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

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

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

[TociOHMK  mpu3HaUYeHW g 3700yBadiB, IO HABYAKOTHCS 32

cremianpHicTiIO 144 - «TeruoeHepreTnka»  Ta BHBYAIOTH CYy4acHi

iHbOpMAaIIiitHI TEXHOIOTI].



INEPEIMOBA

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

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

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

Apyruii  po3ain  MICTUTH  BIAOMOCTI  TPO  PO3POOKY

KOpHUCTYBallbKOro iHTepdeicy. Po3risiHyTo mepeBaru 1 HEONIKH YCiX



TUIIB KOPUCTYBAUBKUX IHTEPPEHNCIB, IX OCHOBHI €JIEMEHTH.

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

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

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

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

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

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

e ATHi PO3ALT IPUCBAYCHUI BUBUYEHHIO OINEpaIiitHOT CUCTEMHU
Windows.

JecsaTuii po3aiyl NpuUCBIYEHUN OCBOEHHIO JIEKI[IHHOTO MaTtepiany

Ta TMPOBEACHHIO 3700yBauamMu OakajnaBpy MpakTHYHUX poOOIT 3



aucuIuiia «OCHOBH 1HPOPMALIMHUX TEXHOJIOTH 1 IPOrpaMyBaHH» 3a

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

1.

Komnonentn xomn'ioTepHoi cucrema

KOMH'IOTepHa CUCTEMA CKIIAJA€THCA 3 HACTYITHHUX KOMIIOHEHTIB:

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

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

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

[Ipukiianne nporpamue 3a0€3MeUEHHs] yTBOPIOE HACTYIHUM, OLIbII
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BUCOKHUU PIBEHb, Y MOPIBHAHHI 3 ONEPALIMHOI0 CUCTEMOIO, 1 JO3BOJISIE
BUPIIIYBATH Ha KOMI'IOTEP1 pi3HI IPUKIAJAHI i MOBCAKACHHI
3aB/IAHHS.

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

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

IpOrpam.

@yHKIiOHYBAaHHA KOMII'IOTEPHOI CHCTEMH

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

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

Knacudikanis komn'iorepanx cucrem.

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

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

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

JUISL  TIEPCOHANBHUX, KUIIEHHKOBUX KOMI'IOTEPIB 1 MOOIIBHHUX
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NPHUCTPOIB.

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

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

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

I[Ipy HEOOXITHOCTI HAa HACTIIBHOMY KOMI'IOTEepi MOXHA

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

po3po0JieHa aJieKBaTHA OlepalliiiHa CUcTeMa.

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

(GyHKITIOHYBaHHSM IPHUCTPOIB BBOY-BUBOTY.

ApxiTeKTypa KOMI'IOTEPHOI CHCTeMH

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

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

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

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

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

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

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

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

HHoptu COM (communication ports) — nopTu sl NIIKIIOYSHHS

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

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

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

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

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

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

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

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

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

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

MIKIIIOYeHHS KOMIT'TOTepa 710 JIOKAIBHOT Mepexi.

@yHKIiOHYBAHHS KOMII'IOTEPHOI CHCTEMH

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

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

1 po3minaetbes 6ydep oOMiny.

O0podka nmepepuBaHb

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

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

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

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

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

ApxiTeKTypa BBe/leHHSI-BHBeICHHS

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

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

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

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

mporpamMax MU HE 3aMHCIIOEMOCS HaJ TUM, 110 BUKOPUCTOBYEMO JTOCHUTH

Hee(DeKTUBHUN BapiaHT CHHXPOHHOTO BBEACHHSI-BUBEICHHA. OHaK

MHUCJICHHSI OUTBIIOCTI MPOrPAMICTIB - TIOCIII0BHE, Y TOMY PO3YMiHHI, 1110

PO CBOIO MPOTPaMy BOHHM MHCIATH SIK MPO IMOCTITOBHO BUKOHYBaHY, i

B3araji He JyMaloTh PO MOXKIIUBICTh SKOTO-HEOYIh pacmapaseTiOBaHHs.

[Ipu HaymaromkeHH1 nMporpamu, abo SKIO po3Mip BUBEACHOI iHPopMalii

HEBEJIMKUN, 11 IUTKOM MPUITYCTHMO.

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

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

Crpykrypa mam'sTi

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

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

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

[TpucTpiii >kopcTKOro AHMCKa MoKa3zaHo Ha puc. 1.

0pOKKa ! — INHHIEIb

..: : o
TS5

ceKkTop S

ro/I0BKa
MTCHHA -
3anHCH

HHAMHAD

JAHCK

BpalueHue

Puc. 1. Tlpuctpiii )KOPCTKOTO THCKA

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

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

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

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

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

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

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

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

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

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

BUBCACHHIM.

OcobmuBocti OC 11 mepcoHaAbHUX KOMI'IOTepiB

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

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

HHe

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

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

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

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

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

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

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

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

nucky nos iHcTtansinii HoBoi OC okpemoro posgiiy (partition) —
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CYMDKHO1 JUISHKA JUCKOBOi MaM'siTi, 110 Ma€ IMEBHE MO3HAYECHHS,
HalyacTille — y BUIJISIA1 JIATUHCHKOT OYKBH.

[lepcoHanbHl KOMI'IOTEPH MAIOTh MeEpPeKHi aganTepu (MepexHi
KapTH) — TPUCTPOi JUIsl NIAKIIOYEHHS JIO JIOKAJIbHOI MEpexl.
BignoBigno, OC 1y mepcoHalbHUX KOMIT'FOTEPIB MalOTh y CBOEMY
CKJaAl JpailBepu MeEpeXHUX aJanTepiB 1 KOPUCTYBAJIbHUIIBKUN
iHTepdeiic sl HACTPOIOBAHHS MIJKJIIOUEHHS KOMIT'IOTEpa 0 JOKaIbHOI

MEpEexi.

IlapasenbHi komn'oTepHi cuctemu ii ocodamBocti ix OC

IMapasenbHi KoMNI'IOTEpPHiI cucTeMHM — 1€ MYJIbTUIIPOLIECOPHI
CUCTeMH 3 JIeKUTbKOMa Oe3MocCepeIHhO B3a€EMOJIIIOUYMMHU IMPOIIECOPAMH.
Knacuuyni mnpuknagu: 13 3akopaoHHUX Komm'torepiB - CRAY, 3
BITUM3HSAHUX - "Enp0Opyc"; 3 6u1bIe cydacHUX - komm'totepu cepii CKID.
Y el Yac BHUITYCKAIOThCS MYJIBTHIPOIIECOPHI poOodl cTaHIii -
HaNpUKIaA, KyouBIIM ab0 oJepKaBIIM B TMOJAPYHOK HACTUIBHHM
Komm'torep, Bu Mokere BusSBUTH B HOro ckiaai gBa abo HaBiTh
yotupu nmpouecopu. Binmosimno, OC mnoBuHHA 3abe3mevyyBaTH
pekoHpIrypaliro Takoi CHCTeMH, IMIKIIOUYCHHS HOBHUX IPOIECOPIB abo
BUJIAJICHHS TMPOIECOPIB 13 CHCTEMH, pacHapayieIfOBaHHs PIlICHHS
3aBJaHHS Ha JEKUIbKOX MPOIecCOopax i CHMHXPOHI3AII0 BUPIIAIBHUX Il
napayeTbHUX ITPOIIECIB.

Cepen mapajeinbHUX KOMITTOTEPIB BHIUISIOTHCS TICHO 3B'A3aHi
(tightly coupled) cucremu, y skux mporiecopu pO3AUISIOTH 3arajibHy
nam'aTb 1 TaiMep (TakTH); B3a€EMOiS MK HUMH BiOYBa€TbCS Uepes
3arajibHy Mam'siTh.

Baratosinepni ( multi-core) kommn'rorepm — KOMITIOTEpHI
CHUCTEMHM, 3aCHOBaHI Ha TICHO 3B'A3aHUX OJMH 3 OJIHUM MpolEecopax
(aapax), mo nepeOyBarOTh B OJHOMY KPHUCTali, IO PO3AUIIIOTH

acolllaTUBHY MaM'aATh (KEelIl) APYroro piBHS W MpallOOTh HAa 3aralibHid
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nam'siTi.

[TepeBaru napanenbHOT KOMIT'IOTEPHOI CUCTEMU:

1. Hosinmena npoaykTuBHicTh (throughput) — oueBuaHO, 1110
pacnapaieJlOBaHHs aIrOPUTMY PIILICHHS 3aBJJaHHS MOXE 3MEHILIUTH
CyMapHHH Yac ii pillleHHS;

2. EkoHOMiuHicTh — y mapanenbHiil cuctemi OC MOKHA JOPYUYUTH
YaCTUHY POOOTH THIIIOMY MPOIECOPY abo SapYy;

3. IlinBumena HaailiHicTh — pu 3001 260 BiMOBI OHOTO 13
npouecopiB OC MokHA MEPEMKHYTH OOUMCIIEHHS Ha THIIUHI TPOLEecop;

4. " Ipy,KHe'" 10 KOpUCTYBa4a 3HUKEHHS NPOAYKTHBHOCTI
(graceful degradation) — k1o ofuH i3 IPOIECOPIB BIAMOBHB i
BUBEJICHUH 3 KOHQIrypallii, KOpUCTyBay, MPU MpaBUIbHINA opraHizaiii
komm'torepa it OC, Moke HaBITh HE BIIUYTH BIOBUILHEHHS! OOYUCIICHbD;

5. CrilikicThb 10 mommiok ( fail-soft system) — cra6inbHa po6ora

0araTornpoIecoOpHOi CUCTEMH MPHU MTOMUJIIII B arapatypi abo B mporpami.

CuMeTpHYHI if aCHMETPHYHI MYJIbTHIIPOLECOPHI CHCTEMH

CuMmeTpuyHa MYJbTHIPOIECOPHA cHcTeMa - Symmetric
multiprocessing (SMP) — nie 6araromnporiecopHa KOMII'FOTEpHA CHCTEMA,
BC1 MPOIECOPH SIKOT PIBHOTIPABHI i BUKOPUCTOBYIOTH Ty camy koriro OC.
OnmnepariiiiHa cucteMa MpU bOMY MOKE€ BUKOHYBATHUCS Ha OYyb-SIKOMY
mporecopi. Y Takiii cucremi Oyab-sIKOMY BUIBHOMY IPOILIECOPY MOXKE
Oytu nmopydeHo Oynab-ike 3aBAaHHS. Bci mporiecopu BHKOPHUCTOBYIOTH
3arajpbHy TaM'aTh 1 3arajbHi IUCKOBI pecypcu. Kimbka mpomeciB (a0o
MOTOKIB) MOXYTh BHKOHYBATHCS OJJHOYACHO 0€3 ICTOTHOTO MOPYIICHHS
NpOoAYKTUBHOCTI. bunbiiicte cydacHux OC OIATPUMYIOTH apXITEKTypy
SMP. TIlicna incraysmii OC (wampukiam, Linux) Ha cuMmeTpuvHy

MYJIbTUIIPOLIECOPHY CUCTEMY KOPUCTYBau MOXE MOMITUTH B MEHIO boot
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loader, mo ¢akTuyHO HA WOro KOMIT'IOTEP BCTAHOBWJIACS HE OJHA, a JB
Bepcli OC - 3 mintpumkoro SMP 1 6e3 Hei.

AcuMeTpuYHa MYJbTHIPOLECOPHA cHcTemMa (asymmetric
multiprocessing) — e 6araronporecopHa KOMII'IOTEpHA CHCTEMA, Y SKIH
MpoIIECOpH crielliani3oBaHi 3a cBoiMu PyHKiisiMU. KoxkHOMY Tiporiecopy
naeTbest  cneuu@ivyHe 3aBAaHHS; TOJOBHMHA mpouecop (master
processor) mianye po6orty migjersmx npouecis (slave processors). Y
takiii cuctemi OC, K MpaBUIO, BUKOHYETHCS Ha OJHOMY IICBHOMY,
3aKpIMJICHOMY 3a HElo, IeHTpalibHOMY mporniecopl. [logioHa apxiTekTypa
OUlhbIl THUMOBA JJIsi JOyXKe BeIUKUX cucreMm. I[lpukiman — cucrema
"ExsOpyc", mo mMana y CBOEMY CKJIaJi, 3aJie’KHO BiJ KOHQIrypaiii, Bij
onHoro 1o 10 IEHTpaJbHUX MPOIECOPIB, Bi OAHOTO JO YOTHPHOX
crienianaizoBaHux nmpouecopiB BBeaeHHs-BuBeaenHst (IIBB), Big ogHOTO

110 YOTUPHOX MmpouecopiB nepeaadi nanux (ITII).

Po3nonineni komn'orepni cucremu i ocodauBocti ix OC

Y posnoaineniii cucremi (distributed system) oOuucieHHs
pO3MOIiIeH] MIXK JEKITbKOMa bi3uaHIMH MpoLecCOpaMmu
(xomm'toTepamu), 00'e THAHUMH M1K COOOI0 B MEPEXKY.

Cnab6ko 3B'sizana cuctema (loosely coupled system) -
pO3MoIiyieHa KOMITIOTEpHA CUCTEMA, Y SKIM KOXKHHU TIPOIECOp Ma€E CBOIO
JOKaJbHY TaM'Th, a Pi3HI MPOIECOPU B3AEMOJIIIOTH MK C000I0 depes
JiHii 3B'A3Ky — BUCOKOIIBHUAKICHI IIIMHY, TeJaehOHHI JiHI1, 0€31pOTOBHIi
3130k ( Wi-Fi, EVDO, Wi-Max i ap.).

[lepeBaru po3moAiICHUX CUCTEM:

1. Po3noain (cnijibHe BUKOPUCTAHHSA) PecypciB. y po3MOAUICHIN
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CUCTEMI Pi3HI PECYPCH MOXKYTb 30€epiraTUcs Ha PI3HUX KOMII'FOTEpax.

Hemae neoOxigHOCTI nyOmtoBaTH mporpamu a0o jAaHi, 30epirarodyu iXHi

KOITi1 Ha JEKUTbKOX KOMIT'IOTepax.

2. Crnisnbae 3aBanTakennsi (load sharing): kosxkHomy Komm'toTepy
B PO3MOJUICHIN CUCTEMI MOXKYTh OYTH TOpYYEH1 NIEBHI 3aBIaHHS,
110 BiH BUKOHYE TapaJIeIbHO 3 BUKOHAHHSAM IHIITUMHU KOMIT'FOTepaMu
CBOIX 3aB/aHb.

3. HapiiiHicTh: 1pu BigMOBI1 200 3001 OJHOTO 3 KOMIT'IOTEPIB
PO3MOICHOT CHCTEMHU HOTO 3aBIaHHs MOXeE OyTH Mepepo3NoaiIeHO
THIIIOMY KOMIT'IOTEpY, 1100 30111 y MiHIMaJIbHOMY CTYIIE€H1 BIUIUHYB
a00 30BCiM HE BIUTMHYB Ha IMiJICYMKOBHIA PE3yJIbTaT.

4. 3B'AI30K: y pO3MOJIJICHIM CUCTEM1 BC1 KOMIT'FOTEPH 3B'sI3aH1 OJIUH
3 OJTHUM, TaK 1110, HAPHUKJIA], TPU HEOOXITHOCTI MOXKIUBUM BiJIJT
JICHUH BX1Jl 3 OJTHOTO KOMIT'FOTepa Ha 1HIIIN 3 METOI0 BUKOPUCTaHHS
pecypciB MOTYTHIIIIOTO KOMIT'HOTEpa.

VY posmnoaineHid cuctemMi KOMI'TOTEPH 3B's13aH1 B MEpEkKHY 1HD
CTPYKTYpY, III0 MOXe OyTH:

1. nokanbHOI0 Mepexero (local area network - LAN);

2. T7100aJIbHOI0 a00 perioHaabHOI0 Mepexero (wide area network -

3. WAN).

[To cBoiit opranizaiii po3MoAUICH] CUCTEMU MOXKYTh OyTH KIIIEHT-
cepeepaumu  (Client-server) a6o omHopanroBumu ( peer-to-peer)
cucteMamu. Y KITI€HT-cepBepHiii cucTeMi MeBHI KOMI'IOTEPH BiIIrparoTh
poOJIb CepBepiB, a IHII — pOJIb KIIEHTIB, IO KOPHUCTYIOTHCS iXHIMHU
MOCIyTaMH. [lonibna oprasizarris PO3MOIUIEHUX CUCTEM
HaWIMONIUPEHINIa, 1 MM PO3MJITHEMO 11 JoKjangHime. B oaHoOpaHroBii

PO3MOIUIEHIN CUCTEMI BCl KOMIT'FOTEPH PiBHOTIPABHI.

Buju cepBepiB y KIi€HT-CepBePHUX KOMII'IOTEPHUX
cucreMax

Kinient-CepBepHa apxiTeKTypa pO3MOAIIIEHUX CHUCTEM JOCUTh
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IIMPOKO MOIIMpEHa ¥ NiATpPUMaHa oONepaliiHUMU cuUcTeMaMu. Tomy
Oy’K€ BaXJIMBO 3HATH, AKI BUAM W (YHKIIT cepBepiB MNPONOHYIOThH
Cy4dacHi pO3MO/I1JIEH] CUCTEMHU.

®daiin-Cepsep (file server) — komn'totep 1 nporpamHe
3a0€3MeUeHHs], 10 HAIal0Th JTOCTYI 0 MIJAMHOXUHU (alJIOBUX CHUCTEM,
pO3TalllOBaHUX Ha JHMCKaX KOMI'IOTEpa-cepBepa, IHIIMM KOMI'tOTepam
nokanbHoi  Mepexi (LAN). [Ilpukmag — cepBepHe IporpamHe
3abesneueHrss SAMBA (SMB — ckopouenns Big Server Message Block)
mis OC tumy UNIX (Linux, FreeBSD, Solaris i T.1.), mo 3a0e3neuye
noctyn 3 Windows-Komm'ioTepiB JokaiabHOI Mepexi a0 (daiinoBux
cucreM UNIX- Mammu. Samba Ttakoxx peanizoBaHa s miathopMu
Macintosh / MacOS.

Cepsep noxarkis (application server) — komm'torep imporpamue
3a0e3IeueHHsl, 1110 HaJlae 00YUCITIOBAIbHI pecypcH (mam'aTh 1 poriecop) i
HEOOXIJTHE OTOYEHHs JUIS BUIJAJICHOr0 3amyCcKy TI€BHUX KJaciB (K
IPaBUJIO, BEJIMKKX) JOJATKIB 3 IHIIUX KOMIT'FOTEPIB JIOKATBHOT MEpEexI.
[Mpuxmamu cepsepiB poxatkiB - WebSphere (IBM), WebLogic (BEA) -
HAKMKpaIIi 3 BiIOMHUX CEPBEPIB I0AATKIB, IO MPaIioi0Th B Java Enterprise
Edition (JEE).

Cepsep 06a3 nanunx (database server) — koMm'toTep i mporpamHe
3a0e3MeUeHH s, 110 HAJa€ JOCTYN IHIIMM KOMII'oTepaM Mepexi a0 0as3
JaHUX, pO3TalllOBAaHWX Ha Komm'torepi-cepBepi. [lpukman: cepsepHe
mporpaMHe 3a0e3nedeHHs s JocTymy ao 0a3 manux Microsoft SQL
Server.

Beo-CepBep (Web server) — komm'iorep 1 mporpamue
3a0e3neyeHHs, 10 Hamae ngoctyn kiieHtam depe3 WWW 1o Web-
CTopiHOK, pO3TamIOBaHWX Ha KOMM'toTepi-cepBepi. [Ipukman: BiTBHO
posnoscrokyBanmii Web-Cepsep Apache.

Ipoxkcu-CepBep — KOMI'IOTEp 1 IporpaMHe 3a0e3MeUeHHs, 10 €

YaCTUHOIO JIOKaJbHOI Mepexi W miaATpumye eQeKTUBHUM  00Ir
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KOMIT'TOTEPIB JIOKAIBHOT Mepexi 10 [uTepHery, ¢uibTpanito Tpadika,
3aXUCT BIJ 30BHINIHIX arak. Proxy-Cepsep 3BUYailHO BOYyIOBaHMI B
omepalliiiny CUCTEMY.

CepBep eJEeKTPOHHOI NOIITH — KOMI'IOTEp 1 MporpamHe
3a0€3IeueHHsl, 1110 BUKOHYIOTH BIJIIPaBICHHS, OJIep>KaHHs 1 "po3kiaaxky"
€JEKTPOHHOT TMOIUTH JJIi KOMI'IOTEPIB JESIKOI JIOKAJIbHOI MEpexl.
MoxyTh3a0e3edyBaT TaKOXK KPUNTOBaHHS momty (email encryption)
— muQpyBaHHS €IEKTPOHHUX JIMCTIB TMEepe BiIMPaBICHHSIM aJpecaTaMm 3
MEBHOTO MEPEXKEBOr0 JIOMEHa (SK TMpaBUIO, 3aMOBHHUKOBI) 1 iXHE
nemu(pyBaHHs MiCJs OJEp:KaHHS B/l 3aMOBHUKA.

CepBepunii 69k-3H1 (Server back-end) — rpyna (myin) 3B'13aHUX
y JIOKalbHY MEPEXKY CEepPBEPHHUX KOMITHOTEPIB, BUKOPHUCTOBYBAHHX
3aMICTh OJIHOTO CepBepa, 3 METOK OUIBIIOI HAMIWHOCTI W HaJgaHHS
OuTBIIIOr0 00CATY pecypciB. IHIUN TepMiH, OJIM3BKUI 10 [IBOTO, - HEHTP
o0podku aganmx (data center). L{i MOHATTS 0COOMWMBO aKTyalbHI Yy
3B'I3Ky 3 yce€ OUIBIIUM TOMHMPEHHSIM XMapHUX OOYHCIIEHBb, IO €, 13
IILOTO TIOTJISIAY, HAWOIIBII CyYacHOK peali3alli€lo KIIE€HT-CEPBEPHOI

CXEMH B3a€MOII.

Kaacrepni o0uncaroBainbhi cucremu i ix OC

Komm'toTepHi  kiactepu  AOCUTH TOMYJSAPHI JUIsI  HAYKOBHX
obOuucnenp. Komm'torepu B kiacTtepi, K MpaBWIIo, 3B'I3aHI MK C000IO
yepe3 MIBUAKY JOKaidbHy Mepexy. Kmacrepumzarisi no3Bossie 1BoM abo
OinmpIlie cucTeMaM BUKOPUCTOBYBATH 3arajbHy mam'saTh. Kiactepuzarris
3a0e3nedye BUCOKY HAAIHHICTh. PO3pi3HAIOTE KOMIT'IOTEPHI KiacTepu
JIBOX BU/IIB:
- acuMeTpHYHA KJacTepu3anisi (asymmetric clustering) —

opraizaiisg KOMI'FOTEPHOTO KJacTepa, MpH SIKid OAUH KOMII'TOTep

BUKOHY€ JOJATOK, a 1HII MTPOCTOIIOTH;
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- CcHMeTpHMYHAa KjacTepu3auis (symmetric clustering) - opranizaris
KOMIT'FOTEpHOT'O KJIacTepa, MpH sKii BC1 MAIIMHU KJIacTepa
BUKOHYIOTb OJTHOYACHO PI3H1 YaCTUHU OJTHOT'O BEJIMKOTO JT0AATKa.

Po3pI13HSI0Th TaKOXK:

- KJacTepH 3 BUcokomBHAKicHIM goctynoMm ( high-availability
clusters) — koM'tfOTepHI KJIACTEPH, 110 3a0€3MEUYIOTh ONTUMAIbHHIMA
JAOCTYI JIO PECYpCiB, SIKl HaJlaH1 KOMIT'TOTepaMH KjlacTepa, HalpuKIIai,
1o 0a3 JaHuX;

- KJIAacTepH 3 dajlaHcoBaHHM 3aBaHTaxeHHsM ( load-balancing
clusters) — koMm'tOTEpHI KJIacTEPH, SIKi MarOTh KiJIbKa BXIJTHHX
KOMIT'IOTEpiB, 110 OanancyroTh 3anutu ( front - ends), Ta
PO3MOALISAIOTH 3aBIaHHS MK KOMIT'FOTepaMu cepBepHOTo back-end'a
(cepBepHOi hepmm).

Knacrepm dYacto BUKOPUCTOBYIOTBCS B  YHIBEpCUTETax, B

JTOCTITHUIIBKUX TIeHTpax. Oneparriitai cuctemu s kiaactepiB: Windows

2003 for clusters; Windows 2008 High-Performance Computing

Cucremu it OC peanbHoro uacy

CucreMn peanbHOrO 4Yacy 4YacTO BHUKOPUCTOBYIOTBCA  SIK
YOPaBJISIOYl MPUCTPOT JJIS CHEliaJbHUX JOJATKIB, - HAMPHUKIAI, IS
HAyKOBUX EKCHEPUMEHTIB; y MEIWYHUX CHCTeMaX, IOB'SI3aHUX 13
300paKEHHAMH; CHCTEMax VIPABIIHHSI B TPOMHUCIOBOCTI, CHUCTEMax
BimoOpaxxenHs (display); cuctemax ynpapiiHHSI KOCMIYHUMH MOJIBOTaMH,
AEC 1 in. [Ins Takux cucTeM XapaKTepHI HAasSBHICTH 1 YiTKE BUKOHAHHS
MEBHUX TUMYAcOBUX OOMExeHb (4ac peakiiii - response time; wdac
HapoOITKY Ha BiIMOBY  iH.).

Pospisusitorbes cuctemu peasibHoro yacy BuaiB hard real-time i
soft real-time.

Hard real-time — cucreMu — cucTeMu pealbHOTO Yacy, y SIKUX
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MpU TOPYIIEHHI THUMYAacCOBUX OOMEXEHb MOXKE BUHUKHYTH KPUTHYHA
noMuiaka (BiIMOBa) KepoBaHoro Hero oO'ekrta. [lpukmanu: cucrema
KepyBaHHS JBUTYHOM aBTOMOOLIIS; cucTemMa KepyBaHHS
KapJIiOCTUMYJISITOPOM. Y TaKWUX CHCTEMax BTOPHHHA NaM'dTh 0OMEKEHa
a0o BifCYTHS; naHi 30epiratoTbcsi B omepaTtuBHid mam'sti (RAM) abo
noctiitHomy 3amam'stoByBasibHoMy mpuctpoi (II3Y, ROM). Tlpu
BUKOPHUCTaHHI TaKUX CHCTEM MOXJIMBI KOHQIIKTH 13 CUCTEMaMu
pO3MoAiTY Yacy, mo He MaioTh Micus s OC 3arabHOTO MPU3HAYCHHS.
Tounimre, npu po6OTI MOJIOHUX CUCTEM HE JIOMYCKAIOThCS IEPEPUBAHHS;
BC1 HEOOXIJIH1 JJaH1 JJIsl OCHOBHOTO LUKy pOOOTH CUCTEMHM MOBUHHI OyTH
NOMEePETHLO 3aBaHTAXCHI y TaM’STh; MPOIEC, 10 BUKOHYE KOJ TaKoi
CHUCTEMH, HE TIOBHHEH IiaaBaTtucs Bigkauii Ha guck. OC mid Takux
CUCTEM 3BMYAWHO CHPOUIEHI, 3aMICTh BIPTYaJbHOI Mam'siTi BUILISETHCS
¢di3uvHa, BC1 1HII BUIU BipTyatizaiii pecypciB BukimtoueHi. [TomymspHoo
npakTHUKOI po3podku OC peanbHOTo Yacy € MpakThka po3poOKH TaKHX
OC nHa ocHOBI BIIKpUTUX BUXITHUX KOJIB OC 3arajbHOTO MpHU3HAYCHHS
NUIsIXoM  "BiJICIKaHHS BChOro 3aiiBoro". OmHaK TIpU IOMY  CIiJ
JTOTPUMYBATHUCS 00EPEKHOCTI.

Soft real-time — cucreMM — cHCcTEMH peajbHOIO 4acy, y SIKHX
MOPYIICHHS] THMYacOBUX OOMEXEHb HE NPHUBOIUTH JO BIJIMOBH
KEpOBaHOTO HEIo 00'ekTa. 3BUYAIHO 11€ CUCTEMHU KEepyBaHHS JEKUTbKOMa
B32€EMO3AIIC)KHUMH CHCTEMaMH 3 CHTYAIlI€l0 IO MOCTIHHO 3MIHIOETHCS.
[Ipuknan - cuctema MjaaHyBaHHS PEHCIB HA KOMEPIIHHUX aBialliHigX. Y
BUIIAJIKY SKOi-HEOYb 3aTPUMKH B POOOTI TaKoi CUCTEMH, Y HAUTIpIIOMY
pasi, macaxxupam JesSKHX peHciB Tmpuiige Hebararo IMoOYeKaTd B
aeporopTi, ane HiskuxX patanpHUX HacaiAkiB He Oynme. [TogiOHI cucTemu
MalTh OOMEXKEHY KOPHCHICTHh JJIS TPOMHUCIOBUX CHUCTEM KEpYBaHHS.
Bonu Takox KOpHCHI B Cy4YaCHUX JOJaTKax (HANpUKIam, s
MyJIbTUME/1a W BIPTyaJbHOI PEAJbHOCTI), 10 BUMAaralThb PO3BUHEHUX

moxkimBocten OC.
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O0uucr0BaIbHI CepeoBHLIA

Y cyuacHomy cBiti IT Mae wMicie TeHAEHIS a0 1HTErparii
OIMCAHMX BHIIE MPUCTPOIB 1 IXHIX JOKATHLHUX MEPEK B 00UHCTHOBAIbHI
cepeoOBHMINA — IHTETPOBaHI PO3MOALICHI KOMIT'IOTEPHI CHUCTEMH JIs
pillIeHHs 3aBJaHb Yy PI3HUX MNpobieMHuX cdepax. OOUHUCTIOBANIBHI
cepeaoBUIIa MIAPO3AUISIIOTHCS Ha HACTYITHI BUIU:

- TpaauuiiiHi 00YMCJIOBAJBbHI cepeloBHINA — JIOKaJIbHI M
perioHajgbHl MEPEXi, BUKOPUCTOBYBAHI MPOTATOM JIEKUIBKOX JECSTKIB
POKIB;

- Web-OpienToBaHi 06uncII0BaIbHI cepeIoBHINA — O0YHCITIOBAIBHI
cepenoBuia Ha ocHoB1 Web-CepBiciB, XapaKTepHi sl TENePilIHbOTO
yacy, nounHarouu 3 1990-x pp.; 10 1bOTO KIJIacy CTaBISATHCS U
CepelloBHUIIa I XMapHUX 00UYUCIICHB;

- yoynosani (embedded) o6unciaoBajibHi ceperoBUIA —
00UHnCITIOBATBHI CepeIOBUINA JIJIS CIIEIialII30BaHUX MPUCTPOIB,
HAIPUKJIIAJ, MEPEKi MIKPOTIPOIIECOPiB, YOyIOBaHUX B €JIEMEHTH JIIHI1
eJIeKTponepeaay.

Bcei mi Buam 00YMCIIOBAIBHUX CEPEIOBUI TMOBUHHI aJCKBaTHO
00CITyroBYyBaTUCS OMNEPAIMHUMHU CHUCTEMAMU, Y YOMY M CKJIQJarOThCS

HaWOJIMXKY1 3aBaHHS IXHBO1 PO3POOKH.

XmapHi o6unciaenns it OC 1151 XMapHHUX 004K CIIeHb

Xwmapri obumcneHas (cloud computing) € ogHuM 3 HaWOLIBII
nonyJsipHux HanpsMkiB po3BuTKy IT. "Xmapa" (cloud) — me Bxe
JIECATKU POKIB BHUKOPUCTOBYBaHa MeTadopa ajisi 300pa)K€HHsI CEpBiCiB,
HajJaBaHMX depe3 IHTepHeT abo0 IHIIY KOMYHIKAIIMHY MEpPexy

(manpuknan, yepe3 ATM-Mepexy). XMapHi 004HMCIeHHI — MOJEIb
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o04YKClICHb, 3aCHOBaHA Ha JAMHAMiYHO MacmTadoBaHux (scalable) i1
BipTyajizoBaHux pecypcax (gaHux, nogatkax, OC 1 iH.), iK1 JOCTYyIHI i
BUKOPUCTOBYIOTbCA fAK cepBicH uepe3 [HTepHeT 1 peani3yroTbcsi 3a
JIOTIOMOTOK0  BUCOKOIIPOAYKTUBHUX WeHTPiB 00podku nanux (data
centers)

Henonik xMapHUX 0OUYMCIEHB Y TIM, 10 KOPUCTYBAuU BUSABIISAETHCS
MNOBHICTIO 3aJIeXKHUM Bl BUKOPUCTOBYBaHOI HHMM "xmapu" (y sKii
JOCTYITHI BUKOPUCTOBYBaH1 HUM JlaH1 i MporpamMu) 1 He MOXe yIpaBIsTU
HE TUIBKA poO0TOI0 "XMapHUX" KOMM'IOTEpIB, ajieé HaBITh PE3EPBHUM
KOMIIOBAaHHSM CBOiX JaHUX. Y 3B'I3KYy i3 IIMM BUHUKAE IUIHHA P
BOXIMBAX THUTaHh NPO O€3MeKy XMapHUX OOYHCICHb, 30EpeKCHHS
KOH(1ACHI[IHHOCTI KOPUCTYBAIBHUIIBKUX JaHUX 1 T.J.; JAJEKO HE BCI 3
HUXHA JIaHU MOMEHT BUPIIICHI.

Cepiio3HOO MpOoOJIEMOI0 oOpraHizaiii XMapHUX OOYMCIICHb 13
MOTJISTY arapaTtypy MEeHTPiB 0OpOOKU JaHUX € €KOHOMIS eJIeKTpOeHeprii
it mpoGseMa po3MoAlly 3aBaHTaKEHHs, TOMY IO XMapHI OOYHCIEHHS B
KOXXHOMY IIEHTpl OOpoOKM JaHuUX MaroTh (a0o0 B HaHOMMHKYIOMY
MaOyTHROMY OYIyTh MaTH) MJIbIAOHYM BIITAJICHUX KOPHUCTYBAYiB.

Hait6inpin nomynspaa "xmapaa" miatdopma - Microsoft Windows
Azure (xmapua OC) i Microsoft Azure Services Platform (peanizoBana
Ha ocHOBi Microsoft.NET). Windows Azure moxna posrisigatu sk "OC
y xmapi". KopucrtyBaueBi Hemae HEOOXITHOCTI TypOyBaTucCs mpo Ti
IHCTAJIAIII0 HAa MOro KOMITIOTEpl, SKHH MOXKE HE MaTdh IS I[bOTO
HeoOXimHUX pecypciB. Yce, mo moTpioHO, me matu Web- Bpaysep i
MiHIMaJIBbHHN TIakeT HanoymoB ( plug - INS) mis 3amycky i BUKOpHCTAHHS
gyepe3 Opay3ep XMapHUX CEpBiCiB.

VY meit gac Bci Benuki kommanii (Microsoft, IBM, HP, Dell, Oracle i
1H.) pO3pOOJSIOTH CBOI CUCTEMHM XMapHHX OOUYHCIICHb, € TEHJCHIIIS 0
iHTEeTpalii MUX KOPIOPATHBHUX CHUCTEM Y €AUHY JIOCTYIHY

KOpHUCTyBaueBi "xMapy".
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Ilepudepiitni npuctpoi:

. Obnacmi 3acmocysanus [IEOM

Enextponni oOuucntoBanbHi Mamuau (EOM), Ha 1 BKa3ye iX Ha3By, CIIOYATKY
BUKOPUCTOBYBAJIM TUIBKM I TPYAOMICTKUX OOYHMCIIE€Hb, HaNpuKiIafd, s
BU3HAUEHHS TPAEKTOPIi BUXOAY CYNyTHHKA Ha HAaBKOJIO3EMHY OpOITY, JOCHIIKEHHS
NpPOLECIB B SIACPHOMY pPEaKTOpl, BU3HAUEHHS (HOpMH NPO(DUII0 KOPIYCYy aTOMHOIO
1JBOJTHOTO YOBHA, JIiTaKa, pakeTH 1 T.1. 1.

[Momanpumuii po3BUTOK OOYMCIIOBAIBHOT TEXHIKM IMPHU3BENIO 10 MOKIUBOCTI
BUKOPUCTaHHS TEPCOHAIBHUX €NeKTPOHHO-o0uncnoBanbHuX MamuH ([IEOM) y
HanpsiMi BUKOHAHHS TEXHIYHUX PO3paxyHKIB, a ¥ y 1HIMX cdepax ITHOACHKOI
TISUTBHOCT1 - Y cdepl eKOHOMIKM Ta IUIAHYBaHHS, y KPUMIHAJIICTHII, BUJABHUYIN
TUSITTBHOCTI, 3B'I3KY TOIIIO.

B nanuit yac [IEOM BuUKOpUCTOBYETHCS SIK 3aci0 oOuncaeHHs TUIbKK HA ~ 10 -
15 %, a OCHOBHE iXH€ MPU3HAYEHHS CTOCYETHCS BEIUKOI KUIBKOCTI IHIIUX MOYKJIMBUX

3acTocyBaHb. PosrisiHemo ocHOBHI cepu Bukopuctanus [IEOM.

Iliocomoska ma pedacysanHs mexcmogux 0OKyMeHmi8

B nanuii 4Wac y CBITOBIMl MpakTHUIll JAPYKApChKi MAaIIMHKA Maibke He
3aCTOCOBYIOThCS. BunaBHUY1 cucTeMu BUKOPHUCTOBYIOTh [IEOM, siki 103BOJISIIOTH SIK
roTyBaTH TEKCTOBI JOKYMEHTH, a W JIETKO IX pejaryBatd, 30epiraTv, 1 HaBiTh
nepeaaBaTH Ha 3HAYHI BIJICTaH1 €IEKTPOHHOIO MOIITOIO.

KpiMm ToOro, miAroToBIEHI MOKYMEHTH, HANpUKIAd JIUCTH, MOXYTh
BUKOPUCTOBYBATHUCSI 0araTopa3oBo, K «MaKETU-IIA0JIOHW», TIPU IIBOMY, TOCTATHBO
JUIIIe 3MIHUTH aJpecy Ta iM's aapecara, AaTy BiAIpaBiICHHS Ta iH.

Cy4acHi TEKCTOB1 peJJaKTOPH MAIOTh Pi3HI CIOCOOM 0OPOOKU JOKYMEHTIB, IO
3a0e3reuye MOXJIMBICTh BUKOHAHHS OOYMCIICHb, MOOyJI0Ba rpadikiB Ta giarpam,
COpPTYBaHHS €JIEMEHTIB 32 BUOPAHUMU KPUTEPISIMHU.

Haii0inpin nomupeHuM Ta 3py4HUM MPUKIATHUM MaKETOM-PEIAKTOPOM, KUK
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BUKOPUCTOBYETHCS JJIs MIATOTOBKU JAOKYMEHTallll, HAIeXKuTh peaaktop MS WORD

y cepenouiii Windows.

3b6epesicennss ma nepemeopenHs epa@iunux 0anux, pomoepaii, MartoHKig

OxpiM BujgaBHuuoi AisbHOCTI, [IEOM 3Halinui MmIKUpOKEe 3aCTOCYBAHHS,
HaIpUKIIaJ, y poOOTi MPaBOOXOPOHHUX OPTraHiB 0araTb0X KpaiH CBITY sl CTBOPEHHS
¢$boTOpoOOTIB Ta PO3MIYKY 3JIO0YMHINB. [ 1IbOrO BUKOPUCTOBYIOThH SIK YOPHO-O1TI,
TaKk 1 KOJbOPOB1 CKaHepu. [0 HaWmomupeHimux rpa@iyHuX MPUKIAJHUX IAKETIB
pOrpaMyBaHHs, SIKi BUKOPUCTOBYIOThCS MPU CKaHyBaHH1 00pa3iB Ta MpH MOAAJbIIIN
o0po61i BigHOocaThes mporpamu  FINE READER 3.0, ADOBE FOTOSHOP,
IMAGING for Windows'95 Ta in. BoHu mmpoko BiomMi y CBITI MHCTEITBa Ta

3HAUIILIN TOMYJISIPHICTD Y AU3alHEPiB IHTEP'EPY Ta MOJIH.

Cmeopenns ma pedazy8ants OUHAMIYHUX epA@iuHUX 00pa3ie

3a momomorow [TEOM MokHa CTBOPIOBATH MYJbTHUILTIKAIIHE 300pakeHHS,
BKJIFOYATH MOTO0 Bileo. MoOJKHA 1 HAaBMAKKW - BKJIIOYATH PeasibHI 00'€KTH Ta JIIOJICHKI
o0pasu y MyJIbTUILTIKAIlIIO Ta 1H.

CydacHuil  CcTaH  PO3BUTKY  NPOEKTYBaHHS  MOTpeOye  CTBOpPEHHS
MaIIMHOOYIIBHUX Ta OyIIBEIbHUX KpeciieHb 3a npomomororo IIEOM, npu npomy
mupoko BUKOpUCTOBYIOTh mporpamy AUTOCAD. BuBeneHHsi KpeclieHb Ha JPYK

BHKOHYIOTH 3a JOIIOMOI'OIO INIOTTCPY.

IIEOM sk 36'a3ky

I[TEOM sk 3B'sI3Ky - TEIEKOMYHIKaIll MIMPOKO BUKOPUCTOBYETHCS Y CBITOBIM
npaktuili. [Ipu nbomy BukopucToBY10Th FAX-MODEM (MOIyISTOP-AEMOYIISITOD),
SAKUW BKJTIOYAIOTH /O 3BHYAlHOI TenedoHHOT Mepexi. HalOinpm mommpeHuMu

nporpamami 383Ky € INTERNET EXPLORER, INTERNET MAIL Ta H.

IIEOM - npodhecitinuii ma epanvHuii mpenayicep

[TEOM 1mupoKO BUKOPUCTOBYETHCS SIK TPEHAXKEPIB y PI3HUX Taly3sax
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npoMmucnoBocTi, Hampukiag, Ha TEC ta AEC nang 3ano0iradHs aBapisM mOpu
eKCcIUTyaranii oOJaJHaHHsS, a TAKOX NP MIAroTOBLI (axiBI[iB BUCOKOI'O PaHTy -
MJIO0TIB aBialli, BOAIIB aBTOTPAHCHOPTY, CYAHOBOIIB Y HABYAJIBLHOMY IMPOILIECI.

['panbHl TpeHakepy BUKOPHUCTOBYIOTH JJisi ajanTtamii kopuctyBauis [IEOM
MOJIOAIIOTO BIKY 0 poOOTH 3 MpodeciiHuMU MporpamaMiy, BUBYEHHS 1HO3EMHHUX
MOB, PO3BUTKY MaTeMaTHYHUX Ta JIOTIYHUX 3110HOCTEH, MIABUIIEHHS MIBUIKOCTI

peakIlii mpu 3MiH1 30BHIIITHIX 0OCTaBHUH.

IIEOM sk 36'a3ky 3 06'exkmamu

I[TEOM no3Bos1si€ IepeTBOPIOBATH aHAJIOTOBI CUTHAIM Ha LU(POBI (IpH IIOMY
BukopuctoByioTh ALIIl - ananoro-uudposi nepeTBoproBaui) i, HaBNaKu, HUGPOBI
CUTHAJIM Ha aHayorosi (3a gomomororo LIAII - nudpo-ananoroBux nepeTBoproBayiB),
IO JIO3BOJISIE KEpyBaTH AIIOYMMHU 00'€eKTaMu, BIUIMBATH Ha MOKA3HUKH iX poOOTH,

3ano0iraTu aBapiiHICTb.

IIEOM sx obuucnenus

ITEOM mupoko 3acTOCOBYIOTHCS JI0 BHKOHaHHsS oOuuciieHb. [Ipu 1bomy
IITUPOKO BUKOPUCTOBYIOTH SIK AJITOPUTMIYHI MOBH IIPOrpaMyBaHHsI Pi3HOTO PiBHS, TaK
1 cyuyacHi npukiaani maketu [IEOM MS WORD, MS EXCEL, MS ACCESS Ta in.

MOXIHBOCTI AESKUX 3 HUX PO3TJISHYTI B MOJAJBIIOMY MaTepiaji Kypcy.

Pesztome
Mera HaBuYaHHS KOMM'IOTEPHMM HayKaM IOJISITA€ B TOMY, 10O
BUPOOUTH YSBIEHHS TPO KOHKPETHI TPOIECH 1 MEXaHI3MH OOpOOKH
iHpopMarlii Ta 3pO3yMITH BIIHOCHHH, SIKI ICHYIOTh MK MPUKIATHAMHA
porpaMamMu Ta OOYHCITIIOBATLHIMHU CUCTEMAMHU.
B nanomy posnuni posrisiaerbesi opradizaiis ()yHKI[IOHYBaHHS
00UYHMCITIOBAIbHOT CUCTEMHU, OCHOBHI ii KOMIIOHEHTH Ta apXITEKTypa,

PO3KPHUBAIOTHCS MEXAHI3MHU YIPaBIIHHS, IO J03BOJISIIOTH €(EKTUBHO

49



KOOPJMHYBaTU poOOTYy OOYMCIIOBAJIBHUX pECYpCIB IpPH MPOBEJIEHHI

oOuucnenb. Po3rnsgaaroTbes pi3HI TUNH KOMIT FOTEPHUX CHUCTEM Ta

0COOJIMBOCTI X ONepaniiHUX CUCTEM.

10.

11.

12.

13.

14.

15.

KonTposbHi 3anuTanns:
[lepeniuiTh CkIaA0B1 KOMI IOTEPHUX cUCcTeM. OMNUILIIThH 3arajibHy

KapTUHY QYHKIIOHYBaHHS KOMIT'FOTEPHOI CUCTEMH.
3 KO0 METOI0 OpraHizoBaHa TaOJauIs CTaHy MPUCTPOIB?
OnumiiTe CTPYKTYpy Ham'siTi KOMIT 10Tepa.
[lepeniuiTh eeMEHTH lepapXii mam’sTi.
SIx opraHizoBaHO anmapaTHUM 3aXUCT maM'ATi i porecopa?
Ak kmacudikyrThCsS CydacHi KOMIT'FOTEPHI CUCTEMU?
o nmpeacTaBisioTh COO0I0 KJIacTepH KOMIT I0TEPiB?
ITepeniuite ocobmmBocTi CISC-apxiTekTypH.
ITepeniuite ocobmmBocTi RISC-apxiTekTypm.
[TepeniuiTe ocobmuBocTi VLIW-apxitekTypu.
ITepenigiTe ocobauBocTi EPIC-apxitekTypn.
SIxi ocHOBHI (PyHKIIIT onepattiiftHoi cuctemu? Uu HEMae MK HUMH
npoTupiv?
ITepenivuiTh OCHOBHI KOMIIOHEHTH OIIEPAIIiHOT CHCTEMH.

o ciibHOTO ¥ Y YOMY BIAMIHHOCTI MK MEPEKHOIO 1
PO3IOALIICHOIO ONepaIlifHIMHU cucTeMaMu? SIka 3 HUX CKJIaHIIaB
peamizartii i yomy?

[lepeniuiTh BUIM CEpBEPIB Yy KIIEHT-CEPBEPHUX OMEPALIMHUX

CHUCTCMaAX.
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Po3xin 11
PO3POBKA KOPUCTYBAJIbHUIIBKOI'O IHTEP®EICY

IIpoexkTyBaHHd iHTepeiicy

[aTepdeiic — 1e 30BHIMIHA 000JIOHKA JI0JaTKa pa3oM 13
nporpaMaMu KEepyBaHHS JOCTYIIOM Ta IHIIMMH CXOBAaHMMH Bij
KOpHCTyBaua MEXaHI3MaMU KepyBaHHS, sIKa J1a€ MOKJIMBICTh MPaIlOBaTH
3 JIOKYMEHTaMH, JaHUMH ¥ 1HIIOW iHdOpMalli€r, o 30epiraeTbcs B
KoMII'toTepi abo 3a loro mexamu. ['onoBHa MeTa Oynb-sIKOTO 0JaTKa —
3a0€3MeUYnTH MaKCUMaJIbHY 3pYYHICTh 1 €(QEeKTUBHICTh pPOOOTH 3
iHdopMalli€ro:  JOKyMeHTaMH, 0Oa3amMu  jJaHuX, Tpadikoro  abo
300paxeHHsaMHu. Tomy iHTepdeiic €, MaOyTh, HAWBAKIUBIIIOK YACTHHOIO
OyIb-SIKOTO J0aTKa.

JHoOpe po3pobiennii iHTepdeiic rapaHTye 3pydHICTh poOOTH i3
JI0JTATKOM 1 B OCTaTOYHOMY MiJICYMKY HOT0 KOMEPIIHHUHN ycmiX. Y IbOMY
poO3Aii omucaHo BUAM 1HTEpP(EHCIB 1 Tpoliec CTBOpeHHs iHTepdeiicy 3
yciMa HOro OCHOBHUMH €JIEMEHTaMH KEPYBaHHSA: MEHIO, KOHTEKCTHUM
MEHIO, TTAHEIISIMHA IHCTPYMEHTIB, PSIIKOM CTaHY.

[IpoexTyBanHs iHTEepdeiicy — mporec mukaiyanii. Ha npomy
eTari po3poOKHu JTojaTka OakaHO YaCTIIIe CIUTKYBAaTHCS 3
KOpHUCTyBadyaMu 1

3aMOBHHMKAaMU J0oAaTKa JUIsl BUPOOJIEHHS HAUOUIBII MPUUHITHUX

3ae()EeKTUBHICTIO, 3pYUYHICTIO i 30BHIIIHIM BUTJISI0M 1HTEphecHuX
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pimieHb. Bubip Toro abo iHIIOro TUMY IHTEp(EHCY 3alexuTh BiA
CKJIaJTHOCT1 pO3pOOJIFOBAILHOTO 10/1aTKa, OCKUIBKU KOXKHHUI 3 HUX Mae
JesKl HeNOMIKA U OOMEXEHHs i MpU3HA4YeHWM A1 BUPILLIEHHS
NeBHUX3aBlaHb. [Ipyu 1bOMYy HEOOXITHO BIATMOBICTH Ha PAJl 3alUTaHb:
AKaKUIBKICTh TUIIB JJOKYMEHTIB 00pOOJIi€ThCA B 1OAATKY, YA MAIOTh
JaH1iepeBonoaiOHy iepapxito, yu OyJe NoTpiOHa MaHeNlb IHCTPYMEHTIB,
SIKaKUIBKICTD JIOKYMEHTIBOOPOOJISIE€THCS 3a IEBHUU

IHTEpBaJl yacy (Hampukiaj, 3a JIeHb) 1 T.1. TuUIbKHU micias
IOTO MOXXHA BUOUPATH KOHKPETHHUH TUM 1HTEpdECy.

I'osioBHI NpuHIMIIK IPU po3podui inTepdeiicy.

PosrnstHemo MOXHMBI THUNU 1HTEpQeEHCIB Ta iX XapakTepHi
0COOJIMBOCTI, L0 BIUIMBAIOTh HAa BUOIp 1HTEP(DEMCHOTO pillIeHHS A0aTKa.
3aranbHi mopaay mo po3pooili inTepdeicy

[Tpu po3poOii iHTEpdelicy MoTPIOHO KePyBATHCI HACTYITHUMH
MPUHIIMITAMHU:

o Cranpapruzanis. PekoMeHyeTbCsl BUKOPUCTATH CTaHIapPTHI,
nepeBipeHnMH OararbMa MporpaMicTaMu i KOpUCTYBa4aMu
iHTepdeiicHi pimenns. s Visual Basic 1ie, 3po3ymino, pimeHHs
Microsoft. [Ipudomy sk ctaHaapT (3pa3ok mist "HaciyBaHHS")
MOKE CITYXKUTH KOKHHH 3 momaTkiB — Word, Excel a6o i
nonatku Microsoft. Ilin pinmmeHHsIMU MalOThCs Ha yBa3i AU3aiH
dbopM, po3MOILT €IEMEHTIB KepyBaHHS y (popMax, IXHE B3aEMHE
pO3TalllyBaHHs, 3HAYKW HA KHOMKAaX KePyBaHHs, Ha3BU KOMaH/]
MEHIO.

o 3pyuHicTh i mpocToTa podoTu. [HTepdeiic moBuHEH OyTH
IHTYITHBHO 3po3yMiTuM. baskano, o0 Bci Jii JIeTKO
3amaM'siTOBYBAJIMCS I HE BUMAarajid CTOMJIIOKOYUX MPOLETYD:
BUKOHAHHS TOJATKOBUX KOMaH/I, 3aiiBUX HATHUCKaHb HA KHOIIKH,

BUKJIMKY IPOMIKHUX 11aJIOTOBUX BIKOH.
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3oBHimmnii qu3aitn. He moxHa, mo06 iHTepdeiic cTomiitoBas 3ip.
Bin noBuHeH OyTu po3paxoBaHU Ha TpUBAITY poOOTY
KOPHUCTYBaua 3 I0AaTKOM MPOTSITOM JTHS.

He nepeBanTaxenicts ¢popm. Popmu NOBUHHI OYTH ONTUMAIBHO
3aBaHTAXKEH1 eJleMeHTaMU KepyBaHHs. [Ipu HEOOXiTHOCTI MOXKHA
BUKOPUCTATH BKJIAJIKU a00 T0JJATKOBI CTOPIHKH (POPM.
Yrpynosanuns. EnemenTu kepyBaHHs y popmi HEOOXITHO
rpynyBaTH 3a 3MICTOM, BUKOPUCTOBYIOUM €JIEMEHTH yTPYNOBaHHS:
pamku, ppermu.

PospinkeHnicTsb 00'ekTIiB popm. EneMeHTH KEpyBaHHS BapTO
pO3TaIOBYBATH Ha JCSKIN BiJICTaHIl, a HE JIIMUTH OJWH Ha OJIHOTO.
JI7ist BUIUIEHHS €IEMEHTIB KEPYBAaHHSI MOKHA OpraHi3yBaTH
MOPOXKH1 MPOCTOPH Y (popmi.

TyT nepepaxoBaHi OCHOBHI MPUHIIUIIHU, K1 BApPTO BPaXOBYBaTH
U NMPOEKTyBaHH1 iHTepdeNcy noaTKa, ajie BOHU HE € JOTMOIO.
3roioM y nporeci poooTH 3 KOPUCTYBauaMH i HAKOTIMYEHHAM
MPAKTUYHOTO JIOCBiNY OYyAyTh BUPOOJSATHCS I CBOT ONTUMAJIbHI

IPUHITUIIN TOOYIOBH 1HTEpdEHCY.
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KonTposbHi 3anuTanns:

1. TlonsTTs KOpHCTYBaHUIbKOTO iHTEp(eEiicy Ta eTanu Horo po3poOKu?
2. Bix 4oro 3aBucut Bubip inTepheiicy?

3.Tunm inTepdeiicy Ta ix ocobauBoCTI?

4. SIxuMu IPUHITATIAMHA KOPUCTYIOTCS TIpH po3pooii inTepdeiicy?

5. llo BXOJMT B MOHATTS ONTUMAIbHUX TIPHHIUIIB I00YI0BH iHTEpdency?
6. o ysBAAIOTH COO0I0 MPHHITUIH:

- CTaHaapTizamii

- 30BHILIHUH Ji3aiH

- HE MIePEeBAHTAKEHICTD (hopM

- yTPYMOBAHHSA

- PO3PIIUKEHICTh 00 €KTIB hopmu?
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Posmia 111
AJITOPUTMIYHI MOBH
TA CUCTEMHU ITPOT'PAMYBAHHS

AJITOPUTMH T2 MOBH NIPOrPaMyBaHHS

KepyBanHsi KOMIT'FOTEpOM 3IIMCHIOETHCS BIAMOBIIHO JICSIKUM
ancopummam. Ilim anropuTMOM pO3YMIIOTH TIEBHHH ONHUC CIIOCOOY
pIIICHHS 3aBAaHHS Yy BUIJIAI KIHIIEBOI (32 4acoM) IOCHIIJIOBHOCTI Iii.
Jlnst TomaHHS aNTOpPUTMIB Yy BHIJISAL, SAKUH pO3yMie KOMI'tOTED,
BUKOPUCTOBYIOTh MO8U npozcpamysants. CIOYaTKy pPO3pOOISETHCS
QITOPUTM iH, TOTIM aJITOPUTM 3aMUCYETHCS HA OAHIN 3 TaKUMX MOB. Y
pe3yNnbTaTi OTPUMYIOTH TEKCT MPOTpaMHU - TIOBHUHM, 3aKiHYCHHH 1
JETATBHANA OIMUC AJTOPUTMY MOBOIO MpOTpaMyBaHHSA. TEKCT mporpamu
MEPEBOJUTHCS B MAIIMHHUN KOJ a00 BUKOHYETHCS M YHpPaBIIHHIM
CHEIaTbHUX CITY>KOOBUX MPOTPaM, SIKi HA3UBAIOTHCS MPAHCAAMOPAMU.

CamoMy HamucaTH MporpamMy B MallTMHHOMY KO/l IOCUTh CKJIAHO,
MPUYOMY CKJIQJHICTh PI3KO 3pOCTA€E 31 30UIBIICHHSM PO3MIPY HNpOrpamu i

TPYAOMICTKICTIO pIlIEHHST NOTPiIOHOrO0 3aBAaHHS. YMOBHO MOKHA
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BBa)XaTH, 10 MAIIMHHUN KOJ MPUNHSATHUM, SKIIO PO3MIp MPOTpaMH He
MEpEeBUIIY€E IEKUIbKOX AECATKIB OalTiB 1 HEMa MOTpeOu B olepauisix
py4HOro yBeAeHHs/BUBEACHHS JAaHuX. CbOrojHI MNPAaKTUYHO BCi
IpOrpaMu  CTBOPIOIOTHCA 3@ JOMOMOTO0 MOB  IPOrpaMyBaHHS.
TeopeTuuHo mporpaMmy MoKHa HamMCcaTH 3ac00aMM 3BUYAMHOI JTHOJICHKOT
(mpupogHOT) MOBHM - 1€ HA3MBAETHCA MPOTPAMYBAHHSIM Ha Memamosi
(momiOHMI MmiAXia 3a3BUYall BUKOPHCTOBYETHCS HaA e€Talll CKJIaJlaHHS
ITOPUTMY), ajieé aBTOMATHYHO MEPEBECTU TaKy MpPOrpamMy B MaIlMHHUM
KOJI IOKHM HEMOXJTUBO, Yepe3 BUCOKY HEOJHO3HAUHICTh IPUPOIHOT MOBH.

Moeu npoepamysannsi - 1WTy4Hi MOBU. Big mpupogHuX BOHHU
BIJIPI3HSIOTHCS OOMEKEHHM YHCJIOM «CIIiB», 3HAUCHHs SIKUX 3PO3YMLIO
TpaHCHATOPY, 1 JyX€ CYBOPUMU TIpaBWJIaMH 3allUCy KOMAaH]I
(onepamopis). CyKynHICTb MOJIOHUX BUMOT YTBOPIOE CUHMAKCUC MOBH
OpOrpaMyBaHHS, a 3Micm KOXHOI KOMaHIM ¥ IHIIUX KOHCTPYKIIIH
MOBHU - 1I ceManmuxy.

[Mopymennss gopmu 3amucy mporpamu MPUBOAUTH A0 TOTO, IO
TPAHCIATOpP HE 3pO3yMi€ TMPU3HAYEHHS oImepatopy W  BHUIAE
MOBIJIOMJICHHS NP0 CUHTAKCUYHY MOMMWIKY, a MPABUJIbHO HANMCaHE, aJie
HE BIJIMOBI/Ial0Y€ AITOPUTMY BUKOPUCTAHHS KOMaHJ MOBU MPUBOIUTH JI0
CEMaHTUYHUX TIOMIJIOK (JIOTIYHMX TIOMHJIOK a00 TOMHJIOK 4Yacy
BUKOHaHHs). [Ipomec moOmyKy NOMHJIOK Yy Tporpami Ha3WBA€ETHCS

mecmyeaHHAM, IIPOLCC YCYHCHHA IIOMHJIOK - HAA200HCEHHSAM.

Komminsitopu i inTepnperaTopn
3a JOMOMOrol MOBU MPOrPaMyBaHHS CTBOPIOETHCS HE TOTOBA
mporpama, a TUTbKH ii TeKCT, 10 OMHCYE paHilie po3poOIeHUN aJTOPUTM.
[Ilo6 onepxatm mpalpo4y mOporpamy, Tpeda T1ed Teket abo
aBTOMAaTUYHO TEPEeBECTHU B MAIIUHHUN KOA (Il ILBOTO CIIyXaTh

npozpamu- KOMRiLiAmopu) 1 MOTIM BUKOPHUCTATH OKPEMO BiJl BUXITHOTO
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TEeKCTy, ab0 BiJpa3y BUKOHYBAaTH KOMaHJIW MOBH, 3a3HA4Y€Hl B TEKCTI
porpamMu (LKUM 3aiMarOThCs nPOCpaAMU-IHMEPNPEMamopu,).

[aTrepnipeTaTop 6epe yeproBuii OnepaTop MOBH 3 TEKCTY IPOrpamH,
aHaji3ye HOro CTPYKTypy ¥ MOTIM BiApa3y BUKOHYE (3BHUYANHO MIiCIsA
aHaJI3y ONepaTop TPAHCIIOETHCS B JEAKEe MPOMDKHE MOIaHHS a0 HaBITh
MalIMHHUN KOA JJIsi OUIbIl €(PEeKTUBHOIO MOAAIBLUIOTO BUKOHAHHS).
Titbku TicAS TOrO SIK TOTOYHUH OIMEpaTrop YCHINTHO BHKOHAHWH,
IHTEeprpeTaTop nepeiae A0 HactynHoro. Ilpu npoMy SIKIIO TOW camwuid
ornepaTop MOBHHEH BHUKOHYBAaTHCS B  Iporpami  0Oararopaszoso,
IHTeprpeTaTop LIopa3 OyAe BUKOHYBaTH MHOro Tak, HaueOTO 3yCTpiB
ynepiie. BHacHinok 1mporo, mporpamu, y SIKUX MOTPIOHO 3A1MCHIOBATH
BEIMKUI 00CAT TOBTOPIOBAaHWX OOYHCIIEHb, MOXYTh IpAIIOBATH
noBuTbHO. KpiM TOrO, IS BUKOHAHHS Takol IMpOrpaMd Ha IHIIOMY
KOMIT'IOTepl TaM TaKOXX MOBUHEH OyTH BCTAHOBJIEHUN IHTEpPIpPETATOp -
ajpke 0e3 HbOro TEKCT MPOTpaMu € IPOCTO HAOOPOM CHUMBOJIIB.

[lo-iHmIOMy, MOXHa cKa3aT, 10 IHTEPIPETATOP MOJEIIOE SKYCh
BIpTyalbHY OOYHMCITIOBAJIBHY MAIIUHY, IS SKOT 0a30BUMH IHCTPYKIIISIMU
€ HE eJIEeMEHTapHI KOMaHAM TpoIecopa, a ONeparopu MOBHU
IpOrpaMyBaHHS.

Kommninsitopu moBHICTIO 00pOOIsAIOTE BECh TEKCT IMporpaMu (BiH
1HOJII HA3UBAETHCS BUXIOHUL K0O). BOHM TIeperisigaloTh HOro B MOMIyKax
CUHTAaKCUYHUX TMOMWJIOK (iHOAI KUThbKa pa3iB), BUKOHYIOTH TIEBHUM
3HAUYEHHEBUM aHATI3 1 TOTIM aBTOMATUYHO MEPEBOISATH (MPAHCIIOIOMb)
Ha MallMHHY MOBY - T€HEPYIOTh MamMHHUN Koj. Hepimko mpu mpomy
BUKOHYEThCS onmumizayis 3a JIOMIOMOTOI Ha0Opy METOMIIB, IO
JO3BOJITIOTh  MIJBUIMUTH  IIBUIAKOAI0 TporpamMu (HampwKiIam, 3a
JIOTIOMOTOI0  1HCTPYKIIi, OPIEHTOBAHMX HAa KOHKPETHHH MpOIEecop,
HUISIXOM BUKJIIOUEHHS HEMOTPIOHUX KOMAaH[, MPOMDLKHUX OOYHUCIEHB 1
T.1.). Y pe3yibTaTi 3aKiHY€Ha IporpamMa BUXOAUTH OLIbII KOMIIAKTHOIO

Ta e()eKTUBHOIO, IIPAIIOE€ B COTHI pa3iB MIBU/IIIE IPOrpaMu, BUKOHYBaHO1
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3a JIOMOMOTOI0 IHTEpPIpEeTaTopa, 1 MOXKe OyTH IMepeHeceHa Ha 1HIII
KOMI'IOTEPU 13 TPOILIECOPOM, IO MIATPUMYE BIAMOBIAHUI MAIIMHHUN
KOZ.

OCHOBHUH HENONIK KOMIUISTOPIB - TPYAOMICTKICTh TPAHCISIT
MOB TIpOrpaMyBaHHS, OPIEHTOBaHMX Ha OOpPOOKYy JaHUX CKJIAgHOT
CTPYKTYpPH, YacTO 3a3JaJIeTi[b HEBIIOMOI a00 NMHAMIYHO MIHJIMBOI TIiJ
gac poOotu mporpamu. Toxai B MAIlMHHWN KOJ JOBOIUTHCS BCTABIISTH
0e31i4  J0JATKOBUX TEpPEeBIPOK, aHaII3yBaTH HAsBHICTb PECYpCiB
omeparifHoi CHUCTEMH, JWHAMIYHO 1X 3aXOIUIIOBAaTH W 3BUIBHSATH,
dbopmyBaTu i1 00poOIATH B MaM'siTI KOMIT'IOTEepa CKJIaH1 00'€EKTH, IO HA
pPIBHI KOPCTKO 3aJaHUX MAIIWHHUX I1HCTPYKUIA 3A1MCHUTH JOCHUTh
BaXKKO, a JUIS PSTY 3aBJaHb MPAKTUIHO HEMOKIIUBO.

3a JOMOMOTrOI0 IHTEpPIPETaToOpa, HABIAKH, MPHUITYCTUMO B Oyab-
SKUA MOMEHT TPUIIMHUTH POOOTY MpOrpamMu, JOCTIIUTA BMICT MaM'sTi,
OpraHi3yBaTd Jiajor 3 KOPHCTYBau€M, BUKOHATH SIK 3aBrOJHO CKJIAJHI
NEPETBOPEHHSI JaHUX 1 TPU I[bOMY TIOCTIMHO KOHTPOJIOBATH CTaH
HaBKOJIMIIIHHOTO MPOTrPaMHO-arapaTHOTO CEpPEOBUINA, 3aBASKH YOMY
JOCSITAETBCSL BUCOKA HAIIMHICTh poOOTH. [HTEpIpeTaTop Mpu BUKOHAHHI
KOXKHOTO orepaTopa IiepeBipse 0e3lid XapaKTepUCTHUK OIepaliinHoi
CUCTEeMH W TIpH HEOOXITHOCTI MaKCHUMaJbHO JIOKJIAJHO iH(DOpMYE
po3pobiroBaya mMpo BUHUKAOYI mpobiemu. Kpim Toro, iHTEepmpeTraTop
IyXKe 3pYYHHH JJIS BUKOPHCTAHHS B SIKOCTI 1HCTPYMEHTY BHBUYCHHS
MPOrpaMyBaHHsI, TOMY IIIO JI03BOJISIE€ 3pO3YMITH PUHIIUIHI POOOTH OY/Ib-
SKOI'0 OKPEMOT'0 OliepaTopa MOBH.

VY peasbHUX CUCTEMax MPOTPaMyBaHHS TMEpEMilIaHi TEXHOJIOTI i
KOMITUISAIIT, 1 iHTeprpeTaltii. ¥ mporeci HaJaropKeHHs mporpama MOKe
BUKOHYBATUCS IO KPOKax, a pe3yJbTYIOUUH KOJ HE OOOB'A3KOBO Oyle
MAaIIMHHUM - BIH HaBiTh MOXKE OyTH BUXIJTHMM KOJOM, HAllMCaHUM Ha
IHIIA MOBI MpOTrpaMmyBaHHs (1€ ICTOTHO CIIPOIIY€E MPOLEC TPaHCIALl,

aje BHUMAara€e KOMIIUIATOpa [JIsi KIHLIEBOI MOBH), a00 MNPOMDKHUM

58



MalIMHHO- HE3aJIE)KHUM KOAOM aOCTPaKTHOrO MPOLEcopa, U0 Yy PI3HUX
KOMIT'FOTEPHUX AapXITEKTypax CTaHe€ BHKOHYBATHCS 3a JOIMOMOIOIO

IHTEeprpeTaTopa a00 KOMIUTIOBATUCS Y BIATIOBIIHUNA MAIIMHHUNA KOJI.

PiBHi MOB mporpamyBaHHs

Pi3H1 THIIM mpouecopiB MalOTh pi3HI HA0OPHU KoMaH. Ko MoBa
IIpOrpaMyBaHHS OPIEHTOBaHA Ha KOHKPETHHI THII MPOIiecopa i ypaxoBye
floro 0coOIMBOCTI, TO BiH Ha3UBAETHCS MOBOIO NPOSPAMYBAHHS HUZLKO2O
pisHs. Y TIbOMY BHWITQJIKy «HU3BKHU PIBEHb» HE 3HAYUTH «ITOTAHHIAY.
Maetbest Ha yBasi, 110 OMEPATOPU MOBH OJIU3BKI 10 MAIIMHHOTO KOy ¢
OpIEHTOBaH1 Ha KOHKPETHI KOMaH/IU MIPoIiecopa.

MoBoOI0 HaWHMKYOTO PIBHI € Mo8a acembiepa, 1O TMPOCTO
NPEJICTaBIIse€ KOXKHY KOMaHJy MAIIMHHOTO KOAY, aje He Y BHIJIII
YHCell, a 3a JOTIOMOT0I0 CUMBOJIBHUX YMOBHHUX MO3HAYOK, K1 Ha3UBAIOTh
mHemonikamu. OTHO3HAUYHE MEPETBOPEHHS OAHIET MAIIMHHOI THCTPYKIIii
B OJIHY KOMaHIy acemOiiepa Ha3WBAETbCA mpaHciimepayicio. ToMy 10
HAO0OpU 1HCTPYKINIA JJI1 KOXKHOI MOJIeNl TpoIiecopa BIAPI3HIIOTHCS,
KOHKPETHI  KOMITHOTEpHIA  apXiTeKTypi BIANOBila€ CBOS  MOBa
aceMOJiepa, 1 HamMcaHa Ha Hill TporpaMa Mo)ke OyTH BUKOPHUCTAaHA TIIBKH
B IIbOMY CEPEOBHIIIL.

C onmoMoror MOB HU3BKOTO PiBHS CTBOPIOIOTHCS TyKe e(PeKTUBHI
1 KOMITaKTH1 IPOTpaMH, TOMY IIIO PO3POOITIOBAY OJIEPKYE TOCTYII IO BCIX
MOXJIMBOCTEH mporecopa. 3 iHIOro OOKy, MHOTpiOHO myxke mo00pe
PO3YMITH TIPUCTPOT KOMIT'IOTEPA, YCKIATHIOETHCS HAJIAro KCHHS BETUKUX
J0JIaTKIB, a pe3yNbTyloua TMporpaMa He MOKe OyTh TepeHeceHa Ha
KOMIT'IOTep 3 IHIIUM THOOM Tmporecopa. [lomiOHI MOBHM 3BHYANHO
3aCTOCOBYIOTh JUII HAMWCAHHS HEBEIUKUX CHUCTEMHUX JOJIATKIB,
IpaiiBepiB  MPUCTPOiB, MOAYJIIB CTHUKYBaHHA 3 HECTaHIAPTHHUM
YCTaTKyBaHHSM,  KOJW  HAaWBAXKJIUBINIUMH  BHUMOTaMHU CTarOTh

KOMIIAKTHICTh, IIBUAKOJISI ¥ MOMXJIMBICTh MPSIMOTO JOCTYyNy O
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anmapaTHUX pecypciB. Y JesKuX 00JacTsAX, HaNpUKiIaj Yy MAalluHHIN
rpadiii, MOBOI acembiiepa NUIIYThCS O10J10TEKH, M0 €PEKTHUBHO
peanizyoTh NoTpeOyroul IHTEHCUBHUX OOYHUCIIEHb aIrOPUTMU OOpOOKH
300paxXeHb.

Moeu npocpamyeannsi 6ucokozo pieHs 3HA4HO OMWK4l U
3pO3yMUTIIII  JIIOJWHI, HDK KoMmm'toTrepy. OcoOIMBOCTI KOHKPETHUX
KOMIT'FOTEPHUX apXIiTEKTyp B HUX HE BPaxOBYIOThCS, TOMY CTBOPIOBaHi
nporpaMyd Ha PiBHI BHUXIJIHUX TEKCTIB JIETKO TEPEHOCIThCS Ha 1HII
mwiaThopMu, sl SIKUX CTBOPEHUHN TpaHCIATOp Lii€ei MoBU. Po3polisitu
OporpaMM Ha MOBaxX BHCOKOTO pIBHS 3a JIONMOMOTOK 3pO3YyMUIHX 1
NOTY)XHUX KOMaHJI TPOCTIillle, a TOMHJIOK TPH CTBOPCHHI IMporpam
JIOTYCKa€ThCs Ha0araTo MEHIIIE.

IloxosiHHA MOB NpOrpamMyBaHHs

MoBu nporpamyBaHHsS TPUHHATO NUTUTH HA I'ATh HOKOJNiHL. Y
nepiie MOKOJIHHS BXOASTh MOBU, CTBOPEH1 Ha oyaTKy 50-X poKiB, KOJIH
nepir KOMITIOTEpH TUIbKM 3'siBuincs Ha cBIiT. lle Oyma mepma moBa
aceMmOJiepa, CTBOpEHa 3a MPUHIIUIIOM «OJHA IHCTPYKIIIS - OJIMH PSJIOK».

Po3kBiT Apyroro mokoJiHHS MOB MPOTpaMyBaHHS MPHUMIIOBCS Ha
KiHerp 50-x - moyaTok 60-x pokiB. Toxi OyB po3poOIeHUN CUMBOJIIYHUM
aceMOyiep, y SKOMYy 3'SIBUJIOCS TOHATTS 3MiHHOI. BiH cTaB mneprioro
MOBHOI[IHHOIO MOBOIO TIPOrpaMyBaHHs. 3aBISKH HOTO BHHHKHEHHIO
MOMITHO 3POCIIH MIBHIKICTh PO3POOKU 1 HATINHICTH TPOTPAM.

[losiBy TpeThOro TOKOJIIHHS MOB MPOTPaMyBaHHS MPHIHATO
BimHOCHTH 110 60-M pokiB. Y Iieli 9ac HApOIMIIWCS YHIBEpCaabHI MOBH
BHUCOKOTO PiBHSI, 3 IXHBOIO JIOTTIOMOTOIO BIA€THCSA BUPINIYBATH 3aBJIaHHS 3
Oynb-akux ramy3ed. Taki SIKOCTI HOBHX MOB, SK BIJHOCHA IPOCTOTA,
HE3QJICXKHICTh Bl ~ KOHKPETHOTO  KOMHO'IOTepa ¥ MOXIJIMBICTH
BUKOPHUCTAHHS MOTY>KHUX CUHTAKCUYHUX KOHCTPYKIIIH, TO3BOJIIHA Pi3KO

MIJBUIIUTH MPOAYKTUBHICTH Mpalll MporpamMicTiB. 3po3yMijia OUIBIIOCT1
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KOPHUCTYBadiB CTPYKTYpa LUX MOB 3aIy4HJia JO HAMHCAHHS HEBEIHMKHX
nporpaMm (SIK MPaBUJIO, IHKEHEPHOro ab0 EKOHOMIYHOTO XapaKTepy)
3Ha4YHe uucio ¢axiBIiB 3 HEKOMI'IOTEpHUX rany3ed. IlepeBakHa
OUTBILIICTh MOB LILOTO MOKOJIIHHS YCIIIIHO 3aCTOCOBY€ETHCS M CHOTOJIHI.

3 nmoyatky 70-X pOKIB MO TEHEpiliHiil Yac TpuBae Mepiojl MOB
YeTBepTOro MokodiHHA. 1[I MOBM mpu3HaveHl s peaizaiii BEIMKUX
MIPOEKTIB, MIIBUIIEHHS IXHBOT HAJIHHOCTI ¥ IIBUIKOCTI CTBOpEeHHS. BoHM
3BUYAHO OpPIEHTOBAaHI Ha CIHEIIaji30BaHl Trajy3l 3acTOCYBaHHS, JI€
rapHUX  pe3ylbTaTiB MOXKHAa JOMOITHCS, BHUKOPHCTOBYIOUH HE
yHIBEpCallbHI, a MNpoOJEMHO-OPIEHTOBaHI MOBH, IO OMNEPYIOTh
KOHKPETHUMH TIOHATTSMHU BY3bKOI1 MPEMETHOI Trany3i. Sk mpaBuio, y i
MOBH BOYIOBYIOTBCS TOTYKHI ONEPAaTOPH, IO JJO3BOJSIIOTH OJHUM
PSAIKOM OMHCAaTH TaKy (PYHKIIIOHAJIBHICTb, IS peaji3allii Kol Ha MOBax
MOJIOJIIITUX TOKOJIIHB TTOTPIOH1 Oy O THUCSAU1 PSAIKIB BUXITHOTO KOAY.

HapomkenHss MOB M'ATOro MOKOJIHHS BinOysocs B cepeauni 90-x
pokiB. JI0 HUX BIIHOCATHCS TAKOX CHUCTEMH aBTOMAaTHYHOT'O CTBOPEHHS
MPUKJIATHUAX TPOrpaM 3a JOTIOMOTOI0 Bi3yalbHUX 3ac001B po3poOKkH, Oe3
3HAaHHs MporpamyBaHHA. ['0J0BHA ies, 110 3aKJIaa€ThCS B 1[I MOBH, -
MOJKJIUBICTb aBTOMATUYHOTO (OPMYBAaHHS PE3yJIbTYIOUOTO TEKCTy Ha
yVHIBEpCAJIbHUX MOBaxX IMporpaMmyBaHHsS (SKuUH TOTIM  TOTPiOHO
BIIKOMITUTIOBATH). [HCTPYKITi K YBOASTHCSA B KOMITIOTEP Y MaKCUMAIHHO
HAOYHOMY BHUJI 3a JIOMOMOTOI0 METOJIB, HAMOUIBII 3pYYHHX IS

JIOJIMHU, HE 3HAOMOT 13 TPOrpaMyBaHHSIM.

Ingpopmamuxa, ak 0cHo6HaA OUCUUNTIHA RPOZPAMYBAHHA.

Ingpopmamuxa - 1ne 3acHOBaHA Ha BUKOPUCTAaHHI KOMIT'TOTEPHOI TEXHIKU
JUCLUIUTIHA, 1[0 BUBYA€ CTPYKTYpPY Ta 3arajbHi BJIACTUBOCTI 1H(}OpMaIlii, a TaKOX
3aKOHOMIPHOCTI Ta METOAW I CTBOpPEHHS, 30€epiraHHs, MOLIYKY, MEePETBOPEHHS,

nepeayl Ta 3aCTOCYBaHHS y p13HUX cdepax JIIACHKOL TisNIbHOCTI.
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[i ocHOBHI HanpsAMu:

¢ po3po0Ka OOUMCITIOBAIBHUX CUCTEM Ta IPOTrPAMHOTO 3a0€3MEUEHHS ;

o Teopia 1HdoOpMalii, IO BUBYAE TMPOIECH, TOB'I3aHI 3 Tepeaaycto,
OpUItOMOM, IEPETBOPEHHSM Ta 30epiraHHsM 1HpopMarlii;

e METOAW INTYYHOTO IHTEJIEKTY, O3BOJISIOTH CTBOPIOBATH IIPOTpPaMH Ha
BUPIIICHHS 3aB/laHb, IOTPEOYIOTh MEBHUX THTENEKTYaIbHUX 3YCUJIb M1 Yac
BUKOHAHHS 1X JIFOJWHOIO (JIOT1YHHMI BUCHOBOK, HaBUAHHS, PO3YMIiHHS MOBH,
Bi3yaJibHE CIIPUMHSATTS, TP Ta 1HILHUX.);

e CHCTCMHHMH aHaJli3, IO TOJATAE B aHaTi3l NMPU3HAYCHHS MPOCKTOBAHOI
CUCTEMHU Ta Y BCTAHOBJICHHI BUMOT, SSIKHM BOHA TIOBMHHA BIATIOBIIATH;

e METOJM MaIIMHHOI Ipadiku, aHiMaIlii, 3aco0u MyJIbTUME1A;

e 3aco0M TeJeKOMYHIKaIlii, 30KpeMa, Ti00aibHI KOMITIOTEPHI MEpEexi, II0
00'€THYIOTH BCE JIIOJICTBO Y €uHe 1H(opMaIliiiHe CIiBTOBAPUCTBO;

e PI3HOMaHITHI JOJATKH, IO OXOIUIFOIOTh BUPOOHMIITBO, HAYKY, OCBITY,
MEJUIIUHY, TOPTIBIIO, CUIChKE TOCIOJAPCTBO Ta BCl IHIN BUIU
rocrnoAapchbkoi Ta rpOMaJIChKOI AISTTLHOCTI

[HpopMaTrKy 3a3BUUail TPEICTABIAIOTH 11O CKIIAJAETHCS 13 TBOX YACTHUH:

e TEXHIYHI 3aCO0MU;

e TIpOrpamHi 3aCO0H.

Texniuni 3acobu, TOOTO amapaTypw KoMmm'roTepiB. IIporpamni 3acobwu, siki
MIAKPECTIOIOTh PIBHO3HAYHICTh MPOTPAMHOTO 3a0€3MEYEeHHS Ta camMoi MalluHU Ta
BOJHOYAC MiJKPECTIOIOTh 3/IaTHICTh MPOTPAMHOTO 3a0e3neyeHHs MOAu(IKyBaTHCS,
MIPUCTOCOBYBATHUCS, PO3BUBATHCS.

Ilpoepamne  3abesneuenHs— 1€ CYKyNHICTh  YCIX  mporpam, IO
BUKOPUCTOBYIOTBCS KOMII'IOTEpaMHU, a TakKoX ycsi cdepa MISIIBHOCTI M0N0 iX
CTBOPEHHS Ta 3aCTOCYBaHHS.

Hrum € inghopmayin?
[Hdopmaris Moxke iICHyBaTH y HAalPI3HOMAaHITHIIIUX (opmax:
e SIK TEKCTIB, MAJIIOHKIB, KpeclieHb, poTorpadiii;

e Y BUIJIAAJII CBITJIOBUX UM 3BYKOBUX CUTHAJIIB,;
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e Y BUTJISAII PAJ10XBUIIb;

e Y BUIUIAJI €IEKTPUYHUX Ta HEPBOBUX IMITYJIbCIB;

e Y BUIJISAJII MATHITHUX 3aIUCIB;

e Y BUIJISAJII )KECTIB Ta MIMIKH;

e Y BUIJISAJII 3al1aX1B Ta CMAKOBUX BiIUYTTIB;

e SK XpPOMOCOM, 3 SIKHX MEPEAalOThCA y CHAJO0K O3HaKW Ta BIACTUBOCTI

OpraHi3MiB TOLIO.
Ak nepedaemocs inghopmayisn?

[npopmariiss mepenaeTbcsi y BUIUIAAI TMOBIJOMIIEHb B JESKOro JKepena
iHpopmarlii g0 ii mpuiiMada 3a JOMOMOTrOI0 KaHaly 3B'SI3KY MDK HMMH. Jlkepeso
NOCUJIA€ TIepeJlaHe TMOBITOMIICHHS, SIKE KOJIYEThCSI B CUTHAJ, 110 nepenaerbes. Llei
CUTHAJl HAJICUJIAEThCS KaHaloM 3B'SI3Ky. B pesynbrari B mnpuiiMaui 3'SBISETHCS

CUT'HAJI, SIKUH JACKOAYETHCA 1 cTae HpHﬁHHTI/IM HOBilIOMJICHHSIM.

KaHaJ 3B'SI3KY

JUKEPEJIO ® [TPUEMHUK

[Tpuknan:
Kusa icmoma ceoimu opeanamu nouymmis(0Ko, ByXo, IKipa, MOBa TOIIIO.) MpUMae
iHGOpMAIIitO 13 30BHIIIHBOTO CBITY, MepepoOIIsie X y IEBHY MOCIIIOBHICTh HEPBOBHUX
IMITyJIbCIB, TIEpeAac IMIyJIbCH TI0O HEPBOBHM BOJIOKHAM, 30epirae y mam'aTi BUTIISAII
CTaHy HEUPOHHHUX CTPYKTYP MO3KY, BIATBOPIOE SK 3BYKOBHX CHTHANIIB, PYXiB TOIIO,
BUKOPHUCTOBYE Yy TIPOIECI CBOET )KUTTETISITBHOCTI.
Ax sumiproemoca Kinvkicmo inghopmayii?

Ax oounuys inghopmayii 0omo8unucs nputiamu 0OuH oim.

bimteopetnuno iHdopMmaiii —  KUIBKICTH  1H(MOpMaIlli, HeoOXiaHe
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PO3pI3HEHHS TBOX PIBHOMMOBIPHUX MOB1JOMJIEHb.
A B oOuucHIOBaNbHIA TEXHIUI OITOM HA3MBaIOTh HailMeHIy "mopuio" mam'sari,
HeoOXiaHy Juisi 30epiraHHs oaHoro 3 JBox 3HakiB "0" Ta "1", o
BUKOPHUCTOBYIOTBCSL JIJI1  BHYTPIIIHBOMAIIMHHOTO TPEACTABIEHHS JaHUX Ta
KOMaH/I.

bir - magTo npibHa onuuuug BuMipy. HacmpaBai yacTiiie 3acTOCOBYETHCS
Outblla oauHUIST — OalT, piBHA BochbMu Oitam. Came BiciM OITiB TOTPiOHO
3aK0/1yBaTu OyIb-aKkuil 3 256 cumMBOIIiB anaBiTy KiIaBiaTypu KoMIl'totepa (256=28).

[upoko BUKOPUCTOBYIOTHCS TAKOXK I€ OUTbIIT MOX1IHI OAMHHMII 1HPOpMAIIii:

o 1 KinoGaiit (K6aiit) = 1024 Gaiit = 210 Gaiir,

o 1 mera6aiit (M6aiiT) = 1024 KoGaiiT = 220 6aiir,

o 1 rirabait (I'6aiiT) = 1024 Mbaiit = 230 GaiiT.

OcraHHIM YacoM Yy 3B'S3KY 31 30UIbIIIEHHSIM 00CSTiB 00po0roBaHo1 iHdOpMaIii
BXOJISITh y BXKUTOK TaKi MOX1IH1 OJTUHMIII, SK:

o 1 Tepabaiit (T6aiiT) = 1024 I'Gaiit = 240 OaiiT,

o 1 IleraGaiir (I16aiiT) = 1024 To6aiit = 250 6aiiT.

3a omuHuIo iHQopMalii MoxkHa Oymo © BHOpaTH KUIBKICTH iH(OpMaIi,
HEOOXiJTHEe pO3pi3HEHHS, HAIIPHUKJIAI, JECATH PIBHOMMOBIpHUX MoBigoMieHb. Lle Oyae
He JBiliKoBa (01T), a TecATKOBA (IUT) OAMHUILA iHPOpMAITii.
Ll]o pooumu 3 inpopmayiero?

[Hpopmariiro MmoxHa:

CTBOPIOBATH; o (opmanizysaru; 30upary;
nepeaaBaty; ¢ TMOLIKPIOBATH; 30epiraru;
CIIpUMATH; e IIEPETBOPIOBATH; [lykaru;
BUKOPHUCTOBYBATH; e KOMOIHYBaTH; BHUMIPIOBATH;
3anam'sTOBYBaTH; o 00poOmATH; pyHHYBATH;
MpUMaTH; e JIUIMTH HA YACTUHH; Ta 1H.
KOITIIOBATH; e CIIPOIIYBAaTH;
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VYei mi mpouecu, TOB'I3aHI 3 MEBHUMM OMEpalisiMd  Haj iH(OpMaIi€ro,
Ha3MBaIOThCA 1HPOPMALIMHUMHU MIPOIIECAMHU.
Axi enacmueocmi mae ingpopmayin?

BrnactuocTi iHpopmarii:

e JIOCTOBIPHICTB; o 3pPO3YMUIICTH;
e TIOBHOTA; e JIOCTYIHICTb;
e I[HHICTE; e CTHCIICTB;

e CBOCYACHICTE; e TalH.

Metoau npeacraBiieHHs inpopmanii B EOM

3 NpakTUYHOI TOYKM 30py 1HQOpMallid MOAAETHCA y BUTIIANL 1HPOPMAIIIHUX
MOBIJIOMJIEHB, 1[0 TIEPENAIOThCS BiJ JKepenia 0 MpuiiMavya KaHajiamu 3B'si3ky. [lpu
IIbOMY B)KJIUBO OIIIHUTU KUIBKICTH 1H(OpMAIIii, III0 IepeaacThess a00 OJIEPKYETHCS -
THIITUMHU CJTIOBaMH, BUMIPSATH Ti.

VY MOBCAKIEHHOMY KHUTTI IH(POPMAIIiS OI[IHIOETHCS 32 THTEPECOM, BUSBJICHUM [0
Hel, 32 piBHEM i1 KOPUCHOCTI. 3 1IbOTO MOTJISAY, IO IIKaBillle BiIOMOCTI, TO OLIbIIIE
iHdopMallii BOHU MicTITh. HeBUIagKoBO Ha3MICTOBHIIII TeNenepe adi Ha3UBaOTh
iHbopMamiitHuMHu porpamMamu. [IpoTe B pi3HHX JII0JICH IHTEPECH 3HAYHO PI3HIATHCA,
y )KUTTEBOMY CEHCI1 I[IHHICTh 1H(OpMAIIii 3aJIeKUTh BiJ] JIFOJCHKOTO CIIPUMHSITTSI,
TOOTO. Cy0'€KTUBHOTO (DaKTOpa, KK OIIHIOE 1H(POPMAIIIIO IIOJ0 PIBHA 11 pO3yMIHHS
Ta iHTepecy Ao Hei. Crnmparounch Ha Take po3yMiHHS iH(opMaIllii, He MOKHA TOYHO
BU3HAYUTH 11 KUTBKICTb.

Po3BuTOK 32c001B 00pOOKH iH(POpMAIIii BUMAraio BBEJICHHS ii KUTBKICHOT MipH,
0 HE 3aJICKUTH BiJ] Cy0'€KTUBHOTO (paKTOpA.

Bona rpyHTyeThcs Ha momaHHI iHMOpMaIi y BUTISAAI MOCHTITOBHOCTI IIECTH
CUMBOJIIB (3HAKiB); BBAXa€TbCS, KOXEH HOBUW CHUMBOJ 30UIbLIYE KUIBKICTh
tH(popManii. L KIIbKICTh BUMIPIOETHCS MUISXOM MOPIBHSIHHS 3 JICSIKUM €TaJIOHOM,

NoAIOHO 10 TOTO, AK JOBXHMHA UUISIXY MOPIBHIOETHCS 3 €TAJOHOM BIACTaHI —
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METPOM.

JUisi CTBOpEHHA TakKOro e€rajoHa B IH(GOpPMATUIl BHKOPHUCTOBYETBHCS JBOX
CUMBOJIbHUI angasit, mo ckiagaetses 3 uudp 0 1 1. Sk etasonHa BuOUpaeThCs
MOCJIIJIOBHICTh, HIO CKJIAJA€ThCA 3 OJHOTO cuUMBOIY Lboro andasity KiabkicTb
iHpopMaIlii, 10 MICTUTBCA B €TAJIOHHINA MOCIIJOBHOCTI, NPUUMAIOTh 332 OJAWHHUIIIO,
3BaHy 1 OiT (anrn. binary degit — aBiiikoBuii po3psn). Takum yuHOoM, 1 OIT - 1€
OJNMHMII JBIAKOBOI iH(oOpMaIlli, mo MICTUTbCS B TOBigoMieHHI Tumy 0 a6o 1.
Matoun 3pa3ok, JIETKO OI[IHUTH KUIbKICTh 1H(pOpMAaIli, 10 MICTUTHCS B OYJIb-SIKOMY
NOBIIOMJIEHHI. [ TOMy HeE 3amucyloTh y TOMY K JBIMKOBOMY andasiTi, AK 1
€TAJIOHHY TMOCHIIOBHICTh. Toal KUIbKICTh 1H(GOpMAaNli y [bOMY MOBIIOMJIEHHI
BBAKAIOTh PIBHOIO KUIBKOCTI JBIHKOBHUX CHUMBOJIB, IO CTaHOBJSATH HEH, TOOTO

JIOBYKWH1 CHUMBOJILHOT ITOCJIITOBHOCTI.

KonTposbHi 3anuTanns:

1. IIlo Take MOBa mporpamMmyBaHHS?

2. IIlo Take TpancusTOp?

3. YuM BIAPI3HAETHCS KOMITUIAIISA Bil 1HTEpIpeTaIii?

4. TlosicHITH TEPMIHH ,,MOBa HU3BKOTO PiBHA ¥ ,,MOBa BUCOKOI'O PiBHS ,
YUM BOHH BIIPI3HSAIOTHCS ?.

5. Po3kaxiTh po MOKOJIIHHS MOB IPOTpaMyBaHHS.

6. SIki MOBM TIpOrpaMyBaHHs aKTUBHO BUKOPHCTOBYIOTHCS ChOT'OJTH1?

7. YKaXiTh OCHOBHI KOMITOHCHTH, sIKi HCOOXIJIHI JJI1 CTBOPEHHS
IPOTPaMH.

8. Illo Take iHTErpoBaHe CEpeAOBHIIE TPOTPAMYBAHHS ?

9. JlaTu BU3HAUYEHHS MOHSTTIO ,,Bi3yaJbHE MPOTPaMyBaHHs .

10. OxapakTepu3yiTe OCHOBHI HAITPSIMKHA PO3BUTKY MOB MPOTPaMyBaHHS.

11. Po3kaxiTh IpO OCHOBHI CUCTEMH IIPOTPaMyBaHHS.
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12. TlepeniviTh CKIa0B1 IHTETPOBAHOTO CEPEAOBUIIA PO3POOKH MPOrpam.
13. OcHOBHI HanpsMKH «IHpopmaTukn». Sk nepenaeTbes, BUMIPIOETHCS
KUIBKICTB 1H(OpMaIlii Ta sIK1 BIACTUBOCTI BOHA Mae€?

14. MeTtonu npencraBieHHs iHQopMmariii.

Po3ain IV

APUOMETHYHI OCHOBU KOMII'TOTEPIB

CucTeMu YUCICHHSA

Il]o make cucmema uucnennn?
CucTema 9uCJICHHS - 11e CITOCi0 3amucy Yncell 3a JJOIOMOT 00
3a/1aHOT0 HAbopy
crierianbHUX 3HaKiB (udp).
[CHYFOTB TTO3UITIHHI Ta HETO3UITIHHI CUCTEMH YHCIICHHS.
VY Heno3uiiinux cucremax Bara 1ugpu(ToOTO TOM BHECOK, IKUI BOHA

BHOCUTbH Y 3HAUEHHS YUCJIa) HE 3aJIeXKUTh Bij 11 mo3ullii y 3anuci yucna. Tak, y
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pumMchkiil cuctemi uncnenHs B yucii XXXII (tpuausts nBa) Bara uugpu X y Oynab-
AKIM TO3UL1i JOPIBHIOE IPOCTO JECATH.

VY no3unifHUX CUCTEMAaXUUCICHHS Bara KOXHOI LIU(pU 3MIHIOETHCA B
3aJIeKHOCTI B1J1 i1 MOJOXKEHHS (MO3M1ii) y MOCIIA0BHOCTI HU(DP, 110 300pakaroTh
yucio. Hanpuxknan, cepen 757,7 nepiia ciMka o3Hadae 7 COT€Hb, Ipyra — 7 OJUHUILb,
a TpeTs — 7 JecAaTHX YaCTOK OJWHUIIL.

Cama x 3anuc uncna 757,7 o3Ha4a€e CKOPOUYEHUM 3a1uC BUPA3Y

7/00+50+7+0,7=7-102+5-101+7-100+7 - 10-1 =757,7.

Bynp-sika mo3uiriiiHa cucteMa YuCIICHHS XapaKTepPU3y€eEThCsl CBOEID OCHOBOIO.

OcHoBa MO3UIIHHOT CUCTEMU YUCJICHHS — 11€ KUIBKICTh PI3HUX 3HAKIB 200
CHMBOJIIB, IIIO
BUKOPHUCTOBYIOThCS A1 300paxkeHHs udp y JaH1i CUCTEMI.

3a OCHOBY CHCTEMH MOXHa TIPUWHSITH Oy/Ib-sKE HaTypaJlbHe YUCIIO — JIBa, TPH,
gotupu To110. OTKe, MOKIIMBO 0€3J114 MO3UIIMHUX CUCTEM: JIBIMKOBA, TPIHKOBA,
YEeTBIPKOBA 1 T.JI. 3aIIMC YUCEN Y KOXKHIN 13 CUCTEM YMCIIEHHS 3 OCHOBOIO ( O3HAYAE
CKOPOYEHUH 3aI1nc BUpPa3y

an-1gn-1+an-2gn-2+..+algql+a0q0+a-1g-1+ ...+ amaqgm,

ae al — mudpu CUCTEMH YUCIIEHHS; N 1 M — YKCII0 HIIKUX Ta APOOOBUX PO3PSIIB,
BIJIITOB1THO.

Hinu yucna y no3iyiiinux cucmemax YucieHHs.
AK nopoodaicyromucs yini yucaa y no3uUyitiHux CUcmemax YucienHs?

VY k0oxkHI cucTeMi YncieHHs nu(py BIOPSAKOBAHI BIIMOBITHO /10 X 3HAYCHB:
1 6inpmre 0, 2 Outbie 11 T.1.

IIpocysannamuudpu HA3UBAIOTh 3aMiHY 11 HACTYITHOT 32 BETUYHHOIO.

[Tpocynytu mudpy 1 o3Hadae 3amiHUTH 11 Ha 2, TPOCYHYTH ITUBpPy 2 03HAYAE
3amiauTH Ha 3 1 T.1. [IpocyBanns crapmoi mudpu (Hanpukiag, mudpu 9y
JIECSITKOBIN crucTeMi) o3Havae 3aMiny Ha (. Y IBIWKOBIi cCTEMi, BHKOPUCTOBYE
nuuie ABi uudpu — 0 1 1, npocyBanns 0 o3Havae 3aMiny ix y 1, a mpocyBanHs 1 —

3aminy ix y 0.
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[in1 yucna B Oyab-sKik CUCTEM1 YUCIIEHHS OPOIKYIOThCS 38 JOTIOMOTOI0
[IpaBuna paxyHKy:
JIJ1st yTBOPEHHSI IIJIOTO YKCIIa, HACTYITHOTO 3a Oy/Ib-SKAM JTaHUM ITUTAM
YUCJIOM, IOTPIOHO
OPOCYHYTH HalIpaBimy HU@py 4ucia; sKio 0ynb-aka nudpa micis
MIPOCYBaHHS CcTaja
0aHKpYTOM, OTPIOHO MPOCYHYTH LUPPY, IO CTOITh JIIBOPYY BiJl HET.
3aCTOCOBYIOYH II€ TIPABUIIO, 3AMUILIEMO TEPIII AECATh UTUX YUCEII
e y aBilikoBii cucremi: 0, 1, 10, 11, 100, 101, 110, 111, 1000, 1001;
e yTpoiuniii cucremi: 0, 1, 2, 10, 11, 12, 20, 21, 22, 100;
o ym'atupiuniii cuctemi: 0, 1, 2, 3,4, 10, 11, 12, 13, 14;
« BiciMKOBIM cuctemi: 0, 1,2,3,4,5,6,7, 10, 11.
Cucmemu yucieHna euKOpucmogywoms haxieyi cniiKy8anHs 3 Komn'romepom.
KpiM necsaTkoBOi HIMPOKO BUKOPUCTOBYIOTHCS CUCTEMH 3 OCHOBOIO, IO €
[[UUTUM CTYTIEHEM YHCJIa 2, a came:
o JBiHiKOBa(BUKOPUCTOBYIOThCA 1udpu 0, 1);
e BICIMKOBa(BUKOPUCTOBYIOThCS udppu 0, 1, ..., 7);
o 1micTHaAIsTKOBA( IS mepmuX MTMX YUCeN BiJ HYJIS 10 JEB'ATH
BUKOPUCTOBYIOThCS mudpu 0, 1, ..., 9, a 111 HACTYITHUX YUCET - BiJl JIECATH
710 M'ATHAUATY - IK IU(pu BUKOpUCTOBYIOThCa cuMmBoiiu A, B, C, D, E, F).
KopucHo 3anam'sitaTu 3amuc y X CUCTEMax YACICHHUX MEPIIUX TBOX
JIECSITKIB IUTAX YHACEI:
3 yCIX CHCTEeM YUCIICHHS OCOOJIMBO MPOCTA 1 TOMY I11KaBa TEXHIYHOI peaizarii
B KOMIT'FOTepax JBIHKOBA CHCTEMAa YUCIICHHS.
Yomy 1100u Kopucmyomscsi 0ecamKo80I0 CUCMEMOI0, A KOMNtomepu 08IUKOBOI0?
JIroau BimmaroTh TepeBary ASCATKOBIN cHCTeMi, MaOyTh, TOMY, 110 3 JaBHIX
9aciB paxyBaJu Ha MaJbIAX, a TAIBIIB Yy JIOJEH 1O IecATh Ha pyKax i Horax. He
3aBXK]IM 1 CKPi3b JIFOJM KOPUCTYIOTHCS ECATKOBOIO CHCTEMOIO uncieHHs. Y Kurai,

HaIpUKIIaJl, TPUBAJIMIA YaC KOPUCTYBAIIUCS M'ITUPIYHOIO CUCTEMOIO YUCIICHHSI.
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A KOMIT'IOTepH BUKOPHUCTOBYIOTh IBIMKOBY CHCTEMY TOMY, IO BOHA MA€ HU3KY

nepeBar nepe; iHIUMU CHCTEMaMu:

e A 11 peanizaiii moTpiOH1 TEXHIYHI MPUCTPOT 3 IBOMA CTIMKUMU CTaHAMU (€
CTPYM — HEMa€ CTPyMy, HAMarHiueHui — He HaMarHiyeHu# TOIlO), a HE,
HAIPUKJIIAJ, 13 IeCsIThMa, — SIK Y JECATKOBIH;

o TmogaHHs iH(pOpPMAaIlii 32 JOMOMOT'OI0 JIMIIE ABOX CTaHIB HAJIHHO Ta
3aBaJIOCTINKE;

e MOXJIMBE 3aCTOCYBAHHS anapary OyseBoi aireOpu sl BUKOHAHHS
JIOT1YHHUX MEPETBOPEHDb 1HPOpMaIlii;

« JIBiiiKOBa apr(MeTHKa HabaraTo MpocTilia 3a JIeCATKOBY.

Hepnonik nBiiiKOBOT CUCTEMH — HIBUAKE 3pOCTaHHS KUTBKOCT1 PO3PS/IB,

HEOOX1IH1 3alIUCH YUCEIL.

Cuctema 9uCIeHHS — 11e TIeBHUH CIOCIO TPeJCTaBICHHS YMCeN 1 BIIMOBIIHI TpaBuia
i1 Ha{ YMCIIaMU.

SIx MU BKe€ 3HAEMO, JIFOM Y CBOTHM MPaKTHUIl BUKOPUCTOBYIOTh MO3UIIHHY
(apabcpkuii crmoci0) Ta HEMO3UIIHHY (PUMCBKHI CITOCIO0) CUCTEMH YUCIICHHS.
JlecsiTuuHa cucTeMa YUCIICHHS — 1151 MO3UIliHA CUCTeMa YUCIIeHHs B K1l Maemo 10
udp. Andait cuctemu (4ucio MUdp) HA3UBAETHCS OCHOBOIO CUCTEMH. byab-ske
YUCJI0 MM 3aIMUCYEMO 3 JIOMTOMOTOI0 ITUX MUdp, IpuIoMy Iidpa B 4UCIIi MA€E TaK

3BaHUU «Bara» ToOTO 3HAYMMICTh MU(PPHU 3ICKHUTH BiJ] IOTO Y IKOMY PO3pPs/Ii BOHA.

Hanpuxknan:

o 6imbie 1 yu 9? (3po3ymino mo 9). Ane B uncai 13509 Baxiusimie rpae poinsb 1. |
1€ BCIM 3p03yMUJIO TaK SIK MU 3BUKJIU 3 IOYATKOBOT MIKOJIW YUTATH 11€ YUCIIO
HACTYITHAM YMHOM: TTIOYMHAIOYH 37TiBa ITU(GPYy MHOKHMMO Ha BIAMOBIIHUI pO3ps, B
SKOMY BOHA CKJIQJAEThCSI 3 HACTYIMHOO MU (PPOI0, TOMHOKEHOIO Ha CBii BIATIOBITHHIMA
po3psia 1 T.A4. JI., JOKU HE AIHAEMO A0 OCTaHHBOI HU(PPH. SKIIO B UUCIL 3yCTPIHETHCSA
uudpa «0», To, IPUPOIHO, HIIKUX M1 Y IbOMY pO3psil He poOUMO, POCTO

MEePEX0IMMO JI0 HACTYImHOTO po3psaay. TooTo.
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10000 1000 100 10 1-po3psmu

13509 = 1*10000 + 3*1000 + 5*100 + 9*1 — posropuyTa hopma

BuHukae nuTaHHs: a YOMY pO3psaU caMe B JECATh pa3iB OUIBIII 3a CBIH «CyCiay,
AKUUM 3HaxouThed npasime? A Tomy, Mu Maemo 10 nudp 1 ko no 13509 nonatu 7,
TO B pO3ps/1 OJIMHHULIb HACTA€E NEpenoBHEHHS. 9+7=16, «16» y po3psia HE MICTUTbHCH,
y pO3psAJT IECSITOK 3amucyeMo 1, a 3anuiok Big 16, ToOTO. 6 3aIUIIAETHCS B PO3Ps/Ii
OJIMHULIb.

Uucno 13509 3anucyeTbest B JECATKOBINA CUCTEM1 YUCIICHHS €JUHUM CIIOCOOOM!
JlaBaiiTe aHAJIOTTYHO JIISTH B IHIIIN CUCTEM1 YUCIEHHS, B SIK1i BChOTO JB1 ITUpu «0»
1 «1». KoxeH po3ps y uncii Oye BABIU1 OUTBIIE 32 CBOTO CyCia KU 3HaXOAUTHCS

npasiiie, To0TO:

168421 - po3psaau

10110

Jl71s1 TOro 1100 3pO3YMITH IO 11€ 32 YKCJIO Y 3p03YyMUIOMY JJIsl HAC KOyBaHH1, TOOTO
B JIECATKOBIN CHCTEM1 YUCJICHHS, TPOPOOUMO Ti K JIii, IKI MU pOOHIIN paHiIe.
[Tounnaemo 13 crapmoi iiBoi udpu. [lpumHOKYyeMO Ti Ha TOH PO3pPs, Y SIKOMY BOHA
3HAXOJIUTHCS 1 CKIIAIAEMO 3 HACTYITHUM BiJIIOBITHUM TBOPOM. AJie OCKUTBKH TYT
MHOXXHTH MPUTIAJATH JIAIIE Ha «1», ME MOXKEMO JIETKO CKJIACTH BEJIMUYUHU TUX

pO3psiB y AKUX niepedyBae «1». I Tak:

168421 - po3psau

10110=16+4+2=2210.

VY no3unidiHiil JIBIMKOBIM CHUCTeM1 YHCIEHHS OCHOBA JIOpIBHIOE 2, a andabir

CKJIalaeTbess 3 ABOX Hudp. OTke, uucina y JBIMKOBIM CUCTEMI 3alUCYIOThCS Yy
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BUTJISIJII KIHIIEBOT MOCIJOBHOCTI OJMHMIIL Ta HYNIB. Po3psia y nBifikOBOMY uwMCIi
OUTBIINI 32 CBOTO cyclaa, KU epedyBae mpasilie BABIYL.

Ockinbku mnpeactaBieHHss yucen B EOM BukoOpHCTOBYeThCS Habip 13 ABOX
cumBouiB (0,1), Bce KoMNn'tOTEpH MPALIOIOTh Y ABIMKOBIM CUCTEMI YUCIEHHS, TOOTO. Y
cUCTeMI 3 OCHOBOIO 2). ToMy KOXKEH CUMBOJI, 110 BBOAUTKLCS B MaIllMHY, YU TO OYKBa,
uugpa, 3HaK omneparii TOLO, KOAYEThCS MOCHIJOBHICTIO 13 CHUMBOJIIB JIBIIKOBOTO
andasiTy, TOOTO. MEPETBOPIOETHCS Ha yucIoBY (popmy. Bubip nBiiikoBoi cucremu
MOSICHIOETBCSL JIMIIE THM, IIO E€JICKTPOHHI €JIeMEHTH OOYMCIIOBATBHOI MAaIIWHU
MOXYTh y JIBOX CTiMikux ctaHax. [1o cyTi, e 3BHuaiiHi BUMHKayl, IKi MOXYTh OyTH
BKJIFOUEH1 a00 BUMKHeHI. OIMH 13 CTaHIB BUMHMKaya nmo3HadaroTh 1, iHmui — 0. Yac
NepEMUKaHHS JIy>Ke Majo, nopsaaky 10 c.

VYci HeoOX1H1 IEPETBOPEHHS JaHUX Ha KOMI'TOTEP1 BUKOHYIOTHCA 32
NIEBHUMH MPaBUIaMH (QITOPUTMaMH) aBTOMATHYHO 32 JIOTIOMOTOI0 BCTAHOBIICHUX
nporpam.

Taxk, 151 3anucy yrcna y IBIMKOBINA CHCTEM1 YMCIICHHSI HEOOX1THO MoAaTH ii y
BUTJISIZII CyMU CTYIIEHIB IBIMNKH Ta BUITUCATH KOS(DIIIEHTH TAaKOTO YSIBICHHS, SKI

OynyTh 1uppamMu IBIHKOBOTO YHCIIA.

Ilpasuno nepesedennsa uucens 0ecAmKoB8oi cucmemu 6 08illKO8y cucmemy

[TpaBuio nmepeBeAeHHS YUCEN3 IECITKOBOI CUCTEMHU B JIBIMKOBY CHCTEMYMO>KHA
chopMyIJIFOBaTH TakK: JUIAMO BHUXIJHE YHUCIO HAa 2 OCHOBY JBIMKOBOI CHCTEMHU
YHUCJICHHS. 3aJHIIKH, 10 OTPUMYIOTHCS TIPH IIbOMY, JAIOTh NMU(PU YuCIa CIOYATKY
OCTaHHIO, TIOTIM TiepeaocTanHio 1 T.7. OcTaHHIN moAin mae Ham Apyry (OcTaHHIN
3QJIMILIOK) Ta nepury nudpy yncia (OCTaHHE PUBATHE).

[TpoaeMoHCTpY€EMO TIeH aNTOPUTM Ha HACTYITHOMY TIPHUKIIAII:

ITomaTtu B ABitiKOBIii cucTtemi yncio 2710.

[TocnimoBHICTH il Oy TaKOIO:
27:2 =13 (1 y 3ayamiky, octanHs nugpa uncia — 1);
13 :2 =6 (1 y 3anumky, nepegoctanns nudpa urcia — 1):
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6: 2 =3 (0 y 3anumky, Tpets nudpa 3 kinms — 0);
3.2 =1 (1 y 3amumky, apyra mudpa gucia — 1).
Ocranne npuBaTHe 1 nae nepinry nudpy yucia.
TakuMm ynHOM, po3KIagaHHs yKcia 27 3a CTYNEHsIMHU JBIMKU Ma€ BUTIIA
2710=1-24+1-23+0-22+1-21+1-20

Otxe, mykane ysBieHHs uncia 27 € 110 112 .

JIyist 3amucy JBIMKOBOTO 4YKIC/Ia B JIECATKOBIM CHUCTEMi YHCIICHHS CIIiJ| TOJATH
foro y BUIIIAAl cyMu AOOYTKY LM(P LBOro YUCIAa HA BIIMOBIAHI CTYNEH1 ABIMKU Ta
BUKOHATH apu(METHUHI oOIepallii 3a IpaBUIaMH JCCATKOBOI CHCTEMU YHCICHHS.
PesynbTaT 1 Oyie npeacTaBiIsiTH IIyKaHE YHCIIO.

BukopuctoByemMo 11€ paBuiio, HAMpUKIaI, Jjs nepexnany uncia 11011012,

Otpumaemo

1101101 =1-26+1-25+0-24+1-23+1-22+0-21+1-20=64 +32 +8
+4 +1 =10910 .

Huxde npecTaBieHi Bupa3u AesKUX ASCATKOBUX YHUCEN Y JBIMNKOBIN CUCTEMI
gucieHHs (quB. Ta61.2.1).

B iHdopmaTuIli KpiM ABIMKOBOT BHUKOPUCTOBYIOTHCS TAKOXK BiCIMKOBaA Ta
IIICTHAIIATKOBA CUCTEMH YHCIICHHSI.

Ix mincrasm, BigmosimHo 8 (BiciMkoBa) i 16 (IIiCTHAAIAITKOBA), € CTYNEHEM
[MICTaBH ABIMKOBOI CUCTEMH YHUCIICHHS 2.

VY BiCIMKOBIM CUCTEMI YHCIIa 3aMUCYIOTHCS 32 TOTIOMOTO0 (P

0,1,...,7
VY mricTHaAISTKOBIN CUCTEMI
0,1,...,9,
a JUTSA TMIO3HAYEHHS MIECTH HIIUX BUKOPUCTOBYIOTHCS JIITEPH JTATHHCHKOTO andaBiTy
AB,C,D,EF
V necaTkoBii cucteMi iM BigmosigaroTh uucia 10,11,12,13,14,15.
JIs uX cUCTEM JTyKe MPOCTHH MepexXil 10 BOChbMU Ta MIICTHAASTKOBOT (hOpMHU

3aluCy YMcell Bi IBIMKOBOI Ta Ha3a/l.
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Jlist mpeacTaBieHHs ABIIKOBOTO YKCla y BICIMKOBIM (popMi HEOOX1THO po30UTH
Horo uudgpu Ha TPpynu 3 TpbOX MU(P KOXKHA CIpaBa HAJIBO Ta 3aMIHUTU KOXKHY
Tpiiiky Hudp BIANOBIAHOIO BICIMKOBOIO IIU(POIO.

Hanpuxian, yncio

10101101011112 = 126578
ockunbku 1 010 110 101 111
12657

3BOpPOTHHMI Mepexij BiJ BICIMKOBOTO YSIBIIEHHSI 10 ABIKOBOTO 3/1ICHIOETHCS
3aMIHOIO KOKHOI BICIMKOBO1 IIU()pHU BIAMOBITHOIO A0 TPIMKK ABINKOBUX.

Jlist mpefcTaBieHHs] ABIMKOBOTO 4YMCIa y MIICTHAIUSATKOBIM GopMi HEOOXITHO
po30uTH ¥oro nudpu Ha TPyNH 3 YOTUPHOX LU(Dp KOXKHA MPaBOpPydY HAIIBO Ta
3aMIHUTH KOXKHY YOTHUPIPKY HU(P BIAMOBIIHOIO MIICTHAAISTKOBOIO HU(POIO.

Hanpuxknan, yncno

101101012 =B516

tomy 1o 1011 0101
BS5

HlictHagusaTkoBa (opmMa 4YMCeN 4YacTO BUKOPUCTOBYETHCA JUISI MO3HAYEHHS

aapec po3mimieHHs ganux y mam'sti.Ylll. 1 B

JlecsiTkoBa cucTeMa YMCIICHHS JIBiiiKoBa crcTeMa YHCICHHS
10000 1000 100 10 1 168421
13509 =1*10000 + 3*1000 + 10110=16+4+2=2210
5*100 + 9*1

llepesedimb camocmitino: 1110012 6 decamkosy cucmemy YUCIeHHA.
Temnep nepeBeeMo YUCIIO 13 JeCITKOBOT CUCTEMH JI0 ABIMKOBOI. J{J1s 1150TO

3aIMCyBaTHUMEMO PO3PSIN ABIMKOBOI CUCTEMH JOTH, TTIOKH PO3PS HE MEPEBUIILYE
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naHe aecsaTkoBe uncio. H-p: uncio 78 nepeBecTH Ha IBIIIKOBY CUCTEMY UMCIIEHHS.

3anucyemMo IBIIKOBI PO3psIIM MPABOPYY HANIBO, MOYMHAIOYM 3 OJMHHUIL, OTPUMYEMO:

1286432168421

Po3psin 128 He nmoTpibeH T.K. y Hac Bcyoro 78. Tenep nmounHaeMo 31 CTapIioro

po3psaay npoctaBisatu 1. SKiio 3anucaTy Tak:

6432168421
1000000

TO MM MaeMO TUIbKU 64, Tpeba nobpatu e 78 - 64 = 14. IlpoctaBnsiemo 1y
HalcTapiui po3ps, ajie He nepesuirye 14. Otpumyemo,

6432168421

1001000.

Lle mu otpumanu 72, aHaJIOr14HO AoOUpaeMo 1ie 6. Y pe3yabTaTi OTPUMYEMO:
6432168421

1001110.

Yucno 78 B ABIHKOBIN CUCTEMI YUCIIEHHS MOYKHA TUIBKH € IMHUM YHHOM.

Jlai mosICHIOKO 1HITUH CITOCi0 MepeBeIeHHS eCITKOBOTO YUCia y IBIMKOBE.
MetonoMm po3noaiTy Ha 2 Ta 30MpaTH 3aTUIIKA Bl PO3NOALTY Y 3BOPOTHOMY

MOPSIAKY.

Bukopucmanns ¢ komn'tomepax 8icimkoeoi ma wiicmHadyamKo8oi cucmem
YUC/IEHHA.
Yomy 6 komn'tomepax 8UKOPUCHOBYIOMbCS MAKONHC 8ICIMKOBA MA WUICIMHAOYSIMKO8A
cucmemu YucienHs?

JIBiiikoBa cucTema, 3py4dHa Jijisi KOMI'FOTepiB, JJIs JIIOJAUHU HE3py4Ha uepes ii

TPOMI3JIKICTh Ta HE3BUYHHUM 3aITHC.
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[lepeBeneHHs yucen 13 1ECATKOBOI CHCTEMH Y ABIMKOBY 1 HABIIAKU BUKOHYE
MamuHa. [Ipote, 1106 npodeciiino BUKOPUCTOBYBATH KOMI'IOTEP, CI1J HABYUTHUCS
PO3YMITH CJIOBO MaIIMHU. /{7151 1bOr0 1 po3p00JIeHO BICIMKOBY Ta IIICTHAAUATKOBY
CUCTEMHU.

Yucna B IUX CUCTEMaX YUTAIOThCA Mail’ke Tak caMo JIETKO, K JECSATKOBI,
BUMAararoTh BIAMIOBIHO Y TpH (BiCIMKOBA) Ta B YOTUPH (IITICTHAIISITKOBE) pas3u
MEHIIIE PO3PSIIB, HIK Yy ABIUKOBIN cuctemi (amke uncia 8 1 16 — BIAMOBIAHO, TPETIiid
Ta YETBEPTUH CTYyNEHs uyucia 2) .

Ilpasuno nepesedennsn 8icimkosux i WICMHAOYAMKOGUX UUCEl Y 0BIUKOBY
cucmemy 4YucjieHH.

[lepeBeaeHHs BICIMKOBUX 1 IIICTHAIISATKOBUX YUCEIN Y IBIIKOBY CUCTEMY
JyKe TIPOCTUN:

JIOCUTh KOXKHY LIU(PPY 3aMIHUTH €KBIBaJICHTHOIO Ti1 IBIIKOBOIO Tpiaioio
(Tpiiikoro mudp)

a00 30U TOM (UETBIpKOIO ITUDD).

Hampuxnan:

[Io6 mepeBecTH YUCIIO 3 ABIMKOBOT CHCTEMH Y BICIMKOBY ab0
IIICTHAIIATKOBY, HOTO

noTpiOHO PO30UTH BIIIBO 1 BIIPaBO BiJl KOMH Ha Tpiaju (71 BICIMKOBO1)
a00 301IUTH

(I71s1 MICTHAIIATKOBOT) 1 KOXKHY TaKy IpyIly 3aMiHUTH BiATIOBITHOIO
BICIMKOBOIO

(IIICTHAAIATKOBOIO) IIU(GPOIO.

Hanpuxknan,

Ilpasuno nepesedennsn yino2o yucia 3 0eCAMKOE0i cucmemu 6 IHuLy HO3UYIIHY
cucmemy 4ucjieHH.

Ax nepesecmu yine uucio 3 0ecimKo8oi cucmemu 8 iHuLy NO3UYItUHY CUCmeMmy
YUCiIeHHA?

[Ipu nepeBeieHH] IOTO AECATKOBOTO YKMCJa B CUCTEMY 3 MIJCTABOIO q
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1oro HeoOX11HO
MOCJTITOBHO IUTUTH Ha ( JOTH, TOKU 3aJIUIITUTHCS 3aJIUIIOK, MEHIITHA 91
piBHM q—1.
Yucio B cucTeMi 3 MiJICTaBOIO  3aMUCYETHCS SIK MOCIIITOBHICTh
3QJIMIIIKIB B/l pO3MOJILTY,
3aMMCaHKNX y 3BOPOTHOMY MOPSAAKY, TOYMHAIOYH 3 OCTAHHBOTO.
[Tpuknax: IlepeBectu unciao 75 3 AECATKOBOI CUCTEMH B ABIHKOBY, BICIMKOBY
Ta NICTHAIIATKOBY:
Binmosine:7510 = 1001 0112 = 1138 = 4B16.
Ilpasuno nepesedennsn Oecamxosoi Opooi ¢ OyOb-aKy IHULY NOZUUIIHY
cucmemy YucjieHH.
Ak nepesecmu npasuivhy 0ecimiogy Opood 8 0Y0b-Ky iHULy NO3ZUYILIHY CUCTEMY
yucienua?
[Tpu nepeksnaai mpaBUIBHOT 1€CATKOBOI IpOOU B CHCTEMY YHMCIICHHS 3
OCHOBOIO
HEOOXI1JTHO CITOYaTKy caM Jpid, a MOTiM APOOOBI HACTUHHU BCiX
HACTYITHUX TBOPIB
MIOCJTIJIOBHO MHOYKUTH Ha (], BIIIOKPEMITFOIOUH ITICIIS KOKHOTO MHOKCHHS
17Ty YaCTUHY
TBOPY. UMCII0 B HOBili CHCTEM1 YHCIICHHS 3aIIUCYETHCS K TOCIIIIOBHICTh
OTPUMAHUX

ILTMX YaCTHH TBOPY.

Apugpmemuuni onepauyii y no3iyiniHux cucmemax 4YuciaeHH:.

MHnoscennn BUpOOISIETHCS 10 THX Iip, TIOKHU JAPiOHA YaCTUHA TBOPY HE CTaHE
piBHOIO HYIO. e 03Hauae, 1o 3po0eHN TOYHUH TTepeKIaa. Y MPOTHICKHOMY
BUTIAJIKY TIEPEKIAT 3AIMCHIOETHCS 10 3aaHO01 TOYHOCTI. JIOCHUTH Ti€i KITbKOCTI (P
B pE3YJbTaTi, SIKE MOMICTUTBCSI B KOMIPKY.

[Mpuknan:IlepeBectu uncno 0,35 3 1eCATKOBOT CUCTEMH B IBIMKOBY, BICIMKOBY

Ta MICTHAIISITKOBY:
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Bignogins:0,3510 = 0,010112 = 0,2638 = 0,5916.
Ak nepesecmu wuco 3 08iliIKOBOI (8IiCIMKOBOI, WICMHAOYAMKOSIl) cucmemu 8
oecsimkogy?
Ilpu nepesedenni uucna 3 08itik080I (8iCIMKOSIl, WICMHAOYAMKOBILL)
cucmemu 8 0ecsimKo8y
mpeba ye 4ucio nooamu y ueiidi Cymu Cmynetia 1o2o cucmemu
YUCTIeHHAL.
[Ipuxkmagu:
PosristHemMo JuIe Ti CHCTeMH YUCIICHHS, 1110 3aCTOCOBYIOTHCS B KOMITFOTEpax
— JIECSITKOBY, IBINKOBY, BICIMKOBY Ta IIICTHAIUSATKOBY.

Ak supobnisiromocs apugmemuyni onepayii' y no3UYiuHUx cUcmemax 4YucieHHs?
PosrnsiHeMo ocHOBHI apudMeTHUHI orepallii: CKJIaJlaHHs, BITHIMAaHHS,
MHOJKCHHS Ta po3mo ii. [IpaBuia BUKOHAHHS WX OIepalliii y IeCATKOBIi cucTemi

n00pe BiIoMi - 1€ T0JJaBaHHS, BITHIMAHHS, MHOXKEHHS CTOBITYMKOM 1 PO3IOILT
kyToMm. L{i mpaBusia 3aCTOCOBHI 1 JIJIs1 BCIX 1HIIMX MO3HUI[IHHUX CUCTEM YHCIICHHS.
Tinbku TaOIUIIAMU CKJIAJIAaHHS Ta MHOXKEHHS TpeOa KOPUCTYBATUCS CHEIIaIbBHUMHU
JUTSL KOYKHOT CHCTEMH.
. Hooaeanns

Tabnumi ckimagaHHs JIETKO CKJIACTH, BUKOpHUCTOBYOuH [IpaBuio PaxyHky.

JlogaBaHHS B IIICTHAAIATKOBIA CUCTEMI

[Tpu noxaBauHi MdPU CYMYIOTHCS 32 PO3PSIAAMH, 1 AKIIO MPH IIbOMY BUHUKAE
HAJIJTUIIOK, BiH IIEPEHOCUTHCS BIIIBO.

npuxian 1.Cxiagemo uncna 15 ta 6 y pisHUX cHUCTEMax YUCICHHS.

[TictramsgTkoBa:F16+616 BigmoBigs:15+6 = 2110 =
101012
= 258 = 1516.
[leperipka.llepeTBopumo

OTpUMaHI1
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CYMHU JI0 J€CSITKOBOTO BUAY:

101012 =24+ 22 + 20 =16 +4
+1

=21,258=2*81+5*80=
16 +5

=21,1516 =1*161 + 5 * 160

16 +5 = 21.

npukiaja 2.Cknagemo uucna 15, 7 ta 3.

[lictHaangrkoBa:F16+716+316

Bigmosigs:5+7+3 = 2510 = 110

012

= 318 = 1916.

[TepeBipka:110012 = 24 + 23 +
20 =

16 +8 +1=25318=3*81 +1
* 80

=24+1=25,1916=1*161+
9 *

160 = 16 +9 = 25.

ITpuxnan 3.Cxnanemo uncna 141,5 ta 59,75.
Bignosins:141,5 + 59,75 = 201,2510 = 11001001,012 = 311,28 = C9,416

[lepesipka.llepeTBOprMO OTpUMaH1 CYMHU JI0 IECATKOBOTO BUY:

11001001,012 =27+ 26 + 23+ 20+ 2-2=201,25311,28=3*82+1- 81+ 1 * 80
+2*8-1=201,25C9,416 =12 *161 + 9 * 160 + 4 * 16-1 = 201,25

Bionimannsa

[Tpukan 4.Bimaimemo oguauito 3 yucen 102, 108 ta 1016
[Mpuknan 5.Binnimemo oaunwuito 3 yucen 1002, 1008 ta 10016.
[Tpuknan 6.BigaiMemo uucio 59,75 3 uncma 201,25.

Bignosiny:201,2510 - 59,7510 = 141,510 = 10001101,12 = 215,48 = 8D,816.
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IlepeBipka.llepeTBoprMO OTpUMaH1 PI3HULIL A0 JECATKOBOIO BUIY:
10001101,12=27+23+22+ 20+ 2-1=141,5;21548=2*82+1*81+5*80 +
4*8-1=141,5;8D,816 =8 *161 + D * 160 + 8 * 16-1 = 141,5.

) Pozmnooccennsn

BukoHyroun MHOKEHHSI 0araTO3HauYHUX YMCEN y PI3HUX NO3ULIHHUX CUCTEMAX
YUCJIEHHS, MOXXHA BUKOPUCTOBYBATH 3BUYAWHUN aJITOPUTM MEPEMHOKEHHS YHCEIl Y
CTOBITYHMK, aJie NP [IbOMY PE3YJIbTaTU MEPEMHOKEHHSI Ta CKJIaJJaHHs OJHO3HAYHHUX
guces HeoOXiTHO 3aM03uYyBaTH 3 BIAMOBITHUX aHAI30BaHOT CUCTEM1 TaOJIUIIb
MHO>KEHHS Ta J10/1aBaHHS.

3BaXkar04yM Ha HAJI3BUYANHY MPOCTOTY TaOJIUI[I MHOKEHHS B JIBINKOBIN
CUCTEM1, MHOKEHHS 3BOJIMUTHCS JIUIIE J0 3pYIIEeHb MHOXXEHHS 1 J10/1aBaHb.

[Tpuknan 7.1lepemuox’uUMO yncna 5 ta 6.

Bigmosigs:5 * 6 = 3010 = 111102 = 368.

[Tepesipka.llepeTBopuMo oTprMaHi TBOPH 10 jAecsiTkoBoro Buay: 111102 = 24
+23+22+21=30;368=3-81+6-80=30.

ITpuxnan 8.Ilepemuokumo urcna 115 ta S1.

Binmosine:115 * 51 = 586510 = 10110111010012 = 133518.

ITepesipka.llepeTBopuMO OTpHMaHi TBOPH JI0 ACCATKOBOTO BUIY:
10110111010012 =212 + 210 + 29 + 27 + 26 + 25 + 23 + 20 = 5865; 133518 =1 *
84+3*83+3*82+5*81+1*80=5865.

. Ilooin

[Toxin y Oyab-skiit MO3UIIMHINA CHCTEM1 YHCIICHHS ITPOBOJIUTHCS 32 TUMU
CaMUMU TIpaBUJIAMH, SIK 1 TIOJIUT KYTOM Y JAE€CSATKOBIM cucTeMi. Y JABIHKOBIH cucTeMi
PO3MOLT BUKOHYETHCS OCOOIMBO IPOCTO, aJKe Yeprosa 1udpa 4acTKU MOKe OyTH
nuuie HyjieM abo OAMHULEIO.

[Tpuknan 9.Po3ninumo uncno 30 Ha 6.

BignoBins:30: 6 = 510 = 1012 = 58.
[Mpuknan 10Ioainumo uncno 5865 na 115.
BicimkoBa:133518 :1638
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Binnosine:5865: 115 = 5110 = 1100112 = 638.

[Tepesipka.llepeTBopuMO OTpUMaH1 YaCTKH J0 AecsTkoBoro Buay: 1100112 =

25+24+21+20=51;638=6*81+ 3 *80=>51.

[Tpuknax 11.Po3ainumo yucio 35 Ha 14.
BicimkoBa:438 : 168
Binnosine:35: 14 = 2,510 = 10,12 = 2,48.

[Tepesipka.llepeTBopuMO OTprMaH1 YaCTKOBI J0 JiecsITKOBOro Buay: 10,12 =

21+2-1=25;248=2*80+4*8-1=25.

SN »n B~ W N =

KonTposbHi 3anuTanns:

. Axum € iHDOopMmarria?

. SIx mepemaetbes iHopmarti?

. Sk BUMIpIOETHCS KUTBKICTh 1H(POpMAIIii?

. lITo Take cucteMa YUCIACHHS?

. SIk MOPO/KYIOTHCS LILIK YUCiIa Y MO3IIMIHHNX CHCTeMaX YUCIICHHS ?

. SIxi cucTeMu YMCIICHHS YUCIICHHS! BUKOPUCTOBYIOT (haxiBIli CIIIIKYBaHHS 3

KOMITIOTEPOM ?

. YoMy It0/Ti KOPUCTYIOTHCS ACCATKOBOIO CHUCTEMOIO, 3 KOMIT'IOTEPHU ABIHKOBOIO?

. Sk mepeBecTH 11iJ1e YHCIIO 3 AECATKOBOI CUCTEMH B IHIITY MO3UIIHHY CUCTEMY

YUCIEHHI ?

. Sk mepeBecTH MpaBUJIbHY JECATKOBY P00 B OyAb-sIKY IHIITY MO3ULIIMHY CUCTEMY
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YUCIICHHS ?

10. SIx mepeBecTH YKCIIO 3 IBIHKOBOI (BICIMKOBO1, IIIICTHAAIATKOBIN) CUCTEMH B
JECITKOBY?

11. Sx BupoOasit0ThCA apuMEeTUYHI onepallii y HO3ULUIHHUX CUCTEMAaX YUCICHHS

(monBaHHS, BITHIMaHHS, PO3MHOXKEHHSI, TIOJI11?7

Po3ain V
OCHOBHI IITPUHIIAIIA PO3POBKH AJII'OPUTMIB I IIPOT'PAM

Emanu piwenna 3a60anna na EOM
BapTo BuminTH Taki eTanu miATOTOBKY Ta PO3B'SI3aHHA 3aBJIaHb 3a
nonomoroto  EOM: mocTtaHoBKa 3aBaaHHs, BHUOIp METOAy, po3poOkKa
aNropuT™My, CKJIaJaHHS Mporpamu, BBeAeHHS 11 B mnam'site EOM,
HaJaro/pPKCHHsI MPOTpaMu, ii TeCTyBaHHSA Ta MIATOTOBKA JOKYMEHTAIIii.
He MoHa irHopyBaTH >K0JTHOTO 3 IIUX €TaIliB.

Pimenns Oyab-skoro 3aBaanHs Ha EOM ckiamaeTbes 3 IEKIIBKOX
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eTarniB, cepe]] IKUX BapTO BUILIIUTH OCHOBHI:
1. TIOCTaHOBKA 3aBJIaHHS,
2. ¢opmanizanis (MaTeMaTH4YHa MMOCTAHOBKA 3a/1ayi);
3. BUOIp (a00 po3poOka) METOY pillICHHS;
4. Po3poOKa anroputMmy (aaropurTMmizailis);
5. CKJIaJlaHHA mporpamu (IporpaMmyBaHHs), BBEICHHS il B MaM'dATh

EOM ;

6. HaJIarOJKEHHS IIPOTrpamH, il TECTYBaHHS;
7. obuuclieHHs i 00poOKa pe3ysbTaTiB.

[TocnioBHE BUKOHAHHS BKa3aHUX €TaIliB CTAHOBUTH TOBHHUH LUK
PO3pOOKH, HAIATO/KEHHS 1 00YKCIICHHS ITporpamu. HaBeneHuii po3moaii
€ YMOBHHM, aJie¢ HE BapTO IrHOPYBATH JKOJHOTO 3 IIUX eTariB. Po3risHemMo
HAWOUTBII 3arajibHl ¥ HEOoOXimH1 ertamd. Pa3oM 13 3a3HadeHUMU
kopuctyBad EOM y mpotieci pillieHHsI 3aBIaHHS MOXE BUKOHYBATH TaKOX
Taki eTramnu, SK BUOIp MOBHU IpOrpamMyBaHHS, OMUC CTPYKTYpU TaHUX,
ONTHUMI3allisl IPOTPaMU, TECTYBAHHS, IOKYMEHTYBaHHS | iH.

ITocTaHoBKa 3aBIaHHA.

[Ipu mocTaHOBII 3aBIaHHs TEPIIOPSIHY yBary Tpeba MpUILTUTH
3$ICYBaHHIO KIHIIEBOi METH ¥ BHUPOOJEHHIO 3arajbHOTO IIIXOMY MO
JOCITIJKYBAaHOT MpOoOJIeMH; 3'ICYBaHHIO, UM ICHYE PIIICHHS ITOCTABICHOTO
3aBIaHHS ¥ YW €IMHE BOHO; BUBYCHHIO 3arajbHUX BJIACTHBOCTEH
po3rsHyTOro (i3MYHOTO sBHINA ab0 00'€kTa, aHai3y MOXKIUBOCTCH
koHkpeTtHoi EOM 1 manoi cuctemu mporpamyBanHsa. Ha npomy erari
noTpiOHe TIIMOOKE PO3YyMIHHS CEHCY MOCTaBICHOTO 3aBaaHHs. [[paBuibHO
chopMyIIFOBaTH 3aBJaHHS 1HOI HE MEHII CKJIaAHO, HK T1BUPININTH.

dopmaJtizamis.

dopmadnizailis, SK MPaBUIO, MOJSATaE y MoOyAOBI MaTeMaTHYHOI
MOl PO3IJISTHYTOTO SIBUINA, KOJW B PE3yJibTaTi aHaji3y CYTHOCTI
3aBJIaHHSI BU3HAYAIOTHCS 00CAT 1 crierudika BUXIAHUX JAaHUX, BBOAUTHCS

CHUCTECMa YMOBHHX ITIO3HAYO0K, BCTAaHOBJIKOETHCA HpI/IHaJ'IC)KHiCTB
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pPO3B'SI3yBaHOTO 3aBJaHHS JO OJHOTO 3 BIJOMHUX KJaciB 3aBAaHb 1
BUOMpAETHCS BIAMOBIAHUN MareMaTuuHui anapar. [Ipu upbomy notpioHo
BMITH C(OPMYJIIOBATH MOBOIO MaTEMaTHKU KOHKPETHI 3aBAaHHs (DI3UKH,
MEXaHIKH, €KOHOMIKH, TEXHOJOrili ¥ T. m. [[ns ycmimHoro mnojonaHHs
IbOr0 €Tamy MOTPIOHI HE TUIBKK COJIIIHI BIOMOCTI 3 BIAMOBITHOI
MpeAMETHOI Taly3i, aje ¥ rapHe 3HAHHS OOYMCIIIOBAJIbHOI MaTeMaTHKU,
TOOTO THUX METOAIB, SKI MOXYTh OyTHM BHUKOPHUCTaHI MpH pIIICHH]
3aBJIaHHS Ha KOMIT I0TEPi.

[ToBHa mTocTaHOBKA OaraThbOX CKJIQJAHWX 3aBJaHb HE3JIMCHCHHA
3acobamMu  OOYHMCITIOBAaNBbHOT TeXHIKM. ToMmy Wi 3aBAaHHS MOTPIOHO
cnponryBaTi. ['paMOTHE CIPOIIECHHS 3aBJIaHHS HEMOXKIIMBE 0€3 rapHOTO
NOJIaHHA MpO Te, sKi (pakTopu ¥ mapaMeTpu HAWOLIBII BaXJIMBI1 IS
JOCJIIJDKYBAHOTO 3aBAaHHSA, a sKi - MeHI icToTHI. [Ipu mpomy myxe
BaXJIMBO 3HATH, SIKa 3 MOXJIMBUX PO3PAXyHKOBHUX CXEM MOKE MPUBECTH
710 CHPOIICHHS OOYMCITIOBAJIBHOTO XapakTepy, OOyMOBIEHHX BHOOPOM
00UYHCITIOBATLHOTO MeTOny. SKIO HasBHUX 3aCO0IB HEIOCTATHHO, TO1
HEOOXI1THO pO3pOOUTH HOBUM MIIX11, HOBI METOIN TOCIIKEHHS.

Buoip MeTony pimeHHs.

ITicms Toro SK BH3HAUYCHO MaTeMaTH4YHE (HOPMYIIFOBAHHS
3aB/IaHHs, Tpebda BUOpATH METOJ HWOTO pillleHHs. 3arajioM, 3aCTOCYBAaHHS
OyIb-SKOTO METONYy TMPUBOAUTH N0 TMOOymoBU pany dopmyn i
dbopMyNnOBaHHS TPaBWI, 10 BH3HAYAIOTh 3B'A3KM MDK  IUMHU
dbopmynamu. Bce 1me pos3OumBaeThcs Ha OKpemi il Tak, 1100
OOYHMCITIOBATBLHUHN TIpoIiec MIr OyTH BUKOHAaHWW MammuHOw0. [Ipu BubOpi
MeTromy Tpeba BpaxoByBaTW, no-nepuie, CKIAIHICTh QGopMyn i
CIIIBBIIHOIIEHD, MTOB'I3aHUX 3 TUM a00 IHIIUM YHUCEIbHUM METOIOM, KO-
Opyee, HEOOXIIHY TOYHICTh OOYHCICHb 1 XapaKTEPUCTHUKH CaMOTro
Metony. Ha BuOip meroay pilleHHsS BEIUKHI BIUIMB MalOThb CMaku
3HAHHS CaMOTO KOPUCTyBava.

el etan - HallBaXXJIUBIMIMI y Mpoueci pillleHHS 3ajadi. 3 HUM
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3B's13aH1 YACIIEHHI HEBJIayl, SIK1 € pe3yJbTaTOM JETKOBAXKHOI'O MIXOAY 10
noMusoKk oOuuciensb. Ilpu pimenHi 3aBmanHs Ha EOM HeoOXinHO
nam'atatd, WO OyIb-IKUU OAEpKYBaHUU pe3yJabTaT € HaOJIMKEHUM!
k1o BiIOMO aJrOpUTM TOYHOIO pIlIEHHS, TO KpPIM BHUMIaJIKOBHUX
noMmwiok (3060iB y pobGori EOM), MOXIMBI NOMHUJIKH, MOB'A3aHI 3
oOMexxeHoro TouHicTiO0 nmojanHs yucen B EOM. Ilpu oOuucieHHsX, 110
MOJIATAIOTh Y 3HAXO/DKEHHI pe3ysIbTaTy i3 3aJaHUM CTYIIEHEM TOYHOCTI,
BUHUKAE JIOJATKOBA IOTPINTHICTh, SKY, SKIIO MOXJIHMBO, OIHIOIOTH Ha
naHomy etari (o Buxoay OesmocepeaHbo Ha EOM). Ils morpimHicTh
BU3HAYAETHCSI OOPAHUM YHCEIIbHUM METOAOM PIllIEHHS 3aBIaHHS.

Po3pobka anropurmy.

Jlaawmii etam mojsirae B PO3KJIaJaHHI OOYMCIIOBAIBHOTO MPOIIECY
HAa MOXJIMBI CKJIQJIOBI 4YaCTHHHW, YCTAaHOBJICHHI TOPSIAKY IXHBOTO
IPOXO/KEHHS, OMHUCI 3MICTY KOXKHOI TakOi YaCTWHU B Tid abo 1HIIIN
dopmi ¥ HACTymHIM TIepeBipii, 110 TOBUHHA IIOKa3aTH, YU
3a0e3IeuyeThCsl peaizallisi 00paHoro MeToay. Y OUIBIIOCTI BUMAAKIB HE
BIAETHCS BIApa3y OJlepKaTH 3aJ0BUIBHUN pe3yJIbTaT, TOMY CKJIaJaHHS
AITOPUTMY MPOBOAUTHCS METOAOM «CIPOO 1 YCyHEHHS MOMUJIOK» 1 JJIS
OJIEp)KaHHS OCTaTOYHOTO BapiaHTy MOTPIOHO KiTbKAa KPOKIB KOPEKIii 1
aHamizy.

SIx mpaBmiio, y mpoIeci po3pOOKH alTOPUTM MPOXOIUTH KUTbKa
eramiB  meramizamii. CroyaTKy CKIAJaeTbcsl YKPYIIHEHA  cXema
ANTOPUTMY, Y SIKId BIAOWBAIOTHCS HAWOLIBIN BaXKJIMBI M 1CTOTHI 3B'A3KH
MDK JOCHIJKyBaHUMHU Tmporecamu (abo yactuHamu mporecy). Ha
HACTYITHUX €Talax pPO3KPUBAIOTHCSA (JETANMI3YIOThCSI) BHJIUICHI Ha
MOTIEPEIHIX eTanax YacTUHU OOYMCIIOBAIBHOTO TPOIECY, M0 MAaloTh
NesKe caMOcCTiiHe 3HadYeHHS. KpiM Toro, Ha KOXKHOMY eTari jaerajizarii
BUKOHYEThCS OaraTtopasoBa nepeBipka 151 BHUIIPABIICHHS
(BimmpanboByBaHHs1) cxemu airoputmy. IlomiOHuii miaxim A03BOJISIE

YHUKHYTH MOXIINBUX IIOMHUJIKOBHUX piHIeHI).
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OpieHTyIOUNCh HA BEIUKOOJIOUHY CTPYKTYpYy ajrOpUTMy, MOKHA
HIBUAIIE W MpocTilleé po3poOUTH KUIbKAa PI3HUX HOro BapiaHTIB,
MIPOBECTH iXHIM aHaNi3, OLIHKY i BUOpaTH HalKpalui (ONTUMATbHUN).

Edekr noeranHoi neranizaiii aaroputMy 0araTto B 4oMy 3aJ1€KUTh
Bl TOr0, SIK 3AIMCHIOETBCA WMOro CTPYKTypu3allisi: pO3UICHOBYBAHHS
QITOPUTMIYHOTO TPOIleCYy Ha CKJIQJ0BI YaCTUHHU, IO TIOBUHHE
BHU3HAYATHUCS HE CBABOJICK0 KOPUCTYBayda (MpOrpamicra), a BHYTPIIIHHOIO
Jorikol0 camoro mporecy. KoXHUM eleMEeHT BEeIWKOOIOYHOI CXEeMH
QITOPUTMY TOBHHEH OYTH MaKCHUMaJIbHO CAMOCTIMHHM 1 JIOT1YHO
3aBEPIICHUM y TAKOMY CTYTIEH1, 11100 MOJabIly HOro JAeTani3alio MOKHA
OyJn0 BUKOHYBAaTHM HE3QJIECKHO BIJ JAeTamizamii 1HIUX enemeHTiB. Lle
CTIPOIIYE TPOIEC MPOCKTYBaHHS alTOPUTMY H TO3BOJISIE 3IHCHIOBATH
1oro po3poOKy Bpo3aApid 0THOYACHO KUJIBKOMa BUKOHABIISIMU.

VY mnporeci po3poOKH aNrOpuTMy MOXKYTh BHKOPHUCTOBYBATHCSA
pi3HI cmocoOuM ¥Oro omucy, IO BiAPI3HSAIOTBCA 3a MPOCTOTOIO,
HAOYHICTIO, KOMIIAKTHICTIO, CTyINeHeM dopmMaiizallii, opieHTaIli€l0 Ha
MalllMHHY  peai3alil0 ¥ IHIIUMH T[OKa3HUKaMHU. Y  TIPAKTHUII]
porpaMyBaHHs HAHOLIBIIIOTO MOIMMUPEHHS HAOYIIHN:

1. CIIOBECHHM 3aIUC aJITOPUTMIB;

2. CXEMH aJTOpPUTMIB,;

3. mceBaoKo ((hopMasibHI alrOpUTMIYHI MOBH);

4. crpykryporpamu (miarpamu Hacci - Illneiinepmana) . PozpoOka

ANTOPUTMIB € B 3HAYHIM Mipi TBOPYUM,

EBPUCTHYHUM TPOIECOM 1, SIK TMPaBUJIO, BUMAra€ BEIMKOI epyaHIlii,
BUHAXIUIMBOCTi, HECTAHAAPTHUX 1 HETPAAUIIIHHUX TMIAXOIIB IO
pIlICHHS 3aBIaHHS.

CriaaHHe IPOrpamMm.

[Tomannst anroputMy y hopmi, IO JOMyCKae BBEICHHS B MaIIUHY,
MepeKsaa Ha MallMHHY MOBY € 3aBJIaHHSMH €TaIy CKIaJaHHS MPOTpaMu

(nporpamyBanHsi). ToOTO po3pOoOIECHUN aNTOPUTM 3aBAaHHS HEOOXITHO
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BUKJIACTH MOBOIO, 1110 Oyzae 3po3ymuia EOM 6e3nocepenbo abo micis
MOMEePEeIHhOT0  MAUIMHHOrO  mepekiany. Big  Bubopy  MoBu
MIPOTPaMyBaHHS 3aJICKUTh TMPOIEC HAIATOHKCHHS MPOrpaMH, Mia dYac
AKOr0 MporpaMa Ha0yBa€ OCTaTOYHOI'O POOOUOT0 BUTIISLY.

HaJjaroaskeHHs1 nporpamu.

CknagaHHs mporpaMu SBJiss€ COOOI0 TPYJIOMICTKUH mpoliec, 110
BUMAara€ BiJl BUKOHABIl HANpyXeHOi yBarw. lIpakTuka rmokasye, 1o B
OOYHMCIICHHSIX BapTO YHHKATH TOCIIIIHOCTI ¥ JOTPUMYBATHUCS 30J0TOTO
NpaBWIa: «Kpaile MEHIIe, Ta Kpamie». AJlle Ha TOTEPeIHIX eTamax
CTUTBKH MOJKJIMBOCTEH MPUITYCTUTHUCS TIOMUJIKH, 1 IK OM MU PETEIbHO HE
JISUTH, CIOYaTKy CKJIajJceHa IporpamMa 3BHYAHHO MICTHUTh TOMMIIKH.
Mamna abo He MOXe JaTd BIAMOBIAI, a00 HABOJAWTH HENpPaBHIbHE
pIIICHHS.

HanaromkeHHss mouMHaeTbCcs 3 TOTO, LIO0 Mporpama, aKypaTHO
3amucaHa Ha OJaHKY, TMepeBIpsAeTbCS 0e3MocepeIHhO 0CcOo0010, 10
3MIACHUJNIA MIATOTOBKY ¥ TporpaMmyBaHHs 3aBAaHHS. 3'SICOBYETHCS
NPaBWIBHICT, HANUCAaHHS MPOTpaMH, BUSBISIIOTbCA 3MICTOBHI M
CUHTAKCUYHI MOMWIKKA ¥ T.m. [loTIM mporpamMa BBOIAUTHCS y TaM'iTh
EOM 1 momMwiku, 1o 3aJUIIMIACS HEMOMIYEHUMHU, BHUSBISIOTHCS BIKE
0e31mocepeIHbO 3a JIOMOMOTOI0 MAIIIUHU.

JlocBimuenuii kopuctyBad EOM 3Hae, mo HEOOXITHUN MiFOUUi
KOHTPOJIb HAJ] MPOIECOM OOYHMCIICHB, SKUU JO3BOJIIE BYACHO BUSBIATU
i 3amobirati MOMUIKH. J[JIS MBOTO BHUKOPHUCTOBYIOTHCS PI3HOTO POIY
IHTYITHBHI MIPKYBaHHS, NPaBAONOAIOHI MIPKYBaHHA ¥ KOHTPOJbHI
dopmymu. KopucTtyBau - moYaTKiBeIlb YacCTO BBa)KA€ HaJIAroKCHHS
3aiiBUM, a OJCp)KaHHS KOHTPOJBHUX TOYOK - HEMPHUEMHOIO JOJATKOBOIO
pob6otoro. OmHAaK Jyke€ CKOpO BIH TEPEKOHYETHCS, IO IMOMIYK
MPOMYIIEHOI TMOMHJIKM BHMAara€ 3HA4YHO OUIBIIIOTO dYacy, HDK d4ac,
BUTPAYEHU HA KOHTPOJIb.

lapanTi€to MpaBUIBHOCTI PILIECHHS, HAMPHUKIIA, MOXE CIYXKUTHU:
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a. TIepeBipKka BUKOHAHHA yMOB 3aBJaHHsA (HANpUKIan, JJs
anreOpaiyHoOro pIBHAHHS 3HAMIEHI KOPIHHSA MIACTABISIIOTBCA Y
BUXIJIHE PIBHSHHS U MEPEBIPAIOTHCS PO3XOKEHHS JIBOI M paBoi
YaCTHUH);

0. SKICHUH aHall3 3aBIaHHI;

B. IepepaxyBaHHs ([0 MOXJIMBOCTI IHIIMM METOJIOM).

Jis  eIKuX CKJIATHUX 32 CTPYKTYpOIO Tporpam  Mporec
HaJIarO/DKCHHS MOXE 3a)KaJlaTH 3HAYHO OUTbIIE MAIIMHHOTO 4acy, HiX
came pimeHHss Ha EOM, ToMy 110 mOraHo CIJIaHOBaHI MPOIECH
aNTOpUTMi3allii, MpOrpaMyBaHHS 1 HaJaro/PKeHHsS MPHUBOIATH [0
NOMHJIOK, $SIKI MOXYTh OyTH BHABJICHI JHIIE Michs OaraTopa3oBUX
NEPEBIPOK.

Oo04yucaenns it 00podKka pe3yJbTaTiB.

TinbKu TICHs TOTO SIK 3'SIBUTHCA MOBHA BIEBHEHICTD, 110 MPOrpaMa
3a0e3nedye OJiepKaHHs MPABWIBHUX PE3YJIbTATIB, MOXKHA MPHUCTYNATH
Oe3nocepeIHbO 10 PO3paxyHKIB MO Tporpami. be3mocepenaHe pimeHHS
3aBnanHs Ha EOM He BuMarae oOOB'I3KOBO1 ywacTi kopucTyBaua. Lls
poboTta BuKOHYyeTbes ornepatopom EOM. Tlopsimox poboTu Ha mammHi
npy  pIlICHH] 3aBIaHHS JOKJIAAHO OMHUCYEThCS B IHCTPYKIi 10
nporpamu.  Ilicas  3aBepuieHHS  pO3paxyHKIB  HAcTylae  eTain
BUKOPHUCTAHHS Pe3yJbTaTiB 00UUCIEHD Y MPAKTUYHIN JISTIBHOCTI 200, K
TOBOPSTH, €Tall BIPOBAHKEHHS pe3yNbTaTiB. [HTepnpeTallis pe3yabTaTiB
OOYHMCIICHh 3HOBY HAJICKHUTh J0 Ti€l MPEAMETHOI raiay3i 3HaHb, 3BIAKU

BHUHHKIIO 3aBJAaHHII.

Anzopummu

AJITOPUTM — OIKC TIOCITIIOBHOCTI i (TJ71aH), CYBOpPE BUKOHAHHS SIKUX MMPU3BOIUTH

JI0 BUPIIICHHS MOCTaBICHOIT 3a/1a4i 3a KiHeI[b KUTbKOX KPOKIB.
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BaacTuBocTi anropurmis:

1. IuckpeTHICTh (AJITOPUTM MMOBUHEH CKJIAJIaTUCS 3 KOHKPETHHUX 1M, 1110
BUILJIMBAIOTH Y NMOPAJZIKY);2. JlerepMiHOBaHICTb (Oyb-gKa Aisl Ma€ OyTH CTPOTO 1
HEJIBO3HAYHO BU3HAYEHO B KOXKHOMY BUNAJKY);3. KiHIeBIcTh (KOXkKHA Aisl Ta
QJITOPUTM B LIJIOMY IMOBUHHI MAaTH MOXJIMBICTH 3aBEPIICHH );

4. MacoBicTb (0IMH 1 TOI caMUil aITOPUTM MOXHA BUKOPUCTOBYBATH 3 PI3HUMU
BUXIJIHUMH TaHUMH ;5. Pe3yabTaTUBHICTD (B1ICYTHICTh IOMHJIOK, aJTOPUTM
NOBUHEH MPU3BOAMTH JI0 PABUIIBHOTO PE3YNBTATY JUIsl BCIX JOMYCTUMHMX BXITHUX

3HAYCHB ).

Buamn anropurmis:

1. JliniitHU#E anroput™ (omuc Jii, 1110 BUKOHYIOTHCS OJHOPA30BO B 3aIaHOMY
nopsaky);2. Lukniuauii anroput™ (Onuc i, sSiKi MOBUHHI OBTOPIOBATUCS BKa3aHE
YHCIIO pa3iB a00 MOKKU He BUKOHAHO 3aBAaHHs);3. Po3ranyKyBajibHUM alnroputm
(asropuT™, y SIKOMY 3aJIe’)KHO BiJl yMOBU BUKOHYEThCS 2060 ofHa, a00 iHIIA
MOCJTITOBHICTG i) 4. JIOMOMDKHUM aJITOPUTM (JITOPUTM, SIKUH MOXHA

BUKOPUCTOBYBATH B IHIIMX aIrOPUTMaXx, BKa3aBIIU JIUIIIE HOTO iM's).

J171s1 HAOYHOTO YSBJICHHS aJTOPUTMY IITUPOKO BUKOPUCTOBYEThCS Tpadiuna ¢popma -

OJIOK-CXEMa, 10 CKJIAAAETHCA 31 CTaHIapTHUX rpadidyHuX 00'€KTIB.
, I A b |

Bua crangapTHoro

. IIpu3HayeHnHs
rpadgiunoro 06'exra p
[ Haano ] [ToyaTok anropuTMy
[ Koner ] Kinerp anroputmy
Jis1, 110 BUKOHYETHCS,
I'ynsio 3aIUCYEThCS BCEPEIUHI
PSIMOKYTHHKA
Berpesy? YMoBa BUKOHAHHS 11

3aIUCYETHCS BCEPEAMHI pOMOY
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@ JIlUUNBHUK y TIOBTOPIB

—_—
l Ilocn1goBHICTE BUKOHAHHS J1H.

Crajii cTBOpEeHHSI AJITOPUTMY:
1. Anroput™m mMae OyTH npeacTaBieHul y popmi, 3p0o3yMiiil JIt0IMH1, SiKa HOoro
po3pobuisie.2. Anroput™ Mae OyTH MpeACTaBICHUN Y (HOpMi, 3pO3yMUTIHA TOMY

00'ekTy (y TOMY YMCII ¥ JIIOJIUHI), SSIKW BUKOHYBaTHUME OMHICAaHI1 B aJITOPUTMI Aii.

O0'exT, sIKUW BUKOHYBAaTHUME aJIFCOPUTM, 3a3BUYall HA3MBAaIOTh BUKOHABIIEM.
Buxonasenp — 00'eKT, IKMI1 BAKOHY€E aITOpUTM. [1eaTbHUMU BUKOHABISIMU €
MalIuHu, podboTH, Komm'torepu. Kommn'torep — 11e aBTOMaTUYHUN BUKOHABEIlh
aNrOpuUTMiB. AJITOPUTM, 3aMMMCAHUN HA "3p03yMUTIOMY" KOMII'FOTEP1 MOBOIO

IMporpaMmyBaHHs, HA3UBAETHCA IIPOTrpamMoOro.

. AKi nonamms euKopucmosyoms ai2opummivHi Mosu?

KoHe MOHSTTS anropuTMIYHOTO MOBHM Ma€ Ha yBa3l I€SIKY CHHTAKCUYHY
OJMHMUITIO (KOHCTPYKIIi0) 1 3yMOBJICH]I HEIO BIACTUBOCTI MPOTPaMHHUX 00'€KTIB UU
nporecy oOpoOKH JaHUX.

[ToHATTSI MOBH BU3HAYAETHCS Y B3a€MO/I11 CHHTAKCUYHUX T4 CEMaHTUYHUX

npaBwii. CHHTaKCUYHI MPaBUIIA TOKA3YIOTh, SIK YTBOPIOETHCS J1aHE
MOHSTTS

3 IHIUX MOHATH Ta OYKB andasiTy, a CEMaHTHYHI MTpaBUjia BUSHAYAIOTh

BJIACTHUBOCTI JaHOI'O IIOHATTA

OCHOBHUMU NOHAMMAMU 6 ANZOPUMMIYHUX MOBAX

OCHOBHUMU TOHATTSIMU B aJTOPUTMIYHIX MOBAaX € TaKl.

Imena(inenTudikaropn) - BAKUBAIOTHCS JJIS MO3HAYEHHS 00'€KTIB TPOrpaMu
(mepemMiHHUX, MAacHUBIB, PYHKIIIN Ta iH.).

Omneparrii. Tunum onepartiii:
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apumernyHionepauii +, -, >,/ Ta iH. ;

JoriyHionepartii ta, abo, He;

orepariii BUTHOCHHH < , >, <=, >= = <>

omeparlis 34inku (iHakiie, "npueaHanns", "KOHKaTeHallii") CHMBOJIBHUX
3HAY€Hb JPY31B 3 OAHUM 3 YTBOPEHHSM OJHOTO JIOBIOTO PAJIKA;

300paxyeThcst 3HAKOM "+,

JlaHi- BeIMYMHU, 110 00pOOIISIOTECS TPOrpamMor0. € Tpu OCHOBHUX BHUJIU

JAaHUX: KOHCTaHTH, IEPEMIHHI 1 MACUBH.

Koncmanmu
KoHcranTtu— 11e naHi, siki 3aiKCOBaH1 y TEKCT1 MpOrpamMu Ta He

3MIHIOIOTBCS Y TIpolLieci 11 BUKOHAHHS.

HpPIKHa}IPI KOHCTAHT:

o

yucioBi’.b, 12;
JorivHiTak (icTuHa), Hi (OpexHs);
cuMBoabpHI"A", "+";

mitepHi"abede", "iHbopmaTuka", "" (MOPOXKHIN PATOK).

[TepeMiHHITO3HAYAOTHCS IMEHAMH 1 MOXKYTh 3MIHIOBATH CBO1 3HAUCHHSI B
X0/l BUKOHaHHS miporpamMu. [lepeMinH1 OyBarOTh 11111, PEYOBi, JIOT14HI,
CHUMBOJIbHI Ta JIITEPHI.

MacwuBH - IOCITIOBHOCT1 OJTHOTHUITHUX €JIEMEHTIB, YUCIIO SKUX (HIKCOBAHE i
SAKUM HagaHo oxHe iM's.IlomokeHHs eeMeHTa B MacHBi OJTHO3HAYHO
BU3HAYAETHCS WOTO IHIEKCaMH (OJHUM, Y pa3i OJTHOBUMIPHOTO MacuBy, abo
KUTbKOMA, AKIIO OaraToMipHHUil MacuB). [HOII MaCUBM HA3WBAIOThH

TAOJTUIIMMU.

Bupasu — npu3HaveHi 1711 BUKOHAHHS HEOOX1THUX 00YNCICHBCKIAIAIOTHCA 3

KOHCTAaHT, 3MIHHHX, TOK)XYUKIB QYHKIIH (Hampukiaz, exp(X)), 00'eTHaHNX 3HaKaMu

omiepartii.

Bupasu 3anucyrorbes SK JIIHIHHUX TOCI1I0BHOCTEN CUMBOJIIB (0€3

MIAPSIKOBUX 1 HAAPSIKOBUX CUMBOJIIB, " OaraTonoBepxoBux " ApoOiB TOIIIO.), 1110
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JI03BOJISI€ BBOJIUTH B KOMIT'FOTEP, MOCII1IOBHO HATUCKAIOYM Ha BIJMOBIIH1 KJIaBilli
KJIaBlaTypH.

Po3pi3Hs110Th BUpa3u apuMeTHUHI1, JOTTYHI Ta PSIKOBI.

o ApudmMeTHuHI BUCIOBIIOBAHHS CIIY>KaTh BUBHAYEHHS OJIHOT'O YUCIOBOIO
3HaueHHs. Hanpukan, (1+sin(x))/2. 3HaueHHs 1boro Bupaszy npu x=0
nopiHtoe 0.5, a 3a x=p/2 - OUHUILII.

o JloriyHi BUCTIOBIIOBAHHS OMUCYIOTH J€SKI YMOBH, 5IKi MOXKYTh
3aJI0BOJIBHSITUCS UM HE 3a/10BOJIbHATUCS. TakKUM YUHOM, JIOT14HE
BUpaXCHHsI MOK€ HaOyBaTH JIMIIIE ABOX 3HaU€Hb - "icTHHA" abo "OpexHs"
(Tak um H1). Po3risiHeMo K IpUKIAL JOTIYHUHN BUpa3 X*X + y*y <r*r, mo
BU3HAUA€ MPUHAIEKHICTh TOUYKH 3 KOOPJMHATAMH (X,Y) BHYTPIIITHBOT
00J1acTi KOJIa pajilyCcoM Ic IIEHTPOM Ha nouyatky koopauHart. [Ipu x=1, y=1,
=2 3HA4YEeHHS I[bOT0 BUpa3y - "ictuHa", a npu x=2, y=2, r=1 - "Opexnsa".

o 3HaueHHS PAJIKOBUX (JITEpPHUX) BUpa3iB — TEKCTU. BOHU MOXYTh BXOIUTH
JTITEpHI KOHCTAHTH, JIITEPH1 3MiHHI 1 JIITepH1 QYHKIIIT, pO3A1ICH] 3HAKOM
oneparii 3uinku. Hampuknan, A + o3Hauae npuenHanHs psaka B o xinns

_n

panka A. Skmo A = "kym ", a B = "3enenuii", To 3HaueHHs Bupazy A + B €
"Ky111 3eJeHuit".

Onepamopu(Komanou).

OmnepaTop - 11e HaOIbIIIE 1 3MICTOBHE TIOHATTSI MOBH: KOXKEH OTIEpPaTop €
3aKiHUYCHOIO ()pa30r0 MOBH 1 BU3HAUYA€ MIEBHUH IIJIKOM 3aKiHUCHHUH eTarr 00poOKH
nanux. Jlo ckiamy onepaTopiB BXOASTh:

e KIIIOYOBI CJIOBA;

e JIaHI;

e BHUPAXEHHS 1 T.1.

OmnepaTopu MOIUIAIOTHCS HAa BUKOHYBaHI Ta HeBUKOHaHI. HeBukoHaHi1
orepaTopy MpU3HAYEHI TSI ONMCY JaHHUX 1 CTPYKTYPH MPOTPaMH, a BUKOHYBaHI - JIJIs
BUKOHAHHS PI13HUX A1l (HAPUKJIIAJ, ONIEpaTop MPUCBOEHHS, OTIEPATOPH BBEACHHS 1

BHBOJY, YMOBHHI ONIEPATOP, ONEPATOPHU LUKIY,

omepaTop MpoLeAypH 1 .).

92



Cmanoapmmua ynKuia anzopummiunoi mogu
1l]o make cmandapmua @ynxyin?
[Ipu BupilIeHH] pI3HUX 3aBAaHb 3a JOMOMOI'OI0 KOMI'toTepa OyBae HEOOX1AHO
oOuuncnuTy Jorapudm abo MOyJIb YUCIIa, CHHYC KyTa 1 T.I.
OOGuucnenHst PpyHKIIIH, IO YaCTO BXKUBAIOTHCS, 3A1IMCHIOIOTHCA 32
JOTIOMOT OO MIAMPOrpaM, 3BaHUX CTAHAAPTHUMU (DYHKIIISIMU, SIKI
3a3majeriab

3amporpamMoBaHi 1 BOyJJ0BaH1 B TPAHCIISITOP MOBH.

. Taonuya cmanoapmuux GyHKYin anzopummivHoi Moeu
SIN(X) cuHyc X sinX, apryMeHT B pajiaHax
COS(X) o0uuncieHHs KocuHyca X cosX, apryMeHT B pajiaHax
TAN(X) TaHTeHC X tgX, apryMeHT B pajiaHax
ATN(X) apKTaHTeHC X ArctgX, -[1/2<X<[1/2,
ABS(X) MOJTyJIb X 1X]

SQR(X) KBaJpaTHUN KOPiHb X X, X>0

EXP(X) ekcroHenTa X eX

LOG(X) HaTypaabHuil Jorapudm X InX, X>0

CDBL(X) MIEPETBOPEHHS B YUCJIO MOJBIMHOT TOUHOCTI

CINT(X) OKPYTJICHHS no  mimoro CINT(15.5)=16 CINT(-6.7)=-7

CLNG(X) (TOBTOTO IIJIOT0) 3HAYCHHS CINT(-6.2)=-6

CSNG(X) MIEPETBOPEHHS B YHCJIO MPOCTOT TOYHOCTI

FIX(X) yCiKaHHS hi (o) mimoro  FIX(-5.6)=-5
(BiIKHMIAHHS I[LIOT YaCTHHH ) FIX(24.07)=24.00

INT(X) 3HAXO/>KEHHSI HAMOLTBIIIOTO INT(15.5)=15 INT(-6.2)=-7
itoro, mo He nepesumye X INT(-6.7)=-7

RND(X) reHepairis ncepaoBumaakoBux yucesn sig 0 go 1

SGN(X) 3HAK Yncha X: SGN(X) = -1, sxmo X <0

SGN(0) =0, saxmo X =0
SGN(X) = +1, sixmo X > 0

Sk aprymenTy QyHKIIH MOXHA BUKOPUCTOBYBATH KOHCTAHTH, 3MIiHHI Ta
Bupazu. Hanpuknan:
sin(3.05) sin(x) sin(2*y+t/2) sin((exp(x)+1)**2)

min(a, 5) min(a, b)  min(a+b, a*b) min(min(a,b),min(c,d))
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KoxHa MoBa nporpaMmyBaHHs Ma€ BIACHUI HAaOIp CTAHAAPTHUX (PYHKLIH.

YuciioBi PyHKIII CHMBOJIBbHUX APTYMEHTIB

3HaueHHAMH IMX (QYHKIIN € yncna, a apryMEHTaMH - CUMBOJIbHI BUPa3u
a00 QyHKIII.
ASC, CVI, CVS, CVD, INSTR, LEN, VAL 11n.

CumBoJIbHI QyHKILIT

3HaueHHAMH 1UX (QYHKIIH € JaHmoxkK cuMBoiiiB. CHRS,

LEFT$, RIGHTS$, MID$, STRINGS, LTRIMS i in.

Apugpmemuuni eupazu

Ak 3anucyromsca apugpmemuyni supazu?

ApudmMeTndH1 BUpa3u BIAMOBIAAIOTH 3arajbHONPUNUHATHM ajredpaidHum
BUpazaM. Jlo HUX MOXYTh BXOJIWUTH KOHCTaHTH, 3MiHHI, (YHKII, 3'€THaHI
3HaKaMHM apumeTHyHUX omepallii. Pe3ympraToM apudMeTHdHOrOo BHpa3y €
gucio. Yucino abo 3MiHHA TaKOX BBAXKAIOTHCS aprU(PMETHUYHHM BHpazom. Jlis

NO3HAYCHHS apU(PMETHUHUX OTEePaIliii BAKOPUCTOBYIOTHCS 3HAKH

ApudmeTnyHi BUpa3u 3aNUCYIOTHCS 32 TAKUMH TPABHIIAMH:

o He MoxHa omyckatu 3HaK MHOKEHHSI MIXK CITIBMHOKHUKAMH Ta CTaBUTH
MOpyY JiBa 3HAKH OTepaIliu.

o IHaexcu eneMEHTIB MAacHBIB 3aMMUCYIOTHCS Y KBaApaTHUX Kpyriaux (Basic)
Ty’KKax.

o JIns mo3HAYEHHS 3MIHHHUX 3aCTOCOBYIOTHCS JIITEPU JATHHCHKOTO andasirty.

o Onmneparlii BAKOHYIOTBCSl y OPSAJIKY CTAPUIMHCTBA: CTIOYATKY OOUYHMCICHHS
(GyHKII1#, TOTIM 3BEICHHS B CTYIIHb, IOTIM MHOXEHHS Ta PO3MOJILI 1 B

OCTaHHIO YEPTy - CKJIaJIaHHs Ta BIIHIMAHHS.
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« Omnepauii 0AHOTO CTapIIMHCTBA BUKOHYIOThCS 3711Ba HanpaBo. Hanpuknan,
a/b*c Binnosigae a/b*c. OaHak, y WkUIbHOMY ASl € OJIUH BUHATOK 13 I[bOT'O
MpaBuJIa: oneparli 3BeIeHHs Y CTYIIHb BUKOHYIOThCS IPABOPYY HAIIBO.
Taxk, Bupa3 2**(3**2) y mkinbHOMY ASl 00UHCITIOETCS K 2**(3%%*2) =
512. YV mogi QBasic ananoriyauii Bupa3 2342 obuuncmtoerbes sk (23)2 =
64 A B moBi Pascal B3araini He nepegdadeHa onepailist 3B€JI€HHS B CTYIIiHb,

y Pascal x"y 3anucyetbcs sik exp(y*In(x)), a x*y”z ax exp(exp(z*In(y))*In

(x)).
Ipuxnaou 3anucy apugmemuynux supazia
Omnepartis  \ o3Hauae JUIeHHS ~ Hauuto  (aIpoboBa  YacTUHA
BIJIKHIAETHCS )

Ipuknao: 17\2=8.

Omneparniss MOD o3Havyae 00YUCICHHS 3IMINKY (JIUICHHS TTOMOTYJIIIO)

Ilpuknao: 25MOD8=1.

k1o onepaHau 1IUX oNeparliil JiiCHI, TO BOHU TONEPEIHBO

OKPYTJISIFOTHCSL.

Hpuknaou:

2x 7 (A7 SQR(D))/(2* X)
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sin“ X cosxX SIN(X)N2 1T COS(X"N2)

322 B0 7 - 3xpan20 B4 7/(10 A)

4 10 a
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IIpiopumem suxonanHs onepayiu

Bcei omeparnii B apu@MeTHYHOMY BHUpa3l BHUKOHYIOTbCS B TEBHIM

HOCJIiJIOBHOCTi: MMOPAI0K IXHHLOI'O BUKOHAHHS 3a1a€ThCA ITpaBUIaMU HpiOpI/ITeTy

1) o6uucnenns yncnoBUX GyHKIIH;
2) yHapHuii MiHyC;

3) mimHeceHHs N0 cTemneHs;

4) wmHoXkeHHs | NiNeHHS;

5) ninenns Hamino;

6) o6uMCIEHHS 3AIUIIKY;

7) nonaBadHs / BiHIMaHHS.

[TocnimoBHICTh omepallii OJHOTO TPIOPUTETY BUKOHYETHCS 3JIiBa
HampaBo. J[s 3MiHM IBOTO TMOPSAKY MOXKHA BHKOPUCTATH KPYTJi JTYXKKH.

Bupasu , 1110 3HaX0ASATHCS B Iy’)KKaX, OOUUCITIOETHCA B MEPITY Yepry.

Ilpuknao: A =8B =4 C=2

A+B/Cr2 =9 (A+B)/C”2 - =3
(A+B/C)*2 =100 A+(BIC)"2 - =12

ko y Bupasi Kuibka omnepaiii MaroTh OJHAKOBHUI MPIOPUTET, TO BOHU
BUKOHYIOTHCSI OJIMH 10 OJHOMY 3J1iBa HarpaBo. BUKIIIOYEHHSAM € MIJHECEHHS J10

CTCIICHA



XYZ =XNYAZ).

Jns 00UHnCIIeHHS KOpEHsI JOBLILHOTO CTEIEHS

BUKOPUCTOBYETHCS €KBIBAJICHTHUI BUPA3

Ilpuknao: =COS(X)™N1/3).

Jlorapugm 3a JOBUTLHOIO OCHOBOKO O0OUHMCITIOETHCS 32 (DOPMYIIOH0

log b0 Inb
a Ina.
puxnad: log10 (x T1) =LOG(X+1)/LOG(10).

3Baxkaroun Ha Te, mo LOG(10)=2.3..., a 1/ LOG(10)=0.434,m0xHa

3amucaTu
l0g10(x [11) [10.434*log( x [11).
He MO>KHA CTaBUTHU JBa  3HAKW apu(PMETHIHUX
orepariii
miapsa — Tpe6a BUKOPUCTOBYBATH JTYKKH, HAIIPUKIIAI, 8 =>A/(-B).
-b
Big’emni 3HAYEHHS MIIHOCUTHU 10  JpoOOBOTO CTEHIHI

a 1 el In x
3a00pOHSETHCA, TOMY IO X '

VY 3B'3Ky 3 HaOmmkeHUM noaaHHsM JiicHux uucen B IIK piBHICTB

XIY*Y=X He BUKOHY€EThCS.



BigznaunMo BUNAJOK Tak 3BAaHUX OCOOJIMBUX CUTYyaIlld MpU OOUYUCICHHI

apupMEeTHUYHUX BUPA3IB:

® IJIGHHS Ha HyJIb - BHJIAEThCS BIAMNOBIAHE TMOBIJIOMJICHHS;
OOYHUCIIEHHS TPUBaIOTh, a B pe3ynbTari Buxoauth 1.701412E+38 mammnna

HECKIHYCHHICTD;

° NIEPENIOBHEHHS - BUJIA€THCS BIATIOBIIHE TTOBIIOMJICHHS, 1 BUKOHAHHS

mporpamMu NnpuIuHACTbCA.

Jloriuni Bupa3u

Jloriuni BHpa3u CKIAAAIOThCS 3 JIOTTYHUX oOmepamid 1 JOTTYHUX
BiHOIIEHb. B HHX mnpucyTHi 1Ba omnepanau, ski QBasic posrisgae sk
IIICTHAIISATKOBI OlHApHI JAHIIOKKW, HAJ SKUMH IOOITHO 3JIiBa HAmpaBo

BUKOHYIOTBCA I[ll 3a JOIIOMOI'OI0 TaKHUX onepaTopiB:

NOT  3amepeuenns (HI) XOR ABO, 110 BukItO4aEe
AND  kon’ronkmis (I) EQV CKBIBaJICHTHICTh
OR u3’roHKIIs (ABO) IMP IMILTIKAL[Is

Bci Bonm moBepraroTh 3HaueHHs "icThHA" (He-Hynb) abo "XWUOHICTH"
(Hy7B), 10 BUKOPHUCTOBYIOTHCS MPU yXBaJICHHI PIMICHHS MPO MOJATBIIHA Xif

00YHCITIOBAIILHOTO MPOIIECY.

Ilpuknao: 63 AND 16=16 4 OR 2=6

111111 AND 10000=010000 100 OR 010=110

[Topsiiox BUKOHAHHS JIOTTYHUX omepaliii 3amaerbes npioputetom (NOT,



AND, OR) i kpyrinuMu gyKKamH.

Jlociuni éionowenHs

Omnepariii BiTHOIIEHHS TOPIBHIOIOTH JBa YHCIOBUX ab0 CUMBOJIBHUX

3HAUEHHS 1 AKILO YMOBAa BUKOHYETHCS, TO pe3yabTar -1, inakme - 0.

Ilpuknao: b2-4ac>0 B"2-4*A*C>0 iNej <]
psinok a =psaaxy b A$=B$

46=41-0 10<8-0 15<=20-1 15<>20 -1 2>1 -1
3>=2-1

S0 MOPIBHSIHHS POOUTHCS HAJl YUCIIAMH, TO MPUITYCTHME TOPiBHIHHS
LIJIOTO 1 AIHCHOTO THIIIB.

CHMBOJIbHI BEJTMYMHU MOYKHA TIOPIBHIOBATH TUIBKU 3 CUMBOJIBHUMH, IPU
IIbOMY ITOPIBHSHHS 3[IHCHIOETHCS TIOCUMBOJIBHO 3JIiBa HAIIPaBo i3 ypaxyBaHHIM
KIHIICBUX TPOIMYCKiB. bBUTbII KOPOTKUH pPATOK BBAaKAETHCSA  MCHIIIHM.
[TopiBHSAHHS 3aCHOBaHE Ha BIIHOCHUX 3HAYEHHAX iX MIICTHAAITKOBUX KOJIB.
ITpu po301KHOCTI CHMBOJIIB OUTBIIUM BBAXKAETHCS PSAJIOK, III0 MICTUTh CUMBOJT 3

OUIBIIUM KOJIOM.
Ilpuknao: "AVZ">"AGN"; kox'"V"=086; kox"G"=071.
Axmo JoriyHi BUpa3d MICTATh JIOTIYHI BIAHOIICHHS 1 JIOT14YHI
orepaitii, To CIOYaTKy BUKOHYIOTHCS JIOT14HI BiIHONIICHHS, a TOTIM JIOT19H1

omepariii BiIMIOBITHO IO TIPIOPUTETY.

Ilpuknao: -4<= X <=4 (-4<=X) AND (X<=4)
X=0abo X=1 (X=0) OR (X=1)



CumMBOJIbHI BHpa3u

CknanarTbesl 13 CUMBOJBHUX KOHCTAHT, 3MIHHHUX, (YHKIIH a0o Oy.b-
AKUX I1XHIX KOMOIHAIlM, pO3AUICHUX 3HAKaMH JIOTIYHMX BIJHOIIEHb abo
CrieliaJbHUX CUMBOJIbHUX OIEparlii.
CreuianbHa CHMBOJIbHA OINEpallisi HAa3MBAEThCS KOHKaTeHaudis. Bona
no3Hayae 00'eIHAHHS 3a3HAYEHUX 3HAUEHD 1 MO3HAYAETHCSA CUMBOJIOM " + ",
Ilpuxnao:
A$="ctynent" B$="rp. 5-1-B", Toni A$+B$="crynenr rp. 5-1-B"
JloBkMHA psiKa, IO € pe3yIbTaTOM, HE TOBUHHA NIEPEBUIIYBATH

255 cuMBOUIIB.

TUnoBi NOMUIIKH y 3aIKC1 BUPA3iB:

ox+1 S
) [Iponyiiennit 3HaK MHOKEHHS M1XK 5 1 X
a+SIn X A q) tee . ~
PryMEHT X (PyHKIIIT SIn X HE YKIaJACHUN y TYKKH
((a+b)/c**3

Ak 3anucyromscs n02iuHi supaszu?

V 3anmci J0TriYHUX BUPA3iB KpiMapUPMETHIHUX OTEpallii CKIIalaHHs,
BiJIHIMaHHs, MHOYKEHHSI, TIOJIUTY 1 3B€JICHHS B CTYITIHb BUKOPUCTOBYIOTHCS OTeparrii
BiTHOCHHHU < (MeHIIe), <= (MeHIIe abo 0aHO), > (OuIbIIe), >= (OLIBIIE a00 OJTHO), =

(piBHO), <> ( HE AOPIBHIOE), @ TAKOXK JIOT14HI orepaiiii Ta, abo, He.

. Ilpuxnaou 3anucy 102i4HUX 8UPA3I6, ICMUHHUX NIO YAC
3A3HAYEHUX YMO8.
3anuc
HIKUTBHOIO
YMoBa _
AJITOPUTMIYHOIO
MOBOIO

HpoOHa yacTHHA PEYOBHHHOI'O YHCA A ]
_ int(@) =0
JIOPIBHIOE HYIIIO



Line gucio a - mapHe mod(a,2) =0

[1ize uncmo a - HemapHe mod(a,2) =1
Lo umcio k kpatHo ceMu mod(a,7) =0
Kosxne 3 uncen a,b mo3suTUBHO (a>0) Ta (b>0)

((@>0) ra (b<=0))

TinbKU Of1HE 3 YKCEa a,b MO3UTUBHO a60 ((a<=0) ta
(b>0))
. (a<0) a60 (b<0)
Xouya 6 ofiHE 13 uKcen a,b,c € HeraTUBHUM
a60 (c<0)
Uwucno x 3a10BOIbHSAE YMOB1 a<x<b (x>a) Ta (x<b)
Yucio X Mae 3HAYCHHS Y TPOMIXKKY [1,3] (x>=1) Ta (x<=3)

((mod(a,2)=0) 1
. | | (mod(b,2)=0) aGo
i1 yrcna a 1 b MarOTh OJTHAKOBY MAPHICTh
((mod(a,2)=1) 1
(mod(b,2)=1))
Kpanka 3 koopauHaTaMu (X,y) J€KUTb Y

S . . (xa)**2+(yb)**2<r*r
KOJI1 pajiyca r i3 IIeHTpoM y Touili (a,b)

PiBasnHA ax2+bx+c=0 He Mae aiiicHUX
b*b-4*a*c<0

KOPEHIB
Kpanka (x, y) HalneXUTh NEepUIOMY YU ((x>0) ta (y>0)) abo
TPETbOMY KBAJAPAHTY ((x<0) ta (y>0))
Kparka (x,y) Hal€XUTh 30BHINTHOCTI (x*x+y*y>1) abo
OJIMHUYHOTO KOJIa 3 IICHTPOM Ha TIOYaTKy ((x*x+y*y<=1) Ta (x<0) Ta
KoopauHAT abo HOTo APYroi YBEpTi (y>0))

Iimi urcna a Ta b € B3aEMHO
a=-b
MPOTUIICKHUMU



[in1 yucna a Ta b € B3aEMHO 3BOPOTHUMHU a*b=1

Yucno a Ouible cepegHbOTO
a>(b+c+d)/3
apudmeTndHoro ymcen b, c, d

Yuciio a He MEHILIE CEPETHBOTO
a>=(b+c+d)**(1/3)
r€OMETPUYHOIO uncen b, ¢, d

Xoya 0 oxHa 3 jioriyaux 3migHuXx F1 ta F2

F1 a6o F2
Ma€ 3HaAYeHHS Tak
OOwuBi noriyni 3minu F1 1 F2 marots
F1 ta F2
3HAYCHHS TaK
OOwuBi noriyni 3minu F1 1 F2 marote .
HeF1 1 e F2
3HAYCHHS HEMae
Jloriyna 3miHHa F1 Mae 3HaueHHs Tak, a .
. . . FI 1ne F2
noriy"a 3minHa F2 mae 3HaueHHs Hi
Tinpxku oxHa 3 noriyaux 3MiHaux F1 ta F2 (F1 11e F2) abo
Ma€ 3Ha4YCHHS TaK (F2 1me FI)
Cxemu anzopummis
Cxema - me rpadidyHe TOAAHHS AQJITOPUTMY, JOTIOBHEHE

€JIEMEHTAMH  CJIIOBECHOrO  3amucy. KOXHMH TYHKT  aJIropuTMy
BiIOOpaXaeThCA HAa CXeMi JICIKOK TEOMETPHYHOK (iryporo-06JI0KoM
(O7TOKOBUM CHUMBOJIOM), TIPUYOMY PI3HMM 32 TUIIOM BHUKOHYBAHHX i
0JI0KaM BIZIOBIAIOTH Pi3HI TeoMeTpuuHi Qirypu, 300paxysani 3a JICT.

3actocoByBaHi TpadiuyHi CHMBOJHM, IO BiAOWBAIOTH OCHOBHI
omepariii mporecy o0poOoku nmanmx, ycranosmwoe JIEPKCTAHJIAPT
19.003-80 (mo3Ha4YeHHS] CHMBOJIIB BIATIOBiga€ MI>KHAPOJTHOMY CTaHIAPTY

MCO 1028-73).

Cmpykmypne npozpamyeanns



[IpakTuka nporpamMyBaHHs I[OKa3ajla HEOOXIIHICTb HAyKOBO
OOIPYHTOBaHOI METOAO0JIOTIi pO3pOOKH M JTOKYMEHTYBAHHS alrOPUTMIB 1
nporpaMm. Ll Meromosoris mMOBMHHA CTOCYBATHUCS aHaji3y BUXITHOTO
3aBJIaHHS, MOJUTY HOro Ha JOCUTh CAMOCTINHI YACTUHM W MpOrpaMyBaHHs
UX YaCTUH I10 MOKJIMBOCTI HE3aJIEKHO OJHA BII OaHOI. Takoro
METOJOJIOTIEKD € CMPYKMYpHe Npo2pamy8arHs, 1O 3apOAMIIOci Ha
noyatky /0-X poKiB, a B OCTaHHIN 4ac HAaOyJO MOIIMUPEHHS. 3a CBOEIO
CYTTIO BOHO BTUIIOE TNPHUHIMIM CUCTEMHOTO TMIAXOJAy B TIpoleci
CTBOpPEHHS 1 eKcIulyaTallii nporpamuoro 3abesnedeHdss EOM. B ocHoBy
CTPYKTYPHOI'O MPOTpaMyBaHHs MOKJIaA€H1 JIOCUTh MPOCTI MOJTOKEHHS :

1. aJIrOpUTM 1 Mporpama MOBUHHI CKJIAJIATUCS MOETAHO (10 KPOKax);
2. CKJIaJHE 3aBJIaHHs MOBHUHHE pO30MBATHUCS HA JIOCUTH MIPOCTI,

YAaCTUHHU, 1110 JIETKO CIIPUMMAIOThCS, KOXKHA 3 IKUX MA€ TUIbKH

OJMH BXIJl 1 OJTMH BUXIJI;

3. JIOTiKa aJIFOPUTMY ¥ MporpamMu MOBUHHA CIIUPATUCS HaMIHIMaJIbHE

YHCJIO JOCUTD MIPOCTUX OA308UX YNPABIAIOUUX CIPYKMYD.



ITogaTox

Kinmens

Puc. 2. Cxema anropuTmy MomryKy MakCUMyMy ¥ MIHIMyMy

BukopucTaHHS WX MOJIOKEHD JJO3BOJISIE BHECTH IEBHY CHCTEMY
B IIpaIll0 mporpamicra ¥ OTPUMYyBaTH adropuTMH (1 MPOTPaMH),
SKl 3pY4HO YUTATH, JETKO BUBYATH U mepeBipaTtu. OyHgameHTOM

CTPYKTYPHOI'O IPOTPAMYBAHHS € meopema npo CmpyKmypy8aHHs..

KonTposbHi 3anuTanns:

1. Ha3BiTh OCHOBHI €Tanu MiATOTOBKHU Ta PO3B'SI3aHHS 3aJa4 3a



nonomororo EOM?

2. IIpoxomeHTyliTe KOKHUI eTan po3poOKu mporpamu. SIki eTanu TaB

AKUX CUTyalIs1X MOXKYTh OyTH MpOIyIIeH1?
3. Illo BpaxoBy1OTH Ipy BUOOP1 METOY BUPILICHHS 3a/1a41?

4. Tlonstrs anroput™m. Ha3BiTh OCHOBHI (JOpMHU 3alKCy aJITOPUTMIB.
Hagenite rpadiunieneMeHTH, Kl 3aCTOCOBYIOThCS MPU CKIaAaHH1

CXEeM aJropuTMiB?
5. 5.5kl MOHATTA BUKOPUCTOBYIOTHAITOPETMIYHI MOBH ?
6. 11lo moknaseHo B OCHOBY CTPYKTYPHOI'O IPOTpaMyBaHHs?

7. Ha3BiTh OCHOBHI1 0a30B1 CTPYKTYPH CTPYKTYPHOTO
nporpaMyBaHHS ?
8. .Illo Take ctanmapTHa (yHKIIis?

9. Sk 3anmucyroThes apihpMeTHdH1 Ta JoriuHi Bupasu? Hasemaite

MPUKJIAIU 3auCy apipMETUUYHHUX Ta JOTTYHUX BUpPa3iB?

10. CxnanitTh OJ0K-CXeMY alrOpUTMY MEePEBEICHHS Yncia 3 0y/Ib-IKOi

CUCTCMHU YHUCJIICHHA Y IIGCHTKOBY?

Po3nia VI
IMPOI'PAMYBAHHS MOBOIO QBASIC



QBASIC € nporpamoro MS-DOS.

Cucrema QBASIC moxe 30epiratucs K Ha THy4KOMY JTUCKY, TaK 1
KOPCTKOMY IHUCKY TUIly «BiHuectepy». SKIo 1ist podOTH 3 CUCTEMOIO
QBASIC BukopuctoByeTbcs rHyukuil 1uck (A ado B) 3 HeoOXigHuMu
cucteMHUMU (aiinamu, Ay 3aBantaxeHHs cuctemu QBASIC neoOxigHO
sampoureHHs MS-DOS Beectu komany: A:\> QBASIC Ta HaTuCcHYTH
knapimy ENTER. [sg nporpama 3a0e3ne4nTh 3aBaHTaXXEHHS CUCTEMHUX
nporpam. [Ipu BUKOpUCTaHH1 KOPCTKOIO JUCKA CUCTEMHI pOrpaMu
30epiraroThCs y CHeliaibHIi AUPEKTOPii, HANpUKIIaI, i Ha3Bowo QB. B
[[bOMY BUIMAJIKY JIJISl 3aBAaHTAKEHHS CUCTEMH HEOOX1IHO BBECTU KOMAH/IU:
3:\CD QB «ENTER»

C :\QB\ QBASIC "ENTER".
[Ticnas 3amycky QBASIC 3'siButhest BikHO. 11106 3HsATH 3acTaBKy Ta mepedTd B
TOJIOBHE BIKHO peflakTopa, HaTUCHITh {Esc}.
Bixao QBASIC cknagaeTbes 3 4-X YaCTHH:
- ['osioBHE MEHIO;
- BIKHO pearyBaHHS;
- BIKHO IIBUJIKUX OOYHCIICHB;

- BIKHO JUIsl JOTIOMKHOT iHGopMarrii

3anyck

1.3amyck {Shift+F5}.3amyck mporpamu 3 mepiioi KOMaHIH, 0 BUKOHYETHCS.

2.Ilepezanycrutu.[lifroToBKa mporpamMu A0 3amycKy 3 MEpIIoi KOMaHIHU, IO

BUKOHY€EThCS. LI koMaHa BUaase BCi BBEACHI BaMU JIaHl 1 BUCBIUY€E IMEpITy
KOMaH]TY, 110 BAKOHYETHCS.

3.IIponosxkutu {F5}.Po60oTa MOHOBIIOETHCS 3 KOMAaH/IH, HA SIKii TTporpamy OyIiio

3YIIUHEHO.

Bixkno cepedosuwia OBASIC

4. CEPEJOBHILIE QBASIC



*  3araJusbHi BizomocTi npo cepegosuine QBASIC

Ha3zBa MoBu nporpamyBanHs Basic - 1e mepii JjiiTepy aHTJIIHCHKUX CIIIiB
Beginner's All - purpose Symbolic Instruction Code (6arartorinpoBa MoBa
MporpaMyBaHHs JJi Mo4aTKiBLiB). YaccTBopeHHs nepuioi Bepceii - 1964 p.

B 1981 p. 3'iBumacs posmupeHa Bepcis Basic-A, mo migrpumysaia
TEKCTOBUH 1 rpa14HUA peKUMHU.

PozButkom Basic-A  crama Bepcis  Quick-Basic, mo Bkiarouana
nianporpaMu 1 QyHKUIi 3 JOKAIBHUMHU ¥ TJIOOQJIBHUMM 3MIHHMMH, 3ac00aMu
HOiATPUMKH Tpadiku ¥ 3BYKY, ajnaBiTHO-UMU(POBI MITKH IT. iH.

[MpocToTa rpaMaTHKH ¥ CHUHTAKCHCY, JIETKICTh OCBOEHHs 3pobuiu Basic
NOMYJIIPHUM Ce€peJl KOPUCTyBauiB-HENMPOQeCiOHANIB JUII MaTeMaTHYHUX 1
HAyKOBO-TEXHIYHUX PO3paxyHKiB. ToMy BiH 1 I0CI IIUPOKO 3aCTOCOBYETHCS JJIS
HaBYaHHS OCHOBaM NIPOrPaMyBaHHS Ta IJs PO3B’SI3aHHA BIJHOCHO MPOCTHUX
3aJlay mporpaMmyBaHHS.

Yciuenum Bapiantom Quick-Basic € cucrema nporpamysanus QBasic.

QBasic — 1e iHTerpoBaHa cHucTeMa MPOTPaMyBaHHS, IO MA€ BIIACHY
YIPAaBISAIOYY OOOJOHKY, PEJaKTOp TEKCTIB MPOrpaM MOBOIO MPOrpaMyBaHHS
QBasic, 3acobu TmycKy, HallaroJpkeHHS W TPHXOBAaHOI 300pKH Mporpam,
MOTY)KHHK €JICKTPOHHUHN JOBITHHUK 13 CUCTEMHU.

BBenenuii 3a J0MOMOror0 €KpaHHOTO pEJaKTopa TEKCT Mporpamu
HEOOXITHO TIEPETBOPUTH B MAIIMHHHK KOJ, IO CKJIAMAEThCA 13 JBIMKOBUX
JaHUX 1 THCTPYKIIii mporecopa. Take 3aBaaHHs BUPIINIYy€ CHEIliaibHA Mporpama
- TpaHcusaTop. Haitbinpm mpoctuil cmoci® TpaHCHALii Moysrae B HETalHOMY
nMepeKiIaal B MaIllWHHI KOAM KOXXKHOTO CJIOBA MPOTpaMu - IHTEpIpeTarlis
(TIIyMa4eHHs1).

[arepniperatop QBasic wMoxke TmpamoBatTH |y  JABOX  peKUMaX:
6e3nocepeIHbOMY i PeKUMiI BUKOHAHHS IPOTPaMH.

Y 0Oes3nocepenHbOMY pEeXKHMMI i, 3ajJaHa  CIYy)KOOBHM  CJIOBOM,

BUKOHYETHCS BiJIpasy * MiCIs MOro BBEJICHHS 3 KJIaBlaTypH.



[Ipu poGOTI B pexkrMi BUKOHAHHS TEKCT MPOrPAMH CIOYATKY MOBHICTIO
3alUCY€EThCSL OMeparopaMd MOBH, Jayli MporpaMa 3aHOCUTHCA 10 Tam STl 1
3aIyCKA€ThCsl HA BHUKOHAHHSA. Y IbOMY BHUIIQIKY IHTEPIPETATOpP CJIOBO 3a
CJIOBOM 3YHTYE 3 MaM'ATi TEKCT MPOTrpamMu, MEePEeBOJANTh HOr0 Ha MOBY KOMAaH]
poriecopa i MPOTIOHYETOTOBI KOIH MPOIIECOPY IS iXHhOTO BUKOHAHHS.

B i”TepmperaTopa € BeluMka mepeBara - MPOCTOTa BiIJIArOKEHHS
nporpaM: BUKOHAHHS MPOTpaMU MOXKHA B OYIb-IKHH MOMEHT 3YNUHUTH 1
BiJpeflaryBaTl ii TEKCT. AJle € ¥ ICTOTHI HEJOJIKM: MO-Teplie, mporpama
3/1aTHA TIPAIOBATH TUILKH NPH HASBHOCTI B MaM'ITi caMOTo iHTepIpeTaTopa
(cepenoBuina) 1, Mo- Apyre, NporpaMa, 1o Mpaikoe 3 IHTEPIPETATOPOM, POOUTH
BCl 1ii gyke moBuUIbHO. Yac i7e HaA pO3MI3HABAaHHS CJIIB MOBH, Ha IOIIYK
BIJIMOBIIHUX TOCITIZIOBHOCTEH KOMaH/I mpoliecopa i Ha 6araro yoro iHmioro. [i
HEJIOJIIKK YCYBaIOThCSI 32 JOTIOMOTOIO 1HIIIOTO CMIOCO0Y TPAHCHAIIT - KOMITUISIIIT
(30opka): nii HE BHUKOHYIOThCS HETaliHO, a 30UpalThcs 3 HASIBHUX Y
KOMIIUISATOPl CTaHAAPTHUX IMOCHIIIOBHOCTEH y TMporpamMy B Kojax, IO He
3QJIeKATh BiJl SIKUX-HEOYAb TpaHCIATOPIB. ['0I0BHE B KOMIUIATOP1 - 3pOOUTH
porpaMmy MakCUMaJIbHO HIBUIKO10UOIO.

QBasic mae Tinpku iHTeprperatop, a or Quick Basic mae MoXIHBIiCTBH
KOMIILUTIOBATH MPOTPaMH - CTBOPIOBATH (DaiiiiM, 110 BUKOHYIOThCS (eXe-daitnn).

[Ticns 3amycky QBasiC Ha ekpaHi 3’ AIBISETHCS IEPIIE BIKHO,

(pucynok 1.1).



Paryn  PenarTHpobDanme IlpocMoTD floucr Sanycr OrTiaanra

Untitled

flapaMe TP Ccnpapra

Jobpo moxmamomaTe: B NS-DOS QBasaic!

Copyright (C) Microsoft Corporation, 1987-1991.
BCe nNpaBa =EugaueHe .

HooxuTe Enter nada npocMoTpa PYROBORCTEA OJAA HA-IMHOMX

< Hammure ESC nns nasana pabomm >

Hemenne gHo

Fil=Cnpaera Enter=BrnoaxExTe Eac=0OrMena Tab=Cnen. nomae CTpeaRM=CleI. MMA

Pucynox 3.

T'ostoBHEe MeHIO

VY BepxHiii 4acTHHI eKpaHa posTamoBaHo TojoBHe MeHI0 QBASIC, mo

MICTHTh Ha3BH OCHOBHHUX (DYHKIIiH cepemoBuina (tadmuis 1.1).

Ta0muma 1.1

F1 BuBeneHHs minkasky sl TOTO €JIEMEHTa IporpamMu, HasKHM
yKa3ye Kypcop

F2 Busenenns cnucky nianporpam. Po30uBka ekpana Ha JBi
YACTHHH JIJIS1 OJTHOYACHOTO MEPErIIsy OUTBIINX Mporpam

F3 [Tomyk y TekcTi

F4 [lepernsa expaHna BUBEICHHS

FS [IponoBxeHHs BUKOHAHHS porpaMu 3 IOTOYHOTO
oreparopa

F6 [epemimenns y BikHO mBUAKOro BukoHanHs (Immediate)

F7 BukonanHs nporpamu 0 HOTOYHOTO MOJIOKEHHS Kypcopa

F8 Buxonanus HACTYITHOTO orepaTopa pOrpamMu

(MOKpOKOBE BUKOHAHHS )

F9 VYcranoBka ab0 BUAAIEHHSI KOHTPOJIbHOT TOUKHU




F10 Bukonanus HaCTyIIHOTO oreparopa porpamu
(mpomyckaro4yu Ipoueaypy)

Shift+F1 [lepexin y pexxum A0MOMOru

Shift+F2 [lepexi A0 HACTYMHOI MPOLIEAYPH

Shift+F5 BukoHaHHS porpamMu Cro4arky

Shift+F6 [lepemukaHHs y BIKHO MEPETIIsTy

Ctrl+F1 [lepernsg HACTYIHOT TEMU B PEKUMI JOTIOMOTH

Ctrl+F2 [lepexin q0 nmonepenHboi IpoLueaypU

Ctrl+F10 [lepemukanHust Mk 0araTOBIKOHHUM 1 MOBHOEKPAHHUM
pexxruMamMu

Alt+F1 [lepernsg nonepeAHBOT TEMH B PEXKUMI JOIIOMOTH

* BseaeHHs i pexaryBaHHsi Nporpam

I'onoBue BikHO QBasiC posmiaeHe Ha ABI OCHOBHI YacTHHH - BIKHO
penaryBaHHs i BIKHO 0e3MocepeIHhOr0 BUKOHAHHS.

BikHo penaryBanHsi

Ha mouarky po6otu QBasiC po3TamoBye Kypcop y BiKHI peaaryBaHHS.
Ile mo3Bosisie BBOAUTH TEeKCT HOBOI mporpamu (Omiris ['omoBHOTO MeHIO Daiiia
[ xomanna HoBwblii), 3aBaHTaXXYBaTH B I1¢ BIKHO TEKCTH ICHYIOUHX IPOTpam
(Paiin O OrkpeiTh U kiaBima Tab - BuOpaTH 3i cnmmMcKy), pemaryBatu
BBeneHI Tekct (PemakTmpoBaHme), 3amyckaTh NpPOrpaMH Ha BHKOHAHHS

(Bamyck [ 3amyck ), 30epiratu ix y ¢ainax Ha nucky (Paiin [ CoxpaHuTh).
BikHo 0e3mocepeTHHOI0 BUKOHAHHS

Ile BIKHO pO3TalIOBYETHCS B HWXKHINM YacTUHI e€KpaHa. Y HbOMY MOXHA
Oe3rmocepeTHbO  OJICPKYBaTH PE3yJIbTaTH BUKOHAHHS KOMAaHIW Ticas 1l
BBCJCHHSA I HaTHCKaHHS KiaBimi Enter. Ilepexim y me BIKHO 3IIMCHIOETHCS

MICJIS HATUCKAHHSA Kiasimi F6.




. Peoaxmop QBASIC

PozristHemo poOoTy penakropa Ha MPUKIAJll POCTOI MPOrpamH, 10 Mae
OJIMH ONEepaTop.
PRINT "Hello YKPJJA3T"

HaGpaBmin Ha knaBiaTypi omeparop, HaTUCHeMO kiapimy Enter. fxio
Opv BBEACHHI OmnepaTopa MPUITYCTHIMCS MOMMIKH, TO i MOXHa BUIIPABUTH,
BUKOPUCTOBYIOUM KJIaBillll MEPEMIUIEHHS Kypcopa ¢ KiaBilli BUJAJICHHS

CUMBOJLY:

e Delete - Bunansie CMMBOJI HaJl KypcOpOM;

e Backspace - Bumassie CHMBOJI JIIBOPYY BiJ Kypcopa, KpIMTOro,

KJIaBiIIi

e Shift - mnepemukau  pexXuMIB  BBEICHHS  BEIUKUX  JITEp
(BepxHilt pericTp) 1 Manux (HWOKHIN pericTp);

e Caps Lock - dikcarrist peskuMy BBEJICHHS BEIMKHX JIITEP iCKaCyBaHHs

Horo.

Texcr mporpamu Mo>kHa BBOJUTH B OyIb-sikoMy perictpi. OIHAK micis
HaTUCKaHHS KiaBimii Enter Bci ximodoBi (ciyx00Bi) ciioBa mporpaMu OyayTh

BUBEJICHI BEJIMKUMH JIITEPAMH.

PoOora i3 0;10kaMu TeKCTy

Y 060poTh0i 3 MOMMJIKAMH W JJIS ITJBHINCHHS IIBHJIKOCTI BBEIACHHS

porpaM HEOOX1THO OCBOITH pOOOTY 13 OJIOKaMH TEKCTY:

®  BHUAUICHHS OJIOKA;
®  KOIIOBAaHHS;
®  [IepeMIIICHHS;

®  BHJIAJICHHS.



Tinbku BUIIIEHUA TEKCT MOXHA CKOMIIOBaTH, NEPEMICTUTH abo
3HUIIUTH. BUIUIEHUI TEKCT JIETKO BIAPI3HAETHCSA BiJl HABKOJHUIIHHOTO TEKCTY
OUTBII SICKPABUM M1ICBIYYBaHHSM.

[cHYIOTH KLIbKa CIIOCOOIB BUI1JIEHHS TEKCTY:

® HeBelUKUM OJIOK (CJIOBO, KUIbKA CIIB, PSIIOK, KUTbKA PSIKIB, €KpaH)
3py4HIIIe BUIUIUTA OJHOYACHUM HaThcKaHHsAM Shift 1 omniel 13 kiaBimn
KepyBaHHs KypcopoMm 1, |, <, —, Home, End, PgUp, PgDn. 3usTu BunineHHs
MO’XKHAa HATUCKAaHHSIM MHII HAa HEBUAUICHIA 4YaCTHHI TEKCTy. SIKIIO HE Bce
BUJIICHO a00 MPHWXOIUICHO 3aliBe M YK€ BIANYIIECHO KJIaBIlly KEpyBaHHS - HE
BinmyckaiTe Shift i HaTUCKyHiTe KiIaBilly KEpyBaHHS y 3BOPOTHOMY HaIPSIMKY.
Komoinarii Ctrl+Shift+«— ta Ctrl +Shift+— Buginsgiors cioBo niBopy4 i
paBoOpyY Bill Kypcopa;

e xomOigamii Shift+Ctrl+Home 1 Shift+Ctrl+End no3sonsiors
BUJIUTUTU TEKCT MPOTPaMHU, BIAMOBIIHO BiJ MOYATKY 0 MOTOYHOTO PsJIKa M Bif
KIHII 10 MOoToYHOro psjaka. Crodatky HaTuckaeTbes ¥ yrpumyetbes Shift, a
MOTIM TIOCTIZIOBHO HATUCKAIOTHCS M BIIIMTYCKAIOTHCS 1HIII KJIABIIIII.

Hatuckanuam wimasimi Del Bupisienuii 670K BUganseTecs  0e3
3armaM'siToByBaHHs B Oydepi oOminy. Kowmoinamiero xmasim Ctrl+ Del
BUJIUIEHUM OJIOK 30epiraerbes B Oydepi.

Buninennii 6110k MokHa ckomitoBatu B Oydep croryuenusm Ctrl + Ins,
micist yoro cronydeHHsaM Shift + Ins #ioro MokHa BCTaBIsATH B OyIb-SKI MICIIs
Oy/Ib-siKe YUCI0 pa3 y Oyap-sKi Mporpamu;

® BCc BHIIE HAa3BaHE MOXKHA POOHWTH 3a JOMOMOTOI0 OIIIi MEHIO
<PenaryBaHHs>.

e 3anyck nporpaMu Ha BUKOHAHHA i eperJisi pe3yJabTaTiB

J171s1 BUKOHAHHS BBEJICHOIT TporpaMu Tpeda BUKJIMKATH KOMaHy 3aImycK 3
MeHIo 3anmyck abo BUkopucratu komOiHanito kiuasim Shift+FS.

Ha expan Oyne BuBeAeHUN pe3yiabTaT BUKOHAHHS MpOTrpaMH 1



MOBIJOMJICHHS :
"Press any key to continue" (/{1 npomoBkeHHS HATUCHITH OyAb- SKY

KJIaBIIY).

. BinnaroaskenHsi mporpam

Tpancusitop QBASIC BusiBIIsi€ MOMUIIKHU ABOX THUITIB:

® CHUHTAKCU4YHI,  SKI BUHMKAIOTh B PE3yJbTaTl  MOPYIICHHS

IMpaBUJI HAITUCAHHA KOHCprKI_[if/'I MOBH,

L4 CeMaHTI/ILIHi, IOB'A3aH1 3 HCIpUITYCTHUMUMHU 3HAYCHHAMU

napaMmeTpiB, HEMPUITYCTUMHUMHU JiSIMU HaJl MapaMeTpami 1 T. 1H.

[Tpu BUSBIICHHI TOMWJIKY BHJIA€THCS BIIOBITHE MMOBIOMJICHHS Ha CKpaH
MOHITOpA 1 BiIOyBa€ThCS MiACBIUYBaHHS MICIIS i1 3HAXOKEHHSI B TEKCTI.

Kpim Toro, ma erami Oe3mocepeqHLOrO0 BHKOHAHHS BIICIIIKOBYIOTHCS
JesIK1 TIOMHJIKOBI CUTYaIlii: AUICHHS Ha HYJb, OOUHCIEHHS KBaJIpaTHOTO KOPEHS
3 BiJI’€MHOTO 4HCIa, IEPETIOBHEHHS - BUXIJ 32 MpaBy TPAHHIIO iala3oHy
TUIYy YHCJIa 1 psAX IHIKUX. Y IIMX BUIAJKaX BUKOHAHHS IIporpaMu abo
NPUTTHHSAETHCS, a00 TPUBAE 3 BUIAYCIO TIOBITIOMIICHHS TIPO TIOMUJIKY.

[TomMunku B Jiorimi poOOTH aITOPUTMy HE MPHUBOAATH 10 3YNMHHKU
nporpamMu. BusiBUTH iX MOXXHa TUIBKM aHATI30M TPOMDKHHX 1 OCTATOYHHUX
pe3ynbTatiB. J{Ji1 MOKPOKOBOTO aHali3y MPOMDKHHX pE3yJIbTaTiB y TEKCT
PEKOMEH/IY€ThCSI BKJIFOYATH BUBEJICHHS TaKUX pE3YyJIbTaTiB, MPAKTHKYBATH
BUKIIFOYCHHSI ()parMeHTIB MPOTpaMu 3 i poOOTH NUIIXOM TMEPETBOPEHHS iX Y
KOMEHTap, BUKOPUCTOBYIOUH armocTpod.

[lepernstny T pe3yibTaTH MOXKHA, HATUCHYBIIU F4.

3yNMMHUTA BHUKOHAHHS  MPOTPaAaMU  MOXHA, HATHUCHYBIIH
Ctrl+Break, a mpogosxxuti HatucHyBmu F5.

Jisi TpU3yNUHEHHS BUKOHAHHA TMPOTPAMH MOXHA TIOCTaBUTH Yy

BinmoBimHOMY Mictli orepaTop STOP.



3HAYHO JIeTUIE BUSABUTH JIOT1YHI OMHJIKH, BUKOPUCTOBYIOUH CIEIiaJIbHI
KJ1aBim abo omnuito I'onoBHOTrO MeHo OTiaaka.

byBae KOpUCHO BUKOHATH MpOrpaMmy A0 PsAAKa, 3a3HAYEHOr0 KypCOpoM -
F7. Ananmoriudi pe3ynbTaTH JOCSTAIOThCA YCTaHOBKOIO B onuii <Otiaaaka>
KontponbHas Touka ocTaHOBKa IporpaMmbl - F9 (BoHa Xk - 3HATTSA).

[Ticnsa natuckanns knasimi F8 abo F10 (komannu Ilar, [Ipouexypa na
1Iar) - peajizyeThCsi BAKOHAHHS OJTHOTO OIMEparopa, 10 J03BOJISIE BUKOHYBATH
nporpaMmy Kpok 3a KpOKOM.

Komanzaa TpaccupoBKa 103BOJISIE BIACTEXKUTH MOCTIOBHICTh BUKOHAHHS
OIepaTopiB MPOrPaAMH.

Komanna <YcraHoBuThH cieayroniee 3HaYeHHe™> BUKOPUCTOBYETHCS IS
3MIHM TIOCJIZIOBHOCTI BHUKOHAHHS TMPOrpaMU Tak, 10 HACTYITHUM BHUKOHYETHCS

OIepaTop, Ha SIKOMY BCTAaHOBJIEHUH KypCop.

* 30epe:xkeHHS MPOrpPaMM HA TUCKY

Jlns 30epiranHs HaOpaHOI IporpaMy Ha JTUCKY y BUTJISAAL (aiina Tpeba

BHUKOHATH TaKl Jii:
®daiia [ komanga Coxpanutsh [ kinaBima Enter

Sxuro mporpama 1mie He Mae iMeHi, ToO BoHa B cepenoBuili QBasic Oyze
no3HavyeHa sk Untitled. Beexits im'st (aiina, 3 sskum BU OakaeTe 30€perTi CBOIO
mporpamy, 1 HATUCHITh KJiaBimry Enter.

Im's daiina moBuHHE OyTH YHIKQJIBHHM, PEKOMEHIYETHCS BUKOPHCTATH
JUTS T1i€T METH TIOCTIZIOBHICTB JIiITEep Ta UG P JOBKHUHOIO /10 8 cuMBOIMIB. Po3mmpeHHst

daiina .bas Oyne 3amicaHo aBTOMaTHYHO.

* JloBiakoBa cuctema QBASIC



V BikHi CITPABKA MoxHa mobauntu Taky iH(OpMaIito:

TEMH JTOBIIKH;

® (OCHOBHI KJIFOUOBI CJIOBA.

Buxopucranus gosinku QBasic

[IIo6 omepkatu NOBIAKY MO KJItO4YOBOMY clioBy QBasic, BCTaHOBITH Ha
HBOMY Kypcop 1 HaTucHITh F1 a6o npaBy KHONKY MUIIII.

[IIo6 onepkaTu MOBIAKY IIOJI0 MEHIO, KOMaH] abo JiaJIorOBOr0 BiKHA
QBasic, ycraHoBiTh Kypcop Ha TeMi MeHI0 abo Ha kHomii CIIPABKA 1
HaTUCHITH F1.

{06 nepernsuytu Temu CITPABKA QBasic, HatucHiTh Alt+3, st
BUOOpY TEMH - HATUCHITH OYKBY, BUAUICHY MiJICBIYyBaHHSIM.

[I{o6 mepemMicTUTH Kypcop Y BIKHO A0BiAKH, HATUCHITH Shift+F6.

[Io6 mepernsHyTH BCIO JIOBIIKOBY 1H(OpPMAIIit0, BUKOPUCTANTE
PgDn a6o PgUp.

[Io6 ckomitoBatu iH(popMmarito 3 CIIPABKA (mpukianu mporpam) y
BIKHO peJlaryBaHHs, BUKOpHUCTaTe KoMaHau 3 MeHIO PeraktupoBanue QBasic.

[I{o6 3aKpuTH BIKHO JTOBIIKH, HATUCHITH ESC.

o6 mnepemictutu kKypcop a0 Temu CIIPABKA, BUKOPUCTOBYIOTH
KiaBimy TaOymsmii abo HaTtuckaroTh mepmry Jjgitepy Temu. {06 moGauutu
iHpopMaIlito 3 TeMu abo KIOYOBOTO CIIOBA, Tpeba BCTAHOBUTH KypCOp Ha TeMi
a00 KIIIOU0BOMY cJIOBI 1 HaTUCHYTH F1 abo mpaBy KHONIKY MUIIII.

QBasic 30epirae ocranni 20 TeM DoBinkH, ki Oynu meperasayTi. [1[o6
MEPerJISTHYTH MoniepeHi TeMu, Tpeda HaTtucHyTH Alt+F1 abo HaTHCHYTH KiTbKa

pa3iB KHONIKY MuIITi Ha kHomIi <Ha3zam>.

*  Buxina i3 cepenoBuma QBASIC



Ins  Buxomy 13  cepenoBuma QBASIC  HeoOXimHO  BHKOHATH
MOCIIIOBHO TaKl il
T'omoBHe menro: onmisgs Pauia [] komanma Beixox [ kiasima

Enter.

Dopmanwvui gioomocmi npo QBASIC
. Aadasit QBASIC
Anghasim moeu BASIC exnrouac:
Bci naTuHCBHKI BeHKI Ta Mal JIITEPH;
Apabcrki mudpu 0-9;
3Haku apupMETHUHUX oneparii: ~; *; /; +; -; \; MOD.

3Haku omnepariii BIAHOMICHHS: =; >; <; >=; <=; <>,

® & & oo o

Po3aimroBaui Ta 1HIIT CUMBOJIH:
.- Kparmka;
,- KOMa;
;- Kparika 3 KOMOIO;
:- IBOKpAIKa;
_- TIpoOiT;
|- 03HaKa peyoBOi BEIUYNHU;
#- 03HaKa PeUOBO1 BEIMYUHHU MOABIHHOT TOUHOCTI,
00- 03HAaKa IUIOT BEJIUYHNHH;
&- 03HaKa JOBrOi IO BETUYUHU
$- o3HaKa TEKCTOBOT BEIMYMHU;
()- xkpyrai ckoOkw;
‘- JmamnKu;
'— ammoctpod.
BuKOpUCTOBYIOTHCSI TAKOXK JITEPU POCIMCHKOTO andapiTy, ajae y TEeKCTOBUX

KOHCTaHTaX Y1 KOMCHTApIX.



. Ingpopmauia y moei QBASIC

[Tam'sTaliTe! Po3nintoBaueM 1115101 Ta 1poOOBOT YACTHH € TOUKA.

Hanpuxian:

102! - KoHcTaHTa, 4MClIOBa, pEYOBa, 3BUYAHHOT TOUHOCTI.
95966.46789# - koHCTaHTa, YKCIIOBA, PEYOBA, MOABIMHUI TOYHOCTI.
4326% - KoHCTaHTa, YUCIIOBA, 1IlJIA.

"IIrag Ha THOKOEHD'" — KOHCTaHTa TeKCTOBA. [loJiarae B Janku.

. 3Iminni

3MiHHA — Ooc BCIWMYKMHA, 3HAYCHHA SIKOI MOJKE€ 3MIHIOBATHCS Y BHKOHAHHA

IporpamMu, MO3HAYAETHCS IM'AM (1IeHTU(HIKATOPOM).

IM's 3MiHHOI — 1€ JOBUIBHMN HaOip CHUMBOJIB, SKHUH MOXxe MICTUTH 10 40
cuMBoOJIiB. [lepmmii cuMBOSI Mae OyTH JTATHHCHKOIO JIITEPOIO, a peIiTa — JJATUHCHKI

nitepu un mudpu. Perictp OykB He Mae 3HaYCHHS.
[Mpuxmamu imen: A; dN; GodRozd; k1%; dlina!

Tun 3miaH0i BASIC po3pi3Hs€e n'sTh TUIIB JAaHUX.

Koau 3anucano 3=a+b+2, BASIC noBuHEH 3HATH, IKHUU TUIT YACET MAKOTH HA

yBa3i. BASIC po3mizHae Tun 3MiHHOT Cy(hIKCY, TOOTO. 32 OCTAHHIM CUMBOJIOM V IMEH1

3MIHHO].
3acTocyBaHHs Cy(IKCIB HE 3aBKIM 3py4HE: BOHU 3aXapallyloTh TEKCT, Ta i

IIOMHJINTHUCH Y HUX JICTKO.

Tomy BASIC nepenbadenuii iHImmiA Crocio ommucy THUITY 3MIHHO1.

. 3azanvHuit hopmam Komanou onucy muny:

. DEFINT XX(uini uncna, INTeger)



DEFLNG XX(dogri mini yucia, LONG)

DEFSNG XX(peuosi uncna 3suuaitnoi TounocTi, SINGle)

DEFDBL XX(pe4oBi uncia moasiriHoi TouHocti, DouBLe)

DEFSTR XX(Psanku cumBodiB, STRing)

Komo6inaris XX — niama3oH jiTep. 3aMicTh Jlara30Hy MOYKHA BKa3aTH OJIHY
JiTepy.

Hanpuxnao:

DEFLNG AD, Bci 3MiHHI, iIM€Ha SIKUX TIOYUHAIOTHCS 3 JITEP, SIK1 Y 3a3HAUYECHOMY
nianasoHi, T00To. 3 A 1o D OynyTh BBaxkaTtucs norumu mumumu (aRc, BT, DLINA i

T.IL.)

DEFSTR STR, 3minnuit STR-psiok CHMBOJTIB.

KonTpoabHi 3anutanns:



1. Ilporpama QBASIC. T'onoBHe MeHto mporpamu (3 SKUX OMIIN BOHA

CKJIaTa€eThCA .

2.3 aKux 2-X 4acTHH cKkIajae rojgosHe MeHto nporpamu QBASIC?
3. Tlepepaxyiite HazBunu ocHOBHUX cepenosuiy QBASIC?

4. Tlpuznavenns penakropy nporpamu QBASIC?

5. o BK1tOYAE OMIIIS «BIATATOKEHHS» IIPOTPAMM Ta SIKE MPU3HAYEHHS

KOMaHJIH «TPACCUPOBKA™?
6. ®opmanbHi BigoMocti npo nporpamy QBASIC.
7.3 woro cknazae andasit Mo QBASIC?

8. Aki iMmeHa 3MiHHUX BUKOpHCTOBYIOTH y porpami QBASIC ta ix 3anbhuii

dopmar omucy ? HaBenith mpukiagm.



Po3ain VII
OCHOBHI KOMAH/H ITPOTPAMHU QBASIC

Komanau y moBi QBASIC

[Iporpama, Hanucana Oyab-sIKOIO MOBOIO MPOTpamMyBaHHs, € HaOIp THCTPYKIIiH,
IO OMHUCY€E MPOILIEC BUKOHAHHS aJrOpPUTMY 3aBlaHHsA. [HCTPYKIIl 3amuCylOThCs 3a
NEBHUMHU TMpaBUjaMH, Neper0adyeHUMU BUMOTaMH MOBH. I[HCTpYKIii BUXIAHOL
IpOrpaMy Ha3UBAIOTHCS KOMaHAaMHU YM ONIEPATOPAMH.

IIpaBuia imenyBaHHs

€ JexkuTbKa MPOCTUX TPaBWII, SKUM Tpeba CliayBaTd, 100 MaTu
n00puil CTHIIb MPOrpaMyBaHHsS, BOHH CTOCYIOTbCS O(OPMIICHHS TEKCTY
nporpaM. BUTBIIICTE 13 HUX TIOCUTH MPOCTI ¥ MO XOAY CIPAaBH MU PO HUX
HEOJIHOPa30BO roBopuiu. OCh OCHOBHI:

- BUKOPUCTOBYHUTE KOMEHTapI;

- TIOTPUMYWUTECH MTPaBUJI IMCHYBAHHS;

- CTPYKTYPYHTE TEKCT;

- OyayiiTe mporpamMu 3 MOJIYJIB "ONTUMATBLHOTO pO3Mipy".

[loroBopuMO TIpO OAHE TEXHIYHE, ajie TPAKTHYHO BAKIIWBE
MUTaHHS — SK MPABWIHHO JaBaTH IMEHA KOHCTAHTaM, 3MIHHHUM 1 1HITUM
o0'ekTaM y HAImMX mporpamax. IM’s Biflirpae BaJIHUBY pOib Y PO3YMiHHI
MPOrpaMu, TOMY B MOBCAKJACHHIN MPAKTHUIlI PU HAMTMCAHHI IMEH 3MIHHHAX
Tpeba CiiyBaTH TMpaBWIy, SKE TMOJSITa€ B TaKOMY: IM'sl TOBHHHE
BiIOMBATH CEHC 1 CKJIaAaTUCS 3 OAHOTO a00 JASKUTHKOX pa3oM HaIMCAaHUX
CJ1B, KOKHE 3 SIKUX TTOYMHAETHCS 3 BEJIUKOI OYKBH.

Po3poOonukn Big Microsoft pexkoMeHIYHOTh JTOTPUMYBATHCS

CyBOpIIIKUX TpaBui. IM'ss MOBUHHE BiIOMBATH HE JIMIE CEHC, ajie 1 THUII



3MiHHOi 1 ii 30Hy aii. ToMmy IM's MOBMHHE CKiagaTHcs 3 mpedikca 1
BrnacHoro imeHi. Ilpedikc Takoxk € CKIageHUM, JBI MOro 4YacTUHU
BiIOMBaIOTh 30HY Aii 1 TN 3MiHHOI. HaBenemMo MOXIIMBI 3HAYECHHS
npedikca.

Tabmuus 5.2 MoxiuBi 3HaueHHs Opedikca 3riAHO 3 MpaBUIAMHU

Microsoft

IIpedixke, axuii 3axae
o0J1acTh aii

Mepma 3ona aii
YyacTHHA
npegikca
g Global — yBech
IPOCKT
m Module— Jlns
PrivateaminHuX
MOTYJISI
BiCyTHIit Procedure — Jlns
JTOKAJIbHUX 3MIHHHX

Ilpedikc, axuii 3a1a€ TN

3MIHHOI
Apyr Tun 3miHHOT
a yacTuHa
npedikca
Str string
Int Integer
Dyt Byte
NG LCoNng
sng Single
ap Double
cur currency
var variant
oD ODject
pin Boolean

OT KUIbKa TPUKIAIIB  TMPaBUIBHO  MOOYJOBAaHUX  IMEH:
gstrOneWord, mintNumberOne, strAnswer, curSalary. Takox sk 3a
3HAYEHHSIM KOHCTAHTHM MOXHA BIJHOBUTH ii THUI, IO MPaBUIBHO
moOyI0BaHUX IMEHaX MOXKHA OJHO3HAYHO BITHOBUTHU IXHE OTOJIOMICHHS.
3po6uMO 1€ B HAIIOMY MPHUKIIA/II:

Public gstrOneWord As String Private

mintNumberOne As IntegerDim strAnswer As



String

Dim curSalary As Currency3riJiHO 3 IIAMH K€ PEKOMCHIAIlIIMU iIMEHA KOHCTAHT
BapTO OyAyBaTH TUIBKH 13 3ar0JIOBHUX OYKB. SIKIIO 1M'S KOHCTAHTH CKJIAJA€EThCS
3 JIEKUIBKOX CIIIB, TO JUJISl IXHBOT'O 00'€IHAHHS BUKOPUCTOBY€ETHCS 3HAK
niakpecnenss, Hanpukiaa: MY DIRECTORY PATH. 3BepHnits yBary, npu
no0yaoBi koHcTaHT Office 2000 BUKOpUCTOBYEThCS MpedIKC, 110 BKA3YE, IKOMY

3 IIOJIaTKiB HaJIC)KUTh KOHCTAaHTA.

Taomung 1.2 .BianoBigHICTh

nojaTka Ta npedikca KOHCTAHT

Honartok IIpedikc
KOHCTAHT
ACCESS ac
EXcel X1
FrontPage | 1p
OfTice mso
OfficeBInder| bind
outlook ol
Power Point | pp
Word wd
VBA VD

[Ipedikcn BapTO BUKOPUCTOBYBATH W MPH IMEHYBaHHI OO0'€KTiB,
U1 opM 3BHYAMHO BUKOPUCTOBYEThCS Tpedikc frm, s KOMaHIHUX
KHOMOK — Cmd i Tak mami. Bapro po3ymit, IO SKIIO BKe
KOpHUCTyBaTHCs npedikcamMu, TO 3arajlbHOBXKUBAaHUMH, HE CJIiJ] 3aiiMaThCs

CaMOJIISTTbHICTIO B IIbOMY ITUTAHHI.

Onepartopu
Omnepatopu 3a0e3neuyrOTh MPHUBIACHEHHS 1 3MiHY 3Ha4YeHb

00'€KTiB, 3 IKMMH TPAIIOE MPOTpama.

OnepaTopu Ta psAaKu

IIpu 3ammci TeKCTy mporpaM JyUisi CHOPOIUEHHS YWTaHHS,



HaJaro/pkeHHs Ta 11  Moau@ikanli 3pydHille KOXKEH OIepaTop
pO3TalIOBYBaTU B OKpeMoMy psaky. [Ipore B ogHOMY psAKy MOKHA
pPO3MIIIYBaTH 1 AEKUIbKa onepaTopiB. CUMBOJIOM pO3MOALTY ONEPATOPIB
B PAAKY CIY>)KUTb O80KPAnKa.

[HON1 BUHUKAE cUTYyallis, KOJIM ONEpaTop HE YMIMIAETbCA B PAIKY 1
Horo ciii MpPOAOBXKHUTH B JACKUIbKOX psakax. s mpomoBKeHHS
(mepeHocy) orepaTopa Ha HACTYNHUU PANOK BUKOPUCTOBYETHCSA Mapa
CUMBOIJIIB 1PONYCK-NIOKPECIeHHSL.

[Tepen onepaTopoM B PSIKY MOKE CTOSITU MITKa — TMOCJIOBHICTh
CUMBOJIIB, 110 MOYMHAETHCS 3 OYKBHU 1 3aKIHUYETHCS IBOKPANKOI. MITKH
MO>KHA PO3MIIIYBAaTU 1 B OKPEMHX pSAJKAX TMEpe]TUMHU ONepaTopamH, siKi
BOHU TIOBHMHHI MO3Ha4yaTH. MITKH MOTPiOHI JJIS ONEpaTopiB Mepexony
tuny GOTO, ane iX BUKOPUCTAHHS BBAXAa€ThCs '"MOTAaHMM TOHOM'" B

CTPYKTYPHOMY MPOTrpaMyBaHHI.

Omnepatop KoMeHTApPIO

KomenTapi Ha BUKOHAHHS MTPOTPaMH HE BIUIMBAIOTH, aje MOTPiOHI
K "03HaKa Xopomioro cTuir". Bu Mo)keTe 3a01aauTd Ha KOMEHTapsX 1
HAIMCATH, a MOTIM HaJaroAUTH HEBEIUKUU MOAYJh 0e3 HuX. Aje BxKe
4yepe3 TUXKACHb HIXTO, Y TOMY YHCIHI 1 BH, HE 3MOXKETE 3pO3YyMITH HOTO
7ito 1 MOAM(IKYBaTH MOTPIOHUM YUHOM.

Bynp-skuii  pAJOK TEKCTy MPOrpaMH MOXKE 3aKiHUYBAaTHUCS
koMeHTapeMm. KomenTtap B VB nmounnaetbest amoctpodom (') i BKirogae
OyIb-sSIKMiA TEKCT, pO3TAlllOBAaHWUW B PAAKY TMpasime. 3a3BUYail B
KOMEHTapsX OMUCYIOTh 3aBJaHHS, [0 BUPIIIYIOTHCS MOMYISIMU, QYHKIIII,
1[I0 BUKOHYIOTHCSI MPOLEAYpPAMHU, CEHC OCHOBHMX 3MIHHHUX, AJITOPUTMU
poOOTH TIPOIIETYD.

[Hmie 3actocyBaHHS KOMEHTapl 3HAXOISATh MPU HAJAroJKEeHHI



nporpam. SKio noTpiOHO BUKIIOYMTH 3 IPOrpaMu JEsKi onepaTopu, TO
JIOCUTh TIepe]] HUMU MOCTABUTH anocTpod.
Y VB € me oaun cnoci® BUAUIEHHS KOMEHTapiB 3a JOMOMOIOIO
kiouoBoro ciaoBa REM. Takuii komeHTap (Ha BiAMIHY BiJl KOMEHTapIO,
0 MOYMHAETHCS anocTpooM) MNOBUHEH BIIAUISATUCA B PAAKY BIA
MOoNepeAHLOTO ONepaTopa IBOKPAMKOIO:
weight=weight+z : Rem 36inbmenns Baruvalue=weight*price  'Hoa
BapTICTbbyab-sKy KOMaHy B MPOrpaMi MOKHA 3a0€3MEUUTU TOSICHIOIOUUM TEKCTOM
- komeHTapeM. KomeHTapi MmojiermyroTh po3yMiHHS TEKCTy mnporpamu. KomeHrtapi
MO>KHA 3aMucaTH JBOMa CIocobamu:
a) REM noBinbHUIT TEKCT
b) ' noBiNBbHMIA TEKCT
Ha niepe6ir o6uncnens komanga REM jk01HOTO BIUTMBY HE Mae.
Hanpuxian:
REM o6uncienss GyHKIii

' o0uuciaeHHs QyHKIIIT

. OnepaTop npuBJIaCHEHHS
dopmar:
Im'st 3MiHHOI = BUpa3
[{s kOMaH1a BUKOHYETHCS 32 IBa KPOKH:
1) oOuHCIIOEThCS 3HAYCHHS apU(PMETUYHOTO YH CHMBOJBHOTO BHpas3y,
3a3HAYEHOTO Y TIPaBiil YaCTHHI KOMaH/IH;
2) 1ie 3HAYCHHS HAJAa€ThCSA 3MIHHOI, 3aIIMCaHOl B JIiBiil YaCTHHI KOMaH/IH.

Hanpuxknan:
A = Y+X/Z2



. OmnepaTop BBeIeHHSI JAHUX
. JluHamiuHe BBeJIeHHS TaHUX

dopmar:

INPUT "IloBinomJjieHnHsi", CIMCOK 3MiHHHMX

[Ipu BukonanHi komanau INPUT oOuucneHHs NpU3YNUHAIOTBCS 1 Ha €KpaHi
JUCIUICS] BUBOJUTHLCS TOSICHIOBAIBHE TOBITOMIICHHS, SKIO BU WOTO Hamucaiud. Y
CIUCKY 3MIHHHMX Yepe3 KOMY BKa3yIOTbCsl IMEHA 3MIHHHUX, SIKI IPUIMAalOTh JIaHl, 1110
BBOJISITHCHL.

Hanpuxnan:

Komanoa: INPUT"BBenith koeditieHT Ta ko pexxumy",B,KR$

Expan:BBeniTs koedillieHT Ta KO peKUMY

Kypcop BCTaHOBIIOETBCSA 3a OCTAaHHIM CHUMBOJIOM BHBEJICHOTO TEKCTY, 1
mporpamMa O4YiKye BBEACHHS JaHMX. Bu MOBWMHHI Yepe3 KOMY HaOpaTu BCl JIaHl Ta
HATUCHYTH KiaBimy {Enter}.

Ko psSIOK CUMBOMIB 3aMKHEHMM HE KOMOK, a TOYKOK 3 Komor, INPUT
BUBOJIUTh CJIIJIOM 3a TEKCTOM CHMBOJ "?" 1 BCTAHOBIIIOE KypCOp 4Yepe3 MPOITYCK
mics "?".

Hanpuxnan:

Komanoa: INPUT "Pik Hapomkenns"; GR$

Expan:Pix napomxenns?

IToBimomnenns B INPUT moxHa onmyctuTi. Toai Ha ekpaH Oyje MpoCcTo BUAAHO
MTUTaHHS.

Tun 1 KUIBKICTh JTaHUX, IO BBOISATHCS MOBHHHI BIMOBIAATH THITY 1 KUTBKOCTI
OMMCAHUX 3MIHHUX.

Hanpuxknan:
Komanoa: INPUT"Bseaite Ne mikonu, kiac, npizpuiie';N,K,F$
Expan:Beenite Ne mikonu, knac, npizsuiie? 2,10,Iletpi

By noMuiiok:

1. Twun ganux He 301raeThbes 13 TUIIOM 3MIHHHUX.



2. BBenu nyxe 0araTo JaHUX.

. Omnepatop BUBeCeHHS pPe3yJbTATIB IPOrpaMu

dopmar:

PRINT cnucok_Bupasis

VYV momni OHCpaHI[iB qcpe3 KOMY a0o Uepe3 TOYKY 3 KOMOIO IICPCPAXOBYHOTHCHA

BHUpPA3U, 3HAYCHHA SAKUX Tpe6a BUBECTH. 3HAUYCHHS JaHUX BUBOAATBCA 3 HOSI/IHﬁ

Kypcopa.

1. {inbHUI BUCHOBOK - PO3/LILHUK ";
Hanpuxnan:

a) Komanoa: PRINT "Meni"; K; "pokip"

Expan:Meni 16 pokis (skmio K = 16)

Ilepen 3HaUYeHHSM YHUCIIa BUBOJIUTHCS TTPoOi, abo 3HaK "MiHyc".

b) Komanma: PRINT "IIpa"; "6abycs"

Expan:Tlpababycs

nn

2. 30HaJIbHUN BUCHOBOK — PO3JUIBLHUK ",

SAxmo Bkazana koma, QBASIC BuBOIMTH maHI IIOJO 30H, KOXKHA 30Ha - 14

TTO3HULIIHA.
Hanpuxnan:
Komanoa: PRINT "Meni", K, "pokiB"
Expan:Meni 16 pokis (sxmo K = 16)
3. BUCHOBOK y pi3HHX psIIKax
Hanpuxnan:
Komanoa: PRINT "3apnnarta”
PRINT ZP; "py6"
Expan:3apnnara
2000 py0

npukiaj. JlaHo KateT NpsSsMOKYTHOTO TPUKYTHHUKA 1 TPWIETInid KyT. BusHaunTu

IJIOIY TPUKYTHHUKA Ta TINOTeHY3Y. JOBXUHY Ta KyT y pajiilaHax BBECTU JUHAMIUHO.



Pe3ynbTaT 0OOUUCIEHHSI BUBECTH Y PI3HUX 30HAX.
INPUT"BBenith kaTeT NpIMOKYTHOTO TPUKYyTHHKA Ta npuierauid kyt'"; A,U
C=A/COS(U) 'O6uncieHHs TNOTeHY31
B=SQR(C"2-A"2) 'OGunciaecHHS KaTeTa
S= 0.5*B*A 'O6uucieHHs miolli TPUKyTHHUKA
PRINT"C=";C,"S=";S
End

KOMaH}]I/I KE€PyBaHHA X0/I0M BUKOHAHHSA IIPpOrpaMmu

Haiiuacrimie, 3ai1eXHO BiJ IEIKUX YMOB, JJOBOJUTHLCS 3MIHIOBATH TOCIIIIOBHICTD
BUKOHAHHS KOMaH[ ii.

Komanau ynpapiiHHS X0JI0M BUKOHAHHSI TPOTpaMu MOJAUISIIOTECS. HA TPU TPYIIU:

1. Komanau 6€3yMOBHOI0 MEpexXoay;

2. KomaHau yMOBHOTO MEpEXoay;

3. Komannu opranizaiii IfuKIIiB.

be3ymoena nepeoaua kepysannsn

dopwmar:
GOTOHomep psanka abo MiTKa

VYrpaBiiHHS IEpeacThCss KOMaH/ 1, TO3HAYEHI HOMEPOM psijika a00 MITKOIO.
Hanpuxian:

GOTO W

W: PRINT"Pimenus orpumano”
IIpumimka.Cepen nporpamictiB BxuBaHHs GOTO npuitHATO BBaXaTH MOTaHUM

toHoM. Haamipua npuctpacts 1o GOTO 3amnyTye nporpamy.



Ymoena nepeoaua kepysanna

KoHcTpykiito yMOBHOT nIepeiayl ynpaBiiHHS MOKHA 3alIUCaTH B OTHOMY 3 JIBOX
(dopMmartiB - 6;10k0BOMY (Y KiJIbKa psAJIKiB) 200 JiHITHOMY (B OTHOMY PSIIKY).

Jliniiaui dbopmar:

| Fnoriunuii Bupa3 THEN <610k komanna 1> [ELSE <610k koMmang 2>]

biokoBut dhopmar:

| Froriuamii Bupaz THEN

<0QJIOK KoMaH 1>

[ELSE

<OJ0K KOMaH 2> |

END IF

Buxonanns. Skmio ynoriunuii Bupa3 npuiiMae 3HaueHHs "[cTUHA", BUKOHYETHCS
0Jiok KomaHJ 1, sAKIIO JOriyHUN BUpa3 - "bpexHs", BUKOHYEThCS OJOK KOMaHI 2.
Axmo ELSE BizncyTHs, TO BUKOHYETBHCSI KOMaH/a, 1110 ¢ToiTh 32 END IF.
ITpuxnanl

INPUT "Cxkinbku Oyme 2x2", X

[F X=4 THEN PRINT "IIpaBunsno" ELSE PRINT "Henpasunsuo"

END
[Tpuknan?2

OO6uncnuTy 3Ha4eHHs QyHKIIT Y

Jliniian dbopmar:

INPUT "Bgenitb 3HaueHHs aprymeHty X', X
IF X<=1 THEN Y=X-1/2*X"2+3 ELSE Y=1.05*(X-1)"2



PRINT "Ilpu 3nauenni X=";X;" pynkuis Y=";Y
END

biokoBuit hopmar:

INPUT "Bgenitb 3HaueHHs aprymenty X", X

IF X<=1 THEN

Y=X-1/2*X"2+3

ELSE

Y=1.05*(X-1)"2

END IF

PRINT "Ilpu 3nauenni X=";X;" ¢pynkuis Y=";Y
END

Moowcnuea exnadenicms 00HO20 YMOBHO20 0Nepamopa 00 iHUO020.

Dopmam 3anucy 6K1a0EHUX YMOBHUX ONEPANOPIE

| Froriunuii Bupaz THEN
<0J0K KOMaH[ 1>
[ELSEIFmoriunuii Bupa3 THEN

<0JIOK KOMaH 2>]

..........................

[ELSE
<OJIOK KOMaH[ n>]

END IF

[Tpuknan3

Cxknactu nporpamy oOuuciIeHHs (YHKIII:



1 BapiaHT
IF Z<0 THEN

F=Z-5/Z"2

ELSEIF Z<=1 THEN
F=z/2-1

ELSE

F=1/(1-Z)

ENDIF

PRINT "F=";

END

2 BapiaHT
IF Z<0 THEN F=Z-5/2"2

IF Z<=1 AND Z>=0 THEN F=2"2-1

IF Z>1 THEN F=1/(1-2)

PRINT "F=";

END

Hpuxkaan: 1

BuzHaunTu BUJ TPUKYTHHKA 3aJ1€2KHO 3 HOro CTOPiH A, Y, 3.

' IIporpama 3 omepatopom IF nist BU3Ha4YeHHS BUAY TPUKYTHUKA B 3aJI€KHOCTI
BiJl HOTO CTOpPIH

Jexapauist 3MiHHMX

DIM Al, B!, 3!

'bnok onepaTopiB

INPUT"BBenits a, B, 3"; Al, B!, 3!

PRINT "a="; A!; "g="; B!; "3="; 3!

IF (A!>B!+C!))OR (B!> A!+C!) OR (C! > A! + B!) THEN

PRINT "Ls ¢irypa ne TpukytHuk!"

ELSE



IF (A! =B!) AND (A! =C!) THEN

PRINT "TpukyTHuK piBHOCTOpOHHIM!"

ELSE

IF (A!=B!)OR (A!=C!)OR (B! =C!) THEN

PRINT "TpukyTHuk piBHOOe peHMIt!"
ELSE

PRINT "TpukyTHHK pi3HOCTOPOHH1H!"
END IF

END IF

END IF

'Kineus nporpamu

[Tpuknan 2:
INPUT "Cxkinbku Oyme 2x2", X

IF X=4 THEN PRINT "IIpaBunsuo" ELSE PRINT "HenpaBuisuo"
END

ITpuxnan3

OGuucnuT 3Ha4YeHHS QYHKINT Y

JliHiiiank dbopmar:

INPUT "Bgenitb 3HaueHHs aprymeHty X", X
IF X<=1 THEN Y=X-1/2*X"2+3 ELSE Y=1.05*(X-1)"2
PRINT "ITpu 3nauenni X=";X;" dynkuis Y=";Y



END

biokoBuit hopmar:

INPUT "Bgenitb 3HaueHHs aprymenty X", X

IF X<=1 THEN

Y=X-1/2*X"2+3

ELSE

Y=1.05*(X-1)"2

END IF

PRINT "Ilpu 3nauenni X=";X;" ¢pynkuis Y=";Y
END

Moowcnuea exnadenicms 00HO020 YMOBHO2O Onepamopa 00 iHU020.

Dopmam 3anucy 6K1a0EHUX YMOBHUX ONEPAMOPIE

| Froriunuii Bupaz THEN
<0j0K KoMaHjg 1>
[ELSE IFnoriunwmii Bupa3 THEN

<0JIOK KOMaH 2>]

[ELSE
<0J10K KOMaH N>]

END IF



Omnepartop BudOpy

dopmar

SELECT CASE apudm_Bupasz abo cuMB_BHpa3
CASE ymona 1

<Onok KomaHpg 1>

CASE ymosBa 2

<QJIOK KOMaHJ 2>

[CASE ELSE

<0110k KOMaH1 N>]

END SELECT

YmoBy oneparopa CASE MoxHa BKa3zaTu B OJHOMY 13 TphOX (HOpMATiB:

1) CASE koncranra 1, KoHCTaHTa 2, ...

2) CASE IS 3nHak_ BigHOCHHH KOHCTaHTa

3) CASE koncranra 1 TO koHcTaHTa 2

KonctanTu B ymM0Bi moBuHH1 OyTH TOTO X THNY, 110 1 BUpa3 y SELECT CASE.
AJNTOpUTM MHOKHHHOTO BUOOPY TOJIATAE B HACTYITHOMY:

" OOYHMCIIOETHCS 3HAYEHHS BUpa3y, 3anucanoro y SELECT CASE.

" TIEpEeBIPSIETHCS, UM 33JI0BOJIBHSIE 11€ 3HAUCHHS 0JTHOMY 13 3a3HaueHuX y CASE

YMOB
" SKIIO 3HAYEHHS BIAMOBITAE SKIMCh YMOBi, BUKOHYETHCS OJOK KOMAaHJ, IO
nne 3a naaumu CASE.

[Tpukian

INPUT "BBenits 3HaueHus ",A

SELECT CASE A

CASE 1,5

PRINT "A onno 1 a6o 5"

CASE IS >5

PRINT "A Ginpmre 5"

CASE-8 TO 2.5



PRINT "A ue meHnmte -8, ane He Ouibiie 2.5"
CASE else
PRINT ")Konna ymoBa HE BUKOHY€ETHCS "

END SELECT

ITpuxnan:

Busnauntu neHb ThxkHA y cidHi 1994p 3riiHO 3 BBEICHUM YKCIIOM, 3HAUEHHSI SIKOTO

3HaXOAUTHCA B Alama3oHi: 1....31

TIporpama 3 onepatopom SELECT CASE
DIM chislo%

CASE 3, 10, 17, 24, 31

PRINT "TloHequiok-1eHb BaKKuit"
CASE 4, 11, 18, 25

PRINT "BiBTopok - kadeapanbuuii 1eHs"
CASE 5, 12, 19, 26

PRINT "Cepena-6i0mioTeuHuii 1eHb"
CASE 6, 13, 20, 27

PRINT "YerBep-pubHuii neHn"

CASE 7, 14, 21, 28

PRINT "IT'atauns-0anuuii neHn"

CASE 8§, 15, 22, 29

PRINT "Cy0ota-Tearpansuuii 1eHb"
CASE ELSE

PRINT "O6ix y apy3iB"

END SELECT

PRINT "JIrotuit-micsiiib KaHIKyIu"

'Kinenp nporpamu



[Tpukitan
INPUT "Bsenits 3HaueHHs ",A
SELECT CASE A
CASE 1,5
PRINT "A ogno 1 a6o 5"
CASE IS >5
PRINT "A 6inbiie 5"
CASE-8 TO 2.5
PRINT "A nHe meHe -8, ajge He OutbIe 2.5"
CASE else
PRINT ")Konna ymoBa HE BUKOHY€EThCS "

END SELECT

Iicna eukonanHs moeo 4u inuio2o OJI0KYy KOMAHO Kepy8aHHs nepedacmucsi KOMAaHoi,

wo Hacmae 3a END SELECT.

Cratnyne BBCJICHHA JTAaHHUX

(omeparopu: DATA, READ, RESTORE)

Skimo mnporpamMa NOCTIHHO Tpalioe 3 JEIKUM Ha0OpOM YHCIOBUX a0o
CUMBOJIbHHX KOHCTaHT, MO>KHAa OTOJIOCHTH TaKUi HaO1p OJJOKOM JaHUX:
DATAcIcok KOHCTaHT

v CIIMCKY KOHCTAHT 4€PEC3 KOMY BKA3YIOTbHCA 3HAUYCHHA KOHCTAHT, HAIIPUKJIAA:

10 DATA 5,25,19.6,30,12,"ABC"



20 DATA "BASIC", "Pascal", 25.9

VY nporpami MOHa 3anMcaTt J0BUIbHY KIbKicTh onepaTopiB DATA. [lo Onoky
JAHUX TO TOPSAJAKY BKJIIOUAIOTHCA BCI KOHCTAaHTH 1 B TMaM'siTi CTBOPIOETHCS
cremiabHUI MoKaXuuk Oyoky manux. [lin yac pobGotu mporpamu 1ed MOKaM)4HUK
MICTUTh TOPSIKOBUN HOMEP KOHCTaHTH y Osioni jgaHux. [Ipu 3amycky mporpamu
BKa31BHUK BKa3ye MEPIy KOHCTAHTY 3 OJIOKY TaHUX.

Jlns  [OpUCBOEHHST  3HA4Y€Hb  KOHCTAaHT 13 OJOKY  JaHUX  3MIHHUM
BUKOPUCTOBY€EThCS onepatop READ:

Hani 3 omeparopa DATA 34uTyroTbCsl 1 HAJAIOThCS TMEBHUM 3MIHHUM YH
MacuBaM 3 jornomororo oneparopa READ:

READcnucok 3MiHHHX

VY cnucky 3MIHHHX 4epe3 KOMY BKa3yIOThCS IMEHA 3MIHHHMX, SIKMM HaJlal0ThCs
3HAYEHHS KOHCTAHT 13 OJOKy gaHuX. Tunu 3miHHUX y cnucky READ mnoBuHHI
BIJIMOBIAATH TUITY KOHCTAHT 3 OJI0Ky nanux. Hampukinan:

READ a%, m%, t

3minauM a%, m%, t TpuUcBOATHCA 3Ha4YeHHsS S5, 25 Ta 19.6. ITlokaxuuk
nepemimaeTbesa Ha 4 KoHCTaHTy. OnepaTop

READ c, sc%, a$

Hapmacte 3minamMm ¢, sc%, a$ 3mauenns 30, 12, "ABC" 1 mokax4uk
nepemictuthes Ha "BASIC" 1 T.1.

[Tig wac BukoHanHs oneparopa READ mani 34uTyroThes
[To-mopsiaky B HEOOXIMHIM KUIBKOCTI MOuYMHAtoun 3 mepiioro omeparopa DATA,
axmio ornepatop READ 3yctpiyaerhest Kibka pas3iB, TO 3UMTYBAHHS MPOOBKYETHCS
3 HactynHoro nopsaky CONST B nmorounomy onepatopi DATA.
S0 KiMbKiCTh 3unTyBaHb oneparopa READ nepeBuriye KinbKicTh
CONST B omepatopi DATA, T0 3'IBIs€THCS MOBIIOMJICHHS PO TTOMUJIKY.
Sxmo Heooximuo npoBoauTH 3unTyBaHHs CONST moBTOpHO, TO 11 MOBEPHEHHS 710
oneparopa DATA BukopuctroByetbcst RESTORE 3 mitkotro.
SKI110 MITKY HE BUKOPHUCTOBYBATH, IMOBTOPHE 3UMTYBAaHHS MOYUHAETHCS 3 MEPIIOrO

oneparopa DATA.



Sk KiTbKa pa3iB MpPOYMTATH Ti cami AaHi 3 OJoKy maHux? JJis BiTHOBIICHHS
MOKaXK4YMKa 0JIOKY AaHUX BUKOpUCTOBYeThCs onepatop RESTORE:

RESTOREHoMmep psnka abo miTka

JIe HOMEp psiiKa MOBUHEH BKa3zyBatu orepatop DATA.

Sxuo He BkazaHo Homep psaka, HactynHuil miciss RESTORE, READ noune
YUTATH 3 TIEPIIOT KOHCTaHTH OJoKy nanux. Hanpuxman:

RESTORE

READ vk%, s%

RESTORE 20

READ z1$, z2%

vk%, $% mnpucBosThCs 3HadeHHs 5 1 25, a 3minauMm z13$, z2$ - 3HaueHHS
"BASIC" Ta "Pascal".

brok naHux 3pydHuii y TUX BUIAJKaX, KOJH KUIbKa pa3iB BUKOPUCTOBYETHCS Ta
cama TMOCIIJJOBHICTh KOHCTAHT.
npukiaa. CkiaacTu nporpamy 3Hax0KEHHSI BUCOTH pIBHOOEIPEHOT Tparnellii, sika Mae
migcTaBu SM 1 11M, a 61yHa cTopoHa 4m. JlaH1 BBECTH CTaTUIHO.

DATA5,11,4

READ BC, AD, AB

AE=(AD-BC)/2 'TlincTaBa TpUKyTHHKA

HT=SQR(AB"2-AE"2)

PRINT"Bucota tpamemnii =";HT

END



KoHnTpoubHi 3anuranus:
1. Oneparopu Ta psaxu.@opmar 3anmucy onepaTopy KOMEHTapio?
2. ®opMar 3amucy onepaTopy NPUBJIACHEHHS Ta AK BiH Mpamioe?

3. JlunamiuyHe BBEJCHHS JaHUX. 3a JIOMOMOIOKO SIKOTO OIepaTopa

BBOJISATH J1aH1 B Iporpamy?

4. ®opMmar 3amucy orneparopa BHUBEIEHHS pPe3yJbTaTiB MPOrpaMH Ta

SK BIH Iparftoe?

5. Komanau kepyBaHHS XOJOM BUKOHAHHS mporpamu. OmnepaTtopu
0e3yMOBHOTO Ta YMOBHOTO KEpyBaHHA Mporpamoro. Sk BOHH

npaIoTh Ta popMmar ix 3anucy?
6. ®opMar 3anucy BKJIaJIEHUX ONEepaTopiB Ta MPUHIUI iX poOOoTH?

7. Sxi OIICPATOPHU BUKOPUCTOBYIOT AJISI BBOJAd CTATUYHUX JAaHUX B

nporpamy?

8. [IpuszHadenHs onepaTopy BUOOpPY Ta ioro ¢popmart 3amnucy?



Macueu

OpHuM 3 HaMBaXXJIMBIIIMX IHCTPYMEHTIB MPOrpamicTa € MOKIUBICTh POOOTH 3
MacCHUBaMH 3MIHHUX.

MacuB - HaOip OJHOTUIHUX JaHUX, II0 30€piraloThCsl pa3oM Ta MAlOTh CIIUIbHE

MoxnuBICTh O0'€THAHHS TPYN €JIEMEHTIB MacHuB JO03BOJISE, 3 OAHOTO OOKY,
HOJIETIIUTA MAacoBY OOpOOKy MAaHMX, 3 JPYroro - CHPOCTUTH 1AEHTU(IKAIIIO
€JIEMEHTIB MacHuBY.

KoxHomy enemMeHTy MacuBy MOKe OYTH HaJIaHO OJTHE YMCJIOBE a00 CUMBOJIbHE
3HAYEHHS, TOMY pI3HITHCS MacUBU YHMCJIOBI Ta CUMBOJIbHI. KpiM TOro, macuBu

MOKYTh OYTH OJTHOBUMIPHUMH Ta OaraTOBUMIPHUMHU.

. OnHoBUMIipHI MacuBu

® OcHo8HI nOHAmMmMAL:

MacuB MMO3HAYaETHCS OJTHUM IMEHEM. Tak yCro CYKYITHICTh TIHCHUX YHCEIT
1.6, 14.9, -5.0, 8.5, 0.46
MO’XKHa BBa)XKaTH MAcCHBOM 1 MO3HAYWUTH OJHUM IM'SM, Hampukiaa, A. YTBOpPO0OUi
MacuB 3MiHHI Ha3WBAIOThCSA €JICMEHTaAaMU MacuBy. KOXXEH €JeMEHT MacuBY
MO3HAYAETHCS IM'IM MAaCHUBY 3 1HIEKCOM, YKIAJACHUM Y KPYTIIl TYKKH.
A(1), A(2), A(3), ..., A(n).

[H1eKC BU3HAYAE TTOJIOKCHHS €JIEMEHTa MAaCUBY JaHUX IIIOJI0 HOro MOYaTKy.

JI1s pO3rIIsSiHYTOro BUILE NPUKIIALY €I€EMEHTaMU MACUBY €:

A(1)=1.6, A(2)=14.9, A(3)=-5.0, A(4)=8.5, A(5)=0.46

. Busznauennsa macuegie

[lepm HiX CKOpUCTAaTHCSI MacHMBOM, y MporpaMmy TpeOa BKIIOYUTH OIEpaTop

DIM, skuil 3agae MakCUMallbHO AomycTUMHUM iHAeKkc. lle no3Bonuth cuctemi 3



Beiicikom 3ape3epByBaTU B aM'aTi 00J1aCTh TOCTATHHOTO PO3MIpY.

MacuBu, mo MictiaTh Big 1 1o 10 enemeHTIB, MOKHA BUKOPUCTOBYBAaTH 0Oe€3
ixHpO1 orosiomieHHs1 B omepatopi DIM. MakcuManbHa KUIBKICTH €JIE€MEHTIB Oyb-
SAKOT0 MacCUBY BU3HAYa€ThCS Juie 0ocsiroM BuUibHOT 'L

dopwmar 3anucy omneparopa DIM:

DIM im's_macuBy (MakCUMajgbHUN 1HAEKC)

"Umsa_macuBa" 3a3BHyail BUOMPAETHCS 32 TUMH CAMUMU MPAaBUIIAMU, SIK 1 IMEHa
NPOCTUX 3MIHHHUX.

"MakcumanbHMI_1HJEKC" BKazye MaKCHUMalbHO JOMYCTUMUM Yy mporpami
1H/IEKC 1 Ma€ OYTH O3UTHUBHUM.

[Ipuknaau onucy MacuBiB:

DIM X(50) ' orosnomieHHs OAHOBUMIPHOT'O YUCIOBOrO MacuBy X uist 50 uncen;

DIM V$(12) 'OronomieHHst OAHOBUMIpHOTO MacuBy V 1iisi 12 CHMBOJIBHHX €JICMEHTIB.

OroJomieHHs MAaCUBY 13 3MIHHHM PO3MIPOM.

INPUT K
DIM A(K)

. Buou nomunox

Sxmo B mporpami €JeMEHT MacHuBY 3 IHJIEKCOM OUIBIIMM, HIDK 3HAYEHHS
pPO3MipHOCTI, orojiomeHe B oreparopi DIM abo mpuitHsaTe 3a 3aMOBYYBaHHSIM, TO
BUJIA€THCS TTOBIJIOMIICHHS PO MOMUIIKY 9:

Subscript out of range (Buxix Mexi MacuBy).

Sxmo omeparop DIM BkazaHo miciisi BAKOPUCTaHHS IMEHI MacuBy ab0 MacuB
ITOBTOPHO OT'OJIOIICHO, 3'IBISETHCSA MoBioMieHHs 10:

Redimensioned array (moBTOpHE 3aBIaHHS PO3MIPHOCTI MacHBY).

® 3anoeéHeHHs macuey

ICHYC ABa crocooun IIPUBJIACHCHHSA 3HAYCHb CIICMCHTAM MACHBY:



1) cratmunuii, 3 BukopuctaHHsiMm onepatopiB DATA, READ Ta omneparopa
MPUBJIACHEHHS;
2) nuHaMiyHu, 3 BUKopuctanusaMm oneparopa INPUT ta pynkuii RND.

[Ipaimtoroun 3 MacuBamMH JyXe 3pYYHO KOPUCTYBATHUCS OINEPATOPOM IUKITY
FOR...NEXT. fIk iHAeKCc MaCuBY BUKOPUCTOBYIOTh MapamMeTp LUKITY.

1. [Ipuknag cTaTUYHOIO HAIOBHCHHS MACHBY.

DATA 3nuBy, aHaHac, rpyiia
DATA s6:1yKo0, BULLIHS, aOpUKOC
DIM A $ (6)
FORI=1TOG
READ A$(l)
NEXT I
Huxn FOR...NEXT mnociioBHO Hajia€ 3Ha4YCHHSI BCIM 3MIHHUM 31 CITUCKY.

2. Ilpuknajn JIMHAMIYHOT'O 3aIIOBHCHHS MAaCHUBY

INPUT "BBeniTh KiJIbKICTh €JIEMEHTIB MAaCHUBY";

DIM A(N)

FORI=1TO N

INPUT A(I)

NEXT I

VY 1ipoMy npuKIIai BAKOPUCTOBYETHCS 3MIHHE 3aBAaHHS PO3MIPHOCTI MAaCHUBY.
3. [Mpuknaja 3a0BHEHHS MAacHUBY 3a JIONOMOT010 cTannapTHOi dyHkiii RND

DIM V(12)

FORI=1TO 12

V(1)=INT(RND(1)*10)

PRINT V(I);

NEXT J

. Hopaook pobomu 3 macueamu

1. oromouieHHs MacUBY (3aBJlaHHSI MAKCUMaJIbHOT'O PO3MIPY MacHBY);

2. 3aTllOBHCHHS MAaCHUBY;



3. 00poOKa e’IeMEeHTIB MacuBY;

4. BUBEIECHHS Pe3yJIbTaTy OOPOOKH.

. I100ii Hao enemenmamu 00HOBUMIPHO20 MACUBY

[Ipuxknax 1. IligpaxyBatu 3aranbHy cymy 10 uucen, 3amucaHUX CTaTUYHO B
MacHUB Ta KUIbKICTh HETaTUBHUX YUCEN Y I[bOMY MaCHBI.
DATA 3,4,5,-8,10.67,2.7,765,-6.98,9,-1
DIM A(10)

FORI=1TO 10

READ A(l)

S=S+A(l)

IF A(1)<O THEN N=N+1
NEXT I

PRINT " cyma=";S,"N=";N
END

[Mpuknax 2. 3agano macus K(45). BuzHauntu MiHIMaabHUAN €IEMEHT MACHUBY Ta

HMOT0 1HJIEKC.

DIM K(45)

FOR 1=1 TO 45 ' 3annoBHeHHS MacUBY

INPUT K(I)

NEXT I

MIN=A(1) ' 3minnoi MIN HamaeThcs niepie 3HAYCHHS MacHUBY
FOR I=2 TO 45

IF A(I) <MIN THEN MIN=A(I):K=I

NEXT I

PRINT "Minimaneuauit enement=";MIN, "Horo iggexc=";K



END

[Mpuknan 3. 3agano macuB A(18). Y mMacuBi MOMIHSATH MICISIMU 3HA4Y€HHS |-TO
Ta 2-TO €JeMeHTa, 3-T0 Ta 4-ro Tomo. 3MIHEHU MacuB BUBECTH Ha €KpaH.
DIM A(18)
FOR I=1TO 18
A(D=INT(RND(1)*10)
PRINT A(l);
NEXT I
FOR I=1TO 18 STEP 2
SWAP A(I),A(I+1) ' 3MiHIOIOTBCS MICIIIMHA 3HaUYCHHSI €JICMEHTIB MaCUBY
NEXT I
PRINT
FOR I=1TO 18
PRINT A(l); 'BuBeneHHs 3MiHEHOT'O MacHBY
NEXT I
END

[Tpuknan 4. {anuiit macuB M(30). Enementn macuBy — 10BiIBHI uncia. Bugatu
3HAYEHHS KOXKHOTO M'SITOTO €JIEMEeHTa Ha ekpaHi. Bka3aHi eneMeHTH BUIATU Y PSJIOK.
DIM M(30)

FOR I=1TO 30

M(D=INT(RND(1)*15)

PRINT M(I);

NEXT I

PRINT

FOR I=5TO 30 STEP 5

PRINT M(l); ' BuBeneHHS KOKHOTO IT'SITOTO €JIEMEHTa MaCUBY

NEXT I



[Ipuknan 5. ChpopmyBaTu 3 enemMeHTIiB N 0JHOMIpHUNA MacuB A 1 BUBECTU HOro
Ha ApyK y Burisaal K croBouis.
INPUT "BBenith KiIbKICTh €JIEMEHTIB MAaCUBY";
DIM A(N)
FORI=1TON
A(D=INT(RND(1)*10)
NEXT I
INPUT "BBeniTh KUIBKICTH CTOBIILIB"
FORI=1TON
PRINT A(l);
IF 1 MOD K =0 THEN PRINT
NEXT I
END
[Tpuknax 6. Cxinactu nporpamy oOUMCIEHHS Ta JPYKYBaHHS 3HAYCHb (PYHKIIIT
Y=(SIN X+1) COS 4X
3HaveHHsS apryMeHTy 3aaaHi cratuuHo y MacuBi X(10). 3nadenHs GyHKIIT 3anucaTu
macuB Y(10) 1 po3apyKyBaTH B I'ATh PSIIKIB.
DATA 5,6.78,56,7.34,678,89,5,23.9,10,34.7
DIM X(10),Y(10)
FORJ=1TO 10
READ X(J)
NEXT J
FORJ=1TO 10
Y (I)=(SIN(X(J)"2+1)*SQR(COS(4*X(J))"2)
PRINT Y(J);
IFJMOD 2 =0THEN PRINT
NEXT J
END



. J{BOBMMipHi MacuBH

. OcHo6HI nonamms:

beiicuk 103BoJIsI€ IPAIIOBATH 3 MACUBAMHU, L0 MAaIOTh A0 255 BUMIpPIOBaHb 1
MICTATh 10 32767 enemMeHTiB KOxHOTO 3 HUX. [IpoTe ciig nodpe mogymaru, 4u BapTo
BUKOPUCTOBYBATH 111 MOXKJIMBOCT1 Y TOBHOMY 00Cs31. SIKIIO BU 3p0OUTE CBOT MAaCUBU
3aHAJITO BEJIMKUMHU, TO JJOBTO 3rajlyBaTUMETE, sIK OTPUMATH JOCTYIH /0 TIET UM 1HIIOT
iHpopmarlii. Y Tol camuil 4ac 1HOA1 BUPILIEHHS 3aB/IaHHS MOXJIMBE JIMIIE 32
HasIBHOCT1 6araTOBUMIpHUX MAaCHBIB, UM MaTpullb. HallyacTiiie 3acTOCOBYIOThCS
JIBOMIpH1 MacuBH, OCKUTBKM OMHUCYBATH 1H(GOPMAILiO 3 11 MO3UIIT Y OTHOMIPHOMY
CIUCKY JYXe He3py4HO. YsBITh c001, K BaXKO OyJi0 O 3HAWTHU CBOE MICIIE Ha
CTa/110H1, IKOM Ha KBUTKY BKa3yBaBCs JIMIIE MOPSIKOBUNA HOMEDP CUJIIHHA — OAMH 13
OaraThox THCAY! KBUTKH XK, y SIKUX IPOCTABIEHO 1 HOMEp pALly, 1 HOMEp MicCIid,
3HAYyHO CHPOIIYIOTH 1€ 3aBJJaHHs. YKiaJaul reorpadiyHuX KapTOK TEX
KOPUCTYIOThCs TakuM npuiiomoM. Koopaunatu Ilapuxa, Ocio, Puma no3nauarorscs
He sk 1, 2 a6o 300, a B TepMiHax rpagyciB mapoTH Ta 1oBrotu. Li 18a uyncna
BKa3YIOTh PO3TAlllyBaHHS MicTa IIOJI0 €KBaTOpa Ta rnmovdaTrkoBoro (I'piHBIUCHKOTO)

MepH/IiaHa.

VY Beiicuky nepeadadeHi 3aco0m, 3a JOMOMOTOIO KX BU MOYKETE OpPTraHi3yBaTH
iHpopmariito Tak camo. CKiIaialour mporpamy, ysaBiTh 001 IPSIMOKYTHY TaOJIMIIO HA
KIITaNT O/KOJIMHUX COT, a00 MaTpHIlo, ae 30epiratumyThes naHi. KoxkHe 3HaueHHs
MO>KHA "TIOKJIACTH B KOMIPKY" Ta "BUHHATHU 3 HEl", SKIIO BKa3aHO HOMEP BiAMOBIIHUX
psiZIKa Ta CTOBMIIS.

Im'st Ta pO3MIPHICTH MAaTPHIlI BUBHAYAETHCS ONIEPATOPOM

DIM A(3,4)

Ieit omepaTop 3ape3epBye 12 ocepeakis:
A(1,1), A(1,2), A(1,3), A(1,4)
A(2,1), A(2,2), A(2,3), A(2,4)



A1), A(B,2), A(3,3), A(3,4)

KoxxeH eneMeHT OomuCyeThCs JIBOMa IHJEKCAMU: TEPIIUN O3HA4Yae HOMEp pslika, a

IOPYTUN - HOMEP CTOBIILA.

CroBneus | | cToBmens 2 CTOBIIENb 3 cTOBIEIb 4
psnok 1 1,1 1,2 1,3 1,4
PAIOK 2 2,1 2,2 2,3 2,4
pAIOK 3 3,1 3,2 3,3 3,4
Konmu wmatpunss Bu3zHaueHa, 3MIHHMUMHM 3 Ii€i oOjacTti maMm'sTi MOXHa

CKOPHMCTATHUCS HAPIBHI 3 IHIINUMH.

® 3anoeHeHHA macuey

IIpuknaa CTATUYHOrO 3alIOBHEHHS Ta APYKYBAHHS JIBOBI/IMiDHOFO MAacCHuBY.

DATA Hacts, Ysaua, Xeuns

DATA Ilep6akoBa, €BnanoBa, Kiouko
DIM A $ (2,3)
FOR I=1 TO 2 ' 3anioBHEHHSI MacUBY
FORJ=1TO3
READ A$ (1,J)
NEXT J,1
FORI=1TO 2
FOR J=1 TO 3 ' JIpyk 3HaueHb MAaCHBY 32 PSIKaAMH
PRINT A$ (1, J);
NEXT J
PRINT
NEXT I
[Tpuknaa TMHAMIYHOTO 3aIIOBHEHHSI Ta IPYKY TBOBUMIPHOTO MacHUBY.

DIM A(5,4)

FOR I=1 TO 5 ' 3anmoBHEHHS MacUBYy
FORJ=1TO4
INPUT A(1,J)



NEXT J,1
FOR I=1 TO 5 ' JIpyk 3HaueHb MAaCUBY 3a PSAAKAMHU
FORJ=1TO 4
PRINT A(l,J);
NEXT J
PRINT
NEXT I
[Ipukiia i HAMOBHEHHS MAacHUBY 3a JIOIOMOTror ctanaapTHoi dyHkili RND.
DIM M(2,8)
FORI=1TO 2
FORJ=1TOS8

M(1,J)=INT(RND(1)*10) ' 3anmoBHEHHS MaCHUBY BHITaJJKOBUMHU
PRINT M(1,J)); ' yncnamu Ta meyaTka 3Hau€Hb MaCHUBY

NEXT J' 3a psakamu

PRINT

NEXT I

. Jii nao enemenmamu 0606UMIPHO20 MACUBY

[Mpuknax 1. 3agano matpumo U(7,3). HeraTtuBHi eneMeHTH MaTpUIll 3aMIHUTH
Ha (. 3MiHECHU MacHB BUBECTH Ha €KpaH.
DIM U(7,3)
FOR I=1 TO 7 ' 3anoBHEHH MacUBY HETaTUBHUMHU Ta
FOR J=1 TO 3 ' nO3UTHBHUMH YHUCIIAMH
U(1,J)=INT(RND*20-10)
PRINT U(1,J);
NEXT J
PRINT
NEXT I: PRINT
FORI=1TO7



FOR J=1TO 3

IF U(1,3)<0 THEN U(1,J)=0
PRINT U(1,J);

NEXT J

PRINT

NEXT I

END

[Tpuknaa 2. BusHauuTy cymMy NMO3UTUBHHUX €JIEMEHTIB MapHUX PSIKIB MaTpPHII
C(5,3).
DIM C(5,3)
FORI=1TOS5
FORJ=1TO3
3(LJ)=INT(RND(1)*20)
PRINT (1,J);
NEXT J
PRINT
NEXT I: PRINT
S=0
FOR =2 TO 5 STEP 2
FORJ=1TO3
S=S+C(1,J)
NEXT J
NEXT I
END

[Mpuknanx 3. Jano matpuiro U(7,3). Orpumatu macuB Q(7) eleMEeHTaMH SIKOTO €
KUTBKICTh HETAaTUBHUX €JIEMEHTIB BIAMOBIAHUX psAAKiB MaTpuiil U(7,3).
DIM U(7,3),Q(7)

FOR I=1 TO 7 ' 3antoBHEHHSI MaCUBY HETaTUBHUMHU Ta



FOR J=1 TO 3 ' n103uTUBHUMHU YHCIIAMU
U(1,J)=INT(RND(1)*20-10)
PRINT U(1,J);

NEXT J

PRINT

NEXT I: PRINT
FORI=1TO7

K=0

FORJ=1TO3

IF U(1,J)<0 THEN K=K+1
NEXT J

Q(DN=K: PRINT Q(I);
NEXT I

END

IMpuknan 4. 3amano macuB C(5,3). ¥ macuB K(5) 3ammcaté cymMu €JI€MEHTIB
BinnoBiAHUX psikiB MacuBy C(5,3). BuBecTn Ha exkpaH 3HaAYEHHS €JIEMEHTIB MAaCUBY
K(5).

DIM (C(5,3),K(5)
FORI=1TOS5
FORJ=1TO3
3(LJ)=INT(RND(1)*20)
PRINT (1,J);
NEXT J

PRINT

NEXT I: PRINT
FORI=1TOS5
S=0
FORJ=1TO3
S=S+C(1,J)



NEXT J

K(I)=S: PRINT K(I); ' ®opmyBanHs Ta Apyk macuBy K
NEXT I

END

[Ipuknax 5. 3amano marpuuo M(6,3), miapaxyBaTh KUIBKICTh PSIAKIB, Y SKUX
NEePIINI eIEMEHT PsAKa MEHIINHN 32 HYJIIb.
DIM M(6,3)
FORI=1TOG6
FORJ=1TO3
U(1,J)=INT(RND(1)*20-10)
PRINT M(l,J);
NEXT J
PRINT
NEXT I: PRINT
FORI=1TOG6
IF M(I1,1)<0 THEN K=K+1 ' ITigpaxyHOK KIJIbKOCT1 PSI/IKIB
NEXT I
PRINT "KinmbkicTs psaaki=";K

IMpukman 6. Y 3amaniit marpuii N(4,6) mominsgTa Micsimu psaaku L ta K.
3MiHEHY MaTPUITIO BUBECTH Ha €KPaH.
DIM N(4,6)
FORI=1TO 4
FORJ=1TO6
N(I,J)=INT(RND(1)*20)
PRINT N(I,J);
NEXT J
PRINT
NEXT I



INPUT " BBenits psanku, siki IoTpiOHO 3amMiHuTH Micusamu L, K
FORJ=1TOG6

SWAP N(L,J),N(K,J) ' 3MiHIOIOTBCSI MICIISIMU PSITKH

NEXT J

FOR I=1 TO 4 ' Jlpyk 3MiHEHOTrO MacuBYy

FORJ=1TO6

PRINT N(I,J);

NEXT J

PRINT

NEXT I

OronomieHHs pO3MIPHOCTI MacuBy OyBa€ 3MIHHHUM, TOOTO. PO3MIPHICTD
3'SICOBYETBCS Y TIPOIIEC POOOTH MPOTPaAMH.

[Mpuxman 7. Bagano martpumoo A(n,m), orpumaru macuB B(Nn), emementamu
SIKOTO € CyMa HalMEHIIIOr0 Ta HAaHOLIBIIIOrO €JIEMEHTIB BIMOBIIHOTO PSAKa MaTPHII
A(n,m).

INPUT "BBenith KUTbKICTh psAJIKiB Ta cToBMINB MaTpuili A"; N,M
DIM A(n,m),B(n)

FOR I=1 TO N ' IlunamivHe 3aIIOBHCHHS

FOR J=1 TO M' macuBy

INPUT A(l,J)

NEXT J,1

FOR I=1 TO N ' Ipyk eneMeHTiB MacuBy A
FORJ=1TOM

PRINT A(l,J);

NEXT J

PRINT

NEXT I: PRINT

FORI=1TON

MI=A(1,1): MA=A(L,1) ' [lepmuii e1€MEHT KOKHOTO psJiKa



FOR J=2 TO M' 3anam'stoByetbes y 3MiHHUX MI,MA
IF A(1,J) < MI THEN MI=A(1,J)

IF A(1,J) > MA THEN MA=A(1,J)

NEXT J

B(I)=MI+MA: PRINT B(I); ' ®opmyBanns macuy B
NEXT I

END

Matpuiis, y aK01 KUIBKICTh PSIIKIB JOPIBHIOE KUIBKOCT1 CTOBMIIIB, HA3UBAETHCS
KBaJIpPaTHOIO.

[Tpuknan 8. 3amano kBajgpatHy Marpuiro A nopsaky N. Otpumatu macuB B(n),
€JIEMEHTAMHM SIKOTO € TIEPIIU MO3UTUBHUN €JIEMEHT BIAMOBIAHOIO psiika KBaAPaTHOT
maTpuili A.

INPUT "BBeniTh KibKICTh PSAAKIB Ta CTOBIIIIB MaTpuill A"; N
DIM A(n,n),B(n)

FORI=1TON

FORJ=1TO N

INPUT A(1,J)

NEXT J,1

FORI=1TON

FORJ=1TON

PRINT A(l,J);

NEXT J

PRINT

NEXT I: PRINT

FORI=1TON

FORJ=1TON

IF A(I,J)>0 THEN B(I)=A(L,J):J=N ' ®opmyBanHus macupy B
NEXT J

PRINT B(l);



NEXT I
END

EneMenTn kBaapaTHOI MaTpulli, y SKMX HOMEpP pANKa CIIBIaJae 3 HOMEPOM

CTOBIILIS, PO3MIIIYIOTHCS HA TOJIOBHIM JlaroHalli MaTPHIII.

VY kBaaparHii matpuiti B(4,4)

B(1,1), B(1,2), B(1,3), B(1,4)

B(2,1), B(2,2), B(2,3), B(2,4)

B(3,1), B(3,2), B(3,3), B(3,4)

B(4,1), B(4,2), B(4,3), B(4,4)

enementu B(1,1), B(2,2), B(3,3), B(4,4) po3ramoByoThCcsi Ha TOJIOBHIM JiaroHai
MAaTpPHIII.

[Mpuknax 9 Jlana kBagpaTtHa Matpuisd A TOpAAKYy 5. 3aMIHUTH HYJISAMH BCl
€JIEMEHTH MaTpPHIIi, pO3TallloOBaHi Ha TOJIOBHIN JiaroHami. Ha ekpan BuBecTH 3MiHEHY
MaTPHITIO SIK TaOJIHUII.

DIM A(5,5)

FORI=1TOS5

FORJ=1TOS5
A(1LJ)=INT(RND(1)*20)

PRINT A(l,J);

NEXT J

PRINT

NEXT I: PRINT

FOR I=1 TO 5 ' 3amina HyJIsMH €TIEMEHTIB, pO3TAIlIOBAHUX Ha
A(l,1)=0' roioBHoOi miaroHai

NEXT I

FORI=1TOS5

FORJ=1TOS5

PRINT A(LJ); ' Apyk 3MiHeHO1T MaTpuIii
NEXT J



PRINT
NEXT I

[Tpuknax 10. /Jano kBaapaTHy mMaTpuio mopsaky N. YV psakax 3 HETaTUBHUM
€JIEMEHTOM Ha TOJIOBHIM JlaroHaii 3HaWTH CyMy BCIX elIeMEHTIB psaka. Ha ekpani
BHUBECTH CYMY €JIEMEHTIB Ta HOMEp pAJIKa.

INPUT "BBenith KiabKICTh PSAKIB Ta CTOBMIIB"; N
DIM C(N,N)

FORI=1 TO N

FORJ=1TO N

3(LJ)=INT(RND(1)*20)

PRINT (1,J);

NEXT J

PRINT

NEXT I

FORI=1 TO N

S=0

FORJ=1TON

IF C(1,1)<0 THEN S=S+C(l,J)

NEXT J

[F S<>0 THEN PRINT " Cyma enementiB =";S," Homep psaka =";I
NEXT I

Mukian

V¥ MoBi BASIC nepenbaueHo iBa OCHOBH1 CIIOCOOM OopraHizalli HUKIIB:



" TIOBTOpPEHHS OJIOKY KOMaHJ 3a/laHy KUIbKICTh (YMciio) pa3iB (LUK 3
JTYWIBHUKOM );
" [MKJIIYHE T[OBTOPEHHS OJOKYy KOMaHJ, TOKH BHKOHYeTbca (abo

BUKOHYETHCS) ICSKE YMOBA.

Y MoBi BASIC nepenbadeHo iBa OCHOBHI CIIOCOOM opraHizallii UKIIiB:

nOGMOpPEHH:A 010Ky KOMAHO 3A0any KilbKicmp (4ucio) pazie (UK 3 1iYUTbHUKOM
-FOR...NEXT) ;
IIUKJIIYHE TIOBTOPEHHS OJIOKY KOMaH/I, MMOKU BUKOHYETHCS (200 BUKOHYETHCS) JICSIKE

YMOBa.

Hukn 3 nivunvnuxkom (FOR...NEXT)

Lle#t omepatop BHKOPUCTOBYETHCS, KOJM IEBHHM OJOK KOMaHJI HEOOXiTHO
BUKOHATH 33JI1aHy KUIBKICTh pa3iB.
Dopmam
FORmiumnpauk = E1 TO E2 [STEP E3]
biok xomann
NEXTniunnsHuk
JTYUIBHUK (TTapaMeTp) - YUCIOBA 3MIHHA;
El — noyaTkoBe 3HAUCHHS JIYMIILHHUKA;
E2 — xiHIeBe 3HaUECHHS TIYMILHUKA;
E3 — kpok 3miHU JiUnIbHUKA. 32 3aMOBUYBAHHSM II€H KPOK JOPIBHIOE 1;
brokx komang — Habip onepaTopiB, MPU3HAYCHUX JIJISI IOBTOPCHHS.
Bukonanns. Sxumo E3 >0, To uuki TpuBae MOCTIMHO, MOKU JIYMIBHUK < abo = E2.
Axmo E3 <0, To nuki TpruBae BeCh 4ac, JOKH JIYMILHUK > abo = E2.

Opranizaiiis HUKITYHUX 00YUCICHh MOXKIIMBA, SKIIO BIJOMI1 IOYATKOBE, KIHIICBE



3HaueHHs Ta Kpok(YTI).

ko kpok (YII) He 3aaH0, TO 32 3aMOBUYYBAHHSIM BiH JOPIBHIOE 1.

SIKI1110 KpOK MO3UTUBHUM, TO oyaTkoBe 3HaueHHs (YII) Mae OyTu MEHIIIUM Hik
kiHneBe 3HaueHHs (Y1) 1 HaBmakwu.

(VII) Mmoxxe OyTu 3MiHEHA B LIMKJI1 IHIIMMHU oriepaTopaMu. HopManbHUM € 3aKiHYEHHS

[UKITY TiCIisg HOro BUKOHAHHS N pasiB, 1€

N = kinneBe 3HaueHHs (Y1) - mouatkoBe 3HauenHs (Y1)

kpok (YII)

IpH IbOMY N-3MiHHA ILIOTO THUITY.
JlormycTume AO0CTPOKOBE 3aBEPIICHHS UKIIYHUX 0OUHUCIEHD MiJ] YaC BUKOHAHHS

NeaKUX yMOB 3a gonomoroto onepatopa EXIT FOR

[Tpuxiagn
1) FORI1=1TO5
PRINT I;
NEXT I
Pesynbrat: 12345
Tino unwukiy BHKOHYBaTUMEThCS S5 pasiB. Kpok 3MiHM JTIUMIBHUKA 32
3aMOBUYYBaHHSM JIOPIBHIOE 1.
2) FORI=1TO5STEP 2
PRINT I;
NEXT I
Pesynprar: 135
3) 3BOpOTHUI IIUKIT

FORI=5TO 1STEP -1



PRINT I;

NEXT I

Pesynprar: 5432 1

4) FORI=5TO 1

PRINT I;

NEXT I

[lepeBipka BUXOAY 13 LUKIY MPOBOJAUTHCS HA MOYATKY LUKy, TOMY IIUKJI HE

BUKOHAETHCS KOJIHOTO Pasy.

Obmedncenns nio uac suxopucmauns onepamopa yukay FOR ... NEXT:

1. He 3miHroOlTE 3HaYCHHS TTapaMeTpa IUKITY BCEPEAUHI ITUKITY
FORI=1TOS

[=I+1' HE MOXHA!

NEXT I

2. Hikonu He mepenaBaiiTe KepyBaHHS BCEPEAMHY IUKITY, L€

MO3K€ MPU3BECTH JI0 Herepea0auyBaHUX pPe3yJIbTaTiB.
GOTO 10' HE MOXHA!

FORI=1TOS5

10 INPUT A

S=S+A

NEXT I

Jlocmpokosuti 6uxio i3 YUKty

Jnsa nukny FOR mepenbadena MOXKIUBICTE O€3YMOBHOTO BHXOAY 3 ITUKIY (10

3aBEpIICHHS). YTIpaBIiHHS IIEpPeaacThCcsl KOMaHl, mo HacTae 3a NEXT.

Dopmam KoMauou 8uxooy:

EXIT FOR

Hanpuxknan

FORI=1TO 10

INPUT "Bgsenits napametp";F



IF F=100 THEN EXIT FOR
S=S+F

NEXT I

PRINT "3nauenns"

lliopaxynox:

Cyma KiabkicTh TBip,

A00yTOK
S=0 K=0 P=1

S=S+A K=K+1 P=P*A
[Mpuknanl. [TigpaxyBatu cymy 10 3HaUeHb 3MIHHOT A.
S=0

FORI=1TO 10

INPUT "BBeniTh 3HaY€HHS 3MIHHOI |
S=S+A 'TlinpaxyHOK CyMHU 3HA4€Hb 3MIHHOI A
NEXT I
PRINT "Cyma ="; S
[Tpuknan 2. [TinpaxyBaTy KiJIbKICTh MO3UTUBHUX YHCEI 1 TOOYTOK HETaTUBHUX YHUCEIT
N BBezcHUX.
INPUT “BBenith KIJIbKICTh 3HAYEHB ;
K=0
P=1
FORI=1TON
INPUT "BBenith 3Hau€HHS 3MIHHOI'";
IF A>0 THEN K=K+1
IF A<O THEN P=P*A
NEXT I
PRINT"KuIpKicTh mo3uTHBHEX uncen ="K

PRINT"TBip neratuBaux uucen =";P



[IpakTyHe 3aHATTS
[Ipuknax 1. Po3paxyBaTu Ta BUBECTH Ha JPYK 3HauyeHHs (PyHKuii Y=5/X 3a 3MiHU
aprymeHnTy X Biz -5 10 5 3 KpokoM 2.

FOR X=-5TO 5 STEP 2

Y=5/X

PRINT "X=";X,"Y="Y

NEXT X
[Mpuknan 2. Januit psg uucen 100, 55, -1000, 20, 5, 8, 33, 48. 3HalTH KUIBKICTH Tap
qucell KBaApaTHUX pi3HULb Akux <100.

DATA 100, 55, -1000, 20, 5, 8, 33, 48

K=0

FOR I=1TO 8 STEP 2

READ A,B

IF (AB)"2 <100 THEN K=K+1

NEXT I

PRINT "KinbkicTb map uucen KBaapat pizHuii skux <100 =";
IIpuknan 3. 3HaiiTh MakcMMalibHE 3HaueHHS N BBeleHUX. BuBecTH MakcuMalibHE
3HAYEHHS Ta HOro 1HIEKC.

INPUT "BBeniTh KiIbKICTh 3HAYEHD';

INPUT "BBenits nepiie 3Ha4eHHS";

MAX=A:IN=1

FORI=2TO N

PRINT "Bsexnits"; |; "-e 3Hauenus"

INPUT A

IF ASMAX THEN MAX=A: IN=I

NEXT I

PRINT "MakcuManbHe 3HaUCHHS =";

PRINT "Imgekc makcuMaibpHoro 31adeHas ='"; IN



ITpukinan 1:

TIporpama 3 onepatopom FOR

'Jlexnapartis 3MiIHHUX

DIM S!, 1%, n%

'‘BBenite nani

INPUT "Bsenite n"; n%

S=0

FOR 1%=1 TO n%

SI=Sl+ 1%

NEXTi%

'BuBeieHHS pe3ybTaTy
PRINT "S="; S!

'Kineup o0umncieHHs

Huxn WHILE ... WEND

Dopmam

WHILEnoriunuii Bupas

biiok xomanzg

WEND

Ileli omeparop A03BOJSIE BUKOHYBATH OJIOK KOMaHJ JIOTH, JOKHA 3HAYEHHS
noriyHoro Bupasy "lctmna". Ilicnms 3aBepreHHS NUKIY YIPABIIHHS TEPEIA€THCS
KoMaH i, mo Hactae 3a WEND. Hanpukian:

WHILE PAS$<>"Tletynis"

INPUT"BBenite naposns";PAS$

WEND

PRINT "JlackaBo mpocumo"



[e#t uukn Oyae mpaitoBaTy, JOKUA He Oyje BBEICHO MPABHIHLHUMN MAPOJIb.
VY 610111 KOMaH]I TOBUHEH OyTH OmepaTop, 110 BIJIMBA€ HA 3HAYEHHSI JIOTTYHOTO
BHpa3y.
Hanpuxian:
1) 1=0
WHILE I<=10
[=I+1 'onepaTop, sikuii BILIMBAE HA 3HAYCHHS JIOTTYHOTO BUPA3y
WEND
PRINT I

2) Ilpukiiag HECKIHYEHHOTO UKy

1=0
WHILE I<=10
INPUT A
S=S+A
WEND
PRINT S

VY 610111 KOMaH HEMa€e ornepaTopa, SKUi 3MIHIOBAB 3HaueHHS |.

Skuo 3a mepiioi MepeBipKM YMOBU BUSBHUTHCS, IIO 3HAYEHHS JIOTIYHOTO
BUCIIOBJTIIOBaHHA - " bpexHsa " , 6JIOK KOMaH]T HIYOTO OYIKYBaTH BUKOHAHO >KOJHOTO
pa3y. Hanpuknan:

1=10

WHILE I<10

I=1+1

WEND
[Mpuknax 1. O6uncnuTH CyMy mapHUX 4ucen B iHTepBati Bix 1 g0 10 BirovHO.

'l - mapHi ynucna

'Sum - cyma mapHuX gucen

=2

Sum=0



WHILE I<=10

Sum=Sum-+l|

I=1+2

WEND

PRINT"Cyma napuux uucen B intepBaii Bix 0 go 10 =";Sum
IMpukman 2. ¥V migizni N cxoauHok. CKUTBKM KPOKIB Oyae 3po0seHO, SIKIIO
KPOKYBAaTH 4epe3 3 CXOIUHKH.

KS - KUIBKICTH CXOQUHOK

' KH - kibKiCTh KpOKIB

INPUT "BBeniTh KIIbKICTh CXOJIIB";

KS=0

KH=0

WHILE KS<=N

KS=KS+3

KH=KH+1

WEND

PRINT"Kinbkicth kpokip=";KH
[Tpukman 3 Bimoma cyma HOMepiB CTOpiHOK. BU3HaUUTH HOMEp CTOPIHKH.

‘NS - Homep cTopiHKH

'S - cyma HOMEpiB CTOPIHOK

INPUT"BBenits cymy HOMEpiB CTOPiHOK";

NS=0

S=0

WHILE S<Q

NS=NS+1

S=S+NS

WEND

PRINT"Howmep ctopinku = ";NS

Ileit omepaTrop m03BOJISIE BUKOHYBATH OJIOK KOMaHJ JOTH, JOKH 3HAYCHHS



noriyHoro Bupasy "lctuna". Ilicis 3aBeplIeHHS LMKIY YOPABIIHHS NEPENaeThCs
KoMmaHl, 1o Hactae 32 WEND.

PoboTa nukily noUMHa€eThCA 3 MEPEBIPKU JIOTTYHOT YMOBH, SIKIIO YMOBA BUKOHY€ETHCS,
00po0IsieThCst Tpyma onepatopiB. L MOCHITOBHICTh Jiii MOBTOPIOETHCS JIOTH, TOKU
yMOBa MEpecTaHe BHUKOHYBATHCS. Y TAaKOMY BHMAJKy KEpyBaHHS IEperaeThCs
oneparopy miciast WEND.

SIkuo yMoBa He BUKOHYETBCS IiJI Yac MepuIoi NepeBipKU, TO Tpyla omnepaTtopiB He
BUKOHYETBCS ’KOJTHOTO Pa3y 1 KEpyBaHHS MEPEXOJIUTh O HACTYITHOTO OIepaTopa.
ITpuxnan:

OO6uucnuty TabaULIO 3 2-X 3HAYEHb EJIEKTPUYHOIO CTPYMY 3a JOIOMOT 00 (GOpMYJIN:

i = U/ R1+R2 (1-EXP(-P*t))

Jus t e [0, tmax],
ae tmax = LOG(1/e)/ABS(P)
dt = tmax/19;

e=0,001; P = 1250:;
R1=250M;R2=450M;U=220B

TIporpama MUKITYHOTO OOUNCICHHS
'Buxopuctanus oneparopa WHILE
'Jlexmapalliss KOHCTaHT Ta 3MIHHUX
CONST E!=0.001

DIM U!, R1!, R21, P!, tm!, dt!, i!, t!
'BBeniTh mo4aTkoBi aaHi
INPUT"BBenits gaui"; U!, R1!, R2!, P!
tmax = LOG(1/e)/ABS(P)

dt = tmax/19:t! = 0.0

'Opranizarist UKy



WHILEt <= tmax

i = U/R1+R2 (1-EXP(-P*t))
PRINT "t! = "; t!; TAB(10); "i="; i!
th=t!+dt!

WEND

'Kineus nporpamu

Onepatop mukay DO ......... LOOP

Lleti onepaTop mae Tpu opmu peaizairii.

CuHTakcuyHa Jiarpama nepiioi opMu Ma€e BUTTIS;

DO rpyma oneparopis EXIT DO LOOP

WHILE
YmMmoBa

UNTIL

Taka dopma nae Ha3By 3 YMOBOIO, TaK K TpyTa ONepaTopiB BUKOHYETHCS 110
MEPEBIPKUA YMOBH.

[ToBTOpHE BUKOHAHHS TPYNH ONEPATOPIB 3aTEKUTH:

- Bin BuOOpy kitouoBoro cioBa WHILE un UNTIL

V pa3i Bubopy WHILE noBTopHEe BUKOHAHHS FPYIIH ONEPATOPIB MOKIUBE, SKIIO
nepeBipKa yMOBH Jjajia O3UTUBHUMN PEe3ybTaT, IHAKIIIE YIPABIIHHS IEPEXOAUTH 10

HaACTYIIHOT'O OII€paTopa 3a HUKIIOM.



[Tpu Bu6op1 UNTIL, HaBnaky, NOBTOpPHE BUKOHAHHS IPYNH ONEPATOPIB MOXKIIHBE,
AKIIO PEe3yJIbTAT MEPEBIPKU YMOBU HeraTUBHUM. [[03UTUBHUI pe3ynbTaT O3HAYAE
3aBEpPILIEHHS UUKIIYHUX OOYUCIEHb 1 IEPEXOIUTh A0 1HILIOTO OlepaTopa.
Omnepatop 103BOJIsIE€ BKIIOUUTH JI0 IIUKITY JOJATKOB1 YMOBH, 32 IONOMOIOIO SIKUX

MO>KJIMBE TOCTPOKOBE 3aBEPILICHHS OOUMCIEHHS Ta BUX1J 13 IUKITY.

3anuiemMo oprasizalito UKy Ui MOTepeaHhOr0 MPHUKIIATY 3a TOTOMOTor0 1-1
dbopmu oneparopa DO

I = U/ R1+R2 (1-EXP(-P*t))

PRINT "t! ="; t!; TAB(10); "i="; 1!

th =t! + dt!

LOOP UNTIL t!> tmax!

[ama popma oneparopa DO BU3HAYAETHCS TAKOIO CHHTAKCUYHOIO J1arpaMolo

DO WHILE I'pyna onepartopis

UNTIL

EXIT DO LOOP

L{s KOHCTPYKIIiS aHAJIOTIYHA OMEPaTOPy MUKy 3 IEPETYMOBOIO, KOJIH MOKE CTATHCH,
0 Tpymna omnepaTopiB HE BUKOHYEThCS >KOAHOTO pasy. lle MoxHa mpu BuOOpI
kiouoBoro ciioBa WHILE ta HeratTuBHOMY pe3ynibTaTi mepeBipKH yMOBH.

3anunieMo OpraHizalilo UUKIY AJIS MONEPEeAHbOr0 MPHUKIALY 3a JOMOMOrow 2-i
dbopmu oneparopa DO

'O6uncnenns B uukii 3 DO 2-1 popmu



DO WHILE t! <tmax!

I = U/R1+R2 (1-EXP(-P*t))

PRINT "t! ="; t!; TAB(10); "i="; 1!

tl =t + dt!

LOOP

3-1 popma oneparopa DO B3araii He nepeadavae nepeBipku YMOBH Ha 0asi

WHILE/UNTIL. Bona onucyeThest TAaKOKO JiarpaMoro

DO I'pyna onepatopis EXIT DO LOOP

s dbopma omepaTopa mepeadadae BUXia 13 MUKITY 3a jgoromMoror oneparopa EXIT
DO.

'O6uncnenns B uukii 3 DO 3-i popmu
DO

I = U/R1+R2 (1-EXP(-P*t))

PRINT "t! ="; t!; TAB(10); "i="; 1!

th =t + dt!

IF t! > tmax! THEN

EXIT DO

END IF

LOOP

Hanpuxknan:

WHILE PAS§$<>"TleTynis"
INPUT"BBenite naposns";PAS$
WEND

PRINT "JlackaBo mpocumo"



[e#t uukn Oyae mpaioBaTy, JOKA He Oyje BBEICHO MPAaBUIBHUHN MAPOJib.

VY Oroui KoMaH[ MOBUHEH OYTH OIEpaTop, IO BILUIMBAE HA 3HAYEHHS JIOTTYHOTO

BUPA3y.

Hanpuxian:

11 1=0
WHILE I<=10

[=I+1 'onepaTop, sSiKUii BIUTMBA€E HA 3HAUYECHHS JIOTTYHOTO BUPa3y
WEND
PRINT I

12. HpI/IKJ'IaJ] HECKIHYEHHOI'O IMUKITY

WHILE 1<=10
INPUT A
S=S+A
WEND
PRINT S
VY 610111 KOMaH HEMa€e ornepaTopa, SKUi 3MIHIOBAB 3HaueHHS |.

Skuo 3a mepiioi MepeBipKM YMOBU BHSIBUTHCS, IIO 3HAYEHHS JIOTTYHOTO

BUCIIOBJTIIOBaHHA - " bpexHsa " , 6JIOK KOMaH]T HIYOTO OYIKYBaTH BUKOHAHO >KOJHOTO

pa3y. Hanpuknan:

I=10

WHILE 1<10
I=1+1
WEND

[Mpuknax 1. O6uncnuTH CyMy mapHUX 4ucen B iHTepBati Bix 1 g0 10 BirovHO.

'l - mapHi ynucna

'Sum - cyma mapHuX gucen
=2

Sum=0



WHILE I<=10

Sum=Sum-+l|

I=1+2

WEND

PRINT"Cyma napuux uucen B intepBaii Bix 0 go 10 =";Sum
IMpukman 2. ¥V miaizmi N cxonunok. CKUIBKM KpOKIB Oyae 3po0seHO, SIKIIO
KPOKYBAaTH 4epe3 3 CXOIUHKH.

KS - KUIBKICTH CXOQUHOK

" KH - kiJ1bKICTh KPOKIB

INPUT "BBeniTh KIIbKICTh CXOJIIB";

KS=0

KH=0

WHILE KS<=N

KS=KS+3

KH=KH+1

WEND

PRINT"Kinbkicth kpokip=";KH
[Tpukiman 3 Bimoma cyma HOMepiB CTOpiHOK. BU3HaunTH HOMEp CTOPIHKH.

‘NS - Homep cTopiHKH

'S - cyma HOMEpiB CTOPIHOK

INPUT"BBenits cymy HOMEpiB CTOPiHOK";

NS=0

S=0

WHILE S<Q

NS=NS+1

S=S+NS

WEND

PRINT"Howmep ctopinku = ";NS



Bknaoeni yuknu

Mo>kHa OpraHizyBaTu CKJIaJH1 MTOBTOPEHHS, BAKOPUCTOBYIOUM LIUKIIA BCEPEIUHI
nukiIiB (BkimageHi muKin).

dopmar:
FOR

NEXT

[Mpuxman 1. HagpykyBaTtu TabIUI0 MHOKEHHS 110 12 y BHTIISIII
1*2=2

2*2=41T1.51.

FORI=2TO 12

FORJ=1TO 12

PRINT J;”*”;1;"=";J*1

NEXT J

NEXT I

[Tpukian 2. HagpykyBaTy TaOIUII0 MHOKEHHS 710 5 SIK TaOJIHIIL.
12345

2468 10iT.1.

FORI=2TO 12

FORJ=1TO 12

PRINT J*I,

NEXT J

PRINT



NEXT I

[Ipuknax 3. HagpykyBaTu BCl YOTHpPU3HAYHI HATypajbHI 4YHCla B JIECATKOBOMY
3amucl IKUX HE MAalOTh IBOX OJHAKOBUX HUGD.

FORT=1TO9'

FORS=0TO9

FORD=0TO9

FORE=0TO9

IF T<>S AND T<>D AND T<>E AND S<>D AND S<>E AND D<>E THEN
M=T*1000+S*100+D*10+E

PRINT M,

ENDIF

NEXT E

NEXT D

NEXT S

NEXT T

KoHTposibHI 3aIUTAHHA:
1. OcHoBue nousATTa MacuBu. 1o Take ogHOMIpHUI Ta ABOBUMIPHHUI MacUBU?

2. 3amoBHEHHSI MACHUBY. SIKi i1 BIIOYBalOTCS HAJl €JIEMEHTAMH JIBOBUMIPHUX



MacuBiB?

3. Ilo Take uuki B nporpamyBaHH1? @opMar 3anucy HUKIY 3 JIYUIbHUKOM?

4. TlosiCHUTH TPU3HAYEHHS OllepaTopa LMKI 3 JIYMIBHUKOM? SIK13HAYEHHS Ma€
KpOK LUKy ? UM 3aBK/IM BIH BKa3y€ThCA?

5. Sk migpaxyBaTy KUIBKICTh ITUKIIIB?

6. Un 3aBXau MOXHA 3aMIHUTH ONEPATOp LHUKIY 3 JIYUIBHUKOM ONEPATOPOM
YMOBHOI'O LIMKJTY 1 HABMaKu?

7. SIxi e BUAM LMKITIB BUKOPUCTOBYIOThH B TPOrPAMYyBaHHI1 Ta sIK BOHU MPALIOIOTH?
8.V skux BuUmajkax BUKOPUCTOBYIOTHCS OINEPATOPU YMOBHOTOIMKIY?

9. V yomy mosisirae BiIMiHHICTb y Bi)kuBaHHI kimrouoBux ciis While iUntil

10. [TousATTS BKJIAAEH] UKW, SIK iX BUKOPUCTOBYIOThH Y IPOrpaMyBaHHi?



Onepamopu 01a pooomu 3 gaiiramu

Pe3ynbTaTt 00poOKM mporpam siK JaHi MOXKHa 30epiratv Ha MarHiTHUX auckax. [e
JIa€ MOKJIMBICTh BUKOPUCTOBYBATH JIaH1 111 00pOOKM HOBHX ITPOrpam,
3aBaHTAXYIOUH iX 3 AUCKA B ONEPATUBHY MaM'aTh. | TOMY CTBOPIOIOTH (pailiiv JaHUX.
3a NpUHIUIIOM Oprasizauii pailyin moAUISIIOTh Ha ABA TUIIH:

- @aiinu 3 NOCIIJOBHUM JOCTYIIOM;

- ®ainy 3 TpsIMUM JOCTYIIOM

V ¢aiinax 3 moCa1A0BHUM JIOCTYTIOM JIaH1 3aMUCYIOTh Y OPSAJIKY, Y SKOMY BOHH
OPUHILLIIN 3 TPOrPAMHU, a BUMMAIOTHCS Y 3BOPOTHOMY (32 MPUHIIMIIOM: MEPIIHii
3ai1110B, OCTaHHII BUIIIOB). Y ¢aiiiax 3 NpsSMUM JTOCTYIIOM JIaH1 MOXKHA
po3MinyBaTH Oy/b-/1€, BU3HAYCH1 MOKA3HUKOM 3anucy. TakuM YHHOM MOKHA

34NTYBaTH J1aHi 3 ¢aility B mporpamy.

Ymeopennsa ouckosozo ¢aiiny.

Jlns yrBOopeHHs (BIAKpUTTS) (aiiiny Ha MarHiTHOMY aucKy MoBoro QBASIC

BUKOPHUCTOBYIOTH OIepaTop, Gopmat sIKoro Ma€ BUTIISI:

OPEN nossae iM's FOR Pexum AS
barimy

# momep LEN = muricue

daiina Bupa3

OPEN 1m.1.¢. [FOR Pex.] AS # H.®. [LEN=n],
e
m.1.¢. - moBHe iM's1 (paitny - Hanpukian "A: REZULT",

pex. - Pexum BiakputTs daitny;



OUTPUT — nocnioBHe BUBEACHHS AaHUX Y 3a3HaYEHUU (paili 13 mporpamu;

INPUT - mocnimoBHe BBeJIeHHS Yy TIporpamy 3 Qaiiny;

APPEND — nocnijoBHE JONUCYBaHHS B KiHEIb IPOTPaAMHU;

BincytHiit — npsamuii noctyn no ¢aitny (1/0);

# H.®. - Homep ¢aiiny; HaOyBae 3HaueHHs BiA 1 10 MakCUMaIbHO MOKIIUBOTIO;

n - Bupa3 Tuny INTENGER, mo Bu3Hauyae 10BXUHY 3anucy ¢aii 3 npsMum
noctynoM Big 1 1o 32767 Gat. 3a 3amoBuyBaHHsM 11 128 Gaiit. Benukuii 6ydep
(512 GaiiT) 3011blIIYE MIBUAKICTH OOMIHY.

Oneparop OPEN BinkpuBae (yTBOpIo€) Ha AUCKY (ailil NaHUX, BIAKPUBAE IJI1 HHOTO
Oydep, BU3HAUAE PEKUM JIOCTYITY Ta MOB'A3Yy€ 3 (pailiioM HOMED

(# H.®. ), iK1l BAKOPUCTOBYETHCS B ONIEPATOPaX BBOIY/BUBOY.

[Tpukinan BiAKpUTTS (ailry npsMoro I0CTyIy:

OPEN "A:\REZULT" FOR OUTPUT AS #1

VY 1boMy IIpHUKJIaJIi OepaTop BIAKPUBAE HA JUCKY A qupeKTopii dhail mix iM'ssm
REZULT 1 npu3navae iiomy Homep 1 171t BUBEIEHHS B HHOT'O 3 IPOTPaMHU JTAHUX B
PEXHUM MOCTIAOBHOTO TOCTYITY.

[Tpuknan: Bigkputrts dainy npsMoro J0CTYITy.

OPEN "A:\SUMME" AS #2 LEN=256

VY 1ipoMy MpUKIIai OrepaTop BiIKpUBAE HA TUCKY A mupekTopii (aitn 3 iM'stm

SUMME i npusHadae iiomy HOMEp 2 JUTsl BBEJICHHS/BUBEACHHS JaHUX B PEXKUM

MPSIMOTO JIOCTYTY 3 JIOBXUHOIO 3amucy 256 OailT.

Bueeoennsn oanux y ¢aiin



Jlist BUBEIEHHS AaHUX 13 MPOrpaMy B TUCKOBHM (paiil BAKOPUCTOBYIOTh TaKU I

oreparop:

WRITE # nomep cniucok

daiinm 3MIHEUX

WRITE #H.D., crincok

ne # H.®. - Homep Binkputoro aitny
Crnucok - mepesik iMeH YUCIOBUX a00 PSIAKOBUX 3MIHHUX, PO3UICHHUX KOMOIO a00

Kparka 3 KOMOIO.

3akpumms OucKk06020 gaiiy

J11st 3aKpUTTS. AUCKOBOTO (haiiily BUKOPUCTOBYETHCS OMepaTop, hopmat sIKoro Mae

BUTJISI

CLOSE [H.®.[, # H.®....]]

Lle#t omepaTop po3puBae 3B'SI3KK MK (aitiioM Ta Horo im'sim.

Sxmo Homep daiiny (# H.®) BiacytHiid. To onepaTop 3akpuBae yci BIIKpuTi (aitnu.
3a HassBHOCT1 HOMEpa (ailiry onepaTop 3aKpuBae BUAUICHUHN daiii. Y pexumi
npsMoro aoctymy, kpiMm oneparopa CLOUSE, BinkpuTi (haiiyin Takox 3aKpUBarOTh

oneparopu END, NEW, SYSTEM , RUN.

Ilpuxnao:



CtBOpUTH TUCKOBUH (aiiil MOCAIAOBHOIO 1ocTymy nif Ha3zBor “SPISOK™, B sikomy
30epiratoThCs 3amucH s Bu3HaueHH [Ipi3Buia, Biky cTyaeHTiB. Daiin 3aKkpuTu

i yac BBeeHHS mpizBuia NN.

TIporpama BiakpuTts ¢ainy “SPISOK”
OPEN "A: \ SPISOK" FOR OUTPUT AS #1
DO WHILE — 1!

INPUT "llpizBume"; FAM$

IF FAM$ = "NN" THEN

CLOSE #1

EXIT DO

END IF

INPUT "Bik"; VZT!

WRITE #1, FAMS$, VZT!

LOOP

‘Kinens mporpamu

Beeoenna oanux y npozpamy

Jlyist BBEZIeHHS JaHUX y Iporpamy 3 (haiiily BAKOPUCTOBYE orepaTop, hopmat siKkoro

Ma€ BUTIIA

INPUT # HoMep criucok

daityii 3MIHHUX

INPUT # H.®., crincok
Ile



# H.®. - Homep Bigkpuroro ¢aiina;

CIIMCOK - CITMCOK IMEH YHUCJIOBUX YU MAJIMX 3MIHHUX.

Omnepatop 34uTye 3 (hailsly MOCIiIOBHOTO JOCTYIY JAaH1 Ta HAJa€ iM 3HAUCHHS

3MIHHHUM Y CITUCKY.

Ilpuxnao: 3 daitny CITMCOK BuBectu Ha ekpan auciuies [Ipi3Buia cTyaeHTiB
BIKOM MeEHIIe 25 pOKiB.
'TIporpama BUOOpY CTYACHTIB
OPEN "A: \ SPISOK" FOR INPUT AS #1
DO WHILE — 1!
INPUT #1, FAMS$, VZT!
IF (VZT!<25) AND ( NOT EOF(1)) THEN
PRINT FAM$

END IF
LOOP
CLOSE #1

‘Kinens mporpamu

KoHTposibHI 3aIUTAHHA:



1.IlepepaxyBatu onepaTopu it podotu 3 daiinamu?

2.5lkuii onepaTop BUKOPUCTOBYIOTh /Jisl Y TBOPEHHSI TUCKOBOTrO (paiiiny?

3. 3a 10MOMOr010 SIKMX ONEePaToOpiB NPOXOJUTh BUBEACHHS NAHUX Yy (pailyl, 3aKpiTTS
JTUCKOBOTO (haiiy Ta BBEICHHS JIaHUX y Mporpamy? 3aluuuTh iX popMmart 3amnucy Ta
SIK BOHU MPALIOIOTh?

4. HaBecTu npuKIIaja 3aMucy BBEACHHS Y ITporpamy 13 ¢aiina?

NPOUOEAYPHU MOBHU QBASIC

Moga QBASIC nigTpumye mpoueaypu 1BOX THITIB:



FUNCTION Ta SUB.

[Ipouenyporo Ha3uBa€eThCA rpylia ONEPATOPIB, AKIM MPUCBOEHO 1IM'S Ta CKIAAAETHCS 3
Ha0opy JIOT14YHO MOB'SI3aHUX MK co0o0r0 aiamHu. [Iponenypa Moxke OyTH BUKOHaHA
P 3BEPHEHHI1 J0 HET 13 MporpaMu, sika Ha3UBA€ETHCA FOJIOBHOIO IMTPOrpaMoro abo
TOJIOBHUM MOJIYJIEM.

OOMIH TaHUMH MK OCHOBHUM MOZYJIEM 1 IPOUEAYPOIO 3IIMCHIOETHCS ABOMA
crocobamu:

1. lle BUKOpUCTaHHS I100ATBHOTO OTOJIOICHHS TUITY AaHUX. [laHi, JekIapoBaHi sK
ry100abHi, Oy1yTh AOCTYIHI SIK Y IPOrpaMi, Tak 1 B IpoLeaypi.

[Tpu gexnapartii rimo0anbHUX 3MIHHUX Ta MAaCUBIB 3aMUCYIOTh 3ape3E€PBOBAHE CIIOBO
SHARED.

Hanpuxian:

DIM SHARED Chifre!

DIM SHARED PRIM %( 1 TO 10)

2. Ileit crioci6 0OMiHY BUXOJIUTH 3 MeXaHi3Mi (popMasibHO-(PaKTUUHKX MTapaMeTpiB. |

TYT TPOIIEYPa BUKOPUCTOBYE (OpMaNbHI MapaMeTpH, 3HAUCHHS KX BU3HAYAIOTH 3
JIOTIOMOT 010 (PAKTUYHUX MapaMeTpiB IpH 3BEpHEHHI A0 mnpoienypu. OOuaBa MeTOau

0OMIHY TaHUMHU MOKYTh OYTH BUKOPUCTaH1 B OJIHIA MPOIETYPi.

Mix (hakTHYHUMH TTapaMeTpaMy TOJIOBHOTO MOAYJS Ta GOpMaJbHUMHM IMapaMeTpamMu

MpoIeAYpH HEOOXiTHO BCTAHOBUTH BiATIOBIIHICTH 3a 3-Ma MPaBHIIAMM:

1 [ToBuHHA 30iraTUCs KUTBKICTh (hOpMATbHUX Ta (PAKTHIYHUX
napaMmeTpiB.

2. [ToBuHeH ciBmanaTy MOPSAIOK IXHBOTO CJIITyBaHHS.

3. [ToBuHEH criBMaiaTv TUII JAHUX 10 TOPSAAKY (ApyTHiA-

JIPYTHHA, TPETIA-TPETIH 1 T.1.)

Buznavyennsi mpoueayp



UumMm Oulbllle BU CTBOPIOETE MporpamM 1 4YuM OUIBIIMMHU BOHHU
CTalOTh, TUM YaCTillle JJOBOAUTHCS CTHKATHCS 3 TUM, IO OJWH 1 TOW Ke
0JIOK KOy 3HOBY 1 3HOBY 3'BJIIETbCA B PI3HUX MICLSAX Balloi NporpaMu
(abo0 B meximpkox mporpamax). [ns xomy, IO MOBTOPIOETHCSA, Tpeda
BUKOPHUCTOBYBATH MPOLIEAYPH.

Ilpoyeoypa (¢yukyis) — ue nporpamHa oxauHuisg VB, 1o
BKJIFOYAE OINEpaTOpu OMHUCY 11 JIOKAIBHUX JaHUX 1 BHKOHYBaHI1
orepatopu. 3a3BU4ail B MpoLeaypy 00'€THYIOTh PErysipHO BUKOHYBAaHY
MOCJIIIOBHICTB 1M, SIKa BUPINIYE OKpeMy 3ajaudy abo mig3agady. ToOTo
npolieypa — 1€ CeTMEHT KOAY, KM BUKOHY€ Te a0o0 iHIIe 3aBJaHHs, a
NOTIM TMepeJae yNpaBliHHA B Ty 4YacTUHY Koay, 3 fAKoi BiH OyB
BUKJIMKaHui. Lle o3Havae, 110 OJIHY 1 Ty X NMPOIEAYPY MOKHA BUKIUKATU
3 pI3HUX MICI[b BaIllOi IporpaMu 1 MpPU TPaBUIBHOMY BHUKOPHCTaHHI
3aCTOCOBYBATH B PI3HUX MpOTrpamMax.

Bu Bxke crukanucs 3 BHUKOPUCTAHHSAM TMPOLIEyp, HAaBITh He
3Haroun 1po ne. KoxHoro pasy, BBOASIYM KOJI, SIKUM BUKOHYETHCS Y
BIJIMOBIIb HAa SKYyCh TOJII0 €JeMEeHTa ymnpaBiiHHA Tuiy Button (abo
SKOTOCh 1HIIIOTO THUIIA), BU CTBOPIOBAIM MPOLEIYPH, IO HA3UBAECIOTHCS
06pobHuxamu nodiu. OOpOOHUKM TOJMIA AaBTOMATHYHO BUKIHUKAIOTHCS
MporpaMor0 TpU BHUHEKHEHHI Tiei abo iHmoi mnoxii. Bu moxere
CTBOPIOBATH CBOi BJIACHI MPOLEAYPU 1 BUKIMKATH iX y MIipy HOTpeOH.
CtBOopeHi BamMH TPOIEAYPH YACTO HA3HMBAIOTHCA  Hpoyeoypamu
kopucmyeaua. | Xxoua B TONEpenHIX TMPHUKIANaX KOJA IOBHICTIO
3HAXOJIMBCSl B TPOIENAypax OOpOOKH TOJii, B pealbHUX MpOTrpamax,
BENMKa KITBKICTh KOMY MOKE 3HAXOJHUTHCS B OKPEMHUX MPOIEAypax

KOpPHCTYBaya.

Buau npouenyp



[Ipouenypun MoxHa Kiaacu(iKyBaTH 3a KUIbKOMa O3HaKaMH: 3a
COCOOOM BHMKOpPHUCTaHHsS (BUKJIHMKY) B Iporpami, 3a cocoOOM 3aIycKy
MpOLEIypU Ha BUKOHAHHSA, 32 MICIIEM 3HAaXOJKEHHS KOJy IMPOLEAypU Y
MIPOEKTI.

[Ipouenypu VB noainsatoTecss Ha mignporpamu 1 ¢yHkuii. [lepuri
OIMUCYIOTHCS KIFOYOBUM cJI0BOM Sub, apyri — Function.

3a cnocoboM 3amycKy Mpoueayp Ha BUKOHAHHS MOKHA BUAUIMTH B
OKpeMy TIpylny MNOpoUeAypH, IO 3alMyCKaloTbCid aBTOMAaTUYHO TMpHU
BUHUKHEHH1 Ti€i 4M 1HIIOT MOJM1l, — MU HA3UBAEMO IX MPOIETypaMu

00poOKHU MMO/TIH.

['onoBHe mpu3HaueHHs NPOUEAYpP Y BCIX MOBaX MpOrpaMyBaHHS
HoJiira€ B TOMY, IO TPU IXHbOMY BHUKJIUKY 3MIHIOETBCS CTaH
IPOrPaMHOTO MPOEKTY — 3MIHIOIOTHCS 3HaYEHHS 3MIHHUX (BJIACTUBOCTI

00'€KTiB), OMUCAHUX B MOJYJISIX MIPOEKTY.

ITPOLE/]YPA FUNCTION

[Tpouemypa FUNCTION ckiiamaeThcst 3 ogHOT0 a00 OLbIIE OnepaTopis, aje B
TOJIOBHUY MOJIYJIb IIOBEPTAE TUIHKU OJTHE 3HAUCHHS.

Im'st mporieypu Bubupae kopuctyBad. OcTaHHiil CUMBOJI IMEH1 O3HAYA€ TUTI
pe3yabTaty, TOOTO. TUIl 3HAYEHHS, 1[0 IOBEPTAETHCS.

dopmaabHi TapaMeTpy 3aMuCyIOThCs depes (, ) Komy.

OcraHHIM B omiepaTopi MpoIeypu 000B'I3KOBO Mae OYTH onepaTop MPHUCBOEHHS,
KU Ha/Ja€ IMEHI MMPOTIeAYPH OTPUMAHUH pe3ynbTat. [ljist 3amycKy nporenypu
FUNCTION y romoBHOMY MOyJi Ma€ OyTH ONIEPATOP, SKUH CKIATAETHCS 13

3BEpHEHHS J10 mpoieaypu. Lle Moxe Oyt onepaTop NpUCBOEHHS a00 BUBOJ.

Icnye nBa cnocoOu, 3a JOMOMOIOI0 SIKUX MPOLEaypa OTPUMYE 1



nepenae iHdopMalliro, 3MiHIOIOYU TUM CaAMHUM CTaH CUCTEMH JIOKYMEHTIB.

Ilepwuii i ocnognull cnoci6 MONSTaE y BUKOPUCTAHHI MapamMeTpiB
npouenypu. Ilpu BUKIMKY mpoueaypH il apryMeHTH, IO BiANOBLAAIOTH
BXITHUM TapaMeTpaM, MOBHMHHI OTPUMATH 3HAYEHHA, fAKI MporpaMmma
BUpOOJIsiE a00 OTpUMY€E BIJ 30BHINIHBOIO cepenoBuia. B pesynbrari
poOoTH mpouenypu (GOpMyIOThCS 3HAUEHHS BUXIIHUX IMapaMeTpiB, IO
NepelatloThCs MPOrpami 3a MOCUIIAHHSIM.

Jlpyeuti cnoci6 nonsirae y BAKOPUCTAHHI MPOIETYyPOIO TII00aTbHUX

3MIHHUX 1 00'€KTIB SIK JIs1 OJIEpXKaHHs, TakK 1 1)1 nepejayvi iHdopmariii.

PoboTa 3 npouexypamu

OcHOBHa 1izesl, IO CTOITh 3a MPOLEAYPOI Oyab-SKOTO BHUIY,
MOJISATA€E B PO3MOJLII MPOrpaMu Ha TOCIHIJOBHICTh 3aBJaHb MEHIIIOrO
po3Mmipy. KokHe 3 1ux 3aBgaHb MOXKHa IOTIM O(QOPMHUTH Y BUTJISAII
npouenypu (byukmii). Takuii miaxia Mae neKijabka mepesar.

o KoxkHe 3aBIaHHs MOKHA TeCTyBaTU OKpeMo. UuMm MeHIe B mpoueaypi
KOy, TUM JIETIIE IPOBOJUTH HAJIATO>KEHHS 1 JIETKO 3aiiMaTHUCS
IIPOEKTOM CIJIBHO 3 1HITMMH PO3POOHUKAMHU.

1 MoxHa 1030aBUTHCS BiJl 3aHBOT'0 KOAY, BUKJIUKAIOYH IIPU KOKHOMY
BUKOHAHHI 3aBJaHHS BIJIMOBIIHY MPOIEAYPY, a HE MOBTOPIOIOYH B
porpamMi OfuH 1 TOH &Ke KOJI.

2 MoskHa cTBOpUTH 6107110TeKy MPOIEAYp, 00 BUKOPUCTOBYBATH X B
PI3HHUX TIpOorpaMax i TIM CAaMUM €KOHOMUTH 4Yac MpH po3po0ili HOBUX
IIPOEKTIB.

3 Crae OUTBII JIETKO MIATPUMYBATH MIPOTPAMU, OCKLUIBKH, TIO-TIEPIIIE,
SIKIIIO KOJT HE TTIOBTOPIOETHCSA, TO pearyBaTu OJIOK KOAy MOTpiOHO
oauH pa3. KpiMm Toro, BIIAIICHHS OJMH BiJ OJTHOTO KIIFOYOBUX
KOMITOHEHTIB (HAMPUKJIad, MPU3HAYCHOTO ISl KOPUCTyBava

iHTepdeiicy 13aco0iB podoTH 3 6a3aMu JaHUX) 103BOJISIE pOOUTH



3HA4YHI1 3MI1HM B SIKICh YACTUHI MPOrpaMHU, HE IEPENHUCYIOUH ii BCi€d.

Cunrakcuc npouenyp i pynkuii

Omnuc nponenypu Sub B VBA mae Takuit BUTIIS:

[Private | Public] [Static] Sub im's([criricok-apryMeHTiB])

TLI0-TIPOLIETYPH

End Sub

KmrouoBe  cmoBo  Public B 3arosoBky — mpoueaypu
BUKOPUCTOBYETBbCS  JUII  TOro, 100  OrOJIOCUTH  MPOICAYPY
3arajibHOJIOCTYITHOK0, TOOTO JO3BOJIMTH BUKJIMKATH 1i 31 BCIX IHIIHMX
IPOIEAYP BCIX MOIYIIB OYyJb-IKOTO MPOCKTY. SKIO0 MOJIYJb, B SKOMY
oIMCaHa TIpolleypa, MICTUTh 3aKpuBarounii onepatop Option Private, To
npouenypa  Oyae  JOCTyImHa  JIMIIE  MOJAYJISAM  CBOTO  TIPOEKTY.
AnbTepHaTUBHUI K04 Private BHUKOPUCTOBYETHCS, W00 3aKpUTH
npoleaypy BiA BCIX MOIYNIB, KpiM TOro, B SIKOMy BOHa OIKCaHa. 3a
YMOBUYAHHSM MPOIEAYpa BBAKAETHCA 3aTalIbHOIOCTYITHOIO.

KarouoBe cnoBo Static o03Hadae, 0 3HAYEHHSI JIOKAIBHHUX
(oroJiommeHuX B TeJi MPOIEAYPH) 3MIHHUX 30€pIraTUMYThCS B POMDKKAX
MDK BUKIHMKAMH MPOIEAypH (BUKOPUCTOBYBaHI MPOLEAYPOIO0 TIIOOANbHI
3MiHHI, OITMCaHI 1M03a ii TIJIOM, TP I[bOMY HE 30epIraroThes).

[Mapamerp iM's — 1e IM's TpoueaypH, WO 3aJI0BOJIBHSE
CTaHJapTHUM ymMoBaM VB Ha iMeHa 3MIHHUX.

HeoOoB's3koBuii  mapameTp  CHUCOK-apTyMEHTIB  —  II€
MOCTIOBHICTh PO3JIUICHHX KOMaMH 3MIHHUX, 3aJ[al04YMX IepeIaBaHi
MPOLIETypH TIPU BUKIIMKY MTapaMeTpiB.

AprymenTtu, abo, mo-iHmoMmy, (opManabHi MapaMeTpu, U0

3a/1aI0ThCA TIPU OMUCI MPOLIEAYPH, 3aBXKIU MPEJICTABISIIOTH JIMIIE IMEHA



(imentudikaropu). B TOM ke Yac nOpU BUKIUMKY MNOpOUEAYpH il

apryMeHTH
— (akTUYHI mapamMeTpu — MOXYTh OyTH HE JMIIE IMEHaMH, ajie 1
BHpa3aMHU.

[locnioBHICTh OMEpPaTopiB TUIO — MOPOUEAYpPU 3a7a€ Mporpamy

BUKOHAHHSI MPOIEAYpPH. TiI0 MPOLEIYpH MOXKE BKIIOYATH SK
«IMacHBHI» OMEPATOPH OTOJIONICHHS JIOKAJBHUX JIAHUX TIPOLEIypH
(3MIHHHUX, MacHUBIB, 00'€KTIB 1 1H.), TaK 1 «aKTHUBHI», K1 3MIHIOIOTh CTaHU
apryMeHTIB, JJOKaJIbHUX 1 30BHIIIHIX (IJ100aJIbHUX) 3MIHHUX 1 00'€KTIB. Y
TIJIO MOXKYTh BXOJUTH TaKoX omepatopu Exit Sub, mo mpu3BOasATH 10
HETaHOTO 3aBEpIICHHS MPOICAYPH 1 Mepenadi YIpaBIiHHS B 3yXBaly
nporpamy. Koxna mporienypa B VB BU3HAYaeThCs OKPEMO BiJ| IHIIHUX,
TOOTO TUIO OJHIET MPOUEAYpPH HE MOXKE BKIIOYATH OINKUCY IHIIUX
npouenypi QyHKITIH.

PosristHemo nerasibHilIe CTPYKTYPY OJHOTO apryMEHTY 31 CITUCKY
apTyMEHTIB.

[Optional] [ByVal | ByRef] [ParamArray] 3miana[ ( )][AS Tun] [=
3HAYEHHsI-3a-yMOBYaHHSM '

Bim3naunMo omgHy IikaBy  OCOOJIMBICTH, SKy HE  CJiA
BUKOPHUCTOBYBATH, ajie¢ Ky CiIia BpaxoByBatn, — VB momyckae, 1mo06
(dakTUYHE 3HAYEHHS AapPTYMEHTY, MEPEeNIaBaHOrO 3a IMOCWIAHHIM, OYJ0
KOHCTaHTOI a00 BUPaKEHHSM BINMOBIIHOTO TUMY. B oMy BUTIAIKY
JaHUN apTryMEHT pO3IJIANAEThCSA AK TEepe/laBaHuil 3a 3HAYCHHSIM, 1 HE
BUJIAETHCSL JKOJHUX TOBIOMJICHH MpO mNOMUIKY. KirodoBe cloBo
Optional o3Havae, MO 3a7aHUN HUM apPryMEHT € MOXJIWBHUM — HOTO
HEOOOB'I3KOBO 3aJaBaTH Yy MOMEHT BHKIHKY mpouenypu. Jms Takux
apryMEeHTIB MOJKHa 3aJaTH 3HAYCHHA 3a yMOBYaHHSM. HeoOoB's3KOBi
apryMEHTH 3aBK]I1 MOMIIIAIOTHCS B KIHI[I CIIUCKY apTyMEHTIB.

AnbprepnatuBHl kiwoui ByVal 1 ByRef Busnauarors cnocid

nepeaayi apryMeHTy B POLEaypY.



ByVal o3Hauae, mo apryMeHT nepeaaeTbcs 3a 3HAUYCHHAM, TOOTO MpH
BUKJIUKY TIPOIIEAYPH CTBOPIOBATUMETHCS JIOKAadhbHA KOTiS 3MIHHOI 3
MOYATKOBUM TMEpEJaBaHUM 3HAYEHHSM 1 3MIHM 11 JIOKAJIbHIA 3MIHHIN
i 4ac BUKOHAHHS MPOLENYypH HE BiA10'€eTbCcs HA 3HAYEHHI 3MIHHO{, 1O
nepeana CBOE 3HAYCHHS B MPOLEAYpy NpH BHUKIHKY. [lepemaua 3a
3HAYCHHSIM MOJKJIMBA JIMILIE MJI1 BXIIHUX MapameTpiB, Kl MepealoTh
iHbopMallilo B MpoIEeAypy, ajie He € pesyapratamu. JIjus Takux
mapaMeTpiB Iepeada 3a 3HAYCHHSIM YaCcTEHbKO 3pYyUHIlle, HDK mepeaada
10 3aClIaHHI0, OCKUIBKM Yy MOMEHT BHKJIMKY apryMEHT MOXe OyTu
3aJIaHUA CKUTBKM 3aBrOJHO CKJIQJHUM BHPaXCHHSIM. BimMiThmo, M0
BXIJIHI TMapamMeTpu, MO0 € o0'€KTaMH, MacuBaMu a00 3MIHHUMU
NPU3HAYEHOTO JJII KOPHUCTyBada THITY, IEPENAlOThCs 10 3aCIaHHIO, II0
J03BOJISE YHWUKHYTH CTBOPEHHS KoOmii. Bwupasm Hax Takumu
apryMeHTaMu BCE€ OJHO HEIONMYyCTHMi, TOMY Iepejadya 3a 3HAUYCHHAM
BTpayae CEHC.

ByRef o3Hauae, 1mo aprymeHT nepesaeThcsi MO 3aciaHHIO, TOOTO
BC1 3MIHM 3HAYEHHS TepeAaBaHiil 3MIHHIA NPU BUKOHAHHI TPOLEAYPHU
OesnocepeIHbO BiIOYBAaTUMYThCS 13 3MIHHOIO — apryMEHTOM 3 Ti€l
mporpaMu, IO BUKIMKalda JaHy mpoueaypy. ¥ VB 3a ymoBYaHHIM
apryMeHTH TiepenaroThesi mo 3acinanaio (ByRef). Ile He 30BciM 3pydHO
JUTSL TIPOTPAMICTIB, SIKi 3BHKJIM JI0 1HIMUX MOB (Hampukiaa, [lackame abo
C), ne 3a yMOBUYaHHSM apryMEHTH TNEPENArOThCS 3a 3HAYCHHAM. Tomy
P OIMHUCI MPOIEAYPH PEKOMEHIYIOTh SIBHO BKa3yBaTH CHOCIO mepepadi
KOXXHOTO apTyMEHTY, HaBiTh SKIIO IIEH apTyMEHT 3yCTPi4aeThCs B JiBIA
YaCTHHI.

IIponienypa VB nmomyckae HEOOOB'SI3KOBI apryMeHTH, sSKi MOYKHA
OIYCTUTH Y MOMEHT BHUKJIHKY. Y3araJbHEHHSM TaKOTO TIAXOAYy €
MOXJIMBICTh MaTH 3MIHHE, 3a3/aJeriab He (IKCOBAHE YHCIIO apryMEHTIB.
JlocsiraeThesl 11e 3a paxyHOK TOTrO, 110 OAWH 3 MapaMeTpiB (OCTaHHINA B

CIIMCKY) MOXE 3aJaBaT MacuB apryMEHTIB — B I[bOMY BHUIIAJIKy BIiH



3aaeThCs 3 omucyBaueM ParamArray. SIKIo CHOUCOK apryMEHTIB
BKJIIIOYae MacuB aprymenrtiB ParamArray, to wmou Optional
BUKOPHUCTOBYBAaTH B CIHCKY He MokHa. KirrouoBe cnoBo ParamArray
MOXKE 3'IBIATHCS TEpea OCTaHHIM apryMEHTOM B CIIUCKY 3 METOIO
BKa3aTH, 1[0 3a apTYMEHT — MAacCHB 3 JIOBUIBHUM YHCJIOM CJICMEHTIB THITY
Variant. Ilepen HuM He MokHA BHKopucToBYyBaTH Kitoui ByVal, ByRef
a60 Optional.

3MiHHa — 1€ 1M'S 3MIHHOI, [0 TpeACTaBise€ apryMeHT. Ko micis
IMEH1 3MIHHOI 3aJlaHi KpyrJii AYKKH, TO II€ O3Hayae€, IO BIAMOBITHUIMA
napaMmeTp € MaCUBOM.

[TapameTp THIT 3aa€ TUIT 3HAYCHHS, MEPEAABAHOTO B MPOIECAYPY.
Bin moxe 6yt ogHuM 3 6a3ucHux tuniB VBA (He momyckaroThes Julie
psaaku  String 3  QikcoBaHOIO JOBXKUHOI0). OOOB'I3KOBI aprymMeHTH
MOKYTh TaKOXX MaTH TUIT BUBHAUEHOTO KOPUCTYBAUYEM 3amucy abo Kiacy.
Skuro THUO  apryMeHTy He BKa3aHH, TO 3a YMOBYAaHHSIM HOMY
npunucyetbes tan Variant. Tun moxxe Oytu ogauMm 3 tunis Office 2000.
Jlns HeoOoB's3koBux (Optional) aprymeHTiB MOKHa SIBHO 3aJaTh
3HaueHHs 3a yMoBYaHHSAM. lle KoHCTaHTa ab0 KOHCTAaHTHE BUPAKEHHS,
3HAUYEHHS SIKOTO IIEPEHNAETbCSA B IMPOLEAYPY, SKIIO INPU 11 BUKIHUKY
BIJIMOBIIHUI apryMeHT He 3amanuii. [[ns aprymeHTiB TUIy O0O0'€KT
(Object) six 3HaYCHHS 32 YMOBYaHHAM MOKHa 3aaaTh jumie Nothing.

CuUHTakCUC  BHU3HAUEHHA  MNPONEAyp-QYHKIIA  CXOXHHA  Ha
BU3HAYCHHS 3BUYAWHUX MPOIEAYP:
[public | Private] [Static] Function im's [(criucok-

aprymeHTiB)| [As THN-3HAYCHHS | TUTO-PyHKITIT

End Function

BiaMmiHHICTE JUIIE B TOMY, IO 3aMIiCTh KJIIOUYOBOTO CJIOBa Sub 1Is
orojioiieHHs: (yHKI[i BUKOPUCTOBYEThCA KIIO4OBE cJioBO Function, a
michsi CHMCKY apryMEHTIB CIiJi BKa3aTH TUIl 3HAYEHHS, IO MOBEPTAETHCS

dynkuiero. Y Ttuni  QyHkuii mMae OyTH BUKOPUCTAHUN OIMeEpaTop



MPUBJIACHEHHS BUAY: IM'l = BUPa)KCHHS

Tyt, B NiBiil YacTUH1 onepaTopa, CTOITh IM'S QyHKUII, a B MpaBiid
— 3HAYEHHA BHUpa3zy, SKUHU 3a7a€ pe3ynbTaT oOunciaeHHs QyHkuii. ko
py BUXOJ1 3 (YHKIIT 3HAYEHHS 3MIHHOI IM'd SIBHO HE NMPUBIACHEHE, TO
(GyHKII [OBEepTa€ 3HAYEHHS BIANOBIAHOTO THUILY, BH3HAYEHE 34
yMmoBUYaHHAM. [ yncnoBux tumis ue 0, Ass psAKIB — PsAOK HYJIBOBOT
NOBXUHU («»), Ans Tuny Variant QyHkuig noBepHe 3HaueHHd Empty, a s
3aciadb Ha 00'ekTt — Nothing.

1106 HeraitHo 3aBepIUTU OOUMCIEHHS (QYHKIIT 1 BUMTH 3 HEl, B
TUTI PYHKIIIT MOYKHA BUKOPHCTOBYBATH orepatop: EXxit Function

OcHOBHa BIIMIHHICTb NpoIeayp BiJ GyHKIIIN MOJSITae B COC001 X
BUKOpUCTaHHS B nporpami. Hactynna ¢yHkiis cube nmoBeprae aprymeHT,
HiHECEHUM B KYO:

Function cube(ByVal N As Integer) As Longcube=
N*N*N
End Function

Buxknuk 1iei GyHKIIT MOXKe MaTh BUTJIST
Dim x As Integer, B As Integers = 2
X =cube(y+3)

Byxe rosopwiiocs, mo Oyab-aKy (YHKIIFO MOXXKHA TEPETBOPUTH B
eKBIBaJIGHTHY il mpoleaypy, Npu IbOMY 3'SIBISETbCS J1OJATKOBUMN
napamMeTp, HEOOXimHWUW Uil  3aBHaHHS  pe3yabTaty. Otmxke, B
eKBiBaJICHTHOI Iporenypu cubel nBa aprymeHTH:

Sub cubel (ByVal N As Integer, ByRef 3 As Long)

C=N*N*N '3m00yTTs pe3ynbTaTy B 3MiHHIH!, 3a/IaHINA 10 3aCITAHHIO
End Sub
[i MOHa BHKOPHMCTOBYBATH /IS TaKOTO  IiJHECEHHS B KyO:
cubel y+3, x.
AJie 1ie He O3Hauae, 0 HE Ma€ 3HAUYCHHS, IKUU BUJI IPOLEAYP CIIiJT

BUKOPHUCTOBYBaTH B mporpami. SIkOu Bupasz, B sgKoMy Oepe ydacThb



¢yHK1IsA, OyB CKIaHILIE, HATPUKIAA:
X = cube(y)+sin(cube(x))

TO WOro OOYMCJICHHS 3a JIONOMOrol mporueaypu cubel
norpedyBasio O BHUKOHAHHS JIEKUIBKOX OIEpaTopiB 1 BBEICHHS

JTOJIATKOBUX 3MIHHUX:

cubel y,z: cubel x,u : x=z+sin(u)

Sk Gauurte, MOBOAUTUCA 3 (PYHKIISIMU, IO BOJIOJIIOTH MOOIYHUM
edexTom, ciii 00epexkHO. Y MPUKIAAl pe3yiabTaT OOUYUCICHHS CYyMH
TPbOX JIOJAHKIB 3alIe)KHUTh BiA MOpsSAKy ix 3ammcy. lle 3amepeuye
OCHOBHHUM TIPUHITUIIAM MaTeMaTWKH. BUIbII TOTrO, CIix PO3yMiTH, IO
pe3ynbTar oOYHCIIeHHS HenependadyBaHuM, ockiibkn VBA Moxe s
30UTbIIEHHST €()EKTHUBHOCTI 3MIHIOBATH TMOPSAOK i MpH 0O0paxyBaHHI
apudpmernyHux BupasziB. Tomy Kpaimie He BHUKOPUCTOBYBATH Y
BUpaX€HH1 BUKJIUK (QYHKIIII3 MOOIYHUM e(eKTOM, 110 3MIHIOE 3HAYCHHS

THX 3MiHHI/IX, 10 BXOJATH B HBOTI'O.

Buxuku npouenyp i pynxuiii

Buxnuk 3BuuaiiHoi mporeaypu Sub 3 IHIIOI MPOIEAYPHU MOXKHA
odopmutu no-pizHOMy. [lepiuii croci6:

Im'st circok pakTUYHUX MapaMeTpiB

ne IMm's — iM's mpomeaypu, IO BHKIMKAETHCSA, a CIHCOK
(dakTUYHUX TTapaMeTPiB — CIMUCOK apTYMEHTIB, MepeaBaHuX MPOIEeaypi,
BiH TIOBMHEH BIJNOBIIATH CIHCKY apryMEHTIB, 3aJaHOMYy B OIHCI
mpoueaypu. 3amaTé 1€ CHUCOK MOXHa pI3HUMH crocobamu. Y
MPOCTOMY BHUITAJIKy 3HA4YEHHS TIEpelaBaHUX TPOIEAYpl apryMEHTIB
MEePEPaxOBYIOThCSA Yepe3 KOMY B TOMY K TOPSAIKY, IO 1 B CIHCKY

apryMEHTIB 13 3aroJIOBKa MPOLETYPH.



Moxke BHUSBUTHCA, IO B OJHOMY IPOEKTI AEKUIbKA MOJIYJIIB
MICTSTh TPOIEAYpPU 3 OAHAKOBUMHU iMeHaMH. J[Jis BIAMIHHOCTI TaKuUX
npoueayp NOTpiOHO NpH iX BUKIMKY BKa3yBaTH IM'd MPOLEAYPH 4Yepes
Kparky Iicis IMEH1 MOAYJIsl, B IKOMY BOHa Bu3HaueHa. Hanmpukian, sxuio
KOXKeH 3 ABoX MoayiiB Modl i1 Mod2 MicTUTh BU3HAUYE€HHS MPOLIEAYPHU
ReadData, a B mpoueaypi Myproc motTpiOHO CKOPUCTATHUCS MPOLEAYPOIO
Mod2, To uei BUKIHUK Oy[e MaTH BUTJIAL:

Sub Myproc() Mod2.ReadDate
End Sub

SIkmio moTpiOHO BUKOPUCTOBYBATH MPOLEAYPH 3 OJHAKOBHUMHU
IMEHAMU 3 PI3HUX MNPOEKTIB, MOJalTe 10 IMEH MOJIYJsA 1 Mpoueaypu
iM's mpoekty. Hanpuknan, sikmo wmoayas Mod2 BXomuTh B MPOCKT
MyBo0o0K, Toi1 jxe BUKITHK MOKHA YTOYHHTH TaK:

MyBook.Hod2.ReadData

Hpyruii cnocid BUKIMKY TpOLEAyp MOB'SI3aHUN 3 BUKOPUCTAHHIM
omneparopa Call. B 1ipoMy BHUIIaAKy BUKIHK MPOLICAYPH BUTIIAIAE TaK:

Call im'st(crircox-hakTHYHUX-TTapaMeTPiB)

3BEepHITh yBary Ha Te, 1[0 B I[bOMY BUTNAJKY CHUCOK (DAKMUYHUX
napamempig TIOMIIIEHO B KPYTJi AYKKH, a B MEPIIOMY BHUIAIKy — HI.
Cnpob6a Bukiaukatu npouenypy 6e3 omepartopa Call, anme i3 3aBgaHHIM
KPYTIUX IYKOK, € JDKEPEJIOM CHUHTAKCUYHUX TMOMUJIOK, OCOOIHBO IS
PO3POOHUKIB 3 BEIMKHUM JIOCBiIoM mporpamyBaHHs Ha [lackans abo C, ne
CIUCKU TMapaMeTpiB 3aBkau B ayxkkax. CIij 3BEpHYTH yBary Ha OJHY
BOXJIHNBY 1, MaOyTh, HETIPUEMHY OCOOJIUBICTh BUKIHKY Tpouenyp VBA.
Sxmo nporexypa VBA mae nuie onuH mapameTp, TO BOHA MOXe OyTu
BUKJIMKaHa 0e3 omepartopa Call, 3 BUKOpUCTAaHHSM KPYTJIMX TYKOK 1 HE
MOBIJOMJICHHS TIPO MOMUJIKY BUKJIHKY. Lle Oymo 6 He Tak cTpamiHo, SKOu
MOBEPTABCS  MpaBWIbHUM  pe3ynabraT. Ha kamp, 1e He Tak.

[IpointocTpyemMo ckazaHe MPUKIIAIOM:

Public Sub Mylnc(ByRef X As Integer) X = X + 1



End Sub
Public Sub TestInc()
Dim X As Integer X =1

'BUKIMK NpoueaypH 3 MapaMeTpoM B IyKKaX 'CHHTAKCHUYHO
JOIyCTHMO, aJie Tpaittoe HekopekTHo' Mylnc (X)
Debug.Print X 'KopekTHuii BUKITUK

Mylnc X Debug.Print X

"Tle tex xopextHuii Bukiauk Call MylInc(X)

Debug.Print X

End Sub

Pesynbratu poboru:

1
2
3

Xoua nepmuii pa3 mpoleaypa BUKIUKAETHCS HOPMAIBHO 1301TbIIIyE
3HAYCHHsI PE3YJIbTATy, ajie Micis 3aKiHIeHHS 11 poOOTH 3HAYSHHS
aprymMeHTa He 3MIHIOEThCS. Y MK cuTyalii He nie onucyBau ByRef,
BUKJIMK Iijie Tak, HIOM mapaMeTp omucaHuii 3 onucyBadem ByVal.

SAxio x mporeaypa Mae OUIBII HIXK OJMH MMapaMeTp, TO cIpoda
BUKJIUKATH ii, B3SBIIM MapaMeTpPH B KPYIJi AYyXKdA 1 0€3 KIFOYHOBOTO
cioBa Call, mpu3BoauTh 10 CHHTaKCHYHOI MOMWIKH. OCh TPOCTHIA
MPUKITA:

Public Sub SUMXY (ByVal X As Integer, ByVal Y AslInteger,
ByRef Z As Integer)

Z=X+Y

End Sub

Public Sub TestSumXYO

Dim a As Integer, b As Integer, 3 As Integera=3:b =5

'SUMXY (a, b, 3) 'Cunrtakcruna nommikaSUMXY a, b,



3
Debug.Print 3
End Sub

B nanomy npuknani HeKOpeKTHUM BHKIMK nporeaypu SUMXY
OyJie BUSIBJICHUI HA €Tall NepeBIPKU CUHTAKCHUCY.

PosrnssHemo 1me oaHy ocoOnuBicTh BUKIHMKY VB-mpouenyp,
NOB'A3aHy 3 apryMEHTaMH, NiepelaBaHuMU TI0 3aclaHHio. SIK mpaBuiio, B
MOBaxX TMPOTpPaMyBaHHS HJs TaKUX apPryMEHTIB MOXJIMBE 3HAuYCHHS
(bakTUYHOTrO MapaMeTpa 0OMEKY€EThCsl, — BOHO Ma€ OyTH IM'SIM 3MIHHOT,
3acllaHHsA Ha sKy mepeaaerbcs mpouenypi. VB momyckae MOXIUBICTD
3aBJIaHHs JIJIsl TAKAX apTyMEHTIB KOHCTAHT 1 BUPa3iB Y MOMEHT BUKITUKY.
Bei mi gomycku poOnisTh MOBY MEHII HAAIMHOIO 1 TPU3BOASTH [0
CEPHO3HUX MTOMUIIOK.

Buknuxu ¢yukyit. OpopMieHHs] BUKIUKY (YHKIIT 3aJ€KUTh Bl
TOT0, Y1 TIOTPIOHO BUKOPUCTOBYBATH ii 3HAYEHHS B Iponeaypi. SAkio Bu
Xouere TmepedaaTd oO0YHMCITIOBaHE (YHKIIED 3HAYCHHs B 3MIHHY abo
3acTOCyBaTH HOTO Yy BHpPaXEHHI TMpaBoi YaCTUHU  oOImeparopa
NPUBJIACHEHHS, TO BUKIUK MPU3HAYEHOI HJisi KOpUCTyBada (yHKIIIT
Ma€ TOM € BUIJIAMA, IO 1 BUKIMK BOyIOBaHOi (QyHKIIi, HampUKIa,
sin(x). [Ipu BUKIHKY BKa3y€eThCS iM'st QYHKIIII, a MICJI HOTO HJIe CITUCOK
dakTUYHUX TapaMeTpiB B KpPYINIMX JyKKaxX. Hampukmanm, sKimo
3aroyioBok (ynkiii Myfunc:

Func Myfunc(Name As String, Age As Integer, Newdate AsDate) As
Integer

TO BUKOPUCTOBYBATH 11 3HAYEHHS MO>KHA 3a JOTIOMOT'OI0 BUKJIUKIB!
val= Myfunc("Alex",25, "10/04/97")
abo

x = sgrt(Myfunc("Alex",25, "10/04/97"))+ x

SKI1I0 K 3HAYEHHS, 1110 OOYUCITIOETHCS (PYHKIIIEI0, BAC HE IIKABUTH



1 MOTpiIOHO CKOpUCTATUCS JMlE ii MOOIYHUMHU e(PEeKTaMU, TO BUKIHUK
¢yHkuii Moxke Math Ty X (opMy, L0 1 BUKIMK mpoueaypu Sub.
Hanpuxian:

Myfunc "Alex",l, "10/04/97"

abo:

Call Myfunc(Myson, 25, DateOfArrival)

BukopucTanHs iMeHOBAHHX ApPTyMEHTIB

AprymMeHTH MacHBH

AprymMeHTH Tpoleaypd MOXyTh Oyt MacuBamu. IIpomemypi
IepelaeThCs IM's  MacuBy, a WOro PO3MIPHICTH  BHU3HAYAETHCS
BOynopanumMu (QyskiisMu LBound 1 UBound. Haememo mpukian

IpOLEIYpPH, IO OOUUCITIOE CKATIIPHUHN J100YTOK BEKTOPIB:

public Function ScalarProduct(X() As Integer, Y() As Integer) As
Integer *O0uucIOE CKAISIPHUI TOOYTOK TBOX BEKTOPIB.
TlepenbavaeThcs, 0 KOPJIOHW MAaCHBIB 301rat0ThCSI.

Dim i As Integer, Sum As Integer Sum =0

For i = LBound(X) To UBound(X) Sum = Sum + X(i)* Y(1)Next i

ScalarProduct = Sum

End Function

OO6uaBa mapaMmeTpu TMPOIENYypH, IepeJaBaHi IO 3acllaHHIO, €
MacuBamu. PobGoTa 3 HUMH B TUTI TIPOIEAYpU HE BUKIMKAE yTPYIHCHD
3aBaskd Tomy, o Gyukmii LBound i UBound 103BOISIIOTh BCTAHOBHUTH
KOpPJOHM MacuBy 1o Oynb-axkomy BuMipy. HaBenmemo nporpamy, B sKii

BUKIIMKaeThCs QyHkiis ScalarProduct:



Public Sub TestScalarProductQ Dim A(1 To 5) As Integer Dim B(1 To
5) As Integer Dim 3 As Variant Dim Res AsInteger Dim i As Integer

3= 2,3,4, 5)Fori=1Te5A()=C(i —
Array(1, 1)

Next i

,?&r:ra (5 4,3,2, 1)

For |y= 11eb

B(i)= C(i — 1) Next i Res = ScalarProduct(A, B) Debug.Print
Res

End Sub

[HKONMM, KONM B MpOLENYypYy CIiJ MepenaTu JWIIe OIUH MAaCHB,
MOKHa BUKOPUCTOBYBATH  KOHCTpyKIito ParatArray. Hacrtynna
npouenypa PosNeg mnpouutye cymu HaaxomkeHb Positive 1 BuTpat
Negative,Bka3anuii y MmacuBi SUMS:

Sub PosNeg(Posltlve As Integer, Negative As Integer,

ParamaArray Sums() As Variant)
Dim | As Integer
Positive = 0: Negative =0
For I =0 To UBound(Sums())' 1uKIJI 10 BCIiX €JIEMEHTaX MACUBY
If Sums(1)> 0 Then
Positive = Positive + Sums(l)Else
Negative = Negative — Sums(1)End If

Next |

End Sub

Buxnuk npouenypu PosNeg moxke MaTu BUTIISIAL
Public Sub TestPosNeg()
Dim Incomes As Integer, Expences As Integer

PosNeg Incomes, Expences -20, 100, 25, -44, -23, -60,
120



Debug.Print Incomes, ExpencesEnd Sub

B pesynbrati 3mMinHa IncomesHabyne 3HaueHHs 245, a 3MiHHA
Expences — 147. BiamiTeTe, nepeBarold BUKOPUCTAHHS MAacHUBY
apryMeHTiB ParamArray € MO>KJIUBICTb 0e31mocepeIHbOTr0
nepepaxyBaHHs €J1€MEHTIB MACUBY Y MOMEHT BUKIIUKY.

[Ipore Take BUKOpPUCTaHHS MacuBY aprymeHTiB ParamArray He
BUYEpIlye BCIX HOro MOXJIMBOCTEH. VY  CKIQJHIIIUX CHUTyaliaX

nepeaBaHi apryMeHTH MOXKYTh MaTH pi3Hi Tunu. HaBegemo npukiai.

3aBraHHs PO MeaiaHy

st macuBy M 1 ennementa Cand 00UHCINTH PIZHUIIIO MK YUCIOM
eJIEeMEHTIB MacuBy M, OinbIux 1 MeHIux, Hixk Cand.

Ile Bapiamis 3aBgaHHSA PO MeEAiaHy — «CEPEIHIN» eIeMeHT
MacuBy. MeziaHy MO>KHa BU3HAYMTH, HANPHUKIAA, TaKUM aJITOPUTMOM:
YIOPSIKYBABILIA MACHB, Y3SITH €JIEMEHT, 110 3HAXOJAUTHCA B cepeiuHi. € 1
e()EeKTUBHIII AJITOPUTMHU. AJie 0OMEKUMOCS MPOCTIIIMM 3aBAaHHAM —
NEPEBIPKOI0 HA «MEIiaHHICThY. BiAMITHUMO: SIKIIO BC1 €IEMEHTH MacHUBY
M pi3Hi 1 4ymClIO iX HemapHe, TO JUIsI MEIiaHW IIyKaHa B 3aBAaHHI
pizauis gopiBaioe 0. Y 3aranpbHOMY BHITQJIKy 3HaY€HHS PI3HUIIL € MIPOIO
HaOmwkeHHs mapamerpa Candno menianu macuBy M.

AJe 3aliMeMOCs aclieKTaMy MPOTrpaMyBaHHS LbOTO 3aBAaHHA. Y
dbyHKIII1, 0 pealli3oBye Ii¢ 3aBAaHHS, Ha BXOJ1I — MAacHB, a Ha BUXOI1 —
ckamsip. Xotiuocs 0, mo6 151 GYHKIlS MOTJIa BUKIUKATHCS y GopMyrnax
po0oU0i cTOpiHKH, a K GaKTUIHUHN MmapameTp it Mornu O OyTHu mepemani
sk offeV1 """e-"' nana IsMediana:

Public Function IsMediana(M As Variant, Cand AsVariant) As

Integer

enanuii macuB M 1 enement Cand. Sk pe3ynbTaT



MOBEPTAETHCSA

*pI3HUIIS MK YUCJIOM €JIEMEHTIB MacuBy M, OUTbIIMX 1 MEHILIUX HIK
Cand. Dim i As Integer, j As Integer niffiPos As Integer, Neg As
Integer pos = 0: Neg =0

*AHani3 Tumna napamerpa M

If TypeName(M)= "Range" Then For 1 =1 To M.Rows.CountFor j=1
To M.Columns.Count If M.Cellsd, j) > Cand
Then

Pos = Pos + 1 Elself M.Cellsd, j) < Cand Then

Neg = Neg + 1 End If Next j Next i IsMediana = Pos — Neg Elself
TypeName(M)="VARIANTO" Then "TypeName is"VARIANTO"

'[le MmacuB, ajie HE 30BCIM CIPaBXKHIM, /711 HHOTO HE BU3HAYCHI,
'Hanpukiaj, GyHkiii kopaonis: LBound, UBound. Dim Val As
Variant For Each Val In M If Val >Cand Then

Pos = Pos + 1 Elself VVal < Cand Then

Neg = Neg + 1 End If Next Val IsMediana = Pos — NegElself
TypeName(M)="INTEGERQO" Then

'Ie cripaBxHiit MmacuB X VBA, nis sxoro 'Bu3HaueHi GyHKITIT

kopaoHiB. For i = LBound(M) To UBound(M) IfM(i)> Cand Then
Pos = Pos + 1 Elself M(i)< Cand Then
Neg = Neg + 1 End If Next i IsMediana = Pos — Neg Else
MsgBox ("IIpu Buknuky pynkmuu:IsMediana(M,Cand)" & "- M

He € MacuBoM abo o0'ektom Range!") End IfEnd Function

Pexypcusni mnpouenypu

Pexypcis  BigOyBaerhcsi, skimo (GyHKUiga abo migmporpama

BUKJIMKAE cama ceoe.



[Mpsima pexypcis (direct recursion) Burisiae TpuOIU3HO TaK:

Function Factorial(num As Long) As LongFactorial =
num * Factorial(num — 1)

End Function

B pas3i Hempsmoi pekypcii (indirect recursion) pekypcuBHa
nmpoucaypa BHUKIIMKAE lHIJ_Iy mnmpoueaypy, f{dKa, y CBOIO 4UCpPry, BUKIIMKAE
IepIy:

Private Sub Ping(num As Integer)Pong(num — 1)
End Sub

Private Sub Pong(num As Integer) Ping(num / 2)
End Sub

CraHgapTHUN TPHKIAJ PEKYpPCUBHOI Hpoueaypu — (QYHKIS —
daxropian Fact(N)= N!. Ti Busnauenns B VB:

Function Fact(n As Integer) As Long

Ifn<=1Then ' 0a3uc IHIYKITI.
Fact=1 'or=1
Else ' pexypcuBHUM BUKIUK B pazi N > 0.

Fact = Fact(n— 1)* nEnd If
End Function
Crmovatky st (QyHKIIST TepeBipsie, [0 YWCIO MeEHIe abo
nopiBHtoe 0. DakTopian I Yucesl MEHIIe HYJIsSI He BU3HAYCHUH, ajie I
YMOBa TIEPEBIPAETHCS TS MiCTpaxoByBaHHs. KO (QyHKIlIS TIepeBipsiia
JUIIEe YMOBY JOPIBHIOBAHOCTI YHMClIa HYJIO, TO JJIsl Bl €MHUX YHCEI
pekypcig Oyna 6 HECKIHUEHHOIO.

Sxmo BXimHEe 3HaYeHHS MeHIe abo mpopiBHIoe 0, dyHKIIS



noBeprae 3HaueHHs 1. B iHmMX BUMajakax 3HaA4eHHs (YHKIIT JOPiIBHIOE
n0OyTKy BXIAHOTO 3HAa4yeHHS Ha (pakTopiajd BiI BXIJHOTO 3HAYEHHS,
3MEHILEHOro Ha oAuHMLO. Te, 1m0 1 peKypcuBHA (YHKIIISI BPEIITI-PEIIT
3YNUHHUTHCS, TapaHTyeThes aBoMa (aktamu. [lo-mepimre, mpu KOKHOMY
MOJaJbIIOMYy BHKJIMKY 3HAa4eHHS TapaMeTpa num 3MEHIIYEThCS Ha
onuuuIo. [lo-apyre, 3HaueHHs: num obMesxeHe 3HM3y Hyaem. Komm num
nopiBHioBatuMe 0, QYHKIS 3yNUHAE PEKypcilo. YMOBa, HalmpHKIal, B
JaHOMY BUNAQAKy ymoBa NUM<=0, Ha3MBAE€ThCI YMOBOK 3YIMUHKH
pekypcii.

[Ipy KOXXHOMY BHKIWKY IMiJOpOTpaMH CcHUCTeMa 30epirae psa
napaMmeTpiB B CUCTEMHOMY CTeKy. OCKUIbKH L€l CTEK BiJIIrPa€ BAKIUBY
pOJb, IHKOJM WOr0 HA3WBAIOTh IMPOCTO CTEKOM. SIKIIO peKypchBHA
dbyHKI BUKIMYEe cebe HaATo OaraTo pas3iB, BOHA MOXE BHYEPIIATH
CTEKOBHH MPOCTIP 1 aBapiitHO 3aBEpIIMTH poOOTY 3 mommikoio «Out of
stack space».

Uwucno pasis, ske QyHKIIISI MOKE BUKIUKATH caMa cede 70 Toro, K
BUKOPHUCTA€E BECh CTEKOBUI MPOCTIp, 3aJEKUTh Bil 00'eMy BCTaHOBJICHOT
Ha KOMIT'FOTEpP1 MaM'sITi 1 KUTBKOCTI TaHUX, M0 MOMIIIAITHCS MPOTPAMOI0
B cTeK. B olHOMY 3 TecTiB mporpaMa BUYepIiajga CTeKOBUH MPOCTIp MiCsA
452 pexypcuBHHMX BUKIUKIB. Iliciist 3MiHM peKypcHBHOI (YHKIIIT TaKHUM
9uHOM, 100 BOHA BH3Haudana 10 JIOKambHUX 3MIHHUX TPHU KOXKHOMY
BUKIIMKY, IpOTpamMa MOTJIa BUKJIUKATH ceOe mutie 271 pas.

OCKIUTbKM KOXKE€H BHKJIMK MPOLIEYPU BHUMAarae HakJIaJHUX BHUTpPAT,

edexTuBHIIIE 175 (DaKTOpiady iTepaTUBHA MMporpama:

Function Factl(n As Integer) As LongDim Fact As

Long, i As Integer

Fact=1 ‘01=1.

Ifn>1Then 'nowmki3amicTh pekypcii.
Fori=1Ton



Fact = Fact * iNext i
End If
Factl = FactEnd Function
Hagenemo nporienypy, 110 OLIIHIOE YaC BUKOHAHHS PEKYPCUBHOTO 1
HEPEKYpCHUBHOT'O BapiaHTIB:
Private Sub cmStart_Click()
' [lopiBHSHHS 32 YaCOM PEKYPCHBHOI 1 HE peKypCUBHOI peaizalii
dakTopiany.
Dimi As Long, Res As LongDim n As
Integer
Dim Start As Single, Finish As Single
'PexypcuBHe 004uCIeHHS hakTopialy
n = txInput. TextStart = Timer
Fori=1To 100000
Res = Fact(n)
Next i
Finish = Timer
IbOutput.Caption = IbOutput.Caption & vbCrLf & _ "Uac
pekypcuBHUX 00paxyBanb:" & (Finish — Start) 'He pekypcuBHe
obuncneHHs gakTopiany
Start = Timer
Fori=1 To 100000
Res = Factl(n)Next i
Finish = Timer
IbOutput.Caption = IbOutput.Caption & vbCrLf & _ "Yac
HepekypcuBHUX oOpaxyBaHb:" & (Finish — Start)End Sub

Pesynbratn oOunciens puc.5.1 HaBedeHI MJig ABOX 3aIlyCKiB
TECTIB MPOLIEAYPH.

Sk Gauute, B 1aHOMY BHUIIJIKy HEPEKYPCUBHUHN BaplaHT IpalO€ B



Tpu pasu wmBuame. OKpiM mpoOieM 3 YacoM BUKOHAHb, PEKYpPCUBHI
NpOLEAYpU MOXKYTh JIEFKO BHYEpHaTH 1 CTEKOBY MaM'siTh, B SKIi
PO3MIIIYIOTBCS APTYMEHTH KOXXHOTO PEKYpCHUBHOI'O BHUKIHUKY. Tomy
YHUKalTE€ HEKOHTPOJBbOBAHOIO PO3MHOXKEHHS PEKYPCHUBHUX BUKIHKIB 1
3aMIHIONTE PEKYPCUBHI aJICOPUTMHU Ha ITEPATUBHI TaM, € BUKOPUCTAHHS
peKypcii o cyTi He MOTpiOHeE.

O0YHcIeHHS HANOUILIIOT0 3araJLHOTO0 TiITbHHKA

Haunbinbwum 3azanvnum oinenuxom (greatest common divisor,
GCD) 060ox uucen Ha3sMBa€ThCS HANOUIBIIE IIiJIe, HA SIKE IUIATHCA 1Ba
yucia 0e3 3anumky. Hanpukiaa, HailOUIbInui 3araibHUN IUTBHUK YHCell
12 1 9 nopiBHtoe 3. JIBa uyucna Ha3UBAIOTHCS B3a€EMHO MPOCTUMHU
(relativelyprime), siximo ixHiit HaHOLTBIINK 3aralbHUAN JUIBHUK JOPIBHIOE
1.

Marematuk Einep, 1o XuB y BICIMHAIIATOMY CTOJIITTi, BUSIBUB
ikaBui ¢akt: Akmo A 6e3 ocraui niuthes Ha B, To GCD(A, B)= A.

Inakme GCD(A, B)= GCD(B Mod A, A).

Leti ¢gakT MOXHa BHKOPHCTOBYBATH JJIS IIBHUIKOTO OOYHCIICHHS
HaHOLIBIIIOTO 3arajibHOTO NUIbHKUKA. Hanpukia:

GCD(9, 12) = GCD(12 Mod 9, 9) = GCD(3,9) =3

Ha xokHOMY Kpolli 9ucCia CTaloTh BCE€ MEHIE, OCKUTbkH 1<=B
Mod A<A, skmo A He aimuThes Ha B 0e3 3anumiky. Y Mipy 3MeHIIIEHHS
aprymeHTiB, BpemTi-pemt, A HaOyae 3HaueHHs 1. Ockinbku Oynb-sike
guciao AUMMThCA Ha 1 0e3 3alMImKy, Ha I[bOMY KpOIll peKypcis
3YMUHUTHCSA. TakuM YUMHOM, B KIH-HEOynb MOMEHT B po3nimuteca Ha A
0e3 3auIIKy, ipo0oTa MPOIEAYPH 3aBEPIITUTHCS.

Binkpurts Eiimepa 3akOHOMIpHUM YWHOM  HABOIWUTH [0
PEKYpPCUBHOTO  aJITOPUTMYy OOYHCICHHS HAWOLIBIIIOrO 3arajbHOro

MUIBHUKA



public Function GCD(A As Integer, B As Integer) Aslnteger
If BMod A=0Then 'Yu ginmutecs B Ha A Ge33anurika?
GCD=A ' Tak. IIpouenypa 3aBepiiieHa.
Else
GCD = GCD(B Mod A, A) 'Hewmae. Pexypcis.
End If End Function

[Ilo6 mpoaHanmi3yBaTH dYac BHKOHAHHSA I[bOTO AJTOPUTMY,
HEOOXITHO BU3HAYUTH, HACKUIBKM IIBUJIKO 3MEHIIYEThCS 3MIHHa A.
Ockinbku (PYHKITiS 3yMUHSAETHCSA, KOJM A JOXOIUTH JO 3HA4YCHHS 1, TO
IIBUAKICTh 3MCHIIICHHS A Ja€ BEpXHIHd KOPJOH OIIHKW 4acy BUKOHAHHS
aNropuTMy. BUSBISE€TBCS, NMPU KOXKHOMY JIPYrOMY BHKIHMKY (QYHKITIT
GCD napametrp A3MEHIIYEThCS, TPUHANMHI, B 2 pa3u.

[Tpunyctumo, A < B. lg ymoBa 3aBkI1 BUKOHYETHCS MPU MEPIIOMY
Bukianky ¢yukmii GCD. koo B Mod A <= A/2, To mnpu HaACTYITHOMY
BukinKky ¢yHkiii GCD nepmuii mapameTp 3MEHIIUTHCS, MPUHANMHI, B 2
pasw, 1 1oKa3 3aKIHYCHUH.

[Tepen6aunmo 3BopotHe. Jomyctumo, B Mod A > A / 2. [lepmum
pekypcuBHuM BukirkoM ¢yHkiii GCD 6yae GCD(B Mod A, A).

[ligcranoBka y dymkiito 3uauenus B Mod Ai Asamicts A i B
nae HactynmHul pekypcuHuii Bk GCD(B Mod A, A).

Ane mu nepenbaummm, mo B Mod A > A/ 2. Toni B Mod A
pO3NUIUThCS Ha A nwmimie onuH pa3, i3 3amummkom A — (B Mod A).
Ockinpku B Mod A 6inbme, Hik A / 2, To A — (B Mod A) noBunne OyTH
MeHIIe, HiK A / 2. 3Ha4uTh, MEPIIUKA TapaMeTp APYroro peKypCHBHOTO
BUKIUKYy QyHkmii GCD menmwmit, Hbx A / 2, mo i motpibHO Oyio
JIOBECTH.

[lepen6aunmo temnep, mo N — 11e BUXIJHE 3HAUYCHHS MapameTpa
A. ITicns nBox BukimkiB (GyHkiii GCD 3naueHHs1 napamerpa A MOBUHHE

3MEHINMUTHCH, TNpuHaiMHI, 10 N / 2. ITlicns Y4OTUPHOX BUKIHKIB II€



3HaueHHs Oyne He Oubiie, Hixk (N /2) /2 =N/ 4. Ilicas miectd BUKIUKIB
3HaveHHs1 He nepeBepuryBatume (N /4) /2 =N

/ 8.Y 3zarampHoMy Bumanky micias 2 * K BuknukiB ¢ynkuii GCD
3Ha4YeHHs mapameTpa A Oyjae He Ounbiie, HiX N / 2K,

OCKUTbKM ~ aNTOpUTM TIOBMHEH 3YNMUHUTHUCS, KOJIH 3HAYCHHS
napametpa A aiiie 10 1, BiH MOKe MPOIOBKYBATH MPAIIO JUIIE 10 THX
mip, Moku He BUKOHaeThcst piBHICTE N/2K=1. Ile BinOyBaeTbcs, KoIu
N=2K a6o xomu K=log2(N). Ockiabku airopuTM BHUKOHYeTbci 3a 2*K
KPOKiB, II€ O3HA4Ya€, 10 aNTOPUTM 3YNMUHUTHCS HE OUIBII, HIXK dYepes
2*log2(N) kpoku. 3 TOYHICTIO 10 MOCTIHHOTO MHOXHHKA II€ O3HAyae, 1[0
anroput™ BukoHyeThbcst 3a dac mopsaky O(log(N)). Anropurmu
nopsaky O(log(N)) 3a3Buuail BUKOHYIOTHCS Jy’Ke IIBHIKO, 1 AITOPUTM
3HAXOJDKCHHS HAHOLIBIIOrO 3arajbHOTO JUTFHUKA HE € BUKIIOYCHHSM 3
ILOTO MpaBwia. Hampuknan, mo0 3HAWTH, 110 HAHOUTHIIHMEI 3arajJbHUIN
ninmpHUK uucen 1.736.751.235 1 2.135.723.523 nopiBHioe 71, dyHKIis
BUKIIMKAETbCA BCHOTO 17 paziB. @aKTUYHO aJTOPUTM MPAKTUYHO MUTTEBO
OOYHUCIIOE 3HAYEHHS, 110 HE MEPEeBHUIIYIOTh MAaKCHUMAJIbHOTO 3HAUYEHHS
upcnaa y gopmari long , — 2.147.483.647. dyukuis Visual Basic Mod ne
MOKE OIEpYyBaTU 3HAYEHHSMH, OUIBIIMMH 3a IIe, TOMY II€ MpPaKTHYHA
MeXKa IS JaHO1 peatizallii aIropuTMy.

Kopucte Bifi peKypCUBHHUX NpPOLEAYyp OUIBIIOI MIPOI0 MOXKE
BUSBUTHUCS TpU 0OpoOIl MaHWX, [0 MalOTh PEKYPCUBHY CTPYKTYPY

(ckaximo, iepapxiuHy a0 MEPEKEBY).

Hebe3nexu pexypeii

Pexypcis MOXe CIyKUTH MOTY)KHUM METOJIOM PO30UTTS BEITHMKHX

3aBJlaHb Ha YaCTHWHH, aJie BOHA TaiTh y cOO1 KilbKa HeOe3MeK. Y IbOMY

O3 MU PO3TIISTHEMO JAESKI 3 IIUX HEOEe3MeK 1 MOSICHUMO, KOJIM BapTo, a



KOJIM HE BapTO BUKOPHUCTOBYBATU PEKYPCIIO.

Heckinuenna pexypcis

Haii6inb1u oueBHiHa HeOe3MeKka peKypcii MoJsArae B HECKIHUECHHIM
pekypcii. SKuo HenpaBUiIbHO MOOYYyBaTH aIrOPUTM, TO (PYHKIISI MOXKeE
OPOMYCTUTH YMOBY 3YOUHKM pekypcii W Oylae BUKOHYBaTucs
HeckiHueHHo. Halimpocriie 3po0uTH 110 MOMUIIKY, SKIIO IPOCTO 3a0yTH
Opo TEpeBIpKYy YMOBHM 3yNHHKH, $K 1€ 3po0JeHO B HACTYIHIN
NOMHJIKOBIM  Bepcii  QyHkuii ¢dakrtopiana. OckuUibku (QYHKIS HE
nepeBipsie, YW JOCATHYTa yMOBa 3YINUHKH peKypcii, BoHa Oyne

HECKIHYCHHO BUKJIMKATU camy ceoe.

Private Function BadFactorial(num As Integer) AsInteger

BadFactorial = num * BadFactorial (num — 1)End Function
OYHKIIST TaKOXX MOXKE BHUKIMKATH ce0e HECKIHYCHHO, SKIIO

yMOBa 3yIUHKH HE MPHUITMHSIE BCl MOXKJIMBI IIJISAXH PeKypcii. Y HacTymHiA
MOMUJIKOBIM Bepcii pyHKIIiT pakTopiana, pyHKIlist Oy/1e HECKIHUSHHO
BUKJIMKATH ce0e, SIKIIO BXIIHE 3HAYCHHS — HE IIIJIE YHCJIO, a00 SKIII0 BOHO
mentie 0. i 3HaueHHs HE € TPUITYCTUMUMH BXiTHUMHU 3HAYCHHIMHU IS
dyHkIii pakTopiana, TOMy B Iporpami, 10 BUKOPUCTOBYE 110 (PYHKIIIFO,
MO>K€ 3HaJOOUTHUCS TIePEBIpKa BXITHUX 3HAYCHb. 3BUYANHO, IPU BUKIUKY
MiAIpOrpaMu cUCTeMa BUKOHYe Tpu pedi. [lo-miepire, 36epirae nani, sxi
nmOTPiOH1 i /ISt IPOJOBKEHHSI BUKOHAHHS IMICTISl 3aBEPIICHHS IMiIPOTPaMHu.
[To-npyre, BoHA TPOBOANTH MIATOTOBKY J0 BUKJIMKY MIAMPOTPaMu i
nepenac it kepyBanHs. [lo-Tpere, Kou BUKIMKYBaHa MPOIIEAypa
3aBEPIIYETHCS, CUCTEMA BIIHOBIIIOE JaH1, 30€peKeH] Ha MEPIIOMY KpOIll, 1

repeiae KepyBaHHs Ha3a/l y BIIMOBIIHY KPOIIL.



Konmponwni 3anumanns:

1. Illo Take MOHATTS MpoOIeIypa Ta AKi BUAM mporieayp Bam Bimomi?

2. Sk mpaittoe miporieaypa Function Ta siki ornepatopu BOHa BUKOPUCTOBYE Y
TOJIOBHOMY MOJIYJIi TIporpaMu?

3. Sk pamroe nponeaypa SUB Ta siki oriepatopu BOHABUKOPUCTOBYE Yy
rOJIOBHOMY MOJYJI1 porpaMu?

4. Yum Bipi3usroThCs nporieaypu: Function Big SUB, Ta sik BoHU
paloTh?

5. YUum Bifpi3HAIOTHCS (hOpMaIbHI MapaMeTpH BiJ (PaKTUIHUX Ta SKi
napaMeTpy BUKOPUCTOBYE MPOIIEAYpPa, a SIKi TOJOBHHUI MOYJIb IpOrpamu’?
6. IlonsitTst «PexypcuBHi npoueaypu». ki Hebe3nmexkn CTAHOBUTD PeKypcisi?

7. 1o Take HecKiHYeHA peKypcisn?



Po3ain I1X
I'PA®IYHI MOXJIMBOCTI QBASIC

I'paghiuna oopoobka oanux

VY rpadiyHOMY peKUMi €KpaH € MO3aiK0OI TOUOK (ITIKCENIB), KOJKHA 3 IKMX MOXKE
Oyru modapOboBaHa B TOM YW IHIIUKA KOJIp. 3a JOMOMOIOK MPOTpamM, MO-Pi3HOMY
3a0apBIIIOIOYN TOYKH, BH MOXKeTe (OpMyBaTH TE€OMETpHUYHi (Iirypu, MarOBaTH
niarpamu Ta rpadiky QyHKIH, 0apBUCTI KAPTUHKHU Ta KapuKaTypu (men3axi, JIIeH,
TBapuH) Tommo. KomOiHyrOUM mporpaMHUMH 3aco0aMH MOXKHA CTBOPIOBATH Pi3HI
Bi3yalibHI €)EKTH — BiJl OIIATHOTO KaJeimocKora (1ie HalIpocTiiie) A0 IMITaIil pyxy

JIIOJICH Ta MpeIMETiB (1€ Ha3MBAETHCS aHIMAIIIEIO).

* I'pagivni pe:xkumu ekpaHa

[cHYIOTH 1Ba pexXUMU POOOTH 3 EKPAHOM - TEKCTOBHUH irpadiaHU.

TexcToBuit pexkum A03BoJIsI€ BUBOAUTH 80 CHUMBOJIB B OJTHOMY PSAKY U
MICTUTh Ha €KpaHi 25 psankiB (oauH - ciyx0oBuid). Taki mapameTpu ekpaHa
BCTAHOBJIIOIOTHCS TPU BMHUKAHHI KOMIT'IOTEpa ¥ 30epiraioThCsi Hpu poOOTI

QBasic.



B QBasic icHyroTh cnemianbHi rpadiuHi omepartopu i CTBOPCHHS
300pakeHb. BOHM BHMararoTh NEpEMUKaHHS B TpaiuHUid pexXUM poOOTH
ekpana orneparopom SCREEN.

['padiuni pesxuMu XapakTepu3ylOThCsl KUIBKICTIO TOUOK 10 BEPTUKAIbHIN

1 TOPU30HTANIBbHIN OCAX €KpaHa.

SCREEN pexnm %o [,[mepeMmuk_KoJabOPY]|

[,akTuBH_cTOp][,BuAMMa _cTOp]]]

BuOip rpadiuHoro pexxumy BU3HAUAETHCS TapaMeTpoM

- peaicum %, MO CYTIPOBOJIKYE 1IEH orepaTop.

0-texcrosmuii; 1,7,13 — 320%200; 8 — 640*%200; 9 — 640*350; 11,12 —
640*480

nepemux_koavopy — 0/1 — BCTAaHOBIIIOE MOHOXPOMHHUI a00
KOJIbOPOBUH PEIKUM;

akmusH_cmop ~ — CTOpiHKa eKpaHa, Yy SKy 3allCy€eThCs
BUBEJICHHS TEKCTYy a00 rpadiku;

suouma_cmop - — CTOpIHKAa €KpaHa, BigoOpakyBaHa  Ha

€KpaHi B 1Ieid MOMEHT.

Ipuknao

SCREEN 2

. Kooysannsa zpaghiunux 3oopasicens. Ilpunyunu

HOOAHHA300pPANCEHD



Komm'totepHi rpadiku — po3aun iHQOpMATUKH, IO BUBYAE POOOTY Ha
KOMIT'IOTepl 13 TrpapiyHUMU 300paK€HHAMH (PUCYHKaMH, KpECJIEHHIMHU,
¢dotorpadisimu, BigeokagpaMHu Ta iH.)

HalinommpeHimumu € ABa IPUHLMIN MOJAHHS 300pakeHb: BEKTOPHUI 1
pacTpOBHUM.

PactpoBa rpadika — 3acobu ¥ MeTogu KOMM'IOTEpHOi rpadiku, IO
BUKOPUCTOBYIOTh pacTpoBe TMOJaHHSA TpadiuHoi iHGopmMalii y BUIIISAL
CYKYITHOCTI KOJI1B TIKCEJIiB, CKJIAJOBUX 300paKEHHS.

[Tikcens — HaWMEHIIMI €JIeMEHT 300pakeHHs Ha eKpaHi. YuM HiiIbHiIIe
pO3TalllOBaHI MIKCeNl, TUM Kpallle BUrisaae 300paxeHHs Ha ekpaHi. {impHICTD
MIKCEJIIB BUMIPSETHCA SIK iX KUIBKICTh Ha OJIMHUIINIO JOBXKUHU;, HAUTIOMMUPEHIIIa
oauHuIls — dpi — KUTBKICTh TOYOK Ha oMM (sIK mipaBmiio, 72 a6o 96 dpi).

Pactp — npsiMmokyTHa ciTKa MIKCEIiB Ha EKpaHi.

Po3B'sizyBajibHa 31aTHICTHL eKpaHa — po3mip citku pactpa (M X N-
N00YTOK YKCiIa TOYOK MO TOPU30HTAII1 HA YMCIIO TOYOK MO BEPTUKAII).

Bineoindopmauin — inbopmaiiis nmpo 300pakeHHs, IKaBIATBOPIOETHCS HA
€KpaHi KOMIT'IOTepa 1 30epIiracThCs B IMaM'sITi.

Bineonam'sith — omepaTuBHa mam'sTh, MmO 30epirae BigeoiH(opMaIIio
i 9ac 11 BITTBOPEHHS B 300pakKeHH] HA eKpaHi.

Cropinka — yacTUHa Bileonam'siTi, MO MICTUTh 1H(OPMAIIiIO PO OAUH
oOpa3 ekpaHa (omHi€i “KapTHHKKA® Ha eKpaHi). Y BifeomaMm'siTi MOXYTh
OJIHOYACHO PO3MIIIATHUCS KLTbKa CTOPIHOK.

I'padiunmii ¢aiin — ¢aiin, mo 30epirae iHbOpMaIito npo rpadidHe
300paxenns (.bmp, .jpeg)

Ywucno KombopiB, BIiATBOpeHMX Ha ekpani aucmies (H) wmoxHa
MiapaxyBaTH, 3HAIOUM YKCIIO OIT, IO BIABOAATHCSA Yy BifcomaM'sTi MiJ KOXXHUMN

nikcens (N)



1e N - 6iToBa riamOuHAa (JI0BXXKUHA KOAY Mmikcens)n=1-
MOHOXPOMHHUI MOHITOp, 2 KOJIbOP;

N=24 - xonbopoBuUi MOHITOP, 16777216 KOJIBLOPIB

Ilpuknao

Jlns “manenbkoro MoHiTopa” 3 pactpoBoro citkoro 10 X10 1 yopHOo-6ium

300pakeHHAM MpeacTaBumo Jditepy “K” y Burisai 6iToBoi MaTpuill (pUCYHOK

3).
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Pucynok 3.
Bce pizHoManiTTa Gap0 Ha ekpaHi OTPUMYIOTH IIISIXOM 3MIITyBaHHS TPHOX
0a30BUX KOJIBOPiB: YEPBOHOTO, CHHBOTO 1 3EJICHOTO.

Ile 3mimyBaHHS aHAJIOTIYHO 3MINIYBAaHHIO akBapeiabHUX (GapOd Ha mamepi,
ajyie 3 OJHICIO BIAMIHHICTIO: KOJIp akBapeJbHHX (apd BUXOIWUTH y PE3yNbTaTi
BIIOMTTS TMagaloyoro Ha HHUX CBITJIA, Yy TOM dYac, SK KOJIp Ha eKpaHi
dbopMy€eThCS B pe3ysbTaTi BUIPOMIHIOBaHHS CBiTNIa. TOMy, KON BU 3MIITy€ETE
Ha Tanepi Tpu OCHOBHI (apOu, TO OACP)KYETe YOPHUU KOJIp, a MPH IHX XKE
KOJIbOpax MakCUMaJbHOT SICKPABOCTI HA €KpaHl BUXOAUTH OUTHI KOIIp.

Koxnuil mikcenb Ha eKpaHl CKJIQJaeTbcsi 13 TPhOX  OJIU3BKO



pO3TAlllOBAaHUX €JIEMEHTIB, IO CBITATbCA IIMMHU KoJbopaMu. KombopoBi
JUCIIIEi, 10 BUKOPUCTOBYIOTh TaKWM MpUHLUN, Ha3uBaroThea RGB -
MoHITOpamu. Koz Koibopy miKcess MICTUTh 1H()OpPMAIII0 PO YaCTKY KOXKHOTO
06a30BOT0 KOJIbOPY.

SIku1o BC1 TpU CKJIaJIOBI MAlOTh OAHAKOBY IHTEHCHUBHICTH (SICKPaBiCTh), TO
3 iXHIX CIIOJIyd4eHb MOKHA OfiepKaTh 2°=8 pisHuX Kombopis. Tabmuis Imokasye
KOJyBaHHSI 8-KOJIbOPOBOi MaJiTPU 32 JOMOMOIOI0 3-pO3PSIAHOTO JIBIMKOBOTO

KOAy. Y Hiil HasBHICTh 0a30BOr0 KOJIbOPY Mo3HayeHa 1, a BiacyTHICTS - 0.

Tabnuis
JIBifiKOBHI1 KO/ 8-KOJILOPOBOI NATITPU

K 3 c KouJip
0 0 0 Yopuuit
0 0 1 Cuniii
0 1 0 3eneHuit
0 1 1 bnaxkutHuii
1 0 0 YepBonuii
1 0 1 PoxxeBuit
1 1 0 Kopununesnii
1 1 1 binuit

Tabmums mokaszye koayBaHHS 16-KOJIBOPOBOI MAITPH 32
JI0TIOMOT010 4-pO3PSAHOTO ABIIIKOBOTO KOTY..

Taomus

JIBifikoBwHii K011 16-K0THOPOBOT MATITPH
51 K 3 c 10-i xox KoJip
0 0 0 0 0 Yopuuii
0 0 0 1 1 Cuniit
0 0 1 0 2 3eneHuid
0 0 1 1 3 brnakuTHui
0 1 0 0 4 YepBoHuit




0 1 0 1 5 PoxeBui
0 1 1 0 6 Kopuunesuii
0 1 1 1 7 Cipuit
1 0 0 0 8 TemHo-cipuit
1 0 0 1 9 SckpaBo-
CUHIN
1 0 1 0 10 SckpaBo-
3eJICHUN
1 0 1 1 11 SckpaBo-
OJIaKUTHUN
1 1 0 0 12 SckpaBo-
YEPBOHUMU
1 1 0 1 13 SckpaBo-
POXKEBUI
1 1 1 0 14 SckpaBo-
KOBTUU
1 1 1 1 15 binmit

[Tepmuii croBIelb- KO 1HTEHCUBHOCTI, BIH YIPaBJIs€ SICKPaBICTIO BCiX
TPbOX KOJBOPiB OJTHOYACHO

s Tabsuis BiATIOBIa€ HOMEpPaM KOJILOPIB MPU BUKOPUCTAHHI Tpadiku B
QBasic. Hanpukman, »xoBTOMY BifmoBijgae mrictHaausaTkoBe ynuciao 1110H a6o
14 B necATKOBIA CUCTEMI.

butpmia KiMbKIiCTh KOJBOPIB BUXOAWTH IMPU PO3AUIBHOMY YMPaBIiHHI
IHTEHCHUBHICTIO 0a30BUX KOIKOPiB. [I[pruoMy IHTEHCHBHICTh MOXKE MaTH OLIbIIIe
2 piBHIB, SKIIO JUIS KOAYBaHHS KOXKHOTO 3 0a30BHUX KOJBOPIB BUALIATH OiIbIINE
oJiHOTO OiTa.

Ipuknao

[Tpu BukopuctanHi 6iToBoi riuOwHM 8 OIT/MIKCENb KUTBKICTH KOJBOPIB

28=256. BiTi TaKOro Koy po3HoieHi B Takuii cnocio:

KKK333CC.
YepBoHuii i 3eeHUI KOMIOHEHTH MaioTh 23=8 piBHIB sickpaBocTi, a

CuHIA — 4.



Binznaunmo, 1o pactpoBa rpadika mpaioe 3 peairicTHdHUMHU (PoTo)
300paKECHHSIMH.

I'padiuni pactpoBi daiinm MaroTh BENIUKUM 00CsT (MOTPIOEH CTUCK MpHU
30epiranHi).

[Ipu 3MiHi po3MmipiB, oOepTaHHI ¥ IHIIUX TEPETBOPEHHSAX PHUCYHKA
B110yBa€ThCsS HOTO MEPEKPyUyBaHHS.

BekTopHa rpadika — 3aco0u i MeToaum KOMIT'tOTepHOI Tpadiku, 10
BUKOPUCTOBYIOTh Take MojaHHs rpadiyHoi iHdopmalii y BUIIIsSAl rpadiyHUX
OPUMITHBIB - CYKYIHOCTI MPOCTHX €JEMEHTIB: NpSIMHUX JIHIN, Iyr, Kii,
OpsIMOKYTHHKIB, 3adapOyBanb Ta 1H. llomoxenns # Qopma rpadiuHux
OPUMITHBIB 33Jal0TbC B CUCTEMI TrpadiyHUX KOOpPJUHAT, TMOB'SI3aHUX 3
€KpaHOM. 3BHYAHO MMOYATOK KOOPIWHAT PO3TAIIOBAHHWHA y BEPXHHOMY JIIBOMY
KyTl €KpaHa.

CiTka mikceniB 30iraeTbes 3 KOOPJAWHATHOIO CiTKOM. [ 'OpH30HTaNIbHA BIiCh
X cnpsiMOBaHa JIIBOPYY MPaBoOpyY, BEPTUKaAIbHA BICh Y - 3BEpXY BHU3.

Binpizok npsimoi miHIT 0JJHO3HAYHO BU3HAYAETHCS BKa31BKOIO KOOPJIWHAT
HOro KIHIIIB; KOJIO - KOOpAWMHATAMM IIeHTpa W pajaiycoMm; 0araTOKyTHUK -
KOOpJMHATaMU HOro KyTiB; 3adapboBaHa 00JaCTh - TPAaHWUYHOIO JIHIEHO I

KoJIb0poM 3aapOyBaHHs Ta iH.
IHpuknao

Jlitepa “K”, 300pakeHa pacTpoBUMH 3aco0amu (IuB. BHIIE), ¥
BEKTOPHOMY TO/JaHHI MOXKe OyTHM ToJaHa Tphoma JiHiAMH. ko ¢opmar

KOMaH/IH, 1110 3a/1a€ JIIHI0, YMOBHO Ma€ BUTJISA
JITHIA(X1,Y1,X2,Y2),
TO HAIlla JIITepa OMUCYETHCSA B TAKUH CTIOCi0:

JITHISA(4,2,4,8)
JIHISA(S,5,8,2)



JIHIA(S,5,8,8)

i Tpu omeparopu ¥ MoJalOTh BEKTOpHUU Kop Jitepu “K”. I'padiuni
(aiiiy BEKTOPHOT'O TUITY MAarOTh HEBEJIUKHI 0OCHT.

BekTopHi 300pa)keHHsI JIETKO MacITa0yoThes 0€3 BTpaTH SIKOCTI.

Bapmo nam'amamu:

- TpU BBEIEHHI 300pak€Hb y KOMII'IOTEp 3a JOMOMOIOK CKaHepa
dopMyroTbes rpadiyuHi (aiau pacTpoBOro THUIY;

- TpU BHUBEACHHI Ha €KpaH MOHITOpa OyAb-sIKOrO 300paKeHHA Y
Bigeonam'siTi GopMyeThCs 1H(POpMaLlis pacCTPOBOTO THUITY;

- PO3XO/KeHHS B TojaHHI rpadiuHoi iHdopmallii B pacTpoBOMy U

BEKTOpHOMY (hopmaTax icHye Juie it rpadiyHux Ganiis.

Kpim MoB mporpamyBaHHs, Tpadika BHKOPHUCTOBYEThCS B TpadiuyHUX
penaKkTopax - MpUKIAJHUX porpamax, MPU3HAYCHUX JJIsi CTBOPEHHS i 00poOKH
rpadiyHUX 300pakeHb Ha eKpaHi.

IIpukmamun BekTopHux penakropiB: CorelDraw, Adobelllustrator.

[Mpuxmagu pactpoBux pemakropis: Paint, CorelPHOTO-PAINT,
AdobePhotoshop.

* I'pa¢iuni npumitusu B moBi QBASIC

Jiis 300pakenHst rpadiyHuX mpumiTuBiB B QBasSiC BUKOPHCTOBYIOTHCS

BIJIMIOBI/THI OTIEPATOPH:

- PSET, PRESET - pucyBaHHs TOYKH;
- LINE - pucyBanHs Biapi3Ka;

- CIRCLE - pucyBaHnHs KoJa.



[cHytOTh mpu pisnux munu Koopounam epagiuno2o ekpaua.

- a0COIIOTHI KOOpAUHATH;

- KoopauHaTU Ha ocHOBI Touku Octanuboro llocunanus, y
ckopouenni — TOC (Last Point Referenced- LPR);

- BIJIHOCH1 KOOPJIMHATH.
Abconrwomni koopounamu

3 ornsAy Ha CUCTEMY KOOPJAMHAT €KpaHa, NPOCTO BKA3yeThbCs MiCLE, Y
KoMy Tpeba HapucyBaTh ToukKy, Hampukian, PSET(100,120).
3nauenHsa B ayxkax (100 1 120) Bka3yroTh Ha MOJIOKEHHS TOYKH, 1110

PHUCYETHCS, 1O OCSIX X 1Y BIAMOBIIHO.

Touxka Ocmannvozo Ilocunannsa (TOII)

Koopnunatu Touku, mo Oyna HapucOBaHA OCTAHHBOIO, 30€pIraroThCs B
naMm'ati komm'torepa. Llg Touka ¥  HasuBaerbcs Touxoro OcmanHb020

Ilocunanns 1 4acTo BUKOPUCTOBYETHCA B rpadiyHUX ONepaTopax.

Ilpuknao: tipu pucyBaHHI JiHII 3a gomomoror omepatopa LINE -
(300,120) mocuth ykazaTH KOOPJAMHATH TIILKH OJHIET TOUKH, 1 HA €KpaHi Oyje
npoBenenuii Binpizok Big TOIl mo 3a3HadeHOi TOYKM, IO MICHA IBOTO CTaHE
TOII.

Binpasy micnsa Bkimodenns rpadiunoro pexxumy TOII € Touka B meHTpi

eKpaHa.
Bionochi koopounamu

[{i koOpAWHATH TOKA3yIOTh BEJIMYHHY TMEPEMIMEHHS IIOAO0 TOJIOKCHHS
TOII. 1IJo6 HapucyBaTH HOBY TOYKY, BUKOPHUCTOBYIOUM BIIHOCH1 KOOPAMHATH,

Oyne moTpidHo KimrodyoBe cioBo STEP.



Ilpuknao
PSET STEP (-5,8)

[Tpu 11bOMYy 3'SIBUTBCS TOUKA, MTOJIOKEHHS SIKO1 OyJie JT1BOPYY Had 1 HUXKYE
Ha 8 Toyok BigHOcHO TOII. Inakme kaxyuu, skmo TOII mae koopauHatu

(100,100), To nmanuii omepaTop O3HAYAE PUCYBAHHS TOUKH 3 KOOPJIUHATAMU

(95,108).



AOCOIOTHI KOOPJIUHATU TOBUHHI OYTH 3aBXKAM JOJAATHUMH, aBITHOCHI

MOXYTh OYTH SIK TOAATHUMU, TaK 1 BiJl’€MHUMHU.

. Onepamopu PSET I PRESET

Omneparop PSET npusnauenuid 1 pucyBaHHS TOYKM Ha €KPaHIIUIIXOM
3MiHU i1 KOJIBOPY 3 (POHOBOTO (YOPHOT'0) HA OUTHH.

Omneparop Moxke MaTH Taki GopMHu:

PSET (X,Y) — abcomorHa ¢popma; PSET
STEP (X, Y) - BigHocHa ¢opma; PRESET

(X,Y) — ab6comotHa popma; PRESET
STEP (X,Y) -BigHocHa popma,

ne X, Y - abCOoOTHI KOOpAuHATH a00 3CyB TOUkH BiqHOCHO TOIL.

Omnepatop PRESET PU3HAYCHHU I UL 3MIHA  KOJBOPY

BIJINTOB1TIHOT TOYKH Ha (POHOBHI, TOOTO BUKOHYE Jit0, 3B0poTHY PSET.

. Ipami ninii, 8iopizku, nPAMOKYymMHUKU

Omnepartop LINE npusznauenuit ayist pucyBaHHS Bipi3Ka, 103'€AHYE JIB1

JIOBUTbHI TOYKHU €KpaHa.

3aranpHa opMa 3amucy:

LINE [(X_moyaTok, B_mouartok)] (X_kineup, B_kinens)[ [
kouip][,[B/BF],[,ctniab%]]],
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ne X _mo4yatok, B_moyaTok — KOOpJIMHATH MOYaTKy BiIpi3Ka

(HeOOOB'sI3KOB1 TAPAMETPH );

X kiHenb, B_kiHeusn — KOOpJMHATH  KIHIA  BIApI3Ka
(00OB'SI3KOB1 MapaMeTpH);

KOJIip — KOJIp JiHIi;

B/BF -  pucye NPSIMOKYTHHUK abo  3adapboBaHuit

NPSIMOKYTHHK 3aMICTb JIIHIT,

cTHIbY - 4u OyJIyTh PUCYBATUCS TOUYKU PACTpa.

SIKu1o KOOpAMHATH MOYATKY BIApPi3Ka HE 3a3HAYEHI, TO BIAPI30K Oyje

nounHatucsa B TOIL. B onepatopi LINE mMo’kHa BUKOpUCTAaTH BIIHOCHI

KOOpJMHATHU NOYATKY #1/a00 KiHIIS BiApi3Ka.

Jl7ist pucyBaHHS NPSMOKYTHUKIB MOKHA BUOpAaTH OUIBII MPOCTUM HUISIX.

Ilpuxnao

LINE (50,50)-(150,155), .B
VY Bumaaky nporycky sikoro-HeOyab mapaMmerpa abo rnapameTpiB HOTPiOHO

30epertd HeoOX1IHY KUIBKICTh PO3I1IOBUMU KOMaMH.

Komanaa DRAW _no3Bossie:

- pucyBaTH JiHii;
- po3dapboByBaTH 00JaCTI;
- obeptaru 300pakeHHS;

- 3MIHIOBATH PO3MipH (MaciTal).



3arajgbHUN BUJ KOMAHIN:

DRAW mexcmoea nocmiiina

meKkcmoea nocmiiina - NOCIAOBHICTh NAapaMeTPiB-KO/1B, SKi 03HAYAIOTh
HampsMOK pyxy (komanau). Ilicis KoKHOro mapamerpa CTOiThb YHCIO, IIO
BKa3ye NOBkUHY JiHil. Komanaa Bu3HayaeThesl 0/1HIE0 a00 ABOMA JIiTepamMu, 110

3a/1alI0Th KOHKPETHY IO0.

Ilpuknao: Ln - nepemictutu BitiBo P N, m - 3adapOyBaTu 06J1aCTh
2. TIepeMIIICHHS

DRAW "M 20,20" - pucye miniro Bigm TOIl nmo Toukm 3
koopaunatamu (20,20)

(Anasor Line -(20,20)

DRAW "M +25,-40" - pucye ninito Big TOIl mo touku Ha25 TOUOK
npaBopyd i Ha 40 Bume TOII;

0) BITHOCHHI pyx

BUKOPUCTOBYETHCA ISl PUCYBAHHS JIHIM PI3HMX KOJBOPIB Yy BICBMOX
MPUIYCTUMHX HAMPSIMKaX a00 MepeMIIIeHHS B KOXKHOMY 13 IIUX HAMPSMKIB.

Koxna 3 xomMaHA CyNpOBOIKYETHCS IUIOYMCIOBUM apTyMEHTOM, IO
BKa3ye JIOBXKWHY JIiHII B TOYKax

DRAW "R16"

U KOpHCHMMM TaKOXK € TaKi apaMeTpu:
H e O B - nepeminienns 6e3 pucyBaHHs;

* N - nepemimenns 6e3 3miau TOII;
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L R cC - AKIO BIH 3HAXOAUTHCA B
cepeluHl psAKa CHUMBOJIB  pa3oM 13

G F YUCIIOBUM 3HQYEHHSM  KOJBOPY,  TO

KOJIIp JIiHIM 3MIHUTBCS HA 3a3HAYCHUM.

Ilpuknao

REM Pucysanns nitepu "B"
SCREEN 1

DRAW "BM+10, +0 R20 E10 U10 H5 E5 U10 H10 L20 D50"DRAW
"BM+10, -10 R10 U10 L10 D10"
DRAW "BM+0, -20 R10 U10 L10 D10"

B) o0epTaHHs

Komanga An obeprae 300paxkenHs Ha KyT, kpatHuii 90 rpamycam, ne
n=0,1,2,3

Komanga TAn no3Bojisie moBepTaT 300pakeHHs Ha JOBUIBHUN KYT BiJ -

360 mo +360 (- o3Haya€ MOBOPOT 3a TOAMHHHUKOBOIO CTPIUIKOIO; + MPOTH

TOJIMHHUKOBOT)

Ipuknao

REM Pucysanns nitepu "B" 3 moBoporom Ha 90 rpanyciBDRAW
llAlll

') MaclITabyBaHHS

Komanna Sn_3MmiHroe po3mip 300pakeHHs, 30UTbITyI0Yr a00 3MEHIITYIOYH

WOro 3aJ1€KHO B1J 3HAYECHHS N.

3o00paxeHHs MaciiTaOyeThecsi B n/4 pa3iB, ToMy komanja "S12" 30inblrye



JTHIHHAE po3Mip 300paxkeHHs B 3 pas3u, a komaHaa "S2" - 3menmrye BaBidi (N

MO’Ke MaTH 3HaueHHs Big 1 1o 225).
Ilpuknao

REM Pucysauus mitepu "B", 30uU1bI1€HOT BABIYI
yB )

DRAW "S8";
1) xoJiip B orepatopit DRAW

Komnip moxe 6ytu Bu3HaueHuit 3a nonomororw komanau CnREM
PucyBanns nitepu "B" poxeBoro koiabopy

DRAW "C2"

DRAW P konip, konmyp

3adapOOBy€e 3aMKHYTY 00J1aCTh.

. Onepamop CIRCLE

J103BoJIsSIE pUCYBATH KOJIO y OY/Ib-IKOMY MICII1 €KpaHa:

CIRCLE (X uenmp,B_uenmp), paoiyc — abcomtoTHa ¢opma;
CIRCLE STEP (X uenmp,B_uenmp), padiyc — BimHocHa popma,

ne X uenmp, B uenmp — xoopauHaTti ab0 3CyB LICHTpa KOJIa;
padiyc — pajiyc KoJja.

Ipuknao

REM Pucysanns xona

SCREEN 2

CLS

CIRCLE (100,100),25Ko70 i3 11IeHTpOM y TOUIII 3 KOOpJUHATAMHU
(100,100) mae pamiyc25 ToUoK.
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. Buxopucmannsa xonvopy

Komanga COLOR

COLOR A[,B,C]

A - 3amae komip 300paxeHHs, B - 3amae xomip Tina, C - 3amae xouip
TPaHUIIL.

Konip, mo BuxkopuctoByeTbest sik nmapamerp B omepatopax PSET, PRE-
SET, LINE I CIRCLE, BmiuBae TiTbKM Ha 300pakeHHs, 3ajulaioud Tio 0e3
3MiH.

VY rpadiunux oneparopax QBasic Kosip BU3HAYAETHCS B TAKU CTIOCIO:

PSET (X,Y), xomip;

PRESET (X,Y),koumip;

LINE (X _mouaTok,B mouartok) - (X kineup,B kinHens) ,
KOJIIp;

CIRCLE (X uentp, B_uentp), paaiyc, Kojip, A€ KOJIp - 3HAYCHHS
KOJIIPHOTO TIapameTpa.

VY pexumi exkpana, mo 3agaerbcs omnepatopom SCREEN 2, moxmusi
TUIBKH JIBA KOJBOPH YOPHUH 1 OLIUI, TOMY JaHUHN ITapaMeTp MapHHM.

Pexxum SCREEN 1 minrpumye 4 KoJIbOpH, SKHM BIANOBIAAIOTH 3HAYCHHS
Bim 0 mo 3

{06 “cTepTn” sAKUi-HEOYAb €IEMEHT 300paXeHHs 0€3 OUHIIECHHS BCHOTO

eKpaHa, MOKHA MPOCTO TIEPEPUCYBATH IIEH €JIEMEHT KOJIbOPOM Tijia.

Komanga PAINT

BUKOPUCTOBYEThCA A po3papOoOBYyBaHHS 3aMKHYTHX JUISHOK(HE TUTBKH

MPSIMOKYTHHX).



PAINT (X,Y),D,C
X,Y - koopauHATH OyAb-SIKOT TOUKH B CEPEIMHI 3aMKHYTOI TUISHKH, 1110

po3dapOoBytoTh; D - KOIip po3dapboByBanHs; C - KOJIIprpaHUIll JIISTHKY.

. /Jlyza, eninc i cekmop

[Ilo6 HapucyBatu ayry, eiinc abo CeKTop KoJia, HEOOXITHO J0JaTH HOBI

napametpu B onieparop CIRCLE, noBHa popma sSikoro Mae Takuii BUTIIS:

CIRCLE (X,Y), paniyc, koJiip, mo4aTok, KiHenb, KoedimieHT

6. X, Y — KOOpJIMHATH LIEHTpA KOJa;

7. paaiyc — pajaiyc Koia;

8. KOJIip — Horo Komip;

9. MOYAaTOK — IOYaTKOBAa TOYKA JAYTH, 3ajJ[aHa B pajiaHax;
10. KiHellb — KIHIIEBA TOYKA JIyTH, 3aJ]aHa B pajiaHax;

11. koedinieHT — BiIHOIICHHS 3HaYeHb Y-pajiyca i X - pajaiyca.

Jlnst pucyBaHHS KOjJa BUKOPHUCTOBYIOTHCS TUTbKM mapamerpu X, Y 1
paziyc.

Jnst  pucyBaHHS Jyrd HEOOXITHO JOJaTW 3HAYEHHS TapaMeTpiB
MOYaTKOBOI ¥ KiHIIEBOT TOUOK. [[yra BHM3HA4Ya€ThCS KYTOM, IIO0 BUPI3A€THCA 3
BIIMMOBITHOTO KoJia. 3HAYCHHS IapaMeTpPiB MOYATOK 1 KiHelb 3aJal0ThCS B
pajaiaHax i TOBUHHI MaTH 3Ha4eHHS Mix 01 2[7.

QBasic mpu pucyBaHHI Oyr Beje BIMJIIK Bil TOYaTKOBOI TOYKH JYTH O

KIHIIEBO1 MPOTH TOAUHHUKOBOI CTPLIKH.

Ipuknao
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REM PucyBanHs koJjia, Iyru 1 CEKTOpa

SCREEN 2

CLS

CIRCLE (100,100), 30

CIRCLE (180,100), 30, 3,1, 2

CIRCLE (260,100), 30, 3, -2, -1

S0 ogHOMY 3 apaMeTpiB (MOYaTOK a00 KiHelb) 3HAYCHHS HE

IIPUCBOIOETHCS, TO BOHO BBAXKAETHCS PIBHUM HYIJIIO.

[Mpu Bix’eMHUX 3HAYCHHSX WX mapamerpiB QBasic 3'enHye movaTkoBi
KIHIIEBI TOYKH JYTH 13 IIEHTPOM BIAMOBIIHOTO Kojia. TakuM YMHOM, Ha €KpaHi
BUXOJUTh 300pakKCHHS CEKTOpa Koya. SIKIIo Bil’€MHUM € 3HAYCHHS TUIBKH
OJIHOTO TIapameTpa, TO ¥ 3'€JTHyBaTUCS 13 IIEHTPOM KoJia OyJie TUTbKU OJHA TOYKa
TYTH.

Jlns pucyBaHHs eftinca moTpioHo 3a1ath KoedillieHT BiIHOIIECHDb pajiiyCciB
o ocsax Y 1 X. lle#t mapameTp BU3HAuYa€e CTYIIHb CTUCKY €Jilca M MOXXe MaTu
OyIb-siKe T0JaTHE 3HAUCHHS.

Axmo napamerp koedimieHT onymieHui adbo JOpIBHIOE 1, BU OACpKYyeETe
300paxkeHHs kona. Ilpu Bim’eMHOMY 3HA4YeHHI MapaMeTpa BH OJIEPIKUTE

MOBI1JIOMJICHHS TIPO MTOMUJIKY.

Ipuknao

REM PucyBanns emnirncis
SCREEN 2

CLS

CIRCLE (50,90), 30
CIRCLE (150,90),30,,,,0.3
CIRCLE (250,90,30, ,,,1.5



. ImiTauis pyxy Ha ekpaHi

Jlist imiTanii pyxy 300pakeHHsI 00'eKTa Ha eKpaHi HEOOXITHO

BUKOHATH TaKUM AJIrOPHUTM:

12. HapucyBaTu 00'€KT y 3aJlaHIi TOYIIL;

13. 3HUUIUTH 00'eKT, 3adapOyBaBLIM HOTr0 KOJIHOPOM Tija;
14. 3MIHUTU KOOpJUHATHU 00'€KTa;

15. mepeuTu o 1.1.

16. Ilpuknao

REM pyx yHHM3 3€JI€HOTO KOJIa Ha YOPHOMY TiJi

SCREEN 8

COLOR 2,1

Y=10: SY=4

50 CIRCLE (120,Y),40,2 'pUCYBaHHS KOJIa
CIRCLE (120,Y),40,1 'cTHpaHHs KOJia
Y=Y+SY ' 3miHa koopauHath neHTpalF Y<10 OR
Y>190 THEN SY=-SY

GOTO 50

Bapro opranizoByBaTH MmTy4YHI Tay3d MIXK PUCYBaHHSM 1 CTHPAHHAM

00'€KTIB IS MIATPUMKH MPABUIBHUX 300pakeHb Ha ekpaHi ("XO0JIOCTI" IUKIIH)
Omnepatopu GET i PUT

3 IXHBOIO JOMOMOTOI0 MOXKHA JIOMOTTHUCS €(EeKTy MYJIbTHUILTIKAIIii:
CTBOpIOBATH Oaratopas3oni Korii 300pakeHHs a00 pyxaT rpadiyHy KapTHHKY.

GET mae moxnuBicTh 30eperti 0yb-sKy MPAMOKYTHY 00JacTh €KpaHa B
yuciaoBoMmy mMacubi, a PUT BigTBOpIO€ 300pakeHHs B JOBUILHOMY MICII1 €KpaHa.
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3aranpHa opma 3anucy

GET [STEP] (x1!,y1!) - [STEP] (x2!,y2!), im's [(inoexc%)]
PUT[STEP] (x11,y1!), im's [(inoexc%)] [, percum]

17. STEP - 3agae BinHOCHY popMy rpadiyHUX KOOPJIUHAT;

18. xX1l,yl! - xoopauHaTH BEpXHBOI JIBOI TOUKH 300pa)K€HHS, IO
30epiraetbes onepatopoM GET abo Touka Ha ekpadi, y skiid omeparop PUT
MOMIIIAE 1€ 300pakeHHS;

19. X21,y2! - xoopIMHAaTH HUXKHBOI MPABOi TOYKM 300pa’KEHHS, 1110
30epira€eThes;

20. iM'f_- IM'S MacuBy, y sKoMYy 30epiraerbcs 300pakeHHs;

21. iHmexkc% - IHOEKC e€JeMEHTa MacHuBYy, TOYMHAIOYH 3 SIKOTO
30epiraeTbcst 300paKeHHS;

22. pe:KMM - KJIIOYOBE CJOBO, IO BHM3HA4Ya€ PEXKHUM BIATBOPECHHS
30epexkeHoro 300pakeHHs.  3a 3aMoBuUyBaHHIM - XOR;

* AND - o0'eqHaHHs 30epe)eHOT0 300paKeHHsI 3 ICHYI0UO0TO;

L]

OR - HaknazeHHs 30epeKeHOT0 300pakKeHHS Ha ICHYIOUE,

L]

PSET - pucyBaHHs 30epekeHoro 300paKeHHs, 3HUIIYIOUYH ICHYIOUE;

L]

PRESET - pucyBaHHs 30epeXeHOTO 300pa)KeHHsI KOJBLOPOM Tija,
3HUIIYIOYH ICHYIOYE;

 XOR- pucyBanus 30epexeHoro 3o00pakeHHsS a00 3HHUIIEHHS
MOTIEPETHHOTO, 31 30€pPEeKCHHSIM 1 BINHOBICHHAM Tilla, BIATBOPIOIOYH e(eKT

agiMarrii.

Ilo0ynoBa rpagikis

Ipuknao



-10

3Hal1IeMo dbopmynu IJIs.  TIePEeXoay Bil MaTeMaTUYHHUX

koopauHart (X,Y) no rpadiunoro (XD,YD):

16. Pi3uuii mouatok
KOOpJMHAT:
XD=x+100:YD=Y+90;

17. Macmra6:1 o 10
XD=x*10+100:Y D=Y*10+90;

18. Oci Y 1 YD npoTtunanpanieHi

bynemo 3mintoBatu X Bix -10 mo 10 3 MajmeHbKUM KPOKOM, aTaKOX
noaamo noodynoBy oceii (LINE). TIporpama - rpadik CLS

SCREEN 12

LINE (0, 90)-(200, 90)

LINE (110, 0)-(200, 180)

FOR x=-10 TO 10 STEP .01

y=X*X

xd =x*10 + 100yd

=y*10+90

IF yd >0 AND yd <180 THEN PSET (xd, yd)NEXT x
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KoHTpoJbHI 3a1MTaHHA:

. 1. Sxi rpadivHi pexxuMu BUKOPUCTOBYIOTh Y

IpOorpaMyBaHHI, Ta K MPOXOAUTH OOpOOKa TaHUX?

. 2. IlpuHiunu nofanHs 300pakeHb. KOJTYBaHHS

rpadiuHUX 300pa’KeHb.

3. SIxi onepaTopu BUKOPUCTOBYIOTH Y TpadiuHOMY
pexuMi poOOTH eKpaHy JJIsi MATFOBAHHSI PI3HUX MPEAMETIB: MPSMOI JIiHI1,
BiJIpI3Ka, MPSMOKYTHHKA, €JIica, IyTH, Kpyra, CeKTopa Ta iH.
. 4. Bukopuctanns onepatopiB:GET ta PUT ra ix

NPU3HAYECHHS ?
. 5. HaBenith npuknaan no0ynoBu rpadikis 3a
JIOTIOMOT 010 Tpap1gyHUX ONEpaTOpiB?

° 6. ]_—[J'IH MaJIlOBaHHA Y00 BUKOPUCTOBYIOTH

onepatopu: PSET ta PRESET.



Posgia X OIEPAIIIAHA CHCTEMA WINDOWS

Onepauinna cucmema Windows.

OcHo6HI npunyunu podomu 3 06’ckmamu

[3 BIOCKOHAJCHHSIM amapaTHOI YaCTHHU Cy4acHOTO KOMIT IOTepa IpOTpaMHe
3a0€3MeUCHHS BIOCKOHATIOETHCS B IBOX HAINpPsAMKaX. 3 OJJHOTO OOKY, e MaKCUMaJIbHE
BUKOPHUCTAHHS HOBHUX MOXJIMBOCTEH, IO IMPOIOHYIOTHCS anapaTHOK YacTHHOIO, 3
1HIIIOT — MaKCUMaJIbHA TIPOCTOTA 1 3pYUHICTh poOOTH iHTEep(deiicy KopuCcTyBaua.
Onepariitna cuctema Windows sBisie o000 CYKYyIHICTH MPOrpaM, KepyruHX
po60TOI0 00JIaTHAHHS 1 IO 3A1MCHIOIOTH B3AEMOJIIIO 3 KOPUCTYBAUEM.
Windows XP - 1e ygockoHalieHMH 1 MOJCPHI30BaHUN BapiaHT MOMEPEIHBOT
onepariitnoi cuctemu Windows 2000. B omepamifiniit cuctemi Windows XP
pealnizoBaHi K 3acobu pobotu 3 (aiinamMu 1 NMPUCTPOSMU, TaK 1 BUIIPABICHHI U
yAOCKOHAJICHI * 3aco0u, IO BXE Oy JOCTYIHI KOPHCTyBaueBi B paHHIX BEPCIX
Windows. Omnepariiina cucrema Windows XP 3a0e3neuye moiimniieHy CyMiCHICTH 3
amapaTHUMHU 1 MPOTPaMHUMHU 3aco0amMu, ycTajeHy poOOTY CHCTEMH, BiTHOBJICHHS
CHUCTEMH ITiCJIsI 30010, BUKOPHUCTAHHS HOBHUX IIporpaM, IIUPOKI MOMKIHMBOCTI IS
poOOTH B JTIOKaJBHIHN 1 I7100abHINA KOMITIOTEPHUX MEpexKax.
Windows — 1mie 32-po3psjaHa omepaniiiHa cUCTeMa, sika 3a0e3leduye OIHOYACHY
poboty kinbkox gomartkiB (mporpam). s  OC 0ararozagauna, rpadiuna,
O0araroBikonHa. [lopiBHSHO 3 IHIIMMH OmNEpaIiiHUMU CUCTEMaMHU Yy HIil
BUKOPHCTOBYIOTH CYJacHIII MEXaH13MH 3a0€3MeUeHHS TAKOTO PEXUMY POOOTH.
[IpocTuii Ta 3pyunuii iHTEepdeic cucremMu 3abe3redye MPUPOIHICTh CITUTKYBAHHS
KOpHUCTyBaya 3 KoMI'torepoM. [ToTpiOHO Bi-MITUTH, 1110 CUCTEMA Ma€ MIHUPOKUIl HaOip
3aco01B, SIKMM J103BOJIIE HACTPOITH IHTEPPENC TaAK, K MOJ00AETHCS KOPUCTYBAYEBI.

[Ipu BMHKaHHI KOMIT'IOTEpA Ha €KpaHl MOHITOpA 3’ABISETHCS IOJOBHE BIKHO,
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AK€ Ha3UBaIOTh Pobouum cmonom. SIKIO KJIalHYTH MHMILEI0 MO MIKTOrpaMaM Ha
HBOMY, 1X MO’KHA MIEPETBOPUTH Yy MEHIO, MANKH, (paiiiu Ta iH.

T'onoBHa ocob6uauBicTh iHTepdeiicy — HasBHICTH NAaHeJi 3aBIaHb, Ha SKId
po3mimieHa kHomnka Ilyck. HaruckyBaHHS 1i€i KHONKM BIJKPUBAE JIOCTYM
710 TOJIOBHOTO MeHI cuctemu. [lpu 3amycky Oyap-sikoro nomatrky abo BIIKPHUTTI
Oyab-sKOi MankKW Ha TaHedl 3aBAaHb 3'SBISETHCA KHONKA, sKa MPEJCTaBIs€ LeH
J0JATOK YU TAIKYy.

BikHa nonatkiB MO>KHA 3TOPHYTH, aje iX KHOINKH 3aJIMIIAThCS HA MaHeNl 3aB/laHb. SIK
TUTbKU OyAyTh HATUCHEHHI KHOMKU OYy/Ib-sIKOTO JOJATKY, BIH CTA€ aKTUBHHUM, a SKIIO
1ioro BiKHO OyJ10 3TOpHYTE, TO BIIOYBA€THCS BITHOBJICHHS BIKHA.

JApyra BaxiuBa oco0auBicTb iHTepdeiicy - HASIBHICTB TaK 3BaHOIo
KOHTEKCTHOT0 MeHK. BiikpuBaeThCcs 116 MEHIO HATUCKYBAHHSIM MPaBOi KHOIKHU
MUl 3MICT KOHTEKCTHOTO MEHIO 3aJICKUTh BiJl TOJOXKEHHS BKA31BKU MHIII Yy
BIIKPUTUX BIKHAX YW TOJIOBHOMY BiKHI CUCTEMHU. BHUKOpHUCTaHHS MEHIO MPHUCKOPIOE
npoiiec poOoTH 3 00'€eKTaMU, OCKUIBKM KOPUCTYBau 3BUIBHSAETHCS BiJl HEOOXITHOCTI
IIYKaTH KOMaHJU Y MEHIO BIKOH.

OcHoBHI koMnmoHeHTH Windows:

1-i Po6ounii ctin. Exkpan komm'toTepa miciisi 3aBaHTaKeHHS
Windows Ha3uBaeTbcs Pobounm ctonom. Enementu Po6odoro crona BKIIIOUatOTH
3HAYKHU MPOTPaM, 110 YaCTO BUKOPUCTOBYIOTHCS, 1 IHITUX HEOOXITHUX JIJIsi pOOOTH
iHCTpyMeHTiB. PoOoumii cTin - cTapina namnka B iepapxiuHiii cTpykrypi Windows,
BOHA 3aJIUIIAETHCS BIAKPUTOIO MPOTITOM YChOTO CEaHCy POOOTH.

2-1 Bikno. UacTuHa ekpana, 1110 BiioOpakae MeBHY porpamy
abo mokyMeHT. Ha ekpaHi MOXXyTh OJJHOYACHO OyTH MPUCYTHI JIEKIIbKa BIKOH.

3-i Apauk. Tun 3Ha4Ka, KUl 3a0e3nedye MBUAKUN JOCTYT J10
daiiniB, manok i mporpam. SIpiuK Bigpi3HAETHCS Bl 3HAUKIB THUM, 1110 TTOMIYE€HUN
3ITHEHOI0 CTPLIKOIO B HXKHBOMY JIIBOMY KYTKY. SIpJIMKH MOXKHA CTBOPIOBATH,

KOMIIOBAaTH, MEPEMIITYBaTH 1 BUJAJSATH, HE BILIMBAIOYU IIPU [[bOMY HA BIAMOBITHUM



Homy aiin, nanky abo nmporpamy.

4-i1 Ianean 3aaau. [lanens 3a1ay sBIsi€ COO0I0 TOPUZOHTANIBHY
CMyTY BHU3Y ekpaHa. BoHa 3Bu4aitHo MicTuTh KHOMIKY [lyck, [lanens mBuakoro
3aIlyCKY, 3HAUKH JIEIKUX CIYy>KOOBUX mporpam 1 yac. Ha nmaneni 3agau
B1J100pakaroThCs KHOMKY 3aIlyIIEHUX MPOorpam, iX HaTUCKAaHHS BIIKPUBA€E BIKHO
BIJIMOBIIHOT MPOTpaMH.

o-i Knornka Ilyck. Knonka Ilyck po3raimoBaHa y JiBOro
kparo Ilanei 3aga4 i 703BoJIsIE 3aMyCTUTH Oy/b-SKY IPOTpamy, BCTAHOBJIICHY Ha
KOMIT'IOTEp1, 1 BIIKPUTHU OyJb-sKe TOCTYyIHE BikHO. HatucHeHnHs Ha
kHomi ITyck BikprBae MOCTiAOBHICTh MEHIO JUIS 3aITyCKy MPOTPaM, MOIIYKY
¢aiiniB, OTpUMaHHs JOBII0OK, HACTPOMKHU MapaMeTpiB, yCTAaHOBKHU OOJaIHAHHS 1
POTPaMHOTO 3a0€3MEeUCHHS, a TAKOX ISl 3aBEPIICHHS pOOOTH KOMIT'IOTEpAa.

6-i I[Manens mBUAKOro 3amycky. SBisie co0oo0 nepuuii Hadip
kHomoK 371Ba Ha [laHeJi 3aga4, po3ramoBaHuil Bigpasy 3a
kHonkoto Ilyck, KIalHyBITY Ha SIKMX MOKHA 3aITyCTUTH BIAMOBIAHI TPOTPAMH.
[Tanenp MBUAKOTO 3aMyCKy BKIItoYae KHOMKY CBepHYTH BCe OKHA, 110 JJ03BOJISE
CKPYTHTH BC1 BIIKPUTI BIKHA JI0 KHOIIOK Ha MaHeNi 3a1a4 1 3BUTbHUTH POOOYHi
CTIIL

7. Yac. Yac BimoOpakaeThcs paBOPyY Ha IMaHeN 3a1ad. SIKI0 BMICTUTH MOKKIUK

MUII Ha 9ac, Ha €KpaHi BiIOOpa3UThCS IMOTOYHA JaTa. 3a JIOMOMOTOI0 IMOABIMHOTO

HAaTUCHEHHS Ha Yaci MOJKHA BiIKpUTH JianoroBe BikHO CBoiicTBa: /laTa m Bpems,

AKe BiToOpakae KaJeHaap 1 TO3BOJISIE 3MIHUTH JIaTy, 9ac 1 4aCOBUH TOSIC.

Bcest po6ota 3 Windows Ta ii tomaTkaMu poXoauTh y BiKHAX, siKi OyBalOTh

THIOBHMH i 1iaJIOTOBUMH.

Tumose BIKHO:
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JliajioroBe BiKHO 3'IBIIIEThCSI Ha €KpaHi, KOJIM HEOOXIAHO 3amatu abo BUOparu
napaMeTpu JJis BUKOHAHHS TEBHOI KOMaHAMW. THUIOBE IiajoroBe BIKHO BKJIIOYAE
HACTYTHI €JIEMEHTH: TOJIsl BBEICHHS, KHOIIKH BUOOPY, ITpanopiii i MEHIO.

VY npaBoMy BEpXHbOMY KYTKY J1aJ0MOBOTO BIKHA PO3TAIIOBYETHCS KHOMKA 3aKPHITh,

a BHH3Y, B OLTBIIIOCTI BUNAAKIB, KHONIKK Ok 1 OTMeHa.

Axmo xmarHyTH Ha KHOMIl OK, To Windows BUKOHAa€ BKa3aHi B J1aJJOTOBOMY BiKHI

i, BUKOPHCTOBYIOUH 3a/1aH1 napaMeTpH. Harucnenns Ha

KHOIKax 3aKpbITh 1 OTMeHA 3aKpUBa€ J11aJIOTOBE BIKHO 0€3 BUKOHAHHS SIKUX-HEOYIb

i1 1 30epeKeHHs 3HaYeHb MapaMeTpiB.

EneMeHTH TMIIOBOTO BiKHa:

1-i Psiiok 3arosoBka. KpiM Toro, 1110 PSIOK 3aroIOBKa
MICTUTh Ha3BYy MIPOTPaMH 1 3BUYAHO HAMMEHYBAaHHSI IOKYMEHTA, HOTO MOXKHA
BUKOPHCTATHU IS TIEPEMIIIIEHHS BiKHA 1O eKpany. /711 boro moTpiOHO KIIAIHYTH
Ha PS/IKY 3arojIOBKa i IEPETSITHYTH BIKHO, HE BiIMTYCKAIOYU KHOTIKY MUIIII.

2-1 Knomnka CBepHyTb. [Ipy HaTHCHEHH] HA Mii1 KHOMII BIKHO
3HUKAE 3 €KpaHa, ajie He 3aKPUBAETHCS, HA TIAHEI1 3a/1a4 3aIUIIIAE€ThCS BIAMOBIIHA
OMY KHOTIKA.
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3-i Knonka Pa3BepHyTb. SKI10 KIaHYTH Ha 11 KHOMIIL,
BIKHO 30UIBILIUTHCA 1 3alI0OBHUTH BECh €KPaH, 3a BUHATKOM IMaHEN1 3a/ad.

4-i Knonka BoccranoButb. Koy BIKHO pO3ropHEHE 110
MOBHOT'O €KpaHa, KHoMKa CBepPHYTh 3aMIHIOETHCS HA KHONKY BoccTaHOBMTH, siKa
CTHCKA€ BIKHO JI0 pO3MIpY, IKMI1 BOHO MIIIIO paHiiie. Mo)KHa TakoX pO3BEPHYTH
BIKHO 200 BIAHOBHUTH HOr0 po3Mip, KJIALHYBILIHU ABIYl Ha PAJIKY 3aroj0OBKa.

o-i Knonka 3akpeITh. L1 kHONKa 3aKpUBaE BIKHO MPOrpamHu 1
BUJAJISE 11 3 ONEpaTUBHOT aM'sTi KOMIT'IOTEpA.

6-i O6nacTh 3MiHM po3Mipy BikHa. [le mo3HadyeHa TproMa
KOCHMH IITPUXAMH 00JIaCTh B HIYKHbOMY MPABOMY KYTKY BIKHA, IEPETATIIH SIKY,

MO>KHA 3MIHUTH MOTO PO3MIPH.

Pobora 3 00’ektamu B OC Windows
B OC Windows icHy!0 TpW OCHOBHUX THUIH OO’ €KTiB: Tanku, (aitnm, spauku. Ha
BinMiHy Big MS-DOS B onepaniiinoi cucremu Windows iMeHa 00’ €KTIB CKIaAal0ThCs
3 256 cuMBOIIB, ajie 3-X CUMBOJIBHI PO3IIMPEHHS 30€pETTUCs 1 BAKOHYIOTh TY K caMy
(GYHKITIFO — BKa3yIOTh Ha THUII (paily.

Windows 30epirae iMeHa ocTaHHIX m'atHaanatd d¢aini. [lo6 mBuaKO
BIIKpUTH Takuil aitn, xmamHiTe Ha KHomi Ilyck. YV wmento Ilyck ykaxiTh Ha
nyHKT JIOKyMeHTBI, a TIIOTIM KJaIlHITh Ha TMOTpiOHOMY daiai B MEH0, 10
BIJIKpHJIIOCS.

Hii Hag 00’exkramu:
* guoinenns epynu 06 ekmig — ,,O0BecTH’” MHIIICIO, a00 KJaIaTy Mo 00’ €KTax,
yrpumyroun Ctrl;
* cmeopenus 06’ ekmie — daitn/Co3nare/... a60 Co3nars/... B KOHTEKCTHOMY MEHIO;
* xonirsanns 06 ekmis — [IpaBka/Konmposars + [Ipaka/BcraButh a60 KommmpoBath
+ BcTaBuTh B KOHTEKCTHOMY MEHIO;
* nepemiujenus 06 'ekmis — lIpaBka/Boipesars + [Ipaka/BceraBuTh abo Beipesats +

BcraButh B KOHTCKCTHOMY MCHIO,



* nepetimernysanus oo exkmie — ®@aiin/I[lepeumenoBats abo [lepermenoBaTs B
KOHTEKCTHOMY MEHIO;

* 3HuwenHs 06 ‘ekmie — Pan/Yaanutb a00 YIaauTh B KOHTEKCTHOMY MEHIO;

* cmeopenHs ApauKie 06 'ekmig (BOHU 3a0€3MEUYIOTh MBUIKUM TOCTYII 0 00’ €KTIB)
— IEPETATHYTU 00’ €KT 10 MICISl CTBOPEHHS spiuKa, yrpuMytoun kinasimii Ctrl ta
Shift;

* 3anycKk npoepamu Ha 6UKOHAHHA — JABIY1 KJIAIHYTHU M0 ii APJIUKY J1BOIO KHOMKOIO

MUIIIH.

B wmento Ilyck 3HaxoauThcss NyHKT CpaBKa W TOAAEP:KKa, SKUH BIJIKpPUBAE
noBikoBy ciyx0y Windows XP - nienTp AoBiaku 1 migTpuMmku. JloBigkoBa cuctema
J03BOJISIE  OFIEP)KAaTU JOBIAKY 3 TIMTaHHS, SKE HAC I[IKaBUTh, KOHCYJBTAIIIO 1
HOIATPUMKY B IHTEPAKTUBHOMY pexuMi. JIOBITKOBUI pO3IU1 MICTUTH 1H(OpMaIliio,
3rpynoBaHy 3a TeMamu. [Ipu BUOOpI TeMU BIAKPUBAETHCS MEHIO, IO MPOMOHYE
KOPUCTYBa4eBl KOHKpETH3yBaTh NUTaHHs. JloBiIKoBa cucCTeMa € CBOTO pOIy
HaBYaJIbHOIO Mporpamoro. HasBHicTh rimeprnocuiadb (pparMeHTIB TEKCTY OBIIKH,
BUJIUICHUX KOJIbOPOM) JI03BOJISIE€ OJIEPKATH JJOCUTH TIOBHY JOBIAKY 3 TUTAHHS, SIKE HAC
1ikaBuTh. [Tomryk iHpopMarii poOUTHCSA TAaKOXK Yy JIOKAIBHINA JTOBIIKOBIM CHCTEMI Ta B
Internet. Takox 171 oTpuMaHHS JOBiIKOBOI iH(popMarlii koxHe BikHO OC Windows
MICTUTh KHOTIKY ,,?” a0 ,,CrpaBka”; TakoX B OyJIb-IKOMY BIKHI MOYKHAa HAaTUCHYTHU

¢dyHKIioHANBHY KiaBimy F1.

B wmenro Ilyck 3Haxoquthess myHKT HaliTh, SKui Haga€ MOXIIMBICTH BIAKPUTH
norykoBy cucremy Windows. Y MeHro UTo Bbl xo0THTe HaiiTH? BikHa Pe3yabrarThbl
MOUCKA, SIKE 3'ABISAETHCS IMICIAA BUOOPY MYHKTY KOHTEKCTHOTO MeHio Dalnbl u
ManKH..., MOTPIOHO BKa3zaTu TUI 00'ekra momryky. s momyky (aiimy mpumycTume
3aBmaHHs 1mabnony. Jlis TABWINEHHS TOYHOCTI TIOMIYKY BHKOPHCTOBYHTE
JlononHUTENbHbIE MapaMETPhl, 110 JTI03BOJSIOTH BUKOPUCTOBYBATH IMPHU IMOUIYKY TaKl

napaMeTpu, K po3mip ¢ainy, 1ara Horo 0CTaHHbOI 3MIHHU TOUIO.
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Tobto, nnsa Toro, no6 3HaiTH Oyab-skuit 00’ ekt B OC Windows, Tpeba BUKOHATH
taky nociaigoBHicTe Aid: Ilyck / Haittm / daiabl M mankm i BKa3aTd YMOBH

MOIIYKY Y BIATOBIIHUX PsIIKaX BBEICHHS.

Hns Ttoro, mo6 B OC Windows BUMKHYTH KOMII'IOTEp, Tpebda CKOpHCTATUCS

KHONKOKO Ilyck / BhIKII04MTH KOMIIBIOTEP / BhIK/IIOUEHHE.



Konumponwvni 3anumanns:

1. TosicuiTs cmucn dpazu: ,,Windows — rpadiuna OC.

2. Ilo po3ymierbea mig 6ararozagayHicTio OC?

3. Homy OC Windows Mae Taky Ha3By?

4. Hasenits npukiaau o0’ extiB OC Windows.

5. 175t 90r0 BUKOPUCTOBYETHCSA KOHTEKCTHE MEHIO 00’ €KTa?

6. Axi nonarkosi moxiuBocTi Hajjae OC Windows kopuctyBauy?

7. B uoMy cX0XicTh 1 po301KHICTh MK iIMeHaMu 00’ ekTiB B MS-DOS ta Windows?
8. SIk 3a 1OTIOMOTO0 KOHTEKCTHOTO MEHIO JII3HATHUCS PO BIACTUBOCTI 00’ €KTIB?
9. Sxki nii Hax 06’ exramu B OC Windows MOXHa BUKOHYBATH 1 K ?

10. Jlng yoro npu3HaueHa naHesnb 3a1a4?

1. Sk 3amycTuTH nporpaMmy Ha BUKOHAHHS?

12. OnumniTek Opoiec BAMKHEHHS KOMIT FoTepa.

13. Sk oTpumatH 10BiAKOBY 1H(}OpMaIli0?

14. OnumniTh CTPYKTYpY 3BUUAaHOTO (TUIIOBOTO BikHAa) Windows.

15. Ha3Bith enemMeHTH aiajioroBoro BikHa Windows.

16. Sk 3naiitu nanky uu aitn B OC Windows?
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Pozpia 1X
METOANYHI BKA3IBKU 10 IPAKTUYHUX POBIT
3 KYPCY «OCHOBHU IHOOPMAIIHHNUX
TEXHOJIOI'TA TA TIPOTPAMYBAHHS»

BCTYII

MeTtonnuH1 BKa3iBKU JI0 MPAKTUYHUX POOIT MICTATH 8 poOiT, IKi BUKOHYIOTHCS
BIJIMOBITHO 710 TTporpamMu quciuruiii « OCHOBU 1H(POPMAIIHHUX TEXHOJIOTIH 1
IpOrpaMyBaHHS» IS 3700yBaviB TEIJIOCHEPTETUUHOTO HANIPSIMKY, SIKI HABYAIOTHCS
3a nmporpamoro 6akaiaBpa.

Jlanuit maTepian Mae TOMOMOTTH MIBUAIIE MOYaTH POOOTY Y CEPEIOBHUIII
nporpamyBanHs QBASIC 1 ocBOiTH OCHOBHI TPUHOMHU HaMMMCaHHS MporpaM. Beiauka
KUTbKICTh MPUKJIQIIB 1 TPAKTHYHUX 3aBJIaHb JIOTIOMOXe J100pe BUBYUTH HOBI
BHU3HAYCHHS, MIOCTIMHO KOHTPOJIIOKYH SKICTh 3aCBOEHHS MaTepialy.

[Tepen BUKOHAHHSAM MPAKTUYHUX POOIT 3100yBad Mae 03HAHOMUTHUCS 13

3aBJIaHHIM JI0 POOOTH 1 BIATIOBICTH HA KOHTPOJIbHI 3aNTUTAHHS KEPIBHUKA 3aHSTh.

3BIT 10 IPAKTUYHOT pOOOTH MICTHUTH:

- IOCTAHOBKY 3aJ1aul;

- PE3yNIbTaTH PO3PAXYHKOBOTO EKCIICPUMEHTY;
- rpadiuni MaTepianu (SIKIIO 11e MOTPiOHO);

- TEKCTH TIPOTpam;

- aHaJI13 OTPUMAaHUX Pe3yJIbTATIB.



INPAKTHUYHA POBOTA Nel.
AJITOPUTMMU JIHIMHUX OBYUCJIIOBAJIBHUX TPOLIECIB

Meta podoru: CKIacTH aIrOpUTM JIHIMHUX OOUYUCIIIOBAJIBHUX MPOLECIB Ta

QITOPUTM JJIs1 OOUUCIICHHS KYyJIOHIBCHKUX CHIL

IMocranoBka 3amaui: CkiacTu anropuT™m Jijisi 0OYUCICHHS KyJIOHIBCHbKUX CHJI,
. . . * -8 1 * -8 * -8
1110 NPUKJIAJICH] 40 TUI 13 3apsiaamMu q, =3*107 K, q, = E 10" Kn,q, —5*10" K.
MaTteMaTHYHAa MOJeJIb PO3B’SI3aHHS 3a/1a4i:
F23 F32

RSO

F13
F12 F21 Fa1

Puc.1.

BuxopucroBytoun 3akon KynoHa BiAMOBIIHO 0 IBOX TiM 13 3apsAiaMu @, Ta

2

pPO3TalIOBaHMX HA BIJICTaHI I, OJHE BiJ APYroro, BU3HAYUMO KYJIOHIBCHKI CHITH, 3

SIKUMHU OJHETLUIO B3a€EMOJIE 3 1HIIINM:
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(1.1)

|CI1| : |QZ|
N>

F,=—F,; =K

Hm?

ne K - koedimient mponopiiiiaocti (K =9*10° <& ).

BignosigHoO:

Busnauutu F,,F,, F, BAKOPUCTOBYIOU1 TUTIOBI OJIOKH, 3aITUIIIEMO CXEMY

Fl = |:12 - I:12’ Fz = |:21 + |:23r Fs = F31 + I:32.

Fpu =—F3 =K

AJrOPpUTMY IJIA 00YHCIICHHS Ky.]IOHiBCBKI/IX CHII.

KoHTpo/IbHI 3aIUTAHHSA:

o a0 bk wDd -

[ITo BuB4ae npenmeT IHpopmaTuka?
o Take mporpaMmyBaHHs 1 mporpama ?
[Ilo Take MoBa mporpaMyBaHHs ?

o Take 3MiHHA (BU3HAYCHHS)

AnropuT™ (BU3HAYEHHS) Ta OTO BIACTUBOCTI.

Omnepartist TpUCBOEHHS (BU3HAYCHHS)

(1.2)

(1.3)

(1.4)



Hpuxnan:

[Iporpama ass 00UKCACHHS TUIOUI NPSIMOKYTHHKA

CLS

DIM a%, b%

INPUT “Hosxuny”; a%

INPUT “IIupuny”; b%

Square% = a% * b%

PRINT “Ilnounna nopiBHoe™; square%
END
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INPAKTHUYHA POBOTA Ne2.
MOBYJAOBA JIIHIMHOT' O AJITOPUTMY OBUHUCJEHHA
ITAPAMETPIB
EJEKTPUYHUX CXEM

Meta podoTu: CKiacTu alroputM OOYMCICHHS Claly HAMpPYTHu Ha
pe3UCTOpax,CUiLy CTpyMy AJIsl CXEMH.
IMocranoBka 3amayi: CkiacTu alropuT™ 0OYMUCIEHHS CIay Hallpyry Ha

pe3ucTopax, Cuiy cTpymy s cxemd, sikio: E,R1,R2 R3 — Binomi nani. Buznauutu

11,12,13 Ta U1,U2,U3.

MaTteMaTHYHa MOJIeJIb PO3B’A3aHHSA 3a1a4i:

1

R1
[

Puc.2.

BukopucroByroun 3akon Oma, 3armmmiemo | = E/R,

ne R=R1+R23, aR23=R2*R3/( R2 + R3).
Tomill=1,aUl=11*R1. Hami maemo U3 = U2, ne U2 =1 * R23. [lam 12 =
U2/R2, a 13 = U3/R3.

BukopucToByoun TUMOBI OJIOKH CKIAJAEMO alTrOPUTM.



KoHTpoJibHI 3an1MTAHHA:

1. brok-cxema (Bu3HaYCHHS).

2. Oneparop ONuCy TUIY 3MIHHUX

(dbopma 3amucy, 110 0O3HAYAE KOKEH CHUMBOJI)

3. 3MiHHA (BU3HAYCHHS)

4. Tunu 3MiHHUX (IEpepaxyBaTH)

5. Oneparop BBOY JaHUX

(popma 3anmcy, 0 03HAYAE KOKEH CUMBOJ)

6. Onepatop BUBOAY TaHUX

(dbopma 3anmcy, 110 03HAYAE)

7. 'onoBue menro QBASIC

(3 4OTO CKIIAJIA€ThCS, SIKI BAKOHYE (DYHKIIIT KOXKEH €JIEMEHT MEHIO)
Hpuxnan:

(nuB. mpuxJaaa a0 Jadoparopuoi poooru Nel)
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MPAKTUYHA POBOTA Ne3.
MOBYA0BA AJTOPUTMIB I'JIKOBUX OBUMCJIIOBAJILHUX
MPOLIECIB

Meta pob6oTu: CKiiacTi airOPUTMHU TIIKOBUX OOUHMCITIOBAIBHUX MPOIECIB IS

OOYHCIIEHHS Caaly HAPYTH Ta CTPYMIB Ha PE3UCTOPaX Y CXEMi.

IMocranoBka 3amayi: CkiacTy aNropuT™ OOUYMCIIEHHS Clay HANpyTy Ta
CTPYMIB Ha PE3UCTOPAX y CXEMI P Pi3HUX MOJOKEHHSIX NepeMukada K, ae
R,,R,,R;, E,K BigoMi J1aHi.

Busznauntu U,,U,,U,, 1, 1,1, ipu K=1Ta K =2.

MaTteMaTHYHa MOJIeJIb PO3B’A3aHHSA 3a1a4i:

%R'I - -

Puc.3.

VY naniit cxemi kimod K moske 60ytu y monoxkenni K =1 a6o K =2. YV nonoxeHH1
kimoua K =1, 3rigHo 3akony Oma 3anumemo: U, = E,U, = I, *R,,3B1ITH 3HA1eMO
I, =U, /R, .Y nonoxenni kmoua K =2, U, =U, =E,I, =U,/R,,l,=U,/R, .

BuxopurcToByoun TUIOBI OJIOKM CKJIACTH aJTOPUTM PO3B’sI3yBaHHS 3aadi.



KoHTpoJibHI 3anIMTAHHA:

1. OnepaTop yMOBHOIO nepexoay ( BU3HAUEHHS ).

2. [Ipu3HadeHHs omepaToOpy YMOBHOTO MIEPEXOTY.

3. Kopotka ¢dopma 3anucy onepaTopa yMOBHOTO TIEPEXOTY

(1110 03HaYa€ KOKEH CUMBOJI B 3aIKCY JIAHOTO OTEepaTopa, SIK BiH MPAIIOE).
4. IloBHa opma 3amucy ornepaTopa YMOBHOTO MEPEXOTY

(10 03HaYa€e KOKEH CUMBOJI B 3aIHCY TAHOTO OMEpaTopa, K BiH MPAIIOE).
5. Jloriune "I"(AND), npusnaueHHs, ¢popma 3anucy, KOJIM BOHO ICTUHHO.

6. Jloriune "MJIN"(OR), npusznauenns, popma 3amnucy, Kojidi BOHO ICTUHHO.

IMpukaan:

B npomy npukiaai mokasaHa BKJIaJAeHICTh onepaTopiB IF

CLS

DIM al, b!, c!

INPUT “BBectn a”’; a!
INPUT “BBectu b”; b!
INPUT “BBectu ¢”’; c!
IFal <10 THEN
PRINT “a mensuie 10”
IFal=c! THEN
PRINT “a nopiBHto€ c”
ELSE

PRINT “a e nopiBHio€ C”
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END IF
END IF
END




INPAKTHUYHA POBOTA Ne4.
HHOBYIOBA AJII'OPUTMIB POBOTI 3 OIEPATOPAMMU
HUKJIIB TA MACUBAMMU JAHUX.

Meta poboTu: CxitacTi airopuT™M poOOTH 3 ONepaTopamMu IUKIIB Ta MaCUBaMU
JAHUX JIJI KBaJIpaTHOT MaTpulll po3Mipom 4x4

IlocranoBka 3ajau4i:
1./Ins1 xBampaTHOT MaTpuIll po3MipoM 4x4 BU3HAYUTH CyMY BiJI’€EMHHUX €JIEMEHTIB, K1
3HAXOATHCS] HUKYE TOJIOBHOT TlaroHalli MaTPHIII.

2.3HallTH cepeHe 3HAYEHHS JI0JJaTHUX €JIEMEHTIB Ha TOJIOBHIN JlaroHal.

KoHTpO/IbHI 3aIUTAHHA

1. Iuxn (BU3HAYCHHS).

2. Ilpu3HnayeHHsI ITUKJIIB.

3. FOR...NEXT ¢opwma 3anucy

4, FOR...NEXT npunmumn maii

5. Bu3HayeHHs MacHUBY.

6. BuzHaueHHs 0JTHOMIpHOT'0/0araTOMipHOTO MacHBY.

7. Ilpu3HavYeHHsT MacHUBIB.

Hpuxnan:

CLS

DIM i % , j%
FOR i % =5 TO 104
PRINT i%
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j%=j% + 1
NEXT i%
PRINT

PRINT “KinpkicTh BUKOHaHb HUKITY: “ ; 1%

END

[Ticns 3amycky mporpamMu nepuiuM Ha eKpaH Oyjie BUBEJEHO YUCIIO 5, OCTaHHIM
— 104. Hukn BukonyeTthes 100 paziB (104-5+1)/1. 3MIiHUTB MOYATKOBE Ta KIHIIEBE
3HAYCHHS 3MIHHOI [UKITY I
HacTynmHUM unHOM: «FOR 1 =6 TO 5 “ Ta 3amycriTh mporpaMmy 3aHoBo. B pe3ynbrarti

BUBOJY Ha eKkpaH He O0yne, Tomy 1o 1uki FOR...NEXT He BukoHyeTbCs KOAHOTO

pasy.

ITPAKTUYHA POBOTA NeS.
INOBY1OBA AJITOPUTMIB
3 BUKOPUCTAHHAM ITPOLHEAYP QBASIC

Meta poboTu: Cxnactu anroput™ 3 BukopuctanHsaM npoueayp QBASIC s

KBaJIpaTHOI MaTpuIli po3mipom 4x4.

IHocTanoBka 3a1a4i:
1. B3sTi 32 OCHOBY NMOCTAaHOBKY 3aj1a4i Ta BUX1IHI qaHi 1a6. Pobotn Ned
2. Cymy Bi’€MHHX €JIEMEHTIB, K1 3HAXOAATHCS HUKUYE TOJIOBHOI JIlaroHaIl,

poO3paxyBaTH, BUKOPUCTOBYIOUH mporenypy SUB




3. CepenlHe 3HaUEHHS JOJATHUX €JIEMEHTIB Ha TOJIOBHIM J11aroHalll po3paxyBaTu

BukopuctoByroun npoueaypy FUNCTION.

KoHTpoJibHI 3an1MTAHHA:

1. Tlpouenypa SUB

(Bu3HAYCHHS, OpPMA 3aMHUCY, 110 03HAYAE KOKEH CUMBOJI B 3aIKUCY JAHOTO
oreparopa)

2. Ipouenypa FUNCTION

(Bu3HaueHHs, (hopma 3amucy, 1o 03HAYa€ KOKEH CUMBOJI 3aITUCY JIAHOTO OMepaTopa)
3. BukiHK niporie1ypy i3 rOJIOBHOI TporpamMu

(popma 3anmcy, 1m0 03HAYAE KOKEH CUMBOJI B 3aIHCY JIAHOTO ONEepaTopa)

4. DIM SHARED

(Bu3HaueHHs1, (hopma 3arucy, 1Mo 03HAYa€ KOXKEH CUMBOJI B 3aITUCY TAHOTO

omeparopa)

IMpuxknan:

IIpoepamma na sxii 306pasiceno npunyun 0ii. npoyedypu SUB

CLS

PRINT “A”
PRINT “B”
PRINT “B1”
PRINT “B2”

PRINT “C”
PRINT “B”
PRINT “B1”
PRINT “B2”
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PRINT “ert”
PRINT “B”
PRINT “B1”
PRINT “B2”

END

Taxi moBTOpeHHs 30UIBLIYIOTH TPOTPaMy Ta YCKIAIHIOIOTh pOOOTY 3 HEIO.
[Iponieaypu 103BOJISAIOTH 00’ €IHYBATH M1 OJTHUM 1M’ sIM (PparMeHTH, sIKi

OBTOPIOIOTKCS. [Iporienypy Mo>kHa BU3BATH 13 TOJIOBHOI MPOTpaMHu

SUB beispiel
PRINT “B”
PRINT “B1”
PRINT “B2”

END SUB




ITPAKTUYHA POBOTA Ne 6.
HOBYAYBAHHA AJITOPUTMIB 3 BUKOPUCTAHHAM
OIIEPATOPIB POEOTH 3 ®ANJIAMU I JAHUMM.

Meta po6orn: CknacTu aJropuTM 3 BHUKOPUCTaHHSM OIEpaTopiB poOOTH 3

(aiinamu 1 1TaHUMHU JIJIs1 KBaIpaTHOT MaTpulil po3mipom 4x4

ITocTanoBKa 3ajaui:

1. Jlns kBagpaTHOT MaTpuill po3Mmipom 4x4 (maHi 1y 1ab. poo.
Ne 4) BUNOBHUTH TPHUCBOEHHS 3HAYCHBb CJIIEMCHTIB BUKOPHCTOBYIOUM OIEPATOPH
DATAu READ.

2. CrBoputu JuckoBuii (dain (Ha gmcky Z:) 3 HUMIM
MATRITSA, B siKui IIOMICTUTH 3Ha4YEHHS 3JI€MEHTIB MacCHBa.

3. I3 ¢aitma 3 umenem MATRITSA BuBecTn Ha mgicruiei

3HAYECHHS AJIEMEHTIB TOJOBHOI AlarOHAJI MaTPHIIH.

KoHTpo/IbHI 3aIUTAHHSA:

1. Onepatopu pob6otu 3 nanumu (DATA, READ).

(Bu3HaueHHs, (hopma 3amucy, 1o 03Ha4Ya€ KOKEH CUMBOJI B 3aITUCY JTAHOTO
oreparopa).

2. B3aemonis onepatopiB DATA ta READ.

3.0neparop podotu 3 daitnamu OPEN

(Bu3HaueHHs, (hopma 3amucy, o O3Ha4Ya€ KOKEH CUMBOJI B 3aITUCY JTAHOTO
oreparopa)

4. Pexxumu podotu onepatopa OPEN
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(mepepaxyBatu, JaTH BUSHAUYCHHS KOKHOMY)

5. Oneparop po6otu 3 aitmamu WRITE

(Bu3HaYeHHs, (hopMa 3amucy, U0 03HAYA€E KOKEH CUMBOII B 3aIUCY JTaHOTO
oreparopa)

6. Oneparop po6otu 3 aitmamu CLOSE

(Bu3HaUeHHs, (hopMa 3amucy, U0 03HAYA€E KOXKEH CUMBOII B 3aIUCY JTaHOTO

oreparopa)

Hpuxnan:

[Iporpama asst 3anucy aapecy

CLS

DIM surname$, name$, address$

OPEN “Address book” FOR APPEND AS #1
INPUT “Surname : ”, surname$

INPUT “Name : ““, name$

INPUT “Address : “, address$

WRITE #1, surname$, name$, address$
CLOSE #1

END




ITPAKTUYHA POBOTA Ne 7.
HHOBYIOBA AJI'OPUTMIB 3 BUKOPUCTAHHAM
I'PAPIYHUX OIIEPATOPIB.

Meta po6otu: CKIacTH aJropuT™M 3 BUKOPHUCTAHHSIM TIpaiuHUX ONEpaTopiB

U1l TOOYTOBU T€OMETPUUYHUX (Diryp

ITocranoBka 3a1aui:

23. BuBectn Ha ekpan BikHO y pexumi SCREEN 1 3
koopauratamu 20, 20- 250, 195

24, Po3ninuTu BIKHO Ha 4 TPUKYTHUKA

25. B KOXHOMY TPUKYTHUKY TOMICTUTH €JINCH, BHUTSIHYTI
BIIPOJIOBX BIJTIOBITHUX OCEH

26. KoskeH 3iIc 3amMajiroBaTi CBOIM KOJIBbOpOM

KoHTpoO/IbHI 3aIUTAHHA:

1. SIkum omepaTtopom 3amaerbes rpadiuauil ekpa, "paspenienue” rpad. ekpaHa.

2. Jle po3MilIyeThCs MOYATOK KOOPAWHAT rpadiuHOTO EKpaHy.

3. Jlinig (LINE) - Bci Buau 3amucy 1aHOro omeparopa

( 10 03HaYa€ KOXKEH CUMBOJI B 3aIIMCY TAHOTO Oreparopa ).

4. OkpyxHicts (CIRCLE) - Bci Buau 3ammucy qaHOTO oriepaTopa

( 110 03HaYa€ KOKEH CUMBOJI B 3alMCY JJAHOTO OIlepaTopa ).

5. MamoBanns touku (PSET, PRESET).

( 1o 03HayYa€e KOKEH CUMBOJI B 3aITUCY JJAHOTO OIeparopa ).

6. SIkuM omIepaToOpoOM BUKOHYETHCS 3JIMBKA KOJIHOPOM, (hopMa 3amucy 1IbOTO
orepaTopa

7. CxinbKH KOJTBOPIB Mae cTanmapTHa namitpa MmoBu QBASIC, sxi Homepa

MAaroTh 111 KOJIbOPH.

251



Hpuxnaan:

CLS

SCREEN 12

COLOR 3,4

‘Onepatop, KM 3a7a€ KOJIp TEKCTy Ta HOoHy
LINE (30,40) — (130,140), 5, B

‘Oneparop MaJatOBaHHS NPSMOKYTHOI paMKH
CIRCLE (65,70), 20, 8

‘OnepaTop MajJIlOBaHHS OKPYKHOCTI

END




ITPAKTUYHA POBOTA Ne8.
BUBUYEHHSA KOH®IT'YPALII MAKETY WINDOWS.

Meta poboru: OCBOEHHS NPAKTUYHUX MPUHAOMIB pOOOTHI 3 MPOrpamMoro

«ITaHenp ynpaBiiHHSI».

IMTocTranoBa 3agaui:
. AxTuBizyBatu MeHIo «Ilyck» - «HamamryBanus» - «Ilanens

yIpaBiiHHSY. BIIMITUTH B MPOTOKOJ1 Ha3BM Hal4YacTilie BUKOPHUCTOBYBAHHUX

IpOTpaM.
. AxTuBizyBatu rporpamy «Expany.

. 3minuTH Qon «Pobouoro cromy»

. 3MIHUTH Yac BBIMKHEHHS «3acCTaBKH

. 3MIHUTH KOJIip BiKHA

. 3MIHUTH 3aCTaBKY

. AxkTuBi3yBatu nporpamy «Kiasiatypa»

. 3MIHUTH MIBHJKICTH peaKIlii Ha HATUCKAHHS KJIaBHIII
. 3MIHUTH MIBHUIKICTH MUTAHHS KypCOpY

. Jloiati B MOBHE MEHIO Oy/Ib-SIKY MOBY

. [lepeBipuTH Ta YTOYHUTH JATy 1 Yac.

. AxTHBI3yBaTu nporpamy «Murtia.

. 3MIHUTH JTOBXKUHY IIIEHDY «MUIIIN

. Bigxmrontn a00 BKIIFOYUTH «IIICOYHHUI FOJTUHHUAK.

. Buknactu mopsiiok BUKOHAHHS 3aBJaHb.

. 3poOuTH BUCHOBKH IO POOOTI.
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KoHTpo/IbHI 3aITUTAHHA

BMmiTi netanbHO po3Ka3aTu Ipo KOXKHY 3 Iporpam, ska BXoauTs a0 «llanemi

yIPaBIIHHS



JIOJTIATOK 1.1

Buxiani nani 10 npakTu4Hoi podoru Nel:

Ne

Bap. | ql, kn g2, K1 g3, K1 rl2, M| 123, m
1 3.00E-08 | 1.00E-09 | -5,00E-08 0,1 0,5
2 3.50E-08 | 2.00E-09 | -5,50E-08 0,2 0,6
3 4.00E-08 | 3.00E-09 | -6,00E-08 0,3 0,7
4 4.50E-08 | 4.00E-09 | -6,50E-08 0,4 0,8
5 5.00E-08 | 5.00E-09 | -7,00E-08 0,5 0,9
6 5.50E-08 | 6.00E-09 | -7,50E-08 0,6 1
/ 6.00E-08 | 7.00E-09 | -8,00E-08 0,7 1,1
8 6.50E-08 | 8.00E-09 | -8,50E-08 0,8 1,2
9 7.00E-08 | 9.00E-09 | -9,00E-08 0,9 1,3
10 7.50E-08 | 1.00E-08 | -9,50E-08 1 1,4
11 8.00E-08 | 1.10E-08 | -1,00E-07 1,1 1,5
12 8.50E-08 | 1.20E-08 | -1,05E-07 1,2 1,6
13 9.00E-08 | 1.30E-08 | -1,10E-07 1,3 1,7
14 9.50E-08 | 1.40E-08 | -1,15E-07 1,4 1,8
15 1.00E-07 | 1.50E-08 | -1,20E-07 1,5 1,9
16 1.05E-07 | 1.60E-08 | -1,25E-07 1,6 2
17 1.10E-07 | 1.70E-08 | -1,30E-07 1,7 2,1
18 1.15E-07 | 1.80E-08 | -1,35E-07 1,8 2,1
19 1.20E-07 | 1.90E-08 | -1,40E-07 1,9 2,3
20 1.25E-07 | 2.00E-08 | -1,45E-07 2 2,4
21 1.30E-07 | 2.10E-08 | -1,50E-07 2,1 2,5
22 1.35E-07 | 2.20E-08 | -1,55E-07 2,2 2,6
23 1.40E-07 | 2.30E-08 | -1,60E-07 2,3 2,7
24 1.45E-07 | 2.40E-08 | -1,65E-07 2,4 2,8
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Buxiani 1ani 10 npakTH4Hoi podoTn Ne2:

Ne Bap. E, B R1, Om R2, Om R3, Om
1 200 50 1,00E+02 10
2 200 55 1,00E+02 20
3 200 60 1,00E+02 30
4 200 65 1,00E+02 40
3) 200 70 1,00E+02 50
6 220 75 1,10E+02 60
7 220 80 1,10E+02 70
8 220 85 1,10E+02 80
9 220 90 1,10E+02 90
10 220 95 1,10E+02 100
11 240 100 1,20E+02 110
12 240 105 1,20E+02 120
13 240 110 1,20E+02 130
14 240 115 1,20E+02 140
15 240 120 1,20E+02 150
16 260 125 1,30E+02 160
17 260 130 1,30E+02 170
18 260 135 1,30E+02 180
19 260 140 1,30E+02 190
20 260 145 1,30E+02 200
21 280 150 1,40E+02 210
22 280 155 1,40E+02 220
23 280 160 1,40E+02 230
24 280 165 1,40E+02 240

BuxiaHi 1ani 10 npakTu4HOi podoTu Ne4:

Ne Bap

Ne Bap

24

20

27

86

69

18

71

47

36

44

26

18

34

82

92

37




95 9 33 77 2 1 66 14
-71 -89 -82 -35 -63 -66 -65 -86
10 89 10 5 11 75 65 49
46 64 2 28 91 76 67 82
88 49 94 37 14 49 88 64
2 -66 -37 -24 -87 8 -14 -88 -96 -96
3 20 37 17 21 60 76 20
76 41 16 79 59 94 62 43
38 56 86 71 18 20 52 11
3 -94 -92 -59 -99 9 -85 -22 -16 -22
S7 38 28 32 82 79 1 22
32 31 74 59 49 6 79 32
16 19 67 35 15 77 19 28
4 -51 -39 -73 -75 10 -11 -23 -94 -11
7 83 62 93 99 11 82 92
45 71 24 6 34 19 78 0
26 2 79 20 74 72 38 76
3) -94 -34 -55 -18 11 -65 -10 -36 -48
94 68 39 8 23 65 82 38
66 81 11 76 3) 70 31 31
91 13 92 15 94 42 61 62
6 -97 -11 -30 -50 12 -23 -21 -48 -64
Ne Bap Ne Bap
2 60 94 19 77 73 93 o1
94 35 95 58 97 11 78 44
2 34 48 9 60 66 4 26
13 -90 -55 -22 -55 19 -4 -93 -90 -98
12 89 63 98 46 48 3 56
30 48 82 41 90 16 99 24
60 17 2 76 41 44 22 40
14 -93 -61 -63 -76 20 -66 -58 -89 -51
15 16 39 3 94 21 59 0 7 70
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14 96 50 19 22 78 14 50
93 35 83 74 78 29 41 87
-17 -12 -79 -55 -19 -1 -93 -35
84 100 73 6 94 81 95 68
78 66 55 60 78 96 25 28
82 15 10 46 61 40 43 10
16 -25 -95 -79 -95 22 -4 -11 -45 -6
15 9 24 77 11 28 51 69
14 31 98 94 24 58 25 42
16 8 12 94 17 44 83 73
17 -93 -99 -3 -66 23 -16 -65 -61 -30
64 1 22 85 27 81 79 69
43 84 72 64 45 53 55 58
36 39 96 89 84 96 97 10
18 -79 -69 -88 -42 24 -17 -67 -53 -12




Kao4oBi Tepminn

Boot loader - 3aBanTaxkyBau onHiei 3 gekiuibkox OC,
BCTAHOBJICHUX Ha JEAKOMY KOMITHOTEpi, KEpOBAaHUH CICIIAIbHUM MEHIO
IpU BMUKaHHI KOMIT'TOTEpA.

Bluetooth — inTepdetic ans 6e3apoToBOro MiAKIIOUYCHHS (32
JOTIOMOTOI0  PaZlio3B'sI3Ky) /0 KOMI'IOTepa MOOUIBHUX Tele(oHiB,
oprasaiizepiB, HaBYIIHHUKIB, IUICEPIB Ta IHIIMX BUIB MPUCTPOIB.

BluRay — quck — pi3HOBHI KOMITAKT-UCKIB BEJIMKOI €MHOCTI (25
— 50 I'baitr).

CISC (Complicated Instruction Set Computer — komn'torep 3
YCKJIAITHEHOI0 CHCTEMOK KOMAaHJ) — ICTOPUYHO MEPIIUA MiAXiT 10
KOMIT'IOTEPHOT apXITEKTYpH, CEHC SIKOTO TOJSra€ B YCKIATHEHOCTI B
CUCTEM]1 KOMaHJ BHACJIIZOK peaii3allii B HUX CKIJIAQJHUX 32 CEMaHTUKOIO
omepariii, Mo peari3yloTh THIOBI Jii, YacTO BHKOPHCTOBYBaHI IpHU
mporpaMyBaHHI ¥ Ipu peaizarii MOB (HampuKjaj, TPyInoBe MepeCHIaHHS
PAIKIB).

COM (communication port, serial port, mocainoBumnii mopr) —
MOpT JUIsl MIAKIIOYEHHS N0 KOMIT'IOTepa PIi3HUX KOMYHIKaIIMHUX
MPUCTPOIB, HANTPUKJIIAI, MOJIEMIB.

DMA (Direct Memory AcCCesS) — KOHTpOJEpH 13 TPSIMHM
JOCTYIIOM  JI0  OINEpaTHUBHOI  MmaMm'sTi, MUHAIOYH  BUKOPHUCTAHHS
CreIiagi3oBaHOi maM'sITi IPUCTPOFO.

Double bootable system - komm'rorep, Ha SKOMy BCTaHOBJICHI JBi
(abo OuibIIE) OTEpalliiiHi CHCTeMH, TP BKIIOYCHHI SIKOTO KOPUCTYBaYeBi
BUJIA€THCSI TIOYATKOBE MEHIO ISl yTouHEHHs, siky came OC moTpiOHO

3aITyCTUTH.
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EPIC (Explicit Parallelism Instruction Computers -
KOMII'IOTepH 3 SIBHUM PO3NAPAJIEJIOBAHHAM KOMAaHX) — MiAXIT 10
apXiTeKTypu kKoMmm'torepa, aHanmoriuaniit VLIW, ane 3 gonaBaHHsSIM psny
BJIOCKOHAJICHb, HAMPHUKIA/, CIEKYIATUBHUX OOYMCIECHb — MapaleIbHOro
BUKOHAHHS 000X T'JIOK YMOBHOT KOHCTPYKIIIi 3 OOYHCIEHHAM YMOBHU.

EPP (Extended Parallel Port) — nBonanpaBieHuii pesxumM poOOTH
nopty LPT, y sikoMy BiH MOXe mpainoBaTd HE TUIbKU JJISI BUBEJCHHS,
ane i nns BBeeHHs iH(opmaIrii.

Hard real-time - cucrema peanbHOro wacy, y SKHH MpH
NOPYIICHHI THMYacOBUX OOMEXKEHb MOXE BHHUKHYTH KPHUTHYHA
OMUJIKa (B1IMOBA) KEPOBAHOT'O HEIO 00'€KTA.

HDMI (High Definition Multimedia Interface) — intepdeiic i
MOpT, 10 JO3BOJISIE MIAKIIOUUTH JO KOMI'tOTepa TejeBi3op abo iHIe
BiJICOYCTaTKyBaHHs, 110 3a0e3Medye HalKpaIly sSKiCTh BIATBOPSHHS
(HD — High Definition).

IEEE 1394 (FireWire) — mopT ajs MiAKIIOUEHHS 10 KOMIT'FOTepa

i poBoi Bimeokamepu abo ¢oToamnapara.

LPT (Bix line printer), abo mapaJjiejibHU#i MOPT - 3acCTapLIH BUL
nmopTa JJis MAKITIOYEHHS MpUHTEpa ad0 CKaHepa 3 TOBCTHM Yy Iepepisi
kabesieM 1 BEJTUKUM pO3HIMadeM, 1110 BUMAarae monepeHboro BUMHUKAHHSI
KOMIT'fOTepa i MPUCTPOIO JUIS iIXHBOTO OE3MEYHOr0 3'€ THAHHS.

Original Equipment Manufacturer (OEM) - dipma-
pO3po0IIIOBaY  AKOrOCh  30BHIMIHBOTO  NPUCTPOIO, WIO  3BUYANHO
pO3po0Isielt npadBep 10 HHOTO.

PCI (Personal Computer Interface) — HaiiOLIBII TOMUPESHUNA THIT
CUCTEMHOI MIWHU, JO0 SKOI TNPUETHAHI TMPOIECOp, MaM'siTh, JHCKH,
MPUHTEP, MOJIEM Ta IHIIT1 30BHIIITHI MPUCTPOi KOMIT'FOTEPHOT CUCTEMHU.

RISC (Reduced Instruction Set Computer — xomm'roTep 3i

CIIPOIIEHOK CHCTEMOI0 KOMAaH/) — CIPOIICHUN MIAXIJ 10 apXITEKTYpHU



KOMII'IOTEPIB, M0 XapaKTePU3YETHCS TAKUMHU MPUHIUIIAMH: CIPOIICHHS
CEMAaHTUKA KOMAaHJ; BIJCYTHICTh CKJIaAHUX TPYNOBUX OINEpalliid;
oJHaKoBa J0BXkUHA KomaHn (32 abo 64 Gira, 32 PO3MIPOM MAIIMHHOTO
CJIOBa); BHMKOHAHHS apU(PMETUYHMX ONepaliil TUIbKM B pericrpax 1
BUKOPUCTaHHS CIELIAJbHUX KOMaHJ 3amucy W 3YMTYBaHHS PEricTpiB
naMm'saTi; BiICYTHICTb CIIEI1aJII30BaHUX PETiCTPIB; BUKOPUCTAHHS BEJIUKOTO
HaOOpy pericTpiB 3arajlbHOro npHu3HAyYeHHs (peecTpoBoro (aiiny);
nepeava Mpyu BUKIMKY MPOIEAYp MapaMeTpiB uepe3 pericTpu.

RS-232 - inma (611b11 3actapina) Hazsa nopty COM.

SCSI (Small Computer System Interface) — inrepdeiic,
ajantepu W MOPTH I TAKIIOYEHHS IIMPOKOTO CIEKTpa 30BHINIHIX
OPUCTPOIB — JKOPCTKUX [JHUCKIB, CKaHEpiB 1 1H. 3 MOXKJIMBICTIO
00C/TyroByBaHHs TipJSHAM NPHUCTPOIB, mo MaioTh pizai (SCSI 1Ds)
HOMEPH Ta miaKIoueHi 1o ogHoro SCSI-ITopty.

SCSI ID — nomep mpuctporo (Bix 0 g0 9), 110 € YaCTHHOIO
ripasuau SCSI-IIpucrtpois, nigkmodeHux 1o ognoro SCSI-TTopty.

Soft real-time - cucrema peanbHOTO dacy, IOPYIICHHS
TUMYACOBUX OOMEKEHb SIKOi HE IPUBOJUTH JO BIAMOBHU KEPOBAHOTO HEIO
o0'ekra.

TV-TwoHep - mpuctpiéi s NpuUioMy TENEBI3IMHOTO CHTHATY 3
aHTEHM ¥ MOKa3y TeNeBI31HOT0 300paKeHHS Ha KOMIT'IOTEPi.

USB (Universal Serial Bus) — wHaiimommpeHimmii yHiBepcaTbHUH
NopT KOMI'IoTepa (3 XapakTepHUM IUIOCKUM pO3HIMAdyeM, pO3MIpOM
mopsinky 1 cM, i3 300paxeHHSM TpU3yOIs), M0 SKOTO MOXYTh
MIAKITIOYATUCS KIIaBiaTypa, MUIIA, 30BHINIHIA JUCK, PUHTEP, CKaHEp Ta
1HIIT1 30BHIINTHI TPUCTPOI.

VLIW (Very Long Instruction Word - xomn'totepu i3
IMPOKUM KOMAHIHUM CJIOBOM) — MIAX1A 10 apXITEKTYpH KOMII'FOTEPIB,

3aCHOBAHMN Ha TaKHUX NpuHOUIIaX: CTAaTU4YHC INNIAHYBAHHA IIapaICIbHUX

261



00YHUCIIEHb KOMITUIATOPOM Ha PIBHI OKPEMHUX MOCIIJOBHOCTEM KOMaHJ 1
MIJKOMAaH; MOJaHHS KOMaHAU SIK "IIUPOKOi - YTPUMYIOUOi JAEKUIbKa
MiJKOMaH i, BAKOHYBaHUX TapajesibHO 3a TOW CaMUil MAIIMHHUN TakT Ha
JEKUTPKOX OHOTHUITHHX TPHCTPOSX IMPOIEcopa, HAMPUKIAT, JBOX
MPUCTPOSX TOAABAHHS 1 JBOX JIOTIYHUX MPUCTPOSX.

ABtomaTu3auiss ynpapiaiHusa (Computer Aided Controlling) —
KOMIUIEKC TEXHIYHUX, OpraHi3aliiHUX, E€KOHOMIYHUX il 1 3aXO/IiB,
peamizaiis sSkux 3a0e3neuye 3HUKEHHS ab0 BUKIIOYEHHS OCOOUCTOI
ydacTi JIIOAMHU Yy 3I1MCHEHH1 Tmporecy ynpaBiaiHHg. [lo cyTi 1e
BIIPOBA/IP)KEHHS HOBOI TE€XHOJOT1i 00poOKHu 1HpOpMaIIii 13 3aCTOCYBAHHIM
Cy4acCHUX 3ac00iB  OOYHCTIOBAIBHOI TEXHIKH, CTBOPEHHSIM
aBTOMAaTU30BaHOT CUCTEMU yIPABIIiHHS.

ABTOMAaTH30BaHAa cucteMa (B IHGoOpMamiiHUX TEXHOJIOTIfAX)
(Automated System (In Information Techology) — cucrema, 10
peanizye iHOpMaIiifHy TEXHOJOT1I0 BUKOHAHHS BCTAHOBJIICHUX (PYHKITIH
3a JIONOMOT0I0 MTEPCOHAITY Ta KOMIUIEKCY 3aC001B aBTOMATHU3aIl11.

Anpeca (address) — 00'ekT, 1110 BU3HAYAE PO3MIILICHHS JaHHX.

AcuMeTpuyHa KJaacrtepusanis (asymmetric clustering) -
oprasizailisi KOMI'FOTEPHOTO KJIACTEpa, KOJU OAUH KOMIT'IOTEP BUKOHYE
JI0JTaTOK, a 1HIII TPOCTOIIOTb.

AcHMeTpUYHA MYJbTHNPOIlECOPHA cucTeMa (asymmetric
multiprocessing) — OaraTomporiecopHa KOMIT'FOTEpHA CHUCTEMa, y SKiid
MPOLIECOPH CHEIliani30BaHi 3a CBOIMU (DYHKITISIMH; € TOJIOBHUI MPOIIECOp,
110 TUTaHY€ POOOTY MiIETIUX MPOIECOPIB.

ACHHXPOHHE BBeJIeHHSI-BUBEeJIeHHSI — BBCJICHHS-BUBEICHHS,
BUKOHYBAaHE MMapajelbHO 3 BUKOHAHHSIM IIPOTPaMH KOPUCTyBayYa.

AconiaTuBHa mam'sth (Kem — cache) — ninmsHKa mam'sTi,
po3TamioBaHa B OUIbII IIBUAKOAINHIA cHCTeM1 NaM'sTi, sika 30epirae

€JIeMEHTH OUIbIl MOBUIBHOI MaM'aTi pa3oM 3 iXHIMHU ajpecamMu, 10



HaNlOUIbIII YaCTO BUKOPUCTOBYIOTHCS, 3 METOIO ONTHUMI3allil 3BepTaHb 10
HUX.

Bararosinepunii  komm'rorep (  multi-core computer) -
HalnomupeHima B Ham 4yac (2010 p.) apxiTekTypa KOMI'IOTEpIB, MpHU
SIKIi KOXHHI TPOIECOp Ma€e Kibka siaep (COores), o0'elHAHUX B OJJHOMY
KpUCTall i Takl, IO MPaIlol0Th HA OAHIN 1 Tii e 3arajbHId mam'sTi, 1o
JIa€ MHUPOKI MOKIIMBOCTI JJIs MapajielbHUX 00UNCIIEHb.

BaratouiiboBi  komMm'wrepn  (KoMI'IOTepH  3arajJiLHOIO
npusHavyeHHs,, mainframes) — TpaauiiiiHa IiCTOpUYHA Ha3Ba IS
KOMI'toTepiB, posnoBcomkennx B 1950-x — 1970-x pp., mo
BUKOPHUCTOBYBAJIUCS IS BUPIIICHHS Oy Ib-SKUX 3aBIaHb.

Bbazosmii perictp (base register) — cucremumit pericTp,
BUKOPHCTOBYBAHHMMA [UJISl 3aXHCTy MaM'dTi Ta Takud, IO YTPUMYE
MOYATKOBY aJpecy MAUISHKU TMaMm'siTi, BUIAUICHY KOPHUCTYBAJIbHUIIbKII
porpami.

BiT pe:xxumy — 0iT, mo 30epira€TbCs B CUCTEMHOMY PETICTpi U
3a/la€  TMOTOYHUN PEKUM BUKOHAHHA KOMaHA: JopiBHIOE 0 s
CUCTEMHOTO peKUMY i 1 — 111 KOPUCTYBAIBHUIIBKOTO PEXHUMY.

Bpaysep (browser) — BikHO meperisay — mnporpaMa (B CHCTEMax
nporpaMyBaHHs 3 0araToBIKOHHUM JIOCTYIIOM), IO Ja€  3MOTY
MeperisigaTd B TPYMi BUAUIEHUX BIKOH TEKCTOB1 YSBICHHS Mporpam i
TaHUX.

Bydep (buffer) — oGnacts omepaTuBHOI mam'siTi, IO TUMYACOBO
MICTUTh JJaH1 y MpoLeci IXHBOTO OJIep>KaHHs, MepeaaBaHHs, YUTaHHS abo
3anucy. BUKOpUCTOBY€EThCS AJis 3T1a/1KyBaHHS IBUIKICHUX a00 4acOBUX
XapaKTEePUCTUK MPUCTPOiB, 3aCTOCOBYETHCA Y TepMiHaiax, nepudepiitnux
NPUCTPOSX, 30BHIIIHIX 3amaM'sTOBYIOUHX MPHUCTPOSIX 1 LEHTPAIbHOMY
MPOIIECOpI.

Aaropurm (algorithm) — ¢dopmansHa mporemypa, 0 rapaHTye
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OJIep>KaHHs ONTUMAJILHOTO 800 KOPEKTHOTO PO3B'A3KY 3a]ayi.

AHaJi3 BUMOr (requirementi analyses) — JIOCIII)KEHHS BHMOT
KOpHUCTYBaua Juisl crierugikaiii CUCTEMHU.

Ananiz nanmnx (data analyses) — mociipkeHHS TaHUX y peaibHii
a00 MPOEKTOBaHIN CUCTEMI.

ATpuoyT (attribute) — HaliMeHyBaHHS BJIIACTHBOCTEH OJHOIO abo
KUTbKOX 00'eKTiB. ATpUOYT IMEHYy€ BIACTHBICTh, @ HOro 3HAYEHHS
BU3HA4Ya€ KOHKPETHY BIACTHBICTb.

Beo-CepBep (Web server) — komn'toTep 1 mporpamHe
3a0e3neyeHHs, 10 Hajgae gocTyn kiientam yepes WWW no Web-
CropiHOK, pO3TallIOBaHUX Ha KOMII'TOTEpi-cepBepi.

BekTop nepepuBansb (interrupt vector) — pe3ujeHTHUN MacuB B
ONEpaTUBHIM Mam'siTi, y SKOMY 30epiraloTbCs JAOCTYNMHI MO HOMEpax
nepepuBaHb aJpecu MiAIporpaM-oOpoOItoBadiB TMepepuBaHb (MOYIIiB
00).

Bipryanabhmii (virtual) — xoHIenTyaabHHI YM MOYKJIMBHM, ajie HE
TOM, 10 peaJIbHO iCHYy€e. Bka3ye Ha Te, IO €IeMEHTH JaHUX, CTPYKTypHU
a00 o0aHAaHHS TIOJIAI0Th POTPaMiCTy ab0 KOPUCTYBa4eBl Y BUIII, SKUAN
BIJIPI3HAETHCA BiJl pealbHOrO. [IepeTBOpEeHHS €JIEMEHTIB 13 peaJbHUX Ha
BIpTyasibHI BUKOHYETHCS IPOTPAMHHM 3a0€3MEUEHHSIM.

Busnauenns 3anauqi (problem definition) — dopmymoBanus 3amaui,
AK€ MOXKE MICTUTH OINUC JaHMUX, & TAKOXK METOJ, MPOIEAYPH U alrOPUTM
il po3B'sI3aHHS.

BuyTtpimnsa cxema (internal schema ) — ¢isuuna crpykrypa
TaHUX.

Bropunna mam'aTth (secondary storage) — mam'sath, mo HeE €
CKJIa/I0BOI0 YAaCTHHOIO OOYMCIIOBAJIBbHOI MAIIMHM, aje 0e3MocepeHbo 3
HEIO TMOB'sI3aHa 1 KepoBaHa Heto (BiHYecTep, rHyuki qucku, CD—ROM Tta

1H.).



Bipryansaniik COM-Iopt — ysasmoBanuii COM-Ilopt (Takui,
[0y NIMCHOCTI HE ICHY€E 1 He Mae po3HiMmaua), mo OC Have 1HCTaIIoE B
CUCTEMY TIpH YCTAHOBI[, HampUKJIAJ, ApaiiBepa mJid B3aeMOli depe3
Bluetooth a6o uepe3 kabenp komm'rorepa 3 MOOUIBHUM IPHCTPOEM.
3a3Buyail Ma€ BEJIUMKHUI HOMED, HanpukiIaz, 18.

l'iOpuaHuii mnpoumecop — HOBUM MiAXI 1O apXITEKTypHU
KOMIT'IOTEPIB, SKHH JTy’Ke MOIIUPIOETHCS, MPH IBOMY ITIXO0J1 MPOIECcop
Mae TIOpUIHY CTPYKTypy — CKiajnaerscsi 3  (OaratosiiepHOro)
neHrpanbHoro mporecopa (CPU) i (Takoxx GararosiiepHoro) rpadidHoro
nporiecopa (GPU — Graphical Processor Unit).

lipasuga  SCSI-IlpucTpoiB  —  JaHIIOKOK  MPUCTPOIB,
nigkmoueHux jgo oxHoro SCSI-IMoprty, siki matore pizHi SCSI IDs
(HOMEpH).

Hani (data) — iudopmarris, mogaHa y ¢GopMari30BaHOMY BH/II,
IpUAaTHOMY JUIs TIEpEeCYBaHHs, IHTepIpeTarlii abo oOpoOJIeHHs 3a y4acTi
JIIOJIMHU Y1 aBTOMAaTUYHUMU 3ac00aMu.

NeilikoBuii momyk (binary search) — werox momyky B
yHnopsaAKoBaHii Tabmuii abo aitmi. Ilpomeaypa mossrae y momimi
pPO3MISAYBAaHOT AUITHKM HaBITUT Ta BHOOpi i1 BepXHBHOI ab0 HIKHBOT
gacTuHU. BuOip TpyHTYeThCcS Ha aHami3l 3HAYCHHS KIIOYa BCEPEIMHI
ninsakyu. BuOpaHa dYacTMHA MOTIM 3HOBY TOIUISETHCS HABILI 1 Tak
TPUBAE JIOTH, TIOKH HE OyJie 3HANIEHO MOTPIOHUH EIeMEHT.

Jeckpuntop (descriptor) — agpecHe clI0OBO B CHCTEMaXx 3 TETOBOIO
apXIiTEKTYPOIO; MICTUTh TETJACCKPUIITOP, ajpecy MOYaTKy aJpecOBAHOTO
MacHBY B ITaM'siTi, JOBKMHY MacUBY U 4 OITH 3alTUTI — Bil YUTAHHS, BiJ
3alucy, Bil BAKOHAHHS 1 B 3anmcy ajgpecHoi iHgopManii.

Hianorosuii pexum (interactive mode) — pexum ornepaTHBHOT
B3a€MO/I1T KOPUCTYyBaua 3 OOUUCITIOBAIBLHOIO CUCTEMOIO.

Juaamiuamii po3moxisn (dynamic resource allocation) — posnonin, 3a
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SKOTO PECypCH, TpPHU3HAYCHI ISl BUKOHAHHS TPOTPaM, BHU3HAYAIOTHCS
KPUTEPISIMH, 110 3aCTOCOBYIOThCS Y HOTPIOHMIT MOMEHT.

JNuunamiunuii po3nmoais mam'siti (dynamic storage allocation) —
HaJaHHS TaM'sATi TPOIENYypH 3TiMHO 3 OINEPATHBHUM 3allUTOM Ha
NpOTUBAry HAJAaHHIO MaM'dTi MNOpOUEAYypM Ha IIJACTaBl Hamepen
nepeaoauyBaHOro 3amuTy.

Jopixkka (track) — yacThHa KOPCTKOT0 AUCKA, PO3TAIIOBAHA MIXK
JBOMa KOHIICHTPUYHUMH KOJIaMW Ha OJHOMY i3 MarHiTHUX JIMCKIB, IO
MOr0 CTAaHOBIIATD.

JlpaiiBep — HU3BKOpIBHEBA CHUCTEMHA TMporpama JjIs KepyBaHHSI
SIKUMOCH 30BHIIITHIM IPUCTPOEM (HAMPHUKIIAJ, KOPCTKUM JTUCKOM).

Koperknii quck (hard disk) - pi3HOBH] 30BHIIHBOI MaM'sTi,
mo ¢GI3UYHO CKIAJAEThCS 13 TBEPAMX IUJIACTHMH 3 MeTainy abo cKkJia,
NOKPUTHX MArHITHAM IIApOM JUIsl 3alucy, UINUHAENS i TOJOBOK
3UNTYBaHHS — 3aIUCY.

Enemenr (element) — o6'ekt (MaTepiaabHHI, €HEPreTHUHHUH,
iHbOopMaIiifHUI), SKUM CIIiJ] ONEpPyBaTH B JOCHIDKEHHI CHCTEMH, alie
BHYTpiIIHSA OyaoBa (3MICT) sKOTO OE3BIIHOCHA JIO METH PO3IILIAY.
Enementamu MOXyTh OyTHM KHHUTA, BEpCTaT, NPAIIBHUK, JIOKYMEHT,
HiAIPUEMCTBO, CHIIa, Maca, CHEPTis, (aiiir, MaTpHIl, 3anuc (aiiry ToImo.

EnemenT nanux (data item, data element) — ogunuI 1aHuX, 0B
MEBHUX KOHTEKCTaX PO3IIISIIAETHCA K HETOILTbHA.

3amut (record) — 3BEepHEHHS 10 MPOTPaMHU 3 METOK OJEPKaHHS
iHbopMarlii, MO MICTUTBCA B 0a3l AaHUX, AKe (OPMYITIOETHCS Y BUAL
MPOIIO3HUIlii 800 KOMaHIH.

3oBHimHI mpucrpoi - nuB. IIpucTpoi BBedeHHS-BUBEICHHSA

30BHIIIHA (BTOPHMHHA) NaM'ATh — PO3LIMPEHHS OCHOBHOI
nam'sTi, o 3ade3neuye QyHKIIOHAIBHICTh CTiMKOI ( 10 30epiraeThces)

Mam'siTi BEJIUKOTO 00CATY.



InenTudikarop 06'exkra a6o Tumy cyrnocti (entity identifier) — arpubyr
ab0 CyKYIHICTh aTpuOyTiB, Kl OJHO3HAYHO 1IE€HTU(DIKYIOTh 00'€KT abo
TUI CYTHOCTI IPpOoOJIEMHO1 cepu.

Iepapxis (hierarchy) — pi3HOBHI CTPYKTYpH CHUCTEMH, €IEMEHTH
AKOT HaJUISIIOTHCS BJIACTUBICTIO MINOPSIAKYBaHHS. lepapXxist Ha3UBa€eThCA
CWIbHOIO (l€papxis Tuny "aepeBo"), SKIIO MiX pPIBHSAMH l€papXiuHOi
CTPYKTYpU ICHYIOTh B3a€EMOBIJHOCHHHU CYBOPOi MiAMOPSIKOBAHOCTI
KOMITIOHEHTIB HI)XYOr0 PIBHS OJHOMY 3 KOMIIOHEHTIB BHILOTO PIBHS.
Iepapxist Ha3UBAETHCS CIAOKOTO, SKIIO OJUH 1 TOW CaMHUI BY30J1 HIXKUOTO
piBHA i€papxii MOxe OyTH MIANOPSAIKOBAHMM KUIBKOM BYy3JaM BHIIOTO
piBHA. OCHOBHE NpHU3HAYEHHS Il€papXIyHOi OpraHizaiii y CTBOpPIOBaHIN
cUCTeMI — po3moAll QyHKIIA 00pobieHHs iHdopMallli Ta 3A1iCHEHHS
IpoIieIyp BUOOPY MiXK OKPEMUMHU €IIEMEHTaAMH CHCTEMHU.

InmimiaTuBa momo HagiiHux 1 Oe3meyHHUX O0YHCICHB
(trustworthy computing initiative) — inimiatuBa kopmoparii Microsoft
(2002), meTOrO SKOi € MiABUINEHHS HAIIMHOCTI ¥ Oe3MeKH MPOTrpaMHOIO
3a0e3IeueHHsI, HacaMIlepe]l — OTIEPAIlifHUX CUCTEM.

Inpexc (index) — tabmwui, 110 BUKOPUCTOBYETHCS JJIs1 BUSHAYCHHS
MICIISI 3HaXOKCHHS 3aITUCy.

IntepnperaTop (interpretive routine) — mporpama, 10
po3mndpoBye KOMaHIU y TICEBIOKOJIaX 1 HETraifHO BUKOHYE 1X HAa BIIMIHY
BiJl KOMIIUIATOPA, SIKUHA pOo3mu(pOBYeE MCEBIOKOAN Ta GOPMY€E Mporpamy
MaITUHHOIO MOBOO JIJIS TTOAAJIBIIIOTO BUKOHAHHS.

InTepdeiic, npy:xHiii 10 kopucryBaua (friendly user interface) —
BIIACTHUBICTh, IO 3a0e3rmeuye KoMGOpTHE poOodYe CepeoBHUINE IIPH
B32€MO/IIi KOPUCTYBay4a 3 iHPOPMAITIITHOIO CUCTEMOIO.

InTepdeiic kopuctyBaua (user interface) — gactuHa nporpamu,
0 BIAMNOBIZAE 3a [1aJlor 3 KOPUCTyBaueM 1 MOXKe MaTtu QopMmy

MPUPOJIHO- MOBHOI CHUCTEeMH (IJis1 IHTENEKTyaldbHUX 0a3 MJaHuxX Ta
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€KCIIEPTHUX CUCTEM).

IndppavepBonnii mopt (IrDA) — mnopr s NTIIKITIOYCHHS
HOYyTOyKa 10 MOOUTRHOTO TenedoHa (abo ABOX HOYTOYKIB OJUH 10
OJIHOT0) uepe3 iHppauyepBOHUN 3B'S30K.

Indopmamniiina cucrema (information system) — cucrema, 1m0
oprasi3ye nam'sTh 1 MaHIITyJIFOBaHHS 1H()OPMALIIEIO PO TPOOIEMHY
chepy.

Indopmamin (information) — 3HanHs npo npenmetH, (hakTy,
HOHSTTS TOIIO MPOoONeMHOI chepu, SIKUMHU OOMIHIOIOTHCS KOPUCTYBadl
cucTeMu oOpoOJICHHS TaHUX.

Kaacrepu 3 6anancyBanHsM 3aBanTaxkenHs ( load-balancing
clusters) — xomm'loTepHi KJacTepu, SAKi MAalTh KiUIbKa BXITHUX
KOMIT'tTOTepiB, 1o OanmancyroTh 3anutu ( front- ends) Ta posmoainsioTh
3aBJIaHHS MK KOMI'FOTEpaMu CEPBEPHOTO OEK - eHa.

Kiaacrepu 3 BucokomBuakicHum jgoctynom ( high-availability
clusters, HAC) - xomm'ioTepHi KjacTepu, IO  3a0e3Me4yroTh
ONTUMAJILHUN JOCTYN JO0 PECypciB, HaJlaHUX KOMI'IOTEpaMH KIlacTepa,
HAIIPUKJIIAJ, 10 6a3 JaHuX.

Knacrepu komn'iotepiB — rpynmu KoMm'ioTepiB, (Hi3UUHO
po3TramioBaHi TMOpsAA 1 3'€IHaHI OAWH 3 OJHUM BHCOKOIIBUIKICHUMU
IIMHAMU ¥ JTIHISIMH 3B'SI3KY.

KiienT-CepBepHa cucTeMa — po3Mo/iijiecHa KOMITIOTepHA CUCTEMA,
y SIKIi TIEBHI KOMIT'FOTEPH BIITPAIOTh POJIH CHEIIATI30BaHUX CEPBEPIB, a
HIIT — POJTH KITIEHTIB, IO KOPUCTYIOTHCS IXHIMU TIOCITyTaMHU.

KumenrskoBuit noprarusuuii kommn'totep (KIIK, opranaiizep)

11. MIHIATIOPHUN KOMIT'FOTEP, 10 MOMIIAETHCS Ha
70JI0H1 200 B KHIIICHI, 32 CBOIMH MapaMeTpaMu Maiike MOPIBHIOBAHHH 3
HOYTOYKOM, BiH MPU3HAYCHUH JJIS MIOBCIKACHHOTO BUKOPUCTAHHS 3

METOI0 3aMucy, 30epirants il unTaHHs iHPopmallli, y TOoMy 4UCii —



MYJIBTUMEIIAHOI, 1 KOMYHIKaI1lli uepe3 [HTepHeT.

Kem-nam'site (Cache memory) — HajonepaTuBHa MaM'siTh, KEIIl.
3anaM'ITOBYIOUMIA MPUCTPIM 3 BUCOKOI MIBUAKICTIO JOCTYMY (B KUIbKa
pa3iB OUIBLIOIO, HDK IIBUJKICTH JOCTYIY JI0 OCHOBHOi OIEpPaTUBHOI
nam'saTi), 10 3aCTOCOBYETHCS JIJISI TUMYACOBOIO 30€piraHHs MPOMIKHUX
PE3yJIbTATIB 1 BMICTY KOMIPOK MaM'IT1, SIK1 4aCTO BUKOPUCTOBYIOTHCS.

KiabmeBa crpykrypa (ring structure) — opramizaiis JaHHX Y
JAHITIOKKKH, B SKUX KIHEIb JIAHIFO)XKA BKa3ye€ Ha WOTro IIOYATOK,
YTBOPIOIOYH TAKMM YHHOM KiJIBIIC.

Knacudikauis (classification, éio nam.classis — po3po, fasio —
Pooarw) — OIVH 13 HAUMPOCTINIUX PI3HOBUJIIB MOJICIIOBAHHS, PO3IOILI
OpeIMEeTIB TEBHOIO0 pOAYy Ha B3aEMO3B'A3aHI KJIacud 3TiIHO 3
HANCYTTEBIIIMMH O3HAKaMH, BJIACTHBUMH IPEAMETaM OJIHOTO POAY, SKi
BIJIPI3HAIOTH 1X BiJl IPEAMETIB 1HIIUX POJIIB.

Kimou (key) — igenTudikatop, 110 MICTUTBCS B cepeanHi Habopy
€JIEMEHTIB JaHUX.

Kimou Bropunnmii (Secondary key) — kmo4, IO MOXKe
imeHTU(iKyBaTH IIOHAWMEHIIE OJWH 3alKC; K04, SKAA MICTUTh
3Ha4YCHHS aTpuOyTy (eIeMeHTa JaHWX), BIIMIHHOTO BIiJ YHIKaJbHOIO
inenTudikaropa (MOMIYKOBUN KITFOY).

Karwu 3oBuimmniii (foreign key) — atpuOyt miamopsiikoBaHOTO
JOTIYHOTO 3amucy, IO € TIEPBUHHUM KJIIOYEM MOPOIKYBaIbHOTO
JIOT1YHOTO 3aIUCY 1 CIYTYE JJI 3'€THAHHS 3aMKCIB 3a [IUM aTPUOYTOM.

Komn'orep mepeHoOCHMid - HAAMIHIATIOPHUNA  KOMIT'TOTED,
yOynoBanuii B omsar a00 IMIUITAHTOBAaHWUW y TUIO  JIIOJWHH,
npu3HaYeHUN i oOpoOkm iH(opMalii Bix JaTYMKIB, YHPABIIHHSI
CHEIiaTi30BaHUMHU TIPUCTPOSIMU (HATIPUKIIAJT, KaPAIOCTUMYIISTOPOM), 200
BHa4l PEKOMEHJAIl 3 HaBiramii ¥ BHKOHAHHS I1HIIUX THUIIOBUX iH

JIFOAWUHU.
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KounTpoJiep npuctpow — cremiaiizoBaHui mporecop (MpuUcTpiit
KEepPYBaHHA) AJISl SIKOTOCh MPHUCTPOI0 KOMIM'FOTEPHOI CHCTEMHU - OCHOBHOT
nam'siTi @00 30BHILNTHBOTO MPUCTPOIO.

Kontpoabna touxa/pecraprt (check point /restarti) — cnoci0
MOBTOPHOTO MYCKY MPOrpaMu 3 TOUKH, IO BIAPIZHAETHCS BiJl MOYATKOBOI.
BukopuctoByeTbcsi  micis  BUHMKHEHHS — aBapiiiHOi  cuTyamii  4u
nepepuBaHHs. KOHTPOJIbHI TOYKM MOKYTh OyTH CTBOpPEHI uepe3 MeBHI
NPOMDKKH Yacy poOOTH MPUKIAAHOI MporpaMu. B HUX 3amam'sITOBYIOTHCS
3aMKCH, 1110 MICTATh JOCTAaTHIO KUIBKICTh 1H(OpMAIli Mpo CTaH MporpamMmu
1 1at0Th 3MOT'Y 3[IIUCHUTH ii pecTapT 13 3a3HAYEHOT TOUKH.

KonTpoabsnmii mpuxiaza (check problem) — npuknaz i3 Bimomum
PO3B'SI3KOM, 1[0 BUKOPHCTOBYETHCS /ISl IEPEBIPKHU MPABUIIBHOCTI pOOOTH
(GYHKIIOHAIBHOTO OJI0Ka.

KopucryBanbHunbkuii (HenpuBiiieiioBannii) pexum  (User
mode) — craHmapTHUH pEKUM BUKOHAHHSA TPOTpaM, Yy  SIKOMY
BUKOHYIOTBCS TPOTpaMU KOPHUCTYBadiB. Y JTaHOMY pexuMi 3a00pOHEHI
NesiKi MpuBlIeHoBaHl omnepallii (HampuKiIaa, 3MiHA CUCTEMHHX JUISTHOK
naM'saTi ¥ pericTpin).

JiyMnbHUK KOMaHJA — ajpeca IOTOYHOI BHKOHYBaHOi abo
nepepBaHOi KOMaHIU POIecopa.

JlokaabHna mepe:xa (local area network(lan)) — mepexa nepenaqi
naHuX, Mo o00'€qHye KiTbKa MU(PPOBHX MPUCTPOIB, PO3TANIOBAHUX HA
OoOME>KEeHI! IO, KA HE TIEPEBUIINYE JCCATKUA KBAAPATHUX KUTOMETPIB.
Sk mpucTpoi MOXyTh OyTH poOOYi MicIig, MiHI - Ta MIKPOKOMIT FOTEPH,
IHTEJNeKTyallbHA IHCTPYMEHTAJIbHA anapaTypa TOIIIO.

Marematuude 3a0e3meuenHst (mathematical support) —
CYKYITHICTh €KOHOMIKO-MaTEeMaTHYHUX METOJI1B, MOJIEJICH Ta alropuTMiB
00po06ieHHs iHpopMaIllii B aBTOMaTU30BaH1i iH(opMalliiiHii cucteMi.

Marepuncbka miaata (motherboard) — ocHoBHa JpykoBaHa



miaTa KOMI'toTepa, Ha sIKid 3MOHTOBaH1 MPOLIECOP 1 MaM'sITh.

Mepexuanii agantep (MepeXHa KapTra) — TPUCTPIA IS
MIAKITIOYEHHS KOMIT'IOTepa 10 JIOKAJIbHOT MEPEXI.

MobinbHuii npucTpid (MOOUIbHUIT Tee(OH, KOMYHIKATOp) —
KHUILIEHbKOBUI MPUCTPI, MPU3HAUYECHUN JIJISI TOJIOCOBOTO 3B'A3KY, OOMIHY
KOPOTKMMH TIOBIJOMJICHHSIMH, a TaKOX [IJI1 YWTaHHS, 3amucy W
BIITBOPEHHS MYJIbTUME1MHOT 1HGOpMaIlii i KoMyHIKalii uepe3 [HTepHeT.

Monem (aOpeBiaTypa Bij MOTYJASITOP — IEMOXYJIATOP) — IPUCTPIi
st BuxoAy B IHTepHeT 1 mepenaui iHdopmarliii mo aHajgoroBid abo
G poBiil TenedoHHI JiHIi.

Mosa omucy nanmx (data description language) — mryuHa moBa
JUTSL OTIMCY JaHUX Ta iXHIX B3a€EMO3B'A3KIB y 0a3l JaHUX.

Monean (Mmodel, ¢i0 nam. ""3pazox') — mrydHo cTBOpeHHH 00'€KT
(peanbHuil 200 imeanbHUI), AKWUW, OyIydYW aHAJOTTYHUM (TTOIOHUM)
JOCIIJDKYBAaHOMY 00'€KTy, BimoOpa)kae 1 BIITBOPIOE Y MPOCTIIIOMY
BUTJIANL CTPYKTYpPY, 3BSI3KM Ta B3a€EMO3BSI3KM MDK €JIEMEHTaMH
JOCIIIJDKYBAHOTO 00'€KTa, OE€3MOcepe/IHE BHUBUCHHS SIKOIO IIOB'SI3aHO 3
NEBHUMU TPYIHOIIAMU, THUM CaMHM TOJETIIyE TPOLEC OJepKaAHHS
iH(dOopMaIIii PO HBOTO.

MopnearoBannsi (modeling) — Bua TBOpYOl AISUTEHOCTI JIFOIUHH, 110
MICTUTh Taki TMPOIEAypH: KOHCTPYIOBaHHS MOJENlI Ha TiACTaBi
MONEPEAHLOTO BHBYCHHS 00'€ekTa 1 BHIUICHHA HOTO OCHOBHHUX
XapaKTepUCTUK; EKCIEPUMEHTAIBHUN Ta TEOPETHYHUN aHaII3 MOJEi;
3iCTaBJICHHS PE3YJbTATIB 3 JAaHUMH IPO OO0'€KT, KOPEKIs Mojeni; ii
BUKOPHUCTAHHS B MI3HABAIILHOMY, TBOpYOMY a00 BUPOOHHYOMY TPOIIECaX.

Mopear matemaTtuuna (mathematical model) — abGcrpakTHa a6o
3HaKOBa MOJIEIb, MOOYy/MOBaHa 3aco0aMu MaTeMaTuku (y BHII CUCTEMHU
piBHSIHB, Tpada, GOpMyJH JIOTIKH).

Monayas (module) — 1mimicHa rpyma eJIeMeHTIB CUCTEMH, OIHcaHa
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TUIBKM CBOIMHM BXOJaMH 1 BuXoAaMu. MoOJylb SIK 4YacTHHA CUCTEMH
BIIOOpaXkye 3B'A30K MDK e€JeMEHTaMH, TOOTO OOMIH pPEYOBHHOIO,
eHepriero, 1HpopMmalicro. MoaynbHUA MAXT Ja€  3MOTY 3HA4YHO
CIIPOCTUTH ONHUC CHUCTEMHU 1 3pOOUTH BUAMMUMU Ta JOCTYIHUMH IS
PO3YMiHHS HAUCKJIQIHIIIT CUCTEMH.

MyasTunporpamysannsi (multiprogrammihg) — pexum po6Gotu,
10 nepeadayvae moYeproBe BUKOHAHHS JBOX ab0 OLIbIIe IporpaM OJIHUM
POLIECOPOM.

Hacrinbunii  koMm'rlotep —  MEPCOHAJIBHHUI  KOMII'IOTED,
pO3TalIOBYBaHUM Ha poOOYOMY CTOJII M BUKOPHUCTOBYBAaHUN Ha POOOTI
a0o moMma.

OOuncioBajibHe cepeloOBHMINE — IHTETPOBAHA PO3MOALICHA
KOMIT'IOTepHA CUCTEMa JUIsl PINIEHHS 3aBAaHb Yy SKHUXOCh MPOOIEMHUX
chepax.

Onepauniiina cucreMa — 0a30Be CHUCTEMHE IPOrpaMHe
3a0e3MNeueHHs], 0 YIpaBisie poOOTO KOMM'IOTEpa 1 € MOCEePEeTHUKOM
(iaTepdericoM) MK  amaparypor, — NPUKIAJHAM  [POTPAMHHUM
3a0€3IeUeHHSIM 1 KOPUCTyBauyeM KOMII'FoTepa.

OnuryBanHs npuctpois (polling) — nii onepartiiiHOi cUCTEMHU 110
NEepIOMYHIN TIepeBipill CTaHy BCIX MOPTIB 1 30BHIMIHIX MPUCTPOIB, IO
MOXXYTh MIHATHCS 13 YaCOM.

OcHoBHa (omepaTHBHA) NMaM'ATh — IMIBUAKOiIOYa IMaM'siTh, IO
SKOI Tpolecop Mae Oe3MocepeHii JOCTYNm IMiJI 4Yac BUKOHAHHS
mporpamu, Mmoo 30epirae mporpamu ¥ nmadi, iHdopmaiis B sAKii HeE
30epiraeTbes Mmiclis BAMUKAaHHS KOMIT'F0Tepa abo mepe3anycKy CUCTEMHU.

IHam'aTe — yacTuHA KOMM'tOTEpa, 110 30€epirae Aaxi il MporpamH.

IapanesbHa KoOMI'IOTEpHA cHCTeMa — MYJIbTUIIPOLECOPHA

CUCTEMa, 10 CKIIAJIa€ThCsl 3 JEKUIbKOX O€3MOocepeHbO B3aEMOAII0UUX

MPOIIECOPIB.



[Mapanensauii mopt, ado LPT (abperiarypa Bin Line PrinTer)

— TOpPT A MIAKIIOYEHHS 3acTapuiux Mojened mnpuHtepiB. Jlus
NIAKIIOYEHHST TPUHTEpPA Yepe3 JaHuW MOpT MOTPIOHO MOMEPETHBO
BIJIKJIFOUUTH U IPUHTEP, 1 KOMIT'IOTEP.

IlepepuBannsl 3a TaliMmepoM — NEpIOJUYHI MEPEPUBAHHSA Yepe3
MEBHUN KBAHT 4acy, MPU3HAYEHI 1J ONMTYBAHHA NMPUCTPOIB 1 HIIMX
HeoOx1aHuX nepioanynux aiit OC.

IMepenoBuenns (overflow) — curyaris, koau 3amuc (a0o cerMeHT)
HEe MOXe OyTH pO3MIIICHH 32 Oro BIACHOK aJIpecor0, TOOTO aJpecoro
nam'siTi, SIKy JIOT14HO OyJI0 MPUCBOEHO HOMY B IIPOIIECI 3aBAHTAXKEHHSI.

IMincucrema (sybsystem) — vacTuHa CHCTEMH, 1110 BUBYAETHCS 200
JOCIIJKYETBCA CaMOCTIMHO. € KOMIIOHEHTOM OUIBIINM, HIK. OKPEMUM
€JIEMEHT CHCTEMHU, ajie MEHIIMM, HDK cucreMa 3arajoMm. [loBMHHA MaTH
BJIACTHBOCTI CHCTEMH, ajie il Hei mae OyTu cdopMyinbOBaHAa CBOS
JOKaJbHaMeTa (PyHKIIOHYBaHHS.

Ilincucrema ynpasiliHHS pecypcaMH — KOMIIOHEHT OIepaiiiHol
CUCTEMH, 1110 yMpaBisie 00YUCITIOBATILHUMHU PECYpcaMu KOMIT'IOTepa.

IMokasxkumk (pointer) — aapeca 3amucy (a0o IHIIOTO TPYIyBaHHS
JAHWX), [0 MICTUThCS B IHIIOMY 3amuci. IIpounTaBmm ojuH 3amuc,
nporpaMa, BUKOPHUCTOBYIOUM TMOKKYUK, MOXKE OJIEpKATH JOCTYM JI0
iHIIoro 3ammucy. Ajapeca Moxe OyTH aOCOTIOTHOIO, BITHOCHOIO abo
CHUMBOJITYHOIO.

ITone nanux (date field) — ckimamoBa yacThHA 3amucy, MO BiAIOBIIAE
MIEBHOMY aTpUOYTY.

IMopT — ipucTpiii 3 po3HIMa4YeM 1 KOHTPOJIEPOM JIJIS ITiIKITFOUYSHHS
710 KOMITFOTepa 30BHIIIHIX TPUCTPOIB.

IopratuBHmnii komMn'lorep (HOYTOYK, JAaNTON) — MIHIATIOPHUIN
KOMI'IOTEp, 3a CBOIMH IMapaMeTpamMH HE yCTyla€ HACTUIbHOMY, aje 3a

CBOIMH pO3MiIpamMu BUIBHO TMOMIIIAETHCS B HEBEIUKY CYMKy ¢
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MpU3HAYCHUH 111 BAKOPUCTAHHS B TOI3/II1, ToMa, Ha J1adi.

Ipuknagna 3anayva (application problem) — 3anava, iximiiioBana
KOpPHUCTYBaueM, 110 noTpedye aJis i1 po3B'si3aHHs 00poOaeHHs iHpopMmarlii.

IIpodaema (problem) — curyamis, sska Mae HasBHHE i OakaHUI
ctanu. KoxkeH 3 HUX MICTUTh HaOlp 00'€KTiB, BIACTUBOCTEU Ta 3B'A3KIB,
o0'eqnanux y nporec. [Ipobiemu noguIs0Th HA KUTBKICHI, SKICHI, cJ1a0o0-
CTPYKTYpOBaH1 Ta MIllIaHi.

IIpuknagne nmporpamue 3a0e3nevyeHHsi — TPOTpaMu, IpPU3HAUCHI
JUTSI pILIEHHS PI3HUX KJIaciB 3aB/AaHb.

IpucTpoi BBedeHHSI-BHBEIEHHSI — IPUCTPOi KOMITHOTEpA, IO
3a0e3neuyoTh BBeACHHS 1H(opmamii B KOMO'IOTEp 1 BUBEICHHS
pe3ynbTatiB poboTu mporpaMm y ¢hopmi, cripuiiMaHoi KOpUCTyBadeMm ado
IHIITMMY TIPOTpaMaMH.

IIporpama, kepoBana mnepepuBanusimu (interrupt-driven
program) — nporpama, 1o 3armyCcKaeThCsl aBTOMATUYHO MPH BUHUKHEHHI
NEpEepuBaHHS IEHTPAJBHOTO TMpolecopa (HaNpUKIaJ, oOmepalliiHa
CHUCTEMA).

IIporpamyBajibHe mnepepuBaHHsi (trap; JOCIIBHO — IacTKa) —
NEpPEepUBaHHS, SKE SIBHO TEHEPYEThCS 3a JOMOMOTOI0 CIeliajJbHOT
KOMaHIH Mpoliecopa (3a3Buuai 11 00pOOKH MTOMHIIKH B ITPOTPaMi).

IIpokcu-CepBep — KOMIT'IOTEp 1 MporpaMHe 3a0€3MEUYCHHS, M0 €
YaCTHHOKO JIOKAbHOI Mepexki W miaATpuMye e(EeKTHBHE 3BEPHECHHS
KOMIT'IOTEpIB JIOKabHOI Mepexi o IHrepuery, Qimprpamiro Tpadixa,
3aXUCT BiJ 30BHINTHIX aTaK.

IIpomec (process) — TOCHIIOBHICT CTaHIB CHCTEMH, IO
BIJIMTOBIZIa€  BIOPSAKOBAHIM 3MiHI KOHKPETHOTO IapameTpa, SKHi
BU3HAYA€ XapaKTEPHI BIIACTUBOCTI CHCTEMH.

Peannnnii yac (real time) — wac, mo 30iraeTbcs 3 GakTHUHUM

gacoM Tmiepeliry ¢izmunoro mpoiecy. CTOCOBHO pexumy 0OpoOJIeHHS



JAHUX 1€ O3Hayae, M0 MOTPIOHI PO3pPaxyHKH BHUKOHYIOTHCS TiJ 4Yac
(akTHUyHOrO mepediry BIANOBILAHOTO (PI3SUYHOrO TMpPOLECY TaK, LIO
pe3ynbTaTH OOYMCIICHh MOXXHA BUKOPHUCTOBYBAaTH MJIsi KEPYBAHHS UM
nporiecoM. CTOCOBHO TPHUKJIATHUX MPOrpaM 1€ 3HAYUTh, IO B HUX
BIIMOB1AbL HA 1H(OpMAILitO, IKa BBOJAUTHCS, (POPMYETHCS IOCUThH IIBUIKO,
TaK 10 BOHA MOJKE BIUIMBATH Ha MOJAJbIIE BBEJACHHS TaHUX (IiaT0rOBHA
PEXKUM).

Perictp wmexi (limit register) — cucremHuii  pericTp,
BUKOPUCTOBYBAHUH IS 3aXUCTY MaM'ATi i TaKUH, 110 YTPUMYE JTOBKUHY
JTUISHKY TIaM'aT1, BUJIJIEHOT KOPUCTYBAJIbHULIBKIN IPOrpami.

Pexypcis (recursion) — BIacTHBICTh CTPYKTYpH JaHUX a0o
npaBuia, MO TOJSITrae B MOKIMBOCTI 3BEpHEHHS J0 caMoi ce0e OJuH uu
Oinble pasiB.

Po6oua mam'sate (working storag ) — vacTrHa ormepaTUBHOI MaM'sITi
EOM, mo pesepByeTbcst Aiisi PO3MIMICHHS TUMYAacOBHX PE3YJIbTATIB
orepariii.

PoGoua cranmis (workstation) — migkmOYCHHE O Mepexi
NIePCOHAIBHUN KOMITIOTEp KOPUCTYBaua, SKOMY JOCTYITHI 1i peCypCH.

Po3B'sizyBanns 3apavi (problem solve) — mpoliec onep>KaHHS
MiICYMKOBOTO TOKa3HHWKa (JIOKyMEHTa, BiJeokaapa), IO MICTUTh
iHbOpMaIIilo Uil TPUAHSTTS PIMIeHb I Yac YMPaBIiHHA MiSUIbHICTIO
cy0'eKkTa rocoJaprOBaHHs.

Po3nogiiena cucrema (distributed system) — komm'rorepHa
CUCTeMa, Yy SIKili OOYHMCIICHHS PO3IMOAUICHI MK JeKiIbKoMa (i3UIHUMHU
npoiecopamMu (KOMI'tIOTepaMu), O0'€THAHUMU MDK COOOI0 B MEPExKy
MPOBOJIHY a00 0E3MPOBOIHY MEPEKY.

CekTop — yacTUHA KOPCTKOr0 AMCKA, OOMEKeHa JOPIKKOI0 I
JIBOMa pajiycaMH.

CepBep 0a3 nanux (database server) — kommn'torep 1 nporpamHe
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3a0€3MeUeHHs], 0 HaJa€e JOCTYI 1HIIUM KOMIT'HOTEpaM Mepexi Ao 0a3
JTAHUX, PO3TAIIOBAaHUX HA KOMIT'IOTEPI-CEPBEPI JOKATBLHOI MEPEKI.

CepBepHuii 6ex-ena (Server back-end) — rpyna (1my:) 3B's3aHUX Y
JIOKAJIbHY MEPEXYy CEPBEPHHUX KOMITIOTEPiB, BHKOPUCTOBYBAHUX 3aMICTh
OJIHOTO CepBepa, 3 METOI OUIbIIOT HAMIMHOCTI ¥ HaJaHHA OUIBIIOTO
o0csTy pecypcis.

Cepsep noaatkis (application server) — xkommn'toTep imporpamHe
3a0e3MeueHHs, 1110 HaJae 00UYKCIIIOBaNIbHI pecypcH (MaM'sTh 1 Mpo1ecop) 1
HEOOXigHE OTOYCHHs JIA BiAJNAJICHOrO 3amycKy TIeBHUX KiaciB (SK
PaBUIIO, OUTBIINX) TOAATKIB 3 IHIIKUX KOMIT'FOTEPIB JIOKATHHOT MEPEXKI.

CepBep €JIEKTPOHHOI MOIITH — KOMI'IOTEp 1 MporpamMHe
3a0e3IeueHHs], 1[0 BUKOHYIOTh BiAIPaBICHHS, OJIepKaHHs 1 "po3Kiaaky"
€JICKTPOHHOT TIOIITH JIJIsi KOMIT'FOTEPIB JESIKOI JTOKAJIIBHOT Mepexi. Moxke
3abe3reuyyBaTy TakoK KpunTyBanHs rmomrtu (email encryption).

CuUHXpOHHEe BBeJeHHSI-BUBEJIEHHSI — OIepallis BBEACHHS-
BUBEJICHHS, BUKOHAHHSA SKOi MPUBOJUTH JI0 MEPEXOAy NMpOrpaMH B CTaH
OUYIKyBaHHsI, JOTH, TIOKHM OIlepallis BBEJCHHS-BUBCICHHI He Oyle
MOBHICTIO 3aKiHYEHA.

Cucremunii  Bukauk  (System call) — sBHmit  3amut
KOpHUCTYBalbHULIbKOT mporpamMu 70 OC NUISIXOM BHUKJIMKY CHUCTEMHOT
MiATPOrpaMH.

Cucrema peajbHOro 4acy — OOYHCIIOBaJbHA CHCTEMA,
npu3HaydeHa I YOpPaBIIHHS TEXHIYHUM, BIMCHKOBUM ab0 I1HIIUM
00'€EKTOM Yy pEKUMI PEATHHOTO Yacy.

Cucremunii (mpuBineiioBanmuii) pexum (system mode, kernel
mode, monitor mode) — ocobmMBUI PEKUM BUKOHAHHS KOMAHI, y SKOMY
BUKOHYIOThCSI Monymi siapa OC, 1m0 JOMyCKarOTh BUKOHAHHS PSIY
NpUBUICHOBAHUX oONepaliid, HAOpUKIaJ, 3MIHY CHCTEMHHUX JUISTHOK

nam'siTil pericTpis



CucremHa mmHa (system bus) — KOMyHIKaliHUIA TPUCTPIN, 1O
3'efHye  MDK Cco0O0 BCl  MOAYJIl KOMM'IOTEPHOI  CHCTEMH -
LIEHTPaJIbHUNU Tpolecop, MaM'siTh 1 KOHTPOJEp TMam'sTi, 30BHIIIHI
MPUCTPOI 1 iXHI KOHTPOJEPH, AKI Yepe3 CUCTEMHY HIMHY OOMIHIOIOTHCS
CUTHAJIAMH.

Caa6o 3B'sizana cucrema (loosely coupled system) —posnoainena
KOMIT'IOTEpHA CHUCTEMA, Y SIKIM KOKHUI MpOoLEecOp Mae CBOIO JIOKAJIbHY
nam'siTh, @ pi3H1 IPOLIECOPH B3aEMOAIIOTh MK COO0I0 uepe3 JIiH1i 3B'sI3KY.

Cxanep — npucTpid Juisi olM(pPyBaHHA MaNepoBUX 300pa’KeHb,
HAIPHKIIAJI, MiJIUcaHuX a00 PYKOIMCHUX JOKYMCHTIB.

Cumerpuuna KJactepusanmisi  (Symmetric  clustering) -
oprasizailisi KOMI'FOTEpHOTO KJacTepa, IpH sSKiid BCl MalllMHU KJacTepa
BUKOHYIOTh OJTHOYACHO Pi3HI YACTHHH OJHOTO BEJIMKOTO JI0/IaTKA.

CuMeTpuYHa  MYJbTHIIPOLIECOPHA  cucTeMa  (Symmetric
multiprocessing - SMP) - 6araronponecopHa KOMIT'IOTEpHa CHCTEMA,
BCIMPOIIECOPH SKOI PIBHOMPABHI 1 BUKOPUCTOBYIOTh Ty caMy Komito OC;
orepalliiHa CUCTEMa NPU I[bOMY MOXE BUKOHYBATHUCS Ha OyAb-SIKOMY
IIPOIIECOPI.

CepBep Mepexi (Server) — komn'roTep, MiAKIIOYCHUN 10 MEPExKi,
10 HAJA€ TIEBHI TTOCIYTU KOPUCTYBaYaM.

Cucrema (System) — CyKyIHICTh €JIEMEHTIB, 3B'I3KH MK SKHMH
3'€MHYIOTH 1X Y CTPYKTYpPY; OO'€KTHBHO ICHYIOUHMHM KOMIUJIEKC MPOIECIB 1
SIBUIIl, a Tako)X 3B'13KiB. OCHOBHI OCOOJHMBOCTI CHCTEM: IIJIICHICTD,
BiIHOCHA BiJJOKPEMJICHICTD BiJi HAaBKOJMIITHHLOTO CEPEIOBUINA, HASBHICTH
3B'I3KIB 3 HHMM, HAasABHICTb 4YacTHH 1 3B'I3KIB MDK HHMU
(CTPYKTYpOBaHICTB ), MIAMOPSAKOBAHICTh BCIET CHCTEMH KOHKPETHIH METI.

Cucrema 30upaHHsi aaHux (data acquisition (collection) —
HaWMpOCTIIIa CUCTEMA TeIe0OpOoOIeHHs, MPU3HAUYCHA BOHA JJIs Mepeaadl

iHopmarliii Bil aOOHEHTCHKHUX CHCTEM 10 Tporecopa. Hampukman,
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JUCIieTYepchka ciyx0a, 1o 30upae iH(opMaiiio Bil a0OHEHTCHKUX
cucTeM, 00po0OJIse ii Ta mepenae Ha UEHTPATbHUNA JUCTIETYEPCHKUM MTyHKT.

CucreMa KOJIEKTUBHOI0 KOPUCTYBaHHA (multiaccess system) —
yHIBEpCcaJlbHa CHCTEMa, OPIEHTOBAHA Ha IHTEPAKTUBHUN pPEXKUM pOOOTH
BiJIJIaJICHUX KOPUCTYBaYiB.

Cucrema o0poOJsienHst JaHux (data processiong system) —
CUCTEMa, IO CKJIQJA€TbCd 3 CYKYMHOCTI TEXHIYHMX 1 HPOrpamMHUX
3aco0iB, a TakKoXX OOCIyrOBYHOYOro IepcoHany, skl 3a0e3MeuyoTh
00pOOJICHHS JaHUX.

CucreMa miATPUMKHM NPUIHATTA PpilleHb (decision support
System) — IHTEpaKTHBHA MPUKIIAIHA CHCTEMa, IO 3a0e3neuye KiHIEBUM
KOpHCTYyBauaM, SKi MPUAMAIOTh PIIICHHS, JISTKUW Ta 3pYYHUH JTOCTYII J0
JaHUX 1 MOJIeNiel 3 METOIO MPUUHSATTS PIICHb y TIOTAaHO CTPYKTYPOBaHUX
Ta HECTPYKTYPOBAHUX CUTYAIlISIX Pi3HUX cep JT0ACHKOT AiSITBHOCTI.

Cucrema peajbHOro 4acy (real-time system ) — inpopmariiiino-
Kepyloua cucTeMa, 10 3abe3rnedye rnepenady Ta oOpoOJICHHS TaHUX 31
IIBUIKICTIO, sIKa BIANOBIZA€ IIBHJIKOCTI Iepediry KepoBaHOro abo
KOHTPOJIBOBAHOTO MPOIIECY.

Cucrema po3noaiieHoro o0podsaeHHsi naHux (data distributed
processing system) — cucteMa oOpoOJICHHS JaHUX, Y SIKiid 0a3a MaHuX €
[EHTPAJII30BaHOI0 (KOPMOPATUBHOIO), a OOYHCIIOBAIBHI MOTYKHOCTI Ta
mporpaMHe 3abe3eueHHs Po3MoaiIeHI Mik B3aeMo3B's13aHuME EOM.

Ckaaanicts (complexity) — BrnactuBicTh sBuma (00'ekTa,
Mporecy,  CHUCTEMH), IO  TPOSBISETBCA B HECIOJMIBAHOCTI,
Herepe10auyyBaHOCTI, HE3PO3YMUIOCTI,  BHIAJIKOBOCTI,
"aHTHIHTYITUBHOCTI" #Oro moBeAiHKH. BuHWKae BHACIIZOK HEMPOCTOI
B3a€MOJIii BEJIMKOI KUIBKOCTI 00'€KTIB, MOBEAIHKA OJHOro a00 KIJBKOX
00'eKTIB BIUIMBAE HA MOBEIIHKY IHIIHUX.

CopryBanns (Sort) — ymopsakyBaHHs (¢aiiy 3rigHO 3 3aJaHHM



KITIOYEM.

Cnucok (list) — ynopsakoBaHa MHOKHHA €JIEMEHTIB JIaHUX.

CraH npouecopa — 3Ha4eHHs PEriCTPiB 1 3HAYCHHS JIYMJIbHUKA KOMaH] .

Crpykrypa (Structure, e6i0 .am. '"oyoosa'’) — cyTTEBI
B3a€MO3B’SI3KM MK €JIEMEHTaMHU Ta IXHIMH Ipynamu (IicucTeMamu), siKi
MaJjio 3MIHIOIOTBCS IIPU 3MIHAX Y CUCTEMI i 3a0€31euyIoTh ii ICHYBaHHS Ta
OCHOBHI BJIacCTUBOCTI. 300paxaroTh i y BUAl CXEMH 3 KOMIpPKaMH, IIO0
BIJIMOBI/IaIOTh €JIeMeHTaM a0o TpylaMm eJEeMEHTIB, 1 JIHIIMH, SKI
3'€IHYIOTh iX.

Cynepkomn'ioTep — MOTYXKHUN 0araTonpouecoOpHUil KOMIT'IOTEp 3
IPOJYKTUBHICTIO 10 Jekiutbkox meraduonc (1015 mificHux omepamii y
CEKYHJY), IPU3HAYCHUH JIUIS PIIICHHS 3aBJaHb, 110 BUMAararoTh BEJIUKHX
00YHUCITIOBATTLHUX MOTYXXHOCTEH, HaIpUKJIaI, MO/ICITIOBaHHS,
IPOTHO3YBaHHS MOTO/IH.

CyTHicTh (entity) — Oyab-sSKUil KOHKPETHUH a00 aOCTpaKTHUM
00'eKT 31 3B'AI3KaMH MK IHIIUMH 00'€KTaMHU.

Tabdauus craHy mnDpucTpoiB — Tabmums, sKy 30epirae Ta
BUKOPHUCTOBYE oOIllepalliiiHa cucTeMa, y SKiii KOXXHOMY IIPUCTPOIO
BIJINTOBIJIa€ €JIEMEHT, 110 MICTUTh THUIT MPUCTPOIO, HOTO ajapecy i cTaH, a
JUTSL 3aifHSATOTO MPUCTPOIO — TIOCHIIAHHS Ha Yepry oOpoOIFOBaHUX 3aIUTIB
710 HBOTO.

Tajimep — cuCTeMHHUU PETICTP, IO MICTUTH JESKE BCTAHOBJICHE
CHEIIaIbHOI0 KOMAaHJOI0 3HAYEeHHS 4dYacy, IO 3MEHIIYEThCA Yepes
KOKHUM KBaHT (TakT) mpouecopHoro uacy. Konu 3HaueHHs Taiimepa
JIOPIBHIOE HYJTIO, BiIOYBAETHCS TIEPEPUBAHHS.

Ticno 3B's3ama (tightly coupled) cmcrema - mapanensHa
KOMIT'FOTepHA CUCTEMA, y SIKild TTPOIIECOPH PO3IUISIOTH 3araJIbHy TIaM'ATh 1
TaiiMep (TaKTH); B3a€EMOJIS MIDK HUMH BIJOYBA€ThCA uepe3 3arajibHy

nam'aThb.
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Texuiune 3a0e3nmeuenHsi (hardware) — KOMIUICKC TEXHIYHUX
3aco0iB, 110 3a0e3neuyloTh poOOTYy aBTOMATHU30BaHO1 i1HGOpPMAIIHHOL
CUCTEMH.

Texunosoriune 3a0e3neuenns (technology support) — CyKyInHICTb
OpraHi3alliiHUX, METOJUYHUX 1 TEXHOJOTTYHUX JOKYMEHTIB, IO
PErjiaMeHTYIOTh MPOLEC JIIUHO-MAIIMHHOTO 00po0ieHHs iHpopMallii B
aBTOMaTU30BaH1i 1H(QOpMaIliiiHIi cucTeM.

TexHoJiOrist eJeKTPOHHOI NOWMTH (e-maii technology) —
TEXHOJIOTiSI KOMI'FOTEPHOTO CMoco0y TMepecwiaHHs Ta OOpoOIeHHS
iHbOopMaIIITHUX TTOBIIOMIIEHb, IO 3a0e3Meuye OnepaTUBHUMN 3B'I30K MK
PI3HOMaHITHUMH KOPUCTYBayaMu.

Tpaun3akuis (fransaction) — BX1IHE MOBITOMJICHHS, 110 HAJICKUTD
70 HasiBHOro (Qaiury. Omnucye monito, sKa 3yMOBIO€ a00 (QopMyBaHHS
HOBOro 3amucy ¢ainy, abo 3MIHYy YW BHJIYYEHHsS HAsBHOTO 3aIlUCy.
Tpan3zakiis B CIThOBOMY CEpeJOBHUINI oOuYMClieHb (pO3MOoiiIcHa
TpaH3akilisl)) — JIOTIYHA OJMHMISI pPOOOTH, a TaKOX OJMHUILA
BIJTHOBJICHHSI, TTapaieli3My 1 IUTICHOCTI.

Tpadik (trafficc — norik iHdOpMaliiiHOrO 0O0MiHY, poOoue
HABaHTAXKCHHS JiHIT 3B'A3KY.

YnpaiiHHs (direction) — poriec oprasizarii
[IJIECTIPSIMOBAHOTO BIUTMBY Ha 00'€KT (CHCTEMy), BHACIIOK SIKOTO BIH
MePEXOIUTh Y MMOTPIOHUH IITHOBHM CTaH.

Ynpapiasinua mnporpamMa — KOMIIOHEHT OIEpaIlifHOl CHCTEeMH,
VOPABIAIOYOi BUKOHAHHSAM IHIIMX MporpaM 1  (QYHKIIIOHYBaHHIM
IIPUCTPOIB BBOAY-BUBOLY.

®aijia (file) — MHOXWMHA 3amKCiB OTHOTO THTTY.

®aiia-Cepep (file server) - komm'rorep 1 TnporpamHe
3a0€3MeUeHHs], 10 HAAI0Th JOCTYM J0 MIAMHOXHUHU (DalJIOBUX CHUCTEM,

pO3TalllOBaHUX Ha JIMCKaxX KOMII'IOTepa-cepBepa, IHIIUM KOMII'IOTepam



JIOKAJNIbHOI MEpEexi.

@uem-Ilam'ars  (paemka) — MoOAyIb 30BHINIHBOI MHaM'ATi
KOMIIAaKTHOTO pPO3Mipy, o migkiaoyaeTbess uvepe3 USB-Ilopt 1 mae
eMHICTb 110 128 ['baiir.

XMapHi o004HMcJeHH — MOJENIb OOYMCIeHb, 3aCHOBaHAa Ha
auHaMivHo MacmrTadoBanux (scalable) i BipryamizoBammx pecypcax
(manux, pomatkax, OC 1 iH.), SIKI JOCTYIHI ¥ BHKOPUCTOBYIOTHCS SIK
ceppicu  uepe3 IHTepHeT 1  peami3ylOThCA 32  JIONIOMOTOIO
BUCOKOTIPOJIYKTHBHHX IeHTPiB 00pooku nanux (data centers).

IleHTpanbHUi MpoLecop — IEHTPaIbHA YaCTHHA KOMIT'IOTEpa, 110
BUKOHYE MOT0 KOMaHIU (1IHCTPYKIIiT).

Huaiaap — yacTuHa JKOPCTKOr0 AMCKA, IO MPEACTaBIsE COO0I0
CYKYIHICTh AOPIZKOK OJIHOTO JlilaMeTpy, 10 MepeOyBarTh Ha BCIX HOTo
napajgeiabHO PO3TAIIOBAHUX MAarHITHUX JHCKaX.

Yepra mepepuBanb — cuctemHa cTpyktypa OC, mo 3abe3neuye
OYeproBy 0OpOOKY BCiX BUKJIMKAIOUUX ITEPEPUBAHb.

SAlapo — OCHOBHMI HH3bKOPIBHEBHH KOMIIOHEHT OYJIb-SIKO1
oTeparifHoi CUCTEMH, BUKOHYBAaHHMH amapaTyporo B IPHUBUICHOBAHOMY
peXHMI, 0 3aBaHTaXyeTbes npu 3anycky OC 1 pe3usieHTHO niepedyBae B

rmam'sTi.

JITEPATYPA

1. 3apenpka T.I., Kononsoxkauii b.I'. Ta 1. [ndopmaruka. Hasu. moci6..K.,

Hasuansna xaura, 2002, — 425 — 438 c.
2. 36ipHUK 33724 3 Kypcy ,,[HhopmaTika Ta mporpamyBaHHS JUIsl CTYJCHTIB
MEXaH1KO-MaTEMaTHYHOTO

dakynprery.: Bakan €.C., Jluuman B.B., O6Binnes O.B., byonuk B.B.,

ITonos B.B. - K.: BIII]
281



,,KuiBcbkuii yHiBepcutet’, 2004.

3. JlabopartopHuii MpakKTUKYM 3 IHGOPMATHUKHU Ta KOMIT FOTEPHUX
yM

texHoJjorii / B.B. bparkesuu Ta 1H./ 3

pen. O.1. Ilymkapsi: HaBu. nocionuk. — X.: BugaBauuiit gim « [HXKEK»,
2003. —424 c.

4. Tudopmaruka: Komn'torepna trexnika. Komn'torepni rexnonoru / 3a pen.

O. I. Ilymkaps, - K.: Bunas.
neHTp «Axkanemis», 2002. — 704 c.

5. Kosamoxk T.B. OcnoBu nporpamysanus. — K.: Bunasuuua rpyna BHV,

2005. — 384 c.

6. [ndhopmaruka, KOMII’ FOTEpHA TEXHIKA, KOMIT IOTEPHITEXHOJIOT11:

[Toci6uuk/ 3a pen. O.1. [lymkaps - K.: Axanemis, 2001. — 696 c.

7. ®ininmenko L.I'., l'orgapos B.O., Mepkyno B.C. OcHoBu no6ymosu I1K:
Koncnekr nekmiit 3 kypey "OOuncioBaibHA TEXHIKA Ta
nporpamyBanHs’”’. — Xapkis: YkpIA3T, 2005. 4. 1.

8. dininmnenko L.I'., l'onuapos B.O., Mepkynos B.C. OcuoBu
anroputMizanii: Koncnexr nekiii 3 kypcy "OOuucitoBaibHa TEXHIKA Ta
nporpamyBanns”. — XapkiB: YkpJIA3T, 2005. -Y. 2.

9. MeTonuuHi BKa3iBKH J0 J1Ja0OpaTOPHUX PoOIT 3 AUCIUILIIH “OCcHOBU
iHbopmaTukn”, ,,O0UNCTIOBATbHA TEXHIKA Ta POrpaMyBaHHs~ (OCHOBHU

MPOEKTYyBaHHs anroput™Mib). — Xapkis: XapJIA3T, 2000. — Y. 1

10. MeTonnyH1 BKa3iBKH 10 1a00paTopHUX poOiT 3 nuctuiiiid “OcHOBU
iHbopmaTukn”, ,,O0UNCTIOBATbHA TEXHIKA Ta IPOTPaMyBaHHS’

(mporpamyBanHus MoBoro BASIC). — Xapkis: Xap/IA3T, 2000. —4.2
11. MeTonuyHi BKa3iBKH 10 1abopatopHUX poOit 3 nucuuiuiid “OcHOBU

iH(popMaTuku”, ,,O0uKCIIIOBaIbHA TEXHIKA TA MPOTPaMyBaHHS

(mporpamyBanns MoBoro BASIC). — Xapkis: Xap/IA3T, 2000. —4. 3.



	Яким є інформація?
	Як передається інформація?
	Як вимірюється кількість інформації?
	Що робити з інформацією?
	Які властивості має інформація?
	Що таке система числення?
	Як породжуються цілі числа у позиційних системах числення?
	Системи числення використовують фахівці спілкування з комп'ютером.
	Чому люди користуються десятковою системою, а комп'ютери двійковою?
	Чому в комп'ютерах використовуються також вісімкова та шістнадцяткова системи числення?
	Правило переведення цілого числа з десяткової системи в іншу позиційну систему числення.
	Як перевести ціле число з десяткової системи в іншу позиційну систему числення?
	Як перевести правильну десяткову дроб в будь-яку іншу позиційну систему числення?
	Як перевести число з двійкової (вісімкової, шістнадцятковій) системи в десяткову?
	Як виробляються арифметичні операції у позиційних системах числення?
	• Додавання
	• Віднімання
	• Розмноження
	• Поділ

	Алгоритми
	. Які поняття використовують алгоритмічні мови?
	Стандартна функція алгоритмічної мови
	Що таке стандартна функція?
	• Таблиця стандартних функцій алгоритмічної мови

	Символьні функції
	Як записуються арифметичні вирази?
	• Приклади запису арифметичних виразів
	Приклади:

	Логічні вирази
	Символьні вирази
	Як записуються логічні вирази?
	• Приклади запису логічних виразів, істинних під час зазначених умов.
	Запуск
	Вікно середовища QBASIC


	• Загальні відомості про середовище QBASІC
	• Введення і редагування програм
	Вікно безпосереднього виконання
	• Редактор QBASIC

	• Відлагодження програм
	• Збереження програми на диску
	• Довідкова система QBASІC
	Використання довідки QBasіc
	• Вихід із середовища QBASІC
	Формальні відомості про QBASIC
	• Алфавіт QBASIC
	• Інформація у мові QBASIC
	• Змінні
	• Загальний формат команди опису типу:
	• DEFINT XX(цілі числа, INTeger)


	• Оператор привласнення
	•
	• Оператор введення даних
	• Динамічне введення даних
	• Оператор виведення результатів програми
	Команди керування ходом виконання програми
	Безумовна передача керування
	Умовна передача керування
	Можлива вкладеність одного умовного оператора до іншого.

	Формат запису вкладених умовних операторів
	Можлива вкладеність одного умовного оператора до іншого.

	Формат запису вкладених умовних операторів (1)
	Після виконання того чи іншого блоку команд керування передається команді, що настає за END SELECT.


	Статичне введення даних
	(оператори: DATA, READ, RESTORE)

	Масиви
	• Одновимірні масиви
	• Основні поняття:
	• Визначення масивів
	• Види помилок

	• Заповнення масиву
	• Порядок роботи з масивами
	• Події над елементами одновимірного масиву

	• Двовимірні масиви
	• Основні поняття
	• Заповнення масиву
	• Дії над елементами двовимірного масиву

	Цикли
	повторення блоку команд задану кількість (число) разів (цикл з лічильником -FOR…NEXT) ;
	Цикл з лічильником (FOR…NEXT)
	Обмеження під час використання оператора циклу FOR … NEXT:
	Достроковий вихід із циклу
	Формат команди виходу:
	Підрахунок:

	Цикл WHILE … WEND
	Формат

	Вкладені цикли


	Графічна обробка даних
	• Графічні режими екрана
	SCREEN режим% [,[перемик_кольору] [,активн_стор][,видима _стор]]]
	Приклад
	•  Кодування графічних зображень. Принципи подання зображень

	H=2n
	Приклад
	Приклад (1)
	Варто пам'ятати:

	• Графічні примітиви в мові QBASIC
	Абсолютні координати
	Точка Останнього Посилання (ТОП)
	Відносні координати
	Приклад
	• Оператори PSET І PRESET
	• Прямі лінії, відрізки, прямокутники

	LINE [(Х_початок, В_початок)] - (Х_кінець, В_кінець) [ ,[ колір][,[B/BF],[,стиль%]]],
	Приклад
	Приклад (1)
	Приклад (2)
	Приклад (3)
	Приклад (4)
	• Використання кольору

	PAINT (X,Y),D,C
	X,Y - координати будь-якої точки в середині замкнутої ділянки, що розфарбовують; D - колір розфарбовування; C - колір границі ділянки.
	• Дуга, еліпс і сектор
	CIRCLE (X,Y), радіус, колір, початок, кінець, коефіцієнт
	Приклад
	Приклад (1)

	• Імітація руху на екрані
	Оператори GET і PUT
	Побудова графіків
	Приклад
	•


	ВСТУП
	ПРАКТИЧНА РОБОТА №1.
	АЛГОРИТМИ ЛІНІЙНИХ ОБЧИСЛЮВАЛЬНИХ ПРОЦЕСІВ
	ПРАКТИЧНА РОБОТА №2.
	ПОБУДОВА ЛІНІЙНОГО АЛГОРИТМУ ОБЧИСЛЕННЯ ПАРАМЕТРІВ
	ЕЛЕКТРИЧНИХ СХЕМ
	ПРАКТИЧНА РОБОТА №3.
	ПОБУДОВА АЛГОРИТМІВ ГІЛКОВИХ ОБЧИСЛЮВАЛЬНИХ
	ПРОЦЕСІВ
	ПРАКТИЧНА РОБОТА №4.
	ПОБУДОВА АЛГОРИТМІВ РОБОТІ З ОПЕРАТОРАМИ
	ЦИКЛІВ ТА МАСИВАМИ ДАНИХ.
	ПРАКТИЧНА РОБОТА №5.
	ПОБУДОВА АЛГОРИТМІВ
	З ВИКОРИСТАННЯМ ПРОЦЕДУР QBASIC  Мета роботи: Скласти алгоритм  з використанням процедур QBASIC  для квадратної матриці розміром 4х4.
	ПРАКТИЧНА РОБОТА № 6.
	ПОБУДУВАННЯ АЛГОРИТМІВ З ВИКОРИСТАННЯМ
	ОПЕРАТОРІВ РОБОТИ З ФАЙЛАМИ І ДАНИМИ.
	ПРАКТИЧНА РОБОТА № 7.
	ПОБУДОВА АЛГОРИТМІВ З ВИКОРИСТАННЯМ
	ГРАФІЧНИХ ОПЕРАТОРІВ.
	ПРАКТИЧНА РОБОТА №8.
	ВИВЧЕННЯ КОНФІГУРАЦІЇ ПАКЕТУ  WINDOWS.
	ДОДАТОК 1.1

