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IITanoBHi yuHi Ta yuyeHHUIi!

Bu mpucrymnaeTe o omaHyBaHHSA MIKIJIBHOTO Kypcy iH(GOpPMATHUKM 3 IOTINOJIEHUM
BUBUEHHAM. BU JOCATIM EeBHOTO PiBHA iH(poOpMAIifiHOI KYJBTYPH i 37aTHI caMOCTiiiHO
OBOJIOMiBaTU cydyacHMMHU iH(popmamiiHuMu TexHoJoriAmu. Ta imdopmarura — mysKe
IWHAMiYHA HayKa. li HOAAJBIN HANIPAMKM H TEMIIM PO3BUTKY 3HAYHOIO MipOIO0 BU3HA-
YaTUMYTbCA PiBHEM ITIiATOTOBKU JIOAel, AKi MaioTh I'PYHTOBHI 3HAHHA B Iifl raysi.

IIroro poky Bu OymeTe IpalloBaTH 3 HOBUMH IIPOTPAMHHMHU 3acob0aMu, peaJri-
30ByBaTu 0a30Bi aJjropuTMu 3acobaMu MOBUM IporpaMyBaHHs Python i cepemoBuima
nporpamyBanua IDLE Ta cTBOproBaTu Ii HaJAIITOBYBAaTH IPOTrpaMu 3a PO3POOJIEHHUMU
aJITOPUTMAaMU, OMAHYETe OCHOBHI e€Tanmyd Ta METOJO0JOTiI0 PO3POOKM IIPOTPaMHOTO 3a-
Oe3IeueHHs TOIIIO.

BakaemoBam ycrmixis,
asmopcvKUil KOJLeKmuea

IligpyuyHuK, AKWI BU TPUMAaeTe B PyKax, — Ball HAAIAHUNA IOMIUYHUK. ¥ HBOMY
BU 3HalijleTe 3aBHAHHA AJIA CAMOCTiHOrO BUKOHAHHS — BUKOHYITe iX Ha KOMII I0Tepi
3 HAaTXHEHHSIM, IIOBTOPIONTE TEOPETUUHUII MaTepiaj i BUKJAgaliTe OCHOBHI IOJIOMKEHHA
Ha mamnepi. Bu mMaeTe 3Mory mpoiTH KOMII'IOTePHE TeCTyBaHHS 3 aBTOMATHYHOIO IIepe-
BipKOIO pe3yJbTary.

ITurtauua nad mepeBipKM 3HAHB 1 3aBIAaHHSA AJIA CAMOCTIHOTO BUKOHAHHS BiIIOBi-
IaloTh TAKMM PiBHAM HABYAJbHUX JOCATHEHD:

— IIOYaTKOBUHU i cepemHimt
— JOoCTaTHil

— BUCOKHUMH

Y TeKcTi TaKOyK BUKOPHMCTAHO MO3HAUCHHS:
— INUTaHHSA Ha IIOBTOPEHHS
— O3HAYEHHs, BUCHOBOK

3BEpPHITh yBary

— I[iKaBO 3HATH

— B3aBIaHHA JJId BUKOHAHHA I OOMOBOPEHHA B mapax abo rpymax

<X 8 INESK{

— BIIPpaBU AJIdA JOMAIITHBOI'O BUKOHAHHSA



MATEMATUYHI OCHOBMWM

OBUYMCJIFOBAJIbHOI TEXHIKM

1.1. NMOHATTA CUCTEMU UYUCJ/IEHHA.
Mo3uyivHi i Heno3uWiHi CUCTEeMU YUCJIEHHSA

©000000000000000000000000000000000000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000
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YMOBHi 3HaKuK (CMmBOnN),
BMIKOPUCTOBYBaHi AN
MO3HaUYeHHs uucen,
Ha3mMBalTbCA Uudpamu.

Mpwuknag 1. &

Kinbkicue snauenusa muppu 7
y umcai 75 mopisuioe 70,

y umcai 39,75 — tiasku 0,7.
Y uwmcai 333 Tpiliku
03HAUAIOTh 3 COTHI — TpwHCTa,
3 ImecATKM — TPULIATH

i mpocto 3.
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Puc. 1.1. Tpeubka cuctema
ynceneHHs

3 AKUMU cucmemamu YUCJIeHHA 8U 8Xxe npawoeanu? qOMy, Ha

gawy OyMKy, 0ecamkoea cucmema € OOMiHylO4O 8 nobymi?

Yucaa BUHUKJIM B IMIMOOKY JaBHUHY AK 3aci6 mas jaiubm. 3i
3POCTAHHAM KiJBKOCTI mpeaMeTiB IiX yiKe CTajJl0 HeIOCTaTHLO,
i mis 3ammcyBaHHSA BEJIMKUX UMCes IIOTPiOHI Oyim iHImi crocoOmu.

CncteMa YNCNIEHHA — Lie CYKYMHICTb NpaBW 3anncyBaHHA
ynMcen 3a JOMOMOrot cUmBONiB (UMGPOBMX 3HaKIB) i BUKO-
HaHHA onepaui Hag HUMMW.

Andagit cucreMy YnciieHHS — CYKYIHICTh PP AJIA 3aIUCY
yucaa. Mu sammcyemo umcia 3a gomomMoroo ajndasity 3 10 mudp:
0,1, 2 3,4,5,6, 7,8, 9. I posymiemo, 1110 ogHa i Ta cama Imud-
pa Ha pisHUX MiclgxX y umcai Mae pisHi 3HaueHHA (mpuraazg 1).

Po3pisHAIOTE mO3UITiliHI Ta HEIMO3UIIiMHI CHCTEeMH YMCJIeHHS.

Henoguiiiinoo cucTeMo0 YNCIeHHs HAa3WBAIOTh CUCTEMY YUC-
JeHHs, Y AKIA KiJbKicHUII eKBiBaJeHT KOKHOI ITM(pH BU3HAYA-
€ThCA TiMbKU HMu@PO i He 3ajieKuUThb Bim ii mosmmii y s3amwmci
ypcga. CaMe 4YMCI0 BUBHAUAETLCA AK cyMa Hudp, 3 AKUX BOHO
CKJIAJAETHC.

Hemnosuiiifini cucteMu umcieHHs B icTopil JsroacTBa 3’sABUJINCS
nepmuMu. Y PiSHUX KYyTOUYKAaX CBIiTY PO3BUBAJIVICA BJIACHI CCTEMMU.
Hanpuknaz, ermnercbka, puMcbKa, KUTalcbKa, rpeibka (puc. 1.1).

€rumerchbka cucrteMa duciaenHsa BuHHKJIA B III TucawosmitTi mo
H. e. B CrapomaBHboMy €runri. [[Jigd mosHaueHHSA Ymces y Hili BU-
KOPHCTOBYBAJIMCA creriajbHi 3Haku — iepormidu. lepormihamu
Mo3HavYaJIUCs OCHOBHI umcJia, a B 3aluci iHIMMX ywmces ieporiipu
IIPOCTO TOBTOpIOBaJIMCA TOTPiOHY KinbKicTh pasiB. Ha pwme. 1.2
BimoOpaskeHo 3amuc uucia 345.

L < N AN

Puc. 1.2. TlogaHHA uncna 345 y ermneTcbKin cuctemi YMcneHHs
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Pumcbka cucrema umcienHA BUHUKJIA MOHAM 2,5 THCSAYi POKiB
Tomy B CrapomaBHbomy Pumi. Yucia B 1[iil cucTeMi 3anmcyoThCs
3a JOIIOMOTOIO JIiTep:

50 1000

Tak, y puMchbKiil cucremi umciaenusa pik 2021 Oyzme sammcaHo
ak MMXXI, a MMM oszHauae 3 Tucsaui.

3 HeMO3UIiHHUX CHUCTEM UHCJIEHHS B HaIlli IHI 30eperyiaca JuIle
puMcbKa cucteMma. IIpoTe i BoHa MaiiiKe He 3aCTOCOBYETHCA, OKPiM
TMO3HAUEHHS CTOJIITh, PO3AiJiB, TOMiB BugaHb ToIo (pumc. 1.3).

3arajioM, HEIO3MUIIiNHI CHCTeMHU UMCJICHHS NOCUTHL CKJALHI I
3alMCyBaHHs 4YWCeJl i BUKOHaHHS apudmeruuyHux nii. Tomy Bu-
KOPHCTOBYIOTH MO3UIIiHHI cucTeMu YMUCIeHHA. Y dYac KOMII IOTE€PHOL
TeXHIKM HaOyJ U IINPOKOT0 POBIOBCIOIKEHHS NeCATKOBAa, NBIAKO-
Ba, BiciMKoOBa, IIiCTHAAIIATKOBA Ta iHIII cHUCTeMU.

ITosuriiinoo cucTeMo0 dYWCJIEeHHS Ha3WBAIOTh CHUCTEMY YUC-
JIeHHA, Y AKIN KiJbKicHUT eKBiBaseHT Mu(pU B UUCIi 3aJIEKUTH
He TigbKU Bing il sHaueHHs, ajie ¥ Big moswuIrii B 3ammci uwmcaa.

Y nosumiiHMX cucTeMax YHCJIEHHA IO3UIlilo Iudpum B YMCIi
HasuBaIOTh Po3pAnoM. KOXKHUN pos3psAl Mae cBili HoMep.

A wyinoi uwacmuHu Yucsa BUKOPUCTOBYETBHCS TaKa HyMepa-
i po3pPsAAiB: MOJIOAIINI PO3PAJI I[IJIOTO YMCJIA MaE HOMEDP HYJb,
a KOYKHUII HACTYNHUIT 301JBIITYyETHCA HA OTUHUILIO.

Y 0Opobosiii wacmuHi ywucsa cCTaApIIni pos3psn MmMae Homep —1,
a KOXKHHUUM HaCTYHOHUH HOMEp 3MeHIIyeTbcs Ha ommuHuIlio. OTike,
AKINO I[iJla YacTWHA YucJia Ma€ 7 PO3pALiB, a ApoboBa — m PO3-
pAIiB, TO cTapIInii PO3pAL Iijol yacTUHU Mae Homep n—1, a Mo-
JOAINIVI PO3PsAA APOOOBOI WacTMHU — HOMEpP —m.

Y mosulifinmx cucreMax KOMKHUM pPO3PAN Mae CBOIO Bary.
Bona i BusHauae KiJbKicHUI eKBiBaJeHT Iu@pPU B IIbOMY PO3PS-
ni. 3 ypaxyBaHHAM HOMEpPa PO3PALY Ta OCHOBU CHUCTEMU UKCJIEH-

1.1. ToHATTS CncTeMMm... 5

Puc. 1.3. Npuknagn
BMKOPUCTaHHA PUMCbKUX Yncen

Deski npasuna
PUMCbKOI CCTEMU UMCNIEHHA

e Kinbka ogHakoBux undp,
3anuncaHi nocninb, AoOalTbCA:
' (tpu), XXX (TpnguATtb)

e Monogawa undpa, 3anmncaHa
npaBopyy Bif CTapLioi,
popaetbea: Xl (TprHaguATb)

e Monopwa undpa, 3anncaHa
niBopyY Bif CTapLUOI,
BiHiMaeTbcA: IX (neB'saTb), XL

Hs BU3HAYAETHCS KIJIbKiCHUI eKBiBajsieHT nudpu (Ipuraanm 2). (copok)
Mpuknag 2. ¥V Tabauili HaBegeHO KijgbKicHI eKBiBasleHTHU 1udp

yucJia Ha TPUKJIALL 3 AeCATKOBUM uucyiom 326,75.
Lndpa 3 2 7 5
Homep po3spagy 2 1 -1 -2
Bara pospsay 10% =100 10'=10  10%°=1 107"'=0,1 1072=0,01

KinbKicHMn ekBiBaneHT
undpn (KiNbKiCTb 0gMHULb, 3-100=300 2-10=20 6:-1=6
AKY no3Hayvae umbpa)

7-0,1=0,7 5-0,01=0,05
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MoABy cyyacHOI fecATKOBOI
MO3ULINHOI CUCTEMU UYNCNEHHA
MOB'A3YIOTb i3 NpauAMM
iHAINCbKMX yuyeHux. [MpaBuna
BMKOHAHHA apUdMeTUYHNX
Ji Ansa Hel onvcaB BeNKNIA
nepcbknin matemaTnk Anb-
Xopesmi. Hemae TouHoOI fatn
nosBK iHAINCbKOI CUCTemMm

UMCNIEHHA, YacoOM MNOosABK 11 onucy

BBaXkaloTb 850 pik.

Undpn 0, 1, 2,3, 4,5,6,7, 8,9,
AKI MW Ha3MBAEMO apabCbKumMu,

6ynu BuHangeHi B CrapofasHil
IHgii. Came 3BigTM yepes
apabcbKi KpaiHu gecaTkoBa
no3uuinHa cucTema UYMCcyeHHA
npunwna B €spony.

Bara undpu — BHeCOK, AKWIA
BOHa BHOCUTb Y 3HayeHHA
ymcna.

ICHYIOTb CUCTEMWN YUCNEHHS,
OCHOBa AKUX 6inblua 3a 10.

Y Takux cuctemax Ans 3anucy
uMbp BMKOPUCTOBYIOTb NiTEPU,

Hanpuknag, A o3Hadvae 10,
B — 11, C — 12 Towo.

Jlo OCHOBHHX XapaKTEPUCTUK MO3UIIIAHUX CHUCTEM UYHNCJIEHHSA
HaJIe)KaTh OCHOBa i 6asuc.

OCHOBOIO MO3ULINHOI CUCTEMM YMCIEHHA € KiNbKIiCTb Lndp,
AKI MOXKYTb BMKOPWCTOBYBATUCA B KOXHOMY po3pAfi umcna.

ba3ncom no3uUINHOI CUCTEMU YUCNEHHSA € MNOC/IAOBHICTb
uncen, AKi BU3HayalTb Bary po3pAgy i MOXYTb BMKOPUCTO-
BYBATNCA B KOXXHOMY PO3pAAi ymcna.

Bara pospazgiB y mos3umiiHUX cucTeMax TOPiBHIOE OCHOBi cuc-
TeMU YWCJEHHA y CTeleHi, 0 AOPiBHIOE HOoMepy po3pAxny. Hiasa
BU3HAUEHHA KiJIbKiCHOrO 3HaueHHA ITupu B HO3UIiNHIN cucre-
Mi umcjIeHHA HEOOXiZHO TMOMHOMKHUTH If0 Im(py Ha Bary pos3ps-
Iy, TaK BU3HAYAETHCA 11 BHECOK y 3arajibHe KiJbKiCcHe 3HAUEHHS
yucya (IpukJgang 3).

Mpuknag 3. &

Y nmecsatkoBomy umcai 947 uerBipKa CTOITH y poO3pAni 3 Ba-
roro 10, or:ke, BoHa Mae KijabKicHe 3HauenHsa 40, a B uwucii
0,6483 uerBipKa CTOITH y PO3pPAAL 3 Barorw 1072 =0,01, Tomy ii
BHecoK y umciio 0,04. Posrisimemo, K y AecATKOBOMY uucii 326

BU3HAUYAIOThCA KiJbKICHI eKBiBaJIeHTU KOKHOI Iudpu, AKi B cymi
maioTh came uucJso (puc. 1.4).

326
6%10°=6%1=6
2%101=2%10=20

3 #%102=3 * 100 =300
326 (cyma)

Puc. 1.4. NMigpaxyHoK BHeCKY Undp y 3HaUEHHA yncna

HasBy cucremMam 4YuCJeHHS HaLAlOTh 3a 3HAUEHHSIM OCHOBH.
3BHUYHA HAM CHUCTEMAa 3 JeCATbHMA UMCJIAMU HAa3WUBAETLCI Oecsam-
koeow. 1i 6asmc ckIamaioTh uymciaa — cremeHi uwmcia 10, gx mo-
maHo B Tabsuti (mpukiaan 4). A 0dgiilkosa cucmema YucieHHs Mae
ocuoBoo 2 — aBi mudpu: 0 i 1. Basucom 11iei cucremMu € cremeHi
ymeaa 2: 2+, 272, 28, 22 21 20 271 272 |

MNpuknag 4.

Basuc mecaTxkoBoi cucTeMM UMCICHHS:
..., 10", ..., 1000, 100, 10, 1, 0.1, 0.01, ...
Basuc nBifikoBOI cucTeMmu UMCJIEHHS:
.., 2" .., 16, 8, 4, 2, 1, 1/2, 1/4, ...



3a3Buyuail cuCTeMy UYHCJEHHS, Y AKili 3ammcame YKCJIO, IMO3HA-
4alOTh HIWKHIM iHZeKcoMm, Hanpukiaxn, 326,, 11001, Ileir samuc
Ha3MBAIOTh KOPOTKUM (3zoprHyma ¢opma). Poszoprymorw Gopmoro
3aImMCy 4YwucJia B MO3UIIWHIN cuUcTeMi UMCJIeHHS € cyMa AOOYyTKiB
mudp Yuca Ha Bary pos3pany, Y SKOMY CTOITh mudpa (Ipuraam 5).

L

o 0) 11001,. 3anwmmmemo uucia B PO3TOP-

Mpuknag 5.
Hano uwucio: a) 326
HYTi#t dopmi.

a) 326,,=6-10,,"+2:10,," +3-10,,°;
6) 11001,=1-2,,°+0-2,,' +0-2,,2 +1-2,,3 +1-2,,*.
3a sanumcom uwmcia 11001, moxkemo 3poOMTH BHUCHOBOK: 3HA-

YeHHs CTeIeHiB ABifiku 1, 8 i16 y IIbOMY YHCJIi €, a 3HAUeHHS
creneHiB 2 i 4 BigcyTHI.

Basucom cucreMm € IOCJIiJOBHICTH CTENEeHiB OCHOBU CHUCTEMU —
TeoMeTPUYHA IIPOTrpecia 3i BHAMEHHUKOM, KU JOPiBHIOE OCHOBI.
Taki mosuIlifiHi cucTeMu Has3sWBAIOTHCSA mpaduuillHumu. Y HeTpa-
oumiiinux 0asuc CKJIAJAeThCsA 3 UMceJa, AKi Ii He yTBOPIOIOTH.

@ 3anuTtaHHA ANA nepeBipKM 3HaHb

1 LLlo Ha3vBalTb CUCTEMOIO YMNCIIEHHA?

1.2. MNepeBeneHHs umncen... 7

=

MNprKnagom HeTpaguuinHmnx
caucTem € ¢pakmopianeHa
cucmema, y AKin Bara pospagy
BM3HAYAETbCA MOCNIAOBHICTIO
3HauyeHb dakTopianis umcen:
N=1, 21=2-1=2; 31=3:2-1=6;
41=24,

abo Dibonauuesa cucmema,
yncna AKOoI i € Barolo po3pAnis:
1, 1,2 3,5, 8,13,

Lllo Take OCHOBa CUCTEMUN YUCIIEHHS; 6a3unc?

2 fKi cuctemMn HasvBalTb MO3ULINHMMU; HEMO- S K BM3Ha4a€eTbCA Bara po3psagy B TPaaWLiiHiN
3NLINHUMIN? NMO3ULINHIN cUCTeMi YncneHHsa?

3 3anuwiTb y PUMCBKI CUCTEMI YNCNEHHS YMC- 6 Ckinbkn UNdpP Ma€e cMcTeMa YMCSIEHHA, OCHOBA
na 37,19 i 43. AKOI fopiBHIOE p. lMepeniviTb 1X, AKWO p=6.

3aBAaHHA OIS CAaMOCTIMHOro BMKOHAHHSA

1 3anuuwite uncna 5346 i 11011.1112 y po3ropHy-
Tin dopmi.

2 3anuuiTb Y PUMCBKii CUCTEMI YMCNEHHA CBIlA
PiK HapOAXeHHA Ta MOTOYHWI PIK.

1.2. NepeBeaeHHs uucen i3 AECATKOBOI CUCTEMU UYMUCIIEHHSA

B AOBiJIbHY i HaBNaKu

Ak 8nnusae po3miweHHA yugpu 8 4Yucai No3uyitHoI cucmemu
yucneHHAa? Aki popmu nodaHHA marome yucnaa?

Mwu ompalibOByBaTHUMEMO UYMCJIa 3 TPAAUIIMHUX CUCTEeM i Io-
pasy He IOBTOPIOBATHMMEMO, AKill caMe CHCTeMi HAJIeXKUTh YUCJIO.

1106 BM3HAUMTH BHECOK KOKHOI Iu(pu B YUCJO, CJiJ 3HAN-
™1 Ho0yToK mudpu i Baru po3pAny, y AKOMY BOHa CTOITh. [isa
3IifiCHeHHsA aHaJIidy BHECKY UYHMCJIO 3PYYHO 3aIUCYBaTU B PO320p-
Hymiil ¢popmi. Ile crocyeTbca Bcix umces, 3allICAaHUX Yy CHUCTeMax
3 OyAb-sIKOI0 OCHOBOIO (IpuKJiazm 1).

@
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Mpuknag 1.

Hamo uwmciyo: a) 1424; 6) 2AB. Busmaummo oTiKe, MOJKHa Bukopucratu mudpu: 0, 1, 2, 3, 4.
HalMeHIIle 3HAUEeHHS OCHOBU CHUCTEMU YHCJIEH- Yeworo 5 mudp. 3asHaumMo, MI0 B IIif cucTeMi
Hs, V SIKili 3amucaHe UYMCJIO, TA BHECOK KOXKHOI uyncaenns 10, = 5.
nudpu y 3HAYEHHS YucJja. 0) AmaJjoriuno ocmoBa Apyroro umcjaa 12, 60

AgaroputMm BuKoHaHHA: a) OcHOBa IIEPIIIOTO HaiGiapma nuppa B=1. 1 10,,=12, .
yncaa 5. Yomy? HaitGinpima mudpa B umcai 4, 3anuIieMo YucJja B PO3TOPHYTIHA (opmi:

a) 1424,=4-10,+2.10,'+4.10,2+1.10,3 = 4.5;,° +2-5,0' +4-5,,> +1.5,,° =
(nepeiidemo 0o decamkosoi cucmemu YUCJLEHHS)
=(4~1+2-5+4~25+1~125)10=(4+10+1OO+125)10=23910;

6) 2AB;, =11-12,,° +10-12,," +2-12,,* =(11-1+10-12+2-144), = (11+120+288), =319;,.

Y HaBemeHOMY TIPUKJAAi y 3alUCi Yymcaa B POSTOPHYTIN dopmi
BUKOPHUCTOBYBAJIM Bary pPO3PAAY y 3BUYHIA OJid HAC JeCATKOBiH
CHCTeMi UMCJIeHHs i PO3paxXyHKHN BHECKY IM(pp Te:X BeJlu B Hil,
TOMY OJpady OTPUMYBaJI1 3HAUYEHHA UYHMCJIa B AECATKOBIN cucTeMi.

Hna nmepeBeneHHA urcia 3 Oyab-AKOI MOBUILITHOI CUCTEMU YUC-
JIEHHS B JECATKOBY HEOOXiTHO OOUMCJIUTH CyMy HOOYTKiB ITudp
ympesa Ha Bary pospsany, v SKOMY poaMmireHa mudpa.

Posriaremo npukjaan 2 — IepeBeleHHs Yucja 3 ypaxyBaHHIM
IpoOOBOI YACTUHU.

Mpuknag 2.

Hano umcmo: a) 326,25,,; 6) 11001.111,. ITepeBegemo umcCJIO B AECATKOBY CHCTEMY UMC-
JIEHHSI 3 ypaxyBaHHAM APoOOBOI YaCTHHMU.

a) 326,25,,=3-10%+2.10"+6-10°+2-107" +5-10 % =

=3-100+2-10+6~1+i+i=326,2510;
10 100

6) 11001.111,=1-2°+0-2'+0-22 +1-.2° +1.2* +1.27" +1.272+1.273 =
=1-1+0-2+0-4+1-8+1-16+0,5+0,25+0,125= 25,875, -

VY xomm’roTepax OCHOBHOIO € ABiliKOBA ITO3UIlifiHA CHCTEeMa UKC-
JeHHsa i3 cumBoaamMu O i 1. BHUKOpPHCTOBYIOTH TAKOMK CHUCTEMU
YUCJIeHHS 3 OCHOBOIO 16 (3a3Buuail y Iifi cucTeMi 3alIUCYIOTh HY-
MepaIilo KOMipoK mam’aTi; KOogu KOJbOPiB).

3araJjioM, MOKHA IOMOBHUTHUCH i Mos3HauaTu Hudpu, 3HAUYEHHS
akux Oigbmre 10, Oyap-axuMuy JiTepamMu. AJie B OCHOBax iH(op-
MAaTHKK 3a3BUYail JOTPUMYIOTHBCSI TaKUX IIPaBUJ MaTeMaTUKU:
I 3aIMCy YWCEeJ Yy CUCTEMi 3 OCHOBOIO p >10 BUKOPHCTOBYIOTH
IecsaTKOBI mudpu Ta JiTepu JIATUHCBKOrOo aJipaBiTy.

Takux unodp moxe 6yTn

36, ToMy AnAa 3anucy

yncna 3 OCHOBOKW p>36
3arafnbHOMNPUAHATUX NPaBU He
icHye.



Posriaaemo mpukaagu nepeBeneHHA uucesa (Mpuraagu 3 i 4).

MNpuknag 3. &

ITepesepemo umcio 92C8,, i3 MIICTHAAIATKOBOL CUCTEMHU
YUCJEHHSA B IECATKOBY:

92C8,5=8-10,,"+C-10,5' +2-10,,*+9-10,4° =

=8-16,,° +C-16,," +2-16,,% +9-16,,> =37576 .

L

IlepeBesemo umcno 435g i3 BiciMKOBOI cucTeMU YHCIEHHS
B JIleCATKOBY:

4354 =5-10 +3-10' +7-10%5 =5.8°,, +3-81, +7-82,) =477, -

Mpuknag 4.

IJia mepeBeleHHsS I[iJIOi YaCTUMHU dYHCEJ 3 P-KOBOI cCHUCTEMU
UUCJIEHHS B IeCATKOBY HOTPIOHO IMOMIiJIWTH IiJy YaCTHHY YHCJa
HAIIiJI0 HA p — OCHOBY Ti€l CUCTEMU YUCJEHHHA, Y AKY IePEBOIATH
YHUCJI0 Ta OKPEeMO 3aIlCaTH OCTauy Bin HiJIeHHS.

Haii ciuig oTpmMaHy YacTKy I[1JIOYMCJIOBOTO MiJIEHHS IIOCJIi-
JTOBHO TOMiJINTU HA p — IOBTOPIOWTE KPOoKW 1 i 2, mOKM He OTpU-
MaeMO YacTKy, IO AOPiBHIOE HYJIO. ¥YBech uac BapTo (pikcyBaTu
ocrauy B IOPAAKY iX OOUYMCIeHHS — SAKIIO BOHM BimcyTHi, TO
sanucyiite 0 060B’s13K0B0. IloTiM ImOTPiOHO 3ammcaTy OoCTadi B IIO-
PAIKY, O0EepHEHOMY OO0 IOPAAKY IX oTpuMaHHA (BiJ OCTaHHBOI'O
JI0 TIEPIIIOro), — BOHU i € I[iJIOI0 YaCTUHOIO UHMCJa B CHUCTEeMi 3 oc-
HOBOIO p.

Bynp-Ake umcjio MOKHA IMOJATHU y ABIMKOBilI cucTeMi umcJeH-
HS, IHIMIUMU cJaoBaMu: OyAb-AKe YMCJIO MOYKHA 3aMUCATU AK CYyMY
CcTemeHiB uucaa 2.

Hnaa mnepeBenernssa Apo0OBOI YaCTUHU 4YKCJa HMOTPIOHO HOMHO-
JKUTU APOOOBY YaCTWHY YMCJIa HA p — OCHOBY Tiel cucremw,
y AKY TIEePEeBOAATH UMCJIO TA OKPEMO 3aIlMCATH OTPUMAHY JPOOOBY
YACTUHY JOOYTKY Ta IIiJy.

Hani caim mocaijoBHO MOMHOMKUTU OTPUMAHY APOOOBY UaCTH-
HY MOOyTKY Ha p — IIOBTOpIOWTEe KpoKu 1 i 2; y npoboBiit uacTuHi
baskaHO OTpMMAaTH HYJIb. YBech yac BapTo (ikcyBaTu IIiji 3HAa-
YeHHA JOOYTKY B MOPAAKY iX OTPMMaHHS — AKINO TaKi BifCyTHI,
sanumniite 0. ITorim moTpibHO 3amucatu pesyabraT. IIpama mocuri-
IOBHICTH I[IJIMX 3HAUEHb (3aIMCAHUX y MOPAAKY IX OTPUMAaHHS)
i € 1po60BOI0 YACTHMHOIO YKCJA B CHCTEMi 3 OCHOBOIO p.

IIpu mepeBefeHHI B cucTeMy UHCJIeHHS 3 OCHOBOIO p >10 y 3a-
nuci ymesaa HeoOXiJHO 3amucaTH 4YKCJIa, OTPUMAHI K Ilija ua-
cTuHa OOOYTKY, a umucia, Oijabmri 3a 10 y mecATKOBill cucremi,
nu@dpaMm HOBOIL CHUCTEMHU UMCJIEHHSA.

1.2. MNepeBeneHHs umncen... 9

Y TUX cucTemax UMCNEeHHS,

B AKMX OCHOBa p binblua

3a 10, onA nosHauveHHA unbp
BMKOPWCTOBYIOTb eCATb
[ecATKOBUX Undp i Oyksu
naTMHCbKoro andasity:
0,123,456,78 9A,BC
i T

[na nepeBefeHHA uncna

3 JeCATKOBOI cnctemu
UMCNIEHHA B iHLY MNO3ULiHY
JiloTb npaBuna ana uinoi

i 4pobOoBOI YaCTVHW YnUCna.

MNepeBecTn uncna 3 ofHiel

CUCTEMU UYMCIIEHHA B iHLWY

MOXHa 3a AOMOMOrOI0 OHJaNH-

KanbKynaropa.

OnAa yboro notpibHo:

e y dopmi KanbkynaTopa
BBECTU 4YMUCIIO

® 3a3HauuTK, y AKIN cucTemi
UYNCSIEHHA YMCIIO NOJaHO

e BUOPATU CUCTEMY UYUCIIEHHSA,
B AKY NOTpibHO nepesecTu
yncno

e HaTtucHyTu Mopaxysatm



10 Po3ain 1
PosriaHemMo mpuUKJIanu IepeBeeHHs uucesa (Dpukgazu 5 i 6).
fAx G6aummo, HiaAUTH MOMKHA YCHO I ofpasy 3aluCcyBaTU pes3yJbTa-
T, a00 TUCHMOBO (Y CTOBIUUK).
Mpuknag 5. Mpuknag 6.
ITepesememo uucio 25,875 ) y OBIAKO- ITepesememo umcino 37576, 3 HECATKOBOI CHUCTEMU

By CHUCTEeMYy 4YMCJICEHHA. YUCJIEHHA

3aincHioeMo 3aincHIDEMO

uinoumcnose  MHOXeHHs 0,875 _37576
AineHHA 25 Ha 2 Ha 2 32
. ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, _55
T 48

YacTMHa YacTuHa
7
64
136
128
8

y mricTHaAIATKOBY (puc. 1.5).

‘ 16
2348 16
16 146 16
T 144 9 16
64 2 0 0
108 2
96
12

37576,, = 92C8,,

Puc. 1.5. NepeBeneHHa uncna

3 JeCATKOBOI CUCTEMU YNCIIEHHA y LUiCTHaﬂLlﬂTKOBy

@ 3anuTaHHSA A9 NepeBipKM 3HaHb

1 Ak 3anucyloTb undpn B CUCTeMax, OCHOBA

Aakux p > 107

2 K OTpUMATV 3HauYeHHs yncna 6yab-AKoi Mno-
3ULINHOI CUCTEMU B AECATKOBIN cuctemi?

3 Onuwitb anropntT™ nepeBeaeHHA LinNnx vmcen
3 OAHI€l CUCTEMWN UYNCNEHHA B iHLUY.

4 OnuuwiTb anroputTM nepeBeaeHHA OPO6OBUX

umcen 3 OAHIEl CUCTEMUN UYNCNEHHA B iHLLY.

5 fK BNVMHE Ha 3HAYeHHA YnCia B CUCTEMI YNC-
NeHHA 3 OCHOBOW p > 10 NOMWUSIKOBUIA 3anuc
y po3pAgi ABOUUPPOBOro 3HAUeHHA 3aMicTb
CUMBONY NaTUHCbKoro andasity? Bignosigb
ob6rpyHTyinTte. HaBegitb npuknagu.

AK BMIMHE Ha 3HAYeHHA uyucia B CUCTEMI UYNC-
NIEHHA 3 OCHOBOK p AofdaBaHHA 0 B KiHeub
uinoi yactmHu? Bignosigb o6rpyHTynTe. Hage-
DiTb npuknagw.

3aBaaHHA ANA CaMOCTIMHOro BUKOHaHHS

1 3anuuwite uncno 488 (pecATkoBa cucTema
UNCNIEHHA) Yy [ABINKOBIN, BICIMKOBIN i LWicT-
HaOUATKOBIN cucTeMax uucneHHsa. [lepese-
OiTb y OeCATKOBY CUCTEMY UMCIIEHHA 4UCno

A(2) = 1011011,101.

Mepesepitb uncno A(10) = 49,375 y ABinkoBy
CUCTEMY YMCIEHHS.

3 3HalgiTb [eCcATKOBE 3HaueHHA yuchna:
a) 8.2516; 6) 1356.

4 TNepe.epitb uncno A(8) = 47,125 y pecaTKoBy
CUCTEeMY UMCIEHHA, a 3 OeCATKOBOI — Yy [ABi-
KOBY.



1.3. [IBilkoBa Ta... 11

1.3. [IBiiKOBa Ta WICTHAALSATKOBA CUCTEMM UYMUCJIEHHS.
OnpauoBaHHA CUCTEM UYMUCJIEHHSI, OCHOBOKO SIKMX

€ cTeniHb Yucna 2

Y Oecamkosili cucmemi 4ucsieHHA 8i06yBAEMbCA nepeHeceHHA
3 Hy/1b08020 8 nepuwiuli po3pA0, AKWO € nepebinbleHHA 3Ha4YeH-
HA 9. llpu nepebinblieHHi AK020 3Ha4YeHHA 8i06ysaEMbCA nepeHe-
CeHHA 8 HacmynHul po3pA0 y 8iciMKoeili cucmemi; y wicmHao-
ysamekositi?

B oOuwncaioBasbHiNI TeXHIIl AJIsg ompamioBaHHA OAaHUX BUKO-
PHCTOBYIOTHL [OBIiIKOBY, BiCIMKOBY i IIIiCTHAAIIATKOBY CHUCTEMU
yucJeHHA. Po3risgHeMo IOPiBHAJBHY TaOJIHUIII0 3aINCy IECATKO-
BUX UMCeJ Yy IIUX CHCTeMaX, HaBeleHy IpaBopy4. I3 Tabauili Bum-
HO, IO 3aIIlC OOJHAKOBUX JECATKOBUX UYNCEJI Yy PiBHUX cHUCTeMax
YKCJEHHA MICTUTH DPisHY KiabKicTh pospaniB. OcKinbku 16=2%,
a 8=23, TO IJiA 3alMUCy OTHOTO IIIiCTHAAIATKOBOTO PO3PANY He-
00XimHO YOTHMPH ABiNKOBI po3psaau, a IJs OZHOTO BiCiMKOBOIO
po3pALy — TpPU OBIAKOBI.

1 4eTBIipKOBOI cucTeMHU YNCJIeHHS HeoOXiZHO aBa pPO3PSaAU
IBiliKoBOI, 60 4=22%, Cremins IIpA OCHOBI 2 BU3HAUYAE KiJIbKiCTh
OBIKOBUX PO3PALiB, HEOOXIOHMX IJs 3amucy ongHiel mudpu.

SAxrIo ocHoBa ofmHiel cucTeMU UYHCJIEHHS € I[iJINM CTeIeHeM OcC-
HOBM iHIIIOI CHCTEeMHU UYMCJEeHHs, TO IpaBuUJja HepeBeleHHs 3aIlncy
Yuces MidK TAaKMMU CHUCTEeMaMM CIIPOINYIOThCcsA. 15 mepeBeseHHA
yucja i3 CUCTEMHM 3 OCHOBOIO, 3HAUYEHHS AKOI € CTeleHeM YNC-
Ja 2, y OBIiKOBY HeOOXimHO 3ammcaTy 3HAUEHHA KOKHOI Iudpu
y OBiKOBi# cucTeMi YHMCJIEHHS — OTPUMAEMO T'PYHHN CHUMBOJIiB.

3acTocyeMO HaBeleHe IIPAaBUJIO Ha IpUKJIagax 1-3.

3 mpurJjgany 1 BumHO, IO KOXKHY Hu@Py BiciMKOBOI cucreMu
YUCJeHHSA 3aMiHMJIM TpydoaMu 3 TPbOX PO3PAniB (106 oTpuma-
™1 8, OBiliKy HeoOXimHO mimHecTH mo cremeHs 3) i samucanum 3HA-
yeHHA IU(P y ABINKOBi# cucremi.

3BepHiTH yBary Ha Apyry mudpy: 3g=11,, ame B rpymni mae
Oytu Tpm pospsaau, Tomy 3, sanucanau Ak 011,. Hampuxian,
€ apo6ose umcao 0,2 .. Hubpy 2 HeoOXimHO sammucaTd B IpyIi
3 wotupma pospagamu ak 0010, i Toxi 0,2,4 =0,0010, a6o 0,001,.

@ [na nepeBegeHHA umMcna 3 [BINKOBOI CUCTEMM UMUCHEH-

HA Yy YMCNO B CUCTEMi 3 OCHOBOIO, WO € CTeneHeMm [ABIiNKu
(p = 2", HeobXigHO B LiMiA YaCTUHI LUbOro umMcia crpaea
HaniBo, a y ApoOOBin — 3/iBa HamnpaBO CTBOPUTK TPYMNU
po3pAgiB (KiNbKICTb CMMBONIB Yy KOXHIll rpyni AoOpiBHIOBaTU-
Me CTeMeHIo n) i 3anncaT 3HaYEHHA KOXHOI Fpynn B HOBIN
cncTeMi yncneHHa (mpuknag 2).

Ilig gyac mmepeBemenHA YmMcia 3 IBIMKOBOI CUCTEMU CJIiJ YBaKHO
BU3HAUATU TPynu. 3 NPUKJIAAY 3 BUMHO, II0 B KpaWHIiN IpaBii

MopiBHsANbHa TabnuusA
3anucy AecATKOBUX yucen
y Pi3HMX CMCTeMaXx YMNCNEeHHA

8 2

0 0

'I 1

2 10

3 1"

4 100

5 101

6 110

7 1

10 1000

1 1001

12 1010

13 1011

14 1100

3 D 15 1101
.......... O R 1110
.......... s 1n11
Mpuknag 1. &

Ilopo3pAgHO TIepeBeIeMo YuC-
J0 735, 3 BiCiMKOBOI cucTemMu
YUCJEeHHA y OBiAKOBY.

7 3 5

[a]a] fofa]a] [1]o]1]

735, = 111011101,
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Mpuknag 2.

Po3pin 1

rpymi 1ijgoi yacTuHu HeoOximmo momaBatu 0 3.i6a, a B KpabHik
JiBi#t rpymi apo6oBoi yactTuHu 0 HeoOXimHO momaBaTu cnpasa. 3a

HOBaMHU, IIIO € CTEIIeHAMM 4YHcCJia 2, BHUKOPHUCTOBYIOUHM ﬂBiI';IKOBy

& UM IIPAaBUJIOM 3PYYHO IIePETBOPIOBATH YMCJA B CHUCTEMax 3 OC-

Yucmo 7CA,5E , y nBiliKoBi

cUCTeMi Mae TaKUil 3aIluc:
11111001010,01011110,.

AKWoO 3anmnc yncen No3HaunTK
nitepoto A, TO OTPUMAEMO TaKi
NAHLIOXKKW: A16 - A2 — A8

MNpuknag 3.

cCuCTeMY [ OTPUMAHHSA IIPOMiXKHOT'O Pe3yJbTary.

L

Y KpaiiHix rpymax o BimgmoBigHocTi HeoOximmiit KijgbkocTi

POBPAIiIB cJig mommcaTH HyJi: y IJIiH yacTuHi 3JiBa, y ApoOoOBiit
yacTuHi cupaBa (auB. puc. 1.7).

0110

1110, 1010

6 D, A

abo A, > A, — A,

AJTOPUTM BUKOHAHHA il JJIA JaHIIOKKA A — A, - A

1101110,1012 = 6D,A

Puc. 1.7.Nopo3psaaHe nepesefjeHHA Yncna
3 ABINKOBOI CUCTEMW YNCNEHHA Y BICIMKOBY

8

Ona KoxkHOT undpn WiCTHaAUATKOBOrO NMOAAHHA YMCia 3anuwiTb 1T ABINKOBWIA

OTpuMaHe ABifIKOBe UMCNO POo3nofiNiTb Ha rpynu 3 TPbox po3psgis. He 3aby-

KoXHy oTpuMaHy rpyny ABIiIKOBOro umcnia 3aMiHiTb undpoto y BiCiMKOBIN cu-

Kpok "1 ekgisanenT, cTeOpiolouM rpyni no 4 pospaan
Kpok "2 pajite npo kpaitHi 0 3a notpe6u
Kpok '3 (remi. Otpumaiite Bicimkose umcno

@ 3anuTaHHSA ANA NepeBipKkuM 3HaHb

1

MoAcHiTb NpaBuna nepeBefeHHA Yncen cucre-
MW 3 OCHOBOIO 2" y ABIIKOBE 4MCIIO.

MoAcHiTb npaBuna nepeBedeHHA ABIIKOBMX
yncen y umcna cMcTemMu 3 ocHoBow 2.

Mepeseaitb umcno 1110101,011, y BicimkoBy
CUCTEMY YMCNEHHA. 3anuWiTb KiNbKiCTb po3-

pAgis.

Mepesedite uncno 1110101,011, y wicTHaguAT-
KOBY CUCTEMY YMCNEHHA. 3anuuWiTb KinbKiCTb
po3pAgi..

[MoAcHITb pi3HMUO B  KiNbKOCTIi  po3pAgis
Yy yncnax — pesynbratax BUKOHaHHA n. 3 i 4.

MepeBepniTb uncno — pe3ynbrTaT BUKOHAHHA
N. 4 y YeTBiPKOBY CMCTEMY UMCNEHHA.

3aBAaHHA AN CaMOCTIMHOro BUMKOHaHHSA

1

MepeBepitb uncno A(16) = D1,6 y ABiNKkoBy
cucTemy, a 3 ABiikoBoi — Y BicimkoBy. O6unc-
NiTb YNCNa B WICTHAAUATKOBIN i BICIMKOBIN CU-
CcTemax B [ECATKOBIN cucTemi — pe3ynbraTu
MatoTb 36iraTucs.

2 Tepesegitb uncno A(10) = 140,75 y wicTHag-

LATKOBY CMCTEMY YMCIIEHHS, @ B WiCTHAALATKO-
BOI — Y ABINKOBY, a dani i3 ABINKOBOI — 3HOB
Y REeCATKOBY.



1.4. ApucdmMeTnuHI onepauii y ABIAKOBIN

i I.IJICTHaALISITKOBIM cucremMax l--IMCﬂeHHSI

lMpuzadatime npasuna 000ABAHHA i BIOHIMAHHA Yuces y cmoen-
YUK y 0ecaamKosil cucmemi YucC/1eHHs.

Bu 3HaeTre, 1110 OCHOBOIO CHCTEMH YHCJIEHHSA € PO3MipHiCcTL aJ-
dasiry 1iei cucremu. 3HaUeHHs, HA OMUHUINIO OiJIbIlIe PO3MipPHOCTI
andasity B Oyab-akiit cucremi, Bixe Oyne samnmcano ax 10, xe
p — ocHoBa. I3 BOT0 BUIIINBAE HO8E MJAYMAYEHHS NOHAMMS OC-
HOBHU: Ile¢ Te MiHiMaJbHe 3HAUEHHA B OJHOMY PO3pPAIi, IpH Iepe-
BUIIIEHHI AKOT0 Bif0yBa€eThCsA MEPEHECEeHHs B HACTYIHUI PO3PS/I.

HiticHo, y ABIKOBifI cucTeMi YWCJIEHHS A 3allUCy 4YHCesa
BUKOPUCTOBYIOThCcA cuMBoam 0 i 1. SIKIMo BHACHiIOK BUKOHAHHSA
Oyab-AKOI omeparlii 6yae oTpuMaHO 3HAYEeHHS 2, TO BiJOyBaeThCs
IIepeHeCceHHs OAWHUIIL B IEePIINI HACTYyOHMI pospan i 2, =10, .

1.4. ApudmeTyHi onepauii... 13

MpaBuna apudmMeTnUHMX Iin

i3 usncnamm B ycCix cuctemax
UMCNeHHA ofHaKoBi. JloaaBaHHA
umdp 30INCHIOETbCA NMOCiIAOBHO,
po3pAgd 3a po3pAgomMm,
NOYNHAUN 3 MOJIOALLOFO,

3 ypaxyBaHHAM OAVHMLb
NnepeHeceHHs 3 MEHLIOro Ao
GinbLioro.

MNpuknag 1.

36inpmumo 3, =11, ma 1: gomamo mOpO3-
pPAIHO — Y HYJBOBOMY PO3PAAi OTPUMAEMO
1+1=2,,. Ane B axadasiri ABifiKOBOi cucTemu
YHuCJIeHHA BiAcyTHA 2, ii sHavenmHa 10, — Bix-
OyJI0oCch TIepeHeceHHs B iHIIUNA (TIepIiIuii) po3psam,
AK Y 3BUYHIA HaAM OECATKOBIA cucTeMi mpu 10-
naBauHi: 9+ 1. Hagausi Bike B mepiioMmy pos3psii
mo maaBHol 1 momamo mepeneceny 1.

L

3uoBy orpumaemo 2, =10, i sarambHmA De-
synbrar, 4,, yxe Oyne sanucano ax 100,.

Tax BimOyBaeThcA 3 yciMa MOSUIIAHWUMU CHUC-
TeMaMu umncJeHHs. Hampukianm, momamo y Bicim-
KOBi#1 cucremi 6+3. ¥V gmecATKOBili cucrtemi 1€
Oyne 9,,, a y BiciMKOBi#i — 8 oguHuNb i3 9 me-
peHeceTbCA B HACTyImHUH pospax Ak 10,, a B mo-
nepefiHbOMY sasumuTbea 1: 6,+3, =11,

IToBTOpUMO BUKOHaHHA apuMEeTHUHUX MOil Y AECATKOBIiN cuc-
Temi uuciaeHHs. Ha puc. 1.8 ogHOpPazoBO IIOKazaHO IIePeHECEHHSA
Yy cTapimuii pos3pdal y AeCATKOBiN cucTeMmi.

Posrianemo inmi nmpukaanm gomaBaHHA (mpukjgazu 2 i 3).

MNpwuknag 2. &

Bukonaemo momaBaHHA y ABIKOBi#l cucTeMi umcaeHHA.
IMpuragaemo: 0, +1, =15; 1,+05=15; 0, +0, =0,; 1, +1, =10,.
1011,11
101,101
10001,011

Maemo:

Pesynbrar momaBamusa 1mudp a i b B ogHOMY po3psAni B cucTeMmi
YMCJIEHHS 3 OCHOBOIO ¢ BU3HAYAETHCS 34 TAKUM IIPABUJIOM:

a+b, akuio a+b<q,

a+b :{a+b—q, AKImo a+b>q»

Puc. 1.8. [JopaBaHHA uncen
y BeCATKOBIN CUCTEMI YNCTTEHHA
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Ie a i b — nudpu, 10 AOJAIOTHCSA; ¢ — OCHOBA CUCTEMU UNC-
JeHHaA. SKmo cyma aBox mudp Oigbina abo MOpiBHIOE cucTeMi
YUCJIeHHS, B3’SIBJIAECTHCA ONUHUIIA IIePeHeCeHHs y HaWOIMMKUUNA

CTapIIUi PO3PL.

MNpwuknag 3.

BukonaemMo [qomaBaHHA IIiCTHAAIIATKOBUX 3BUYHY HaM JECATKOBY CHUCTEMY, aJKe 3HAEMO
uucen 7AB,5,, i C1D,F . [lnsa spydHOCTi B OIe- €KBiBaJIeHT MIiCTHAIIIATKOBOI MUMPU B IECATKO-
pamigx i3 mudpamu OygeMO BUKOPHUCTOBYBAaTHU Bi#i cmcTeMi.

3anmwaetbcs ~ MMepeHocuTbea
B po3pAgi . B CTapwuii po3pag
4 1
9
C
3 1

7AB,5

+
Takum umaom, TAB,5,5+ C1D,Fs =13C9,4,, a6o _ C1D,F

B onepauii fogaBaHHA
BifOyBa€eTbCA MepeHeceHHA
OAVHULI [0 CTapLloro pospagy,
a Npwv BiAHIMaHHI, HaBnNaku, 3i
CTapworo po3pagy 6epetbca
OAVHULA B MONOALWNNA, AKLLO

B HbOMY LiMdpa 3MeHLIYyBaHOro
MeHLLa 3a unbpy y BiA'’EMHUKY.

Y kKomn'loTepi onepadid
BiIHIMAHHA 3[iINCHIOETbCA
iHaKLe: yepe3 obunCNeHHs
[OJaTKOBOro Kofy [ABINKOBOro
noJaHHA Yncna i noganblue
JOJaBaHHA LbOro Kogy.

13C9,4

Ilepen smificHeHHaAM omepallii AOIIJIBHO IIpOoaHAJIidyBaTH 3Ha-
YeHHs 4YMCeJ, IOTIM BigHATH Bij OiJBIIOro uYmcja MeEHIe i BHU-
3HAUYNTH 3HAK pPe3yJabTaTy 3aJIe;KHO BiJf 3HAUEHb 3MEHIIYBAaHOI'O
i Big’emHuKa. fIKINO 3MeHIIyBaHe Oijibllle 3a Bi’€MHUK, OTPUMY-
I0OTh OOJATHUU pPe3yJbTaT; AKINO MEHIIle 3a BiJ€MHUK — Bim'em-
HUHA.

Pesgyabrar BigHiMmamua aBox mudp a i b B ogHOMY pO3pPAmi
B CHUCTEMi UYMCJIEHHS 3 OCHOBOIO ¢ BM3HAUAETHCA 3a TAKUM IIpa-
BILJIOM:

a—>b, axiro a=b,
a-b=
qg+a-b, axkmo a<b,

le @ — 3MeHIIyBaHe i b Bi’éMHUK; ¢ — OCHOBAa CUCTEMU UYUCJIEH-
Ha. SKmo nmumdpa 3MEHIITYyBAHOTO MEHINA 3a mudpy Big’eMHHKA,
3aII03UYYETLCA OAUHUIA 3 HAWOIMMKYOTO CTAPIIIOTO PO3PSAY.

Ha yHaouHeHHA orepallii BifHiMaHHA PO3TVIAHEMO ITpUKJazg 4.

Amnajioriuso momaBaHHIO TePeHECEHHsS MixK pospsagaMy 3mif-
CHIOETHCA i B omepamiAx MHOMKeHHs. MHOMXHUTH IBiliKOBI umcia
IIPOCTO, aJsKe B pesyabTaTi orpumyemo abo 0, abo 1, i miarmx
epeHeceHb B iHINIUI PO3Psa He BigOyBaeThbCs:
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MNpuknag 4.

Buxonaemo Bigmimamra EA8,D,; —7TBC,A ;. Cropucraemocsa Tabiauiero.

Pesynbtat Yn € 3ano3myeHHsA Bbepetbca 3i
BifHiMaHHA B po3pAgi B CTapLIOMYy PO3pAAiI - CTaplioro pospaay

-1 Dig=A=1315-10,5=3,5=34 § — § —

Po3pap

816 =Cie =106 +815 —C16 =181 —Ci =
=24,,-12,5=12,,=Cy¢

2 Ei6 =1-716 =141 —1-715=6;0 =046 — —

Orpumaemo pesynsrar: EA8,D;3—7TBC,A,; =6EC,34.

Y npukaani 5 MHOMKEHHS 3iMCHIOBAJIM Yy CTOBIIUMK i3 3CyBOM &
KOJIOBOT'O HACTYIIHOTO AOOYTKY BJIiBO. ¥ KOMIT'IOTepPax MHOKEHHS Mpuknag 5. BukoHaemo
BUKOHYETHCSA, MOUMHAIOUN 3i CTAPIIIOr0 PO3PALY MHOMKHUKA, ITPU
IIBOMY YacTKOBi JOOYTKHN 3CyBalOThCsS HIpaBopyd (mpukxiand 6).

3 iHmIUMU cucTeMaMUu YWCJIeHHS BUHUKAIOTH TPYAHOINI B 00- x110,1
YUCJEHHAX: AKINO IIPU JONABAHHI B CTAPIIUUN PO3PAI IEePEHOCUTh- &’1
ca 1, To B pe3ysibTaTi MHOYKEHHS IIe YMCJIO 3HAUHO 30iJbIITYETHCA 1101
i BapTO MaTM TAOJUITIO0 AOOYTKIB IMMp CUCTEMU UMCJIEHHS. + 1101

B 000x HaBemeHMx TAOAUIAX JiBa BepXHA KJIITHMHKA MiCTHUTh 1101
3HAYEHHA OCHOBU: 10110,11

67 8 9 AB CDE F ‘}

5
5

A C E 10 12 14 16 18 1A 1C 1E
F 12 15 18 1B 1E 21 24 27 2A 2D :
10 14 18 1C 20 24 28 2C 30 34 38 3C o TOMHOTHTE L TAR
14 19 1E 23 28 2D 32 37 3C 41 46 4B Xl}(l)’;
12 18 1E 24 2A 30 36 3C 42 48 4E 54 SA i1
15 1C 23 2A 31 38 3F 46 4D 54 5B 62 69 + 1101
18 20 28 30 38 40 48 50 58 60 68 70 78 1101
12 1B 24 2D 36 3F 48 51 5A 63 6C 75 7E 87 10110,11
14 1E 28 32 3C 46 50 5A 64 6E 78 82 8C 96
16 21 2C 37 42 4D 58 63 6E 79 84 8F O9A A5
18 24 30 3C 48 54 60 6C 78 84 90 9C A8 B4
1A 27 34 41 4E 5B 68 75 82 8F 9C A9 B6 C3
1C 2A 38 46 54 62 70 7E 8C 9A A8 B6 C4 D2
1E 2D 3C 4B 5A 69 78 8 96 A5 B4 (3 D2 El

muHockeHHa 110,1,-11,1,,

Mpuknag 6. Ti cami umcaa MOXK-
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Y nporpamyBaHHi BKa3yloTb Ha
Te,
BUAINUTM Ni 3HAYEHHSA
3MiHHMX. TOX HenpaBusibHe
NPOrHO3yBaHHA MOXe
npu3BecTV OO MepeHeceHHA
B po3pAfd, AKOro B NofdaHHi
4yncna BXe He iCHYyeE.

Mpuknan 7. Bukonaemo mHoxeHHa 2F96-A 5. Cropucraemocsa Tabiauiero.

1 - Ags916=5A6

2 5161+ AFg =516 19616 =98

3 916t A6 216 =916 +1416=1D;4

4 1

Orpumanu pesynbrar: 2F9.4-A 5 =1DBA 4.

. 3anuwaeTtbca

MNepeHocuTbCA
B pospAAi Yy cTapwwui pospaa
A 5
B 5
b :

Muo:keHHA 6araTopo3PATHUX UKUCE] 3TiHCHIOETHCA aHAaJOTiUHO

CKiNbKM Mam’siTi HeobXxigHoO

MIPUKJAAy 5 3a IpaBUJIaMH MHOYKEHHS Y CTOBIUYUK.

IlepeBipka pe3ysbrarTy 3miHCHIOETHCA 3 BUKOPUCTAHHAM JECAT-
KoBoi cucremu. A IIbOTO KOXKHUI MHOMKHUK i MOOYTOK mepe-
BOJATHh V JE€CATKOBY CHUCTEMY UMCJIeHHS; 3[iHCHIOIOTH MHOMKEHHS
IeCSITKOBUX UYHCEJI, OTPUMYIOTh HOOYTOK; MOPiBHIOIOTH AOOYTKU
ImicJsA mepeBefeHHs i Imicjs MHOMeHH:A. fIKIno mo0yTKu 36iraroThb-
cd, TO Pe3yJbTaT MHOYKEHHS ITPaBUJIBHUN.

TakuM YMHOM, i3 POSIVIAHYTHUX NIPUKJIALIB MU 0aumMo, IO

MOJKe BimOyBaTucs NepeHeCeHHsI 3HAYEeHHS B CTApPIIUN PO3Ps.

@ 3anuTaHHSA ANA NepeBipkuM 3HaHb

1

HaBepiTb npaBuno popasaHHA [BOX UMop
Yy NO3ULINHIA CUCTEMI YNCNEHHS.

AK BMKOHYETbCA MHOMEHHA ABiIKOBMX CMMBO-
nis?

AK 3py4yHO nepeBipUTM MpPaBUIIbHICTb onepa-
Ui y HefecATKOBMX CUCTEMAX YUCNIEHHA?

Aknin pesynbTaT cymy Ta BOOYTKY [ABIIKOBMX
yncen 110111,011 i 1101,0017

AKnI pe3ynbTat cymy Ta foOyTKY LWicTHaAUAT-
koBux umcen F7A,A i 9D,E?

AN pesynbTaT BigHIMaHHA LWICTHAAUATKOBUX
uncen CB,E i DAF5,8?

3aBAaHHA AJiI1 CaMOCTIMHOro BUKOHAHHSA

1

BukoHaliTe apudmetnyuHi gii y ABinkosin cu-
CTeMi YNCNEeHHA.

a) 10010, + 1010,;
6) 11101, + 11011

B) 11011, - 1101;;
r) 11010101, - 1110,.

3HanAiTb 3HAYEHHA CyMu yncen
A(2)=111O101,011 i B(2)=1101,01. [na nepesip-
Kn obuncnite uncna A, B i ixHI0 cymy

B [eCcATKoBiN cuctemi — cyma A i B, mae
36iraTnca 3 pesynsTaToM MepeBefeHoi CyMu.

3HanAiTb [ABIIKOBE 3HAYeHHA Cymu uucen
A(10):37,375 i B(S):23,3.

3Hanpitb pobyToK uncen:
a) A,,=C7 i B, =23AF;
0) A(8)=5347 i B(2)=111O1.
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NMpakTnyHa po6orta N2 1

TEMA. OnpautoBaHHA ymncen y pisHUX CUCTeMax UYMCIIEeHHA
3ABOAHHA: BukoHaT! apudmeTnyuHi Aii B pisHMX cucTemax
UNCIIeHHA | NepeBefeHHA uYuncen 3 OfHIEl cMcTemm
YNCIIEHHA B iHLWY.
OBJTAOHAHHA: komn'totep 3 OC Windows 7 i cTapLue, nigegHaHnin o
iHTepHeTy.

Xia po6otn
I1i0 wac pobomu 3 Komn’romepom dompumyiimecs npasu 6e3nexu.
1 Sanumite y aBifiKOBi#i 1 IIiCTHAaAIIATKOBiA cucremMax dumuc-
JeHHs uucao A g =235,125.

2 Hwmema Agg)=19,5 i B =23,125 mnepesexirs y asifikosy
cucremMy umcieHHA. [lomaiiTe uywmciia y ABIAKOBi# cumcTeMmi
YMCJIEHHS.

1-3. [loBeniTb NpaBUMbHICTb
OTPUMaHOro pesynbraTy.

3 Tlomuoxre umcno A =1101,01 ma umcao B, =10111.
OrpuMaHU# pPe3yJbTAT IMEPEBeNiTh y [IEeCATKOBY CHCTEMY
YUCJIEHHS.

4 TlepeBemiTh UMCIIO A10)=96,75 ¥ MIiICTHAAIATKOBY CHUCTEMY
YUCJIEHHS.

5 TlepeBefniTs 4mcIO A(16) =5A,D y H#ecATKOBY CHUCTeMY 4YuC-
JIEHHA.

6 Criagite mrictHaamaTtkosi umcaa DBCT,A 1 EF9,5.

7 Big miictHammaTkoBoro umcaa 7BA9,4 BigHiIMITE mIicTHanI-
nAaTKose uncyao FEC,2.

8 3pilicHiTP MHOMKeHHS MNIiCTHAAIATKOBUX uucesl 7BA9,4
i FEC,2.

9 TlepeBenirts umciia Aqe =5B i Bisy=FAS5 v IBIAKOBY i me-
CATKOBY CHCTE€MMU UNCJIEHHS.

10 TIlepesenits umcia A@g =76 i Bg =123 vy nsiiikoBy, mecar- CKopUCTaiiTecs OHMaiiH-
KOBY 1 HIiCTHAAIIATKOBY CHUCTEMU YWCJIEHHH. KaNbKynATOPOM 115

11 Tlepesenits umcna A, =0,1011 i By =0,11 y necATKOBY rnepeBefeHHA uncen 3 oaHiei
CHCTeMY YHCJIeHHS. CUCTEMW UYUCSIEHHA B iHLLY,

a TaKoX ANA nepesipku
pe3ynbTaTiB, AKi BU OTprUManu,
BMKOHYIOUM HaBefeHi BuLye
3aBMlaHHSA MPaKTUYHOI PO6OTN.

12 3maiigiTe B iHTepHETI OHJIAWH-KAJBKYJIATOPU AJA TepeBe-
JIeHHS Ymnces 3 OFHIEI cCUCTeMM YWCJIEHHS B iHIITY Ta IJIA BU-
KOHAHHA apu(@MeTMUYHUX OIlepallii Haja YucjiaMy B Pi3HUX
cucTeMaxX YUCJIEHHH.
3po6iTh BUCHOBOK TIPO e(PeKTUBHICTHL METO/iB IePEeTBOPEHHA
YuceJl 3 OfHIi€el cucTeMHW YMCJIEHHA B iHITY.

e

BukoHante TectoBe
3aBAaHHA 3 aBTOMATUYHOI
nepesipKoto pesynbraTy




Po3ain 2
KOAYBAHHA OAHUX

2.1. KoayBaHHA Ta neKop,yBaHHsl noBiAOMJIEHb

Mpuknag, 1.

Jltogm CHiIKyIOTHCS MiK
coboro GesmmocepenHbO abo,
CKaKiMo, 3a JOIIOMOT'OIO0
Tenedony. B npomy BUIIAIKY
mepemaBau — ocoba 1,

a mpuitmau — ocoba 2.
3B’SI30K MiK HUMU

3MIACHIOETHCA Uepe3 IPUCTPOI:

npuctpiti 1 € mpuiimauem Bif
ocobu 1 i mepemaBauem Ha
OpuCTpii 2, a mpuUCTpinn 2

€ mpuiiMaueM Bix mpucTpoio 1
Ta mepexaBaueM 0cobi 2.

O6MiH faHuMK

Hpueaaaume 03HAYeHHA MAkKuX NOHAMb, AK OdHiI,
nogioomneHHs, iHgopmayis, iHpopmayitiHul npoyec.

Bu Bike mMO3HAWOMMUJINCS 3 PiBHUMM CHUCTEeMaMU UHNCJIEHHS, 30-
KpeMa 3 aBifikoBoro. lle gy:xe BasKJIMBO, aJsKe JIIOOU HUHI KUBYTH
B imdopMaIliiHoMy CycHiJbCTBi, 1 maHi, IO OOPaAIlbOBYIOTHCSA Ta
30epiraroTbcs KOMIT'IOTepaMu, MIOJaHi Y BUIVISAAL ABiHKOBOTO KOXY.

IIpuramaemo, 110 € pisHi TUNIM JAaHWUX: YKCJIa, TEKCT, 3BYK, I'pa-
diune 300paskeHHs, Bimeo. ¥ Mpolieci mepemaBaHHA AaHUX Oepe
yyacThb IepenaBau i mpuiiMad. Humm Moxke OyTm AK KHUBa icTO-
Ta — JIIOAWHA, TBAapWHA, TaK i TexHiuHui mpuaap (upuraan 1).

CroinkyBaHHS JIIOAEH 3a JOIIOMOTrOI0 3BYKY a00 KeCcTiB € IIpu-
KJIaJJOM nepe0a8aHHs Ta NPUilMAHHA TaHUX. Y XOHAi mepenaBaHHA
IaHi MiK JIIOAWHOIO Ta MPUCTPOSIMU IEPETBOPIOIOTHCS B CUTHAJIM,
AK1 TpUCTPOI MOMKYTh OIPAIlLOBYBAaTU.

Vei Tunm gaHWX IIOZAIOTHCA B OAHAKOBOMY BUINIALi. IloTim
HaJ [JaHUMM S3IiHCHIOIOTHCA omeparii — BigOyBaeTbcsad TaKUH
iH(opMamiiHUN TpoIec, AK onpaulsanHs nanux. Ilig wac me-
pedaBaHHA HAaHUX Y KOMII'IOTED 3a JOIOMOrol MiKpodoHa, Beb-
KaMepHu UH IJISIXOM YBEeJeHHS TeKCTy 3 KJaBiaTypu BimOyBaeThbcs
IIePeTBOPEeHHS IIUX JaHWX. YCi TUNM JaHUX IEPeKONOBYIOTHCS
MIPUCTPOSIMHU KOMIT'IOTEpPAa B OMHOTUITHI CHUTHAJNW IJS IIOHAJBIIOL
poboTu 3 HUMMH.

Kog — cnctema npasun gna nepetBopeHHA popmu JaHMX.
@ KogyBaHHA — npouec 3amiHeHHA ofHiei dopmn faHUX Ha

iHLWY, 3pyYHy ONA nepefaBaHHA, onpauoBaHHA Ta 36epiraH-

HA 3a JOMOMOrOK [eAKOro Kogy.

[lekogyBaHHA — npouec BiAHOBNEHHA 3MICTY 3aKOAO0BaHOI

iHpopmaLii.

IIportecu KomyBaHHS Ta AEKOAYBAHHS MOKYTb ITOBTOPIOBATH-
ca Oarato pasiB. Y mpukjaani 1 oOMiH JaHMMH MOKHA BimTBOpHU-
TH TaKUM JaHII0KKOM (puc. 2.1). ¥V mpuctpoi 1 gaxi, orpumani
Big ocobu 1, KOAYIOTHCS, a B IPUCTPOL 2, HABIaKU, AEKOIYIOTHCA.

Hani B xKoMmm’iorepi 30epiratoThCss Ta OMPAIbOBYIOTHCA y BU-
raagi KomOiHAIlil eJeKTPUYHUX CHUTHAJNIB (CUTHAJ €, CUTHAaJ
BifICyTHiI), AKi AJA 3PYYHOCTI OMUCYIOTH ABINKOBAM KOIOM —
nociaimoBuicTio mudp 0 i 1: BiacyrmicTs curHaay — 0, HaaB-
Hicts — 1. J[718 KOMKHOTO CUTHAJy € KaHaJ 3B’SA3Ky, Tak, mudpa
3 Oyzme mepemana ak 0111.



bit (Big aHrn. binary digit — pBiNKoBa undpa, CKOPOUEHO
bit) — ue ABIKOBUI 3HaK i3 3HaYeHHAM 0 abo 1.

CyuacHi KOMIT'IOTEpU OIIepPyIOTh 00’eMaMu HaM’iTi, AKi JT03BO-
JISTIOTHh OIPAaIlbOBYBAaTH 3HAYHO OiJbINY KidbKicTh manux. OmuHU-

i BUMipIOBaHHSA AOBXKUHU ABiAKOBOTO KOIY:

1 kimoGaitr (K6) = 1024 (21°) GatiTu

2.1. KogyBaHHS Ta... 19

@

biT € HanmeHLWO oAVHULED
KoZyBaHHs, a 6ant —
NoCnifoBHICTb i3 8 6iTiB —
HaMMEHLLO OANHULIEID
306epiraHHA JaHUx y Komn'iotepi.

1 merabaiir (M6) = 1024 K6 = 22° Gaittu
1 rira6aiir (I'6) = 1024 M6 = 23 Gaiitu

1 repabaitr (T6) = 1024 I'6 = 2% Gaiitu

3 mpuKJazaMy KOAYBAHHSA MM 3yCTPiUYaeMocs He JIWINe ITif
yac pobOTH 3 TeXHiKO0, a ¥ y IOBCAKIEHHOMY *KUTTi. Becim 3Ha-
MoMi DOPOKHI 3HAKWU, IO € IOBiIOMJIEHHAMM IJA BOXHIiB Ta IIi-
IIIOXOMiB, HOTHI 3HAKW — JJIA BiITBOPEHHS 3BYKiB 3a JOIIOMOT'OIO
MY3WYHUX IHCTPYMEHTiB, fAKi posymie mysumkaut. [iad cmiiary-
BaHHS MiK JIIOABMHU PiBHMX KpaiH 3alpoIlnyloTh IIepeKJiajgauda,
a A PO3YMiHHS TEKCTY, HAIMCAHOTO HE3HANOMOIO MOBOIO, I1OTO
mepekJagaloTb — 3OIMCHIOETHCA KOAYBaHHA — MeKOAYyBaHHI.

Y KomyBaHHA MaBHA iCTOPisI, MU O3HAWOMUMOCS JIHUIIIE 3 HOTO

b

HaWBIiIOMIIIIMU JOCATHEHHSIMU.

IITucpp Ilesaps HasBaHO Ha YECTb PUMCHKO-
ro immeparopa I'ast FOxis Ilesapsa i mpuszHaueHo
IJIs KomyBaHHs JiTep aJjdanity. Koxxkua iitepa
3aMiHA€THCA Ha Ty, IO BigmajieHa Big Hei B aj-
(daBiTi HA MEBHY KiJBbKiCTh IMO3UILiN (TAKUI 3CYB
o aJjpaBiTy HasumBaeThCA K.Jawyem). Ilpu mMbo-
My aadaBiT MOKe 3UUTYBATHUCA IO 3aMKHEHOMY
KOJIy, HAIpUKJaM, Jitepa «f» 3 Kirouem 3 3aKO-
nyerbesa AK «B». IOmiin 1lesap BUKOPHMCTOBYBaB
IS JINCTYBaHHA UMD 3CYBY 3 KJHOUEM 3.

CnoBo «0OiT» i3 KJrouem 2 Oyme 3aKOIOBaHO
Ak «rid» (puc. 2.2). Ilpoiec mexogyBaHHSA BU-
KOHYETHCA Y 3BOPOTHOMY ITODPAIKY.

Puc. 2.2. lemoHCTpauia 3cyBy
3a npasunamu wuopy Llesapsa

IITucdp Bikenepa BigpidHAeThCA Bix 1Iud-
py llesapa sMiHHMM KJIOUeM Ha OCHOBi JiTep

[ns Haworo CborofeHHs
XapaKTepHe CTBOPEHHA
ABTOMATU30BaHUX CUCTEM
KOAYBaHHA — [eKodyBaHHA.
Tak, cnctema WTPUX-KOAiB
OOHO3HaYHO ineHTUdIKye
TOBapX B MarasuHax; Ha CTpiyLi
ab0 uin-enemeHTi GAHKIBCbKMNX
KapTOK 3aKOoAoBaHi AaHi
BMIACHMKA Ta MOTO PaxyHKy

B GaHKy.

y KJouoBoMy cjoBi. ToOTo 1ie BiKe BigoMuii Ham
mudp Ilesap4, ane 3 pisHUMU 3HAYEHHAMU 3CYBY.

IlIpudgr Bpaiias O0yB crBopeHuin y 1928 po-
mi ¢paumysom Jlyi DBpaiiiem pjas dYuTaHHS
TEKCTYy cJinmmMum 1 ciaabozopumu jgoabMu. B oc-
HOBi IIPUQPTY JIEKUTH IIIICTh 00’€MHUX KPAIIOK.
3unTyBaHHS BigOyBaeThbCA MOOTUKAMMU IIaJIbIIiB
IO KpAalloK i posmisHaBaHHAM I1X KOMOiHAaILiii.
Ilepmroro KHWUTOIO, HAAPYKOBAHOIO 3a CUCTEMOIO
Bpaiina, 6yna «Icropia Ppaniriis.

Hia pisanx moB mpudTt Bpatina pisawnii.

Ha pwuc. 2.3 nomamo ¢parmenTt aberxku Bpaii-
Jd YKPaiHChbKOIO MOBOIO.
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Puc. 2.3. YkpaiHcbKi nitepn abetkun bpaiina
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Asdbyka Mopse MicTuTh JiTepu, 3aKOIOBaHi
TIOCJIiTOBHICTIO KpAaIlOK i Tupe, Pi3HOIO 3a IOB-
JKMHOIO JIJI Pi3HMX JiTep. Ii cTBOpPUB amepu-
KaHCbKUI BHUHAXigHUK i xymoxkHuUK Cemioel
Mopae y 1838 porti. [IpuHIIUT KOMyBaHHS MOJIATAE
B TOMY, IIT0 HAWYAaCTiIlle BXKUBaHI B aHIVIiNCHKiN
MOBi JiTepu KOAYIOTHCA IPOCTIIMMMU CIIOJyUYeH-
HAMU Kpanok i tupe. Tak, girepa «E» KomyeTbca
Kpankoio, a «T» — tupe. Ha puc. 2.4 maBene-
HO BapiaHT a30yku Mopse yKpaiHCHKOIO MOBOIO.

Meron konmyBauua Mopse, 3acHOBaHU Ha TBOX
3HaKaxX, HaraJgye OBIAKOBUI KOX, ajie Ha Bimmi-
HY BiJ KOAYBaHHS y KOMII'IOTepax JiTepu ajida-
BiTy Mop3e MawTh PidHY TOBKUHY.
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Puic. 2.4. YKpaiHcbka abeTka Mopse

@ 3anuTaHHSA A9 NepeBipKM 3HaHb

[alitTe o3HaueHHA Kopy; ABiKoBoro Kogy; biTa.

2 Ha3BiTb 0AuHWLI 36epiraHHA OaHuX.
3 HaeepiTb Npviknagn 3 icTopii KogyBaHHS.
4 flka pi3HMLA MiX KOOYBaHHAM i JeKOLYBaHHAM?

¥V 1890 pomi mixg uvac migOuTTA pe3yJsbTaTiB
mepenucy HaceJeHHA OyJio 3acTocoBaHO Taly-
nanifiny mamwuey Losnepita (puc. 2.5). Ii pos-
pobOuB aMepUMKAHCHKHUM iHKeHep i BUHAXITHUK
Tepman TosepiT. MarmmHa BUKOPHUCTOBYBaJIa
3aKomoBaHI maHi Ha mnepdoxaprax. BoHum 3a-
BaHTa)KyBaJIUCh Yy 3’€THAHUMN i3 MAIIMHOI TPU-
CTpili, Ie HAHW3YyBaJIMWCA Ha TOJKHU: KOJU TOJKA
HOTpaIJsaia B OTBip, TO 3aMUKAaJIA eJIeKTPUUHUN
KOHTaKT i CIIparboBYBaB JIIUMJIbHUK.

IlepdporapTu TpuBanuii yac OyJM OCHOBHIM
HOCieEM KOMII'IOTEePHUX NAHUX IIiJ yac 30eperxkeH-
Ha U ompaioBanaa. ¥ 1980-x pokax ix saminm-
JW THYYKi MarHiTHiI guckKeTwu.
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Puc. 2.5. Tabynatop lonnepita

5 HaBepiTb Npuknagn CMBOJILHOIO Ta
rpadiyHOro KopyBaHHA AaHUX.

6 TlosAcHITb, y 4YOMy MOMAraE Pi3HWUA MK
MOHATTAMMU «KiflobanT» i «KibibanT». HaBepitb
npuknagu.

3aBAaHHA AN CaMOCTIMHOro BUMKOHaHHSA

Hocnigite Ha3Bu Ta MPU3HAYEHHA OJMHULb
BMMIPIOBAHHA KiNbKOCTI iHpopMaLlii.

1 Yeingitb Ha canT Bikinegii, y nowykose none
BBefiTb C/IOBO «KiGibalT».

2 [lepengiTe Ha CTOPIHKY, LWIO MIiCTUTb Le CJIOBO.

3 3aHoTyliTe B pob0oUMiA 30WINT 3HAUYEHHSA C/IOBA
«KibiIGaNT».

4 3aHOTyiTe CKOPOYEHWI 3anuc LbOro CJoBa.

5 3anuwitb 0O3HaUeHHA Ta 3HAYEHHSA HWWX Mo-
NIGHVX MOHATb.
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Lo make kodysaHHA? Hasedims npuknaou KoOy8aHHA OAHUX
i3 noscakOoeHH020 Xumms. Hasiwo 30ilicHIEMbCA KOOYyB8AHHA
8 npucmposax?

Bu BiKe mosHalioMuaIMUCH i3 pIBHUMU CIoco0aMU KOAYBaHHS
ITaHUX. 3aMiHa IMOYATKOBMX MNAHUX HA YKCJA, iHIN cuMBOJu abo
rpadiuni 306paskeHHsA BimOyBaeThCs 3a MEBHUMU IPaBUJIAMU.

Y komm’roTepax BCi gaHi momamTbcA Y BUIVIAAL OBiMKO-
BOTO KOy, IO IIOSCHIOETHCSA OCOOJMMBiCTIO amapaTHoOi OyZoBU
KoMIT'foTepa. Byab-AKi mani sbepiratoTbcAd B ImaM’siTi KOMI'oTepa
B Komipkax mam’ari. Komipka ckiaamaeTbca 3 OSHOTUIIHHX (hi-
BUYHUX €JIEMEHTIB, CTaH SKUX pearye Ha eJeKTPUUYHUUN CUTHAJI:
3a HYJIbOBOI HANIPYTM CTaH OJWH, 32 HASBHOCTI HANIPyTW — CTaH
iammuii. MaTemMaTyHO TAKUII CTAH eJeMEeHTa MOMKHA OIMcaTy 3a
nomomororo mupp 0 i 1, sHalioMux BaM AK 3HaueHHs OirTa.

Poarisimemo cmoco0u KOAYBaHHS YKCEJI.

Ona minux uwmces 3amisgHi Bei pos3panu xkoxy. lle BusHavae nia-
mas30H yuces. 3a ABOOITOBOTO KOAYBAHHSA OTPUMYEMO Yy ABIKOBiit
cucremi Koxau takmx uwmces: 00, 01, 10 i 11. Omke, MOKHA 3aKO-
nyBatu umcaa Big 0 mo 3 — yoTupu Umcia.

Opuum GadiToMm MOXKHA 3aKomyBaru uwmciaa Big 0 mo 255 —
256 uwnces. 3a ogHOOANTOBOrO KOAYBAaHHA HalmenIe uucjao 0 —
yci OiTu JOpiBHIOIOTH HYJIIO. A AKINO MEpPeBecTH BCi omxmHHUIli
B OariTi (8 6iriB), To oTpumaemo 255. HasaBHicTh KoMOiHAIiN Uum-
cenx 0 i 1 gacTs mpoMisKHI 3HaueHHS i3 3aJaHOTO [IiamasoHYy.

KinpkicTe 6iTiB I/ KOogyBaHHsS BHM3HAUa€ Jialla3oH 3HAYEHb
yucsaa, dKe KOAYEThCA. SHAUEHHS MaKCUMaJbHOTO 0e33HAaKOBOTO
mijloro umcJia, 3aKomoBaHoro n oiramm, € 2" — 1.

Posrasamemo Tabauiiio:

Kinbkictb 6iTiB - MiHiManbHe MakcnmanbHe 3HayeHHsA
(n) 3HauYEeHHsA (2" -1)
..... "8 H 0 255 (28-1)
...... 16 H 0 65 535 (2'°- 1)
..... "32 H 0 4 294 967 295 (232- 1)
""" 64 0 18446 744 073 709 551 615 (2%~ 1)

PesysnbraToM KOAyBaHHSA I[iJINX YHCEJ 31 3HAKOM € IIPAMUN
Kopm umcia. IIpaMumM KomoMm ABIAKOBOT'O IOZAHHA YMCes € (gopmas:
3HAK, 3HAUeHHA uwmcja. Haiicrapmwuii 6iT (po3pAn 3JiBa) BigBo-
OUThCA Tix 3Hak: sHaueHHsa 0 miaa momaTHOro uwmenaa i 1 — miaa
Bim’emuoro. Pemira 6iTiB Bu3Hauae 3HAUEHHS UICJA, 3aIIMCAHOI'O

y mBifikoBiil cucremi. Hanpuraan, 5,, = 101,. ¥V 8-6iroBomy Koxi

B Komm’rorepi +5,, = 0000 0101, a —5,,= 1000 0101,.
V Tabisnmi, momaHii Ha c. 22, HaBeIeHO Aialla30H I[LJINX YHCe
IJIs KONYBAHHS Pi3HOIO KiJbKicTio OiTiB.

=

IcHytoTb Taki cnocobu

KoZyBaHHs:

® 33 JOMOMOrol yucen
(Hanpuknaga, ABiikose)

e cumBoOnbHe (wndp Llesapsn)

e rpadiuHe (QOPOXKHI 3HAKM)

Y Komn'toTepi no-pisHOMY
KOQYIOTbCA YMCNA, 3HAYEHHA
AKUX MOXe OyTu:

e TiNbKM OOAATHUM — TaK 3BaHi
6e33HaKoBi YMcia N Taki, Wo
MOXYTb HabyBaTW 3HauyeHb AK
JOAATHUX, TaK i Big'EMHUX

e TiNbKW UiNUM i OiNCHUM

Mig yac KopgyBaHHA
NnoBigOMNIeHHA BifOYyBa€ETbCA
3MiHa BUrNAZY MOBiJOMJIEHHA
6e3 3MiHN Moro 3MmicTy.

@)

Komipkn nam'ati komn'totepa,

y AKUX 30epiraloTbca AaHi,
MalTb OBMeXeHy KinbKicTb
efleMeHTIiB — po3pAaiB

y OBiIKOBOMY MopaHHi: 8, 16, 32
abo 64 (1 6anT, 2, 4

abo 8) — kofyBaHHA
BiiOyBa€eTbcA GiTamu, 3aranbHa
KiNbKiCTb AKX € KpaTHoM 8.
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Cnoci6 kogyBaHHA uncna

i IOBXXMHA NOro ABIMIKOBOro
Koy 3anexartb Big Tuny
UYNCJIOBOrO 3HAYeHHS, a
CaMe: Y/ € BOHO A0AaTHUM
abo Big'eMHUM, Linum abo
Apo6oBuMm.

L

MNpuknag 1.

Haa gucma 40075.696
(moB:KMHaA eKBaTopa 3eMJIi

B THCAYAX KiJIOMeTpiB)
manTtucono oyme 4.0075696,

a paa 0.75 (rakuii poamip

y MiziMeTpax Mae HabOiibIa
bakTepia) — 7.5.

MNpwuknag 2.

Ha npurgany 1 samuiimeMmo
yucsaa 3 (pikcoBaHOO Ta
PYXOMOIO KPAaIllKoIo:

40075.696 =4.0075696-10%;
0.75=(7.5:107") aco

10
0.75,,=0.11,=1.1-27"
(ninenusa Ha 2 y ABiMKOBii
cucteMi — 3cyB uwmcJa Ha 1 OiT
yIIpaBo).

MakcnmanbHe 3HaYeHHA

KinbkicTb MiHimanbHe
6iTiB (n) 3HayeHHAa (2" ") 2r-1-1)
8—128(27) ..................................... e (27_ ) ) )
16 -32768(2%) 32767 (2°-1) ,‘
32 -2 147 483 648 (2°)) | 2 147 483 647 (2°' - 1) )
9 223 372 036 854 775 807 (2% - 1)

3HAKOBUI PO3pAN y IPAMOMY KOAi Hece iH(popmalliro TiJIbKU
Ipo 3HAK Ymcja i He Mae KinbKicHOro 3HaueHHdA. [J1d momasbIro-
T'0 OIpallloBaHHA BiJj'€MHOTO UYMcCJa BifAOYBAlOTHCS II€PETBOPEHHS
oro sHauyIoi odJacTi Koxy. ¥ IporpamMyBaHHI OIEpPYIOTH IIiJIH-
MM YKCJIAMU, AJIS HONAHHS SKHX JocTaTHLO 1, 2 abo 4 GaiTiB.

HiticHi uMciia B KOMIT'foTepi mofgaHo y (GopMi 3 pyxXoMoio Kpail-
Kofo. Mu 3BuUKJIM omepyBaTu umcaamMu y dopmi 3 (iKcoBaHOIO
KPAIIKOIO: JecATKOBa KpalKa BiJJOKPEMJIIOE ITiJly YACTHUHY YHCJa
Big npo6osoi. Hampukaan: 7.375,, a6o 1101.0112.

HopmamisoBana ¢opma samucy uwmcya (abo (opma 3 PyXoMmoOio
KpAaIKoio) IoJaHa MAaHTHCOI Ta TOPSIIKOM.

MamnTrcoo ymesaa € 3anuc nudp ducjaa 3 KPamKo Micjd Iep-
moi sHauymoi muppu (mpukaaxn 1). IIlo6 oTpuMaTty TpaBUIbHE
3HAUEHHS YNCJA, HOPSM i3 MaHTHUCOIO TOTPiOHO AomHMCATH TOPS-
moxk — creminb 10, 3aBOIAKM AKOMY 3HAUEHHA YMCJIA B MAHTUCL
Oyme moMHOKeHe abo momisene Ha 10 y IIbOMY CTeIleHi OJIsI OT-
pUMaHHS iCTUHHOTO 3HAUEHHA umcsaa (mpukaan 2). ¥ KoMm'ioTepi
MaHTHCa Ta IOPAJOK OyAyTh MOAAaHi y ABiMKOBill cucTeMi B Takii
TOCJIiTOBHOCTi: 3HAK YMCJIA, MOPSIOOK, 3aKOJOBAHUUA AK YMCJIO 3i
3HaKoM, i mauTHca. OCKiJIbKM y MAHTHUCH TepIa 3HauyIna mudpa
"He 0, To y ABiIKOBOMY KOZi Ilepen KOMOIO 3aB:xkam Oyme 1 i Gitm
i AeCATKOBY KpPAIIKy He BUIiJIAIOTHCS.

PosMmip TouHOTro mOomaHHA uUMCJA 3aJEKUTHh Bil BiAImoBigHOCTL
HeoOXxigHOI KijgbKocTi OiTiB 3ammcy #oro MaHTHCH y [ABiHKOBiH
CHCTEMi YHCJIeHHsS Ta KiJbKocTi 0iTiB, AKi mpusHaueHo mjsa 30e-
piramns umcia. Ilig mificui umcsaa BimBomuThesa 4 abo 8 Gaiiris i3
maHTHcaMu 23 i 53 0OiTm BimmoBimHO.

VY Tabauii HaBemeHO PO3MOAiJ OiTiB mJs 4-6afiTOBOrO IIOJAHHS
YucJa 3 PYXOMOIO KPAIIKOIO:

3HaK yucna

1 6iT

@ 3anuTtaHHA ANA nepeBipKM 3HaHb

1 fAkun 6IT Ta AKe NOro 3HauYeHHsA BigMNoBiAalOTb S5 Yomy npu opgHObGaiTOBOMY MOAAHHI Linux

3a 3HaK uwncna?
Ha3BiTb dopMu nogaHHA AIACHUX Ymcen.

Yomy HopmanizoBaHy dopMy umucna e Hasu-
BalTb GOPMOIO 3 PYXOMOK Kpankoto?
Mpuragante gianasoHn 6e33HAKOBMX i 3HAKO-
BVIX uncen B ogHO6aiTOBOMY MofgaHHi. Yn op-
HaKoBa TYT KiflbKiCTb 3aKoAOBaHUX uncen?

yncen 3i 3HaKOM HalMeHLle 3HayeHHs -128
(apxe 1 y pBinkoBomy Kogi umcna 128 cToitb
Ha Micui 3Haka)?

AnAa KofgyBaHHA 3HayeHb TemnepaTypu MOBi-
Tpa (uine uncno B iHTepBani Big —15 go 31)
BUKOPUCTOBYETbCA ABIMKOBUN KOA.

flka MiHIManbHa [OBXMHA ABIMKOBOro Kogy?



3aBAaHHA AJ1I9 CAMOCTIMHOro BMKOHAHHSA

1 3HanpiTb y NOWYKOBIN cUCTeMi iHTepHeT Big-
cTaHb Big 3emni go Micaua i 3anuwiTb Ti 3Ha-
yeHHA y dopmi 3 pyxomoto Kpankoto. CKinbKu
6alTiB NOTPIOHO ONnA 36epiraHHA L€l Bennuu-
HN y Komn'loTepi?

2.3. KogpyBaHHA CMMBOJIB

Hazgime munu OaHux. flk KoOyrombca OaHi 8 e/leKMPOHHUX
064UC/I08A/ILHUX MAWUHAX?

Teker KomyeThbcs OBIMKOBUMM KOJAMM i CKJIAJAETHCA 3i CJIiB,
AKiI crJIagaoThecAa i3 cuMBOJiB. OTKe, KOAYBaHHSA TEKCTOBUX
IaHuUX — Ie KoayBaHHA cuMBOJiB. TekcroBi mami € Habopom
CUMBOJIiB — JirTep, mu@dp, 3HaKiB IyHKTyallii, OyKOK, 3HaKiB
apuMeTUYHUX [Oilf, a TAKOMK MPOIYCKiB, AKi BiJOKPEMJIIOIOTH
cJ0Ba. YBeNEHHs CUMBOJIY 3 KJIaBiaTypW CYIPOBOAIKYETHCA ITOS-
BOIO i mepegaBaHHAM eJEKTPUUYHUX CUTHAJIB, AKi B MaTeMaTHU-
Hifl MomeJsi MmomaHoO IBiKOBUMEU KOZaMI.

Kozosa Tabmuia ASCIl ckirazaeTsbcsa 3 IBOX YaCTHUH.

Basosa wacmuHa mabauyi MiCTUTh KOAU CEeMU MOJIOAIIUNX Oi-
TiB (Hmymeparisa xoxiB Big 0 mo 127). Ileprri 32 KomoBi KomOiHAIIT
(Bix 0 mo 31) BimBemewmo nJya omepalliii KepyBaHHS, HAIIPUKJIAI:
mepeMillleHHs B MeKaX PAAKa Ta 3 pAgKa Ha PSAJOK, BUIaJEeHHI,
3BYKOBUII CUTHAJ, OiaTBepi:keHHA BBemeHHa (Enter). Hactymmi
komu (Bim 32 mo 127) BimBemeHO MJisi CMMBOJIIB JIATMHCHKOTO aJ-
dagiry, mudp, 3HaAKIB myHKTyaIii Ta iH.

BasoBa uwacruna tabauiti ASCIl € cmisbHOIO B ycix Komm’ioTe-
pax. Benuki JriTepm aHIIificCbKOI abeTKM IMOYMHAIOTHCA 3 65-T0
miciig, y asifikoBux komax 1e 01000001. Orixe, jgitepi «A» Bin-
nosigzae xkox 01000001.

Poswupena uwacmuna mabauyi mictuts Komu 128-255 i Bu-
KOPUCTOBYETHCA Jis KOAYBAHHS CHMBOJIIB HaIliOHAJBLHOI abeTKu
Ta cuMBOJIB ImceBmorpadiku. Tomy B pisHHMX KpaiHax OJHOMY
1 TOMy camMOMy KOJy BiOBimaioTh pisHi cuMBOJIH.

Iia yKpalHCbKUX CHUMBOJIIB BUKOPUCTOBYBAJU 8-pO3PSALHi Ta-
onunii komysauusa KOI8-U, KOI8-R, Windows-1251, ISO 8859. IITo6
VHUKHYTH HeIOpO3yMiHb i3 HAIliOHAJBHOI0 YaCTUHOIO Ta0JamIli
KOOyBaHHs, OyJO PO3PO0JIEHO Ta BIPOBAIKEHO 16-po3pamHuit
MisxkHapogHuii cranpgapt I1SO 10646 mim HasBoio Unicode (HOHikop),
axuii mae 65 536 womoBux KomGimariii. IIporpamu MS Windows
Office migTpumyioTs e KoxmyBaHusa 3 1997 poky.

Y MS Word Bum3HAuaioTh IIICTHALISATKOBUI KOI CHMBOJY
B cuctemi Unicode y BikHi CumBon (puc. 2.6). II1o6 BigkpuTu Iie
BiKHO, TTOTPiOHO TepeiiTu y crpiuni BcraBneHHa — rpynm CumBO-
m — caucky CumBonM — 10 KOMaHAU IHWI CMMBONU.

2.3. KopyBaHHS CYMBONIB... 23

2 Maca monekynu cipuaHoi kucnotu (H,SO,)
163-107Kr. 3anuwitb Le 3HayeHHA Yy dopmax
3 ¢dikcoBaHO Ta pyxomoto Kpankot. CKinbku
6alTiB HEOOXiAHO ANs 30epeXXeHHs Liei Benu-
YMHW y Kommn'loTepi?

KoxkHOMy crumBOIy BifnoBifae
JBINKOBUI KOA, OOBXWUHOLO

8 abo 16 6iTiB: 8 6ITiB
[03BONATb 3aKoayBatn 256 (28)
cnmBoOniB, a 16 6iTiB — 65536
29 .

[=]

~ basosy uvactuHy
Tabnuui ASCIl moHa
nepernAHyTN Ha CanTi

=];

MepLwoto cTaHAapTU30BaAHO

€ cuctema kogysaHHa ASCII
(American Standart Code
for Information Interchange)
i3 BUKOPUCTAHHAM ABINKOBOro
KoZy JOBXMHOW 1 6aiT.

JoBxnHa y 8 6iTiB f03BONAE
yTBOpUTU 28 = 256 pi3HMX
KopgiB.
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lOHikog mae Kinbka Bepcin: UTF

Po3pin 2

YV wHmkHI YacTwMHI IIbOr0 BiKHA y IIiCTHAAIATKOBiN cwuc-

TeMi UYHNCJIEHHS BUCBITIIIOETBCA KOJA BHOPAHOTO CHMBOJY.

Ha

puc. 2.6 BuaHO, IO KOJ BEJINKOI aHIIiicbKOl JiTepu A IOpPiBHIOE

(Unicode Transformation

Format — dopmar
nepetrBopeHHa OHikogy) i UCS
(Universal Character Set —
yHiBepcasibHa TabnmuAa CUMBONIB).
UTF wmnpoKo 3acTocoByeTbCA !
OnA nepefaBaHHA CMMBOJIB
iHTepHeTOM.

3anexHo Bif NpaBuil KoAyBaHHS
NPOrpamHNM 3aC060M TEKCTOBI
dannm 36epiraloTbCA B PisHUX
dopmatax. Hanpuknag,

c I

41,=1-1+4-16 =65, (micue, AK i OyJ0 BUSHAUEHO).

WpneTn iTNne: New Roman

Hagip: | OCHOBHA NATHHULA

i

$

6

I

+|,]-1.1/
Al
s|T

&
ol: 5 [<[=
L

3
F
£

\

7
]
]

E)
7
R
e

>
P|Q
a cld

1

D
U|vV|iw
flg|h|if]

Tani padiwe ¢

HEL

z

T Tele[[e[ef= 7[5 ]+ []=]

Hazsa s kogysamnHi lOHikog
Latin Capital Letter A

| ABToOEBMNDABAEHHA... | | Cmnmeummulm.J CnomyuenHs kaasiu:

_V,OAI:HMOMFEJDF | 5 romixoa wicm) E

dopmaToM 36epeKeHHs
TEKCTOBUX JaHWX Y Mporpami
BnokHoT € TXT, a y Word —

DOC, DOCX.

@ 3anuTaHHA ANA NepeBipKM 3HaHb

1
2

|Bﬂ,n«'m||c-<a<vnamE

Puc. 2.6. Burnap sBikHa CumBon

SKimo ckopucrarucs cmoaydeHHAM Kjaabimii Alt 1 mumdpp is go-

IaTKOBOI IU(MPOBOI KJaaBiaTypu, TO B JOKYMEHT Oy[e BCTAaBJIEHO
CHMBOJI, KOJ sIKOTO HaOpaHO Ha KJasiaTypi.

LLlo o3Hauae TepMiH «TEKCTOBI AaHi»?

CKinbKM CUMBOJMIB MICTUTb KOAoOBa TabnuuA
ASCII?

AAK MOXHa BM3HAuUUTN KOOQW CUMBONIB Yy TeK-
cToBoMy npouecopi Word?

flka poBXuHa Ppa3un «Mosa KpaiHa — YKpaiHa»
y ctaHpapti Unicode; ASCII?

5 Yn moxXyTb OyTM B TEKCTi HempaBWSIbHO 3a-

3HayeHi KoaM OAHOTMMHUX NiTep Pi3HUX an-
¢dasiTiB?

MoACHITb, AKUM YMHOM npu BBeleHHi 3 Kna-
BiaTpr OHaKOBUX niTep MOXHa OTpuMaTn

Taknn Burnapg:
Bir Oxl 8o+

3aBAaHHA AJiI9 CaMOCTIMHOro BUKOHAHHSA

1

3anycTitb nporpamy Word.

2 BukoHante KomaHgy BcraBneHHs — CumBo-

nm — [HWi cumBonn — BIOKPUETLCA BIKHO
CunmBon.

3i cnncky WpndT BrbepiTh WpUPT.

Y BikHi CumBonu Buginitb nitepy D i ABivi
KnauHiTb — BOHa Oyfe BifoOpaxeHa B pAn-
Ky 3 Ha3Bol BumKopwucTaHi paHiwe cumsonu.
Y ubomy pAgKy BUAiNiTb D AK NOTOYHUI CUMBOSN.

5 T[epeauBiTbCA WICTHAALATKOBUIA Ko niTepu i3

3a3HayeHHAM Tabnuui KofyBaHHA — BUbOepiTb
Tabnuuto ASCIl (wicTH.), 3MiHiTb Ha Kupunuuya
(wicTtH.), OHiKOA (WwicTH.).

3'acynTe, UM 3MIHIOETbCA Kof niTepu.

3HanpitTe y Tabnuui cepen nitep Kupunuui ni-
Tepy A i nepernaHbTe i1 KOAN 3a peKoMeHda-
uismm B n. 4, 5.

3'acynte, un BigbyBanucb 3miHW. Bignosigb
ob6rpyHTymTe.



2.4. KogyBaHHs rpadgiyHux 306paxxeHb

Hasedime npuknadu iHghopmauii, nodaHoi y epagidyHomy euznAoi.

Iadopmarris, mogana B rpadivHOMY BUIJIAI, OTOUyE HAC B IIO-
BCAKIEHHOMY JKUTTI MPaKTHUYHO moBcioau. Tak, «3e0py» Ha q0posi
«YUTAIOTH» i mimoxoau (Micie s mepexoxy), i Bomii (sarajibmy-
BaTH, OyTH yBa)KHUM, IepeBipuTH, um BijabHa mopora) (puc. 2.7).
Ham minkom 3BuuHi Ta 3po3ymijai 3a 3micToM MmiKTOrpamMum Ha
eKpaHax cMapT@OHiB i AucHIIeax.

€ pisHi (opmMm momaHHA Ta 30eperkeHHs TpadiuHHUX TaHUX:
HemepepBHa (amaJjoroBa) i mu@pona. IIpukjaamzoM aHAJIOTOBOI'O
MoJaHHA € HellepepBHA 3MiHa KOJIbOPIB HA IIOJIOTHI MHUTIIA abo
HaBiTb Ha MeO/sax. 300parkeHHs, II[0 BUBOAUTHCA HA €KpaH IuC-
mJiesi, CKJAaJa€ThCA 3 OKPEMHX TOYOK Pi3HOTO KOJBOPY — OTPU-
MyeMO IuMPOBe, TUCKPETHE TOJaHHA.

MpocTtopoBa AucKpeTUsaLia — MepeTBOPEHHA aHaNIoroBol
bopmun nofaHHA rpadiuHuX gaHMx Ha UUGPOBY.

dAx Bigomo, y pacTtpoBoMy 300paykeHH] HaNMEHIIUM eJieMeH-
TOM € nikcenb, a MPAMOKYTHA NiJIAHKA 3 IiKCceJiB — Iie pacmp.

KonyBanusa BimOyBaeThCs, OCKiJIBKU KOMKHOMY €JE€MEHTY TI'pa-
(diuHoro so0pasKeHHsS BinmoBimae B3HaUeHHA JIBIKOBOTO KOXY.
Ilpukaan KomyBaHHS pAacCTPOBOTO 300pasKeHHsA HaBeIeHO Ha
puc. 2.8. Buamo, 1o 306iabIeHa Jitepa K moOymoBaHa 3 IIiKceJiB.

s cTBOpeHHA ¥ omparifoBaHHsA rpadiuHnX 300pakeHb € HU3-
Ka mporpaMHUX 3acobiB. 3ajie:KHO Bij cmocoOy 30epekeHHsS Ta
oIpaIlioBaHHsA 300paskeHHA IX MOAIJISIOTH Ha PACcTPOBi Ta BEKTOP-
Hi (¢ ¥ immii 3aco0u, mpoTe HAC IiKABUTDH JIUIIE CIOCI0 KOAyBaH-
HA 300paKeHHsd).

Iia Koay KoJabopy 300paskeHHsA (AuB. puc. 2.8) TOCTaTHHO BU-
Kopucrtatu OiT: cBiTauii ToH KomyeThca 0, a TemHUE — 1, i Kox
BEPXHBOI YaCTUHU 300pa’KeHHsS MaTHUMe TaKWUil BUTVIAL, IK HaBe-
neHo Ha puc. 2.9.

Puc. 2.9. Mpuknag KogyBaHHA PacTPOBOro 306paKeHHs

2.4. KopyBaHHs rpadiyHmx... 25

Puc. 2.7. TpadiuHunin cnoci6
nofaHHA AaHUX

Y cydyacHux Komm'loTepax Ans
NMofaHHA Konbopy nikcens
3a3BUYall BUKOPUCTOBYETbCA
16 abo 32 6Gitn.

Puc. 2.8. PacTpoBa cTpyKTypa
36inbLIeHOro 306paxeHHs Nitepu

[na 30epexeHHA 300parkeHHs
[OCTaTHbO CKOpUCTATUCA
KOOpAMHaTaMM TOYKM Ha
eKpaHi Ta 3a3HaunTn Kog 11
Konbopy. Y BUMafKy KoAyBaHHA
pacTpoBOro 306pakeHHs
3a3HayalTbCA KOAU KONbopiB
TOYOK MPAMOKYTHOI AiIAHKN
Bifj NiBOro BepxHbOro Kyta Ao
NMPABOro HVXHbOTO.
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306pakeHHs po3mipom
100x100 nikcenis, BM6paHe
y rpadiyHoMy pefakTopi,
BUrNAgatTume Ginbwnm

Ha eKpaHi 3 pPO3AiNbHOI
3aaTHicTio 640x480 nikcenis,
Hi>)K 3@ PO3AiNbHOI 34aTHOCTI
1024768 nikcenis.

Y cyyacHux Komn'loTepax

B OCHOBHOMY BMKOPUCTOBYIOTb
JOCTaTHbO BeNUKi 3HaYeHHA
PO34inbHOI 3[aTHOCTI eKpaHa:
1024x768, 1280x1024 abo
16801050 nikcenis.

Puc. 2.10. IpadiuHe nogaHHA
konipHoi mogeni RGB

Puc. 2.11. IpadiuHe nogaHHsA
konipHoi mogeni CMYK

Sk Bimomo, BexTOpHE 300parkeHHs CKJATAEThCI 3 eJeMeHTap-
HUX O0’€KTiB — epagiuHux npumimueig (iHia, mgyra, IpsaMo-
KYTHUK Ta iH.), AKi OMUCYIOTHCS MAaTeMaTHUYHUMHU (POpPMYyIaMU.
Hanpursazn, o6’eKT KBagpaT MOKHa ommcaru Tak: meHTp — 80,
60 (xoopmuHaTH X, y); cropoHa — 20; JiHiA — cyIiJbHA; TOBIIU-
Ha — 0,50; 3amoBHEeHHsT — BiJICyTHE.

Ko:xHuUii miKceab pacTpoBOro 300paskeHHsa MiCTUTD iH(popMaIiio
npo fioro koaip. KoHTypu Ta 3amoBHEHHS TaKOTo 300paKeHHs
TEXK XapaKTepu3yIOThCA KOJbOpOoM. [JId KOZyBaHHA KOJBHOPiB
BEKTOPHOTO 300pasKeHHS BUKOPUCTOBYIOTH Ti camMi MeToau, IO
W o1 pacTpoBOrO.

BexkTopHi ¥ pacTpoBi 300pakeHHs BiATBOPIOIOTHLCS HA MOHI-
TOpax, JIa3epHUX i CTPYMEHeBUX IIPUHTEpax, AKi 3a IIPUHIIAIIOM
Iii € pactpoBuMHU. A Js BiATBOPEHHS BEKTOPHUX 300paKeHb
BOHHU IIEPEeTBOPIOIOThCA B Habopu mikcesiB. IIporiec meperBopen-
HA 3AiMCHIOETHCS 3 YpaxyBaHHAM MacIiTady 300pasKeHHs Ta pos-
IiJBHOI 3JATHOCTI IIPUCTPOIO.

PospinbHa 3maTHICTE eKpaHa — KIJbKiCTh IIiKceJIiB Ha OguHU-
1[I0 JOBYKMHU, Haliuacrimre Ha moiim (1 moiim = 2,54 cMm); mosHa-
yaeTbeA ppi (picel per inch — mikcesiB Ha AONM).

Yum BULA pO3AinbHA 34aTHICTb eKpaHa, To6To Ginblua Kinb-
KiCTb pAAKIB i TOYOK Yy pAZKY, TUM BULLA AKICTb 306paKeHHs.

OG6car 30epekeHOro 300pasKeHHS 3aJeKUTh TAaKOMK Bimg Me-
TONY KOAYBAHHS KOJbOPY MiKcesd. ['uOmHA KOJIBOPY BU3HAUAE
MeTOJ] KOAYBaHHS KOJILOPiB: AJs1 KOAYBAHHS KOJbOPY YOPHO-6iJ0-
ro 300pasKeHHsA AocTaTHbO 1 GiTa, A 300pasKeHHA y BiATiHKAaxX
ciporo koJip xomyetbca 1 OafiToMm — OTPUMYIOTH 256 BiATiHKIB
ciporo. € pisHi KosipHi Momesi oA KOogyBaHHSA KOJbODY.

KonipHa mopgenb — maTematuyHa MOAenb ONUCY MOAAHHA
KONbOPIB Yy BUMMALI NOCNIAOBHOCTI UMcCes, KOXHe 3 AKUX Ha-
3MBAETbCA KOMIPHUM KOMMOHEHTOM.

Ha expani mu 6aunmo 300paKeHHs 3aBAAKN BUIIPOMIiHIOBAHHIO
CBiTJIa TOUKaAMU €KpaHa, a Ha Iamepi — B3aBASKKU CBITJIYy, fAKe
BimOmBaeTbcsa Bij moBepxHi apkymia. [iada omumcy KOJBOPiB,
YTBOPIOBAHUX y PisHUI cmocib, CTBOPEHO Pi3Hi KoJripHi MomeJi.

Kounipui mozmesni ymMoBHO IOfijieHO Ha TPU KJIACH:

o anutusHi (RGB): Komip mikcens opMyeThbcs IIOeTHAHHAM Oa-
30BUX KOJIbOPiB uepBoHOro (Red), 3eaenoro (Green) i cuHBOTO
(Blue) — puc. 2.10;

e cyOTpakTuBHI, abo 107aTKOBI (OCKIIBKM MOIeJb [OOIOBHIOE
KOJIbOPY aAWTUBHOI MOEJi 0 BCHOTO CIIeKTpa): momeas CMY
oTpuMaJia Has3By Bix ckaamoBux Cyan (0nakuTHuit), Magenta
(mypniypoBuii) i Yellow (sxoBTumit) — pwuc. 2.11;

e meprerniiiai: mogesai Lab, HSB, HSL — maioTh 3a OCHOBY copwuii-
HATTS KOJIbOPY JIOACLKUM OKOM.

PoarinsHeMo crmoyaTKy NPUHIUIN KOAYBAHHSA KOJIBOPY B au-
TuBHI Momeni RGB. fAKimo xo:xHHII Kojip s3axomyBatu 1 6GiTom



(koutip €, Koxip BimcyTHili), orpuMaeMo 3-0iTOBe KOAYBaHHS KO-
JBOPY, 00 MaemMo Tpu 0as30Bi KOJLOPU IJaA KOAYBaHHSA. A KoMoOi-
HyBaHHA 0a30BUX KOJbOPiB macTh 8 (2°%) Koabopis. I KOMKHOIO
0a30BOT'0 KOJBOPY B CyYaCHUX KOMII'IOTepax BigBoauThcs 8 OiTiB,
Koiip mae 256 BigrimkiB Bixm 0 mo 255.

Yci Hyn1bOBI 3HAUEHHS 03HAYAIOTh BiICYTHICTL OyAb-IKOT'O KO-
JbOPY — YOPHUH KoJip, a 255 255 255 — wmaBmaku, Oinmii. 3a
mozestio RGB moxxkHa orpumaru 256° pisuux Kobopis (aGo 224).
Take xKomyBanHA HasuBaioTh True Color. PosrisaueMo TaGIMIIO:

PesynbTylounin basosi Konbopu
. konip YyepBOHMI 3eneHuii CUHIN
""" Yepsormi | 11111111 £ 00000000 £ 00000000
::: Senewmii 00000000 nm 00000000
Comin £ 00000000 00000000 ANTEEEL
""" BrakutHwin £ 00000000 RARRRRER ANRENEL
""" Mypnyposwi 11111111 00000000 nm
Xostwin RLIERELE SRRRRRRER £ 00000000
B ANRRRER RARRRRER ANREREL
""" Goprwi 00000000 00000000 00000000

TaxuMm ymHOM, 3 TAOJIUIIL BUIHO, 1110, HATIPUKJAML, KOJIHLOPU Be-
CeJIKM OTPUMAaHO KOMOiHaIli€lo 6a30BUX KOJBHOPIB MOZEJIi.

o 24-6iTHoro kKomysaHuA (pexkum High Color) nomaersess 8-6it-
HU# ajbha-KaHal, AKUH 3ajJae Mpo3opicTh B mikcemax. Orixke,
KoJIip KoayeTrhea 32 Oitamu, a peanbHo Mae 256° Koanopis. ¥V mo-
IaHHI KOJBOPY 300paskeHHA BUKOPUCTOBYETHCA TaKa BaKJIMUBa
XapaKTepucTuka rpadiuyHoro sobpaskeHHs, AK TIMOUHA KOJHOPY
(abo koJipHa posgiibHA 34aTHICTB, abo 6iToBa rMMGUHA).

MnbuHa Konbopy — KifbKicTb GIiTiB (06CcAr nmam'saTi) anA
36epiraHHA 1 NofJaHHA KONbOPy Nif Yac KoAyBaHHA OOHOro
nikcens rpagiyHoro abo Bigeo03006paKeHHs.

Ha rpagiunomy 3o00paskeHHi, sSKe CTBOpeHe 3 BUKOPUCTaH-
Ham mozesi RGB i uyzmoBo Burianmae Ha eKpaHi amcmies, 4yuMaJo
BiATiHKiIB He IepemaioThCsA Ha IAIllip mig yac apyky. KoJbopose
300paskeHHsA Ha Imanepi Mu 6aunMo y BigOMTOMY Bin mamepy cBiTuIi.

PosrigsaemMo mpuHIIUIIM KOAYBaHHS KOJBOPY B CYOTPAKTUBHIN
vozmeni CMY. Mogenr CMY ommcye Kojip y BimbuTomy CBITJIi.
Ockinpku moegumamuaa CMY-KOJBOPIB He Oa€ TNIMOOKOro UYOPHOIO
KOJIbOPY, TO i Yac APYKY MO OCHOBHUX (papbd MOAAIOTH YOPHY —
BUKOPUCTOBYIOTH Mozeab CMYK (anri. blacK — mitepy B He BuKO-
PUCTOBYIOTH, 1106 He mayTtatu 3 Blue mogmeni RGB).

OpHO3HAUHO BM3HAYAE KOJIIp JIMIIIE IIepIenIiiiHa moxmeJssb Lab.

2.4. KogyBaHHs rpaiyHuX... 27

MpadiuHi pegakTopy HagaloTb
MOXIIMBICTb BUOPATU pexmm
KOJIbOpPY 3006paXKeHHs:
KONbOPOBE, HamniBTOHOBE

(y BigTiHkax ciporo) abo
YopHO-6iNne, a TakoX BKasaTtu
KoediLieHT NpPo30opocTi.

i GNE g FH
Xara

Y 1996 poui npunHato sRGB
(standard Red Green Blue) —
CTaHZapT NoAaHHA KOJipHOro
CNEeKTPY 3 BMKOPUCTAHHAM
mogeni RGB ana yHidikauii ii
BUKOPWCTAHHA B MOHITOpaX,
NPUHTEPax Ta Ha IHTEPHET-
canTax.

Y npoueci onpavoBaHHA
rpadiyHmnx 306paxkeHb Ans
OTPUMAaHHA BMCOKOIO KOHTPACTy
KOPUWCTYIOTbCA TEXHOSMOTIAMMN
HDR (@a6o HDRI — High
Dynamic Range Imaging), Aki
nepeBuLLYIOTb MOXKINBOCTI
CTaHJAPTHUX TEXHOJOTIN
BifoOpakeHHs. Pexxum ekpaHa
HDR moXHa BCTaHOBUTHU

B komn'toTepi 3 Windows 10

i oTpuMaTtn AcCKpase
JeTasnizoBaHe 300paKeHHs
MOPiBHAHO 3i cTaHgapTom SDR/
LDR (Standard Dynamic Range/
Low Dynamic Range) i sRGB.
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Y nonirpadii gpyk 3miNCHIOETbCA
6naknTHO, NypnypoBoIo,
YKOBTOIO Ta YopHoto dapbamu,
AKi cTaHoBNATb nanitpy CMYK.
Y CMY yci Hyni patoTb bine
CBiTNO (YCi KOMipHi KOMNOHEHTU
RGB Bigbunucn, i gogasaTtu

[0 CneKkTpa Hivyoro). AKwo
NMOBEPXHA MOBHICTIO MOMMHYNA
CBiTNO, TO MU 6aunmo i
YOPHOIO.

HanAckpasiwi konbopu mogeni
RGB HemoxnmBO nepenatu
nig Yac ApyKy 3a AOMOMOroi0
CMYK, a ansa HanTemHiwmnx
konbopis mogeni CMYK Hemae
aHanoris y RGB.

Puc. 2.13. TpadiuHe 306pakeHHsI
mogeni HSB

Y mopesi Lab € MOKIuBiCTH OKpeMO BIIJIMBATH Ha SCKPAaBiCTb,
KOHTPACTHICTEL 1 KoJip 300pakenusa. KoJip Bu3HauaeThCsA TphOMA
mapaMeTpaMU: OCBITJIEHICTIO, Jiama3soHOM 3MiHHM Bifl IIypHmypoBO-
ro [0 3eJIeHOT0 Ta [Oialla3oHOM 3MiHM BiJi CMHBOTO 1O KOBTOTO.
OcgiTsenicTs 3mimoeThea B miamasowi Big 0 mo 100 %. Ii maxcu-
MaJIbHe 3HaueHHs BiJIIOBilac MaKCHUMAaJbHIN ACKPaBOCTI KOJbO-
py. 3HaueHHs [giamasoHiB 3MiHM KOJBLOPIB 3aJal0OThCA YHCIAMU
Big —128 mo 127.

Bubupatoun KoJip, MO:KHA i3HATUCS, AK BiH BUIVIAJaTHME
B pisHmx mporpamax (puc. 2.12).

@H B 120
Os e I
Oy I 100
OR o ©
O G| I— 255
Op o &

Horauia HTML: | 00ff00 | @

Puc. 2.12. Mpuknagu Bubopy Konbopy y BikHaxX Pi3HMX pefakTopis

1106 BuGpaTu KoJIip 06’€KTa, CTBOPEHOrO ¥ BEKTOPHOMY perak-
TOpi, Ccaig cTBOpUTHM a00 BUAIIUTU O0’€KT i ImepeidTHm Ha CTPIUKY
Mopmat dirypu; y rpymi Cruni ¢irypu BubpaTu cuucox 3anveka oi-
rypv, a B HbOMy — KOMAaHAY |HWIi KONbOpW 3anvBKW; y BiKHi, IO
BiKpMJIocd, 3i COMCKY MOJeJdb — KOAYBAHHSA KOJbOPY.

Mogens HSB mae Taki xapakTepUCTUKH KoJabopy (puc. 2.13):

e kosipuui ToH (aHmi. — Hue) — Kojip cBiTia, AKui Mu 6aun-
MO. SIKIIO BCi KOJILOPW PO3MICTUTH Ha KOJIIPHOMY KOJi, TO IIO-
3UIliag KoJbopy Oyme amiHioBaTuch Bix 0° mo 360°, mio i macThb
3HAUEHHS IIapaMeTpa TOHY;

e HacuueHicThb (Saturation) — XapaKTEePUCTUKA YUCTOTU KOJIbO-
Py TEBHOTO TOHY. 3HAUEHHA HACUUYEHOCTi KoJamBarmThbca Bim O
mo 100 % vy cywmimi 3 cipyM KOJIBOPOM; TOH KOJLOPY 3aja-
€ThCA XBUWJIEIO TEBHOI MOBKUHU, PEITa XBUJIb CIEKTpa 3JIu-
BalOThCA B cipuii Koiaip. 3mauenusa (0 HacuueHOCTI BimmoBimae
cipoMy KOJIBODPY;

e sckpasicTh (Brightness) abo ocsityenicts (Lightness) — osHa-
vae, HacKimpKu cBiTaum (100 %) abo Ttemuum (0 %) momamo
Kosip. Mogeni mosxkmOo HasiBatu HSB, Konu AcKpaBicTb 3amiHto-
€TbCA Ha OCBITNEHICTb.

@ 3anuTaHHSA ANA NepeBipKM 3HaHb

1 Lo Take npocTopoBa AUCKpeTM3aLisn? 4 fAkviA nNpuHUUN KoayBaHHA Konbopy B RGB

2 HasBiTb KonipHi Mogeni ana onucy Konbopis.

3 Axkun obcar nam’ati HeobxigHO BUAINMTK ONA

i CMYK.

S fAki mopgeni ToYHile onucyloTb KORip Npu CKa-
HyBaHHi Ta BUBEeLEHHi 306paxeHHA Ha ApYyK?

30epexeHHs PacTpoOBOro 306paxeHHs 64x64 6 fK BM3HAUATM KOL KOJIbOPY B 306paKeHHi

nikceni, AKWO B nanitpi 16 konbopis?

anAa canty?
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3aBaaHHA AN CaMOCTiIMHOro BUKOHaHHSA

1 JdaHo dopmatn: BMP (Bitmap); JPEG (Joint PDF (Portable Document Format). Buxopaum
Photographic Expert Group); TIFF (Tagged Image 3 dopmarty, HaBefiTb TMN i npuknag rpadiu-
File Format); PNG (Portable Network Graphics); HOro pepaktopa.

NMpakTnyHa po6ota N22

TEMA. OnpavtoBaHHA KONipHUX MoJenen y BEKTOPHOMY
rpadiyHoOMy pepakTopi
3ABJAHHA: o3HanoMnTcA 3 MOXKIMBOCTAMU pefakTopa
LOAO HanawWTyBaHHA KOJMPHOI raMu 306parkeHHs
3 BUKOPUCTAHHAM Pi3HUX KONipHUX MoJenen.
OBJNTAAHAHHA: komn'toTep, nporpamHuin 3acié Microsoft Office.

Xia po6otn
I1i0 wac pobomu 3 Komn’romepom dompumyiimecs, npasu 6e3neKu.

2. Ctpiuka BctaBneHHa —
rpyna Inoctpauii — Cnncok

1 Bigkpuiite rpadiusnii pegaxTop.

2 HamanmoliTe IpaBUJbHUN TPUKYTHUK. Pirypa mae OyTH ax-

: : biryp.
THUBHOI0O — aKTWUBHOIO € cTpiuka Popmat dirypu.
3 BubepiTh KoJiip 3amOBHEHHS, y cnucKy KOHTyp ¢irypyu — bes
KOHTYpY.
4 YV Bikui, oo Bikpumerscs, mepeinirs Ha BRIaArky Cnektp 3. Tpyna Cruni iryp 3i cnvcky
i mobGepiTs koxip abo 3agmaiiTe BpyUHY TaK, II00 y Mopmesi 3anuBska dirypn — KomaHaa
RGB uepBoHUiI Kojsip MaB sHaueHHs 255, permara — O. IHWi KoNbopY 3anNMBKW.

5 V¥V cuumcry mogesnei mepeimits o HSL i samumrite y sommuti
3HAUEHHA TOHY KOJbOpy: hue (a6o B iHIITOMOBHOMY iHTEp-
(delici pegaxTopa — TOH).

6 TIloBTOpiTh momepenHi Aii AJS CTBOpeHHS TPUKYTHUKIB 3eJe-
HOTO Ta CUHBOT'O KOJIBOPIiB.

7 ¥V mopeni CMYK moGepiTs Kouip abo 3amaiiTe Tak, Imo0 y Mo-
meai RGB mBa xospopu MaJjum 3HaueHHsA 255, a Tperiii — 0.

8 BagikcyiiTe KoIip i 3HAUEHHA TOHY, 3AIUIIITH Y 3OIIUTI.

9 TIloBTOpiTh momepenHi mii, 3MiHIOIOUM NOIAPHO 3HAUYEHHS KO-
abopiB (gBa mo 255, Tpetiii 0), KiAbKicTh TPUKYTHUKIB Mae
oytu 6. 10.

10 PoasramyiiTe 300pakeHHs TPUKYTHUKIB y pAL 3a KOJbOpa-
MU BeceJdKu (aIuB. pucyHOK). HomaiiTe migmmcu — BKaKiTb
mepiri Jitepu KoybopiB Mogmesaein RGB i CMYK.

11 ogmaiiTe moMapaHUeBMI TPUKYTHUK i 3alUNIITh 3HAUYECHHS
KoJsibopiB Mogzesetr RGB i HSL.

12 TIlopiBHAIiTe KOJHOPU OCTAHHBOTO TPUKYTHUKA.

3po0iTh BHCHOBOK IIOA0 30iry KOAiB y KOJIpHMX MOAEIAX.
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2.5. KoayBaHHAA 3BYKOBUX AaHUX

@
L

Mpuknag 1. 3ByKOBa mOpisKKa
BiHisoBoi maatiBku (y
MUHYJIOMY IIi IIJIaTiBKU

OyIu €IMHUM IIPUCTPOEM
30epiraHHsa 3BYKY) HeEIepPEePBHO
3MiHIOE CBOIO (hopmMy —

Tak 30epiraroThCsa 3BYKOBi
IaHi B HemepepBHOMY, abo
aHAJIOTOBOMY, BUTJIAI.

YacTtoTta guckpetusauii —
KiNbKiCTb BUMIpIOBaHb CUrHany
3a 1 ¢; BUMIiptoeTbcA B lepuax
().

OpHe 3HauyeHHs 3a 1 ¢
Bignosigae yactoti f = 1 .
1000 BuMmiptoBaHb 3a 1 ¢

f =1000 ly = 1 Kklu.

F(t)

Puc. 2.14. Mpuvknag guckpeTtumsadii
HernepepBHOro curHany

Ll LTS

Puc. 2.15. MNpuknag KBaHTyBaHHA
HernepepBHOro curHasny

Jatime o3HavyeHHA npocmopogoi duckpemusauii. LLJo o3Ha4yae
3akodysamu 2pacpidHi 0aHi?

Opuum 3i crocobiB mepemaBaHHA iH@opmallii € 3ByK. 3BYKOBi
CUTHAJM HAJCUJAIOTh KMBi iCTOTH, JIOOU CIIiJIKYIOTHCS, HE TiJb-
KM KoJu mepeOyBaroTh IOps, a M Ha BigcTami — 3a J0OIIOMOIOO
MIPUCTPOIB. Y TPUCTPOAX BifOyBaeTbCcs KOAYBAHHSA 3BUYHOTO AJIS
HacC 3BYKY B II€BHi cursajgu. 3BYKOM € (pisuuHe sABUINE — KOJIHI-
BaJILHUHA PYyX UYACTUHOK CEPEINOBUII], AKWU MOIMUPIOETHCA B I[HO-
My CEepPeOBUIIIi.

Ilig uac mepemaBaHHSA 3BYKY IONIMPEHHSA KOJUBAJBHOTO PYyXY
CepeloBUINIEM € HeIePEepPBHUM SABUINEM: OyIb-AKOMY MOMEHTY
yacy BimoOBijlae HasABHICTL 3BYKOBOTO curHajay (mpurJaan 1).

VY xomm’iorepax BimOyBaeTbcsa IM(MpPOBe KOAYBAHHS HeIepPepB-
HOro (amaJjioroBoro) curzajy. CHUTHAJ OmpPaIlbOBYETHCA Ta 30epi-
raeTbCA y IIEBHI IIPOMIKKM Yacy, a BHCOTa BEPTHUKAJbHUX JIiHIil
y TeBHi MOMEHTH dYacy IIOKa3ye, AKWU CUTHAJI 3a 3HAYECHHIAM,
TOOTO BU3HAYAE aMILIITYLy CUTHAJY.

OundpyBaHHA 3BYKY — MNpOLIeC MepPeTBOPEHHA 3BYKOBUX
JaHMX B aHaNoroBoMy BUMALI Yy 3akogoBaHUN unbpoBui
CUrHan.

OuckpeTmnsauia — npouec BUMiploBaHHs, 36epiraHHs Ta on-
paLloBaHHA 3HAaYeHb aHAIOrOBOrO CUrHaNy yepe3 OfHAKOBI
NPOMIXKKM Yacy, AKi Ha3UBaOTbCA YACTOTOK AMCKpeTMU3aLil.

IIpomec muckpermsariii moxasaHo Ha puc. 2.14. Yum BuIma
yacToTa AUCKpeTusailii, TuM TouHilre BifOyBaeThbCA IIePETBOPEH-
Hs Oe3lepepBHUX NAaHUX y NUCKPETHi, ajie mpu IbOMY 3POCTa€E
i KigbKicTh OTpMMAHUX 3HAUEHb, i, AK HACJIIOK, CKJIAAHICTH iX
oImparoBaHHsA, NepefaBaHHA Ta 30epiraHnHd.

KBaHTyBaHHA amnniTyan curHany — npouec 3amiHeHHsA
peanibHOro 3HAaYeHHA CUrHasy, AKUN OTPUMYETbCA B pe3ysb-
TaTi BMMIipIOBaHHA.

Haii6nmxkue 3HaueHHA 3 HaA00pPYy (PiKCOBaHMX 3HAUEHb HABU-
BaIOThb pieHaAMU KeanmyeaHnns (puc. 2.15). Habip dixkcoBanux
3HAUEHDb € 3HAYCHHAMU 8azu po3psadig, HATPUKJIAL, Y ABiNKOBIi
ab0 MIiCTHAAISATKOBIA cucTeMi umciaeHHs. Y Ipolieci KogyBaHHS
BU3HAUAIOTh 3HAUEHHSA CUTHAJY B IeBHI HpoMisKKu uacy (muc-
KpeTHusallisi) y BUIVIAML ABifiKOBOro Koxy (KBaHTYBaHHs). Bynab-
AKe YMCJ0 MOYKHA MOoJATH y IABIMKOBill cucTeMi umCcIeHHSA, aje
Ha MOJKJIMBiCTH TOUHOI'O THOJAHHS 3HAUEHHSA BILJINBAE KiJbKiCTh
pospaniB abo OiTis.

KinbKicTh BUKOPUCTAHUX PO3PSALIB IJA HMOAAHHA HAaHUX Ha3U-
BAIOTh PO3PALHICTIO KBAHTYBAHH.



Posriaremo anroputv orudpyBaHHS 3BYKY.

Ha npuiimau nopaeTbcA 3BYKOBUI CUrHan (Mpuknag

Kpok 1 . ;
P npunmMaya — MiKpopoH)
HenepepBHUI eneKTpPOMarHiTHWIA curHan mikpogo-
Kpok 2 Ha MOAAETbCA Ha aHaNoro-unMdpoBUn NepeTBopio-
Bau (ALLM)
B AUM 3giicHI0eTbCA Be3nocepenHe oundpyBaHHA
Kpok 3  3BYyKY — AMCKpeTM3auia Ta KBaHTYBaHHA OTpMMa-
HOro curHany
Kpok CurHan y Burnagi ABilikoBoro kopy 36epiraetbcs

B Komn'totepi

dAxK Bimomo, 3BYKOBi mani 30epiraroThca y (aiiaax, ski moTpe-
OyIOTH 3HAYHOTO O0CATY ITaM’siTi.

3aJie;kHO Bij cmmoco0y KOoayBaHHA € PidHi cmocoOm KBaHTYyBaH-
HA Ta CTUCHEHHS NaHUX. POo3pisHAIOTH Taki aymiodopmaru daii-
JiB 30epesKeHHsI 3aKOOBAHOTO 3BYKY: 0e3 ctucHenHsa: WAV, AIFF;
3i ctucuenusam 6e3 BTpat: APE, FLAC; 3i cTuCcHeHHSM i3 BTpaTammu:
MP3, WMA (Windows Media Audio).

Bigeomani gna ix ompalioBaHHS Ta 30epiraHHS KOMII'IOTEPOM
TeX KOAYIOThbCci. KoayBaHHS 3BYKOBOI'O CYIIPOBOAY BimeomaHmx
HiUMM He BiApisHAETbCS BiJ KOAYBaHHS 3BYKY, a 300pasKeHHS
y Bifieo CKJIAaJaeTbCs 3 OKPEeMHUX KaJpiB, AKi 3MiHIOIOTHCS 3 IIEB-
HOIO YacCTOTOIO.

Kanpu xomyrooThcsi AK 3BHUUaiiHe pacTpoBe 300pasKeHHS —
momiKceabHO. $IKIO 3aKoayBaTW BCi Kaapu, BigeomaHi OyayThb
HOJAHI AK IIOCJIiJOBHICTh 3MiHHUX rpadiuHuX 00’€KTiB, ONMCAHUX
y nudpoBomy Buriami. OcHOBOIO 30epe’KeHHsS KOJbOPOBOI'O Bifeo-
CIOJKeTY € BUKopucTaHHs mozesai RGB. 3mima o6’e¢KriB Bimbysa-
€ThCS 3 OJHAKOBOIO INIBUIKICTIO, ajie 3aKOJOBAHUUI TaKHUM YWHOM
Bimeo(aitsn MaTuMe BeJIUKHUII PO3Mip.

IcuyroTe pisHi mporpamMm KOayBaHHS BiZeo, AKI BHUKOPHCTO-
BYIOTh AJITOPUTMM CTHCHEHHS Bimeomammx. IIporpama 3 Takum
aJITOPUTMOM HAa3WMBAETHCSA KOJexoM. KOMKHHUUN Komaek 30epirae Bi-
meodaitau y cBoemy (opmari. Komexk BusBise i 30epirae xampu,
Ha AKUX BiKe BimOyiach 3MiHa CIOJKeTy, TaKi KaJapu HasWBalOTh
kaowosumu. JlaHi 3i 3MiHaMu 30epirarThcsa B IIOTOUHOMY BiJHOC-
HO JI0 TOIIEPeIHBOr0 Kaapi; IMMPOMiKHI MiK HMMHU Kajapu Bl3arali
He 30epiramTbes (IpurJaaz 2).

XapakTepucTUKHU 30epiraHHsa BifleoJaHUX: KiabKicmb Kadpie 3a
cekyHndy ta posdinvrHa 30amuicmbv kadpy. PisHi crammaptu cTtuc-
HEeHHA MaloTh PisHi XapaKTepHUCTHUKU 30epekeHHA (IpuUKJIaAL 3).

@ 3anuTaHHA ANA NepeBipkuM 3HaHb

2.5. KoplyBaHHS 3ByKOBMX ... 31

Po3pAgHicTb KBaHTyBaHHSA

i yacTota guckpeTtmsauii

€ XapaKTepUCTNKaMun 3BYKOBMX
NPUCTPOIB 3annCyBaHHA Ta
BiATBOpeHHA. Hanpuknag,

24 6itn/192 Kklu; abo 16 6iTiB/
48 kIu. Akictb ynudpoBoro
3BYKY 3aneXuTb Bif
pPO3pAOHOCTI Ta YacToTU
AncKpeTum3auii.

MNpuknag 2. Ao

y Bizeocio:xeTi Ha He3MiHHOMY
11 BimOyBaeThbCcs pyx 00’eKTa,
TO Ha BCiX Kajapax, 3aJidHux
y IILOMY BiJ€OCIOKeTi, 3MiHut
CTOCYIOTBCS JIAIIIE PYXOMOTO
o0’exra. 30epiraroThCcA TJIO Ta
Iesiki 300pasKeHHs IIifg uac
pPyxy o0’ekra.

Mpuknag 3. 306epesKeHHs
Bimeomanux y craumaprti SIF
xapakTepusyerbca 30 Kagpamu
3a CEeKYHIY Ta PO3LiJIHLHOIO
3paTHicTIO Kaapy 352x240
miKceJIiB.

1 Hasegitb npuknag 36epiraHHsA 3BYKOBUX fa- 4 [laiTe O3HAYeHHs KBAHTYBaHHA CUTHany.

HUX B aHaNoOroBomy (HenepepsHOMY) BUMMALI. 5
Onuwite npouec oundpyBaHHA 3BYKY.

Hante o3HaueHHA gMckpeTusauil curHany.

MoAcHITb cyTHICTb oundpyBaHHA BigeodaHuX.

HaBilo HeoOXiaHi anroputMn CTUCHEHHA ANS
KOAyBaHHA 3BYKOBUX i BigeogaHux.
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NMpakTyHa po6ota N23

TEMA. KogyBaHHA faHMX pisHOro ¢opmaty B KoMn'loTepi.
3ABJAHHA: npoaHanisyBaTtu Bi3yanisauito popmaty umucen i3
PYXOMOIO Kparnkot B KOMM'IoTepi 3a JONOMOrot
TabnunyHoro pepakTopa.
OBJTAJHAHHA: kKomn'loTep, TabANUHUA peaaKkTop.

Xin po6otn
I1i0 wac pobomu 3 Komn’romepom dompumyitmecs npasus 6esnexu.

BigkpuiiTe TabIMYHUI IPOIIECOP.
2 VYV gaitusky Al yeemite 15 oguHHIL.

3 CkomnimoiiTe Ie 3HaUYeHHS B KJITMHKU A2, A3 — aKTHBHOIO
e KiaituaKa Al.

Bigkpuiite BikzHO cTpiuku OcHoBHe rpymnu Yucno.

5 ¥V cuucky Yvcnosi ¢opmatn BubepiTs dopmar EKcrioHeHuianb-
HUN (Ile TOmaHHA YHMCeJ i3 PyXOMOKI Kpalkoio). 3pobiTh ak-
THUBHOIO KJIITHHKY A2.

5. Ak 3MiHMNOCA 306paXKeHHs
uncna?

6 BigkpuiitTe BikHO (opMaTiB, BuOepiTh (Gopmar EKCnoHeHLi-
anbHWU i 3MiHITH KiJIBKiCTh BHAKIB ITiciIA KpamKu.

IIpoanaJisyiiTe, CKiJIbKM HYJIB IIiCJs MECATKOBOI KpPaIlKu.

7 3pobire akTuBHOW KiaiTnHKy A3. Bubepith ¢opmar Excrno-
HeHUianbHUI Ta ycTauoBiThL 0 3HAKIB IIic/s KpamKu.

8 TIIpoamamisyiiTe: AKk 3MiHHJOCA 300paskeHHS UMCJIa; PO3MIp
YOro BM BCTAHOBJIIOETE KiJBKICTIO AECATKOBUX 3HAKIB; sAKe
3HAUYEHHs Mae€ IIOPAIOK umcJa; 1o 3aminioe 10 y sammci mo-
PAOKY umca.

9 B’acyiiTe, CKiJIbKM iCHYe pIi3HHX IOCJiJoBHOCTeH i3 cuM-
BOJIIB «Kpallka» i «Tupe» MOBMKUHOWO Big 4 mo 6 cUMBOJIIB
BKJIFOYHO.

10 CsitmoBe Tabjgo0 CKJIAZAEThCA 3 JaMIIOuoK. KosKHa JiaMIou-
Ka MO’Ke mepeOyBaTu B OJHOMY 3 JABOX CTaHiB (YBiMKHEHO,
BUMKHeHO). BusHauTe, K00 HaIMeHIIO0 KiJIbKiCTIO JlaMIo-

11. Aknn obcar dotorpadii . .
YOK Ha Tabisio Mo:kHa mepenatu 100 pisHMX TOBimOMJIEHD.

B KifiobanTax?
11 PoariAaHbTE pacTpPoOBYy UYOPHO-0iday (ororpadiro poamipom

13x18 cMm. ¥ KoXHOMY KBaapaTHoMy caHtuMeTpi 450 To-
YOK, KOYKHA TOUYKA OMUCYETHbCSA 2 Oitamu. A po3paxyHKiB

CKOpHCTaliTeCh MOKJIMBOCTAMM TaOJUUYHOTO IPOIlecopa.
12. fAlke MaKCMManbHO MOXKMBE

YNCNO KOJMbOPIB Yy Nanitpi
306parkeHHs?

12 Ins 30epeskeHHA PacTPOBUX 300paskeHb poamipom 512x256
mikcesiB BigBenau 64 Koatitu mam’ari. Hiasa pospaXyHKiB
CKopuCTaiTech TaOJIUYHUM ITPOITECOPOM.

3po06iTh BHCHOBOK TIPO PO3MipM KOAyBaHHA MaHUX Pi3HUX
THUIIiB.

BrkoHanTte TectoBe
3aBAaHHA 3 aBTOMaTUYHOIO
nepeBsipKol0 pesysnbTaTy
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KOMITIOTEP SIK YHIBEPCAJIbHUW
NMPUCTPIN A1 OMPALIFOBAHHA OAHUX

3.1. ApxiTeKkTypa KoMn’'rotepa.

D
v

Mpouecop, noro 6yaosa Ta NpuU3HauYeHHS

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 o

lMpueadatime ocHoOBHi npucmpoi’ kKomn’tomepa.

ApxiTeKkTypa Komn'toTepa (aHrn. computer architecture) —
ue Habip aucumnnid, Aki onucyoTb GYHKLiIOHANbHICTb, opra-
Hi3auilo Ta peani3auito KOMM'IOTEPHUX CUCTEM.

Koau My roBopuMo Ipo apxiTeKTypy KOMII'IOTEpa, TO HacaM-
mepes MaeMoO PO3MVIALATH CTPYKTYPY cucTemMHOI miatu (puc. 3.1).

CuncTtemHa nnarta

CuctemMHa nnata — OCHOBHUA KOMMOHEHT MepCcOoHanbHOro
KOMM'loTepa, CaMOCTIVIHUN efleMeHT, AKUN KepyE BHYTPILWIHIMUK
3B'A3KaMM i B3aEMOJI€ i3 30BHILIHIMN NPUCTPOAMMU.

CucTeMHY WJaTy TaKOK Ha3WBAIOTh MaTepPUHCLKOIO (mother-
board), abo rosoBHoO (mainboard), miaroio. Boma 3abesmeuye
3B’A30K MijK amapaTHHUMM KOMIOHEHTaMH! KOMII'IOTepa, TaKUMU
AK IIPOIeCOpP, BHYTPIIIHA Ta 30BHIIIHA IIaM’siTh, BiZeoKapTa,
a Taxko:x mepudepiiiai mpucTpoi.

CucrteMHi TaaTu 3a3BUUYAll XapaKTepU3YIOTbCA @Qopm-parxmo-
pom, yuncemom i cokemom (TUIIOM TIPOIIECOPHOI'O THi3ma).

Dopwm-hakTop cuctemHOl TIaTu (aHMI. form factor) — 1e
CTaHIApPT, AKUH 3amae ii radapuTHi posmipu, opMmy, TUIH JOAAT-
KOBUX eJIEMEeHTiB i iXHe IIOJIOMKEeHHs Ta opieHTallio. BiH BKasye
posTalllyBaHHS TOYOK MOHTYBaHHS, IaHEJi BBeleHHA-BUBEIEHHI,
po3’eMiB KUBJIEHHSA Ta PisHOMAaHITHUX iHTepdeiciB miAKIIOUeHHS.

Haii6inpin momupeHEUM Ha ChOTOJHI 3aJuIIaETbCesa (opM-dhak-
Top ATX, AKuI aMepuKaHCbKa KoMmmaHis Intel Bmepime mpemcra-
Busia B 1995 p. Ila xaimifika Oysna mpomoB:KeHa (opM-(paKTopoM
Micro-ATX, akwuii migTpumye Ak mporecopu Intel, tak i AMD; Bim
3a3BUYali BUKOPUCTOBYETHCSI Y MOHOOJIOKaX.

Ha mouarky XXI cr. xommania VIA Technologies pospobuia
3HAYHO MeEHIIle 3a pPo3MipoM cimeiicTBo (opm-parTopiB ITX, akxe
Hapasi npeacraBiaere Nano-ITX i Pico-ITX. Nano-ITX — e moBHicTIO

=

Mepwa cmctemHa nnata 6yna
pO3pobsieHa aMeprKaHCbKO
efleKTPOHHOI0 Kopnopauieto BM
i NpogemMoHCTpOBaHa B CeprHi
1981 poky (PC-1). Makcumym,
Lo morna niagTpumyBaTu

PC-1 6e3 BuMKOpuWCTaHHA nnaT
po3wnperHHa — 64 K nam'aTi.

1—VGA
2—Dvi

3 — HDMI

4 — eSATA
5—USB3.0
6 — HD-aygio

7 — ¢epiTtoBi gpoceni
8 — cnotn DRAM
9 — cokeT (po3’em) npouecopa

Puc. 3.1. byposa Trnosa
cucTemHa nnata
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Po3mipu HamnowwmpeHiwmnx
dopm-dakTopis

...... Ha3Ba Po3mip, mm
.“ATX ..... 305x244
w!.\‘/licro—ATX ...... 244x244
Mini-ATX 170x170
.“‘Nano-ITX """" 120120
Pioax 10072

CyyacHi uuncetn 3abesneuytotb
CYMICHICTb BCTaHOBNIOBaHUX

Ha CUCTeMHY nnaTy Moaynis

i 4O3BONAIOTb BUKOHYBaTU
aBTOMATWYHy ifeHTudiKaLito
TUNIB YCTaHOBNEHMUX
KOMMOHEHTIB.

baraTtopiuHe cynepHuuTBO

MiXX KoMnaHiamu AMD

i Intel y ranysi BupobHmuTBa
npouecopis TpuBae. Tak,

y uepBHi 2016 p. Intel
npeseHTyBana npouecop Intel®
Xeon Phi™ Processor 7290 i3
72 agpamun Ta 288 NOTOKOBUMU
KomaHgamun. HasecHi 2020 p.
komnaHnia AMD npepctaBuna
npouecop Ryzen Threadripper
3990X. Uein 64-agepHun
npoLecop Ha MiKpoapXiTeKTypi
Zen 2 30aTHUA BUKOHATKU
ofHoYacHo 128 NOTOKOBUX
KOMaHg,

iHTerpoBaHi miaTu, PoO3poO0JIeHi MJiA CIOKUBAHHA OYyyKe HU3bKOL
nory:kKHOcTi. Ile#t Tun cucremHOI maaTm OyB CcIeliaJbHO BUTO-
TOBJIEHUI AJIA iHTEJeKTyaJbHUX pO3Bar, TAaKMWX SAK JJOIOBHEHA
BipTyaJbHa peaJIbHICTh, Mefia-IleHTPU, CMapT-TeJieBisopu, aBTO-
MO0ibHI mpucTpoi Torro. Pico-ITX — 1me mHalimeHinuii (opm-hakx-
TOP CHUCTEMHOI IIJaTH, BUWHAWIEHWHN [IJs IIPUCTPOIB iHTEPHETY
peueit (IoT).

Mini-ATX

Micro-ATX

Puc. 3.2. Dopm-dpakTopun CMCTEMHOT NAaTK

CyuacHi miatm BUKOHYIOTBCSA HA OCHOBiI umticeTiB (chipset) —
HaOopiB i3 [eKiJTbKOX BeJMKHX IiHTerpaJbHUX CXeM, IO
peasisyiors Bci HeoOximmi QyHKIII 3B’A3Ky OCHOBHMX KOMIIOHEH-
TiB — IIpollecopa, MaM’aTi i IMINH pPo3IINpeHHsd. UurceT BU3HAUAE
MOKJIMBOCTI 3aCTOCYBaHHS PISHUX THUIIB IIPOIECOPiB, OCHOBHOL
i Kemr-maM’ATi i papn iHIINX XapaKTEPUCTUK CHUCTEMMU, IO Xapak-
Tepe3yTh MEePCHEeKTUBU 11 MomepHisalrii.

VYci KOMITOHEHTH CHUCTEMHOI TJIaTh IOB’sA3aHi Misk co0oio cuc-
TEeMOI0 TPOBIAHWKIB (TiHii), 3a aKuUMu BigOyBaeThbcA OOMiH iH-
dopmairiero. Ilfo cyKymHicTh JiHi#T HasuBawTh 1H(GOPMAIITHOIO
IIIHOI, abo 1muHoo (bus).

e [lluna panux B3abesneuye OOMiIH maHWMH MiXK IIPOIIECOPOM,
KapTaMu PO3IINPEHHs, BCTAHOBJIEHUMM B CJOTH, i OIEpPaTUB-
HOIO0 maM’ATT0. YuMm Oijbllle PO3PAAHICTL IMMHU, TUM OiJbIIe
JaHUX MOKe OyTH IIepeJaHO 3a ONUH TaKT i THM BHIIA IIPO-
IYKTHUBHICTh KOMII'I0OTEpa.

e [lluma ampecw CAYKUTH IJIA 3a3HAUYEHHS aJpecu A0 AKOTO-He-
OyAb IIPUCTPOIO KOMII'I0OTEepa, 3 KOTPUM IIPOIIECOP ITPOBOIUTH
o6miH mammMu. KoKeH KOMIIOHEHT, KOKeH pericTp BBeeH-
Hs/BUBEJEeHHS 1 KOKHa KOMipKa OIlepaTHMBHOI ImaM’aTi MaioThb
CBOIO aJpecy i BXOmATH B 3arajbHUMl aapecHuit mpoctip. Ilo
IMIUHI azpecu IepemaeTbca igeHTHU(dIKamiiHUN Koxm (azpeca)
BigmpaBHUKa i (a00) omep:KyBaUya ITaHUX.

o [lluHa KepyBaHHS Nepefae PAN CIAY:KO0BUX CUTHAJIIB: 3aIlu-
CHU/3UNTYBaHHSA, TOTOBHOCTI JO IIpUHOMY/Iepemadi maHWx, IIif-
TBEPIKEeHHA NPUIOMY MaHWUX, allapaTHOr'0 NIepepuBaHHSA, Ke-
pyBaHHA Ta iHIINX, 00 3a0e3IeunTH Iepenavy OTaHnX.

JJia y3rof:KeHHA TAKTOBOI YaCTOTU i PO3PASHOCTI IIPUCTPOIB
Ha CHCTEeMHill IIJIaTi BCTAHOBJIOIOTH CIeIiajJbHI MiKpocxeMu, dKi
BKJIIOUAIOTH KOHTPOJIEP OIlepaTUBHOI maM’sATi i Bimeomam’saTi (Tak
3BaHUU niGHiuHUilL micm) i KoHTpoJep nepudepiiiHUX TPUCTPOIB
(nigdennuil micm).



V¥V cyuacHMX KOMIT'IOTepax IIiBHIUHUI MicT iHTerpoBaHo y Kpu-
cTaJ IIpollecopa pas3oM i3 KOHTPOJIEPOM HmaM’aTi Ta rpadiuHuM
nporecopom. OpHielo 3 OCHOBHMX (PYHKI[IH MTiBHiYHOrO MocCTa €
3a0e3meueHHA B3a€EMOJil CMCTEMHOI IJIATU i IIpOoIlecopa, a TaKoMK
BU3HAUEHHS IITBUIKOCTI POOOTH.

ITuna, 110 3B’A3y€ TiMIBKU ABa IIPUCTPOI, HABUBAETHCS IIOPTOM.

ITuaa MicTUTH Ca0TU AJIA MiAKJIIOUEHHA 30BHIITHIX IIPUCTPOIB,
AKi B pe3yJbTaTi CTAlOTh YaCTUHOIO IIMHU i MOMKYTHL OOMiHIOBATHU-
cA JaHUMHU 3 yciMa iHIMMMU ITiZKJIIYeHUMHU I0 Hel IIPHUCTPOAMIU.
Kontposiep mmHM 37xilicHIOE KepyBaHHA HPOIeCOM OOMiHY maHU!-
MU i cayKO00BUMU CHUTHAJIAMU.

LleHTpanbHun npouecop

LleHTpanbHui npouecop — ue NpuUcTpin Komn'totepa, AKMn
BMKOHYE onepaLlii 3 onpauioBaHHA JaHuX i Kepye nepude-
PINHUMY NPUCTPOAMMU.

CyuacHi mOpoIlecopu BUTOTOBJSIOTHCS Y BUMNIALL MiKpOIIpo-
mecopiB (puc. 3.3). PismuHO MiKpOIIPOIECOpP ABJIAE COO0OI0 iHTe-
rpajibHy CXeMy — TOHKY ILJIaCTUHKY KPHUCTAJidYHOTO KpPEeMHilo
OPAMOKYTHOI (pOopMU ILJIOMIEI0 BChOTO KiJbKa KBaAPATHUX MiJIi-
MeTpiB, Ha AKil poaMmilieHi cxeMu, MII0 peati3yioTh BCi (GyHKIIiI
mporiecopa.

Kpucran-nnactuuka 3asBuyaili MiCTUTBCS B IIJIAaCTMaCOBOMY
abo KepaMiuHOMY IIJIOCKOMY KOPIyCi Ta 3’€THYETHCS 30JIOTHMU
OIPOBOAKAMU 3 METAaJIeBUMHU INTUPAMU, 100 IIoro Mo:xkHa OYJIO
IpUEITHATH [0 CHCTEMHOI mjatu Komm'iorepa. Ha puc. 4 HaBemeHO
cxeMy po0OTH Tpoliecopa.

Knactep npouecopa Knactep npouecopa

Appo Appo Appo Appo Appo Appo Appo Appo

Kew TpeTbero piBHA Kew TpeTbero piBHA

BOynoBaHuin niBHiYHMA MicT — Data Fabric

KoHTponep
nam’sTi

KoHTponep
nam’aTi

KoHTponep
BBeneHHA-BMBeLEHHA

OnepaTtuBHa nam'aTb

Puc. 3.4. CTpykTypa cy4acHoro npouecopa

IIpormecop TpamguIifiHO CKJIAZAETHCA i3 IPUCTPOIO YIPaABJIiHHA,
apu()MEeTUKO-JIOTIYHOIO IIPUCTPOIO Ta TeHepaTopa TaKTOBUX iM-
nyabciB. PosriisHeMo iXHIO pobOTy meTasibHiIlle.

3.1. ApxitekTypa... 35

MiBHiYHMI MicT 3a6e3neuye
0OMiH JaHUMK 3 NPOLECOPOM,
OonepaTVBHOK NaAMATTIO

i Bigeonam'aTtTio. YacTtoTa
npouecopa B Kiflbka pasis
6inbla, HiX 6a3oBa yacToTa
maricTtpani.

Puc. 3.3. MNpouecop

OCHOBHi XapaKTepucTukun
npouecopa

e llBnakogia (obuncnioBanbHa
MOTY>HICTb) — cepefHe
yncno onepawin npolecopa
3alc

e Po3papgHicTb npouecopa —
MaKCUMaJibHa KinlbKicTb 6iTiB
iHbopmauii, AKi MOXyTb
onpauboByBaTUCA Ta
nepegaBaTcA NPOLECOPOM
OofHoYacHo. Po3pAgHIcTb
BM3HAYAETbCA PO3PAQHICTIO
pericTpis, y AKUX
PO3MILLYIOTbCA AaHi AnA
onpavoBaHHA

binbwicTb nNpouecopis Hapasi
MaloTb PO3PAAHICTE 64 6iTW.
TakTOBa yacTOTa BKasye
WBMAKICTb pobOTM npouecopa
B repuax (M) — KinbKicTb
pobounx onepaduin 3a 1

c. BoHa nopinsetbca Ha
BHYTPILLHIO (BM3Ha4Yae Temn, 3
AKMM MpoLecop onpalboBye
BHYTPILLHI KOMaHAW) i 30BHILLHIO
(BM3HAuag, 3 AKOK LUBUAKICTIO
npouecop 3BepTaETbCA Ao
onepaTyBHOI Mam'ATi).
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QOyHKUiT npouecopa

e OnpautoBaHHA JaHUX —
BMKOHAHHA Hap HUMU
APUPMETUYHIKX | NOTIUHUX
onepauin

e KepyBaHHA BCiMa iHWNMK
nNpuUcTpoAMM KoMmn'totepa

Anpo mikponpouecopa
(processor core) — uyacTuHa
MiKponpoLecopa, Wo MiCTUTb
OCHOBHi YHKUiOHanbHi 610Ky,
abo yacTuHa npouecopa, LWo
3[1iIICHIOE BMKOHAHHA OJIHOrO
NOTOKY KOMaHf. Takum YMHOM,
npoLecop 34aTeH 3[iNCHI0BaTH
napanenbHe BMKOHaHHA
JEKINbKOX MOTOKIB KOMaHf,.

Tun

CISC (aHrn. complex
instruction set computing)

RISC (aHrn. reduced
instruction set computing)

MISC (aHrn. minimal
instruction set computing)

VLIW (aHrn. very long
instruction word — pyxe

o Apudmeruro-noriuauii npuctpiit (AJIII) — mpusHaveHuin ajs
BUKOHAHHA BCiX apu@MeTHUHUX 1 JIOTIYHMX omepaliii Haz
YKCJIOBOIO 1 CMMBOJIBHOIO iH(popmaIriero.

e IlIpuctpitt ympasminaa (IIY) — dopmye i mogmae B yci 0s0Ku;
KOMIT'IOTE€pa B MIOTPiOHI MOMEHTH Yacy IIeBHi curLajam yipas-
JinuA (Kepyroui imMmysibci), o0yMOBJIeHI cIern()iKoo BUKOHY-
BaHOI omeparii i pesyiabTaTaMmu HOIEPemHiX omepalliii; dopmye
aJpecu ocepeKiB mam’sAATi, BUKOPUCTOBYBAHUX BUKOHYBaHOIO
omepairiero, i mepegae i agpecu y BiAmoBigHI OJIOKKM KOMII IOTe-
pa; OIOPHY IIOCJTiOBHICTH IMOyJIbCIB HPUCTPilE KepyBaHHA
OZlep:Ky€ BiJ reHeparopa TaKTOBUX iMHOYJbCiB.

o [‘eHepaTop TAKTOBUX IMIVJIbBCIB — IeHEPY€E MOCJiTOBHICTD eJIeK-
TPUYHUX IMIYJbCiB; UacTOTa I'eHEPYIOUUX IMNOYJIbCIB BU3HAUa€E
TaKTOBY dYacToTy Mammmuu. [Ipomiskok dacy Misk cycigaimm
iMIomysbcaMu BH3HAUA€ 4Yac OJHOTO TAKTy POOOTHM MaIIuHU abo
IIPOCTO TAKT POOOTH KOMII'IOTepa.

Tunmn apxiteKTypm npouecopis

OsHaioMuMoOCcA 3 KiJbKOMAa THUIIAMHU apXiTeKTypu IPOIIecOpiB,
AKi HaOysau HaNOiMBITOTO TOIMMUpPeHHA. Po3TyigsHeMO TabJIuITIo:

Onwuc

ApxiTeKTypa 3 NOBHVMM HabopOM KOMaHZ. Taki MpoLecopu BUKOHYIOTb YCi KOMaH-
On, NPOCTi i CKNagHi, 3a BENWKY KiNbKiCTb TakTiB. KomaHg y Takmx npouecopax
6araTo, i KOMMINATOPU BEPXHbOIO PIiBHA PIKO BUKOPUCTOBYIOTb YCi KOMaHAW

ApxiTeKTypa 3i cKopoueHMM Habopom KomaHg. Taki npouecopu npauloTb
weugwe, Hix i3 CISC-apxiTeKTypoto, 3aBAAKM CNPOLLEHHIO apXiTeKTypu i CKOpo-
YEHHIO KiIbKOCTi KOMaHpA, ane AnA BUKOHAHHA CKNagHOI KOMaHAM BOHAa CKna-
JaeTbcA 3 Habopy NpocTumx, WO 36inbluye YaC BUMKOHAHHA KOMaHAW (3a GinbLuy

ApxiTekTypa 3 MiHiManbHUM Habopom KomaHa. Taki npouecopy MailoTb MiHi-
MaJibHY KifIbKiCTb KOMaHZ, YCi KOMaHAM NPOCTi i BUMaraioTb HEBENIMKOI KiNbKOCTi
TaKTiB HAa BUKOHAHHA. Afle fIKLIO BMKOHYIOTbCA CKNAfHI 0OUMCIIeHHA, Hanpuknag
3 yncnamu 3 MnaBaloyol0 KOMOI, TO TaKi KOMaHAM BUKOHYIOTbCA 3@ BEINKY KiNb-
KicTb TakTiB, wo nepesuwye CISC- i RISC-apxiTekTypun

ApxiTeKTypa 3 [OBrol0 MAaLUMHHOIO KOMAHAOW, Y AKiN BKa3yeTbCA napanenb-
HICTb BMKOHAHHA obumncneHb. Taki npouecopy OTpMMany WNPOKE 3acTOCYBaHHA
B UndpoBsii 0bpobui curHanis

@ 3anuTaHHSA AN NepeBipKM 3HaHb

1 Lo Take apxiTekTypa Komn'totepa?

2 [lanTe o03HauyeHHA NiBAEHHOro Ta MiBHIYHOro
MOCTIB, YMM BifPi3HAETbCA IXHE NMPU3HaUYeHHA?

3 L|0My MaTE€PUHCbKa MjlaTa Ma€ TaKy Ha3By? 6

Lo Take TaKT, U/ € BiH OOHAKOBUM [ANA pi3-
HUX npouecopis? OOrpyHTYITE CBOIO OYMKY.

5 [poaHanisyinTe apxiTeKTypu npoLecopis, mno-
MIpKynTe, B AKMX CaMe rany3sax i Aka came
apxiTekTypa Ma€ nepesaru.

MopisHanTe npouecopu Intel i AMD. MNposegitb
JOCNigXKeHHA, YoMy came Ui ABi dipmu € ni-
Jepamn Ha PUHKY BUMPOOGHNMLITBA NpoLecopis.
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3.2. MNaMm’aTb koMn'roTepa Ta il BMAM.
BHYTpillHI Ta 30BHiWHI 3anaM’aToOBYIO4Yi NPUCTPOI
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lMpuzadatime, w0 make nam’ame Komn'romepa. @

MNam’aTb Komn'ioTepa — cepepoBulle abo ¢GyHKUiOHabHa
YyacTMHa KoMM'loTepa, Mpu3HayeHa ANna MNpUiMaHHA, 36epi-
raHHs Ta BMOIPKOBOro BMUAABaHHA AaHUX.

PospisaaioTs BHYTPiIIHIO i 30BHIIIHIO maM’aATh (puc. 3.5).
p yTp (puc. 3.5) Mam’aTb komn'loTepa
BHyTpiwwHA nam’aTb
BHyTpiwwHA (0OCHOBHA)
BHyTpiWwHA nam’aTb — L Nam’aTb, O AKOI NPOLECOp MOXe
3BepHyTUCA 6Ge3nocepefHbo B mpoueci poboTu i HeraHo OnepatugHa
BMKOpPWCTOBYBaTH Ti. :
Kew-nam'atb
Posrianemo pyHKIIII Ta OCHOBHI XapaKTepPUCTUKHU ITiel mam’saTi.
e OmneparusHa nam’ats (aHMI. RAM, Random Access Memory —
naM’ATh i3 JOBIJIBHUM JOCTYIOM) — IIe IIIBUAKA IIaM ATbh He
Iy:Ke BeJHKOro o0cAry, OeslmocepesHbO IIOB’sI3aHa 3 IIPOIle-
copoM i mpusHAaUYeHa [IJs 3alucy, 3YUTyBaHHA i 30epiramua

MocTinHa nam'atb (M311)

CMOS-nam’aTb

BUKOHYBaHUX IIPOTpaM i JAHWUX, AKi 0OpOGIAIOTBCA ITHMH 30BHiLWHA (noaaTKoOBA)

IPOTrpaMaMu.

3a3Buuail AK ONEpPaTHUBHY IIaM’ATb BUKOPHCTOBYIOTH DRAM — HakonunuyBaui
IWHAMIUHY OaM’ATh 13 HOBiabHMM mocTymoMmM. OcTaHHIMU pOKa- Ha MarHiTHix gnckax
MH cTac BCe NOMIMPEHIIIMM BUKOPUCTAHHS AMHAMIYHOL mam’aTi TeepaoTinbHi
yeTBeproro mnokoixinHa: DDR4 SDRAM — nuHaMiuHOIO IaM’ATh Hakonuuysaui (SSD)

€ TOMY, IO BHACJiJOK MaJiol MICTKOCTi KOHIeHCATOPiB BOHA IIO-
CTiliHO mOoTpeOye OHOBJIEHHs. BOHA € CHHXPOHHOIO, OCKiJILKU BU-
KOHY€E KOJMKHY OIlepallilo BifoMy KijbKicTh uacy (abo TakTiB, IO
IO3BOJIAE KepyBaTU IOTOKOM JaHUX i BHOYAOBYBaTH iX y Uepry). Puc. 3.5. Knacudikauia nam'aTi
3ragaemo, IO Iie maM’ATh «i3 moBiabHUM moctymom» (RAM), a 1ie

Oo3Hauae, III0 OJHOYACHO MOJKHA OTPUMATH MOCTYII A0 OYAb-IKOL

KOMipKH 3a ii agpecoro Ha YNTAHHA a00 3aIlnC, IPUUOMY 3aBIKIU

3a CTaJINil MPOMIiKOK Uacy HesaJIe’KHO Bim Ii posTalryBaHHS.

OnTuyHi npueogmn

e Kemr (amryi. cache), abo wmajonepaTruBHA, HaM’ATH — IyiKe OnepaTtnBHa nNam'aTb
MBUAKUHA 3aIaM ATOBYIOUNII IPHUCTPill HEBEJIUKOI0 00CATY, IO BMKOPWCTOBYETHCS TiSIbKM
BUKOPUCTOBYETHCS IIPU OOMiHI JaHMMHU MiK MiKpOIIPOIleCOpoM ANA TMMYacoBOro 36epiraHHA
i omepaTMBHOIO HaM’ATTIO IJis KOMIIEHCAIil PisHMIII y IIBHUI- JaHUX | Nporpam, ocKinbKu,
KOCTi ompaIfjoBanHs iH@opmallii mpoiecopoM i TpPoOXW MeHIII KON MallHA BUMMUKAETBCH,
IMIBUAKOMIIOUOI0 OIEPATHUBHOIO HaM ATTIO. MUV BTPAYaEMO TOUKY BXOZy
Kemr-mam’sate peasisyerbcad Ha MiKpocxeMaX CTATHYHOL I1aM’s- [0 [aHuX, AKi 3Haxoamnuca

Ti SRAM (Static RAM), Ha mOPSAOOK OiJbII MIBUAKOMIIOUNX, JOPOTUX B onepaTtuBHii nam'aTi. JocTtyn

i menm emuux, Hixx SDRAM, i sHaxoguThcs Ha mnpolecopi. Ker- [0 eNeMeHTIB onepaTuBHOI

naMm’aTh giautbed Ha Tpu piBmi: I (L1), II (L2) i IIT (L3). Kosken is nam'aTi NPAMUA — Lie O3HAYaE,

piBHiIB BigpisHseThcsa 3a obcsaroMm mam’ATi, mBuakictio. Ilpuyomy O KOXeH 6anT mam'aTti mae

I piBenbr — wHaviMeHImui i mBuaKUi, a III piBerb — HaN6IIL- iHauBiIgYyanbHy agpecy.

muit 1 moBismbHUM. [0 KOYKHOTO PiBHA IIPOIECOP 3BEPTAETHCA IIO
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ApudmeTnyHo-
NOTIYHUIN MPUCTPIN

Perictpu

L1 L1
KeLl KeL

L2 kew

L3 kew

OnepaTtuBHa
nam'aTb

Puc. 3.6. Kew-nam’atb npouecopa

Y 6inblIOCTi CyyacHUx
komn'totepiB BIOS 36epiraetbca
i Ha CMOS, i Ha pi3HoBMaI
¢dnew-nam’'ati EEPROM

(@Hrn. Electrically Erasable
Programmable Read-Only
Memory — nocTinHnin
3anam’AToByBay) —
€NTIeKTPOHHOMY He3aneXXHOMY
KOMM'IOTEPHOMY HOCI€BI

JaHnX, AKUN MOXHa
eNIeKTPMYHO CTMpaTh Ta
nepenporpamoByBaTu. Lle
O3Hauae€, WO OAVH i3 HUX
JOCTYNHWIA NuLe ANA YMTaHHA
(pe3epBHa Konisl), a iHWKA —
anAa 3anucy (gnAa 3anycky HoOBOI
Bepcii BIOS).

UEFI — ue piweHHs, Wwo
NiATPUMYE XOPCTKI AUCKN
6inbworo obcAry, wauawe
3aBaHTa)KY€ETbCA, 3HAYHO
6e3neyHiwe i mae rpadiyHmn
iHTepdelic i, BignosigHo,
nigTprMye poboTy MULLI.

uepsi (Bix mentroro no 6iabioro): obcar mam’ari III piBas cra-

HoM Ha 2020 pik moixe caratu 256 MO, II pisaa — Bim 256 K6

mo 8 M6, I — Big 8 K6 mo 64 K6 (puc. 3.6).

Kemr-maM’aTTI0O Kepye cHeliaJbHUN OPUCTPIA — KOHTPOJIED,
AKWH, aHaNi3yloun BUKOHYBaHY NPOrpaMy, HaMaraeTbCs Iepem-
OaunTH, AKi maHi i KomaHgu HalliMOBipHiIle 3HAMOOJATHCS HaM-
OJIMIKUYMM YacoM IIPOIIeCopy, 1 migKauye ixX y Kelr-maM’saThb. SIKIIT0
B KeIll IIigKauaTy IOTPiOHI JaHi, BUJIYYeHHA iX 3 mam’aTi BimOy-
BaeThbcA 0e3 3aTpuMKHU. SIKIMO K HeoOXigHa iH(opmallia B Kerri
BiICyTHSI, TO TpOIleCOp BUUTYeE ii OGesmocepeaHbO 3 OIlepPaTHBHOL
nam’sarti. CoiBBigHoOIlIeHHsA YmMcjaa BJAYUYEHb i MpoMaxiB BU3HAYAE
e()eKTUBHICTh KellyBaHHA.

o Ilocritina mam’aTs (auri. ROM, Read Only Memory — nam’saTh
TiTBKU [JIsT YNUTAHHA) — He3aJle’KHA HaM’ATb, BUKOPUCTOBY-
€ThbCcs AJiA 30epiraHHsa maHUX, IKi HIKOJIM He BUMaraTUMyTb
smMiHm. 3MicT mam’ATi cHemiaJbHUM UYMHOM B3alllIBAETLCSI B
IIPUCTPOI MpPU Or0 BUTOTOBJIEHHI AJIS ITOCTifiHOro 30epiraHmHsd.
3 ROM Mo:xHaA TiJILKW YUTATH.

TyT 306epiraerbca mporpama BIOS (auri. Base Input Output
System — 06asoBa cucTeMa BBeJeHHA-BUBEAEHH:), AKY IIPOIECOD
BUKOHYE MJIs IIEPeBipKM IIPUCTPOIB Mif Yac 3aIrycKy, 3aBaHTa-
kegHa OC ab6o BcranoBsieHHa HOBoi OC. Kpim Toro, mporpama
BIOS BcramoBioe morik mammx Mmisk OC Komm’iorepa i mpuemHa-
HUMH TOPUCTPOSIMU (PKOPCTKUM AUCKOM, KJaBiaTypoio, MWUIIIEIO,
IIPUHTEPOM, BilleocHCTEMOI0), YIpPAaBJIs€ CIOKHBAHOIO MOTYIKHic-
TIO i sKuBJeHHAM. CydyacHi KOMII'I0Tep! BUKOPUCTOBYIOThH 3aMiCTh
rpaguriiroro BIOS mpomusky UEFI (puc. 3.7). Ile mpukJaz 1mpo-
rpaMHOro 3abe3leyeHHs HUBBKOTO DiBHA, AKe 3aIMyCKAETHCA ITi
yac cTapTy KOMII'IoTepa mepen TuM, AK 3aBaHTaskutbea OC.

=l MyFavorite{F3)  gh= Qfan Contre uning Wizard({F11}

Advanced Monitor Boot  Tool

1000 MHz
Manual

CPL Strap 100MHz
Source Clock Tuner

PLL Selection Auto

Filter FLL Auto

BCLK Frequency

Initial BCLK Frequency

ASUS MultiCore Enhancement

y  [Manuall: When the manual mode & sedectd, the BCLKbase clock) irequency can be assigned manualty.
[KMP]: When the XMP{exireme memory profile) mocde is selecied, the BCLK Irequency and memary parameters
will be oplimized autormatically.

Last Modified EzMode(F7}|5] Search on FAQ

STom 2. 17,1246, Copyright (L) 2016 American Megatrends, Inc.

Puc. 3.7. Burnag npowwsku UEFI BIOS



e CMOS-nam’ste (Complimentary Metal Oxide Semiconductor
Memory) aBage cobo nam’aTh AJA 30epiraHHA KoH(pirypa-
mii xomm’iorepa. Boma Mae Hu3bKe €HEProCIOKMBAHHS i1 He
3MIiHIOETBCS TIPW BiKJIOUEHHI mM:Kepesa eHeprii. Ila mam’ars
POBTAIIOBYETHCA Ha KOHTPOJepi mepudepii, AJaA eJeKTPOKUB-
JIEHHA SKOT'0 BUKOPHUCTOBYIOTHCA CHEIliaJibHI aKyMYJIATOPH.

30BHIWWHA NamM’ATb

S0BHIITHA NaM’aTh NPHU3HAUEHA OJs TPHUBAJOro 30epiramusd
nporpaM i mJaHuXx, i mijgicHicTh II BMicTy He 3ajieXKUTh BiJl TOTO,
BBiMKHeHUII a00 BUMKHeHUI Komm'itorep. lleii Buj mam’aTi Mae
BeJIUKUI 00CAT i He HAATO BUCOKY IIIBUIKOIilO.

30BHIIIHA HaM’ATh HEe MA€ IPSIMOro 3B’SI3KY 3 IPOIECOPOM.

PospisaaroTs Taki BuUAM B30BHIMIHBOI HaM’sdTi: HaKOIHUyBa-
yi HAa MarHITHUX INCKaX, TBEPAOTiJIbHI HAKOMWYYyBadi, ONTUUHI
TIPUBOIIH.

o JKopcTkuii MarHiTHUN OUCK, a00 HAKOMMUYYBAY Ha MAaTHITHUX
nuckax (hard (magnetic) disk drive (HDD)), ckiamaerbed 3 ne-
KiTbKOX HaMarHiueHMX aJIOMiHi€eBUX AUMCKiIB 3i cHemiaJlbHUM
TOKPUTTAM, Ha AKe 3a JAOIOMOIOI0 CIlelliaJbHOI T'OJiBKU 3alu-
CYETHCA i 3UMTYETHCA iH(pOPMAILid.

e Trepmorineui mHakonmuyBadi (Solid-State Drive, SSD) — tun
cxoBHUINa, QPyHKIl Akoro moxioui HDD (puc. 3.9), ajie 3acHoBa-

Hi Ha iHmIi# texnosorii. SSD BHKOPHCTOBYIOTH (DJIEI-IIaM’iTh

i3 mudpoBum gocrymom, AK i USB-makommuyBaui. Ilpumumnaa ix

mosIBU BimoOpaskae Tol (aKT, IO IMTBUAKICTH OIIPAITIOBAHHS

JaHUX y IIpoIecopi HabaraTo IepeBUINYE IIBUAKICTH 3alucy

maanx y HDD.

JKopeTki MargiTHi AMCKM IPOTAroM [JEeCATHUIIITH AOMiHYyBaJIn
B cermMeHTi 3bepiraHua maHuX, 3a meit dac (3 1950-x pokiB) em-
HicTh HociiB 3pocsaa y 200 Tumc. pasiB, IMIBHUAKICTE poOOTH IIPO-
IIeCOPiB TeK IOMITHO 30iJbHINJIACH, ajieé MIBUAKICTHL MOCTYHOY MO
JaHnx (PaKTUYHO He 3MiHMJIACs, OCKiJIbKM 0a3yeThCs Ha TEXHO-
Jorii, po3pobieHiit me Hanpukiami 1970-x poxkis.

TeepmoTisibHI HaKommuyBadi 3a0esleuyioTbh Habaratro BHIIY
MBUJAKICTE POOOTH 3 MaHWMM TOPIiBHAHO 3 KOPCTKUMU MAaTHIT-
HuMU auckamMu. OCHOBHI XapaKTePUCTUKU TBEPAOTiJIbHUX HaKO-
OUYyBauviB Taki: mayguii uac moctymy mo mammx: Bim 100 mo 1000
pasiB mBuAIIe, HidK y MeXaHIUYHMX [AUCKiB; BHCOKA INBUIKICTD,
aK 0 HeKiJIbKOX rirabaiéiT 3a 1 ¢ mJig OOBIJIBHO PO3TAIIIOBAHIX
JaHNX; BHUCOKAa HamiliHicTb, SSD 3abesmeuyioTh piBeHb 30epeskeH-
HA DAaHWUX TaKWUH caMWil, K iHIIII HaIOiBOPOBiZHMKOBI HmpPHCTPOI.

SSD marors 1 i3 4 tunis uinis mam’ati NAND: SLC, MLC, TLC
i QLC, xoikeH 3 AKUX MOKe 30epiraTu meBHY KiJbKicThb OiTiB.

SLC (Single-Level Cells) 3matua 30epiratu 1 6iT iHdopmarrii.

ITam’sate SLC Mae BUCOKY HNPOAYKTUBHICTH, HU3bKE €HEPrOCIIO-
JKUBaHHSA, HAWOIJABIIY INBUIKICTh 3amucy i KiJbKicTh IUKJIIB
Program/Erase. ITam’sath Tumy SLC 3as3BMuaili BUKOPUCTOBYETHCS
B cepBepax BHCOKOI'O PiBHs, OCKiJbKH BapricTh SSD Ha ocHOBI
SLC Benmka.
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MNMepesarn npowwnskn UEFI:

* NiATPUMYE PO3Mipun
HakonuyyBauis fo 9 16,
npaute B 32- abo 64-6iTHOMyY
pexnmi

e 3abe3neyye 6e3neyHe
3aBaHTAXKEHHS, WO 3anobirae
3aBaHTa)KeHHIO Komm'loTepa
HeCaHKLiOHOBaHMMM
nporpamamm

Y nannni 2020 p. Acouiauin
TBEPAOTI/IbHNUX TEXHONOTIN
JEDEC yknana cneundikauito
DDR5 SDRAM, a komnaHis
Micron npeseHTyBana naaHKy
ornepaTuBHOI N'ATOro
nokoniHHA DDR5, Aka moxe
BMKOPUCTOBYBaTW 64-TirabiTHi
yinm, wo 36inbluye EMHICTb
opgHoro mogyna o 128 I'b.

Puc. 3.8. OnepatvBHa nam’aTtb
n‘atoro nokoniHHa — DDR5
KomnaHii Micron

Puc. 3.9. TBeppoTinbHi
Hakornuuysaui
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YueHum 3 yHiBepcutety
CayTremMnTOHa BAANOCA YCMiWHO
3anmMcaTi iHpopMaLio Ha

HOCIi i3 KBapLOBOro CKna,
BMKOPUCTOBYOUN HEMTOCEKYHAN
i nasepHi imnynbcn ona

3anucy JaHux y 3D-cTpyKTypu
KBapLy Ha HaHOPIBHI. IMnynbcu
CTBOPIOIOTb TPU LWapwu
HaHOCTPYKTYPOBaHNX TOYOK,
BiCTaHb Mi>K AKMMW CTaHOBUTb
5 Mk. 3anucaHa iHdopmaLin
MoXe 36epiratica 6nmsbko 13,8
MNpPA POKiB 3a TemnepaTypu

fo 176 °C i ButpumyBaTu
Temnepatypy go 1000 °C.

Puc. 3.10. 360-TepabaliTHWIN HOCil

MLC (Multi-Level Cell) — KoxxeH ejeMeHT ImaM’siTi 36epirae
2 6itu imdopmariii. MLC memmesire Big SLC, mpore Mae MeHITY BU-
TpUBAJICTh 1 MeHIIU pecypc MuKJIiB Program/Erase.

TLC (Triple-Level Cell) — enemeHT maM’siTi, 3JaTHUIN 30epiraTu
3 Oitu imdopmarrii. Mae 6inbIlly IiJIBHICTH, ajie MEHIIY BUTPU-
BaJicTe mopiBHaHHO 3 SLC i MLC, a Tako:k BimcrTae Bim HUX 3a
IMIBUAKICTIO YNTAHHA 1 3anmmucy i pecypcy B niukjaax Program/Erase.
3assuuait TLC NAND BukopuctoByBajacs y ¢new-HaKonnyyBadax,
IIPOTe BAOCKOHAJIEHHA TEXHOJOTiMl BUPOOHUIITBA 3POOUMJIO MOIKJIM-
BuM BuKopuctaHHsa nam’Ati TLC i B crammapTHUx SSD.

QLC (RQuad-Level Cell) — enemeHT mmam’siTi, 3maTHuii 36epiraru
4 6itu indopmarii. Hapasi € Hali0iabIl TEePCIEKTUBHOIO TEXHOJIO-
riefo, 10 He IIOCTYHAETHCA 3a BapTicTio 30epiramusa 1 I'6 mamumx
TPAOUIiTHUM JKOPCTKUM auckam. Ilpm 1mboMy 3a IIBUIKOIIEIO
i pecypcom Ha zamuc QLC-maM’sATh JIKINIE TPOXU MOCTYMHAETHCA iH-
mumM TexHogoriam NAND.

Bsaemopmia »KOPCTKUX OMCKIB i3 CHMCTEMHOIO IIJIATOI0 3IiHCHIO-
eTbcsa uepes3 iHTepdeiicu SATA, PCl, USB, eSATA.

SATA (Serial ATA) — pospobaenuit y 2003 p. craHgapTHuU
iHTep(deiic MiAKIIOUEHHS KOPCTKMUX MOUCKIiB M0 CHUCTEMHOI IjIa-
. BiH BukopuctoByetrbea muasa SSD, HDD, a Takox maa CD\DVD\
Blue-Ray-tipucTpois.

PCI-Express (Peripheral Component Interconnect Express) — 1ie
3acib B3aeMOii MPUCTPOIO 3 CUCTEMHOIO ILJIATOIO, IO CKJIAJAEThCA
3 KOHTpoJIepa WINMHU i cjioTa. BiH € Oiibin mBuAKicHUM iHTep-
deficoM ITigKJIIOUEHHSA IIPUCTPOIB MO CHUCTEMHOI IIjmaTu, Hixk SATA.
SATA SSD wmaii:ke BUeTBEPO IMIBUAINE BiJ MeXaHIUHMX JKOPCTKUX
IVCKIB IIpu mocJaifoBHOMY 3amuci i umraHui, a SSD PCl Express
nepesepiiryiors HDD 3a mium mapameTpoMm y 7 pasiB.

e OmTmuHWl TPUBiIL — TPUCTPiH, MPUBHAUEHWI AJIA 3YNTYBaH-
Hsd Ta 3anmcy iH@opwmallii Ha onTuuHi HOcil (guckm).
Mexaniuna uacTuHa IPUBOAY, KEPOBaHA MOT0 MiKPOCXEMOI0, 3a-

Oesmeuye o0epTaHHA B HHOMY AUWCKA i 3YMTYBaHHS 3 HBOTO JaHUX

3a JOIIOMOTOIO Jiadepa i cucTemMmu Jrim3. 3ajie;KHO BiJ TUIIIB BUKO-

PUCTOBYBaHUX HOCiiB OyBalOTh IIPUBOAM IJIA 3UYNTYBAHHS/3AIIUCY

CD, DVD i Blu-Ray. IlpunIiiui, 3a AKUM IPAIIOIOTh CYYacHI OMTUYHI

Hocil irgopmarrii, BUKOPHUCTOBYETHCSA AOCUTHL AaBHO. IIo cBoOii cyTi

CD, DVD i Blu-Ray — BmockoHaJsieHa BiHisoBa rpammiactuHKa. [[aHi

Ha IIUX HOCigX 30epiraioThbCs y BUIVIAII TOHKOI CIIipaJbHOI JOPiK-

KM, HaHEeCeHOl Ha CIeliaJbHUHN 3aXUIIeHNH I1ap AUCKa, AKa CKJIa-

IaeThCsA 3 MiIKPOCKOIIIUHMUX 3arjubJieHb i MPOMiMKKIB MiK HUMMU.

@ 3anuTaHHSA ANA NepeBipkuM 3HaHb

1 Yum Bipgpi3HAETbCA 30BHIHA NaM'ATb Bif BHY-

TPILHbOI?

2 o Take nocTinHa nam'aTb? Aki 11 QyHKUT?
flka ponb y poboTi npouecopa Kell-nam'aTi?

4 Yomy onepaTuBHa NaM'ATb HA3VBAETbCA EHep-

rosanexHoto?

5 [e mae ceHc BukopuctoByBaT HDD? A SSD?
HaBepitb npuknagw.

6 Y MUHynomy p[ecAaTuniTTi HemoXxnimBo Oyno
yABUTU Komm'ioTep 6e3 npuBoay ANA OnTuY-
HUX auckis. [lomipkynTe, 4YOMy CbOrofHi
ONTWUYHI HOCIT MalrXe He BMKOPUCTOBYIOTbCA.
OO6rpyHTYINTEe CBOIO AYMKY.
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3a ¢poH HeimaHOM
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Lo su 3Haeme npo cxemy ¢oH HelimaHa?

Sk BU 3HaeTe, MPUHIUIIH, IO JIEXKATh B OCHOBI apXiTeKTypu
EOM, 6ynu chopmynboBani B 1945 p. I:xomom (o Heiimanowm.
Homy Bmajocsa ysaraJbHUTH HAYKOBI PO3POOKU Ta BigKpuTTa 6a-
raTbox yueHux (Hacamiepen Yapibsa Be66imska, KOTpPUil yABJIAB
poboTy KoMII'foTepa AK PobOTYy CYKYIHOCTI IIPHCTPOIB) Ta cdop-
MYJIIOBAaTH Ha iX OCHOBI NpWMHIMIN Iboro migxomy (puc. 3.10).

Mpouecop
Mpuctpoi Mpuctpoi
BBE[leHHA BVIBE[lEHHA
MNam’'aTb

Puc. 3.10. Cxema EOM apxitektypu ¢oH HelimaHa

IIpunnunu, 1o JgexaTb B ocHOBL apxiTekTypu EOM, Taxi.

e BuropmcraHHS IBIKOBOI cmcTemMu umciaeHHA. IlepeBara mepeq
IeCATKOBOIO CHCTEMOIO YKCJIEHHS IIOJIATAE B TOMY, II[0 IIPUCTPOI
MOJKHA POOUTH AOCUTH HMPOCTHUMHU, apu()MeTHUHi i joriuni orme-
pamii B ABifiKOBill cucTeMi UMCJIEHHSA TaKOXK BUKOHYIOTHCS J0-
CUTBH IIPOCTO.

o [lpunmnun oxuopizHocTi mam’ari. IlamM’aTh KoMm’ioTepa BHUKO-
PUCTOBYEThCA He TiIbKM A 30epiramHsa maHUX, ajie i mpo-
rpam. Ilpum mpoMy i KomaHAM IporpamMu, i AaHi KOAYIOTbCA
y IOBifiKOBi#l cumcTeMi YMCJIeHHS, TOOTO CIIOCiO iX 3ammcy ommHa-
koBuii. Tomy Hajag KoMaHIaMM MOYKHa BUKOHYBaTU Ti cami mii,
o i Hajg JaHUMHU.

o [Ipunmnun azgpecHocti mam’ssTi. OCHOBHaA HaM’SITh CTPYKTYPHO
CKJIATAETHCA 3 IIPOHYMEPOBAHUX KOMIPOK; IIPOIECOPY B I0-
BiJIBHUI MOMEHT dYacy MOOCTyIIHa OyIb-AKa KoMmipka. 3Biacu
BHUILJIMBAE MOXKJIMBICTH HaBaTH iMeHa o00JIacTaM IIaM’saTi, Tak,
o6 0 3HaueHb, AKi B HUX 30epiraroThCcs, MOKHA OyJio O 3ro-
oM 3BepTaTucs abo MiHATH IX y mpoleci BUKOHAHHSA IIporpa-
MM 3 BUKOPUCTaHHAM IIpuBJacHeHUX imeH. ToOTo y Oyab-AKUiA
MOMEHT MOXKHA 3BEPHYTHCSA OO0 OyAb-IKOI KOMIpKU Imam’aTi 3a
ii agpecoro.
et mpuHIUI BiZKPWUB MOMKJINBICTL BUKOPHCTOBYBATH 3MiH-

Hi B IporpaMyBaHHi, MOMKJIUBICTH YMOBHOT'O IIEPeXOAy B IIpolieci

BUKOHAHHA mporpamu. HesBakaiouum Ha Te, IO KOMAaHIN BUKO-

HYIOTBCA IIOCJiJJOBHO, y IIporpaMaxX MOKHAa peaJjii3yBaTu MOKJIU-

BicTh Iepexony [0 OyAb-aKOl MiISHKHU KOIY.

e JIpyHIIUNI TOCJIIZOBHOTO TIpOorpaMHOro ynpaniinud. Ilpuny-
CKae, I[0 IIporpaMa CKJaZaeThCsa 3 HAOOpy KOMaH[I, AKi BUKO-
HYIOTBCSA ITPOIIECOPOM aBTOMATUYHO OJHA 3a OJHOKI y IIeBHIil
IIOCJIiJOBHOCTI.

AMepUKaHCbKNI MaTemaTuK
IoH ¢oH HelmaH
chopmynioBaB npuHUUNIK, 3a
AKUMUN PYHKULIOHYE BinbLuicTb
cyvacHux komn'totepis. MoH
HelimaH 6yB reHiem y Tux ke
obnacTtax, wo i JleoHapgo fga
BiHui. BiH 3HaB 6araTto mos, 6yB
daxiBuem y oisumui i matemartuui
i MaB ¢peHoMeHasbHy nMam'ATb.

=

Y Henmpokommn'iotepax
MOJENETbCS PoboTa KNITWH
rOfIOBHOrO MO3KY NOAVHMY,
HEMPOHIB, a TaKOX AeAKNX
BiAiniB HepBOBOI CMCTEMU,
30aTHUX A0 OOMiHY CMrHanamw.
MocTynoBO HapodXKyeTbCA HOBUM
HaNPAMOK, 3aCHOBaHWI Ha
3'eqHaHHi 6ioNOriYHNX HEMPOHIB
3 eNeKTPOHHUMWN efleMeHTaMMu.
3a aHanorieto 3 Software
(NporpamHe 3abe3nevyeHHs)

i Hardware (enekTpoHHe
anapatHe 3abe3nevyeHHs)

Ui po3pobkn oTpumanu
HaimeHyBaHHA Wetware.
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HanronoBHiwmm Hacnigkom
npuHumnis $oH HenmaHa
MOXHa Ha3BaTu Te, WO

Tenep nporpama BXe He

€ MOCTIMHOK YaCTUHO
MaWuHW (AK, HaNpuknag,

y Kanbkynatopa). lporpamy
CTasio MOX/IMBO NErko 3MiHUTW.
A ocb anapatypa, 3BUYaNHO X,
3a/IMLLAETLCA HE3MIHHOI i fiy»Ke
NPOCTOH.

Y pesynbTaTi BUKOHaHHA 6yab-
AKOI KOMaHAWN NiYNIbHUK
KOMaHJ 3MIHIOETbCA Ha
OAVHULIIO i, OTXe, BKa3ye Ha
HaCTYMHy KOMaHAy nporpamu.
Tam, fe HeobxigHO BUKOHATWU
KOMaHfy, WO He € HaCTYMNHO
No NOpPAAKY 3a MOTOYHOM, a
BiACTOITb BiJ JaHOI Ha AKYCb
KiNbKicTb agpec, To chneuianbHa
KOMaH[a nepexoay MiCTUTb
afpecy KOMipKuW, Kyau NoTpibHO
nepegatv ynpasniHHA.

L

BigmoBiguo mo mpuununis ¢oH Heiimama KoMmmo’ioTep CKJazga-
eTbcA 3 apudmeruro-moriuaoro mpuctporo — AJIIT (amra. ALU,
Arithmetic and Logic Unit), 110 BuKouye apumeTudHi i jJoriuni
omepaitii; mpucrpoio yrparainaa (IIY), npusHaueHOro AJjia opra-
Hizallii BUKOHAHHSA IIporpam; samam aToByounx npucTpois (3II),
y T. 4. omeparuBHoi mam’aTi (OII) i soBHimabOro 3II; 30BHIIIHIX
MIPUCTPOIB IJIs1 BBeAEHHA-BUBENEHHSA NAHUX.

IIporpamMu Ta nmaHi BBOAATHCA B IaM’ATHh 3 IPUCTPOIO BBEIEH-
Hsa uepe3 AJIII. Bci Komauau mporpamMum 3aluCyIOThCA B CYCigHI
KOMIpKM mam’saTi, a maHi AJad OoOpOOKM MOKYTh MiCTHUTHCS B JO-
BLIBHUX KOMipKax.

Y 6yap-AKill Nporpami OCTaHHA KOMaHZa MOBMHHA OyTU KO-
MaH/[O0 3aBepLUEHHA PO6OTU.

Komanga ckigazaeTbcsaA 3 BKas3iBKHU, IO 3a3Hauae, AKYy omepa-
Iif0o 3 MOKJMBUX CJIiJ BUKOHATHU, i agpec KOMIpOK IaM’ATi, mge
3bepiraroTbcsa maHi, HaJ AKWMU CJiJ BUKOHATU 3a3HAUYeHy omepa-
IMiro. A TaKOK 3 aJpecu OCepenKy, KyAW CJif] 3aIucaTy Pe3yJbTaT
(axito #oro morpidHo 30epertu B 3II).

3 AJIII pesysbratu BUBOAATHCA B HaM’ATh a00 HPUCTPIA BU-
BemenHs. IIpuniunoBa BiaminaicTs Mixk 3II i mpucTpoem BuBe-
IeHHs IoJdArae B Tomy, 1o B 3II mami 30epiraroTbcsa y BUTVIAMI,
3PYYHOMY [JIsI OIPAI[IOBAHHSA KOMII'IOT€POM, a Ha IIPUCTPOI BUBe-
IeHHSA HAOXONATb TaK, SAK 3PYyYHO JIIOAWHI.

IIY yupaBise Bcima uacTmHaAMU KoMIT'ioTepa. Bin kepyrouoro
MIPUCTPOI0 Ha iHIII TpPUCTPOi HAAXOAATL CUTHAJU, IO POOUTH,
a Big immmx mpuctpoiB IIYV orpumye iH(popmaliiro mpo ixX craH.

Kepyrounit mpuctpiit MicTuTh creriaabHUi pericTp (ocepedok),
AKUN HA3UBaETbCA JIIUMIbHUKOM KoMaxi. Ilicias saBaHTasKeHHS
mporpamMu i JaHUWX y IaM’ATh y JIYMJIbHUK KOMAaH]| 3alIUCYETHCA
ajgpeca mepIoi KoMaHAW mporpamu. IIY 3umTye 3 mam’aTi BMmicT
KOMipKU ImaM’sATi, agpeca AKO0l 3HaXOOUThCA B JiUNJILHUKY KOMAaH]I,
i momimrae #oro B CIEIiaJbHUN ONPUCTPili — pericTp romaum. 1TV
BU3HAUaE OIepallilo KOMaHIM, «Big3Hauae» B maM’daTi JaHi, agpe-
cl AKUX BKasaHi B KOMaH/i, i KOHTPOJIIOE BUKOHAHHA KOMAaH-
nu. Omeparito Bukonye AJIII abo amapaTHi 3acobu Komm’ioTepa.

Tpeba nigkpecnnTk, WO Taka apxiTeKTypa, AKY Lie Ha3nBaloTb
[MPIHCTOHCbKOK apXiTEKTYPOIO, He € EAUHOIO.

OCHOBHUM 0CEpPEeIKOM KBAHTOBOTO KOMII 0~
Tepa € KBaHTOBUII 0iT, AKUI CKOPOUYEHO HA3M-
BaeTbcA KyOiT (q-0iT). KybiT — 116 KBaHTOBa
YacTUHKA, IO Mae naBa 0as3oBi craHu, sKi
nosHavaroThea 0 i 1. [lBoma B3HaueHHAMU
KBAHTOBOTO 0iTa MOMKYTb OyTH HAIPIAMKUI
BHU3 i Bropy CIiHy dapa aroMa, aBa IIOJIO-
KeHHA eJIeKTPOHA B HANIBOPOBiAHUKY i T. m.
ITo6ymoBa KBAHTOBOT'O pericTpa MIPAKTUYHO

Taka caMa, K i KJIaCMYHOTO pericrtpa, — Iie
JIAHITIOJKOK KyOiTiB, 3 AKHMMU MOJYKHA IIPOBO-
IUTH ONHOOITHI Ta mBOOiTHI omeparii. IIpore
MOJKJINBI 3HAUeHHA KBAHTOBOT'O pericTpa He
obomexkyoTbeca 0 i 1, ocKimbKM, OKpiM HUX
iCHYIOTH CTaHU CYIIEPHO3UIIii, a OTKe, MOXKHA
BUKOHYBaTH! ollepallii 3HauHO miBHUIIE. Po60o-
Ya TeMIlepaTypa KBaHTOBOT'O KOMIT'IOTepa Ha-
OJIMIKAETBCS 1O abCOJIIOTHOTO HYJIA.



FapBappacbKa apxiTeKTypa

TapBapaceka apxitexTypa Oysa pospobiena 'oBapgom Eifikemom
Hampukinmni 1930-x pp. y 'apBapacbkomy yHiBepcuTeTi 3 MeTOO
30iMBIINTH INBAAKICTh BUKOHAHHS OOUYMCIIOBAJbLHUX OIepalliii Ta
onTuMidyBaTtu pobory mam’saTi (puc. 3.11).

Mam'aTb gaHmx LlenTpanbHuni
npotiecop
Mam'aTb nporpam Yy
AN

MepudepinHi npuctpoi

Pnc. 3.11. Cxema EOM 3a [apBapAcCbKoIo apXiTeKTypoio

lapBapAcbKa apxiTeKTypa xapaKTepusyeTbca isuHUM nogi-
nom nam'aTi KomaHg (nporpam) i nam’aTi gaHux.

B opurimanrrOomy BapianTi I'apBapjchKoi apxiTeKTypu Bu-
KOPHCTOBYBAaBCS TAaKOM OKPeMHUII CTeK MOJs 30epiraHHs BMIiCTy
OPOrPaMHOrO JiUMIbHUKA, AKWN 3a0e3meuyBaB MOMKJIMBOCTI BU-
KOHAHHS BKJIQJEHUX IIiJAIIpOrpaM.

KoxHa nam'aTb 3'€QHYETbCA 3 MPOLIECOPOM OKPEMOIO LLMHOIO,

@ WO AO03BOMIAE OJHOYACHO i3 UYMTAHHAM i 3aMMCOM AaHUX Npu
BMKOHAHHI MOTOYHOI KOMaHAW pobuTn BUBIPKY i AekonyBaHHA
HaCTYMHOI KOMaHAW.

3aBOAKM TAaKOMY POSBIIOAiJIy MOTOKiB KOMAaHJ i AaHUX i moen-
HAHHIO oleparliii ix BubipKu peaJsisyeTbcs OiJbII BUCOKA MIPOAYK-
TUBHICTBb, HiK mpu BuKopucTauHHi [IpiHCTOHCHKOI apxiTeKTypwu.

Hepomixu TapBapacbhKol apxiTekTypu mHoOB’sa3aHi 3 HeoOXimHi-
CTIO IPOBeIeHHA OiJIbIMOl KiJIBKOCTI IIIMH, a TaKOoK i3 (piKcoBaHUM
obcaAroM mam’siTi, BUAiJIEHOI IJis KOMAaHJ i HaHUX, IIPU3HAUYEHHS
AKOl He MOJKe OIIePAaTHUBHO NEePEepPO3IOIiJATHUCA BiAIIOBiIHO IO BU-
MOT' PO3B’sI3yBaHOI 3ajadyi.

@ 3anuTtaHHA ANA nepeBipKM 3HaHb
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lapBapacbka apxiTekTypa
LUIMPOKO 3aCTOCOBYETHCA

Yy BHYTPILWHIN CTPYKTYPI
CYYaCHMX BUCOKOMPOZAYKTUBHUX
MiKponpoLecopis, ge
BMKOPUCTOBYETbCA OKpema
Kew-nam'atb ana 36epiraHHs
KOMaH[ i gaHux. Y Ton xe

Yac Yy 30BHILLHIN CTPYKTYPI
6inbLIOCTi MiKpONPOLEeCOPHUX
CUCTEeM peanis3yloTbCa NPUHLMNN
apxitTekTypu GoH HelmaHa.

=

B ocHoBi ¢poToHHOro Komn'loTepa
NEXNTb BUKOPUCTAHHA KBaHTIB
cBiTna — ¢oToHiIB. MNepearn
¢$OTOHHOrO KOMM'toTepa NOB'A3aHI
3 0CO6MMBOCTAMY MOLUMPEHHSA
cBiTna. MpakTUYHOK OCHOBOI
$OTOHHOrO KOoMM'loTEPa MOXYTb
cnyuTtn GOTOHHI KpucTanu,

AKi 34aTHI nponyckaty abo
3aTpUMyBaTW CBIT/IO TiSIbKK

3 NEBHOI0 JOBXMHOK XBUJI.
3pa3ku GOTOHHUX KpUCTanis
MaloTb MIKPOHHI po3mipu.
Onepauii 6ygyTb npoBoamnTHCA
3a JOMOMOrOl0 3reHepoBaHUX
ManeHbKKUX nasepis Ta
nowmpioBaTUCL MO Yiny 3a
gonomoroto Bigbueauis, GpOTOHIB.

1 Onuwitb poboTy Komn'loTepa, BUKOPUCTOBYIO- 4 Yum Bigpi3HAeTbcA MpiHCTOHCbKa apXxiTekTypa
um cxemy Ha puc. 3.11. Big lapBapacbKoi?

2 Ha3BiTb NPUHUMUNM GYHKLIOHYBAHHA CYYacHMX S fAki BMAM anbTepHaTMBHUX KOMM'IOTEpPIB, Ha
Komn'toTepiB. Bally AYMKY, € Hanbinbll nepcnekTUBHUMIN?

3 TloACHITb NPUHLUMNN opraHi3auii poboTn Kom- 6 3Hangitb B iHTepHeTi BigomocTi Nnpo EOM, aki

n'totepa 3a ¢oH HelimaHom.

6a3yBanncb He Ha [BINKOBIM CCTEMi UNCIEHHS.
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3.4. NMpucTpoi BBeAeHHsI-BMBeAeHHs AaHuX. NMpuctpoi,
WO BXOAATb A0 CKjlaay MynbTUMedinHoOro obnagHaHHSA

@

=

3acoby MOBHOIO BBe[EHHS
JO3BONAIOTb 3aMiCTb KnasiaTypu,
MULWI Ta iHWUX NPUCTPOIB
BMKOPUCTOBYBATK MOBHI
KomaHaun (@bo npoMoBnATK
TEKCT, AKUA NMOBUHEH ByTK
3a3ganerifgb 3aHeceHUn y nam'atb
komMn'toTepa). MoXxnmnBocTi

TakuX MNPUCTPOIB MOKK JOCUTb
obMeXKeHi.

=

JlazepHa knaBiaTypa —
MiHiaTIOpHa KnasiaTypa, fAKa
He nepeBuLLYyE PO3MIpU
6penoka, Npu UbOMY PO3Mipu
KNaBill He MeHLUi 3a 3BMYanHY
HacCTiNbHY Knasiatypy. TyT
BMIKOPUCTOBYETbCA Nlasep,
AKUNA NPOEKTYE 306parKkeHHA
KnaBsiaTypu Ha 6yab-AKy
NOBEPXHIO.

Hanpyra

LCD — pigknn KpucTtan

Pnc. 3.13. bygosa
PiAKOKPUCTaNiYHOrO MOHITOPY

3 AKUMU npuCMpPOoAMU 88€0eHHA 8U 8Xe 3HaUOMUIUCh HA YPOKAX
iHpopmamuku?

Ilpuragaemo, 110 [0 IIPHCTPOIB BBEAEHHS HAJEKUTh KJaBi-
aTypu, MaHIIyJsaTOPU, CEHCOPHI IIaHeJi Ta exkpaHu, rpa@iuHi
IJIAHITIETH, €JIEKTPOHHI [OIIKW, irpoBi MaHimysiaTOpWM, CKaHEPH,
Kamepu, Mikpodonu. [[o mpucTpoiB BUBeIeHHA HaJeKaTh IIPOEK-
TOPHW, MOHITOPU, IPUHTEPH, HABYIIHUKM, KOJOHKMU.

MoHiTopu

IIpuragaeMo OCHOBHiI XapaKTEPUCTUKMU MOHiTOpa.
Poswmip exkpana — BU3HAYAETHCA MOBMKWHOIO MiaroHaui (Tpamum-
I[iAHO BUMIipPIOETHCA B AIONMAaX).

PospinbHa spaTHiCTE Aucmnies — KiJbKICTB miKceJsiB 1o Bep-
THUKAJi Ta TOPUS3OHTAJII.

I'mubura Kombopy — KiJABKiCTH OiTiB Ha KOZYBaHHS OITHOTO
mikcesd.

3a MTPUHIUIOM pPOOOTH IiCHYIOTH Pi8HI BUAM MOHITOPIB
(puc. 3.12). Cuix sayBaKuTH, M0 €JEKTPOHHO-TIPOMEHeBi MOHITO-
pu MaiiiKe He BUKOPHCTOBYIOTHCS.

MoHiTopu
Pi“KO"(FL’("Z'Bga“i"”‘ CaitnogioaHi (LED) Mna3mogi
OpraHiuHi 3 aKTMBHOI MaTpuLiED
csiTnofioaHi AM-OLED
(OLED) (SUPER AMOLED)

Puc. 3.12. Bugun moHitopis

e Pinkokpucramiunai (LCD) wmoHiTOpu po3pobJsieHi Ha piaKmx
Kpucrajax. Pigki Kpucraam — O0COOJMBHUU CTAH IIEBHUX OP-
TaHIYHUX PEYOBUH, Y AKOMY BOHUW MOJKYTH 3MiHIOBATU CBOIO
CTPYKTYPY i CBITJIOONTUYHI BJIACTUBOCTI IiJ Ai€l0 eJeKTPUUHOL
manpyru (puc. 3.13).
3MiHIOIOUM 3a JOIIOMOTOI0 €JEeKTPUYHOTO IIOJIA OpPieHTAIlifo

TPyI KPUCTAJIIB 1 BUKOPHUCTOBYIOUM BBEJEeHI B DPiAKOKpUCTAJIIU-

HUM pO3UYMH PEUOBWHM, 3JaTHI BUIIPOMiHIOBATH CBITJIO IIif Oi€ro

@JIeKTPUYHOIO0 IIOJIsI, CTBOPIOIOTh BHCOKOAKIiCHI 300pasKeHHs.

Y piAKOKpHUCTaIMUYHUX MOHITOPAX BUKOPUCTOBYIOTH TOHKY ILJIiB-

Ky 3 PiJKMX KPHCTAJIiB, MOMIIIEHYy MijK ABOMAa CKJISHUMU IIJIac-

TUHaAMU. 3apAny HepefaloThcAd uepe3 eKpaH i3 TPaH3MCTOPiB, IO

3abesmeuye sCKpaBe i HeCIOTBOpeHe 300pakeHHA. EKpaH pos-

IiJeHWI Ha He3aJIe)KHI ocepelKM, KOKeH 3 SKUX CKJIaJacThCA

i3 YOTHMPHOX YACTMH (TPM OCHOBHiI KOJILOPW i ONWH pe3epBHUII).



KinpkicTh Takux ocepenkiB Imo IMMPHHI i BUCOTi ekpama HasuBa-

IOTh P030iJbHON 30aMHICMI0 eKPAHA.

e Cgitnonmionui (Light Emitting Diode, LED) BUKOpHUCTOBYIOTH [Ii-
oou I/ IiACBiUyBaHHS MATPHUILL PiIKOKPHCTAJIYHOTO eKpaHa.
Mo:xkHa ckasaru, mio LED-moriTOp — me Bimommit mam LCD-mo-
HiTOp, ajile 3 BUKOPUCTAHHAM IIiJCBiUyBaHHS Ha CBiTJIOmiomax
(puc. 3.14). Tob6to Tak camo, gk i B LCD, koisip (opmyerbcsa
3aBIAKU CBITVIOMIIBTPAM PiKOKPUCTAIIUHOI MATPUIL.
3aBAsAKH TOMY, IO CBITJIOHIOAM € CaMOCTIHHMMH [mKepesia-

MU CBiTJIOBOTO BUIIPOMiHIOBAHHSI, BOHM IO3BOJISIOTHL IIOOYyIyBaTH

KapTUHKY 3 MaKCHMAaJbHOIO sCKpaBicTio i KomTpactom. OgHaAK

y TaKMX MOHITOPiB € iCTOTHUII HENOJIK, IIe MOPiBHSHO BEJIUKUI

poamip camux cBitTaomioniB. Taki MOHITOPM 3aCTOCOBYIOTHLCA B 30B-

HImIHIN pekJiaMi Ta BeJWMUYe3HUX eKpaHaxX, Ha KOHIIepTax TOIIO.

e Opramiuni citmomionu (amria. Organic Light Emitting Diode,
OLED) — cBiTnomiogu, v AKUX €JEeKTPOJIOMiHECIEHIIiaA (BUIIPO-
MiHIOBAHHSA CBiTJIa ¥ BiANOBib HA MPOXOIKEHHA €JIeKTPUUHOTO
CTPpyMy) BigOyBaeThCcsA B ILJIACTi OPraHivyHOIO HaIiBIPOBiAHHUKA,
posTaloBaHOTO MiK ABoMa ejeKTpomamu. OpraHiuxi pedoBu-
HU MOMKYTH OyTH MOJIEKyJaaMu abo ImoJiimMepaMu.

OLED (AMOLED, Super AMOLED) — TexHOJIOTisI CTBOPEHHSA MOHITO-

piB O MOGITBPHUX MIPUCTPOIB, MOHITOPIB i TeseBizopis (puc. 3.15).
Omxe, y OLED-moniTOpPI ImiKCesi BUIPOMiHIOIOTH BJIaCHE CBiTJIO,

a He migcBiuyiorbesa, mpuyomMy B KoxxkHOMY OLED-mikceni € tpum

TaK 3BAHUX «MiKpOIiKceJss», BiATIOBIZHUX UepBOHil/3eseHiii/cu-

Hil KOJipHiZ Marpuili, AKa BUKOPUCTOBYETHCA [AJA OTPUMaHHSA

KOJIbOPY. 3aBAAKU TOMY, IO AWCILIEI CKJIAZAIOThCA 3 JEeKiJIBKOX

OpraHiyHMX TJIiBOK, BOHM MOXKYTb OYTU YJIBTPATOHKUMU.

e Momnitopu 3 akTuHoio Marpuiiero AMOLED i Super AMOLED.
3a cBoeo cTpyKTyporo OLED-mucimiei ABASIOTH CBOEPiIAHUIA
baraTolrapoBUil CEHABIU: IigKJAaaKa Ta OpraHiuHWil mIap 3a-
TUCHYTHUH MiK OBOMa eJIeKTPOIIPOBiAHMMU ILJIacTUHAMHU. AJie
AKINO Ha miaxaaaky mogatu miap TFT (Thin-film transistor —
TOHKOILJIIBKOBUU TPAH3UCTOP), TO KOMKHUM IIiKCEJeM MOXKe
KepyBaTHd OKpPeMUH TpaH3ucToOp. ToOTO MOKHA BMHUKATU i BU-
MUKATHU KOYKEH ITiKCeJb OKPEMO.

Take ymocKoHaAJIeHHs Has3BaJW aKTWBHOIO Marpuriero (Active

Matrix OLED), a TexnoJsorito BigmoBimao AMOLED. ITa TexmoJio-

rifs BUKOPUCTOBYETHCA B JicILIeAX MOOIJIBHUX TesiepoHiB

e [lmasmoBi moHiTOpH 06a3ylOThCsA Ha ILJIa3MOBill mamesmi, sAKa
ABJIAE CO00I0 MATPHUIII0 Ta30HANOBHEHMX KOMIPOK, yMilme-
HUX MiXX [JBOMa IapajieIbHUMU CKJIASHUMH IIJacTUHaAMU,
BCEpeOUHI SAKUX pPO3TAIlIOBaHi ITPO30Pi eJIeKTPOmU, IO YTBO-
PIOIOTH INMWHU CKaHyYBaHHS, IIiJCBiUyBaHHS Ta ajapecarrii.
Pospsan y rasi BigOyBaeThbca MisK POSPASHUMHU €JEKTPOJAAMU
(ckamyBaHHA Ta IIificCBiuyBaHHA) Ha JHUIILOBOMY OOIli eKpa-
Ha 1 eJeKTpomoM ajgpecaiiii Ha 3BopoTHOMYy Oori (puc. 3.16).
Hapasi mu me ysBiasemMo cobi KuUTTS 0e3 CEHCOPHHX MOHITO-

piB: 3ragaemo, HAIIpUKJAZL, eKpaH MOOiJIbHOrO TesedoHy, IIIeepa

abo BifeoKaMepu; CEHCOPHUII MOHITOp KOMII'IOTepa B AUCIIETUED-

CBhKili abo B KoH(epeHI[-3aJi; iHdopMaIlitHO-HaBiramiiaMii KioCcK
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1 — LCD-mopynb
2 — PK-matpuua
3 — cBiTNOBO/
4 — LED-nipcBiTKa
5 — cxema KepyBaHHA
Puc. 3.14. CrpykTypa LED-
MOHITOpa

i 2

1 — opraHiyHi BUNpoMmiHioBaui
(OLED)

2 —kaTop (-)

3 — nigknagka

4 — aHop (+)

Puc. 3.15. Crpyktypa OLED-
MOHITOpa

1

2

3

4

1 — 30BHILUHE CKNO

2 — XXUBWIbHUN €NeKTpos
3 — wap pienekTpurka

4 — 3aXNCHUN Wap

5 — cKkaHyouun enekTpopa

Pwuc. 3.16. bygosa nnasmosoro
MOHITOpa
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Ha BYJIUIII Y B TOPrOBO-PO3BaKaJIbLHOMY IIeHTPi; OaHKOMAT; Bime-
OCTiHa Ha aBTOIIOY ab0 iHTEpPaKTUBHUI CTiJ Ha BUCTABII — BCi IIi
IIPUCTPOL TO3BOJIAIOTh B3aEMOIATH, IPUAMAaTU PIillleHHA i Kepysa-
mu CKJIATHUMU TPUCTPOSIMHU 3a JOIIOMOTOI0 ceHcopiB (pmc. 3.17).

Cuain sayBasKuTH, III0 0COOJMBE Miclie cepel, MOHITOpiB 3aiima-
IOTh MOHITOPH-TIJIAHIIIETH.

IcHye Hu3Ka IPHUCTPOIB BBeIeHHsA. BeOkamepa — MaJOpo3Mip-
Ha nudpoBa Bimeo- abo (QoToKamepa, 37aTHA B peaJibHOMY dYaci
dikcyBaTu Bifeo300paskeHHsdA, MPU3HAUEHI IJIA IIOJAJIBIIIOr0 IIepe-
JTaBaHHS KOMII'IOTEPHOIO Mepeskero. [liritaiizepu (rpadiuwmi miaan-
mreTn) — Iie Ie OAUWH IIPUCTPiil BBemeHHA rpadiunoi indopmarrii.
T'padiunmii niaHIIeT CKJIAJAETHCSA 3 Iepa i IJIOCKOTO IIJIAHIIeTa,
YYTJIUBOTO M0 HATHUCHEHHS abo GJM3BLKOCTI mepa.

BBenenHa pmaHMX B3a [OIIOMOTOIO CBITJIOBOTO Ilepa IIOJIATAE
B JOTHUKAaX abo IIPOBEJEHHI JIiHilf mepoM moBepxHEI0 eKpaHa MOHi-
Topa. ¥ HAKOHEUHUKY Ilepa BCTAHOBJIIOETHCA (POTOESIEMEHT, AKUN
peecTpye 3MiHY fACKPaBOCTi eKpaHa B TOUYIli, Ha AKiA pos3TarroBa-
HO Iepo. 3a PaXyHOK IIbOTO BiATIOBifHE mporpaMHe 3a0e3meueHHA
00UYMCJIIOE TO3UILiI0, «III0 BKA3yETHCA» IEPOM Ha eKpaHi, i mMoike
3aJIe’KHO BiJ HeoOXimHOCTI iHTepmperyBaTu ii TMM UM iHIIUM Yu-
HOM, 3a3BUYall AK BKas3iBKy Ha O0’€KT, IO BimoOpasKaeThCcsA Ha
eKpaHi, abo IK KOMaHAy MaJIOBaHHSA.

Puc. 3.17. CeHCOpHMIA MOHITOP

MpuHTEepmn

ITpunarepu (printers) BUKOHYIOTH APYK iH(MopmaIllii Ha mamepi
abo miaiBii (pesysabTar, AKUI BUXOAUTH IIPU JAPYKY, HA3UBAIOTH
Puc. 3.19. JlazepHuii npuHTEp TBEP/IOI0 KOIIi€10).

OsHalioMmuMocsA 3 PiBHMMHU BHUAAMHN IPUHTEPIB Ta 0OCOOJIUBO-
cTaMu iXHBOrO APYRY (puc. 3.18).

Buan npuHTepiB

MaTpuuHi CrpymeHesi JTazepHi

CeiTnogiofHi 3D-npuHTEpU CybnimadinHi

Puc. 3.18. Bugn npuHtepis

o JlasepHuil TpPUHTED IPAIIOE 3a HPUHIIUIIOM KceporpagiuHoro
1 — cBiTnogiogHa niHinka IPYKY, Juille 300paskeHHA (GOPMYyeTbCs CKaHyBaHHAM (OTO-
2—¢0Kycymﬂi”i"'3” YyTINBUX €JIEMEHTIB NpuHTepa mpoMeHeM Jiazepa (pumc. 3.19).
3 — TOHepHWI ponnK JlasepHuii MpUHTEP [03BOJIAE OTPUMATHU 300paKeHHS BUCOKOI
4 — pOnVK nepeHeceHHs AKOCTi, AKe He 0OIThCA BOJIOTU i CTiliKe O BUIBiTAHHSA, Ta CKJA-

> — ceimouyTmBnii bapaban AeTHCS 3 KapTPUAKA 1 6esnocepesHbO IPUHTEPA
6 — Ha[PyKOBaHWil apKyLL A pTPUL pen, p pa.

e Cgitnmopioguuii npuatep (LED printer) — mapaJieibHa 00JacTb

PV'(E- 3-29- MprHuymn pobotn po3BUTKY JiasepHux npuHTepiB (puc. 3.20). [IIBuakicts poboru
N CBITJIOZIOMHUX NPUHTEPIiB NMPAKTUUYHO OTHAKOBA 3 JIA3EDHUMU.
Becws mporec APyKy MOBHICTIO aHAJOTIYHUHE POOOTI JiazepHOTO



npuHTepa. BigminHicTh mossArae B cmocobi 3acBiueHHs ¢oTo-
OUJIiHApa: B CBITVIONiOOAHOMY IPUHTEPi AJA IILOTO 3aCTOCOBY-
I0Th JIHIAKY CBiTJIOZioAiB, AKa po3TallloBaHA Y3A0BK BCHOTO
nuiIiHgpa.

e CrpymeHeBUUI TPUHTED — TaKWUU THUIN NOPUHTEPA, B HAKO-
My 300pakeHHs Ha HOCi€Bi (POPMYETHCS TOUYKOBUM CIIOCOOOM
(puc. 3.21). Ak pobouuii ereMEeHT BUKOPUCTOBYETHCA PiIKUIA
OapBHUK. BinpisHseTbcsa BHCOKOI 3JaTHICTIO Ieperadi Ha-
miBToHiB. YOpDHMJI0O HAHOCUTHLCA HaA MAIp TPU ITPOXOMKEHHI
MaTpuili, 1o apykye. KosbopoBe 300paskeHHA (POPMYETHCA Bi-
Ipasy MpU OAHOMY IPOXOXi Iamepy.

e CybGmimariiiumit mpuHTeD APYKYE HA MIIIBHUX TOBEPXHAX, BHO-
cAYM CIlelliaJbHUII OapBHUK ITiJ ITOBepXHIO mamepy (puc. 3.22).

Po6Gora cyb6amimariifinoro mpuuTepa 3acHOBaHa Ha cyoaiMmarrii —
nepexoi pevyoBMHM B rasomofiOHmuii cTraH i3 TBepmoro 6e3 pimkoi
(asu. OnTuMabHEe BUKOPUCTAHHSA MIPUHTEPA IIHOTO0 TUMY — APYK
300pa’keHb Ha IIJIACTUKOBUX KapTax.

e Marpuunuii npuHTED — amapar, AKHI (popmMye 300parKeHHS
yAapHUM YWHOM 3 OKPEMUX MaJIeHbKUX To4oK. lle Halicrapi-
IIUHA, ajge AOCi IMIMPOKO BUKOPHCTOBYBAHUI THUII IIPUHTEPiB.

Bucokoskicui rpadiuHi AOKyMEHTH MOMKYTh OyTH CTBOpeEHi
Ipu BUKOpPHUCTaHHI rpadorodynosysauis (plotters).

IInorepu (puc. 3.23) ocHAIyIOTHCS HAOOPOM IIip’sA, B AKWI
BXOOATH parmigorpadu A MaJIOBaHHSA JIiHIN pisHOI TOBUIMHU
i pisHOrO KOJIBODPY.

IlmoTepu moBisbHIIII 3a TPUHTEPU, 3aTe JO3BOJIAIOTHL OTPUMY-
BaTU MJOKYMEHTHW BEJIWKUX PO3MIpiB — KpecJIeHHSA, KapTHU, CXEeMMU.

e 3D-mpuHTEpPU — Il TPUCTPOI IJIA IOIIAPOBOTO CTBOPEHHS TPU-
BUMipHUX O0’€KTiB Ha OCHOBI IM(PPOBOI TPMBUMIipHOI MOmeJi,
nmapaMeTpu AKOl IepelaloThCA Ha ITPOIECOP ITPUCTPOIO.

fx wMmarepian 3as3BuUaill BUKOPUCTOBYIOTHCSA KiJIbKa BHUJIB
IJIACTUKY, XOYa OCTAHHIM YacoM MHOYMHAIOTH 3’ABJATUCA ¥ iHIIL
MarepiaJju.

Hacrinpauit 3D-npuHTEp BUIIALAE AK HEBEIUKUH AIUK
3 MeTaJIeBUMM HAaIPaBJIAIUYUMU, [0 SAKUX PYXAETHCA POOOUMIA
eJIeMeHT IIPUHTepa: eKCTPyAep, ado jasep (puc. 3.24). 3asBuuaii
3D-puHTEPU BUKOPUCTOBYIOTHCSA [JIA CTBOPEHHSA PiBHUX MIPOTO-
TUIIIB, JUBAPHUX (POPM i CKJIAAHUX AeTajieid, AKi 3SBUUaATHUM UU-
HOM BUTOTOBHUTH HEMOIKJMBO ab0 BKpali BayKKo.

Posriiarmemo, Ha AKMX MarepiaJjax mpaijoe oOJagHAHHSA I
00’€eMHOT'O JIPYKY.

Ilopowox: BUXOmAYW BijJi mapamMeTpiB [geTaJsi, BCTaHOBJIEHUH
Ha KpEeCJIeHHi IMPUHTEP HAHOCUTH II0 MEPUMETPY IIiJICTaBKU CIIO-
ayuHy peuoBuHy. IloBepx Hei BKJIAJAETHCA ITOPOIIOK, IIiCJIA YOTO
3IifiICHIOETBbCA cIiKaHHA. Jlai IIUKJ IIOBTOPIOETHCSA. 3a OIUH
OPOXi MOCATAETHCA IIiAMOM 3arOTOBKU Ha MiJiMeTpu, TOMY IIPO-
Iec € TPUBAJIUM, OCOOJMBO IIPU CTBOPEHHI BEJIWKHUX MOJeJIeil.
3D-tipuHTEPU MOMKYTH IPAITIOBATH 3 METAJIEBOIO IIYIPOIO.
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1 — ApyKyloya rosniska

2 — Tpy6KM, MO AKUX NOJAKTbCA
YopHUna

3 —nomna

4 — po3inbHi KapTpuaxXi

Pnc. 3.21. CtpymeHeBun NpuHTep

1 — BanuK nepeHeceHHsA
bapbyBanbHOI CTPiUKM

2 — rasonogibHa ¢apba

3 — HarpiBanbHUI eNemMeHT
3MiHHOI MOTY>KHOCTI

4 — Banuk

Puc. 3.22. CybnimauinHni
npuHTEP

Puc. 3.23. Mnotep
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Puc. 3.24. 3D-npunTtep

linc: Mo:xHa mparioBaTd He TiJIbKU 3 rimcom, a I 3 pidsHUMH
mnaKJiBKaMu, IeMeHToM. IluM o00JamgHAHHAM KOPHUCTYIOTHCA
IJIs CTBOPEHHS CTATYeTOK, a TaKOMK iHTep’epHUX HpHUKpac. 3acTo-
COBYIOUM TaKHI IIPUCTPili, MOXKHA OTPUMYBATH TBOPU MUICTEIITBA
abo Mogmesi, HeoOXimHi I/ CTBOPEHHS CUJIiIKOHOBUX (opM AJIA
BigInBaHHA.

domonoaimep: 3pobJIEHUI y BUTJIAAL JOBrOTO JPOTY, HAKpPyUe-
HOTO HA KOTYHIKy. IIpmHTEp IPYKy€e POSMIJIABJIEHUM IIJIACTUKOM.
Hapgani BiH 3acTurae mijg BIJIMBOM yJIbTPad)iosIeTOBOTO IIPOMiHHS
abo mpocTo mpM OXOJIoMKeHHi. Taki mprcTpPol BUKOPUCTOBYIOTHCA
IJIA CTBOPeHHA (IrypoK, IIecTEPeHb 1 iHIMMUX KOMIJIEKTYIOUNX
IJIsT MexXaHi3MiB.

Bick: 3D-ipuHTepr Ha TaKOMY MaTepiaji 3aCTOCOBYIOTHCS IIO-
piBHAHO pigko. OgHaAK HACTIJIBKU JIeTKi OJId PyHHYBaHHS MoOZe-
Ji € BigMiHHUM DpiIlleHHAM OPU CTBOPEHHI IpeaMeTiB i3 OpoH3U
HIJIAXOM JUTTsS. BOCKOBI BHPOOU IOMIIIAIOTHCA B IIap IIiCKYy Ta-
KUM YHHOM, I100 3aJIUINUBCSA TiJIbKU OTBIp AJA 3aJUBKU. ¥ HBO-
IO 3aJINBAETHCSA PO3IJIAaBJIeHUN MeTaJs. BiH cmasioe Bick i 3aiimae
roro micre. Iliciia sacTuramHa BUXOAUTH TaKa caMa MOIEJb, ajie
B)Ke 3 OpoH3HU, JaTyHi, 30jg0Ta abo amiomimiro. Came Takum 06-
JamgHAHHAM KOPHMCTYIOTHCSA CyYacHi JIMBapHi MailicTepHi.

@ 3anuTaHHA ANA nepeBipKu 3HaHb

1

AKi BMAM MOHITOPIB Hapasi nmonynApHi? Yum 4 Yomy cTpymMeHeBi NPUHTEPU 3PYYHO BUKO-

BOHW Bifpi3HAOTbCA?

HaBegitb npuknagn BMKOPUCTaHHA CEHCOp-
HMX MOHITOpIB.

MNpn BUKNAgaHHI AKUMX Came HaBYalbHUX
npeameTiB Nig 4Yac AUCTAHLINHOIO HaBYaHHA
giritadep cTae HesamiHHUM? HaBegiTb npwu-
Knaaw.

pucTOBYBaTW B JOMALUHIX YMOBax?

YoapHi npuHTEpU BUKOPUCTOBYIOTbCA i CbO-
rogHi. ki BMacTMBOCTI pobnATb iX KOHKYpeH-
TOCNPOMOXHMUMU? OBIPYHTYINTE CBOIO LYMKY.

AKi HanpAMKK BMKOpUCTaHHA 3D-gpyky, Ha
BaWy AYMKY, 6yayTb HalnepcneKTUBHILLIMM
Yy HacTynHomy AecATUniTTi?

3.5. TexHiYyHi XapaKTepuMCcTUKM CKJ1IaAoBMX KoOMN'roTepa.
Bu3HayeHHNA 3HauYeHb B/1aCTUBOCTEN KOMN'roTepa

Kopucmyeaq Kynue Oyxe nomyxHuli npoyecop, ase He Moxe
ecmasumu Uo2o y cokem cucmemHol nnamu. [lomipkyume, 4omy.

Bci Mmu xoua 6 ofvH pas CTUKAJIUCS 3 HEOOXiMHICTIO OHOBJIEHHS
abo kymiBii Komm’torepa. 106 mpaBuibHO BuOpaTy KOMIIIOTED,
CJIi BUSHAUUTHU MHEPEJiK CKJIAJOBUX, IKi € CYTTEBUMU: CUCTEeMHA
Ijara, IIPOIlecop, oIlepaTWUBHA IIaM’diTh, BifleoKapTa Ta HaAKOIIU-
yyBau mam’aTi. KosKHa 31 ckJaagoBux Mae BJacHy ciernudikaiiio,
AKY MOKHA IIpoaHaJi3yBaTU, TOUHIiIlle PO3MIU(PyBaTH, AKIIO Bi-
IOMUII TPUHIIUI MapKyBaHHSI.



Bubip crmamoBux MaiOyTHBOTO KOMII'IOTE€pa TOUMHAETHCA
3 BuOOpy mIpoilecopa. 3HAYHY POJb Biflirpae apxiTeKTypa IIpolie-
copa, KiJgbkicTb sgep, posmipu kemr-mam’ati. Hapasi Ha puHKY
BUPOOHUIITBA IIPOIECOPIB € MBa MOTYKHUX I'paBIli: KommaHii Intel
i AMD, mmpuuoMy KOKHa Ma€ BJIAaCHI NPUHITUIIA MapKyBaHHA.

Posriaaemo cmouarky mporecopu gipmu Intel (pue. 3.25). fAx
6aurMo, MapKyBaHHS IPOIECOPiB BKJIIOUAE HA3BY, CEPif0, IIOKOJIiH-
Ha 3 SKU-womepom (Stock Keeping Unit — Komx ToBapy) i Bepciio.

L

e Mapxa. BigbIiricTs IpuUCTPOiB, AKi BUKOPUCTOBYIOTHCA CHOTOI-
Hi pus HoyTOyKiB i Hacrismpuux ITK, marors massy Intel Core.
Hns poboumx craHIiifi i cepBepiB BUKOPUCTOBYIOThCA Intel
Xeon. 3HaUuHO MeHIIe IOMIMPEHi Taki Mozesi, sk Atom (cmapt-
(¢oHU i mnaHIETN).

e Cepisa. OcuoBHi cepii Intel Core — me i3, i5, i7, i9. PaKTUUHO
HOMEp cepil o3HAUae HPOAYKTHUBHICTH IIpOIlECOopa, TOOTO UMM
OiBIINITI HOMEDP, TUM BUIA MPOAYKTUBHICTS.

e Iloxominusa. Ha 2021 pik icayiors mpormecopu 11-Tu MOKOJiHB.

e Bepcia. Hanpukaan, G1-G7 — piBeHb rpagdiku (i1uiire mpoieco-
PY 3 HOBOIO iHTErpOBAaHOIO I'pPa()iuHOI0 TEXHOJIOTIE0).

Posriamemo mapryBanHsa mporiecopiB ¢gipmu AMD (puc. 3.26).

L

Ilepmuit cuMBOJI IO3HAUAE HAJEKHICTh OO JiHINKK cimei-
crBa AMD, mpyruii cuMBOJ — Ha cdepy BUKOPUCTAHHA: HACTiJIb-
auti (D — Desktop), cepBepuuii (S — Server) abo MOOIIBLHUN
(M — Mobile). Tpu HacTynHi 1mu@pu 03HAUYAIOTH 0A30BY UACTOTY.
IMudpa, mo #ixe ciigom, BKa3dye Ha HOMEDP MOJEJNi KOHKDPETHOTO
3pasKa, IBi HACTYMHIi JiiTepu — TeNJIOBUI MaKeT (BUMOTH IO CHC-
TeMu oxojomkenusa). Hampurimaazn, A2 abo BA Bxasye ma 95 Br,
a AU ab6o BB — wa 65 Br. [laxi #ime TuI Kopmoycy, OCTaHHS IUQ-
pa o3Hauae KiabKicTh (GiswmuyHUX Anep, a HACTYIITHUN CHMMBOJI BKa-
3ye Ha KoHpirypaiiro Kel-mam’siTi.

IIBuaKicTs poboTH KOMIT'IOTEpPA 3aJIE}KUTH HE JIUIIE BiJ mIpo-
mecopa. Tak, y KoMm’'IoTepHUX irpax 0araTo If0 3aJ€’KUTH Bil
Bimeoxaptu. HacTynmHuUM KpoKoM Mae OyTu BuOip BimeokapTu.

Ha crorogui HAaibigbIIT BIJIMBOBUMH BHPOOHUKAMM! Bileo-
kapt € NVIDIA, AMD, MSI, GIGABYTE, ASUS. IIpore Bci cyuacui
BimokapTu MaioTh rpadiunuii comporecop. Huui OesmepeuHuMu
gigepamu € guine aBi Gipmu: NVIDIA i AMD. Bu moskere o3Haiio-
mutuca 3 Tom-10 Kpamux Bigmeoxapt 2021 p. 3a Bepcieo caiTy
10roar.com/best-graphics-card-brands.

OsHaioMuMOCs 3 XapaKTepPUCTHUKAMU OAHiel 3 Kpalux Bimeo-
kapt 2021 poxy — Gigabyte GeForce GTX 1660 (puc. 3.27).

3.5. TexHiuHi xapakTepucTuku... 49

1 3 5
+ 123456789
Intel Core i7-1185G7
2 4 6

1 — HoMmep npouecopa,
2 — MapkKa, 3 — cepisg,
4 — NOKONiHHA, 5 — Kof ToBapy,
6 — BepciAa

Puc. 3.25. Mpuknag mapKyBaHHA
npouecopa ¢ipmu Intel

N

AMD Ryzen 5

AMD DN

RYZE

YD160XBCM6IAE

9607272070134
DIFFUSED IN USA

d.bi g

aiX.
- - MADE 1§ CHINA
© 2016 AMD .

Y — NOKONiHHA
D — cdepa BrKkopuctaHHsa
6 — KinbKicTb Agep
AE — KoHobirypauin kew-nam’'sTi

Puc. 3.26. Npuknag mapKyBaHHA
npouecopa ¢ipmu AMD

[na 6inbw getanbHOro
O3HANOMIEHHSA 3i
cneyndurKaLieo cyyacHUx
npoLecopiB MOXHa
nepernaHy T
youtube.com/
watch?v=QcxNdXnahOM
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Name | NVIDIA GeForce GTX 1660 SUPER

GPU 21c4 Revision Al

Technology Die Size
Release Date Transistors NVIDIA
BIOS Version 90.16.42.008C [ Muen

Subvendor Gigabyte Device ID | 10DE 21C4 - 1458 4014
ROPs/TMUs | 48/117  BusInteface | PClex163.0@x161.1 7

Shaders 1408 Unified DirectX Support

Pixel Fillrate | 89.3 GPixel/s Texture Filrate | 217.6 GTexel/s

Memory Type GDDR6 (Micron) Bus Width 192 bit

Memory Size 6144 MB Bandwidth 336.0GB/s
Driver Version 26.21.14.4112 (NVIDIA 441.12) DCH / Win10 64
Driver Date Oct 24, 2019 Digttal Signature WHQL
GPUClock | 1530 MHz ~ Memory | 1750 MHz Boost | 1860 MHz
Default Clock | 1530 MHz ~ Memory | 1750 MHz  Boost | 1860 MHz
NVIDIA SLI Disabled
Computing OpenCL CUDA DirectCompute DirectML
Technologies [ Vulkan Ray Tracing [/]PhysX [“]OpenGL 4.6

NVIDIA GeForce GTX 1660 SUPER ¢

Puc. 3.27. XapakTepuctunkm
BiJeoKapTu
Gigabyte GeForce GTX 1660

Y Bigeokapti AMD Radeon Pro
SSG 6yne BCTaHOBNEHa
SSD-nam’atb obcsrom 1 T6.

ATI

Raveon

~ GRAPHICS

NVIDIA.

L

MapkyBanua GTX o3Hauae cepegHIO i BUCOKY IIPOAYKTUBHICTB,
a Takosk agamnrarifo mig irpu. Ilepmri gBi siTepu BKasyoTh HOMEP
nokoJiinHa (y HaioMy Bumaaky — 16). B ocHoBi BimeoxapTu Bu-
KopuctoByeTbcsi 12-um rpadiunuit mporecop NVIDIA TU116-300
3 1408 CUDA-aapamu, 88 TexcTtypHuMu i 48 pacTpoBuMH OJIOKa-
Mmu. Moro 6asoBa uacrora sHaxomuThcsa Ha piBHi 1530 MT'm. ITiz-
cucteMa mmaM’sTi HabpaHa 3a momomoro GDDR6-mikpocxem Micron
darajnbHUM oOcsarom 6 I'6. OOMin maHMMEM MiK rpadiuHUM SAPOM
i mam’aTTIO 3mificHIOETBCA uepe3d 192-GiTHY IMIMHY, AKa 37aTHA
npornyckatu 336 I'6 imdopmarii 3a 1 c.

Bu Bixe meTasbHO O3HAMOMUJIMNCSA 3 BJIACTUBOCTAMU TBEP/O-
TiIPHUX HAKOIMUYYBauiB i omepatuBHOI mam’ari. [aa momari-
HBOTO KOMII'IOTepa, AKUil IependavaeThbCcd BUKOPHUCTOBYBATH IJIA
HaBUaHHSA, IIepPeryIsany Bizmeo, cepdiHry B iHTepHeTi, JIeTKUX irop
He TOTPiOHO TaKoi MPOAYKTWMBHOCTI, AK MAJid irpoBoro. Mo:kHa
BiIMOBUTHUCA BiJ MOTYKHOI i mOporoBapTicHOI BimeokapTu I BU-
KOpPHCTOBYBaTHU BijleoamamnTep, AKWNA Mae BiAMiHHY HIIBUIKOIiO
i IOpiBHAHO HUW3BKY IIiHY.

OCHOBHUM CMoOKMBayem OnepaTUBHOI MaMATI € onepauiiHa
cncTeMa, Ha gpyromy micui rae 6paysep, MOro CMHXPOHi3aLis
3 IHWMMN NPUCTPOAMU TEX BMMAra€ pecypcis.

CucremMHa 1jaTta € OO’€IHYIOUMM €JIEMEHTOM MIJis BCiX KOMII-
JeKTyounx Komm'iorepa. Came Bif Hel sajie)kaTh HMIBUAKICTH, Ha-
nifiHicTs i crabinbHicTh poboTu. KpiMm Toro, Ha cucremMHiM miaaTi
PO3TAaIOBYIOThCA iHTepdeicu A IMiIKJIIOUeHHS 30BHINTHIX IIpu-
cTpoiB i meperkeBi KoHekTopu. IIIBuaKicTh, Mepe)ki Tak camo 3a-
JIEXKUTDH BiJi XapakTepucTUK cucTeMmHOl muatu. CUcTeMHy ILIaTy
IOIIJIBHO BUOMPATH OCTAHHBLOIO, OCKiJIbKM BOHA IIiAOMPAETHhCA IIif
HeBHUI IIpoIiecop. li XapaKTepUCTUKM BiKe OyJIM JeTaJbHO PO3-
TVIAHYTO paHiIme.

@ 3anuTaHHA ANA nepeBipKU 3HaHb

1 Bu3sHauTe OCHOBHI KpuUTepii MapKyBaHHA
nouecopis. Y YoMy pi3HULA MapKyBaHHA

npouecopis Intel i AMD?

4 Yn 3anexunTb WBMAKOAIA KoMM'loTepa
BUKJ/IIOYHO Bif, MOTYXHOCTI npoueccopa?
Bignosigb o6rpyHTyMnTE.

lLlo BnnnBae Ha Bubip Komn'toTepa? 5 Yomy cuctemHy nnatm HeobXxigHO BUOMPpaTK

flke NMpu3HayYeHHA OOMALIHbOro Komn'rotepa?’

B OCTaHHI0 yepry? Bignosigb obrpyHTyiTe.

3aBAaHHA A9 CAaMOCTIMHOro BMKOHAHHSA

1 3HanpiTb B iHTEpPHETI BIAOMOCTI NpO CyyvacHi

NiHINKN BigeoKapT.

2 CrBOpITH iHpOrpadiky.
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TEMA. KoHoirypauis Komn'totepa nig notpeby
3ABAHHA: 3anponoHyBaT BapiaHTX 06MafHaHHA KOMM'IOTEPOM
poboyoro micus ans (BUbepiTb 0AMH i3 3aMPONOHOBaHNX
BapiaHTiB): y4yacHuKa onimniagn 3 3D-aHimauii; y4Hs,
AKNMA  6yae HaBYaTWCb [AWCTaHUINHO; Bigeobnorepa.
OBJIAOHAHHA: kKomn'toTep 3i BCTaHOBNEHMM Gpay3epoMm i TEKCTOBUM
npowuecopom, Nig'egHaHni OO iHTepHeTY.

Xig po6otn

I1i0 yac pobomu 3 Komn’romepom dompumyitmecsv npasu. 0e3nexu.

1 JToGepiTh 3a KaTaJoraMu iHTepPHET-MAarasuHiB CKJALOBI IJisa
KOMILJIEKTYBaHHS KOMII'foTepa 3 Koudirypairieo 3a morpebdoio. 3. Cknagosi Komn'loTepa:
2 3amycTiTh TEKCTOBWIl IIPOIECOp i CTBOPITH HOBUM ZOKYMEHT. ° KOpMyc cncTeMHoro 6s1oka
3 G/IOKOM KMBJIEHHS
e CUCTEeMHa nnaTta
® rpoLecop; MOHITOp
e ornepaTuBHa Nam'siTb
® HAKOMUUyBay Ha MOPCTKUX

3 VBeziTh Ha3BU i BapTiCTh HaBeJeHUX CKJIALOBUX KOMII'IOTEpa.
4 BusHzauTe CKJAJ0Bi, Bifi AKUX 3aJ€XUTH BiANOBigHICTE KOHDI-
rypaiii KomMmm’rorepa 3asHaueHUM moTpebam. CkoritoiiTe Has-
BY, TEeXHIUHI XapaKTePHUCTHUKM, IIOCHJIAHHS Ha BeOCTOPiHKH.

5 BanumirTe, 3a AKMMHU XapaKTepPUCTUKAMU BU BUOUPAJIH IIPO- MarHiTHUX OucKax
Iecop; CUCTEMHY ILJIATy; AKi 3i CKJamoBUX He € 000B’sI3KOBU- e SSD (3a HeobxigHOCTI)
MU )i KOH(MIrypyBaHHs BaIllOro KOMII'IOTEpa. BineoaganTtep (AKWO He

6 306epexxirs (aitn 3 imenHem [pakTuuHa po6oTa 3 y mammi 3a BOYAOBaHUI y CUCTEMHY
BKa3iBKOIO BUHTEJA. 3aBePIITe POOOTY 3a KOMII IOTEPOM. nnary)

® MepexXeBa KapTa

. . . , ) ;
3po06iTh BUCHOBOK, SK BU3HAUUTU KOH(DIrypaiiiro KoMmim’ioTe o KknasiaTypa

pa mig moTpeoy.

¢ Mulla
3.6. IcTopisa 3aco6iB onpauroBaHHS
iHpopMauinHMX 06'ekTiB
3 AKUMU npucmposamu 0718 niYbu 8u 8xe 3Hauomi? @ ;

PosBuTtor 3acobiB ompaljjoBaHHSA iH(GOPMAIiMHNX 00’€KTiB IIO-
B’sI3aHUI i3 PO3BUTKOM JIIOICTBA Ta TEPe:KUB AeKiJbKa eTamis.

Mepwwmin eTan — gomexaHiYHMA abo pyuHUN

CrapomaBHi Jrogu pobuyam 3apyOKM Ha KicTkax i KaMeHAX,
3aJIMITAI PUCOUYKM Ha CTiHax KuTjiaa. Hampukiaanm, sHalizeHa
OpU PO3KONKAaX CTapomaBHLOTO moceseHHA «llonbHI BecToHirri»
Ha miBaeHHOMY cxomi Uexii «BecToHiIIbKa KicTKa» i3 3apyOxkamu
(puc. 3.28) aBisge cobo0 IIPOMEHeBY KiCTKY MOJIOJOI'O BOBKa 3aB-
MOBXKKU O0Mm3bKO 17 cM 3 55 raubokumm 3apyOKaMmu.

ITepmri 25 sapyOok Oyam posMmillieHi rpymaMu MmO II'siTh. 3a
HUMU HILIa 3apy0Ka MOABiMHOI JOBXKWHU, IO CUMBOJIIBYyE 3aKiH-
yeHHA Iboro paxy. Ilorim i3 HOBOI 3apyOKuM ITOABIHIHOI MOBKHHU
TOUYMHABCS HOBUU DA 3apyOOK.

Puc. 3.28. BecToHiubKi KicTKK
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Puc. 3.30. Kiny, By3nnkosa
niynnbHa cuctema

KpecneHHsa JleoHapgo ga Binui
36epiranuca B HauioHanbHin
6ibnioTeui IcnaHii, i nuwe

13 ntotoro 1967 poky 6ynu
3HanAeHi aMepuKaHCbKUMU
pocnigHnkamu. Cepef
KpecneHb BYEeHi BUABWAM eCKi3
13-po3pAagHOro NpUCTpoio

3 0ecATn3ybuoBUMN KinbLAMY
ANA NigpaxyHKy CyMm.

@

«[OANHHUK, WO 06YNCTIOEY
OyB MepLIO0 MexaHiuHOto
PaxyHKOBOI MaLUVHOW, L0

Jo3BoNiANa AofasaTtu, BigHiMaTy,

JiMNTU | MHOXUTY Yuncna.

Ix 6umspKUil poguy — paxyHKOBA JOIIKA abak, AKa 3’SBUJIACH
B BaBuioHi 6u3bK0 II’ATHU TUCAY POKiB Tomy. OueBmpmHO, 1Mo ii
mosABi Mu 3000B’s3aHi OypxJuBiii BaBijoHCBHKiii TopriBii. Baswu-
JIOHCHKUIT abaK BUKOPUCTOBYBAB IMiCTAECATKOBY CHUCTEMY UMCJIEH-
Ha sAKa OasyBajlach Ha IPOMHOPIIiAX JIOACHKOrO Tijla: Bim umca
dasaHr maJBIiB HA ONHIN pPyIi (He BPaXOBYIOUM BEJIUKOTO).

Bapiamii siumapHuX OOIIOK OyJM B yCiX CTapogaBHIX KYJIb-
Typax: y fmonii — copoban, y Kurai — cynpnawb. Pumiaau
pobusiu paxiBHHUIL 3 Metany (puc. 3.29), mepecyBauYu KiCTOUKU
B IIa3axX MeTaJIeBOi JOIKU, a alTeKHu — 3 KYKYPYA3AHUX 3epeH.

Kiny — crapomaBHs JjiumiabHa cucTeMa iHKiB, siKa ABJISE CO-
0010 CKJIaJHI MOTY3KOBi CIJIETEHHA i BY3JMKU 3 BOBHU aJIbIAKU
abo 3 0aBoBHU (HAa MOBi Keuya khipu o3HaUyae «BY30Ji», «3aB’A3Y-
BaTHU BY3JIM», «paxyHOK») (puc. 3.30). B ogHomy Kinmy moske OyTu
Bim Kimpkox g0 2500 HUTOK pi3HMX KOJLOPiB i posmipiB. Haiigas-
Himwu#i xiny maryerbesa mpudiausao 3000 poxom mo H. e. Kiny 0yB
MUpPoKo momwupenuii B Immepii inkiB. 3a cjoBamMm icmaHCBKOTO
xpoHicTa Xoce me AKocTa, BcA iMIIepia ympasJiisjacsa 3a JOIIOMO-
roI0 Kimy: paxXxyBaJid YMCJO JiaM, KiJbKicTh BOiHIB abo 3iOpamoro
BPOXKAal0, BeJU Teperuc HaceJeHHs, 3alNCyBaJU IIOAATKU; HABITH
BUKOPHCTOBYBABCA AK KaJeHIAp.

Iakm pospobmyu 1iny cucremy s3umTyBaHHA iH(Qopmartii. Ko-
JBOPH IITHYPIB Ta CTPYKTypa HUTOK Ta BY3JiB MicTuau iHpopma-
Iifo Ipo Te, IO OYJIO IigpaxoBaHO Ta 3amucaHo. ['OJIOBHUI IITHYP
0yB mouaTkoM. II[o cTOCyeTbCsI KOJILOPiB, TO UEPBOHUII O3HAUAB
apMmiio, BilicbKo, Oinuit — cpibJio, JKOBTHII — 30JI0TO.

Apyrmin etan — mexaHiYHUN

IcTopito MexaHiUHOTO eTamy PO3BUTKY OOUMCIIOBAJIBHOI TEXHi-
KM MOKHA mouaTtu Bectu 3 1492 poky, xouu Jleomapao ma Bimui
(1452-1519) po3pobOUB KpeCcJaeHHS JIUNUIbHOI MAIIMHU i OMMCAB
MOoro y cBOIiX IOJAEeHHUKAX.

VY 1850 pori ¢pammyspkuii odimep Amenmia MaHHXEHM CTBO-
PUB NIPAMOKYTHY Jorapudmiuny JaiHifiky, Axka (pakTHYHO cTa-
Ja mpooOpas3oM cydacHHX JiHiIMOK i 3abesmeuyBaJja TOYHICTH 0
TPHOX HECATKOBUX 3HaKiB (puc. 3.31).
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Puc. 3.31. CyyacHa norapmndmiyHa niHinka

IIpodecop actponomii I'pemreMCbKOTO KOJIEI)KY AaHIUIIEIb
Enmynn I'roHTep 3ampomoHyBaB IIKAJAYy 3 JeKiJbKOX Bigpiskis,
posTalIoBaHuX IlapajieIbHO Ha OepeB’saHiit abo MigHil miaacTu-

Ha xoixeH BifpidoK HaHOCUJIUCA IIOALJIKM, BiAMOBimHiI Jora-
pudpmam umces abo TPUTOHOMETPUUHUX BeaumumH. ¥ 1620 porri
T'roHTep OomyOsiKyBaB ommc ITKaJMW i BOHA cTajia IPaIypoM Jiora-
pudmiunoi JiHifiKKM Ta 6araTopas’oBO M0OIPAIlbOBYBAaJIAaCh.



V 1623 poui B sucti mimmio Morany Kemepy HiMenbKuil mpo-
(ecop maremaruku i acrpoHomii Binbrensm Illukapg (1592-1635)
HaAOMcaB MPO CBOK MAINUHY — IIIECTUPOIPATHUN MeXaHIuHUMM
KaJbKYJIATOP, AKUN OTPUMAB HA3BY <«T'OAWHHUK, I[0 O0UUCIIOE».

Y 1956 pori B michkiit 6i6amioreri IlTyrrapra Oysia 3HaiigeHa
(dorokomia eckizy rommuauka [Ilukapma i B 1960-my rpyma eHTy-
3iacTiB, Ha ocHOBI 11iei (porokormii i aucriB [llukapga, symianm mo-
OyayBaTu AiloUuy MOJAEJNb «TOAMHHUKA, 110 obumciame» (puc. 3.32).

ITepmia mexamiuHa o6uymciioBajibHA MAalllMHA BHUHANeHa Te-
HiagpHUM (paHIy3bKuM yueHuM Biesom Ilackamem (1623-1662)
B 1642 pormi. ITackaap HasBaB cBiii mpuctpiii «Ilackaaina». Ileit
MexXaHi3M aKTWBHO BUKODHUCTOBYBABCA B PiBHUX TEXHIUHUX IIPU-
magax 1o XX cr. Moro mepeBaroio 6ya0 BMiHHA aBTOMATHUHO
CKJaJaTu OaraTonmmu@poBi umcjaa caMUM IIPUJIAAOM, a IIPUHITHI
noB’sA3aHUX KoJic Mmaiiyke Ha 300 pokiB cTaB OCHOBOIO IJis Oijb-
IIIOCTi CTBOPIOBAHUX OOUMCIIOBAJIBLHUX MAIIHWH.

ITomiTHUIT BHECOK y PO3BUTOK OOUYMCJ/IIOBAJBHOI TeXHIKU BHiC
aHrmiicekuii yuenuii Camyens Mopaenn (puc. 3.33). JIoHgOHCHKA
rasera B KBiTHiI 1666 poky mwucasa, mo cep Cemrioensr MopJeHs
BUHAMINOB ABa AyKe KOPUCHUX iHCTPYMEHTHU OAUH CIYKUTH AJIS
IomaBaHHSA 1 BiZHiMaHHA MOHET, Bar i mip, iHMIUNA — A IIBUL-
KOro BUKOHAHHS MHOKEHHS i HiJleHHs, a TaKOXK OTPUMAaHHSA KBa-
IpaTHOro i KyOiuHOTO KOpeHiB 3 Hamepen 3aJaHOI0 TOUYHICTIO.

Ilepiia o6unciioBajabHa MAIIMHA, AKA OaBaJjia MOMKJIUBICTH BU-
KOHYBaTU MHOMKEHHS i JiJIeHHA TaK CaMO JIETKO, AK JOJaBaHHSA
i BimmimanHsa, Oyna BuHaliena B Himeuuwnni B 1673 pormi I'ordpi-
nom Binbreapmom Jleitouimem (1646-1716) i masmBaJyiacsad KaJb-
KyasaTopom Jleiibuima (puc. 3.34). Imei, Bukaameui JleiibHimewm,
MaJii BeJUKY KiJgbKicTh mociimoBHuKiB: Baruep, Jlesin, Tob.ep,
Bypxxapar, Kayriuen, MroJaep i iH.

TpeTin eTan — eneKTpomMexaHiuYHUN

Konu i#imersca mpo 3acobu ompaloBaHHA iHMOPMAaIiiTHUX
00’eKTiB, HEOOXiJHO HaBeCTU IIePIIy IIpalle3aTHy CUCTEMY IJIA
30epiramHa i BuAaui JaHMX II0 CKJIAAHUX 3aIlnTax, AKa Oyiaa
ctBopeHa B Pocii Tta nmyOsiuno mpexacrasiena B 1832 p. Cemenom
MuwurosatioBuuem KopcakoBuM, AKWN CIYKWUB Yy CTATUCTUYHOMY
yopaBiainai Immeparopchbkoro MiHicTepcTBa BHYTPINIHIX cHOpaB
y Caukr-IlerepOypsi. Bim sampomonyBaB MalIuHy, dKa 0 CIIPO-
cTHJIa TOINYK i Bumauy iH(opmaillii 3 KapTorek.

Iadopmariis 30epirasacs y BUMNIALL HJIACTHH 3 OTBOpAMU —
neppoxaprt. CrnemiaJapbHUI MexXaHi3M O3BOJIAB 3aJaTH KPUTEPii
TIOIITYKY, 3a AKWM MAaIlTMHA 3HAXOAMJa MOTPioHUiT samuc. Ile Gyma
mepiia o04YMcJIIoBajJbHA MalllHa, SKa IIPaljloBajia 3 MHOKUHAMMU.
ITe Tarkosx Oyna meprna mMammHA s 30epiraHHSA, TOITYKY, TOPiB-
HAHHS i BUAAYi 110 3aIuTaxX BeJIUMKUX HaAOOPiB CTPYKTypOBaHOI iH-
dopmartrii. Bunaxig me OyB migTpuMaHUWH.

Ilepmuii moBHOWiHHUIT amajor MamuH Kopcakosa 3’siBUBCA
B kKinmi XIX ct. B CIIIA. Ile 6yau esmeKTpoMexaHiuHi TabyaaTopu
nasa oOpoOKM MaHWX IIeperucy HacejleHHs. BuHaxigHukom Taby-
aaropa € I'epman Tomepur (puc. 3.35).
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Puc. 3.32. Ecki3 roguHHMKa
Wnkapga

Puc. 3.33. PaxyHkoBa mawvHa
MopneHgaa

Prc.3.34. Kanbkynatop Jlen6Hiua

Puc. 3.35. Tabynatop loneputa
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Puc. 3.36. LndppysanbHa maLivHa
«EHirma»

Puc. 3.39. KoHpag Llyse

YeTBepTun eTan — eNeKTPOHHUN

Hemo:kIMBO pO3TiIAgaTH e€Tallll CTAHOBJIEHHS IE€BHUX 3aco0iB
ompaIfioBaHHs iHGopMaliiiHuX 00’€KTiB, He COMpAOYNUCh HaA Uac,
Koy BoHH Oyau BuHamgeni. IloTpibHO Bu3HaTH, IO 3a3BUYAN
BMHAXOAYW MAaIOTh UYiTKO COPAMOBAHUNM BOEHHWHU xapakrtep. lle
0CO0JIMBO SICKPABO IPOCIIIKOBYEThCS § XX CT.

Hpyra csiToBa BifiHa BIJMWHYJa HA PO3BUTOK KOMII IOTEPHOI
TexHikn. Bemuka Bpuranis pgocaria meBHHMX YCHiXiB y 3Jomi
3amu@poBaHNX HiMeNbKUX IeperoBopiB. Kox wHimernbkoi mud-
pyBasbHOI MamwuHu <«EHirma» (puc. 3.36) OyB migmamumii amasi-
3y 3 JOTIOMOTOI0 €JIeKTPOMEeXaHiUHWX MAIWH, SKi HOCUJIN Has3By
«bombu». Tarka «bomba» Oyia pospobJieHA AHIVIIACKMMH MaTeMa-
Tukamu Ajanom Tiopiarom i T'opgomom Besmmvanowm.

ITepii mepexomneHHs Iepead i3 TaKuUX MalllMH Oyau 3adikco-
Baui B 1941 p. Hna 31omMy Koay B 0OCTAHOBII CEKPETHOCTI OyJsia
crBopeHa maiuua «Komoc» (Colossus). Crnenudikailiro po3poduiu
npodecop Makc Hrproman i #ioro Kojseru; «Kosoc» crap mepiiaum
IOBHICTIO €JIEKTPOHHUM OOUYMCJIIOBAJILHUM IIPUCTPOEM. ¥ HBO-
My BUKOPHUCTOBYBaJacs BeJMKa KiJIbKICTh eJeKTPOBaKyyMHUX
JaMmI, BBeleHHsA imdopmaillii BuKoHyBascsa 3 nepdocrpiuku. Kpim
Colossus Mk I, 6yso siopano e ge’sitb momeneit Mk II.

Z3 — mepiia NOBHO(MYHKI[IOHAJBHA IIPOTPAaMHO KepoBaHa
i BiTpbHO TIpOrpamMoBaHa y JABIMKOBOMY KOJ[i 3 PYXOMOIO KOMOIO
poboua obumciroBajibHA MAaIINHA, SKa MaJa BCi BJIACTHUBOCTI Cy-
yacHoro kKomir’'rorepa (puc. 3.38). Boma Oyia cTBOpeHa HiMeIllh-
kuM iHsxkeHepom Konpazom Ilyse (puc. 3.39) y 1941 p. Ha ocHOBi
tioro mepmiux obumciaioBauiB Z1 i Z2. Ilepexbauajiocs, 110 HOBUH
KOMIT'IOTEPp MOKHa OyJe BHUKOPHUCTOBYBaTH MIJs Kpunrorpadii
i po3mm(ppPOBKU 3aKOMOBAHUX IOBiJIOMJIEHb. AJjie €IUHUN 3PA30K
KOMII'IOTepa pasoM 3 iHIMMMHK paHHiMH po3podkamu Ilyse OyB
SBHUIIIEHUH IIiJ Yac HaJbOTY COIO3HHUIILKOI aBiamii B 1945 porri.

Puc. 3.38. ObuncnioBanbHa maliviHa Z3

Hpyra ceiToBa BifiHa BIJIMHYJA i HA PO3BUTOK KOMII IOTEDPHOL
rexuikn B CIIA. ¥V 1943 pomi II:xom Moykui 3i cBoiMm crynmen-
tom k. IIpecnepom ExepTom mouasii KOHCTPYIOBATU €JIEKTPOH-
Huit Komm'iorep, Akuit HasBaiau ENIAC (Electronic Numerical
Integrator and Computer — eleKTPOHHUU ITU(POBUN iHTEerpaTop
i KaapKymaTop) (puc. 3.40).
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Puc. 3.40. ENIAC3 1a noro po3po6HuKky I>KoH
Moywni ta [Ixx. Mpecnep Exkept

NMOKONIHHA esIeKTPOHHUX 064YMCNIIOBaZIbHUX MaLUMH

Imesa minuTy Mamuen 3’ABUJIACA Yepes3 Te, IO 3a Yac KOPOTKOI
icTopii cBOro PO3BHTKY KOMII'IOTEPHA TEXHIKA BMKOHAJIA BEJIUKY
eBOJIIOIiI0 AK Yy CeHCi eleMeHTHOI 0as3u (JIaMIli, TPAaH3WUCTOPU, Mi-
KpocxeMu Ta iH.), TaK i B ceHCi 3MiHU ii CTPYKTYpU, TOSABU HOBUX
MOJKJIMBOCTEM, PO3IINPEHHA 00JIacTell 3aCTOCYBAHHSA 1 XapaxkTepy
BUKOPUCTAHHA.

Binei gokaanuo Bei eranu possutrky EOM HaBemeno B TabaMILi.

B icTopii po3sutky
06uNCIOBaNIbHOI TEXHIKM
AKiCHUA cTprboK BinbyBaBcA
NpUGN3HO KOXHi 10 poKiB.
Taknii cTpuboOK NoB'A3aHUN
i3 NOABOIO HOBOrO MOKOJIiHHA
EOM.

=

L ChILE Poknu EnekTpoHHi enemeHTun LWsnakogia
HA EOM P AKOA
I 1950-1960 | EnektpoBakyymHi namnu @ 10-20 Tuc. on./c
(ENIAK, MECM)
I 1960-1965 | TpaH3ucTopwu 100-500 Tnc. on./c
Il 1965-1970 : IHTerpanbHi cxemm 1 mnH on./c
v 3 1970 Mikponpouecopwu CoTHi MnH on./c

Y 1956 poui Bontep bpatTeitH,

16 rpymaa 1947 pory ¢isuk-excrnepumenTaTop Boisrep Bpat-
TellH, AKWI IpaIioBaB i3 ¢pisukom-TeopeTuroMm [l:xoHom Bapmi-
HOM, 3i0paB mepIiuii PoOOUYMiI TOUYKOBUII TPaH3UCTOP, Ha MOT0
3MiHY IPUHUMIIN TE€pMaHie€Bi MJIOIMHHI TPaH3UCTOPU.

IxoH bapgiHo Ta Wokni
oTpumanu HobeniscbKi npemii
3 di3VKM 3a JoCNigKeHHA
HaniBNPOBIAHUKIB | BIAKPUTTA
TPaH3UCTOPHOro edeKTy.

Teopernuni 3acagm y 1948—1950 porkax po3pobuB Binbam
Ilokumi. 3romom KpeMHill BUTICHUB repMaHiil, a mJIaHapHUHN IIPO-
IIec CTaB OCHOBHOIO TE€XHOJIOTi€I0 BUPOOHUIITBA TPAH3UCTOPIB i 3po-
OMB MOJKJUBUM CTBOPEHHSA MOHOJITHUX iHTErpaibHUX CXEM.

@ 3anuTtaHHA ANA nepeBipKM 3HaHb

1 Wo cninbHoro 6yno B 3aco6ax O6YMCIIEHHS 4

OaBHIX BaBINIOHAH, rpekKiB. auTekiB, AMNOHLUIB,
Kntamuis?

2 dki npuctpoi pospobunu bnes MMackanb Ta
lotdpig NenbHiu?
3 Ha3BiTb NpUUMHU GYypPXINBOrO PO3BUTKY 06-

UNCIOBaNbHOI TexHiKM y 1940-1950-x pokax.

Ckinbkn nokoniHb EOM Bu 3HaeTe? Lo oby-
MOBMJIO MOABY KOXXHOIO HOBOFO MOKOMiHHA?

3HangiTb B iHTEpHeTi BIiQOMOCTI NpO aHani-
TUYHY MawuHy beb6igxa, XTo cniBnpavtoBas
i3 Yapnbzom beb6igxem?

3a 3HAUEHHAMU SIKUX BNACTMBOCTEN MOXHa
BigHecTn neBHy EOM oo neBHOro MOKOAiHHA?
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3.7. NMporpamMHe 3abe3neyeHHs KoMn'roTepa
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@ Hazgime ocHo8HiI cknadosi iHghopmauitiHoi cucmemul.
—

MporpamHe 3a6e3neyeHHA

Cucrtemne N3

[HcTpymeHTanbHe M3

MpunknagHe M3

Puc. 3.41. Knacudikauis N3

MNpvknagHe Ta iHCTPyMeHTanbHe
M3 € BenuKow KinbKicTo
nporpamHmnx 3acobis gna ix
BMKOPUCTAHHA Y Byab-AKil
ranysi. Lle came Ti nporpamu,
AKi O3BONAIOTb KOPUCTYBATUCh
KOMM'IOTEPOM KOPMCTYBavam

3 pi3HMM piBHEM 3HaHb Ta
YMiHb.

basose 13

Cuctemne M3

Cnyx608e N3

MpuknagHe M3

Puc. 3.42. NMignopsapkoBaHicTb M3

IIpuragaemo, mio iH(popMmarliiiHa cmcremMa — Iie¢ CYKYIIHICTH
opraHisamifinmx i TexHiuHMX 3aco0iB I 30epe)KeHHsS Ta oIpa-
mioBaHHA imdopmMmallii 3 Meroio 3abesleueHHsA iHMOpPMAIiRHUX
oTped KOPUCTYBaUiB.

Iadopmarnifina cucrema Mae ABi CKJAAOBi: amapaTHy i mpo-
rpaMHy, AKi IIpaIiolTh Y HemepepBHiN B3aemoxii. Kommiekc
TeXHIiUYHMX 3acobiB i Habip mporpam mpusHaueHi ajaa i1 GpyHKIio-
HyBaHHsA. Byab-AKNH amapaTHUI IPUCTPIA KePyeEThCA IIPOrpaMHO.

@ MporpamHe 3a6e3neueHHAmM Komn'loTepa (M3, Software) —

CYKYMHICTb nporpam, AKi npu3sHayeHi Ana ¢yHKLiOHyBaHHA
Komn'loTepa, Y3rogkeHHA poboTu anapaTHOI CKnagoBoi Ta
PO3B'A3YBaHHA Pi3HOMAHITHUX 3aBAaHb.

Ha puc. 3.41 maBemena ymoBHa Kiacudikaiiis, OCKiJIbBKYU € IIPo-
rpaMu 3 BJIACTUBOCTAMMU IIPOIPAMHOTO 3a0e3IeueHHsA iHIIUX I'PYI.

Cucremue I3 — 11e KOMILJIEKC IIporpaM, IIpU3HAUEHUX IJS 3a-
OesreueHHsa POOOTH KOMII'IOTepa, Y3TOKeHHs Po00OTHM alapaTHOI
Ta IIPOTrPAMHOI CKJIAJOBUX, PO3IIOIiJIYy MOr0 pecypciB, edeKTuBHOI
poboTu iHIIMX mporpaM Ta opramisaiiii iHTepdeiicy KopucTyBa-
ya — MeTOIiB i 3aco0iB KepyBaHHA KOMII IOTEPOM.

Tacrpymenransie 13 — I KOMIIJIEKC HpPOTrpaMHUX 3aco0iB
[lJIsT CTBOPEHHS 1HINTMX IpoTrpaM, Iie CePemOBUIlle MPOorpaMyBaHHs,
B SAKOMY 3allCYIOTh KOAU IIporpamM. PesyjbTaT PoOOTH iHCTPY-
MeHTaJbHOro I13: KoMmOijiaTopu, pegaKkTopu 3B’SI3KiB, OTIALUNKMH,
iHTerpoBaHi cucTeMu PO3POOKIU IIPOrpPpaMHUX 3aco0iB.

Ilpuxkmague 113 — 1l KOMIJIEKC IIporpaM mIjasd poOoTH 3a
KOMIT'IOTEPOM y Oyab-sikiii cdepi misapHOCTI: BiJ BUKOHAHHS 3a-
BIAHb IJA POOOTH A0 TBOPUOI abo PO3BaAKAJIBHOI JiAJIBHOCTI.

OckinpKu mporpaMHe 3a0esnedyeHHsI BUKOHYE (PYHKII i xepy-
BaHHS KOMII'IOTEPOM, i B3aemofii 3 KopucTyBaueMm, TO IPOTpaMuU
KJacu(ikyoTh Ile B 3aJI€XKHOCTI Big IX Ipu3HaAUeHHSA Y 3B’SI3KY
KOpHCTyBau — IIporpaMa — alapaTHa CKJIaJoBa.

Kinacudirkamia II3 mae iepapxiuHy CTPYKTYPY MHiAIOPAIKOBA-
HOCTI — BUKOHAHHSA IPOTpaM KOXKHOTO HACTYITHOTO DiBHS 06asy-
€ThCA Ha BUKOHAHHI IporpaM mnoiepeaHboro (puc. 3.42).

Bagosum 113, Tobro mporpamamu 06a30BOTO piBHA, € IIPO-
rpamMu 0as3oBOi cucTeMUu BBemeHHs-BuBemeHHsA — BIOS (anri.
Basic Input/Output System), sKi «OpoOIIMBAIOTH» B MiKpocxe-
MU TocTifiHOTO 3amam’stoByiouoro npuctporo (II3II, abo ROM —
Read Only Memory) Ha etami iX BUTOTOBJIEHHSA.

BIOS wmicTtuTes HaOip mporpam, 3 HAKHX BHUKOPHUCTOBYIOTH
HEeOOXiHI NI HaJlarom:KeHHs KoH(piryparil HagBHUX amapaTHUX
CKJIamoBuUX Komiriorepa. Ilicaa sBmukamusa xomir'iorepa BIOS
TECTy€e alapaTHy CKJIQJIOBY Ta IIepeBipse HMOro HaJaTrOIKeHHS.



Cucremue [I3 3a mpu3HAUEHHAM PO3MOAIJNAIOTHL Ha ABiI Kare-
ropii: mporpamu, siKi 3a0e3meuyioTh B3a€EMOLiI0 BCHOT'O IIPOTpaM-
HOro 3abesmneueHHA 3 IporpaMaMu 0a30BOTO PiBHA Ta amapaTHOIO
CKJIAJOBOIO; IIpOrpaMu, sKi BiATIOBiZalOTh 3a B3AEMOiI0 3 KOPUC-
TyBaueM. IIporpamam IIbOT0o PiBHA HAJEKUTH OIlEpalliliHa CHUCTe-
ma (OC), aka 30epira€rbcsi Ha NTPUCTPOSAX SO0BHIITHBOI ITaM’ ATi
(3asBuuaii Ha JKOPCTKOMY IUCKY).

Crnysxbose I13 (3asdBmuail me mporpaMu OOCJIYyrOBYBaHHSA) MO-
JKYThb pmomaBaTuch no ckiaamy OC, ajme OiJbIIicTh CayKO0BUX
nporpam € s OC 30BHIIIHIMEM i ciysKaTh IJis PO3IMIMPEHHA iX
dyukrii. IIporpamu cay:KO00BOr0 PiBHS IPAIIOIOTH 3 Iporpama-
Mu i 6a30BOTO, i CCTEMHOTO PiBHS.

ITpuknanue 113 mpusHaueHe OJid HEeBHOI MPOOJEeMHOI 3agadi
KopucTyBaua abo Kjacy Takux s3aBmaub (IIII3 uacTo HasmBaioTh
IPOrpaMHUM JIOZATKOM a00 IPOCTO AOJATKOM).

BceraHoBieHHA MporpaMHOTO 3a0es3lleueHHs Ha KOMII'IOTep Bia-
OyBaeThCcsA 3a IIPaBUJIaMHU BUKOPUCTAHHSA IeBHoOro II3.

JliueHsinHa yroga (niyeHsia) — OCHOBHW OOKYMEHT, AKUN

@ BM3HAYaE NpaBuia BUKOPUCTAHHA MporpamHoro 3abesne-
UeHHs; nNpaBa Ta 3000B'A3aHHA KOPUCTyBaya NPOrpamMHoro
3abe3neyeHHs, Ta AKa AOLAETbCA 4O NpuAGAHOro NPoayKTy
y BUMMALI ApyKoBaHOro abo eneKTPOHHOro AOKYMEHTa.

113 kanacudikyerbcsa 3a mpaBOM BUKOPHCTAHHSA HA IBI BeJaHKi
migrpynu — giavHe 6ukopucmarnHs (0e3KOIIITOBHA Ta BigKpuTa
JitneHsia), naamue (KOMepIlifiHa JilleH3id) Ta YMOB8HO-0e3KOUWLIMO08-
He sdKe HaJIeKUTh A0 000X T'PYII.

Posrisaemo Tunu Jinensii i ix omwme.
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IlpuknagamMu IporpaMHOTO
3abesneueHHs € odicHi mpo-
rpaMHi 3aco0u, CUCTEMU aBTO-
MAaTH30BAHOTO ITPOEKTYBAHHI,
HACTiJbHI BUJAaBHUYI CHCTEMU,
ImporpamMui 3acobu [Ijsi CTBO-
PeHHs calTiB, cucTeMu aymio-
Ta BiJEOMOHTAIKY.

@)

HeBWKOHaHHA NiyeH3inHOoI
yroan € HefOTPUMAHHAM
aBTOPCbKUX MpaB po3poOHMKa
M3, wo € nigcrtaBoto anA
po3rnagy cnpasu B CYA.

JNiueHsia Onwuc

be3kolwwToBHa

aHanor Microsoft Office

CynpoBogxye M3, ske B OCHOBHOMY MOLWWMPIOTbCA Yepes IHTepHeT abo
AK AoJaToK A0 nnaTHoro KomepuinHoro M3. Mpuknagom € LibreOffice —
6e3KoWTOBHUN OdICHMI NakeT, MOBHICTIO CyMicHWI 3 32/64-6iTHUMU cucTeMamu,

BigkpuTa

BrkopurcToByeTbCA ANnA NporpamHoro 3abesneyeHHs, AKe HaJAETbCA Ha
6Ee3KOLTOBHI OCHOBI Pa3oM i3 BUXiAHUM NPOrPaMHUM KOOOM 3 AOTPUMAHHAM
{ aBTOPCbKUX MPaB i MOXNUBICTIO MOANDIKYBaTM KOAMU CMiBaBTOPOM, AKMUNA
npugbas nporpamHui 3acio. MogndikoBaHe 13 PO3NOBCIOAXKYETLCA Ha TUX

| Ke yMOoBaXx, WO i BUXiOHUA NPOAYKT — He MOXHa MepeBecTV B TUM MAaTHUX

| niyeHsii. BigkpwvTa niueHsia Mae OCHOBOIO MiXHapOAHY CUCTEMY BUMOT A0
niueHsiin Ha nporpamMHuin 3aci6 Open Source Definition (OSD)

cnnata 3a NoBHOQYHKLiOHaNbHWIA NPOrpaMHuiA 3acio

Mpu3HaueHa AN NPOrpaMHOro 3abesneyeHHs], AKe MPOMOHYETbCS 3
06MeXXeHM OYHKLIIOHAIOM, OOMEXEHMY TEPMIHOM BMKOPUCTAHHA abo
KinbKicTio 3anyckiB (Tak 3BaHa NpobHa Bepcia — trial), Nokn He BigOyxeTbCA

Mae komepuiliHe nporpaMHe 3abe3rneyeHHs Ha OCHOBI MNaTU 3a HbOrO:
aBaHCOM abo AOroBOPOM Mic/iA OTPUMaHHSA Konin M3

Kowmepritine 113 momuproeTbeca 3 BUKOPUCTAHHSIM TPLOX OC-
HOBHUX BapiaHTIB JIilleH3yBaHHAI.
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OEM (niueHsii npun

Komn'toTepom)

KyniBni pa3om 3 HOBUM

XapaKkTepu3yeTbca BCTaHOBAeHUM 13 Ha Komn'loTepi i BUKOPUCTOBYBaTU MOro
MOXHa nuwe Ha KynneHomy K. MigxoanTb Ana 3akynkm HoBoro obnagHaHHA.
Lleit Bua niueHsii nprusHayeHUn nuwe ansa BUPOOHMKIB abo TUX, XTO
YKOMIJIEKTOBYE MePCOHAIbHI KOMM'loTepi.

Full Package
Product (nosHa

«KOPOOOUHMINY)

yrnakoBKa NpoaykTy abo

- 3aCTOCOBYETbCA B OCHOBHOMY AN MPUBaTHMX 0Ci6 abo manoro 6isHecy. 3a
KOMM'IOTEPOM MOXYTb MpaLoBaTV Pi3Hi KOPUCTYBaYi 3 Pi3HUM HaNPAMKOM
3. Jo3BonaeTbcA 3MiHIOBaTN KOMMN'lOTEp 3 nepeycTtaHOBKo [13 BM3HaueHy
KinbKicTb pasiB. [MigxoanTb ANA TUX, Y KOro Ha HaABHOMY Komn'ioTepi BiACYTHE
noTpi6He M3.

(06'emMHe niLEeH3yBaHHS,
KOPMopaTMBHa fiLieH3is)

KomnaHia oTpumye opHy imeHHy niueHsito Ha 13, Aka micTntb iHbopmaLito
npo 3amMoBJieHHA (Ha3Ba, agpeca Ta iH.), M3 Ta Knui ANA NOro BCTAaHOBNEHHA.
MigxoanTb A/1A KOMMAHI 3 JOBrOCTPOKOBMM BMKOPUCTaHHAM [13.

Subscription
(nepeagnnara)

Mepenb6avae nignucky Ha niueH3yBaHHA 13, 3a3BMYail BKa3yeTbCA PO3MIp LWO-
MicAYHUX abo wopiuHUx nnaTexis. Lle 3pyyHo anAa Komnaii, Aka Kynye Ginblie
10 niueHsin abo B TOMy BUNaAKy, KONM HEBIAOMO, UM Mifinge KOHKpeTHe [13.

@ 3anuTaHHA AnNa

Yepes cTpiMKUII PO3BUTOK KOMII'IOTEPHOI TEeXHIKM y Iporieci
BCTAHOBJIEHHSI NPOTrPaMHUX 3aco0iB MOKe BUHHKHYTU IIpobjema
cymicHocti pisaux Bepciii II3. HacTo Taky mpo0sieMy BUPIIIIYIOTh
3a [IOIOMOrOI0 ITPABUJILHUX HAJIAINITYyBaHb IapaMeTpPiB CyMicHO-
cri. I 1bOTO B KOHTEKCTHOMY MEHIO IPOrPaMHOT0O 3aco0y BU-
OuparoTh om0 BunpaBneHHA Henonagok CyMiCHOCTI.

Ha expaHi 3’ABiA€THCA BiKHO, B AKOMY IIPOIIOHYETHCS BUOpATH
pexum miarHocTuKu. TaKoK MOMKHAa 3BEepHYTHUCSA N0 Ot Buko-
PUCTaHHA pPeKoOMeHAOBaHMX MapameTpiB, 1 Toai omepalifina cucreMa
30epirae HaJaIITyBaHHS CYMiCHOCTI aBTOMAaTM30BAaHO.

nepesBipKn 3HaHb

1 Aki ocHOBHi cknapoB.i iHGopMaLiiHOT cucTtemmn? 4 o Take niueHsis Ha MM3?
2 [laiTe BW3HA4YeHHA nporpamMHomy 3abesne- 5 Ha3BiTb enemeHTN iepapxiuyHoro cknagy 3.
YeHHIo.

3 lepeniuTe, Wo BxoauUTb Ao cknagy 3.

HaBegiTb Npuknagn BUKOPUCTAHHA Pi3HUX TU-
niB niyeHsin Ha 3.

3.8. Knacudikauisn, ocCHOBHi (PyHKLUII Ta CKNnapos.i
onepauitHuX CUCTEM
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CyuacHi OC xapakTepu3yloTbcA

rpadiyHum iHTepdernicom

KopucTyBaya, H6arato3afaqHicTio
(moxnuBicTio MK ogHovyacHO
BMKOHYBATU KiflbKa mporpam).

@ Mpueadatime cmpykmypy [13. lljJo make cucmemte [13?
—

ITicna BMuUKaHHA KoMII'foTepa i 3aBaHTaskeHHs BIOS cucremue
mporpaMue 3a0es3leueHHsT aBTOMATHUYHO 3aBAaHTAKYETHCA B HOTO
OCHOBHY IIaM’ATh i Oepe Ha cebe Bci (pyHKIII KepyBaHHSA, B3a€MO-
Iisg 3 amapaTHOI0 CKJIaJ0BOIO BimOyBaeThcsa uepes BIOS. OcHoBoio
nporpam cuctemHoro II3 e omeparitina cucrema (OC).

Omeparifina cucreMa € KOMILJIEKCOM IporpaM, sSKuii 3abesrie-
uyye BUKOpHCTaHHA pecypcis ITK, B3aemoxiro mporpam Mixk coboro
Ta 3 amapaTHoo yacTuHo IIK Ta B3aeMO3B’A30K 3 KOPUCTYyBaueM.



IIporpamu

3.8. Knacudikauisi...

cay:k0oBoro piBHA gomoBHIOITL (yHKIII OC,

TOMY MM iX POSIJIIAHEMO sAK TakKi, IMo BXomaTh o ckiaany OC.
OC komMmmr’'ioTepa BeJHMKa 3a PO3MipoM, caMe TOMY B OIE€paTHB-

HilT mam’aTi 3aBykau 30epiraerbea Jmirre il wactmHa OC. Permrra
mporpaM MiCTHUThCA Ha KOPCTKOMY OMCKY i 3a HeoOximHOCTi 3a-
BaHTa)KyEThCSA 3 HHBOT'O B ONEPATUBHY MaM’ATh. [[MCK, Ha AKOMY

30epiraeTbca omnepaljiiiHa cucreMa, HA3UBAETHCSI CHCTEMHIM. Linux.

- CepsicHi nporpamu, fKi BMKOPUCTOBYIOTbCA MpK PoboTi abo TexHiuHOMYy 006- :
. CnyrosyBaHHi KoMM'loTepa: AiarHOCTUYHI Nporpamu, apxisatopu, nporpamu gnsa
60poTbOM 3 Bipycamu Ta iHLWIi JonomixHi nporpamu. Mporpamy nonerwyoTb Ko-
. pucTyBaueBi B3aemofilo 3 KOMM'toTepoMm. [lo HUX MPUELHYIOTbCA MPOrpamu, LWo

- CuctemHi
L yTunitm

OnepauinHi
060/10HKMN

Craagosi OC

YactuHa OC, aAka KoopauHye posnogin pecypcis K ana nporpam, 3aBaHTaxy-
€TbCA B onepaTuBHY Nam’ATb Npu yBiMKHeHHI MK i 36epiraeTbca Tam yBecb yvac
poboTn. lo cknagy nporpam Afpa BXoAATb NiaHyBasbHVIK; ApaiiBepy NPUCTPOIB;
MepexHa nigcuctema; dannosa cuctema. lNnanysanbHuk OC po3noginde npovec

: 3aBaHTakeHHA OC Ha yacTuHW, AKi 3anycKakTbCA 6e3 BTPyYaHHA KOPUCTYyBaya

Mporpamn gna HanarofeHHA Ta 3abe3neuyeHHs KepyBaHHA anapaTHUMMK Mpu-
cTposAmMU Komn'toTepa. MNporpamn 3abe3neuyoTb 06MIH AaHUMK MiX NPOLLECOPOM
i nepudepitHUM obnagHaHHAM. Ona koxHoi OC BUKOPWCTOBYIOTbCA Ti BRacHi
ZpariBepu, siKi peanizoBaHi y BUrnsagi moaynis, 6ibniotek Agpa Ta 3aBaHTaXyloTb-

. €A Ha cTagii iHiuianisauii cnctemm abo nif Yac 3BepTaHHA A0 MOCAYT MPUCTPOIB

3abe3neuyloTb poboTy KOMN'lOTEPiB B Mepexi. BoHn peanisyoTb mepexesi npo-
TOKONM 0OMiHYy iHhOpMaLlielo MK MalwmHamy, poboTy 3 po3nogineHumun b

IHTepdeiic pns B3aemogii kopuctysauiB 3 OC. [HTepdelic KoprucTyBaya — CyKyn-
HicTb 3aco6iB OC i npaBun, AKi 3ab6e3neuyoTb B3aEMogilo kopuctysauya 3 OC

Icuyrorh Taki Buau iHTep(deiicy KopucTyBauda:

e TpadiuHU

— nuaa BBemeHHa KomaHzu OC 3a IomIoMororo

MEHI0, IIepeMUKauiB, KHOMNOK, IPEACTABJCHUX y BUIVIAIL T'pa-
(¢iuHMX eneMeHTIB (BiKOH, 3HAUKiB, APJUKiB, MEHIO, KHOIOK,

CHUCKiB TOIIO) — omeparllii MoKHa 3IiMICHIOBATH 3a AOIOMOIO0
MaHIiIyJIATOpa MUIII, CEHCOPHOTO eKpaHy, KMJINMKA, IO 3HaU-
HO CIIPOIIYyE POOOTY 3 KOMII'IOTEPOM;

® TEKCTOBUU

OyKB, Mu@pP Ta CUMBOJIIB IIceBIorpadikm.

dynukii OC:
® POBIIOAiJ pecypciB (ommepaTuBHOI IIaM’ATi, IIPoIlecopa, 30BHIIII-

— nada BBefeHHsa Komaugu OC y Buriasami mabopy

HiX OPUCTPOIB);

e TJIaHYBaAHHS Ta OpraHisallia mpoiiecy oO0poOKHu mporpam;

e IIporpamMHa OiATpUMKa poboTu mepudepiiiHuX MPUCTPOIB (muc-

mJiesi, IPUHTEPa Ta iH.) 3alyCK IIpOrpaM Ha BUKOHAHHI;

° BBeIEHHS/BUBEINEHHA, KEePyBaHHA NaHUMU;

e momoMisKHI omeparlii o6cayroByBaHHS; Puic. 3.43. Knacuéikavyin OC
e miajor 3 KOPUCTYyBadeM.

OC knacudikyoTs 3a pisHuMu os3Hakamu (puc. 3.43):
e 3a KigpKicTi0O KopumcTyBauiB: odHorxopucmysauvka OC (obcay-
rOBy€ JIWIIIE OMHOTO KOPHCTYBaua); 0azamoxopucmysaybka

(mpairoe 3

baraTbMa KOPUCTYBauaMM’).

Knacndikauin
onepauifiH1X cucrem

3a po3pAgHICcTIO

59

L

Mpuknagn OC: MS DOS, IBM PC
DOS; MS Windows (98, XP, 7, 8,
10); Mac OS, Mac OS X; 05/2;

3a KinbKicTio KOpUcTyBayis

3a KinbKicTo npouecis
BUKOHAHHA

3a Tnom iHTepdency
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[lnAa KOXHOro KopucTyBaya
€ CBOE HanalTyBaHHA
anapaTtHMX i NPorpaMmHux
3acobiB, 36epexxeHHnA OaHuX,
npaB Ha BUKOPUCTaHHA
cmnctemun. Windows 10
nigTpumye obnikosi 3anuncu
ABOX TuniB: AgMmiHicTpaTop

i 3BMYariHMIN KopucTyBay

Y 06araToKOpHUCTYBAIIbKOMY PEKUMi KOMKHHI KOPHUCTyBau IIO-
yrHae pobOTy 3a KOMII'IOTEPOM IIiJi CBOIM OOJIIKOBMM 3aIIMCOM
(UacTO BUKOPHUCTOBYIOTH HA3BY HA aHIJI. aAcCCOUtn): BBOIUTH
im’s (login) Ta maposasb (password);

e 3a KiJbKicTIO mpolleciB BUKOHAHHA: 00H03adauHi (OIPaIlboBY-
IOTh TiJIBKU OOHY 3aJaduy — BiKe He BHKOPHUCTOBYIOThCs: MS
DOS, IBM PC DOS); 6azamosadauri (B omepaTuBHil mam’sTi pos-
MIIlyeThCsI OJHOYACHO KijJbKa 3aBAaHb, SAKi IMOYEpProBo ompa-
IIbOBYE IIPOIIECOD);

® 3a PO3PAAHICTIO: HA CHOT'OAHI POBIOBCIOAKeHi 64-pos3panHi (He-
00xigHO OyTM yBasKHUM IIPU BCTAHOBJIEHHI ApaiiBepiB mepude-
piliHUX TPUCTPOIB);

e 3a TmUmoM iHTepderticy: mexcmosuil (iHTepdeiic KOMaHIHOIO
pAnkKy) abo epagiuHuil.

@ 3anuTaHHsA ANSA nepeBipKuM 3HaHb

1 [aiiTe BU3HauYeHHA onepauiiHiin cuctemi. 4 o Take agpo OC?
2 ki nporpamy Ha3nBalOTbCA ApanBepammu? S MMepeniyvitb dyHKUiT OC 3 NprKnagamu.
3 Mepeniuith, Wo BXxoauTb Ao cknagy OC. 6 Haepitb npuknagn OC 3a pi3HMMM O3HAKaMK

3.9. IHcTanroBaHHA

X Knacuikadii.

nporpamMHoro 3abesneuyeHHs.

IHCTansauwia Ta AeiHcTansayis KOMMOHEHTIB
ornepauitHol cucreMm

OncTpnbytnB Mictutb Habip
dannis (nakeT) nporpaMHoro
3acoby, apXiBOBaHOro MeBHUM
YnHOM, dalnn 3 IHCTPYKLUisMM
ANnA onepauifHol cnctemm
(Kyou i WO BCTaHOBIOETbCA) Ta
6e3nocepeHbO iHCTaNAToOP.
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lpueadatime, aka yacmuxa 13 micmumeca y 8HympiwHit nam’a-
mi komn'tomepa, Aka 36epiedembCa HA 308HIWHIX HOCIAX.

KoxkHUiT KopuCTyBau BCTAHOBJIIOE Ha CBill KOMII'IOTEp Te
mporpamMue 3abesIleueHHs, dAKe oMy IOoTpiOHe. AJje € Iepesik
mporpaMHuX 3aco0iB, aki mpucyTHi nmpaxktuuHo B ycix ITK. Ta-
KUMU € CJYy:KOOBi mporpamu, AKi AOZATKOBO BCTAHOBJIOIOTHL HA
KOMII'IOTeD, HAINIPUKJIad, Opaysepu, aHTUBIpyCHiI mporpamu, IIpo-
rpaMHi 3aco0u [Jis CTBOPEHHS Ta OIpaIloBaHHA rpadiuHuUx 30-
OpasKeHb, 3BYKY, Bifieo Ta iHIIIi.

@ IHcTanloBaHHA nporpamHoro 3abe3neyeHHA — npovuec
MOro BCTAHOB/IEHHA Ha Komn'loTepi.

BinpmricTs mporpaMHEUX 3ac00iB PO3MOBCIOAMKYETHCA HA HOCiAX
y CcTHCHYTiH (popmi — apxiri. Bcramopnenns II3 BuKoHyeThCs
cHeriaJJbHUM IaKeTHUM MeHemKepoM (iHCTamATOpOM) — CTaH-
IapTHOIO CUCTEMOI0, MAWCTPOM BCTAHOBJIEHHHA, AKUN IIOKPOKOBO



Kepye IIPOIlecoM BCTAHOBJIEHHs. /s BCTAHOBJIEHHS IIPOIPAMHOIO
3aco0y HeoOXiHO MaTH HMOTO JUCTPUOYTHUB.

@ AnctpubyTne (aHrn. distribute — pPO3MNOBCIOAXKYBATN) —
NOLIMPEHHA nporpamu Ana Ti iHcTanAuil y Burnagi ynakosa-
HUx dannis (abo opgHoro danny).

IIpu s3amycky iHcTansaTOopa BimOyBaeThCcs KOITiloBaHHA (DAMIiB
IVCTPpUOYTHUBA 3 HOCisA y MaM’sTh KOPCTKOT'O AMCKA KOMII'I0TEpa,
nepeBipsieTbCA BiAIOBiAHICTE KOMII'IOTEpa BUMOIraM MIPOrPaMHO-
ro 3aco0y: 4¥ AOCTATHBO OIIEPATHMBHOI ImaM’aTi, MiCI[A Ha KOp-
CTKOMY [ONCKY, IIBHUAKOLII mIpoliecopa, HAsIBHICTh HeEOOXiJHOro
IOJaTKOBOTO TPOTPaMHOTO 3abe3leueHHs, sSKa BepciA omepaririii-
HOI CUCTEMU.

SKm0 He BUHUKAE KOHMDJIIKTY, IIOUMHAETHLCSA CaM IIPOIEC
BCTAHOBJIEHHS ITPOrpaM, IIPU SIKOMY MalcTep yCTaHOBKH 3a [0-
IOMOTOI0 TIOBiZIOMJIEHb Ta MiJKA30K KOPUCTYyBaueBi 3miMCHIOE OcC-
TaTOUHY iHCTaJAIifO.

€ mporpamu, siKi BCTAHOBJIIOIOTH 0e3 iHcTassAIii (portable-mpo-
rpaMu), mamKa 3 IPorpaMHHUM J0JaTKOM IIPOCTO KOIIiIOETHCA B HE-
o0ximauit Kommr’'rorep. CKaangui Ta 6araTopyHKI[IOHAJBHI JOZATKI
BUMAaraloThb IIOBHOIIIHHOI iHcTaasAIii 3 gucTpudyTuBa.

Eranm incrasioBaHHA omneparmiifHOl cucTeMu

3.9. IHCTanoBaHH. .. 61

?

lpenic Mioppell — ameprKaHCbKa
BUYEHa B rasnysi KOMM'loTepHUX
HayK i KOHTp-agMmipan BilICbKOBO-
Mopcbkux cun CLUA. BoHa 6yna
OfHI€0 3 NepLumx NporpamicTis
Komn'totepa Mapk |, po3pobuna
nepLmnin KOMNINATop (Komm'toTepHa
nporpama, Wo nepeTBoploe
(koMnintoe) BUXiAHWIA Kof,
HanmcaHui NeBHOK MOBOIO
NPOrpamyBaHHA Ha Kog,
HeobXiaHNN ANA BUKOHAHHSA
nporpamv KOMMm'toTepom.

Etan 1 KonitoBaHHA daiinis onepauiiHOi CUCTEMM Ha XXOPCTKUA JUCK

Etan > Br3HaueHHA KoHoOirypauii komn'iotepa 3a JOMOMOrOK CUCTEM aBTOMATUYHOIO
HanawTyBaHHA

Etan 3 MNouaTkoBe HanawTyBaHHA BCiX NporpamHux moaynis OC. € mogyni, HanawTyBaH-
HA AKNX [OCTYMHI KOpUCTyBayeBi ANA 3MiH

Etan 4 Micna 3aBeplUeHHA MOYaTKOBMX HanalwTyBaHb 3[iMICHIOETbCA Nepe3aBaHTaXeHHsA

KoMM'loTepa i 3aBepLUyETbCA iHCTanAuiA

IIporpamui 3aco6u MOKYyTh MaTH BJACHY IpOrpamMy iHCTaJIs-
mii. Juaa samycky imcramarii B mammi II3 morpibHO BigkpuT;
(daiin incranamii. 3asBuuait BiH Mae HasBy Setup.exe, a6o Install.
exe (mma Windows), Install.sh, a6o daiinu 3 posmupenuam .deb
(mia Linux).

O6pas mucka — me aia, axkuii mictuTh Komito 113, Hampu-
kJaan xomisg guctpubytusy OC.

Aximo 3 guctpubyTuBy BinOyBaeThbCs caMOCTiliHe 3aBaHTAMKEH-
Ha I13, To mis samycKy oOpasy IpOrpaMHOrO 3aluncy HeoOXimgHo
MaTH 3a KOMIT'IOTEPOM CITeliaJilbHO BCTAHOBJIEHI MpOTrpaMu.

B ocrammix Bepciax OC mepexmbauerHe cTBOpeHHs o0OpasiB 6es
IONAaTKOBOTO TIPOrpaMHOr0 3abesmeueHHs. IloTpidHO BigKpu-
™ y GaiiJioBOMy MPOBIAHUKY HAaNKy, ge 30epiraerbca oopaz OC
i B KOHTeKcTHOMY MeHI0 BubGpatu [ligkniountn. Ias toro 1mob or-
pumaru obpas Ha Hocil USB € cmemiansua yruiaira Bim Microsoft,

Y npoueci BCTaHOBNEHHA BCi
HanawTyBaHHA 3annCyOTbCA

B crieuianbHi 6a3i gaHux
orepauinHoi cuctemu, Tak
3BaHOMY «peecTpi». be3 3anucis
Yy PEeECTpi, Nporpama moxe

He npautoBaTy abo 6yge
npauoBaTv 3 NOMWUIKaMM.
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binbLwicTb NnporpamHmnx

3acobiB MaloTb AUCTPUBYTUBHU,

nowmpeHi Ak obpasu ISO.

Kpok

Kpok

Kpok

Kpok

Kpok

Kpok

Kpok

Kpok

Kpok

Mpwn BcTtaHoBneHHi OC
Ha Komn'ioTep Bneplue

MOPCTKUN Anck GopmaTyioTb,
po36UBalOTb Ha PO3AINK, OAVH
i3 AKNX i Byge CUCTEMHUM.
Mpu nepesctaHoBneHHi OC
MOXe BVMHUKHYTW noTtpeba

B nepepo3nogini po3ginis

JMCKa.

axa HasuBaeTbcsa Media Creation Tool. IIporpama mpocTa y BUKO-
HaHHi, cama ckaudae odimiiumii oopas Windows 10 i sammuime itoro
Ha (pJIelry.

Ilpuragaemo, M0 OUCK, Ha sSKOMYy 30epiraeTbcsa omepalliiiHa
cucTeMa, Ha3WBAETHCA CUCTEMHUIM.

Hns secramoBaenus OC Windows posrisiHeMo B 3araJibHOMY BU-
ALl aaropuTMm (BBasKaeMo, IO KOMII'IOTEDP 3 IMIYCTUM KOPCTKUM
IUCKOM, a TUCTPUOYTUB 3HAXOAUTHCA Ha (JIer-Hocii):

Mig'epHante ¢newky go USB-nopta, wob Kommn'ioTep noyas 3aBaHTaxkeHHA daii- |
nis :

Y BikHi BctaHoBneHHA Windows HaTucHiTb KHONKY [lani (AKWo napameTtpu «no
3aMOBYEHHIO» He 3MiHIOETE), KHONKY BcTaHOBUTM 3apas :

Y BikHi BBeAliTb KNlou 3acoby (KMioy Moxe 6yTU Ha yrnaKoBLji, AUCKY abo oTpUMa-
HUM Big noctavanbHuka OC). Hapani y BikHi mpautoeTe 3 niueHsielo — nigTeep-
oxyete A npuimMalo ymoBu niLeHsii, BubGepiTb TUM BCTaHOBREHHs BuGipkosa, |
BMOEPITb >KOPCTKUI ANCK abo po3gin ana BctaHoBieHHA OC, HAaTUCHITb KHOMKY

Dani

BinbyBaeTbca BcTaHoBneHHA OC, 3a nNoTpebu KoMn'loTep MOXKe Mnepe3aBaHTaXy-
BaTUCb — Kpalle 3anycTiTb KOMaHAy-KHOMKY lepe3aBaHTaXuTn 3apas ‘

BinbyBaeTbcs 6a30Be HanaromeHHs KOH}irypauji: Hanarogitb perioHasnbHi napa- :
MeTpU, PO3KNafKy KnasiaTypu (3a NoTpebu BCTaHOBITb Lie OfHY PO3KnafKy abo
NpOoNyCTiTb KPOK) :

BinbyBaeTbca HanarogkeHHA Mepexi. 3a noTpebu, Akwo Oyne 3anuT, BUGEPITb
HanawTyBaTy gna oco6muctoro BUKOPUCTAHHA, HAaTUCHITb KHOMKy [ani :

BinbyBaeTbca Hanarof»eHHs OO6MIKOBOro 3anucy — npouec i BiKHa 3anexatb
Bif Bepcii OC. [1ns BMKOPUCTAHHA CBOro OOMIKOBOro 3anucy, AKUA He € 3arnncoMm
Microsoft BBegiTb NOriH, y BiANoBigb Ha 3anuT BBEAiTb MAPOJb, MOBTOPITb MOro
we pas — fani ‘

OsHaiomTecb 3 MapameTpamu KoHbeaeHUianbHOCT, 3a noTpebu oTpumaTn Oo- |
[ATKOBI BiIOMOCTi HaTWCHITL [leTanbHo. Bubepite GyHKUIY, AKi Hagani byneTte Bu- :
KOPUCTOBYBAaTK, HaTUCHITb MpuHATN

3aBepLlieHHA BcTaHoBeHHA — OC Windows npofoBXye npoueaypy KiHLeBoro
HanawTyBaHHA CTaHJAPTHUX AofaTkiB. [1o 3aBeplueHHI0 Ha ekpaHi Pobounii cTin
— OC Windows BcTaHOBJeHa

IaKoM BUHUKAaE HmOTpeda BUJIYUNUTH IIPOrPaMHU 3 KOMII'IOTEepa.
OcCKiJnbKU IPU BCTAHOBJIEHHI € 3aIICH B PEECTP, CUCTeMHI (aiiiu,
TO TPV BUWJIYYEHHI MaTh OyTu 3HUINEHi Bci daism II3 B ycix
mamkKax Ta s3anucu BujaydeHHsA [I3 3a momomoroio KJasiiri Bumga-
JIEHHSA MOK€e TIPU3BECTHU [0 IMOMMJIKOBOI POOOTH PEITH IIPOrpaM.

JeiHcTanAuia — npouec BuAaNeHHA BCTaHOBJIEHUX MNPO-
rpam 3 Komn'lotepa.

Hna npeincrandAiii KOPUCTYIOTHCA NIPOTpaMoio AeiHcTaArii
KOHKPETHOI mporpaMu ab0 CHCTEMHOIO0 YTHJIITO AJA BULAJIEHHS
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mporpam: ajsa Windows — y BikHi [Nporpamu Ta komnoHeHTu: Myck
MaHenb kepyBaHHA [porpamy Ta KOMMOHeHTW. ¥ BikHi, 110 BigKpu-
€ThbCs, BUOMPAIOTh HEOOXiAHY IporpamMy Ta 3amyCKaioThb ii BUJIY-
vyeHHdA. [uaa Linux — y Bixkui LleHTpy nporpamHoro 3abesneuyeHHs
(MaHenb 3anycky LleHTp nporpamHoro 3abesneuyeHHs). ¥ BikHi, 1110
BigKpmeThCA, BUOMPAIOTH IIpOrpaMy Ta 3aIllyCKaloTh il BUJIyYeH-
Ha. lHcTamioBaTm Ta JeiHcTas0oBaTH IIporpaMmu 3 KOMII'IOoTepa
MOXKe TiJIbKM KOPHCTYyBadu i3 IpaBaMu aaMiHicTpaTopa.

@ 3anuTaHHSA ANA NepeBipkuM 3HaHb

1 Lo Take iHcTanauia M3? 5 TloAcHiTb pi3HMUI0 MiX obpasom [13 Ta oro

MOACHITb 3HaYeHHs AMCTPUBYTUBA. AMCTPUOYTNBOM.

6 Hasiwo AnA BUMYYEHHA nNporpam 3 Komn'iote-
wo A y

2
3 Akuii nopaaoK KoMaHp iHCcTanAauii nporpam? s ]
4 pa BaXnMBO 3anyckaTu AeiHCTanAwuio?

Ha3BiTb NpaBa KopucTyBaya AnA iHCTanAuii Ta
JeiHcTanauii nporpam 3a [MK?

3.10. ApxisyBaHHf1 AaHuX. CTUCHEHHSI AaHMUX,
BMAU CTUCHEHHS1 AaHuX. ApxiBaTopu

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 o

lMpuzadatime KoOysaHHA 38yKosux OaHux. Hasiwjo 0na ix 36epe- !
XKEeHHSA 8UKOPUCMOBYEMbLCA CMUCHEHHA? f

Yci Tunu JaHMX y KOMII'IOTEpPi MaioTh (OPMY yV BUTIIALL MBifi-
KOBUX B3HaKiB He3aJe)XHO Bifg ix posmipy. Hasa s30epekeHHsA ma-
HUX BEJIUKOTO PO3Mipy, Iepemadvi iX eJIEKTPOHHOIO TOIITOI0, IJISA
eKOHOMii maM’saATi Ha HOCisIX UM y XMAapHOMY CePeIOBMIIIi.

@ CTVCHEeHHAl faHMX — MPOLEC NEepPeTBOPEHHA AaHuX danny

B iHWWIA BUMAL (MepeKkoflyBaHHA) 3 METOK 3MEHLUEHHA 06- CTUCHEHHs AaHnx Ginblue
cAary ix 36epiraHHs. BUKOPUCTOBYIOTb AN
rpadiuHmx, 3ByKoBuMX ¢dannis
IcuyioTh pisHi aJaropuTMM CTHUCHEHHS TAHUX, AKI KJaacudikry- Ta Bigeo. Lle noAacHoeTbCA
IOTh 3a BTpaTaMu AKOCTi JaHWX: 0e3 BTpaT i 3 BTpaTaMu. BMIiCTOM Takux ¢arinie: npu
e Crucuenns 0e3 BTpAT MO3BOJIAE 3 OTPUMAHUX ITiCJASA CTUCHEHHS nepernagi KOpucTyBay 3BepTae
maHMX HagajJi BiATBOPUTH IOUYATKOBI mamHi (posmaxkyBaTu ix) yBary He Ha 6iToBy KoM6iHaLito
OpaKTUYHO 0e3 3MiH. SIKIO IIOUATKOBI maHi € BasKJIMBUMU Ha UnPpPoBOro 306paxkeHHA (3BYKY,
06iToBOMY piBHi, BUKOPHCTOBYIOTH caMe IIi METOAU CTHUCHEHHS. Bifj€0), a CNpuUMae TakKi AaHi
e CrucHenHs 3 BTparaMu — IIe IIEPETBOPEHHS, IIPU AKOMY 3arasiom.

BiITBOPIOIOTHCA HaHi, cxX0Ki Ha mouarkoBi. Taki amropurmum

MaTh HOIIWPEHHs, OCKiJIBKM 3HAUHO 3MEHINYIOTH O0CAT IIO0-

yaTKOBUX mauHmx. Paiiam, oTpuMaHi IIicjd CTHCHEHHSA 3 BTpa-

TaMMU, MAalOTh MEHIINI 00’€M, HiK IPU CTUCHEHHI TaKUX JKe

mamumx 0es3 BTpaT.

CreniHb CTUCHEHHS 3aJIEKUTHh BiJl aJITOPUTMIiB HEPEKOyBaHHA
IaHUX.
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IIpuknagu apxiBaTopis: s
apxiBu ¢opmary ZIP, RAR,
(WinRAR — 32-pospangHa
Bepcia apxuBaropa RAR mia
Windows, € it iumri Bepcii

RAR mns pisHuUX omepalifiHmUX
cucteM: Linux, UNIX, DOS,
0S/2). 7-Zip — 1e mporpamMHe
3a0e3neUeHHSA 3 BiJKPUTUM
KomoMm, cymicue 3 Windows.

BinbwicTb cyyacHux apxiBaTopis
TaKoX Ma€ ¢YyHKLEo
nonepeaHbLOro nepernsagy
banniB y pexumi «TinbKu
YynTaHHA»: daninun, Po3MilLeHi

B apxiBi, MOXHa nepernagatn
6e3 cTBOpeHHA apxiBiB, AKi
CamMOpO3MNaKoBYIOTbCA. Takui
apxiB € 3anyckaemum dainniom

3 PO3LUMPEHHAM .exe Ta MICTUTb
MOAYNb PO3MnaKyBaHHA

Ta 3aapxiBoBaHi AaHi.

@ ApxiByBaHHA (ynakyBaHHA) — npoLec po3MilleHHsA (3aBaH-
TaXXeHHSA) BUXIAHUX painiB B oguH ¢dainn y cTucHytomy abo
HeCTUCHYTOMY BUMIAAI. Pe3ynbTaT — CTBOPEHHA apXxiBHOro

danny.

ApxiBuuii (aitn € omHUM (aiijoM, SKWUN MiCTUTHL oxuH abo
KimbKa (aiiaiB y cTucHyTOMy a00 HECTHCHYTOMY BUIJIALL Ta
caysk00By iH(opmariio mpo iMeHa (aiiiiB, maTy Ta yac iX CTBO-
penusa abo momgudikarii, posmipu ¢aiiaiB Ha AUCKY Ta B apXisi,
CTeNiHb CTUCHEHHHA.

@ Po3apxiByBaHHA (po3nakyBaHHA) — npouec BiAHOBMEHHA
¢dannis 3 apxiBy TOYHO B TaKOMy BUMNALI, AKUIA BOHW Manu
[0 3aBaHTakeHHA B apXiBi.

IIinx uac posmakyBaHHSA apxiBiB (Qaiiau, AKUMU BOHHU OyJIu
B IIOYATKOBOMY BUIVISAi, PO3MiIIylOThcsA Ha Aucky adoo B OII.

VYonakyBaHHS Ta po3maKyBaHHs (hailjliiB 3AIMCHIOIOTHL IIporpa-
MaMu, II[0 Ha3WBAIOThCA ITporpamMamMu-apxiBaropavu. BoHuU mepe-
KOIOBYIOTH JaHi 31 CTUCHEHHAMH! Pi8HOI CTeleHi.

OCHOBHUMU XapaKTEePUCTUKAMHU TaKWUX IIPOrpaMHUX 3acobiB
€ IIBUAKOLis POOOTH, CTEIiHb CTUCHEHHS Ta Habip (GpyHKI[IOHAJIL-
HUX MOKJIMBOCTel. € apxiBaTopu, Ipu 3alyCKy SKUX Y KOPUCTY-
Baua € BUOIp CTemeHi CTHUCHEHH.

Po6ora 3 WinRAR mMoike TTPOXOAMTH B ABOX PEKUMAaX: PEKUMIi
yIpaBJiHHA (aiijlaMu i pesKuMi ympaBJIiHHA apxiBamMu. ¥ pexu-
Mi ynpaBiainaa Qaiaamu y BikHi WIinRAR 3 Bugisenumu daitnamMmu
CIIMCKY BUKOHYVIOThH Pi3HIi omeparrii, HaopuKJaz, 3aapxXiByBaTu ix
abo BugasuTu. Y pekuMi ynpaBiaiHHA apxiBamu y BikHI WIinRAR
y crmucKy (paiijiiB i mamoK y BiAKpuUTOMY apXiBi BUAIIAIOTH (haii-
JU 1 mamKu i BUKOHYIOTH 3 HUMHU Aii, cmenu@iuHi aja apxiBy,
HaIlPpUKJaJl, PO3TAKOBYIOTh, TECTYIOTh, KOMEHTYIOTb.

ApxiBaTopu MaioTh TaKy (YHKIIiIO, AK JoJZaBaHHA B apxXiB Ta
BiiHOBJIEHHA (haiijIiB.

DyHKIiA momepeHbOTO HeperIany (QaijiB y PeKuMi «TiJTbKu
YNUTAaHHA» OCOOJIMBO BaIKJIWBA, AKIIO:

° apxiB HeOOXiZHO BiZHOBUTH HA KOMII'IoTepi 0e3 BCTaHOBJIEHOL
mporpamMu-apxiBaropa;

e yacTKOoBe a00 TOBHE BiJHOBJIEHHA IIOIIKOMKEHUX apxXiBiB.
YV nmeaxkux BUOAJKaX apxXiB MOYKe BUABUTUCHA IOIIKOAIKEHUM.
Sx mpaBuio, 1€ Big0yBaeThCcA MPU HMOPYIIIEHHI 3B’A3KY Iix yac
CKaHyBaHHS JaHUX 3 iHTepHeTy abo B pe3yJjbTaTi mii BpemomHo-
cHuX mporpaM. ToMy pO3pPOOHWKM IIPOTPAMHOTO 3abe3meueHHA
TIOIIePeIHBO IIEPErIAHYIN MOMKJINBICTh BiTHOBJIEHHS (DaMIiB —
JIOCTaTHHO BifBHaumTU B iHTEep(delici oJaTKiB OYHKT 3anuWnTU
Ha OWCKYy nolkopxeHi panmnn abo Bubparu omiiro Hogatn iHpop-
MaLilo Ons BigHOBJIEHHS;

e 3axXWCT MJaHUX Big wMoaudikaiiii abo HecaHKI[IOHOBaHO-
ro poctymy. CTBOpeHHA apxiBy MOKe CYIPOBOAKYBATUCH



BCTAHOBJIEHHAM IIapoJisi — [OJA VCIIIIIHOTO PO3IaKyBaHHSA
CILIMBa€ BiKHO, B AKe HeOOXiTHO BBECTHU IIapOJb;

CTBOPEHHs HeIepepBHUX apxiBiB. HemepepBHUM Ha3WBaIOTh
Takuii RAR-apxiB, Bech BMiCT SKOTO POSIIALAETHCAI SIK ONUH
IOTiK JaHUX;

CTBOPEHHS PE3epPBHOI KOMii: 3 I[i€l0 MeTOI0 KOPUCTYIOTHCS IIPO-
rpamoro apxisarrii Microsoft Backup. 3amyck mporpamMu 3 MeHIO
Myck: Myck — Mporpamu — CraHpgapTHi — Cnyx6oBi — ApxiBa-
Uia gaHux (MapIIpyT MoOKe OyTH iHIITMM B3aJiesKHO Big Bepcii
OC) — BigKpHeThCA BIiKHO 3 JOCTYIIOM IO BUKOPUCTAHHS Maii-
cTpa apxiBailii, BigHoOBJIeHHs, aBapiiiHoro BiguoBienus OC.

@ 3anuTaHHA ANA nepeBipKU 3HaHb

A W N =

MpakTnyHa pobota N2 4... 65

MNaponb cTBOPEHOro apxisy
MOX€e BMKOPUCTOBYBATUCb

y npoueci HagcunaHHA apxisy
3 BiATEpPMiHYBaHHAM NOro
PO3KpUTTA — nepes LO03BOJIOM
PO3KPUTN HAACWUMIAKTb NapoJib.

LLlo o3Hayae TepMmiH CTUCHEHHS; apXiByBaHHA? 5 TloACHITb Pi3HMLIO MiX CTUCHEHHAM Ta apXiBa-

MOACHITb NPU3HaYeHHA NpOorpamy apxisaTopa. Li€to.

[na yoro npu3sHayeHi apxisatopu?

6 [loAcHiITb NpPU3HAUYeHHA apXiBy, AKUA cam po3-

NakoBYETbCA. YMM BiH Bifgpi3HAETbCA Big 3BU-

HaBepitb npuknagn apxisaTopis.

NMpakTnyHa po6orta N2 4

TEMA. CTBOpeHHA apXiBiB Ta onepauii Hag HUMK
3ABOAHHA: ctBOpUTM apxiB i BUKOHATX Hag HMM Kinbka onepadii.

OBJIAOHAHHA: komn'toTep, Nanku 3 danamu gnA apXiByBaHHA

Xia po6otu

I1i0 wac pobomu 3 Komn’romepom dompumyiimecv npasu 6e3neKu.

v A W N =

0 N O

1
12

BigkpuiiTe BiKHO HasIBHOI'O apxXiBaTopa B KOMII IOTEpi.
Bunginites ¢gaiin nna momaBaHHS B apxXis.

3aapxiByliTe (aita Komaumow [doaatv. 3akpuiiTe BiKHO.
IlepeiigiTe y manky, 3 AKoi apxiByBasu (hai.

IlepernmanbTe po3mip (aiiay Ta IIBOTO CaMOTr0 3aapXiBOBAHO-
ro ¢atiry. IlosgcHiTs pisHHITIO.

BigkpuiiTe BiKHO HagBHOTO apxiBaTopa B KOMII'IOTepi.
Bubepith manky 3 HeMmeHII AK 4 (aiiaamMu a8 apxXiByBaHHSA.
3aapxiByliTe manky. BikHo apxiBaTopa He 3aKpuBaiiTe.
BinkpuiiTe 3aapxiBoBaHy mamKy y BiKHi apxiBaTopa.
Buninites ogmu i3 ¢afiniB B apxisi. Bugamits iioro.
Buginites ogun i3 ¢daiinis B apxiBi. CromitoiiTe #ioro.
Buninites onmu i3 ¢aiiniB B apxisi. IlepemicTiTs iioro.

3po0biTh BHCHOBOK IIOA0 NpHU3HAUYEHHA apxiBaTopa Ta Ioro
MOJKJIMBOCTEH OmpaImbOoBYBAaTU apXiBH.

YyamHoro apxiBy?
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3.11. MNMpucTtpoi nam'aTti: popMaTyBaHHS, KOMIIOBAHHSA,
nedpparmeHTauis

©000000000000000000000000000000000000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000

OC MiCTUTb KOMaHAaW
dbopmaTyBaHHA HECUCTEMHOIO
ONCKa ABOX TWUMiB: MOBHE Ta
weuaKke dopmaTyBaHHs.

AKWoO cekTOp BUMNPaBUTK
HEeMOXXNNBO, BiH 3a/IMLIAETLCA
3 MapKepoM fIK HeCrnpaBHUM,

i 3anNMC JaHuX y Takuin CeKTop

He BipbyBaeTbcA. [Micna

3aKiHUeHHs1 $opMaTyBaHHA Ha

OVCKY 3[IMCHIOETbCA 3annc
Tabnuui HoBoi dannoBoi
CUCTEMM.

SAxio ckopucraTuch
mporpaMaM¥ BiJHOBJIEHHSA
JaHUX MOYKHa BifITyKaTu
i moBTOpPHO 36€perTu
OPaKTUYHO Bci aitam, AKi

Oyau Ha JKOPCTKOMY IOHUCKY IO

IoYaTKy IIpoliecy IIBUIKOTO
dopmaTyBaHHA.

L

§ [Mpuzadaliime, w0 make nam’asme Komn'romepa.

IIpu BCTaHOBJIEHHI OIlepalliiiHol cucTeMH Ha KOMII'IOTep Bixby-
BaeThbcA (PopMaTyBaHHSA JKOPCTKOT'O AUCKY 3 PO3OUTTAM HOTO Ha
posainu, oguH 3 axux oOyme mictutu OC i Ha3WBATUCH CUCTEMHIM.

QopmaTyBaHHA AuCKa — MNpoLec NPOorpamHoOi PO3MITKM
obnacti 36epiraHHA JaHux Ana 6yab-AKUX eneKTPOHHUX HO-
ciiB iHpopmaLii.

Hasgimnmo ¢popmarysatu quck? [ caMOCTiHHOTO KOMIIJIEKTYBaH-
Hs anapaTtHoi ckJagoBoi ITK; micas saMiHN icHYIOYOro »XKOpPCTKOI'O
IVCKa Ha HOBUI; KOJIM € moTpeba B NIEPeyCTAHOBIIL i camMoOCTiii-
HoMy HaJiaromxenHi Windows; MoxyTh OyTH i iHIINI DPUKJIALN.

IIpomec ¢opmaryBaHHA CKJIamaeThcsA 3 @QopMaTyBaHHA Ha
HU3bKOMY Ta 6UCOKOMY Pi6HI.

dopMmaryBaHHS Ha HU3LKOMY pPiBHI BimbyBaeThbcsi 0asoBa pPos-
MmiTka oOjsacTi 30epiraHHs maHux. BoHa BHUKOHYEThCA Ha 3a-
BOMi-BUPOOHWKY 1 He [JOCTyIIHA KOpPUCTyBaueBi abo ciay:kbGam
onepailiitinoi cuctemu. Ila posmiTka 3ajuIIaeTbCcA HE3MiHHOIO
BeCh TEPMiH CIyKOU AUCKA.

DopmaTyBaHHSA Ha BHUCOKOMY DPIiBHI (hOpMYye JOTiUHi CTPYKTY-
pu aucka, dKi BiAmoBizaroTh 3a mpaBUJIbHe 30epiraHHsa GaiiaiB
i T03BOJIAIOTH BUKOPWCTOBYBATU MUCK MJis 3ammucy i s30epiranusa
maHuxX (CTBOpPIOETHCA (paiijoBa cucTeMa — JiOTiuHa TaOAMITA, 3a
JOIIOMOTOI0 SKOI HamaJi 3HiMCHIOETHCS OOCTYH OO0 HAHUX, AKi Oy-
IyTh 30epiratuch Ha qucky). Came 1eil Bung opMaTyBaHHs 3maiiic-
HIOETBCA caysxboBumu mporpamamu OC.

PozpisuaoTh nosHe i weudke popmMaTyBaHHA IUCKA.

IIporiec moBHOTO (hopMaTyBaHHSA MOBHICTIO OUHUIIYE KOPCTKUI
OINCK 1 BUKOHYe OOHyJeHHA QaiiaoBoi Tabauili, AKa MiCTHUTH
imdopmaiizo mpo Bci ¢adiam — Bei mani, AKi Oyam Ha OUCKY,
CTAIOTh HEJOCTYITHMMMY i He IIigJIsaraloThb BiTHOBJIEHHIO.

IIpomnec miarsocTuKwm ItiJricHOCTi (hisMUHOI MOBEPXHi MMCKa IO-
JSTae y TepeBipIli JucKa Ha HASBHICTH IIOIIKOIMKEHUX CEKTOPiB.
SAxmo Taki €, mporpama ¢opmMaTyBaHHA IIparHe iX BUIIPABUTH,
micJIS YOro OHCK CTa€ MHOBHICTIO ITpalle3faTHUM Bech IIPOCTIp Ha
HBOMY MO’KHa BUKOPHCTOBYBATU AJiA 30epiraHHA JaHUX.

IIpy mBuaKOMY QopMaTyBaHHI BUIAJIAIOTHCA 3alNCH IIPO
dgaiiam Ta iX Miclle 3HaXOMKEHHA Ha AUCKY 1 3aNmnCyeThCs HOBA,
IOPOsKHA (paiiiaoBa cucrema. Ilpu mbomMy maHi HA AUCKY HOBHICTIO
He BHUIYIOThCA — HAJaJi Ha MicIld IX pO3TalllyBaHHSI MOYKYTb
OyTu 3ammcaHi HOBi maHi, ocKimbKm 1i obJsacTi mAmcka mosHauda-
IOThCS SK TaKi, IO T'OTOBi [0 3amucy.

Moske BUHUKHYTHU TTOTpeba B pefaryBaHHI PO3MIipiB AUCKOBUX
posminiB (TomiB). {151 cTBOpeHHS Po3Aiay (ToMa) Ha IUCKY MAae
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OyTH HepO3IOAiJieHull AUCKOBUI IIpOCTip abo BiABLHUIE IIpPOCTip
B JomaTKOBOMY poanini. Heposmomisenuii mOpoCTip CTBOPIOIOTH
micjas CTUCHEeHHS ab0 BUJIYUYEHHsS HadBHUX poamiaiB. Ilpu mpomy
3aCTOCOBYIOTH TaKy IIOCJiJOBHICTH Hiii:

Bigkpuitte B OC Windows 10 KOHTekcTHe MeHio Knasiwi Myck Ta 3anycTitb
komaHay KepyBaHHA pgmckamun (€ pi3Hi gii ana BigkpuTTa BikHa KepyBaHHA
Anckamm B pisHMx Bepciax OC) — BigkpueTbca BikHO. Ha puc. 3.44 nokasaHo
OUCKOBUI npocTip 6e3 Hepo3nogineHux pindaHok. Te came BiKHO pob6oTu !
3 AMCKaMKM MOXHa BIAKpUTY 3 BikHa KepyBaHHA KOMN'IOTEPOM, AKe 3aMyCKaETbCA
OfHOMMeHHOK KomaHgoto 3 lycka.
i Kepysanna guckamm o=
Qaiin  [Qin Burnag Jdogigxa
¢ mMHEM =X H 258
Tom | PosTawys... | Tun Dailnoea cH... I Cran EMHICTL | BineHe ... | % BineHo
- MNpocTwii Ocrosnmii  NTFS Cnpasnwii.. 4657576 35085M6 75%
KpOK 1 = (fuck 0 pozgin 1) Npocrwii OcHosHWi Cnpagumii... 450 Mb 450 MB 100 %
= Systemn MNpocTwii Ochoenuii  NTFS Cnpasnwii... 100 MB 67 MB 67 %
= Windows (C:) MpocTwi Ocrosmuwii  NTFS CnpagHwii... 4652216 395466 B85 %
= Anck 0 —_——
OcHosHuiR System Windows (C) =]
931,516 450 MB 100 MB NT || 465,22 15 NTFS |1465,75 FB NTFS
Onnaiinosni Cnpaexwii (Po3, | | Cnpasnuni CnpaanﬁBauam’ameHm,\Daﬁn,a,m!_Cnpauhnﬁ{l’lepnuﬂhnﬁp
|
= Komanawr-guex 0
DVD-gncx (D%)
BigcyTrin HoCIA
Puc. 3.44. Burnap BikHa KepyBaHHA Anckamu
Y KOHTEKCTHOMY MEHI0 HepO3MogineHoi 0651acTi Ancka BubepiTb kKomaHgy CTBopuT
Kpok 2  npoctmin Tom (abo Bigkpuinte meHo [Lia i 3i cnucky Yci 3aBgaHHA BuUbepiTb
HeobXigHY KoMaHAy)
CnigkynTte 3a BKasiBkamuy MalicTpa CTBOPEeHHsA ToMa: BBefiTb po3Mip ToMa abo
niaTBEpAiTb 3aNpPOMNOHOBAHMI MAaKCUManbHWIA; Ans igeHTudikauii po3giny BeegiTh
Kpok 3 nitepy (MU 3BMKAW, WO PO3LINM >KOPCTKOrO AMCKa HasuBawTbcA c:;, d:; e: —
NoCNiZOBHUMU fiTepaMu NATUHCbKOro andasiTy, a MOXHa [JaTu i HOBi Ha3BWU,
Hanpwuknag, ¢;, m: abo n:). HaTucHitb KHOMKY [0TOBO

s ¢popmMaTyBaHHA PO3LiaY 3i CIUCKY YCi 3aBAaHHA BUOUPAIOTh
komauay (MopmatyBaTy i y BikHi, AKe poskpueThbcs (puc. 3.45),
BCTAHOBJIIOIOTH HEOOXiMHI 3HaUeHHS IapaMeTpiB.

Ha puc. 3.46 nmokasaHno BiKHO (popMaTyBaHHS PO3OiNy €: 3 Ha-
ABHUMMU IIapaMeTpaMu. BuAHO, III0 B IIbOMY IIPOCTOPI MOKHA
CTBOPUTH HOBUII PO3AiJl 3 BBEHeHHAM MOro Has3BU (JIiTepu JaTu-
Huili). PopMaTyBaHHSA PO3AiNYy MOKe OYyTH HEZOCTYIIHHM, AKIIO
IpW WOro BUKJIMKY iHIII IporpaMu BUKOPUCTOBYIOT ITell PO3JiJI.

Taxkoxx He opMaATYIOTH CUCTEMHUU PO3MiJI.

IedparmenTaliisa AMCKiB — IIPOIEC, IPU AKOMY 3AiHCHIOETHCSA
nepesamnuc (pparmMeHTiB (ailjiiB g iX PO3MIIEHHSA B CYMisKHUX
CeKTopax [JIUCKa 3 METOI0 IIiIBUINEHHS MIBUAKOCTI 3UMTYBaHHSA
JaHUX 13 »KOPCTKOIO AMCKaA KOMIIoTepa. JledparMeHTaIiio Moxke
3rificHIOBaTH KOPHUCTYBAdY i3 mpaBaMu ajMiHicTparopa.

3anuc gannis Ha MarHiTHi
Hocii (HDD) 3aincH0eTbCs

y BinbHi cektopu. Mannu
po3MnofinATbCA Ha KinbKa
dbparmeHTiB, AKi po3MiLLeHi

B Pi3HMX YaCTMHax AUCKa,
OCKINbKN Ha OUCKY MOXe

He BMCTayaTy HeobxigHOro
BiNIbHOrO MiCUA B CYMIKHUX
cekTopax. Take ¢pparmMeHTyBaHHA
3anucaHoro dainny ynosinbHIOE
WBMAKICTb 3UMTyBaHHSA.
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Dopmarysarna E

DosHauka Tomy:

Pailnosa CUCTEMA: NTFS

Poamip Gnoky BugineHol
nam'aT:

3a 3aMOBHYBaHHAM

£] Biora™ wemaxe mopmatysara
] Yy cackarss painis i nanok

L

R

Cracysa™m .

Puc. 3.46. Burnap BikHa
dopmaTyBaHHs po3giny
MOPCTKOro AncKa

MNig vac pedparmeHTauii
HakonuuyBay npaute 6inbL
iHTEHCUBHO, IO CKOPOUYE
TepMiH cnyx6u SSD.

Dia

Burnag [oeiaka

OnxosuTI

Mosto PHE CKaHyBaHHA AUC Kig

L WAOBA CM... I Cran | EmHicTs | BinbHe ...
Creopwru VHD FS CnpasHmii... 4657576 350,851
c Mpueasatm VHD Cnpasumit... 450 Mb 450 MB
ke (=3 Crnseuaii 100 ME AT ME
¢ Yci 3aeganna > BigkpuTi
s Mepernarym
MozHaunT posgin Ak aKTMBH WA
3mina Byxkemn gncka 3o WARXY 40 ANCKA..
DopmaTysanHa..
PozwmnpenHa Tomy...
CrmckanHa Tomy..,
HoaaTi ASepKansHE BigoGpakeHHa.., -
e I 5 rcr Touy.. I
3 450 MB ?g;‘ ME st ipmocs S

Puc. 3.45. Burnag BikHa 3 KomaHAaMu CNCKy Yci 3aBaaHHA

VY TBepmoTinbHuUX HakomuuyBauax (SSD) mami s30epiraioTbcs Ha
yimax mam’saTi, gedparmMeHTallig TaKOMK IpPHUBeAEe A0 BIOPAAKY-
BaHHA (paijiB, ajle MBUAKICTL poboTu 3 (aisiaMu He 3MiHUTH-
ca. ¥ OC Windows 3 8 Bepcii medparmenraiiia BigiMmkuena. s
TePeBipKU CJiJ 3BEPHYTHUCA [0 BJIACTUBOCTEU AMCKA U Y BKJIAAILL
Cepgic (Tools) Bubpatu komauay OnTMMilyBaTn Ta fedparmeHTyBaTu
onck. BigkpueTbcsa BiKHO, B SKOMY Oyzae IIOKasaHO ab0 PO3KJaL
onTuMizarii gucka, abo BiZiMKHeHHS I1iel KOMaHIH.

@ 3anuTaHHsA ANSA nepeBipKUM 3HaHb

1 Wo o3Hayae TepMmiH PpopmaTyBaHHsA?

2 [loscHiTb Npu3HayeHHA pgedparmeHTau;ii.

3 OxapaKkTepusyiiTe pi3Hi Buau GopmMaTyBaHHS.

4 Aki Buan gedparmeHTauii BU 3HaeTe?

3aBAaHHA A9 CAaMOCTIMHOro BMKOHAHHSA

1 BigkpuinTe KOHTEKCTHe MeHio Knasiwi [Myck
i 3anycTiTb KomaHay KepyBaHHA pmMcKkamm.
Y BiKHi nepernaHTe XapakTePUCTUKA HAABHUX

anckie Baworo [MK. 3akpuinte BiKHO.

2 BigkpuiiTe KOHTEKCTHe MeHi Knasiwi [yck 5
i 3anycTiTb KomaHgy lNaHenb KepyBaHHA.

3 Y BiKHi, WO BigKPUWETbCSA, BMOEPITb KOMaHZy

Mporpamu 1 yctaHOBKM.

BCTaHOBJ1EH

5 K cTBOpPUTM HOBUI PO3AIN AncKa?

6 T[loACHITb NpU3HaAYeHHA onTUMi3auil aucka.

Ha? A 4dKa

KpunTe BIKHO mepernagy nporpam.

Baworo [1K.

6 3akpuiTe BCi BiKHa.

OF
I

[=]

BrvKoHanTe TecToBe 3aBAaHHA
3 aBTOMAaTUYHOIO MepPeBipKOIo
pesynbraty

"
.
.

4 Y BigKkpuTOMy BiKHi MepeamBiTbCA NMPOrpamu.
flka nporpamMa € «HalCTapilow» 3a [aTol
«HaHOBILWWO0»?  3a-

3anycTitb KOoMaHzy [MpucTtoi 1 npiHTepu Ta
Y BiKHi nepeauBiTbCA NPUCTPOI, Nig'€aHaHi go
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¢ CTBOPEHHSA TA OMNPALIHOBAHHSA

TEKCTOBUX AOOKYMEHTIB

4.1. CtBopeHHs Ta (popMaTyBaHHAI CNUCKIB

Y TEKCTOBOMY AOKYMEHTI

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 o

[Mpuzadatime 03Ha4yeHHA NOHAMMA «MEKCMO8i OaHi».
3 Yoo cknadaemoca mekcm?

Iyia cTBOpeHHA, pefaryBaHHA i (popMaryBaHHS TEKCTOBUX [I0-
KYMEHTiB BUKOPUCTOBYIOTh TEKCTOBI pellaKTOpu. ¥YCi BOHM MAaloTh
Pi3HiI MOKJIMBOCTI i MpaNOIOTH 3 PIBHMMU OIEPAI[ilHUMU CUC-
Temamu. OZHUM i3 HAWHONMyJIAPHIININX cepel HUX € TEKCTOBUM
mportecop Microsoft Word (maai Word), axmii BXOAUTH IO CKJALY
crangaprHoro makera Microsoft Office.

IIpamroroun 3 Word, B BiKe HABUMINCS BUKOHYBATHU pemary-
BaHHA i opmMarTyBaHHA BBemeHoro Tekcry. IIpuramaemo, 1o pe-
IaryBaHHS Tependayae BHECEHHS 3MiH [0 TEKCTy: BUIPABJIEHHS
IIOMUJIOK, KOIIiIOBaHHHA, BCTABJIEHHS TOIINO TEKCTOBUX (parmen-
TiB, a popMaryBaHHA — HAJAHHA JOKYMEHTY 0a’KaHOTO BUTJIALY
MIJISIXOM 3MiHEHHS BJIAaCTUBOCTeIl itoro o6’eKTiB (puc. 4.1).

Ilpuragaemo Komamgu @QopMaryBaHHS OO’€KTIiB [JOKyMeHTa.
106 BuOpaTu xKoMaHAu (popMaTyBaHHSA CUMBOJIB i ab3aIiB, ciin
3BepHyTHCA A0 BKJamoK LUpudt i A63ay crpiukm OcHOBHe, a 11100
SMIHUTH BUTJIAA CTOPIHKM — 10 KOMaHA cTpiukum Maket. Immri
BUAijeHi 00’¢KTH (opMaTyIOThCA IIicJas aKTHUBYBAHHS BKJAIKU
QopmaT roJIOBHOTO MEHI0 — DPO3KPUBAEThCA cTpiuka Qopmar.

YV wmerxax absaimy MOKHA BUKOHATH PO3PUB PAAKA — TIPU-
MycOBe MepeMillleHHA Ha IiHIMMNA PAJOK CHOJYyUYEeHHAM KJaBiIll
Shift + Enter. Po3puB BUKOPHCTOBYIOTHL B pa3i BUpiBHIOBaHHA ab-
3ama 3a JiBuM ab0o IpaBUM KpaeM, 3a ogHuMM abo oboma Kpasd-
Mu. Y pasi BupiBHIOBAHHI a0s3amy 3a oboMa KpasMU IIPOIIYCKK
B PAJKY MOMKYTH PO3TATHYTHCS Ha BCIO INMHUPUHY abs3amy i OyTu
3aBeqMKUMU. Hampukiazg, He IMEPeHOCATHCA 3 PAAKA Ha PANOK
mpisBuilie 3 iHimiamamu abo pik.

Hna dopmaryBaHHA KiTBKOX a03alliB MOMKHA CKOPUCTATUCSA
BKJIQAKOIO BigcTynu ta samaru inTepBasu y BiKHiI A63al: 3a paxy-
HOK 30iJIBITIEHHA iHTepBaJy MiK OKpemMuMmm aO3amamu (iHTepBaJ
MOKHa BCTAHOBUTH Iiepe] i micsia moTouHoro adsaily) 3’ABIIAETHCA
MOJKJIMBICTL BUOKPEMUTHU AeAKi ab3aliy Ha CTOPiHIIi.

Konu BuHmMKae morpebda posraroByBaTy absaiiy Ha OLHIN CTO-
piumi ("HampuiJgang, B absalli B OOMH PAJOK BKasaHO (opMy.y,
a gaji, B HacTymHoMmy a0sami — IIOACHEHHS II[OJ0 II03HAYEHb
y dopmymni), ciain ckopucraTuca KoOMaHIaMu y BKJIanmi Po3tawy-
BaHHA Ha CTopiHUi Bikma A63al.

=

(QopmaTyBaHHA TEKCTOBUX
00'eKTiB

cumeorn (YCTaHOBﬂeHHﬂ

- wpndry, poswipy, ,
- KONbOPY, HAKPeCeHHs) :

absay (ycTaHOBNEHHA
: O BiACTYNiB, Mi>XXpAA-
KOBOrO iHTepBany,

° . cmopiHka (BCTaHOBNEH-
. HA nonis, opieHTaLii)

Puc. 4.1. ®opmatyBaHHA 06'eKTiB

KomaHan mictaTtbes

y BiAMoBigHIN rpyni abo BikHax:
y rpynax nogaHo HamnuyacTiwe
BMKOPUCTOBYBaHi KOMaHaw, a Yy
BiKHaX — [0AaTKOBiI KOMaHAW
Ha BKNagkax. Tak, KOMaHZamu
BKNaakn JloaaTtkoBoO BikHa
WpudT yctaHOBNIOWOTH
HeCTaHAapPTHI iHTepBann Mix
CYIMBOIaMU.

o6 yHUKHYTW po3TAryBaHHA,
NOTPIGHO NOCTaBUTU
HEepO3TAXHUIA NPONycK
CMOJyYEHHAM TPbOX KIaBILL:
Ctrl + Shift + nponyck.
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Ocob6suBuM BuUAOM (hopMAaTyBaHHS KiJIBKOX a03alliB € CIIMCOK.

CnoBa uepes HepO3TAXKHUN
NPOoNycK CNpUMarTbCa AK
OfHe CJ10BO.

Cnncok — Le CYKYMHiCTb nepepaxoBaHux ab3auis, opopm-
NEHNX y BUMMAZI enemMeHTiB (NyHKTIB) i3 Mo3Haukow (Mapke-
pom abo HomepoMm).

CoucKu MOKYTh OyTH BIOPAAKOBAHUMU i HEBIIOPSIAKOBAHUMU.

BriopsigkoBaHuM CIINCKOM € IOCJiJOBHICTHL ab3alliB y IIEBHOMY
HOPAOKY (AKIMO mepecTaBUTH ab3alliy Ha iHITI Miclid, 3MiHUTbCA
JIOTIYHUHM TOPANOK CHUCKY). HeBIOpaIKOBAHUM CIIMCKOM € IIepe-
JiveHa TOCJIiOBHICTh ab3alliB 6e3 HeoOXiAHOCTI po3TaIroByBaTHU
ab3aiy B CTPOr0 BU3HAUEHOMY MOPSAAKY.

IIpuramgaemo, IO CIMCOK, V AKOMY KOKHUM eJeMeHTOM € ab-
3all, HasWBaIOThb O/ HOpPiBHeBUM. CHOHUCOK, V¥ SIKOMY KOMKHUU eJie-
MEHT € TeX CINCKOM, Ha3MBAaIOTh 0AraTOPiBHEBUM.

YV Word € MOKIMBICTHL CTBOPEHHSA TAKMX BHUIIB CIIMCKiB:

Kapen Cnapk [xoH — e MaproBaHUU (OZHOPIBHEBUII HEBUOPSAAKOBAHUU CIIHUCOK); KO-
OpuTaHcbKa AOCIIAHULSA, fKa JKeH eJIEMEeHT CIIMCKY — ab3al] — MIiCTUTL CHMMBOJbHY IIO3HAU-
po3pobuna TeXHOMNO i NOoLyKY, Ky — Mapkep;

WO A03BOJINIA KOPWCTYyBa4am e HyMepoBaHUI (OMHOPiBHEBUH YIIOPAAKOBAHUI CIIMCOK) i3 IIO-

1 . .

npauloBat 3 KOMMOTEPAMN, 3HAUKOIO yV BUIVIAAI umcja abo JiTepwu;

BMKOPUCTOBYIOYM CNOBa 3aMICTb e OararopiBHeBuil (MaKCHUMaJbHA KiJbKIiCTh PiBHIB BKJAJEHHS
PiBHAHb Ta KofiB. crmckis — 9).

CrBOopeHHA Ta (opMaTyBaHHSA CHUCKiB BifmOyBaeThcA 3a JOIO-
Moroo Komauza rpynu A63ay ctpiukm OcHoBHe (puc. 4.2.)

Mapkepn Hymepauis baraTopiBHEBUI CANCOK
CTBOpeHHA GaraTopiBHEBOro CNMUCKy AN BMo-
CTBOpeHHA Map- CTBOpEHHA HyMe- .
pPAAKYBaHHA eneMeHTiB abo CTBOPEHHA CTPYK-
KOBAHOrO CrnCKY [pOBaHOro CrmncKy

TYpu
Puc. 4.2. Burnag komaHg CTBOPEHHA CNNCKIB Ha BKNagui OCHOBHe

Y Word icHye KiJbka CIOCOOIB HJi CTBOPEHHS OMHOPiBHEBUX
cuuckiB. PosrisaHemo ix mokJammHiime.

CrBopuTi ab3auu, NepeTBOPUTY iX Ha eNeMeHTU CUCKY i popmaTtyBaTh MOro.
Cnoci6 cnpsAMoBaHO Ha NMEPeTBOPEHHS KiIbKOX BXe HaABHMX ab3aliB Ha
CNUCOK. [Ina Uuboro AOCTaTHbO BUAINMMTU HeoOXiaHI ab3auu Ta BMOPATU CMUCOK
3a JOMOMOroOl0 KOMaH[ CTBOPEHHA CrvcKy B rpyni A63ay

Cnoci6 1

BrnbpaTtn TMnN CNmMcKy, BCTaHOBUTK MOro MapameTpu, NoYaTu CTBOPIOBATU CMUCOK.
Mepen BBeAeHHAM TeKCTy ab3ally crnoyaTky BMOpaT¥ TUM OQHOPIBHEBOrO CMMCKY
Cnoci6 2 (nepen ab3auem 3'ABUTbCA MoO3HauKa). [licna HaTUcKaHHA Enter AK O3HaKM KiHUA
ab3aua HactynHi a63aum cnpuiimaTumyTbca Word Ak enemeHTV cnuvcky. [ns
npunuHeHHA dopmaTyBaHHA ab3auiB AK CNMCKY cnif ABidi HaTUCHYTK Enter

Mo:xkHa cKoOpuUCTATHChL 1 3alporpaMOBaHUMHU  MOKJIMBOCTSI-
mu Word. A came: Tiepell BBeMeHHSAM a03ally MIPOCTABUTU TIEBHi
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cumBoau: * (3ipouky) i mpomyck ab6o umcao 1 3 «.» (KpamKor)
i mpomyckom um Tabyisiiero (kjaasimma Tab). Word aBTomaruumo
Bimdopmarye 1eit ab3arr y mepiinii IyHKT MapKOBaHOTO ab0 HyMepo-
BAHOTO CIIMCKY, 4 HA MOYATKYy APYIroro MyHKTY BCTABUTH ITO3HAUKY.
AaroputT™M BUMKHEHHsA aBToGOpMaTyBaHHSA ab3aily
B €JIEMEHT CIIUCKY

Mepenpite y ®ann — MapameTpu — BigKpueTbca BikHO MapameTpis

Bnbepitb KomaHgy MpaBonuc i BigKpuinTe ogHOMMEHHE BIKHO

Y BikHi MpaBonuc akTuBynTe KHOMNKY lMapameTpn aBTOBMNpPaBNEHHA —
BiIKPMETLCA BIKHO ABTOBMMpPaBNeHHA

Y BikHi ABTOBUMpPaBAEHHA NepelgiTb y BKNaaky ABTodpopmar nif yac BBeAEHHSA
TeKCTy

Y BigKpuTin BKnagui akTuByinTe abo 3HIMITb aKTVBHICTb HeoOXigHUX KomaHg (puc. 4.3).

AsTodopMaT | ait
ABTOBMNPaBAEHHA | ABTOBBEeHHA MATEMATHHHUX CMMBOAIB | ABTOGOPMAT NiJ HAC BELALHHA TeKCTy

3aMiHATH NiA YaC BBeAEHNS TeKCTY
[¥] “npami” nankw «wesporamux» (V] aurnificski NopaaKosi (15t) HAAPAAKOBMMN SHAKAMM
[¥] apo6u (1/2) BignosigHumk cumMEoAaMM ] aedicu (--) Ha THpe (—)
[] *Haniexuprmi* i _kypens_
[¥] appecn InTepHery it mepexesi wasxm Ha rinepnocuaaHHA

3aCTOCOBYBATH Nij YaC BBEAEHHA TEKCTY
cTiAi MapKipOBaHMX CNNCKIB [+ cruni HymepoBarmx ciucxis
AiHIT Mex Dl—lnﬁna ng
[[] séyaosani cruai saronosxis

ABTOMATHMHO Nij Yac BBEAEHHA TEXCTY
[V] noBToplosaTH opmaTyBaHHs NOYATKY eneMeHTa CIMCKY
YCTaHOBAIOBATH BIACTYNH KAABIWaMK
[ eusnauatu crmai

Puic. 4.3. Burnag BikHa aBTodopMaTyBaHHA ab3aLiB y CMCKM

Posrasamemo 6inbin getasbHO mpoliec )OpMATyBaHHS CIIHCKiB.

SKIT0 akTUBYBATH CTPiJKY 0ijid OMHOPiBHEBUX CIIMCKIB y I'py-
mi Ab63al, TO BiZKpHeThCA BiKHO 0i0IiOTeKM MapKepiB HyMepoBa-
HUX CHMCKiB. ¥ IMX BiKHAX CJIiJ BUOpaTH HO3HAUKM.

s BcTaHOBIEHHSA HOBOTO MapKepa, BiACyTHBOTO B Gibmiorerri,
noTpioHo BuOpaTm KoMaHAy BusHaumty HoBuM mapkep. Ilicas mbo-
T0 BigKpWMBaeThCcA BiKHO BW3HaueHHA HOBOro mapkepa (puc. 4.4),
y AKOMY [AJIsI MapKepa CJig BUOpaTH CUMBOJ i3 OyAbL-IKOr0 BCTA-
HOBJIeHOTO MmIpudTy — KHOmKa CMMBOM, rpadiube 300pakeHHI
3 iHTepHeTy ab0 HasgBHe HA AMCKY BaIlOr0 KOMII'IOT€pa — KHOITKA
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Mpuknag, 1.

CTBOPMMO MapKOBAaHUU CIIMICOK:

JomamrHi TBapuHM:
% cobaka

% Kir

% mamyra

s mMapKepiB BUOpaHO CUM-

Boau mpudry Webdings.

Mpuknag 2.
CTBOPHUMO HYMEpPOBaHUI
CIIHCOK:
ITopu poky:
1. Buma
II. Becuna
III. JIiTo
IV. Ociub
Micami aira:
f) uepBensn
g) JuneHb
h) cepmensn

MNpuknag 3.
CrBopuMO OGaraTopiBHEBUI
CIIMCOK.
ITopu poxy:
I. Buma
i. TpyneHb
ii. ciueHb
iii. groTmit
II. Becua
i. OepeseHsb ...
III. Jlito

%

i

i

PucyHok. ¥ mpomy BikHI Mo:xHA BimdopmaTyBaTu MapKep-CUM-
Bos — KHomka LlpndT Ta BUpiBHIOBaHHA ab3auiB CrnCKY.

| Cwmson.. | | Pugmok.. | | Wpur...

mmmones ]

Monepeanii nepernsg

Puc. 4.4. Burnag BikHa HanarogXeHHA MapKOBaHOMO CMUCKY

Amnajoriuno MapkepaM BUOMPAIOTh IO3HAUYKKW HYMEPOBAHOTO
CIIMCKY KOMAaH0t0 Br3HaueHHA HoBOro yncnoBoro ¢opmaty 3 6i6urio-
TeKW HYMEPOBAHOI'O CIUCKY. BCTaHOBJIEHHS 3HAUYEHHA HOMepa
BimOyBaeThcA y BiKHiI YCTaHOBWUTM 3HaueHHA Hymepauii (puc. 4.5).

(®) PosnouaTn HoBMI cNcok
O [POACEXNTH NONEPEAHIi cnucok
[ | Aoaatkose sHaueHHa (nponyck HymepaLii)

YCTaHOBUTH SHAYEHHS:

MonepegHiit nepernag; A.

ok | | Cxacysatw |

Puc. 4.5. Burnag BikHa BCTAaHOBJIEHHA 3HAYEHHA CNUCKY

3 puc. 4.5 Buguo, mo Word Hazae MOXKJIMBOCTI OIpAIlfOBaAHHS
KiJTbKOX CIIMCKiB, 0COOJMBO Ile Ba’KJIMBO IPUW KOIiIOBaHHi crmc-
KiB. KO micas mepepMBaHHSA CIMCKY 3BUYAWHNMU TEKCTOBUMU
absamaMu € moTpeba MPOJOBIKUTU CIIHCOK, TO IIOTPiOHO BuOpa-
TH BiANOBiZHY KOMAaHAY y BiKHiI abo posmouaTu HOBUII CIIHCOK
i BcTaHOBUTU HeoOXimHe 3HaUeHHS HyMepalii.

s BcTamoBIeHHS 3HAUEHHS HyMepallil KOPUCTYIOThCS UYUCIa-
MU, SKi 3a3HAUAIOTH IIO3UILiI0 B MOCJIiZOBHOCTI BuOpaHOro popma-
Ty HoMepiB. Tak, AKII0 AJsa HyMmepallii BuOpamo Jitepu abeTku,
TO IPU 3HAUEHHI 3 HyMepallii CINCKY HOYHEeThCS 3 TPeThOl JIi-
Tepu: y BiKHI mepembaueHo MOHepenHil Ieperyisy sHAYEHHS.



Y BiKHaX OZHOPIBHEBUX CIIMCKIiB MiCTHUThCA KOMaHIA 3MIHUTU
piBeHb CMUCKY. Ii sacTocyBaHHA N0 BUIiJIEHOTO eJeMeHTa CIIHCKY
3MEHIIIye HMOT0 pPiBeHb — TaK i3 HAaABHOTO OJHOPIBHEBOT'O CIIVIC-
Ky MOJKHA CTBOPIOBATH OaraTopiBHEBUIA.

Bixmo komammum 06araTopiBHEBOI'O CIHCKY MIiCTUThL KOMAaHIU,
aHaJOriuyHi KOMaHJaM OZHOPIBHEBUX CIHMCKiB: 3MiHUTW piBeHb
CNNCKY; BW3HauMTV HOBUI GaraToOpiBHEBUA CNUCOK; Bu3HaunTy HOBWIA
cTunb cnucky. Bu 3Hailiomi juliie 3 mepIrow KOMaHIOH.

s HOBOro 0araTopiBHEBOTO CIIMCKY BiJKPHUBAETHCSI BiKHO,
y AKOMY IIOTPiOHO HAJATOOUTH BUIVIAL 1 MO3HAUKU cIuCKy. Oc-
TaHHI0O KOMAaHAy IIPU3HAUEHO AJd CTBOPEHHS CTHUJI0, SKUN BU-
3HaUUTh abs3anu AK esemenTu crnucky. (IIlo Taxke crmai i ax ix
OIIpaIlbOBYyBaTH, BU HOi3HAETECH AAJIi.)

Hnsa mepeTBOpeHHsS CIMCKY Ha 3BUYaliHi ab3any moTpibHO BU-
IiIUTH IYHKTH CIKCKY Ta 3 0i0sioTex cIucKiB BuOpaTy BUTJIAL
NMO3HAYOK HeEMaE.

@ 3anuTaHHSA ANA NepeBipkuM 3HaHb

1 Lo Take crnncok? 5
2 ki Tunu cnuckis nponoHye Word?

3 Ak ab3auy NepeTBOPUTM Ha CMMCOK?
4

OnuuwiTte anropnTtMmn CTBOPEHHA cnunckis.

‘ 3aBaaHHA AN CaMOCTIMHOro BUMKOHaHHSA

1 Bigkpuinte Word i BBefiTb Takuii TEKCT:
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lapAui KnaBiwi Ta cnonyyeHHA

KMaBiw Ana CTBOPEHHA

6araTtopiBHEBOroO CNUCKY:

e Tab — pgna nepexony fo
CMUCKY Ha HXYUIA piBEHb
nonepeaHboro

e Shift + Tab — pgna nepexopy
O CMUCKY Ha BULUIN piBEeHb
nonepeaHbLOro

Aki cumBonu aBTodopmaTyBaHHA dopmaTy-
I0Tb BBeLEHWI ab3al B eleMeHT CrUcKy?

6 Ha3BiTb NOCNigoOBHICTb Ai ANA 3HATTA aBTO-
dopmaTyBaHHA ab3aliB y CrMcKu.

2

4

Etann BMBYeHHA TEKCTOBOro npouecopa:

YBefiTb HOBWI enemMeHT HYMepOBaHOro Cruc-
Ky — 1. nponyck i TekcT CTpyKTypa BiKHa
Word. — HatucHiTb Enter.

Ha KoHOMy HOBOMY pAAKY BBOAbTE:
CTBOpEHHA HOBOro AOKYMEHTa.
36epexeHHs [OKyMeHTa.

BigkpntTA AOKYMeHTa.
®opmaTyBaHHA TEKCTY.

OTXXe, BBeEHUN TEKCT MepeTBOPEHO Ha Hy-
MepPOBaHU CMICOK.

CTBOpITb MapKOBaHWUI CMMCOK 3a 3Pa3KOM.

PoboTa 3 ¢pparmeHTaMn TEKCTY:

@ BUIiNeHHs;

@ nepemilieHHs;
@ KoniloBaHHS;
@ dopmaTyBaHHS;
® BupaaneHHs.

Akwo y Bac B 6ibnioTeui BigcyTHI 3anpono-
HOBaHUN MapKep, A4OAaNTe MOro BigMoBigHOW
KomaHzoto Bubopy HOBOro Mapkepa i Bube-
piTb i3 cumBoniB.

CrBopiTb GaraTopiBHEBWIA CMUCOK 3a HaBepe-
HVM 3Pa3KOM.

1. ®opmaTyBaHHs CTOPIHKN:

a. MNona
i. BepxHe.
ii. JliBe.

iii. MNpase.
iv. HuxKHe.
b. OpieHTauis

i. KHuxKoBa.

ii. AnbbomHa.

2. ®opmaTtyBaHHA ab3auiB

a. ...
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4.2. CtBopeHHN1 Ta (popMaTyBaHHfl KOJIOHOK, Tabnuub
Y TEKCTOBOMY AOKYMEHTI

©000000000000000000000000000000000000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000

@

[Mpueadatime, Ak guenadaomMe pi3Hi mekcmosi 0OKyMeHmMu.
Hasedime npuknaou.

IloguBuMOCs, AK BUIVIANAIOTH CTOPiHKUW y HigpydYHUKY. TekcTt

B nporjeci podorH 2

Bu o pegary

EREJIeHOTO TexeTy i HOTo (OpMATYRAMAE JKIO B TIPOIECi PeJaryE A BITySOTSCE
IPANATVHI NOMHTGE Ta NOKPANYETSCA IMICT TCKCTY, TO MCH (OPMATYEAmHZ
AOKYMeHT HabyEae 5axaROTO BTTAIY. Word MICTHTS KOMAHTH QOpMATYEaHNA BCiX

€IEMEHTIE JOKYMEHTY.

Tlas pubopy KoMar GOPMATYBEHMA CHMBOTIS Ta a3AUB KOPHCTYIOTHCH
rpymaviz Wpr Ta A6san crpiki OCHOBHE, @ BHIUGI CTOPIHKE SMIIONOTH
KoMaFZaMI CTPKK Maker, (HIN BRAVICH 00" cKTH (OPMATYIOTS ICTA aKTHBISAi
@OpMAT FOTOBHOTO MCHIO — POSKPHEAETHCA CTpiTKa Bopuar.

Komamma  pubmpmots B
BIATOBLTHIA pym 260 y BiKHAX: B
TPYMaX MpeiCTABTCEHI KOMAHTH. K
HaffIACTIIIE  BMKODHCTOBYIOTRCE, @
BIKHA MOEYTE MICTHTH JOMATKOEL
KoMamym ma Bmm@mEax. Hanpriam,
KOMAHJaMH BRIATKH JIOZaTKOEC BIKHA
LIpadT ECTAHOEDOKTE HECTAHIAPTEL
iHTEPEAT MK CHMBOTAME.

AGaam  Mac  mapaverpu
bopuaryamms, mxi crocyorsca i
BHIATY  KOHKpeTHOTO  absamy, i
POSTAMyEAHHA aG3aNy Ha CTOPIHN} TO
‘BLIHOMIEHEO [0 IHIHX.

Tl Toro, mod  Mexax abzany
SAIHCHATH TepeMimeHEE Ha iRmm
PRIOK, i

BpiBHIOBAMK] 203aTy MO 060X KpaTX
DOSTATHYTBCA TIPOTYCKH B AR ATH
HOro POSTAINYBAHHA Ha BCIO IHPHEY
afamy, BomM  MOAYTs  Oym
SaBTHRIDH, — BRasaHy KoMOIHANio
KIBII  BEKOPHCTORYIOT>  mph
EHDIEIIOBANR] 203y Mo Bl 200
IpaEilt eTopoEi.

He IepemcaTECA 3 DATEY Ha
DAIOK IPI2EHITE 3 {HITIANAME, 300 PIK
(2020 pix). 1106 wOro He cTaTOCH B
TpOIeci ABTOMATHHOTO PefaryBaHEs,
‘BHKOPHCTORYIOTE HEPOATKHI
Tpomyck — xoMGiHamis 3-x Kramim
smasiarypi: Cirl + Shifi + mpomyck.
Croga siepes HepoSTHRHHH mpOTYCK

wmsim Shift +Enter Ame mpm

x

Jitn GOpMATYBAHMA BAITATY KLTEKOX a03aNB KOPHCTYIOTECT BITATKON
Bicryme 7a imvepsamH Biima A6 3a PaXyHOK SOUTBNICHHA iHTEpsATy MiK
OKpPEMHMH a63alanH (IHTePBAT MOKHA BCTAHOBHTH Mepe i MicA MOTOTHOro ab3amy)
3'ABTAETECA MOAHEICT: BHOKDEMHTH Tefki 30%AIH HA CTODIEIN. IRoni EWHMEaE

Mo:Ke OyTu BimdopmaToOBaHO B OfHY ab0 KijbKa KOJIOHOK, HaBiTh
y Mesxax omHiel cropinku. Take posrairyBaHHA MOMKHA MO0AUNTU
y raseri, ;KypHaJi, Ha caTi. ¥ BUIIAAKYy 3aJaBaHHsS PisHUX IIa-
paMmeTpiB (hopMaTyBaHHA AJIA YACTUH OMHOTO JOKYMEHTa HIeThCs
PO PoO3miiu (He IJayTaiTe 3 PO3/iJioM, IO € 3MiCTOBOIO YaCTH-
HOIO JOKYMEHTA).

®

Y IOKyMEHTi € OKpeMi CTOPiHKHN, Ha SKHUX TEKCT PO3MIiIIeHO

Po3pin — yacTuHa foKymeHTa 3 bopMaTyBaHHAM, AKe Bigpis-
HAETbCA Bi GOpPMaTyBaHHA PeLTM TEKCTOBOrO AOKYMEHTA.

Puc. 4.6. Mprknag cTopiHKK
3 KOJIOHKamu

Buaun pospusis posginy
e HactynHa cTopiHKa

e [loToyHa cTOpiHKa

e [lapHa cTopiHKa

e HenapHa cTopiHKa

B KoJIoHKax (puc. 4.6), perrra mapaMerpiB — omHakoBi. Tarwii
MTOKYMEHT MiCTUTh TPU PO3MiJIN: PO3ILT IO TEKCTY 3 KOJOHKAMU,
POBIia TEeKCTY 3 KOJIOHKaAMM, PO3MiJI ITic/Id KOJOHOK OO KiHITA IO-
KyMeHTa. IcHye ¥ iHIMIMi OpuKJIak, IKUHA CTOCYEThCsS OpieHTaIrii
cTopinok (Oyae mBa pos3miau abo CTiIbKM, CKiJIBKKM pasiB 3MiHIO-
BaJIM OPi€HTAILilO0).

106 cTBOPUTH HOBUII PO3/iJ, MOTPIOHO 3aCTOCYBATH KOMAaHIY
Po3puB (po3puB HaABHOTO pO3Aijay) 3i cTpiuku Maker.

51 BCTAHOBJIEHHS PO3PHUBY 3 IIEPEXOAOM HA HACTYIIHY CTO-
piEKy icHye KomaHma BctaBneHHA — Po3puB cTopiHku. Ileir Bup
PO3PUBY 3aCTOCOBYETHCA B HAaBUAJbHUX IMOCIOHWKAX, V XYIOKHIX
TBOpax MJiA TepexXoay MO iHIoi 3MicTOBOI Temm.

ARIO YBIMKHYTH MOKAa3 HEeIPYKOBAHUX CHMBOJIB, TO Ha MeEMXKi
posnisiB mobaumMo IIyHKTUPHY JIiHiI0O 3 TekcToM Po3pms po3giny
(BKazaHo BujA pPo3puBy). lleii HeApPYKOBAHUII CHUMBOJ PO3PUBY
posminy 3a moTpebu MOKHA BUJIYUUTH, AK BUJIYUAEMO OYIb-Ki
o0’exkTu Texcty. Ilicas 1mboro amiHOETHCA (hopMaTyBaHHSA abo
TOIIepeIHLOI YACTUHU IIepe] CUMBOJIOM pPO3Iijy, ad0 HACTYIIHOI.
CTBOpEHHSA TEKCTOBUX KOJOHOK 3IiMCHIOIOTH i3 PO3PUBOM PO3MiIy
abo 0e3 poO3pPHBY — 3aJIE}KHO BiJl BUIVIAAY IOKYMEHTA.

Kosouku Tekcty — psng ab3alliB, pO3TAIIIOBAHUX Y BEPTUKAJb-
Hi cmyru. 3as3Buuail KOJOHKaMU HAa3WBAIOTh KiJbKa TaKUX CMYT.

AnroputMm (popMaTyBaHHSA TEKCTY B KOJOHKU

Buknunute komangy Maketr — CroBnui y rpyni MapameTpu cTopiHOK

3aparite HeobOXiAHI MapameTpu: KiNbKiCTb KOMIOHOK i3 HasBHMX MNpUKIagis abo
B1OepiTb KoMaHAay binblue cToBnUiB — po3KpueTbCs BikHO CroBnui (puc. 4.7)

Kpok 1
Kpok 2
Kpok '3

BikHo CroBnui MicTUTb HaABHi B KomaHZi CToBnUi 3pa3ku KOMOHOK, paxiBHUK
KinbkicTb cToBMUWiB Ta napametpu ¢opmaTyBaHHA CTOBMUiB. 3ajalTe Homep
CTOBMNUA (KOMOHKM), NOro WMPKHY Ta MPOMiIPKOK. ABTOMaTUUYHO chopmaTyoTbCA
CTOBIMLi OAHAKOBOI WNPUHN BUOOPOM OLHOMMEHHOI KOMaHAW




Opun dea
Kinbkicrs crosnuyis: E.g
LinpwnHa i NpoMbKoK
HOMeEp: WWpKHa: npomixok:

llve B[ &
CC_®LC_ ™
| |

[#] Crosnui oaHakesoT wipuHKM

3acrocysati jo: |ecwro AOKYMEHTA E] ]:] Hoeuii croeneub

oK ||Cuqnm|

Puc. 4.7. Burnag sikHa CtoBnui

dopmaTyBaHHA TEKCTYy B KOJOHKHU 3aCTOCOBYETHCSA J0O BCHOTO
TEKCTOBOI'0 JOKyMeHTa ab0 BijJ MOTOUYHOIO PO3MIiIleHHS BKA3iBHU-
Ka MHUII 0 KiHIlg JOKYMeHTa BHOOPOM OSHOMMEHHUX KOMAaHJ 3i
CIIMCKY 3acToCyBaTW [0:, AKIIO He OyJ0 BUIIJIEHHS TEKCTY.

SAxio ansa cTrBopeHHA ab0 3aMiHM BUTVISAY KOJIOHOK TEKCT OYB
BUIiJIeHU#, B YKA3aHOMY CIIMCKY 3’sIBUTbCA KOMaHIa 3acTOCYBaTu
O BURINEHOro TEKCTY.

YacTo B HOKYMEHTaX TEKCT HEOOXiZHO PO3MICTUTH y BUIVISALL
rabauiti. ICHYIOTh KiJgbKa CII0CO0iB BCTABUTH TAOJHUIII0O B TEKCT.
Komauam cTBOpeHHS Ta OIpaIlloBaHHA TaOJUIL y Tpymi Tabnuui
cTpiuku BcTaBneHHA HaBemeHo Ha puc. 4.8.

Posrasimemo crrocobu cTBOpeHHS TAOMUIL: KOMaHIW, SKUMH
MOJKHA CKOPHCTATUCS, I[00 y MicIi posTairyBaHHA TEKCTOBOI'O
Kypcopa CTBOPUTHU TaOJIUILIO.

o Kowmamnma BcTtaBneHHs Tabnunib CyIpOBOMMKY€E MBOBHUMIpHA CiTKa
KJaiTuHOK. IIoTpi6HO BKA3iBHMKOM MMUIIL BUOPATH MEBHY KiJlb-
KicTh pPAAKiB i CTOBHIIIB Ta CTBOPUTU TAKUM UYHHOM TaOJIUIIIO
Ha BCIO IIIMPUHY BiKHA HOKYMeHTa. ¥Ci pAIKU OyAyTh OTHAKO-
Bl 3aBBUIIIKU, a CTOBIIIIi — 3aBIIUPIIKU.

YV BigmoBigp Ha BUKJIMK KomMaHgu BcTaButm Tabnuuio Bigkpwu-
eTbcsi BiKHO BcTaBneHHs Tabnuui (puc. 4.9). ¥ Hbomy Tpeba Bu-
OpaTtu HeOOXigHY KiJbKicTh pAAKiIB i CTOBIIIIB Ta 3amaTu, AK
BCTAHOBUTHU IINUPUHY CTOBIIIiB: OJHAKOBOIO PO3MIpy IJA BCix
CTOBIIIiB, 3 aBTOIINPUHOIO, MiIJarodKeHOI0 IIiJi BMIiCT KJIITUHKUI
Ta 3a MIMPUHOI0 BiKHA (MOAIOHO M0 IOHEPEIHBOT'O CIIOCO0Y).

o Komanma Hakpecnutu tabnuuio momiOHA [0 MaJIIOBAHHSA KJIi-
TUHOK TabJuIli Ha apkKyIni ojaiBrmeM. fKIO B momepegHbOMY
cocobi cTBoOproBasiacsa MPAMOKYTHA TaOJIUIA, TO 3apas € MOXK-
JIUBICTh CTBOPUTHU TAOJIMITIO 3a BUTJIAAOM KPOCBOpHAA: 3 IPOIY-
IIEHMHU B PSIOKax ab0 CTOBIIAX KJIITMHKAMH.
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OcHOBHe BeraBaexna KoHcT|

m '(f) Dirypw v

3 i
2 Mixrorpan
3obpaxerHa
= D) 3D-mopen

Berasnennn rabanui

@ Bcraentn rabauuwo...

E‘,"] Haxkpecnurn rabanyto

GH Depersoputv Ha Tabanwo...
ﬁ Enextporna Tabnuua Excel

@ Excnpec-tabnnyi >

Puc. 4.8. Komangu BcTaBneHHA
Tabnumui B LOKYMEHT

Posmip Taéamui
Kigexicrs croenujs: § B
Kingxicrs paaxis:
ABTOA06Ip WHPHHMK CTOBNLIB
@ oixcosang: ABTO -
O 3a smicTom
O 33 wupKHOR BikHA

[[] 32 npomoByanHam ans HoBuX Ta6ANLS

| ok || cxaymam

Puc. 4.9. Burnap BikHa
BcTtaBneHHs Tabnuui
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o Komanma [lepeTBopnTn TEKCT HO3BOJIAE PO3MICTUTU BUIIJIEHUN
TeKCT y cTBopeHi#t tabauri. Bikuo [epeTBoputn Ha Tabnuuio
(puc. 4.10) micTuTh Ti cami KoMaHAU, IT0 ¥ BiKHO BcCTaBneHHA

Tabnuui, Ta JOZATKOBI KOMAaHIMW BU3HAUEHHS PO3MiILHUKA.

PoaminibHUK — 11e CUMBOJI, AKUHM BKa3ye Ha 3aKiHUEHHS TeK-

Poswmip Ta6anu | CTY KJITWHKM Ta IepexifJi y HaCTYyIOHY KJITUHKY.
I V BikHi MNepeTBOpPUTU Ha TabNWLIO € HAOIIBII YIKUBAHI PO3AiIb-
HUKM: 3HAK absally, KpamKa 3 KOMOI0, 3HaK TabyaAIii Ta mporo-
‘ HYETHhCS BCTABUTH CBill PO3AiIBPHUK, HAOPUKJAL 3HAK IIPOIIYCKY.
| Ile#t cmoci6 cTBopeHHA TabGaWIIl € HONiJIBHUM, KOJM 3 Mepexki in-
TEePHET KOIIiIOEThCA TAOJUILA, a4 OTPUMYEMO TEKCT Y KOJIOHKY IIO
OIHOMY CJIOBY abo (hpasi B pAIKY — KOMAHIOKIO JIETKO TAKWI BU-
TJIAJ TEKCTY IIePeTBOPUTU Ha TaOJIWUUYHUI.

Kiabkicrs croBnujis: 21

Kinexicre pRakie: 1

ABTOf06ip WHMPHHK CTOBNLIB

@ dikcosana: |ABTO
() 3a smicrom

() 33 wmpmHow BikHa

PozginsHmk
O znacaszayy () kpanka s KOMOW e Komanna EnexktpoHHa Tabnvus mOpusHaueHa IJis PO3MiIleHHS
O sHax Tabynauii @® iHwwi: | B mokymeHTi Word rtabaumi Excel. ¥V waitunkwm miei rabsamiti
- } BBOAATHCS MOaHi, (POPMYyJaHM IJis aBTOMATHYHOTO OOYMCJIEHHd,
ok | Craqyean | AK y TaOJMUYHOMY IIPOIECOPi.

VY rabauii, crBopeniit y Word 6e3 gomomoru Excel, Takox MOK-
Ha 3ailicHIOBATU OOYMCJIeHHS: (POPMYJaM HOAAIOTHCA y BiKHi, I10
BiZkpuBaeThCa BUKJINKOM KomaHau Qopmynn 3 rpynu [aHi cTpiu-
Ku MakeT (Tabnuui). Ajie mepepaxyHOK (opMyam Ipy 3MiHEHHi
3HaUEHHdA, Ha fAKe IIoCUJIaeThcA (opmysia, 3LiHCHIOETBCA BPYYHY
KOMAaH/IOI0 OHOBJIEHHS.

Puc. 4.10. Burnap BikHa
MNepeTBOpUTU Ha Tabnuuto

KomaHzy Ekcnpec-Tabnuui BUKIUKaOTb Aj1si CTBOPEHHA Ta-
6nuUi B JOKYMEHTI 3a rOTOBUM 3Pa3KOM.

BeraBneni Tabsumiii MaooTh AK MeKi KJIITMHOK HeACKpaBi
nyakTupHi JgiHii. IIigx vac apyky ix He Oyme BUIHO: TEKCT Oyne

Pi3Hi Bngn pospusis BizdhopmaToBaHMY II0 KJIITHHKAX Tabauii, ane 6e3 ixHiX Mex.
3aCTOCOBYIOTbCA B MiAPYYHMKAX A HalaromKeHHs BUIVIAAY KJITHUHOK i Bciei Tabauiii BuKO-
Ta MOCIOHMKax: HOBi TEMATUYHI PHCTOBYIOTH KOMAaHAM CTpidok KoHCTpykTop Tabmuub i Maket. Ix
pOo3Ainu 3a3Buyan NOYMHaKTbCA Ha3BU 3’SIBJSAIOTHCA B T'OJIOBHOMY MEHIO, KOJM TEKCTOBUII BKa3iB-
3 HOBOI CTOPIHKMW. HUK nepeOyBae B Me:kax Tabuuili abo € BUAIJIEHHS YaCTUHU Ta-
Onuri, ii B 1mijgomy.
s Crpiuxka KoHCTpykTOp Tabnuub MicTuUTh KOMaHOUW [AJd HaJa-
e . TOMKEHHA BUIIAAY TaOJUI[I 3a TOTOBUMHU 3pasKaMu (CTUJIAMI)

a00 caMoCTiiftHO: BUOpaTW BUTJIAML KJIITHHOK (i3 3allOBHEHHAM YU

0e3 HBOI'0), BKa3aTu, AKi OyAyTh Me)Ki TabauIli, K BOHU BUIJISA-

JaTUMYTh 34 KOJbOPOM, TOBILIMHOIO, CTUJIEM.

MakeT MicTUTh KOMaHAMW (popMaTyBaHHS CKJIAJOBUX TaOJIUIIb:
BHCOTH PSALKIB Ta IIMPUHK CTOBIIiB, HANPAMKY TEKCTYy B KJIi-
TUHKaX, (h)opMaTy KJIITHHOK.

OsHaiioMuMOCs 3 HUMHU AeTAJIbHiIIIe.

o KiiTuHKY MOKHa PO3MOAiIUTU HA PAJKH Ta CTOBIIIi (OTpuMa-
€MO Ta0JnIlI0 B TAOJaMIl) — IIe 3AiHCHIOEThCA KOMaHIoio Po3-
AiNUTK KNITMHKK, 1 B aiaJloroBOMy BiKHiI 3a3HauaioTh, HaA SAKY
KiJIbKiCTh PAAKIB Ta CTOBIIIIB 3HiMCHIOIOTH PO3MiJIEHHS.




o Kinpka KIITHHOK iHKOIM 00’€IHYIOTH B OAHY KoMaHIo0 O6'en-
HaTU KNITUHKN, HAIPUKJIAL KJIITHHKNA BEPXHLOTO PSAAKa 00’end-
HYIOTh AJISI HA3BU TAOJIMILi.

e KiitTunkm psgxa npubuparmTh KOMaHAO Po3ginutn Tabnuuto
IJIis CTBOPEHHS BUIVISAY ONHiel TabJMIll AK ABOX He3aJeKHUX.

g momaBaHHA Ta BUJIYYEHHS PSAAKIB a00 CTOBIIIIIB BMiIl[eHO
BigmoBigHi Komamam Ha crpiumti MakeT. BoHa MicTuTh KoMaHIU
KpecJieHHsA TaOauIlb i KoMaHAy BnacTmBocTi, 3a BUKJIHMKOM SKOIL
BiIKPUBAETHCA BiKHO — TYT HaAJarolKyIOTh IIapaMeTpH, IO Mic-
TATHCA HA CTPIUIli KOHCTPYKTOpA TabJUIIb.

EnmemenTu crBOopenoi TabyuIli MOKHA BUMIJIUTU MUIIIEIO.

e SIKII0 HaBeCTHM BKA3iBHMK MHUIIL B 00JaCTh KJIITHHKHN, HaJ

CTOBHIIIAMHU abo0 JIiBOPYY BiA PAAKiB, 3MiHIOETHCA BUIJISAMA BKa-

3iBHMKa HA CTPiJIOUKY.

o SJKNI0 KJAIIHYTH JIiBOIO KJIaBiIllel0 MMUIMi, BUIIJISETHLCS eJie-
MEHT: KJITMHKA, CTOBIEIb ab0 PSIOK.

e fIkmio 3aTmCHYTH KJIaBimmy i OpOTATHYTM BKAa3iBHUK, OAPa3y
BUAIIATHCA KiJbKa ejeMeHTiB. 3acTOCyBaHHAM KOMAaH], IO BU-
IijeHnX ejeMeHTiB mepe)OpMaTOBYIOTh IXHIiNl BUTJIAL.

SMIiHUTH IUPUHY CTOBIIA BPYYHY MOYKHA HaBeJEeHHAM BKa-
3iBHMKA MUIIIL HA MEXY MiK CTOBHIIAMU (BKAa3iBHUK 3MiHIOE
BUrIAA) i i1 mepeTAryBaHHAM — 3arajibHa IIMPUHA TaOJIUIL He
3MiHIOETHCSA, 3MiHIOETHCA IMTUPUHA CTOBIIIIIB 3i CHiJIBHOIO MeEXKEIo.

3MiHUTH HIMPUHY OJHOI'O CTOBHILA 3i 3MiHOIO 3araJibHOI IIIH-
pUHU TAOMUII MOMKHA HEePETATYBAHHAM MapKEpPiB MeXK CTOBIIIIB,
III0 PO3TAIIOBAHI HA TOPU3OHTAJbHIiI JiHIAII Hag PoO0U0I0 30HOIO
Word. AHajoriuHo MoKHA 3MIiHUTHU BUCOTY PAIKIB.

Y riaiTuHKax TabJuIli pPO3TAIIOBYETHCA TEKCT Y IOTPiOHOMY
KopucTyBaueBi o0’emi. Mapkepu mapameTpiB abs3aily BimoOpaska-
IOThCA B Me)KaX KJIITMHKHN Ha JiHiiImi.

Ilepexinx mMik pagramMm i KJIITHHKaMM B MeXKaX PAOKa 3mikc-
HIOETHCS BiANOBIiJHMMHU KJIaBilltaMu Ha KJaBiaTypi (31 cTpinkamu
Bropy, BHH3) 3a gomomororo KJjasimii Tab. fAkmio BKasiBHUK 3HAa-
XOAUTHCSA B OCTAHHIA KJIITHHIII TabsuIli (HUM)KHIN mpaBiil), PAmOK
y TabJHUII0 JOAAEThCcA KJjaBimrero Tab.

@ 3anuTaHHA ANA nepeBipKM 3HaHb

Ak BigpopmaTyBaTV TEKCT Y Kifibka KONOHOK?

A W N =

Ak cTBOPUTM Tabnuulo B TEKCTOBOMY [OKY-
MeHTI?

4.2. CTBOpEHHS.... 77

Mpuknagn
dopmaTyBaHHA Tabnuub

e TabnuuA 3 po3fifieHHAM Ta
ob'efHaHHAM KNiTUHOK

o TabnuuAa 3 posfineHHAM
KNITUHOK Ta $dopMaTOBaHNM
BUMAAOM MeX LMX KITiITUHOK

e TabnuuAa 3 HeHYNbOBMM
3HaYeHHAM iHTepBany Mix
KNITUHKaMm

Lllo Take po3Ain y TeKCTOBOMY AOKYMEHTI? 5 fAki cumBonu aBTOdOpPMaTyBaHHA 3a3BMYal
AK BM po3yMieTe MOHATTA Po3puMB po3ainy? BMKOPWUCTOBYIOTb MpPW MNEPETBOPEHHI TeKCTy
B Tabnuuto?

6 Yn moxnuBe nepeTBOpeHHA GopmMaTy Tabnuui
Ha 3BUYAMHWN TEKCT?
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4.3. CtunboBe 0(POpPMJZIEHHA AOKYMEHTIB

©000000000000000000000000000000000000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000

@

LlabnoHom moxke 6yTu

AK 3pa3oK JOKYMeHTa
cneuianbHOro Npu3HaYeHHA
(6nanHku, Aki Hapani
3aMOBHIOOTD), TaK i 3BUYANHNI
TEKCTOBUN OOKYMEHT i3 Pi3HUM
bopmaTyBaHHAM MEBHUX NOrO
YaCcTUH (KHUXKK abo cTaTTi

3 BMOKPEMJIEHHAM 3aroJiIoBKiB
YaCTUH).

HasaBHUIN WabsoH MOXHa

nepernAHyTX Ta 3MIHUTU Y BiKHi

LWa6noHn ta Hap6yposu. BikHo

BUKNKAETbCA:

e komaHgoto LLabnoHu, sika
po3TalloBaHa Ha CTpiyli
Po3po6HuK (3a3Bnyaii npu
BCTAHOBJIEHHSI 0dicHOro
nakeTta cTpiyka BiACyTHA, 1T
JopaTb Yy BikHi Gann —
Mapametpun —

— HanawTtyBaHHA

CTpiYkM — B po3gini
OCHOBHI BKNnagKy HeobxigHo
BCTAHOBJIEHHAM TaJjIoYKK
nopatn Po3po6HUK);

e komaHgot Qainn
— MNapameTtpu —
HapbypoBun — y cnucky
KepyBaHHA B16UpatoTb
LWabsioHN.

LWa6noHn 6inblocTi

CTaHAAPTHUX AOKYMEHTIB

MicTaTbca B nanui Microsoft

Office, a TakoX IX MOXHa

3HalTK Ha odiliiHOMy calTi

office.com

38epHimb y8azy Ha niOpy4HUKU, fKi 8U 8UKOpUCMOBYEMe y HAs-
YaHHi. Ak 8i0¢hopMamosaHo okpemi ck1acosi niopyyHUKa?

OnaHOBYIOUM MOJKJIMBOCTiI TEKCTOBOT'O IPOIlECOpPa, BU CTBOPIO-
BaJM HEBEJWKi 3a PO3MipoM JAOKYMEHTHU Ta 3a MOTPe0u BUMIIAIU
(parMeHTH ¥ IIOCJIiIOBHO 3MiHIOBAJIM OAUWH 3a OJHUM iXHi mmapa-
meTpu (popmaryBaHHsS. Takwmii migxig € He3PYyUYHHUM IJs PoOOTU
3 BEJIUKUMHU [OOKYMEHTaMHu Ta OOKyMeHTaMu, (parMeHTH SKUX
BimpisHAIOTECA 3a (hopMaTyBaHHSIM.

HameBHe, Bu 3BepTaJyii yBary Ha O(MOPMJEHHS IIiAPYUYHUKiB:
3aroJIOBKM, IIi3arOJIOBKIM, OCHOBHUM Ta MONATKOBUM TeKCT Bif-
pisHAIOTECA (opMaTyBaHHAM. AJjie CTHUJIb (DOpMaTyBaHHA € OTHA-
KOBUM IJIsI KOXKHOI I'PDYIIM B HiAPYUYHUKY 3araJioM.

Ctunb — uUe Habip napameTpiB dopmaTyBaHHA, AKUIN MaE
Ha3By M BW3HAYa€ BUMAL TEKCTOBOro abo TabanyHoro
dparmeHTa JOKYMEHTa i BCTAHOBIOETbCA OAHOYACHO AA
ABTOMATUYHOI 3MiHM BCiX MapameTpiB BUMMAQY MNOTOYHOrO
¢dparmeHTa.

Bi6imiorexa ctuiniB micturhea B rpymi Cruni crpiuku OCHOBHe.

ITicaa BigkpurTsa Word IpomoHYIOTHCA 3pasKU IJsi CTBOPEHHS
JIOKYMEeHTa IIeBHOT'0 BUIVIAAY (HAIIpUKJand, OyKJieTa, 3aIlpOIleHHs
a00 JUCTiBKM), a IpU BMOOPi KOMaHAU CTBOPEHHS HOBOTO IOKY-
MeHTa — BCTAHOBJIEHI 3a 3aMOBUYBaHHSIM IIapamMeTpu (opmary-
BaHHSA Ha OCHOBI 11abJoHA.

Wa6noH (Bin ¢p. echantillon) — 3pa3koBuin fOKYMEHT, AKNIA
36epiraeTbca y danni 3 poswmpeHHam .dotx.

Cruni dopmaTyBaHHA TEKCTY, BCTaHOBNeHi B wWabnoHi 3a 3a-

@ MOBYYBAHHAM, BMKOPUCTOBYIOTbCA Y BIAKPUTOMY AOKYMEHTI.
LabnoHHNI AOKYMEHT Mpu LibOMY 3aMILAETbCA HE3MIHHUM,
AK | MOro Micue po3TallyBaHHA Ha AMUCKY.

IITa60u mMo:xHa pemarysatu. I[yisa 36epesKeHHs HOBOrO I1abJio-
Ha y BiKHi 30epeskeHHs MOTpi6bHO BuOpaTu Tun Gaitay .dotx, mpu
IIbOMY Kpallle CKOPUCTATHUCh KOMAaHA0K 3b6epertn Ak, mob6 3aJiu-
IIUTHA HEe3MiHHMM IIOYATKOBUI IIA0JIOH.

151 cTBOpEeHHSA ONHOTUIIHUX NOKYMEHTIB abo yacTuH Gararto-
CTOPiHKOBOTO JAOKYMEHTa Pi3HMMM KOPHUCTyBauaMu TOTPiOHO 3po-
OuTH IIa0JI0H AOKyMeHTa. TaKuM YMHOM, KOPHCTYBau BiAKpHBAE
daiin mabaoma, mparioe 3 IuM (aiioM, a IoTiM 30epirae CBOIO
po6oTy KomaHzow 36epertu fK... i3 3a3HAUEHHAM THUIY IOKYMeH-
Ta gk goxymeHt Word (.docx).

3asBuuail mjs poboTH 3 MOKYMEHTaMM aBTOMATHUYHO BCTa-
HOBJIIOETHCS ITA0JIOH 3BMYalHWA, 3aCHOBAHHUII Ha OJHONMEHHOMY



ctuiai. Ilapamerpu opMaTyBaHHS Ha OCHOBiI CTHJIIB meperJsana-
oty y nmaueai Cruni (puc. 4.11), AKy BiAKpPMBaIOTH 3 OZHOMMEHHOL
rpynu Ha ctpiuri OCHOBHe.

Ilamens micTuTh cnmcox Has3B cTuiaiB. Ilicasa HaBegeHHs BKa-
3iBHMKa MWUIINI Ha IEeBHUH CTUJIb HasBa Oyae IIOKasaHa B paMIIi
i Oiya Hel 3’ABJSETHCS CTPiJIKAa — MapKep PO3KPUBHOTO CIIUCKY.
Hasenmennam BKasiBHMKaA MUIIL HAa MapKep PO3KPUBAETHLCSA BiKHO
3 mapaMeTpaMU CTUJIIO, a ITiCJsa KJAIaHHA M0 MapKepy — CIIHCOK
KOMaHI I PoOOTH 3 BUOPAHUM CTHUJIEM.

ITapameTpu cTuiaio BuOpaHoro parMeHTa MOYKHA He JIMIIE IIe-
peraagatu. CTui BUKOPUCTOBYIOTh AJA (hopMaTyBaHHSA BUOPAHO-
ro (¢parmenTa (rpynu CUMBOJIIB, ab3aIiB i TabauIlh), O 3aMiHKI
mapaMmeTpiB (popmaryBaHHS (pparmenTa Ta iH. OmpaIliroBaHHS CTHU-
JiB mepexbavae 3aMiHy IIapaMeTpiB HasSBHOT'O CTUJIIO abo CTBO-
peHHs HOBOro. MoiKHa TAaKOK CTBOPUTH CBill BapiaHT CTUJIO.

Cruii 3pyYyHO BHUKOPHUCTOBYBATH IJIs 0AaraTropasoBOTO OJIHAKO-
BOoro (popMaTyBaHHA (PparMeHTiB OOKyMeHTa. AJITOPUTM IyiKe
OPOCTUHM i KOPOTKUI: BUMLIITH HOTPiOHUII A ¢opMaTyBaHHS
dparmeHT TekcTy; Ha crpiuiii OcHoBHe B rpymi CTuni cTuab BU-
Opamoro (parmenTa Oyae BUIIJIEHO B PaMOUYKYy; BUOEpPiTh HOBUii
CTUJIb — KJIQIHITH BKa3iBHMKOM MUIITL

SAKnI0 HeoOXigHMI CTUJIL He BimoOpaskeHO y BUAUMIiIT obJac-
Ti rpynu Ctuni, To ciain ckopucTaTuca BikHoMm [lJogaTKkoBO (BiKHO
BiIKPUBAETLCA CTPiJIKOIO 3 prcoukoro) rpymnu Ctunb. Y BiAToOBiObL
POBKPHMBAETHCA BiKHO 3 IIE€PEJiKOM CTHJIB i BKasaHO IIOTOYHUI
ctuib (puc. 4.12) — y BikHi lNepenik cTunie, AK i Ha maHeJ i CTUIIIB.

4.3. CtunboBe 0opMNIeHHs... 79

= Peparysan

¢ Cmni A
NIRRT go—
| -
AB3ay cnmckyl b =
| 3smuaiinmi 7| -
N -

3micT_Bumond R
Crnel |_|_|p“¢'|-
Crine2 WPUDT (32 3amosuyBaHHs
Crwap3 Asauy

k. BUPIBHIOBAHHA 3a wup
Bes intepsani IHTEPBANW
3aronosox 1 Mixpaaxoeuii inTepean: oa
3aronosox2| ™™

. Crune Bigo6paxkenta & xos

Hazsa w T
Migsaronosox b i
Cnabke snoxpemnenss a
Buginerns a =
CwnbHe BroKpemnenss a
Crporwit a
Lwrara Ia
Hacuuesa yurara Ta
Crabke nocwnawrs @ |~

LI Monepeawiii nepernag

(] Bumaxrym se'ssani cruni

EI @ \A__\/ | rlapame'rpn..;

Puc. 4.11. Burnap naneni Cruni

|AaB6B:| AaB6B: AageR: Asseesr Aab

A+ Creopwtn ctmng
Ao Quucturu popmarysanns

A_, 3acrocysatm cTuni

Aab6Bsr
_f'ITBunuaﬁ,..@ 7 Bes inte... 3aronoeo.. 3aronoeo.. Hazea Migzaron...
Aab6Bs AabbBe AaboBe AaboBe AabeBel AABEBs
Cunexee.. Crporui Uurara Hacuuen.. Chabken.. Cunpxen..

Aab6Bs AabbBs

Cnabkee.. BugineHHs

Aab6Be AabOBr

Hazea xn... TABzayc...

Puc. 4.12. Habip ctunis rpynu Ctunb

Posriamemo ajropuTM 3MiHeHHA TapaMeTpPiB HAABHOTO CTU-
JIT0, HAIPUKJAL 3BMYaMHOro Ha immwumit. Bumginite QparmeHT —
ab6sar. 3acTocyiiTe [0 HBOTO (hopMaTyBaHHA IMIpudTy Ta abdaaiy
3a MOIIOMOTOI0 KOMAaHJ BiAMOBIAHUX TIpPyIl Ta BikKoH. BumiseHHsa
He sHimaimiTe. Bigxpuiite mamensb Ctuni, Bu6epiTh CTUIL 3BUYANHUN
Ta BKA3iBHUKOM MMUIII IMepedIiTh A0 COMCKY KOMAaHJ OIIpallloBaH-
Ha cTuiao. Bubepith Komauay OHOBUTK 3BMYalHUIA (abo iHIIHH —
OyzZe BKasaHO Ha3BYy OOPAHOTO CTHUJIO) BiMOBiMHO IO BUIiJIEHOT'O
dparmenra.
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Ctunb i3 HoBMM dopmaTyBaHHAM
6yne 3anaM’sTOBaHO B LUAGJIOH,
AKWo BM6bpaTn kKomaHay Hosi
DOKYMEHTUN Ha OCHOBI L|bOro
wabnoHa.

T ——

i
¢
i

R T A S Y TN o s v e

Bnacrweocti
Ia'se
Tun crwmo:

Ha ocHoBi crmmo:

Mosxkura Bimpasdy mepeiiTm mo rpynum cTuiiB (ctpiuka OcHo-
BHE), TOTOYHMH CTUJL OyJae B3ATO B PaMOYKy. ¥ MOro KOH-
TEKCTHOMY MeHI0 BubepiTh KomMaHAy OHOBUTWM 3BuYanHun (Gyze
BKa3aHO Ha3BY CTUJIIO) BiIOBiTHO OO0 BUAiJieHOrO (parMeHTa.

Ileit amropuT™M 3MiHIOE HmapaMeTpu CTHJIO IJA POOOTU B TO-
TouHOMY MOKyMeHTi. Asie Word MicTUTh KOMaHIM 3aMiHU IapaMe-
TPiB CTHJIIO AJA POOOTU B yCiX HACTYIHHUX ceaHcax y BikHiI 3MiHa
ctunio (puc. 4.13) micsia BUKJINMKY KOMaHIW 3 IaHEJi CTUJIB.

Mg cTBOpeHHS BJIACHOTO CTUJIO KOPUCTYIOThCA KOMaHAoI0 [lo-
Jatn pgo konekuii ctunie — CrBoput/ CTuib. Y BiKHI 3aMiHU CTUIIIB
moTpiOHO BMOpaTM KOMAHAM BUOOPY MOKYMEHTIB, y AKHX MOMKHA
3aCTOCYBaTU HOBUH CTUJIb: TiIbKM B MOTOYHOMY, 860 B YCix 60 CTUIb
Oyme momaHO OO0 KOJEeKI[ii cTuiiB, abo B yCiX HOBUX 3 aBTOMATHY-
HUM 3aCTOCYBAHHSAM MapaMeTpPiB CTUJIIO.

Sewsaiinui

| Ab3ay

(Hemag)

Crune HaCTynHOro aésaly: [ T 3evuarinmi

DOPMATYBAHHA

[Times New Romarfy][14 [v]| 2% & 1 | — ]

Bl E ===

BuOpars xomasgy OnoeHTH 3pHualiHmd (OyZe BKazaHO HaBY obpaHOro
) MAICRNRO 70 BALBISORG GrScusETY.

WpunodT: (32 3amoeuysantam) Times New Roman, Konip wpndTy: YopHuii, 3a wmpuHowo
Mixpagkoeuil iHTepsan: oguHapHuii, Cune: Bigo6paxxeHHAa B Konekuji crunis

[¥] Aoaamm Ao konexyii crunis
® Jwwe B ubomy goxymenti () HoBi AOKyMEHTH H3 OCHOBI LBOFO WABAOHY

Puc. 4.13. Burnag sikHa 3miHa ctunio

3BepHITH yBary, o KOMaHAy 3aCTOCYBAaHHSA iHIIIOIO CTHJIIO HA
3BMYaHNA MOXKHA BiAMiHMTE KoMaHZOI OuncTUTLM PopmaTyBaHHA
BikHa [JogaTKoBO [0 BUIiJIeHOTO (hparmMeHTa.

@ 3anuTaHHA ANA nepeBipKU 3HaHb

[anTte 03HaueHHA CTUJIO.

1
2 Ulo Take wabnoH?
3

5 flk MOXHa BUKOPWCTOBYBATK BJIaCHWIA CTBOpe-
HUA CTUMb Y CceaHcax pobotn 3 Word?

Yum BiPI3HAETLCA NOKPOKOBE GOPMATYBAHHSA 6 Lo cninbHe i yum BiApi3HAETbCA pesynbTaT
Bii GOpMaTyBaHHA 3 BMKOPMWCTAHHAM CTUNIB? po60TN KOMaHAuW KoniloBaHHA dopmaTy Bif

4 fAki pii MOXHa 3acTocyBaTU 4O CTUAIO? 3aCTOCYBaAHHA CTWNIB?



3aBAaHHA AJ1I9 CAMOCTIMHOro BMKOHAHHSA

4.4, Cxema JOKyMeHTa... 81

1 3aBaHTaxTe y Word 6yfb-AKuUiAi JOKYMEHT. 6 3miHiTb napameTpu ¢opmaTtyBaHHA Ta nig-

2 Bwuginitb ab3au.

TBepAabTe BMbIp KHomMKot OK.

3 3anycTitb KOMaHay LopatkoBo 3 rpynu Ctuni
CcTpiukn OCHOBHe.

4 Y BiKHi BMOepiTb i 3anycTiTb KomaHay 3acTo-
cyBaTu CTUNi — Y BiANoBiAb BiAKPUETbCA OA-
HOMMEHHEe KOMaHAi BikHO (puc. 4.14).

S KnauHiTb KHOMKY 3 KOMaHZol 3MiHUTM —

3acTocyBatv ctuai ¥ %

In'a crwmo:
3snvaiHwit | '|
MoeTopHO 3acTOCyBaTH ] | 3minuTH...

[V] I’ crmmo aBToO33N0BHEHHA

BiLKPVETbCA BIKHO 3aMiHW CTUJIIO.

Puc. 4.14. Burnag BikHa 3actocyBatu ctuni

4.4. CxeMa AOKYMEHTa. KonOHTuTynu

MosAcHimMb doyinbHicme BUKOPUCMAHHA cmuig | wabsoHie y npo-
yeci (hopmamysaHHa OOKyMeHMis.

Jyia omHAKOBOTO aBTOMATWYHOTO (hopMaTyBaHHA (pParMeHTiB
pisHOro IpW3HAUEHHA (HAIPUKJIAJZ, TillepIOCUJIAHHSA, BUHOCKH,
HAa3BM) BUKOPUCTOBYIOTH CTUJi. AJie 3 OIUCY XapaKTEPUCTUK CTU-
JIiB BUJIHO, IIJ0 BOHU B OCHOBHOMY 3aCTOCOBYIOTHCA IJIA (hopMaTy-
BaHHA absairy.

3aroJIOBOK — HasBa CTUJIIO CTPYKTYPHOI'O eJIEMEHTa JOKYMEHTa.

Hatiuacrinrie BUKOPHUCTOBYIOTHCS TaKi CTMIi, K 3BUYAMHUN, Ta
ctuii 3aronoBok 1 i 3aronoBok 2.

Ctusp 3BMYaAHNA BUKOPUCTOBYETHCA AJIA OMOPMJIIEHHS OCHOB-
HOI'O TEKCTY IOKYMEHTa.

Ctusp 3aronoBoK 1 BUKOPUCTOBYETHCA [IJSA 3arajJbHUX Ha3B
(po3ainiB moKyMeHTa).

Ctuab 3arofioBOK 2 IMiATIOPAAKOBYETHCS CTHJIIO 3arofioBoK 1
i BUKOPUCTOBYEThCA IJIS ITIAPO3MiJiB JOKYMEHTA.

A yKe s3asHauaJjocsd, MaKCHMaJbHA KiJbKicTh piBHIB — 9.
Ane matiuacrime BUKOPHCTOBYIOTHL 2—4 piBHiI (mpukaazn 1). Bei
abs3amnu BiggopmaToBaHi Ha OCHOBi cTHJIIO 3BUYANHUNA.

3a3Buuail BCTAaHOBJIEHHsS PiBHiB a03alliB i3 BUKOPUCTAHHAM
CTIJIIB 3arofioBKM BUKOPHCTOBYETHLCS Js CTBOPEHHS CTPYKTYPO-
BaHOTO AoKyMeHTa. Ha ocHOBiI OaraTopiBHeBOro GopmaTyBaHHSA
absaIliB i3 BUKOPUCTAHHSAM PO3PUBIB PO3AiJiB CTBOPIOIOTH CTPYK-
Typy IOKyMeHTa.

CTpyKkTypa AOKYMEHTa — Lie CxeMa PO3MillleHHA CKnago-
BMX [OKYMeHTa.

Ilig wac meperssaAny AOKYMEHTAa B PEXKUMI CTPYKTYpPH HOrO
BMiCT Mae BUIVIAA MapKOBAaHOI'O CIIUCKY.

Mpuknag 1. &

Posrnaaemo popmaTyBaHHS Ha
OCHOBi BUOOpY CTMJIiB.

Posgia 10.

TyT Bkaszana Has3Ba
poszainy (popmaTyBaHHSA
cruiaeM 3aronoBok 1)

ITaparpad 10.1

Tyt BKazaHa Ha3Ba
naparpada (popmaryBaHHS
cTuyieM 3arosloBOK 2)

Texcr maparpada.

CTpyKTypa QOKYMEHTa 3aexnTb
Bif NOro npusHauveHHs i Bnay
(nncT, HaKkas, 3aKoH, cTaTTA,
nocibHMK). CTPYKTYypy MOXHa
CTBOPUTU i NiCNA BBeOEHHSA
TEKCTY B [OKYMEHT.



82 Po3ain 4

Kpok 1

Kpok

Kpok

Kpok

AJITOPUTM CTBOPEHHS CTPYKTYPHU JOKYMEHTa

Mepeigite o cTpiuky MogaHHsA, y rpyni 3 TakKUM camuM iMeHeM BUOEpiTb Ko-
MaHay CTpyKTypa — 3MIHUTbCS BUIMAL JOKYMEHTa, a B MeHio Oyae moKasaHa
cTpiuka CTpyKTypa

Mepelgite y pobouy 30HY i MOYHITEL HabupaTy 3aronoBKK pPo3ginis, naparpadis
AK OKpeMi ab3auu

Mig yac yBefeHHsA Ha3Bu naparpada 3BepHiTbcA f0 KomaHau PiBeHb y cTpiuui
N 3MeHWTe Moro. Tak OnpaLbOBYOTb KOXKHWUA 3arofloBOK — 3MeHWnTH, 36inb-
WKt abo 3anMWnTM Ha TOMY CamMOMy PiBHi. € 11 iHWWIA BapiaHT — yBepdiTb BCi
3arofloBKW, Hagani BUOepIiTb KiflbKa 11 NepemicTiTb iX A0 iHWOro piBHSA

MicnAa cTBOpPeHHA CTPYKTypu KOMaHZamu CTpiukyu CTpyKTypa nepernsHbTe JOKY-
MEHT (AKLLO BiH €) Ta 3aKpUNTE pexum CTPyKTypwu

A meperyiagy CTPYKTYpU MOKYMeHTa HeOoOXiJHO Ha cTpiuli
MNMopaHHA BukoHatu kKoMaHAy CTpykTypa (upurazaiite, € I imrmmi
dopMaTu IeperAny AOKYMeHTa: PeXxmm umTtaHHA, PO3MiTKa CTOpPIH-
Kn, Beb-gokymeHT, YepHeTKa). ¥ pesyabTarTi Ha maHesJ i iHCTpPyMeH-
TiB 3’ABAATBCA KOMaHAW (KHONKH) JJs POOOTH 3i CTPYKTYPOIO
IOKyMeHTa, AK HaBefeHO Ha puc. 4.15.

& < OcHOBHUA T...

OCHOBHe

3HapAAAA CTPYKTYPH

BCcTraeneHHA MakeTt MNocunaHHA PoO3CHNKN

KoHcTpykTOp

........................................... . —
3aKpHTH pesxXxum
CTPYKTYpH
3akpuTTA

-+ iv| MNokasaru MaTyBaHHA TeK: :
: Fopay = Mokasatu 3ropHyTH BKNAAEHI

Mokaszartn AnLUe NepLUniA pAAoK AOKYMEHT AOKYMEHTH

FfonoBHWiA 4OKYMEHT

Puc. 4.15. KomaHau ana po6oTu 3i CTPYKTYpOIo fOKYMEHTA

Oco6nMBOCTi BUKOPUCTAHHA
HOMepIiB CTOPIHOK AK
KONOHTUTYNIB:
® HOMepamy CTOPIHOK MOXYTb
OyTV He nulle Yncna;
® HOMEpW CTOPIHOK MOXHa fK
fJofasatu, Tak i BuiyyaTu:
— 3 Kinbkox abo ycix
CTOPIHOK AOKYMEeHTa
— 3 MepLoi CTOPIHKMK
— i3 6yab-AKOI CTOPIHKM

HaABHICTb KONOHTUTYNIB
ronerwye nowyk HeoobXigHNX
po3giniB nig yac nepernagy
JOKYMeHTa.

VY peumi CTPYKTypu MOKHA He JIUINE IIEPErIAIaTU CTPYK-
TYypy OOKYMEHTa, a Ui 3MiHIOBAaTW PiBHI BKJIQJEHOCTi 3aroJIOBKiB,
KOITifoBaTU ¥ IIepeMiIllyBaTu BeJIMKi (pparMeHTU TEKCTYy MIJIAXOM
IepeMiIeHHa 3ar0JIOBKiB BiKe CTBOPEHOT'O TEKCTOBOI'O JOKYMEHTA.

Huia sviHeHHS pPIBHIB BKJIATEHOCTI PO3IiJTiB BUKOPUCTOBY-
IOTh KHOUKW, IO PO3MIINeHi B paMIli YepPBOHOTO KOJBLOPY (AUWB.
puc. 4.15), maa mepemilieHHsS Ha3B PO3/IiJiB BUKOPUCTOBYIOTH
KHOIIKY, 00BeJeHi 3eJIeHOI0 PAMKOIO, & [[JIf IIePerysaly — CHUHBOIO.

Cropinku 3asBuuaii MalTh HyMmepaiiifo. Ilopsa iz Homepamu
MOXKYTh OyTU Ha3BU 3aT'0JIOBKIB CTPYKTYPHUX YACTUH JOKYMEHTA
ab6o immumit Texct. Taki eseMeHTH Ha CTOPIiHIII € KOJOHTUTYJIaAMH.

®

Po3pisHAI0Th BEpXHi Ta HUIKHI KOJOHTUTYJIU — BiAMOBiIHO D0
posmimienHsa Ha cropiHmi. nsa momaBammsa wymepariii CTOPIHOK
Ha crpiuni BctaBneHHAa y rpymi KonoHTuUTynu ciin Bubparu KoMaH-
oy Homep ctopiHku. ¥ BUMIagHOMY MEHIO MOYKHA BUOpaATH:

KonoHntutyn (Big ¢p. colonne — croBneup i nart. titulus —
Hanuc, 3arofloBOK) — Hamnuc, AKUIM PO3MILLYyIOTb Y BEPXHbO-
My ab0 HUKHbOMY MOAi CTOPIHKM.



® pEeXMMHU pPO3MIIIIeHHA HOMEPiB: yropi Ym BHU3Y CTOPiHKH,
3 BUPiBHIOBAHHAM IIO JIiBOMY, ITPABOMY KpAai0 UM IIOCEPEAMHi;

e KoMaHIy Bupanutn Homep CTOPIHKM oasa DOKYMEHTa 3 HyMepa-
11i€l0 CTOPiHOK;

e xoMmaHny Qopmar HOMepiB CTOPIHKWA IJid OUpAIIOBAHHA KOJIOH-
TUTYJIIB (IpOCcTa HyMepallid CTOPiHOK € IIPOCTUM IIPUKJIAIOM
KOJIOHTUTYJIIB Y HOKYMEHTi).

BupanuTu Mo:KHa HOMEPH 3 yCiX CTOPiHOK DOKYMEHTAa; HOMEp
Ha TepIHIiii cTopiHIli; HOMep i3 OyAb-AKOI CTOPiHKM MOKyMeHTa;
HOMEpPH! 3 KiJIbKOX CTOPiHOK JOKyMeHTa. [lJid MOBEepPHEHHS y 3BU-
YaWHUN PeXUM PO3MICTITh TEKCTOBHH BKAa3iBHUK 3a Me)KaMu
KOJIOHTUTYJIa Ta KJanHiTh JIKM abo ckopucraiiTecd KOMaHIOIO
(UepBOHMI XPECTHK) Ha CTPIuli 3HapAnAA ONA KONOHTUTYNiB —
KoHcTpyKTOp

g omparfoBaHHsa HyMeparil CTOPIHOK CJil CKOPUCTATUCA
Komauzamu BikHa QopmaT HOMepa cTopiHKM (puc. 4.16) 3i cmucky
Homep cTopiHku cTpiuku BcTaBneHHs abo 3i cTpiuku 3HapAanna ons
KONOHTUTYNIB — KOHCTPYKTOp, AKIIIO BU BXKe IIPAIIOETE 3 KOJIOH-
TUTYJIaMU.

Bixno ®opmaTt HOMepa CTOPIHKM MiCTUTH KOMaHIU BCTAHOBJIEH-
HA BUIIAAY KOJIOHTUTYJIB (Umciyia, OYKBU, MOXKJUBICTH y HyMe-
paiii CcTOpPiHOK BHKOPHCTOBYBATM HyMepallilo PO3IijJiB TOIII0),
YCTAaHOBJIEHHSA TOYATKOBUX HOMEPIB IJII CTOPiHOK (He 000B’A3KOBO
HyMepyBaTtu 3 1, HAIPUKJIAM, AKII0 PO3AiJaM MOCIOHMKa PO3TaIlo-
BaHi B pisHuUx (aiiiax).

A BujayuyeHHs KOJOHTUTYJIIB IIpe3HaueHa KoMaHzaa Bupa-
NINTN BEPXHIN (HWXKHI) KONMOHTUTYN: HeOoOXimHO mepeiTm n0 obJiac-
Ti KOJIOHTHTYyJAa, BUOpaTu CHUCOK BepxHin (HwHin) KonoHTUTyn
i samycTuTH KOMAaHIy Bupanutn BepxHIN (HWKHIA) KONOHTUTYN —
KOJIOHTUTYJ OyJe BUJIYYEHO.

PosriisaemMo 0co6mBOCTI BCTAHOBJIEHHSA KOJOHTUTYJIIB. Curin
mam’siTaTH, 110 YacTO Ha IIePIIiil CTOPiHIII HoMep He IPOCTABJISIIOTE.

106 KomoHTUTYJ He BigoOpaskaBcsA Ha IIEpIiii cTOpiHIli, mo-
TpPiOHO BUKOHATU TaKWU aJrOPUTM. YCTAHOBITH BKa3iBHUK MWUIIIL
B IiMAHKY KoJIoHTHUTYJa i aBiui kjaamaite JIKM — 3’aBuTbca
CTPiYKa KOHCTPYKTOPA KOJIOHTUTYJIIB; YCTAHOBITH ITpAIOpeIb IJIa
KoMauau |HWi gnsa nepuwoi ctopiHku B rpymi MapameTtpu. Ctopiaku
3 HyMepallieio i 6e3 HOMepiB MAalOTh HaJIe}KaTH PIBHUM pO3AijaMm,
aJ)Ke BOHU BiKe BiIPIBHAIOTHCA IIapaMeTPOM HOMEpP CTOPIHKW.

IMo6 BupmanuTu HOMepa He Ha TEPINill CTOPiHII, Nepex IIO-
TPiOHOIO CTOPIHKOIO CJIii yCTAaHOBUTU PO3PUB PO3Aiay (He pPO3-
puB cropiHKwu!): mepeimiTL g0 cTpiuku MakeT, 3i crnucky Po3pueu
BubepiTh KomaHAy HacTynHa ctopiHka. Ilasi mepeiitm mo o6jacTi
KOJIOHTUTYJIa Ha MOTPiOHiil cTopiHii ¥ aBiui Kaamuite JIKM; Ha
CTpiulli BUMKHYTU KOMaHAY flK y nonepegHbomy 3 rpynm Hasira-
Uis — BUKOPHUCTAHHS ITiel KOMaHAMW HOPYIIUTEL 3B’SA30K MiK po3-
minmamu. Haperiri 3po6uTy aKTHBHOIO KOMaHAY IHWi aas mepimol
CTOPiHKM — KOJIOHTHUTYJI Ha IMEPIIi CTOPiHIIi HOBOT'O PO3[iJy He
BigoOpaskaTuMeThCs.

A Bupasienssa myMepariil Ha KiJTbKOX CTOPiHKAaX BimOyayThCA
3MiHM B KpoIli 4 HaBeIEHOI'O0 AJTOPUTMY: Y CTPIUIli aKTuUBi3yiiTe
KoMaHAY BepxHin KonoHTUTYn (@60 HMKHI KONOHTUTYN — BaJIeXKUTh
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©opuar wowepie: TN |

] Bxmouwru Homep posainy

NOMMHAETLEA 31 CTMAW: | 3aronoBok 1 .

pPo3ainbHHK: - (aediq .
Mpuxnagm: 1-1, 1-A

Hymepauia cropinok
(®) npoaosxuTH
O nouarns: |

Puc. 4.16. BikHo ®opmaT Homepa
CTOPiHKMN

LLlo6 gopmatn TeKcToBUN
KONMOHTUTYN Ha CTOPIHKY,

cnig BUKNUKaTU CTpivykoBe
MeH10 BctaBneHHs, 3 rpynu
KonoHtutyn Bnbpatu
HEeOoOXiAHWI KOMOHTUTY.
BkaziBHUK 3'BUTbCA B 06NacTi
KONMOHTUTYNA, OCHOBHUN TEKCT
6yne HepoCTYNHUA AnA poboTu
3 HUM, 3'ABUTbCA TMMYacoBe
CTpiukoBe MeHlo 3HapAaaaa
ANA KONOHTUTYNIB — —
KoHcTpyKTOp. | MOXKHa BBOAUTM
TEKCT B 06/1aCTb KOJIOHTUTYNA.

AKWoO HoBWI po3ain 3i
CTOpiHKamu 6e3 HoMepiB He
Ma€ NpoAOBXyBaTUCA A0 KiHUA
JOKYMEeHTa, TO CJlif, BCTAaHOBUTH
pO3pUB LbOro po3giny n ana
OCTaHHbOrO0 HOBOrO PO3Jiny
BCTAaBUTW KONIOHTUTYNN —
HOMepW CTOPIHOK.
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Bif TOro, Oe IIpocTaBjieHi HOMEPM CTOPiHOK) Ta 31 CIHCKY, III0
DOBKPUETHCS, BUOEPITH KOMaHAY Buaanutn BepxHin KOMOHTUTYN
(un HUKHi) — Oyae BUAJIEHO HOMEPHU 3 YCiX CTOPiHOK PO3HiIy.

OmnparfoBaHHA KOJOHTUTYJIB Ha IMapHUX i HEMapHUX CTOPiH-
Kax BU OIIaHy€ETe IIiJ JYac po0OTH HAJ 3aBIaHHAM AJA CAMOCTiii-
HOT'O BUKOHAHHS.

@ 3anuTaHHA ANA nepeBipKu 3HaHb

AKi pexxnmn nepernagy QOKYMeHTa BU 3HaeTe? 5 flK BUNYyYnTM HOMEpP Ha MepLii CTOpiHUi?

Lo Take CTpyKTypa AOKymeHTa? Y moxe icHyBaTK 6araToCTOPiHKOBUIA [OKY-
MeHT 6e3 3a3HaueHHA Hymepauii feAKkux cTo-

[MOACHITb MOHATTA KONOHTUTYNA. ) - ! -
piHOK? Bignosigb o6rpyHTyiTe.

A W N =

fIK BCTaBUTK TEKCTOBUW KOSMIOHTUTYN?

3aBaaHHA AN CaMOCTIMHOro BUMKOHaHHSA

1

3aBaHTaXTe TeKCTOBUI NpoLecop i BigKkpunTe
6araToCTOPiHKOBUA JOKYMEHT.

Ha cTpiuui KoHcTpykTOpa KONOHTUTYNIB,
KON BKa3iBHUK yXe B AiNAHLI KONOHTUTYNAa,
B KOMaHAi Pi3Hi KONOHTUTYNM AnA HenapHuX
i MapHMX CTOPIHOK i NpocCTaBTe NpanopeLb.

MNepengiTe y [INAHKY KOMOHTUTYNA HenapHol
CTOPiHKK, 3anycTiTb KomaHzy BepxHin (abo

HwvxHin) konoHTWTYN; BMbepiTb 3a cBOIM Oa-
aHHAM 3pa3oK BUMMAQY KONIOHTUTYNa; YBe-
OiTb Hanuc.

MoBTOpITb Ui cami AiT A4nA NapHOI CTOPIHKMW.
Ockinbkn Word nponoHye pi3Hi 3pa3ku gnAa
Pi3HMX CTOPIHOK, BIACNiOAKOBYWTe, AKi 3pa3Kku
Kpawe Bubpatn. MNoBepHiTbCAs A0 OCHOBHOrO
TEKCTY OOKYMeHTa.

4.5. ABTOMaTU30BaHe CTBOPEHHSA 3MICTy
Ta NOKAXKUYMKIB

........................................... ©0000000000000000000000000000000000000000000000000000000000000000000000000000000

lpueadatime, wo make cmuni OoKymeHma. AK ecmaHosumu
hopmamysaHHa HA38 4acmuH OOKYMeHma OOHUM cmusiem?

3MmicT fOKYyMeHTa — Le CTPYKTypa, CTBOopeHa 3 ¢opmaTo-
BaHWX 3aronoBKiB i3 3a3HaYeHHAM CTOPIHOK X PO3MilLeHHA
B JOKYMEHTI.

baratocTopiHKOBUI AOKYMEHT
Ha noyatky abo B KiHUi
3a3BMYam MiCTUTb 3MiCT.
TekcToBUI Npouecop Mae
ABTOMATUUYHUIN PEXUM
CTBOPEHHA Ta OnpaLjoBaHHA
3MICTY.

Ho 3wmicTy yBiliyTh IpaBUJIBHO O(GOPMJIEHI HA3BU CTPYKTYP-
HUX eJIeMeHTiB JOKYMeHTa — [0 HHUX IIOTPiOHO 3aCTOCYBaTH CTHJIL
3aronoBok 1, 3aronoBokK 2 Torro. s cTBOPeHHS 3MICTy JOKYMEHTa
MOTPiOHO po3TAIlyBaTH TEKCTOBUI BKA3iBHUK y Miclie BCTaBJIEH-
Hs 3MiCTy, epeiaiTh Ha BKJAAKY [locunaHHA, myHKT 3MicCT, i Bu-
Opatu BUIJIAL 3MicTy 3i cmucky. [oimisbHO BuMOpaTH TUII 3MicTy
3 iepapxiyHUM TOJAaHHAM 3aroJIOBKiB pisHux piBHiB. Ilicia moxa-
BaHHA YW BUJIYYEHHS TEKCTY B JOKYMEHTi, PO3AiJIiB uu mmaparpa-
diB caig BumisuTu 3wmict. [aai 3poOuTy OHOBJIEHHA 3 BUOOPOM
OHoBUTK BCe um TiNlbKM Homepwu CTOPIHOK.



ABTOMaTHYHO CTBOPEHUII 3MiCT JOKyMeEHTa IIOKasye, 3 SAKUX
YAaCTUH CKJIAJAEThCA AOKYMEHT i HA AKUX CTOPiHKAaX BOHU PO3-
TAIllOBaHi, a TaKOK JO3BOJIAE OJpasy MHepeiTu 3 HbOr'O 10 Heob-
xigaoi wactuHu. Ilif yac cTBOpeHHA 3MiCTy Ha3BU CTPYKTYPHUX
ejleMeHTiB o()OpMJIeHI AK MOCHJIAHHSA Ha BiAIIOBiZHI CTOPiHKHU.

ITig wac poboTu 3 JOKYyMEHTaMHU TaKOYK MOKEe BUHUKHYTH IIO-
Tpeba B AoJaBaHHI B HOKYMEHT CIIMCKY TEPMiHiB, AKi posrisama-
IOTbCA B JOKYMEHTi, i3 3a3HAaUeHHAM CTOPiHOK, Ha SKKUX BOHU
3ragyoThbesa. lle mMOKaKUMK, HMOro MOKHA CTBOPUTU Ha CTPidIli
MocunaHHA y rpymi MNokaxuuk (puc. 4.17).

Enementu rpynu [lo3Hauntm enemeHT nokKaxkumka i [MoKaKumk
OPU3HAYEHO [JIsI CTBOPEHHS IOKaKUMKa, a OHOBNIEHHA MOKaXKuu-
Ka, AK i 3MicTy, — [JId OHOBJIEHHSA ITiCJIA peJaryBaHHSA €JIEMEHTIiB
moKaKumKa abo iX BUAAJIEHHA.

PosrismemMo ajropuTM CTBOPEHHS IIOKAMKUMKaA B JOKYMEHTi.
IITo6 cTBOpUTHM NOKAKYMK, CJi BUIIJIUTH TEKCT SAK eJIeMeHT
MOKaKYMKa — TEeKCTOM MOXKYTb OyTH OKpeMi cJjioBa, (hpasu abo
CUMBOJI; BUOpaTU i MOSHAUUTU BUIVISAA IOKa’KYMKaA Ta BCi #oro
esemenTu. Word 3Halize BCl eJleMEHTH 3 BiAIIOBiZHOIO II03HAYKOIO,
BizmcopTye ix 3a ajipaBiTOM, MOAACTH HOMEPUW CTOPiHOK, BUAAJUTH
TMOBTOPIOBAaHI eJIeMEeHTH ¥ BigoOpasuTh MOKAKUYUK Yy JOKYMEHTi.
ITicns mpOro CTBOPITH CaM IOKAMKUUK.

AJropuTM CTBOPEHHS HOKaKUYMKa
1. BusHaueHHa cjoBa abo ppasu SK ejleMeHTa MOKaKunKa

4.5. ABTOMATU30BaHE...
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—D Mokaxunk

Mo3HaunTh enemeHT
NOKaX4yunka

Mokax4nk

Puc. 4.17. Burnap rpynu
MoKaxkumk

BMp,iﬂin TEKCT, AKNA BU XOoueTe BUKOPUCTOBYBATU AK €JIEMEHT NpeaMeTHOro no-

Kpok 1
Karkumka
Kook 2 Ha Bknagui MocunaHHua B rpyni MokaXumk Bnbepitb KomaHay Mo3HaunTh ene-
P MEHT MOoKa)K4unka — BiKPUETbCA BiKHO (puc. 4.18) i
Y BikHi EnemeHTN noka)XumKa Hanarofbte efieMeHT MoKaXuuKa:
® MOKHa 3aMiHUTW BUAINEHNA TEKCT Ha iHWWIA y nofi EnemeHT nokauuka;
Kook 3 e BUbpatn MNMapameTp BMOOPY MicLA 3HAXOLKEHHA eNleMeHTa: Ha :
P MOTOYHI CTOpPIHLi, Y Aiana3oHi cTOpiHOK abo AK MOCUNAHHA Ha BBedeHWI
y noni MocnnaHHA TeKcT;
e HanarofbTe ¢$opmaT NOJaHHA CTOPIHKM Y MOKaKUMKy
o6 nosHaunTy enemeHT MOKa)4uka, HaTUCHITb KHonky lMosHauuTn. Wo6 no-
Kpok 4 3HAUMTK BCi MiCUs B YKa3aHOMY BULLEe [Aiana3oHi, AKi MICTATb JaHWNA TeKCT, Ha- |
TUCHITb Mo3HaunTM BCe

Kpok 5 MepemicTiTb BKasiBHUK Tyau, fe Oyae po3MilleHO MOKaMKuunK

3anycTiTb KomaHAay cTpiuku MNMocmnaHHA — rpyna MNMokaxumk — MoKaxuuk: Bif-

Kpok g KpUETbCA BikKHO MoKaxunk (puc. 4.19)
Kpok 7 Y BiKkHi 3p06iTb akTUBHOO BKNagKy Mokakumk
Kpok '8 Bindbopmatyinte BUrNAL CMUCKY MOKaXkuMKa Ha OCHOBI KOMaHp Bubopy dopmary ;

TEKCTOBMX eNeMeHTIB, HOMepPIB CTOPIHOK, BUMMAZY MOKax4unKa
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Moxax4mk

OCHOBHMI: m

AopaTkoBMiE: |
MapameTpm

O o rocums

f rloni@’ 3micr I Cnmncox imo crpauii [ Ta6anya nocunane I

3pasok APYKOBAHOro AOKYMEHTA
ApHcTOoTeNnB, 2
ActepoinH, nosac. Jue.
IOmitep : ¥]
At™ocpepa
Actepoinx

@® s sigaynom (O Ges sigcryny

(® novouna cropitka
O aignasoH cropinok
3aknajxa: [ ]Zl
®opmaT HoMepa cTopi
] Hanisxwprnii
[ mypone

Lie BiKHO 33AMWAETLCA BiAXPUTHM, WO6 MOXHA 6yn0
MOSHAYMTI KiNbKA EAEMEHTIE NOKAKYUMKA.

POpMaTH:

[C] Homepwu cropinox cnpasa

3anoBH0BaY: |

[¥]

| I3 waénoHy 0pOpMAEHHA E

| MosHaymT... | |Am’onomun... | 3miHgTH...

|]]o:r|auum] Inommrmnq;| ] Cracysatn

Puc. 4.18. Burnag sikHa EnemeHTn noKa)kumka

L

MNpuknag 1. Hia ereMeHTa TOKaKUYWKa BU-
O6epemo cj0BO NoKaxuuk. Ilicas mboro cJosa
B JTOKYMEHTi 3’IBUTHCA TaKa IO3HAUKA:

{XE «noKakumk»}

DirypHi Oy:KKMU 03HAUAIOTh BCTaBJIEHHS
B JOKYMEHT KOIOBOTO I0JisI, a XE € HasBorO
MOJISI AJIS CTBOPEHHS IIOKaKUMKa IO IIHOT0
cJI0Ba.

| ok || cragmam |

Puc. 4.19. Burnag sknagku NMokaxumk

L

Mpuknag 2. ¥V DOKYMEHTi € Ha3BU ILJIAHET.
Bunginumo HasBy miaaHeTu y BikHiI (hopma-
TyBaHHS eJieMeHTa IMOKaKuuKa i Bubepemo
KOMaHIy IlepexpecHe MOCUJIaHHS, a B II0JIe
BBEIeMO CJIOBO MflaHeTW. Burisag mokakuu-
Ka Oyge 3 mapaMeTpoOM 3aMiIlleHHs:

{XE «Mapc» \ t «nnaHeTn»}

SKmIo micasa cTBOPEHHS MOKaKUMKa Oyae JOJaHO HOBI eleMeH-

[MoKaXKumMK BapTO OHOBUTW MicNA
pefaryBaHHA efnieMeHTiB, AKLLO
B TEKCTi BUABMIEHO MOMWUIIKY,
nicnA BMOaNeHHA efieMeHTa
MOKa)KumKka BiZIMOBIAHOO
Knasilwer Knasiatypu.

TH, OJs X BigoOpaskeHHs CJiJf OHOBUTU IIPEIMETHUN MOKAKUNK.
Onas mpboro moTpibHO 3HAMTH IOJE AJSA eJieMeHTa, TEKCT SKOTr'O
HeoOximHo amimmTH. FIKINO KoM IOJIs IOKAKUYMKAa He IIOKasaHi,
ix BMUKaoOTh KoMaH0i0 [MoKa3aTu BCi 3Haku 3 rpymm Ab63al cTpiu-
Ku OcHoBHe. II1o6 sMinuTU TeKCcT eleMeHTa MOKAKUNKAa, 3MIHITH
TeKCT Bcepenuui jsamok. 11106 oHOBUTH MpeaIMETHUN TOKAKINK,
KJIAITHIThL HOro Ta HATHUCHITH KJaBiimry F9 a6o BuOepiThb KomMaHIY

OHOBUTW TIOKaKUYUK y Tpymi MNokaXumKk Ha BKJAAIi [MocunaHHS.

@ 3anuTaHHA ANA nepeBipKU 3HaHb

1 [Jante o3HayYeHHA 3MICTy AOKYMeHTa.
2 o Take nokaxumk?
3

AKi 0cob6nMBOCTI MiArOTOBKM TEKCTY ANA aBTO-
MaTU30BaHOro CTBOPEHHA 3MiCTy?

OnnwWiTb anropmntT™m CTBOPEHHA MOKaX4uKa.
5 Ha3BiTb 0COGNMMBOCTI CTBOPEHHSA MOKaXKUMKa.

6 [lopiBHANTE CTPYKTYpYy AOKYMEHTa 3i 3MiCTOM
6ynb-akoro nigpyyHuka. Lo B HKx cninbHoro?
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4.6. OnpauroBaHHA CKJIaAHOIN0 TEKCTOBOro AOKYMEHTa.

Makpocu

............................................................................... ©000000000000000000000000000000000000000000 o

Aki 0aHi moxe micmumu OdokymeHm Word? [lpueadaiime, wo
make wabioH dokymeHma Word. flke po3wupeHHa marome ¢ad-
U 0okymeHma U wabnoHa Word?

Ilpz crTBOpEeHHI HOBOrO MOKYMEHTa IIporpaMa IIPOIOHYE BU-
Opartu ioro mrabJsioH i3 6i6miorexku. IlpuBiTaHHS, 3ampOIIEHHA Ha
moaii MOMKYTh MicTUTH 300pasKeHHs, He O000B’sI3K0BO CTBOPEHi
y Word, sBykoBuii cynposia. OnHiero 3 BUAiB TaGAUIb Y JOKYMEH-
Ti € Tabauia Excel. Takux mpukaagiB posMiIllleHHS B JOKYMEHTL
¢dparmMeHTiB 3 iHIINX IIPOrpaMHUX 3acobiB Moike OyTu Oararto.

CknagHu (iHTerpoBaHW) [OKYMEHT — LUe [OKYMEHT,
AKUA MICTUTb GparMeHT! JOKYMEHTIB Pi3HMX TWMIB.

dparmMeHTH MOKYTh OyTH CTBOPeHI B PpIiBHMX [JoAaTKax
Windows at6o MS Office Tta imTerposani (00’emgHaHi) B OJHOMY [I0-
kymenTi Word. [T CTBOpeHHs CKJIALHOTO JOKyMEHTa Mae OyTu
IOKYMEHT-IKepeso, 3 AKoro 6eperbcd )parMeHT, i JOKYMeHT-IIPU-
WiMau, y axuil meii ¢parMeHT BCTABJIAIOTH. OCTaHHIN MU iHKOJJIU
OyZeMo HasWBaTU IMOTOYHUM JOKYMEHTOM — TaKUM, AKUN y pe-
3yJbTaTi CTaHe CKJIAIHUM.

Icuye rinbka cnoco0iB CTBOPEHHS CKJIATHOTO JAOKYMEHTA.

e 3a [0MOMOrow MHIi. ¥ MeXax TOKYyMeHTa MUIIE 3PYYHO
mepeTAryBaTu BUAiJeHU#N (parmedT. g mboro )parMeHT He-
obximHo BuminmTu, s3atrucuHytu JIKM i, He Bimmyckaioumu, Iie-
pemicTuTu B morpibHe Miciie, Bigmyctutu JIKM: peasisyerbcs
KoMaHfa MepeMileHHsa (parMeHTa.

AmnaJjoriuHo mpaIioioTh i3 MHUINEI0 IIPKU OLHOUYACHO BiAKPUTUX
BiKHaxX pisHMX AOKyMeHTiB. Onmcane mepeTAryBaHHA ()parMeHTiB
aHaJIOTiuYHEe KOIiIOBAHHIO i BCTaBJIEHHIO, a 3 YTPUMAHOIO KJIaBi-
meto Ctrl — BupisamHiO i BCTaBJIEHHIO.

e 3 BukopucrtanuaM Oyhepa oominy. laa oOMiHy maHmmMum B I0-
markax MS Office spyuno Kopucrysatucsa OydepoMm oOMimy.
Ona mporo Ha crpiurni OcHoBHe € rpyma bydep obmiHy, y Hii
KHOMKOIO 3i CTpiJIKOI0 BigKpuMBaeThcsA 00JacTh 3aBAAaHL 3 Of-
HOWMEHHOIO Ha3BOIO.

VYei momepenuno ckomiifioBaHi (parmMeHTH MicTaThesa B Oydepi
oOomimy. B obJsiacti saBmamb BOHM MAIOTh IIO3HAUKHU, AKi Bimmosi-
IAI0Th IPOrpaMHUM 3acobaM, i HeBeJMuKi MiHiaTiopm ckomifioBa-
HOro (pparmenra (puc. 4.20). K10 HaBecTH BKa3iBHUK MUIII Ha
HeOoOXiHYy IMO3HAUKY, BOHA CTAa€ BUAIJIEHOIO i 3’SIBJIAETHCS CIIHCOK
i3 mBoma komaHpgamu: BctaButn, Buganutn.

3a J0IIOMOro KoMaHAu BCTaBUTU MOXKHA BCTABUTU IIOTPIOHMI
(¢parMeHT y IIOTOUYHUI JOKYMEHT y Miclie mepe0yBaHHS TEKCTOBO-
I'o BKasiBHUKA, a 3a AOIOMOI'0I0 KOoMaHAu Bupanutn — BuzaauTu
dparmeuT i3 Oydepa odOMimy.

&

Dopatkn MS Office cymicHi
OQVH 3 OJHUM, TOMY

B TEKCTOBOMY [OKYMEHTI
MOXYTb OYTU TaKi OO'EKTU: TEKCT
nokymeHta WordPad, Tabnuus
Excel, 3BiT Access, ManoHKM
Paint, Bigeoknin.

Po6oTa 3i cknagHuMm
LOKYMEHTOM Ma€ MeBHi
nepesarun: oKpemi CcKnagosi
MOXYTb CTBOPIOBATW Pi3Hi
KOpUCTYBadi OfHOYaCHO 3a
pi3HMMK KoMM'loTepamu, Lo
NPUCKOPIOE MPOLEC CTBOPEHHS
TaKoro JOKyMeHTa.

®aiin OcnoBHe BcraeneHHA K¢
Tj & Bupizatm T
Berasumi ED Konirxosatk % r D

- »? Dopmar 3a 3pazkom

Byt ep obminy ]

Bydep obMiHy ¥R

| Bcrasutu Bce ‘ [ Ouuncrumu ece ‘

Knaymite enemenT, axuit notpibHo scrasurm:

Peiitunr 8.5/ 108.5/108.0 /10
B8] 80/1093/1092/109.1/10
90/1089/1088/10

D

.
] & -
[r—

2]

@ MS Office “E Bcrasumi

> Buaanuw

Puc. 4.20. Burnap obnacrti
3aBaaHb bypep o6MiHy
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TexHonoria OLE npu3HayeHa
Ans 3B'A3yBaHHA OO'eKTIB
pi3Hux gopatkie OC Windows
3a NeBHVMM NpaBuIamu.
HeAki nporpammn noBHicCTIO
nigTpumyioTb TexHonorito OLE,
MOXYTb OyTW i gxkepenom,

i NpuiMayem o6'eKTiB
(Hanpuknag, WordPad, Word),
feAki — nuwe pxkepenom
(rpadiuHmin pepakTop Paint).

e

b —

OO6'eKT BCTaBNEHHA HAa3MBaOTb
OLE-o6’ekToMm. BiH 36epirae
3B'A30K i3 fOAATKOM CTBOPEHHS,
TOOTO 3'ABNSETbCSA MOXMBICTb
penaryBaHHsa o6'ekTa 3acobamm
O)Kepena 3 AOKYMeHTa-
npunmava.

A M N ot i

AKWO KnauHyTW 3pa3sok MuULLErD
OAWNH pa3, BiAKPUETbCA BIKHO
ANA 3aMiHW BUNARY NiKTOorpamu
Ta nignucy. NoagirHe KnauaHHA
MULLEIo MO NiKTorpami
PO3KPMBAE AOKYMEHT-IXKepeno,
3BMYalNHE NOro 3aKpuTTA
noBepTae BUMNAL MiKTorpamu.
ikTorpama € NocunaHHAM Ha
dann-gepeno 3 o6'ekTom.
3a3BuMyan niktorpama

Ma€ BUMNAL NikTorpamu
nporpamHoro 3acoby, B AKoMy
CTBOpEHO dain.

e 3 BuKOpHUCTaHHAM Oy(epa o0mMimy 3a TexuoJsoriezo OLE.
3a J0OmOMOroio0 IIONEepefHiX cmocobiB MixKk ¢parmMeHTOoM, IO-
IaHUM Y IIOTOUHUU MOKYMEHT, 1 MTOKYMEHTOM-IKEpPesioM PO3-
puBaeThbCcs 3B’sA30K. PparMeHT BCTABUJIU, i pemaryBaTu Moro
B IyKepeJsi He Mo:kHA. I[10 mpobiieMy pos3B’s3ye BUKOPUCTAHHS
rexuoJiorii OLE (amry. Object Linking and Embedding — 3B’s-
3yBaHHA i BIIPOBaAKeHHA 00’€KTiB).

Tabauimio Excel, BcraBieny B moxkyment Word, pemaryioors 3a-
cobamu Excel. ast 1poro ciaif ABiUi KJIAIIHYTH MUIIEIO TaOJIUILIO,
i vacTuHa ekpama Excel (TinbKu 3 KoMaHZaMu AJA poboOTU 3 Ta-
0JINIIeI0) aKTUBYEThCA Ha €KpaHi MOHiTOpa.

Hnsa peamisarii Texmomorii y Word y daiini-mxepeni moTpio-
HO BUJIIINTH HeoOXimHmuii (pparMeHT, CKOIiloBaTu ioro B Oydep
00MiHy 3HafloMuM cIocOO0M, 3amyCTUTH KoMaHAy Bukopuctatu
cneudianbHe BCTaBNeHHA 3i cTpiukm OCHOBHe cnucky BctaButn. ¥V Big-
noBigb BimkpuBaeTbcA BikHO CrneuianbHe BCTaBneHHA (puc. 4.21).
Y HBOMY BHUOpaHO Imporpamy-m;Kepeso. IlorpibHo BudbpaTu (opmar
BCTaBJIEHHA B JOKYMEHT-IPUIIMAY i3 3alIpomOHOBaHUX (hopMmaris.

Poxepeno: Apxyw Microsoft Excel
MoHiTopu!R1C3:R11C3

Ag
~ | [J¥ gurasai nikrorpamm
Texcry ¢popmari RTF
HedopmaroBaHumii Tekcr
PacTpoBe 306paxeHHA
MeTadain Windows (EMF)
@opmar HTML
Texcr y kogysarni KOHikog

Pesynetar

. BcrasnenHs Ao AokymenTa BMICTY Gydepa 06MiHY 3 MOXMBICTIO pejarysaTth
Dﬁ Woro Ak “Microsoft Excel 12",

oK | | Craqyearn

Puc. 4.21. Burnap sikHa CneuianbHe BCTaBNeHHA

Icuyrorh pisdHi criocobu BcTaBimenuA (Gopmary. PosriasHemo ix.

e Komamgoro BcTaBUTM BCTABJIAITL KOIIiI0 00’€KTa, 3aJIMINAETH-
cA 3B’A30K i3 IporpamMorl0 — IOZATKOM CTBOPEHHs O0O0’€KTa,
3B’s130K i3 (paiimom-mkepesoM He migTpumyeThbes. Ileit cmoci6
€ TPOMIBIKMM 3a BUTPAUYEHOI IIaM’SITTIO.

e Kowmammomo 3B'A3aTN KOPUCTYIOTHCA [IJIs BCTaBJIEHHS 00’€KTa SIK
rimeprnocujaHHsA, 3aJUIIAETHCSA 3B’A30K 00’€KTa 3 IPOrPaMOIO
i atimom — mKepesaMu.

o Komanmow Y BUMMALI NIKTOrpamMmy KOPUCTYIOTHCA, AKINO y (aii-
Ji-mpuiiMaui HeMae I1OTpPeOM IOCTiHO O06auuTu BCTaBJIECHUN
00’eKT y BigKpuTOMy BUIVIAAI. Y BiKHI 3’ABIAETHCA 3Pa30K
OiKTorpamMu, BUIVISH SIKOTO MaTHMe BCTaBJeHHII 00’€KT y HO-
KyMeHTi-npuiimaui.



YV mporieci poboTH 3 HOKYMEHTOM MOKe BUHUKHYTH IIOTpeba
Y BUKOPHCTAHHI OFHOTUITHUX Aili KiJbKa pasdiB. AGO y cTBOpeHHI
IOKYMEHTa, B SKOMY € aBTOMAaTH30BaHE IIOBTOPEHHS NMEBHUX [ii.
Y TakKux BUOAJKaX KOPUCTYIOTHCA MaKpOCaAMU.

Makpoc — ue Habip KOMaHA Ta iHCTPYKLUi y BUrNsAi €an-
HOI KOMaHAM 3 HA3BOK [ANA aBTOMATUUYHOIO BUKOHAHHA
3aB/aHHA.

Icaye xinpka cmoco0iB cTBOpeHHA Makpoca.

e IIporpamumii 3aci6 Microsoft Visual Basic pmus mogaTkis.
Y HbOMY y BUIVIAAI KOAIB ITPOrpaM¥ 3alIUCATH KOMAHAU [IJIA
ix BurkoHamHs. I[Jg mporo y crpiuri PO3poOHUK 3amyckaroThb
KoMaHnay Makpoc; y BikHi, I1I0 BiIKpWETHCS, BBOAATH MOT0 HA3-
BY; 3amyckaioTb KomaHnay CTBOpWUTW, maji OUINYTh IIpOrpamy
y BiKHi mporpamMHOro 3acooy.

e ABTOMATHYHE CTBOPEHHA MaKpoca 0e3 BUKOPHCTAHHSA BiKHA
nmporpamyBanud. IJIS IIbOrO CJif HaJaroguUTHU 3amaM STOBY-
BaHHA HEOOXiTHMX KOMAaHI; HAaJaTU T'PYI IMUX KOMAaHI HasBY.
Haimi MoKHa BUKOPHUCTOBYBATU CTBOPEHUI MaKpOC y IIOTOYHO-
My abo immmx moxkymentax Word

Haa cTBOpeHHs Maxkpoca HOTPIOHO IepeidTw Ha CTPiuky Po3-
pobHUK (y pasi BimcyTHocTi momatu ii y BikHI ®ann — [MapameTtpun
— HanawTyBaHHA CTpiukM — mpamopels 6iisg Po3po6HUK). 3amy-
CTUTV KOMAaHIYy 3anucaT¥ MakpoC — BiAKPUETHCA BIKHO 3aIucy
(puc. 4.22), y sKOMy BBeCcTH HasBy Makpoca (aBromaruuno Word
mae HasBy Makpoc 1). Hami caig BuOpaTu, y AKUX TOKYMEHTaX
Oyzme IOCTYI IO CTBOPEHOIro MaKpoca 3i cumcky 36eperti Makpoc
AK: y TOTOYHOMY UM BCiX HaA OCHOBi IabjioHa 3BMYalHWIA, Ta AK
Oyzne BimOyBaTumcsa 3allyCK MaKpoca: KHOIIKOI UM HATUCKAHHAM
KJIaBit: BuOepiTh KoMaHy [NpU3HAaUMTU MaKpocC Knasiwam (Bigkpu-
eTbca BiKHO HacTpoloBaHHA KnasiaTypw).

ITorim y BiKHIi ciif BBeCTH COIyYeHHSA KJIABIII, HATUCKAHHAM
AKUX 1 Oyzme samrycKaTucs MaKpoc, i migTBepauTu BBeleHHs. Ko-
MaHJa 3anucaTm MakpoC 3MiHUTBHCA HAa KOMaHAYy 3YMUHUTW 3anuc.

Bukxonaiite meobximmi xomamgu. Word Oyme samucyBaTu Bce,
0 BU KJAIlaeTe MHINe0, i Bci KJjasimmi, gKi BM HaTHCKaeTe
(Makpocu He MiATPUMYIOTH BUAIJEHHS (parMeHTa TEKCTy MU-
e — HeoO0XiJHO KOPHMCTYyBaTHCh KJaBimaMu KJaBiatypwu). 3a
norpebu MOKHA NPUSYIMHUTHU 3amnuc — KomaHzaa [lay3a, BUKO-
HaTU AKich il 1 MPOmOBKHUTU 3ammc KOMaHAOK BigHoBUTW 3anu-
CyBaHHA.

Tenep 3ynuHiTHL 3anuc Makpoca KOMaHAOIO 3YNUHWTU 3anuc.

B o6ox BHUmagkax M0 cTaHZapTHUX POSIIMPEHb y HasBax Gaii-
JIiB IOgaeThCs JiTepa M, THUII JOKyMeHTa Oyme .docm, a 1rabjoHa
.dotm (mampurJaz, madmon Normal.dotm).

Hanaromkenns i pegaryBaHHsa MaKpoca Bim0yBaeTbcsa KOMaH-
Ioro MakpoC — BIIKpUETHCA OJHOMMEHHe BiKHO, SAKe MICTUTH
Ha3BU BCiX MAaKpOCiB, AOCTYITHUX y JAHOMY MOKYMEHTi, i KoMaH-
IV OIpaIfloBaHHA BHUOpPAHOrO MaKpoca.

4.6. OnpautoBaHHs... 89

Mo»Ha BiAMOBUTUCH BiA
BMrNAgy niktorpamu ans
o6'ekTa, nepeTBopPUTK T

Ha MOBHOLHHWUIA BUMNAA,.
MikTorpamy BMAINAIOTb

i B KOHTEKCTHOMY MEHI0
BMOMpaloTb KOMaHAy 3B’A3aHui
06'eKT — JIOKyMeHT —>
MepeTtBOpUTN..., Y BiKHI
MNepeTBOpeHHA TNy
JOKYMeHTa MoTpi6bHO 3HATK
npanopeupb Y Burnagi
nikrorpamm.

3anuc vakpocy 7 RN
IM'A MaKpOy:
‘Maxpoct

MpM3HAYNTH MAKDPOC

é:'h_ KHOM |§ xnasiwam

36epermi makpocy:

| ¥ci goxywmeny (Normal.dotm) E|

Qnuc —
oK 1 . Cracysami l

Puc. 4.22. BikHo 3annc makpocy

[okymeHTN 3 Makpocamu

36epiratoTb:

e y ¢annax Tvny [loKkymeHT
Word 3 niaTpumkoto
MaKpOCiB — KOPUCTYBaHHA
MaKpOCOM [03BOJIEHO TifIbKK
B JOKYMEHTI CTBOPEHHA
MaKpoca

e y lla6noHi Word
3 NiATPUMKOIO MaKpocCiB —
KOPUCTYBaHHA MaKpOCOM
[O3BOJIEHO B YCiX
JOKYMeHTax, CTBOPEHMX Ha
OCHOBI WabsoHa 3BUYaHUIA.
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@ 3anuTaHHA ANA nepeBipKu 3HaHb

1 [anTe oO3HaAYeHHA MOHATTIO «CKNAgHWUNA [OKY- 4  OnuuwiTb KOXHUIM crnocibé gopaBaHHA B [OKY-

MEeHT».

LUlo Take makpoc?

Mepenivitb cnocoby AodaBaHHA B AOKYMEHT

MeHT Word 06’eKTiB 3 iHLWMX AOAaTKiB.

5 Ha3BiTb 0cO6NMMBOCTI CTBOPEHHSI MaKpoca.

(o)}

AK CTBOPUTM MaKpOC, AKUN 3anyCKaETbCA

Word 06'ekTiB 3 iHIWIKMX gonaTKiB. KHOMKO0?

4.7. HanawTyBaHHs1 nNapaMeTpiB poboTn cepeposuLla
TEKCTOBOIro rnpouecopa

©000000000000000000000000000000000000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000

@ lMpuzadaiime, sk 8u2sIA0AE BIKHO MEKCMOB020 npouecopa npu

©)

Hanarof»keHHA napameTpis
Ma€ 3HayYeHHA npu
OfHOYacHin poboTi 3 Kinbkoma
JokymeHTamu. Ocobnmso
BaXXMBUM Y LA po6OTi

€ npouec KoniloBaHHA Ta
36epexxeHHs Takux OO'eKTiB,
AK PUCYHKW, CANCKMW, iHLLi
bparmeHTn, dopmaTyBaHHA
AKNX MOXKe Bigpi3HATUCA
Bif dopmaTyBaHHA peluTn
LOKYMeHTa.

308AHMAXKEHHI.

IIpu 3aBaHTaKE€HHiI TEKCTOBOTO IIPOIleCOpPa €KpaHW pPi3HUX
KOMII'IOTEPiB MalOTh ONHAKOBUU BUIIAL. Ile NMOACHIOETHCA CTaH-
TapTHUM HAJIAIITYBAHHAM cepefoBHINA. Voro Mo:KHA HaJIaromu-
TH 3TiAHO 31 cBOiMU moTpebamm.

Ho cxaany memio Pann BxoauTh KoMaHga [lapameTpu, mpu Bu-
KJIUKY $KOi BigKpuBaeThbca BikHO [lapameTtpu Word (puc. 4.23).
Y HbOMYy MOKHA TeperiaafaTéd W OHOBJIOBATH HAJAIITYBaHHS
Word. 3aranpHi mapamerpu OalOTh 3MOr'y 3MiHIOBaTHU iHTepdeiic
KOpHCTyBayva, IEPCOHAJII3aIlil0 Ta HaJAIITyBaHHA 3alyCKy IJA
Kormii Word i mokymeHTiB.

3araJyibHi MapamMeTpu IMpPU3HAUYEHI IJiA HAJaro[:KeHHs ITPOIeCy
IepeTAryBaHHA ()parMeHTa JOKYMEHTa, IIOKa3y CILJIMBHUX MigKa-
30K IPO NpU3HAUEHHS KHOIOK, KoMaHnA. IlogBifiHMM KJaIaHHAM
JTOKYMEHTa 3i CTAaHAZAPTHUM pPO3IIUPEHHAM BiJKPUBAETHCA TEK-
croBuii mporecop Word 3 omHOuacHO 3aBaHTaKeHUM (aiaom —
IS IPOIleAypa TAKOMK HAJATrOJKYEThCSA B 3araJIbHUX IIapaMeTpax.
Pemira mapamerpis Word arpymoBaHi 3a CBOIM NMpHU3HAUYEHHSIM.

HomaTkoBi mapamMeTrpu 3aJaloThCcA KOMaH0M0 [l0faTKOBO:

MapameTtp

Onnc

PeparyBaHHsA

Hanarog»keHHs nmapameTpiB BUAINEHHS, 3amiHK, GOpPMaTyBaHHA TEKCTY, BUMIAQYy
ab3auiB, crnuckis

BupiszaHHA, KonitoBaH-
HA Ta BCTABJIEHHA

Brbip pexunmiB BCTaBNeHHA CKOMINOBaHMX TEKCTOBUX OO'eKTIB Ta iX dopmaTyBaH-
HA (0COBNMBO Lie CTOCYETbCA CMUCKIB) Y MeXax OHOrO UM KiNbKOX [OKYMEHTIB

Po3smip i akictb
306paKeHHs

YCTaHOBJIEHHSA KiNIbKOCTi MiKCENIB Ha [ANM Npu BUBELAEHHI 300paXKeHHs Ha ApyK.

BmicT gokymeHTa

Mo>kHa BCTAHOBUTY AnA BCiX 300pakeHb abo ANl OQHOMO — KOHKPETHOro

BigpobpaxeHHA TEKCTY Ta iHLMX efleMeHTIB: PUCYHKIB, 3aKNafokK, Kogis nonis

BinobpaxeHHa

MNokas cmyr NPOKPYTKW, NiHINKK, NigKa3oK

Apyk

HanawTyBaHHA APYKY CTOPIHOK Y NPAMOMY (3BOPOTHOMY) MOPALKY PO3TallyBaHHS,
Ha NULbOBIN (3BOPOTHIN) CTOPIHLI ANA ABOCTOPOHHBLOrO APYyKY, PO3Mipy nanepy
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MNapameTtp Onuc

- 36epexeHHn - 36epiraHHsA 3MiH, BHECEHNX Y WABOHM, a TaKOXK HANALTYBaHHA aBTOMATUYHOIO
{ pe3epBHOro KonitoBaHHA ¢alinis {

- Hap6ymosu - HanawrtysanHs cnisnpauyi Word i3 cymicHAMM nporpamHumm 3acobamu

3 maHesTI0 HacTpoloBaHHA CTPiYKM BU BiKe 3HaBomi — ii mapa-
MeTPU BUKOPHUCTOBYIOTH IJis peJaryBaHHSA cTpiuok y Bikui Word.
OxHOIMEHHUMHU ITapaMeTpPaMUu KOPUCTYIOTHCA AJIA HAJATOMKEeHHSI
IIOKas3y KOMaH] y HaHeJi IIBUIKOTO JOCTYIY.

Mapamerpu Word 7 X
_ Ei 3aransHi napameTpu gna pobom 2 Word.

BiaoGpaxenna

Mpaeonuc NapameTpu inTepdeiicy xopucrysaua

36epexenna BigoBpaxati mini-namens y pasi suginenns O

Moea B Yeinrymi gunamiunsit nonepearii nepernsg @

OHOBAOBATH BMICT AOKYMEHTA Nig Yac nepetarysanna &

HAogarxoso
Crmne expanmmx Nigxasox: [Bi.qoﬁpmm onmc HyHKuii & expanHI NiAKasKaxX EI

Hacrporosarna crpivm
3mirienna sawoi xonii Microsoft Office

Manens wenaxoro goctyny
Haa6yaoen I'a KopuCTyBaUa: | |
Lientp Gesnexn Iniujanm: ||_
Ta koHigenuifinocTi O 32ean BHKOPHCTOBYBATH Ui SHAYEHHA, HelanexHo sij sxogy & Office.
Tao Office: [Kanirpagpin <]
T Office  [Kamaposs [V
Mapamerpw 3anycxy
Bubepime poswupenna gainis, axi nporpama Word mae sigkpnsam 32
NPOMOBUAHHAN: Mporpamm 33 NPOMOBHAMHAM...

Mosigommmi, axwio Microsoft Word - ye He nporpama 32 npOMOB4ANHAM ANA NEPErNAZY T3 PEAArYEAHHA AOKYMEHTIE.
BigrpueaTi Exn32eHHR NOBIOMAEHD €NEXTPONMOI MOLLTH Ta IMWLIMX He3MiHNIX Gaiinis y noganni untanka ©
MoxasysaTw nouarcosuil expan nig Yac 3anycky wiel nporpams.

Mapamerpu cnisnpaui B peansiomy vaci

Al xOUy 3ETOMATWYHO NEPEAABATH BHECEH] SMINW IHLLWM KOPHCTYEAYaM Nij Yac poboTi 3 Humm: jaxm : '
[ Moxasysamm imena nosuaukax npucyHocTi

[ 0K ] l Cracysatm l:
Puc. 4.23. Burnag BikHa HanawTyBaHHA 3arafnbHNX NapameTpis
® 3anuTaHHA ANA nNepeBipKU 3HaHb
1 OsHanomTeca 3 napameTpamMu HanawTyBaHHA 4 Ak HanawTyBaTW ABOCTOPOHHIN APYK?
Word, ski BcTaHoB/IeHO Ha Bawomy [1K. 5 Has3Bitb cnocoby nepernagy KinbKOX [OKY-
2 Aki napameTpu BU XOTinn 6 3miHUT? Yomy? MEHTIB Ha eKpaHi.
Alk HanawTyBaTM noOKa3 ab63auis y Burnagi 6 K BM3HAUMTK, AKUA AOKYMEHT € aKTUBHUM
CMMCKY NpW iX KOMitOBaHHI Ta BCTaBJE€HHI B iH- NPy OQHOYACHOMY BIAKPUTTI KifIlbKOX [OKY-

WA OOKYMEHT? MEHTIB?
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2. AKwo B WabsoHax OyKneTu
BiACYTHi, BBeAiTb Y MOLUYKOBE
BiKHO cnoBa bykneT abo
bpouwypa.

3. byknet mae anb6oMHy
Opi€eHTaLi0 3 TpbOMa
KOMOHKaMU ANA PO3MillleHHsA
JaHuX.

e BceyKpaiHCbKMIN KOHKYpC-
3axXMNCT HayKOBO-
JOCNiAHNLbKUX PobBIT yuyHiB
— yneHiB MAH — opuH
i3 NpoBIgHMX 3axopfiB
MAH. BiH ma€ Ha meTi
«BUABNEHHA | NiATPUMKY
o6aapoBaHuX Aiten,
3a5yy4eHHA YYHIBCbKOI MONOAi
[0 HayKOBO-AOCNIAHNLBbKOI Ta
eKcneprMeHTanbHoi poboTu,
bopmyBaHHA aKTUBHOI
rpomMagAHCbKOI MO3uLii ToLO.

o CKnafaetbca 3 KinbKox
eTanis: BigbipHMI, perio-
HanbHWN, BCRYKPATHCbKUI.

e Lllopoky noHag 100 Tunc.
YUHIB i yyeHuUb 6epyTb
yyacTb y BibipHMX
3MaraHHsX.

binbwe gisHaTMCA MOXHa Ha

cawnTi.

NMpakTyHa po6ota N26

TEMA. CTBOpeHHA TeKCTOBOro AOKYMEHTa, WO MiCTUTb
06'eKTU Pi3HMX TUNIB

3ABAHHA: ctBoputn GykneT i Bi3nTiBKM ana BceykpaiHcbkoro

KOHKYPCY-3axMCTy HayKOBO-AOCNIAHULbBKUX POOBIT
yuHiB — uneHiB Manoi akagemii Hayk (MAH) YkpaiHu.

OBJIAIHAHHA: Komn'toTep, TEKCTOBUIA NpoLecop.

Xig po6otn

I1i0 yac podomu 3 kKomn’'romepom dompumyiimecsy npasus 6esnexu.

Bigkpuiite nmporpamy Microsoft Word.

BubepiTh KOMaHIy CTBOPEHHsS HOBOTO JOKyMeHTa Ta i3 3a-

IPOIIOHOBAHUX IMIA0JIOHIB BUOEPiTH OYKJIET.

Bubepits oxuu i3 MakeriB OykJjera i BUKOHaliTe KOMaHIY

CrBopuTn y BiKHIi, 110 BigkpueTbesa. Y pobOouiii obJacTi pos-

MillleHUI MaKeT CTOPiHOK OyKJiera.

3amnoBHITH TEKCTOBi Ta rpadiuHi OJIOKM TaHUMU:

1) Ha TUTYABHIi cTOpPiHIN (TPeTs KOJIOHKAa IIEepINoi CTOPiHKU
OykJieta) y Osorti Ha3Ba opraHisauii yBemits MiHicTepcTBO
OCBITM | HayKu YKpaiHW, Ha HACTYIIHOMY PAAKY — Ha3BY
BAIIIOTO 3aKJany;

2) mopmaiite TekcroBe moJie (maneab BCTABJIEHHA, komamma
Hopjatn TekcToBe Mnose), PO3MiCTITHL IO IEHTPY THUTYJIbLHOI
CTOPiHKM; BCTABTe Ha3BY 3aXO.1y;

3) momaiiTe TEKCTOBE IIOJie i PO3MICTITH BHUM3Y THUTYJIbLHOI
CTOPiHKH, BBEIiTh MaTy IPOBeIeHHSA KOHKYPCY.

Ha 3sBopoTHiii cTopiHIli OyKJieTa (Apyra KOJOHKA IIE€PIIIOL

cTopiHKm) B Os0K i3 Ha3Boro OpraHilauif yBemiTh peKkBiduTHU

3aKJany: agpecy, KOHTaKTHI TenedoHu, y rpadiuuunii 6JIOK

IomaiiTe emMOJIeMy 3aKJany.

¥V meprriii KOJIOHITI TEPINoi CTOPiHKYW, AKA MICTUTh TEKCTOBE

moJie 3 Ha3BOIO 3aroflIoBOK 3aHbOI MaHeni, po3MmicTiTe iH(OP-

MAallil0 IIPO BaIll 3aKJam.

Y mepmrifi KOJIOHIII ApPyroi CTOPiHKM gojaiiTe ILJIaH IIPOBe-

IeHHA KOHKYpPCY:

1) sminmiTe HasBy B TeKcToBOMY 0JjoIi Ha [1naH KOHKypCy;

2) 3MiHiITH BMiCT TEKCTOBOro OJIOKY Ha MEepesiK JOIOoBigauiB
0 TOPAAKY iX BUCTYIIiB.

B immmi xoJ0oHKY CTOPiHKMW BBemiThH iH()opMAIlii0 IIPO POOOTY

cexmiit MAH, cekmii BubGepiTh Ha cBiii poscymn.

30epexiTh OyKJIeT.

Amnajoriumo nm. 2 i 3 Bubepirh 11a0JI0H Bi3UTiBOK Ta 3aBaH-

TaKTe MOro JJis OIpAaI[fOBaHHAA.

BBeniThy gaHi y BisuTiBKU Ha OJHOMY apKyIIi.

36epexxiTs Gaiin i3 BisuTiBKamm.

3po0iTh BHCHOBOK II[OI0 MOXKJIMBOCTENH TEKCTOBOT'O IIPOIECO-
pa 3acToCOBYBaTHU T'OTOBi IIA0JIOHW JOKYMEHTIiB.
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NMpakTnyHa po6ota N°7

TEMA. BukopuctaHHA cTUniB gnsa opopMIIEHHA TEKCTOBUX
JOoKyMeHTiB. CTpyKTypa Ta 3MiCT fOKyMeHTa
3ABOAHHA: 03HanoMnTKCh i3 MOXINBOCTAMM pefakTopa oo
OMpauoBaHHA CTUMIB, CTBOPEHHA CTPYKTYpU Ta 3MICTy
KOHKPETHOro [OKYMeHTa.
OBJIAOHAHHA: komn'loTep, Nig'eAHaHNA O iIHTEPHETY, TEKCTOBUN
npouecop.

Xig po6otn
I1i0 uac pobomu 3 Komn'tomepom dompumyiimecs npasu. 6esnexu.

1 V¥V moBomy morxymenTi Word mepeiizites o crpiukm MOJAHHA
i B rpymni lNogaHHA 3amycTith kKomaHy CTpykTypa.

2 CrTBOpITH CTPYKTYPY HOBOTO [JOKYMEHTA:

1) y pobGouiit o6sacti HabepiTh B3aroJioBOK (HaIpHUKJIAMI,
BcTyn) i 3aBepiriTs ab6s3ai. 3BepHiTH yBary Ha moJie PiBeHb
Yy CTpiulli MeHIO;

2) Habepits 3arosoBok Po3gin 1. Kinemns abzaity;

3) HabepiTh 3arosoBok [laparpa¢ 1. Crpinxkamu Komaumu Pi-
BeHb IIepeMicTiTh 3arosioBok mo II piBHs;

4) HabepiTh 3arosioBok Po3pin 2 i mepemicriThk #oro mo I pis-
usa. Kinenp a6saiy;

5) BUKOHaTe KOMaHIY 3aKpUTU PEXUM CTPYKTYPU.

3 ¥V pexumi posmiTku cTopiHku micia cais Maparpad 1 Bcras-
te Maparpad 2.
4 3wminiTe ctuab Hanucanusa MNaparpad 2:

1) BuginiTs Texct lNaparpad 2; 3. AKNn CTUNb Ma€E HanMCaHHA
2) Bigkpuiite meHo Crunb i BubGepiTh TUII CTUIIIO 3aroNoOBOK 2. BBELEHOro TeKcTy?

5 Bigkpuiite caiiT Bikineaii, y IOIIyKOBIH PAJOK YBEIiTh TEKCT
Ictopia EOM.

6 KomiroiiTe TekcT 3 Bikinegii Ta 3amoBHIONHTE CTBOPEHUI JOKY- 4. AK 3MIHUNOCb HanMCaHHs
MEHT 3a JIOTiKOI0 CTPYKTYPH JZOKYMEHTA. TeKcTy?

7 BubepiTh po3Mip I0JA CTOPiHOK moKyMmeHTa — Ab.
8 TIlpocraBTe HyMepallilo CTOPiHOK V JOKYMEHTI.

9 omafiTe mepIly CTOPIiHKY 3 HA3BOIO IIOCEPEIMHI CTOPiHKN
IcTopis obuncnioBanbHOI TEXHIKM Ta BKAaMKiTh CBOE IIpisBuIIe
B IIPAaBOMY HUIKHBOMY KYTYy CTOPiHKHW. 3aBepIIiTh PO3SPUBOM
CTOPiHKH.

10 BcraBTe 3MicT Ha MOYATKY AOKyMeHTa. UM € TMOCUJIaHHA Ha
MepITy CTOPIHKY?

11 Buayuith HoMep i3 mepIroi CTOPiHKK ¥ OHOBiTH 3MmicT (BuOe-
piTe OHOBNEHHA HOMEPIB CTOPIHOK).

12 3wmimite HasBu posmginiB, 1100 BOHU BiANOBiZAJIM TEKCTY,

i 3HOBY OHOBiTH 3MicT (Bu6GepiTh OHOBNEHHA BCbOrO). 11, 12. 3epHiTb yBary Ha
, 12

3po0iTh BHCHOBOK IT[OZ0 IiATOTOBKU CTUJIIB OKpeMux (dpar- pesynbrar.

MEHTIiB TEKCTy IJA aBTOMAaTuU3allil CTBOPEHHS 3MiCTy.
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NMpakTnyHa po6ota N28

TEMA. ABTOMaTU30BaHe CTBOPEHHA MOKaXKumKiB. Makpocu
3ABJAHHA: 03HaIOMNTNCh i3 MOXIMBOCTAMM pefakTopa oo
CTBOPEHHSA Ta OMNpPaLIiOBAHHA TEMATUYHUX MOKAXKYUKIB i
MaKpoCiB.
OBNAOHAHHA: komn'toTep, nig'egHaHNin [O IHbepHETY, TeKCTOBUN
npotecop.

Xip po6otn
I1i0 uac po6omu 3 kKomn’romepom dompumyiimecsv npasu. 6e3nexu.

1  IIna momyky B iHTepHETI B afpecHUil PANOK YBEIiTh CJIOBA
MOH 6ynivr — Bigkpuernses caiitr MOH VYkpainu 3i crarrero
«IIporupia Oymiury». CropiHKy He 3akpuBaiiTe. CKomiroliTe
TEKCT CTATTi B HOBUHA JOKYMEHT.

2 TIlepeiigite go crarti Ha caiiti MOH Vkpainm i BuGepiTh mo-
cunauaa KopurcHi nocunaHHs wopo temu GyniHry.

3 Ha cropi"ni, o BigKpueThCs, NepedgiTh 3a ITOCHUIAHHAM
MpoTtugis 6yniHry B 3aknagax OCBIiTM: CUCTEMHMIA NigXig — Bix-
KpueTbcsa mocioumK. CkomiroiiTe cTopinku 4 i 5, ycraste
B JOKyMeHT. [laji mpaifioiiTe B TeKCTOBOMY IIPOIIECOpi.

4. [f[pumimka Ha NosABy NoriB 4  Buginite cmoso OyniHr. 3amycTiTh KOMaHAy: cTpiuka [locu-
y $irypHux pgyxkKax. Y BikHi, naHHA rpyna [MokaXumk [Mo3HauUnTN efneMeHT MoKakuuKa.

IO BIAKPNETbCA, NO3HauTe 5 Ilosropite m. 6 i 7 must cioBa OYNiHry, [4JIs cJioBa LibKyBaHHA
NOTOYHY CTOPIHKY I NIATBEPAbTE BuOepiTh BKasiBKy [lepexpecHe nocunaHHA, a B IIoje IOCHU-
KOMaHOaMn KHOMOK Mo3HaunTn. JaHHsa BBeHiTI) JVB. 6yniH|-‘

6 IlepemicTiTh BKa3iBHMK y KiHeIb JOKYMEHTa, 3alyCTiThb KO-
MaHAy: cTpiuka [locmnaHHA rpyma [lokaxunkllokakunk. Big-
pemaryiTe IIOKa3 CTOPiHOK Ha CBiil poscyn, kaamuiTh OK.

7 TlepemicTiTh BKa3iBHMK Ha IOYATOK CJIOBA OYNIHI ¥ GyIb-AKO-
My Micii moKyMeHTa.
8 [Ilepeiigits mo cTpiukm PO3pO6HYVK i 3amycTiTh KoMaHIy 3anu-
caTu MakpoC — BiKPUETbCA BiKHO BCTAHOBJIEHHA MaKpoca:
1) BubepiTh pekMM TIPUBHAUEHHS MaKpoca KJaBimam —
BiIKpUETHCA BiKHO AJIA BBEJEHHA CIOJYUYEHHS KJIABIII;
2) y BiKHi mepemicTiTh BKa3iBHUK y I0JIe BCTAHOBJIEHHS HO-
BOTO CIIOJIyYeHHS;

. 3) HaTHCHITL cronyueHHa kiaasim — Ctrl + Oygep-aAKy giTepy;
12. 3BepHiTb yBary Ha Tmn ) y YA y py

36epeskeHoro daitny 4) migTBepabTe, KaanmuyBinu OK.
9 BsexiTh y HOKYMEHTi CJI0BO LbKYBaHHA i BUZAiTh KJaBima-

MU KJaBiaTypu OyniHr.

10 IlepeiigiTe mo cTpiukm PO3pO6GHUK i BuKoHaiiTe KomMaHy 3y-
MUHUTU MaKpOC.

11 IlepemicriTs BKas3iBHMK Ha [OYaTOK iHIIOrO cJjoBa OyniHr
i HaTuCHITL crosyuenusa kJaasim Ctrl + Q. BinOymacs samina.
BukoHante TtectoBe 12
3aBaHHA 3 aBTOMaTU4YHOIO
nepeBipKolo pesynbraty

30epesxiTh HOKyMeHT y pesxumi [JokymeHT Word 3 migTpum-
KOI0 MaKpOCiB.

3po06iTh BUCHOBOK IIIOJI0 AOIiJIbHOCTI BUKOPUCTAHHS MAaKpO-
CiB Ta PiBHOrO BUAY NOCUJAHb Y MTOKYMEHTI.
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CTBOPEHHSA TA OMNPALIFOBAHHSA

OB’'EKTIB MVJIbTUMEAIA

5.1. NMoHATTA MynbTUMeaia.

KoayBaHHa aypio- Ta BlneonaHux

Csim 3miHIOEMbCA, C8iIMOBA naHOemis, NOB'A3aHA 3 KOPOHOBIpYc-
Hoto iHehekuiero 2020 poKy, 8HeC/Ia KOpeKmusU 8 Haule Xumms,
i 30kpema y cghepy oceimu. Ak 3miHUBCA hopmam nposedeHHs
8AWUX 3aHAMb?

Ilix BmsmMBOM piBHMX UYWHHWUKIB, Yy TOMY YHCJIi PO3BUTKY
KOMII'IOTEDHUX TEXHOJIOTi#, AaKIIeHT y CHUCTEMi OCBiTM 3MicTHUBCSA
B OiK AMCTAHI[IAHOrO CIIoco0y MPOBEIEHHS YPOKiB, BUKOPUCTAHHS
iHTepHeTY AOJa HaBYaHHA. Marepiaam 1boro posaijly JOIOMOMKYTH
BaM ONAHYBATH iHCTPYMEHTH, IO CTAIOTh AK HiKOJIM aKTyaJbHUMMU.

Bu BKe mosmaiiomuauca 3 BieoypoKamu, AKi BUMTEJi 3aImucy-
I0Thb, BUKJIQJAIOTh HA BJacHuil Youtube-xamaJ, a moTiM HagaioTh
TIOCUJIaHHSA, 100 B MOTJIM IIEPETVIAHYTH iX y 3PYUYHUH AJIA BaC Uac.

MynbTumepgia (8ig nat. multum — 6arato, medium — ce-
penosuiLe) — KOMMN'IOTEPU30BaHA TEXHONOTISA, AKa NO'EAHYE
pi3Hi cnocobu nofaHHA JaHMX Ha OOHOMY HOCIEBI.

PosBuTtork MynbTUMemiHUX TEXHOJOTIH € JIOTIiYHMM TIPOIOB-
JKEHHAM BIIPOBa/KeHHA iH(OpMAI[ilHMX cucTeM B yci cdepu
SKUTTA. 3raZiaemMo, AKi € 06'ekTu MyabTumezia (puc. 5.1).

KopyBaHHA ayaiogaHux

Bu B:xe BMmieTe KomyBaTu TeKcTOBi Ta rpadiuni o6’exktu. Temep
pOSIVITHEMO, SK BiIOYBa€ThCA KOAYBAHHS 3BYKY B ayIio00’eKkTax.
3rasaemo, 10 3BYK AK ()isWyHe ABUINE — Il KOJUBAJIBHUMN DPYyX
YaCTUHOK CepeloBUINA, fKe IOIIUPIOETHCA B IILOMY CEPEeJOBUIII.

OundpyBaHHA 3ByKYy — MOCNIJOBHICTb NePeTBOPEHHA 3BU-
YaHOrO 3BYKY B 3aKOJOBaHW LMOPOBUIA CUTHAN.

OsHaiioMuMoOCcs 3 IOPAAKOM Oii 3 omumdpyBaHHSA 3BYKYy. Ha
OIpuiiMad IIOJAETHLCSI 3BYKOBUII curHaj (mpuiimau — MiKpoQoH).
Ha AIIIIl nomaeThcA HemepepBHUII €JIeKTPOMATHITHUII CUTHAJ Mi-
KpodoHa, 3miNCHIOEThCA ONMU(PPYBAHHSI 3BYKY — IOUCKPETHU3AIlisd
Ta KBAaHTYBaHHSA OTpUMAaHOro curHaay. CurHaa y BULIALL ABili-
KOBOr'O KOy 30epiraeTbcsa B KOMII'IOTEpi.

CborofHi MynbTMefia € OgHNM
i3 HanmnepcneKTUBHILINX

i HaMNoONyNAPHIWKX HanpAaMiB
CyyacHoi iHbopMaThKN.

Voro meta — po3pobka
TEXHOJIOTi CTBOPEHHA

" onpaLoBaHHA MPOAYKTY, L0
nepegac iHpopmaLiio WIAXOM
BMKOPWCTaHHA 3006paxeHb

i TEKCTIB, AKI CYNpPOBOAXKYIOTbCA
3BYKOM, Bifieo, aHimaui€o

M iHWUMK Bi3yanbHUMM
edpekTamu.

2 S Texerost .
R

Puc. 5.1. Knacnoikauia o6’exTis
MynbTuMesia
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36eperkeHHA KOIbOPOBOro
BiJEOCIOKeTY 3[iNCHIOETHCA
3aBAAKN BUKOPUCTAHHIO

mogpeni RGB. 3miHa o6'ekTiB
BiiOYBa€ETbCA 3 OHAKOBOIO
WBMAKICTIO, NPOTe 3aKOAOBaHMWM
Bineodann matume BeMKUIA
po3mip.

EkcnepTHa rpyna 3 pyxomumx
306paxeHb (MPEG) — ue poboua
rpyna ISO/IEC, aka Bignosiga€ 3a
pPO3pO6KY Mi>KHapOOHUX CTaH-
0apTiB CTUCHEHHA, AeKOMNpecii,
06pO6KM Ta KOLOBAHOIO MofaHHsA
PyXoMUX 306paxkeHb, aydio Ta ix
no€aHaHHA. 3a3Bnyan MPEG npo-
BOOAUTb Ha PiK 4 3acigaHHA, Wwo
BKJIIOYalOTb MNJIEHaPHi 3acifjaHHA
Ta 3acifjaHHA Nigrpyn 3 BUMOT,
CcucCTeMm, Bifleo, KOAyBaHHA Bifeo,
3D Video Audio, 3D Graphics

i 38'A3KY. Y 3ycTpiuvi 6epyTb
yyactb fiecb noHag 400 ekc-
nepTiB i3 mamke 20 KpaiH. BoHu
npenctasnAwTb noHag 200 kom-
MaHiv, WO OXOMJIIITb YCi ranysi
3 BUKOPUCTaHHAM LMbpOBOro ay-
fio, Bigeo Tta mynbtumegia. Hapa-
3i MPEG BMBYa€e HOBi MOXNMBOCTI
OnA cTaHgapTi, AKi BignosigaloTb
notpebam megia-iHaycTpii (agpe-
ca canty mpeg.chiariglione.org/)

KoayBaHHA BigeopaHux

KonyBanusa B3BYKOBOI'O CYIPOBOAY BiZeomaHuX He Bigpisusa-
€ThCA BiJ KOAyBaHHS 3BYKY. 300parkeHHs y Bileo CKJIaZacThCA
3 OKpeMHuX KajJpiB, AKi 3MiHIOIOTBCA 3 IIeBHOIO uacToTom. Kampu
KOJYIOTbCA SIK PACTPOBe 300pasKeHHs — MOMiKcesabHO. SIKIo 3a-
KoAyBaTu BCi Kanpu, BigeomaHi Oyae MHOZAHO SAK IIOCJIiJOBHICTH
3MiHHEX rpa@ivEux O00’€KTiB, ommcaHuxX y IHU(PpPOBOMY BUIVISAII.

IcayroTh mporpamMu KOAYBaHHS Bifleo, SIKi BUKOPHUCTOBYIOTH
AJITOPUTMU CTHUCHEHHS BilleOmaHUX, — KOIEKI.

3aBIAKM aHAJi3y KOJeK BUABJISE i 30epirae kaapu, Ha AKUX Bij-
Oynacsa smiHa crokeTy. Jlawi 3i sMinamMu 36epiratoThCs B TOTOYHOMY
KaJapi BiJHOCHO IIOIepenHbOro, MPOMiMKHI Kaapu B3araJi He 36epi-
raioThecA. ICHYIOTE TAKOXK 1 immi moskauBocti. Hampukaam, y Bigeo-
CIOJKeTi, Yy IKOMYy Ha He3MiHHOMY TJi BigOyBaeThCcs PyX 00’€KTa,
Ha BCiX Kajapax, 3aJiAHWX y HbOMY, 3MiHU CTOCYIOTHCS JIUIIIE PY-
xomoro ob’exra. 30epiraerbcs TJIO i meAKi MOMEHTU PyxXy O0’€KTa.

o xapaKTepuCTHUK 30epe:KeHHs BileOfaHUX HAJNEKUTh KiJab-
KicThb KaApiB HaA CeKYHAY, PO3AijbHA 3JaTHICTHL 300pakeHHsd,
raubuHA Kobopy. PisHi craHmapTu CTUCHEHHA MAalOTh PisHI xa-
pakTepucTuku 30epekennsa. KoxxHuil xogex 36epirae Bimeodaiinu
y cBoemy Gopmari. IcHye Besmka KijgbKicTh Bigeo- i aymiodopma-
TiB, 60 BOHM CTBOPIOBAJIMCSA AJIs Pi3HMX HPHCTPOIB i MaroTh pisHe
mpu3HaueHHA. TexXHoJoril onmparfoBaHHA MYJIbTUMEIINHUX TaHUX
HEBIIMHHO PO3BUBAIOTHCS, IO 3YMOBJIIOE IOSABY HOBUX (hopMaTiB
daitriB i «BigMuUpaHHA» 3acTapiianx.

IMudpoBuit Bimeodaiin ckagaeTbcd 3 KOHTEHEpa i KozeKa,
BUpasKeHnxX pasoM y Bimeodopwmari. Konreitnep BimeodaiiniB cxo-
KU Ha KOPOOKY, B AKil MicTaAThcA pisHi mani, 36epiraerbcs Bi-
IEOmOTiK, ayaiomoTiK Ta imIimi meramaHi, Taki K CcyOoTUTpH.

Komex MoskHA pPoO3MIgfaTH AK IporpaMHe 3a0eslleueHHsSA, SdKe
JIO3BOJIAE BifleOJJaHUM B3AaEMOJIATH i3 30BHIITHIMU maTdopmMamu,
TaK II10, KOJU KOHTeHHep «JIOCTaBJIAETHCA» IIporpaMaMu pemary-
BaHHS abo mporpaBadiB, Bieo Oyae MOBHICTIO (PYHKIIOHAJIBHUM.

Q®opmaTtn aypiodannis

Posrnanemo HammomupeHinr aymiogopmaru Ta ix omwuc.

Onuc

OpavH 3 nepwunx aygiopopmaris. 3a3Bryali BUKOPUCTOBYETbCA As 306epiraHHA He-
CTUCHeHux aygiosanucis (PCM), ifeHTUYHUX 3a AKICTIO 3BYKY 3annciB Ha KOMMAKT-
aunckax (audio-CD). Y cepegHbomy 1 xB 3BYKY y WAV 3aiimae 6nu3bko 10 M6

Windows Media Audio — ¢opmaT komnaHii Microsoft, akuin 6yB npeactasneHni
AK 3amiHa MP3. 3a 3aaBot Microsoft, Ma€ 6ifibli BUCOKiI XapaKTEPUCTUKN CTUC-
HEHHA, NPOTe Lie CNPOCTOBYETLCA AEAKMMM He3aneXXHUMN TecTamu

- MP3

| TO iHWKX opMarTiB i3 BTPATOI AKOCTI, OOMeXy€ fjiana3oH BiATBOPEHHSA, AKNIA He '
- MOXe CMPUAHATY NII0AKHA, TM CaMUM 3MEHLLYIoun po3mip danny. Ha notounun
: MOMeHT MP3 — He Haiikpawuini ¢opmart WOAo CriBBigHOWEHHA po3mipy danny !

MPEG Layer-3 — Hanbinblu nowvpeHnin B CBiTi 3BykoBuin dopmat. MP3, aK i ara-

JO AKOCTI 3BY4YaHHA. [lpoTe BiH MIATPUMYETbLCA 3HAYHOK KiNbKICTIO MPUCTPOIB,

- i GinblwicTb KOpUCTYBauiB 36epiralTb CBOI 3aMUCK Came B HbOMY
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Onnc

. Bipkputuin dopmart, Akuin NiATPUMYE KofyBaHHA ayAdio pisHMMMK Kopekamu. Hai-
. 6inbw yacto B OGG BUKOPUCTOBYETLCA Koaek Vorbis. 3a AKiCTIO CTUCHEHHA pop-
. MaT MOXHa nopisHAT 3 MP3, ane npm UbOMYy MEHLU MOLWWPEHUI 3 TOUKU 30pYy :
nigTpUmKKM B aygionporpasayvax i nneepax. Came B OGG mobinbHi TenedoHmn 36e-
piraioTb Ta BiATBOPIOKOTb FOMIOCOBI NMOBIAOMIEHHA

3anateHToBaHWI ayaiodopmart, AKUA Ma€ BENUKI MOXNIUBOCTI (KiNbKicTb KaHanis,
YacToTN AMCKpeTmr3aLii) nopiBHAHO 3 MP3 i AKUIN Aa€ gewo Kpalle 3BYy4YaHHA 3a
TOro camoro po3mipy dariny. CborofHi € ogHUM 3 HalbinbL AKICHUX anropuTMiB
KoZyBaHHA 3BYKY 3 BTpaTamu. QopmaT niaTpumyeTbca GinbLIicTiO NPUCTPOIB

. MonynapHuin popmaTt CTUCHEHHA 6e3 BTpaT. He BHOCUTb 3MiH B ayfionoTiK i 3BYK, :
| 3aKO[l0BaHWIl 3a Oro JOMOMOroH, iAEHTUYHUIA opuriHany. YacTo BUKOPUCTOBY- |

€TbCA ONA NPOC/IyXOBYBAaHHA 3BYKY Ha 3BYKOBUX CUCTEMaX BUCOKOro piBHﬂ

ITopiBHAEMO MOKJIMBOCTI CTHUCHEHHA aymiodopmaris (puc. 5.2).

30 Mb
25 Mb
20 Mb
File Size
10 Mb
5Mb

File Format

30,4 Mb
WAV 30,4 Mb
WMA 15,6 Mb
MP3 4,2 Mb
15,6 Mb (192 kbos)
MP3 1,4 Mb
(64 kbos)
4,2 Mb
35MET28Mb g 4w
WAV WMA MP3 MP3 MP3 MP3

(192 kbos) (160 kbos) (128 kbos) (64 kbos)

Puc. 5.2. CTucHeHHs aygiodopmartis

®opmartu Bigeodamnis

Posrnaaemo mamnomyasapHiiri Bimeogopmaru Ta ixX OIuC.

Onnc

- MP4

- ®opmat € OfHVMM 3 HaMMONyNAPHIWNX ONA BUKOPUCTAHHA B IHTEPHETI, OCKiNb-
KN CTWUCKA€E Bifeo BUCOKOI AKOCTI Yy BifJHOCHO HeBenuKuUi po3mip. BcCi OCHOBHI
. nnatdopmun 0bMiHY nigTpumytoTb MP4, BiH JOCUTb WIMPOKO 3aCTOCOBYETbCA ANA
peparyBaHHs nporpam i opnanH-nporpam. ®opmat 6yB BBeAeHWU TiE CaMOL0
| KOMAHZOM0, WO BCTAHOBWMA CTaHAAPTWM CTUCHEHHA aygio Ta Bigeo: The Moving
Pictures Experts Group ([pyna ekcnepmie 3 pyxoMux 3006pa<eHb)

WMV (Windows

Qopmat 6yB po3pobneHuin Microsoft i € ocHoBHMM Tunom Bigeodainis, nig-
TpumyBaHux OC Windows. QopmMaTt nonynapHWi ANAA OHMAWH-BUKOPUCTAHHS,

Media Video) OCKifIbKN He 3aliMa€ 6arato micua i Bonopgi€ e 6ifbl KpalymMy MOXIMBOCTAMM
CTUCHEHHS, HiXX MP4
HaiinonynapHiwmin KoHTeliHep, po3pobHKom Akoro € Microsoft. Y daiinax Tako-
AVI ro TMNy MOXyTb 30epiraTuca ofHOYacHO ayfio, Bifeo, TekcT i rpadika. fonosHa

nepesara AVl nonAarae B ToOmy, WO MOro NiATPUMYIOTb MPAKTUYHO BCi NONYNAPHI
naeepmn Ta CyyacHi NpucTpoi
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Q®opmart

.......... ) Onnc

AVI
(Audio Video
Interleave)

Qopmat CyMiCHUN i3 LWMPOKUM CNEKTPOM Mefianfieepis, BUrOTOBEHMX O i nicna
1noro Bunycky B 1992 poui. BiH mae WnMpoKknin cnekTp KOAEKIB i Mpautoe B Pi3HUX
cnctemax, Takmx ak Windows, Macintosh i Linux, Tomy 3a3Buuyaii BUKOPUCTOBY-
€TbCA 32 3aMOBYYBaHHAM AfA 36epiraHHA Bigeo Ha Komm'ioTepi. 3 iHWOro 6oKYy,
NOro BUCOKY AKICTb MOXe YTPYAHWUTM CTUCHEHHA Bifeo, i uen dopmaT Bigeo
Moxe 6yTn He igeanbHVMM A1 NOTOKOBOrO MepefaBaHHA

MOV
(Apple QuickTime
Movie)

Qopwmar, akni ctBopeHunn Apple gna QuickTime Player i Akuin yBakaeTbca of-
HUM 3 Hanbinbw nprBabnuesmx ¢opmartiB Bigeo. Moxe 36epiratv aygnio, TEKCTOBI
Ta BigeoedeKTn AK HacNifoK, Moro GyHKUIT i AKICTb 3alimatoTb HGaraTo micus. Ta-
KOX Le GpopmaT CyMiCHUI 3 BEIMKOIO KiNIbKiCTIO MaTGOpPM OHNalH-0OMiHy

AV1
(AOMedia Video
Codec 1.0)

MopiBHAHO HOBMI Bifeokogek (pik Bunycky 2018-1), creuianbHO PoO3pobneHnin
L/151 NOTOKOBOTO NepefaBaHHA B iHTEpHETI. TO6TO BiH Ma€ AifiCHO rapHi MOXNBO-
CTi cTcHeHHsA. AV1 3abe3neuye skicTb Bigeo Ultra HD 6e3 niueH3iliHux Bigpaxy-
BaHb. OCKiNbKM 1Oro po3pobKa MigTPUMYETbCA BEIVKMMM Fasly3€BUMN TPaBLsAMU
(taknmm sk Google, Apple, Netflix, Amazon Ta iH.), OUIKYETbCA, WO HANOAVKYMMU
pokamu popmat Oyge MigTPMMYBATUCA MPUCTPOSIMM Ta matGopmamuy BCiX LmX

MKV

DopmaT Bileo KOHTelHepa BWCOKOI YiTKOCTi, BKIIOYaE Bigeo, aygio, cybtutpu
ToWo. Y HbOMYy MOXe 36epiraTucs Kifibka 3BYKOBUX [OPIKOK Ha Pi3HMX MOBaXx,
nig yac nepernagy HaBiTb y BUrNAAi dannis po3mipom y Kinbka rirabant He byge
«NPOBUCAHHA» | YMOBINIbHEHHA

@ 3anuTaHHSA AN NepeBipKM 3HaHb

1 Lo Take mynbTMMepia?
06'eKkTiB MynbTUMeSia.

lLlo Take kopek? 3 yoro BiH cknagaceTbca?

lLlo o3Haya€e CTUCHEHHA?

ByBaTVM GOPMATU i3 CTUCHEHHAM?

5.2. lNporpaMHe

HaBepitb npuknagn 4 Y yomy nepeBara BMKOPWUCTaHHA ¢opmarTiB
WMA i WMV, Konn Bn npautoeTe Ha Komn'loTe-
pi 3 OC Windows?

5 TomipkynTe, Hagiwo 6yno cTBopeHo Ekcnept-

Hasiwo Bukopucrto-
Hy rpyny 3 pyXxoMux 306paeHb.

6 Uu BiOpI3HAETbCA KOOYBAHHA TEKCTY i 3BYKY?

3abe3neueHHs Aonsa onpayroBaHHSNA

06’ekTiB MynbTMMepia

@ lMpuzadaiime, AKUMU NPOZPAMAMU  MOXHA ONPAULOBYEAMU

Heaki mynbTmegianporpasavi
npv3HayeHi 4na BifTBOPEHHSA
TiNbKK aygio- abo Bigeodarinis
i HAa3MBalOTbCA, BIAMOBIOHO,
nporpasavi aygio (aydionseepu)
i nporpasaui Bifgeo
(8ideonneepu).

ayodio- ma 8i0eo0aHi.

Hnsa omparoBaHHsA 06’€KTiB MyJbTiMenia po3pobJsieHO 6Garato
mporpam: IUIeEpH, rpabepu, KOHBEPTOPH, PEJAaKTOPH, CTYHIil.

MNporpaBau mynbTumegia (megianneep, aHrn. Media
player) — BuA KOMM'IOTEPHUX MPOrpam, NPU3HayYeHnx ans
BIATBOPEHHA MynbTUMeAiiHMX dannis.

Icaye BesmuesHa KiJIbKOCTH PiBHOMAHITHUX IIIeepiB (puc. 5.3).
Cepen HUX KOPUCTYBaui 3aBiKAU MOXKYTb OOpaTH IIOTPiOHWH im.




Posriiaremo meski 3 0e3KOIITOBHUX IIJIEEPIB 1 iX omwmc.

Mporpama Onnc

MoTy>XHUA nporpaBay AnA BiATBOPEHHA OGinbIOCTI
aypio i Bigeopopmartis (MPEG-1, MPEG-2, MPEG-4,
DivX, DVD, VCD), wo noefgHye BUCOKY AKICTb i ner-
KicTb B ynpaBniHHi. OfHi€lo 3 0cobnmnBoCcTe € MOX-
NUBICTb NPOrpaBaHHA MPaKTUYHO OyAb-AKOro Tuny
NMOTOKOBOrO (streaming) Bigeo

be3kowToBHMI Bigeonneep, WO [O3BONAE BiATBOPIO-
BaTU Ha Kommn'totepi dpannm y dopmati MKV i 3abes-
neyye MOBHOLHHe MiATPUMaHHA Uboro ¢opmaty

MoTyXHWIA Megianneep, WO Mae 6arato KOPUCHUX
ocobnuBocTel i HanawTyBaHb, Hanpuknag BiATBO-
pPeHHA APYroi 3ByKOBOI AOPIXKKM

Bbe3KoWTOBHNUIA MporpaBay, fAKUA BiATBOPIOE 6inb-
WicTb MonynApHWX aydio i BigeodopmaTiB, Mae
LWMPOKMIA BUGIp CKiHIB i KONbopy 0bOPMIEHHA, MOX-
NMBICTb MpOrpaBaHHA MEBHOrO Bifgpi3ka matepiany
(noyaTkoBa Ta KiHLieBa TOUKM)

VLC Media
Player

MKV Player

Media Player
Classic

KMPlayer

@ pabepun — nporpamu, siKi faoTb 3MOry 3axonuTu Bigeo (Bia

aHrn. Video capture — 3axonneHHA Bifeo), NpoLuec nepeTeo-
PEHHA BifeocurHany i3 30BHIWHbOroO AXepena B UMPpoBuil
BiJEOonoTiK 3a [JOMOMOroK MepCoHaNbHOrO Komm'iotepa Ta
noro 3anucy y Bigeodaiin 3 MeTo Noaasnblworo o6pobneH-
Hs, 36epiraHHA abo BiATBOPEHHS.

3axomuTy Bileo MOKHAa i3 30BHIIIHLOrO HOCig abo 3 eKpaHa
MoHiTOpa (BecTm 3amuc irop, (ispMiB, poOUTHM CKPiHIIOTH, IIPU-
YoMy SK yChOT'O BiKHAa, TakK i oOpaHoi ginsgukwu). BiabiricTs 3 HUX
Ma€ HMOBHUI HaOip HeOOXimTHWMX iHCTPYMEHTIB IJis 3aXOILJIEHHS Bi-
Ieo 3 eKpaHa 3i 3BYKOM.

Ho HaubigbIn momwmpeHUX TI'pabepiB HajekaTh: Movavi Screen
Capture, Bandicam, Camtasia Studio, Icecream Screen Recorder.
Binem peranbHO Tpo paboTy 3 mporpaMaM¥ 3axXOIJIeHHS Bileo
mu 1moroBopemo xaJji (§ 5.3).

KoHBepTOpu — KOMM'IOTEPHi Nporpamu, AKi NepeTBOpPIOITb
HaHi, nogaHi y danni, 3 ogHoro ¢popmaty B iHLIMWNA.

Icaye Gararo Ak myaTHUX, TaK i OE3KOIIITOBHMX KOHBEPTODIB
(puc. 5.4). ¥Yci iX Jerko BUKOPUCTOBYBaTH, BOHM MalOTh iHTYi-
TUBHO 3pO3yMijimii iHTepdelic, BeJWKWUU BUOIp HiATPUMYyBaHUX
dopmariB, BHCOKY IIBUAKICTL KOHBepTallii, 6araTopyHKIIiOHAIb-
HicTh. ITomisk HaAUOIIBINT mONMyJIAPHUX HEOOXigHO HacaMmIilepen Ha-
sBaru Format Factory, Movavi Video Converter, Wise Video Converter
Pro, Any Video Converter Free, Total Video Converter.

IIle omHMM CyTTEBUM IIPEICTAaBHUKOM IIPOTrpaMHOro 3abecre-
YeHHS OJIS OIIPaIllOBaHHsS MYJbTHMEIia € BimeopemaKTOpH.
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C@mﬁ}?g,

Media Combo  BS KM
Player Player Player player

00.:

ALL AMP VLC Media Daum
Player Player  Player

Puc. 5.3. Jlorotnnu
HanonynApHILINX Nneepis

Movavi WiseVideo Any Video
Video Converter Converter
Converter Pro Free
e V
Free Format  Freemake
Studio gna  Factory Video
Windows Converter

Puc. 5.4. Niktorpamn
HaMOLWMWPEHINX KOHBEPTOPIB

IcHye 6araTo BifeopenaKkTopis:
PinnacleStudio, Free Video
Editor, MS Producer, Adobe
After Effects, Adobe Premiere,
Ulead MediaStudio, SONY Vegas
Pro.
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Bineopepgaktop — Le nporpama, Wwo MicTuTb Habip iHCTPY-
MEHTIB, 3a [JONOMOroI0 AKMX CTBOPIOIOTL i peAaryioTb Bifeo-
darinn Ha Komn'toTepi.

BigeopemaTropu mominAThCA HA ABiI Ipymnu: JileHsilHi (ToOGTO
mwiIaTHi Ta 3 BigKpuTuM Komom) i Oe3koriToBHi. O3HaioMmmocs
3 TPiIAKOIO JIiJiepiB cepen JIilleH3iMHUX BiJeopemaKTOpPiB.

Mporpama Onuc

BBarkaeTbCA NpOBIAHMM MpPOrpamHUM MakeToM ANA pedaryBaHHA Bifeo AK y ra-
Adobe Premiere | ny3i KiHOIHAYCTpIi Ta TenebauyeHHA, Tak i iHTepHeTy. TBOPYI IHCTPYMEHTN, iHTe-
Pro rpauis 3 iHWUMKU NporpamMamu N Ciy»k6amu, a TaKOX MOTY>KHi TEXHOJOFIT faloTb
3MOry NnepeTBOPIOBATU Bifeo3anncy Ha AUBOBWXKHI ¢inbmy Ta Bigeo.

: . BipeopepakTtop Bif komnaHii Apple Tpoxu noctynaetbca B nonynAapHocTi. [poTe
¢ Final Cut Pro . BU3HAETbCA OfHWUM i3 Kpalux iHCTPYMEHTIB ANA NpodeciiHOro MOHTaxy Bifeo. |
MepeBarot LbOro Bijeopefaktopa € CNPAMOBAHICTb Ha PobOTY 3 ApOHaMM

Vegas Pro AK i OyAb-AKNIA HWWIA BifeopefakTop, MICTUTb BENUKY KOJMEKLio 3BYKOBI edek-
TiB Ta NpodeciiHNX aydio NnariHie; Npyv MOHTaXi AO3BOMAE POOUTU AUHAMIUHY
PO3KaApOBKY, Ma€ BOYAOBaHi TaMnaniHW; NaHUIOXKN creledekTiB Ha 4X pPi3HMX
piBHAX, NpodeciiHi onuii rpenanHry, ctabinizauia Bigeo Ta BiACTEXEHHA pyXy

Cepen 0e3KOIITOBHUX MPOTrpaM HeEOOXimTHO Has3BaTH HacaMIIe-
pen nBa Bimeopemakrtopu Canva i Filmora Video Editor. Synunu-

3apeecTtpyBatich y Canva MOCh Ha HHUX TPOXU AeTaJbHiIle.

[yXe Nerko: 3a [ONOMOTO Canva (canva.com/uk ua/) — 1ie 0e3KOIITOBHA OHJIAWH-TIJIAT-
o6nikosoro 3anucy Facebook dopma nnsa nmusaiiHy, 3a JOIMOMOIOI0 SIKOI BH MOJKETEe CTBOPIOBATU
a6o Google. Micns yboro BiI]EeO. Micturs Beﬂmc'y §i6ﬂiOTeRy I_I:Iii6JIOHiB, CTAaHIAPTHUX Bizgeo,
MOXHa 06paTin TN AN3aiiHy: aHiMOBAaHUX €JEeMEHTIiB i KOMIIO3UITifl MJis CTBOPEHHS KOPOTKOT'O
Bineo, Bineo ans Facebook, Bizeo Ta iioro myOJsikarii B iHTepHeTi.

Bineo 3i cnaigamu, Bigeokonax, Mo:xkHa BuKopucTOByBaTu (QoTorpadii, sobpaskeHHS 3HAUKH,
Bineo ana YouTube, IcTopis ans imrocrparrii, amimarii, HaKkJIeWKM, Ta iHmMUX rpadiuHUX ejieMeH-
Instagram a6o 3acTaBka anst TiB, c'rluaopeHI/Ii( I'Ipoq)ecifl‘HI/IMI/I IusaiiHepamMu, ab0 CTBOPIOBATHU
YouTube. BJIACHUH IM3alH Pa3oM 3 iHIMMMM KOPUCTYBadaMU 3a JOIIOMOTOIO

iHCTPYMeHTy cIiBIpari.
He wmenm mnonyaspuuM BigeopemaxkTopom € Filmora Video

YacTe OHOBJIEHHA Ta Editor. Ils mporpama He 3ailiMae 0araTo MicCIig Ha KOPCTKOMY
HapoLlyBaHHA GyHKLioHany IVCKY, IIBUIKO 3aBaHTasKye€ MaTepiaJ i Tak caMo HMIBUIAKO IIpa-
pobutb Filmora Video I[I0E, HE € pecypcos3aTpaTHOl. BimeopemaKTop O3BOJSE BUKO-
Editor BigMiHHVUM CTapTOBUM HyBaTH MOHTaX OyAb-KOI CKJIAJZHOCTi, IIpaIljfoBaTyU 3 Pi3HUMU
iHCTPYMEHTOM NS OMaHyBaHHSA ¢dopmaTamMu, Mae BeJlMUe3HYy KiJbKicTb pisHOMaHITHUX BOYZXO-
BiJEOMOHTaXy HOBaUYKOM. BaHux e@derriB. KpiMm Toro y BijbHOMY goCcTymi B mMaraswHi Bif

BUPOOHWKA MOKHA JOMOBHUTU PiBHUMH IepexojaMu, edeKTamu,
MY3WYHUMHN KOMIOBHUIiAMH TOIo. PobGoTa 3 BiZjeo Ha YacoBiii
cTpiuni (timeline) npocra i iHTYiTUBHO 3pO3yMiJja.

@ 3anuTtaHHA ANA nepeBipKM 3HaHb

1 Onuwite Knacnoikauito cMcTem onpawtoBaHHs 3 fAki cuctemy onpautoBaHHA aydio- Ta Bifgeopa-
MYNbTUMERINHUX AaHWX. HUX BN BUKOPUCTOBYETE?
2 HaepiTb NpuKnagn BUKOPWCTaHHA rpabepis 4 HaBegiTb npuKknagn 3acTocyBaHHA Bigeopek-

Ta KOHBEPTOPIB. TOpiIB.
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CTBOpPEHHSA1 ayaio- 1 BiaeodparMeHTIB

Yu 0osodusiocs eam cmeoprosamu 8/1dcHUl 8i0eoKsin?

Ilepir Hixk cTBOPUTH KJIiI, IMOTPiIOHO IMpMHAKMHI OTpuUMaTH Bi-
meo. A 1100 sammcaTH Bileo 3 eKpaHa MOHiTOpa, He00OB’SIBKOBO
CTOATU IIepel HUM 3 Bifmeokameporo. IcHye 6esjiu mporpam, IIfo
3aXOILIIOIOTh BCe, IO BimoOpaskaeThCsS HA eKpaHi, 1 3amuCcyoTh
3BYK, KU BUBOJUTHCSA HA KOJOHKM YU HaBYIITHUKU (puc. 5.4).

IIi mporpamMm 0e3KOINITOBHI Ta IJaTHi, 3 IMOTY:KHUM (QYHK-
mionasiom i MiHiMaJgictTmuui Tomro. OsHalioMHMOCS 3 IX OIMCOM
y Tabaumi meranpHine. Mu ik 3 BamMu IpaioBaTuMeMo 3 ShareX
(getsharex.com/) — opHieto 3 HaWKpaIMX 0E3KOIITOBHUX IIPOrPaM

S

OBS Studio FastStohé Capture

@ BANDICAM

CamStudio Bandicam

Puc. 5.4. lorotunu nporpam

IS 3aXOIJIEHHSA Bifle0 Ta CTBOPEHHS CKPUHIIIOTIB.

3axonyieHHA

Mporpama Onuc
BeskowToBHa GaratodyHKLiOHanbHa Nporpama, sika JO3BOJSIAE BeCTU 3anuc abo
OBS Studio TpaHCNALUi0 B Mepexi He nuie Toro, wo BigbyBaeTbca 6e3nocepeHbO Ha ekpa-

Hi, @ 1 Bigeo 3 iHWWNX NPUCTPOIB (HanpuKknag, 3 Bebkamepwn).

FastStone Capture

Jyxe noTyxHa 6e3KOWTOBHA Mporpama LA KOPUCTYBaHHA B OCOOMCTUX LinAx
Ta OCBITHI AiAanbHOCTI. BoHa MOXe AKICHO 3amucyBaTu Bifeo 3 eKpaHa, pobuTu
CKPVHLWIOTK, pefdaryBaTti Ta nepernagartu ix; MoXe 3anvucyBaTu Bileo Ta CTBOPIO-
BaTN CKPWHLLOTY, AK BECb €KpaH, TaK i OKpeMy MOro 4acTuHy.

FastStone Capture BMKoOHaHa B CTWAI «MiHIMani3m», i MEHIO [OCTaTHbO KOMMAK-
THe Ta 3pyuHe. [lo HefonikiB MoXHa BifHecTn opieHTauito Ha OC Windows.
Mporpama po3sonse 36epiraty pesynbraT PO60TN B HAMGINbLL MOLWMPEHNX Bige-
odopmatax, Mae b6arato nnariHie Ta cTabiNbHO NpaLoe NPaKTUYHO B YCiX onepa-
LiNHMX cucTemax.

CamStudio

be3kowToBHa Nporpama, NpU3HayeHa ANA 3anncyBaHHA BCbOro, IO 3HAXOAUTb-
CA Ha ekpaHi komn'loTepa. [lo3BonsAe Bectn 3anuc y ¢opmatax AVI, MP4 i SWF.
FastStone Capture — HenoraHuii BUGIp ONA TUX, XTO CTBOPIOE HaBYasbHi Bige-
OKypcu, npeseHTauii, irpose Bigeo. Cepen nepeBar — i MOXNMBICTb AodaBaTu
edeKkTV Npu nepemilleHHi Ta HaTUCKaHHI Kypcopa. FastStone Capture nigTprmye
¢dopmatn BMP, GIF, JPEG, PCX, PNG, TGA, TIFF i PDF.

Bandicam

MnatHa nporpama ana Tux, XTo N0OWTbL 3anucyBaTu cBoi Aii B irpax. Lle gyxe
AKiCHa mMporpama Ana 3axonfieHHA Bifeo Ta CTBOPEHHA CKPUHLLOTIB AK BCbOro
eKpaHa, TaK i noro yactuHu. Bandicam po3Bonse 3anucyBaTtu Bifeo MPakTUYHO
B Oyfb-AKMX irpax: Ta y Halpi3HOMaHITHiWKX gofatkax: Skype, Bebkamepw, Bige-
ouyaTtu, NPoCcTo 3 poboyoro cTony.

IIporpama ShareX BcTaHOBIIOETHCA OYKBAJBHO V ABa HATHUCKAH-

Ha. Ilicaa neprmroro samycky ShareX y rosoBHoMy BiKHI BU mmo0adu-
Te IMOTOYHI HAJIAINTYBAaHHSA rapAuMX KJIABII IJIsd 3aIuCy eKpaHa
abo ioro obOjsacTi, a TaKO)X CTBOPEHHS CKPHUHIIOTIB (puc. 5.5).

Hoctyn mo inmwmx (GYHKIIA 3axOIJIeHHS, HAIPUKJIAL, 3allu-
cyBaHHs Bifeo B amimoBammuii GIF abo posmisHaBaHHS TEKCTY 3i
CKPUHIIIOTY, MOKHA 3HAWTM B pO3Aisi 3axonneHHA (puc. 5.6).

ShareX
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& ShareX 13.1

T Zaxonumn

4 Busanraxviru

Po3pnin 5

PoBosi npoLeck

=2 IncTpymMeHTH

2 lNMicna sasgaHHA 3axonneHHa

£ Nicna 3as83HHA BUBAHTANEHHA

&4 MpuzHauenua

[oToYHI NapaMeTpu rapaYvx KiiasiL:

Ctrl + Print Screen | Capture region

Print Screen | Capture entire screen

Alt + Print Screen | 3axonmneHHA aKTMBHOrO BiKHa

Shift + Print Screen | lNouyatw/aynuHuTy 3anuc obnacti ekpaHy

Ctrl + Shift + Print Screen | Moyatu/aynuHuTy 3anue 06nacTi ekpany (GIF)

$¢ Hanawmyeansa sa8ganus...

ana BaHHA NMpOrpanM...
H

B Hanawrysanus rapaqie knasiw...

B Texa zHimxie...

& leropi...

BR |cropia sobpaxets...

= Hosunn

£ Hanarogwennn

=

3aX0NUTH
4 Busartaxumn
PoBoui npouecu

=5 |HcTpyMeHTH

Micna 33843HHA 38X ONNEHHA

) [MicnA 3354aHHA BUBIHTAKEHHA

= 3 HanawmysarHn 328gaHHs...
& Hanawrrysanna nporpamu...

Bl HanalsmysaHHa rapaqin KAasiLL...

ﬁ Texa sHimMKis...

&= Icropin...

B Icropin sofpakens...
7 Hosunm

& Hanarogwerna

% MNaoxepreyeamm...

Wi Mpo nporpamy...

b, 4

Hooo@a inaN=

elr e

Pnc. 5.5. TonoBHe BiKHO nporpamu

BigkpuBmiz nyHKT [licna 3aBAaHHA 3axOMieHHA BU mobauwure,
1[0 caMe IIporpama Oyae BUKOHYBaTH Biapasy IIicjs TOro, Ix OyB
3po0eHnii 3HIMOK eKkpaHa abo 3aIrcaHo Bijleo poOOUYOTO CTOJIY
(Bupmiseni myHKTM — BKJIIOUeHi). Bu Mo)keTe BiZiMKHYTH HeIIo-
TPiOHi TYHKTU i BBIMKHYTH HeoOXimHi.

Armo BigiMmxayTH 36epertn 306paxkeHHA B ¢ain i BBIMKHYTH
36epertn 306parkeHHA B ¢dann AK, TO mmig yac 30eperKeHHS CKPUH-
mota abo Bifeo BimoOpasKaTUMeThCs Aiajor BuOOpPYy Miciida 30epe-
KeHHA (iHaKIme — 30epe)KeHHA B CTaHAApPTHY manky) (puc. 5.7).

s_‘"“’ S MoTo4HI NapameTpu rapAYux Kiagil:
Bixno
Monitop ) Setom ipatle Clrl + Print Screen | Capture region
OBnacre H= HCTpYMERTH sen | Capture entire screen
acTh (CnpoLeHo) e B
acTh (NposopicT)
Ocratnn obnacre
3anuc expany T ¥ peaakTo HEHE
3annc expany (GIF) & Ha 3 Konirosatn so6pascenns y Gydep obminy
3aUONABHHA 3 NPOKPYUYEIHHAM. .. ANBLLTYBAHHS P saTh 306pas

ABTOMATAYHE ZAXONASHHA...

Moxazatk exasignmuk

Sarpumxa ans ninka Oc

Buganuti daiin noxansHo

Puc. 5.6 . MeHi0 KOMaHaW «3axonuTimny» Puc. 5.7. MeHto KomaHan

«[licns 3aBoaHHA 3aXON/IeHHA»



s poboTH IporpaMu BasKJIMBO BMiNCHUTH HAJAIITYBaHHI:
HanawTtyBaHHA 3aBgaHb — 3anuc eKkpaHy — HanawTyBaHHA 3anucy
ekpany. Axmro nyukT LWUnsax go ffmpeg Bumineno uepBoHuM, TO Ha-
THUCHITH 3aBaHTaXXUTW 1 3aBaHTa’KTe IOTrO.

¥ BikHi HanawTyBaHHA 3aBjaHb MOXKHA HAJIAIIITYyBaTU IlapaMe-
TPU EeKCIIOPTY Bizeo (mas OinbImocTi 3aBHaHb, MOB’A3aHUX i3 3a-
IIMCOM POOOYOTO CTOJIY, BiK€ BUCTABJIEHI ONTHMMAJIBLHI ITapaMeTpu).

AJnroputMm 3ammcyBaHHSA 3BYKY
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@)

KomnoHeHT ffmpeg notpibHMi
LA KOLOyBaHHA Bileo 3 eKpaHa,
a TaKOX BUKOPUCTOBYETbCA

y BOyaoBaHOMY KOHBepTepi
Bineodarinis.

% My Documents . \Share X\Tools\fimpeg.exe

[xepena

’—'.Un sue oo FRmpeg

Criogm

zeaHTaxum

KpOK 1 x264/%265 WPE  Xdd  NVENC GIF  AMF| | WA Opus Vobis
Puc. 5.8. MeHto
«HanawTyBaHHA
KOMaHa»
Kook 2 HaTtucHiTb cnonyuyeHHAa knasiw SHIFT + PrintScreen i Buginitb Kypcopom Ty minsH-
P Ky eKkpaHa, Ky noTpi6bHO 3anucyBaTtu
Kpok 3 HaTtucHitb knasiwi SHIFT + PrintScreen — ue npuBefe [0 3YyNWHKN 3axOMNyeHHA

BukonaBmu xomanngy HanawTyBaHHA 3aBAaHb — 3aBaHTaXeH-
HA — IMeHa ¢dannis, Mo)KHA 3amaTu IMA0JOHU AJIA iMeH CKPHUHIIIO-
TiB i Bigeo. [locTymHi 11T BUKOPUCTAaHHS B ITa0JIOHAX mapaMeTpu
3’ABJIATHCA B MEHIO IIPY HATUCKAHHI B IT0Jie BBeJeHHA ITa0JIOHY.

3a [gomoMoror KoMaHAW HanawTyBaHHA 3aBAaHb —> 3aXxomnseH-
HA — Po3nisHaBaHHA TeKCTY MOYKHA 3MIiHUTU MOBY 3a 3aMOBUYBAaH-
HAM JJIA PO3IIisHABAHHS TEKCTY 3i CKPUHIIOTIB Ha OOHY 3 TPUJI-
IATH 3alPOMOHOBAHMX. 3a 3aMOBUYBAHHAM BUOPAHO aHTJIiHCBHKY.

Y posginmi lapAdyi KnaBiwi MOKHA 3aJaTU BJIACHI IIOETHAHHSA
KJaBiMI AJid pisHUX [i#l, HomaTu HOBi Ail 3 HOBUMU MOETHAHHAMU
abo BUJAJUTHU Ti, K1 HEe BUKOPUCTOBYIOTHCH.

@ 3anuTtaHHA ANA nepeBipKM 3HaHb

1 Konu popeyHo ckopurcTatTUcA Nporpamoro 3a-
XOMJIeHHSA Bifeo?

2 fKi OCHOBHi QYHKLUiT Nporpam 3axornneHHs Bi-
Jeo? HasegiTb npuknagm Takmx nporpam.

Y cnncky 3pobneHnx
CKPVHLLOTIB i 3anucaHux Bigeo
MOXHa BMKOHATK Ail Haj HUMK,
KnayHyswu MNMKM notpibHui
enemeHT. [1o peuyi, CKPUHLLIOTN
[0 MaTepianie naparpada
3p06/eHO 3a AOMNOMOroH0
nporpamu ShareX.

3 lepeniuiTb cNocoby CTBOPEHHA CKPUHLLOTY.
4 Onuwitb anropmutm 3anucy aHimosaHoro GIF.

5 flKk MOXHa pPO3Mi3HATU TEKCT 3i CKPUHLLOTIB?
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5.4. NMNo6bynoBa aynio- U BigeopsaAy.-
dopnaBaHHsA A0 Bigeoksiny edekTiB

:é} Bu 2omosi npucmynumu 0o cmeopeHHs 8i0eoKsiny?

Ha cTBOpEeHHA BifIEOKJIINIB MU KOPUCTYBaTMMEMOCHA KiHOCTY-
miero Windows Live — e xommouernT OC Windows. Pob6oue BixkHO
KiHocTygii Windows moginerno Ha wormpu pinaaku (puc. 5.9):

| fonosHa | Animaujii BizyanbHi epexn Npoexr Bwrang 1

8 X rﬂ @ BigcopeSxamepn (8] 32ron0B0K | [ e = ]. . [ % | 2l |

. » : i’ ¥X | - b

D B h—l /* 3anmcarm gnxropeokmin [ Nignie il 1° - y T §
B¢ it i Oogamm Texcr ~ s 2 E_': " — | | a @ _ | 36epertn | Ysifitm
Ta potorpadil  mysnwy - [ 3nimox | Twrpm ~ A AYE == | ==l | dinem= i

Eydep 06Miny Oopasanna Temu asTodinbmy PeparysanHs CnineHmil gocryn b

@ Krauwims TyT, wob neperaNiy™ Bigeosanuan Ta GoTorpadii

R ——

etecceccccecesccscececcsces,

v

. .

®e000000000000000000000000000000000000000000 0 A Y e R S R TR RN L PR PR R R R ]
— = ]

1 — o6nacTb BK/IAAOK, e MOXHa MobaunTi OCHOBHI 2 — MaHeslb YNPaBJliHHSA, AKa 3aleXHo Big BUOpaHOI

HanpAMKK po6oTK Ta cnocoby HanalTyBaHHA BK/TAAKM Ma€ Pi3HUIN Habip iHCTpPYyMeHTIiB
nporpamu. i BignosigHO BUrNAn

Lle Bknagkn OcHoBHe, AHimauif, BisyanbHi 3 — BIKHO nonepegHbOro nepernAgy, e MOXKHa
edpekTn, MpoekT, Bug, a TakoXx OCHOBHE MEHI0 NPOKPYTUTU 3aBaHTa)KeHUI BiAeOPONMK
camoi nporpamu, e BOHa MPOMNOHYE CTBOPUTH, i nobaunTn pesynbTaTy CBOIX AN

BiIKpUTU abo 36epertn NPoeKT, onybnikysaTn 4 — BIiKHO MpPOEKTY (penaryBaHHA abo

abo 36epert ¢inbm i OTpMMaTK AOBIAKOBY PO3KaZlpOBKM), ie BUKOHYIOTbCA BCi poboui
iHbopmauio Woao nporpamm onepauii 3 ¢oTo-, Bifeo- i aygiomatepianis

Puc. 5.9. Po6oue BikHO KiHocTygii Windows

IIpoexT — Qaiiyn, AKUHA MICTUTH BiJOMOCTiI HPO MOPAIOK PO3-
TallyBaHHS Ta 4Yac BiATBOpeHHs ayxio- ¥ BifeokJimiB, Bigeore-
pexomu, BimeoedeKTu, Ha3BU, TUTPU Toiro. Ilicas 36eperxkeHHSA

OPOEKTyY Ioro (paiiai MOXKHA BiAKPUTU IIi3HilIle B cepemoBUIIL Bi-

MpoeKTn, cTBOpPeEHi y nporpami JeopegakTopa, 100 BHECTH OO0 HHBOTO 3MiHU.
KiHoCTyqis, MaloTb PO3WMpPEeHHs A nomaBanHsa 3MicTy (KOHTEHTY) BIIKPUNATE IaHEJ b KepyBaH-
wimp. Ha BrJagku OCHOBHe, Ie Ha Ilell BUIIAAOK € Iiaui Habip omifii

y BigmoBigHOMy posgmini. 3aBaHTakTe Gororpadio (puc. 5.10)
i Bimeosamuc (puc. 5.11) 3 Komn’toTepa. 3HAHAITHL B iHTepHETI a60
JomaiiTe 3 KOMII'IoTepa (paiij 3 My3MUHMM 3aIlMCOM i 3aXOIIiTh Bi-
Ieo 3 BeOKamepu (3aXOIJIEHHS i3 3aIllICOM Bile0o3BepHEHH).
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B~ Npoext Burang PegaryBaHHA
D & E’ ! Bineo 2 nel cauepi At i"ﬂ P | (== | | 4= Mosepryth aisopyd
[@ : A 3anmcam gmcropesknin 1] Migrc ‘ . E hﬁl -
Bcraswmi Joaatw sigeosanion  Moaam TEKCT ™ = | i 2| |= 2 MoBepHyTH Npasopy-
T2 goTorpadil  MySMKY ™ P 3ok [A5] Twrpm
Bydep oBmiHy AoaasaHHA Temun asTodinsmy Pegaryean

<

00:00,00/00:07,00 (A

Puc. 5.10. Burnag po6ouoro BikHa nicnsA gogaBaHHA doTorpadii.

HaJji sanumriTh 3aKaApOBUIl TEKCT (3pyuHa (PYHKIIA IJIsd 03BY-
YyBaHHS BiZleOPOJIMKiB), 3p00iTh MOMEHTAJbHUII 3HIMOK (CBOEPin-
Hui IIpuwHTCKpPUH BaImoi po6oTu) i momaiTe TEKCTOBUM CYIIPOBiZg
Ha MoYaTKy i B KiHImi Bimeoposuka (Ha3sa Ta Tutpw).

IcaytoTh pisHi cmocobu momaBaHHA BimeosamuciB i gporTorpadiii
Ha MOYaTKy POOOTM HAJ HOBUM ITPOEKTOM.

Kypcop Buriamae ax 4yopHa BepTHKaJIbHA JiHiA, AKYy MOYKHA
BCTAHOBUTHU B OyIb-sIKili yacTMHi 3aBaHTaKeHOTO Bimeodparmen-
ta. 11106 orpuMaTu OiJbIII TOYHE PO3TAIllyBaHHSA, MOKHA ITPOCTO
3aXONUTHA KYPCOP MUIIE i BiICTEKUTHU MOTPIOHMI Kaap y BiKHI
IIOIIePeJTHbOT'O IIePerIALY.

Omepyioun BeJIMKUMU BifieoparMeHTaMu, MOKHA PO3TATHYTH
«CTPIYKYy Yacy», KJAIHYBIIU ii mpaBoio KJasimreio murii (ITKM)
Bubpasiu 36inbwntn (+).

3Hapaaas ans eigeo

fonosHa BisyanbHi edexti

| 54 AHimauil MpoexTt Buraag PeaarysaHHa
Ii'l X F @ Bigeo 3 Be6-kamepu [&3] 3aronoBox
B ;I A 3anucati puxtopeskuti 2] Migniae
Berasumi Aopamw sigeosannon Jogatn TeKCT =0
Ta dotorpadii  My3nky ~ TEl 3ninok 45| Tutpw ~ | —
Bydrep oBminy HAogasaHHa

00:07,03/04:12,28 [A

Temu asTodnemy

Cnoco6u nopaBaHHA
Bifeo3anucis i ¢poTorpadin

Bubpatn nyHKT MepeTArHiTh
cloan Bigeosanucn Ta
dotorpadii abo knayHyTtn,
Wob nepernaHyTH iX
HatucHyTn nikTorpamy
Dopnatu Bigeosanucm Ta
dotorpadii Ha Bknagui
OcHoBHe

[opatn noTpibHe ofHOYaCHO
B [eKinbka ¢ainnis,
yTpumytoum Ctrl abo Shift,
HaTUCHYTW KHOMKY Biakputn

A NosepHyTH Aisopy4

Zh MosepHyTH npasopyy

PeparysaHH

Puc. 5.11. Burnag poboyoro BikHa nicniA goAaBaHHA Bigeo.
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s mapisauHsa BigeopAny icHye Hu3Ka iHCTpyMeHTiB (puc. 5.12).

IHCTpyMeHT

Onuc

Pozginutn

Mictntbca Ha naHeni ynpasniHHA Bknagku MNpaBka y 3aco6ax po6oTu 3 Bigeo;

BUKNMKaeTbcAa NMKM no Kypcopy Posginutn — po3spisae Bigeopapn Ha Bigpi3ku

BctanoBuTH NOYaTKOBY TOYKY

Po3TalwoByeTbCA aHanoriyHo; Buandae 3 BigeopAagy BCi MPUroToBaHi Kagpu

BcTaHOBUTY KiHLIEBY TOUKY

Bupanse 3 BigeopAdy BCi HacTynHi Kagpwu

3aci6 yciueHHs

[lo3Bonsie 3ajaTh YacoBMIN MPOMIPKOK dparmeHTa i aBTOMAaTUYHO BUpPi3aE 3aliBe

Aypio

fonoexa | Animauwi Bisyanshi edextn Mpoext Burasa Peparyeanns
- £
@ ﬁ MocTtynosa nosea: HEMAE - ﬁ : G WenakicTb: | 1% - - e e YCTEHOBHMTHM TOMKY NOYATHY |
Tyunicrs @y WBWAKICTS NocTynosorol, «| Konip 3 TpuBanicTb: - Posglnv | 3acib 1. YETaHOBHTH TOUKY 3aBEPLIEHHA
sigeo SHUKHEHHA s oB6TUHAHHA
HanawrysaHHA PeparyeaqHs

IHApRAAR ANA BigEo |

Puc. 5.12. BigobpaxxeHHs KomaHA MeHto «3HapALLaA ANA Bigeo»

ABTOMiNbM € HaknNPOCTIWNM
cnocobom NprBepPHYTU
yBary rnagadis 4o BMIcTy
Bigeoponuka.

TR ¥

8- Tonosra Aninsauii Binyanesi ecest Npoexr Burang Pearysanng

HonaBimu ¢ororpadii Ta Bimeosammcu 10 MPOEKTY, HATUCHITH
KHOIIKY ABTO®iNnbM Ha BKJanmi OCHOBHa, micas udoro Oyae aBTO-
MaTUYHO JOJAHO TEPEeXOAV 3 IePeXPeCHUM 3aTyXaHHAM, aBTOMa-
TUYHI e(eKT:M maHopaMyBaHHA Ta MaclITa0yBaHHSA, 3ar0JOBOK
i TUTPHU, a TAKOK Bi0OPa3SUTHCS 3alIUT HA NOAABAHHS CAyHITPEKY.

SRIO HATUCHYTM KHOMOKY TakK, 3a OOImoMororw @MyHKIIi ABs-
TodinbM BMicT Oyme aBTOMATUYHO IIPUCTOCOBAHO 10 MY3UKH.
Ao Bubpatu xomauay ABTOQINbM, yce Ife MOMKHA HTOBEPHYTH.

Iuapapas Ana sigeo | IHIPAARA ANA MYIHEW

D % FJ ) ; Biaco 3 Be6-Kameph nlJJ N ‘ ———— e R PO p—
. JanwcaTv AMKTOPCekMi Texer = L Nignme | = / ‘ o BED|
e r | | { - ;!l!z i
crasumu ﬂn::fzol'k::::;:m Joaorw ey Binern - h_| E HI hr_J R pasopys i e
Eydep obminy AoaasaviHa Tesn asTodinbrry J PeparysamHs

m‘—h“k‘-

e T e et

Sy, N T, T T T, .

T T T T T T T e T e T e T e e e R e T T g T T T

00:00,00/04:12.28 R = £ : i

Puc. 5.13. Bubip Temn ATodinbmy



II1o6 mosHauMTH Ha3BY BieOpOJIMKaA Ha MOYATKy, 3a0es3mnedun-
TH WOro TUTPaAMU B KiHIIi i 3a0€3MeUNTU MOMKJINBICTH TEKCTOBOT'O
CYIIpOBOAYy B IIporeci memonHcTpailrii, Ha BKJanmii OCHOBHe € Taki
MOKJIUBOCTL (puc. 5.13):

e Ha3Ba — posmimiye TuTpu Ha MOYaATKYy (PiabMy;

e Tema — I03BOJISIE CYIPOBOAKYBATH HiAIIIICAMH OKpeMi Kaapwu;

e Tutpu (3 MOIKJIMBICTIO BHOOPY 3i CIMCKY) — PO3MIIIYETHCS
B OCHOBHOMY B KiHIIi (iabMYy.

AnropurM momaBaHHS CAYHATPEKY 10 (piabmMy

5.4. Nobynosa aygio-... 107

Kpok 1

HaTucHiTb KHOMKY [logaTy my3muHui ¢ann Ha Bknapui OCHOBHe Ha cTpiuui

Brnbepitb NOTPiGHY KOMMO3ULil0 Ta HAaTUCHITb KHOMKY Bigkputu. Micna gopa-
BaHHA My3uKUW byae AOCTYNHa BKafka 3HapAagAa ansa mysuku — MapameTtpu.

Kpok 2

Y ¢oyHKuii ABTOdinbM BifoO6pas3nTbCA 3aNUT Ha AOAABAHHA CAayHATPeKy Ao dinbmy.

AKwo BM6paTn NyHKT Hi, To cayHATpeK MoXKHa gopatu nisHiwe. o6 po3ginutn
KOMMO3KLil0 B OKPeMill Toulli apKyLwa po3KaapyBaHHA, clig Bubpatn doTtorpadiio

abo Bigeosanuc, nepen AKMM cnig Ti po3[inuTL

Kpok 3 .
cTpiui

Knaunite Posginntn Ha BKnagui 3Hapagaa ana mysuku — lMapameTpu Ha

Kpok 4
po3KaapyBaHHs

MepeTArHiTb i NepemicTiTb KOMNo3uLio B Oyab-Ake MOTPiIOHe Micle Ha apKyLi

Kpok 5

o6 mopath Kinbka kKomnosuuin fo ¢inbmy, Bubepite dotorpadito abo
Bifleo3anuc, 1o AKUX NOTPIOHO JOAaTM HOBY KOMMO3WULLiO

Kpok 6

KnauHitb CTpinky BHM3 y NpaBOMY HVXHbOMY KYTi KHOMKW Jogatu mMy3snvHumn
dann Ha Bknagui OCHoBHe, W06 OTpUMaTK JOCTYN A0 PO3KPVBHOIO MEHIO

Kpok 7

KnauHite Jogatn mysmnuHuin ¢ain y Ui Touli. Bubepitb iHWy Komnoswuuito

AJropuTM JoJaBaHHSA 3aroJIOBKiB, HmigmmciB i TuTpiB

Bubepits doTorpagiro abo Bimeosamwmc, mepes SKUM IIOTPiOHO
BioOpasuTu 3aroJioBoK. HaTHCHITH KHOIIKY 3arofloBOK Ha BKJIAMIIL
OcHoBHe Ha cTpiulli i BBemiTh 3aroJIoBOK (pisbMy B oOjsacTi 3 Ham-
nucoM [BeegfiTb TeKcT TyT]. MoskHa TakoK: 3MiHUTU IIPUPT, PO3-
Mip, KoJip, ed)eKTU Ta iHII IMapaMeTpy 3aroJIOBKA 3a JOIOMOTO0
BKJAAKU 3HapApnAa ana Tekcty — (QopmaTyBaHHA Ha CTpiuli; Bu3HA-
YUTU 3a TPUBAJICTIO TEKCTY, CKiJIbKU CEKYH] BimoOpasKaTuMeThb-
cA 3aroJIOBOK; MOAATHU IIiANKCH M0 OyAb-AKOl YacTHUHU (QiabMy.

ITorim BigTBOPiITH (isibM i B mOTPiOHiN TOUII HATHUCHITH KHO-
noky [ignnc ma Braaxaii OcHoBHe crpiuku. MoixkHa BimpemaryBaTu
MoABY HiAOUCYy, HOTO BimoOpasKeHHA HA eKpaHi TOIMo 3a JOIOMO-
TOI0 BKJAJAKU 3HapAgnaA ana tekcty — (QopmartyBaHHA

HomaiiTe cBoe iM’as B Turpax y KiHmi ¢ginbmy. Kaammits oc-
TaHHIO (poTorpadiro abo Bifeosammc Ha apKyIlli po3KaApyBaHHI.
Harucuite xHOIKY TuTpM Ha BRJaamii OcCHOBHe Ha crpiuri. Bigpe-
maryire mosABY TUTPiB, iXHe BimoOpasKeHHsS Ha eKpaHi TOIO 3a
OTIOMOT'0I0 BKJIAAKM 3HapAaAa ansa Tekcty — (DopmaTyBaHHs.

Hasa nomaBamusa 1epexoniB Ta edeKTiB MOTPiIOHO momaTH mepe-
XOOU OO BMiCTy, TO BMOEpiThL BKJAAKy AHimauii Ha cTpiuIli, 1100

e MoXHa HaBeCTU BKa3iBHUK

MULWI Ha mapameTpu, Wwob
nepernaHy T B pexumi
peanibHOro Yacy, fka ofgHa
doTorpacdis abo Bigeoszanuc
nepexoguTume A0 iHWOol

y BiKHi monepefHbOro
nepernagy.

LWo6 nepernaHyTh iHLWi
napameTpu, HeobxigHO
KNauHyTW CTPINKy BHW3

y NPaBOMY HUXKHbOMY KYTKY.
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BifoOpasuTu mapaMmeTpu mepexony Bin omwuiei dororpadii abo Bi-
nIeozamucy go iumoi (puc. 5.14).

B = M ginem-k

AHinauyi

P N e e e

'

S-S ¥ . —

hH -..-.1} J

MNposkT Burnag

Bizyanbwi ed ekt

Puc. 5.14. Bubip edekTis

Dyukiia ABTOdiNIbM Jae 3MOry aBTOMATHUUYHO [OJATHU Iepexis
i3 mmepexpecHUM 3aTyXaHHAM [0 KOYKHOTO (p)parMeHTa BMICTy, ajie
3MIiHUTH IIepexiJi TaK caMo IIPOCTO, AK i BuOpatu Qororpadiio
abo Bimeosammc. [lasi cioixg mepeiiTu Ha BKJaAKY AHiMauii i Bu-
OpaTtu iHIuii mepexisn, 106 3acToCcyBaTH MOTO 0 BMiCTYy.

AJnropuTMu HaJIAIITYBAaHHA MOJATKOBUX MOJKJMBOCTEN TAKWH:
BHAUAITH 1 KJIaIHITh, MOTPiOHMI mepexim, 1M[00 aBTOMATUYHO HOJAa-
T 1o Bimeosamucy. IIlo6 momaTm mepexin M0 KiJIBKOX €JI€MEHTIB,
BuOepiTh [mgiamasoH, KJamHyBIIH QoTorpadito abo Bimeosamuc,
3 AKMUX TOTPiOHO posmouaTu, a moTiMm BuGEpiTh (aiia, AKUM 3a-
BEPIIIyBATUMETbCS (PiabM, YTPUMYIOUN HATHUCHYTOI KJasimry Shift

Bubepits moTpibHuUiT mepexin i sacrocyiiTe iioro Ao BUOGPaHOTO

miamasony (puc. 5.15).

8- lonosna | Arimauii BlayansHi edextu Mpoexy Burarg Pegarysarna

D % F @ Biaeo s meb-xamepn &) 3aronosox
L » =

A 3anmncatv puiropeskud Texer =[] Nignwe
acruum Apaati sigeosanwon ﬂ.ow I LR

Ta poTorpagii ] Twrpm ~ )
Bydep oEmity AopasaHHR Temu asTodinoey PegarysaHHa
‘ . | r 4 | - :I'J TpweasnicTs: - i
L X oA 2t Y =
Mepexoaun 3cyn Ta macluTabysanHa

Puc. 5.15. Bubip nepexogis Mix ¢pparmeHTamu (Bigeo um ¢otorpadii)
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Hna nomaBanuas edexTiB 10 (GorTorpadiii BUOEPITh BKJIAIKY
AHimauii Ha cTpiurmi, 1100 BigoOpasuTH ImapaMeTpu IIaHOPAMYBaH-
HS Ta MacHiTabyBaHHA OKpeMux Qororpadiii mig uac iXHBOTO
BimoOpa:xkenusa. KiaamuiTh CTpiJKy BHMU3 Yy HpPaBOMYy HUKHLOMY
KYTi OJd meperisgAy iHIIMX mapaMeTpiB. 3a J0IOMOToi0 (GyHKILiL
ABTodinbM 1m0 dororpadiii aBTOMATUUYHO AOJAIOTHCA Pi3HOMAHITHL
e(peKTH IMaHOPAMYBaHHS Ta MacIITaOyBaHHSI.

Ao moTpibHO 3MiHUTH edeKT TmaHOpaMyBaHHS Ta MAacCIITa-
OyBaHHsA, HEePeiiTh Ha BKJaAKY AHiMauil Ta (BuOpasBIiu (poTorpa-
(}il) Bubepits Oyab-arxuit edert. IlepeiiniTe Ha BRJIaAKRy BidyanbHi
edbekTn Ha crpiuli, o6 BimobOpasuTu edeKTH, AKI MOKHA 3aCTO-
cyBatu nmo ¢ororpadiii i Bimeosamucis.

HaseniTh BKasiBHMK MUIIL Ha KOKeH e(eKT, 1100 IeperadaHy-
TH, AK BiH BUIVISZATHUMe, IIEPII HilK 3aCTOCyBaTH HMOTO 10 (POTO-
rpadii abo Bimeosammcy. S3HAUIIOBIIIN ITOTPiIOHUIT e(eKT, KIAIHITh
fioro, 1106 aBTOMATUYHO OOJATHU.

o6 Bupanutn edpekt, He
3aCTOCOBYIOUN OrO [0 BMICTY,
notpibHo KnauHyTn bes
edeKTiB y MeHIo Bi3yanbHMX
edekTiB (nepwe niBopyu). Micna
LUboro edeKT 3HUKHe.

@ 3anuTaHHA AN nepeBipKku 3HaHb

1 LUo Take BigeopepakTop? 4 flk BCTaBMTN [O MNPOEKTY Bigeodinbmy Bigeo
2 Has3BiTb OCHOBHi 06'ekTu BikHa nporpammn Ki- abo ¢oto 3 ¢aiiny?

HocTygia Windows. 5 fk popatn edekT go Bigeodinbmy?
3 Ak gpopatu TUTpW AO Bigeokniny? 6 Onuwitb Npu3HaueHHA GYHKUiT ABTOdinbm.

5.5. HanawTtyBaHHfi YacoBUX NapaMeTpiB
ayaio- Ta Bigeopsinay. 3acobm
nepeTrBoOpeHHs ayaio- U Bigeodopmaris

AK, Ha sawy OyMKY, MOXHA ypi3HOMAaHimHumu gioeo? @

Bineoszanmcu, sanucani Ha BigeokamMepy um iMIopToBaHi 3 (haii-
JiB, MOKYTh MicTUTH ¥ 3BYK. [ly:Ke pifiKo TpamiaseTbca cUTya-
IisI, KOJIM TPUBAJICTH Bifleo Ta aymio 30iraeTbcsi, TOMy BUHHUKAE

HeoOXifHiCTh HaJIAINITOBYBATU YacOBi ITapaMeTpr. AKlwo Biaeosannc He MicTUTL
Tpusaiicts BimoOpaskeHHS 300pa’keHb, 3aroJIOBKAa Ta THUTPIB 3BYKYy abo He noTpi6Ho
MOJKHA 3MiHIOBAaTU 3a JOIIOMOTOIO BiJITTOBiZIHOI BJIACTHBOCTI B I'Py- BIATBOPIOBATU HaABHWI 3BYK,
mi HactpotoBaHHa (puc. 5.16). RO BifleOKNiNy MOXHa AoAaTu
fAxio aymiosamnuc BiATBOPIOBATHMETHCA He IIOBHICTIO, 1O HBOI'O MY3UYHWIA CYyNpOBIA Y BUINAAI
MOXKYThb OyTU 3acTocoBaHi edertu [locTynosa nossa abo LUBMAKICTb aypiosanucy um 3ByKOBWiA
NMOCTYMOBOrO 3HUKHEHHA B rpymi Ayaio Ha BKJIamii PeparyBaHHA. KOMEHTap.

Kpim Toro, mMo:kHa peryaioBaTU TI'yYHICTH BiATBOPEHHS 3BYKY YU
BUMKHYTHY 3BYK JJIsI BiZIeOKJIimTy.
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Puc. 5.16. BinobpaxeHHA KOMaH MeHI0 «3HapAaAA ANA My3UKU»

Y KiHoctygii Windows omHOUacHO MOXKHA BiJTBOPIOBATH JIMIIIE
OOUH CcayHITPEK, TOOTO BOAHOYAC 3BYK i3 (inbMy, cayHATPEK
i IUKTOPCHKUU TEKCT BiATBOPUTU He MOKHA. [JIf IbOTro IIOTPib-
HO BUKOHATU NeBHi mil. A momaBaHHA TUKTOPCHKOTO TEKCTY (3a
YMOBH, IO BMicT y mpoeKTi KiHOCTyfil po3TamioBaHO y IpaBUJIb-
HOMY IIOPAAKY) BiAKpuWiTe 3ByKo3amucyBau y mamiti CraHZapTHI.
Bigkpusmu mpoekt KiHocTygii Windows Live y ¢oHOBOMY peskumi,
HaATUCHITH KHONIKY [loyaTu 3anncyBaHHA y 3BYKO3alHUCyBadi Ta eje-
MeHT KepyBaHHA BiatBoputn y mpoerti KiHocTtygil. HonmaiiTe nuk-
TOPCbKU# TeKcT 0 (inmbmy. IIpOMOBHBINU AUKTOPCHKUI TEKCT,
HATUCHITH KHOIIKY 3YNUWHWUTM 3anuCyBaHHA y 3BYKO3anHUCyBadi Ta
30eperkiTh aymiodaiin y mamiii Ha KOMII'IOTepi.

IloBepHuitbea mo KiHoctygii Windows Live, sHaimiTe TOUKY Ha
YacoBill INKaJi apKyIlla po3KaApyBaHHs, Ha SKif ciim momaTu
TeKcT (3 mouaTKy abo B IOTOYHiil Tourli). BubepiTh KomaHIy
Jopatn My3uyHuin dann mix 3o06pakeHHAM HOTH Ha BKJAAIL
OcHosHe. IlepetimiTy mo aymiodatiiny i momaiiTe mO IPOEKTY.

JUKTOPChKMII TEeKCT MOKHA BiJpenaryBaTu, KJAI[HYBIINA
BKJAAKY 3HapAans nas Mysuku Ha crpiumi. Cmouarky ciipn e-
pemicTuTu aymioZopiKKy B Micie y (igbMi, me moTpidHO posIio-
YaTu OUKTOPCHKHI TEKCT, a IOTiM IIOYaTH BiATBOPeHHA (DiabMYy.
MoskamBO, 3BYK i BijJieo He CMHXPOHiI30BaHi; He 3BEPTAIOUYU yBaru
Ha Bifieo, CJif mpociiyxaTu (pparMeHT TEKCTy, y AKOMY Ma€ IIOYU-
HaTuCA 3BYK, a IOTIM KJAIHYTU YCTAaHOBUTWU TOUKY MOYaTKy. 3BYK
Oyze HAJIAIIITOBAHO TaK, I[00 IIOUYAaTKOBA TOUKa mepedyBaJjia B Mic-
i, vy AKoMy 3pasy OyJo PO3TaIllOBAaHO ayHiOAOPiKKY, IO CIIPUAE
e(PpeKTUBHIN CHHXPOHi3aIil 3ByKy 3 (hiibMoMm.

A momaBaHHA cayHATPEKY Ta AWKTOPCHKOTO TEKCTY CTBO-
piTh QinbM, AK IIJIaHYBaJOCh (3a momomororo (GyHKIIiI ABTOdiNbM
abo BpyuHY), i momaiiTe cayHATpeK. ExcmopryiiTe (inbm (3ajerx-
HO BijJ po3HiJIbHOI 3MATHOCTi, 3aBMKIN PEKOMEHIYETHCA 3HAUEHHA
1080 p). ExcmopryBaBmiu Ta 30epirimmu (ijbM, BigkpuiiTe HO-
Buit mpoeKT y KiHocTyaii Windows Live. Bubepits komauay Hogatu

AKWo TpmBanicTb aygiosanucy
JOBLUA, HIX BigeopAany,
aypiosanuc 6yge aBTOMATUYHO
«0bpi3aHO» HaMpPUKiHUi
Bigeokniny.

Cnocobu oTprMMaHHA
Bifeosanucy um ayaiokniny
NOTpiObHOI TpMBaNoOCTI

o [puxoBaTh noyaTok abo
KiHeLb MeBHMX Bigeo- un
aypiokninis

o 3MIHUTW WBUAKICTb
BiATBOPEHHA Bifeo B rpyni
HacTpotoBaHHA Ha BKnagui
PeparyBaHHAa BignosigHo anA
3MEHLLEHHA YK 36inblieHHA
TPUBaNoCTi Kiiny

e [lopatn go Bigeokniny
3arofIoBOK, TUTPY TOLLO



Bigeo3anncn Ta ¢oTorpadii; momaiiTe HEIIOZABHO €KCIIOPTOBAHUI
dinem. Knamuite Oopaty my3muHuin ¢dain. BukxonaiiTe HaBemeHi
BUINlE KPOKH, IM00 momaTu AUKTOpchbKuii Texcr. II[o6 Bigpery-
JIIOBaTHU pPiBeHb 3BYKY, KJAIHITH 3MiwaTn Ha BKJaAmni OCHOBHe,
100 MMiABUINMUTH T'YYHICTH (GiJbMYy IIOPIiBHAHO 3 ayAi0oMOPiiKKOI0
(y mpomMy pasi AUKTOPCHKUM TEeKCTOM) abo, HaBIIaKM’, IIEPECyHYB-
I CMYTy JiBOopyd4 abo IIpaBopyd.

IcaytoTh miraTHi i 6e3ko1ITOBHI KOHBepTepu. Bigznaunmo Format
Factory — OaraTo@yHKI[iOHAJIbHUI OE3KOIITOBHUNA KOHBEPTED
IIJIs1 TIePeTBOPEHHA Bifeo, aymio ¢opmariB Ta (aiijiB 300pasKeHb.
HacmpaBai 1me rpadgiunuii iHTepdeiic aasa Tphox Hailie(peKTUBHI-
mux iHCTpyMeHTIB KouBeprallii: FFmpeg mas Bimeo, Mencoder
mia aymio i Cxlmage mna sobpaskenb. Format Factory KomBeprye
GinblIicTs HaABHUX Bimeo- Ta ayxmiodopmariB. Moro intepdeiic
OPOCTUH yV BUKOPHUCTAHHI Ta iHTYITMBHO 3pO3yMijunii.

SAOAHWME TEMBl  S3BIK  HACTPOWKA  NOMOLLL
—:‘_‘" Qutput Folder 0 Option ‘9 HomePage
E Vidéa Preview
B || ©| K| H
-> MP4 > MKV -> GIF -> WebM
LA = W Q =
Video Joner & Mux -> AVI WMV MPG ...
RPN S Al
_,\ Audio

Puc. 5.17. TonosHe meHto nporpamu “Formft Factory”

@ 3anuTaHHA ANS nepeBipku 3HaHb
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KiHocTygia Windows Live
npautoe He 3 ycima ¢opmatamu
AK B AIKOCTi 3aBaHTaXKeHHs, Tak

i 36epirae pe3synbrat poboTn
nuwe y aeox dopmatax: MP4

i WMV, akwo naetbca npo
Bigeo, Ta M4A i WMa pna aygio.

Bnbip koHBepTepa 3anexnTb
Bif BMXxigHOro ¢dopmary
danny Ta dopmaty, B AKulA
MNOro noTpibHO MepeTBOPUTH.
KoHBepTauia ¢annis nonarae
B nepenncyBaHHi dannis B
iHWoMmy dopmarTi.

Lo cTocyeTbcA nepeTBOpEHHA
306paxeHb, To Format

Factory He nuwe Hapae
MOXNUBICTb KOHBepTaLii B
nonynspHi ¢opmatn, a N Mae
[oJaTKOBI QYHKUIT — 30Kpema,
36inblueHHA | 0b6epTaHHs
300pakeHb, Ta MPUCBOEHHA M
TeriB.

1 Ha3BiTb NMpuvuYnHM HEOOXigHOCTI HanalwTyBaH- 4
HA YacoBMX MapaMmeTpiB. 5
2 Yum BigpI3HAETbCA HanawTyBaHHA YacOBMX
napameTpis AnA aygio Big Bigeo? B
3 Ulo Take KoHBepTep, KON MNOro JOBOAUTHCS

BUKOPUCTOBYBaTU?

AIK 3anmcatv OUKTOPCbKNNA TeKCT?

Yn MoOXKHa BMKOPUCTOBYBATM OAHOYACHO Je-
KinbKa cayHaTpekis?

OnnwiTe NOCAIJOBHICTb Ai NpX [OAABAHHI
ONKTOPCbKOro KOMeHTapA Y Kiin, 4O AKOro Bu
BXe JoJanu ayniofopixKKy.

3aBaaHHA AN CaMOCTIMHOro BUMKOHaHHSA

1

3anunwitb Ha cMapTHOH HeBesnnKe Biaeo BalLoOl
nporynaHku. Hagiwnite cobi Ha nowTty Aans
MOAaNbLIOro 3aBaHTaXkeHHA Ha Komn'loTep.
BigkoHBepTyMTe Balle Bijeo 3a [OMOMOroi0

OHNaliH-cepBicy  (Hanpuknag  https:/www.
online-convert.com/) abo  FormatFactory
y ¢opmat MP4. 3aBaHTaxTe Ha Google-guck
i HaganTe MoCUNaHHA BUYMTENIO.
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5.6. CepBicu gna pobotn 3 aynio- U BigeoaaHMMM
Ta nyb6nikyBaHHs IX B iHTepHerTi. MNoagkacT

@ Akumu iHMepHem-cepgicamu 8u Kopucmyemeco?
|

KomnaHia moxe
BVMIKOPMCTOBYBATN KOHTEHT Ha
canTi abo B coLianbHUX Mepexax
4N NpoCyBaHHA GpeHay,

i yacto UGC BuABnAeTbCA
Habarato edeKTMBHiLlLe
3BUYANHOrO KOHTEHTY.

Hapasi 6e3ymoBHMM ninepom
cepef, BigeOXOCTUHrIB

€ YouTube. BiH pyxe pobpe
3apeKkomMeHyBaB cebe

B COLUiaNbHUX Mepexax,
6norocepsicax i MefiakaTanorax.

MNigTpumka popmaris:
e Windows Media Video (AVI)
3GP (cTinbHMKOBI TenepoHn)
AVI (Windows)
MOV (Mac)
MP4 (ipod/nopTaTuBHi
cucTeMm)
MPEG, FLV (Adobe Flash)
o MKV (H.264).

Po6oTa 3 HD-Bigeo.

Konu mroguHa CTBOPUTH BJIACHUM BilEOKJIiII, TO, 0€3yMOBHO,
3axoye MOMIJIMTUCHL CBOIMM 3M00yTKaMU 3 MAKCHMAJbHO BEJIUKOIO
KiJbKicTio Jofeii. A Iie o3HAuae, IO Bifeo MOTPiIOHO omyOJIiKy-
BaTu B iHTepHeTi. 3BiCHO, MOKHA BUKJIACTU KJIiI HA BJIACHY CTO-
PiHKY B coIliaJlbHUX MepeKax, aje TaM Horo mobadyaTh TiJbKU
Ipysi Ta mompyru, abo migmucHuKu. ToMy MOBa 3apas Imijie mpo
BiZleoxXOoCTUHT i oHJIaWH-TIIaTdGOpMU ITyOJiKarii Bizeo B iHTepHeTI.

BipeoxoCTMHr — canT, AKWA [JO3BONAE 3aBaHTaXKyBaTu Ta
nepernagaty Bigeo y 6pay3epi, Hanpuknag yepes cnewianb-
HWUI Nporpasau.

IToxiOui cepBicu caiAyOTh MPUHINIY — KOHTEHT I'eHEepye Ko-
puctyBau (User-generated content, UGC, a6o KOpuUCTyBaIbKUI KOH-
TeHT). UGC — 1e opuriHaJbHUN KOHTEHT, AKWUN CTBOPIOETHCA
ayauTopiero OpeHay. TaKuM KOHTEHTOM MOXKe OyTH BCe IO 3aB-
TOJHO — IIOYMHAIOYM BiJ BiAryKiB i KomeHTapiB y 6J103i i 3akin-
yyioun (GoTo- i BimjeoposimKaMu.

BinpmricTs caiiTiB BiZeOXOCTHHIY TeMAaTHUUYHO He OOMEKYIOTh
cBoe HamnoBHeHHA. OMHAK JesdKi Bifeo-XOCTHMHIM 3aliMalOTh CIIeIli-
aJIrizoBaHi CEKTOpW, IMPONMOHYyMOUM TeMaTuuHi mopraau. OcobJiBe
Miciie 3aliMaioTh cepBicum myOaiKalii HayKoBOro, HayKOBO-IIOMY-
JIIPHOTO i HABYAJIBbHOI'O BiJIEOKOHTEHTY.

Buxopucramuaa UGC Burigso i kommauii, i kopucryBauam. Kowm-
maHii BOHO BUTIJHO OTPUMAaHHAM (aHTACTUUYHOI KiJIBKOCTi CBi-
JKUX el 1 yHiKaJIbHOrO KOHTEHTY, Ha TeHEePYBaHHA AKUX y Hel
Moo 6 miTu G6araTo 0e3COHHUX HOYEl abo Cepiio3HUX I'POIIOBUX
BrJagenb. CrBopenusa UGC mo3BoJifge KOpHCTyBauaM CIIiBIIpaIfio-
BaTHU 3 yJOOJeHUM OpeHaoM, peaJisdyBaTu cebe TBOPUO.

OCHOBHI BUMOI'M 0 TAKUX BiZJEOXOCTUHIIB — IIe CKLJIbKM Micisa
HaJaeTbcsa s 30epiramua BimeodaiiniB, AKi popmaTyu BOHU Iif-
TPUMYIOTh, AKiCTh BiATBOPEHHA Bijle0, MPOCTOTa BUKOPHCTAHHA.

Mo:xkauBicTs mJogaBaTHU Bifeo 3 MOOiIbHOTO TejledoHYy i BeO-Ka-
MepH, a TaKOMK IIPOCTa HaBirailisg Ta 3pydyHe pefaryBaHHA IIPOi-
JrocTpoBano Ha puc. 5.18. [l 3aBaHTakKeHHs Bieo HeOOXimHO
CKopHmCTaTuCA BJacHUM 00JiKoBMM 3ammcom Google.

Hna saBanTamenHs Bifeo yBilAiTL y cBill 00JiKOBUII 3amuc
i BubepiTh BKasiBKy 3aBaHTaxutu. [Iasd omyOJikyBaHHA 3aBaHTa-
*KeHOr'0 Bifleo 3a3HAuTe HOro Has3BY, OINC, KJIIOUOBL cjoBa Ta iHIIi
HaJIAIMITYBaHHA IJId Bifleo, 3a AKUMM iHIIII KOPHCTYBadi 3MOXKYTh
ioro sHamtu. IlepernsgHbTe CIMCOK 3aBaHTAKEHUX Bileo Ha Ka-
HaJIi Ta BHECiTh 0 HUX 3MiHHU 3a mormomoror MeHepxepa Bigeo y
TeBopuin cTygii. 3a moTpebu BixmpenmaryiiTe (00 BHIAJIITH) 3aBaHTA-
JKeHe Bizeo.
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FONOBHA BIAEDO CMWCKW BISTBOPEHHA CNINBHOTA

CTBOpEHi CNUCKK BiATBOPEHHA

Puc. 5.18. TonoBHe meHto nporpamu “Formft Factory”

KiHocTtypia Wsidows Live Hajgae MOMKJIMUBICTD ONyOIiKyBAHHSA
Bimeo wa YouTube. IIas 1boro moTpiOHO BUKOHATH TaKi KPOKH.
Ha sraangmi OcHoBHe crpiukm Office BuGepits YouTube y posmimi
CninbHun goctyn. BimoOpasutbea sanuT Ha Bxin y cays:kby YouTube
3a JOIIOMOT'OI0 iMeHi KopumcTyBaua Ta IIapoJis.

HorpumyiiTech iHCTPYKIi#f 3i cmamBHOro BikHa [ly6nikauisa
B YouTube i BBemiTh 3arosI0BOK, OIMC, TErd, KATErOpilo Ta SO3BOJIA
g pinsmy. HarucHiTs kHOIKY OnybnikyBaT — KiHOCTyxais omy-
Orikye (ineMm y caysk6i YouTube. Ileperyisubpre (GinbM B iHTepHETL
(Ha KoMmmIOoTepi), a00 HATUCHYTU KHOIKY 3aKpUTW.

Hocuthb momnyasapHoo miaardopmoro € Vimeo (vimeo.com/) — Bi-
IEOXOCTHUHT, 3PYUYHUU [JIsi BUKOPUCTAHHA Ta pobotm 3 HD-Binmeo.
Bizmeo Bumcokoi fAKocCTi 1mij Yac 3aBaHTAKEHHS KOHBEPTYETLCS
B (popmar mossoay 720 p i3 wacrororo 24 xkaapiB Ha cekyunmy. Ha
cepBici MOXKHA 3aBeCTU IIJIATHUH i O€3KOIITOBHMUM O0JiKOBi 3arm-
cu; IJIaTHUUM Mae HabaraTo Oijibllle IepeBar i MOMKJIWBICTH 3aJIu-
Batu HD-Bimeo He Jyuiie pas Ha THKIEHD.

@ Mopkact (aHrn. podcast), NOMUAKOBMIA MigKacT, pagionpo-

rpama, — undpoBuii megia-pann abo HU3Ka Takux dainnis,
AKI  PO3NOBCIOAXKYIOTbCA iHTEPHETOM [ANA BiATBOPEHHA Ha
nopTaTBHUX Mefia-nporpaBayax abo Kommn'iotepax.

3a 3MicTOM IIOAKACTH MOMKYTh HaraJayBaTH PaIiollloy, 3BYKOBY
BHUCTaBY, MIiCTUTH iHTEpPB’10, JEKI[il TOIIO, 1[0 HAJEKUTh OO0 YCHO-
ro xkaupy. IlogxacTUHT HO3BOJISIE CAMOCTiiHO obupaTu Te, IO BU
XoueTe CJIyXaTH YW XoueTe AUBUTHUCA caMe y TOM dYac, KOJU BaM
3pYyYHO.

ITogkacT peryaspHO OHOBJIIOETHCS BiAMOBIZHO IO TeMaTHUKMH.
SARIo, HAOPUKJIAL, MigIMcaTHCSI Ha MTOAKACT HPO CAaTiBHUIITBO,
TO BiH Oyme OHOBJIIOBATHCSA BiATIOBiAHO 10 TOPM POKY — HAIPU-
KJal, y AKOMY MicsAIll Kpallle caIKaTh HapPIHCHU 4Yid AK O0OPOTHCS
BJITKY 31 MIKigHUKaMU.
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MNMepw HiXX 3aBaHTaXkyBaTw
Bigeo3sanucu, cnig CTBOPUTK
KaHan Kopuctysaya. Lle moxHa
3po6uTn y TBopuin ctypgii abo
nig Yac NepLoro BUKOPUCTAHHA
BKa3iBKM 3aBaHTaXutu: byae
3anponoHOBaHO CTBOPUTK
KaHan KopucTyBaya, Ha AKOMY
36epiraTUMyTbCs 3aBaHTaXKeHi
Bifeo3anucu. Bigeo, 36epexeHe
y daini, moxHa Bubpatn B
CTPYKTYpi manok abo npocTo
NepeTArHyTM MULLIEID Y BKa3aHy
iNAHKY

TepmiH «podcast» € NoeAHAHHAM
Ha3BW MOPTATMBHOIO
nporpaeaya My3uku iPod i
cnoBa «broadcast». Begyuoro
abo aBTOpa MOAKACTy 4acTo
Ha31BalTb MOAKACTEPOM,

a nogkact Ak coepy

DISNbHOCTI — MOAKACTUHIOM.

Lleln cnoci6 nowwmpeHHs ayaio
Ta Bijleo yepes iHTepHeT icHye
NnLWe Kinbka poKiB i 4O3BONAE
CTBOPIOBATM MaTepiany KOXHil
NIOAVHI, AKa Toro 6akae. Linm
NOAKACTUHT i Bifpi3HAETbCA
Bif, HanpuKnag, pagiocTaHuii,
Je npauioTb npodeciiHi
XKypHanictn.

MoaKaCcTMHI MOXHa HagaTu AnAa
nepernagy UM NpPOCyXOBYBaHHA
BCiM, XTO 3aLikaBUTbCA

B iHTEpHeTi.
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@ 3anuTaHHA ANA nepeBipKU 3HaHb

1

lLlo Take BigeoXoCTUHI?

AK  MO)Ha noAiNuUTUCA CTBOPEHUM Bigeo

2 Yu MOXHa 3aBaHTaXWTW CBill Bigeoknin Ha 3 ApysAMU Ta NOAPYramut, He BIKOPNCTOBYIO-
YouTube 3acobamu  KiHocTygii  Windows? UM BIAGOXOCTMHT abo coujanbHi Mepexi?
AKLO TakK, AKi Ail cnig BMKOHATK? .. . .. . .

3Hangitb B iHTEpPHeTi BiZOMOCTI Mpo Bigeo-

3 Ak 3aBaHTaxwuTV Bifjeo Ha YouTube? XOCTUHI AnA MobinbHux TenedoHis. Momip-

lLlo Take nogkact?

KynTe, YOMY BOHW HabyBaloTb MOMYyNAPHOCTI.

3aBaaHHA AJiI9 CaAaMOCTIMHOIrO BMKOHAaHHSA
1

Brnbepitb Mogito, AKa, Ha Bally OYMKY, € Bax-
NIMBOIO, Ta 3anuuWiTb, KOPUCTYKUUCb CMapT-
¢doHom, T Ob6roBopeHHA BaMM Ta BalMMU
Apy3Aamu. 3a Oornomorol KiHocTyaii, abo iH-
LWOro BigeopefakTopa CTBOPITb Cramawoy 3

JeKiNbKOX CBITNUH, AKi iNOCTPYOTb  Nof[ito.
Hopante AK [UKTOPCKMIA  Bawl KOMEHTap.
36epexiTb cTBOpeHW ¢inbm i onybnikynTte
Ha BallOMy KaHani. Hagante nocunaHHA BYU-
Tento.

TEMA. 3axonfneHHA Ta KOHBEPTYBaHHA ayf[io- uYM BigeofaHuXx
3ABJAHHSA: po3pobutn BineoypoK Wo[o CTBOPEHHSA
aBTOMAaTM30BaHOro 3MiCTy 3acobamu TeKCTOBOro
npouecopa Microsoft Office Word.
OBNNAAHAHHA: komn'loTep, TeKCTOBMIA NMpoLuecop, nporpama And
3axonneHHa sigeo ShareX.

Xig po6otn
I1i0 yac pobomu 3 kKomn’'romepom dompumyiimecsy npasus 6e3nexu.

1 Crsopirs mIaH BifeoypoKy, 3alUIIITL TEKCT MOBHOTO CYIIPO-
BOZY.
2 Haunamryiite po6oTy MikpodoHa

3 Bubepirs (aiin, HA SKOMY ILJIaHyeTe IIOKazyBaTh PobOTy 3i
CTHUJISIMU Ta CTBOPEHHS 3MiCTy.

4 BanmycTiTh mporpamy AJA 3axXOILIeHHS Bimeo ShareX:

1) BigkpuiiTe (haityi 3 BUXiTHUMU JaHUMU,

2) cmonyueHHaM Kiaasimr  Shift+PrtScr Bugimits minsamry
eKpaHy [Js 3aXOIJIeHHS Bifeo;

3) samaiiTe B KOJIOHTHUTYJIaX HOMEPU CTOPiHOK; HazgaliTe 3a-
TOJIOBKAM BiJIIOBiHI CTWMJIi; CTBOPITH HOBY CTOPiHKY Ta
poaMicTiTh Ha Hi#l 3MmicT;

4) saBepIIiTh POOOTY IPOrpaMu, IIOBTOPHO HaTuCHYBIIH Shift
+ PrtScr, a00 BUKOHABIIIN KOMAaHAY S3aBEePIIUTH Y HUMK-
HBOMY JIIBOMY KYTKY €KpaHa;

5) mepeiiMeHnyiiTe cTBOpeHUU Bimeodaiin Ak lessson.

5. 3a 3amoBuYyBaHHAM ShareX
36epirae 3axonneHHA Bigeo
y dopmati MP4.

5 Iligroryiite cTBOpeHuii Gaiig nasa pobOTH y Bimeopemak-
ropi KiHoctygua Windows Live. IleperBopits MP4 y dopmar
Microsoft nna simeo — WMV:
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1) BigkpwuiiTe mporpamy KoHBepraiiii Format Factory;

2) BubepiTh aK BUXigHUi haia y:xe cTBopeHuit daiia lesson;

3) BubepiTh y JiBOMYy eKpaHi meobOximuuii dopmar (WMV);

4) BubepiTh manKy nAJA 30epiraHHA BiJJKOHBEPTOBAHOTO
Gaiiry;

5) HaTucHiITH KoMaHAy CTapT i meperyiaHbTe pe3yJbTar.

3po06iTh BHCHOBKHU: SK MOKHA BUKOPHUCTOBYBATHU IIPOTpa-

My 3aXOILJIEHHS BiJileo; UMM KOpHCHA IIporpamMa KOHBepTallii

dopmarie. CrpolOyiiTe BUBECTH OKpPEeMO aymiopfAa, BUOEpiTh

dopmar s ayxpiodaiisry, oGrpyHTyIiTe CcBill BuOGip.

NMPAKTUYHA POBOTA N? 10

TEMA. CtBopeHHsA Bigeokniny. lonaBaHHA BigeoedeKTis,
HanawTyBaHHA YacOBMX MapameTpiB ayfdio- Ta
BigeopAany
3ABOAHHA: ctBOpUTK Bigeoknin, BUOpaBLWN OfHY i3
3aMpoNOHOBAHNX TEM.
OBNAOHAHHA: komn'loTep i3 AOCTynoM [0 iHTEPHETY, BifeopenakTop.

Xig po6otn
I1i0 yac pobomu 3 kKomn'iomepom dompumyiimecv npasus 6e3nexu.

1 3maliziTe B iHTepHeTi BimoMocTi 3 o6paHOI TeMH, 30epeKiTh
Marepiaju [0 BJIACHOI HAIKU.

1. Temn pna cTBOpPEHHA
Bigeokniny

2 3BamycTiTh BimeopenakTop. CTBOPITH, BUKOPHUCTOBYIOUM IIPO-
rpaMy BimeopemakTopa, BifleoKJiill Ha BuOpaHy TeMy Tpu-
BaJicTiO m0 7 XB.

e Hainbinblui 300napku CBiTy
e [IMBOBWMXXHUI CBIT KOMax

CoHAYHa cuctema
3 Pospobirs creHapiii Bigeoksmima. A mboro: o Cynepkomm'iotepu

1) mepenbauTre TUTYJ i3 Ha3BOIO BiJeoKJrima,

2) BubepiTh Qororpadii Ta Bimeo 3i 30eperkeHUX y IaIlli;
3) momaiiTe mo KOKHOI (pororpadii mimmmcu 3 Has3BOIO;

4) yCTaHOBITH TPUBAJICTD ITOKa3y KOKHOI pororpadii — 5 c;

5) mepembauTe KiHIIEBI TUTPU 3 BJIACHUM IIPi3BUINEM SK CIle-
HapHCTa Ta Pe)Kucepa BifeoKJima;

6) BubepiTh My3WUYHUII CYIIPOBis.

4  YcraHOBITH mepexonu MiK ycima ob’ekTaMu Bimeopamy — Ha
BJIACHUM PO3CY/I.

5 MHopaiite BifeoedeKkTu m0 medaxux abo [0 BCiX 06’¢KTiB Bime-
opAany.

6 CumxpoHi3yiiTe yac BiATBOpeHHs ayamio- Ta Bigeopanmy. Iaa
IBOr'0 OOpisKTe MY3WUYHUH CYIIPOBiZ.

7 TlepernsHbTe BifeoKiim, 3a moTpebu Bigpemaryiire.

8 30epexiTh Bimeokain AK QigbM (He AK MOPOEKT) y BaIlliit

nanmi 3 HasBoo [lpakTnyHa_10. }
BukoHante TectoBe

3aBaHHA 3 aBTOMATUYHOIO
nepesipKoto pesynbraTy

3p06iTb BUCHOBKU: SIKMM UYMHOM MOJXHA CHMHXPOHi3yBaTH ay-
nIio- Ta Bimeopsan GisbMy; IO Kpallle 3 €eCTeTUUYHUX MipKy-
BaHb: HAJAINITYBaTH BilleoOpA] il TPUBAJICTh aymiopAxy um
ayniopsp IijJ TpUBAJICThL BimeopsAny.




Po3pain 6

MYJIbTUMEAIWHI NPE3EHTALIIL

6.1. ETanu po3pobku npeseHTaLil.
KpuTtepil oyiHIOBaHHA1 npe3eHTaull

©000000000000000000000000000000000000000000 0000000000000000000000000000000000000000000000000000000000000000000000000000000

=

lNoToKoBa npes3eHTauiA
BiATBOPIOE MOCNIAOBHICTb
(noTik) 06'ekTiB i3 NonepeaHbLO
BM3HAYEHOI TPMBAJICTIO MOKa3y
KOXHOFO 3 HUX, TO6TO y BUrNALI
Kniny un Bigeodinbmy.

CnanpoBa npe3eHTauin
BiATBOPIOE NOCNIJOBHICTb
CrnanpiB — OKPeMUX eKpaHHUX
CTOPIHOK, KOXKHa 3 AKX MO»Ke
MIiCTUTK TeKCTOBI, rpadiuHi,
Bifleo Ta ayaioo6'ekTn,
aHimauito, rineprnocunaHHs.
TpuBanicTb NokKasy peryneTbcsa
JonoBigauem.

KoHTeHT (aHrn. content —
BMIiCT) — iHbopMaUiiHe
HaMOBHEHHA npe3eHTalil.
KOHTEHT MOXe MICTUTU TEKCT,
CTaTU4Hy rpadiky, aHiMaLirHi
efieMeHTN, MynbTUMeiiHi
efleMeHTN: Bifjeo, ayfio TOLLO.

Jo akux 0ili kpawe 80amucs, wob npodemMoHcmpysamu c8oi 00-
CACHEHHS, pe3y/lbmamu cnocmepexeHb, po3nosicmu npo AKUlCL
moegap abo nocsyzy mouwo?

1106 sxHaAWKpaIlle JOHEeCTH 0 ayAuUTOpPii meBHY igeio Ta HagaTu
BUYEPIHY iHQOpMAaIlilo MPo AKUNCH 00’€EKT Y MaKCUMaJbHO CTUC-
JiA i HaouHiIN (opmi, 3a3BHMUA BUKOPHCTOBYIOTH IIPE3EHTAIIiO.

Komn'loTepHa npeseHTauia — ue Habip enekKTPOHHMX JOKY-
MEHTIB, AKi NiAroToBNEeHi ANA nepernafy Ha eKpaHi komn'iote-
pa abo Ha BenUKOMY MpPOEKUIIHOMY 4/ iHLIOMY eKpaHi.

IIpesenTarrii BUKOPUCTOBYIOThCA MOJIs TIPEACTABJIECHHA HaNPis-
HOMAHITHIIIINX BUOIB JIIOACBKOI misimbHOCcTi. IIpesenTarii 3a cmo-
co00OM ITOMAHHSA MOXKYTb OyTH IIOTOKOBUMU a00 CJIAMOBUMMU.

Mu mocuTh JeTajJbHO PO3TIAHYJIU IIPOIEC CTBOPEHHS ITOTOKO-
BUX IIPE3eHTAllili IIiJi Yyac CTBOPEHHsS Ta OIPAaIlIOBAHHA OO0’€KTiB
myabTuMenia. Temep 3ocepeiuMocsa Ha IPYroMy THIII IIpeseHTa-
it — caaigoBOMY.

AK 1 Oyap-AKWI iHINMWUH TPOAYKT, IpEe3eHTallid BUMAarae 4iTKo-
0 aJrOPUTMY CTBOPEHHA.

Eranu pospobku KpMIr'roTepHOI mpeseHTaIril

Etan 1 MNonepenHe nnaHyBaHHA npe3eHTaUil
Etan 2 CTBOpEHHA Mpe3eHTauinHnX MaTtepianis
Etan 3 XynoxkHe odbopmMneHHA cnangis

Etan 4 MigrotoBka Ao gemMoHcTpauil

Etan 5 MNonepenHin nepernag npeseHTauii
Etan 6 36epekeHHA npe3eHTauii




3 ycima eramaMu CTBOPEHHs IIpe3eHTaIlil B BiKe O3Halomwu-
aucsa panimme. KopoTko mpuramzaemMo ocHOBHI 3 Hux. CrmouaTky
BU3HAUYAETHCA TeMa, MeTa, 3aBAaHHs, IIiJIbOBA ayJUTOPiA Ta KiJb-
KicTh cayxauiB. HiTKo chopMyapoBaHi TeMa i MeTa JO3BOJIATH BU-
3HAUUTH IiJIBOBY ayAUTOPil0, 3MicT i (hopMy IOmaHHA MaTepiasy.

[linpoBOIO ayamTopielo € Tpyna KOpPUCTyBauiB, Ha AKYy cdo-
KyCOBaHO 3MiCT IIpeseHTAallii; KOJI0O BimBimyBauiB, 3aImikaBieHUX
B iH(opmarIrii, ToBapax abo0 IOCJyTrax, IO IIPE3eHTYIOThC.

IloTim cKkamaeTbCsa ciieHapiili mpeseHTallil, BUBHAUAETHCA Kilb-
KicThb ciaigiB, BimOyBaeThbcsA IOIMIYK i CTBOPEHHS HAIIOBHEHHS.
Okpema yBara IPUAIJIAETHCSI CTBOPEHHIO IJIAHY Ta BJIACHE TeK-
cry. Ila migroroBka TicHo moB’s3aHa 3 pob6ororo MS Word.

Hani poboTa TpuBae B CEPENOBUINI OIIPAIIOBAHHSA IIPe3eH-
Talii, amrKe IMOYMHAETHCA PO3POOKa IMIabJ0HY, BUOIp KOJBLOPiB
i mpudris. CyTTeBy poab B yCIiITHOCTI IpeseHTallii Bimgirpae ii
XYAOKHE OPOPMJIEHHS Ta MOTPUMAHHSA €PrOHOMIUYHMX BUMOT.

@ EproHomika (Bifg rpeu. ergon — poboTa, nomos — 3a-

KOH) — HayKa, flka BMBYaE poboui npouecn 3 MeTow CTBO-
PEeHHA ONTMManbHUX YMOB MpaLji, WO CNPUAE NiABULLEHHIO
NPOAYKTUBHOCTI npaLi.

Xymo:xue OQOPMJIEHHsS CcJHalifiB Bifirpae BaKJIUBY POJb
y cnpuiniaTTi mpeseHrarii. Ilpuramaemo, 1m0 KoOMnoO3uuis —
00’efHAHHA eJIEMEHTIB TBOPY B €IWHE XYJOXKHE I[iJie, B AKOMY
BigyaJibHO HaMOIJIBII SICKPAaBO PO3KPUBAETHCS MOr0 3MiCT, Xapak-
Tep, IpusHaueHHA. Kosopucmuka — HayKa IIPO KOJIip, sKa BU-
BUA€ OCHOBHI XapaKTEPHCTHUKMN KOJbOPiB, KOJIBOPOBI KOHTPACTH,
HOoeTHAHHS KOJIbOPiB, KOJIIPHY IapMOHiI0 Ta MOBY KOJbOPiB. Toix
HaBeIeMO IHeAKi KOpPHMCHi, Ha HAIIy AYMKY, PEKOMeHOAaIii.

L

e IIpuBabauBorO BUTJISAIAE IpeseHTalIlisd, °
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OCHOBHi O3HaKun
€pProHOMiYyHOI npe3eHTauii
e TemaTnyHa NOCNIAOBHITbL
e CTpyKTypa 3a NpUHLUNOM
«npobnema — po3B'A3aHHA»
o KOpOTKi peyeHHs, ACKpaBi
3aroJioBKu
e [opu3oHTanbHe
po3TalwyBaHHA iHpopmauii
e Baxnuea iHbopmauia —
y UeHTpi
e 3006paXeHHs i3 nignucamm
e YutabenbHun wpundt
e KonipHa nmanitpa 3a
npaBuiaMn KONOPUCTUKN
e He 6inbwe 5 meceHXiB
(OCHOBHUX [YMOK)
e LlikaBi intocTtpauii (rpadiku,
Jiarpamn TOLWO)

He Bapro BuKoOpucToByBaTHM OiJbIII HiXK

B AKill ciaaiigm ob’eqHAHI €IUHUM KOJIPHUM
pilleHHAM Ta MalOTh ONHAKOBUI Ha BCixX
ciaagax (KpiM IIepiroro i ocraHHbBOro) Qop-

5 pisHumx KoabopiB. IIpruomy Tpu 3 HUX —
e 60a30Bi Kosbopu, a ABa — iXHi BiATiHKH.

Kouip mpudpry mae 6yt MakcuMaabHO KOH-

MaT i posTalryBaHHsS 3arOJIOBKiB.

e Kpame He BUKOPUCTOBYBaTH CTaHIAPTHUN °
m1abJIoOH, a CTBOPUTH BJACHUU (IId TeMa BU-
CBITJIIOETBCA maJIi).

ITigroroBka mo memoHcTpallili mepembauae BuMOip TeXHIiUHHX 3a-
co0iB. 3asBuuaii 1e KOMII'I0TeP, IPOEKTOp, eKpaH i Kosouku. Ile-
perasafamyu TOTOBY IIPE3eHTallilo, BapTo Ille pas 3BepPHYTHU yBary
Ha o(opMJeHHA cJalmiB i IX HOCJiMOBHICTHL, Ha KIJbKiCTH CJIiB
i peuens Ha cialiax i moomparljoBaTu B pasi morpebu. IToTpidHO
maM’siTaTH, 0 Hilllo TaK He 3HUKYE PiBeHb IOBipU AK HaABHICTH
MOMUJIOK y TeKcTi. To ciigkyiMo 3a rpaMOTHiCTIO.

Huna HaganHA IIpel3eHTAllil
MOXKHA TaKOYK 3acCTOCyBaTW 3BYKOBi Ta awmi-
MaIitiai egexTu.

TPaCcTHUM BiZHOCHO KOJILOPY TJIA.

JUHAMIYHOCTL

IcHye 6e3niu OHnamnH-
CepBicCiB, AKi fornomaratoTb
AibpaTt nanitpy Konbopis.
HannonynapHiwmmn

€ ColorExplorer, COLOROTATE,
Color Blender, ColorWizard.
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Hacamkimens

mpes3eHTaIlifo HeoOXximHO 30epertu: BuUOpaTu

dopmar daitna lNpeseHTauia PowerPoint (*.pptx). 3asepierny pobo-
Ty MOXKHA TaKo:K 30epertu y (Qopmari [JemoHcTpauia PowerPoint
(*.ppsx). Taki aiinm BiTKpUBAOTHC Bipasy B PeKUMIi IIepPerIany.

1

Kpurepii ominioBaHHA KOMII'IOTEPHOI Ipe3eHTaIrii

BigmoBigHicTs BMicTy mpeseHTarii BuOpaHii °

TeMi °
HominpHicTs BuOODPY Makery ii TeM odopm-

JIeHHS CJIaliB

Hapasi oguum

-

Mic Baum mep Poe:

5

BigmoBTrecs
cilanmgis.

HopeunicTs gu3aiiHy Ta edeKTiB
JloriuHicTh 1 CTPYKTypOBaHICTHL MaTepiaay

3pyuHicTh BacTOCyBaHHSA €JIEMEHTIB Kepy-
BaHHA IEePeriagoM

i3 HANOONMYJIAPHIIINX TPEHAIB KOMII'IOTEPHUX

IpeseHTanifi € mpuHNuN Mizimamismy. Moro cdopmymioBaB Hi-
MeIbKNII 1 aMepuKaHChKUU apxiTekTop i amsatimep JlrogBirom

«Menr1te — osHauae Gigbiiie» (Less is more).

Kopucuo osmatiotucs 3 geaxkumu mopazamu Big Cera I'ogima,
aMEepUKAaHCHKOIO ITiATIPUEMEls, eKoOHOMicTa, (haxiBiia 3 iHpopma-
MiAHUX TEeXHOJOrili, KOJUIITHLOI'O Bille-IpesujieHTa 3 MapKeTUH-
ry xKommaHii Yahoo. BapTo Tako:kX MOZWBUTHCA OTO MIPE3eHTAIlifo
«BumnpasTe cBili cupaBai moranuit PowerPoint».

L

OpPaBUJ AUBOBUIKHOI IIPe3eHTaIlil

Ha caafigi saB:xkau He OijibIlle IIIECTH CJIiB.
Craxity «Hi» HesxicHuM (ororpadisam.

Bim OesIisbHMX CKJIAZHUX e(eKTiB 3MiHu

Hikoau He BuUKOpHUCTOBY#iTe BOyIOBaHi 3BYKOBi e(eKTH.
He BuKopmcTOBy#iTE PO3APYKIBKM CJIAWAIB AK PO3ITATKO-

BUI MaTepiaJ.

@ 3anuTaHHA ANSA nepeBipKUM 3HaHb

1 B uyomy pi3HMLA MiX MOTOKOBOKW Ta Cnanpgo-

BOIO Mpe3eHTaui€t?
Lo Take uinboBa aygutopia?
AKi OCHOBHI eTann pPo3pPOobKK Mpe3eHTawin?

HaBiwo BMKOPUCTOBYIOTb KOJipPHI
Alkolo Mae ByTu KinbKiCcTb Konbopis?

nanitpu?

5 LUlo Take eproHomika? fAK BOHa BMJMBAE Ha
ycnix npeseHTauii?

Ak Bu po3ymiete Bucnis Ceta logina: «Mpwunu-
HiTb BUKOPWUCTOBYBaTW Clang fK Tenecydne-
pa»? Yum 3rogHi Bu 3 uum? O6rpyHTYNTE CBOIO

BYMKY.

3aBAaHHA AN CaMOCTIMHOro BUMKOHaHHSA

1 CrBopiTb Npe3eHTaLilo Ha Temy «5 npasun

€pProHOMIYHOI npe3eHTaLii».

2 3aBaHTaXTe Ha Google-gnck.

3 Hapgiwnite NocMnaHHA BUATENIO.
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6.2. CtunboBe opopMIeHHS CNanaiB npeseHTauii.
EneMeHTM AM3alHy npe3eHTauiun

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 o

3 AKUM nakemom npozpam 8u 8xe npautosanu? @

Icuye HM3Ka mporpaM JJisi CTBOPEHHS CJIANI0BUX KOMII'IOTEp-
HUX mOpeseHTaliii. Mu Tpaauiiiino mpairoemo 3 maxerom Microsoft
Office, ToMy BHMKOPHMCTOBYBATHMMEMO B3aCTOCYHOK [IJIS CTBOPEHHS
npesedTaiiii PowerPoint, axuii € craamoBoro Microsoft Office.

fAx BimoMo, IpM BUKJINKY B3aCTOCYHKY MK MOYKEMO BHUOpaTu
abo TOPOKHIO IIpeseHTallilo, ab0 IIpe3eHTAaIlil0 3 IIeBHOI TeMI.
Ajse B OyOb-IKOMY BHUIIQAKY MIPOTrpaMa MEPeAdaUaE, IMO HAIIIA  ....eeueenennenoeenenneeoeeoesoesossoesooeeoenns
mpes3eHTallid MOYHEThCSA 3 TUTYJAbHOrO chaaupmy (puc. 6.1).

PowerPoint

Mpesentayinl - PowerPoint 53} —
BcrasnetHa Koncrpykrop Mepexoan Aximauin Mokas cnaiigis Peuensysanta MNoaanHs JDosigka Q CraxiTe, 140 noTpibHo 3pobuTi ";_}_ CninbHmit goctyn @

| S — =0 |ENNOODE Qe [y Sswmsm | Suem
T E= o ] Crnyin _ B~ AL L 0G| ¥ . &7 [ Kontyp dirypu ~ 25 3amitmma -
CTABHTH TEOPHTH AV . R = = || ¥Ynopaakysata Excnpec-

¥ + cnaiig 5 Posain HAKEIE S o0 o, A2 | A = rlEI‘ Nt ) KT o cruni =8 EdexTin ana diryp = [ Buginwra -
By ep v R LRSI C.m v S RIS LIy 1 SRS = | S (Sl RGN M-SR 1/1:i7w0: 1 VRO MRS 1| SR €1/ B B~
1

3 wr
A o
MigzaronoBoK changa

Craig131 L2  ykpaincska = Hotaten WM Mpumitkn [@_ﬂ Doa g7 -—3——+ % [

Pnc. 6.1. TutynbHM cnang

[ITabmoHM KOMIT'IOTEPHUX MIPE3eHTAIlill MOKYTh MaTu pisHi
cTuai oopMIIeHHS CIaiAiB, AKI HasuBaioThcsa Tevamu. KoxHa
TeMa Ma€ CBilfi Habip MaKeTisB.

Maket cnanaa — Habip 3anoBHIOBayiB AnA MOAAHHA KOH-
TEHTY Ha Clangi, Wo BMW3HAYa€, AKi 06'ekT OyayTb MoAaaHi
Ta AKUM YMHOM PO3TaLLOBaHI.
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Ycboro PowerPoint mpomonye nes’sTh TuiiB MakeriB (puc. 6.2).

Mepexogn Axinauia MNokas cnafgie PeugHsysanHn MogaHHa Noy
~ wOd
Bl- | AL LY
e | XKDgamM-pa- | A-|=S===[=- m_ | gL
ERIBED:CamETe E‘% TesOttice L Siat =t
1
=
Tutynenuid cnaig  Hassa 1a smicT Hazea posginy
=g '-...-—} "'_""_r""""j
lea of6'exTi MopisHAHHA JIMLUE 33aronoBoK
MycTwii chaig EmicT i nignuc PucyHok i nignnc 3 a ro}_l o B 0 K
3 fyGnrosatw subpani cnaign S
B Costinss crirgin. MMia3aronoBoK (
3 [loBTopHE BMKOPWCTAHHA CNARAIE...
| |
Puc. 6.2. Tunu makeTis
Criocobu CTBOPEHHSI HOBOT'O CJamma
Zhaaaeaeaassasnney, . HatncHytn KomaHgy CTBOpMTM cnailfi Ha OCHOBHIM CTpiuli abo BuKopuUCTaTy «rapady
Cnoci6 ' 1 knasiwy» CTRL + M. lNpu ubomy 3a 3aMOBUYYBaHHAM [JOAAETbCA MaKeT Cranfa 3aronoBokK
OcHoeHe Bcrasnexnna Koncrpyktop Mepexoan Aximauin Mokas cnaigis PeugHsysanHa
- = T e A
B E‘t{’ _— -1 —|Lnf....’?¢...| S= L. e = “:‘
Bcrasuri 8 CreopwTi == —i—||=n [*] :
' e B = == =,
cnaig
Bybep obminy 1 c =g A63ay £
4 Posain 3asamoBuysantAM| Tutynenwii cnaily  Hasea Ta emict Hazea posginy
.................... 1
Cnoci6 2
..................... Tesgima g wegimesg
[ea ob'exTn MopieHAHHA
4 Posgin Bes saronoska
=
MycTwid cnaiig BraicT i nignuc Pucyrok i nianuc

T [

Puc. 6.3. Burnag po3kprBHOro CncKy 3 TMNamu MakeTiB cnangy
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AKWO BKa3iBHMK MULWI 3HAXOAWUTbCA Ha NONi HaBirauil 4OCTaTHbO HAaTUCHYTU Knasiwy Enter
a6o MNKM i B KOHTEKCTHOMY MeHo 0bpaTn komaHzy CTBopuTu cnaig.

HoBsui cnaing 6yne ycnafkoByBaTy TUM MaKeTy MomnepefHbOro cnangy, y BUnagKy CTBOPEH-
HA cnangy nicna TUTynbHOro 6yae CTBOPEHO Craij i3 MakeToM 3a 3aMOBUYYBaHHAM (puc. 6.4)

Daiin OcHoBHE BeTaeneHHA

alla 5;; |_| Maker ~
O e | E g

CrnHyTi

KouctpykTop

Berasnti :
cnaiigr B Pasgin~
Bydep oBminy = Cnangm

4 Posgin 33 3aMOBUYBaHHAM

1
Cnoci6 '3

4 Pozgin Be3 zaronoBka

2
L\\F'E, lNapameTpy BCTaBAEHHA:
s
|
| =] Hoswii cnaiia
3 = JOogatw pozgin

CreopHTi W K N

Mepexoan AHimayin Mokas 4
A A%z
§ abc AV - Aa A - = 3

WipwdT

3aro/1I0BOK

Puc. 6.4. CTBOpeHHs cnaigy Ha 0651acTi CTPYKTypu

Vci BOymoBaHi MakeTu cjaiiiiB, okpiMm makera [NopoXHii cnang,
MiCTATH 3allOBHIOBAUi BMiCTy — KOHTeWHepH, IO BioOpasKaioTh-
cA y BUIVIAAI ONYHKTUPHUX NPAMOKYTHUKIB.

Konretitnepu pisHMX THUIIIB IpU3HAUYEHI IJIA PO3MIIIIEeHHA B HUX
TUX YU iHIMUX 00’€KTiB ciaiifa: e MosKe OyTH 3aroJIOBOK, TEKCT,
TabauIld, giarpama, rpagiunuii eademeraT SmartArt, MaJIIOHOK, Kap-
THUHKA 3 rajepii, BijJieo Ta 3BYK.

Texcr Ha ciaaiiagi moske OyTH posMillieHuii B ogHy abo OBi Ko-
agouku. Coaiig Moske IIIJIKOM 3aliMaTH pacTpoBe ab0 BEKTOPHE
300paskenusa. Ha cimaiigi Mo:KyTh OyTu posMilieHi Bigpasy KiTbka
00’€KTiB PiBHMX THUIIIB: TEKCT i MaJIIOHOK, TEKCT i Aiarpama ToOIIO.
BinpmricTs cnaiifiB MicTATH 3ar0JIOBKU.

3 ob0’ekTamMm, PO3MiIlleHMMM Ha CJaigi, MOMKHA IIpaIlloBaTU
TaKk caMoO, K y BEKTOPHOMY rpadiuHomMy pemaxTopi. Buminernwuit
00’eKT MOJKHA IMepeMimiatu IIo cJjaigy, 3MiHoBaTH IHOro posMi-
pu, 3AilicHIOBaTH YTPYIIOBaHHA OO’€KTiB, a TaKOK TepeMiIlysa-
T 00’€¢KTH Ha PisHi mapu caaiiga. TakuM YMHOM MM CTBOPIOEMO
CTHJIbOBe O(hOpPMJIIEHHA TIpe3eHTalrii.

Bu Bike mosmaiiomMusucA 3 O3HAUEHHSM CTUJIIO, 3TaZaeMo, IO
cmuaby — 1e CyKyIHICTh 3HAUYEHb BJIACTUBOCTEHN Pi3HMX 06’€KTiB.

Y Oyab-AKUiI MOMEHT POOOTH HaJ KOMII IOTEPHOIO Ipe3eHTalri-
€10 ctuib ii ohopmiteHHA MOKHA 3MiHUTH. [ IIHOTO BapTO CKO-
pucraTucs HaSBHUMU TeMaMU Npe3eHTallil, AKi MoKHa BuOpaTu
Ha cTpiumi y BKJaxaii [usanH.

MakeTn cnangis BM3HauyaloTb
po3mip i Konip wpunodTiB,
edekTn i GOHOBMIN MaNOHOK
(tema). HannpocTtiwnmm

€ MaKeTu, Wo MiCTATb
NOPOXHi 3aroTOBKW Cfangis i3
3aroJioBKOM i 6e3 Hboro.

Crunb odopmreHHs

cnanpga 3aja€:

e dopmat cumBonis (WpndT,
pO3Mip CMMBONIB, Konip,
HaKpecsieHHs, edeKTu ToLo)

e dopmat Tha (Konip,
HAABHICTb, PO3MiLLEeHHA Ta
BUA, rpadiyHnx o6’eKTiB)

e [0OaTKOBI KONbopu

e dpopmaTt rpadiyHmx Ta iHWKX
00'eKTIiB
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O0OpaBIlin TeBHY TeMy, MOKHA BUKopucTaTu ii Momgmpixaririi,
HATUCHYBIIIM BapiaHTU, Ta MIPOUTHCA yciMa OYHKTaMHU: KOJbO-
pu, mpudTu, epeKTH, CTHUJILI — KOMeH 3 AKNX Halae BeJnyes-
HY KIJbKicTh JOZAaTKOBUX BapiaHTiB HaJamITyBaHHs. Tak camo
MOXKHA caMOCTiiiHO BuOpaTu (popMaT TJia, HATUCHYBINU Yy BKJIAAIIL

LLla6noH npeseHTauii — e Ounszaini xaomky (Qopmar Tna, a6o BHOPABIIM III0 KOMAaHIY 3 KOH-
Cxema npeseHTaLii 3 oAHOro un TEKCTHOIO MeHIo, HaTucHYBmHu IIKM, Koiu Kypcop 3HAXOZUTBLCS
Kinbkox crnangis, siki obopmneHi GesnocepefHbO HA CJaiifi.

3 AOTPMMaHHAM MEBHOrO MosxauBocTi po6oTy 3 popMaToOM TJa aHaJoriuni pobori 3 (i-
3agymy. rypaMu B T€KCTOBOMY IIPOIIECOPi, OCKiJIbKKM TYT BUKOPHUCTOBYETH-

cA BOYZOBaHUM BEKTOPHUU rpadiuHuii pemakTop, (PYyHKIII AKOro
mocTymHi 3acrocyHkam maketry Microsoft Office.

BiacHuii 1m1abJoH KOPUCTYyBau MOXK€ CTBOPUTHU, BHUOPABIIU
B BKJanMni lNogaHHA koMaHAy 3pa3ok cnamgy (puc. 6.5).

Mpesentauinl - PowerPoint

OcHosre BeraeneHHn Mepexogn AHinmauia PeugHsysanHa MNogaHHs Josigka Q Craxite, wo notpibae spobuTy

— =1 R Bugannmn Koneopn = Crini hony ~
= R Buaz | R I Konvopu = Z3] Crini gony
- . 'EI- MepeimeHysatn B ; flo 3 Wpngra~ [] Mpwxosatn droHosora sobpax
CTABMTH CTABMTM Q3MiTHa AETH MOKAHHHK kT O A eMu
3pasok cnaigie  mMaket 3 36eperm 3paska  MICUA 38MN0BHEHHA ™ ¥ - Epexrn -
3MiHeHHRA 3paska Po3miTia 3paska 3MiHEHHA TEMA DoH

-

KnauHiTs, Wwob penarysatu CTU/b
3pa3Ka 3aroJ1oBKa

M, et e gyt
3 30 2

Puc. 6.5. CTBOpeHHsA BIaCHOrO LWabnoHy

Mwu 6aummo Ha moJi HaBirarii Bci Mo:kauBi Maketu. IIpuuomy
CTBOPIOIOUM CTHUJIb IIEPIIOr0O cJaiay (foro Jerko BigpisHuUTH 3a
posMipamMm), MU HAJAEMO TaKWH caMUIl CTUJIb BCIiM iHITUM MaKe-
TaM, SKIIIO0 MU X0UeMO, I00 CTHJIb PeIITH Bimpisuascs. Bubupa-
PowerPoint a60 OHNAH- €MO,MaKeT M HAJAMTOBYEMO CTHIb creriajgbHO AJA HBOI‘(l. QJIi/:[
WabnoHu, abo Po3po6UTH maM’ATaTy AeKiJTbKa TPaBU CTUIBOBOTO OOPMIIEHHSA CJIaiIiB.

BNACHI. &

o JloTpumyHTecAd TpPaBUJI KOMIIOSUILil, KOJOPHUCTUKU, €Pro-

3aneXxHo Bif TeMu Ta MeTu
npeseHTalil MOXKHa BMOpaTK
TeMn opopMAEHHA 3 KoseKLii

PowerPoint nponoHye roTosi HOMIKM — Ile TPU KUTH JU3aiHYy.

MPOEKTU Mpe3eHTaLin — e He moxkHa mmcatu OyAb-AKHH TEKCT 3aMiCTh HaAIIOBHIOBA-
wabnoHu. MoTpibHMI WabnoH uiB 3aronoBOK, OCKiJbKM BiH Oyze BimoOpaskaTuch y Ba-
MOXHa BifiLlyKaTu Y BiKHi mrifi mpeseHTaIrii i oro He MOMKHA BUJYUYUTH.

nporpama sigpasy nicna i e fIxkmio posmicTuTM 300parkeHHA HA IEPIIOMY CJalfi, TO
3anycky BOHO OyZe ycmaJgKoBaHe iHIIMMU MaKeTaMU.

e Ciuinm 36epertu pos3polOJieHuil BamMu IAa0J0OH 3 THUIOM (haii-
oy WabnoH npeseHTauii (puc. 6.6).
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@ 36epexenn aoxy MpesenTauia PowerPoint (*.ppix)
MNpesentauin PowerPoint 97-2003 (*.ppt)
PDF (*.pdf)

Loxyment XPS (*xps)
IlaBnon PowerPoint (*.

N
Ynopagxysatm ¥ potx)

LLa6non PowerPoint 97-2003 (*.pot)
Tema Office (".thmx)
HAemorictpauyia PowerPoint (*.ppsx)

B eii MK
B Biaeosanncn
[=] Aoxymermn | flemsorcrpauin PowerPoint 97-2003 (*.pps)
Haabyaosa PowerPoint (*.ppam)
Hapb6yaosa PowerPoint 97-2003 (*.ppa)
Mpesentauia PowerPoint y dopmari XML ("xmi)
Bigeo MPEG-4 (".mp4)
Bigeodainn Windows Media (*.wmv)
Graphics Interchange Format, GIF (*.gif)
Manioviox y dopmari JPEG (,jpg)
Manrorox y ¢opmari PNG (*.png)
Mantonok y dopmari TIFF (*.tif)
Hesanexnwii sig npucrporo pacrp (".bmp)
Meradaiin Windows (*.wmf)
Poswmpernii metadaiin Windows (*.emf)
Dopmar SVG (*.svg)
Crpyxrypa, RTF (".rtf)
Fpadiuna npeserrauin PowerPoint (*.pptx)
JNinwe npesentauia Open XML (*.pptx)
Mpesenrauin OpenDocument (*.odp)

-‘- 3apanTaxeHH|

[&] 3o6paxernna

D Mysuxa

~J 3D-06"exrn

Il Po6ounii crin

‘. Nloxanstwi ol
In'n paiiny:
Tnn gainy:

AsTopw:

La6bnon PowerPoint i3 nigtpumxoro pobotk maxpocis (*.potm)

Mpesexrauin PowerPoint 3 niarpumkoio pobotk makpocis (*.pptm)

Aemorictpauia PowerPoint 3 nigrpumxoto pobotm maxpocis (*.ppsm)

A~ TMpwxosatn nanku

Cepgic‘vl';lﬁepuﬂll(::ncycm|l

Puc. 6.6. 36epexxeHHA po3po6ieHoro WabnoHy

dAxiro Bu 36epersiu 1miabJioH, TO 3aBMKAM 3MOKeTe HMOro 3Haii-
™1 B BKJaAmi [An3aiH AK KopucTyBalbKuit. g 1mporo moctaTHbO

BiAKpUTH TeMU, AK HaBeJeHO Ha puc. 6.7.

HS O3 -

Qaiin OcHoBHe BcTaeneHHA KoucTpykrop

Lia npesenvauin

Mepexoan

MpesenTauinl.potk -

AHimavia

MNokas cnaigis

@)
Aa
ﬁ? I —_——
Hacrpoosana
el | Aa N
_‘: Office
m BEE Aa Aa |Aa il Ac
F I - .------ m L L D)
':% Aa 8 | Aa
ol Aa
gl
Motwyk Tem..
’FE 26eperTi NoToUHY TEMY...

PeugHsysaHHA

PowerPoind

MogaHH

Puc. 6.7. CTtBopeHHsA npe3eHTaLii Ha

6a3i po3pobseHOro WwabsoHy

123
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HocuTh uYacTo mpes3eHTallid MMOoTpedye Bisyasisarii momauHux
ITaHuxX. Bu Bike CTBOpIOBAJIM OpraHisaliiiHi miarpamMu 3a mOmOMO-
rofo rpadiunoro emementa SmartArt. TekcToBuii pegakTOp HPOIIO-
HY€ MOCUTH BEeJUKUU Habip pisHOMaHITHMX MakKeTiB (puc. 6.8).

Bubip pucyrka SmartArt ? *

g Cnmcok
¥ei
B | [EE] g =B — —
= rpous B | Em —
% o = = R _—

lepapxin = = EE SR =

= e
E 3e'AsoK
dp Marpuus ==l o0y coo
A Mipamiga E) = - -
MpocTHA BADYHAH CIWCO0K

Pucyrok 9@ g H H é é é DDl_l [ BUKOpPWUCTOEYETLCA N8 BigDBpaxeHH:
o I z2lElE HEMOCNIA0EHWY 360 STPYNOEaHNY BAoKIE
iHpopmaLil Jo3sonsc 36epertu npocTip

AnA iryp no ropuzoHTani Ta BEpTHEENI.

| OK | | Ckacysatu

Puc. 6.8. Bubip makeTa rpadiuHoro enemeHTa SmartArt.

Croco0Ou 3aIl0BHEHHS KOHTEHTOM SmartArt

rr— . ~+ Y noni TekcT enemeHTa SmartArt :
: Cnoci6 1 - MoxHa popaBati neBHi ¢irypu, 3miHioBaTK iX piBeHb Ta MOPAJOK PO3TallyBaHHA |
Trttrnnnssenenens ’ - 3a [IONOMOTOI0 BIAMOBIAHOT BKAAKU KoHCTpyKTOp :

~« 3a ponomoroto O6nactb TeKcTy BKnaakn KoHcTpykTop :
R ! - MoxHa BBOAUTW Ta pefaryBaTi TeKCT, AKUI Ma€ BifobpaxkaTucA Ha MEeBHOMY
: Cnoci6 2 enemeHTi SmartArt. O6nacTb TeKCTy BifoOpaxaeTbcsa NiBopyy Big obpaHoro ma-
Crrttrnnsssnssseens ’ - KkeTy. Konu Bu popacTe abo peparyeTe TekcT y O6nacTi TeKCTy, Aiarpama OHOB- |
- NIOETbCA aBTOMATUYHO — irypu [oAa0TbCA abo BUAANAIOTHCSA :

rrr—— . -+ BcTaBnenHam ckoniioBaHoro 3aspanerifb TekcTy B O6nacTb TekcTy :
: Cnoci6 '3 - BupinuBwm yBecb TekcT B O6nacTb TEKCTY, MOXHa BifpopmaTtyBaTu MOro ctaH-
RO ’ - [apTHUMM cnocobamu (Hanpuknag, 3a AOMNOMOrOI0 OCHOBHOI CTPIUKM) :

MoskHa TaKOK CKOpHUCTATHCA KoMaHAamMu BKJagku Qopmar
dyurii PoboTta 3 pucyHkamum SmartArt (puc. 6.9).

BeesiTh TEKCT x

& PigeHe 1
BmicT BKnagok KoHcTpykTOp s PigeHs 2
i ®opmat fo3Bonse h & PigeHs 2 ‘ i
CTBOPIOBATY CMPaBXHi " [I»]:
On3aliHepCbKi Wwenespu. § [1*] B & Pigens 2

# PigeHs 2 )
L ]
L H

Puc. 6.9. Burnag po3kprBHoro cnvcky O6nactb TekcTa rpadiyHoro
enemeHTa SmartArt



6.2. CTunbose...

HomaTKoBi MOKJIMBOCTI BimoOpasKeHHA rpad)iuyHOTO eleMeHTy
SmartArt magatoth Komauau O6patn kKonip i Cruni BJaagkwu KoH-
cTpykTop (puc. 6.10, 6.11).

haHHA MNMoganHa Pospobunk  [losigka

Koncrpyktop Popmat Q pils)

125

i
[
[
[E—)
[—— ) [ E—— [ ——
[ (] [ [ E—— [ —— " ;
p— [ E— [H— 1 4NA PUCYHEKIE SmartArt '
(A | (. (I .
Axuent 1 Pospobonk  [losigka Kencrpykrop Copmat Q Ad
[ (- (-
[ (. (. (E——
[ (E—— [—
[ (. (. [
[ | Axuenr2
[ ) | —
I — | —
[ — [ —
Axuent 3
[ [(——) [ &[S & E—
I — ] [ S | E—
g [(—— : ]
e [—— [ ——) =
- % Depedapbysat pucyHKn & prucyHKy SmartArt
MralumHe oko
I

Pnc. 6.10. Burnag po3kprBHOIo CnncKy
kKomaHau O6paTu Konip rpadivuHoro enemeHTa
SmartArt

@ 3anuTaHHA ANs nepeBipKU 3HaHb

1
2

1

Ckinbku makeTiB nponoHye PowerPoint?

Ak BMOGpaTV TeMy i UM MOXHA BMKOPUCTOBYBA-
TN BNacHi BapiaHTL?

LLlo Take cTunboBe odboOpPMNEHHS Npe3eHTauin?

AK po3p0o6UTY BNaCHWIA LWAGMOH; AKX NpPaBus
HeoOXigHO JOTpUMYyBaTUCA?

Po3po6iTb BnacHU wWabnoH ansa npeseHTauil
3 BMOGpaHOro Bamy HaBYaNbHOrO MNpeameTy

Pnc. 6.11.Burnag po3kpuBHOIroO CrnNCKy
komaHan Cruni rpadiyHoro enemeHTa SmartArt

Konn pouinbHO BMKOPUCTOBYBATW OpraHisa-
UinHi giarpamn?

OpHy 1 Ty camy Ail0 MW MOXKEMO BUKOHYBaTu
pisHMMK cnocobamu. MpoaHanisynte Ui cno-
cobn i MoACHiITb, YoMy B Hac 3'ABUNACb TaKa
MOXUBICTb.

3aBaaHHA ANS CaMOCTIMHOro BUMKOHaHHSA

(6ionorii, ximii, MaTemaTuku, iHPOPMATUKM

ToLWo). 36epexiTb AK WAONOH i HaZiWNITL yuu-
Teno.



126 Po3gin 6

6.3. NpoekTyBaHHA Ta poO3pob6bKa po3ranyxeHux
npe3seHTauin. FNinepnocunaHHA i efleMeHTH

KepyBaHHSA

©000000000000000000000000000000000000000000 0000000000000000000000000000000000000000000000000000000000000000000000000000000

@ Po3kaximb npo ceili 00c8i0 cmeopeHHs npe3eHmauit

lnepnocnnaHHAM MOXHa
3pobuTn byab-aKknMin 06'ekT
cnanpa, Hanpuiknag TekCcToBui
bparmeHT, 306paxeHHs, dirypy.
30BHi TEKCTOBe rinepnocunaHHA
Bi4pI3HAETbCA BiA 3BUYANHOIO
TEKCTY NigKpecneHHAM,

a TaKoX TUM, WO B pPeXuUmi
JeMOHCTpaLii cnarnga B pasi
HaBe[EeHHA Ha MOCUNTaHHA
Kypcopy muLli Toi HabyBae
bopMKM pyKK 3 NigHATAM
BKa3iBHUM ManbLEM.

Kpok 1

Kpok 2

loBopsAYM PO mpoOrpaMy CTBOPEHHSA KOMIIIOTEPHUX IIPe3eHTa-
mifi, 3as3BUUail 3rafyioOTh TPU OCHOBHi ejJieMeHTU: aHimalliio, Ke-
poBaHy aHiMmaliro (Tpurepm), Hasiraiito (rimepmocuaanHsg), AKi
HaJalTh PON3UHKU mpeldeHTaniaMm. Hapasi mu OyzeMo roBoputTu
caMe IIpo HaBirariro.

3a CTPYKTYpoOlO IpeseHTAIii MoKyTh OyTm JdiHiAHUMH abo
posTaNy:KeHuMu. Y JiHIIHUX Nnpe3eHmayisx Tepexoau MOKJIMBL
BiJl momepemHBLOTO CJAMAY MO HACTYNHOrO i HaBIaKU. BiabmricTb
mpeseHTarlif came JgiHiiHi. Poszanyxceni (iHmeparxmueéHi) Tpe-
3eHTalil BipPiBHAIOTHLCA TUM, IO B HUX MOKJUBI Iepexonu Bin
omHiel rpynu ciaiaiB go inmoi. Ha ciafijax Mo)KHA pO3TAIIOBY-
BaTH CIIeIliajibHi eJleMeHTU KepyBaHHA — TilepHocuJiaHHs.

TinepriocunarHA BUKOPUCTOBYIOTH IiJl Uac IOKa3y IIpe3eHTAIlii
IS Tepexoay BiJi omHOrO cjaijga mo immoro (Tak 3BaHa HaBira-
I[is1), 3aIyCKy AKOICh ITPOrpaMu, BiATBOPEHHS KJIITy, BiAKpPUBaH-
Hs BeOCTOpPiHKM caliTy abo (aiiay ToIro.

AJropuT™M CTBOPEHHS TinepHocuiaHHA

Buginite ¢dparmeHT TekcTy Ha cnangi. BukoHante komaHay BctaBka — linepno-
CUNaHHA

Y BikHi BcTtaBKa rinepnocunaHHsa, Wo BIOKPUETbCA, MOBAXITb rinepnocunaHHA
3 NeBHMM 00'€eKTOM — daiiom, BEGCTOPIHKOI, MiCLEM B JOKYMEHTI (cnamgom),
HOBVM [JOKYMEHTOM ab0 afpecoto efieKTPOHHOI MOoLWTK.

Ina uboro BMOepiTb Ha MaHeni y NiBil YacTWHI AianoroBoro BikHa TWUM O0'eKTa
i BUbepiTb Moro y dinAaHui npaBopyy (puc. 6.12).

[NoaasanHa rinepnocinaHa ? >
36'A33TV 3 Tekcr: | < <BugineHuil dparmMeHT gokyMeHTas > Migkazka...
Nanka: FN TokanbHE guck (C) _v. 5 'fa
dalnom, Be6- e —
cropinkow NVIDIA Corporation ~ JaknaaKa..
noTo4Ha
i PerfLogs
Q Program Files
MiEmy : Program Files (x86)
SOEYMEHTI MNepernAHyTI Puth
CTOPIHKK ython
'|:| Python34
HOBMM HOBI i Ruby24-x64
AOKYMEHTOM OHOBAEHI shel
BOKYMEHTH T o
@ Anpeca: Ch\Program Files |
ENEKTROHHO. el diiaodn o 1]
W NoWwToK = E
—

Puc. 6.12. Burnag meHo komaHan JlogaBaHHA rinepnocuiaHHA
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fAxio mocusamHA BKasdye Ha BeOCTOPiHKY abo daiia, To mid ix
BiIKpPUBAHHS 3aIllyCKaTUMeThCs BimmoBigHa mporpama. IIpumuomy
micas i1 3aKPUTTs, 3HOBY IIOBEPTAEMOCH B IIPE3€HTAIil0, HA TOMI
caauj, 3 AKOro MU TEPeXOoAnJu 3a rimepnocuianaaM (puc. 6.13).

[NopasarHa rineprnocunanis ? x
36'AzaTH 3 TekcT: | < <BugineHnid G parMeHT JoKyMeHTa> > Migkazka...
BrBepiTe MiCLe B ZOKYMEHTI: Mepernsg cnaiaa:
daiinom, ses- - MepLunii cnaiia
CTOPIHKOK i bk &
CcTannii cnaiig
B HactynHuid cnaiig
MeonepeaHii cnaid
Micuem y P _Hfa'
LOKYMEHTI aroncexw cnaiigis
i i1, Chaiig 1
>i3 i NosinbHi nokasn
HOEUM
LOKYMEHTOM
MokasaT Ta NOBEPHYTHCA
ENEKTPOHHD_
10 MOWTOK -
OK Cracyeati

Puc. 6.13. Bubip cnangy ana pofaBaHHA rinepnocunaHHa

Kpim rimepmocuianb, Ha ciaiijax MOKHa pPO3TAIIIOBYBaTH

o . . . .o Meperagn AHIMELIA lNokas cnargie PeLienzysag
¥ iHIIi eJleMeHTH KepyBaHHA — TaK 3BaHi KHOIMKMU Aiil (puc. 6.14).

PowerPoint mpomorye 12 xKHomok. PosrisiHemo, AKi came. Q‘;‘ TESmarthrt | Bt 6 wagyaosn
: 11 Aiarpama
H : Py &P Moi nanbyaosn ~ n
KHonku HasBa lMpu3HaueHHA = =
i | OcroBHi dirypn [«]
@ Hasapg Mepexia Ha nonepeaHi cnang HEOAMNITOAOOOCOE®®| ]
@GOCOOr L7 SOBa
Jani Mepexig Ha HaCTYMHWUI cnaiig Eg??@%o €3
. o M Pirypsi cTpimecm |
Ha nouyatok MNepexig Ha nepwunn cnang DEGLOT R PRSI —
€ 2VnIpD DD HLAN
B KiHeub MNepexig Ha ocTaHHIN cnang Thds @
Dirypu pna pisHaHs
Hogomy MNepexig Ha noyaTKoBUI Cnang =828
Bnox-cxema
® BigomocTi Mepexig Ha cnang 3 iniOpMaLl,iEIO OO0<sJOoUgeoay) |
Mpo aBTopa MnpeseHTadi OCUAd®@® X ¢ AVAD Oj
MNepexig Ha OCTaHHIN NepernAaHyTUN Q8o |
m HOBepHeHHﬂ cna|7|,q 3ipww Ta cTpiukK B |
3anyckae nepernag AOAAHOro BRI ADLOORERE r
Dinbm aryckac nepeman Ao 70 25 3 2% [T FILICY
BieoKnina Ha cnangi T
@ DokymeHT 3anycKkae BUKIIMK Nporpamm g?ﬂﬁﬁﬂﬂ S
3 BUKOPUCTOBYETHCA [AN1A BiATBOPEHHSA | Knonww piti _ !KHD"K”F‘E.ET"”EE'i
BYK popaHoro aygiodarny (eI B EEE .@D%P
Tosigka !'Iepequ, H.a cnang 3 AOBIAKOBOK
iHpopMmaLiero Puc. 6.14. EnemeHTn KepyBaHHA —
D [nAa HanawTyBaHHA 3a BMO6OPOM KHOMKW Ain
HactpotoBaHa
PO3PO6HMNKa Mpe3eHTaLlii
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KHonku gii — ue Hu3Ka iryp,
AKi 300paKyoTb KHOMKKY, Ans
AKMX yXKe NPU3HAYeHO OfHY

3 HaWyvacTiwe BXMBaHUX Ail.

Kronku fiii momaioTh Mo ciaiiga 3a gomomororo BcraBka — Oiry-
pu. Ocrauui ¢Qirypu 1e i € kHonku. Ilicasa Bubopy KHOIKM Gaska-
HOTO BUIVIALY Ta KJAIaHHA Ha IIeBHOMY MicIi ciaiiga 3’IBUTbCA
300pasKeHHA KHOIIKM Ta BiAKPUETHCA JiaJjioroBe BiKHO HacTpoto-
BaHHA fii (puc. 6.15).

KHOIIKM [mifi TaKo:X BMKOPKCTOBYIOTH Hil Uac MOKasdy CJanmiB
IJid BUKOHAHHS IIEBHUX OIlepalliii, HaOpuKJal, HaBiramiitHux 1me-
pexomiB, 3allyCcKy mporpam, BiZKpuTTs (GaijaiB TOIIO.

Icuye nBi MOMKJIMBOCTI BUKOHATU [Oil0 TPU HATHUCHEHHI Ha
JiBY KJaBimty mwuiiri, ado mpu HaBeleHHI Ha KHONKY BKa3iBHUKAa
muiiti. B 060ox Bumagkax pobora imeHTwuHa: BuOip Aii 3i cmumcky
(puc. 6.16): mepexix 3a rimepmocuJIaHHAM, BUKJUK IIPOrpaMu, 3a-
IIyCK MaKpoca, 3BYK.

Ilepexinm 3a rimeprocuiaHHAM, Y CBOIO Uepry, HaJae MOMKJIU-
BicTh BuOOpY OmHi€l 3 IIPOIOHOBaHMX Ha puc. 6.16 miii.

Hacrtpetosanna aii

|

Aia nicna KnauaHHAa

@ Hemac

O MepelTh 3a rinepnocnaHHAmM:

HacTynHuli cnaig
() 3anyck nporpamu:

BukoHath Makpoc

i o6'exTa:

[T 38y
[He.r.]ae_gsgl-'nyl].
D Euainuti

Micna HagegeHHA BKaZIBHNKE ML '|

graag..

caamam

? b4 HactpotoBaHHa gii 7 *

| TlicnA KN3LUaHHA MUILEK  [licnA HaBegeHHRA BKASIBHMKE Mi ’|

Aia nicna knauaHHA

O Hemae

@ MepeiTi 23 rinepnocunaHHam:

Tl HacrynHuii craiia =
O

MonepegHiid cnaig

MepLuni cnaig

OecTaHHii cnaig

CcraHHii nokasaHui cnaig

3aBepLUNTV NOKa3 a
c JosinsHIIR Nokas...

[] 38 Cnadia...

fl Aspeca URL...

= BH Inwa npesentauis PowerPoint...

IHLLNE daidn..,

Puc. 6.15. MeHto HacTpoloBaHHsA gii
06paHoro efiemeHTa KepyBaHHsA

HanawTtyBaHHA, npuTamaHHi
KHOMKaMm [iil, MOXKHa
3acToCyBaTh [0 OYAb-AKMX
0o06'eKTiB crnanga, Hanpvknag, Ao
dparmeHTiB TeKCTY, rpadiuHmx
06'ekTiB TOLO.

Puc. 6.16. PO3KpMBHNI CNNCOK KOMaHAW
MNepenTn 3a rinepnocunaHHAM

ITicia majamTyBaHHA POOOTH KHOIKM MOJKHA Bimdopmarysa-
TM caMy KHONKY, BUKOPMCTOBYIOUM BiZIOMi BaM KOMAaHIW: 3MiHU-
™1 (irypy, KoJip 3aJMBKH Ta KOHTYPY, 3MIiHUTH THUI KOHTYDY,
momaty e)eKTU i TEKCT.

HomaTkoBo MOKHA HAJIAINITYBATU MIPE3EHTAIlil0 TaKUM UYKMHOM,
100 HaBiramia smilicHIOBajlach MEBHUM MAapIIIPYTOM, HE J03BOJIS-
I0UYM KOpHCTyBauy ioro smimioBatu. lle mocAraeTrbcs JHIEe OJ-
Hiero KomaHzo: [loKa3 cnanpiB — HanawTyBaHHA noka3sy cnangis
i B MeHIO, IO BiKPUJOCH, CJif BiamiTuTm ABTOMATUUYHUI (MOBHWUI
eKkpaH) (puc. 6.17).

PobGoTy B mpeseHTallii MOKHA 3aKiHUUTH TAKOK HATUCHEHHSIM
KJaBimm Esc.



@ 3anuTaHHA ANA NepeBipku 3HaHb

1
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HanawTysanHa nokasy cnaiigie

Twn nokasy

@ iMpe3eHTys 4ONOEI4aY [Ha Beck EKPaH):
O KEpPOBAHWI KOPUCTYEaUEM [BikHO)

O SETOMETHYHKMI [YBECh EKpaH)

MapameTpu nokasy

|:| Be3nepepBHII LMK 40 HATWCKEHHA Knasiwi Esc
[] 6es moenennesoro cynposoay
|:| Bes aHimanit

Konip nepa: s‘g x:

Konip nazepHOLo EKaziBHMES: ;2 -

Cnalgu

® yi
O Big |1 | o 1

3miHa cnaigis

O spyury

@ 33 Hacom
|:| EWMEHYTH anapatHe NpUCKOpeHHA 0B pOBKH 306PaXeEHHA

Jekincka MoHITOpIE

MoHiTOp Nokasy cnaigis:

ABTOMATUHHO wr
PozaineHa 3paTHicTE:

EnKOopWCTOBYEATH NOTOYHY PO3SINBHY 3A8THICTE v

|:| EMECPUCTOBYEATH PEXWM 40N0EIgaYa

L L

EWBIpKOEHH NokKas:

Puc. 6.17. HanawTtyBaHHA NoKa3sy npeseHTauil

3 AKMM OO'€KTOM Ha cnamgi moxe 6yTu nos'a-
3aHO rineprnocunaHHA?

Ha Akuin 06'ekT MOXe 3AiMCHI0OBATMCA Nepexia
nicna Bubopy rinepnocunaHHA Ha cnangi npe-
3eHTauii mig vac i gemoHcTpauii?

AIK cTBOpPWTM rinepnocunaHHA ana nepexogy
JO nepernagy MNeBHOro cnamga nig 4vac fe-
MOHCTpaUii?

fIK CTBOPUTU TiNepnoCUIaHHA Ha Cnamai npe-
3eHTauUil gnAa nepexopy Ha BebG-CTOPiHKY nig
yac feMOoHCTpauii?

AIK NoBepHyTUCA OO AeMOHCTpaLil npe3eHTa-
Lii, AKWwo 6yno BnbpaHO rinepnocunaHHs, ke
BigKpWUIO BIKHO TEKCTOBOro mpouecopa?

AKi icHyloTb KHOMNKKM Ain? OnewiTb iX Npu3Ha-
YeHHSA.

3aBAaHHA A9 CAaMOCTIMHOro BMKOHAHHSA

1

CrBopiTb  KOmM'loTepHy npe3eHTauito  «Mos
NpOorynaHKa».

2 3B'AXiTb Mpe3eHTauilo Ta KJin, CTBOPEeHWI nif,

Yyac BMKOHAHHA 3aBfaHHA 3 po3giny 5 (§ 5.5.)

6.4. EneMeHTH aHIiMauUil B npe3eHTauii

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 o

KomMn'tomepHy aHimaduito.

lMpuzadatime, w0 make aHimayis, 0e 8u 8xe 8UKOPUCMOBY8A/IU @

Amimarnis — me cmemiaJbHUE Bifeo- abo aymioedexT, AKM

MOJKHA OOJATH OO0 TEKCTy ab0 0 IeBHOro o0’eKTy (300pasKeHHd,
(dirypu, pamixm). IlpuitmmoB uac amimariii i KepoBaHoi aHimarrii.
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3ragzaemo, 1m0 B PowerPoint amimamia mominsierbesi Ha aHima-
Imiro o0’eKTiB Ta aHiMaliio 3MiHM cJhaaiifiB (abo ImepexomiB MiK
craimamu). Posrissnemo animaririto 00’exriB. [[1s HaamITyBaHHA
aHimarii mepeiizemMo Ha BKJAIKy AHimauia (puc. 6.18).

H - MpesenTauinl - PowerPoint
Maiin COcHoBHe BeTaeneHHA KoncTpyktop Mepexogn AHimayia MNokaz cnaigie PevuenaysanHn lNogaHHA losigka Q CraxiTs, L0 NOTP|
3 <
3 - - . -\ =M OBaacts aimauji
?'&fr ) | ; ¢ i - . = ) )
1 < & Ti
MepernatyTi IEMGadHE T Buligiratitia Biinss Bik " Vi — MNa
A 3 BHLLE - e 31| L=
Mepernag AHimauin | AoAaTEoBI NapameTpr aHiMawin
1

) 8.0 6 ¢

Puc. 6.18. Bknagka AHimauisa

A Toro 100 3acTocyBaTu aHiMallilo, HaM ITOTPiOHO BUOpaTu
R . . .
o Vst 00’eKT, iHaKIle BCi KOMaHAM, IOAO aHiMAaIlil OyAyTh HEeaKTHUBHI-
MU (Ha CKPHUHINOTI iX mogapboBaHO B Cipuil KOJIip).

g O i ITlicass BupiseHHA O00’€KTY MOYKHA HATHUCHYTHM KHOHOKY [oaartu
aHimauito (puc. 6.19). PowerPoint Bu3Hauae 4oTUpU TUIIM aHiMaIrii:
B MosiBa Ha cnanpi ob'ekTa (edpeKkTu, WO BiAHOCATbCSA
[0 uboro Tuny, nodapboBaHi y 3eneHnin Konip)
& MoxxnuBicTb BUAO3MiHM 06'ekTa Ha cnangi —
3suuaiina n..  Buugi Bunit | . . S
s e 3MiHa po3Mipy, KONbopy, NPO30POCTi, FOMAaHHS,
BrnokpemneHHA . .
y _§ ';f( * | obepTaHHA, Towo. Ui edpekTn BinobparkatoTbcsa
Moasa irypa T O4MHHIKD... KOBTUM KOJIbOPOM
wpre S w0 E
a}f& % *‘, 3HMKHeHHA ob'eKTa 3i cnangy (BOHM MOXYTb HOCUTU
Macwraby..  OGepranna  [liackakyea.. Buxi HA3BY TaKMX camux fK i edpeKkTn BXoay, ane MawTb
Ecxpranyc ) ! NPOTUNIEXHY filo) | BifoOparkaloTbCcA UEPBOHNM
KONbopoMm
MeEIc Do fomen 3 camoi Ha3BW BUMINBAE, WO Lie NepemilleHHs
H . Ha cnanpi 3a NeBHOI TPAEKTOPIE, AKY BUOpaB
X k MepemileHHsA A P pi€to, AKY BULP
3nebapene., Totemuinng  MoceitninKg | abo CTBOpUB pO3pO6H|/|K npe3seHTaull (LI,EI/I T™n
& _ i & MO3HAYaETbCA CiPM KOJNIbOPOM)
' IHWi ederTy BXOAY..
[ . .
i s gRORpEMACI OOpaHuii epekT Mae IeBHI mapaMeTpu: HAIPUKJIAL, OIS epeK-

TiB Bxig i Buxig 1mme moixe OyTu HAIPSIMOK, JIJs BHOKPEMJIEHHS —

Puc. 6.19. Bubip edekTty aHimauii . .
301JIBINIEHHST YW 3MEHIIIeHHS PO3Mipy.



6.4. EnemeHTI aHiMalii. ..

Ilixg uac mamamTyBauHsa eeKTiB BapTo HATUCHYTH KHONKY O6-
nacTb aHiMauii. ¥ mpaBiii yacTWHiI eKpaHy 3’sIBUThCA IIaHeJ b, Ha
AKiN BimoOpaskaTuMyThesa eheKTH aHiMaIlii, 3acTocoBaHi Ha aKTUB-
"HOMY cJjauai (puc. 6.20), 1e JO3BOJUTL POSIIUPUTU MOIKJIMBOCTI.

Mpesentauial - PowerPoint K3l
AHinmauia Mokas cnaiigis PeLieHsyBaHHA MNogaHHaA Jllosigka Q Craxims, Wo noTpitHo 3pobnmi /4 CninsHuii goctyn

1A | % T—
- @T weanicte: 02,00 x & PaHiwe
— Mapametpn Joaatn i ) e

edexTis ~ TR A e dideestd asyicibt (® 3arpmaca: 0000

A = AoAaTkoBl napaMeTpr aHimau’ XpoHOMETPEM

P Mouator

Tpurep =

¥ [lizHiue

Obnactb aHimaui -

Ib Bigreoputu 3

'I“PB () Sipka: 5-kyTH...
29 Sipka: SeyTHe..
39 e 3ipka: S-kyTH..
49 ¢ 3ipka: S-kyTH...

Inlll
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Puc. 6.20. MNaHenb O6nacTb aHimauii

Cnocobu HaJIaIITOBYBaTH IIapaMeTpu eeKTy

HaTI/ICH)/BLLII/I KHOMKY I'IapameTpm e('l)EKTIB o6paTv1 3i cnagaHoro CNNCKY
NPUAHATHUI napameTp (puc. 6.21)
MpesenTauinl - PowerPaint
Peuexzysanta MogaHHa Josigka Q CrawiTs, Lo NoTpiGHO 3pobuTi
x Q ‘l* @%mammatﬁr | b Touarok: ' Mopagok arimauii |
T - T 0 7
= . T purep (5 Tpusanicrs:
= edexTis ~ HIMBLE ™ T AHIMAELR 3 ®3ﬂTpHMKE: ogeo o ¥ Mizxiwe
=l HAogatkosi napamMeTpl aHimauii XpoHOMETPAX o
..... C61 OBacTh aHimaujT b %
noci S :
.................... [3 Bi,q'rsopnm3| |z|
1455 O 3ipea: S-grw... [ NS
Z‘PB IE 2anycKaTi KAauaHHAmM
3"% * 3anycTiT pasom i3 NoNepeaHinm
4']—\5 * @ 3anycTuTi Nics NoNepeHLOND
DapameTpn edekTiE...
Yac...
TpWX0BaTH POSLUMPEHY HYACOBY LUKATY
Buganwri
Puc. 6 21 KOHTeKCTHe MeHIo 06paHoro ed)eKTy B 06naCT| ammaun
) Cnoci6 9 Y noni OGHaCTb aHimawuii BCTAaHOBMTUN BKa3iBHUK MULWI Ha ed)EKTI i HaTUCHY TN I'IKM
____________________ y KOHTeKCTHOMy MeHI0 O6paTI/I KOMaH,U,y I'IapameTpm e¢eKTIB BI/l6paTI/I I'IOTpI6HVIVI
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IcHye oBa HanpAMKM
BUKOPUCTAHHA aHimauii
y npe3eHTauifx: aHimauin
00'ekTiB Ha cnangax i

nepexoan — aHimauia 3MiHK

camux cnangis.

CKopUCTaBIINCh OJHI€EI0 3 MOMKJIMBOCTEI, HaBeOeHUX Ha
puc. 6.22, MoKHaA HaJaIITyBATH BUKOHAHHS edeKTy amimaririi.

e [licna wiamasuHa — e@exKT aHimallii po3moyHeThbCs ITiCJIs
HATHCHEHHS JIiBOl KHOIIKM MMIIIi.

e 3 monepenHiM — BCTAHOBJIOE IIOYATOK 3aCTOCYBAHHS edeK-
Ty aHiMmamii ofpasy micJas TOABU TONEPeJHLBOTO O00’€KTa,
a y BUOAAKYy Iepiioro ob6’ekra cjaiija — ofpasy Iicjs Io-
YaTKy AeMOHCTpAIlil JaHoro ciamnga.

e Ilicsia momepeqHbLOTO — PO3POOHUK ITPE3eHTAIlil BCTaHOBJIIOE
iHTEepBaJ uyacy, uepes AKUM, IMiCJIA 3aKiHUEHHSA ITOIEePeIHbO-
ro eexTy, posnmoUYHeTHCSA 00paHUl e(heKT.

HanamrryBaTu 11i 3HAUeHHsS TAKOXK MOMKHA Ha BKJIAAIL AHima-
Uis, BiAKpUBINM AJA IILOrO MeHIO [loyaTok, a Tako:x y moJi O6-
nactb aHimauii — Yac (puc. 6.23).

Kono 7 b4 Kono 7 x
Edext  yac AHIMALLA TERCTY Edext AHIMaUIA TekcTy
HacrpowBaHHA DNouatok: "JF'fl KnauaHHA V_.
LWinAx: E?HEGﬂﬂlﬂfﬂbm i JaTpumka: o T cexyra
MNAaEHWA NOMATOK: ' 1c : Tpusanicte: | 2 Cek (cepeaHbo) |
MAgEHKMI KiHewys: ' 1¢ = MoeToperHs: | (Hemae) |
- DngeMOTaTM no 3akiH4eHHi BigTEOpeHHS
Pizkuil KiHewys: ' Oc =l 7
T Tpurepu ¥ |
[] Astosiatsopenna N '
JAoaaTEoE NapameTpm -
3eyK: [Hemae seyky] w \2
Hicna animauin: He saTiHoBaTH bt
SHIMALA Tek Ty
| %6 saTpumia Mix Bykeam
Crayeam Cracrarn

Puc. 6.22. MapameTpu edekTiB Puc. 6.23. HYac B KOHTEKCTHOMY MeHI0

B KOHTEKCTHOMY MeHto O6nacTi aHimauii

Tpurep B PowerPoint — ue
IHCTPYMEHT, AKNIA [O3BONAE
CTBOPUTM «rapAvy Knasilly»
OnA 3anycky aHimadii, aygio-
Ta BigeoedekTiB, Npryomy
3pobUTN Le AOCUTb Nerko.

O6nacTi aHimauii

Kpim 3asHaueHoro, MoKHa HaJAIITyBaTH MNOTPIOHY KiJIbKiCTb
pasiB BuKOHaHHA BuOpaHOro edekty ob’ekra Bim Hemae mo [o 3a-
KiHUeHHA crnangy, a0o mocTaBUTU YHCJIO (Hampukiaax, 5, 20 i T. m.).

Ilig uac memMoHCTPYBaHHA IIPe3eHTAIlIl IViAmauy MOKe JIHIIIe
cIocTepiraTiu 3a aHiMalli€eo, SKy HaJAIITyBaB PO3POOHUK IIpe-
seHraiii. Aje JOCUTH YAaCTO MU CTHKAEMOCH i3 CHUTyaIli€io KOJU
MOTPiOHO IIeBHMM YMHOM KepPyBaTH IIOCJiJOBHICTIO aHiMaIiiiHMX
edeKTiB. 3BiCHO MU MOKEMO CKOPHCTATHCA KHOONKaMu Oii i ri-
MEePIIOCUIAHHAMY, SKi PO3IIgmajud y IOoIepefHboMy maparpadi.

Icuye mie omuH iHCTpyMeHTapiil, AKUHA T03BOJIsIE BUKOHYBATU
meBHi il cTibKM pasiB, CKiJIbKM 3axXoue KOpPHCTyBau (TJIdgad),
a came — Tpurep (y ImepekJiagi 3 aHIVIIMCHKOI O3HAUAE «CITYCKO-
BUI TadyoK», «3aTBODP»).
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Tpurep — 3aci6 aHimauii, Wo fo3BONA€E 3agatn ymoBy Aii
abo uvacy BugineHomy enemeHty. Mpy uboMy aHimauis 3a-

®

NYyCKa€eTbCA nicnsa KnauaHHA.

3a [IOIIOMOI'OI0 TPHUI'epa MOYKHA 3aJaTH Iil0 OyAb-IKOro 00’€K-
Ta. I[IpryomMy HOCJIiZOBHICTE X Aili MM MOYKEMO BHOHpATH B 3a-

JIEXKHOCTL Bij BJIacHOro BHMOOpPY Ta cUTyaIrii.

[lo KOXHOro o6'eKTa MOXHa
AofaTtn Kinbka edekTiB KOXHOro
TUMNY, NPOrpamyloun OCUTb
CKNagHy MOro rnosefiHKYy.

HaaBHicTb Tpurepa 3HaAYyHO MIABULLYE iHTEPAKTMBHICTb Mpe-

3eHTauil.

MNpwnknag.

3a [OImOMOro0 TpUTepa MOXKHA CTBOPUTHU
iHTEepaKTMBHUU TecT Ha 0asi mpeseHTarii. Ak
BapiaHTU BiANOBiAI MOMKYTH BUCTYIATU CJIO-
Ba, nmudpu abo 3o00pakenud. [Ipu HaTuCHEeHHI
Ha HeNpPaBUJbHUN BapiaHT BiamoBimi, Bigmo-
Bilb 3HUKAE, B iHIIIOMY BHHOAAKY CIPAI[bOBYE

L

Oynb-axkuii edeKT aHimaIllii, 110 3MiHIOE€ pPO3-
Mip, KoJiip abo posramryBaHHsA o0’cKTa. Ta-
KMM YMHOM 3a JOIOMOTOI0 TPUTEPIiB MOKHA
CTBOPUTH BIKTOPWMHU, irpu, iHTEepaKTUBHI
ILJIAKATU TOII0

Temep HeobximgHO auille BuOpaTu edeKT aHiMmalrii, 10 AKOro mo-
TpiOHO 3acTOCyBaTH TPUTEP, i BUKOHATU OAWH i3 TAKUX CIIOCOOiB.

Crocobu BuOOpYy ederTy amimairii

HatucHytn Ha KomaHay Tpurep y Bknaaui AHimauis i y BUnagHoMy cnncky obpatu
06'EKT Ha fAKWMIA HEOOXiAHO HaTWUCHYTW, WO6 crnpauioBaB MeBHMIN edeKT aHimauii

(puc. 6.24).

MNpesentauial - PowerPoint

MNogaHHgA Joeigka

b ¢

PeuersysaHHA

1 O

i Mapamerph Hogatn
edekTis ~ aHimaLjio = "PE]
M=l Adopartkc L
Cnoci6 1
BN

) CninbHunii goctyn

7.

Q Craxkits, wio noTpiGHo spobumi

-

Mopagok aHiMaui

.

C") Tpueanicrs:

3ipka: 5-kyTHa 4 ¥ Miznie
Jipka: S-iyTHa 5 PMETPEX e
3ipwa: S-iyTHa B 4

e e aHimalLli =
3ipka: S-kyTHa 7 =

s |

19 ) Jipka: 5-kyTH...
27
}“PB + Sipka: 3-KyTH..
45 S 3ipka: 5-qyTH...

3ipka: 5-KyTHw

Il

Fa)
o

Puc. 6.24. Bubip Tpurepa
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BrubpaTt noTtpibHun edekt y noni O6nactb aHimauii, HaTucHyT MKM i y KOH-
TEKCTHOMY MeHto obpaTy KomaHgy Yac.

Y Hin BUbpatn KomaHay Tpurepu Ta HaTUCHYBLUM Ha KOoMaHAy MouyaTy BUKOHAHHA
edpeKTy nicnA KnauaHHA y BUMagHOMY CMUCKY BCiX OG'EKTIB, LIO € Ha cnangi obpa-
TV NoTPiIGHUA (puc. 6.25).

Kono ? X
Edexr Hac AnimMauis TekcTy
Novatok: ‘JF'fl KnauaHHa w
3aTprMEa: o : | ceryHA
TpwreanicTs: 2 cek [cepegHbo) w
CI'IOC|6 2 MNoeTopeHHA: | [HEMEE) o

|:| MepemoTaTh No ZaKiHYeHHI BIATEOPEHHA
Tpurepn &
OgHimauin AK 43CTMHAE NOCZOEHOCTI KAaUaHb

@ MoYaT BMKOHAHHA edEekTy Nicna KnauaHHe:

MouaTi ENKOHAHHA 2QerTy NiCNA BIATEOpEHHA:

CracysaTH

Puc. 6.25. HanawtyBaHHA Tpurepa

IIpuragaemo mpo Ime OAHY MOMKJMBICTH aHiMaIllil, AKy Hamxae
mporpama [Jis CTBOPEHHS KOMII'IOTePHUX IIpPe3eHTalliii — Iie 3Mi-
Ha cJaifiB 3 BeJMUE3HOI0 KIJbKIiCTIO pi3HOMAaHITHUX e(eKTiB,
3 AKOIO0 BU IIO3HAWOMMJINCA IIle B 6 KJaci.

@ 3anuTtaHHA ANA nepeBipKM 3HaHb

oW N

5 fki mapameTpy MOXyTb Oyt y edekTiB TUNy
BrokpemneHHa?

lLlo Take aHimauia B PowerPoint?

AKi TMNM aHimadii po3pisHAlTb Y PowerPoint?

6 Y MOXNIMBO BNACHOPYY CTBOPUTM LUNSAX Me-
pemiweHHA o0'ekTy? AKUIM IHCTPYMEHT [03BO-
nnTb Ue 3pobutn?

Lo Take Tpurep?

Ha3BiTb cnocobu gogaBaHHsS aHiMalil.

3aBaaHHA AN CaMOCTIMHOro BUKOHAHHSA

1

CrBopitb cnang «Cantot». [nAa uboro pos- NPOAYKTIB i Bi30K (yCi 300pakeHHs 3HaNAiTb

Tawynte Ha cnangi oirypy, npym KOKHOMY
HaTUCKaHHI Ha AKY, Ha crnangi 3'ABNATbCA 3i-
pOoUKY, WO iMiTyloTb canioT. 3abe3neute BuUXig
3i cnanpy nvwe npu HaTUCKaHHI Knasiwm Esc.

CrBopitb cnang «MarasuHy. [na yboro posTa-
WynTe Ha cnangi nonnyky i3  3006paKeHHAM

B iHTepHeTi, npuragante Ak BMbpaTn 306pa-
XeHHA nuwe 3 npo3opum Tnom). lMNpu HaTUC-
KaHHi Ha MeBHWI NPOAYKT Oro 3006paKeHHs
3HUKAE 3 MOMUYKN Ta 3'ABNAETbCA Yy Bi3Ky. 3a-
6e3neuTte 3BOPOTHIO Ailo.
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6.5. [lonaBaHHA Bigeok’iniB, 3ByKOBUX edekKTiB
I MOBHOIro CynpoBoay A0 CnavaoBOi nNpe3eHTauil

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 o

Mpuzadatime, ski € o6'ekmu npe3eHmauji. @

Ho npesenramii PowerPoint mokHa mgomaTu KJiin, 3BYKOBUM
CYIIPOBiZ, HAIpUKJAL MY3UKY, OUKTOPCBKHII TeKcT abo aymio-
eeKTH TOIIO.

AJropuTM BCTaBJIEHHS BiJleOKJiIa 3i cBOro KoMII'roTepa

Kpok 1 BrbepiTb cnaig, Ha AKOMY BM XOoueTe BiTBOPUTM BifeoKnin

Kook 2 Ha Bknagui BcTaBneHHA HaTUCHITb CTpinKy nig KHomkow Bigeo Ta BubepiTh
P Bipeo Ha moemy MK

Kpok '3 Y pianorosomy BikHi 06epiTb NOTPiIGHMI Bifeo3anuc

Kpok 4 Bnbepitb KomaHay BcraButn

IITo6 BcTaBUTU aymiodaiis, HeoOXimHO y BKJIaAI BcTaBneHHs
BubpaTu koMmaHLy Aygio Ha moemy [1K, a y miasoroBomy BikHi BcTta-
BUTU aypiodann — HeoOXimHUM daiii.

ITIpuragmaemo, mo gopmaru WMV i WMA e ¢popmaramu, pos3pob-
JeHnMu Kopropaiiero Microsoft. IIas sammcy OUKTOPCBKOI'O TEK-
cTy (MOBHOT'O CYIIPOBOY) IIOTPiOHO BUKOHATU TAKWIl aJTOPUTM.

Kpok 1 Ha Bknagui BctaBneHHa — Aygio BMbGepiTb KoMaHZy 3anucatu aygio

Kook 2 Cnouatky BBepfiTb iM'Aa aygiodaliny, NOTIM HAaTUCHITL KHOMKY 3anucaTu Ta nNporo-
P BOPITb HEOOXiAHWI TEKCT.

Kpok 3 Mo 3akiHyeHHi HaTucHiITb KomaHay Cron i OK. Ha cnamgi 3'aBnTbCA mikTorpama

3BYKY, AIKY MOXKHa nepemillyBaT Ha crangi

IIporpama PowerPoint mos3BoJisge HasaIITOBYBaTH MapaMeTpu
BimTBOpeHHsa (puc. 6.26).

H -0 '@ = MpesenTauial - PowerPoint SHAPALAA [

Daiin OcHoBHe EcTapnenHnA Konctpykrop Mepexoan ArimaLin Mokas cnaigis PeueHsysaHHA MoaarHA Josiaka Mopmat BigTeoperHa

F TpuBanicTs sracaHa [*' Mouatok:
’ [O+ > *D E ‘}\I t | ["] Mpwxosysatu nig uac nokasy
: : il HapocTanns: B8 71 Bigreopenn B ycix cargax
Bigreoputi fogatn Enaznire | Obpizat E MyuHicTe [ Mepemorary nicas siaTaopesHs Bez DoHose
JAKNAAKY =50 31 ayaio... s Jaryxanrs: 00,00 - * BesnepepsHe NOBTOPEHHA CTUAKD | BIATEOPEHHS
MonepegHii neperang Saknagen PeparyeaHHA MapameTpu aygio | CTuni aygioeigreoperHa |

Pnc. 6.26. HanawtyBaHHA NnapameTpiB BifTBOPEHHA

Harucuysmin Ha mikTorpamy 3BYKY, MH OTPUMYEMO BKJIAAKY
3HapAapaA AnAa aypiosanucis i3 BrJamKo BigTBOpeHHA.
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“ O6pi3ka aypiodainy

HanawTyBaHHA HapOCTaHHs
abo 3aTyxaHHsA 3BYKY

HanawTyBaHHA ryyHoCTi
BiATBOPEHHA

HanawTyBaHHA cnocoby
- 3anycky aypiodanny

HanawTtyBaHHA cnocoby
BiATBOPEeHHA ayaiodanny
B npe3seHTauil

[nAa 3anncy MOBHOro CynpoBoay
Ha Komn'toTepi mae 6yTn abo Mmi-

KpodoH, abo BebKamepa.

Konu cTtBopeHHs1 ob'ekTa
3aBEPLUEHO, ANA MOBEPHEHHS
0O npe3seHTauii 4OCTaTHbO
KNauHyTV MULLEID NOo3a MOro
MeXamm abo HATUCHYTU
Knasiwy Esc.

%,

BOynoBaHuin 06'€KT CYTTEBO
36inbwye posmip danny

npe3eHTaLii, OCKiNbKM 36epiraeTbcsa

pasom i3 JOKYMEHTOM.

Posrissaemo TabJIMITIO:

Onuc gii

HatucHyTv KHonmKy OGiTHYTM, a NOTIM 3a JOMOMOFO YEPBOHOrO Ta 3eJIeHOro
MOB3YHKIB HanalwTyBaTK MOTPIOHY TprBanicTb

KnauHyTu cTpinky po3KprBHOro CnvcKy Ta BMOpaTV OAWH i3 mapameTpis:

S e KNauHYTU KHOMKY MWL

Aypiodaiin aBTOMaTUYHO BiATBOPUTHLCA, AKLLO KNaLHYTW KHOMKY MULLUI
e  aBTOMaTU4YHO
Aypiodaiin aBTOMaTUYHO BiATBOPUTLCA MiCNA nepexody Ha crnaing i3 HUM
KNauHyTK nikTorpamy
Aypiodaiin BigTBOPUTLCA, AKLIO KNALHYTU MiKTOrpamy

Brnbpatn opuH i3 napameTtpis:
e  BIATBOPEHHA B YCix cnanpax
BigTBOpEeHHA opHoro aygiodarny Ha BCix cnanpax
e 0Oe3nepepBHe NMOBTOPEHHS
Aygpiodann noBToptoBaTUMETbCA, [OKM BU BPYUYHY HE 3YMUHUTE MOro, Ha-
TUCHYBLUM KHOMKY BigTBoputn / MpnsynuHutn
e (MoHoBe BiATBOPEHHA
Aygpiodann BiaTBOpIOBaTMMETHCA Ha BCiX Cnangax y GOHOBOMY pexuMi

3’saicyemo, 110 o3Hauae TexHosoris OLE.

OLE (amrn. Object Linking and Embedding — 3B’A3yBaHHA
Ta BOYZOBYBaHHS O0’€KTiB) — TEeXHOJIOTis 3B’sA3yBaHHS Ta BOYIO-
BYBaHHS O0’€KTiB B iHIII JOKyMeHTH I 00’€¢KTH, AKa pPo3pob.ie-
Ha Kopmopaiiiero Microsoft. IIpoTe € obOme:xxenuss. BmicT moxHA
BCTaBJATHU JUIE 3 IIporpam, Aki miarpumytors OLE, i incranno-

BaHi Ha KOMII'I0Tepi.

[ITo6 misHaTucsa, AKi TUIIM BMICTy MOYKHa BCTaBUTH, HA BKJAI-
mi BctaBneHHs B rpymi TekcT ciaim matmcHyTHm KHOOKY OO6'EKT.
V mosi BctaBneHHa o6'ekTa mepesiveHo Tumm O0’€KTiB, AKi MOKHA

BUKODPMCTOBYBATU.

Ha BcraBiienusa o0’€KTy CJiff BUKOHATU KoMaHAy BcTaBka —
— 00'ekT, y cuucky Tun o6'ekTa BuOpaTy MOTPIOHUI PAJOK 1 KJa-
nHyTH KHONKYy OK. 3amycTuThcsa mporpama IJjs CTBOPEHHS 00’eK-
Ta, B PE3yJIbTATi YOr0 CTBOPEHUU 00’€KT Oyle BCTABJIEHO y CJIAM.

O0’exkTH, BCTaBJIEHI y Mpes3eHTAIlil0 B TaKuil cmocib, Hasu-
BalOTh BOYJZOBAHUMHU, TOOTO TAKMMHU, IO IIiATPUMYIOTH HPAMUKA
3B’I30K 13 MaTepuHCHKOI0 mporpamoro. Iliciasa BcraBiaeHHs BOYIO-
BAHOTO 00’¢KTa MOro MOKHA JIETKO pefaryBaTu IIOABIHHUM KJia-
IMaHHAM, AKe BiJKpHWE BiAMOBiAHY mporpamy abo HaJacTh JOCTYII

o ii 3acobiB, ab0 uepe3 KOHTEKCTHE MEHIO.

IT06 s3mentiuTy po3mip daiiny mpeseHTarii, 00’eKT MoKHa 30e-
pertu B oKpemMoMmy (paiiii, a moTiM gaTy Ha HBOTO IIOCUJIAHHS TaK
camMo, AK IIe POOJATH sl BeJIUKUX 300paskeHb. A 1mporo y mi-
amoroBoMy BikHiI BcTaBka o6'ekTa ciain BuOpatu mepemukau CTBO-
putn 3 danny, 3a gomomoroio KHoOmKm Ornan 3HANWTH HOTPIOGHMI
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(daiin, BcTamOBUTH IIpamopellb 3B'A3aTW i xaamayTu OK. 3B’sasa-
HUN 00G’€KT OHOBJIIOETHCS, SAKINO MOT0 BUXigHMI (aily 3MiHeHO.

lNpuknan. 3B’s13ama mgiarpama,
BOyZOBaHA 3 JaHUX y IIporpami
Microsoft Excel, sminuTnCH,
Ao Buximui mami Excel
smineno. Buximuuii daiin mae

BcTaBneHHA 3B'A3aHOro ob'ekta € OOLINbHUM, AKWO BUXiOHWIA
Habip JaHWXx BenuKuiA abo cknagHui. Ane fAKLWoO 3B'A30K Oyde
BTPayeHo, TO 3aMiCTb AiarpaMmm M1 OTPUMAEMO Cipuin KBagpar.

Ha Bigminy Binm s3B’a3aHoro, B6ymoBaHmit 06’eKT BTpayae 3B’I30K OyTH NOCTYIHWH Ha KOMIIOTepi
3 0arbKiBCBKUM (DailjioM, 3MiHM B AKOMY He IIPUBELYTH IO 3MiH a6o B Mepexxi, o6 36epertu
y BOyZmoBaHOMY O0’€KTi, AKWII TaK i HA3WBAETHCS, OCKiIbKU BOY- 3B’SI30K Misk BCTABJICHUM
IIOByeThbCs y mpeseHTaltio. IIpu mpomMy o0cAr HaAIoi mpeseHTAIlil 00’€KTOM i BUXiHUMY AaHUMHU.

CYTTEBO 30iJBIIIYETHCS 3a PAaXyHOK BOymoBaHOro 00’c¢kTy. Temep,
KOJIM MU Po3ibpajucs B UOMY PisHUIA MisKk BOyZOBaHHM Ta 3B’s-
3aHUM OO0’€KTaMU, POBIVISHEMO AJTOPUTM, SAK BCTABUTH OO’E€KT.

Y nporpami, B SiKill MicTATbCA MOTpiOHA iHGopMauia aAnA npeseHTauil, BUAINITb

Kpok 1 : L . ,
i ckomilonTe Te, WO MOTPIOHO BCTaBUTU AK OO'EKT
Kpok 2 Y PowerPoint nomicTiTb Kypcop muwi Ha micue, e Mae BigobpaxaTmca o6'ekT
BcraenenHs KoHcrpi
- BupizaTu | _‘ [E2
. . b =5 KonitosaTth 3
Ha sknagui OcHoBHe B rpyni BcraBmti CTeOpUTM |
Bbydep o6MiHy BigkpuiTe = j2d cnana~ O
Kpok (3 MeHio BctaButm Ta MapameTpu BCTaBAEHHA: ‘
BMbepiTb NyHKT CneuianbHe o @ o o
BCTaBneHHsA (puc. 6.27) = W LA
BMKOQL’ICTBTL‘I cneua’aﬂhHg BCTABNEHHSA...

Puc. 6.27. MapameTpun BCTaBNeHHA
3 6ydepy 06MiHy

LWo6 BcTaBuTK iHPopMaLito K 38'A3aHuUli 06’ckm, BUOepiTb NYHKT BcTaBuTy no-
cunaHHs; Wwob BcTaBUTU iHPopMmauito AK 86ydosaHuli 06ekm, BNOGEpPITb MYHKT

Kpok 4 BctaBuTK, a y noni K HaTUCHITL 3anMuMC 3i CNOBOM «OG'eKT» Yy Ha3Bi il iMeHi.
Hanpuknag, Akwo Bu ckonitoBanu iHdopMauilo 3 gokymeHTa Word, HaTWUCHITb
KHonky O6’ekT pokymeHTa Microsoft Word

Kpok 5 BnbepiTb cnaig, Ha AKOMy MOTPIOHO po3TalyBaTh 06'EKT

Ha Bknagui BcTtaBneHHsA D '4 E\f} IE @

Kpok B y rpyni TeKCT HaTUCHITb Tekcrose Konon- WordArt flata Homep O6'ext
KHoMKy O6'eKT (puc. 6.28). none  TUTYNM d Wyac cnaiiga
Teker

Puc. 6.28. Burnag rpynu TekcT
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HatucHiTe kHoMKy CtBopuTth 3 daiiny (puc. 6.29).

() CTEOpuTH HOBMI Daiin; ¥ BEUCNAA) NIKTOrpamy
(®) Crmopuma : daiiay

ornsa.. e’ AsaTH
Kpok 7
PezyneTaT
BCTaenae y NpeseHTALIN BMICT Qanny Ak 06 €KT, AKMA MOXHE
L AKTHUEYBATH 38 4ONOMOroK BUXIAHOT Nporpamm.
| L |l
0K Cxacysatw
Puc. 6.29. Burnag meHio BctaBneHHA 06'ekTa
Kook '8 Y noni ®ain BeepiTb iM'A daiiny abo HaTUCHITL KHONKY Ornapg, wob Bubpaty 3i
P CNUCKY
Kpok 9 YcTaHoBITL Npanopelb 3B'A3aTn

Hami moTpi6HO BUKOHATH OOHY 3 TAKWX [iif:

e 11100 BimoOpasuTH BMicCT mpeseHTallii, 3HiMiTh mpamopeinsb Bi-
pobpaxkaTn AK nikTorpamy;

e 1mo0 BimoOpasuTu mmiKTOrpamy, fAKY KJIAIHYJIW, I100 IIe-
peryiaHyTH O00’€KT, YCTaHOBITH Ipamopelrsb Bigobpasutn sk
nikTorpamy.

o6 smiauT; 300paskeHHs a0o0 Imigmuc 3a 3aMOBUYBAaHHSM, He-
00XiZHO HATUCHYTH KHONIKY 3MIHWTW MiKTOrpamy, a motim BumOparu
moTpiOHYy miKTOrpamMy 3i CHMCKY miKTOrpaM. 3a MOTpedm MOKHA
BBecTHu mimnuc y moJii [lignuc.

@ 3anuTtaHHA ANA nepeBipKM 3HaHb

1 Ak popaTn Bigeoknin go cnanpy? 5 TlomipkyiTe, UM MOXINBO 3B'A3aTU BigeOKNiN
2 Un moxHa peparysaTu aygiodaiitn 3acobamm 3 npeseHTauieio. Aki obmexeHHA npu Lbomy
BUHMKAOTb?

PowerPoint? AKwWo Tak, onuwitTe anropuTm.

6 Y poctaTHbO MaTv Beb-Kamepy ANA 3anucy
OvKTopcbKkoro Tekcty? CBolo Bignosigb 06-
IpyHTYyWTE.

3 lWo Take TexHonoria OLE?

flka pi3HMUA MK BOYZOBaHVMM Ta 3B'Si3aHUM
00'eKTOM, NepeBarn Ta HeJonNiKu?

3aBAaHHA AN CaMOCTIMHOro BUMKOHaHHSA

1 BigpeparynTe npe3eHTauilo, BWKOHaHy AK
3aBJaHHA go § 6.3



6.6. KepyBaHHS NOKa3oM...

6.6. KepyBaHHAA NOKa3oM npe3eHTauil
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Yb020 nompibHo?

Mu cmeopunu npeseHmaduito i Hacmas mMomeHm nokasy. LLjo ona @

IIporpama PowerPoint magae mocuTh PO3BUMHEHUH iHCTPYMEHTAa-
pifi nJa HaJAIITyBaHHS HOKaly mpeseHTalrii (puc. 6.30).

HanawmysaHHa nokasy cnalgis

Twn nokasy

(®) iMpesenTye gonoEigay [Ha Beck ekpaH);

O KEPOEIHWA KOPHUCTYEaYeM [BIKHOD)
(C) BETOMaTHUHWI [yEECH eKpaH)

MapameTpy NOKasy

| [ 6es moenennesoro ynposoay
[] &es animauii

Konip nasepHoOro EkasieHwKa: 3‘!‘ - |

|:| 6E3NepepEHMI LMK 00 HATMCKAHHA KNasiwi Esc

D BUMEHYTH 3napaTHe NPpWCKOpPeHHA 06pOoBKN 308paxeHHS

Cnangm

® yd

O Bim 1 ]

BHRIPKOBUIA NOKa3:

3miHa cnangie

O epyuny
(® 3a yacom

Aekinbka MoHITOpIE

MoHITOp NOKa3y cnangis:
| ABTOMATHYHO

PozginbHa 3aaTHICTE:

o I

| BUkoprcToBYBaTH NOTOMHY PO33iNbHY 34aTHICTE

D BUKOpWCTOBYEaTH PEXWM JON0EIZ34a

Ceacysath

Puc. 6.30. HanawTyBaHHA nokasy cnanais

Y mporieci mokasy ciaigiB MOMKHA CKOPHUCTATHCH eJIeMeHTaMu
KepyBaHHdA, AKI 3’ABJIAIOTHCA B pPeXUMi AeMoHcTpailii (puc. 6.31).

e llo6 nouyatn npeseHTaLito
3 nepLoro cnangy,
cnig Ha Bknaaui MNMokas
CcnangiB HaTUCHYTUN KHOMKY

MNonepepaHin Cy6TnTpNn 3aBepwntn BigTBOPMTU 3 NOYaTKY a60
nokas .
: Knasiwy F5
Pnc. 6.31. MeH10 KepyBaHHA Npe3eHTaLi€lo B peXxnumi geMoHcTpauil e o6 noyatn npeseHTauio

IITo6 mepeliTz m0 OyAb-AKOr0 cJalifia Ipe3eHTallii, IOTPiOHO
raanuytn IIKM esmemeHT KepyBaHHS eKpaH, BUOpaTwm KOMaHIY
MNepentn po cnanmpa,
Cnang i knanaytu kuonky OK.

BinbHUM 1mOKas (puc. 6.32).

yBecTu TOTPiIOHMIT HOMEp cJaiga B TOJi

3 MeBHOro cnamay, cnig

BMOPaTK Oro i HaTUCHYTK
KomaHay 3 MOTO4YHOro
cnanpgy Ha Bknagui MNMokas

) cnanpiB abo Knasiwwi
Y MeHIO HaJIAINITYyBaHHS IIPe3eHTallii MoyKHa BUOpaTH, AKi Shift + F5

caMe cJaigu BimoOpasKaTUMYThCS B PEXKUMIi AeMOHcTparlrii. 3a
3aMOBUYBaHHAM BuOupaioTbcs Bci. IIpore MoskHa BuOpaTu, AKi
craiiay BimoOpasKaTMMYThCA IIiJi Yac HOKaly abdo CTBOPUTHU [0-
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OcHoBHE EcTasneHHA KoncTpykTop Mepexoan AHimMaLia MNokaz cnaigie PeveHaysadHa lNogaHHA Doeigka
» 5 B = | g A [ Drecrimoommossmenion
3 3 nu-Tot:Horo Oxnafinose KOpMCTYBEI:l,b?(HH | Ha.naLery:aaTn I'Ipm{ouaam Penetuuia Sanwcazu.nm(as BiaTE0 pOBATH AMKTOPCEKMI TEKCT H
nouarky  cnaiga NPEIEHTYBaHHA ™ MoKa3 cnaigie = nokas cnaigie..  cnaig yacy cnaifgie =
Modatok nokasy cnaingis HanawTtysaHHa
Bydep obmiHy v |
1
| Berasii Bee | | Oynctuty Bce |
KnauHite enenenT, AKWA NoTpiGHo BcTaBHTI
3 Bubipkosi nokasu 7 b4
=y i
E CTEOPHTH... i
IMIHIT... i
&0 e
3 | Buganwre |
. = |
E|:j - | Koniosatd |
Mogazatn | | SaKpuIn |
s =L 4 |

Puc. 6.32. BubipkoBuin nokas

s Bubopy BuOIPKOBOrO IMOKAa3y IOTPiOHO Ha BKJaxAiii [Toka3
npeseHTauil BubpaTu KoMaHAy [OBiNbHMI MoKa3, komaumy CTBOpU-
™M i y miasoroBomy BiKHI 3amatu im’a moBisbHOro moxasy. Haui
ciaim BuOpaTu caaigum i HaJaIITyBaTH IIOCJIiJOBHICTH IIOKa3y
claiiB KHOIIKOIO MepemicTUTy Bropy i BHu3 (puc. 6.33), 36epertu,
B HaJIAIIITYBaHHI mOKasy BuOparu KoMmMaHAy [lOBiNbHUA MoOKa3
i CTBOpPEHyY IOCJIiJOBHICTE.

Daiin OchosHe Bcrasnentn Konctpykrop Mepexogwn Aximadia Mokas cnaigis PeLensysaHHA MoaaHHs
= B == — B 4| =
2 P 2 38 [d

3 3 noTouHoro OnnaiiHoee  KopwcTyBausrnii Hana satTk [lpuxosatn  Penetvuin 3anucath nokas [ o
3 DT ] ITyEAIn (lpenens 4 e ] Bigrsoptosat
noYatky  cnanga MPE3EHTYBAHHA = NOKa3 cnaigie = nokas cnaigis..  cnadg Hacy cnaiigie =
Moyatok NoKasy cnaigis HanawTysaHH

Bydbep obMiHy A

! Berasuti Bce | | Ounectumi 6ce |
Knaupite enemen, aknit noTpibHo BcTaBMTI: ;
BuznauerHn uBipkoBoro nokasy
2
E‘:l - IM'a nokasy caigis: :nummﬂrmmw
Cnanaw NpeseHTawin Cnanan BnBipkoE
| [1 1. Coaiig 1
3 | | 2. cnailaz
. [ 3. Cnaiig 3
| - — [ 4. Craiig 4 I

Puc. 6.33. Bu3HaueHHn cnangis y BMOipKOBUIA MOKa3

Mwu posriasmasyd MOMKJIWBICTH CTBOPEHHS PO3POOHUKOM HaBi-
ramii Ta obwpasu KOMaHAY aBTOMATUUYHE BiTBOPEHHA B MEHIO
HanawTyBaHHA nokasy. 3rajaemMo, II0 IIiJ Yac AeMOHCTpAaIlii 3HUKa-
IOTh €JIEMEHTH KepyBaHHA i KOPUCTyBau MOKe JIMIIe HATUCKATU
Ha KHOOKM Ji#l Ta KjaBimy ESC nisa 3aBepiieHHs ITOKas3y.



@ 3anuTaHHA ANA nepeBipKU 3HaHb

1

Ha akin Bknagui HanawTtoByeTbcA lNMokKas npe-
3eHTauii?

MpakTnyHa pobota NQ 11... (141

Konn enemeHTn KepyBaHHA HeJoOCTYnHi nig
yac AeMOHCTpauil npe3eHTauii?

2 AKMMK rapAYMMM KNaBillaMX MOMKHa CKOpU- MomipKyinTe, B AKMX BUMaAKax 3pyYHO CKOpU-
cTatucy? CTaTUCb MOXJIMBOCTAMMW AOBINIbHOrO MOKasy.
3 Ym moxkHa mig yac nokasy npeseHTauii nepen- AIK 3aKpnTK Bif KOpMCTyBaya NeBHi cnangu Ha

TN Ha OOBINbHUN cnana? Ak ue 3gincHUTU?

npe3eHTauii? Onuwite BCi cnocobwu.

3aBaaHHA AN CaMOCTIMHOro BUMKOHaHHSA

1 O6'epgHante B OfHYy npe3eHTauilo 3aBAaHHA,
BUKOHaHi B § 6.4.

2 HanawTtynte BMOIpKOBUIA MOKa3 cnalnfgis npe-
3eHTalil.

NMpakTnyHa po6ota N° 11

TEMA. MpoeKTyBaHHA Ta po3pobKa po3ranyeHnx npeseHTa-
i 3a BM3HAYEHMMUN KpuTepiamu. BukoprctaHHa BOY-
[OBaHMX Ta 3B'A3aHMX OO'eKTIB y npe3eHTauil
3ABJAHHA: BnbepiTb oaHY 3 HaBedeHUX TeM A CTBOPEHHSA npe-
3eHTaUii (baxaHo Temy 3 npakTuyHoi pobotm N2 10).
OBJIAOHAHHA: komn'toTep i3 QOCTYNOM [O iHTEpPHETY, BigeopenakTop.

Xig po6otn
I1i0 wac po6omu 3 Komn’'romepom dompumyiimecsy npasu 6e3nexu.

Temn gna CTBOpPEHHA npe3eHTauil:
e Hanbinbwi 300napkn cBiTy

e [IMBOBWXHUI CBIT KOMax

e CoHAYHa cucTema

e Cynepkomn'iotepu

1 3maligiTs B iHTepHeTI BigomocTi 3 BubpaHol TeMu, 30epeKiTh
Marepiaam y mamii.

2 CrBoOpiTh TUTYILHUI cialif i3 HasBOIO IpeseHTaIlil Ta Bimo-
MOCTSMHU IIPO aBTOpA.

3 Ha gpyromy caaiifi po3MicTiTh IpuHANMHI II'ATh HA3B 06’€K-
TiB i3 BuOpamoi TeMu.

4 JIn1a KOMXHOTO 00’€KTa CTBODITHL OKpeMuil ciaiif i posmicTiTh
Ha HbOMY (poTorpadiro i crucay aHOoTalliio, 10 3’ABIAETHC,
AKI10 Ha (ororpadiro HaBeCTH BKA3iBHUK MUIIIi.

5 Crsopirs mepexing i3 gpyroro ciuaiifly 3 KOMXHOI Ha3Bu Ha
BimmoBigHUE ciaaiin (mepexin 3a KJIAIlaHHAM MMUIII).

6 3alesmeuTe IMOBEePHEHHS 3 KOMKHOIO cjlaiigy Ha apyruii (si
3MicTOM) 3a JOIIOMOTOI0 KHOIIKHU il (3a KJaIlaHHAM MMHIIIi).

7 Ha ocraHHBOMY CJaiifi Po3MicTiTL BiAmOBiZHY KapTy (CBiTy,
CoHssyHOI cucTeMu), Ha AKill ITO3HAUTE MiCIlepO3TaIllyBaHHA
o0’eKkTa TpUKYTHUKOM. IIpu fioro KjallaHHI IpeseHTallis IIe-
pexonuTh Ha caaig 3 imdopMalliero IIpo BiAMOBigHMEA 00’€KT.

8 36epesxirs mpeseHTanmio Ha Google-nucky Ta HagmaliTe mocu-
JIAaHHSA BUUTEJIIO.

3p006iTb BUCHOBKN: KOJII MAa€ CEHC BUKOPHCTOBYBATHU IilIepIIo-
CUJIaHHA, a KOJIX AOCTaTHHO BUKOPMCTOBYBATU KHOIKM Oiii.



142 Po3pin 6

NMpakTnyHa po6ota N2 12

TEMA. Po3pob6Ka npe3eHTauiil 3 eneMeHTamMin aHiMaLii,
BileOKNinom, 3ByKoBMMU edeKTamy Ta MOBHUM
CYynpoBOAOM
3ABOAHHA: popatn go npe3eHTalii, CTBOPEHOI y NPaKTUYHIN
po6oTi N2 11, aHimaLito, BigeoKnin, MOBHUIA CYnpoBif
3a a/iIrOpPUTMOM.
OBNAOHAHHA: komn'toTep i3 fOCTYyNom [0 iHTEPHETY, BideopenakTop.

Xig po6otn
I1i0 wac pobomu 3 kKomn’'romepom dompumyitmecsv npasu 6esnexu.
1 Ha mepmomy (TuTyiabHOMY) ciaaiigi momaiite edekT Bxigm —

— Bunit 3ropu go 610Ky 3 Temoio IpeseHTaliii, a A0 GJIOKY
3 imdopmariero mpo aBropa — edeKT Bxig — Bunit 3Hu3y.

2 JlopaiiTe mo Bcix ¢oTorpadiit Ha ciafizax edext Bxig — Bu-
NnAvBaHHA 3 MapameTpom — [licns nonepegHbOro Ta 3aTpuUM-
koo Ha 0,5 c.

3 Jopafite caaiig i3 Bimeokiinmom, axuii O6yJ0 CTBOpPeHO Iif
yac poboTH 3 MPaKTHUUYHOIO poboToro Ne 11.

4 3acobamu PowerPoint (Po6oTta 3 Bigeo — MOHTaX) CKOPOTIThH
Bimeokain m0 2 XB. BUMKHITE y BifleOKJimi 3BYK.

5 BacoGamu PowerPoint (BctaBka — 3BYyK — 3anucaTtv 3BYK) 10-
IalTe OUKTOPCBKUII TEKCT Ha CJa¥a 3 BiJeOKJIIiIoM.
SAKIMo BiH BiATBOPIOETHCA MOBIIIE 3a Bileo, TO 00piiKTe 3BYK.

6 BubepiTs Ha BJIACHHH PO3CYJ Ta HAJAIITYATE IMEPEXOAM MiK
ciranigamMu, 3abeslmeuTe aBTOMATHUYHMI mIepexin Big TUTYJIb-
HOT'O IO cJa#gy 3i amicToM.

Ianni caaiigm — 3a KaallaHHAM MHIIII.

7 PosmicTiTh IpeseHTalilo Ha BiaacHomy Google-mucky.

8 HapgaiiTe 10CTYII BUMTEIIO.

3p0b6iTb BUCHOBKM: IIIOJ0 BUKOPMUCTAHHS aHIMAIiMHUX edexr-
TiB y IpeseHTallii; K JOJAaHO BiIEOKJIIII Ta MOBHUU CYIIPO-
BijJ y Ipes3eHTallifo; Y IOTPiOHO BUKOPUCTOBYBATH MeXaHisM
3B’A3yBaHHSA IIpe3eHTaIlil Ta BimeokJiiry.

BukoHanTe TectoBe
3aBJaHHA 3 aBTOMATUYHOIO
nepeBipKolo pesynbraty




Po3ain 7
TEXHOJIOI'II OMPAL|IFOBAHHS

YNCNOBUX OAHUX Y CEPEAOBULLI
TABJINHHOIO NMPOLLECOPA

7.1. TUnn BeJINYMH Y TEKCTOBOMY npoLecopi.
YBeAeHHs faHuX
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Lo make enekmpoHHa mabnuya? [na 4oeo ii 3acmocosyrome? @

dAx Bam Bimomo, TaGIMUYHUI IIPOIECOP — I¢ HPHUKJIATHA IIPO-
rpama JJid OpaIfoBaHHSA JaHUX PIBHUX THUIIIB, MOJAaHUX B €JIEKTPO-
HHuX Tabaunax (ET). IcHyioTh pisHi TabauuHi mporecopu, i oguxH
iz Hmx — rabauunuit mporecop Microsoft Excel (mami — Excel),
SAKUM BXOAUTH MO CKJany Komepiiifinoro makxeta Microsoft Office.

Iarepdeiic Excel moxibuuit mo imrepdeiicie Word i PowerPoint.

106 osmaiioMuTuCcA 3 yciMa TUIIaMU JAaHUX, AKi OIpaiboBye

Excel, moTpiOHO BHKOHATH HABEAEHUM AJITOPUTM.

Kpok 1
Kpok 2
Kpok '3

Mepenpite go BikHa MopmaTt KNiTUHOK (puc. 7.1)

[ucno ]| Bupisrosanns | wpner | Mexi | 3amexa | 3ama |

Yucaosi popmatk:

A
Ynenosmn

Mpowosni
DiHaHCoBUIH

Yac

BiacoTkosmit
Apo6oeunit
ExcnoMemuiinmi
Texcrosmi
DoAaTrOBMi

lyci dopmaTi) v

3pasox

3aransHui GOPMAT KNITMHOK BMKOPHCTOBYETBIA

ANA NOKA3Y TEKCTOBMX 360

HHCNOBMX SHAYEHD AOBINLHOIO THIY.

Puc. 7.1. Burnag sknagku Yncno sikHa @opmat KniTMHOK
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CyyacHi TabnmyHi npouecopu:
LibreOffice Calc, Microsoft
Offise Excel, SuperCalc,
GNumersc 3 naketa GNOME
Office Ta iH.

Jligepom 3a nonynApHicTio

€ Excel, nomy BigaatoTb
nepesary noHag 80 %
KOpuCTyBauiB.

%,

Tunisauia gaHux B ET HeobxigHa
ANA pauioHanbHOro BUKOPUCTAHHA
nam'siTi, BinoGparkeHHA AaHuX

y NPUAHATHOMY popMmaTi

Ta MOXJINBOCTI KOPEKTHOro
OnpauloBaHHA JaHWX Pi3HOro Tuny.

3a 0co0JIMBOCTSAMY OIIPAIIOBAHHSA JaHi B TAOJIUMYHOMY IIPOIIECO-
Pi YMOBHO PO3IOMi/IAIOTH Ha TPU TUIIN: YUCJIOBi, TEKCTOBi, (popmy-
au. aTty i gac, a TaKoK IpoIrnoBuii (hpopMarT BiTHOCATH IO UMCEJI.
ITpu BBemeni mammx Excel aBromMaTmuno posmismae ix Tum. HabGip
mupp Excel cupuiimae sSK umcio, a CHMBOJ «‘» i BBemeHi mu@-
pu — SK TEKCT, BBeJeHHS (HOpPMYJM IIOUMHAETHCA 31 BHAKY «=».
PosrnanemMo KOMKHUII THUO JaHUX OKPEMO.
o 4Mca0BOTO THUNIY HAJEKATh:
e 11ii Ta mificHi umcJa;
e TPOITOBOI OAWHUIIL (IIic/Is YMCJIOBOTO 3HAUEHHS aBTOMATHUYHO
IIPOCTABJAETHCS BUOpPaHa T'POIIIOBA ONUHUIL);
e nata (MOKHA BCTAaHOBUTH (opMaT BUBENEHHS OaTH; IIiI-
TPUMYIOTBCA BCi HaWuacTilie BWKOPHCTOBYBaHi (opmaru.
Y mam’saTi Komm’ioTepa Taki gaHi 30epiraroThbcsa AK YMCJIO,
0 BimoOpaskae KiJbKicThb AHIB Big IOYaTKy [IBaAIIATOTO
CTOJIITTS 1O BBEJEHOI maTun);
e yac;
e BimcoTok (micas uwmciaa aBTOMATHUUYHO IIPOCTABISETHCST %).
s BUBeOeHHS Ha eKpaH Aificuux uwucea y Excel e moxxim-
BiCTh YCTAaHOBUTU KiJbKicTh Iudp micad mecATKOBOI Touku. Ta-
KOXX MOKHA BCTAHOBUTH BUIJIAJ YHCEJ B EKCIIOHEHI[iaJbHOMY
BUIJIALL (3 PYXOMOIO KPAMIKOI0), HAIIpuKJaa:, uncao 0,512342 oyne
3anucano Ak 5,12E-01.
¥ 6inpimocTi BUNaaKiB TabJIMYHUNA HPOIECOP aBTOMATHUYHO BU-
sHauae Qopmar mauux. 1I[o6 1e BimOyBajsocsa KOPEKTHO, HeoOXis-
HO JOTPUMYBATHCSA IMEeBHUX HpaBui. O3HaliOMUMOCS 3 HUMU.

L

IlounuaiiTe BBemeHHA Bim’emMHOro umcsaa 3i
3HaAKy «—» abo 0epiTh YMCJI0 y KPYyIii JY:KKU.
IlounHatiTe BBeIeHHA dYHCIa y TPOIIOBOMY
dopmari 3i 3HaKy moaapa ().

I BBeJeHHsS BimCOTKiB micas umcya HaOu-
patite cumBoJ BimcoTka (%).

1 BBemeHHS IIPOCTOro Japo0y BBOJbLTE
yucyio y Takomy Gopwmari: Uina yactuHa —
— [ponyck — YncenbHuk / 3HameHHuK. Ilimy
YACTUHY BBOJBbTE 3aBXKIAU (HaBiTH SKIIO BOHA

JIOPiBHIOE HYJI0), OCKiJbKU B pasi ii BigcyT-
HOCTi Excel moske cpuiiHATH maHi SK gaTy.
Ilix uac BBemeHHS OECATKOBOTO APOOY IJIA
BiJOKpeMJIeHHs I1ijioi Ta Japo00BOI YacTHH
BUKOPUCTOBYIITE KOMY.

15 BBeeHHSA NAHUX B €KCIOHEHIiaJbLHOMY
BUTJIAI BUKOPUCTOBY#iTe cuMBoa E abo e.
Hamnpuxaazg, mo6 BBectu umcao 2 - 10°, Ha-
oupaiite 2eb.

TeKkcT € 060B'A3KOBMM
aTpubyTom 6yab-aKkoi Tabnuui,
OCKIfIbKM 3 IOr0 OMNOMOro0
odopmnaAoTb i Wwanky
(3aronoBoK), a TakoX HajalTb
HeobXxigHi KoMeHTapi.

¥V rabauuHOMYy IIpoIlecopi € rpyna (GYHKIIINA IJIA OIIpaIloBaHHs
TeKCTOBUX naHuX. Ilig yac BBemeHHA Iu@p IporpaMa po3IIisdHAE
iX AK maHi yucyioBoro Tumy. JIKIIO mi madi I HamaJji OyayTh OII-
paiboByBaTUCh SK TEKCTOBi, BBEAEHHS CJIiJ HMOYMHATUA 3 CUMBO-
ay «‘», abo 3poOUTH aKTHUBHOIO KJIITUHKY IJS BBeIEHHs, Y BikHi
Qopmat KniTMHOK (ZuB. puc. 1) IPUBHAUYMTU KJIITHHIII TEKCTOBUI
¢dopmar, a moTiM yBecTu maHi.

BBenmennsa maHuX B3OiNCHIOETHCS 0e3locepefHbO B aKTUBHY
KJITHHKY Ta0auiii abo B PATOK (opMyJ, SKUH PO3TAIIOBAHUN
Y BepxHill yacTuHi BikHa mporpaMu 6e3IocepemHbO IMijJ IIaHessd-
MU iHCTPYMEHTIB.



Hami omHaxoBoro BUIIAAY (udpu AK uucao i nudpu AK
TEKCT) Y KJITMHKaX i3 pi3HUM (opMaToM aBTOMATUUYHO MalOTh
pisHe BUPiBHIOBAHHA: TEKCTOBi 3a IIPaBUM KpPaeM KJIITMHKU, YUNC-
J0Bi — 3a JriBuM. BupiBHIOBaHHA MOKHA BCTAaHOBJIIOBATU KOMAaH-
InaMu Ipynou BUPiBHIOBaHHA BKJaAKu OCHOBHe.

IIMupunra cToBIIIA He 3aBXKAU BiANOBiJae INMWPUHI BBEJEHUX
mauux. s 4MCIOBUX OAHUX y KJITUHII 3’ABJIAETHCS PeIiTKa,
Hanpukgan «H##». A TeKcToBi mami «mepeTikamoTb» B cycimmi
KJIITUHKM, AKIIO Ti BiJgbHi.

SKI0 B cycimHixX KJIiTMHKAaX IPUCYTHI JaHi, CTBOPIOETHCS Bpa-
JKeHHs, IO TEeKCT «0o0pisaHuii», aje B PAIKY (GOPMYJ BHUIHO, IO
BMiCT KJITMHKM B IIOBHOMY 00cCs3i, ImpocTo iioro He BuaHO. He-
00XiHY HIIUPUHY CTOBIIA 3PYYHO BCTAHOBUTU 3 aBTOMATHUUHUM
BUOOPOM HAaMAOBIIOL MUPUHU AaHUX (0yAb-AKOrO THUNY): TObLPiOHO
HaABECTU BKA3iBHUK MUIIL Ha MEXY MiK CTOBIIIAMHY (BiH 3MiHUTH
BUIJIS) i KJIAIIHYTH.

OCKinpKM TaOJIUI[I YacTo CKJIAZAIOTHCA 3 OZHOTUIHUX abo
TIOBTOPIOBAHUX MaHUX, Excel micTuTh 3acobu aBTOoMaTumsailii BBe-
meHHA. g poboTi 3 umciaMu 3pyYHO BUKOPUCTOBYBATH aBTO3a-
TOBHEHHA IIPOTATYBAHHAM MUIIi. Y IIPABOMY HUMKHBOMY KYTKY
PaMKM TOTOYHOI KJIITHHKU € YOPHUU KBaAPATUK — MapKep 3aIlio-
BHeHHHA. ¥ pasdi HaBeleHHA MNOKaKUMKa MUIlli (3a3Buuail BiH Mae
BUIJIAJ TOBCTOrO 0ijloro xpecra), BiH HaOyBae (opMU TOHKOI'O
YOPHOT'O XPECTUKA.

IlepeTaryBanHa MapKepa 3allOBHEHHA POSIVIAJAETHCA SAK OIe-
paiiag «po3MHOMKEHHS» BMICTY KJITUHKU B FOPU30HTAJIBHOMY abo0
BEPTUKAJIBHOMY HAIIPAMIi, 3aJIe3KHO BiJf TOTO, KyAU TATHYTUA MUIIY.

e §IKmIo KJOITMHKA MiCTUTL 3HAUEHHsS, TO IMiJ] Yac IIepeTaTry-
BaHHA MapKepa BimOyBaeTbCs KOIiIOBAHHSA KJITHHOK.

o JAKmio BUAinuMTH OB KJIITMHKM, BigOyBaeTbCcA 3aIllOBHEHHS
apu(@MeTnUyHOIO mporpecieto: Excel aBromaTmuHO BHU3HAUAE
KPOK IIporpecii i momae umciaa 3 ypaXyBaHHAM KPOKY.

IITIo6 TOuHO BH3HAUUTH YMOBHU 3aIlOBHEHHS KJITHUHOK, CJIiJ
CKOpUCTATHCA B3allOBHEHHAM 3 BHUKJWKOM KoMaHau [lporpecis.
Y BimmoBigb BiAKpHMETHCA BiKHO OJisI BCTAHOBJIEHHSA IIapaMeTpiB
nporpecii. Ha puc. 2 mokasaHo BiKHO mporpaMu 3 BUOpaHUMU
mapamMeTpaMu JJid 3aBAAaHHA IJIA CAMOCTiMHOTO BUKOHAHHA.

PosTawysaHHa Tun OanHuLi

(®) 3a paaxamm ) apndpmernyna ® gern

O za croenuamn ® reomerpuuna po60o4Mii AeHb
O gam ) micaus
() agrosanosHerHs pik

[] AsTomaTnuHe BusHaueHHA KpoKy

Kpok: |2 l TpaHWuHe SHaueHHs: | 256]

| ok | | cracam |

Puc. 7.2. Burnap sikHa Mporpecia
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[na nepexopy 3 pAdKY Ha
pPAOOK B MeXax KNTUHKK
MOXHa CKOpUCTaTnCA
CMONyYeHHAM Knasil

Alt + Enter.

e [lepwoto 6yna nporpama
VisiCalc (Visible Calculator). i
po3pobus [JoH bpikkniH y 1979
p. ana komn'totepis Apple Il

e 3HaYHW BMAMB Ha PO3BUTOK
TabNNYHUX MpoLecopis 3pobus
naket LOTUS 1-2-3 ¢ipmun Lotus
Development. TpuBanuin yac
uen TabnnuHMx npouecopis 6yB
HaMMNOLWMPEHILWMM, 3apa3 BiH
€ ppyrum nicna Excel.

Y 1982 p. dipma Microsoft
Bunyctuna Multiplan i BiH

CTaB MPOTOTUNOM TabnMUHMX
npoLecopiB HOBOroO MOKOAIHHS.
Y TpaBHi 1985 p. 6yB odiuilHO
npeacTaBneHnin TabnnyHmn
npouecop Excel, po3pobneHui
ana komn'totepiB Macintosh.

Y HactynHux Bepciax Excel
HapoLLlyBaB MOX/IMBOCTI i CTaBaB
3PYYHIWVM Yy BUKOPUCTAHHI.
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@ 3anuTaHHA ANA nepeBipKu 3HaHb

1 fkoro Tuny paHi MOXyTb OyTU B KNITUHLI? 4 3 yoro nouvHawTb BBeAeHHs dopmyn?

2 o HanexuTb 0o YncnoBux AaHux y Excel? 5 Ak ctBOpUTM Ta 3MiHUTU GOpPMAT BBEAEHHS

3 Ak nokasatu Excel, wo BBegeHuin Habip undp

€ TeKcTom?

JINCHNX uncen y KNiTUHKY?

6 £k BBefeHy faTy MepeTBOPUTM Ha YMCNo?

3aBaaHHA AN CaMOCTIMHOro BUKOHAHHSA

1 Y knitnHky Al yBegfitb 1, y KNITUHKY A2 — 2. PeparyBaHHA i BigKpuiTe CrnMcok 3anoBHe-

2 Buginitb pianasoH Al:A2, BCTaHOBITb Ha Map- HHA. Bubepitb komaHay Mporpecia — BiA-
Kep aBTO3aMOBHEHHA BKa3iBHVK MULi — BiH KPMETBCA - BIKHO  BCTAHOBNIEHHA  NapaMeTpis
3MiHUTb BUMNAL. nporpeci.

3 3atucHite JIKM i, He Bignyckaiouu, NpoTArHITb
BKa3iBHMK MMLWi BHWU3 — Yy CTOBMLi OTPUMAHO

3HaueHHA 1 234 ... .

4 3po6iTb aKTUBHOW KNITUHKY Al.
Ha BKnagui OCHOBHe nepengitb JO rpynu

S5 Bwbepitb Po3TawyBaHHA 3a paAgkamu, Tun
nporpecii — reomeTpuYHuW, YCTaHOBITb
Kpok 2, a IpaHn4He 3HauyeHHA — 256.

6 HatucHiTb KHonky OK — y psaaky oTpvmanu

Ona uboro ;
yncna (cteneHi uncna 2).

7.2. ®opmMmynmn. Onpal.uoBaHHﬂ ¢opmyn

@

L]

CyyacHi TabnmyHi npouecopu
[03BONAIOTb aBTOMaTU3yBaTK
pi3HOMaHITHI cdepnu
OyXranTepcbKoi i eKOHOMIYHOI
[iANbHOCTI, 3AINCHIOBATH
¢$iHaHCOBO-EKOHOMIYHWI

i CTAaTUCTUYHUI aHani3, 3HaXoaAUTU
Kpalyi BapiaHTU AnA po3B'A3yBaHHA
CKIMagHMX eKOHOMIYHUX 3ajady 3a
NeBHUMN KpUTEpPIAMU.

/qKI ocobnusocmi 8se0eHHA (HOpMy/IbHUX OAHUX 8 KJTIMUHKY?

Bu Bixe 3HaeTe, 10 y KIITHHKY TAOJMYHOI'O IIPOIlECOpa MOXK-
Ha BBECTW YMCJIOBI fMaHi (3rajaeMo, IO A0 HUX HAJEKUTL JarTa,
yac, JaHi rpomoBoro yopmMary), TeKCTOBI maHi Ta (opmysiu.

®opmyna — BMpa3, AKWIA CKNAZAETbCA 3 KOHCTAHT, GYHKLIN
i nocMnaHb Ha KMTUHKK, 3'€4HAHUX 3HaKaMy onepaLin.

3amrc GopMyJsiM TOYMHAETHCA 3HAKOM PiBHOCTI (=).

HysKKH TO3BOJIAIOTH 3MIiHIOBATU CTAHAAPTHUU IIOPAAOK BUKO-
HaHHA Oid y Qopmyrai. AKNI0 KIiTHHKa MicTUTBH (popmyay, To
B pAIKy (dopmysa Oyne BimoOpasxkeHo (opMyay KJIITMHKHN, a 0es-
IIoCepeSHbO B KJITHMHI[I — pes3yabraT ii o0YMCIeHHS.

3asBuuail Imiciasa BBeJeHHA (POPMYJaM Y KJIITHMHKY IIOKa3ye pe-
3yJabTarT ii OOYMCIIeHHS, a B PAIKY (opMmys BimoOpaskae Gopmy-
ay. [ua nepernany came GopMyJs HEOOXiTHO 3MiHHTH HapaMeTpu
BimoOpaskeHHA BMICTY KJIITMHKM — B [JOAATKOBUX IIapaMeTpax
(@ainn — lMapameTpn — [JogaTKoBO) 3pOOUTY aKTUBHOIO KOMaHAY Bi-
nobpaxatn popmyny B KNiTUHKaX 3aMiCTh OOUMCIIEHNX Pe3YJIbTATiB.

Y dopmyni koHcmaHmu — Ie KOHKPETHi AaHi, BBeJeHi B KJIi-
TUHKY, a N0CUJIAHHA — BKa3iBKU AJ1d (DOPMYJIN, 3BiAKM OpaTu gamHi.



ITocunanuaAMU MOXKYTH OyTH AK OKpeMi KJITHHKH, Tak i OGJIOKU
KJIITUHOK. BJOKU — HOpPAMOKYTHI HiJIAHKW: TOPU3OHTAJbHUN —
YyacTUHA PANKA, BEPTUKAJBHUN — YaCTWMHA CTOBIIA a0 KJITHH-
KU, AKi YTBOPIOIOTH MPSAMOKYTHY MiJIAHKY.

Bioku BKa3yoTh HazBaMM KJIITHHOK Yepes3 «:» — IIepIiia Ta oc-
TAHHS IJIS PAOKA YU CTOBIIISA, UM JiaMeTpa IPAMOKYTHOL JiJISHKIHI.
Hanopuknazn: ropusonranapHuii 6ok — B10:K10; BepTuKaabHUMA
6siok — B10:B15; mpamokyTHuii 6710k — B10:K15.

dopmysa MoOKe MICTUTU IIOCHUJIAHHS, TOOTO aapecu KJIiTu-
HOK, YMiICT AKHMX BUKOPHCTOBYETHCSI B oOuuciieHHsax. lle osHa-
yae, IO pes3yJbTaT O0UYMCIEeHHA (POPMYJIM 3aJIeKUTh Bix umcia,
1[0 MIiCTUTBLCS B iHIIMIN KJIITHHIII. S3HaUeHHs, IO BiZoOpaKaeThCs
B KJITHHIIL 3 (DOPMYJIOIO, IIEPEPAXOBYETHCA yV pas3i 3MiHEHHSA 3HA-
YeHHA KJITWHKY, Ha Ky BKagye nmocuyiaHHA. OCKIIbKY KJIITUHKHA
3 (hpopMyJIaMU KOIIiIOIOTh K i KJIITUHKU 3 IIPOCTUMU JAHUMU, Mae
3HAUYEHHA, AKUUA TUN MMOCUJAHHS BUKOPUCTOBYETHCSI B (hOPMYJIi.

Ilocunauusa miaATbCA Ha BigHOCHI, aOCOJIOTHI, Ta 3MiIIaHi.

BigmocHuMuy HasWBalOTh MOCUJIAHHS, MPU SAKUX TaOJIUUYHUN
IIPOIleCOp MaM’ATae PO3TAIYBAaHHA KJITUHKU 3 JaHUMMU BiTHOCHO
KJIITUHKY 3 (opMyJol0 i mig yac KOIiloBaHHA y (QOpMyJay IIin-
CTaBJAIOTHCA AAaHI 3 KJITUHKM 3 TaKUM CAMHUM BiJHOCHUM PO3-
TanryBaHHAM (DpukJaan 1).

ABGconMIOTHUMY HA3WBAIOTh MOCUJAHHA, IIPU AKHUX aapeca KJIi-
TUHKU 3 JaHUMU He 3MiHIOETHCS MiJ] Yac KOHilOBaHHS (DOPMYJIHU.

EnemenTu HOMepa KJIITHHKU, IKi BUKOPHUCTOBYIOTH a0OCOJIIOTHY
azpecalriio, MmepeayoThbecsa CUMBOJIOM S (mpukJaan 2).

SMimannMy Ha3MBAOTh KOMOIHOBAHI IOCHUJIAHHSA, B AKHUX BU-
KOPHCTOBYIOTHCS BiTHOCHE Ta abCOJIIOTHE MOCUJIaHHS, aje IJIA O-
Hiel ckIag0BOI Ha3BU KJITHHKY (IpUKJIand 3).

VY pasi xomiroBaHHA (POPMYJI i3 BiZTHOCHUMU TOCUJAHHAMU 3Mi-
HIOIOTHCA KJITUHKMU 3 IMOYATKOBUMU 3HAUYEHHAMHU, & 3 BUKOPUC-
TaHHAM a0COJIOTHUX IIOCHJIAHb KJITMHKU He 3MiHIOIOThCA. 11100
ABTOMATUYHO 3MIHUTH TUIl ITOCUJIAHHS, CJiJ BCTAHOBUTU KYPCOP
Ha IIe TOCUJIaHHA y ()OPMYJIi Ta HATHUCHYTU KJaBiimy F4.

Y mocuimaHHAX Ha KJIITUHKMW iHITUX apKYIIiB IIepen aapecoro
KJITUHKY JOAAEThCA Has3Ba apKyIly 3 3HaKoM «!» (upuriaazn 4).

KomitoBaumusa i mepemimnienns KJiaiTuHoK y Excel mosxma smific-
HIOBAaTU METOJIOM IlepeTATryBaHHA abo uepesd Oydep oomimy. Ilig
yac po0OTH 3 HEBEJUWKOI KIiJbKICTI0O KJIITMHOK 3PYyYHO BUKOPHU-
CTaTU METOJ IEepPeTATYBaHHs, a 3 BEJIMKUMHU JianadoHaMU — CKO-
pucrarucs 6ydepom oOMiHy.

ABTozanoBHeHHA (DOpMyJaMU BUKOHYETHCSI TaK CaMO, AK aB-
TO3aIIOBHEHHS UMCJIAMU.

Y Xopi aBTO3arnoBHEHHA A0 YyBary 6epeTbCA TN MOCUNaHb
B dopMyni: BIAHOCHI 3MiHIOITbCA BiAMNOBIAHO BiIAHOCHUX PO3-
TallyBaHb Konii i opuriHany, abContoTHI 3anmLiaoTbCa 6e3 3MiH.

IITo6 mpucBoiTM KJAITHMHIII iM’d, TMOTPIOHO 3BEPHYTUCS OO KO-
mauau Qopmynn — BusHaumtm iM'Aa — y pesyJsbTaTi POSKPUETHCA
BiKHO, B AKOMY cJinm Bmumcatu im’sa. PemaryBamHsa iMeHi, CTBOpeH-
HA HOBUX Ta BUJIYUYEHHS HASIBHUX 3AiNMCHIOETHCA y BikHI [ducnet-
yepa iMeH, sSKe BUKJUKAETHCA i3 BRJAagxu Dopmynu.
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ImeHa Ta agpecn KNiTUHOK
i [iana3oHiB, BMKOPUCTaHI
y dopmynax, Ha3uBaloTb
NOCUNTAHHAMM.

L

Mpuknag 1.

Y kaituaky B4 BcTaBMIIN
dbopmyay = A4+5BS1. A4 —
BigHOCHe IocuUJIaHHHA, JiBa
KJITUHKA y PAAKY Bix
KJITUHKHT 3 (popmysoro. Ilpnu
KomioBauHA (opmynu 3 B4

y raituaky C10 gaHi OyayTh
migcrasiaeni 3 B10.

Y npuxaazni 1 $BS1

€ abCOJIIOTHUM ITOCUJIAaHHAM

i B xaitunni C10 OyayTes mami

3 $B$1. @opmysa maTume
Takuil Buraazn: = B10+S$BS1.

MNpuknag 2.

MNpuknag 3. &
K10 — BimHOCHE MOCWUSIAHHSA;
$K$10 — abcosrroTHe NMOCUNaHHS;
$K10 i K$10 — amimani
IIOCUJIAHHS: B IIEPIIOMY IIPK
KOIIiIoBaHHI He 3MiHIOETLCS
CTOBIIEIb, & B APYIOMY —
PAIOK.

L

Mpuknag 4.

¥ xaitueKy ApKywal
BCTaBJIAETHCA SHAUEHHSA
KJIiTHHKYN 3 ApKywas:
OTPUMAEMO TAKUHN BUTJIAL
nocuyanHa: Apkyw3!K17. ko
ApKyw3 OyJio mmepeliMeHOBAHO,
TO Oyme Woro Ha3Ba.
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@ 3anuTaHHA ANA nepeBipKu 3HaHb

1 Wo mictutb popmyna?

2  Aki TMNWM NocunaHb BU 3HacTe?

3 Ak nokasaty abCoMOTHE MOCUIAHHA Ha K-

TUHKY?

4 fIk NoKas3aTu BMKOPMWCTaHHA GMOKy?

5 Y knitnHyi C10 mictutbca dpopmyna
=$AS$10*B10. Axkun ii Burnag Oyge npwv Konito-
BaHHi B KNiTUHKY K105?7

3aBaaHHA AN CaMOCTIMHOro BMKOHaHHSA

1 Y knituHkn pgianasoHy C1:K1 yBepeHi uywncna A
Big 1 go 9, B KNiTUHKM gianasoHy B2:B10 Tex

yBefeHi uncna Big 1 go 9.

Aky dopmyny noTpibHO BBECTVM B KINITUMHKY
C2, wob nig vac iT KonitoBaHHA B KNITUHKN fi-
anasoHy C2:K10 oTpumaTy Tabnuulo MHOXEH-

HA, HaBedeHy Ha puc. 7.37

B C D E F G H | J K
1| 1 2 3 4 5 6 7 8 9
2|11 1 2 3 - 5 6 7 8 9
3| 2 2 4 6 8| 10| 12| 14| 16| 18
4] 3 3 6 9] 12| 15| 18| 21 24| 27
5,1 4 4 8| 12| 16| 20| 24| 28| 32| 36
6| S 5| 10| 15| 20 25 30f 35| 40| 45
7,16 6| 12| 18| 24| 30[ 36| 42| 48| 54
8 || 7 7| 14| 21| 28| 35 42 49| 56| 63
9| 8 8| 16| 24| 32| 40 48| 56| 64| 72
10/| 9 9] 18| 27| 36| 45| 54| 63] 72| 81

Puc. 7.3. Mpuknag Tabnuui MHOXeHHA

7.3. O6uucnioBanbHi asiIrOPpMTMM B cepenoBMLUI
TabnnuHoro npouecopa

©000000000000000000000000000000000000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000

=

Anroputm — L€ NOCNiAOBHICTb
KOMaHA A1 BMKOHABLA, LLO
BM3HAvae, AKi fii Ta B AKOMY
nopAaky noTpibHO BMKOHATK
ANA Po3B'A3aHHA MEBHOrO
3aBAaHHS.

Aki munu O0aHux moxe micmumu kKiaimuHka Excel? lljo exodume
0o cknady ¢opmynu?

TabauuHUi MPOIecop IMTMPOKO BUKOPUCTOBYETHCA IJA PO3B’S-
3yBaHHS 3ajau i3 pisHMX rajayseii. Ik i B mporpamMmyBaHHi, CIIO-
YaTKy CJiJ CKJIACTU MaTeMaTWYHY MOJeJb 3a/ladui Ta peajisyBatu
B aJITOPUTMi PO3B’sI3yBaHHA B TAOJIHUII.

3a yMOBOIO 3ajadui B TabJUIIO0 MOTPIOHO BBECTH IIOUYATKOBI maHi.
Mogens y Tabnuili peasisyeThCs BBeIEeHHSIM HeOOXimHMX (opMyJI
y KJIITUHKU: 3OIiACHIOETHCA aHAJi3, YV AKUX KJIITUHKAX OyIyTh
dopmysnu, 1o GOPMYJU MICTUTUMYTh: KOHCTAHTHU, (PYHKILii, ITO-
CUJIaHHSA, SKOTO0 TUNY HocujJaHHdA. TaKoK 3’ACOBYETbCHA, V AKUX
KJITUHKAX MiCTUTUMYTBHCS OSHOTUITHI (POPMYJIM: 3PYUYHO BBECTU
dopMysy B OOHY KJITHUHKY, a HajaJi cKomiroBatu ii B iHIIi.

Heo6OxigHo BusHaumTw, B AKili KJiTuHIi Oyge IIOKasaHoO pe-
3yJbTAT PO3B’A3yBAHHA 3a1adi.

ITicnsa saBepllleHHs CTBOPEHHS TaOJUII MOMKHA Bimdopmary-
BaTy i1 KJIITUMHKU: BUIIIUTU KOJBOPOM, Yy MOeAKUX KJIITHMHKAaX
BimopmaTyBaTu BMiCT, HAIPUKJAM, IIO3HAYUTU HOTO KUPHUM
HaKpecieHHAM. 3a morpebu Mo:KHa rpagdiuHo BisyasisyBaru
OTpUMAaHi pe3yJbTaTu.



g posB’sisyBaHHA 3a7a4 BUKOPHUCTOBYIOTH TpU 0as30Bi aJro-
PUTMIUHiI CTPYKTYpH: CHiAyBaHHs (JIiHifiHA), pO3ray KeHHS, OB~
TOpPeHHA (IUKJI).

JIiHiNHI anropuTMn — anropmntMu, B AKUX BKa3iBKN BUKOHY-
I0TbCA NOCNIAOBHO B MOPAAKY X NOJaHHA.

IlpukmagaMu BUKOPUCTAHHSA JIHIAHMX aaroputmiB (puc. 7.4)
MOXKYTh OyTH 3amaui AJA 3HAXOMKEHHS CYMH pPAAY YuCeJ, iX
cepeIHLOTO 3HAUEHHS, 3a7aui 3 JaHUMM IJsd MOOYJOBU MareMa-
TUYHUX rpadikiB, AJd TiApaxyHKY CTAaTUCTUUYHUX Pe3yJbTaTiB
OompallloBaHHA PALY uYucesg. Y B3ajaduax 3HAXOMKEHHS MaKCHU-
MaJIbHOTrO (MiHiMaJIbHOTO) 3HAUYEHHA cepel iHINX, HeoOXimHo IIo-
pPiBHIOBaTM BeJIMUMHU, BUOWMpATuU OijbIilie (MeHINE), aJjie 3aBIAKN
HasgBHOCTI B 0OibJioTerii craHmapTHHX QYHKIIN iX po3B’sa3aHHA
TeXX MOYKHA 3MiNCHUTU 3a JOIIOMOTOI0 JIiHiHOTO aJITOPUTMY.

AnropuTmu 3 po3rany>KeHHAM — anropuTMamu, B AKUX
BinbyBaeTbCcA BMOIP BMKOHAHHA MEBHWX BKa3iBOK Ha OCHOBI
pe3ynbraTy 00UMC/IEHHA NOTYHOro BUpasy.

AJaropurMu 3 posray:KeHHAMU MiCTATL TPU CKJIaI0Bi (puc. 7.5):
e JloriuHMil Bupas (ymMoBa);
® CKJIaJIOBAa 3 KOHCTAHTOI ab0 BWPA30M [Jis 3HAUEHHS JIOTiY-
HOT'O BUPAa3y iCTUHa;
e CKJAZoBa 3 KOHCTAHTOIO ab0 BMPA30M 3HAUEHHS JIOTiYHOTO
BUpPAa3y XUOHICTb.
3aJie;KHO Big pesdyibTaTy OOUYMCIEHHS JIOTIUHOTO BHpasy — ic-
tuHa (True) abo xubHicTh (False) — BUKOHyeThCA OfHA i3 TBOX OC-
TaHHIX CKJaJ0BUX. AJITOPUTM BUKOPHCTOBYETHCA i 6€3 0CTaHHBOL
CKJIAZOBOI (CKOPOUEHUI PO3Tay:KeHHU aJI'OPUTM).

JloriyHniA BMpa3 moxe 6yTv NPOCTUM — Y HbOMY BMKOPMWCTO-
BYIOTbCA BEIMUMHU Ta 3HAKM MOPIBHAHHA: =, >, >=, <, <=, <>
(He OOPIBHIOE), i CKNaAEHUM — Yy HbOMY BMKOPUCTOBYIOTbCA
NpPoCTi NOriYHi BUpasw, NoeAHaHi NoriyHUMU GyHKUiAMK Ta
(AND), a6o (OR), BukniouHe abo (XOR), 3anepeuenHsa (NOT).

Pesynbrar oOumcieHHS TaKUX BUPa3iB IMOKa3aHO B TaOJIMILi:

3HayeHHA BupasiB

A B A AND B AORB A XOR B
XunbHictb XubHicTb  Xn6HicTb XunbHictb XunbHicTb
IcTuHa XunbHicTb .
XubHicTb IcTuHa

" lcTnHa " lcTnHa
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BkasiBKa

Y

BkasiBka 2

v
=

BkasiBka n

Puc. 7.4. Bnok-cxema niHinHoro
anropuTmy

IcTnHa XnbHicTb

JloriyHunn
BMpa3

Bupas 1 Bupas 2

!

Puc. 7.5. ®parmeHT 6510K-Cxema
anNropuTMy 3 PO3ranyKeHHAM

OyHkuia NOT(BMpa3) 3aBxau
M€ MPOTUNEXKHE 3HAUYEHHS BU-
pasy:
NOT(TRUE) = FALSE
NOT(FALSE) = TRUE
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MocnnaHHA Ha oKpeMi KNiTUHKN
Ta KNTUHKKU B 6I0Kax MOXYTb
MaTW Pi3HUA BUrNAA:

e cToBMeub i pAOOK
(Hanpuknag, K102);

® MOPALKOBUN HOMep pAdKa
Ta NOpPAQKOBUN HOMep
ctoBnuA (Hanpuknag R10C3,
AKUN BKa3yE Ha KNITUHKY,
O MICTUTbCMA Ha MepeTuHi
JecAToro pagka Ta TPeTboro
CTOBMNUA), y 3BMUYHOMY
dopmarti ye knitnHka C10;

e iM'A KNITUHKK; Wo6 NpuUcBoiTA
KNiTUHUI iM'A 3BepTaloTbCA Ao
KomaHan ®opmynu —

— BusHauntn im'a —
PO3KPUBAETLCA BIKHO,

B AKOMY Cnif ynucatu
im'A. PeparyBaHHA imMeHi,
CTBOPEHHSA HOBUX iMeH
i BUNIyUYEHHA HaABHUX
30INCHIOETBbCA Y BIKHI
Auncnetyepa imeH, Ake
BUKNVKAETbCA 3 CTPIUKM
Gopmynu.

AnroputMu 3 posraaysKeHHAM B Excel pearisyioTh y Mmerkax
OfHi€l KJITMHKM 3a JOIIOMOTOI0 CTAHJAPTHUX JIOTIYHUX (DYHKITiHA.
Jloriunmii BUpas € MOPiBHAHHAM 3HAUEHHA KJITUHKU 3 KOHCTAH-
ToI0 ab0 3HaUeHHAM iHINOI KJIITMHKY, a0 3 pe3yjbTaToM BUPA3Y.

AKWO B MporpamyBaHHi CKNagoBUMW € OGNOKM MpPOrpamMHUX
BKa3iBOK, TO B TabnuuAaX HUMWU MOXYTb OYTWU Pi3Hi 3HaUYeHHs,
Pi3Hi MocunaHHs, pisHi popmynu.

ITpukIagoM BUKOPUCTAHHS AaJITOPUTMY 3 POSTANYKEHHAM
MOsKe OyTu (parMeHT TaOJUIli, B SKOMY 3aJIeXKHO BiJ BIKy au-
TUHYW Y KJITUHIII BKa3YE€ThCA AUTAYUMN CANIOK, ITKOJIa. JIoriuHUM
BUpasoM Oyme Bik < 6, Je BiK — Ile IOCMJIAHHS Ha KJITHUHKY
3 BikoM ocoOu. A BKagiBkamu 1 i 2 Oyze IPOCTO TEKCT «IUTAUUN
CaJIOK», «IIIKOJIa».

ANroputMm 3 NOBTOPEHHAM — aNroOpUTMK, B AKKX Nepes-
6aueHO MOBTOPEHHA AeAKMX KOMaHA,.

Hna yHUKHEeHHS HECKiHUeHHOTO TOBTOPEHHSA TaKi aJropmrMmu
3aBXKIM MICTATH YMOBHI BUpasu, BiJi pe3yJbTaTy OOUYMCJIEHHSA
AKUX 3aJIEKUTHh MPUIMHEHHS YV BUKOHAHHS TOBTODY.

B ymoBHOMY Bupasi BUKOPHCTOBYIOTH 3MiHHHI mapamerp,
3HAUEHHA AKOTO BIIJIMBAE Ha pe3yabTaT BUpasdy. Taki aaropur-
MU YacTO pPeasli3yloTh 3a AOIOMOIOI (GopMyJ, V AKUX KJIITHHKU
nmocuaaTbesa cami Ha cebe. Io6 He Oy0 TOMUMJIKU, CIIOYATKY
NOTPiOHO BAiNCHHUTH HaJATrOAMKEHHS BUKOPHUCTAHHSA MUKJIIUHUX
TIOCUJIaHb.

@ 3anuTaHHSA ANA NepeBipKUM 3HaHb

1 Ha3BiTb OCHOBHiI TUMNW anNropUTMIB. 4 |lo Take NOriYHWIA BUPA3 B anropuTmi 3 pos-

2 HaeepiTb npuknag NiHiNHOrO anropuTmy.

3 HaBepiTb NpuKnag anroputmy 3 po3ranyeH-

HAM.

ranyeHHam?
Aki noriuni GyHKUiT BU 3HaeTe?

HaBegitb mpuknag CKmagHoOro JforiyHoro BuU-
pasy.

3aBaaHHA AJiI9 CaAaMOCTIMHOIrO BMKOHAaHHSA

1 Cknagite 650K-cxemy ¢dparmeHTa 06YMCIIEHHA

3a dopmynoto y=

3HaueHHA y 3a dopMynot (anroputm yHisep- xJx—5
CanbHWIN i X MOXe HabyBaTu GyAb-AKOro 3Ha-

YeHHA) y=x+/x-5 .

3 Cknagitb 6nok-cxemy ¢pparmeHTa obuncneHHsA
3HAUEHHA PO3B'A3KIB KBAaApPaTHOrO pPiBHAHHA

2

AKi 3mMiHK 6ygyTb y 6N0K-CXemi nonepegHbOro
npuknagy, AKWo y obUnNCNOETLCA 3a HaBefe-
Hoto dopmyrnoto?

Cknagitb 6nok-cxemy d¢parmeHTa 064YMCiIEH-
HA 3HayeHHA y (anropuT™m YHiBepCaabHUN
i X Moxe HabyBaTy Oyab-AKOro 3HaYeHHs)

(@nroputm yHiBepcanbHui i a, b, ¢ MOXyTb
HabyBaTn Byab-AKUX 3HAYeHb)

v —b++/b? —4ac .

2a
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7.4. NMpu3HayeHHA U BUKOPUCTAHHS OCHOBHUX (YHKLIN

TabnnyHoro npouecopa

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 o

Aki munu anzopummie 8u 3Haeme? 3 4020 CKIAOAMbCA op-
mynu 8 mabsudHoMy npouyecopi?

Hasa peanisarii ajaropuTMiB posB’sA3yBaHHSA PiBHOMAaHITHUX 3a-
gauy TaOJHMUYHUI IPOIECOP MICTHUTh BeIHKY 0i0IioTeKy (PyHKIIif.

OyHKUia — ue 3a3ganerigb Bu3HauyeHa dopmyna, 3rigHO
3 AKOK BUKOHYIOTbCA OOUMCNIEHHA 3a 3ajaHVMMU BeNYUHa-
MU, AKi Ha3UBalOTb aprymeHTamu, B 3a3HauYeHOMY MOPAAKY.

AprymenToM (PyHKIIiI MO:Ke OyTH UYMCJIO, IMOCUJAHHS HaA KJIi-
TUHK (miammasoH), BHpas, OJA OOUYMCIEHHS AKOI0 TaKOK MOKYTb
BUKOPUCTOBYBaTUCA (PYHKITii.

Ha BuxkopuctanHA (QYHKII] y (GopMysiax CIOUYaTKy BKa3yIOTh
iM’a pyHKIii, moTiM y Iy:KKaX — CIMNCOK apryMeHTIiB II0Ja€ThCs
yepes3 KPamky 3 KOMOIO.

€ QyHKIiI 0e3 apryMeHTiB — i3 IOPOKHIMU AYyKKaMIU.

BeraBnenns (yHKIil 3aBXKIM 3AiNCHIOETHCA 0e3mocepeHbBO
B aKTHBHY KJITHHKY abo y panky dopmyna. [aa 1mbporo cmodar-
Ky CJiJ BUAIJIUTY KJIITUHKY, TOTiM BKaszaTu (PyHKI[il0, apryMeH-
™M Ta IiAgTBepauTHm Komaumoio OK. 3assuuaii iM’s QyHKIII He
BIIMCYIOTh, & BUKJHWKAIOTH 3 6i6ioTeKM 3i CTpiukM Ha BKJIAIILL
Oopmynu.

Hua BcraBieHHa (QYHKIN] y KITUHKY CJHi BUIIIUTHA KJIi-
TUHKY, B #AKY IOTPiOHO BcTaBUTH (QyHKII0. AKIimo (yHKIis
€ CKJamoBOIO (hopMyJsiu, IOUYHITH BBOAWUTH (opmyny, a y Micii
BCTaBJeHHA (YHKIII IepeiaiTs A0 HacTymHOro nyHKTy. Iaui
noTpi6bHO mepeiiTu Ha BKJIanKy Popmynu. SIKImo Bu 3HaeTe Ipymy,
0 AKOI BXOAUTHL (YHKIIisI, PO3KPUNTE CINUCOK TpPymnu. $SIKII0
He 3HaeTe, B AKiA rpymi MosKe OyTu (PyHKIig, abo rpyma He
nmokasaHa Ha BrJaxani Qopmynn, BUKopucraiTe KoMaHAy BcraButu
byHKUilo — Bigkpuerhesa BikHO BctaBneHHA ¢yHKUii (puc. 7.6).

Ile BiKHO MIiCTUTh CIHCOK MJid BHUOOpPY Trpynu QYHKIii:
Kateropia. Ilicis BuOopy Kareropii y BikHiI OyayTh mokasani ii
GyHKIILI v aadaBiTHOMY HOPAAKY. ¥ CIHCKY KaTeropis € KoMaHa
Bci i Tomi y BigmoBimHOMY BiKHI IMTyKalOTh HEOOXiAHY (YHKILiIO.

Hapemiti mo:xkHa BuOpaTy HeoOXigHy (QYHKIIII0O — BiAKpHETHCSA
BikHO AprymeHTV 1Jiga BuOpaHol QYHKIIII 3 IIOIAMM IJI BBeJeHHS
ii aprymenTiB. [aii MokHa yBecTu aprymMeHTu (YHKIIiI, ImigTBep-
ouTH giro KjaamaHHaMm kHonku OK.

Axmio y BikHI AprymMeHTM HasBy apryMeHTy NO3HAUeHO >KUP-
HUM HAKpPEeCJEeHHSAM, TO BiH € 00O0OB’I3KOBUM i BiAmoBigHe IIOJIE
000B’sI3KOBO MIOTPiOHO 3aIlOBHUTU. APryMeHTH, Ha3BU AKUX HaBO-
OATBCA 3BUYAWHUM HIPU(PTOM, MOYKHA OIYCKATH.

Y HmkHiN yacTuHi BiKoH BcTaBneHHs ¢yHKUin i AprymeHTn Ha-
BeleHO OMMC IIpM3HAUeHHA (PYHKIII, a 3a HaABHOCTI BKa3iBHHKA
B IIOJIi apryMeHTy — IIPU3HAUYe€HHs 3MiHHOTO apryMeHTY.

@

Yci GyHKUIT 3rpynoBaHo 3a
NPU3HAYeHHAM i po3nogineHo
3a KaTeropiamu. 3 Ha3Bu

rpyn, HaBeAeHMX Ha BKaagui
®opmynu, 3po3ymina ranysb

X BMKOPWCTaHHA (Hanpuknag,
MaTeMaTuyHa, TEeKCTOBA, NOriYHa,
¢diHaHcoBa, faTa n yac).

Onsa GyHKUIN, AKI BUKOPUCTOBY-
I0TbCA ANA cneuianbHUX 064Ymnc-
neHb, € rpyna IHwi.

Bcrasnenna ¢yrxuii ? X

Dowyx yHkuji
| BBeAiTs KoBOTRMIA OMC AT, AKy EaKaETE _m
| BUKOHETH, |HATHCHITE n‘:nn *Inaiii’
Kateropis: Cramuermumi E]

Bubepite Ppyrruin:

N
AVERAGE
AVERAGEA
AVERAGEIF
AVERAGEIFS
BETA.DIST
BETA.INV )
AVEDEV(uncnot;uncno:...)
MosepTae cepeaHe AGCONIDTHMX 3HAYEHD BipMneHb
TOMOK AAHMX BiJ cepegHbOro. APryMeHTH MOXYTS
6YTH umchamm 360 IMEHAMK, MACHBAMMK
2b0o NOCHAAHHAMM HA KNITHHEN 3 YMCIAMH.

Josiaxa 3 wiel dyHKuii oK Cracysatv

Puc. 7.6. BikHo BctaBneHHs
$yHKUiT

Oco6nMBOCTI BBEAEHHS:
KOHCTaHTX BBOAATb

3 KnasiaTypu, NOCUNAHHA —
BPYuYHY abo nepexopaTb

3 apKyLwy KHUMM 3 NOTPiGHMMM
JAHVMU | BUOMpPAtOTb KNITUHKN
BKa3iBHMKOM muwi. Tvin
nocunaHHA — Knasiweio F4.
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o Av
> Cyma

Cepeane
1 Kinexicre uncen
Makcumym

Miningym

IHwi dyHKui...

Puc. 7.7. Nepenik
Hany>KnBaHiLWMX GYHKLIN

106 BuOpaTy ofHY KJIITUHKY, II MOTPiOHO BUAIINUTU i KJIAIHY-
T! JIiBoIO KJjaBimero murii (JIKM), m1o6 BubpaTu KijgbKa KJIITUHOK
miamaszony — satucHyTu JIKM Ha mepuriii KJIiTHHIT, <«IPOTAMK-
KOI0» BUILJINTU HeoOXimuumii miamasoH i Bigmyctutu JIKM.

106 BuOpaTy KJIITHHKHK, PO3TAIIOBAHI He IIOPYY, IX MOKHA
BULLINTY 3 BUKOpucTaHHAM Kjasimii Ctrl ma KiasiaTypi. AJe He
IJA BCiX (PYHKIi#I momycTmMi 3HaueHHA He 3 CYCiMHIX KJIITHUHOK.

Haitinomupeninmi aia peaJsisaiii giHifiHEX aaroputmis QyHK-
il BuHeceHi oKkpemo Ha BKJamkax Qopmynu i OcHoBHe.

I3 puc. 7.7 3posymiyi Ha3By 1ux (GYHKIIN i iIXHEe TpuU3HAYEHHA.

Is HaBemeHOTO mepesiKy (QyHKIiA migpaxyHky cymm — SUM
HaJIe}KUTH KaTeropii MatemaTtuuHi, a ¢yukIii CepegHe — AVERAGE,
Kinbkictb — COUNT, Makcumym — MAX, MiHivym — MIN 3maxo-
IaTbesa B kareropii CratmctmuHi (ma BrJIafmni Qopmynu mg KaTero-
pia y cmucky IHLWI).

Hna peaniszaifii aaropuTMy 3 pO3TaJy:KEeHHAM BUKOPUCTOBY-
oTh Joriuny Qyukiiio AKWO (IF; ECJIN). ®PyHKIiga MmicTuTh Tpu
aprymenTu (puc. 7.8).

AprymenTi GyHxuji

IF

Nor_supas [| .

nNorivyHe

3HaueHHA_AKIWO_iCTUHA [

3HaYeHHA_AKIWO_XWEHICTL [

6yab-aKe
6yAb-AKe

AKWO Hi.

3HauyeHHR:

Josiaka 3 uiei dyHkuii

MepeBipAe, 4K BUKOHYETLCA YMOB3, | NOBEPTAE OAHE 3HAYEHHA, AKWO BOHA BUKOHYETLCA, Ta iHWE 3HAYEHHS,

Nor_swpas 6yab-AKe 3HaYEHHA 360 BMPa3, AKMA MOXHA BU3HAUMTKH AK
sHauenHna TRUE a6o FALSE.

T

Puc. 7.8. BikHo AprymeHTn GyHKLUT

MNpuknag.

Ilizpaxyemo cepemHe 3HaueHHsS B3POCTY [Ie-
CATH YYHIB KJacy, a TaKoK MaKCUMaJbHUA
3picT, MiHiMaJnbHUI 3PICT Ta CKIJIBKU € YUYHIB
saBBumikyu 172 cm. IlouarkoBi mami momamo Ha
puc. 7.9.

Hia IIHOT'O BUKOPUCTAEMO BigmoBigHi
dbyrxnii Cyma(C2:C11), Makcnumym(C2:C11), MiHi-
Mym(C2:C11) i T[igppaxyHokAKWwo 3 ymoBowo =172
i fianazoHom(C2:C11;»=172»).

L

B ocramHill QyHKIII B IIOJI aprymMeHTy yMo-
BU JIAIIKYW HE CTABJIATH, TAOJUUYHUI IIPOIECOp IX
IPOCTABJISIE aBTOMATUYHO.

AjnropurM i3  posrajlysKeHHSM — peaJisy-
eThbcA 1 (PYHKIIiEI0 TigpaxyHKy 3HA4YeHb, AKi
BifnoBifaloTh meBHUM yMoBaM [ligpaxyHOKAK-
wo (COUNTIF) — ¢yuKIig MicTUTbCA B TPYIIi
CraTucTnyHi.



Ho Tabiauiii MOKHa OOomaTH CTOBIEIh i3 pe-
aKI[iel0 Ha 3HAUEHHSA 3POCTY: IJISI 3POCTY OiJIbII
misk 175 BuBecTu BXe Bupic, a iHakie, TOOTO
MeHIe abo mgopiBHioe, — LUle nigpoctew. as
IBOro B KJIiTMHKY D2 moTpibHO BCTaBUTHU (PYHK-
mito AKWO(C2>175; «Bxe Bupic»; «Llle nigpocteww).
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JAx 1 B momepenHix migpaxyHKax, TEKCT y Jia-
KW MOKHA He O0paTu — BOHU MPOCTABJIAIOTHCA
aBTOMaTUYHO. IIPOTAMKKOIO MUIIL OTPUMAEMO
3HAUYEeHHA (PYHKIIil B yCbOMY CTOBIIIIi.

Ha puc. 4 tabauifo mokasaHo aBiui: 3 ¢op-
MyJaMu Ta pesyJbTaTaMu o0uucaeHHA GHOpMY.I.

A B (& D ol | A B (& D
1| Ne Y4eHp 3picT 1| Ne3/m Y4eHp 3picT
2 |1 Yuerb 1 178 =IF(C2>=175;"Bxe upic";"Llle nigpocrew") | 2 1 Yuerb 1 178  |Bxe Bupic
3|2 Yuenb 2 169 =IF(C3>=175;"Bxe eupic";"llle nigpoctew") | 3 2 Yuenb 2 169 |ule nigpocrew
43 YueHb 3 172 =IF(C4>=175;"Bxe supic";"llle niapocrew") | 4 3 Yuerb 3 172 |ule nigpocrew
5 |4 Yuenb 4 168 =IF(C5>=175;"B:xe Bupic";"lLle nigpoctew") | 5 4 Yuenb 4 168 |ule nigpocrew
6|5 Yuenb 5 172 =IF(C6>=175;"Bxe supic";"llle nigpocrew") | 6 5 Yuerb 5 172  |we nigpocrew
7 |6 Yuenb 6 174 =IF(C7>=175;"B:xe eupic";"lLle nigpoctew") | 7 6 YueHb 6 174  |We nigpocrew
8 |7 Yuerb 7 172 =IF(C8>=175;"Bse supic";"llle niapocrew") | 8 7 YyeHb 7 172  |we nigpocrew
9 (8 Yueub 8 178 =IF(C9>=175;"B:xe eupic";"lLle nigpoctew") | @ 8 Yueub 8 178 |Bxe eupic
109 Yuerb 9 176 =IF(C10>=175;"B:xe supic";"Llle nigpocrew")| 10 9 Yuenb 9 176  |Bme supic
11|10 Yuenb 10 182 =IF(C11>=175;"B:xe supic";"LLe nigpocrew")| 11 10 Yuenb 10 182 |Bwxe supic
12 |CepegHe 3HaueHHa spocty =AVERAGE(C2:C11) 12 CepegHe sHaueHHn spocty 1741
13 |MakeumaneHwii zpict =MAX(C2:C11) 13 |MakeumanbHwmii zpict 182
14 | MiHimansHui 3pict =MIN(C2:C11) 14 | MiHimansHui 2pict 168
15 Kinekicte iz 172 cm =COUNTIF(C2:C11;172) 15 Kinbkicte iz 172 cm 3

Puc. 7.9. Bizyani3sauia npuknagy aHanisy 3pocTy y4HiB

@ 3anuTaHHA ANA nepeBipKU 3HaHb

1 Ak Ha3vBaeTbCA BKMagKka 3 KOMaHZamu Aans
BCTaBneHHs dopmyn?

2 fAkMM 3HAKOM BiJOKPEMIIIOIOTHCA apPryMeHTH
B onuci yHKUii?

3 Haeepgitb npuknag GyHKUin ana peanisauii ni-
HIIHOrO anropuTMmy.

4 Haegitb npuknag GyHKUi gns peanisauii an-
rOPUTMY 3 PO3ranyKeHHAM.

5 Akuin anropuT™ BBeOEHHA CTaHOJAPTHUX QYHK-
uin y popmyny?

6 Ak Bukopuctat y OYHKLUIT iHWY OyHKUiO AK
aprymeHt?

3aBaaHHA AN CaMOCTIMHOro BMKOHaHHSA

1 Bigkpunte TabnuuHuin npouecop.
Y KniTnHKy Al yBefiTb Ha3By X, y KNiTUHKY B1
yBefiTb Ha3By Yy, @ B C1 — Ha3By z. Y KNiTWH-
Ky A2 3HaueHHsA. Y KniTnHKy B2 yBepitb ¢pop-
myny = A2*A2, a B C2 — ¢dopmyny = A2 + B2.
3BepHiTb yBary Ha 3HaueHHA y B2 i C2.

MepengitTb y HanawTyBaHHA MOKa3y GopMynu
3amicTb ii 3HaueHHA: Qann — MapameTpn —
— JlopaTkoBo. Y napametpax Bigo6pakeHHsA
LbOro apKylly noctaBTe npanopelb 6ina Ko-
MaHan Bigob6paxkatm dbopmynu B KniTMHKax
3aMiCTb 06UYUCTIEHNX pe3ynbTaTiB. AK 3MiHUBCA
BUrNaa Tabnuui?
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TEMA. Po3B'A3yBaHHA 3afay Ha o6UYMCNIeHHA

3ABOAHHA: npoaHanisyBaTh JaHi NpO HaceneHHA YKpaiHu 3a

obnactamu.

OBJTAJHAHHA: kKomn'toTep i3 BCTAaHOBNEHUM TabAMYHUM MPOLLECOPOM,

5. MNopiBHaANTe 3 gaHUMKU Tabnuu,i.

9. Otpumanun 100 %? 9

1

12

NigKNIOYEHUI [0 iHTEepPHeTY.

Xin po6otn

I1i0 uwac pobomu 3 kKomn’romepom dompumyitmecsv npasu 6esnexu.

Bigkputite Bikinegito. 3mificHITh IOIIYK maHUX 3a (pparMeH-
ToM CnMCOK obnactenn YKpaiHM 3a YMCENbHICTIO HaceneHHs.
BigkpuiiTe TabiuuHNI IPOIiECOP.

CxomiroiiTe Tadmuio 3 Bikinepii mo Tadsuii Excel; mouarox
Tabauii 3 Kaituaru Al.

Y croBumi G mopaxyiiTe HacesJeHHs 00JacTi Ha OCHOBi (op-
myau =E3*F3.

IIporsa:xkoio MuIlli BctaBTe (GOpMYJIy HiIpaXyHKY B VCi PATKH.
Y kairuani G30 mopaxyiTe cyMapHY KiJbKicTh HaceJeHHS

Vrpainu, y G31 — MakcuMaJibHe 3HAUYEHHS HaCeJIeHHs 00-
Jacti, B G32 — wmimimaanue, G33 — cepenHe.

VY croBnmi H mopaxyi#iTe BiICOTKOBe CIIiBBiZHOIIIEHHA Hace-
JIeHHs 00JacTi [0 HaceJeHHA YKpaiHu. 3AilicHITHL omeparrito
nimenusa B kiituHIi H3 (popmyna =G30/5GS$30) i ckomiroiiTe
¢dopMyay B yBECh CTOBIEIIb.

Ha croBoig H ycTtaHOBITE popMaT KJIITHHOK — BiJICOTOK.
Y waituani H30 migpaxyiiTe cymy 3HaueHb CTOBHIA H.

Y croBomi | Ha ocHOBI Bukopucramua QyHkiii IF BuBemiTe
TeKkcT binbwe 2 MAH uu MeHwe 2 MNH 3aJIe’KHO BiJ KiJabKOCTi
HaceJeHHA B 00JacTi.

Y waitmani 131 ma ocuoBi ¢ymknii COUNTIF mizpaxyiiTe
KiJbKicTh obOJiacTeil, HaceJleHHS AKUX MeHIIe 3a 1 MJIH,
B 132 — GinbpIiie 3a 2 MJH.

30epesxiTh daiin i3 HasBoio HaceneHHa YkpaiHw.

3po6iTb BMCHOBOK IIMO0 TUIY BUKOPUCTAHHSA ITOCUJIAHD
y (hopmysnax.

7.5. YMoBHe ¢popMaTyBaHHSA

©000000000000000000000000000000000000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000

@ Ak y opmyny ecmasumu yHKYi0?

ITicnsa posp’sidyBaHHsA 3ajadi B CepemoOBUIIL TaOJMUYHOI'O IIPO-

mecopa OyBae moTpiOHO 3mificuuTu (opmaryBauHs Tabauiri. Tomi
Tpeba BMOKPEMHUTH IIOYATKOBiI maHi, 3a HEOOXiZHOCTI IIO3HAUUTH
KOJIbOPOM KJIITMHKHN 3 MPOMIKHUMU pPe3yJbTaTaMMH.
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Hnsa BisyanbHOI iHTepmperaliii pesyJsbTaTiB 00UYMCIEHHA Tab-
JUYHUN TIPOIleCOp MIiCTUTL KOMAaHAY YMOBHOrO (opMaTyBaHH.

YMoBHe ¢opmaTyBaHHA — aBTOMaTUyHe ¢opMaTyBaHHA
KNITMHOK Ha OCHOBI BCTAHOBJIEHWX MpPaBuA ANA BidyanbHOI

iHTeprpeTauii Ta aHani3y 3HayeHb KNiTUHOK. * AKWOo ymMOBHWiA BMpa3, Ao
cKnagy fIKOro BXoauTb

3HAYEHHSA KJITUHKN, MaE
3HaueHHsa True, TO KNITUHKA
6yne BiapopmaToBaHa,

Akwo False — dopmaryBaHHA
He BigbyaeTbcs.

e fKLWO 3HAYeHHA
dbopmaToBaHUX KITUHOK
3MiHWUTbCA, aBTOMATUYHO
BinbyneTbca iXHe
nepedopmatyBaHHs.

dopmaryBaHHS HA3WBAETHCA YMOBHUM, OCKIiJIBKM IIpaBumJja
(opmMaTyBaHHA CTBOPIOIOTH HA OCHOBI yMOBHOro Bupasy. lcHy-
I0Th CTAaHAAPTHI HpaBUJia, TAKOMXK € MOKJINBICTH CTBOPIOBATU CBO1
BJIACHI, HeOOXimHi M1 KOHKPETHOI TabJInIIi.

Hasa spiticHernas yMOBHOTO (opMaTyBaHHS IMOTPIOHO BUOpaTU
OOHOMMEHHY KomaHay Ha cTpiumi OcHoBHe. BigkpuBaeThcsa cIiu-
COK, y skomy Excel mpomonye BuOpaTu mpaBua GopMaTyBaHHS.
Ha pwuc. 7.10 mokasano mmpaBuJia BUIiJI€HHA KJITHHOK HAa OCHOBi
TMOPiBHAHHA IX 3HaU€Hb 3 KOHKPETHUM 3HAUYECHHSIM.

=AY ©

Coprysatmii  3HaiTv i
€~ dinbrpysatu ¥ suainuTh v

T by L1
E l Mpaswnna ana nepumx i ocTankix sHaueHb
- YMoBHe popmaTyBaHHA [a€

3MOry aBTOMaTn4yHO BVIp,iﬂVITI/I

, @ Ticrorpamm > E Mixc... KNITUHKMA Ta AianasoHn KiTUHOK
KONIbOPOM Ta iHTepnpeTyBaTtu
@ Konuoposi wixanm > ﬁ% Oopismoe... iX 3HaueHHA rictorpamamun abo
BCTaBJIEHHAM MiKTOrpam.
I = -
| [ Creopwmm npasuno... % n
| ﬁ? Quuncrumit npaeuna >
' @ Kepysatu npasunamn... _ @ MoeToptoBaHi 3HAYEHHA....
i
I

Joaarxoei npasnna...

Puc. 7.10. Cnncok npasmi yMOBHOro popmaTyBaHHsA

Bubip 3HaKy mopiBHAHHA BifKpWBaEe BiKHO (DOPMyBaHHSA YMOB-
Horo Bupasy (puc. 7.11), B sKOMYy MOKHA BUOPATU KOJIIp KJIITHHOK. YMOBHe $popMaTyBaHHs
aBTOMATMYHO 3MiHIOE dpopmaT
KNITUHKN Ha 3adaHui, SAKLO
@opuaTyBaT KniTHHIH, sici BUIBLLI 3A: BMKOHY€ETbCA 3afjlaHa YMOBa.

| E] 3 | Brigo-4epEOHa 3AAMBKA 3 TEMHO-YEPBOHHM TEKCTOM E]|

| ok | [ cxagysam |

Puc. 7.11. BikHo npaBuna ¢opmaTyBaHHA 3 ymoBoto binbLue
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His po3yMiHHSA, K COpPaIlbOBYE YMOBHE (hopMaTyBaHHS, PO3-
TJIAHEMO BJKe BiJIOMHI HaM TPUKJAJ IIPO 3PiCT yUHIiB.

Mpwnknag.

Buginumo wKiaiTuHKM 31 3HAUEHHAM 3POCTY,
OinpIIMM 3a cepefHE 3HAYEHHS, UYePBOHUM KO-
JIBOPOM, a 3 MeHIIuM — 3eJeHuM. I[1sa 1mboro:

1) Bupinumo miamason C2:C11 i 3BepHemocs
IO YMOBHOTO (pOpMATYBaHHSA 3 IIPABUJIOM BUIi-
JIeHHSA KJIITMHOK binblue;

2) y moJie 3HAUYEHHSA, 3 SKUM IIOPiBHIOIOTH
3HAUEeHHA KJIITMHOK miamasony, BBememo C12
(kaiTuHKA i3 cepemHIM 3HAUYEHHSIM); 3aJIUIIINMO
dopMaTyBaHHSA YEPBOHUM KOJHOPOM;

3) moBTOpuUMO Aii misa mpaBmiaa MeHwe i Bu-
OGepemMoO 3eJIeHUH KOJip.

Kaituakmu Oyne BimpopmaroBarno (puc. 7.12).

Armio, Hanmpukaanm, Ojas YYHA 4 iioro 3pict
BBeJIN 3 IIOMHUJIKOIO Ta BHOpaBuau Ha 175, To
BimOymeThbcss aBTOMaTU4He ImepedopMarTyBaH-
HA — KJiTHHKa 3aapOyeThbCcsa B UEPBOHUU KO-
JIip i 3MiHUTBCA TEKCT B CYCIAHIN KJIITHHILI.

IIpaBunia ymoBHOrO (hopMaTyBaHHs:

e IIpaBuWJa BUIIJIEHUX KJITHHOK, AKi OCHOBOIO
Ma€ TOPiBHAHHA 3HAUEHHS KJITMHOK i3 BBe-
IeHUM 3HAYEHHAM;

e IpaBWJa [JiA IEePIINX i OCTaHHIX 3HAYEHb,
IpU BUKOPUCTAHHI AKOTo (popMaTymThCsI
KIITUHKK 3 KiJgbKoMa HaWOiabImuMu abo
HaNMEHIIINMY 3HAUEHHAMHN y PALl 3HAUYEHb,
a TaAKOXK IIpU MOPIBHAHHI 3 cepemHiM B3HAa-
YEeHHAM PANY;

e mpaBuJa opMaTyBaHHSA Ha OCHOBi BCTaBJIE€H-
HS B KJITUHKY 13 3HaUueHHSAMM TicTOorpam,
AKa BU3HAUYAE BilICOTOK 3HAUEHHA KOHKPET-
HOI KJIITMHKM II0 BiHOIIIEHHIO OO0 KJITHHKU

L

L

A A B C D

1 | Ne 3/m VdeHb 3pict

2 1 Yuennb 1 178 Bie eupic

3 2 Yuenb 2 169 LLie nigpocrew
4 3 Yuexb 3 172 Llie nigpocrew
5 4 Yuensb 4 168 Lile nigpocrew
[ 5 YueHsb 5 172 Lile nigpocrew
2 6 Yuerb 6 174 llle nigpocreiw
8 7 Yuens 7 172 Lile niapocreiu
g 8 Yueus 8 178  |Bwe eupic

w| 9 Yuens 9 176 Bike eupic
n 10 Yuenn 10 182 Bie Bupic

12 |Cepegre 3HAYEHHA 3pOCTY 174

13 |Maxcumanshmid spict 182

14 [Minimansmmii spict 168

15 | Kinexicts iz 172 cm 3

Puc. 7.12. Mpuknag Tabnuui 3 yMOBHUM
dbopmaTyBaHHAM

3 MaKCHUMAaJbHUM BHAUEHHAM y pPAAi: IOB-
JKMHA CTPIiUKM TicTorpaMmu BiATIOBifae 3HAa-
YEeHHI0, YUM BOHO OiJbIlle — THUM [JIOBIIIA
CcTpiuKa;

IpaBUJIa BCTABJIEHHS MiKTOrpaM MaiOTh METY
TMOKa3aTy PiBHUMHU IiKTOrpaMaMu OiJbIIi Ta
MeHIIIi 3HAaUeHHS y PAIi;

IpaBmJja KOJbOPOBUX IMTKAJ MAIOTh OCHOBOIO
BUKODPUCTAHHA IBO- Ta TPUKOJIIPHI BiATiHKU
Iaa BisyaJsrizamii smaueHb. PiBeHb ACKpaBo-
CTi KOJBOPY BKa3ye Ha BeJIMKi, MaJi Ta ce-
penHi 3HaUEHHA PANY.

IITo6 sacTocyBaTu BJIaCHE MIPaBUJO, KOPHUCTYBady HEOOXiTHO
cKopucTatuca Komauaow CTBOPUTM MPaBUNO — BiJKPUBAETHCA Bi-
KHO, 3 AKOTO MOKHA BUOMpATH IpaBuJa (PopMaTyBaHH.

Ilepmri woTupu mpaBuja € yTOUHEHHSAM HaABHUX NIpaBuj 0i-
oamiorexu. Taxkosk icHye mpaBuio ¢opMaTyBaHHA 3HAYEHDb, AKi
3ycTpivaroThCcs B PANL OOWH pas3, i € MOKJUBICTL CTBOPUTU HOBE
IIPaBUJIO HA OCHOBi BBeZeHOI hopmysan.
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Y BiKHI TMIiB mpaBmJ MOKHA BUOMpaTH THUN i PopmMyJy, BBEC-
T YTOUHEHHS 3HAaueHb ab0 BimpemaryBaTu B PAAKY pelaryBaHHS.
Komanmoro ®opmatyBatn BigKpuBaeThcA BiKHO, B KoMy GopMa-
TYIOTh BUTVISAA KJIITHHKHU: i1 TJI0, THUII MK, BMICT.

Sxmio ckopucratTuch KoMaHIOIO KepyBaTu npasunamu, To Bif-
KpHETHCS BiKHO (puc. 7.13) y sKOoMYy AyOJIIOETHCA KOMaHAa CTBOPU-
TH npaBuio. $IKIMo ckopucTaruch KoMaHAoo Peparysatm npasuno,
BiIKpUETHCS BiKHO 3 IMepejiKoM TumiB mpaBua (auB. puc. 7.12).

Biao6paxatn npaswna bopuatysara grs: | Motounnii parment v |

Emmrm npasuAo... ﬁw npasnno... X Buaanwtu npasnno ; L
Mpaswuno (3acToCoBYETLCA B yxasaHoMmy nopagxy] Qopmar 3acTOCOBYETLLR 40 MpunuHwTH, AKWO 3HaueHHs ICTU
| IHAYEHHA KNITHHKN = 6 AaBbB6Aa I =5B52:5855

Puc. 7.13. Burnag BikHa KOmaHAW KepyBaTu nNpasuiaMmm

IITo6 xapAmHAJIBHO 3aMiHUTU IpPaBUJIAa YMOBHOTO (hopMaTyBaH-
Hs, Kpallle CIoYaTKy BUKOHATH KoMaHAy OuucTuTh npasuna, BuU-
OpaTu TiAbKU AJs BUAIEHUX KJITHHOK abo IJiA BChOTO apKyIa
Ta migTBepAuTH BUOIp KHOMKOI OK.

@ 3anuTaHHA ANs nepeBipKU 3HaHb

1 Wo o3Hauae dopmaTyBaHHA KNITUHKN? 4 Yomy aBTOMaTMuHe (OPMATYBaHHA KIITUHOK
. i ?
2 Ha yomy 3acHOBaHi MpaBuna yMOBHOTO $Gop- MICTUTb Ha3By «yMOBHE»:
MaTyBaHHA? 5 Ak 3MiHWTK HasBHI NpaBuUna yMOBHOTO ¢op-
. ?
3 Ha3giTb NpaBuUna yMOBHOro GpopmaTyBaHHs. MaTyBaHHA:

3aBAaHHA ANA CaMOCTIMHOrO BUMKOHaAHHSA

MomipkyinTe, AK OTPUMAaTN BI3EPYHOK Ha OC-
HOBI YMOBHOro ¢opmaTtyBaHHs.

3a 3paskom, HaBefeHUM Ha puc. 7.14, 3anos-
HiTb Y 30WNUTI MOPOXHIO QiNAHKY.

Puc. 7.14. 3pa3ok Bi3epyHKa
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TEMA. YmoBHe popmaTyBaHHA
3ABOAHHA: 3gilicHnTK Bi3yanisauito 3HayeHb y Tabnuui npo
HaceneHHA YKpaiHu.
OBJTAJHAHHA: kKomn'loTep i3 BCTAaHOBNEHUM TabGANYHUM MPOLECOPOM.
Xia po6otm
I1i0 wac podomu 3 kKomn’'romepom dompumyitmecsy npasus 6esnexu.
1  Bigkpuiite y TabiumuHOMYy Iporecopi daiin HaceneHHsa Ykpai-
HU (pesyabTaT mpakTUuHOI pobotu Ne 13).
2 Bupinites cToBmenpb i3 Imiomier o6jacTei.
3 BacrocyiiTe [0 BHUZIJIEHOr0 IialasoHy yMOBHe (hOpMATyBaH-
HSA Ha OCHOBi IIPaBMJI BCTABJEHHS TicTOrpaM.

4 Ilo mporo camoro Aialla3oHy 3acTOCyHTe IpaBUJja BCTAaBJEH-
HA IiKTOrpaM.

5 BumigiTe cTOBIEIb i3 KiJIBKICTIO HaceJeHHSA B 00JIACTAX.

6 Kinrpka pasiB [0 3HAYEHb BHAIJEHOrO Aialla30HY 3aCTOCYMTe
yMOBHe (opmMaTyBaHHA: [Jid 3HAUEHHA HaceJeHHs OiJbIile
2 MJIH; MeHIIe 1 MJIH.

7 Bupinits cToBmEnb 31 3HAUEHHAMMU I'yCTOTH HACEJIEHHA Ta
BUKOpUCTaliTe ymMoBHe (popMmaryBaHHA s 10 HaWGiabIImx
3HAUEHbD.

8 Bugimite KiiTmHKY A3.

9 Buxonaiite Komangy OCHOBHe —> YMOBHE (GOpMaTyBaHHA —>
CTBOPUTM NPaBWUIO — BiAKPHETHCSA BiKHO CTBOPEHHSA IIPaBUJI.

10 7V BikHi BubepiTh TN mpaBusia BukopuctoByBatn dopmyny... .

11V mosne BBemeHHa (opmys yBemiThb = G3<$GS$33 (maceseHHA
o0JacTi MeHIIIe 3a cepegHE MO 00JIacTAX YKpaium), IiATBep-

IiTh KHOmKO OK.
IIpoTsa:xKoio ckomitoiiTe (hopMaTyBaHHS B YBECh CTOBIIEIlH.

12 306epexiTh cBoio pobory Komauzmoio Pann — 36epertu.

3p06iTb BMCHOBKM LWOAO MOXMBOCTEN TabnnuHWIA npolecop
WoAO aBTOMAaTUYHOrO GOpPMaTyBaHHA KITUHOK.

7.6. CTBOpeHHA1 Ta Hajlarofg)XeHHs pAiarpam

©000000000000000000000000000000000000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000

! AK Kpawe npoaHanizygamu pesysibmamu KOHMpPOJbHOI pobo-
© MU KAAcy: NopieHI08aMU OUiHKU Y4HI8 8 cnucKy 4Yu nobydysamu
cmosnyukosy diazpamy?

[nsa 3mMiCcTOBOro HaBaHTaXEHHS Bisyamisamia gaHux mig yac po3B’s3yBaHHS 3aa4 B CepeIOBU-
rpadikis, giarpam BaXknmBo i TabJMYHOIO IpoIlecopa Ja€ 3MOT'y OApasy II00AUUTH 3araJbHy
npaBuibHO BUOGpaTK TUM KapTUHY pPe3yJIbTaTiB AOCIiJKeHHd, IIOKa3aTH BeJIUKY KiJIBKiCTb
i opopmneHHs. JaHUX Ha oOMe:KeHOMY HPOMiKKY, 3aKIeHTyBaTU yBary Ha maes-

KHUX eJIeMeHTaX PAAY JaHUX, MOPiBHATH ()parMeHTH JAaHUX TOIIO.
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Bisyamisamia mammx pocAaraerbcs moOyaoBoio rpadikis, mgia-

rpam Tomro. Tak, miarpama MicTUTL Has3By, HiJIIHCU HA OCAX, 3a IcHylOTb TUNK Aiarpam, B AKUX
nmorpebu — 3HAUEHHA B IMEBHUX TOUuKax AiarpamMu. SIKIIoO BoHA TeXX BUKOPUCTOBYIOTbCA Pi3Hi
OyayeThbcA OJA KiJTbKOX PSANIB 3HaUeHb, TO Oyle Pi3HOKOJIBOPO- KONbopw, ane A0 HUX AOJAETb-
BOIO: KOJIbOPU BiAMOBiZAIOTh PiZHUM pAIaAM. CA nereHga 3 BiANOBIAHICTIO

. KOMIbOPY MEBHUM 3HAYEHHAM.
AJnropuTM BCTaBJIEHHA AiarpamMu

Buginite KniTMHKM i3 3HauyeHHAMW. Ha cTpiudi BctaBneHHa y rpyni [iarpamn
BMOEepIiTb BUIMAR KNITUHKM abo BigKpuminTe BiKHO BcTaBneHHa piarpam (puc. 7.15).

[ Pexomenaosani giarpamn ||qu]

m 3euvuaiiHa cTosnuacTa giarpama
: Kpok 1 : I
1 x 1] &

Puc. 7.15. Burnag BikHa BctaBneHHsA giarpam

rrrrrr—— : Ha Bknagui PekomeHpoBaHi giarpamm Ha OCHOBI aHani3y 3HaueHb Excel oppa3sy
Kpok 2 MPOMNOHYE MeBHWI TN Aiarpam Ta ix BUrnA[. Bubepitb 3 Bknagkn Yci giarpamm
Dt ' TN fiarpamy Ha OCHOBI 3aMPOMOHOBAHNX 3Pa3KiB

Ha puc. 7.16 mokasaHo BUTJIAN BKIAIKY AJIA JBOX PAMIIB 3HAUEHb.

| Pekomenaoeani aiarpanu | Yci Aiarpamm

z) Ocranni
[0 wabaoxn

2z [lan 1 o o8 8

P Nivisiuara 3BMuaiiHa cToBnuacra Aiarpama
(© Cexropna

Hianma jarposess Hazea ajarpane
E lcrorpama N =
M 3 obnactamn ': 3
— §EEESIE B
@ Kopo : = | i P
M Bipxosa

W ®hagn W e B

Puc. 7.16. Burnag Bknagku BikHa BctaBneHHa giarpam
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Mpwnknag 2. &
Ha ricrorpami spyuso
aHaJi3yBaTu, HAIPUKJIAI,
YCIIMIHICTL YUYHIB KJacy

3 IIEeBHOI'0 HaBYAJBHHOTO
mpeaMery.

Armio BBecTu ixHI

OILIiHKM B TabJuuifio Excel

i 3a momomororm (GpyHKITil
FREQUENCY (YACTOTA)
mopaxyBaTu KiJIBKiCTh YUHIB,
AK1 oTpUMaJu BHCOKUM
6an (imrepBaa 10-12),
mocratHin (7-9), cepenHii
(4-6) i susbkuii (1-3), TO
Ha moOymoBaHili ricrorpami
OyAyTh YOTHUPHU CTOBIIIi.

Ix Bucora BimmosimaTume
K1JIBKOCTI OI[iHOK, AKi
HOTPAILISAIOTh § TOU YU
iHImu# iHTEpBAJI.

Ho Tabawuili 3 omiHKaMu

3 OIHOrO IIPeAMeTy MOIKHAa
IomaTh KiJbKa iHIIUX
mpenmeriB i mobyayBaTtu
IBOKOJIIPHY Aiarpamy.

MNpuknag 3.

dAxmo mobyayBaTm KpYyroBy [miarpamy, Ha-
OpUKJIaL, 3 VCIIIIHiCTIO Y4YHIiB, oxpasy Oyme
BUIHO, AKUIN BiJICOTOK YYHIiB IOTPAIJIAE B TOU
Uy iHIIWHA 3HaHHEBUU imTepBas (puc. 7.18).

Iaminm AcKpaBUM OPUKJIALOM MOYKe OyTH [Ii-
arpamMa IIpO KiJIbKIiCTh MENIKAHIIIiB perioHiB
B 3araJIbHill KiJbKOCTiI HaceJeHHA B YKpaiHi.

Posrnsarnemo Tunu miarpam 3 IMpUKJIajaM¥ IX BUKOPHUCTAHHS.
e Ticrorpamu. TicrorpamMm MOXyTb OyTH AK BEPTUKAJbHUMU

(CTOBIUMKOBMUMM), TaK i ropudoHTaJ bHUMHU. [icTorpaMm Bu-
KOPHMCTOBYIOTh [IJI HAOYHOT'O MOJAHHS AWHAMIKM 3MiHu ma-
HUX y yaci abo posmofisy JaHWX Y BUIIALL TPAMOKYTHUX
IiJISHOK, PO3Mip SAKUX BiANOBiflae 3HAUEHHAM, OTPUMAaHUX
B pe3yabTaTi mociimckeHHaA (mpukigamm 1, 2)

Mpuknag 1. Ha puc. 7.17 momaHa CTOBIYMKOBA AiarpaMa JAaHUX
3pOCTy YYHIiB KJacy.

[iarpama pocTy y4HiB Knacy
185

180

175
170
| I I
160

yueHsl yueHb2 yWeHbs3 WeHbd YueHbS YueHbE yueHb7 yueHbd yueHbd yueHsll

o
w

Puc. 7.17.Tictorpama aHanisy 3pocCTy yuHiB

e Kpyrosi miarpavu. Koam € Habip sHaueHs i migpaxoBaHa

cymMa IMX 3HAUYeHb, 3PYYHO BUKOPHUCTOBYBAaTH KPYTOBY mi-
arpamMy AJs BimoOpasKeHHS BiZICOTKOBOTO BHECKY KOXKHOTO
3HAUYEHHSA B 3arajibHy cymy (TIpurjgan 3).

L

VenilwHicTb

10%
. = 10-12
n79
=46
13

Puc. 7.18. Npuknag Kpyrosoi giarpamu
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e Tourosi miarpamu. OcoOJUBY IONYJIAPHICTL B HOCJIimKeH-
HAX MAaIOTh TOUKOBi miarpamu Ta ixHiii pisHOBUA — OyJb-
bairkoBa giarpama. Posmip Oyib0alllky BKasye Ha 3HAUEHHS
a 1i posTamyBaHHA Ha HNeBHUI P TOCTiIKeHb.

Il HaOYHOrO aHAJJI3y PANIB JaHWUX 3PYYHO KOPUCTYBATUCH

TOYKOBOIO JiarpaMoi0 (/I TeMIIepaTypPHUX PEKUMiB ceprrHa) abo
MeJIIOCTKOBOIO (IpukKJaan 4).

MNpuknag 4.
Ha puc. 7.19 mpoiniocTpoBaHO MOPiBHAHHSA
TeMIIepaTyPHUX DPEKUMIB JIUIHSA 1 cepHHd.

35

30 e o
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Puic. 7.19. Mpuknagw giarpam: TO4KOBOI (a) i nentocTKoBOT (6)

e Kowmbinosaui miarpamu. Mu posmiaHyIM Aedki giarpamwu,
B AKHUX JdA IIOPiBHAHHA B3HAUeHb KIJIBKOX pPANIB mTaHUX
BUKOPHCTOBYBaJIM HA OCHOBiI mgiarpam ommoro tumy. ¥ Excel
TaKOXK € MOJKJIMBICTH CTBOpIOBATM KOMOiHOBaHiI miarpamu,

B 300paskeHHI AKUX IJIA Pi3HUX PAAIB JaHUX BUKODPHCTOBY- ﬂ-_"ﬂ HanNarofXeHHs BATAARY
10ThCA pisHi Tumm giarpam (mpukaan 5). HlITRElol) T (U (S e
- fiarpamy HeobXigHO
& BUAINNTA. Y TOIOBHOMY MEHIO
3'ABNAIOTbCA OOAATKOBI BKNAAKM:
Mpuknan 5. Ha puc. 7.20 HaBemeHo KoMOiHOBaHY Aiarpamy KOHCprK‘TOP i ®opmar.
IBOX DANIB TeMIIePaTyPHUX AAHUX 3a JINIEHb i CepIeHb. AKWO y BikHi KoHCTpyKTOP

Ziarpam abo 3 KOHTEKCTHOro
MeHIO Jiiarpamui BUKMVKaTK

JianazoH gaHux giarpamu; ‘=W§_$B$_Z‘5C$5 |i| KOMaH,El,y BM6paT“ HaHI’
BIOKPMBAETbCA BIKHO
(— | ﬁﬂe £Be| W Bith i I— H
JL EL 22 S f b 1L penaryBaHHs gaHWX, Ha OCHOBI
3anuck nereHan (pagu) Mignuecy ropusoHTaneHoT o [kaTeropii) AKX |'|o6yp'oBaHa A|arpaMa
| 55 Aosern || 7 peserysomn || X osan || [ v | || B posaryeenn
Pagl 1
Pag2 2
3
4
i MpuxoEaHi Ta NyCTi KNITHHEKW | | oK | | CraoyeaTH |

Puc. 7.20. MNpuknag kombiHOBaHOI iiarpamu
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Panu MokHA BUAAAATU, PeJaryBaTU Ta AOZAaBaTH — IJd 000X
OCTaHHIX KOMaH]J Bigkpuerbca BikHO PeparyBaHHA pagy. Takosk
€ MOJKJIMBICTH pemaryBaTH Hmignmucu Ha oci Komanngowo Peparysa-
™ (puc. 7.21), i y BiKHIi, AKe BiIKpUETHCS, BCTABUTU IIOCUJIAHHSA
Ha 3HaueHHA naa mignmucy. OcTaHHA KOMaHOa Ay’Ke BasKJNBa,
ockinbku B Excel y 6imbimocTi TumiB miarpam BepTHKajlbHaA Bich
MiCTHUTh 3HAUYEHHS, HA OCHOBI AKMX IO0OyJoBaHa mgiarpama, a ro-
pusoHTaJdbHaA 0a3yeThCA MPOCTO HA IEPeJiKy HOPSAIKOBOT'O HOME-
pa 3HaYeHHH.

Mone, 3a AKNM 30iNCHIOETLCA
COPTYBaHHS, HAa3MBAETbCA
KNMIOYoBUM, abo K4vem
COPTYBaHHA.

Diafie o -
BuBip Axepena Aanmx ' .
LianasoH gaHwi giarpamu; =Alpltl:1!f.ul2!"5B_!’.25C.‘75 1
| ,'__j gﬂﬂepesepHy‘rw Bitk . == il

@OpMaTyBaHHﬂ oKpemMumnx 3anwon nereHan (pagu) MignucK ropusoHTaneHOoT oci (KaTeropii)

YaCTUH p,iarpaM 3[J,iI7ICHIO€TbCFI @,ﬂgﬂam @Emawsa‘m 24 Buganuti ~ @Pgﬂ,awsa'm
iX BUAINEHHAM Ta BU6OPOM ' e : ERE
BiINOBIAHMX KOMaHp, P2 2

B KOHTEKCTHOMY MEHIO0. 3
BiokpuBaeTbca obnactb 4
dbopmaTyBaHHSA, B AKil

3MiHIOIOTb HEOOXigHI MapameTpu.

MpuxoEaHi Ta NYCTi KATUHKK CeacyeaTh

Puc. 7.21. Burnag BikHa pefaryBaHHA gaHux ana giarpamu

Ax 6aummo 3 puc. 7.21, miarpama moOygoBaHa IJisi OBOX Ps-
OiB maHmX i B IUX pAZax [0 YOTHPH 3HAYEHHSA, TOMY M IIifIImc
3HAUeHb MiCTUTH umcya 1—-4. ¥V mporieci pegaryBaHHs y Hoje 3Ha-
YeHb BCTABJIAIOTH IIOCUJAHHSA HA KJITHHKHK IIOYATKOBUX 3HAUEHb
i im OymyTh BimmoBimaTu mimmmcu oci.

@ 3anuTaHHSA AN nepeBipKUM 3HaHb

1 [nA yoro BUKOPUCTOBYIOTb NOOYLOBY Aiarpam? 4 Ha wo BKa3lye nereHpa B Aiarpami?

2 Konu gnsa psapy AaHUX 3pYUYHO CTBOPUTU FicTO- 5 Ak 3MiHUTW NigNUcK Ha ocax Aiarpammu?

i ?
rpamy, a B AKX Kpyrosy Alarpamy: Ake nMpu3sHaueHHA KomaHa Bknagku (Qopmat

3 HaBegiTb anroput™ BCTaBfEHHA fdiarpamu. ana piarpam?

3aBAaHHA A9 CAaMOCTIMHOro BMKOHAHHSA

1 Bigkpunte Tabnuuio HaceneHHa YkpaiHu. 5

2

Buginite cToBnuUi 3 rycTOTOIO HaceneHHA Ta
nobypynte rictorpamy: BctaBneHHa — Ticto-
rpama (3BuyaiiHa abo o6'emMHa cToBMYacTa).

MiaTBepaitb KHoMkot OK.

Buainite cToBnui rictrorpammn 3 ryctotor Ha-
ceneHHA. Y KOHTEKCTHOMY MEHK BUKIUYTE
KOMaHay 3MiHMTW TuUn Aiarpamm — BigKpu-
€TbCA BikHO PeparyBaHHA piarpamu.

3 Mepengitb no PepgaryBaHHA rictorpamm.
Y BikHi BuKAMuTe PeparyBaHHA nignucie 7' Y cnucky Tuny piarpamin Ans pagy 2 samikitb
i yBeAiTb [ianasoH KNITMHOK i3 Ha3Bamu 06- BUMNAR Alarpamut Ha CBIN CMak.
nacTen. 8 TigTeepaitb kKHomnkotwo OK.
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7.7. YnopsiAKOBYBaHHSI AaHUX Yy Tabnuusax.
ABTOMATU4YHI Ta po3wunpeHi dinbTpm

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 o

AKi munu ¢yHKyit 8 mabauyHomy npoyecopi 8u 3Haeme? @

Bu BKe crBOprOBaM B TAOJMUYHOMY MpoIecopi Tadauii 3 mga-
HUMMA W POSIONIIAIN PASUA AAHUX 34 PAJKAMHU 1 CTOBIISAAMH Ta-
OJMIli Ha CBiff poscyn. 3as3BUUAM AJIS OIMpPAIIOBAHHA MaHUX, SIKi
MalTh 0AaraTo BJIACTHUBOCTEH, BHOCATL B TAOJMINIO SIK CIIHCOK.

Crucorx Excel — Tabuauniisg, opopMIeHHs AKOI BigmoBigae mes-

HUM BuMoraMm. Ilo odopMmaeHHsS TabJaUIli iCHYIOTH II€BHi BUMOTH.

L

e CHOMCOK CKJIAJAEThCA 3 PALKiIB, AKi Hasusa- °
I0Th 3aIIMCAMU.

Bcepenuni cnucky He IIOBUHHO OyTH IIOPOIK-
HiX pAIKiB i CTOBMIIIB, SKUMU CIHCOK BiZlO-

CroBomi cnucky, fAKi HasmMBaKOThH IOJAMY,
MiCTATH MTaHi OJHOTO TUILY.

BepxHili pamoK COUCKY, 3ar0JI0BOK, MiCTHUTH
MiTKu (iMeHa) BiAmOBimHMX moJaiB, i #oro

KPEeMJIIOEThCS Bifg iHIMOI yacTMHUM POOOUOro
JIMCTA.

Ha poGouomy apkyIii He BapToO posMilyBa-
TH IIe I0-HeOyab, KPiM CIHCKY, a Po0OuMii

dopmar (mpudT, Koaip QoHy i T. 1I.) IIOBU-
HEeH BinpisuaTmca Bix dopmaTry 3amucis.

JIUCT PEKOMEHIYETbCS iIMEHYyBATH HAa3BOIO
CIIUCKY.

CopTyBaHHfI CNUCKIB

IIix copryBaHHAM CHOUCKY, AK 1 OyAb-AKOrO iHIITOTO Ha00-
Py OO’€KTiB, HPUHHATO PO3YMITHM pO3TAIIyBaHHSA IHOr0 3alNCiB
y TIeBHOMY TIOPSAAKY.

Crocobu copTyBaHHS CIHNCKiB

e 3a pmomomororo KHOIOK COpTyBaHHA 3a 3pocTaHHAM i CopTy-

BaHHA 3a CMagaHHAM maHesi imctpymentie OCHOBHE
e 3a pomomoron koMaHmu MeHI0 [AHI — rpyma CopTyBaHHA
i @ineTp — CopTyBaHHA

HaBengena xKomaHga D03BOJISE COPTYBATU CIMCOK 3a OOUH IIPU-
oM MaKCUMyM 3a TpbOMa MOJAMU (IEPBUHHUH KJOY, BTOPUH-
HUH TOIO) — puc. 7.22.

3anncm mMoXKHa po3TallOBYBaTU
B MOPAAKY 3POCTaHHA
(3MeHLLEeHHA) 3HaYeHb YNCIOBUX
nonis, y andasitHomy (abo
3BOPOTHOMY andaBiTHOMY)
nopAAKy 3HauyeHb TEKCTOBUX
nonis, y XpPOHONOriYHOMY
nopAgKy nonis Tuny gata i vac.

| - Oopatw pisens I| < BWaBAWTY piBes “llamnmplum " [¥] Aawi = saronoexamm

CopTyBaHHA 33
EI I3Iﬂ~ltunn KNITHHOK

Croeneys
Coprysatv 3a [

Nopagox

) [swrsos

Iv]

Puc. 7.22. Burnag sikHa CopTyBaHHA
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3a 6inbw HiXK 3a TpbOMa
NoNAMM CMNCOK COPTYETbCA
NOCNiAOBHO: 3a NEPBUHHUM
K/toueM, BiflCOPTOBaHi CNUCKN
B MeXaxX MepPBUHHUX KIIOYiB

I cOpTyBaHHS CIIMCKiB TaOJUII0 HE0OXigHO BumgiauTu. SIKI0
BUJIJIUTHU JIAIIE CTOBIEIh, 3HAUEHHA B SAKOMY COPTYIOTH, HE00-
XigHO O00OB’SI3KOBO 3aIyCcKaTy KOMAaHIy ABTOMATUYHO PO3LWMPUTU
BUAiNeHnn pianasoH. Imaxime Oyne BigcopTOBaHUII JIUIE BUIiJe-
HUI CTOBIEIb i AaHi B TaOJUIl He BiAMOBiZaTHMYTh HOYATKOBHUM.

BiICOPTOBYIOTbCA 33 BTOPUHHUM
Knouem i T. A.

MNpwuknag 1.

€ cmomcoxk yuacHUKiB, Hampukjazn, III era-
oy odxaimmoiazu 3 iHdopmatuxu. OcobauBicTh
miel osriMmmmiagm Taka, IO 3aBHAHHA MJIA YYHIB
9-11 knaciB, Oisg SKUX iCHYe Id oJiMmiama, of-
HakoBi. CIMCOK yYaCHUKIB MIiCTHUTh TakKi IIOJIA:
Mib, Knac, O6nactb, HaceneHun nyHkT, OCBiTHI 3a-
knap, Bamu 3a KosxkHy 3amauy i MNigcymkosumin 6an.

CopTyBaTu MOJKHA i YaCTHUHY CHUCKY, IIONEPEIHbO BUiJIMBIIIN.

L

YneHn Kypi BIOPAAKYIOTH CIIMCOK 3a KJaca-
MH, a IOTiM 3a 06ajaMu BiJ BHIIUX OO0 HIUMK-
yux. Oppasdy cTae BHUIHO, CKiJbKU YYaCHUKIB
Bil KOKHOI mapaJesi i ckimbkum Oyge B HHUX
nepeMokIiB (50 %). Ilicia 1mporo mo coucky
IomanyTh Ioje Aunnom. A mpeAcTaBHUKU aj-
MiHicTpaIii o6JsiacTi BIOPAAKYIOTH CIIMCOK 3a

VY cmucky mpisBUIla YUACHUKIB PO3TAIIOBaHi
TaK, AK OiTell po3camKyBajud y NPUMIIIEHHAX.

MNpuknag 2. IloBepuemocs mo
npukJgany 1: mpeacTaBHUKU
anmimicTparnii paiioHy
neperiafaTuUMyTh AaHi
YYacHUKIB oJliMImianm TiJIbKU
cBoro pationy. Pemmry manmx
IPUXOBAIOTh, 3aCTOCYBABIIIU
GiapTp.

7 IEN|

PoswwpeHni inbtp
O6po6ka
(@) dinbTpyBaTH cnucok Ha Micui
(O axoniigeaTit pesynbTaT 40 IHWOro POSTAWYBAHHA
Bwdanwii glanasow: | SASTISKS261 (2]
QianasoH ymos: [ El
|

2]

Dianazox Ans pesynsrarty:

[] Awwe yrikanswi sanua

oK | | Cracamu |

Puc. 7.23. BikHO HanarogkeHHs
poswurpeHoro ¢GinbTpy

obylacTAMU, 3a HACeJeHUM NOYHKTOM, i OisHa-
OThCS, AK BUCTYIUJIMN iXHI YUYaCHUKHU.

DinbTPpyBaHHA CNUCKIB

IIix ginmpTpyBaHHAM CHUCKY PO3YMiIOTH IPOIEC, Y Pe3yJIbTaTi
AKOTO JIJIA MEePeryisaay MOCTYIHI 3alucH, AKi 3aJ0BOJBHAIOTH KPU-
Tepiam QimbTpyBanHA. Pemra 3anuciB mpmxoBaHi.

Icaye npocruii pinerp i posmupenuii. ¥ Excel komangu ¢ins-
TPpyBaHHA MicTAThCa Ha cTpiuni [aHi y rpymi CopTyBaHHA i GinbTp.

IIpocTuii GinbTp BuUKJIAUKaeTheda KoMmaumoio Qinbtp. Ilicasa mpo-
ro 0ijifg KOKHOI HasBU IIOJIA BCTAHOBJIIOETHCA POSKPUBHUMN CIIHU-
COK, SKMH MicTUTL 3HaueHHs Iboro mojas. CrkacyBaHHAM abo
IPOCTAaBJIAHHAM HOPAIOPIISI OiA 3HaUeHHS MOKHA 3aJaTU YMOBU
GinrsTpyBaHHSA — BUOpPATH 3HAUEHHA AJIA IIEPerIAly.

3a pmomomoro mpocToro QiabTpy (Komauma Qinbtp) GiabTpy-
IOTh TiJIBKM 3a YMOBOIO MJsA OJZHOrO moJisd. BimdimbTpoBanHmit
COMCOK TeyX MoKHa (inbrpyBatu. Tak CTBOPIOETHCS iepapxiuHe
GinprpyBanHd. 4 3HATTA peXuMy (QiJbTpyBaHHA i meperyiany
BCHOTO CIIMCKY CJIii TTOBTOPHO CKOpucTaTucs KomauHmoio Qinbtp
ab6o KomaHgowo OunCTUTWU.

Posmupennii QinbTp [03BOJIAE BUKOHYBATU yMOBU (MiJIBTPY-
BaHHSA OyIb-AKOI CKJIAJHOCTi: CTBOPIOBATH KPUTEPil 3 ymMoBaMu 3a
IeKiJTbKOMa TOJNIAMU 1 JMeKiJIbKOMa yMOBaMu, OOYMCJIIOBaHI KpU-
Tepii; mepeMilyBaTu KOIIil0 OTPMMAHOI B pe3yabTaTi (pijbTpyBaH-
Hs BUOIpKM B iHIle Mmiciie po6ouoi KHUI'H.

106 BukAUKATU PO3IITUPEHUN (DiabTP, TOTPIOHO BUKOHATH KO-
mauny OAHI — rpyma CopTyBaHHA i ¢ineTp — [dopatkoso. Bingkpu-
€ThCA BiKHO BBEJIEHHS Aialas3oHiB COMCKY Ta YMOB (DiJIbTPyBaHHS
(puc. 7.23). Ins BiadinbTpoBaHMX 3HAUEHb MOYKHA BUOpATH KO-
MaHIy COPTYBaHHI.

Bugbo, 1m0 ymoBu (KpuTepii (igbBTpYyBaHHS) PO3MIITYIOTH
B AiamasoHi, TOOTO CIOYATKY IIiATOTOBJIIOIOTH KJITMHKHN 3 yMOBAa-
Mu (GiJIBTPYBaHHA, a HaAaJli BUKJINUKAIOTH POIIMUPEHUHN (PiabTp.



Ilix uac cTBOpeHHs giamasoHy KpuUTepiiB ciim mam’aTaTtu, IIo:
e niama3oH YMOB CKJIAJAEeThCA He MeHIe HiXK 3 ABOX DAILKIB

(mepHIuii psgOK — 3aroJIOBKU, AKi JOIIJIBHO KOIIiloBAaTH i3
3aroJIOBKIiB CTOBIIIIB CHUCKY, HACTYHHi — BiATOBigHI Kpu-
Tepii);

e SKIIO YMOBHM PO3TAIIIOBYIOTHCA B OAHOMY DAAKY, Ile O3HAUAE
OQHOYACHICTH IX BUKOHAHHA (TOOTO BBAXKAETHCHA, IO MikK
HUMHU TIOCTaBJIeHa JoriuHa omeparlrid l);

e A iCTUHHOCTI KPUTEPio, IIT0 CKJIAJAETHCA 3 YMOB, AKi po3-
TAIllOBAHO B PiBHUX PAJKAX, MA€ BUKOHYBaTHCA x04ua O OquH
i3 HuX (TOOTO BBAYKAETHCH, IO BOHU 3’€JHAHI JIOTIYHOIO OIle-
paitiero ABO);

e iHTepBaJ KpuUTEpPiiB Mae po3TaIIOBYyBaTHCS BUIIle a00 HUMKUE
cumucKy, abo B iHIIOMY Miclii, a00 Ha iHIIIOMY apKyIIIi;

e Bim cmmcKy KpuTepil MamoTh BifoKpem.jmoBaTucs xou 0 of-
HUM TOPOYKHIM PAIKOM, SKINO 1X poaMilreHo Buiile abo
HIU)KYE CIIUCKY;

e B iHTepBaJii KpUTepiiB He MOBMHHO OYyTM TOPOKHIX PAAKiB.

Y BikHi Po3wwupeHnin cnncok B moJsie BuxigHwun piana3oH BBOaUM-

MO pmiama3oH posMimmeHHsA naHMX Ta0auiii, a B [iana3oH ymoB —

C1:D3, mamamToByeMO IIeperyisaj Bim(iJbTPOBAHOTO CIIHUCKY.

L

Mpuknag 4.

7.7. YNOpsAKOBYBaHHS. ..
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MNMpuknag 3. Ha puc. 7.24
y COHCKY BubOepemMo KOMaHIY
I yMOB (pisbTpyBaHHA.

I
b -

—

P

CopIysanHa 33 KONBOPOM

DinLTPYEAHHA 32 KONLOPOM

[~]O6nacms
Copryeanns eig A go A
Copryeanns sig fl ao A

BTP i2

Texcrosi pinsTpn

é'l"'lm.uy‘

IE] (BuainnTi Bce)

oK

-[] Axinponetposcuka
-] foneuska

Cracysatn

Puc. 7.24. Mpuknag cnucky

binbTpyBaHHA

3BepHeMocs o npukaany 1. Hampwm-

KJIaJ, MOTPiOHO IeperjiaHyTU, AK BUCTY-

maoTh yuri 9 Kiaacy IlosraBchKoi obiacTi

i yuacHuku 3 JIbBiBCBKOI oOJacTi.

Ha puc. 7.25 maBemeHo (parmeHT TaOIMIIi.

Han criuckom momaHo KijgbKa PANKIB, B AKi

IpoayOJIIOBAI 3ar0JIOBKU IIOJIiB i BBEIEHO

B (& D E K
lpizeuwe, im'a, no barbkoe{Knac|Obnactb Micto Micue
9|MonTaBcbka
JlbBiBCBKA
_[Mpizeuue, im'a, no 6atukoe|Knac|Obnacte Micto Micue

Kpurepii.

Puc. 7.25. MNpuknag BBefeHHA YMOB A1 aHani3y pe3ynbraTiB

@ 3anuTaHHA ANA NepeBipku 3HaHb

1 Aki Tabnuui B MS Excel HasmBaoTb cnnckom?

2 Ak BnopAgKyBaTu AaHHI 3a Kinbkoma napame-

i?
TpaMVI? cToBnyl!

3 Axkuin pesynbtaT GinbTPyBaHHA AaHWX?

5 Ha wo BapTo 3BepTaTM yBary mig 4Yac cop-
TYBaHHA CMWCKY 3@ 3HAUEHHAMW B OJHOMY

6 Yu mMoXHa po3WwMpeHnin GinbTp 3amiHUTK Ga-

raTopas’oBVM BUKOPUCTAHHAM NpOCToro ¢inb-

flka pi3HMLA MK APOCTUM i pOo3WMPEHUM
¢inbTpom? Hasegitb npuknagw.

3aBAaHHA A9 CAaMOCTIMHOro BMKOHAHHSA

Tpy? Bignosigb o6rpyHTYNTE NpUKnagamu.

1 3Hamgitb y nNOLWYKOBIA CUCTEMI pPe3ynbTaTh 2 BnopsgkyiTe Tabnuuto 3a napanensiio Knacis

IV etany BceykpaiHCbKOI y4YHIBCbKOI onimnmia-
v, npeaMmeT i pik BubepiTb Ha CBili po3cya.

(3a 36inbweHHaM), 6anamn (3a 3MEHLIEeHHAM).

3 Jopnaite ¢inbTp, 3anuwTe obnactb abo Knac.
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TEMA. YnopagkyBaHHA JaHMX Y Tabnuusx. ABTOMaTMYHI Ta
po3LwupeHi ¢inbTpu
3ABIOAHHA: BignpautoBaT KOMaHAM COPTYBaHHA Ta QiNbTPYBaHHA
Ha npuknagi Tabnuui HaceneHHa YkpaiHu.
OBNNAOHAHHA: komn'toTep, TabnuuHuiA npouecop.

Xig po6oTtun
I1i0 uwac pobomu 3 kKomn’romepom dompumyitmecsv npasu 6esnexu.
1 Bigkputite daiin HaceneHHa YKpaiHu (pesyabTaT IpaKTUYHUX
pobGiT Ne 12, 13).

2. 3BepHiTb yBary Ha pesynbTar. 2 Buginite y TabauIli cTOBIENb i3 KiJbKicTIO HaceJeHHs obJac-
reit (G3:G29). 3acrocyiiTe A0 TAOAUWII COPTYBaHHSA 3a 306iJb-
IIeHHAM HaceJieHHA oOjacreii: [aHi — kHomKa CopTyBaHHA
— aKTuBiyliTe KoMaHZY ABTOMATMYHO po3wnputu... — OK.

3. MepenecenHa Ha Apyrin
PAOOK B MeXaX KNiTUHKN
3[lINCHIOETBCA 3a [AOMOMOrOI0

CnosnyyYeHHsn Knasiw ALT + 3 v TaﬁJII/I].Ii 3aroJIOBKn CTOBHHiB po3TamoBaHO y OABa PAAKH.
ENTER. BigpemaryiiTe Tak, 11060 BOHM MiCTHJINCS B OLHOMY PAIKY.
4  Buginits Bcio Tabauio (BepxXHSA Me)ka BUALJICHHS — HA3BU

CTOBUIIiB). 3acToCcyiTe MO TabJWIli COPTyBaHHA 3a ajdasnir-
HUM NOPAAKOM HasB obuacteii: OcHoBHe — KHomkKa CopTy-
4. 3BepHiTb yBary Ha pesynbrar. BaTu N &inbTpyBatM — HacTporBaHe COpTyBaHHA — y BiKHI
BubepitTh B moui CoptyBaty 3a O6nactb, B HACTYIHOMY — 3a
3HayeHHAMN, B Hactymuomy — Big A po A. IligTBepmits OK.

6. binA KoxHoi Ha3Bu CTOBMNLiB 5 BigcopryiiTe TabiUII0 32 KOJBOPOM CTOBIIA 3 KIJIBKICTIO
3'ABUINCA KHOMKW CMUCKY YMOB HacegeHHA (G3:G29). AnropuTtm, AK y I. 4, Juiie 3MiHIOETH-
dinbTpyBaHHSA. cs CTOBIIEIlh COPTYBaHHA i ymMoBa OGyze 3a KONbOPOM.

6 Buzinires Tabauio. Bukonaiite KomaHgy OCHOBHE — KHOII-
ka CoptyBatu i dinbTpyBat — QinbTp.
7. 3'acyiTe, cKinbkn obnactei 7
nokasaHo.

IlepetigiTe 10 cTOoBOIA A i B criucKy (DijbTpyBaHHA BUOEPITH
TekctoBi ¢inbTpy — lNounHaeTbcA 3 — yBeniTh K.
8 o BigdinprpoBamoi Tabiumi momaiiTe (QLIBTP 3a CTOBIIEM
8. Yn 3miHmnaca tabnuua? Mnowa i B cuucky BuOepiTh 3HaueHHsA MeHwe 25 000.
Bigmimites dinerpyBanHa: HaHi — Qinbtp.
10 [omaiiTe yropi TaOiuIli YOTHMPU IMOPOKHIX pAAKH. B mep-
MU PSAOOK CKOIiIOWTe Ha3BU CTOBIIIIiB.
11 BiadinwsTpyiiTe TaOAUII0 3a TaKOK yMOBOIO: ITOKa3aTH 00-
JacTti 3 KiJgbKicTio HacejeHHA Oijibiite HixK 1 MJH i rycro-

Toto Oinmbrre Bim 100 abo memmre 3a 50. Jlyia 11b0ro BBemiTH
Taki ymMoBu (hiJbTPYBaHHSA, AK HaBeIeHO B TaOJMILi.

12 Bupginite rTabaumio i samycrith KomaHay [aHi — B rpyimi
CopTyBaHHA 1 $inbTp BubepiTh [JopatkoBo. ¥ BiKHi, IO Po3-
KpUETBhCs, B IOJi BuxigHui pianasoH Oyme IoKasaHO BUII-
JeHu# niamasdoH — BcaA Tabuuida. IlepemicTiTh BKasiBHUK
B IIoJIe Jialla3oHa yMOB i BUIiJIiTH YMOBU pasoM i3 HaszBaMu
(muB. Tabauiio). IligTBepaits Aito xHOmKOI OK.

3po06iTh BUCHOBKHM II[O0 MOXKJIMBOCTEH Excel misa cTBopeHHs
YMOB IIeperyidany BUOIpKOBUX 3aIlUCiB TaOJIMII.
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lMpuzadatime pexum 88edeHHA OaHUX y Mabuyro 3 BUKOPUCMAH-
HAM npoepecil. Aki cmaHoapmHi yHKYii 8u 3Haeme?

Posriigsaemo Tabauiio 3i 3HAYEHHAMM TeMIEPaTypPu KOXKHO-
ro AHA Beix JiTHiX MicamiB (mpukiaanx 1). Ak G6aummo, 3aBmaHHA
He CKJIaJHe — JOCTAaTHLO CKOPUCTATHCH CTAHAAPTHOIO (PYHKIIi€IO
AVERAGE. Ane xoau 3OiJiCHIOETBCS OIIPAIIIOBAHHS BEJINKOI KiJIb-
KOCTi 3HAaUeHb, BPYYHY BUKOHYBATH TaKi MijpaXyHKW He 3PYYHO.

YV Excel mepenmbaueHo posB’sasaHHs HpobJeMyu — HaA BKJIALIL
Hani y rpyni CrpykTypa € xomaHza [1pomMidKHI nigcymKu.

MpomixkHi nigcymkm — KomaHZa aBTOMATUYHOrO 06uMC-
NEHHA MPOMIKHMX Ta 3arajibHUX MiACYMKiB Yy CrvcKy pna
BKa3aHMX CTOBMUiB.

ITincymkamMu € pesyabTaT OOUYMCIEHHSA CyMU, CEPeIHbOT0, MaK-
CHUMAaJIBHOI'0, MiHiMaJILHOrO 3 pAAY 3HAYEHb, KiJIbKOCTI IE€BHUX

3HAYeHb a00 MOBTOPY OIHOIO.
Mpuknag 2.

Pesysnbrar BuKOpHUCTAHHA KoOMaHAU [IPOMIKHI MigCyMKM miisg
posrisgHyToro nmpukJaany 1 HaBemeHo mHa puc. 7.27.

| 112]|3| A A B Cc

Mpw koxcHiv 3mini 52 1 Micaus |Yucno |remnepartypa
|""“‘:’“-l»b |E] [ [ - 2 |uepsenn i 18
BuxopucToByBaTH HyHKLI0: © 3 |uepsenb 2 18'
Cepeane ¥ + 4 |uepseHb 3 26
O - izl 5 |uepeens Cepepne | 20,66666667|
Cep | © 6 |aunems 1 24
Mininym v 7 |nunewb 2 28|
Hesar 8 [nvnenn 3 28
b El 9 |aunens CepegHe | 26,66666667|

[] 3amirwmi noToumi nigcysxm 10 |cepnenb 1 32
[[] Kireus cropiskm mik rpymastia 11 |cepnexb 2 34
(] Miacymin nig garmmm 12 |cepnensb 3 30|
| BHARNMTH BCe | | oK | [ Cracysati | E 13 |cepnens Cepepne | 32
[=] 14 [3aransme cepepre  26,44444444

Puc. 7.27. MNpuknag BUKOPUCTaHHA MPOMIXKHUX NiACYMKiB

Hani osHalioMuMoca 3 INpPaBMJIAMH BUKOPUCTAHHA KOMaHIU
MpomixkHi nigcymku.

=

Mpwuknag 1. &
Ha pwuc. 7.26 momamo mani
TiIBKY 3a TPU OHI KOXKHOT'O
micang. IlorpidHO mopaxyBaTu
cepeqHe 3HAUEHHs TeMOepaTypu
3a BCe JIITO Ta 3a KOMKHUM
MicAIlb OKpeMo.

Micaub Yucno éTemnepaTypa

yepBeHb 1 18
uepBeHb 2 18
yepBeHb 3 26
nvneHb 1 24
nvneHb 2 28
NMneHb 3 28
cepreHb 1 32
ceprieHb 2 34
cepneHb 3 30

Puc. 7.26. MNpuknag Tabnuui
OnA nigpaxyHKy cepefHboi
Temnepatypu
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Pozgin 7

Tabauio moTpibHO OMOPMIATH AK CIU-
COK — KOYKHUI CTOBIIEIlh MAa€ 3ar0JIOBOK.
Yeci mami momaBaTH Yy CTOBIIAX OIHOTO

Y rabsuii BifCyTHI IOPOKHI PAIKM Ta
CTOBIIILi.
Bukopucranua KomMaHAW Bupajide (QpyHK-

TUIY. 1ii, samuinae ¢opMaTyBaHHA TaOJIUILI.
e Tabauma Mae MiCTUTH CTOBIIEIIbL 3 OIHA- e 3araJbHUN IIiICYMOK OOUMCIIOETHLCS Ha
KOBUMU 3HAUYEHHAMU — OCHOBU IJs 00- OCHOBi maHuMxX TabauIli, a He uepes IIPO-

YUCJAeHHSA IIiACYMKiB.

MixKHI o0UMCIIeHHS.

Haa Toro mro0 BWKOHATU aJITOPUTM 3aCTOCYBAHHS KOMAaHIUI
[Mpomi>kHI nigcymMKkn, TOTPiOGHO OIpaIfoBaTHM TaOJIUII0 AJA BUKO-
HaHHSA OPaBUJ BUKOPHCTAHHA KoMaugu. Caig BuIianTy TaOJIMIfIO
Ta BukoHaTu [aHi — CrpyKktypa — [NpomixHi nigcymkn. Bigkpuersb-
csd BiKHO HaJaromKeHHs mapameTrpiB (yukiii (gus. puc. 7.27).
ITorim TpebGa BuOpaTu cTOBIEIhL 31 cmucKy [1pU KOXHIiA 3MiHi B.
(MaeTbcsA Ha yBas3i 3MiHa 3HAUEHHSA y CTOBIIi) i HEOOXiTHY (PYHK-
1miro 3 coucky BuKopuctoByBaTU O¢YHKUilo, moTiMm BuGpaTtu Pexmm
obuncneHHs i migrBepauTH Airo KHOIKOI0 OK

Excel Takosx Hamae MOMKJINBICTH 3PYyYHOrO BBEIEHHS MJAHUX
3a gomomoror ¢dopm. IIo6 ckopmcTaTuch Ii€l0 MOMKJIUBICTIO IIO-
TpiOHO JomaTH Ha HaHeJi IMIBUAKOIO AOCTYIy IIiKTorpamy (opmu
(puc. 7.28).

[nAa po3s’'A3yBaHHA 3agay

y cepepoBuwi Excel y Tabnuuto
BBOAATb MOYaTKOBI AaHi. Lle
MOXHa 3[iNCHUTA BPYUHY abo
3a JOMOMOrO0 BMKOPUCTAHHA
pAQYy HM3KKU 3HauyeHb nporpecii,
AKLO Le A03BOSNATb HeOoOXiaHi
OaHi.

3araneHi

E[E'] HacTpoloBaHHA NaHeni LWENAKOro 4ocTymy.

Gopraynn
; Bubpati kom anam: (D) Hacrpoitn naHens wenakoro ,qocryny:@
Hi : . s = R
f | Komanaw, sigcyTHi Ha crpiuui x | | [na scix gokymenTie (3a 3amoBuyBaH.. ¥ |
Mpasonmnc
3BepexeHHs Creopu giarpany [«] H ApTo3BepexenHs
¥ nepcnextuei Ll 36eperm
Mosa "' YEiMmK. Bk, ob'em Joaatn >> "9 Ckacysatn | 3 IZI
CrenjiankHi MOXIMBOCTI § Yeime/Bunk. TiHe << Buganumi ¢ I'loaeun |' -

Jogatkoso

b Wewakwii gpyx

HanaiumysaHHa crpivin K prcymox ¥
: | || Ackpase L
Hagbyaoen HacrporosanHa: @

= BigoBpaxaTti NaHenb WEBWAKOTD 4OCTYTY nig

LlenTp Besnexw Ta koHdigeHUiHOCTI CTRINKO

Imnopt/eccnopr ¥ |©

[ ok

| | Ckacysamn |

Puc. 7.28. BikHO Hanarog»eHHaA naHeni WBMUAKOro JocTyny

LA BBegeHHA MaHUX 3a JOIIOMOTOI0 (hopM TOTPIOHO Iepeit-
™1 po Qann — [apameTpu, y BikHI BigkpuTu BKJaAKY [laHenb
WBMAKOro JOCTYNy Ta y CIUCKY BUOOpYy KoMaHz BubOpaTu KomaHaw,
BiACyTHi Ha cTpiuyi. Hani y mepersiky xkomanpa BuOpatu Qopma, Ha-
TUCHYTU KHONKY [logaTy (KoMamHga 3’ABUTbCS y IIPaBOMY IIOJIi),
i OK — xHomka (popmMm 3’saBUJIACH HA TAHEJi MIBUAKOTO TOCTYILY.
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SIk came BuKopHCTOBYBaTu (HOpPMY AJIs JONABAHHSA 3HAUYEHD
TAKOK PO3IJISHEMO Ha MPUKJALi IIOrOAHM JITHIX MicAIliB.

MNpuknag 3.
Homamo mo Tabmwuili croBmIi Bitep mia BBe-

JeHHs 1oro moTy:KHocTi Ta Onagw AJis BBeJeHHS

L

3HAUeHb, HANPUKJIAA: BiACYTHi, KOPOTKOUACHUI
IOIIl, MTOI, 3JIMBA.

Ilopsdok 8uKOHAHHS

1. CtBopuMO TAOGJMITIO 3 3aTOJIOBKAMM CTOBIIIIiB ¥ BiKHIi BCi 3aroJIoBKM CTOBIIIIB i Ieprmuii yxe
Micaub, Yncno, Temnepatypa, Bitep, Onagu. MAaloTh 3HAUEHHH.

2. VBememo y croBmenb MicAub mepiiie 3HaUYeH- 5. BBeseMo 3HaueHHSA B PEIITY CTOBIIiB MEPIIO-
Hs — YepBeHb. ro PSAAKY 3HAUYEHb.

3. Buginumo nBa pAnkm (3aroJoBKM i 3HAUEH- 6. 3anyctumo Komauny CTBOpWUTM — 3HAUYEHHS
Hs) — puc. 2.29. 3’ABJATBCA B TA0AMIl, a moasda y ¢opmi 0Oy-

4. Ha maHesi IIBUAKOrO OOCTYIIy MUIIIEIO 3a- OyTh IOPOXKHI MJIA BBeIEHHS 3HAUEHb B Ha-
nyctumo Popmy — BigkpueThbcs BikHO (dop- CTYIHOMY PAIKY.
MU A apKylly 3 BUIIJIEHHAM (OUB. DHUC. 7. Bukomaemo 1m. 5 i 6, a Koqu Tabauiia Oynde

7.29).

3aIllOBHEHO, 3aIlyCTHMMO KOMaHOYy 3aKpI/ITVI -

BiKHO (hopMU 3aKPUETHCA.

Micaus:

Yrcno:

TEMMEpaTYpa:

Bitep:

Puc. 7.29. Mpuknag yBefeHHA AaHKx B Tabnuuto 3a fonomorow dopmu

dopma yBeeHHA € BIiKHOM giajiory, AKe BUKOPUCTOBYETHCH
IJA JolaBaHHA, peJaryBaHHA, IOIIYKY Ta BUAAJEHHS TaHUX
B pAIKax TabInILi.

DopmMy 3pyUHO BUKOPUCTOBYBATHU, AKINO PAJOK B TAOJIMILI IITH-
POKMUIl i yBeJeHHA Ta OIPAIIOBAHHA JaHUX B HBOMY yBeCh d4ac
moTpebye TOPU3OHTAJIBHOTO MPOKPyUYyBaHHA. [[Jid BUKOPUCTAHHS
¢opmu Bci cToBHII TAOJAMIII ITOBMHHI MaTu 3aroJIOBKU.

®dopMu TaKOK BUKOPUCTOBYIOTH JJI BUBENEHHS B Hill 3HAUEHb
TOrO PAAKY, IJIA SAKOr0 OyJIO IIOIIepeIHBO BBEIEHO YMOBU IIOIIYKY.
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@ 3anuTaHHA ANA nepeBipKu 3HaHb

1 TloAcHiTb, WO Take NPOMIXHI NigCyMKun? 4 o BipbyBaeTbca 3 pe3ynbratamu  GyHKLUIN
B Tabnuui nicna BUkopuctaHHa komaHau Mpo-

2 TloAcHITb, HaBIWO BUKOPUCTOBYBATU GOpPMy Attt -
Mi>KHI nigcymku? NoAcHiTb, yomy.

ONs YBeAEHHA JaHMX B Tabnuuo?
6 Yn moxHa niktorpamy d¢opmy JopaTh Ha

3 HaeepiTb NpuKnaay AOUINbHOrO BMKOPUCTaH- . .
CTPiIUKY?, AKWO TaK, AKNN anropuTtm?

HA MPOMIXHUX NiACYMKIB.

3aBaaHHA AN CaMOCTIMHOro BUKOHaHHSA

1 Y tabnuyHomy npouecopi 3anoBHiTb Tabnuuio 2 [lobyayiiTe ricTorpamu pisHOro Tvny Ans ne-
3a 3pa3KkoM, HaBeJeHUM Ha puc. 7.26. pernagy Temnepatypwu. [NopiBHANTe iX BUrNAA
i 3'AcynTe, AKa HaMKpalle Bi3yanisye AaHi.

NMpakTnyHa po6ota N2 16

TEMA. MpomixHi nigcymkn. Gopma yBeaeHHA faHUX
3ABJAHHA: 3anoBHiTb Tabnuuto NOrogHMX yMOB AiTHIX MicAUiB 3a
Jornomorot Gopmn yBefleHHA [aHuX Ta BUKOpUCTanTe
komaHgy MpomixkHI nigcymKkn ana aHanisy gaHumx.
OBNAOHAHHA: komn'toTep, TabnuuHuiA npouecop.

Xig po6otn
I1i0 wac podomu 3 Komn’'romepom dompumyitmecsy npasus 6esnexu.
1 BigkpuiiTe Ta0IuMUYHUNA mpomecop. SamOBHITL IepmIi nABa
pAIKM 3a 3pasdkoMm (quB. puc. 7.29).
2 VBepmiTh Ha3BY MicAld — 4YepBEHb.

3 Bupinits y Tabauil pagoK i3 3aroJoBKaMHU Ta PANOK 3 OJ-
HUM 3HAYEHHSIM.

D

VYeraHoBITE iKTOrpamMy (hopMu Ha ITaHe b IITBUIKOTO JOCTYILY.

(0]

BigkputiTe ¢opMmy yBeZeHHS JaHUX, KJIAIHYBIIN ITiKTOrpa-
My opmu.

VBeniTe mo 5 3HAUEHD JaHUX IJIA KOMKHOTO JIITHBOTO MicAIld.
3akpuiite opmy.

Buginites Tabauiio 3i 3HaUEHHSIMHU i 3aT0JIOBKAMU CTOBIIIIiB.

O 00 N O

3amycritTe KomaHAy [MpomixkHi nigcymkmn 3i BRJaxmii [aHi rpy-
nu CTpykTypa.

10 VY BikKHi, mo BigKpmaocs, Bubepits croBmens Micaub, QyHK-
miro CepefHeE A TeMIlepaTypu, MiATBepAiTh KHOMKOI OK.

11  Bupginites onoBseHny tabsuiio. IIoBTOpHO BUKOHaliTe KOMaH-
oy lNpomixkHi nigcymku.

BukoHanTe TectoBe 12

3aBAaHHA 3 aBTOMAaTU4YHOIO

nepesipKolo pesynbraTy

¥ BikHi, mio BigKkpuJaocs, s3agurmiTe croBmerb Micaub, GpyHK-
miro Makcumym pisa cuium BiTPY, HDigTBephiTh KHOIKOI0 OK.
3po06iTh BMCHOBKM: SIKi MOYKJIMBOCTi IJisi CTBOPEHHS YMOB
yBeIeHHA JaHWX B TAOJUI[I0 Ta aBTOMaTuU3allii ix amaJisy.




Yum 30asHa Kopucmyganuca /00U O BUKOHAHHA 06YUC/IeHb?
Haeedime npuxnadu.

Kopucrysanusa pisammMu iHCTPYKIissMM, TaOIHIAMI, CIHCKA-
MM TpPaBUJI TOIMO YacTO [O3BOJIAE HE BIaBaTHUCA B CYTHICTH 3a-
Jaui, 110 PO3B’sI3yeThCs, TOOTO (PpopMasIidyBaTu OOUMCIIIOBAJILHUIIA
nporec. Coucku popMaTbHUX TPABUJ BUKOHAHHSA OOUMCIIIOBAJIB-
HUX POoOIT ImisHillle oTpuMaJu Ha3By aJjropuTmu. HuHi aaroput-
MU IIIMPOKO 3aCTOCOBYIOTHCA B HayIli, TexHimi, mooyTi (puc. 8.1).

3 aJropuTMaMu Ta OCHOBHUMM HOHATTIMH! aJropuTMisarii Bu
BiKe 3HAUOMi 3 KypciB iH(popMaTumku IomepenHix KJjaciB. Ak Bi-
IIOMO, icHye 6araTo O3HaueHb AJIOPUTMY, SKi 3a CYTHICTIO MAaJio
Bipi3HAIOTHCA OnHE Bif omHOro. [asi Mum KopucTyBaTMMeEMOCS
HaBeJeHUM O3HAUEHHSIM aJITOPUTMY.

AnroputmMm — Le CKiHYeHHa NOCNiIZOBHICTb KOMaHA (IHCTPyK-
Ui, BKa3iBOK), BUKOHAHHA AKX Y BM3HA4YeHOMY MOpPAAKY
npMBOANTb A0 PO3B'A3YBaHHA MEBHOIO 3aBAaHHA.

Komanma — 1ie KOHKpeTHa iHCTPyKIIiA (BKasiBKa), III0 BU3HA-
yae, AKY i dK BUKOHYBaTu fAifo (omepamriio). Hanpuxian, momatu
IBa YucJia, 3yMUHUTHUCA HA CBiTJIOOpi Ha yepBOHE CBIiTJIO, HATHC-
HYTHA BiANOBiHY KHOUKY B Ji()Ti, BUBECTM HaA €KpPaH MOHiTOpa
300paskeHHs mipamimun.

AgropurMu 3aBKIN PO3POOJISIOTH AJIS IIEBHOI'O BUKOHABIA.

Bukouagsiem anropmuTMy HA3WBAIOTh JKUBY IiCTOTY UM IIPU-
CTpili, 10 MO0 BUKOHYE.

Koixen BukoHaBellb BOJIOAi€ HAbOPOM KOMAaHM, AKi BiH MOiKe
BUKOHyBaTu. lle o3Hauae, III0 He KOMKHUUA aJTOPUTM MOXKEe
OyTu BUKOHAHWH OyIb-AKUM BUKOHAaBIIeM. TaK, aJTOPUTM PO3B’s-
3yBaHHA KBaJAPATHOTO PIiBHAHHSA, AOCTYIHHH YYHAM 8 KJacy,
yueHb 2 KJacy BUKOHATU He MOKe.

CyKyImHiCTh yciX KOMaHH, gKi MOKe BUKOHYBAaTU BUKOHABeIlb,
Ha3WBAIOTh CUCTEMOI0 KOMAaH] BUKOHABIIA.

Hwuni anropurMu Halivacriiine po3po0A0Th AJA iX peaJisairii
Ha KOMIT'IOTepi 3 HEOoOXiMHWM TPOrpaMHUM 3a0e3meUeHHAM.

MNpuknagn anroputmis
(Bin HamnpocTiwmx
[0 HaNCKNaaHiWnX)

* Mpasuna nepexogy
nepexpecta BynuLb

° rnepeBefeHHA yncen
3 OfHI€l cucTemm
UYNCJIEHHA B iHLWY

e 00YMCNEHHSI KOpeHs
KBafpaTHOro ToLo

® po3Kfaj YPOKiB y LIKO-
ni

® pPO3B'A3yBaHHA CUCTEMU
NiHINHMX PIBHAHDb

® MOWYK MOLWKOAXeHb
y ABWUryHi aBTOMObiNA
TOLLO

® CTVKYBaHHA KOCMiYHMX
Kopabnis

CKNnafjaHHA po3knagy
pyxy notaris YKpaiHoto
npoBefeHHA onepadii
Ha cepui ToLO

Puc. 8.1. MNpuknagm 3acToCyBaHHA
anropuTmis

€3d0> | £3a0D

— 5l - B 7S

3aod
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I[ITo6 anropuTM BHUKOHAB CBOE IIPHU3HAUEHHs, BiH Mae Bigmmo-
BijaTy meBHUM BuUMOraM (BJACTUBOCTAM). ByAb-AKHUA aJropuT™m
Mae CYKYIIHICTh BJiiacTuBOCTel. IIpmramaemMo ocHOBHI 3 HHUX.

Bnactusictb

Onnc

BusHaueHictb

B aJ'IFOpI/ITMI BI/IKOpVICTOByIOTbCﬂ inule KomaHau i3 cuctemn KOMaH,q BMKOHaBLA.
KOMaH}J,VI NMOBVHHI 6yTI/I YiTKO C(I)OpMyJ'IbOBaHI N He maTtun I'IO,EI,BII/IHOFO TIyMayeH-
Hﬂ LL[O6 BMKOHaBeLUb anropmmy pO3yMIB X OAHO3HAa4YHO

nckpeTHicTb

yCI KOMaHAN MaloTb BUKOHYBATUCA MOKPOKOBO. I'Iepexm ,El,O qepr0|30| KOMaHaun
MO)Ke BIJJ,6yTI/ICFI TiNbKKW nicnA 3aBepLIJEHHFI nonepe,qum

Pe3ynbraTmBHICTb

BuKoHaHHA anroputmy Mae€ 3aBepLUMTUCA 3@ CKiHYEHHY KiflbKiCTb KPOKIB OTpu-
MaHHAM KiHLUEBOro pesynbTaTy, 3a YMOBW LIO BXiAHi JaHi HanexaTtb obnacti go-
NyCTUMMUX 3HAYEHD.

AKLWo BXigHi AaHi BUXOAATb 3a 06/1aCTb AOMNYCTUMMX 3HAUYEHb, TO aITOPUTM MOXKe
He 3aBepLUMTUCA BUKOHaHHAM abo BUAaTW HeMpPaBWIbHWIA pe3ynbTaT. Y pasi noB-
TOPHOrO BMKOHAHHA anroputMy ANA OAHUX i TUX CaMMUX BXiOHUX AaHWX Mochi-
,qosmcn: BMKOHAHHA KOMaHA i 0Tp|/uv|aH|/||/| pesynbTaT MaiTb 6yT|/| OfHAKOBNMMU

Macosictb

AnropuTtm npu3sHayeHUn Ana po3B’A3yBaHHA He OfHIEl KOHKPETHOI 3aJauyi, a ne.-
HOrO Knacy OAHOTUMMHUX 3ajay. BXigHi AaHi B OQHOTMMHMX 3ajavax MOXyTb OyTu
pI3HVIMVI npoTe BOHU He I'IOBVIHHI BUXOAUTN 33 MEXi AOMyCTMMOrO JianasoHy

QopmarnbHicTb

Pi3Hi BMKOHaBLi anroputMiB MaloTb OTPUMYBATU OAHI 1 Ti cami KiHUEeBi pesynbTa-
. Byab-AKa KOMaHAa, BYKOHaHa 6arato pasiB ofHUM abo Pi3HMMIK BUKOHABLA-
MU ANA TUX CaMUX BXIAHUX AaHWX, 3aBXAW Ma€ BMAABATU OLHAKOBMWIA pesysbrar.
Micna BMKOHAHHA KOXHOI KOMaHAM BUKOHaBeLb afiropuTMy Mae€ 3HaTW, AKY KO-
MaHay Cilif BUKOHYBaT HACTYrMHOI0

Mpuknag 1. &

Axmo A = 119, a B = 51, To

D =17.

Mpuknag 2.

s mitedt, aKi 3HAIOTH
TabJIUITI0 MHOKEHHS, caM
3anuc A*B OgHO3HAUHO
BM3HAYAE MOCJiTOBHICTL miii
I OTPUMAHHSA ITPABUJIBLHOTO
pesyabrary. ua giteit, aki
3HAIOTH IIPABUJIA JOAABAHHSI
YuceJ, ajie He 3HAIOTH TAOJIUIT
MHOKEHHS, MHOMKEHHS IBOX
HaTypaJabHUX unceg A i B
MOJKHA OIHCATH Y BUIVIAIL
MOCJIiIOBHOCTi iHCTPYKITiit
omepariii gogaBaHHA.

3asBuuail KOMAaHAM aJITOPUTMY BHKOHYIOTBCS IIOCJIiJOBHO.
SIKI10 BOHM MAalOTh BUKOHYBATUCA HEIMOCJiJOBHO, TO Iie 3a3Hada-
€ThCA B CIIEIiaJIbHIN KOMaHIi OKpeMmo.

Anroputm ob6uucaenua HCII
IBOX HaTypaabHux umces A i B (anroputm EBKirima)

ITopiBusaiite unciaa A i B. ko A = B, To mepeigiTs a0 . 7,
iHaKIIe — BHKOHAWTe m. 2.

Aximo A > B, To mepeigiTh o II. 5, iHaKIIe — BUKOHANTe
iHCTPYKILifo 1. 3.

. 3MeHINITe 3HaUYeHHs B Ha 3HaueHHA A.

. IlepetigitTe mo m. 1.

3MeHIIITe 3HAUeHHS A Ha 3HaueHHs B.

. IlepetigiTe mo m. 1.

IIpucBoiiTe HaWOiAbIINWI B3arajJbHUN IiJIbHUK,
sHaueHHa A, smiHHin D.

. BuBegitey 3mauenna D.

. Kinernp.

Bukonaemo HaBemenuii asaroputMm (mpukjaan 1). Cryminb ge-
Tajgisaiili aJropuTMy MOKe OyTH PisHHM, HAIPHUKJIAL, CKOpoYe-
HUM, AKINO BU3HAYAETHCHA JIUINE CYTHICTHL PO3B’A3yBaHHA 3ajmaadi,
a00 POBropHYTHUM, AKIIO AETAJbHO OIMCYETHCSI OOUMCIIOBAILHINA
yy iHmmumi mporec. Herasisaliisa ajaroputMmy 3ajeKUTh Bi ToOro,
Ha SKOrO0 BUKOHABIIA po3paxoBaHO ajaroputMm (npukiaazn 2). Coin
ypaxoByBaTH, IO KOYKHUII BHKOHABEIlb MOYKe BUKOHYBATHU YiTKO

o

NSO Uk W

AKUU Mae

© 00



BU3HAUEHY cucTeMy KomaH[ (mpukjan 3). OTike, KOKHUI BUKO-

HaBeIlb Mae BJACHY CHUCTeMY KOMAaH], AKY BiH CHPOMOKHUU BU-
kouatu. Cupoba BHUKOHATH aJTOPUTM iHIIIUM BUKOHABIIEM, AKWUI
Mae iHIIy CUCTeMY KOMAaHJ, MOKe 3aBEpIIUTHUCSA 0e3pes3yJsIbTaTHO.

dopmasibHE BUKOHAHHA AJITOPUTMY O3HAUYA€E, IO IIiJ Yac BU-
KOHAHHS aJITOPUTMYy BUKOHABEIlb He BAAETHCA B CYTHICTH 3aja-
ui. Hampukiaz, AKIIO BUKOHABEIlb BUKOHYE KOMaHIY MHOMKEHHS
ypcJa a Ha YMUCIO b, TO He 3aMUCIIOETHLCA HAJ TUM, € Ie MHO-
JKEeHHAM [IBOX [ificHMX umces abo OO0YUCIIOETHCA IIJIOIA IPAMO-
KyTHuUKa. ToO6TO BUKOHABeIlh IIOBHICTIO a0cTparyeTbes Big smicty
3aBIaHHS, He BIAETHCA B CYTHICTh BUKOHYBAHUX KOMAaHM i Ipu
IIbOMY OTPUMY€ NPaBUJBLHUI DPE3yJbTaT.

@ 3anuTaHHSA ANA NepeBipKkuM 3HaHb
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MNpuknag 3. &

OpuH poOOT MOYKe BUKOHYBATHU
KOMaHJU TepeMillleHHd
IpAMO, HAJiBO Ta HAIIPaBO

Ha 3aJaHy KiJbKiCTh KPOKiB,
a igmwuit pobor — I1e

1 mepeMminryBaTuca Hasan Ta
BUKOHYBAaTH CTPUOKIH.

1 Wo Ha3uBaoTb anropuTMom? 4 Big yoro 3anexutb CTyniHb AeTanisauii anro-
. . . ?
2 HasepfiTb MPUKNaAM HaNpoCTIWMUX anropuT- puUTMYy:
MiB. 5 HasBiTb i NOACHITb OCHOBHI BNACTUBOCTI anro-
3 Y AaKoMy NopAaKy BUKOHYIOTbCA IHCTPYKLT an- puTMy.
ropuTtmy? 6 Big uboro 3anexnTb fgeTanizauia anropuTmy?

3aBAaHHA A9 CAaMOCTIMHOro BMKOHAHHSA

1 Onuwite anropnT™ BaLIOro LWAAXY AO LUKOJN. 3 Onuwite anroput™M nobygoBu GicekTpucu

2 OnuuwiTb anropuTM BW3HAYEHHA LEHTPa piB-
HOGIYHOrO TPUKYTHMKA 3@ JOMOMOrO0 LIMPKY-
ﬂ)‘lﬂ Ta NiHINKW.

AKi cnocobu NnoOaHHA anzopummig 8u 3Hdeme?

IcuyroTh pisHi cmocobm MomaHHS aJrOPUTMIB — 3aJIEKHO Bif
TOTO, Ha SIKOTO BUKOHABI[A opieHTOBaHO anroputMm. IIpmramaemo

OCHOBHi 3 HHUX.

KyTa 3a AOMOMOro LMPKYNA Ta NiHiKW.

Anroputm Onuc

CnoBecHun OI'IVIC)/G ajiropnTm NpunpoaHoOo MOBOK), WNPOKO 3aCTOCOBYETbCA Yy NOBCAKAEHHO-

| BUrOTOBJIEHHA NiKiB TOWO). IHCTPYKLiA CKNafaeTbCa 3 YKasiBoK, ¢popma 3anucy :
{ AKMX poBinbHa. [0NIOBHE, W06 BOHM Oyny TOYHMMU i 3PO3YMINIIMK BCIM KOPUC- |

My KUTTi (Hanpuknag, y BUrMARI iHCTPYKLIN 3 ekcnnyatauii npunagis, peuenTis

TyBavam.
Llein cnoci6 € fOCUTb NPOCTUM i OCTYMHMM, MPOTE OMMWC AITOPUTMIB YacTo € A0-
CUTb FTPOMI3AKMM, @ KOMAaHAN MOXYTb CNPUAMATUCA BUKOHABLAMN HEOQHO3HAYHO
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Anroputm Onuc
QopmMynbHUN BukopucToBye NprpoaHy MOBY, a TakoX cnevianbHi CMMBONY (HanpuKnag, XiMivHi
. (cnoBecHo- © popmynu, maTemaTUuHi BMpasy Ta iH.), 3aCTOCOBYBaHi B MEeBHill HayKoBIN ranysi.
- bopMynbHWMI) . B anroputmax 4acTo BMKOPUCTOBYIOTb OMEPATOP MPUCBOIOBAHHA, AKUIA MO3HA- |
YaETbCA [ABOMA KpamnkaMu 3i 3HaKOM AOPIBHIOE (:=). 3a3BMyalt MOro 3anmucyloTb
y Takili opMi: <3MiHHa> = <BMpa3>
Mig yac BMKOHaHHA omnepaTopa CroYaTKy OOUMCIIETLCA BUPA3, 3HAUYEHHA AKOro
NMPVCBOKETLCA 3MiHHIN.
. 2
Po3B'skemo, HanpuKnag, KBagpartHe piBHAHHA ax” +bx+c=0.
- 1. YBenemo 3HaueHHaA 3MiHHUX 4, b, C.
: . R
2. O6uncnumo anckpumiHaut d=b“ —4ac.
3. Akwo d<0, To BUKOHAEMO n. 7, iHaKwe — M. 4.
4. 3HanaemMo KOpeHi PiBHAHHA:
-b-+d | —-b+~/d
X i=———— Xyi=———.
2a 2a
5. BuBeaemo 3HaueHHs Xx,, X,.
i 6. Nepengemo o n. 8.
. 7. BuBepetbca nosifjomneHHA [IMCKPUMIHAHT Bifi’eMHMIA. Po3B’A3aHHA HeMae.
© 8. KiHeupb :
- TpadiunHnin Mepepnbavae nopaHHA anropuTMmy y BUrnagi reometpuyHux oiryp (6nokis),

© 3'eHaHMX CTpiNKamm (MiHiAMK 38'A3Ky). Taka opraHizoBaHa Noc/igoBHICTb GMIOKIB

- Ha3NBaETbCA GNOK-CXeMamu. §
. Brok-cxemmn matoTb BUCOKY HaouHicTb. Ha puc. 8.2 306pa)eH0 OCHOBHI 6/10KK, 3a
- IONOMOrOI0 AKNX CTBOPIOKOTLCA GIOK-CXEMU aNropuUTMIB. :

KomaHpa
(nis, npouec)

BeepeHHs/

YmoBa
BnBeaeHHsA

MouaTok/KiHeub

Puc. 8.2. OcHOBHi 6110KM BNOK-CXeMu

MouaTtok

Posrianemo Ha OpuMKJAaZax MONAHHSA AJTOPUTMY Y BUTVIAML

0JIOK-CXEMU.

Mpuknag.

Ha pwuc. 8.3 300pakeHo OGJIOK-CXeMY aJTOPUTMY
/BBep,eHHﬂ a, b/ —

o0umMcIeHHsa 3HAUYEHHA Y-

Hi TaK 3,2a - 2,5b, axmo a > b,
7,5a + 3,4b, axmioa < b.

y = 7.5%a + 3.4*b)|
i

ly =3.2%a-25%
I

Yy IoOIbOMY HpI/IRJIaHi 3HAQUEeHHA BUPA3y 3aJICHUTDH

.

Big 3HaueHb 3MiHHUX a i b.

/ BuBeneHHa y / Ao a > b (rinka Tak), 00UHCTIOETHCA 3HAUEH-

HA BUpasy 3,2-a-2,5-b, imaxme (rinka Hi) — sHa-

yeHHA BUpasy 71,5-a+3,4-b.

Puc. 8.3. Briok-cxema anroputmy o64rcieHHs BUpasy



8.3. ba3osi anropuUTMiyHi... 175

@ 3anuTaHHA ANA nepeBipKU 3HaHb

1 ToAcHiTb cyTHiCTb  CnoBeCcHO-POPMYNbHOMO 3 fki ocHOBHI rpadiuHi enemeHT BUKOPUCTOBY-
Ccnocoby NofaHHA anroputmy. I0TbCA B GNIOK-Cxemax?

2 ki nepeBarun Ta HefoONKN MA€ CIOBeCHO-dOp- 4 dAki nepeBarn Ta HedoONiKM Ma€ rpadivyHnN
MYyJIbHU CNOCi6 NMofgaHHA anropuTmis? cnocié nogaHHA anropuTmis?

3aBAaHHA AJiI9 CaMOCTIMHOro BUKOHAaHHSA

1 Po3pobitb 610OK-CXxeMy anroputMy O6uYMCNEeH- (a3+b2)-c—1, aKIo a = 0;
HA BUpasy: y=
a® +b2, akiro a # 0.
_]5,6x —b, akmox > 0;
2x, axmox <0. 3 JlaHo Tpw uucna: a, b, c¢. Po3pobitb 6/OK-
. CXemy anroputMmy BW3HAYEHHA Hanbinbworo
2 Po3pobiTb 6nOK-Cxemy anroputmy obuncneH- o 3 HM){ prTMY

ﬂ HS BUpa3y:

lMpueadatime, aki € munu anzopummis. Aka ¢pyHKyia 8 mabauyHo-
My nhpouyecopi peasisye aneopumm po32asyxeHHsA? AKi 60HaA MaAe
CK/1a008i?

IcHytoTb TpK 6a3oBi
aNnropuUTMIUHI CTPYKTYpu:
cnigyBaHHA (MiHINHA),
po3ranyeHHs, NOBTOPEHHA
(umkn). Ha ix ocHOBi MOXHa
nobyayeaTtu anroputmu 6yab-
AKOI CKTafHOCTI.

YV mporeci poboTu 3 TAGIMUYHMM IIPOIECOPOM BH BIKe II03HA-
moMuanchk i3 QYKIisMy TaOJMUYHOIO IIpollecopa AJis peaJisarrii
pi3HOTO THOY aJTOPUTMIUHUX CTPYKTYpP. PosriasHemo ix Ha mpu-
KJazax.

B asnropurmax i3 giHITHOWO CTPYKTYPOIO KOMaHIW BUKOHYIOTH-
cA TIOCJiIOBHO omHAa 3a OfHOIO (mpukJaan 1).

[MouaTok

Mpwnknag 1.
Ha puc. 8.4 HaBemeHo mnpukJajy OJOK-CXeMHU JIi- / BeeaeHHs a, b /
HIAHOrO aJIrOpuTMy OOUYMCJIeHHSA 3HAYEeHHS BUPa3y
(2-a+b)-(a-b). | z=2a+b |
3ailficHI0OEMO yBeJeHHs 3HaueHb 3MiHHUX a i b, 3Ha- v
YeHHS @ MHOKMMO Ha 2, 10 HbOTO JOJAaEMO 3HAUEHHA b. | —2%@-b) |
OrpuMaHUii pPe3yabTAT IIPUCBOIETHCSA 3MIiHHIN 2, IO y=2
€ IPOMiKHUM pe3yJabTaTOM. ¥ HACTYIIHOMY OJIOI[i BiH
MHOKUTBHCA HA SHAYEHHA a4 — b i IIPUCBOIOETHCA 3MiH- / BusepenHs y /
Hil Y.

Puc. 8.4. bnok-cxema NiHINHOIo anropuTMy
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B asropurmax i3 posrasiysKeHor CTPYKTYPOH IIOPSAAOK BUKO-
HaHHA 1HCTPYKIIA (KOMaH]] MOBU IPOTpaMyBaHHS) 3aJI€KUTDH Bi
pes3yJbTaTy O0UYMCJIEeHHS YMOBHOI'O BHpa3y. IcHye Tpu BUIU PO3ra-
Jy:KeHb: HeIllOBHe, IIOBHe, 3a BubOopoM. BJIOK-cxeMu Iepmimx IBOX
mokasaHi y npukjaani 2 (puc. 8.5).

L

Mpuknag 2. Ha puc. 8.4 HaBemeHo OJIOK-cXeMU ITOBHOrO (a) i HemoBHOTO (6) PO3raJIy:KeHb.

Bxin

Buxipn
MoBHe po3ranyeHHsA

a

Bxin
Hi
Y |
v
Buxig
HenosHe posrany»keHHA

6

Puc. 8.5. Bnok-cxemun NoBHOro (a) i HeNoBHOro (6) po3ranyeHHA

L

MNpuknag 3. ITobymyemo OJIOK-
cxeMy IJid OOUYMCJIeHHA Y Ticsas
BBeJIeHHsI 3HAUE€Hb X i a:

ax, sio x>01ia>0;
y =1sa-sinx, axmo x>01ia<0;
0, axigo x <0.

[Moyatok

/BBep,eHHﬂ a, x/

1
|y::z:1*x| |y::a*sinx|| y:I:O |

M
/ BuBegeHHs y /

Puc. 8.6. bnok-cxema anroputmy ans
obuncneHHa y

VY O6JIoK-cXeMaX IIOBHOT'O POBTAJIY;KEHHSA 3aJIe’KHO Bil pesyib-
TaTy OOUYMCJIEHHS YMOBHOTO BUPA3y BUKOHYETHCA OJIOK KOMAH[
rizkm Tak ab6o rinmxm Hi. Koo smavemua x Oinblme 3a 3, pe-
3yJbTaTOM YMOBHOT'O BHpasy € icTWHA i BUKOHYeTbCcsa KomaHpa 2,
inakiIe (x MeHIle abo MOPiBHIOE 3) pe3ysbTaToM € XUOHIiCTH i BU-
KoHyeThca KomaHnaa 1. Hamasmi BUKOHYIOTBCA iHCTPYKIIii, 3ammca-
Hi Imicjsa omeparopa posTaly:KeHHd.

Y 0OJioK-cxeMaX HEIIOBHOI'O PO3TajJy:KeHHs TijJKa OJd pesyib-
TaTy O0YMCJIEHHS YMOBHOTO BMPA3y IOPOKHA — BOHA HE MICTUTh
JKomHUX KomaHn. I[asa Bumaaky, Koam x < 5, BUKOHYeThCA Ko-
MaHaa 1. A mpu x Oinblile ado MOPiBHIOE 5 oapa3y BUKOHAHHS IIe-
PEeXOIUTH N0 KOMAaHJ, 3alMCAHUX ITiCJd PO3Tay:KEeHHA.

Y KoKHIT Tinmi posrajy:KeHb MOKYTb MICTUTHCSA iHIII PO3-
rajysKeHHs, IO MO3BOJIAE peaslisyBaTé CKJaJeHi ymoBu (Ipu-
KJang 3).

B aaropuTMax i3 IIOBTOpeHHAM, ab00 3 IUKJIUYHOIO CTPYKTY-
poo, omHI W Ti cami iHCTPYKIIii (KoMaHIM) BUKOHYIOThCS Oara-
TOPa30BO [IJIA PiBHMX 3HAUEHb OOHMWX i TMX camMux 3MiHHHX. Ha
puc. 8.7 300paskeHo OJIOK-CXeMY aJITOPUTMY i3 ITUKJIIYHOIO CTPYK-
Typoro (mpukJjan 4).

B aaroputmax i3 ImOBTOpPEeHHSM MOKHA BUIIJIUTUA TPU UYaCTHU-
HU: IMiATOTOBYY, poOouy i KepiBHY.

ITigroroBua yacTMHA MIiCTHUTHL KOMAaHIM, IO BU3HAYAIOTH IIO-
YaTKOBI 3HAUEHHA 3MiHHUX (Y HAIIIOMY aJTOPUTMi IIOYaTKOBi 3HA-
yeHHa — i = 1, y = 1 Ta BBe#eHe 3HaUeHHA X), poboua YacTHUHA,
abo Tij0 MUKJIY, — KOMaHAM OCHOBHUX OOUYMCJIEHb (TiJIOM ITUKJIY
B aJITOPUTMi € KOMaHAU Yy :=y*x Ta i:=i+1).

V KepiBHi# yacTuHi 3milicCHIOETBCA IepeBipka ymoBu (i <= n).



8.3. ba3osi anropuUTMiyHi... 177

IToBTOprOBaHi mig yac BUKOHAHHA ITUKJY il Ha3WBAIOTHL TiNIOM
LMKy, a KOYKHe BUKOHAHHSA Tijla IMUKJIY — iTepauli€to.

3MiHHY [ Ha3WBAIOTH JIUUILHUKOM IMKJIB, 1i 3HaAUGHHS BU-
3Havae, CKiJIbKM pasiB OyJI0 BUKOHAHO TiJIO ITUKJIY.

L

/BBe,quHﬂ n, x/

Mpuknag 4. Ha puc. 8.7 306paskeHO OJIOK-cXe- ¥
My QJTOPUTMY i3 IUKJIYHOIO CTPYKTYPOIO MIJIA | i=1,y:=1 |
o0uMCIeHHsT BUPasy Yy = X", e X — JilicHe Yuc- —y
Jo, n — Iije. | y==y * x |
CyTHiCTb aJIrOpUTMy IIOJIATAE B TOMY, IO IIO- v
mepesHe 3HAUYEHHS Y MOCILAOBHO MHOKHUTHCS Ha | =i+ 1 |
x n pasiB. Tak, axkmpo x =4 i n =3, To obuuc-

JIeHHA BUKOHYBaTHUMeTbCSA TaK: Tak
y=1x4=4;

Hi
y=4¥4=16; '
/ BuBepeHHa y /

y =16+4=64.

Puc. 8.7. bnok-cxema anroputmy
3 MOBTOPEHHAM (i3 LMKIIYHOIO CTPYKTYpPOIO)

@ 3anuTaHHSA ANA NepeBipkuM 3HaHb

1 Ha3gitb 6a30Bi CTPyKTypu anroputmis. 3 o Take Tino umkny?
2 TloACHITb, ANA YOro BUKOPWCTOBYIOTb NiUnb- 4 3 AKMX YaCcTMH CK/afaloTbCA  anropuTMu
HUK UWKNiB. 3 MOBTOPEHHAM?

3aBAaHHA AN CaMOCTIMHOro BUMKOHaHHSA

. 3 . .
1 Po3pobitb anroputm obuucneHHa y=6a” -7 3 JlaHo nocnifoBHICTb N HaTypanbHUX u4ucen.
y CNoBecHO-OPMYSIbHOMY MOAAHHI. Po3pobiTb 610K-CxeMy anroputmy obumcrieH-
2 Po3po6iTb 6MOK-CXeMy anropuTMy OBuMCieH- HA 11 CymMI.
HA y: 4 Cknagitb 6nOK-Cxemy anroputMmy obumcneH-
HA S, oe S=X+X2+X° +.+x".

y= 8,1a+4a?, axmo a<3;
9,75-0,125a, axio a > 3.
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1

2

3
4. Bnbepitb cnocib6 nogaHHA 4
anropuTMy CamoCTiNHO.

5
6. MNopante anropnt™
y CrnoBecHO-$OpPMynbHil GopMmi.

6

7

BukoHante TectoBe
3aBJaHHA 3 aBTOMATMYHOIO
nepeBipKolo pesynbraTy

TEMA. Cnocobu nogaHHA anroputmis. ba3osi anropuTmiyHi
CTPYKTYpU. Tinn anropmntmis

3ABJAHHA: po3pobut anropntmMimn Ha OCHOBI 6a30BUX aNropuT-

MiIYHUX CTPYKTYP Y CloBeCHO-bOpMynbHii Ta rpadiu-
Hil popmax.

OBNAOHAHHA: komn'toTep 3 onepaduiriHoo cuctemoto Windows 7

i Buwwe, 3 Mmoot Python i cepeposuem IDLE.

Xin po6otn

I1i0 wac pobomu 3 kKomn’'romepom dompumyitmecsv npasu 6esnexu.

Po3spobiTe y caoBecHO-(OPMYILHIN (hopMi aJaropuTM CBOTO
HOIJIAXy 4O IIKOJIH.

Po3pobiTh aJropuTM y CJIOBECHO-(POPMYJIbHOI (popmi obumc-
JIEHHsA uvacy pyxy aBTobOyca 3i JIbBoBa mo Kwuema iz cepen-
HBOIO IMBUAKICTIO U KM/Tof 3 ABoma 3ynmHKamu mo 30 xB.

Po3pobiTh y caoBecHO-OOPMYAbHIN (GopMi aaroputm obumc-
JIEHHSA Y.

y=6,125a+ (b ~3c) |
Po3pobiTe aiaroputm oG4YUCIIEHHA Y:

_]5,4a+2,2b, axmio a>b;
" 117,5ab —3,1b, axmo a<b.

Po3pobiTe y caoBecHO-(hOPMYJIBLHIN (hopMi aaropuTMm o0UwmC-

JIEHHA U
Y _JN2a+b, akmo a>b;
8,1a% —5,7b, armo a<b.

Hano mocaigoBHicTs uncemn: 3, 5, 7, 9, 11, 13. Po3pobiTs ai-
TOPUTM OOYMUCJIEHHA CYMU ITUX YHCEJ.

Po3pobiTh 0JI0K-cXeMy aJITOPUTMY OOUMCJIEHHS CyMU 711 dJie-
HiB CIIaJfHOI TeOMeTPUYHOI Iporpecii i3 3ajaHVMU 3HAYEHHS-
MU ii IIepIroro ujieHa i 3HaMeHHUKA.

3po6iTh BUCHOBKHU IIPO II€PEBAru Ta HEJOJIKW Pi3HUX CIIOCO-
0iB momaHHSA aJTOPUTMIB.

[Momipkytime, 4u € po3pobneHHA anzopummie i npoepam ma
ix nodanvwa peanizauis Ha Komn'tomepi meopYuM NPOUECOM.

AKwo 3agavy nogaHo y BuUrnAgi

VY KOKHOT'0O PO3poOHUKA € CBOI CTUJIL i MeTonu poboTu. IcHyIOTH

maTemaTuuHux Gpopmyn, To BoHa i sarajpHi IPUHIMON, AKX BapTO AOTpHUMYyBaTHucs. Po3B’sa3yBaH-
BXe € GpopmanizoBaHoro. Hs 3aJa4 3a JOIIOMOI'OI0 KOMII'IOTepa BifmOyBaeThCA y OBa eTalll.



1. 3’scysamHa cyTHOCTI 3amaui. POBpOOHUK Mae UiTKO 3p0O3yMi-
T YMOBY, IEepeJIiK BXiTHUX AaHUX, KiHIEBi pe3yJabTaTwu.

2. @opmamizamia sazadi. DopmaJidyBaTm 3ajJadyy — O3HAUYAE
mobyayBatu ii MmaTeMaTUyHy MOJeJ]b i onmucaTy (POpPMyJIaMU.

3. Bubip merony poss’ssyBanHdA 3agaui. Meron mMae 3abesnedun-
T PO3B’sIByBaHHSA 3amadi 3 TuM, 1106 yac ii peaJisarii OyB
AKOMOTa MEHIIINM, a 00CAr 3aJiAHOol mamM’saTi MiHiMaJabHHM.

4. Pospobra amnropurmy. I'ooBHe — 3a0e3MeUNUTH IPABUJIL-
HicTb, HAOYHICTH 1 BpO3yMiJgicTh aaropuTMy. AJTOPUTM
MOKe PO3POOJIATUCS y CIPOIEHOMY UM AeTaJbHOMY BUIJIA-
mi. s ckiaagHUX 3a7ad 4acTO PO3POOIATbCA OOUIBA.

5. Pospobra nporpamu. PospobuTu mporpamMy — O3HaUa€ OIU-
caTd aJrOPUTM MOBOIO IPOrpaMyBaHHS. 3amluC aJrOPUTMY
3IIMCHIOETHCS TOUYHO i (popMasIizoBaHO, Iie JO3BOJISIE aBTOMA-
TU3YyBaTHU OedAKi mporecu ii peasisariii Ha xomIr’toTepi.

1. Beememnsa mporpamMu B KoMmIil'ioTep. Ha mepcoHaJbHOMY
KOMIT'IOTepi IporpamMa BBOJUTBLCS 3a JOIIOMOI'OI0 TEKCTOBO-
ro pelakKTopa, BOYZOBAHOTO B CEPENOBUIIE IPOrpaMyBaHHA.
Bona BimoOpaskaeTbcsa Ha eKpaHi MOHITOpa, TOMY HOMUJIKK
BBEJIEHHS MOJKHA Bipasy BUIIPABJIATH.

2. TpascmaioBanua mnporpavu. TpaHCHIOBAHHA — Ie HIPOIEeC
TIEPETBOPEHHA MpPOTrpaMu y HABIAKOBUN KOI 3 OJHOYACHUM
TIOIITYKOM IIOMIJIOK VY IIporpami, $Ki Ha3WBAlOTLCSA CUH-
TakcuuyHUMU. € OBa BUAM TPAHCIIOBAHHA IIPOTPAMMU: KOM-
minAmisga i iHTepmperariia. Y mporeci KOMITiJIIOBAaHHSA BCS
ImporpaMa OJHOYACHO IEPETBOPIOETHCA HA MAIIMHHUI KOM.
Y mpomeci iHTepnperyBaHHA KOXKHA KOMAaHJa IIE€PETBOPIO-
€ThCA y ABIMKOBUII KOI i Bipady BUKOHYETHCA.

3. Hanaromxenua mporpamvu. ¥ HOporeci HaJIaroAKeHHS IIPO-
rpaM CJif BUABUTH ¥ YCYHYTH IIOMHJKHN B IIporpami.
CuHTaKCUYHI MOMWJKHW, IO IOPYIIYIOTH KOHCTPYKIil Ta

IIpaBuUJia MOBM IIpOrpaMyBaHHHA,

BUABJIAIOTE TPAaHCJIIATOPU.

BoHV BUHWKAaIOTH BHACJIJOK BUKOPUCTAHHS HEIO3BOJIEHUX
3HAKiB omepaIlriifi, HasgBHOCTI 3aWBUX MOYKOK TOIIO (Tpu-

kaang 1).

4. TecryBamusa nporpavu. TecTyBaHHS — Ile IIpoIllec O6ararto-
Pas3oBOro BUKOHAHHS IIPOrpaMM IJd Pi3HUX maHuUX. BOHO
3IIMCHIOETHCS 3 METOI0 BUABJECHHS IiamasoHy JaHUX, IJId
AKX MOKHA OTPUMATU HEIPAaBUJbHI Pe3yJIbTaTH, i OIliHIO-
BaHHA e()eKTUBHOCTI mporpamMu (IpukJganm 2).

@ 3anuTaHHA AN nepeBipKM 3HaHb

9.1. Etanu po3B's3yBaHHs... 179

[pouec nepeTBOpeHHA
nporpamu y ABiNKOBUA KopA
BMKOHYETbCA 3a AOMOMOrOI0
cnedianbHUX Nporpam, AKi
Ha3VBaloTb TPaHCIATOPaMMU.

Komninatopu ¢QyHKLiOHYOTb
lwBMALWe Bif iHTepnpeTaTopis,
ane NOMWIKN BUAAIOTbCA nicnA
3aBepLIeHHA TPaHC/IIOBaHHA
nporpamu. IHTepnpeTtaTop
BUAAE NOBIOMMEHHA MicnA
NepeTBOPEHHA KOXKHOI KOMaHaw,
WO AOCUTb 3PYYHO AnA
nporpamicra.

Mpuknag 1. ¥V samnwmci

y =2 — (a/b + ¢) cuHTaKCUUHA
TOMUJIKA TOJIATAE ¥ TOMY, IO
€ 3aiiBa AysKKa. IHIII moMuiaxku
B IIporpami, AKi Ha3WBaIOTH
JIOTIYHUMH, TPAHCIATOP HE
BUSBJISAE.

MNpuknag 2. Axnio 3amicTh

y =a—b samnmcano y=a+b, To
TaKky HTOMUJKY TPAHCJIATOP He

BUABJIAE. 1i Mae BUABUTU caM

mIporpamict.

1 Ha3BiTb OCHOBHi eTanu po3B'A3yBaHHA 3a- 4 Hasegitb nNpuKnag CUHTAKCUYHOI MOMUSKK

BlaHb i3 BMKOPUCTAHHAM KoMM'loTepa.

2 ki pii BUKOHYE TpaHCNATOP?

3 Aki NOMWUNIKN BUABAE TPaHCIATOP?

B Mporpami.

[na yoro TecTyloTb Nporpamm?

AKi nepeBarn N HegoONiIKN KOMNINATOPIB?
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BBaxkaloTb, WO nepLumm
NPUCTPOEM i3 NPOrpPamMHUM
KepyBaHHAM OyB TKaLbKUiA
BepcTat, nobynosaHuin Moszepom
Mapi Makkapom y 1804 poui.
BepcTaT 34iicHMB peBonoLito

B TKaLbKIi NPOMUCIIOBOCTI:
Makkap BigHaNLIOB MOXNUBICTb
3a pgonomoroto nepdokapt
nporpamyBaTil Bi3epPyHKM Ha
TKaHMHaXx.

Andasit
Habip cumBonis, i3 AKux
YTBOPIOKOTb KOMaHAW, Npo-
rpamm 1 iHWi KOHCTPYKUiT
MOBM

H1HI po3noBCIOAXKEeHOI0 MOBOIO
HU3bKOro piBHA € Acembrep.

OpHi€eo 3 nepwnx MoB
BUCOKOrO piBHA, WO Habyna
LUIMPOKOTO BU3HaHHA cepef
nporpamicTis cBiTy, byna moBa
Fortran.

3 AKUMU MOBAMU hpOo2paMy8aHHA 86U O3HAUOMUJIUCA 8 none-
peoHix knacax?

ITouaToK pO3BUTKY icTOpil MOB IporpaMyBaHHsS TPUIIaJaE Ha
XIX cT., xou aHNIilicbKuil yuenuin Yapabs Be0Oimg:x pospodus
MeXaHiuHy OO0YMCJIIOBAaJbHY MAIIMHY, IPOrpaMy IJsd AKOI HaIu-
canma Ana JlaBsetic. MoBu mporpaMyBaHHS B Cy4aCcHOMY PO3YMiH-
Hi mouasiu posBuBaTHCA (PaKTHUUHO 3 mMosaBoi0 EOM.

MoBa nporpamyBaHHA (aHrn. programming language) —
Lle WTy4yHa MOBa, CTBOPEHa ANA po3pobnieHHA nporpam, AKi
Npr3HaYeHoO AN BMKOHAHHA Ha KoMM'loTepi.

Ak i 6yap gka iHia MoBa, MOBa IIPOrpaMyBaHHS MIiCTHUTH TaKi
cKJIamoBi: andagit, cuHTaKCcUC i cemaHTUKy (pmc. 9.1).

CKnafoBi MOBM MPOrpamyBaHHs

CuHTaKcKc CemaHTUKa

CyKynHicTb npasun Tny-
MayeHHA Ta BMKOHAHHA
KOHCTPYKLin MOBU niporpa-

Cuctema npasus 3annmcy Ko-
MaH Ta iHWWUX MOBHMUX KOH-

CTPYKUin
PyKU MyBaHH#A
Puc. 9.1. CknagoBsi MmoBM NporpamyBaHHA
KoxHa MoBa mporpaMyBaHHS Ma€ BJACHHUU CJIOBHUK — HaOip

KJIIOUOBUX (3ape3epBOBAaHMUX) CJIiB, AKi MalOTh CTPOTr0 BU3HAUEHE
IpU3HAUEHHA 1 AKi He MOKHA BUKOPUCTOBYBATH B iHIIUX IiJIAX.
OcCHOBHI CKJaJ0Bi MOBU IporpaMyBaHHsS 3a0e3meUyioTh abCOJIIOT-
HO TOUHHUH 3alMC aJropuUTMy IJs Horo peaJsisailii Ha KoM roTepi.

Huui icHyroTh OecaTKM TuCAY Pi3HMX MOB HPOTpaMyBaHHS,
AKi YMOBHO KJAaCU(PiKYIOThCA 3a KiJIbKOMa OCHOBHUMHU O3HAKAMU
(puc. 9.2, c. 181).

e 3a cTymeHeM 3aJIe’KHOCTi Bim amapaTHuUX 3aco0iB pospisHs-
IOTh MOBU HUBBKOT'O, BHUCOKOTO i HaJBWCOKOTO PiBHIB.

MoBu mporpaMyBaHHS HH3BKOrO PiBHA (MaIIMHHO-OPi€HTOBA-
Hi) — IIe MOBU, Yy SKMX KOMAHIN Ta JaHi OPi€eHTYIOTbCA Ha ap-
xiTeKTypy Komir’'iorepa. Taxki mMoBu opi€eHTOBaHi Ha KOHKPETHUN
THUIO KOMII'IOTEpa i BPaxoBYIOTh HMOTo oco0auBocTi. IIpakTwuHO
KOXKHHMHM TUII KOMII'IOTEpa MaB BJACHY MOBY NIpPOrpaMyBaHHSA
HU3BKOT'O PiBHA.



MoBu nporpamyBaHHs

3a cTyneHem 3aneHocCTi 3a npuHuMnamu

Bifl amapaTHUX 3acobiB nporpamyBaHHA
MoBK HK3bKOro piBHA MpoueaypHi
MoBwu Bucokoro pisHs HenpoueaypHi

O6'eKTHO-OpiEHTOBAHI

9.2. MoBa nporpamyBaHHs... 181

3a opieHTaLli€o
Ha Kfiac 3agay

Cneuiani3oBaHi YHiBepcanbHi
MoBa po3miTKuK

MoBa ckpunTis

Puc. 9.2. Knacudikauis moB nporpamyBaHHsA

MoBu mporpamMyBaHHA BHCOKOT'O PiBHA (MaIIMHHO-HE3aJeK-
Hi) — MOBH, Ha SKHX IPOTPAMU MOKYTb BUKOPHUCTOBYBATHUCS HA
KOMIT'IOTepaxX PisHUX THUHIB i AKi € OiJbIT 3po3yMijuMuy JOAWHI,
Hi’X MOBU HU3BKOTO PiBHsA. Y MOBaX BHCOKOI'O PiBHA KOMaHIN He
3aJIe)KaTh BiJ amapaTHUX 0COOJIMBOCTEl.

IIporpamu, HammcaHi UMK MOBaMH, MOMKYTh BUKOHYBATHUCS
Ha OyOb-IKOMY KOMII IOTEPIi.

MoBu HanBUMCOKOrO piBHA MAalOTh MeEXaHi3MH a0CTPaKTHOT'O
omrcyBaHHsA 3amaui Ta BOymoBaHI 3acobu ix posp’ssyBaHHsA. Ta-
KMMHU MOBaMU €, HampukJaam, Prolog, APL.

e 3a NPUHNUIAMU TIPOrPAMYBAHHA MOBH IONIJIAITHLCA Ha
IpPOLEeAYPHI, HEIIPOIleAyPHi Ta MOBU 00’€KTHO-OPi€HTOBAHOI'O
mporpaMyBaHHS.

IIporienypHi MOBM [MO3BOJIAIOTH CKJIAJaTH MTPOTPAMHU, Y AKUX
OIIMCYETHCA IIOCJiIOBHE 3MiHEHHA CTaHY KOMII'IOTepa, TOOTO 3Ha-
YeHHSA KOMIpOK IaM’sATi, cTaHy IIpoliecopa # iHININX MIPUCTPOIB.
Bonu maHiny 00TH JAHUMY B IIOKPOKOBOMY PEKHMi, BUKOPUCTO-
BYIOUHM IIOCJIiZIOBHI iHCTPYKIii. ¥ mporeqypHUX MOBaX BUTPUMAHO
YiTKy CTPYKTYypPHU3allilo IporpaM, TOMY iX IIfe Ha3sWBalOThb MOBaAMU
CTPYKTYPHOTO IIPOTpaMyBaHHS.

Ho HemporenypHUx MOB HaJeKaTh MOBU BUCOKOT'O DPiBHA ab-
crpakiii. Bouu € gocuTh eeKTUBHUMY [IJIs PO3B’sISyBaHHA 3aau
TMOIIYKY AAHWX Yy BEJMKUX MacuBax i 3aBIaHb, IIPOIEC PO3B’A3Y-
BaHHA AKUX HEMOXKJIMBO ONUCATU TOYHO. TaKuMMu 3aBHaHHAMU €,
HAIIPUKJIaJ, IepeKJiaJ TeKCTy 3 OAHiel MOBW Ha iHIITy, PO3Mmi3HAa-
BaHHSA 00pasiB.

MoBu 06’€KTHO-OPiEHTOBAHOTO IIPOTPAMYBAaHHS MICTATH KOH-
CTPYKILil, IO M03BOJIAIOTH CTBOPIOBATH O0’€KTH, KJIACH, METOIMU.
Hunui mi moBu € Haiibijbin mommpeHuMu. BoHM opieHTOBaHi Ha
CKJATHUU KJac 3a7ad i (paKTHUYHO BUTICHUJIN HPOIEAYPHI MOBHU
nmporpaMyBaHHS.

Ha pi3Hux eTanax po3BUTKY
KOMM'IOTEPHOI TEXHIKM nonynap-
HICTIO KOPUCTYBaNMCApPI3Hi MOBU
nporpamyBaHHs.

1in Y
/]

X
e Pasc/al
¢
@ python z]ava

e Jlo MOB BMCOKOroO piBHA
Hanexatb: Pascal, Delphi, C#,
C++, Java, Python.

e [lo npoueaypHUXx MOB Hase-
xaTb Fortran, Algol, Pascal,
Basic Ta iH.

e [1o 06'eKTHO-OPIEHTOBAHMX
MOB Hanexatb Java, Python,
C++ Ta iH.

e [lo yHiBepcanbHMUX MOB
Hanexatb Pascal, C++, C#,
Python, Java.
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HanonynapHiwow mMoBoto
CKPWMTIB HUHI € JavaScript,
AKa BUKOPUCTOBYETbCA ANA
CTBOPEHHA AMHAMIUYHNX
KOMMOHEHTIB Ha BeOGCTOpiHKaXx.

HTML € moBoOIO pO3MITKMK
rinepTekcTy, ii yacto
NMOMWJIKOBO Ha3nBaloTb MOBOIO

nporpamyBaHHs.

HigepnaHgcoknin nporpamict IBigo
BaH Poccym cTBOpUB MOBY MpoO-
rpamyBaHHA i Ha3BaB il Python —
Ha yecCTb ckeTu-cepiany «JliTalounn
unpk MoHTi ManToHa» (aHrn.
Monty Python’s Flying Circus). IcHy-
toTb Bepcii ana Linux, Windows,
MacOS.

e 3a opieHTAIli€0 Ha KJac 3a/7adY MOBU HPOTpPaMyBaHHA MIOMIi-
JAI0ThL Ha YHiBepcaJIbHI Ta clelliajisoBaHi.

VHiBepcaabHI MOBW OPi€EHTOBaHi Ha IIporpaMyBaHHS pisHOMA-
HITHUX OOYMCJIIOBAJBbHUX, JIOTIYHUX Ta iHIIUX 3ajad.

CrrertiasrisoBani MOBYU BPaXOBYIOTH CIIeIU(iKy IIpegMeTHOI ra-
ay3i. OcobauBUMHU KJacaMU CHEIiaIis0OBAHUX MOB € MOBU CKPUII-
TiB i MOBU posMiTKH. MOBM CKPUNTIB IpU3HAUYEHI AJIA CTBOPEHHA
HEBEJIMKUX MOTMOMiKHUX mporpaM. MoBu pPO3MITKH MiCTATH IIa-
Os0HU II TIpaBMJia OMMCAHHS BMICTY, CTPYKTYpPU Ta (DOPMU eJieK-

TpoHHUX moKyMmeHTiB. Hampuximan HTML mosBossge BUKOHYyBaTH
PO3MiTKY rimepTekcToBOro AokyMeHTa. He Bci 3 mepesiueHHX MOB
Y KJaCMYHOMY PO3YMiHHI € MOBaMHu IIpOrpaMyBaHHI.

Marepian HaIoro migpyuHMKa 30Pi€HTOBAHO Ha POOOTY 3 MO-
BOIO mmporpamyBaHHA Python, aka migTpmmye 00’€KTHO-OpieHTOBA-
HU i IpOIeaypHUN MeTOAU HporpaMyBaHHSI.

Hasengemo ii cTuciy XapaKTepUCTUKY.

e Moga Python migTpumyeThcs BciMa omepalifiHUMuU cucTeMa-
MU i [03BOJIAE PO3B’A3yBaTH CKJAAHI MaTeMaTUYHi 3amaui,
cTBOpIoBaTu rpadiuHi 300pakeHHs, Po3podIATH Beb-camTu,
mpaIioBaT 3 peadliiiiHuMu 0asaMu JTaHUX.

e Moma Python mae moTy:kHY craHgapTHy O0i0iOTEKy, AKY
KOPHMCTYBau MOK€ POSIINPIOBATH BJIACHUMU 0i0aioTekamu
i GibiioTekamu iHITMX KopucTyBauiB. Hampukiajn, posiiu-
perHa .NumPy micTuTh peasisaliito pisHOMaHITHUX MaTeMa-
THUYHUX OOUYMCIeHb, MOAYJbL tkinter mae smory peagisysaru
rpacdiunuil iHTepdeiic KopucTyBaua.

e IlporpamMu MOKYTh PO3POOJATHCA B KOHCOJHLHOMY PEKUMi
(raki mporpaMu MaloTh PO3MIUPEHHA .py) i 3 rpadiuyHum
iaTepdeiicom (mporpaMyu MaiOTh POSIIUPEHHS .pyW).

e Python mae andasbit, KNIl CKJIAJAETHCSA i3 CUMBOJIB, PO3-
TalllOBAHUX Ha KJaBiaTypi, KJO4oBi (3apesepBoBaHi) cJiOBa,
mHanpukgan and, break, sitepanau (KoHCTamTH), OIEPATOPH,
BOymoBaHi ¢yuKIiI Ta inmr exementu. OgHaKoBi imemTudi-
KaTopu Ha Pi3HMX pericTpax CIpHUHMalOThCS AK PisHi iMeHa.
Tak, Delta i delta € pisaumu imenTudikaropammu.

e IIporpamy mMoBoio Python Mo:kHa cTBOpOBaTU If pemaryBaTu

3a JIOTIOMOT0I0 OyAB-AKOI0 peJjakTopa, Hanpukaas Notepad++,
Eclipse, PythonWin ra in.

@ 3anuTaHHA ANA NepeBipKM 3HaHb

1 Ha3BiTb OCHOBHI 03HakM Knacudikauii mMoB 4 Aki cneuianizoBaHi MOBY NpPOrpaMyBaHHs HYHI
nporpamyBaHHA. € HannowmpeHiwmnmmn?

2 Ik MOBU MOAINATLCA 3a NPUHLMMNOM Mporpa- S Yomy npouenypHi MoBU 6ynun BUTICHEHi 06'ek-
MyBaHHA? THO-OPIEHTOBaHaHUMMN MOBaMu?

3 Ha3BiTb HalicyuyacHiwi YyHiBepcanbHi MOBU 6 fAki nepeBary Ta HeAONIKU MalOTb MOBMW HU3b-

nporpamyBaHHs.

KOrO i BMCOKOro piBHiB?
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AKi cepedosuwa npo2pamysaHHa U 8UKOpUCMO8y8asu 8 hone-
peoHix Knacax?

asa 3py4yHOTOo PO3pOO0JIEeHHA IIporpaM iCHYIOTH CIeIliajJbHi

3acobu — cepemoBuinia (CUCTeMH) IIPOTrpaMyBaHHSA, IO 3abesme- Python iHTerpyeTtbca 3
YyIOTh BECh IIMKJ POOOTH 3 MPOrpaMoO0 — BiJ pO3pOOKH OO0 BHU- iHWMMKX MOBaMK, Hanpuknag
KOHAHHSA 1 OTPpMMAaHHA HeOOXiTHUX pesysbTaTiB. C, G+, Java. Le o3Hauag,

WO NpOrpamict Moxe
BMKOPUWCTOBYBATW y BAIACHUX
nporpamax Nporpamu Ha iHWnx
MOBaX.

CepepoBuiye nporpamyBaHHA — Lie KOMMIEKC NMporpam-
HUX 3acobiB, sAKi MpW3HayeHO AnA aBTOMaTM3auii npouecy
NigroToBKM Ta BUKOHAHHA MpPOrpam KopucTyBauya.

CepenoBuilie IIporpaMyBaHHS MICTUTh HM3KY Pi3HHX IIporpam
(puc. 9.3). Posriiaaemo TabJnitio:

Tpancnatop MepeTBOpPIOE Nporpamy y ABIMKOBUI Kof — O6G'€EKTHWI Mogynb. MicTUTb nmocunaH-
HA Ha iHWi mopayni, Wo 36epiratoTbca B 6ibnioTeli cepefoBuLla NPOrpamyBaHHs

PepakTop 3B'A3KiB | 36Mpa€e BCi 3a3HauyeHi Mogyni B €ANHUI MOZYIb i CTBOPIOE ABIMKOBUIA KOf, WO BU-
KOHY€eTbCA. Taknii KOf, MOXe BMKOHYBaTUCA 6e3 TpaHcnAaTopa

Hanarog»<ysau [lonomarae BMABUTU NOMUAKN B MpoOrpami i 34iNCHUTK 1T TeCTyBaHHA

Ons mporpam, po3pobsieHuX MOBaMHU 06’€KTHO-OPi€EHTOBAHOTO
nporpamyBaHHA (OOII), micas KOMIIiIAIil OTPUMYETHCSI ITPOMIiK- o
HUi Ko (GaiiT-KOX), SKUH 3a JOIOMOrOI0 CIeliajbHOro mporpaM- : MoBsa nporpa- Bi6nioTeka
HOro 3abeslleueHHsA IIePEeTBOPIOETHCA B MAIIMHHUIL. MyBaHHA nMiAnNporpam
Haii mu 6ymemo BukopucToByBaTu cepenoBuiie IDLE, ake mina-

TPUMYE PEXKUM KOMIILIIOBAHHSA H IiHTepIpeTyBaHHS IIPOrpaM. Cepenosuwe < PenakTop

i i - Penakto
IIporpamuuii I-COJE[ MOBOIO Py‘thon MOXKHA BI/II-iOH‘YBaTI/I B iHTepak .'1’ ¢ p nporpamyBaHHs TeKCTy
TUBHOMY PEKHMIi Ta peKMMi BUKOHAHHA (hailjiiB Koxy. 3BA3KIB
Ha erani BuBuenHa wmoBu Python ocob6iwBo KopucHUM AJIa
BUKOHAHHS OKPeMHX KOMaHJ € inTepakTuBHuil pexkum IDLE. 3a- TpaHcnaTop Hanarogxysau

IyCcTUTH HOro MOKHA 3a JOoIoMOroio komawHp [lyck — Yci nporpa-

mun — Python 3.4 — IDLE (Python 3.4GUl — 32 6itu). Bigkpuerscsa Puc. 9.3. Mporpamm
BiKHO, 300pakene Ha puc. 9.4. Ilicia sHaka sampoimeHHs (>>>) CepefoBUILLa NPOrpamMyBaHHs
MO’KHA BBOAUTHU KOMAaHJM.

| & Python 3.4.4 Shell - O ¥
File Edit Shell Debug Options Window Help

Python 3.4.4 (v3.4.4:737efcadf5a6, Dec 20 2015, 19:28:18) [MSC v.1l600 32 bit (In =2
tel)] on win32
Type "copyright™, "credits™ or "license ()™ for more information.

>3

Puc. 9.4. BikHo iHTepnpeTaTopa IDLE
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L

Y nopukiaani 1 mogaHO BUKOHAHHS HAWIIPOCTIININX KOMAaH/I.
ITicna BBemeHHs KOKHOI KOMaHAM HOTPiOHO HaTmckatu Enter.

B ommHOMy pSaAKY MOYKHA BBOAUTH OiJIBIIT HiK OZHY KOMAaHIY
M BiOKpeMJIIOBATU iX Kpamkoio 3 Komowo (mpukjaan 2). OmHy
KOMaHIy MOJKHa PO3MiIIyBaTd y KiJIbKOX pAmkax (Ipurjaanm 3).

Mpuknag 1. Posriiaremo npukJan 4 BUKOHAHHA HAWOPOCTIiIIOTO KOAY B iHTe-
1>2>> S+7 PaAKTHUBHOMY PEXKIUMi.
>>>y =34+59 & &
;>3> y Mpviknag 2. Mpuknag 3. .
: >>> 54 + 27; 134 + 32 Komanay 203/4+5-2%4
>>>y =56.7/3 81 MOJKHA 3aIlliCaTU TaK:
>>>y 45.4 >>> 203/4+5-\
18.900000000000002 ’ 2%4
4775

Mpuknag 4.

Hexait mporpaMHuii Ko TOBHUHEH BUBOJIUTU TyT 3Hark # — 1e KoMeHTap, SIKUHN II0SICHIOE

Ha eKPaH IMOBiJOMJEHHS, 10 MiCTUTD IBa PAIKN:
1 — yueHb
8 knacy.

BuBectu pamox moOBigOMJEHHS Ha eKpaH
MOXKHA 3a JOTIOMOTo0 omeparopa print. Kox mpo-
rpaM¥y MiCTHUTHUME ABI KOMaHIW:

print("A yueHb") # MNepwwnn papgok

print("8 knacy.") # Opyruin pagok

CYTHiCTh KOMAHAM ¥ Ha BUKOHAHHS KOAY He
BILJIBAE.

Ilicna smaxka 3ampoIlleHHS YBOAMMO IIEPIIHT
PamoK Kooy i HaTmckaemo KJasiimy Enter. 3Hak
3aIIPOIIIEeHHA IIEePEeMICTUTLCA Ha HACTYIHUHA
PANOK, IIic/Js SAKOTO YBOAWMMO APYTYy KOMaHIY
i matuckaemo KJasimry Enter. Ha puc. 9.5 Bimo6-
pakeHO AUHAMIiKY IIOT'O IIPOIIECY.

[ & Python 3.4.4 Shell
File Edit Shell Debug Options Window Help

== O X

tel)] on win32
>>> print (" yueHr")
d yuenxs
>>> print ("8 rmacy.")
8 mmacy.

>>> |

Python 3.4.4 (v3.4.4:737efcadf5a6é, Dec 20 2015, 19:28:18) [MSC v.1600 32 bit (In 4]

Type "copyright"™, "credits™ or "license ()" for more information.

Puc. 9.5. luHamika BUKOHaHHA KOfY B iHTEPAKTUBHOMY PeXKIMi

BukoHaTn Kog MoOXHa 3a ao-
nomorot KomaHg Run — Run
Module, yHacnigok yoro otpu-
Maemo y = 11.456666666666667.

Pexxum BukoHaHHA (paiiiaiB mporpaMHOro Konay. B iHTepakTus-
HOMY PeKHMMi ITporpaMHUM Koj He 30epiraerbcs. [Jisg MOBTOPHOTO
BUKOHAHHS KOOy Ioro moTpibHO yBecTum 3aHOBO. Kom, 30epe:xe-
HUN y (aiiai, MOKHA BHUKOHYBaTH OararopasoBo. fAKIo y kKoxai
€ CHMHTAaKCUYHI ITOMUJIKYW, ITPOrpaMa He BUKOHYETHCS, a IOBiJOoM-
JIEHHS TIPO IIOMUJIKM OyAyTh BUBEIEHI Ha eKpaH.

Hns saxpurTs Koxy moTpioHO BuKoHaTu KoMmauny File — Close.
Hns Bigkputrtsa (aiiny caig BuxoHatu Komauzmy File — Open...
i y BiKkHi, m0 BigKpmeTbcsda, BuOpatTu namky [lporpamu, moTim
sHaniTu daiia Pr_10.01 i HaTuCHYTHM KHOIKY BigkpuTtn.
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AnropuTM yBemeHHs IPOrPaMHOIO KOOV

Kpok

Kpok

Kpok

1

2

3

Y cepeposuui IDLE BukoHante komaHau File — New File. Y BikHo Untitled,
WO BigKPUWETbCA, BBeRiTb kofd. Ha puc. 9.6 HaBeleHO Kop OOGUYMCIEHHS

23,4+8
= ——+3(35,5-8)
3HaUYeHHA y: Y=
Y 3-(6-2,5)
[ & *Untitled*
File Edit Format Run Options Window Help
a= (23.4+8)/2+3%(35.5-8) # OfumcneHHa YMCENLHMEA
b = 30/(6-2.50)
v=a/b
print "y = ", y)

Puc. 9.6. Kog o6uncneHHA apudmeTUyHOro Bmpasy

36epexiTb Kopa: BUMKOHanTe KomaHpy File — Save As... Y pesynbrari
BiKpMeETbCcA BIKHO 36epexkeHHA darny. Y uboMy BiKHI BigKpuiiTe,
Hanpwuknag, nanky Mporpamu.

YBegitb iMm'Aa danny, Hanpuknag Pr_10.01, i HaTUCHiTb KHONKY 36eperTu.
Y pesynbtati Gpann Oyae 36epexkeHo y BUrNAfi, AKANA HaBefeHO Ha puc. 9.7.

Lj, Pr_10.01.py - C:/Users/Biktop/Desktop/MMIAPY 8 nora/lMNporpamu/Pr_10.01.py (3.4.4)
File Edit Format Run Options Window Help

a= (23.4+8)/2+3~(35.5-8) # OBumMcneHHa YMCEeAbBHMEA
b = 30/(6-2.50) z H SHaMeHHEMEA
vyv=a/b ¥ = BMpasy

print "y = ", v) # Burenenna pesaynsrary

Puc. 9.7. ®ainn PR_10.01, 36epexennin y nanui Mporpamn

@ 3anuTaHHA ANA nepeBipKU 3HaHb

1

[na yoro npu3HayeHe cepefoBuLle nporpa- 5 Aki OyHKUIT BUKOHYE pefdakTop 3B'A3KiB?

? . .
MyBaHHA: HaBepiTb NpuKnaan BUKOHaHHA KOMaH[ B iH-
AKi cknagoBi cepefoBuLLa NporpamyBaHHA? TePaKTUBHOMY PeXUMi.

AK 3anycTuTn iHTepaKTMBHUA pexkum IDLE? 7 TlopiBHANTE IHTEPAKTUBHUI PEXUM i PEXUM

[na yoro npusHavyeHun TpaHcnATop?

BMKOHaHHA ¢alniB NporpamHoro Kogy.

3aBaaHHA AN CaMOCTIMHOroO BUMKOHaHHSA

1

O6uncnitTb B IHTEPAKTUBHOMY PEXUMI:
(17 +5)/3.3. ﬂ pagkax: 139/8 + 12.5 - 3(11.6 + 2.2).

3 O6umcniTb B iHTEPAKTUBHOMY PEXMMi Yy OBOX

2 O6YMCNiTb B IHTEPAKTUBHOMY PEXUMI:

21.7+5 i32/275.
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3aBaaHHA A9 CAaMOCTIMHOro BMKOHAHHSA

4 BuBepiTb B iIHTEPAKTUBHOMY PEXMMi Ha eKpaH

ﬂnsa pagkn: Mosa Python

€ TapHOI0 MOBOIO.
5 Po3pobiTb, 36epexiTb i BUKOHalTe Koj 06unc- ®

JIEHHA 3HAYE€HHA y:

y=3,75+3~(

Mpuknag 1. YueHs — 1ie &
abcTpaKkTHe IOHATTA, AKe
MOKe OyTH KJiacoM, a yueHb
Cupmopenko IBan abo yueHHIA
Isanenko Karepuma —
KOHKpEeTHEe MOHATTS, TOOTO

€ 00’eKTOM.

MNpuknag 2. BmactusicTh
aBTOMOOiJA color Mo)ke mMaTu
Taki 3HAYEHHS: YOPHUH, Oiamii,
YepBOHUM; BJIACTUBICTH HOMeEpP
Knacy o6’exkra yyeHb CnpgopeHko
IBaH Mo)xke MaTu 3HauyeHHA 1, 2
Ta iH.

L

MNpuknag 3. Ilicna mHaTucKaHHA
y bamkomaTi KHOIKu banaHc
BUKJUKAETHCA BiJIIOBigHMII
OOpPOOHUK IOAil, Y pes3yiabTaTi
YOoro Ha eKpaHi MOKHA
oTpUMAaTU BJACHUII GaJiaHc.

24,8 2
+_

MepeKoHarTeca y NpPaBUIbHOCTI pe3ynbraTy.

6 Po3po06iTb, 36epexiTb i BUKOHalTe Kof 06umnc-
NEHHA 3HAYeHHA y:

43,7+11,5 66,4 2
= +4,1 += |
3+3,3 39,5-12,4 4

)- [NepekoHanTecA y NpaBWIbHOCTI pe3ynbTaTy.

lMpuzadaliime, wjo make o6'ekm.

OG’eKT B 0O'€KTHO-OPIEHTOBOHOMY MpOrpamyBaHHi — Le

@ npeameT, MOHATTA, ABULWE, AKI nofaHi y umoposin dopmi
i Hane)kaTb A0 MEBHOrO KJacy, a TakoX XapaKTepusylTbcA
CBOIMW BNACTUBOCTAMU i MOBefiHKOL0.

BaactuBocTi 00’¢KTa BM3HAUAIOTHCA IOTO arpubyramu, sKi
Ha3WBAIOTh TOJIAMU JaHUX, a MOro IOBemAiHKa — QPYHKIIIMHN ix
OIIPAIIOBAHHA — METOILAMI.

ITig yac BUKOHAHHS IIporpamMmu o0’€KTH 3a3BUUYall 30epiraioTh-
cd B omepaTuBHilT mam’aTri. Beci meromm ompaifjoBaHHA 00’€KTiB
30epirarmoTbesa mosa MexxkamMu 00’ekTiB. OTike, 00’€KTH I'PYIYIOTHCS
B omHOoTUIIHI KJjacu. Kiac — 1me aOcTpaKTHE IOHATTS, a 00’ €KT —
KoHKpeTHe (mpukJan 1).

Koxxuuii 06’eKT Mae imM’d, dAKe 3alUCYyeThCA SK 3BUYAWHUHT
imenTudikarop, Hampuraazn obj, man. KoxkHa BaacTuBicTb 00’€K-
Ta Ma€ IIeBHe 3HAUYeHHs (IpukJaanm 2).

Mopis B nporpamyBaHHi — Ue crnocib B3aemogii mix ob'ek-
Tamu. KoXHa nogia po3nisHaeTbCcA KOMM'IOTEPOM i onpaubo-
BYETbCSA BiAMOBIAHUM OOPOOGHNKOM MOpAii.

IToxii mo:kyTH OyTU 3TeHepOBaHi CHCTEMOIO, HAIPUKJIAL y pasi
IiJeHHA Ha HYJIb, a TaKOMK KOPHCTyBaueM abo iHIImMH ciioco0a-
Mu (IpukrJganm 3)

Y moBi Python e 3HauHa KigbKicTh BOyZOBaHUX 00’€KTiB Bifmo-
BiIHUX KJaciB, AKi He IMOTPiOHO CTBOPIOBATH IIPOTPaMiCTy camo-
MYy, a JIWIIE CJIiJ IpPaBUJbHO BUKOPHUCTOByBaTu. Tak, o0’eKTaMu
e miai umesa, AKi HajesxaTh KJjacy int, mgiticui uwmena (xiac float),
panxku (xkjgac str), crnmckum, Kopre:ki Ta immri. Cami KJacu Tex
€ ob0’eKTamMu.

IIporpamictT y moBi Python Moske He TiIbKH BUKOPHUCTOBYBATU
BOymoBaHi 00’€¢KTH, a U CTBOpIOBATH O0’€KTHU. ¥ TAaKOMYy pasi Ha
IIOYaTKy IIPOTPAMHOTO KOAY CTBOPIOETHCSA KJIAC.



Haiinpocriima cTpykTypa CTBOPeHHS KJaca:

class <im'a knacy>:
<Tino knacy>
Hampurnan,
class Car:
<Tino knacy>

Y Tini kaacy 3asHaualoThCA METOAU, AKi ONpalibOByBATUMYTh

IaHi IPOrpaMHOTO KOIYy.
3arajbHa CTPYKTypa CTBOPEHHS O0’€KTiB:

<im'a ob'ekta> =

Hanopuraazn, Audi = Car(). Ik 6aummo, TyT IapaMeTpu OI'0JIO-

<im’a knacy>([napameTpu])

9.4, MoHsATTS 06'ekTa. .. 187

O6’ektamn y moBi Python

€ TaKOX TaKi rpadiyHi
eflemMeHTU, AK KHoMKK (Knac
Button), nepemukavi (knac
Radiobutton), npanopui
(knac Checkbutton) Ta

iHWI, AKi B geaknx moBax
nporpamyBaHHA, Hanpuknag
y moBi Delphi, Ha3uBaloTb
KOMMOHEHTaMMU.

IIeHHs 00’€KTa He 000B’sI3KOBi. MeTOoau OroJIOIIYyIOTHCS SK 3BHU-

vabini QyHKIII 3a gomomororo iHcTpykiii def.
CTpyKTypa OToJIOIIEHHA METONY:

def <im'a metopy>(self, [iHwi napameTpu]):

o ommHOro MeTOAYy MOKHA 3BepraTtucsa 3 0OaraTbox 00’€KTiB
Kiacy. Ilig uac sBepueHHA 0 MeToxy B mapametp self aBromaruy-
HO IlepemacThcsA iM’a 00’eKTa, i3 AKOro 3MiMCHIOETHCA 3BEPHEHHS
IO IIBOTO METOAY, a B iHIII ImapaMeTpu IepefaloThCA 3SHAUEHHA

L

BiIIOBiTHUX apryMeHTiB.

MNpuknag 4. Ha pwuc. 9.8 HaBemeHO KoOma 00-
YMCJIeHHs ILJIOINI I IlepuMeTpa IIPSIAMOKYTHOI'O

OTXe, noBefiHKka ob'ekTa
BM3HAYAETbCA MOXK/IMBOCTAMM
mMeToay, OO AKOro 34iNCHIOETbCA
3BEPHEHHSA i3 NeBHOro ob'ekTa.

TPUKYTHUKA 3a 3HAUEHHAM WOr0 KaTeTiB.
Y Komi cTBOpPIOETHCA KJac, ABa O0’€KTH i aBa
MEeTO/I .

class Pr_10 _02:
def funcl (self, al, a2):
surface = 0.5%a*b
print ('llnoma = ', surface)

ief func2 (self, al, a2):

return (perimeter)
import math
a = float (input ('K a="1)»
b = float (input ('EKan b=1,))

objl = Px_10 02 ()
obj2 = Px_10 02 ()
objl.funcl (a, b)

# Kom, y sXxoMy CTEODDETBCHA KJlac, AOBa MeTomM i nsa ob'exTH

perimeter = a + b + math.sqgrt (a*a + b*b)

# Kmac 3 imMeHeMm Pr 10 02

# MeTon oBumcnenEa nmomi

# OBuMcneHHA naomi TPUMEYTHMEKA
# BMEeOeHHA SHadeHHA omomi

# MeTon oBumcnenEs nepuMeTpa
# OBumcnenHs nepuMeTpa

# loEepHeHHA pe3yabTaTa

# IMnopTyBasHa Mogyna math

# DBeneHHA SHa4YeHHA KaTeTa a
HA KaTeTa b

# BEeneHHA 3HadeH

print ('llepyerp = ',

obj2.func2 (a,b))

¥V Komi oOuMCIeHHS TJIONI TPUKYTHUKA 371~
CHIOETHCS 3a JoromMororw meromy funcl,
3a gomoMororo wmertomy func2.
Ob6ugBa metonu MaroTh mapamerpu self, al i a2.
3BEepHEHHs g0 wMeromy funcl

mepuMeTpa —

Y mporeci
i3 o0’exkra o0bjl

Puc. 9.8. Ko obuncneHHA nnowi i nepymMeTpa NPAMOKYTHOTO TPUKYTHUKA

imenTudikaTop ob’exra objl,
a #oro

napamerpy self mepemaerbcs BUBOJIWTHCA Ha €KpaH.

napamerpy al me-
pefaeTbca 3HAUEHHA apryMeHTy a, IIapaMeTpy
a2 — 3sHaueHHs aprymeHty b. OOuucieHne sHa-
YeHHs IIJIONII TPUKYTHUKA ITPUCBOIOETHCA 3MiH-
Hift surface, ke 3a momomoroio omeparopa print
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3BepHeHHA OO0 MeTony func2 3aifCHIOETH-
ca iz womaumu print(‘Mepumetp =, obj2.func2(a,
b)). ITapamerpy self mboro meromy mepemaeTbcs
imenTudikarop ob’exra obj2, a mapamerpam al
i a2 — Ti cami 3HauenHa KareriB a i b, 1m0 # y
mporieci 3BepHeHHs 0 MeTony funcl.

Iia obumciaeHHs IepuMeTpa HeoOXiaHo BU-
KOPHCTOBYBaTH (PYHKI[iI0 KOpPEeHA KBaJpaTHOTO
(sqrt), Aaxka micTurhea y momyii math. II1o6 cko-
pucrarucsa 1€ GpyHKIi€0 Moayab math immop-
TYeThCA B NPOrpaMy 3a AOIOMOTOK KOMAaHIU
import math.

O0OuunciieHe 3HAUYEHHS OepUMeTpa y MeTOmi
func2 sa momomororo kKomaHgu return(perimeter)
TIOBEPTAETHCA B KOMAHIY, IO BUKJIUKAJA Il
MeTon, TOOTO y KoMaHIy print, i BUBOAUTHCA HaA
eKpaH.

¥V Koji BBeJleHHS 3HaUE€HHS KaTeTa a 3]ifCHIO-
eThes 3a gomomoror Komauzau a = float(input(‘Ka-
TeT =’)). Y KoMaHi BUKOPUCTOBYEThCS OIEPaTOp

input. Ileit omeparop NPWU3YyNWHAE BUKOHAHHSA
KOOy ¥ OuiKye BBeIeHHs 3 KJIaBiaTypu HeoO0Xim-
HOTO 3HAYEHHS.

ITicia BBemeHHA 3HAUEHHSA CJIiJi HATUCHYTHU
KJaBimy Enter, y pesyibraTi yBemeHe 3HaUEHHA
Oyzie IpUCBOEHO 3MiHHi# a i BUKOHaHHSA KOxy Oy-
e IIPOJOBIKEHO. AHAJIOTIYHO 34iACHIOETHCSA yBe-
IeHHsA 3HaueHHs Karera b.

VYei pgami, mo BBOmATHLCA 3 KJaBiaTypw,
COpUUMAOThCA HAK pAIKoBuil Tun (tTum str).
Hagite y BuUmaaky, SKIo Oyae BBeIeHO IIije
YUCJI0, B JilicHOCTI BOHO Marume Tum str. Iliasa
TIEePEeTBOPEHHA HOro y AiMicHWII THUI y KOMaHIi
BUKopucTano (pyuKIio float.

PesynbpraT BUKOHAHHA IIPOrpaMu:

KaTeT a = 4
KareT b = 3
[lnoma
NepymeTp = 12.0

1]
n
=

IIporpama moBoio Python, ii Ha3MBaIlOTL IPOEKTOM, CKJaLa-

KaTepuHa JlorsuHiBHa HOweHKo —
3aCHOBHMLUA YKPAIHCbKOI KON
nporpamyBaHHsA, aBTopKa OAHIel

3 nepwmx y CBiTi MOB Nporpamy-
BaHHA BMCOKOrO PiBHA, YfleH-Ko-
pecnoHgeHTka HAH Ykpainw.

e€ThcA 3 MOAYJIiB. Momynb — Iie Oyab-AKuii (aia i3 mporpaMHUM
kKomoM. KinbkicTh Takux MomysaiB He oOMeskeHa. OmuH MOIYJIb
Mo:ke OyTU BKJAJEHWH B iHINHWUI, TOOTO 3aCTOCOBYETHCA Oararo-
iepapxiuna cTpyKTypa MomyJaiB. Moayai MOMKYTb I'PYIIyBaTHUCSA B
MaKeTH.

g BUKOPMCTAHHSA OJHOTO MOJYJIS 3 iHIIIOrO IOro moTpPiOHO
migkaounTu (iMmopryBaTtu) B Ieil MOAYJb.

Or:xe, ocaoBoro OOII e kmac i 06’ekr. Kiac — 1me criaamHui
TUIl JAaHUX i3 MeBHUM HabopoMm 3MiHHUX (I0JiB) i QyHKIIi (Me-
TOMiB) OIIpaIlIOBAHHS S3HAUEHb, IO 30epiramTbcA y IIUX 3MiH-
HuX. Ilig yac KOMKHOTO 3BEPHEHHSA A0 KJIACy CTBOPIOETHCA HOBUH
00’eKT — eK3eMILIAP KJacy. ToMmy MOKHA OTpUMATH HEOOMEKeHY
KIJIbKIiCTh €K3eMIJIAPIiB HAa OCHOBi IIHOTO KJIACY.

Mo:kHa BUKOPHCTOBYBATH MOXAYJIL K PO3po0JeHi camocTiiino,
Tak i HaABHI y craHmaprHii 6i0aiorerni moBu. OmuH i3 MomyJiB
€ TOJIOBHUM, 3 HBOTO 3aIyCKAEThCS MPOEKT Ha BuKoHamHsS. IIo6
3alyCTUTU OAWH MOAYJb 3 iHIIIOr0, MOro HEOOXiJHO IIiAKJIIOUUTU
JI0 OCTaHHBOTO (iMITOPTYBaTH).

@ 3anuTaHHSA AN NepeBipKM 3HaHb

1 ToAcHiTb cyTHiCTb TepmiHa «06'eKT» y mnpo- 4 fAki ocobnuBocTi MawTb OO6€EKTM y MOBI
rpamMmyBaHHi. Python?

2 HaBefiTb NpUKIaay BRACcTMBOCTEN Ta 3HAYEHb 5 Ak oronowyTbcA O6'€EKTU i Knacu y MOBI
06'eKTiB. Python?

3 ToAcHITb CyTHICTb Noaii Ta 06pobHMKa nogin 6 Ky CTPyKTypy Ma€ NpoekT moBoto Python?

y nporpamyBaHHi.
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TEMA. PoboTa y cepepoBuLLi NporpamyBaHHA
3ABOAHHA: BukoHaTK B iHTEPaKTMBHOMY pPeXMMi cepefoBuLla
IDLE HainpocTiwi KoMaHaW i KOf B PeXuMi BUKOHaH-
HA ¢alniB nporpamHoOro Kogy.
OBJIAOHAHHA: komn'toTep 3 onepadiniHoto cnctemoto Windows 7
i Buwe, 3 mosoto Python i cepeposuiyem IDLE.
Xia po6otm

ITi0 yac pobomu 3 Komn'tomepom dompumyiimecv npasun Oe3nexu

1  OG6uuciuirs B iHTepakTHBHOMY pexkuMi cepemosuina IDLE:
a) 156.5 + 21.6; 6) 378 : 5; B) 584 * 13.

2 OO6uwmciiTh B iHTepakTHBHOMY pexkumi Bupasu 48 — 21 / 3.5
i 263 * 5 — 4.1. O6ugBa BUpa3u 3AIUIIIThE B OJHOMY PAIKY.

3  O06uHCIiTHL B iHTepAaKTHBHOMY PEKUMi 3HAUEHHS BUPa3y
753 — 3.1 * (54 + 32.5) + 774 / 6.
Bupas zanumrite y ABOX pagKax.

4  OOUYMCHITH B IHTEPAKTHUBHOMY PEXKMMI:
y = 28.6 + 41 * 3.5.
5 OGuwnciiTh B iHTEPAKTUBHOMY PEMKKMi:
y =(96.7T + 8.25 * 3.7) / 6.2.
6 Po3pobiTh KOJ O0UMCIeHHA 3HAUEHHS BUPA3y
112,6+85-4,2
(96,7+8,25-3,7)-2,1

7. JoBepiTh, WO OTPUMaHUM
7 yBe,Z[iTB Kong, 36epe>Rin fIOI‘O, BUKOHAaITe. pe3ynbraT € NpaBUIbHUM.

8 PospobiTh KOn i3 NPUBITAHHAM 3 JHEM yUYUTeNd. YBemiThb,

30eperkiTh i BUKOHANTE KOZ. 8. MepeKoHalTecs, Wo Koa
° 7

9 Po3pobiTh KOJ O0uYMCIeHHSA 3HAUeHHsS BHPA3Y: GYHKLIOHYE NPaBUbHO.
78,5-(43,8+52,6)-32
45,7+23,9
3,2
10 VYBexniTh, 30epekiTh i BUKOHANTE KOI.

10. JoBegitb, Wwo Kop ¢yHKLio-
HYE NpPaBUJIbHO.

11  BakpwuiiTe Qaitn Komy. 3aBaHTa)KTe HOro i BUKOHAMTE.
11. MMepekoHanTecsa, wWo

3po06iTh BUCHOBOK IIPO JOIiJBbHICTH BUKOPUCTAHHSA iHTEpaK- . .
OTPVMaHO TOW CaMMWI pe3ynbTar.

TUBHOT'O PEKUMY Ta TepeBaru pPe;XkuMy BUKOHAHHSA (ailjiB.

BukoHante TectoBe
3aBAaHHA 3 aBTOMATUYHOW
nepesipKotlo pesynbraty
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CnouaTtky BCi gaHi
NepeTBOPIOIOTbCA Y ABIMIKOBUN
Koph, a noTim 36epiraioTbcs

" onpauboByloTbCA. [nA
BinoOparkeHHA abo BiATBOPEHHS
[aHVX BOHW, HABMaKW,
nepeTBOPIOOTLCA i3 ABIMIKOBOro
Kody B TEKCT, 3BYK TOLLO.

Y Python icHytoTb 6a30Bi
00'ekTHI TMNK (BOYAOBaHI
B CaMy MOBY) i Tvnu, AKi
pO3p0obAE Nporpamicr.

%,

lneHTNdIKaTOpOM He MOXYTb

6yTV KNIOYOBI C/IOBa, HanNpuknag,
print, input, in, for, import Ta iHwi,
a TaKoX Ha3BW OYHKUIN (sqrt, sum
Ta iH.).

MNpuknag 1.

Ilpasunvri imenTudiraropu:
mas_1, V, beta.

HenpasuavHi igerTudikaropu:
23ab, 45, a-m, cd?a.

lpueadatime, Aki munu OAHUX 8U BUKOPUCMOBY8AJsIU 8 none-
peoHix Knacax.

Komir’rorep Moxke ompaliboByBaTu Hu@pPOBi, TeKcToBi, rpadiu-
Hi, 3BYKOBi maHi TOIIIO.

DaHi B iHbopmaTuLi — e BigomocTi, nogaHi y dopmi, npu-
JaTHI anAa ix 36epeXeHHA 1 onpaLlloBaHHA B KOMM'loTepi.

Hawui mMaroTh THN, AKUA BU3HAUa€e MHOMKWHY 3HaueHb i omepa-
i, 1110 MOKYTh BUKOHYBATUCA HaJ HUMHU. THUII BU3HAYAE TAKOXK
CTPYKTYPY OaHUX i obcar mam’saTi, HeoOXimHui nasa ix 36epiras-

Hsa. PosrimaHemo, AK mogiiaiorh Tunu gauux (puc. 10.1).

Tunu gaHux
MpocTi ckanApHi CTpyKTypOBaHi (arperaTtHi)
TANN JaHUX TANWN JaHUX
CraHpapTHi Tvnu gaHux, Aki
TUNW JaHUX BM3HAYaE KOPUCTYBaY

Puc. 10.1. Knacudikauia Tunis gaHux

¥V wmoBi Python BuKoOpmcTOByeTHCA AWMHAMiuHA Tumisaiia npa-
Hux. lle os3Hauae, M0 He IOTPIOHO OroOJIOIIYBATH THUMI OAHUX,
BiH BU3HAYAETHCA 3a 3HAUEHHAM CAMHUX JaHUX. YCi TUOU TaHUX
y Python mopatorbcss y dopmi o6’ekTa meBHOro KJacy. Hampwu-
KJag, I[ijJi urcJja BU3HAUYAIOTHCA KJacoM int.

Ilix wac BUKOHaHHA HOpPOrpaMu HaHI MOXKYTh 3MiHIOBATUCA
abo OyTw He3MiHHUMU, TOOTO B IIPOrpaMyBaHHi iCHYIOTH 3MiHHI
A KOHCTAHTHU.

3MiHHa B nporpamyBaHHi — Lie MeBHa AiNAHKa Nam'aTi (Ko-
MipKa nam'aTi), AKa No3HaYyaeTbCA imeHeMm (ineHTudikaTopom)
i y AKin 36epira€TbCA 3HaYEHHA NMEBHOrO TUMy, HampuKnag
4YnCaIo, C/I0BO TOLO.

InenTudikarop 3MiHHOI CKJIamaeThCcsA 3 JIATUHCBKUX OYKB,
nudp i 3HaAKIB HmigKpecieHHAd.

Ilepimum cuMBOJIOM B iMeHi He Moske OyTu mudpa (mpuraan 1).

OpgHakoBi iMeHa Ha Pi3HUX pericTpax COPUIMAIOTHCS AK PisHI
imrenTudirkaropu. Tak, Masa i masa € pisHuUMEU igeHTHUDIKaTOPAMU.



HepominbHo KopHcTyBaTUCA Ay:Ke MOBTMMU Ta JAY:KEe KOPOTKUMU
imenamu. BaskaHo BuOupaTu ocMHUCJIeHI iMeHa, HAITpUKJIaL IITBUI-
KicTh pyXy MOKHA IIOBHAUUTU 3MiHHOKI V, 3HAYEHHA CYMHU —
3MiHHOIO Suma.

IIpoctumu BOyZmoBaHMMU THIaMHU JaHUX y MOBi Python e mimi
umcia (int), mificui uucaa (float), soriuni maui (bool) (mpuraaz 2).
Iukosnu mo mpocTuX BIAHOCATH i PAAKM cUMBOJIB (TuUm str), xoua
B JilicHOCTi Ile CKJIaZHUN TUII AaHUX (IPHUKJAL 3).

[ mpuCcBOIOBAHHA 3HAUYEHb 3MiHHUM BUKODPUCTOBYETHCS OITE-
paTop IPUCBOIOBaHHA, AKUH y MoBi Python mosmauaeTbca 3Haxom
nopiBHIOE (=).

CTpyKTypa KOMaHAY ITPUCBOIOBAHHA:

<iM'a 3MiHHOI> = <BMpa3>

Komamma BUKOHYETbCS §¥ TAKOMY IOPAAKY: OOUMCIIIOETHCA 3HA-
YeHHsA BUpa3y, AKe IIOTIM IITPUCBOIOETHCA 3MiHHIN (IpukJganm 4).
Haiimpocrimmum BUpasoM MOKe OyTH KOHCTAHTA.

>>> suma = 429 # 3MiHHa suma mMa€ Tun int i 3HaueHHa 429
>>> a_1 = 321.76 # 3miHHa a_1 mae tun float i 3HaueHHA 321.76
>>> slov = «npuHTep» # 3MiHHa slov mae Tvn str i 3HaYUeHHA NpuHTep
>>> cd = False # 3miHHa cd mae Tun bool i 3HaueHHA False

Mpuknan 4.

3asHaumMo, IO IIiCJsT BUKOHAHHS oOllepaTopa IIPUCBOIOBAHHS
y sMiHHiN 30epiraerbca He caM O0’€KT (3HAUeHHs), a JIUIIEe IIOCHU-
JaHHA Ha HHOTO, TOOTO aapeca KOMIpKM mam’aTi, y AKif 30epira-

€ThbCA O00’EKT.

# CTBOpIOIOTHCA HIOW ABa 06'EKTU
# BuBepgeHHs 3HauveHb a_1 i a_2
# [1Biui BMBOOATbCA 3HAaUEHHA OAHOro o6'ekTa

Mpuknag 5.
>>>a_ 1 =a_2 = [32, 55]
>>>a_l,a_2
(32, 55], [32, 55])

Y mpuksani 5 obuzaBi 3MiHHI MaloTh OJHY H Ty camy ajapecy
nam’sari. ToMy peaJibHO CTBOPIOETHCSA OAUH 00’€KT, 3HAUCHHS AKOI'0
BuBOAATHCA ABiui. IIlo6 mepekoHaTHCsA B IbOMY, 3MiHUMO OIHE 3i
3HaUYeHb 00’eKTa a_2 (HyMepallis eJIeMEeHTiB Yy MOBiI NOUMHAETHCS
3 HyJs) i mepeBipuMo 3HaueHHS 00’€KTiB:
>>> a_2[0] = 100 # 3MiHa 3Ha4yeHHA HYNbOBOrO enemeHTa
# ob'ek Ta a_2
# BuBefeHHA 3HaueHb a_1 i a_2
# 3HauyeHHA 3MiHHKMX a_1 i a_2 ofHaKOBI,
# xoua 3HauyeHHA a_1 He 3MmiHIOBaNocA

>>>a_1,a_2
([100, 55], [100, 55])
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L

Mpuknag 2.
IIpocti Tunm manux:

231, 77

. [iicwi uncna (float) 3175, 5.25

Jloriuni pani (bool) : True, False

Mpuknag 3.
Panku: "Ykpaina', "cucrema".

HeHb nporpamicTta

CBATKYIOTb Y 256-11 AeHb

pOKY (y BMCOKOCHUI

piK Ue 12 BepecHs,

a B HEBUCOKOCHU —

13 BepecHsA). AK BU AymaceTe,
yomy obpaHO came Len AeHb?
Bunbip noAcHETbCA TUM, WO Le
UYMCIO CMMBOJTIYHE, BOHO TiCHO
nos’a3aHe 3 KOMM'loTepamu,
ane He acoLilETbCA

3 KOHKPETHUMU ocobamu um
Kodamu criedianbHocten. Ynucno
256 BignNoBiga€ KinbKoOCTi
CMMBOJIIB, IKi MOXHa nogaTu 3a
[ONMOMOroto ofHOro 6GalTa.
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AnaH Kepric Ken —
AMepUKaHCbKMI iHpOpMaTUK,
BiJOMMI CBOIMWN NpauAMM

B rany3i OOI[l, npe3ugeHT
AOCNIJHOrO IHCTUTYTY
B'tonoiHTa, ag'toHKT-
npodecop iHpopmaTmKM

B KanipopHinicbkomy
yHiBepcuTeTi (CLUA). Ken
yBarkaB, L0 HaMKpaLmin cnocié
CNPOrHo3yBaTn ManbyTHeE —
BMHAWTK KOro.

L

Mpviknag 7.
>>>a_1,a_2 =183, 57
>>>a_1,a_2
(183, 57)

Mpuknag 8.
>>>a_l,a_2, *a_3 = (8, 23, 4, 32, 5)
>>>a_1,a_2 a_3
(8, 23, [4, 32, 5])
>>>a_1,*a_2,a_3 = (7 2, 13, 25)
>>>a_1,a_2 a_3
(7, [2,13], 25)

AMepuKaHCbKa po3pobHuLA

M3 Pagia Oxon MepnmaH

CTana nepLuoto, XTo rnoyas
HaBYaTX NPOrpamyBaHHIO JiTen
mMonopaworo Biky. BoHa po3pobuna
ONTAYY BepCilo HaBYaNbHOI
po6oToTexHiuHoi moBu LOGO
(Ha3zBaHy TORTIS).

fx GaumMmo, 3HAUEHHsS a_1 He 3MIHIOBAJIOCA, a O0’€KTU TAKOMK
MaOTh OJHAKOBI 3HAUEHHS, TOMY II0 BOHM MAaOTh OJHAKOBY
agpecy. s Toro mo6 0o0’eKTM MaJju pPisHi 3HaUeHHsS, HEOOXimHo
MIPUCBOIOBATY 3HAUEHHS OKPEMO KOKHOMY 3 HUX.

HJis mepeBipKHM TOTO, UM IIOCUJIAIOTHCSA 3MiHHI Ha ommH i TOi
camuii 00’ekT, cayrye omeparop is. Ileit omepaTrop moBepTrae 3Ha-
YeHHsI True, AKINO 3MiHHI IIOCHJIAIOThCS HA ONUH O0’€KT, i 3HAa-
yenHsa False, axio imakime (umpukiaan 6).

Mpuknag 6.
>>> a_1 =a_2 = [56, 20] # lNepeBipKka NOCMNAHHA 3MiIHHUX Ha OAWH
>>>a_lisa_2 # i TON camuin oO'eKkT
True

OgHUM OomIepaTopoM NPUCBOIOBAHHS MOYKHA IPUCBOITA 3HAUEH-
HA JEeKiJTbKOM 3MiHHUM. ¥ TakoMy pasi 3MiHHI 1 3HaueHHA Bif-
OKPEeMJIIOIOThCA KOMOIO OfHE Binm omHOoro (mpukJjaan 7).

KinbKicTh 3HaUeHb B OIepaTopi HIPUCBOIOBAHHA MOMKe OyTHU
0iJIBIIIOI0 3a KiJBbKicTh 3MiHHUX. ¥ TAKOMY pasi B IlepeJiky 3MiH-
HUX BUKOPUCTOBYETLCSA CHUMBOJI 3ipouka (*). 3mimHa, mepen sSKOO
posTallloBaHMUU IIefi CHUMBOJI, OyJe MiCTUTH yci 3aiiBi sHaueHHS

(mpurJiang 8).

# 3miHHa a_3 Habype 3HaueHb 4, 32, 5

# 3miHHa a_2 Habypae 3HauveHb 2 i 13

Tun gaHux, 1m0 30epiralTbcsa y 3MiHHUX, MOMKHA MepeBipuTu
3a pomomoroio GyHKIII type(im'a 3miHHOI) (mpukiazn 9).

L

Mpwviknag 9.
>>>a_1 =171
>>> type(a_1) # BusHauyeHHA TNy 3MmiHHOI a_]1
<class 'int"> # 3MiHHa a_1 nocunaetbca Ha Tvn int

JJ1a KOYKHOTO KOHKPETHOTO THUNY HAaHWX iCHYE CTPOTO BU3HA-
yeHnil HaOip omepalliif, AKi MOKYTh BHUKOHYBATUCS HAJ HUM.
Hanpuraazn, gas gapmx tumiB int i float mosxHa BHKOHyBaTu
apudmMeTHUHi omeparrii.



Cupoba BUKOHATU, HAIPHUKJAJL, OIepallilo JoZaBaHHS I[iJIOTO
yucaa U pAgKa:

npus3Bene 0 BUBENEHHA IOBiIOMJIEHHS TIPO CHUHTAKCHUYHY IIO-

MUJIKY.

15 mepeTBOPEeHHA OMHOTO THUNY JAHUX B iHIMUHA y MoBi Python
3aCTOCOBYIOThCA crenianbHi (GyHKIii. [lasi pos3rasaHeMO OCHOBHI

>>> 43+"25"
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3 HUX.
QOyHKUia Onwuc Mpuknapg
bool([o6'ekT]) MepeTBOptloE O6'EKT B NoriyHmid Tun. 3 npuknagy sBua- : >>> bool(0), bool(21), bool([9, 13]),

HO: AKWO OOG'EKT AOPIBHIOE HYMO abo MOPOXHIN, re-
HepyeTbCA 3HaueHHA False, iHakwe — 3HaueHHA True

bool(llll)l bool(ll6iTll)
(False, True, True, False, True)

int([o6'exT MepeTBOpioe 06'eKT y uUine umcno. Cuctema uymcneH-
i [, <cnctema  HA, y AaKy Oyae nepeTBopoBaTUCA OO'EKT, MOXe OyTu
© yncneHHa>]]) ¢ 1IeCATKOBOIO, BiCIMKOBOIO, LWICTHaAUATKOBOW. 3a 3a- !

MOBYYBAaHHAM — [OeCATKOBa CUCTEMaA

>>> int(93.35), int("25")

- (93, 25)

float(uine uncno

MepeTBOPIOE Lile uncyio abo PAAOK y UMCNIO AiACHO-

>>> float(41), float("45.25")

abo papoK) ro Tuny

(41.0, 45.25)

>>> str(23), str([55, 7])
(23, “[55, 71)

@ 3anuTaHHA ANA nepeBipKM 3HaHb
1 TMoAcHiTb CcyTHiCTb AuMHamiuHOlI TuMi3auii ga-
HUX.

2 Ha3BiTb NpoCTi TMNK BOYJOBAHVX JAHUX MOBU
Python.

3 3a pornomMorol AKOro onepatopa 3MiHHUM
NPUCBOIOIOTLCA 3HAYEHHA?

B

Lo Ha3mBaloTb AaHUMK B MpPOrpamyBaHHiI?

5 3a saKknMK O3HaKamu KnacudikyoTb AaHi?

o)}

AKi obMexeHHA iCHYTb Ha igeHTUdiKaTopwu
3MiHHUX?

7 o Ha3uBaloTb 3MiHHOI B MPOrpamMyBaHHi?

3aBAaHHA AJI9 CaMOCTIMHOro BUKOHAaHHSA

1 TMMpuceoiite ABOM 3MiHHUM 3HaueHHA 67.34
i 31. lpeHTUdiKaTopy 3MiHHMX BMOEPITL Camo-
CTilHO.

2 TpboM 3MiHHVMM MPWUCBOWTE OLHUM OMepaTto-
pOM MPUCBOIOBAHHA 3HavyeHHA 76, 3216, 563.

3 JlosegdiTb, WO MicnA BMWKOHAHHA ofepaTopa
>>>a_1l=a_2=a_3=1[23 5 101]

ﬂ3MiHHi O6ynoyTb MOCUNIATUCS HA OAUH OG'EKT.

4 CnpoOyiiTe BMKOHATW! onepaTop

>>>a_1,a_2, a_3 = (65, 24).

MNpoaHanisynTe NOBIJOMNEHHA, AKe BU OTpU-
MaeTe. 3HandiTb i BUAANiTb NOMWUIKY B LbOMY
onepartopi.

5 BuKoHanTe onepatop

® >>> a_1, *a_2,a_3 = (9, 14, 23, 18, 213).
HoBegiTb, WO pe3ynbTaT, AKUN BU OTPUManu,
NPaBUIbHAM.

6 3anuuwiTb onepaTtop NPUCBOIOBAHHA TaK, W06
3MiHHa a_1 Habyna 3HaueHHA 43, 3MiHHa

. a_2 — 3HayeHHA 231 i 3MiHHa a_3 — 3HaueH-
HA 8 i 83.
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[oHATTA BUpa3y

B MporpamMmyBaHHi Bianosigae
MOHATTIO BUpa3y B MaTemMaTtuui.
3ane)kHo Big TMNY OTPMMaHOro
pe3ynbTaTy PO3pPi3HAIOTb BMpPa3m
apUOMeTUYHI, NOriYHi, pPAOKOBI
Ta iH.

AKi 0CHOBHI cKknaoosi micmume apugpmemuyHul 8upas i akud ic-
HY€E npiopumem BUKOHAHHA dpugmemuyHUX onepayil y eupasi?

IIpuragaemo, 1o no0 apudMeTHYHUX omepariiii y moBi Python
HaJIe)KaTh omepartii momaBawHA (1), BigHiMaHHA (—), MHOMKEHHSA
(*) i mimenns (/).

SAxmoro apudgmernuHi omeparrii BUKOHYIOThLCSA HAM IMiauM i mifi-
CHMM 4YHCJIaMH, TO IliJie YKCJI0 Oy[e CIOUaTKy MepeTBOpeHe Ha
OiACHUU THUII, a IIOTIM BHUKOHYBATUMETbCsS Omepallis Hajm mifCHU-
MU yucjaMu. PesynabraToM omepariii y mpoMy BUIaAKy Oyae dwuc-
JO miticHOoTO THITy. PesyiabraTroM omeparlii AijleHHSa 3aBxKIu Oyae
YMCJIO MiiICHOTO THITY.

Oxpim apumeTnuHUX omepalliii, y MoBi Python 3acTocoByioTh-
cA Taki omeparii:

Onepauin lNo3HaueHHA Mpuknapg
Llinouncnose gineHHA // Y pe3synbraTi BUKOHaHHA onepauii: 22.0//3.0
(6e3 ocTaui) OTpPUMAEMO pe3ynbTaTt 7.0
HineHHa 3a mopyne % Y pe3synbraTi BUKOHaHHA onepauil 14%3 oTpuMaemo
(ocTayva Bifg gineHHs) pesynbraT 2
MNigHeceHHA Jo cTeneHs ** Y pe3ynbTaTi BUKOHaHHA onepadii 10¥*3 oTprumaemo
pe3synbrat 1000

KoxHun onepatop moxe
BMKOHYBaTW onepauii Hag
CTPOro BU3HaYeHUMU AN
HbOro TUNamm onepaHzis.
3anexHo Big TNy o6'eKTiB, Hapg
AKMMW BUKOHYIOTbCA onepauii,
ornepaTopu rpynyTbca

B apuUdMETMYHI, NOTiuHi,
MOpPIBHAHHA, NMPVCBOKBAHHA
TOoLO.

YV wmoBi Python BuKOpuCTOBYIOTHCA apmdMeTHUHi omepaTropu
3 TIPUCBOIOBAHHAM:

OO6'ekTW, Hap SAKMMMK BUKOHYIOTbCA apudMeTnyHi onepadii,
Ha3uMBalTb onepaHAamu.

Han omepammamMu MOKHA BHKOHYBATHU oOIllepallil IMOpPiBHAHHII.
OtmepaTopu TOPIBHAHHS TOPiBHIOIOTH 3HAUEHHA O00’€KTa, AKUI
posTaloBaHO JiBOpPyY BiJ omepaTopa, 3i 3HaueHHAM O00’€KTa,
SAKUHA PO3TAIIIOBAHO IIPABOPYY BiJa IILOT'O olepaTopa.

SKio Bamama yMoBa BUKOHYETHCS, IIOBEPTAETHCA SHAUEHHSA
True, imaxkme — False.

Ckian, mMosHAUEHHsS i NPUKJIAAU BUKOPUCTAHHSA OIEpaIliii mo-
PiBHAHHS HaBeIeHO B TAOJIMILi:
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lNMo3HauyeHHA Ha3Ba lMoAcHeHHA Mpuknap,
== [opiBHioe AKLO 3HayeHHA onepaHfAiB OAHAKOBI, TO NOBEPTAETbCA >>> 33 ==
3HauyeHHsa True, iHakwe — False False
= He popiBHioE | AKLWO 3HauYeHHA onepaHAiB HEOAHAKOBI, TO NMOBEPTAETbCA >>> 24 1=7
3HauveHHsa True, iHakwe — False True
> binbwe AKLLO 3HAYeHHs1 onepaHAa 3/iBa Ginble 3a 3HAYEHHS >>> 13 > 41
onepaHja cnpasa, TO NOBEPTAETbLCA 3HaUeHHA True, False
iHakwe — False
< MeHwe AKLWO 3HayeHHA onepaHAa 3MiBa MeHLIe 3a 3HAYeHHA >>5< 8
ornepaHfja CnpaBa, TO NOBEPTAETbCA 3HAaYeHHA True, True
iHakwe — False
>= binbwe abo AKWoO 3HauyeHHA onepaHga 3niBa Ginbwe abo AOpiBHIOE >>>9>=9
JOpPIBHIOE npaBoOMy, TO MOBEPTAETbCA 3HaUYeHHA True, iHakwe — False True
<= MeHwwe abo AIKILO 3HAYEeHHs omnepaHAa 3/iBa MeHLe abo AOpiBHIOE >>> 17 <=5
[OPIBHIOE npaBoOMy, MOBePTAETbCA 3HaueHHA True, iHakwe — False False

ApupmernuHi BHpasu CKJIALAIOTHCA i3 apupMEeTHUUHHUX OIe-
pamiii, omepaHmAiB, (GYHKIIA 1 KpyriImx [OYKOK, HaIIPUKJIAI:
y = 4.5%a + (a*b — 3.1%c) / 2.2.

Omepariii B apudMeTHUHOMY BHpPasi BUKOHYIOTHCA 3 ypaxy-
BaHHAM 1X IIpiopuTeTry, a omeparii, 1110 MaTh OJHAKOBUU IIPio-
puTeTr, — y HOPAAKY IX PO3MillleHHA (3J1iBa HAITPABO).

Y nepuly uyepry BUKOHYIOTbCA
oriepadii B Kpyrnux

OyXKax. KoxHin gy»ui, wo
BiJKPVBA€ETbCA, Ma€ BignosigaTun
OYXKa, WO 3aKpMBAETbCA.

L

MNpuknag 1. Ha puc. 10.2 300pakeHO0 Kom 00-
YNCJIEHHS 3HAUeHHA ¥,

a= 23 a
b = int (input ('YeecTu 3HadeHHA b

v = 3.4%(2.1%a + 4*b) /2.5

print ('y " ¥)

Puc. 10.2. Kog obumncneHHA apndmeTnyHoro Bupasy

Tyt input — omeparop BBemeHHA. Bin mpusy-
NUHAE BUKOHAHHS KOAY W OUiKye BBEJeHHS 3HA-
yeHHA 3 KJaaBiaTypu. Iliciia BBegeHHA 3HAUEHHA
cJim HaTUCHYTH KJaBimty Enter, i BuKoHaHHSA
KOy IPOJOBXKYETHCA 10 IIOBHOT'O 3aBEPIIIEHHH.

Vei mani, 1m0 BBOOATHCA 3 KJaaBiaTypu, € TH-
mom str. Tomy BoHuM mepeTBopeHi Ha Tum int.
PesynbpraT BUKOHAHHA ITPOrpaMU:

YeecT™u 3HaueHHa b 4

vy = 87.44800000000001
s ompalffoBaHHA UYWCJIOBUX maHUX y MOBi Python e cran-
IDapTHi mignmporpamu, oopMJieHI y BUIVIALL (PYyHKITi:
DOyHKuiA Onwuc Mpuknapg

- round(<uncno>[, <kinbkicTb
: 3HaKiB nicna Komu>]))

lNoBepTae uncno i3 3a3HavyeHow >>> round(8.234, 1)
KinbKkicTio undp nicna Kommu 8.2

>>> abs(-86)
86

- abs(uncno) MNMoBepTae abcontoTHe 3HAYEHHA
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DOyHKuUiA

Onnc

Mpuknapg

pow(<4ncno>, <CTyniHb>)

[MoBepTae uncno B cTeneHi

>>> pow(10, 3)
1000

max(<uncna yepes Komy>)

HOBepTaE MaKCcMaJibHe 3Ha4YeHHA

>>> max(13, 45, 7)
45

min(<uncna yepes Komy>)

[NoBepTae MiHiManbHe 3HayeHHA

>>> min(8, 3, 6)

3

MNoBepTae cymy uucen >>> sum([3, 5], 13)
i MOYAaTKOBOroO 3HAYeHHSA 21

L

i3 BUKOpUCTAaHHAM BOYJOBAaHUX y MOBY (DYHK-

sum([<umcna>], <noyaTtkoBe
3HAYEHHa>)

MNMpuknag 2. Ha puc. 10.3 300pakeHo Kox 00-

( 343 1 2|b |) il oIIpaIlloBaHHsA UMCEJI.
YUCJeHHA y, Je Y = b2 ,
a = int (input ('V=e ")) #Beene
b = float (input ('VBecTM SHaueHH) "}) #Beene
v = (3*pow(a,2) + 2*zbs(b))/pow(b,2) - a #OBuuc
print ('v = ', round (v,2)) #Buseness

Prc.10.3. Kog o6umncneHHa apndmMeTnyHOro B1mpasy 3 BUKOPUCTaHHAM QYHKLUIN

YBecTu 3HaueHHg a 3
YBecTu 3HaueHHa b 2
vy = 18.25

PESYJIBTaT BHUKOHAHHA IIpOrpaMmM:

Kpim ommcanmx GyHKIiH, y MoBi Python icmyrors i immmi
GyuKOil gasa poboTy 3 uMcCIaMHU, AKI MicTaThCcA y MoOLyJi math.
Ieit Moxynb MICTUTHL TAKOXK JedAKi KOHCTAHTH, HAIPUKJIAL, Pi,
e. Ilnsg BUKOPHMCTAHHA KOHCTAHT i (PYHKIIA IILOTO MOIYJS HOTO
HeoOXigHO iMIOpTyBaTHM y HporpamMy 3a IOIOMOI'OI iHCTPYKILiI
import math. Posrimsmemo Haity:kuBaminii ¢GyHKII Momyas math:

=

Micna Toro Ak Bigo BaH

Poccym po3po6us mosy Python DyHKUis onuc Mpuknag
(npnbnnsHo y 1991 poui), . ; .
. . sqrt() KopiHb KBagpaTHuiA >>> import math
BiH BUKNaB ii B iHTEepPHeT.
MoBa Python cnopgob6anacs >>> math.sqrt(77)
yzhon ¢ : 8.774964387392123
nporpamictam i noyana BifbHO -
noWMpIoBaTNCA. TaKUM YMHOM, log10() Jlorapudm pecATkoBuin >>> math.log10(25)
[0 PO3POOKM NPUEAHANOCS BXe 1.3979400086720377
CNiBTOBAPVCTBO NPOrpamicTiB. ceil() Hanbnuxue 6inblue uine >>> math.ceil(29.3)
Y cepeiHbOMy KOXHi 2 un 2,5 30
POKY 3'ABNAETbCA HOBA Bepcis floor() Haitbnmxue meHwe uine >>> math.floor(3.71)
MOBW. 3
fmod() OcTava Big AineHHA >>> math.fmod(17, 3)
2.0
factorial() : ®akTopian uncna >>> math.factorial(6)
720
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Dyukimii a1 pobOTHM 3 BUIAAKOBUMU YHCJIAMH MIiCTATHCSA
B moxyai random. Ileit momyab Tako:k HeOOXigHO imMmopTyBaTu
B IporpaMy 3a [IOIIOMOT0i0 KoMaHau import random. Posrisaemo

Halty:xuBauinr GyHKIl Mmomyas random:

DOyHKLia Onuc

Mpuknapg

random.random()

leHepye Bunagkose umcno Big 0.0 go 1.0

>>> import random
>>> andom.random()
0.5432200164843041

uniform(noyvaTok,
KiHeLb)

[eHepye piicHe BMMagKoOBe 4YMCNO Y Aiana3oHi Big
«MOYATOK» A0 «KiHEeLb»

>>> random.uniform(1, 10)
5.342462615004567

randint(noyaTok,
KiHeLb)

l[eHepye uine BMNagKoBe YMCO Y AianasoHi Bif «no-
YaTOK» OO0 «KiHeLb»

>>>random.randint(3, 12)
8

choice(nocnigoBHicTb)

Brnbupae 3 nocnifoBHOCTI (pAfKa, CnMcKy) BMNagKo-

>>>random.choice ("knaiaTypa")

i1

B

BUI enemeHT

MNpuknag 3. Ha puc. 10.4 maBemeHO Kop 00-

YWCJIeHHA Y, e y=a3+\/3ab +4a, i3 BUKO-
puctanuaAM (YHKIIH moxmysaiB math i random.

OrpuMaHUN pPe3yJbTaT MHOMKUTBCS Ha ITijie BU-
majgKoBe umcao B piamasoHi Big 2 mo 10 i Big
HBOTO OepeThcA HaAWOMMIKUe ITije.

#IunopryBaHHEa Moayaa math
#IunopryBarsEa Momyna random

SHadYeHHA 3MIiHHINW
SHaueHHAa a

import math

import random

b =4 #[IpuceopEasEA

a = float (input ('VeecTH =xHauexHsEz a ")) #Bemenenna

v = pow (a, 3) + math.sqgrt (3*a*b + 4%*a) FOOumcneHHa BEUPa3y
¢ = random.randint (2, 10)

print ('Bunagxoee uwmcao = ',cC)

vyv=y *c

print ('y = ', ¥)

v = math.floor (v) nine
print ('yvy = ', ¥)

#ezepyBalHEa BEMOAOKOBOTO 4YMCHa
#fBuseneHHEA BEMOAOKOBODO YMCHa
17 SHadeHHA Ha BEMMOaNOKOBS YMCHO

EHHA PEe3yILTATY MHOXEHHA

Haubmmxuono uinmorno

Prc.10.4. Kog o6umncneHHa 3HaYeHHA BMpPa3sy 3 BUKOPUCTaHHAM MmogyniB math i random

YBEecTM 3HadeHHA a 3

Pesynbrar BUKOHAHHS IIPOTrPaMU:
y =

vy = 237

Bunagxoee 4uMcio = 7
237.49742261192856

@ 3anuTaHHA ANS nepeBipKku 3HaHb

1 HaBepiTb npuknag AineHHs uymcen 6e3 ocTaui.

2 TloAcHiTb MNOPSAOK BMKOHAHHA orepaTopa
NPYUCBOOBAHHA.

3 flKk BUKOHYIOTbCA onepaLii NopiBHAHHA?

AKi cknagosi MicTATb apudmMeTnyHi BMpa3un?
fIK BMKOHYETbCA onepaTop input?

AKi ocHOBHI OYHKUiT MicTUTb Mogynb math?

N O i b

AKi ocHOBHI OYHKUIT MicTUTb mogynb random?
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3aBaaHHA AN CaMOCTIMHOro BUKOHaHHS

1 B iHTepaKTVBHOMY peXuMi 06YMCniTb KOpiHb S Po3po6iTb KoL O6YMCNIEHHA 3HaueHHA Y, Ae

KBagpaTHun i3 67.

2 B iHTepaKTUBHOMY peXxumi obumncnitb 6%,

, | pOineHHAa noro Ha uine BuU-

®,- Va’ +2,5b

0,5(a+b)

3 Po3po6iTb KOO OGUMCNEHHS KOpPEHA KBagpar- nagKkoBe YMCfo B fianasoHi Big 3 go 7.

ﬂHOFO i3 cymmn uncen 54,7 i 326,57.

6 Po3po6iTb KO 06UYMCNIEHHA CyMU TPbOX BU-

4 TeHepyloTbCA f[Ba LiNMX BUMAAKOBMX UMCNa ® MapKoBuX uncen y pianasowi sin 7 Ao 15 i su-
B AianasoHi Bin 5 Ao 12. Po3pobitb kop 06- 3HAHEHHA IX CEPEAHBOTO 3HAYEHHA.
aqmcneHHﬂ IX CyMW i KOpeHA KBafpaTHOro i3

CyMI.

HuHi Python — opHa

3 HaMMonynApHilIMX MOB
NporpamyBaHHA, AKa OXOTJI0E
HOBI chepun 3acToCyBaHHA

i OCTaHHiI 5 poKiB BXOAUTb A0
N'ATIPKN Han3aTpebyBaHiLLMX
TEXHOJOrIN.

lpueadatime, Ak nodindaromeca munu OaHux y 6yOb-aKili Mo8i
NPO2pamyBaHHs.

o cTPYKTypPOBAHUX TUIIIB IaHUX, yOymqoBaHUX y MoBY Python,
HaJIe)KaThb CIOUCKY, KOPTeXKi, miamasoHW, MHOMKWHU, CJIOBHUKIU.
Pangxu TexX € CTPYKTYPOBAHMMMU, ajie BHACJIIJOK IIIMPOKOr0 PO3-
TMOBCIOMKEHHS 1X YacTo BimHOCATH i mo mpoctmx. Mwu posriama-
TUMEMO CIIMCKM i CJOBHUKHU, a TaKOK cHeliajbHI (PYHKII Ta
MEeTOJIM, 3aCTOCOBYBAHI JJIs IX OIpamioBaHHA.

IIpuragaemo, 1o yci Tunu mganmx y MoBi Python e o6’exkramu
meBHUX KJjaciB. Kjacum micTATh MeTomu — mporpamu, IO BUKO-
HYIOTh Ty YU iHINY (PYHKIIiIO.

MeTon BUKJIMKAETHCA O KOHKpPeTHOro ob’exra. I BUKJIH-
Ky METOAY CIOYaTKy BKAa3yE€ThCS OO0’€KT, IOTIM KpallKka, 3a SKOI0
3a3HAYAETHCA iM’sT METOLY:

<o0'eKT><iM'A mMeTORY>

[puzadaiime, fAKi cnUCKu 8uU BUKOPUCMOBYBA/IU Y NOBCAKOEHHIl
OisnbHocmi. Cnpobylime copmyno8amu 03HAYeHHs CNUCKY.

CNncoK — Le MeBHa CYKYMHiCTb 06'eKTiB Oyab-fKOro tuny
y KBafpaTHMX AyXKaX, AKi BiAOKPeMIIoTbCA OAUH Bif of-
HOro KOMOHO.



ComcoKk € OZHMM 3 OCHOBHUX THUIIB AaHux (mpukjaan 1).
Y cnmckax MOJKHA 3MiHIOBATH 3HAueHHS HMOTr0 eJIeMeHTiB, 30iab-
IIyBaTH i 3MEHITyBaTH KiJIbLKIiCTh e€JIeMEeHTiB, 3iMCHIOBATHU IIO-
YK TOTPiOHMX eJjieMeHTiB i BIOpAmgKoByBatu ix. OT)Ke, CIIMCOK
€ 00’eKTOM, IO 3MiHIOETHCH.

Coucku MOKYTh OyTH BKJAJeHi B 00’€KTU iHIITMX THUMiB.

PisHoBugom cnuckiB € macus. PisHUIIS MiK cOHMCKOM i Macu-
BOM IIOJIATAE y TOMY, III0 Y MacUBaxX 3HAUEHHS €JIEMEHTIB MOKYThb
OyTu JUIlle OZHOI'O THUIY, HAIPUKJIAA TiJAbKU IIiJi umcia, TiaIbKK
pAIKU, a Y cOucKax — Oyab-AKoro tumy. Ilas Toro 1mob 3pydHi-
IIe Opi€eHTyBaTHUCHd, CIMCKU II03HAUaTHMeMO imeHTHU(dikaTopom Ist.

¥ moBi Python e smauna kinbpKicTh omepariiii, pyHKIiiT i MeTO-
IiB ompalljoBaHHS cIUCKiB. [laji posridmairoThbCcs JHUIlE OCHOBHI
3 HUX.

Croucku OyBaioTh OJHOBUMIpHI ¥ OaraToBUMipHIi.

OnmoBuMmipHi criucku. Ilos3uIlis elemMeHTa Yy CIMCKY 3aJa€ThCA
iHIEeKCcOM, SIKWH NOUYMHAEThCA 3 HyJsd. CIIMCKM MOKHA CTBOPIOBA-
TH TPOCTUM II€pepaxyBaHHAM €JEMEHTIB CHUCKY B KBaApPaTHUX
OysKKax (mpukJgang 2).

Posrinanemo omepairii, AKi MoKHaA BUKOHYBATH HAJl CIIMCKAMMU:

L
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Mpuknag 1. [48, "knaBiaTypa",
29.5]. Tyt obG’eKTaMu CIIHCKY
€ IIiJle Ymcjo, PAJOK i milicHe
YHCJIO.

L

Mpuknag 2.

>>> st = ["mope", 1, 22, "5"]
>>> Ist

['mope’, 1, 22, '5']

o6 3BepHYyTUCA JO eNemeHTa >>> Ist = [557, 40, «npuHTep», 77]

CMWCKY, HEOOXIAHO Yy KBaAapaTHUX
AyXKax 3a3HaunTy iHAEKC enemeH-
Ta (HymepaLia enemeHTiB y CNNCKY
MOYMHAETbCA 3 HyNA)

>>> st [2]

‘MpuHTep’

# BuBefeHHA Apyroro enemeHTa

3HaYeHHA eneMeHTIB CMUCKY MOXKHa
3MiHIOBATN LUISAXOM MPUCBOOBAHHSA
iM HOBMX 3Hauy€Hb

>>> [st = [44, 33, 22, 11]
>>> [st[2] = 55
>>> st

[44, 33, 55, 11]

# 3MiHa 3HaYeHHA ApPYyroro efemeHTa
# BmBefdeHHA cnncky

3HayeHHA MOXHa OfHOYaCHO
NPUCBOITK AeKiNIbKOM ClncKam

>>> [st1, Ist2, Ist3 = [6, 12, 9]

>>> |st1, Ist2, Ist3
(I6, 12, 9], [6, 12, 9], [6, 12, 9])

# 3HaueHHA 6, 12, 9 npuceoOIOTHCA
# 3 cnuckam
# BuBegeHHsA 3HaueHb CNUCKIB

# (3HaUeHHs CNUCKIB OJIHAKOBI)

- Onepauisa 3pisy 103BONAE OTPUMATK
MeBHW Aiana3oH 3HayeHb, BiH Ma€
. dopmar: <im'a cnnucky>[nouyaTok:
KiHeLb: KpOK]. Yci napameTtpwu

. € HeOOOB'A3KOBMMY

>>> st =[1, 2, 3, 4, 5, 6]

>>> [st[1 : 4]

i [2, 3, 4]

# BupineHHa enemeHTiB 3 1 g0

3 BKJIIOYHO

O6'efHaHHA CNUCKIB BUKOHYETbCA 3a
Jornomorow onepauii KoHKaTeHauil

>>> Ist1 = [11, 12, 13, 14]
>>> list2 = [55, 56, 57]
>>> Ist1+list2

[11, 12, 13, 14, 55, 56, 57]

# OO'egHaHHA cnucKiB

HaBegemo mHamy:KkuBaHiimi (GyHKITII ompaIllfoBaHHSA CIIMCKiB:
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len() — BU3HaYae JOBXMHY CNNCKY

>>> [st = [2, 34, 16, 19]
>>> |len(lst)
4

# [loBXMHa CUCKYy

sample() — npu3HaueHa gna
OTPUMaHHA CMKCKY 3 BUMALKOBUMMU
yncnamm y 3afaHomy fgianasoHi.
BoHa micTutbca y mogyni random

i Ma€e TaKy CTPYKTypy:
sample(range(giana3oH), KinbKicTb
efIeMeHTIB)

>>> import random
>>> random.sample
(range(60), 6)

[32, 44, 5, 33, 17, 2]

# ImnopTyBaHHA moayna random
# WicTb BUNagKkoBux uucen
# y pianasoni 0-60

max() i min() — npu3HaveHi
BiAMOBIAHO ANA BU3HAYE€HHA
MaKCUMaJbHOro i MiHiManbHOro
3HaueHb y CUCKY

>>> Ist = [22, 16, 3, 19, 35, 26]
>>> max(Ist), min(lst)

353

# BuBegeHHs MaKCMManbHOro
# i MiHIManbHOro enemeHTiB

choice() — mictuTbCca y mopyni
random i cnyrye gna subopy
BUMaAKOBOro enemeHTa 3i CrmcKy

>>> import random
>>>random.choice([54, 2.25, 19,
54.3, 7.6, 25])

19’

# ImnopTtyBaHHA mogyna random
# Bnbip BMNagKoBOro efnemeHTa

list() — nepetBoOpioe pAgoK
y CnmcoK

>>> list("nigpyyHumk")

[lll'llllllllllllll

[ VI R VI o S VARE P L A

# MepeTBOPEHHS pAfKa Y CMUCOK

PoarisstHeMO OCHOBHI MeTOAM OIpaIlIOBAHHSA CIMCKIB Ha HaBe-

IeHUX IPUKJIagax:

L

append (06'eKT) — popae oavH
00'eKT y KiHelb CrnCKY

>>> [st = [77, "abc", 66]

# Cnucok

>>> |st.append("sbc") # [lopaBaHHA enemeHTa sbc y KiHeub
# cnncky

>>> st
[77, ‘abc’, 66, ‘'sbc’]

# BuBepeHHA cnncky

extend() — pgopae Kinbka
efleMeHTIB Y KiHelb ClnUCKy

>>> |st = [65, "abc", 88]
>>> |st.extend(["bas", 99])
>>> st

[65, ‘abc’, 88, ‘bas’, 99]

# Cnucok
# [lopaBaHHA CNNCKY y CMMCOK
# BuBepeHHA cnncKy

Insert (iHaekc, 06’ekT) — popae
oAVH OG'eKT y BKasaHy noswuito
CNUCKY

# Cnucok

>>> Ist = [3, "bit", 5]

>>> Ist.insert(1, "file") # [lopaBaHHs 3HaueHHs file y 1-wy no3uuio
# cnucky

>>> st # BuBeneHHa cnucky

[3, ‘file’, 'bit’, 5]

pop(iHaeKc) — BUAANAE enemeHT
3i CNUCKY 3a BKa3aHMM iHOEKCOM.
Bupganutn enemeHT 3i cnncky
MOXHa TaKoX 3a JOMOMOrol0
onepatopa delliHaekc]

>>> Ist = [17, 9, "and", 55]
>>> [st.pop(1)

9

>>> Ist

[17, ‘and’, 55]

# Cnucok
# BuBegeHHA BUAANEHOro efnemMeHTa

# BuBefeHHA cnNMCKy nicia BUAANEHHA
# enemeHTa




remove(3HauyeHHA) — BUAANAE 3i CNUCKY
nepwun efieMeHT, AKNA MICTUTb BKa3aHe
3HaUYeHHA

index(3HaueHHA [, noyaToK [, KiHeub]]) —
NnoBepTaE iHAEKC eNleMeHTa, AKNIA Ma€
BKa3aHe 3HauyeHHs.

3a 3amMoBUyBaHHAM NapamMmeTpiB NMo4yaToK

i KiHeub MOWYK enemeHTa 6yfe BUKOHYBaTUCA
Bil MOYaTKy AO KiHLA CANCKY

count (3HaYeHHA) — nNpU3HaYeHUn anAa
BM3HAUYEHHA KiNbKOCTi €/1eMEHTIB i3 BKa3aHUM
3HaYeHHAM. AKLWO enemeHT BIACYTHIN

y CNUCKY, NOBepTaeTbCA 3HayYeHHA 0

sort() — cnyrye gona cOpTyBaHHA efleMeHTIB
CrucKy. BiH mae Taky 3aranbHy CTPYKTYpy:
sort([key = None][, reverse = False]).

Ak 6auMMo, NapameTpu € HeO6OB'A3KOBUMM.
3a 3aMOBYYBaHHAM COPTYBaHHA BUKOHYETbCA
3a 3POCTaHHAM 3HayeHb efIeMEeHTIB

| 3 ypaxyBaHHAM pericTpa. A copTyBaHHA 3a
cnajaHHAM Clig BKasaTu gpyrnn napamertp
Takum: reverse = True. Bia3Haummo, wWo meTtonq
sort() nepeTBOPIOE CTapuin CNNCOK Yy HOBUI

sorted(cnucok[, reverse = False]) —
NPW3HAYEHWI LN COPTYBaHHA CNNCKY
i 30epeKeHHa cTaporo

Oco0simBOCTI 0araTOBUMIPHUX CIIMCKIB.
COMCKaxX KOKHA TpyIlia eJIEMEHTIiB CHOMCKY OepeTbCcs y KBaJApaTHi
OYKKHU, a BeChb CIIMCOK TaKOXK MICTHUTBCS y KBaJAPaTHUX IYKKaX.
Y npukaani 3 HaBeneHO, AK MOYKHA CTBOPUTU ABOMIPHUM CIIHCOK.
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>>> st = [13, 5, "paint", 7,
"paint", 66]

>>> |st.remove("paint"); Ist
[13, 5, 7, ‘paint’, 66]

# BupaneHHA enemeHTa paint
# i3 gpyroi no3uuii

>>> Ist = [23, 71, 15, 19, 8, 50]
>>> [st.index(19)

# BuBeneHHsa iHOeKcy
# enemeHTa 3i 3HaueHHAM 19

>>> Ist =[2,5,5,7 13, 5, 6]
>>> |st.count(5)

# BuBepeHHsA KinbKOCTi
# enemeHTIB i3 3HAYEHHAM 5

>>> Ist = [7, 99, 20, 13, 88, 26,
25]

>>> |st.sort(reverse = True)

>>> [st
[99, 88, 26, 25, 20, 13, 7]

# Cnuncok

. # CopTyBaHHsa y nopsaky

# 3MeHLWeHHA 3HaYeHb
# BnBepeHHA
# ynopanKoBaHOro Crncky

>>> st = [65, 39, 19, 22, 7, 15]
>>> sorted(Ist)

[7, 15, 19, 22, 39, 65]

>>> st

[65, 39, 19, 22, 7, 15]

# MMovaTKoOBUIN CNMCOK

# MNoBepHeHHA

# ynopAagKoBaHOro Crmncky
# MNoBepHeHHA NMOYaTKOBOro
# cnucky

Y ©OaraToBUMipHHX

I1a HaoOYHOCTI Kpallle 3allMCyBaTH CHOHUCKU II0 pAaKax (mpu-

Kjaan 4).

1 3BepHEHHsS A0 eJjieMeHTa 0araTOBHUMIpHOTO CIIMCKY IIO-

TpiOHO BKa3aTWM y KBaJApaTHUX AYsKKax yci #oro impekcu. Tax,
3BEPHYTHCS [0 IIEPIIOTr0 eJeMEeHTa MepIIol I'PyId JBOBHUMiPHOTO

CIINCKY MOJKHA TaK:
>>> [st[1][1]
‘MoBa’

3Beprarucsa [0 ycix ab0 YAaCTHMHU €JIEMEHTIB CIWCKY MOXKHA
3a momomororp omeparopiB mukjay for i while, a Takox QyHKIil

range(), AKi po3rIAgAOTHCA JaJTi.

L

Mpviknag 3.

>>> Ist = [[3, 2, 1], [13, "moBa", 20],
(7, 6, 5]]

MNpwuknag 4.

>>> st = [

(3, 2, 1],
[13, "MoBa", 20],
[7, 6, 5]]

>>> st
[(3, 2, 1], [13, ‘moBa’, 20], [7, 6, 5]
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MNpwuknag 5.

Hamo cuimcok [17, 44, 5, 21, 22, 38, 9]. Pospo-
OMTH KO, 3a SOIIOMOIOI0 AKOI'0 BHUJIYYAETHCA 31
COHUCKY €JeMEeHT i3 MaKCHUMaJIbHUM 3HAYEeHHM,
micJas IILOrO0 HA APYry IMIO3UI[II0 BCTABJIAETHCS

L

ypcao 19, yIOpsSOKOBYETHCA HOBUM CIHCOK
y NOpANKY 3POCTAaHHA 3HAUEeHb HOT0 eJIeMEeHTiB
i BUBOAUTHCA HA eKpaH.

Kox peamisarmii anaroputmy HaBemeHO Ha
puc. 10.5.

1st = [17, 44, 5, 21, 22, 38, 9]

ACreopexsHa COMCKY
iBusHaueHHA MAXCHMMANBHOTO EJeMeHTa

a = max (1lst)

print ("MaxcumManpHMM eJleMeHT = ', a)
lst.remove (a)

print ('Cmmcor nicns eupganeHsHsg ', 1st)
1lst.insert (2,19)

print ('CmMcox nicna BEcTaeneHHA ', 1lst)
1st.sort ()

print ('YnopsaaoxosasuMM coMcox ', 1st)

iBuBenenHa MakCHMMANbHODO eJIeMeHTa
iBunanesHs MakCHMMANbHODO eJIeMEeHTa
iBuBenesHsa COMCKY

iBcTaBieHHA Y COMCOK ejieMeHTa
iBuBenenHs COMCKY

AYnopaOKyBaHHA COMCKY

iBuBenesHa COMCKY

Puc. 10.5. Kog onpaLoBaHHA CINCKY
PesyabpTaT BUKOHAHHSA KOXY:

MaxcumManbHMM eneMeHT = 44

Cmycox nicns empanesss [17, 5, 21, 22, 38, 9]
Cmycox nicna BcraBnenssa [17, 5, 19, 21, 22, 38, 9]
¥Ynopanoxosanwia crmcox [5, 9, 17, 19, 21, 22, 38]

L

Ha wmicme MiHiMaJbHOTO 3HAUYEHHS BCTABJISETD-
ca umcao 777, a y KiHemb CINUCKY OOZAEThCS
yucgo 999. Ilicad mbOro COMUCOK YIOPSAAKOBY-
€ThCS 1 BUBOOUTHCA Ha eKpaH.

Kopn peadisarnii mHaBemeno Ha puc. 10.6.

MNpwuknag 6.

Pospobutu Kom, 3a IOIIOMOIOI0 SKOI'O CTBO-
PIOETHCA CIMCOK i3 IIIeCTH BUIALKOBUX IiJIMX
yucen y pmiamasdoHi Bim 0 mo 30, BU3HaAUAETHCA
MiHiMaJbHe 3HAUEHHS i BUJAJIAETHCA 3i CIIMCKY.

imr

import random

1st = random.sample (range (30),6)
print ('Comcox BMnagxoBMxX umcesn ',1st)
a = min (lst)

print ('MiniManeHe 3HadYeHHSA
i = 1lst.index (a)

print ('Isgexc MiHIMaNBHODO
lst.pop (1)

print ('Cnmcor nicns supmanexsHa',lst)
1st.insert (i, 777)

print ('Cnmcox nicna BcraBnesHsHs', 1st)
1st.append (999)

print ('Comcor nicms momaeaxHs ', 1st)
1st.sort ()

print ('YnopagkoBaHMM cnMcox ',lst)

ilMnopTyEaHEA MoOyna random

ACTBOpeHHA COMCKRY BMNAOKOBMX 4YMUCEN

iBuBeOeHHA COMCEY

iMinimMansHe 3HauYeHHA COMCKY

',a) iBuBenexHa MiHiMansHODO 3HadYeHHA
iIsmexc MiHIMaNLHOTO 3HAYEHHSA

eneMesTa', i) {BuBenensa ispexcy

iBunanesHa MiHiMansHODO 3Ha4YeHHA

iBuBeneHHA COMCKY

iBcraBnenss uMcna B i-Ty nosuuin

iBuBenesHHEa COMCRY

sllopasassg y wivens coucky 999

iBuMBEeneHHA COMCKY

AYTNOpPAOKYEAHHA COMCKY

iBuBenesHHA COMCRY

Puc. 10.6. Kog cTBOpeHHA 1 onpaLoBaHHA CrINCKY
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Cmmcox BmnagxoBmMx umcen [12, 23, 25, 17, 7, 11]
MismiMansHe 3HaueHsHa 7T

Isgexc MiHiManerHODO eJeMeHTa 4

Cmmcox nicna BmpganessEs [12, 23, 25, 17, 11]

Cmmcox nicnsa BcraBnesss [12, 23, 25, 17, 777, 11]
Cmmcox nicna pnopmaesassa [12, 23, 25, 17, 777, 11, 999]
¥Ynopaokosasmia cnmcox [11, 12, 17, 23, 25, 777, 999]

@ 3anuTtaHHA ANA nepeBipKM 3HaHb

1 o Ha3uBaEeTbCA CNUCKOM?

2 AK MOXHa 3aMiHWUTK

cnucky?

3Ha4YeHHA eJIeMEHTa

3 Ak 3[icHI0ETbCA 06'€AHAHHA CNUCKIB?

InAa yoro cnyrytoTb metoam append();
remove()?

MoAcHITb cyTHICTb MeTOoay insert().

6 3a ponomMorolo AKMX METOAIB BUKOHYETbCA
COPTYBaHHA efleMeHTIB CncKy?

7 TloAcHITb nopAAoOK CTBOPEHHA CNUCKY BuMag-
KOBUX 4ncen.

3aBaaHHA AJiI9 CaMOCTIMHOro BUKOHAHHSA

1 3Hanpitb B IHTEPAKTUBHOMY pPeXUMi MiHi-
MasibHe i MakcMMasnbHe 3HAYeHHA y CrUCKy
(45, 23.5, 76, 29, 41].

2 B iHTepakTMBHOMY pexumi y cnucky ["and",
44, "not", 77, 23] BuAYyuiTb APYrUN enemeHT
i Ha Noro micue BCTaBTe enemeHT "or".

3 [aHo cnncok [19, 41, 25, 41, 5, 41, 41]. Po3po-
6iTb KO BM3HAYEHHA B HbOMY KiNbKOCTi uu-

ﬂcen, piBHUX 41, i ynopAgKyBaHHA CNMUCKY 3a
cnaflaHHAM MOro 3HayeHb.

4 Po3po6iTb Kof, 32 AOMOMOrO0 SIKOrO BUKOHY-

5 Po3po6iTb Kog, 3a AOMOMOrol fAKOro CTBO-

PIOETbCA CMWCOK i3 CEMW BUMALKOBUX 4mcen
. B Aiana3oHi Big 5 po 15, BigWwyKyloTbCA MaKcK-
MasibHe i MiHiManbHe 3HauyeHHs, BUTyYaloTbCA
3i CMKCKY, NiCAA YOro CrUCOK YNOopAAKOBYETb-
CA i BMBOAUTBbCA Ha eKpaH.

6 Po3po6iTb Kog, 3a AOMOMOrol SKOro y Cruc-
Ky [13, 29, 88, 7, 65, 22, 55, 123] BU3Ha4a€TbCA

.iH,quc yncna 88 i Ha Moro micue BCTABAETb-
ca yncno 111, nicna Yyoro y KiHeub CrUCKY [0-
Da€eTbca vucno 11,

aeTbCﬂ COpTYBaHHA cnucky [57, 29, 3, 87, 37, 46,
69] 3i 306epexeHHAM NMOYaTKOBOrO CMUCKY.

lMpuzadatime, AKUMU CJI0BHUKAMU 8U Kopucmygasnuca. [na 4o2o
80HU NPU3HAYeHi?

®

CnoBHUK — Le Habip 06'ekTiB Oyab-AKOro TuUMy, AOCTYnN
[0 AKUX 3AINCHIOETbCA He 3a AOMOMOrol0 iHAEKCY, a 3a Ao-
nomoroto Kitoua. Knouem MOXyTb OyTU umcia, psaku abo
KOpTeXi. 3HaYeHHA efIeMeHTIB C/TIOBHMKA MOXKHa 3MiHIOBaTU.
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L

Mpuknag 1.
>>> d = {"al": 21, "a2": 33}
>>> d

{'a2" 33, ‘al: 21}

CnoBHUKKN He

€ NoC/iJOBHOCTAMM, TOMY

Taki 3aranbHi onepaduii, A
OTPVIMaHHA 3pi3y, KOHKaTeHaLil
Ta iHWI, BOHWN He NigTPUMYIOTb.

3HauYeHHA enneMeHTiB C/JIOBHMKA
MO>XHa 3MiHIOBaTW.

Lsenuapeub Hiknayc Bipt —
>KMBa nereHaa B CBITi
nporpamyBaHHsA. Lle 6nnckyunin
iHXeHep i rMMOoKWi JOCNiAHNK,
Ak y 1984 poui 6yB ygoCTOEHUN
npemii TiopiHra.

CJIOBHMKM MOJKHA CTBOpIOBATH y pisHUii cmoci6. Haifimpocrti-
mui (pukgan 1) — MIAXOM IepesiueHHA y (QirypHuUxX IysKKax
KJIIOUiB 1 3HAUEHb 3a CTPYKTYpPOIO:

{Knou: 3HaueHHA, KNoY: 3HAYEHHS, ..., K/oY: 3HAYeHHs}

CJI0BHUK MOKHA CTBOPUTHU 3a Jomomoroio (yukIii dict() (mpu-
KJgagu 2, 3), oguH i3 GopMaTiB IKOI € TaKKUM:

dict(kntoul = 3HaueHHAl, ..., KmouN = 3HaueHHAN)

L

MNpwuknag 2.
>>> d = dict(al =7, a2 =3, a3 = 8) # CTBOpeHHA CNOBHUKA
>>> d # BrBegeHHA CIOBHUMKa
{a2" 3, ‘a3: 8, ‘al" 7}

MNpwuknag 3.
>>> d = dict({"al™ 15, "a2" 17, "a3" 18}) # CTBOpeHHA C/IOBHMKa
>>> d # BrBegeHHA CIOBHUMKa

{'a2": 17, a3 18, ‘a1 15}

A 3BepHEHHA A0 ejJeMeHTa CJIOBHMKa MOTPiOHO 3a3HauuTU
Y KBaApaTHUX AY/KKaxX Horo k.4 (mpuxiaan 4). Akino ejsemeHT i3
KJIIOUEM y CJIOBHUKY BiZICyTHiN, TO reHepyeTbca BUHATOK KeyError.

L

Mpuknag 4.
>>> d = {1: "list", "ab": "random", (1, 4): "randint"} # CNoBHUK
>>> d[1], d["ab"], d[(1, 4)] # 3BepHeHHsn

# [0 eNnemMeHTIB C/IOBHMKA
(list’, ‘random’, ‘randint’)

HaaBHicTh KJIf0oYa y CJIOBHUKY MOJKHA IIEPEBIpUTH 3a AOIIOMO-
roio omeparopa in (mpukJjan 5). SIKIMo KJiou y CJIOBHHUKY €, T'eHe-

pyeThca 3HaueHHA True, imaxiime — False.
Mpuknag 5.
>>> d = {1: "file", "bsa": 5} # CNoBHUK
>>>"bsa" in d # lNepeBipKka HAaABHOCTI Y C/IOBHUKY

# knouya bsa
True

SMiHNTY 3HAUEHHS eJIeMeHTa CJIOBHMKA abo JomaTh HOBUl eJe-
MEHT MOJKHAa 3a JOIOMOTOI0 Horo KJjioua (mpukiaazn 6).

L

Mpuknag 6.
>>> d = {"ab": 25, "c": 100} # CnoBHuK d
>>> d["ab"] = 200 # 3MiHa 3HAuyeHHs, WO Ma€ Koy "ab”
>>> d[2] = "import” # [JopaBaHHA HOBOroO efleMeHTa
>>> d # ByBe[eHHA HOBOro CJ/IOBHMKA

{2: ‘import’, ‘c 100, ‘ab’ 200}



KinpkicTh KJIIOUIiB y CJIOBHMKY BU3HAYAETHCA 3a JOIOMOIOIO

dyuKLii len().

Buganutu ejseMeHT 31 CIOBHMKA MOYKHA 3a JOIIOMOI'OIO OIle-
paropa del, BkasaBIIum MOro KJIOY y KBaIPaTHUX AYKKax (Ipu-

Kaanm 7).

Mpwviknag 7.

L

>>> d = {"abs"™ "moHitop", "dok™: "npuHTep", "sba"" 25} # CnoBHUK d

>>> del d["dok"]
>>> d
{'abs” ‘moHiTop’, ‘sba” 25}

# BnpaneHHa enemeHTa 3 Kntouem dok
# BrBeJeHHA HOBOro C/IOBHMKA

PosrisaemMo ocHOBHI MeToau poOOTH 3i CIOBHUKAMMU:

10.3. CTpyKTypOBaHi...
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?

Moy Python Bigpi3HAe wBMAaKiCTb
i npocToTa ckpunTiB. Pasom i3
HabopoM pocCTynHuX 6ibnioTek gns
po6oTK 3 Mepexamu i dpannamm
Le pobutb il He3aMiHHM
NMOMIYHVKOM CUCTEMHOTO
agmiHicTpaTtopa.

get(knioy) — noBepTae 3HauyeHHsA, AKe Bif-
noBigae Knwouy. AKLWO KoY BiACYTHIN, TO
noBepTaETbCA 3HauyeHHA None

>>> d = {"p": 50, 60: "6ant",
"sk": "6iT"}

>>> d.get("p"), d.get("sk"),
d.get(70)

(50, "6iT", None)

# CnoBHUK

# lNoBepHeHHA 3HayeHb
# CNOBHMKa, efleMeHTa 3 KJlyem
# 70 Hemae

keys() — nosBonse oTpumatun BCi Kito-

yi cnoBHMKa. MoxHa BuKopuctatn Ans
BVIBEIEHHSA BCiX €/IeMEeHTIB C/IOBHUKA

{3 K/IlOYaMM 3a [OMOMOrol0 orepaTopa Lu-
kny for. EneMeHT CNOBHMKA BUBOAATLCA

y LOBINbHOMY MOPAAKY, OCKINIbKA CIIOBHUKMN
| € HeyrnopaaKoBaHMMK CTPYKTypamu. AKLLO
NoTPIOHO BMBECTU eNeMeHTU C/TOBHMKA
YNOPAAKOBAHNMM 3@ 3HAYEHHAM KJilo4ya, TO
cnip ckopuctatruca dyHKuiero sorted()

>>> d = {"ab™ 5, "ba": 9,
"cd": 11}
>>> d.keys()

- dict_keys(['ba’, ‘cd’, ‘ab’l)

update() — fofa€e enemMeHTU y CNOBHUK.
OpHa 3 HannNpPOoCTIWNX CTPYKTYp meToay
Taka: update(cnoBHUK)

>>>d = {1: "a", 2: "b"}
>>> d.update({3: "c", 4: "d"})

>>> d
{1:a’, 2. ', 3: 'c’, 4: 'd"}

# CnoBHuK d
# JogaBaHHA y CIIOBHMK HOBUX
# enemeHTiB
# BrBeeHHA HOBOro C/OBHMKA

values() — noeeptae o6’ekT dict_values,
AKUN MICTUTb YCi 3HaYEeHHA CNIOBHMKA

>>> d = {"a" 5, "b" 6}
>>> d.values()
dict_values([6, 5])

>>> list(d.valyes())

[6, 5]

# O0'ekT dict_values()
# OTpUMAHO CMUCOK 3HAY€eHb

pop(knioy[, 3Ha4eHHA 3a yMOBYaAHHAM]) —
BWNYYAE 3i CNOBHMKA €NeMeHT 3 yKa3aHUm
K/toueM i MoBepTaE MOro 3HayeHHA. AKWo
KoY BiCYTHIill, TO MOBEPTAETbCA 3HAYEHHA
ApYyroro napameTpa, a AKLWO BiACYTHIN
KoY i He BKasaHWM Jpyrun napametp,

TO reHepyeTbcA BUHATOK KeyError

>>> d = {"a" 5, "b" 6, "c": 7}
>>> d.pop("b")

6
>>> d
{'c. 7, 'a" 5}

# CnoBHuK d

# BupaneHHs enemeHTiB

# 3 yKasaHuMm Krnouyem

# BuBepgeHHs HOBOro C/IOBHMKaA

Haji HAa TiATPUMKY BUKJIaJEHOI'0 PO3TJIAHEMO ImpukJaanu 8 i 9.
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Mpwuknag 8.
CrBOpUTH CJIOBHUK, V HAKOMY KJIIOYaMU

€ IpisBHUINA BUIATHUX YKPaAIHCBKUX CIOPTCMeE-
HiB i cmoprcmenok: Aua KiaoukoBa, Cepriii By6-
Ka, Augpiii [IleBueHKo, a iX 3HAUEHHAMHU € PiK
HApOI KEeHHs CIIOPTCMEHa 1 BHJ CIOPTY Bij-
moBigHo: 1982, mmaBumus; 1963, Jgerxoartier;

1976, ¢yrboaict. BusHauntu pik HaApPOIKEHHS
i Bug cnopty Ceprig By6ku ta duu Kimoukoroi,
mepeBipuTU HAABHICTL Y CJIOBHUKY TIPi3BUII]
Amunpia IlleBuenxa i Pycmana Ilomomapnosa.
Buectu mani Anpgpia IlleBuenka.

Koz peasmiszamii maBemeno ma puc. 10.7.

d = {"Asa Knouxosa":"1%82, nnasumxa®, "C
"Aunpin Mesuenxo":"1976, dyrbBomicT"}
print ('Hasi Cepria Bybmxm: ', d["Ceprin
print ('Haxi Asm Knouxosoi: ', d["Axa K
print ('Ux € npissume Annpia Mepuenkra '
print ('Uu € npissmme Pycnaxa [loMapboBa
print ('Hanxi Aunpia [lepuwesnxa: ', d.get ('

Puc. 10.7. Ko cTBOpEHHSA 11 onpaLloBaHHA C/IOBHMKA

Oa=i
Oa=i
Um
Uy
Oa=i

Cepria

Pesysbrar BUKOHAHHS IIPOTPaMM:

Anxnpis

Auy KnouxoBoi:
npissmme Annpia Miesuenxa True
npiseume Pycnasa [oMapsobBa

15963, nerxoaTner
1982, nmas4YmMxa

Bybrm:

False

Miesuesra: 1976, dyrbomict

Mpwuknag 9.

3a pO3KJAIOM y HEILJIIo
Ta «Bopucninb» BuiaiTaroTh peiicu: 1010
mo Jloumona, 1030 mo Mrmouxena, 525 1o
Adin, 1035 mo Miouxena, 673 npo Jloumgo-
Ha. Omgmax peiic 673 cxacoBaHO, a OTrOJOIIIe-
HO pomaTkoBuii peiic 1075 go DBymamerra.

3  aeporop-

L

Pospobutu Kom, 3a HOMOMOI'OI SKOI'0 BUBOIUTh-

cs 3MiHEHMII PO3KJIaJ peiciB, 3arajbHa KijJab-

KicThb pemciB, CIMCOK MiCT, IO AKUX BUJIITAIOTH

aBiapelicu, i KijgbkicTh peficiB go MionxeHa.
Kon peanisamii maBemeno Ha pumc. 10.8.

1030: 'MoaExes', 525:

673:'Jlosnor'}

d = {1010: 'Jlosnox’,
1035: 'Mo=Exes’,

del d [673]

d.update ({1075:"SynansmT"})

print ('HoMepum peMcie mo MicT

print (d)

print ('KimpxicTes pencie vy

dl = list (d.values ())

print ('Pelcu mo mMicT ',dl)

print ('Peilicie mo MoaxeHa

:'y)

Hegimo', len

'ydl.count ("MioExXeH"))

13
F-1

imm',\

ACTRBOpDEeHHA CHOBHEMKA

i BunanesEsEa peycy 673
dlMonasasEa peucy 1075
AlloBinoMnesESA

# BuBenessEa peMcie i MmicT
#Jceoro pemMcie y Hemino
iBuninersa Micr
#BuBenesEsEa MicrT

#Peiicis mo MoHxXeHa

(d))

Puc. 10.8. Kog cTBOpEHHA CIOBHMKaA | MOro onpaltoBaHHA



10.3. CTpyKTypOBaHi... 207
PesynpraT BUKOHAHHA IIPOrpaMu:
HoMepm peMcis mo MicrT
{1010: "Jlomgon', 1075: 'Bymanemtr', 1030: '"MoHxen', 1035: "Mouaxen', 525: '"Adimm'}
KinpxicTe percie y Hemimm 5
Pelcy mo MicT [*Jlosnon', 'Bymanemtr', 'MoHxen', 'Monxen', 'Adinm']
Pencie mo Momxena 2
® 3anuTaHHA ANA NepeBipKU 3HaHb
1 Ak oronowyTbcA CNOBHUKN? 4 [nAa yoro npusHayeHun metop get()?
2 flk MOXHA MepeBipUTM HAABHICTb KJoYa 5 fAky ¢yHKuilo BuKoHye meTop keys()?
? y
Y CNOBHUMKY! 6 [lnA yoro npusHaueHwii meton update()?
i ? . .
3 Ik MOXHa BUZANWUTV €NeMeHT 3i C/IOBHUKA? 7 ToAcHiTb cyTHicTb MeToay values().

3aBaaHHA AJiI9 CaMOCTIMHOro BUKOHAHHSA

1 B iHTepaKTUBHOMY PeXUMi CTBOPITb C/IOBHUK,
eniemeHTaMn AKkoro €: "KocteHko": "3pict 173",
"Bapnamos": "3picTt 169", "bep3ko": "3picT 165",
"MeTpeHko": "3picTt 170". BmsHauTe paHi npo

MNeTpeHKa i KiNbKiCTb eneMeHTIB y C/IOBHUKY.

2 Mwukona 3ibpas 3,4 Kkr rpu6is, Hacta — 4 kr,
TetaHa — 3,3 kr, MeTpo — 5,2 Kr. Po3pob6iTb
KOl CTBOPEHHA CJIOBHVKA, efeMeHTaMUn AKOro
€ HaBefeHi maHi. BusHaute, un 36upas rpubu
IBaH; KinbKicTb rpun6iB, 3i6paHux HacTelo; yci
iMeHa YYHiB i yyeHuupb, AKi 36upann rpubu.

3 Po3po6iTb KOA CTBOPEHHA CIOBHWKA, KO-
YaMu | 3HAYEHHAMW AKOrO € Ha3BU KOMy-

ﬂHaanmx nocnyr Ta 1X UiHW: CNOXMBaHHA
rasy — 51 rpH, onaneHHa — 1350 rpH, enek-
TpoeHepria — 152 rpH, KOPWUCTYBaHHA Tene-
¢doHom — 112 rpH. [lJo CTBOPEHOrO C/IOBHMKA
JojanTe noOCnyry: XonogHa Boga — 63 rpH.
BusHauTe UiHY 3a enekTpoeHeprito i TenedoH.
O6uncnitb 3aranbHy Cymy MOCAYT.

4  Po3pobiTb KO CTBOPEHHA C/TOBHUKA, €fleMeH-
TaMM AKOrO € iMeHa Ta Mpi3BUWA BUAATHUX

® YKPaiHCbKMX NiKapiB i NiKapoK i pOKK IXHbOro
XuUTTA: Mukona Amocos (1913-2002), Codia
OkyHeBcbka-MopaueBcbKa (1865-1926), Onek-
caHap boromoneub (1881-1946), Bonogummp
QinatoB (1875-1956). [dopanTe y CnuMCOK:
Mwukona CknipocoBcbkunm (1836-1904). T[le-
peBipTe HaABHICTb Y CNOBHUKY Bonogummpa
QinaToBa, BM3HauTe poku xunTTA OnekcaHgpa
boromonbus.

5 Y wKinbHin 6i6nioteui 36epiraloTbca NigpyYHN-
KW 3 Pi3HMX LWKINbHUX NpeaMeTiB. Ix KinbKicTb
ﬂTaKa: 3 iskn — 95, Gionorii — 40, icTopii
Ykpainm — 60, matematukm — 70. Po3po-
® 6iTb KOA CTBOPEHHA CJIOBHMKA 3 LMX OAHMX.
Bupanitb 3i CnoBHMKa AaHi Npo MigpyyvyHMK
i3 Gionorii, gopanTe nigpy4yHuK 3 iHbopmaTn-
Kn — 60. BmsHauTe HaABHICTb NigpyYHUKIB

3 icTopil YKkpaiHu Ta Ximil.
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MNMopagok BMKOpUCTaHHA
dannis Takuii: gpann HeobxigHO
BIAKPUTW, NPOYNTATX AaHi

3 ¢anny abo 3anucatn gaHi

y dann, 3akputn pann.

Mpuknag 1. s
BigkpuTu TekcroBuii (aiii,
AKNii 30epiraeTbes, IpPUMipoM,
Ha pobOYOMYy CTOJi, MOMKHA
B PEXKUMi UYMTAaHHSA 3a
JIOTIOMOT'0I0 KOMAaH/IH:
>>> f = open('C:\\Users\BikTop\\
Desktop\\file_1.txt")

IlogBitiHMIT cjelr TyT 3acTo-
COBAHO TOMY, IIT0 KOJIyBaHHSA
sniricaeno B Unicode.

Mpuknag 2.
f.write('moHiTop'\n)
f.write(‘onepauiiiHa cnctema)

¥V pesyibTaTi BUKOHAHHS
X KOMaHJ OyAyTh 3alncaHi
IBa CUMBOJIbHI PAIKIU.

Mpuknag 3. ¥V daitn file_5.txt sanmucaru psamox
"keys, dict, union" i 36epertu itoro Ha poGouOMY

[1i0 4ac BUKOHAHHA nNpPO2PAMHO20 KOOy 8U 8800UJIU OGHI 3a
00NOMO20K0 Kiasiamypu i 8ugoOUSIU HA eKpaH MoHimopa. Yomy,
Ha eawly OyMKY, IHKOJIU B8UHUKAE hompeba sukopucmosysamu
we U mekcmosi ¢hauinu?

Mosa Python migTpumye BBemeHHS-BUBENEHHS TaHUX y TEKCTO-
Bi daitnu i aBitikoBi ¢aiinm (rpadivni, aymio- i Bimeodaiinn).
daiti BifKpUBAIOTHLCA 3a AomOMOrow (QyHKII open().
3araJyibHa CTPYKTypa (QyHKIii open():
open(<'wnax pgo danny»>, [<Kmode>][, BUA KoayBaHHs])

ITapamerp mode moike MaTu Taki 3HAYEHHS:

r (Read) B'i‘;l‘:leI/ITTFl d)él?lny ana qLITaHHFl (p,ié 3a 3aMOBH"-‘IyBaHHF|M) .......
w (Write) B'i“}‘:leVITTH c])éa|7|ny ansa é‘énmcy H -
a (Append) B'i;leI/ITTFI d)él?my ona ﬁ63anmcy (ﬁ‘aHi ,qop,alo;bcn yKi-
Heub danny)
b B'i‘;l‘:leI/ITTFl d)él?lny y ,ElBiﬁKOBOMy pé)KVlMi .......
t B'i“}‘:leVITTﬂ c])éﬁny y TeKETOBOMy pé)KVlMi (pie ;a 3aMOBLI);; .....
BaHHAM)
+ B:i:éKpI/ITTFI d)él?my ana l;{::I:/ITaHHFI n 3;anv1cy
PexxumMuy BiZKPUTTS MOMKYTH 00’emmyBaTucs: rb — uuraHHS

y OBIiAKOBOMY peKUMi, It — UMTaHHS y TEKCTOBOMY peKuMi. 3a
3aMOBUYBAaHHAM [i€ peskuMm rt.

ITapameTp Bu KOmyBaHHS BKa3ye HA3BY KOAY, V AKOMY 3[iii-
CHIOETHCA pobora. Iyia mboro 3asHavaeThesa: encoding = ‘Kox’, Ha-
npukaan encoding = ‘UFT-8.

Ona poboru 3 daitmamu y moBi Python icHy:oTb ocHOBHI MeTo-
mu close() — saxkpuBae daiin Ta write() — samucye gani y daiii.
AprymenTom MeTony Wwrite() € CUMBOJIBHUN PAIOK, SIKUHA 3aICy-
eTbca y dain (mpuraan 2).

L

croyi. [lmraMiky mporecy BiAKpuTTA (aiiay Ta
3aI1Ccy B HBOT'O pPAAKa 300pakeno Ha puc. 10.9.

>>> £ open
>>> f.write
17

>>> f.close

(*C:\\U
("ke

0]

ixTop\\Desktop\\file S5.txt"', 'w')
, dict, union"™)

Puc. 10.9. InHamika npouecy BiAKpUTTA dainy Ta 3anuncy B HbOro psaKa
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3BepHEMO yBary Ha Te, IO IIiCJS 3aIIuCy
y daiinm pAgKa aBTOMATUYHO BUIAETHCA KiJb-
KicTh CMMBOJIIB y pAnKy. 3HalijieMo Ha PoOOYO- aiin Peﬁla.ryaanun fbopmaT Burnaa [losiaka
my croui daiin file_5 i Bigkpuemo ioro. keys, dict, union

Buicr ¢aiiny moxasano Ha puc. 10.10. Puc. 10.10. BmicT daiiny file_5.txt

ti file_5 - bnokHoT

Icuye TakoK HUBKaA iHIIIUX METOHiB.

e Meron writelines() — oTpuMYye IIOCJIiJOBHICTh CHMBOJBHUX
PAOKiB, HAIPpUKJAL COHCKY, KOPTEXKY Ta iHIINX, 1 3amucye
yci eeMeHTH TOCJifoBHOCTI y (aiia (mpukJaan 4).

L

Mpuknag 4. Mawmo cumcok: ‘max’, ‘import’, ‘remove’. IlocaigoBuicTe miit samucy cuucky y aita file.txt
Ha pobouomy cToji 300parkeno Ha puc. 10.11.

>>»>» 1st = ["max', "import', r
>>> £ = open ({('C:\\Users\\BixTop\\Des
>>> f.writelines (1lst)

>>> E.close ()

ktop\\file.txt', "'wW')

Puc. 10.11. MocnigoBHicTb Aint 3anucy cnucky y danin

Crsopenuii (aiin maBegeno Ha puc. 10.12. | file - Brokwor
3BepHeMO yBary Ha Te, II[0 X0Ya y CIHCKY

. o . . ®aiin Peparyeanna ®opmar Burna, OBiAKa
MICTATBCA TPU PAAKHU, y (ajai BOHM IIOAAHL Aarye P B A fosia

maximportremove

OOHUM PSIKOM.

Pnc. 10.12. ®ain, cTBOpEHW 3a AOMOMOrol MeTo-
ay writelines()

e Meton read() — s3umTye Bci maHi 3 TeKcTOBOro (aiiny i mo-
BepTae ixX AK OOWH CHUMBOJBHUUA PANOK (IpUKJIamd 5).

L

Mpuknag 5. CrBopumMo TexcroBuit (daiia file_1.

txt Taxoro BMmicTy: i 36epeskimo fioro Ha pobouomy croi. [JuHamiry

12345 IpoIecy BiAKPUTTA # UYMTAHHS IIHOro Qamnay
78910M 3o0pasxkeno Ha puc. 10.13.
1213 14 15

>>> £ = open ('C:\\Users\\Birrop\\Desktop\\file 1l.txt', 'r')

>>> a = f.read ()

>>> print (a) #Busenexsna danmny

1239 .9

78 910 11

12 13 14 15

>>> f.close () #Jaxpurra danny

Puc. 10.13. luHamika npouecy BiKpUTTA 1 YNTAHHA TEKCTOBOrO dainy
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e Metron readline() mig uac KOYKHOTO BUKJIHUKY 3UUTyeE 3 (haii-
JIy YeproBUU PAJOK i ITOBEPTAE MOT0 K CUMBOJBHUN PAIOK.
OkpeMi pAOKK TeKCTy y (aiiai MaoTh PO3AiJIATUCA CHMBOJIOM
\n’, Bim yBiiige q0 pesysabrary, 1o noseprae readline() (mpuxaan 6).
e Metron readlines() suuTye maHi 3 (paiiny, po3mijsae iX Ha OK-
peMi CUMBOJIbHI PAJKU U IIOBEPTAE CIIUCOK i3 IIUX PAIKIB
(cuMmBoOJI \N' IPUCYTHi#I Yy KOKHOMY CHUMBOJBHOMY DAAKY).

Mpuknag 6. CTBOpMMO, HAMPUKJIAL, TEKCTO-
Buii (aiia file_3.txt, so6pakenuit ma puc. 10.14,
i 30epe:xkeMo itoro Ha PoOOUOMY CTOJII.

IuHaMiKy IIporecy YuTaHHA (Paiay IIOKasa-
HO Ha puc. 10.15.

| file_3 - Baokwor

daiin Peparysanna ®opmatr Burnaa [osiaka
Y XI ctopivyyi Kuis\n

6yB Haitbinbwum\n

micTom €sponu.|

Puc. 10.14. TekctoBuin dann file_3.txt

@ 3anuTtaHHA ANA nepeBipKM 3HaHb

1 Ha saki Tvnn noginATbcs Gannv ana sanucy
i UaTaHHA gaHux?

2 3a pornomorot AKOI QYHKUiT BigKpPUBAETHCA
dann?

3 AKi iCHYIOTb PEeXVMMUN YATAHHA 1 3anncy AaHWX
y dann?

L

h

I
(]
s ]
11
=]

w
l

f.readline ()
>>> print (a)
Y XI cropiuui Kmis\n

>>> a = f.readline ()
>>> print (a)
B6ys mHaubinemm\n

>>> a = f.readline ()
>>> print (a)
MicTOoM €BpOonM.

Puc. 10.15. inHamika npouecy untaHHs danny file_3.txt

3a JONoOMOro AKWX METOAIB MOXHa 4yuTaTn
gaHi 3 panny?

3a JOMOMOro AKUX MeTofiB MOXHa 3anuncy-
BaTu daHi y dann?

HaBepiTb npuknag BigkputTa danny gna 3a-
nUCy N YMTaAHHA.

3aBAaHHA AN CaMOCTIMHOro BUMKOHaHHSA

1 Cropitb TekcTtoBuin dann filel, akun mictutb
unopu 0, 2, 4, ..., 14, i 36epexiTb Oro Ha
pob6ouomy ctoni. MpounTtante uen dann 3a
ponomoroto metogy read().

2 3anvwitb y TekctoBuii ¢ann file2 3a pono-
morolo Mmetofy write() peuyenHa: «[lobyTye
AYMKa, WO AnA yKpalHUiB cano € CBOEPIOHUM
CUMBOJIOM HaLiOHaNbHOI KynbTypu». 36epe-
XiTb MOro Ha po6oyomy CTONi.

3 [aHo nocnigoBHicTb paakiB ‘6iT’, ‘bann’, ‘6anT’.
Bukopuctante meton writelines() ana ix 3a-
nucy y dann file3.txt. ®aiin 36epexiTb.

4

%

5

CrBopitb TekctoBui dann filed.txt «M'atb
YKpaiHCbKMX OO'EKTIB BHECEHI [0 mMepeniky
CeitoBoi cnagwuHn KOHECKO» i 36epexitb
noro y 6yab-akin nanui. MNpounTante dann 3a
gonomoroto Metony readline().

CrBopitb TekcToBU ¢arn file5.txt i 3anu-
WiTb peyeHHA: «Yepe3 TepuTopito YKpaiHu
NPOXOAUTb YOTUPU 3 [EeCATW €EBPOMNENCbKMX
TPAHCMNOPTHUX KOPUAOPIB», 36epexiTb Moro
y 6yab-Aaki nanui. MNpouuntante dann 3a po-
nomoroto metoay readlines().
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TEMA. Po3pobneHHA NiHiiHMX anropuTtMiB Ta iX peanisauin
y BUMNALI nporpam
3ABOAHHA: po3pobuTti niHiNHI anropUTMmn Ta Nporpamu ix peani-
3aUii, BUKOHATWN Hanarof»eHHA nporpam.
OBJIAOHAHHA: komn'toTep 3 onepadinHoto cuctemoto Windows 7
i Buwe, 3 Mmoot Python i cepeposmiyem IDLE.

I1i0 wac pobomu 3 Komn’'romepom dompumyiimecs npasu 6e3nexu.
1 Po3spobits 6J0K-cXeMy aaropuTMy OOUMUCJIEHHSA V:
2\/3a +38,5(a® ~c|

Y 6atbe

2 Po3pobiTh Kop oOuuCcJIeHHs 3HAUeHHsA BUpasy 3a YMOBH, IIO
3HAUYEeHHA 3MiHHUX @, b, ¢ BBOAATHCA 3 KJaBiaTypwu.

3  VBe#iTh KoA B KOMII'IOTED, 3HAHITh i yCYHbTe IIOMIJIKHI
BBemeHHs. 30epexiTh (aiia Komy.

BukonaiiTe Kox aj1d 3HaueHb 3MiHHUX: a = 4.2; b=3.5; ¢ = 2.
VYeyHBTE CHHTAKCHUYHI IIOMUJIKU B KOZi, AKIIIO BOHU €.

BuronatiTe Kox i moBeniTh, 110 BiH (PYHKITIOHYy€E€ TpPaBUJILHO.
7. MNepekoHanTecs, WO OTPUMaHI

pe3ynbratn € nNpaBUWibHUMW.

BuronaiiTe Kopm Oy pisHMX 3HAaUeHb 3MiHHUX a, b, c.

0 N O U1 b

Po3pobiTh 610K-cxeMy aJrOPpUTMy OOUMCJIEHHS IIJIOIN PiBHO-
CTOPOHHBOTO TPUKYTHUKA 31 CTOPOHOIO @, IIJIOIUIi BIMCAHOTO
Yy TPUKYTHUK KoJa i iX pisHwuIi.

9 PospobiTh Kop peaizallii aJropuTmy, yBeLiTh y KOMII'IOTep

i 806epexiTs ailtyr Komy. 10. [loBefiTh, WO KOA

10 BukoHaliTe HaJarOAKEHHS KOIY. BUKOHYETbCA MPaBUJIbHO.
BukonaiiTe Kom nisd pisHUX 3HAUEHb CTOPOHU TPUKYTHHUKA
i mepekoHaniTecs, IO Pe3yJIbTATH € IPABUJIbHUMU.

11 Iz KueBa y XapkiB BuixaB aBTOOyC i pyxaBcs 0e3 3yIHHOK
i3 cepemuboro MBuUAKicTIO 45 KM/Trox. OmHouacHo i3 Xapko-
Ba y KuiB BuixaB MOTONUMKJICT i pyxaBca 6e3 3yIMHOK i3
cepenHBOI0 MBHUAKicTIO 55 KM/Ton. Uepes 4 rom 50 XB BoOHU
3yCTpiiucs.
Po3pobiTh 6/10K-cXeMy aJrOpUTMy BU3HAUEHHS BiAcTaHi MiK
Kuesom i XapkoBom.

12 PospobiTh kox peatisarii ajmropuTmy. YBemiTh i 30eperkiThb

Kox y (aiinmi. BukonaiiTe Koj. 12. losepite, wWo kon

BUKOHYETbCA NPaBU/bHO.'
, YOMY HeOoOXimTHO 3miliCHIOBATH BUKOHAHHS

KOAY IJId Pi3HMX 3HAUYEHb BXiZHUX HAHUX.
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TEMA. Po3po6Ka niHiiHMX anropuTMmiB Ta iX peanisauis y Bu-
rnagi nporpam 3 BUKOPUCTAHHAM TeKCTOBUX daiinis
3ABOAHHA: po3pobuTt RiHiNHI anropuTmMmK Ta nporpamm ix peani-
3aUil, BMKOHATW Hanarof»eHHA nporpam.
OBNNAOHAHHA: komn'toTep 3 onepaduintHoo cuctemoto Windows 7
i BuLWe, 3 moBoto Python i cepeposuwem IDLE.

Xig po6otn
ITi0 yac podomu 3 kKomn’'romepom dompumyitmecsy npasus 6e3nexu.

1 PospobiTs y cioBecHO-GOpMYabHIA (GopMmi amropurM obumc-
JIeHHS 3HAUYEHHA Y:

y = 32,425+/3,1a% +2,25b —8,2ab
9,1c(\la+b2 -2,1ac )

3HaueHHs 3MiHHUX a, b, ¢ yBOAATHCA 3 KJaBiaTypwu.

.

2 CrBopiTh KOJ peaJizallii aJroputMmy. YBemiTh Koj, BUKOHA-

2. [loBepiTb, Wo pesynbrat .
Te MOro HaJarog xXeHHJd.

BUKOHAHHA € MPaBUbHUM.
3 BanumiTe orpuMmaHuii pesynabrar y ¢aita file_10 Baacuoi

HanKu.

3. negeKOHaMTeCH’ tHO pesynb- 4  Creopirh TekcTOBUI (ailya, 10 MicTUTL peueHHA: «B VKpa-

LELEE (2 0l o ol 140 | Aal 02 iHi 68 % mHacenenna micbke, 32 % — ciabcbke. Cepenusa
rycrora HacejdeHHa — 81 KuUTeJb Ha KBaJApaTHUMN KiJo-
MeTp».

. . 30eperxirts HabpaHuii Teket y (aiiai file_11 BiracHol mamkm.
5. MNepekoHariTeca, wo ¢ann

5 . . . . . )
NPOYMTaHO NPABUALHO. Bigkpuiite i mpouwmraiite (aiia file_11 3a gomomoromw meto

miB open() i read().

6 VBenmiTh TekcT mpuciiB’a: «JllogumHA 3MiHIOETBCA y MKUTTI,
a HacIpaBIi KUTTA 3MiHIOE JIOAUHY». 30€peKiTh mpUcaiB’s
y TekcroBoMmy (paiiiai file_12 BiacHol mamkwu.

7 TIIpoumraiiTe CTBOpeHHMH (ailj 3a [OIOMOI'OI MeTOLY
readlines(). IlepexonaiiTecs, 110 (aia TPOUUTAHO MTPABUJIL-
HO. 3akpuiite (aii.

8 Po3pobiTh 6JIOK-CXeMy aJITOPUTMY OOUUCJIeHHS 3HAUeHHA V:

) [ 2
10. doBepiTb, Wo Kopa y=54,6a3+ 43\7,3a+b —O,65(a2+2(a—c)),
BVMIKOHYETbCA MPaBUIIbHO. 2,1(3a—1,6b +J;)

3HaueHHsA a, b, ¢ yBemiTh 3 KJaBiaTypu.

9 CrsopiTh Koj peaiizaliii aJropurmy.

10 VBexmiTh KoA i BUKOHAaIiTe MOro HAJATOMKEHHII.

. 11 SBanwumrits pesyabrar y ¢aitai file_13 BiacHol mamxm.
BukoHante

TecToBe 3aBAaHHsA 12 IlepexonaiiTecs, 110 maHi y (aiiai 30epe:keH0 IIPaBUJILHO.
3 aBTOMAaTU4YHOLO

MepeBipKo pesynbraty o .
Tect 10 daitaiB ada 3anucy ¥ YMTAHHSA 3 HUX JaHUX.

3p06iTL BHCHOBOK IIDO ,Z[OIJ;iJIBHiCTL BUKOPUCTaHHA TEKCTBUX




lMpueadalime, 3 AKUMU J102[4HUMU 3MIHHUMU U J102i4HUMU
onepayiamu 8u 03HAUOMUJIUCA Y WOCMOMY i CbOMOMY K/1aCax.

BucmosnioBanusa € omHUM i3 (GyHIaMEHTAJbHUX IIOHATDL JIO-
rikm — HayKN OPO 3aKOHM MUCJEHHs. ¥ JIOTiIli 3acTOCOBYETHCS
TepMiH «MIpKyBaHHS», AKUI O3HAUae 0COO0IUBY (hOPMY MUCICHHS
agioauau. TeMiH «MipKyBaHHsI» dYacTillle BUKOPUCTOBYIOTH Y Tpa-
OUITINHINA JIOTIiIli, a TepPMiH «BUCJIOBJIIOBAHHA» — Y MaTeMaTHUYHiil
JIOTiIri.

BUCNOBIIOBaHHA — Lie PEYEHHS, MPO AKE MOXHa FOBOPUTH,
WO BOHO iCTUHHe abo xmbHe. Jlvwe po3noBiAHe peyeHHsA
MOKe OYyTW BUCIIOBJIIOBAHHSM.

He koxme peuenHHs MOKe OyTH BUCJIOBJIIOBAHHSAM. BUCIOBIIIO-
BaHHAMM HE MOKYTh OyTH OTOJIOIIEHHS, HAaKaswu, Mopagu Ta iH.
Tak, peuenns «CepenHsa Bpo:KalHIiCTh 3€pPHOBUX Yy PalioHi cTaHo-
BuTh 30 11/Ta» He € BUCJOBJIOBAHHIM.

BucnosaioBanHA mominarwThbea Ha npocTi i ckaagHi. IIpocti —
IIe BUCJIOBJIOBAHHSA, IO HE MIiCTATH iHINIOTO iMCJIOBJIIOBAHHSA; iX
e HasWBaOTL aroMapHuMu. CKJaaHi BHUCJIOBJIIOBAHHS YTBOPIO-
IOTBCA 3 KiJIBKOX IIPOCTUX 3a JOIIOMOTOIO JIOTIUHUX CIIOJIYUYHUKiB
3alepeveHHs, KOH IOHKIIiI, nu3’toHKIil Ta iH. (mpukJaang 1).

MNpuknag 1.

IIpocre BucsoBmtoBaHHSA: «J/[Ba GijbIle 3a OAMHUITIO».

CkJiazeHe BHCJIOBJIOBAHHSA: «fKIimo a Oinbmie b i b 6iabime c,
TO a Oinbirie c¢». I3 MpuWKIany BUIIIWBAE, IO iCTUHHICTH CKJIAe-
HOTO BWCJIOBJIIOBAaHHS BM3HAUAETHhCA Ha OCHOBI icTMHHOCTI U xXub-
HOCTi TPOCTUX BUCJIOBJIIOBAHb.

PesynbraTu BUKOHAHHA JIOTIYHMX OIlepalliii 3alepedeHHdd,
ou3’toHKIN] i KOH'IOHKIi] HaJ BHCJIOBJIIOBAHHSIMI:

11.1. BuCnoBnoBaHHS. ..

BucnosnioBaHHA 3anepeueHHs KoH'loHKLiA LOn3’toHKUinA
A B —A A&B AvB
XnbHe XnbHe IcTUHHEe XnbHe XnbHe
XnbHe IcTUHHE IcTUHHE XnbHe IcTuHHE
IcTHHE XnbHe XnbHe XnbHe IcTUHHE
ICTUHHEe ICTUHHE XnbHe ICTUHHE ICTVHHEe

213

OCHOBOMONOKHMKOM JOTiKK
AK HayKN € OaBHbOrpeLbKuil
yueHunn i pinocod ApuctoTtenb
(384-322 pp. oo H. e)

Baromuin BHECOK y pO3BUTOK
Teopil NOTKN HaneXxmnTb
HiMeLbKOMY MaTeMaTUKy
foTdpiay Binbrenomy Jlei6HiLy
(1646-1716).

Cnctemy maTemaTU4HOI NOTiKK
Ha 6a3i noriko-matemaTUyHOI
MOBW, AAKY Ha3uBaloTb anrebpoto
NoriKK, po3pobuB GPUTaHCbKMI
MaTemaTuK i ¢inocod xopmx
bynb.
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Anrebpa noriku onepye
NOTIYHNUMM 3MIHHUMW N NOTIYHUMN
bYHKUIAMN, AKI MalOTb 3HAYEHHA
icTMHHO abo xmMbHo. Lli 3HaueHHs
OTOTOXHIOKOTbCA BiANOBIAHO

[0 3HayeHb oAuHMLI 1 HynA.
JloriuHi yHKUIT MOXKYTb 6yTH
3aaHi TabnnuAMM iICTUHHOCTI
abo noriyHumn popmynamm.
Hanpuknag, noriyHumun
dopmynamn TpbOX aprymeHTiB
MOXYTb OyTW Taki:

f(x,y.z)=xyvyz
f(x,y,z)=(xvy)(yvz).

%,

BucnoBntoBaHHA Ta Moro
3anepeyYeHHs He MOXYTb 6yTu
O[HOYACHO ICTUHHUMK abo
O[IHOYACHO XUOHUMMU.

L

lNpuknag 3. Hexai#t maemo Bu-
pas ((x > y) or (y > z)) and not((x
> 1) or(z>1).

BusHauennsa sHaueHHS
BUPA3y [/ 3HAYEHb 3MiHHUX
x=1,y =3, z= 2 noAcHeHO Ha
puc. 11.1.

{(x>y) or (y>2z)) and not{(x > 1) or (z > 1))
Fa_lse Trﬁ False  True
True o True_
False
False

Puc. 11.1. AHani3 3HaueHHs
NOrivyHOro BMpasy

3amepeueHHsA BUKOHYETHCS HaJd OJHUM BHCJIOBJIOBAHHAM,
AKUM y TAOJUIIL € BUCJOBJIOBAaHHA A. 3allepeueHHA Mae€ 3HAUEH-
Hs xuOHe, SIKINO 3HaueHHs A icTuHHe, i HaBOHAKMH.

PesyabraTom omepallii KOH’IOHKIII € 3HAUeHHsS iCTHHHE TOXi
i TinpKM TOmi, KoM OOMIBA BHUCJIOBJIIOBAHHS iCTHHHI.

PesynbraTom omepairii nus’toHKIII € 3HaueHHA xXuOHe Tomi
1 TiIBKM TOXi, KOJM OOMIBA BHUCJIOBJIIOBAHHSA XMOHIi.

Maremaruuna Jorika — Pi3HOBUJ 3arajibHOI JIOTiKHU, IO BU-
BUa€ 3aKOHM MaTeMaTUYHOI'0O MHUCJIEHHS, MpeaMeToM ii BUBUEHHSA
€ MaTeMaTuuHi Teopii y misomy. MaremarnuHa Jorika € hopMaIb-
HOIO JIOTiKOIO, III0 BMBYAE IMPOLECH MUCJEHHS (MOHATTSI, YMOBU-
BOOU, NOBENEHHS, CYI:KEHHs) 3 TOUKU 30pPYy JOTIUHOI CTPYKTYpHU,
abcTparyoJunch BiJi KOHKPETHOTO 3MicTy.

YV wmoBi Python mHapx JjoriuHUMHM MaHUMK BUKOHYIOTHCS TaKi
omepaiiii: samepeueHHs, IO IIO3HAYAETheA Not (Hi), AU IOHKIIT —
or (abo) i xom’rouKIlii — and (i).

Pesynbrary BUKOHAHHSA JIOTIYHUX OIE€palliii HaBeIeHO B TAOJIMILi:

. y not x
........ False  False koo
~~~~~~~~ True ” False False
........ False True True
~~~~~~~~ True True False

I3 Tabuauii BugHO, IO omepaTop Not € yHapHUM, TOOTO mie
JIUIe JAJIS OJHOTO oOmepaHaa. PesyapTaToM HOro BUKOHAHHS
€ 3HaUeHHA, NPOTHUJIEKHE 3HAUEHHIO OllepaHia X.

PesysbraToM BUKOHAHHS omepaTopa Of € 3HaueHHs False awuiie
B TOMY BUIAJKy, KOJu O0MABa OllepaHAM MalOTh 3HaueHHA False.

PesysnbraToM BUKOHAHHS omeparopa and € 3HaueHHs True JuIie
Yy BUHIAJKY, KOJU O0MABa OIlEpaHAM MAalOTh 3HAUEHHA Irue.

Jloriuni Bupasm cKJamailoTbCA i3 3MiHHUX, OIlepalliii IOpiB-
HAHHA W JIOTIYHUX omepalrii.

Jloriuni Bupasm MOMKYTb MaTu KPYIJIi AYXKKH, a 1X pe3yJbra-

ToM € True a6o False.

Posriiaremo npukaagm 2 i 3.

Mpuknap 2. Jloriunmii Bupas X > 3 HabyBae 3HaAUYeHHS True,
AKIO X HaOyBae 3HaueHHs Oijbllle ab0 OOPiBHIOE TPHLOM, iHAK-
me — False.

Jloriuauit Bupas (x > 2) and (y = 7) mabyBae 3HaueHHA True,
AKIo X Oisbie 3a 2 i y mopiBHioe 7, imakme — False.

Jloriunmuit Bupas (x < 5) or (y > 3) HabyBae 3HaUeHHs True, AKIIIO
X MeHIIe 3a 5 abo y Ginpmre Bix 3, imakmre — False.




@ 3anuTaHHA ANA nepeBipKU 3HaHb

1 TloAcHITb CyTHICTb BMC/IOBNIOBAHHSA.
2 fKnx 3HauyeHb HabyBalOTb BUCIOBMIOBAHHA?

3 AKi TN peuyeHb He MOXYTb OyTV BUCIIOBIIO-
BaHHAMMN?

11.2. Po3pobneHHs... 215

4  fknx 3HaueHb HabyBae AM3'IOHKLIA Hag ABOMaA
BUC/TIOBNIIOBAHHAMMN?

5 fAKux 3HauyeHb HabyBa€ KOH'IOHKLIA Hag ABOMA
BUCJTIOBNIIOBAHHAMMN?

6 HaBepitb npuknag nNpPOCTOro i CKfafeHoro
BUCJIOBJIIOBAHb.

3aBaaHHA AN CaMOCTIMHOro BMKOHaHHSA

1 B iHTepakTMBHOMY pexumi gna x =5 i x =2
BM3HauTe 3HA4yeHHA BMpasy X > 3.

2 B iHTepaKTMBHOMY pexumi ans x = 0.5iy = 3
BM3HauTe 3HaueHHA Bupasy (x > 1) or (y ==

).

3 B iHTepaKTUBHOMY pexumi gna x =2 iy =1
ﬂBVBHaHTe 3HaueHHA Bupasy (x > y) and (x > 1).
Po3pob6iTb Kop 06YMCNeHHA 3HaYyeHHA BUpasy

ﬂ(x <y) or (x==2z). lepeBipTe npaBUNbHICTb
BMKOHAHHA Koy ANA Pi3HMX 3HaYeHb 3MiHHUX.

5 Po3p0o6iTb KOO OGYMCNEHHA 3HAYEHHs JOriy-
Horo Bupa3sy (x > y) and not (x < z). MNepes.ip-
Te NPaBWIbHICTb BUKOHAHHA Kody ANA Pi3HUX
TUMNIB JAHWUX.

6 Po3po6iTb KOf OOGUMCNEHHA 3HAUEHHA JlOriy-
Horo Bupasy ((x > y) or (x =2) and (y == z).
MNepeBipTe NpaBUSIbHICTb BUKOHAHHA KOoAy
ONA Pi3HMX 3HAYeHb 3MiIHHUX.

[oBepfiTb, WO KOO BUKOHYETbCA MPaBUSIbHO.

Cnpobylime cghopmyno8amu peyeHHs, AKe Micmume maki c108a:

AKWO, Mo, iHakwe.

PospobyienHsa @i o0UYHMCIeHHS JIOTIYHMX BHUPAasiB 3MiHCHIOETHCS

Ha OCHOBi 3aKOHiB ajredpu JIOTiKH.

Hnsa OysneBoi anredpu crupaBelIMBUMU € TaKi PiBHAHHS:

x-0=0
X-1=x

xv0=x x-x=0

xvi1=1 XvX=1

Posrnsamemo mopsAgoK o0uYmMCIeHHS 3HAUEHb JIOTIYHMUX BUPAa3iB

Ha npukJazax 1 i 2.

Mpuknag 1. Ieam, ITerpo i Cosomisa cmporxHo-
3yBaJju pesyabrar Uemmionary Ykpainu 3 ¢yT-
001y Yy TIOTOYHOMY POIIi TAKUM UWHOM:

Isan: mepmmmu OyayTh <«Kapmatwm», mapy-
ruMm — «JlmHaAMO>.

Ilempo: nepiioio O0yae «30psA», UYETBEPTUM —
«TaxTap».

L

Conomis: gpyrumu OyayTh «Kapmatum», Tpe-
TiMm — «JluHaMO>».

Y KoHOI OUTHMHU, sSKa pobOumJa cBiifi Ipo-
THO3, TMPaBUJBHUM OYJIO JIUIIE OfHE BUCJIOB-
JoBaHHA. 3’sicyBaTH, AKi Micisg B uemmioHaTi
peaJyibHO TIOCiaiM 3asHaueHi (pyTOOIBHI KOMaHIN.
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Xi0 6UKOHAHHA

Po3ain 8

Ilo3HauMMO BHCJIOBJIIOBAHHA 3MiHHUMU:
K1 — mepmumu 6ynyts «Kapmartm»;

Z1 — mepiIow Oyme «30ps»;

D2 — gpyrum Oyne «JlumHamo»;

K2 — mpyrumu 0ynyTh «Kapmarti»;

D3 — tperim Oyme «[luHamMO»;

Sh4 — yerBepTuMm Oyae «IllaxTap».

OcCKiJbKI OfHEe 3 BHCJOBJIOBAHL KOMHOIL
JUTHUHN OyJ0 IIPaBUJIBHUM, TO (POPMAaJIBHO Iie

MOKHA 3alucaTyu y BUTJIAJL BUpPasis:
KivD2=1,721vSh4=1,K2vD3=1,
Je OOUHUIA BiATIOBiae 3HAUEHHIO iCTHUHHE.

OueBUIHO, 110 i KOH'IOHKIIiA BCiX IMX BHUpasiB

TaKOK Mae 3HAUeHHS iCTHMHHE.

MaremaTU4HO Ile MOXKHA 3allMCAaTUA TaK:
(K1 v D2) & (Z1 v Sh4) & (K2 v D3) = 1.

IlepeTBopuMO Ieii Bupas 3rigHO 3 IpaBUJa-

MU MaTeMaTHUYHOI JIOTiKMU:

(K1Z1 v K1Sh4 v D271 v D2Sh4) (K2 v D3) = 1.
SuauvenHs K1Z1 € xubHUM, OCKIIBKM Ha mep-

IIIOMY MicCIli He MOMKYTh OyTU ABI KOMaHIU.

@ 3anuTaHHA ANA nepeBipKU 3HaHb

1

Mpuknag 2. daro JoriuHMil BUpas:

(x <y)or(y <2z)and (x > 2) and not (z > 1)).

L

Tomy Bupas MOKHA 3aIllncaTH TakK:

(K1Sh4 v D271 v D2Sh4)(K2 v D3) = 1.

Taxkok BiATIOBigHO MO IIpaBMJ MaTeMaTUYHOL
JIOTiKM MOJKHA 3aIlMCaTH’:

K1Sh4K2 v K1Sh4D3 v D2Z1K2 v D2Z1D3 v
D2Sh4K2 v D25h4D3) = 1.

VYei ckimamoBi, AKi BUAiJEHO KUPHUM Ha-
KpEeCJIeHHAM, € XUOHUMU.

Tak, Bupasu Ki1Sh4K2, D2Z1D3 i D2Sh4D3
€ XMOHMMH, OCKIJIBKHK OZHA II Ta camMa KOMAaHIa
(v mammomy Bunagky «Kapmatu» i «[IuHamo») He
MOXKYTH OyTH Ha TBOX Pi3HUX MiCI[AX OJHOYACHO.

Bupasu D2Z1K2 i D2Sh4K2 € xubHuMMH,
OCKIJIBKM Ha ApyroMy MicIli He MOMKYTL OyTH
OBl KOMaHAM OLHOYACHO.

Basuiaerbes ictuaHuUM Bupas K1Sh4D3, mro
osHauae: mepire Mmicre mocinu «Kapmatu», mnpy-
re — «30psa», TpeTe — «JluHaMoO», YeTBepTe —
«IITaxTap».

L

Kopg tioro obuucienns mogamo Ha puc. 11.2.

X = float (input ('Y
¥ = int (input ('¥Ys
Z = float (input ('Y
£f=((x<y) (y <
((x > 2) =
print (‘£ = *, 1)

e A e
oo
(1 ]

Hasemeno mBa BapiaHTU BUKOHAHHS KOZLY:

Puc. 11.2. Kop 06umcneHHa noriyHoro Bnpasy

YeenoensHa x 2
Yeenensa y 3
YeeneHssa 4
£f = False

YoMy OOpiBHIOE 3HaueHHA XV 17

2 Yomy [OPIBHIOE 3HAUEHHA XV X ?

¥YBenenua x 2.5
Yeeneuua y 3
Yeenenua 0.5
£f = True

3 Yomy [OpiBHIOE 3HaUeHHA BMpasy
(x>1)(y<3) Ana x=3, y=57
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TEMA. MobygoBa NoriyHNX BMpasiB Ta iX 06UYNCIIEHHSA
3ABJAHHA: nobynysaTtun noriyHi BUpasu Ta po3pobuTti nporpamu
X peani3sauii.
OBJTAOHAHHA: komn'toTep 3 onepadiniHoto cuctemoto Windows 7
i Buwe, 3 moBoto Python i cepegosuwem IDLE.

Xig po6otn
I1i0 wac pobomu 3 Komn’romepom dompumyiimecs npasu 6e3nexu.

1 Cepriit i Oxekciii gomoBmaHCA y Cy0OTYy IIOKATaTUCs Ha
JMMKAaX, SAKI0 He Oyoe XYPTOBUHHU, TeMIeparypa IIOBi-
Tps He OijybItie Big 7 M/cex. 5. JoBegdiTb, WO KO BUMKOHYETb-

dopmagisyiiTe chopMyILOBaHY IOMOBJIEHIiCTH i PO3po0ITH CA NpaBUJIbHO.
Ins Hel JoriuHMiT BuUpas.

2  Pospobits Kox peaJisarii Jioriurmoro Bupasy. }
6. NepekoHanTeca, WO oTprma-

3 OBEIIiTH 0 OTPUMAaHUI Pe3yJabTaT € IPABUJJIBHIIM. .
Hosenirs, 1y p besy. b HO MpPaBUNIbHWIA Pe3ynbTar.

Hano Bupas: (x > 5) and (x > y). Po3pobiTs Koj o6uuciieH-
HsA JIOTIYHOTO BHpa3dy. 3HAUEHHA BMIiHHUX X i Y BBOZATHCA

3 KJIaBiaTypu. 7.

5 BukxonaiiTe Kopx s 3HAU€Hb X = 6, y = 8. X y f(x,y,z)
Bukonaiite xoj g iHIIUX 3HAYEHb 3MiHHUX. 0 0 0

7 DByneBa (QyHKIiA TphOX apryMeHTIiB Mae QopmMyIy 0 0 T
f(x,y,z)=xyvyzvxz . 0 : PO
O6uncaiTh 3HaUeHHA (PYHKINI A Bcix HaOOpiB (3HaueHb) il 0 1 T
apryMeHTiB. 3alOBHITH HaBeleHY TabJIUITIO. : 0 o

8  Po3pobiTh KOA 0GYMUCIEHHS JIOTIYHOTO BHUPA3Y ((X > y) OF NOt i
(y > 2) and (x > 2). 1.9 LIS S

9 BuxoHnaiiTe Koj AJis 3HAUeHb 3MIiHHUX X = 3, Yy = 2, z = 5. ! ! I

10 BuxonaiiTe Koj AJyid iHIINX 3HaUeHb 3MiHHUX. ! ! 1 ;i

3po06iTh BHCHOBOK IIPO Te, IKWH eTam y PO3B’sA3yBaHHi JO-

riyHUX ajzad € HAWCKJIATHIiIIIM.
9, 10. loBeaiTb, WO OTPMMaHO
NpaBWbHUIA pe3ynbTarT.

BrKkoHanTe TecToBe 3aBAaHHA
3 aBTOMATUYHOI MepeBiPKOo
pe3ynbraty
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[HCcTpyKUia 1

Puc. 12.1. OparmeHT 6110K-CXEMU
HEerMoBHOTrO po3rayeHHsA

[MouaTok

/BBep,eHHﬂ bal/
v

result := 'Ha onimniagy
He moTtpannse’

¥

Hi

+TaK

result := 'Ha
onimniagy notpannse

| ——
/3VIBeﬂeHHFI resul}/
v

Pnc. 12.2. Bnok-cxema anroputmy
BM3HaueHHA

lpuzadatime, Aki 8uOuU po32anyxeHb 8U 8UBYAJIU Y NONEPEOHIX
Knacax. AKUMU KOMAaHOamu po32aslyeHb Kopucmysanucs?

fAx BU BiKe 3HaE€Te, iICHYIOTh TPU BUAU PO3TAIY:KEHb: HEIOBHE,
IIOBHE, BHUOip.

IIpuragaemo, AKWI BUIIAL Mae OJIOK-cXeMa HEIIOBHOI'O poara-
JYy:KeHHs, i posrisgHeMo puc. 12.1.

SAxiio ymoBa Mae 3HaueHHA True, TO BUKOHYeThcA IHCTpyKUia 1,
a AKI0 yMoBa Mae 3HaueHHsa False, To BoHa He BHUKOHYETHCH,
a BHUKOHYETBLCS iHCTPYKIIisI, poaTalloBaHa OesmocepeaHbo 3a IH-
cTpyKUieto 1.

Ileit Bup posranyskeHHs MOBOi0 Python peasisyerncss Koman-
IOI0 YMOBHOT'O IIEPEXOAYy TaKOi CTPYKTYPH:

if <noriuHnin Bupas>:
<6NOK IHCTPYKLin>

HaBememo mpuKJIaAu 3 HEIIOBHUM POBTAJY:KEHHAM (IPUKJIAIN

1i2).

MNpuknag 1.
if x>6.5:

y = 2*x-5; z = y+x/2.5

SAxmo 3HaueHHA 3MiHHOI X Oisbite 3a 6.5, TO BUPOOJIAETHCA
3HaueHHA True, i micas IILOrO BUKOHYETHCS OOUMCICHHS 3HAUEH-
HS TBOX BUPA3iB.

SAKIimo sHaueHHsA X MeHIe abo mopiBHIOE 6.5, TO BUPOOIAETHCSA
sHaueHHA False i sHauenHsa 000X BMpPas3iB He OOUMCJIIOIOTHC.

L

Mpuknag 2. IIas Toro mo6 morpamuTu y 30ipHYy KoMaHAy 00-
Jacti gas yuacti y Beeykpaiuchkiii oximmiani 3 iHdopmaruku,
Ilerpuky mnoTpibHO HabpaTu Ha obJacHiil osimMmiani He MeHIIe
misk 350 OasiB. Ym morpanutk Ilerpuk Ha BceykpaiHChKYy oJsim-
miany, AKINO Habepe KijgbKicTh 6aJiiB, AKa MICTHUThCA Yy 3MiHHIN
bal?

Biok-cxemy aJropuTmMy po3B’si3yBaHHSA HaBeJeHO Ha puc. 12.2.

Kon peadmisarii axropurmy momano Ha puc. 12.3.
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# lporpaMa EM3HaYeHHA, Y NOTPAaNOMTE
bal = int (i H
result = "Ha oniMniany He nNoTpanis
bal >= 350:
result = "Ha
print (result)

oniMniangy norTpannace”

Puc. 12.3. Kog Bu3HaueHHs, un notpanums lNeTpuk Ha BceyKpalHCbKy onimniagy

PESYJIBTaT BUKOHAHHA KOOY:

Ha onmiMmiany noTpannsAe

Cxinvxm Ganis Habpas leTpux? 409

ITicnia saBeprieHHs BUKOHAHHS KOMAaHAMW YMOBHOT'O IIEPEXOIY
BUKOHYEThCA KOMAaHJa, Po3TallloBaHa 0e3locepefHbo 3a HelO.

Komanpa if <noriyHnii BUpas>: sakinuyeTbCcAd ABOMA KpaIKaMwu,
a KOMaHAU B HACTYIIHOMY PAAKY aBTOMAaTHUYHO 3CYBalOThCA Ha
YOTUPU TO3UILil IpaBopyd. ¥ MBOMY PANKY MICTATHCS ABI KOMaH-
ou, SIKi BiIOKPEMJIIOIOTBCS OJHA BiJl OJTHOI KOMOIO 3 KPAaIIKOIO.

ITicis ocranubOi KOMaHAM GJIOKA IPOrpaMiCT caM MAa€ BBOIUTH
HaCTyIHY KOMaHMYy, IepeMicTuBINIM ii Ha YOoTHUPU MO3uUIlii JiBopyd.

Ilpuramaemo, AKuUil BUIISA Mae OJOK-cxeMa IIOBHOT'O PO3TaJIy-
JKeHHsd, i posrigHemo puc. 12.4.
Sxrmo ymoBa Mae 3HaueHHS Irue, BUKOHYETbCS IHCTpyKuia 1,
iHaKIlle — BUKOHYETHCA |HCTPyKUia 2.
Y wmoBi Python moBHe posrasy:keHHs peasisyeTbca KOMAaHIOIO
TaKOl CTPYKTYPHU:
if <noriuHun BUpas>:
<6nokK iHCTpyKLin 1>
else:
<6nok iHCcTpyKLuin 2>

HaBenemo mpuik/agu aJropuTMy 3 HEIIOBHUM PO3TATYKEHHIM
(mpuraagm 3 i 4).
MNpuknag 3.
if x>2.3:
y = 4.5%pow(3, 5); print("y =", y)
else:
y = 71*(21-pow(1.4, 2)); print("y =", y)
Y upomy IpuUKJIami, AKINO 3HAUEHHS 3MiHHOI x OijbIe 3a 2.3,

00YMCIIIOETHCA 3HAUYEHHSA BUPA3Y 4,5-3°% i BuBOAWTHCA HA eKpaH,

iHaKIIe — OOYMCJ/IIOETHCS 3HAUEHHS BUPA3y 7,1.(21_1,42) i Ta-
KOXX BUBOJUTHCA Ha eKpaH.

Puc. 12.4. ®parmeHT 6n10K-Cxemm
MOBHOIO PO3rany»KeHHsA

/BBep,eHHﬂ a, b/

<o <p >

Tak v
|y =a*a(a + b)| |y = sqrt(3a - 2b)|
]

M
/ BuBegeHHs y /

Punc. 12.5. bnok-cxema anropntmy
obuncneHHa Bmpasy
(no npuknagy 4)
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Mpuknag 4.
O0urcauTy 3HAUEHHA Y-

az(a+b),mcm;o a<b,

v3a—2b , aximo a>b.

L

H

Biok-cxemy aJiropuTMy OOUYMCJIEHHSI BHPAa3y
aBemeHo Ha puc. 12.5, Kopm peaJisarii aJro-

putrmy — Ha puc. 12.6.

#Kon 3 DoBHMM pO3ranymeHHAM
import math
a = float (input ("3SnauexsHsa a= "))
b = float (input ("3aa b= ™))
if a < b:

Yy = math.pow (a,2)*(a + b)

¥ = math.sgrt (3*a - 2*Db)
print ('y =',¥y)

#IMnopryBanua Momoyna math
#BBepgensEa 3HaueHHA a
#BBepmensa 3HaueHHA b

#dxmo a MeHme b
=

#0Bumcnexnss sMpasy
#BuBeneHHA DEe3IYIBTATY

Puc. 12.6. Kop 06uncneHHs Bupasy

OnuH 3 BapiaHTiB BUKOHAHHS KOHY:

SHaueHHs a = 6
Suauenus b= 3.5

y=3

.3166247903554

MNpwuknag 5.

Busmauutu, y dAKifi BaJgioTi caig 3pobuTtu
0aHKiBCBKUI BHecOoK y poamipi 25000 rpH,
o6 ueped PiK OTpUMATH MAKCUMAJIbHY CYMY
y TpuBHAX. BigoMo, 10 y T'PUBHAX BiICOTOK
piuamx gopiBaOE 11,5 %, a y momapax — 4 %.
Ha MoMeHT BKJaAy KypC Ha KYIiBJIIO CTAHOBUTH
27 TpH, a 3a PiK Kypc IPOAa’Ky Aojapa IIPOrHO-
3yerbea 28,6. PogpobuTu asropurm i mporpamy
BUBHAUEHHS, y AKili BaJOTi BUrigHO 3p0O0OUTH
BHECOK.

AJropuTM posB’sIsyBaHHSA 3amadui
y caoBecHO-(hOpPMYJabHiN (popmi
1. ITouaToK.
2. O6GuucauT cymy uepe3 pikK (BKJaa y T'PUB-
Hax): Sgrn_1 = 25000 + 0.11.5 * 25004.

L

w

. IlepeBectu rpuBHi y mosapu (epes BKJIAIOM):
dol = 25000/27.
. ObuncauTH CymMy AOJapiB uepes pik:
Sdol = dol + 0.04 * dol.
. IlepeBecTn monapu y IpuBHi:
Sgrn_2 = 28.6 * Sdol.
. Axmo Sgrn_1 >= Sgrn_2, to p = "BurigHiwe
y rpuBHax", imakme p = "BurigHiwe y gonapax".
BuBenenHnsa 3HaueHHA p.
. Kinmerp.
Kom peanizamii asgropuTmMy HaBemeHO Ha

puc. 12.7.
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#Koo 3 rKoMaHOOD NOBHOTO pO3ralyx
Sgrn 1 = 25000 + 0.115*25000
dol = 25000/27
Sdol = dol + 0.04*dol
Sgrn 2 = 28.6%*5dol
- S5grn 1 >= Sgrn 2:
p = "Burignime y rpMBHAX"
p = "Burignime y poxapax"”
print (p)

an y DPpPMEHAX, OTpMMaHa cyMa
eBefeHHA DPPH Yy OoJapu
Knan y HoJapax, cyMa

#llpuceopEaHEs
#lunaxme

#llpuceopEaHEs
#Busenensa p

oTpMMaHa

Pnc. 12.7. Ko BU3HaueHHA BUrigHOro Bknagy

PesynbraT BukoHaHHA KoOAmy: BuriHille y rprsBHAX.

@ 3anutaHHA ANA nepeBipKM 3HaHb

1
2

AKi iCHYI0Tb BMAW po3rany»keHb?

Hakpecnitb 610K-cxeMy HEMOBHOrO po3rany-
XKEHHA.

Hakpecnitb 610K-cxemy MOBHOro po3rany-
XKEHHA.

fIKy CTPYKTypy Ma€ KOMaHAa HEMoOBHOro pPo3-
rany»eHHa mosoto Python?

AKy CTPYKTypy Ma€ KOMaHZa MOBHOro posra-
ny>eHHa moBoto Python?

HaBepiTb NpvKnag KOMaHAW HEMOBHOro po3-
rany»eHHsa mosoto Python.

HaBegnitb npuknag KomMaHAM MOBHOrO po3ra-
nyxeHHa mosoto Python.

3aBaaHHA AN CaMOCTIMHOro BUMKOHaHHSA

1

Jlitak moXe 3[iNCHNTM NOCagKy B aeponopTy
NPU3HAYEHHS, AKLO XMAPHICTb Oyae He HUK-
yoto 3a 500 M. 3HaueHHA ONA peanbHOI XMap-
HOCTi BBOAUTbCA 3 KnasiaTypu.

Po3pobiTb anroput™ i nporpamy Bu3HaueH-
HA, UM 3[INCHUTb NiTak NOCafKy B aeponoprty
NPW3HaYeHHs.

Po3pobiTb anroputm i nporpamy 064YMCieHHs
3HAYEeHHA y:

& —bx, akio x >0,
y= a? —(C+%),ﬂmnm x<0.

3HaueHHA a, b, ¢ i x yBoAATbCA 3 KnagiaTypw.

3 B ocTaHHbOMY TYypI

YemnioHaTy YKpaiHu
3 ¢yTbony rpatotb «lWaxtap» i «JuHamo».
AKwo nepemarae «[lnHamo», TO CTaE 4emni-
OHOM YKpalHW, iHakwe — 4yeMniOHOM CTa€
«WaxTtap». Po3pobiTb anroputm i nporpamy
BM3HAYEHHA, XTO CTaHe 4YeMnioHOM, AKLO pe-
3ynbTaT rpy BBOAWUTBLCA 3 KNasiaTypu.

4 [laHO pPIBHOCTOPOHHIN TPUKYTHUK 3i CTOpPO-

Hol a i Kono 3 pagiycom r. Po3po6itb an-
ropuTM i NpOrpamy BU3HAYEHHA: Y/ MOXKHA
Yy TPUKYTHUK BNUCaTW Lie KONo. 3HaYeHHA CTo-
pOHM TPUKYTHMKA i pagiyca Kona BBOAATbCA
3 Knasiatypu.
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5 Po3po6iTb anropuT™ i nporpamy o64YMCNEHHA 6 3HanpiTb B iHTepHeTi BiAOMOCTI Mpo mnnoLy
06YMCIIeHHA Y:

\

a3+\/3,1a+2(a+1<8b),ﬂ1c1u0 a>b,

VV27a+b ,saxmio a<b.

O6uncneHHn

BUpa3y

/

[HCTpyKLUia
3

[HCTpyKLUiA

2

IHCTpyKLUiA

1

Prc.12.8. ®parmeHT 6510K-Cxemut
po3rany»eHHs 3 TPbOMa FifIkamu

Y

| [HCTpyKUiA Kl

Ta HaceneHHs Yepkacbkoi i PiBHEHCbKOI 06-

® nactei. Po3pobitb anroputm i nporpamy Bu-
3HaueHHsA, y AKiN obnacTi ryctota HaceneHHs
6inbLa.

AK Kpawe peanizysamu po3zanyxeHHA 3 6aeamema 2iflkamu po3s-
2a/1yKeHb?

Posrany:kenns 3 OaraTbMa TiJIKaMu MOKHA peaJjiidyBaTu 3a
JTOTIOMOT'0I0 KOMAH/i TTIOBHOTO i HETIOBHOTO PO3TaJIy’KeHb, ajie 3pyu-
Hillle 3a IOMOMOT'0I0 KOMaHAM BUOOPY.

Komanga BuOopy peaJiidye posrajysKeHHsS 3a 6araTbMa Tijka-
mu. IIpukaan 6J0K-cxeMU PO3ray:KeHHs 3a BUOOPOM i3 TphoMa
riikamMu HaBemeHo Ha puc. 12.8.

Sxmio 3HaueHHA BUpady AOpiBHIOE 1, BUKOHYeTbCA |HCTPYyK-
gia 1, axmro 2 — IHCTpyKuia 2, axmo 3 — IHCTpyKuia 3. Y BUIAAKY
SAKII0 BUpa3 He JOPiBHIOE »KONHOMY 3 IlepepaxOBaHUX 3HAUEHb,
TO BUKOHYeTbCA |HCTPyKUia K.

Ileit Bung posrany:keHHa y MoBi Python peasisyerbca koman-
JIOI0 TAKOI CTPYKTYypU:

if <BMpa3> == <3HaueHHA_1>:
<KomaHpga_1>

elif <Bnpas> == <3HauyeHHA_2>:
<KomaHpa_2>

elif <BnMpas3> == <3HaueHHA_N>:
<komaHga_N>

else:
<komaHpa_K>

Tyt sHak (==) — 3HAK piBHOCTi. fIKIIIO 3HAUEHHA BUpPAa3y I0-
PiBHIOE IeBHOMY 3HAUEHHIO, PO3TAIIIOBAHOMY IIicadA 3HaKa (==), TO
BUKOHYEThCA BinmoBimHa KomanHma (mpukJjan 1).

Mpwuknag 1.

Sxrmio 3HaueHHA BUpAa3y JOPiBHIOE 3HAUEHHIO_2, TO BUKOHYETH-
cd KOMaHpa_2. SIKImo 3HaueHHs BUpPa3y He OOPiBHIOE KOTHOMY
3 ImepepaxoBaHUX 3HAUEHb, TO BUKOHYEThCA KOMaHAa_K.

HaBezmemo mpukjganu ajaroputmy 3 BubGopom (mpukxiaanu 2 i 3).




MNpuknag 2.

YV XXI cr. gitai Omimmificeki irpu BigOyau-
ca B Takux kpaimax: 2000 pik — B ABcTpauii,
2004 pik — B I'pemii, 2008 pikx — B Kwurai,
2012 pix — y Benuxkiii Bpuranii, 2016 pix —
y Bpaswmurii, 2020 pik — miranyBaauca B SImonii.
3a HaA3BOIO KpaiHM BUBHAUUTH PIiK IIPOBEIEHHS
B Hit Omximoianu.

AnroputM pos3B’s3yBaHHSA 3amayi
Yy CJIOBECHO-(DOPMYJIbHiN (PpopMmi

1. TTouaToK.

2. ¥YBecTu Ha3By KpaiHum y 3MiHHY a.

3. flxkmo a = AscTtpania, To BuBectu 2000 pik
i mepeiitTu mo m. 9, iHakime — o 1. 4.

. Ax1mo
peiiTu
. dxmro
peiiTu
. Aximo
peliTu

Axr1mo
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a = [peuina, To BuBectu 2004 pik i me-
mo 1. 9, imakme — go m. 5.

a = Kutan, To BuBectu 2008 pik i me-
go 1. 9, imaxmie — go m. 6.

a = bpa3sunia, To BuBectu 2016 pik i me-
go m. 9, imakmie — mo m. 7.

a = flnoHia, To BuBecTtu [lnaHyBanocsa

y 2020 poui i mepeiitu mo m. 9.

. dAxmro

a = Oymb-gkifi iHmIifi Kpaidi, To BUBe-

ctu Y Uil KpaiHi irop He 6yrno.

Kox peasizamii

Kinmernb.

aJTOPUTMY HaBeJeHO Ha

puc. 12.9.

3 (). icTeMa DinxaMM po3ranyxeHb
#Kon 3 micrTeMa KaMM 3ranyx
a input ("Kpaisma ? ")

print
=11f a ==
print
—'a=
print
—'a=

print

print

#bDEeneHEHA Ha3BEM KpaisEM
EBEeOeHa KpaliHa ABCTpanis

#BuBeneH
B

# Armo

#Jrmo

#BuBEOeHHEA

enesHa KpaiHa I'peuis

#dxmo BBEOEHAa

KpaiHa

KuTam

#BuUBEOeHHEA
#dxmo BBEOEHa
#BuBEOSeHHEA
#dxmo BEEOEH
#BuBEOEeHHEA
#dxmo BEEOEHa
#BuBEOeHHA
#9xmo xpaisHa BincyTHSA

Kpaida Bemmxa Bpuras=ia

w

xpaida Bpasmnisa

xpaidHa fAnoHis

Puc. 12.9. Kog Bu3HaueHHsa poKy nposegeHHA ONiMniiCbKMX irop 3a Ha3BOO KpaiHu

Kpaisa ?
2004 pix

T'peuisn
PEBYJIBTaT BHUKOHAHHA KOA4Yy:

MNpuknag 3.

B Vkpaini € KinbKa MicT, y AKX KiJIbKiCTb
MeIIIKAHIIIB IepeBuillye 1 MJaH ocib. Bisbmemo
BimomocTi mmpo wotupu 3 Hux: Kuis — 2 965 000
ocio, Xapkis — 1443 000, Omeca — 1 015 615,
Huinpo — 1 003 033. PospobuTtu Kox, 3a OIIO-

L

MOT'OI0 SAKOro 3a HOMEPOM micTa BHUBOOUTBHCA

Moro HasBa i KiJgbKicTh MeIIKaHITIB.
Kon peamisarii
puc. 12.10.

aJITOPUTMy HaBeIeHO Ha
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num = int (input ('HomMmep
num = 1:

elif num = 2:
print ('Xapxi
£lif num == 3:

1]

2l11f num = 4:
print ('Ixinpo, Hace

print ('BincyTHe')

print ('Emie, HaceneHH

print ('Oneca, HaceneH

I
b
N
i

#YBeneHHA HOMepPa M1CTa

#dxmo yeemesHo MicTo

00 "') #BuEenesHA pe3yasTaTy
#dxkmo yeBemeHo MicTOo 2
3000") #BuBenexHHA pe3ynsTaTy
#dxkmo yeemesEo MicTOo 3
151) #BuBEenesHas pe3yabTaTy
#dxmo yeemesEo MicTo 4
3033") #BuBenexHHa pe3ynbTaTy
#ixmo yEemeHEuM HenepenbadeHuy
#BuBenesHHA pe3yasTaTy

Puc. 12.10. Kop i3 po3rany»eHHam Bub6opom

PeSy.TIBTaT BUKOHAQHHA KO4Yy:

3anuTtaHHA ANA nepeBipKM 3HaHb

Hakpecnitb 6NnoK-cxeMy KOMaHAu BUOOPY.

AKy CTPyKTYypy Ma€e KomaHAaa BMOGOpY MOBOIO
Python?

Oneca,

HoMep MicTa 3
Hacenenna = 1015615

3 HaBegfiTb Npvknag KomaHau BMOGOPY MOBOI

Python.

3aBAaHHA AN CaMOCTIMHOro BUMKOHaHHSA

1

Y KypHani YCniWwHOCTI Knacy 4eTBepTolo
€ KapneHko HiHa, cbomnm — PapueHko Irop,
BocbMo — JlicoBa laHHa, TpuHaguATM —
HectepoB [laBno. Po3pobitb kop, 3a pomno-
MOrOK fAKOro 3a HOMEPOM YUYHIB i yyeHuupb
NOBIAOMMAETbCA IX Npi3BULE | iM'A.

2 Po3po6iTb KOf 06UYMCNIEHHA 3HAUYEHHA Y:

%

y:

a +2,4\/g,mc1uo —a#2ia#4,
3,5+4,23a, axmo a=2,

%+\/3+a,ﬂfcmo a=4.

Cnpobytime cgopmynosamu ymosy 3adadi, 014 pO38'A3y8AHHA
AKOI' HeObXIOHO 3aCMOCY8amMu 8K/1a0eHi pP0o32aslyKeHHA.

Y BKJIAJEHUX POSTAJYKEHHSAX OJHE POSTAJTY}KEHHS MiCTUTH
iHIme posrany:kKeHHs. IcHye 6araTo BapiaHTiB BKJAIEHUX PO3Ta-
ayskenb. OnuH i3 HUX HaBeleHo Ha puc. 12.11.

ANTOpuUTMY MOMKYTH CKJIAAATUCA 3 AEKIJIbKOX aJTOPUTMIuHHX
CTPYKTYP, AKi MOKYTh OyTH BKJaJeHi omgHa B OIHY.

Hasegemo mpuxian 1 i3 BKJIAJeHUM PO3TrajlyKeHHSIM.
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IHCTpyKUiA 3 IHCTpyKUia 2 IHCTpyKUiaA 1
| I I

Puc. 12.11. ®parmeHT 6510K-CXeMU BKNAAEHOMO PO3rayKeHHs

L

[puknag 1. Ha pumc. 12.12 maBemeno d¢par-
MEHT OJIOK-CXeMHU aJITOPUTMY OOUYMCJIeHHS 3Ha-
YeHHS V:

24 —x,axmo x>0ia>1, Hi 0 Tak
y= 3a3+2x,mc1uox>OiaS1, Hi T
a+x,axmo x <0. I 0 aK

¥ moBi Python s crpykTypa anropurmy pe- Y Y v

aJIi3yeThCsl TaK: y=a+Xx y =3a%+ 2x y=2a*-x
if x>0: # Mepwwuin onepatop if [ L — ]
if a>1: # Opyrvi onepatop if Ty
= 2% , 2)-

)./ pow(a, 2)-x . Prc. 12.12. ®parmeHT 610K-CXeMr anropuTmy
else: # Ona gpyroro oneparopa if OBUMCHIEHHA 3HAUCHHS Y

y = 3*pow(a, 3)+2*x
else: # [nAa nepworo onepartopa if
y = a+x

Ha pwuc. 12.13 nmogano kKom peaJtisariii ajro-
putmy, HaBemeHoro Ha puc. 12.12.

a = float (input ('Y HadeHHA a
x = float (input ('Y eHHA X
if x> 0: Hyna
ifa>1l: 1 OmMAEMILL
vyv=2 * pow (a, 2) - x 0 BuMcnesHHa BMpasy
else: HyJIa 1 a MeHme ogMHEMIL
v =3"pow (a, 3) + 2 * x asy
else: 60 mopiEEDEe HYND
v=a+x asy
print ('v= "', ¥) JALTAaTY

Puc. 12.13. Kog 06uncneHHA 3HaueHHs BUpasy

YBecTn 3HauesHsHs a 3.75
BapiauT pesynbTaTy BUKOHAHHSA KOAY: | VEecTu =HauexHss x 0.23
vy = 27.895
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Python Bxoautb fo Tpinkm
HanbiNbW 3HaYyLMX MOB y
chepi MaWMHHOIO HaBYaHHSA 1
aHanisy BENMKMX 00CATiB AaHUX.
Ak yHiBepcanbHa moBa Python
Ma€ 3aCTOCYBaHHA MPaKTUYHO
CKpi3b, HaBiTb B irpoBil
iHOyCTpil.

Ha pwuc. 12.14 maBemeHO Ille OAWH BapiaHT BKJIAJeHOI'0 poO3Tra-

JIY:KeHHd.
False True
*— YmoBa
YmoBa
A M A
[HCTpyKUia 3 [HCTpyKUia 2 [HcTpyKuia 1
' > ! |
v
Puc. 12.14. ®parmeHT 61OK-CXemMy anropuTMy 3 BKIageH!M YMOBHUM
nepexoAom

Hasememo mpuiJaj is BKJIAAEHUM PO3TATYKEHHSIM 3a IIUM Ba-
piarnTom (mpukJaan 2).

L

MNpuknag 2. Ha pwume. 12.15 HaBemeHo

dparmMeHT OJIOK-CXE€MU aJIFOPUTMy OOUMC- Hi Tak
JIHHS 3HAUEHHHA Y: v
2,9(a—x),mcmox<1, Hi TaK
y= a3+3,2(a2+ax),mcmox211a<2, v v v
8,5(4,8a~x), axmo x 21ia>2. y=35@8a-x)| |y=a+32@+ax)| |ly=29@-x)
I T
Kon peamisaiii aaropurmMy HaBemeHO Ha > |
puc. 12.16.

Puc. 12.15. bnok-cxema ¢dparmeHTa anroputmy
06UMCIIeHHsA BUPa3y

a = float (input ('Y a')) fUsemensa 3HayeHHA a
x = float (input ('Y - I | fUsenenHa 3HayeHHA X
if x% 1z #drmo x Merme ommHMILi
vy = 2.9%(a - x) #0Bumcnensa supasy
1se; #kmo x He MeHme ommHMILi
if a < 23 #dxkmo x He Menme omMHMII i a MeEme OBOX
y = pow(a, 3) + 3.2% (pow(a, 2) + a*x) #0Buucnexnsa Bupasy
else; #dxemo x He MeHme a e H
y = 3.5%(4.8%a - x) A p
print ('v ="', ¥)

Prc. 12.16. Kog obuncneHHA apudmeTnYHOro BUpasy 3 BKIageHUM po3rayKeHHAM

PesynbpraT BUKOHAHHA KOXY:

YeecTr a 1
YeecTnt x 1
v= 7.4

B anropurmax i3 posrasiy;KeHHAM OOCUTH 3PYYHO 3aCTOCOBY-
BaTu JOTiuHi omepaTopu or, and, not. IlepekoHaeMocs B IIbOMY Ha
nmpukJgani (mpukraazn 3).
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L

Mpuknag 3.
Pospobutu Kox oOumcIeHHA 3HAYEHHS Y: Kox oOumcienus Bupasy HaBeIeHO Ha PIC.
. 12.17.
Ja+b —1,5b - x,axmo a>bix >2, —
y= a? +2(a+\/17),mcmo a<b abox<2.
import math #IMnopryBaHsa MOOYAA math
a = float (input ('Y a')) #Yse IHA SHa4er
b = float (input ('Y 2 b ")) #Yse SHade:
x = float (input ('Y 1 H HHA X ')) #YsenesHAs 3HadeH
if a > b and x >= 2: #fdxmo a > b i x
¥y = math.sqgrt (a + b) - 1.5*b*x #0BuMcneHHA BMpPAa3y
= #kmo a <= b abo x 2
Y = pow (a, 2) + 2*¥(a + math.sgrt (b)) #06uMcneHHA BMpasy
print ( 'yv = ', ¥) #BuBeneHH )e3YABTATY
Puc. 12.17. Kog 3 onepatopom and y KoMaHpi po3rany>keHHs
YeecTn 3HadeHHA a 3
YeecTr 3HadeHHA b 2
PesyJIbTaT BHUKOHAHHA KOAY: | VpecTH 3HaAUeHHT X 2
y = =3.76393202250021
@ 3anuTtaHHA ANA nepeBipKM 3HaHb
1 fAki posrany»keHHsA Ha3MBalOTb BKIAAeHUMMN? 3 fAk BKnageHe pO3rany)KeHHA peanisyeTbCs
. S i ?
2 Hakpecnitb 610K-CXeMy OfHOrO 3 BapiaHTiB y Mmosi Python?
BK/IAAEHOro po3ranyeHHs. 4 HaegiTb Npuriknag Takoi peanisauil.
3aBaaHHA AJiI9 CaMOCTIMHOro BUKOHAHHSA
1 3 knaBiaTypy BBOAATbCA 3HAUYEHHSA TPbOX CTO- 3 3 knaBiaTypy BBOAATbCA 3HAYEHHA pagiyciB
piH TpUKyTHUKA. Po3pobiTb anropntm BK3Ha- OBoOX Kin R i r i ctopoHa KBagpaTta a. Pos-
UeHHsA, UM € TPUKYTHUK PiBHOGELpeHNM, i Kop ® po6iTb anropuT™M BK3HAYEHHS, UM MOXKHA
peanisadii anropuTtmy. y neplue Koso BMNMcaTu KeBagpart, a y KBagpar
2 [ina Toro wo6 notpanuth y 36ipHY KOMaH- BncaTy Apyre Kono. Po3pobitb Koa peanisa-
Ay YKpaiHu 3 nerkoi amieTukn, B OCTaHHIX Lii anroputmy.
ﬂ3Mal’aHHFIX y CTpnbKax y [OBXMHY CMopTC- 4 Po3po6iTb aNiropuT™ O6GYMCNIEHHA 3HAUYEHHSA y:
MeHaM HeoOXiHO CTpUOHYTW pani, HiK Ha
75 m. Mepwwnit cnoptcmMeH cTpubHYyB Ha L1 '. va+b ,axkmo a>2ib >3,
M, @ apyruin — Ha L2 m. Po3pobitb anroputm y={a®+3,5b, axmo a>2ib <3,

i Kog peanisauii BM3HaYeHHA YCiX BapiaHTIB 2a/ 3a+2,5b , AKI0 a <2

3apaxyBaHHs abo He3apaxyBaHHA CropTcMe-
HIB y KOMaHAy. Po3po6iTb Kof peanizauii LbOro anroputmy.
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12.4. BukopucrtaHHsa 06’ektiB moBu Python ans peanisauii
po3rasiy)XeHb

Ilpuzadaiime, aki ichyroms y mosi Python npocmi
‘ ii cmpykmypoeaHi 60ydosani munu 00°€Kmia.

ITpuragaemo, 1o y MoBi mporpamyBanua Python Bce, 1110 ompa-
IIbOBYETHCA, € 00’€EKTOM: UMCJA, CIIUCKU, PAAKN, MHOMKHUHU TOIIIO.
Hasite Kiaacu € o6’ekramu. I'padiuHi KHOIKMK, MITKHU, IIepeMUKa-
i, IIpamopili, TeKCTOBI MOJIA TOIIO TeXK. ¥ OeAKMX MOBaX, Ha-
mpukjaag, vy Delphi, Bouu HasuBatoTbcs KOMIOHeHTaMu. IIopsmok
poboTu 3 TAKMM TUIIOM O0’€KTiB BMBUAEThCA v 9 Kiaci.

Posriamemo mpukagum mporpaM, y AKMX A peaJisartii pos-
raJiysKeHb BUKODPHUCTOBYIOTHCSA CIHCKH, dialla3oHW, MHOMKHUHU

1 CJIOBHUKU.

Mpuknag 1. Hawmo umciaa: 23, 4, 19, 11, 9, 16, pobuThCcsa 3pis3 IepInoi MOJOBUHU CHUCKY, YIIO-
19, 4, 21, 9, 16, 19. PAOKOBYETHCA, V Hill BUBHAUAETHCA MaKCUMAaJIb-
CTBOPUTH CHOHUCOK, eJleMeHTaM’ SAKOTO € IIi He ¥ MiHiMaJbHe 3HaUeHHsdA. [HaKIle PoOUTHCS
yuca. 3pi3 Opyroi IOJIOBUHU CIKNCKY I BUKOHYIOTHCS
SIKHII0 YmMCJ0 Ha YeTBepPTili mO3UIlil CIUCKY aHaJOriyHi omeparii.
€ OlapIIMM 3a YMCJO HA BOCBMiM moswmilii, To Kon pearizarii HaBemeno ma pumc. 12.18.
import random #IMnopryBaEsEs MOoOyaAa random
1st = [23, 4, 19, 11, 9, 16, 19, 4, 21, 9, 16, 19] #CTBEOpEHHA COMCRY
if 1st [4] > 1st [8]: #fxmo nepme Ginbme mEPYTODO
1stl = 1st [0:6] #3pi= nepmoi nomOBMHM
print ('llepma nDonoBMHa, HeynopagxoeaHa ',l1stl) #BueBenennsa nepmoi NoOmOBMEHM
1stl.sort () #CopryBaHEs nepmoi OOMOBMHK
print ('llepma nonoEMHa, ynopagkoeasa ',lstl) #Ynopsoxoeada nepma MOJOBMHEA
print ('Maxs = ',max (lstl),'Min = ',min (lstl)) #Max. i MiE. 3HaueHHA
else: # [ uaxme
1st2 = 1st [6:12] #3piz mpyroi nomoBMHM
print ('IOpyra nonoBMHa, HeynopagkoeaHa ',1st2) #BuBenesss Opyroi NOmNOBMEHMK
1st2.sort () #CopryBaHHa OPYIDOi OOMOBMHM
print ('Ipyra nonoeEMHa, yhoopsaxosaxHa ',1s8t2) #YnopaokoBasEa Opyra DOJOBMHEA
print ('Maxs = ',max {lst2),'Min = ',min (lst2)) #Makx. i MiH. 3HaueHHSA

Pnc. 12.18. Kog onpautoBaHHA CNUCKY 3 pO3ranyeHHAM

Pe3YJILTaT BUKOHAaHHA KOOY:

Ipyra nonaoBMHa, HeynopAOXOoBaHa [1e, 4, 21, 9, 16, 19]
Ipyra nonoBEMHa, YOOpAOKOBaHa [4, 9, 16, 19, 19, 21]
Maxs = 21 Min = 4




Mpuknag 2. Ilignpuemenp IJIAaHYE BUJIETITU IO

L
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€ KaJjieHZap Ha MepHIy AeKaay CiuHd i poskJan
peticiB Ha mepiny i apyry Hepmijgi TwxkHA. Kosn

Ilparu y Hepmisto meprioro TWMMKHA CiuHA, AKIIO
Ha Iell aeHb He mpumnaznae PisaBo i € peiic 10
Ilparu. dAximo BuJiT y mepiry HemiJioo He BimoOy-
IeTbCsdA, BiH IIJIaHYE BUJIETITH y HEIIJII0 IPYyro-
ro TH:KHSA, AKIIO y IIel OeHb € peiic mo Ilparmu.

migmpueMenp BUJIETUTH A0 Ilparu?
Kon peasizarii anroputmy HaBemeHO Ha
puc. 12.19.

dl = s "o'armiaT:s,
"Hepnina™:6, ™no: Laox™:7, #Kanernmap
d2 = {"Pm«":967, "Mouxen":1075,
"MoaxeH":1039, "I #Po3xnan y nepmy Hemgino
d3 =
#Posxnan y Opyry Hemimo
p = 'Iigpuemel: #llosigoMmnenssa
a = dl["senina #Ivcno nepmoi Hemini
print ('Y i #BuBenesss uucna nepmoi Hemimi
if (7 '= a) #fdxmo He 7 i € perc mo IIparu
P = #llosimoMnensa
else: #Izaxme
Sf #fxmo y Opyry Hemimm € peMc
Opyry Hemimm' #llosimoMnensa
print (p) #BuBeneHHA pe3yALTATY

Pnc. 12.19. Kog onpautoBaHHA CNIOBHMKA 3 PO3rajly>KeHHAM

PesyanaT BUKOHAQHHA KOA4Yy:

¥ Hemimo 4UMio

BunmeTHMTE Yy ODepmy Hemimo

6

@ 3anuTaHHsA ANSA nepeBipKUM 3HaHb

1 Po3pobiTb KOO CTBOPEHHA CMUCKY, efleMeHTa-
MW SIKOTO € BiCiM NiTep yKpaiHCbKOI abeTKku.
AKWO B HbOMY € niTepa A, TO BUAANITbL i1 i go-
JanTe ABi HOBI niTepw, BIACYTHI Yy CNUCKY.

2 Po3po6iTb KOA CTBOPEHHA CNOBHWKA, KO-
YamMn AKOrO € HAa3BW HaBYaNbHUX MpPeaMeTIB,
AKI BMBYAOTbCA Yy 8 Knaci, a 3HaYeHHAMN —
KiNIbKIiCTb YPOKIB Ha TuxAeHb. Bu3HauTe Ha3su
npegmeTiB, 3 AKUX KiNbKiCTb YPOKIB Ha TUX-

OeHb — 4yoTupu i gBa.
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TEMA. Po3po6sieHHA anropuTMmiB i3 MOCAiAOBHUMN
po3ranyeHHAMM Ta iX peanisauia y Burnagi nporpam
3ABOAHHA: po3pobuti anropntmm 3 NOBHUM i HEMOBHMM
po3ranyeHHAMM i Koan 1X peanisauil.
OBJTAOHAHHA: komn'toTep 3 onepaduinHoo cuctemoto Windows 7
i BuLWe, 3 moBoto Python i cepeposuwem IDLE.

Xig po6otn
I1i0 wac podomu 3 kKomn’'romepom dompumyitmecsy npasus 6esnexu.
1 Opse #I Te caMe TiIoO KUIAIOTH BePTUKAJIbHO BHU3 i3 BUCOT
h2 i h1 (h2 > h1). 3 BucoTu h2 Tino KumaiOTh i3 TOYATKOBOIO

meuakictio VO = 6.8 m/cek, a 3 Bucotu hl — i3 mouaTko-
Boo mBuaKictio VO = 0.

PospobiTe MaTeMaTHUYHY MOJeJb BU3HAUEHHS, 3 AKOI i3 Iux
BHCOT TiJIO yIaje Ha 3eMJIO HePIITUM.

2  PospobiTh GJIOK-CXeMy aJTOPUTMY PO3B’A3yBaHHS 3aadi.

Pospobite xox peagisarii aiaropurmy. YBemiTh KOO i BUKO-

. HaliTe 1Oro HaJaroA’KeHHAI.
4. loBepnitb, WO OTPMMaHO .
NPaBUIbHWIA pe3ynbTar. BuxonaiiTe Koz,
5 BurxonaiiTe KOf AJS II'STU-IIECTH Pi3HUX 3HadeHb VO KujaH-

Hs Tijma 3 BucoTu h2.
6 IloGynyiiTe rpadik 3aje:KHOCTI yacy HafiHHA Tina Bif mo-
YATKOBOI IIBUAKOCTI HOTO KUITAHHS.

7 Po3po6iTh GJIOK-CXeMY aJTOPUTMY OGUUCJIEHHS 3HAUEHHS Y:

. 2,5(a3+3b2),mcmo a>2ib>1,
9. [loBepiTb, WO KOA BUKOHYETb- y=

CA MpaBUIIbHO. 2,35((13 +3,75(a+b)),mcmo a<2abob<l1.

8 Po3pobirh Koj peasizallii ajropurmMy oOuHMCIeHH.
9 VBexmiTh Kon i BuKOHaiiTe Horo HaJaroq:KeHH.

10 lNMepekoHamTeca 10 BukonailiTe Koj s PisHMX 3HAUYEHb 3MiHHUX.

Y DpElEtlelieien gl b 3po0iTh BHCHOBOK: y SKHMX BUIMAAKAX /JOIIiJIBLHO 3aCTOCOBY-

peayAbIatiB: BaTH KOMAH/JU HEIOBHOI'O i IOBHOTO PO3ray»KeHb 1 JIOTiuHi
oIepaTopu y IUX KOMaHaX.



TEMA. Po3pobneHHA anropuTMmiB i3 BKNageHUMU
po3ranyXeHHAMU Ta iX peanisauia y Burnagi nporpam

3ABJAHHA: po3pobutn anroputmn 3 BKIageHUMHN

po3rany>XeHHAMU i KoAawn X peanisaduii.

OBJIAOHAHHA: komn'toTep 3 onepadiniHoto cnctemoto Windows 7

i Buwe, 3 moBoto Python i cepeposmiyem IDLE.

Xia po6otm

I1i0 wac pobomu 3 Komn’'romepom dompumyiimecs npasu 6e3nexu.

1

1

O 9:00 3 KueBa gmo [lmimpa BuixaB aBToOyc. BiH pyxaBcsa
i3 cepemHBOIO IMIBUAKICTIO V1 KM/TOox i 3po0WMB ABi 3yIWMHKN
TpusajicTio mo 20 xB. 06 11:30 3a TUM caMuUM MapIIPyTOM
BHUiXaB JIETKOBHUII aBTOMOOiJb, AKMI pyXaBcs 0e3 3yIUHOK
i3 cepeaHBOIO HMIBUAKicTIO V2 KM/Tom (V2 > v1).

Po3pobite 00K-cxeMy aJIrOpUTMy BU3HAUEHHS, AKUN aB-
TOTPaHCHIOPTHUH 3aci6 mpubyzae y Hinmpo mepIimm.

PospobiTe kKox peaJizarmii aaropuTmMy Ta BUKOHAIiTe HaJa-
TO[YKEHHSA KOXY.

Buxonaiite Kon.

Busnaure 3HAaUEeHHS IMBUIKOCTEH PYyXy TPAHCIIOPTY, 3a AKUX
aBroOyc mpubyzae mo micra [[HIiITpo meprium.

PospobiTe anropurma obuvciaeHHA 3HAUYEHHA Y:

>17,1(3,8a+\/5)
3_b

y= \/7,5b\/a3 +2,3a ,sxmo a>0ib <1,

26,3(2,4a3 +2, 3a), axmo a<0.

,ario a>0ib >1,

Po3po6iTh 6J10K-cXeMy aJaropuTMy OOUMCIEeHHHS 3HAUYEHHA J.

Po3pobite kopx peasisaiiii asroputrmy 0e3 BUKOPHUCTAHHS
B KOMaHJJaX pPO3TaJy:KeHHdA JIOTIUHUX OIepaTopiB.

VBemiTh Ko i BUKOHAaliTe HIOro HaJaroaKeHHS.
Buxkownatite xon.

3poliTh TaKi 3MiHM B KOJi, 00 y KOMaHAaX PO3TaJIyKeHHA
BUKOPUCTOBYBAJIMCS JIOTiUHI OIlepaTopH.

BukxonaiitTe 3MiHeHU# KO[I.

3po0iTh BHCHOBOK: SAKWI KOJ € MPOCTIillIUM — 3 BUKOPHUC-
TAHHSM JIOTIUHMX OIlepaTopiB um 0e3 HUX.

BukoHanTe TectoBe
3aBAaHHA 3 aBTOMATUYHOI
nepe.ipKoio pesynbraty

Tect 12

MpakTnyHa pobota N2 23 231

3. oBegiTb, WO OTpUMaHO
NPaBWIbHNIA pe3ynbTar.

9. [loBefiTb, WO KOO BUKOHYETb-
CA NpPaBUSIbHO.

11. MepekoHanTeca
y NPaBUIbHOCTi OTPUMAHNX
pe3ynbTaris.
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IHCTpyKUiT Tina
LMKy

| i=i+1 |

False
Buxin

Puc. 13.1. bnok-cxema unkny
3 NapameTpom

MNpuknag 1. Ha puc. 13.2 HaBemeHO IIpUKJAL, >>> slp = [5, 7, 10, 15] $0nMcox
y AKOMY 00’€KTOM € CIMCOK i3 YoTMpMa 3HAUeH- >>> for a in slp:
mamu. CnouaTky 3MiHHaA a HabyBae 3HaUeHHA 9, print ((7 + a), end = " ")
0 SAKOTO JOJAETHCA UMHCJIO 7, IIOTiM BOHA Ha-
O0yBae 3HaUeHHA 7, DO AKOT'O TAKOMK IOJAETHCS 12 14 17 22

yueso 7, 1 Tak mgaui.

Hasedime Halinpocmiwul npuknad anzopummy i3 3a3zoaneziob
8i00OMOI0 MaA HesiOOMOIO Ki/lbKiCmMIo N0BMOpEHb.

ANnropnTMM 3 NOBTOPEHHAM, ab0 LMKAiIYHI, — Lie anroput-
MU, Y AKX OFHI 1 Ti caMi IHCTPYKLii MOXYTb BUKOHYBaTMCA
6araTopa3oBo 1A Pi3HUX 3HAaYeHb 3MiHHUX.

Cepiro iHCTpPyKIIiii, 1110 BUKOHYIOThECSA 0araTo pasiB mig uac Bu-
KOHAHHSA IIUKJY, Ha3UBAIOTH TiJIOM I[MKJIY.
IcayioTh nBa OCHOBHI BUAM AJITOPUTMIiB i3 ITOBTOPEHHSIM.

Hurau i3 3as3gajerigp BiIOMOIO KiJIBKiCTIO IIOBTOpPeHBL iH-
CTPYKIIifl Tijla MUKJY Ife HasWBaIOTh IMUKJIAMU 3 IMapaMeTpaMIU.
Haiinpocriity cTpyKTypy TaKMX IIUKJIB HaBemeHo Ha puc. 13.1.
Y Hil 3miHHA i — JTIUYMJABHUK IUKJIB, AKHil HabyBae 3HaUEHb
Bim a mo n. BioK iHCTPYKILii Tijfa UKy MOKe MiCTUTH OZHY abo
KiJbKa iHCTpYKIiii. 3MiHHA n MicTUTH KiHIleBe 3HAUEeHHS 3MiHHOI
MUKJY, a 3MiHHA @ — ii MoyaTKoBe 3HAUEHHA.

HaBenena cTpyKTypa IIUKJIY 3 JIUYMJIBHUKOM peasli3yeTh-
cA y OaraTbox MOBax IporpamyBaHHA. ¥ Python miuniapHUKHT
y OIpAMOMY CeHCi He BHUKOPUCTOBYIOThCsA. lluKjm i3 3aszmaserigb
BiZIOMOIO KiJIBKiCTIO IIMKJIIB peasi3yloThbcs omeparopoM MUKy for
3 00’eKTOM.

Komaupga moBTopeHHs 3 omeparopoMm for Mae Taky CTPYyKTypy:

<CTBOpPEHHA 06'eKTa>
for <amiHHa> in <06'eKkT> :
<6noK IHCTPYKLi Tina uukny>
me: <00'ekT> — wmoike OyTU PSANOK, CIIMCOK, KOPTEXK, ialasoH,
CJIOBHUK TOIIO, AKi HiATPUMYIOTH peaJisalriio ITUKJIy.

Oneparop for mepebupae Bci 3HAUeHHSA 00’€KTa i IPUCBOIOE IX
sminHiii. CmouarKy BuOMpAaEThCs IepIlle 3HAUeHHS 00’eKTa 1 mpu-
CBOIOETLCS 3MiHHIiN, IOTIiM Apyre, TpeTe 3HAUEHHs i TaK Jaji Io
OCTAHHBOI'O 3HAUeHHs (IpukrJaans 1).

L

Puc. 13.2. Mpuknag BUKopucTaHHA onepaTopa for



Y xomaHIi MUKy 3 omepaTopoM for ZOCHUTH YacTO 3aCTOCOBY-
eThcA BOymoBaHA (PYHKIIis range(), sska TeHepye ITOCJiOBHICTD ITi-
JWX YuCceJ Yy 3aJaHOMY AiamasoHi.

Crpykrypa ¢GyHKIII range():

range([noyatok], <kiHeub>[, KPOK]).

OG6OB’sIBKOBUM € JINIIEe HmapaMeTp KiHemb. SIKImo immri mapame-
TPpU HE 3a3HAUEHO, TO T'eHEPYETHCA IOCTiJOBHICTBH I[iIMX UYHCEJ
Big 0 mo sHaueHHs KiHeub (IpukJanm 2).

MNpuknag 2. Ha puc. 13.3 HaBemeHO NPUKJIAJL BUKOPHUCTAHHS
dyuKIiI range() B KoMaHIiI ITUKJIYy 3 omepaTopom for.

>>> s = 23

>>> for i in range (5, 21, 3):
s +1i

print (s,

s =
end = " ")

28 36 47 €1 78 98

Puc. 13.3. Mpuknag sBukopuctaHHs GyHKLUii range() B onepatopi for

L

13.1. KomaHau NOBTOPEHHS. ..

/BBe,quHﬂ S, k/
I

| sp=0i=1 |
—
[p=5*k/100]

/ BBep,elHHﬂ p /
I

S=S+p,
Sp=Sp+p, i=i+1

Tak a

i
/BMBeneHHﬂ Sp/

Puc. 13.4. bnok-cxema anroputmy
obuncneHHa NprbyTKy BiA
BKagy

233

Mpuknag 3. ¥V 06aHK MOKJAAEHO HA YOTUPU
poxu S rpuBeHb IiA k BifcOTKiB piunmx. Bu-
3HAUYUTH CyMy IPUOYTKY 3a KOKHUU pik i 3a-
rajJbHy CyMy IIPHUOYTKY.

Buropucraemo Taki smimmi:

p — mpubyTOK 3a MOTOYHUI DPiK,

S — cyma BKJanmy,

Sp — BarajpHa cyMa IPUOYTKY.

Biok-cxemy ajaropuTmMy po3B’s3yBaHHSA 3aja-
ui HaBegeHO Ha puc. 13.4, Kox peaJrisaiiii aJro-

i — 3HaUeHHs IOTOYHOT'O POKY, putmy — Ha puc. 13.5.
#Kon is saspemerinpe Bi BRICTOD UMENLB
S = int (input ("Cyma "))
k = int (input ("Bimcc iugmx = "))
Sp=20
for i in range (4):

i=3i+1

p=25%*k/100

print ("3a ",i, " pix", p)

S§S=5+p

Sp=5p +p
print ("SaranpHa cyma npubyrry = ", Sp)

Puc. 13.5. Kog obuncneHHs

npunbyTKY Big BKNagy
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PeSy.IIBTaT BHUKOHAHHA KOA4Yy:

Bxin

brnok iHcTpyKUin
Tina umkny

Buxin

Puc. 13.6. bnok-cxema yunkny
3 nepefyMOBOI0

[MoyaTok

/ Beectun a /

| k=x%10 |
I
|S::S+k,x::x//10|
|

{<
/ BuBepeHHsa S /

Puc. 13.8. bnok-cxema anroputmy
06UYMCIIEHHA CyMM P

Cyma Brnagy = 40000

BigcoTor piusmx = 11

Ba 1 pix 4400.0

Ba 2 pix 4884.0

B8a 3 pix 5421.24

83a 4 pix 6017.5764

BSaransHa cyMa npubyrry = 20722.8164

Murnamu i3 3a3maserifp HeBiJOMOIO KiJIbKiCTIO TTOBTOPEHB IIfe
HA3MWBAIOTh IIUKJAMHU 3 YMOBOIO. YMOBa MOKe OyTH Ha IIOYATKY
MUKJIY (IIUKJIU 3 IepPeyMOBOIO) i B KiHII (IIMKJIX 3 ITiCJISyMOBOIO).

Ha puc. 13.6 HaBeneHo GJIOK-CXeMYy ITUKJY 3 IIepeayMOBOI0. 1K
6aunMo, yMOBa IIePEBIipPAETHCA 0 MOUYATKY BUKOHAHHA OJIOKY iH-
CTPYKIIi#i Tina mmray. Ile osHauae, m10 iHCTPYKIII Tija UKy
MOKYTh OyTH He BUKOHAHI KOTHOT'O pasdy. BJOK iHCTPYKIIi# Tija
IMUKJY MOKe MiCTUTH OZHY ab0 KijbKa iHCTPYKIIi#i. BoHu BuKO-
HYIOThCS JOTH, MOKW yMOBA Ma€ 3HAUEHHs True.

IMukau 3 mepeayMOBOIO peasisyroThesa omeparopoMm While.

Crpykrypa omeparopa while:

<rnoyYyaTKoBe 3HauyeHHA>

while <nepeBipka NMOYaTKOBOro 3HaYeHHA>:
<6NIOK KOMaHA Tina umkny>
<3MiHa NOYaTKOBOrO 3HAYeHHA>

PesysbraToM IE€peBipKM IOYATKOBOTO 3HAUEHHS MOMKe OyTu
True a6o False.

SIKmI0 pesysbTaT MEpeBipKM Mae 3HAUEHHs [rue, TO BUKOHY-
IOThCSI KOMAHAW Tijla IUKJY, 3MIHIOETHCS ITOYATKOBE 3HAUYEHHS
3MiHHOI, icJasS YOTOo KEepyBaHHA TepemaeThcsa omepatopy while.

Axiro pesyabraToM mepeBipku € 3HaueHHs False, To Oyme BUKO-
HaHa IIepIra KoOMaHa, PO3TaIlloBaHA ITiCJIA Tijia ITUKJIY.

L

MNpuknag 4. Ha puc. 13.7 HaBemeHO IPUKJIAL BUKOPHUCTAHHS
omeparopa while. Tyr sminza i Ha0yBae IOYATKOBOrO 3HAYEHHs 1,
i moTiM Ha KOKHOMY IHUKJi OOUMCIIIOETHCA i2, OTpUMaHe 3HAUYEH-
HsI BUBOAUTHLCSA HA €KpaH i maJi 30iJbIIyeThCs Ha OJMHHUI0. K
TiIbKY 3HAUYEHHS | Oyme OinbinmuM abo mopiBHioBaTuMe 12, BHUKO-
HyeTbCsa 3HaueHHs False i smiiicHIO€TBHCS BUXif i3 IUKJIY.

i=1
le 1 <= 12:
print (pow (i, 2), end = " ")
i=1i4+2
1 9 25 458 81 121

Puc. 13.7. Mpuknag BukopuctaHHa onepatopa while



MNpuknag 5. 3 KaaBiaTypu yBOAUTBLCA IIije ne-
CATKOBE YWCJIO AOBLIBLHOI posdpsamHocTi. Busua-
YUTH cyMy Iu@p IHOr0 YUCJIA.

Ha pwmc. 13.8 maBemeHO OJIOK-CXE€MY aJiro-
putmy oOuwucienuda. OcHOBHa iJes aJIrOPUT-
My TOJATAE B TOMY, IO IIOYATKOBE 3HAYEHHS
ypcyga giautbesd Ha 10. Y pesyabrari oTpuMma-
€MO ocTauy ¥ mu(py MOJIOAIIIOTO po3pany. Ha
HACTYITHOMY KpOIIi ocTadya TaKOK JiJIUThCA
Ha 10, y pesyibrari 4oro orpmMaeMo TuDGPY
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L

HACTYIIHOTO po3pAny i ueproBy ocrtauy. Ileit
IPOIIeC IIPOIOBIKYETHCA HOTHU, NOKU IIOTOYHA OC-
Taua 3aJIAIIAETHCA OiJIBINIOI0 3a HYJIb.

Y 0Osok-cxeMi BHMKOPHCTAHO TaKi 3MiHHI:
a — TovYaTKOBe 3HAUEHHS AeCATKOBOTO YMCJIA,
S — cyma nudp uumcaa, k — 3HaAUEHHSA IIOTOY-
HOI mudpu, x — IOTOUHE 3HAUYEHHA I[iJOI Ua-
CTUHU YHCJA

Kop peausisariii aaropuTmy HaBegeHO Ha
puc. 13.9.

#Kom = wmMxaoM 3 nDepegyMOEOD
a int (input (") : ")) #BEemerHA uMcha
S=0 #llouarxoea cyma uMdp
XxX=a #JMinHa x Habyesac s3HaueHHA BESOEHOTO 4YMCJIa
hile x > 0: #lloxy uina wacrueEa Gineme s3a 0
k=x % 10 #0crava Big ginexxHAa uymcna Ha 10
S=5+k #00uMcaner:EA cyMM uUMOp
x=x // 10 #lima wacTuHa Big minmeHHa uymcnma 10
print ("Cyma uwmdp = ", 5) #BuEenensHs pe3yaeTaTy

Puc. 13.9. Kog 06umcneHHs cymu Lndp AeCATKOBOMO Ynca

YBEecTH 4UMCIO

Pe3y.JIbTaT BHKOHAQHHA KO4Y: CyMa umdp =

32

6390175010

Ha puc. 13.10 maBemeHo OJIOK-CXeMy IIUKJY 3 MIiCJIAYMOBOIO.
Y Takumx ajJropuTMax CHOUYAaTKY BUKOHYIOTHBCA I1HCTPYKILII Tija

IUKJY, a MIOTiM IIepeBipAeThCA yMOBa.

SArmio ymMoBa Mae 3HaUeHHS [rue, TO BUKOHAHHS 1HCTPYKILiH

Tijla ITUKJIY IIPOJOBIKYETBHCS.

paTopoM ITUKJY.

IIToiiHo ymoBa Habyae sHAUYEHHS
False, BUKOHaHHSA iHCTPYKIIi# Tijla IUKJIY 3aKiHUyeThCA N Kepy-
BaHHA IIePEJaEThCS IIEPIIIOMY OIIepaTopy, PO3TAIIOBAHOMY 3a OIe-

Bxin
———

bnok iHcTpyKUin

Y wmoBi Python BimcyTHi#t omeparop, aKmit 6e3mocepefHBO pea- |

Jisye Takuii BapiaHT HuUKJy. Moro mMo:xkHa peaJidyBaTH TaKOIO
KOHCTPYKIlieio omeparopa while 3 omeparopom break:

while True:

<6MOK KOMaHf Tina umkny>

if <ymoBa>: break

Buxig

Pnc. 13.10. bnok-cxema uukny
3 NicNAYMOBOIO

Omeparop break mepepuBae BUKOHAHHS ITUKJY, AKIIO BUKOHY-

€ThcA Oesaxka ymoBa (mpukJjazn 6).
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lNpuknag 6. Cuumcok wmictuTh uwmcia 2, 5, 7,
9, 15. 3’acyBaru, Ha AKi mo3UIlii 3HAXOOUTHCS
yucejo 7.

L

puc. 13.11.

Kop peasizaliiii aaropuTmy HaBegeHO Ha

1st

I
Lo |
[ 8]
-
tn
-
J
-
o
-

#llovaTxoBMM

#EneMesT Ha

#BuBeneHHA

#CTEOpPEHHEA CHOMCKY
HOMED eJIeMeHTa ¥y
thile True: #OnepaTop umrny while

i-7inm
break #Mxn nepepMBacThCH,
#3J6insmeHHA HOMepa eJeMeHTa

HoMepa no3mMuii,

COMCKEY

nosuuii popiBHDE 72
AKmMO SHadYeHHA EJEMEHTa JAopiBHDE 7

Pnc. 13.11. Kog peanisauii yukny 3 nicnayMmoBoio

Pesynbrar BuKOHaHHA Komy: Ha nosuuii 2.

¥V romanpax peaJsrizarmii IUKJIIB YacTO BUKOPHCTOBYETHCA OIle-

parop continue.

Ha sigminy Bix break, omeparop continue e mepepuBae IIHK.JI,
a TIOBepTae Ha IIOYATOK ITUKJIY, IO HAJA€ MOMKJIMUBICTL mepenTn
0 HACTYIHOI iTepallii IUKJY OO0 3aBepIlieHHS BUKOHAHHS BCiX
KOMaHI ycepeanHi nmukay (upuraan 7).

i

MNpuknag 7. T'emepyeThca MOCTiLOBHICTD IIINX
ypcen y miamasoHi Bix 3 mo 40 3 Kpoxkom 3. Bu-
BECTHM HA €KpaH yci umciia, KpiMm umces y miama-

3oHi Big 14 mo 31.

@ 3anuTaHHA ANA NepeBipKM 3HaHb

Kopg peasizarii anropurmy HaBemeHO Ha
puc. 13.12.

for 1 in range (3, 40, 3): #MeHepyBasHHA nNocnimoBHOCTi uMcen
if 14 €< 1 < 31: #Fdxmo umcno Binpme 14 i Menme 31
continue #lloBepHEeHHEA Ha NOoYaATOK LMKIY
print (i, end = " ") #BuBenmensHa 3amaHol nocnimosHOoCTi uMcen

Pnc. 13.12. Kog i3 BUKOPUCTaHHAM Y LiMKNi onepaTopa continue

Pesynprar BuKOHaHHS Koay: 3 6 9 12 33 36 39.

1 Aki anropuT™My Ha3MBalTb  aANrOPUTMaMM
3 MOBTOPEHHAM?

2 Aki icHylOTb BUAM anroputmiB i3 MOBTOPEH-
HAM?

3 Jna yoro npusHayeHuin onepatop break?

4 [lna yoro npusHayeHwuin onepatop continue?

5 TloACHITb  CYTHICTb  BUKOHAHHSA  KOMaHAawu
NMOBTOPEHHA 3 onepatopom for.
6 HaBepgitb nNpuknag KomaHAM MOBTOPEHHSA

3 onepatopom for i ¢yHKUie range.
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3aBAaHHA AJ1I9 CAMOCTIMHOro BMKOHAHHSA

1
2

3

%

Po3po6iTb Ko Tabnuui MHOXeHHA Ha 7.

Po3po6iTb KO BMBEAEHHA OKPEMO KOXHOro
CIMBOJTY CJIOBa «OMepaTop».

Po3po6iTb Ko 06UYMCIEHHA 3HAYEHHA BUpa-
3y a+2a+4a+6a+8a+10a+12a. 3HauyeHHs

a BBOOAUTbCA 3 KnasiaTypu.

5 Po3po6iTb KOA 0OUMCNIEHHA 3HAUEHHA BUPa3y

@ 1+l+l+l+ +l-
® 2 3 4 7 n

3HaueHHA n BBOAMUTbCA 3 KnaBiaTypu.

6 3 Bucotm 400 M TiNO KupawTb BepPTUKANIbHO
BHU3. Po3pob6iTb KoA BM3HAUYEHHS TaKoi LWBMWA-

'
4 TloyaTKkoBe 3HauyeHHA CrnafHOl reoMeTpPUYHOI ®
ﬂnporpeci]’ JopiBHOE 12, a 1T 3HAMEHHUK —
0,5. Po3po6iTb kOof OOUNCNEHHA CYMU YNEHiB
nporpecii, 3HaueHHs Aknx Ginbwe 3a 0,5.

He ni3Hiwe HiX yepe3 2,1 .

7 3anvwitb CTPYKTYPY KOMaHAM
onepatopom while.

Cnpobylime Hasecmu npuknaou, y AKUX 8 as20pUmmax i3 nos-
MOPEHHAM B8UKOPUCMOBYEMBCA PO32aJTyXKEHHH.

Ha mpaktumi Ham yacTo 3ycTpivalmThCS AJTOPUTMU, Yy AKUX
TiJIO MUKJIY MIiCTHUTh KOMaHIU posrany:;KeHHda. [Ipukiaanm 6J10K-cxe-
MU aJTOPUTMY BBeIeHHsS NaHUX HaBeleHo Ha puc. 13.14 (c. 240).

SKnro maHi BimmoOBiZaioTh IIEBHilI YMOBi, TO BOHH OIIPAIlbOBY-
I0ThCsA, iHakIe — Hi. IIporec BBemeHHs ¥ OIIpaIfoBaHHS JaHUX
3IiMCHIOETBCA MOTU, HOKU HEe BUKOHAETHCA YMOBA KiHIIA ITUKJIY.

AJaropuTMu 3 MOETHAHHAM IIOBTOPEHHS W PO3TaIy:KEeHHS MO-
JKYTh OyTH OOCUTH CKJATHUMH’: OJHA yMOBAa MICTHUTBL [IeKiJbKa
iHIMUX yMOB, OAWH IMKJ MOKe OyTH BKJageHWH B immrin. Iaumi
HaBeJIeHO MTPUKJIAAY IIPOTPaM peasrisalili aJropuTMis, y AKUX II0-
€IHYETHCS MOBTOPEHHA U posrayysKeHHA (mpukjgagu 1 i 2).

L

KOCTi KMaaHHA, 3a AKOI TiNO Naja€e Ha 3emnto

NMOBTOPEHHA 3

[Npuknag 1. CiM BUIIYCKHUKIB i BUIIYCKHUIH
Jginmero Berymanu Ha (GakysabTeT KiOepHeTUKU
¥ mabpasau i3 200 MOoKJIUBUX Taki cymMu GasiB:
180, 165, 156, 177, 159, 187, 181. Ckinbku

oci0 Bcrynuam Ha (paKyJabTeT, AKIIO IPOXiTHUH
O6asm popiBHIOE a (yBoauThcA 3 KJaBiaTypu)?
Biok-cxemy aiaropuTmy posB’sA3yBaHHS HaBeme-
HO Ha puc. 13.15, Kox peaJisamii ma puc. 13.13.

#Kon 3 wmxmoM, s yMOBa
a = int (input ")) #Usecrn npoxinmm Ban
1st = [180, 165, 156, 177, 159, 187, 181] cCOMCKY
k=20 Kinexicre yd4HiB
for 1 range (7): epaTopoM for

1st [i] >= a: CepemMHil LIMKITY

k=k + 1 rinerocTi yd4HIiEB

print ("locrymmno ", k,"™ yunis") pPeE3YABTATY

Puc. 13.13. Kog BU3HauYeHHA KiNnbKOCTi y4YHIB i y4eHWLb, AKi BCTYNUIM Ha paKynbTeT

Npoximgsmr Ban
Berymuno

Pesynbprar BUKOHAHHA KOAY:

6 yd4HiEB

158
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[TouaTok
/ Beectu a /

Ist = [180, 165, 156,

177, 159, 187, 181]
1

/éBeneHHﬂ ,qamng/ | k=0 |
= i
0 !

KomaHau Tina
UMKy

Hi k=k+1
k_______

Tak | i=i+1 |

|

Pnc. 13.14. bnok-cxema anroputmy, y Akomy Puc. 13.15. Bnok-cxema anroputmy BU3HauyeHHA KiNlbKOCTi

Busectn k

NMOEQHYIOTbCA MOBTOPEHHSA | PO3ranyeHHs) YUHiB, AKi BCTYnunn Ha dakynbteT (4o npuknagy 1)
Mpuknag 2. Y mgianasoni miamx uwmcen 5, 6, 7, Biok-cxemy ajropuTmMy po3B’sI3yBaHHA HaBe-
8, .., 73, T4, 75 Bu3HAUUTU BCi umcjaa, KparT- IeHo Ha pmc. 13.18.
Hi 3, Ta iX cyMy, KpiM UmceJ, M0 3HAXOAATHCS Kox peamizamii anropurmy momaHo Ha pHC.
B miamasoni Big 31 mo 61. 13.16.
#Kon 3 umMmnoM, ycepemMHi AXOro € po3ranyxenHsa i oneparop continue
x =95 #llouaTrOBE YMCHO
5=20 #lloyarTroEe 3HaueHHA CYMM YMCEeNn
print ("Umucna, KpaTHi 3 :") #llosinoMnensn
hile (2 < 75): #lMxn 3 oneparopoM while
X=x + 1 #Ueproee =HayeHHA YMCHa
if 31 < x < 61: #FAXmMO YMCNO SHaAXOmMMTBRCA B Rianasori Bipg 31 mo 61
continue #llepexin Ha noYaTOXR UMENY
1f (x % 3) == 0: # Axmo umMcyno xXpaTHe 3
5=54+x # 0BuMcnenHA CYyMM 4YMCEen
print (x, end = " ") 3#BuEemeHHs uMCcna, MO XKpaTHe 3
print () #llepexin Ha HOEMM DAOOR
print ("Cyma umcen = ", §5) #BuBenenHa CyMM 4YMCen

Puc. 13.16. Kog B13HaueHHA uncen, KpaTHMUX 3, Ta IX Cymun

Umcna, xpaTHi 3 :
PesgynbraT BUKOHAHHA KOmy: |6 © 12 15 18 21 24 27 30 63 66 69 72 75
Cyma umcen = 507




et Kom MOKHA CHOPOCTUTHU, AKIIO0 BUKOPUCTATHM B KOMAaHIL
posrany)keHHs Jioriuni omeparopu not i and. Kox peanisarii Toro
caMoro 3aBIaHHA HaBeleHo Ha puc. 13.17.
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File Edit Format Run Options Window Help
Kon = uMxnmoM, yCeEpemOMHI AKOTO € PO3TaNyXeHHHA
x =5 #llovaTKOEE YMCH
5S5=0 #llovaTxoBe 3HaAYEeHHA CYMM 4YMCElN
print ("Umcna, xpaTHi 3 :") 1
1ile (x < 75): 3 oM while
X =x+1 TOB Haye
if not (31<x<61l) ((x % 3) = 0): #x He B pmanasoHi 31-61 i mimmTeca Ha 3
5S5=5+x #0Bumcn 3 1 YMCEJ]
print (x, end = " ") #BuBenenssa 4Mcia, AKe XKpaTHe 3
print () #llepexin Ha HOBMM DPHAOOK
print ("Cyma umcen = ", 5) #BuBeneHHA CyMM HYMCEN

Puc. 13.17. Kog i3 noriyHnmmn onepatopamm B KOMaHAi po3rany>KeHHs

¥V pesynbraTi BUKOHAHHA KOAY OTPUMAEMO TOM CaMUN Pe3yJIb-
TaT, [0 ¥ y HOIlepegHbOMY KOZi.

@ 3anuTaHHSA ANA NepeBipkuM 3HaHb

1 Po3po6iTb anroput™ i Kof BU3HAUEHHs, UM € cepeq iMeH AiByaTt
BALLOro Kfacy xoya 6 ofgHe im'a BaneHTuHa.

2 Bigomumin 3picT KOXKHOTO X/lonusa Baworo Knacy. Po3pobitb anro-
PUTM | KOJ BU3HAYEHHA, CKiSIbKM XNOMUiB MaloTb 3pPIiCT, BULLMN
3a 165 cm.

3 TeHepyeTtbca 17 uinux BMNagKoBMX YMCen y Aianas3oHi Big 6 8o
ﬂ37. Po3pob6iTb anroputm i Ko OOGUMCNEHHS CYyMM uYnCen, KpaT-
HUX ABOM, AKi He NoTpannAlTb Yy Aiana3oH Big 10 go 16.

4 Po3po6iTb anroputm i Koa BM3HaueHHA y cnosi multimedia ycix
ﬂ6yKB, Kop AKux Ginblmii 3a 104, ane meHwwuin Big 117.

5 JloTepelHnii KBUTOK MaE AeBATMLUMGPOBMI HOMep. BiH BBaXa-
€TbCA LWACNUBUM, AKLWO B HbOMY € He MeHLUe Big ABox undp 7.

. Po3po6iTb anropntm i Kog BM3HAUEHHS, YN € KBUTOK, AKWIA BU
npuabdanu, WaciamBum.

6 Y 6aHk noknageHo 500 000 rpH nig 6 % piyHmx. Wopoky 3 pa-
XYHKY 3HiMaeTbca 20 000 rpH. Po3pobiTb anroputm i Kog Bu-

® 3HaYeHHA, Yepe3 AKY MiHIManbHY KinbKiCTb POKIiB CyMa BKagy
ctaHoBuTume 750 000 rpH.

[MouaTok

X=X+ 1
TaK
Hi
Hi @
Tak
| S:=S+x |
T
/ BuBeneHHA x /
[

=
/ BuBepeHHa S /

KiHeub

Puc. 13.18. bnok-cxema
anropuTMy BU3HAYEHHA ymncen,
KpaTHuX 3, Ta ix cymun (o
npuknagy 2)
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Bu exe sus4yanu 4ucnosi nocnioogHocmi, 30kpema 86y008aHi.
Mpuzadatime Ha3su yux nocnidosHocmedl.

IlpuragaiiTe 3 HMOBCAKIEHHOTO JKUTTA, AKi O00’€KTHU A TO-
IaJbIIOTO KOPUCTYBAHHSA [IOPEUYHO MpPOHyMepyBaru. HasemiTh
npukjgagu. Tak, Ile MOXKYTbL OyTU OHI TUKHS, MicAIli, HOMepH
ki, OyquHeKiB Tomo. SIK Bu 3HaeTe, mocaigoBHicTh y Python —

Python pyxe nonynapHa gna me O0’€KT, AKUU IiATPUMYE B3BEPHEHHA OO WOro eJieMeHTa 3a
HaNMCaHHA CepPBEPHOI YaCTUHU JIOTIOMOTOIO ITiJIOUMCJIOBUX iHAEKCIB 1 M03BOJIsAE OTPUMATH MOTO
BeO-calTiB 471a MOOINbHUX JOBKUHY 3a JOIIOMOror (pyHKIl len().

i Be6-3aCTOCYHKIB Ta Nobynosu Vei BOymoBaHi mociIoBHOCTI HiATPUMYIOTH Omepalliro 3pisy Ta
Pi3HOMaHITHMX CepBiCiB. MepeBipKY BXOIKEHHSA eJieMeHTa y MOCJiZoBHIicTH (in), a TaKoX

metonu count() i index(). Kpim Toro, mjas KOKHOI IIOCJIiZIOBHOCTL
icHye OaraTo iHIIIMX MeTOAiB i (PYHKI[IHA iX ompaIllloBaHHSI.

EnemeHTaMy 4UmBCIOBUX IIOCJiZOBHOCTEH € Iiji abo gificHi
yucsa. YucaoBUMU IMOCJigoBHOCTAMU MOBU Python mMoKyTh GyTH

o

COMCKU, KOPTeXXi 1 miamazonm (mpuriaazu 1 i 2).

L

MNpuknag 1.
Hauo n uumces: 23, 44, 9, 24, 8, 15, 36, 7, 5. Axmro Ist[i] xparue 4, To m. 6, imaxime —
12, 28. Po3pobuTu aJaropuTM i Kojg o0UYHCIeHHS m. 7.

CYMHU YHCeJ IIOCJIiJOBHOCTi, KpaTHUX 4.
AropuTM po3B’sA3yBaHHA 3amaui
y caoBecHO-(hOPMYJIbHiH (hpopmi
1. ITouaToK.

6. S := S+lst[i].

7. i =i+

8. Axrmio i < n, To m. 5, imakme — m. 9.
9

2. CTBOpDUTH YHCJIOBY IIOCJiJOBHICTH Ist moB:Km- - BuBeneHHs 3HAUEHHA S.

HOIO N. 10.Kimerns.
3. S := 0 # MMouaTkoBa cyma umcen Kopx peanisarii aaropuTmMy HaBeIeHO Ha DHC.
4.i:=0. 13.19.
#Kon obBumMcrneHHA CyMM uYMcen nocnimoBHocTi, XpaTHMX 4
1st = [23, 44, 9, 24, 8, 15, 36, 7, 12, 28] FCTEBOpPEHHA COMCKY
5S5=0 #MowaTxe SHaueHHA CyMM
for a  1st: F0uxn neperasny NOocHimoBHOCTL
a $ 4= 0: FAxmo uMcno OimMThcA Ha 4
5S=5+ a # 06umcn A CyMM YMCEeNn
print ('Cyma = ', 5) #BuBenessA CcyMM HYMCENn

Puc. 13.19. Kog 06uncneHHa cymn yncen nocnifgoBHOCTI, KpaTHUX 4

PesgynbraT BUKOHaHHA Komy: 152.
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L

Mpuknag 2. PospobuTu aaroputm i Koxm ¢op- 3. ¥YBecTu KiJbKiCTh €JIeMEHTIB ITOCIiJOBHOCTI N.
MYBaHHS YMCJIOBOL IIOCTiJOBHOCTi, €JleMeHTaMU 4. i=1.
oL € 5. a = i*(i+).

nepmuii eaemeHT — 1%2;

APYTHI eeMeHT — 2%3; 6. ITpuenuaru sHaueHHs a 10 Ist.

TpeTiii eqemMeHT — 3%4; Toi=i+1

i-tuii enemeHT — (i - 1)*i. 8. fIkmo i < n, To W. 5, imakme — m. 9.

AJropuTM poOsB’sIsyBaHHSA 3amaui
y cJIoBeCHO-(DOPMYJIBbHiN (hopMmi
1. ITouaToOK.

9. BuBecTu mociifgosHicTs Ist.
10. Kinersn.

2. CTBOPUTHU TOPOIKHIO ITOCJiTOBHICTH Ist. Kon peanizanii anroperya ma puc. 13.20.

1st = []

n = int (input ('¥BecTtm n "))

- i in range (1, n):
a=41i™®* (i + 1)

lst.append (a)
print (1st)

Puc. 13.20. Koz popmyBaHHA YMCNOBOT NOCTiILOBHOCTI

YeectTM n 9
Pesynbrar BUKOHAHHA KOOY: [2, 6, 12, 20, 30, 42, 56, 72]

[Mouatok
/ YBectn n /
T

PeKypeHTHi nocnifoBHocTi — e Taki  nocnipoBHoCTi, |pred =1, cur:=1, Ist .= []l
Yy SKMX HACTYMHUIA 4fieH OOUMCIIIOETbCA Yepe3 3HaYeHHs I
nonepeaHix uneHis. | [st[0] := 1, Ist[1] := 1 |

|
i=2 |

|
|

HaiiBigomimumMy peKypeHTHUMHU TOCJIiJOBHOCTSMU €: |

e 3HAUEeHHA UJEeHIiB apmdpmeTmyHOI mporpecii, y AKi#i 3HaUYEH-
HA HACTYIIHOI'O 4jeHa OOUYUCJIOETLCA 3a JOIOMOTOK (PopMy- ||St[i] := pred + cur, tim := curl
am a,. =a,+1;

e 3HAUEHHA UYJIEHIB T€OMETPUYHOI ITporpecii, y AKil 3HaueHHS

HACTYIIHOT'O YJieHa OOYMCIIOETHCS 3a JOIOMOro0 (hOpMYJIN Tak
ap1=0,°q;

|cur :=cur + pred, pred:=tim, i:=i+1 |
|

e 3HaueHHA (parKTopiany, dAKi OOUMCIIOIOTHCSI 3a (OPMYJIOI0 Hi
(] :an(n+1) . /BMBe,quHﬂ Ist/
KinacuunmMm mpukaamzoM pPeKyPeHTHOI ITOCJTiZOBHOCTI € uwucJa :
®ibonavui: 1, 1, 2, 3, 5, 8, 13, 21, 34, 55. ¥V miil mocaifzoBHOCTI

IepIIni i APyruil eJleMeHTH MOPiBHIOITH 1, a 3HAUEHHA KOXKHOT'O
HACTYIHOI'O — CyMi 3HAuUeHb JBOX IIONEPeHiX, TOOTO Ioro 3Ha-
YEHHA OOUMCIIOETBCA 32 NOMOMOron (MOPMYyIH: d,=d, ;+d, -

Puc. 13.21. Anroputm CTBOpEHHS
yncen MiboHauvi
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Ha puc. 13.21 300pakeHo 0JIOK-cXeMy aJTOPUTMY OOUMCIIeHHS
yucesn Pibonauui. B anropurmi BuUKOpHCTaHi TaKi mo3HaueHHS:

pred — momepemHe 3HAUEHHS YMCJIa, CUF — IIOTOYHE 3HAUEHHS
ypcJa, Ist — umeaoBa mocsifoBHICTE, | — JgiunMiabHUK unces Mi-
0oHauui, N — KiJgbKicTb uuce.

Kop peasizanii aaroputmy Hasemeno Ha puc. 13.22.

cur = 1
1st [1
1st.append (1)

1st.append (1) #bopMyBat
for i in range (2, n): #Mxn CTEO
1st.append (pred + cur)
tim = cur # TuMuacoee
cur = cur + pred #Hoze
pred = tim #Hoze
print ("lochmigoeHicTes $iboHauui ") #lloBin
print (1lst, end = " ") #Buzen

Puc. 13.22. Kog ctBopeHHA uncen QiboHauui

PesgynbraT BUKOHAHHA KOAY:

(i, 1, 2, 3,

KinpxicTer u4YMCen
HocnimoBHicTy $iboHauui

13

5, 8, 13, 21, 34, 55, 89, 144, 233]

@ 3anuTaHHA ANA NepeBipKM 3HaHb
1 fAki B6ygoBaHi o6'ektn moBu Python € nocni-
JOBHOCTAMU?
Aki nocnigoBHocTi € uncnamm QiboHauui?

Aki onepauii n meToaM 060B'A3KOBO MiATPU-
MYyIOTb MOCRifoOBHOCTI MoBK Python?

4 fAki nocnigoBHocTi mMoBu Python Ha3uBaloTb
3MIHHUMM | HE3MIHHUMWK?

5 Haegitb ¢dopmMynu  OOGUMCNEHHS  YNEHiB
apUPMeTUYHOT | reOMeTPUYHOI NPOTrpPecii.

6 Aki NoCNiAOBHOCTI Ha3MBalOTb PEKYPEHTHUMI?

3aBaaHHA ANA CaMOCTIMHOro BUMKOHaHHSA

1 Po3po6iTb koA CTBOPEHHA MOC/iAOBHOCTI AOB-
KMHOIO N, efleMeHTaMK AKOI € Lifi BUMafKoBi
uncna B AianasoHi Big 7 oo 49. Ynopagkymre
MOCNIAOBHICTb 3@ 3MEHLUEHHAM Yuncen.

2 3Haigitb B iHTEPHeTI BiAOMOCTI MNPO Kinb-
KiCTb HaceneHHA KOXKHOro parioHy obnacTi,
y fAKil BM MeluKkaeTe. Po3pobiTb Kop CTBO-
PEHHA 4YMCIOBOI MOCNIAOBHOCTI, eneMeHTamm
AKOI € KiNbKiCTb HACeNeHHA KOXHOro pamo-
Hy. Bu3HauTe panoH i3 Hanbinbwow KinbKi-
CTIO HaceneHHA. YnopagKkynTe nNoCnigoBHICTb
y NopAdKY 3MEeHLUeHHA KiflbKOCTi HacesieHHs.

3 Po3po6iTb KOO CTBOPEHHSA YMCNIOBOI  MO-
CNiJOBHOCTI, eneMeHTamMMn $fKOI € 3Ha4YeHHs
ﬂ N YjeHiB reoMeTPUYHOI Mporpeci 3i 3HameH-
HUKOM ¢ i nepwum uneHoMm a. O6umchitb
CyMy uneHiB nporpecii.

4 Po3pobiTb KoL CTBOPEHHA YMC/IOBOI peKy-

apeHTHo‘f NOCNiJOBHOCTI, eneMeHTamun AKOl
€ KOXHe 3HauyeHHsa dakTopiany n. Obuncnitb
CYMy 3HayeHb 4JieHiB NOCNifOBHOCTI.

5 Po3po6iTb KoA CTBOPEHHA MOCNifOBHOCTI AOB-
' >KWHOIO N, efleMeHTaMu AKOI € uifi BMNaaKoOBI
. uncna Big 13 go 50. Bupanitb noBTOplOBaHiI
uncna, BNOpAAKYMTe iX 3a 3pOCTaHHAM.
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lMpueadatime, sk po3pobasmu npocmi anzopummu 3 NOBMOpPeH-
HAM i aneopummu, y SKUX NOEOHYEMbCA NOBMOPEHHS 3 po32asly-
XKEHHAM. Bxin
|
ITomipKyeMoO, Y SKMX BHUIIAAKAaX BUHUKAE HOTpeba 3aCTOCOBY- | 3= |
BaTH AJI'OPUTMU 3 BKJIAJCHUMU IIMKJIAMH. — ]
| b:=4 |
@ BknageHi unknn — ue Taki LMK, Wo MICTATbCA B iHLWOMY — ]
k. [ s—aib |
I
Huka, Akt BXOAUTH OO CKJAAY IHIIOrO IHUKJY, Has3WUBaIOTh / BueegeHHs S /
BHYTPIIITHIM, a IIUKJ, AKUN MIiCTUTh 1HIIUN ITUKJI, — 30BHIITHIM. '
Ha puc. 13.23 HaBemeHo @parmMeHT OJIOK-CXEMU AJITOPUTMY | b::|b+3 |
3 BKJIaJeHHM IUKJOM. ¥ XOAli BUKOHAHHA IIbOI'O AJTOPUTMY Tak
3minHa S HaOyBae TaKMX 3HAUYEHD: @
3+4="1, i
3+ 7 =10, | a—a+2 |
3+ 10 = 13, Tak
3 + 13 = 16, @
5+4=09, Hi
5+ 7=12, Buixig,

5+ 10=151iT #.

Kon peausizarii anropurmy HasemeHo Ha puc. 13.24.

Puc. 13.23. OparmeHT 6510K-
CXeMu aniropuTmy 3 BKageHnm
LMKIOM

Pesynbprar BUKOHaAHHA

KOHy:
#Kon is soBHimmiM i BHyTpimmiM uurmamMm
a , range (3, 12, 2): §3c5ﬁ;mﬁ;2 447605 ) 7 10 13 16
print {) #HEp&x;: E? HOBMM DPAAOK 9 12 15 18
b » range (4, 16, 3): #Buyrpimsin 1w 11 14 17 20
S=a+b IHA CYyMM qz?&: 13 16 19 22
print (S, end = " ") HHA OTpMMaHOlL CcyMM 15 18 21 24

Puc. 13.24. Kog i3 30BHiLIHIM | BHYTPILUHIM LKnamu

Mpuknag 1.

Pospobutu Koj BU3HAUEHHS IIPOCTUX UKCEJ
y miamasomi Bimg 8 mo 50.

Imes aaropuTMy BU3HAUEHHS MHPOCTUX UU-
ceJl y 3aJaHOMY [HOiamas3oHi [OOCHUTH IIPOCTA.
Beperbcsa uwmciio N i ginuTbesa Ha OIABHUK
(diln) 2. Aximo uwmcao giaumrThes 6e3 ocraui, TO
e osHauae, 1Mo umcyio N He mpocre.

L

Hami suauenns N 30iabIIyeThCA HA OTUHUITIO
i Takosx moumHae minutucsa Ha 2. SAKIIO BOHO
He IijinThbecAd HA 2, TO 30iJbIIYETHCA 3HAUEHHS
IinpHuKa Ha omuHuI. OCTaHHIM 3HAYEHHAM
IinpHUKA, HAa AKe ciaig ginwmtum uwmesno N, 1106
3’AcyBaTu IPOCTOTY umcia, € 3HadeHHsa N/diln.

Kon peasizarii Takoro migxomy 10 BU3HAUYEH-
HA IPOCTHX UucesJ 300pakeHo Ha puc. 13.25.
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#Kon i3 =oBHimniM i BHyTpimmiM uMxraMM
N=28 #llouaTkoBe 3SHadYeHHA AOianasoHy YMCEN
print ('llpocTi wumcana' #lloBinoMnesHEs
hil (N < 50): #loru, moxu N mMenme 50
diln = 2 #llouaTkoBe 3HaYeHHA OiAbHUEKA
hile (diln <= (N/diln)): #JloT, noxu minsuux Memme abo gopiBHioe N/diln
1f not (N % diln): #Axmo umcmo He npocte (N xpaTHe diln)
break #Buxin is B umMrny, axmo N He npocTe
diln = diln + 1 #36inemeHHa O
if (diln > N/diln): #Axmo pineeEux Bineme N/diln
print (N, end = " ") #BuBeneHHA OpPOCTOTO YMCIHA
N=N+1 #UeproBe 3HayeHHA 4YMCIAa

Puc. 13.25. Kog B13HaueHHA NpoCcTux umcen

PeSYJILTaT BHUKOHAQHHA KOA4y:

MpocTi wumMcna
11 13 17 19 23 29 31 37 41 43 47

MouaTok
1

k=0 |
I

| r=20000 |

—

Y

| Tax _
| vi=0i=i+1 | C,:B"'B'”k
( Kieub )

—]

Tak

p := BUMAAKOBE YMCIO
vVi=v+p, i=i+1
=
=
z:=300-(50+vV)
r=r-z, ki=k+1

|

Pnc.13.26. bnok-cxema anroputmy BU3HauYeHHsA
KinlbKoCTi 6aHOK oripKiB

L

MNpuknag 2. ABToMaTu3oBaHa JIiHiA KOHCEPBYBaHHSA
HIKMHCBPKUX OTipKiB i€ TaK: y KOHTeHHep HaJIBa-
ors 10 Kr pos3umHy 3 IpuipaBaMu, y O0aHKY Macoro
50 r kaagyTe 20 oripkiB, macoio Bim 8 mo 12 r KO-
Huii. BusHauaeTbca Maca OaHKM 3 oripkaMu i moJimBa-
eThbcsaA y O0aHKy Taka Maca pPO3UMHY, 11100 3arajbHa Ii
maca gopiBHOBajsa 300 rp. IlloiiHO B KOHTeEliHEpi 3aJn-
IIUTHCSI MEHIe Hixk 55 r posuwmuHy, poboTa JiHii mpu-
nuHAeTbcA. CKinbKM 6aHOK OTipKiB Oyae BHUTIOTOBJIEHO?

Macy KOKHOTO OripKa MOKHA BBa’KaTH BUIIAAKO-
BOIO BEeJIMYMHOI0 B Me:kax 7—12 r. Biok-cxemy aJro-
puTMy PO3B’sA3yBaHHA 3amaui HaBereHo Ha puc. 13.26.

VY 070K-cxeMi BHKOPHCTAHO TaKi ITO3HAUEHHS:

r — TOTOYHA Maca PO3UYMHY B KOHTEWHEpi;

vV — TIOTOYHA Maca OTipKiB y 0GaHIIi;

i — JiuuJABHUK KiJgbKoCTi oripkiB y OamIri;

k — KiJBKicTh BUTOTOBJIEHUX OAHOK OTipKiB;

p — BUIOAJKOBa Maca OTHOTO OTipKa;

Z — Maca pO3uuHY, SKWUH JOJWBAIOTH Y OAHKY.

Kop peanisariii aaropurmy Hasemeno Ha puc. 13.27.
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#Kon 3 BRIageHMM LMEIOM
i1 random # IMnopryBasdsEa Momyna random
k=20 #llouarxoBa xinsxicrs baHok OTipkis
r = 20000 #llouaTkoBa Maca pO34YMHY B rpamax
: (r > 55): #JoBEim=EiN LMER
v=20 #llouaTxoBa Maca oripxis y baHui
; i range (20): #BEyTpimsin wMen
p = random.randint (7,12) #edepyBsaHHAa BMNagxoBoi macu oripka
v=v +p #30inmemeHsEAs MacH v banui
z = 300 - (v + 50) #Maca posuuHy, mO HONMEAETBCH ¥ 6aHKy
r=r -2z #JMeHmeHHA MacKM PO3SYMHY B KOHTeMHepil
k=k + 1 #36insmessa ximsxocri
print ("KinsxicTe baHok = ",k) #BuBegessa xinsxocTi

Puc. 13.26. Kog BU3HaueHHs KinbKoCTi 6aHOK OripkKiB

Pesynbrar BUKOHaHHSA KOAy: | KimsxicTs bOaHOK

335

@ 3anuTtaHHA ANA nepeBipKM 3HaHb

1 ki uMKnM HasuBalTb BKIageHUMN?

2 Hakpecnitb 6110K-CXxeMy 3 BKIaJeHUM
LMKIIOM.

3

4

Y AKMX BuUNagKax [OUiNbHO 3acTOCOBYBaTU
BKNageHi ymknm?

HaBegnitb npuknag anroputmy 3 BKNafgeHUM
LVKIIOM.

3aBaaHHA AJi1I9 CAaMOCTIMHOro BUKOHAHHSA

1 [aHo 12 NpAMOKYTHMKIB, CTOPOHa a AKUX Ma€
3HayeHHA 4, 6, 8 i 10, a ctopoHa b — 6, 9
i 12. Po3po6iTb anropuTm i Kog 06UYMCNIEHHS
naoLy, ycix NpPAMOKYTHUKIB.

2 Po3po6iTb anroputMm i Ko 06YMCNEeHHA Ta-
6NVUb MHOXEHHA Ha 4, 5, 6 i 7.

3 Po3p06iTb airOPUTM i KOA BU3HAYEHHA KiNbKO-
ﬂcﬂ undp y uncnax: 64 649, 351, 8376771905,
67 044, 55004 329.

4 Ha ypoui $iskynbTypu yuHi Ta yueHumui ob'en-
'. HanucA y TpW KOMaHAmW: MO YOTMPU XNOM-
usa i Tpy AiBUMHN. KOXHMI i3 yuHiB npobirae

50 m i3 dikcauieto yacy B cekyHaax. Po3pobitb
aNropuT™ i KOA BW3HAYEHHA KOMaHAu-nepe-
MOMHWLi 3a cepefHiM 4YacOM NMOJOMAHHA AUC-
TaHUil.

Ha cTagioHi poBXuHa nepuwoi 6iroBoi po-
pixkn ctaHoBUTb 400 M. CnopTcMeH 6iXKTb
avcTaHuito 10 000 m, a TpeHep oikcye yac
NnoAoNiaHHA KoXKHoro Kona. [MoTim BiH obunc-
NIOE CepefHii Yac 6iry CrnopTcMeHa 3a KOXHi
2 KM i pobutb HeobxigHi BUCHOBKU. PO3p0o6iTb
anropuT™ i Kog obuncneHHA cepefHbOro yacy
NOAOMAHHA KOXKHOMO 3 [BOX KinomeTpis.
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13.5. BukopuctaHHa o06'ekTiB MOBM nporpamMyBaHHS
ana peanisaudii UMKnie

@ [puzadaiime Hasgu munig o6'ekmis, 86ydosaHux y mosy Python

Mpuknag 1. Jaro cnucok minux yucen: 5, 23,
135, 432, 15, 5, 355, 6725, 14, 75. Busnauu-
TH yci umcna, y AKUX Y MOJIOAIIOMY DPO3PAi

e nudpa 5.

AnropuT™M pO3B’A3yBaHHA 3amaui
y cJioBecHO-(hOopMYyJabHiT hopmi

1. ITouaToK.

2. Ist = [5, 23, 135, 432, 15, 5, 355, 6725, 14, 75].

3. k=0 # TlNouaTKoBa KinNbKiCTb unMcen, y AKKX
B Monoflomy po3pagi € umopa 5
4. a := ueprose umcyo 3i cnucky Ist, mounHaoun

3 HYJIBOBOI MO3MUITii.

IIpuragaemo, mo y MoBi Python Bce, 110 ompaiboByeTbCH,
€ 00’€KTOM, y TOMY UMCJI CIMCKH, UNCJA, CJIOBHUKMN, KHOIIKU,
nepemMukaui Ta iH. HaBememo mpuKJagm BUKOPUCTAHHA COUCKIB
I peastizariii nmukiais (mpukaagm 1 i 2).

L

Ao b =5, Tro m. 7, imakme — m. 9.
k = k+1.
Busegennsa umcia a.

©® o

Aximo me mepebpaHO BCi 3HAUEHHS CIIHC-
Ky Ist, To m. 4, imakme — m. 10.

10. Axmo k = 0, To m. 11, imakme — m. 12.

11. BuBemenusa TaKuX YHceJ HeMae€ i mepexin mo
o. 13.

12. Busegennsa sHaueHua k.
13. Kiuenp.

Kon peanisarii anroputrMmy HaBegeHO HA PHUC.

5. b = a%!10. 13.28.
#Kon BM3HaUeHHA YMCeN, ¥V AKMX B HYNBOBOMY po3psani € umdpa 5
1lst = [5, 23, 135, 432, 15, 5, 355, 6725, 14, 75] #CTrBOpEeHHA CIOMCKY
k=20 #lloyarxoBa minmsxicTs umMcen
print ('"Umcna, Yy AKMX OCTaHHBOD € umdpa 5') #lloeingomnenss
for a in 1lst: #Mxn nepernAny COMCKY
b=a % 10 #udpa MomOOmMOTO PO3PARY
if b = §5; #Axmo ocraHHROD € LMdpa 5
k=k + 1 #36insmerHAa rRimbxOoCTi umMcen
print (a, end = " ") #BuBenexHHa umcna 3 umdpomo 5
print () #llepexin Ha HOBMM DPAIOOX
if k == 0: #Axmo umcna 2 5 BimcyTHi
print '"Taxux umMcesn HemMac') #BuBeneHHEA pe3yALTaATY
else: #dxmo € umcna = umdpom 5
print '"Taxmx umcen = ', k) #BuEeneHHEA pe3yALTaATY

Puc. 13.28. Koz BU3HAUYEHHSA ymcen, Y AKUX Y HYSIbOBOMY po3psai € undpa 5

Umcrna, V¥ AKMX OCTaHHROD € umbpa 5
5 135 15 5 355 €725 15
Taxux umcen = 7

PesynbTaT BUKOHAHHA KOOY:
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L

Mpuknag 2. ¥V aiamasoni minmx uwmcen Big 31 3. b := ueprose sHaueHHs umCla 3 iamas3oHy a,
mo 73 i3 KpokoMm 3 3HAMTHU Ti, AKi y pesysabrari [OYMHAOYi 3 HYJHOBOI MO3UILii.
mieHHA Ha 4 MaloTh 3aaumoK 1 a6o 3. 4. fIxmio (b%4) = 1 abo (b%4) = 3, To m. 5, iHaK-
A , . me — 1. 6.
JITOPUTM PO3B’A3YBaHHA 3amayl
p P yBaHH. Aar 5. Busectu umcio b.
y CJIOBeCHO-(POPMYJIbHIN (hopMi . .
6. fIxkmio He mepeOpaHo Bci umesa AiamasoHy a,
1. TTouaToK. .
. . . TO m. 3, imakime — 1. 7.
2. CrBopuTu miamason a umces Bix 31 mo 73 i3 .
7. Kinennb.
KpokoMm 3. .
Kopn peausizarii anroputmy HaBemeHO Ha
puc. 13.29.
#Kon Bu3Eayvenssg B pianasoni umcen, axi nicna ginexHa Ha 4 MapTh ocrauy 1 abo 3
a = range (31,73, 3) #flianasox uMcen
print ('Umcna, AKi nicna OineHHA Ha 4 MapTe ocTady 1 ab 3 ) #llosipgoMmnenHss
b in a: #uxn nepernany 4YMcen mianasory
(b § 4) == 1 ¢ (b £ 4) == 3: #dxmo umcno Mae B ocraui 1 abo 3
print (b, end = " ") #BuBenexsa uMcen

Puc. 13.29. Kog BM3HaueHHA yncen, AKi nicna gineHHA Ha 4 matoTb ocTady 1 abo 3

Umcna, aAxi nicna gineHds Ha 4 MapTh ocrady 1 abo 3
Pesynbrar BUKOHAHHSA KOXOY: 31 37 43 49 55 €1 €7

3aBAaHHA AJZI9 CAMOCTIMHOro BUKOHAHHA

1 Po3pobuTtn anroputm i Kopg 1oro peanisauii npofaxy COHAWHNKY — 75000 rpH, npubyTok
ONA BU3HAUYEHHA YCIX YOTUPMPO3PALHUX uUn- Bi npopaxy Kykypyasn — 90000 rpH. O6unc-
cen, cyma unudp AKNX OOpPiBHIOE 15. NINTW 3arasibHy Cymy MpuOyTKYy romrnogapcTaa.

2 (DepmepcbKe rocnofapcTBo 3akiHuMno pik i3 Pospobutu anroputm i kop ioro peanisauii.

TakMMK MOKa3HMKamu: npubyTok Bif npoga- 3 Po3pobutn anropuTtm i Kog 1oro peanisauii
ﬂmy AumeHo — 28900 rpH, NpubyTOK Big Npo- ONA BM3HAYEHHA BCiX TPUPO3PAOHUX uncen,
Jaxy nweHuui — 80500 rpH, npnbyToK Bif '. y AKNX HEMAE [ABOX i TPbOX OAHAKOBUX LMP.

TEMA. Po3pob6neHHA anropuTmiB i3 NOCNiAOBHUMU MOBTOPEH-
HAMK Ta iX peanisauia y BUrnagi nporpam
3ABAHHA: po3pobutn anroputmun 3 NOCAiIAOBHUMY NMOBTOPEHHSA-
MU i MporpamMHi Koam ix peanisauii.
OBJTAOHAHHA: komn'totep 3 OC Windows 7 i cTaplue, cepenoBuiye
nporpamysaHHsA IDLE.

Xig po6otn

ITi0 wac pobomu 3 kKomn'tomepom dompumyiimecs npasus 6e3nexu.

1 Bizomo 3picT KOKHOrO 3 AEB’ATH YYACHUKIB INKijIbHOI Gac-
KeT0oJIbHOI KoMaHAu. Po3po6iTh aJropuTM BU3HAUEHHS ce-
PemHbLOro 3pocTy OacKeT0oJicTiB.
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PospobiTe Kox peaJsizarfii ajaroputmy.
VYBeniTh KOJl, yCYHbTE BCi IMOMWJIKY I BUKOHAWUTE IOrO.

Po3pobiTs anropuT™M BU3HAUEHHS YCiX ABOPO3PATHUX HECAT-
KOBUX YHCeJ, AKi y cyMi 3 TuMu camMmuMu nudppamu, aje 3a-
MUCAHUMHU Yy 3BOPOTHOMY IOPAAKY, MAlOTh IMOBHUU KBajparT

(mampukaazm, 92+29=121, V121 =11).
Po3pobiTe Kom peaJsisairii ajropurmy.
VYBeniTh Kojn, HaJarogbTe MOro 1 BUKOHAMTeE.

BBoguThCA mOCIIiIOBHICTE I[iJnX umces. BBemeHHsS 3aKiHUy-
€ThCS, AKINO pobuThesa cupoba yBectu uucyo 0. Po3podiTs
aJITOPUTM OOUMCIEeHHS KiJbKOCTi yYBeIeHUX umces i Bcix um-
ceJ, aKi gimarbesa Ha 3 6e3 ocraui.

PospobiTe Kox peaJsizarii ajaropurmy.

VYBenmiTh Kon i 3MIMCHITH MOr0 HAJATOMKEHHS.

Beogurhca 1ijie n-po3psAmHEe IeCcATKOBE UYHCI0. Po3podiTh
aJITOPUTM BU3HAUEHHA MaKCHUMAJbHOI ITu(pPU y YMCIi i HO-
MepiB ycix moswuIriii, Ha SKUX po3TallloBaHa Id mudpa.
PospobiTe Kox peaJsizarii ajaropurmy.

VYBemiTh Kon, 3HiMCHITHL HMOr0 HAJATOMKEeHHS.

3po0iTh BHCHOBOK: y AKMX BUIIaAKaxX IJA peaJjisarii mu-

KJIUHUX aJTOPUTMIB JOIiJIPHO BUKOPUCTOBYBATHU OII€PATOPU
for i while.

TEMA. Po3po6nieHHA peKypeHTHUX anroputmis Ta ix peanisa-
uia y Burnagi nporpam

3ABJAHHSA: po3pobutn pekypeHTHi anroputmmn i NporpamHi Koau

X peanisauii.

OBNAOHAHHA: komn'totep 3 OC Windows 7 i cTaplue, cepenoBuile

nporpamysaHHsa IDLE.

Xip po6otn

I1id wac pobomu 3 Komn’'romepom dompumyitmecsv npasu 6esnexu.

3. NepekoHanTecs, Wwo 2
OTPUMAHO MPaBUIbHUN 3
pe3ynbTar. 4
. 5
6. MNepekoHawnTecs, WO 6
OTPUMAHO MPaBUIIbHUN
pesynbrar. 7
9. BukoHaliTe Ko i goBeniThb, 8
WO OTPUMAHO MpPaBUIbHUN
pe3ynbTar. 10
. . . A
12. BukoHanTe KoA i JOBeAiTb,
WO OTPMMaHO MPaBUIIbHUI 12
pe3ynbrar.
1
3. [loBegiTb, WO OTPMMaHO 2
NpaBWIbHUA pe3ysbTarT. 3
4
6. [osepditb, WO OTpMMaHO
MPaBWAbHUIA pe3ysbTar. 5
6
7
9. BukoHanTte kop i goBepnitb,
WO OTPMMaHO MPaBUIIbHUI 8
pe3synbrar. 5

Hawuo mocaigoBHicTs: 3, 4.5, 6.75, 8.925, ... Po3pobiTs 6/10K-
cXeMy aJITOPUTMY OOUMCJIEeHHS 3HAUYeHHS BOCHMOI'O UJIEHA.

PospobiTe Kox peaJsizarfii ajropurmy.
¥YBeniTh Koj, YyCYHBTE BCi MOMHJIKHU i BUKOHAWTE HOrO.

Hawxo mocaigoBHicTs 2, 3, 5, 9, 17, ... Po3pobiTs 6J0K-cxemy
AJITOPUTMY OOUHMCJICHHS CYMH OECATH IepIinux ii uJeHis.

PospobiTs kox peasizarii ajaropurmy.
¥YBemiTh Koj, HajJgarogbTe HOT0 i BUKOHAITE.

Po3po6iTh 6JIOK-cXeMy aJTOPUTMy OOUMCJIEHHS CYMW 71 UJie-
HiB mocaimosHoCTi: 1, 2!, 22 23, ..., 2~

PospobiTe Kox peaJsizarfii ajropurmy.

VYBeniTh Kon i 3miliCHITH HOro HaJIaroaKeHH.
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1
12

Po3pobiTh 06/I0K-cxemMy aJIrOpUTMy BU3HAUEHHS MiHiMaJIbHOL
. . . . .1 1 1 1 1
KIJIBKOCTI WIEHIB HOCTIOBHOCTL —, — 5 —5 5 —3 5 =0

2 2 2 2 2

cyMa 3HaueHb AKUX Oigbina 3a 1,892.
PospobiTe Kopm peaJizarii aaropurmy.

¥YBeniTh Kox i 3AiicHITE HOro HaJIAromKeHHS.

3po06iTh BUCHOBOK IIPO OCOOJIMBOCTI CTBOPEHHA i peaJisarrii

PEeKYPEeHTHUX aJITOPUTMiB.

TEMA. Po3pobneHHA anropuTmiB i3 BKNageHUMM NOBTOPEH-
HAMW Ta iX peanisauia y surnagi nporpam
3ABAAHHA: po3pobuTtn anroputmMun 3 BKIaAeHMMN MOBTOPEHHSMY

Ta NporpamHi Koam ix peanisadil.

OBNTAOHAHHA: komn'totep 3 OC Windows 7 i cTaplue, cepenoBuile

nporpamyBaHHA IDLE.

Xia po6otn

2

ITid wac po6omu 3 kKomn'tomepom dompumyiimecs npasus 6e3nexu.

1

10

1
12

PospobiTe 0s0K-cxeMy aJITOPUTMYy OOUYMCJIeHHS BCiX B3Ha-
wensb Y, fie y =2(n+1)+3(k+2), mnan=1,2,3ik=3,4,5,6.

PospobiTs Kopm peasizarmii aaropurmy.

VYBemiTh Koz, yCyHBbTE BCi MOMUJIKU i BUKOHAWNTE HOrO.

Cmaposunna 3adava. CKiTbKM MOYKHA KyIUTHU OMKiB, KOPiB

Ta TeJST, SKIIO0 BapTicTh omHOro Omka craHoBuTb 10 Kpo,

onHiel KopoBu — 5 KpO, 3a omHe Teas miaatath mo 0,5 Kpo

i akmro Ha 100 kap6oBaumiB nmorpioHo Kynutu 100 rouris.

Po3pobiTe anaroputTm pos3B’sA3yBaHHS 3ajadi.

PospobiTe Kopm peatizaiii aaropuTmy. YBemiTh KOX, HaJa-

rogbTe HOro i BUKOHAMTeE.

Tenepyrorbcss BumaakoBi mudpu, y agiamasomi Big 2 mo 9.

3 nux nudp CTBOPIIOTHCA YOTHPHU IIOCJiTOBHOCTI, KOXKHA

IOBXXIHOIO 6.

Po3pobiTe asropuTM BUM3HAUEHHS IIOCJiJOBHOCTI 3 MaKcu-

MaJIbHOIO CyMOIO ii mudp.

Pospobite Kopm peasizaiii aaropuTmy. YBemiTh KOX, HaJa-

rogbTe i BUKOHAITe HOrOo.

Hawmo mociimoBHicTh uucesn 75, 77, 79, 81, 83. PospobiTs aJ-

TOPUTM BU3HAUYEHHS OJIA KOKHOI'O YMCJA ITiel IMOCJIiJOBHOCTI

TOro AiJIBPHHKA, HA AKWI BOHO IiJUTHCA 0e3 ocraui.

Po3pobiTe Kom peasisarrii ajropurmy.

VBenmiTh Kon, HajarogbTe i BuKoHaliTe Iioro. IloBemiTh, IO

OTpI/IMaHi pe3yabTaTu € IIpaBUJIBHWM.

3po6iTh BUCHOBOK IIPO MOJKJIMBiI BapiaHTH peaJiisaitii aJjro-

pPUTMiB i3 BKJIQJIEHUMU TOBTOPEHHAMU.

MpakTnyHa pobota NQ 26 249

12. BukoHanTe Kog i OOBediTb,
O OTPUMAHO MPABUABbHUI
pesynbrar.

3. MNepekoHanTecs, Wo oTpnma-
HO MPaBUIbHWI pe3ynbTar.

6. NepeKkoHanTecs, WO OTpUMa-
HO MpaBUSIbHUIA pPe3ynbTaT.

9. [loBegiTb, WO OTpMMaHO
NpaBWIbHNA pe3ynbTar.

BukoHanTe TectoBe
3aBJaHHA 3 aBTOMaTUYHOIO
nepeBipKolo pesynbTaTy

Tect 13
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KoMn'roTepHUn CNOBHMK

ApxiTekTypa komn'lotepa — Ha6Ip AWCIUILIIH,
AKI onmmcyoTh (PYHKI[IOHAJIBHICTH, OpraHisaIiio
Ta peasisallilo KOMII'IOTEPHUX CHCTEM.

BricnosnioBaHHA — 1ie pedyeHHs, PO dKe MOYKHA
TOBOPUTH, IO BOHO iCTWHHE abo XmOHe.

BknageHi UMknM — MMUKJIW, 0 MIiCTATBCA B iH-
IOMY ITUKJIi.

MnbnHa konbopy (6iToBa rMMbuHA) — KimBKicTH
6iTiB (00cAr mam’aTi) masa sOepiraHHA W IMOgaH-
HA KOJIBOPY ITiJ Yac KOAYBaHHA OJHOIO ITiKCeJId
rpad)iku abo Bimeo300pakeHHH.

[eiHcTanoBaHHA — TIpoIec BUOAJEHHS BCTAaHOB-
JIEHIX IIporpaM 3 KOMII'IoTepa.

[lekopyBaHHA — TIpoIlec BiHOBJIEHHS 3MICTy 3a-
KOJIOBaHOI iH(opmarrii.

[ebparmeHTalia AUCKIB — IIpoOIleC, IPU SKOMY
3IiMICHIOETBCA Tiepes3anuc (parMeHTiB (aitiis
IJIA 1X PO3MIIEHHA B CYMiKHUX CEKTOpax IUC-
Ka 3 MEeTOIO0 IiJBUIIEeHHS IIBUIKOCTI 3UYNTyBaH-
HA JAHUX 3 YKOPCTKOTO AMCKA KOMII'IOTepa.

[lnckpeTm3alia — mpollec BUMiproBaHHsS, 36epi-
raHHA Ta OIIPAIlIOBaHHA B3HAYEHb AaHAJIOTOBOTO
CUTHAJIy 4Yepe3 OJHAKOBI HPOMiKKH dacy, AKi
Ha3MBAIOTHCA YaCTOTOI AUCKPETHU3allil.

EproHomika — HayKa, AKa BUBUae poOOUi IIporie-
CH 3 METOI0 CTBOPEHHSA OINTHUMAJbHUX YMOB IIpa-
1Ii, 110 cIpude MiABUIIEHHIO 11 IPOAYKTHUBHOCTI.

3arnoBHOBaYi — TOYKOBI KOHTeWHepru B MaKeTax
claimiB, AKi MicTATH Taki BimomocTi mpo Has-
BU, SIK 3arojIOBKM, TEKCT, Ta0JMuIli, miarpamu,
rpadiuni esemenTu SmartArt, 300paKeHHsA, Kap-
THUHKA 3 rajepei, Bijeo Ta 3BYKH.

3MiHHa — TmeBHa OiAAHKA mam’aTi (KoMipku
nam’ATri), AKa Mo3HayaeTbcsa imeHeM (imeHTH}I-
KaTopoM), yV AKili 30epiraerbcd 3HaAUEHHS II€BHO-
ro TUIY, HAaIPUKJAL YUCJIO, CJOBO TOIIO.

3MICT JOKyMeHTa — CTPYKTypa, cTBopeHa 3 ¢op-
MaTOBAaHUX B3aroJIOBKiB i3 Ba3HAUEHHAM CTO-
PiHOK IX pO3MiIlleHHA B JOKYMEHTI.

Kon — cucrema mpaBuJI JJis IIepeTBOPEHHSA (op-
MU JaHUX.

Kogek — mporpamMa KomyBaHHS Bifeo, sika BU-
KOPHCTOBYE AJITOPUTMU CTHCHEHHS BimeomaHmux.

KooyBaHHA — mpomec 3amiHeHHsA oxHiei dop-
MU JaHUX Ha iHINY, 3py4YHY [IJd NepelgaBaHHdA,
OIlpaIllIOBaHHsA Ta 30epiraHHA 3a OOIIOMOIOI0 Ie-
SAKOTO KOXy.

KonipHa mopens — wmaTeMaTW4yHA MOJeJb OIIH-
Cy IIOJaHHS KOJBbOPiB y BUIVIAAI ITOCJiJZOBHOCTI
yuces, KOXKHE 3 SAKMX HA3MBAETHCA KOJipHUM
KOMITOHEHTOM.

Konowtutyn — wHamumc, AKUHA PO3MINIYIOTh
Y BEPXHHOMY a00 HHIKHBOMY IOJi CTOPiHKH.

KoHBepTop — KoOMII'IOTepHA Tporpama, sSKa me-
peTBOprOE mawi, momaHi y (paiiai, 3 ogHOrO (Yop-
MaTy B iHITIHWIL.

JliyensinHa yropga (niLeHsia) — OCHOBHUHM MAOKY-
MEHT, AKWI BHU3HAUa€ IIPaBUJa BUKOPUCTAHHS
mporpaMHOro 3abesmeueHHs, mpaBa Ta 3000B’s-
3aHHA KOPHCTyBaua IIPOrpaMHOro 3abesleueH-
HsI, Ta AKA OOJAETHLCA OO0 HPUAOAHOTO HPOAYKTY
y BUIVISAL APYKOBAHOro abo0 eJIEKTPOHHOIO [I0-
KyMeHTa.

MakeTr — Habip HANOBHIOBAUiB MOJId MOZAHHS
KOHTEHTY Ha cJiaiifi, 1110 BU3HAYa€e, AKi 00’€KTu
OyoyTh IIpeAcTaBJIeHI Ha caaigi i AKMM YHMHOM
poaTaIioBaHi.

Makpoc — Habip KoMaHI i iIHCTPYKIIifi y BUAIIA-
Ii eqmHOI KOMaHIU 3 HA3BOIO JIJIA aBTOMATUYHO-
ro BUKOHAHHSA 3aBJaHHSI.

MynbTmefia — KoM 'I0oTepu30BaHA TEXHOJIOTid,
AKa Moe’eJHye PisHi cmocobu MOoJaHHS HAaHUX Ha
OOHOMY HOCi€Bi.

Heno3nuinHa cuctema 4ncneHHa — cucTeMa YuC-
JIeHHS, Y AKiN KiJbKicCHHMII eKBiBaJIeHT KOXKHOIL
nu(pu BU3HAYAETHCA TiIbKU IU(ppoio i He 3a-
JIEXKUTH Bin i1 mosuIlii y 3ammci umciia.

OnepaHg — o00’€KT, HAJL AKUM BUKOHYIOTHCS

apudMeTnUHi oreparrii.

OundpyBaHHA 3BYKY -— IIpoIlleCc INEepeTBOPEeHHSA
3BYKOBUX JAaHUX B aHAJOTOBOMY BUTJIALL Yy 3a-
KOJOBaHUN ITM(MPOBUNA CUTHAJI.

MNogkact — mudpoBuii memia-gaiiam ado HHU3KA
Takux (aiaiB, AKi PO3MOBCIOMKYIOTHCSA iHTEP-



HETOM [JIA BiATBOpPEeHHA HAa IIOPTATUBHUX Mejia-
mporpaBauyax UM IIEPCOHAJLHUX KOMII'IOTEPaX.

[Mo3nuinHa cuctema 4YnCiIeHHA — cuUCTeMa 4YHuCc-
JIeHHA, Yy AKIA KiJgbKiCHMHI eKBiBaJIeHT KOYKHOIL
nudpu y YUCIi 3aJeKUTh He TiJbKU Bif il 3Ha-
YyeHHs, a ¥ Big moswuirii B 3ammci uwmcJa.

[lporpamHe 3abe3nevyeHHA -— CYKYIIHICTb IIPO-
rpaM, SAKi mpusHaueHi mnasa (QyHKIIOHyBaHHS
KOMII'IOTEpPAa, V3TrOKeHHsA po0oTH alapaTHOI
CKJIaJOBOI Ta PO3B’A3yBaHHS Pi3HOMAHITHMX 3a-
BIAHb.

[MpoekT — aiiy, AKMN MICTUTH BiJOMOCTi ITPO
NMOPAZOK PO3TAIIyBAHHA Ta dYac BiATBOpeHHA
aymio # BimeokJimiB, Bimeomepexonu, Bimeoedex-
TH, Ha3BU, TUTPHU TOIIO.

[lpocTopoBa [AMCKpeTM3alia — IIepeTBOPEeHHS
aHaJIOroBOI (hopMU HONAHHA TpadiuHUX TAHUX

Ha TU)POBY.

PekypeHTHI nocnigoBHOCTi —  TOCJIiZOBHOCTI,
y AKX HACTYHHUHN UJeH OOUMCIIOETLCS uepes
3HAUYEHHSA IIONEPeHIX YJIeHiB.

Pozpgin — uacTtmHa »OOKyMeHTa 3 (hopMaTyBaH-
HAM, sKe BiIpisHAeThbcA Bin (dopmaTyBaHHSI
PeIITy JOKYyMEHTA.

CepepoBullle nporpamyBaHHA — KOMILJIEKC IIPO-
rpaMHUX B3aco0iB, AKi IpusHAUeHO IJs aBTO-
MaTms3arii Mmporecy HiTOTOBKW Ta BUKOHAHHSA
mporpaM KOPHCTyBaua.

Cncrtema YnCneHHA — CYKYIIHICTh IPaBUJ 3amlu-
Cy umceJ 3a JOIOMOI'OI0 CHMBOJIB (IH(PPOBUX
3HaAKiB) i BUKOHAHHS omepalliii HaJg HUMMU.

CnanpoBa npeseHTauia — MOCJHiJOBHICTL cJai-
IiB — OKpeMHX eKpaHHHX CTOPiHOK, KOKHa
3 AKUX MOJKe MiCTHUTH TeKCTOBi, rpadiuni, Bimeo

251

Ta aymioo0’ekTH, aHiMaIlifimi 00’eKTH, a TAKOMK
rimeprocuJiaHHS.

CrnoBHMK — Habip 06’€KTiB OyAb-AKOTO THUMY, HO-
CTYII OO SIKUX BIiNCHIOETHCA HE 3a JOIIOMOT'OI0
iHIeKcy, a 3a JOIIOMOIOI0 KJIioua.

Cnncok — meBHA CYKYHIHICTH 00’€KTiB OyAb-IKO-
ro TUIy Yy KBaJPaTHUX OYKKaX, AKi BiJOKpeM-
JIIOIOTHCS OOUH BiJi OZHOrO KOMOIO.

Crmne  — wHabip mnapamerpiB ¢opMaTyBaHHA,
AKUY Mae Has3By I BHU3HAUYAE BUIVIAL TEKCTO-
Boro abo TabauuHOro (hparMeHTa AOKyMeHTa i
BCTAHOBJIIOETHCA OJHOYACHO [IJI aBTOMaTH4-
HOl 3MiHM BCiX ITapaMeTpiB BUIJIALY HOTOYHOTO
(dparmenra.

CTpykTypa [OKyMeHTa — cxXeMa pO3MiIleHHs
CKJIQJOBUX JOKYMEHTA.

YmoBHe dopmaTyBaHHA — aBTOMAaTHuHe (opma-
TYBaHHA KJIITUMHOK Ha OCHOBI BCTaHOBJIEHUX
mpaBUWJI AJiA BidyasnbpHOI iHTepmperariii Ta aHa-
J18y 3HaUeHb KJITHUHOK.

DinbTpyBaHHA CAWCKYy — TIIpoIec, B pesyJsbTari
SAKOT0 [JIA Teperaany MOOCTYIHiI 3amucu, AKi
3aJI0BOJIBHAIOTH KpuTepiam @inbrparii. Permrra
3anuciB (pAAKiIB TabaMIl) TPOCTO MTPUXOBaHI.

(DopmaTtyBaHHA [uUCka — TIpoIec IMIPOrpaMHOI
poamiTku ob6JiacTi 30epiraHHs maHUX OIS OYIb-
AKUX eJIEKTPOHHUX HOCiiB iH(opmairii.

Qopmyna — BUpas, AKUHA CKJIAJAETHCA 3 KOH-
CTaHT, (PDYHKI[IHA i mocmiaaHb Ha KJITUHKHU, CIO-
JYUYeHUX 3HaKaMM MAaTeMAaTUUYHUX OIepalliil.

[llabnoH — 3pasKoBUI MTOKYMEHT, AKHUil 30epira-
eTbcA y Gaiiai 3 posmupeHHam .dotx.

lllvHa — cywrymuHicTb JiHIA (IpOBiAHWKIB Ha Ma-
TEePUHCHKiN IJIaTi), sKuMUu 00MiHIOIOTHCA iHQOP-
MAalli€0 KOMIIOHEHTH i IPHCTPOi KOMII'foTepa.
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AncdaBiTHUA NOKAXKUYMUK

A

Animarniiauit epexr 132
ApxiByBanua 64
ApxiTekTypa Komm’'iorepa 33

Bineoxoctuur 121
BuciosmioBanua 213
Brunageni nmukau 243

-

Tnubuma Koabopy 27

a

Hani 190
HexonyBauusa 18
Huckperusaiiia 30
HuctpubyTus 61

E

Epronomika 117

3

3minma 190
3micT mokymeHTa 84

I

IncraaoBanua 60

K

Konysauua 18

Komipua momenr 26
Komouturyn 82
Kousepramia ¢gaitais 111
KousepTop 99

J

Jlimewsitina yromga 57
JliunnasHUK 1turay 177

M

Magker caariga 19
Maxpoc 89

Moga nporpamyBanHsa 178
MynpTumenia 95

H

Heiipoun na mepe:xa 100

Hemnosuiiina cucrema uuncjieHHa 4

o)

Omnepang 194
OnudpyBauusa 3Byky 30, 96

n

ITam’saTe xKomm’toTepa 37
— BHYTpiNIHA

— BOBHIITHA

ITonia 186

ITosumifina cucrema YHCJIeHHS D

IIporpamue 3abesmeuenusa 56

IIpocTopoBa muckperusaiia 25

P

Pexypenrrna nociigosuocTs 241

Posnpin 74

C

CepepnoBuilie mporpamMmyBanasa 181

Cucrema umnciaesnud 4
Ciouux 203

Crucox 198

Crunp 78

CrucHenus gaHux 63
CrpyKTypa mokymeHTa 81

—

Tpurep 133

y

YmoBHe (popmaryBaHHA 155

o

dDinpTpyBaHHA cOuCKiB 164
®dopmyma 146

L

IleuTpanpuuii mpormecop 35

1]

IITabmon 78
IMMuna 34
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PO341/1 1. MaTemaT4YHi OCHOBU OGUYUC/IOBaNIbHOI TEXHIKMN

1.1
1.2.
1.3.

1.4.

[MoHATTA cnctemn uncneHHs. MNo3unuinHi i HeNo3uLUiNHI CUCTEMN YNCIIEHHSA
MepeBepeHHA uncen i3 AeCATKOBOI CUCTEMU YMCSIEHHA B AOBIMIbHY i HaBMaKu

[BillkoBa Ta LWIiCTHAaALUATKOBA CUCTEMM YMCTIEHHA. OnpautoBaHHSA CUCTEM UYMCIIEHHS,
OCHOBOIO AKUX € CTeMiHb ABINKY

1

13

ApudmeTnyHi onepalii y ABIMKOBIN i WICTHAAUATKOBINA CUCTEMAX YUCNIEHHA

17

MpakmuuHa po6oma N° 1. OnpautoBaHHA YMcen Y Pi3HUX CUCTEMAX YMCIEHHS

PO34I1 2. KogyBaHHA paHnX

2.1.
2.2,
2.3.
24.

2.5.

OnpautoBaHHA JaHUX fAK iHGopMauinHun npouec. KogyBaHHA Ta gekodyBaHHA nosigomnieHb OgnHuLi

18

BMMIPIOBAHHA JOBXWHWN ABINKOBOro Kogy.

KogyBaHHA uncen y kKomn'lotepi
KogyBaHHA cnmBoniB

KogyBaHHA rpadiuHmx gaHux. MNMoHATTA KONipHOI cxemu

MpakmuyHa po6oma N° 2. OnpautoBaHHA KOMIPHMX MOZESNIe y BEKTOPHOMY FpadiuHOMYy PEefAKTOPI ...........

KOFWBaHHﬂ 3BYKOBUX AaHUX

MpakmuyHa po6oma N° 3. KopgyBaHHs faHUX pisHOro ¢opmMaTy B KOMM'toTepi

PO31lJ1 3. Komn'loTep AK YHiBepcanbHUI NPUCTPiA ANA onpaloBaHHA AaHUX

3.1
3.2
3.3.
3.4.
3.5.

3.6.
3.7
3.8.
3.9.
3.10.

3.1

ApxiTekTypa Komn'toTepa. [pouecop, noro GynoBa Ta NpU3HAYEHHS.

Mam'ATb KoMN'toTepa, i BUAN

21
23
25
29
30
32

Bbynosa 11 anroputm pobotn EOM 3a ¢oH HelimaHom

Mpuctpoi BBefeHHA-BMBeAeHHA AaHuX. [prcTpoi, Wo BXOAATb A0 CKNagy MynbTUMefinHoro obnagHaHHA
TexHiUHi XapakKTepUCTUKK CKNagoBUX Komn'toTepa. BusHaueHHA 3HauyeHb BMACTUBOCTEN KOMM'IOTEPA ...

MpakmuyHa po6oma N° 4. KoHoirypyBaHHsa komn'toTepa nig notpedy

IcTopis 3aco6iB onpautoBaHHA iHGOPMaLiNHUX O6'eKTIB
MporpamHe 3abe3neyeHHs Komn'loTepa

Knacuoikauin, ocHoBHI dyHKLUii Ta cknagosi onepauinHoi cuctemm

IHCTanoBaHHA NporpamMHoro 3abesneyeHHs. IHCTanAuia Ta aeiHcTansAuis KomnoHeHTiB OC

ApxiByBaHHA faHuX. CTUCHEHHA JaHWX, BUAW CTUCHEHHA AaHux. ApxiBaTtopu. Tunu apxisis.

Onepaduii Hag apxiBamu.
lMpakmuyHa poboma Ne 5.
CTBOpEHHA apxiBiB Ta onepauii Hag HUMK

DopmaTyBaHHA Ta KomitoBaHHA AMCKiB. JedbparmeHTauis npuctpois nam'ati

3 dalnoBMMM cMCTeMamy, BCTAaHOBNEHHA pPo3Knaay il npoBefeHHsA

PO311J1 4. CtBopeHHA Ta onpauloBaHHA TEKCTOBUX AOKYMEHTIB

4.1.
4.2.
4.3.
4.4.
4.5.
4.6.
4.7.

CTBOpeHHA Ta $dopmaTyBaHHA CMUCKIB Y TEKCTOBOMY [OKYMEHTI

CTBODEHHFI Ta d)OpMaT)/BaHHFI KOJIOHOK, Ta6J'Il/ILI,b Y TEKCTOBOMY ,D,OKyMEHTi

63

65

66

69
74

CtunboBe 0pOpPMIIEHHA [OKYMEHTIB

Cxema goKkymeHTa. KonoHTUTynu
ABTOMaTU30BaHe CTBOPEHHA 3MICTY Ta MOKaXKUMKiB

Ol'lpaLlIOBaHHﬂ CK/MagHOro TeKCToOBOro AOKyMeHTa. MaKpocm

HanawTyBaHHA napameTpiB poboOTV cepefoBULLa TEKCTOBOrO MpoLiecopa

lMpakmuyrna po6oma N° 6. CTBOpeHHA TEKCTOBOrO JOKYMEHTa, L0 MICTUTb OO'€EKTU PI3HUX TUMIB..coceumcennnee
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