCTI, TOBTO KOAW CYCiHIX KOMaHZA i AaHUX po3Mmi-
LWEeHi AKLLO He B CYCiZHIX, TO Yy 6M3bkux enemeHTax nam'sti. OTxe, y npoueci Bu-
KOHaHHA nporpamMu B aZpecax KOMaHj, i AaHVX 3MIHIOETbCS Ti/IbKM HE3HaYHa Yac-
TWHa PO3PAAIB, peLTa X PO3pPAAIB 3a/MLWAOTbCA HE3MIHHUMK, TOMY HefoLibHO
KOXHOrO pa3y NMpu BMKOHaHHI KOMaHZ BWKOHYBaTW ornepaLii 3 Li€t0 HE3MiHHOH
YacTUHO agpec.
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Uepes Le agpecy NoainaoTb Ha ABI YaCTUHW: HeamiHHa 6a308a YacTvHa agpec
36epiraeTbcA B OAHOMY 3 pericTpiB npolecopa, a 3MiHHA 4acTuHa agpecn (abo
3miweHHa (aHrn. displacement)) — B onepaHAHiX YacTUHI komaHan. OTXe, y KO-
MaHZAi MiCTUTbCA agpeca 8(0HOCHO NMeBHOI 6a30BOI agpecy, 3BiACU W HAa3Ba Takoro
cnocoby agpecauii — sidHocHa (aHra. relative addressing mode). 3ayBaxumo, wo
nporpamicT Mae cnpasy, K NPaBWIO, NMLLIE 3 APYrOK YacTMHOM agpecy, TOBTOo 3i
3MileHHAM, onepaLii 3 6a30BOK0 YaCTMHOK ajpecy NOKAALEHO Ha MNporpamu
onepawiHoi cnctemum.

BigHocHa agpecauis mae we 1 iHWi nepeBarn. Hanpuknag, MoXHa nepemitly-
BaTV MporpamMu B nam'sTi, HE BHOCAUYM 3MiH Y KOMaHAM NMPOrpamu, 34iNCHIOHUYN
3axu1cT iHGopMaLlii Bij HeCaHKLLIOHOBAHMX 3MiH TOLLLO.

CmopiHkosy adpecayiro 3aCTOCOBYHOTb Y pa3i, fKLLO NaMm'sTb Ma€ CTOPIHKOBY opra-
Hi3aLito, TO6TO MoAifieHa Ha PiBHI YaCTUHW — cmopiHku. ToyaTKOBI agpecKn BCiX CTO-
PiHOK 3BefeHO B mab/uyro cmopiHok, sika 36epiraeTbest B nam'ati. MovatkoBy agpecy
TabAvLi CTOPIHOK PO3MILLEHO B CreLiasbHOMY PericTpi npoLecopa.

AZpecHa 4YacTUHa KOMaHAM B pasi CTOPIHKOBOI agpecauii CknajaeTbcs 3 ABOX
YaCTMH: MOYaTKOBOI afpecn CTOPIHKM B TabuLi CTOPIHOK i 3MilleHHs LWoA0 no-
yaTKy CTOpiHKMW. BukoHaBuy agpecy popmye onepadiiHa cuctema, Ckaagaroum no-
YaTKOBY ajpecy Tabauui CTOPIHOK, MOYATKOBY afpecy CTOPIHKM i 3MILLEHHS WoA0
noyaTky CTOPIHKMW.

CeameHmHy ajpecauito BUKOPWCTOBYHOTb 3a CErMEHTHOI OpraHisauii nam'ari,
KOJIM Mam'aATb KOMM'tOTepa MOAINEHO Ha CEerMEHTU — YacTUHWU Nam’aTi JOBINbHOrO
po3Mipy. KoxHi nporpami npusHavatoTb CBil CerMeHT, TO6TO NMoYaTKOBY agpecy
CerMeHTa i po3mip cermeHTa. loyaTkoBa ajpeca CerMeHTa MICTUTbCA B CrieLiab-
HOMY CErMeHTHOMY PericTpi nmpouecopa. B agpecHin yacTuHi KOMaHAN MiCTUTbCA
3MILLEHHS WOAO MOYaTKOBOI ajpecu cermeHTa. BukoHaBua agpeca $opMyeTbCs
A0AaBaHHAM MOYaTKOBOI agpecy cerMeHTa A0 3MiLLEeHHS.

8.4. ACEMbBIJIEP

MoBa acembsiepa (aHrn. assembly language) — ue anropuTMiyHa MoBa BULLO-
ro iEpapxiYHOro PiBHA, HIXX PiBeHb MALIMHHUX KOMaHZ,. KOXHY MaluMHHY KOMaHAy
3aMiHIOIOTb Ha KOMaHay acembnepa. Takmi npouec Has3nBaroTb acemb/1ero8aHHAM,
a KOMMAeKC Nporpam, Lo 34iNCHIOE Taky 3aMiHy, — acembaiepom (aHrn. assembler).
OcKinbky KOXeH TUM KOMM'toTepa Ma€ CBOK CUCTEMY MALUMHHWX KOMaHZ, MoBa
acembiiepa TakoX 3aNeXuTb Bifg TUMY KOMM'tOTepa i TOMy € MAWUHHO-OPIEHMOBA-
Horo. MoBa acembnepa i MOBa MalUMHHMX KOMaHJ HanexaTb 4O MOB HW3bKOro
piBHa (aHrn. low-level programming language).

HeobxiaHiCTb nepexody 3 piBHA MaLUMHHMX KOMaHA Ha BULLMI piBeHb, TO6TO Ha
piBeHb acembnepa, 6yN10 3yMOBAEHO TakUMWU UMHHUKaMW. [o-nepLue, MalWHHI KO-
MaHAM — L AOBXene3Hi KONOHKM ABIMKOBMX BaraTopo3psgHux umncen. Hanucatu
nporpamMy B MalUMHHMX KOAaX — Lie BaXKKa, BUCHaX/IMBa | MafonpoAyKTUBHa pobo-
Ta MpOrpamicTa, OCKiJIbKM MOTPIGHO Mam'sTaTh ABIMKOBI KOAM MALUMHHUX KOMaHA.
Kpim Toro, mig, yac HanmcaHHA TakMx NPorpam € Haj3BUYaliHO BENNKOK MMOBIPHICTb
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MOMWAOK, fIKi BaXKO 3HaMTW i BunpasuTh. MNo-gpyre, AaHi, fiki obpobase npoue-
Cop, — Lie TakoX baratopo3psagHi ABINKOBI UMCAA, AKi 30BHI HIYMM He BiJPIi3HAOTHCS
BiJ, KOAIB MalUMHHWUX KOMaHg. HapeluTi, agpecn nam'ati — TakoX ABIVKOBI 4mcna,
i MpOrpamicT MycuTb Nam'ATaTy, 3a AKOK aApPecoto MICTUTLCA Ta umM Ta iHGopMaLlis.
LLlo6 cnpoctnT CTBOPEHHA nporpam i 3pobuT Nporpamy 3py4HOK ANA YM-
TaHHA | PO3yMiHHA NHOAMHOMO, Y MOBI acembiepa Koan KOMaHJ, AaHi 1 agpecu, BU-
paxkeHi 6araTopo3pAAHVMW ABINKOBMMU UMCAAMW, 3aMiHHOOTb MHEMOHIYHUMMU
O6yKBEHUMW iMEeHaMWn — MHeMOHIkamu, TOBTo c/ioBamu, AKi AFOAWHI  N1erko
3anam’datatn. Hanpuknag, KoMaHay AofaBaHHA ABOX YMCes, ika B MiKponpoLecopi
Intel 8080A mae airikoBuin kog 10000000, y moBi acembiepa 3amiHIOOTb bykBe-
HuMm Bupaszom ADD, B. ADD — ue ckopoueHe aHricbke cnoso addition, ske
O3Haya€e MaTeMaTU4Hy Aito AojaBaHHSA i € ByKBeHM BUpa3oM Koy onepaLiii.
KpiM 3amiHu ABIKOBUX KOAIB onepaLliii Ha MHEeMOHIYHi, 3aMiHIOTb TaKoX
aApecv onepaHaiB y nam'ati komn'totepa. Hanpuknag, ABIVKOBMIA KOZ pericTpa
npouecopa 000, y sakomy 36epiraeTbca OAMH i3 AOAAHKIB (4pPYr1in AOAaHOK CTaH-
JapTHO 36epiraeTbCs B aKyMyasTOpPi), 3aMiHIOKOTb Y MOBi acembnepa 6ykBeHUM
ineHTUdikatopom perictpa B. [BilikoBuin kog onepadii BigHiMaHHA 10010 3ami-

HIOHOTb OykBeHWM BMpa3zom SUB — nepuwi Tpu OykBM aHMiNCbKOro cnoBa
subtraction — BigHiIMaHHs.
KpiM OCHOBHOI ®yHKLii — 3aMiHV MaLINHHKX ABIMKOBMX KOAIB MHEMOHIYHMMMU

6ykBEHUMW BMpa3amMu, MoBa acembnepa Mae baraTto AOMOMIXKHMX 3acobiB, fAKi
3HaYHO MiABULLYIOTb MPOAYKTMBHICTb poboTn nporpamicrta. OAHUM i3 Taknx 3aco-
6iB € MaKpOC — CyKYMHICTb MalMHHNX KOMaHZA, Aka 4acTo MOBTOPHOETLCA B MPO-
rpami. LLlo6 koxHOro pasy He mmMcati YacTUHy nMporpamu, aka 6aratopa3oBo Mno-
BTOPHOETLCSA, 1l BUOKPEMJIIOKOTL Y MOPIBHAHO HE3aNeXHWUA MOAY/b, Jat0Tbh LIbOMY
MOZY/to iM'A (iAeHTUdIkaTop) i PO3TaLLOBYOTb Y MaM'ATi, @ B NporpamMi po3miLly-
FOTb IM'A MaKpOCY, 3a AKUM BUK/IMKAETLCA CaM MakKpOC. 3aCTOCYBaHHA MaKpOCiB He
TiIbKM 3HAaYHO 3MeHLLYe obcsar nam'aTi, @  pobuTb Nporpamy Ha acembnepi binbLu
KOMMAaKTHOIO | 3PO3YMINO0, WO, CBOEID YEPrord, 3MeHLUYE KiNbKiCTb MOMUAOK
i CpoLuye iX BUABAEHHS.

e N
TECTOBI 3BABAAHHA

MIKPOKOMAHAA — LIE:

1. ABilkoBe 4MCIO, WO 36€epiraeTbCsl B OCHOBHIM Nam’'aTi KOMM'toTepa i nepesa-
€TbCA B NPOLECOP AN BUKOHAHHSA

2. [BilikOBe uMCNo, WO 36epiraeTbCs B KeEPIBHIA Mam'aATi npouecopa i Kepye
NpUCTPOsMM NpoLiecopa

3. ABilikoBe umncno, WO 36epira€TbCcs B OCHOBHIM Mam’aTi KoMn'toTepa i Kepye
NPUCTPOSMU BBEAEHHA—BUBEEHHS

4. .BiiKOBE uMCNO, WO 36epiraeTbcs B KEPIBHIM Mam'ATi npouecopa i Kepye
NPUCTPOSIMU BBEAEHHA—BUBEEHHS

(& J
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Po3gpin 9
MOBU NPOrPAMYBAHHA BUCOKOIO PIBHA

Mepwi komn'toTepn 3acToCOBYyBaAM AN BUKOHAHHA OOYMCNEHb K BENVNKUM
Kanbkynatop. Lle 6yna ixHa nepwa «npodecis». 3aBAaKn OGYpxAMBOMY PO3BUTKY
€NEeKTPOHIKM, 30KpeMa PO3POBIEHHIO | MaCOBOMY BUPOBHULITBY iHTErPasbHUX Mi-
KpOCXeM, Pi3KO 3pocaa MpPOAYKTMBHICTb KOMM'IOTEPIB, 3HAYHO 3MEHLIWNANCH iXHi
PO3MipW, Maca, eHeprocnoXunBaHHA. Taki BENUKI MOXAWBOCTI Aann 3mory He o6-
MeXyBaTUCA ve 06UYMCNEHHAMM, a 3aCTOCOBYBATK KOMIM'HOTEPU B Pi3HUX npeo-
MemHux 2any3ax, abo chepax XUTTEAIANbHOCTI NFOANHMN.

Y KOXHI npeaMeTHIl rany3i GyHKLIOHYOTb BiAMOBIAHI cMCTEMa MOHATD, ifen,
MeTOoAiB | NpUOMIB, TepmiHoNOTiA. TTOHATTA | TEpMiHW, AKUMKU onepye nikap, by-
AYTb HE3PO3YMINIMMKW, Hanpukaag, AN iHxeHepa i HaBnakun. Kpim Toro, i nikapesi,
i iHXeHepy, | HayKOBLIFO NMOTPIGHO 3HaTM MOBY MAaLUMHHMX KOMaHg, LWob 3acTtoco-
BYBaTW KOMM'tOTEp Yy CBOIWA LlapwHi. ICHYe Tak 3BaHWUI ceMaHmMuy4HuUl po3pus (aHr.
semantic gap) Mi>XK CUCTEMOO MOHATb | TEPMIHIB Y NpeaMETHIl ranysi h cuctemoro
MNOHATb y ranysi KOMMN'toTepHOi TexHiku. PaxiBUeBi, 3aMiCTb 30Cepef>keHHA Ha
po3B'A3aHHi Npobaem y cBOi cdepi, NOTPIBHO AymaTw, AK Lo Npobaemy onucatu
MOBOI MAaLUMHHUX KOMaHJ,

[na nojonaHHA Takoro CEMaHTUYHOrO PO3pMBY PO3PO6AAOTL MOBU Npozpa-
My8aHHs sucoko2o pisHs (aHrn. high-level programming language), npu3sHauyeHi
ANA NIABULLEHHA NPOAYKTMBHOCTI Mpaui nporpamMicta 3a paxyHOK 3MeHLUEeHHs
YacTKW PYTUHHOI POBOTU i 36iNbLUEHHS YacTKU iHTeNEKTyanbHOI, TBOPUOI poboTu.
Taki MOBM HabAUXKeHi 4O MOB, SKMMW CMiNKYOTbCA GaxiBLi Pi3HWX ranysew, sik-oT
iHXXeHepW, eKoOHOMICTU Towwo. MOBM BUCOKOTrO PIBHA € MAWUHHO-He3aNexXHUMU,
TO6TO MporpamMv UMMM MOBaMM MOXHa 3aCTOCOBYBaTM Ha KOMM'tOTepax Pi3HUX
TRiB. Kpim TOro, iX LWe Ha3nBatoTb NpobIeMHO-0pIEHMOBAHUMU, OCKIIbKWA Lji MOBW
30CcepeyKeHi Ha po3B'A3aHHI 3agau (aHra. problem), He3anexHo Big TOro, Ha KO-
MYy KOMM'tOTEpPi L0 3a4a4y BUKOHYBaTMMyTb. KOMaHAM NporpamMm MOBOK BMCOKO-
ro piBHA — L& KOMaHAM YSBHOTO, BipTya/lbHOro KOMM'toTepa, A8 AKOro Lji KOMaH-
AV BIZIrparoTb Taky caMy poOJib, K MalUMHHI KOMaHAM ANA peanbHUX KOMM'KOTepiB.

MoOBW BMCOKOrO PiBHA 3HaYHO CMPOLLYHOTb PobOTY NporpamicTa, JatoTb 3MOry
nMcatn cknagHi M Benauki 3a obcAroM nporpamu, ogHak Taki Mporpamu BUKOHY-
FOTbCA Ha KOMM'toTepax MOBifbHiWe, MatoTb BibwNn 0bcAr ob6'ekTHOro Koay, 3a-
MMatoTb GiNblue MicLle B Mam'saTi, HiXXK Nporpamu, HanncaHi MoBoto acembaepa abo
MOBOI MalUMHHUX KOMaHZ. 3a BeCb Nepiog PO3BMTKY KOMMN'IOTEPHOT TEXHIKK 6yno
CTBOPEHO MOHaj ABi 3 MOJOBUHOK TUCAYI MOB BMCOKOTO PiBHS, i Llel npouec
TpVBaE.

Mepexiz Bif onepyBaHHS ABIMKOBUMW YMCAAMWU 4O OMepyBaHHA Ginblu 3aranb-
HVMUW MOHATTAMW B NPeAMETHIW ranysi Ha3mBaloTb abcmpazysaHHAM. BukopucraH-
HA abcmpakmHux, TOBTO y3araibHEHMWX, MOHATb i OB'EKTIB € rOJNOBHON Xapak-
TEPHOK O3HaKOK BCbOrO Cy4acHOro MporpamMHoro 3abesneyeHHa | MOB
nporpamyBaHHA BMCOKOTO pPiBHA 30Kpema.
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9.1. TPAHCANAUIA MPOrPAM

Mporpamu, HanMcaHi MOBaMUM BMCOKOTO PiBHSA, HE MOXYTb 6e3nocepesHbo BU-
KOHYBaTWUCA MPOLLeCOPOM KOMIM'tOTepa, iX MOTPIOHO «Mnepeknactu» Ha MOBY Ma-
WWHHWX KOMaHA, TobTo nogatn y GopMmi ABINKOBUX uncen. [NepeTBOpeHHA Npo-
rpamu, HammcaHoi MOBOK BWMCOKOrO PiBHA, Ha MPOrpamMy HW3bKOrO PiBHA — Le
mpaHcasyis nporpamu. i 34iNCHIOIOTL HE BPYYHy, a 3a AOMOMOrOK KOMMIEKCY
cneuianbHUX Nporpam — MpAaHcaamopis.

3a cnocobom nepeTBOPEHHSA NPOrpamM TPaHCAATOPU MOAINAKOTL Ha KOMMINATO-
pu N iHTepnpeTatopun. KoMniigmop TPaHCAE NporpamMy B LLJIOMY, @ MOTiM Mpo-
rpama HaaxoAuTb Ha BWKOHaHHA. [HMepnpemamop nepeTBOPHOE (TPAHCHOE) KO-
MaHAM BXiLHOI NporpamMu NocNifOBHO, OAHa 3@ OAHOLO. BiaTpaHCcbOBaHa KOMaHAa
3pasy > BMKOHYETbCA, @ NOTIM NEPexXoaaTb A0 TPAHCAALIT HACTyrnHOI KomaHaw. MNe-
peBaroo iHTeprnpeTaTopa € BiACyTHICTb NonepesHboro 06pobAeHHs i 3pyUHICTb Y
KOPWCTYBaHHI, 0CO6AMBO B AiaNoOroBoMy pexumi. Hegonik iHTepnperatopa —
HMXKYA, HIXXK Y KOMNiNATopa, WBNAKOAIA. OCTaHHIM YacoM CMOCTEpIraETbCs TeHAEH-
Ui Woao ob'efHaHHA KOMMiNsATOpa 1 iHTepnpeTaTopa: crnoyatky nporpama Komni-
NHOETCA B NMPOMIDKHUI KOA (6alT-KOA), AKMIM MOTIM IHTEPNPeTYETbCA | BUKOHYETLCS.

Etanu TpaHcnauii. [Npouec TpaHcaaUii cknagaeTbca 3 Kinbkox etanis (puc. 9.1).
Mporpama MOBOO BMCOKOrO PiBHA, CTBOPEHa 3a AOMOMOrOK Mekcmogo2o pedak-
mopa, y GopMi TekcToBoro dainy HaAXoAWUTb Ha BXig TpaHcasaTopa. Taky nporpamy
Ha3MBaKTb 8XI0HOH, abo B8xiOHUM kodom (aHra. source code). 3a HeobxigHOCTI
nporpamy MOXHa TakoX pejaryBaTi Ha LibOMY eTani.

[Jani BinbyBaetbcs nonepesHe ob6pobieHHs nporpamu — npenpoyecuHz. Ha
LbOMY eTani BUKOHYHOTb TEKCTOBI BCTaBKM, B3ATi 3 cucTeMHuUx 6ibniotek abo cTBO-
peHi NpOrpamicTom, yCyBatoTb KOMeHTapi Towo. [porpamy nicaa nonepesHboro
06pobaeHHA YacTo Ha3MBaKTb po3wWiUpeHUM MoOy/ieM.

HactynHuii eTan — KomninAuia, WO TakoX Mae Kinbka etanis. CnoyaTky 34in-
CHIOKOTb CUHMAKCUYHUU aHaai3 (aHra. parsing) TekcTy nporpamu BifnoBiAHO A0
CUHTaKCUYHWUX NPaBWA, NPUNHATUX AAA L€l MOBW NporpaMyBaHHs. Y npoueci aHa-
ni3y ByayroTb giarpamy y BUIMsSAi AepeBa, Ha KM BifobpaxaroTbCs 3B'A3KU MixX
cnoBamu. KpiM TOro, cyyacHi aHanizatopu 34aTHi BUABUTUM CMHTAKCUUHI MOMWAKMN,
JONYyLUeHi MNiZ Yac HanncaHHs Nporpamu.

Micns CMHTAKCMYHOMO MPOBOAATbL CEMAHMUYHUL AHA/I3, Mif Yac SKOro nepesi-
PAOTb BiAMOBIAHICTb TUMIB 3MIHHWX | BMPa3iB, KOPEKTHICTb 3B'A3KIB MidXK 06'ekTamu
nporpamm ToLLo.

Y pedakunx komninatopax nepegbadeHo onmumizayiro Kogy, y npoueci fKoi ycy-
BalOTb HaA/IMLLIKOBI M HEBAAN KOHCTPYKLi, CMPOLLYHOTb CKAaAHI BMpa3W.

Ha 3aBeplanbHiv cTagii komninauii reHepyeTbcs 06'ekmHuli kod, To06T0 Npo-
rpama MOBOH HM3bKOTo piBHA (MOBO acembnepa abo MOBOK MaLUMHHUX KO-
MaHA), i dopMyeTbcs 06'ekmHuli MOOy/ib.

O6'eKTHM MOAY/b MOB'A3aHWUIA 3 IHWKMMW MOAYNAMW, 30KPeMa MiCTUTb NocCu-
NaHHs Ha dyHKUIT, abo nignporpamu, siki po3TalloBaHi No3a MoAy/aeM, Hanpukaz
y CTaHAapTHWX 6ibnaioTekax, TOMy HaCTyMHWM €TarnoM € KOMNOHY8aHHA. KOMNOHy-
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sasbHUK, abo pedakmop 38'askie (aHra. link editor,
linker), — ue cneuianbHa cucteMHa nNporpama, sika
3B'A3y€ BCi OBO'EKTHI MOAYNI B OfHE Ljine — 8UKOHYB8a-
Hul Modysie (aHrn. executable file). BukoHyBaHuWin Mo-
AyNb MOXe BMKOHyBaTMCA abo anapaTHO 3a J0NOMO-
roro npouecopa, abo nporpamHO 3a JOMOMOrOHO
BIPTYa/ibHOI MaLUNHW.

[ns BUKOHaHHA MporpamMum BUKOHYBaHWA MOAyAb
NoTPiOHO 3aBaHTaXXWTW B OCHOBHY Nam'aTb. Lo one-
paLito 34iMCHIOE CneLiasbHa nporpaMa — 3aeaHma-
XysasnbHuk (aHrn. loader), siKMiA 3aMiHIOE BigHOCHI
aApecu 1 BIAHOCHI MOCWUNAHHA Ha peasbHi, 34nTyeE
BXiAHY iHPOpMaLito i po3millye nporpamy B OCHOB-
Hii mam’'aTi.

3aBaHTaXKeHy nNporpamMy MOXHa 3arnyckaTi Ha BU-
KOHaHHS.

Kopucmyeaua

Kopucmysaua

—
S

Tekcm npozpamu

Tekcmosuu
pedakmop

v
BxiOHul MoOyn1b

lpenpoyecop

J

\—’/
Po3wiupeHuti Mmodyse

TpaHcnamop
(komninamop)

v_/
O6’ekmHuli Modyib

bibniomeka npoepam[—>

KomnoHysaibHUK
(pedakmop 38'A3ki8)

bibniomeka npozpam [—>
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Puc. 9.1 mamu
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9.2. BUAN MOB NPOrPAMYBAHHA

CTBOpEHHA MOB MporpamyBaHHS BUCOKOTO PIiBHA IPYHTYETbCA Ha mapagurmi
nporpamyBaHHA — Lie c1CTeMa MOHATb, ifel, NiAXOAiB, METOAiB, IHWNMKN ClOBa-
MW, Crocib MUcneHHs nporpamicta. BignosigHo A0 NeBHOI NapaanrMu nporpamy-
BaHHA CTBOPIOIOTb MOBW MPOrpaMyBaHHs BUCOKOro piBHA. Po3risHemMo Kinbka
HaMBaXNMBILLWX BUAIB MpOrpaMyBaHHs.

B imnepatnBHMX MoBax nporpamMmyBaHHA anropntMm obpobaeHHs iHdopma-
Lii peanisytotbca y GOpMi MOCAIJZOBHOCTI KOMaHZA, KOXHa 3 HUX CMOHYKaE npoLe-
cop (CPU) BMkOHaTV neBHY onepaLito, TO6TO 3MiHOE cmaH nporpamu. ImnepaTtune-
Ha MOBa MporpaMyBaHHf CXOXa Ha Hakaszosuli cnocib (aHrn. imperative mood)
B MPVPOAHMX MOBaX, AKUA BMpaxKa€ Haka3n abo NpoxaHHA BMKOHATU MEeBHI Aii.
Tpeba 3a3HaunTK, WO MOBa MaLIMHHUX KOMaHJ Ta iHWi MOBM HWU3bKOrO PIiBHA 3a
CBOE CYTTHO € iMNEpPaTUBHUMM, OCKIIbKW CKIaAakoTbCA 3 KOAIB KOMaHJ, AKi BUKO-
HY€ npouecop.

Mepwa moBa Bucokoro piBHa FORTRAN (aHrn. FORmula TRANslation), sky
cteopuB [>xxoH bekyc (John Backus) y 1954 p. Ha ¢ipmi IBM, Byna iMnepaTvBHOHO.
Lisa moBa byna npu3HadeHa Ana poO3B'A3aHHA 3agay y chepax Haykv W TexHiKu
i HabamxeHa po mMoBu Matematuku. 3HauveHHs FORTRAN ans  pos3sutky
KOMM'IOTEPHOI TEXHIKM BaXKKO MepeouiHuTW. byno Bneplue 3acTocoBaHO Taki Mo-
TY>HI NporpamHi 3acobw, fk nignporpamu, npoueaypv 1 GyHKLUIi, 38 4ONOMOroro
AKX CTBOPHOBAAN CKAAAHI NPOrpamMu B PI3HUX NPUKNAZHUX rany3sx.

[na cnpolweHHA nporpamyBaHHA MaTeMaTUUHWX BUpasiB byno po3pobaeHo
iMmnepatnBHY MoOBY Bucokoro piBHA ALGOL, xoua BOHa He MaJsia Takoro LUMPOKOro
3actocyBaHHsA, ik FORTRAN. Mosu COBOL (aBTopka — T[pewnc Tonnep (Grace
Hopper)) i BASIC, po3pobaeHi BignosigHo y 1960 i 1964 pp., Hamaraaucs Habau-
3UTW 4O NPVPOAHOT aHMNINCbKOT MOBWU. BucokopiBHeBi MOBM Habynn noganbLioro
po3Butky B MoBi PASCAL, aky ctBopus Hiknayc Bipt (Niklaus Wirth), i mosi C, aky
po3pobus [enic Piui (Dennis Ritchie) y 1970-x.

IMNepaTVBHI MOBM NpoOrpaMyBaHHs BMCOKOrO PIiBHA AatoTb 3MOry obumciroBa-
TV CKNagHi MaTeMaTU4Hi BMpa3u M GyHKLIi, 3anncaHi B iXHIK 3BUYHIN dopmi. O6-
UMCNEHI 3HAYEHHS LMX BUPa3iB i GYHKLIA 3a AOMNOMOrO0 KOMaHZ MpPUCBOFOBAHHSA
CTaBAATbCA Y BiAMNOBIAHICTb 3MiHHWM | 36epiratoTbcst B nam'ati. CknagHi anroputMm
06p0o6IeHHs IHPOpPMaLLii MOXHa peasizyBaTy B iMMepPaTMBHUX MOBax Mporpamy-
BaHHSA 3a JOMOMOTOH KOMaHJ, po3rafy>eHHs i umkay. OcobamBo Bennke 3HaUeHHs
Ma€ 3aCTOCYBaHHA B LMX MOBax nidnpozpam (aHra. subroutine) — ue cykynHicTb
KOMaHZ, obopmaeHa AK ofHe Ljine, NOPiBHAHO aBTOHOMHe YTBOpeHHs. lNignporpa-
My MOXHa BMKAMKATW 3 AOBIJIbHOI TOUKM OCHOBHOI MpPOrpamMu, oTpumaTti BXiAHi
AaHi ¥ NOBepHYTN pe3ynbTati CBOEI poboTn. OKpeMyM cneuiaibHUM BUAOM Mif-
nporpam € @yHkyil. LLle ofHiero NO3NTUBHOI AKICTHO MNiANPOrpamM € MOXAUBICTb
HaratopasoBOro NOBTOPHOIO BMKOPWUCTaHHA (aHr. reusability). 3 uieto meToto nig-
nporpamMu AoLuinbHO 36epiratv B CrewjianbHO opraHizoBaHux 6ibsiomekax.

Moain nporpamu Ha nignporpamu, To06To dekomMnosuyis, € NOWUPEHUM NPU-
MOMOM, KU Aa€ 3MOTy 3MEHLWUTN OBCAT Mporpam i CIPOCTUTU TXHIO CTPYKTYPY.
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3 roNOBHOI YaCTMHM Takoi MporpamMu B Npoueci poboTn BUMKAMKAOTL Nignporpa-
MW, TOMY Take MOAaHHA MPOrpaM HasuBarOTb CMPYKMYPHUM NpPO2PamMy8aHHAM.
Kpim CcTpyKTYpyBaHHS MPOrpamMHOro KOAy, 3AiNCHIOTb TaKOX CTPYKTYpPYBaHHA Ja-
HWIX.

CTunb nporpamyBaHHS, 3a AKoro obpobaeHHsa iHGopMaLii TpakTytoTb fK Mo-
C/iZOBHICTb OKpPEMUX onepaLiin i3 BXigHO iHQopMaLjiero (jaHumMun), y pesysbTarti
YOro OTPMMYHOTb BUXigHY iHOpMaLito, € npoyedypHum. Tpeba 3a3HauuTW, WO
nporpamun B MalMHHKX KoZax i MOBOK aceMbiepa 3a CBOEN CYTTHO € Mpoueayp-
HUMMW, OCKiNbKM CKNAAaroTbCA 3 MOCAIAOBHOCTI MalUMHHKX Onepawii, ki BUKOHYE
npouecop Komn'totepa.

O6’ekTHO-OpiEHTOBaHE MporpaMmyBaHHsA. 3 PO3BUTKOM KOMM'KOTEPHOI TEXHI-
kv 3'sBMNaca notpeba y CTBOPEHHI CKnaZHMX nporpam Beankoro obcary. Ana su-
KOHaHHA TaKoro CK/iafHOro 3aBAaHHA NOTPibeH KOMeKTMB NporpamicTie. Baxiveo,
WO YaCTMHWU Takoi Mporpamu, HamucaHi nporpamictamu pisHUx kBanidikaui i B
PI3HWI Yac, MaroTb Y3ro>KeHO MpaLtoBaTh AK OfHe Line.

LLle oaHieto NpobaeMoto € OHOBJ/IEHHA | MIATPMMKA BNPOAOBX TEPMiHY YHK-
LiOHYBaHHSA, BiANOBIAHO A0 3MiHM YMOB i HOBMX BUMOT. baxkaHo, Wwo6 3aTpaTh Ha
Take OHOBJIEHHSA ByNN MiHIMaNbHVMMW | CTOCYBaNUCSA He NporpaMu 3araaom, a Tislb-
KW NeBHUX T YaCcTuH.

3 ycknagHeHHsM nporpam i 36isblEeHHAM iXHbOro 06CAry 3pocTaE MMOBIPHICTb
MOMWAOK, AKi BaXKO BUABUTM i BUNPaBUTU. 3 ornsay Ha Le 6yno po3pobreHo na-
pagnrMy Ob6'eKTHO-OpPIEHTOBAHOrO MPOrpaMyBaHHs, AKy peafi3oBaHO Y BiAMOBif-
HWX MOBax NporpamMyBaHHsA. B 06'eKTHO-OpiEHTOBaHOMY MporpamyBaHHI BUKOPUC-
TOBYHOTb CUCTEMY MOHATb, fKa O6AM>KYa A0 MOHATb NpPesMEeTHOI ranysi, Hix Ao
MOHATb KOMM'FOTEPHOI TEXHIKMW.

Mepwa MoBa, y fAKin H6yno peanizoBaHO MPUHUMNKN OB'EKTHO-OPIEHTOBAHOrO
nporpamyBaHHs, — MoBa Simula. MNMoganblwnin PpO3BUTOK Lji NPUHLIMMN 3HANLLAN Y
moBi Smalltalk. Jo 06'eKTHO-OpiEHTOBaHMX HasieXaTb Taki MOMyAsPHi MOBW MpO-
rpamyBaHHs, sk C++, Object Pascal, Java, Python Ta 6araTo iHLWKX.

3a Takoro TWMy MporpamMyBaHHA nporpama fBASE COBOK  CyKyMHICTb
06’ekmig — MNOPIBHAHO aBTOHOMHMX 4acTvH. Ob6'exT B iHQopmaTMLi — Le ab-
CTPaKTHa CYTHICTb, AKa XapakTepun3yeTbCa CTaHOM i noBegiHkoto. CmaH ob'ekTa BU-
3Ha4Ya€ MOro BAACTUBOCTI N 3ai1eXUTb BiA AaHUX, WO MIiCTATbCA B 06'eKTi. [TogediH-
Kka OB'ekTa OKPEC/OETbCA MOro AiAMU i QYHKLiAMKW, AKi Ha3vBatoTb Memodamu.
[HWWMKN cnoBa, CTaH BU3HAUaE, «gKUl» Lie 0B'eKT i WO BiH coObolo ABASE, a nose-
AiHKa — «Wo 8iH Moxe pobumu». OB'eEKTN B NpOrpaMyBaHHi MatoTb afeKBaTHO Bi-
AobpaxaTty 06'ekTM MaTepiasbHOrO CBITYy B NEBHIM NpeAMETHIN ranysi. Takmii npo-
Lec Ha3uBawTb abcmpazysaHHAM, a OB'ekT y mnporpamMyBaHHi — abCTpakTHUM
NoHATTAM, abcmpakyiero. [1o yBarn 6epyTb Anlle HaliBaXk/MBILli mapamMeTpu 1 xa-
PaKTePUCTMKM peanbHOro 06'ekTa, a APYropafHi, WO He CTOCYOTbCA NEBHOI Npo-
6nemu, BigknaatoTb. Lle aae 3mory 3ocepeanTnCs Ha TONOBHOMY 1 He BiABOJIKaTU-
€A Ha ApibHUL,.

ObpobneHHs iHdopMaL,ii 06'eKTHO-OPiEHTOBAHOK MPOrPaMot0 3A4iNCHIOETLCA B
pe3ynbTaTi B3aEMOAII OB'eKTiB 3a AOMOMOrO CUCTEMMW CreljianbHKX 3acobiB —
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npomokosy (aHrn. protocol), abo iHmepgelicy (aHrn. interface). OB6'ekTn MOXYTb
B3aEMOZAIATM OAMH 3 OAHWM, 30KPeMa MOCUNAYN OAMH OAHOMY NOBIOOMIEHHA
(aHrn. message), nvwe yepes iHTepdenc. Lle 3axuwae iHpopmauito ob’ekTa Big He-
CaHKL{iOHOBAHOrO AOCTYNY i JONOMAara€ yHMKaT MOMUIOK.

O6'ekT 0AHOrO TUMNY YTBOPIOKOTb KJAC, e KOXeH 06'ekT € ekzemnaapom. Kna-
cn GOPMYHOTb CKafHY i€papXivHy CTPYKTypy. Knac BepxHbOro iepapxiyHoro piBHs
Ha3MBaoOTb K/1ACOM-NpedKoM, a KNac HMX4YOoro — kziacom-Hauwjadkom. Mixx knaca-
MW PIi3HUX i€EpapXiYHMX PIBHIB iCHYIOTb BiJHOCWHW YyCNaAKyBaHHA i reHepasisauii.
AKWwo Kknac-Halwazok 36epirae NeBHI BAACTUBOCTI W aTpubyTu knacy-npeaka, To
TakWI 3B'A30K Ha3nBaOTb ycnadkysaHHsM (aHra. inheritance). BigHocnHM Mix kna-
camun, obepHeHMMM A0 YCMafKyBaHHSA, € y3aea/sbHeHHsAM, abo 2eHepani3aylero.
BoHW nokasytoTb, O NEBHWUI KAAC € y3aralbHEHHAM N8 KibKOX KAaciBs.

Llo6 3axuctnt gaHi 1 meToam OO'ekTa Bij HECAHKLiOHOBAHOTO BTPY4YaHHS,
BMKOPWCTOBYIOTb MexaHi3M (Hkancyssayii. Lie o3Havae, Wwo Ans NOBHOLIHHOMO BU-
KOpucTaHHs o6'ekTa He MOTPIOHO 3HaTU BHYTPIWHIO OyAOBY i NpUHLMN pPoboTy,
a [JOCTaTHbO BWM3HAYMTM WMOTO 3O0BHILUHI BAACTMBOCTI | MOro MOBEAIHKY. IHWMK
CNI0BaMMU, BCE, LLO MICTUTbCA BCEPEAMHI 06'eKTa, 3aKpUTO 0H600HKOHO.

OZHVM i3 OCHOBHUWX MOHATb OB'EKTHO-OPIEHTOBAHOIO MPOrpaMyBaHHs € NoJIi-
Mopghiam (y nepeknagi 3 AaBHbOrpeL. — «ToW, WO Mae barato dopm»). [lepesaH-
maxeHHa @yHkyili abo memodis (aHrn. function overloading or method
overloading) — Bug noniMopdiamy, Akuii gae 3mMory GyHKLIAM i3 TiEk0 caMOro Ha-
3BOIO 34iMiCHIOBATK onepauii 3 pPi3HUMM TUNaMKU JaHWX, Hanpukaag QyHKLiA «ne-
PEMHOXWUTN» 3AINCHIOE OMnepaLito NepeMHOXYBaHHs AK LiANX UYncen, Tak i umcen
i3 PyXOMOIO TOUKOW, i HaBiTb MaTpuLb.

UabnoH (aHrn. template) dyHkuii — noniMopdism, AKMA Aae 3Mory 3ajatu
byHKUIiO Hag abCTPakTHUM TUNOM AaHWX. KOHKPETHWI TN AaHWX 3aAatoTb 3a BU-
KANKY L€l yHKLT.

e oaHnuM BMAOM nonimopdi3my € 3aCTOCYyBaHHA METOAIB 3 OAHAKOBUMU iMe-
HaMu B Pi3HMX knacax. Lle o3Hauae, Wo aii, AKi BUKOHYIOTbCA OAHONMEHHUMW Me-
TOAaMK, MOXYTb BiPI3HATUCA OAHa BifZ OAHOI, 3a/1€XHO Bij TOro, 4O AKOro Kaacy
HafnexaTb Lji MeToaum.

Y peknapatMBHUX MoOBax MporpamMyBaHHA BW3HaYatOTb, «Wj0» B pe3ynbTaTi
pob0oTN NporpaMy MaEMO OTPUMaTH, ane He OMNMUCYHTb, «wo pobumu», Wob oTpu-
MaTW uen pesynbTart. [leknapaTtvBHi MOBW NMpOrpamMyBaHHS € anbTePHATMBOO iMMe-
PaTUBHNX MOB NPOrpaMyBaHHs.

[JleknapaTvBHWUIA CTWU/Ib NPOrpamMyBaHHA 3aCTOCOBYHOTb A/ TOrO, W06 yCyHYTH
abo xoya 6 MiHiIMi3yBaTL nobiyHUl egekm 3acTocyBaHHA OYHKLIN, AKUA npuTa-
MaHHWI iMNepaTMBHMM MOBaM MporpamyBaHHs. Lieli edpekT nonsrae B Tomy, Lo
KpiM 0BUMCNEHHSs 3HaUeHHs YHKLIT B NPOLLeCi BUKOHAHHS 3MIHIOETbCSA CTaH Mnpo-
rpamu, TO6TO pe3ynbTaT 3aNeXunTb He TiINbKKN Bij BXIAHWX AaHWUX, a W Big nonepea-
HiX obumncneHb, TO6TO Big NepeaicTopil.

[lo aexnapaTMBHUX MOB HanexaTb MOBM 3anuTiB 40 6a3 gaHWX, MOBM BYHKLiO-
Ha/JIbHOrO | NOTIYHOrO NPOrpamMyBaHHS.
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Y dyHkuioHanbHOMY nporpamyBaHHi 06pobneHHs iHbopMaLii 3BoAWTLCA
A0 06UMCNeHHs 3HauyeHb QYHKLIT 3a 3HauYeHHAMW apryMeHTiB. OyHKLiOHaNbHWIN
CTWb NPOrpaMyBaHHS BiAPI3HAETbCA Bif iMNepaTMBHOrO, e 06UYMCAEHHS 3HaUYeHb
bYHKUIT TPaKTYrOTb AK MOKPOKOBY 3MiHY CmaHy i 6a30BNM MOHATTAM € 3MIHHA, AKa
3MIHIOE CBOE 3HAYEHHA B NMpoLeCi BUKOHaHHA anropuTmy. B imnepatmBHomMy npo-
rpaMyBaHHi OYHKLIT 3aneXaTb He TiIbKW BiJ CBOIX apryMeHTIB, a i Bif 30BHILLIHIX
3MIHHUX, | TOMY 3HauyeHHA QYHKLUIT 3 TUMW CaMUMK apryMeHTamun 3anexuTb Bij
TOro, Ha AKOMY eTani BUKOHaHHA aaroputmy Lo GyHKLiFO 6yl10 BUKANKAHO.

Mepwoto MoBO GYHKLIOHaNbHOrO NporpamMyBaHHs 6yna MoBa Lisp, 3rogom
6yno ctBopeHo moBu Scheme, APL, ML, Haskell.

JloriuHe nporpamyBaHHs HanexuTb A0 JAeKNapaTMBHOIO MNPOrpamyBaHHS,
TO6TO B HbOMY He BWKOPWUCTOBYHOTb OMepaTopy MPUCBOIOBAHHSA, PO3rany>XeHHs,
uukay. JlorivHe NporpaMyBaHHA I'PYHTYETLCA Ha anapati MaTeMaTtuyHoi (bopmanb-
Hoi) noriku. HaliBigomiworo MoBoto Takoro tuny € Prolog (PROgramming LOGical).

OCHOBHUM NOHATTAM POPMaNbHOI NOTIKN € BUC/I08/H08AHHSA (@HTA. proposition).
BucnoBntoBaHHS MoOxe OyTW icmuHHUM (aHra. true) abo xubHum (aHrn. false).
Y dopmanbHin noriyi po3pobaeHo MexaHi3m susedeHHs (aHra. logical deduction)
HOBWX BMCNOB/IFOBAHb Ha OCHOBI 0BMeXeHOI KifIbKOCTi 3a3Aanerigb iCTUHHUX BU-
CcNoBAtOBaHb (akciom).

3a NoriYHOro NporpaMyBaHHA 34iMCHIOKTb He NOCAIA0OBHE BUKOHAHHSA KOMaHZ
BiAMNOBIAHO A0 anropuTMy, a cNpobu BMBECTN HOBE BUCIOB/FOBaHHA Ha OCHOBI 3a-
JaHUX ICTUHHUX BWC/IOB/IOBaHb i AOBECTU MOTO iCTUHHICTb abo XMBHIcTb. JloriuHe
nporpamMyBaHHA 3aCTOCOBYHOTb B aHasi3i NPUPOAHUX MOB, AOBEeAEHHI MaTeMaTny-
HWX TeOpPEeM, CUCTEMAX LUTYYHOTO iHTeNeKTy TOLO.

( N
TECTOBI 3ABAHHA

MOBA MPOIrPAMYBAHHA BNCOKOIO PIBHA — LLE MOBA AJ1A NMPOIPAMY-
BAHHA:

1. apudmeTnyHmx BMpasis

2. eKOHOMIYHMX po3paxyHKiB

3. y pi3HUX NpeaMETHUX rany3ax
4. xomn'roTepHuX irop

WO BNKOPNCTOBYHKOTb AK KOMAHAW MOB MNMPOIPAMYBAHHA BNCOKOTIO
PIBHA?

1. CnoBa npupoaHOi MOBU

2. CnoBa anroputMiyHOI MOBMU
3. JloriyHi BMpasun

4. MatemaTuyHi BMpasu

(& )
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Po3ain 10
ONEPALLIMHI CUCTEMMU KOMIT'IOTEPIB

OnepauiiHa cucTemMa Cy4acHOro Komn'toTepa — Le KOMMAEeKC crneuianbHUX
(cucTemMHMX) Nporpam i3 pisHOMaHITHUMKU bYHKLIAMK Ta XapakTepucTMkaMu, ToMy
AaTh BUYEPIHE BU3HAUYEHHA TaknUX CUCTEM Jy>Ke BaXKKO.

10.1. KOPOTKA ICTOPIA PO3BUTKY OMEPALINHUX CUCTEM

IcTOpia po3BUTKY OnepauiiHUX CUCTEM HEPO3PUBHO MOB'A3aHa 3 PO3BUTKOM
CaMoi KOMIM'FOTePHOT TEXHIKM.

Komn'toTepn nepLuoro noKONiHHA Ha eNeKTPOHHUX IaMMax MPOEKTyBana, CTBO-
ptoBana, nMporpamyBana M ekcnayaTyBana Ta cama rpyna atogen. Mporpamysanu
Taki KOMM'KOTEPU MALIMHHUMUK KOMaHAaMu, i TOMy MpO onepawuiiHi cuctemun He
MOTN0 UTU 1 MOBMW.

Komn'toTepn gpyroro mokoniHHs 6yno nobysoBaHO Ha OCHOBI TPaH3UCTOPIB.
3HauHo 36inbLuMaacs IXHA HAAIMHICTb, 3MEHLUMANCA Maca, rabapuTn 1 eHeprocno-
XWBaHHA, 36aratmnoca W ycknagHuaoca nporpaMHe 3abesneyeHHs. lMporpamu
AN KOMMN'HOTEPIB CTBOPHOBAAW i3 3aCTOCYBaHHAM MOB aceMbiepa i MOB BMCOKOTO
piBHA: moBa FORTRAN ana HaykoBux Ta iHXeHepHux 3agad i moBa COBOL ans
€KOHOMIUHMX i 06/1iKoBMX 3agay. HanvcaHi nporpamu Habueann Ha nepdokaprax,
34MTyBaAN 3 HWUX 3a JOMOMOIOHO CreLiasbHOro MPUCTPOIO | HaZCUAaIM Ha BUKO-
HaHHA. Pe3ynbtat poboTM nporpamu po3apykoByBaaun Ha nanepi. Ockinbkn npo-
LleC BBEAEHHA i BMBeJeHH:A 6yB 3HaUHO TPMBa/IIMM 3a NPOLLEC BUKOHAHHA Npo-
rpamy, TO MpPOLLeCOp 4YacTo MPOCTONOBAaB, 4eKkarouW, MOKWM 3aBaHTaXWUTbCA
nporpama. Jna eKOHOMHOIO BUKOPWUCTaHHA MaLUMHHOIO Yacy 3acTOCOBYBaaM Tex-
HoNorivo nakemHo20 0bpobsieHHsA. Kinbka nporpam, HaHeceHux Ha nepdokapTy,
36upanv B oAWH NakeT i BBOAUAM Y KOoMN'toTep. KpiM nporpam Ao naketa BXOAUAM
nporpama-TpaHCaATOp i3 MOBW BMCOKOTFO PIiBHA Ha PiBEHb MALUMHHUX KOMaHZ, i
neBHa KiNbKiCTb KepigHux nepgokapm. Ui nepdokapty, wo 6ynm npoobpazom
onepauivHuX cMcTeM, AaBaan KOMaHAM NPoLEecopy 3anyCcTuTi NporpamMun Ha TpaH-
CAsLio, 3anyCcTUTU BiATPaHCNbOBaHY nporpamy (OB'€KTHWUI KOA) Ha BUKOHaHHS,
BMBECTU pe3ynbtat pobotu nporpamu. Mprkaagom Takoi NpUMITUBHOT onepaLin-
Hoi cuctemun Byna FMS (Fortran Monitor System) gna nporpam, HanMcaHMX MOBOHO
FORTRAN.

TpeTe NOKONiIHHA KOoMMN'toTepiB Byn0 NobyaoBaHO Ha MIKpPOCXeMax Masoro
cTyneHs iHTerpauii. LLlo6 3a10BOALHUTA BUMOTMM B Pi3HMX chepax 3acTOCyBaHHS,
noyanm BUMyckaTn cepii KOMM'tOTePIB, WO Maan ojHakoBe nporpamHe 3abesne-
YeHHA, OfHaK pi3HYy NpPOAYyKTUBHICTb. TOH6TO HammcaHy nporpamy MoxXHa 6yno
BMKOHYBaTW Ha Byab-sKOMY TUMi KOMMN'tOTEpPa, WO BXOAMB A0 cepii, ane 3 pi3HOM
weuakoaiero. lMpuknagom Takoi cepii komn'totepiB € IBM System/360 dipmu
IBM.
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Ana nporpamHoro 3abe3sneueHHs IBM System/360 6yno po3pobneHo onepa-
uiiHy cuctemy 0S/360, y sdAkii  peanizoBaHo 6azamo3adadyHicme  (aHrA.
multitasking) — 3gaTHicTb 3abe3neuyBaT BUKOHAHHSA KiJbKOX MPOrpam ofHouvac-
HO. HeobXifHICTb TaKoro pexxnmy 3yMOBAEHO TUM, LLO LWBUAKOAIA NpoLecopa Ha-
H6arato nepeBuLLYE LBMAKOAIO NPUCTPOIB BBEAEHHSA Ta BUBEAEHHS, | TOMY Mij yac
ix poboTn npouecop npocrtotoe. OcobanBO Lie XxapakTepHO A1A eKOHOMIYHMX 3a-
Aad, Y AKNX MpoLLecop BMKOHYE onepaLii copTyBaHHA iHbopMaL,ii Ta iHWi Hecknaa-
Hi MaTeMaTM4Hi onepaLiii, TUM4YacoM sK onepauii BBeAEHHS | BUBeAEHHSA 3aliMa-
FOTb OCHOBHY 4acTMHy pobouyoro uacy. LWo6 po3s'sasatm uro npobaemy,
onepaTMBHY NMaM'aTb MOAINAAM Ha YaCTMHW, Y KOXHY 3 AKMX 3anucyBaan CBOHO
nporpamy. Koan fo ogHi€i 3 nporpam BBOAUAWM IHGOPMaLitO, IHWI nporpaMmu no
yep3i MOrM BMKOPUCTOBYBaTK npoLecop. CTBOproBanaca inko3ig, WO KOXHa npo-
rpama Mae CBiil, abCTPaKTHWUIA NpoLecop.

Kpim 6arato3agauvHocTi 6yn0 peanizoBaHO TaKoX 3UMTyBaHHA iHGoOpMaLii 3
nepdokapT y Mipy TOro, K 3BINbHAANCA AINSHKM Nam'aTi. Takui TEXHIYHUI Npu-
MOM AicTaB Ha3By «nidkayka (caoniHa)» (aHrn. swapping).

OcobanemmM BMAOM bHaratozasavyHoCTi € cucmema po3noduly yacy (aHra. time-
sharing system). Ha BigMiHy Bif MakeTHOro pexumy, Ae nepemMmrkaHHa MiX 3aja-
YaMu iHiLitOe caMa 3agada nicna ii 3aBepLUEHHS, Y CUCTEMI PO3MOAiNY Yacy KOXHIl
3ajaui BifBOAMTLCA CBIi MPOMIKOK Yacy, BMNPOAOBX SKOrO 3aZayva KOPUCTYETbCS
neBHUM pecypcom komn'totepa. Cuctemy posnoginy vacy 6yno peanizoBaHO Ha
AesKMX KOMM'toTepax TPETbOro MoKOoNiHHA. [lo Takmx MOTY>KHUX Ha TOW Yac npu-
CTPOIB, AKi Ha3uBanu meliHgppelimamu (aHrn. mainframe), 6yno nig'egHaHO H6AN3bKO
COTHI KOpWCTYBauiB yepes ixHi TepMmiHanun. [ns umMx KOMN'toTepiB CTBOPUAW onepa-
uiviHy cuctemy MULTICS, sika 3abe3neudyBana poboTy cucTemMmn po3noginy yacy.

LUle opHieto BaxauBO PO3POHBKOHD uYaciB TPeTbOro MOKOAIHHA  Byau
MiHIKOMN'tOTepW, ManoMNOTY>XHi, ane AeLllesi, AKi Maau LIMPOKe 3acTocyBaHHA. s
MiHiIKOMN'toTepiB po3pobunn onepadiriby cuctemy UNIX, pi3Hi Bepcii skoi BUKO-
puctoBytoTb gotenep. Wo6 HanucaHi nporpamun 6yam npuaatHi ans 6yab-skol
UNIX onepauiviHoi cuctemu, |EEE (Institute of Electrical and Electronics
Engineers — IHCTUTYT IHXEHEPIB €NEeKTPOTEXHIKN | eNeKTPOHIKN) BUMYCTUB CTaH-
napt POSIX, akoro fotpuMytoTbcs 6inbliicTe onepauiiHmx cuctem UNIX.

OnepauinHa cuctema Linux 6arato B yomy cxoxa Ha UNIX. MNouaTkoBy Bepcito
Linux Hanucas ¢iHcbkuii cTygeHT JliHyc Topsanbac (Linus Torvalds). Lia Bepcisa €
6e3nnaTHO, JOCTYMHO ANs BCiX oxounmx. KpiM TOro, y Hei BIAKPUTUA BUXIAHWN
KOZ, WO Aa€ MOX/MBICTb BHOCUTU 3MiHW. 3a Becb nepiog ekcnayartauii Linux 6ara-
TO TaJlaHOBUTMX MPOrpaMicTiB-eHTY3iacTiB NOCTINHO NofinwyBann cuctemy. 3apas
LS onepauiiHa cucTeMa € OZHIEr 3 HaedeKTUBHILWNY, Ti LUMPOKO 3aCTOCOBYHOTb Y
6aratbox chepax.

YeTBEpPTE MOKOJIHHA KOMM'HOTEPIB — MEPCOHaNbHI KOMM'tOTepn — 3'ABMNOCH
3aBAAKWN MpPOrpecy y BUIOTOB/IEHHI IHTErpanbHUX Mikpocxem. [Noyann MacoBo BU-
nyckaTW iHTerpajbHi MIKPOCXeMW HaABWCOKOro CTyMeHs iHTerpauii (very-large-
scale integration, VLSI). Lle gano 3mMory po3micTuTv Ha NOBEpPXHi O4HOro KpucTana
He TiNbKN OKPeMi NPUCTPOI KOMN'toTepa, a 1 BECb NpoLecop 3araioM. Takuii npo-
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Lecop AicTaB Ha3By «Mikponpoyecop». Ha OCHOBI MiKpOnpoLecopiB i MiKpocxem
nam'aTi  HaZBWCOKOrO CTYMeHs iHTerpauii no4yanu BUMYyCKaTV MEepPCOHasbHI
KOMM'tOTepU 3a AOCTYMHOK A/ OKpeMumx ocib uiHoto. MNeplwa onepadiiHa cucte-
Ma, po3pobieHa AN MepCoHaNbHUX KOMM'toTepiB Ha 6as3i MikponpoLlecopa
8080/8085 o¢ipmu Intel, — CP/M (Control Program for Microcomputers). Kosu
BCECBITHbO BigoMa dipma IBM nouana BMnyck nepcoHanbHoro komn'totepa I1BM
PC, iHwa Bigoma dipma Microsoft ctBopuna Ans HbOro onepauiiHy cuctemy MS-
DOS (Microsoft Disk Operating System). Komanan 8 MS-DOS BBOAMAUCA 3 KNaBia-
Typw i Bigobpaxanuca y komaHOHOMY pAOKY.

Linpoke KONO KOPWUCTYBauyiB MEPCOHaNbHWX KOMM'IOTEPIB  He  Mau
KOMMN'toTepHOI MiaroToBku. LLLo6 3pobuTn «apy>KHIM» iHTepdenc ans Takmx Kopuc-
TyBauiB, CtnB [>xo6¢ (Steve Jobs) 3actocyBaB epaghivHuli iHmepgpetic (graphical
user interface, GUl) Ha nepcoHanbHoMy komn'toTepi Macintosh (ckopoueHo Mac),
Ak Bunyckana dipma Apple. padiyHnin iHTepdpenc BMKOPUCTOBYBAB 3HAUKM,
MiKTOrpamMy, MeHI0, Lo 3Ha4yHO CnpolyBano poboTy 3 nepcoHaNbHUM
KOMM'OTepPOM. 3BaXkatoun Ha BENUKWUIA ycnix y kopuctysadie, dipma IBM nouana
BUMKOPWCTOBYBATU Liei iHTepdelnc ana CBOIX NepcoHanbHMX komn'totepiB. Cneuia-
nictn dipmn Microsoft pospobuamn Windows sik Haabyaosy (aHra. shell — «obo-
NoHka») Hag cuctemoto MS-DOS, faka B noAanbliOMy pO3BUTKY CTana CaMoCTin-
HOK OMepavuiiHO CUCTEMOID i3 rpadiuHKM iHTepdelicom.

10.2. NIPU3HAYEHHSA OMEPALLIMHUX CUCTEM

OnepaLiiHi cMcTeMU BUKOHYHOTb Y KOMM'tOTEPi ABi rON0BHI QyHKUIi. 3 ogHOro
60Ky, BOHW 3AINCHIOIOTb KEepPYBaHHSA MPUCTPOSIMU KOMM'toTepa, TOH6TO anapaTHUM
3abe3neyeHHsAM, a TakoX MeBHMM NPorpaMH1UM 3abe3neyeHHAM Mif Yac BMKOHaH-
HA nporpam. 3 iHWOoro, onepauiiHi cnctemMy 3abe3neuyroTb B3aEMOZIKO KOPUCTY-
Baya 3 anapaTHMM i MporpamMHMM 3abe3nedeHHAM, pobaATb MOro MakCcMmanabHO
NPOCTUM, 3pYYHUM i ePeKTUBHMM. PO3rNsiHEMO AOKAagHiLe i GyHKLT.

OnepauiiHa cnctema — MeHeA Kep pecypciB KoMmn'totepa

MpwncTpoi y cknagi cydacHOro KOMM'toTepa MatoTb CKAAAHY BHYTPILLHIO CTPYK-
TYPY, KOMMJeKC napamMeTpiB i XxapakTepUCTMK, NobyaoBaHi 3a PisHMMK NpuHLUMMa-
MW. ¥YCi Ui NpUCTpoOi CTaHOBAATb anapaTHe 3abe3neyeHHs kKoMn'toTepa. BpyuHy ke-
pyBaTW TakvM CKAAAHVMM «rOCMoAapCTBOM» Jy>Xe BaxKo, a B 6araTbox BMnagkax
B3arasi HemoxmBo. KpiMm anapaTHoro, notpibHO TakoX Yy3rogxysath poboTy
nporpamHoro 3abe3sneveHHs. Lle moB'A3aHO 3 TUM, WO B Cy4YaCHUX KOMM'tOTepax
OZHOYaCHO MOXYTb BUKOHYBaTUCS AeKinbka nporpam. MoTpibHO po3noginntu mix
HAMW Nam’'ATb, MPOLLECOpP Ta iHWIi MPUCTPOI, YHEMOXAMBUTA HeCaHKLiOHOBaHe
BTPYYaHHs OAHi€l nporpamu B poboTy iHWwoi. Lle 3aBaaHHsA bepe Ha cebe onepa-
LiiHa CUCTEeMa, OfHI€E 3 OCHOBHUX QYHKLiIA AKOT € KepyBaHHA anapaTHUMW i Npo-
rPamMHUMKM 3acobamu, fiKi YacTo Ha3uBaKTb pecypcamu komn'totepa. OnepaLinHa
cncTeMa € MeHedXepoM LMX pecypcis.
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OnepauiiHa cuctema — nocepeaHUK MK KOpUCTyBauem
i anapaTHMm 3a6e3neyeHHAM

[Apyroto BaxxnnBoro GYHKLIiEHD onepaliiHuX cucTeM € 3abe3neyeHHs B3aEMO-
Ail KOpUCTyBaya 3 TakMuMu NPUCTPOSMU KOMM'tOTepa, ik NpoLiecop, nam'atb, Npu-
CTPOI BBeZAEHHSs | BMBeAeHHs iHpopmaLil. OnepaLliinHa cucteMa sik nocepesHuK
6e3nocepesHbO B3aEMOZIE, 3 O4HOrO HOKyY, 3 MPUCTPOAMMU, WO BXOAATb A0 CKAAAY
anapaTtHoro 3abe3neyeHHs, 3 iHWOro — 3 NpUKAagHUMKU NporpaMammn KOpUCTyBa-
ya.

Yci ui npucTpoi € cknagHMMK, OCHOBaHI Ha Pi3HUX NpuHUMNax i matoTb Harato
TMNIB i MoandiKaLii, AKi NOCTIMHO 3MiHIOKOTLCA B MpoLieci po3BUTKY. Hanpuknag,
3rijHO i3 3aKOHOM Mypa MPOAYKTMBHICTb NPOLLECOPIB MOABOKETLCA KOXHI MiBTO-
pa poky. Mpouecopu pi3HMX BUPOBHMKIB MatoTb Pi3Hi KiIbKiCTb PEFICTPIB, CTPYKTY-
py i weuakogito. LLlo6 HanucaTy nporpamy, NporpamicT Ma€e AOKAagHO 3HaTw
CTPYKTYpY NpoLecopa, KibKicTb i 0COBANBOCTI MOro pericTpiB, CUCTeMy MaLlUMHHUX
KomMaHa. [Nporpamun ans NpoLLecopiB He € B3aEMO3aMiHHUMU. AHanorivHi Nnpobne-
MW BWHWKaOTb, Hanpuknag, AnA NpuHTepiB abo 30BHILIHIX MPUCTPOIB Nam'aTi.
MpuHTEpW, 30KkpemMa, NobyAoBaHi 3a Pi3HMMKU GIBMYHUMM NpUHLMNAMK (na3epHi,
CTPYMEHEBI, MaTPWYHI), MatoTb Pi3Hi CTPYKTYpY, GyHKUIT i napameTpu. CTBOptOBaTH
iHAVBIAYanbHI NporpaMu Ans Takoro PisHOMaHITTA Mawxe HeMoxanso. Kpim Toro,
nporpammn KopucTyBayda 34ebibLIoro CTBOPHOKOTb MOBaMW BUCOKOTO PiBHA, a KO-
MaHAW KepyBaHHA Qi3MYHUMWN NPUCTPOSMMU € HN3bKOPIBHEBMMM.

o6 3BinbHUTM nporpamicta Big notpebu 3Hatn getani GisvyHOI peanizauii
NPUCTPOIB anapaTHOro 3abesneyeHHs i Aatn MOMy 3mMory epekTMBHO MpaLtoBaTut
3 MOBaMM BMCOKOTO PiBHS, orepaLiinHa cucteMa bepe Ha cebe dyHKuito besnoce-
pPeAHbOro KepyBaHHA Qi3UYHUMUK npucTposamu. [etani di3nyHOI peanizauii npu-
CTPOIB MPMXOBaHI BiA4 MpoOrpamicra, i BiIH MOXe 3BepTaTuCA A0 HWUX JauLle 3a noce-
peAHMLTBa onepauiiHoi cucteMn. B3aemogito onepauiiHoOi cucteMu | NpUCTPOIB
anapaTtHoro 3abe3neyeHHs 3abe3nevytoTb NPOrpamMHi M anapaTHi 3acobu, AKi Ha-
3nBakOTb (HMepghelicomM anapamHozo 3abe3neyeHHs.

OnepauiiHa cucTeMa CTBOPHOE TakoX B3aEMOAII0 3 NPUKAAZHUMW NpOrpamamu.
LLlo6 3abe3neunTtn epekTBHE NPOrpaMyBaHHs MOBaMW BUCOKOTO PiBHS, MPUKAAAHI
nporpaMy MatoTb cnpasy He 3 Qi3UYHUMK NPUCTPOAMK, a 3 y3araibHeHVMM, ab-
cmpakmyumu 06'ekmamu, AiKi 4acTo Ha3nBatoTb NPOCTo abcmpakyiamu. Taki 06'ekTy
€ BTIIGHHAM NPUHLMNY abcmpazysaHHs, AKUM NOAATaE B HafaHHI MOXJMBOCTI NPO-
rpamicToBi 30CepeanTnca Ha PO3B'A3aHHI TBOPUMX 3a4ay BULLIOTO PIBHA Y NpeaMerT-
Hil ranysi, a AeTasli KOHKPETHOI peasizaLii mepeksacT Ha onepauiriHy cuctemy. Ha-
npvknag, y nNpUKNaZHIA NporpaMi  OAHIEHD KOMaHZOH  3AIMCHIOETbCA  3anuc
pe3ynbTaTy onepaii B MaM'aTb, @ Ha onepawiiiHy CuUcTeMy MOKNaJAETbCA 3aBAaH-
HA — 3HaNTW AiNsHKY Nam'sTi, y AKi 36epiratoTbcs AaHi L€l NpukaagHoi nporpamu,
Jani 3HaWTW BINBHUI CEKTOP Ha AMCKY, COOPMyBaTV KOMaHAY Ha nepeMilleHHs ro-
JIOBKM Ha LW ceKTop, MO3WLIOHYBaTW rOA0BKY Haj MOTPiOHWUM CeKTopoM, chopmy-
BaTWM KOMaHAy 3anwucy i, MOXJ/IMBO, NEPEBIPUTN NMpaBubHICTb 3anucy. OTXe, 3aMicTb
3anncy Ha MeBHY AINAHKY NaM'ATi Ha KOHKPETHOMY MarHiTHOMY AMWCKY, Mporpamict
Ma€ cripaBy i3 3anmcom Ao abcTpakTHoro ob'ekta — ¢hadiny.
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MporpamMHi 1 anapaTHi 3acobu B3aeMogii onepawinHoi cMcTeMu 3 NPUKNagHN-
MW NporpamMamu CTaHOBAATb iHMepghelic NpUKAAOHUX NPO2Pam.

10.3. PEXKXNUMW POBOTU KOMM'FOTEPA

Mporpamu, Wo BXOAATb A0 CKAady OnepauiiHOl cuctemMu, SiK i NpUKAagHi npo-
rpamu, BMKOHYHOTbCA MPOLECOPOM i 36epiratoTbca B Tii CaMiii OCHOBHIN Nam'sTi.
OgHak, Ha BiAMiHY Bif NPWKAaAHMX NpPOrpam, Nporpamu onepauifHoi cUcTeMM
MatoTb BULLMIA pigeHb npusiieis (aHrn. privilege level). 3Baxaroun Ha Le, po3pis-
HAIOTb ABa pexumMu poboTn Komn'toTepa: npusiteliosaHuli (aHrn. privilege mode),
y AKOMY BUKOHYIOTbCA KOMaHAW Nporpam onepawuiiHol CUCTEMY, | pexxuM poboTu,
y SIKOMY BUWKOHYIOTbCA MPUKAaAHI Mporpamu kopucmysa4ya (aHrn. user mode).
MpuBinenoBaHWii pexnm poboTn Ha3nBarOTb TakKoX Y MEBHUX onepaLiiHux cucte-
Max 3axuweHum pexumom (aHrn. protected mode), abo pexumom cynepsizopa
(aHrn. supervisor mode), a peXum cnoXxnBada — peasbHUM pexumom (aHr. real
mode). Ha anapaTHOMYy piBHi NPWBINENOBaHNI PEXUM PEani3yeTbCs BUKOHAHHAM
npuBinerioBaHnx onepawin.

HaviBaxxnuvBiwi nporpamu onepauinHoOi cucTemu, Aki 3aBaHTaXeHi B OCHOBHY
nam’aTb i GYHKLiOHYHOTb ¥ MPUBINIENOBaHOMY PeXUMI, € A0poM onepaLiiHOl cuc-
Temu (aHrn. operation system kernel).

B3aemogis Mix npukaagHMMmn nporpamamMu 1 onepaLiiHO CUCTEMORD peani-
3y€TbCA 3@ JOMOMOrOK MeXaHi3My cUCmeMHOo20 8UKAUKY (aHr. system call). Akwio
NPUKAaAHIA Nporpami NoTpibeH NeBHUI pecypc KOMM'toTepa, BOHa HaACUNaE sapy
onepauiHoi cuctemmn 3anut. MNpouecop NepeMuKaeTbCs B MPUBINENOBaHUN pe-
XM poboTy, i 4O PobOTM AONYyYaETbCA Ta MporpamMa onepauiHoi cMcTeMu, fika
3abe3neuye 0b6C/NYroByBaHHA LbOrO CUCTEMHOMO BWKJMKY. 3aBepLuvBLUX POOOTY,
onepadiiHa cuctemMa nepesae pesyastaT NPUKAaAHIA nporpami i nepeMmnkae npo-
Llecop y peanbHUin pexum pobotu. MNpuknagHa nporpama Aani NPOAOBXKYE CBOO
pobOoTYy.

10.4. CTPYKTYPU ONEPALLINHUX CUCTEM

Bumorn fo onepauiiHnx cMCTEM 3anexaTtb Bif ranysi 3acTOCyBaHHS i Npu3Ha-
UeHHs KoMM'toTepiB. BiaAnoBiAHO J0 LUX BMMOT 3MIHIOKOTLCA CTPYKTYpU onepaLiin-
HUX cucteM. KpiM TOro, Ha pPO3BUTOK CTPYKTYP BEAWKWUMA BMAMB Ma€ Mporpec
y cdepi anapaTHOro i nporpamHoro 3abesneyeHHs. Po3rnsHeMO HalnowmnpeHiLwi
CTPYKTYypW onepawiiHuX CUCTEM.

Y MoHonimHux onepauiHux cuctemax yci GyHkLii 3ocepegykeHo B aapi. Cuc-
TEMHI NporpamMu onepalinHoi CUcTeEMM MOXYTb BUKANKATU OfHa OAHY, Wob6 06-
CNY>XWTU CUCTEMHUIA BUKAWK MPUKNAZHOI Nporpamu, i Le € nepeBarotd MOHOIT-
HWX onepaLinHNX CUCTEM.

Y npoueci po3BuTKy onepawiiHi CUCTEMU KOMM'HOTEPIB MOBCAKYAC YCKAAHHO-
toTbcsl. KinbKiCTb CUCTEMHUX NpOrpam, WO BXOAATb A0 Cy4acHMX onepauiiHuX cuc-
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TeM, AOcArae KiNbkox TUcAY. Po3MilleHHs BCix Lux nporpam B fapi pobuTb MOHO-
NITHY onepaLiiHy CMCTEMY FPOMI3AKO0. 3pOCTaE MMOBIPHICTb HECAHKLIOHOBaHOTO
BOCTYNy OAHIEl CMCTEMHOI NporpamMu B poboTy iHWOI. 3 ornsgy Ha Le, MOHOJITHI
onepauiiHi  cuCcTeMW  AOLINBHO  3aCTOCOBYBaTM B MOPIBHAHO  MPOCTUX
KOMM'tOTEPHUX MPUCTPOAX.

CvcTeMHi nporpamu onepawivHOl cMcTeMn MOXYTb MaTW Pi3Hi Hacnigkn yHa-
CNigOK MOMWIOK i HEeCaHKLIOHOBaHOrO BTPY4YaHHA. B ogHMX cucTeMHUMX nporpa-
Max, Hanpukaag, y nporpami pobotn 3 NpoLecopoM, MOXYTb CTaTUCA KaTacTpo-
biyHi HacniaKy, TMMYacoM fiK MOMWAKY B Mporpami poboTu 3 NPUHTEPOM MOXHa
Nerko BUNpPaBuUTK.

3 ornagy Ha ue nporpaMu ornepalifHOi cMcTeMU NOAINAOTb 3a CTYNeHeM 3a-
XWCTY Ha KifbKa PiBHIB. 3i 36iNblUEHHAM PiBHA 3pocCTae obcAr NpuBINeiB Takmx
nporpam i 3abe3neyyeTbca BULWUIA CTYNiHb 3axuUcTy. MNpuknagHi nporpaMu matoTb
HaMHWXXUYNIN piBeHb MPUBINEIB i MOXYTb 3BepTaTUCA 4O CUCTEMHWUX MNporpam
HUXXYOrO PiBHSA. AKLLO NpOrpami HUXYOrO PiBHSA MOTPIOHO 3BEPHYTUCA A0 MpO-
rpaMun BULLLOTO PIiBHS, 34IMCHIOETLCA BUKAWK, NOAIGHUIA O CUCTEMHONO BUKANKY
npuknagHnux nporpam. PetenbHoO nepesipsatoTbCsA NpaBa AOCTYNy i piBeHb NpPUBI-
NeiB, i B pasi NO3UTUBHOIO pe3ynbTaTy NporpamMa BULLOTrO piBHA Hajae noTpibHy
nocayry nporpamMi HUX4Yoro piBHA. bazamopigHesi onepauinHi cMcteMy MaroTb
BMLLUWIM CTYNiHb 3aXWULLEHOCTI MOPIBHAHO 3 MOHONITHUMWU. OfHaK NPOAYKTUBHICTb
HaraTopiBHEBUX CUCTEM 3HUXYETbCA Yepe3 HaraToCTyneHeBUI BUKAUK MK PiB-
HAMM.

Besnvika KinbkicTb nporpam B sapi Npu3BoaUTb J0 HeedeKTMBHOCTI i ciabkoi
3aXMLLEHOCTI onepaLiiHOi cMCTeMM, TOMY OCTaHHIM 4YacoM € Ay>Xe MOMNyAspHOH
KoHuenuia mikposdpa (aHrn. microkernel). 3a wieto KOHUeNUieO B A4pi onepaLin-
HOI CUCTEMW peanisytoTb NNLLEe HEBEAWKY KiNbKIiCTb TaKMX CUCTEMHWX Mporpam, He-
CaHKLIOHOBaHMM AOCTyn abo MOMWAKM B AKUX MPU3BOAATb A0 KaTacTpodiuHmx
Hacnigkie. [lo pewTy nporpam onepaliinHoi CUCTEMU 3AIACHIOETLCA CMPOLLEHU
Joctyn.

Y nporpamHomy 3abe3neyeHHi CyyacHWX KOMM'tOTepiB, AK CUCTEMHOMY, TaK i
NPVKNAZHOMY, LIMPOKO 3aCTOCOBYIOTb eMy/IAyiko — CTBOPEHHA nporpamu abo
KOMMJieKCy nporpam, aki 6 MOBHICTIO BIATBOPIOBaAN NOBEAiIHKY peanbHOro ob'ekTa.
EmyntoBaTM MOXHa NpUCTPOi anapaTHOro 3abe3neyeHHs KOMM'toTepa, Hanpuknaz
NPUHTEPW, CKaHepw Towwo. MNporpamy, CTBOPEHY ANA APYKYBaHHA Ha OAHOMY TuMi
NPUHTEPa, MOXHa APYKYyBaTW Ha iHWOMY Qi3NYHOMY MpPUHTEpPI, CTBOPUBLUN eMy-
NIALI0 LbOro NPUCTPOLO.

EmyntoBaTV AOLINBHO He TiNbKW OKPeMi MpUCTPOi KOMN'toTepa, a i horo one-
pauinHi cuctemn. ba 6inblue, Ha ogHOMY Qi3UHHOMY KOMM'HOTEPI MOXHa e€MyJto-
BaTW KiJibka onepaLiiHNX CUCTEM, | KOPUCTYBadi KOMM'toTepa MOXYTb OAHOYACHO
npawutoBaTh 3 pi3HUMK onepauiiHumMu cucteMamu. CTBOPHOETBCA iN1H03is, WO KO-
>XXEH KOPWCTYBau MpaLtoe Ha CBOEMY KOMM'tOTepi, Xxoua QisnyHWUiA KOMN'KoTep TOW
camuii. Taki ysiIBHi KOMM'KOTEPY, SKMUMU KOPUCTYHOTLCS Pi3Hi KOPUCTYBaui, Ha3vBa-
FOTb BIPMYA/NbHUMU MAWUHAMU.
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10.5. OCHOBHI ®YHKLLIT ONEPALIMHUX CUCTEM

Y npoueci cBOro po3sutky onepauiiHi CMCTEMU NPOWLLAM LWASAX Bif NPUMITUB-
HMX Nporpam, fiki BUKOHYBaaW Kifibka AOMOMIDXKHUX onepaLiiil, 4O Cy4aCHUX KOMIM-
NIEKCIB 3i CKIaJHOM iEpapXiYHOIO CTPYKTYPOHO, 3 baraTtbma pisHOMAaHOBUMU DYHK-
LioHaNbHUMK MOXANBOCTAMU. OYHKLIT onepauiiHUX CUCTEM 3anexaTb TakoX Bif
IXHbOrO NPU3HaYeHHA, Hanpukaag GyHKLIi onepauinHoi cnctemMm MobinbHoOro Te-
nedoHy Bigpi3HAOTECA  Big GyHKUIT OnepauiiHoi  cMCTeMU  MEPCOHANbHOTO
Komn'toTepa i TUM binblie cepeepa. Po3rnsHeMO Ha3aranbHiwi GyHKLUIT onepaLin-
HWUX CUCTEM LLUMPOKOrO MPU3HAUYEHHS.

OpraHi3auin i kepyBaHHA BUKOHaHHAM Nporpam

BvkoHaHHA nporpam € OAHIEHD 3 HaVMBaXXAMBIWNX PYHKLIM onepauinHuX cuc-
Tem. Wo6 BukoHaTM nporpamy Ha KoMM'toTepi, MOTPIGHO HajaTW MeBHi pecyp-
CU — MpoLecop Ha MeBHWI TEPMIH, AiINAHKY Nam'ATi, NPUCTPOI BBEAEHHS | BMBe-
JEHHA, a TaKoX OpraHi3yBaTu iX B3aEMOZiF0 Y MPOLLeCi BUKOHaHHA Mporpamu.

CyuacHi komn'totepu 3aebinblioro baratosagayHi, TO6TO BOHM OAHOYACHO BU-
KOHYHOTb Kiflbka mporpam. Ha gesakux Tunax KOMMN'toTepiB, Hanpwkaaz cepBepax,
npautotoTh Kislbka kopucTyBadiB. OpraHizoBytoun poboTy Komn'toTepa B LMX YMO-
Bax, MOTPIOHO 3 MaKCcMMabHOK ePeKTMBHICTIO PO3MOAINNTM pecypcy KoM toTepa
Mi>X nporpamamu.

LLle oaHiet0 BaxnMBOtO OBCTAaBMHOK € HeoAHaKoBa LWBWAKOAIS MpoLecopa,
nam'ATi Ta NPUCTPOIB BBeAEHHS | BMBeAeHHSA. [lig yac OAHOro 3BEPHEHHA A0
nam'ATi NpoLLecop MoXe BMKOHaTK AecATkn abo coTHi onepauin. CBOEK Yeproto,
niZ Yac OAHOro 3BepHEHHA A0 MPUCTPOIB BBEAEHHSA | BUBEAEHHSA, HaNpWKNaz OA-
HOro BBEAEHHA OAHOro CMMBOJY 3 K/aBiaTypw, NPOLLECOp MOXe 34iNCHUTU AecAT-
KW 1 COTHI 3BEPHEHb A0 Nam’'aTi.

3BaXkalounM Ha BCi Li acrnekTW, MOXHa KOHCTaTyBaTW, WO B Cy4yaCHWUX
KOMM'toTepax nporpamMu Mam>ke HiKOJM He BUKOHYHOTbCS LLIIKOM, Bif mo4aTtky Ao
KiHLSA, @ NOAINAOTbCA OnepaLiiHO CUCTEMOKD Ha YacTWHW, | Li YaCTUHW BUKOHY-
FOTbCA B TakoMy MopAaKy, Wob6 3abe3neunT MakcMManbHy edeKTUBHICTb
komn'toTepa. a4 BU3HaYEHHA TakuX MPOLIeCiB LUMPOKO BUKOPUCTOBYHOTb MOHATTA
«MPOLEC» | «MOTIK».

lpoyec (aHrn. process) — Le cucTeMa Aii NpUCTPOIB Komn'toTepa A8 BUKO-
HaHHA nporpamun. Jna KoXHOro npotecy, To6To ANs BMKOHaHHA Mporpamu, ne-
peabaueHo neBHi pecypcu. MNo-neplue, KOXHIN Nporpami BiABeAEHO OKpemy fi-
NAHKY Mam'aTi, Tak 3BaHWA OKPEMWA adpecHuUll npocmip, 3axvLLeHUn Bij
HecaHkLioHoBaHoro goctyny. MNo-apyre, HagaHo JOCTYN A0 NpoLLecopa Ha NeBHUN
yac. 3BaXkaroum Ha BaXkK/IMBICTb LbOro pecypcy, AOCTyn A0 NpoLecopa HajaroTb He
Ha BeCb TePMiH BMKOHaHHA MPOrpamu, a 4YacTMHamu, wob 3abesneunT Makcu-
MaJibHe 3aBaHTaXKeHHs MpoLiecopa i YHUKHEHHs 1oro npocTois. |, HapewwrTi, nepea-
6ayeHO JOCTYN J0 MPUCTPOIB BBEAEHHA | BMBEAEHHA ANA BBEAEHHA BXigHWX Aa-
HWUX | BUBEAEHHA pe3ybTaTiB.
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[3 MeToto edeKTMBHOro BUKOPUCTaHHA pecypciB KOMMN'toTepa, nepesycim npo-
Llecopa, AOLUiNbHO NPoLeC NOAIANTA Ha YaCcTUHU — nomoku (aHra. thread — «HWT-
Ka») — i BUKOHyBaTW X napanenbHo. [1oTokuW, Ha BiAMIiHY BiZ MpoOLLeCiB, BUKOPUC-
TOBYHOTb CMiNIbHUIA 3axMLLEHUA aApecHUn NpocTip. Y HainpocTiwomy BUMaLKY
npoLec MoXxe CKaAaTUCA 3 OAHOTO MOTOKY.

I3 MOHATTAMM npouecy i NOTOKY TiICHO MOB'fi3aHe MOHATTA «3adaya» (aHra.
task) — mporpamHuin Ko, SKMA Mae BUKOHaTW mpouecop. 3ajada € OAWHULIEHD
poboTM ANA npouecopa. Y AeakMx onepauivHMX cucteMax 3ajadi 06'efHYHTb
y 6inblly oanHWLIO pOBOTM — 3as80dHHA (aHrA. job).

[eckpunrtop i kKoHTekct. [111 KepyBaHHsA NpouecaMy B onepaLiiHii cuctemi
nepegbayeHo deckpunmop (aHra. description — «onucyBay»), WO MICTUTb Taky iH-
dopmadito:

® ineHTMdikaTop;

® TUMN Npouecy, AKUA BU3HAYa€E MpaBuia HajaHHS MEBHMX PecypciB; piBeHb

npioputeTy Npouecy;

¢ iHbopMmauia Npo cTaH, y AkoMy nepebyBae npouec;

® iHbopMaLia Npo 3axuLLeHy AINAHKY Nam'aTi, BiABeAeHy Aaa npoLecy;

® 33c06M B3aEMOZII 3 iHLWIMMK MpoLecamu.

[JeckpmnTopu npoLeciB BXOAATb A0 cKAady iHPOPMaLiHOT CTPYKTYpW, fKa Aa€
3MOry onepauiiHin cuctemi kepyBaTtu npouecamu. Taka CTpyKTypa Mae Ha3By 610k
kepysaHHa 3adadero (aHrn. task control block, TCB), abo 6s0k kepysaHHsA npoye-
com (aHrn. process control block, PCB), i po3miwyeTbca B onepaTvBHIA nam'aTi.
Y peskux onepauiiHux cucteMax, Hanpukaaz y nonynsapHin Windows, ans Bigkpu-
TVX NPOLLeCiB BiABeAEHO CErMeHT onepaTUBHOI NaM'aTi — ceameHm cmaHy 3aday
(aHrn. task state segment, TSS), a agpeca upboro cermeHTta 36epiraeTbcs B cnewi-
a/NbHOMY pericTpi npouecopa (aHra. task register, TR).

Cranu npouecie i notokie. O6pobieHHs iHOopMaLii B MyabTUNPOrpamMHUX
onepauifiHMX cucTeMax — Le CYKYMHICTb MPOLEeCiB. 3p03ymifno, Wo B KOMM'tO-
TEPHIN CUCTEMI 3 OAHUM MPOLECOPOM Y KOXHNIN MOMEHT Yacy MOXe BMKOHYBaTM-
€A NLe OAMH NMpouec, a napanesbHe 06pPOBAEHHSA 34INCHIOETLCA NEPEMUKAHHAM
npouecopa 3 OAHOro MpoLecy Ha iHWWA. MoK OAWH NMPOLLeC BMKOHYETLCS, iHLLUi
yekaroTb CBOEI Yepru, OTXKe MpoLecn MOXYTb nepebyBaTV B CTaHi BMKOHAHHSA i
HeBMKOHaHHA. CBOEO Yeproto, AKLLO NpoLec He BUKOHYETLCS, TO BiH MOXe nepe-
ByBaTu B CTaHi odikyBaHHs abo B cTaHi rotoBHOCTI. OTXe, MpoLecn  NoTokn Mo-
XyTb nepebyBaT B TaKMX CTaHax:

® CTBOpPEHHA — onepaLiiiHa c1ucTema rotye pecypcu ANA CTBOPEHHSA HOBOTO

npovecy;
® BUKOHaHHA — BCi HEObXiAHI pecypcun HajaHo, 30KpemMa HanBaXKIMBILLMA —
NPOLECOPHUI Yac, i NpoLecop 3a KoMaHgaMu nporpamuv obpobase iHpop-
MalLlito;

® OuiKyBaHHA — HeOobXifHI pecypcn HaZaHo, ofHakK npouec abo MOTiK OYiKye
MeBHOI MOAii, HaNpUKAaZ 3akiHYeHHs NpoLeaypu BBeAEHHs abo BMBEAEHHS
AaHNX, 6e3 AKNX HEMOX/IMBO MEePeNTN y CTaH BUKOHAHHS;
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® [OTOBHICTb — HeObXifHI pecypcu HajaHo, AaHi OTPMMaHO, OA4HakK NpoLecop

3alHATMI BUKOHAHHAM KOMaHZ nporpamu, sika byna B 4epsi nepLuow;

® 3aBeplUeHHA — onepaLjiiHa cMcTeMa 3aBepLuy€e BUKOHAHHSA LibOro NpoLiecy.

MepemMukaHHA KOHTeKCTy M 06pobneHHA nepepuBaHb. LLlo6 edekTnBHO
BMKOPWCTOBYBATU MPOLLECOP i YHMKATW MOro MnpocToiB, NOTPiGHO nepemuKaTut
NpoLecop 3 OAHOrO MNPOLLECY Ha IHWWIA. Taknn Nepexis Ha3nBatoTb NePeMUKaHHIM
KOHMekcmy.

OTxe, OAWH i TOW CaMWI MpPOLLeC MOXe KiNbKa pasiB MepexoAmnTn 3 OAHOrO
CTaHy B iHLIWIA, NOKWN He 3aBeplwunTbCa. [epexoan Mix CcTaHamMu Npouecis 3AiN-
CHIOIOTb 3a AOMOMOIOK0 CUCMeMU nepepusaHb, WO € BaXK/MBOK YaCTUHOO Ore-
PaLiHOI cUCTeMM | peani3yeTbCs SK anapaTHMMK, TakK i NporpaMHMMK 3acobamu.
[NepepusaHHs — ue NPU3YNVHEHHS BUKOHAHHSA OAHOrO MpoLecy i nepexis A0 BU-
KOHaHHA iHWoro npouecy. [Npouec nepepmBaHHA CKNAJAETLCA 3 KiJIbKOX MOCI-
AOBHMX KPOKIB.

LLlo6 oTpvmaTh Takmi Ba>KJMBUA pecypc, AK NPOLLeCOpPHMI Yac, npouec dop-
MY€E cneuiaibHUA CUTHaN — 3anNum Ha nepepusaHHs (aHrA. interrupt request, IRQ)
i Hagcwnae Moro npouecopy. 3anuTyv Ha MNepepvBaHHA MOXYTb HaAXOAUTU Bif,
Kinbkox npouecie. OnepatiHa cuctema Npunmac i Gikcye CUrHanun 3anuTis i igeH-
TMdikye nporpamu abo NpUCTPOI, Lo iX Hagichanw.

Mpouec, sKMi y Lel Yac BUKOHYBaBCA Ha MpoLecopi, NpusynuHsaeTbes. LLo6b
y NMoAanbLIOMy BiAHOBUTW BUKOHAaHHA LbOro npouecy 6e3 BTpat, NoTpibHO 36e-
pertu iHbopMmaLiito Npo CTaH NpoLLecy Ha MOMEHT MPU3YMMHEHHA, @ CaMe: BMICT
NiYMNBbHUKA KOMaHA, KU 36epirae iHpopmaLito Npo agpecy HacTYMHOI KOMaHAW,
BMICT pericTpiB npouecopa Ta iHWi UiHHi AaHi. Jn8 Uuboro KkepyBaHHA nepeaatoTb
0bpobosayy nepepusaHe — cneuiajbHili NMporpami onepauiHoi cucteMu, ska
peanisye npouec nepepvBaHHsA. licna 3akiHUeHHA pobotn obpobitoBaya nepe-
pvBaHb GOPMYETbCA CUTHaN NIATBEPAXKEHHA MepepuBaHHA i KepyBaHHA nepeja-
€TbCA Nporpami, Wo Hagicnana 3anut.

BigHoBAtOETBCS iHDOPMaLis Npo cTaH npouecy, AKUin 6yB Ha MOMEHT nore-
PeAHbOro nepepuBaHHA, TOBTO KOHMeKcm, i Nporpama MPOAOBXYE BUKOHYBa-
THCA.

MnaHyBaHHA npoueciB i NoTokiB. Y MynbTUNPOrpaMHiA cuctemi, ae OAHO-
yacHo BifbyBatoTbCA KinbKa NMPOLLeCiB, onepaLinHa cncteMa Ma€e BU3HAUUTK, Y AKIK
NOCNiJZOBHOCTI BUKOHYBATUMYTbCA MPOLLEeCH, Y AKMA MOMEHT Yacy Tpeba npusynu-
HUTW BUKOHAHHA OAHOro NMpoLecy i BiAHOBUTW BUKOHaHHSA iHwWoro. Taki aii onepa-
LiMHOT cncTemK, NOB'A3aHi 3 opraHisaLiero NapanesbHOro BUKOHaHHSA KiNbKOX Npo-
LleciB, Ha3MBaOTb NJIGHYBAHHSAM.

B onepauiiHx cnctemax BUKOPUCTOBYHOTb ABa BUAM NiaHyBaHHA: 6e3 sumic-
HeHHA (aHrn. non-preemptive) i 3 gumicHeHHAM (aHra. preemptive). 3a NiaHyBaHHSA
6e3 BUTICHEHHA npoLiec nepebyBae B CTaHi BUKOHAHHA 40T, AOKWU BiH 3a BAACHOMO
iHiLiaTMBOI He MepeacTb KepyBaHHA onepaLiiHii cuctemi, sika Bubepe 3 yepru
iHLWWWA npoLec Y CTaHi roToBHOCTI. MnaHyBaHHA 3 BUTICHEHHAM — TakuW Cnoci6
NNaHyBaHHA, 3@ AKOroO pilleHHA MPO NepemMuKaHHA MpoLecopa 3 OAHIEl 3agaui Ha
iHLY NpUiMMaE onepauiiHa cuctema.
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3a nnaHyBaHHA AOTPMMYHOTLCA TaKMUX KPUTEPIIB:

® CnpaBej/MBICTb — rapaHTyBaTW KOXHOMY npoliecy abo NOTOKy HajaHHS
MeBHOI YaCTUHW MPOLLECOPHOro 4acy, 6e3 MOHOMONILHOIO «3axOMJIeHH:»
npoLiecopa OAHVM NPOLLeCcoM;

® edeKTUBHICTb — 3BeCTU A0 MiHIMyMy MPOCTOI Mpouecopa B OYiKyBaHHI Yep-

roBOro npouecy;

® TpWBaiCTb O4ikyBaHHA (aHrA. waiting time) — MiHimi3yBaT TpuBanicTb ne-

pebyBaHHA NPOLECIB y CTaHi FOTOBHOCTI;

® TpuBanicTb BiAryKy (aHra. response time) — MiHiMi3yBaTh iHTepBan 4vacy Bij,

MOMEHTY HaAXOAXEHHA 3anuTy BiA MpoLlecy AO MOMEHTY HafaHHA KoMy
NPOLLeCOPHOTO Yacy.

Llo6 3abe3neunTtn naaHyBaHHA BiAMOBIAHO A0 LUX CYNeEpPeunmBUX KPUTEPIIB
3aCTOCOBYHOTb Pi3Hi aAropuTMU. PO3MISHEMO HaMMOMNyAsPHILi anropuTMn mnaaHy-
BaHHA.

3a HannpocTiwmmMm anroputMoM FCFS (aHrn. first come, first served — «nep-
WNM MPUILLIOB, NePLINM O6CNYrOBYETLCA») 3AIMCHIOETLCA NiaHyBaHHA 6e3 BuUTIC-
HeHHs. lMpouec, Wo oTpUMaB y CBOE PO3MOPAAXEHHSA NMPOLECOp, BUKOPUCTOBYE
Moro A0 cBoro 3aBepLleHHs. lNicns Lboro Ans BUKOHaHHA BUOMPAETbCA HACTYNMHUN
npouec, Wo CToiTb y Yep3i nepwumm. NepeBaroro LbOro aaroputMy € MpocToTta
Mmoro peanizauii. Heponikom € Te, WO cepeaHs TPUBaNiCTb OUiKYBaHHSA i cepesHs
TPWBaNiCTb BUKOHAHHSA ICTOTHO 3aneXxaTb BiZ MOCAIJOBHOCTI PO3MILLLEHHA MpoLie-
CiB y uepai.

Anroput™ RR (aHrn. round robin — «auTava Kapycenb») HalexXuTb 4O anro-
PUTMIB i3 BUTICHEHHAM. AKLLO YABWTY, LLO BCi MpoLecn CMAATb Ha AUTAYIN Kapyce-
i, Wo piBHOMIPHO 06epTaETbCs, TO KOXEH NPOLEeC NEBHWUIA iHTepBan (KBaHT) vacy
nepebyBae Nobam3y npouecopa i Ha Lel BiATMHOK OTPUMYE MOro Y CBOE PO3Mo-
pagKeHHs. [icna 3aKiHYeHHA LbOro iHTepBafy 4Yacy nNpouecop NepemMmKaETbcs Ha
yeproBui npouec. EGekTUBHICTE anroputMy 3anexmuTb Bif PO3Mipy KBaHTa 4acy.
AKLWO KBaHT 4acy cyMipHui abo nepeBuLLy€E TPUBANICTb BUKOHAHHA OKPEMOro
npouecy, To Lel aaroput™M BUPOAXKYeTbcs B anroputm FCFS. Akwwo X KBaHT yacy
iCTOTHO MEHLUUI 33 CEPeAHI0 TPUBANICTb BUKOHAHHS MPOLECIB, TO CTBOPHIETLCS
iNt03if, WO KOXHOMY 3 11 MPOLIEeCIB HaJaETbC OKPEMUI BIpTyaNbHUI Npouecop,
NPOAYKTMBHICTb AKOrO Y 1 pasiB MeHLa 3a NPOAYKTMBHICTb peanbHOro MpoLeco-
pa. HefonikoM LbOro anroputMy € MOXMBICTb CUTYyalii, KOAW CymMapHa TpuBa-
NiCTb NepeMuVKaHb MNpoLecopa iCTOTHO MepeBULLye CyMapHYy TpuBaicTb obpo-
6n1eHHsa iHdopMaLii.

Anroputm SJF (aHrn. shortest job first — «cnepuwy HalkopoTwa poboTa») op-
raHisye yepry npoLecis Tak, WO MeplwnMm B Yepsi CTOATb MPOLLeCH i3 HalKopoT-
WM TEPMIHOM BUWKOHaHHA. Lle pae 3Mory 3MeHLWMWTU KiNbKiCTb MepemuKaHb,
OCKiIbKM KOPOTKOTEPMIHOBI MpoLecy MOXyTb B3araii obiTucs 6e3 nepemukaHb
npouecopa. Hegonik LpOro aaropuTMy Moasrae B TOMy, WO B 6araTboX BUNagkax
CKNaAHO OLHWTW TPUBaICTb BUKOHaHHA KOXHOI poboTu.

Bzaemogpia npouecis i nortokie. 3a NapanesbHOro BMKOHAHHSA KibKOX Mpo-
uecis abo MOTOKIB Yy KOMM'HOTEPHI cucTeMi noctae npobaema B3aeMoil Mix
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HuMW. TNpoLecy M NOTOKM NOAINAIOTL Ha ABa BUAW: He3asexHi (aHrn. independent
processes), siki He B3aEMOZiHOTb MidXX coboto, i 83aemo3anexHi (aHrn. cooperating
processes). HezanexHi npoLecy He BNAMBAOTb OAWH Ha OAHOrO i TOMYy He CTBO-
ptotoTb Npobnem. MNMapanenbHe BUMKOHAHHA MPOLECIB | MOTOKIB, WO B3aEMOAIHOTb
Mi>XX coboro, Mag, 3 ogHoro 6oky, 3abe3snevyBaTi paLioHalbHe BUKOPUCTaHHA pe-
cypciB KOMM'tOTepa, a 3 iHWOro — YHEMOX/IMBAOBATA HEraTUBHWUIA BMNANB OAHOTO
npoLecy Ha iHLIWNA.

Y baratbox Bunagkax pesynbtaT poboTu nporpam 3a ix napanenbHoOro BWKO-
HaHHA 3aN1eXWTb Bif NOCNIAOBHOCTI MPOLECiB i NOTOKiB. [pouec y3rogxXeHHs no-
CNIAOBHOCTI iX BUKOHaHHA B YacCi Ha3MBatOTb CUHXPOHI3AYLEND.

B3aemogito npoueciB i NOTOKIB 3yMOBAEHO CNUTbHUM B8UKOPUCMAHHAM Pecyp-
CiB KOMMN'tOTEPHOI cucTtemn. Hanpwvknag, noTokn CnilbHO BUKOPUCTOBYHOTb €ANHWIN
afpPEeCHUI MPOCTip. Y ChifibHOMY KOPWUCTYBaHHI MOXYTb ByTW TakoX danau 3 aa-
HVMW, NPUCTPOI BBEAEHHSA | BUBEAEHHS, AK-OT NPUHTEP, TOLLO.

3a yMOBM CNiNbHOrO BUKOPUCTAHHA PeCYpCiB KOMM'tOTepPa 3aroCTPrOETbCA KOH-
KypeHmHa 6bopomeba npoueciB i NOTOKIB 3@ AOCTyN AO MEBHOrO pecypcy, i TOMy
B OrnepauinHii cuctemi Mae 6yTM mexaHi3Mm, Wwob po3s’asyBaTh L0 npobaemy.
OnepadiiHa cucTema, Hanpukaaj, MOXe OpraHi3oBYBaTW Yepru 3 ypaxyBaHHAM
npiopuTeTiB ANa JOCTYNYy A0 PecypciB.

Y KOHKYpPEHTHi1 6opoTbbi 3a AOCTYN AO MEBHOIO Pecypcy MoXe BUHUKHYTU
CUTyaUisi, IKy Ha3nBalTb «3MA2aHHS Hassunepedku» (aHra. race condition). Mpo-
6siema nosisrae B TOMy, LLO OfepaLiinHa cuctemMa Hajae npouecam i notokam Ao-
CTyn 40 MpoLecopa, BigNOBIAHO A0 KPUTEPIO paLioHaAbHOro BUKOPWUCTaHHA Mpo-
LLleCOPHOro 4acy 3a MNPUAHATUM anropuTMOM MAaHyBaHHA, TOMY MOMEHTHU
nepemMmnKaHHA KOHTEKCTY i TPUBANICTb JOCTYNy AyXe ckaajHo nepeabauntu. Ha-
npvknag, Aa npouecy abo NOTOKM CMiNbHO BUKOPUCTOBYHOTb iHPOPMaLito, 3anu-
CaHy 3a MEBHOK ajpecoto. AKWO Meplunii nNpouec, NpoynTaBLuM iHPOpMaLLito,
BCTUIHE 3anucaTy 3a Lji€lo afpecoro HoBY iHpopMmaLito, TO pesynbtaT poboTn npo-
rpamun 6yae npaBUbHWUA. AKLLO X, Nicas NpouunTaHHs iHbopMaLii, nepwnin npo-
uec byae nepepBaHo 11 MOYHE BUKOHYBATUCA APYrMA NPOLLEC, AKMIA 3a TIEKD CaMOK0
ajpecoto 3anuiue cBoko iHGOpMaL,ito, TO Lie NMpu3Beae A0 HEMOMPaBHUX HaCNIAKIB.
OTxe, NpaBuMAbHICTb pOHOTU NMporpammn 3anexuTb Bif BiAHOCHOI TPMBaAOCTi 060X
NpoLeciB, AKa € BUMAZKOBOK BEANYMHOO | fIKY CKAaAHO nepeabdbaumTu.

HinaHky nporpaMHOro KoAy, Ha ki MoXe BMHUKHYTW Taka aBapiliHa cuTyau,is,
Ha3nBatoTb KpumMuy4Horo cekyiero (aHrn. critical section). LLo6 yHuMkHYTH Hebaxka-
HWX HaC/MIAKIB Mif YaC BUKOHAHHA KPUTUUYHWUX CEKLiA Nporpam, 3aCTOCOBYHOTb Me-
XaHi3M B830EMHO020 BUKJIHOYeHHs (aHrn. mutual exclusion), AKWMN YHEMOXAWBAIOE
JAOCTYN A0 PECypCiB CMifIbBHOTO KOPWUCTYBAHHSA IHLWWX NPOLECIB Mif YaC BUKOHAHHSA
KPUTWUYHOI cekLii neBHOro npotecy. Ha npakTuui BMKOpPUCTOBYOTH Harato cnoco-
6iB B3aEMHOrO BUKJIHOUEHHSA: 3MiHHI 6/10KyBaHHA, ceMadopn, MHOTEKCK, MOHITOPU
TOoLWO.

OfHUM i3 HEraTMBHMX HaCAiAKIB 3aCTOCYBaHHA B3aEMHOIO BUKJHOUEHHS € na-
mosa cumyayia (aHrn. deadlock), sika nonsrae B ToMy, WO ABa NPOLLECH BUKOPUC-
TOBYHOTb /iBa Pecypcu CMnifbHOro KOPUCTYBaHHA | obuaBa nepebyBatoTb Ha cTadii
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BMKOHAHHA KPUTUYHWUX cekuii. Meplimnini npouec 610Kye nepwnin pecypc i nepe-
OyBa€ B CTaHi O4ikyBaHHs, KOJAM 3BINIbHUTLCA ApPyruii pecypc. BogHouac apyrui
npouec 6/710Kye APYrnin pecypc i OYiKye Ha 3BiJIbHEHHA MepLloro pecypcy. Take
B3aEMHE OUiKyBaHHA ABOX MPOLECIB MOXe TPUBaTK HECKIHUEHHO AOBro, Napanisy-
toUM pobOTYy BCbOrO KOMM'tOTEpa.

Po3B'A3aT npobiemy NaTtoBUX CUTyaLLil MOXHa TakMMK cnocobamu:

® pO3Mi3HaBaHHA MyXUX KYTIB;

® 3anobiraHHsA NaTOBUM CUTYyaLLifM;

® BiHOBJIEHHS CUCTEMU;

® irHOpyBaHHS.

Po3ni3HaBaHHA NaTOBUX CUTyaLil € CKAAAHMM 3aBAAHHAM, OCKINIbKW TAYXi KyTW
Tpeba BiAPI3HATK Big Yepr, ki YaCTO BMHMKAaKOTb 3@ CMiIbHOrO BUKOPUCTaHHSA pe-
cypciB. Po3nizHaBaHHA FPYHTYETbCA Ha aHasisi Tabauub po3noAiny pecypcis i Ta-
61Lb 3annTIB 40 3aNHATUX PECYpPCiB.

LLlo6 3anobirt BUHMKHEHHIO TakWX CUTyaLlili, MOTPIOHO PeTeNbHO aHai3yBaTy
YMOBW BUHWKHEHHS 1 He fonyckaTu iX.

Y pasi natoBOi cUTyaLii MOXHa 3HATU 3 BMKOHAHHA YacTWUHY MpPOLuECiB, 3Bifb-
HMBLUM Pecypcu, Ha AKi OYiKytOTb iHLWWI NpoLecy; MOBEPHYTU AedAki npouecn B 6y-
bepHy nam’'aTb; 3pobuTK «BigkaT», TOOGTO MOBEPHYTU AesdKi Mpouecn Hasag Ao
KOHTPOJIbHOI TOUKW, Y fAKil 34icHIOBanocs 36epexeHHs iHbopMmauii 3 MeToro no-
[aNbLIOro BiJHOBAEHHS. YCi Ui MeToAN NOTPebyoTh A0AaTKOBMX 3aTpar.

AKLWO BUHWKHEHHS MaTOBMX CUTYaLili € MaJOAMOBIPHUM, 3OUTKW Bif HUX CY-
MipHi 3i 36uTKamu BiZ iHLWMX BiAMOB anapaTHOro i MporpaMHoro 3abesneuyeHHs,
a JOJaTKOBI 3aTpaTu Ha HeAONYLUEHHA TAyXUX KYTiB 3aHaATO BeWKI, TO X MOXHa
NpOCTO irHopyBaTu.

KepyBaHHa nam’aTTio

3i 3poCTaHHAM CKNaAHOCTI Mporpam, 3yMOB/IEHVM HOBMMMK Cchepamm 3acTocy-
BaHHA KOMM'tOTEPIB, 3pOCTaloTb | BWMOMM JO TakMx MapameTpiB nam'aTi
KOMM'toTepiB, AK 0bCAr, WBMAKOAIS, BapTicTb. Ha cyyacHOMy eTani po3BuTKY He ic-
HYye Takoro BuAy nam'sTi, skuin O6u uinkom iM Bignosigas. MNMam'aTe cydacHux
KOMM'tOTEPIB Ma€ CKAafHy iepapxidHy 6ysoBY, i Ha KOXHOMY PiBHi iepapxii 3acTo-
coBYeTbcsA CBi TMN nam'saTi. o6 edekTMBHO BUKOPUCTOBYBaTU Mam'sTb, onepa-
UiMHa cucteMa Mae 3abe3neunmtn aZekBaTHE KepyBaHHA L€  CKAAZOBOHO
kKomn'totepa. Ans uboro nepegbayeHo KOMMAEKC NPOrpaMHUX i anapaTHUX 3aco-
6iB — npucmpili kepysaHHs nam’smmtio (aHr1. memory management unit, MMU).

BipmyaneHa nam’ame — TEXHONONIA KepyBaHHA MaM'ATTIO B  Cy4YaCHWUX
KOoMM'toTepax Ans NigTPMMKKM BaraToKkopucTyBaLbkoro i baratonporpamHoro pe-
XUMy pobotu. Lia TexHonoris nonsrae B TOMY, WO ANA HaNUCaHHA NMPUKAAAHWUX
nporpam BWKOPWUCTOBYIOTb He aapec Qi3NUYHUX MPUCTPOIB Mam'ATi, a Tak 3BaHi
NorivyHi agpecn, To6TO agpecu ysaBHOI, BipTyanbHOI nmam’aTi. Mam'ATe peanbHUX
NPUCTPOIB Mam'ATi, WO BXOAATb AO amapaTHUX 3acobiB KoMM'toTepa, Ha3WBatoTb
@izuyHoro nam’ammio. PO60TY 3 NepeTBOpPEHHs NorivyHMX agpec Ha GisnyHi bepe
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Ha cebe onepauiiHa cMCTEMa, 3aKpUBaroun Big nporpamicta getani disnyHoi op-
raHisauii nam’sTi i 3BiIbHAKOYM MOTO Bif, HU3bKOPIBHEBOI PYTUHHOI poboTy.

TexHosOris BipTyanbHOT Nam'sTi CTBOPHOE i/1HO3it0, LLLO KOXHIV NpUKAagHIA npo-
rpami HaZaHoO B PO3MOPAAXEHHA BNACHY Nam'ATb, fika € HE3aNeXHOM i He nepe-
KPWBAETbCA 3 Mam'ATTIO iHWWX nporpam. CykymnHICTb agpec Li€l nam'aTi yTBOPHOE
adpecHull npocmip, WO € HenepepsHUM, TOBTO MICTUTb BCi agpecn 6e3 BUHATKIB
BiZL HyNbOBOI 4O MaKCUMabHOI.

®akTMUYHO BCi MpWKNagHi W CUCTEMHI NpOrpaMy KOPUCTYHOTbCA TiEHD CaMOto
onepaTtnBHOO nam'atTio. CykynHmin obcar nam'ati, Ak NoTpibeH yciMm npuknag-
HWM | CUCTEMHMM Mporpamam, HabaraTo nepesulLye obcar ¢isvyHOi onepaTMBHOT
nam’sTi, TOMY B LjiA OCHOBHI Nam'ATi MiCTUTbCA TiIbKW HE3Ha4yHa, HalHeobXiaHiWwa
Ha KOHKPETHWI MOMEHT YacTuHa nporpam. PewTta nporpam 36epiratoTbcs Ha 30-
BHILWHIM AMCcKOBIN nam’saTi. OnepauiriHa cucTema, a TOYHile — NPUCTPIA KepyBaH-
HA NaMm'ATTIO, NepeMilllye NporpaMu YacTvHaMu B onepaTuMBHY Nam'aTb 3a noTpe-
61. Ha uen npouec nporpamict He BN/MBAE.

Po3rnsHeMoO HannolmpeHilwi 3acobun i NpuMMoMu, AKi 3aCTOCOBYIOTb ANA peani-
3aLii TexHoOriT BipTyanbHOI Nam'aTi.

CropiHkoBa opraHizauia nam’aTi. YacTmHa nporpamu nig vac ii BUKOHaHHA
nepebyBa€ B ornepaTMBHili (OCHOBHI) Nam'aTi, @ YaCTUHA — Y BTOPUHHIW AMUCKOBIN
nam'aTi. Ha nepecunaHHa iHpopMmau,ii 3 4MCKOBOI Ha onepaTMBHY NaM'aTb BUTPa-
YaeTbca Harato vacy, OCKiIbKM TPUBaNiCTb AOCTYMNYy A0 AMCKOBOI MaM'ATi Ha Kisbka
nopsakie binblia 3a onepaTtuBHy. [na 36inblueHHA edeKTUBHOCTI NaM’ATi 3araaom
JOLUiIbHO nepecuaati iHpopMaLito 3 ANCKOBOI Nam'aTi He okpeMuMn Bantamu, a
uiammun 6nokamu. Taki 6aokun iHGopMaLii ctaHgapTHOro obcAry HasvBatoTb CMo-
piHkamu (aHrn. page). Hanpuknag, ana 32-po3pagHux KOMN'toTepiB 06cAr CTopiH-
Kn popiBHoe 4 kinobantn, To06TO HanT iHGOpMaLii Ha CTOpiHLUI aapecyeTbcs
12-po3pAfHOIO aAPECHO LUMHOK. Y CyYaCcHUX KOMM'toTepax 3acTOCOBYHOTb TakoX
CTOPiHKM BinbLioro obcesry.

OnepaTtvBHY Nam'ATb TakoX MOAINAKTb Ha YaCTUHW — cmopiHkoa! 610ku, abo
¢pelimu (aHrn. frame), obcar sakmx AoOpiBHIOE 0bcAry cTopiHOK. CTOPIHKU HYyMepy-
OTb, TOMY agpeca banTta iHGOpMaL,i CKIaJaETbCA 3 4BOX YaCTWH: HOMEepa CTOPIH-
KW i 3MILLLeHHA BCepeauHi CTOpPiHKWU. IHPopMaLis Npo NoyaTKoBMI HOMeEp, npasa
AOCTYNy Ta iHWIi BaXAUBI AaHi NPO BAACTMBOCTI CTOPIHKW PO3MILLY€ETbCA B cheyi-
aneHux enemeHmax nam’ami (aHrn. page table entry, PTE), aki, cBoeto ueproto,
3BegeHi B mabauyro cmopiHok (aHrn. page table). Tabawui cTopiHOK 3aliMatoTb
3HauHWMK obcAr onepatMBHOI Mam'aATi. Hanpuknag, ansa 32-po3psasHoi agpecHoi
WWHN N 0bcAry ofHiel cTopiHky B 4 Kinobatn ans Tabanub CTOPIHOK HEObXiAHO
BigBecTn 232-12=220=1 minbiioH 6aiTie nam’aTi. LLLo6 3mMeHWwMTK obcar onepaTms-
HOT nam'ATi, BiiBeAeHOI AnA TabauLi CTOpPIHOK, cucteMy Tabavub pobasTb ABOCTY-
niHyacroto. Ana Lporo CTOPiHKKU 3 TabanuamMun 3BoAATb Y kamasoz2 mabauys cmo-
piHOK, e 36epiraroTbcs eneMeHTn nam'saTi (aHra. page directory entry, PDE). KoxeH
TakWi enemeHT MICTUTb iHGOpMaLio Npo TabanLto CTOPIHOK, Tak camo, AK efe-
MeHT nam'sati PTE mictutb iHbGopMaLito Npo cTopiHKy. Agpeca kaTanory Tabavub
CTOPIHOK MICTUTLCA y CnewiasbHOMY pericTpi.
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JBoctyniHuacta opraHisauis Tabauub CTOPIHOK Ja€ 3MOry 3MeHWWUTU obcar
nam’'aTi Ana HUX. BogHouac ue 36inbllye TpUBanicTb 4OCTYNY A0 NaM’ATi, OCKiAbKM
3a NoTpibHolo iHbOopMaLieto NoTpiGHO Tenep 3BepTaTUCA A0 MaM'ATI TpWUUi: nep-
WKW pa3 — A0 KaTaaory CTOPIHOK, ApYyrMin — Ao Tabauui CTOPIHOK, | Anwe TpeTe
3BEPHEHHA Aa€ 3MOry OTPUMaTK 3 Nam'aTi NOTPIGHUIA Hant iHbopmaLii.

o6 3meHWnTN TpMBanicTb AOCTyNy AO OMepaTUBHOI Mam'ATi 3a CTOPIHKOBOI
opraHizauii, 3actocoBytoTb Oyghep acoyiamusHoi nam’'asmi (aHra. translation look
aside buffer, TLB). Lle nam’aTb HeBennkoro obcsry, ane BEAUKOI WBUAKOAIT, Y AKil
36epiratoTbCcs agpecu, MMOBIPHICTb BUKAMKY SKMX € 3HAYHOLO. lNepL Hix 3BepHY-
TMCA AO OMepaTMBHOI NMaMm’'ATi, Mpouecop 3BepTaeTbca A0 bydepa. Akwo agpeca
NOTPIBHOT CTOPIHKM BXe MicTUTbCA B Bydepi, TO 3a €0 afpecoro 34iNCHIOETbCA
6e3nocepeaHe 3BepHeHHA A0 nam'aTi, 6e3 BUTpaT Yacy Ha 3BEPHEHHSA 3a aApecoto
KaTanory i 3a agpecoto Tabamui cTopiHok. AKWwo NoTpibHa agpeca MiCcTUTbCA B By-
depi, Take 3BepHEHHS Ha3MBatoTb 8/1y4eHHAM (aHrA. hit). 3a HeBganoro 3BepHeH-
HA, AKWO NOTpibHOI agpecy B bydepi HEMAE (aHrA. missing), reHepyeTbCs NOMUIIKA
3BEPHEHHA | 3aMyCcKaeTbCA NOBHA NpoLejypa BM3HayYeHHs NOTpibHOI agpecy one-
paTMBHOI Nam'sTi, BiATak LA agpeca 3aHOCKTbCA B Bydep. Y cyvacHmx Komn'totepax
3aCTOCOBYHOTb €DEKTUBHI asroputMun 3anoBHeHHs Bydepa, Aki AatoTb 3MOry Jo-
BECTM KiNIbKiCTb BAANX 3BEPHEHD Bif COTEHb A0 TUCAUI.

CermeHTHa opraHizauia nam'ati. 3a CTOPIHKOBOI oOpraHi3auii nam'ati Bca
nam’'aTb NOAiNEHa Ha YacCTUHM GIKCOBAHOrO PO3Mipy — CTOPIHKM, ane Ma€ EANHNIA
afpecHnin nNpocTip, To6To HymMepauia BCiX eleMeHTIB Nam'aTi € HenepepBHOO —
Bif, HY/IbOBOIO A0 MaKCKMMaJ/bHOro. AKLO B OCHOBHIM Mam’aTi PO3MILLEHO KilbkKa
nporpam, Lo BUKOHYIOTbCA MPOLLECOPOM, AOLIIbHO MNOAIANTM BipTyanabHY Mam’aTb
Ha ceaMeHMU — 4YacTVHW 3MIHHOrO PO3MIpY, AKi MaroTb BAACHWI afpecHUin npo-
cTip. Pi3Hi BuAKM iHdbopmaLii — Koz nporpamu, AaHi, CTeK — AOLiIbHO PO3MilllyBa-
TV B Pi3HWX CermMeHTax, Hagarouu iM pi3Hi NnpaBa goctyny. Kpim Toro, pi3Hi nporpa-
MW MaTUMYTb CBiA Habip cermeHTIB.

I3 KOXXHWM CermMeHTOM MOB'A3aHWI eneMeHT nam'aTi — deckpunmop, y AKOMy
36epiraeTbcA iHPOpPMaLLif NPO Lien cermMeHT: MOro HOMep, Po3Mip, NpasBa JOCTyny
Towo. [eckpunTopu cermeHTiB 3BOAATb y Tabauui, siki 36epiratoTbCsl B OCHOBHIW
nam'ati: esnobasbHy (aHrn. global descriptor table, GDT) i sokaaeHy (aHra. local
descriptor table, LDT). ¥ rnobanbHiin Tabavui 3ibpaHO AeCKPUNTOPWU CErMEHTIB,
CNiNbHI A5 BCiX nporpam. JlokasbHa Tabanusa Aeckpuntopis Moxe 6yTn B KOXHOT
nporpamun. Aapecu rnobanbHOI i NOKaNbHUX Tabauub AECKPUMTOPIB MiCTATLCS
B CreuianbHNX CUCTEMHUX pericTpax npouecopa.

JloriuHa agpeca 3a CcermMeHTHOI OpraHi3aLlii CKN1ajaeTbCs 3 ABOX YAaCTUH: HOMe-
pa cermMeHTa i 3MIilLEHHA ajpecn BCepeauHi cerMeHTa. 3a HOMEpPOM CerMeHTa i3
BiAMNOBIAHOI TabAnLi BUOUPAETLCA AECKPUMNTOP CErMEHTa, Y AKOMY MICTUTbCA iH-
dopmaLis Npo NoYaTKoBY afpecy CermMeHTa, Moro po3Mip, Npaea AocTyny. 3a Li€to
iHbOpMaLlieto 3A4INCHIOETBCA MepeBipka KOXHOrO 3anuTy Ha AOCTyn A0 nam'sTi.
AKWwo BCiX BMMOr AOTPMMAaHO, AOCTYNn A0 MNOTPIGHOro cermeHTa A03BOASAETHCA
i BUAAETbCA ajpeca LbOoro cerMeHTa. AKLWO X Hi — reHepyeTbca NoMUKa JOCTyny
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N onepaLiiHa cuctema obpobasie Lo NOMUAKY. 3a afpPecord CerMeHTa i 3MillleH-
HAM yCepeauHi cermeHTa GOpPMYETbCA MOBHa ajpeca NoTpibHOoI iHbopMmaLiil.

CermeHTHO-cTOpiHKOBa opraHizauia nam’arti. OCKiIbKM cermMeHTHa i CTOpiH-
KOBa oOpraHi3aLjii nam'aTi MatoTb CBOI MepeBaruv i HefosikKM, y 6araTbox Cy4acHUX
onepauiiHmx cuctemay, 3okpema y Windows, ui gBa nigxoan ob'eaHytOTb. 3a HO-
MEpPOM CermMeHTa i 3MilLeHHAM POPMYETLCA NiHIMHA ajpeca, Aka gani 3a AOMNOMO-
rOH0 CTOPIHKOBOIO MEXaHi3My aZpecaLii MepeTBOPrOETLCA Ha Qi3nuHy agpecy.

YBeaeHHA i BuUBegeHHs iHpopmauii

[nsa kepyBaHHs NPUCTPOSAMM BBEAEHHS | BUBEAEHHS iHQopMaLlii Ha piBHI ABiN-
KOBOro Kogy MnoTpibHO AOKAaAHO 3HATVM 6yAOBYy i MPUHUMNN Aii LMX NPUCTPOIB.
Mpaua nporpamicTa nig Yac CTBOPEHHA Takmx nporpam Byna BaXKKoO i Manonpo-
AyKTUBHOO. Mporpamu 6yan MalmMHo3anexHUMK, To06To B pasi 3MiHM MPUCTPOIO
Tpeba 6yno 3miHOBaTU BCtO Mporpamy. [porpamu kepyBaHHA NMPUCTPOSMU BBe-
JAEHHA-BMBEEHHS Y ABIMKOBUX KOJax, CTBOPEHI BMCOKOKBaNiPikoBaHUMM nporpa-
MiCTaMW, NoYann 3aHOCUTU A0 CheLiaibHUX CUCTEMHUX BibnioTek. Lle gano 3mory
He nMucaTty Lein KoJ y KOXHIN nporpami 3aHOBO, a Ti/IbK1 3BepTaTuca AO roToBOl
nporpamu. Came BBeAEHHA | BMBEAEHHA iHPOPMaLii CTaAn OAHIED 3 OCHOBHMUX
MPUYMH CTBOPEHHA onepaLinHUX CUCTEM.

MpuncTpoi yBeAEHHS | BUBEAEHHSA MatoTb PISHOMAHITHI XapakTepuctuku 1 na-
pameTpu:

® LWIBMAKICTb OBMiHY IHPOpPMaLLEHD 3MIHIOETLCA B Aiana3oHi Bij, Kilbkox 6anTis

3a CekyHAy ANs KnaBiaTypu A0 KiNbKOX FirabaiTiB y cekyHAy ANf MepexHUx
abo Bigeokapr;
® OJHI MPUCTPOI YBEAEHHA i BUBEAEHHA MOXYTb BUKOPWUCTOBYBAaTWCA MNpU-
KNaZHUMMW NporpamamMu napanesbHo, a iHWi — JvLle OAHIEK NPOrpamoto;
He BCi MPUCTPOI MaroTb 34aTHICTb 3anam’aToByBaTV iHPOpPMaLLito;

® 33 3saTHiCTIO OBMiHIOBaTMCA iHbOPMAaLiErD NPUCTPOI NOAINAKTE Ha 6/104YHI,
AKi OBMIHIOKTLCA LMK MacvBaMu (Baokamu) iHPopMauii, i cuMB0IbHI,
Wo nepegatoTb iHGOpMaLito MO ogHOMY BalTy NOCNIAOBHO;

® € NPUCTPOI, NpU3HaYeHi Anwe Ans yBeaeHHs iHpopmauii abo anwe ans i
BMBEAEHHS; € N NPUCTPOI, AKi MOXYTb | BBOAWUTH, | BUBOAUTH iHGOPMaLLitOo.

Cvctema BBefeHHA-BMBeAEHHS iHbOpMaLi cknasaeTbca 3 anapaTHoOro i npo-
rpaMHOro 3abesneyeHHs.

KoHutponepu npuctpois yeBeaeHHsa i BuBegeHHA. OfHUM i3 HanMnoLwMpeHi-
WX NPUCTPOIB, LLIO BXOAATb JO CK/AaAy anapaTHOro 3abesneuyeHHs, € KOHMposep
(aHrn. controller) — enekTPOHHWI LUMPPOBUIA NPUCTPIN, BUKOHAHNI abo y BUTAAAI
MiKpocxemMu, abo AK oKpema YacTvHa MaTepPUHCLKOI MAaTh | NpU3HaYeHNn ANs Ke-
pyBaHHs NPUCTPOSAMUN YBeAeHHS | BUBeAeHHs. KOHTposiep b6epe Ha cebe 3ailcHeH-
HA HW3bKOPIBHEBMX OMepauii KepyBaHHA MPUCTPOAMU YBEAEHHS | BMBEAEHHSA i
3BiNIbHAE Nporpamicta Bif HEOOXiAHOCTI HUMUW 3ailMmaTucA. Jns B3aemogii i3 cuc-
TEMHVMMW MporpamMmamu onepawinHoi CUCTeMU A0 CKNAaZy KOHTPONEpPIB BXOAATb
Taki pericTpu:
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® pericTp BXigHOI iHQOpMaL,ii, y AKMIA 3anncyeTbcs iHPopmMaLis, npusHaveHa
ANA BUBEAEHHS;

® pericTp BUXigHOI iIHPOpMaLLii, Y AKMA 3anncyeTbes iHGOpMaL,is, Npu3HadeHa
AN BBEAEHHS;

® pericTp CTaHy, y KU 3annCcyeTbCs iIHPOpMaLlis Npo CTaH NPUCTPOIO, Hampu-
Kfad rOTOBHICTb A0 onepauii yBegeHHs abo BUBEAEHHS, 3aMHATICTb Npu-
CTPOHO, HasABHICTb MOMUIOK MPW 3A4INCHEHHI onepau,ii Towo;

® pericTp KepyBaHHA, y AKOMY 3amnucyeTbcA KepiBHa iHQOpMaLiif, 3a4aroTbCs

pexunmmn poboTu Towo.
Mepes 3piicHEHHAM onepaliii yBeeHHs i BUBEAEHHS KOHTPOJep Mporpamy-
€TbCS OMepaLiiHOKD CMCTEMOIO Ha MOTPIGHNI pexxMm poboTn uepes pericTp Kepy-
BaHHA. [Jani umTtaeTbca iHbOpMaLia 3 perictpy CTtaHy i nepeBipAETbCA FOTOBHICTb
MPUCTPORD BMKOHYBAaTU onepalii yBefeHHs | BUBEAEHHS. KO NPUCTPIili FOTOBURA,
TO AO pericTpy BXiAHOI iHpopMaLlii 3anncyeTbca notpibHa iHdopmauia. KoHTponep
bOpMye KOMaHAM KepyBaHHSA, Nif Ai€l0 AKMX NPUCTPIM 34iKCHIOE onepaLito BBe-
AeHHA abo BmBegeHHA. lig Yac Lboro npouecy A0 PericTpy cTaHy 3aHOCUTbCA iH-
dopmauia npo 3arHATICTb NpucTpoto. Micns 3aBeplueHHA onepauii iHPopmaLlis
NPO 3aMHATICTb CKMAAETLCA | BCTAHOBIOETLCA iHGOPMALLIA NPO FOTOBHICTL NPWU-
CTPOO [0 HACTYMHOI onepau;i.
PoboTa 3 NpuCTpOAMUN yBeAEHHA | BUBEAEHHA 3AINCHIOETLCA Y ABOX PeXMMAaX:
PEXVMI ONMUTYBaHHA | PEXMMI NepepUBaHb.
Pe>xum onutyeBaHb. ONUTYBaHHA MPUCTPOIO yBeAeHHA abo BMBeAeHHs (aHrA.
polling) 34iMCHIOETbCA Y Takili MOCAIZOBHOCTI:
® Npouecop LMKNIYHO YnTaEe iHbopMaL,ito 3 pericTpy cTaHy KOHTpoaepa i ne-
peBipA€ 3aMHATICTb MPUCTPOIO, AKa 3aCBIAYYETbCA BCTAHOBAEHHAM OAMHMLI
6iTa 3aMHATOCTI B pericTpi cTaHy. AKWo 6iT 3aMHATOCTI BCTAaHOBAEHO, TO Le
03Hauag, Lo NPUCTPIN e He 3aBepLUnB NOMepeaHIo onepawito, i npouecop
yepes NeBHUI Yac 34iNCHIOE YeproBe onuUTyBaHHA. licaa 3aBepLlueHHs one-
pauii 6T 3aMHATOCTI CKWAAETBLCSA, NPUCTPIN rOTOBMIA AO BUMKOHAHHS HacTyn-
HOT onepau,ii;

® MepeBipyBLLY, WO BIT 3aNHATOCTI CKUHYTO, MPOLECOP 3aMUCYE KO KOMaHAM
[0 pericTpy KepyBaHHS, a AaHi — A0 pericTpy BXigHWX AaHux. [icna uboro
npoLLecop BCTaHOBJHOE HIiT FOTOBHOCTI KOMaHAM i MepPeExXoanTb 4O BUKOHAH-
HS IHLWKX POBIT;

® nepeBipMBLN, WO BIT rOTOBHOCTI KOMaHAM BCTAaHOBJ/IEHO, KOHTPOJEP BCTa-
HOBJ/IFOE BIT 3aMHATOCTI N NEpexoanTb AO BUKOHAHHSA KOMaHAW BBEAEHHS
abo BMBEAEHHS;
nicns 3aBepLUEHHs onepavy,ii KOHTpoaep ckuAae BiT roTOBHOCTI KOMaHAK;

® AKWLO ornepaLiif 3aBepLunaaca ycniwHo, To KOHTPoep ckuaae HiT nomMuakuy,
a KO HeBAANO0 — BCTAHOB/IOE Liel BIT, HA OCTaHHBOMY KPOLLi KOHTpoAep
cknaae b6iT 3aHATOCTI.

Pe>xum nepepuBaHb. PeXXvMm onuMTyBaHHA AOLINBHO 3acCTOCOBYBAaTW, AKLLO
WBMAKOAIA MpoLiecopa i NPUCTPOIO yYBeAeHHs abo BMBeAEHHS CyMipHiI. Y binbLuoc-
Ti BUNAAKIB Ui WBUAKOAIT PO3PI3HAIOTLCA Ha KislbKa MOPAAKIB, TOMY B PEXWUMI Onu-
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TyBaHHA npouecop 6arato yacy nNpocToroBaTUME, LUKAIYHO OMUTYIOUM MOBINbHUM
npuctpi. [na edeKTMBHOrO BUKOPUCTAHHA MPOLECOPHOrO 4Yacy B Cy4qacHWUX
KOMM'toTepax 3acTOCOBYHOTb CUCTEMY nepepusaHb — MNPU3yNMHEHHA poboTn npo-
Lecopa 3 OAHIE MPOrpaMoro i Nepexis Ha BUKOHaHHSA iHLLOI.

Cncrema nepepviBaHb CK/IaJa€TbCA 3 amapaTtHoi i nporpaMHoi YacTuH. OcHo-
BHUM MPUCTPOEM anapaTHOI YacTMHW € KOHMpPoJiep nepepusaHs. FKLLO NPUCTpIi
yBeAeHHs abo BUBeAeHHA Nig Yac poboTu npouecopa Mae nepecnatn Yeprosy
nopuito iHbopMmauii, POPMyeTbCA CUTHAN — 3anum Ha nepepusdHHA. Llen curHan
HaZXOAWTb Ha KOHTPOJEep MNepepvBaHHSA, AKWUA 3'€4HaHUN 3 ycCiMa MPUCTPOAMMU
BBEAEHHA | BUBEAEHHA CUTHANbHUMMU AiHIAMMW, SKUMU HagxoaaTb 3anuTu. Bigno-
BiJHO A0 CTyneHs TEPMIHOBOCTI 06CAyroByBaHHA NPUCTPOT YBEAEHHS | BUBEAEHHS
NoAINAKTb 3a piBHeM NpiopumemHocmi.

MPUAHSABLLN YepProBMIA 3anMWT Ha MepPepPuUBaHHS, KOHTPOJEpP CTaBWUTb Liei npu-
CTPiN y Yepry Ha 0bCNyroByBaHHA i NepeBipsE PiBEHb NPIOPUTETHOCTI. AKLLO piBEHb
NPIOPUTETHOCTI NPUAHATOTO 3aMNUTY HUXKYMIA 338 MOTOYHWI, TO MPUCTPI NEPEXOANTD
Y peXum ouikyBaHHsA 0b6cnyroByBaHHA. AKLLO X BiH BULMIA — 06CAYroByBaHHA MO-
TOYHOrO 3anuUTy NPU3YMNUHAETLCA | KOHTpoAep GOPMYE CUrHaN NepepvBaHHA, AKNIA
HaaxoaunTb Ha npouecop. MpoLecop aHanisye cMrHan nepepuBaHHS, i AKLWO BiH J0-
3BOJIEHMI (He 3aMackoBaHW), GOPMYe CUrHan NiATBEPAXKEHHS NepeprBaHHs, AKUN
HaAXOANTb Ha KOHTposep. lMicna uboro npouecop uuTae iHbopMmauio 3 pericTpy
KOHTpOJepa i BU3Ha4aE, AKMIA caMme NPUCTPIn Hagicnas 3anuT. Taky iHpopmaLito Ha-
3VBatOTb BEKMOPOM nepepusaHe.

Bv3HaumBLW, AKUA NPUCTPIA HaAicaaB 3anuT, NMPOLECcOp PO3Mno4YMHaE obcay-
roByBaHHA 3anuTy. [na obcayroByBaHHA NMPUCTPOIB YBEAEHHA | BUBEAEHHA B pe-
XWUMI nepepvBaHb Y CKNaji onepawiviHOl CUCTEMU € CUCTEMHE NMporpamHe 3abes-
neyeHHs — obpobrosayi nepepusaHb. icna 3aBeplieHHA poboTn obpobatoBaya
nepepvBaHb NPoLLECcop NOBEPTAETLCA A0 NepepBaHoi Mporpamu i NPoAOBXYE po-
60Ty. ToX y pexumi nepepuBaHb NPOLIECOP He BMUTPaYaE CBili Yac Ha O4ikyBaHHS,
a BUKOHYE CBOIO POBOTY 3 iHLLOK MPOrpamoto.

Mpavinii goctyn Ao nam’aATi. ¥ pexumax onuTyBaHHA i NepepvBaHb npoLie-
cop bepe yuyacTb y nepecunaHHi iHdopmaLii MiXX NPUCTPOAMK BBeAEHHA—BUBE-
AeHHA | nam'aTTio. BpaxoByroun Te, WO LWBUAKOAIA OonepaTMBHOI Nam'aTi € Habara-
TO MEHLUOK, HiX LUBUAKOAIA MpoLecopa, OCTaHHIM BUTpayaTMMe HaraTo yacy Ha
OYiKyBaHHS, 0cobANBO B pasi NepecunaHHa iHdopMaL,ii Beanknmmu macveamu. ns
3BiIbHEHHA nMpouecopa BiA4 L€l ManonpoAykTMBHOI poboTM B CyyacHWX
KOMM'toTepax 3acTOCOBYIOTb PEXUM MNPSMOro AocTyny Ao nam'sTi (aHra. direct
memory access, DMA). ¥ ubomy pexumi QyHKLit0 nepecunaHHa iHbopmaLii Mix
NPUCTPOSAMUN BBEAEHHA—BMBEAEHHS | NaM'ATTHO MOKAAJAEHO Ha crneLliasbHUA Npo-
Lecop — KoHmposaep npsmo2o docmyny 0o nam’ami. BiH 3aXxOnnroe WNHY JaHUX
i 3LiMCHIOE nNepecunaHHsa MacueiB iHpopmaLii. LleHTpanbHUA npouecop Ha uen
Yyac BiAK/JOYEHUI Bif LWUMHW AaHWX | MOXe BMKOHYBaTW KOMaHAW, He MoB'A3aHi 3
JAOCTYMOM A0 nam'aTi.

MporpamHe 3abe3neueHHA cucTeMU BBeAEeHHA i BUMBegeHHA iHbopmauii €
YacTMHOI onepauinHOl CUCTEMM | Ma€E CKNaAHY iepapXiuHy 6yaoBy. HUXXHIN piBeHb
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LbOro NporpamMHoOro 3abesneveHHs nocigatotb dpalisepu — nporpamu, siki 6esno-
cepeAHbO KepytoTb anapaTHOK YaCTUHO MPUCTPOIB YBEAEHHS | BUBeAEHHSA. Ana-
paTHa YacTVMHa CKNAJAETbCA 3 KOHTPOAEepa NPUCTPOLO | CAMOTO NMPUCTPOID YBEAEH-
HA—-BUBeAEHHA. TN ApaviBepa 3aNeXnTb Bif NPU3HAYEHHS BiANOBIAHUX NPUCTPOIB.
Hanpuvknag, ans marHiTHoro Amcka noTpibHO BpaxoByBaTW CEKTOPW, AOPIXKW, Lu-
NIHAPW MarHiTHOrO AWCKa, KepyBaTV enekTpoABUryHamMu Ans obepTaHHA Amcka
i MmepeMilLleHHA MarHiTHOI roJIOBKW; ANA MWW NOTPIGHO BW3HaydaTW, AKY KHOMKY
HaTUCHYTO, Ha AKY BiACTaHb i y AKOMY HanpAMi NepemillleHO NPUCTPIn TOLLO.

3 iHworo 60Ky, NoTpibHO 3abe3neunTn yHipikoBaHy B3aeMogito, TOBTO YHidi-
KOBaHWI iHTepdenc Mix ApanBepoMm i BULLMM i€EpapXidHVMM piBHEM onepauiiHol
cncTeMu. 3Baxkaroum Ha Le, po3pobieHHsA ApaiBepiB NOKAaLeHO Ha BUPOOHMKIB
NPUCTPOIB YBEAEHHS | BUBEAEHHS.

bazosa cucmema 8g8edeHHs | 8UBEOGHHS — KOMMAEKC CUCTEMHWUX Mporpam
onepawiiHOl CUCTEMW, LLO 3A4INCHIOIOTb B3aEMOZI0 MK NPUKAAAHUMK Nporpama-
MW | ApanBepamMu:

1. YHigpikosaHuli iHmepdpelic 0115 8cix npucmpoie yeedeHHs [ sugeOeHHS. FKkou
onepaujiiHa cucTeEMa 3 KOXHWUM MPUCTPOEM YBEAEHHS | BMBEAEHHs B3aEMogisna
Mo-pi3HOMY, TO ANl KOXHOrO HOBOro MpUCTporo abo noro Moaudikauii gosBoan-
nocs 61 BHOCUTM 3MiHW A0 onepaLiinHoi cuctemun. LLLo6 yHUKHYTU LbOro, Aas KOX-
HOI rpyny NMPUCTPOIB YBEeAEHHs i BMBEAEHHA BW3HauatoTb Habip QyHKLIW, AKWUiA
Ma€E niagTpUMyBaTV ApaviBep LbOro NpUcTporo. BUpobHMKM npuctpois, po3pobns-
oUW AN HUX ApaliBepW, BPaxoBYHOTb Ui BUMOrM 3 HOKy orepauiiHuX CUCTEM.
Y pesynbtati iHTepdenc NpUCTPOiB CTae YHidiKoBaHMM, TOX MPUCTPOI MOXKHa
nig'€4HYBaT A0 KOMM'toTepa 6e3 Oyab-aKUX 3MiH B OnepaLiriHin cuctemi.

2. bygpepuzayis. O6MiH iHPOpPMALErD MiX NPUKAAZHUMK MpOrpamMamm i Npu-
CTPOAIMU YBEAEHHSA—-BUBEAEHHA NPWU3BOAUTL A0 3HAYHMX MPOCTOIB MpoLecopa
i 3aTpaT 4Yacy Ha baraTopa3oBe nepepuBaHHA POOOTW MPUKAALHMX Mporpam, 3y-
MOBJ/IEHE HW3bKOH LIBUAKOAIEKD MPUCTPOIB YBEAEHHA | BMBEAEHHA MOPIBHAHO
3 npouecopoM. AKLO A0 CKaajy onepauinHoi CUCTEMU YBECTU HEBEIMKY 3a 0bCs-
roMm nam’ate — Bydep, To NpoLecop MOXe BUKOHYBaTK CBOKO PO6OTY, AONOKK By-
dep NoBiNIbHO 3aNOBHIOETLCA JAaHVMMMW 3 NMPUCTPOID YBEAEHHS | BUBEAEHHSA Mif Ke-
pyBaHHsM pApaviBepa. [licns 3anoBHeHHs Oydepa BMMKaeTbCs MpoLLecop i Ha
BE/IVKIN LUBMAKOCTI 34iMCHIOETLCA NepecunaHHa iHpopmaLiii.

3. [osidomneHHA npo noMusku. 3 ycCix NPUCTPOIB KOMMN'tOTepa came Mif 4ac
poboTN NPUCTPOIB YBeAEHHA | BMBEAEHHA HaWuacTille TPanaarTbCs MOMMUIKK
i 3601. 3a HacniAKaMK MOMWUAKM MOXHa MOAINNTL Ha Kinbka BWUAIB, 30KpemMa Taki,
WO MOXYTb Mpu3BecTn A0 daTasbHUX HaCNiAKIB, W Taki, WO He CTaHOBAATb cep-
MO3HOT 3arpo3u i iXx MOXHa BUNPaBUTK. Y Byab-aKOMy BUNaAKy NOMUAKY MNOTPIBHO
BUAIANTA | BU3HAYNTUCA 3 HACTyNMHUMK giamun. [edki TMNOBI MOMUAKA MOXe BW-
npaBuTW ApalriBep NPUCTPOHD, @ AKLLO Hi — pilleHHsA NepeajpecoBYETbCA BULLAM
PIBHAM OrnepaviiHoi cucTeMu.

4. Po3nodin npucmpois ysedeHHs [ 8ugeOeHHS MK NPUKAAOHUMU Npo2pama-
Mu. Taki NPUCTPOI € CNiNbHMM PEeCYypcoM ANA KiNbKOX MPUKNAAHMX i CUCTEMHUX
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nporpam, fAKi OAHOYACHO BWKOHYKOTbCA Ha CyyacHUX Komn'toTepax. ns pauio-
HaNbHOTO BUKOPWUCTaHHA LbOro pecypcy orepauiriHa cucteMa Ma€ CrniaHyBaTut
AOCTYN A0 HbOFO 3 ypaxyBaHHsSM OCOBAMBOCTEN MPUCTPOIB. Y BaraTbox BMMagKax
Lle peanisyeTbCca 3a AOMOMOIOK Yepr i3 NPUKAaAHUX NPOrpam 3 ypaxyBaHHAM iX-
HbOrO PIBHA NpiopuTeTy.

Besneka i 3axuct iHpopmauii

Y cyyacHoMy cycninbcTBi iHGOpPMaLia € OfHWUM i3 HaBaXXAMBILLNX PecypCiB.
3aranbHOK TeHAeHLi€o cTae mobanbHuM AOCTYn A0 iHdopmalii y MaclTabax
nnaHeTn. Y Haw yac yepes rnobasbHi KOMN'HOTEPHI MepeXi cTana JOCTYMHOHO iH-
dopmauia npo nogii B 6yab-AKOMY KyTOUKY MAaHeTW, 30Kpema CTYAEHTU MOXYTb
03HaNOMUTUCS 3 PO3KNAZAOM 3aHATb | MPOrPaMor0 HaBYaHHS MPOBIAHUX YHIBEPCU-
TeTiB CBITY. 3@ TakOi AOCTYMHOCTI iHGOPMaLLii rOCTPO NOCTa€E NUTaHHA NPO ii 3aXUCT.
Y komn'toTepax 6e3neky i 3axmcT iHpopMaLLi MOKIaZeHO Ha BiAMOBIAHY CUCTEMY,
fIKa € HEBIA'EMHUM CKNAAHWKOM OnepaLinHOi cuctemMmn KoMmn'totepa.

Cucrema 3axucty iHpopMmau,ii mae 3abe3snevyBaT Taki MOXANBOCTI:

® koHgideHyiliHicme (aHrn. confidentiality) — 3aaTHicTb npuxoBaTh iHbopMa-

Lit0 Bif CTOPOHHbOro goctyny. Joctyn o iHbopMmauii Mae auwe TOW, XTO
Ma€ Ha Le BignoBiAHi NpaBa, — npasa docmyny. [Ans 3abe3neyeHHs KOHOI-
AeHUinHocTi iHbopmauito wndpytoTe MeTogamm kpuntorpadii;

® yinicHicme (aHra. integrity) — CNPOMOXHICTb CUCTEMU 3axXUCTUTK IHbOpMa-

Ljito Bif BMAYyYeHHs abo HecaHKLiOHOBAHOI 3MiHK;

® docmynHicme (aHrn. availability) — 3aaTtHicTb 3abe3neunTn fOCTYyn A0 iH-

dopmaLiii TMM, XTO Ma€ Ha Lie BiANOBiAHI NpaBa.

Byab-sKy aito, cnpsiMoBaHy Ha NopyLleHHs KOHIAEHLINHOCTI, LificHOCTI K A0-
CTYNHOCTI iHPopMaLiii, a TakoX HesnerasbHe, HeCaHKLiOHOBaHE BUMKOPWUCTAHHSA iH-
LUINX pecypciB Ha3MBalOTb 3a2po30t0. PeanizoBaHa 3arposa — Le amaka.

Ansa 3abe3neyeHHs 3axucty iHGopMaLii i NiATPUMaHHA HaNeXHOoro piBHA 6e3-
nekun 3aCTOCOBYHOTb Pi3HOMaHITHI MporpamHi i anapaTHi 3acobu. Po3rnsHemo Hain-
MOLUMPEHILLI 3 HUX.

WndpysaHHa (aHra. encryption) — e TEXHONOTIA NEPETBOPEHHS 3PO3YMIN0-
ro MOBIZJOM/IEHHA Ha HE3PO3yMije, HeAOCTYMHe AN CTOPOHHIX. 3BOPOTHe nepe-
TBOPeHHA — Ue OdewugpysaHHa (aHrn. decryption). LUndposaHe noBigomaeHHs
nepefaroTb BiAKPUTUMW KaHanamu 3B'A3Ky, OTPMMyBa4y NpUUMaEe Moro i gewnd-
pye. LUndpysaHHa i gewndpyBaHHA 06'€gHYIOTb 3araibHUM MOHATTAM «KpUNMO-
epagis». ANropuTM, 3a SKUM 34INCHIOTb WKNGPYBaHHSA | gelwndpyBaHHS, € Kpun-
moepaghiyHuM. [ns ycniwHOro 3acToCyBaHHA TakoOro aaroputMmy noTpibHO MaTu
ksou (aHrn. key) — cneuianbHy iHpopmaLito, 3aebinblioro cekpeTHy. Kntou € Hai-
BaX/MBILIMM MapaMeTpoM KpunTorpadiyHoro anroputMmy, sKMin BU3Ha4Yae Moro
cmitikicme.

Ha npakTuui BUKOPUCTOBYHOTb ABa BUAWN KHOUIB: cUMempuyYHi, abo cekpemHi,
¥ acumempudyHi, abo 8idkpumi.

Y kpuntorpadiyHnx anroputmax i3 CUMeTPUUYHUM KJHOUYEM 3aCTOCOBYHOTb TOW
camuin KoY Ak Ansa wudpysaHHA iHpopmalii, Tak i 4na il po3wndpyBaHHaA. Takmm
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K/JHOU MOTPIBHO 36epiraT B TAEMHULI K NepeAaBaT CEKPETHUMY, 3aKPUTUMU Ka-
Hanamu 3B'a3Kky. Jaa nigBULLEHHSA CTIMKOCTI kKpunTorpadiyHmMx aaropuTMis NoTpi6-
HO uYacTilwe 3MiHIOBaTU KtOUi. [HTEHCMBHE BUMKOPUCTaHHA 3aKpPUTUX, AOPOrMX Ka-
HaniB 3B'A3Ky A4 NepejaBaHHA CUMETPUUYHMX KJIHOUIB 3HAUHO 36i/bLUye 3aTpaTy,
WO € OAHUM i3 HANBINbLUMX HEAOMIKIB CUMETPUUHUX KJHOUIB.

KpuntorpadiuHi cuctemMmn 3 acMMETPUUYHUMM KAKOYaMW BUKOPWUCTOBYHOTb JBa

TAMNW KHOYIB: BIAKPUTUI, HeCEeKPeTHUA — aAna wundpysBaHHA iHGopMaLLi, Moxe
nepeAaBaTVCA BIAKPUTUMUN KaHanaMu 3B'A3KY; 3aKPUTUA, CEKPETHUA — Ana je-
WnppyBaHHS.

Y kpuntorpadiyHnx cuctemax NigTPYMaHHA 6e3nekn LMPOKO 3aCTOCOBYHOTb
TaKOX OOHOCMOPOHHI yHKYII wiugpysaHHs, abo xew-gyHkyii, dalioxecm-gyHk-
yii. AKWo BXMUTK Xeww-PyHKLIKO A0 MOBIAOMEHHA, TO OTPMMAEMO 3aWwndppoBaHe
noBifOMAeHHA — Odalidxecm, sike NepesaroTb BIAKPUTMMM KaHasamu 3B'sS3Ky pa-
30M i3 He3awnppoBaHUM NoBiZOMAEHHAM. OTpUMaBLLUM MOBIAOMAEHHS Pa3oM i3
AanJ>KeCTOM, KOPUCTyBay 3aCTOCOBYE TaKy caMy CeKpeTHY Xelu-QyHKLio A0 He3a-
WNPPOBAHOrO MOBIAOMAEHHA | MOPIBHIOE OTPUMAHUIN AaNAXKeCT i3 nepesaHuM.
AKWO JanaXecTn OAHAKOBI, Lie O3Hayag, WO nepejaHe MoOBiJOMAEHHA He 6yno
3MiHeHo.

AsteHTudikauia (aHrn. authentication) — npoueaypa BCTaHOBAEHHA J0OCTO-
BipHOCTI, TOBTO A0OKa3 TOro, O KOPUCTYBay € CNPaBXHIM i TUM, 3a KOro BiH cebe
BMAaE. ABTeHTUdIKauia 3anobirae goctyny Ao cuctemMun HebaxkaHux ocib i fo3Bo-
NIAI€ BXiZ neranbHUM KOpMCTyBadaM. Y LbOMy npoueci 6epyTb yyacTb ABi CTOPOHMU:
OZiHa AOBOAUTb CBOKO aBTEHTWYHICTb, HaZalOuM JOKa3W, a iHWa — nepeBipse Ui
Aokasn. [lokazomM aBTEHTUUHOCTI MOXYTb ByTW pi3Hi MaTepiaibHi 1 HemaTepianbHi
pedi, ane HalUMpPOCTIWWUM i IOTIYHMM Cnocobom € naposi. Heponikom cmuctemmn na-
posiB € TOM daKT, WO cknagHo 36epertv 6anaHc Mix NPOCTOTOMO i 3pyYHICTIO Na-
pos i Moro HaginHicTro. Maponi MoXHa Bragatu, nigibpaty, BMNagKoBO PO3KPUTU
abo HenerasbHO nepegatn CTOPOHHIM ocobam. OgHUM i3 MOXAMBKUX crnocobis
yragyBaHHs naposs € nepebip ycix Moxameux KoMbiHaui 6yks, undp, posgino-
BUX 3HakKiB — TaK 3BaHa C/IOBHMKOBA aTaka. 3BiCHO, BPYUYHY Lie 3pO6UTN HEMOXK-
JIMBO, OZHaK 3a AOMOMOrOK Cy4acHUX KOMM'FOTEPHMX 3acObiB i3 riraHTCbKOK Mpo-
AYKTUBHICTIO MOXHa nepenpobyBaTty BCi MOX/IMBI BapiaHTV 3a NPUAHATHWIA Yac.

ABTOpM3aLia aocTyny — Ue npouesypa KOHTPOO AOCTYNY NeranbHuUX Ko-
PUCTYBaYiB A0 PecypciB KOMM'OTepa, 3a AKOT KOXKHOMY JieralbHOMY KOpPUCTyBave-
Bi HajaloTb caMe Ti NpaBa Ha OKPeMi BUAW PecypciB, AKi AN HbOTO BU3HAUYUB aj-
MiHicTpaTop. Po3pi3HAOTb BUBIPKOBU |  MaHAATHWMI cnocobu  KepyBaHHSA
AOCTYMOM.

3a subipkoso20 crnocoby neBHi onepaLii 3 KOHKPETHUM pecypcoM (06'eKTOM)
[,03BO/IAOTL abo 3a60POHATL Cyb'ekTaM abo rpynam cyb'ekTiB: CTaH npas AOCTY-
ny OMUCYETbCA MaTPULEr, Y pagKax AKOI PO3MilleHi Cyb'ekTy, y CTOBMUYMKAX —
06'ekT, @ B KJAITMHKax MaTpuui — onepaLii, AKi Cyb6'ekT MOXe BWKOHyBaTU 3
06'ekKTOM. Y Takux MaTpuusax 6arato KAiTMHOK ByAyTb MyCTUMM, TOMY Ha MpPaKTULi
3aCTOCOBYHOTb PiAKO. AKLLO Taky MaTPULIO PO3KJacTV MO CTOBMYMKAX, TO KOXEH
cToBNUMK Byae cnuckom npas docmyny (aHrn. access control list, ACL), sikmi 6yge
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KOMMaKTHILWM 3a MaTPWLLEO, OCKINIbKW MYCTi KAITUHKM He MOTPIi6HO foaaBaTt A0
CnCKY.

MaHdamHuli cnocib kepyBaHHS AOCTYNOM MOAATAE y TOMY, LLO BCi OB'EKTM Mo-

AINAOTb Ha rpynu 3a pigHeM cekpemHocmi, a BCix Cy6'ekTiB — 3a pisHem donycky
A0 cekpeTHOI iIHhpopMmaLiii.

AyauT CUCTEM 3axucTy — Lie BiACNIAKOBYBaHHS i dikcallis nogin, noB'a3aHmx

i3 AOCTYNOM A0 3axuLUeHUX pecypciB. AyauT Aae 3MOry BUSABUTU cnpobu BTOp-
FHeHb i cnabki MicLs B CUCTEMI 3aXUCTY.

K

LLLO TAKE OMEPALIIMHA CUCTEMA?
1.

w

AKI OCHOBHI ®YHKLIIi BUKOHYE OC?
1.

whwhn

\
TECTOBI 3BABAAHHA

Komnnekc nporpam, Lo AatoTb 3MOTy KOPUCTYBaYeBi CMiaKyBaTUCA 3 KOMN'tO-
TEpOM, KepyBaTh MPUCTPOAMWU KOMM'tOTEpPa, Mporpamamu Ta iHbopMmaLieto,
o 36epiraeTbca B NaM'aTi KOMn'totepa

Komnnekc nporpam, Lo opraHi3oBytoTb poboTy 3 pannamu Ta nankamm
Komnnekc nporpam, siki 3a6e3neuytotb poboty B IHTepHeTi

Komnnekc nporpam, siki onepaTMBHO BUKOHYHOTb 3amnmnTi KOPUCTYBaYiB

OnpautoBaHHA rpadivHoi iHpopmaLiii

O6pobieHHs TEKCTOBOI IHPpOpMaLLii

KepyBaHHA nporpamMamu, BCTAHOBJAEHUMW Ha KOMM'toTep
KepyBaHHsA poboToto NpMCTpOoiB KOMM'toTepa
3abe3neyeHHs gianory KopucTyBaya Ta KoMmn'totepa
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Po3ain 11, O6pobneHHs
TeKcToBOI iHpopMmaLii. Mporpama
Microsoft Word

Po3gin 12. O6pobaeHHA
rpadiuHoi iHbopMauii. Mporpama
Microsoft Visio

Po3gin 13. O6pobneHHs
IHQOpMaLlil 33 4ONOMOTOK0
eNeKTPOHHUX Tabanub.
[porpama Microsoft Excel

| %  +Pozgain 14. ba3n gaHux i cuctemm
‘ _KepyBaHHA 6a3aMu gaHnXx.
00w [lporpamalMicrosoft Access

I?o3,2i,in: 1 5.=CTBOpéH'Hﬂ_
npe3eHTauiv. Mporpama
. Microsoft PowerPoint

“Pozgin 16. Crictema 06pobs1eHHs
MaTeMaTUUHOI iHpopmMaLiil
MathCAD

_Po3,u,ﬁ1' 17.:.Komn'roTepHi Mepexi.
IHTEepHeT :
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Po3pin 11 . .
OBPOBJ/IEHHA TEKCTOBOI IHOOPMALILIL.
NMPOrPAMA Microsoft Word

3acTocyBaHHs iIHGOPMALLIIHMX TEXHOOTIN A1 CTBOPEHHS, 06pobaeHHs, nepe-
JaBaHHSA Ha BiACTaHb i NogaHHA TeKCTOBOI iHQOpMaL,ii MaEe Bennke 3HavyeHHA. HuHi
TPMBaE eTan aKTMBHOIO BMPOBajXXeHHs 6e3naneposux mexHosoz2il, wo nepesba-
Ua€, 30KPEMa, CTBOPEHHS i QYHKLIIOHYBaHHSA AOKYMEHTIB B €/EKTPOHHI Gopmi.

11.1. TEKCTOBA IHOOPMALIA

TekctoBa iHQOpMaLifs € OAHMM i3 HaWnmowwMpeHiWnx Buais iHGopmauii. Big
yacy BUHaMAEHHN ApYKYBaHHSA i JOHejaBHAa OCHOBHWM HOCIEM TeKCTOBOI iHPOp-
mauii 6yB nanip (KHWXKW, ra3eTu, XypHaaun ToLo).

OCHOBHOI OAMHMLIEHO TEKCTOBOI iHbOpMaL,i € dokymMeHmu, Hanpukaag, ctaTTs
B raseTi UM XypHasni, JONOoBiAb, 3aMiTKa, JeKLis, NiTepaTypHUA TBip (ONoBifaHHS,
BipL), AMCT TOoWwoO. [JOKyMEHT, CTBOPEHMI 3a AOMOMOrOK KOMIM'FOTepHUX 3acobis,
Ha3MBaoTb e/1eKmpoHHUM 0oKymeHmMoM. BiH 36epiraeTbca B KOMN'tOTEpPi Y BUTAAZAI
mekcmogozo ¢padiny.

HaliMeHW1M HenoginbHNUM eneMeHTOM TeKCToBOT iHpopMalLii € cumBon. CuM-
BOAW MOAINAOTb Ha Taki BMAW, AK OyKBW, poO34inoBi 3HakW, LMbpu, cneuiasnbHi
CUMBOIN.

OcHoBHUMUK cumBONamu € byksu (nimepu). CyKynHicTb 6yKkB, fKi BXMBatOTb
y NeBHi MOBI, Ha3uBaloTb azbykoro, asngasimom abo abemkoro. AndasiT ykpaiH-
CbKOT MOBW ckagaeTbcs 3 32 BykB i 6a3yeTbcs Ha kupuauyi — a3byLi, CTBOPEHiIl
BENNKMMU CNOB'AHCbKUMUN NpocBiTUTensMn Kupuaom i Medogiem. binbuictb Ha-
pOAIB CBITY BUKOPWUCTOBYHOTb IamMuUHUYt0 — a3byky, BuHanaeHy y CtapogaBHbOMY
Pumi.

[na 3B'A3Ky CNiB y peyveHHi 3aCTOCOBYIOTb Taki CUMBOAW, AK PO3A4iN0BI 3HaKM:
Kpanka, KOMa, Kpamnka 3 KOMO, 3HaK OKJ/MKY, 3HaK 3anuTaHHA Towo. Yucna Ha
NMCbMi NepeAaroTb 3a AOMOMOTOr Yyugp.

Y pesakunx TekcTax, 30KpeMa HayKOBO-TEXHIUHWX, LUMPOKO 3aCTOCOBYIOTb cheyi-
anbHi cumeoau: BykBun rpeubkoro andasiTy, 3HaKM MaTEMaTMUHUX onepaLin, cne-
LiafbHi MaTeEMATUUHI CUMBOAM TOLLLO.

I3 6ykB cknagaeTbca binblla CTPYKTYpHa OAMHULA TekcTy — cs08d. Ha nucbmi
C/I0Ba BiJoOKpPeMOTh npobinamu. MNMocnigoBHICTb CiB YTBOPIOE peyeHHs. [ekinb-
Ka pedeHb, MOB'A3aHMX 3a 3MicTOM, dopMytoTh ab3ay.

3a TpaauLiero, TEKCT po36bMBatoTb Ha CMOPIHKU.

KopyBanHsa tekcroBoi iHpopmaLiii. Ak yXe 3a3HavyeHo, TeKCToBY IHbOpMaLito
AN 06pobIeHHs 1T KOMMN'toTepoM NOTPIGHO MojaTh y ABIMKOBOMY BUMNSAI — 3a-
kodysamu.
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[lo WMpOKOro 3actocyBaHHA KOMM'tOTEPIB TakOX 3aCTOCOBYBaAW KOAyBaHHS
CMMBONIB, 30KpeMa bykB andaBiTy, Hanpuknag koa bekoHa, koa bpalna ansa chi-
MWX, iHTepHaLiOHaNbHMIA MOPCBHKUI KOZ 3a AOMOMOror npanopuis, kog Mopse
TOLWO.

Halibinbworo  nowwupeHHs  AAs  KOAYBaHHA  TekcToBOi  iHQopmauii
B komn'toTepax Habys kop ASCl (American Standard Code for Information
Interchange — AMepuKaHCbKWUIA CTaHAAPTHWUWA KoA ANs OBMiHY iHhopmaui€to),
KU ByNo BNpoBajXeHO Ha npakTuui B 1963 p. Lle 7-po3psagHuin aBinkoBuiA Koz
ANA KOAYBAHHA BEANKUX | Manux NiTep NaTuHULI, Lndp, po3aiNoBUX 3HAKIB Ta jed-
KUX KEPIBHUX CMMBOIB ANS NPUCTPOIB, MPU3HAYEHWI AnLe AN aHINOMOBHMUX KO-
pucTyBadis.

Y 1991 p. HekomepLiliHa opraHi3auis KoHcopyiym HOHikody npeactaBuaa pos-
pobieHui CcTaHAapT KoayBaHHA cuMBosiB FOHIkod (aHrn. Unicode), sikuii 3abesne-
4y€e UMPpoBe NoJaHHA CMMBOIB YCiX MMCEMHOCTEN CBITY Ta CrneuiaNbHUX CUMBO-
niB. Ha kopyBaHHA OAHOrO CMMBOJY BiABOAWTBCA Bif 1 Ao 4 6anTiB, npuyomy
nepmi 6anT 36iraetbes 3 kogom ASCII.

CyuacHi Komn'roTEpPHI 3acobu BMKOHYHOTb TakKi BUAW 06pobsieHHs mekcmosol
iHpopmayit:

® BBeJEeHHS TeKCTy 3a JOMOMOroo KhasiaTypu abo 3 nmanepoBoro opuriHany

3a J0ONOMOroK CKaHepa 3 NoAanblMM PO3Mi3HaBaHHAM TEKCTY crneLjiaibHu-
MW nporpamMamu, 36epexxeHHs Moro B nam'ari;

® peaaryBaHHA TeKCTy (BUMpPaBAEHHS, 3aMiHa, KOMiFOBaHHA, NepeMilleHHs, BU-
NyYeHHs TOLLO);
nonepegHiv nepernag nepes ApyKom i ApyKyBaHHS;
pefaryBaHHA AeKinbKOX AOKYMEHTIB O4HOYACHO;
dopmaTtyBaHHA TekCTy (OQOPMAEHHA 30BHILIHBOrO BUMALY TEKCTY, 3MiHa
“oro napameTpis);
nepesipka npaBonucy;

BMKOPUCTaHHA rpadivyHmx 306paxkeHb y TEKCTI;
BMKOPWCTaHHA TabanLb y TEKCTi;
BMKOPWCTAaHHA MakKpoCiB (MpOrpaMHmX KoAiB) Y fOKYMEHTaXx.

11.2. 3ACOBY OBPOBJIEHHA TEKCTOBOI IH®OPMALLIT

[na obpobneHHs TekcToBOI iHQOPMAaL,ii LMPOKO 3aCTOCOBYHOTb PiSHOMAHITHI
nporpamHi 3acobu, ski MOXHa MOAINUTM Ha TPWU KaTeropii: TEKCTOBI pesakTopw,
TEKCTOBI NPOLLECOPU | HACTINbHI BUAABHMYI cucTeMU. PO3rnsHeMo ix foKaasHile,

TekcroBi pegaktopu (aHrn. text editors) npr3HaueHi ans CTBOpPEHHS HeBenu-
KMX NPOCTUX JOKYMEHTIB (aHr/. plain text) i3 po3wmpeHHam .txt. [ns ix cTBOpeHHs
BukopuctoBytoTb ASCIl-cumBonn 6e3 popmaTyBaHHA. Ha npakTuui Wmpoko 3acrto-
COBYIOTb MPOCTi TeKCTOBI pegakTtopwn brokHom i WordPad (siki BxoasaTb A0 ckaagy
onepadirHoi cuctemun Windows), a Takox AkelPad, ConTEXT, Crimson Editor, E Text
Editor, EditPlus, EmEditor, Metapad, MS-DQOS Editor.
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TekcToBI pefakTopy MatoTb TaKi TUMOBI PYHKYIOHAIbHI MOXAUBOCMI:
® 3HauTK i 3aMiHUTK (aHrAa. find and replace) — 3HaTM cnoso abo cnosocno-

JIYUYEHHS | 3aMiHUTU MOTO Ha HOBE;

BMpi3aTK, CKOMiOBaTU | BCTaBUTK (aHra. cut, copy, and paste) — BUayunTm
abo ckonitoBaTM YacTMHY TEKCTYy 4YM BeCb TeKCT i BCTaBMTM MOTIM MOro B
Byab-sKe MicLie Toro camoro abo iHworo dany;

dopmaTyBaHHA TekcTy (aHrn. text formatting) — 3actocyBaTn HaknpoCTiLi
BMAN dopMaTyBaHHA: nepexig Ha HOBUW PAAOK, aBTOMaTUUYHWIA BIiAcCTyN,
bOpMyBaHHA MPOCTOro CMUCKY, MiACBIYYBaHHA CUMHTAKCUMUYHUX MOMWIOK
TOLLO;

BiAMiHa onepaLii (BiAKOYeHHs Ha3ag) i BigMiHa BigkoyeHHs (aHra. undo and
redo) — BIAMIHWUTM OCTaHHIO OMepaLito i NOBEPHYTUCA AO MOMepeaHbol i
nepenTn Bif NepesoCcTaHHbOI onepaii Ha3az A0 OCTaHHbLOY,

MOXUBICTb 06p0bAsATH TekcTn Yy popmarti Unicode.

KpIM TEKCTOBUX peAaKTOpiB 3araJibHOro npmsHavyeHHA WNpPOKO BUKOPUCTOBY-
FOTb TAaKOX MeKcmosi peaaKmopu Cnet{[aﬂbHOZO npusHa4eHHA, 30KpeMa:

peAakTopy MPOrpamMHOro Koy 3 A0AAaTKOBUMU QYHKLIOHAAbHUMUN MOXAN-
BOCTAMW A1 MOJErLEHHs CTBOPEHHA MPOrpamMHoro kogy. Taki pegaktopu
MOXYTb, HAaNPWUKAaZ, BUABAATU CUHTAKCUYHI NOMUKW;

rinepTeKkcToBi pefakTopy — MpuU3HaYeHi A48 CTBOPEHHs BeBCTOPIHOK i3 ri-
NepTekCTOBUMM NOCUAaHHAMM MoBoro HTML;

TEKCTOBI pPefakTopu AJ/is CTBOPEHHS CTaTel, XYPHasiB, KHUXOK Y HayKoBil
cdepi, 30Kkpema y ranysax MateMatnku, Qisvky, KOMN'IOTEPHUX HayK (Hampw-
knaa, TeX i LaTeX).

TekcroBi npouecopu (aHrn. word processors) MatoTb 3Ha4YHO Hinblue 3acobiB
Ana 0bpobneHHs TekcToBOI iHPOPMaLLi, HiXX TekCToBi pegakTopw. Hanpwuknag,
BOHW nigTpumytoTb pexxum WYSIWYG (what you see is what you get — «uwo 6a-
unL, Te M OTPUMAELL»).

HalinowmpeHiwmmn TekcToBUMK npouecopamu € Microsoft Word, wo Bxoantb
4o cknagy Microsoft Office, i OpenOffice.org Writer BinbHOro nporpamHoro 3abes-
neyeHHs OpenOffice. 3aCTOCOBYHOTb TAKOX TEKCTOBI MPOLLECOPU 3 BiKPUTUM KO-
aom LibreOffice Writer, AbiWord, KWord, LyX, Office Web Apps ta Google Docs y
BebMepexi.

TMNoBUMYK GYHKLIAMUN TEKCTOBUX MPOLLECOPIB €:

nakeTHe yKaaZaHHA JNCTIB 3a 40NOMOroo WabnoHiB i agpecHoi 6a3un gaHux;
iHAEeKcaLlis KAOYOBUX CNIB Ta IXHIX CTOPIHOK;

aBTOMaTU4He yKNaJaHHA 3MICTy AOKYMeHTa i MOro cekuii i3 BignosigHMMU
CTOpiHKaMu;

® nepexpecHi MOCUAAHHA MiX CEKLiAMM i3 BKa3iBKOK CTOPIHOK;
® 0odOpMIEHHA NOoCKaHb 3a HOMepaMmy;

BapiaHTHICTb 4OKYMEeHTa 3a JOMOMOrO0 3MiHHMX (HanpuKaag, HoMep Moge-
N, apTnKyn TOLO);

niaATPMMKa BEepCil JOKYMEHTa;

rpynosa poboTa 3 JOKYMEHTOM;
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® KOMeHTapi 1 aHoTaLil 4O JOKYMEHTIB;

® MiATPMMKa MasoHKIB, IOCTpaLi i giarpam;

® MiATPUMKA BHYTPILUHbOrO B3aEMOMOCKAAHHA.

MoBHa niaTpumka 3 60Ky TeKCTOBOro npoLecopa 3a3Buyal nepesbayae:

® nepesipky opdorpadii;

® MOBIAOMEHHSA NPO rPamaTUyYHi NOMWUAKW, Ae TaKnA BUCHOBOK MOXe 3pobu-

TV Nporpama;
® Te3aypyc — C/JOBHUK, TOBTO NPOMNO3MLIO BapiaHTiB MPaBUIbHOrO HamucaH-
HA 418 CNiB, AKI NporpaMa BBaXae HabpaHMMK NOMWAKOBO.

BinbLWicTb TeKCTOBMX NMpPoOLECOpPIB NPOMNOHYHTb MOXAMBICTb 3i6paT cTaTuCTU-
Ky NpO pesaroBaHWin AOKYMEHT, a came:

® KiNbKiCTb CMMBONIB, CAiB, peyeHb, PAAKiB, ab3auis, naparpadis, CTOPIHOK;

® /OBXWHa CNiB, peyeHb i ab3aLis;

® yac peaaryBaHHs.

HacrinbHi BugaBHuui cuctemum (aHrn. desktop publishing) — ue komnnekc
nporpam, Npu3HaYeHnx A8 KOMM'FOTEPHOI BEPCTKM JOKYMEHTIB, TOGTO CTBOPEHHSA
MakeTa JOKYMEeHTa, AKMA MOXHa BUAATK B ApyKapHi abo HagpyKyBaT Ha NpuHTe-
pi. OpraHi3auii, NiANPUEMCTBa, OKPeMi KOPUCTyBaYi MaroTb 3MOTy OTPUMYBaTK ANA
CBOIX NOTPeb WMPOKNIA CNekTp APyKoBaHOI Npoaykuii. Ha npaktuui wupoko 3a-
CTOCOBYHOTb HaCTiNbHI BUAABHWUI cuctemun Adobe PageMaker, Adobe InDesign,
QuarkXPress.

11.3. TEKCTOBUU MNMPOLLECOP Microsoft Word

TekctoBui npouecop Microsoft Word Bxoants A0 nakeTa odicHMX nporpam
Microsoft Office. OcHoBHUM npwu3HayeHHAM Word € CTBOpeHHS TEKCTOBMX JOKY-
MeHTIB BMCOKOI noAirpadivHoi AKOCTi 3 itocTpauiamn, Tabanuamu, giarpamamu Ta
nocunanHamu. Microsoft Word MoxHa TakoxX 3acTOCOBYBaTW fiK HaCTiNbHY BUAAB-
HUYY CUCTEMY ANA CTBOPEHHA KHUXOK | bpollyp HeBennkoro obeary.

Enementu BikHa Microsoft Word

Ans 3anycky nporpamun Word HeobxigHO HaTUCHYTK:

® Ha KHoMKy [Tyck y NiBOMY HUXHbOMY KyTi eKpaHa Ta Bubpatu lMpoepamu —
Microsoft Office — Microsoft Office Word;
Ha 3Hauok Word Ha lMaHeni 3aBaaHb;
NpaBol KHOMKOK Muwi Bubpatn komaHnay Cmeopumu — JlokymeHm
Microsoft Office Word.

Micns 3aBaHTaxkeHHs Microsoft Word Ha ekpaHi 3'BASETbCSA BIKHO Mporpamu

(puc. 11.1).



11.3. TekcToBuin npouecop Microsoft Word 141

[Nl OCHO BCTAB KOHC PO3M MOCK PO3C PELIE BUI1 MathT ACRO

BcraButn Ctvni  PegaryBaHHs @

Bydep obmiHy Wpnot Ab3al, Cruni

€ P/

CTOPIHKA: 1131 KIJIbKICTb CJIIB: ] 160%]
Puc. 11.1

1. MaHenb wBMAKOro pocryny
CTaHAAPTHO po3TalloBaHa Yy BepXHIK EI Q (j -
YacCTMHI BiKHa | NpU3HayeHa ANs WBUA-
koro poctyny po &yHKUi, fKi 4YacTto Puc. 11.2
BMKOpPUCTOBYtOTh: 36epeemu, Ckacyeamu, [Moemopumu Ta Hacmpoimu naHesb
weudkozo docmyny (puc. 11.2).

2. Papok 3arosioBKa MiCTUTb Ha3BW MPOrpaMu i JOKyMeHTa (CTaHAapTHE iM's
AokymeHTa [lokymeHT 1 — Word), KHONKW AN KepyBaHHA po3MipamMu BikHa (320p-
Hymu, Po3eopHymu i 3akpumu).

3. Crpiuka — ue Habip IHCTPyMEHTIB Y BEPXHIiN YacTUHI BikHa mporpamu, fka
AOMOMArae WBMUAKO 3HAXOAUTN NOTPIOHI kKoMaHAW. KoMaHAW BNOPSAAKOBaHI y rpynu.

Y BiKkHi Bifobpaka€eTbca AeCATb NOCTIMHUX 8K/1AJOK:

e daiin MicTUTb KOMaHAM Ans poboTn 3 gokymeHTamu (Cmeopumu, 36epeez-
mu, 36epezamu sk, Bidkpumu, Bidomocmi, 3akpumu, Excnopm, [pyk i lNapa-
Mempu AN HanawTyBaHHA iHTepdelicy nporpamu);

® OCHOBHe — OCHOBHi iHCTPyMeHTW ana dopmMaTyBaHHA Ta pejaryBaHHA Tek-
cTy;

¢ BctaBneHHA MiCTUTb IHCTPYMEHTM, 3@ AOMOMOIOK AKMX MOXHa AOAaTU A0
[OKYMEHTa Pi3HOMaHITHI 00'ekTY;

¢ KOHCTpYKTOPp 3Ai/ICHIOE HaNalTyBaHHA OCHOBHWX e/IeMEHTIB A13alHy YCbO-
ro AoKyMeHTa: TeMu, NafiTpu KOAbOpIB, WPUOTH TOLLO;
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e MakeT — pi3HOMaHITHI Aii 3i cTopiHkoto: A63ay, Mapamempu cmopiHku,
YnopsadkysaHHs Ta iH.;

¢ MocunaHHA 34iliCHIOE HanalwTyBaHHA 3MICTy JOKYMEHTa, FineprnocuiaHs,
MITOK TOLLO;

® Poscuakm gae 3MOry HanawTyBaTtu Ta 34iMCHUTM MacoBe PO3CUNAHHA AOKY-
MeHTa BMBpaHMM KopucTyBavawm;

® PeuieH3yBaHHA MICTUTb IHCTPYMEHTK, 3@ JOMOMOrOK0 AKUX MOXHa AOAaTH
40 AOKYMeHTa MpUMITKK, HanawTyBaTh ONuii nepeknagy, nepesipku opdo-
rpadii Ta rpaMaTKmM 3rigHO 3i BCTAHOBAEHUMU CNOBHUKAMM TOLLO;

* MopaHHA HanawToBYE BUMAL BikHa (abo Kinbkox) mporpam, iXHix enemeH-
TiB, pO3TallyBaHHA TOLLO;

® Po3po6HMK fonomMarae CTBOPHOBaTV NPOrpamu, 3anucyBaTi i BUKOHYBaTK
MaKpOCK, BUKOPWUCTOBYBATU KOMaHAW, €NeMeHTU KepyBaHHA i dopmu; Lo
BKJaAKy TUMOBO NMPUXOBaHO.

OTxe, Ha KOXHIl BKJaALi € AeKinbka epyn i3 KOMaHAaMW, WO MatoTb CrilibHe

npusHayeHHsa (puc. 11.3).

[ OCHO BCTAB KOHCT PO3MI MOCK PO3CU PELIEH BN MathT ACRO

BcraBuTu
[By¢ep 06MiHy ][ Wpndt ][ Ab3al, ][ Cruni ]
Pnc. 11.3

1. [liazoHaneHa cmpiika — KHOMKa BUKAWKY Aianorosoro BikHa N, aka pos-
TalloBaHa B HMXXHbOMY NpaBOMY KyTi 6inblWIOCTI rpyn, npu3HayeHa Ans Bigobpa-
XKEeHHS A0AaTKOBMX MOX/MBOCTEN, NOB'A3aHMX i3 LLIEIO rpymnoto.

2. KomaHOu — ue eneMeHTU KepyBaHHS, KHOMKW, CMNCKK, WO PO3KPUBAtOTLCH,
npanopu,i, NiYNAbHUKM Ta iHLUi.

3. 3aMiHUTK, BUAAANTM CTPIUKY HE MOXHa, ane Aasa Toro, wob 36inbwntn po-
60Uy AiNAHKY, CTPIUKY MOXHa CXOBATK (3ropHyTW): Tpeba HATUCHYTM Ha KHOMKY 7]
n BMBpaTn KomaHay AemomamuyHo npuxosysamu cmpiyky (puc. 11.4).

ABTOMaTUYHO NPMXOBYBaTU CTPIUKY
MpwuxoByBatn cTpiyky. LLlo6 Bigobpasuty ii,
TOPKHITbCA Y BEPXHIi YacTWHI Nporpamu.

Moka3syBaTu BKAagKu

BigobpaxkaTn nvue BKAaAKN Ha CTpiyLi.
TopKHITbCA BKAaAKK, LWO6 BiAoOpa3vnT KOMaHAW.

Moka3yBaTu BKAagKU Ta KOMaHAN
BizobparkaTvt BKNagKM 1 KOMaHAM Ha CTpiuLi
BeCb yac.

Puc. 114
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4. TopusoHTanbHa i BepTUKaAbHa NiHIAKN MpU3HAUEHi AN BUPIBHIOBAHHSA
TEKCTY, MaNtoHKiB, Tabanupb Ta iHWKX eNEeMEHTIB AOKYMEHTa. Y BEPXHIN YacTUHI Bi-
KHa po3TallOBaHa 20pU30HMA/bHA NiHika 3 Mapkepamu (puc. 11.5), a B niBin —
8epMmuKa/ibHa NiHinka. 3a ZOMNOMOrot MapKepiB i MO3HAUYOK Ha LMX NiHiKax MOX-
Ha 3MiHIOBaTW 3HAYeHHs [AEeAKUX BAacTMBOCTEN OO'eKTIB TEKCTOBOrO AOKYMEHTa
(po3mipw nmonis, BigcTynwn absauis Towo). Ans BigobpaxeHHA abo MPMXOBYBaHHSA
NiHiViKK NoTpibHo BMbpaTh y Bknaaui Moganua ' JliHivika .

_ Mapkepw

3 2 1 A 1 2 3 4 5 6 7 8 9 10 1 12 13 14 17

B8
Puc. 11.5

5. BepTukanbHy A ropn3oHTa/IbHY CMYTY NPOKPYUYBaHHSA BUKOPUCTOBYHOTb
ANA TUX YacCTUMH JOKYMEHTa, AKi pO3TalloBaHi no3a ekpaHoM. CMyr Hemae, AKWo
TEeKCT AOKYMEHTa MICTUTbCA Ha eKpaHi MOBHICTHO.

6. Y pAaaKy cTaHy, WO B HWXHI/A YacCTMHI BikHa Mporpamu, BMBOAATHCA Taki
MOBIJOMAEHHA: HOMEP MOTOYHOI CTOPIHKW, KiNbKiCTb CAiB Yy TEKCTi, TUM PexXunmy
nepeBipky NpaBonucy, MoBa TekcTy Towo (puc. 11.6). KopuctyBau moxe ycTaHo-
BUTW MOTPIOHMI nepenik NoBiJOMEHb
(nosat abo npuxoBaTU eseMeHTW) 3a
JOMOMOTOK KOHTEKCTHOTO MEHHO LibOro Puc. 11.6
pagkKa:

® KJauHYTV NPaBOO KHOMKOK MULWI B Byab-AKOMY MiCLi pAgKa CTaHy;

® y KOHTEKCTHOMY MeHt0 HacmporosaHHs pAadka cmaHy noctaBuTu abo npu-

6paTy No3Hauky HanpoTW BMbpaHoro enemenTa (puc. 11.7).

[CTopiHKa: 15328 | Cnis: 5 466 | pra'l'HCbKa]

HactpoloBaHHA psjka CTaHy

Homep dopmaTtoBaHoOi cTOpiHKM 173
Po3gin 16
Homep cTopiHkm CropiHka 173 i3 290
BepTukanbHe po3TallyBaHHS CTOPIHKM 139 cm
Homep pagka 30
CroBneub 1
CraTtnctuka Kinbkictb cnis: 67 567

Mepesipka opdporpadii Ta rpamaTnkm

Mosa yKpaiHcbKa
Hagnwuc

Mignucn BrvMKHYTO
MoniTuka kepyBaHHS AaHUMU BrvMKHYTO
[Jo3ssonn BumkHyTO
BunpaBneHHs BrvMKHYTO

Puc. 11.7
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7. EnemenT Macwrtab ga€e 3mMory 3miHUTM MacwTtab 306paXeHHs OAHMM i3 Ta-
Knx cnocobis:

® MepemiCTUTV MOB3YHOK NpaBopy4 Ans 36inblueHHs MacwTtaby abo niBopyd
ANA 3MEHLLEHHS;

® Ha CTpiyLi CKOpuWCTaTUCA KOMaHAaMu Bknagkv MopaHHAa — rpyna Macwi-
mab;

® 34iICHUTM OAMWH KAiK NiBOK KHOMKOK MULLI Ha YMcno BigcoTka 6ins noB3yH-
Ko e b I BinkpreTbesa aianorose BikHo Macwmab, y skoMy
noTpibHO BMOpaTN OAMH
i3 pexumiB nepernsgy |Macwrab rox
abo 3a3HaunTn MaclTab  |Macwras
y Bigcotkax (puc. 11.8). | ©O200%
HaTucHy™t Ha knagiwy | %% Osa upurore rexcry

A O75% (ZJuina cropika =

CTRL, npokpytTntn Koni-
WaTKko MULWi Brepes Ans

(D)3a wupuHoto ctopiku (ikinbka cTopiHok

Bigcotok: |190% =

36inblleHHA  MacLiTaby, CkacysaTy
Ha3a — 4 3MeH-

A A Puc. 11.8
LUEeHHA.

8. Poboua ginAHka 3ariMae HaWbinbly LEeHTpanbHy 4YacTUHY BikHa i Npu3Ha-
yeHa A1 BigobpakeHHs poboUYOro AOKyMeHTa.

MNapameTpu Word

3aranbHi 3 .
HaCTpOIOBaHHﬂ CTPIYKK Ta CNONYyYEeHb KNnaBIL.

Bigo6paxeHHs

Mpasonunc

3bepexxeHHs

Mosa

CneujanbHi MOXAUBOCTI

JopatkoBo

HanawTyBaHHs cTpiuku

MaHenb wewnakoro goctyny

Hapbyaosn

LieHTp 6e3nekn Ta KoHdeAeHLiHOCTI

CTBOPUTM BKAAAKY

Ckacysatu
Pnc. 11.9



11.3. TekcToBuin npouecop Microsoft Word

9. KHonku Pexumu nepeansdy
pO3TalloBaHi NpaBopyY Bifj enemMeH-
TiB Macwma6 El & . YuTtatn
TEKCT 3pYYHO B Pexumi YUMAHHS:
NPWXOBYHOTbCS BCi IHCTPYMEHTH, @ A0-
KYMEHT 3aliMa€ Bce BIKHO. Y pexumi
Posmimka cmopiHku BifoBpaXKaeTbcs
AK CaM AOKYMEHT, TaK i IHCTPYMeHTH
4na pobotn 3 HUM. Pexxum Bebdoky-
MeHM BiAKPUBAE JOKYMEHT Yy PEXUMI
Be6CTOPiHKN. [na nepemMumKaHHA Mix
pexmnmMaMm TakoX MOXHa CKopucTa-
Tncs Bksagkoto MogaHHA.

HanawrtyBaHHA cTpiukn. Kopuc-
TyBaTUCA BKAaZKamMun B BifbLIOCTI BU-
nagkiB AOCUTb 3PYYHO, OAHaK IHOA
ans pobotn 3 pisHMMKU  ob'ekTamm
TOr0O CaMoro JOKyMeHTa HeobxigHo
nepemMuKaTMca MK CTpiukamu, Lo
notpebye AoaaTkoBMX BUTPAT 4acy.
LWob6 niasnwmTn edekTmBHICTL pobo-
T, KOPUCTYBay MOXe CTBOPUTK JO-

145
Hactpoitn cTpiuky: (i
OCHOBHI BKNazZKn hd

— e -

Bcrasnennn (zanuc Gnory)

Bl ] OcHosne
Bydep obminy
WpndT
ABzay
Cruni
Peparyeannn
] Beraenenna

PospofHuk
HagByaoen

=] [¥|Hoea Bknaaka (HacTporoBaHi)
Hosa rpyna (HactporosaHi)

I ] Loeigka -

CTeopuTi BKNagKY Jogatw rpyny Mepeiimenyeaty...

Hacrpotoeanna: | CemHym ™ |G

Imnopt/ekcnopt * |

[aTKOBI BKJAAKWN i PO3MICTUTM Ha HUX
6yab-AKi rpynu KOMaHAHMX KHOMOK,
AKi BUKOPWUCTOBYE HamnuyacTiwe. [nsa
CTBOPEHHS HOBOI BKAaAku Tpeba BuW-
KoHaTu KoMaHay HacmporosaHHs
CMpiyku Ta CNONYYEHHA KNaBilw HacmporsaHHA CMpiYKU 3 KOHTEKCTHOTO MEHHO.
BizkpueTtbca gianoroee BikHO [Mapamempu Word, y akoMy HeobXiZHO HaTUCHYTU
Ha kHonky Cmeopumu skaadky (pwc. 11.9).

Y npaBin yactuHi BikHa B ainsaHui OcHosHI skaadku (puc. 11.10) Bigobpa3mnTbea
HOBa BKJagka 3 iM'asM Hoea eksiadka (HACmMporosdHi), Aka MICTUTb OAHY rpyny
Hoea epyna (HacmporosaHi).

IM's BKNaAKW Ta rpynu AoLiNbHO OApasy 3MiHWTK. [na uboro HeobxigHoO ix BU-
AINTU A HATUCHYTW KHONMKY [TepeliveHysamu, y AianoroBoMy BiKHi 3a3HaunTu iM'a
BKAaakw, Hanpuknag IT abo rpynn Word. [ani KOMaHAHI KHOMKK 3 NiBOI YaCTUHM
BikHa MOTPIOHO MepeTArHyTU B MpaBy 4YacTMHY AO HOBOI CTBOPEHOI rpynu, BOHU
TaM aBTOMAaTM4YHO 3aKpinaaTbcA. MoOXHa TakoX BMKopwWcTatu KHonky Jodamu.
Micna 3aBeplueHHA CTBOPEHHA HOBOI BK/JAAKW Ta 3aKpWTTA Jiasory HanawTyBaHb
us BKAajdka BifobpasnTbca Ha cTpiyyi (puc. 11.11).

Ana HanawTyBaHHA iHTepdency nporpamMy BUKOPWUCTOBYHOTb MeHto Patin —
lNMapamempu.

¥

Ckacysatun

Puc. 11.10
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daiin  OcHoBHe BcraBneHHs KoHcTpyktop Maket [MocunaHHs Po3cuikv  PeuieHsyBaHHs MogaHHs  Po3po6HVKEEEEE [10Bi4Ka _

Puc. 11.11

BBEAeHHﬂ Ta peaaryBaHHA TeEKCTYy

AK y>e 3a3Ha4yeHO, TeKCT CKNAJAETbCA 3i CTPYKTYPHWUX eNeMeHTIB: CUMBONIB,
cniB, ab3aliB, CTOpPiHOK. Po3rnsHemo foknafHiwe BBeAEHH:, peAaryBaHHa i ¢op-
MaTyBaHHA cKnagHukis gokymeHTta Word.

BeepenHs cumeonis. CMMBOAN BBOAATb, AK MPaBWO, 3 KaaBiaTypy Ha MicLe
Kypcopa — TeMHOI BepTUKanbHOI PUCKMN.

Onepauii pesaryBaHHs, AK i iHLLII, MOXHa CKacOBYBaTW, BUKOPUCTOBYOUN B MNa-
Heni LLsudkoeo 3anycky kHonky Ckacysamu (Ctrl+Z). Cnncok, Wo 3'ABAAETbCA MNO-
PYyY i3 KHOMKOK CKacyBaHHSA, A€ 3MOTy CKacyBaTh OApasy Kilbka Ail.

LLlo6 BBeCTV y TEKCT CMMBO, AKOTO HEMAE Ha KaaBsiaTypi, BUKOPUCTOBYHOTb iH-
cTpymeHT Cumeon (Symbol) y rpyni Cumeosiu Ha Bknaaui BctaBneHHsa (puc. 11.12).

3a ,0NOMOro KHOMKM [HWI cCUMBO/IU BifKPUBAETLCA Aianorose BikHo Cumeos,
wo mae agi Bkaagku: Cumeonu i CneyiansHi cumeoau (puc. 11.13). Y noni Lpugdm
BUOMpatoTb WPUPT, WO MICTUTb NOTPIOHI cnmBoawn. 3a3Buyan Le wpndt Symbol,
Xouya B AefKMX BUNaZKax MOXHA CKOPUCTATUCA IHWIMMU TNamMmu WpndTy.

CumBon
CumBon

Q

o

CvmBonn  CreuianbHi cumeonu

3 p R
© ® ™ +
< > =+ X
L oa B o=
Q) IHwi cumBon... Cracysam
Puc. 11.12 Puc. 11.13

LWo6 BcTaBuTM NOTPIGHMM CMMBOA Ha Micle Kypcopa B TekcTi, Tpeba ABiui
KJaUHYTM MULLED Ha CUMBOJI abo HaTUCHYTWM Ha KHomky Bcmasumu. Cumson
MOXHa TaKOX BBeCTM, HabpaBLUM MOro NOPSAKOBUA HOMEP Ha LMPPOBIM KaaBia-
Typi 3a HaTUCHYTOI knaBiwi Alt. 3a gonomororo kHonku CnoslydeHHs kaasil i Bia-
NOBIAHOIO AialoroBOro BikHa MOXHa MPU3HAUNTUM CMMBOJY KOMOIHALitO K/aaBiLw
i BigTak BBOAWTW Ll CUMBOJ i3 KnaBiaTypw.
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Ana BUAYYEHHs CMMBOJAY NIBOPYY Bij Kypcopa MOTPIGHO HATUCHYTW KnaBiluy
Backspace, a npaBopyu Big Kypcopa — knasiwy Delete.

MepemiweHHsa B gokymeHTi. [N WBNAKOrO NepeMilleHHsa TEKCTOM Yy npoLie-
Ci pesaryBaHHs MOXHa BMKOPWUCTOBYBATW TaKi KAaBiLli 1 CMOAYyYeHHSA KAaBiLL:

® KNaBilWi KepyBaHHA KYpCOPOM;

® CMYrv NPOKPYYyBaHHS;

® Home/End — nouaTtok/KiHeub paaKa;

o Ctrl+Home — po nouatky Tekcty; Ctrl+End — po KiHUS TekcTy;

® Shift+F5 — noBepHEHHs A0 NonepesHbOro MicLs pejaryBaHHs.

Y npoueci BBeeHHA W pefaryBaHHA TeKCTY MOXHa BMWUKATU pexxuM Bifobpa-
>KEHHA MPUXOBaHWUX CMMBOJIB dOpMaTyBaHHA, HaTUCHYBLUW KHOMKY Bidobpasumu
8ci 3Haku 1| B rpyni A63ay Ha Bkiajli OcHOBHe. Y BignoBifAHMX MiCLUAX TeKCTy
3'ABNATLCA CnelianbHi no3Hauky (taba. 11.1). lo npnxoBaHmX BIAHOCATb CUMBON,
WO BMKOPUCTOBYOTbCA Ana dopmMaTyBaHHA TekcTy (ab3au, nponyck, Tabynsuis)
i He BigobpaxatoTbCA Mif yac ApPyKy.

Tabauus 11.1
Mpuknagn HegpyKOBaHMX 3HaKiB

Hep,E)yKOBa— KnasiLwui Mo3HaueHHs He,ﬂ.[nyOBa- KnasiLui MosHauenHs
HWIA 3HaK BBeJEHHs HWI 3HaK BBeJeHHsA
Mponyck Mponyck . ngospms- Ctrl+Shift+ .
HWUW NpOMycK| Nponyck
KiHeub Enter 1| He|c303pv|!3— Ctrl+5htft+ _
ab3auy HUIA pedic pedic
. Po3puB .
Tabynsuis Tab - DAk Shift+Enter J
M'akin Ctrl+,a,ecbic | PO3PMB Ctrl +Enter | .. PO3pWB CTOPIHKM----:
nepeHoc CTOPIHKM

MNepeipka npaeonucy. TekcToBui npouecop Microsoft Word nig vac yse-
JEHHA TekCTy aBTOMaTM4YHO nepeBipse opdorpadito Ta rpamatuky. Lle ctaHaapTHi
pexxvumn B nporpami. Mowyk opdborpadiyHMx NOMUAOK y TEKCTI MPOBOANTLCA 3a
C/IOBHUKOM, ikl BCTaHoBieHo B Microsoft Office. CnoBa 3 nomuikamu nigkpec-
NIHOIOTBCA YEPBOHOK XBUJIAACMOKO JIiHIEr0. Y pasi rpaMaTMyHOl NOMUAKM dparMeHT
TEKCTY MiAKPECAHOETLCA 3€/1eHOH X8U/IACMOK NiHiE0. [na BUNpPaBAeHHSA cuTyauil
Tpeba BiAKPUTN KOHTEKCTHE MEHKO LibOro ¢parMeHTa, BCTAHOBUTU MPUYMHY MO-
MWJIKW A yCYyHYTW Ti.

[na nepeBipkn npaBonucy TekcTy MOTpibHO B rpyni [Ipasonuc Ha BkAaaLUi
PeueHsyBaHHA Bubpatn kHONKy [Ipasonuc ( epamamuka abo HaTUCHYTU Ha
dyHKUioHanbHy knaBiwy F7 (puc. 11.14). Y BiKkHI, WO BigKPUETLCA, NpOrpama BMBO-
AWTb NMOBIAOMAEHHSA NPO 3HaWAEHI MOMUAKN Ta MOX/UBI BapiaHTL iX yCyHeHHs. Ko-
pUCTyBay MOXe BHECTM 3arnpornoHOBaHi BUNPaBaeHHA A0 TeKCcTy abo X He 3Baxatu
Ha BKa3iBKW i MOpaAW nporpamu.
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®ain  OcHoBHe BcraBneHHs KoHctpyktop Maket [MocunanHs  Poscunku JIGEICEEEYEEREE]
MpaBonuc i
rpamatumka
Puc. 11.14
06 BMbpaTM MOBY ne-
W paty y Mosga ? X

PEBIPKN B TEKCTI, I'IOTpI6HO
HaTUCHYTW Ha KHOMKY Moed | MosHauntn BUAINEHNIA TEKCT K:
B rpyni Mosa Ha Bknaaui Pe- Py

ueH3yBaHHA abo B Psdky
cmady, pe 3'ABUTbCA Aiano-
roee BIKHO Moea
(puc. 11.15).

3amina Tekcry. LLo6 3a-
MIHUTWU dparMeHTV TeKCTy B
JOKYMeHTi, Tpeba BuMbGpaTu
KOMaHAy  3amiHumu  Ha
BkaaaLUi OcHoBHe abo BUMKO-
HaTu KoMmbiHauito KnaBiw
CTRL+H. BigkpwveTtbca giano-
roBe BiKHO [Towyk [ 3amiHto-
8aHHSA 3 aKTUBHOK BK/aj-
Koto 3amiHumu (puc. 11.16).

vaHrniﬁct.Ka [Cnonyderi LWTaTu)

&7 pociiiceka

azepBangwaHceEa [Knpuanua)

A3epBaNIHEHCEEE (TETUHILEA)

AnGaHCbKa

aAMXapCeKa W

MOEHI 3ac06K NepeBipk BYAYyTe GETOMATHYHO
BMKOPWCTOBYEATH 4OCTYNHWA CNOBHWE 48 BMBPaHOT MOBK.

|:| He nepegipaTh Nnpagonuc

[] BusHauath MoBy aETOMATHYHOD

‘Ba 3aMOBl—IyBaHHﬂM‘ | OK | ’ CkacyBatu

Puc. 11.15

Mowyk i 3amMiHIOBaHHA

3HaiiTn  3amiHnT  Tepeitn

3Hantu: ‘ IIpoekT

3aminmm Ha: | [IDOEKT

[~

Binbwe >> ‘

3aMiHuTK

‘ 3aMiHnTLK BCe ‘ ‘ 3HaWTn gani ‘ ‘ CkacyBatu ‘

Puc. 11.16

Y pagky 3Halmu HabpaTu TeKCT i3 AOKYMEHTa, AKMA HeobXiAHO 3aMiHUTK, a B
PAAKY 3aMiHUMU — TeKCT, Ha AKUA HeobXifHO 3aMiHUTU (HOBWIA TekcT). Y pasi
MOBHOI 3aMiHW — HATUCHYTW Ha KHOMKY 3aMmiHUMu 8ce, AKLLO HEObXi4HO BUKOHATH
BMBIpKOBY 3aMiHy — Ha KHonky 3amiHumu abo 3Halimu dani.
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®dopmaTyBaHHA TEKCTY

BupinenHs enementis Tekcry. opmaTyBaHHs, KONitoBaHHA abo nepeMmillieH-
HS 34IACHIOETLCA A1 BUAINEHNUX dparMeHTa TEKCTY, CUMBOJIB, CNiB TOWO. Buains-
FOTb PIi3HI  CKNAAHWKW JOKYMeHTa 3a JOMOMOror Muuwi i/abo  knasiaTypu

(tabn. 11.2).

Tabauuys 11.2

Cnocobu BugineHHsa ¢pparmeHTiB TekcTy B gokymeHTi Word

EnemeHT TEKCTY

Cnocib BuaineHHs

CnoBo

[JBivi K1auHyTV Ha CNOBI NIBOK KHOMKOK MULLI

PucyHok

KnayHyTn pucyHok

Pagoxk Tekcty

MepemicTuTi Kypcop A0 JIBOro Kpato psagka i KnauHyTu NiBOO
KHOMKOK MULLI

Kinbka psakis
TEKCTY

MepeMicTUTh Kypcop A0 NiBOro Kpako NepLIOro Yn OCTaHHbLOTO
3 BUAINIEHUX PAAKIB | MepeTarHyTn Kypcop Bropy abo BHu3

PeueHHs

Tpumatoum HatucHyToro Kknaiwy Ctrl, knauHyTV B Byab-AKin YacTu-
Hi peYeHHs

Ab3aly

MepemicTnTK Kypcop A0 NiBOro Kpato ab3ally  ABidi KnaLHyTX KHOM-
KO MULUI. IHWKI cnoci6: Tpuui knauHyTV B Byab-AKiA YacTWHI ab3aLuy

Benunknin 6aok
TEKCTY

KnauHyTv nouyatok dparmeHTa, MPOKPYTUTU JOKYMEHT TaK, Wwob Ha
eKpaHi 3'ABMBCA KiHeLpb dparMeHTa, a NoTiM KAaLHyTW NOro, Tpuma-
FOUM HATUCHYTOR KAagiwy Shift

BuaineHHs TekcTy 3a 4ONOMOroro Knasiwi F8 34iMCHIOOTL Tak:
® HATUCHYTW OAMH pa3 — ANA BBIMKHEHHS pPeXuMy BUAINEHHSA (y PAAKY CTaTy-
Cy aKTUBYETbCA iHAMKaTop BAJN);

HaTUCHYTW ABiYi — ANA BUAINEHHS CNOBa;
HaTUCHYTU TPUYUI — ANS BUAINEHHS PEUEHHS;
HaTUCHYTW YOTMpPUY pasu — A5 BUAINEHHS ab3auy;

® HaTMCHYTU N'ATb pasiB — A4 BUAINEHHA BCbOrO JOKYMEHTa.
Micna BuaineHHa dparmeHTa
TeKCTy Mopyuy i3 HAM aBTOMaTWu-

HO 3'ABNAETLCA

HaniBnpo3opa

MiHiNaHenb, Ha fAKIN pPoO3MilLeHO
AesKi eneMeHTV KepyBaHHS, Lo

BMKOPWCTOBYIOTb AN popmarty- Puc. 11.17
BaHHA dparmeHTiB TeKCTy
(pnc. 11.17).

AKLWO NOTPIGHUX IHCTPYMEHTIB dopMaTyBaHHS Ha MiHinaHesni Hemag, ciij cko-
pucTaTuCa enemeHTamun KepyBaHHA rpyn LUpugdm i Ab3ay Bknagkm OcHOBHe

(pnc. 11.18).

EnemeHtn pgna dopmatyBaHHA cMMBOJIIB po3MiweHo B rpyni Lpugdm Ha
BkagLUi OcHoBHe (puc. 11.19). MoxHa BCTaHOBUTM Taki NapaMeTpu CUMBOIB:
® wpundT (rapHiTtypa), Hanpuknaa Times New Roman, Arial, Courier New;
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(OIdITel:-II-MllBcTaBieHHA  KoHcTpyktop  Maket  [MocunaHHa  Po3cuaku  PeueHsyBaHHA  [ogaHHs

X K 0
Bydep obMiHy Wpndt Ab3al,
Puc. 11.18
Wpwnt ? X
WpwndT  AoaatkoBo
WpudT: CInne wpKudTy: Pozmip:
Times Mew Roman SENYAAHKMIA 10
Symbal ~ 8 -
Tahoma KYPEWE . 9
Tempus Sans ITC HaMiEKMpHM
The Hand HaNIEXUPHWIA KYpCUE 11
o 7 K
Konip Tekcmy: MigkpecnexdHa: Konip nigkpecneHHa:
ABETOMETUHYHO £ [Hemae) e ABTOMATHYHO e
Ederti
D;a&pecneﬂmﬁ DsTiHHg DSMEHLLIEHi BENWEl BYKEN
D NOAEIAHE 3aKpecneHHA D KOHTYP D yCi BENWED BYKEN
[ hanpaakoswii [ nigHarwii [ npuxoearmii
[ nizpaakoswii [ sarnuénennit
MonepegHii nepernag,
KOMaHF 0
WpugT TrueType, BiH BMKOPWCTOBYETECA ANA EMEOAY AK HA €KPaH, Tak | Ha NpUHTEP.
338 3aMOBYYEaHHAM TeKCTOEI e ekTH... I OK I ‘ CkacyBatu
Puc. 11.19

e ctunb Wpnopty — 3BuyanHuin, Haniexxupuuin, Kypcus, Hanie>xupHuli Kyp-
cue;
PO3Mip WPUPTY, WO 3a TPaANULIED BUMIPHOETLCA B MyHKTax (MT);
Pi3HI BUAW NiJKPeCaeHb;
KOJlip CMMBONIB;
cneuianbHi epekTn (3aKpecsieHHs, NOABINHE 3aKpPecNeHHs, BEPXHI Ta HUXKHI
iHAEKCK, TiHb, KOHTYP).

Ha Bknaaui Jodamkoso — IHmepsas MoXHa 3asat NPOMIXKOK MidXK CMMBOAa-
MW Yy CIIOBI: 3BMYaNHWI, YL iNbHEHMM abo PO3Pia>KeHNN.

3a pgonomoroo noas 3miujeHHs MOXHa BMBpaTW 3MILLEHHA CMMBOJIB Bropy
i BHM3 w040 6a30BOI NiHil.

Llo6 HagaTv cnoBam, y SKMX TPanastOTbCA Aesiki CMoNyyeHHs BykB, Kpalioro
30BHILUHBOTO BUIIAZLY, 3aCTOCOBYHOTb KepHiHe, TOBTO wWTyuyHe 36inblieHHs abo
3MEHLLEHHs iHTepBany Mix AeskuMu bykBamu y cnosaydeHHsx (puc. 11.20).
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Wpnot ? »

Wpndt [opatkoso

MiXXCUMBOAbHWIA iHTEpBan

Macwras: 100% ~
IHTepBan: 3EMYARHWNIA ~ | 3 KkpoKom: 3

PosTawysaHHa: | 3EMYaiiHe ~ 3 KpoKOM:

EKepHiHr,qﬂﬂ 3HakKis posmipom: |10 OYHETIE | Binbwe

DyHkeuii OpenType

Niratypw Hemae ~

IHTepBan Mix undpamu: | CTaHAaPTHMIA e
fopma undp CTaHaapTHa ~
CTURiCTMYHI HaBopK 33 3aMOB4YEaHHAM e
BUKODKCTOBYBAT KOHTEKCTHI BapiaHTK
MonepegHii nepernag
E{ATIOEiTENM

WpugT TrueType, BiH BUKOPWCTOBYETECA A4NA BUE0AY AK H3 2KPaH, TaK | Ha NpUHTEp.

33 3aMO0BYYEaIHHAM TercToBi edekTH.., CkacyBatu
Pnc. 11.20

[nsa KepyBaHHA pericTOOM BBEAEHMX CUMMBOJIB BUKOPUCTOBYHOTb KOMaHZy
Pezicmp i3 meHto WprudT abo koMbiHauio knasiw Shift+F3. Y aianoroBomy BikHi
Pezcicmp, sike 3'ABAAETbCS Nif YaC BUKOHAHHA BiAMOBIAHOI KOMaHAM, MOXHa BCTa-
HOBUTW Taki PEXMMU:

® K y peyeHHsX — MepLInii CMMBOA Y NEPLIOMY C/IOBi PEYEHHS NEPEBOANTb-

CA'y BEPXHiW pericTp;

® BCi Mani — BCi CMMBO/M Yy BMOpaHOMY dparMeHTi NepeBOoAATbCA B HUXKHIM
pericTp;

e Bci Besivki — BCi cumBOAM y BMOpaHOMY dparMeHTi NepeBOAATLCA Y BepX-
Hin pericTp;

® nounHatn 3 Bennkmx — y BEpXHili pericTp NepeBOAUTLCSA NEPLUNIA CUMBOA
KOXHOrO C/10Ba BUAINEHOro GparMeHTa;

® 3MIHWTK PEericTp — CMMBOJIN Y BEPXHbOMY PEricTpi NepPeBOAATLCA Y HUXKHIN
i HaBMakw.

MopmatyBaHHa ab3auiB. A63dy — Le YacTUHa TeKCToBOI iHbopMauii, obme-
xeHa cumsoaom T (KiHeyb ab3ayy). LLLo6 nig yac BBeAeHHS TeKCTOBOI iHopMaLil
nepenTtn A0 HOBOro ab3auy, NOTPIOHO HaTUCHYTW KnaBsiwy Enter, a Wo6 nepentu
Ha HOBWIA PAZOK Yy Mexax ab3auy — kombiHaLito knaBiw Shift+Enter.

OcHoBHi napameTpu popmaTyBaHHs ab3aliB BCTaHOBJONTL Y AiaNOroBOMy
BiKHi, LLLO 3'ABNAETbCA NicnA BUOGopY KoMaHan A63ay MeHto OcHoBHe (puc. 11.21).
AHanoriyHy KoOMaHZy MOXHa BMOpaTK i3 KOHTEKCTHOTO MEHHO, AKe BiAKPUBAETbCH,
AKLWO KNALHYTW B AOBIIbHOMY MiCLi MPaBO KHOMKOH MULLUI.
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Ab63al,

Biactynu Ta iHTepBann  Po3TallyBaHHA Ha CTOPIHL

CkacyBaTun
Puc. 11.21

[Jianorose BikHO A63ay Mae ABi BKaaaku: Bidcmynu ma iHmepsanu; Posma-
WyBAHHSA HA CMOPIHYL.

BupiBHIOBaHHA paakiB ab3aLy MOXHa 34iMCHUTU 3a NiBUM abo NpaBUM KpaeMm,
3a LeHTpoM abo 3a WMPKHOK. TMNOBO BCTAaHOBAIOETLCA PEXUM BUPIBHIOBAHHA 3a
NiBUM KpaeM, Npu LbOMY NiBUIA Kpal TekcTy Oyae piBHWMM, a npaBui — 3ybyac-
TMM. Bubpatn cnoci6 BMpiBHIOBaHHA MOXHa 3a AOMOMOrOK CnucKy BupisHroeaH-
HA BKAagkv Bidcmynu i iHmepeasnu pianoroBoro BikHa A63au, KHonkamu

= abo knasiwamwu Ctrl+L, Ctrl+R, Ctrl+E, Ctrl+S.

Biactynun ab3auy niBopyd i npaBopyy Bif poboyOro noss CTOPiHKM i BigCTYN
nepworo psgka 3aZaroTb 3a AOMOMOTON BIAMOBIAHUX PEryasaTopiB  BKAAAKM
Bidcmynu ma iHmepsasau pianorosoro BikHa A63ay.

[ns BU3HAYEHHA BiACTYNIB LWBUAKO W HAOYHO BUKOPUCTOBYHOTb FOPM3OHTab-
HY NiHiMKY, NnepecyBatoun BiANOBIgHI Mapkepw (puc. 11.22).

3 2 1 Y

2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 ~ 17

Puc. 11.22

8

[HTepBan MixX psgkaMu TekcTy ab3auy BubupatoTb 3i cnucky Mixpadkosuu iH-
mepean:
® 00uHapHuli — BiACTaHb, WO AOPIBHIOE BUCOTI WPUPTY HanbinblLOro po3mi-
PY, LLLO BUKOPUCTOBYETLCA B PAAKY;
® 1,5 padka — iHTepBan, akun y 1,5 pa3sy nepeBuLLye BigCTaHb 3a O4MHAPHOIO
iHTepBany;
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® nodsiliHuli — yABiYi Ginblle 3a OANHAPHWUI iHTepBan;

® MIHIMyM — MiHIManbHUI iHTepBan, fKUA BMOMPAKOTb ANS AYXE BeVKUX
WpndTiB;

® MOYHUU — iHTepBaj, AKWUMN TOUHO AOPIBHIOE 3HAYEHHIO, BKa3aHOMY B MO
3Ha4YeHHS;

® MHOXUHHUU — OPMYETLCA NepeMHOXYBaHHAM OAWHAPHOrO iHTepBany Ha

3HaUeHHs, BKasaHe B NOJi 3HaYeHHs.

BcTaHOBMTM 3anponoHOBaHI MiXPAAKOBI iHTepBasy abo BMOpaTU iHWINI MOX-
Ha 3a AOMOMOror KHOMKKM Mixpadkosul iHmepean ma iHmepean MiX absayamu
=~

LUlo6 noninwmnTy 30BHILHIN BUMAA TEKCTY, 3a4atoTb iHTEPBaAWU nepes i nicas
ab3auy 3a AOMOMOroH BIAMOBIAHUX PErynaTopiB BkAajku Bidcmynu i iHmepsasu
Aianorosoro BikHa A63ay.

Ana HagaHHA TekcTy 6inblIOi BUMpaA3HOCTI okpeMi ab3auum i 3aronoBkuW iHOAI
BKJ/Iaat0Tb ¥ paMKM 3 TiHHIO | TAOM: KOMaHaa Mexi ma miHi Ha BknagLi OcHOBHe,
rpyna A63ay, kHonka Mexi, sika BUKAMKAE Ha eKpaH OAHOWMEHHe BiKHO Mexi U
3anuska 3 Bknagkamu: Mexi, CmopiHka Ta 3aaueka (pvc. 11.23). Ha Bknagui Mexi
BCTAHOBJIIOIOTb BUJ, PaMKW, TUM, KOJIP i WMPUHY AiHIW. Pe3ynbTat uiei npoueaypu
Bifobpa>kaeTbcs y BikHI 3pa3ok. Y pasi BUKOPUCTaHHA Bkaaaky CmopiHka xapak-
Tep Ail 3a/MLLAETbCA TOW CaMWiA, ane BOHW MOLUMPHOKOTBCA Ha BCHO CTOPIHKY.
Ha Bknaaui 3asiuska moxxHa BMOpaTH KOMIp 3aiMBaHHA | T/1a, TUMN Bi3epyHKa.

Mig yac dopmyBaHHA CTOPIHOK TEKCTY Aeaki ab3alm po3pmBarOTbCA Ha YacTu-
HW, WO iHKOAW ByBae HebaxkaHo. LLLo6 yHUKHYTU Lboro, Tpeba BCTaHOBUTU nepe-
Mukay He pospusamu ab63ay Bknagku lMosoxeHHs Ha cmopiHyi BikHa Ab63ay.

Mexi 11 3annBKa

Mexi  CropiHka 3anuBka

Ckacysatun

Puc. 11.23
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MhopmatyBaHHsA cTopiHoK. [ogin AOKyMeHTa Ha CTOPIHKW 34iACHIOETLCA aBTO-
MaTUYHO, SKLLO YBIMKHEHO pexxum PoHosuli nodin Ha CMOPIHKU, PO3MILLEHWI Ha
BKNaALi 3azaneHi gianoroBoro BikHa [lapamempu, Bknagka @alin. Y baratbox BU-
najZKax KOPWUCTYyBayi 34iACHIOIOTL TakU MOAIN BPYYHY: BCTAHOBJIOIOTL KypCoOp Ha
Micue noginy i BubuparoTb KomaHay Po3pusu Ha Bknaaui MakeT, BHacnifoK Yoro
Ha eKkpaHi 3'IBNSETbCS OLHOMMEHHE Aiasorose BikHO (puc. 11.24). Moginntn goky-
MEHT Ha CTOPIHKM MOXHa TakoX 3a AOMOMOrok knaBiaTypu KOMOGiHaLiero KaaBiw

Ctrl+Enter.

Po6orta 3i cTtopiHkamu go-
KyMeHTa 34iACHIOETbCA B pe-
XUMiI  Po3mimka cmopiHKu,
AKWA 3aJa€TbCA 3a AOMOMO-
ro OAHOMMEHHOI KOMaHAM
Ha Bknaaui MoaaHHA.

Po3rnsHeMo Havinowwmpe-
HilWi enemeHTM dopmaTyBaH-
HA CTOPIHOK JAOKYyMeHTa, sKi
3a4al0TbCA 3@ AOMOMOTO Ai-
anorosoro BikHa [Tapamempu
cmopiHku Ha Bknaaui Maxket
(pnc. 11.25).

Po3mip cTopiHkn Bnbupa-
tOTb Ha Bknagui [llanip 3i
cnuncky Posmip nanepy abo 3a
aornomoroto peryastopis LUu-
puHa i Bucoma. Ha Bknagui
lMona 3a ponomorowo nepe-
MUKaudiB BMBMPalOTb OpieHTa-
Lit0 CTOPIHKK: KHWXXKOBY abo
anbb0MHy.

Po3smipn nonie BW3Haua-
FOTb 3a A4OMOMOFOO BigMOBIA-
HUX PEerynaTopis Ha BKAaAL
lMons. Wo6 BcTaHOBUTUK A3ep-
KasbHi MOAs Ha CTOPIHL, Tpe-
6a noctaBuTM  BIAMNOBIAHY
MITKY.

3MiHIOBaTK NoAA Ha CTO-
PiHLI MOXHa Nerko 1 Hao4Ho,
nepemillyroun  iHAMKaTOpU
noniB Ha JAiHinLi dopmaty-
BaHHA.

Mexi TekcTy MOXHa 3po-
6UTM BUAVMKMM, AKLWO MO-

®ann OcHoBHe  BcrtaBneHHa  KoHcTpykTOop

@ ﬁ IE = Po3puem ~

#[1Homepu psgkis ~
Monsa OpienTauia Po3mip CtoBnui ;a_ .
- = = - bt Po3ctaB/ieHHs nepeHoCiB ~

MapameTpw CTOpiHKM E

Puc. 11.24

MapameTpu CTOpPiHKK [ >

Mons Manip Maket

Mona

BepxHe: 1,5 tm o HucHe: 1,5 o
JNige: 1,5 tm $ Mpage: 2em $
KopiHewus: Ocm 3 Po3TalyBaHHA KOpiHLA: 3niga ~
OpieHTayia
KHuxkosa AncBomHa
CTopiHEW
Kinbka cTopiHok: v
MapameTpun CTOPiHKM ? b4
Mona Maket
Pozmip nanepy:
Ad ~
WupwuHa: 29,7 cm o
Bucota: |21 ¢m -
Mogaaqa nanepy
Mepwa cTopiHka: IHWi cTopiHKW:
" "
ABTOBRIBOP ABTOBBIBOP
AETOBRIGOP MPUHTEPA AETOBRIGOP NPUHTEPA
PyuHaa nogaqa PyuyHaa nogada
Notok 1 Notok 1
NoTok 2 NoTok 2
He ykazaHo He ykazaHo
OBbI4HaA Bymara OBbI4HaA Bymara
Marosas HP 30 . ¥ | |Marosas HP 30, hd

Puc. 11.25
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CTaBUTK MITKy Bidobpaxamu mexi mekcmy B MeHto ®aidn: komaHaa lNapamempu
B AianoroBomy BikHi [Tapamempu.

Y KONoHTUTYNax (BEPXHbOMY M HUXHbOMY) 3a3BMYail NofaroTb iHdOpMauito
Mpo TeKCT (aBTop, 3arajbHa Ha3Ba, Ha3BW poO34iniB, naparpadis TOLWO, HOMepU
cTopiHOK). OdOpPMAIOIOTL LI eNeMEHTM 3a JOMOMOrOH0 AiaNoroBuX BiKOH BepxHili
KosoHMumyn i HuxHil konoHmumysn Ha BknaaLi BcraBneHHs.

Hymepauito cTopiHOK MOXHa A0oAaT pa3oM i3 KOJIOHTUTYAamMK abo okpemo 3a
JAOMOMOTOKO AialoroBOro BikHa Homepa cmopiHOK, BUKAVNKAHOTO OAHOMMEHHOH
KOMaHZAoto 3 rpynu KosoHmumysu Ha BknaaLi BecraBneHHs.

Tabanui

Tabavua — 3pyyHa 1 HaouHa dopma nogaHHs iHbopmauii, Tomy ii gyxxe wn-
POKO 3aCTOCOBYHOTb Yy TEKCTaX, OCOBAMBO €KOHOMIYHOrO i COLiaNbHOro Crnpsmy-
BaHHA. |HPopMauito B Tabanusax pPO3MILLYOTh Y KAIMUHKAX, AKi YTBOPHOKOTb
cmosnyi  padku. CTOBML NO3HauatoTh 3/1iBa HanpaBo bykBamu natmHuui (A, B, C,
. X, Y, Z), a pagkun — 3Bepxy BHU3 unbpamu (1, 2, 3, ... ). Y kniTvHKax tabamui
MOXYTb PO3MilLyBaTLUCA AaHi OyAb-AKOro BUAY: Yncaa, TekcT, rpadika.

CTBOPUTM TabaMLIO | BCTABUTK il B TEKCT MOXHa Pi3HMMMK crniocobamu.

MNepes BCTaBKOK B AOKYMEHT Tabuui NoTpiBHO BCTaHOBUTW Kypcop Y Bigno-
BigHe Micue gokymeHTa. [icns HaTuckaHHs KHonku Tabsiuys Ha Bknaaui Beras-
NeHHA BifobpaxaroTbca onujii BCix CNocobiB BCTaBNEHHS | CTBOPEHHA TabaunLb.

Y BikHi BcmasneHHs mabauyi nogaHo TpadapeT Tabauui posmipom 4x5 Kkni-
TWH. NPUTUCHYBLUW NiBY KHOMKY MWLLUI | MepecyBaroymn BKa3iBHUK MULLI MpaBopyu i
BHW3, BUBMpPaeMo NoTpPiBHY KiabkicTb cToBNUIB i paakiB (puc. 11.26).

3a AONOMOror KHoMnkuM Bcmasumu mabauyro TakoX MOXHa B Aia/loroBOMY
BiKHi BUBpaTK KiNbKiCTb CTOBNLIB | PAAKIB, WpWHY ctoBnuis (puc. 11.27).

Micna cTBOpeHHA abo BuAineHHA Tabauui Ha CTpivui BikHa nporpamu
3'ABNAETbCA Fpyna iHCTPYMEHTIB Mifg 3aranbHoto Ha3eowo Poborta 3 Tabauuamm,

BcraBneHHs
Po3amip Tabaunui

Kinbkictb cToBnUiB:
Kinbkictb pagkis:
Tabanus  306paskeHHs ) )
ABTOZO0D6Ip LWNPUHK CTOBNLB
dikcoBaHa:
Tabanus 5x3

3a BMiCTOM

3a WWPUNHOKO BikHa

3a NPOMOBYaAHHAM AN1A HOBUX Ta6l'IVILl,b

Ckacysatu

Puc. 11.26 Puc. 11.27
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BctaBneHHs

Tabnnus| 3ob6paxkeHHs

Tabnuusa 5x3

Puc. 11.28

AKa BigOOpa>kaeTbCs B PAAKY 3aronoBka i
MICTUTb  ABI Bknagkn KoHcmpykmop ma-
6suyb | Makem.
KpecneHHs Tabauui BUKOHYHOTb Y AOBib-
Hin dopmi. Y meHo Tabsiuys notpibHO BU-
BcraButut Tabamuyo... bpatn KomaHay Hakpecnrumu mabauyro
HakpecanT1 TabanLyo... ] (pl/lc._ 11'%8) i I'IepeMiLLl,yBaTl/l. BKa3iBHI/IK.
MWL, IKNIA Habupae BUIMAL ONiBLS, BHU3 i
npaBopyyY A0 OTPUMaHHS NOTPIGHOro Po3Mipy.
TabavLo MOXHa CTBOPUTU TaKOX Ha OCHOBI BXE€ HasiBHOFO TeKCTY, BMKOHaB-
K Taki onepavwiii:
® MOAINNTM TEKCT Ha CTOBMLi 3a AOMOMOroto cumeony absauy (Enter), Tabyns-
Wi, Kpanku 3 Komoto abo 6yab-AKOro iHWOro CUMBOAY;

® BUAINNTL NepeTBOPEHU TeKCT | BUKOHaATW KoMaHay [lepemsopumu Ha ma-
6auyro B rpyni Tabsauyl Ha Bknaaui BcraBneHHA. Y AianoroBomy BikHI, WO
3'ABUTbCA, 3a4aTW NOTPIOHY KiNbKICTb CTOBMLIB i PAAKIB.

[JaHi B Tabanuto BBOAATb Yy KNITUHKK, MOYMHAKOYM 3 NO3ULIT Kypcopa. Y Mipy
3aMOBHEHHS KNITUHKM i pO3MipW Mo BepTUKai aBTOMaTUYHO 36ibLUYHOTHCS.

MepeMilleHHA MiX KAITUHKaMW Tabauui 34iMCHIOKOTb 3a AONOMOrOH KaaBiaTy-
Py TakKMMK KOMBIHaLisMW KNaBiLL:

e Tab, Shift+Tab — nepexig A0 HACTYMHOI | NONEPeAHbOIT KNITUHKY;

o Alt+Home, Alt+End — nepexig 40 NepLloi i OCTaHHbLOI KNITUHKN PAAKA;

e Alt+PgUp, Alt+PgDn — nepexiz A0 NepLUOi i OCTaHHBbOT KNITUHKM CTOBMLA.

Ak i nig yac poboTK 3i 3BUUANHUM TEKCTOM, Nepes TUM, SK 3acToCcyBaTl onepa-
yiro o NeBHoro ob'ekta abo rpynun o6’exTiB TabauMLi, iX NOTPIGHO BUAIANTU.

Llo6 ob'egHaTh KAITUHKK, NOTPIOHO BUAIAUTU TPYMy KAITMHOK i BUKOHATU KO-
MaHay O6’edHamu kaimuHku 3 MeHto Tabauysa (puc. 11.29).

Ans noginy KNITUHKKW Ha Kinbka B PSAAKY BUKOPUCTOBYHOTb KOMaHAy Po3dinumu
KAImuHKU 3 MeHo Tabauysa. Y AianoroBomy BiKHI, WO BiANOBIZa€ Ui KOMaHA],
y noni Kinekicme cmosnyig NOTPIGHO 3a3HauynUTK BiAMNOBIgHE YMCIO.

LUlo6 popatv HOBWMA PSAOK AO Tabauui, NOTPIOHO BUAIIUTU OAMH i3 PAAKIB,
a MnoTiM BMKOHaTW KomaHay Bcmasumu padok suuwje 3 MiHinaHeni (puc. 11.30, a)
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TmesNevs[10 = A" A" 2«12~ [El- [B- O i
. - ¢ Beramnm Tmsan. CTEENT  EwsGreopere| D6'eanar
XK == A - -0 ¥ baaemt BBt RuaanTihmsmen P el
HPUMITRY
Puc. 11.29

abo 3 KOHTeKCTHOro MeHw Bcmasumu psdku suwje (puc. 11.30, 6). AHanoriyHo
BMKOHYIOTb KOMaHAy Bcmasumu cmosnyi 31i8a 4w cnpasa.

BcraButu ¥ &1 Bcraeutu cToBnU 3niBa
| - .
w L~ Braanutn KNiTUHKMW... 3 i
v Y LV_ t |: BcraBuTn cToBnui cnpasa
i H H T

BctaBuT Buganvtu El-l|—:||-:11jr| Ed Posainutn knituHKM... (% BcraButv psigku Buwe

. Crnni mex [ m BctaButn pagku Huxue

BctaButn Buwe )

u W Mﬂ Hanpsmok Tekcry... Em BcTaBUTW KAITUHKMN...
l.q..—.l BcraBntn Hikye L-'E BnactuBocTi Tabauu...

£l BcraBuTu 3niBa 2, Mocunanhs

+ .
3 BcraBuTu cnpasa £ Creoputn npumitky
a 6

Puc. 11.30

MNMonepeaHbo BMOpaHi KAITUHKW Tabauui BuAydaroTb KOoMaHAow Budasumu

}J y rpyni Padku i cmosnyi Ha Bknagui Makem y Pobota 3 Tabavuyamu. Y sia-
NOrOBOMY BIKHi L€l KOMaHAM NOTPIGHO BMOGpaTM OAHY 3 YOTUPLOX OnepaLii
(pnc. 11.31):

® 3ji 3CyBOM NiBOPYY — BMOPaHi KAITUHKN BUYYaKOTbCA, @ Ha IXHE MicLe 3Cy-
BaOTbCA KAITUHKW, PO3MILLEHI NpaBopyy;
BUYUYNTU BECH PAAOK;

® 3j 3CyBOM yropy — BUBpaHi KAITUHKK BU-
NyyaroTbCsl, @ Ha iXHE MicCLle 3CyBarOTbCA
KAITUHKW PO3MILLEHi BHU3Y;

® BUNYYUTW BECb CTOBMELLb.

Llo6 BukoHaTM copmysaHHs B Tabawvui,

BuaaneHHs knituHok 7 >

®:
(") 3i 3cyBOM yropy
() BuAanNTY Bech pAAOK

D BNAANNTN BECb CTOBMELb

Tpeba MOMICTUTL KYpCOP Y AOBINbHY KITUHKY Cracysati
i Bmbpatn komaHay CopmysaHHs Ha
Bknagui Makem y Po6ora 3 Tabnuusamn. Puc. 11.31



158 Po3gin 11. O6pobneHHs TekcToBOI iHPopmauii. Mporpama Microsoft Word

Biakpuetbca gianorose BikHo CopmysaHHs, 3a AOMOMOTOH AKOrO MOXHa BUKOHa-
TV COPTYBAHHA B KiJIbKOX KOJOHKaX, ane He Bisblie HiXX Yy TPbOX.

Y noni Copmysamu BKa3ytoTb KOJNIOHKY, Y AKili COPTYBaHHA Ma€E 34iNCHIOBaTACA
B nepuly yepry. ¥ nonax [Momim 3a3HayatoTb, AKLWO Le NOTPIOHO, peLlTy KONOHOK,
Y AKMX BUKOHYBATMMETbCS COPTyBaHHA. 1A KOXHOI 3 KOJOHOK MOTPIGHO BKazaTtu
™nN iHpopMaLii B noai Tun: TekcT, ymcno, jata. Hanpam coptyBaHHA BMbMpatoTb
3a Aonomoroko napameTpa 3a 3pocmaHHAM i 3a cnadaHHAaM (puc. 11.32).

CopTyBaHHs ? s
CopryBatu 3a
{crosnuen 1) v | Tum | Tekay | ® zazpocranmam
3a: a63auamn O;a CMafaHHan
MoTim 33
w | Tum | TekcTy w @ 33 3p0LCTaHHAM

33 CNagaHHAM
3a:  |ab3auamu O L

Matim 33
| Tum | Tekcry w 33 IPOCTAHHAM
3a:  |aB3auamu Sl REHaE

Cncok

() 3 pagkom saronoeka (8 Bes pagka 3aronoska

Mapametpu... CkacyBatnt

Puc. 11.32

®dDopmaTyBaHHA TEKCTY BCepeauHi TabauLi 34iNCHIOETLCA 3@ AOMOMOrOK TUX
camux 3acobiB, WO i AN 3BUHAWHOIO TEKCTY.

Mig yac cTBopeHHs Tabauui abo nig yac poboTn 3 yXKe HagBHUMM TabanLAMM
MOXHa CKOpPMCTaTMUCA aBTOMaTUYHUM dopmaTyBaHHAM y rpyni Cmusai mabauye Ha
BkNaaui KoHcTpykTop, 30kpema BUb6patTh ofunH i3 CTUAiB paMoK, a TakoX CKOpUC-
TaTUCA rOTOBMMU po3pobkamm 3 odopMAEHHA KNITUHOK (puc. 11.33).

[KOHCprKTOp Tabavup

Ctuni Tabavub

Puc. 11.33

LWnpwnHy konoHkM abo BUCOTY psfKa 3pyYHO 3MiHIOBATU Ge3nocepesHbo B Ta-
61U 32 4ONOMOror MULLI. AKLLO MiABECTU BKA3iBHUK MULLI A0 AiHii, WO po3ainse
KONIOHKM UM PSAAKKM, TO KYpPCOP 3MIHIOE CBIll 30BHILLUHINA BUMAA Ha ABi NapasesbHi
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NiHii. KnauHyBWy B el MOMEHT iBOKO KHOMKOK MULWI 4 TpuMaroun i B HaTuUcC-
HYTOMY CTaHi, MOXHa MepeMiCTUTK AiHit0 pPO3MeXyBaHHA B MOTPIGHY no3wuuito,
bopmyroun TUM cCamMUM BMCOTY psAAKa abo LUMPUHY KONOHKMW.

3a JOMOMOroK MULWI MOXHa 3MIHHOBAaTU PO3MIpPU KAITMHOK, MepeMillytoumn

cneuiasbHi eNeMeHTU Ha BepPTMKaNbHIN | TOPU3OHTaNbHIN NiHiKax GopmaTyBaHHS
(puc. 11.34).

O O O (] O

00000

Puc. 11.34

e oanH cnocié — Bknaaku Psdok i Cmosneysb komaHan Bucoma i LLupuHa B
AianoroBomy BikHi Baacmusocmi mabauyi (puc. 11.35). NapameTpn KONOHOK Ta-
61U BCTAaHOB/IIOKOTb 3@ AOMOMOroro Bkaagkn Cmosneys. Ak i npu dopmaTtyBaHHi
PAAKIB, AKLWO NOTPi6HO BigdopmMaTyBaTh ogpasy Kisbka KONOHOK, NOTPIGHO ix no-
nepesHbo Bnbpatn. KHonku MonepedHili cmosneyb i HacmynHuli cmosneys ciy-
rYloTb ANS nepexosy MixX cToBnusmu. Bucoty psaka BM3HaudatoTb y noai Bucoma
pagkKa.

Tabanua CroBneub KniTvHka TekcT 3aMilLeHHsA

. TNonepeaHii pagok | | ¥ HactynHuin pagok

Tabanusa Psagok | CroBneupb |KniTuHka TekcT 3amileHHs

= MonepeaHiii cToBneup | |=> HactynHui ctoBneLb

Puc. 11.35

WnpnHy konoHkM (abo KibKOX KONOHOK) BKa3ykTb Yy noai PekomeHOosaHa
wupuHa ctoBnua. Mepexig MixK pagkaMu 34iMCHIOIOTb 3a AOMOMOIOH KHOMOK [To-
nepedHili psadok i HacmynHuli psdok.
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MapameTp BupisHrB8aHHS BU3Ha4aEe CNocib BUPIBHIOBaHHA psjka LOAO MOAIB
CTOPIHKW: 3@ NiBUM KPA€EM, MO LEHTPY, 3a NpaBMM KpaeM. [oTpibHO po3pi3HATM
BMPIBHIOBAHHSA TEKCTY BCEPEAMHI KNITUHOK | BUPIBHIOBaHHA PAAKIB Tabauvui Wwoao
MoAiB CTOPIHKMN.

[Jeski Benviki Tabaunui 4O0BOAMTLCA PO3MILLYBaTV Ha KiflbKOX CTOpiHKax. 3aroo-
BKW TakMx TabauLb NOBTOPOHOTL i3 MepexofoM Ha HOBY CTOPIHKY: KOmaHga [lo-

emopumu psdku 3a2o0/108Kie Texnouorii - S| g
. > =]
Ha BkJ1agui Makem. A z s <
Hanpamok TekcTy B Tabauui Bnbu- Hanpamok ey § 2 T
patoTb 3a AOMOMOrol KOMaHan Ha- e = | B
nNpsSMOK mekcmy Ha BKAaaui Makem Puc. 1136

(puc. 11.36).

®dopmynu y TeKcTi

barato TekcTiB, 30KpemMa HayKOBO-TEXHIYHI, MICTATb CMMBOAW, KUX HEMAE He
TiIbKM Ha KnasiaTypi, @ W Ha BKAagKax Aianoroeoro BikHa Cumgos, fke BUKAMKA-
€TbCA OAHOMMEHHOIO KOMaHAoH 3 MeHio BcraBsieHHs.
[na BBeAEHHA TakMX CKAafHUX CMMBONIB, NepejyciMm Ma- n Q
TeMaTU4yHuX, nepesbadeHo KoHCTpykTop ¢dopmyn. Llob
BCTaBUTW Yy TeKCT MaTemMaTuyHy $opmyny, PiBHAHHA abo

®opwmyna | Cnmeon

BMpa3, Tpeba ckopucTaTUCA BIAMOBIAHOK BKAAAKOK B
MeHo BeraBneHHa — Cumsosu (puc. 11.37). LLLo6 BBecTu Cumsonn
dbopMyny 3 Hy/If, HAaTUCHITb KnaBiwi Alt + = Ha knaBiaTypi. Puc. 11.37

KomaHga Bcmasumu Hoge pisHAHHS BUBOAWUTb Ha eKpaH HOBY MaHesb iHCTpY-
MeHTiB — 3acobu 0s1s pobomu 3 pigHsaHHAM (puc. 11.38).

®aiin  OcHoBHe BctaBneHHs MantoBaHHa KoHcTpyktop MakeT [ocunaHHs Poscunku  PeuensyBaHHA  [losiaka | PiBHAHHA
T Wi sir v T Wi

I a4 : o el & oxaes g BOA)

s ¢ o O s Saiee i Beeed Seeis Brenes Segeret Ty Dommites drigms

Puc. 11.38

LWob6 posatn dopmynn o konekuii dopmyn,
Tpeba Buginntn dopmyny (puc. 11.39), HaTUCHYTH
KnaBiWy 3i CTPIKOWO BHWU3 | BUBpaATM KOMaH-
ay 3b6epeamu sudineHull pazmeHm y konekyit

piBHAHb
Y pianoroBomy BikHi CmeopeHHs cmaHOapm- 0O
Ho2o 6s10ka BBeCTW iM's dopmMynn (TMNOBO BIgO- Puc. 11.39

bpaxxaTmeTbca BugineHa popmyna). Y crnvcky Ko-
Nekuii Bnbpatn PigHaHHA i B KaTeropii Anzebpa HatucHytn OK (puc. 11.40).

[na cTBOpeHHA PYKOMWCHOrO PiBHAHHA Tpeba BMbBpaTn KomaHay PykonucHe
DIBHSIHHS i HATUCHYTWN Ha iHCTPyMeHT 3anucamu (puc. 11.41).
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CTBOpEHHS cTaHZapTHoro 610ka

IMm'a: r_'| ""D—\.'r[}("" 1{}'2]=I”'2|
Konekuisi: | PigHAHHA

Kateropis: |Anrepa

Onuc:

36eperT|/| B: | Building Blocks{uk-L1A)
MapameTpw: | BCTAEWTH BMICT ¥ WOro EAa

[ [ox ]

Puc. 11.40

Puc. 11.41

Wo6 Buiitn 3 Pedakmopa ¢opmyn, NOTPIOGHO HaTUCHYTW knaBsiwy Esc abo
KAaLHYyTV MyLLeto no3a nonem Gpopmynu.

K

TECTOBI 3BABAAHHA

~

3MIHA 30BHIWHbLOTO BUTAALY
TEKCTY — LE:

1. peparyBaHHA TekcTy

2. dopmatyBaHHA TeKCTy
3. CTBOpPEHHSA NPOEKTIB

4. BHECEHHS 3MiH JO TEKCTY

AK MOXHA BNAINTW BECb TEKCT?
1. Ctrl+C

2. Ctrl+X
3. Ctrl+Z
4. Ctrl+A

Y TEKCTOBOMY PEAAKTOPI TPU
BCTAHOBJIEHHI MAPAMETPIB CTO-
PIHKW BUBWPAKOTb:

1. rapHiTypy, po3mip, HaKpecaeHHs
2. BIACTYN, iHTepBan, BUPIBHIOBAHHSA
3. nons, opieHTaLitO, KONOHTUTYAN
4. ctvab, WabnoH

(&

Yy MPOLECI ®OPMATYBAHHA TEK-

CTY 3MIHKOHKOTb:

1. napameTtpu ab3auy

2. MOCAIAOBHICTb CMMBOAIB, CNiB, ab-
3auiB

3. napameTpu CTOpPIiHOK

4. Hymepauito MantoHKIB

Y TEKCTOBOMY PEAAKTOPI TOM0O-
BHUMW MAPAMETPAMW MPW BCTA-
HOBJIEHHI TMTAPAMETPIB AB3ALLY €:

rapHiTypa, po3mip, HaKpecneHHs
BIACTYN, iHTEepBaJ, BUPIBHIOBaHHSA
noss, opieHTauis

CTWAb, WabnoH

calt i e
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Po3pin 12 B B
OBPOBJ/IEHHA FPA®IYHOI IHOOPMALILII.
MPOIrPAMA Microsoft Visio

12.1. OCHOBHI MOHATTA KOMMN'IOTEPHOI FPA®IKA

lpadiuHi 306paxkeHHs € BaxMBOO popMoto iHdopmaLii. Komn'totepHa rpadi-
Ka — ue ranysb iHGopMaTUKK, fika BUBYAE METOAM i 3acobn cTBOpeHHA Ta obpo-
671eHHs 300paXkeHb 3a AOMOMOTOH MpOorpaMHoO-anapaTHUX OBUUCAKOBAIbHUX
KoMmaekciB. 3a cnocoboMm GopmyBaHHA 3006padkeHb KOMM'HOTepHY rpadiky nogi-
NAOTb Ha PacTPOBY, BEKTOPHY, dpakTanbHy i TpuBUMIpHY (3D).
PactpoBe 306paxeHHA sB/se coboro Habip nikcenie (aHrn. picel picture
element — «enemeHT 306pa>keHHA»), KOXHWI i3 AKUX Ma€E NeBHUIK Konip. Po3mip
pacTpOBOro 306paXkeHHs — Lie KifbKiCTb MiKCeniB 3a rOPU3OHTaO 1 BepTUKan-
JI10, HanpuKAag pacTpoBi 306paxeHHs onepaLinHoi cuctemm Windows Ha ekpa-
Hi MOHiTOpa MatoTb Taki po3mipu: 640x480, 1024x768, 1240x1024 i GinbLue.
Yum 6Ginbwe nikcenis Mae rpadiyuHe 306pa>keHHs, TUM KpaLLor € SKiCTb 306pa-
KEHHS.
Po3dinbHa 30amHicme — Le BeJMYMHA, WO MOKa3syeE, CKiNbKK MiKceniB po3mi-
LLYETbCA Ha OAMHWULI AOBXWHU 306pakeHHs. PO3pi3HAOTE Taki BUAW PO34iNbHOT
3JaTHOCTI:
® pO3gisibHa 34aTHICTb 300paXkeHHs — BUMIPIOKOTb Y TOUKaxX Ha AFONM (aHm.
dpi — dots per inch), 3anexuTb Big BUMOr f0O AKOCTIi 306paXkeHHs Ta po3-
Mipy dainy, cnocoby ounbpyBaHHA abo mMeTozy CTBOPEHHSA MOYaTKOBOI
intoctpauii, dopmaty dariny Ta iHWKUX napameTpiB. UMM BULLi BUMOTU A0
AKOCTI, TUM 6inblo0 Ma€e ByTW po3ainbHa 34aTHICTb 306paXKeHHs;

® po3jiNbHa 34aTHICTb eKpaHHOro 306paXkeHHs — BUMIPIOKOTL B efleMeHTap-
HWX TOukax pacTpa, fAKi Ha3mBaroTb nikcesamu (aHrn. pixel, — picture
element). Po3mip nikcens BapitoeTbcA 3an1eXHO Bif BUOpaHOI eKpaHHOI po3-
AINBHOI 34aTHOCTI (3 Aiana3oHy CTaHAAPTHUX 3HaUeHb), PO3AibHOI 34aTHOCTI
306paxkeHHs i MacliTaby Bigobpa>keHHs;

® pO3JiNbHa 34aTHICTb APYKOBAHOIO 306paXkeHHs 3aieXuTb Bif, 3aCTOCOBaHO-

ro metofy Ta napameTpiB pacTtpyBaHHA. LLinbHICTb pacTpa, WO BUMIPHOETLCS
KINbKICTHO NiHIN Ha AronM, — ue AiHiamypa.

PacTpoBa rpadika gae 3Mory TOUHO nepefaBaTi HaWlMeHLWi AeTasi, TOMy pa-
CTPOBI rpadiuHi 306paxkeHHA MatoTb BMCOKY fAKiCTb. Pa3om i3 TuM, ans 36epexkeH-
HA Takmx 306pakeHb NoTpibeH Bennkuii obcar nam'ati. Hanpuknaa, ana 36epe-
>KEHHA 306paXKeHHs Ha eKpaHi agucnaesa cuctemm 3 posmipamm 1024x768, 3a ymoBY,
WO Konip KOAyeTbCcA TpboMa bOavTamu, HeobxigHo 1024x768x3=2,3 MbawnTis
nam’ati. Kpim TOro, ocutb cknaZHO 3MiHHOBaTK MacliTab pacTpoBOro 306paeH-
HA | peaaryBaTy Moro.
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[ns BekTOopHOI rpacdikm 6a30BUM eneMeHTOM 306paxkeHHs € aiHiA. AK | 6yab-
AKMM 06'eKT, NiHIA Mae Taki BAactmBocTi: GopMy (NpsMa, KpuBa), TOBLLMHY, KOAIp,
WpudT (CyuinbHa, NyHKTUPHA).
BekTopHe rpadivHe 306paxkeHHs CKAaJa€eTbCs 3 NPOCTUX FPadivuHNX eNeMEeHTIB
(NPAMKX | KPUBUX NiHIN) Ta reoMeTpUUYHUX Qiryp (TPUKYTHWKIB, NPAMOKYTHWUKIB,
Kin, enincis, ayr). Ans nobyfoBM KOXHOIO Takoro efleMeHTa CKiaZakoTb Mporpamy,
B fAKI 3ajat0Tb BIAMOBIAHI NapameTpu: AOBXMHY, TOBLUUHY, OpiEHTaLLitO, KOAip Ai-
Hii, pagiyc i KoOopAWHaTU LleHTpa Koaa TOLLO.
O6'ekTV BEKTOPHOI rpadikn MatoTb Pi3Hi Cnocobu nogaHHs.
e Touky Ha MJIOWMHI 3a4atoTb ABOMa YMcCiamMu (KOOpPAMHATaMM X, ), WO Mo-
Ka3yroTb 1i MONOXEHHA LWOAO NOYaTKy KOOPAMHAT.

e [IpaMy niHitO onNuCytoTb PiBHAHHAM Yy = kx + b. BkasaBwun napametpu k i b,
3aBXAW MOXHa Bifo6pa3nTM HECKiHUEHHY MPAMY AiHI0 B CUCTEMI KOOPAM-
HaT, TOBTO Ana onucy NPSMOI NiHil 4OCTaTHbO ABOX MapaMeTpiB.

e [1nsa Bigpizka NpsAMOI NOTPIGHO BBECTM KOOPAMHATM NoYaTKy i KiHLA.

KpuBy apyroro nopsaaky (napabosny, rinepbony, eninc, OKpy>KHiCTb) Onucy-
FOTb PIBHAHHAMM, 5IKi MICTATb CTEMeHi He BULLe, HIXX Apyriii. Taka KpuBa He
Ma€ TOYOK neperuHy. [na onncy HeckiHYeHHOI KPpMBOI Apyroro Nopsaky Ao-
CTaTHBO M'ATVM MapameTpiB, a AlA YaCTVHW KPWBOI MOTPIGHO e ABa — KO-
OpAMHaTK KiHUeBMXx Touok. Popmyna KpmMBOI Apyroro nopasky B 3araibHo-
My BUMaZKy Ma€ BUrAsaA: x> + aly? + a2xy + a3-x + a4y + a5 = 0.

e KpuvBa TpeTboro nopsaky BiApi3HAETbCA Bif KPWUBOI APYroro nopsaky Mox-
JIMBOIO HasBHICTIO TOUKW nepervHy. [as ii onucy notpibHo AeB'saTb napame-
TPiB, @ AN onucy il YaCcTUHW — LWe ABa. B 3aranbHOMY BMMagKy PiBHAHHA
KPUBOI TPETLOrO MOPSAAKY Ma€ Takui Buraag: x> + aly® + a2x%y + a3xy? +
adx% + a5y? + abxy + a7x + a8y + a9 = 0.

MepeBaroto BEKTOPHUX 306paXkeHb MOPIBHAHO 3 PacTPOBMMWU € Te, WO obcar
nam’'aTi Ana 36epexKeHHA BEKTOPHUX Y AECATKW, COTHI A HaBiTb TUCAYI pa3iB MeH-
WKW, HIDXX ANS TaKUX CaMUX PacTpOBUX 306paxkeHb.

BekTtopHa rpadika mMae ocobauBi nepeBarn Ans nepepaBaHHA LWITYYHWX rpa-
biuHMX OB'eKTIB: TEXHIYHMX KpecaeHb, cxeMm, rpadikis, giarpam Towo. MpupoaHi
06'ekT MatoTb, 34e6iNblIOro, MAAaBHWUA Mepexig NiHIN i KoNbopiB, TOMY € MEBHI
TPYAHOLLi Nig yac ix 306paxkeHHs 3acobamu BEKTOPHOI rpadiku.

®pakrtanbHa rpadika, Ak i BEKTOpHa, OCHOBaHa Ha MaTeMaTU4YHWX obuncieH-
Hax. OgHak i1 6a30BMM €N1EMEHTOM € CaMa MaTteMatuuHa Gopmyna, TO6TO XOAHMX
06'ekTiB y mam'aTi komn'toTepa He 36epiraeTbcs, 306paxKeHHs ByayeTbcs cyTo 3a
PIBHAHHAMMN.

TpuBuMmipHa rpadika NoeaHye, Ak NPaBUAO, BEKTOPHWUI i pacTPOBUiA CNocobu
dbopMyBaHHs 306paxkeHb. Llei pisHoBua rpadikn BMBYaE NPUAOMM 1 METOAW MO-
6ys0BM 06'eMHUX Mozenen 0b'ekTiB y BipTyanbHOMY npoctopi. 3D-rpadiky wwupo-
KO 3acTOCOBYHOTb /18 HaAyKOBMX pPO3PaxyHKiB, iHXEHEPHOro MpPOEKTYBaHHS,
KOMM'tOTEPHOIO MOAEI0BaHHSA Pi3NUHNX 06'eKTIB.



164 Po3gin 12. O6po6neHHs rpadiuHoi iHpopmauii. Mporpama Microsoft Visio

12.2. TPA®IYHUWN PEAAKTOP Microsoft Visio | NOro
NMPU3HAYEHHSA

Microsoft Visio (MS Visio) — noTy>kHuin rpadiyHnin pesakTop AiNI0BOI Ta iHXeHep-
HOI BEKTOPHOT rpadiky, Npu3HaYeHWn 418 CTBOPEHHA BEKTOPHWMX rpadiuHmx 306pa-
XeHb Oyab-fKOi CKAaAHOCT. 3a JOMoMoroo BOyAOBaHWX LWabnoHIB, TpadaperTis
i CTaHAAPTHUX MOAYNIB HaZaHO MOXVMBICTb CTBOPHOBATU HAMMPOCTILL CXEMW, MAaHW,
KpecneHHs, rpadiyHi Ta opraHisauinHi giarpamun i pobotn 3 saHUMKU Be3 XyaoXKHIX
abo TexHIYHMX HaBMYOK. Lle yHiBepcanbHWI Kpecaspcbknin 3acib, akuii byae kopuc-
HUIA KOXHOMY, KOMY MOTPIGHO CTBOPUTK BAacHi METOAM opraHisauii iHdopmauii, dia-
rpamu, NOB'A3aHi 3 MPOEKTYBaHHAM CUCTEM, IHXXEHEPHWM MPOEKTYBaHHAM, PO3pPO-
6neHHAM fojaTkiB, 06CNyroByBaHHAM, TEXHIUHOK MiATPUMKOMD, Bi3Hec-npolecamm
TOLLO Ta nepesat iHpopMaLito NPo npoLecy, iHPPacTpyKTypy.

MS Visio gae 3mory 36epiratv cTBOpeHi Gainm B pi3HMX rpadiyHnx dopmarax:
GIF (Graphic Interchange Format), JPEG (Joint Photographic Expert Group), kpec-
neHHs Auto CAD Touwpo.

Yci Visio-darinm Matotb Tor camuii dopmat. OgHak po3wmpeHHs darny Visio-
JAOKYMeHTa BM3HAYaETbCs TUM, Ak came dalin 6yno BigkpuTo i Ak Byno 36epexeHo
nicNA BHECEHHA A0 HbOTO 3MiH.

Y 3aranbHoMy BMMagKy cTBOpeHui Visio-fOKYMeHT Moxe OyTW 3anuvcaHui
y BUMa4i Ganiny, Wo MaE ofHe 3 PO3LWNpPEHb:

* .vsd (pucyHok, giarpama abo cxemMa) — OCHOBHE PO3LUMPEHHS, fKe 3aCTOCO-
BYIOTb AN BiNbLIOCTI CTBOPEHMX KOPUCTyBayeM AOKyMeHTIB. I3 Bepcii Visio 2013
TMNOBO BUKOPUCTOBYHOTL .vsdx dpopmar;

* .vss (Qirypa) — po3wmpeHHs ¢ainiB, y AKMX 36epexxeHo cTaHAapTHI abo
npu3HaveHi ansa KopuctyBada 6ibniotekn Visio-diryp abo Visio-piweHb. O6'ekTy,
o 36epiratoTbCcs B LMX bibaiotekax, — ue maticmpu, a TeMaTUYHO MOB'sA3aHa rpy-
Ma Taknx MamncTpiB, Wo 36epiraeTbca Ha cneianbHivi NaHeni, — mpagapem;

* .vst (wabsoH) — ¢ann i3 TakMM PO3LUMPEHHAM MICTUTb ecki3u (LwabsioH)
MalrbyTHbOrO roTOBOrO AOKYMEHTa, Xo4Ya MPUHLUMMNOBOI pi3HMLI Gainis i3 po3wu-
peHHAM * .vsd i * .vst Hemag;

* .vdx — giarpama y ¢opmati XML;

* .vsx — dirypa XML;
vtx — wabnoH XML;

.vs|l — HaabynoBa;
.vsdx — OPC/XML giarpama;
.vsdm — OPC/XML giarpama, Lo MiCTUTb MakpocC.

* O* * *

EnemenTn BikHa Microsoft Visio

Llo6 3anyctutu nporpamy Visio, NoTpi6bHO:
® HATUCHYTM Ha KHOMKY [lyck, sika poO3TalloBaHa B NiIBOMY HWXHbOMY KyTi
ekpaHa, Ta Bubpatun lpoepamu — Microsoft Office — Microsoft Office Visio;

® MpaBO KHOMKOK MULWI KAaLHYyTW 3Ha4vok Visio T’ Ha MaHeni 3aBAaHb,
BMbpaTn komaHay Cmeopumu — Microsoft Visio Drawing.
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Micna 3aBaHTaxkeHHA Visio Ha ekpaHi 3'ABAA€TbCA BikHO Cmeopumu 3i CMNCKOM
BOCbMW OCHOBHUX KaTeropiw: IHxeHepHuli eiddin, bisHec, baok-cxema, Kapmu ma
naaHu nosepxis, 3azanvHi, Mepexa, [lpoepamu i 6a3u OaHux, [lraHysaHHs
(puc. 12.1). Nicns kaTeropii WabAOHIB y LieHTPabHI YacTWHI BikHa BigobpaxaTtu-
MYTbCS MiKTOrpaMu BiANOBIAHWUX LLABIOHIB:

CrBopuTH

MpocTa cxema MycTe KpecneHHs

Odic  Kareropii

IHXXeHEepHWI Biaain bisHec Bbnok-cxema 3aranbHi

Puc. 12.1

® |HxeHepHUl 8i00i1 — LWabAOHW A1A MPOEKTYBAHHA IHXEHEPHUX Ta efek-
TPUYHMX CXEM, TEXHIYHMX YCTaHOBOK ToLWoO (puc. 12.2);

e bi3Hec — wWwabnoHn ans nobysoBw Aiarpam i rpadikis, opraHisaLinHux aia-
rpam, CXemu ayauTy, CXeMUn KepyBaHHA AKICTIO, AepeBa MOMWUIOK, CXeMU Mo-
TOKY CTBOPEHHS BapTOCTi Ta iH. (puc. 12.3);

® bok-cxema — WwabaoHn ana nobysosu cxem (puc. 12.4);

e Kapmu ma naaHu nosepxig — WabaoHW aAns nobyaoBK NnaHie byaisens, ai-
NAHOK, MPUMILLEHb, POBOYMX MiCLlb, KOMYHIKaLi, JOPOXHIX CXeM, MaaHiB
MicueBoOCTi Ta iH. (puc. 12.5);

® 3a2asbHi — WABAOHN 3 OCHOBHUMM rpadiyHMMKU MPUMITUBAMK, fKi BUKO-
PUCTOBYIOTb A1 CTBOPEHHA PUCYHKIB (puc. 12.6);

® Mepexa — wabnoHW ANA MPOEKTYBAHHA CXEM JIoKanbHUX abo rnobanbHmX
KOoMM'toTepHUX Mepex (puc. 12.7);
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IHXXEHEPHWI BiAAIN

Puc. 12.2

Bi3Hec

Puc. 12.3

e [Ipoepamu i 6a3u OaHux — WabAOHW ANA CTBOPEHHS CXeM, MOB'S3aHUX i3
pobOTO MporpaMHOro 3abesneuyeHHs, Bilyanizauii CTPykTypu 6a3 gaHux,
KapT i cTpykTypw BebcanTis Towwo (puc. 12.8);

® [11aHy8AHHA — MICTUTb WabnoHn Ans NobysoBM CxeM NPOLLECIB, 3aeXHUX
Big yacy (puc. 12.9).
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bnok-cxema

Puc. 124

KapTh Ta nnaHv nosepxis

Puc. 12.5

BikHo nporpamu Visio MicTUTb Taki enemeHTn (puc. 12.10):
1. MaHenb wBUuAKOro gocryny A0 GyHKLIRN, AKi YaCTO BUKOPUCTOBYHOTb.
2. Pagok 3aronoBka 3 KHOMKaMW KepyBaHHA po3MipamMu BikHa.
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3aranbHi

Puc. 12.6

Puc. 12.7

3. Bknagkum: @aliin, OcHosHe, BcmasneHHs, KoHcmpykmop, AaHi, Npoyec, Pe-
yeH3ysaHHs, lModaHHs, Josidka.

4. Ctpiuka — Habip iIHCTPYMEHTIB Y BEPXHi/ YaCTWHI BikHa nporpamu.
5. Mone TpadgapertiB MiCTUTb yCi BigKpUTI A5 LbOro AOKYMeHTa Habopwu diryp
i KOMaHAW ANA BiIAKPMBAHHA HOBUX.

6. Poboue none (apkyl pucyHKa), B ke MOXHa BCTaBAATU Qirypu, rpadiyHi
eNleMeHTU | TeKCToBi 610KW.



12.2. TpadiuHunn pegaktop Microsoft Visio i noro npmsHaveHHs 169
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Puc. 12.8

MnaHyBaHHA

Puc. 12.9

7. NiHiAkn — 15 BM3HAUEHHSA MONOXEHHS 306paXKeHHs LWOAO KOOpAMHAT-
HWX OCel, MOoYaToK fKOro 3aBXAM PO3TallOBaHWMA B NIBOMY HUXHBOMY KyTKY
CTOPIHKMN.

8. CTopiHKM — BHW3Y apkylua pUcyHKa po3TalloBaHO ApAMYKM apkyLwis Visio,
3/1iBa — KHOMKMW MPOKPYYYBaHHA APANYKIB apKyLLiB.

9. Pagok craHy — HWXHI pagok ekpaHa MS Visio, y niBin yacTuHi akoro no-
JaHO KOPOTKi XapakKTepuUCTUKX BUAINEHWX OO'EKTIB: LUMPWHA, BUCOTa, KYT Haxuay,
3MiHM 3a X i Y, @ B NpaBill — HOMep CTOPIHKM i KiIbKiCTb CTOPIHOK Y AOKYMEHTI.

10. CMyru npokKpyuJyBaHHA PO3TallOBaHi MPaBopyY i BHM3Y apKyLla pUCYHKa.
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O, @

OcHosHe

@

Bydep obmiHy Wpudt GEETY 3Hapaaas Cruni diryp YnopsaakyBaHHs PeparyBaHHs

®

dirypu

®
®

Cropitka 1 Yce

Cropitka 131 LUnpuHa: 60 mm  Bucota: 60 mm  KyT: O rpag, ykpaiHcbka 40%

Puc. 12.10

TMNoBO Y BiKHI BiZ06paXaroTbCs AeB'ATb MOCTIMHUX BKAAJOK:
e daitn — KoOMaHAM Ana poboTn 3 JOKYMEHTOM: CTBOPHOBATY, BiAKPUBATK, 3a-
nMncyBaTy, 3MiHIOBaTK BAacTUBOCTI AOKYMeHTa, APYKyBaTu TOLLLO;
® OCHOBHE — OCHOBHi IHCTPYMeHTN ana dopmaTyBaHHA Ta pedaryBaHHA Tek-
CTY, KOMaHZAM, WO AatoTb 3MOTY BUKOHYBATW Pi3HI KOPUCHI Aii 3 ogHieto biry-
poto abo rpynoto diryp Ta ixHiMu enemeHTamun. TyT MOXHa 3MiHHOBaTU Mo-
pAfoK  po3TawyBaHHA  &iryp, rpynyBaTv, 06'€fHyBaTW,  HaxuaATy,
nepesepTaTy;
¢ BcraBneHHA — KOMaHAW, WO Aar0Tb 3MOTy BCTaBUTWM HOBY CTOPIHKY, i/tO-
CTpaLiii, KOMeHTap, YaCcTMHU CXeMW, TineprnocunaHHs, ob'exT;
¢ KoHcTpyKTOp — 419 KepyBaHHA napamMeTpamMu CTOPIHKW Ta HanalTyBaHHS
OCHOBHWX €NeMEHTIB An3aiiHy YCbOro JOKYMEHTS;
JaHi — koMaHan ana poboTn 3 gaHUMY;
Mpouec — KOMaHAW ANA NepeBipKY, IMMOPTY Ta eKCMOPTY CXeMu;
PeLieH3yBaHHA — iHCTPYMEHTH, 3a AOMOMOrO0 fAKMX MOXHa JoAaTh Ao Ao-
KyMeHTa MNpWUMITKW, HanawTtyBaTu nepeknaj, nepesiputn opdorpadiro Ta
rpamaTvKy 3a BCTaHOBJIEHUMW CIOBHUKaMM TOLLO;
* MopgaHHA — KOMaHAMW, WO JatOTb 3MOry KepyBaTW BiAOOpaXkKeHHAM Ha
eKpaHi 306paXKeHHs Ta eNleMEHTIB IHTEPdENCY, MaKpoCy;
e JloBigka — MiCTUTb AOBIAKOBY iHbOpMaLto.
[na nonerweHHs pobotn 3 ¢irypamm Ta 3pyYHOCTI OpieHTaLii Ha pobodyomy
nosi pucyHka BifobpaxkeHo ciTky. YactoTa CiTKM 3MiHIOETbCA aBTOMATUUHO Y pasi
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36inbleHHsA abo 3MeHLIeHHs MaclTaby BifjobpaxkeHHs pucyHka. Bagosxx niBoro i
BEPXHbOrO KpaiB pobouyOoro nosas po3TalloBaHO AiHINKK, K CAYrytOTb ANs BU3Ha-
UEHHA MOJIOXKEHHA rpadiuHMX OB'EKTIB LWOAO KOOPAWHATHOI CiTKM, MOYaTOK AKOT
CTaHZAPTHO MICTUTLCA B JIBOMY HMXHBOMY KyTi apKyLua.

Y pobouyomy nosii Moxe BifobpaXkaTncs TiIbKWM OfHA CTOPIHKa, TUMOBUMN PO3-
Mip Akoi Bignosigae ¢opmaty A4 (210x297 mm). OgHak JOKYMEHT MOXe MICTUTU
Kiflbka CTOPIHOK (K-OT KHura MS Excel), nepexis MixXk aKMMW 34iNCHIOIOTbL 3a 40MNO-
MOTOH APANYKIB. [logaT HOBY CTOPIHKY MOXHa OAHWM 3i cnocobis:

® HATMCHYTM Ha KHOMKY 3i 3HAaKOM +;

® HaTMCHYTW KOMbiHaUito knasiw Shift+F11;

® Bk/iagka BcmasaeHHs — Cmeopumu CmMopiHKY;

® KJaUHYTV NPaBOK KHOMKOK MWLLI Ha SPANYKY HasiBHOT CTOPIHKW | BUBpaTy

B KOHTEKCTHOMY MEHI KOMaHAy Bcmasumu, y BikHi [Mapamempu cmopiHku
3a3HaYMTH IM'A CTOPIHKK, GOH, OAMHULI BUMIpPIOBaHHS.

KoxHa HOBa cTopiHKa JOKYMeHTa CTaHAapTHO MeperiMae po3Mip, OpieHTaL,ito,
MacwTab, ognHWULI BMMIpY, 3CyB TiHIi 1 NapaMeTpu CiTKM MOTOYHOI CTOPIHKK, AKa
BifO0BOpa>ka€eTbcA y BikHi AOKYMeHTa. byab-AKunin i3 LMX NapamMeTpiB MOXHa 3MIHUTK
3a JOMNOMOrO AiaNloroBoro BikHa lapamempu cmopiHku, Ake 3aBXAWN BiAKpWBa-
€TbCA MiCNA 3aCTOCYBaHHA KOMaHAM Bcmasumu, nepLu Hixk HOBY CTOpPIHKY byae f0-
AaHO A0 AokyMeHTa. Kpim TOro, y KOHTEKCTHOMY MeHI0 € KOMaHau: Budasumu,
MepelimeHysamu, Aybaroeamu i 3miHumu nopssidok cmopiHok. Mopsasok CTopiHOK
MO>Ha TaKOX 3MIHWUTW, NePeTATHYBLUN APANYKM 3@ AOMOMOroro Muwi. [ns weuna-
KOro nepexofy A0 NoTPibHOT CTOPiIHKM AOKYMEHTa NOTPIOBHO HAaTUCHYTK Ha BiAmno-
BiHWI APANYOK NiBOHO KHOMKOK MULLI.

LLlo6 BMKOpMUCTOBYBaTN OAMH 3 IHCTPYMEHTIB, Tpeba MOro akTMBilyBaTM — Ha-
TUCHYTWU NiBY KHOMKY MULLI Ha BiAMOBIAHIN CMMBOABHIN MikTOrpami. Biatak akTuBi-
30BaHWI IHCTPYMEHT MOXHa 3acTOCOBYBaTW A/ onepaLiiin y pobouint ginaHLui cTo-
piHKK. bins geskuMx KHOMOK iHCTpyMeHTIB € TpuKyTHUK (), KW MOKasye, Lo
3 KHOMKOK MOB'A3aHUI He OAWH, a Kifbka iHCTpyMeHTIB. MoTpibHO KaauHyTw
KHOMKOK MULI Ha TPUKYTHUKY, LWOO Ha ekpaHi po3Kpuaacs naHenab KOHKPETHOro
IHCTPYMEHTY.

BikHO peparyBaHHA saBAs€e cObBOK apkyll i3 HakNajeHOK Ha HbOro CiTKOH
3 BEPTMKaNbHUX | TOPU30OHTaNbHKX AiHIK. CiTka € 3py4YHMM 3acobom Ans nosumuio-
HyBaHHA roToBux ¢iryp abo MantoBaHHS, i pO3Mip BiAMOBIAAE HanalTyBaHHAM
CTOpiHKM (BKNagka MMapamempu cmopiHku). YacToTa CiTKM 3MIHIOETbCA aBTOMATMY-
HO, fIK Ti/IbKW 3MIHIOETbCA MacliTab BigobOpa>keHHA pPUCYHKa, a B HajpyKoBaHOMY
AOKYMEHTI 1T He BUAHO.

CropiHka Visio-fokyMeHTa € OCHOBHMM poOboUnM NPOCTOPOM ANst PO3PObeH-
HSl ZOKYMEHTIB. Visio-OKYMEHT MOXE MiCTUTN HEOBMEXEHY KifibKiCTb TaKMX CTOpI-
Hok. Lle nae 3mory 36upaTtn B oauH daiin Kinbka rpadiyHmx 306paxkeHb, TeMaTny-
HO MOB'A3aHMX MK COBOIO, MPUUOMY KOXHA CTOpiHKa MOXe MaTWu pisHi
napameTpu.

CTopiHKa JOKYMeHTa Ma€ Habip OCHOBHWX BAACTUBOCTEN: iM'S, po3MipK, GOH,
OAVNHWLUA BMMIpY, opieHTauis. LLlob BU3HaumTK Ui NnapameTpu, NOTPIOHO y BKAAALL
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KoHcmpykmop Bubpatn [lapa- KoHCTpyKTOp
Mempu CmMopiHKU abo HaTUCHY-
TV KOMbiHauito knasiw Shift+F5

(pnc. 12.11).
BikHo Mapamempu cmopiHku MapameTpn cTOpiHKM
MICTUTb MaKi BKAAAKM: Napametpu cropitku (Shift+F5)
* Mapamempu dpyky — Dirypu
YyCTaHOBKM NMOTOYHOrO

Mowyk o¢ir
NPUHTEPa; TakoX MOXHa YK iy

BMbpaTK po3mipu apkyLua,
Moro opieHTauito i Macw-
Tab (puc. 12.12);

[Joaatkosi ¢irypn

. Puc. 12.11
MapameTpu CTOPiHKM

MapameTpu apyKy | Poamip cropitkv | Maciutab kpecnenHs | BnactusocTi cTopiHkv | Maker i crioiydeHHst | TeKeT 3amilLeHHs

3actocyBatn CkacyBaTtn

Puc. 12.12
MapameTpu CTOPiHKK

MapameTpu Apyky |Po3mip ctopiHkv | Maciutab kpecneHHs | BnactvBocrTi cTopiHkv | MakeT i cnolyyeHHs | TekcT 3aMilLieHHs

3actocyBatn CkacyBatu
Pnc. 12.13
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® Po3mip cmopiHku — NOTPIBHI pPo3Mipyn Ta OpIiEHTALA CTOPIHKM (KHWXKKOBA
abo anbbomHa) (puc. 12.13);

e Macwmab kpecneHHs — MacwiTab 306paxkeHHs, MOXHa BuMbpaTtu 3i CTaH-
AapTHUX abo BCTAaHOBUTU KOPUCTYBaLbknin popmart (puc. 12.14);

MapameTpu CTOPiHKK

MapameTpu apyKky | Po3mip ctopiHky | Maclutab kpecneHHs | BnactuBocTi cTopiHku | Maker i crosyueHHs | TekcT 3amilLeHHs

Puc. 12.14

® Bnacmusocmi cmopiHku — iM's Ta GOH CTOPIHKW, OAMHULI BUMIipPHOBaHHS
(puc. 12.15);

MapameTpu CTOPiHKK

MapameTpu apyky | Poamip ctopiHkv | Macwutab kpecneHHs | BnactusocTi ctopiHku | Maker i cnonyyeHHs | TekcT 3amilLeHHs

Puc. 12.15

MapameTpu CTOPiHKK

MapameTpu ApyKy | Po3mip cTopiHky | Maclutab kpecneHHs | BnactmBocTi cTopiHku | MakeT i crosydeHHs | TekcT 3amiLLieHHs

IHTepBan...

Puc. 12.16
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e Makem [ cnosydeHHs — CTWAb 3'€AHaHHA Oiryp i OB'ekTiB Yy AOKYMEHTI

(puc. 12.16);

e Tekcm 3amiujeHHS — Ha3Ba Ta onuc TekcTy (puc. 12.17).

MapameTpu CTOPiHKM

MapameTpu apyKky | Po3mip ctopiHkv | Maclutab kpecneHHs | BnactmBocTi cTopiHku | Maker i crioslydeHHs | TekcT 3aMilleHHs

Puc. 12.17

KepyBaHHa macwutabom 306parkeHHA

[HcTpyMeHTM MS Visio, npu3HayeHi Ana kepyBaHHA MacluTabom 306padkeHHs,
€ TPaaVLINHUMKN ansa rpadiyHMX peAakTopiB. YMife BUKOPUCTAHHSA LMX IHCTPYMEH-
TiB @€ 3MOry 3Ha4yHO MONETLINTU CTBOPEHHS JAOKYMEHTa: KOpWUryBaHHA 306pa-
XeHb, MajtoBaHHA APIOHUX AeTanel pucyHka, 3binblUeHHs TOYHOCTI NMPUB'A3Y-

BaHHA Ta 6araTto iHLworo.

Y MS Visio nepesbaveHo kinbka cnocobiB 3miHM MacwTaby. Y BikHi gianory

Macwmab (puc. 12.18) (komaHga Macwmab
Ha Bksagui MopaHHA) MOXHa BubpaTK
OAWMH i3 WMOro BapiaHTiB abo BM3HauUTK B
noni Bidcomku 6yab-fKUA IHLWWIA 3pYyYHNIA
Ans pobotu macwTtab nepernsgy (B gianaso-
Hi Big 1 ao 2914 %).
KomaHan, wWo kepyroTb napameTpamu
MacwTaby, MictaTbca Ha Bknagui Mopa-
HA — Macwmab:
® PakmuyHuli po3mip — CTOpPiHKa BifO-
H6paxaerbcs y GakTMUHOMY PO3Mipi Ta
Bignosigae macwTaby 100 %;

® 30 WUPUHOH CMOpPIHKU — CTOpPiHKa
BiJOOpa>Xka€eTbCs y CBOKO MOBHY LUNPK-
HY B MeXax BikHa pejaryBaHHS;

® CmopiHKaG NoBHIiCMi0 — CTOPIHKa BI-
[0OpPaXxKaeTbCA NMOBHICTHO B MeXax Bi-
KHa pesaryBaHHs.

[na npopyKTMBHIiWOI poboTn 3 AOKy-

MacLitab

36inbLUeHHA
400%
200%
150%
100% (paKkTMUHWUA po3Mip)
75%
50%
3a WWMPUHOO CTOPIHKM
CTopiHKa NOBHICTHO
Bigcotok: 2914%

CkacyBaTtu

Puc. 12.18

MeHTamun B MS Visio nepesbayveHo HM3KY MOXANBOCTEN A5 3MiHM MacliTaby 30-
Hbpa>keHHA 3a AOMOMOrOK KjaBiaTypu W MuLi. 30KpeMa, AKLWO HaTUCHYTW | Tpu-
MaTh KoMOiHauito knasiw Ctrl+Shift, BKa3iBHUK MWL NEePeTBOPUTLCS Ha JAyny,
a npaga i NiBa KHOMKa MULWLI CTaHyTb IHCTPYMEHTaMK CTyrneHeBOol 3MiHW MacwTaby
306paxkeHHs. HaTUCHYBLUW NiBY KHOMKY MULLI, MOXHa 36ibwnT MacwTab 306pa-
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XKEeHHA, HaTUCHYBLUW NpaBy — 3MEHLWNTH (Tak camo, fK 3a AOMOMOTIOH IHCTPYMEH-
TiB 3meHweHHs macwmaby i 36iibweHHa macwmaby, ane B iHWIA nponopuii).
Tpeba TakoX 3a3HaUMTW, LLO HE3ANEXHO Bif TOro, 36iNblUyeTbCA abO 3MEHLIYETLCS
macwTab, 306paxeHHs 6yge y TOMy MicLi, Ae CTOiTb BKa3iBHWK MMLLi. TOX MOXHa
[OKNAZHILLE PO3MASIHYTW YaCTMHY 300paXKeHHs Yy BigAaneHOMY MiCLi CTOPIHKM.

Tpadapetun

OaHVM i3 Haluikasiwwmx 3acobie MS Visio, oro «poasvHkoto» € Tpagapem
(aHrn. stencil). Lie ocobnmBa 6ibnioTeka, B siKii 3ibpaHO TEMaTMUHO NoB's3aHi diry-
pW, CTBOPEHI A1 NOAaNbLIOro iX BUKOPUCTaHHA Mig yac poboTu 3 iHWUMK AOKY-
MeHTamun. KoxxeH TpadapeT MicTUTb pisHi maticmpu ¢iryp, rpadiyHi 1 AOMNOMIXKHI
eNeMeHTH.

Micna Bepcii MS Visio 2013 3amicTb Ha3Bu «TpadapeT» 4vacTile BXWUBAKOTb
TEPMiHU «Habip ¢iryp», «dirypu» abo «KoneKLis eNeMeHTIB».

KinbkicTb i cknag BigobpaxeHux TpadapeTiB 3anexatb Bif BUH6paHoro nig vac
CTBOPEHHS JokyMeHTa wabnoHy. Came TpadapeT GopMye OCHOBHI eNeMEHTU Mpu-
3HaueHOro A/iA KOpucTyBaya iHTepdelcy, ockinbku BiH MicTUTb dirypu, 3a gono-
MOFOHO AKMX iHLUI KOPUCTYBa4i 3MOXYTb KOHCTPYHOBATWU CBOI pUcyHkW. TpadapeTn
nozaHo 3 NiBoro 60Ky BikHa B nosi @izypu. YeprosicTb po3TallyBaHHs Tpadape-
TiB — B anpaBiTHOMY NopAAKy. Y KOXeH MOMEHT yacy BUAHO irypu TiNbkn OAHO-
ro Tpadapety (BHM3y nona @izypu). 3aronoBokK Lboro TpadapeTty BUAINEHO KOAbO-
poM (puc. 12.19).

Dirypwu

Mowyk diryp

[Jopatkosi dirypu »

MepexxeBi po3TalwyBaHHA 3aranbHi

OcHoBHi dirypu

Puc. 12.19
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HarinpocTiwmnin i Hal3py4yHilWniA cnocié CTBOPUTUM PUCYHOK — CKOPUCTATMCH
BiANOBIAHUM TpadapeToM, TOBTO nepeHecTn MarcTep HeobxigHOI dirypu 3 1oro
naHeni Ha CTopiHky. [pwn KnauaHHI Ha 3aronoBKy IHWOro TpadapeTty NaHenb No-
TOYHOTO 3ropTa€ETbCs B CMYry 3arofoBka, a BUbpaHui TpadapeT po3KpUBAETLCSA Ha
BCHO HWKHHIO YacTuHy obnacTi diryp.

Y MS Visio € gy>xe Bennkuii BUGIp pi3HOMaHITHMX 3@ NPU3HAYEHHAM CTaHAapT-
Hux TpadapeTiB, 06'€aHaHNX CMibHOMO TeMoto. Y uux TpadapeTtax 3ibpaHo Ti diry-
pW, AKi 4acTO BMKOPWCTOBYIOTb Mif Yac CTBOPEHHA TMMOBUX 306paxkeHb. Hanpwu-
Knag, He3aMiHHOK 6ibnioTeKO AaHUX ANA PO3PODBAEHHA eNekTPUUHKX Kin byae
kaTeropis Enekmpomextika (pvic. 12.20, @), a NTOMIYHWUKOM Y KOHCTPYHOBaHHI 1 An-
3alHi MaWwmnH — kaTeropis MawuHobydysaHHs (puc. 12.20, 6).

Takox € Habip crneundivyHmx TpadapeTiB, AKi MOXHa BUKOPWUCTOBYBaTW ANA
po3pobneHHs Byab-aKoro pucyHka, — OcHO8HI gizypu.

IHXXEeHEepHWI Biaain EnektpotexHika »

MawwwvHobyayBaHHs »
TexHonoris >

KOMMOHEHTU iHTErpasbHUX MiKpOCXemM

v v v v v v v v Vv v

IHXeHepHWIA Biaain EnektpotexHika »
MawuHobyayBaHHA > ligpaenika — knanaHu

TexHonoris >

v v v v v v v v Vv

6
Punc. 12.20
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12.3. TPA®IYHI OB’EKTU B MS Visio

BnactuBocTi rpa¢giuHnx o6’ekriB

Monarra ¢irypm B MS Visio. ¥ MS Visio byab-aKuin reoMeTpUUYHNN 06'eKT Ha-
3unBatoTb icyporo (aHrn. shape). Lle moxe 6yt enemeHTapHa dirypa — niHis, na-
MaHa KpuBa, Ayra, cnaanH (kinbka ob’egHaHnx ayr) abo cknagHa 3aMkHyTa irypa,
OoTpUMaHa B pe3yabTaTi rpynyBaHHA AeKinbkox okpemux ob'ekTis. Kpim Toro, Tep-
MiH «gpicypa» MOXe nocunatmca Ha 06'ekT 6yab-AKOI 30BHILLIHBLOI MNPOrpamu.
Moxausi cnocobu ctBopeHHs Visio-giryp:

® 33 OMOMOrOK0 IHCTPYMEHTIB pejaryBaHHs;

KOHBepTauia metadannis y dirypw;

iMAopT rpadikn 3 iHWKX Nporpam;

CKaHyBaHHA 306paxeHb;

aflanTyBaHHA HaaBHMX QIryp A8 0COBUCTOro KOPUCTYBaHHA.

byab-aka dirypa B MS Visio nepesbauae acoptumeHT dopmyn, aki 3agatoThb i
aTpubyTn Ta pexxumun. Hanpuknag, ¢irypu, npusHayeHi Ans NpOEKTYBaHHA An3ai-
Hy odicy, MOXHa HaZiANTLN «4YMCNOBOID» iHbOpPMaLLiErD | NoB'a3aTh ii 3 iMeHamu
CniBpobITHWKIB abo dipMaMy — nocTavanbHUKaMun obaagHaHHS.

Posrnsgaroum aHatomito dirypy, MOXHa BUAINNTU HM3KY 1T 0coBAnBOCTEN:

1. Dirypa moxe 6yTv 3amMkHymor abo po3iMKHYmMoro, O BMANBAE TilbKK Ha i
3aMoOBHEHHS.

2. ®irypa moxe 6yt 00HOBUMIpHO abo 0808UMIPHOO, LLO BNANBAE Ha ii BU-
rasg.

3. Mepes cTBOpeHHAM Qirypu noTpibHO BMBpaTM mun KepysaHHs 08 ¢izypu,
TOBTO BUPILLNTKY, AIK €eMEHTU MPU3HAYEHOro ANA KOpUCTyBaya iHTepdelicy by-
AYyTb MOB'A3aHI 3 reoMeTpieto Girypu i UM 3MOXYTb BOHMW Bi3yaJbHO NMPeACTaBUTU
iXHiM cnoci6 B3aemogii 3 wieto dirypoto.

4. MNepey cTBOpPeHHAM dirypu HeobxigHO BMPIWNTK, UK Byae dirypa camocTin-
HOIO, UM MICTUTUMETBLCA B 2pyni. Lle pilleHHA BNAWHe Ha Te, AK KOpUCTyBay peja-
ryBatume rpyny i KoxHy ¢irypy okpemo.

3amkHyTI | posimkHyTi dirypu. Qirypy cTBOPOIOTb 3a AOMOMOrO0 NiHiN, Ayr
abo cerMeHTiB KpPWUBOI, AKi Ha3uBatOTb WaAxamu. KoxeH i3 uux Waaxis Moxe 6yTu
3aMKHYTUM abo PO3iMKHYTUM, i Girypu BigNOBIAHO — 3aMKHYTUMKN abo PO3iMKHY-
MUK, Dirypn mMatoTb pi3Hi BAACTUBOCTI. Hanpukaag, Tinbku 3aMKHYTY Girypy Mox-
Ha 3aMOBHWTW KONbOPOM abo Bi3epyHKOM, a PO3iMKHYTY dirypy MoxHa ¢opmarty-
BaTW 3a AOMOMOrOO By3/iB TOLLO.

o6 dirypa mana 3amMKHYTI KOHTYpW, nMo4aTkoBa i KiHLEBa BepLUMHM MaroTb
3'elHyBaTNCA B OAHIM TouUi. |HOAI 3aMKHyTa i pO3iMKHyTa irypu BidyaNbHO He
BiAPI3HAOTLCA, TOX Y TaKMX BUMAZKax 3BepPTatoTb yBary Ha Te, Un 3arnoBHEHO Qiry-
py KONbOPOM abo Bi3epyHKOM. PO3IMKHYTI Asxu Girypu MOXHa 3aMKHYTU 3a J0-
NoMororo iHCTpyMeHTy Osigeys.
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OpHoBuMIipHI | aABoBUMIpHI dirypu. Y Visio byab-akuii 06'exT € dirypoto, 30-
KpemMa PUCYHKW i TekCT. Yci ¢irypu moginatoTe Ha ABa Tunun: ogHoBMMIpHI (1-D
shapes) i aBoBUMIpHiI (2-D shapes).

B o0HosuMipHIl ¢ieypi, konwn ii BUAI-

NIeHO, € no4aTKoBa | KiHUEBA TOYKM

(pnc. 12.21). 3a gonomoroto Takmx diryp

3'€4HYIOTb iHWI dirypw. Puc. 12.21
Y 0sosumipHili ¢izypi Hemae nouart-

KOBOI | KiHLEBOI TOYOK, i HEMOXAMBO

BMKOPWCTOBYBaTU AN 3'€AHaHHA iHLUINX

oiryp (puc. 12.22).

Mapkepu Ta cneuianbHi Toukn oi-
rypv. Mapkepu — ue cneuianbHi MiTKM, Puc. 12.22
AKi MpU3HaJeHi ANa BidyaabHWUX 3MiH Na-
pameTpiB Qirypw, il NONOXEHHS, 3B'A3KiB
3 iHWwuMK dirypamun (puc. 12.23). LWo6
Bigobpaxannca mapkepw, oirypy no-

TpibHO BNAIMTW. Y MS Visio € kinbka Tu-
niB Mapkepis..

Mapkepu sudineHHs (iHCTpyMeHT [To- Puc. 12.23

KaX4uK) pO3TallOBaHi B KNHOYOBUX TOY-
Kax NPAMOKYTHWKa, B KU BNWCaHO ABOBUMIpHY irypy. KoxHa ¢irypa mae Bicim
MapkepiB BugineHHsa (puc. 12.24, a) AnA 3MIHW TOPU3OHTaNbHUX | BEPTUKaNbHUX
po3mipiB ¢irypu. LLL,o6 nponopuiHO 3MiHUTK po3mip ¢irypu, NoTpibHO HaBecTu
BK@3iBHWK MWLLI i, HATUCKAKOUN KHOMKY MWLLI, MepemillyBaTn Mapkep.

Mapkep noyamky BiAPI3HAETbCA Bif Mapkepa KiHUA TibkW Bi3yanbHO, a GyHK-
LiOHaAbHO BOHW € iAEHTUYHUMM. 3@ NOCAIAOBHOTO 3'€4HaHHA KiIbKOX OAHOBUMIp-
HUX Qiryp yci TOUku 3'€AHaHHA CTatoTb NOYATKOBUMU MapKepamMu.

Mapkep obepmaHHA Ma€ BUMNAA HEBENNKOTO KO/ i MPU3HAYeHUA Ana NOBO-
poTy ®irypu Ha JOBINbHWA KYT
WOoAO UeHTPY obepTaHHsA. Mox-

NNBICTb NOBOPOTY dirypu Ha Ao- O6epHyTH
Bi.ﬂle/Il\/'I KyT € OAH]EI-O 3 Haw- N dirypy
GiNbll  3PYYHUX |  KOPUCHUX pO3Mipu
MOX/IMBOCTEN MS Visio diryp
(puc. 12.24, 6).
Ana BupaneHHa oirypn no-
TPIGHO BUAINTK i | HATUCHYTU
knasiwy Delete. lns nepemilyeH- a 6
Ha irypm Tpeba HaBeCTU Ha Hei Puc. 12.24

.
BKa3iBHWUK MuWi (BIH MaTVMe BUMAAA YOTUPUCMIPAMOBAHOI CTPINKM +{§ ) | nepe-
TArHY™M dirypy B HeobxigHy no3uuito. Po3Mip, MONOXEHHS i KyT noBopoTy ¢iryp
MOXHa TakoX 3MiHIOBaTM 3a JAOMNOMOroko naHeni Po3mip [ po3mauly8aHHsA
(pnc. 12.25).
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S

g X 22927 m

Ty 0,6 M

-]

§ WnpuHa 1,0145 m

E Bucota 045 m
Kyt 0 rpag,

MonoxeHHA 3akpinaeHHa NocepenHi

Puc. 12.25

Mapkepu pedazysaHHs Npu3HayeHi Ana 3MiHW Noso-
XeHHA BepwmrH dirypu i KpuBmU3HM i ctopiH. Lli mapke-

pwn ByBatoTb ABOX TUMIB — MapKepU KOHTPOJHO i MapKe-

pwn BeplwuH (puc. 12.26).

Ckneitn 3 KoHTyp

Mapkepu KOHMpoOAO — KPYrai Mapkepu 3eeHOoro
KOMIbOPY, 3'ABAAKOTLCA Mif Yac pegaryBaHHA ¢irypu 3a
Jornomoroto iHcTpymeHTy Osigeyb | 3MiHIOKOTE Mapa-

MeTp KpUBM3HW BUBpPaHOro Bigpiska.

Touku 3'€0HaHHA (aHrn. connection pointer) nosHa-
YEHO CUMHIMK XpecTukamn. BoHn gatoTb 3Mory cnpoctu- | Ckaeitn 3 KoHtyp
TM npouec 3'efHaHHA pi3HUX ¢iryp (abo oiryp i
3'egHyBauiB). Y MS Visio € Tpu BUAM TOUOK 3'€AHaAHHS:

® BHyMPpIWHA — BUKOPUCTOBYIOTb Y TUX PUCYHKaX,

Puc. 12.26

fe 3'€AHYOTb OAHOBUMIPHI | ABOBUMIPHI ®irypu (By3nu Ta 3'eaHyBaui B

B610K-Ccxemax);

® 308HIWHA — ANA CKNEOBaHHA ABOBUMIpPHUX biryp, gae 3mory ob’eaHatu oi-
rypv TaK, WwWob BOHW 36epiranun CBili NOPSAOK, KyT HaxXWay OAHa WOAO OAHOI
y pasi nepemilieHHa abo 3MiHWU ofHiel 3 diryp;

® 3MmiwaHa — ob'efHye Byab-aKi Qirypu, NoeaHyOUM B COBIi MOXAMBOCTI JBOX

BUZIB TOYOK.

Yci Toukm 3'egHaHHA, AKi 3a 3aMOBUYYBaHHAM Ma€e ¢irypa, € BHyTpilWHIMK | pO3-

TaLLOBYIOTbCA Y BY3/0BUX TOUKax Qirypu:
BEPLUMHAX, LLleHTpax CTOPiH, rTeOMeTPUYHO-
My LeHTpi, MicTax Hanbinbl yactoro
3'egHaHHA 3 iHWKMK birypamu.

o6 3axmucTnth dirypy Bif BUNagKOBUX
3MiH, HeobxifHO Ha Bknaaui Po3pobHUK y
rpyni  OgpopmneHHs  picypu  HaTUCHYTM
KHOMKy 3axucm (puc. 12.27).

Po3po6HMK I

MPAMOKYTHUK IM'a dirypu
OnepaLii MNMoBeaiHka
lpynysat 3axuct

OdopmneHHs dirypwm
Puc. 12.27
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CTBOpeHHs i pegaryBaHHA rpagiuHuxX o6’ekTiB

MS Visio Mae BenvKy KonekLito rotoBux @iryp, po3buTmx Ha rpynu, — noHag,
niB COTHI TpadapeTiB. barato rotToBUX iryp MoxkHa 3HanTh B IHTepHeTi. Kpim Toro,
MO>Ha 3MIiHUTK Byab-aKy HasBHY Qirypy.

Y npoueci pobotn 3 diryporo mMae Oyt BBIMKHEHUM pexuM BkasisHUK
(pnc. 12.28).

(OliTe):I-MlBcTaBieHHs  KoHcTpykTtop  [lanl [lpouec PeueHdysaHHAa [logaHHa  [loBlAka)

Bydpep obmiHy LWpnor Ab3ay, 3Hapagan
Puc. 12.28

o6 aogatv Ha apkyw ¢irypy, noTpibHO Ha NaHeni TpadapeTis Pieypu BNbpa-
™7 TpadaperT i enemeHT (Malicmepuwielin) Ta NEPETArHYTA NiBOKO KHOMKOK MULI Ha
poboue none (puc. 12.29). Y cTBOpeEHin Qirypi MOXHa 3MIHUTM PO3MipK, BAACTU-

BOCTI 1 MapaMeTpu BifobpaxkeHHs Ha cTopiHui. Micna HaTuckaHHsA Ha Oziseyb f

dirypwm

Mowwyk iryp

[Jopatkosi dirypn

3arasibHi

OcHoBHi ¢irypun
OcHoBHi ¢irypm

Ky6

Puc. 12.29
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MapKepu BUAINEHHSA, PO3TallOBaHi y BepLUMHAX NPAMOKYTHMKA, NepeTBOPATLCA Ha
MapKkepw BepLUNHM, BiYHI Mapkepu CTaHyTb TOYKaMW KOHTPOO, @ BKa3iBHUK MULLI
Habepe Burasgy oniBusa. lepeMmiwlytoun Mapkepu, MOXHa 3MiHOBaTU dirypy.
3a gonomoroto iHCTpyMeHTy Osigeyb fOAAOTb HOBI ab0 BU/IyYatoTh 3aliBi BEpLUM-
HU Oirypu. LLo6 BMaanntn BeplimHy, NOTPIOHO BUAIAWUTA 1T i HATUCHYTU KaaBiwy
Delete. TMicna UbOro CcycigHi 3 BWAANEHON BeplUHW Oyae 3'€4HAHO BiAPI3KOM.
o6 posat HoBY BepLlUMHY, Tpeba HaTUCHYTK knasiwy Ctrl i, Tpumatoun ii, Bka3sa-
™ iHcTpyMeHTOM Osigeyb TOUKY Ha KOHTYPI irypu, Kyan noTpibHO BCTaBUTK Bep-
LWKnHyY. Pa3oM i3 HOBOK BEPLUMHOK Ha NOJIOBUHI BiACTaHi 4O HanbAMXKYOI HasBHOT
BEPLNHN Girypy J0AaCTbCA HOBA TOUKA KOHTPOJILO.

IHcTpyMeHT  JliHia  pae

L BkasiBHuMK

3MOry MasntoBatu npsami " N
namaHi nidii (puc. 12.30). Nig IR MpAMOKYTHIK
Yac BUKOPWUCTaHHA LibOTO iH- [ Eninc
CTPYMEHTY BKa3iBHWMK MuLUI 3HapaaAs |\ Ninis Ninis (Ctrl+6)
Mae BUMNAA XpeCTuka, Mia- Monininis KpecneHHs npamoi
KpecneHoro JiHielo, 3 ycix Aikii 33 Aonomororo

. . : Ayra nepeTsryBaHHs.
MapkepiB BugineHux o¢iryp OniseLts
3a/MLLIAKOTLCA TiNbKN MapkKe- 4
PV BEPLUMH, a CTOPIHKY Mo-
AiNeHo Ha By3iu. AKWo Ha-
TUCHYTW | TpUMaTK KAnaBsiwy
Shift, To KyT Haxuay niHii 3a-

Puc. 12.30

BXAKN byzae 45°.

Ana mantoBaHHA KpuBMX Yy MS Visio BUKOPWUCTOBYIOTb IHCTPYMEHT [1oAUTIHIA.
Mig yac poboTK BKa3iBHMK MULLI MePETBOPUTLCA Ha XPecTuK i3 306paXkeHHAM na-
MaHoi JNiHil. B pe3ynbtaTi BUXOAUTb CMaiH, WO CKAajaeTbcs 3 6e3nidvi Toyok
KOHTpOJItO, 3'eAHaHnX agyramu (puc. 12.31, a). KpuBy MoxHa BigpesarysaTt, AojaB-
WK abo BMAANMBLUM 3aiBi TOUKN KOHTPOAK: BUAIANTY (KpuBa byae 6y3koBoro Ko-
nvopy) (puc. 12.31, 6) i HatucHyT knasiwy Delete (puc. 12.31, g). LWo6 goaatn
TOUKM KOHTPOAO, Tpeba HaTucHyTw knasiwy Ctrl i, TpyMatroum i, KnauHyT1 NiBoto
KHOMKOK MULWI. Y TOUKy BCTaBAeHHA bye A0AaHO MapKep BEPLUNHW.

a 6 8
Puc. 12.31

3a gonomMoroto iHCTpyMeHTy Jye2a MantoroTb napaboniyHi ayru (BkasiBHMK Ma-
TUMe BUMNAA XpecTuka i3 Ayroto). IHCTpymeHT Ezinc i [paMoKymHuk Aa€ 3Mory
CTBOPHOBATU NPAMOKYTHWUKW, enincuy, kBagpatu i kona. LLo6 HamantoBaTtn Kono abo
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KBagpaT, NoTpibHO BMOpaTV BIAMOBIAHWIA IHCTPYMEHT, HAaTUCHYTWU KnaBiwwy Shift i,
TprMatoum ii, 3a4aT¥ MULLED PO3MIp KOHTYpY. BkasiBHWK Habepe Buraaay, BiAno-
BiHO, XpecTuka 3 enincoM abo NPSMOKYTHMKOM, a B pa3i HaTUCHYTOI KAaBiLli
Shift — xpecTrka 3 K0JIOM abo KBaZpPaTOM.

MeperaryBaHHA Ta 3'¢aHaHHA }iryp

[na cTBOpeHHA opraHisauivHoi giarpamu noTpibHO BMbGpaT Ha BkAaALUi
®alin — Cmeopumu kateropito bizHec — OpeaHizayiliHa diaepama, a NOTIM Ha-
TUCHYTK KHoNKy Cmeopumu (puc. 12.32).

[Jani nepetarHymm irypy 3 Tpadapery @ieypu — Cmpiuka izypu opeaHisa-
yitiHoi diaepamu (Hanpwvknag, CTpivka agMiHicTpaTopa) 4O CTOPIHKW AOKYMeHTa Ta
BIANYCTUTM KHOMKY MULWI. AKWO MigBECTU Ta TPUMaTU BKa3iBHMK MuULWi Ha irypi,
3'ABAATLCA CUHI CTPINIKM Ta MiHiNaHenb, ki BKa3yoTb MicLe, KyAn HeobXigHO no-
Mictutn dirypy (puc. 12.33).

LWo6 goasatu iHWI dirypw, HeobxigHO BMBpaTK iX Ha MiHiNaHesni ¥ NepeTArHyTy
Ha CuHIO cTpinky. HoBy dirypy 6yae 3'eaHaHO 3 nepLioto (puc. 12.34).

OpraHizauinHa giarpama

CTBOPEHHSA CTPYKTYPHUX CXEM ANA PilleHHS 3aBjaHb
KepyBaHHS NepcoHanoM, Nigdbopy 1 po3MileHHs
KajpiB, AiNOBOACTBA N OpraHi3aLlii ynpaBaiHCbKOro

anapary.
Puc. 12.32
[unpekTop
Mwukosa MeTposny Avpektop
Mukona lMeTtpoBny Im'a
Pnc. 12.33 Pnc. 12.34

®dopmaTtyBaHHA rpagiuHnx 06’ekTiB

MopmatyeBaHHa AiHil. JliHIA € HANNPOCTIWWM CaMOCTINHUM enemMeHToM &iry-
pwu, 1 1 3aBXAM MOXHa AOAATKOBO HanawTtyBaTW. [na 3MiHM napameTpiB AiHil
y Visio € Habip creuianbHWX iHCTpyMeHTiB Ha Bkaagui OcHosHe B rpyni Cmuui.
OcHoBHiI iHcTpymeHTU irypm JliHia (puc. 12.35) Taki:

® 3asnuska — BWBMpParOTb KOIP AiHii 3 HaBegeHOI NaniTpu (TMNOBO KOAIP AiHii

€ YopHuM) (puc. 12.36);
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3anveka

KoHTyp
Edpextn

Cruni diryp
Pnc. 12.35

3anueka

3a 3aMOBYYBaHHAM
Konbopu temun
Cruni diryp

Konbopu BapiaHTa
CraHfapTHi Koibopu

bes 3anunBkn

IHWi konbOpW...

MapameTpwu 3aAnBKM...

Puc. 12.36

ToswuHa (ctaHaapTHO aopiBHIoe 0,72 pt);

[lyHKmup — TN AiHIT (TMNOBO — cyLUiNbHA);

KiHyi niHii — pi3Hi BUAWN 3aKiHYEHHs AiHIT (MOXYTb BYyTW y BUINAAI CTPINOK
pi3HNX dopmartis) (puc. 12.37);

® Kpyeni Kymu — 3rnafi>kyBaHHa KyTiB ¢irypu (ctaHgapTHe 3HaveHHs — 0 in).

MyHkTUMP
Crpinkm

[MapameTpu KOHTYpY...

Puc. 12.37

KepyBaHHsa konbopom. Konip € o4HWM i3 roNOBHUX enemeHTiB dopmarty oiry-
pu. KonbopoBe opopmaeHHs dirypy MOXHa PO3AiANTU Ha ABi YacTUHW: KOAip 3a-
MOBHEHHSA (3a/7MBKa) | KOAIp MeX.



184 Po3gin 12. O6po6neHHs rpadiuHoi iHpopmauii. Mporpama Microsoft Visio

Y MS Visio € MOXAUBICTb KepyBaTV MapaMeTpamun KOAbOPIB YCbOrO JOKYMEH-
Ta. CXeMun KONbOPIB MICTATb BCTAHOBJ/IEHI KOIbOPW NiHilA, 3a1MBKW, GOHY W TEKCTY.

CraHgapTtHO B MS Visio BukopuctoBytoTb cxemy Konbopis Black & White. LLLo6
BCTAHOBUTK iHWY CXemy, MNOTPIGHO BMOpaTM KONIp Ha BIAMOBIAHIM NaHeni
(puc. 12.38, a).

Ans kepyBaHHA konbopoMm diryp y MS Visio € cneuianbHuiA Habip iHCTpyMeEH-
TiB: Koaip 3aaueku, Koaip aiHii i Koaip mekcmy. MNaHeni iHCTpymeHTIB Koaip AiHIT |
Konip 3an1ueku MatoTb BiANOBIAHO KHOMKW be3 AiHii i be3 3aiusku, WO AatoTb 3MO-
ry 3pobuTn BIiANOBIAHWIN eneMeHT dirypu HEBUAVMUM.

CraHzapTHI KOAbOPW, MOAAHI B MaNiTpi, MOXHa pegaryeati, 30Kpema gojaBaTu
HOBI. Y AianoroBoMy BiKHi 3a/u8ka MOXHa He TiJibKW BKa3aTu KOAip 3a/MBKK, a 1
BMOpaTK Bi3epyHOK, NPUMiIpoOM 2padieHmHy 3aausky (puc. 12.38, 6) abo wmpuxy-
gaHHsA (pwuc. 12.38, 8).

3anuBka 3anuBkKa
O bes 3anuBku O bes 3anuBku
Konbopu temun O CyuinbHa O CyujinbHa
@ lpagieHTHa ©pagieHTHa
O BizepyHok OBizepyHok
Bi
BbyaoBaHi rpagieHTV I3€pyHoK
Tun PagianbHuii Wrpuxoska
JTiHiAHWIA ®oH
Konbopu BapiaHTa Hanpamoxk
Kyt MpAMOKyTHWI
. H LLinax
CTaHAapTHI KONbOpU Touku rpapieHTa
[HWi konbOpPMW... Konip
a 6 8

Puc. 12.38

Y ubOMYy X BIKHI MOXHa BCTaHOBWUTW HEBMAWUMICTb i BAACTUBOCTI TiHi dirypw,
BMGpaTW KoAip TiHi, ii Bi3epyHOK i KOAip Bi3epyHKa, Hanpuknazg ABOMipHUM oiry-
paM HaAaTV TPMBMMIPHWIA BUTNAA,

KonitoBaHHsA i nepemiuieHHA ¢piryp

KonitoBaHHsA i nepemiweHHA — Le onepaLii, AKi KOPUCTyBay MOCTIMHO BUKO-
HYE NiA Yac CTBOPeHHA ByAb-Akux 306paxkeHb. Hanpuknag, CTBOpeHHsA CTaHAapT-
HOI dirypn MoXHa po3rnagati AK KOMitoBaHHA MaWlcTpa 3 naHeni TpadapeTiB Ha
apKyLWi pucyHKa, a byab-sike nepecyBaHHa irypy apkyllem — sk onepaito ne-
peMiLLeHHs.

Po3pi3HAOTb BlacHe KOMitOBaHHSA, KOAW cKOMinoBaHi AaHi 36epiratotbcs B A0-
KYMEHTI, I NepeMillleHHs, KOAN BUXiAHI AaHi BUAANAOTb, a CKOMiNOBaHI BCTaBAs-
tOTb B iHLLIOMY MicCLi AOKyMeHTa. [pouec nepeMillleHHs MoXe noAsraTv y NpocTin
3MiHi MOTOYHOrO po3TallyBaHHA Qirypw, NO3unLioHyBaHHI abo NepeMillleHHi B TOY-
HO 3ajaHe Micle apKyLua.

Onepadii KonitoBaHHSA | NepeMileHHA JaroTb 3MOTY 3HAYHO PO3WNPUTK chepy
Al nporpamu Visio 3aBasaku TexHosorii 38'a3ky nporpam OLE. PucyHok, 3pobne-
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HUA y Visio, MOXHa BMKOPWCTOBYBaTW B Oyab-sKil iHWIA nporpami Microsoft
Office abo nporpami, ska nigTpumMye TexHonoriro OLE.

3miHa koopauHat ¢irypu. o6 oTpvmaty BigoMOCTi Npo TouHe Micue oiry-
pv abo 3a3HaunTK, fe Ma€e pPo3TalloBYBaTUCA Qirypa, BUKOPUCTOBYHOTb IHCTPYMEHT
Posmip [ poamauwiysaHHs. Y BikHi (puc. 12.39) MoxHa 3aZaTh NOTOYHI KOOPAUHATM
reoMeTpUYHOro LieHTpa Qirypu, a TakoX ii BUCOTY, LUMPUHY i KyT NOBOPOTY. Y no-
nax X i Y BKasytoTb NOTPiIOHI 3HaYeHHA KOOpAMHAT reOMETPUYHOrO LIeHTpY biry-
pw. Ticha BBeAEHHA BiAMNOBIAHOIO 3HauYeHHA ¢irypa aBTOMaTUYHO MEpPeMiCTUTBCA
B 3aZlaHe MONOXKEHHS.

X 88,75 Mm
Y 193, 75 mm
LLvpuHa 62,5 Mm
Bucorta 62,5 MM
Kyt 25 rpag

MonoxeHHs 3akpinneqns 110 LEHTPY crp
Mo ueHTpy 3niB
MocepeauHi
Mo ueHTpy cnpa
BHu3y 3niBa
BHu3y no ueHTp
BHu3y cnpaBa

endie eHLf-9 - sBHHeakmelsod | dineod

Puc. 12.39

12.4. CTBOPEHHA TEKCTY

Texcr ak ¢irypa. Tekct y MS Visio € caMOCTINHUM OB6'€EKTOM, AKUIA MOXHa
dopmaTtyBaT, obepTtati, NepemillyBaTy, NEPEBIPATH, WOO 3HAUTWU MOXAMUBI NO-
Muakn. Moxansocti dopmatyBaHHa B MS Visio gello MeHLWi, Hix y crneuianizosa-
HMX TEKCTOBUX pefakTopax, OfHaK iX LLJIKOM AOCTaTHbO A/1f CTBOPEHHSA MiAMuCiB,
MOAAICHEHb | 3aroN0OBKIB, fKi € OCHOBHMMMW O6'eKTaMM Ha CTOPIHLi AOKYMeHTa.

[ns CTBOPEHHsA TEKCTOBMX eneMeHTiB y MS Visio BUKOPUCTOBYHOTb iIHCTPYMEHT
Tekcm Ha Bknagui OcHosHe y rpyni 3Hapsdds (pwc. 12.40). 3a ioro 4OMOMOroro

(OleZTe]:-I-MlBCTaBieHHA KoHcTpyktop [JlaHi [lpouec PeueHsyBaHHA [logaHHA JloBigka

Bupizatn BkasiBHUK
KonirosaTh CnonyyHa niHis
®opmar 3a 3pazkom [AlTekcTl

Bydep obMiHy Wpndt Ab3ay 3Hapasan

Tekcr (Ctrl+2)

[JloaaBaHHs ¢irypu
3 TeKcTom abo
BUAINEHHS
HasIBHOTO TEKCTY.

Puc. 12.40
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MOXHa BCTaBUTK TeKCT y Oyab-Ake MicLie CTOPIHKW Y BWUMAAI TEKCTOBOro 610Ky
(TekcToBOI dirypw).

TekcToBuMIA 610K Ma€e Aeski BAACTUBOCTI 3BUYaNHOI dirypw, Hanpukaas Mapke-
PY BUAINEHHA, AKi KEPYIOTb MiCLleM TeKCTY Ha CTOPiHLi. BiYHMMW ropu3oHTaNbHK-
MW MapKepamu 3ajatoTb LWMPUHY TeKCTOBOro nons (puc. 12.41, @). AKwo wmpuHa
nonsa € B6iNbLIOD, HIX KiNbKICTb YBEAEHWX CMMBOJIB, MOJe CKNAJLAETHCA 3 OAHOrO
pPAAKA, AKLWLO MEHLLOK — TeKCT aBTOMaTUYHO AiNnTbCs Ha psagku (puc. 12.41, 6).

BaraTopyHKLiOHaNbHWIA NPUCTPIN 5araTO¢yHKLl,|0.|:|’aanVIVI
npucTpin
YcraHoBUTM
po3mip 6aoka

TeKcTy

YcraHoBUTM
po3mip 610ka
TeKCTy

Puc. 12.41

Tekct sk enemeHT dirypu. ¥ 6inbwictb diryp, 3okpema B 3'€gHyBayi, MOXHa
BCTaBUTUN TEKCT. TaknIn TEKCT € eneMeHToM irypy i aBTOMaTUYHO PO3TaLLOBYETbCA
B il ueHTpi. TekcT y @irypy BCTaBAAOTb 3a JAOMOMOFOK IHCTPYMEHTIB Tekcm i
Onigeyb. Y nepliomMy Bunagky HeobxigHO BuAiauth irypy, Bubpatn Ha BkaaALi

cTpiukn OCHOBHE KHOMKY A Tekem (abo npocto ABidi KnauHyTM Ha Qirypi
MuLero) i HabpaTn TekcT (puc. 12.42). A6o x Bnbpatu iHcTpymeHT Osigeyb i ABiui
KnauHyTV Ha ¢irypi niBoto KHOMKOO MuLi. B obox Bunagkax y ¢irypi BigKpueTbes
TEKCTOBE MOJe, PO3MIp AKOro 3anexaTume Big pPo3MipiB i G¢opmMu BigMOBIAHOI

obirypw.

Cepsep

MapLupyTtusatop Crariep

Cepsep

BaratodyHKLioHanbHWM
npWCTpIn
Puc. 12.42



12.4. CTBOpEHHA TeKCTy 187

YbypoBaHuA y dirypy Tekct
Ma€ AesKi BACTUBOCTI 3BMYAMHOI
birypn, Hanpuknag Moro MOXHa
nepemillyBaTtv Ta obepTaTy.

Micue po3TallyBaHHsA TeKCTO-
BOro 650Kka MOXHa 3MiHOBaTH,
nepeTarytoun Moro 3a BBIMKHEHO-

ro iHcTpymeHTy | Li| B1ok mekcmy
Ha Bknagui crpiukn OcHosHe Yy
rpyni 3Hapsdos.

WpndTt TekcTy, po3mip, BUPIB-
HIOBaHHA, BIACTYNW, Mapkepw, Ta-
BynALit0 TOWO MOXHa 3MiHHOBaTK
3aranbHonpuiHaTummn B MS Office
3acobamu GopmaTyBaHHS:

® KHOMKW Ha BKAAAL CTPIuKM

OcHosHe, rpynun Lipugpm,
Ab63zay (puc. 1243, 1245);
MiHiNnaHenb dopmaTyBaHHSA
(pnc. 12.44);

TekcT

LWpndt CumBon Ab3au,  bnok Tekcty  Tabynsuis

Hactporikun wpudty

WpndrT: Calibri
3aranbHi:

PericTp: 3BUYaiHUN

PosraluyBaHHs: 3BUYaNHWUIA

MiakpecneHHs: (Hemag)

3akpecneHHs: (Hemae)

12nt
Wpndt Ab3aLy
Puc. 1243
Calibri 12nT
Cepsep
Puc. 12.44
Mapkepwu
Crunb:  3BMYaliHUI
Po3mip: 12 nt
Konip:
Mosa: yKpaiHcbKa
Mpo3opicTb: 0%

3actocyBatu CkacyBatu
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® KOMaHAWM KOHTEKCTHOro MeHto Lpugm (puc. 12.46, a);

® koMaHaa @opmam ¢hicypu B KOHTEKCTHOMY MeHIo dirypwu (puc. 12.46, 6), sika
[,a€ 3MOry 3MIHHOBATW TOBLLUMHY, KOAIp NiHil, TUN AiHIA, 3aKBKY, Bi3epyHOK,
GOH, NPO30pICTb, WTPUXYBaHHA, TUM LUTPUXYBAHHSA, TiHb, OKPYIEHHA TOLLO

(pnc. 12.47).
Calibri 12nt
Cruni
Cepsep
Bupizatn Mokasatn apkyw iryp
KonitoBatn Bupizatu
BCTaBuTU KonitoBatn
A Wpuor BcraBntn
ABTONIAKNOYUEHHSA
Ab3aL, A
. . lpynyBatu
MapkipoBaHuii cnMcok pyny
KoHTelHep
[Joaatv none
linepnocunaHHs...
[MoBTOPWTY NepeTBOPEHHS .
P P P [Jopat npumitky
NiHiika ansa Tekcty 3IMiHNTY TekeT
Mowyk [OaHi
Mepeknactn ®opmart dirypu
a 6
Puc. 12.46
®opmar dirypu Koutyp
Obes niHin
®© CyUiNbHWIA KOHTYP
Cepsep 3anueka CepBsep O lpadieHTHIIA KOHTYP
O bes 3annBkmn Koni
O CyuinbHa P
@ TpagieHTHa Mpo3opicte 0%
OBizepyHok WupuHa 6,25 nt
BizepyHok Cknagenuin un
LWrpuxoeka Tun wrpuxa
®oH Twn KiHua Kpyrauia
Mposopicte Bu3HayeHi HaCTPOVKM OKPYrIEHHS
Puc. 12.47

[na HymepaLii cTBOpeHMX eneMeHTiB NoTpibHO BigKpWTW BKAaaKy [100aHHS,
BMbpatn JonosHeHHs — Jodamkosi piweHHAa Visio — Hymepayia ¢ieyp
(pnc. 12.48).

[na 3aowwagkeHHs Yacy AN OA4HOTUMHOIO OoPOpPMEHHA Qiryp ciyrye KHormka

%' ®opmam 3a 3paskom.
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MoaaHHs KAJIEH/1APEECKaXiTb, LLIO NOTPIOGHO 3p0buTH

Hose Ynopsiakysa Kackagom [Mepexia Mk — Makpocy [AOMOBHEHH:
BiKHO BCi BikHamu

BikHo Ma  3anyctuTn OMOBHEHHS...
BisHec
3Hapagaa
[Jopaatkosi pilueHHs Visio

Kaptv Ta nnanm nosepxis

Cepsep @ Hymepauiis diryp

MapwpyTtnsatop

@

CepBep

BaratodyHKLiOHaNbHUI @

npucTpii
Puc. 12.48

Mpuknag 1. CtBopeHHA nNpoekTy «Pobounmin umkn 6HisHec-npoueciB». Hau-
3py4HilmMi cnocié noyatn poboty 3 Visio — CTBOPUTU AOKYMEHT Ha OCHOBI LWa-
610HYy.

1. 3aBaHTaxuTn nporpamy Microsoft Visio.

06’ekT po6ouoro Lukay
Kpokun poboyoro uukay

Knient

Tema MepeTtaryBaHHA BupiBHIoBaHHsA

Puc. 12.49
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2. Obpatn wabnoH ana pobotu kateropii biok-cxema — Cxema poboyoz2o yu-
kny — Poboyuli yukn nidpo3diny, Bnbpatn NoTpibHMI TpadapeT i HAaTUCHYTU Ha
kHonky Cmeopumu. 3'sBUTbCA BIKHO i3 WabnoHom (puc. 12.49). MNichsa 3aBaHTa-
>XXEeHHSA WabnoHy Ha none 3aBgaHb Dicypu 3aBaHTaXYHOTbCA Ti KaTeropii rpadiuHnx
eNeMeHTIB, AKi MOXYTb 3Hago0bUTLCA Y MpoLueci CTBOPEHHA Adiarpamu, naaHy abo
KapTy BMGpaHOro Tmny.

3. 3agat napaMeTpu CTOPIHKM:

napameTpu ApyKy: nanip npuHtepa A4, anbbomHa, macwtab 100 %;

pOo3Mip CTOPiHKK: 297%210 MMm;

MacwTab kpecneHHs: 6e3 macwTabysaHHs (1:1);

BJIACTUBOCTI CTOPIHKM: iM's — |ntocTpauis 6i3Hec-npouecis, oH — HeMae.
. MepeTarHyTV enemeHTM 3 LbOro Habopy Ha poboue nose.

N o o o o

Mpuknag 2. CTBOpeHHA ONMUCY KOHLENTyanbHOI MOAei NiANPUEMCTBA.

1. Bmbpatn y BikHI ®ieypu — Jodamkosi ¢pieypu — brok-cxema —
Biddin 3-D.

2. lna nobypoBu B Cnncky BMOpaTV eNeMeHTW, MepeTArHyTV ix Ha poboue
none i 3'egHaTM OAMH 3 OAHUM.

3. BiaperyntoBati po3mip abo noeopoT dirypun, HaTUCHYBLUW Ha Hei aBa pasu,
AOKW He 3'ABAATbCA «CTPINOYKM» PO3MIpY Ta MOBOPOTY.

4. TpymaTti BKa3iBHWK MULI Ha Qirypi, AOKN He 3'ABNATLCA CUHI CTPINKM.

5. MepeMicTUTK BKa3iBHUK Ha BEPXHIO YaCTUHY CUHbBOI CTPINKK, fiKa BKa3y€E Mic-
Le, KyAn HeobxigHO MoMicTUTK Apyry ¢irypy. 3'aBUTbCA MiHiNaHenb, Aka MiCTUTb
birypn BepxHbOi YacTMHW TpadapeTy.

6. [na noegHaHHA ¢iryp noTpibHO nocTaBUTU Mpanopeub y Bkaaaui [TodaH-
HA — AsmomamuyHe 3'€0HAHHS.

7. [ani HaTUCHYTN Ha CMHHIO CTPIIOUKY, LWo6 3aaaTn HOBMIA 3B'A30K (puc. 12.50).

Puc. 12.50

8. BukopuctoBytoum iHCTpyMeHT Tekcm, AoAaTu NiANUCK AO CTBOPEHMUX efe-

MeHTIB (pnc. 12.51).
-
d b

3akynka [octaBka  PaxyHok-¢akTypa
Ha maTepiaan

Puc. 12.51
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9. HactynHMM KpOKOM BUAIANTL NiBOK KHOMKOK MWLLI BCi e/leMeHTV Ta BU-
bpatn komaHay pynysamu y Bknaaui OcHosHe — YnopsdkyeaHHs — [pynysamu
(pnc. 12.52).

lpynysatu
lpynyBatu
Posrpynysatn
[Jopatn go rpynu

Buaanntu i3 rpynum

3akynka [octaBka PaxyHok-daktypa CknagyBaHHA n
Ha MaTepianm ToBapy epeTBOPUTY Ha rpyny
Byxrantepis MnaTi>kHe
baHk
PaxyHok- AOPYUEHHA
Pakrtypa

Mepepaua AoKyMeHTIB

ACY
Puc. 12.52

10. 3a ponomororo koMaHan @opmam ghicypu MOXKHa 3MIHWUTW KOAIp NiHIT 3 cun-
HbOrO Ha YepBOHUN (puc. 12.53).

11. Ans nobyaoBaHoOi Aiarpamun noTokiB pobiT MoXHa chopmyBaTKh 3BIT i3 Me-
penikom pobiT.

i@ﬂ—'@ :

3akynka JocTaBka PaxyHok-daktypa  CknasyBaHHA
Ha mMaTepiaau TOBapy

Cknag, Ma;*"repianis

Byxrantepis MnatixHe
AOpy‘«‘eHHﬂ baHk

PaxyHok-
PakTypa

Mepeaava gokymeHTIB

ACY
Puc. 12.53
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12.'Y Bknagui PeyeH3y8aHHA HaTUCHYTM Ha KHOMKY g_-@l 3BiTn dirypn, Bnbpa-
™ Bidomicme i Cmasopumu.

13. Y BikHi MaWicTpa, B AKOMY BMOpaTV OAMWH i3 BapiaHTIB (dirypn Ha BCix CTO-
piHKax; @irypu Ha MOTOYHIM CTOpIHLj; BMGpaHi ¢irypu; iHWe) K HaTUCHYTU Ha
kHonky Jani (puc. 12.54).

MawncTep BU3HauyeHb 3BITIB

BnbepiTb 06'ekTH, AKI NOTPIOHO BKAOUNTL Y
3BIT:
() ®irypu Ha BCix cTopiHKax

() Bubpani dirypm

JoaatkoBo...

CkacyBatun Oani >

Puc. 12.54

14. Ha HacTynHoMy Kpoui MaicTpa 3BiTiB BUOpaTV BAacTMBOCTI, ki Bifjobpa-
XKaTUMYTbCA AK CTOBMUi 3BiTY (puc. 12.55).

15. Hanucatn Ha3By 3BiTy 11 HaTucHYTM Jani (puc. 12.56).

16. Ans 3anycky CTBOPEHOrO 3BiTy HaTUCHYTW Ha KHOMKY BukoHamu i Bnbpatu
dopmar 3BiTy, Hanpwuknag Excel.
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Mawcrep BM3HaueHb 3BiTiB

Bnbepitb BAacTMBOCTI, ki NOTPIGHO
BiZ06pPa3nTL B AKOCTI CTOBMLIB 3BITY.

<lpeHtndikatop ¢irypun>
<Im’a 3paska>

<Im's dirypu>
<Po3raluyBaHHs no oci X>
<PosraLuysaHHsa no oci Y>
<LlWwnpwnHa>

[Moka3aTtu BCi BNACTUBOCTI

CKaCyBaTI/I|| < Hazsapg, || Jani > || [oToBO

Puc. 12.55

Maicrep BM3HaueHb 3BiTiB

3aro/s10BOK 3BIiTY:

| 3BiT_bi3Hec-npouecis

lpynyBaHHsa 3a: Hemae

CopryBaHHs 3a: Hemae

TouHicTe: 2; MNMoka3yBaTtu ognHuL: TRUE

CKaCyBaTM|| < Hazsapg " Jani > || [oToBO

Puc. 12.56
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/

1.
2.

3.
4.

1.
2.
3.

TECTOBI 3BABAAHHA

NMPOrPAMA MS Visio MPN3HAYEHA
ANA:

CTBOPEHHS TEKCTOBUX AOKYMEHTIB
CTBOPEHHSI  PO3PaxyHKOBUX Ta-
61Lb

iHbOpPMaLiHUX TEXHONOTI
TEXHIYHUX TEXHOIOTIN

AKNIA 13 TIEPEJIIYEHWX TWMIB TPA-
®APETIB MOXHA BIAPEOATYBATIN?

Tinbkn CTBOPEHI KOPUCTYBAYEM
Byab-akunn

3aBaHTaXeHo auLle i3 calTy nia-
TPVMKK Kopnopauii Marikpocodt
[NocTavaeTbca JMwe 3 MNakeToMm
Visio

y AKNX KOMIMOHEHTAX MOXHA
SMIHUTU BNACTUBOCTI 3A AOMO-
MOTIOHO KOHTEKCTHOIO MEHHKO?

(WIN=

AKY 3 KATETOPIA MIHIATIOP (LLA-
BE/IOHIB)
CTBOPEHHSA NOTYHOI CXEMWN ME-
PEXI 3 BIAOBPAXEHHAM OCHO-
BHUX OB'E€KTIB, WO BXOAATb AO
NNOKAJTbHOI MEPEXI?

1.

2. Kapra
3.
4. Mepexa

~

KapTtv 1 nnaHu
EnektpotexHika
TexHonorii
baok-cxemun

TPEBA BWBPATWN A4

bnok-cxema

Bebcxema
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Po3pin 13

OBPOBJIEHHA IHOOPMALLII 3A AOMOMOroIo
EJIEKTPOHHUX TABJINLb.

MPOrPAMA Microsoft Excel

IHbopMaLito B NEBHMX MPeAMETHUX rany3sX, 30KpemMa B eKOHOMiYHiN, diHaH-
COBIl, couianbHii, AOUINBHO NojaBaTt y BUrAAAI Tabavub. [Jns 06pobaeHHs iH-
dopmauii Tabavui y nanepoBoMy BUIMSAI  BUKOPWUCTOBYBaiM 3aJ0Bro A0
KOMM'tOTepIB, AK-OT KOHTOPCbKI KHUTW, FPOCOyxu, paxyHku-dakTypu TOLO.

CbOrosiHi enekTpoHHI TabauLi 3aCTOCOBYHOTh Y Taknx chepax:

® eKOHOMIYHi, 30Kpema ByxranTepchbki, po3paxyHKu;
iH>XXeHepHi 3ajaui;

CTaTUCTUYHE 06POBIEHHS AaHWX;

MOLYK ONTMMaNbHUX 3HaUYeHb NapameTpiB;
nobyzaoBa rpadivyHNX 3aN1eXHOCTEN i Aiarpam;
0b6pobNeHHs pe3ynbTaTiB eKCNEPUMEHTY.

Ana obpobneHHs iHpopmaLii B enekTpOHHMX Tabanusx CTBOPEHO KOMMAEKC
nporpamMHux 3acobis — mabauyHull npoyecop.

Mepwy enektpoHHy Tabauuro VisiCalc pna nepcoHanbHOro KkKomn'totepa
Apple Il 6yno po3pobneHo B 1979 p. Biatoai 3'aBunoca H6arato enekTpoHHUX Ta-
61LUb pi3HOro piBHA CkaagHOCTI, 3okpema Lotus 1-2-3, SuperCalc, Abacus. MNpu-
KAaZamu BilbHOTO NPOrpaMHoro 3abesneyeHHs € enekTpoHHa Tabavus LibreOffice
Calc, wo Bxoantb Ao cknagy LibreOffice, i OpenOffice.org Calc, wo Hanexuts fo
OpenOffice.org.

EnektpoHHy Tabanuto Microsoft Excel, wo € cknagHukom Microsoft Office, wn-
POKO 3aCTOCOBYHOTb Y Pi3HUX chepax, TOMY PO3MIAHEMO AOKNaAHile Ha il npukna-
Al 6ynoBy, GYHKUiOHaNbHI MOXJAMBOCTI M MPUHLMNN POBOTW eNneKTPOHHUX Ta-
6AnLb.

13.1. OCHOBHI ENEMEHTWU ENEKTPOHHUX TABJ/INLUb

BikHo Microsoft Excel (puc. 13.1) MicTUTb Taki OCHOBHi eleMeHTU:

1. MNaHenb WBWAKOrO AOCTYNY A0 GYHKLiN, fKi 4aCTO BUKOPUCTOBYHOTb, — 36e-
peemu, Ckacysamu, lToemopumu, Hacmpoimu naHenb wieudkozo docmyny.

2. PAaoK 3aronoBka, Ha IKOMy pO3TalloBaHi (371iBa HanpaBo) Ha3BW MOTOYHOTO
AOKYMEHTa Ta nporpamMu.

3. CraHaapTHi kKHonkn — 320pHymu, MoHosumu / Po32opHymu, 3akpumu.

4. Pajok 3 iMeHamMu BKJaAOK, Ha SIKOMY CTaHZapTHO BigobpaxkaroTbcs Pawn,
OcHoBHe, BcraBneHHsa, Maket cropiHku, ®opmynu, [laHi, PeueHsyBaHHsA, Mo-
AaHHA, JoBigka.

5. Crpiuka, Wwo MicTUTb yci KOMaHAW enekTPoHHUX Tabanub (noHag 1200).

6. MNone agpecn NOTOUHOI KAITUHKK AT,



Po3pin 13. O6po6neHHs iHbopMaLil 3a 4ONOMOro eNeKTPOHHUX TabnuLb.
196 Mporpama Microsoft Excel

@® @ @ ®

®daiin OcHoBHe BcTaBneHHs MakeT ctopiHku Popmynn [adi PeueHsyBaHHs [lMogaHHs [osigka Cninbhuii goctyn

ibri 3aranbHuii YMoBHe popmaTyBaHHs Bcrasutn
Calibri 11 bopmary:

®opmar Tabmu Buganuti
Bcragutn .
CTuni kaiTMHOK ®dopmat
Wpnot

Bydep obmiHy BupiBHIOBaHHA Yucno Crwni KnitnHkn PeparyBaHHs

W @ @ ®
®

Apkyw6 Apkyw7 Apkyw8 Apkyw?2 Apkywl Apkyw3
100%

fotoBo CrewjianbHi MOXMBOCTI: WOCh HE Tak

@) ® @

Puc. 13.1

7. Papok dopmyn.

8. KHonka Bukanky Maticmpa ¢yHkyid.

9. 3arosI0BKM CTOBMLIB.

10. KHONKW iMeH pAaKiB — No3Ha4atoTb MOPAAKOBI HOMEPU PAAKIB.

11. TToTOYHa KAITUHKa.

12. Mapkep 3anoBHeHHA.

13. Buginenun agianasoH D4:G9.

14. TMaHenb i3 KHOMKaMW ANA NPOKPYUYYBaHHA apKyLLiB poboYOi KHUTW.

15. Ha3Ba aKTMBHOroO apkyLua.

16. Ha3Ba HeakTMBHOro apkyuua.

17. KHonKa ans fofaBaHHA 4O KHUMM HOBOTO apKyLua.

18. BepTMKanbHa Ta ropu3oHTasbHa CMYTM MPOKPYYYBaHHS.

19. KHonka Po32opHymu psadok ¢opmya.

20. KHonka NoKpoKOBOro NpPoOKpy4yBaHHS.

21. Pexxumm pobotn — lomoeo, Bgid, PedazysaHHs.

22. KHonka ans BMUKaHHA (BUMUKaHHA) pexXmMMy 3anmncy Makpocy.

23. MNaHenb i3 KHOMKaMK ANs 3MiHIOBaHHA BUMAAY Tabauvui Ha ekpaHi.

24. MNaHenb Ana 3MiHM MaclwTaby 306paXeHHs.

IHbopMaLis B eneKTPOHHUX Tabamusx, fK iy 3BMYaHWX, 36epiraeTbca y K-
MUHKax, AKi YTBOPIOWOTb pAdku W cmoenyi. Pagkm Tabauui B Excel nmosHaueHo
unbpammn HatypanbHoro paay 1, 2, ..., 1048576, a ctoBnui — niTepamMmn fatuH-
cbkoro andasity A, B, C, ..., Z, AA, AB, .., AZ BA, .., BZ .. XFD. Ui undpwm i nite-
pW, PO3MillleHi B OKPEMUX KAITUHKAX, Ha3MBatoTb 3G20/108KAMU PAAKIB | CTOBMLIB.
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OTxe, KOXHa K/ITUHKa eNeKTPOHHOI TabnLi Mae CBO aApecy, sika CKNaJaAETbCS
3 MO3HaUeHHA CTOBMUA | pAAKa, Ha NEPETMHI AKMX pO3TalloOBaHa LA KAITUHKA, Ha-
npuknag: agpeca BA45 o3Hauag, WO KAITMHKA MICTUTbCA Ha NepeTuHi ctoBnus BA
i pagka 45.

EnektpoHHa Tabavusa B Excel — ue poboyuli apkyw, Wwo Mae iM's, Ake po3mi-
LWEeHO Ha APANYKY BHW3Y apkyLua. CyKynHicTb poboumnx apkyLliB cTaHOBUTb pobo-
yy kHuey. KoxHa poboua kHura 36epiraeTbcs K OKpemuin Gpain 3i CBOIM YyHiKkab-
HUM iMeHeM. CTaHgapTHuK poboumnn apkyw mae 1 048 576 psaakie i 16 384
CTOBMLi, TOMY Y BiKHi Ha ekpaHi MOHITOpa BWAHO AULLE NOFO HEBEJVKY YaCTUHY.
lLlo6 BMBecTn Ha ekpaH MOTPIOHY YacTMHY PobOYOro apkylua, BUKOPWUCTOBYHOTb
rOpV30HTaNbHY i BEPTMKaNbHY CMYr1 MPOKpyYyBaHHA. MNepemiwyroum 3a gonomo-
rOH0 MWL MOB3YHKW Ha JiHiiKax NMPOKpy4yBaHHA BUBOAATb Ha ekpaH i pobnsThb
BMANMUMMN MOTPIBHY YacTMHY poboyoro apkyLua.

Bupinenus o6’exris. MNOTPiGHY KAITUHKY BUAINAIOTb, KAALHYBLUW Ha Hill NiBOKO
KHOMKOK MuLi. AKMueHy KNITUHKY byae OKpecneHO TEMHOK PaMKOK 3 Mapke-
pOM 3aN0B8HeHHA — KBaApPaTUKOM y HWXHbOMY MpaBoOMy KyTKy. Agpeca aKTUBHOI
KNTUHKM BUBOAMTLCA Y NiBOMY noni pagka Gopmyn. PAaok i cToBneub, y AKUX
pO3TalloBaHa akTMBHA KITUHKA, TAKOX € AKMUBHUMU.

Buginntn kinbka CymidKHUX KAITUHOK, TO6TO iX 0iana3oH, MOXHa KypcOpOM,
MPOBIBLUM MO LMX KJITUHKAX i3 HAaTUCHYTOO NiBOK KHOMKOK Muwi, abo 3a gono-
MOroro KOMbiHaLii knasiw Shift +1, Shift +-. LLlo6 Buginntn ctoBnewub abo pagox,
Tpeba KnauHyTW NiBOKO KHOMKOK MWL Ha MOro iMeHi; BeCb pobounin apkyw —
KJaLHYTW MULLED Ha KHoMUi Buditumu ece y BepxHbOMY MpaBoOMYy KyTi pobouoro
apkyLa.

3miHa po3mipie paakie i croenuis. Lo6 3MiHUTK WWpUHY cToBNUSA, NOTPI6-
HO MigBeCTN Kypcop A0 MOro npaBoi MexXi; Kypcop 3MiHWUTb CBill BUrasA. Tpumaro-
UM HATMCHYTOMO NiBY KHOMKY MWLLI, NEPEMICTUTU MeXi CTOBMUSA Ha MOTPibHY Bijg-
cTaHb. Taky camy onepawito BUKOHYHOTb i3 psAKOM Tabauni.

Tunu pgaHux. 3a 4ONOMOrOKO e/1eKTPOHHMX Tabanub 06po6aArOTL Pi3HOMAHIT-
Hy iHdOpMaL,ito, AK-OT YMcia, TEKCTH, GopMyn.

B Excel goctynHi, 3okpema, Taki unciosi popmatu:

® 3araJbHUI;
4YMCNOBUK;
diHaHCcOBU;
rPOLLIOBUI;

BiZICOTKOBUIA;
ApoboBui.

3aranbHui popmaT BUKOPUCTOBYHOTb AK AN YMCen, Tak | AN TeKCToBOI iHdop-
mauii (puc. 13.2). Yucna y dopmati 3aeasnbHuli BifobpaxatoTbes Tak, fK iX BBOAAT.

Ana uvcen y dopmarti Yucsosuli 3a3HavaroTb KibKiCTb PO3pPAAIB Nica fecAT-
koBOi koMu. Y dopmaTtax DiHaHcosul i powosuli uncna NojaroTb PasoM i3 CUM-
BOJIOM HaLliOHaNbHOI rpoLoBoi oauHuL. Y dopmarti Jpobosuli uicna Bigobpaxa-
FOTbCS Y BUIAAAI NPOCTUX, AECATKOBMX Ap06iB TOLLO.
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25233 ®opmart KAITUHOK

Yuncno | BupiBHioBaHHa LpudT = Mexi  3anveka  3axwuct

Yuncnosi popmatu

3pasok

LlVICnOBVIl{I‘ 251233

lpowwosuit o .

DiHaHCOBUI 3aranbHumn q)opmaT KNITUHOK BUKOPUCTOBYETbCA A1 MOKasy

[ara TEKCTOBMX ab0 UMCIOBUX 3HAUYEHb JOBINbHOIO TUMY.
Yac

BigcotkoBuii

[pobosuii

EKCNoOHeHUinHniA

TekcToBUiA

[opatkosuin

(yci dopmaTw)

Puc. 13.2

TekctoBy iHPOpPMaLtO, O CKAAJAETbCA 3 PI3HOMAHITHUX CMMBOJIIB — AiTep,
LUndp, PO3AINOBMX i CHeliasbHMX 3HakKiB TOLWO, BBOAATL Y dopmaTi 3aeaseHudl.

®opmyna — ue mMaTeMaTUYHUA BMPa3, WO MNOYUHAETLCA 3i 3HaKa = i MICTUTb
3HaKkW apuPMeTUUHUX onepaLin +, -*,/ Ta Ha3BM yHKLIN 3 aprymeHTamun. Popmy-
Ny BBOAATbL Y NoAi pagka dpopmya.

YBegeHHs inbopmauii. LLLob BBecTn iHdOpMaLLito, MOTPIOHO BUAIANTA KAITUHKY
Tabauuj, To6T0 3p0bUTK ii akTMBHOLO. [Michs BBeaeHHs neploro cumeosy dopma
Kypcopa 3MiHWUTbCA Ha TOHKY BepTMKanbHY PWUCKY, Aika BKa3yE Ha MO3MLItO, KyAu
BBOAMTMMETbCA HACTynHUK cumBon. LLo6 Buayuntn cvmBOAa Y No3uuii Kypcopa,
Tpeba HatucHytTM knasiwy Del, a cumBOn fiBOpyY BiZ Kypcopa — KAasiwy
Backspace. Oppa3y nicnsa no4aTky BBeAEHHSA B paaKy GOpMyN 3'ABAAOTLCA ABI KHOIM-
kn: | X | — ckacyBanHs i N/ — BBegeHHs. LLLO6 3aBeplunTn BBEAEHHS, NOTPIGHO
HATWUCHYTW KnaBgilwy Enter abo kHomky v/, o6 cKacyBaTV BBeAEHHS — KnaBilly Esc
abo kHonky | X | Micns 3aBeplueHHs BBeAEHHA iHbOPMaLi y KAITUHLi aBToMaTny-
HO aKTMBI3YETbCA KNITUHKA HMXX4Ye. HanpsamMoK 3CyBYy akTMBi3aLii KNITMHOK MOXHa
BMbpaTW Ha Bkaagui @alin — komaHga Mapamempu — flodamkoso (puc. 13.3).

LLlo6 3anOBHUTU KNITUHKM OAHAKOBOK IHPOPMaALLIErD, Ui AaHi BBOAATbL Y NepLuy
KNITUHKY aiana3oHy. Kypcop nigBoaATe 4O Mapkepa 3anoBHEHHA — MaJsieHbKOro
TEMHOrO KBaApatuka y MpaBOMYy HMXXHbOMY KyTKY BUAINEHOI KAiTMHKK. Kypcop
3MIHIOETbCA Ha MaNeHbKMI TEMHUIM XpecTuK. HaTUCHYBLUM | TpUMaroun By KHOM-
Ky MWLLI, MapKep 3arMOBHEHHS MepecyBatoTb Yy MOTPIOHOMY HampAMKY W Ha no-
TPIBHY KiNbKICTb KAITUHOK (puc. 13.4).
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Mapametpu Exel
3aranbHi

Dopmynn

Mpasonuc

36epexeHHs

Mosa

BHu3
CneujianbHi MOXANBOCTI r:m
[MopatkoBo
HanawTyBaHHs cTpiukn Bropy
MaHenb wemuakoro goctyny
Hapnbysosun

LieHTp 6e3neku Ta koHiAeHLHOCTI

MapameTpu pegaryBaHHsA

MpaBopyu
JliBopyu

BI/IpiSaHHﬂ, KOniloBaHHsA, BCTaB/IeHHA

AKWwo noTpibHO 3anoBHUTK Ai-
anasoH K/AITMHOK 4YneHamu apud-
METUYHOI Nporpecii, BBOAATb Y ABI
CyCiAHI KNITUHW ABa nepui YaeHn
uiei nporpecii. lMoTiM, BUAIAMBLUN
MULLIEO i ABi KNITUHKN
(pnc. 13.5, @), 3axonorTh MULLEID
MapKep 3amnoBHEHHA | nepemilly-
FOTb PaMKy BWAINEHHA Ha NoTpib-
HWA fiana3oH y notpibHomy Ha-
npamky (pwc. 13.5, 6).

®dopmartyBaHHA iHpopMmaLii B
KNITUHKaxX eNnekTPoHHOI  Tabauui

Puc. 13.3

Ne

3/n HasBa ToBapy
MikpodpoH
MikpodpoH
MikpodpoH
MikpodoH
MikpodoH
MikpodoH
MikpodpoH

199

[JopaTkoBi napameTpu pobotun y nporpami Exel.

Kinbkictb

Lina

92,00 rpH 15
92,00 rpH 15
92,00 rpH 15
92,00 rpH 15
92,00 rpH 15
92,00 rpH 15

92,00 rpH 15 @

Puc. 134

34INCHIOIOTb 33 JOMOMOrOH KOMaHZA Ha Bkaaaui OcHosHe y rpynax: LUpugm, Bu-
pisHro8aHHsA, Cmuni, Knimurku. KomaHgy ®Popmam KAimuHOK MOXHa Bubpatu
3 KOHTEKCTHOrO MEHHO, KNaLHYBLUW NPaBO KHOMKOK MWLLI Ha aKTUBHIW (BuAine-
Hill) KNITUHUI abo BUKkAMKATK KoMbiHauieto knasiw Ctrl+1. [ianorose BikHO @Pop-
Mam KJAIMUHOK L€l KOMaHAW MIiCTUTb BKNagkm Yucao, BupisHiosaHHs, LUpugpm,

Mexi, 3anueka i 3axucm (pwc. 13.6).
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Ha Bksagui Yucsro 3 BunagHoro
cnucky Hucnosi popmamu MoXKHa BU-
6paT NoTpibHMI PopmaT. 3ayBaxu- @
Mo, Wwo ¢opmat 3aeansHull npuaart-
HUA ans GopMaTyBaHHA fK YMCIOBOI,
Tak | TeKCTOBOI iIHPOpMaLLil.
Ha Bknaaui BupigHrogaHHA B NO- @
nsax Mo eopuzoHmani i Mo eepmukani
3a4atoTb BUJ BUPIBHIOBAHHA | 3Ha- Puc. 135
YeHHs BigCTyny. 3a AOMOMOrOK TPaH-
cnapaHTa OpieHmayia i perynatopa padycu — Opi€eHTaLitO0 HanuCiB nig AOBiNb-
HWM KYTOM Ao ropu3oHTani (puc. 13.7).

®opmaT KNITUHOK

y:ZxA2-4x+ 3 I Yncno  BupisHioBaHHA Lpudt  Mexi | 3anueka  3axuct
Yucnosi opmatun
3aranbHuit 3pasok
-0,680185944
lpowosuin
DinaHcosuin Kinbkicte gecatkosux pospsais
ﬂzla Po3pinatu rpynu pospsais ()
BiacoTkoBuit Bia'emi uncna
[Jlpo6oswii

EKCMOHeHUinHni
TekcToBwi
[Jlopatkoeuin

(yci popmatu)

Yncnosuit opmat BUKOPUCTOBYETLCA ANS NOKa3y YMCen y HaibinbL
3aranbHoMy BUMAsAAL [polwosuii i piHaHcoBMIA GopmMaTh HaaaroTh
cneyjianbHe popmaTyBaHHA AN NMOKasy rPOLWOBKX 3HAYEHb.

Ckacysatn
Pnc. 13.6

®opmart KAiTUHOK

y=2X/\2-4X+3 Yncno Wpndt  Mexi  3anveka 3axuct

CkacyBatn
Pnc. 13.7
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MapameTpu WpndTy — rapHiTypy, CTUAb, PO3MIp, KOAIp TOWO — MOXHa BU-
6patu Ha Bkaagui LLpugpm (puc. 13.8).

®opmat KAITMHOK

y_ZXAZ Ax+3 Yucno BMpiBHI'OBaHHﬂ Mexi  3anueka 3axuct

CkacyBaTu
Pnc. 13.8
[o Tekcty abo umcnoBMX JaHWX € 3MOra AoAaTW paMKu Ha Bkaaaui Mexi

(pnc. 13.9, @) | konbopOBe TNO 3 Bi3ePYHKOM, AKi MOXHa BMOpaT Ha Bkaaaui 3a-
auska (puc. 13.9, 6).

dopmat KAITUHOK dopmart KAiTUHOK
Yncno  BupiBHIOBaHHA LI.IpquT3anV|BKa 3axuct Yncno BupiBHioBaHHs  Lpudt  Mexi 3ax1/|c1

CkacyBatu
Pnc. 13.9

dopmaTt KNITUHOK

LL||O6 y6e3“e"'V|TV| AaHI Yucno BupieHioBaHHA Lpndt  Mexi 3anv|BKa

BiZ, HeCcaHKL,iOHOBaHMNX

3MiH, Tpeba yCTaHOBUTM

npanopeLb 3axucmumu

KAIMUHKY Ha BKaagui 3a-

xucm (puc. 13.10). —

Puc. 13.10
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13.2. OBPOBJIEHHA IHOOPMALLIT B Excel

Ans o6pobneHHsa iHpopmauii B Excel € noTyxHWI MexaHizm popmyn. @opmy-
/10 — L€ CyKyMnHICTb OnepaHAiB, CMoNyYeHUX MiXK cObOK0 3HaKaMy MaTeMaTUYHMX
onepauin i gy>xxkamun. PopmanbHOK 03HaKOK GOPMY/IM € Te, WO NepLM CUMBO-
NIOM, 3 AKOTO BOHa MOYMHAETLCA, MaE byt cumeon =. OnepaHgamu Gopmyam mMo-
XyTb 6yTW: uncna, 30KkpemMa Jata i vac; TeKCT; agpecn KAiTMHOK Tabauui, TobTo no-
CUNaHHA Ha KNITUHKY; QYHKLT.

B enexktpoHHux Tabanugax Excel € yotnpu Bnamn onepatopis: apydMeTUYHI, Tek-
cToBi (onepatopu 06'eAHaHHA), OonepaTopu MOPIBHAHHA 11 OMepaTopu MocunaHb
(appecHi).

ApudmeTnuHi onepatopu B Excel npu3sHaueHi ans BUKOHaHHA apudmeTny-
HWUX orepaLii i3 yucnamu (Taba. 13.1).

Tabauus 13.1
ApundmeTnuHi onepatopmn

CumBon Mpwuknag,
Ha3Ba onepatopa Pe3synbrat
onepartopa ¢opmynun
+ JoaaBaHHs =1,6+3,2 4,8
- BigHiMaHHS =7-6,2 0,8
- 3anepeyeHHs =-24 -24
JineHHs =3/5 0,6
* MHO>XeHHS =5*7 35
A MMigHeceHHs Ao —on) 4
cTeneHs
% BigcoTok =15% 0,15

Boasun dopmynn, NOTPibBHO BpaxoByBaTU MOPSAOK BUKOHaHHA apudmMeTmy-
HWX onepaTopiB. AKWO HEObBXiAHO 3MIHUTK 3BMYAHMIA MOPAAOK, 3aCTOCOBYHOTb
Kpyri Ay>xkun. Hanpwkiag, Tpeba poss’ssat piBHAHHA z=(x+Yy)°—0,25, Akwo x=10,
y=2. [lnf uboro akTmBi3ytoTb KATUHKY AT i
BBO/AATb 3HAUEHHA X, aHajOoriyHO A0 KAi-

TMHKM BT —vy, C1 —z, A2 — 10, B2 — 2,

fo  knitHkm  C2  3anucytoTb  popmyny X y z
=(A2+B2)72-0,25 i HaTucKatoTb Ha KfaBi- 10 2 14375
wy Enter. Y knitnHui C2 3'ABNAETbCA PO3- ’
paxyHkoBe 3HauyeHHs 143,75, a B pagky Puc. 13.11

dopmyn (puc. 13.11) — popmyna.

TekctoBuii onepatop «&» (aHrn. ampersand) BWKOPUCTOBYHOTb AR
06'eAHaHHA OfHOTO abo KiNbKOX TEKCTOBMX PAAKIB B OAUH dparMeHT TeKCTy, ToMy
MOro Ha3nBatoTb TaKOX 0Nepamopom 06'€0HAHHA.

Hanpvknag, skwo go kaitmuHok A1 i A2 BBecTn cioBa «IHpopMmayiliHi mex»
i «Hos102(i» BIANOBIAHO, a JO KNITUHKN A3 — dopmyny =A18A2, TO pe3yabTaTom
y KAiTuHLi A3 Byae cnoBocnonydeHHs «IHgopmayiliHi mexHonozii» (puc. 13.12).
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3a gonomorowo one-
patopiB  NOpPIBHAHHA
MOPIBHIOKOTb  3HAYEHHS.
AKWwo TBepaAXeHHA npa-
BWJbHE, TO Y KJITUHL,
Wo MicTUTb  popmyay,
6yne 3HaueHHa TRUE;
AKLLO TBEPAXKEHHS HenpaBuibHe — 3HaueHHs FALSE (tabn. 13.2).

IHpopMaLiMHi Tex HoAOoriT  IHbOopMaLiMHI TEXHOAOTIT
Puc. 13.12

Tabauuys 13.2
OnepaTopu NOpPiBHAHHA

CumBon Mpwuknag
Ha3Ba onepatopa Pesynbrar
onepartopa dopmynn
= JopiBHro€ =4=4 TRUE
> Binbwe =4>5 FALSE
< MeHwe =3<4 TRUE
>= Binbwe abo fopiBHIOE =4>=5 FALSE
<= MeHLwe abo AopiBHOE =4<=5 TRUE
<> He popiBHto€ =4<>5 TRUE

Onepartopu nocunaHb (afpecHi) CTBOPIOKOTb NOCUNAHHA Ha KAITUHKK Tabau-
ui. MpAMOKYTHI Aiana3oHn KAITMHOK MO3HayatoTb 3a AOMOMOro ABOKparnku, Ha-
npuknag A2:F8. Akwo B nocunaHHi NOTpibHO ob6'€gHaTV ABa Aiana3oHU KAITUHOK,
TO Aiana3oHun 3anucytoTb Yepes Kpanky 3 KoMoto, Hanpukaag A2:F8;B6:K14. Otxe,
Bnpa3 =CYMM(A2:F8;B6:K14) o3Hauae gogaBaHHA KAITMHOK MPAMOKYTHUX Aiana-
30HiB A2:F8 i B6:K14.

MocnnaHHA Ha KAITUHKY — Le ajgpeca KAITUHKKN Tabauui, Wo MicTuTb 3aro-
JNIOBOK KOMOHKM (CTOBMLA) Ta HOMEpP pAAKa i BUKOPUCTOBYETbCA Y dopmMyni AK ap-
rymeHT GyHKUiT abo onepaHy. Po3pisHAoTb BiAHOCHI, abcontoTHI 1 3MmiwaHi nocu-
NaHHA.

BiOHOCHI NOCMNA@HHA — Lie NMOCUAAHHA Ha PO3TallyBaHHA KAITUHKMK. 3i 3MiHOMO
ajpecu KAITUHKM (Hanpuknag, nig 4ac jojaBaHHA abo BWMAYUEHHs pagka 4u
CTOBMLA) aBTOMATUYHO 3MIHIOETLCA | NOCUNaHHA y GOpPMYi, AKa NOro BUKOPUCTO-
BYE.

LLo6 3MiHUTV NocWnaHHsA Ha abcoromHe, AOAAKOTL 3HaK $ nepes, 3aros0BKOM
psAaka abo KoAOHKM B agpeci, Hanpukaag $C$11. Axkwo 3Haky $ B agpeci KNiTUHKK
HeMae — Le BigHOCHe nocuiaHHsa. ABCOMOTHI MOCUAAHHSA 3a 3MIHW ajpecu Kii-
TUHKW He 3MIHIOHOTLCA.

Y 3miwaHux nocunaHHaX abCoMOTHOK € ajgpeca KOJIOHKYW, a BiJHOCHOH —
appeca psagka $C11, abo HaBnaku (Hanpwuknag, C$11 — ue 3miwaHe (BiZHOCHO-
abcontoTHe) nocunanHs, a 12, 13 ... 19 € BigHOCHMMK nocunaHHaMK) (puc. 13.13).

Y dopmyni MoXyTb ByT MOCKMAaHHA Ha Aiana3oH KAITMHOK, HanpuKaag nocu-
naHHAa AB345:AB355 Bkasye Ha gecAaTb cycigHix KaiTMHok ctoBnusa AB 3 345 go 355
pagka. o6 agpecyBatv NpAMOKYTHWIA Aiana3oH KAITUHOK, Y NOCUAAHHAX 3a3Ha-
YaloTb ajpecy NiBOI BEPXHbOI i MPaBOi HUXKHBOI KAITUHKW Aiana3oHy, NpuMipomM
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3arasibHa
cyma 3aranbHa cyma
OntoBa Po3HiuHa OnToBa uiHa
uina uiva $
rpH $

3aranbHa
Ne cyma

3/n HasBa ToBapy

Po3HiuHa uiHa OnroBa wiHa Kinbkictb

=SUM(C2:D9;F2:G9; 12:19

27,45

Bcboro
Kypc ponapa

Puc. 13.13

nocmnaHHs AB45:AE51 agpecye NpsAMOKYTHUI Aiana3oH KAITUHOK 3aBLUMPLIKA YO-
TUPW KAITUHKM | 3aBBULLKM WICTb KAITUHOK.

3a 4OMOMOror KHOMKN 2. ~ (ABMOCYMa) aBTOMaTUUYHO PO3PaxOBYETbCA CymMa
3HaueHb y paaky abo crosnui. s LbOro NoTpPibHO akTMBI3yBaTU BifbHY KNITUHKY,
BCTAHOBUTK Kypcop nig ctoBnuem (abo npaBopyd Bif psAgka) M HATUCHYTM Ha
KHOMKy Aemocyma Ha Bknaaui OcHogsHe. B KAITWHLi aBTOMaTMUYHO CTBOPHOETHCA
byHkuis SUM i3 3a3HayeHM aprymeHTOM i BignoBiAHWMM Jiana3oHoM cToBmnus abo
pagka. [ani HaTUCHYTU Ha KHOMKY, PO3paxyHOK CyMW B CTOBMLi MaTvMe Takuii BU-
rnag:; =SUM(D2:D9) (pwvc. 13.14).

IHkoAW nig yac obumcneHb y popmynax BUHWMKaKOTb Nomuaky. B 1aba. 13.3 no-
AAHO nepenik MOMUAOK Ta MPUYMHN iX BUHUKHEHHS.

Tabauus 13.3
Buan nomunok

MNomwnnka
HHHHAHH

#DIV/0! (#[1ITEHHS/0)

MpuyrHa BUHUKHEHHS
PesynbTtat 06UnCNeHHs GOPMYn HE BMILLYETLCA AO KAITUHKM
Cnpoba aineHHs Ha Hyb

#N/A (#H/L)

3HaueHHA HEeAOCTynHe

#NAME? (#IM'A?)

HemoxxnmBo poz3nisHatu im'a y dopmyi

#NUM! (#4NCO!Y)

HenpaBuabHi 4nC0BI 3HaYeHHS

#REF! (#MOCUAHHS)

Henpwunyctme nocunaHHs Ha KAITUHKY

#VALUE! (#3HAYEHHA!)

Henpunyctumuin Tun aprymeHTy

#NULL

BrvKOpMCTOBYETLCA MOMUAKOBE NMOCUAAHHA HA KNITUHKY
abo aianasoH
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®ann |OcHoBHe | BctaBneHHs MakeTt ctopiHku ®opmynn [aHi PeueHsyBaHHs TMogaHHa /[losigka Cnin

14 YmoBHe popmatysa
®opmat Tabanui
Bcrasutn o Cyma
CTuni KNITMHOK
CepepgHe
Bydep obMiHy Wpnet BupiBHIOBaHHA Yucno Ctuni o
Kinbkictb uncen
=SUM(D2:D9) Makcumym
MiHimym
IHWi GyHKUT...
=SUM(D2:D9)
Puc. 13.14

®yHkuii Excel npysHayeHi Ans BUKOHaHHA CKAaZHMX onepauii o6pobaeHHs
iHpopMau,ii. KoxHa @yHKLiA Mae yHiKanbHe (M4, NiCAa AKOro y KPYramx Ay>Kax
HaBeAeHO aprymMeHTu (abo apryMeHT), i3 AKMMU 34iMCHIOETLCA BiAMNOBIgHa onepa-
uif. Mpobin Mixx imeHeM GYHKLUIT | KpYrIMMK Ay>KKaMU He CTaBAATb. 3HAUYEHHS, AKi
noBepTaroTbCA GYHKLIAMUN AK BiANOBIAi, HA3MBaOTb pe3yibmamamu.

B Excel € noHag 400 B6yasoBaHWxX GYHKLIM, NOAINEHWUX Ha KaTeropii, BiANOBig4HO
A0 ranysei 3HaHb. AprymeHTaMu OYHKLiA MOXYTb BYTW UMCNOBI 1 TEKCTOBI KOH-
CTaHTX, NOCKMNAHHA Ha KNITUHKM | Aiana3oHu KAITUHOK.

®ainn OcHoBHe BcrtaBneHHs MakeT cTtopiHku ®@opmynu [aHi PeueH3yBaHHS

BcraButn | ABTocyma Heuwjoaasro PiHaHcosa JloriuHiTekctosi [lata Ta MocunanHa MatematyHa  [Hwi
dyHKUj0 BMKOPUCTaHi yac Ta MacuBu dyHKUT

y=2xA2-4x+3

Puc. 13.15
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BBectn o¢yHKuito y popmyny BcraBneHHs dyHKLT
MOXHa 3a [OMOMOTOK BKNAAKU | o dymkui
®opmynmu (puc. 13.15): Bmbpatn
onuito Bcmasumu ¢yHkyito, y Bi- Careronis:
KHi BcmasneHHa dyHKyit -

(puvc. 13.16) Bubpatn cnouatky Ka- e P ks

meezopia dyHKUiT (Hanpvknaa, Ma-
memamudyHi), a noTiM NoTpibHy
oyHkuito  (mpumipom, SIN). Abo
MOXHa BUAINNTL KAITUHKY 1 Ha-
TUCHYTM  KOMBiHaUito  KjaBiL
SHIFT+F3 — BIiAKPWETBCA BIKHO
Malticmpa ¢pyHkyid.

ICHytOTb  pi3Hi  aprymeHTu oK Cracyearn
byHKUN: TekcT, uncno, dopmynn,
NOTiyHe 3HauyeHHsa ToLo. byBatoTb
byHkuUii 6e3 aprymeHTiB (Hanpwuknag, TODAY(), Pl). Po3rnaHemo paeski kaTeropii
byHkuin Excel.

CratuctnuHi GyHKUiT npr3HayeHi Aas CTaTUCTMUYHOTO aHanisy gaHux: Cyma,
CepedHe, Kinokicme yucen, MiHiMym, Makcumym, IHwi yHkyii — rpyna Pedaay-
8aHHSA Ha BkiajLi OcHoBHe.

O®yHkuito COUNTIF BUKOPUCTOBYHOTb A5 BU3HAUYEHHA KibKOCTI 3Ha4eHb, WO
BiANOBIAaOTb MEBHI yMOBI. Hanpuknag, y ctosnui B HaBegeHo iHdopmaLito npo
Ha3Bwu ToBapiB. HeobXxigHO BWM3Ha4MTK KiNbKiCTb TOBapiB i3 Ha3BOW Bebkamepu.
Ana uporo Bukaunkartb GyHkuito COUNTIF (puc. 13.17) i 3agatoTb BignoBigHi ap-
rymeHtu (puc. 13.18).

Puc. 13.16

®opmynmu [laHi PeueHsyBaHHa [logaHHs [loBigka

[ata Ta MocunaHHs MatemaTuuHa | IHLWi [ncnetuep
Yac Ta MacuBM byHKUjT iMeH

Cratnctnyna
[H>xeHepHi
Ky6
[HpopmaLinHi
CyMicHictb

BebdyHkui
COUNTIF

Puc. 13.17
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AprymeHT! QyHKLT
COUNTIF

Aianason B2:C37
Kpurepiii B7|

Ckacysatun

Punc. 13.18

MaTtematnuHi PyHKLUiTI CnpoLytOTb TPUTOHOMETPUYUHI Ta apuPMeTUUHI 06-

UNCNIEHHA:

® Bu3Ha4varoTb cuHyC SIN, kocnHyc COS, taHreHc TAN kyTa TOLWO;

® MpauotoTh i3 MaTPULAMMK, apryMeHTaMu AKX € MacvBK (MaTpumui) i AKi no-
BEpPTalOTb AK pe3ynbTaT MaTpuUio (Hanpukaag, MHOXEHHS MaTpuub —
MMULT). Ans po3MilleHHs pe3ynbTaTy NOTPIOHO BMAIANTL Aiana3oH nepes
BBeAeHHAM OyHKUii. licna 3aBeplUeHHA BBeeHHA apryMeHTiB MaTeMaTnu-
HUX OYHKUiA He Hamuckarome kHonky OK, a 0bOB'S3KOBO 3aCTOCOBYHOTb
KombiHauito knasiw CTRL+SHIFT+ENTER;

dyHkuUis ROMAN nepeTBOPHOE UNCNO, 3anncaHe apabcbkmMu Lndpamu, Ha
UNCNO PUMCBKUMW LinbpaMm aK TEKCT;

e dyHKuUiA Pl noBepTaEe umcao ni;

® ¢dyHKuia ABS noBepTae MOAyb UNCAa;

e dyHkuia SUMIF niacymoBYye 3HauyeHHs KNITUHOK, fike BiAMOBifaE 3ajaHOMY
KpUTepito;

e dyHkuia SQRT noBepTae gojaTHe 3HaUYEHHA KBaApPaTHOTO KOPEHS.
NoriuHi PpyHKLiT Npu3HaveHi Ana NepeBipKM BUKOHAHHA OfHiel abo KibKOX

® dyHKUia IF — ana po3B'A3aHHA 3ajad, ¥ AKMX NOTPIBHO nepeBipuTy, UM BU-
KOHYETbCA YMOBa;
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® dyHKuia FALSE — noBeprta€ noriyHe 3HayeHHs FALSE (xmbHicTb);
obyHkuis TRUE — noseprtae soriyHe 3HauyeHHs TRUE (ictuHa);
odyHkuia AND — noBepTae norivyHe 3HayeHHs TRUE (ictvHa), akwo Bci apry-
MeHTM MatoTb 3HaueHHs TRUE (icTuHa);

e dyHkuia OR — noseptae snoriyHe 3HayeHHs TRUE (ictuHa), Akwo xoua 6

OAVH apryMeHT Mae€ 3HadeHHs TRUE;
o dyHkuia NOT — 3MIiHIOE NOriYHe 3HaYeHHS aprymMeHTy Ha NpOTUAEXHE:
TRUE Ha FALSE, FALSE Ha TRUE.

dyHKLUiT gaTK U yacy BM3HauYatoTb AaTy abo vac.

®diHaHcoBI PYHKLiT Npu3HaveHi a4ns obuncineHb, NOB'A3aHMX i3 GiHAHCOBMM
aHani3omMm, BMMAaTamMu 3a KpeauToMm, edbekTMBHICTIO KaniTanoBKAajeHb, aMOpTu3a-
Lli€r0 yCcTaTKyBaHHA, PO3paxyHKOM BiACOTKIB TOLLO.

®DyHKLiT NocKaHb Ta MacUBIB 3aCTOCOBYHOTb A/ PO3PaxyHKiB i3 Tabanuamu
AaHNX.

3a AONOMOroto TeKCTOBUX pYHKLi 0OpobastoTb TEKCTOBI AaHi.

DyHKuUii 6a3 gaHUX — Le OyHKLUiT poboTK 3i cnnckaMu Ta 30BHILLHIMK Ha3a-
MW JaHWX.

Mpuknag 1. MHoxeHHAa mampuyi Ha Yucso 3. MNoTpibHo cTBOpUTU MaTpuuo A
B Aiana3oHi knitmHok A2:C4, BMAIANTL Mofe BIIbHUX KNITMHOK PO3MIPOM, WO
BigNoOBigae 3agaHii matpuui. Jani B psaaky dopmyn Beectn dopmyny: = A2:C4*3
i HaTUCHYTW Ha knasiwi Ctrl+Shift+Enter (puc. 13.19).

Matpuusa A

HatucHytn Ctrl+Shit+Enter
MaTtpuuga A

Puc. 13.19

Npuknag 2. MHoxeHHA mampuyi Ha «gekmop C». BBectn aaHi Tabaunui Ma-
mpuysa Ta Bekmop BignoBigHO Ao 3pa3ka (puc. 13.20). Buginntm aianasoH ans
PO3MileHHA pe3ynbTaTy obumcneHHa (Hanpwknag, D6:F8) i Bukavkatn QyHkuito
MMULT, pe MacnB1 — gianasoH A2:C4 (Mampuys), Macne2 — pianasoH G2:G4
(Bekmop); ue MacvBW, fiKi NepeMHOXYTbcA. HaTucHyTV Ha kOMGiHauito KaaBiL
Ctrl+Shift+Enter (puc. 13.21).
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MaTpuus BekTop

AprymMeHTV OyHKLUT
MMULT

Macue1 A2:C4
Macue2 G2:G4|

OK | ‘ CkacyBatu

Puc. 13.20

Matpuus BekTop

Puc. 13.21

13.3. NOAAHHSA IHOOPMALLIi 3A 4 ONMOMOrOIO AIATPAM
| FPA®IKIB

[Jiarpamn Ta rpadiknm yHaouHoOTb iHGOpMaLito, pobaaTh ii 3pyyHiWon Ans
CNPURHATTA. 3a gonomMoror umx rpadiyHnx 306paxkeHb MOXHa iNtCTPyBaTy
dYHKLiOHaNbHY 3aN1€XHICTb OAHIET BEANUNHW Big, iHLWOI, BUABAATU TEHAEHLLT 3MiHN
MeBHOro MapameTpa B 4aci, MOPIBHIOBATU XapakTepPUCTUKN Pi3HMX OB'eKTiB, BCTa-
HOB/IHOBATU B3AaEMO3B'A3KM Pi3HUX BEAMYMH | BNANB MEBHMX YMHHUKIB Ha nepebir
AOCNIAKYyBaHWX MpoueciB.
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Ansa BijobpaxeHHs Takux ckaagHux iHGopMaLinHMxX B3aemMo3B'a3kiB B Excel €
noHaz 15 pi3HOMaHITHUX TUMIB JiarpaM, KOXHa 3 AKMX Ma€ Kijbka Pi3HOBMAIB
(pnc. 13.22).

BcraBneHHs giarpamm

PekomeHgoBaHi giarpamu  Yci aiarpamu

OcTaHHi

LabnoHn

CroBnuacta

Tinitiuata 3BMYaliHa CcTOBMNYacTa ,u,iarpaMa
CekTopHa Ha3Ba giarpamu Ha3Ba giarpamu
licTtorpama

3 obnactamu

Toukoea (X'Y)

Bip>oBa

MoBepxHeBa

MentocTkoBa

[lepeBoBungHa KapTa

lepapxiuHa ceKTopHa giarpama

licTorpama

Po3max

KackaaHa

Kom6iHoBaHa

Puc. 13.22

Byab-akuii TMn giarpamu Bigobpaxkae 3anexXHICTb OAHIET UM KiNbKOX BeJUYMH
Bif iHLWOI. He3aneXHi 3MiHHI (aprymMeHTn) — ue kameaopii, a 3anexHi — 3Ha4yeH-
Hs. BianoBigHoO, ropu3oHTanbHa Bicb (BiCb X) Ma€ Ha3By 8iCb kamezopili, a BepPTU-
KaibHa (BiCb ¥) — 8iCb 3HA4YeHsb.

B Excel nepegbaueHo sABa BapiaHTV BigobpaxkeHHs: 3a psakamu i 3a CTOBMLSA-
MW. Y NepLioMy BMMafKy 3aroJoBKM PAAKIB BigobpaxkatoTbCs Ha OCi KaTeropin
(oci x), @ BMICT K/ITUHOK NMEBHOrO CTOBMLUA — Ha OCi 3HayeHb (OCi y), y ApyroMy —
Ha OCi KaTeropiu Bifo6paXkaroTbCA 3aro0BKM CTOBMLIB, @ Ha OCi 3HauYeHb — BMICT
KNTUHOK MEeBHOrO pAjKa.

Ana BigobpaxeHHA 3anexHocTen B Excel moxHa 6ygyBaTn giarpamu Takmx
CTaHZAPTHUX TUNIB:

® ctoBnyacta — UMPpPOBI AaHi BigobpakeHO Yy BUrAAI NPAMOKYTHUKIB abo

CTOBMYMKIB;
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NiHINYacTa — AaHi y BUMAAAI OKpPeMUX TOYOK, AKi OB'€AHYIOTBCA NiHIAMKN pi3-
HUX TUNIB;

® CeKTOpHa — JaHi y BUrAAi CEeKTOPIB KONa;

® 3 obnacTamMm — Ak rpadik, ane obaacTi po3TaloBYOTLCA Nif NiHIAMM | BUAI-
NAROTLCA PI3HVMUW KOAbOPaMK;

® TOYKOBA (X, y) — OKpeMi TOUKM 3 MO3HAUYEHHAM KOOPAMHAT X, V;

® HipxxoBa — BigO6paXKeHO MiHIMasbHi 1 MaKCUMaibHI LjiHW, a TakoX LiHW Ha
MOMEHT 3aKpWTTA TOPTiB;

nosepxHeBa — fK rpadik, ane faHi NOAaHO y BUrNALI TPUBUMIPHOI MOBEpPX-
Hi;

NentocTkoBa — AaHi BiO6paxeHO LWOAO LeHTPasbHOI TOYKW, a He LWOoAO
ocen x, y,

fepeBOBUAHA KapTa — i€papxiyHe NoAaHHA AaHMWX, € 3MOra JIerko NopiBHA-
TV Pi3Hi PiBHI KaTeropusadwii;

iepapxivyHa cekTopHa — BigobpaxkeHO iEpapxiyHi AaHi, Hanpuknag aiarpama
CoHsYHe NpoMiHHA — Harafy€e CeKTOPHY, OAHaK y LieHTpi Ma€ OTBip;
rictorpamMa — aHaforiyHa CTOBMYacTili, ase 306paxkeHHs pPO3TallOBaHO ro-
PW30OHTa/bHO;

poO3Max — MoJaHO PO3MOAIN AaHMX 3a KBaPTUASMWU A BUAINEHO CepefHi Ta
CTOPOHHI 3HaYEeHHS;

KackagHa — NPOMIKHUI NiACYMOK diHaHCOBUX AaHWUX y NpoLeci AojaBaHHS
ab0 BigHIMaAHHA 3HaUEHb;

KOMbBiHOBaHa — MOEAHAHO Pi3Hi TUNK diarpam.

KHonka KOIIeKU.i-l' Mnocka croBnuacra giarpama
PeKOMer,OBaHi 3BeAeHa 0O6’eMHa cToBnuyacra Alarpama
Aiarpamu Aiarpama
[Oiarpamu
. Mnocka ricrorpama
KHonka Bci
Aiarpamn

06'emHa rictorpama

IHWi cToBNYacTi giarpamu

Puc. 13.23
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Lo6 nouatn nobyaposy giarpamu, Tpeba BubpatTn TMN AiarpaMmu i HaTUCHYTU
TPUKYTHUK MPaBoOpYyY Bif MiHiaTHOpu E B rpyni Jiaepamu Ha Bknagui Beras-
neHHA. Bigkpuertbca konekuis giarpam. Ha puc. 13.23 npaBopy4 HaBeseHO Konek-
Lito Ans BMOOPY CTOBMAYACTOI Aiarpamu.

Biatak giarpamy, nobyaoBaHy BiAMOBIAHO 4O BWAINEHOrO Aiana3oHy AaHWX Y
Tabavui, Oyse aBTOMaTMYHO BCTaBAEHO Ha pobounin apkyw (puc. 13.24).

X y HazBa giarpamu

X y
Puc. 13.24
Ha3Ba giarpamun y=2xA2-4x+3 O6nactb Nobyaosu
Ocb 3HayeHb .
Ob6nactb giarpamu
Nignuc aaHmx
Psag 1 Pag 2
>
‘O
o
(V]
8
£ ] _‘Qe\'\p\\J
pw?

Nerenga Hasea oci X
X y NiHinKHa (x)

Puc. 13.25

OcHoBHi enemeHTM giarpamm (puc. 13.25):

1. O6nactb NOBYAOBW, B AKI PO3MILLYIOTLCA BCi €1eMeHTH Aiarpamu.
2. Obnactb giarpamMu, obMexxeHa oCsMU, sika MICTUTb PSAAN AaHUX.
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3. Paan pgaHmx — Habip NoB'sa3aHMX MiX COHBOK UMCNIOBUX AaHWX, WO Bifobpa-
XatoTbCA Ha BEPTMKA/bHIN OCi AiarpaMu y BUIAAI CTOBMNLiB, CEKTOPIB TOLO. Y BU-
XifHIA Tabanui 3a3BMYall po3TalloBaHi NO psAKax.

4. Kateropii — 3a3BMuali Ha3BM JaHUX, WO BiJ0OPaXKatoTbCA Mif rOPM30HTaNb-
HOO BiCCHO Ajiarpamu. Y BUXiAHIV Tabavui 3a3BMyYali po3TalloBaHi MO CTOBMLAX.

5. Oci — niHii, wWo obmexyroTb 06aacTb AiarpaMu i MaroTb MOAINKM 3i 3HAUEH-
HAMW BMOpaHMX oAMHMLbL BUMIpPY. f[OpM30OHTasbHa BiCb (X) BignoBigae KkaTeropism.
BepTtukanbHa Bicb (y) BIAMOBIAAE 3HAUEHHAM JaHUX Yy KaTeropiax. ¥ TPUBMMIpHMX
Aiarpam € TpeTs Bicb (2), fika, 3a3BMYali, BinoBigae yacy.

6. flereHaa — rpadiuHi 306paxeHHs Ta NiANNCK, AKi BiANOBIAAKOTb KaTeropiam
i MONErwyrTb YNTAHHA Aiarpamu.

7. Ha3Bn — TeKcT, KM Bigobpaxae Ha3By aiarpamu abo ocen.

8. Mignncn gaHmx — 3HaJYeHHA PALIB JaHWX Yy MEBHWUX KaTeropisx, Wwo noner-
WYHOTb YNTAHHA Jiarpamu.

9. JliHia TpeHay — rpadik neBHOI GyHKUIT (niHiKHOI, norapmdMiyHoi, cTatuc-
TUYHOI TOLLO), OTPUMaHWIM y pe3ynbTaTi 06POBAEHHA AaHWX PAjYy MEeTOAOM Hal-
MEHLUNX KBaApaTiB; fa€ 3MOry HAaOUYHO YABUTU TEHAEHLIO 3MIHW AaHWX.

®opmaTyBaHHA gdiarpaMu MPOBOAATb 3@ AOMOMOIOK KOMaHA, pO3TallOBaHWUX
Ha KOHTEKCTHWUX Bknagkax KoHcmpykmop i @opmam, aKi aBTOMaTUYHO CTakoTb J0-
CTYMHVMMU Bigpasy Nicna BUAINEHHA diarpamu.

Ana dopmatyBaHHA OKpemMuX eNemMeHTIB Jiarpamy MOXHa CKOPWUCTaTUCA KO-
nekuieto opopmaeHHs 3 rpynu Cmuai diaepam (pwc. 13.26).

Makert ctopiHkn  ®opmynn  [aHi  PeueHsyBaHHs [MogaHHa [loBigka |KoHcTpykTop

Crwni giarpam

HazBa giarpamu

Puc. 13.26
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K

~

TECTOBI 3BABAAHHA

ENEKTPOHHA TABIMLA — LIE:

1. npwknagHa nporpama, npusHave-
Ha ANnA OBOpPO6G/NEHHs CTPYKTypO-
BaHWX JaHWX Y BUrsAI Tabanui

2. npviknagHa nporpama ans ob6po6-
NeHHA KoAfoBMX TabauLb

3. npuctpini MK, wo kepye noro pe-
cypcamun B npoueci obpobieHHs
JaHVIX Y TabMuHIA dopmi

4. cucTeMHa nporpama, WO Kepye
pecypcamu K npu obpobaeHHi
Tabanup

BMBEPITb MPABUIBHO 3ATIMCAHY
AQPECY KOMIPKW Excel:

1. 13A

2. A13
3. A13
4. 13:A

BMBEPITb  BAPIAHT  BIAMOBIAY
AKNI BIANOBIAAE MO3HAYEHHIO
NMOMWIKW B Excel — #####:

1. WuUpvHa KOMIpPKW He JaE 3Moru
BiZoOpa3nMTM uMcno B 3ajaHOMy
dopmari

2. y dopmyni € cnpoba noginntu Ha
Hy/1b

3. nopyweHo npaBwWaa 3ajaBaHHA
onepaTtopiB, NMPUNHATI B MatemMa-
™My

4. Microsoft Excel He 3mir po3ni3Ha-
TV iM'A, BUKOPUCTaHe y popmyni

OBEPITb TN AIATPAM, AKX HE-
MAE B Excel:

1. rictorpama
2. TOYKOBa
3. KpyroBa
4. cryneHesa

CYKYMHICTb  APKYLLIB, PO3MILLE-
HWX B O4HOMY ®AWNJII B Microsoft
Excel, HASVBAKOTb:

1. pobounmu apkylammu

2. poboYOH KHUIOH

3. enekTpoHHO Tabauuero

4. eneKTpPoOHHMM NUCTOM

OB 3MIHATW B AAPECALLIT 4O
KOMIPKWN, HEOBXIAHO BCTAHOBW-
T KYPCOP rnopaa 3 AAPECOKO Y
®OPMY/NII TA HATUCHYTW KJ/ABI-
Ly:

1. F

2. Shift

3. H4

4. Alt

AKl 13 HABEAEHWNX BAPIAHTIB €
MNPABNNIBHNMW 3ATIMCAMU ®OP-
MY B ENEKTPOHHUX TABJINLAX?
1. =(R18+L21)/G8-87,16*E12
2. =(R18+L21)/(G8-87,16E12)
3. =(R18+L21)(G8-87,16*E12)
4. =(R18+L21)/(G8-87,16*E12)

J
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Po3pin 14
BA3U AAHUX | CUCTEMM KEPYBAHHA BASAMM
AAHUX. MPOrPAMA Microsoft Access

14.1. OCHOBHI NMOHATTA BA3 AAHUX

Y cyyacHOMy CycninbCTBi AnA AifAAbHOCTI Yy 6yab-aki chepi (NPOMUCNOBICTD,
Hayka, KyabTypa) NOTpibeH MOTy>XXHWI iHbOopMaLiiHWiA cynpoBig. Hanpuknag, cy-
YacHe NPOMMUCIOBe BUPOBHNULITBO HEMOX/IMBe 6e3 po3pobieHHs KpecaeHb BUpPO-
By 3 yciMma MOro HaWMeHLWVMW AeTaNsiMK, KapTOK TEXHOJIOFIUHWUX MPOLLECIB Ta iH-
LIOI TEeXHONOTIYHOI AOKyMeHTauii. [na 36epiraHHA Taknx BeSMKUX iIHPOpPMaLiMHNX
MOTOKIB CTBOPHOKOTb BifMOBIAHI 3aCO6MU.

Ana iHhopmaLinHoro 3abe3neveHHsA AiANbHOCTI Y KOXHIN NpeAMETHIN ranysi
bYHKLIOHYHOTb iHhopMayiliHi cucmemu, NPU3HaYeHi 415 aBTOMaTU30BaHOMO 36u-
paHHA, 06pobneHHsA | HagaHHA iHdopMmauii. Jo cknagy Takux CMCTEM BXOAATb TeX-
HiYHI 3acobu 0b6pObBAEHHs AaHWX, nMporpamMHe 3abe3nedyeHHs i 06CaYroByHOUNIA
nepcoHan. OCHOBHMM CKAAAHWKOM iHGOpMaLiiHMX cnctemM € 6asm AaHux, Wo 3a-
6e3neuytoTb 30epiraHHs, MOMOBHEHHS | OHOBJIEHHS IHPOpPMaLLiT, Nnowyk i BUbip Aa-
HMX 3a 3anMTaMu KOpUCTyBayiB, 06pobNEHHA AaHWUX | NOJaHHA pe3yabTaTis.

ba3a gaHux (aHr. data base) — Le CyKkynHiCTb B3aEMOMOB'A3aHWX AaHMX MPO
BIACTMBOCTI OO'eKTIB NMPeAMEeTHOI ranysi, iXHi B3aEMO3B'A3KW | B3aEMHWIA BMNIMB.
CyuacHi 6a3un gaHux MiCTATb IHPOPMALLtO NPO AECATKWU, COTHI TUCAY i HaBiTb Mifb-
MOHN O6'eKTIB B €1eKTPOHHIN Popmi. [TpoToTMNOM enekTpoHHUX 6a3 faHux € an-
daBiTHI | cucTeMaTUUHi KaTanorn 6ibnioTek, KapTOTEKM MPAaLiBHUKIB Y BiaAini ka-
APiB NignpuemcTBa, Aki 36epirann, a Nnoaekonn i HWUHI 36epiratoTb iHGoOpMaLito Ha
nanepoBOMY HOCil.

IcHytOoTb Taki BMAW 6a3 AgaHux: penduinHa, iepapxivyHa, mepexHa. Hanbinbworo
MOLMNPEHHS Y Hall Yac Habynu pensuiiHi 6a3un gaHux. Po3rnsHemo ix geTasbHilue.

PenauiviHi 6a3n gaHnx

PensuinHa 6aza gaHwux (Big aHra. relation — «BigHOLEHHS, 3a71€XHICTb, CMOAY-
UeHHSs, 3B'A30K») MICTUTb CTPYKTYpOBaHy iHpopmaLito npo ob'ekTv neBHOI npea-
MeTHOI ranysi. [lns nogaHHA peanbHux 06'ekTiB y 6a3i JaHMX 3 YCbOro Pi3HOMaHIT-
TA XapaKTepucTUK BigbupatoTb TiIbKM Ti, WO 3 AOCTATHIM CTyneHem TOYHOCTI
ONUCYHOTb O6'€KT Y KOHKPETHIA MpeaMeTHil ranysi. Taki y3aranbHeHi ob'ektn 6a3
JaHWX Ha3uBakoTb cymHocmsamu (aHr. entity). KoxHa cyTHICTb Ma€ Habip xapakTe-
pucTUK — ampubymis. Habip atpubyTiB cyTHOCTI — ue 3anuc, abo kopmex (aHr.
tuple). 3annc cknagaeTbes 3 nosig, y AKMX 3anmncaHi 3HaueHHs aTpmbyTis. 3anucy,
0ob'efiHaHi 3a NEBHOK O3HaKOH, YTBOPHOKTL BiOHOWeHHSA. Kiaroyem, abo nepsuH-
HUM K/It04eM, HasuBatoTb aTpubyT abo CyKynHiCTb aTpubyTiB, fKi OAHO3HAYHO
iBEeHTUIKYOTb 3anuc.

BiaHoweHHs nogarotb y Burasai mabauye (aHrn. table). KoxeH psgok tabaumui
MICTUTb 3anunc, a B KOXKHOMY CTOBMUMKY TabauLi 3rpynoBaHO NoJs, Y AKUX PO3Mi-
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LLeHO OAHOPIAHI AaHi Npo aTpmbyTn cyTHocTen. JaHi B Tabanusx mMatoTb Bignosi-
[aTV TakvM BMMOTaM:
® Y KOXXHOMY Mo/, TOBTO Y KOXHIW KAITUHLI Tabanui MiCTUTbCSA 3HAYEHHA O4-
HOro aTpubyTa CyTHOCTI;
® /laHi B CTOBMUMKY MatOTb OAHAKOBWUIA TUN (4MCa, TEKCT TOLLO);
KOXEH CTOBMUUK TabanLi Ma€e yHikanbHe iM's;

® KOXEeH 3anuc y Tabaunui yHikanbHWUA, TOBTO B TabauvLi HeMae 3anuciB, y AKMX

yCi MONS MICTATb OAHaKOBI 3HAYEHHS;

® MOCNIJOBHICTb PO3MILLEHHA PAAKIB | CTOBNUUKIB Y TabaunLi € AOBINBHOLO.

[ns apekBaTHOro BifOH6padkeHHs B3aEMO3B'A3KIB MiXK OB'ekTaMu NpeAMETHOI ra-
Ny3i B pensuiiiux 6a3ax JaHux BCTAHOBJEHO 830EMHI 38'A3KU MidK TabanusaMu, Lo €
Ay>Xe BaX/JIMBUM acnekTom. HarnowmpeHiwmnin tmn 3B'a3ky — «00UH-00-6a2ameox»,
KO/W OfHa CYTHICTb 3 OfHi€i Tabauui NOB'A3aHa 3 KiJIbkOMa CyTHOCTAMM iHLUMUX Ta-
6auLb. Tabanus, y AKi NOB'A3YETbCA TiIbKM OAHA CYTHICTb, € 20/108HOK (NEPBUHHOHD);
TabavLs, y AKiN NOB'A3aHI Kifbka CyTHOCTEW, — nidsie2/10r (BMOPUHHOI), KON KOXK-
HOMY 3anucy 3 OfHi€i TabauLi BiAMNOBIAAE OAVH 3aMnnC B iHLWIN TabanLi. Y BTOPUHHIN
TabAvLL CTBOPIOETLCA MOAE, Y AKOMY PO3MILLYETHCH MEPBUHHUIA KAKOY i3 FOJIOBHOI Ta-
6anui — 308HiWHIG ko4 (aHr. foreign key). 3a Tuny 38'A3ky «6azamo-0o-6azameox»
Kinbka OB'eKTiB OAHIEI TabAMLI NOB'A3aHI 3i KilbkoMa 06'ekTamK iHLWOT TabaunLi.

Ana npaBuabHOro @yHKLUiOHYBaHHS 6a3n AaHUX BaXkKJAWBO YCYHYTU HAoMip-
Hicme (aHrn. redundancy) faHux, sika MOXe MPU3BECTU A0 MOMWIKOBOI BUBIpKM
abo 3MmiHM gaHux. MNpouec nepeTBOpeHHsa 6a3n JaHWX BIAMOBIAHO A0 KOMMJIEKCY
BMMOT A5 YCYHEHHS HaAMipHOCTI Ha3nBatoTb HOpManisayiero 6asu OaHux.

BaxxnMBMM MOKA3HUMKOM SIKOCTI 6a3n AaHux € i yiricHicmes (aHrn. database
integrity) — BignoBigHicTb NpeameTHIN ranysi. Wogo 6a3n gaHux nepegbayeHo
obmexxeHHs yinicHocmi (aHrA. integrity constraints).

UinicHicme cymHocmeli (aHrn. entity integrity) 3abe3neuyerbcs, AKWO KOXHa
TabamLA Ma€e NEPBUHHUA KAtOY. Y MPOLLeCi AofaBaHHA 3anuciB Ao Tabanub nepe-
BiPAKOTb YHIKaNbHICTb TXHIX MePBUHHMX KAto4iB. 3a60POHEHO 3MIHIOBATWN 3HAYEHHS
aTpunbyTiB, WO BXOAATb A0 MEPBMHHOIO KJOYa.

UinicHicme nocunaHe (aHrn. referential integrity) 3abe3neuyeTbcs, fKWO Ans
KOXHOTIO 3HAUYEHHs 30BHILLIHbOrO KJKUa Yy BTOPUHHIM Tabauui € 3anunc y nepeBuH-
Hit TabanLi 3 TaKMM CaMUM 3HAYEHHSAM NMEPBUHHOTO KJtoYa.

OCHOBHI efleMeHTH pensuinHoi Mogeni nogaHo B Taba. 14.1.

Tabauus 14.1
OCHOBHi efleMeHTU pensAuiiHoi Mogeni

EnemMeHT pensuiviHoi Mmogeni ®opma nogaHHs
ATpnbyT 3aron0BoK cToBNUA Tabauui
BisHOLWEHHS Tabanuga
JomeH CroBneupb TabauLi
Koprex Papgok Tabanu,i
MepBUHHWI KAtOY OawnH abo kinbka aTpnbyTiB
CyTHicTb Onuc BnacTMBoCTel 06'eKTa
CxeMa BiJHOLLEHHS Pasok 3aronoBkiB TabauLi
Tvn aaHux Tvn 3HaueHb enemMeHTIB Tabanui
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BidHoweHHs € ABOBUMIPHOIO Tabauvuero, Wo MICTUTb aeski AaHi. CymHicme —
ue ob6'ekt Byab-akoi npupoan. Ampubym — ue MoiMeHOBaHa XapakTepucTuka
CyTHOCTI. ZloMeH — Lie MHOXWHa aTOMapHUX 3HayYeHb OfHOro Tuny. Kopmex — ue
3HaueHHsA BCiX aTpmbyTiB OAHOrO ek3emnaApa CYyTHOCTI y BifHOLWeEHHI. Koy (nep-
BUHHUU K/It04) — Ue MiHiManbHWUIA Habip aTpubyTiB, 3a 3HAUEHHAMMU AKUX MOXHA
OZIHO3HaYHO 3HAWTW KOXHUWI eK3eMNAap CyTHOCTI. Hopmanizayia si0HoweHs — Le
po36uTTa BCi€l iHPopmaLii Ha ABi abo Hinblue Tabauupb, WO MaroTb KpaLli BAaCTU-
BOCTI WOAO AOAaBaHHSA, 3MiHN Ta BUIYUYEHHS AaHWX.

Cucrema kepyBaHHA 6a3ot0 AaHUX

Ana niatpymkn dyHKUiOHYBaHHA 6a3 JaHMX BMKOPUCTOBYHOTb KOMIMIEKC Mpo-
rpam — cucmemy kepysaHHs 6asoro daHux (CKB/) (aHrn. database management
system, DBMS).

Kpim 3abe3neueHHs B3aeMOAIl kopucTyBada 3 6a3or0 faHMX, CUCTEMU Kepy-
BaHHA 6a3amMu AaHWX BUKOHYOTb TaKi QYHKLiT:

® CTBOPEHHs 6a3 AaHUX i iXHiX OCHOBHMX €EMEHTIB;

BBEAEHHSA, KOPUTYBaHHSA | BUNYUYEHHS JaHUX;

ynopsaaKyBaHHA JaHVX 3@ MeBHUMWU KpUTEPiAMY;

BMOIp CYKYMHOCTI AaHuX, WO BiANOBIAAOTb NEBHUM BUMOraMm;
odOopMAEHHA | NOAAHHA BUXIAHWUX AaHUX TOLLO.

[o cknagy CKB/L, BxoaATb ABi MOBM NpOrpamyBaHHA: MOBa OMUCY AaHUX (aHrA.
data definition language) i MoBa maHinyntoBaHHs gaHuMK (aHra. data manipulation
language). ¥ cyyacHux pensuinHnx 6asax AaHWX LWMPOKO 3aCTOCOBYHOTb aArOpuT-
MiuHy MoBYy nporpamyBaHHs SQL (structured query languare — moBa CTpyKTypoO-
BaHWMX 3anuTiB), ika Ma€ 3acobu i AN ONWUCY AaHWX, | ANS MaHINyAOBaHHA AaHW-
mMu. SQL Hanexntb A0 AeknapaTMBHUX MOB MPOrpaMyBaHHS, Y fKMX, Ha BiAMIHY
Bif, NpoLesypHMX MOB, BU3HAYa€ETbCA He MOCAIAOBHICTb onepawii, a yMOBU BUKO-
HaHHA 3anuTy.

14.2. CUCTEMA Microsoft Access

Cuctema kepyBaHHa 6a3amu gaHux Microsoft Access npusHadeHa ans pens-
LiHMX 6a3 gaHux. IHPopmaLito MPO xapaKTepUCTUKM MEBHOrO KJacy peanbHuX
06'ekTiB y pensuinHux bazax AaHWX 3aHOCATb A0 creuianbHux Tabauupb. KinbkicTb
Xapaktepuctuk (aTpmbyTiB), WO BU3HaYaKoTb CYTHICTb O6'eKTIB NEBHOrO Kaacy, Bia-
noBifae KinbkocTi ctoBnuiB Tabanui. KoxxHoMy 06'ekTy ofHOro knacy BignoBifae
OAVH pagok Tabauui. Ctoenui Tabamui pensuinHmux 6a3 gaHuUx Ha3nBarOTb NOIAMU,
a psaakn — 3anucamu. Tabanui € OCHOBOM pensauiiHOl 6a3n AaHux i MatoTb Taki
BNACTMBOCTI:

® KOXHWI efieMeHT Tabanui (KNiTUHKa) € eIeMEeHTOM JAaHWX;

® KOXHWI CTOBMeLb TabauLi Ma€ yHikanbHe iM's;

® KOXEH cToBMeLb y Tabauui oAHOPIAHWI, TOBTO CKNAZAETHCA 3 OAHOTUMHUX

enemMeHTiB. Lle MoxXyTb H6yTW umncna, TEKCT, AaTW, NIOTIYHI 3HaYeHHA, rpadivHi
06’ekTU TOLLO;
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® y Tabanui He Moxe BYTU OAHAKOBUX PAAKIB;
® pAAKM MatoTb OyTW 3 OZHaAKOBOD KiJIbKICTHO €/1eMeHTIB (MOoAiB), AKi € Pi3HO-
PiAHUMK | B3aEMOMOB'A3aHNMWY;

® MOCANIAOBHICTb PO3MILLLEHHA PAAKIB | CTOBMLIB € AOBIJIbHOHO.

OcHoBHuMUN o6’ektamu Microsoft Access € Tabauui, dopmu, 3anutu, 3BiTH,
MaKpoCK, MogyAi.

Tabauyi 6a3 gaHUX NpusHadeHi ana 30epexeHHs JaHuX MPO XapaKTepUCTUKM
06'exTiB NpesMeTHOI ranysi.

®opmu CTBOPIOIOTL AN1A BBEAEHHSA, Nepernsaay, KopuryBaHHA B3aEMOMOB'A3aHNX
AaHuX y 6a3i. 3a 30BHILWHIM BUMSAOM GOPMU BiAMNOBIAAIOTb 3BMYANHOMY AOKY-
MEHTOBI.

3anumu cayrytoTb ana Bnbopy 3 6a3n gaHux iHbopMaLii 3a NEBHUM KpUTEPIEM
abo cuctemotro KpuTepiie. 3a AOMOMOrOH0 3annUTy MOXHa TakoX AOAATH, BUNYUUTU
abo BiJHOBUTK AaHi B Tabauui, a TaKoX Ha OCHOBI BXe HasBHWUX Tabauup cTBOpU-
TV HOBI.

e CrBOpUTH

OCHOBHe
CTBOPUTK
MycTa 6a3a gaHux KoHTakTtn
) MoLwyK OHAANHOBMX LLABAOHIB

BiakpuTn

[ PekomeHaoBaHi nowykosi 3anutn: basa ganux bisHec XXypHanu TMpomwucnosicte Cnuckn Ocobucti KoHTtaktn

BiacTeXxeHHA aKTuBiB CrypeHTN KepyBaHHA noaiamun YnopaaKyBaHHA

3aBAaHb
MpoexTn Kanan 36yTy Northwind 2007

Puc. 14.1
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3gimu npusHaveHi ana GopMyBaHHA BUXIAHOMO JOKYMEHTa, KNI BUBOAATb, K
npaBuo, Ha ApPYyK.

Makpocu BUKOPUCTOBYIOTb AN 06'€efHAaHHA MEBHOI NOCAIAOBHOCTI AiN Nig yac
BMKOHaHHA 6aratoeTanHoi npoueaypy obpobieHHsa iHdopMmaLii.

Modyni MiCTATb NporpamMu, HanucaHi OAHIELD 3 aNrOPUTMIYHUX MOB, ANA peani-
3auii HecTaHAapTHWUX Npoueayp 06pobaeHHs iHpopmaLlii.

14.3. OCHOBHI EIEMEHTW CKBA MS Access

Cuctemy Access 3anyckaroTb i3 MeHto [Tyck abo 3a JONOMOroto Apaunka
Y cTrapTtoBOMY BikHi Access MOXHa BMOBpaTV OAMH i3 BapiaHTIB:
® CTBOPEHHA HOBOI NOPOXHbLOI 6a3u gaHux — [lycma 6a3a (puc. 14.2, a);
® CTBOPEHHS HOBOI 0a3M AaHWX Ha OCHOBI LWABAOHY, Y HUXHI YacTUHI SKOro
Bif06pa>katoTbCa MiHiaTHOpW WabAOHIB Ta CMMCOK KaTeropin JOCTYMHWX Lwa-
60oHiB (puc. 14.2, 6).

Access

Mycra 6a3a gaHmx

' paviy ™ "

| Database2 ‘

C:\Users\/Trogmmna\Documents\

*ﬁ Po3TaluyBaHHs

e 6a3n gaHnx
a

CryaeHTn

Mycra 6a3a gaHux

IM's pariny

T\Users\/llogmuna\Documents\

PosTalwyBaHHs

6a3u gaHux

6

Puc. 14.2
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[Jani 3a3HavaroTh iM'a Ta MicLLe po3TallyBaHHS HOBOI 6a3u faHuKX | HaTUCKaKTb
kHonky Cmeopumu. HoBa 6a3a gaHwWX, HanpWKaag 3aMoe/ieHHA, MICTUTb OAHY Mo-
poxHto Tabanuto (puc. 14.3). ®annm 6a3m gaHmx Access 2016 MaroTb PO3LLUMPEHHS
.accdb.

3amoBieHHs: ba3a aaHux - C:\Users...

®arin  OcHoBHe CTBOpeHHs 30BHIlWHI faHi 3Hapaaas 6a3v gaHux  [Josizka JERICYE]

MoaaHHA Kopotkuii Yncnosuii Mpolwosuii Bnactusocri Mepes.ipka

TEeKCT nonqa
[MogaHHA [opaaBaHHA 1 BUAANEHHSA ®opmatyBaHHA
Yci 06'ektin Acc... Tabuus ,

laenTndika  Knayime, wjob dodamu
Tabnunui (Hosni)
Tabnanusa
3anuc: 131 Bes dinbtpa lMowyk
MoaaHHA Tabanui Num Lock
Puc. 14.3

OcHoBHI enemeHTM BikHa Access (puc. 14.4):

1. Papok 3arosioBka — MICTUTb iM'A BIAKPUTOI Ba3n faHuMX.

2. KHonkun kepyBaHHSA BIKHOM — 320pHymu, Po320pHymu, 320pHymu y 8iKHO,
3akpumu.

3. KHOMKW KOMaHg, — 3Hauku i3 306pakeHHAMMN.

4. CTpiuka MIiCTUTb KHOMKW KOMaHA,

5. Bknagkm — Ha3BW CTPIYOK, AKi OB'€EAHYIOTb KOMaHAHI KHOMKW 3a QYHKLiO-
HasbHUM npuHumnom: ®Paiin, MopaHHsA, CTBopeHHsA, 30BHIWHI AaHi, 3Hapaaan
6a3u gaHux, JoBigka.

6. KHonka 320pHymu cmpiyky.

7. MNaHenb WBWAKOrO AOCTYNY — LWBUAKNA JOCTYN A0 KOMaHZ i3 Pi3HWX BKAaAOK.

8. KoHTekcTHa Bk/iaska — BiAMNOBifa€e KOHKPETHOMY OB'EKTY Ta MOrO MOTOUHO-
My cTaHy. Hanpuknag, skwo B 6a3i gaHux BigKpUTM Tabauuto, TO aBTOMaTUYHO
3'ABUTbCA BKNagka Poboma 3 mabauysmu.

9. Po3ginn, npu3HayeHi 419 NPUCKOPEHHS JOCTYMY KOMaHZ, AKi MiCTATb IHCTPY-
MEHTW Ha CTpiukax (Hanpwknag, y po3gini PopmamysaHHa mekcmy BKNaAKM
OcHoBHe MICTATbCA OCHOBHI iIHCTPYMEHTU: HaKpec/ieHHA i po3Mip WpudTy, BUPIB-
HHOBaHHS TEKCTY, MOro KoAip Towwo). Bci po3ainv matoTb Ha3ew.

10. Bknagku BigKpuTUX 06'eKTIB.

11. O6nactb 06'exTiB (06N1aCTb NEPEXOAIB).

12. Ha3BWu BCix 06'ekTiB, AKi BiobpaxatoTbcs B 0bnacTi 06'ekTip <.

13. PAJOK CTaHy — OCHOBHIi e1eMeHTU KepyBaHHS, 33 JOMOMOTrOH AKUX MOXHa
WBMAKO NEPexXoanT MidXK MOAAHHAMW aKTMBHOIO BikHa, MOBIAOMAEHHA MPO CTaH,
nowyK Ta MacluTabyBaHHS.
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@

QRSN rcopenilozHiuni aa lSHapAaan bazw aaryoRloBiAK

MopaHHs @

MopaHHs
Ycifob'ektn Acc...

®
® as

Puc. 144

14. KHonka nogaHHA. Jns KOXHOro 3 06'ekTiB 6a3u faHWx AOCTYMHI Pi3Hi no-
JaHHA (Hanpuknag, Tabanui MoxHa Bigkput B ModaHHsa mabauyi abo KoHcmpyk-
mop).

15. Poboua obnactb, Ae 34iNCHIOETbCA poboTa 3i BCiMa ob'ekTamm 6a3u gaHux.

14.4. TABZINLI A POBOTA 3 HUMM

OcHOBHI onepalii 0bpobeHHs iHPopMmaLii y Microsoft Access BMKOHYHOTb 3a
ZLOMOMOrOH BOBMMIPHUX MPAMOKYTHUX Tabanub. ¥ Tabamuax po3MilleHo iHpop-
MaLito MpO HaMBaXXAMBILLI XapakTepUCTUKM MeBHOro knacy o6'ekTiB. KoxHoMy
06'ekTy BiAMNOBIfAE OANH psdok Tabawuui. [aHi, Wo MICTATbCS B OfHOMY PsAKY, —
ue 3anuc (puc. 14.5, 7). Omxe, KoxkeH 06'eKT i3 NeBHOro knacy 0b'ekTiB xapakTepu-
3YETbCA OAHMM 3anncom. KoxeH pAafoK CKAafaEeTbCA 3 OAHAKOBOI KibKOCTI KNITU-
Hok — nosig (puc. 14.5, 2). lo noniB 3aHoOCATb IHPOpMaLito (gaHi) Npo neBHy
Xapaktepuctuky (ampubym) ob'ekta (puc. 14.5, 3). OAHOTUMHI NOJsA, PO3MiLLEHI
OZHe NiJ OAHWM, CTaHOBAATb CMosneyb Tabaunui, SKOMY HaaatoTb iM'A. TOX KOXEH
cToBreupb (KOJOHKA) TabvLi ONUCye XxapakTePUCTUKY (aTpmbyT) O6'EKTiB MEBHOMO
Knacy.
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CtBOptOtOUN CTPYKTYpY Tabauui
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, ®dipmun
(pI/IC.. 14.5), obos A3KOBO 3a3Haua- Koa bipmn ipwa Agpeca  Tenedow
tOTb iMeHa 1 Tnw nonis. OcKinbkn y 101 BepxosuHa Mykaueso — 456-98-47
cToBnUi Tabauui po3MilieHi nons 102 AHinpAr Aninpo 455-87-98
o . .. 103 Nntyc| MonTasa 123-65-78

OAHOro T.l/II'Iy “ Il\{lGHI, TO IMA I TN 104 Mopsauo Opeca 987-45-63
nona € IMeHeM | TUNOM CToBMNUA. 105 CmayHeHbke Xutomunp  321-56-98
TWN NoAns BU3HaYae TUM AaHuUX, WO 106 Conopuuii  Bitwmua  213-45-89

. . ! 107 CoHeuko  Xapkis 345-45-98
36epiratoTbCs B LLbOMY MOJI. -0

Tnnw AaHNX, ﬂKI. BVlKOleCTOBy' 3anuc: 337 bes dinbtpa Mowyk
toTb B Access, BifgobpaxeHO B Num Lock
Tabn. 14.2. Puc. 14.5
Tabauus 14.2
AocTynHi TMNN aaHnx
Tun paHumx BukopucraHHa

Kopotkuii Tekct

[na 36epiraHHa andaBiTHO-LMOPOBMX CUMBOJIIB 3aBAOBXKMN
Bi4 0 go 255, Takmx gaHux, AK iIMeHa Ta agpecy, a TakoxXx As
yncesn, sKi He NOTPebyrOTb 06UNCIEHD

JoBrui Tekct
(Mone Memo)

[ns 36epiraHHsA ab3aLiB TekCTy: pe3toMe, KOPOTKMX OMUCIB,
20 65 536 andaBiTHO-LMPPOBUX CUMBOIB

Yuncno

[ns 36epiraHHA YMCNOBUX faHUX. YNCNOBI 3HaUEHHA (Lini
abo apobosi). 1, 2, 4 abo 8 HanTis

Bennke umncno

Yucnosi 3HaueHHA. 8 balTis

[JaTta 11 vac

36epiratoTbcs faTta M yac pisHUX popmartis. 8 balTiB

lpowoBsa ognHMLUA

[Ans npoBeAeHHs po3paxyHKiB i3 rPOLLIOBMMUN 3HAUYEHHAMM
abo ana obuncneHb i3 GikcoOBaHOK KOMOLO, Y AKMX NMOTPibHa
BMCOKA TOYHICTb. MPOLLOBI 3HaueHHs (rpH, $ Towo). 8 HawiTis

ABTOHyMepaLis

YHikasbHe unmcnoBe 3Ha4YeHHs, ke y Access aBTOMaTUYHO
BCTaBAAETbCA B pasi AofaBaHHA 3anucy. 4 6antu

JIoriuHi 3Ha4YeHHA BCTAHOB/IOKOTL A MOAIB, AKI MOXYTb Mic-

Tak / Hi TUTW OfHE 3 ABOX MOXJIMBUX 3Ha4Y€Hb, Hanpuknag: «Tak / Hi»
abo «True / False». 1 6iT
O6’extn OLE — pns 36epexeHHs rpadivyHmx 06'ekTiB (Hanpwm-
O6'ekt OLE knag, dotorpadiii) 3 iHWKMX Nporpam, fKi NIATPUMYHOTb LitO

TexHosorito. He binblue Hixxk 1 6ant

FinepnocunaHHs

BctaHoBAtOMOTL Ans 36epexxeHHs rinepnocuiaHb, AKi HagaroTb
6e3nocepesHin 4oCTyn A0 BEOCTOPIHOK i CTBOPEHHSA 3B'A3KIB
3 ob'ektamu Access, AKi 36epiratoTbcs B 6a3i faHmMx

[ns BknageHHsa pannis. Pannm y dopmati MDB He niatpumy-

niACcTaHOBOK

BrAaAeHHs FOTb TN JaHWUX «BknageHHs». o 2 [6alTie
[na cTBOpeHHs BMpasy, AKNA BUKOPUCTOBYE AaHi 3 OAHOTO
O6umncntoBaHNin abo kinbkox nonis. Paran y dpopmati MDB He nmigTpumytoTs
™N AaHux «ObuncatoBaHUN»
Maiictep ®aKkTUUYHO He € TUNOM JaHWX, BUKOPUCTOBYHOTb AN GinblLu

eEKTVBHOTO | KOPEKTHOTO BBEAEHHS JaHWX
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B Access ans cTBopeHHs Tabavub nepegbaveHo pexummn Tabauysa i KoHcmpyk-
mop, TakoX MOXHa 34iCHIOBATK iMMNOPT TabaKLb i3 30BHILLHIX AXepen.
Ana ctBopeHHsa Tabauui B

Tabauyal
pexumi Tabauys notpibHO BYK- laeHTudika  Knaywime, wo6 dodamu
6paTu Ha BkaagLi CmeopeHHs B (Hoswi)
rpyni Tabauyi komaHay Tabau-
ysa. Mepwnm nonem aBToMaTHY- A
3anuc: 131 be3 dinbtpa Mowwyk

HO CTBOpUTbCA IOeHMugbikamop
i3 TMNOM JaHux AsmoHymepa-
uyis (puc. 14.6). Puc. 14.6

Lo6 nepelimeHyBatn none IdeHmugbikamop, NOTPIGHO ABiYi KAALHYTW NiBOHO
KHOMKOK MULLI Ha MoAi N BBeCTU Ha3By Kod 3amoesieHHs abo 3a AOMOMOrow KO-
MaHAN KOHTEKCTHOro MeHro [lepeliMeHysamu nose. [dani ctBoputu apyre nose,
HaTMCHYBLUM Ha KHonky KnayHime, wob dodamu (tvn nons — Yucio) i BBECTU
noro Hassy Kod mosapy. AHaNoriyHoO MoX-
Ha gojatm Ao Tabavui Taki nona: O6cse  3b6epertn Ak
npodaxy (tvn nons — Yucno), Jama npo- ' Tabanyj:
daxy (tvin nona — Jama i 4yac) i Kod pipMU  Kuura 3amMoB/eHb
(TN nons — Yuci0). 3 KOHTEKCTHOIO MEHH
apavika Ta6uys1 obpatv komaHay 36epez- Cracysati
mu, y BIiKHI Aianory, Wo Bigkpwuaoca (puc.
14.7), yBectu iMm's Tabanui KHuea 3amosnieHb
i HaTUCHYTK KHonKy OK.

3anoBHeHa CTBOpeHa Tabauus 3 BUXIAHMMU JaHVMWU MOXE MaTu, Hamnpukiag,
Takuin surnag (puc. 14.8).

KoHcmpykmop € HaedeKTUBHIWIMM 3acOo60M Mo6yA0BM TabauvLb i3 LUIMPOKU-
MU MOX/IMBOCTAMMK BMBOpY napameTpis. o6 BiakpuT Tabamuio B pexxmMi KOH-

Num Lock

Puc. 14.7

KHura 3amoBneHb

Kog 3amoBn  [lata 3amMOB/IEHHS Koa TtoBapy O6car npogaxy  Koa dipmm

101

3anuc: 12312 Be3 dinbtpa Mowyk
Num Lock

Puc. 14.8
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KHura 3amoBneHb
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IM'ss nons Tvn gaHmx Onunc (Heob0B'A3KOBO)
Kop, 3amoBAeHHs Yuncno
[laTta 3aMoB/ieHHs [Hata 1 yac

Kog ToBapy
Ob6car npogaxy Yucno
Kog, dipmu Yuncno

3aranbHi [igctaHoBKa

Po3mip nons
®opmat

KinbHicTb 3HaKiB nicns Ko ABTOMAatuU4HO

Macka Bsoay

Miannc

3Ha4eHHsA 3a NPOMOBYaH

MpaBuno nepesipkn

TekcT nepeBipku

O60B'A3k0BO Hi
IHAEeKCOBaHO Hi
BupiBHIOBaHHA TekcTy Mo ueHTpy

cTpykTOop KHu2a 3amoe/seHHs no-

TpibHO BWbGpaTM Ha BkAaALi
OcHosHe — [lodaHHA — KoH-
cmpykmop.

[ns ctBOpeHHs Tabauui B pe-
Xumi KoHcmpykmop Tpeba nepe-
WTM Ha Bknagky CmeopeHHs i B
rpyni Tabauyi Bnbpat KOMaHay

KoncTpykTop

KoHcmpykmop mabauye ‘e,
3'aBUTbCA BiKHO KoHCcmpykmopa,
O CKNAJAETbCA 3 ABOX YaCTWH.
Y BepxHin yactmHi (puc. 14.9, 7)
BifOOpaXxatoTbCs  CMMCOK MoJiB
Tabanui, TN AaHUX ANS KOXHOro
nosna Ta onuc nossa (onucysatu
nosia He obOB'A3KOBO), @ B HUX-
HiM (puc. 14.9, 2) — BAacTMBOCTI
BMbOpaHoro noss  (Hanpuknag,
po3mip i dopmatr nons, Macka

Kopotkuii Tekct

@

BnactmuBocTi nons

[Josre uine uncno

@

Tvn AaHMX BM3HAYa€e TUMN 3HaYeHb, AKi
MOXHa 36eperti B noi. HatucHiTb
knasiwy F1, wWob nepernsHyTn po3gin
JOBIKM MPO TUMW AaHWX.

Puc. 14.9

KHura 3amoBnieHb Mepenik ToBapis

IM'a nons Tvn gaHmx
Kog toBapy Yucno ™
Hasea ToBapy Kopotkuin Tekct
LiHa JlOBrviA TekCT
®oto Yucno
Benwuke uncno
[lata 11 yac

[laTa 11 yac, posLmpeHi

3aranbHi MigcTaHoBKa fpowosa oanHMUA

Po3mip nons [log ABTOHYMepaLlis
dopmar Tak/Hi
KinbHicTb 3HaKiB nicaa ko ABT||O6'ekt OLE
Macka BBOAy

Miannc

3Hay4yeHHA 3a NPOMOBYaH
MpaBnio nepesipku
TekcT nepeBipku

lnepnocuaaHHA
BknaaeHHs
O6umncntoBanbHUM
Malictep nigcTaHoBOK...

O60B'A3k0BO Hi

IHAEeKCcOBaHO Hi

BupiBHIOBaHHA TekCTy 3arasnbHe
Puc. 14.10

BBEAEHHSA JaHWUX y NOJe, YMOBU Ha 3HAUYEHHS TOLLLO).
Y po3gini IM's nosis BBOAATL iMEHa CTBOPHOBAHWX MOAIB, @ B po3aini Tun daHux
AN KOXHOTOo noas BMbupatoTb TMN gaHux (puc. 14.10). ¥ posgini Onuc MoxHa 3a-

JaTu BIANOBIAHWI KOMeEHTap.
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Bmict Bknagkm Baacmugocmi nosia 3MIHHOETBCA 3aneXHO Bif TuMy Mons

(tabn. 14.3).

Tabauus 14.3
BnactuBOCTi TeKCTOBOro nons

BnactuBictb nons

BukopucraHHs

Po3mip nons

Kopotkuii Tekct (o 255 cumsoniB)

®opmat

HanawTyBaHHA BUMAAY AaHWX Y NOAI Nif Yac BiAoOpaXeHHs
abo Apyky

Macka BBoay

BigobpaxkeHHA cMMBONIB pejaryBaHHA AN KepyBaHHA BBEJEH-
HAM JaHuX

Mignuc

BBeseHHs TeKCTy, AKUIA CTaHAAPTHO Bif06paXkaeTbCs B Mignucax
dopwm, 3BiTIB | 3anuTiB

CraHgapTHe 3Ha-
YeHHs

ABTOMaTUUHE BM3HAUEHHS A5 NOAS CTaHAAPTHOrO 3HAUYEHHS B
pasi JofaBaHHA HOBMX 3amnucis

Mpaswuno
nepe.ipKu

HanawTyBaHHA BUpasy, Ak Ma€ byTn iICTUHHWUM Yy pasi joja-
BaHHA abo 3MiHEeHHsA 3Ha4YeHHS B LibOMY MOi

TekcT nepesipku

BBeseHHS TEKCTY, AKUIA Big0bpaXaeTbCs B pa3i MOPYLUEHHA BU-
pa3sy 3 noaa BnactmBoCTi [Ipasuso nepesipku

O60B'A3K0OBO

MoTpibHO BBECTU AaHi B nose

Jo3sonntum
HY/NbOBY AOBXMWHY

[lae 3mory BBeCTV PAAOK i3 HYIbOBOHO JOBXMWHOK («») B TEKCTO-
BOMY NoJi abo B NoJi NPUMITOK (SKLLIO Ma€ 3Ha4eHHs Tak)

rlpI/ICKOpI-OE A40CTYyNn A0 AaHUX Y UbOMY nosni 3a AONoMoror

IHAeKkcoBaHO .

CTBOPEHHSA Ta BUKOPWUCTaHHA iHAEeKCY
CTncKkaHHS CTncKaHHA TeKCTy, AKMA 36epiraeTbca B LLbOMY NOJI, AKLLO 36epi-
FHOHikop, raeTbCA BENNKUIN TeKCTOBUI dparmeHT (>4096 cumBoniB)

Pexxum pepakropa
IME

Bu3Hauae nepeTBOpeHHs CMMBOAIB B asilicbkilt Bepcii Windows

BupiBHIOBaHHA
TeKCTy

Bn3HaueHHs BVIpiBHPOBaHHFI TEKCTY

Micns cTBOpEHHS BCiX MOAIB i BU3HAYEHHS IXHIX BNACTUBOCTEN Y KOHTEKCTHOMY
MeHIO Tpeba Bubpatn komaHay 3bepeemu. 3'SBUTbCA AianoroBe BiKHO, B SIKOMY,
3aMicTb iMeHi Tabauusal, Tpeba BBecTn iM's HOBOI Tabawvui, Hanpwknag [lepenik
moeapis i HaTncHyTK KHonky OK. Mpwukaagn gaHux Ana 3anoBHeHHA Tabanub [Te-
penik mosapis i @ipma HaBeseHo BiANOBIAHO B Tabanuax 14.4 i 14.5.

Tabauusa 14.4
BuxigHi gaHni Tabnavui Mepenik moeapie

Kog dipmu dipma Agzpeca TenedoH
101 BepxoBuHa Mykauese 456-98-47
102 [JHinpsaHka [AHinpo 455-87-98
103 Jntyc [MTontaBa 123-65-78
104 Mopsuok Opeca 987-45-63
105 CmayHeHbke Kntommp 321-56-98
106 Conogouyi BiHHMUS 213-45-89
107 CoHeuko XapkiB 345-45-98
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Tabauus 14.5
BuxigHi aani Tabauui ®Pipma

Kog ToBapy Ha3sa ToBapy LliHn
10 AHaHacu 75,00 rpH
20 banaHwn 29,00 rpH
30 BuHorpag 58,00 rpH
40 KiBi 45,00 rpH
50 KaByH 25,00 rpH
60 Anns 63,00 rpH
70 Xypma 57,00 rpH

CTBOpEHHA CTPYKTypw Tabaumui, K NpaBuIO, 3aBepPLUYETLCA BU3HAYEHHAM nep-
BUHHO20 KJ/10Yd, SKUA OAHO3HAYHO BM3HAYa€ KOXeH 3anuc Tabauui. MMepsuHHUl
Kk/tod — Ue ogHe abo Kisbka MoJiB, 3MICT AKUX YHIKaJbHUA (He MOBTOPHOETHCSA)
ANA KOXHOro 3anucy. JoTpuMaHHA i€l ymoBuM 3abe3neuye LinicHiCTb gaHux. MNep-
BUHHWI KHOY BBOAATb 3a KOMaHA0t0 K/ro4ose nosie KOHTEKCTHOTO MeHo Bubpa-

Horo nons abo 3a AOMOMOrOH KHOMKK "™ Ha Bkaagui KoHcmpykmop. Ao
KJHOU CKNafeHo, TOBTO CTBOPEHO 3 KiZIbKOX MOJIB, TO croYaTky HeobxigHO BUAIAN-
TW iIMEeHa UMX MOAIB JNiBOK KHOMKOK MWL W, TPUMarouM HaTUCHYTOK KAaBilly
CTRL, HaTUCHYTK KHONKY K/royose nose.

AKLWO KOpWUCTyBay He BU3HAUYMB KOYOBE Moje, TO CUCTeMa aBTOMATUUHO
CTBOPHOE KNAHOYOBE Nosie 3 iM'aM [0eHmugpikamop i TMNOM gaHux ABmoHymMepayis.

Y pexumi KoHcmpykmop MOHa CTBOPHOBATWU i 3MIHIOBATK TiIbKU CTPYKTYPY
TabauLi. 3anoBHEHHSA TabaWL AaHUMU BUKOHYETLCA Y pexumi ModaHHa mabauyi.

Yci 3anucy Tabauui 6a3m gaHMx MOXHa iMMOPTyBaTU 3 iHWMKX 6a3 AaHu,
a Takox i3 dannis Excel abo TekctoBUx darinis. [Ans LbOro HeobXiAHO Ha BKAAALL
3osHiwH{ OaHi B rpyni IMnopm ( 38'A3y8aHHA BWOpaTW OfWH i3 BapiaHTIB
(puc. 14.11). Biakpuetbca mMaicTep iMNopTy Ta 3B'A3yBaHHA Ompumamu 308HIWHI

Palin  OcHoBHe CTBOPEHHSA 3Hapaaaa 6asu gaHux  Josigka

R

Hose axepeno 36epexxeHi Exel TekctoBui
AaHnx onepaLtiii ekcpopty dann
3 ¢aiiny KHura 3amoBneHb Tabanuysal Tabanuya2

13 Gazu AaHMX» Access IMnopt 6a3u paHux Access
IMNopT AaHuUX 3 iHWOT 6a3n
AaHux Access abo

I3 oHnaliHOBUX CTYXK6 I3 SQL Server 3'ACyBaHHA 3 LMK
AaHUMK.

3 iHwmx pxepen 3 6a3u gaHux Azure

3anvm ®aiin dBASE
Mepenik ToBapis 3anut

Puc. 14.11
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O0aHi — ba3a daHux Access. Y TekctoBe nose IM's galiy BBeCTU iM'a BUXigHOT 6a3u
AaHvx. Jani Bubpatn koMaHay ImMnopmysamu mabauyi i HaTUCHYTU KHonky OK.
Biakpuetbca pianoroee BikHO [IMnopmysamu o6'ekmu. Ha Bknaaui Tabauyi
BMHpaTtn Tabaunui, Aki NOTPiIBHO iMNopTyBaTK, ¥ HaTUCHYTK KHONKy OK.

CtBopeHi Tabauui MOXHa peaaryBati B pasi HeobXifHOCTI B pexuMi KoH-
cmpykmop abo lNodaHHa mabauyl.

o6 BunpaBut nomuakn B Tabauvui, BUKOPUCTOBYIOTb BikHO KoHCmpykmop,
WO MICTUTb yCi MoAA Ta NapaMeTpu pegaroBaHoi Tabauui. 3acobu Lboro BikHa Aa-
FOTb MOX/INBICTB:
3MIHIOBaTW iMeHa NOAIB, iXHi TUMN | NapamMeTpuy;

BWJyYaTW Nnons 3 Tabauui  foaaBaTi HOBI;
3MiHIOBaTWU NOCAIAOBHICTb MOJIB;
3MiHOBaTW abo 3a4aBaTy HOBI KJHOUOBI MOJAA TOLLO.

IM'S W TMN Nosfs MOXHa 3MIHHOBaTK 3a JAOMOMOrOK Kjasiw Backspase abo
Delete. IM's peparytotb abo BBOAATb 3aHOBO, @ HOBWIA TWUM Moas BMOMparoTb 3i
cnuncky ctoBnudA Tun daHux. na KOXHOro TMny AaHWX 3a AOMOMOTO eNeMeHTIB Y
HWXKHIN YacTuHI BikHa KOoHCmMpykmopa 3a3Ha4varoTb BAaCTUBOCTI.

Llo6 3MiIHUTK NOCNIJOBHICTL PO3MILLEHHS MOJIB, BUAINAIOTL NOTPIOHWIA PAjOK
3a JONOMOTOK MULLI — 3'ABAAETLCA CTPinKa . Tpeba KaaLHYTV MULLERO Ha CTpin-
L, 3aXONuUTK, TPUMAKOUM HaATUCHYTOK NiBY KHOMKY, MaJeHbKWUIA LUTPUXOBUIA NpA-
MOKYTHMK Mif, CTPINKOK | MepemMicTUTL BUAINeHWI pajoK y NoTpibHe Mmicue.

o6 Buayuntn none 3 tabauui, NOTPIGHO CnoyaTky MOro BUAIAWUTK, @ MOTIM
HaTUCHYTW Ha knasiwy Delete. MoXHa BMAyYaTW TakoX TPYNu CYyMIDKHUX i Hecy-
MIDKHWX MoAiB. Fpyny CyMiDKHMX MOAIB BUAINAFOTL TaK: COYaTKy BUAINAIOTL nepLue
noJse 3 AianasoHy, a Aaji 3a HaTUCHYTOI KHOMKW Shift — ocTtaHHE nose AianasoHy.
Mona Apyroi HECYMIDKHOI rpyni BUAINAKOTb 3@ HAaTUCHYTOI KHomku Ctrl.

HoBuin pagok AoaatoTb 3a AOMOMOrot KOMaHAM Bcmasumu psAaoKU Yy KOHTeK-
CTHIN Bknagui Poboma 3 mabauysamu — KoHCmpykmop Haj, BUAINEHUM PAAKOM i3
nosHaukoro B abo koMaHau Jodamu psdok i3 KOHTEKCTHOTO MEHK BUAINEHOrO
pagka.

14.5. CTBOPEHHA 3B'A3KIB MDK TAB/IMUAMU

Tabavui Mmictatb iHbopMauito Npo 06'ekTU NMpesMeTHOI ranysi, AKi NoB’'A3aHi
Mi>XK coboto y npoueci ix dyHKLIOHYyBaHHSs, TOMY AN afeKBaTHOrO BigobpakeHHs
peanbHUX npoueciB Tabauui Texx mMatoTb ByTn B3aeEMOMOB'A3aHi. 3B'A3KM MiX Ta-
6/MUAMN BCTAHOBAKOKOTH BiAMNOBIAHO A0 iHOpPMaLiMHO-NOriYHOT Mogeni npea-
METHOI ranysi.

Mporpama aBTOMaTU4YHO BM3HAYa€ 3a BUOPaHUM MOAEM TWM 3B'A3KY MiX Ta-
6anusaMn. AKLWO NOB'A3aHi NOAA FONOBHOI | NiANOPAAKOBaHOI TabanLb € yHikanb-
HMMM KJKOYaMU, TO BCTaHOBOETLCA 3B'A30K 1:1 («0ANMH-A0-04HOTrO»). AKWOo none
3B'A3KY B FO/IOBHIN TabavLi € yHiKanbHUM KArOYEM, a B NigNOPAAKOBaHIN — Hi, TO
BCTAHOB/OETbCA 3B'A30K 1:M («oanH-go-6aratbox»). Ans obox TvMiB 3B'A3KY €
MOXMBICTb 3aaTV NapaMeTp 3abe3neueHHs LifiCHOCTI AaHWX, WO O3HaYaE BUKO-
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HaHHA TakUX YMOB: He MOXHa BMAy4YaTV 3anuncu 3 ronoBHOI Tabaunui, AKLO He BK-
Nly4eHOo MOB'sI3aHi 3 HUMMK 3anucK B NiANOPAAKOBaHIA Tabauui; y nignopsaakoBaHy
TabANLIO HEe MOXHa BBOAWTM 3amMuC i3 3HAYEHHAM KJHYa, AKOrO HEMAa€E B ro/o-
BHI TabAWLj; 3MiHY 3HaueHb KJjtO4Ya 3B'A3KY FOJOBHOI Tabauui cnif 3aincHOBaTU
BiZAMNOBIAHO A0 3MiH MignopsaKoBaHOI TabamLi.
MepBMHHI KNHOYI BUKOPUCTOBYHOTb A5t 3B'A3KY Tabauvub. Mons B iHWIiM Tabanui,
AKi NOB'A3YIOTh i3 NOJIEM NEPBUHHOIO K/KOYa, Ha3VMBaKOTb 308HIWHIM K/IHOYEM.
LLlo6 BcTaHOBUTM 3B'A3KM MiX TabanuaMu, NoTpibHO NepenTn Ha BKAaaky 3Ha-
pA00a 6a3u daHux — 38’A3ku Ta
B rpyni 38'A3kU HAaTUCHYTW Ha  BigobpaxeHHs Tabauui
KHoMKy 38'A3ku. Y BikHi Bido-
b6paxeHHs mabauyi Bubpatn

Tabavui | 3anutn = Pasom

BCi TabAML B HaTcHYT kHon- (TR
Ky Jodamu, Hanpwuknag KHueza Mepenik ToBapiB
3amoesnieHs, [lepenik moeapis i ®Pipmu

@ipma (pwc. 14.12). Tabanui Bi-
paobpaszatbca y BikHi  38'A3KU.
JliBolO KHOMKOK MU HaTUC-
HYTK KntovoBe none Kod mosa- 3akpuTi
py Tabauui lMepenik mosapis i =
nepeHect Moro Ha none Kod Puc. 14.12

moeapy Tabauvui KHuza 3amos-

JleHb. Y pe3ynbTaTi Ha ekpaHi  PejaryBaHHs 3B'a3kiB

3ABUTBCA  BIKHO PeaGZyBGHHFI Tabanus/3anuT: MoB'A3aHa TabauLA/3anunT:

33,}:’3K[8 (leC. 1413): y HKOMy ®ipmmn KHura 3amMoB/eHb
MOTPIGHO BCTAHOBUTU Mepemn- ., Bipmi Ko dipun Ckacysatu
Kaui:

.. . Tun o6'egHaHHS...
e 3abe3neyeHHs LinicHOCTI

AaHUX; 3abe3neueHHs LiNICHOCTI AaHNX 026
] KaCKa,D,He OHOBJ1IeHHA KackagHe oHOBNEHHsA NOB'A3aHMX NONIB
MOB'a3aHUX MNOIB: KackagHe BUAaneHHs nos'a3aHux nonis
I
e KackagHe BUAANEHHSA
, . Tun 38'a3ky:  OAWH-A0-6aroTbox
NnoB A3aHWMX MOAIB.
Takox Yy Ll,bOM){ BIKHI BIAO- Puc. 14.13
6pa)Ka€TbCFI TN 3B A3KY «O4WNH-
J0-6aratbox». Microsoft Access X
[na cTBOpeHHsA 3B'A3KY MiX
Ta6fIVILI,$|Ml/I KHuea 3amossieHsb i | 36epertu 3miHW, BHeCeHi 40 PO3MiuyBaHHs '3B's13ku'?
®ipma noTpibHO BMKOHATK Taki -
Tak Hi Ckacysatu

cami gii. TMicna 3akpuTTsa BikHa
38'A3ku  Access  3anporoHye Puc. 14.14
36epertm 3MiHW, BHeCeHi J0

pO3MiuyBaHHA «38'A3KU», ANA

4YOro HeobXifHO HAaTUCHYTU Ha KHOMKY Tak (puc. 14.14).
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Pe3ynbTaT BikHa 38'A3ku Ans 6a3n gaHWx 3amossieHHs HaBeaeHOo Ha puc. 14.15.
3B'A3KM MiXK TabaMLAMM Takox CTBOPHOKOTL 3a gonomoroto Malicmpa nidcma-
HOBOK.

:{ 3B'A3KMN
Mepenik ToBapiB
- ¥ Koa ToBap
= y
X HasBa ToBapy
KHura 3amoBneHb f Uina
% Koa 3amoBneHHa ®oto
[Jata 3amoBneHHS
[+ ]
Kog ToBapy —
Obcar npogaxy | ua
Kog ¢dipmu _“‘\ Pipmu
S| B Kog dipmn
dipma
Agppeca
TenedoH
Puc. 14.15

14.6. 3BACTOCYBAHHA 3ANUTIB ANA OBPOBJIEHHA
| NOAABAHHA IHOOPMALLII

IHbopmauia, wo 36epiraeTbca B H6a3ax gaHux, Bigobpaxkae cTaH i OyHKLIOHY-
BaHHA peasbHWX 06'ekTiB. [na 06pobneHHs iHbopmauii B Tabanusx, 3acTocoBy-
FOTb MOTY>XKHUM | THYUKWI IHCTPYMEHT — 3anumu.

3a AOMOMOroK 3anuTiB MOXHa BMKOHYBaTW Taki onepauii: Bubpatn 3anucy,
WO 3340BOJIbHAIOTb MEBHI BMMOrY, i3 KiJlbKOX Tabauub; foAatv A0 NigCyMKOBOI
Tabauui nonsa 1 y pasi HeobXiAHOCTI BUKOHATU OOUMNCAEHHA AN HUX; 3rpynyBaTy
3anNUTV 3 MEBHUMW O3HaKaMu y BU3HAYEHOMY MOJi; KOPUCTYHOUNCh HasBHUMMU
TabAnuAMK, CTBOPUTU HOBY TabauLO; BUAYYUTM 3 MOB'A3aHMX Tabavub 3anucu,
WO BigNOBiAatOTb MEBHMM YMOBaM TOLLO.

Y Microsoft Access € Taki BUAW 3aMnunTiB:

® 3anuT Ha BMOIPKY, B pe3yabTaTi BMKOHAHHA SKOro BUOUparOTbCA faHi 3

noB'sA3aHMX Tabauub, a TakoX Tabaunub, NOOyAOBaHMX Mif Yac 34iINCHEHHS
IHLWMX 3amnuTiB;

® 3aMuT Ha CTBOPEHHS HOBOI Tabanuj;

® 3aNUT Ha OHOBJIEHHSA, KW Aa€ 3MOTy BHOCUTW 3MiHW O rpynu 3anwcis;

® 3aMWT Ha AOJaBaHHA, 3a AOMOMOIOH fKOro AOAAtoTb 3anuMcy Ao Tabanup

6a3un gaHux;

® 3aMnuUT Ha BUNYYEHHS JaHWX;
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® 3anuT i3 NapameTpamu, Nig Yac BUKOHAHHA AKOrO KOPUCTYBay MOXe BBECTM
Yy AialoroBoMy BiKHi KOHKPETHE 3HAaUYEeHHSA 1 NOTIM oZep>kaTu NOTPIGHUIA pe-
3y/nbTart;

® 3aMuT i3 NoaeM, WO OBYMNCAIOETBCS;

® MepexpecHUin 3anuT, AKUA Ja€ 3MOTY rpyrnyBaTy 3a KiJlbkOMa O3HakaMMu.

B Access MOXHa CTBOpOBaTW 3annTu:

® 3a gonomoroto Maticmpa 3anumis;

® vy pexumi KoHcmpykmopa (Makema 3anumy);

e mosoro SQL.

[na ctBOpeHHA NpocToro 3anuTty 3a gonomororo Mawcrpa 3anuTiB Ha BKAaj-
ui CrBopeHHA B rpyni 3anumu Tpeba BWKOHaATM KomaHay Malicmep 3anumis.
Y pianoroBomy BikHi Hosuli 3anum BubpaTu TMn Malicmep npocmux 3anumig i
HaTucHYTM kHonky OK. Ha ekpaHi 3'aBuTbCA BikHO Malicmep npocmux 3anumis.
IMeHa NoTpibHMX AnA 3anNUTy NoAIB NepeaaroTb Y BikHO BubpaHi nossA 3a Aonomo-
ror0 KHOMOK: A0AaTW OAHe none > |, BCi nonsa | > | (AN BUAYYEHHSA NOAIB — Npwu-
6paTn ogHe none | < |, BCi nons | << ). Bubpatn MoxHa, Hanpukaag, Tabanu:

e [lepenik moeapis i nepeHecTV y npase BikHO BubpaHi nossa: Hazea moeapy

Ta LiHa;
e KHuea 3amos/ieHb | nepeHecTy Bnpaso noas: Obcse npodaxy Ta Jama 3a-
moesieHHs (puvc. 14.16).
Maiictep npocTtux 3anuTis

|| Aki nons cnig BMKOPUCTaTM B 3aNNTI?

BrbpaTn MOXHa 3 KiNbKox Tabiunub abo 3anwuTis.

Tabaunui Ta 3annTi

Tabanygs: KHura 3amoBfieHb w
[JoctynHi noas: BnbpaHi nons:
S . =
| Kog 3amoBneHHs | Hassa ToBapy

Koa ToBapy >> | | liHa
Koa dipmun ! O6csr npogaxy
< [aTta 3aMOBEeHHS

<<

CkacyBatu Hani > [oToBO

Puc. 14.16

HaTtucHytn Ha kHonky Jasi. Ha HacTynHoMy Kpoui noTpibHO BCTaHOBUTM
onuito 3sedeHHs, Bubpatn lNapamempu 38e0eHHs, NOCTaBUTU MO3HAYKM HAMpPoOTU
dyHKuUiT Sum y noni Obcsiz npodaxy Ta HaTUCHYTK kHomky OK (puc. 14.17).
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Maiicrep npocTux 3anuTis

BvKkoHaTV 3aMMT Ha OTPUMaHHS BiZOMOCTEN abo 3BeAeHH:?

() oknagHo (Bigobpaxkae KOXHe rnoJie KOXHOrO 3anucy)

ol ! (®)3BeseHHs

AL IN [MapameTpu 3BefEHHS...

MapameTpwu 3BeaeHHA

AKi 3HaYeHHs 3BeAeHHs calig obuncanTn? | OK

Mone Cym CpgH MiHi Makc

l O6car npoaaxy OO O

Puc. 14.17

CkacyBatu

[Jani HeobxigHo 3agatn iM'a 3anuTy — CymapHi obcaau npodaxy Ta HaTUCHYTU
KHOMKy [omogo. Pe3ynbtaT BUKOHaHHSA NMPOCTOro 3anuTy, CTBOPEHOro 3a AOMNOMO-
roto Maticmpa 3anumis, HaBegeHo Ha puc. 14.18.

CymapHi 06caru npoaaxy

Ha3ea ToBapy LliHa Cyma 3 Obcsr npogaxy [Mepwwii 3 [lata 3amMOB/IEHHS

75,00 rpH 207 10.04.2021
baHaHwn 29,00 rpH 222 12.03.2021
BuHorpag, 58,00 rpH 105 05.02.2021
Kigi 45,00 rpH 329 12.12.2020
KaByH 25,00 rpH 111 08.12.2020
AvHs 63,00 rpH 108 08.01.2021
Xypma 57,00 rpH 426 12.04.2021

Puc. 14.18

KoHcTpykTOp 3anuTiB € NpocTUM 3acO60M CTBOPEHHS 3anuTiB. [1oTpibHO BU-
6bpatn komMaHay Makem 3anumy y rpyni 3anumu Ha Bknagui CTBOpPEeHHS.
3'ABUTbCA BIKHO, fIKe CKNAJAETLCA 3 ABOX YacTUH. Y BepxHin (puc. 14.19, 7) Bigo-
BpaxkaeTbCs CTPyKTypa BMOpaHMX Tabaunub, SIKUM aapecoBaHWI 3amuT, a HUXHS
yactuHa (puc. 14.19, 2) € 6aaHKkOM 3anuTy 3a 3pa3koM, fAka po3buTta Ha CTOBML.
KoxxHuin ctoBreyb 6aaHka ctocyeTbes ogHoro noas. o6 3anoBHWUT 6aaHK 3anu-
Ty, HEOBXiAHO:

® 10 pAaka [lose BHECTV iMeHa MONIB;

e BMGpaTV Nons y paaky Tabauys;

e y paaky CopmysaHHs 3a3Ha4uUTV MOPSAAOK COPTYBaHHSA BifibpaHuxX 3amnucis,
Hanpwuknaz Ha3Bu ToBapiB B andaBiTHOMY MopaaKy abo B NOpAAKy 3MeH-
LUEHHS LiHW;

® vy pAaky BidobpaxeHHs NOCTaBUTW No3Hauky M;
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3anut1

KHwvira 3amoBieHb Mepenik ToBapis dipmu

Kog, 3amoBneHHs Kog ToBapy Kog dipmm
@ [ata 3aMoB/IeHHA Hasga ToBapy ®ipma

Kog toBapy LliHa Anpeca
O6car npogaxy TenedoH
Kog dipmm

Mone: Hasga ToBapy Lliva O6car npogaxy

CopTyBaHHs:

BigobpakeHHs:
Kputepii: >90

Abo:

Tabavua: Mepenik ToBapie  Mepenik ToBapie  KHura 3amoB/ieHb @

Puc. 14.19

® y paaky Kpumepil cdopmMyBaTh KpuTepii BUBIpKIX 3anucie, ki MOXYTb MiCTU-
TN CUMBOAM («*», «#», «I», «?» Ta iH.), @ TakoX NOriyHi dyHKUil. Hanpuknag,
ans Bigbopy aaHunx Obcsey npodaxy noHaz 90 Tpeba 3agatn kputepin >90.

3anyCcTuT 3anNuT Ha BMKOHAHHA MOXHa KOMaHAOK 3anyck | , AKa MicTUTbCA
Ha Bkiaaui KoHcmpykmop y rpyni Pesynemamu. Pe3ynbTaT BUKOHaHHA 3anuTy B
pexumi Tabauysa HaBegeHo Ha puc. 14.20.

O6¢ar npogaxky noHaa 90

Ha3Ba ToBapy LliHa O6car npogaxy
Xypma 57,00 rpH 95
AHaHacu 75,00 rpH 120
BuHorpag, 58,00 rpH 105
Anns 63,00 rpH 108
Xypma 57,00 rpH 130
KiBi 45,00 rpH 173
KaByH 25,00 rpH 111
baHaHu 29,00 rpH 147
KiBi 45,00 rpH 156
Xypma 57,00 rpH 201

3anuc: 11311 be3 dinbtpa  Mowyk
Num Lock SQL

Puc. 14.20
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MepeabaueHo pisHi cnocobu Bigbopy. Hanpuknag, Bigibpatn AaHi 3 TeKCTOBO-
ro nons Hazsa moeapy “"aHaHacu" abo "GaHaHW"' MOXHa 3a AOMOMOIOH TaKMX
KpUTepiiB:

® "aHaHacn" OR "6aHaHn";

¢ [N ("aHaHacK"; "6aHaHKn");

e LIKE ("*aHaHacn");

® napametp Abo y BikHi KoHcmpykmopa 3anumis.

Kputepii Bigbopy moxyTb 6yTn cknagHumu. Hanpwknag, BigibpaTtvn ToBap,
AKNIN ByNO 3aMOB/IEHO B MeXax OAHOro poKy, MOXHa 3a JOMOMOrOK KpUTEPIto:
BETWEEN #01.01.2020# AND #31.12.2020#.

[N BUAYYeHHSA nons NoTpibHO MOro BUAIAUTA M HAaTUCHYTK KnaBiwy Delete.

BapTicTb TOBapy MiApaxoBytOTb 3a JONOMOroto BikHa [lobydosHuka eupasie —
KomaHza Mobydysamu B KOHTEKCTHOMY MeHto (puc. 14.21).

Mone: Ha3ga ToBapy Lina Obcar npoaaxy .
Tabanusa: Mepenik Tosapie  Mepenik ToBapie  KHura 3aMoBeHb Miacymkm
_ CoprysaHHs: IMeHa TabaunLb
BigobpaskeHHs: )
Kpurepii: Bupizatu
Abo: .
KonitoBatu
Bcrasutn
MobyayBatu...
Macuwrab...
Bnactusocri...
Puc. 14.21

MobyaoBHMK BUpa3iB

BBegiTb BUpa3 A1 BU3HAYEHHA 06UUCNIOBAILHOIO MOAA 3aMUTY:
(Mpuknaan Bupasie BkAoYatoTb [Monel] + [none2] i [monel] < 5)

[Mepenik Tosapis]![LliHa] * [KHura 3amoBneHb]![O6csar npogaxy] |
Buiitn
[Josigka
<< Crucno

EnemeHTu Bupasis Karteropii Bupasis 3HaueHHs BUpasiB

Puc. 14.22
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Y BiKHi NiBOpPYY NOTPIGHO PO3KPUTK CNNCOK OB'eKTIB 6a3un AaHUX 3aMOB/IeHHS i
obpatn Tabanuto Mepenik mosapis. Y noni Kamezopii supasiB NoABIMHUM KaauaH-
HAM Ha noAi L{iHa nNOMICTUTU Oro y BepXHE MoJjie BikHa Ta AOAaTV 3 KaasiaTypu
3HaK MHOXeHHS (auB. puc. 14.22). AHanoOriyHO 3HaMTW Ta BBECTU Apyre rnoje —
O6csiz npodaxy 3 Tabnuui KHuea 3amosneHs. BikHo MobydosHuk supasis i3 otpu-
MaHVM pe3ynbTaTOM HaBefeHo Ha puc. 14.22.

HatncHytn Ha kHonky OK. Bupas nepegaetbcs B 61aHK 3anuty (ame. puc. 14.22),
4 BiH PO3MILLy€eTbCA MiCIA CUCTEMHOTO iIMeHi MoAA Ta BiJOKPEMAFOETbCA Bif, HBOTO
ABoma kpankamu: Bupasi1:[Mepenik ToBapiB]![LiHa] * [KHura 3amoBneHb]!
[O6car npogaxky]. B noni Bupas1 3miHWTK Ha BapTicTb.

CTBOpEHMI 3anunT 3anyckaroTb 3a AOMOMOrOr KHOMKK 3anyck y rpyni Pe3yse-
mamu Ha Bknagui KoHcmpykmop (puc. 14.23).

Xypma 57,00 rpH 95 5 415,00 rpH
AHaHacum 75,00 rpH 120 9 000,00 rpH
BaHaHu 29,00 rpH 75 2 175,00 rpH
BuHorpag 58,00 rpH 105 6 090,00 rpH
AunHs 63,00 rpH 108 6 804,00 rpH
Xypma 57,00 rpH 130 7 410,00 rpH
KiBi 45,00 rpH 173 7 785,00 rpH
KaByH 25,00 rpH 111 2 775,00 rpH
BaHaHu 29,00 rpH 147 4 263,00 rpH
AHaHacu 75,00 rpH 87 6 525,00 rpH
Kigi 45,00 rpH 156 7 020,00 rpH
Puc. 14.23

14.7. 3ACTOCYBAHHSA ®OPM A1 POBOTU 3 BA3010
AAHUX

[JaHi, wo 36epiratotbcs B 6aszax gaHux, NOTPIOHO 3MiIHIOBATW 3aN1€XHO Bif TOTO,
AK 3MiHIOIOTbCA 06'ekT. [NA 3aHeCceHHA OHOBAEHMX JAaHWX AO MOB'A3aHMX Ta-
6amub 6a3n faHnX, KOpUryBaHHs, 06pPOBAEHHS | BUNYYEHHS BUKOPWUCTOBYHOTb Ta-
KW IHCTPYMEHT, K ghopmu. KOHCTpyKLUito GOpMU BU3HaAYa€E KOPUCTYBaY, 3a3Haua-
roun, AaHi fkMx Tabanub i AkMx noaiB obpobasatTume ua dopma, ski rpadidHi
efNeMeHTV MatoTb ByTn A0 Hel gogaHi. Y nporpami € Taki iIHCTPYMEHTU KepyBaHHSA:
nose, HanNuc, rpyna, nepemMukay, No3Hauka, BUMmUKay, none 3i CnnMckom Touo. Ene-
MEHTUN KepyBaHHsA GOPMUN MOXYTb BYTN NPUB’'A3aHUMMU, BIIBHUMU abO TakMMMU, LLO
BW3HAYaroTbCA.

lMpue’szaHuli enemeHm kepysaHHs NPUEAHAHUI A0 noas Tabauui abo 3anuty i
3aCTOCOBYETLCA ANA BiA0OOpaXKkeHHs, BBeAeHHA abo OHOBNEHHA 3HayeHb y Moi Ta-
6auui. BiteHul enemMeHm kepy8aHHs He NPWB'A3aHWA A0 NEBHOro nons tabauvi i
CNYrye ANs BMBEAEHHS Ha eKpaH LUUPpoBOI, TEKCTOBOI abo rpadiuHoi iHdopmaui.
EnemeHm Kkepy8aHHA, W0 8U3HAYAEMbCS, BUKOPUCTOBYIOTb ANSA 34INCHEHHA PO3-
PaxyHKiB.
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®opma B Hasi gaHUX — Le cneuiaibHe CTPYKTYpOBaHe BIiKHO A/ BBEAEHHSA U
BigobpaxkeHHs iHdopmauii. PopMu CTBOPIOKOTb Ha OCHOBI Tabanup abo 3anuTiB i3
Habopy OKpemux enemMeHTIB KepyBaHHA: TEKCTOBWX MOAIB AN BBEAEHHSA | peaary-
BaHHA JaHuX, MIANWCIB NOAIB, KHOMOK, CMAWCKIB, MepemMmukadiB, a TaKoX pPamMOK
06'ekTiB ANs BifobpaxeHHs rpadikn Ta 06'ektis OLE.

B Access MOXHa cTBOpUTU GOPMU Taknx BUAIB:

® dopmy B cTOBMeLpb abo NoBHOekpaHHY GOpPMYy BUKOPUCTOBYHOTb ANA BBeE-

AEHHA N peaaryBaHHA AaHuX;
® cTpiukoBa dopMa cayrye Ans BijobpaXKeHHs MOAIB rPynun 3anucis;
e TabnvuyHa popma Bigobpaxae faHi B pexumi Tabamu;
e dopma rosoBHa / nignerna ABAsSE COBOK CyKyMnHiCTb GOpMM B CTOBMELD i
TabANYHOT;

® 3BeJeHa Tabanus BUKOHYeTbcA MalCTpOM CTBOPEHHS 3BeAeHMX Tabanupb
Excel Ha ocHoBI Tabanub i 3anuTiB Access;

® dopma-giarpama 6yaye aiarpamy, ctBopeHy Microsoft Graph. Graph € Bnpo-
BagkyBaHuM OLE-poaaTkoM i Modxe 6yt 3anyLlieHnin 3 Access.

[na cTBOpeHHs dopmMu y BiKHI
6a3n faHUx Tpeba BUBPaTH BKAah- — CTBOPEHHS
Ky CTBOpeHHA i B rpyni @opmu ak-

; Malictep ¢opm
TUBI3yBaTK Oo4HY 13 KOMaH/A,

(puc. 14.24). o6 WBNAKO CTBOPU-  dopma Korcrpykrop Mycra Hasiralya

™M ¢opMmy — BMbBpaTM TabauLo, dopma  ¢opma  AoAaTKOBI popmu
Hanpwknag [Mepenik mosapis, i Ha- dopmn

TUCHYTM  Ha  kHonky  @opma Puc. 14.24

(pnc. 14.25).

[nsa caMOoCTiiHOro CTBOpPEeHHs GOopMK BUKOPUCTOBYOTb KoHCcmpykmop ¢dopm
abo lycmy opmy (auns. puc. 14.24).

Mepenik ToBapis1

Ilepenik ToBapiB

Koa ToBapy 10

Hassa ToBapy AHaHacu

LiHa 75,00 rpH
Kog 3amoBn  [ata 3amoBneHHss  O6car npogaxy  Kog dipmu
11 10.04.2021 120 103
3 06.11.2020 87 103
3anuc: 132 be3 oinbtpa  Mowyk

Puc. 14.25



236

Po3gin 14. ba3n fgaHux i cuctemu KepyBaHHA 6a3amu JaHuX.
Mporpama Microsoft Access

Lo6 ctBoputn dopmy 3a sonomororo Malicmpa ¢opm, Ha BknagLi CmeopeH-
HA'y rpyni @opmu NOTPIOHO HAaTUCHYTW KHOMKY @Maﬁnep dopm . Y BikHI BU6pa-
™ B Tabauyi ma 3anumu Tabavuro ®Pipmu, a B cnucky JocmynHi nosa — nons
ans dopmu. 3a LOMOMOror KHOMKK 3 MOABIMHOK CTPIJIKOK MepeHecTV BCi Nons
[0 cnucky Bubpawi nosisi i HaTUCHYTU KHOMKY Jaai. B HacTynHoMy BikHi BUbpaTtu
OAWH i3 BapiaHTIB MakeTa: CTOBMUi, Tabauus, Tabauus AaHux, 3a WWPUHOK Ta
BCTAHOBUTW Mepemukay y MonoxeHHa Cmosnyi 1 HaTUCHYTM KHonky Jani.
B octaHHbOMY BikHi MaicTpa BBeCTV 3arooBoK Gopmun @ipMu M HaTUCHYTU KHOM-
Ky fomoso (puc. 14.26).

®Dipmn

dipmun

Koa dipmm
®ipma
Aapeca

TenedoH

3anuc: 137

BepxHin konoHTUTYN dopmmn

BepXHill KONOHTUTYN CTOPIHKM

Moapobuui

H

asea frosapy|

101
BepxoBuHa

MykaueBo

456-98-47

bes ¢inbrpa  Mowyk

Puc. 14.26

Cnucok nonis

BigobpaxaTn smiwe nons B NOTOYHOMY Axkepeni
3anucis

Mons, HafBHI AR LbOro NOAAHHS:

Kdg 3amoBnerHs| |Kog 3amoBneHHs|
[[lata 3aMoBngHHs| | [lata 3amoBAeHHs|
(OBcar ppoaaxy| |O6car npogaxy|

©

e

HWXHIN KONOHTUTYN CTOPIHKK

HVXXHIN KOJOHTUTYN1 CTOPIHKA

Puc. 14.27

KHura 3amoBneHb 3aMiHUTK Tabanyto

Kog 3amoBneHHA
[laTa 3amMoB/IEHHA
Kog ToBapy
O6car npogaxy
Koa dipmu

Mepenik ToBapis 3amiHnTU Tabanuto

Kog ToBapy
Ha3sa ToBapy

LliHa

®ipmun 3amiHuTK Tabanuto

Koa dipmu
®ipma
Aapeca
TenedoH
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Pexxum KoHcmpykmop ¢opm BUKOPUCTOBYHOTb ANA YAOCKOHANEHHA 30BHILLI-
HbOro BUrAgy Gopmu, CTBOpPeHOi 3a gornomoroto Malicmpa ¢opm abo X ans
CTBOPEHHA GOpMU «3 Hyns». Tpeba ckopumcTaTUCa KOMaHAo KoHcmpykmop ¢opm
Ha Bknagui CrBopeHHs y rpyni @opmu. Pobounm nonem KoHcmpykmopa € dop-
Ma, fika CKNaJaeTbCca 3 Takmx obnacteit: BepxHili konoHmumyn gopmu (y AesKnx
Bepciax 3a20/1080k popmu), BepxHili konoHmumyn cmopiHku, Modpobuyi (y Aeskunx
Bepciax Obsacme O0aHux), HuxHIl KonoHMUMYyn cmopiHku, HUXHIG konoHmumyn
dopmu (y pesknx Bepcisx lpumimka gopmu) (puc. 14.27).

LWo6 gosatn nons po dopmu, NOTPIGHO BUKOHATU KOMaHAy JodasaHHA Hase-
Hux nosig y rpyni 3Haps00s Ha BknaaLi 3Haps00s koHcmpykmopa ¢gopm. JliBopyu
Big, dopmMm 3'8BUTLCA BikHO CnUCOK nosis, y AKOMY Bifob6paxatoTbCa CTBOPEHi Ta-
6amui 3 HaaBHUMK noaamu. Jani Bnbpatn none NiBOKO KHOMKOK MWL Ha iMeHi
nons B Cnucky nosig i nepetartn roro Ha dopmy. Hanpuknas, ans CTBOPEHHS
dopmu Bidomocmi npo 3amosneHuli moeap Tpeba nepeHect Ha GopmMy nons Ta-
6aumui Obcsz npodaxy, Nepenik mosapis, Pipma.

Ha koHTekcTHi Bkaagui 3Hapso-

. BizomocTi npo 3amoBaeHuWI ToBap
05 KoHCmMpykmopa ¢opM MiCTATbCA

IHCTPYMEHTM  popmaTyBaHHA  Tek- HiE— =

cTy — BKAagka @opmam, 3MiHa Temu, Koa samosnenna

[OfABaHHA  €/IEMEHTIB  KepyBaHHS, fata savosnenns  08.12.2020

embnemun, Ha3Bu — Bkaagka KoH- O6car npoaay 111

CMpykmop, MNepeMillleHHs Ta po3Ta- dipma CuauHenbie

WyBaHHSA — BKaAKa YnopAaoKy8aHHs.

Micha ycix HanawTtyBaHb Tpeba Ha-
3BatTn Gopmy, Hanpuknag BidoMocmi  sue i1 BTG Mouy

npo 3amossieHUll moeap, i 3aKpuTu Puc. 14.28

(pnc. 14.28).

14.8. CTBOPEHHA 3BITIB

3BIT 3a3BMYa CKNaAatoTb 3a NEBHWUIN Mepiog AifJbHOCTI B MEBHI MPeAMETHIN
ranysi. 3BiT, CTBOpPeHUI 3a gornomororo cuctemu Microsoft Access, 3abe3sneuye no-
JaHHsA faHuX y pisHUx dopmartax, i3 pi3HUM cTyneHem getanizauii. Ans 6inbwoi
HaOYHOCTI A0 3BiTy AogatoTb rpadivHi 06'ekTn (pamku, pucyHku, rpadiku, giarpa-
MW TOLLO).

38im — e 06'ekT 6a3n gaHWX, AKNIN BUKOPUCTOBYIOTb ANA BigobpadkeHHs, y3a-
raNbHeHHs faHux. 3BiT ABAsEe o600 cneuianbHy Gopmy, 34e6inbLIoro NpusHade-
HY AN BUBEAEHHA Ha MpuHTep.

[na cTBOpeHHs npoctoro Tab/iMuyHOro 3BiTy MOTPIGHO BUAIANTKY, HanpukKnag,
Tabavuto lMepenik moeapie i Bubpatn KomaHay 38im y rpyni 38imu Ha BKaagwui
CmeoperHsa (puc. 14.29).

KomaHga lMycmul 38im BifKPWBAE NOPOXHIN 3BIT Y PeXUMi PO3MITKM i Cnn-
cok nonie. Y Cnucok nonig Tpeba HaTUCHYTW Ha 3HaK MAKOC Mopyd i3 Tabauuero
abo TabanusamMu 3 NoaAMuK, AKi NOTPIGHO BiZOOPa3nTK y 3BITi, U NEpPeTArHYTW NOoAS
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A0 3BiTY. 3a Agonomoroto 3acobis i3
rpynv  EneMeHmu  KepyeaHHs  Ha
BKiagui Popmat MOXHa Jojatn Ao
3BiTY embaemy, Ha3By, HOMepW CTopi-
HOK, AaTy 1 Jac.

KoHcmpykmop 38imie BifKpVBaE
MOPOXKHIN 3BIT Y PEXNMI KOHCTPYKTO-
pa i ga€ 3Mory gogatu A0 HbOro no-
TPIBGHI NONA ¥ eneMeHTUN KepyBaHHS.

Emukemku — MaWcTep, y fKOMY
MO>XHa BMOpaT CTaHAAPTHUIA PO3MIp
NANWCIB, a TaKOX 3a3HauuTy, HKi
nons NoTpibHO BigobpaxkaT Ta fAK ixX
cnip coptyBaTu. Biatak marictep cTtBO-
pUTb 3BIT i3 nmignvcamu Ha 6asi Bu-
6paHunx napameTpiB.

Wo6 crBoputu 3BIT y Maticmpi
38imis, y rpyni 3gimu Tpeba nepentu
Ha Bknagky CmeopeHHs | HaTUCHYTK
KHonKy Malicmep 38imig. Y BiKHi, WO
BiaKpwAocs, 3i cnucky axepen Tabau-
yi i 3anum, Bubpatn 3anum: Bap-
micme moeapy Ta nepeHecTn BCi
nons obpaHoro 3anuTy A0 ChUCKY
BubpaHi nosia 3a AONOMOIOH KHOMKM
nepeHocy noaie  >>. HatucHytm
kHonky Jani W y BiKHI AoAaTu pPiBHI
rpynyBaHHA, Hanpwvknag, Hasea mo-
gapy. HatucHytn kHonky Jani. Y Ha-
CTYMHOMY BiKHi BM3HauMTM cnoci6
COpPTYBaHHA JaHuX Yy 3BiTi. 3agatu
COpPTYBaHHA 3a nosem Bapmicme. Ha-
TUCHYTU KHOMKY Jani. ¥ UubOMYy BiKHI
BMOpatn BuA MakeTa (cxigyactui,
610K, CTPyKTypa) Ta Opi€eHTaLitO0
(kHWMKKOBY abo anbboMHy). HaTucHy-
™ KHonky JZani. B HacTynHOMY BiKHi
MalncTpa NoTpPibHO BBECTM 3aros0BOK
3BiTY (Hanpwknaga, Bapmicme moea-
py) | HaTucHyTM KkHomky [omoso.
B pexwmi lNonepedHili nepeansd 3BiT
BijoOpaXaeTbca B TOMY BUIIAL),
y fKOMYy Woro 6yse BuBeAEHO Ha
Apyk (pwuc. 14.30).

Mporpama Microsoft Access

MNepenik ToBapiB

Kop ToBapy HasBa ToBapy Lina ®doto

10 AHaHacu 75,00 rpH
20 baHaHwu 29,00 rpH
30 BuHorpag 58,00 rpH
60  [una 63,00 rpH
70 Xypma 57,00 rpH
50 KaByH 25,00 rpH
40 KiBi 45,00 rpH

325,00 rpH

CropiHka 13 1
Puc. 14.29

Baprictb TOBapy

Hasea ToBapy  BapricTb Lina O6car npoaaxy
AHnaHacun 6 525,00 rpH 75,00 rpH 87
9 000,00 rpH 75,00 rpH 120
BaHaHu
2 175,00 rpH 29,00 rpH 75
4 263,00 rpH 29,00 rpH 147
BuHorpag,
6 090,00 rpH 58,00 rpH 105
Anns
6 804,00 rpH 63,00 rpH 108
KayH
2 775,00 rpH 25,00 rpH 111
Kigi
7 020,00 rpH 45,00 rpH 156
7 785,00 rpH 45,00 rpH 173
Xypma
5415,00 rpH 57,00 rpH 95
7 410,00 rpH 57,00 rpH 130
11 457,00 rpH 57,00 rpH 201

CropiHka 13 1
Puc. 1430
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TECTOBI 3BABAAHHA

O TAKE BA3A AAHUX?

1. Ocobnusi daninn, BUKOPUCTaHHSA
AKMX pa3oM 3i  cneuiasbHUMMU
nporpaMmHMMKM  3acobamu  jae
3Mory nepernagat HeobxiaHy iH-
dopmadito

2. Habip iHdopmauii, opraHizoBaHol

TM 41 TUM cnocobom

Bca HaaBHa iHpopMmauis

4. Ocobausi danan, BUKOPUCTaHHA
AKMX pa3oM 3i  cnewianbHUMK
nporpamHMmMM  3acobamu  jae
3MOry nepernsgat HeobxiaHy iH-
dopmauito, a TakoX MaHinynroBa-
TV Heto

w

AKUIN PEXVM BA3U JAHWX Access
MPU3HAYEHUI ANA CTBOPEHHA
TA BHECEHHA 3MIH 4O CTPYKTYPU
BA3W  OAHWX, PO3POBJIEHHA
®OPM, 3ATWTIB, 3BITIB?

1. Pexum KoOHCTpykTOpa

2. Pexwum nepernsagy

3. lMouaTkoBUN pexxum

4. PeXXMM BMKOHaHHA

AKI OB'€KTU BA3WN AAHWNX Access €
KIHLUEBOKO METOKO BYAb-AKOIoO
OBJIIKY AAHNX?

1. 3Bitn

2. Tabauui
3. 3anutn
4. dopmun

Yy YOMY TONATAE OCOBJINBICTb
noaa «NM4YNNbHNK»?

1. Cayrye ana BBeAEHHA UUCAOBUX
AaHNX

2. Cnyrye ans BBEAEHHS AINCHUX Yn-
cen

Mae obmexxeHuin po3mip

4. Mae BnacTMBICTb aBTOMaTU4YHOTIO
HapoLLyBaHH#A

w

Yy AKOMY AIANOroBOMY BIKHI
CTBOPHOKOTb 3B'A3KW MIX MONA-
MW TABJINLb BA3V AAHWUX?

1. Tabanugd 3B'A3KiB

2. Cxewma 3B's3KiB
3. 3B'A3kwM

4. Tabanua gaHunx

O TAKE 3AMUTN B MS Access?
1. BikHO gianory abo [OKYMeHT B
eNeKTPOHHOMY BapiaHTi
2. 3aci6 Bigbopy asaHux 3 ofHiel abo
AEeKiNbKox Tabavub 3a AOMOMOroro
BM3HAYEHOI KOPUCTyBayYeM YMOBU
3. 3acib CcTBOpeHHs CKAafHUX [OKY-
MEHTIB | BUBEZEHHA X Ha ApYyK
4. [owyk notpibHoro danny

MOWYK MOTPIBHOI IHGOPMALLIT Y
BA3AX JAHWVX 3[IMCHIOETLCA HA
OCHOBI:

1. 3BiTiB
2. 3anuris
3. dopm
4. makpocis
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Po3pin 15 .
CTBOPEHHA NPE3EHTALLIN.
NMPOrPAMA Microsoft PowerPoint

15.1. OCHOBHI MOHATTA NPE3EHTALLIT

Mpe3eHTauii BUKOPUCTOBYIOTb ANSA MOJAAHHA (AEMOHCTpaLLi) HOBUX MPOEKTIB,
TOBapiB, Mocayr, 3BiTy poboTW MiANPWEMCTBA, AOMOBIAEW, PeKJaMHUX MNOBiAO-
M/IEHb TOLLLO.

lpeseHnmayia (aHrn. presentation — «nokas») — ue AeMOHCTPYBaHHA MEBHOrO
maTepiany.

Komn'roTepHa npeseHTauis — Le eJeKTPOHHUIN AOKYMEHT (pain) peknamHo-
ro abo iHpopmaLiriHoro xapakrtepy. aa geMOHCTpaLii KOMN'IOTEPHUX Npe3eHTa-
Uil BUKOPUCTOBYHOTb KOMM'OTEPW, MYALTUMELIVHI MPOEKTOPW, ayAioobaagHaHHS,
eKpaHW, MyIbTUMEZiNHI Ta IHTePaKTUBHI AOLUKW TOLLO.

Cnali0 — ue oKkpeMa ekpaHHa CTOpiHKa, Ha AKiN PO3MillyOTb TEKCTOBY, rpa-
diuHy iHbopMmauito, Bigeo, aHiMaLito, 3BYKOBI 0B'eKTU Ta rinepnocunaHHs.

Mynemumedia — ue NoeaHaHHA Pi3HMX GOPM NoAaHHA iIHPOpPMaLLii: TEKCTOBOI,
rpadiuHoOi, 3BYKOBOI, Bife0 TOLLO.

3anexHo 8i0 cnocoby peanizayii Ha KOMN'OTEPi PO3PI3HAKOTL Taki BUAM npe-
3eHTauin:

® 3i cueHapiem;

® |HTepaKTWBHi;

® aBTOMaTWYHI.

lpe3eHmayisa 3i cyeHapiem — Le TpaauLiiHa npe3eHTalis 3i cnarkjamu, gono-
BHeHa 3acobamu nokasy kosbopoBoOi rpadiku # aHimauii. Mig yac nokasy B Hili €
MOXX/IMBICTb BHOCUTU 3MIHW B NPOLLEC AeMOHCTpaL,ii.

IHmepakmusHa npe3zeHmayis — ue Aianor KopuctyBaya 3 komn'totepom. Ko-
pucTyBaY BUPILLYE, AKUIA MaTepian A/s HbOro BaXX/JIMBWUMN, | BUBMPAE Ha ekpaHi no-
TPiIBHMI 06'eKT 3a AOMOMOroro Muwi abo HaTUCKaHHA KnaBsiwi. Bci iHTepakTUBHI
npe3eHTaLiliHi nporpamMu KepytoTb nogismu. Lle o3Hauae, Wwo konn BigbyBaeTbes
neBHa MoAia (HaTUCKaHHA KAaBilli, MO3MLIOBaHHA Kypcopa Ha eKpaHHWI 06'ekT
TOLLLO), MpOrpamMa BWKOHYE BiAMOBIAHY Ait0. IHTepaKTMBHa Npe3eHTalis Ja€ 3Mory
WwykaT¥ notpibHy iHbopMaLito, 3arIMbAOUNCh Y HET HaCTiIbKKW, HacKibKu Lie
6yno nepesbaveHo po3pobHMKOM npe3eHTaL;il.

AsmomamuyHa npeseHmayis — LUe 3aKiHYeHU HPOPMALIMHNI NPOAYKT.
Vloro MoxxHa nepeHecTn Ha HoCil iHpopMaLii i posicnaTi NOTEHLINHNM CroXWBa-
yam, Wob Aictath yABAEHHA NPO IXHIO 3aLiKaBAeHICTb.

3anexHo Bif cghepu 3acmocy8aHHs PO3PI3HAOTb Taki TUMW Mpe3eHTaLin:

® TOpProsij;

® MapKeTUHIOBI;

® HaBYyasbHi;

® KOpropaTUBHI.
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Topeosi npe3eHmMayii AatoTb 3MOry PO3MOBICTU NPO KAOUOBI XapaKTePUCTUKM,
BJIACTUBOCTI Ta nepeBary ToBapy, NOCAyr TOLLO, TOOTO 3a KOPOTKUIN TepPMiH Haja-
TV MNOTEHLINHOMY MOKYNUeBi BCO HeobXxigHy iHpopMmaLito.

MapkemuHzosi npe3eHmMayil BUKOPUCTOBYIOTb MiA 4ac MiArOTOBKM YyMOB A4
MalrbyTHIX TOProBuMx npeseHTauii. BoHn npusHaueHi ans mMacoBoi ayauTopii cno-
XMnBauiB (NPOBOAATLCA Ha BMCTaBkax-ApmMapkax abo B odici mokynus), 4Na areHTiB
3 NpoAaxy TOLLO.

HasuaneHi npezeHmayii gonomaratoTb 3py4YHO M HAaOYHO MOAATU HaBYaNbHUW
MaTepian.

KopnopamusHi npeseHmayii BUKOPUCTOBYHOTb i3 METO JOHEeCeHHs iHpopMma-
Uil O akuioHepiB KOpropaLli, 30KpemMa 3a AOMOMOroH TiNepTekCToBOI rinepmMe-
AinHoi cnctemmn Word Wide Web (WWW). TinepTekcToBi AOKYMEHTM (LLLOPiYHI 3Bi-
TW, NPOCMEKTN TOLLO) MICTATb TEKCTOBI MOCKMAAHHSA Ha iHLWI 4OKYMEHTW, PO3MIiLLeHi
Ha WWW-cepBepax y BCbOMY CBITi.

3a mexHo/102iAMU CMBOPEHHA PO3PI3HAKOTb TPW BUAM MpPe3eHTaLlil:

® Cnanaosi;

® [OTOKOBI;

¢ 3D-npe3seHTau;ji.

Cnalidosi npeseHmayii — Habip cnangis fo0 NEBHOI TeMU, WO BUKOPUCTOBYHOTb
3aebinbworo ana cynposogy gonosigi. KopuctyBay mMoxe kepyBaTu MpoLECcOM
AEMOHCTPYBaHHA CNargiB, NoKasyBaTh iX MPOTATOM Pi3HMX MPOMIXKIB Yacy, nepe-
XOAMNTW Bifi OB4HOTO Cnaja Ao iHLWOro B AOBINLHOMY NOPAAKY abo NPU3YNUHATK iX
nokas.

lMomokosa npeseHmayis — ue 3BUWYaHWUIA BigeodinbM abo BiZeoKAiN, AKURA
HernepepBHO AEMOHCTPYHOTb Ha eKpaHi 3acobamu nepesaBaHHA NMOTOKOBMX AAHUX
3 IHTepHeTy, HoCcia iHpopmaLii Towo. TexHiYHUM 3acoboM ans i nokasy Modxe
6yTV KOMN'toTep, BiAEOMNIeEP Ta iH.

3D-npe3eHmayii CTBOPHOOTb 3a JAOMOMOIOH) MaHOPaMHOI BifEOTEXHIKM i
3D-moaentoBaHHs.

15.2. ETAMW CTBOPEHHA MNPE3EHTALLII TA BUMOIU
[0 1l O®OPMNEHHA

Mpouec po3pobaeHHs Npe3eHTaLlii OXONKE Taki eTanu:

® BM3HAUEHHSA Temy;

® nigbip BignoBigHOro matepiany 3 Temun (TekcT, rpadiyHi 06'ekTn, aHiMau,is,
BiZeO, 3BYK);
pO3MOoAin MaTtepiany 3a crangamu;
BMGIp PO3MITKM Cnangis Ana PO3MillleHHs MaTepianis;
BMGIp opOpMIEHHs CraifiB y cepesoBuLLi NporpamMun As CTBOPEHHS npe-
3eHTauin;

® foaaBaHHA edekTiB aHiMaLil;
nepernsag npeseHTauii;
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® BUMPaBAEHHA BUABAEHNX MOMWUAOK | HEAONIKIB;

® 36epexeHHs Ta nybaikauia npeseHTau;i.

MeBHi BUMOrn nepegbaueHo do cmpykmypu ma 3micmy npeseHTauin. Mare-
pian noTpibHO BMKnagatn ctmcao (12-18 cnaiais), CTPYKTYPOBaHO, MakcMManbHO
iHbOpMaTMBHO. 3aro/IoBKM MaroTb BYTU KOPOTKMMW M NaKOHIYHMMM, NpUBEpTaTy
yBary ayavTopii Ta y3araibHIOBaTV OCHOBHI MONOXEHHS cnarga. Baxaumsy iHdop-
Mauito (Hanpuknag, BUCHOBKW, BU3Ha4YeHHA, NpaBuaa Towo) Tpeba nojasatn Be-
JNVKUM | BUAINEHVUM WPUPTOM y NIBOMY BEPXHBbOMY KYTKY Cnarga. [pyropagHy iH-
dopmauito H6axxaHO po3MilllyBaT BHWU3Y crarja. Yci cnaam npeseHTalii MaroTb
6yt BUTPUMaHI B OoAHOMY cTuAi. MNpoTe, AKWO NOTPIOHO NMPUBEPHYTU yBary A0
oKpemux igen, npobnem, Anf MEBHWX CNalfiB MOXHa 3acTocyBat ocobavse
odopmieHHs (IHWWIA Konip, rpadiuHi enemeHTy, aHimau,ito).

[ns HaouHOro nNogaHHA MaTepiany BUKOPUCTOBYHOTb rpadiuHi 0b6'ekTu, Tabau-
Lj, diarpaMuy, cXemMn MapKOBaHUX | HyMepoBaHuMX cnuckis. lMignucn Tpeba po3mi-
WyBaT MNig intocTpauiaMmm. TekCT Ma€e CKAafaTuCa 3 KOPOTKMUX CAIB i MPOCTUX pe-
yeHb, 6e3 opdorpadiuHmx, rpamMaTUYHUX | CTUAICTUYHUX MOMUAOK.

Mig yac CcTBOpeHHs Mpe3eHTaLill NOTPIOHO 3BaxaTu Ha ¢hi3ioa02i4Hi ocobu-
g8ocmi cnpuliHAMMs Ko/bopis i hopm:

® TenJi KoAbopu (YEPBOHWIA, OPaHXXEBUI, XXOBTUA) CIPUAIOTL 30YAXKEHHIO i Ai-

FOTb K MOAPA3HUKY;
® XONOAHI KoNbopu (DIONETOBUIN, CUHIK, BNaKWUTHUMK, CUHBbO-3ENEHWNN, 3ene-
HWI) 3aCMOKOIOOTh, BUKANKAIOTb COHANBUIA CTaH;
HeNTpaNbHUMU € CBIT/I0-POXKEBUN, XXOBTO-3E1EHNIN, KOPUYHEBUI KOAbOPY;
® nesAKi MOEAHAHHA KONbOPIB HE TiNbKM CTOMKOKOTL 3ip, @ 1 MOXYTb CNPUYM-
HUTK CTpec (Hanpwvkaag, 3eneHi CMMBOAN Ha YepBOHOMY QOHI);
® HaliKpaLli NOEAHaHHA KONbOPIB WPUGTY 11 GOHY: BiNNIN Ha TEMHO-CUHBOMY,
YOPHUI Ha BiNIOMY, XXOBTUI Ha CUHBOMY;
KO/IbOpOBa CXeMa Ma€ byTW OfHAKOBOK A/ BCiX CNalniis;
® OyAb-AKMIA MantoHOK GOHY MiABULLYE CTOMFOBAHICTb OYel | 3HUXKYE edek-
TVMBHICTb CMPUIAHATTA iIHPOpMaLii;
® UiTKi, ACKpaBi MastoHKK, AKi LWBUAKO 3MIHIOIOTBCS, KpaLle 3anaM'aToOBYHOTLCS;
® Oyab-AKWUIA PYXOMUI (aHIMOBaHWIA) APYropsaHUIA OB'EKT 3HUXYE AKICTb
CNPUNHATTA MaTepiany, BiABepTae yBary.

15.3. OCHOBHI ENEMEHTW PowerPoint

MpuknagHi Nporpamu, NpusHayveHi A8 CTBOPEHHA KOMIM'FOTEPHUX Mpe3eHTa-
uin, — ue cucmemu obpobreHHs npe3eHmayil, abo pedakmopu npeseHmayili
(Microsoft Office PowerPoint, OpenOffice.org Impress, Powerbullet Presenter,
ProShow Producer, PPT CREATE, Quick Slide Show, MySlideShow, Prezi, Canva,
Keynote, Piktochart, Haiku Deck, Office Sway, Google npesenrtauii, Seidat, Adobe
Flash, Microsoft Movie Maker, Macromedia Flash, AnFX Visual Design, Virtual Tour
Builder 1a iH.).

Mporpama Microsoft Office PowerPoint BxoguTb fo cknagy naketa MS Office.
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3aBaHTaxeHHs nporpamu PowerPoint 3aiiicHIOIOTb CTaHAAPTHUMK criocobamu:

® Ha NaHeni 3aBjaHb onepaLiiHOI cMcTeMun akTuBizyBaTh [Tyck ==Ta BUKO-
HaTn KoMaHay Bci npoepamu — Microsoft Office — Microsoft PowerPoint abo
npocto [lyck — Microsoft PowerPoint;

® AKlWoO Ha pobouomy ctoni € apavk PowerPoint, To ans 3anycky nporpamu

AOCTaTHLO ABiUi KJAALHYTU MULLEKD Ha KHOML ;

® BiJKPWTW CTBOPEHY Npe3eHTaLito — Le TakoX 3anyctutb PowerPoint, a npe-

3eHTauia byae AOCTYNHOW AN pesaryBaHHS.

®annn npeseHTaLin MaloTb PO3LUMpPEHHS .ppt i .pptx.

Micha 3aBaHTaXeHHs NporpamMuM Ha €eKpaHi MOHITOpa 3'ABAAETbCA BIKHO
PowerPoint (puc. 15.1):

1. NMaHeni wenakoro focTyny A0 GYHKLIR, fKi 4acTo BUKOPUCTOBYHOTL: 36epeea-
mu, Ckacysamu, NMosmopumu i Hacmpoimu naHens weudkozo docmyny.

2. PApoK 3aronoBka, Wo MiCTUTb Ha38U NOMOYHO20 OOKYMeHmMa Ta npo2pamul.

3. CraHgapTHi kHonku 32o0pHymu, lMoHosumu / Po32opHymu, 3akpumu.

4. Papgok 3 imeHamn BKknagok: @alin, OcHosHe, BcmasaerHs, KoHcmpykmop,
lMepexodu, AHimayis, lNoka3z cnalidis, PeyeH3ysaHHs, [odaHHs, 3anucysaHHs, [o-
gioka.

5. Crpiuka.

6. Cnanig, — ans BifobpakeHHs y BUrAAAI €CKi3iB ycix cnanis npeseHTau;i.

7. Mone peparyBaHHA cnanja — OCHOBHa 4YacTWHa BiKHa Mporpamu, B AKin
34INCHIOKOTb YCi onepauii 3 npe3eHTaLi€to.

8. Nininkw.

@® @ @ ®

lMpesenTauial - PowerPoint

[OJ LT BcTaBeHHA KoHcTpykTOp Mepexoan AHimauis Mokas cnaiigis PeueH3yBaHHsA MogaHHA 3anucyBaHHA [loBiaka Lornomol niNbHUN gocTyn|

BcraButi CrBopuTH PeparyBaHHs
cnang
Bydep obmiHy Cravgn Wpnpr A63aL, MantoBaHHs

3aron0BOK cnanja

@ Migsaronosok craiiga
® @ @ @  ® @as

Cnang 131 aHmiiiceka (Cnonyueti LLtatn) CneuianbHi MoXuBOCTI: yce aobpe  HortaTku Mpumitkn

Puc. 151
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[HbopMaLis Npo NOTOUYHWUI cnais, HOMep cnanga, KinbKicTb Crangis.

10. CnoBHMK.

11. Mosa.

12. CneuianbHi MOXANBOCTI.

13. HotaTtku go cnarga.

14. TTpUMITKW.

15. KHonkun pexumie nepernsgy crangis: 3guyaliHuli BAKOPUCTOBYHOTb Mif yac
CTBOPEHHS, peAaryBaHHA Ta popmaTyBaHHA cnangis npesertauii; CopmysanbHUK
cnalidie — pns BU3HAUYEHHS NOPAAKY Ha eKpaH BUBOAATb ecki3un cnangis; MNodaHHs
YumMadHs — NojaHHA AN NPOBeAeHHs npeseHTauii; [Tokas cralidie — AEeMOH-
CTpaLis npe3eHTaLii, NoUMHatOUM 3 NOTOYHOrO cnaiga (knaeiwa F5).

16. MaHenb Ans 3MiHW MaclwTaby 306paXKeHHs.

Po3rnaHeMo ocHOBHI yHKLIT Bk1agok PowerPoint:

®aiin — cTaHAapTHUIA Habip koMaHg: Bidomocmi npo danav npeseHTaLiin,
36epeamu abo 36epezmu sk, 3akpumu, Biokpumu, Cmeopumu, Apyk, Cnine-
Huli docmyn, Ekcnopm, Obaikosuti 3anuc, Bideyk Towwo;

OcHOBHe — e/fleMeHTN CTBOPeHHA Ta popmaTyBaHHA OB'eKTIB: Cnangis, pos-
AiniB, TEKCTY, HanNMCiB, 306paxeHb, NiHIW, PI3HUX reOMeTpUYHKX Giryp Ta iH.;
BcTaBneHHA — enemMeHTU KepyBaHHA ANA BCTaBNEHHA O6'eKTiB;
KoHcTpykTOp — eneMeHTn Ans po3pobiieHHs 3arasbHOI KOHLEenNLi npeseH-
Tauii: nigbip cTnAko, Cxem KOMbOPIB ANS ClalAiB, Temun, BUOIp po3Mipy crangis
nig 4ac MiArOoTOBKWM Mpe3eHTalii A0 APYKY, HanallTOBYBaHHA BIiACTYMiB Bij,
KOXHOrO Kparo 3a AOMOMOro KoMmaHau lapamempu CmopiHKU, 3MiHW poO3-
TallyBaHHA C/lanAa Ha apKyLli 3a Jonomoroto koMaHan Opienmayia caalois;
Mepexoan — HanawTyBaHHA edekTiB nepexosy MixX crangamu;

® AHimauis — iHCTPyMeHTW, fiKi AatoTb 3MoOry 3pobutn Matepian H6inbll Xu-

BMM i HacM4YeHuM;

Mokas cnaiigiB — enemeHTn Ans nepernagy Ta NigrotoBku A0 NokKasy roto-
BOI Mpe3eHTaLii B MOBHOEKPAHHOMY PeXUMi;

PeuieH3yBaHHA — e/leMeHTU KepyBaHHS, NpU3HaYveHi Ans nepesipku opdo-
rpadii, nepeknasy TeKCTy, CTBOPEHHA NMPUMITOK TOLLO;

MopaHHA — KOMaHAM, 3a AOMOMOTOI0 AKMX MOXHa 3MIHIOBATL PeXXMMK ne-
pernagy npeseHTauii, HanawToByBaTU 3pa3ky, BiZobOpa>keHHA BepTUKabHOI
| FOPU30OHTaNbHOI NIHINOK, CITKK, MaclTab, BCTAaHOBAOBATU KOJIbOPOBY ramy
cnanais;

3anucyBaHHA — KOMaHAM ANS 3anucCy eKpaHa, aBTOBIATBOPEHHA MYy/bTU-
Megia, 36epexeHHs Ta eKCnopTy npe3eHTaL;i;

Po3pobHuk — npuxoBaHa BKAaAKa, WO MICTUTb enemMeHTu ans pobotun 3
rpadikoto, aysio- Ta BijeomMaTtepianoM, HalalTyBaHHA A0AATKOBUX €/IeMEeH-
TiB KepyBaHHs. LLLo6 i akTmByBaTW, NOTPIOHO BIAKPUTA Ha CTpiyLi BKAAAKY
@aliin i BU6paTN KOMaHay Mapamempu. Y AianoroBoMy BikHi MepenTu B po3-
ain HanawmysaHHa cmpiyku. Y npagi obnacTi BCTaHOBWUTU npanopeLb
Po3pobHuk i knauHyTn Ha kHonui OK. MpaBopyu Big BkAagkn 3anucysaHHA
y CTpiyLi 3'ABUTBbCA LA BKNAAKA.
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Llo6 cTBOpuTM npe3seHTaWilo, NOTPIOGHO BIAKPUTM Ha CTpiyLi BKAaaky dain
i Bu6bpaTn komaHay Cmeopumu — Hosy npeseHmayito abo oguH i3 wabaoHiB (Ha-
npwknag, fanepes) (puc. 15.2).

Mpe3eHTaLial - PowerPoint

CreopuTH

HoBa npeseHTauis

SoeperT ok Molwyk OHNAMHOBYX WAbAOHIB | Tem

DkvpHan | PekomeHpaoBaHi nowykoBi 3anutu: [peseHTauii Temn Ocgita [Jiarpamu Cxemu bisHec
IHdporpadika

oy |

CrinbHWA

40 []

Bac Bitae PowerPoint Megicon Atnac

dl1l

Biarvk

[lapameTput lanepes Mocunka Aepeso

Puc. 15.2

[Jani Bnbpatn makeT wabnoHy lasrepes i HaTUCHYTM Ha kHomky Cmeopumu
(puc. 15.3).

lanepes
MakeT 3aroJioBka
[MixzarosioBok
Binbue 306paXkeHb
Punc. 15.3
HacTynHui Kpok — y TEeKCTOBOMY MOAi 3a20/1080k c/1alida BBECTUM TeKCT

(pnc. 15.4).
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lanepes - PowerPoint]

Paiin OcH BctaB KoHct Mepe AHim Mokas ¢ Peuens lMog 3anucy Joe ®op

/lonomora

[adopmariitai
TE€XHOJIOT1I

Mig3aronoBok cnaitaa

Cnanig 131 Hotatkn  Mpumitkn 39%

Puc. 154

15.4. POBOTA 31 CNAUAAMMW MPE3EHTALLIT

Llo6 momaTtm HOBMW cnaiig, HeobxijHO BMBpaTU Cnairg, 3a SKMM MOTPIGHO
BCTaBUTN HOBWI, i BUKOHATK Taki Aji:

® BiakpuT Bknagky OcHoBHe — Cmeopumu c1alid i Bubpatn Maket
(puc. 15.5);

® Bigkputu BKNaaKy BcraBneHHa — Hosutl caalid i BnbpaTtu Maker;

® HaTUCHYTK KnaBsiwy Enter;

® HaTUCHYTK KombiHauito knasiw Ctri+M;

[ ]

Yy KOHTEKCTHOMY MeHI0 BUbpaTh KoMaHay Hosuli caalio.
Llo6 npopy6bnroBat cnaig, HeobXigHO BMAINUTM BiANOBIAHMI ecki3 cnarja
M BUMKOHATW Taki Ail:
® BiakpuT BKAagky OcHoBHe — Cmeopumu caatid — Jybaosamu subpaHi
cnatiou (pwc. 15.5);
® BiaKpuTN BKAagky BcraBneHna — Hosul cnatid — Jybarosamu subpaHi
cnatiou;
® y KOHTEKCTHOMY MeHI0 Bubpatn komanay Jybaroeamu caalio.
Konis cnaiga 3'sBuTbCA 0Apasy Mig opuriHanom.
AKLWO NOTPiBHO NepemicTUT cnalig, NiBOK0 KHOMKOK MULLI MOro NepeTarytoThb
y NoTpibHe micue. [ns nepeMillleHHs AeKibKOX ClailfiB — HaTUCKaroun Ha KaaBi-
wy Ctrl, Bubpatn cnaram, ki NoTpibHO nepemictut. Jani BiANYCTUTM KnaBiwy
Ctrl, a BnG6paHi cnanam nepeTarHyTM 40 HOBOrO PO3TallyBaHHA fK €4UHY rpyny.
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(Ol Tel:SM MBCTaBieHHA KoHCTpykTOp [lepexogn AHiMauia [loka3

Maxket

CKUHYTW
CrBOpPUTH ;
chaiig, Pozgin
Bydep obmiHy Fanepes

TuTynbHWI cnaig | HasBa Ta BMirT | Ha2ea nazniny
Ha3sa Ta BmicT

[lBa o6'ektn MopiBHAHHA  JILwe 3aronoBok

Myctuii cnakg  BmicT i nignuc  PucyHok i nignuc

[Jy6ntoBatn BUBpaHi chaam
Cnalam 3i cTpyKTypm
MoBTOpHE BUKOPWUCTAHHSA CAaWAiB...

Puc. 15.5

Llo6 Buayuntn cnaiigu, notpibHO BUKOHATK OAWH i3 TaknX BapiaHTIB:

® BUAINUTL CNanf i B KOHTEKCTHOMY MeHK BubpaTtn komaHay Budasumu
cnatio;
BUAINUTA CNang i HaTUCHYTK Ha knasiwy Delete;

® AKLO MNOTPIBHO BUAYYMTU KiNbKa CnainfiB — HaTuckaroum knasiwy Ctrl, Bu-

6paTu cnanaun AnA BUAANEHHS, BigNycTnTK knasiwy Ctrl i HaTUCHYTW Ha Kna-
Biwy Delete.

Cnang, KM He Mae BigobpaxkaTnca nij vac nokasy clanfis, MOXHa NPUXO-
BaTh:

¢ BiakpuTtn BKNagky Mokas cnangis — puxosamu caatio;

® BUAINNTL Cnaig i B KOHTEKCTHOMY MeH0 BubpaTu Komangy [Ipuxosamu

caadio.

Ana c¢popmaTyBaHHA TeKCTYy BVKOPWUCTOBYIOTb: CN/IUBHY NdAHeNlb, BKNAAKY
OcHoBHe 260 koMbiHauito knaBiw (puc. 15.6).

@opmamysarHs wipugpmy nepepbayae Moro HakpecneHHs (knpHuin (Ctrl+B),
kypcv (Ctrl+l), nigkpecnenHsa (Ctrl+U), rapHiTypy, po3mip, Konip, epektn, Mix-
CUMBOILHWIA iHTEPBaN).

®opmamysaHHa ab3ayy — ue BUPIBHIOBaHHA (3a niBum kpaem (Ctrl+L), no
ueHTpy (Ctrl+E), 3a npasum kpaem (Ctrl+R), 3a wnpwuHoto (Ctrl+J)), HanawTyBaHHs
iHTepBaniB nepes ab3auom i nicaa absauy, MIXKPAAKOBOro iHTepBasy, BiACTYNIB,
HanpsAMKY TEeKCTY.
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[OIN =R BcTaBeHHs KoHcTpykTop Mepexoau AHimauis Mokas craiais PeuensyBarHs MogaHHs 3anucysaHHs [loBigka ®opmat
Maker
Ckutyn
Bcrautn Creoputi _yT
cnaiip Pozain
Bydep obminy Cnaiign Wpngr A63aly MantoBaHHs PegaryBaH
Creoput Mapkepun Mixpsgkosnii  3a
npumiTKy iHTepsan  wmpwHOI

Mig3aronoBok cnariga

Puc. 15.6

[ns CTBOPEHHs CNMCKY MNOTPIOHO BUAINNTL TEKCT i HATUCHYTU Ha KHOMKy Map-
kepu abo Hymepayis (pwuc. 15.7).

OCHOEHe BcraBneHHs KoHcTpyktop Mepexoau AHimauis Mokas cnaigis PeueHsyBaHHs MoaaHHs 3anucyBanHa [losiaka ®opmat
Maket
CKWHYTH
BcraButn Creoputin _
craiig Po3ain
Bydep obmiHy Cnaiign Wpuet Hemae ManiosaHHs PeparysaHHs
Cnincok

Puc. 15.7

lpadiuHi 06’ekTn (306paxeHHs, dirypn abo aiarpamu) AojaroTb Ha BKAAALi
BcraBneHHs i3 rpyn 3o06paxeHHs Ta larocmpayii (puc. 15.8).

KomaHaa 3o06paxeHHs — Lleli npucmpidi... BigkpuBae BiKHO BcmaesneHHs pu-
CYHKQ, y AKOMY BUbUpatoTb daiin i3 NoTpibHNUM pucyHKOM i3 komn'totepa. KomaH-
ha 3obpaxeHHs — 3 mepexi I[HmepHem... BiAKpVBa€E BikHO BcmaeseHHs 306pa-
JKeHb A5 NMOLUYKY i BCTaBAEHHS 306paXkeHHs i3 PisHUX Axepen mepexi [HTepHeT.
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TN ERIE] KoHcTpykTop Mepexoan AHiMallis

SmartArt

3HiMOK ekpaHa

SCEE T, ®oToans6om Dirypu Alarpama
306paxeHHs IntocTpauii
Puc. 15.8

KomaHaa ®@ieypu B rpyni Lmocmpayii Ha Bknagui BcmaeneHHs: ®@izypu,
SmartArt abo Jiaepama BnBOANTb Ha ekpaH ¢irypu (puc. 15.9).

~BcraBnenns vrocrpanin

] .

"Z|>J 1 I Aiarpama

dirypu Haspa miarpamn

FD SmartArt
Pap 3
Papn 2
Psapg 1

[TCKCT] [TeKCT] [TeKCT] Kareropis Kareropis Kareropis Kareropis

1 2 3 4

Psagl Pag2 Pag3

Puc. 15.9

3o06paxeHHs, dirypu, rpadivHi 06'ekt abo giarpamy MoOXHa pegarysaTtu, T06-
TO 3MIiHIOBaTW iXHi PO3MIp, KOAip, 3aAMBKY, TMN AiHii Towo. Jna uboro notpibHo
ABiYi KNaLHYTW NiBOKO KHOMKOK MWL Ha CTBOpPeHin ¢irypi 1 Bnbpatn BKNAAKy
®opmar abo Popmam cpieypu (pwc. 15.10).

[o HoTaTok AonoBigava MoOXHa A0AaTu Likasi Ta KOPUCHI dakTu i 3BepTaTu-
€ A0 HUX MNif yac npeseHTauii (kHonka Homamku y paaky ctany) (puc. 15.11).

I3 pparmeHTamMm TekcTy, rpadiyHMMK 306paXKeHHAMM, PO3MILLEHUMN Ha chan-
Jax, MOXHa MoB'A3yBaTW riNnepnocnaaHHA: BUAINNTK 06'ekT i BUKOHaTN Bcmasier-
Ha — [ocunaHHa (Ctrl+K). Bubpatn y cnncky BikHa JoOasaHHs 2inepnocunaHHs
3g'szamu 3 (puc 15.12) TN 06'ekTa, Ha AKNIA yKa3lyBaTUMe NnocuaaHHA (dann, Beb-
CTOpiHKa, Micle B AOKYMEHTI, HOBUI JOKYMEHT, efleKTpOHHa noliTa) abo BBeCTM
noBHe iM'a 06'ekTa B none Adpeca i HaTUCHYTK KHomMKy OK.

OcobauBicTio KOMMN'tOTEPHOI Npe3eHTalil € MOXAMUBICTL AOAABaHHA aHima-
LilHMX edekTiB A0 TekCTy 1 rpadiuHnx o6'ekTiB, WO po3MilleHi Ha cnangax. Lie
3abe3neuye Kpally HaOYHICTb i AMHAMIYHICTb Npe3eHTauil. Jns CTBOpeHHs aHima-
LiHoro edpekTy NOTpibHO BUAINNTM 06'ekT abo TeKCT, NnepenTn Ha BKNaAKy AHima-
yis n Bnbpatn napameTpu BignosigHoro edekty (puc. 15.13).
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3anveka dirypu

KoHTyp ¢irypu

Edektnn ans diryp
Cruni diryp

Po3zgin 15. CtBopeHHA npe3eHTauii. Mporpama Microsoft PowerPoint

KoHcTpyk TMepexoa Animaui Mokas cnaii Peuensysar MogaHH 3anucysaH Josiak KeIeIVEL

Mepemictutn Bnepes 691 cm
EKcnpec— nepeMICTMTMAHEBBA 48 cm
cTuni O6nacTb BUAINEHHS '
Crvni WordArt Ynopsakysatu Pozmip

®opmat dirypu

Mapametpu ¢irypu MapameTpu TekcTy

3anueka

bes 3annBkun

CyuinbHa

lpagieHTHa

306paxeHHs abo TekcTypa
BizepyHok

3anvBka oHy cranga

B6yaoBaHi rpagieHTu

Tvn NiRiviHui
Hanpsamok
Kyt 90°

Toukw rpagieHTa
Konip
Puc. 15.10

XT0 BONOgjE iHPOpPMaLLiEto, TON BONOAIE CBITOM

Hotatku

Pnc. 15.11

MpuMiTkK

[JopaBaHHsA rinepnocuaaHHs
3s'a3atn 3 TekcT: IHGOpMaLiViHI TexHONOTIT
BnbepiTb MicLie B JOKYMEHTI:
daiinom, se6- HactynHuii chaig,
CTOPIHKOtO MonepeaHiit cnaiig
3aros0BKM cnaingis
vicuemy
AOKyMeHTi 2. 3MICT )
3. O6pobKa TeKCTOBOI i
4. O6pobka iHpopMalLli
HOBUM 5. CTBOpEeHHS npe3eHT
LOKYMEHTOM 6. BctaBneHHs intoctpa
7. ba3n gaHux i cuctem
€/IeKTPOHHO
NoLwTo

Mepernsg cnaviga:

IndopmaniitHi
TEXHOJIOTi1

MokasaTn Ta noBepHyTUCA

OK I ‘ CkacyBatun

Puc. 15.12
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Paiin  OcHoBHe BcTtaBneHHs KoHcTpyktop [Mepexoau WAGHYEMEN MMokas cnaiigie  PeueHsyBaHHs [MogaHHA 3anucyBaHHAa — Po3po6HMK

NepernaHyTn Hemae 3Buuaiiva n.. Buusitanus  Buait  BunauanHs TMaHopama

Mepernag Animauis

Puc. 15.13

Mosga

ObnacTb aHimaLlii

Mapametpn  [ogatn IREIEER
edexTiB v aHiMaLlilo v
[JloaatkoBi NnapameTpy aHimaLii

LU,O6 Ao4aTtn KoHcTpyktop RISVl Atimauis  [Mokas cnaiigie  PeueHsyBaHHA [MogaHHA  3anucyBaHHA

aHiMaUinHKM
edbekT Ao nepexo-

AY 3 OAHOTO Chavi- Hemae Buugitamms  3cys Mosea  PosaineHHs PoskputTa nsgzrs’j“
Aa AO HacTynHoro Mepexig Ao yboro cnariga
Puc. 15.14

nig 4ac npeseHTa-

uii Ha Bkaagui Mepexodu HeobxigHO BMBpaTK nepexis i HaTUCHYTW Ha KHornky [1a-
pamempu egekmis (pvic. 15.14): Cnpasa, 3nieq, ... . lna ckacyBaHHA nepexoay —

BMbpaTh enemeHT Hemae.

[ns pemoHcTpauii npe3eHTaLii BUKOPUCTOBYOTb BKAaaky oka3 cialidis. o6
3anycTUTV NPe3eHTaLito 3 NepLoro cianaa, y rpyni Moyamok nokasy caatioie Tpeba
BM6paTh NyHKT 3 noyamky (pwuc. 15.15). Akwo BiaobpaxaeTbCca He NepLUnin cnang, i
NOTPIBHO MoYaTK caMe 3 HbOro — BMOpPATK MYHKT 3 NOMOYHO20 C/1alida.

®aiin  OcHoeHe BctaBneHHa KoHctpyktop [epexoan Awximauis [RITCERGEVNIM PeueHsysaHHa [MogaHHA

BiaTBOpIOBATW AUKTOPCHKNIA TEKCT

BukopucToByBaTH XPOHOMETPaX

B] 3 notouyHoro KopwuctyBaubkuii  Hanawrtysatn lMpuxosatv Penetuuis 3anucati nokas

noyatky  cnaiiga nokas chagis v nokas cragis  cnavg Yacy

Moyatok nokasy craiais

Puc. 15.15

cnaiigis v EnemeHTU KepyBaHHA MynbTUMedia

HanawryBaHHs

[na cTBOpeHHs nokasly cnangis, sKMA aBTOMaTUYHO 3amnyckaTMMeTbCsl Micas
BiAKpUTTA danny npeseHTaLlii, NOTPIOHO BMKOHATK TakKi Aii:

BMbpaTtn ®Paiin — 3bepeamu sk,

BMOpaTK Teky, y fKill NOTPiOHO 36epertn npeseHTaw,ito;
y noni Im’s ¢paliny BBeCTn iM's Npe3eHTaLii;
y po3gini Tun ¢galiny Bubpatu JemoHcmpayis PowerPoint.

~

PEMOTO CNANAY?

1. Hi, He MoXHa

2. Tak, MOXHa

3. Tinbku ans okpemux cnamgis
\_ 4. Tinbku AN BCiX crangis

pwn oo

.

TECTOBI 3ABAAHHA

Y MOXHA B NMPOTPAMI PowerPoint Y Microsoft PowerPoint @AV MA-
3MIHKOBATW ®OH KOXHOIO OK- FOTb PO3LWLWMPEHHA:

JIxt
.pptx
pcx
.ppc

~
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Po3pin 16 .
CUCTEMA OBPOBJIEHHA MATEMATUYHOI
IHOOPMALLII MathCAD

16.1. OCOBJ/INBOCTI OBPOBJIEHHA MATEMATUYHOI
IHOOPMALLIT

MaTeMaTUUHi 0BUMCAEHHS | PO3paxyHKN 3aBXAWM CYyNpPOBOAXKYBaAWU TEXHIY-
HWI Nporpec. 13 pO3BUTKOM HOBITHIX TEXHOJIOTIW, CTBOPEHHAM i BMPOBaAXXEHHAM
HOBMX MalUVH Ta MPUCTPOIB POAb MaTeMaTUUYHOro obpobaeHHa iHpopMauii He-
YyXWIbHO 3pocTae. Haragaemo, Wo nepuwi Komn'toTepn 6yanm npusHayeHi came
ANA BUKOHaHHA CKJQAHUX MaTeMaTU4yHuMX OBumncieHb | TOMYy Mann HasBy
«eIeKTPOHHO-00UYMCAOBabHI MalWKHW». | HUHI 0BPO6AEHHA MaTeEMATUYHOI iH-
dopMaLii, MaTemMaTUUHi 06UMCNEeHHA CTaHOBAATL Baromy 4acTuHy iHPopmaLin-
HWX TEXHONOTIN.

[na BUKOHaHHA CKafHUX PO3paxyHKiB i 06uncieHb po3pobeHo HU3KY Make-
TiB CnewujasbHUX NPOrpam.

OZHIi€r0 3 HAMMOTYXKHILIMX MaTeMaTUYHKX Nporpam € cuctema Matlab. 3a ii
JOMOMOrO0 MOXHa BWKOHYBAaTW CK/JafHi pPO3paxyHKW B Takux ranyssx, sk obpo-
61eHHA CUrHaniB, CTaTUCTMKA, AMCKPETHA MaTeMaTuka, eKoHOMiKa Towo. Jna Kox-
HOT NpvKnagHoi ranysi y MatlLab po3pobaeHo Habip cneujianbHUX GYHKLiN | IHCTPY-
MeHTiB. Hanpwuknag, nporpama Simulink sae 3mory mogentoBat QyHKLIOHYBaHHS
peasbHUX NPUCTPOIB i CUCTEM.

Ansa 34iNCHEHHA MaTemMaTUYHMX onepaLiin y CMMBOJIbBHOMY BUMAsAI Npu3Hadye-
Ha cuctema Maple. 3a AONOMOrOHO L€l CUCTEMU MOXHA BUKOHYBAaTW CKAajHI ne-
PEeTBOPEHHS MaTeMaTUUHWX BMpPasiB, CMPOLLyBaTK iX, PO3B'A3yBaTW PIBHAHHA i
cncTemu piBHAHb. CMMBONBHUIA NpoLecop Maple BUKOPUCTOBYHOTb B iHLWIMX MaTe-
MaTU4YHUMX cucTeMax obpobneHHs, 3okpema B MatlLab i MathCAD.

Ana cknagHnx maTemMaTMUHUX obumcneHb 3aCTOCOBYOTL cnuctemy Mathematica,
O BMKOHYE TakoX CMMBOJIbHI MepeTBOPEHHS, MPaLLIOE 3 TEKCTOBOK i rpadivHO0
iHbopMmaLi€to.

Po3rnsHeMO goknagHile MOXANBOCTI CUCTeMU OBPOBAEHHS MaTEMaTUYHOI iH-
dopmauii MathCAD.

16.2. 3ATAJIbHI BIAOMOCTI MPO CUCTEMY MathCAD

Cucrema MathCAD (aHrn. Mathematical Computer Aided Design — matema-
TUYHA CUCTEMA aBTOMATMYHOIO TMPOEKTYBaHHA) Mpu3HaYeHa A1 BUKOHAHHSA
CKNAZHUX MaTEMATUUYHUX OBUYMCIEHb, PO3PaxyHKIB i MEPETBOPEHD.

MathCAD mae Taki GyHKLil:

® MOAAHHA BEJVYMH LiNMMK, palioOHalbHUMY, ippauioHanbHUMK, KOMMIEeK-

CHUMW Ynciamu;
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NOAaHHA BEANYMH NOTIYHUMU 3MIHHUMU;

nojaHHsA uncen y AeCATKOBIN, ABINKOBIN, BiCIMKOBIW, LWICTHAALUATKOBIN CUC-
TeMi UNCNEHHS;

nogaHHsA uncen y Gopmi 3 GiKCOBAHOK i PyXOMOIO TOUKaMU;

BMKOHaHHA apUPMETUUHMX onepaLii i3 Lianmmu, pauioHanbHUMK, ippauio-
Ha/JIbHVMW, KOMIMAEKCHUMW Yncnamu;

® MOXJIMBICTb 3aJaBaTh TOYHICTb OBUMCNEHb | TOYHICTb NOAAHHA pe3ybTaTiB

obyncneHs;

® 06pobneHHA iHbOOpMaLii 3a AOMNOMOror BEAVKOI KiNbKOCTI BBYAOBaHMX

byHKUR;

MOXX/IMBICTb CTBOPHOBATW bYHKLT KOPUCTYBaYa;

PO3B'A30K NiHINHWX | HENIHINHUX PIBHAHbL Ta CUCTEM PIBHSIHb;

BMKOHaHHSA andepeHLitoBaHHS, IHTErpyBaHHS Ta iHLWIMX Onepawi BMLLOI Ma-
TeMaTUKW;

® po3B'A30K AndepeHLuiaNbHNX PiBHAHD;

® BMKOHaHHA onepauin y CMMBOJIbHOMY BUIAALI.

Ana pobotn B MathCAD He NoTpibHi 3HaHHSA | HaBMYKM NpOrpamyBaHHs, orne-
pauii 3anuncytoTbca y 3BUYHOMY Buraagi. Lle gae 3mory He anwe daxiBusam y nes-
Hi ranysi (MaTemaTvkam, iHXeHepaMm, eKOHOMICTaM, XiMikam), a W CcTyaeHTaMm i
Y4YHSIM pO3B'A3yBaTh 3aaui 6e3 crewianbHOT NigroToBKYW, 3BUYHMM CMOCOBOM.

Ocobausictio cuctemm MathCAD € Te, Wo onepaLii B MaTeEMaTUUYHUX BUpa3ax
BMKOHYHOTbCSA ofpa3y nicas ix BBeAeHHs. Y pasi Oyab-aKoi 3MiHM MOYaTKOBMX Ja-
HWX MOYMHAIOTb MepepaxoByBaTUCA BCi MaTeMaTU4HI BMPasW, A0 AKMX L 3MiHeHi
AaHi BXoAATb NpAMo abo onocepeAKoBaHO.

Kpim 3a3HaueHnx MateMaTuuHnX GyHkui, MathCAD mae 3acobu ans nogaHHs
iHbopmaL,ii B rpadiuHoMy BMMIAAi 3a gonomororo rpadikis, giarpam ToLo.

MaTtemaTuuHi obuncneHHs i ixHi pe3ynbTaTi, nogaHi B rpadivHin Gopmi, cy-
NPOBOAXKYOTbCA, AK MPaBMAO, TEKCTOBOK iHPOPMaLi€to: BUKAAAEHHAM 3acafHUX
MONOXeHb, YMOB, MOSACHEHb, JOBEAEHb, KOMEHTapiB, BUCHOBKIB. TeKCTOBMI pesak-
TOp, YbyaoBaHuii go MathCAD, aae 3mory rotyBaTv HayKOBi CTaTTi 1 3BiTW, MOHO-
rpadii, KypcoBi Ta AWMNAOMHI NMPOEKTWN, €NEKTPOHHI KHUXKW 3 MaTeMaTUYHMKX, Tex-
HIYHUX, €KOHOMIUYHWUX Ta IHWWX AUCUUMIIH, ¥ AKMX MaTeMatnyHe o6pobieHHs
CTaHOBWUTb BEJINKY YaCTUHY.

MathCAD, sk i 6arato iHWKX nporpam, Wo npautotoTb y cepegoBuLli Windows,
niaTpumye texHonorito OLE, ToX y AOKyMEHT MOXHa BCTaBAATM 06'eKTW, CTBOpPEHI
3a A0MNOMOTOH HLUNX NPUKAAZHMX MPOrpamM, — KOJNbOPOBi Ta YOpHO-6ini rpadiku,
Aiarpamu, cxemu, dotorpadii.

BikHo MathCAD i ioro enemeHTHn

Cucrema MathCAD npauroe y cepegosuii Windows, Tomy mMae rpadivuHuia inH-
Tepdenc, CXOXnii 3 iIHWUMKU NpukaagHumm nporpamamu Windows. BikHO cuctemu
CKNAJAETbCA 3 TakMx enemeHTiB (puc. 16.1):

® pPAJOK 3aroNoBKa;

® pPAJOK MEHIO;
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Psdok 3az2os108ka Psdok MeHro

File Edit View Insert Format Tools SymbolicPWindow Help

Normal Arial 10
laHene popmamyesaHHs

lNaHens mamemamuyHa

Pobouyuli
apkyw
Psadok cmaHy
Press F1 for help. AUTO NUM Page 1
Puc. 16.1

naHeNb IHCTPYMEHTIB;
naHenb GopMaTyBaHHS;
PAJOK CTaHy;

BIKHO JOKYMEHTa.

Pagok 3aronoBka MiCTUTb CUCTEMHY KHOMKY 3 MIKTOrpamoro (KapTMHKOR)
cuctemn MathCAD, ska BiAKpMBa€E MeHIO KepyBaHHS BIKHOM i3 KOMaHAaMu Po3-
20pHymu, 320pHymu, 3akpumu. Li koMaHAM MOXHa BMKOHATK TakKoX 3a AOMOMO-
ror Bi4NOBIAHWX KHOMOK MpPaBOpyY y pAaKy 3aronoska. lNopydy i3 cucteMHORo
KHOMKOK — Ha3Ba npuknagHoi nporpamn MathCAD Professional i Ha3Ba goky-
MeHTa.

Y psgky MeH PO3MILLEeHO KHOMKWM 3 BUMagHUMUK MeHto: File (@alin), Edit
(Mpaska), View (Bud), Insert (Bcmaska), Format (Gopmam), Math (Mamemamukay),
Symbolic (CumsonvHuti), Window (BikHo), Help (Jlonomoza).

Y pAAKY cTaHy B HWXKHIM 4YacTUHI BiKHa BMBOAMTbCA IHPOpMaLs Npo Ko-
MaHZAMW.

Ha naHeni iHCTPYMEHTIB y BUIAAI KHONOK BUHECEHO HaluacTille BXMBaHI KO-
MaHAMW 3 MEH!O.

OcHOBHUMMK NMaHenamun iHcTpymeHTiB (puc. 16.2) € Standart (CmaHdapmHay),
Formatting (®opmamysarHs) i Math (MamemamuyHa).

CmaHOapmHa naHesb IHCMpyMeHmMIi8 MiCTUTb KHOMKW KepPYBaHHA onepaLliamu,
AKi € CNiNbHUMKM Ana B6araTbox NpuknagHux nporpam Windows.
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File Edit View Insert Format Tools Symbolic Window Help

MaHens cmaHdapmHa

Standard|
100%
lNaHens hopmamyesaHHs
) 1nr 1le
Normal Arial 10
lNaHens Mmamemamu4Ha
Press F1 for help. AUTO NUM Page 1

Puc. 16.2

dannosi onepauii 3 AOKyMeHTaMu:

e New (Hosuli) — CTBOPUTU HOBUIA JOKYMEHT;

e Open (Bidkpumu) — 3aBaHTaXXWTW paHille CTBOPEHNIN AOKYMEHT, fAkui 36e-
piraeTbCca B Nam'aTi;

® Save (36epeamu) — 36epertn B Nam’aTi JOKYMEHT 3 OCTaHHIMW 3MiHaMW.

ApykyBaHHA i nepesipka opdorpadii:

® Print (Hadpykyeamu) — HaapyKyBaTu AOKYMEHT Ha MpuHTepi;

® Print Preview ([lepezansid neped Opykom) — nNeperasHyTM AOKYMEHT, MnepLu
HI>XX HagpyKyBaTw;

e Check Spelling (lMepesipka opgpoepaghii) — nepesipnTn opdorpadito.

PesaryBaHHA AOKYMEHTIB:

e Cut (Bupizamu) — BUNYYNTWN 3 JOKYMEHTA BUAINIEHY YaCTUHY i PO3MICTUTH Ti
B 6ydepi obminy (Clipboart);

e Copy (Konirosamu) — KonitoBaTW BUAINEHY YacTMHY AOKyMeHTa abo Becb
[OKYMEHT i po3MmicTuTn B Bydepi obminy (Clipboart);

e Paste (Bcmasumu) — nepeHeceHHs BMicTy bydepa 06MiHY B JOKYMEHT.

CkacyBaHHS i BiATBOPEHHA onepaduii:

e Undo (Ckacysamu) — ckacyBaTW OCTaHHIO orepaLito i BifMNOBIAHI 3MiHN B
DNOKYMEHTI;

® Redo (Bidmesopumu) — BiATBOPUTM CKacOBaHy onepaldiito.

Po3miweHHsA 610KIB Y JOKYMEHTI:

o Align Across (BupisHamu 3a 20pU30HMAano) — BUPIBHATU BUAINEHI B AOKY-
MEHTi 6J10KN 3a FOPU3OHTANIIO;

e Align Down (BupisHsmu 3a 8epmukanjito) — BUPIBHATW BUAINEHI B AOKY-
MEHTi 6J10KM 3a BEPTUKANIIO.

Onepadii 3 MaTeMaTUYHMMN BUPa3aMU:

® [nsert Function (Bcmasumu ¢yHKYit0) — BCTaBUTW Yy BUpa3 MaTemaTU4Hy
BOysOBaHy GYHKLiHO 3i ClncKY;
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e [nsert Unit (Bcmasumu o0OuHUYO B8UMIPHOBAHHSA) — BCTaBUTU OJUHULIO BU-
MiptoBaHHA Gi3VYHOI BENNUNHY;
e Calculate (O64ucarumu) — obUNCANTU BUAINEHUI MaTEMATUUHUIA BUPa3.
BcraBka o6'ekTiB:
¢ [nsert Hiperlink (Bcmasumu 2inepnocusaHHs);
Insert Component (Bcmasumu KOMNoHeHm);
Insert Table (Bcmasumu mabauyto);
Zoom (Macwmab) — BCTaHOBUTM MaclwTab 306paxkeHHA AOKYMEHTa, BU-
6paBLUN NOro 3HAUEHHS 3i CMIUCKY;
® Help (onomoza) — oTpumaTy NoTPibHY JOBIAKY 3 AOBIAKOBOI 6a3n AaHMX.
lMaHene mamemamuyHux HcmpymeHmis (Math) mictute 3acobu ansa obpo-
6/1eHHs MaTeMaTMUHOI iHbopMaLLl, AKi 3rpynoBaHO 3a MeBHMMW O3HaKamu i pos-
MileHO Ha Takmx naHensx (Toolbar): Calculator (Kanskynsmop), Graph (pagiku),
Vector and Matrix (Bekmopu i
mampuyi), Evaluation (Oyi-
HrosanHHs), Calculus (O64uc- Kanekynamop (Calculator Toolbay)
neHHs1),  Boolean  (Bynesi), Ipagpiku (Graph Toolbay)
Programming (Mpoepamy-
8aHHs), Greek (peybki cum-
gosu), Symbolic (CumsonbHi
obyucnerHs)  (puc.  16.3). O6uucneHHs (Calculus Toolbay)
o6 BrBecTn byab-aKy na- Bynesi supasu (Boolean Toolbay)
Henb Ha ekpaH, HeobxigHo
BMbOpaTM BiAMNOBIAHY KOMaH-
Ay 3 BUNAaAHOMO  MeEHHO Ipeybki cumeonu (Greek Symbol Toolbay)
View — Tool abo HaTUCHYTW CumsosbHi ob4ucneHHs (Symbolic Keyword Toolbay)
BiANOBIAHY KHOMKY Ha [MaHe-
Ni MaTeMaTUYHUX IHCTPYMEH-
TiB (Math), Ae 3BeAeHO BCi NaHeni.
HNoxyment MathCAD. MaTtemaTtnuHa, TekctoBa Ta rpadiyHa iHpopmalis 06-
pobnfeTbca Yy GOPMi OKpPEMUX eNeKTPOHHUX O06'ekTiB — pokymeHTiB MathCAD.
Y BikHI MathCAD moxHa BiaKpuTh ofHe abo Kinbka 8ikoH dokymeHma. KoxeH go-
KyMeHT 36epiraertbcs 1 06pobafeTbca y BUMAAI okpemoro danny, Wo Mae po3Lwun-
peHHsa .mcd.
Ha ekpaHi ancnnes gokymeHt MathCAD mae Burnsag poboyozo apkywa.
Pobounin JOKyMEHT NOAINEHO Ha CMOPIHKU, AKi B pa3i NoTpebn MoXHa Haapy-
KyBaTW. Po3Mipn CTOpPIHOK MOXHa BMbGpaTh i3 cnucky ctaHaapTHUX abo 3azatu
iHWIi napameTpu.
Pobounin apkyLl nogineHo BepTUKaIbHOR NiHIERD Ha ABi YacTuHW. JliBa yacTu-
Ha BUBOAWUTBLCS Ha ApPYyK, @ MpaBy MOXHa He BUBOAUTM N PO3MILLyBaTK Ha Hii Ao-
MOMIXHY iHPOPMaLLitO, MPOMIXKHI FPOMI3AKI pO3paxyHKM, KOMeHTapi. Tomy npaBy
YaCTMHY iHOAI Ha3MBaOTb MPUXOBAHUMU CTOPIHKaMMU.
IHbopmauito nogaHo y Bursgi 6aokis iHpopmalii. 1ok (aHra. region) — Le Mic-
Le Ha poboyomy apKyLli, obMeXeHe HEBUAMMUM NPAMOKYTHUKOM, Ha AKOMY PO3Mi-

Bekmopu i mampuuyi (Vectog and Matrix Toolbay)

OyiHumu (Evaluation Toolbay)

lpoepamysaHHsa (Programming Toolbay)

Puc. 16.3
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leHa maTeMaTuyHa, rpadivHa, TekctoBa iHOOpMaLif. 3 KOXHUM OJ0KOM MOXHa
npaLoBaTh CaMOCTIMHO: MepeMilllyBaTy, KonitoBaTy, peAaryBatu Towwo. IHbopmaLito
y 6710Kkax 06pobasoTh Y Takil NOCAILOBHOCTI: 3/1iBa HaMPaBoO i 3ropy BHU3.

Baokn mMoxHa BUAIANTK Binbll CBITAMM 3abapBAeHHAM, AKWO BUHPaATL KOMaH-
4y Regions i3 meHo View.

LLo6 cTBopuTM 610K, HEOBXIAHO KAALHYTW NiBOK KHOMKOK MULi y BUH6paHo-
My Micui. Y LbOMY MicCLi 3'ABUTbCA MaNeHbKUN XPeCcTUK (+) YEPBOHOIO KO/bOPY.
Tenep noTpibHO NoyaTtv BBOAMTM iHDOpPMALLitO 3 KAaBiaTypu. ABTOMaTUUHO, 3 nep-
WM BBegeHUM i3 knasiatypu cumsonom, MathCAD ctBopuTb 610k. CTaHAapTHO
TMn 610Ky byse MaTeMaTMUYHMM, ane aBTOMaTUYHO 3MIHUTbCS Ha TEKCTOBWUW, AKLLIO
HaTWUCHYTW Ha knasiwy pobis.

LWo6 Bmainntn 6aok byab-akoro tuny, Tpeba KnaLHyTM Ha HbOMY JIIBOKO KHOM-
Koo MuLi. HaBkono 610Ky 3'aBUTbCA YopHa pamka. Akwo 610k TekcToBuin abo
rpadivyHni, TO paMKa MaTUMe Mapkepu — MafeHbKi YOpHi KBagpaTh B NMpaBoOMy
HUXXHBOMY KYTKY, @ TakoX MOCepeAuHi Ha HWXHIN | npaBili cTOpoHax pamMku. 3a
JOMOMOro0 MapKepiB MOXHa 3MiHIOBaTW PO3MipW paMKu 1, BiANoBigHO, 6a0KY:
BKa3iBHWK MULLI NigBeCTV A0 Mapkepa (BKa3iBHWK 3MiHUTb GOPMY Ha ABOCMPAMO-
BaHy CTPI/KY), KNaLHYTX NIBOKO KHOMKOK MWL W, TPMMaroun ii HaTUCHYTORO, Me-
peMillyBaT Mapkep. BianycTBLLM KHOMKY, OTPMMAaEMO 610K NOTPIGHOro po3mipy.

LULlo6 BMAainntn He oaunH, a Kinbka 610KiB, Tpeba 3 HaTUCHYTOHD IBOKD KHOMKOR
MULWI NepeMillyBaTM BKa3iBHWMK Tak, LWO6 WTPUXOBUMA MNPAMOKYTHUK, AKUR
3'ABNAETLCA, OXOMNUB MOTPIOHI BaokK. AKWO Tenep BIANYCTUTM KHOMKY MWL, TO
HaBKono 60KIB, AKi NOTPaNUAN B 30HY Aii BUAINEHHA, 3'ABNATLCA LUTPUXOBI paMm-
Ku. Bugineny B Takmii cnoci6 rpyny 610kiB MOXHa nepemillyBaTi, KonitoBaTu, BU-
NyyaTu, BMpi3aTti, po3miwyBaTt y bydepi obMiHy ToLO.

BuaineHy rpyny 610KiB MOXHa BUWPIBHATU B3A0BX TOpuU3oHTanbHOI (Align
Across) abo BeptukansHoi (Align Down) niHin. [ns Lboro NoTpibHO KAALHYTU MU-
et Ha BIAMNOBIAHIA KHOMNLI NaHeni iIHCTPYMeHTIB abo ckopucTaTUcA BignoBigHO
KoMaHzoro 3 meHio Format (®Popmar).

16.3. 3ACOBU OBPOBJIEHHA MATEMATUYHOI IHOOPMALLIT
MathCAD

Y mMaTemMaTMuHUX 610Kax PO3Pi3HALOTL Taki MaTeMaTUUHi 06'ekTW: uncna, 3MiH-
Hi, PYHKL,i, BeKTOpW, MaTpuLi. BoHW BXoaATb A0 cknagy apnudmeTnyHux i anrebpa-
TUHMX BMpa3iB, a TaKOX PIBHAHb.

MathCAD mMoxe onepyBaTtv 3 TaKUMW YUCNAMU: LIIMUMKY, paLioHaNbHUMK, ip-
pauioHanbHUMKY, KOMIieKCHMMU. opmaTt umcen MOXHa 3aZath Ha naHeni Result
Format, ska BigkpuBaeTbca Bknagkoto Format — Result.. Ha psagky MeHwo
(puc. 164, a).

Lini uncna 3anucytotb 6e3 gecaTkoBoi Touku. PauioHanbHi uncna MathCAD
nogae y BUrnagi ABox Linmx uncen. [ns ippauioHanbHuUX ymcen € ABi dopmu npea-
CTaB/ieHHs: geumMainbHa (aHr. decimal) i ekcnoHeHuianbHa (aHr. exponential abo
scientific notation). KomnnekcHi uncna cknagaroTbcs 3 AIACHOT | YABHOI YaCTUH.
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Result Format 220 Lline uncno
Number FOrmatlDispIay Options | Unit Display| Tolerance | 21.0897 [LivicHe uncno y peum-
Format MabHIn dopMi 3anuc
Murnber of decimal places |3 3: q) p y
I Show traiing zeras 2.596 - 102 [lilicHe UNCAO B eKCOHeH-
Engineering [ Show exponents in enginesting L||ia}'| bHIN q)OpMi 3anuncy
Fraction Format 7 .
Exponential threshold |3 3: W PaLUOHaﬂbHe yncino
59 + 6.7
OK I OtmeHa CnpaBka | 96-7 8-j KomnnekcHi umcna
a 6
Puc. 16.4

O3Hakor yABHOI YacTMHW € YABHA OAMHMLA, AKa MO3Ha4vaeTbcA NiTeporo i abo j
(puc. 16.4, 6).

Yucna, 3'egHaHi cuMBOnamMn MamemamuyHux Oil (onepayili), YTBOPHOKOTb
apudmeTnuHi Bupasn. Ix BBOAATb y 6yab-aKOMY MicLli po60oyoro apkyliua B MaTe-
MaTU4YHWI 610K i3 KnaBiaTypu abo 3a 4ONOMOroto cnelianbHUX 3acobiB — naHe-
sneli (aHrn. toolbar). Wo6 BctaBut Lndpy abo cumBon onepalii B MaTeMaTUYHUN
610K, Tpeba KnauHyTM Ha HbOMY MULLeto. Y Tabna. 16.1 HaBeseHO onepaTopu Han-
MOLWUNPEHIWNX apuOMETUUHUX AiR i3 uncnamu, ski MmictaTbcs Ha naHeni Calculator.

Tabauuys 16.1
Onepartopu naHeni Calculator

CumBon L .
onepavyi Hazea onepadiii KombiHauia knasiLu

+ [JoaaBaHHs +

— BiaHIMaHHS -

X MHOXeHHS Shift+*

[inenns /

= HazaHHA 3HaueHHs Shift+:

= O6uncneHHsa pesynbtaty =

i [obyBaHHA KOpeHs KBajpaTHOrO \

I [JlobyBaHHA KOpeHa n-i cTeneHi Ctrl+\

|| Mogynb umcna |

n! ®dakTopian !
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ApUMeTUUHNiA BUPas  (23.0.6982) + % ApudMeTUUHUIA
obuncatoeTbea oapasy nic- .

NA TOro, AK TiNbKW nicna

HbOTO BBOAATbL 3HaK =. Llei (23 - 0.698?%) + % = 14462 Ob6buncneHe 3Ha-
3HaK € CUrHaNoOM AnAa maTte- ' HEHHA MaTema-
MaTWUYHOro npouecopa Bu- TUYHOTO BUpasy
KOHyBaTW OOYMCNEHHs, 3a- Puc. 165

nucaHi niBopyy Big Hboro (puc. 16.5). fAkwo 3MiHUTKM 6Oyab-fike uucno B
apvdMeTMYHOMY BMpa3si, NPOLLecop aBTOMATMUYHO Mepepaxye i BMBeAe pe3ynbrart.
Y uboMy pexumi npoLecop npautoe K 3BMYalHNUIA KanbKynaTop.

3miHHoto (aHrn. variables) y MathCAD Ha3uBaroTb BeIMUMHY, sKa 3MiHIOE CBOE
3HaYeHHSA B NPOLLeCi BUKOHAHHA nporpamu. 3MiHHOK Moxe ByTn uncno, apudme-
TMYHWI abo anrebpaiuHnin BUpas, SKOMY HafaHO YHikasbHe iM’d, TO6TO 3MiHHa B
MathCAD mae Te came 3HaueHHS, Wo i B anrebpi. IMm’'a 3MiHHOT MOXe ckiagaTucs 3
JOBINbHOI KiZIbKOCTI 4ONYCTUMUX CUMBOJIB: BYKB (3a3BMYaln NaTUHCbKOro andas.i-
Ty), undp, 3Hakie _ i %. MNepwmmM cMMBOAOM B iMeHi 060B'A3KOBO Mae ByTn Hyksa.
IM' 3MiHHOT Ma€e ByTW KOPOTKMM i nerko 3anam’aToByBaTuca. He Tpeba ans Lpboro
BMKOPWCTOBYBATU Ha3BW 3MiHHOI, BOyAOBaHOI QyHKLii a0 KOHCTaHTU. IM'A 3MiH-
HOT BBOAATb, AK MPaBWAO, 3 KaaBiaTypu.

Onepauia npuceoroBaHHA. [Micia iMeHi 3MiHHOI 0OOB'I3KOBO Ma€ CTOATU
3HaK NpUCcBOOBaHHSA :=. lNpaBopyY BifA 3HaKa MPUCBOIOBAHHA MOXeE CTOATU abo
undpa, abo anrebpaiuHnii BMpas. AKWO NpaBoOpPyY Bif 3HaKa MPUCBOKOBAHHA CTO-
iTb UACNO, TO Lie O3HAYAE, WO 3MiHHIM HajlaHO 3HAYeHHs, BMPaXKeHe LM UYNCIOM.
AKLWOo X NpaBopyY CTOITb anrebpaivHmii BUpas, TO Le O3HayaE, LWo 3MiHHa BU3Ha-
YaETbCA Yepes iHWI 3MiHHI N YNCAa, WO BXOAATb AO CKAagy anrebpaiuHoro Bupasy.
3MiHHI MOXYTb BXOAWTWM A0 CKAajy MaTeMaTUUYHOro BuWpasy, OyTW aprymMeHToM
dyHKUiT abo onepaHaOM.

Onepaujis BukoHaHHA. LLlo6 oTpvMaTK 3HAUEHHs 3MiHHOI, HeobXigHO nics
iMeHi 3MiHHOT BBecTM 3Hak =. [Micns BBeAeHHs uboro 3Haka MathCAD ogpazy X
BMBOANTbL pe3ynbTat. [Jo UbOro BCi 3MiHHI, WO BXOAATb A0 Ckaagy anrebpaivyHoro
BMpa3y, MatoTb OyTU BM3HAUEHi uyepes iHWi 3MiHHI abo uepe3 umcia. AKWOo Lo
YMOBY He BMKOHAaHO, MicNs BBEAEHHSA 3HaKa = iM'A 3MiHHOI abo anrebpaiuHunin BM-
pa3 3MIHIOE KOJp Ha ACKPaBO-YepPBOHWMW | BUBOAUTLCA MNOBiAOMJEHHA «This
variable or function is not defined above» («Lto 3MiHHY abo ¢yHKUil0 BuLLe He
BMU3HAUEHOY).

Kpim 3BMUanHMX 3MiHHMX Yy MathCAD BMKOPUWCTOBYIOTb Tak 3BaHi paHeosi
3MIiHHI, TOBTO HU3KY YMCcen 3 OAHaKOBUM iHTEPBAZIOM MidXX HUMW. LLLo6 3aaaTu paH-
roBYy 3MiHHY, NOTPIOHO BMHBPATK | BBECTU il iM'sl, 3HaK MPUCBOIOBAHHS, NOYaTKOBE
3HaYEeHHS, NICA HbOTO MOCTaBUTM KOMY (,), BBECTV 3HAYEHHS iHTEpPBasy MiX 4umc-
namu, Jani HaTUCHYTW KnaBiwy (;) i, HapeLwTi, BBECTW KiHLEBE 3HAY€HHS 3MiHHOI.
Ha puc. 16.6 noka3aHO NOCNIAOBHICTb YBEAEHHS PAHTOBOI 3MiHHOI.

3MiHHY BEAWYUMHY, AKa KPIM CBOTO 3HaUYeHHA XapaKTepM3YETbCA OAUHULEID BU-
MiptOBaHHA, Ha3MBaloTb PO3MIPHOI 3MiHHOM. TobTo uUe di3nyHa BennumHa, Aka
JOpPIBHIOE A0OYTKY 3HAUEHHA BEJMYMHW Ha OAMHULIO BMMIPIOBAHHSA BEANUYUHW.

BUpa3
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OavHWLI BUMIpIOBaHHSA B MiXHapOAHii X IM'st 3MiHHOI
cuctemi Sl posmilieHo Ha Bkiagui Insert  y ._ 3HaK NPUCBOIOBAHHA
Unit (puc. 16.7, @), aKy MOXHa BUK/INKA-
T 3i cnncky Insert — Unit pagka metto, %= 0 YBECT! NO4ATKOBE 3Ha-
YeHHs

abo 3 naHeni Standart kHonkoto , X:=00.1 YBECTH KPOK 3MiHM
abo kombiHauieto knasiw Ctrl+U. )

3a 4OMOMOroK po3MipHMX 3MiHHMx X = 001 HancHyv knasiuy ;
3pyyHO po3B'a3yBaty disnuHi 3agavi. Ha X :=0,0.1. 125 YBectn kiHLeBe 3HaueHHs
puc. 16.7, 6 HaBeAeHO NpuVKAaj npes- Puc. 16.6
CTaB/IEHHA Hanpyrn siKk Po3MipHOT 3MiH-
HOl Insert Uit |

Uncna, 3MiHHi, B.6y,u,osaHi M 3apaHi 'Dimemsi;n System
cnoxuvBayeM GyHKLIT MOXYTb BXOAUTU Y- S| oK
O cknagy anrebpaiuHmx BupasiB — —
iMEH  3MiHHWX, yHKUIn | undp,
3'€/lHAHUX CMMBOJAMU  MaTeMaTUUHWX i Cancel

ni

onepadin. LLLo6 oTpruMaTth 3HaueHHs an-
rebpaiuHoro Bupasy, Tpeba nicns anre-
bpaiuHOro BuWpasy BBECTM 3HaK =

degtee alorie (cal15

(pwnc. 16.8).
a
u YBeCTu iM'a pO3MipHOT 3MiHHOI
Po3mipHa 3MiHHa — i3MyHa BeIMUYMHaA: eNeKTpUYHa Hanpyra
U:= YBecTu 3HaK NpUCBOIOBaHHA
U:= 220 MpUCBOITM enekTpuUYHI Hanpysi 220 ogMHULb
U:=220-V YBECTV OAMHULIO eNeKTPUYHOT Hanpyrn y cuctemi SI — BosbT (V)
6
Pnc. 16.7
a; X, + b, x+c¢ AnrebpaiuHuii Bupa3: KBagpatHuii nosiHOM

a, = % b,:=57 «¢,;:=357.6-102  3HaueHHs koediLieHTiB

f,x):=a, x>+ b, -x+¢ BuzHaueHHA dyHKLiT
f, (3.087 - 102) = 7.323 x 10*  3HaueHHsA QyHKLi NPy 3HauYeHHi aprymeHTa 3.087 - 102
Puc. 16.8

DYHKLiA — Le 3aN1eXHICTb OAHIEI 3MIHHOT Bii OAHIEl UM KiZIbKOX IHLINX 3MiH-
HWX, AKi Ha3nBatoTb aprymeHtamun. Y MathCAD ¢yHkuia, AK i 3MiHHa, Mae YHi-
KanbHe (M’a. Bumorn go imeHi dyHKLiT Taki cami, K i 40 iMeHI 3MIHHOI. Tlicna imeHi
y AY>KKax 3a3HauyaroTb apryMeHTV abo apryMeHT QyHKLUii. [1pn 3BepHEHHI A0 dyHK-
Lii BOHa NoBepTaE pe3ynbTar.
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®yHKUii noginatoTe Ha 86ydosaHi i 3adaHi kopucmysadem. MathCAD Hagae B
PO3MNOPSAAXKEHHA KOPUCTYBaYa LLUMPOKUIA Habip ybyaoBaHWUX enemMeHTapHuX ¢yHK-
Wi, PyHKLUiRN BULOT MaTe-  (omrmperrramm
MaTuKW, cneujianbHMUX
dyHKUin, 30Kkpema fora-
pUbMIUHY,  MOKa3HWKOBY,

TPUroOHOMETPUYHI, obepHe- a
Hi TPMTOHOMETPUYHI, NPAMI
 obepHeHi rinepboniyHi Ta

: . Fuction Category Fuction Name
iH. EnemeHTapHi maTtema- Al ] acros |
TUYHI  byHKUiT pO3MilLeHO

Ha naHeni Calculator

(puc. 16.9, a), a OyHku;ii

BCiX KaTeropiu, fiki 3aCToco-

BYOTb Yy Pi3HOMaHITHUX ra-

acros(z)

Ny38X MaTeMaTuKM, — Ha
naHeni  Insert  Function
(pnc. 16.9, 6). MaHens Insert
Function MOXHa BUKAMKATH
Ha Bknaaui /nsert — f(x) OK Insert Cancel
Functio psinka MeHro, abo 6
Ha Bkaaaui f(x) Ha naHeni
Standart, abo kombiHaLiero Puc. 16.9
knaBiw Ctrl+E.

KopuctyBau moxe ctBOpUTM CBOK OYHKLiHO Byab-AKOro CTyneHs CKAafHOCTi:
BBECTM 11 IM'A | apryMeHTW, po3ineHi KOMOK, MOTIM BBECTU 3HAaK MPUCBOIOBAHHSA i
nicasa UbOro — MaTtemaTtuu-

. 2 e
. Z,(xy) = X + 3aBaaHHA dyHKLUII
HWIA BUPAa3, WO BU3HAYaE L0 24) y A PyHKu

dyHkuito. Mpuknag obumc- X := 37.345 3aBjaHHs 3HaYeHb apryMeHTam

NIEHHSA 3HaUYeHHs QyHKLii Ha- Y = 6.839

BeseHo Ha puc. 16.10. z,(xy) = 1.397 x 103 OBUNCNEeHH: 3HaUEHHSA QYHKLT
OyHKLIO MOXHa BU3Ha-

umnTK uepes iHWi PyHKUii, AKi Puc. 16.10

6ynn BU3HauYeHi paHiwe, a
TakoX uepe3 BOysoBaHi GyHKLI.

Tpeba 3ayBaxkuTW, WO iMEHa 3MiHHWX i QYHKUiIA CNpUiMaloTbCs OfHAKOBO,
TOMYy iM NOTPiIBHO AaBaTh Pi3Hi iMeHa.

Bextopu ¥ matpumui. Macus (CyKynHiCTb) uncen, nogaHunx y ¢opmi npamMokyT-
HOT Tabauui, Ha3uBaroTb Mmampuyero. Y MathCAD maTpuus Ma€e Te caMe 3HaYeHHs,
WO 1 y maTemaTuLi.

o6 ctBOpuTM MaTpuuto, HeobxigHO BUBpaT komaHay Matrix i3 meHto Insert
abo ckopuctatucs kombiHauieto knagiw Ctrl+M. Micna BMGOPY Ui€l KOMaHAM Ha
eKpaHi 3'ABAAETbCA AianoroBe BIKHO, y fkOMYy B nonsax Rows (Padku) i Colums
(Cmoenyi) Tpeba HabpaTu nOTpPibGHE uUMCNO pPAAKIB | CTOBMLIB  MaTpuui
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(puc. 16.11, a). Micha HaTUCKaHHA Ha
KHOMKY AiaNoroBoro BikKHa Ha ekpaHi
3'ABNAeTbCcA Tpadaper matpuui 3 Ma-
NEHBKMMW YOPHUMU MNPAMOKYTHUKaMU
Ha MicLii e/leMeHTIB mMaTtpuui
(puc. 16.11, 6). Tenep MOXHa NOCNIZOB-
HO, OAMH 33 OAHUM BBOAMWTU eNeMeHTU
MaTpuLi, cnoyaTtky BWAIIMBLUM BigMoO-
BIAHWIA YOPHWI NPAMOKYTHUK, Kiau-
HYBLUM Ha HbOMY JiBOKO KHOMKOH
mMuwi. EnemeHToM MaTpuui moxe 6yTu
uncio, 3MiHHa abo paAKoBa 3MiHHa.
MaTpuui, K i 6yab-AKin 3MiHHIN,
MOXHa JaTn (M’A 3a JOMOMOroH one-

patopa := (puc. 16.11, 8). byab-akun
e/leMeHT CTBOPEHOI MaTpuLi MOXHa
cKOpuryeat, [ANf  4YOro  AOCTaTHbO

KAaLHYTW MULLE Ha NoTpibHOMY ene-
MEHTI 1 BBECTU HOBWIA e/leMEHT 3aMiCTb
cTaporo.

Mig sekmopom pO3yMitOTb Macus
(CYKYMHiCTb) uncen, po3MileHMX Y ne.-
Hili NocNifoBHOCTI. BekTop MOXHa po3-
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Rows:
Colums: |3— Insert |
Delete |

Insert Matrix

a
4
a 4 g \
e M1:= -745 x? 78
1 ni 89
67.095 <% 6.087 x 103
1 ni 91
6 8
Matrix
2
Puc. 16.11

rnagatv AK MaTpuLEo, y AKOI € TiIbKM OAWMH CTOBMELb (BeKTOp-CcToBMNeLb) abo Tib-
KW OAMH pAfoK (BekTop-psafoK). Bektop Mae 6arato chisibHOrO 3 pPaHroBoOHO

3MiHHOIO.

[3 MaTpuUAMM MOXHa BUKOHYBaTW onepaLiii, AKi po3milleHi Ha Bknaaui Matrix
(pnc. 16.11, 2). Bknagky MOXHa BMKAMKATK 3 pAdKa MeHO koMaHiamu View —

Toolbars — Matrix.

Onepauii 3 matematuuHummn ob’ektamn. Kpim enemMeHTapHux apupmeTtnu-
HUX | anrebpaiuHmx onepadit, y MathCAD MoXHa BWKOHyBaTW ornepauii BALLOT
MaTeMaTtukm, aki MictaTbca Ha Bknagui Calculus (punc. 16.12). Bknagky MOXHa BU-
KAMKaTh 3 psagka MeHto komaHaamu View — Toolbars — Calculus abo 3 naHeni

MaTeMaTM4YHUX onepadin Math.

Puc. 16.12

I3 Bknagkm Calculus MoxxHa BUKAMKATK Taki onepaLii:

d
TH

;‘5; — B3ATTA NOXiAHOI N-ro NopAaKY;

— B3ATTA NOXiAHOT;

©3 — HeCKiHYEHHICTb;
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b o .
‘E — BU3HAYe€HWW IHTErpas,

— CyMa e/IeMEeHTIB;

-

— A0byTOK enemeHTiB;

— HeBU3HaYeHWI iHTerpan;

— CyMa e/IeMEHTIB PaHroBOi 3MiHHOY;

Jﬂﬂt—l

— A06YTOK eNeMeHTIB paHroBoi 3MiHHOI;
N — BOCTOPOHHSA rpaHuULS;
. — NPaBOCTOPOHHS rpaHULIS;

lim
Y o

NIBOCTOPOHHSA FpaHunLs;

VI — rpagieHr.

Po3B’'A30K piBHAHL | cUcTEM pPiBHAHbL 3aCTOCOBYHOTb Yy BaraTbOX NPUKAAZHMX
ranyssx, e OAVH i3 HaNBaXJIMBILLUMX PO3AiNiB MaTeMaTUKW.

KopiHb 00HO20 pi8HAHHA 3 0OHUM Heg8iOOMUM 3HaXOAATb 3a AOMOMOrot GyHK-
Lii root(), AKy BUKAMKaOTb i3 NaHeni Insert Function i3 kateropii Solving. AprymeH-
Tamu root() € GyHKLiA, KOPiHb AKOI NOTPIBHO A0OYTW, aprymMeHT, moyvaTkoBe i KiH-
LueBe 3HauyeHHA Aiana3oHy. Ha pwuc. 16.13 HaBeaeHO nNpuKAaz 3acTOCyBaHHSA
byHKUIT root() Ana 3HaXOAXKEHHA KOpPeHA MONIHOMa TPeTboi CTeneHi B MPOMIXKKY
[-6,6].

AKWOo NOTPIBHO 3HAWTK BCi KOpPEHi MoAiHOMa N-i CTeneHi, 3aCTOCoBYHOTb GYHK-
uito polyroots(). Ha puc. 16.13, g nogaHo npuknag 3actocyBaHHA QYHKLIT
polyroots() ans 3HaXOAXKEHHS BCiX KOPEHIB NOJiIHOMa TPETLOI CTeMeHi.

Cucmemy pisHAHb po3s’Aa3yrome  3acobamm  MathCAD BcepeauHi 610Ky
po38'a3ky (aHra. solve block) y Takii nocnigoBHOCTI:

1. MpwunyckaroTb, WO HEBIAOMI BEANYMHM MatOTb MEBHI 3HAYEHHS, AKi NOTpPi6-
HO 3ajaTh Ha noyaTkoBoMy eTani. Lle pobnsatb gns TOro, wob itepauinHnin npo-
L,eC 3HaXOA)KEHHA PO3B'A3KIB MOYABCA 3 KOHKPETHUX 3HAYEHb.

2. YBoaATb KOMaHAHe cnoBo Given (JaHo) HWXYe MoYaTKOBMX 3ajaHWUX 3Ha-
YeHb HeBiAOMMUX.

3. YBoaATb o0bMexeHHA (piBHAHHA, HepieHOCMI) y AOBINBHIA MOCAIAOBHOCTI
HUXXYe KOMaHAHOro cnosa Given. Y PiBHAHHAX CAif BUKOPWUCTOBYBATU JNLLIE NIOTIY-
HWI 3HaK PIBHOCTI =, AKMW YBOAATb KOMbiHaLieto knasiw Ctri+=.

KoediuieHT noniHoma MoniHOM TpeTboro creneHs

. . o . ._ L y3 L2 Lyl .30
a;:=08 a,:=0 a,:=-12 a,:=5 fx):=a;- x> +a, - x*+a,-x +a,-x
3HaxoAXeHHsA KOPEeHiB NnofiHOMa y NpoMixky (-6,6)

root(f(x), x, —6,6) = —4.067 KopiHb noniHoma gopiBHtoe —4.067
a

Puc. 16.13
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KoedoiuieHt noniHoma

a;:=08 a,:=0 a;:=-12 a;:=5

BekTop koediuieHTiB noaiHOMa

k:=

f(x)

MoniHom TPETbOro CTereHA

S | 2 1 .0
fx):=a;- x> +a, x> +a,-x +a; X

MoniHOM TPeTboro cTerneHs Mae TpW KOpPEeHi:
-4.067, 0.422, 3.645

-4.067

0422

3.645

polyroots(k) =

lpadik noniHoma

1001

50t

4. YBoAATb KOMaHAHe CN0BO
Find(x1, x2, ... xn) HUX4ye obme-
XeHb. x1, X2, ... Xn — HeBIAOMI,
3HaUeHHA AKMX MNOTPIGHO 3Ha-
nTn.

Ha pwc. 16.14 HaBepgeHo
npuKaag po3B’A3yBaHHA CUCTe-
MW JiHIMHWMX PIBHAHb i3 ranysi
enekTpotexHiku. KoediuieHTn B
NPaBi YaCTUHI PIBHAHHA — Le
enacHi R11, R22, R33 Ta 83aeMHI
R12= R21, R23= R32, R13= R31
onopu KOHTypiB kosa. OguHunusa
BMMIpPIHOBaHHSA ornopis —
omun (Q). KoediuieHTn B npasin
YaCTWHI PIBHAHb — eNeKTPopy-
WivHi cuam y KoHTypax ET1,
E22, E33. OanHULA BUMIpHOBaH-
HA eneKTPOpyWilHMX cnn —
BoabTn (V). Hesigomi Bennun-

- 50+

- 100+

6
Puc. 16.13

3aZ,aEMO 3HAYEHHSA KOediLliEHTIB Y NiBil
YacTUHI PIBHAHb
R11:=10-Q R22:=15-Q R33:=20-Q
R12:=-38-Q R23:=-45-Q R31:=-56-Q
R21 := R12 R32 := R23 R13 := R31

3asaeEMO 3HaueHHs KoediLieHTIB y NpaBiin
YaCTUHI PIBHAHb

E11:=6-V E22:=12-V  E33:=-18-V
3aaeEMO MOYATKOBI 3HAUEHHS HEBIAOMUX
BENNUNH
M1:=1-mA 122:=2-mA 133:=3-mA

PO3B'A3yEMO CUCTEMY JIHIHWX PIBHSHb
Given
R11-111 + R12-122 + R13 - 133 = E11
R21 - 111 + R22 - 122 + R23 - 133 = E22
R31-111 + R32 - 122 + R33 - 133 = E33

59.328
217.626 | mA
—244.224

Find (111, 122, 133) =

Puc. 16.14
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HW — cTpyMun y KoHTypax /11, 122, 133. OanHNLA BUMIPIOBaHHA CTPYMIB — Mijiam-
nepun (MA).

MatematuuHi onepauii y cumBonbHoMy Buraagi. Ans po3s'asaHHa bara-
TbOX MPUKNAZHMX 33ja4y HeobXiAHO BMKOHATW MEPETBOPEHHSA MaTEMATUUYHUX BU-
pasiB y CMMBOJIbHOMY BWIAAAI, Hanpukaaz, nepll HidXX BUKOHATWU CKAafgHi obuuc-
NEHHRA | pO3paxyHKW, AOLINBHO CMPOCTUTU MaTEMATUYHUIN BUPa3 abo PIBHAHHS.
[ns BUKOHaHHA Takmx onepauinn y cknagi MathCAD nepeabayeHo 84p0 CMMBOJIb-
Horo npouecopa cuctemn Maple.

CvMBOAbHI onepal,ii MoXHa 3ajaTv TakuMu cnocobamu:

® 33 OMOMOTOH CMMBOJIBHOIO 3Haka PiBHOCTI;

e BubpaTn onepaLito 3 BUNagHoro meHto Symbolics;

® BMbpaTV NOTPIOHY CMMBOJILHY OMepaLito 3 naHeni Symbolic.

CVYMBOBHUIA 3HAK PIBHOCTI Ma€ BUMAL CTPINKWM — | BUKANKAETbCA KOMbiHa-
uieto knasiw Ctrl+. (Touka). CUMBOABHWI NpOLLECOP MpaLOe AK iHTepnpeTaTop,
TO6TO NepeTBOPEHHA 34iNCHIOTLCA OAPa3y X Nicna BBeAEHHA CMBONBLHOTO 3Ha-
Ka piBHOCTI. fIKWO B NiBiA YaCTWHI Bif CMMBOJBHOrO 3Haka PIBHOCTI BUKOHATW
6yab-AKy 3MiHy BMpasy, TO BeCb pObOUYMIA apKyLl HUXYE Bif, BHECEHOI 3MiHU O4-
pa3y X nepepaxoByeTbca. Ha puc. 16.15 HaBegeHO Npuknaan nepeTBOpPeHHs BU-
pasiB Mig Ai€eto onepawii iHTerpyBaHHs i AndepeHLiroBaHHs.

Apyrum cnocoboM 3A4iNCHUTU CMMBOJIbHI MEPEeTBOPEHHA € BUKOPUCTAHHSA
BKNagku Symbolics i3 psgka MeHto.

- 3HaK CMMBOJILHOTO NepeTBOPEHHS
b
2 4 c . .
x? dx WUMBOJIbHUIA BUPa3 iHTerpyBaHHSA GyHKL
a
b 3 3
'[ x2 dx — % - a? CUMBOJIbHE MEPETBOPEHHS
a
d 5 CvMBOIbHWI BUPa3 anbdepeHLitoBaHHS
@ x+b-x+¢
dx PyHKLji
di(a x2+b-x+c)—>b+2-a-x CrvMBONbHE NEPETBOPEHHS
X
a
Math |
- - Modifiers float rectanguar ~ assume solve
simplify  substitute factor expand coeffs collect series
parfrac fourier laplace ztrans invourier  invaplace invztrans
M' - VR M| — explicit  combine  confrac rewrite
6

Puc. 16.15



266 Po3pin 16. Cuctema 06pobaeHHs maTeMaTtnuyHoi iHpopmauii MathCAD

TpeTin cnoci6 — BUKAUKATM NaHenb Symbolic, HaTUCHYBLUM Ha KHOMKY
Symbolic Keyword Toolbar Ha naHeni iHCTpyMeHTiB Math (puc. 16.15, 6).

Po3rnsHeMo Kisibka NpuKNagiB 3aCTOCYBaHHA CMMBOJIbHUX MePeTBOPEHD.

lpomi3aki BMpasn AoUiNbHO cnpowysamu, BubpaBliM Ha naHeni Symbolic
kntouose cnoBo (Keyword) — simplify (cnpocmumu). Ha puc. 16.16, a 306paxeHo
cnpoLeHHs apoby, a Ha puc. 16.16, 6 — BM3HaYHWKa MaTpUL.

Ha puc. 16.16, 8 HaBeseHO npwviknaj po3s’a3ysaHHs k8aOpamMHO20 pIBHSHHS,
KArouoBe cnoBo — solve (poszs’azamu). Ha puc. 16.16, 2 — po3knasaHHA BMpasy
3a CTEMEHAMMU, KIYOBE CNOBO — expand (po3wupumu).

AKWO NOTPIOHO 3AINCHUTM CKNaZHE MEPETBOPEHHS, TO 3aCMOCO8YHMb KUTbKA
ksrovosux cais. Ha puc. 16.16, 0 nokasaHo Npukaag, Ae BU3HAUYHUK MaTpuLi cro-

L1-(R2+R3)+C1-R2-R3-R4

R2-R4 _ Rl ., R2+R3
(C1—L1—R3) simplify = T4 + &15Ro-r3
R4 a
(1 +p-C1-R3+ %) 0 0
(1 r2sR3) [ 1. R5=(p-L1) . Lo (R4+L1-p)—(R2+R3+C1-R2-R3-p)
(p C1-R3+ ) [p L1+ R +R5| 1| simplify R5_RA
R3 _[(p-L1) ]
(p C1+ RZ) [ L1 41 0
6
b_ Vb*4-a—
2 2
a
a'x2+b-x+c) solve,x —
@xcrbxre) solvex =y | \pdae
2 2
S -

8

(ax2+b-x+c)? expand,x a%x*+2-a-bx3+2-a-c:x2+b%x2+2-b-c:x+c?
2

(1 +p-C1-R3+ R_g) 0 0
(p C1-R3+ ) [p L1+ﬁp_+R5]
R3 _[(e-L1)
(p i R2) [ ra 0
simplify _,(c1—L1—R1)_p2+ L1—(R2+R3)+C1—R2—R3—R4]_p2+ R3+R2
collect,p R4 R4 R2
)

Puc. 16.16
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yaTKy cnpoulyetbesa (simplify), a notim 3BoaATbCA NogibHI koediuieHTn (collect) ne-
pes cTerneHemM nosniHoMa.

16.4. CTBOPEHHA NPA®IKIB 3ACOBAMW MathCAD

IHbopmauis, nogaHa y Burasai rpadikie, Kpale cnpuAMaeTbcs, Mae binbluy
HAOYHICTb, A€ 3MOTy BUABUTM B3aEMO3B'A30K MiX JOCAIAXKYBAHNUMUN BEANYMHAMMW.
Cuctema MathCAD Hafae B pO3nOpsaAXKEeHHs KOpUCTyBaua LUIMPOKMIKA Habip 3aco-
6iB Ana Bi3yanisauii pe3ynbTaTiB aHani3y LAAXOM CTBOPEHHS ABOBUMIPHUX i TpU-
BMMIipHUX rpadikiB pisHOMaHITHOT dopmu.

3acobu cTtBopeHHA rpadikiB po3miweHo Ha naHeni Graph, sKy MOXHa BUKAU-
KaTn 3 pagka meHo View — Toolbars — Graph abo 3 naHeni iHCcTpymeHTiB Math

KHOTMKOHO #-z Graph (puc. 16.17).
Ha naHeni MictaTbCs KHOMKW AN Math |
nobynoBun Takux rpadikis:

E X-Y Plot — pBOBUMIpHUIA Tpa-

biK y AeKapToBi cuCTeMi Koopau-
o Graph |

@ Polar Plot — pBOBUMIpHUIA
rpadik y NONAPHIN CUCTEMI KOOPAM- Puc. 16.17
HarT;

ﬁ Surface Plot — TpvBUMipHWIA rpadik NOBEPXHI;
Contour Plot — TpuBuMipHUIA rpadik NOBEpXHi 3a JONOMOrOH NiHI PiBHS;
.] 3D Bar Plot — TpuBUMipHa cTOBMYacTa Aiarpama;

,l,_ 3D Scatter Plot — TpuBMMIipHa Agiarpama, yTBOpeHa MHOXMWHOK PO3CiAHMX
TOYOK;

" . . . .
mu Vector Field Plot — TpuBUMipHa fiarpama Nosis BEKTOpIB.

[na nobydosu 0dsosumipHozo epachika 8 Oekapmosili cucmemi koopOuHam
cnoyatky MOTPIGHO BMBECTM MOro WabioH OAHWM i3 TPbOX CMOCOBIB: i3 psaaka

meHo View — Toolbars — Graph — X-Y Plot; 3 naHeni Graph KHOMKORO E;
KombiHauieto knasiw Ctrl+@. OyHkuUito, Ky NoTPiOHO 306pa3nTn Ha rpadiky, He-
06xifHO BBecTW BMLe i NiBiwe wabnoHy. Ha wabnoHi BHM3Y nocepeauHi po3Ta-
LWOBaHUA MaNeHbKUA YOPHUIN MPAMOKYTHUK, Yy KU NOTPIGHO BBECTM aprymMeHT
dyHKUiT. JliBOpYyY nocepeayvHi B YOPHUIA NPSAMOKYTHUK BBECTU camy yHKLUito. Mic-
Nl BBEAEHHSA apryMeHTy 11 camoi GyHKUIT Tpeba KaauHyTW NiBOK KHOMKOK MULLI
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f(x) 1= sin(x)-cos(x) f(x)=8|sin(3a)|

X

f(x)

—0:5-

Puc. 16.18 Puc. 16.19

B OyAb-siKOMY MycTOMY MicLi pobo4oro apkyula, i rpadiuHmiA npouecop nobyaye
rpadik BBegeHoi GyHkuii. Ha puc. 16.18 nokasaHo nobyaosaHuin y MathCAD rpa-
dik dyHKUIT f(x)=sin(x)cos(x)/x.

WabnoH ans nobydosu O0sosumipHoz2o epaghika y noaspHili cucmemi Koopou-
Ham BUKAWKaKOTb aHaNoriyHo nonepeaHboMy. BHM3y wabnaoHa BBOAATb aprymMeHT
bYHKLT, AKMM Y MONAPHIN CUCTEMI € KYT, @ NiBOPYY — QYHKLiFO, TOBTO 3aNeXHICTb
pagiyca-BekTopa Big kyTa. Ha puc. 16.19 nokasaHo nobyaoBaHuWIi y NOAsSPHIN cuC-
TeMi koopaunHaT rpadik eyHKUiT f(x)=8|sin(3a)|.

16.5. BUKOPUCTAHHSA TEKCTOBOI IHOOPMALLIT Y MathCAD

Y HayKoBMX CTaTTAX, TEXHIYHMX 3BiTax, AMcepTauisx, KypCOBMX i AWMMIOMHMUX
MPOEKTax Mopsj i3 MaTeMaTUUYHUMU BUpa3amMu, PiBHAHHAMKU, dopMynamMm Heob-
XiiHi NOSACHEHHS, KOMEHTapi, BMKAZ 3acaHUX MOJIOXEHb, aHali3 OTPUMaHUX pe-
3yNbTaTiB Ta iHWa TeKCToBa iHdopMaLlis.

BeepeHnHs tekcry. TekctoBy iHQopmauito B MathCAD odbopmneHo y Burnagi
TekcToBUX 610KiB. [N CTBOPEHHS TEKCTOBOrO 610Ky MOTPIGHO KAauHYyTVM MuULLErD
B TOMYy MicLi poboyoro apkyLia, e NoTpibHO po3MicTUTK TekcToBuIA Baok. [dani
BMbpaTn koMaHgay Text Region (Tekcmosuli 610k) i3 meHto Insert (Bcmasumu). Lo
CcaMy KOMaHZy MOXHa BUKJUKATK 3a JOMOMOIOH K/aBiaTypy KOMOiHaLLEr KaaBill
Ctrl + “. Jani BBOANTM cMMBOAM 3 KnaBiaTypw. licns BBeAEeHHA NepLIOro CMMBOJY
HaBKOIO HbOTO 3'ABUTbCA NPAMOKYTHWI KOHTYP i3 TPbOMa Mapkepamu. |3 BBeAeH-
HAM HaCTyMHUX CMMBOJIB KOHTYP aBTOMaTU4YHO PO3LUMPIOBAaTUMETLCA. TeKCTOBUIA
610K CTBOPHOETLCA aBTOMATUYHO, AKLLO MiC/AA MepLIoro BBEAEHOrO CA0Ba HaTuC-
HYTW knasiwy pobin.

Llo6 3akiHuUMTW BBEAEHHS iHbOpMaLLl B TeKCTOBMIA H6A0K, HEOBXIAHO KaauHyTy
Muwero B byab-AKoMy Micli pobodyoro apkywa nosa 6a0kom. HaTuckyBaHHs
Ha knasiwy Mpobis, Ak Le Yacto nepeabayeHo B iHLWIMX NPUKNAZAHUX NpOrpamax,
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He NpV3BOAMUTL A0 3akiHUEHHs onepadii BBEEHHS, a HAaTOMICTb Hyae BBeAEHO HO-
BUI PAZOK TEKCTY.
MopmartyeBaHHa Tekcty. [lo cknagy MathCAD BxoAWTb TEKCTOBUI peaakTop,
AKWIA Ja€ 3MOry CTBOPHOBATU TEKCTOBI AOKYMEHTW, MpuAaTHI Ans ny6aikauii. MNa-
Hesb popmaTyBaHHS, Ky MOXHa BUKAUKATK i3 psaaka meHto View — Toolbars —
Formatting, MiCTUTb IHCTPYMEHTWU ANA HaZaHHA TekCToBiM iHPopMaLii noTpibHOro
BUTNAZY:
e Style (Cmune) — CTUAb TEKCTY, TOBTO CYKYMHICTb NapamMeTpiB OPOPMIEHHS
TekCToBoil iHdopMaLii;

® font (LLipugpm) — BMGIp 3i cnmcky NOTPiIGHOro WPUTY;

e Font Size (Po3mip wpugmy) — Bubip 3i cnncky NoTpibHoro posmipy wpund-
TY;

® Bold (HaniexupHutli), Italic (kypcus), Underline (IMidkpecneHuli) — 306pa-
XKEHHSA CMMBOJIB LPUPTY:

o Align Left (BupisHrosaHHa nisopyd), Align Center (BupisHoB8aHHS no yeH-

mpy), Align Right (BupieHo8aHHA npagopy4) — BUPIBHIOBaHHA TEKCTY:

e Bullets (MapkosaHuti cnucok), Numbering (HymeposaHuli cnucok) — crnvicku;

e Superscript (BepxHili iHOekc), Subscript (HuxHil (HOekc) — iHAeKCW.

e N
TECTOBI 3BABAAHHA

ANA PO3B'A3YBAHHA CNCTEM PIBHAHb BUKOPUCTOBYHOTb TAKI 3APE3EP-
BOBAHI C/1OBA:

1. Begin, End
Start, End

Given, Find
Given, End
Begin, Find

nihwhn

ANA HALAHHA 3MIHHI 3HAYEHHA BWKOPWCTOBYHOTb KOMBIHALLIKO
K/TABILL:

1. Shift +;
2. Ctrl + /
3. Alt +:
4. Shift + %
_ )
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Po3pin 17
KOMM IOTEPHI MEPEXI. IHTEPHET

17.1. KOMM'FOTEPHI MEPEXI

3acTtocyBaHHA KOMM'tOTepiB y BCix chepax ArOACHKOI AiANbHOCTI Aano 3MOry
0bpobaatn Bennki Macveu iHGopmaLii. YcknagHeHHA BUPOOBHMLTBA, BUKOPUC-
TaHHA HOBITHIX TEXHONOTIA 3yMOBIOIOTH Pi3Ke 3pOCTaHHA iIHPOPMALLiMHNX NOTO-
KiB. Kpim TOro, y cyyacHomy CycninbCTBi BigbyBatoTbCA IHTEHCMBHI NPOLLECU N0~
Banizauii. ToXX BaXAMBUM € MUTaAHHS

06'efHaHHA  KOMN'IOTEPIB Yy CUCTEMY, 7 21 21 oo 71
CTBOPEHHS EANHOTO iHPOPMaLiNHOrO < < <
npocTopy. ‘ I ga N

' Komn’romepHa mepexa — ue CyKkyn- L P 4’ t /
HICTb B3aEMOMOB'S3aHMX uepe3 KaHaiu € /2

KOMMN'HOTEPIB, @ TaKOX anapaTHWX, Mpo- g y & \/
rpamHux, iHGOpPMaLiNHWNX Ta IHLWKNX 3aco- ‘% < -

6iB anA 3abe3nedyeHHs L€l B3aemogii Puc. 17.1

(pnc. 17.1).

Knacudikauis komn'rotepHux mepeix

Komn'toTepHi Mmepexi MoxHa knacndikyBaTu 3a pi3HUMU O3HaKaMU: CTYMeHeM
TEepPUTOPiaNbHOTO  PO3MOAiNy, TOMONOri€l, MeTojamMu  3'€gHaHHA  (KOMyTaLii)
KOMM'toTepiB. 3a CTyneHeM TepuTopiaNbHOro PO3MoAiny KOMM'tOTepHi Mepexi no-
AiNSAoTb Ha:

e snokaneHi (Micuesi) (local area network, LAN), WO OXONarOTb MOPIBHSAHO
HeBesKi TepuTopii (KiNbka KBagpaTHUX KiIIOMETPIB), Hanpuknag, TepuTopito
NiANPWEMCTBA, OpraHizauii un dipmu, | XxapakTepu3yroTbCA HasBHICTHO Mpo-
CTOI, ane AOBOJI WBUAKICHOT CUCTEMU NEpPeSaBaHHA AaHWX;

® pezioHanbHi (regional area network, RAN), po3TalwoBaHi B MeXax BM3Haue-
HOTO TEepUTOpPIaNbHOrO PErioHy (rpynu CNopigHEHUX MIANPUEMCTB, MiICTa,
obnacTi ToWO) i XapaKkTePU3YHOTbCs BiNbLLIOK CKAAAHICTHO MOPIBHAHO 3 JIO-
KafbHUMKN MepexaMu. MOoXyTb BUKOPUCTOBYBATUCA AN 06'€AHaHHA KiNlbKOX
JIOKaNbHUX MepeX B iHTErpoBaHy CUCTEMY;

e 2n06anbHi cuctemun (global area network, GAN) oxonatoroTe TepuUTOpIto Aep-
>aBW, KiJIbKOX AepykaB abo HaBiTb KOHTUHEHTIB.

Tononoria mepex

Tonosiozeis — Le reoMeTpUYHa cxema 3'€AHaHHA By3/iB Mepexi. Halbinblworo
MOLMNPEHHS Habynn MepeXi 3 Takor TOMOJIOTIErD: KiabLe, LWKHA (Marictpanb), 3ip-
Ka, AepeBO, MOBHO3B'A3Ha.

Y Mepexax i3 WUHHOK MOoNno/Io2iEr0 KaHan 3B'A3KY, WO 3'€4HYE KOMMN'tOTEPU B
MepeXxy, YTBOPHE PO3IMKHYTY ANiHitO, Ha KiHLUAX AKOI BCTAHOB/HOIOTbL CreuianbHi
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3arnywkn (TepmiHatopn) (puc. 17.2).
[JaHi Big By3na-nepefaBava nowupto-
OTbCA KaHanoMm B 060X Hanpsmkax Ao
KiHLiB KaHany. [laHi ofHO4YacCHO OTpu-
MYOTb YCi By31un. Byson-npuinmauy pos-
Ni3Ha€ JaHi, Npu3Ha4eHi Anf HbOro, i
yutae ix. LnHHa TOnonoris xapaktepwu-
3y€eTbCA CTiMKicTIO poboTn B pasi He-
CNPaBHOCTI OKPEMUX BY3NiB, MOXUBIC-
TIO HapoLyBaHHA. Pa3om i3 TM mepexi
LbOro TUMY MatoTb HEBENUNKY AOBXKMNHY.

Y  kineyesili  monosozii  By3nu
3'e¢qHaHi MOCNIJZOBHO OAMH 3 OAHUM i
yTBOPOIOTb KisbLe. CurHanu nepega-
FOTbCA B OAHOMY HamnpsMKy Kinbuem i
NPOXoAATb Yepe3 MepexHUin agantep
KOXHOro komn'totepa (puc. 17.3). Ko-
XeH KOMN'toTep € MNOBTOPOBaYeM: Npu-
AMa€e CcurHann i nepepae HacTyrMHOMY.
KinbLeBa Tonosoris Mae HU3Ky nepe.ar:
NpOCTOTa BUAB/IEHHA HECrpaBHUX AinA-
HOK, aBTOMaTWYHe NiATBEPAKEHHSA Npw-
WMaHHsA, MOX/MBICTb  BMKOPWUCTaHHSA
Pi3HNX Qi3NUYHUX KaHaNiB Ha Pi3HUX AinAHKaX, 3abe3neyeHHA rapaHTOBaHOro Ao-
CTyny AO KaHany HaBiTb Y Ay>e HaBaHTaXeHin mepexi.

OCHOBHWMM HegoNIKaMW KiNbLLEBOT TOMOJOTIT € 3a1eXHICTb HaZinHOCTI MepeXi
Bif, yCiX AINAHOK KaHany, CKNaAHICTb PO3LWMPEHHs MepexXi 6e3 nepepuBaHHA il
bYHKLOHYBaHHSA, 3aTpUMKa CUTHaNy B MEPEXHUX ajantepax.

Y Mepexax i3 3ipkonodibHOH0 Monos102iero yCi KOMN'IOTEPU 3a JOMNOMOrOHO Cer-
MEHTIB Kabento Nifg'efHyOTb A0 LLEHTPaJbHOTO KOMMOHEHTa — KOHYeHmpamopa
(@Hrn. hub) (puc. 17.4). CurHan Big KOMM'tOTepa-nepefaBaya HaAXOAUTb 4Uepes
KOHLEHTpaToOp A0 BCiX iHWMX. Mepexa 3 Takor TOMOJOriE0 HaAa€e 3MOry BUKO-
PUCTOBYBaTU B PI3HMX HampAMKax pPi3Hi
TMNW KaHanis. Buxig i3 nagy 6yab-akoro
Komn'toTepa, kiieHTa abo kabenbHOro
3'€lHaHHA He BN/MBa€E Ha PobOTY iHLIMX
Komn'toTepiB Mepexi. Maiixe Bci Hego-
Nikn ui€l Tonosorii noe'A3aHi 3 UeH-
TpaAbHUM KOMMOHEHTOM (KOHLeHTpaTo-
POM): NMopyLleHHA poboTK BCiei Mepexi
B pa3i BUBEAEHHA WMOro 3 nagy, CKnaa-
HIiCTb TexHO/Orii Ta BWCOKa BapTICTb
LLeHTpasbHOro BYy3/1a, ObMeXeHa Kisb-
KiCTb MOPTiB. Puc. 17.4

Puc. 17.3
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Y mepexax i3 0epegonodibHoro, abo [epapxidHO, MONOI0ZIED KOXEH BY30N
NOB'A3aHWI 3 OAHVMM KEPIBHUM BY3/10M BULLOTO PIiBHA i OAHWM UM KiJlbKOMa Kepo-
BaHVMMW BY3/1aMy HUX4oro pieHsa (puc. 17.5). Tononorisa gepeBonogibHoi Mepexi
38e6inbluoro Bigobpaxae iepapxivHy OpraHisauiiHy CTPYKTypy YCTaHOBW, A8 AKOI
LIF0 Mepexy CTBOpeHO. Taka Mepexka MaE nepesarn B acnekTi MPOCTOTU KepyBaH-
HA, MOXJIMBOCTI po3wnpeHHs. OfHaK AKLWO BMHUKHE HeCrpaBHICTb Y By3Ji, TO BCi
BY3/1M HUXKHIX PIBHIB OyAe BUMKHEHO 3 Mepexi.

Y no8HO38'A3HIl Mepexi KOXeH By30/a NoB'A3aHMi Be3nocepesHbo 3 yCiMa iH-
wumMm By3namu (puc. 17.6). lMepeBaroto Takoi Mepexi € BMCOKa HaAilHICTb
byHKUiOHyBaHHA. Heposnik — 3HauyHe 3pOCTaHHA KiJbKOCTI KaHaniB 3B'A3KYy 3i
36inbLUEHHAM KiNbKOCTI BY3/iB.

st m

Puc. 17.5 Puc. 17.6

Tpeba 3a3HaunTH, WO PO3rAAHYTI TONOOTII XapakTepHi, 34ebinblioro, Ana no-
KasbHUX MepeX. PerioHasbHi, a TMM nadye rnobanbHi Mepexi MatoTb Y CBOEMY
cKnagi AiNsHKM 3 Pi3HMMKU TOMONOTISMU.

B3aemogia KOMNOHEHTIB KOMN'IOTepPHOI MepeXi

MoXMBICTb QYHKLIIOHYBAHHA PIi3HOTUMHUX KOMM'tOTEpPiB Yy ckaagi Komn'to-
TEPHOI MepeXi MOXHa 3abe3neunTn B TOMy BMNaAKy, AKLWO Lji KOMMN'tOTEpU BiAMO-
BifatOTb MEBHUM €0UHUM CcUCmeMHUM cmaHdapmam, siki 3abe3neuyroTb €4HICTb
iHTepdeliciB | NpaBuA B3aeMogii. MixkHapogHa opraHisauis 3i ctaHaapTm3auii /SO
(International Standards Organization) po3pobuna eTanoHHy MOAeNb B3aEMOAIT
Biakputux cuctem OS/ (open system interconnection reference model). Biokpuma
cucmema — Ue CUCTEMA, WO B3aEMOJIE
3 |HWWMW CcUCTEMAMM BIAMOBIAHO A0
APUAHATLX cTaHAapTiB (puc. 17.7).

3rifHO 3 MOZennto BIAKPUTMX CUC-
TeM, CTaHAapTW3aLito anapaTHUX i Npo-
rpaMHux 3acobiB NpoBOAATL Ha NiACTaBi
npomoko/sie — i€EpapxiYHOi B3aEMO-
MOB'A3aHOI CUCTEMM MPaBW B3aEMOl.

OcHoBoOl Mogzeni BIAKPUTUX CUCTEM
OSI € baratopiBHeBa opraHi3auis B3ae-
mogaii. BignoeigHo Ao Ui€l Moaeni B
KOMM'FOTEPHIN Mepexi MOXHa BUKOPUC-
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TOBYBaTU O CEMW PIBHIB B3aeMoZii: npukaagHuin (aHra. application), npeacras-
HULUBKWIA (aHrn. presentation), ceaHCcOBWIA (aHrA. session), TPAHCMOPTHWUIA (aHrA.
transport), mepexHuii (aHra. network), kaHanbHWi (aHrn. data link), @isnunHni
(aHrn. physical).

lMpuknadHuli piBeHb € HaMBULLMM B i€papxii, OCKiNbkM 6He3nocepesHbo
NOB'A3aHWI i3 MPUKAAZHUMU MpoLecaMu i OBCNYrOBYE B3AEMOAID MK HUMMW.
Lien piBeHb 3abe3neuye B3aEMOZito (iHTepdernc) Mix NpUKAagHUMKM NporpaMami i
Mepexero. Ha uboMy piBHI 06pobastoTb AaHi y TOMY BUMAAI, SK BOHW HaAXOAATb
Bif, MPVKAa4HOro NpoLecy i 4OCTaBAAOTLCA A0 iHLWNX NPUKALHMNX NPOLLECIB.

lpedcmasHuybkuli piBeHb 3abe3neuye nepeTBOpeHHs dopmaTy, CUHTaKCUCy
AaHuX ANns X nepefaBaHHs Mepexero. [HWUMKU cnoBamu, 3AiNCHIOETLCS NEpPeTBO-
peHHA (TpaHCaALia) 3 pi3HUX MOB, GOPMaTIB, KOAIB, 3 AKMMM NPALOKOTb PI3HOTUM-
Hi KOMN'toTepu, Ha GopMy, NpUAATHY 414 NepefaBaHHA MepPeXeto.

CeaHcosuli piBeHb 3abe3neuye KepyBaHHs nepeAaBaHHAM iHPOpMaLi MidXK npu-
KAagHMMK npouecamu. BiH aae 3mory 3BepTatca Ao Byab-KOoro npouecy 3a 1Moro
iMeHeM, He3anexHOo Bif TOro, Ha AKOMY KOMN'toTepi BiAbyBaeTbCs LieW npoLiec.

TpaHcnopmHuli piBeHb BU3Hauyae agpecauito Gi3MUHUX MPUCTPOIB Yy Mepexi.
OzHak rofIOBHUM 3aBAaHHAM LbOro piBHSA € 3abe3neveHHs eDekTUBHUX, 3PYUHUX i
HaginHux dopM nepegasBaHHsa iHPopmMaLii. YacTo iHdopMaLis JinnTbca Ha OKpeMi
6n1okn — Kagpw, abo nakeTw, sAKi MepecnnaroTbCsl MepeXer Bij OAHOro
KOoMM'toTepa A0 iHLWOrO.

MepexHuli piBeHb CNyrye AN BU3HAUEHHS MapLUPYTIB Pyxy MakeTiB KaHanamu
Mepexi, KepyBaHHA iHGOPMaLiNHUMKU NOTOKaMW, BUABAEHHS MOMWIOK nepeja-
BaHHSA | MOBIJOM/IEHHS MPO HUX.

Ha kaHaneHomy piBHI 34INCHIOETLCS BiANOBiAHE OQOPMIEHHA MaKeTiB AaHWUX i
HaginHe nepegaBaHHA Yepe3 Qi3nUHMIA KaHan.

Havinmxunii, ¢izuyHuli piBeHb 3abe3neuye B3aeMoAito komn'toTepa 3 ¢i3nu-
HWM KaHanoM. Ha uboMy piBHI GopMytOTbCA cMrHanu, To6To disnuHi npouecy, Lo
HecyTb iHbOpMaLito.

BignoBigHO A0 ceMMpIiBHEBOT MOAENI PO3PI3HAIOTL | CiM BMUAIB MPOTOKOIB.

YcraTKyBaHHA KOMI IOTEPHUX Mepex

[ns 3abe3neuyeHHs obMiHy iHGOpMaLLiero MixX KOMM'FoTepaMy Mepexi i gocTy-
ny Ao iHbopMaLiiHMX pecypciB A0 ckaajy KOMM'HOTepHOI Mepexi BXxoasdTb Harato
pi3HMX NpucTpoiB. KoMn'toTepn KOPMUCTYBauiB, AKi € CKNagHWKaMn Mepexi, Ha3u-
BalOTb pOBOYUMU CMAHYIIMU.

Cepsepu mepexi — crieljianizoBaHi KOMM'tOTEPU, MPU3HAYEHi A8 KepyBaHHs
noTokamu iHpopmaLlii B MepeXi 1 po3noginom ii pecypcis.

3acobu nepepaBaHHA iHpopmauii. Komn'toTepn Mepexi BigfaneHi oguH Big
OAHOro B NMPOCTOPI, TOX ANA OBMiHY cMrHanamm ix HeobxigHO 3'€gHaTV NPOBIAHU-
MU | 6e3npoBiAHMMN CcepesoBULLLaMY NepesaBaHHs CUTHaNIB.

Y nposidHux cepefoBULLAX BUKOPUCTOBYHOTb TaKi BUAM Kabenis:

® HeekpaHoBaHa (aHra. unshielded) i ekpaHoBaHa (aHrn. shielded) Buta napa

(aHrn. twisted pair);
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® KoaKCianbHWI Kabenb (aHrn. coaxial cable);

® ONTOBOJIOKOHHWUI Kabenb (aHra. fiber cable).

Bubuparots TMn kabento, 3BaXkaroumM Ha Taki MOro xapakTepuCTUKK: NpoCToTa
YCTAaHOBJ/IEHHS, 3aBajOCTilKiCTb, LIBUAKICTb MNepejaBaHHA, KiNbKiCTb BY3iB, AKi
MOXHa Mig'eaHaTn, MakCMManbHa BifCTaHb NPOKAaAaHHS, LiHa.

Buma napa — ue ABa NepeBuUTi OAMH HAaBKOJIO OAHOTO i30/1bOBaHI eNeKTPUYHI
nposoau (puc. 17.8, a). CkpyyyBaHHS NPOBOAIB 3MEHLUYE piBEHb 3aBaj, WO HaBO-
AATbCA CYCigHIMKN Kabenamu i kabenem XnBaeHHA. BUKOpMCTOBYIOTb HeekpaHOBa-
Hy napy UTP (unshielded twisted pair) i expaHoBaHy napy STP (shielded twisted
pair). HeekpaHoBaHa ckpy4YeHa napa € MOPIBHAHO AELLEBOLO, il LUIMPOKO 3aCTOCO-
BYIOTb Y JIOKAZIbHUX KOMM'HOTEPHUX Mepexax | TenedoHHNX Mepexkax. Makcnmanb-
Ha AOBXWHa Bigpi3ka kabento — 100 M. OCHOBHUI HEAONIK HEEKPAHOBAHOI CKPY-
YeHOi Napn — HW3bKa 3aBafOCTINKICTb.

EkpaHoBaHa BUTa Napa Mae ekpaH, AKWA 3MEHLLYE BMANB 30BHILIHIX €NeKTPOo-
MarHiTHUX NOAIB | TUM CamMUM MiABULLYE 3aBafOCTINKICTb.

KoakcianeHuli kabenb CKNafaeTbCA i3 BHYTPILLHbOTO MPOBIAHMKA (3a3BUYaid
MiZHOT XWAKM), OTOYEHOrO LWAPOM i30AALIMHOrO MaTepiany (NMOAIXAOpPBiHiNY, Ted-
NIOHY), 30BHIWHbOrO MPOBIAHMKA (CNeuianbHWUA eKpaH i3 NepenaeTeHnx MigHUX
nposogiB) Ta obonoHku (puc. 17.8, 6). Y nokanbHUX Mepexxkax 3acTOCOBYHOTb /Ba
TUMW KOaKCiasbHWUX KabeniB: TOHKMIA | TOBCTUNA.

a 6
Pnc. 17.8

ToHKMI KOakcianbHWI Kabenb — Le FHy4Yknin kabenb giameTpom 5 mm, npo-
CTUW Yy 3acTOCyBaHHI, NpuaatHU Ana 6yab-akoro Tvny MepexX. ig'eaHyeTbes
6e3nocepeaHbO A0 NIATU MEPEXHOrO ajanTtepa komn'totepa. MakcumanbHa Big-
CTaHb nepejaBaHHA curHaniB ctaHoBuTb 185 M. XBuaboBuik onip kabenro —
50 Om.

ToBCTMIM KOakCiaNbHUN Kabenb — MOPIBHAHO >XOPCTKMW Kabenb JiameTpom
10 MM, 3a LIHOK JOPOXYMIA 3a TOHKWMIA Kabenb. MakcuManbHa BifcTaHb nepesa-
BaHHSA curHanis — o 500 m.

OnmoeosiokoHHULl kabess cknaga-
€TbCA 3 OMTMYHOrO BOJOKHA (KWau), Aka
noKpuTa CKASHOKO OH6ONOHKOK | MaE 30-
BHILLHIO 3axMCHy o6osoHKy (puc. 17.9).
IHpopMaLia nepeaaETbca y BUMAAI MO-
AYNbOBaHUX CBITAOBMX iMNyAabCiB. Mpo-
MyCKHa CMPOMOXHICTb ONMTOBOJIOKOHHO- Puc. 17.9
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ro kabento csarae 200 tmcay MO6iT/c. Mae BMCOKMIA CTyniHb 3axXWUCTy Bij 3aBaj,
OZHaK AOCUTb AOPOrNi MNOPIBHAHO 3 IHWWMMK TUNamMK Kabenis.

KpiMm npoBigHWX KaHaniB 3B'A3Ky B KOMM'FOTEPHUX MepexKax, 30kpema rnobab-
HWX, 3aCTOCOBYHOTb De3MpPOoBIgHUIA 3B'A30K. Y Oe3npoBigHUX Mepexax JaHi nepe-
Aat0Tb 32 AOMOMOTOHO: iHGpPaYepPBOHOIO BUMPOMIHIOBAHHS; Na3epis; pagioXBuIb.

IHgpayepsoHe 8UNPOMIHIOBAHHS MA€E LUMPOKWUIA Aiana3oH YacToT, Wo A€ 3MO-
ry nepegaBaTu curHanm 3i weunakictio 10 M6it/c Ha BigctaHb 4o 30 m.

KaHann nepesaBaHHA HG OCHO8I /1a3epig8 MatoTb BEANKY MPOMYCKHY CMPOMOX-
HICTb, ane nepejaBaHHA MOXe BiAOyBaTUCA TiIbKM B MeXax NPAMOI BUAMMOCTI.

PadiokaHan cxoXuWii Ha KaHan nepefaHHs 3BUYaHoOI pagiocTaHuii. MNpsama Bu-
AMMICTb € HEODOB'A3KOBOKD, MOKPUBAETLCS BEAMKA MJOLLa.

MepexxHi npuctpoi. OyHKLiOHYBaHHS KOMMN'IOTEPHOT Mepexi 3abe3neuyroTb
cneujianbHi NpUcTpoi 06pobieHHs iHbopMaLlil.

MepexHuli adanmep (MepexHa kapma) — ue NPUCTPIN AN CTBOPEHHA B3ae-
mogii (iHTepdelncy) MK KOMMN'tOTEpOM | KaHajloM MepefaBaHHA JaHuX Mepexi,
NpV3HaYeHn ANA BUKOHAHHA Taknx QyHKLiN:

® NigroToBKa JaHuWX, WO HaAXOAATb Bij KOMM'tOTEpa, 4O NepejaBaHHA yepes

KaHan 3B'A3Kky;

KepyBaHHA MOTOKOM AaHMX Mi>XK KOMM'FOTEPOM i KaHanOM 3B'A3KY;
nepeTBoOpeHHs iHbOopMaLLil, WO HAaaXOAUTD i3 KaHany 3B'a3ky, y dopmy, npu-
MNHATHY A5 poHOTU LIeHTPasIbHOrO NpoLecopa.

MnaTa MepexHOro ajantepa CKAAJa€TbCA 3 anapaTHOI YacTUHW Ta BOYAOBaHMX
nporpam, 3anuMcaHux y MNOCTIRHWIA NPUCTPIA nam'aTi. Mnaatn BCTaBAAOTb Y CAOTH
PO3LUMPEHHS KOMM'tOTEpPIB i cepBepIB.

IHbopmauia Ha aganTep HagxoauTb 16-po3pAaHUMM | 32-PO3PALHMMHU LUNHA-
MKW Komn'toTepa. Agantep nepeTBoptoe iHGOpMaLito Ha NOCNIZOBHICTb 6iTiB, Aani
mpaHcusep NepeTBoptoe BiTK iIHPopPMaLLi Ha enekTPUYHI UM ONTUYHI CUrHaNK, Ans
iX NepefaBaHHA KaHanaMu 3B'A3Ky.

KoHyeHmpamop (aHrn. hub) — ueHTpanbHWIA NPUCTPIA Mepexi 3 3ipkonosi6-
HOK TOMOJONiErD, fKWUM Mepecunae naketn iHGopmauii Mix komn'rotepamu. Ak-
MUBHI KOHLEHTPATOPW MiACUIOIOTL OTPUMAHUA CUMHaJ, a SKWO curHaa 6e3 mia-
CWIEeHHA MepeAaETbcs Ha KOMM'toTepw, TO TaKi KOHLEHTpaTopu Ha3MBakTb
nacusHUMuU.

Komymamop (aHrn. switch) — npucTpin, AKMIN Npautoe Ha KaHaNbHOMY PiBHI B
MeXKax OfJHOro CcermMeHTa MepeXxi 1 nepeaae AaHi inle 6esnocepesHbOMY ajpecary.

KomyTauisa B komn'loTepHMX MepeXkax

Komnnekc 3axogis, nMpu3HayeHux AnA nepegaBaHHa iHbopmauii (gaHux) mix
aboHeHTaMV Mepexi, U 3agifHi AnA LbOro anapaTHi i mporpamHi 3acobu Mepexi
Ha3vBatoTb KOMymayiero. [HWMKN cnoBamu, KOMyTaLia — Le TeXHOAOorif nepeja-
BaHHA AaHWX Yy KOMM'FOTEPHUX Mepexax. Llei npouec 34iMCHIOETLCA NOCNIAOBHO
yepes Kinbka By3niB. KoxxeH BYy30a1 KOMYTYE, TOBTO Nij'€aHY€E BXiAHWIA KaHan, AKUM
HaAgXoAWTb MakeT JaHWX, 4O OAHOro 3 BUXiAHMX KaHaniB. KomyTauis — OCHOBHe
dYyHKUiOHanbHEe Mpu3HaYyeHHs By3na. 3aNeXHO Bij METOAiB KOMyTaujii Mepexi no-
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AINATb Ha MepeXxi 3 KOMyTaLEr KaHaniB, KOMYTALLiED MOBIAOMAEHb | KOMYyTaLi-
€10 MakeTiB.

Y Mepexax i3 koMymayiero KaHaie Mixx nepejasademM i npuimMadvem nosigo-
MJEHb 3a3janerigb, 4O Mo4YaTKy nepeAaBaHHA BCTAaHOBOETbCA (i3MUYHE Hepo3-
PVBHE 3'€HaHHA, TOBTO YTBOPHOETLCA HACKPI3HWUMA TPaKT i3 MOCAIZOBHO 3'€AHAHUNX
okpeMux Qi3nYHMX KaHanis.

MepeBaramu cnocoby KomyTaLii KaHaniB €:

® 33b6e3MeyeHHs He3HauyHMX 3aTPUMOK CUTHany, o 0Ccob6AMBO BaXXAMBO ANSA

nepefaBaHHA Bigeo- i ayaioiHpopmaLii;

® HeMae Hebe3neky BUHUKHEHHS MepeBaHTaXeHHs Yn 6J0KYBaHHSA AiHii.

[o HeponikiB LbOro cnocoby Hanexarsb:

® HeedbeKTMBHE BMKOPWUCTAHHA pPecypcCiB Mepexi, OCKiIbKX Mig 4Yac nepeps y

nepesaBaHHi (ko aboHeHT 06pobase iHPopmaLito, WO Hagivwna, rotye
BiAMOBIAb) XOAHY 3 AINAHOK TPaKTy He MOXe ByTW BMKOPUCTAHO ANs nepe-
faBaHHA AaHWX MK iHLWIMMY aboHEHTaMN Mepexi;

® 3HMKEHHS MPOMYCKHOT CMPOMOXHOCTI MepeXi B LjiIoMy Yepe3 MOHOMO/bHe

BUAINEHHS KaHaniB 3B's3KY;

MOPIBHSIHO BE/IVKMIA Yac BCTAHOBEHHS 3B'A3KY MiX abOHeHTamu;
NPOMyckHa CNPOMOXHICTb BCbOro TPaKTy nepefaBaHHsA BM3HAYAETbCA KaHa-
JIOM i3 MiHIMaNbHOK MPOMYCKHOK CMPOMOXKHICTHO.

Y mepexax i3 komymauyiero nogidomsieHs iHbopMaLia NepeaaETbCsa y BUMALi No-
gidomsieHb, AKi MICTATb 3aro/I0BOK i aHi, 32 MapLUPyTOM, WO BM3HAYAETLCA KOXKHUM
BY3/IOM Mepexi. MapLpyT — ue WAaax pyxy noBifoMAeHHA MiXK By3namu. [na npo-
XOZPKEHHA MOBIJOM/IEHb MepeXeto AaHi MatoTb 6yt odopMAaeHi y neBHOMY ¢hop-
mami. PopmaT MOBIAOMAEHHSA | NpoLeaypy MOro 3acToCyBaHHS BM3HauarOTb Me-
pexHi npotokosv. Mix nepegaBayeM i npuiAMadem MOBIgOMEHb Qi3NYHNR
HaCKpIi3HWIW TpaKkT NepefaBaHHA He BCTAHOBJIKOETLCA, @ NepejaBay nepesae noeijo-
MJIEHHS B CyCiAHi/i By30a KoMmyTauii. [TOBiZOMAEHHS MPUIAMAETLCA LUUM BY3/IOM i
PO3MILLYETbCS Y MOro Nnam'aTi. Byson komyTaLii 3a agpecoro npuiimMaya, Wo MiCTUTb-
CA B 3aro/IoBKY, BM3Ha4YaE MapLupyT, TOBTO HaCTYMHWIA BY30/, Kyan Mae ByTu nepe-
faHo noBigoMaeHHs. [pouec npuiiMaHHs, 06pobneHHs | nepesaBaHHA MOBI-
AOMJ/IEHHA  MOBTOPHOETbCA  MOCNIAOBHO BCiM@ By3/lamMy Ha MapLlipyTi  Bij
aboHeHTa-nepesaBayva A0 aboHeHTa-NpuiiMaya (agpecaTta) NOBiZOMAEHHS.

MepeBaru yboro cnocoby:

® MOXJIMBICTb BMKOPWCTAHHA Ha Pi3HUX AiNSHKAX MapLipyTy KaHaniB 3B'A3KY

pi3HOI GI3MYHOT NPUPOAN | 3 PI3HOKD MPOMNYCKHOK CMPOMOXHICTHO;

® He3a/eXHi Aii OKpeMuX BY3/iB MepeXi, HafgBHICTb Yepr, MOXJIMBICTb OYiKy-

BaHHA Nij Yac peTpaHcaaLii 3abe3neyye BUCOKUIN PiBEHb BUKOPUCTAHHA Ka-
HaniB, a HasBHICTb BydepHOi mam’aTi By3na pobuTb Mepexy TPUBKOH A0
nepeBaHTa>eHb;

® NMOCNifOBHEe NepesaBaHHA NOBIZOMAEHb Bif By3na A0 By3na 3 peTpaHCAALli-

€10 | KOHTPOJIEM MPABU/ILHOCTI Ha KOXHIM AiNsHLI 3MEHLUYE MMOBIPHICTb A0-
CTaB/IeHHA MOBIJOMJIEHb He 3a aApecoto;



17.2. TnobanbHa Komn'toTepHa Mmepexa IHTepHeT 277

® MOXJIMBICTb BBEAEHHS PiI3HOMAaHITHWUX KaTeropi TepMiHOBOCTI MOBIAOMIEHb
i NOB'A3aHMI i3 UMM NPIOPUTET Y BUKOPUCTaHHI KaHai..
OCHOBHUM HeZoNiKOM cnocoby KoMyTaLii NOBiAOMAEHb € HEMOX/MBICTb Be-
AEeHHA gianory mixk aboHeHTaMu y peasbHOMY 4aci.
Cnocib komymauyii nakemie nepepbavae NoAin NOBIJOMAEHb HA OKPEMi YacTu-
HW — nakemu (Nopu,ii) 04HaKOBOro cTaHAapTHoro obcary. KoxeH naket mae Baac-
HWA 3arofI0BOK, SIKWUIA MIiCTUTb HOMEep MakeTa y MOBIAOMJIEHHI K agpecy npuiiMaya
noBigomneHb. [lakeTn nepesaloTbCd MEPEXEK HEe3aneXHO OfWH Bij OAHOrO,
MOXJIMBO HaBiTb 3a pi3HMMMK MapwpyTamu. Agpecat (npuiiMad) 36upae nosigo-
MJIEHHS 3 MakeTiB, WO Haginwan mepexeto. MNepesaroto Lboro cnocoby e:
® MakcuMManbHe BMKOPUCTaHHA MPOMYCKHOI CMPOMOXHOCTI KaHaniB 3a Aomno-
MOTOH MYNbTUMIEKCYBaHHSA — PO3MOAINIEHHA Yacy poboTu KaHany Ans oj-
HOUYaCcHOro nepeAaBaHHA KiNlbKOX NMOTOKIB AaHWX;
® 3MeHLLEHHA KiJIbKOCTI MOMWIOK Mif Yac nepesaBaHHA BHACAILOK 3MEHLLEH-
Hs 0bcAry iHpopMaLlii 3a ceaHC nepejaBaHHs;
® 3MeHLeHHA obcary bydepHOi Mam'aTi MOPIBHAHO i3 KOMyTaLi€rd MNOBijo-
M/IEHb.

17.2. TNOBAJZIbHA KOMIM'FOTEPHA MEPEXXA IHTEPHET

CeiToBa rnobasbHa KOMM'tOTEPHa Mepexa IHmepHem — ue 06'€4HaHHA [/10-
6asbHNX, PErioHasbHUX | JIOKANbHUX MepeX, OKPEeMMUX KOMM'HOTEPHUX CUCTEM i
KOMM'tOTepiB, AKi BUKOPUCTOBYHOTb 4151 OOMiHY iIHPOpMaLLiErD KOMMAEKC cTaHAapT-
HUX NpaBun B3aeMogii (npotokonis). Obcar iHpopmaLiiHUX pecypciB i KilbKiCTb
KOpWUCTyBa4iB IHTEPHETY € FiraHTCbKMMW M MOCTINHO 36iNbLIYIOTLCS, PO3LUMPIOETD-
€A | pI3HOMaHITHICTb MOCAYT, WO iX HAaja€ UA Mmepexa. 3apas, 3a JaHMMW CTaTUCTU-
K1, Mmepexa IHTepHeT o6'eaHye noHag 100 MinbMOHIB KOopuUcTyBadiB y Binbl Ak
100 kpaiHax cBiTy, KOXHi 30 XBWMAWMH A0 IHTEPHETY NPUEAHYETLCA 4eprosa
KOMM'toTEpPHa Mepexa.

B3aemogin 06’exTiB B IHTepHeTi

Ak y>ke 3a3HayeHO, |IHTEPHET € CMCTEMOD, WO OB'€EAHYE NOKaNbHI, perioHanbHi
Mepexi, oKpemi komn'totepu. Bci Ui 06'ekT MatoTb cBOT 0COBAMBOCTI 11 XapakTe-
PUCTUKW anapaTHWUX i NporpamMHmnx 3acobis.

OCHOBHWM 3aBZaHHAM, siKke NOTPIOHO BMPILLNTY, CTBOPHOKOUN TaKi HEOAHOPIAHI
cuctemu, € 3abesneyeHHs CyMICHOCTI YCTaTKyBaHHA 3a eNekKTPUYHUMM i MeXaHid-
HUMW XapaKTepuUcTUKaMu i CyMiCHOCTI NporpaMHux 3acobiB i gaHux 3a dopmaTom,
CUCTEMOIO KOZYBaHHS TOLLO.

Po3B'si3aHHA ui€el npobiemu y Mepexi IHTEpHET rPYHTYETLCA Ha Modeni 8{0Kpu-
mux cucmem (OSl), 3rifHO 3 AKOK CTaHAapTM3aLlig anapatypu i NporpaMHoro 3a-
6e3neyeHHs 3A4INCHIOETLCA Ha MiACTaBi iEPApXiUHOI CUCTEMM MPOTOKOJIB, TOBTO
KOMIJIEKCY HOPM i MpaBwu/a B3aeEMOZi. Y Mepexi IHTepHeT BiANOBIAHO A0 MoAeni
OSI MO>XHa BMKOPWUCTOBYBATW A0 CEMU PIBHIB B3aEMOJl.
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OcHoBoto cuctemn OSI B IHTepHeTi € komnaekc npotokonis TCP/IP. OcHoBHa
BNACTMBICTb, Ky 3abe3neuye TCP/IP — ue MOXAMBICTb MepefaBaHHA AaHUX Bij
By3/1a 4O By3/a B CTPYKTYpI, WO CKAAJAETbCA 3 PISHOPIAHMX €/1eMEHTIB i MOCTINHO
3MIHIOETLCA.

lMpomokon TCP (Transmission Control Protocol) — e npoTtokon TpaHCNoOpPTHO-
ro piBHA, AKUWA BU3HAYaE, AK BiabyBaeTbca nepeaaBaHHA iHPopmaLii. BignosigHo
no npotokony TCP paHi, fiki BignpaBAsatoTbCA, NOAINAKOTECA Ha HEBeAUKI nakemu,
niciA 4oro Ao KOXHOrO MakeTa JOAatOTbCA afpecy BifnpaBHMKa Ta ofep>KyBaua,
a TakoX BiJOMOCTI, HEObXiAHI ANs TOro, Wob NpaBU/bHO 3i6paTn AOKYMEHT i3 na-
KeTiB Ha KOMIM'OTepi oZep>KyBaya.

lpomokon IP (Internet Protocol) — agpecHWin NpOTOKON MepPEeXXHOro piBHS,
WO BWM3HA4aE, KyAu MepenaeTbcs iHPpopmalis. 3a npoTtokosom |IP 3ailicHIOOTH
ajpecalito i MapLUpyTM3aLito NakeTiB y Mepexi. 18 ubOoro B KOXXHOro KOPUCTY-
Baya Mae 6yTn cBos yHikanbHa agpeca — IP-agpeca, Wwo cayrye igeHTUdiKaTopom
KOMM'toTepa CroXMBaya i CKNAAAETbCA 3 YOTUPBLOX YMCEN, PO3AINEHNX KpanKaMu.
YoTtunpwm uncna IP-agpecn nepegatotbcs YoTMpMa baritamun. Ha KoxXHOMY By3ni Me-
pexi 3a Yotmpma umcnamu IP-agpecn BM3Ha4a€eTbCs MapLIPyT BignNpaBaeHHA Na-
KeTiB Yy KOHKPETHWI MOMEHT, 3 ypaxyBaHHAM YMOB 3B'A3KY, NPOMYCKHOI CPOMOXK-
HOCTI KaHasy, HasaBHOI Yeprn. To6TO NakeTn HaBiTb OAHOrO AOKYMEHTa MOXYTb
nepeAaBaTUCA He3aNeXHO OAMH BiZ OAHOTO PI3HUMMU MapLIpyTaMu i KaHanamu.

He3Baxkaroun Ha Te, WO B Mepexi [HTepHeT BMKOPUCTOBYOTb TakoX MPOTOKO-
NN IHWKWX piBHIB, ii Ha3mBatoTb TCP/IP-mepexeto, OCKinbkM Ui ABa NMPOTOKOAN €
HaNBaXAMBILLMMU.

Cuctema apgpecauii B IHTepHeTi

[na obMiHy iHbopMaLiieto B KOXXHOIO koMn'toTepa B IHTepHeTi mae 6yt cBos
ajpeca. BukopuctoBytoTb ABa Tvnn agpec: undposi, abo IP-agpecy, i AOMeEHHI
(Big aHrn. domain — «obnactb, chepa»). PO3rIAHEMO CTPYKTYPY KOXHOFO 3 TUMIB.

IP-a0peca cknafaeTbca 3 YOTUPLOX YUMCEN, PO3AINEHUX KpankaMu, Hanpuknaz
198.162.201.204. KoxxHe 3 uuncen 3aiiMae oguH 6anT, T06TO BiCiM ABIKOBUX PO3-
pPAAIB, TOMYy MOXe MaTu 3HaueHHs Big 1 ao 255. Jlia uactmHa IP-agpecn — me-
pexHuli ideHmudgpikamop (aHrn. network ID), BU3Hayae KOHKpeTHY mMepexy B IH-
TepHeTi. MpaBa yactnHa IP-agpecn — ideHmucpikamop komn'tomepa (aHrn. host
ID), BU3HaYa€e KOHKPETHMI KOMMN'HOTEP Y Ui Mepexi. 3aneXHOo Bif TOro, CKinbKu
6anTiB y IP-agpeci BigBeseHO nig MepexHWin igeHTudikatop — OAuH, ABa abo
TpW, po3pi3HAOTL BignosigHo knacn A, B, C IP-agpec.

IP-agpecy BMKOPUCTOBYIOTb NPOrpaMHi 3acobmn mepexi Ana nepecunaHHs iH-
dopmauii mixx komn'totepamun. OgHak Ana CNPURHATTA KOopucTyBadeM IP-agpeca €
He3pyuyHoto. JItoAnHa Kpalye CnpuiMMaE i 3anam’aTOBYE C0Ba, a He uncna. Tomy
KOpUCTyBaYi MnpautoroTh i3 AOMEHHVMMM ajpecaMu — YHiKalbHUMK iMeHaMu
Komn'toTepiB y Mepexi. loMeHHa agpeca, Ak i IP-agpeca, cknajaerbca 3 YacTuH,
po3gineHux Kpankamu. Ha BigMiHy Big IP-agpecn, Aka yTOUHIOE MicLie NpU3HaYeH-
HA 3/iBa HanpaBoO, AOMeHHa ajpeca pPobuTb Le y 3BOPOTHIN NOCAILOBHOCTI —
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CnpaBa HaniBo: crnoyaTky nae iM’'a KoMn'roTepa, a NoTiM iIM'S Mepexi, y fKiN BiH
pO3TallOBaHWUM.

o6 kopuctyBayam IHTepHeTy 6yno 3pyuyHille 3B'A3yBaTUCA OAWH 3 OAHUM,
BECb NPOCTIp ajpec nogineHo Ha obnacti — agomeHu (aHra. domain). Moxameum
€ TaKkOX MOAiN 3a MEeBHWMM O3HaKaMW BCEPEAUHi AoMeHiB. [lomeHHa ajpeca
KOMM'toTepa CKNAZAETbCA K MiHIMYyM i3 IBOX PIBHIB JOMEHIB:

IM's koMM'toTepa ... lomeH gpyroro piBHs e [loMeH nepLioro pieHA

KpaiHii npaBopy4 — JOMEH NepLUOro PiBHS, HACTYMHWI NiBOpyY — AOMEH
APYroro piBHsA i Tak gani.

[JomeH meplioro piBHS BU3Hauvae kpaiHy abo Tvn opraHisauil, SKil HanexuTb
Komn'toTep. ICHYHOTb CKOpoYeHi A0 ABOX OykB AOMeHW KpaiH: YkpaiHa — ua,
CLUA — us, PpaHuis — fr Ta iH. [lomeHn opraHisaLini CKopouytoTb A0 TPbOX OYKB,
Hanpwukiaz yHiBepCUTETM Ta iHLWI HaBYaNbHI 3aknaan — edu, ypsfoBi ycTaHOBM —
gov, KOMepL,iiHI opraHisauii — com ToLuo.

[JomeH apyroro piBHs BU3Hauyae opraHilaLito, sika Bosogie abo kepye mepe-
Xeto, y AKi po3TalloBaHWI NeBHWUIA Komn'toTep. 34e6inblloro iM'a Lboro JoMeHy
36iraeTbca 3 Ha3BOM BiANOBIAHOT GipMK abo i TOproBoi Mapku.

IM's KOMP'toTepa BKa3ye Ha KOHKPETHWI KOMM'HOTep Yy Mepexi, BU3Ha4YeHoi Ao-
MeHaMW MepLUoro i Apyroro (a y Aefkux BMNagkax HacTymnmHWX) piBHiB. BoHoO pee-
CTPYETLCS TiNbKM B LA Mepexi, 1M TibKK LS MepeXa «BiArnoBifansHa» 3a nepeja-
BaHHA iHbOpMaL,ii KOHKPETHOMY KOMIM'HOTepy-agpecary.

LLlo6 MepexxHuIn KOMN'toTep «3p03yMiB», Kyan Tpeba nepesati NOBIAOMAEHHS,
JOMEHHY asapecy Mae byt nepeTBopeHO Ha IP-agpecy. Take nepeTBOPEHHs 34ii-
CHIOETBCA Ha CneLjafbHUX cepBepax Mepexi, fe 36epiratoTbcsa Tabauui BiANOBIA-
HOCTI MiDXX AOMeHHMMU agpecamu i |IP-agpecamn, — DNS-cepsepax (Big aHr.
domain name system — «cucTemMa AOMeHHUX iMeH»). DNS-cepBepu po3milleHi no
BCi Mepexi IHTepHeT. KoxeH i3 Hux 36epirae iHbopMmaLito NpPo BEANKY KilbKiCTb
komn'toTtepis. Akwo IP-agpeca notpibHoro komn'totepa Heeigoma DNS-cepsepy,
BiH 3BepTaETbCa A0 Hambawmxuyoro cycigHboro DNS-cepBepa i Tak gani, AOKM He
byae 3HavaeHo noTpibHy aapecy. Aapecy oaHoro 3 DNS-cepBepiB kopuctyBau
Ma€ 3a3HauyuTy Nig Yac HanalTyBaHHA KOMMN'toTepa And poboTu B IHTepHeTi.

17.3. CNY)XXBWU IHTEPHETY

KopuctyBay (KMEHT) MOXe CKOPUCTATUCA Pi3HUMKW nocayramun (cepsicamum), Aki
Haja€e Momy IHTepHeT uepe3 cBOi Cyxbu. Po3rnsHeMO HaMBiZOMILWI 1 Hannowwm-
PEHILI 3 HUX.

BcecBiTHA naByTMHa

BcecgimHs nagymuHa, abo ececsimHs mepexa (aHrn. WWW — World Wide
Web), — ue eanHunin inbopmauiiHMiA NPOCTip, WO CKAaJa€ETbCA 3 COTEHb Misb/O-
HiB riNepTeKCTOBUX ENeKTPOHHWUX JOKYMEHTIB, fAKi 36epiratoTbC Ha MNOCTINHO
nig'eaHaHnx po IHTepHety komn'totepax — WWW-cepBepax — y pi3HUX KyTouKax
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3eMHOI kyni. Jna 3abe3neyeHHs B3aEMOZii KOPUCTyBaYiB IHTEPHETY 3 pPi3HMX KpaiH,
AKi MpauorTb Ha KOMM'tOTepax PI3HUX TUMIB, NOTPIOHO AOTPUMMYBATUCA EANHUX
cTaHgapTiB. Taki cTaHAapTV Po3pobAase | BNpOBajXXye MixKHapoAHa opraHisawisa —
KoHcopyiym BcecgimHool nagymuru (aHrn. World Wide Web Consortium, W3C).

Be6cTopiHka (aHrn. web page) — Le okpemuii rinepTekCToBMIN AOKYMeEHT. Ha-
3Ba riNepTeKCTOBOro AOKYMeHTa Mae po3wupeHHs .html, abo .htm. BebcTopiHka
MICTWUTb TiNepTeKkcT, TO6TO TEKCTOBUA AOKYMEHT i3 rineprocunaHHamMu. Kpim tekcty
Ha BeOCTOPIHUI pPO3MIlLYrOTbCA Tabawuui, intoCTpaLii, MyAbTUMEAIMHI Ta iHLWi
o6'ektn. Tpyna TemaTMyHO 06'€gHaHNX CTOPIHOK YTBOpPHOHOTL 8eb68y301, abo seb-
calim (aHrn. website).

Fineprekcr (aHrn. hypertext) — e AOKYMEHT, y AKOMY € 2inepnocunaHHa (aHr.
hyperlinks). LLle 3as0Bro A0 NosiBM KOMM'KOTEPIB aBTOPU Y KHWMXKKAaX i CTaTTsaX KO-
PUCTYBaNNCA NPUMIMKAMU ANS MOSCHEHHA NMEeBHUX TEPMiHIB abo NMOHATb, 3rajaHunx
y TekcTi. KpiM NOsSICHEHHS, | Le Ay>Xe BaXk/IMBO, Y NPUMITLI 3a3BMYali HaBOAATb MoO-
CWMNaHHA Ha iHWI axepena (KHWXKKM, CTaTTi, AMcepTaLlii TOWO), Ae MOXHa AOKNaj-
Hille 03HaNOMWUTUCA 3 NEBHOK TeMoto. [inepnocMnaHHs € NoAanbLNM PO3BUTKOM
L€l ifel Ha HOBIM TexHiYHIM 6a3i i3 3acTOCyBaHHAM HOBWX 3acobiB.

FineprnocunaHHa peanisytoTb Tak: CJIOBO abo TEPMIH Y rinepTekCTOBOMY AOKY-
MeHTI BUAINAOTb KOAbopoM abo dopmoro wpudTy. I3 UMM BUAINEHMM CNOBOM
MOB'A3aHMIA IHLWWIA TiNePTEKCTOBUI AOKYMEHT, fKWUA AOKNaAHILLE MOSACHIOE Lien
TEPMiH | MOXe ByTV pPO3MilLEeHNIN Ha cepBepi B iHLWIN YacTuHi cBiTy. Liel rineprtek-
CTOBUI JOKYMEHT, CBOEID YEPrOtO, NOB'A3aHNI 3 iHLWWNM TiNepTeKCTOBMM JOKYMEH-
TOM uepes rineprnocuaaHHs. TobTo y rinepTekCTOBOMY AOKYMEHTI HEMA€E Hi noyaT-
Ky, Hi KiHUA. [inepTekcToBi AOKYMEHTW YTBOPIOKOTb €ANHY B3aEMOMOB'A3aHy
CUCTeMy, AKa Harajye naByTWHY, WO NMOKPWBAE BECH CBIT.

MoBa HTML (Hyper Text Markup Language) Hanexutb A0 AekjapaTUBHUX
MOB MporpamyBaHHsA, TOBTO BOHa Aulle OMNUCYE, AK Mae BigobpaxaTucs Ha npu-
CTPOSIX riNepTekCToBMIA AOKYMeEHT. Llell onuc 3aiCcHIOETbCS 3@ 4OMNOMOrOHO creLi-
aNbHUX cy>Kb6oBux ciiB — deckpunmopie (aHrn. descriptor — «onucyBay») abo
mezig (aHrn. tag — «MiTKa, ApaAnk»). LLLo6 Bigpi3HNUTK Tern Big rineprtekcry, ix be-
PYTb Y KYTOBI AY>XKN < >.

Kpim TekcTy Ha BebGCTOpiHKax MOXYTb pO3MillyBaTUcs rpadiuHi 306padkeHHs
(kapTvHK, doTorpadii), 3BykoBa Ta BigeoiHPopMaLis, aHiMaLinHIi 06'ekTn TOLLO.
MocmnaHHA TakoX MOXYTb H6yTh Ha iHGopMaLiito Byab-AKOro BUAY.

Pepaktopn HTML — ue cneuianbHi 3acobu ans CTBOPEHHS riNepTeKCTOBMX
nokyMeHTiB. Pegaktopy HTML noginstoTb Ha ABa TUNW: TEKCTOBI i BisyasbHi.

[Ans cTBOpeHHsA BeOCTOPIHOK BUKOPMCTOBYHOTb HAMMPOCTIlWi TEKCTOBI pesaKTo-
pn Notepad, AkelPad Ta iHWi, ane gna UbOro MOTPIBHO AOCKOHANO 3HATV MOBY
HTML. TekcToBI pesakTopun AatoTb 3MOry CTBOPHOBATA KOMMaKTHUIA KOg, TOMY npo-
decioHann 3a3BMYai NPaLOKOTL i3 TaKUMWU peAaKkToOpaMu.

Ana pobotn 3 BidyanbHUMWU pefakTopamMu He MOTPIGHO 3HaTM Moy HTML,
BOHW MalOTb PO3BUHYTI 3acObu AN MOJErweHHA MnpoLiecy CTBOPEHHA CaWTiB.
BisyanbHi pegakTopu npautorotb 3a npuHumnnom WYSIWYG (what you see is what
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you get — «wwo 6aunw — Te M oTpMMaeL»). [lo HaMMNOLIMPEHILINX Bi3yaNbHUX pe-
AakTopiB HanexaTb Macromedia Dreamweaver MX i Microsoft FrontPage.

Y Bcix pecypciB I[HTepHeTy, 30kpeMa y Beb6CTOPIHOK, € CBOA agpeca, siky 3aja-
toTb 3a gonomororo URL (Uniform Resource Locator — yHidikoBaHWiA sokaTop
(BM3HAUYHWUK MONOXKEHHSA) PeCcypcCiB) — CTaHAaPTY, NPUIAHATOrO B IHTEPHETI Ans BU-
3HaUEHHs MicUA 3HaXoAXKeHHs Oyab-fkoro pecypcy. URL cknasa€etbcs 3 TpboOx
YaCTWH:

CXEMA XOCT AGX

Cxema onuvcye MpoOTOKON MPWUKAAAHOI nNporpamu. HaruyacTiwe BUKOPUCTOBY-
OTb MPOTOKON MepefaBaHHA rinepTekCToBMX AOKYMeHTIB http. 3a Ha3BOKO NpoTO-
KONy CTaBAATbCA CMMBOAM ://. Xocm — ue JOMeHHe iM’'a KoMn'toTepa, Ha AKOMY
po3TalloBaHWi pecypc. LLagax — ue NOBHWIA MapLUpyT AO AOKYMEHTa i, MOXJMBO,
“oro im's.

Bpaysepwm (Biz aHr1. to browse — «nepernsgatv») — creyjianbHi nporpamu 3
rpadivyHM iHTepdencom, 3a 4ONOMOror AKNX NepernajatoTb Be6CTopiHkM i nepe-
XOAATb Bif, OAHOrO A0 IHWOrO AOKYMeHTa 4epes rineprnocunaHHA. Ha nouatky
PO3BUTKY BCECBITHBOI MaByTMHW Oyn0 CynepHMUTBO MiX ABoma 6Gpaysepamu:
Internet Explorer (Big aHrn. explorer — «gocnigHuk») dipmu Microsoft i Netscape
Navigator (Biz aHrn. navigator — «HaBiratop») ¢ipmun Netscape. Ha cyuyacHomy
eTani po3BMTKY LWMPOKO BMKOPUCTOBYHOTL bpay3epn Google Chrome, Mozilla
Firefox, Opera.

o6 opieHTyBaTMCA B riraHTCbKMX NoTokax iHpopmaLii, aki HaaxoaAaTb A0 KO-
puctyBaua yepes 6paysepu, i BU6patn noTpibHy, CTBOPEHO crewianbHi nowykosi
npozpamu, fiKi po3TalloBaHi Ha MoOLLYKOBUX cepepax. OTpumaTh JOCTYyn AO HWX
NpoCTO, AOCTaTHbO 3HaTW ixHin URL.

Mpotokon FTP (File Transfer Protocol) — ue npotokon nepegaBaHHsA dannis,
oZHa 3 neplwmx nocayr IHTepHeTy. Lia cnyxxba ga€ 3mory Hagcvnati 1 oTpuMyBaTy
TekcToBi davam i darian 3 iHbopmaLiero y BUTNALI ABIMKOBUX umcen 6yab-sKMM
KnieHTaM IHTepHeTy. BcTaHOBMBLUM 3B'A30K i3 BigAaNeHMM KOMM'FOTEPOM, KOPUCTY-
Ba4y MOXe CKOMitoBaTW AOBINbHUA dais, WO MICTUTbCA Ha LibOMY KOMM'tOTEpi, Ha
cBin KoMn'toTep, abo 3i CBOro Ha BigfaneHu Komn'toTep.

Gopher — ue yaockoHaneHa cuctema nepecunaHHs dainis. Ha BigmiHy Big
FTP, BOHa npautoe 3 pannamu, WO PO3MillleHi Ha YMCAEHHUX KOMMN'toTepax, a Ta-
KOX Aa€ 3MOry 3a JOMOMOIOK MEHH He TiJibkW MeperifaHyTM CMUCKU pecypcis,
a W nepecunat nNOTPIBHWA MaTepian, NPUYOMY 3HaTW, Ae BIiH MICTUTbCS,
HeoboB'a3koBo. Gopher — L ofHa 3 HanbinblW MOBHMX CUCTEM Mepernsay, iHTe-
rpoBaHa 3 iHwWumMK cuctemamu (FTP, Telnet). MepexHi 3acobu 3a gonomororo pos-
nogineHnx iHAeKCiB NoB's3aHi B €anHy cuctemy — Gopherspace (Gopher-npocrip).
[Joctyn po pecypciB Gopher-npocTopy 34iiCHIOOTb 3a A4OMOMOroH 3anponoHOBa-
HWX MEHI0, a MOLWYK — 3a AOMOMOrOI0 CreLjiasibHMX MOLYKOBUX NPOrpam.
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EnektpoHHa nowrTa (E-mail) — oaHa 3 HaNONyAAPHILWMX | HAKNOLWMPEHILWNX
nocnyr IHTepHety. Motokn iHdopMauii B Mepexi CKkiajatoTbCd, B OCHOBHOMY, 3
eNeKTPOHHOI KOpecrnoHAeHL,l, i barato ftogen B IHTEPHETI KOPUCTYHOTLCA 34e6ib-
LIOro came Liero nocayroto. B IHTepHeTi KOXHe NOLITOBE MOBIJOMIEHHS MaE ABi
YaCTMHW: 3a20/1080K i MUIO. 3aro0BOK MOBILOMJIEHHS MICTUTb CNYXO60BY iHDOP-
MaLito: agpecy BiAnpaBHMKA, ajpecy OTpMMmyBaya, AaTy i 4yac BigNpaBKM TOLLO.
Tino NOBIAOMNEHHS MICTUTb OCHOBHWIA TEKCT.

MNMowToBa agpeca B IHTEpPHETI CKNAZA€ETbCA 3 ABOX YaCTWH, PO3AIJIEHUX 3HAKOM
@ : im'A kopucTyBada @ iM's KOMN'toTepa. IcHye BaraTto NnpukAagHWUX Nporpam, Lo
peanisytoTb nowToBy cayxby B IHTepHeTi: Mail, Eudora, Microsoft Exchange,
Outlook Express Ta iH.

Mail Lists (cnvckn po3cuakun) CTBOPEHO Ha OCHOBI MPOTOKOJY €NeKTPOHHOT
nowTwn. MNignncaBwnce (6€3KOLWTOBHO) Ha L0 MOCAYTY, MOXHa PeryispHO OTpu-
MyBaTW €NeKTPOHHO MOLLUTOH MOBIZOM/IEHHA Ha NEBHI TEMU: HAaYKOBO-TEXHIYHI 1
€KOHOMIiYHi ornaaw, npeseHTalii HOBMX anapaTHWX i NporpamMHmx 3acobis ToLo.

MepexxHuii nporokon nepeaaBaHHA HoBUH (Network News Transfer
Protocol, NNTP) po3pobaeHunin i3 MeTO MOLNPIOBaTM i OTPMMYBATW CTaTTi 3 HO-
BuHamn. UseNet — oaHa 3i cdep 3actocysanHa NNTP. Llen cepsic cayrye ana o6-
MiHy iHbopMauieto y dopmi cTaTel, nosigomaeHb, oronoweHb Towo. UseNet
MO>XHa MOPIBHATW 3 ENEeKTPOHHOK JOLLIKOK OroJ/IOWeHb, Ha AKil Byab-AKuiA yyac-
HWK MOXe PO3MICTUTWN CBOE MOBIAOMJIEHHS.

HoBWHM MoginsatoTb 3a TeMaMu Ha epynu Ho8UH, abo mesekoHgpepeHyil. BoHu
npaLoroTh 24 roagmHu Ha fo6y, 365 aHiB Ha pik. LLLo6 oTpumaTtn goctyn Ao Tene-
KoHdepeHLi, NOTPIGHO MaTn Ha KOMN'tOTepPI BIANOBIAHY Nporpamy i nepeanaatu-
TV KOHdepeHLii, fKi 3aLikaBnaun.

Mocnyra Telnet (BigganeHnn pocTyn) pfae 3MoOry OZHOMY KOMM'tOTEpPY,
nig'eAHaHOMY A0 IHTepHeTy, OTpMMaTK BigAaneHuii JOCTyN A0 iHWOro KOMM'toTepa,
TakoX nig'eaHaHoro po IHTepHety. Cnyx6y Telnet BukopucToBytOTb, 34€6iMbLLIOTO,
ANs JocTyny Ao 6a3 gaHux, BIAKPUTUX ANs 3arany: katanoris 6ibniotek i enekTpoH-
HMX JOLLOK Oro/soLeHb. YacTo 3a AOMNOMOroO L€l CNy>K6U ANCTaHLIMHO KepyoTb
CKNAAHUMW TEXHIYHMMMK OB'eKTamu: Teneckonamy, Bifjeokamepamu, NPOMUCIOBU-
MU poboTamun. Y MUHYIOMY L0 MOCAYry LUMPOKO BUMKOPWCTOBYBaAW AA NMpoOBe-
AEHHA CKMafHMX MaTeMaTU4YHMX pPO3pPaxyHKiB i 0b6uyMcieHb Ha BigAaneHomy
cynepkommn'rotepi.

Mocnyra IRC (Internet Relay Chat — TpaHcasuis 6ecig B I[HTepHeTi) fae 3mory
CNiNIKYBaTUCA 3 peanbHUMWU NHOAbMU B peanbHOMY 4yaci. Po3mosu (aHrn. chat —
«ApYy>XHs po3moBa, becina») BiAOyBatOTbCA B Tak 3BaHMX KiMHaTax (aHra1. room)
abo kaHanax (aHra. channel), ski MoXxyTb ByTn fK BigkpuTumMun (aHra. public), Tak i
3aKpuTUMKM (aHrn. private). KoxxHa «kiMHaTa» Mae cBoto Temy. [lns yyacti B po3mo-
Bi NOTPIBHO nig’eAHaTMCA A0 KOMMN'tOTEPA, Ha AKOMY BUKOHYETbCA CEpBepHa Mpo-
rpama IRC. CepBepu 3'e€AHaHi Mi>XXK cOBON | YTBOPHOKOTb KiJibka OKPEMUX Mepex.
Po3MOBY MOXHa BeCTM TiIbKM MiXK NHOABMM, fiKi Mig'’€AHaHI A0 TiEl camoi Mepexi.
Ana yyacTi B Takmx po3moBax MOTPiGHO BCTaHOBUTM Ha KOMM'tOTepi OAHY 3 Mpo-
rpam — knieHTiB IRC: Netscape Chat, mIRC, Microsoft Chat Towo.
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17.4. XMAPHI KOMM'KOTEPHI TEXHOJIOTII

XmapHi komn'toTepHi TexHonorii (aHr. cloud computing) — Le oauH i3 HOBIT-
HiX HanpaMmiB iIHGOPMaLINHNX TEXHOOTIN, AKMIA 3abe3neyye HOBUA pPiBEHb HajaHHSA
iHpopMaLinHWMX nocnyr Yepe3 |HTepHeT. 3a AOMOMOrOK XMapHWUX KOMM'FOTEPHMX
TEXHONOTIV Y ByAb-AKOMY MicLi, y Byab-AKNI Yac € MOXAMBICTb OTPUMaTK iHGOopMa-
LiMHI pecypcy i mocayr: 064mcatoBanbHi pecypcy, NPUKAaZHI Nporpamy, iHtepdei-
1, Nam'aTb Ana 36epiraHHs Byab-akmx obcsriB iHdopmaii (puc. 17.10).

NEPCOHAABHUL
: KOMH'!—QTEP - PC

> EA3A j.AHLIX B
) ) —

8TAAANEHUL o HOYTEYK W
BEEBCEPBEP ~_ o~

\/ THTEPHET
CMAPTPOH <

Pnc. 17.10

BTAAAMNEHUY <
TEPMIHAA - ‘

HETBYK

TepMiH «xMapHi» O03Hauvag, Wo AeTani HagaHHA MOCAYr NPUXOBaHI Bif KOPUCTY-
Baya. XMapa — Ue iHDopMaLiiHi pecypcn CnifbHOTO KOPUCTYBaHHS: anapaTHe i
nporpamMHe 3abesneuyeHHs, iHTepdericn, nnathopmu, mepexi, o6’egHaHi rnobanb-
HOO Mepexero [HTepHerT.

XMapHi TexXHONOrii 3BiJIbHAIOTL KOPWUCTyBaYa Bifg HeobXigHOCTI po3bupaTtnca y
AeTansax TexHonorii 0bpobneHHs iHbopMaLii, po3noginaTy pecypcn MixX 3asgada-
MW, NJaHyBaTV OMTMMaJsbHe 3aBaHTaXeHHA ycTaTkyBaHHA. HagicnaHy B xmapy 3a-
Javy Moxe ByTW BMKOHaHO Ha cepBepi, Lo po3TalloBaHui Ha iHwoMmy boui naa-
HeTW, B iHLWIM KpaiHi, @ KOPUCTYBay MOXe i He 340rasyBaT1cs Npo Le.

XMapHi TexHonorii fatoTb 3MOry OpeHAyBaTW uepe3 IHTepHeT 06unCatoBasbHI
MOTY>XHOCTI, ANCKOBWI MPOCTIp Nam'aTi Ta iHLWi pecypcy, 3aMicTb ix Kynisni. MNepesa-
ra Takoro nigxoAy B TOMy, LLO KOPWUCTYBay NAaTUTb JuvLUE 3a Ti MOCAYrW, AKi NOMY
NOTPIGHI Y NEBHWUIA Yac ANA PO3B'A3aHHA KOHKPETHOI 3ajaui (pay-as-you-go).

HauioHanbHWiA iHCTUTYT cTaHpapTiB i TexHonorin CLUA BctaHoBMB Taki
060B'A3KOBI XapakTepUCTUKN XMapHUX 06UYNCAEHD:

® camMoobcyroByBaHHs Ha BuMoOry (aHri. on demand self-service). Cnoxwusay

CaMOCTINHO BM3Ha4aE i 3MiHIOE NOTpebu B pecypcax, AK-OT TPUBaNiCTb Jo-
cTyny, obcar nam'sTi, WBMAKOAIS 6e3 y3rofKeHHs 3 NpeAcTaBHMKOM MocTa-
YasbHWKa MOCAYT;

® LIMPOKMI AOCTYN Ao Mepexi (aHrn. broad network access) — MoxauBicTb

JOCTyNy A0 Mepexi yepes CTaHAapTHI MexaHi3MW 3a AOMOMOroK pi3HOMa-
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HITHMX NPUCTPOIB: MOBINbHMX TesedOoHiIB, HOYTOYKIB | HETOYKIB, NepcoHab-
HWX KOMM'toTepiB, poboumnx cTaHLin;

e ob'egHaHHA pecypciB (aHrn. resource pooling). Pecypcn npoangepa
06'eHYIOTb A1 0BC/IYrOBYBaHHS KiJIbKOX KOPUCTYBaYiB i3 BUKOPUCTaHHAM Ha-
raTOKOPWCTYBaLLbKOI Mogei. Pi3HOMaHITHI Gi3VyHi 1 BipTyanbHi pecypcu AnHa-
MiYHO MPW3HaYatoTb | Mepenpu3HaYaroTb BIAMOBIAHO A0 NOTPEd KOPMCTYBauiB;

® rHyuKicTb (aHra. elasticity). Mocayrn MoxyTb ByTV HagaHi i BiAK/AMKaHI, po3-
LWIMPEHI | 3BYXeHI B OyAb-IKMI MOMEHT uvacy, 6e3 gofaTkoBUX BUTPAT Ha
B3aEMOZI0 3 NOCTaYaNbHUKOM, K NPaBWIO, B aBTOMAaTUUYHOMY PEXUMI;

® 061Kk CnOXUTMX pecypciB (aHrA. measured service). Y XMapHUX TEXHONOTIAX
3LINCHIOETBCA aBTOMaTMUHE KepyBaHHA | ONTUMI3aLlis pecypciB 3a 4OMOMO-
roro 0baiky napameTpiB HagaHoro pecypcy. Lle 3abe3sneuye npo3opictb sk
418 KOpUCTyBaya, Tak i AN nocTavanbHuKa.

Y XMapHuX TexHO/orifaX peani3ytoTbCa JeKibka Mopjenel XMapHUX

KOMM FOTEPHUX TEXHOJIOTIN.

lpoepamHe 3abe3neuveHHs sk nocayza SaaS (aHrn. Software-as-a-Service) —
KOpPUCTYBay Ma€ MOXJIMBICTb BMKOPUCTOBYBaTW MpUKaagHe nporpamHe 3abesne-
UeHHs | 6a3n AaHux, AKi 4OCTYMHI 3 PI3HOMAaHITHUX KJIEHTCbKUX MPUCTPOIB. XMapHi
npoBanjepy KepyroTb IHPPacTpykTyporo i naatbopmMamu, Ha SKMX MpPaLtoroThb
nporpamun KopucTyBaya.

lnamgopma sik nocnyza PaaS (aHrn. Platform-as-a-Service) — mogenb, konau
KOPUWCTYBayeBi HAZA€ETbCA MOXMUBICTb BUKOPUCTOBYBATU XMapHY iHQPacTpyKTypy,
[0 CKNaZy SKOT BXOAATb OMepavliiHi CMCTEMM, IHCTPYMEHTa/IbHI 3aCO0M CTBOPEHHS,
TECTyBaHHA Ta BWKOHAHHA MPUKAAZHOIO MPOrpamMHOro 3abesneyeHHs, CUCTEMM
ynpaBaiHHA 6a3amMu JaHuX. Y OKpPeMUX XMapHUX TEXHOOTIAX HajaHi pecypcu
MacLTabyroTbCsl aBTOMaTUYHO, 3BiJIbHAKOUN KOPUCTYBaya Big notpebun posnogins-
TV pecypcun BpyYHYy.

IHppacmpykmypa sk nocayea laaS (aHrn. Infrastructure-as-a-Service) — mMox-
NINBICTb KOPWCTYBATUCA XMapHOM iHPpacTpykTyporo: GisnyHuMM i, 3aebinbLioro,
BipTyalbHUMW MallMHaMK, cepBepamMy, Nam'aTTio, Mepexamu Towo. laaS-
npoBangepn HaZatoTb Li pecypcu 3a BuMorow (aHri. on-demand) 3i cBOix Benu-
KMX CXOBWL, (aHM1. pools), BCTaHOBAEHMX Y LieHTpax o6bpobaeHHs gaHux. [Ans
Ni4'€4AHAHHA 4O XMapuW Ha BEUKIA TEPUTOPIT KOPUCTYBaudi MOXYTb CKOpMUCTaTLCA
abo IHTepHeTOM, ab0 BipTyanbHVMMW NOKaJIbHUMUN MepPeXXaMu.

IcHye Kkinbka mMopenel po3ropraHHA XMapHOi iHdpacTpykTypwu. Po3risHemo
0CO6/IMBOCTI HANMOLWMNPEHILLNX 3-MOMIX HUX.

lpusamHa xmapHa (aHrn. private cloud) — ue xmapHa iHbpacTpykTypa, fika
npu3HayeHa A1 BUKOPUCTaHHS /iMLle OAHIEH OpraHisauiero, Lo OXOMNJIHE AeKib-
Ka KopucTyBadiB (Hanpwvknaag, nigposgainis). lNpuBatHa xmMapa Moxe nepebyBatun y
BJIACHOCTI, KepyBaHHi Ta ekcrayaTtaLii AK camMoi opraHisauii, Tak i TPeTbOi CTOPOHM
(abo pesakoi ix kombiHauiji). Taka xmapa Moxe di3n4HO nNepebyBaTy AK B FOPUCAWK-
Lii BJaCHWMKA, Tak i No3a Hero.

My6naiyHa xmapa (aHrn. public cloud) — xmapHa iHbpacTpykTypa 415 BibHOTO
BUKOPWCTaHHA WIMPOKMM 3aranom. MNybniyHa xmapa Moxe nepebyBaTh y BacHOC-
Ti, KepyBaHHi Ta ekcnjyaTauii KOMepLiiHMX, akageMiuHUX (OCBITHIX | HayKOBWX)
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abo Aep>kaBHMX opraHizauin (4n byab-aKoi ix kombiHauii). MNybaiuHa xmapa nepe-
byBa€ B HOPUCAMKLIT MOCTayasbHUKa XMapPHUX MOCAYT.

pomadceka xmapa (aHrn. community cloud) — xmapHa iHpacTpykTypa, fika
Npu3HayeHa A1 BUKOPUCTaHHSA KOHKPETHOM CMiNIbHOTOR CMOXKMBAUIB i3 OpraHi-
3aLii, WO MatoTb CRiAbHI Lini (Hanpukaag, Micito, BAMOTK LWoA0 6e3neku, Nonitu-
Ky Ta BiAMOBIAHICTb Pi3HOMAHITHMM BUMOram). (poMazcbka xmMapa Moxe nepeby-
BaTM B CMiNIbHIN BAAcHOCTI, KepyBaHHI Ta ekcnjyaTauii OAHiei um binblie
opraHizauiin 3i cniibHOTM abo TPeTbol CTOPOHU (4M Aeskoi X KombiHauii). Taka
XMapa Moxe }i3nyHO ByTK AK Y, TaK i M03a FOPUCAMKLIED BAACHMKA.

li6pudHa xmapa (aHra. hybrid cloud) cknagaetbcs 3 gBox abo Hinblie pisHO-
PIGHVX XMapHUX iHOpacTpyKTyp (MpvBaTHUX, TPOMAACbKMX, NMybaivyHMX), AKi 3a-
NNWAKOTBCA YHIKaAbHUMMK CYTHOCTAMM, ane 3'efHaHi MixXk coboto cTaHAapTU3oBa-
HUMW abo MPUBATHUMMW TEXHOJIOTIAMM, WO AAE 3MOTY NMEPEHOCUTM Li NPUKAaLHI
nporpamu (Hanpukaag, BUKOPUCTaHHA pecypciB NybaivyHOT xMapu ans GanaHcy-
BaHHA HaBaHTaXEHHA MiXK XMapamu).

17.5. IHTEPHET PEYEN

IHTepHeT peuen (aHra. Internet of Things, 10T) — cyuacHa iHdopmaLinHa Tex-
Hosoris B3aeMogii uepe3 |HTepHeT TeXHIYHMX NPUCTPOIB (peyelrt — aHrAa. things)
6e3 yuacti AroanHW. Taki TexHiYHI NpUCTpOi cnpuimatoTb iHGopMauio 3 HaBKo-
JMLLHBOrO CepesoBuMLLa 3a AOMOMOror BOYyAOBaHUX AaTumKiB (ceHcopis), 06pob-
NATb L0 iHPOpMaLito | nepesatoTb il Yepe3 IHTEpPHET Ha BMKOHaBYi MPUCTPOI.
BrvkoHaBui NpuncTpoi, CNpUnHABLLK iHGOpPMaLito, Bi4NOBIAHO A0 3aKNaZEHUX Y HUX
nporpam, BUKOHYIOTb Gi3nyHy aito 3 ob'ekTamun cepegoBuLLa. Hanpuknaa, 4poH i3
AaTyMKamu, NpoAiTaroumn Haj MoJsieM, BUMIPIOE BOJIOTICTb IPYHTY, TemnepaTtypy Ta
iHWi napamMeTpu, ob6pobsde oTpuMaHy Bif AaTyuKiB iHGOPMaLito | AaE KOMaHAM
yepes IHTEePHET CiNbCbKOroCcnoAapcbkMM MallMHaM i MexaHiamaM o0bpobnatn nes-
Hi ginaHky nons. KpiMm iHpopMmalii, oTpuMaHoi Big AaTumnkiB, BPaxoBYHOTb AaHi KO-
POTKOCTPOKOBOTO i JOBrOCTPOKOBOrO NMPOrHO3IB.

Cdepu 3acTocyBaHHA

«Po3ymHa ocens» (aHrn. smart home) — us KoHLUenuis nonsrae B iHTerpaw,ii
CUCTeMM AaTumKiB TeMrnepaTtypu, BONOrOCTi, OCBITJIEHHSA, NMPUCYTHOCTI, OXOPOHHOI
cMCTeEMU, cUCTeMM OBIrpiBY XUTNA | KOHAWLIFOBAHHA MOBITPA B €4MHY CUCTEMY Mij
YyNpaBAiHHAM LEeHTpaabHOro KoMn'totepa. Taka cucteMa MiaTpuMye KaiMaTUYHI xa-
PaKTEPUCTMKM XMUTNA, BMUKAE | BUMMKAE NOBYTOBI NpUCTPOI, BiACNIAKOBYE cucTe-
My 6e3nekn 6e3 yyacTi NHOANHN.

«Po3ymHa oxopoHa 300pos’a». MefunuHi NMPWUCTPOI, MpPU3HaYeHi AN BMMIpPIO-
BaHHA apTepianbHOro TUCKY, CEPLLEBOrO PUTMY, a TakoX KapAioCTUMYNATOPH, Cay-
XOBi anapaTti TOLLO, MOXHa BUKOPUCTOBYBATU AJisl 34iICHEHHSA AUCTaHLIMHOTO MO-
HITOPUHTY CTaHy 340POB’'s Ta CUCTEM aBapiMHOMO CMOBILWEHHS.

Y cinbcbkoMy 2ocnodapcmei 3aCTOCOBYHOTb TEXHOOTT IHTEpHETY peuel, SK-0T 36u-
PaHHA AaHWX NPO TemnepaTypy, KiJbKiCTb OnaAis, BOJOTICTb, LWBWUAKICTb BITPY, 3apa-
XKEHHA LWKIAHWMKaMW Ta CTPYKTYPY FPyHTY. Lli AaHi BUKOPUCTOBYIOTL ANs aBTOMaTu3aLlii
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arpoTexHiku, MPUAHATTA OBIPYHTOBaHMX PilleHb LLOAO MOIMLUIEHHS AKOCTI, MiHiMi3awi
PW3MKY Ta BiAXOAIB | 3MEHLUEHHS 3yCUb, HEODXIAHWNX A/ YpaBAiHHA NociBaMu.

Ana MOHimopUsz HABKO/IUWHBLO20 cepec')osuu.w HaNpyKN1ag, BUKOPUCTOBYHOTH
AaTUMKK, AKi BIACTG)KyI-OTb AKICTb NOBITPA | BOAW, CTaH aTMOocdhepH i FPYHTY. 3a po-
MOMOTOH TakuX AAaTUMKIiB 34IACHIOOTb MOHITOPUHI MiCL@3HaXOAXKeHHs i nepemi-
LWeHHA 06'ekTiB ANKOI Npupoau.

Po3pobneHHa NpucTpoiB 3 06MEXEHUM CMOXUBAHHAM eHeprii, Nig'’€AHaHNX J0
I[HTepHeTy, fa€ 3MOry peanisyBaTvt CUCTEMM PaHHLOrO MONepeaKeHHsA Npo 3emJe-
Tpycn abo uyHami. Lia iHdopmaLia ctae B npurogi aBapiHuUm cayxbam ana Ha-
JaHHA ePEeKTUBHILLIOI JOMOMOTU.

TexHonorii IHTepHeTy peuen

3acobu ideHmudgbikayii. KoxxeH 06'ekT disn4HOro cBiTy, KN Bepe yyacTb B IH-
TEPHETI peuyel, Hexa HaBiTb He Mig'€egHaHWIA 4O Mepexi, MOBUHEH MaTh YHiKasb-
HUI izeHTUdIkaTop. s aBTOMaTUYHOI igeHTMdIKaLil NnpesMeTiB BUKOPUCTOBYHOTh
PiI3HOMAaHITHI CUCTeMU: PajioyacToTHY (40 KOXXHOro ob’ekTa MPUKpPINIOKTL pagio-
YaCTOTHY MITKY), onTu4Hy (wTpux-koam, Data Matrix, QR-koaw), iHppauepBOHi MiT-
kn Towo. OgHak ana 3abe3neyeHHs YHIKaAbHOCTI iAeHTUdIKAaTOPIB Pi3HMX TWNIB
[LOBOANTLCA NPOBOAUTU POBOTY 3 iX CTaHAapTM3aLlil.

3acobu esumipro8aHHsA. 3aBAaHHA LMX 3acobiB — 3abe3neunTn nepeTBOpeHHS
iHbopMaL,ii NPO 30BHIWLIHE cepeAoBMLLE Ha AaHi, NPUAATHI ANA nepejaBaHHA X
3acobamu 0bpobneHHs. Lle MoxXyTb ByTh K OKpeMmi AaTumku TemnepaTypu, OCBIT-
NIEHOCTI Ta iH., TaK i CKNajHi BMMiptoBasibHi koMnaekcu. [ns 4OCATHEHHA aBTOHOM-
HOCTI 3acobiB BMMiptOBaHHs HaxkaHO 3abe3neunTy enekTPOXUBAEHHS AaTUKKIB 3a
[LONOMOrOH anbTepHaTMBHOI eHepreTUkn (CoHAYHI baTtapei Towo), Wwob He BUTpa-
YaTW Yac i KOWTW Ha Mig3apsagyKaHHA akymynsaTopis abo 3amiHy baTtapen.

3acobu nepedasaHHsa daHux. [lns nepesaBaHHs faHMX MOXHa BMKOPUCTOBYBa-
™M OyAb-sIKy 3 HasfBHWX TEXHOJOrIN. Y pasi 3acTocyBaHHs 0e34pOTOBMX Mepex
0Co6/IMBY yBary NpuAINarOTb MiABULLEHHIO HaAIMHOCTI NepeAaBaHHA AaHux. Ak-
TVIBHO BUKOPWCTOBYHOTb TEXHOJIOTIIO NepeAaBaHH:A AaHWUX NiHIAMW eNekTpornepecu-
JIlaHH$, OCKiNbKK Barato «pedyen» (Ak-OT TOProBi aBTOMaTW, HaHKOMaTW TOLLO)
nig'efHaHi 4O enekTpoMepex.

3acobu o0bpobaeHHs OaHux. Ha cyyacHOMy eTani po3BUTKY A0 |HTepHety
nig'€eAHaHO JeCATKN MiNbAPAIB NPUCTPOIB, AKi FreHepyoTb AECATKM MiNbApAiB Tepa-
6anTiB AaHWX. BBaXkatoTb, LLIO roNI0BHa YacTnHa |HTepHeTY pever — Lie He AaTuu-
K1 i 3acobn nepepaBaHHA JaHMX, @ XMapHi cMcTeMu, WO 3abe3nevyroTb BUCOKY
NPONYCKHY CMPOMOXHICTb i 34aTHi WBWAKO pearyBaTv Ha NeBHi cuTyalii, 30KkpemMa
eKcTpemasbHi 1 aBapivHi. JLonoMoxyTb BNOpPaTUCS 3 BEANYE3HMMWU MNOTOKaMMU iH-
dopmaLii TakoXX TyMaHHi OB6YMCNeHHs, AKi He KOHKYpyBaTUMYTb i3 XMapHUMW,
a edeKTMBHO iX JOMOBHIOBAaTUMYTb.

BukoHagui npucmpoi 3paTHi nepeTBOproBaTN LMGPOBI eNeKTPUYHI CUrHaau,
WO HaAXoAsaTb Big iHGOpMaLiiHMX MepeX, Ha aii. Hanpuknaa, ans toro, wob ye-
pe3 cMapTdOH MOXHa 6yn0 BBIMKHYTU CUCTEMY OManeHHs B OYyAMHKY, Y Hili Ma€
6yTV BiANOBIAHWI NPUCTPIA. BUKOHaBYI NPUCTPOI YaCTO KOHCTPYKTUBHO MOEAHAHI
3 gaTymKamm.
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17.6. WUTYYHWUW IHTENEKT

Ha cyuacHomy etani po3BuTKy iHGOPMaTUKM 3arasbHONMPUAHATOTO BU3HAYEH-
HA MOHATTA «wmyy4HuUl iHmenekm» (aHrn. artificial intelligence, Al) Hemae. 3a3Bu-
Ya  WTYYHWUM [HTENeKT TPakTyloTb AK 34aTHICTb  KOMM'OTEPHUX  CUCTEM
po3B’A3yBaTU Npobaemu, Aki A0 LbOro A0 cHaruv 6yan avwe ntoauHi. Mg Tepwmi-
HOM (HmMesekmyasabHUl azeHm PO3yMitoTb PO3YMHI Mporpamu, Wo crocTepiratoTb
3@ HaBKOJIMLUHIM CEepesioBULLEM i Ai0Tb Y HbOMY paLjioHanbHO, TOBTO 3aaTHi A0
PO3YMiHHS YMOB i Ha OCHOBI LbOrO BWMKOHYIOTb BIiAMOBIAHI Ail, W06 AOCATHYTU
neBHOI MeTW. [Mpo iHTeNeKTyaNbHICTb areHTa MOXHa rOBOPUTH, AKLLO BiH B3aEMO-
A€ 3 HABKOJINLLHIM cepesoBULLLEM NPUBAN3HO Tak CaMo, AK Aisaa 61 ntoguHa.

B acnekTi nporpam LWTYy4YHOro iHTENEKTY 4acTo BXWUBaKOTb TepMiH 60m (aHrA.
bot, Big robot — «poboTt») — Le nporpama, LLLO BMKOHYE aBTOMaTM4HO abo 3a 3a-
AaHUM CLieHapieM NeBHi Ail | Ma€ B LLbOMY sIKyCb MOAIBOHICTb i3 NHOANHOLO.

Coepu 3acTOCyBaHHA WITYYHOrO iHTENEKTY

[HpopMaLiiHi TeXHONOTIT LUTYYHOrO iHTeNnekTy 6ypxanBO PO3BMBAIOTLCA, TOMY
iHpopMauia npo chepwu ix 3aCTOCYBaHHA MOBCAKYAC OHOBAKETLCA. Kpim TOro, Tex-
Hosorii IHTepHEeTy peyer TiCHO MOB'A3aHi 3i LWTYYHMM IHTENEKTOM: MepeBaXkHa
BiNbLUICTL TEXHIYHUX NPUCTPOIB, MOB'A3aHMX MiX COBOIO uepes IHTepHeT, OCHalle-
Hi MporpamMamu LUTYYHOTO iHTeNeKTY.

Po3rnsHeMo HannowmpeHiwi chepmn 3aCTOCyBaHHSA LUTYYHOTO IHTEEKTY.

3acToCyBaHHA METOAIB LUTYYHOrO iHTENEKTY B NPOMUC/IO80CMI JA€ 3MOTY 3Ha-
YHO CKOPOTUTK YaCTKy PYy4YHOI MpaLi, SMEHLLNTM TEPMIHW BUrOTOBAEHHS, 36iabLIN-
TV ePeKTUBHICTb BUPOBHULTBA. 3aCTOCYBaHHA IHTeNeKTyabHMX POobOTIB gonoma-
rae peanisyBatn 6e3n04HI BUPOOHULTBA, WO OCOBANMBO BaXK/MBO, AKLLO UAETHCS
NpO arpecyBHi CepesoBMLLa.

3acToCcyBaHHS METOAIB LUTYUHOrO iHTENeKTY B MeQUUUHL U OXopoHi 300po8’s,
30KpeMa Aaa paHHbOI AiarHOCTUKM 3aXBOPHOBaHb, Aa€ 3MOry 36epertu 340pOB's
6araTtboM nauieHTam. [OCTIVHWUIA AWCTaHLiIAHWUIA MOHITOPUHT CTaHy 3J40pPOB's 3a
[JOMOMOrOH0 IHTENEeKTYalbHUX AAaTUMKiB 3HAYHO 36iNblUYE MOXIMBOCTI CUCTEMM
OXOPOHW 340POB’A | 3a0LafKyE 3HAYHI KOLITW.

AHaANI3 NpUpOOHUX MO8 METOAAMUN LUTYUYHOTO iHTENEKTY 3A4INCHIOKTb 3a TaKUMW
HanpsMamu: MalIMHHUI nepeknad, To6TO nepeknaj TEeKCTIB 3 OAHIiEl NpupoaHoT
MOBM Ha iHLWY 3a JOMOMOrO MPOrpam LUTYYHOTO iHTeseKTy; 3abe3neyeHHs fia-
nory (iHTepdency) Mixk OAMHOLO | KOMN'FOTEPOM MPUPOLHOI MOBOH); CTBOPEHHS
[OBILKOBUX CUCTEM «3aMUTaHHA-BIAMNOBIAb», Y AKMX KOMMN'IOTEP BiANOBIfA€E NHOAN-
Hi MPMPOAHOKO MOBOIO.

PosnisHasaHHs 0bpa3ie (aHrn. pattern recognition) — 3acTocyBaHHA MeTOZLIB
WTYYHOrO iHTENeKTy 3 MeTow kaacudikauii Ta igeHTudikauii npegmeTis, ABULL,
NpoueciB, CUrHaniB, CUTyaLid TOWO, AKi MatoTb KiHLEBWI Habip Aeskux BAacTu-
BOCTEN i O3HaK. [epwyM eTanoM € BUJIYYEHHS HaMBaXkKJMBILLMX O3HaK Ob'ekTa
(aHrn. feature extraction), BiaTak 3gilicHIOIOTE Knacudikauito Ta igeHTUdIKaLio
06'ekTiB. HaltuacTilwe 3acTocoBytOTb pO3Mi3HaBaHHA Takux 0bpasiB: TEKCTY, 30Kpe-
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Ma PYKOMWCHOTO; NHOACBKMX OBANY, O MaE BaXAMBE 3HAYEHHA B OXOPOHHUX
cucTemMax; MeBHWX CUTHaiB, HaNpPUKAag 3BYKOBUX CUIHaMiB poboTu cepus, WO Ja€e
3MOry AiarHocCcTyBaTh CepLeBi 3aXBOPHOBaHHS; 3BYyKiB MPUPOAHOI MOBW; aBTOMO-
6iNbHUX HOMEpIB A1 aBTOMaTM30BaHOrO KepyBaHHA PyXy TPaHCMOPTHMX 3acobiB
Ha Aoporax; LWTPUX-KOAIB y TOpPriBAi Ans poboTn TOProBmx aBTOMaTIB.

K

\
TECTOBI 3BABAAHHA

OB'€EKTN IHTEPHETY B3AEMO/JI- AOMNYCTUMOHKO IP-AAPECOKO B IH-
KOTb MIX COBOKO 3r14HO 3 MPO- TEPHETI € AAPECA:

TOKOJ/IOM: 1. 254.180.193.5
1. TCR/IP 2. 253.180.193.6
2. TCP/IP 3. 257.180.193.7
3. TCP/IR 4. 251.180.193.8
4. TCP/TP 5. 254.180.193.25
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