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Y 5 Kiaci Bu 03HAMOMUJINCSA 3 OCHOBHUMU HOHATTAMU iH-
dopmaTuKu, HABUMJINCA pemaryBaTu ¥ (popMaTyBaTH TEKCTOBIi
TOKYMEHTM Ta CTBOPIOBATH IIpOCTi mpeseHTaliii. Bu mismanu-
csI PO 0COOJMBOCTI OymoBU I POoOOTHM KOMII'IOTEPHHX MEPeK,
MIPUCTYIWJIU A0 BUBUEHHA OCHOB MOBU IporpamyBaHHs Python,
OMaHyBaJIM CKJIQJaHHS Ta BUKOHAHHS aJTOPUTMIB i3 posraiy-
JKeHHSAMUW U ITOBTODPEHHAMU.

Y nmpomy HaBUYaJbHOMY POIIi Bac OUiKye UMMAaJO I[iKaBOI'O
Ta KOPUCHOTO, a NPONOHOBAHWI MiAPYYHHK OyJe BaIIuM
HagiiHUM HDOMiUHMKOM. SIK Ke 3 HMM IIpaIlfjoBaTu?

Iligpyunuk micTuTh ciMm pospimiB. KokeH posmin ckiana-
eThbesa 3 maparpadiB i mpaKTHUYHMX POOIT 3a TeMaMu PO3Liay.
Koxxen maparpad MicTUTh TEOPETUYHI BiJOMOCTi 3a T€MOIO ypO-
Ky, IIPUKJIAAN IIPAKTUYHOTO 3aCTOCYBaHHSA OTPUMaHUX 3HAHD,
MmaTtepianu pyopuk «IloBroproemo», «IluTaHHA mis camomepe-
BipKm», «BrpaBu», «KoMmmo’ioTepHe TecTyBaHHS».

Py6purka «Ilosmopwemo» IOIOMOKe BaM 3rajaTd Bigo-
MOCTi, AKi BM BUBYAJM B IIOIEPEemHiIX KJjacax i AKi OymayTb
KOPHUCHi AJiT 3aCBOEHHS HOBOTO Marepiany. «Ilumanns 0aa
camonepesipku» JTOIOMOYKYTb 3’dACyBaTH, YU 3pPO3YMiJIU BU
BUBUEHUN MaTepiaj, a TaKOX IIiAroTyBaTHCA 10 BUKOHAHHS
BIpPAaB i IPAKTUYHUX POOIT 3a KOMII IOTEPOM.

«Bnpasu» ckiaamamThCA i3 3aBAaHb TEOPETHUYHOTO 1 ITpak-
TUYHOTO cupsamyBaHHsa. Ilig yac iXx BUKOHaHHSA BU Kpaillle olia-
Hy€Te HaBUYKU POOOTU 3a KOMII IOTEPOM.

¥ nociOHUKY BU 3HaJleTe TOKPOKOBUM ONUC NPAKMUYHUX
pooim. IIlo6 BHUKOHATH KOKHY 3 PO0OiT, IMOTPiOHO IIOBTOPUTU
MaTepiaJj, BUBUEHHUU Ha IOIepefHiX ypoKaxX, — TOJAl BU 3MOKe-
Te YCIIIIIHO 3aCTOCYBaTW CBOI 3HAHHS Ta BUKOHATU 3aBJaHH.
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Jlo migpyYHUKAa TPOIOHYETHCA €JIEKTPOHHUIN IHTepaKTUB-
HUN [momaToKk Ha HaBuaabHiNt maatgopmi IZZI. Bin micTuth
JOJAaTKOBI MarTepiajm OO0 BIpaB y po3aiai «Meromgmuna Imifg-
TPUMKa» — IIi (pailii MaloTh IIO3HAYKY «*», TECTOBi 3aBIaHHS
3 aBTOMATUYHOIO IepeBipKoio BigmoBigeir (QR-rkoam i mocmiaaH-
HA IIiCJISa KOXKHOI TeMmu), HiJCyMKOBi poOOTH A0 BCiX po3mimis,
ITOBiAKOBI MaTepianu i iH.

Baxaemo HaTXHEHHA Ta ycuixis!

AsmopcvKuil KoleKkmue

Y TeKcTi BUKOPHCTAHO TaKi IMO3HAUEHHS:

3amam’aTaiiTe

PosraaubTe mpuKJaan

OsmariomTecd 3 IIiKaBOIO iH(pOPMAIIiE€IO
3BepHITH yBary

IatiTe BiAmOBiAbL HA NMUTAHHA

QOﬂo——.‘— [ ]

BukonaiiTe 3aBgaHHs 3a KOMII IOT€POM
BukrkonaiiTe 3aBmaHHS HigBUIIEHOI CKJIAIHOCTI
44 BukownaiiTe 3aBgaHHA B mapax

A 3HaUgiTL BiAOOBiAbL B iHTEepHeTI

@ BukonaiiTe TecToBi 3aBIaHHSA 3a KOMII IOTEPOM
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PO34IN 1
r’PA®IYHI 30OBPAXEHHA

,1 Line Drawing

PactpoBa rpadika. I'padiuauit pegaxkrop GIMP
CrTBOpeHHs I ompaIioBaHHA 300pa’KeHb
BararommapoBi pacTpoBi 300paskeHHs

BexTopua rpadika. I'padiunuii pemaxkTop Inkscape
3MiHeHHA BUIVIALY O0’€KTiB

Kpusi. Po6oTa 3 KouTypaMu

KomnitoBanHsa 00’¢KTiB

TekcToBi 00’€KTH

IIpakTuna po6ora 1. CTBOpeHHS IMPOCTUX BEKTOPHUX
300pasKeHb



noBTOPHEMO

300pakeHHsI, OIpallbOBaHi 3 BUKOPHUCTAH-
HAM KOMII'IOT€Pa, ChOTOAHI MU 0aumMO CKPi3b:
y KHI)KKAaX i JKypHaJax, Ha BeOCTOpiHKaXxX CauTis,
Y KOMII'IOTePHHUX irpax Tomro. 3asBmyaii Taki 30-
OpasKeHHA HA3WUBAIOTh KOMN IOMEPHOI 2pag)ikoro.

IIpaifforoTs i3 300paskKeHHAMU 3a JOIIOMOTIOIO
cHelliaJIbHUX TporpamM — ezpa@ivHux pedaxkmo-
pie. Bu Bike mozHalioMuJauca 3 JeAKUMU 3 HUX,
yMi€eTe CTBOPIOBATHU HPOCTi 300parkeHHA, a TAKOXK
JoJaBaTH M0 HUX HaINCH; 3HAETe, AK 30epertu
oS rOTOBUI MAaJIIOHOK Yy (haii.

Ilnss BBemeHHs 300pasKeHHS B KOMII IOTEp
€ Pi3HiI HmpPHUCTPOI: CKaHep, UU@posuil pomoana-
pam, nas IPYKY Ha mamepi — npuxmep.

IIlo HasWBaOThL KOMII'IOTEPHOIO rpadikor?

IIlo HasmBaiOThH rpadgivuuM pegaKToOpoM?

I3 axum rpagiuHUM peJaKTOPOM BU IPaIIOBAJIN?
Onuniite iHCTPpyMeHTU rpadiuyHOro pemaxTopa.

fK yBecTu 300paskeHHs B KoMm ioTep? ‘
SIK oTpuMaTH KOIIil0o MaJIlOHKa Ha mamepi?

O OU i W DN =

Y ubomMy po3gini BU Ai3HAETECA NMPO OCHOBHI MOHATTA
Komn'toTepHoi rpadikn, 3'acyete ocobnmeocti nobynosu
N onpauloBaHHA PacTPOBUX i BEKTOPHUX 300pakeHb,
HaBUMTECA BUKOPUCTOBYBATU LIApPW AAA MantoBaHHA.



§ 1. Pacmpoea 2pacpika. [pagpiyHuti pedakmop GIMP

§ 1. PACTPOBA IPAJIKA. TPAGINHNIA
PEAAKTOP GIMP

Komn’toTepHy rpadiky 3acTocOBYIOTh y pisdHHX cdepax
JIOJChKOI MiAJBHOCTi: HaAyIll, MeIUIINMHiI, moJiirpadii, Ha BHU-
pobHUITBI Ta iH. Bimomi 3m00yTKHM y cTBOpeHHi cmeledeKTiB
y KiHodinbMax, KoMI’IOTepHUX irpax rtoimo (puc. 1.1).

Komn'totepHa rpadika — 1e posmijg iHopMaTHUKU, ¥ AKOMY
@ BUBYAIOTHCA METOAMW CTBOPEHHA ¥ omIpaIlloBaHHA 300pa-
JKeHb 3a JOIIOMOT'0I0 KOMII’IoTepa.

Yca inmdopmartisa, omparnboByBaHa KOMI IOT€POM, KOAYETHCS
3a pomomoroio uucesa. IIlo6 3akomyBaTm uyncaaMu MAaJIOHOK,
icHyIOTH JBa cIiocoOu: pacmpo8uil i 6eKmopHuil.

PacTpoBi 306paxeHHA

Hawmaumntoiimo Ha apKyIlni B KJIITHUHKY mEEEEmEuEE
KBiTKY, 3a(ap00oByOUMd IIEBHUM KOJbO- -
pom 1iai KaiTuaKu. Cxorke 300parkeHHA H
HaBeaeHO Ha puc. 1.2.

IlogiGHY CTPYKTYpPYy Mae 300paskeH-
HA Ha eKpaHi MOHITOpa: BOHO CKJiaja- H
€ThCA 3 KpPamoK — ImiKceJiB (Bim amr..
Picture Element — eneMeHT MaJIIOHKA).

Puc. 1.2



PO3/IJ1 1. IpagpiuHi 306pakeHHs

3o00pakeHHs, MOJaHe AK HAOip ImiKcesaiB, HA3WMBAIOTh PacT-
@ poOBUMM, ab0O TOYKOBUM.

Ilikcenp — HaMEHIIHH eJIeMeHT PacTPOBOT'O 300paKeHHs.
Ilikceni Taki maJi, IT0 Ha eKpaHi MOHITOpa COIPUMMAaIThCA AK
cyninpHUN MaaoHOK. KoKeH mmiKceslb Mo)Ke HaOyBaTU TiJIbKU
OHOT'O KOJIbOPY. SMIiHUTU KOJIip YaCTHUHU IIiKCeJsd HeMOKJIUBO.

»  KogyBaHHA pacTpoBUX 300pakeHb

PacTtpoBe 300paskeHHsa Jerko sakoxyBaTu uuciaamu. Ilo-
3HAUUBINY KOXKEH KOJIip YMCJIOM, OTPUMAEMO KOJOBY TaOJIUITIO:

Konip | Kog Konip Kon Konip Koa || Konip Kon

YopHun | O 3eneHun 2 YepBoHuM 4 | MoBTun 6

CuHin 1 || KopuuHesun | 3 || QionetoBunn | 5 Binnn 7

Tomi xKomoM pacTpoBOro 300pasKeHHs Oyae IIOCJiTOBHICTHL
quceJ: IIepIIi ABa UmcjJa — KIJIbKICTh IiKCeJIiB 3a JOBXKHHOIO
1 IIUPUHOIO MaJIlOHKa, HACTYIIHI — KOJM KOJIbOPiB ITiKCeJIiB,
mepeJsidyeHi 3JriBa HampaBo PAAOK 3a paxzkom: 30, 22, 2, 2, 7,
v, 7,7,4,4,4,4,4,4,4,4,7,7,7,7,6,6,61irT. 1.

PacTposuii cnoci6b KogyBaHHSA BUKOPHUCTOBYETHCA IJIS OIIpa-
IoBaHHA (pororpadiii, CKAaHOBAaHUX 300paKeHb TOIIIO.

PactpoBa rpadika mae i mepeBaru, i Hemosiku. OcHos-
HOI0 nepesazorw € MOYKJUBICTH mpaloBaTu 3 QororpadivHuMu
Ta CKAHOBAHUMU 300paKeHHAMU, Hed0oJiKoM — IIOTipIIeHHSA
SIKOCTi 300paskKeHHs B pasi 3aMiHeHHA 1oro po3mipiB abo obep-
TaHHS Ha IeBHUU KYT.

' Posmipu pacTpoBoro 300paskeHHA BU3HaAUA€ KiJIbKiCTh

@ IIiKceJsiB 3a TOPM3OHTAJJIIO Ta BepTHUKAJLIIO. Bim Kiab-
KOCTi IiKceJiB 3aJIe;KUTh SKiCTh 300paskKeHHA: 1o 0ijIb-
ITa KiJIbKicTh miKceJsiB, TO OijbIlle OKpeMHuX aeTajieil 3a
iXHBOIO JOIIOMOT0I0 MOXKHA 300pa3uTH.



§ 1. Pacmpoea 2pacpika. [pagpiyHuti pedakmop GIMP

Hnsa poboTtu 3 pacTpoBoi0 rpadikoio € 6araTo mporpam.
BoHu BimpisHsaOTbhCA HAOOPOM 3aco0iB AJIs OHpaIIOBAHHS
300pakeHb: AJad mouaTkiBmiB — Paint, KolourPaint; mis
mpogecionaniB — Adobe Photoshop, GIMP ta in. (puc. 1.3).

& 00d )

Paint KolourPaint Adobe Photoshop GIMP

Puc. 1.3

TunmoBi po3mipm exKpaHa MOHiITOpa B MIiKceJadaX TakKi:
800x600, 1024x768, 1240x1024 i 6inbmre. IMudpose ¢oTo
mo:ke Matu posmipu 2048 x1536, 4320 %3240 mikcesaiB ToIIO.

Pactpoeuii rpadiunnii peaaxtop GIMP

Bu B:ke cTBOpiOBaJu HeECKJIAAHI MaJIOHKU 3a
JIOIIOMOTOI0 TIPOCTOT0 TpadiuHOro pemaxkrTopa, Ha-

- »
npukJjaan Paint. IIpore, ax Bu 3HaeTe, € mporpamu D
31 3HAYHO INUPIIUMU MOKJINBOCTSIMU. Ny
I'padivamit pegakrop GIMP (puc. 1.4) — 6Gara- —

TOILIAT(POPMHUI 3aCTOCYHOK, KU PO3POOJIAETHC
1HTepHEeT-CIILJILPHOTOIO Ta BiJIBHO HOIIHNPIOETHLCS.

GIMP pmae 3mory mokpamiyBaTu sKicTb (poTorpadiii Ta cKa-
HOBaHUX 300pakeHb, PO3POOJIATH KOJaxKi Tomio. 3aBOAKU I[LO-
My MOT0 BUKOPHUCTOBYIOTH PisdHi (haxiBIli B raysysi KoMmir’ toTepHOi
rpadirku (dpororpadu, nuzaiiHepu TOIIO).

Ilicna sanycky GIMP 3’ABiIseThCs rOJIOBHE BiKHO IIPOTpaMmu.
Ha puc. 1.5 HaBemeHo #oro oCcHOBHi ejeMeHTH. Po3riIssHbMO iX.
TyT: 1 — pATOK MEHI0; 2 — BKJIQAKU BiIKPUTUX 300paKeHb;
3 — maHeJb iHCTPYMEHTiB; 4 — BuOip KOJIbOPiB; 5 — mapame-
TPU iHCTPpyMeHTa; 6 — PAOOK 3arojoBKa; / — AlaJIorOBi BiKHA;
8 — poboue moJe; 9 — pPAIOK CTaHY.



PO3/IJ1 1. IpagpiuHi 306pakeHHs

Ha puc. 1.5 maBegeno eaxemeHTu BikHa GIMP.

“[IMG_3482] (imnopronanc)-9.0 (Konsoph RGE 8-Gitone (rama, wini wcma), GIMP builk-in 3RG8, 1 wap) 2430x1965 - Gl

M@An. Iuinin Bubip Mepes Ofipas Wep Konip 3scofn  Oinsrpn Bikka  Josigka

e

/
g
8

s
]

SAKmio micaa samycky mporpamu 3’ABUTLCA KiJIbKa OKpe-
MHX BiKOH, TO iX MOKHa 00’eqHATH B OJHE, CKOPMCTAB-
IMUCh KOMaHA0I0 MeHI0 BikHa — OAHOBIKOHHUN peXxum.

»  Ornag 3acobiB KepyBaHHSA

Ha nmanesi iHCTPpYMEHTIB MiCTATHCA KHONKU iHCTPYMEHTIB.
IITo6 BuOpaTH iHCTPYMEHT, CJIi/l KJIAIHYTHA BiATIOBIAHY KHONIKY.
Y BiKHI mapaMeTpiB HiJ maHeJJI0 IHCTPYMEHTIB MOXKHa Iiepe-
TJIAgaTH Ta 3MiHIOBATH BJIACTHMBOCTI aKTHMBHOTO iHCTPYMEHTA.

HocTym po 6idbimocTi 3acobiB aad poboTH i3 300parkKeHHAM
BifOyBaeThbCA Uepes3 AiajOTOBI BiKHA. IX posTallyBaHHA MOJKHA
3amiHOBaTH. SIKIMO mOTPiOHOrO BiKHA Ha eKpaHiI HeMae, HOTO
caixg yBiMkHyTH (BikHa — [ianorn 3 nigTpUMKoO NPUKpPINAeHHA).

Ils1st 3pYYHIIIIOrO meperjysany 300paskeHHSA, BiAITyKyBaHHS
IpiOHUX gerajieii OyBa€ JOIIJIBHO 3MiHHMTH MacmiTab, HaTHC-
HyBIIN KJjasimry Ctrl i TpoKpyTUBIIN KOJIIATKO MHUIIMi. 3MiHA
MacinTaldy BIJIMBA€E JIMIEe Ha BUIVIAA 300pakeHHA Ha eKpaHi.
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§ 1. Pacmpoesa 2padpika. [pagpiyHuti pedakmop GIMP

IlepeiiT mo moTpibHOI yacTmHM TrpadiuHOoro 300parkeHHSA
BaM JONOMOXKYTh CMYTH IIPOKPYYYBaHHS, PO3TAIIOBAaHI BHU3Y
Ta IpaBoOPyY BiJ poOOUYOro IIoJid.

P KagpyBaHHA 300parkeHHA

InctpymenT KappyBaHHA Jllae 3MOTYy KaJapyBaTu 300pa-
JKeHHs, TOOTO Ay:Ke TOUHO o0pisaTu #oro.
Ot:xe, 11100 BUAAJUTH 3aiBi Kpal MaJIlOHKA, IIOTPiOHO:
1) BuOpatu incTpymeHT KagpyBaHHS;
2) y po6ouoMy TOJIi IepeTATyBaHHAM OXOIUTU B HPAMOKYT-
HUK Ty YaCTHUHY 300pa'KeHHdA, AKY CJiJ 3aJUIIUTHU;
3) YTOYHUTU PO3MipH Ta IOJIOKEHHS NPAMOKYTHUKA, Ilepe-
TATyIoun O6iuHi cMyru abo Bech MPAMOKYTHUK;
4) KJIAIIHYyTU BCepeIVHi IIPAMOKYTHUKA.

II1o6 ckacyBaTu OCTaHHIO MOil0, CJIifi BUOpaTM KOMAaHIY
e MeHIO 3MiHM — CkacyBaTu. Ile MoxkHa MOBTOPUTH [EK1JIb-
Ka pasis.

P 36epekeHHsA 306paKkeHHs

S0 poboTy Ham MaJIIOHKOM 3a8epuleHo, TO MOro eKCIop-
TYIOTh y NMOTPiOHUH pactpoBuit opmar (PNG, JPG Tomro). Hiaa
IIbOT0 cJif BuOpaTtu Komauay meHio Qann — EkcnopTtyBatu fK...,
a IIOTiM y ZiaJoroBOMY BiKHI — MamnkKy, Ha3BYy (aitay i ¢opmart
IJIsT 30eperKeHHs.

SKImo &k poboTy HaA MAJTIOHKOM He 3a68epuleHo, MOTPiOHO:
1) BuOpatu KomaHay menio Qann — 36epertu;

2) vy miamoroBomy BiKHi 36epekeHHs 3006pakeHHs, 10 BigKpH-
€ThbCs, BUOpaTH IanKy i HasBy (paiiy;

3) KJamHyTH KHOIKY 36epertmi — d@aiin Oyme s0epekeHO
y ¢opmari XCF, cuemiaaraomy dopmari GIMP.
HisHaiiTeca OiJbIlle IPO IOMYJIAPHI (popmamu

¢aunie pacmposux 300paxeHsb, TOCTYIHL IJId €KC-

MMopTyBaHHA i3 rpadiunoro pemaxkrTopa GIMP, za

QR-Komom abo mocmiaamHAM rnk.com.ua/102839.




PO3/IJ1 1. IpagpiuHi 306pakeHHs
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MuTaHHA ans camonepeBipku

IITlo Take Komm’toTepHa rpadika?

s poboTn 3 AKUMU 300pakeHHAMU ITpudHadeHo GIMP?
SIx mpubpaTtu 3aiiBi Kpai majdioHKAa?

AR mig gac poboTm HaA MAJIOHKOM CKacyBaTu giio?

ki ocobsimBocCTi (hopMmaTiB (paiiyiB pacTpoBUX 300parkeHb?

BnpaBa 1

30epertu (h)parMeHTH 300paskeHb B OKpeMHuxX Qaijgax.
3anyctite GIMP. Bigkpuiite B HbOMY (haitn 1-1.jpg* 3 mam-
KU, 3aIIPOIIOHOBAHOI BUUTEJeM/yuuTesbKomo (puc. 1.6, a).

ITiokaska. 1Io6 BigKpuTu 300paskeHHs 3 (haiay, MOCTATHBO
Moro 3HAUOK IEepeTArTH 3 MAIlKW Ha maHesJb iHcTpyMeHTIB GIMP.

3miniTe MmacmiTab (kjaaBima Ctrl + xoaimiaTko mwuimi) Tak,
1100 y BiKHi OyJyio moOpe BMAHO KBiTKY (pmc. 1.6, 0).

3a moTpedu CKOpPUCTAUTECsS CMyraMu IIPOKPYUYyBaHHS.
BukaapyiiTe 300pakeHHA KBiTKU. BubepiTh iHCTpyMeHT
KagpyBaHHA (KHOIKa Ha TMaHeJIi iHCTPyMEeHTiB) i mepe-
TATYBAaHHAM OXOIIITh ()parMeHT.

3a moTpebu YTOUHITH HOro PO3Mipu Ta po3TalllyBaHHS
i KmamHiTE ycepenuui (puc. 1.6, 8).

Puc. 1.6

ExcoopryiiTe 300paskeHHa y paita KeiTka-1.png (menio Qann —
— EkcnopTtyBatu AK...). 3anuiiTe 6e3 3MiH HaJIaIITyBaHHA B Jia-
sjoroBomy BikHiI mapametpiB PNG i mHaTtucHiTs EKCnopTtyBaTn.



§ 2. CmeopeHHA U onpayto8aHHs 306paxeHsb

5. Bigkputite daitn 1-2.jpg*, BuKagpyiiTe 300paskeHHA KBITKU
U eKcHopTyiiTe y (aiiyn KeiTKa-2.png.

6. ExcmopryiiTe IpAMOKYTHHUN (pparMeHT 300pakeHHs i3 daii-
ay 1-3.jpg”* y ¢aitn Ksitka-3.png. 3akpuiite GIMP (mmomepe-
MKEeHHAMHU IIPO He30epe:KeHl1 3MiHU 3HEXTYHTe).

Komn'ioTepHe TecTyBaHHA
BukonaiiTe TecToBe 3aBAAHHA 3 aBTOMATHUYHOIO

nmepeBipkoo Bimmosime# (3a QR-komom abo
mocuaaHHAM rnk.com.ua/102324).

§ 2. CTBOPEHHA A ONPALUIOBAHHA
30BPAXEHDb

IIporpama GIMP mae 3mory cTBOprOBaTU HOBi 300pa’KeHH.
11106 po3mouyaTu po6OTy HaJ MAJIOHKOM, CJIi BUOpaAT KOMaHIY
Qann — CrBopuTM Ta 3a3HAYUTHU B AiaJioroBOMY BiKHIi (puc. 2.1)
HINPUHY ¥ BHCOTY MaNOYTHBOTO 300paskeHHA B MiKceasax.

" CTBOPEHHA HOBOTO 306pakeHHR |m23m)

LWiabnowun:

Po3mip 300paxeHun
LinpuHa: 1920

-

v

Bucota: 1080 = px Vv

v

1920 x 1080 To4ok
300 ppi. Konbopw RGB

+ Po3mmpeni napamMeTpu

,goaip.xa CKUHYTH lrapasn CkacyeaThn

Puc. 2.1

13



PO3/IJ1 1. IpagpiuHi 306pakeHHs

Bun6ip xonbopis

s poboTu i3 300pasKeHHAMU BUOUPAIOTH
JBa KOJIbOPHU: KOJIp IIepeagHbOro ILJIaHY Ta KOJip
TJIa. YHU3Y IMaHeJl iIHCTPYMEHTIiB MiCTATBHCA 3aco-
Ou 1A KepyBaHHA HUMU KoJabopamu (pmc. 2.2).

TyT 1 — 3pasok KOJbOPY MEepeaHbOro ILJIaHY;
2 — OOMiH KOJBOPiB; 3 — BiHOBJEHHS IIOYATKO-
BUX KOJBbOPiB; 4 — 3pa30K KOJbOPY TJia.

AKiIo KJaamHyTH OOMH 31 3pasKiB KOJILOPIiB,
TO BiIKPHETHCA AiajoroBe BiKHO IJd BHUOOPY Bin-
MMOBiAHOTO KOJBOPY (HA puc. 2.3 — ()parMeHT BiK-
Ha). TyT 3pyuyHo BuOMpaTu KOJip Ha KOJipHOMY
KoJieci, 1110 BMUKAEThCA KHOMKOIO {B): CJIig KJjall-
HYTHU Ha KiJbIli MOTPiOHUI TOH KOJLOPY, a IOTIiM
Y TPUKYTHUKY — IMOTPiOHUHA BiATiHOK.

IHcTpymeHTn manioBaHHA

IacrpymenTu GIMP maroTh pisHe npudHaueHHA. [leH3enb
Jlae 3MOT'y MaJIlOBaTH 3a JONOMOTOI0 «IIeH3JiB» pidHOI opMu
(puc. 2.4), Ha puc. 2.5 — yYacTHUHA IaHeJi HOro mapameTrpiB.

CIMNapamMeTpy iHCTPYMEHTY
NMeHnsenb

Pexum 3euHanHul Vv

Henpo3opicTh

MeH3enb
Acrylic D2

Po3mip 180.00

CniggigHOWEHHR CTORIH 0.00

Puc. 2.5
14



§ 2. CmeopeHHA U onpayto8aHHs 306paxeHsb

3i crmucky Pexnm (1) mo:kHa BMOpaTu, AK caMe IIE€H3eJb
BILIUBAaTUMe Ha 300paskeHHA. KHOMKOIO (3) pPO3KPUBAETHCA CIIU-
COK II€H3JIiB, y I0JIi (4) 3a3HAUYAEThCA Ha3Ba BUOPAHOTO IIEH3JIA.
PerynsTopu nmpusHaueHO A 3MiHEHHS IIMIJIBHOCTI (HEmposo-
pocrti) (2), poamipy (5) i cmiBBimHOIIIEHHS CcTOPiH (6) IIEH3JIA.

@ € GaraTto peXKHMiB MaJiOBaHHA. ¥ PEXKU-

l Mi 3BUYANHUN «Ma3KMU» IIE€H3Js IIPOCTO
HAKJAOAlThCAd Ha MAJIIOHOK, YV PEXKUMi
Po3ciaHe cBiTNO meH3esb HiIOM OCBiTIIIOE
TiTAHKY MaJIOHKa JiXTapuKoM BuOpa- Puc. 2.6
HOTO KOJIbOPy (puc. 2.6).

Oxpim Mensns P, € i inmi incTpymenTn ManoBaHH:

3HayoK | IHCTpymeHT Onwuc

OniBeLs Biapi3HAETbCA TUM, WO HaKpecneHi HUM MiHil
/ 4 He MaloTb HaniBMPoO30puX AiNAHOK

Jlie nopi6bHo [eH3nto, ane WinbHICTb 1ioro cnigy
Aeporpad | 3anexuTb Bif TPWBANOCTi YTPMMaHHA KHOMKM
MWL

[lo3BonAe cTupaTtn QiNAHKA MantoHKa.

E MymKa ﬂKU.I,O. ANA Wapy YBIMKHEHO npo39pICTb, .
TO Cnig N'ymMKK CTaHe MpPO30puM, iHaKLe BiH

6yne 3adapboBaHMIi KONbOPOM Tna

Sx 6aumMo, MOKJIMBOCTI iHCTpyMeHTiB MmaiaoBaHHA B GIMP
Iy:Ke IIUPOKi. IHCTpyMeHTH MaJifoBaHHSA MAalOTh CIILJIBHUI Ha-
0ip menasiB. IIpore BiH He 00MEKUTH BaIllol TBOPYOCTi, amsKe
Oynb-AKuii (pparMeHT 300paskeHHs (AMB. maJri), CKomilioBaHUM
no Oydepa obMiHy, aBTOMATUUYHO cTae meHsjaeMm. [lam’araiimo,
IIT0 IIEeH3eJIb 3’ ABJAETHCA Ha IIePHIil IIO3UIlil B CIMCKY i MoXKe
BUKOPUCTOBYBATUCA 1HCTPYMEHTaMU MaJIOBaHHS.

15



PO3/IJ1 1. IpagpiuHi 306pakeHHs

?

.

.

IQ QU O DN =

16

MuTtaHHA gnAa camonepeBipKu

SKi BIacTMBOCTI HOBOTO 300pakKeHHs 3aJal0ThCA CIIOYATKY ?
SIKke mpusHaAUYEeHHS ABOX BUOPaAHUX IJIsI POOOTH KOJBHOPiB?
Sk BuOpaTu iHIIUKA KOJIIp IIEepPegHbBOro IIJIaHy?

OnuIiTh MOPAAOK BUKOPUCTAHHA iHCTpyMeHTa [leH3enb.
SIki ocobammBocTi MaroTs imcTpymenTu Oniseub i Aeporpad?

BnpaBa 2

CrBopuTu 300pakeHHA 1HCTPY-
MeHTaMU MaJoBaHHA rpadiuHo-
ro pemaxktopa GIMP 3a 3paskom
(puc. 2.7).

3anycrtite GIMP. YcranosiTh 0i-
JUM KOJIp TJa Ta PO3IOYHITH
CTBOPEHHSA MAaJIIOHKA 3aBIOBXKKU
800 i zaBmmpmku 600 mikcesis.
Kpyraum mensiieM i3 posMuTumMu Kpasmu (po3mip — 0J113b-
Ko 450) 300pasiTh TeMHO-cmHE He0O0, a HUKHIO YaCTHUHY
3aMaJIIONTe TeMHO-3€JeHUM KOJIBOPOM.

ITeusmem Sparks momaiiTe 300paskeHHA 3ipoK (AKIIO Iie He
BJaCThCs, CKacyiiTe ocTaHHIO Aif0o (MeHio 3MiHM — CkKacy-
BaTW), 3MiHiTHL mapameTpu Po3mip i lNpomixkoK i moBTOPiTH
cupoOy). Kpyraum mensjieM HaMaJIIONTe MiCAIlb.
Bubepitsr menzenb Grass, mobepiTh po3Mmip, KoJgip i Hama-
JIIOMTe TeKCTYPYy TpaBu. 36epe:kiTh daitn i3 imernem night.xcf.
ExcnopryiiTe 306paskeHHA y (ais i3 imenem night.png.
ExkcnopryiiTe manioHoKk y ¢gopmar BMP. IlopiBusAliTe po3-
Mipu oTpuMaHUX (PamaiB.

Puc. 2.7

Komn’ioTepHe TecTyBaHHA EltE
BukonaiiTe TectoBe 3aBIaHHSA 3 aBTOMATHUUYHOIO oo
nmepeBipkor Bixmosimein (3a QR-xomom abo 0]
ImMocuJIaHHaIM rnk.com.ua/102325).



§ 3. bazamowaposi pacmposi 306paxeHHs

§ 3. BArATOUWAPOBI PACTPOBI
30BPAXEHHA

ITo6ymoBy 300paskeHHs 3 0araTbOX YacTHH CIPOIIYE BU-
KOPHCTAaHHA ImapiB. 300paskeHHA OyIyeTbcs TaK, HiIOM IOTr0
YacTUHU HaMaJbOBAaHO Ha OKpPEeMMX IIPO30pPUX ILJIiBKax, AKi
HAKJIAZAlOThCA OJHA Ha OnHy, — mapax. Ile cTBopoe MOXK-
JIUBICTh 3MiHIOBATH KOXKEH IIIap He3aJIe;KHO BiJ iHIIMX IIapiB.

Hianorose BikHo llapn

i BUKOHAHHA omepalliil Haj IapaMu IIpu3HaueHe MeHIO
lWap i miamoroBe BikHO Wapu. IIlo6 mobaumTy; iioro, caim KJail-
HyTu BKJAAKY (1) (puc. 3.1). Ak 6aunmo, TyT 300pasKeHHA Mae€
Tpu Imapu. Ilepmuit y coucky imap Pamka, BiH YacTKOBO 3a-
TYJATAME 1HIII. Horo PAOOK Yy CIMCKY TeMHIiIIU#, OT:Ke, Iiei
Iap aKTUBHUMA.

il S= |/

Pexaum 3sMuanHMA

Henpo3opicre

3amknymn: # +p B

3a moTpebu MOKHA 3POOUTH AKTUBHUM iHIIMH map. s
IILOTO JOCTATHHO KJAIHYyTH MiHiaTiopy (5) abo iioro HasBy (8)
y crnucky. 11106 3MiHMTH HOPSAOK PO3TAIIyBaHHA IIapiB, iX
Tpeba IepeTArTu B CIIMCKY Bropy abo BHUS3.

17



PO3/IJ1 1. IpagpiuHi 306pakeHHs

PerynsTop HenposopocTi (2) i cmucok pekuMiB (6) AitOTH Tak
camMo, AK 1 aya iHCcTpyMeHTiB MajsoBanuAa. KHomka (3) mepeMu-
Kae BUAUMICTBh BiAIOBimHOTO IIapy, a mo3Hauka (4) o3Havae, IIM0
e 1map 3B’sA3aHUUA 3 iHIIUM IIAPOM, AKUN Mae TaKy caMy Io-
3HauKy. [1a 3B’sI3aHUX IIIapiB ImepeMilleHHsA, SMiHeHHS PO3Mi-
piB, ITIOBOPOTH Ta iHIIi MepPeTBOPEHHS BUKOHYIOTHCA OJHOUYACHO.

1106 ckacyBaTH 3B’A30K mIapy 3 iHIIMMM IIapaMHu, JOCTAT-
HBbO KJAITHYTU BiAIIOBiAHY ITO3HAUYKYy B AiaJOTOBOMY BiKHI.

Kuonkamu (7) mo:xkHa 3a0J0KyBaTH IIap BiJf BUDaIKOBUX
3MiH: — Big MaJrOBaHHS; — IepeMiIlleHH; ﬂ — Ma-
JIIOBAHHS Ha MPO30PUX MiIAHKAX.

YHU3y BiKHa MIiCTAThCSA KHOMNKU oIllepalliil 3 akTUBHUM IIIa-

poM: il — CTBOPUTHU HOBUH IIap HaJ aKTUBHUM; PN, — migHAa-
T4 (OOYCTUTHM) HA OJUH PiBEHb; — nyOJIfoBaTH, TOOTO CTBOPH-
TH IIIe OJWH TaKUM caMUi 11ap; B] — BUAAJUTU aKTUBHUH I111ap.

BiakputTta 306paxeHHa 3 d¢ainy

II1o6 BimkpuTu OJi pegaryBaHHS MAJIOHOK i3 ¢haiiry, mo-
TpiOHO BuOpaTu KoMmauay meHro Qann — Bigkputu.... ¥V miano-
TOBOMY BiKHIi BigKpuTTa (aiay moTpidHO:

1) BigxkpuTm manky 3 gaigamMu i BUIIIUTH IOTPiOHE;

2) KJamHyTH KHOIKY Bigkputm — Hamg poOoumMm Iojem
3’ABJATHCA BKJAAKU BIIKPUTUX 300pa’keHb, a B CaMOMY
IIOJIL — OJHEe 3 HUX.

Ilicisa BHeceHHs 3MiH 300parkeHHsS HeOOXigHO 30epertu.

Axmio 3Ha4YOK (pailay mepeTArTH 3 IIAIIKW B poOoye noJe
3 300pakeHHAM, TO 300pasKeHHA 3 (hpaiyay JomacTbcA OO HHOTO
AK HOBUU wap.

J Ha smimMKy nmam’saTku BificbKoBOi apxiTexkTypu XIII-XV cr.

AxkepmaHcbKoi ¢oprerii (mictro Binropoza-IHicTpoBCcbKUiA

Opnmecbkoi obOJiacTi) He00, Ha AYMKY (ororpacda, BUHAIILIO
HeJOCTaTHLO BUpPasHUM. SIK BiH po3B’sA3aB Ile NHUTAHHSI?

18



§ 3. bazamowaposi pacmposi 306paxeHHs

106 momaTu 300paskeHHs HeOa 3 iHITOTO 3HIMKa, MOTPiOHO:

1) BizkpuTu ¢aiin iz 3o00pakenHamM Heba (puc. 3.2, a);

2) mepeTArTy 3 HanKu B pobouye 1mojIe 3HAYOK (haiiry i3 300pa-
)KeHHAM ¢dopreri (puc. 3.2, 6) — CTBOPEeHO HOBUM IIIap;

3) Ha 1mapi i3 300paskeHHAM (OpTeIli, IO € AaKTUBHUM,
cTepTHu 300pakeHHs Heba (puc. 3.2, 8).

PesysnbraT BUKOHAHMX [Oii HaBeJAeHO Ha puc. 3.2, 8.

Puc. 3.2

' AKI0 AiMAHKY IIapy I yac CTUPAHHA HEe CTAIOTh IIPO30-
@ PbuMwu, IJisd HbOTO CJIiT YBIMKHYTH ITpo3opicTs (MeHro Lap —
— [po3opictb — [dopatn anbda-kaHan).

Ilnsa mepeMileHHs IHIapy B IIOTPiOHe Micile mpu3HAYEHO
iHCTpyMeHT [lepemiweHHA . Ha manesii mapameTrpiB MoOMKHa
BUOpaTH, AKUH IIap CJiJl IepeMiCTUTU: aKTUBHUHA YU TOM, OO
AKOI'0 HAJIEKUTHh HiKCeJIb IiJ BKa3iBHUKOM.

IHCTpyMEeHTU BMAINAHHA

Ilig wac poborm y rpacdiunomy pemaxtTopi GIMP Ba:kamBo
BMiTu BuAinATH (BuOmMpaTw) moTpiOHYy UYacTUHY 300parkeHH.
Came Ha BHUALJIEHIN AilAHIIL MOMXHA MaJIOBaTH, 3aCTOCOBYBATH
3aIllOBHEHHA, 3MiHIOBaTuU (opmy, KoJip Tomio. Bupineny ua-
CTUHY 300pasKeHHS MOKHA CKONilOBaTH i BCTABUTH B iHIIIE
300pasKeHHsI, a MOKHa 30epertTu B oKpeMoMmy aiii.

19



PO3/IJ1 1. IpagpiuHi 306pakeHHs

Bu Bxxe Bupminsaim ¢gpparMeHTH MaJIOHKAa B IIPOCTOMY I'pa-
piunomy pemarkrtopi. Iloxi6Hi iHCTpyMeHTH € Takok y GIMP,
IpoTe BOHU 3HAYHO JOCKOHAJIIIII.

ITe Taki iHCTPpyMeHTH, AK ﬁ Bnubip npamokyT-
HUKOM, E Bnbip enincom, ["] BinbHun BnbGip, m Bnbip

3B'A3HOI AiNAHKN, E Bunbip 3a kKonbopom, & Bubip
nepeaHboro nnaHy toio. HokaagHinie 3 ircmpy- [=]
Mmeumamu 6ulilAHHA MOKHA O3HAWOMUTHUCA 3a
QR-xomom abo mocuiaamHaM rnk.com.ua/105634.

PesyabTaToM 3acToCyBaHHS iHCTPYMEHTIB € KOHTYP BUIi-
JIEeHHS — IIITPUXOBA JiHifA, M0 0OMeKye BUAIIeHUN (hparMeHT.

Bimokpemimo 300pakeHHsa KBiTKm (puc. 3.3, a) Bim Tiaa
= i"cTpymenToMm Bubip nepegHboro nnay. A 1mporo ciif:
1) BubpaTu iHCTPpYMEHT @, IPpUOJIM3HO 00BECTU MUIIIEIO KBiT-
Ky U HaTUCHYTHU KJaBiiny Enter — o0Beneny minaHKy Oy/e
3aTiHeHO HAaITiBOPO30pUM 3alloBHeHHAM (puc. 3.3, 0);
2) IO3HAUUTH, AK IIeH3JeM, KOJILOPHU, III0 HaJeKaTh KBiTIIi
(puc. 3.3, 8);
3) KJanmHyTu KHONKY Bubpatun (puc. 3.3, 8) — HamiBIpoaso-
pe 3alOBHEHHs 3HUKHE, a (pparMeHT Oyne BUIiJIEHO.

dparmeHT MOKHa CKomiroBaTu (MeHIO 3MiHM — KonitoBatn),
a moTiM cTBOpuTH HOBe 300pakeHHA (MeHio Qann — Opepika-
™ — 3 6ypepa 0b6bmiHy) (puc. 3.3, 2). AGO MOKHA BCTAaBUTHU Ha
e came 4uu iHIe 3o0pakeHHA (MeHIO 3MiHM — BcTtaButn).

20



§ 3. bazamowaposi pacmposi 306paxeHHs

YcraBiaenuii (pparMeHT MiCTUTHCS
Ha THMYACOBOMY mapi PyXOMI/I!7I BUI/I6ip ® W ’(’é’?;“;z}‘;ei’:’g’%l >
(puc. 3.4). Caixg BubpaTm cmocib iioro -
IomaBaHHA 10 300pakKeHHs Ta KJall- © [l e
HYTH OJHY 3 KHOIIOK: — CcTBOpH-
TH 3 JOJAaHOTO HOBHUII IIap; —
00’emHATH JOAaHe 3 aKTUBHUM IIIapPOM.

IHCcTpymMeHT 3anoBHEHHA

I 3anmoBHEHHA OiJIAHOK IIPU3HAUEHO ABa iIHCTPYMEHTMH.

IacTpymeHT 3anmBaHHA :l] 3a(papboBye HiIAHKY 300pasKeH-
Hs KOJHOPOM MepeIHbOr0 IJAaHy, KOJbOPOM TJa abo TeKCTy-
poroo. Ha mamesi mapamerpiB cJig BuOpaTyu TUHO 3alOBHEHHS.
Aximo BubpaTu BapianT TeKCTypol, TO ITicjid KJallaHHA KHONKU
31 3paskoM MoO:KHa BuOpaTu oAHY 3 TeKcTyp. Iaui ciix Bubparu
o0J1acTh 3aCTOCYBaHHS B3aIllOBHEHHsA: 3anOBHUTK BCe MO3HayeHe
abo 3anoBHUTM CXOXi KONbopwu (CTyImiHb IMOAIOHOCTI MOKHa 3a-
nmatu peryiaaropom [lopir).

IncrpymenT [papieHT B sadapboBye i3 IIaBHUM IEepexo-
IIOM BiZi omHOrO KOJLOPY mo iHmoro. Habip xombopiB i opmy
rpajieHTa MOKHA BUOpaTH Ha IIaHeJIi mapaMeTpis.

lHCTpyMeHTn nepeTBOpPEHHA

o morouHoro mrapy abo BuAijJieHOro (hparMeHTa MOKHa
3aCTOCYBaTU 1IHCTPYMEHTU II€ePETBOPEHHS.

II1o6 3acTocyBaTH iHCTPyMEHT, CJIifi BUOpaTuU

Ta KJAIHyTu 1map (pparMeHT), a IOTiM BUKOHA- [=] E|1'
™1 BigmoBimui amii. okijaangwHiine mopAgoK BUKO-
PUCTaHHA IHCMPYMEHMIE8 NepemeopeHHss OIIUCAHO =] 2

3a QR-xKomoMm abo mocuaaHHAM rnk.com.ua/105635.
Il1sa KepyBaHHA NeAKNMU IHCTPYMEHTAMU BiIKPUBAETHCA J10-
IIOMiKHe BiKHO, Y AKOMY MOJKHa BBECTHU JOJaTKOBI mapamMeTpu.
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MuTtaHHA gnAa camonepeBipKu

IlosAcHiTh, IK yTBOPIOETHLCA OaraToIlrapoBe 300pasKeHHA.
OnunriTe Mpu3HAUYEHHS eJIEMEeHTiB aiajgoroBoro BikHa Llapw.
K momaTtu 10 300pakeHHSA MOPOYKHIiN mIap?

OnunriTh 0COGJIMBOCTI iIHCTPYMEHTIB BUAIIAHHA (h)parMeHTa.
AKX momaTtu m0 300pakeHHA IIap i3 MAJIIOHKOM i3 (aitay?

Bnpasa 3

IloOymgyBaT; KoJaK i3 e1eMeHTiB, M0 MiCTAThCA Ha Iapax.
3anycrite GIMP. Bigkpuiite daiin iz imenem leaf.png*
(puc. 3.5).

Buninite 300pakeHHs JIUCTKA 1 CKomiroiiTe B Oydep oOMinHy.
CrBopiTh HOBe 300paskenua posmipom 1000x 1000 mikceuris.
YcraBTe 300paskeHHA JIMCTKA 3 Oydepa oOMiHY Ha HOBUU
map (KHOIKAa ). IIpoxyOitoiiTe meii map 5 pasis.
3pobiThk Kosaxk (puc. 3.6) iHCTpyMeHTaMU IEePETBOPEHH.
IonmaiiTe Ha OKpeMOMY Iapi TJIO 3 IPAAi€EHTHUM 3allOBHEH-
HAM. 30epekiTh pesyabTaTr y (aita i3 imenem leaves.xcf.

Puc. 3.5

BukonaiiTe TecToBe 3aBJAaHHA 3 aBTOMATHYHOIO
nepeBipkoo Biamosizei#t (3a QR-kKomom abo
mocuJaaHHAM rnk.com.ua/102326).




§ 4. BekmopHa epadika. papiuHuli pedakmop Inkscape

§ 4. BEKTOPHA IPA®IKA. TPAGIYHNIA
PEAAKTOP INKSCAPE

IIin yac cTBOpeHHs MaJIlOHKA OyBae 3pydHiIlle 3a3HaUYaTHU
He KOJIbOPH ITiKCEeJIiB, a BJaCTHUBOCTI Ta PO3MIiIlleHHA eJeMEHTIB.

BexkTopHi 306paxeHHA

3o0pakernHs aBToMo0Oima (puc. 4.1) CKIamaeTbCs 3 TPhOX
KiJI, IBOX HNPSAMOKYTHUKIB, YOTUPUKYTHUKA Ta I’ ITUKYTHUKA.
OnuirimMo BJIaCTHUBOCTI OZHOTO 3 00’ €K-
TiB. Ile IPAMOKYTHHUK 3aBAOBXKKU 34 MM
i sapmupmiru 20 MM, KOJip #Oro 3aroB-
HeHHA — 1 (muB. §1, c. 8), Koxip mITpuU-
xa — 4, TOBIWHA IITPUXa — 1 MM, KOOp-
OIVUHATU JiBOro BepxHbOro Kyrta (50; 120). Puc. 4.1
MaeMO BEKTOPHUU KOJI IPAMOKYTHHUKA.
BekTopHa rpagika mae sSK IepeBarwu,
Tak 1 Hemosikum. OCHOBHOW nepesazow
€ 30epekeHHsA SAKOCTI MaJIlOHKa B pasi
3MiHEeHHS PO3MipiB i obepraHHs, a Hedo-
JAIKOM — CKJIQAHICTh MOOYZOBU peasicTh4- Puc. 4.2
HOTro 300pakenusa (puc. 4.2).

@ Jlna poboTwM 3 BEeKTOPHUMM 300pasKeHHAMU icHye Oara-
To mporpam. Haiiuacrimme sacrocoByioTh Adobe lllustrator,
Inkscape, CorelDRAW, LibreOffice Draw (puc. 4.3) Ta iH.

A ¢ =
« - CorelDRAW

Adobe lllustrator Inkscape CorelDRAW LibreOffice Draw

ICUNEEVEINte)

Puc. 4.3
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PO3/IJ1 1. IpagpiuHi 306pakeHHs

BnactuBocTi BekTopHux 306paxeHb

Poamip (aiiny BeKTOPHOT0 300pakeHHs 3aJIeKUTh BiJ Kilb-
KOCTi OKpeMHuX 00’€KTiB, i3 AKMUX Ile 300pa’KeHHs YTBOPEHO.
s s3anmcy BEKTOPHHX 300pakeHb y daia
icuye Oarato ¢dopmaris. Tak, dopmar SVG (anr..
Scalable Vector Graphics — maciiiTaboBaHa BEeKTOP- =
Ha rpadika) miaTpumMyeThcsa OaraTbMa IIporpaMaMmu,
3okpema Inkscape.
dopmaru CGM, WMF, EPS miaTpumyioTh i BeK-

. . gdI
TOPHY, 1 pacTpoBy rpagiky.

@ Hepigko BeKTOpHI rpadiuHi pegakTopu MarmTh BJacHi (op-
Mmatu (aiaiB: Hanpukganm, CorelDRAW — CDR, a Adobe
lllustrator — Al Ta im.

BexTopuuii rpagiunnin peaaxktop Inkscape

BexTopHi 300paskeHHA MOXKHaA CTBOPIOBATH B PiBHUX 3a-
CTOCYHKAaXx, 30KpeMa I y BiJoMUX BaM peJaKTOpPi mpes3eHTAaIliid,
TeKCTOBOMY IIpoIiecopi Tomrio. IIpore HalibiabIlle MOMKJIMBOCTEH
HaJaloTh BEKTOPHI rpadiuHi pegaKkTOpH.

I'padiunuii pegaxkTop Inkscape (puc. 4.4) mae
0araTo 3aco0iB mOJas omnpalioBaHHsS BeKTOPHUX
3o0pa:xeHb. Ile BinTpbHA OaraTomyaTdopmMHa IIporpa- e &
Ma, TOOTO OJAHOYACHO BUXOAATH Ii Bepcil mjdA pis- Inkscape
Hux omepaiiiinux cucreM (Windows, Linux Toro). Puc. 4.4

ITicna samycky Inkscape BimKpuBaeThbCsA TOJIOBHE
BiKHO mporpamMu. Po3risgHbpMO HOro mAOKJamHIIIeE.

Ha puc. 4.5, okpiM 3BHMUYHMX BaM pPAAKiIiB 3arojoBKa Ta
MeHO (1), po6ouoro moisia (2) i «apkymas» (3), Mmu 6adymMO

1 iHmIi 3acobu KepyBaHHA. A came: 4 — IIaHeJb 1HCTPYMEH-
TiB; 5 — pAAOK cTaHy; 6 — IaHeJb ITapaMeTpPiB iHCTPYMEHTIB;
7/ — TmaHeJb KOMaHJI; 8 — maJjiTpa.
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§ 4. BekmopHa epadika. papiuHuli pedakmop Inkscape
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No6ynosa ¢iryp

BinpuiictTs KHOIIOK, PO3MIiIIeHMX Ha IIaHeJl iIHCTPYMEHTIB,
MMPU3HAYEHO AJA 1mo0yaoBu rpadiunmx o0’exkTiB. AKIimo Bubpa-
T TeBHUUN 1IHCTPYMEHT, Ha IIaHeJi ImapaMeTpiB iHCTPYMEHTIiB
3’ABJIATHCS 3HAUEHHS HOT0 IIapaMeTpiB.

006’eKkTH, i3 AKMX OYAYETHCA BEKTOPHE 300pasKeHHS, IIOMIi-
JAI0ThCA Ha (Pirypu, AKi 34e6iJgbITOr0 MaOTh IPAaBUJIBHY TI'eo-
MeTpUUYHY (opMy, i KpuBi, popMy AKUX MOYKHA 3MiHIOBATU
JTOBiJIBHO.

Hna moOdymoBu Qiryp icHye HM3Ka iHCTPYMEHTIB.

106 momatu ¢irypy, HeobOXimHO:

1) KJamHyTH KHOIKY HOTPiOHOTrO iHCTpyMeHTa Ha IIaHeJi;

2) mepeMicTUTH BKasiBHUK Ha poOoue moJie;

3) HaTHCHYTHU JiBy KHONKY MWUII i, He BiAIlycKamuwu, Iepe-
CYHYTH BKa3iBHUK B iHIIle MicIle Ta BiAOYCTUTU KHOIKY.
YrpumyBanua HatucHytuMu Kiaasimr Ctrl, Shift a6o Alt

Ja€e MOJaTKOBI MOMKJIMBOCTI Ipu 3MiHIOBaHHI )opMu 00’€KTiB.

Ix mifo mosicHIOIOTE MigKa3KM, KOTPi 3’ ABIAIOTHCA B PALKY CTAHY.
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PO3/IJ1 1. IpagpiuHi 306pakeHHs

dopmy cTBOpeHOl (irypm MoOKHaA 3MIHUTH
mepeTATyBaHHAM MapKepiB — O0inmx KBaapaTu-
KiB ab00 Kpy:keukiB. I[okJiamHimme o03HAWOMUTHUCS
3 iHcmpymenmamu 0nsi nodydosu pizyp MoKHA 34
QR-xomom abo mocuiaanHaM rnk.com.ua/105636.

Onepauyii Haa o6’ckTamm

Ilepm HidK BUKOHYBaTH IIeBHY oIlepalliio HajJ 00’€KToM, H10T0
IOTpi6HO BMOGpATH, CKOPHCTABIINCHL iHCTpyMeHTOM CTpinka K.

IITo6 BuOpaTHm oOKpeMuii 00’€KT, Ha HHOMY CJiJ KJAITHY-
1. HaBKo0J0 00’€KTa 3’SIBUTHCS IITPUXOBA HNPAMOKYTHA paM-
Ka, a 0issa Hel — CTPiIKM nJad 3MiHeHHS pos3MmipiB (puc. 4.6).
[I1o6 BuMOpaTH nekiTbka OKpeMHX O0’€KTiB, iX ciim mo uepsi
KJAIIHYTH, YTPUMYIOUM HATHUCHYTOIO KJasimry Shift.

Hanx BubpanuMm 00’eKTaMu MOKHA BUKOHYBATH OIlepalrii.

1106 mepemicTuTH 00’€KT, MOTO CJIiJ IEePETATHYTU MUIIIEIO.
g macmradyBaHHA 00’€KTa Tpeba IMepeTATHYTU BiAIMOBiAHI
crpinkm (puc. 4.6, a): KyTOBUMH MOKHA 3MIiHUTH OJHOYACHO
MOBIKUHY i MIUPUHY, a OiYHUMU — JIUIIlEe OOUH i3 pPo3MipiB.

II1o6 moBepHyTM a00 HAXWJIMUTH BHOPaAHUH O00’€KT, IOTO
CJiI KJIAIIHYTH: CTPiJIKK 3MiHATH BUTJIAL i 3’ ABUTHCA XPECTUK,
1110 ITo3HAYae yenmp obepmanua i Haxuay (puc. 4.6, 6). ko
IepeTAryBaTU KYTOBi CTPiJIKMU, TO 00’€KT 00epTaEThCA, a SIKIIO
0iuni — maxuaderwsca (puc. 4.6, 8).

IlenTp obepraHHA Ta HAXWJIY, AKUNA BaJHUIIAETHCA HEPY-
XOMUM IIiJ yac oIepariiii, MoKHa IIepeTATrHyTHU B iHIIIe MicIie.
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§ 4. BekmopHa epadika. papiuHuli pedakmop Inkscape

Koonkm Ha mamesi mapameTpiB iHcTpymeHTa CTpinka mamoTh

3MOTY IIIBUAKO 3MiHNTH IIOJIOMKEHHS 00’eKTa: &, % — II0Bep-
HyTu 00’eKT Ha 90° 3a X0Q0M TOZMHHMKOBOI CTPiJIKK abo mpo-

TH;

:ﬁ, ‘[& — BimoOpasuTu 006’€KT BiTHOCHO T'OPM30HTAJIBHOI

abo BepTHKAaJBbHOI OCi, IO IIPOXOAUTH Uepe3 IeHTP oOepTaHHA
M HaXUJIY.

? MuTtaHHA gna camonepeBipku

IQ O UL W DN =

ITosAcHITE CyTh BEKTOPHOIO KOAYBAaHHS 300paKeHb.
OnunriTes MOPAJOK HOOYIOBU IIPAMOKYTHHKA.

SK s3miHMTH po3Mmip moOymoBaHoil Girypu?

K moBepHyTH BHOpaHUI 00’€KT Ha NMEeBHUMN KYT?

fAx BuOpaTtm oxpasy gekiabka 00’eKTiB?

Ax yniausae Ha obepTaHHA 00’eKTa HaTUCHYTa Kaasimia Ctrl?

BnpaBa 4

PosmicTutu ¢irypu tanrpama 3a cxemor (puc. 4.7); uucaa
Ha Qizypax eidnogidaromb HOMepaAM NYHKMI6 Y 6npasi.

; V.

5

A A -\

Puc. 4.7

3anyctiThk Inkscape. Bigkpwmiite daitn KBagpat.svg*. Ilepe-
TATHITHh TPUKYTHUK 1 Ha Micie B cxeMi.

TPUKYTHUK 2 IOBEPHITH Yy HIPABUJbHE IOJOKEHHS (AKIIO
TPUMATH HaTHCHYTOIO0 KjaBimry Ctrl, e BmacTbcsa 3poouTu
TOYHiIlle), a MOTiM IepeTATHITHL Horo Ha IOTPiOHe MicIie.
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PO3/IJ1 1. IpagpiuHi 306pakeHHs

3. BigoOpaziTe mapasiesorpaM 3 BiJHOCHO BePTHKAJBbHOI OCi

1 mepeTATHITH Ha MicIie.

HacrynHi 1Ba TPUKYTHUKM IIOCTABTe Ha IX MicIlsa B cxeMi.

PemiTy (iryp nmoBepHiTH y IpaBUJIbHE IIOJOKEHHA 1 MOCTaB-

Te Ha Micisa. 30epexiTh Qaita (meHro Qann — 36epertn).

6. Bigkpuiite ¢aiin i3 imenem Kit.svg*. Po3B’sa:kiTh TaHrpam
i 30epexkiTh aii.

@ KOMI'I'IOTepHe TeCTyBaHHA

BukonaiiTe TecToBe 3aBAAHHA 3 aBTOMATHYHOIO
nmepeBipkoo Bimmosimein (3a QR-kKomom abo
mocuaaHHAM rnk.com.ua/102327).

Ot i~

& 5. SMIHEHHA BUAINMAA4y OB’CKTIB

CrBOpeHHA rpadiuHMX 300pakeHb, AK 1 3BUYAHE MAaJIio-
BaHHsA, — mpoliec TBopuuii. IloumHaTu Tpeba 3 mpocTUxX Ma-
JIIOHKiB, AKi MicTATH He0araTo OKpeMuX eJeMEeHTiB.

Kpaie posguButucs ApiOHI meTasi JommoMoKe KepyBaHHS
MacmIiTaboM 3a JOIOMOTOI0 KHOIIOK, IO Ha IaHeJ i KOMaH.I:

— mokasaTu BuUOpaHi 00’eKTH, @ — IIOKas3aTu Bechb Ma-

JIIOHOK, @ — IIOKasaT! BeCch apKyIIl.

1106 BuayunTu parmMeHT 300paskeHHA, Oro MOTPiOHO BU-
6patu incrpymentom CTpinka K i HaTucmHyTu Kiaasimry Delete.
ITe He 000B’sIBKOBO POOUTHU OApa3y, ajke BCi YaCTUHU BEKTOP-
HOrO 300pa’KeHHs € OoKpeMuMHu 00’eKramMu. Takum dymHOM ix
MOJKHA 3MiHUTU a00 BUJIYUYUTH B OyIb-AKUN MOMEHT.



§ 5. 3miHeHHA su2nady 06'ekmis

lWirpux i 3anoBHeHHA 06’°cKTiB

Poaraaabpmo BikHO 3anoBHEHHA Ta wTpux (puc. 5.1), 110 Bif-
KPUBAEThCA KoMaH 010 MeHI0 O6'eKT — 3anOBHEHHS Ta WTPKX abo
KHOIIKOIO 7 Ha IIaHeJi KOMaH[I.

gBanosHeHun'ra witpwx (Shift+Ctrl+F) = =
W ZanceHeHHa |F Konip wrpnxa |3 CInne wirpuxa '
(H~@BooEs0? -@fE
CyulnsHuid konip
res ) [Lnst ] [ e ) Ekonecat{—etms—] @
7
(= S - *
G) =0z ross [t 8 )
4 634 5
| g &8
Puc. 5.1
Tyr 1 — KHOOKHK BMOOPY THUNY 3aIOBHEHHS; 2 — PeryJjsd-
TOpP HIPO30POCTi KOJBOPY; 3 — MiIeTKa AJA B3ATTA KOJbOPY i3
300pasKkeHHs; 4 — PeryJasaTop IPOo30pPoCcTi 00’eKTa; 5 — KHOII-
KU BuOOpPY cmoco0y 3amOBHEHHS CKJAAHUX 00’€KTiB; 6 — 1Ie-
peMuKaHHA PeXUMYy BUOOPY KOJBOPY; 7/ — KOJIeCO KOJIbOPiB;
8 — umcaoBUU KOJA KOJbOPY (Y HIICTHAAIATKOBiN cucTeMi);
9 — peryJasaTop pPo3MHUTTS 00’eKTa.

Ha Braaii 3anoBHEHHA MOKHA BUOpaTU CYIIJIBHUUA KOJip
i3 BUKOpPHCTAaHHAM KoJeca KoJabopiB. Ak i B GIMP, Ha KoJip-
HOMY KinbIi B Inkscape Tpeba BuOpaTm moTpiOHUII TOH, a Ha
TPUKYTHUKY — BiATiHOK Kosbopy. II[o0 3amoBHenHs ¢irypu
OyJI0 HAMiBIPO30pUM, IOTPiOHO KJIAIITHYTH BiAIIOBigHE MicIie
peryasaropa (2) mig KOJipHUM KiJabIleM.
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PO3/IJ1 1. IpagpiuHi 306pakeHHs

Y Tabauili onmmcaHo eJIeMeHTH KepyBaHHS BiKHa, IIPHU3HAa-
YeHi ayis1 BUOOPY TUNY 3allOBHEHHS 00’ €KTa:

KHonka Tuvn 3anoBHEHHA Mpuknag
X 3anoBHEHHA BiACYTHE, BUAHO NMLIE WTPUX O
I:l CyuinbHe 3anoBHEHHA BMOpPaHMM KOIbOPOM .

3 ypaxyBaHHAM MPO30pPOCTi

JIiHINHWI rpafieHT — nNaBHUA nepexia
|:| Bij OQHOro KOnbopy A0 iHworo abo Big ‘)
3adapboBaHOI AiNAHKM A0 NPO30poi

I:I PagianbHun rpagi€eHT — nnaBHUW nepexig O
KONbOPIB Bif LieHTpa A0 Kpais ¢irypu

BizepyHoK %

Ha Bxaanrri Konip wrpuxa Tak camMmo MOKHa BUOUPATH KOJip
mTpuxa BuUOpaHUX 00’€KTiB, Ha BKJaAmi CTunb wrtpuxa, ¢par-
MEHT AKOl HaBeJeHO Ha puc. 5.2, 3aJal0Th iHIII BJIACTUBOCTI
mrpuxa (puc. 5.3): TOBHIMHY IITPUXa Y BUOPAHUX OAUHUIAX;
BUTJIAL INTPUXiB (IYHKTUPY); GOpMy KyTOBUX 3’€IHAHb i 3a-
KiHueHb; (hopMy MapKepiB Ha KiHI[AX Ta B3JOBMK IITpuXa (Iad
00’€KTiB-KPUBUX, SAKi PO3TJIAHEMO Aaji) Ta iH.

Winpuna: 0,265 [ [mm [=]

»
| I
. = & >
MyHKTHp: | [=]o,00 S | »4

Mapkepu: | < EH_ E”"
3'eaHaHHs: ] (4,00 .
sader @ * “ :E““

Puc. 5.2 Punc. 5.3
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§ 5. 3miHeHHA su2nady 06'ekmis

Po6ota 3 damnamn B Inkscape

IIporpama Inkscape mae 3mory 36epiratu i1 BiZKpuBaTu IJIs
ompaloBaHHA (aiam pisHMX QopmariB. AJie AKIITO POOOTY
3 MaJIOHKOM He 3aKiHYeHO, TO IIiJ Jac Moro 30eperKeHHs CJIif
BuOpaTu Tun gaiary Qann Inkscape SVG.

Mg poboTu 3 OKYMEHTaMU Ha ITaHeJli KOMaH] € KHOIIKHU:

D — CTBOPHUTHU OTOKYMEHT; — HaJAPYKyBaTU JITOKYMEHT;
|  — BIIKpPUTU HASABHUI JOKYMEHT; D — 30epertu JOKYMEHT.

II1o6 3ammcatu 300pakeHHda y (paila y pacTtpoBomy ¢op-
MaTi, HaIpuKJIan ajas Bukopuctanuaa B GIMP, morpibmo:
1) BuOpaTu Komaunmy menio Qann — EkcnoptyBatu AK 306paeH-
HA PNG;
2) 3BamaTm mapaMeTpu eKCHOPTYBaHHA Ta im’d (haniry;
3) HaTUCHYTH KHOIKY EkcnopTtysaTtu.

g MutaHHA anAa camonepesBipku

fAKi KHOIKM KepyBaHHA MacIITaboM BU 3HaeTe?

. IloscHiTH, AK KOPUCTYBATUCA KOJIECOM KOJIBOPiB.
SIK 3pobuTHu 3amoBHEHHS (Pirypu HAIIiBIIPO30pPHUM?

. dK smiEMTH TOBIUHY mITpuxa (Qirypu?

Sx 3pobuTu, 106 MITPUX 06’€KTa OYB HIYHKTUPHUM?
Sk 30epertu MaJIOHOK y (haiiai?

)

BnpaBa 5

- JURPR

m IloOynyBaTu 300paskeHHSA, IO CKJIALAEThCA 3 (iryp.
1. BamycTtith Inkscape. Po3ropHiTh BiKHO Ha Bech eKpaH.
44 2. 3HaimiTL ImaHe/Jb iHCTPYMEHTIB; IIaHeJIb KOMAaHJ; IIaHeJb
ImapaMeTpiB iIHCTPYMEHTiB; HaJiTpy.
3. ¥YcraHOBiTH MacHiTad Tak, 100 OyJI0 BUIHO IIiJIy CTOPiHKY.
4. IloOynmyiiTe ejleMeHTH 300pakeHHsA (puc. 5.4) 3a OomMCOM:

1 (nosepxHa 3emsai) — HTPAMOKYTHHK Ciporo KOJbOpPY;
KJIAIIHITh MOTO Ta HAXWJIITh IepPeTATyBaHHAM CTPIiJIKU;
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PO3/IJ1 1. IpagpiuHi 306pakeHHs

2 (cmina 6y0uHKy) — TPAMOKYTHUK;

3 (cmosbyp Oepesa) — pnBa TPUKYTHUKU; CKOpPUCTaAUTeECA
iHcTpyMeHTOM MHOrOKyTHUK;

4 (kpona Oepesa) — KijbKa KPYTriB i3 3eJIeHUM 3alOBHEH-
HAM i 0iTMM KOJIBOPOM IITPUXA;

5 (coHuye) — MHOTOKYTHHUK; 3ipuacTy (opMy YBIMKHITH

KHOIIKOIO [id| HA IaHeJi mapaMeTpiB iHCTpyMeHTa;
6 (xmapra) — KijTbKa HAIIiBIIPO30PUX EJIITICiB.

(©)

[ A

=
&
—_—

Puc. 54

5. 3acrocyiiTe POBMUTTSA [0 €JIIICiB (XxMapok), a TAKOK TPOXU
3MiHITH KOJBOPU AEeAKUX i3 HUX.

6. llonmaiiTe Ie KiJibKa eJieMeHTIiB MaJIlOHKa Ha CBilfi poO3Cy/.
30epexkiTh 300paskeHHA y (paili 3 imeHeM picture.svg.

I@ Komn’ioTtepHe TectyBaHHA

BukonaiiTe TecroBe 3aBIaHHS 3 aBTOMATHUUYHOIO
mmepeBipkoio Bigmosimein (3a QR-xomom abo
mocujaaHHaM rnk.com.ua/102328).
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§ 6. Kpusi. Poboma 3 KoHmypamu

§ 6. KPMBI. POBOTA 3 KOHTYPAMW

BinpmricTs BEeKTOPHUX MAaJIIOHKIB, IO BU Oa-
yuTe y KHUIKKAaX, JKypHajaxX, UM B 1HTEpHeTI,
CKJaJaloThCA He JIUIIe 3 IIPOCTUX TI'eOMETPUUYHUX
¢iryp, mpo AKi Bike HmIIIOCA, a ¥ 31 CKJIATHUX 3a
dopmoio enemenTiB (puc. 6.1). Puc. 6.1

Kpuei besbe

HailimeHIIUM eJeMeHTOM BEeKTOPHOTO

306pa9ReHHﬂ € JiHig 0co0JUBOIO BUOAy — (KepyBaani TO‘—IKI/I)
KkpuBa bes3be. [i marematuuHa GopmyJia n/
JIOBOJIL CKJIagHa, a oT 11 (popMa 3aJIeKUTh

BiJ posTalnryBaHHSA BCHOT'O YOTHPHOX TOUYOK:
IIOYaTKOBOI, KiHIIEBOI i BOX KepyBaJbHUX
(puc. 6.2). Ario ogHYy KepyBaJbHY TOUKY
CYMICTUTH 3 IIOYATKOBOIO, a 1HIIY — 3 KiH- Puc. 6.2
IIeBOI0, TO KpuBa bBesbe HaOyme BUTIALY

BiZpi3Ka IIpAMOi.

KpnBa — 00’ekT, (hpopmMy dAKOro, Ha Bimminy Big Qirypwu,
® MOKHa BLJIBHO 3MiHIOBATH, IlepecyBaloul BY3JIM Ta Kepy-
BaJIbHI TOUKH.

B ocHOBi Oygb-AKOT0 00’€KTa BEKTOPHOIO 300paKeHHS Jie-
JKUTh KOHTYP, IIO CKJATaeThbCsa 3 ONHiel abo Oijbllle KPUBUX
Besbe (cezmenmis), sAKi cmoaydamTbCcA y TOUKAX — BY3/14X.

4 Ejsinc i3 Bupi3aHUM CEKTOPOM CKJIa-
naetbcsa 3 6 cermeHTiB (puc. 6.3), nBa
3 AKuX € Bimpiskamwu. Ilig uac mobyzmo-

BU IILOTO He BUAHO, ToMy Gopmy ¢i-
rypu He MOKHa 3MiHIOBAaTHU OOBLJIBHO. Puc. 6.3
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PO3/IJ1 1. IpagpiuHi 306pakeHHs

IncTpymenTn aAna no6yaoeu KpuBunx

IacTpymenT OnisBeub 2(_@/ OPU3HAUYEHU OJIs MaJIOBAHHS JIi-

Hil MoBiJbHOI (popMU 1 BipisKiB.

1106 mHamadOBaTH KPHUBY HOBiJIBbHOI (pOpMHM, ITOTPiIOHO:

1) BuOpatu iHcTpyMmMeHT OniBeub, HATHUCHYTH JIiBY KHOIKY
murri (JIKM) Ta, He Bigmyckaroum ii, pyXoM MUIIII MaJIfo-
BaTU JIiHiIO;

2) BiATycTUTM KHONKY MUIIi, IITO0 3aKiHUMTU MaJIIOBAHHS.
SAKmro mouaTok i KiHemps 30iraioThCs, KpUBa 3aMKHETLCH.
1106 HamamoBaTH BiAPi3OK, CcJIi BUOpPATH iHCTPYMEHT i 1Oo-

CIiJOBHO KJAIIHYTU MUIIIEI0 B IIOYATKOBiM i KiHIEBi#i TOUKax.
Iactpyment [lepo y NpU3HAUEeHUN IJd MaJIOBaHHA KPU-

BUX, AKi CKJIaJAaOThCA 3 MPAMUX I KPUBOJIHINHUX CErMEHTIB.

J Hamamroiimo iHcTpymenToM [lepo 3amMKHe-

HY KpuBy y Gopwmi migkoBu (puc. 6.4). Hia

IIBOT0 MTOTPiOHO KJaIHyTH TOuKu 1 i 2, mepe-

TATHYTHA BIPABO TOUKY 3, KJAIIHYTU TOUYKU

4 1 5, mepeTATrHyTU BJIBO TOUKY 6 i 3HOBY
KJAIIHYTU TOUYKY 1.

Puc. 6.4

HesamkHeny KpuUBy MOKHA JIETKO OTPHUMATH IOJABIMHUM
KJIAIlaHHAM B I OCTaHHIN TOYII.
» Po6oTa 3 KOHTYpamu

IsctpymenT Byson K Npu3HaYeHUU i 3MiIHIOBaHHA KOH-
TypiB 00’eKkTiB. KianmuyBinu ogHy 3 KPpUBUX, MU II00aYMMO Ha
Hiffi abo mopsx i3 He KBaJpaTUKHU, IO ITO3HAUAIOTH BY3JIU.

' Ilepen BukKoHaHHAM OiJBIIIOCTI OIIMCAHUX OAJIi OIepaIrii
e ciim BuOpaTtm By3m ab0 CerMEHTH.

1106 BuOpaTu 6y30.1, Ha HHOMY IIOTPiOHO KJIAIHYTH, I1100
BUOpATH KiAbKA 8Y3/i6 — KJAIIHYTHU, yTPUMYOUHn KJasimry Shift;
100 BUOpATU cezmMeHm — BUIIJIUTH BY3JW Ha HMOro KiHIAX.
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§ 6. Kpusi. Poboma 3 kKoHmypamu

Koutryp MoiKe OyTH 3aMKHe-
Hum (puc. 6.5, a) abo HezamMKHeHUM
(puc. 6.5, 6). Y HesaMKHEeHOMY KOHTY-
pi IBa BYy3JI PO3TAIIIOBYIOTHCA HA MOTO
KIiHIIAX, a B KOXKHOMY 3 PEIITH BY3-
JIiB CIIOJIyYalOThCA II0 ABA CETMEHTH.

Croco6u 3minu ¢opmMu KOHTypa:

* KIIO IEePeTATHYTH OAMH abo JeKiJbKa BY3JiB B iHIIe

MicIe, TO 3MiHUThCA (JOpMa NPUJIETJINX A0 HUX CeTMEHTiB;
® AKIIO IIEePEeTATHYTU OyAb-IKY TOUYKY KOHTYPa, TO 3MiHUTH-
ca popMa cerMeHTa, IKOMY HAJIEXKUTH I TOUKA.

Bins BuGpanoro Bysjia 3’ ABJA-
IOThCS OAMH abo aBa BiApisku, HOTHUU-
Hi 10 KPpUBOI, KOXKEH i3 KepyBaJIbHOIO
TOUKOI0 (MapKepoM) Ha KiHIi. ¥ a1BOX
CYCiZHIX BYBJIiB Te:X 3’ ABJATHCS Map-
Kepu (puc. 6.6). Ileperarymoum ix,
MOKHa 3MiHIOBaTHU ()OPMYy CErMeHTiB.

Axmio y BumiseHoro Bys3Jja Map-
Kepu He 3 SIBUJINCSA, TO BOHU 3 HUM
cyMmimeni. Ix Mo'kHA «BUTATHYTH»
MUIIIEI0, YTPpUMYyoun KJjasimry Shift.

Puc. 6.5

(CmmeTpqumVl Byson)

[ TocTpwuin By3on)

» Pob6ota 3 By3namu

Ha nmameni mapamerpiB iHcTpyMeHTa By3on K MiCTATHCA
KHONKM oIlepalliii i3 By3JaMu: —EI.— — JoJaTu BY3JIM IIocepe-
AuHi BUOpaHUX cerMeHTiB; 'z (abo kxaasima Delete) — Bu-

manauTy BUOpaHi By3au (KOHTYD 3aJUINUTHCA HEPO3PUBHUM);
8 &

+ — 3’emgHaTHU OBa KiHIEBi By3JHM, 3aMiHMBIOHN IX OIHUM;
a6 . .
& — 3’emHATH OBa KiHIIEBI By3JM HOBUM CETMEHTOM.

IIT06 3miEMTH THUII By3Ja, M0Or0 HeoOXigHO BUOpaTu Ta KJall-
HYTU OAHY 3 KHOIIOK: V — 3pobutu By30J zocmpum; \g) —

3POOUTHU BY30J 2.1A0KUM; S@i — B3POOUTHU BY30J CUMEMPUUHUM.
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PO3/IJ1 1. IpagpiuHi 306pakeHHs

J Hamauroiimo BiTpuiao uoBHa (pumc. 6.7) 3a ommcoMm.
1) IacrpymenToM [lepo KJalfHeMO IO uUep3i y BepIImHAaAX
yoTUPUKyTHUKA (puc. 6.8, a).
106 KoHTYpP cTaB 3aMKHEHUM, IIEPIIy BepPIIUHY B KiHIIi
no0ymoBu Tpeba KJIAIHYTH IIle pas.

2) IacrpymenTom By3on BuOGepeMO YOTUPUKYTHUK, IIepe-
TATYBAaHHAM TOUOK CETMEHTIiB HaJaMO KOHTYpPY OasKaHOl
¢dopmu (puc. 6.8, 6).

3) V¥V BikHIi 3anoBHEeHHA Ta WTPUX BubepeMo OJaKUTHUUA KO-
Jip, 3aaMO BUJ 3aIllOBHEHHS NiHINHWIM TPagieHT i HaJja-
IITYEMO MOT0, IEPEeTATHYBIIN MapKepu Ta AiOpaBIIu
KoJabopu (puc. 6.8, 8).

4) 30epexkeMO 300paKeHH.

B

‘-‘-‘-’.-‘-‘\_

Puc. 6.7

MuTtaHHA anAa camonepesipku

Onwurite ocobamBocTi KpuBoi Besne.

SKi iHcTpyMeHTU mpusHadeHi Iad MoO0yJ0BU KPUBUX?
Axi omeparii BUKOHYyIOTH iHCTpymMeHTOM By3on?

HagBiTh cmocoOu 3MiHeHHs (popMH KOHTypA.

Onwuiith, AKi € TUIIU BY3JIiB.

AK momatu Ha KOHTYpPiL HOBMI BY30JI; BUAAJUTU 3alBUN
BY30J17

7. IloscHiTh, UYM MOKHA 3MIHHUTH THII By3Ja i AK came.

D

«
1.
2.
3.
4.
5.
6.
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§ 6. Kpusi. Poboma 3 kKoHmypamu

BnpaBa 6

IloGynyBaTu 300paskeHHA puOKU 3 KPUBUX 3acobamMu rpa-
¢giuHOTO pemaxTopa.

. 3anycrith Inkscape. Kopucrymouucs iHcrpymenTom [lepo,

mobyayiTe 3aMKHeHY JamaHy (puc. 6.9, a), mociizoBHO
KJalamdn i1 BepHINHU.

. Bubepits incTpymeHT By3on i KiaamHiTh JamManHy.

3po0iTh YaCTHHY BY3JIiB IVMIaAKMMM: BUALIITH iX i, KOpuC-
TYIOUMCh KHONKOIO \/, oTpuManiTe moTpiObHy (hopmy TyiryOa
pubkm (pumc. 6.9, 0).

3a moTpebu mepeTATHITh MapKepu BY3JIiB.

. H1obepiTh KOJABOPM IITPUXAa I 3allOBHEHHS, IIPUOJIMUBHO AK

Ha puc. 6.9, 0.

. HomamiofiTe iHCTpyMeHTOM [lepo JiycKy Ta mJIaBIi pUOKHU

(puc. 6.9, 8).

P ‘i,\/"*x.
/ 7
PN

6 B
Puc. 6.9

HomauntoriTe iHcTpyMeHTOM Eninc oko pmbOkKu.
30epe:xiTh (paiin 3 imenem fish.svg. ITokakiTs 300paskeHH
OMHOKJIACHUKY a00 OJHOKJIACHUIII.

Komn'ioTepHe TecTyBaHHA

BukonaiiTe TecToBe 3aBAAHHA 3 aBTOMATHUYHOIO
nmepeBipkoo Bimmosimein (3a QR-komom abo
mocuJiaHHAM rnk.com.ua/102329).




PO3/IJ1 1. IpagpiuHi 306pakeHHs

§ 7. KONIKBAHHA OB’CKTIB

HamanoBaTu 0araTto ogHaKOBUX MIPEAMETIB — HeIpocTa
cupaBa, 00 JOCATTH CXOMKOCTi 3a3Buuail ckJaguo. IIpore 3aBs-
KM MOJKJIMBOCTAM T'padiuHOoro pemaxkTopa Iie JErko 3POOUTH.

KonioBaHHA Ta KNoHyBaHHA 06’cKTiB

Pocaunuuit opasamenT (puc. 7.1) ckaamzaoTh TOBTOPIOBaHI
300pasKeHHA KBIiTKHU ¥ JmcTKa. ToMy HOro 3pydyHO CTBOPIOBATH
KomitoBanHAM. [ poboTu 3 KomiamMu 00’eKTa iCHYIOTh KOMaH-

I MEeHIO 3MiHW 1 rpyna KHOIOK [D, , [@ Ha IIaHeJi KOMaH]I.

OrpumaTu KoIIilo 00’€KTa Oy’Ke IIPOCTO: Tpeba MOTro BHU-
OpaTu Ta BUKJIUKATU KOMaHAy MeHIO 3MiHW — [lybnioBatyn ab6o

KJAIIHYTHU KHOUKY [ly6nioBaHHA [ﬁ Ilicaa mporo Komiro MoKHA
IepeTATHYTHU B MOTPiOHe MicIie.

Bigpasy micasa cTBOpeHHsS KOIIiA CcTae caMOCTiMHUM
@ O00’eKTOM, HiTK He IIOB’SI3aHUM i3 OPUTiHAJIOM.

Inoxi OyBae moTpiOHO IIBHUAKO 3MiHUTH BJIACTHUBOCTI HU3-
KI OJHAaKOBUX O0’€KTiB. YdABiMO, IIO IiJ yac MoOJAeIIOBaHHS
BiBepyHKAa IJIs BUINWBAHHS XPECTUKOM UYEPBOHUMU, 3€JIEHUMU
i "KOBTUMU HUTKaMM, Tpeba 3aMiHUTHU 3€JIEHUHA KOJIip Ha CUHIiMH.
TyT ZOMiJIBHO CTBOPUTHU IO OJHOMY 300paKeHHIO XPeCcTuKa pis-
HUX KOJIbOPiB, a maji poOuTH BiKe He KOIrii, a KJIOHHU.
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§ 7. KonitosaHHa 06’ekmis

KnoH — Komisg, aka 30epirae 3B’s30K 3 OPUTIHAJIBHUM
® o00’exTOM.

Kousip, posmip, mOJOKeHHSA, TOBIIMHA IIITPUXA Ta iHIII
BJIACTHMBOCTI KJIOHA 3MiHIOIOTHCSA Pa3oM i3 OpHUTiHAJIOM.

Hna KJIOHYyBaHHSA 00’€KTa cjain BuOpaTtu 00’€KT i BUKJIU-
KaTu KOMaHAy MeHIO0 3MiHM — KnoHyBaTun — CTBOPUTU KNOH abo

KJAIHYTU KHOIKY '-E.] Ha ITaHeJli KOMaH[I.
1106 posipBaTu 3B’A30K MisK KJIOHOM i OpUTiHAJIOM, KJIOH
MOTPiOHO BUOpaTU I KJAIHYTU KHOIIKY [@ Ha IIaHeJi KOMaH]I.

ITicasa 1bOro KJIOH CTa€ 3BHUYAHUM 00’ €KTOM.

BupiBHioBaHHA 06°cKTiB

06’eKTH, i3 AKUX OYAYETHCA BEKTOPHE 300paKeHHSA, 3a3BU-
yail moTpedyoTh BUPIiBHIOBAHHA OAWH BiTHOCHO OxHOTO. SIKIITO
cKoIIifioBaHi 00’€KTHU Bijpady He BAAETHCA aKYyPaTHO PO3MiCTHU-
T Ha 300pakeHHi (puc. 7.2, a), TO BApTO CKOPUCTATUCA TUMHU
MOXKJIUBOCTAMHU Inkscape, AKi JOIMOMOMKYTH iX IIIBUIKO BUPiBHSA-
T # piBHOMipHO posdmoxijutu (pmc. 7.2, 0). K me 3podbuTu?

OO0 OOOC0

Puc. 7.2

Ilepenq TuM sIK 00’€KTH BHPIiBHATH, IX CHOYATKY IIOTPiOHO
BUOpaTH, a mOTiM 3acTocyBaTu KomaHay MeH0 O6'ekt — Bu-

. a .
PIBHATW... abo CKoOpucTaTmucsa KHOIIKOIO |§l Ha IIaHeJIl1 KOMaH[I.

3’ABUTHCA BiKHO BUPIBHATM Ta po3noginnTu..., y AKOMY KOMaHIU
IIPOiJIIOCTPOBAHO BiANOBiAHMMU MiKTOorpamamu. /leranbHinty iH-
¢dopmartirzo mpo 1e MOKHaA OTPUMATH y CIJUBHUX ITiJKasKax.
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PO3/IJ1 1. IpagpiuHi 306pakeHHs

Y rpyni BupiBHioBaHHA B moJji BigHOCHO MoiKHa BHOpaTH
00’ekm-saKip, BIIHOCHO SAKOTO B OKPeMUX BUIaAKaX 3AiMCHIO-
BaTHUMeThCs BUPiBHIOBaHHs. Ile Moike OyTm SIK CTOpPiHKAa, Tak
1 HanbOinpmIni abo0 HAWMEHINNIH i3 BUAIJIEeHUX 00’€KTiB TOIIO.
Ilix yac BUKOHAHHS KOMAaHJ BHUPiBHIOBAHHSA 00’€KT-AKip He-
pyxXommuii, a pemitTa 00’€KTiB BiAIIOBIAHMM YMHOM 3MIiII[yETHCH.

Y rpyni Po3ctaBuTM MicTAThCSA KOMaHAM AJIS PiBHOMipHOIO
posnomijieHHsa 00’€KTiB y pisHUil cimocio.

TouHo po3micTUTH 00’€KTHM OAMH BiJHOCHO OJHOTO JOIIO-
MOJKe CiTKa, IKy BMUKAaIOTh KoMaHAom MeHio [lepernag — CiT-
Ka cTopiHKkn. Temep y Xoni mepeTAryBaHHA MUIIEI0 BKa3iBHUK
NIPUJINIATHME 0 HaNOJIMKUYOTro MepeTUHy JiHii (BysJsa) ciTKu.

Ilapamerpu ciTkm (BiZcTaHB MiXK JiHisIMH, KOJIip TOIIO)
MOJKHAa HaJaIlTyBaTH Yy BiKHIi, IO BiIKPUBAETHCA, KOMAaHIOO
3MiHn — HanawTyBaHHA Ha BKJanaii IHTepdpenc — CiTKn.

Ilna KepyBaHHA NMPUJIUNAHHAM 0 1HIINX eJIeMeHTiB (KOH-
TYpPiB, paMOK 00’€KTiB TOIIO), 30KpeMa AJII TUMYacOBOTO BU-
MKHEHHS I[bOTO PEKUMY, CJIii CKOPUCTATUCI KHONKAMU NAHeLL
Kepy8aHHsa NPUJLUNAHHAM.

SKmIo Ha ekpaHi KHOIIKA BiACYTHA, CJIiJ BUOpPATH KOMAaHIY
meHIo [lepernag — [lMoka3aTtn /CxoBaTh i KJIalHyTH HA3BY IIaHEJi.

? MuTaHHA ans camonepeBipku

1. V¥V aKux BUIIAAKaX BUKOPUCTOBYIOTH KOHiIOBAHHS 00’ €KTiB?

2. UuM KJOH BifgpisHAETbCSA Bif iHIINX 00’€KTiB?

3. fAk posipBaTu 3B’A30K Mi’K KJIOHOM i opuriHajiom?

4. $Ike mpmsHadYeHHA CiTKu?

5. Ak mpamolTh KOMAHIM BUPIBHIOBAHHS 3a 00 €KTOM-
Aropem?

6. Axuii mopamoOK miii s moOymoBu opHaMmeHTy (puc. 7.3)?

~ s N s NS S N s NS NS N s NS s N ~
4de3858538883888838880D
N Ny N Ny N Ny Z 7y N Ny N - N Ny N Ny
Puc. 7.3
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§ 7. KonitosaHHa 06’ekmis

BnpaBa 7

IlobynyBaTu 300paskeHHs PYIIIHUKA i3 IIPOCTUM I'eOMEeTPUY-
HUM OpPHaMeHTOM 3a 3paskoM (puc. 7.4) sacobamu rpadgiu-
HOT'O pemaxTopa.

3amyctith Inkscape. IToOyayiiTe IpAMOKYTHUK — «IIOJIOT-
HO» IJIA PYyIIHUKA.

IToGynyiiTe B MeKax NIPAMOKYTHUKA KBAaJAPATUK UEPBOHOTO
KOJIbOPY AJIA CTBOPEHHA OPHAMEHTY.

3pobiTh CTiIBKM KON KBaApaTuKa, CKiJIbKH IOPTPiOHO
IS IIOBHOTO pAIKA.

PosmicTiTh ABa KBaApaTUKM y BepXHiIX KYTKax IIOJIOTHA
(mpubsm3uo). 1a 1mboro BUALIITE yCi KBaApaTUKU Ta BU-
piBHANTE IX y3M0BK IOPU30HTAJLHOI IMPSAMOI HAa OJHAKOBil
BimcTaHi ogwH Big OomHOTIO.

3pobiTh KoImiio pAAKa KBaApaTUKiB i po3dmicTiTh 6iss mpo-
TUJIEKHOI CTOPOHM NPAMOKYTHOTO ITOJIOTHA.

Tax camo moOyayiiTe TOPOUKM Ha KiHIIX PYIIHHKA.
36epesxiTh Gaitn i3 imenem rushnik.svg.

Puc. 74

Komn’'ioTepHe TecTyBaHHA

BukonaiiTe TecToBe 3aBAAHHA 3 aBTOMATHYHOIO
nepeBipko BimmoBize# (3a QR-kKomom abo
nmocuyaHHAM rnk.com.ua/102330).
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PO3/IJ1 1. IpagpiuHi 306pakeHHs

§ 8. TEKCTOBI OB’CKT/

IIporpama Inkscape mMa€e IIMPOKiI MOMKJIMBOCTI IJIsI CTBOPEH-
HA HamuciB i o)OpMJIEHHS iJIOCTPOBAHMX IIYOJIiKaIliii.

HdonaeaHHA TeKCTy A0 306paxeHHA

Hanwucu mo majiioHKa 3pydyHO AOoJaBaTH iHCTPYMEHTOM [eKCT.
BubpaBmiu #oro Ta KJIAIIHYBIIN MicIle, e Ma€ IOYNHATHCA Ha-
nuc (3’ABUTHCA TEKCTOBUI Kypcop), IMOTPiOHO BBECTU TEKCT i3
KJaBiaTypu. He BapTo 3BasKaTu Ha po3Mip CHMBOJIIB, 60 po3Mip
TOTOBOIO HaIIMCy MOJKHa 3MIHIOBATH SAK 3aBTOJHO 1IHCTPYMEH-
ToM CTpinka.

Kouip mrpuxa Ta 3alioBHEHHSA JIiTep 3MiHIOETHCS TaK caMo,
AK 1 pna immumx 06’exTiB. Ha maHesi mapameTpiB iHCcTpyMeHTaA
Ui HanuCcy MOKHa 3MIHUTHM TapHITYpY, HaKpecJeHH:A, BUPIiB-
HATH ab3aiy TOoIIO.

BupginmuBiim oKpeMuil CMMBOJI, IOTO MOJK-
Ha 3MICTHUTH Bropy uYu BHU3 ab0 HOBEPHYTH
Ha IIeBHUM KYT BIiJHOCHO iHMIMX CUMBOJIIB.
JJ1 KOKHOTO CMMBOJIy OKpPEMO MOJKHa 3aja-
TH CTHUJIb IITPHXa Ta 3anoBHeHHA (puc. 8.1).

HomaTKOBI MOMKJIMBOCTI MOJA OIIpaIio-
BaHHA HaIMCy Hajxae MeHIO TekcT. Komampa

MeHI0 TekcT — TeKkcT i wpudT BigKpuBae mia- . 063934‘1&1%

. . .. Y
JIOTOBE BiKHO JJdA OiJbII meTaJabHOI poOOTU 57 Q’%?
3 HAIIVCOM. o

1100 yBemeHU TEKCT PO3MICTUTH B3IOBXK )
KpuBOi mOoBiJIbHOI (popmu (puc. 8.2), moTpidHO %,\
JIogaTW MO0 MAaJIIOHKaA TEKCT 1 KpUBY U BUI- N
Jautu ix pasoMm, a IOoTiM BuOpaT KOMAHIY Puc. 8.2
MeHI0 TeKcT — Po3MmicTUTK no KOHTYpY.
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§ 8. Tekcmosi 06'ekmu

Y pasi samineHHA opMu KpUBOI Oyae BiAIIOBiZHO 3MiHIO-
@ Barucda i (opma TeKCTy.

TekcToBuil 00’€KT MOKHaA MpUKpacuTH. [[14 1bOro ciism:
1) BugismuTy morpibHMIT 00’€KT;
2) ckopucTtaTuCcs KOMaHZ0I0 MeHIO KOHTYp — 3B'A3aHe BTAry-
BaHHA.
3a TeKCTOBUM 00 €KTOM 3’ SIBUTBLCH IIfe
onuH 00’eKT (puc. 8.3), IO CIYyrye TJIOM. _ g
dopmy 1poro o6’eKTa MOMKHA 3MiHIOBATH _ _
IIJIAXOM IIepeTATYBaHHA MapKepa, MOKHAa Puc. 8.3

TAKOK 3aJaTH KOJBOPHU INTPHUXA Ta 3aIl0B-
HeHHdA, BiAMiHHI Bijg mouaTkoBoro o6’ekra.

Y pasi sMiHEeHHs TeKCcTy Oylae BiAIOBiZHO 3MiHIOBATHCSA
@ U1 00’eKT yTATryBaHHS.

SAKmro, BuOpaBIIM iHCTPYMEHT TeKCT, BUKOHATH HepeTs-
ryBaHHA MUIIEI0, TO OyJe CTBOPEHO NMPAMOKYTHUU TEeKCTOBUM
ook (puc. 8.4). Tekcr, akuii Oyae HaOpaHO, PO3SMIiCTUTHCS BCe-
penuHi IIbOTo OJIOKA.

TEKCTOBUUW BJIOK
0

Inkscape ga€ 3mory po3miwyBaTu
TeKcT GAIOKAMM, TaK, AK Le
pobuTbCA B raserax i »KypHanax.

SIKIIo0 TeKCT He BMIIIyeTbCcA B IPAMOKYTHOMY OJIOIi, TO
Me)Ka I[boro 0JIOKa HaOyBae UepPBOHOTO KOJLOPY. ¥ TaKOMY
BUIIAAKY Po3Mipu 0JI0Ka MOKHA 3MiHUTH MapKepoM, IKUH Mic-
TUThCA B IPaBOMYy HMKHBOMY KyTi (auB. puc. 8.4).
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PO3/IJ1 1. IpagpiuHi 306pakeHHs

YnopaakyeaHHA nepekputTta 06’cKTiB

006’eKTH, i3 AKUX CKJAJAETHCS 300parKeHHA, iHOAI MOMKYTh
nepexkpuBaTu oguH oxHOro. O6’eKT, AKMII CTBOPEHO OCTAHHIM,
pO3MIiNIyeThCcs HAWBUINE I 3aTyJjse Bci momepenui. IIpamooun
HaJ CKJIAIHUM MAJIIOHKOM, He 3aB)KJIU BIAETHCS Iepen0auuTu
IOCJIITOBHICTDh IMOABM 00’€KTiB. YHACIIZOK IIbOT'0 BUABJISIIOThH-
cs 3aTyJIeHMUMH YacTHUHU 00’€KTa, AKi IIOBUHHI OyTH IIOBHiCTIO
BUAVMHUMU.

11106 3MiHNTH HOPAAOK PO3TAIIyBaHHA 00’€KTiB, MOTPiOHO:
1) BuOpaTu 00’€KTH, AKi cJim mepemicTuTu;
2) Ha maHeJi mapaMeTpiB iHCTPyMeHTa KJAIHYTU BiAIOBigHY

KHOIIKY:

— HOigHATHM BUOpaHe Ha OAUWH PiBEHD;
— OIIyCTUTU BUOpPaHe Ha OJAWH PiBeHB;

— OIIyCTUTU BUOpaHe HaA 3aIHIN ILJIAH;

u na— n* ||IHI
un il S

MigHATH BUOpaHe Ha MepeaHill IIIaH.

i
—
|

puc. 8.5, a, MicaAnb 3aTyJjse
xMmapu. I[Ilo6 BunpaBuTHU IIEPEKPUT-

@y &
TS 300paskeHUX 00’ €KTiB, BHUOepi- 4 . -
a 6

y S
s
()

MO O0’€KT, IO 300paky€e MicsIlb,
1 KJIammHeMO KHOIIKY g (omycTuTtn;
Ha 3ajHill nnan) (puc. 8.5, 0). Puc. 8.5

g MutaHHA anAa camonepesBipku

Ina gyoro mpusHaUYeHUI iHCTPYMEHT TeKcT?

SK 3aMiHMTH KOJIip IITpuxa, SKUM 00BeIeHO JiTepm?
IITo osHauae KomaHaa 3B’A3aHe BTAryBaHHA?

SIK cTBOpPUTH TEKCTOBUM OJIOK?

Kosu meska TeKCTOBOro 0J0Ka MaTHMe UEPBOHUII KOJIip?

.

OTQOONH.
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§ 8. Tekcmosi 06'ekmu

K cTBOpHUTU TeKCTOBMII 00’€KT, HaBedeHUIl Ha puc. 8.67

arl
\\\(\p HO/O 2 .
o) Cepui)
Puc. 8.6

Bnpasa 8

CTBOpPUTH TEKCTOBUH 00’€KT, HOJATH HAIIKC i 3aCTOCyBaTH
3B’si3aHe BTAT'yBaHHS.

3amrycTiTh Inkscape. Bubepith iHcTpyMeHT TeKCT, KJIAIHITH
IMOTPiOHe Miclie, a IIicJIsg MoABU Kypcopa BBEIiTh Ha3BY CBO-
ro HaBYAJBHOTO 3aKJIamy.

HonatiTe TeKCTOBUII 00’€KT: YBeAiTh CBOE IIPi3BHUIIE, iM 4.
Bubepits iHcTpymeHT [lepo, moOyayiiTe KpuBy 3 4 BY3JIiB.
Buginite KpuBy pasoM i3 TeKcToBUM 00’c¢KTOM. BmbepiThb
KOMaHAy MeHIO TeKcT — POo3MicTUTK No KOHTypy. IHCTpyMeH-
TOoM By30n 3MmiHITH (pOopMy KPHBOI Ha CBI PO3CY[.
CrBopiTh Hamuc 3a 3paskoM (puc. 8.7). lomaiiTe 1o HanuCy
3B’s3aHe BTATyBaHH:A (puc. 8.8).

Puc. 8.7

AN

HobepiTh asa 06’€eKTa KOJbOPHW INITPHXA Ta 3allOBHEHHS.
30epekiTh pesdyabTaT poboTm y (aiiii 3 imeHem text.svg.

Komn'ioTepHe TecTyBaHHA H3E
BukonaiiTe TecToBe 3aBAAHHSA 3 aBTOMATHYHOIO
nmepeBipkoo Binmosimei# (3a QR-komom abo ]

mocuyiaHHAM rnk.com.ua/102331). =
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PO3/IJ1 1. IpagpiuHi 306pakeHHs

% TPAKTWYHA POBOTA 1
CTBOPEHHA NMPOCTUX BEKTOPHUX
30BPAXEHDb

3aBAaHHA: HaMaJIIOBaTH PaBJNKAa, BUKOPUCTABIIU 00’ €KTH
pi3HUX THUIIIB, 3a ONMNCOM.

ObnagHaHHA: KOMII'IOTEp 3i BCTaHOBJeHUM rpadiuHUM pemak-
TOPOM.

Xia po6otn
ITi0 uac po6omu 3a komn’romepom dompumyiimecsy npasuJ 6e3nexu.

1. 3anycrits Inkscape. IToOynyiiTe croipayib, sKa 300paKye ue-
peraIiKy paBJHKa.

2. llomatiTe 1me omHy cripaJjab (6iysoro
KOJIbOPY, PO3MUTY i 0e3 3aIllOBHEHH)
I iMiTyBaHHSA 00’€MHOCTI ueperral-
KH.

3. IlobynmytiTe KpuBy y popmi, 110 Hara-
nye Tijgo paBamka. Bumpaste ¢opmy,
CKOPUCTABIINCH 1HCTPYMEHTOM By3on.

4. Tak camo 300pasiTh TpaBy.

5. HopmaiiTe iHIIIi esleMeHTH MaJIOHKA.

6. Burapaiite nis paBiauka im’d. lomaiiTe mo 300pasKeHHS IIij-
OuC i3 BUKOPUCTAHHAM 3B’A3aHOrO BTATYBaHHS, AK HaBele-
HO Ha MAJIIOHKY.
30epekiTh MaJIOHOK y (haitii 3 imeHeM snail.svg.

3po6iTb BUCHOBOK: OOTOBOPITH 3 OJHOKJACHUKAMH W OJHOKJIAC-
HUIAMU PE3yJIbTAaTH POOOTH: 110 HA MAJIOHKY
BIAJIoCs HaWKpalle; II0 BAAJOCA BUKOHATU
JIETKO, & 1110 — CKJIaTHO.
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PO3ain 2
KOMIT'IOTEPHI NPE3EHTALII

§ 9. OcHOBHi eTanmu CTBOPEHHs Hpe3eHTAIlil

§ 10. Arimaniiiai epexTn Ha cianigax

§ 11. MysnsTuMeniiHUE BMICT y Ipe3eHTaIisax

§ 12. HanamiTyBanHA IOKa3y KOMII'IOTEPHOI ITpe3eHTaIrii

IIpakTuuna pobora 2. IIpoekTyBaHHA Ta PO3POOJIEHHSA
BJIACHOI TIpe3eHTaIrii



1.

SOt W

48

fIK HasuBaeThbCcA mporpama AJis CTBOPEHHS
KOMII'IOTePHUX ITpe3eHTaIiin?

IIlo Take caaiig mpeseHTaIii?

AKi 00’eKTH MOKe MiCTHUTHU cJaig IIpe3eHTarii?

noBTOPHEMO

Y mouaTKoBilI HIKOJII BU B)Ke Ai3HaJuaucd,
K MpamnioBaTH 3 NPOZpamor s CTBOPEHHSA
M OIIpamiOBaHHA KOMII IOTEePHHUX CJIANJOBUX
npesenTalii PowerPoint iz maxera Microsoft
Office (a6o Impress i3 makera Libre Office To1o).

Y 5 Kjaci Bu HaBuUmJancAa oPOPMJIATH CAALL-
OJu TIpes3eHTAaIliil, JogaBaTH OO0 HUX TEKCTU, PU-
CYHKU, TinmepIocuJiaHHS, KHONKHN MAili TOIIO.

Bu 3HaeTe, 1m0 KOMKeH cJjaiii XapaKTepu-
BYEThCA MAKEmMoM, TOOTO YMOBHOIO CXEMOIO
poaTalmryBaHHA 00’€KTiB Ha HbOMY. ¥YMieTe 3a-
CTOCOBYBaTU IJIA OPOPMJIEHHSA cJangiB cTaH-
IapTHI memu oQopmienHHs — iIMEeHOBaHI CTHMJIL
oopMIeHHA 00’€KTiB Ha cJuaanmgi.

IIlo Take rimepmocuaHHsa? .
IIlo HasmBarOThL TeMOIO O(MOPMJIEHHA cjaaiga?
flka HasBa cxeMu posTallyBaHHsS 00’€KTiB Ha ciamimgi?

Y ubomy po3gini BU fi3Ha€Teca, AK NPaBWUIbHO MJlaHyBaTw,
pPO3pOo6NATN N AEMOHCTPYBAT! KOMM'IOTEPHI Mpe3eHTaLil.
HaBunteca pobutn ix 6inbl ACKpaBMMM N AUHAMIYHUMMN
3aBAAKN aHiMaLii 00'eKTiB Ha cnampax i camMmx crangis.



§ 9. OcHosHi emanu cmeopeHHs npe3eHmauir

§ 9. OCHOBHI ETANN CTBOPEHHA
NMPE3EHTALII

IlinroToBKa mpes3eHTalliii y pegaKToOpi Ipe3eHTAIill TiCHO
IIOB’si3aHa 3 OIIPAIlIOBAaHHAM AOKYMEHTIiB Y TEKCTOBOMY IIPO-
mecopi. Pasom i3 TuM mam’ATaiiMo, IO KOMII IOT€pPHA IIpPe3eH-
Tamisg € MyJbTUMEIINHUM JTOKYMEHTOM.

CTBOpEeHHsA mpes3eHTallil MiCTUTh KiJllbKG OCHOBHUX emania:
Bu3HaueHHA Temn n metu
CTBOpeHHA gonosigi
[igroToBKa Ta po3nofdin matepiany 3a cnavgamu
Bubip ctnnboBoro opopmneHHA cnangis
Po3milwleHHA maTepianiB Ha cnangax
HopaBaHHA nepexopfis, aHiMauii, 3BYKy
MNonepefHin nepernag npesexHTauii
. 36epexeHHA npe3eHTauil

HoraagHimie mpo ocobausocmi po3pobJeHHs
KOX#HO20 emany BU Mo:xKeTe nisHatucsa 3a QR-kKo-
moM abo mocuiaaHHAM rnk.com.ua/102864.

N AWN =

Pexomenaadii 3 opopmneHHa npe3eHTayin

Yac. KinbKicTh ciaiifgiB Mmae mpuOJIM3HO BiAoBigaTu Tpu-
BaJIOCTi BucTyny y xBuiauHax (puc. 9.1). fAxmio ciaiigiB 3aba-
raTo, He BCTUTHETE iX ITOKas3aTu a0 AOBEAEeThCS IMPUIIBUIAIIUTHA
IMOKAa3, SKINO 3aMaJi0 — BU Hee(DEeKTHUBHO POIIOMIIMIN Yac.

5 cnanpgiB — 5 xBunuH

Puc. 9.1
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PO3/AIJ1 2. Komn’tomepHi npeseHmauii

HomoBigs. I'apHa momoBiAbP — mocJaimoBHA, JaKOHIUHA
1 ysromskeHa 3 mpeseHTallieio. IlepeckakyBaHHsS uepes KiJib-
Ka cjaigiB abo yacTe IIOBePHEHHSA OO IOHepenHiX caaimiB (AK
i YMTAaHHS TEKCTY 3i cjaiIiB) CBiIUMUTDL IIPO HEIIiATOTOBJIEHICTH
JoTIoBimaua.

Bmict caainma. KoskeH cuaaiig DOBUHEH MATH 3aroJIOBOK
1 AKkHaliMeHIlle TeKCcTy. MamoHKu, gororpadii, miarpamu Bap-
TO CYHPOBOIKYBATH CTHCAUMU IosacHeHHAMH (puc. 9.2). Ilo-
piBHANUMO caaugm a i 0.

a — [JOCTaTHbO TEKCTy 6 — NepeobTAKEHO TEKCTOM
Puc. 9.2

Po3mip caanga (ekpana). 3ajeKHO BiJf MeTH IIpe3eHTAaIlisd
MOJKe JeMOHCTPYBaTHUCA HA eKpaHi MOHiTOpa, IIPOEKTYyBATUCH
Ha ayJuUTOPHUI eKpaH, IPYKyBaTucA Ha namepi. 3i comcky
y BikHi Po3mip cnanpa (Bkaamka KOHCTpPyKTOp) MOKHA BuUOpaTu
OOVH i3 TUIIOBUX PO3MipiB eKpaHa (cjaiima) abo HaJaIITyBaTHU
BJIACHi, HAIIPUKJAJ, IJA APYKY Ha CTAaHJAPTHUX apKyIIax.

Odopmaenna caaupiB. [[ns ciaigiB BapTo BUOMpPATU O-
HoTUNHEe oopMIeHHA. MOXKYTh BiApiBHATHCA CTUJI PO3AiJIiB,
3aroJIOBKOBOI'O Ta KiHIIEBOTO CJauAiB, caaiga 3i amicTtom. Cirif
mobupaTtu MIpu@T, AKUNA Ha eKpaHi (y caHTHMeTpax) IpUOJInu3HO
ITOopiBHIOBAB OM Bi/icTaHiI Bii eKpaHa A0 UMTaya B MeTpax.
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§ 9. OcHogHi emanu cmeopeHHA npe3eHmauii

He BapTo 3y0BKUBATU KiJIbKICTIO HMIPU@PTIB: OAUH — IJd
3aroJIoOBKa cJjaijga, iHmmii — gomaTkoBux TekcTiB. Te, 1o mae
rapHUU BUTJIAA HAa MOHITOpi (CBiT/IMII TEKCT Ha TEMHOMY TJIi),
MOJKe IIOTaHO CIIPUMMATHCS Ha NPOEKI[INHOMY eKpaHi. BamKko
posrJyemiTi, CKayKiMmo, KOBTUM TeKcT Ha Oisomy Tiai (puc. 9.3).

Boana nanitpa Hespgana nanitpa
Puc. 9.3

Manrouku, giarpamMu, Bifleo TOIO — OCHOBA IIpe3eHTaIlrii.
IIpore He BapTO pO3TAIIOBYBAaTH HAa CJHAUAl OiibINI HiMK TpH
rpagiuni 06’eKkTH, 1100 He PO3MOPOIIYBATH yBary IJIALallbKoil
ayaurtopii (puc. 9.4). IlopiBHaiMo cinaniagu a i 0.

: 2 Bifa | silicbka  BilicbkoBo-
=l n _ MopCbKi cunn
II MOPCbKI . . '™

cann

TeputopianbHa  Cunu norictuku  Cunm cnewjianbHux Cunn
obopoHa onepaLuiit nigTPUMKN

CyxonyTHi BilicbKa

a — pobpe cnpunmaeTbca 6 — nepeBaHTaXXeHO MaJsltoHKaMu
Puc. 9.4

Amnimvamia i mepexogu. AHiMaIlizo KOPHUCHO 3aCTOCOBYBATH
IS TOSICHEHHSA II€eBHUX NMHAMIYHUWX IIPOIIECiB, SBUII TOIIIO.
IIpore Hi amimariero, Hi IepexomamMu 3JIOBXKUBATH He BapTo.

HoTpuMaHHA IUX PEeKOMEHJalliii He € 000B’sIBKOBUM. Yce
3aJIEKUTH BiJl IpU3HAUEeHHs IIpe3eHTaIlil i ymoB ii mokagy. Tak,
IIpe3eHTallisdl, BUKOPUCTOBYBaHa JJIsd CAMOOCBiITH, MOXKe MIiCTUTH
OiJIbIIle TEeKCTY, HidK IJIA BHUCTYIY IIepel BEJIUKOIO0 ayIUTOPi€o.
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PO3/AIJ1 2. Komn’tomepHi npeseHmauii
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MuTaHHA ansa camonepeBipku

Y uomy BimmMimHicTh mpeseHTAaIlii Bix moxkymeHTa?
HassiTh O0CHOBHI eTamu po3poOKM mpes3eHTaIlrii.

CkinbKM moTpiOHO chaaimiB maada mokasy mporsarom 10 xB?
Busnaure poamip mpudTty Ha ciaangi, 10 JeMOHCTPYEThCA
Ha MPOEKIIIMHOMY eKpaHi B mpuMilieHHi 3aBIoBXKKHU 20 M?
HageniTs npukaaay HeBAAJIOTO IIOETHAHHA KOJbOPiB IIpuQ-
Ty 1 TJa.

BnpaBa 9

CrBopuTHu i oOPMHUTH IPE3eHTAIlil0 Ha 3aJaHy TEeMY.
IIpogymaiiTe 3micT mpeseHTallii 36ponHi cunmn YKpaiHu.
IoOepiTh B iHTEepHeTI MaTepiajs AJisT CBO€I ITpeseHTaIrii.
CTBoOpiTh mpes3eHTAalIlil0 i3 6 MOPOKHIX caaiifiB, yCTaHOBITH
I HUX TeBHI maxkeTu (BKJjamzka OCHOBHe) 3rimHo 3 m. 4.
HamoBHITH TeKCTOBUM 3MiCTOM: nepwiuil caaiiyy — TUTYIb-
HUM i3 TeMOIO Impes3eHTallil Ta IIPi3BUIIEeM BUKOHABIIA(MILi);
Opyzuil cnaiiy — npusnauenHa 3CY BigmosizHo mo Kon-
cTuTylii Ykpainu; mpemiil, uemeepmuit, n’amuil ciai-
nu — poxu BiticbK 3CY; wocmuil caai — IMOSCHITH, KOJIU
i yomMy BigsHauaeThbCca OeHb S0POMHMX CHJ YKpalHu.
YcraBTe BiAIOBiZIHI MAJIOHKM HA KOMKEH i3 IIECTU CJIAHIiB
Ta 3aCTOCYMTe M0 BCiX OAHY 31 CTaHZAPTHUX TeM Oo(opM-
JieHHA (BKJIagKa KOHCTpyKTOp).

Ilepernaubre mpeseHTalriio (kJaBima F5). 3a morpebdu
CKOpUTI'YIHTe PO3Mip, KOJip i poaTalryBaHHsS TEKCTiB i 30-
OpaKeHb Ha cJjalgax.

30epekiTh Ipes3eHTaIliio 3 Ha3BoO Bnpasa 9.

Komn’ioTtepHe TectyBaHHA

BukonaiiTe TectoBe 3aBIaHHSA 3 aBTOMATHUYHOIO
mmepeBipkoio Bigmosimei (3a QR-xomom abo
mocuaaHHaM rnk.com.ua/102333).




§ 10. AHimauitHi edpekmu Ha cnatoax

§ 10. AHIMALIAHI EGEKTN HA CNAMOAX

IIpuragaiimo, 0 aHimauis — 1€ OCHAIIEeHHSA 00’ €KTa
epekTaMmu pyxy Ta/ab0 03ByuyBaHHA. 3’ACylMO, SKi a1Ba Ha-
NIPAMKU BUKOPHUCTOBYIOTHCA B Ipe3eHTaIliax. Po3riasgaHbpMo ix.

Animayia o6’ekTie Ha cnamngax

O6’ekTHm aHimallii — TeKCTH, PUCYHKU, TAOJJUIIL TOIIO.

Amnimarniigi efpexT, AKi MOKHa JomaTu A0 00’eKTa, MOi-
JSIOThCA HA YOTUPU TUOU: BXig — 3amae cmocib mosBu 00’e€KTa
Ha cJjaimgi; BuokpemneHHa — Bu3HaAUae Te, IK 00’ €KT IIOBOIU-
THMETLCSA BIPOJAOBXK MOKa3y cJjaiga; Buxip — 3amae cmocib
BHUKHEHHA 00’eKTa 3i ciaiga; LUnaxm nepemiweHHas — 3agae
IMBUIKICTL 1 TpaeKTOpPito IepeMimieHHA 00’€KTa Ha cJaimi.

» JopaBaHHA aHimaujii
Ilo 006’eKTa MOKHA AOomaTH KiJibKa e(peKTiB KOKHOTO TUMY,

THUM CAMHUM IIPOTPaAMYIOUHM HOT0 JOCHUTEL CKJIAAHY IIOBEIiHKY.
I[I1o6 momatu amimaminau# edeKkT 10 00’€KTa, CIrif:

1) BugisuTy morpidbuHMIT 06’€KT;

2) posropuyTu cumcok edekxriB Ha BKIaaamni AHIMALIA (rpyma
AHimauisa abo coucok [logaty aHimauito y rpymi [oaaTkosi na-
pameTpu aHimauir);

3) KJAIHYTH IIiKTOorpaMy BUOpaHOI aHimarlrii.

[I1o6 BumanuTu aHiMamiiHU# e@eKT, TOTPiOHO KJIAIHYTH
oro Homep i HaTucHyTu KJasimnry Delete.

Koxen amimaminiauii edexT, momaHuUM g0 O0’€KTiB, Ha
cjaaiifii II03HAYAETHCA IMOPASKOBIM HOMEPOM Y KBAAPATHUKY JIi-
BOPYY Big 00’eKTa B mOpPAIKY AomaBaHHA edekTiB (pmc. 10.1).

YHU3y miciisa crmcKy poa3MimieHi KkomaHau rpynu [oaaTkosi
epeKkTn g KosKHOro tuiry amimariiii. KoskHa KomMaHIa BigKpH-
Ba€ BiKHO 3 BEJMKOIO KiJBKICTIO JOJATKOBUX e(eKTiB.
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PO3/AIJ1 2. Komn’tomepHi npeseHmauii

HA KOHCTRYETOP  MEPEXDNIM | AHBASIA | NOKAICHARMIE  PEUFHIYBAHHE  BMIRRL  STORYEBOARDING

= ¥ % * ¥ ] w1 O

iradpop. Juemudid. MBouneSyE.  DEspanen  THacteyss Niwil Oyiw Pasaporm Warypw

3 ' -g | Citancn, silual i P Ncvsanoe [Micns enaua.. = | Mopraox syl
¥ Tparep - S Tpwmanicns: 1| . P

e 1 o | (B Jarpune; 2w N
Aviamazin i : Hprenvep
T A L NI B I DD T S A A S DT T s A% k] o

OBnacTe animawyi
|b Biarnapam s:el -l

15 & Papar?
28 & meoron? 1
2 & gt [T

e

" BIMCLKOBO-
MOPCEK
CHAM

Puc. 10.1

P PeparyBaHHA aHimaUji

s pemaryBaHHA aHiManiiiHOro edeKTy moTpiObHO KJall-
HYTH HOT0 HOMEp Ta CKOpHCTaTUcA iHCcTpyMeHTaMu [lapameTpwu
edpekTiB rpynu AHiMmauia i/abo rpynm [dopaTKoBi napameTpu aHi-
Mauii, i/abo rpymu XpoHomeTpax BrJaanku AHIMALLIA.

TakuM YMHOM MOXKHA HaJallITyBaTHU MOMEHT IIOUaTKY e(eK-
Ty (Imicaa KJalaHHA MUIIE0; Pa3oM i3 IIomepegHiM y CIHCKY
e()eKTOM; IicJadA IOoIlepeJHbOT0), HAIIPAMOK DPYXy, TPUBaJICTh
agimairii Toiro.

Amnimaniiini edpextu 3pyuno pemarysatu y Bikui O6nactb
aHiMauil, AKe BiIKPUBAETHCA 1IHCTPYMEHTOM i3 TaKOIO CaMOIO
Has3Bom. II[o0 meTanbHIillle HAJAITYBATH MapaMeTPH aHiMAaIlii-
HOro e(deKTy, MOTpiOHO BUKJIMKATH KOHTEKCTHE MEHIO Ha MOro
pAAKY y BikHi O6nacTb aHimauii i Bubpatu Komauzgy [lapameTtpu
edekTiB.

II1o6 3MiHMTH TOPAXOK BUKOHAHHA e(eKTiB, TOCTATHBHO
e(eKTHU MMePeTArTd Ha MOTPiOHI MicId y CIMCKY B IIbOMY BiKHi.
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§ 10. AHimauitHi edpekmu Ha cnatoax

P Lnaxu nepemileHHs

SAx Bu BiKe 3HaeTe, NJs IIOACHEHHSA AMHAMIUHUX TIPOIECiB
BapTO CTBOPIOBATH Ha CJaMIi pyXoMmi 00’eKTH.

[Ilo6 mamamTyBaTH pyX 00’€KTa, HOTO CJIif BUIIIUTU Ta
3alaTu NIIAX TepeMilleHHA Imo caainy. Iada mboro 3i crmucky
moTpidHo BuOpatu rpyny LUnaxm nepemiweHHA; y rpymi — iH-
CTPYMEHT CTaHAApPTHOI TpaeKTopii pyxy abo KopucTyBaubkui
WNAxX, SKUM J03BOJISAE HaMaJIOBAaTU NOBLIBHY TPAEKTOPiIO PYXY
(puc. 10.2).

LWnaxu nepemilieHHn

I v o 1 O o %

JTinit Oyrn MNoBopoTn Qirypwm Lnknn Kopucrys...

| KopucTyBaubKui LIJJ'IﬂX|

Puc. 10.2

KiHmeBa ToukKa pyxXxy II0 TPaeKTOpii 3amaeThbCAd KOPUCTY-
BaueM/KOPUCTYBAUKOI0 MOABIMHUM KJamanHaM wumri. Io-
ToBi mmaxu (Jlivii, Adyrn, lNoBopoTn ToOII0) MOXKHA JOAATKO-
BO HAJAINTYBATU IEPeTATyBAaHHAM KPYIJINX MapKepiB. Bonu
3 SBJAIOTHCA, SKINO BUALINUTH INJIAX Ha CJIAMII.

Sk y mporeci poboTu, Tak i micaa il 3aBepIlleHHS Pe3yJib-
TaT HaJANITyBaHHA aHiMarili MOKHa IeperjiasHyTH B o0JacTi
BimoOpaskeHHs ciaaiima. 1A mboro cirii HATUCHYTU KHOIKY
BiatBoputn B O6nacTi aHimauii abo 3amycTUTH IIOBHOEKPaAHHUI
IeperJisa] i3 MoTOYHOro cJjaiaa.

NMepexoan

Mix comaimaMu MOMKHA OOMaTHU nepexodu — aHiIMOBaHi
e(peKTH, IIO0 3aCTOCOBYIOTHCA IiJ 4vac 3MiHM cJjangiB. 3acoOm
HaJIAIIITYBAHHA MEepPeXOoliB MicTATbCA Ha BKJaAImi [lepexoaw
(puc. 10.3).

55



PO3/AIJ1 2. Komn’tomepHi npeseHmauii

II1o6 momaTu mepexina M0 cJaaMaiB, IOTPiIOHO KJIAITHYTU HOTO
mikTorpamy B rpymi lNepexia. 3a samMoBuyBaHHAM mepexin moxma-
€ThCA JINIIe A0 cjiaiijga (cjaiaiB), BUAIJIEHOTO B 00JIacTi mepe-
raany. Bubpanuit epeKT mepexony MOKHA 3aCTOCYBATHU O BCix
cjaifiB mpe3eHTAallili KOMaH0I0 3acTOCyBaTh OO BCiX.

MEPEXOAN '@ -gXx
= - 3Byk: |[Hemae 3Bykyl"||3miHa cnanpga
cl-El

TpwBanictb:|02,00 2 KnauaHHA KHOMKM MWL
3cys Mossa Cnanax | |Mapametpu

ix [ Nicna:[on-
epexria” 3acTocyBatit 1O BCiX 00:00,00
XpoHomeTpaxk

Puc. 10.3

HanawtyBaHHA noka3y cnanaie

IacTpymMeHTaMu rpynu XpOHOMETPaXk MOKHA HAJIAIITyBATHU
JIOIaTKOBI IIapaMeTpu IIOKa3y cJalfiB Ta mMepexoniB, TAKUX AK
TPUBAJICTh MOKAa3y cjaiia, 3BYK i IMBUAKICTb IIePexXony, YMOBY
nmepexony TOIIO.

Ha puc. 10.4 mpoinrocTpoBaHo, IO MOXKHAa HaJAIITyBa-
TH 4Yac IIOKaldy KOMKHOro cjaiga y BikoHI [licna, sajquniuBIim
MOKJIMBICTH Ilepexony KJamaHHAM KHomKm Mmumnri. Ileperisap
Imepexony cjaija MOKHa 3A1MCHUTHA KHONKOIO [lonepedHin nepe-
rnag (puc. 10.5), 1o mictaThea aiBopy4u Ha BKJaanmi NEPEXON.

TpuvBanictb nepexogy  TpuBanicTb Mokasy cianga

4, 3ByK: |[Hemae|3ByK
® Tpusanictb: |01,00 =

[53 3acTocyBatu fio [BCix

3miHa cnanpaa

KnaLaHHAKHOMKM ML ||-‘:Q)

ﬂicnﬂ:’woo,sd

_Xeunuhn | MonepepHit
CekyHan nepernag
YacTku cekyHan

MonepenHin nepernag

Puc. 104 Puc. 10.5
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§ 10. AHimauitHi edpekmu Ha cnatoax

MuTtaHHA ana camonepeBipKu

o AKmX 00’eKTiB MOKHA 3acTOCyBaTu aHiMmaiiro?
OxapakTepusdyiTe KOoKeH aHiMaIiiHui edeKT.

OnunritTh TOPAIOK OOJaBaHHA aHIMaIiiHOro e(deKTy 10
0o0’eKrTa.

SK 3MiHHUTH MMOPAMOK BUKOHAHHA aHIMaIiiHUX e(peKTiB?
SAK cTBopuTH IJd 00’€KTa NOBIIBHUN IIJIAX HepeMiIlleHHA?
dAK momatu mo obpaHOTO ciaaiifa MOTPiOHMI mepexin?

BnpaBa 10

Homatu mo TekcToBHX Ta rpadgiuHmx 00’€KTiB IIpeseHTaIrii
aHiMaIiiHi epeKTH Ta HAJAIITYBATU HEPEeXOAU CJIAHIIB.
Binkpuiite (paiin npesenTartii Bnpasa 9. [logatiTe 10 3aroJyioB-
Ka nepwoezo ciaiiga Tpu TuUnu aHimarii: Bxiga, Buokpemnen-
HA, Buxig. HanamTylite Ha nepwomy ciaaifi mo4aToOK yCix
aHimanitHux egekxTiB [licnA nonepeaHbOro.

HonatiTe mo pucyHKa Ha Opyzomy caaiiai aHiMamiiuui epexT
LLnaxmn nepemiweHHA Tak, 100 06’ €KT II0YaB PyXaTUCH JOBLIb-
HOIO TPAaEKTOPi€I0 II03a cJIaigoM i 3aKiHUMB PyX Ha CBOEMY
mici.

HanamryiiTe mouatok epexty LUnAaxm nepemiweHHA naa pu-
cynka [licna nonepegHboro.

HanamryiiTe TpuBajicTh amimarliii aias pucyHka — 2 c.
HonatiTe 10 neputozo 1 0cCMaHHb020 CIANIIB OOJHAKOBI IIe-
pexonu. IlonmaiiTe mo Opyzozo Ta mpemwvozo CJIAUAIB OmHA-
KOBi mmepexoau, BiZMiHHI Big mepexoxiB Ha ciaammax 1 i 6.
HanamryiiTe TpuBajgicTh: mepexonmiB — 1,5 ¢, mMoKasy KO-
Horo ciaanga — 30 ¢, 3MiHa cIaigiB — 3a KJIalaHHSIM MHAIIII.
HonatiTe mo mepexoay Ha OCMAHHbOMY CJIAUl IIpe3eHTaIil
3ByK Onnecku.

IlepernaabTe mpeseHTallio, 30epe:kiTsr daia y dopmari
PPTX iz masBoio Bnpasa 10. IlokakiTh mpeseHTaIlil0 OJHO-
KJACHUKY YU OJHOKJACHMUIIL.
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PO3/AIJ1 2. Komn’tomepHi npeseHmauii

I@ Komn’ioTepHe TecTyBaHHA

BukonaiiTe TecToBe 3aBAaHHA 3 aBTOMATHUYHOIO
nepeBipkoro BiamoBize#t (3a QR-kKomom abo
nocuIaHHAM rnk.com.ua/102334).

§ 11. MYNTbTAMEAINHMA BMICT
Y NPE3EHTALIAX

IlomaBaHHA BIIEOKJIIIIIB HaJa€ Hpel3eHTAaIlil AMHAMiUYHOCTI.

06’cexTn BIigeo

[Ilo6 ycTaBUTU BifEOKJINI Y nNOPOXMCHINL KOMOIHOBAHUIL
KoOHmeilHep caaiida, HeOOXiJHO KJAIHYTH IIiIKTOTrpamy E%
OHnarHoBe Bigeo I y BiKHi, II0 3’sBMJIOCS, BUOpaTH IKepeJo
3aBaHTa’KeHHA Bigeodaiiny (puc. 11.1).

BcTtaBneHHa Bigeo X
_ 3 ¢avtny

= [epernag dannie Ha Komn'loTepi abo B nokanbHin 274 P
mMepexi

YouTube

&9 YMOBU BUKOpUCTaHHs. MoniTuka
KOH®ifeHUINHOCTI.

|I'Iou1yr< y cnyx6i YouTube jo) |

3 Kofy BOYLOBYBaHHsA Bifeo
Lllo6 BcTaBMTM Bifeo 3 Beb-calTy, BCTaBTe
cKkonilioBaHWi Kop BOYAOBYBaHHA

|BCTaBTe Kop BOY#OBYBaHHA TyT -}|

Puc. 111
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§ 11. MynemumeditiHul 8micm y npeseHmauyisx

[I1o6 ycTaBUTH BifEOKJINl Y 3ano8HeHUll KOMOIHOBAHUIL

KoOHmellHep caailda abo no3a HUM, IOTPiOHO:

1) ma BKJaznmi BcrtaBneHHA B Tpy-

mi MepgiaBmict BuOpatu Bigeo s .
(puc. 11.2); 1@ o

2) BuOpaTu mKepeso, 3BiAKU 3aBaH- Binieo Aypio 3a3nvel%za;gﬂﬂ
TaXKyBaTUMETBbCS Bimeo;

3) BuOparu OHnamHoBe Bigeo (gKuwo
gideo 3 inmepHemy), y BiKHI
yBeCTH Ha3BYy, a IIicada BHOOPY Puc. 11.2
KJAIHyTH KHONKY BcTtaButu;

4) Bubparu Bigeo Ha moemy [K (axwo 6ideo na xkomn’romepi),
y BiKHi, 1[0 3’ABUTBHCSA, 3HAUTH Bimeodaisg Ta KJIAIHYTH
KHOIIKY Bctasutn.

P BuKOpWCTaHHA Bigeo B NpeseHTauisx
dAx Bimomo, 90% imdopmarii cupuiiMaeTsCsa 30pOM i CIy-

xoM. Bimeorain (aHri. video clip — BimeoBiaApisoK) — 1ie 31e-

O1lJIBIITOTO HETpPHWBAJIE 3a YaCOM BiJleo 3 My3WUYHUM CYHIPOBOJIOM.
BigminHOCTI y BiATBOPEHHI OHJIaiH-Bieo Ta Bifeo 3 KOMII’'10-

Tepa HOJIATraEe B TOMY, IO KOMII'IOTepHUI (paita yOyIoByeThbCSA

B IIpe3eHTAaIlil0 i Horo meperjsn He 3aJeKUTh BiJ iHTepHeTy.

A oHaiiH-Bizeo € auiie mocuJaHHAM Ha (aiia i 3a BigcyTHOCTI

iHTepHeT-3B’A3KYy HE BiATBOPIOBATHUMETbHCH.
dopmaryBaHHa (BKJIagka QopmaT) paMKu, KOJbOPiB, Bix-

TiHKIiB, SICKPABOCTi TOIIO CTOCYIOTBhCA JHIIE BiJEOKJIIy, doda-

HOro 3 Komir'rorepa (abo JoOKaJIbHOI Mepe:ki). ¥ BHUOaAKy 3a-

BaHTaKeHHSA BiJEOKJIIIy 3 iHTepHeTy (pOpMaTyBaHHS 3MiHIOE

JINIIe CTaTUYHe 300pasKeHHA TUTYJbHOrO Kaapy. Ilixg uac Big-

TBOPEHHA BCl (popMaTyBaHHA CTATUUYHOI KAPTUHKU iTHOPYIOTh-

cd, BiIEOKJIIII BiATBOPIOETHCA Yy 3BHUaAHOMY (opmMari.

B2 OnnaitHose Bigeo...
[ Bigeo Ha moemy [IK...

' Ho BimeokJina 3 iHmepHemy E% He MOKHa 3aCTOCyBaTu
e AaHimariiiai edgerTu.
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Ilo Bimeokiuima 3 womn’tomepa [.| animamifini eexTu
® B3aCTOCOBYIOTHCHA, AK i g0 iHImMMNX rpa@ivHmx o0’€KTiB.

Iaji OymemMo posradamaTH JIUITEe HaJaIlITyBaHHS Ta OCOOJIH-
BOCTi BifeOKJIiIIiB, Ki JomaHO 3 KOMII I0Tepa.

P HanawTyBaHHS pPO3MIpIB Ta PO3TallyBaHHA BigeoKfina Ha cnangi

Ilicaia BcTaBJIeHHsS BiZeo Ha ciaangi 3’ABUTHCA BiKOHILE
3 MOro TUTYJBHUM KaJIpoM 1 ejJeMeHTaMu KepyBaHHdA. Poa-
Mip BifileOBiKHa MOKHa 3MiHIOBATHM MapKepaMu, PO3TAIllOBaHU-
MU Ha 1oro KoHTypi. IleperdaryBaHHAM 3a ILJIOIMIMHY BIKOHILA
MOro MOJKHA pO3TaIlllyBaTH B OyIb-IKOMY MicIi chaaiga (i Ha-
BiTH 11032 HUM).

Bunanuru Bigeo MoOKHa 3a JOIIOMOTI'OI0 KOHTEKCTHOTIO
e MeHI0 abo Kjasimreio Delete.

HeranbHille HAJANITYBATH PO3MipH Ta pPO3TAIllyBaHHSA Bi-
JeOBiKHA MOXKHA B KOHTEKCTHOMY MeEHIO Bimeoo0O’ekrta. Ilis
IIBOTO MOTPiOHO BHMKOHATU TaKi mii:

1) ckopucraTucsa BiAIOBiIHOIO KOMAaHIOIO;
2) ycraHOBUTH HOTPiOHI 3HAUEHHS y BiKHI HaJalITyBaHb.

P HanawTyBaHHsi nepernagy Bigeoknina

Y pexxumi pemaryBaHHA il BiE€OKJIIOM PO3MIIIYIOTHCA
eJIeMeHTU KepyBaHHA momepenHiMm meperadamoMm (puc. 11.3).

— S

4 > 000000 =)

Puc. 11.3

IIig yac mokasy BiEOKJIIII 3a 3aMOBUYBAHHAM MICTUTH eJie-
MEeHTU KepyBaHHA BiITBOPeHHAM BimeokJima (puc. 11.4).

Puc. 11.4
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Oco0yimBOCTi BiITBOPEHHS BileOKJIilIa MOKHA HaJAIITyBaTH
Ha BKJaai BIATBOPUTU: BubpaTu rydyHicTh, TPUBAJIICTh, YMOBU
BiITBOPEHHSA TOIIO, 3AiMCHUTH OOTHMHAHHA KpaiB BilleoKJima 3a
vyacoBuMu MmiTkamu (O6pi3atu Bigeoszanuc) (puc. 11.5).

BIATBOPUTH

2] 2] pusanicrs edexry 1
P B B T i

[4 Nosea: 00,00 | Bimaosg(canun Ha [] Besnepepene
TyuHicTb b eKpaH MNOBTOPEHHA
+ [ Npwxoeyeatm 3a D Mepemotaru
BigcyTHOCTI BiﬂTB?IEEHHR nicna BiATEOPEHHA
paMeTpH Bigeo

Biateoputi llogat Buganutn  O6pisati
3aKNafKy3akNanky BiAeosanuc (B] 3nmkrenns: (00,00

nonep_e,auiﬁ nepernag 3aknagm PeparyeanHa

Y (Y

Puc. 11.5

06’exTn ayaio

s BcTaBlIeHHA aymiocyIpo-

-

BOAY OO IIpe3eHTallii MOYXHa CKO- m ‘)) -.=.u+
pucratucsa 30epeKeHuMU Ha KOM- . 4

R . . . Bipeo |Aypio 3anucysaHHA
m’oTepi aygiopaiimamu. 3a HaaB- . - 3 eKpaHa
HOCTi MiKpo(doHa MOKHa 3poOUTU | @) Aynio Ha moemy TIK...
BJACHUM ayaiosamniuc iHCTpyMeHTa- | 3anucati aygio..

mu Aygpio Ha moemy [1K... a6o 3anu-
catm aypdio... Ha BKJanii BcraBneH-
HA vy rpymni MegiaBmict (puc. 11.6).

Oco061mBOCTiI BiATBOPEeHHA ayaiodaiiyly MoKHA HaJalllTyBa-
T iHcTpyMenTamu Ha BKJaAmi BIATBOPUTU. Kuomnkoio OoHose
BiATBOpeHHA (puc. 11.7) BMmMKaeThcA HAJANITYBaHHS aBTOMA-
TUYHOTO 3alIyCKYy ayaio ¥ BimoOpasKeHHA MOTr0 HA BCixX ciaiigax.

Pnc. 11.6

BIATBOPUTK

—> L?'l'mx ‘i"jj' TpuBanicts edexry "\ [ Nouarok: [Asromaruurio  * | [ViMNpuxosysarn "i ¢

i yac nokasy

1l Hapoctanus: (00,00 © il [V|BigTBopenns B ycix cnaiigax
BigteopuT O6pizarm o — Tyunicts e ! :lgiiﬂ:”c"a“" Bes = (OoHoee
A 3aKMaaH  ayniosanuc lin 3aryxars: (00,00 2 . [v|Besnepepsre nosropetta sigTeopenHs  CTATIO BIATEOpeHHS
nepernAg PeparyeaHHa MapameTph ayaio CTuni aymioBiATEOpEHHA
Puc. 11.7
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1106 3anucaT MOBHHII CynpoBinx 3 MikpodoHa, ITOTPiOHO:
1) BuOpaTu KomaHAy 3anucatu aygio...;
2) y nmiajmoroBomy BiKHi, mo 3’aBurbcA (pumc. 11.8), yBecTu
Ha3BYy 3BYKOBOTO (hparMeHTa;
3) KJAIHYTH KHOIKY [® [JiA IOYATKY 3alMCyBaHHA 3BYKY.

Kuonka [m IIPU3YIIMHAE 3allucC. I[Jlﬂ IIOHOBJIEHHA 3aIlnCy

Tpeba 3HOBY KJIAIIHYTU KHOIIKY 3amucy. | @
Kuonka [» mae 3MOry mpociiyXOBYBATH 3alUCAHUII 3BYK.

' Ilicina migTBepA:KeHHS IpoIlecy 3aKiHUEeHHs 3alllCyBaH-

e Ha kuomkoio OK mHa ciaiiai 3’sABUTHCA HiKTOrpaMa ryd-
HOMOBII (puc. 11.9). fAKmio KgamHEyTH ImiKTOrpamMy 4u
HaBECTU Ha Hel BKa3iBHUK, 3 SABJIATHCA €JeMEHTU Kepy-
BaHHA NIPOCJTYXOBYBAHHSIM.

3anucatu 3ByK ? X

HasBa: |3anncaHui 3syk |

Tpuanictb: 0
&9

] (] [e] <
| 0K || Ckacysatu | [p | «

Puc. 11.8 Puc. 11.9

I 00:00,00 =i

3anncyBaHHA 3 eKpaHa

IIporpama PowerPoint 2013 Hamae MOKJIUBICTh 3aIllMCyBaTU
BiZleo 3 eKpaHa (TaK 3BaHe 3aX0NJeHHs 8i0eo). Iy 1boro caig Ha
BKJIaAIi BcTtaBneHHA y rpyni MepiaBmict BubpaTtu KoMauay 3anu-
CYBaHHA 3 ekpaHa (nusB. puc. 11.6); y BikHi KepyBaHHd, 110 3’ ABU-
JIocsI, — TUII 3allMCyBaHUX naHuX (ayaio abo ekpaHHa 00JI1acTh).

Ao Bubpatu xkHONKy O6nacTb eKpaHa, TO CJiJl 03HAUUTHU
MesKi oOsacTi eKpaHa, 3ammc sKoi Bectumerhbeca (puc. 11.10).
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N

X

o H

3anucysaHHA | 00:00:00 BM6ip, Aypio 3anucyBanHA PyXiB
obnacri NasepHOro BKasiBHUKa _,
Puc. 11.10

ITic/iA TOro AK MOYAIOCA 3AMUCYBAHHS KHOIKOIO [® , BIKHO
3 eJIeMeHTaMHU KepyBaHHA 3TOPTAEThCA 1 3allUCy€eEThCA BCe, IO
BiOyBaeThCcA B O3HAUEHIN MIJIAHIIL eKpaHa MoHiTopa. fIKImo
HaBeCTH BKAal3iBHMK MHIIIL Ha BEPXHIO ME)XYy eKpaHa, MOKHa
BUKJIMKATH BiKHO KepyBaHHS 3aIlicoM a00 BUMKHYTHU aBTO-
MaTHUYHe 3rOpTaHHA BiKHA KepyBaHHS 3allCOM, KJAI[HYBIIIU
KHONKY = (pmc. 11.11).

ITicisAa TOro SK 3aBePIIUJIOCA 3alMCYBAHHA KHOIIKOKIO =™
Ha cJaigi 3’saBJISETHCA Bifleo 3 «BiA3BHATHMM» MaTepiaJoM.

_____ . X
n m ;¢ 5
3anucyBaHHa | 00:00:00 B|/|6ip. y 3anucyBaHHA PyXiB
obnacri Na3epHOTo BKasiBHMKa

Puc. 11.11

Komazna 3anucyBaHHA 3 eKpaHa HmiATpUMYye 3anuc 3BYKOBOTO
CYIIPOBOAY Bifeo uepe3d MiKpogoOH.

36epexeHHa npe3seHTayii y Biaeopopmari

AKnio Bu IJIaHYETEe IOMIJIMTHUCA CBOEIO IIPe3eHTalli€lo,
HaIIpUKJIaL, yV COIiaJlbHUX Mepeskax, abo IIoKasaTu PigHUM,
y AKUX Ha KOMII'IOTEPi He BCTaHOBJIeHO mporpamy PowerPoint,
abo0 IeperJysTHyTH Ha BiJeomJjeepi TOIo, TO BapTO 30eperTu I
IIpes3eHTaIio y gopmari Bimeodaitay.
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IIporpama PowerPoint mae s3mory s0epiratu mpeseHTAaIlil
y Bimeoopmarax MP4 i WMV. Tak mpesenTalria 3i ciaigoBoi
IIePEeTBOPIOETHLCS B IIOTOKOBY, IO CTAHOBUTH Bifeo, Ha SAKOMY
cIaiyu 3MiHIOIOTHCA aBTOMATHYHO UYepe3 CTaJHU IIPOMiKOK
Jacy.

Vi amimamnifini epekTu Ham o0’eKTaMM TeXX BigOyBalOThCS
aBTOMATHYHO, SAK 1 IIOKa3 yCTaBJEHOI'O B IIpe3eHTallil0 Bijeo
M YBIMKHEHHs BCTaBJIEHOTO ay[Iio.

Ina 30epeskeHHs IIpe3eHTallil B peskuMi Bimeodaiiiay ciring:
1) Bukomatu xKomammy Pann — 36epertu fAk;

2) YyKasaTu Ha3By, Miclie 30epeKeHHs Ta THUI Bimeodaiay;
3) KJIaIHyTH KHOIKY 36epertu;
4) pouekaTwcs 3aBepIIeHHsS 30epekKeHHSA, IIPO IO CBiAYUTH

Oijle iHAMKaTOPHE BiKOHIlEe B PAAKY crany (pmc. 11.12).

Creopein igeo Mifi kit Mypuncwmy. I ® =Hotatky Mpvmkn B IR B ¥ -

Pnc. 11.12

Ilo 3aBepIIeHHA 3aIlllCy He BapTO peJlaryBaTU Ipe3eHTallilo.

Ilix yac 3anmcyBaHHA He MOKHa 3aKpUBATU BIKHO IIPO-
e TIpamu PowerPoint, ocKiJibKM IIpU IIbOMY 3amnucC Bimeodaii-
Jay Oynme 3yIIMHEHO.

PosramioBane Ha cJjaiifi Bifeo MoKHa 30epertm BiAmoBin-
HUMHU KOMAaHIaMI HMOro KOHTEKCTHOTO MEHIO OKPeMHM Bimeo-
(daitmom abo AK 300paskeHHA ¥oro mepimoro Kaapy (puc. 11.13).

Eﬁ Ha 3agHin nnax [>
Ce> TinepnocmnaHHs...

36epertn mepiadaiin fk...

36epertn AK 300parkeHHs...

Pnc. 11.13
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? MuTtaHHA ana camonepeBipKu

1.

e

426.

fK momaTu BiIEOKJIINI MO IIOPOKHLOTO KOHTEMHepa cianga?
SK HajamiTyBaTH po3Mipu BiKHaA BifeoKJima?

Y yoMy MoJAraTh BiIMiHHOCTI OHJIaiTHOBOT'O Ta KOMII IOTEP-
HOI'O Bimeo, momaHuUX A0 cJjanma?

fK oOpisarm Kpai BimeokJsima 3acobamu PowerPoint?

dK ycraBuTH ayaio 3 AucKa KOMII'lIoTepa Ha cjaiin?

fK s0epertu mpeseHTario y ¢gopmarti Bimeodaiiiry?

BnpaBa 11

Homatu mo ciaiifiB mpeseHTallil ayaio- i Bimeomartepianu
Ta HAJAINTYBAaTU iX BiATBOPEHHI.

Binkpuiite daiinm mpesenralrii Bnpasa 10.

HopatiTe mo mmpes3eHTAaIlil e oguH cJaif (Ha nepedocmaHHE
micrie). HonmaiiTe 3arosoBok caatiza Bigeo.

HonatiTe 1o HOB0z0 ciaamga OyIb-sKe Bifleo 3 KOMII IoTepa.
HasnamryiiTe 3a BJIaCHUM YIIOZOOAHHSM PO3Mipm Ta posTa-
IITyBaHHA Bimeo. 3amaiiTe aBTOMaTUYHE BiITBOPEHHS Bizeo.
BigdgopmaryiiTe BiKHO BiJeokJiima, moAaBIIX OO HBOTO
e(peKTHY paMKy TOIIO.

HopmaiiTe mo mpeseHTAallil Ie OAUH cJailg K nepedocman-
Hill. YIHUIIITH 3aroJOBOK cJjaujga 3anncyBaHHA 3 eKpaHa.
HonatiTe m0 1mMboro cjaiia Bifeosanuc 3 eKpaHa.
36epe:xiTh aita B ogHOMY i3 BimeodopmariB. Ileperasaubre
Bigeo.

36epexkiTh Qaitn y popmari PPTX i3 HasBoro Bnpasa 11.
IlepernsubTe Bifeo 3 OMHOKJIACHMKOM YU OJHOKJIACHUIIEIO.

Komn’ioTepHe TecTyBaHHA

BuxkonaiiTe TectoBe 3aBIaHHA 3 aBTOMATHUYHOIO
nmepeBipkoio Bimmosizein (3a QR-kKomom abo
mocuaaHHaM rnk.com.ua/102335).
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§ 12. HAJIAWTYBAHHA MOKA3Y
KOMIM'IOTEPHOI NPE3EHTAUII

IcHye KinTbKa pesKuMiB MOKAa3y IIpPe3eHTallill: 3BUUalHn, pe-
JKUM JIOIOBigava, JOBLIBHUM ITOKAa3. I3 OMHUM 13 HUX BU 3HAMOMI.

3BnyaniHun pexum

AKIo mig yac TaKoro IMOKa3y HaBeCTH BKa3iBHUK MUIIIL Ha
JiBUII HM)KHIII KYTOK cjaiifa, TO 3 ABJIATHCS €JIeMeHTU Kepy-
BaHHA moKasoMm. lIpuragaiimo ejeMeHTU KepyBaHHS ITOKa30M.

NikTorpama Hin

MNoBepHeHHA Ao nonepeaHboro cnanpa (epekry)

Mepexig po HactynHoro cnampa (edekry)

BukopucTaHHs BKasiBHUKA, MapKkepa abo nepa

Bipo6parkeHHA nikTorpam cnangis gna obpaHHA
noKasyBaHOro

MacwTabyBaHHA NOKa3ly OKPeMOi YacTMHW Crlanga

IHWi enemeHTN: pexmm Jonosigauva, pexmm eKpaHa Towo

OIONSISNCOIS

Pexum pnonogigaua

g ayauTOPHOTO IOKa3y iCHYye pesXuM nomnoBimava. Iliaa
ocobm, sKa JOIIOBiJae, Ba)KJMBO HE PO3TYyOUTHCA IIiJ Yac Je-
MOHCTPYBaHHsA IIpe3deHTarlii. oA yTpuMaHHSA yBaru ayguTopii
y IPUTOJl CTaHe JOoJaBaHHS IIPUXOBAHMX HOTATOK OO0 cJIalIiB.
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YBiMKHEHHSA I BUMKHEHHS BifoOpasKeHHA 00J1aCcTi HOTaTOK
y peKuMi pemaryBaHHSA IIpe3eHTAaIlil 3MiMCHIOETHCSA KHOMIKOIO
Hotatkm (puc. 12.1). [Ina cTBOpPEeHHS HOTATOK JOCTAaTHHO B 00-
JIaCTh HOTATOK YBECTU TEKCT.

| TEPOSIM CAABA!

= HOTATKM

Puc. 121

YBiMKHEHHs IIOKa3y mpeseHTallii B pesXmMi momoBimaua
3IOIMCHIOETHCA CIOJyYeHHAM KJjaBim Alt+F5 (3 nowamky) a6o
Alt+Shift+F5 (3 nomounozo caaiida). Ilig uac moxasy mpeseHTa-
il B pexuMi momoBimaua HoTaTku BimoOpaskaioThbcA Ha eKpaHi
MoHiTOopa (puc. 12.2), ayne He BimoOpasKarThCA AJA CAyXalbKoi
ayauTopii Ha nmpoekIifitHOMYy ekpaHi (puc. 12.3). Takum umHOM,
MOJKHA UMTaTU TEKCT AOIIOBiZl 3 eKpaHa MOHiTOpa.

efleMeHTN KepyBaHHA HOTaTKMN
Puc. 12.2 Puc. 12.3
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OorinbHn noka3s

PosrasguyTi HaMu IpUKJIAAM MOKA3y Mpe3eHTaIiil Maiu abo
JiHIAHY cTPYKTYPY (CIaiifi BUBOAUJINCS Ha €KPaH IOCJIiZOBHO
OIVH 3a OJAHMUM), ab0 IOKa3 cJjaiaiB MpoBOAMBCA BUOIPKOBO
B PYYHOMY PEXKHUMIi UM 3a MOIMOMOIOI0 TillepIIoCUJIaHb.

Ilna HajaITyBaHHA MOMEePeIHbO CILNIAHOBAHOTO BUOipKOBO-
ro IOKasy CcJaiJiB y aBTOMaTUYHOMY PeXKUMi iX cJig 3rpymny-
BaTH, CTBOPIOIOYM AOBiJIbHI MOKa3u.

JloBiTbHUN MMOKAa3 — iMeHOBaHAa IIOCJiTOBHICTH 3aIlJIaHOBA-
HOTO IIOKa3dy cjaifiB mpeseHTaiii. loro 3acToCOBYIOTH, AKIIO
IOTPiOHO HaAJAIITyBaTH IIOKAa3 CJANAIB He B Till IMOCJiZOBHOCTI
Yy He B Till KiJIbKOCTi, ssKa € y (paitri npesenrarii. IIpu mpomy
3MiCT 1 MOPAMOK PO3TaIllyBaHHA CJaWIiB y caMiili ImpeseHTAaIril
3aJINMIAIOTHCA HE3MIHHUMMU.

OpuH i TOll caMUi cJIaii MOKe BXOAUTHU OJHOUYACHO B KiJb-
Ka JOBiJIbHUX IIOKAa3iB, JeMOHCTPYBATUCS KiJbKa pasiB B OJHO-
MYy OOBiJIbHOMY HOKasi a00 He AeMOHCTPYBATHCSA 30BCiM.

J Y mpesenTarii 11040 3aXMCTy IIPOEKTY 3 IMPUPOSO3HABCTBA
MOKYTh OyTH CTBOpPEHi MoBinbHI mokasu «TBapunHu», «lle-
peBa», «XBOWHIiI», «JImcTawmi» i iH.

HoBinbHUN ITOKa3 MOIAal0Th IiCJA CTBOPEHHA Ipe3eHTalrii.
Honani misuimie ciaaiiiu He BiATBOPIOBATUMYThCA aBTOMaTUYHO.
II1o6 mepelTHM A0 CTBOPEHHSA I0-

BIJIBHOTO MOKa3y, ITOTPiOHO: _

1) =a Braazmi lNokas cnangis y rpymi Rlosinbrui nokas:  f*Craopym.,
Po3nouaTy Nokas cnaingis HaTHUCHY- THZZZ'”B:"'
™ VRI:IODEKy HaCTpOIOBaHI/II/I MOKas3 i
cnangie i BuOpatu Komauxay [lo-
BiNIbHUI MOKa3;

2) vy miamoroBomy BikHiI [oBinbHUNn (o] [CHomsem]
nokas (puc. 12.4) HaTUCHYTHU
KHonKy CTBOpUTU; Puc. 12.4



§ 12. HanawmyeaHHA nokasy Komn'tomepHoi npeseHmauii

3) B3as3HauMTH HaA3BYy IIOKa3y B HacTymHOMY BikHi (pmc. 12.5),
cpopMyBaATH CHOHCOK CJAHLIB Yy TOMY IOPAAKY, V AKOMY
BOHHU JeMOHCTPYBATHUMYThCS IiJ uYac JOBLJIBHOTO IIOKa3y;

4) pmomaTu Has3BY cJjaiifjla A0 CINMCKY BHMOPAHUX CJANIIB KHOII-
Koro Hdopgatn (muB. puc. 12.5).

IIix vac HaTuCKAHHA KHOOKUW Buganutu 3i cnucky BuJyda-
€ThCs Has3Ba cJjanja.

Im'a nokasy cnangie: | JINCTAHI l

Cnagn npeseHTaLlii: Cnaingn BUGIPKOBOrO MOKasy:
1. NpupogosHaBcTBO 1. Oy6

2. BoBk 2. Tonona

4. CocHa

;o6

6. AnvHa

(¢) (3]

[ OK ] [ CkacyBatn ] _,

Puc. 12.5

Kroonku 3i cTpiikamm, IM0 MicTAThCA B OiJAHIIL BiKHaA
cIIpaBa, JAOTh 3MOTY 3MiHIOBATH IIOPSAJOK CJANIIB Y TOBLJIb-
HOMY mokasi. BogHouac caMm mopsagok cjaaiifiB He 3MiHIOETHCHA.

KepyeaHHA nokaszom npe3eHTtayii

IcHye KinbKa BapiaHTIB KepyBaHHS IIOKAa30M IpPe3eHTalrii:

® aBTOMATUYHUI — 3MiHa cJaiiB BigOyBaeThCs Uepes IeB-
HUHN IIPOMIiKOK Yacy, 3aJaHUU IIiJ] Yac PO3POOKM;

® KepoBaHuM gonosigavyem (IMOBHOEKPaHHWIT) — OoOIoBimau/
JIOMOBigauKa 3MiHIOE caaliinu MyJIbTOM AUCTAHI[INHOTO Ke-
PYBaHHS, MUIIIEIO UM PEKKMMOM JOIIOBilaua, 300paskeHuM
Ha 1HIIOMY MOHITODIi;
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PO3/AIJ1 2. Komn’tomepHi npeseHmauii

® KepoBaHUN KOopucTyBayem (BiKOHHUII) — IIpe3eHTaIlid BU-
BOJIUTLCA y BiKHi, ocoba 3MiHIOE cJIaiilii 3a JOIIOMOTOIO
CMYTW TPOKPYYyBaHHAI.
BubpaBiiu oguH i3 HUX, MOKHA YTOUHUTH JOJAaTKOBI Immapa-
meTpu y BikHi ([Toka3 cnangieB — HacTpoloBaHHA Mokasy cnangis).

Apyk npe3enTadii

Ilonpu Te 110 IIpe3eHTAIiA TPU3HAUAETHCA AJIA IIEPETTALY
Ha eKpaui, il Mmo:kHa posapykyBatu. Cnucok s BuOoOpy pe-
JKUMY APYKY Mictutbea y BikHiI [pyk (Qann — [OpykK).

3aJjIe;KHO Bij moTpeOM MOKHa BUOpaTH Take: caaildu —
IPYKYEThCA IO OMHOMY CJIAWy HaA apKyIl; sudayi — JIPYKY-
€ThCA OAMH ciaiig (abo OinbIlle) Ha apKyII i3 JaTO0 i HOMEpOM
CTOPiHKM; HOMAMKU — JIPYKYETHCA OAWH CJIAUI Ha apKyII
i momaHi 10 HBOTO HOTATKU; CMPYKMYPY — IAPYKYETHCA CTPYK-
Typa IIpes3eHTaIlil y BUIJIAAI 0araTopiBHEBOT'O CIIHCKY.

? MuTaHHA ana camonepeBipKu

1. Ak sBamycTuTu 3BUUYANHY ITOBHOEKPAHHY JIEMOHCTpPAILilo
IIpe3eHTaIlil 3 IepruIoro cjaiga; 3 IMOTOYHOTO caaiima?

2. Sk BimoOpasuTu NMpUXOBaHiI eJeMeHTH KepyBaHHS ITiJ dac
IIOKa3y mpes3eHTaIrii?

3. Hna goro morpibui HoTaTKM? AK iXx momaTwm mo ciaaima?

4. fxki mepeBarm pe:XuUMYy OOIOBimaua Ta AK HOTr0o YBiMKHYyTH?

5. IITo Taxe rimepmocuaauHuA?

6. Sk momaTu rimepmocmJaHHSA Ha cJAaWai 10 (parMeHTa TeK-
cTy abo rpadiunoro ob6’exra?

4,
BnpaBa 12

m JlomaTu rimeprocuJaHHA Ta HaAJAIITyBaTU IIePerJsaj KOM-

II’I0TEePHOI Ipes3eHTaIrii.
1. Bigxpwutite ¢aiin npesenrarii Bnpasa 11. IloxzaiiTe mo mpe-
geHTaIlii dpyeuil caaiy i3 MakeToM 3arofoBOK i 00'eKT.
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lpakmuyHa poboma 2

2. HMopatiTe mo 3arojoBKa 0pyzozo caaiiga caoBo 3MICT.
HonatiTe no dpyzoezo ciaiifna ABa PANKU TEKCTY, IO € 3a-
rOJIOBKAMU MpPembvb0o20 Ta 4emaeepmozo CJIaujiB.

HonaiiTe 1O KOMKHOTO PAAKA TEKCTy Ha Opyzomy ciaaiini
rimeprnocujiaHHs Ha BIAMOBIAHI ciaiigy mpeseHTAaIrii.

3. 3anumnriTh HOTATKU A0 MpPemvoz0 M yemeepmozo CJANIiB
Ta IIeperjsgHbTe IIPe3eHTallil0 B PeKUMi JomoBijaua.

4. CrBopith [OBiNbHUI NOKa3 npe3eHTauii, 11100 caaigu TeMOH-
CTPYBaJUCA B TaKOMYy IOPAAKY: Nepuiuil, wemeepmulil,
mpemiit, n’amuil.

. IlepernsgabTe Impe3eHTAallil0 B PeKUMi JOBiJIBHOTO IIOKAa3Yy.

. 30epexiTh (aiin i3 mpesenTarieo y ¢opmari PPTX i3 Ha-
3Bo10 Bnpasa 12.

@ Komn'ioTepHe TecTyBaHHA

BukonaiiTe TecToBe 3aBAAHHA 3 aBTOMATHUYHOIO
nmepeBipkoo Bimmosime# (3a QR-komom abo
nmocuaaHHAM rnk.com.ua/102336).

S Ot

% TNPAKTWYHA POBOTA 2
NMPOCKTYBAHHA TA PO3POBJIEHHA
BITACHOI NPE3EHTALII

3aBAaHHA: CIIPOEKTYBATHU Ta PO3POOUTU KOMII IOTEPHY IIpe-
3eHTAaIlil0 3a HaBEeJeHUM OIIMCOM.
ObnaaHaHHA: KoM roTep i3 mporpamoio PowerPoint.



PO3/AIJ1 2. Komn’tomepHi npeseHmauii

Xip po6otm
ITi0 wac pobomu 3a komn’romepom dompumyilimecv npasus 6es3nexu.

1. OOmipkyiiTe TeMy II'ATUXBUJIMHHOI Npe3eHTallii, Hampu-
KJIaJ, IIOB’SI3aHOI 3 OSHUM i3 BaIlllUX 3aXOILJICHb.

2. BigkpuiiTe TeKCTOBHUII IIPOIECOP i HAAPYKYHTE TEKCT CBOI'O
Buctyny obcsarom y 250-300 ciis.

3. OxpeMuM KOJILOPOM IIO3HAUTE B TEKCTi Te, AKUMU eJIeMeH-
TaMu ITpe3eHTaIrii ((poTo, MaJaOHKM, ayAio, Bileo TOIIO) Cy-
ITPOBOAKYBATUMETHCA BUCTYII.

4. OOmipky#iTe, ssKa KiJbKiCcTh cJaiigiB BaM IOTPiOHA OJd Cy-
ITPOBOMY BUCTYIy (He 3a0yabTe JOAATU OO OCHOBHUX CJAMIiB
Tpu mpaduuiitni: TutynbHun, Cnanpg 3micTy, 3aBepluanbHUN).

5. CmranyiTe, Ha AKUX cjaigax i AKi 00’€KTHU pPO3TAIIIOBY-
BaTHUMYTbCs, IIPOCTABTE B JOKYMEHTI HOMEpPHW BiJMOBimTHUX
cIamnmiB.

6. IligroryiiTe moTpibHi rpacgiuni, Bigeo- Ta aymiomarepiaJiu.

7. 3amycrith PowerPoint i cTBOPiTHP HOBY HOPOKHIO IIpPe3eHTa-
miro. CTBOPiTH 3allIaHOBaHY KiJIBKICTH caaiifiB i3 Bigmosin-
HUMHJ IapaMeTpaMH MaKerTa.

8. HopmaiiTe M0 KOXKHOIO cjaijga 3aroJIOBKU i TEKCTU.

9. HopaiiTe mo ciaiiaiB rpadiuHi o6’eKTu, a 3a moTpedu Bizeo.

10. Hamamryi#iTe 3arajJbHUNA AU3alfH IIpe3eHTaIlil.

11. Hamamryi#iTe nepexoau 3a KJAllaHHAM MUIIL i yacom.

12. HagjamryiiTe 1m0 KijabKoxX rpadiuHmx 00’€KTiB aHiMaIiiHi
epertu (Bxig, BuokpemneHHAa, Buxig) i3 mouaTKoM KOXKHOTO
epexty — [licna nonepegHboOro.

306epe:kiTh (haiia i3 posmmpeHHAM .pPptx i HasBow [MpakTnyHa
pob6oTta 2.

3po6iTb BUCHOBOK: IJIiA KOTO IPU3HaUeHa CTBOPEHA Mpe3eHTallisd,
y AKOMY pe:KUMi 11 Kpallie 1eMOHCTPYBaTH.



PO34In 3
TEKCTOBI JOKYMEHTWU

R

5. pAHOK, «l

es

§ 13. CoucKku B TEKCTOBOMY JOKYMEHTI
§ 14. Tabaurmi B TEKCTOBOMY IOKYMEHTI
§ 15. 3o0pakeHHA B TEKCTOBOMY IOKYMEHTI

§ 16. PopmaTu TEKCTOBUX AOKYyMeHTiB. 3D-moxesri
Y TEKCTOBOMY IOKYMEHTI

IIpakTuuna pobora 3. OmpaIoBaHHA TEKCTOBOT'O
JOKYMEHTa 3 00’€KTaMM Pi3HUX THUIIIB



noBTOPHOEMO

Bu BiXe cTBOpiOBaIM HOKYMEHTU Yy TEKCTO-
BoMmy mnporecopi Word i mpammoBajam 3 HUMH.
IIam’saTaeTe, IO OCHOBHUMU MEKCMOBUMU
00’ekmamu € CUMBOJI, CJIOBO, PeUeHHs, ad3air.

Bu BMieTe HasamToByBaTU napamempu Cmo-
PiHKU, a TaKOXK 30epiraTu TEKCTOBUU NOKYMEHT
y (paityni. Bu BiKe HaBUMJINCA BUIIJIATH MEKCMO-
8l ¢ppazmenmu Ta popmMaTyBaTH, BCTAHOBJIIOIOYU
IJIA HUX mMpudT, po3Mip, KoJip, HaKpeCcJeHHSA
TOIIO, a 04 ab3ayie — MiKab3aIHUI Ta MiK-
PAIKOBUI 1HTEpBaJM, BiACTYIIM TOIIO.

Bu osnaiiomieHi 3 npasusamu Habopy mekx-
cmy 1 3HaeTe, HAIPUKJIAL, IO IIICJAA KOYKHOTO
PO3IiJI0BOrO 3HAaKa CTAaBUTHCA MHPOMYCK, a MIepen
PO3IiJIOBUM 3HAKOM IIPONYCK HE CTaBUTHLCH.

(1)

HassiTh OcHOBHiI TeKCTOBi 00’€KTHU.

AKi mapamerpu cTOpiHKM BaM Bimomi?

SIK BUAiINTH B TOKYMEHTi TeKCTOBUU (pparMeHT?

fxi BaacTuBOCTI Mae cUMBOJI?

fki manamrTyBaHHA Mae ab3arr? .
HassiTh Kijgbka ImpaBuj HAOOPY TEKCTY.

S OUkx QO DN =

Y uybomy po3aini BU fi3HaeTeca, AK AoAaBaTy OO TEKCTOBOro
AOKYMeHTa Ta OnpauboByBaTW Taki 00'€kTW, AK Tabnuus,
CnNucok, 3o06paxeHHA, 3D-mogeni Towo. Bn HaBumTecCA
odopmnioBaTh i 36epirati B pi3HMX PopmaTax AOKYMEHTM

3 TEKCTOBUMMU i rpadiyHUMmM ob'ekTamu.

74



§ 13. Cnucku 8 mekcmogomy OOKyMeHmi

§ 13. CNMNCKN B TEKCTOBOMY
AOKYMEHTI

Yu moBoamjiocd BaM 3allMCyBaTH PO3KJIAJ YPOKiB, CKJIamaTu
CBATKOBE MeHI0 Tomio? Ix 3py4uHO momaBaTu y BUTJISALL CIHCKiB.
L]
Tunn cnuckie

TexkcToBUII IIPOIECOP Ja€ MOKJIMBICTH CTBOPIOBATU CIIMCKU.
Y posgini iTumMerbcs mpo TekcToBuii mporiecop Microsoft Word
2013 (mamxi — Word), inTepgeiic i MOMKJINBOCTI AKOTO JTOCHUTh
CXO0JKi 3 HOBimIMMm BepciAMu (mpo iHIIL Bepcil — A0TaTKOBO).

Cnucok — 1ie TMOCJIiTOBHICTH ab3aIliB TEKCTOBOTO JOKYMEH-
@ Ta, I0 MAlOTh CILJbHY ITO3HAUKY (Mapkep abo HoMmep).

OsmaitomimMocs 3i cnmmckamu pisHux TuniB (puc. 13.1).

( Y [ Ha nouatky koxHoro a63auy 1 (- IBaHeHKO )
MapkoBaHWii — CTOITb OAHaKOBMI cumBOon — [—{ -« [leTpeHKo
L ) | Mapkep J L MwuxanneHko
( )
( | [ Ha nouatky koxHoro a6sauy | | 1. IBaHeHko
HymepoBaHu | —  roam, yucna a6o nitepn || = |_|ETpevHKO
L ) L J | 3. MuxawnneHko )
( )
- N 1. Kpynn
Ha nouaTky koxxHoro a63auy 1.1. MNMwoHo
BaratopigHeauii CTOITb Oro Homep a_6o | 1.2.Puc
MapKep 3aNnexHo Bif PiBHA, 2. MaKapoHHi B1pobu
AKUN ab3al 3aMiMa€ y Cnmncky 2.1. Bepmiwenb
- - 2.2. JIoKwmHa )

Pnc 13.1
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PO341T 3. Tekcmosi 0oKymeHmMu

CtBOopenHa cnuckis

Icuye kinpka cmoco0iB o(opMJIEHHS TEKCTOBHX ab3aIlliB
SIK cunuckiB. PosrasaHbMO Bci cmocoOu, HaBemeHi Ha puc. 13.2,
a iX TyT IIPOiJIOCTPOBAHO II’ATh.

e

=i jEE QT

B===-5

3al M
Puc. 13.2

> (Il

»  CTBOpEHHS OQHOPIBHEBUX CMMCKIB
715 mepeTBOPEeHHA BBEIEHOI0 TEKCTY Ha CIHCOK MOTPiOHO:

1) BuginuTu BigmoBimHi absamm; 3HaWTH Ha BKJIaAIi OCHOBHe
y rpymi A63ay imcrpyment Mapkepn (puc. 13.2, (a)) aGo
Hymepauia (puc. 13.2, (6));

2) BiZKPUTU KOJEKIil0 KHOOKOIO V¥ 1 BuOpaTu mMOTPiOHUIT THUII
MapKepa (Homepa) ab0 CTBOPUTH BJIACHUI Mapkep (HoMmep)
KOMaHA0i0 Bu3Haumtn HOBUM mMapkep (uuciaoBuili opmar).
I cTBOPpEeHHSI CIIMCKY IOTPiOHO mepen yBeAeHHAM TEKCTY

BUOpaTU 3HAYOK Mmapkepa E ~ abo gopmam Homepa EE v —

3’ABUTHCA ITO3HAUKa mepiroro absamy. Ilicis BBeeHHA TEKCTY

i saBepinenHa ab3aly HATUCKAaHHAM KJjasimr Enter 3’aBuThbes

IMo3HAUYKa APyroro absamy, TPeThOro i T. X.

' CrBopeHHsA (IIPOJOBIKEHHS) CIMCKY MOXKHA CKacyBaTH,
e [Biui HaTuMCcHYBIHU KJjaBimry Enter abo BugaIuBIIIM OCTaH-
Hili HoMep (MapKep) KJasimmeio Backspace.

11 aBTOMATHYHOTO CTBOPEHHS CIHCKY CJIiT HA HOYATKY
abs3aImy BBeCTU CUMBOJIU «*» (OJA MAPKOBAH020 CHUCKY) abo
«1.», «1)» (19 HYMeEpoBaHO20 CIIUCKY).
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§ 13. Cnucku 8 mekcmogomy OOKyMeHmi

P CrBOpeHHA 6araTopiBHEBUX CMUCKIB

BararopiBHeBa Hymepallid Jae 3MOI'y Imo3HauaTH MapkKepa-
MU abo HOMepaMu piBHiI crmucky. A CTBOpPEeHHS CIHMCKIB 3a-
CTOCOBYIOTH iHCTpyMeHT baratopiBHeBui cnncok (puc. 13.2, ).

Ha puc. 13.3 mepimmnii, Apyruii i TpeTiii piBHI COHUCKY BUI-
JIEHO YePBOHUM, 3€JIEHUM i CMHIM KOJbOpaMHu BiJAIIOBiIHO.

1. Mepwwnn piBeHb 1. MNepwwnin piseHb
1.1. Qpyruin piseHb A. dpyrun piseHb
1.1.1. TpeTin piBeHb « TpeTin piBeHb
1.1.2. TpeTin piBeHb « TpeTinn piBeHb
1.2. Jpyrnn piBeHb b. Qpyrui piBeHb
1.2.1. TpeTin piBeHb  TpeTii piBeHb
1.2.2. TpeTin piBeHb » TpeTii piBeHb

2. lMepwwun piBeHb 2. Nepwwun piBeHb
2.1. [Opyrun piBeHb A. dpyrun piseHb
2.2.1. TpeTinn piBeHb « TpeTinn piBeHb
2.2.2. TpeTin piBeHb » TpeTii piBeHb

Puc. 13.3

MosxkHa CTBOPUTHU CIIMCKHU 3 PiBHEM BKJIQAEHOCTI He Oisbirre 9.
1 cTBOpeHHS MEHIIOTO PiBHS 0araTopiBHEBOTO CIIUCKY
npusHaueHo KJasimy Enter abo iHcTpyMeHT 3meHWUTU BigcTyn
(puc. 13.2, ), IS CTBOPEHHS BKJIAIEHOTO PiBHSA CIIUCKY —
kJaasimry Tab a6o imctpyment 36inbwuTth Bigctyn (puc. 13.2, ).

OnpayeanHa cnuckie

Y Word cniucku 3py4HO pemaryBatu Ta ¢opMaTyBaTH.
P PeparyBaHHsA CrnCKiB

s nomaBaHHA ab3aIly A0 CIIMCKY CJIiJT YCTAHOBUTHU TEKCTO-
BHI KypcOp Ha ImOYaTOK abo B KiHeIllb BiAmoBigHOro a6saily Ta
HATUCHYTH KJaBimry Enter. AG3ar aBToMaTUYHO CTaHe eJIeMeH-
TOM CIIMCKY, HyMepallii HACTYyIHUX BiAMMOBiAHO 30iJbIINUTHCA.
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PO341T 3. Tekcmosi 0oKymeHmMu

Ona ckacyBaHHA HyMepalii omgHOro ao6samy I0OTpiGHO
KJIAITHYTU MUINEI0 B MeKax ad3aIy i BUMKHYTU KHONIKY CITHC-
Ky (ouB. puc. 13.2, @—). Mo:xHa TaKOXK BUIAJUTHU HOMEP
(mapkep) coucky. s 1bOro Ha Io4yaTKy absaiy cJjijg mocra-
BUTU Kypcop i HaTuCHyTH KJaBimry Backspace — pemnra atsa-
I[iB CIMCKY aBTOMaTHUYHO NepeHyMmepyerbcsa. 111o6 ckacyBaTu
HyMepallilo KiJIbKOX a03amiB, I[i ab3amu moTpiOHO BUAIIUTU
i BUMKHYTH KHONKY CcIUCKY (auB. puc. 13.2, @—).

[I1o6 3MiHUTH HyMepaIl[il0 CIIHCKY, CJil Y KOHTEKCTHOMY
MeHI0 HOMepa BuOpaTu KoMauxay [loyatn 3aHOBO a6o [MpoaoBKuTtu
Hymepauito, abo YCTaHOBUTM 3HAaYE€HHA HymepaLil.

»  DopmaTyBaHHS CMCKIB

dopmaTyBaHHA CIUCKY Mependavyae 3MiHy BUTJIAAY MapKe-
piB i popmaTiB HOMEePiB TOIO. MapKepoM MOKe OyTU OyAb-AKUHA
cuMBoJI. II[00 3amMiHUTH HAABHUH MapKep, CJil KJIAIIHYTU II0
HBOMY ¥ BigKpuTu 3HaukoM W bibnioteky mapkepis (puc. 13.4);
BuUOpaTu IOTPiIOHUN Mapkep abo KomMaHI0I0 BusHauntn HOBUN
MapKep IPU3HAYUTU MapKep, AKUHN BiACcyTHi# y Oibaiorerri.

Il BCTAHOBJIEHHA HOBOro (hopMaTy HOMEPiB HAJIEKUTh
BUIIJINTHA TOTPiOHI ab3amu cmucKy abo KJIAIHYTU AKUNACHL HO-
Mep (AKIIO € moTpeda 3MiHUTU BCi HOMepW NEBHOTO PiBHA)
i aminuTu (popmar BimmoBigHUMM KomaHmamu (puc. 13.5).

—_ ;—- =l
= p—
= 3= !

bibnioTexa mapkepie BiGniorexa HymepoBaHUX CIUCKIB

1 a)
Hemae
v Ve Hemae | [2 6)
% 3 B)
|| >V =+
€ 3MiHNTK piBEHb CNMCKY
€& 3MiHWTK piBeHb cnucky  # BusHaunTi HOBWIT yncnhosuii popmar...
BusHauuT HOBWMIA MapKep... EZ‘ YcTaHoBUTM 3HaYEHHA HyMepauii..,
Pnc. 13.4 Pnc. 13.5
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§ 13. Cnucku 8 mekcmogomy OOKyMeHmi

MuTtaHHA ana camonepeBipku

IITo € cnuckom y TekcToBOoMy mpoiiecopi Word?

HasBiTe BimomMi BaM THIMN CIMCKiB.

HasBiTh cmmocoOu CTBOPEHHS OAHOPiBHEBOT'O CIIHCKY.

SAK cTBOpuUTU OaraToOpiBHEBUM CHHCOK i CKiJIBKU PiBHIB BiH
MOKe MicTuTu?

A MokHaA momaTu Ta/ab0 BUAAJIUTU a03aIl[y CIUCKY?
KM umHOM MOJKHA 3MIiHUTU BUIJIAA MapKepiB i/abo gop-
MaT HOMEPiB y CIUCKY?

BnpaBsa 13

OdopMuTH TEKCTOBi JaHi y BUIJIALL CIIMCKiB 3acob0aMu TeK-
CTOBOT'O IIpoIlecopa.

3amycTiTh TEKCTOBUH IIPOIIECOP, CTBOPiTh HOBUI JOKYMEHT.
3HalgiTL B iHTEepHeTI IpisBUIIa ¥ iMeHa TPbOX-UYOTHUPHOX
I'epoiB ¥YKpalHu HaAIIOr0 Yacy Ta CTBOPITH HyMepOBaHUU
CIIMCOK, PO3MICTHUBINM IIPi3BUINlA B AOBIJIBHOMY IOPAAKY.
CTBOpiTH HMI}KUE MAapPKOBAaHUM CIIUCOK i3 IIPi3BUII, Yy3ATUX
i3 m. 2.

SMiHITHP BUIVIAA MapkKepa CIUCKY, . 3uma
CTBOPEHOTO B II. 3, Ha TaKuii: ¥. * [pyaeHb
CTBOpiTh HUIKUYE NBOPIiBHEBUU CIMCOK %* Ciuenb
i3 mip pokry i BifmoOBiZHUX MicAIiB. * Jlotnid

6. ¥V cIomckKy, CTBOPEHOMY B I. 5, YBeIiThb Il. Becta
PUMCLKY HyMepallilo Ta 3amaiTe BU- * Bepe?i'.’n.)
VIS MapKepiB 3a 3paskoM (puc. 13.6).
30epe:kiTh (paiia i3 HazBoio Bnpasa 13. Puc. 13.6

M

Komn’ioTepHe TecTyBaHHA

BukonaiiTe TecToBe 3aBAAHHSA 3 aBTOMATHUYHOIO
nmepeBipkoro Binmosime# (3a QR-komom abo
nmocuaaHHaM rnk.com.ua/102660).

79



PO341T 3. Tekcmosi 0oKymeHmMu

§ 14. TABNMLUI B TEKCTOBOMY
AOKYMEHTI

YuopagkoBaHi gaHi MOKHA O(OPMUTU Y BUTJIALL TAOJIUILI.

CtBopenHa Tabnuui

Cmocobu cTBopeHHA Tabsuii y mporpami Word momamo Ha
BKJIaAIi BcTaBneHHA KomaHmamu coucky labnuuya (puc. 14.1).
P> LBnaKe CTBOPEHHA HeBenuKol Tabnui

Tabauiio 1o 8 paakiB i 10 cTOBIIIIB MOKHA CTBOPUTHU IIe-
peMinieHHAM (He mIyTaiiTe 3 npomsazy6aHHAM) BKa3iBHUKA KJIi-
TUHKOBUM IojeM Tabnuua (puc. 14.1).

P  CTBOpeHHA [O0BiNbHOI Tabnuui

TabauIll0o 3py4YHO CTBOPUTH KOMaHAOM BctaButn Tabnuuto:
y miamoroBomy BikHiI BcTtaBneHHa Tabnuui (puc. 14.2) sagatu
KiJBbKiCTh cTOBOIIB i paAAakiB i HaTucHyT: OK.

BCTAB/EHHA | BcragneHHsa Tabavui ? X
ac] @ @ ' Po3mip Tabauui 5
1 3o6paxeHHs OunadHoBi Qirypu KinbKicTb CTOBHLliB' 4 E
_I 306paxenta - = '

Ta6nuuna 4x3 R - [a]l
. Kinpkicts pagkie: 3 o
EEEREEEE _ | &2
1l ABT0406ip WKPHHK CTOBNUIB

—1 = = ® [noc_rjﬁua:' Asto jll

;: 1 L] O 3a ewmicrom

EH Bcraswmm Taéamuo... O =

33 LUMPHHOKO BikKHA

% Hakpecautu Tabauuto

Eh [epersoputy Ha TaBAMLO.., D 3a NPOMOBYAHHAM ANA HOBKX Tabanub

% EnextporHa Tabauua Excel ’ ]

Excnpec-tabauui » OK CKEIC}'BETH |

Puc. 14.1 Puc. 14.2



§ 14. Tabnuyi 8 mekcmosomy 00KyMeHMi

P HakpecneHHa Tabnuui

Tabauiio foBiJIbHOI (OPMHU MOKHA HAKPECIUTHU iHCTPYMEH-
ToM [lepo, AKUN BUKJIMUKAETHCA, SAKINO BuUOpaTu KomaHnay Ha-
Kpecnutu Tabnuuto incrpymenTa Tabnuua Ha BKJIaaii BctaBneHHs.
CrBOpeHHs TabOJUIlL IIOJIATAaE B JOAaBaHHI KJIITHHOK JOBLJIHHOIO
po3Mipy ImpoTAryBaHHAM [lepa Mo mAiaroHajbHIiN JIiHII KJIITUHKN.

' g mocaimoBHOTO IIepeMillleHHA Kypcopa KJIITHHKaMu
e Tabaumi MOMKHA CKopucTratucsa KJjaaBimamu: Tab (Ha-
cmynHa KiiTuHKa) abo Shift+Tab (nonepeduns KiiTunKa).

P [lepeTBOPEHHS TEKCTOBUX AaHUX Y Tabnumuio
I[I1o6 mabpaHUii TeKCT MEePEeTBOPUTH B TAOJUIIO, CJIiJ BU-
miauTy (parMeHT; Ha BKJaAIli BctaBneHHsa B comcky Tabnuus
sacTocyBaTu KomMaHAY [lepeTBopuTn Ha Tabnuuwo (puc. 14.3).
PosrisabMo, AK MOJKHA II€PETBOPUTHU TEKCT y TAOJIMIIO.

NepetsoprTv Ha Tatawic 7

BCTABNEHHA Posmip Tatmui

D KinwicTe cToBnuiE: 2 B
Ta&:l-mm | - KiuxicTh pAAKE: 3 2
= B ABTO40GID WHPHHI CTOBNLIE
Becragnenua Tabanui @) nociina; ABTO ==
: .
L Oaa BMITOM
—

Osa WNPHHOK BikHA

|

' |

OO
[] | [

‘_‘| ” |_"| | ” | O znax ab3auy O xpanka 3 komow

E Beraswv Tabnuwo... O siiax TaBynAL @ i |

E Hakpecawti Tabanumo

BB D&pe‘raop'ﬂlm Ha TaRAMLID.., OK  Cragysm |

Habpatn Tekct Buginutn  3actocyBatu KomaHay BcTaHOBUTU

Indopmaruka-129
OisxynsTypa‘11

Maremaruka-12

)

HatucHytn OK PO3MINbHIK
(nponyck)
. PesynbTaTt
Indopmarikal 12
Di3KyIbTypa 11
MartemaTHKa 12
Pnc. 14.3
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PenaryBanHa 1a ¢opmartyBaHHAa Tabnuyi

3MiHUTH po3TallyBaHHA TAOJUIII HA CTOPIHIII MOMKHA IIepe-
TATYBAaHHAM MapKepa HaJ BEepPXHIM JIiBUM KyTOM Ta0OJwuIli,
a 3MiHUTU po3Mip TabauIi ¥ OAHOYACHO PO3Mipm Bcix Ii KuIi-
TUHOK — MapKepa |:| Mg IpaBUM HUMKHIM KYyTOM TaOJIMILi.

»  BugineHHs B Tabnuui
Ina pemaryBanHA Ta/abo (popmMaTyBaHHA PAOKiIB, CTOBIIIIB,
KJITMHOK i MeK, IO iX YTBOPIOIOTH, iX HEOOXiTHO BUTIJINTH.
106 BUmiAMTH KJIITMHKY, TOCTATHBO Oija ii JsriBol Meski
YCTAHOBUTHU BKA3iBHUK i, KOJU 3’ IBUTLCSI MapKep (YOpHA CTPiJj-
Ka), KJaIHyTH — KJiTmHKa 3adapoyerbcsa cipum (puc. 14.4).

HaBecTtn BKa3IBHIfIK . KnatuTm BI/I)J,IJ'IeHa KﬂITMHKa
OO0 MNMOoABU YOPHOI CTPUIKKN 3a(1>ap6yETbcn cipum

x [

Ll

Puc. 144

1106 BumiIuTH KijIbKa KJIITHHOK (Xiama3oH KJIITMHOK), J10-
CTaTHBO BcepenuHi oxuiel KiaitTunku HatucHyTu JIKM i, He Big-
nycKaoum 11, IPOTATHYTH BKal3iBHUK JO0 OCTAHHBLOI KJIITHHKU
1 BigmycTuTu KHOHOKY. Posrisubmo cxemy (puc. 14.5).

HatucHyTtn MpoTArHyTU Bianyctutu JIKM
| JIKM BKasiBHUK  [liana3oH 3adapbyeTbca cipum
\J
Puc. 14.5
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Ilist BUmiJIeHHS pAAKa i/a00 CTOBIIA Tal0-
JUIi icHYIOTHh BigmoBimHi mapkepu (muB. ¢op-
garr 1). Jlnsa BUmIJIEHHS KiJTBbKOX HECYMiKHHX
KJIITHHOK yTpuMYIOTh KJjaimry Ctrl (puc. 14.6).
II1o6 3HATH BUMIJIEHHSA, TOCTATHHO KJIAITHYTU
Oyab-Ie Ha poO00OYOMY IIOJI.

P PeparyBaHHs MeX Tabnuui

PenaryBanusa nepenbavae mepeMileHHA Ta BUJAJEHHA MEXK
KJIITUHOK, 3MiHEHHSA PO3MipiB CTOBIIIiB, pAAKiB ToIrMo. [ me-
peMileHHA BEPTUKAJIBbHOI MeKi gcepeduni mabauuyi (puc. 14.7)
CJIiJ HaBeCTHW BKAa3iBHUK Ha MEKY i IicJIs IMOSIBM BiAIIOBigHOTO
Mapkepa, HatTucHyTu JIKM i mepemicTutu Me:xy.

Puc. 14.6

HaBecTn BKasiBHMK Ha Hatuchytn JIKM Bianyctntun
MeXXy [0 MoABM MapKepa i NepeTArHyT! Mexy JIKM
[+ [ ]
3 +
Punc. 14.7

g mepeMillieHHA BepTUKAJIBbHOI MeXKi pasom i3 npaeoiw
ab0 HUNMHbOI0 4acmuHow mabauyi BUKOPUCTOBYIOTh MapKepu,
poaramroBaHi Ha JiHiiinmi. Ha puc. 14.8 HaBegHO aJIrOPUTM.

HatucHytn JIKM MNepeTArnytu Bignyctutn JIKM
Ha Mapkepi MeEXy
\JgiiZ:LL Eg,..,.‘. ..,.éij,.‘.am G WO S Y, | | S S ]
1] ‘ EY
Puc. 14.8
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Axmio 3aificHIOBATH IepeMillleHHA MeXX O BUALJIeHOIl
KJITUHKE a0o AiamasoHy, TO IEPeMIiIyeThCS JIMIIe MeKa IJId
00’eKTa, BUOIJIEHOI0 OCTAaHHiM.

Bunajgenna Bciel TadauIi MoykHA 3iMCHUTHU KOMAaHIOIO Bu-
AANUTU Tabnuul KOHTEKCTHOIO MEHI0 MapKepa IepeMillleHH S
TaOMUIi, a BUAAJIEHHI MEK MisK KIITHHKAMH IIPAMOKYTHOTO
miamasoHy — KomaHgoo O6'eAHATV KNITUHKM B KOHTEKCTHOMY
MEHIO BUIiJIeHOro Aiamas3oHy. I HaBOmaku, OAHY KJIITHHKY MOJK-
Ha PO3TIIUTH Ha KiJIbKa KJIITMHOK KOMAaHOIO ii KOHTEKCTHOTO
MeHI0 Po3ginutn KNiTMHKM, BKas3aBIlIM, CKIJIBKU CTOBIIIIB 1 paAm-
KiB y III0 KJITUHKY Tpeba IIOMiCTHUTH.

BuganeHHa Oyab-AKOl MesKi MOKHA 3OiHICHUTH iHCTPYMEH-
ToM [ymKa, 1o Ha BKJanii MakeT. Bkiaaagka MakeT BizoOpaska-
€ThCA JINIIIE ITicJs KJallaHHA Ha TaOJIMILi.

fAK y:ke 3a3Havaiocs, MOKHA 3iHICHIOBATH NOJaBaHHSA Ta
BUJAJEHHA PAAKIB 1 CTOBIIIB, KJITUHOK 1 IX aiamasoHiB.

HonmaBaHHA Ta BUAAJEHHA PAMKIB, CTOBIIIB i KJITHHOK
MOKHa BUKOHATH 34 JOIOMOTIOIO:

® KOHTEKCTHOI'O MEHIO I[MX 00’€KTiB;

* BigmoBiZHUX MapkepiB (auB. opsar 1);

°* KOMaHJ KOHTEKCTHOI BKJIaAKM MakeT Tabnuui.

II1o6 momaTu HOBMI PAMOK I JTOBIIBHUM PATKOM, CJIif:
1) xaamHyTH IPaBOPYY Bif 0OpaHoro pAngka (3’ ABUTHCA KyPCop);
2) wHaTucHyTHu KJasimry Enter.

1100 momaTu pAXOK 3HM3Y TAOJMIL, CJIiJ KJIAIIHYTU B OCTaH-
Hi#i (mpaBili HMMKHIN) KJIITMHIII ¥ HaTHUCHYTU KJjaBimry Tab.

dopmatyBanHHA mex i KNiTMHOK Tabnuyi

TexkcToBUI IIPOIlECODP CTBOPIOE IITMPOKI MOMKJIMBOCTI OJd
BUPIBHIOBAHHSA BHCOTU PAAKIB 1 INIMPUHU CTOBIIIiB, 3MiHU Ha-
NPSAMKY TeKCTY B KJIITHMHKAaX, OOTiKaHHA TaOJHI[l TEeKCTOM
Tomro. O3HaioMiMoOcs 3 JeTaJaMM IIPoIllecy 3MiHEeHHS TOBIIMHU
1 KOJIbOPY Me’K Ta 3alOBHEHHA KJITUHOK IEBHUM KOJILOPOM.
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§ 14. Tabnuyi 8 mekcmosomy 00KyMeHMi

Hna ¢opmaTyBaHHA Me:K TaOJUII ITOTPiOHO:

BUIIINTHA KJITHUHKY, Aiama3oH a00 BCIO TabOJHIIIO;
BUKJINKATN KOHTEKCTHE MEHIO BHIiJI€HOI MiJIAHKU,
BUKOHATH KOMaHAY BnactusocTti Tabnuui;

y BiKHi, III0 3’ABUTHCHA, PO3TOPHYTH BKJAAKY Tabnuus
1 KJamHYyTU KHOOKY MeXi 1 3anmBKa;

BiIKPUTH BKJIAAKY MeXi Ta BuOpaTu HEOOXigHUNA THUI MeEXXK
(3a moTpebu BUOpaTU MEBHUM CTUJb, KOJip, IITUPUHY MEXK);
3a mmoTpebu BimoOpasuTu abo BUMKHYTHU (He ILTyTaiTe 3 8U-
JanenHAM) OedKi MeKi miamasoHy UM 3acTOCyBaTH BUOpaHi
mapaMeTpu 10 MEeBHUX MeXX — y YacTUHi BikHa [lonepeaHin
nepernag KJAIHyTu HeoOXimHy Mexxy (Me:xki) i kHomky OK.
s ¢popmaTyBaHHS (3aNIOBHEHH ) BUTLIEHUX KJIITUHOK Ta0-

JUII cJig BUKOHATHM KPOKU 1—4 momepegHBLOTO AJITOPUTMY.
ITorim BumOpaTu BKJIAAKY 3anNMBKa I y BiKHi, IO BiZKPHETHCSI,
3aJlaTH CTHJIb i KOJIIp, a MOTiM KJAIHyTH HOTPiOHE B CIIKUCKY
3actocyBatn fo: i kHONKY OK.

?

® ...

(G|

MuTaHHA gnAa camonepeBipkn

HasBiTh cmmocobu ctBopeHHA Tadaumi y Word.

SIK 3MiHMTH pPO3Mipu CTOBIUMKA, pAAKa, yciel Tadsumiri?
AR BUIIINTH KJIITUHKY, PAJOK, CTOBIIEIH?

HasBiTh cmocobu BuAaJeHHS MeXXKi MidK KIITUHKaAMH.

Ax BumamuTy abo JomaTH PAMSOK UM CTOBIEIb Y TAOJIMILL?
AKX 3MIiHMTH KOJip MeX i 3aJIMBKU KJIITUHKMN?

BnpaBa 14

Bukonaru 3aBmaHHA.

3anycTiTh TEKCTOBUH IPOIECOP, CTBOPITH HOBUIM JOKYMEHT.
3HaUITh B iHTEPHETI YMCJIOBI 3HAUEHHA NECATKOBUX IIpe-
¢ikciB Mimxxuapomuoi cucremu ommuuilk (CI): Kimo, mera,
rira, Tepa, mera, i 3aOUINITh Y JOKYMEHT.
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3. CrBopiTs Tabauiio 3 7 pAAKiB i 3 CTOBHIIIIB.
4. O0’emHaliTe KJIITHHKM BEPXHBLOTO PAAKA TAOJIUIL Ta BIIU-
IIiTh Ha3By Tabauii: [pedikcn KpaTHUX OANHMUUD.

Bubepits Taki mapamerpu: mpudt — Times New Roman;
po3Mip — 14; KOJip — CWHIN; HaKpecJeHHA — MXUPHWUN;
posTalryBaHHA — MO LEHTPY.

5. Yummites pami B Tabaumio. BubepiTh Taxki mapamerpm:
mpudTt — Times New Roman; poamip — 14.
BigdopmaryiiTe Hanucu, MeKi Ta 3allOBHEHHSA KJIITUHOK 3a
HaBeJleHUM 3paskoM (puc. 14.9). 3amicTh 3ipo4oOK yHHIIITH
3HaAYeHHs, 3HaljgeHi B 1. 2.

6. 3MiHiITHL MIMPUHY CTOBIIIIB Tabaumi 3a 3paskoM. Ilepemic-
TiTh TAOJMI[I0O BHM3 i 3aIUIIITL HAJ HEO CBOl IIpi3BHIIe,
iMm’a Ta KJac, BiAIleHTpyHTe.

PosramyiiTe TabJIMII0 IO IEHTPY CTOPiHKU.
30epexkiTh (paits i3 HasBow Bnpasa 14.

-] 3 F ]
a Cymutinna Jlina 6-B knac
i Ipediken kKpaTHUX OIMHULD
Neo Ipedike MHOKHUK
” 1 Kio skeokosk ok ok ok
' 2 Mera skeskosk sk skeosk
B 3 rira skskock sk skosk
% 4 Tepa skeokok ok ok ok
k 5 nera 1000000000 000000
Punc. 14.9
Komn’ioTepHe TecTyBaHHA
[=] #2 [m]

BukonaiitTe TectoBe 3aBIaHHA 3 aBTOMATHUYHOIO i
rmepeBipkoio Bixmosimeit (3a QR-kKomom abo & c@
nmocuyaaHHaM rnk.com.ua/102661).
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& 15. 30BPAXEHHA B TEKCTOBOMY
AOKYMEHTI

TeKcTOBUI JOKYMEHT 3a3BUUAll 3A€THCS OiIbII IIpuBabIN-
BHM i 3p0O3yMiJinM 3aBOAKM IIPABUJIBHO FiOpPAHUM iJIOCTPAIiAM.

Tunn 3o06paxeHn

TekcTOBUM IIPOIlECOP M03BOJISIE BUKOPUCTOBYBATHU 1JIIOCTpA-
il pisaux Tumis (puc. 15.1). ITounuaroun 3 Bepcii 2016 y Word
€ MOXKJMBICTHL YCTABJIATH B JOKYMEHT HiKTOrpaMu # 00’eMHI
3o0paskeHHs (puc. 15.2).

! BCTAB/EHHA l BcraBnieHHA
. B ' D oirypu ¥ I3 SmartArt
D g ad .
= il 27 Mikrorpamu i[.ﬂlarpaua
3o6paxenna Ownaiinosi Qirypn 3o6paxeHHs . -
306paxenna B v ®3D-Mo.qem ¥ @i 3HiMOK ekpaHa ¥
ImocTpauii | ImocTpauii
Puc. 15.1 Puc. 15.2

OsHaiiomiMocsa 3 iHCTpyMeHTaMHU BKJaAKMW BCTaBneHHA rpy-
mu Inoctpauii. Posraaapmo Tabauirio:

Burnap Ha3Ba LLlo BcTaBnseTbCA
3o06paxkeHHA 3 ¢annis komn'totepa abo
a 306pakeHHs | - P ¢ P
iHTepHeTy
MpocTi ¢irypn 3 MOXNUBICTIO 3MiHEHHA
@ Qirypn Ta CTBOPEHHA HOBUX ¢iryp 3acobamm
BEKTOPHOro pefakropa
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SaKiHYeHHs mabauyi

Burnag Ha3Ba LLlo BcTaBnA€ETbCA
HaouHe nopaHHA pi3HUX npoueciB, 3B'A3KiB,
ﬁ SmartArt . A P Pou
CMnCKiB TOLWO
ﬂl Niarpama Mobyposa piarpam, rpadikis Towo ana
I P rpadiyHOro NofgaHHA AAHUX
3HIMOK 306paxkeHHA BikKHa 3anyLleHol nporpamu
&+ eKpaHa abo ¢parmeHTa ekpaHa
'0 . padiuHe nakoHiuHe BigobpaxkeHHa inen,
c) likTorpamn pad AodP A
MOHATb TOLWO
O6’eMHi 306pakeHHA OO'EKTIB i3 MOXUBICTIO
@ 3D-mogeni | ix nepernagy B pi3HMX MPOCTOPOBUX

MONTOXKEHHAX

BcraBnenHa 3o6paxeHb

aJITOPUTM.
1.

2.
3.

4.
5

Poarimaubmo, gKi iCHYIOTH citoco0u BCTaBJIeHHA rpadgivHOro
300paKeHHsI B TEeKCTOBUU JOKYMEHT.

P YcTaBneHHs 306paxkeHHA 3 dally Ha Komn'loTepi

IIna BcTaBiaeHHA 300paskeHHs 3 (haimy, 30epekeHOro Ha
KoMO’oTepi abo 30BHIIITHBOMY HOCii, BUKOPUCTOBYIOTH TAKUM

YcraHoBuTu Kypcop (KJIaIlHyTH) Ha MicIi po3TamnryBaHHS
MaOyTHBOTO 300paKeHHH.

HartucuyTu xHOUIKY 300pa)keHHs Ha BKJIaAIli BcTaBneHHs.
Y BiKHI BcTaBneHHA pucyHKa, 110 BiIKPHUETHCS, 3HAUTHU Ta
KJIAHYTU MOTPiOHUN rpadiuHmit (aiii.

Y BikHI BcTaBneHHA puUCyHKa HATHUCHYTU KHOIIKY BcTaBuTw.
3a 3aMOBUYBAHHAM 300pasKeHHs BCTABJISIETHCA AK €JeMEHT
TeKCTy. TeKCTOBUU PAJOK Ha MicCIli Kypcopa JOTIOBHIOETHCA
300pasKeHHSIM, Haue TEeKCTOBUM CHUMBOJIOM.



§ 15. 306paxeHHa 8 mekcmosomy OOKyMeHMi

P YcTaBneHHsA 306pakeHHA 3 iHTepHeTy
AnropuTMm ycTaBiIeHHS 300paskeHb 3 iHTEPHETY CXOKUl i3
MOIIePeIHIiM aJITOPUTMOM, IIPOTe IIOIIYK BigOyBaeTbcsA 3a MO-
IIOMOTOIO TIOIITYKOBOTO BikHa 300pa)eHHs 3 IHTepHeTy. A cawme:
1. KaampyTu Mmiciie po3TallyBaHHsS 300paKeHH.
2. Harucuytu kHONKY OHNanHoBI 306paeHHs (guB. puc. 15.1).
3. ¥V BikHI 300pakeHHA 3 |HTepHeTy 3HANTU Ta KJIAIHYTU IIO-
TpiOHe 300pakeHHs, a HMOTiM KJjamHyTu BcrtaButn.

IlogiOHMiT anropuT™M IPUIATHUI i AJA BCTABJEHHS ITiK-
e TorpaMm y TekcroBuii mokymeHT Word Bepciit 2016—-2021.

P YcTaBneHHA 300pakeHHA MepeTAryBaHHAM i KOMitoBaHHAM
3o00paskeHHA 3 IHIMUX BiAKPUTUX HA KOMI IOTEPi JOKYMEH-
TiB i/a00 CTBOPEHUX iHIIMMU TPUKJIATHUMU IPOrpaMaMU MOK-
Ha BCTaBUTU B JHoKymMeHT Word y Takwuii ciocio:
® 0es3mocepenHiM HepeTATryBaHHSIM (DpParMeHTiB i3 OJHOTO
JOKYMEHTa OO0 1HIIIOro 3a momomMoroio mwuimi (pmc. 15.3);

OCHOBHE | BCTABMEHHA  KOHCTPYKTOP :
B E S O Lewymentl - Word 7 M= 0O X
e | Calibri (O o L R = >
& 85 [Calir (Ocrommi rexc - | | y OCHOBHE  BCTABAEHHA  KOHCTPYKTOP | POIMITKACTOPIHKM | Nocwi»
B | MK O-atex; ¥ | B === : 1
Ef"d'!“m ¢ @ s mems | B e me LH [2 Opigrrauia = == Biacryn _Im_e_psan | i,
BiPomipr - o  I[IEl0m
Eydep oBuiny & WpwhT & Aszad Mons : . ! pg TR
. = ¥ 5 = 3 = 5 = . » EE Croenyi~ [ '—_?E o .__f:fm_ |
Napametpn cTopisem = ABsay o o
L Z o1 z 3 g 5 & ¥ g .3 [ P 1] R o |

~ MNepetartn

KINbKICTh CAIB:

Microsoft Word

KnbKcTe ChiB: 0 [

CTOPTHEA L 131

Microsoft Word

Puc. 15.3
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® 3a gomomorormo Oydepa oOMiHYy 3 BHKOPHCTAHHAM KO-
MaHJ KOHTEeKCTHOT'O MeHI0 BumijieHoro 00’ekTa KonitoBatu,
Bupiszatn, BctaButn abo cmonyuemuamu kjasimm Ctrl+C,
Ctrl+X, Ctrl+V (puc. 15.4).

Hamantosatn Bupginutn CkonitoBatu (Ctrl+C) BctaButn (Ctrl+V)

A KOHCTRYKTOP  POSMITKACTOPHKM  MIOCKI s ’
7] | —!
. & Q| ||B [ =T

L

Bignbpawenen Macurab Biswa  Maxpocn
Maxpooa
mou

E}

Bl -

= 123 137 ¥ 158nkc T 14 & 38nec 100% (=)

Microsoft Paint

Microsoft Wor

+ 100%

d

Puc. 15.4

3BUUaMHO, IO MepejliueHi cmocoOu BCTaBIAHHA IpaiuHUX
300pakeHb MOKHA KoMOimyBaTtu. {14 11bOro mOTPiOHO:

1) BmaliTm B iHTepHeTi 300parkeHHsA MOTPiOHOTO CTHJIIO Ta
pO3Mipy, BUKOPUCTOBYIOUM 3BUUHUN Opays3ep i IIOIIYKOBY
CHUCTEMY;

2) BigKpuTU 300pa'KeHHA IJA IepPerjadany;

3) ckormioBaTu 300pakeHHA B Oydep oOMiHy abo 30eperTtu
y (haitsi KomaHIaMU KOHTEKCTHOT'O MEHIO;

4) vycraBuTu 300pa’KeHHS B JOKYMEHT OJHUM i3 3a3HaUYeHUX
cocobiB.

Ha pwuc. 15.5 npointocTpoBaHO, AK CKOPUCTATUCA KOMOIHO-

BaHUM CIOCOOOM yCTaBJIeHHS rpadiuHuxX 300paKeHb.
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3HanTn 306pakeHHs Bigkputn 36eperty abo ckonitoBaTu BctaBuTu

Google Chrome Microsoft Word

Puc. 15.5

OnpayioeanHa 3o06paxeHb

Burnan ycraBieHux 300paskeHb He 3aB)KIU BiAIoBimae 3a-
aymy. ToMy BapTo HaBUMTHCS HAJAIIITOBYBATH iX IIapaMeTpH.

P 3MmiHeHHA PO3MipiB 306paXKeHHs

Poamipu 300paskeHHS MOKHA 3MIiHUTU II€PEeTATYBaAaHHAM
BIITIOBITHUX MapKepiB, AKi posTamioBaHi HABKOJIO HBOTO.

306paxkeHHsA Mapkep Lia

9 Mapkepn NponopuinHOl 3MiHKU PO3Mipy
& -5 | 306paxeHHs

+++ Mapkepwn [OBINbHOI 3MiHU PO3Mipy
3006pakeHHs

@ Mapkep obepTaHHA 306pa)keHHA HaBKOJO
LeHTpY (NnepeTuHy JiaroHanen pamku)

HanawTtyBaHHA 0OTiKaHHA 306paeHHsA
TEKCTOM

bl
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SaKiHUeHHA mabauyi

306paxeHHA Mapkep Hin

'-I-' Bka3iBHUK nepeMileHHA 300pakeHHA

‘1’ [To3HaueHHA I'IpI/IB’FI3KI/I OO TEeKCTy

g moaBu MapKepiB 300paskeHHA Ta MOro KOHTEKCTHOI
e Briaaaku QopmaT 300paKeHHsS HNOTPiOHO KJIAITHYTH.

P O6TUHAHHA 300paKeHHA
IITo6 oOpizaTm yacTMHY 300paKeHHS, CJiJl CKOPUCTATUCS
incrpymenramu JI O6TuHaHHA. ITix dac oro sacTocyBaHHA Map-
Kepu 300pakKeHHs 3MiHIOIOTH CBill BUIJIAMN, a IXHE IIepeMilleH-
HA Ja€ 3MOTr'y IPUXOBYBATHU YaCTUHU 300paskeHHA (puc. 15.6).
OT:xe, posrasgHbMoO puc. 15.6 yBakuiime.

Jlo 06TnHaHHA Y npoueci Micns 3asepLnnn
(KnauHynu OBTUHaHHS 0b6TUHaHHA 0b6TNHaHHA
no 306paeHH!0) (nepeTArHynn (BignycTVAN (knauHynu nosa

mapkep) KHOMKY) 300pakeHHAM)

Puc. 15.6

Ilig yac oOTMHaAHHA MOYKHa OJHOYACHO 3MiHIOBATH PO3Mi-
pu 300pasKeHHs Ta ImepemilmyBaTu oro. Iliasa 3aBepiieHHSA 00-
TUHAHHSA TOCTATHBO KJIAIIHYTH I103a BHOPAHUM 300paKeHHIM.
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O6pisane 300pakeHHs 30epiraeTbcs B JOKYMEHTI B IIOB-
@ HOpoO3MipHOMY BUTJAAL. BiTHOBUTU MOYATKOBUI BUTJIAL
micasa o0TuHaHHA MOkHA iHcTpymMeHTOM JI OOGTUHaHHA.

P O6TiKaHHA 300parkeHHA TEKCTOM

3a 3aMOBUYBaHHAM 300paKeHHS BCTABJISETHCA B JOKYMEHT
SAK eJIEMEHT TeKCTYy — CUMBOJI. Il HajamiTyBaHHA OOTiKaHHSA
300pakeHHsI TeKCTOM BUKOPUCTOBYIOTH iHCTpyMeHTHu |#&| OO6Ti-
KaHHA TeKCTOM. Ix Mo/kHa 3HAiiTH HOPYdY i3 MapKepaMu 300pa-
JKeHHsI a00 B KOHTEKCTHOMY MEHIO 300parKeHHs, a00 Ha HOro
KOHTeKCTHi# BKJanmi Qopmart y rpymi YnopagkyBaHHS.

PesyabpraT B3aemomii 300paskeHHS 3 TEKCTOM 3aJI€KUTh Bif
3aCTOCOBAHOTO (popMaTy OOTiKaHHS.

Iaji B TabauIli HaBeIeHO MesIKi iHCTPYMEHTH HaJIAITyBaH-
Hs 0O0TiKaHHSA 300paKeHHA TeKCTOM (3a IIPUKJAA Y3ATO YPUBOK
ITaBHBOI KO03aIlbKoOl micHi «Posmmincsa KpyTi OeperKkeuri»):

[HCTpymeHT Mpuknag
L]
N iy i e .
E— Ol y nysi yepsoHa KaguHa noxununacs;
Y TeKcTi ‘ f | =]
O L 0
I VS
g ]
Yozocb Hawa cnasHas o &YKpaiHa 3axypunacs.
A MU myto 4ep8oHy KasluHy hiditimemo;
A Mu X ceoto c1asHy YkpaiHy po3ssecesiumo!
I
. . v .
=M= Ol y nysi YepsoHa KaauHa ngCS‘\\:ununac,q;
— O o O = .
HaBkono Yoeock Hawa cnasHdal e [Y7 |diHa 3aXypUnACA.
paMKu A MU myro 4epeoHy : | KanuHy nioitimemo;
o s o .
A MU X C80I0 CJIABHY | # - @P... | YKpaiHy possecenumo!
i Ii‘@
o o) o]
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SaKiHUeHHA mabauyi

MNepen TekcTom

IHCTpymeHT MNpuknag
- Ou y ny3i 4yepgoHa Kan noxusnunacs;
N Y SIy31 dep .
— Yozocb Hawa cpasHa YkpaiHa 3axypunacs.
3ropw Ta : | =
3HU3Y
A mu myio qepe%Hy KCU'IUHy nlauﬁnemo
A MU X ceoto c/1asHy YKpaiHy po3secesiumo!
E== ¢
— Ou y ny3i yepsoHa Kap :
3a TeKCToM Yoeocb Hawa cnasHa YKpalHa 3
A MU My 4epBoHy K
A MU X C8010 C/IABHY |
E== ¢
— x —

Oll y ny3i uepeoHa Kadj g T[E

Yoeocb Hawa CﬂGBH(J

A MU Myi0 4EPEOHY KT pcpee™

A MU X C80I0 ClIagHY | Mg
e O

»  HanawTyBaHHS po3TallyBaHHA 300paXKeHHs
3o0paskeHHsI MOJKHA mepeMilysaTtu neperaryBanuaam JIKM.

VY pasi HaBegeHHs Ha 300pa’KeHHs BKa-
3iBHMK HaOyBae Takoro Burisany: <. Ile
CBiIUNTEL IIPO T'OTOBHICTH A0 BUALIEHHS abo
nepeMilleHHsd.

SKmIo 300paskeHHs HepeMiCTUTH IIpa-
BOIO KHOIIKOIO MMUIIIi, TO ITiCJISI BIAIIyCKaHHSA
3’ABJIAECTHCA OiaJIOTOBE BiKHO, Yy AKOMY IIO-

f:. MepemicTnTy
D@ KonitoBatu

CkacyBaTtu

3B'a3aTun

TpiOHO BuOpaTm HeoOXximHy mito (pmc. 15.7).
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§ 15. 306paxeHHa 8 mekcmosomy OOKyMeHMi

AKWOo 300paHeHHs HEeMOHCAUBO 8UdiUumMU i BKa3iBHUK He
3MiHIOE BUTJIAAY B pasi HaBeJeHHA Ha HbBOI'O, TO 3aCTOCOBYIOTH
iHcTpymenT BubpaTtn 06’ektun, 1mio Ha BKJaAni OCHOBHe B rpyiri
PeparyBaHHA. SIKIIO JOKYMEHT MiCTUTH KiJlbKa 300pa’keHb, IO
IIePEeKPUBAIOThL OJHE OJHE, TO IIePeMillleHHA OJHOTO0 300pasKeH-
Ha Hajg abo Imijg iHIme B IJIOIIMHI CTOPiHKM 34iMICHIOIOTH KOMAH-
IaMM KOHTEKCTHOTO MeHIo Ha nepegril nnaH, Ha 3agHin nnaH. Ix
He MOJKHA 3aCTOCYBaTHU AJIs 300pakeHHs 3 popMaToM Y TEKCTi.

PosriisabMO mocrifoBHICTE il moemHaHHA 300pasKeHb TPU-
gyba, mura i [lep:xkaBuoro IIpamopa Ykpaiamm (puc. 15.8)
IJIs OTPUMAaHHS 300pakeHHs 3a 3pasdkoM (puc. 15.9).

Puc. 15.8 Puc. 159

YcraHoBuMO O Bcix 300pakeHb (popMaT OOTiKaHHS
TekcToM [lepep Tekctom. IlepemicTuMo iX A0 MEPEeKPUTTA
IS BUSHAUEHHS PO3TANIyBaHHSA Ha ILJIOIWHI CTOPiHKU

(puc. 15.10).
KomangamMu KOHTEKCTHOT'O MEHIO IIOCYHEeMO 300parkKeHHs
Tpusyba Ha IepeaHill miaH, mpamopa — Ha 3aaHii.

Croosryunmo iX IJis YyTBOPeHHA MaJjioHKa (puc. 15.11).
3pobuMo mIpo3opuM 0Oijse TI0 300parkeHb KOMAaHI0I0 YCTa-
HOBUTK Npo3opun Konip iHctpymeHTa Konip, mio B rpymi
HactpotoBaHHA Ha BKJaxaii Popmar.

106 omHOYACHO ITOBEPHYTH TPU 300parKeHHA, BUIIJINMO
ix, yrpumytoun kaasimty Ctrl, i 3acTocyemo komauzgy Ipy-
nyBaT 3 KOHTEKCTHOIO MeHIO 300paskeHb (puc. 15.12).
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Puc. 15.10 Puc. 15.11

Ha nepepguiii | Hepes | Hasxono
nnah  (TEKCIGM| pamkn

Crwns  Zammexa Kosmyp
o8 N

Mowyk y MeHo

| X Bupisam

E@ Konimosamm

fﬁ MapameTpy BCTABNEHHA:

7 &

8 Foynysam > | I [oyaysam
T Ha nepegwii nnaM b

] DL_'n Ha 3agHif nnaq >

@ [ocwaaHHs

Puc. 15.12

6. MapkepoM IIOBOPOTY MOBEPHEMO
3TrpyIloBaHi 300paKeHHsA Ha J0-
BinpHUM KyT (puc. 15.13). fdAx
faumMo, MU OTpHUMAaJH 300pa-
skeHHA J[lepsxkaBHoro Ilpamopa
Ykpainu i Majsoro [epsxaBHOTO :
lepba Ha HBOMY. " Puc. 1513
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§ 15. 306paxeHHa 8 mekcmosomy OOKyMeHMi

MuTtaHHA ana camonepeBipku

AKi Tunm 300parkeHb MOYKHA BCTABUTU B JOKYMEHT?
IlepesiviTs crmocoOu BCcTaBJEHHS 300pakeHb YV JOKYMEHT.
SK ycTaBuUTH B HJOKYMEHT 300paKeHHs 3 iHIIOro gamay?
HasBiTh (hopmaTu oOTiKaHHS TEeKCTOM 300pasKeHHS.

Yu MoKHA omHe 300pa’KeHHSA IIOMICTUTHU ITIOBEPX iHMIOTO?

Bnpasa 15

3ammycTiTh TeKCTOBUUA MPOIECOP, CTBOPITh HOBUM MOKYMEHT.
3HaWAIThL B iHTEpPHETI 300pasKeHHA COHAITHUKA (0akaHO HA
Oistomy TJi) i OIMIEHWYHOTO TOJA M ycTaBTe B JTOKYMEHT.
Ilpumimka. TemaTury 300pakeHb MOYKHA 3MIiHHUTH Ha CBill po3scy.

BukopucroByrounu nmpukaany § 15, onpaiioiiTe 300paskeHH
Ta 00’eqHANTe B OMMH MAaJIOHOK 3a 3paskoM (pmc. 15.14).

Pnc. 15.14

3rpymnyiiTe aBa 300paKeHHS B OJHE Ta IOBEPHITH HaA I0-
BimpbHUT KyT. 30epe:xiTh (haitn i3 HaszBoro Bnpaea 15.

Komn'ioTepHe TecTyBaHHA

[m] ¥ 3 [=]

BurkouaiiTe TecToBe 3aBIAHHA 3 aBTOMATUYHOIO E
nmepeBipkoo Bimmosimein (3a QR-komom abo =]
mocuJaaHHAM rnk.com.ua/102662).
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§ 16. POPMATUN TEKCTOBUX
AOKYMEHTIB. 3D-MOAEsI
B TEKCTOBOMY NOKYMEHTI

SIx Bu 3HaeTe, Iig yac 30eperKeHHs CTBOPEHOT'O JOKYMEHTAa
y Word moTpibuo 3a3HauaTu Has3By (paiay Ta Micie ioro sdepe-
JKeHHsA (AUCK, mamnky Toino). Axuil Tun daitay (popmar mory-
MeHTa) Mu BuKopuctoByBagu y Word 2013? 3a 3aMOBUyBaHHAM
craugaptauit [JlokymeHT Word (*.docx).

dopmaTn $ainie TEKCTOBUX AOKYMEHTIB

TexcroBuii mpoiecop M03BOJIsAE 30epiraTu eJeKTPOHHI mOo-
KYMeHTHU B pi3HuUX (opmarax. PopmMaT TEeKCTOBOTO JOKYMeEHTa
(bopmar ¢aitny, Tunm ¢paitny, posmmmpeHHs (ailyly) BU3HAUAE
cmoci6 KomyBaHHS HaHUX y (aiijii Ta MOKe BKas3yBaTH oIllepa-
MifHIN cumcTeMi, AKOIO Imporpamoio (aiij onparboOBYETHCS.

OsnaiiomiMocs 3 MpU3HAYEHHAM JeaKux (opmariB (daitris
TeKCTOBUX MTOKYMEHTiB. Po3riadgaHbMO TaOJMIIO:

Dopmat MNpr3HayeHHsA

36epexeHHA TEKCTY 3 NMoAinom Ha ab3auu

TXT 6e3 popmaTtyBaHHA

.............................. 36epexeHHA TEKCTY, BCTaBIeHUX
DOCX rpadiyHnx o6’eKTiB, rinepnocmnaHb,
(BOOCKOHaneHun BapiaHT) | Gopmyn TOLWIO 3i 3HAUEHHAMM IXHIX

"""""""""""""""" BNaCcTUBOCTEN i GpopmMaTyBaHHAM

36epexeHHA [OKYMEHTa 3 TEKCTOM,
inocTpauiaMn, rinepnocunaHHAMN TOWO
y BUIAAAi, NogibHOMY 4O ManioHKa, Lo
3pyyHo anAa nonirpadii




§ 16. ®opmamu mekcmosux 0okymeHmig. 3D-modeni 8 mekcmogomy 0OKyMeHmi

»  @opmar TXT

TXT — mafimpocrimuii dopmaTr TekcToBux daittis. Moro
3aCTOCOBYIOTL IJisd 30epiraHHsa TeKcTy 0e3 ¢opmMaTyBaHHS Ta
igmmx gamux. ke mporpaMHe 3a0e3ledyeHHA HeoOXimHe s
pobotu 3 (aiimamu i3 posmuperHaMm .txt? Oxpim Microsoft Word,
MOro MOJKHA BiIKpMBaATH IporpaMaMu, gKi HaBemgeHO B TaOJIMILI.

MNporpama Onwuc
;9] Hamnpocriwa ctaHgapTHa nporpama Windows,
AKa Ja€ 3MOry BBOAMTU Ta pefaryBaTul TEKCT
BnokHoT A y A , peAary '
36epirat ¢annm Ha Komn'roTepi
_-"%5 TekcToBUN pepakTop, AKUN TeX € CTaHAAPTHOI
= nporpamoto Windows i Ma€e BenuKy KinbKicTb
=== WordPad nporp . y
iHCTPYMEHTIB
[ B TekcToBUN pefakTop, AKUN CTBOPIOE MOXKINBCTb
' d» nepernAagaTy N peparyBaT TEKCTU, @ TaKOXK
bt Notepad++ | :
p nigTpumye dopmaTt NpPorpamHmMx Koais H6aratbox
MOB MpOrpamyBaHHA 1 iH.

» ®opmat PDF

PDF — cranmapTHUii (opMaT eJeKTPOHHUX TOKYMEHTIB,
Y SKOMY IOIINPIOETHCA OiJIBbIIICTh €JIeKTPOHHUX HiAPYUYHUKIB,
noci6HUKIB Tommo. Vloro BUKOPHUCTOBYIOTh, KOJIH HEOOXiZHO 36e-
pertu JOKYMEHT, IIT0 MaTUMe OJHAKOBHUI BUTJIAJ IIiJ Uac mepe-
TVIALYy Ha OyIb-sKoMYy IndpoBoMy IpUCTPoi y Oyab-akiin OC.

daiian popmary PDF morxHa BiZKpuBaTHU BLJIBHO PO3IIOBCIO-
MIKyBaHUMU nporpamamu (puc. 16.1), 6ararbma Opaysepamu.

(Por

Adobe Acrobat Reader Foxit PDF Reader Sumatra PDF Reader

Puc. 16.1
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Y dopmari PDF pemaryBanHa Ta (popmMaTyBaHHSA TEKCTY, PU-
CYHKIiB TOIII0 37e0inbIioro He nependaueno. IIpore aximo daiia
Bizkputu y Word, To maHi OyayTh IIepeTBOpPeHi Ha JOKYMEHT,
MOCTYIIHUM NIJIA pelaryBaHHA.

Hna 30epesxkenHsa nokymenta y ¢popmari PDF meobxinmHo:
1) Bigkputu BrJaAKy Pann, Bubpatum KomaHAy 3b6epertn Ak

i micme 30epiraHHs;

2) sBammcaTtu Has3By (Qaiiny y BikHi IM'a ¢anny;
3) Bamatu dopMmMaT AZOKyMeHTa y BikHiI Tun ¢anny;
4) KJamHYTH KHOIKY 36epertu.

Ilicia mporo Ha ekpaHi 3’ABUTHCA JOKYMeHT y (dopmMa-

Ti PDF, BiAKpuTHUI 3a 3aMOBUYBAaHHAM YCTaHOBJIEHOIO Ha

KOMII'IOTepi BigmoBimHOIO Iporpamoro, Hampukjaan Adobe

Acrobat Reader.

Yerasnenna 3D-moaenen

ITounnarouu 3 Bepcii Microsoft Office 2016 3’saBUIIACA MOK-
JuBicTh ycraBasaTu B nokymeHTu Word i mpesenrarii PowerPoint
3D-mopeuti.

3D-mopenb (Bim amra. 3-Dimensional — TpUBUMIpHUN) —
® 1udpoBa MOAeJIL IIPOCTOPOBOTO 00’€KTa, sIKa BimoOpaskae
1oro ¢opmy, po3Mipu, 30BHIIIIHIN BUIJIAA TOIIO.

TpuBuMipHiI MoOzesi 3aCTOCOBYIOTHL B apXiTeKTypi, IIpoOMUcC-
JIOBifi iH)KeHepil, KOMI’IOTepHUX irpax, KiHoiHmycTpii, MyJb-
THUILTiKAIil Ta 0ararbox iHIIHX cdepax JIIOACHKOI AiAJBHOCTI.
»  CrBopeHHsi 3D-mogmeni

A crampmaprHe nporpamue s3atesmeueHHa OC Windows 10,
11 moske Mmictutu rpadgiunuii pegaktop Paint 3D 3 imcTpymen-
TaMU AJIsI CTBOPEHHA TPUBUMIPHHX 300pa’keHb.

Mwu BukopucroByBaTuMeMo rotoBi 3D-momesi Aj1s1 BcTaBJIeH-
HA B TeKCTOBUU AOKyMeHT. [leranbHo 3 ocHOBamMu 3D-mopesito-
BaHHsS BM O3HAWOMUTECS B CTaAPIIiil ITKOJI.
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§ 16. ®opmamu mekcmosux 0okymeHmig. 3D-modeni 8 mekcmogomy 0OKyMeHmi

@ JIna po6oru 3 3D-mozmensmu € 6araro nporpam (puc. 16.2).

Blender 3D Studio MAX Sweet Home 3D Auto CAD
Puc. 16.2

IITo6 ycraButu 3 inTtepHery 3D-momens y moxyment Word

(Bepcia 2016 i HOBIimIi), MOTPiOHO:

1) ycranoBuTH Kypcop Ha Mmicmi 3D-mozesri i BiiKpuTH BKJIAI-
Ky BcTaBneHHs;

2) y rpyni iHCTpyMeHTiB IntocTpauii pPOSTOpPHYTU CIIHCOK
3D-mopeni;

3) BubOpatu Komauxy Ctokosi 3D-mogeni (puc. 16.3);

4) vy BikHiI 3D-mopeni 3 |HTepHeTy BubOpaTu TeMaTUKY;

5) i3 komekriii 3D-momeseit BuOpaTu moTpPiOHEe i KJIAIHYTH;

6) HaATHUCHYTU KHOUKY BCTaBuTw.

BcraBneHHA

D oirypn v 73 SmartArt
| ) Do e B roman

v3 Mikrorpamu ]l Niarpama

Tabnnus | 306paxeHHs = =

Tabnnui | BcraButn 3D-mopens iz
[t e Bt v 741 8-
_ . L
@ Ue# npucipiii... J-MUACIL DL BU
8, Crokosi 3D-MOzeni... Crokosi 3D-mogeni...

| [laiiTe BOMIO CBOIW
YABI, CKOPUCTABLUMCh

] BMCOKOAKICHUM
BMICTOM BiBnioTekun
CTOKOBMX
3D-moaenei.

Puc. 16.3 (Word 2021)
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» HanawrtyBaHHA 3D-mopgenei

Ilicnsa BcTaBJeHHsS TPUBUMIPHOrO 00’€KTa 3 HMUM MOJKHA
ImpalioBaT, AK 31 3BHYANHUM 300pasKeHHIM. 3aMiCTh OOTH-
HaHHA 14 3D-mogesi 3acTOCOBYIOTH iHCTPYMeHT [laHOpamyBaH-
HA Ta MacwTab, I10 HAa KOHTEKCTHiN BKJaxaii 3D-mopenb.

IITo6 moBepunyTu 3D-mMomenb HaBKOJO OyAb-AKOI 3 TPhOX
IIPOCTOPOBUX OCell, 3aCTOCOBYIOTH MapKep . Bin 3’aBasgerbes
B IeHTpi 3o00paskeHHA 3D-mMozeJsi micaa KJaalaHHA IO Hil
(puc. 16.4, a). Ilicna spificuerHsa moBopoty 3D-momesi JIKM
M BIAITyCKAHHSA KHOIIKM MOJEeJIb 3aJIUINAaEThCA B 1HIIIOMY IIO-
JoxkeHHi (puc. 16.4, 0, 8).

Pnc. 164  (Word 2021)

P 36epexeHHA AoKymeHTa 3 3D-mopenamu
Ilig uac 36epe:KeHHA TeKCTOBO-

ro JOKyMeHTa, crBopenoro y Word Im'A ¢al7lﬂy1
Bepciit 2016-2021 y cTaHZapTHOMY Tun daiiny: JokymeHt Word (*.docx)
dopmari JokymeHt Word (*.docx),
mio Mmictuth 3D-mopmesi, HeoOXif-
HO CJiAKyBaTH, Y BUMKHEHO pe-

AsTtopu: JliHa CymniHHa

36epiratn cymicHicTb
i3 nonepegHimun

JKUM cyMicHocTi 3 Bepciamu Word, sepciamn Word
AKI He mniaTpumyioTh 3D-momesni
(puc. 16.5). Puc. 16.5

o1 OHOBJIEHHSA MOKYMEHTa OO0 HOBIIOi Bepcili MOKHaA BU-
KoHaTu Taky kKomaunay: Qann — BigomocTti — Pexum cymicHocTi —
— [lepeTtBOpUTN.
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Axmio 36epertu moxkymenT Word 2016-2021 y pesxumi cy-
MicHOCTi 31 crapimumu BepcigmMu, To 3amictb 3D-momeri
BimoOpaskaTuMeTbCcsd 3BUUYaliHE 300parkKeHHs, a KHOIKAa
3D-mozesii Ha BKJaAIi BcTtaBneHHA cTaHe HEaKTUBHOIO.

MuTaHHA gnAa camonepeBipkn

flke posmupenHa ¢gaiiny gokymenta Word?

Ha 1m0 BmimBae (popMaT TeKCTOBOTO JOKYMeEHTA?

fka ocobsuBicTes Gopmatris TXT i PDF?

fAx 36epertu y ¢popmari PDF noxyment, crBopenuii y Word?
IIlo Taxe 3D-momenb; AK ii momaT B JOKYMEHT?

BnpaBa 16

3amycTiTh TEKCTOBUI IIPOIECOP i CTBOPiTh HOBUH JOKYMEHT.
3a MOKJMBOCTiI BCTaBTe B JOKYMeHT omHYy 3 3D-momeseit
3 iHTepHeTy Ta CKomiloiiTe, 100 iX cTajJo ABi Ha CTOPIHIII.
AGo BcTaBTe Ba MOBiIbHUX 300pakeHHS 3 iHTEepPHETY.
IloBepHiTh onHy 3 3D-mozesneit AyisA meperysany B iHIIOMY
IMOJIOKEeHHI abo ofHe 3 300paskeHb y ILJIOIUHI CTOPiHKH.

. OOpixkTe HM:KHIO YacTuUHY oAHiel 3 3D-momeseir abo 300pa-

sKeHHA. IligmumnriTe mixg HUMM, 110 BOHU CO0OI0 SBJISIOTH.
36epexkiTh (aitn i3 HazBow Bnpasa 16 y ¢dopmarax: DOCX,
TXT, PDF.

SanuiriTe i 36epexiTh y daiin BnpaBa 16.docx BHUCHOBOK
OO0 MOJKJMBOCTI pemaryBanHs Ta/abo ¢opmaTyBaH-
Ha 3D-mogmeseir um 300paskeHb y (aiimax Bnpaa 16.docx,
Bnpaea 16.txt i Bnpasa 16.pdf.

Komn'ioTepHe TecTyBaHHA

BuxkonaiiTe TecToBe 3aBAAHHA 3 aBTOMATHUYHOIO
nepeBipkoo BigmoBizei (3a QR-komom abo
nocuJiaHHAM rnk.com.ua/102663).
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4 NPAKTWNYHA POBOTA 3
CTBOPEHHA TA ONPALKWBAHHA
TEKCTOBOIro JOKYMEHTA 3 OB’€EKTAMU
PIBHX TuUMIB

3aBAaHHA: CTBOPUTH JMCTIBKY 3 PO3KJAIOM YPOKiB.
O6nagHaHHA: KOMII’IOTEP i3 TEKCTOBUM IIPOIIECOPOM, iHTEPHETOM.
Xia po6otmn

ITi0 uac po6omu 3a komn’romepom dompumyiimecv npasus 6e3nexu.

1. 3amycTiTh TEKCTOBHII IIPOIECOP i CTBOPITH HOBUI JOKYMEHT.

2. HanamryiiTe Taki mapamMeTpud CTOPiHKH: IOJA — Mo 1 CMm;
opienTarigs — anbbomMHa.

3. Bcrasre 4 v WordArt iz massoro Po3knag ypokis (puc. 1).

{ EEEE RV, SR 7 -1 Wl w B o B 0w -0 el e 5w Al s A o v

Punc. 1

4. VYcraBTe miJ HAa3BOIO JHMCTIiBKM Ta0JUII0 3 6 CTOBIIIiB
i 10 paakiB; AKIMO y Bac O-IeHHUN HaABYAJBHUM TUK-
JTeHb — 7 CTOBIIIIiB.

5. Bupginite TabiuItio Ta BCTAHOBITH TaKi mapaMeTpu: IIpU@T —
Times New Roman; posmip — 14.

6. HamamryiiTe psagku i cToBmIli, o0’e¢mHaiiTe KJIITHHKHN 3a
3pa3koMm (puc. 2).
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7. HanamryiiTe me:xi Tabsuiii 3a spasdkoMm (puc. 3).

[lpakmuyHa poboma 3

8. HaugamryiiTe 3aJIUBKY KJIITUHOK 3a 3paskoMm (puc. 4).
9. 3amoBHITH TAOJUIIO0 PO3KJIAAOM YPOKIB HJIs BCiX MHIB THUK-
Hs Ta BigdopmaryiiTe Hanucu 3a 3paskoMm (puc. 9).

Puc. 2
Puc. 3
Puc. 4
E Moe im’si: Cymuinna Jliaa Miii knac: 6-B
2 Monexinox BirTopor Cepena Yerrep I’ aTanns
I | Mamemamura
2 | YVrpaincoka mosa
3 | Aneniiicoka mosa
4 | l'eozpagia
5 | Mucmeymeo — | ——— =
6 | Piskyrvmypa
7
Puc. 5
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10. YcrasTe mig TabamuIieio cipaBa MapKOBAHWII CIIMCOK i3 PO3-
KJaJaoM A3BiHKIB: mipudt — AoBiAbHUMI, po3mip — 14; AK
MapKepu BCTAHOBITH A3BOHUKU (puc. 6).

11. VcraBre mim Tabsuiiero 3JriBa 300paskeHHs (3a MOYKJIUBO-
cti — 3D-momenp) HABUAJBHOI TEMaTHUKU Ta HaJAINTYHUTe
00TiKaHHA TEKCTOM, IIOJIOKEeHHS, PO3Mip, HaXMUJ TOIO (IUB.
puc. 6).

12. 36epe:xiTh moxymeHT 3 iMeHeM Po3knag.docx 6e3 pe:RuMy
CYMIiCHOCTI.

Moe in’s: Cymainna Jlina l Miii xnac: 6-B

Homeninox BisTopox Cepena YeTrep I’ srEmns

Mamemamura
Yxpaincvka mosa
Amnzniticoka mosa o
TI'eozpagin =, S\
Mucmeymeo = = i
dha;cynbmmia _0 lﬂ

00 | o [t | £ s o [ | N2 ypoRy

Q Mepuwmi ypou 08:00—08:45
a JApyruid ypox 08:50 - 09:35
& Tperi ypox 09:45 - 10:30
O Yersepruitypox  10:50-11:35
g ' ATWiA ypoK 11:45-12:30
LN wiocrwi ypox 12:40-13:25
£ coomui ypox 13:45 - 14:30
B BOCEMME YpoK 14:40—15:25

Puc. 6

3po6iTb BUCHOBOK: AKi CKJIAAHOIII BUHUKAJIMU IIif Yac yCTaBJICHHS
Ta HaJANITyBaHHA B TEKCTOBOMY IOKYMEHTI
00’€KTiB pidHOTO THITY: TaOJIUIlb, CIIMCKiB, 30-
OpasKeHb TOIIIO.
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CepepmoBuilie TabJIMUYHOIO IIPoOIlecopa
Pob6oTra 3 TabIMUYHNMU JaHUMHI

Tunu JaHuX B €JEKTPOHHUX TaOIHILAX
@opMysI B €JIEKTPOHHUX TAOJIUILAX
Mopeii Ta MomeaIOBaHHS

Peasizania mareMaTnuHUX MOZeJIel 3acobaMu
€JIEKTPOHHUX Ta0JINIIb

IIpaxTuuna pob6ora 4. IloOymoBa mMareMaTHYHOI MOJeJIi



noBTOPHEMO

Ilig yac pob6oTwm 3 TEKCTOBUMU AAHUMU BU
HABUYMJINCS IPAIIOBATU 3 mabiuueo — 00’€KToM,
KU CKJIAaJaeThcsa 3 PAAKIB i croBmiiB. Tabsmiri
BUKOPUCTOBYIOTH JJISI VOOPAAKYBAaHHSA MaHUX.

- = Bu HaOyam HaBUUYOK CTBOPEHHSA TaOJIUIh
y TeKcToBoMYy AOKyMeHTi. Ili Tabawmiii He mpm-
3 3 CTOCOBAaHIi /A CKJIaZHUX PO3PaxyHKiB ab0 aBTO-
MaTUYHOTO oOIIpamnioBaHHA naHux. Ilpore icHye
IIeBHA MOJKJIMBICTH pPoOOTH 3 HAHUMMU 3a [IOIIO-
MOr0o0 (pOopMy.JI.

3100yTi 3HaHHA CTAHYTh y HaAroAi mim dac
88 OIIaHYBaHHA mMabAUYHOZO0 Npoyecopa — TIPO-
rpaMu, IPU3HAUYEHOI AJA PoOOTH 3 eJIeKTPOH-

HUMU TaOJUIISIMU.

[y

IITo aBase cobor TAOIUILA B TEKCTOBOMY
TOKYMEHTi?

flKe mpusHaueHHS TaKUX TaOJIUILH?

SK ycraBuTH TaGJHUITI0 B JOKYMEHT?

Yu MOKHA 3MIiHUTU KiJbKiCThb PAAKiB (CTOBMIIIIB)?
SIK sMiHMTU IMUPUHY pAIKa (BUCOTY CTOBIIIA)?
Yy MOKHA BUKOHYBATU OOUMCJIEHHS B JOKYMEHTi?

SOt W N

Y ubomy po3gini BU O3Hanomuteca 3 TabnnyHum
npoLecopom, Ai3HaeTeca, AK peparyBatn Ta ¢opmatyBaTu
eNeKTPOHHY Tabnuuto, onpauboByBaTU AaHi. HaBumTeca
6ynyBaT maTeMaTuyHi mogeni 3acobammn TabnmyHoro
npouecopa.
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§ 17. Cepedosuiye mabnu4Ho20 npoyecopa

§ 17. CEPEAOBMUIE TABJINYHOIO
NMPOLIECOPA

Imoni mawmi B Tabauiax morpebyoTh onpaioBanuda. Hanpu-
KJIaJ[, IJIsl IOJJaHHS PO3KJaLy PYXy I'POMaJCbKOTO TPAHCIOPTY.

EnexkTpoHHi Tabnuyi

IlaHi 3pyYHO OIpPaIboByBaTH B eJeKTPOoHHUX Tadbaunax (ET).

EnekTpoHHa Tabnuusa — Ie KOMII'IOTePHEe MOJaHHSA IIPAMO-
® KyTHOI Tabuauili, KJIITUHKK SKOI MOKYTh MiCTUTH gaHi abo
dopmyin.

IHoxmi eneKTpPOHHOIO TAOJNUIIEI0 HA3HMBAIOTH IIPOTPaAMY IJISA
omparoBauua ET. Mu HasuBaTuMeMO ii TaOJIHMYHNM IPOIIECOPOM.

TabnuyHui npolecop — OpHUKJIALHA IporpaMa AJis OIIpalio-
® BaHHA JAaHUX, IMOJAHUX B €JIEKTPOHHUX TAOJIUIIIX.

OxuumMm i3 TabamuyHMX mpoiiecopiB € Microsoft
Excel (puc. 17.1, mami — Excel), skmuit BXogZUTH IO x g
KoMepIiiHoro nmakyaka Microsoft Office. YuniscrBy
MOJKHa 0E3KOIIITOBHO KOPUCTYBATHUCA HUM y CKJIa-
ni makyuka nporpam Office 365.

B OC Windows crangapTHMM € 3aOdyCcK HIporpaM 3a OOIO-
Mororw meHio [lyck. Ilua samyckry Excel B8 OC Windows 7 i maui:
Myck — Bci nporpamn — Microsoft Office — Microsoft Excel.

Puc. 17.1

Intepdeinc kopucrtysaua

IaTepdeiicu Bepciii Excel Bimx 2010 mo 2021 pory BuIryc-
Ky PpisHATHCA He3dHauHO. OTiKe, HABUMBIINUCH KOPUCTYBATHUCHA
Excel 2013, Bu J1erKo 30pieHTyeTecss ¥ y pemiTi Bepciii. IHTeEp-
(eiic Excel moxioumii mo inTepdeiicy nporpam Word i PowerPoint.
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PO3/IJ1 4. EnekmpoHHi mabnuyi

ITicna sanycry Excel Ha exkpaHi 3’aABiseTbCA IepeaiK ocTaH-
HiX JOKYMEHTiB i BIKHO IIOMIYKY OHJAUHOBUX UW.AOJOHIA.

IJis CTBOPEHHS NOKYMEHTAa 3 NOPOHHbOW MabAuUyero CJIif
BuOpaTu 1mabjgon Hoea KHura. Jlaji BigKpueThca BiKHO IIporpa-
mu. PosrissubMo HaBedeHi Ha puc. 17.2 exemenTu Bikza Excel.

@@t B B @

Knural TE - a X
HOBHE SMITKACTOPIHEW  ©OPMYNK | LAHI PELIEH3YBAHHA BAMNAL  TEAM

=X o] e e r
T Calibri - |- A === - TNepeecti Tekcr {3aranssih 7| il 1
B2l Lo T - | B oM
Bgramm o | kK O|- Sf- | - A-| == = & = | [ osenfam ra posrawysam s uentpi +| B - % oo | % £ Ymashe  Buadim A
= b ® POPMBTYBAHHF BUEIANTH =
Eyfbep obminy 7 Wpngr 5l Bupiamonaien 5 Uncao s
[41 [ X v E LJ \
A B c D E F G H I ) K L M

LEVRE SR S
M
Co—

Puc. 17.2

IIpuragaiimo cmoijbHI ejleMeHTH BiKHa o(giCHHUX IIporpam:
2 — BrJgaaxa Qann (Odic); 4 — maHegb IMTBUAKOTO AOCTYIIY;
8 — cTpiuka iHCTpyMeHTiB; 10 — MeHIO BKJIAJOK; 12 — rpymna
iHCTPpyMeHTiB; 13 — pAAOK 3arojioBKa; 15 — KHOIIKa JOBIIKU;
16, 22 — cMyru BEPTHUKAJbHOTO Ta TOPHU30HTAJILHOTO HPOKPY-
yyBaHHA BIiAMOBiAHO; 21 — PANOK cTaHy; 23 — KHONKU PEXKU-
My meperysany; 24 — 3acobu macIiirTabyBaHHS.

BikHO MicTuTh TakoX i crenudiuyHi ejleMeHTH, ITpUTaMaHHi
aumnie Excel: 1 — Homepu pAAKiB, IMO3HAUEHI HATypaJbHUMU
yucaaMu; 11 — 3aroyioBKu (HOMepHU) CTOBIII[IB, ITO3HAUEHi 3a-
3BUYail OfHicI0 ab0 KiJIbKoMa JaTHHCBKHUMHU JiTepamMu; 19 —
BKJIAIKY apKymia (BKJaIZOK MOKe OyTu Kinbka); 20 — KHOOKY
CTBOPEHHSA HOBOro apkyina. IIpo iHIimi 06’e€KTu ATUMeThC aadi.
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§ 17. Cepedosuiye mabnu4Ho20 npoyecopa

YBeaeHHa paHux

Koxkua xiiTuHKa TaOJMUIII Mae agpecy, sIKa YTBOPIOETHCS
3aroJIOBKOM CTOBHIA 1 HOMepoM paxka (puc. 17.3), Ha mepe-
THUHI AKMX BOHA poO3TallloBaHAa.

[ Ckacysatn ] [ Beig, ] [Pﬂ,qOK dopmyn ]

[ Appeca KNiTUHKK ]_TM E ’i “I'/ fo,EI,K‘L
[3aron030|< cToBMNUA ]—1—>A B C
| Homep pagka  }—1 | K| < [ Bupinena (aKTI/IBHa)]
( Kypcop | KNiTUHKa
Pnc. 17.3

SAKINO meBHY KJIITHMHKY BHUILINTH KJIAIaHHAM, TO HasIBHI
B Hi¥l maHi OyAyTh 3aMiHeHi JaHMMH, IO BBOAUTUMYThCA. 1lin
yac yBeleHHs AaHWX CTAIOTh aKTUBHUMMU JBa 3HAUKM: X i «.

IlinTBepaUTH BBEeHHA MJAaHUX y KJIITHHKY TAa0JUI[I MOKHA
KJAIlaHHAM 3HAUKa « a00 iHIIOI KJIITHHKM, a BBeIeHHA JaHUX
i3 mepexomoM [0 CyCiTHBOI KJITHHKM HpaBopyd (HUKUe) — Ha-
TUCKaHHAM KJjasimri Tab (Enter).

1106 ckacyBaTu HIIOMHO BBEIEHIi IaHi, IIOTPiOHO HATHCHYTH
KJaBimy Esc abo KaamHyTH 3HAYOK X.

IlaHi MOXHa BBOAUTH U pemaryBaTH y KJITHHIIL Ta B PAm-
Ky dopmya. Ko y BiKHI pAmoK ¢dopmyJs BiAcyTHill, TO Ha
BKJAAIL Burnag ciaig ycTaHOBUTHM ITO3HAUKY: Papok ¢opmyn.

o Tabauili Mmo:kHa gomaBaTu rpadiune sodpaskenud. [Ipu
IIBOMY 300pa’KeHHS PO3TAINOBYIOThHCS HEe B KJIITHHKAX, a «HAJ
TabJIUIeI0» OKPEMUM IIIapOM.

Anroputm momaBaHHA 300paKeHb € aHAJOTIUYHUM BiZoMOMY
BaM aJITOPUTMY BCTaBJIEHHS 300pakeHb YV JOKYMEHT 3acobaMu
TeKCTOBOT'O IIpoIlecopa.
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PO3/IJ1 4. EnekmpoHHi mabnuyi

Po6otra 3 o6’ckramu Tabnuyi

006’exTamMu TabJIUIIl € KIITUHKA, AJiala3oH, PSIAOK, CTOBIEIb,
apKyIll, KHUra tomo. Hag HMMH MOKHA BUKOHYBATU HUBKY
olepalliii: pemaryBaHHs, KOIIiIOBaHHs, BUAaJeHHsa Toiro. Ileper
IIOYaTKOM POOOTH IOTPiOHUHA O00’€KT HeOoOXiZHO BUIIIUTH.
> BupineHHA KNITMHOK i Aiana3oHis

KiaitTuHKy HafvyacTinie BUIIIAIOTH KJIAIAHHAM: OJUHAPHUM
(ysedennsa danux uu opmamysanns) abo noasiitnum (pedazy-
8aHHsA HaABHUX OaHux). KIITHMHKY Tako:X MOMKHAa BUIIJIUTU
BBeJeHHAM ii agpecu uu imeHi B moje Im'a (puc. 17.2, mosHau-
Ka 18, aye mpo me maui).

SAKIo moTpiObHO ompambOBYBATH AAaHI KiJIBKOX KJIITHMHOK
OJHOYACHO, TO MIPAaIlIOIOTh i3 Aialla30HOM.

[ianasoH — 11e CYKYIHICTh KJIITUHOK, K1 MOXKXHaA OIIpaImbo-
@ BYyBaTH AK €ouHe Iije.

1106 BUAIIUTH MPAMOKYTHUU Jianma3oH, IIOTPiOHO IIepeTsAr-
HYTH BKal3iBHUK BiJ OAHiel KyTOBOI KJITMHKHN 0 JiaroHAJbHO
MIPOTHUJIEKHOI a00 K KJAIHYTU OOHY KJITHHKY, a IOTiM i3 Ha-
THUCHYTOIO KJiaBimmero Shift — miaroHaJbHO IPOTUIIEXKHY.

Buninenuii gianaszoH mo3HavYaeThCA CipUM KOJbOPOM, OKPiM
KJITUHKY, i3 KO0l mouajsiocda BumijeHHsa (puc. 17.4).

[I1o6 BuminuTH KinbKa poO3pi3HEHUX KIITHHOK i/abo mia-
nma3oH”iB (puc. 17.5), ciuig yrpmMyBaTH HATHUCHYTOIO KJIABIiMTy
Ctrl, 106 ckacyBaTH — KJIAIIHYTH OyIb-IKY KJIITHHKY TabJIAIIi.

Motuyx cHraRMos WabroHis p

Pexomengonani nowywonl 3anwtn Blawes Ocobneri Canoa

Y

.h..uu|~i_n

Puc. 174 Puc. 17.5

112



§ 17. Cepedosuiye mabnu4Ho20 npoyecopa

»  BupineHHs pAagkis i ctoBnuiB

Ilig wac poboTHM UaCTO MOBOAMTHLCA 3MIMCHIOBATU OIeparrii
HaJ pAAKaAMU i cToBOmAMHU Tabauii. 1A BUTIJIEHHA OTHOTO
pagka (cToBmiA) IMOTPiOHO KJIAIIHYTH HA MOT0 3aroJiIOBKY (HO-
Mepi), JeKIIbKOX CYMiKHUX PAIKIB (CTOBII[iB) — IIPOTATHYTHU
BKa3iBHUK II0 ixX 3arojoBKax (Homepax). Ilig uac BumiseHHA
y IPAMOKYTHUKY 3a3HAUAETHCA KiJbKICTh PAAKIB — R i cTOBII-
nmiB — C, 110 BXOAATH A0 BHUAiJIEHOTO Aiamas3oHy (pmc. 17.6).

[BI/I,D,iJ'IeHHFI CTOBI'ILI,iB] [ Papkis y giana3oHi ]

A|B DIFIF|GlH]
1048576R x 4C |

T T

[ |

[ CroBnuiB y Aiana3oHi ]

ulbwNn(= A

Puc. 17.6

st BumijieHHAa TaOaMIi ITOTPiOHO B JIiBOMY BEPXHBOMY
KYTKY KJAIHYTHU 4[ a00 HaTUCHYTHU cloaydyeHHsa Kjasimn Ctrl+A.

36epexeHHa Tabnuuyi

g nopanwmioro Bukopucrtania ET, ax i iHoIi fokymenTu,
caixg 30epertu. [isa 1mporo Tpeba BUKOHATH 3HAWoOMi BaM mii:

1) Ha maHesi IMIBUAKOIO AOCTYITY KJAITHYTH 3HAYOK H abo
Ha BrJagni QAW subpatu Komangy 36epertu (a6o 36epertu

AK...);
2) BasHauuTH Miciie 30epesKeHHs — OJHY 3 IaIlOK Yy CIHUCKY

abo BuOpaTu iHITY, CKOPHCTABIINCH KHOIIKOIO | |,

| Ornag

3) yBecTu Ha3By (aiiny B moJsie IM'Aa danny i HaTUCHYTU KHONKY
36eperTu.
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PO3/IJ1 4. EnekmpoHHi mabnuyi

1106 30epertu HasABHMII MTOKYMEHT B iHIIy IamkKy Ta/a0o0

3 iHmmM imeHem, ciig BuOpaTum KomauHAy 36epertn fk.., 1100
IIOBEPHYTHUCA B PEKUM peJaryBaHHs 3 OyAb-AKOT0 KPOKY 30epe-

JKeHHS JOKYMeHTa, — HaTHUCHYTU KHOMNKY abo kjasimry Esc.

?

.

.

SUl A W - IQ O UL WD
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MuTaHHA ans camonepeBipku

IIlo Take emeKTpoHHA TAOAUIA i AKe ii mpu3HaAUeHHA?
IIlo Take TabauuHUil TIpoiecop?

OnuuriTh IMOKPOKOBO CTaHAAPTHUM 3amyckK Excel.

HasBiTh Kinbka crnenudiunux gaa Excel exemeHTiB BiKHA.
SIK yBecTu maHi B KJIITMHKY €JeKTPOHHOI TaOIMIli?
OnunriTes MOPANOK BUIIJIEHHS Iialla3oHY, PSAAKa, CTOBIIIA.

Bnpasa 17
OsnatioMuTHCcsaA 3 TaOJIUUYHUM ITPOIECOPOM IILJIAXOM CTBO-
PeHHsS eJIeKTPOHHOI Ta6JII/II_Ii Ta BUIiJIeHHA i1 00’€KTiB.

HamnamryiiTe 3amyck I.; - Microsoft Excel sa momomoromw sp-

JINKiB Ha pobouomy CTO.TIl, mmaHeJi 3aBJjaHb, y MeHIO [lycK.
CTBOpiTh MOPOKHIO TAOJUIIO. Y KIITHHKY B4 yBemiTh cBO€
IIpi3BUIIIE.

Buginites y Tabaumi KigbKa CyMiMKHUX PAAKIB, 3alIMUIIIiThH
y KJIITUHKY C5 KiJIBKICTH CTOBIIIB y HUX.

Buginites giamasoH, sk 300pakeHo Ha puc. 17.6. 3podiTh
CKPUHIIIOT eKpaHa.

YcraBTe 300pakeHHsT (CKPUHIIIOT) Y TaOJIAITIO.

30epekiTh JOKYMEHT i3 Ha3BOio Bnpasa 17. 3aBepImiTs po-
00Ty 3 TaOJIMUYHUM ITPOIIECOPOM.

Komn’ioTepHe TecTyBaHHA e
BukonaiiTe TectoBe 3aBIaHHA 3 aBTOMATHUYHOIO oo
nepeBipkooo Bigmosimeit (3a QR-kKomom abo 0
nmocuyjaaHHaM rnk.com.ua/102664).



§ 18. Poboma 3 mabauyHumu 0aHumu

§ 18. POBOTA 3 TABJIMYHMMWN AAHMWN

Hapg manumu Tabauii Mo)kHa BUKOHYBATH IEeBHI omepairii.
Iisnaiimocsd, AKi came.

BiakputTta Tabnuuyi

Icuye KinbKa crmoco0iB BiAKPUTTA cTBOpeHOoI Tadauiri Excel:

® 3HAWTU U BIAKPUTHU IOTPIOHWI HOKYMEHT;

e BubOpaTu (paiiyi y COMCKY OCTAHHIX HOKYMEHTiB;

e y BikHi Excel Bubparu komauny Pann — Bigkputn, 3uaiiTu
i Binkputu ET;

e y meHO [lyck (axmio apiaumk Excel saxkpimieHo B MeHIO)
POBTOPHYTHU CINCOK APJUKAa i1 BuOpaTm (pama TadJIMILi.

Ilicna sacTocyBaHHSA KOMKHOTO 3 IIMX CIIOCOOiIB BiJKPHETHCA

BUOpaHa TaOJIUIlA, 3 SKOK MOYKHA HPOJOBXKUTU POOOTY maJIi.

Oco6nuBocTi Bigo6paxeHHA AaHUX

CracyBaHHA Ta HiATBEpPAKEHHS BBEIEHHA NAHUX OO0 KJIi-
TUHKHU Taoauili Excel spificHoeThea B pAIKY POPMYJ KHOIIKA-
M X 1.

Ilicna migTBepI KeHHsS BBeIeHHS OaHUX TEKCT, KW He
BMIiIIIyEThCA B KJITHUHKY, BUCTYIIATUME Ha IIOPOXKHI KJITHH-
Ku npaBopyd (puc. 18.1). AKImo K KJIITHHKA IIPaBOPYyY TEXK
MiCTUTH [OaHi, TO «3aWBUI» TEKCT y KJITHHIL JiBOpyu Oyne
CXOBaHO 3a II IMpaBOIO MerKeio. YBeJleHl JaHI IIpu IIbOMY He
BTPAYalOThC, iX MOKHA IMOOAUUTH B PAAKY (popMy..

X v fo Mwn BnBYaeMo TabnuuHuin npouecop Excel
C D E F | G | H |

Mw BnBugemo TabnmuHun npouecop Excel
[ [ [

Pnc. 18.1
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PO3/IJ1 4. EnekmpoHHi mabnuyi

IIpoboBa wacTmHaA UYMcaa, AKa He BMIIIYEThCA B KJIITHHKY,
Oyme aBTOMATUUYHO OKpyraaTtucd (puc. 18.2, a). Aximo 1mima
YyacTUHAa He BMIIIYEThCA B KJITHHIII, TO YHCJIO MOJaBaTHMeETh-
ca B cTaHmapTHoMy Buraani (puc. 18.2, 6), a AKINO i Ie He
BIAETHCS, TO BUBOAATHCA «pelriTku» (puc. 18.2, 8).

| X ¢ fx|[1234567,89 | X v fx|[1234567,89 | X v fx|1234567,89

C D E C D E C D E
1234567,9 1E+06 ##H#

a 6 B

Puc. 18.2

PenaryeaHHa paHux

PepmaryBanua gammx y Tabuaumi Excel cxoke 3 pemaryBaH-
HAM JaHUX Y OJOKYMEHTi B TEKCTOBOMY HPOILECOPi.

Ina pemaryBaHHA HAABHUX y KJITHHII ZaHUX i1 IOTPib-
@ HO BUIIINUTHU IMOABINHUM KJaIlaHHIM.

Il BUmajJeHHA CUMBOJIIB Y KJIITUHIII MOXXHA CKOPUCTATH-
ca kJyasimamu Backspace a6o Delete, nisi ckacyBaHHS OCTaHHIX
nih — coosyuenHaMm kiasim Ctrl+Z a6o kHONIKOI0 CKacyBatn €.

Y Excel gocrymHi Tako:k omeparllii KomiloBaHHS, BHUpisaH-
HfA, BCTABJEHHS MAHUX BiAIOBIIHMMU CIIOJIYUYEHHAMM KJaBill
Ctrl+C, Ctrl+X 1a Ctrl+V abo xomMaHzaMu KOHTEKCTHOI'O MEHIO.

dopmaTyBaHHAa AaHUX

3Buuaiino, o ET mpusmaueni masa ompalfoBaHHS HaHUX
KOMII’IOTEPOM, IPOTE MIPAaIIOIOTh i3 HUMM KOPHUCTYBaUi-JIIO-
I1. YpaxoBYIOUHM I[I0 OOCTAaBHHY, AJA KPAaIOro CIPUNHATTS
TAOJIMUHUX JaHUX BAPTO IPULLIATH yBary eCTeTUYHOMY O(popM-
JeHHo Tabaumni. Ile mocaraeTbeA, HATPUKJIAL, ILIAXOM (opma-
TYBaHHSA NTAaHUX.
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»  ®opmaTyBaHHA WPUPTY
IIpuragaiimo mpu3HauYeHHSA iH-

CTPYMEHTIB (popMaTyBaHHA IIPUPTY prr— @
(puc. 18.3): 1 — cTuab HaKpecJeH- b lv|n -
HA; 2 — rapHiTypa; 3 — posMmip — — (6]

mipuTy; 4 — YCTAHOBJIEHHA MeEX
KJITUHKMN; 5 — KOJIp B3aJUuBKU;
6 — 3MiHeHHA po3Mipy IpudTy;

7 — KoJip mpudry; 8 — BIAKPUT-

TS BiKHA HaJAIITyBaHHSA HIPUQPTY.

»  BupiBHIOBaHHA AaHUX Y KNiTUHLUI
TexkcT y KJITHMHIII aBTOMATUYHO BUPIBHIOETHLCA 3a JIIBUM

KpaeMm, a umcjia — 3a npaBuM. I11o00 3MiHMUTH BUPIBHIOBAHHSA

BMiCTy, ITOTPiOHO CIOYATKY BUAIJUTH KJIITHHKY (OOMHaAPHUM

KJamanaaMm!) abo miamasoH, a TOTIM CKOpHCTAaTHCS BiAIIOBim-

HUMU iHCTpyMeHTaMmu BKJIaAKuU OCHOBHe rpynu BupiBHIOBaHHA.

»  Bubip opieHTaUil BMICTYy KNiTUHOK
IHoxi sanmmcu B KJIiTMHKAaX TaOJMWIII JOBOAUTLCSA IIOBEPTATH.
IITo6 moBepHYTHM 3amuc HA AOBiIBHUN KYyT, MOTPiOHO:

1) vy cuucky &~ Bubparu komanay OopmaT BUPIBHIOBAHHA Kili-
TVHKM a00 POSTOPHYTH BiKHO HaJANITYyBaHb 3HAYKOM [Y4,
a00 B KOHTEKCTHOMY MEHIO KJITHMHKHN BUOpaTH KOMAaHIY
DopmaT KNiTUHOK;

2) vy BikHiI QopMaT KNITMHOK BiIKPUTU BKJIAAKY BUpiBHIOBAHHA;

3) vy Omomi Opi€HTauia 3agaTt KyT IIOBOPOTY ab0 MePeTATHYTHU
Mapkep Hanuc Ha moTpiOHMM KyT i HaTucHYyTHU KHOIKY OK.

»  YcTaHOBNEHHA GpopMaTy 3a 3pa3Kom
I[I1o6 3acTrocyBaTtu (popMaAT OAHIET KIITHHKM M0 iHIIUX,

He 3MIiHIOIUYM iXHLBOTO BMICTy, CJIif BI/II[l.TII/ITI/I KJITUHKY # Ha

BKJaaIli OCHOBHE KJAITHYTU KHOIIKY "\ IIPOTATHYTH BKa3iB-

HUK II0 KJITUHKAaX, AJd AKX IOTPiOHO 3acTocyBaTu BUOpaHUM

dopmar. Haa GaraTopaszoBoro BaCTOCVBaHHﬂ dopmaty 3a 3pas-

KOM CJIiJ ABiUi KJIAITHYTU KHOIKY “b oA cKkacyBaHHA — Esc.

117



PO3/IJ1 4. EnekmpoHHi mabnuyi

1106 3MiHMTH IIUPUHY CTOBII-

1A (BHCOTY pAIKa), JOCTAaTHBLO IIe- J Wnpnna 8,09 (96 niKcenb)\
PEeTATHYTU HMOT0o mpaBy (HUIKHIO) A Aldh B |
MKy B PANKY (CTOBIIL) 3aroJOB- 1 ‘BVICOTa 14;40 (24 I'IiKCéJ‘Ib)‘
KiB — BUBOAATBHCA NOTOTHI Po3Mmi- ‘ ‘
pu: y OyHKTaX i miKcemax — IJd

PAOKiIB, Y CMMBOJAaxX 1 miKcelax — MepeTaryBaHHsA MeXi ]

IJIST CTOBIII[IB 3a 3BUYAWHOTO pe-
sKumy neperaany (puc. 18.4).

?

.

)

— IQ QUi O DN =

443.
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Puc. 18.4

MuTtaHHA gnAa camonepeBipKu

OnuniiTe cmocodu BigKpUTTA 30epeskeHOl TAOIMITI.

fK cxkacyBaTu yBeAeHHS JAHUX VY KJIITHHKY?

Ax mobaumTu maHi, AKi He moMicTuaucsa B KJIITHMHIT?
SIK BUPIBHATM BMiCT KJITHHKUW; AK HOr0 MOBEPHYTHU?
SK 3MiHUTU ITUPUHY CTOBHOIA (BUCOTY pAAKA) TaOJIUIL?

BnpaBsa 18

OsnaiioMmuTHCs 31 crrocobaMu OMpAaIIOBAHHSA HAaHUX B eJIeK-
TPOHHIN TAOJJIMITi.

3amyctiTh Excel. CTBopiTh HOBUH HOKYMEHT i3 IOPOIKHBOIO
Tabsumner. 3aToBHITHL TabauII0 3a 3paskoMm (puc. 18.5).

B1 il X v fx|/Mpizeuwe, im's, no 6aTbKosi
A B C D E F
1 | Homep |lpisBuwe| fata

Puc. 18.5

3meHIIiTh, yTpudi mupuHy cToBIIliB A i C (puc. 18.6). Homy
TEeKCT Yy CTOBIIi A BUIHO He HOBHiCTIO, a Y C — IIOBHiCTIO?
30iaBIIiITh yII’ATEPO BHCOTY IIEPIIIOr0 PAAKA Ta BUETBEPO
mupuHy croBuIid B. 3anmoBHiTh 4 KaiTunku IIIB ogHOKIAaC-
HUKIB i OMHOKJIacHUIh 3a 3padkoM (puc. 18.7).



§ 19. Tunu OaHux 8 enekKMpPOHHUX Mabauysax

Hata| O

wa, NO 63’\'\:\403‘
MpizBniie W

TMm®mZO0O I (>

lMempenko lMempo lNemposuy
leanyyk leaHHa leaHisHa
CymninHa JliHa boz0aHieHa
boliko OneHa BikmopieHa

A A B c|p
1 |Ho| Npi3suwe |daTa

v WiN (=

Pnc. 18.6 Punc. 18.7

4. 30epe:xiTh (aiiyn i3 HazBoio Bnpasa 18. 3asepnriTe poboTy.

m Komn'ioTepHe TecTyBaHHA e E
BukxonaiiTe TecToBe 3aBNAHHA 3 aBTOMATUYHONIO | muHpe
nmepeBipkoo Bimmosime# (3a QR-komom abo &

mocuJiaHHAM rnk.com.ua/102665).

& 19. TN AAHNX B EJIEKTPOHHWMX
TABJIMLUAX

Tabsuiiss MosKe ompalboByBaTu naHi pisHux tumis. Turisa-
I[i JaHUX A€ 3MOTY PallioOHAJIbHO BUKOPUCTOBYBATH IIaM’ ATh,
BimoOpaskaTu AaHi B IPUHAHATHOMY (opMaTi, a TaKOK KOPEKT-
HO OIpallbOBYBaTH JaHi Pi3HUX THIIIB.

Knacundikayia tnnie aaHunx

3a ocobamBocTamMu noxaHHA B ET pospisHAOTH Taki maHi:
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PO3/IJ1 4. EnekmpoHHi mabnuyi

Tun paHmx Onuc

TekctoBi | JaHi nogaHo y BUrnafi CUMBOJIbHOTO pAAKa. [1o HUX He
MOXXHa 3aCTOCOBYBaTW MaTeMaTU4YHi 06UYMCNEHHA

Yncnosi | [aHi nogaHo y BUrMAQI Yncna, i3 AKAM MOXHa MpoBOAUTH
obuncneHHa. MoxXyTb MICTUTU JONOMiXKHI cumsonu: %, $

G®opmynu | ApudmeTnyHi, noriuHi Ta/abo iHwWi BMpasmn ana onpawto-
BaHHA JaHuX. MoXXyTb MicTUTK nocunaHHA, GyHKLUiT ToWwo

KiaitTuaky mopo:kHBOI Tabauili mMaioTh ¢dopMaT 3aranbHun,
IicJA BBeAEHHS JaHUX IXHIM THUI BU3HAYAETHCA aBTOMATUUHO.
Texcmosi 0aHi MOXKYTBH CKJIAJATUCA 3 OyIb-AKUX CIMBOJIIB,
30KpeMa 1udp. Ymcio B KJIITHUHII 3 UM THUIIOM JaHUX BBa)Ka-
€ThCSA PSAAKOM, ajie 3 HIM MOKHA BUKOHYBaTH o0uncaeHHA. Bigo-
OpakeHHA yucl08uXx 0aHUX 3aJIeKUTh Biy BuOpaHOro (popMary:

Oopmart Burnag lNoAcHeHHA
Yuncnosum -41,53 BuBepeHHs uncen i3 3apaHolo
KiNbKIiCTIO 1€CATKOBUX 3HaKiB
[powosun 431,53 [o uncna goJaeTbca 3HakK
rPOLLOBOT OAUHULL
DiHaHcoBUM 421,53 BupiBHIOBaHHA 3a pO34iNbHUKOM
0,327 uinoi i ApoboBoi YacTuH
Opobosuin 3/7 1 31/49 | 3BuuaiHi gpobwu
EkcnoHneHuinHnm | 5,78E+07 CraHgapTHUM BUMMAL Yncna
5,78-107
[aTa 20.03.20 BinobparkeHHA paTtn (He moxe
20 6epe3Hs 2020 | maTh Big'€EMHOrO 3HaYeHHS)
Yac 13:36 BigobpaxeHHs vacy abo
20.03.20 AaTn 1 vacy (He moxe maTtu
13:36 Bi'EMHOro 3HauyeHHA)
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§ 19. Tunu OaHux 8 enekKMpPOHHUX Mabauysax

Y uncaoBomy mogauHi uac 12:30 € gacTkoio gobou ~ 0,52083,
mata 01.03.2020=43 891 ni6, paxyrouu Bix 01.01.1900.
Yac 01.03.2020 12:30 y ¢dopmari Yucnosun (is m’sTbma
IecsaATKOBUMHU 3HaKamu) Bigmosimae uwmcay 43 891,52083.
3agae:xuo Big popmary 43 891,52083 moxke OyTH BuUBeIeHE
ak 01.03.2020 a6o 12:30, a6o 01.03.2020 12:30 To1o.

®opmat 3aranbHui

3a3Buuail y KJIITMHKAX yCTaHOBJIEHO (popMaT 3arajbHuUiA.
3a mwporo (¢opmary Excel BusHauae TUI yBeIeHHX TAHUX

aBromatuuHo. IIpm 1mpomy mporpama iHKOJU <«IIOMUJIAETHCA»,
cIIpuMMaOUYM AaHI He TaK, SK CIIoJiBaJacsd JIIOJAUHA.

\

Ilicna BBemeHHA TeKCTy —fl BUYyCA y KJIITHHIII mobadymMo:
#NAME? (abo #/MA?). Ile nporpama «Bupiriuia», 10 BBeJe-
HO BiJ’€MHEe UMCJIO, OCKIJIbKM Ha IIOYATKY CTOITh 3HAK «—».

Il KOPEKTHOro BU3HAUEeHHA AaHUX y (popmMaTi 3aranbHumn

HeO6XiI_[HO AJOTPMMYBATHUCA IIEBHUX IIPaBUJI ix YBeJEeHHA:

LLlo BBOgUTHCA MpaBuno Mpuknag
TekcT YBeAeHHA po3nounHaTh 3 anoctpoda: «'» '-f1 BUycA
BigcoTku YBefeHHA 3aKiH4yBaTW 3HAaKOM BigcoTKa: «%» 10%
3BMYaNHWIA Y dopmari: Uina YacTUHa UYMCENbHUK/3Ha- 0 3/4
api6 MEHHUK (Lifna YacTMHa BBOAUTHLCA 3aBXIW,

HaBiTb KON BOHA [OPIBHIOE HYIIO)

HecatkoBumn Lina i gpoboBa 4aCTUHW BigOKpeMNoTLCA 45
api6 KOMOI (Kpankow — AN aHrIOMOBHOIO
Excel)
HaTa YBepeHHa y dopmarti: AeHb:MicAub:pik (pik 15.12.2020

yBOAUTU He 06O0B'A3KOBO)

YBeaeHHA y GopmarTi: roguHa:xBuanHa:cekyHga | 20:03:37
(cekyHam BBOAUTM He OBOB'A3KOBO)

121



PO3/IJ1 4. EnekmpoHHi mabnuyi

YcranoBneHHa dopmarty aaHux

1)

2)
3)

1106 yaukuyTu nomuaok tuiry #NAME?, mo)kHa 3a3majeriab
yCTaHOBUTH HNOTPiOHUHA (popMmaT (Tun) ganux. [[1a BcTaHOBIIEH-
Ha (opMaTy ciif BUAIJUTU KJIITHHKY (AiamasoH) i cKopucra-
TucA crnuckoM dopmartiB (yci dopmaTtn) Ha BKJIaAmi OCHOBHe.
nd meTranpHINIOr0 HAaJAIITYyBaHHA (popmary IOTpPiOHO:
POBTOPHYTU 3HAUKOM [3¢ JiaioroBe BiKHO HaJAIITyBaHb
rpynu iHcTpymeHTiB Ymcno, mrio Ha BKJaxamni OcCHOBHe
(puc. 19.1); MokHa TakoXK cKopucraTucsa Komaumoo Dop-
MaT KNITUHOK KOHTEKCTHOI'O MEHIO KJIITUHKIH;

BuOpaTu motpibHMIt dopmar (Hata) (puc. 19.2);

3a moTpebu BuOpaTu THUI i MOBY (TUOD — pPO3/OTNNA, MO-
Ba — YKpaiHCbKa) i HaTucHyTU KHOOKY OK.

e
E =

v

=
E- B~ %0 |08

= Umncno &

3arancHnil

DOPMAT HE BHIHAYSHD
Huencenii

0,52

Fpowesni

0528

ABC
123

12

’ﬁ 052

Koporkui dopmar gat
00.01.1900

Aosruid dopmat gatH

0 areapa 1900 r.

Hac

12:30:00

% :munnﬂ

1)/2 Jl]l:r)zoaanuﬁ

101 EwenoHeHuiAnmi
521E-01
TexcroBuii
0,520833333

|Hui wicRoBi GopMaTH..

DopmaT KNITHHOK

Yncno BupisH0saHHA

Yncgosl popmati:

Mpowoeswi
Dinancosni
|.£’.:§Ta

Yac
BigcoTroewi
ApoGoeuii
EKcnoHeHuifinmg
Doaatkosmil
(yci popmars)

aransHwi ~

LUpwT Mend

3pazox

Tun:

14.03.2012 -~
14.03.12

1 2012-03-14

14 BepezxA 2012

| b

Moea (poataluysanna):

| yrpaiHeEKa

Puc. 19.1

Puc. 19.2

SAKIITO pPO3ropHYTH COHCOK (popMaTiB AJA BUIIIEHOI KJIi-
TUHKU 3 ganumm (auB. pumc. 19.1), mokHa mobaumTy, AKUNA
BUIJISAL MaTHMVTh IIi JaHiI B KOXKHOMY 3 (DOpMAaTiB.

OKpiM poO3rIAHYTHX TUIIIB maHux, apkym ET moxke wmic-
TuTH rpadivui o0’ekTu: rpadiku, MaJIOHKH, AiarpaMu TOIIO.
BoHu He € JaHMMU KJIiTHHOK, a PO3TaIllOBaHi «HAaJ TaOJHUIIEIO» .
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§ 19. Tunu OaHux 8 enekKMpPOHHUX Mabauysax

MuTtaHHA ana camonepeBipku

Yum 3yMoBJIeHA mmoTpeda B TUIridarii maHmx y Tabamiri?
AKi TMIN JAHUX BUKOPHUCTOBYIOTHCSA B TaOJHILL?
OxapaKTepusyiiTe UMCJIOBUNA TUI JaHUX i Horo popMaTu.
Onunrite ocodsuBoOCTi (OPMATIB UMCIOBUX JAaHUX IJISI BU-
BeIeHHsA JaTu I yacy.

HasBiTh KijabKa IIpaBuJ YBeJeHHA AaHUX Pi3HOTO THUILY.
Sk ycraHOBUTH MOTPiOHME (hopMaT HaHUX KJIITUHKU?

BnpaBa 19

O3HATOMUTHCA 3 0COOJMBOCTAMI BUKOPUCTAHHSA JaHUX Pis-
HUX TUIIIB B €JeKTPOHHIA Tabamri.

3amycriTh Excel i cTBopiTh HOBY KHury.

VYBeniTh 10 omHi€el 3 KIITMHOK TEeKCT =CeMWU. SaIIUIIiTh y 30-
HIUT TOSICHEHHS Pe3yJbTaTy, AKUN CIIOCTePiraeThbes ITiCJIs
MiITBEePAKEeHHA BBeIeHHA.

Bunpasre maHi B KJIiTHHIII TakK, 100 BigoOpaskaBcs HAIINC
=Cemun.

YBeniTh maTy IOBHOMACHITAOHOTO BiliICBKOBOI'O BTOPTHEH-
HaA Pocil Ha Tepuropito YKpalHU A0 HACTYOHOI KJIITUHKU.
IlosacHiTh, AKUN pe3yJbTaT CIIOCTEepPiraeThbCsA B KJIITHHIIL.
koo Tpeba, BMOpaBTe AaHi B KJIITHHIIL Tak, o0 maTa
BimoOpaskaacss KOPEKTHO.

¥YBeniTh A0 HACTYITHOI KJITHMHKU MOTOYHY ATy, YCTAHOBITH
nst Hei popmar YncnoBuin. 3amunrIiTh IOSCHEHHS Pe3yJib-
TaTy, AKUH CIOCTepiraeThCcA B ITil KJIITHHILI.

30epe:KiTh MOKYMeHT i3 Has3Bowo Bnpasa 19.

3aBepIIIiTh PodOTy 3 TAOJIUUHKUM IPOIECOPOM.

Komn’ioTepHe TecTyBaHHA

BuxkonaiiTe TectoBe 3aBIaHHA 3 aBTOMATHUYHOIO
nmepeBipkoro Bimmosizeil (3a QR-kKomom abo
mocuJaaHHAM rnk.com.ua/102666).




PO3/IJ1 4. EnekmpoHHi mabnuyi

§ 20. POPMYNN B EJNNIEKTPOHHUX
TABJIMLAX

Ilna ompalijoBaHHA JaHUX 3a momomoroio ¢opmya B Excel
IOTPiOHO B3a3HAUUTH, y SKMX caMe KJIITHMHKax TaOJuIli Mmic-
TATHCS II1 JaHi.

Appecauyin

SIK Bu BiKe 3Ha€ETe, KOKHA KJIITHMHKA (Iiamra3oH KJIITUHOK)
ET mae cBoio yHiKaJIBHY azpecy.

Anpeca KIITMHKHM CKJAaJAa€ThCS i3 3arojioBKa CTOBIIILSA
(A, B, C...) i Homepa pazka (1, 2, 3...), Ha IepeTUHI IKUX BOHA
posTarmIoBaHa. Ajpeca aKTHBHOI KJITHHKHU BimoOpasKaeThCs
B moJi Im'a pagka gopmy.

Anpeca NMpAMOKYTHOTO giama3oHY CKJIAJAETLCA 3 aapec
IBOX KJIITMHOK: BEPXHBLOI 3JIiBa Ta HUMKHBOI CIIpaBa, pPoO3jiJe-
HUX JIBOKPAIIKOIO.

Posrimaasmo puc. 20.1. Axpeca KJIITMHKHN Ha IepeTHHi

{ croBomA A i pagka 2 — A2 (a); agpeca IpAMOKYTHOrO gia-
IMa3oHy 3 YOTHUPhOX KJIITMHOK — B2:C3 (6); ampeca miama-
30HY, AKHHN 00’€IHY€ KJIITUHKU 3 ABOX IEPIINX HPUKJIA-
niB, — A2;B2:C3 (8); agpeca Tpetboro crosimIsa — C (3amicTb
miamazony C1:C1048576).

4 A B A B C

W=
wN|— N

1
2
3

a 6 B

Puc. 20.1

Y Tabsuili MoXKHa BUKOPUCTOBYBaTH (opMyJau Ta (PYHKILII.
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§ 20. Qopmynu 8 eneKMpoHHUX Mabauyax

BukopuncrtanHua ¢opmyn

Dopmyna B eJIeKTPOHHINA TAabGJIUII — IIe TOCTiJOBHICTH CUM-
BOJIiB, IITO IIOUMHAETHCA 31 3HAKa PiIBHOCTI.

Y (dopmynrax MOKYTb BUKOPHUCTOBYBATUCA UYUCJIA, aJpecu

abo iMeHa KJIITMHOK i/a00 miamasoHiB, KPYIJi Ay:KKU, PYHKIII
Ta 3HAKU NOPiBHAHb i apu@MeTUUYHUX Oiii:

+ JojpaBaHHA —  BigHiMaHHA

*  MHOMEHHA /  OineHHA

A nigHeceHHA J0 cTeneHA | % o06YMNCNEeHHa BiQCOTKIB

OsHaiiomimMocs 3 MpaBUJIAMHU 3amuMCyBaHHA (opmyJ. 3amuc

dopMyI MOUYMHAETHCA 3HAKOM «=», HaJi ijge cama (opmy.Ja.
Iisa BHeceHHA y (opMyJay apecu MeBHOI KJIITHUHKHU AOCTATHHO
KJIAIIHYTU BIANOBIAHY KJITHUHKY.

~!

Hna po3paxyHKY HifiIcyMKOBOl OIliHKu (cepegHboro 6aJia)
yueHnili, HanpukJan Cymuairaol Jlinm, sHaigiMo cyMy OITi-
HOK 1 mominmiMo Ha ix KimbKicTh (puc. 20.2).

4 A B|c|D|E|F G

1 Mpi3Buwe OuiHKN NigcymkoBa

2| CymninHa JliHa | 12 | 11 9 | H | =(B2+C2+E2)/3
Pnc. 20.2

Ilicia BBemeHHaA (opMyJsin Ta HaTUCKaAHHA KJjasimii Enter
y KJIiTUHIN 3 (GOopMYyJIOI0 OTPpUMANIMO Pe3yJIbTAT O0UNCJIEHbD.
II1o6 mpmxoBaTu APOOOBY UaCTHHY uucja (OKPYTrJeHHS),
MOKHa 3MEHINUTHU IMUupuHy croBoma (puc. 20.3).

2| CymniHHa JliHa | 12 | 11 9 | H[11

Pnc 20.3
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PO3/IJ1 4. EnekmpoHHi mabnuyi

BukopnctanHa ¢$yHKyin

Bukopucrana B npukJazi 2 ¢gopmMmysga Ma€ CyTTEBUI HEIO-
JIK: AKIT0 YUEHUISI OTPUMAaE HOBY OIIiHKY, JOBEeIEeThCS mepepoo-
aaru popmyay. 3pooutu (GpopmMyJay OJHAKOBOIO MJISA OyIb-sIKOI
KiJIBKOCTi OI[IHOK MOXKHA 3aBISAKM 3aCTOCYBaHHIO (DYHKITili.

DyHKUiA B eJIeKTPOHHi# Tabiauii — Ie iMeHOBaHe IIO3HAa-
® UeHHdA IeBHUX Jii HAJ JaHUMM TaOJJIHWILi.

Hani, AKki ompalboBye (PyHKIiA, YKasyloOTh y AYMKKaX IIi-
cad HasBU (YHKIIl 1 Ha3MBAIOTh apryMeHTaMM.

Y (dopmynax mjs ompaljjoBaHHA AaHUX € OaraTto BOyIO-
BaHuUX (yHKIH. O3Hamomimoca i3 3acTocyBaHHAM (GYHKILI
AVERAGE, aka moBepTae cepente apudpmMeTnuHe UNCIOBUX TaHUX.

s po3paxyHKY HificyMKOBOi oIiHKu (cepeqHbOro 6asia)

{ yueHnIi, HanpukJgan Cymuainaol Jlimm, s3actocyiimo (hyH-
kmito AVERAGE (puc. 20.4). fIk aprymeHT 3amaiiMo giamasoH
B2:F2. IloposkHiI KIITUHKY ¥ KJIITHHKU 3 JaHUMU HEUYMCJIO-
BOro Tuiy (hyHIi€I0 HEXTYIOThCH.

4 A B|C|D|E]|F G

1 Mpi3Bnwe OUiHKNK NigcymkoBa

2| CymninHa JliHa | 12 | 11 9 | H [=AVERAGE(B2:F2)
Pnuc. 20.4

KoniloBanHa ¢opmyn

KomiroBaraAa GhopmMys 3ifiICHIOETECA 3a JOMOMOT'0OI KOMAHT
KOHTEKCTHOT'O MEHIO KJITMHKU ab0 CIOJyUYeHHAMHU KJaBill
Ctrl+C, Ctrl+V, abo meperaryBaHHIM MapKepa aBTO3aIlOBHEHHSI.

[locmnaHHA — 116 iMeHa Ta ajgpecu KJITHMHOK 1 JiamasoHiB
® KJITHMHOK, BUKOPUCTAHI y (popmy.Jiax.

126



§ 20. Qopmynu 8 eneKMpoHHUX Mabauyax

PospisuaioTs BigHOCHI, abCOJIOTHI Ta Mimadi mocujaaHHSd.
»  BigHOCHI mocunaHHA

Ilocunanus, AKi 3MIHIOIOThCA i Yac mepeMimieHHA Ta/abdo
KOITitoBaHHA (hOPMYJ, HA3WBAIOTh BiTHOCHHMM.

Ilig yac komiroBaHHA UM mepeMimieHHsa (GopMyJ BimOyBa-
eTbcA Momu@ikamia BigHocHUX mocuiaaub (puc. 20.5). IIaa Ko-
IMiloBaHHA (POPMYJIM IO CYMIMKHUX KJITHHOK pAAKa (CTOBIIIA)
MOKHa BUIIINUTU KJIITUHKY 3 (POPMYJIOI0 U HEepeTATHYTU Map-
Kep aBTO3aIllOBHEHH:A. ¥ (opMyJaxX BiIJHOCHI mocuJaHHA OyIyTh
monudikosani (puc. 20.6).

4 A B C
=A1

=C2 | =D2

1
2
3 =B3 MepetarHytn

Mapkep

T
(Ctrl+C [ Ctrl+V )

Puc. 20.5 Puc. 20.6

Pepmarysanua (opmMysa BimOyBaeThbcsa aHAJOTIYHO pepary-
BAHHIO JaHUX iHIIIOrO TUIY: V PAAKY (opmysa abo KJIiTHHITI
3 (pOpMYJIOIO ITicadA 11 MOABIMHOTO KJAallaHHS.

II1o6 pospaxyBaTu MIiACYMKOBY OIiHKY KiJIBKOM ocobam,
CcTBOpPeHY (OPMYJy MOKHA CKOIIilOBaTH MapKepoOM aBTO-
danoBHeHHA (puc. 20.7).

4 A Blc|[D|E|F G

1 MpisBuLe OuiHKN MigcymkoBa

2| CymniHHa JliHa 12 | 11 9 | H |=AVERAGE(B2:F2)
3|MeTpeHko borpgaH | 8 7 MepetartyTi
4|IgaHoB [leTpo 12 11|11 Mapkep
5|KanvHiHa dapuHa | 9 | 8 | 9 | 8

Puc. 20.7
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PO3/IJ1 4. EnekmpoHHi mabnuyi

> AGCOMIOTHI Ta MillaHi MOCUIAHHS
@opMyan MOMKYTHh MICTHUTHU IIOCHUJIAaHHS Ha 3HAUYEeHHS, AKi
micad mepeMilieHHA YU KOMNiloBaHHA (POpMYJ He IOBUHHI 3Mi-
HIOBaTHUCH.
Ilocunanusa, aAKi He 3MiHIOIOTHCA A A B C
mig vac KomiroBaHHA (OpPMYJI, Ha3MBa- elatl
I0Th abcomotHuMHU (puc. 20.8).
Ilocunanusa, y AaKuUX mig yac KOImMi- peZatl
IOBaHHA (opMyJ He 3MIHIOETHCA OJHA (Ctri+C ) (Ctrl+V )
3 BeJIMUMH: HOMEp pAIKa abdo 3aroJIOBOK
CTOBIIISI, HA3WBAIOTh MIIIAHUMM.
3a3HaveHi mOCUJIAHHA 3JiBa BijJ 3aroyioBKa CTOBOIA (Psm-
Ka) MicTATh cuMBOJ $: abcosrorHe $AST; mimmame SA1, AST.
[I1o6 Tum mocuJaHb 3MiHIOBABCSI aBTOMATHYHO, HEOOXiTHO
BCTAHOBUTHU KYpPCOP Ha HOCHJIAHHA y (opMyJi Ta HATUCHYTU
kaaBimy F4. Ilig yac komiroBaHHA (POPMYJ i3 MiwaHUMU IIO-
CUJIAaHHAMU MOAU(IKYIOTbCA JIUIIEe BiTHOCHI HOMepHU PAIKIB
Ta/ab0 3aroJIOBKM CTOBIIIIiB.

1
2
3

Puc. 20.8

IlepeBeniMmo mimcymKoBi ominkm i3 12-0aapHOI cucTeMu
B N-6anpay (N=100) Ha OocHOBiIi mpsMOi HPOMOPIIiAHOCTI,
To6TO0 12 — 1e N 6axniB, 6 — N/2 6axniB i T. x. (puc. 20.9).

4 A B|c|D|E|F|G H |
© =
S T g o
, , s EI = >
1 MpisBuLwe OuiHKK ‘2 8 -c:—)r _8
= = 2
2| CymniHHa JliHa 12 [ 11 9 | H | 11| =81$2*G2/12 | 100
3|lMeTtpeHko borgaH | 8 7 8 63
4|1saHoB [leTpo 12 11111 (11 94
5|KanuHiHa OapuHa | 9 | 8 | 9| 8 9 71

Puc. 20.9



§ 20. Qopmynu 8 eneKMpoHHUX Mabauyax

? MuTtaHHA gnAa camonepesBipKn

OU i QO DN =

o

- @

IITo saBIsAEe cobor agpeca KJIITUHKU, Aiamas3oHY, CTOBIIILA?
Yum (opmysia BigpisHAEeTbCA Bif iHIIUX maHUX?

IITo Take (pyHKIiA B eJIeKTPOHHIN TabamITi?

IIlo Take mocuiaaHHA y (popMyaax TaOJIUILi?

Y uvomy BigMiHHiICTB 3amucy BiJHOCHHX i aOCOJIIOTHUX IIO-
CUJIaHbL?

AK MokHa cKkomiroBaTH (DOPMYJIU O iHIIUX KJIITHHOK 1 HI0
IIpU IILOMY BiZIOYBa€ThCSA 3 IMOCUJIAHHIMU B HUX?

Bnpasa 20

OsuaftloMuUTHCA 3 OIPAIIOBAHHAM UYKCJIOBUX MaHUX B €JIeK-
TPOHHiN TAOJUIIL 3a ZOIOMOTo (POPMYJI i (PYyHKILiM.
3anycrtith Excel. CtBopiTs HOBY KHury.

3anoBHiTH Tabgumio 3a 3paskom (puc. 20.10).

4 A B C D E F
1 |Moka3wn niuvnbHKKiB |MoTouHi |MonepegHi |Cnoxuto | Tapud | o cnnatu
2 |EnektpoeHepris 7483 7396 0,9
3|la3 2765 2722 6,5
4 |Tapaya Boja 1261 1244 31
5| XonogHa BoAa 4589 4568 16
6 | OnaneHHsA 3908 3783 5,7
7 | BopoBigBegeHHA (kaHanilauia) 15,8
8 Bcboro:
Puc. 20.10
2. Y pianasoni E2:F7 ycranoBiTh (hopmart [powosuin (y 2pushi)

3 TpbOMAa 3HAKaMU IIiCJISA KOMMU.

. ¥ kiaitunii D2 cTBopiTh (hopmMysy po3paxyHKY KiJIbKOCTI

CIOXKUTOI eJeKTpoeHeprii 3a mokasaMu JiiunabHUKiIB. CKoO-
miroTe GopmMysy OJA KOMYHAJIbHUX TOCHYTr (OKPIM BOIO-
BiIBeIeHH).
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Y kaitunaIii D7 cTBOpiTH (POPMYJY PO3PaxyHKY KiJBKOCTI
BiIBeIeHOI BOAM, IO HOPiBHIOE 00CATY CHOKHTOI XOJOZHOI
1 rapsa4ol BoAM.

. ¥ riaituHni F2 cTBOPiTH (QOopMyJy HmiApaxyHKY BapTOCTi

CIIOXKUTOI eseKTpoeHeprii 3a Tapudom (E2) i obcsarom cmo-
skuToi emeprii (D2). CrkomiroiiTe (opMyay OJisi PEHITH KO-
MYHAaJbHUX IIOCJIYT.

. ¥ kaituami F8 crBopiTh (popMyay mipaXxyHKY 3arajbHOI

BapTOCTi BCixX KoMyHaJbHuX mocayr. IIpm mpomy samicTb
3HaKa J0oJaBaHHS «+» BUKOPHCTaNTe BiANOBIAHY (PYHKIIiIO
3HAXOMKEeHHS CYMU.

IlopiBHsaTiTEe pedyabTaTi 00UKCIeHD 3i 3paskoM (puc. 20.11).

A B C D E F

MNMokasn niynnbHUKiB |MNoTouHi |MonepepHi |Cnoxunto | Tapud | Lo cnnatu

EnekTpoeHeprisa 7483 7396 87| 0,9002 78,3002

Mas 2765 2722 43| 6,5002| 279,5002

lapAya BOga 1261 1244 17| 31,0002 527,0002

XonopgHa Bofa 4589 4568 21| 16,0002 336,0002

OnaneHHA 3908 3783 125| 5,7002| 712,50082

BopoBinseneHHs (KaHanisauis) 38| 15,8002 600,4002

(N n s lwiNv|=|

Bcboro: | 2533,7002

76.
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Pnc. 20.11

3HalgiTh B iHTepHeTi Tapu(u 3a BiAOOBiAHI KOMYHaJbHI
IIOCJYTY y BaAIllOMy PerioHi Ha IIOTOYHUIN MicCAIlb.

3mimiTe TabamuHi mami B miamasomi E2:E7 srimmo 3 Tapm-
dbaMmy 3 TOUHICTIO MO THCAYHUX. 30epe:KiThb MOKYMEHT i3
Has3BoI0 Bnpaea 20. 3aBepiriTe poboTy.

Komn’ioTtepHe TectyBaHHA

BukonaiiTe TectoBe 3aBIaHHSA 3 aBTOMATHUYHOIO 5
repeBipkoio Bigmosimeir (3a QR-komom abo OEA.aF

nmocusiaHHAM rnk.com.ua/102667).



§ 21. Modeni ma moOesto8aHHSA

& 21. MOJEN TA MOAENKWBAHHA

Insa mocaimkeHHsa abo cruorysggaHHa o0’eKTiB BececsiTy uac-
TO JIIOAU BAAIOTHCS O MOJIEJIOBAHHS.

Moaeni Ta ix Tnn

Arx Bimomo, momens (Bim satuH. modulus — wmipa, 3pa-
30K) — IIe CIIPOIIleHe HOJaHHA 00’€KTa, mpolecy abdo ABUINA
y BUIVISAAI TAOJMIli, cXeMHu TOIo. 3aMiHy 00’eKTa HOro MOJeJI-
JII0O HAa3WBAIOThL MOJEJIOBAHHAM.

3a cImocoboM IIOZAaHHA MOJEJIi PO3MOMIIAITHLCS HaA Mmame-
pianvni (hamypHi, pisuuni) 1 iHGpopmauyiiini (abcmparxmHui).

YaBimMo, 110 BU 3JiNNIN 3 MJIACTHIIHY OYIMHOUYOK, a IO-
{ TiM Iforo HamaJoBaau. MoHa cKasaTu, II[0 CIOYATKYy BU

CTBOPUJIM MaTepiajabHy Mozaeab OyamHKy (puc. 21.1, a),

a morim iHdopmarniiny (puc. 21.1, 0).

IIi moxmesi 30epiraroTh JuIlle JessKi BJIaCTHUBOCTI OYAUHKY.

Puc. 21.1
CrBOpIOIOUM MOJEJIb, JIOAWHA BiATBOpPIOE IOTPiOHI ii Bia-

CTHBOCTiI 00’€KTa M HEXTY€ iHIMUMU BJIACTHUBOCTAMU.

I[HpopmauiiHa mogenb — Ie ommc BJIACTHUBOCTEN O0’€KTa,
® 1poiiecy abo SBUIA, CYTTEBUX AJA IEBHOTO JOCJIiIKEeHHS.

PospisuamoTs rpagiuHi, creliajgbHi, aJropuTMiuHi, cJIOBecC-
Hi, MaTeMaTU4YHi, CTPYKTYpPHI TuUNu iHpopMamiiiHUX MOJeJsel.
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Peajizania mogesein mae 3MOTy OOCHIAWTU SABUINA, AKi
B peaJbHMX yMOBaX BiATBOpUTH He Mo:KkHa. [le Mmoxke OyTu pyx
MaTepUuKiB, Oid 3eMJeTpPyciB, HAPOAKEHHSA HOBOI 30pi TOIIO.

CnpouyeHHa B moaenwBaHHI

Ha ypokax nmpupomo3HaBCcTBa BU [Ai3HaJuCA, IO BCi Tija
MIPUTATYIOTHCSA OJHE 0 OJHOTO 3 CUJIOI0 BCECBiTHBOIO TSAKiH-
Ha. 3aBAaku ifi miaaHetu COHAYHOI cMCTEMHW YyTPUMYIOThCA Ha
opbiTax, a BCi Tija Ha IJaaHeTaxX MalOTh IIEBHY Bary.

Cuna Ta:KiHHA Ha ILIaHeTi 3eMJd IO3BO-
Jsie HaM BUB3HAUATU MAacy TijJ 3BUYAWHUMU Ba-
ramMu, 3aMiCTb OOUYHMCJIEHHA Baru 3a TI'yCTUHOIO
peuoBUHU Ta 00’emoM (pismuHOTO Tijma: m = pl.
Busnauarmoum Macy Tij Ha Barax, MU BUKOpPH-
CTOBYEMO CIIPOIIIEHY MOJEJIb «3eMJIS-Baru-Tijao»
(puc. 21.2). llesgki mpwuymHN, M0 CIIOHYKAIOTh
3aMiHATH 00’€KTH, IIPOIleCH UM ABHUINA IX MO-
IeJsAMU, IIPOiJIOCTPOBAHO Ha (pops3alli 2 migpyd-

HUKA. . . e

OKpeMi YUMHHMKM He BPaxOBYIOTLCS IIif Uac = H
MOJeJIOBAHHA. I3 HUMH MOKHA O3HAMOMUTHUCS .@
3a QR-xomom abo mocuaaHHaM rnk.com.ua/102769. [=]

MatemaTnuHe moaenwBaHHA

MaTtemaTruHe MOJEJIIOBAaHHA 3aCTOCOBYIOTh, KOJIU BJIACTH-
BOCTi 00’eKTa UM SBUINA MOKHa ommcaTtu (POpMyJiaMu.

{ Macy ommopimHOro (hidMUHOT0O TijJla MOXKHaA po3paxyBaTwH,
BUKOPUCTOBYIOUH i1 MaTeMaTUUYHY MOJeJb: m = pV, ne m —
Maca Tina [Kr]; p — rycrtuHa peuoBuHHU [Kr/m3], i3 skoi
BUT'OTOBJIEHO Tijio; V — 006’em Tina [m3]. Temnep moxxkHa 3HA-

m m

UTH OAWH i3 mapaMeTrpiB, SAKIIO Bigomo: V = F; p= 7
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§ 21. Moodeni ma mo0eso8aHHA

Komn’wTepHe moaeniBaHHA

Y cyuacHOMY CBiTi AJjd mOOYZOBM M AOCJIIIKeHHS MaTeMa-
TUYHUX MOJeJeldl 3a3Buuail BUKOPHUCTOBYIOTh KOMII IOTEPH.

Komn'ioTepHa mogenb — 1ie iHgopMaliiiHa MojeJb, peaJi-
@ 30BaHa 3a JONOMOIOI0 IIEBHOIO IIPOrPaMHOTIO CepeaoBHIIIA.

OsmaiiomiMocsa 3 MPUKJIaJZaMU 3aCTOCYBAHHS KOMII IOTep-
HOT'O MOJEJIIOBAaHHA B PIi3HUX Tajy3daX JIOJACbKOI AiAJBHOCTI.

lanysb

Mpuknag

lanysb

Mpuknag

Komn'toTepHi irpu
Ta
MynbTUNAIKaLiA

ABia- Ta aBTO-
CUMYNATOPU-
TpeHaxepu

Komn'toTepHa

3D-gm3anH ‘
NPUMILLIEHb rpadika
y ¢inbmax
— =
| =
KoHcTpytoBaHHsA -@D%DD = lNporHo3yBaHHA
TpaHcnopTy - . noroau
] []
MpoekTyBaHHA [MpoeKTyBaHHA
i BUPOOHNYUNX
6ynisenb .
npouecis
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PO3/IJ1 4. EnekmpoHHi mabnuyi

Iloist mociimskeHHSA CKJIaZHUX O0’€KTiB i ABUMIN YacTo 3a-
CTOCOBYIOTH KOMII IOTEPHUI €KCIIEPHMEHT.

Komn'loTepHUIN eKCcnepruMeHT — Iie eKCIIepuMeHT HaJ MaTeMa-
® THYHOIO MOJEJIJII0 00’€KTa 3 BUKOPHCTAHHAM KOMII IoTepa.

3a meBHUMU IIapaMeTpPaMy MaTeMaTHUYHOI MOJIesIi KOMII I0Tep
00YHCJIIIOE PEITy IIapaMeTpPiB, Ha OCHOBiI AKUX JOXOAATH BHUCHO-
BKiB IITOJO BJIACTHUBOCTEH 00’€KTa UM SIBUIIIA.

YcraHoBIeHI (paKTM Ta BUCHOBKU IIIATBEPAKYIOTH (CIIPO-
CTOBYIOTBH) TimoTesdy, IO BUCYBA€E€ThCsA IIepel] NHPOBEeIeHHAM
excuepuMeHTy. I'imoreda — HayKoBe IPUIIYIIEHHS, IO BUCY-
BAETBbCA MIJIA MOSCHEHHS IEeBHOTO SABUINA, BJIACTHUBOCTI TOIIO.

NMpoBeaeHHA KOMN’ITEPHOro EeKCnepumMmeHTy

Komn’roTrepHuil eKCIIepUMEHT Iependavac KijJbKa eTalmiB:
DopMmyntoBaHHA MeTu
BucyHeHHA rinotesu
YCTaHOBNEHHA MaTeMaTU4HOI mogeni
[naHyBaHHA eKCrnepuMeHTy
[poBegeHHA eKkcnepuMeHTy
OnpautloBaHHA Ta aHani3 pesynbTatis
[NepeBipka NMpaBUNbHOCTI rinoTesn
3aKiHUeHHA eKCrneprMeHTy
POSI‘JIﬂHBMO eTany IIPOBeJEHHA KOMII'IOTEPHOTO eKCIepHu-
MEeHTY Ha OCHOBl JaHUX PO BJIACTHUBOCTI (DiBSMUHUX TiJ.

C

®
’
=

ONOUAWN =

> 1. ®opmynioBaHHA MeTu. [locaignTy rycTuHY PeYOBMHU MeTa-
JIeBUX OOHOPiMHUX Tij pisdHol opmu (puc. 21.3).

) A o (J F

Puc. 21.3

7

134



§ 21. Modeni ma moOesto8aHHSA

P 2. BucyHeHHs rinote3n. Yci Tina 3pobJieHi 3 oxHiel peuoBUHM.
P 3. YCTaHOBNEHHA MaTeMATUYHOI Moaeni: p = 7
P 4. [lnaHyBaHHA eKCNepUMEHTY:
a) BUBHAUUTHU €KCIIEPUMEHTAJIbHO Macu i 00’ eMu (hisMUHUX
TiJI i BBeCTH JaHi B €JIEKTPOHHY TaOJIMILIO;
0) pospaxyBaTu 3acobamu Excel ryctuHy peduoBuHU TiJ.

» 5. MNpoBefeHHA eKCNepuMeHTy:

a) i3 Kypcy IIpUPOIO3HABCTBA BU 3HAETE, IO MAaCy TiJ
MOJKHA BHU3HAUYMUTU Ha Tepesdax (puc. 21.4), a o6’emu —
3aHYPEHHAM TiJ y pinmHy B MeH3ypIi (puc. 21.5);

Puc. 214 Puc. 21.5

0) yBememo orpumani gaui B ET (puc. 21.6). Hanamryemo
B gianaszoHi D2:D7 umcyaoBuii Tun gaHmx i3 gBOMA JECST-
KOBUMMU 3HAKaMIU;

y | A B C D E
1 Hazea Maca [2] | O6'em [cm?] | TycmuHa [2/cm?’]
2 | Tpusy6 54 2

3 | KeiTka 13,5 5

4 | Unningp 10,8 4

5 | lanka 8,1 3

6 | LWanba 16,2 6

7 | [BUHT 27,0 10

Puc. 21.6
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B) 3a CIIiBBiIHOIIIEHHAM MAaTeMaTUYHOI MOeJi CTBOPHU-
MO (hopMyJay PO3PaXyHKY I'YCTUHU PEUOBUHU II€PIIIOTO
Tita — Tpmayoba (puc. 21.7).

A A B C D E
1 Haszea Maca [2] | O6'em [cm?] | TycmuHa [2/cm?]
2 | Tpusyb 54 2 | =B2/C2

Puc. 21.7

CkomioiiMmo (opMyJly I PEHITH TijJ, OTpUMAaMO pe-
3yJbTaTu obuucaeHsb (puc. 21.8).

A A B C D E
1 Haszea Maca [2] | O6'em [cm?] | TycmuHa [2/cm?]
2 | Tpusyb 54 2 2,70

3 | KeiTka 13,5 5 2,70

4 | Uuningp 10,8 4 2,70

5 | Manka 8,1 3 2,70

6 | Warba 16,2 6 2,70

7 | IBUHT 27,0 10 2,70

Puc. 21.8

P 6. OnpautoBaHHA 1 aHani3 pe3ynbraTtiB. Yci pesdyabraTté 00-
Y1CJIEHb BUABUJINCSI OJHAKOBUMU.

P 7. MNepeBipka npaBunbHOCTI rinote3n. I'imoTesa migTBepAUIacA.
VYei rina 3po0JieHo 3 OQHAKOBOI PEUOBHHIU.

P 8. 3aKiHueHHA ekcnepumeHTy. 36epiraemo Gaits ZOKyMeHTa
Excel Ha xomm’foTepi.

ITpumimka. Y 1bOMy KOMII'IOTEPHOMY €KCIIEDUMEHTI JOIYII[eHO
neBHi cupomieHHsA. OgHe i3 HUX Te, IO Tijla BBAYKAIOThCA 3PO0JIEHM-
MH 3 OSHOT'O METaJy, a He 3i ciuiaBiB. IHaxkmie mMolKJIMBa cuUTyaIllisd,
KOJIM TYCTHUHU CILJIaBiB Pi3HUX MeTaJiB MOKYTh 30irTucHd.
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§ 21. Modeni ma moOesto8aHHSA

? MuTtaHHA gnAa camonepesBipKn

W DN =

o

o

IIlo Take mMomes b; MOIEIIOBAHHSA?

HaBeniTs mpukgaagu momeseir 06’eKTiB i/ab0 ABUIII.

fAKi came cIpOIeHHsS BUKOPHUCTOBYIOTHCS B ONHIiN i3 HMX?
JAki maremaTn4Hi MOJeJIi BU BUKOPUCTOBYBAJIM Ha YPOKaxX
MaTeMaTUKH, IPUPOJSO3HABCTBA TOIIO?

HaseniTs mpukJIagym KOMI IOTEPHOTO MOJEJIOBAHHS 3 IIO-
BCAKIEHHOT'O KUTTS.

IIlo Take rimoresa; AK ii MoKHaA miATBEepAUTH abO0 CHIPO-
cTyBaTn?

BnpaBa 21

IlepeBipuTnu 3acobamu Excel misgxom KOMII'IOTEPHOTO €KcC-
IIEPUMEHTY TiloTe3y, OB’ A3aHY 3 JETeHAO0I0 IIPO IIaXU.

Bakaroun BiggauYnTH BUHAXITHUKY IMaxiB, iHAIACBKUI
IIPaBUTEJb 3aIpPOIIOHYBaB HOMY caMoOMy BuOpaTu Ha-
ropony. BuHaximiHUK IIOIPOCUB 3amlJaTUTU 3a IMepIry
KJITUHKY IIIaxX0BOl MOOIIKN OJHEe pPHUCOBe 3epPHATKO, 3a
Ipyry — JnaBa, 3a TPETI0 — YOTHUPU 1 T. HA., HTOIBOIO-
IOUN KiJBbKICTh 3€pPHAT HA KOXKHINM HACTYNHIN KJIITHMHIIL
(puc. 21.9).

Ax Bigmomo, mpaBuTeJb MOTOAMBCSA, BBasKalouum ILJaTy 3a
BUHAaXiJ He3HAUYHOIO.

es

Puc. 21.9 as
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A2,

138

a)
6)

B)
r)

CohopmyaioiiTe M 3aIUIIITh V 30IINT TilmoTe3y, SAKY IIO-
TPiOHO TIepeBipuUTHU.

CTBOpPiTHL 1 3amMINiITL Y 30IINT MaTeMaTHUYHY MOJeJb
pO3paxyHKy BUHAropoau.

CkaagiTh IJIaH KOMII'IOTE€PHOI'O0 eKCIEPUMEHTY.
SanycTiTh Excel i ctBopiTe HOBY KHMry.

IIpoBeniTs KOMI’IOTEPHUN eKCIepUMEHT i3 po3paxyH-
KaMu.

3ayeaxcennsa. 3BakaiiTe Ha Te, 1[0 BeJUKI uncia

MOJKYTh OyTH IIpeAcTaBJieHi B Excel B ekcmoHeH-
ninHin popmi. Hanpurkaan, uucao 1000000000
Oyme momaHo AK 1E+09.

Ilpunywenna. [jia cOpollleHHA pO3PaxyHKIiB
BBajKaliTe Macy OJHOI'O PHCOBOTO 3ePHATKA Ta-

Ko10, 1o gopisuioe 0,1 r. o3

Ingopmayisa. laxu mictaTs 64 KIITUHKH.

3HaigiTL B iHTepHETiI BimoMocTi mpo oO0CAr CBiTOBOro BHU-
POOHUIITBA pHCA.

a)
6)

B)

3anunriTe 3HaWAeHl JaHi B 30IIUT i B OAHY 3 KJITHHOK
eJeKTpoHHOI Tabaumi (y zpamax).

OmnparoiTe pesyabTaT 00UMCIIeHb, IIOPiBHANTE 3i CBi-
TOBHUM BUPOOHUIITBOM pPHCA.

3po0iTh BHCHOBOK IIIOJ0 MHiATBEPIKEHHS YN CIIPOCTY-
BaHHSA TillOTEe3MU.

30epeskiTh JOKYMEHT i3 Ha3Bowo Bnpasa 21.
3aBepIiTh PoOOTy 3 TAOJSUUHUM IIPOIIECOPOM.

Komn’ioTtepHe TecTtyBaHHA

BuxonaiiTe TecroBe 3aBIaHHS 3 aBTOMATHUUYHOIO
nmepeBipkoio Bigmosimei (3a QR-xomom abo
rmocujaHHaM rnk.com.ua/102668).




§ 22. Peanizayis mamemamuy4Hux modenell 3acobamu enekmpoHHUX mabuye

§ 22. PEAJNIIBALUIA MATEMATUYHUX

MOAENEA 3ACOBAMW

EJIEKTPOHHUX TABJIALUbDb

PesysibraTi exKcroepmMeHTY CTaHYTh OiJBII 3PO3yMiJIMMU,
AKIIO 1X TOoJAaTH y BUIJIALL PUCYHKIB, Jiarpam, rpagikiB Tomio.

Hiarpamun Ta ix TMnm

TabiuuHuii OpPoIecop MiCTUTh 3aco0u, Has3BaHi HiJIOBOIO
rpadikoio, gKi maTh 3MOry mozaTu TabamuHi gaHi rpadidHo.

B Excel icHye Benmka KiJbKicTh
CTaHIAPTHUX OiarpamM, cepej SKUX BU-
IiJIAI0TH TPU OCHOBHUX PiBHOBUIU: KPY-
roBy, CTOBITYacTy, rpadik (puc. 22.1).

Kpyrosa miarpama (pumc. 22.2, a)
HAOYHO TOKAa3y€ CIiBBiIHOIIIEHHA MiXK
yacTuHaMmu 3arajiom. asa mnoO0yaoBu
KPYroBOi JiarpaMm BUKOPUCTOBYIOTH
YUCJOB1I maHi, pPO3MIiIlleHi B OIHOMY
pAAKY ab0 CTOBIII.

CroBmuacra giarpama (puc. 22.2, 0)
1JIFOCTPY€E CHiBBIMHOMIEHHS MiK YHCJIO-
BUMU JAaHUMU, PO3MIIIIEHUMHU B KiJIb-
KOX pAJKaxX i CTOBHOIIAX.

I'padix (puc. 22.2, 8) BUKOPUCTO-
BYIOTh JJIs 300paKeHHs 3MiH MOKa3HU’-
KiB IPOTAIrOM IIEBHOTO Uacy.

PekomeHpoBaHi Aiarpamu |

OcTaHHi |

EEMGREERN

-
-
L}

Fxel

LLlabnoHwu
CroBnuacTa
Mpadik
CeKkTOpHa
licTtorpama

3 obnactamu
ToukoBa
bipxoBa
[loBepxHeBa
[MentocTkoBa
KombiHOBaHa

Puc. 22.1

Ilicaa Toro K miarpamy HmOBHICTIO IIOOYZOBAHO, 3MiHEH-
@ HA JaHWUX TAOJIUIII TPU3BOAUTL A0 3MiHEHHSA BiAIOBix-

HUX 00’€KTiB miarpamm.

139



PO3/IJ1 4. EnekmpoHHi mabnuyi

Ha puc. 22.2. maBegeHO THUIIM giarpaM.

Pnc. 22.2

No6ynoea piarpamwm

IlJ1sT cTBOpPEHHSA AiarpaMu TOTPiOHO:

1) samoBHUTU (CTBOPUTH) TAOJIUITIO HAHUX;

2) BupaiauTwm DoTpiOHI maHi pasom i3 HasBaMmwu;

3) Bubparu Tun giarpamu (BctaBneHHa — [iarpama).
Posrisaemo, aKi 00’exkTu mictuTh miarpama (puc. 22.3).

[B eByicoTta rip YkpaiHu
2000 1 — MaKiBKa’—
@ - ° 2 — byxopa
< 1500 3 — fposuuA
'E’_, 1000 4 — TNaHTnp @
= 500 5 — bpeckyn
6 — loBepna
lopy e———
1 2 3 4 5 6

Puc. 22.3

Ha puc. 22.3: 1 — nasBa giarpamu; 2 — objacTh giarpamu;
3 — KoHTyp; 4 — JereHma; 5 — giarpama; 6 — HasBa oci X.
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§ 22. Peanizayis mamemamuy4Hux modenell 3acobamu enekmpoHHUX mabuye

IacTpymMeHTaM1 CTpiukm ab00 KHONKAMM IIBUIKOTO HAaJa-
IITYBAaHHSA MOKHA 3MIHUTU THII AiarpaMu TOIIIO.

306paxKeHHA [Npr3HaYeHHA KHOMKMK LWBUAKOrO HanawTyBaHHA
E EnemeHTn PeparyBaHHA Ha3BuW, nereHam, Nignucis gaHux
Cruni HanawryBaHHA CTUMO Ta KONIPHOI ramu
DinbTpn HanawTtyBaHHA Binobpa)keHHA OaHUX Ta Ha3B

1106 mepemicTuTH HiarpaMy Ha iHIIEe MicIle apkKymia, CJIif
epeTATHYTH (HOHOBUHN NPAMOKYTHUK i3 HaTucHyToio JIKM.
[I1o6 3minuTH po3mipu miarpamMu abo il 00’€KTiB, Tpeba BUIi-
JuTu 00’€KT i mepeTArTH BiAIIOBiAHI MapKepw 3MiHU pPo3Mipy.

3a JOIIOMOT0I0 KOHTEKCTHOTO MEHIO MOKHA 3MiHUTH KOJIip
3aJIMBKU CEKTOPiB, IXHIN KOHTYD, PO3Mip, pejbed TOIIO.

No6ynoea komn’wwTepHOi moaeni

3’scyiiMO, IK CTBOPUTU MaTeMaTHUYHY MOIeJb, HaIPUKJIALI,
ImepeMimnieHHA rpo3oBoro ppouty (puc. 22.4).

Puc. 22.4

P | etan. MocTtaHoBKa 3agadi Ta 1i aHani3

IlocTanoBka 3amaudi BumMarae aHajidy (hopMyJIIOBaHHS: IO
IaHo, IT0 Tpeba 3HANTH, AKi iCHYIOTh OOMe:KeHHs Ha JaHi TOIIIO.
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PO3/IJ1 4. EnekmpoHHi mabnuyi

\

>

IMocaimimMo OMMCKaBKY Ta I'piM Iig yac rposu.

IITo modenrwemuvces: mepeMilieHHA I'PO30BOTO (DPOHTY.
Mema moldenosarHs: BUBHAUUTHU BifcTaHb OO0 OJHCKABOK
Ta BCTAHOBUTH, HAOJMIKAETLCSA I'po3a OO0 CIIOCTepirava uu
BigmaiseThCs.

IITJo dano: MBUAKICTH, 3BYKY B MOBITpi.

IITo scmano8I0EMbCA eKCNnepuUMeHmaJibHo: Yac MidK crma-
JlaxoM OJIMCKaBKU Ta I'yPKOTOM I'POMY.

Il eTan. Mobynosa iHpopmaLiHOT mogeni
Ha nmpomy erami Bu3HaualOThCA CYTTEBLI Ta HECYTTEBi IJIsA

BuUOpaHOI MOJeJIi mapaMeTpu, a TAKOYK YCTAHOBJIIOIOTHCS MaTe-
MATHYHI CIiBBiJHOINIEHHA MiK BeJIMUMHAMMU.

\

Cymmesi napamempu: IMBUAKICTH, 3BYKY B IIOBiTpi, yac
MiK crmajlaxom OJIMCKaBKU Ta I'yPKOTOM T'POMY.
Hecymmesi napamempu ma YuHHUKU (YUM Hexmyemo):
3aJIe)KHICTh HMIBUAKOCTI 3BYKY BiJl TemepaTrypu IIOBiTpd,
BOJIOTOCTi Tomio. Yac, AKUI BUTpavaeThCsA Ha IIOIMINPEHHS
cBiTJaIa Bim Micua OJMCKaBKH OO ciocTepiraua. Poararry-
BaHHS Pi3HUX OJIMCKaABOK Ha Pi3Hil Bigcrani.
Mamemamuuni cnisgiOHowernHa: S=vt, e S — BigcTaHb,
AKY MOPOXOAUTHL 3BYK; U — INBUAKICTHL 3BYKY B IIOBiTpi;
t — yac MiK mob6aueHO OJMCKABKOIO Ta IIOYYTUM I'DOMOM.

» Il eTan. Bubip metony Ta po3pobnieHHA anroputmy peanisaii
KoMM'loTepHOI Mogeni
Insa 3agaui caig BuOpaTy MeTOJ i aJIropuTM PO3B’sI3yBaHHA.
IIpuragaiimo, 1[0 MeTORX — Iie IEeBHUU CIIOCI0 Po3B’sA3yBaHHSA

3ajavi B MeKax IIo0ymoBaHOI Mozesi. AJropMTM — Iie ITOCJIi-
JTOBHICTH YKa3iBOK BUKOHAHHA i, CIpAMOBaHa HAa PO3B’A3aHHSA
3amaui.
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§ 22. Peanizayia mamemamuyHux mooesneli 3acobamu eiekmpoHHUX mabauyb

Aneopumm: BUKOHATHU TaKi mii:

1) sHaliTu B iHTepHeTi B3HaUYeHHSA BUXITHUX BeJUYUH
(ImBUOKiCTL 3BYKY);

2) BU3HAUUTU EKCIIEPUMEHTAJbHO Yac MOIIUPEHHS 3BYKY
BiJl KiJIBKOX OJIMCKaBOK MO CIIOCTEepiraua;

3) sacobamu Excel moOymyBaTu TabIMIIO 3 JaHUMU Ta PO3-
paxyBaTu BifcTaHi 0 OJMCKaBOK.

4) 3a 3po0JieHMMHU PO3pPaxyHKaAMH HOOyJAyBaTH Jiarpamy
(rpadik) Ta 3poOMTHM BUCHOBOK IIPO HAOJMIKEHHSA YU
BifgaJeHHsS I'PO3U BiTHOCHO cIIOocTepiraua.

IV eTan. Po3pob6neHHs Komn'loTepHoi mogeni
BynyBatu Ta mochaimsKyBaTU MOJeJII B HAIIOMY BUIIAIKY

3PYYHO B CepPemoBUII TaOJIMUYHOTO IIpoliecopa.

>

V eTtan. [poBefeHHA KOMM'IOTEPHOro eKCrnepumMeHTy
MeTra KOMII’IOTEPHOTO €KCIEePHUMEHTY MOJIATAaE B IIiATBEP-

IKeHHI IPpaBUMJIBHOCTI po3polJieHoi momesi abo BUABJIEHHI II0-
MUIJIOK [IJIS YCYHEHHs; IiATBePAKeHHi a00 CIPOCTyBaHHi TIiIo-
Te3u (CymKeHHs) IOJ0 AOCTiAKyBaHUX SBUII Ta/abo 00’€KTiB.

9 MuTtaHHA ana camonepeBipku

»l;oowr—n.

g

IIlo Take KoM ’IOTepHA MOIEH?

HaszBiTh KiJbKa mepeBar KOMII IOTEPHOIO MOJEJIIOBAHHI.
SIKi OCHOBHIi eTamy KOMII'IOTEPHOTO MOIEJIIOBAHHS?
HasBiThe mapameTpu Iig yac peaJisarfii mozesi macu Tija:
CYTTEBi; HECYTTEBI.

flka mMera mpoBeAeHHS KOMII IOTEPHOT'O €KCIEePUMEHTY?
OnumnriTe ajJropuTM CTBOPEHHSA AiarpaMu.

BnpaBa 22

IIoOynyBaTy KOMII'IOTEPHY MOJeJIb IIEePEMIIIeHHA I'PO30BOTO
(poHTy, a TaKOK YCTAaHOBUTU, HAOJIMIKAETHCA UM BiAgasis-
€ThCsA I'PO3a BiTHOCHO CIIOCTepirauva/crocTepirauku.
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PO3/IJ1 4. EnekmpoHHi mabnuyi

1. 3maigite y cmaprdoni cekyamomip. IlepebyBarouu y mpu-
MiIlleHH]1 mig yac rposu, 3a MOMKJIMBOCTI BU3HAUTE IMIPOMIiMK-

KM Yacy MiK OJMCKaBKOIO Ta 'POMOM — IJsa 5—7 OJucKa-

BOK IIOCIIiJIb.

A 2. 3HaigiTe B iHTepHeTi Ta B3amMIIiTHL cepefHE 3HAUYEHHS

IMIBUAKOCTI 3BYyKY B IOBiTpi (y MeTpax 3a CEeKyHIY).

3. 3amyctith Excel i cTrBopiTs HOBY KHUry. 3amoBHITE TaOIHUIO
3a 3paskoM (puc. 22.5) i3 TaKuM caMUM (pOopMAaTyBaAHHIM.

Y kaituaKy B1 yBemiTh 3HaueHHS, BU3HAUeHe B II. 2.

Y nmiamazon B2:H2 3a Mo:KJImBOCTiI BBeAiTh AaHi, BU3HAUEHi

B 1. 1.
A A B | C | D E F NG
LWBUAKICTb
1 | 38YKY [m/c] 300
2 vac [c] 523 502 576 495 455 3,94 3,41
3 |siacTaHb [m]
Puc. 22.5

4. VY xiaituHIi B3 pospaxyiiTe BicTaHb M0 IepIIOi OJIMCKAaB-
KU, BUKOPUCTABIIN abCOJIOTHE IIOCUJIAHHA Ha KIITUHKY B1.
CkomiroiiTe opmyny aad iHmmx OamckaBok (puc. 22.6).

4 A [ 8 @ b | E F G H
LWBUAKICTb
1 | 38YKY [m/c] 300
2 vac [c]‘ 5;23 5,02 5,16 4,95 4,55 3,94 3,41
3 |BiacTaHb [M]‘ 1569 1506/ 1548 1485 1365 1182 1023
Puc. 22.6

5. Bugimite miamazom A2:H3 i moOypmyiiTe miarpamy aJsi Ha-

OUYHOI'O IIOJAHHSA pe3yJbTaTiB oO0uucaeHb (puc. 22.7).
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§ 22. Peanizayis mamemamuy4Hux modenell 3acobamu enekmpoHHUX mabuye

4 A | 8 | ¢ [ b | e | E | 6 | H |
LWBMAKICTb
1 | 38YKY [M/C] 300
2 wac [c] 5,23| 5,02 5,16 4,95 4,55| 3,94 3,41/ |
3 |sipcramo[m] 1569 1506 1548 1485 1365 1182 1023 |
a i i ! i _ i
5 BiactaHb 40 rpo3un
6 . 2000
7 1
8 | 1500 S
9 \
10 108
il 500
0
14 1 2 3 4 5 6 7
E s yac [¢] == BigcTaHb [M]
16

Puc. 22.7

3MiHiTH HA3By miarpamu. 3a HeOOXiTHOCTI 3MiHITHL po3mipu
1 posTamnlyBaHHSA AiarpaMuy Ha apKyIii, mjo06 He 0yJio 1mepe-
KPUTTA 3 TaOJIUIEI0 NJaHUX.

3a pesdyJabTaTaMi KOMII IOTEPHOT'O €KCIIePUMEHTY Ta BH-
MJISIAOM AiarpaMu 3po0iTh BHUCHOBOK IIPO HAOJIMIKEHHS YU
BigmasleHHs I'po3u BiJHOCHO cIIOocTepiraua.

30epekiTh JOKYMEHT i3 HasBow Bnpasa 22.

3aBepHriTh PoOOTY 3 TAOJMUHUM IIPOILECOPOM.

Komn'ioTepHe TecTyBaHHA

BukonaiiTe TecToBe 3aBAAHHSA 3 aBTOMATHUYHOIO
nmepeBipkoo Bimmosime# (3a QR-komom abo
mocuJiaHHAM rnk.com.ua/102669).
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PO3/IJ1 4. EnekmpoHHi mabnuyi

% MNPAKTVYHA POBOTA 4
NOBYAOBA MATEMATMY4HOI MOZJEI

3aBaaHHS: CTBOPHUTHU MaTeMaTUUYHYy MOJEeJb Oi0pUTMIiB JIIOAWHH.
O6nagHaHHA: KOMII'IOTep i3 TaOJUUYHUM IIPOIECOPOM.

Xia po6otmn

ITi0 uac pobomu 3a komn’romepom dompumyiimecv npasus 6e3nexu.

» | etan. Ha nyMKy OeAKUX AOCJIMHUKIB, i3 JHA HApPOIKEHHS
CTaH JIIOAWHYN IUKJIYHO 3MiHIO€ThCs. IloTpiOHO BU3HAUM-
™M, Y AKOMY 3i cTaHiB (migiioMm, cmajl, HAWKpAaIUil, HANTIP-
miuii) mepedyBae JOAWHA B KOKHOMY 3 TPbOX 0iOpUTMIiB.

» Il etan. Kosken i3 TphoxX OioOpuUTMiB JIOAMHM MOYKHA IIOLATH
KPUBOIO JIiHi€I0, TaK 3BaHOIO CUHYycoimow (pmc. 1).

Qi3nyHui UuKn

—
SN
2| 3| 4 5 6| 7 8 91011\1213141516171819202122;
A\
EmouinHnm umkn
|
= RN
2| 3| 4 S| 6 7| 8 9/10/11]|12 13 1516171819202122232425252728»
N //—
//
[HTeneKTyanbHUN LKA
L— ) I
o ==
4—/2 3 4 5 6| 7 8 9101112131415}04718192021222324252617282930313233
T
= -z
9 .

Puc. 1
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[lpakmuyHa poboma 4

106 3’sacyBaTu, AKUI JeHb KOXKHOTO 3 0OiOpUTMIB JIOAMHA
MIPOKUBA€E ChbOTOAHI (y AKiA TOUIli KpUBUX «IlepedyBae»),
IOTPiOHO 3HAWTM OcTauvy BiJ iJIeHHSA KiJIbBKOCTL IIPOMKU-
TUX JIIOAUHOIO Oi0 Ha Iepio] MOBTOPEHHSA BiAImOBiZHOTrO 6io-
puTMYy.

> Il etan. AsrropuTM peaJsisaifii Momesi TaKuii:
1. Iligroryiite eJIeKTPOHHY TAOJHUINIO i3 MOTPIOHMMM HAIIMCAMMU

3a 3paskom (puc. 2).
2. ¥YBemith y kiaituaku A2; B2; C2 BXimHi maHi — 3HaueHHS

KOHCTAaHT.
3. ¥YBeniTh y KJIITMHKY B4 maty Hapom:keHHs y (opmari

*AA.MM.pPPP.
4. ¥YBemiTh y KJIITMHKY B5 moTouny maty y dopmari *gg.Mmm.pppp.
5. ¥YBexites y KiaitTuaky D2 (dopmyny po3paxyHKY (i3HMUHOIO

cTaHy JironuHu (IuB. puc. 2).
D2 “li X v fx|[=MOD($B$5-5B%$4;A2) |
4 A B C D E F
1 Mepioa MNepioa Mepioa IHTenek-

di3nuHoro | emouiniHoro | iHTenekTyanb- | QisnuHun | Emouin- | TyanbHUn

6iopntmy 6iopnTMmy |HOro 6ioputmy |  cTaH HUI CTaH CTaH

2 23 28 33 17 25 31
3
4 | faTa

HapokeHHA | 20.02.2011
5 | MNoTouHa

nara 21.04.2023

Puc. 2

6. CkorriroiiTe (hopmMyay AJIs PO3PaxXyHKY eMOIIiifHOro Ta iHTe-

JIEKTYaJBbHOI'O CTaHiB JIOJMHHN aBTO3alIOBHEHHSIM.
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PO3/IJ1 4. EnekmpoHHi mabnuyi

7. 3a orpuMaHUMHU pe3yabTaTaMu Ta rpadikom (mmB. pmc. 1)
BM3HAUTE KOKHHUHM CTAH HA MOTOUYHY JATy Ta CIPOTHO3YIHTE
IaTy 3 HaWKpalluM iHTeJeKTyaJIbHUM CTaHOM.
3anunriTh BUCHOBKU B 3OIIIUT.

p IV etan. KomMmmr’loTepHa MOAEeIb CKJIALAETHCA 3 €JIeKTPOHHOIL
TabauIli Ta GiOPUTMIUHMX KPUBUX.

p V etan. [[1a mpoBeeHHs KOMII'IOTEPHOTO €KCIePUMEHTY:

1. 3HaigiTh B iHTepHETiI 3a BKAa3iBKOIO BUUTEJSA CepPBiC poa3-
PaxyHKY OiOpuUTMiB JIOOWHN — KaJBKYJIATOP OHJIAWH
(calcok.com, google.com, apple.com, docplayer.net).

2. ¥YBeniTh y BuOpaHMII cepBic maTy HapOAKeHHs, OTpuMAamTe
pe3yabTar.

3. 3BipTe oTpuMaHi pe3yJabTaTH B eJEeKTPOHHIN TabmmIri
3 OHJIAWH-pe3yJIbTaTaMMU.

4. VY pasi 3HaUHUX PO30isKHOCTEll MmepeBipTe MaTeMaTUYHY MO-
neab, BUIIPABTe IIOMUJIKU.

5. 36epexxirs (paiin i3 HasBow [pakTnyHa poboTa 4.
3aBepIiTs podoTy 3 TAOJMUYHUM IIPOIECOPOM.

3po6iTb BUCHOBOK: sIKi pe3yJibTaTu POOOTH B OTPUMAJIH.

PesynbTari yoniwnoctl yudis

e

< Cneria
Ty Cepriii

fonoBHo. Nasno
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PO34IN 5
LHnéePOBI NMPUCTPOI. LN$POBI
TEXHONOrIi

§ 23.
§ 24.
§ 25.
§ 26.
§ 27.

IIpuHIMO pob6oTu ITMU(PPOBUX IPUCTPOIB
IIpucTpoi BBemeHHA rpadiuHol iH(popMaIil
IIpucTpoi BuBeneHHa iH(pOpMAIil
IIpuctpoi 30epiranHsa. IIpucTpoi 3B’sABKY
IMudppoBi TexHOJOriI

IIpakTuuna pobora 5. Bukopucranusa mudpoBux
IIPUCTPOIB 1 TEXHOJIOTiN



O Ol W DN =

150

«e

HasBiTh OCHOBHI CKJIamoOBi KoMII’'foTepa.
dAKi e mpucTtpoi 36epiranHa iHdopmaIii?
SKi e mpucTpoi BBemeHHA iHMOpPMAaIrii?

noBTOPHEMO

Kowmm’toTep moegHye B co0i amapaTHy # IIPO-
rpaMHy CKJIQJOBi. Anapamna ckaadoga — 1ie
3’emHaHi MisK coboro pisHomaHiTHI mpuctpoi. lle-
SKi 3 HUX BU 0aunWTe, KOJHM MIPAIIOETE HA KOM-
II’I0TePi, AeAKi MOKYTL PO3TAIIOBYBATHUCA B iH-
X OPUMIIeHHAX i HaBiTH KpaiHax. IX BuKo-
pucTaHHs 3a0e3IeuyloTh KOMII IOTEPHI Mepe:Ki.

AmnapaTHa cKJIazoBa II€pCOHAJIBHOTO KOMII IO-
Tepa MiCTUTL IIPUCTPOI B88e0eHHs, B6UBEOCHHA,
onpayreamnns, 30epicannsa. llpuctpol BBegeHHA
Ta BUBEIEHHA pPa30M HAa3UBAIOTh 306HIULHIMU.
Komn’rorep Mae mpucTpiii ompalfoBaHHA — Nnpo-
uecop. Y mam’ATi xomm’'iorepa (npucmpiii 36epi-
2anHs) 30epiraroTheA AaHi Ta nmporpamu. Taxkorx
icHyIOTH 30BHiIIHI IIpUCTPOi 30epiraHHA.

HasBiTh nmpucTpoi BuBejeHHA iHGopMaIrii. .
IIlo Take mpoiiecop?
fAKi mpucTpoi KoMn’oTepa Ha3WBAIOTh 30BHIITHIMEI?

Y ubomy po3fini BU Ai3HaeTeca Ginblie Npo pi3Hi NpUCTpoil
KoMn'loTepa, HaBuYUTeCA X NPaBUIbHO BUKOPUCTOBYBATH,

a TaKOX 3pO3yMi€Te, AK BUHUKIN Ta BUKOPUCTOBYIOTbCA
unMdpPoBi TEXHONOTII.



§ 23. MpuHyun pobomu yugposux npucmpois

§ 23. MPMHLUMN POBOTWN LIN$POBMNX
NPMCTPOIB

IcTopia aromcTBa HEPO3PUBHO IIOB’sA3aHa 3 iH(MOPMAIliHI-
MU Iporecamu. IIpoTsarom ycboro cBOro iCHyBaHHS JIIOJU PO3-
pobsAan pidHOMAaHITHI 3aco0u Ta IPUCTPOI AJsd IIOJErIlneHHS
ompaIliloBaHHA iH(opmallii. I3 vacom 3aBHaHHsa cTaBajau AenaJi

CKJIAIHIINIMMMI, a OT!Ke, IOTPeO0yBaJIu JOCKOHAJIIIINX IPUJIaLiB
(puc. 23.1).

Puc. 23.1

AHanoroei o6uncneHHs

o6 misHaTHCS, YOMY OesSKi IPUCTPOi «Iu(PPpPOoBi», moMip-
KYIMO, IK MOKHa BHKOHATH OOUMCJ/IEHHS He BPYUYHY, a 3a JO-
IIOMOI'0OI0 IEeBHUX IPHCTOCYBAHb.

Hexait Ham moTpi6HO misHaTucs, cKijabku Oyze 90-3:2.

h o6 mismaTucs BiAMOBiAb, BidbMeMO JaBa MipHI IWIiHAPU
(MeHB3YpPKM), IOCYAUHY 3 BOIOI0 TA BUKOHAEMO TaKi KPOKMU:
nosTopu 3 pasu:
Hanu 90 mn BOAM B NepLly MeH3ypKy
nepenu Body 3 NepLuol MeH3ypKu B Apyry
nepesnn NONOBUHY BOAWN 3 APYroi MeH3ypKu B neplLuy
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PO3/I/T 5. Lughposi npucmpoi. Ljugposi mexHonozii

O6’eM BOAM B IIEPIIii MeH3YypPIli AOPiBHIOE IIYKAHOMY pe-
gyabrary (puc. 23.2).

|
F
[=1
[=]

L
(=}
=

AR TR TR

90
.
{—90-3:2

100) =10

LI
(—90-3

i

Puc. 23.2

Y npoMy IpUKJIAAL MU 3MOJEeJIOBAJIN UMcJia 3a JOIIOMOTOIO
00’eMiB mopiriii Bogu. IlepernBaHHA K BOAM € MOJEJIJIIO apud-
MEeTHUUYHUX OoIllepalliii.

Ale HacKiJapKM TOuHUN meill cmoci6? Mwu Beau Binimik 3a
IIKAJIOI0, TOMY 00’€M IIOPI[ifi BOAM Mir TPOXM BiApPi3HATHCS Bif
90 ma. Ilix yac KOKHOTO IepeJMBAHHS HA CTiHKAX MEH3YPOK
3aJIMIIAJIOCS TPOXHM BOJAMU, IO TEK BIJIMHYJIO Ha peadyJbrar. Ha
OCTAaHHLOMY KPOI[i MM PO3IOAiINJIN BOAY Mi)K JABOMAa MEH3YP-
Kamu npmbamsHo. Ile Bce crupuumHse moXmOKy OOUYMCJIEHH.

AHanorosi NpUCTPOl — HOPUCTPOI, V AKMX UMCJIA II0JAI0Th
@ 3a JOIOMOTOI0 BEJIMYWH, IO MOXKYTh HaOyBaTH OyIb-AKUX
3Ha4YeHb (00’eM, MTOBXKMHA TOIIO).

Lndpori o6uncneHHA
Omneparii Hag yncJaaMy MOKHa 3MOIEJIIOBATHU ¥ iHaAKIIIe.

{ Bispmemo 3amicTh Bogu (auB. mpukJan 1) 6arato apiOHMX
KyJboK. Temep uucjga MOKHa MOJEJNIIOBATU, BipaxoOBYOUU
MOTPiOHY KiJIBKiCTh KYJBOK i CKJIAZamuUu iX y KOPOOKHU.
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§ 23. MpuHyun pobomu yugposux npucmpois

IlocaimoBHicTE mifl nJsa BU3HAueHHSA, CKiabKu Oyze 90-3:2,

TaKa:

noBTopu 3 pasu:

Biapaxyn 90 Kynbok
noknaam iX y nepy Kopooky 9 O

MOKN B MepLUin KOpobui € KynbKu
nepeknaan KynbKy 3 nepLuoi Kopobku B gpyry
AKLLO B NepLinn Kopobui € KynbKu

nepeknaan Kynbky 3 nepLuoi KOpobKn B TPeTHo

Ilicnia mboro BpaxoBYEMO TaKe:

* JKIIIO OCTAHHA KYyJIbKa 3 IepIIoi KOPOOKM moTpamuJia
B TPETIO, BiAmoBimmi Oynae KiJbKiCcTh KYJbOK y TpeTii
KOpoOIIi;

® B iHIITOMY BUIIQAKY OO I[i€i KiJBKOCTI cJim momaTu IIiB
KYJbKH, 00 B APYTY KOPOOKY IIOTPAIIMJIO HA OLHY KYJIbBKY
OiybIlle, Hi¥K y TpETIO.

' IligpaxoByoun KyJbKH MU II[Opasy OTPUMYEMO He Ha-
e Ommxkeni, a TouHi umcaa. Bo KiJIbKiCcTh KYJIBOK MOXKE
HaO0yBaTH TiJIbKU IIJINX 3HAYEHb.

LindpoBi npuctpoi — mpueTpoi, y AKUX YKUCJIA MIOAAIOTH 3a
@ [OIIOMOTOI0 BeJWYUH, II[0 MOXKYTb HaOyBaTU TiIbKU Oed-
KMX IiJIKOM BHU3HAUYEHUX (AUCKPETHUX) 3HAUEHbD.

Ilepmri mpucTtpoi, AK aHaJgoroBi, Tak i mu@poBi, Oyam
MeXaHiYHUMU, TOOTO CKJIaJAJUCA 3 OKPEeMUX PYXOMHUX IeTa-
Jeii — 3y0uacTHX KOJiC, IPY’KUH, BajKeJiB TOIIO. IM Ha 3Mi-
HY IPUULILIN eJleKMPOHHI NPUCmpoi, 1m0 T03BOJNJIO He TiJIbKU
IIPUCKOPUTH PO3PAXYHKHU, ajle i ompalbOBYyBaTH 3aKOIOBaHY
yucjamMu iHQopMaIlliro BCiXx BUIIB.

Hai Mm 3 BaMU JOKJAmHIiIIIEe pO3rasdHeMo ITu(poBi mpu-
CTPOi, OCKiJIbKM caMe TaKMMM € 3BUUHI IJIsg HAaC KOMII IOTepH,
cMmaptdoHU, IMUPPPOBL KaMepu, IPUHTEPU TOIIIO.
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PO3/I/T 5. Lughposi npucmpoi. Ljugposi mexHonozii

Knagiatypa

st BBeleHHA Ta pefaryBaHHSA TeKCTY MU BUKOPUCTOBYEMO
NIPUCTPiN yBeleHHA — K.Jaasiamypy. IcHyIOTh pidHI KOHCTPYK-
il KJaBiaTyp, mpoTe iX HmpusHaueHHA onHakoBe (pmc. 23.3).

Puc. 23.3

Ilicna maTucKaHHS KJIABiIIi a00 CIOJyUYeHHs KJaBiIm iHdop-
Malia mpo HuxX y nudpoBiii opmi mepemaeTbca B KOMI IOTeP.
Y mporpami, dKa BUKOHYETLCA, NPUNMAEThCA PIillleHHA, SAK
CJIIT Ha Ile HOBiOMJIEHHS BiJpearyBaTH: BUBECTH CHMBOJI Ha
eKpaH, CTEpPTHU CUMBOJ, IIEPEMICTUTU KYpPCOp, 3yIUHUTHU IOKa3
¢inpMy, 3allyCTUTH iHIIY IIpOorpamMy TOIIO.

» TporpamyBaHHsi pob0TK 3 KJaBiaTypoto

Sk Bu 3HaeTe, B MOBi mporpamyBaHHsA Python mya BBemen-

HA JaHUX i3 KJaBiaTypm nmpusHadyeHa KomaHpga input().

{ CkJyazeMo mmporpamy, sika OIMCYE BBEIEHUH i3 KJaBiaTypu
CUMBOJI:
¢ = input()
vidpovid = 'HeBigomun cumson'
if c in '0123456789"
vidpovid = 'undpa’
if c in 'abBrraeeXx3niimkNIMHONPCTYPXUULWILbION":
vidpovid = 'mana ykpaiHcbka OykBa'
print (vidpovid)
TyT KJIHOUYOBE CJIOBO iN O3HAYa€ MIEePeBipKy, UM € CUMBOIJI,
3allMcaHuil JIIBOPYY, yV PAOKY, AKNU 3alncaHo IIpaBoOpyd.
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§ 23. MpuHyun pobomu yugposux npucmpois

BaraTo nporpam onparboBYIOTH He BCi KJIABiIlli Ta 1X CIIO-
ayuyeHHA. TaKoK KJiaBiaTypa A03BOJAE He JUIIEe BBOIUTU TEKCT,
a 1 KepyBaTtu po0OOTOI0 mporpam, y AKHX Ie IepemdaueHo.

Y BiKHaX mamok i B 0araTbox IporpaMax CIOJyUYeHHS KJia-
Bim Ctrl+C o3Hauae KoMaHIy «CKomiroBaTu BuOpane», Ctrl+X —
«Bupidatu», Ctrl+V — «BcTaBuTtu», Ctrl+Z — «cracyBatu
OCTaHHIO JiI0» TOIIO.

B irpoBux mporpamax ajsd KepyBaHHSA pPyxoM 00’€KTiB uac-
TO BUKOPMCTOBYIOTH KJaBiIIi 3 Takumu Jitepamu: W — «BIIe-
pen», S — «Haszam», A — «iaiBopyu» i D — «mpaBopyu».

? MuTaHHA gnAa camonepeBipkn

1. IlodAcHiTH Pi3HUITIO MiK aHAJOTOBUMU Ta MU(PPOBUMU IPU-

CTPOSIMMA.
2. IloscHiTH, K 3a HOIOMOTOI0 MEH3YPOK i BOAM BUKOHATH
mii: 170:2 - 3.

3. IIlo BimOyBaeThcs ITicada HaTHCKaHHSA KJIaBimii 3 mudporwo 7
mig yac HaOuMpPaHHS TEKCTY?

4. $Ik 3a momoMororw KJaBiaTypu cKomiioBaTu ()parMeHT TeK-
CTy; BUpPidaTu; BCTABUTU B iHIIIE MicIie?

5. IloscHiTs poboTy mporpamMu 3 IPHUKJIALY 3.

0 BnpaBa 23

m JlocnizuTy BUKOPUCTAHHA KJiaBiaTypu B PidHUX Hporpa-
MaX.

1. 3amycTiTh TEKCTOBUI IIPOIECOP i CTBOPITH HOBUM MTOKYMEHT
I 3BITY PO BUKOHAHHSA BIIPaBU.

2. 3a momomoror KJasirri Print Screen 3po6iTh 3HIMOK eKpaHa
i BcTaBTe #Oro B JOKyMeHT (cmoayueHHs KJasimm Ctrl+V).

3. 3amyctiTh rpadgiunuii pemaxtop GIMP.
Hatucuits cnonyuennsa Kiaasim Ctrl+V, a morim Shift+Ctrl+V.
Onumrite y 3BiTi, AKUM OyB pes3yabTaT B 000X BUIIAAKAaX.

4. Buginite ¢pparmeHT 300parkeHHsdA, III0 Mae KPyriay (Gopmy.
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CkomiroiiTe meit ¢pparmeHT y Oydep obMmMiHy (cmoaydueHHS
kaasim Ctrl+C). Bigrak 3HOBY IepeBipTe [Iii0 CIIOJIyYeHb
kiaasim Ctrl+V, a morim kaasim Shift+ Ctrl+V.

HonatiTe no 3BiTYy ommuc pesyJabrary i 3akpuiite GIMP.

5. 3amycrits nmporpamy Python — IDLE i BunmpoGyiiTe mporpa-
My 3 mpukJany 3. IJomoBHITH i1 «BIliBHAaBAaHHAM» BEeJIUKUX
VKpPaiHChbKUX, MaJHX i BeJIMKUX AHIVIIMCBKUX OYKB TOIIO.

6. BuginmiTe yBechb TEeKCT IpoOrpaMu CIIOJYUEHHSIM KJAaBiIll
Ctrl+ A, ckomiroiiTe B Oydep oOMiHY Ta BCTaBTe y 3BiT.
30epexkiTh 3BiT y (paitsmi Bnpasa 23.

I@ Komn’ioTepHe TecTyBaHHA .
()% [u]

BuxkonaiiTe TecrtoBe 3aBIaHHA 3 aBTOMATHUYHOIO H
mepeBipkoo Biamosizeint (3a QR-kKomom abo [a] %
mocuJaaHHAM rnk.com.ua/102332).

§ 24. NPNCTPOI BBEAEHHA IPA®I4YHOI
IHGOPMAULII

AKX BimomMo, KoMmII'roTep HpPH3HAUEHUI IJd OIIPAIlIOBaHHS
irgopmarrii, ssKa moTpaIjse B KOMII'IOTE€DP 3a JOIIOMOIOIO IIPHU-
CTPOiB yBeeHHA. 3’sACYyHMO AOKJAAHIiIIEe, K IIe BigOyBaeThCH.

Cxanep

CTBOpPUTH €JIEKTPOHHY KOIIiI0 TEKCTY, 300pasKeHHs TOIIO,
NoJaHWX 3a3BUYail Ha malepi, HaM AJOIOMOKE eJeKMPOHHO-
ONMUYHUIL cKaHep.
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§ 24. Mpucmpoi eeedeHHsA epaghiuHoi iHgpopmauii

HaiinmomupeHimuMu € IIJaHIIET-
Hi ckaHepu (maji — TIIPOCTO CKaHEep;
puc. 24.1). CkaHepoM KepyoOThb 3a IOIIO-
MOT'0OI0 CIIeI[iaJIbHOTO 3aCTOCYHKA, PacTpo-
Boro rpagiuHoro pemaxkrTopa abo iHIIOI
nmporpamu. A cKaHyBaHHS apKYII CJiI
IIOKJIACTH 300paKeHHSIM YHU3 Ha CKJO (2)
i makpuTn Kpuikormo (1).

Puc. 24.1

Axmro B mporpami Bubpatu komauny CkaHyBaTu, kapetka (3)
pOBIIOUMHAE PYX Y3IOBXK apKyIlla, OCBITJIOIOYM CIIeIiaJbHOI0
JJaMIIOI0 BY3€HBKY CMY:KKY 300pasKeHHsA. Bimbure Bim 300pa-
JKeHHA CBiTJIO moTpamisie Ha ()OTOEJIEMEeHTH, eJIeKTPUYHI CUr-
HAJMU 3 AKUX KOAYIOTHCS YKCJIAMU i IepesaloThCcsa B KOMII IOTeP.

* Iyke mpocTo KopucTyBaTUCA Iporpamoio 3acib gna ckaHy-
BaHHA gokymeHTiB (OC Linux Mint; puc. 24.2). Ilicaa 3anyc-
Ky IIporpaMa IMepeBipse, YW IIPUETHAHO IO KOMII IoTepa
ckaHep. SAKIIO0O Tak — BUBOAUTHCSA IOBIIOMJIEHHSA MPO Iie
i 3’aBaderbca KHomka CkaHyeBatu. Iliciaa ii HaTuckaHHA
B poOoUyOMYy mOJIi BiKHA 3’ABUTHCS BifiICKaHOBaHe 300pa’KeH-

Ha. Vloro Mo)KHA ITOBEPHYTH, 00iTHYTH, 30€perTu.

B~ 3acib gnA CKAHYBAHHA SOKYMEHTIB

v

O-Cc
e %,
POINOYETH 3HOBY... £2 ¥ * (]
Puc. 24.2

157



PO3/I/T 5. Lughposi npucmpoi. Ljugposi mexHonozii

YacTo cKaHep BUTOTOBJAITH B OI-
HOMY KopIryci 3 mpuHTepoM. Takuii npu-
CTPii MOKHa BUKOPHCTOBYBATU Pa30M
i3 KoMII'IOTEPOM SK CKaHep i mpuHTep,
a Tako:X 0e3 KomII’ioTepa SK KOIIilo-
BaJabHUM anapar. Tomy #ioro Ha3uBaIOTh

0a2amoOQpYHKUYIOHALbHUM NPUCMPOEM

(BPII; puc. 24.3). Puc. 24.3

Po3nisHaBaHHA TeKCTy

PesyibraTom ckanyBaHHSA € rpadiuHmii (aiia i3 300paskeH-
HAM cTopiHku y ¢gopmari PNG, JPG Tomro. AKImo »K Ha cTOpiHIli
€ TEeKCT 1 1oro HeobOXigHO 30epertu B TeKCTOBUI (haiij, TO 3Ha-
Io0uThcA npozpama 015 po3nidHa8aHHs cumeonig. Tarkuii 3a-
CTOCYHOK, OTPMMABIIK KOJI PACTPOBOrO 300pasKeHHs 31 cKaHepa
abo aiiny, aHadisye KOKeH IiKcesab i ITyKae ()parMeHTH, IO
HaragymoTh JiTepu, nudpu, po3aijoBi sHaku Tomio. Komir’orep
HiOM umTae TEKCT i 3ammcye B TeKcToBuUii (paitn (puc. 24.4).

APYT — Aopyr

Puc. 24.4

TexHoJOTiA po3mi3HABAaHHA TEKCTY BUKO-
PUCTOBYETHCA B IPOEKTI «Bikimxepeia»
(https://uk.wikisource.org/ — cTopiHka yKpa-
iHCbKOMOBHOTO po3aiay). Icropuumi mxe-
peJsia Ta XyAOXKHI TBOpH, IJA AKUX 3aKiH-
yuJiacsa Aisi aBTOPCHKOTO IIpaBa, YYaCHUKU
MPOEKTY CKAHYIOTH i IIyOJiKYIOTh Ha CAMTi
pasoM i3 pos3mi3HAHUM TEeKCTOM. Yci 3arri-
KaBJIEHI MOKXYTh KOPUCTYBATHUCS TeKCTaMU
JIJKepeJs Ha CBiil poscy/.

BIKITKEPENIA
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§ 24. Mpucmpoi eeedeHHsA epaghiuHoi iHgpopmauii

Lingposa ¢poTokamepa

TpuBanuit uyac ¢oTrokamMepu OyJau
aHAJOTOBUMMU, 300paskeHHsa (QiKcyBaJo-
ca ¢oromamiBKkoo. I3 moaBoO IMU(PPOBUX
doroxkamep (puc. 24.5) ¢ororpadpyBaHHA
Ta BiJeO3HIMaHHA CTaJU JOCTYIIHIIINMMU.
Y nudpoBiii kamepi 3o00parkeHHSa (QiKcCy-
€THCSA EJIEKTPOHHOKI CBIiTJIOUYTJIMBOIO Ma-
TpuIler. YOyagoBaHUU KOMII IOTep 30epirae
oro B rpadiuHui (aig y mam’ ATi Kame-
pu. IIBuaKoAiMHUI IIPOIlECOP AA€ 3MOTY
pobuTH CBiTAMHU i 3HIMaTH Bigeo.

CrBopeHo wMajeHbKiI HudpoBi Kame-
pu, AKi MOKHa BOyayBaTu B cMapT(dOH
(puc. 24.6), HOyTOYK abo iHIIUIT TpUCTPiii.

Npadiunnn nnadvwert

Bam moBoamyiocs MaJiloBaTH Ha eKpa-
Hi 3a JOIIOMOTOI0 MAaHIiIIyJIATOpPa «MUIIa»?
Tonxi Bum 3HaeTe, IIO IIe He Oy:Ke 3PYUHO.
Kpamre mamoBaTi Ha KOMII'IOTEepPi 3a IO-
IMoMoOTro rpadiuHoro miaanHIera (auritai-
3epa; puc. 24.7).

Puc. 24.5

Puc. 24.6

Puc. 24.7

Pobora 3 1iuM ODpuCTPOEM Haraaye MaJIIOBaHHS Ha Iamepi:
IIiT yac IepeMillleHHA CTUJyca, CXOXKOro Ha OJIiBellb, ITOBEPX-
Helo IJIaHIIeTa Ha eKpaHi 3’ ABJsSeTbCca BiamoBigua sinia. [eaki
IUIAHIIEeTH CJHIAKYIOTH He JININe 3a IIepPeMillleHHAMMU IIepa, aje
M 3a HOro HaATHUCKOM, HAXWJOM TOIIO. 3aJIeKHO BiJi BUKOPU-
CTOBYBAHOTO IIPOTPaMHOT0O 3al0e3medueHHS MOKHA OTPHUMATHU

HaWpidHOMAHITHIIN pe3yJabTaTu.

Binsnricts iH(opmarii mpo HaBKOJUINHINA CBIT JOAWHA
OTPUMYE 3aBAAKHU 30py. TOMYy BiKe PO3TJIAHYTI ¥ iHIII ITpuCTpOIl
yBeleHHA rpadiuHol iHGopMaIllii craam AysKe IIONYJAPHUMH.
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D

IQ ox»-lkool\:u—l.
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MuTtaHHA gnAa camonepeBipKu

SIke mpusHAUEHHSA IIPUCTPOIB yBeAeHHA?

OnunriTes MOPSALOK BUKOPHUCTAHHS CKaHepa.

Y oMy moJisirae IIpPoIlec PO3IIiBHABAHHSA TEKCTY?

Yuwm BimpisuaeTbcsa mudposa oTokamMepa Bij aHAJTIOTOBOI?
A gyoro mpusHayeHU! rpaivyHUN MJIAHIIET?

BnpaBsa 24

HocaiguTy MOMKJINBOCTL €JIEKTPOHHO-OIITUYHOTO CKaHepa Ta

mu@poBoi Kamepu (3a BiICYTHOCTi IIPHUCTPOIB MOKHA BHU-

KOpPHUCTATU TOTOBi (hpaiiam, 3aIPOIMMOHOBAHI BUUTEJIEM).

3anycTiTh Imporpamy AJisi CKaHyBaHHSA W BiICKaHyHTe CTO-

piHKy migpyuHuka. 30epe:xkiTh (aiis Bnpasa 24-1.png*.

CoororpadyiiTe cTOpiHKY ImudppoBo0 (GOTOKAMEPOIO:

* 30im3bKa Ha no0pe OcCBiT/ieHOMY MicIi (HampmkJaza, Ha
MiaABiKOHHIi);

e 30J1M3bKa Ha IIOraHO OCBITJIEHOMY MiCIIi;

¢ i3 OinbIIIOI BifcTaHI Ha MOraHO OCBIiTJIEHOMY MiCIIi.

3anycTiTh TEKCTOBUU IIpoliecop (AJIA HiATOTOBKHU B3BiTY)

i rpagiuauii pegaxktop GIMP.

IToueproBo Bimxpuiite B GIMP Ko:kHe i3 300paskeHb, BHUi-

JIITh HA HBOMY (pparMeHT CTOPIHKU 3 KiJIbKOMa CJOBaMH,

CKOIIi[0oliTe MOro i BCTaBTe IO 3BITY.

IlignumniiTs, 3a AKMX YMOB OTPUMAaHO KOXKeH ()parMeHT.

301bNIITh KOXKEH (PparMeHT A0 MIMPUHU CTOPIiHKU U pPO3-

raaabpTe. [Ilo Bu mopaguTe TUM, XTO X0ue OTPUMATU AKic-

He 300pa’KeHHs CTOPiHKM?

30epexkiTh 3BiT y (paitsm Bnpasa 24.

Komn’ioTtepHe TectyBaHHA o
BukonaiiTe TecroBe 3aBIaHHS 3 aBTOMAaTHUUYHOIO =
mmepeBipkoio Bixmosimei (3a QR-xomom abo O

rnmocuaaHHaM rnk.com.ua/102337).



§ 25. [lpucmpoi sugedeHHsA iHpopmayil

§ 25. NPACTPOI BUBEAEHHA IHOOPMAUII

PesysnbraTin omparjjoBaHHA iHdopMaIllii KoM’ IOTepoOM IIO-
TPiOHO BUBOAUTH AJIA CIPUUHATTS JIOIUHOIO ab0 00JIagHAHHIM.

MowuiTop

Bam poOpe BimoMuii OCHOBHUM IIPUCTPili BUBEAEHHA iH-
(opmariii mepcoHaIBLHOTO KOMII'foTepa — MOHimop (puc. 25.1).
Y cramioHapHUX KOMII'IOTEpPax MOHITOpP 31e0iJbIIIOro € OKpe-
MUM IIPUCTPOEM. ¥ MOHOOJIOKaxX, HOYyTOyKax, cMapT@oHaX HOoTo
BOY/ZIOBYIOTH B OJMH KOPIYC i3 PeInTor obJagHaHHA.

Puc. 25.1

CyuacHi MOHiTOPHU 3[€0iJBIITOTO0 MOKYTh IIPUNMAaTH AK aHAa-
JIOTOBUM, TaK i IMu(pPOBU BXiJHI CUTHAJIN.

Expan c8imno0io0nHozo0 moHimopa CKJIAgaeThcs 3 0araTbox
MaJIeHbKHuX cBiTyomioxiB (amryi. LED — light emitting diode)
TPHOX OCHOBHUX KOJIBOPIiB — UEPBOHOTO, 3€JE€HOr0, CHHBLOTO.
Tpu cBiTaomionu, 110 po3TaIllOBaHi IIOPYy4Y, YTBOPIOIOTH MiKCeJb.

SIcKpaBicTh CBITIiHHA KOMKHOTO 3 HUX 3Mi-
HIOETHCA BIiAIIOBiAHO M0 UM POBOTO KOay 300pa-
JKeHHs, a OKO CIIpUMMAaE Iie AK PidHi KOJbOPH.
OnHaKOBO ACKpaBe CBiTiHHA BCiX TPBOX CBITJIO-
nionis mae Oinmii KoJip, CBiTIHHA TiIBKU UepPBO-
HOTO II 3eJIeHOTO — KOBTHiI ToIo (puc. 25.2). Puc. 25.2
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Y pidkoxpucmaaniunomy mounimopi (aura. LCD — liquid
crystall display) 6ine cBiTi0 Bim jJaMmn 3abapBJIIOETHCH, IIPO-
XOAAYN KPi3h MaJieHbKi iabTpu. BoHM HaraaymoTh KOJLOPOBi
CKeJIbIIA OCHOBHUX KOJIBOPiB, IPO30PiCTh AKMX MOYKHA 3MiHIO-
BaTHu. 3aBAAKHU IILOMY 1 OTPUMYIOTH IOTPiOHI KOJIHLOPH HiKceJiB.

EnexTpoHHa KHura

EnexmpoHHa KHueza — 1€ TJIAHIIETHUN KOMII IOTEp A
BUBEJIEHHA TEKCTYy Ta 300pakeHb (IIepeBa’KHO IJA YUTAHHA).
B 1i expaHi 3aCTOCOBYIOTH TE€XHOJIOTiI0 «€JEeKTPOHHUM IaIrip».

ExpaH 13 «eJIeKTPOHHOT'O Iamepy» He
CBITUTHCA, a HaArajaye 3BUYAMHUMN IaIip,
TOMY MOT0 He BUAHO, HaIlpuKJana, yHoui. Ha
puc. 25.3 Mmu 6aummo, IO TiHb, AKa Iajae
Ha eKkpaH ejeKTpouHol KHuru Amazon Kindle,
3aBa’ka€e YUTATHU.

IIpucTpol 3 «eIeKTPOHHUM HaIllepoM» Ay’Ke eKOHOMHi: 3a-
pAoY aKyMyJATOpPa MOKe BHCTAUMUTH Ha JEKiJbKa TUIKHIB.

Puc. 25.3

NMpoekTop

IIpomemoncTpyBaTn 300pakeHHA 3 KOM-
m’ioTepa OZHOYACHO OaraThboM JIIOAAM JOIIO-
Moxke npoexkmop (puc. 25.4). Ilig uwac i#ioro
poboTu 300pakeHHs (POPMYEThCSA Ha HEBeJU-
Kit maTpuIi. 3a JOIIOMOIOI0 J:KepeJjia cBiTa
Ta 00’€KTHBa BOHO IIPOEKTYETHLCA Ha eKpaH
(mokaamHinmIe — Ha ypoKax (PisuKm).

Il;xepesoM CBiTJIa MOMKYTH CJOYTYBaTH JlaMIa PO3KaploBaH-
HA, cBiTaoxion Toio. IIpoekmopu 3 Jamnorw po3xrapoeanHHs
JaloTh ACKpaBe 300parkeHHs, IIPOTe MAIOTh BEJHKLI po3Mipu Ta
BEHTUJIATOP AJIA OXOJOMKeHHs jJaMnu. Ceimnodio0Hi npoexkmo-
pu CIIO}KUBAIOTh MEHIIIe eHepril i KOMIaKTHIiIIlI 3a po3mipom,
TOMY MOJKYTh HaBiThL yOYJZOBYBATHCSA B HOYTOYKIH.
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§ 25. [lpucmpoi sugedeHHsA iHpopmayil

Mpuutep

s BuBeneHHs 300pakeHb Ha Iamrip abo iHImi Hocii 3acTo-
COBYIOTH IPYKYBaJbHUI IPUCTPift — npunmep (aHTJI. printer —
Ipykap). 3a crmocoboM OTpPUMAaHHSA 300pasKeHHs IIPUHTepHu Oy-
BaIOTh CTPYMUHHI, ejieKTporpad)iyHi, MaTpU4YHi TOIIO.

300pakeHHA B CMPYMUHHUX NPUHMeEpPAX OTPUMYIOTH PO3-
Opu3KyBaHHAM Jy:Ke APiOHUX Kpareyb yopHujaa. 1sa Koabopo-
BOT'O AIPYKY BOHM € HaljgocTynHimmumu (puc. 25.5). 3ae6iabioro
3aCTOCOBYIOTH OJIaKUTHE, ITyPIIyPOBE, KOBTE i1 YOpHE YOPHUJIO,
a peImITy KOJbOPiB OTPUMYIOTH iX 3mimryBaHHaAM (puc. 25.6).
Ona oTpuMaHHA M’ AKIIUX BIATIHKIB mig "yac APYKY BUCOKO-
AKICHUX CBITJIMH JOJA€ThCA YOPHUJIO IIle ABOX KOJIHLOPiB.

Puc. 25.5 Puc. 25.6

Y poborti enexkmpoezpagiunux (1a3epHUX, CBITIOTIOTHUX)
npunmepigé nasa (popMyBaHHA 300pakeHHA BUKOPUCTOBYIOTH
nmuIiHAp 31 cmemiasmbHWM HOKpUTTAM — (Qorobapaban. Moro
IIOBEPXHS PiBHOMIPHO eJIEKTPUBYETHCS Ta OCBITJIIOETHCA Bi-
MMOBiAHO 0 IM(MPPOBOTO KOoay 3o0pakenHHs. IloTiMm mpoxoauTh
Mo0JIM3y KOHTeliHepa 3i CIeliaJIbHUM IIOPOIITKOM — TOHEPOM.
Bin nmpurdaryerbcsa 40 HaeJleKTPHU30BaHUX IIJIAHOK i cgopmo-
BaHe 3 TOoHepa Ha (porobapabaHi 300paKeHHS MEePEeHOCUTHCA Ha
nanip. [lajgi apkymr i3 TOHepOM MOTPAILISAE B CHEIiaJdbHY «IIidu»,
me 3a temneparypu 0au3srko 200°C 3o0pakeHHs (PiKcyeTbed.

Tak CTBOPIOIOTHCS YOPHO-0ijie Ta KOJHLOPOBe 300parkKeHHS
BUCOKOI SIKOCTI.
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IcHyroTh TmpUHTEDPU, NPU3HAYEHI IJId
IPYKY He Ha MaJIeHbKOMY apKyIIIi Ia-
1nepy, a Ha... cTiHi. Bina migrorosJie-
HOI CTiHM BCTAHOBJIOIOTH MeXaHi3M,
IO IepeMiIlye APYKYBaJIbHY TOJIOB-
Ky, sAKa 1 HaAHOCUTHL Ha 11 IOBEpPX-
HI0O OaKaHUI MAaJIIOHOK UYMW CBITJIMHY
(puc. 25.7). Puc. 25.7

-qmonl;oowr—t.g
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MuTtaHHA anAa camonepesBipku

Ilsist 9oro mpu3HaAYeHi IMPUCTPOI BUBEAEHHS?

SIKi Bu 3HaeTe TMOU MOHITOPiB?

SIK Ha expaHi MOHiTOpa YTBOPIOIOTLCA Pi3Hi KOJLOPM?
IITo Take emekTpoHHa KHUTra?

SKi 0coOJIMBOCTI Mae TEXHOJIOTiA «eJeKTPOHHUUA marrip»?
OnuiiTh TpUHIUIIE POOOTH ejieKTporpadiuyHoro mpuHTEpa.
SKi mpumHTEPH HAalOTh YOPHO-0ijJie Ta KOJHLOPOBE 300pasKeH-
HS BUCOKOI SKOCTi?

BnpaBa 25

Bukonaru 3aBmaHHS, IO CTOCYIOThCA OymOoBU Ta PoOOTU
IIPUCTPOIB BUBEIEHH.

3a [oImoMoroi pegakTopa BeKTOopHOI rpadiku Inkscape mo-
OyamyiiTe cxeMy 3MiIllyBaHHSA OCHOBHHX KOJBOPiB Ha eKpami
MoHiTOpa (muB. puc. 25.2).

Ha KoxHIN miJAHII cXeMHU HAOHUIIITh HAa3BY KOJIBOPY.
30epekiTh MaJIIOHOK y (paits Bnpasa 25.svg.

ITiokaska. 1106 mBugKOo mobyayBatu (irypy, yTBOpPeHY mepe-
KPUTTAM IBOX 00’€KTiB (Ha puc. 25.8 — KoBTa), iX caig Bubpa-
T 1 BUKJIUKATU KoMaHAy MeHIO KoHTyp — [lepeTtnH. IlouaTkoBi
00’€KTH IIicJada OO0 3HUKHYTH. SIKIIIO BOHU IIOTPiOHi, TO Iepen
ouM ix cuaig mpoxyostoBatu (quB. § 7 «KomiroBanHA 00’€KTiB»).



§ 26. [pucmpoi 36epizarHa. [lpucmpoi 38'A3Ky

2. Cruanits moBor Python mporpamy Ekcnept: xKomm’rorep cra-
BUTH ITUTAHHA PO OCOOJIMBOCTI IIPUHTEPA, OTPUMYE BiAIIO-
Bimi («Tax» abo «Hi») i poOUTh BUCHOBOK IIPO HOT0 THII
(puc. 25.9).
3abe3mneuTe pPoO3Mi3HABAHHS NPWHANMHI YOTHPHOX THIIIB
npuHTepiB. 306epekiTh mporpamy y aits Bnpasa 25.py.

Yn € B npuHTepi dpotobapabaH? Hi

Yn BMKOPUCTOBYETLCA B NpUHTEpi YopHuno? Tak
Len npuHTep — CTPYMUHHWUI

>>>

Puc. 25.8 Puc. 25.9

@ KOMI'I'IOTepHe TeCTyBaHHA

BukonaiiTe TecToBe 3aBAAHHA 3 aBTOMATHYHOIO
nmepeBipkoo Bimmosizei#t (3a QR-kKomom abo
mocuyiaHHAM rnk.com.ua/102679).

§ 26. NPNCTPOI 3BEPITAHHA. NPUCTPOI
3B’A3KY

ITorpeba B 30epiranui imopmarlii BUHUKJIA B JIIOAeH Ay:Ke
maBHO. Jlo Hac OiWNIIM TEeKCTH, 3aIllMcaHi Ha TIMHIHUX TabJamd-
Kax, mamipyci; ¢pecku Ha cTiHax xpamiB Toiro (puc. 26.1).
IIpore auie mudpoBe KOAYBAHHSA YMOMKJIMBUJIO 30epiranHsa iH-
dopmartii Bcix BUAIB, IMIBUAKUKN MOCTYH M0 Hel, COIPOCTUJIO IIe-
peraBaHHA iH(@opMAaIlii, 30KpeMa i yepe3 KOMII IOTEPHI MepexKi.
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Puc. 26.1

OsHaiiomiMocsa 3 geAKUMU ITU(PPOBUMU HPHUCTPOAMU 30e-
piranHs Ta 3B’SA3KY I BUKOPHCTAHMMHU B HUX TEXHOJIOTisIMH.

Hocii aaHunx

»  OnewHakonuuysay

SAKuit HOCiMT MM(pPOBUX NAaHWX HUHI € HAUOONYJIAPHIIIAM?
HameBHo, 1e Tak 3BaHa (uemrka. DrewHaKonuiyeay — MIpU-
cTpiii ansa 30epiraHHA I IepeHeceHHs iH(opMalii, o cKJaama-
eTbed 3 Guerntmam’ATi Ta 3’egayBava USB (uuraerbes «io-ec-6i»)
IJISI IMiZKJIIOUeHHS OO0 KOMII'IoOTepa UM iHIIIOTO IPHCTPOIO.

OdopmiaeHi mo-pisHOMY (pJIeIIHAKOIMYYyBaUi MOKHA I0oOa-
yuTH i AK Quemkaptu (puc. 26.2) B mudpoBux KamMepax, CMapT-
douax, 1 AK HmpuUCTPOl AJIA NepeHeceHHA maHux (puc. 26.3).

IaHi 3anmMCcyOThCA 3a AOIOMOTOI0 €JIEKTPUUYHUX CUTHAJIIB
i sbepiraioThCcsa Ha IIJIACTUHII, BUTOTOBJIEHiII i3 0C0O0JMBOI pe-
YOBMHM — HAIIIBIPOBiJHWKA. 11 3aXWIAIOTh Bif MOIIKOIKeHb
IIJIACTMACOBUM a00 MeTaJIeBIM KOPIIYCOM.

Samisk
Ultra

2565 M2l
ea

Puc. 26.2 Puc. 26.3
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IlepeBaramMmu mmx HOCIIB € HeBeJIMKi po3Mipu Ta Maca;
@ BaBIAKU BiJCYTHOCTI PYXOMHUX JeTajiell BOHU JIETKO BU-
TPUMYIOTEH IIOMITOBXM, IIQAiHHS TOIIO.

»  TopTaTMBHMIA HAaKOMUYYyBa4 Ha OPCTKUX MarHiTHUX AMCKax

Haxonuuysau Ha Hopcmrxux mazuim-
Hux duckax (HIKM]L; :KOpCTKUHA TUCK, «BiH-
yecTep») — IIPHUCTPill, IpU3HAUYEHUHN IJIdA
30epiraHHsa 3HAUYHMX OOCAriB JaHUX — [0
1 TB i Ginwmre (puc. 26.4). ¥ 6ararbox cra-
I[IOHAapHUX Ta IIOPTATHBHUX KOMII IOTEPax
came Ha HIKM] s06epirarorbcsa IrporpaMu
omepamniifHol cucTeMHu, 3aCTOCYHKHU Ta (paii-
JIU KOpPUCTyBada/KOPUCTYBAUKU.

HabOyau momupeHHsS # IIOpPTaTUBHI
HKM]I, axi npueaHyoTh 0 KOMII IoTepa
JIUIIe AJIS TOro, 100 3amucaTy Ha HUX (daii-
Ju abo mMpoUuUTaTH 3 HUX.

Ak Bumgao 3 HaszBu, HIKMJl ckiaamaeTbcsa 3 ogHOTO abo
IeKiTbKOX MOMCKIB i3 TBepmoro marepiany (ajdmoMiHiio, ckJa
TOIO), MOKPUTUX PEYOBUHOIO, sIKa A00pe HaMarHiuyeTbcda U
noBro 30epirae 1eit craH. EjeKTpuuHUIT ABUTYH 00epTae AUCKMU,
a Mar”HiTHI r'OJIOBKH, IO HAOJMIKAIOTHCA IIPU I[bOMY 0 ITOBEPX-
Hi, HaMar"HiuymoTh ii BiAOOBiAHO M0 1MU(GPOBOr0 KOAY MaHUX.
Tak Ha Mar"HiTHuUN IUCK 3aIlIMCyeThCA iH(pOpMAILisi.

s unrtaHHA iH(MoOpMarii 3 AuCKa, IO 00epPTaE€ThCA, IO
HBOTO 3HOBY HAOJMKAETLCA Mar"HiTHa roJjoBka. Ilig miero Ha-
MarHiueHoOl MOBEPXHIi B I'OJIOBIII BUHUKAE eJeKTPUUYHA HAIIpyra,
3MiHU AKOI BiAIIOBiZAaIOTh KOAY 3allMCAHUX HaHUX.

Puc. 26.4

' Mexaunism HIKM]I ny:xke Tounuii. [lam’araiooun mpo 1e,

@ 13 IpmCTpPoEM HEOOXiTHO TOBOAUTHUCA AYKe 00eperkHO:
ymap abo mamiHHsS, 0CcOOJMBO Hig yac pPoOOTH, MOMKYThb
MOT0 MOINKOAUTU ¥ HaBITh 3illcyBaTu.
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> OnTuuHI AnNCKM

OnmuuHuii duck — HOCiII y BH-
TJIAA1L OUCKa 3 TPO30pPOro IMJIACTUKY
3 TOHKUM POOOYMM IIapoOM PEeYOBUHU,
YyTJAWUBOI [0 JIa3epPHOT0 MPOMiHHI,
Ta O3ePKAJbHUM BiIOMBHUM IITIapoM
(puc. 26.5). Iuck obepraeTbcA B CIIe-
MiaJbHOMY IIPUCTPOI — JIMCKOBOI.

Ilig wac sammcyBaHHA JaHUX y pobouoMy IIapi Imig mgiero
JIa3epHOT0 IMPOMEHS B3/I0BXK CIIipaJIbHOI JOPisKKM YTBOPIOIOTHCS
MiKpockomiuHi Hemposopi minauku. Ilorim 3a momomororo Jia-
3epHOTO IIPOMEHH, IO II0-Pi3HOMY BigOMBa€eThCcs Big pobodoro
mapy, iHgopmalia 3UunuTyeThCH.

Icayrors ontmuHi mucku aias omHopasoBoro (CD-R, DVD-R)
Ta GararopasoBoro samnucy Ta crupauua (CD-RW, DVD-RW).

Puc. 26.5

IloBepxHIO ONTUYHUX AUCKIB CJiJ 3axXuUIaTH Big mOapH-
e IIMH Ta 3a0pymHEHHA, I100 Jia3epHUI IIPOMiHb Mir BiIbHO
IIPOXOAUTH Kpidb Hel.

Mepexeee o6naaHaHHA

Huni ob6nagmanua aasd moOyZoBU IPOTOBUX ab0 0e3apoTo-
BUX JIOKAJBHUX Mepexxk — OymeHHa pid.

> MepexeBuil KOMyTaTop

PoGoTy apoToBOi KOMII IOTEpPHOIL
Mepeski 3abedneuye mepexcesuil Komy-
mamop (po3MOBHA Ha3Ba cEiy BiJ aHTJI.
switch — mnepemukau; puc. 26.6) —
IIPUCTPiii, O AKOT0 KabeJaaMU IIPUET- PUC. 26.6
HYIOTH KOMII IOTE€PU, IPUHTEPU TOIIIO.

OTpuMaBIIN IIOBiAOMJIEHHSA BiJ OZHOrO 3 HIPHCTPOIB, Me-
peKeBUNl KOMYTATOpP Iepecujiae HMoro camMe Ha TOW HPUCTPiM
y JIOKAJbHIN Mepe:Ki, AKOMYy BOHO IIPpM3HAUYEHEe.
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OCHOBHOI0O XapaKTEPHUCTHUKOI Mepe:KeBOr0o KOoMyTaTopa
€ KiJbKicTb po3eTOoK (IIOPTiB) AJA mpUeqHAHHA npucTpoiB. [iaa
JOMAIITHBOI JAPOTOBOI Mepe:Kki MOKe BHCTAUMTH KoMyTaTopa
3 8 mopramu, a IJis MIKiJIBHOI MepeKi — JeKijbKa KoMyTaTo-
piB, Y KOKHOMY 3 SKHX €, HaIIpuKJang, 16 mopris.

@ AjnmiHicTpaTop KOMII IOTEpPHOIL

l MepeXKi (cucTeMHUIT agMiHicTpa-
TOP) CTEXXUTHh 3a NPaABUJIbHICTIO
poboTu MepeKi, Kepye ITOCTy-
IIOM 10 Mepe)KeBUX IIPUCTPOIB
Tomro (puc. 26.7). Momy momusa
JIOBOIUTHCA PO3B’A3YBATU Pi3HO-
MaHiTHI 3aBHaHHS II[OJ0 POOOTU
3 piBHUMHW IpoTrpaMaMu.

»  MepexeBuii MapLIPyTU3aTOP

HOna mobymoBu 0e3nmpoBimHOI
Mepe:Ki 3 ZOCTYIIOM [0 iHTEpHEeTY
BJIOMAa HaluacTillle 3acTOCOBYIOTh
0e3mpoBigHUN  Mmapwpymu3amop
(poyTep) — mpmcTpiit, 10 BUKOPU-
CTOBYETBHCA MJISA IIOETHAHHS IBOX a00
Oinmbirte mepexc (puc. 26.8).

Mepe:ki MOKYTH IIPUEAHYBATHUCA OO0 poyTepa 3a TOIIOMO-
roro TexHoJiorii Bawdait (anra. Wi-Fi) abo rkabenda. AKmio mei
IIPUCTPiHA 3’eqHATU 3 IHTEPHET-CEPBEPOM, TO PEITa IIPUCTPOIB
MaTUMYTh JOCTYII IO iHTEpPHETY.

Or:xe, mupoBe KOAyBaHHA iH(MOpPMAaIlil BUKOPUCTOBYETHCS
B pisdHuUX mpucrtpoax. OgHi 3 HUX, AKi HemlogaBHO OYJIM IIOMY-
JAPHUMMU, IIOCTYIAOThCA HOBIMIMM, iHIIII caMe 3apas IIBUAKO
POBIOBCIOIKYIOThCSA. be3 cymMHiIBY, B MaiiOyTHROMY Ha OCHOBI
HAWHOBIIIINX TEeXHOJIOTiHM Oyae CTBOPEHO IIfe 3PYUHIII IPUCTPOI.

Puc. 26.8
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D

170

MuTaHHA ansa camonepeBipku

SIki mepeBarm 36epiranua iH@opwmarii B nudposiit hopmi?
fAKi mepeBaru mMaoTh (QIIEITHAKOINYYBadi?

Yomy mopratuBHomy HIKM]l mroxaTe ymapu?

Axux mpaBmMJ CJILL ZOTPUMYBATUCA IIiJ Yac KOPUCTYBaHHSA
ONTUYHUMU AUCKAMU?

IloscHiTh mpu3HAUEHHsS MepeskKeBOoro KoMyTaTopa.

SIKe mpusHaAUEHHSA MepeKeBOr0 MapIIpyTu3aTopa?

BnpaBa 26

HocaiguTy BJIACTUBOCTI IPUCTPOIB 30epiranua iH(Gopmarrii.
Ha caiiTi iHTepHeT-MarasmHy KOMII'IOTEPHOI TeXHiKH
3’acyire, (uaemrHakonnuysaui Ta mopratuBHi HIKM] akoi
MiCTKOCTI € HaNIONyJIAPHIIITIMU.

3HaHAITh B iHTEepHETI 300pasKeHHA PO3TIISHYTUX ITU(POBUX
IIPUCTPOIB 30epiraHHA Ta HOCIIB maHUX i 30eperKiTh.
Bigkpuiite pegakTop npeseHTariii. CTBOPiTh KOMII IOTEPHY
IIpe3eHTaIilo mpo Iu@pPoBi mpucTpoi 30epiraHHA TaHUX.
Ha nepwomy cnaiini 3a3HauTe Ha3By IIpe3eHTaIil Ta gaHi
IIPO aBTOpPa YU aBTOPKY.

Ha rkoxcHomy 3 nacmynHnux ciaaiifiB NOMICTiTh: Ha3BY IIPU-
CTPOIO, ITOT0 300pakeHHdA, JaHi IPO MiCTKiCTh.

306epe:kiTh ImpeseHTarnio y (aiia i3 HazBoio Bnpasa 26.
IIOTIOBHITH Tpes3eHTallil0 caaiijoM IIpO Ile OAWH HOCi ma-
HUX — THYYKMUH Mar"HiTHUMN AUCK.

HopaiiTe Ha BigmoBimHI caaiam iH(popMmallito 3 m. 1.
30eperKiTh Impes3eHTallio.

Komn’ioTepHe TecTyBaHHA

BukonaiiTe TecToBe 3aBAaHHA 3 aBTOMATHUYHOIO
nmepeBipkoi Bixmosimein (3a QR-komom abo
mocuJaHHaM rnk.com.ua/102680).
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§ 27. UNPPOBI TEXHONOrII

Y XX cT. crajo 3po3yMmijno, IIo
HaW3py4YHiIlle onpamnboBYBATU OUUPPO-
6any iH@gopmauyito (Tomany B mudpo-
Bi#1 ¢opwmi), Aasa 1BOTO OYJI0 CTBOPEHO
MIpUCTpiti — womn’romep (puc. 27.1).
Ile craso TOIMTOBXOM A0 TaK 3BaHOIL
Uu@MPOBOI PeBOJIIOIIII: Temep AJA ompa-
I[IOBaHHA Oyab-sAKO1 iH(popMmarlrii gocrar-
HbO 1i omm@pyBaTu ¥ HaIuUcaTu Ogad
KOMII’JoTepa IOTPiOHy Iporpamy.

Posrnaubmo nmeaki mugpoBi TeXHOJOril ompaliloBaHHA iH-
¢dopmarii piBHUX BUIIB.

t'r’:fJ

Puc. 27.1

TexkcrToBa iHnpopmayia

TexcToBy iH(popMaIlilo Ay:Ke MPOCTO OMUPPYyBaATU: JOCTAT-
HBO KOK€H CHUMBOJI MO3HAUUTH UUCJIOM. 3aBIAKHU IIbOMY TEKCTHU
VCIILIITHO OIIPaIbOBYIOTh 3a JOIIOMOTOI0 KOMII IOTEPiB.

Bu Bike KopucTyBaJuCa IIOIITYKOBOIO CHCTEMOIO i 3HAETe,
IIT0 B MAcHBi BeOCTOPiHOK 3a KJIOUYOBHMMMU CJOBAMM BOHA 3HA-
XOAUTH ITOTPiOHI TeKcTH.

HaBenimo geski mu@poBi TeXHOJIOTil onpaIloBaHHA TEKCTY.
»  MawviHHWIA nepeknaa

IITo poObuTu, KoJu JIOAMHA HEe 3HAE MOBU, AKOI HAIHCAHO
nmoTpiOHMI ii Texct? [omomoike cucTeMa MAIIWHHOTO IIepe-
kjaany. Kopucryiouuchk He JiIlle CIOBHUKOM, ajie i CKJIAIHUMU
QJITOPUTMaMU INTYYHOTO 1HTEJIEKTY, BOHA IIBUAKO IlepeKJiaze
TEeKCT i3 OfHiel MOBU Ha iHIITY.

PesynpTaT MaAIIMHHOTO IIepeKJIaLy 3aBKIM HeoOXigHO
YBasKHO MepeunuTyBaTu. AIKe HEPiIKO TPAIJIAOTHLCA BUNAAKH,
KOJIM KOMII IOTEP HEeBIaJI0 BUOMPAE CJIIOBO, OYAY€E PeUEHHS TOIIIO.
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CucreMa MAIIMHHOTO IIepPeKJaay MOKe OyTH 3aCTOCYHKOM,

YCTaHOBJIEHMM Ha KOMII'I0Tepi, a00 iHTepHeT-CcJyK0010, JTOCTYII-
HOIO uepe3 BeOorydmad.

172

CrnpobyeMo HIBUIKO IIePEKJAcTH (PparMeHT TEeKCTy 3a JO-
momMoroio ouHJjgaHOBOro Google MNepeknagaua (puc. 27.2).

3
= Gopgle Nepexnagau #:

W, TeweT B Dowymenm @ Beb-cakmn

BUIHAYMTH MOBY  AHFMIHCBKA  YKPATHCbKA — POC v & YKPAIHChKA  AHFMIACHKA  POCIACHKA v
Ukraine i§ a country in Eastern Europe. Kyiv is the X Yrpaina — pepwasa 8 Cxiguin Eeponi. Kuia detonmuni
natior's capital and largest city. Ukraine's official and HabinbLwe MicTo Kpaiky. OILIAHOW Ta AepMaBHOK
national language is Ukrainian. Ukraine covers moBoko Yrpaiiu e yrpaiHcoka. Yrpaida saliMae
approximately 600,000 square kilometres npuénuako 600 000 KEagpaTHMX KinomeTpie (230 000
(230,000 sq mi)) KBaAPaTHHX MWL),

Ukrayina — derzhava v Skhidniy Yevropi. Kyyiv - stolytsya i naybil'she
misto krayiny. Ofitsiynayu ta derzhavnoyu movoyu Lkrayiny ye

ukraying'ka. Ukrayina prybly 600 000 kvads kh kilometriv
Moxasaru Ginbwe
4 4 23/5000 B v Lo} 0D %% <
Puc. 27.2

Ilsist IHOro MOTPiIOHO BHMKOHATHU TaKi mii:

1) BigrkpuTm BeGcTOpiHKY https://translate.google.com.ua;

2) y texcroBe noJie (1) yctaBuTH (hparMeHT TEKCTY;

3) Ha maHesi (2) BuOpaTm MOBY OPHUIiHAJBHOTO TEKCTY.
Ao matucuyTu BusHauntu moBy, To cucTeMa cupoOye
3po0UTH IIe aBTOMATHUYHO;

4) Ha maHesi (3) BuOpaTu MOBY, AKOIO CJiJl IepeKJIacTH.
Y TexkcroBoMy moJii (4) 3’ABUTHCA IIepPeKJal TEKCTY.
Moro MoskHa CKOIiIOBaTH, a IOTIM YCTaBUTHU, HAIIPU-
KJIaZl, Y TEeKCTOBUI HOKYMEHT.

LWndpyBaHHA Ta gewmndpyBaHHA
BaxxkauBum cmocobom 3axmcTy iH(popMmarllii € mudpyBaHHA.
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{ IIle B I ct. mo H. e. pumchbKkuii immeparop I'atr FOxiin Ile-

3ap IJsd IPUBATHUX ITOBiIOMJIEHb BUKOPUCTOBYBAB MPOCTUI
mu@p: 3aMicTh KOMKHOI JIiTepu TEeKCTy BiH mucaB JiTepy,
110 poaTalloBaHa B aj@aBiTi Ha 3 mos3uIlii maJri.

TekcT b 0] o A b B r r
wudp | A | B B r r |4 E €

Ileit cmoci® mmdpyBaHHSA JIETKO peajisyBaTu y BUIJIASL
mporpamu MoBo Python:
text = input() # Besogumo TeKkcT
for c in text: # [InAa KoXHOI 6YKBU TeKCTy pobrumo Take:
if c == 'A% print (T', end =") # akwo ua 6ykea — A, TO
if c =="'B" print (T, end =") # BuBogumo I i T. 4.
if c == 'B" print (), end =")

if c == "A" print (B, end =")
He menin mikaBoro 3agauero € aeinnu(pyBaHHSA TEKCTiB.

1940 pory aHIIilCcBKUNA MaTeMaTuk AJiaH
Tiopiur po3pobus gemndpyBaabHy MAIIH-
Hy Bombe (puc. 27.3). Bona momomaraJia
posmmdpoByBaTU KOJ HiMeIbKOI IMuQpy-
BaJibHOI MammuHu «EHirma» — OJH3BKO
3000 mosimomaeHBb Ha 100Y.

Npadiuna inpopmayin

Ha BigmMiHYy Big TeKCTOBUX JaHUX rpadidyHi gaHI MamOTh
3Ha4yHO Oiyibmii obcaru. Hampukmaan, ¢aiia i3 oxmiero mudpo-
BOIO CBITJIMHOIO MOJKe MAaTH TaKUU caMuii o0cAr, AK Qaia is
TeKCTOM AeKiTbKoX KHur. ToMy mjis e()eKTHBHOI'O OIIPAIlIOBAH-
HA 300paskeHb 3HAAOOMJINCA 3HAUHO HOTYIKHIIII KOMII IOTEepH.
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Bu BiKe BMieTe cTBOpioBaTu 300paKeHHs 3acobamMu Tpa-
¢biurux pemarkTopiB. Huni 1mudpoBi TexHOJOTil aKTUBHO 3aCTO-
COBYIOTBH IJIsI 3HAUHO CKJIAQAHIIIIOTO OIpAIfOBaHHA 300pa’KeHb.

»  PosnisHaBaHHA 06pa3is

HapiTths momikinbHATa, AKINO iM ImokasaTtm (ororpadiro,
JIETKO BIIi3HAIOTh, HANOPHUKJIAXA, KoTa. IIpore niasa xKomir’rorepa
noniOHe 3aBIAaHHA BUABJIACTHLCS AOBOJIL CKJALZHUM. 3aladi BIIi-
3HABAHHA [MOBLIbHUX 300pakKeHb MJOCIIIMKYE OKPEMUHA PO3MiJ
iHopMaTUKuU — TeopiA pol3mi3sHaBaHHA 00pasiB.

J Y 6ararbox nmudpoBux (oToKamMepax IIiJ yac 3HiMaHHS BU-
3HAUYAETHCS, YN € B KaApi oonuuus. Ile momomarae HaBecTn
pisKicTh came Ha 00JIMYYs, IIEPEBIPUTHU, YU PAITOM XTOCh

y KaJpi He KJIIIHYB OouMMa TOIIO.

P AHani3 HayKoBUX 306pakeHb

Ilig yac gismuHUX MOCTiAIB i cIlocTepe:keHb YUueHi Hamara-
IOThCA 3i0paTu ssKomora Oinbime ganmx. dacTo 1e pisHOMaHITHI
(¢ororpadii, gaxi moTiM mMOTPiOHO IMEBHMM UMHOM OIIPAIlIOBATH.

4 Ha cBiTsimHax 3opsuoro Heba, oTpuMa-
HUX 3a JOIIOMOTOI0 TeJecKoIlla, BUIHO
3HAUYHO OiJbIlle 3ipOK, HiXK Heo30poe-
HUM OKoM (puc. 27.4). Bimbnrictes i3
HUX 3’ ABJAITHCA MIOHOYi. IK BUABUTU
cepel TUCAY MAJIEHbKUX ISTOK TY, IKOI
Buopa Ie He Oyiao? IIpoamasisyBaTu
0araTo CBITJIMH JOIIOMOJKE KOMII IOTep. Puc. 27.4

Bineoindopmauin

Huui ma cmaprdon a6o mmppoBy KaMepy 3HiMaTH BJacHe
BiJle0 MOXKYTh NPAKTUUYHO BcCi. ICHYyI0OTH 3acTOCYHKHU, ITIIO JO3BO-
JIAIOTh BUKOHYBATU IIPOCTUM BiJEOMOHTAK: HAJIAIIITYBAaTU TIOCJi-
JTOBHICTh Bieo(pparMeHTiB, JOAATH 3BYKOBHUI CYIIPOBiJ TOIIO.
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»  CneuianbHi epekTn y Bifgeodinbmax

Kommr’roTep momomarae He JIMIIIe MOHTYBATH «CIIPABYKHE»
Bijleo, ajie ¥ gomaBaTU OO HBOTO pidHoMaHiTHI edexTu. Bara-
TO CIleH, AKi Mm OaumMo y (piabpMax, 3HATO He 3a OAWH paa,
a CKJAaJeHO 3 JeKiJbKOX BiJeoIlllapiB: Ha IepPIIOMY MOXKe OyTu
KpaeBul, BiggajeHi 00’€KTH; Ha APYIroMy — IIepeaHill ILIaH i3
TOJIOBHUMMU TepPOSAMH; Ha TPEThOMY — II€PeXO0iKi.

TexHojyioria xpomakeit (Bim aHTJI.
chroma key — KojipHUI KJII0Y) BUHaAlJeHa
B 1930-x porkax. 3HiMaHHS TPOBOAATH Ha
OJHOKOJipHOMY TJIi, UacTo 3ejieHOMYy abo
cuabomy (puc. 27.5). Ilix wac MoHTaKy
3aMicTh IiKceJsiB, AKi MamTh KOJIip Tia, Puc. 27.5
OigCcTaBASIOTHCA IIIKCeJi 3 iHIIOro Bifzeo.

2017 pory B kypHaai Vice moBioMMJM HPO TEXHOJIOTiIO
Jdingeiix (aura. deepfake; Bim deep learning — rinbuHHE Ha-
BUaHHA Ta fake — migpobOka). Tak HasuBaioTL Bimeo, 1e 3a
IOIIOMOTOI0 IITYYHOIO iHTEJEeKTy OOJWYdYA JIOAUHW 3aMiHEHO
iHImuM 00JaMYUYsaM a00 3MiHEHO IIOBEHiHKY 300pasKeHoi JIOAUHMU.

3sykoea iHbopmayia

3aBaAKMu 1U(pPOBOMY KOAYBAHHIO 3BYKY TAKOXK 3’ ABUJINCS
KOMII'IOT€PHI TeXHOJIOTii oro ompariloBaHHA.

Ilonpu Te 110 CKJIACTU IIPOrpaMy AJs PO3IidHaBaHHS MOB-
JIeHHS 3HAYHO CKJAMHiIle, HidK IJISd PO3IidHaBaHHS TEKCTy, Oa-
raTo iHTepHeT-cepBiciB MaioTh (PYHKIIII IoI0ocCOBOTO BBeAEeHHS
TeKCTy Ta KepyBauHsA. Iloxi6ui GpyHKII € 1 y cmapTdoHax.

J Axmo mix yac xopucryBanHa Google [Mepeknagauem Ha-
TUCHYTU KHOIKY i3 so0paskeHHAM Mikpodpona I (quB.

puc. 27.2), To (ppasdy Ajaa mepexJasy MoKHA Oyae He BBO-
IUTH 3 KJaBiaTypu, a IPOMOBUTH B MiKPO(OH. 1A IPUIIH-

HeHHA T'0JIOCOBOTO BBENEHHA CJIifi HATHCHYTH KHOUKY ).
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PO3/I/T 5. Lughposi npucmpoi. Ljugposi mexHonozii

LUudpori TexHonorii B cysacHomy cCBiTi

PosBuTtok 1mu@dpoBHMX TEeXHOJIOTiH
IysKe BMiHUB KUTTA Joogeit. [looyTosi
mpuJagu, OCHamleHi IMu(ppoBUM KepyBaH-
HAM, CTaJU 3PYYHIMIMMU ¥ HALINHINIAMUA.
YOymoBaHHII KOMII'IOTED OA€ 3MOTY IIPH-
Jajy IpaloBaTU 3a Pi3HMMU IporpaMaMu
(puc. 27.6).

Haii6ispimux 3MiH Bif yIpoBaIKeHHA
nu(PoOBUX TEXHOJOTIN 3a3Hanam iHdopMa-
mitiai TexHoJsorii. [isHaiiMmoch, AKi came.

IIle He Tak maBHO aJaA OOMiHY iHQOD-
MAaIli€lo JIIOIM MHCAJIHN MalepoBi JucTu. 3a-
BAAKU IIepeTBOPeHHIO iH@opmMamii y mud-
poBy (hopMy Ta IOIIUPEHHIO KOMII IOTEPiB
3’apuiiacsa mepeska «IHrepHer». Temep mo-
BiJOMJIEHHA HaAXOIATH MUTTEBO.

3acTocyBaHHA ITUMPPOBUX TEXHOJO-
rifi gomomara€ NMOMITHO CIIPOCTUTU OCBIT-
Hi#fl mpollec, ypaxoByBaTHW iHAMWBimyaabHI
moTpebu yuyHiB i ydyeHUIb, OCOOJIMBO i-
Tel i3 mopyineHHAMHu 30py Tomro. Humi
BeCch MOTPiOHUHM MaTepias MOKHA 3HANTH
B nu@poBoMy BUraani. B ymoax aucras-
IiMHOIrO HABUAHHS Ta IIiJ 4ac caMOCTiHHOIL
MMiATOTOBKM 0 YPOKY Ile O0COOJMBO aKTy-
anbHO (puc. 27.7).

Puc. 27.6

Puc. 27.7

@ TexHoJoria 0onosHeHol peasbHOCMi TO3BOJISIE OOdaBaTHU
I BipTyasibHi 00’€KTH 10 peaabHOTO cBiTy. Hanmpukaan, «0oxKu-
BUTHU» iatocTpamnil miapyuyHuka. Ilig yac mepersaany uepes
KaMepy 0 300parkeHHs CTOPiHKM Ha eKpaHi J04aloThCs
HITYYHi 00’€KTH, IKi MOKHA PO3TJIAgaTH, 00epTaTu TOIIO.
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§ 27. Lugpposi mexHonozii

MuTaHHA gnAa camonepeBipkn

IITo o3Hauae TepMiH «IU(pPOBI TeXHOJIOTIi» ?

HasBiTh meKinbKa TeXHOJIOTiM oIrpaIlifoBaHHA TEKCTOBOI iH-
dopmarii; rpadiunoi indopmarii?

SKi mepeBaru Mu(ppPOBUX TEXHOJIOTiN OIpaIfoBaHHA Bimeo?
o Take mimdenk?

Ax cropucraruca roxocoBum yBemeHHAM Google lNepekna-
pava?

HaseniTs mpukJgaau 3acTocyBaHHA ITU(PPOBUX TeXHOJOTiH
Y HOBCAKAEHHOMY KUTTI.

BnpaBa 27

BukoHaTu 3aBmaHHS, TOB’fA3aHI 3 BUKOPUCTAHHAM IU(pO-

BUX TEXHOJIOTiH.

ITompartoiiTe 3 Google lNMepeknagauem. ns mporo:

a) BimkpwmiiTe cTopiHKy https://translate.google.com.ua y Be0-
orJyIsAmaui;

0) nnd BBeJeHHA BUOEPITH YKPaiHCbKY MOBY, a AJIA Tepe-
KJIaay — QAH2JLUCbRY;

B) HATHUCHITHP KHOIIKY ~.!..- 1 mpoMoBTEe B MiKPO(OH PAIKU
3 Bipma Tapaca IlleBuenka: «MeHi TpUHAAIATUNA MU-
HAJIO, S IIac ATHATA 34 CEeJIOM»;

r) mo0 mepeBipUTH SAKIiCTh IIEepeKJany, MOMiHANTe MicIis-
MI MOBHU, HATHCHYBIIN KHOIIKY «*: Tellep aHTJIifChbKUN
TEeKCT Oyae mepeKJiaJeHO YKPAiHChKOI0 MOBOIO.

BunpoobOyiiTe nmporpamy 3 npukjgany 2 (mudp Ilesaps).

CkiaamiTe mporpamy aasd pos3mmupPoOBYBaHHA TEKCTY, 3a-

mugposanoro mugpom Ileszaps.

Komn'ioTepHe TecTyBaHHA

BukonaiiTe TecToBe 3aBAAHHA 3 aBTOMATHUYHOIO
nmepeBipkoo Bimmosimen (3a QR-komom abo
mocujaaHHAM rnk.com.ua/102681).




PO3/I/T 5. Lughposi npucmpoi. Ljugposi mexHonozii

MPAKTVYHA POBOTA 5 )
BUKOPVCTAHHA LN®POBUX NMPUCTPOIB
| TEXHOJIOFINA

3aBaHHA: CTBOPUTH IIPE3E€HTAI[il0 3a OIIMICOM.
O6nagHaHHA: KOMII'IOTEp, PeJaKTop Ipe3eHTAalliil, BeOorasamad.

9.
10.
11.

12.

Xia po6otn
ITi0 wac po6omu 3a komn’romepom dompumyiimecv npasus 6e3nexu.

3amnycTiTh pemaKTop IIpe3eHTalliil.

Ha mumyavrnomy cnaiini HabGepiTh 3arosioBok Lludposi npu-
CTpOi Ta iHpopMaUinHi npouecn.

¥ migsaroJsioBKy HabepiTh cBOI IpisBuUINe, iM’sT Ta KJac.
CtBOpiTh caaildu 2—5 i3 3aromoBkaMu — HasBaMu iHGOP-
Mal[iiHUX TIPOIEeCiB: IlepellaBaHHA, IIOIIYK, ONpaIllfOBaHHI,
30epiramus.

Ha caaildi 2 300pasits cxemy mepemaBaHHA iH(opMaIrii mism
yac Teae(OHHOI po3MoBu (cMapT(GOH — MBI BUIIIKU CTiJIb-
HHUKOBOI Mepe:ki — iHmmit cmapTtdoH).

CrpifikaMu MOKaKiTh HampaAMu iH(GOpMAaIliiHUX IMTOTOKIiB.
Ha caaiidi 3 moMmicTiTh agpecu calTiB TPHOX IIOIIYKOBUX
CHUCTEM.

Ha cnaiidi 4 — 3HiMOK BikHa rpadidHOro pemakropa i3 ma-
JIOHKOM (omHA 3 po0iT, BUKOHAHUX ITiJ] YaCc BUBUEHHS p. 1).
Ha cxaiidi 5 — 300pakeHHSI TPHOX IIPUCTPOIB 30epiraHHsd.
HomatiTe migmucu o0 300pa’KeHb.

HonmaiiTe Ha ABa ciaaiiau MOpeuvHi aHiMalrii.

30epe:kiTh mpeseHTarliro y gaiiai MpaktnuHa pobota 5.

3pobiTb BUCHOBOK: AK Ha iH(popMaIliiiHi TeXHOJIOTii BIIMHYJIO BU-

HalleHHA NU(POBUX ITPUCTPOIB.
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PO3aINn 6

AITTOPATMA TA NPOrPAMM

§ 28.
§ 29.
§ 30.

§ 31.
§ 32.
§ 33.
§ 34.
§ 35.
§ 36.

CrkyamaHHA aJrOPUTMIB i IIporpaM i3 posrajy:KeHHIMU
BrnangeHni posrany:keHHS
MHuOXUHHE PO3Tay KeHHS

IIpakTnuna po6ora 6. CkiaagaHHsa Ta BUKOHAHHS
aJTOPUTMIB i3 poO3rajyKeHHAMU

AnroputMu 3 noBTopeHHAMHU. [{UKJA 13 mapameTpom
3amaui momaBaHHS

AgroputMu 3 moBTOpeHHAMHU. IIMKJI i3 yMOBOIO
BrnaneHi posranysKeHHA Ta ITUKJIN

Briageni aaropuTMmiuHi CTPYKTYpPU IIOBTOPEHHS

Posp’sasyBanua 3amau mepeboOpy 3a JOIIOMOIOIO
BKJIAJEHUX ITUKJIiB

IIpakTuuna pobora 7. CKIagaHHA Ta BUKOHAHHSA
aJITOPUTMIB 13 IIOBTOPEHHIMMU



noBTOPHEMO

Y 5 kjaci Bu mosuaiomMusivcA i3 mpuiioma-

MU PoOOTU B CepemOBUII ITpOrpaMyBaHHA MOBOIO

Python i mpaBmyiamMu 3amucy aJrOpuUTMiB IIi€lo

MOBOIO. 3rajlaiiMo: M08a NpPozPAMYBAHHS — Iie

IITYyYHA MOBa, IIpU3HauyeHa IJd 3aluCy aJIlOPUT-

MiB y (opmi, mpugaTHIN a4 IX BUKOHAHHA Ha

E 3 KOMII IoTepi.

Bu maBuminca BecTu Aiajior B IHMEPAKMUE-

Homy pedxcumi 6 cepedosuwii IDLE i cTBOpioBaTu

Ta 30epiraTm IIPOrpaMHUII KO IJsI BUKOPHCTAH-

HA y BiKHI mporpamu. Bu 3HaiioMi 3 MOHATTAM

886 8e/UYUHU B TIPOTPAMyBaHHI Ta Mae€Te YSABJIEHHS

PO AJITOPUTMU POOOTHU 3 GEeSAUHUHAMU YUCTO0E020

Ta padkosozo munie. Bu 3HaeTe, sk MoBoio Python
peasisdyBaTu 0a306i ani20pummiiHi cmMpyKmypu.

IITo Take moBa IIporpaMyBaHHA?

Ski Buau BiKoOH icHyioTh y IDLE?

SKi moBimoOMJIeHHS BUBOLATHCA Y BiKHI KOHCOJIi?
SIK BigKpuTH BiKHO mporpamu?

HassiTh 0a30Bi aJaropuTMiuHi CTPYKTYpPH. .
dAki maTemaTuuHi omepaTopu BUKOPUCTOBYIOTHCSA

B MOBi mporpamyBaHHA Python?

O OU i W DN =

Y ubomy po3aini BM NPOAOBXUTE BMBYEHHA MOBU
nporpamyBaHHA Python i HaBuMTeca cknagatm anroputMu
Ta Nporpamu i3 BKNAAEHVMW LMKNAMK Ta PO3rany>KeHHAMMU.
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§ 28. CknadaHHA aneopummis i Npo2Pam i3 po3eanyxeHHAMU

§ 28. CKITAAAHHA AIMTOPNTMIB
1 NPOrPAM I3 PO3rANIiYXXEHHAMW

CTpyKTypa posrajlyKeHHd Ja€e 3MOTYy KepyBaTU XOJOM BU-
KOHaHHA IIporpaMu. 3ragaliMo HpaBuja BUKOHAHHA KOMAaHI.

Komanga if

Komanga if Bigmosimae cTpykKTypi

HeroBHe po3ranyxeHHsa (puc. 28.1). Borna Tak
npu3HaueHa JJIsd BUKOHAHHS AeAKOol mil
Y BHIOAAKY, AKIIO 3a3HaueHa yMOBa € m Hi
icTMHHOIO.

CuHTaKcuc KOMaHIH:

if <ymoBa>: Puc. 28.1
___<KOoMaHamn>

ge  — o00OB’A3KOBUI BiJCTYI BijJ JiBOro Kpalo.
IIpuragatimo, 0 ymoBa — IIe JIOTiUHUI BUpa3, 3HAUEH-

HAM sKoro € True abo False. Ilicisa sammcy ymMoBH cCJiif IIo-
CTaBUTH OBOKPAIKY, B HACTYNHHUX pPAAKax 3 000B’A3KOBUM
OJHAKOBUM BiJICTYIIOM BiJ JIiBOIrO Kpaio 3almcaTy KOMaHIU, AKi
Oyme BUKOHAaHO, AKIO ymoBa icmunHa (True). Axrimo 00K miit
<KOMaHAN> CKJATa€EThCs 3 OAHIEI KoMaHaM, 11 MOKHA 3alucaTi
ITicJIsT TBOKPANKMU.

Aximo ymosa xubna (False), 1i komaHAU OyAyTh IPOIYINEHi,
KepyBaHHsA Iepeige 10 KOMaHaM, 3aliCcaHol micas xomaHan if.

IIpocra ymoBa yTBOPIOETBHCA OIlepaliAMu ITOPIBHAHHA:
== (mopiBHIOE), != (He mopiBHIOE), < (meHtie), > (OijbIre),
>= (binpmie abo mopiBHIOE), <= (MeHIIIe a00 MTOPiBHIOE).

IlepeBipuMo, U1 € 3HaUeHHS 3MiHHOI X JOJATHIIM.
X >= 0:
print('"Yncno popatHe')
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PO3[IJT 6. Aneopummu ma npozpamu

Koau X moTpiOHO IepeBipuTH BUKOHAHHA NEeKiJIbBKOX YMOB
OJTHOYACHO, BUKOPUCTOBYIOTH CKJIQJIeHy YMOBY, IIIO SABJISE CO-
0010 KiJIbKa IIPOCTUX YMOB, 3’€THAHUX JIOTIYHMMM OIIepaIlisMMu.

JloriuHa onepadin OnepaTop I[Hwa Ha3Ba
I and NoriuHnin fobyToK
ABO or JloriuHa cyma
HE not JloriyHe 3anepeuyeHHsA
Hexait A i B — pgBa Jioriumi 3mauenus. CkJiazeHa yMoBa

A and B icmunna, Tineku akimo # A, i B ictumui. CriageHa

ymoBa A or B xubna, akimo # A, i1 B xubHi.

4 Busgaummo, 4Yu HAJEXKUTh TOUYKA
.. 10 20
3 KoopaumHaTom Xx Biapisky [10; 20] g
(puc. 28.2). Touka HaeXUTHh Bif- Puc. 28.2
PiBKY, AKIIO OJJHOYACHO BUKOHYIOTh-
ca ymoBu X >= 10 i x <= 20:
x>=10 x <= 20:
print('Touka HanexuTb Bigpi3Ky Big 10 go 20')

{ Buszmaummo 3a HasBOO AHA THUKHSA, UM € Il JeHb BUXIiZ-
HUM:
day = input()
day == 'Cyb6ota' or day == 'Hegina".
print('BuxigHnn')

Komanaa if...else

Komanpa if..else BizmoBizmae cTpyKTypi NOBHE pO3ranyKeHHs
(puc. 28.3, c. 183) Ta nmpusHaueHa IJd BUKOHAHHA OAHiel mil
y BUIIQAKY, AKIIO JesdAKa yMOBa iCTMHHA, Ta OJs BUKOHAHHSA
igmIoi mii, KO A ymMoBa xXmOHA.

182



§ 28. CknadaHHA aneopummis i Npo2Pam i3 po3eanyxeHHAMU

CuHTaKCHC YMOBHOI KOMaHIU

¥
B MOBHil dopmi: TaK 1083 Hi
if <ymoBa>:

___<KomaHau 1> fia 1 Jia 2
else: l - I

e
___<KOMaHaun 2>
Puc. 28.3

SIKII0 pesyJabTaTOM II€PEeBipKM YMOBHU € 3HAaUYeHHsA True, TO
BUKOHYIOThCS KOMaHaW 1, axio 3HaueHHA False — To KomaHaun 2,
3amucaHi micias ciy:kboBoro ciaosa else.

{ I3 Kypcy maTemMaTHUKu BiZoMO, II[0 MOAYJIEM AOLATHOI'O UIC-
(] .
Ja ta uncaa 0 € came Ile UMCJIO, a MOAYJEM BiJ’ €MHOTO
yucjga — IPOTHUJICKHE HOMY YMCJIO:

x]= x, ArIio x>0,
~|—x, arkmo x<0.

SanuIieMo Ko I 3HaXOIKeHHS MOAYJd Yucjia X:
Xx>=0:y =x
1y =X

t 3anuIineMo KOMAaHAY PO3TaJyKeHHS
JIJIs BUSHAUEHHs, UM IIPOIJe M A4 Iia-
MeTpoM d Yy KBATUPKY B3aBBUIIKU X
i gapmupmiu y (puc. 28.4).
d<x and d<y: print('Tak, nponpge’)
: print('Hi, He npongae’) Puc. 28.4

{ CkiameMo IIporpaMmy, fAKa 3a BBeJAEHUM BiKOM JUTHUHU BU-
*/ 3Havae, AKUN MyJbT(MIiIbM 3aIIPOIIOHYBATHU IJIs IIE€Peraany.
vik = int(input('Ckinbkn guTuHi pokis?'))
vik <= 3: print(?Kupada Ada)
vik>3 vik <= 6: print('KoTuropoluko')
vik>6: print('lk Ko3akn cinb Kynysann')
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PO3[IJT 6. Aneopummu ma npozpamu

Y Kozl BUKOpPHUCTAHO TPU KOMAaHAM HEIIOBHOI'O PO3TaJyKeH-

Hsa. JKImo icTmHHA yMmMoBa, HAaOPUKJIAML, Y IepiIiii xkomaugi if,
ImepeBipKu ymMoB y iHImMmX KomaHgax Mmapui. II1o6 mepeBiputu
MMoCJimoBHO ABI abo Oisbille yMOB, Kpallle BUKOPUCTOBYBATH
BKJIaJIeHI po3rayiy:KeHHA a00 MHOKUHHe (IIpo me — maJi).

Yy npor‘paMi MOMKYTH l'IOCJIi,D;OBHO BUKOHYBaTHUCA KOMaHIM

IIOBHOT'O ¥ HEIIOBHOTO PO3TaJyKeHH.

\

184

CkJyazeMo ImporpaMy HOINYKY HAWOiJIBIIIOIO 3 TPHOX YMCEJI
a, b, c.

a = int(input(a = 7Y)

b = int(input('b = 7))

¢ = int(input(c = 7Y)

a>b: m =a
:m=Db
cm:m=c
print(m =", m)

MuTaHHA ansa camonepeBipku

fAK sammcyeThcsa W BUKOHYETHBCS KOMAHIA PO3TAJIYKEHHS
Yy IIOBHil i HemoBHiN (dopmi?
SAKux 3HaueHb HaOyJe 3MiHHA a IiCcJIsd BUKOHAHHSA KOMAH]I
po3TaNy:KeHHs OJIS IIOYaTKOBUX 3HAUEHb:
a)a=3, b=5; 0) a=38, b=2?
1) if al= b: 2) if a%3 == 0: 3) if a<b:

a=>b a=a//3 a = 2*a
AKux sHaueHb HaAOYAYTH 3MiHHI a i b micaa BUKoHaHHA
KOMAaHJ PO3raly:KeHHs IJIS IIOYaTKOBUX 3HAUEHb:
a)a=3, b=25; 0) a=8, b=2?

1) ifa>b:a =0 2) if a==Db:a=a+10 3)if a<b: a = 2*a
else:b =0 else: b = b+10 else: b = b*a
3anunriTh KOMaHIM, III0 PeaJidyloTh Taki aii. YBogaTh uumc-
Jgo. fArimo Borno meHine 40, ToO BUBOAUTHCA IIOBiJOMJIEHHSA

BNYYUB, aximo 6inbine 40 — mosimomuennsa [EPEIT.



§ 28. CknadaHHA aneopummis i Npo2Pam i3 po3eanyxeHHAMU

Bnpasa 28

®

CkiacTu mporpamy OJd Po3B’sA3yBaHHs 3ajadi.

3adaua. PakeTy 3amycKamlTh i3 KOCMOAPOMY, PO3TAIIIO-
BAHOT'O Ha eKBaTopi 3eMyi, y HaAOPAMKY PyXy SeMJIi mo
opbiTi HaBkoso Commga. IIBuakicTs PyxXy pakeTu v KM/cC.
CkjacTu mporpamy II€pPeBipKH pes3yJabTaTy 3amyCKy pPaKeTu
3aJIe’KHO Binm mrBuakocTi (puc. 28.5):

® gKIo v<7,8, To BIage Ha 3eMJIO;

e armpo 7,8<v<11,2, TO cTaHe CYDYTHUKOM S€M.JIi;

e grmio 11,2<v<16,4, To crane cynyTHuKoM COHILA;

e gaKIio v>16,4 KM/c, TO IIile B Mi’K30pAHUIN ITPOCTIp.

1. 3aBanta:xre mporpamy: Python — IDLE. CTBopiTh HOBMIt
daiism i 3anmUNIiTH TPOrpaMHUMA KOI.

Ina BUBHAUEHHS pPe3yJbTaTy MOKHA BUKOPUCTATHU IIOCJIi-
JIOBH1 HENOBH1 po3rajy:KeHH .

v = float(input('v?")

if v<7.8: print('Bnage Ha 3emnio')

if v>=7.8 and v<11.2: print('CraHe cynyTHukom 3emni')
IlepeBipTe poboTy HaBemeHOTO (hparMeHTa IPOrpaMu.
Honumrits KoMaHAU OJA JBOX OCTAHHIX BUIIAAKiB.

W DN

v? 4

Bnape Ha 3emnto

v? 8.2

CraHe cynyTHMKOM 3emni
v? 125

CraHe cynytHukom CoHuA

Puc. 28.5

@ Komn'ioTepHe TecTyBaHHA

BukouaiiTe TecToBe 3aBAAHHA 3 aBTOMATUYHOIO
nmepeBipkoro Bimmosimein (3a QR-kKomom abo
mocuJaaHHAM rnk.com.ua/102669).




PO3[IJT 6. Aneopummu ma npozpamu

§ 29. BKITIAAEHI PO3rAnyXeHHA

dAKmro mixg yac posB’sA3yBaHHSA 3a-
Iadi BUHUKae moTpeba B pasi BUKOHAH-
HA (a00 HEBUKOHAHHS) NeAKOl yMOBU
3HOBY pobOuTtu BuOip (puc. 29.1), s3acro-
COBYIOTH TaK 3BaHl BKJIaJileH1 pos3rajy-
JKeHHsA: B KOMaHII PO3TaJy:KeHHA II0
rimmi Tak abo Hi 3HOBY BHUKOPHCTOBY-
I0Th KoMaHAy if.

Puc. 29.1

Ilepenumiemo Kox mpukJany 8 i3 §28 3 BUKOPUCTAHHAM
po3TaNyKEeHb:
vik = int(input('Ckinbkn anTuHI pokis?'))
if vik <= 3: print(‘Knpada Ada’)
else:
if vik <= 6: print('Koturopotuko')
else: print('ik Ko3akm cinb Kynysanwu')
print('NpuemHoro nepernagy!’)

Armo ymoBa vik<=3 icTMHHa, TO BHKOHYETHCA KOMAaHIa
print(?Knpada Ada'), micaa yoro KepyBaHHA IIePeIa€ThCsA KOMAH-
i print('Nprnemnoro nepernagy!’).

Axmio & vik>3, To BUKOHyeThCa TijgKa else, 7o AKO0I BKJa-
IeHo xomaHpy if..else.

ko vik<=6, To BuKOHYeThCA KOoMaHzAa print('Koturopouwko').

Ina Bcix iHIMIMX 3HAYeHb 3MiHHOI Vik BUKOHY€ETBhCSI KOMAaH-
na print('Ak Ko3akm cinb Kynyesanu') (puc. 29.2).

vik<=3 vik<=6 vik>6
Puc. 29.2
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§ 29. BknadeHi po3eanyxeHHs

{ Posrnaapmo 3agauy. IloTpidHO BU- y A

= sHauuTu N — HOMep KOODAMHAT- x<0 x>0
HOI uBepTi, y AKilf posTamoBaHa y>0 | [ ¥y>0
TOYKAa 3 KoopAuHaTamu X, y (x # 0, 0 X
y # 0) (pmc. 29.3). x<o M1 Viso
CkiaageMo OJIOK-CXeMY aJTOPUTMY y<0 y<0
BusHaueHHA N (puc. 29.4).

Puc. 29.3

MouaTok

BeBepeHHs
X,y

Puc. 29.4

Ilicna Bubopy TiJIKM 3aJieKHO BiJl 3HaKa X 3’ABJIAETHCA II0-
Tpeba poOuTu BuOip 3aeXHO BiJ 3HaKa Yy, TOOTO B IepIlle po3-
raJIy»KeHHSI BKJIQZEHO ABAa iHIMNX. 3aluIIIeMO IPOrPaMHUI KOX:

x = int(input('x = 7))

y = int(input(y = 7)

x>0:
y>0: n =
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th=4
y>0:n =2

:nh=3

print(N =, n)

Axmio x =5, y = -2, To Bupa3 x>0 HabyBae 3HaAUeHHA True.
¥ rinni True mepeBipsaeThca ymoBa y>0, AKa HaOyBae 3HaAUEHHA
False, akmio y = -2. Toxx 3minHa n HaOyBae 3HauUeHHA 4.

Komaugu, BKJazeHi B rinkm rKomauau if, 06’eIHyOTHCS
B OJIOKM 3a BEeJIMUYMHOIO BiZICTYHiB BiJ JIiBOro Kpaio BiKHa IPO-
rpamu. Bigcryn moxke O0yTu Oyab-AKHM, I'OJIOBHE, IITO0 y MeKax
OJHOTO BKJAJeHOTo OJIOKY BiH OyB OJHAKOBUIA.

OT:xe, BKJIQEHI po3ray:KeHHS BUKOPHCTOBYIOTH, KOJIU
MOTPiOHO IepeBipuTH IOCJiZOBHO ABi abo OinbIiiie ymoBu. 3a-
OUCYIOUM IIPOTPAMHUI KOJ, HOTPiOHO yBasKHO CJOiZKyBaTH 3a
BigcTymamu, 1100 KOMaHIM, BKJAJeHI B riJku xKomauau if, mo-
yuHAJANCA Ha OAHiN BepTtukaii. Ila ocobamBicTh CHHTaAKCHUCY
moBu Python pobuTh TeKCT mporpaMy HAOUYHUM i 3pO3yMiJIMM.

g MuTtaHHA gnAa camonepeBipKun

1. IloscHiITH cxeMy BMKOHAHHS KomaHau if, y AKiii 3acToco-
BAHO BKJAaJeHi KOMaHIM PO3TaJyKeHHI.

2. 3anmumriTh KOMaHAY PO3Taly:KeHHSA, IO MJIS ABOX YKCEJI
a i b BuBoguTes Bigmosiab a>b, b>a abo a = b.

3. BusHaure, AKMX 3HAUeHb HAOYAyTh 3MiHHI a i b micaa Bu-
KOHAHHS KoMmauau if njaa HaOOpiB MOUYATKOBUX 3HAYEHD:
a)a=1, b=25; 6) a=3, b=25; B)a=28, b=05.
if a<3:

if a>b:a=b

else: b = a
else:

if a>b: b = a

else:a=>b
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§ 29. BknadeHi po3eanyxeHHs

BnpaBa 29

m CxkJiacTu mporpamy IJsd pPo3B’sA3yBaHHs 3ajadi.
3adaua. HanmucaTtu mporpamMy AJisd BU3HAUEHHS IIE€PEMOKILA
3 6iry mHa 100 M 3a pesysbraTamMm 3a0iry TpbOoX CIOPTCMe-
HOK, AKi mocinu nmpus3oBi Mmicud: IBanuu, Yiaauu ta apu-
Hu. IlepemMosKHUIIEI0O € CIIOPTCMEHKa, II0 IIoKal3ajla Hali-
MeHIIle 3HaUeHHSA Jacy.
1. 3aBanTakre mporpamy: Python — IDLE i cTBOpiTh HOBE BiK-
HO IIPOTpPaMmU.
2. 3anumniiTe KOMaHAY OJis BBeJEHHSA 3HAUEHBb YaCy IIEPIIOL
CIIOPTCMEHKU:
t1 = float(input('Begitb pe3synbrat IBaHHN'))
3. 3anumnriTh KOMaHIU OJS BBeJeHHA 3HaueHb uvacy t2 i t3
Ipyroli Ta TpeThOol CIOPTCMEHOK.
4. 3anunritTh KOMaHAy posraly:KeHHs, sSKa BU3HAUae, sgKe 3i
3HaueHb t1, t2 1 t3 € HaMeHIIUM:
if t1<t2:
if t1<t3: print('Mepemorna IBaHHa')
else: print('Mepemorna HdapwvHa')
else:
if t2<t3: print('Mepemorna YnaHa')
else: print('Nepemorna OapuHa')
5. 30epexiTh (haiinm i3 HazBoio Vpraval9 y BIacHy IIaIKYy.
IlepeBipTe poboTy mporpamMm IjsA Pi3HUX 3HAUYEHD:
1 1.2 11 lNepemorna IBaHHa
11.6 1.3 1.5 MNepemorna YnaHa
14 n.7 1.2 MNepemorna HapuHa
6. 3akiHuiTh poboTry, 3akpuBmu BikHO IDLE.

@ Komn’ioTepHe TecTyBaHHA :
[=] s [w]

BuxonaliTe TecToBe 3aBIAaHHSA 3 aBTOMATHUYHOIO iH
nmepeBipkoo Bimmosizein (3a QR-kKomom abo & ﬁ%
mocujaaHHAM rnk.com.ua/102683).
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§ 30. MHOXWHHE PO3rAMY>XXEHHA

SK110 moTpiOHO 3ammporpamMyBaTH PO3Traly:KeHHA 3a TPhOoMa
Ta OijJbIlle TiJIKaMM, 3PYYHO BHKOPHCTOBYBATH KOMAHAY MHO-
JKUHHOTO poarany:keHHd if-elif-else.

Komauaga if-elif

Onuc BUKOHAHHA KOMAHIM: 3aJI€)KHO BiJ 3HAUEHHS 3MiHHUX
i yac mepeBipKM yMOBM BHOpaTu Aii0, AKY CJiJT BUKOHATU.

Cunrakcuc HenoBHOI popmu KomaHmm if-elif:

if <ymoBa 1>:

__<KOMaHau 1>

elif <ymoBa 2>

___<KOMaHawn 2>

elif <ymoBa 3>:

__<KOMaHan 3>

I'inok elif (elif — Big amru. else if — iHIIe AKIMO) MOXKe
OyTu sAK 3aBrogHO O6araTo. ¥ KOXKHIM i3 HUX 000B’sA3KOBO Mae
OyTu JOTiuHUU BHpPas — yMOBA.

dAxmo <ymoBa 1> icmunHa, TO BUKOHYIOThCA <KOMaHau 1>
i KepyBaHHsA IlepefacTbCcA KOMaHl, sanucaHiin micuas if-elif.
SAkmio <ymosa 1> xubra, To rinku elif mepedbuparoTbesa moci-
JOBHO OO0 IepInoi icruaHol ymMoBu. Ilicaa BUKOHAHHS BiAIIOBijI-
HUX il KOMaHJ, pemiTa rijok elif mponyckamTbesa i KepyBaHHSA
nepemacThbCca KOMaHIi, 3anucaHin micisa if-elif.

SKmro xubHi Bei ymMoBU, *KOOHA 3 T'iJIOK BUKOHAHA He Oyre.

I'epoi#i ykpaiHChbKOI HApOAHOI Ka3KM ONMHUBCA Ha PO3J0-
piskoki. Hexaii HanmpaMOK pyxy 30epiraerbcAd B 3MiHHIN S:

s == Tlpamo nigew": print('koHa 3ary6uw’)
s == 'Haniso nigew'": print('cebe 3arybuw’)
s == 'HanpaBo nigew": print('wacta 3Hangew')
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{ ITepenuiemo 3a momomoroio if-elif Koxg poss’s3aHHA 3amaui
3 mpukjgany 2 §29: susHauutu N — HOMEp UBepTi, B AKil
posTanioBaHa TOYKa 3 KoopAuHaTamMu X, Y (X # 0, y # 0).
X = int(input('x = ?7')
y = int(input(y = 7)
x>0 y>0: print(l usepTb)
x<0 y>0: print('ll usepTb)
x<0 y<0: print('lll uBepTb)
x>0 y<0: print('lV uBepTb)

Komaunga if-elif-else

Y mpukiaani 2 ckjaameHi yMOBU, IO MePEeBipAIOTHCA B TiJ-
kax if-elif, oxomaomTh yeci BapianTu posTairyBanHsa TOUYKU. Toix
sAKach i3 riJiok 000B’sI3KOBO OyJIe BUKOHAHA.

JArIimo € morpeba ompalljoBaTH 3HAUEHHS 3MiHHOI, sSKe He
POBIIIAKAETECA B YMOBax, TO CJiJi BUKOPUCTATH HOBHY (hOopMy
KOMaHI1 MHOMKKMHHOIO po3ranyskeHHsa. ToO0To momatu TijJky else
1 sanmucaTu B Hilf KOMaHAU, AK1 CJIi BUKOHATHU, AKIIO BCi yMO-
BU B rinkax if-elif BugsBuauca xubuumu. I'inka else BUKOHY€ETh-
csd, KOJIM He BUKOHYETHCA KOAHA 3 yMOB rijok if-elif.

Cunraxcuc xomaugu if-elif-else:

if <ymoBa 1>:
__<KOMaHan 1> (if)
elif <ymoBa 2> Hi

___<KOMaHaun 2>
elif <ymoBa 3>

___<KOMaHau 3>
else: (elif)

___<KomMaHan 4> Hi
(else)

Ha puc. 30.1 mogaxo 6J10K- \
cxemy Komaugu if-elif-else. Puc. 30.1

(elif)

Tak
YmoBa 2
Hi

YmoBa 3
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3

Komanga if-elif-else mepeBipsie, HaTypaiabHe OZHOIIU(PPOBE
YHCJIO X € IPOCTUM UM CKJamZeHuUM. ¥ Tiakax elif mepesi-
PAETHCA, YN € UMCJIO X OAHUM 3i 3HaUEHb y CIIHCKY.

if x == 1: print('Le 1)

elif x in [2, 3, 5, 7]: print('Lle — npocTe uncno')

elif x in [4, 6, 8, 9]: print(Lle — cknageHe yncno)

else: print(JaHe uncno He € ogHounppPoOBMM')

3anumnieMo KOMAaHAY AJIsA BuOOPY HOBIZOMJIEHHS 3aJIe’KHO
Bim cymu OajiB, oTpuMaHux yueHuieio (puc. 30.2).

n<4 n<7 n<10 iHWi N

Puc. 30.2

if n<4: print('Bam goBeneTbcA BUKOHATU TecCT LWe pas')
elif n<7: print('Bawa ouiHKa — 3a40BiNbHO')

elif n<10: print('Bawa ouiHka — gobpe')

else: print('Bawa ouiHka — BiAMIHHO')

Hanwuimemo nporpamy, sika 3a HOMe-
pOoM MicAIlld BUBOAUTH HA3BY IIOPU
poky (pmc. 30.3).

n = int(input('"YBeaitb Homep micAuA'))
ifninl(l, 2 12]: s = 3uma'

elif n <= 5: s = 'BecHa'

elif n <= 8:s = nito’

__ #8n =910, 11

elif n <= 11: s = 'ociHp Puc. 30.3
else: s = 'Takoro Homepa micAuA Hemae'
print(s)

BI/IKOpI/ICTaHHH KOMaHIWM MHOMXHWHHOI'O PO3rajJlyXXeHHA O0-

IIOMOJKe 3aIporpaMyBaTH BuOip i3 BeJIMKOI KiJbKOCTi BapiaHTiB.
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1.

2.

@

§ 30. MHOXUHHe po32a7yKeHHA

MuTaHHA ana camonepeBipKu

Sk samucyeThcs ¥ BUKOHYEThCS KoMmamza if-elif-else y mos-
Hil Ta HemoBHiN gopmax?

fIKoro 3maueHHsa HaOyae 3MiHHA X IIiCJIS BUKOHAHHS KO-
MaHAU PO3TANYKEeHHS IJA IIOUYAaTKOBUX 3HAUYEHb a:

a) 13; 6) 40; B) 88; r) 31; n) 267

1) if a<20: 2) if a%10<3:

x=0 X = a¥2

elif a<30: elif a%10<=5:
X = a+10 X = a+10

elif a<50: elif a%10 <= 7:
X = a*10 X = a*10

else: else:
X = a+l X = a+l

HamumriTes nmporpamy, siKka 3alNTy€ BiK JUTHUHU I BU3HAYAaE,
y AKif JaHII BOHA HABYAETHLCA: Yy IIOYATKOBIN IITKOJI
(1-4 xknacwu), 6asosiit (5—9 kaacu), crapmriii (10—11 kuaacu).
Hanwumite nporpamy, y AKif 13 KJaBiaTypu BBOAATH-
ca ymeya 1, 2 abo 4 — KiJbKicTh KiHI[IBOK y TBapuUHM.
Kowmmr’toTrep BUBOAUTHL HAa3By TBapWHU, AKa ixX Mae.

Bnpasa 30

CkjacTtu mporpamMy JJs PO3B’sA3yBaHHA 3ajadvi.

3adaua. Kacup mpojgae KBUTKH Ha aBTOOyC, SKUH KypCY€E
Bim micra A mo micta B. BapricTh KBUTKa 3aJIe’KUTHh Bif
BimcTraHi, Ha AKYy moTpi6HO ixaTm. CKiJIBKW KOIITYBaTH-
MyTb N KBUTKIiB 10 IYHKTY, BiJICTaHb O STKOTO BBOJAUTHCS
3 KJIaBiaTypu, AKIIIO:

5 rpH, 10 50 KMm;

15 rpH, Big 15 o 100 KwMm;
25 rpH, Big 101 mo 150 xm;
35 rpH, Big 151 kM.
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1. 3aBanTaskTe mporpamy: Python — IDLE i cTBOpPiTH HOBE BiK-
HO ITporpaMu. 3amulliTh KOMaHaAy BBeJIeHHSA 3HAUEHHS Bij-
CTaHi I IPUCBOEHHA HMOro 3MiHHiN Vv: v = int(input('v = 7))

2. 3anumniiTh KOMaHAYy BBeAeHHS 3HaueHHs 3MiHHOI N:

N = int(input(N = ?7")

3. 3anurrite Komaupay if-elif-else gns BusHauenmsa BapTocTi
KBHUTKAa 3aJIe’KHO BijJ Bigcrani:
if v<50: x =5
elif v<100: x = 15
elif v<150: x = 25
else: x = 35

4. 3uangiTh 3HaueHHsaA C — BaprocTi N KBuTKiB. BuBenitTh
3HAYEHHA C Y KOHCOJIb.

5. 30epexiTh (aitn i3 HaszBoio Vprava30. 3anycriTh Imporpamy
Ha BUKOHAHHS, IpoaHasidyiiTe pe3yJabTaT y BiKHI KOHCOJIL.

6. BumpoOyiiTe mmporpaMy AJis PisHMX 3HAUEeHL 3MiHHOI V.

Igl Komn’ioTepHe TecTyBaHHA

BukonaiiTe TectoBe 3aBIaHHA 3 aBTOMATHUYHOIO
nmepeBipkoro BiamoBize#t (3a QR-komom a6o
nocuyIaHHAM rnk.com.ua/102684).

%4 NPAKTWNYHA POBOTA 6
CKJTIAJAHHA TA BUKOHAHHA NMPOrPAM
13 PO3rANIYXXEHHAMW

3aBOaHHs: CKJIACTH TIPOrpaMy IAJsd PO3B’sA3yBaHHS PiBHIHHS
BUALy ax+b=c.
Ob6nagHaHHA: KoMm’OTep i3 cepemoBuiiem Python.
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lpakmuyHa poboma 6

Xip po6otn
ITi0 wac pobomu 3a komn’romepom dompumyiimecv npasus 6es3nexu.

1. IIpoanaJjisyiiTe aJropuTM PO3B’sI3YBAaHHS PiBHAHHS:
e akio a =0, b =¢, To KopeHeM PiBHAHHS € OyAb-IKe UICJIO;
e akmo a = 0, b # ¢, TO KopeHiB HeMae;
e gxio a # 0, To X = (c-b)/a.
2. 3amanTakTe nporpamy Python — IDLE, cTBOpDiTH HOBe BiKHO.
3. Crkunagmith mporpamy Ha OCHOBi 0JioK-cxemu (pmc. 1).

[MouaTok

BeBepeHHs
a, b, c

X = (c-b)/a

|

BuBepeHHs BuiBepeHHs BusepeHHs
'be3niu KopeHis' 'KopeHiB Hemae' X

[ |

n -

Puc. 1

4. 3anunriTh TEKCT IIporpaMu y BiKHI mporpamm:
a = int(input(a = 7))
b = int(input('b = 7))
¢ = int(input(c = 7))
a==0:
b == c: print('be3niu KopeHiB')
: print('KopeHiB Hemae')
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:
X = (c-b)/a File Edit Shell Debug

print('x =, x) === RESTART:
L4 L] . . f— 7
5. 30epe:xiTe Qaia y manmi 3 iMmeHem g 5 g
Pract6.py. 3amycriTh mporpamy Ha c—7 17
BUKOHaHHs. IlepeBipTe podoTy mIpo- x = 3.0

rpaMm [JJs TeCTOBOro Habopy 3Ha-
yeHb (puc. 2).

6. Po3B’s)KiTh 3a AOIIOMOIOI0 HIPOrpaMM TaKi PiBHIHHS:
a) 5x+3 = 3; 0) Ox+2 = 17; B) Ox+4 = 4.
3akiHuiTE poboTy, 3akpuBinu BikHO IDLE.

Puc. 2

3p0o6iTb BUCHOBOK: SIK CKJIAJATHU Ta BUKOHYBATU aJITOPUTMU 3 PO3-
raJIy’KeHHAM JJIsl PO3B’ A3yBaHHA 3a7a4.

§ 31. AIITOPATMM 3 NOBTOPEHHAMMW.
UK 13 MAPAMETPOM

Opniero 3 0a30BUX AJTOPUTMIUHMX CTPYKTYP € ITHUKJI.

[NoBTOpeHHA (UMKN) — Ile aaTropuUTMiuHA CTPYKTypa, 3a [IO-
@ IIOMOT0OI0 AKOI Ta camMa MIOCJIiIOBHICTH Aili BUKOHYETBLCS
KiJgbKa pasib.

Bu B:ke MaeTe HOCBijA 3anucyBaHHS aJrOPUTMIB i3 IOBTO-
peHHAM (IIUKJIiB) MOBOIO Python 3a momomoroio KoMaHAU ITUKJY
3 mapaMeTpoM. 3raJaiiMoO: Cepilo KOMaHM, SIKa IIOBTOPIOETLCS
ITiJ] Yac BUKOHAHHS IMUKJY, HAa3WBAIOTh TiJIOM ITUKJY, a KOKHE
BUKOHAHHS Tijla ITUKJY — iTepalli€io.
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§ 31. Ancopummu 3 noemopeHHamu. Lukn i3 napamempom

NMoeTOpEHHA KOMaHA

Iuka iz mapamerpom (for) 3pyu- v
HO BUKODPUCTOBYBaTH, AKIIO Bigoma
KiTbKicTh moOBTOpPeHBb. Tijlo HUKJIY
IMIOBTOPIOETHCA CTiJIBKU pasiB, CKiJb-
KM 3HaUYeHb Yy 3aJaHill II0CJiZOBHOCTI
(puc. 31.1). Puc. 31.1

Cunrakcuc KoMaHIM HMUKJY for:

for i in <nocnigoBHiCTb>:

___<Tino uukny>

ITicnsa xarouoBoro cJuoBa for ykasyemo Has3By 3MiHHOI (Ha-
IIpUKJam, i), dKa Oyae mapamerpom. KiarouoBe CJIOBO in HaKasye
IIOUEepProBO IIPUCBOITH 3MiHHili-TapaMeTpy i BCi 3HaUeHHA 13 3a-
3HaUYeHOl IOCJIITOBHOCTI.

ITociimoBHiICTH 3HAUEHh MOJKHA 3aJaTH AK CIIMCOK — HAOIp
3HaUYeHb, PO3JiJIeHUX KOMaMM, Y3ATUN Yy KBaJApaTHI OY:KKH.

MosToputn N

/

KomaHan

‘ BuBenemo 1moueproBo B KOHCOJIb 3HAUEHHA 31

> 2

CIUCKY: >4

b=1[2 4 6,8, 10] -> 6

x in b: -> 8
print(— ', X) - 10
PesyabTaT BUKOHAHHA HaBegeHO Ha puc. 31.2. Puc. 31.2

IlocaimoBHiCTE 3HaUEHL MOMKHA TaKOMK 3aJaTU y BUIJIAIL
panka. Toxi mapaMeTp IMKJY IIOYEProBO HaOyAe 3HaAUEHL CHIM-
BOJIIB pAOKA.

{ Busenemo moueproBo B KOHCOJIb JIiTEPU PAIKA, —> K

yBeJIeHOT0 3 KJiaBiaTypwu: -> a

H ~ 1 1 -> N

s = input() # Hexanm yBegeHO CnoBoO 'KanuvHa oy

iins: S H

print('— ', i) ->a
PesysbraT BUKOHaHHA HaBeleHO Ha puc. 31.3. Puc. 31.3
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HAianasoHu (range)

IlocaigoBHicTE IHinMX UYwMces MOKHA OTPUMATH TakK:
range(start, stop, step). Toxi mapamerp nukay for mHabyme Bcix
3HaUeHb y AiamasoHi Bifg start mo stop-1 i3 Kpokom step.

HagpykyBatu maphi umciaa B giamasoHi Big 10 mo 20:
i in range(10, 20, 2):
print(i, end = ")

PesysbTaT BUKOHaHHA — Ha puc. 31.4. Pnc. 314

|10 12 14 16 18

{ Posraaubpmo pisHiI BapiaHTu 3agaHHA Jdialla30HiB.

3aBOaHHA KomaHpga uukny Pesynbtar
HagpykyBaTu uncna Big step = 1 20
20 po 22. Akwo step = 1, i in range(20, 23): 21
Luen napameTp MOXHa He print(i) 22
BKa3yBaTu
HagpykyBaTn uncna Big start = 0 0
0 go 3. Akwo start = 0, uyen step = 1 1
napameTp MOXHa i in range(4): 2
He BKa3yBaTtu print(i) 3
HappykysaTn uncna Big step = -1 5
5 po 1. AKwWwo noTpibHO i in range(5, 0, -1): 4
BECTW BIiANiK y 3BOPOTHOMY print(i) 3
nopAagky, step mae 6yTu 3
Bi'EMHUM
BuBenemMo B KOHCOJIb TAOJUII0 MHOMKEHHS 1*5 = 5
Ha 5. 2*5 =10
3*5 =15

i in range(1, 10):

print(n, *5 =", n*5) 4o

20
25

/

PesynbpTaT BUKOHAHHS KOMaHIN IIUKJY Ha-
BeleHO Ha puc. 31.5. Puc. 31.5
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§ 31. Ancopummu 3 noemopeHHamu. Lukn i3 napamempom

{ Braaguuk nokisaaB mo 6amxy 1000 rpu mixg 15% piunumx.
CkinpKm rpoimeii 6yge Ha MOro paxyHKY uepes 5 pokiB?

s = 1000
i in range(5):
# 36inbweHHA cymn BHecKy Ha 15 %
s = s+s*0.15 1 pik = 1150.0 rpH.
# 3HaueHHA s BUBOOMTbCA 3 [JBOMa 2 piK = 1322.2 rpH.
# 3Hakamu MicnA Komu 3 pik — 1520.88 rpH.
srenaint ' o 4 pik — 1749.01 rpH.
print(i+1, 'pik -, round(s, 2), TpH.) 5 pik — 2011.36 rpH.
Pesyabprar BUKOHAHHS IporpaMy Ha- Sne 316

BegeHo Ha puc. 31.6.

{ 3ragaiiMo «uepemnamauy» rpagiry. IIporpama maJsroe ciri-
paab i3 3amaHOI KiJabKicTio KyTiB n. Ilig wac KoKHOI
iTepamii Uepenarika maJioe JiHIIO HOBKHHOIO X IIiKCeJIiB
i moBepraerbcs BiBo Ha 360°/n. OCKiIbKY KOXKEH BiIpPiBoK
JOBIIINI 34 MOIEepenHiNd Ha 2 miKceJsi, TO OTPUMYEMO CIIipajb
(puc. 31.7).
turtle *
color('blue’)
n = int(input("Ckinbkn KyTie?"))
x in range(50):
forward(x)
left(360/n) Puc. 31.7

TakuM ymHOM, IUKJ fOr BUKOPHCTOBYEThCA Yy BHIIAAKaX,
KOJIM JJIs IIeBHOI MIOCJIiIOBHOCTiI 3HaUe€Hb HMOTPiOHO IMOBTOPUTH
omHi ¥ Ti cami mii.

9 MutaHHA gna camonepeBipKn

1. fAxux 3Havens HaOyBae 3MiHHA X Y XOJi BUKOHAHHS IIUKJIY
i3 3arojgoBKoOM?
a) for x in range(5) B) for x in range(8, 0, -2)
6) for x in range(2, 6)

199



PO3[IJT 6. Aneopummu ma npozpamu

2.

200

ArRi umcina OyayTh BUBENEHI B KOHCOJIb ITicJis BUKOHAHHSA

KOMAaHII?

a) for i in range(8): 6) for i in range(10, 0, -2):
print(i) print(i)

IITlo Oyme HaZPyKOBAHO B pPel3yJIbTaTi BUKOHAHHS (pparMeH-

Ta mporpamMmu?

a) for i in range(4): 6) b=12975, 8, 11]
print(i) for x in b:
print(i*2) print('->', x)

Bengmenuk y momemisoxk 3’iB 200 r memy, a KOKHOTO Ha-
CTYIIHOTO AHA THXKHA 3’imaB meny Ha 20% Oiapmie, Hix
nmonepenuboro. CKkaamiTh mporpamy, dKa IacTh 3MOTY BHU-
3HAUNTH, CKIIBKN MeIy BeaMeauK 3’iB y HemiJio.

Bnpasa 31

CkjacTu mporpaMy MaJIlOBaHHS Pi3HOKOJIiIpHOI cripaJri.
3aBanTa:xkte nporpamy: Python — IDLE i cTBopiTh HOBe BiK-
HO mporpamu. 30epekiTh (paiisn i3 mHasBorw Vprava3l.
3aBaHTaKTe MOAYJIb IJs poboTu 3 UepemaIlikoio:

from turtle import*

CrBopiTh 3MiHHY colors, B AKy IIOMiCTiTh CHHCOK i3 HasB
YOTUPHOX KOJIbOPiB:

colors = ['red, 'yellow', 'green’, 'blue]

3BepHYTHCA OO0 3HAUEHHA 31 CIMCKY 3 HOMEPOM N MOKHA
aK go colors[n], manpukraan, colors[0] = 'red’, colors[3] = 'blue'.
3anuIlriTh KOMaHIy BBeAeHHS 3 KJaBiaTypu KiJbKOCTiI Ky-
TiB y cIipaJi:

n = int(input('Ckinbkn KyTiB?'"))

3anunriTe KOMaHAY IUKJIY IOJd MAaJIOBAaHHS Pi3HOKOJIBOP-
HOI cmipaJi, sxa Mae n KyTiB i ckiaagaerbea 3i 100 Bigpis-
KiB. IK HOMEp KOJIbOPY B CIMCKY COlors BUKOPHCTOBYETHCA
3HaYeHHA BuUpasy X%4 (ocraua Big mimeHHA X Ha 4), IO
Mo:Ke mopiBHIoOBaTH Tiabkm 0, 1, 2, 3.



. YCKJIamHITh Bi3epyHOK, 30iJbITyIOUN

§ 32. 3a0ayi 000asaHHA

for x in range(100):
color(colors[x%4])
forward(x) # MantoBaHHA NiHIT JOBXMHOI X MiKcenis
left(360/n) # MNoBopoT BniBo Ha 360%/n

BuxkonatiTe nmporpamy aad n = 4, 5.

KYT IOBOPOTY Ha 2° i 3MiHIOIOUU TOB-
MIUHY JiHil 3aJIe’KHO BiJ 3MiHHOI ITHUK-
ay. HomaiiTe mo Tija IMUKJIY KOMaHIU:
width(x*n/100)

left(360/n+2)

PesyabTaT BUKOHAHHA IIPOTPAMMU IJIs
n = 6 HaBeAeHO Ha puc. 31.8.

Komn'ioTepHe TecTyBaHHA

BukonaiiTe TecToBe 3aBAAaHHSA 3 aBTOMATHUYHOIO
nepeBipkoro BigmoBizei (3a QR-komom abo
nocuJiaHHAM rnk.com.ua/102685).

§ 32. 3AAAUl NOAABAHHA

Icaye mm3ka 3amau, OJIsd PO3B’A3YBaHHSA AKUX HEOOXigHO

nmobyayBaTu nukJIivauii aaxroputMm. Cepen Hux 6araTo 3ajgad Ha
O0UMCJIeHHSA CYyMH 4YHCeJ — eJIEMEeHTiB IeBHOI HOCJIiJOBHOCTI.

\

CkimameMo mporpamy AJisi PO3B’sA3yBaHHSA 3amadvi.

3adaua. Y unepmwuii geHb KaHiKyn IOaa BuBumia 5 ciiB
iHO3eMHOI MOBM, a KOXXHOT'O HACTYIITHOTO JHA BUBYAJIa HA
3 ciyoBa Oinbite (puc. 32.1). CrinbKu ciiB BuBumia FOia?
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Puc. 32.1
s=0 # lNouaTKkoBe 3HayYeHHA cymu
a=>5 # KinbKicTb cnis, BMBYEHUX Y 1-1 OeHb
# KaHikynun TpuBaoTb 7 [HiB

i in range(7):

s = s+a # 3HaueHHA a [OJAETbCA OO0 CyMU S

a = a+3 # KinbKicTb cniB, AKki 6yge BUBYEHO HACTYMHOroO AHA
print(s)

IIpomec HaKoNMYeHHA CyMH Harajaye Ha-

MOBHEHHS KOIIIMKA: CIIOYaTKy BiH MOPOXKHIiN,

IIOTIM AOMAEThCA MEePIIUil ToBap, MOTIM APY-
ruit, Tperii i T. A. (puc. 32.2).
711 00UMCIIEHHSA CyMH N YJeHiB ITOCJIi-
JTOBHOCTI BUKOHYIOTHCS TakKi mii:
1) BamaeThcA moOUYATKOBE 3HAUEHHSA CYMWU
yjeHiB mocJigoBHOCTI (S = 0);
2) y Tiji MUKJYy ITOBTOPIOKIOTHCA Oil: 00UMCIIIOETHCA 3HAUEHHS
HacTyIHOTIO AJodaHKa A; 3HaueHHA A JOOaeThCs OO CyMH S.

Puc. 32.2

é 3HalgeMo CyMy HEepPHINX 5 HATypaJIbHUX UYHCeJI.
= s=0
i in range(1, 6):
S = S+i
IIouaTkoBe 3HauenHa cymu s = 0. IIpoananizyemo 3HaueH-
HS 3MIHHMX Ha KOXHOMY KpPOIli BUKOHaHHSA IIUKJY for:

i 1 2 3 4 5
s 1 3 6 10 15
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4 3HaiigeMo cyMy mapHux umnces y miamasoni Big 100 zo 198:
s=0
i in range(100, 200, 2):
S = S+i
print('s =, s)

4 3uangemo cymy 10 umces, 1110 BBOAATLCSA 3 KJaBiaTypwu.

s=0
i in range(10):
a = int(input('HactynHe uncno’)
S = s+a

print('s = ', s)

SKIIO 3HAUEHHSA YHCeJI 3aJeKaTh BiJi IXHROT'O MOPAIKOBOTO
HOMepa B IIOCJiZOBHOCTiI, TO HACTYIHHU OJAHOK MOXKHa 00-
YUCJIOBATU 3a (popMyJOI0, IO BUPAXKAE IO 3aJI€KHICTbD.

4 3uaiizemo cymy 10 unenisB mociaimosmocti 0, 2, 6, 12, 20,
30, 42... SIK HeckJIagHO BU3HAUUTHU, i-€ YUCJIO B IIOCJIiTOB-
HOCTi MOKHa 3HalTu 3a ¢opmyJow: a,=i(i+1) (puc. 32.3).

s=0 =0 i=1i=2 i=3 i=4i=

i in range(10): o 1 s 3a as e

a = i*(i+1) T

s = s+a 0, 2, 6, 12, 20, 30...
print('s = ', s) Puc. 32.3

SIKIO B UMCJIOBiH IIOCTiZOBHOCTI KOYKHE HACTYIIHE YMCJIO
MOKHA OOUMCJINTH 3a IOIIepefHiM 3a IIeBHOI0 (DOPMYJIOIO, TO IO
IIOUATKY IIMKJY HIOTPiOHO 3aJaTy MOYaTKOBe 3HAUEHHS JOJAaH-
Ka (3HAUueHHA MePINOoro 4jeHa IIOCJiIOBHOCTi), a B TiJi MUKJIY
CIIOUATKY JOMaBaTH IIOTOUHUM AOJAaHOK OO0 CyMH, IIOTiM oOumc-
JIIOBATU HACTYIIHUIN JOJAHOK 3a I[i€l0 (DOPMYJIOIO.

J 3uaiizemo cymy 10 uneniB mocxaimosrocti 1, 2, 4, 8, 16,
32... flkmo a, =1, TO ANA OfepPKAHHA HACTYITHOTO JOJAHKA
momnepeaHii Tpeba MOMHOMKUTH Ha 2: a,=2a, , (puc. 32.4).

203



PO3[IJT 6. Aneopummu ma npozpamu

s=0 :
3=1 MNapameTp umkny i | 3HauyeHHA JofdaHKa a
i in range(10): i=0 a=2"=2
S = s+a i=1 a:2*2‘;4
@ =27 i=2 —24'=8
print('s =, s) ' = a= _
Puc. 324

{ CkJiageMo mporpamy OJsA PO3B’A3yBaHHS 3agadi.

3adaua. lMMloru:xua IOpko orpumye n rpH Ha APiOHI BuUTpa-
tu. IlosIoBUHY BuUTpavae Ha COJIOMOIIi, IOJOBUHY 30epirae,
100 HaKOMMUUTH Ha miaaHIiieT. Ky cymy 30epe IOpxo 3a
pik? Ym BucTauuTh il Ha ILJIAHIIIET BapPTICTIO X T'PH?
Y miii 3amaui MOKHA BUIIJIUTHU TPU MIiAsamgadi:
1) BuBHAUUTHU KiJBKiCTBb I'polreil, HAKOMMYEHUX ITOTUIKHA;
2) 3HAWTHU cyMy T'poIIeil 3a PiK;
3) MOPiBHATU BeJIWUYUHY CyMH 3 I[iHOIO ILJIAHIIIETA.
n = int(input('CKinbkn rpowen Ha TUXKAEHb?'))
price = int(input('Ckinbku KowTye nnaHwert?'))
# 3anMWaeTbCA WOTWXKHA MicnA BUTPaAT
zalishok = n//2
s=0

i in range(52):

s = s+zalishok
print('byae HakonunueHo', s, 'TpH')

s >= price: print(Bucraunts) CKinbKu rpotuen Ha TwkaeHb? 50

: print(He Buctaunts) CKinbKu KolTye nnaHwet? 1000
PesynbTaT BUKOHAHHSA byne HakonuueHo 1300 rpH
IPOrpaMy HaBeAeHO Bucrauntos
Ha puc. 32.5. Pnc. 32,5

O0uncaeHHA CYMM YHCeJ MOKHa peaJsi3oByBaTH He JIHIIe
B IIMKJIi 3 ImapaMeTpoM, a i y IUKJIL 3 yMoBooO. KoMauay IMUK-
ay while Mu posriasHemMo B HacTymHOMY maparpadi.
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Bina BuTOKiB yKpalHCBKOI IIIKOJU IIPO-
rpamyBaHHA cTosaaa Karepmra JlorBumis-
Ha IOmenko, moxkTopka (pisuKo-maTema-
TUUYHUX HAYK, aBTOPKa OAHi€l 3 Iepmiux
Yy CBiTi MOB IIporpaMyBaHHA BUCOKOI'O piB-
HdA, V AKill 3aCTOCOBYIOTHCA omepallili Haj
agpecaMu 00’€KTiB y mam’ATi KOMII' IoTepa.

o -*Y

©

MuTtaHHA gnAa camonepesBipKn

SAxuii aaropuT™M oO0UYKCIEHHS CYMU N YJIEHiB ITOCJIiJOBHOCTI?
YoMy HOPiBHIOE S IIicJIsI BUKOHAHHS ITUKJIY?

a) s=0 6) b=1[275, 3, 11]
for a in range(3, 7): for a in b:
s = s+a s = s+a

Hanunriite mporpamMy oOOYHCII€EHHSA CYMH JOJATHUX Hemap-
HUX umces, MeHmux 3a 100.

3apad y Haxiamka HeBmupymioro 5 CKpuHbL i3 30J0TOM.
I[Ilopory momaeThcd Ie 1Mo m cKpuHb. CKIaIiTHL Iporpamy,
sAKa IIOBiIOMHTDH, CKiJIbKU CKPUHL Oyze uepe3 10 poxis.

BnpaBa 32

CkyaacTu mporpamy IJisi PO3B’A3yBaHHS 3amadi.

3adaya. 3aBoj, IO CTOITH Ha Oepesi piukm, CKHIA€ B piu-
Ky Big 0 1o 30 Kr mMIKigJIMBUX PEUOBUH IOAHSA. 3a KOKHUNA
Kijorpam moHan 15 3aBox mae niaatutu mrpad K Twc. rpH.
IIpubytork Bim mpoaykifii — P tuc. rpa. CxkiaamgiTe mpo-
rpaMy BHU3HaUYeHHS PeHTa0eJBHOCTi 3aBOAY 3a HiACcyMKaMu
Micanda.

3aBaHTa)xTe mporpamy: Python — IDLE i cTBOpiTH HOBE BiK-
HO mporpamu. 30epe:kiTh (aiia i3 masBow Vprava32.
3aBaHTaXKTe MOJYJIb IJIsI POOOTH 3 BUIIAAKOBUMU YMCJIAMMU:
from random import*
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2.

206

IIpoananisyiiTe ajaropuTM pPO3B’A3yBaHHA 3amavi, SKWHA
CKJIAJIa€ThCs 3 aJITOPUTMIB PO3B’A3yBaHHSA TPHOX Mif3amad.
1) 3agaru sHauenusa K (BeamumHHU 1mrpady), P (BesuuuHM
npudyTKYy), S (mouaTKoBoi cymu miTpadis).
2) Iln1s KOKHOTO AHA MiCsAIls IIOBTOPUTHU TakKi mii:
® 3reHepyBaTu BHUOagKoBe umcjo V Bix 0 mo 30, 110 BH-
3Hayae 00CAr BUKUiB;
® gKI0 V OijbIie Big 15, To OOUMCIUTH BEJUUYUNHY JTEH-
Horo miTpadgy — mo0yTok pisuuii zHa K;
® MOJAaTH BeJIUUYNHY AeHHOTO HITpady J0 3arajbHOi CyMu
mrrpadiB s.
3) OO0umcauTy PiBHUITI0O MiK cyMoro ITpadiB 3a MicAmnb S
i BeJimumHOIO IPHUOYTKY P.
3anuIniTe KoOMaHIU BBeJeHHA 3HaueHb 3MimHux K i P:
K = int(input('K?"))
3amaliTe mouaTKOBe 3HAUeHHS cymu mitpadiB: s = 0
3anunriTe MUKJ IJsd POo3B’sA3yBaHHSA APYTrol migsamaui:
for i in range(1, 32):
v = int(randint(0, 30))
if v>15: s = s+K*(v-15)
3MiHHiT R mmpucBoiiTe Pi3HUIIO MidK BEJIMUYMHOIO IPHUOYTKY
P i cymoro miTpadgiB 3a MicAnb S. 3aOuIlIiTh KOMaHAY BU-
BeJeHHA 3HauyeHHA R.
BunpobyiiTe mporpamy Kinbka pasiB gas K = 1, P = 20.
IIpoananisyiiTe pesyabTaTy BUKOHAHHS IIPpOorpaMu y BiKHi
KOHCOJTi.
3po0iTh BMCHOBOK: UM € BUPOOHUIITBO PEeHTAOEIHHIM.

Komn'ioTepHe TecTyBaHHA

BukonaiiTe TecToBe 3aBAAaHHA 3 aBTOMATHYHOIO
mmepeBipkoi Bixmosimeinn (3a QR-xomom abo
ImocuJIaHHAM rnk.com.ua/102686).




§ 33. Anecopummu 3 noemopeHHAMU. Luk i3 yMosoro

§ 33. AIMOPATMM 3 NOBTOPEHHAMW.
UK 13 YMOBOK

IMuka for 3pyuyHO BUKOPUCTOBYBATHU IJis mepebopy 3HAUEHD
13 Bimomol mocJiimoBHOCTi. AJie HOBOJI 4acTO KiJIBKiCTH IOBTO-
PeHb 3a3gaJieriob HeBigoma i ail HeoOXiZHO MOBTOPIOBATH, IIOKU
BUKOHYETHCA JesdAKa YMOBA.

Ax npauywe yunkn while

IMuxa while («moxku») Oyme MOBTOPIOBATHUCS, IIOKHM BUKOHY-
eThCcsa 3a7aHa ymoBa. I[a yMoBa HasMBAETHCA YMOBOK ITUKIY
i mosepTae True abo False.

CuHTaKcuCc KOMaHIH:

while <ymoa>:

<Tino umkny>
TyT <ymoBa> — JIOTiYHUU BUPA3, II10 € YMOBOIO BUKOHAHHA

MUKJIY; <TiNO UUKNY> — KOMAaHIU, AK1 BUKOHYIOTHCA HiJ Uac
KOJKHOI iTepartrii.
Buxonanua xkomauau while moun- l

HaeTbCsA 3 OOUMCIIeHHS 3HAUYEeHHS JIO-
TiYHOTrO BUpPady — YMOBHU IIOBTOPEHHS
HuKJIy. SIKmo ymoBa icmuHHa, TO BU-
KOHYIOTHCA KOMAaHAU TiJia IMUKJIY i Ke-
PYBaAHHS IIOBEPTAEThCA Ha II€PEBipKYy
yMoBHU. SIKIIIO ymMoOBa XuOHA, TO BUKO-
HYETbCS KOMAaHIa, AKA € HAaCTYIIHOIO

3afgaBaHHA NMOYaTKOBUX
3HaYeHb 3MiHHUX

>
>

nicaa while. KomaHau
dparmeHT OJOK-CXeMU IIUKJIY N
3 YMOBOIO HaBeleHO Ha puc. 33.1. Puc. 33.1

s mocaimoBHOTO Iepebopy MiamX dYHcesl i3 aiamasoHy
[0; 10) mo:xHA BUKOpPHUCTOBYBAaTH IUKJ for.
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IMii, aki Bukonye nmukJa for, moBHicTio BigmosizaroTs while:

i in range(10): i=0
print(i) i<10:
print(i)
i =i+
{ Il IOYaTKOBOTO 3HAUEHHSA
x = 7 nmuka while x<10 Buko- YmoBa 3HaueHHs X
HaeTbca Tpuui. Ilicia 3asep- 7<10? True 8
meH;m poboru muray X = 10. 8<10? True 9
X =
x<10: 9<10? True 10
X = X+1 10<107? False
print(x)

Sxio B:Ke mig vyac mepimoi mepeBipku ymoBa mukJay while
BUABUTHCA XUOHOI0, TiJIO IUKJIY He BUKOHAETHCS »KOLHOTO Pasy.

{ 3a mouaTKoBoro 3HaueHHA X = 10 mmka while x<5 He Bu-

KOHAEThCA >KOLHOTO paasy.
x =10
X<5:
X = x+1
> Tpuknagn UUKNIYHUX anroputmiB

{ YV nuknai TpuBae moOymoBa Bif-

«/ piskiB i moBopor Yepemamixu Ha
170°, moxku Yepemainka He IIOBep-
HeTbeA B ToukKy (0, 0) (abs(pos())<1)
(puc. 33.2).

Pnc. 33.2
208

£ Python 3.4.4 Shell

File Edit Format Run

turtle *
color('blue’, 'yellow')
begin_fill()
forward(200)

abs(pos())>1:

left(170)
forward(200)
end_fill()
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Hanwuiemo nporpamy, y AKiil JIIOAWHA BBOAUTDH 13 KJaBiaTy-
pU MaTeMaTUUYHUHN BUPa3 i OTpUMye OOUMCcIeHe 3HAUeHHId.
Ina mboro BUKopucTaeMo (pyHKIIifo eval(), sKa ompaliboBye
PANOK TaK, AK Ile poouThed B KoHcoJi Python. ITuka while
IIpaIfioe, MOKM JoAWHA He BBeme ( (puc. 33.3).

¥ Python 3.4.4 Shell

File Edit Format Run Options Window Help

Lmkn npautoe,

problem = input('Beegite Bupas abo q ->')

NnoKn BBeAEHO
He lql

while(problem = "q') <

print('MoxHa BignounTti')

=== RESTART: C:/Users/Lyceum/
Beegnitb BUpas abo q -> 5/2

5/2 =25

Beepitb Bupas abo q -> 5//2
5//12 =2

Beegnitb Bupa3 abo q -> 5%
5%2 =1

Beegnitb BUpa3 abo q -> q
MoxHa BignounTtun

Puc. 33.3

Braagauk moxsgas 1000 rpu mo
O6anky mixg 15% piuaux. Yepes
CKiJIBKM POKiB cyma IIOABOITHCA?
Pesysnbrar — Ha puc. 33.4.
s = 1000
n=~0
while s<2000:

n = n+l

s = s+s*0.15 # 36inbleHHA cymm

print('s = ', round(s, 2))

print(problem, ' = ', eval(problem)) <————
problem = input('Beegite Brpas abo q -> )

Mwn moxemo nokasatu
MaTeMaTUYHUIN BMpa3
i noro pesynbTat
B OHOMY PAAKY
Bignosiai

Y Tini umKny BMBOAUTBLCA
BiAMOBIAb Ha MonepegHe
3aBOaHHA | BBOAUTHCA
HacCTyrnHe 3aBAaHHA

S
S
S
S
S
Yy

1150.0

= 13225

1520.88

1749.01

= 2011.36

epe3 5 pokis 2011.36 rpH

Puc. 334

BHeCKy Ha 15%

# 3HaueHHA S BUBOAUTBLCA 3 2 3HAKAMM MiCNs KOMU
print('depes ', n, ' pokis, round(s, 2), 'TpH')
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Axmo ax ymoBy mukiay while sagatu True, To BoHA HiKoau
He cTaHe XMOHOIO i ITUKJ He 3aBEePIIUTHCS.
num = 0
num<20:
print(num)
Y Tini mukJgy 3HaYeHHA NUM He 3MiHIOETHCS, TOMY YMOBa
NuM<20 3aBXIM iCTHMHHA 1 MUKJ € HeCKiHYeHHWUM.

IIporpama Bunpo06oOBy€E€ BUTPUMKY JIOAUHN — Y HECKiHUEH-
HOMY IIMKJi IPOMmOHYye iii po3B’s3aTtu 3amauy (pumc. 33.5):

random randint 544
: . =79
a = randint(1, 10) | 3§;Hn?ni$BB|XH:SZEZI:;b fax
b = randint(1, 10) y Mexax Big 1 go 10 i+753
print(a, +, b) Hi
x = int(input('= ?7) 949
a+b == x: print('Tax) =7
: print('Hi') Puc. 33.5

? MuTtaHHA anAa camonepesBipku

1. fka crpykTypa Ta mpaBmJja BUKOHAHHA IIMKJIY 3 YMOBOIO?
2. OnunriTe BiAMiHHICTL Yy BUKOPHCTAHHI ITUKJY 3 HapaMer-
POM 1 MUKJY 3 YMOBOIO.
Kosu muka while He BUKOHAETLCA »KOTHOTO pasy?
. HasBiTh mmouaTKOBi 3HAUEHHA 3MiHHINX; YMOBY IIPOJOBKEH-
HA MUKJIY; KOMaHAMW Tijla IMUKJY.
CKinbKu pasiB BUKOHAETHCA IMKJI? BuamauTe 3HaueHHS S
ITicJIsT BUKOHAHHSA ITUKJY.

W

a) s=0 6) s=0 B)s=0
x=0 x=0 i=0
while x <= 5: while x <= 10: while i<5:
X = X+1 X = X+2 i = i+1
S = S+X S = S+X X = i¥2+1
S = S+X
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BnpaBa 33

Comoprcmen mepmioro aHs mpobir a xm. Ilogra Bim mmpo-
oiraB ma 10 % O6iabIle, HiXK TOIEePeTHHLOTO THHA.
CkiacTtu mporpamy, AKa JTO3BOJHUTH BUSHAUUTH: a) CKiJIbKM
KiJloMeTpiB mpOOiKUTH CIIOPTCMEH y 7-B meHb; 0) uepes
CKiJIBbKM AHiIB BiH mpobiratmme moHanm 20 KM.
3aBaHTa:xkTe nporpamy: Python — IDLE i cTBopiTh HOBe BiK-
HO mporpamu. 30epe:xkiTh (aiiyn i3 HasBow Vprava33.
3anuniiTh KOMaHAy BBeJEeHHs IIOYAaTKOBOTO 3HAUEHHSA 3MiH-
HOI a — BiACcTaHb, AKY CIOPTCMEH HPOOIr 3a IepInuil AeHb.
IMonua Bimcranp 30inabiryerbess Ha 10%, orike, 1100 BuU-
3HAUUTH, CKIJIBKM KiJIOMeTpiB IIPOOiKUTH CHOPTCMEH
y 7-i1 meHb, ciig 6 pasiB moBTOPHUTH KOMaHAY: a = a+a*0.1.
3anuIlriTey ITUKJI, AKUH BUKOHYE BKasaHy MIilo.
3anuIriTe KOMaHAy BUBEAEeHHS B KOHCOJL 3HAUEHHSA 3MiH-
HOI a IicJisg 3aBepIlIeHHs POOOTH ITUKJIY.
s Toro mo6 BU3HAUUTHU, UepPe3 CKiJIbKM AHIB CIIOPTCMEH
npobirarume moHan 20 kM, cirif:
® CTBOPUTU 3MIiHHY N — JIUMJBbHUK OHIiB; y MepHIUNA TeHb
n=1;
® 3aJaTH IIOYAaTKOBE 3HAUEHHS 3MIiHHOI a;
* oKM a<20, MOBTOPIOBATH KOMAaHOWU:
a = a+a*0.1
n=n+l.
3anunriTh KOMaHI1, AKi BUKOHYIOTh 3a3HaueHi mii.
3anuIriTe KOMaHAy BUBEAEeHHS B KOHCOJIb 3HAYEHHSA 3MiH-
HOI N Iicjisg 3aBepIleHHA POOOTH ITUKJIY.
BunpooOyiiTe nmporpamy aias a = 5; 10.

Komn’'ioTepHe TecTyBaHHA

BukonaiiTe TecToBe 3aBAAHHA 3 aBTOMATHUYHOIO
nmepeBipkoo Bimmosimein (3a QR-komom abo
mocuaaHHaIM rnk.com.ua/102687).
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§ 34. BKNNAAEHI PO3TrANYXEHHA

TA UUKIA

YV mporpamMax MOKHA IIOEIHYBATHA KOMAHIN PO3TaIyKeHHS
Ta IMOBTOPeHHs. MU B)Ke CKJIaZaan aJroOpUTMU, V AKUX KOMAaH-
IU PO3rajIyKeHHsI Ta IOBTOPEHHS CJIiAyBaJU OJHA 3a OJHOIO.
Ane KoMaHIM TaKOK MOXKYTh BKJIAZATHUCA OLHA B OIHY.

AnropntMmn 3 po3ranyxeHHAMW, BKNaA€HUMM

B LMKN

SKmo morpibHO mepeBipuUTHM, UM BiANOBiZAIOTH €JIEMEHTH
JIesaKol IIOCJIiJOBHOCTI 3HaUeHb IIeBHill YMOBi, TO B TiJIO IIUKJIY
CJiJ YKJacTHM KOMaHIy po3raly:KeHHs. Poarany:KeHHs, BKJIa-

JeHe B IIMKJI, MOKe OyTH IIOBHUM i HEIIOBHUM.

Y kBiTHUKY 7 KBiTOK. IlizpaxyemMo KiJIbKiCTh YepBOHUX
i KimbKicTh cuHIX KBiTOK. PodriaraeMo (pparmMeHT OJIOK-CXe-
MU aJITOPUTMA, II0 BUKOHYE IiapaxyHOK (puc. 34.1).

v

<|_|OBTOpVITVI 7 pasiB

Hi

P e mm omm Em o oEm e

Tak

KBiTKa yepBoHa?

UEPBOHUX KBITOK Ha 1

36iNbWNTA NIYNIbHUK
CUHIX KBIiTOK Ha 1

|
|
1 | 36inbwnTth niYnnbHMK
|
|

<«
<

Y

Puc. 34.1
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§ 34. BknadeHi po3eanyxeHHa ma Yukau

Ax 6aumMo, y MUKJ YKJIaAeHO IIOBHE poarany:keHHsa. [[uri
for mae 3mMory moBTOPHUTH IIEePEBIiPKY YMOBHU PO3TaJy KEeHHS IJId
KOXKHOTO ejieMeHTa IIOCJiZoBHOCTi. Po3riasHbpMo mpurJjIamu.

3HalgeMo KiJbKicTh ciiB red y cuomcky.

k=0 # 3apaHHA MOYaTKOBOro 3HAYEHHSA NiYUIbHUKA
word in ['blue’, 'red, 'red', 'blue’, 'red’, 'blue’, 'red"]:
word == 'red"
k = k+1 # 30inblUeHHA 3HaUeHHA NiYnIbHUKa
print('k =", k)

3a [JOIIOMOTrol KOMAaHAM PO3TaJyKEeHHs, BKJAJAEHOTO
B IIUKJI, MOKHa MepeBipATH BiANOBIAHICTH AesAKilli yMOBi 3Ha-
YyeHb, IO BBOAATHCA 3 KJaBiaTypu.

{ YBememo 3 KJjaasiaTypu 8 IOBiJIb- 8 2 5 18
HUX 4YpceJ i migpaxyemMo, CKiIbKU 6 EEIE
cepen Hux mapHux (puc. 34.2). k=5
k=0 i
i range(S): Puc. 34.2
a = int(input('HactynHe uncno'))
a%2 == 0: # BKknageHe HenoBHe poO3ranyeHHs
k = k+1 # nepeBipAa€E, un BBEAEHE UYNCNO MapHe

print('KinbKkicTe napHux gopiBHoe ', k)

3HalieMo BCi AiIbHUKK HaTypajabHOro umciaa k. Yucmao 1
i came umcio k He BKJIIOYAEMO A0 IEPEJiKy IiJIbHUKIiB.
Anzopumm po3s’sa3yeanHs 3adavi: mepedpaTy BCi 3HAUEH-
HaA 3MiHHOI | Big 2 mo k//2; akmio i € ginbHMKOM umciaa k
(k%i == 0), BuBecTu 3HAYEHHI i.

PesysbraT BUKOHAHHA HaBeaeHO Ha puc. 34.3.

k = int(input(k = 77)

o

i range(2, k//2+1): n =745
k%i == 35915
print(i, end = ") Puc. 34.3
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Y nmukaax i3 yMOBOIO TaKOK MOKHA KepyBaTU BUKOHAHHAM

KoOMaH[ Tijga IUKJIY 3a AJOIIOMOI'OIO BKJAQAEHUX PO3TraJlyKEeHb.

¢
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Hait6inbmmuit coinbuuit ainpHUK (HCI) nBox umcenm a i b
MOJKHA 3HAWUTH 3a ajaroputrmom EBKJIia, JaBHLBOI'PEIILKOI'O
Mmarematuka. Ileil aaropmTm MOKHaA OIMCATH TaK: IOKU
A = B, Bixg 6ispmioro umcsaa BimHimaTu menime (puc. 34.4).

3agaBaHHA MOYATKOBUX
3HayeHb 3MiHHUM A i B

Hi
A=B
Tax NSD = A
F_—_—-—-—_-—_—e—_e————_—— = n
Tak Hi
: A>B :
1 |
1| A=A-B B=B-A || — = =~ 1
: - : BknapeHe
1 v 1 po3rany*eHHA
e . | | . |
Puc. 34.4
Ilix gac Ko:kHOI iTeparil OinbIle 3 YHCeJI A= 12 b 18
A i B saminsersca ix pisaumero. Iuki 12 6
NPUINHAETHCA, KOJIU 3HAUEHHA 3MIHHUX 6 6
A i B crators piBaHuMu — 1e HCJ] nouar- HCI =6
KOBUX 3HauYeHb. BUKOHaeMo aJroputm Puc. 345

naa yucea 12 i 18 (puc. 34.5).

Yepenamika IepeMiIlIyeEThCA B TOUYKY 3 BHUIIAAKOBUMU
KOOpAMHATaMM X i Yy, HIOKU OJHA 3 KOOPAUHAT He CTaHe Ta-
Ko10, 1110 gmopiBHIOE 0. IIpm mpoMy AKIITO 3HAUEHHSA X € JIO-
ITaTHUM, TO Uepemalnka 3ajullla€ YePBOHUM CJil, a AKIIO
Big’eMHUM — TO cuHii (puc. 34.6).



§ 34. BknadeHi po3eanyxeHHa ma Yukau

PesysbTaT BUKOHAHHA IIporpaMu HaBeaeHO Ha puc. 34.7.

from turtle import*

from random import*

width(3)

x =y =200

while x I=0 and y I= 0:
x = randint(-100, 100)
y = randint(-100, 100)
it x>0: color('red’)
else: color('blue’)
goto(x, y)

# Pythan Tule Graphics - [=]

Puc. 34.6

-44 98
-79 -95
76 -87
-17 30
20 7

51 18
057
>>>|

Puc. 34.7

AnroputmMn 3 NOBTOPEHHAMW, BKIaA€HUMU

B poO3ranyxeHHa

[Mukau y cBOIO Uepry MOXKYTb OyTH BKJAJEeHUMH B PO3-
ragy:KeHHda. KoMaHay IIUKJIY MOMKe MICTUTH KOMaHAa AK IIOB-
HOT'O, TaK i HEIOBHOTO PO3rajyKeHHdA. BJIoK-cxemMy KoMaHIU
IIOBHOT'O PO3TAJIYKEHHSA i3 BKJIQJEHUMU II0 000X TiJIKax KOMaH-
JaMM IUKJIY 300paskeHo Ha puc. 34.8.

‘TaK

YMmoBa Hi

po3rasny»eHHs

KomaHawn Tina Hi Komangun Tina
umkny 1 umKny 2
I L 1
Puc. 34.8

Hi
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.

AKIIT0O B TpeHepKU JeHb HapOJKeHHdA, TPUYi nmpuBiTaTu ii.
vidp = input('CboroaHi Baw aeHb HapogeHHA? (Tak/Hi)")
vidp == 'Tak"

i in range(3):

print('Bitaemo!’)
Aximro uncao a € TpuiudpoBUM, 3HAUTU cymMy HUQPP YUMC-
Jla a. YMOBa IIOBHOTO PO3TaJNIy:KEHHA IlepeBipdAe, UM € yBe-
JeHe YHNCJIO TPUIUPPOBUM.

Ilyid BUOKpeMJIeHHA HUPpP dUucIa CKO- 365%10 = 5
pUCTAEMOCh OIlepaToOpaMH OOUYNMCJIeHHS 365//10 = 36
HeIIOBHOI YaCTKU BiJ JijleHHA Ta o04uc- Puc. 34.9

JeHHA octadi (puc. 34.9).

JAKImo ymoBa icTMHHA, Yy IUKJL OO CyMH IIOUEProBO [I0O-
JaloTbca mudpum umcaa a. JIKmo ymoBa xmbOHa, IOBiOM-
JSE€ThCS, IIO0 yBeJeHe YMCJIO He BiAmoBimae ymoBi 3amaui

(puc. 34.10).
a = int(input(a = 7))
a >= 100 a<1000: a=7345
s=0 s=12
i in range(3): ;f? 73
s = s+a%10 Yncno mae 6yTtu
a = a//10 TprUMPpPOoBMM
print('s =, s) >>>|
. Puc. 34.10

print('Yncno mae 6yt Tpuyndposum)

et mpuiioM YacTO BUKOPHUCTOBYETHCA MJIA MEePEBIPKU KO-

PEKTHOCTI BBEJIEHUX NaHUX.

Y moBHOMY poarajy:KeHHI KOMaHAU IMUKJIY MOXKYTh BXO-

IUTHU SAK OO TiaKM TaK, Tak i go riaxm Hi.

¢

216

IIporpama sanuTtye: ManioBat Kona um KBagpaT? i yekae Ha
BimmoBinb. Aximo BigmoBiap 1 (BuOpaam kKoja), To Yepe-
mamrKa MaJjiioe KBiTKYy 3 m’atm Kin (puc. 34.11, B iHmmx
BUIIAJKAX — MaJ0€ KBaapar.



§ 34. BknadeHi po3eanyxeHHa ma Yukau

turtle *
k = input('ManioBat kona um kKBagpart (1/2)?")
k ="1"
i range(5): MantoBaTn Kona um keBagpat (1/2)? 1
circle(50) .
left(72)

i in range(4):
forward(100) Puc. 34.11
left(90)

Or:xe, mig yac CKJaJaHHS aJTOPUTMY PO3B’A3yBaHHS 3a-

Jadi MOKHAa OpraHisyBaTH fAK MOCJIiIOBHE BUKOHAHHS PO3raJy-
JKeHb 1 MUKJIB, TaK 1 BKJIAJaTM KOMaHIM IIUKJY Ta PoO3rajy-
KeHHSA OJHa B ONHY.

9 MutaHHA gnAa camonepeBipkn

L
1.

HapeniTs mpukiazu 3azad, AJA PO3B sA3YBaHHS AKUX II0-
TPiOHO CKJIACTH AJTOPUTM, II0 MICTHUTHL IIMKJ i3 IIapaMer-
poM, BKJIQIEHUI y PO3ray:KeHHs: a) HeImoBHe; 0) IOBHeE.

. Hasegits npurgagu 3amad, I PO3B’sI3aHHA AKUX IIOTPiO-

HO CKJIACTH aJITOPUTM i3 pPO3rajy:KeHHSIM BCepeIunHi MUKJIY.

. Busznaure 3HaueHHA K mic/ig BUKOHAHHS KOMAHIU ITUKJY.

a) k=0 6) k=0
for c in 'abpakapgabpa” foriin[2, 5, 8, 11, 10, 21]:
if c =="a" if i >= 10:
k = k+1 k = k+1
AKi umcaa Oyze BUBeNEeHO B XOJi BUKOHAHHS ITUKJIY?
a) for i in range(2, 10): 6) for i in range(20):
if 12%i == 0: if i%3 == 0:
print(i) print(i)

CkiamiTe mmporpamy, AKa 3allUTYyE B KOPUCTYBAUKM KiJb-
KicTh KyTiB. SIKIIO KiTbKiCcTh KyTiB HOpPiBHIOE 3, mporpama
MaJIl0€ TPUKYTHUK, iHAKIIle — MaJio€ KOJIO.
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Bnpasa 34

3HalTH BCi OiIBPHUKM 4YMCJIa a.
3aBanTa:xkte nporpamy: Python — IDLE i cTBOpiTh HOBe BiK-
HO mporpamu. 30epekiTh (paiiyn i3 mHasBow Vprava34.
3anumnriTh KOMaHAy BBeAeHHSA 3HAUeHHA 3MiHHOI a:
a = int(input(‘a?")
3anuniiTh KOMaHAYy IUKJY, AKa AJA KOKHOTO 3HAUEHHI
i Bim 2 mo a//2 mepeBipse, UM € BOHO OiJIBHUKOM YHMCJA a:
for i in range(2, a//2+1):

if a%i == 0: print(i, end ="")
BunpooOyiite nporpamy ais uucen 12, 240. IIpoananisyiiTe
pe3yJbTaTu BUKOHAHHS IIPOTPaMU.
YHeciTh 3MiHM 40 IpOrpaMHOTO KOAy, II0O0 mporpama o00-
YuCaAOBaJia CyMy OIJIBHUKIB ymcja a, BKJIIOYHO 3 1.

s=1

for i in range(2, a//2+1):

if a%i == 0: s = s+i

print('Cyma AinbHUKIB JOPIBHIOE ', 9)
IlaBHI IrpeKu BBaKaJuW NOCKOHAJUWM UYMCJIO, AKe JOPiBHIOE
cyMi cBOIX HAiJIBHUKIB. YHeCITh 3MiHU A0 IIPOTPaMHOIO
KONy IJid MepPeBipKH, UM € YHCJIO a JOCKOHAJUM.
if a == s: print(a, ' — gockoHane uncno')
else: print(a, ' — HepockoHane uncno')
BunpobyiiTe mporpamy mjas uuces 28, 45, 496.
YHeciTh 3MiHM 40 IpPOrpaMHOTO KOAy, II0O0 mporpama 00-
YHCJIIOBAJIA KiJbKicTh AIIBHUKIB umciia a, BKJIOYHO 3 1.

Komn’ioTtepHe TectyBaHHA

TecToBi 3aBImanHA
3 aBTOMaTUYHOIO
IIepeBipKOI0
BigmoBinmeit

rnk.com.ua/102688 rnk.com.ua/102689



§ 35. BknadeHi anzopummiyHi Cmpykmypu n08MmMopeHHs

& 35. BKIIAAEHI AJTTOPUTMIYHI
CTPYKTYPA NOBTOPEHHA

IIpu posB’saA3yBaHHI IEeBHUX 3aJa4Y MOKe€ BUHUKHYTH IIOTPe-
0a BUOKpPEeMUTHU AeAKi MOBTOpIoBaHiI Aii mpwm KOMKHIiN iTeparrii
MUKJIY. SIKIMO Tijlo MUKJIY MICTHUTh KOMAaHAY 1HIIIOTO HUKJY,
TaKy KOHCTPYKI[il0 HAa3MBAIOTh BKJIAJEHHAM ITUKJIIB.

Hexaii mam moTpiOHO 3acobamMu «depemamiadoi» rpadixku
BiATBOpPUTH MAaJIOHOK (puc. 35.1).

OOOEEOEEEG

Puc. 35.1

3aBaHTaXNMO MOAYJb turtle i BcTaHOBMMO INUPUHY CIiAy
Yepenamiku 3 mikceJri:
from turtle import*
width(3)
up() # Mepo nigHATe
# CNNCOK KONIPHUX KOHCTaHT
colors = ["red", "yellow", "blue", "green", "purple"]
I[ITo6 HamasmoBaTH OAWH I’ ATUKYTHUK, MOTPIOHO BUKOHATH
ITAKJI:
for n in range(5):
down()
color(colors[n])
forward(20)
left(72)
up()
IIT06 cTBOPUTHU TaKWii MAJIOHOK, MOTPiOHO Aif0 MaJIOBaHHS
m’ ATuKyTHUKa moBroputu 10 pasiB. PosrisabMoO puc. 35.2.
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30BHILWHIN LKA —> for m in range(10):

down() <«—— Tino 30BHiLHbOIO
BHyTpiwwnHii uukn > for n in range(5): umkny (3a m)
color(colors[n])
forward(20) : .
left(72) <—— Tino BHYTpiWHbLOrO
uukny (3a n)
up()
forward(30)
Puc. 35.2

IHuky Ha3MBaOTH BKJIAJEHUM, AKIINO BiH MICTUTbCA B TiJji
iHmIOTO MUKJAY. BKIageHU IMUKJ TaKOXX HA3WBAIOTh BHYTPIilI-

HIiM, a MUKJ, y AKOMY BiH MiCTUTBCS, — 3O0BHIIIIHIM.
dAx BHyTpimHiNA, TaK 1 30BHIIMI-

Hili MUKJIN MOXKYTb OyTH ITUKJIaMU v

3 mapamMeTpoM ab0 3 YMOBOIO. ><_ 30BHILHIN LMKN
OsHaiiomiMoca 3 TOPAIKOM v

Iili BUKOHAQHHSA BKJIQAEHUX I[UKJIB BHYTPILLHIN LWKN

(puc. 35.3).

Ilix wac mepmrioi itepamii (1mo-
BTOPEHHS) 30BHIMIHBOTO IIUKJY BU-
KJINKAEThCA BHYTPIIIHIN, AKUNA BU-
KOHYEThCA O CBOTO 3aBepIIeHHA. v
Ilicaa 1mporo KepyBaHHS II€PEIAETh- Puc. 353
cAd B TLJIO 30BHIIIHBOTO ITUKJY.

Ilig wac apyroi itepaiiii 30BHIIIHHOTO ITMKJIY 3HOBY BU-
KJMKaeThCA BHYTPiIIHIN. I Tak TpuBaTuMe AOTU, IOKU He 3a-
BEPIIUTHCA 30BHIMIHINA ITUKJI.

v

KomaHgun Tina
BHYTPILIHbOrO LMKy

4 IToTpibHO HaAPYKyBaTH «KHJIUMOK» i3 3ipOUYOK:
* ¥ X ¥ %
* X ¥ X X

* ¥ X X %
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Panok i3 m’aTu 3ipouoK Mo:KkHA c(POPMYBATHU 3a JOIIOMOTI'OIO
nukay for:
for i in range(5):

print(*, end ="' ")
1106 mOBTOPUTU BUBEIEHHSA TAKOTO PSAAKA TPUUi, BCTABJIA-
€MO IIe! IIMKJ yCepeauHy iHIIIOro:

for k in range(3): # Tpuui BUKOHYETbCA UUMKN
for i in range(5): # i3 napameTtpom k
print(*, end = "")
print() # lMicna BMBefeHHA pAgKa NepeBoanMO

# Kypcop Ha HacTynHWi pAgoK

ITapamerpaMu BKJIazeHHX HUKJIIB for maroTh OyTu pisui
e BMiHHI.

IlepexoHaemocs, 110 BHYTPIIMHiIN IUKJ (mepebip CIMUCKY
cuMBOJIiB alpha_list) moBHiCTIO BUKOHYETHCS Ha KOXKHIil iTe-
partii 30BHIIIHLOTO MUKJIY (mepebip caoucky umcea num_list).
PesysibraT BUKOHAHHA HaBeaeHO Ha puc. 35.4.

num_list = [1, 2, 3] 1
alpha_list = [a, 'b!, 'c'] g b c
for number in num_list: 2 b c
print(number) 3
for letter in alpha_list: abc
print(letter, end = ') >>>|
print() Puc. 35.4

Tisio 30BHIIIHBLOIO ITUKJIY MICTUTh KOMAaHIYy BUBEIEHHSA

3HaUueHHsaA number i Komangy nukiay for iz mapamerpom letter.

IIig yac mepmroi iTeparllii 30BHIIIIHBOTO ITUKJY B KOHCOJb

BUBOAUTHCA 1, a IIOTIM BUKJINKAETHCA BHYTPINIHIN IUKJI,
y AKOMY BUBOAATBLCS MOCIimoBHO a, b, c. Ilicas mporo xepy-
BaHHA IlepefaeThbCcsa B 30BHIIIHIN IIMKJI, BUBOAUTHLCA 2, a MOTIM
3HOBY BUKOHYETBHCA BHYTPIIIHIN ITUKJ i BUBOAATHCA ITOCJiTOB-
HO a, b, ¢ ToIro.
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J HagpykyBaTu TaOJUITI0 MHOYKEHHS IJISA YHCEJI %1 =1

Bix 1 mo n (puc. 35.5). 1%2 =2

— 1*3 =3

n=3

for i in range(1, n+1): g:; - ﬁ

for j in rangeﬂ, nﬂ); 2%3 — 6
print(i, ', j, '=, i%))

. .y 3*1 =3

print() # MMopoXHin pAagoK 3% = 6

3*3 =9

Puc. 35.5

J AJropuTM posKJaLaHHS YHKCJA HA IIPOCTI MHOMKHUKMN:
OOKX n>1, MOBTOPIOBATH:
e 360igpmuTu k Ha 1;
* IOKM IIOTOYHE 3HAUEeHHS 3MiHHOI N miauTbca Ha k 0e3s
ocraui, BUBOOUTH 3HAueHHdA K i mismuTu n Ha K.

n = int(input('? ) # YBepgeHHA uncna
k=1 # 3aJaHHA NMOYATKOBOro 3Ha4YeHHsA AiNbHMKA
while n>1
k = k+1 # OTpUMaHHA HACTYNMHOrO MOXKMBOrO AiNIbHMKA
while n%k == 0: # MNokun k € ginbHMKOM uncna n,
print(k, end =""') # BMBecTn 3HaueHHA k
n = n//k # 3meHwuTn n y k pasis 2 280
Bunpo6yemo mporpamy, yBiBmu 280 22257
(puc. 35.6). Puc. 35.6

AK Mu 6aummo, yKJIaAeHi MUKJIM MOMKYTh OyTHU Iy:Ke KO-
PUCHUMMU [OJIs OopraHisallii mepedopy umces abo iHIIIUX 00’€KTiB
il yac CTBOPeHHA MAaJIIOHKiB, 30KpeMa OpHaMEeHTIiB TOIIIO.

g MuTtaHHA anAa camonepesBipKu

1. dAxi Buagm mukJaiB Bu 3Haere? Y AKUX BUIAJKaX 3aCTOCO-
BYIOTh KOMKHUU i3 IIUX IUKJIIB?
2. IloscHiTh, ¥ YOMY HOJATa€ IPaBUJIO BKJAJAEHHSA ITHUKJIB.
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§ 35. BknadeHi anzopummiyHi Cmpykmypu n08MmMopeHHs

. laHo ¢parmeHT mporpamu:

for i in range(2, 2):
for j in range(1, 3):
for k in range(1, 3):
print(i, j, k)
HazBiTh TiiO KOXKHOTO IIUKJIY. 3 dACYyHTe, CKiJIbKM pasiB
Oyme BUKOHAHO KOKHUKN ITUKJI.

. IIlo Oyxe HaApyKOBAHO B pe3yJibTaTi BUKOHAHHA (hparmMeH-

Ta mporpaMmmu?
for i in range(1, 3):
for j in range(2, 10, 2):
print(i, j)
CrkaagmiTes mporpamMy ajs OOUMCIIeHHsS 3HAUEHHsS BUPAa3y
2k+n gadg Bcix 3HaueHb 3MiHHUX: h =1, n=2,n=3ik =2,
k=4, k=6, k=8.

BnpaBa 35

Hanwucaru nmporpamMy MaJIlOBaHHS AeCATH BKJAJEHUX MHO-
TOKYTHHUKIB.

3aBaHTaskTe mporpamy: Python — IDLE i cTBOpiTh (haiin i3
Ha3Boio Vprava3s.

Ina BUKOHAHHA 3aBIaHHA 3aBaHTaXKTe 0i0ioTeKu MOIyasa
turtle i sagmaiiTe mouaTKOBiI ImapaMeTpu MaJIOBAHHSA:

from turtle import*

width(3)

up()

x=0

y=20

sides = 5 # Yncno kyTiB

colors = ["red", "yellow", "blue", "green", "orange"]

. Illo6 wmaxpecamTu 10 ¢iryp Big meHImol (BHYTPIiIIHBOI)

no O6inpmroi (30BHIMIHBOI), IMOTPiOHO OpraHisyBaTU ITUKJI,
y TiJIi AKOro KOOPAMHATH TOYKH IIOYATKYy MaJIOBaHHSA
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¢irypmu smeHmyioThcsa Ha 10 miKcesiB, IIepo BCTAHOBJIOETH-
cAd B TOUKY HMOYATKY MaJIIOBAHHS, ITiCJISI YOTO BUKOHYETBHCS
MaJIlOBaHHA Qirypu:

for m in range(10):

X = x-10
y = y-10
goto(x, y)

<MarnoBaHHA Qirypn>
s mamoBaHHA (Girypu moTpiOHO OopraHi3yBaTW ITHUKJI:
for n in range(sides):

down()

color(colors[n])

forward(20*m)

left(360/sides)

up()
PesysbTaT BUKOHAHHA IpOTrpaMu
HaBeIeHO Ha puc. 35.7.
BreciTh Taki 3sMiHM 10 mporpamMHOro Koay, Ifo0 mporpama
MaJIloBaJia IMiCTh YKJIAJAeHUX BOCBMHUKYTHHKIB.

Puc. 35.7

. BHeciTh Taki 3MiHU 0 MpoOorpaMHOTO KOAy, I00 mporpama

MaJIioBaJjia JAHITIOMKOK i3 10 BocbMUKYTHUKIB (puc. 35.8).

U

Puc. 35.8

. 36epe:xkiTh (aitn i3 HaszBow Vprava3sb.

Bumpo0OyiiTe mporpamy.

Komn’ioTtepHe TectyBaHHA

BuxkonaiiTe TecToBe 3aBAaHHSA 3 aBTOMATHUYHOIO
repeBipkoio Bixmosimeir (3a QR-komom abo
mocusiaHHAM rnk.com.ua/102690).
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§ 36. PO3B’A3YBAHHA 3AAAY NEPEBOPY
3A AONOMOrow BKITIAAEHUMX
HUKIIB

BriameHHsa IUKIIB BUKOPHCTOBYIOTH IIifi Yac CKJIAJAHHS
AJITOPUTMiB pPO3B’A3yBaHHSA 3aJad MeTOJZOM Iiepebopy 3HaueHb.

Meton nepebopy BapiaHTiB

CkiaamiMo mporpamMy AJsd pPo3mIn(ppyBaHHA OYKBEHOTO pPedy-
ca: TYK+TYK+TYK = 3BYK. TyT KoKHOIO JriTeporo 3amudppoBaHa
neBHa udpa.

Creopimo 3minHi t, u, k, z, v giaa s06epe-

tukzyv

JKeHHA 3HaueHb nu@p. Ilepma nudpa ducaa He 35010
MOXKe OyTm HyJieM, TOMY 3MiHHI t i Z MOXKYTBH 40012
HaOyBaTu 3HaueHHL Bix 1 mo 9, a 3mimmi u, k, 45013
v — Big 0 mo 9. IlepebGepimo Bci MOKJIMBiI 3HA- g (5) 8 1 2
YeHHS 3MIiHHUX, 1 IIepeBipmMO IJId KOYKHOTO 60018
CIIOJIyUeHHs 3HaUeHb YMOBY 3ajaui. BigmoBiamgio 65019
€ Taki 3HaYeHHS 3MIHHUX, 32 AKUX BUKOHYETh- 70021
o ymosa: 75022
3*(100*t+10*u+k) == 1000*z+100*v+10*u+k 85025
3anuIiniMo mporpaMHUMA KOJ i BUKOHAWMO 90027
Iporpamy: 95028
for t in range(1, 10): Puc. 36.1

for u in range(10):
for k in range(10):
for z in range(1, 10):
for v in range(10):
if 3*(100*t+10*u+k) == 1000*z+100*v+10*u+k:
print('tuk ="', 100*t+10*u+k, 'zvuk =,
1000*z+100%*v+10*u+k)
Takum umHOM, pedyc mae 13 posB’s3KiB (puc. 36.1).
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Or:xe, MeTon mepedOpPy 3HAUEHDb IIOJISITA€ B TOMY, IO YMO-

Ba 3aJayi IepeBipA€TbCA IJdA BCiX MOMKJIMBUX IIJINX 3HAUYEHb
3MiHHUX i3 oOMesKeHOTro paiamasoHy. BigmoBigmgio € Taxki 3Ha-
YeHHA 3MIHHUX, 3a SKMX yMOBa iCTUHHA.

»I

CkJiageMo mporpamy OJsA PO3B’A3yBaHHS 3aadi.
3adaua. CKiIbKM B KJIITIII (pasaHiB i KpoJiB, AKIIO BCHOTO
B Hi#t 35 rouiB i 94 nanku (puc. 36.2)?

Puc. 36.2

Hexait x — kiabKicTs (pasaHiB, Y — KiabkicTb KpoJiB. Toxi
x+y = 35. Bigomo, mo y dasana 2 sjanku, y Kpoad — 4,
ToMy 2x+4y = 94, Ili n1Bi yMOBU MalOThb BUKOHYBATUCA O/fI-
HOYACHO, TOOTO YTBOPIOIOTH CKJAJAeHy YMOBY.
daszaniB moxe O0ytu Big 0 mo 35, KpoJIiB TeXK MOXKe OyTH
Bigm 0 mo 35. Opranisyemo mepebip BapiaHTiB:
for x in range(0, 36):
for y in range(0, 36):

if (2*x+4*y == 94) and (x+y == 35): print(x ="', x, 'y =" y)

OTrpumyeMo €qUHY BiANOBiAbL: X = 23; y = 12.

3uaigeMo Bci Tpunu@poBi HaTypaJabHiI umciaa, cyMa mudp
AKHUX JOPiBHIOE iXHHEOMY JOOYTKY, Ta BU3HAUMMO KiJbKiCTh
TAKWUX YKCEJI.

Ina pos3B’si3yBaHHA 3aJaui mepedbepeMo BCi MOMKJIUBI cIIo-
JyUYeHHsS Iu@p, i3 AKUX YTBOPIOETHCA NIECATKOBUN 3aIlucC
TPUIIU(PPOBOTO YUCJIA, 1 MePeBipUMO AJIsA KOXKHOTO CIIOJIY-
YeHHA YMOBY 3ajadui.
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k=0
for a in range(1, 10): # MNepwoto moxe 6yt ymdpa Big 1 go 9
for b in range(10):  # Ha ppyromy n TpeTbomy Micusax
for c in range(10): # moxyTb cToATM Undpwn Big 0 go 9
if a+b+c == a*b*c:
k = kt1 i
print(100*a+10*b+c) 213
print(k =", k) 231

PesyibTarT BUKOHAHHA HaBeleHO Ha puc. 36.3. g;?

k=6
Puc. 36.3

Y komi nmuksa i3 mapaMeTpoM C € TiJIOM ITUKJY 3 IIapaMme-
TpoM b, a TOIi, y CBOIO Uepry, € TiJIoM IIUKJY 3 IIapaMeTPoOM a.

NMowyk npocTux uncen y 3agaHomy
aAiana3oHi
€ 3HalgeMo mpocTti uncaa B gianasoHi Bix 2 mo 30. (IIpoctu-

MU € HaTypaJbHI umucjaa, Kpim 1, aKi gizarbesa 6e3 ocraui
TimbKu Ha 1 i Ha camux cebe.)

for i in range(2, 30): 2 NpocTe Yncno

j =2 3 nNpocTe uncno

_ 5 npocte uncno

prap = 0 - 7 npocTe uncno

while(j <= (i/2)): 11 npocte uncno

if i%j == 0: prap = 1 13 npocte uncno

j — j+1 17 npocTte uucno

. s e . 19 npocTte yncno

if prap == 0: print(i, 'npocTe uncno') 23 npocre uYMCNo

print('LLlactn Bam!) 29 npocTte uncno
PesysbTaT BUKOHaHHA HaBeJleHO Ha Wactn Bam!
puc. 36.4. Puc. 36.4

IIpoananisyiiMmo mporpaMHU KOZ.
e YV 30BHINMIHBOMY IUKJIi IIapaMeTp i IIOCJiZOBHO HabyBae
3HaueHb Bix 2 mo 30.
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?

1.
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e Ilepen onmpamnoBaHHAM YepProBOro yumcJa 3MiHHA prap Ha-
oyBae 3HaueHHs (.

e ¥V BHYTpPIiIIHbOMY IIUKJi 3MiHHA j IOCJiOBHO HaOyBae

3Ha4YeHb Bix 2 10 i//2. ¥ Tini BHYTPINIHBOTO ITUKJY IIepe-
BipA€ThCA, YU € YHUCJO j OJIJIBHUKOM YHCJA I.
Skmio xoua 6 pas BumKoHajmacsa ymoBa i%j == 0, ToOTO
3HAWIMOBCA Xodya O OAWH MiIBHUK UYMCJIA i, 3MiHHaA prap
HaOyBae 3HaueHHA 1. SIKIIO micas 3akiHUeHHA POOOTHU
BHYTPINTHLOTO ITUKJY prap = 0, e o3Hadae, 10 JKOJHOTO
TiIbHUKA JIJId YMCJa | He 3HaWAeHO.

MutaHHA gnAa camonepeBipkn

IITo 6yzme BuBemeHO Ha eKpaH IIiJ] Yac BUKOHAHHSA IPOrpaM-
HOTO Koxmy?
for i in range(1, 10):
for j in range(1, 10):
print(i, *, j, ' = i%))

. IITo 6yme BuBemeHO IIiJ Yac BUKOHAHHS IMPOTPAMHOI0 Komy?

for i in range(20):
j=2
prap = 0
while (j <= (i/2)):
if i%j == 0: prap = 1
j = j+
if prap == 0: print(i)

. IITo Oyxe HaApyKOBAHO B pe3yJibTaTi BUKOHAHHA (pparmMeH-

Ta nmporpamm?
alpha_list = ['a, 'b’, 'c']
for letter1 in alpha_list:
for letter2 in alpha_list:
print(letter1, letter2)
CryaaziTe mporpamMy AJis 3HaXOIKEHHS BCiX ABONMMU(pPOBUX
yuceJs, I0 JiIAThCA Ha HOOYTOK IXHiX 1mu@p.
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CkiaziTh mporpamMy AJid pPo3B’A3yBaHHSA 3ajadi.

a) Iitu sibpanu 174 kr a6ayk. Koxen xjomerb 3i6paB 1o
21 Kr, a KoxkHa pmiBumHa mo 15 kr. CKiJIbKH XJIOIIIiB
i giBuat 36mpaau A6IyKa?

0) ¥ marasuHi nmpuabaam oJiBIi mo 6 IrpH i 30IIUTH IIO
5 rpH. BapricTh yciel moxynku ckJana 68 rpH. CKiabKu
KYIIWJIN OJIiBIIiB i 301ImTiB?

BnpaBa 36

CkjacTu mporpamy OJsd Po3B’sA3yBaHHs 3ajadi.
Cmaposunna 3adaua. Ilmara 3a 6uka craHoButh 20 Kap-
ooBaHIiB (Kp0O), 3a KopoBy — 10 KpO, 3a Temas — 1 Kpo.
CKiNIbKM MOKHA KynuTH OMKiB, KOpPiB i TejadaT, SKIIIO Ha
200 xkp6 Tpeba Kynutu 100 roJsiB xymobm?

ITosmaunmo JgiTeporo b kimbkicTb O0ukKiB, Kk — KiabpkicTh
KOpiB, t — KiJgbKicTh TeadAT. 3arajgbHa KiJbKicTh XymoOm:
100: b+k+t = 100.

3a OoukiB sanmaruau 20b xKpb, 3a xKopiB — 10k KpO, 3a Te-
aar — t, orske, 20b+10k+t = 200.

Ha 200 xp6 MoOKHA KYIIUTHU:

e ge Oismpmie 10 6mkiB, TodoTO 0 <= b <= 10;

e He Oinpmie 20 xopiB, To6TO 0 <= k <= 20;

e ge Oingbpmie 200 Tesmar, TooTo 0 <=t <= 200.

Ot:xe, ciig mepedpaTu BCi MOKJINBI 3HaUeHHA 3MiHHUX b, K,
t i BUBeCTH B KOHCOJIb TOM HAOip 3HAUEHb, AJA AKUX BHU-
KoHyeTbcsa ymoBa (20¥b+10*k+t = 200) and (b+k+t = 100).
30epexiTh (haita i3 HazBor Vprava3é i samycTiTh mporpamy.
CkinbKM po3B’sIBKiB Mae 3amaua?

Komn'ioTepHe TecTyBaHHA

BuxkonaiiTe TecroBe 3aBIaHHA 3 aBTOMATHYHOIO
mepeBipkoio Bimmosigein (3a QR-kKomom abo
mocuaaHHAM rnk.com.ua/102691).




PO3[IJT 6. Aneopummu ma npozpamu

% TPAKTNYHA POBOTA 7
CKITIAAAHHA TA BUKOHAHHA
AJITTOPATMIB I3 NOBTOPEHHAMW

3aBAaHHA: CKJIACTU irpoBy mporpamy Bragam-Ho! 3a momaHuUM
aJITOPUTMOM.

Anzopumm 2pu TaKWi:

1) xomm’toTep reHepye («3aayMye») BUIMIATKOBE
yucao Big 1 mo 100;

2) KopuctyBau ab0 KOpPHUCTyBadyKa pPoOUTH CIIPOOy
BigrazaTm 4mcJo;

3) KoMm’I0Tep IIOPiBHIOE BBeAeHE YHCJO i3 «3a-
IYMaHIM>» ;

4) komm’roTep Hajgae BigmoBigb: Moe uncno Ginblie
abo Moe€ uncno meHuwe.

AKImo umesgo BragaHo, TO BUBOAUTHCS IIOBiLOM-

JeuHs: Bitaw! Yncno sragaHo!. Imaxiie — HagaeThb-

cs HacTymHa crpoba.

O6nagHaHHA: KOMI’IOTEep i3 cepemoBUINEM IITPOrPaMyBAaHHS MO-
Boio Python.

Xia po6otn
ITi0 uac po6omu 3a komn’romepom dompumyiimecv npasus 6e3nexu.

1. IlpoanamisyiiTe OJioK-cxemy anaroputmy (puc. 1, c. 231):
cupoOyiiTe IPOUTH IO TiJKaX aJlOPUTMy 3 BUOpaHUM UMC-
JIoM, Hi0M «3aJyMaHUM» KOMII'IoTepoM (HampukJjan, 26).
Hi6uto He 3Ha[OUM IIHOTr'0, «BBOALTE» YMCJAa KOpPHCTyBada/
KOPHCTYBauKM, IIOKM He OJep:KuTe BiamoBiab Yncno sBragaHo!.

2. 3aBanTaskTe nporpamy: Python — IDLE i cTBOpDiTH HOBE BiK-
HO IIPOTPaMMU.
30epe:kiTh (paiin i3 HasBow Pract7 y BaacHii mamiri.
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MouaTok
a — 3reHepoBaHe

a = randint(1, 100) |<—— KOMM'loTepom

b = a+1 < BCTAHOBJ/IIOEMO MO-
yaTKoBe 3HayeHHA b,
g wob b = a
Hi
al=b
Tak
BeeneHHs
b
Tak Hi

o Hi
BuBepeHHs
BiTaw! Yucno
BnBepeHHsA BnBeaeHHs BragaHo!
Moe€ uuncno 6inblie Moe€ uncno meHue
l ¥

T ( KiHeub

Puc. 1

3. IlouniTh mMMcaTy IPOrpaMHUNA KOZ.

Hisa Toro 1mio6 mim Yac KOMKHOIO B3amycKy IIporpaMu
KOMII'IOTEep «3arajgyBaB» BHUIIQJKOBE UICJIO, HEOOXigHO 3a-
BaHTAKUTU MOAYJIbL random.

Kowmmr’roTep «3agyMye» IIijle BUIAAKOBE YMCJIO B Jiamas3oHi
Bim 1 mo 100 i 30epirae fioro B 3miHHIiNA a. 3mMiHHaA b mpwu-
3HaueHa OJd 30epiraHHsA umcja, gKe BBOAUTL KOPHCTYBad.
YeTaHOBIIOEMO MOYATKOBE 3HaueHHs b = a+l i3 Tum, 11500
b BigpisHAJOCA BiJg a HA MOMEHT IIepIIOl IepPeBipKu YMOBH.
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from random import*
a = randint(1, 100)

b = a+1 # CTBOpeHHsA 3MiHHOI b
4. Tlepesipssemo B mukJai while, uu Bigragamo umcJio.

IMukna mpamioe, moku a = b. fKmro
yBeJeHe UYHCJI0O MeEHIIle 3a Te, II0
«3aIyMaB» KOMII'IOTE€P, BHUIAETLCS
nmigkaska Moe€ umcno 6inble, iHakK-
e — Imigkaska Moe yncno meHuwe.
Ilicnia mporo 3HOBY Tpeba 3poOHTH
cupoOy Bragatu umcJjo (puc. 2).
while a != b:
b = int(input('Bragan uuncno: ')
if a = b:
if a>b:
print('Moe uucno 6inbwe')
else:
print('Mo€ uncno meHwe')

Brapam umucno: 50
Moe€ uucno 6inbuie
Brapan uncno: 75
Moe uncno meHwe
Brapan uncno: 63
Moe€e uncno meHwe
Brapan uncno: 55
Moe€e uncno meHwe
Brapan uncno: 53
BiTato! Yncno Bragano!

Puc. 2

5. fArmro mig uyac yepromoi IepeBipKuM ymoBa a # b He BUKO-
HYETHCSA, IIe 03Hauae, IO YKCJIO BrajJaHo Ha IIOIEepeIHbLOMY

KPOIli IMUKJIy ¥ IUKJ IPUINHSAE POOOTY.

BuBoguthca BiTamHsA (mAuB. puc. 2):
print('Bitato! Yncno srapgaHo!’)

6. 3amycTiTh mporpamMmy Ha BuKoHaHHs. HamaraiiTeca Bimrana-
TH YHCJIO 3a MiHIiMaJbHY KiJBKiCTBh cIpOO.

3p0o6iTb BUCHOBOK: SIK CKJIAJATH Ta BUKOHYBATH ITUKJIUHI ajro-
PUTMU IJ1d PO3B’A3yBaHHA 3a7au.
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NMPAKTVKYM 13 BUKOPVCTAHHA
IHPOPMALUIMHNX TEXHONOrIN

darna.py
(s, 10, 7, 2, 70)

IIpakTinuna pooora 8. CTBopeHHsA OJIaHKA PO3KJIALY VPOKiB
dacobamMu rpadiuyHOTO pemaxTopa

IIpakTimuna pooora 9. CTBOpeHHA aHiMOBAHOI MOJeJIi aToMa

IIpakTrmuna pooora 10. MozeroBaHHSA 0aHKiBCHKOI'O JEIIO3UTY
3acobaMu TaOJMUHOTO IIpoIecopa

IIpakTuuna pobora 11. CkyiamaHHA IporpaMu AJA OOUYUCJIEHHSA
HC]II nBox uwucen

IIpakTruna pobora 12. CkiaamaHHS IIporpamMum AJId I'PU
«KaMinb-HOXKUITI-TaTTip»



«e

S ovk W=

noBTOPHEMO

Bu Bixe 3m00ysim meBHI 3HAHHS Ta HABUUYKU:
03HAMOMUJNCA 3 HOHATTAM KOMII IOTEPHOIL
rpadikmu; 3’scyBajiu OCOOJHMBOCTI OIIpaIlio-
BaHHSA PACTPOBHUX 1 BEKTOPHUX 300paKeHb;
3’sgcyBanau, AK JoLaBaTH B JOKYMEHT i ompa-
IbOBYBaTH TabOJMUI[IO, CIIMCOK TOIIO, 30epira-
TH OOKYMEHT y pidHuMX (opmarax;
o3HavoMuaucA 3 TU(PPOBUMU MPUCTPOAMHU Ta
TeXHOJIOTiIMI, HaBUMJINCS iX BuOMpaTu;
OIlaHyBaJI1 IIpaBUJia CTBOPEHHA Ta MOKa3y
Ipe3eHTarrii;

HaABUMJINCS CTBOPIOBATU €JIEKTPOHHY TalJIM-
10, OyAyBaJy MaTeMaTHYHI MOIeJi;
3aKpinuiau mpuiioMm pPoOOTHM B CepenoBU-
mii Python, HaOynim HaBUYOK CKJIAZaHHA
aJTOPUTMIB i3 BKJAQJEHUMHU ITUKJIAMU Ta
pO3TaTyKeHHAMU.

Hapenits nmpukganu iHdGopMaIliiHUX TeXHOJIOTIM.
HasBiTh Kijbka mpaBuj O(QOpPMJIEHHS CJIaHIIB.

fAr s36epertu iH(opMaIllilo, 3HaiigeHy B iHTepHeTi?
HasBiTh KiJbKa IpaBuJ HAOOPY TEKCTY.

flke mpu3HaUYeHHs eJIeKTPOHHOI TadmIi? .
fAKi 0co0MBOCTI BUKOPUCTAHHSA ITUKJIY 3 YMOBOIO?

Y ubomy po3gini B1 cTBOpUTE iHPOPMALiNHI NPOAYKTY,
KOPUCTYIOUUCh IHCTPYMEHTaMM MPOrpaMHmnX cepegoBuLL,
i3 AKUMKM O3HaMomMmnuca B 6 Knaci.
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% TNPAKTWNYHA POBOTA 8
CTBOPEHHA BJIAHKA PO3KIJIAAY YPOKIB
3ACOBAMW ITPA®IYHOIro PEAJAKTOPA

3aBAaHHA: migroryBaTu OJIAHK AJIsI PO3KJALy YPOKiB.
ObnaaHaHHA: Komm’roTep i3 rpadiunum pegaxTopom GIMP.

Xig po6otn
I1i0 yac pobomu 3a komn’romepom dompumyiimecv npasus 6es3nexu.

1. BubGepiTs 300paskeHHd, 1m0 O0yae Tiiom (puc. 1), i Bigkpuiite
vioro B GIMP. ¥ pianmoroBomy BikHI Wapu aBiui KaamHITH
Ha3By IIapy Ta BBEIITh Ha3BYy I[/10.

2. HopaiiTe mo 300pasKeHHA HOBUU Itap (KomaHzaa mMeHmo Lllap —
— CTBOpPUTK Wap...) i BcTaHOBiTH mapamerpu: Ha3Ba — Maker;
Pexxum — 3BuyanHuin; Tno — lNpo3opicTb. Pemty He 3MiHIONTE.

3. IlepekonatiTecd, 1110 B giajoroBoMy BikHi LLapn Ham pagrkom
i3 Ha3BOIO mIapy N0 3’IBUBCA PAJOK i3 HaA3BOIO Ta IIiKTO-
rpaMoio HOBOro 1miapy (puc. 2).

= % =

IeMuaitnn v £) v

100,0

w

Puc. 1
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4.
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3pobiTh akTUBHUM I1ap MakeT, BuOepiTh iHcTpyMmenT OniBeub
1 HaMaJIIONTe MOBIIBHUM KOJIBOPOM CMYKKM JJIS Ha3B ypPoO-
KiB Ha IIOHEI1JIOK.

3pobiTk 4 Komii mrapy MakeT (KHOIIKa y ZIiaJoroBoMy
BikHi Wapn).

Bubepite imcTpymeHT [lepemilleHHsA M IepeMicTiTh mapu
3i cMy:KKaMu BigmoBigHO mo 3amymy (puc. 3).

Hopaiite manmmc Po3knag ypokiB i Hamucu 3 Ha3BaMU [OHIB
TUKHA (puc. 4).

PO3KNAL YPOKIB

E——— NOHEMOK Y
L —— ]
—
o ——

Puc. 3 Puc. 4

Ax BugHo B amiasoroBomy BikHi Lapu, KoskeH i3 Hanwucis
aBTOMATHMYHO PO3MICTHBCS Ha OKPEeMOMY IIapi.

BumkHITE BugumicThk 1mapy Tno (kHomka B mepes Ha3BOIO
1apy), a motiMm ob’egHaiTe BUAMMI IIapu, IO MiCTAThH Ha-
IIUCHU Ta CMY’KKHU (B KOHTEKCTHOMY MEHIO /1iaJIorTOBOrO BiKHA
lWapn komarga O6'€eaHaTV BUAUMI WapWN) — 3aJIUIIAJIOCA IBa
miapu: Tho ta MakerT.

3pobiTh Komito 1mapy MakeT i mepeKoHaiiTecs, III0 BOHA aK-

TBHA. Bubepith iHcTpymMeHT Bubip 3a Konbopom A i Kiam-

HITh OAHY 31 CMYsKOK — MAalOTh BUAIJUTHUCA BCi OJHOKOJIIPHI
TiJIAHKY IILOTO IIIapy.
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10. BuOepith iHCTpyMEHT 3annBaHHA ﬂ, CBITVIMH KOJIIp IIepen-
HBOTI'O ILJIAHY 1 3aJIUTe BUIIJIEHY H1JIAHKY.

11. IlepewmicriTs 1map konia MakeT Ha He-
BeJIMKY BiJICTaHb BJIiBO i Bropy, mio0
3-IIiJ] HHOT'O OYJIO TPOXMW BUAHO KOJIp v % el
saauBKu mapy Maket. Ile cTBOPUTH -
epekT ob’emuocTi (pmc. 5). Iloekc-
MIePpUMEHTYHTe 13 KoJbOpaMu 3a-
IIOBHEHHSA IBOX BEPXHIX MIapiB aJd Puc. 5
MMOKPAIIeHHsA BUIJIAAY CTBOPEHOTO
O0JIaHKa PO3KJIALy YPOKiB.

CupoOyiiTe BuUKOpHCTATHU T'PaJi€HTHE 3alOBHEHHS, IIPO30-
picTh ImIapiB TOIIO.

12.306epexits daiin 3 imenem Po3knap.xcf. ExcmopryiiTe 306pa-
)KeHHA y aiin Po3knag.png. 3a MOMKJIUBOCTI HaJpPyKyiiTe
MOro Ha KOJIbOPOBOMY HpuHTEpPi (puc. 6).

.BIBTOPOK -

POSIKJIAL YPORIEB

Puc. 6

3po0iTb BUCHOBOK: AKi mepeBarw I yac oIpamioBaHHA 300pa-
JKeHb HaJla€ BUKOPUCTAHHS I1apiB.
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9 TMPAKTUYHA POBOTA 9
CTBOPEHHA AHIMOBAHOI mMOAENI
ATOMA

3aBAaHHA: CTBOPUTH aHiMOBaHe 300pakKeHHs aToMa 3 KiJb-
KOMa PYXOMUMH €JeKTPOHAMU.

O6nagHaHHA: KoMII'IOTep, 3’ €JHAHUN 3 iHTepHeTOM, i3 pemaKTo-
pom mpeseHTarltiii PowerPoint Bepciii 2013—-2022.

» TeopeTnyHa yacTUHa

Bu B:Ke 3HaeTe, IO PeYOBMHA CKJAMAETHCA 3 MOJIEKY.JI
i aTromiB. ATOM CKJIQHA€EThCA 3 AApPa, HABKOJO SKOT0 PYyXalTh-
ca exekTpoHu. Ile Haragye O0ymoBy CoHAYHOI cucTeMu, y SAKik
HaBKoJ0 COHIIA pyXaloThcA IJIAaHETHU. TOMy TaKy MOJeJb aToMa
Ha3WBaIOTh NJAAHEMAapPHOI.

3acobamu pemakTopa mmpeseHTarniii PowerPoint Bepcii 2022
CTBOPMMO aHIMOBaHY ILJTaHETapHY MOJeJb aToMa 3 KiJbKoMa
pyxXoMUMH eJeKTpoHaMu 3a 3paskom GIF-zo0paskeHHs 3 iHTep-
HeTY.

Xia po6otn
ITi0 uac pobomu 3a komn’romepom dompumyiimecv npasus 6e3nexu.

1. Iligroryiite cioaiin mpeseHrtartii. I[asa 1boro:
a) samycriTh PowerPoint i cTBOpiTH HOBY IIpeseHTAILiio;
0) ycraHOBiTH A ciaanga maket [lyctunm cnang;
B) BuOepiTh aus3aiiH (TemMy) cjaiiga 3 Ha3BOIO [paHb.
2. HanamryiiTe pucyHOK-3pas3oK. Jid 1mporo:
a) samycTiTh Opaysep, sHaiAiTh B iHTepHeTi GIF-300paskenHA
aroma Ta Bigkpuiite moro (pmc. 1, c. 239);
0) 30epe:xkiTh 300pasKeHHsS aToMa U JoAaiTe Ha CJIAT;
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B) 3MIiHIiTH Iioro po3Mipu Ta posTallyBaHHS Ha cjaifi, 11100
i ImapaMeTpu BiJIIOBigaJ m 3pasKy;

r) 3pobiTh 0ije TJI0O PpUCYHKAa ITPO30PUM: BUILJIITH PUCYHOK
(kJIanHiTL #oro) i BuKoHamTe: QPopmaTr 306pakeHHs —
— Konip — YctaHOBUTWM Npo3opun Konip, KJIAIHITH Oije
™10 (puc. 2).

)

Mas HH KaHETpyRtop Mapexnnn  TonaHes Aoelaks Starybaarding Onpm"mspa:mur

Bl wanig = IE msa anbpaensn = Fﬂ o [
[T —— D Epexmi mam soBpawEss Te‘:_# | ¥
_ [ —— - o & D

CnEwans unwnm,.

1" W o
‘ s Ol e

’ < G il mapiaeima *

‘ ’ il Yeramoaum Pp230pWA RIAR
} ‘ U GapameTau kDALODY PREYHIE..
Pnc. 1

J 0 |
Puc. 2

3. CtBopiTh BJjlacHe 300paskeHHA aroMa. A 1bOro:
a) y meHTpi chaiiga 300pasiTk Axpo aroma (puc. 3). s
CTBOpPEHHS Kpyra yTpumyiiTe KJasimry Shift;

)

BeraeWewsn  Mamogasna Kol yrep  Mepexcaw  Awimalis Mesas cnainie 3anwcand  Peuersyeawsm  Mopawsin Josiges Staryboarding DopmMat darypu

@ il Br0C Exiana - ‘%I ws EE % L[E B Ovpessani Hagayaoes ,@ % EI E_t: @ AS T[_

Zobpakerms g Diypw Microcpase 30-  Smarthn Jarpama Limvge  Tocknasnn s Mpamines | Tewcrose Kason- WordArd Flestmees
= Baooamton ~ | | ""ml L B S Mot naatyaces SR e =] %

el =
dpiasius He wcopucrad bloypu [ Hagdyioes Tloswyaki Fipaine Tetrr Cunn
ENSNOCOAT L= 00
Byl ot

Onan
Ninit

SANNLLLZ 2 200e @
PlpraeryTHRu ﬁ
{1 o o [ [ s o e 5%

Puc. 3
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6)
B)

r)

3aMOBHITHL KPYT' UYePBOHUM KOJBOPOM, 0e3 KOHTYPY;
JomaiiTe Ha cJalmi 3HU3Y 300paKeHHs eJeKTPOHAa y BU-
MIAAI Kpyra MEHIIIOro aiameTpa, Hik Axpo (puc. 4);
HABKOJIO spa aToMa 300pasiTh OBaJbHY TPAacKTOpPiio: 6e3
3aJINBKU, KOHTYP 4YopHUi (guB. puc. 4).
4. HopmaiiTe amimariiro 10 o0’eKTa Ha Caammi:

a) momariTe MO 300pasKeHHSA eJIEKTPOHA aHiMaIllio:
uia — IHWi wnAaxm nepemiweHHa — Kono (puc. 5);

AHima-

Puc. 4 Puc. 5

0) HaJamTyiTe Po3Mip, hopMy i po3TalllyBaHHS aHiMaIliii-
HOI TPAeKTOpii pyxy eJIeKTpoHa TaK, 1100 BoHA 30iraJjacs
3 JomaHUM paHimie oBajom (puc. 6);

B) BiZKpuiiTe BiKHO HaJIAITYyBaHHS e(eKTiB aHimaIrii:
AHimauia — O6nactb aHimauii — wkaamnaite ITKM psamox
aHimarii, BuGepits Mapametpu edekTiB (puc. 7);

Mepexoau AHiM‘aLI,iII Moaasua  Joeiaka Staryboardi

f___.f"‘\l 1 O o0 JL; l}fl OBRACTE aHIMALL
i - A AL .
| \ inypH fewi S e Qbnactb aHiMalli > X
| |
| | AN AOAETROB) N3 PEMETR b BiateopMTe 3 Knau‘HyTM I_IKM
| | 1 C O Cean 8 =2 -
\ | i 2 T KABLIZHHSIM
\ T Pa308 13 TONEREgHIM

\,/’ 4 T MiCAS ’Q“.st—,_—----..

MapanseTpi SOEKTIA..,
Puc. 6 Puc. 7
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r) HaJjgamTyiTe EPekT i Yac amimarii esexTpoHa 3a 3pas-
KoM (puc. 8) i kaanuiTe KHOOKY OK;

Edekt  uac
HactporogaHHA
Lnax:

MnaeHwi noy;

MnaeHwii KiHe

Pizkuii KiHeus:

AHiMaLA TekcTy

He Bnokyetbca

|

aTok: ' oc *
b ' 0c

' 0c *

-
Ar| 4] 4 <

Puc. 8

Edekr  Hac AHIMAELIA TekCTy

Mouatok: e

= wym

1 cex (weungko) ~

3aTpumka; ]
Tpueanicts:

MosTopenHs: | /1o 38BepLUEHHR chaiiga ~

I') 3amycTiTh IIpe3eHTaIifo (KHomka F5) i cmocrepiraiiTe 3a

6)

PYXOM eJIEKTPOHA.

3a morpebu cxkopuryite EpekTt i Yac.
5. CkorriroiiTe o0’eKTu pasom 3 aHimarlriero. Ilasa 1mboro:

a) 3pobiTh ABI KOITii oBaJia, IIOBEPHITH 1X Ha IIEBHI KyTH 3a
3pa3KoM i posTalryiiTe HaBKOJIO Aapa aroma (puc. 9);
CKOITiIOIITEe eJIeKTPOH i BcTaBTe Ha ciaug asiui (puc. 10).
300pakeHHs eJJeKTPOHA BCTAaBUTLCS Pa3oM i3 HaJIAIIITO-

BaAHOIO aHiMaIlliero;

TIOBEPHITH 1 IIEPEMICTITh aHIMAIliiHI TPAaeKTOPil PyXy KO-
mifi eJIeKTpoHa, 100 BOHM 30irajimcs 3 BiAIOBIAHUMMU

opaysamu (puc. 11).
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6. HanamryiiTe o6’ekTu Ha chaaugi. s mboro:

a) 3MiHiITHL TpMBaniCTb pyxy OBOX YCTaBJEHUX €JEeKTPOHiB
BigmoBizmo ma 1,2 i 1,5 ¢, ynmucasinm ixX [0 BigIOBiZHOTO
BikHa maHux (OuB. puc. 8);

0) 3MiHITHP KOJIp 3aJMBKU [OBOX €JEKTPOHIB Ha CHUHIN
1 "KOoBTUII;

B) 3amycTiTh mpeseHTaIriio (F5) i crocrepiraiiTe 3a MOAEJIIIO;

r) 30epe:xiTh IIpes3eHTaIlil0 3 Ha3BOIO ATOM.

3p0o6iTb BUCHOBOK: YOMY CIIOUATKY MU HAJAIIITOBYBAJX aHIMAIIiio
I OAHOTO eJeKTPOHAa; YW 3MOTJIu O BU CTBO-
puTHu aHiMoBaHY Mojiesib COHTUYHOI CCTEMM.

% TNPAKTWYHA POBOTA 10
MOJENNIOBAHHA BAHKIBCbLKOIO
AENO3MNTY 3ACOBAMW TABJTINYHOI O
MPOLIECOPA

3aBAaHHA: CTBOPUTH MAaTEeMATHUUYHY MOJeJbh OaHKiBCBKOTO
MeIO3UTY Ta 3AiNCHUTU KOMI IOTePHUUN eKCIlepu-
MeHT 3acobamu Excel.

O6nagHaHHA: KOMI’OTep i3 TaOJUMUYHUM IIPOIECOPOM, iHTEpPHET.

P TeopeTnuHa yacTuHa

Ilenosum — 1e cmocib 30epiranHA 3aomlaAKeHb y OaHKY
i ycTaHOBJIEeHUII BimcoTok. TaOIMUHUI IIPOIECOpP AOIOMATAE
HIBUAKO PO3PaxyBaTH BiJICOTKM OEMO3UTIB UM KpemuTiB ado
3poOuTH iHII O0UYMCIeHHA, MOB’sA3aHI 3 OAHKIBCHKUMU ITOCJIY-
ramu. Hasinto 1e moTpioHO BMiTH poOuTm?

® IIOPiBHIOBATU YMOBU PiBHUX AEIO3UTIB OaHKY;

* IIOPiBHIOBATH YMOBUW HAJaHHS IENO3UTHUX IIOCIYTr Pis-

HUMU OaHKaMU;
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e nmisHaBaTHCA, SKUM AOXiJ BM OTPUMAETe IO 3aKiHUEHHI
TEPMiHY IEeNO3UTYy;

® poOUTU BUCHOBOK, UM BapTO BiIKpUBATHU [EIO3UT;

® IIePeBipATH NPaBUJIbHICTL HapaxXyBaHHA BiJICOTKiB OaH-
KOM TOIIIO.

Xig po6otn

ITi0 wac pobomu 3a komn’tomepom dompumyilmecv npasus 6e3nexu.

DopmyntoBaHHA MeTu

3’scyBaTH OOILJIBHICTH BiZKPUTTA O0aHKiBCHKOI'O JEIO3UTY
Ha 3 poku 3 mouarkoBuM BHeckoM 5000 rpu mix 10 % piu-
HUX 31 IMOMICAYHMM IIONOBHEHHSAM BKJIALY OTPUMAaHUMMU
BimcoTkaMu. BusHaumTi, uM BAACThCS HAKOIWUYUTH TI'POIIi
I MOKYOKM aBToMo0isa BapricTio 7000 rpH.

BrncyHeHHs rinoTesu

Jlemo3uT BiAKpPUBATU BapTO, I'POIIi HAKOIIUYUTU BAACTBHCA.
CTBOpeHHA mMaTeMaTU4HOI Mmogeni

CTBOpHMO MaTeMaTHUYHY MOZeJIb OAHKiBCHKOI'O JEIO3UTY.
Bra:xatumemo, 110 BigkpuBaemo gemo3ut 31 rpynasa 2024 po-
Ky i sabuparmmeMo rpoIiri uepes 3 pPoxu, ToOTO 1 ciuHa
2028 pory. Pokm s6epiramua BrJaany (2025-2027) meBu-
COKOCHi i micTaAT, mo 365 mi6 (AKIMO PiK BUCOKOCHWII, TO
366 mi0). Ko mosmaumTH; JriTeporo P piuHMI BiACOTOK Ie-
MMO3UTY, TO HIOJEHHWI BiICOTOK mermo3uTty P/365.

Hexail BiiCOTKM AOAAIOTHCA OO BKJAAY OCTAHHBOIO YHCJA IIO-
MicAIlsa 3aJIesKHO Bifg KinbKocTi gHiB N y micami. Toxmi 3a KoxxeH
MicAIlb KiHIIEBY CyMy BKJAAy S MOKHA Po3paxyBaTH TaK:

S=B+B-L_N.
365

IIe maremaTmuHa MOIEJb MIEIOSUTY, Oe: S — cyMa BKJIQAy Ha
KiHeIlb IIOTOYHOro MicAmnsA; B — cyMma BKJaAy Ha IIOYATOK IIO-
TOUHOrO MicaAndA; P — piuHMi BimcoTok amemosuty (apid); N —
KiJgbKicTh 1i0 y MOTOYHOMY MicAITi.
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4. [lnaHyBaHHA eKCrnepuMeHTYy
Busuaure gani, HeoOXimgHiI A MaTeMaTHU4YHOI MOjeJi, BBe-
IiTh IX 1 po3paxyiTe CyMy HeIO3UTy 3a 36 MicAIlis.
5. [poBegeHHA eKcnepuMeHTy
a) Ha caiiti omHOro 3 yKpaiHCbKUX OaHKIB (3a BKa3iBKOIO
BUUTEJISA) 3HAUAITH YMOBU BiIKPUTTS IEIMO3UTY 3i II0-
MiCAYHUM IIOIIOBHEHHSM BKJIaAY BifcoTKamu. BusHaure
3HaUEHHA PIiYHOI'0 BiJCOTKA.
0) 3Bamycrith Excel i 3amoBHiTH TabauII0 3a 3paskom (puc. 1).

A B C D E F
1 Ne Micaub  AHis (N) BKnag (S) MpoueHT (P) BapTicTb aBTO
2 rpyaeHb 5000 0,1 7000
3 1 ciueHb 31
4 2 NIOTUH 28
5 3 AenezeHK 21
37 35 nucronag, 30
38 36 rpyaeHb 31
Puc. 1

B) ¥ kJiitmaIi D3 cTBOpiTh (hopMysy, IO BiAmoBimae mare-
MaTuuHiT Momeni (puc. 2) i ckomitoiiTe Ha D3:D38.

A B C D E F
1 Ne Micaur  AHis (N) Bknapg (S) NpouenT (P) Baprictb aBTO
2 rpy&eHb | 5000[ 01 7000
3 1 cluews | 31 =D2+D2*$E$2/365*C3
4 2 NIOTHIA 28
Puc. 2

6. OnpautoBaHHA Ta aHani3 pesynbraTiB
IlopiBHANTE pe3yabTaT 00uMCIeHh — KiHIIEBY CYMY J€I03U-
Ty (Raitmaka D38) i3 BapricTio aBTOMOOiNA (KaiTmuKa F2).
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7. TllepeBipka NpaBUNbHOCTI rinoTesun
3po0iTh BUCHOBOK, UM BapTO BiIKpWUBATHU MAEIO3UT 3a ITUMU
yMoBaMu. SMiHITH IIOYATKOBY CYMYy BKJIaJAy a00 TepMiH ne-
MMO3UTY, ITI00 BiAKPUTTSA AEMO3UTY MAaJiO CEHC.

8. 3aKiHYeHHA eKcnepuMeHTy
ExcnepumeHT 3aBepieHo. 30epeskiTh (haiil.

% DNPAKTWNYHA POBOTA 11
CKINNAAAHHA NMPOrPAMM AnNA
OBYUCIIEHHA HCAO ABOX HUACEN

3aBAaHHA: CKJIACTH IIPOTpamMy AJid O0UMCIeHHSA HAOiJIbIIIOro
cuinpuaoro mimbHUKa (HCII) umcen A i B 3a airo-
purmoMm EBkiiga.

ObnagHaHHA: KoMI’1OTep i3 cepemoBuimem Python.

@ EBkiaix (6. 325 — 6a. 270 mo H. e.) —

I ITaBHLOTPEIbLKUHA MaTeMaTUK, aBTOP IIep-
IIINX TEOPETHUYHUX TPaKTaTiB i3 maTema-
TUKM, 110 JIUIIJIN OO CYy4acHOCTI.

Xip po6otn
ITi0 wac pobomu 3a komn’tomepom dompumyilmecv npasus 6e3nexu.

1. BigkpwuiiTe BikHO IDLE i cTBOpPiTH HOBE BiKHO HpPOTpaMM.
306epe:kiTh (paiin i3 HasBow Practl3.

2. IIpoamanigyiite anaroputm oOuwucyaeHHa HCIl uwmcen A i B:
noxku A # B, Big OisbImoro umcia BigHiMaTtm Mmenime. Biiok-
cxXeMy IIOlaHO Ha PHUCYHKY (c. 246).
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3. 3anuIliTh IPOrpaMHUMA KOJ 3a HaBeJEHOI0 O0JIOK-CXeMOIO:
a = int(input("a = 7))
b = int(input("b = 7))

while a = b:
if a>b: a = a-b
else: b = b-a
nsd = a

print('nsd = ', nsd)
v

3aaBaHHA MOYATKOBUX
3HayeHb 3MiHHUM A i B

> |
>

4. BurkopucraiiTe mporpamy AJisi PO3B’A3aHHS 3ajadi.
3adaua. Maemo 60 myxepok i 45 abayk. Ky HaAWOiILITY
KiJIBbKiCThL OOJHAKOBUX IIOJAPYHKIB MOKHA 3i0paTu Tak, Ioo0
BUKOPHMCTATH BCi IIyKepKu i A0IyKa Ta 11100 KOKeH Iomapy-
HOK MiCTUB i IIyKepKwu, i abayka?

5. HomaiiTe 40 mPOrpaMHOr0 KOAy KOMAaHIMW IJs OOUMCIIEHHS

3HaueHHA HaliMeHIIoro cuijgbHOro KparaHoro (HCK) BBene-
HUX YHCeJI.
Ax Bimomo HCK(a, b) = a*b/HCA(a, b). ¥ mporeci obunciaenus
HC]] smauenHs amiHHuUX a i b amiH0OOTHCA. 11106 misHimIE
BUKOPHCTATH IIOYATKOBi 3HaueHHA AJsa obumciaenua HCK(, b),
3pasy K IIiCJA BBEIEHHS iX cJig 30epertw B iHIIIMX 3MiH-
HUX, HaIIpuUKJamg, al i bl.
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HonmaiiTe 1o Kooy Iepesl KOMaHI0K ITUKJY BKa3iBKU IIPUCBO-
oBaHHsA: al, bl = a, b. ITicaa obuncaernsa HCA(A, B) samuiriTe
Komauny aas obumciaenHa HCK.
6. BukopucraiiTe mporpamMy IJs PO3B’A3aHHSA 3amadi.

3adaua. JIBa Temmoxonu 3AilMcHIOIOTH peiicu 3 Omecu. OguH
noBepraeTbeA uepesd 10 mibd, iHmmit — uepes3 18. Tennoxonu
BUHIINJIN B pPelicu B OJMH OeHb. Ueped CKiabKU Ai0 BOHU
3YCTPiHYTBhCS B IIOPTY 3HOBY?

3po0iTb BUCHOBOK: SIK BUKOHYIOTHCSA ITUKJIIYHI aJITOPUTMHA.

N

NMPAKTNYHA POBOTA 12
CKJTIAJAHHA NPOrPAMM ONA ren
«KAMIHb-HOXWUI-NANIP»

3aBAaHHA: CKJIaCTU irpoBy IIporpamy KamiHb-HOXuui-nanip.
O6nagHaHHA: KOMII’IOTep i3 cepemoBUINEM IIPOTpPaMyBaHHS MO-
Boro Python.

» TeopeTnyHa YacTuHa
KamiHb-HOXMUi-Nanip — momyJap-

Hoxuui
nepemaramnTs nanip
Ha I'pa Ha pyKax, BlgoMa B 0araTnox @ @
KpaiHax cBiTy. ocuTh uacTo BUKO- @

PUCTOBYETLCS OJA JKepeOKyBaHHA — ’9.{,7;-‘ .&ﬁg’

BUOOPY OJHi€l 3 ABOX 0Ci0 AJIs MeBHOI %2 @ S8

MeTu (3aMicTh HiAKUIAHHS MOHETH, ‘_s é‘g

BUTATYBAaHHA COJIOMUHKM TOII0). @
CxeMy BUBHAUEHHS MIEPEMOKILA

Yy MePeMOKHUIIL HaBeJeHO Ha puc. 1. Puc. 1
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Xia po6otn
ITi0 uac po6omu 3a komn’romepom dompumyiimecv npasus 6e3nexu.

1. 3aBanTakTe mporpamy: Python — IDLE i cTBOpiTH HOBe BiK-
HO TIPOT'paMM.
IlouniTs mmcaTu mporpamMHuil Kox. Ha mouaTKy mporpamu
HANUIMIIThL KOMEeHTapli — IIpaBuJja I'PH.
# KamiHb namae HOXuLui
# Hoxuui pixkyTb nanip
# lanip HakpmMBaE KaMiHb
2. IMo6 mig yac rpm OTPUMYBATH BUIIAJKOBI YmcJia, HEOOXiTHO
3aBaHTAKUTH MOAYJL random:
from random import*
3HaueHHA IJis1 BUOOPY 30eperkeMoO y CIUCKY:
choice = ['kamiHb, 'HOXuMui', 'nanip']
PosapyKkyemo 11eil CIIMCOK:
for i in range(3): print(i, choiceli])
IIporpama sampolrrye g0 I'pu 3a JOIIOMOI'OI0 KOMAaHIM:
print(JaBante norpaemo!’)
3. IIpoananisyiiTe ajJropuT™m, NOAAHUMN y CJIOBECHOMY BUTJIAMII:
a) KOMIT'IOTEDP «3arajaye» Ilijle BUIIaJKOBe YMCJIO B Aiama-
soui Big 0 mo 2;
0) BUBHAYAEThCA BHOIPp KOMIT'IOTEpa — 3HAUEHHs i3 3ara-
JTaHUM KOMII'IOTEPOM HOMEpPOM y cuucKy choice;
B) rpaBellb a00 rpaBUMHA POOUTH CBill BuOip, YBOASAYM UMC-
go 0, 1 a6o 2;
) 3a BBEIEeHUM HOMEPOM BU3HAUAETHCSI BUOIpP TIpaBId
y caucky choice;
I) 3a IIpaBUJaMU T'PA BU3HAYAETHCSA II€PEeMOKeIlb/Iepe-
MOKHUILA;
) BUBOOWTHCS IOBiJOMJIEHHS ITPO IIepeMory ado Hiuwuro.
4. AJTOpuUTM I'PU HOBTOPIOETHCA B IUKJL While, moku gromuHa
He BiIMOBUTHCA rpaTtu gaJji (puc. 2):
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while game = 'n":
comp = randint(0, 2)
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x = int(input('lo obnpaete (0-1-2)->")

your_choice = choice[x]
comp_choice = choice[comp]

print('Komn'totep Bubpas, comp_choice)

print('Baw Bn6ip', your_choice)

# akwo komn'toTep BubpaB KamiHb

if comp == 0:
if x == 0: print (‘HIYMA")

elif x == 1: print('Burpas komn'totep')

elif x == 2: print('Bu Burpanu!’)

game = input('bakaete npogosxuti? (y/n))

print(daxyto 3a rpy!)

Ilicns Bu3HAUEHHS TIEPEMOKILA
a00 HepeMOKHUIIL B TiII IMUKJIY
mporpamMa 3aluTy€ B JIIOLUHU,
yn OasKkae BiH/BOHA IIle T'PaTu.
Axmio jgmogmHA BiAIOBICTH Y, TO
IIUKJ TOBTOPUTHCA (IUB. puc. 2).
Y mporpamMHOMYy KOl BiXe € KO-
MaHIa POSTAJYKeHHS, AKa BU-
3HAUAE IePEMOKILA a00 IePeMOIK-
HUITI0 Y BUIIAIKY, SKIIO KOM-
m’rorep BuOpaB KaMmiHb. Camo-
CTiiHO 3anuuriTe KoMaHau if gua
BUIAAKiB, SIKIIIO KOMII'IOTEDP BHU-
OpaB HOMKHUIIL i AKIITO0 KOMII'IOTEP
BHOpaB mairip.

========RESTART:
Hasante norpaemo!

0 KamiHb

1 HOXWUi

2 nanip

Lo obupaete (0-1-2) -> 0
Komn'totep BU6paB HOXKL
Baw Bubip KaMiHb
Bu Burpanu!

baxaete norpatn? (y/n) y
Lo obupaete (0-1-2) -> 0
Komn'totep Bnbpas nanip
Baw Bubip KaMiHb
Burpas komn'totep
baxkaete norpatu? (y/n) n
Oakyto 3a rpy!

>>>|

Puc. 2

6. 3amycriTh IporpamMy Ha BUKOHaHHS, IIpOaHAJi3yiTe Xix rpu.

3po0iTb BUCHOBOK: AK CKJAaJaTH Ta BUKOHYBATH IMUKJIUHI aJro-

PUTMU irpoBUX IIPOTPaAM.
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KOMIM’IOTEPHUA CNOBHUK

AO0cCoJI0THE MOCUJIAHHA — IIOCHUJIAHHA HA KJIITUHKY eJeK-
TPOHHOI TabiuIli, AKe He 3MIiHIOETLCSA IIiJI Yyac KOMNiloBaHHS
dopmy.I.

Animania — ocHamenHs 00’eKTa epeKTaMu pPyxy Ta/abo
O03BYUYyBaHHII.

BigHocHe mocuIaHHA — IIOCHMJIAHHSA Ha KJIITHHKY eJIEKTPOH-
HOI TabyuIli, AKe 3MIiHIOETHCS IIiJ] Yac IepeMilleHHs Ta/abo
KoIritoBaHHA (HOpPMY.JI.

l'imoresa — HayKoBe IPUIIYIIEHHS, IO BUCYBAETHCI IJIS
MMOSICHEHHS TEeBHOTO SBUIIA, BJIACTUBOCTI TOIIO.

HMiarpama — rpagiune 300pasKeHHsI, y SKOMY YHCJIOBi JaHi
IIOJIaHO TeoOMeTPpUYHuUMHU (hirypamm.

JloBiTbHUM MOKA3 — iMeHOBaHAa ITOCJiIOBHICTH 3alJiaHOBA-
HOT'O TIOKa3y CJIalAiB mpes3eHTaIrii.

EjxexTpoHHa TAa0MIMIA — KOMII'IOTEPHE IIOJAHHS IIPAMO-
KYTHOI TaOJUIli, KJIITHHKH SAKOI MOMYTb MiCTUTH maaHi ado
dopMysin OIIpaIjlOBaHHA JaHUX.

Indopmaniiitna Mmoaear — Ie OOMC BJIACTHUBOCTEH 00’€KTa,
mpoiiecy abo ABHUIA, CYTTEBUX AJA IIEBHOTO MOCTiIKeHHJd.

Kaon — Komia rpadiumoro o6’ exra, sxka 30epirae 3B’sa30K
3 OpPUTiHAJIBHUM 00’ €KTOM.

Komm’rorepHa rpacgika — 1e posaia inpopMaTuKm, y AKO-
MY BHBUYAIOTHCSA METOAM CTBOPEHHS ¥ OIpaIflOBaHHS 300paKeHb
3a JOIIOMOTOI0 KOMII IoTepa.

Komm’rorepuna momenb — Ie iH(opMmallifiHa Moaeab, pe-
ayrizoBaHa 3a JOIIOMOTOI0 IIEBHOT'O IIPOTPaMHOIO CepemaoBUIIA.

Komn’roTepHuii eKciepMMeHT — eKCIepuMeHT HaJ Mare-
MaTHUYHOI0O MOJIEJLJII0 00’€KTa 3 BUKOPHUCTAHHAM KOMII I0Tepa.

KpuBi — 1me o6’ekTm, B AKUX, Ha BigMminy Bim oiryp,
€ MOKJIUBICTh BiJIbHO 3MiHIOBATH (DOPMY, IIepecyBarUu BY3JU
Ta KepyBaJIbHiI TOUKU.
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MaTtemaTHuHa MOJOeJbh — CHUCTEMa MaTeMaTHUUYHUX CIiBBij-
HOIIIeHh MiK BeJIWYMHAMU, HEOOXiTHMMH! IJd PO3B’sI3yBaHHA
3ajaui.

Mimiane MOCUJIAHHA — MOCUJIAHHS Ha KJIITHHKY €JeKTPOH-
HOI TabJuuIli, B AKOMY IIiJ Yac KOIIilOBaHHSA (POPMYJ He 3MiHIO-
€ThCA ONHA 3 BEJIMUYMH: HOMEp pPAAKa abo 3aroJIOBOK CTOBIIIA.

Mopear — Iie CIpoIlleHe IIOJaHHA 00’€KTa, Iporecy abo
SABUINA y BUTJIAAL TAOJUIL, CXeMHU TOIIO.

MopaenoBaHHA — 3aMiHa 00’€KTa, IPOIECY YU SIBUINA HOTO
MO/IeJLJIIO.

IloBTOpeHHA (IMKJI) — aJrOpuUTMiuHa CTPYKTypa, B AKi#
Ta caMa IIOCJIIIOBHICTBL Al MOKe BUKOHYBaTHCA KiJbKa pasiB.

Ilocunamaa — 1e iMeHa Ta agpecu KJIITHHOK i Aiamas3oHis,
BUKOPUCTaHLI y (popmysiax.

Po6oua xuura — goxkymeHT Excel, 1110 cKJagaeTbesa 3 OQHO-
ro abo KiJTbKOX apKyIIIiB.

PosranyskeHHsa — aJaropuTMiuHa CTPYKTypa, y AKill BU-
KOHAHHSA II€BHOI IIOCJIiZOBHOCTI Aili 3ajIe’KUTh BiJ iICTHHHOCTI
yMOBU (JIOTiYHOTO BUPA3y).

CMcok — I0CJIiIOBHICTH ab3alliB TEKCTOBOTO JOKYMEHTA,
IIT0 MalOTh CHLJIBHY ITO3HAUKY (Mapkep abo HOMeED).

Ta0IUUHUHA MPOILECOP — MIPHUKJATHA IIporpaMa AJIs oIIpa-
I[IOBAHHS JAaHUX, HOJAHUX B €JIEKTPOHHUX TaOJUIAX.

Tijmo muKIy — cepisg KoMaHH, AKi MOBTOPIOIOTHCA MiJ Uac
BUKOHAHHS ITUKJY.

®dopmart ¢paiiny — HaOGip mpaBui, 3a AKUMU JaHI 3aIrucy-
IOThCA Yy (paii.

®dopmysa B eJEeKTPOHHIM TAOGJUI[I — IIOCJIiOBHICTH CUM-
BOJIIB, IIIO ITOYMHAETHLCSA 31 3HAKa PiBHOCTI.

DyHKIig B €JIeKTPOHHIN Ta0JauIli — iMeHOBaHe ITO3HAYEH-
HA IIeBHUX il HaL JaHWUMHK TaOJIUITi.

IMudgposuii mpucrpiit — npuctpiit, y AKOMy uucja Iojaa-
IOTh 3a JAONOMOTOI0 BEJIUYUH, AKi MOXKYTh HaOyBaTU TiJIbKU
IeAKUX I[IJTKOM IeBHUX (IIle KaXKyTh — AUCKPETHUX) 3HAUEHbD.
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Ocob6numBoCTi NigpyYyHnKa:
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AiTeln, NiAroTOBKY A0 XXUTTA B iHPOpMaLinHoOMy
CYCninbCTBI

> NMOKPOKOBUI ONMC BUKOHAHHA NPaKTUYHNX PO6IT

> YUCIIEHHI NPUKNaAKn 3 Pi3HNX rany3en nacbKoi
[iANbHOCTI

EneKTpOHHMN iHTEPaKTUBHNIN OAATOK MiCTUTD:
> TeCcTu 3a BCiMa Temamu Kypcy
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