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AHTRONOMOPOHINMNHARHONORIGHIVEPOBOTH

Nleonappo aa Binui, ITanis, Kopnopauisi Xonaa
1495 p., aBTOp KpecneHs AnoHis, 2000 p.

MexaHi4yHa KOHCTPYKLLiA, ABTOHOMHa KOMM’IOTEPU30BaHA
ofsirHeHa B natu, pyx sKoi KOHCTPYKLLSA
3aCHOBaHWIn Ha B10Kkax
i Baxxensax

Moxe cinatu,
BCTaBaTu, pyxatu
rosI0BOIO, pykamm

POBOT NECHAPAD

Bwmie xoontu, nigHimaTuca
cxogamu, biratun, ctpubatu,
NEPEHOCUTU pedi,
pearyBaTtu Ha rosI0COBI

1 XXECTOBI KOMaHAN

Komnanis Hanson Robotics,
loHkoHr, 2015 p.

WABOT-1

|
bl [V

METHOD-2

KomnaHis Hankook
Mirae, MNiBpeHHa
Kopes, 2016 p.

YHiBepcutet Bacepa,
Anonis, 1473 p.

(

EnekTtpomexaHiyHa
KOHCTPYKLLiSl, OCHaLleHa
€JIEKTPOHIKOI, PYX AKOI
obMeXeHun eHepro-
nocTavyanbHUM Kabenem

ABTOHOMHA KOMMN't0TEPM30BaHa
KOHCTPYKLLS 3 eleMeHTamm
LUTYYHOrO iIHTENEKTY

MMinoToBaHa (Kepo-
BaHa JII0ANHOIO)
eneKkTpoMexaHiyHa
KOHCTPYKLLS.

Pyx obmexeHunn
DOBXWHOI0 kKabens

AREER

Bwmie pyxatn pykamu,
KepyBaTu MiMiKoo 06mn44s,
NigTpPYMyBaTV PO3MOBY

Moxxe xoauTtu,
nigHiMaTy NpeoMeTu,
CninKyBaTUCb Ha
MPUMITUBHOMY PiBHi

TR

Bwmie xoanTtn, noBTOPIOBATU PyXu
ninota. 3piCT CTaHOBUTb 4 METPU
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IWHAHOBHI AECATUK/ACHURKHA
TA AECATUK/IACHULLI!

Y 9 kjaci 3aBepIIuBCA IEPIINI eTall BUBUEHHS OCHOB iH()OpMATUKU. 3a
I’ATh POKiB B OHAaHYBaJX OCHOBM POOOTH 3 KOMII IOT€POM, HaBUUJIMNCA IIpa-
IIIOBATH 3 €JIEKTPOHHUMU TaOJUIAMU, CTBOPIOBATH BiIEOKJIINIM W HeCKJIaTHi
ny6iikailii, po3pobaaTu mpeseHTallili Ta KOHCTpPyoBaTu caiiTu. Bu HaBuman-
cs CKJaJaTH Ta BUKOHYBATHU aJITOPUTMHU 3a 3aJaHUMU yMOBaAMH B Cepeo-
BUIINi IpOrpaMyBaHHsA. 3HAETe, K KOPUCTYBATHCA CYYaCHUMHU CJIy:KOaMu
IarepHeTy i AKi 3acobu I MEeTOAM MOMOMOKYTHL y0Oe3meuuTH maHi Bif cIo-
TBOPEHHA YU HECAHKI[iIOHOBAHOTO JOCTYIY.

VY mpoMy HaBUAJIBLHOMY POIli Ha Bac TeXK OUiKye UMMAJIO I[iKaBOTO Ta
KOPHCHOro. A TPOMOHOBAHUN HiAPYUYHUK OyAe BallluM HaAiHUM MOMIiUHU-
koM. Ilpuramaemo, AK i3 HMM IIpaIllOBaTHU.

IligpyyHuK CKJIaZaeTbCsA 3 YOTHUPHOX po3AiniB. Ha mouaTKy KOKHOTO
posxminy Bu 3Hauzere pyopury «Ilosmoproemo». BoHa momomoske BaM 3ra-
IaTu BimoMocTi, AKi BM BUBYAJIM 3 MaHOI TEMH y TOIEPeNHiX KJjacax i AKi
OyayTh HeoOXimHi IS 3aCBOEHHS HOBOTO Marepiaiy.

Ko:xHuii po3aia ckiaamaeTbed 3 maparpadiB i mpakTuyHux pobdit. Kosk-
Huii maparpad MicTuTb meopemuyri gidomocmi, npuriadu NPAKMULHOZO
3acmocysanHs HaOyTUX 3HaHb, PyOpuku «Ilumanus Ons camonepesipku»,
«Bnpasa», «Komn’tomepne mecmyeanHns».

«I[lumanus 0ns camonepegipku» IOIOMOMKYTh BaM 3’ACyBaTh, UM I0-
CTATHBOIO MipOI0 3PO3YMiJM BMBUEHHU Marepiaj, a TaKOXX OaAyTb 3MOTY
OiAroTyBaTHCA A0 BUKOHAHHSA BIIPAB i IPaKTUUYHUX POOIT 3a KOMII'IOTEPOM.

Py6puka «Bnpasa» CKJIAJAETHCA 3 TEOPETUYHMUX 1 IMPAKTUYHUX 3a-
BIaHb. BOpaBu 3 MO3HAUKOIO P MICTATL OKpeMi 3aBHaHHS, BIIPABU 3 IIO-
sHaukoo PP — 3aBJaHHA i3 IIOKPOKOBMM OIMCOM BMKOHAHHA. BHUKOHY-
oYM IIi 3aBAaHHSA, BU 3400yAeTe HeOoOXiAHI MpaKTUUYHI HaBUYKKU POOOTHU
3a KOMII'FOTEPOM.

OminuTy cBOI 3HAHHA, BMiHHS Ta HABUYKHW BaM JOIOMOKe PyOpUKa
«Komn’romepne mecmyeannsa». 3aBnaHHA Iiiel pyOpHMKM MOYKHa BHUKOHA-
T B OHJAWH-PEKUMi 3 aBTOMATHUYHOKIO MEPEBiPKOIO pe3yJbTaTy Ha CamTi
interactive.ranok.com.ua
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Ha mpomy caiiTi Bu Tako)k 3HaleTe onucu npakmuiHux pobim, 3ampo-
moHOBaHUX N0 Kypcy iHdGopmatumru. II[o6 BHKOHATM KOKHY 3 IPaAKTUUHUX
pobiT, Bu MaeTe IOBTOPUTU MaTepiajl, BUBUEHHUU IIPOTATOM IIOHEpPeSHiX ypo-
KiB, — TOmi BU 3MOKeTe YCHIiIlTHO 3aCTOCYyBATH CBOI 3HAHHS, IIPAIIIOIOYM 3a
KOMII FOTEPOM.

Ba:xaemMo maTXHeHHsS Ta ycHixiB!
Asmopu

YV TeKkcTi mipyyHWKA BUKOPUCTAHO TaKi MO3HAUEHHS:

[ ]
’[! | 3amam’araire

Posrianpre mpukaan

3BEpHITH yBary

.............
°

°

‘BJW 3ualifiTe BimmoBias B IHTEpHeTI

BukonaiiTe mpaKTUUYHe 3aBAaHHA 3a KOMII IOTEPOM

=

BukonaiiTe 3aBIaHHA MiJABUIITEHOI CKJIATHOCTI

BukonaiiTe 3aBIaHHA B mapax

4
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PO34I/ 1
IHPOPMALINHI TEXHOAOTII
Y CYCNI/IbCTBI

§ 1. IHPopmaLia Ta NoBiAOMNEHHA

§ 2. KogyBaHHA Ta nepegaBaHHA MOBIAOM/IEHD
§ 3. IHPopmaLiiHi cucTemu Ta TeXHOAOrIT

§ 4. IHTepHeT-TexHoOAOTrIT

§ 5. IHpopmauinHa 6e3neka

§ 6 Ocgita B IHTepHeTi

§ 7. Pobota B IHTepHerTi

§ 8. Ha wnaxy go iHpopmaLinHOro cycninbCTBa
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MOBTOPKOEMO

Bu Bike 3HaeTe, M0 ABJIAIOTH CO00I0 iH@OpMa-
UiliHi cucmemu Ta Ha AKI BUAM 1X MOXKHA PO3MOIi-
JUTHU: TexXHiuHi, Oiosioriuni, comiaapHi. Hampuxmarn,
JoguHa — 1ie Oiosoriuma iHdopmariiiina cucrema,
KOMII'IOTEep — TeXHiuHa, CYCIiJIbLCTBO — coIliajJbHAa.

Jltogu AK YJeHU CyCHiJIbCTBA BUPOOUJIU iHEOp-
MAUIURY KYAbmypy — CKJIAIOBY 3arajibHOI KYyJIbTYDPH,
AKa BUBHAUYaE IOBEAiHKY ocobucTocTi y cgepi imdop-
MaIliffHoOl OiAJIBHOCTI.

Bawm Bimomo, 1110 AJIsT 3aXMCTY KOMII IOTEPHUX CHC-
TeM BiJ IIKigAJIMBUX TpPOrpaM BUKOPHUCTOBYIOTHL GHMU-
sipycHi npozpamu. OKpiM 3acCTOCYBaHHSA IPOTPAMHUX
i TexHiuHMX 3acobiB, Oesneka B [HTepHeTI 3aIeKUTh Bif
IOTPUMAaHHA KOPUCTyBauaMU IIEBHUX emuyHux i npa-
6osux Hopm. Cepell HUX: BUKOPUCTAHHSA JIiI[eH30BAHOTO
IpPOrpaMHOro 3abesIleueHHs, JOTPUMAHHSA aBTOPCHKO-
ro mpaBa ¥ KoH(imeHIifiHOCTI mpwBaTHOI iH(popMaIrii,
BBiWJIMBA TIOBeMiHKA ITiJi Yac CIiJIKyYBaHHA Ta iH.

1. ki Bumm ingopmaliiiHux cucTeM BuU 3HaETe?

2. Ywu e indopmarliiiinoio cucTeMon cycuiabeTBo? HYomy? .

3. [Illo Take indopmarifina KyasTypa? 5_<

4. SIke mpusHaAUEHHA AaHTUBipyCHUX mporpam? /.-' \

5. Big axux YMHHUKIB 3aJe:KUTh iH(MopMaIlliiina Oesmnexa? Z/l

6. HasBiTh KinbKa mpaBusa moBefiHKU B [HTEpHEeTI. | l'l
@
A

Y ybomy po30ini 8u o3Hatiomumecsa 3 Cy4acHUMU MeHOeHUiaMuU

ma nepcnekmugamu po38UmKy iHOpMayitiHo2o cycninbcmead,
0i3Haemecs, AK 8NaUBAIOMb Cy4acHi iHPOPMAayitiHO-KOMYHIKAUIHI
mexHon02il Ha po38UMOK ocobucmocmi, cycniibcmaa i 0epxasu. }
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< § 1. IHdopmauia Ta noBigoOMNEHHA

1. Indopmauia Ta noeigomnenns

V momepefHix KJjacax BU O3HANOMUJINCA 3 IMOHATTIMI, IIOB’I3aHUMU 3 iH-
dopmariiero Ta iHpopmaliiHuMu mporecaMu. Termep HacTaB yac IIO3HANOMUI-
THCA 3 OiABII TIMOOKMM BMIiCTOM OCHOBHMX ITOHATH CyYacHOl iH(opMaTUKM.

MoHAaTTA iHpopmauii

BcecBit, mo Hac oTouye i YaCTMHOIO SAKOr0 € MU caMi, CKJIaJaeTbCcA
3 00’eKTiB (IpeaMerTiB, mpoileciB i aBuiIm). AJjie mopAz i3 MaTepiaJbHOIO CKJa-
roBoo Bcecity icHye I HemarepiajnbHa HOro ckJiazoBa, — 11 Ha3WBaIOTh
iHpopmauier.

VY3arasbHeHUM IMOHATTAM iH(GopMaIlii MoKHa BBasKaTuU TaKe.

[ ]
IHpopmauia — 1e BimomocTi mpo 06’ekTu BcecsiTy.
o

Cuim 3ayBaskmuTH, 110 €IWHOTO O3HAUEHHA iH(opMallii He icHye. 3HaUEHHA
IIbOTO TePMiHaA 3aJIEKUTDH BiJ KOHTEKCTY.

JIOAVHY € HOBUMU i KOPUCHUMU.

e VY (dismocodcbKOMy PO3YMiHHI — Ile pe3yJbTaT BigoOpasKeHHS Yy CBizgo-
MOCTi JIIOZVMHU KapTUHU PeaIbHOTO CBiTYy.

e Ha mpaBoBomy piBHi 3a 3axkoHom Ykpaium «I[Ipo imdopmariro» — 1e
Oyab-siki BimomocTi Ta/abo mami, 110 MOXKYTh OyTu 30epekeHi Ha Mare-
pianpHHX HOCigX abo BimoOpasKeHi B eJIeKTPOHHOMY BUIVISAII.

KaeTbeA iH(pOpMAaILia:

«..icHye emmHa i BCeOXOILIIOIOYa imes
Bcecgiry...» (ILlnaron, «Timeii») (puc. 1.1).
Y Toi#t cammii yac TPUXUJIBHUKU MarTe- :
piajicTHUYHUX MOOIVISAAIB BBaKalOTh, IO éﬂ)
TIEPBUHHOIO € MaTepid: y |
«...BUHUKHeHHA BcecBiTy € pesynbTa- 5/ m
TOM... BuOyxy...» (I. I'amoB, «CTBOpeHHA Puc. 1.1
Bceecsity») (puc. 1.2).
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Po3pin 1. IHpopmauiliiHi TexHoNOrii y cycninbcTai

BaacTtuBocTi iHpopmauii
Sk i pemrra 06’eKTiB, iH(popMaIlia mae cBoi BiaacTuBocTi. Posrisaemo ix.

4

BnactuBictb MoAcHeHHsA Mpuknagn
BigobpaxeHHs JlocmosipHa HedocmosipHa
JlocToBipHICTb| peanbHOro cTaHy 3a nokasom TepmomeTpa 3a nokasom TepMomeTpa
peuen Temnepatypa cHiry -3 °C | Temnepatypa cHiry +22 °C

losHa

HenosHa

[ocTaTHicTb

[ouy 3a BikHOM Ans Toro,

XMapHicTb ans Toro, wob6

AKTyanbHicTb

Ha NMOTOYHUI
MOMEHT Yacy

MNoBHOTa ONA NpUNHATTA
. wob y3atn 3 coboto
pilLeHHA y3AT1 3 cO6OI0 NapacosbKy
napacosibKy
CryniHb 6nu3bKoCTi TouHa HemouHa
TouHicTs Ao BigobpaxeHHa | Temnepatypy Tina noguHu | Temnepatypy Tina noAvMHA
peasnibHOro CTaHy BUMIPAHO MEeANYHIM BUMIPAHO No6yTOBUM
o0'ekTa TepPMOMETPOM TePMOMETPOM
. AkmyaneHa HeakmyaneHa
Baxnusictb

MporHo3 rigpomeTueHTpy Npo

MOrofly Ha CbOrOfHi

MporHo3 rigpomeTUeHTpy
Npo norogy Ha BYOpPALUHIN

JeHb
MoTpi6HicTb KopucHa HekopucHa
) nesHOMy . )
KopucHicTb croxmBavy MporHo3s rigpomeTueHTpy | MpOrHos rigpomeTueHTpy
(LiHHICTD) AN NI0AMHK, AKa 36MpaeTbca ONA NIOAVHN, AKa He
B KOHKPETHIX
NoaopOXKyBaTH MAaHye BUXOAUTA 3 [IOM
ob6CTaBMHAXx AOPOXY Y A Aomy

3posymimo, 1m0 iHpopmaIlliga Mae IIe IiJy HU3KY PisHUX BJIACTHUBOCTEI.

MosigomaeHHA i gaHi

Sk Bam Bimowmo, iH(opmaniiini mpomecu — 1ie OyAb-aKi ail 3 imdopmarri-
€10: OTPUMAaHHS, OIIPAIll0OBaHH, IepegaBalHsa Toimo. [HpopMallia mepegaerTbesa
KaHajJaM¥U 3B’I3Ky BiJ AsKepesa [0 IpuiiMauda 3a JOIIOMOI'OIO ITOBiOMJIEHB.

MNMoBigomneHHa — 1e gopma icHyBaHHA iHMOpMAIIii.

IToBigoMieHHA SABJIAIOTH CO0OI0 IIOCJiJZOBHICTH CHUTHAJIB pi3HOrOo poay.
1106 moBigomJieHHs OyJ0 MPUIATHUM AJIA 3iMCHEHHSA HEeBHOrO iH(opMAalriii-
HOT'O TpoIiecy, ioro HeoOXigHO 3aKOIyBaTH.

8
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HOMY) BUTJIALI.



< § 1. IHdopmauia Ta noBigoOMNEHHA

y BUTVIAAL BiZOMTUX BiJ CTOPIiHKU CBIiTJIOBUX CUTHAJIB.

Came mepeTBOPEHHS I OmpaIfOBaHHSA MaHUX JO3BOJIAIOTH 3AiMCHIOBATHU
irdopmariiini mporecu.

AcneKkTu iHpopmauii

Posriaaemo Tpu acmexkTu (ab0 CKJamoBi) MOHATTA iH(popMarlrii.

CemanTnuHuii acmekT iH(popmanii mop’sisanmuit i3 il 3micToM i BpaxoBye
3B’A3KHU, AKi BigoOpaskeHo B moBimomJeHHi. BiH € OCHOBOIO AJid BUPOOJEHHS
OHATH i YABJIEHb B OJepiKyBaua, y3araJbHeHHsS 3HAHbL TOIIO.

ITeft acrieKT € OCHOBOIO JIOACHKUX 3HAHb 1 CKJIAJOBOIO WMYUHO20 iHMe-
sexkmy (muB. c. 18).

3acHOBHUK Teopii imdopmaliii amepuKaHCHLKUI
imxxenep i maremaruk Kion Illernon (puc. 1.3) y 1948 po-
Il 3aIIPONOHYBaB iMOGIpHICHUI TiAXiN 10 BU3HAUYEHHS
HOHATTA «im(opmalrisg». TodTo UMM MeHIIa HMOBipHiCTH
nesakoi mopmii, Tum OGijbIIy KiJgbKicTh iH(MopMmalrii mic-
TUTH IIOBIJOMJIEHHS IIPO I[I0 IIOHiO.

mricTka» Oisbin iHopmaTuBHe, HiK «MoHeTra BHaja mo-
ropu “rep6om”», 60 HMOBipHiCTh BUIIAJAHHS IIiCTKHU
MeHIIIa 3a MMOBIpHICTL HmamiHHS MOHETU <«I'epOoM».

K. IllerHOH 3ampomoHyBaB BUKOPUCTOBYBATU 0im AK OOUHUILI0 BUMIipIO-
BaHHA KijgbKocTi iHQopMmalii Ta BCTAHOBMB MaTeMaTUUYHUIN 3B’SA30K MiK
iHGopmaTuBHicTIO TIOAil i iMoBipHicTIO i1 mosABU. OT:Ke, GIT BUKOPUCTOBYETHCSA
AK ONWHUILA BUMIipIOBaHHS KiJIBKOCTiI iH(opwmailiii B moBimomieHHi (ceMaHTHUY-
HUNT acneRT) Ta O6CHI‘y TIOBiJOMJIEHHSA (CHHTaRCHqHHﬁ acr[e}cT).

™1 iHdopMallii 3 TOUKH 30py ceMaHTUKM. | HaBOAKM, CHMBOJI,
HAIIpUKJIaM Jiitepa P, AKa mosHauae Miclie AJA CTOSHKH aBTO-
MO0iJIiB, MiCTHUTh BaKJIUBY iH(oOpMAaIlilo AJIA BOmid.

CunTakcuuHMii acmeKkT iHdopMmaiii mos’a3aHmil 3i crmocobom ii momamHSA
1 He CTOCYEThCA 3MICTy MOBifloMJIeHHA. BpaxoByeThCA JIMIIE CHOCI0 KOAYyBaHHS
IaHuX Ta 00CAT, IBUAKICTHL IlepeJaBaHHs, ONPAIlIOBAHHS, TEeXHIUHI xapakre-
PUCTUKHU HOCIiB TOIIO, 3aJiesKHi BijJ crmoco0y KOoAmyBaHHsS. 30KpeMa, y IIbOMY
aCIeKTi HeBaKJIMBUI 3MiCT TeKCTOBOI iH(popmarllii — JauIre KOPEeKTHICTh II0-
IaHHA CUMBOJIIB i CJIiB Yy peuyeHHi.
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Po3pin 1. IHpopmauiliiHi TexHoNOrii y cycninbcTai }

Ky 8-6iTOBOTO KOMYBaHHA B CHHTAKCHUYHOMY acIlleKTi Mae TaKWUi 0O0CHAT:
32 x 8 = 256 06iriB, a B CeMaHTHUYHOMY Ta IIPAarMaTUYHOMY AacIeKTaxX iH-
dopmailrii He MiCTUTB.

IIparmaTuunuiti acnekT indgopmanii nos’azanuii 3 ii MinHicTIO AJIg KOpHC-
TyBaua, TOOTO € KPUTEPiEM IPaKTUUYHOI'O 3aCTOCYBaHHS iH(MoOpMaIlili ImeBHUM
KOpHUCTyBaueM y KOHKPETHUX O0CTaBUHAX.

I3 mparmaTuuHOI TOYKHU 30py IIOBiJOMJIEHHS 3 IPOTHO30M IIOTOAM HA Hali-

ONMMKYi roguHM He Mae€ CeHCY IJis KOCMOHAaBTa, L0 Ha opOiTi. A imdop-
Mallisg Ipo oOMe)KeHHs IIIBUIKOCTL PyXy aBTOMOOiJIiB Ha HOOpo3i € Heak-
TyaJbHOIO IJIA MOPSAKA B MOpi.

1.

2.
3.
4

v

fAxe 3 osmaueHb iH(popMmarliii € aaa Bac HahnmpuiHATHIIIIM? Yomy?
Yu saB:xau indopMmallis € KopucHowo? [loBemiTh Ha MpPUKJIATAX.
Hasenits nmpukJagm moBigomMaeHb i faHUX.

ITomipkyiiTe, y AKOMY acIeKTi HaWOiJIbITy KiJIbKicThb iH(popmalrii mi-
CTUTh KapTuHa «HopHHUil KBaapaT» XyOo:KHHUKa-aBaHrapaucra Kasu-
mupa ManeBuua. IloscHiTE "yomy.

@) MNutaHHA ana camonepeBipku
L

A morxkHa moB’ssaTy imdopMallilo Ipo Iomiro 3 imoBipHicTIO MmOmii?
Hagenite nmpukaanu, KoJau IIOBiIOMJIEHH:A, IO He MICTATH iH(dopma-
1Iii B cCeMaHTUYHOMY AacCIIeKTi, MiCTATh BEJUKY KiJbKicTb iH(popmaIrii
B iHIIIOMY acIIeKTi.

@) Bnpasa 1

i

B
3)

10

PosriianyTtu BiaacTmBocTi iH(popmarii B pisHHX acmeKTax.
CTBODITH ¥ TEKCTOBOMY JOKYMEHTi TabJMITI0 3a 3Pa3KOM:

MNpvknagn

BnactuBictb [TosscHeHHs

3HanigiTe B [HTepHeTi ommcu OBOX BJacTHUBOCTEH iH(Mopmarlii, He omu-
canmx y Mmarepiajyi maparpada (muB. c. 8), i 3amoBHITE TaOIHUI[FO.
CTBOPITH Y TEKCTOBOMY HOKYMEHTI TAaOJUII0 3a 3Pa3KOM:

AcnekT iHdopmauii
CUHTAKCUYHWUI CeMaHTUYHUN nparmaTU4Hmin
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< § 2. KopyBaHHA Ta nepefaBaHHA NOBigOMIEHb

) 4) 3amnoBHITH TAOJUII0, POSIONIJUBIIMN B KOYKHUI CIIOBIEIb IO IBi-TpuU
BJIACTHBOCTI iH()opMaIrii, omrcari B Marepiamax maparpada (aus. c. 9)
Ta B IYHKTi 2 BIOpaBH, Tak, 100 BOHU BiamoBimanu Juiie (abo 6iab-
III0I0 MipOI0) 3a3HAUEHWM acIleKTaM.

' ITig yac BukoHaHHs BOpaB posAiay 1 yci ckpimimoTu, pesyiabTa-

e Tu obuuncjeHb, MOSICHEHHS 30epiraifiTe B TeKCTOBOMY JOKYMEHT.
Hanpuxkaazn, y Google-nokKymeHTi (Ha XxMapHOMY OUCKY) abo B I0-
kKymeuTi Word (za JiokagbHOMY KoMmm'iorTepi). O00B’sI3K0BO 3a3Ha-
yaiiTe B iMeHi (paiia HoOMep BIIpPaBMU.

Komn’loTepHe TecTyBaHHsA

0 BurkonaiiTe TecTroBe 3aBmaHHA 1 i3 aBTOMATHYHOIO
W IepeBipKoIo pes3yabTaTy Ha caiiti interactive.ranok.com.ua

2, KogyBaHHA Ta nepegaBaHHA
NnoBigOM/1IEHDb

I3 xypcy 8 KJyacy BaM 3HAWOMIi HMOHATTS KOLY, KOLYBAHHS, NEKOLYBaHHII.
Temep Mu AeTajbHIiIlIe PO3IVISIHEMO HUTAHHS, IOB’A3aHI 3 KOAYBAaHHAM i IIepe-
IaBaHHAM JaHUX PiSHUX THUIIB: CUMBOJBHUX, IpadiuHUX, 3BYKOBUX.

KogyBaHHA CMMBO/IBHUX AQHUX

SIK Bu 3HaeTe, Iy KOAYBAaHHA JAaHUX Y KOMII'IOTEPi 3aCTOCOBYIOTH Oara-
TO3HAUHI ABifiKOBI Komu, y AKuUX ABifiKoBYy mudpy 0 abo 1 masuBaroTh 6imom
(Bim anrmn. binary digit — nBifikoBa nudpa).

Iia KoayBaHHSA CUMBOJIIB 3a3BUUaii BUKOPHUCTOBYIOTH 8-6iTOBUII ABiHiKO-
BUU KO, AKUI MONAIOTh V BUIVIAMI TaOJIHII.

[ )
ITocaigoBHicTs i3 8 mBilfiKoBUX pospsAmiB (6iTiB) HasmBarOTL GaliTOM.

(

BuropucToByoThk i 6ijgbIli ogMHMIII BUMiproBaHHs. 3rajaiiTe, II[0 O3HA-
yaTh npedikcu ximo (K), mera (M), rira (I'), Tepa (T), mera (II).

YuiBepcaJbHOIO CHUCTEMOIO, IO JO3BOJISIE KOAYBATU CHMMBOJM MAaMKe BCixX
HasgBHUX ChOrofHi aJjdasiris, € Tabauia lOHikog (Unicode), v akiit mia Komy-
BaHHS CHUMBOJIY BUKOPHCTOBYETHCS I0 32 OiTis.

1
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Po3pin 1. IHpopmauiliiHi TexHoNOrii y cycninbcTai }

KoayBaHHA rpadiuyHux gaHux

Kommr’'rorepry rpadiky MoskHA
POSIOAININTU HA paAcmposy, 6ek-
MOpRY, PPAKMAaJnbRY, MPUBUMID-
HYy (puc. 2.1).

VY (aiini pacTpoBoro 3o0pa-
JKeHHS 3aKO0JJ0BaHO KOJILOPU BCixX
tioro mikcersiB (puc. 2.1, a).

3razaemo, M10 IIIMOMHA KOJBOPY — I KiJbKicTb OiTiB, SKi BHKOPUCTO-
BYIOTBCS OJIA KOLYBAaHHS KOJLOPY IIIKCEJs PacTPOBOI'O 300paKeHHs.

Puc. 2.1

@ Ha puc. 2.2 maBeneHo HecATkoBe nopaHHA WictHaauAT-
npukgazu RGB-komysas- Konbopis nKOBWﬁ Kog
HA KOJBOPiB PAacTPOBOTO yopHuin  |black | 0 | o | 0 | 000000

sofpasmens o 24-Girsioro || white | 255 | 255 | 255 | FFFFFF_

TVIMOMHOIO KOJILOPY (110

8 Giris na xoxen i3 kot yellow [ 255 1255 0 [ FFFFOO |

KoabopiB Red, Green a6o

Blue). 6nakuThui |aqua | 0 | 255 255 | OOFFFF |

CUHIN blue 0 0 255 0000FF
Puc. 2.2

Y BekTOpHOMY 300paskeHHi KOAYIOTHCA BJIACTUBOCTI Horo rpad)iyHUX mpwu-
MiTHBiB: (popMa, TOBIIIMHA, KOJIip, HAKpecJeHHdA, 3ajuBKa Toulo (puc. 2.1. 0).

Y ¢pakransHiii rpadini 6azoBuMu eeMeHTaMU € MaTeMaTUYHi (opmysiu.
daiin ppaxkTaJbHOTO 300pasKeHHs 30epirae sakomoBaHi PiBHAHHSA. 3aCTOCOBY-
I0Th TaKy rpadiky aia mobymoBu BisepyHKiB, sanmmadTis Torro (puc. 2.1. 8).

Y rpuBumipsuiii (3D) rpadiimi Mome 0I0THCA ITPOCTOPOBI 06’€KTH, 3aBAAKH
YOMY BUHUKAE MOXKJIMUBICTH PO3IVIANATH iX Iig OyAb-AKHUM KYTOM, 3MiHIOBATHU
posTalmryBaHH#A, OCBITJIEHHS, BJIACTMBOCTI MaTepiasiB Toiro. Ilig yac cTBopeHHA
TaKUX OO’€KTiB MOETHYIOTHCA PACTPOBUM i BEKTOPHUII CIocoOM (DOpMyBaHHS
300paskeHb, a KOJ TPUBUMIPHOTO 300paKeHHs AOIOBHIOETHCS iH(OpMAIlieio
PO po3Mipu 00’€KTiB, MOKJIMBOCTI iX mepeTBopeHHs (puc. 2.1. 2).

KoayBaHHA 3BYKOBUX AaHUX

¥V mporieci KogyBaHHA 3BYKIB aKyCTHMYHI KOJMBAHHSA IIEPETBOPIOIOTHCH
BiITIOBIZHUMU IIPUCTPOSAMU HA KOJWBAHHS €JIEKTPUUHI, AKI pO3MOmiIAaThCA
KOMIT'IOTEPHUMHU 3aco0aMu Ha OKpPeMi CUTHaJu — AucKperusyooTbed. Came 1mi
IVCKPETHI CUTHAJU M KOAYIOTHCA ABIMKOBUM KOJIOM.

12
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< § 2. KopyBaHHA Ta nepefaBaHHA NOBigOMIEHb

SKicTs ABIAKOBOrO KOAYyBaHHS 3BYKOBOI iH(popmaIllii Bu3HAUa€ThCA YaCTO-
TOIO0 TaKOi AMCKpermsallii i rmubmHoo KomyBaHHA (puc. 2.3).

36inblUeHHA YacTOT! AUCKPeTU3aLii 3ByKOBOT XBVIJ'Ii

n 2n 4n 16n
? . * . ‘.o .
iy ® - . .
. LY * o e, . 9 'o.
- - - ..' .l
. e o

Puc. 2.3
YactoTta anckpertmsauil — me KiJgbKicTh BUMIPIOBAHL PIBHSA CHUTHAJIY
° 3a ONWHUIIIO Yacy.
OpuHuIlel0 BUMipoBaHHA dacToTu auckperusarlii € 1 repig (1 I'm).
[ ) . . .. .
MnbuHa kogyBaHHA — 1e KinbKicTb 6iTiB, HEeOOXimHA AJIA KOLYyBaH-
° HS ONHOTO 3HAUEHHS PiBHA CUTHAJIY.

O6¢cAr aBiliKOBOro Kogy

O6cAar OBiKOBOTO KOOy @, MOTPiOHUH IJd KOOYBAHHS HaHUX, PO3PAXOBY-
eTbca 3a GopmyJsiol @=F-i, 1e B — KiJbKicTh eleMeHTapHUX MOPIIiil JaHUX;
i — KiJbKicTb OBIAKOBUX PO3PANiIB, MOTPIOHUX OJIA KOAYBaHHSA eJIeMeHTapHOL
noprItii gaHux (CUMBOJIY, IIiKceada Ta iH.). Po3riigHeMo HpUKJIAIN.

SAxuit obcar ABIIKOBOro KOoAy IIOTPiOeH mJid KOAYBaHHS IIOBiZOMJIEHHS
«IIpusir, csite!» 3a cucremoro Unicode Bepcii UTF-16?

Pose’sa3anns

i=16 (UTF-16 BukopuctoBye 16-0iToBe KomyBaHHs); k=14 (KinbKicTh cuM-
BOJIiB, BPaXOBYIOUM MPOOiJM Ta PO3MiJIOBI 3HAKM).

Toxi obcaAr msifikoBoro Koxy: @=~k-i=14-16=224 6itu = 28 OaiiTis.

(3 ] 3adava Ha po3paxyHox obcsazy zpadivHux Oanux

SAxuit o6caAr ABiKOBOro KoAy IOTPiOeH AJs KOAYBAaHHS PacTPOBOro 300pa-
'keHHa poamipom 100 ma 100 mikceniB mpu 24-6iToBifi rmmbuHI KOJIBOPY?

Poszs’szanns

i=24 (rnmubuna xoabopy); £=100-100=10000 (xinbkicTs mikcesis).
Toxi obcAr mBiAKOBOrO KOXLY:

®Q=Fk-i=10000-24 =240000 o6iris (a6o 240 000/8/1024 = 29,3 Ko6aiita).
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Po3pin 1. IHpopmauiliiHi TexHoNOrii y cycninbcTai }

(4 3adaua Ha po3paxyHorx obcsazy 38YKOBUX OAHUX

Busnauutu obcar aymiogaiiza TpuBaJicTio 1 XB i3 UacTOTOI AUCKPETH-
sarmii 24 KT i raubumoo KomyBaHHS 8 OiTis.

Posg’s3anHs

t=1xB=60c; h=24 KI'u =24000 T1; i=8; k=h-t;
®R=Fk-i=24000-60-8=11520000 o6iris

(abo 11 520 000/8/1 048 576 = 1,4 Mobaiira).

MimiMasbHO MOMKJINBA KiJBKIiCTh ABIAKOBUX PO3PANiIB, JOCTATHIX IJId KO-
IyBAHHS eJeMeHTapHOl nopuii ITaHUX, MOKe OyTH po3paxoBaHa SK HANMEHIITNN

CTyrIle i, IIpu AKoMYy 2 zn, nen — KiJIbKicTb CI/IMBOJIlB, KOJIBOplB TOIITO0.

Skoro € HaliMeHINIa KiJbKicTh OiTiB /i KOAYBaHHSA AEeCATKOBUX Iu(p?

Po3ss’s3anunA .
n=10 (xinmpkicTs mecarxkosux nmudp); 2' >10. Ssigcu i=4 6iTn.

MepepaBaHHA noBigom/ieHb

Ax Bu 3HaeTe, iH(opMallisg mepemacThCs 3a OIOMOIOK IIOBiJIOMJIEHb,
a IIOBiOMJIEHHS IIepemaloThCA Bif MiKepesa 4o mpuiiMaua KaHajJaMU 3B’SI3KY.

(RO/ILYIOTBCH) Ha eJIEKTPOMATHITHi, AKi Meperkelo IlepelailoThedA 0 CIIiBPO3-
MOBHUKA I 3HOBY IIEPETBOPIOIOTHCA (IEKOAYIOTHCA) HAa 3BYKOBi CHUTHAJIU.

Ha mpaxtuii 1o KOPHCHOTO CUTHAJy MaliKe 3aBXKIAU AOJAIOTHCA CYIIyTHI
TePEeITKOoI;KaloUl CUTHa U, AKi HasuBaioTh ImymoM. Hampukiazn, TenedoHHIN
PO3MOBi MOKYTH 3aBasKaTu IepPelIKoau Ha TeaeOHHIN JiHii.

IIlym — 1e pisHOrO pomy MEpemIkogu, SKi BIJIMBAIOTh HA KOPUCHUI CUT-
HaJI i TPpU3BOAATH O CIIOTBOPEeHH:A iH(opmaliii. YsarajsbHeHa cxeMa mepeja-
BaHHA IOBiIOMJIEHb TeXHIUHUMMU KaHajJaMu 3B’sIsKy (cxema Illenmoma) 3 ypa-
XYBaHHAM IIIyMy Ma€ Takuii Buriaap (puc. 2.4).

Lym
[xepeno MNepepasay Kaman Mpunmay OtpumyBay
nosigom- (kopyBanbHMN 38'A3Ky (nekonyBanbHUN noeigom-
NeHHA npucTpin) npucTpin) NeHHA
Puc. 2.4
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< § 3. IHdpopmauiliHi cuctemmn Ta TexHonorii

@) TuTaHHA AnA camonepesipKu
- 1. SIx KomyeThcs CHMBOJBHA iH(opMamia?
2. $Ixi ocobimmBoOCTI KOLYBaHHS PACTPOBUX 300pa’KeHb; BEKTOPHUX?
® 3. SIki mapameTpu BIIMBAIOTH HA AKICTH OMU(MPOBAHOTO 3BYKY?

" 4. $K po3paxoBYeTHCSH OOCAT ABIMKOBOrO KOAY 3aKOMOBAHUX JAHUX?
5. HagexiTh mpuKJIagM IITyMy ITiJ Yac mepefaBaHHA NaHUX.
6. HasiTs ckaamosi cxemu IlleHHOHA.
Bnpaga 2

1. Ckinpku merabaiiTiB moTpiOHO mJis 30epeskeHHs (paiiia YOpHO-6iI0T0
pacTpoBOro 300paKeHHsA POo3MipoM, AKUIl JOPiBHIOE po3Mipy (y mikce-
JISX) eKpaHa Ballloro MoHiTopa? BBaskaiiTe, 110 miKceJsi 4opHO-6ijioro
300pasKeHHA KOAYIOThCA OHUM OiTom: Ginmit — 1, wopuuii — 0.
CkinbKM yacy TpuBaTHMe ITPOCJYXOBYBaHHA aymiodaiiaa obcsarom
1 Koaiit i3 6irpeiitom 124 K6it/c? (IIpumimka. Birpeiir (B) — Kiab-
KicTh aymiomaHux, repeJaHWX KaHAJOM 3B’A3KYy 3a ofmHUI0 dacy (6it/c),
B=h-1I, ne h — uwacrora nuckperusariii, ] — riImbuHa KOMyBaHHSI.)
3. PospaxyiiTe, sxa HaliMeHIIIa KiJIbKicTb OiTiB mMOTpiOHA I KOAyBAHHS
Jitep yxkpaiucbkoi aberku. IlosAcHITH, YoMy s KOOZYBAaHHS CHMBOJIIB
3a3BHUali BUKOPHUCTOBYIOTH 8-6iTOBY cucrTemy, a He 7- uu 6-0iTOBY.

1 i

Komn’loTepHe TecTyBaHHsA

BuxkonaiiTe TecToBe 3aBIAaHHA 2 i3 aBTOMATHUYHOIO
TepeBipKoI0 pe3ysbTaTy Ha caiiTi interactive.ranok.com.ua

3+  IHdpopmauiiiHi cuctemu Ta TexHoorii

Iadopmariiina cucrema (IC) € cepemoBuilieM, y AKOMY BifOyBarTbCsA iH-
dopmarritiai npomecu. Ilpuramaemo, ki 0coO0JIMBOCTI MalOTh TaKi CHCTEMMU.

IHpopmauiiHi cuctemm

Hasxoaumiuiii cBiT cKJaamaeTbess 3 cyKynHocTi pisamx IC. Hampuraan,
JIIOAY € YacTUHOIO comiasbHux IC, BiacHe, jrrogquHa cama € Oiosoriunoro IC.

: IHbopmauiiHa cuctema — 1€ CYKYIIHICTh B3a€MOIIOB’A3aHUX 3acobiB

® i meroniB 3pxiticHeHHA iH(popMAIiTHUX TPOIECiB.
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Po3pin 1. IHpopmauiliiHi TexHoNOrii y cycninbcTai }

3asHaunmo, 10 3acobu IC — 1e 00’€KTH KHBOI Ta HEKHBOI IPUPOLU,
a merogu IC — me cmocobu 1aii (Bsaemomii) o6’eKTiB.

Hezane:xuo Big Buay Ta chepu 3acrocyBaHHA IC ckiaamaroThcs 3 Mare-
pianbHOI Ta iH(oOpMaliiinoi yactuH (puc. 3.1).

( MartepianbHa cknagosa IC ) ( IHpopmauiiHa cknagosa IC
I
Texiui AnapamHe 3a6e3neyeHHs — lMpozpam+e 3abe3neyeHHs —
IC KOMMEKC TeXHIUHIX 3acobiB, HEOOXiaHNX onnc MeTopAiB, siKi BM3HA4alTb
ona GyHKuioHyBaHHs IC nosepiHky 1C

3HaHHA, JOCBIA, KyNbTypa, HOpMU
NnoBeAiHKM TOLLO

N R U

bionoriuxi BioximiuHa maTepisa Ta/a60 XuBi BrisHauaeTbca B6yn0BOIO reHiB, KNiTuH,
IC icTOTW, AKi 3 Hel yTBOpeHi >KMBUX OpraHiamis
N\

-
CoujianbHi .
uIC I—I Jliopan Ta iXHE OTOUYEHHA

Puc. 3.1

IHpopmauiiiHi TexHoAOriT
Iudopmaruka € TeopeTUUHOO 06a30i0 AJsT PO3BUTKY Ta CTAHOBJIEHHS iH-
GopMaI[iTHUX TEXHOJOTIiH.

® .. . . .. .
IHbopmaLiliHa TexHonoria — Ie CYKYIHICTh MeTOJiB i mporiecis

° ompaloBanHa iH(popMallii Ta KOMIIJIEKCY BiAMMOBiZHUX 3aco0iB.

CyuacHi iH(popMaIifini TeXHOJOTil I'PYHTYIOThCA HA JOCATHEHHSAX iH(OP-
MaTUKU, MaTeMaTUKHU, €JIEKTPOHIKM, ICUXOJIOrii, eKOHOMiKH; Ta iH.

Komn’totepHi TexHoAorii

fx Bu 3HaeTe, Ie IepIi KOMII'IOTEPH IIOBHICTIO BUIIPABAAJIN CBOIO HA3BY
(Bixm amri. computer — obuuciiioBau). AmKe caMe AJA aBTOMATUYHOTO BUKO-
HAHHA Oy)Ke CKJIATHUX O0YMCJIeHb iX 1 CTBOPIOBAJIH.

n MaJIa eJIeKTpOoHHA JiumabHa mammea («MOCM»), cTBo-
. pena y 1951 pormi B KueBi mig KepiBHHIITBOM aKaaeMika
C. O. JlebeneBa (puc. 3.2), BUKOHyBaJia CKJAIHI 004wMcC-
JIeHHA 1A 1oTpe6 eHepreTmKM, IIPOMUCIOBOCTI TOIIO.
CydyacHU# KOMIT'IOTep € yHiBepcayibHOI0O TexHiuHoio IC,
dKa 3JaTHa OmpalboByBaTu iH(oOpMAaIlilo OyAb-IKOr'0 THUIIY:
aynmio, Bizeo, rpadiuHy, 4MCJIOBY, TEKCTOBY Ta iH.
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< § 3. IHdpopmauiliHi cuctemmn Ta TexHonorii

Smart-texHosorii

ITocusiennsa BOAWBY iH(MOPMAIiiTHWUX TEXHOJIOTIN 3yMOBUJO IOABY Smart-
TEeXHOJIOTill AK OMHIiel 3i CKJIAJOBUX PO3BUTKY iH(MOPMAIIiINHOIO CYCIIiJIbCTBA.

@ Smart-rexHonorii (Big aHri. smart — PO3yMHHUI) — Ile IIO€THAHHSA
KiJbKOX iH(oOpMAIiHUX TeXHOJIOTi#i abo TeXHOJIOTIYHMX O00’€KTiB
L B OJHOMY <«PO3YMHOMY» OO’€KTi.

Smart-TexHoJIOTiI 3HAXOAATHh 3aCTOCYBAHHA B Pi3HUX cdepax HAIIOTO JKUT-
1. O3HATOMUMOCSA 3 HNPUKJIAJAMU TAKUX TEXHOJIOTiI.

BaHUU TeJIeBidOp i3 BeJIMKOI0 KiJIBKiCTIO
GYHKITIHA.

Smart-Phone (puc. 3.3, 6) — Tenedon i3
GYHKI[iAMYU KOMII'I0TEpa, BiJleoOKaMepu Ta iH.
Smart-Home (puc. 3.3, 8) — OyOUHOK i3 cu-
CTEMOIO IOMAIITHIX IPUCTPOIB, IO 3JaTHI BU-
KOHYBaTH MOBCAKIEHHI 3aBJaHHA 6e3 yuac-
Ti JIIOOUHU.

Smart-board (puc. 3.3, 2) — moegHaHHA Map-
KEpHOI JTOIITKY, IPOEKI[iTHOTO eKpaHa, CeH-
COPHOT'O IIPHCTPOIO, 3’€THAHOTO 3 KOMII 'IO-
TepoM, Ta iH.

Smart-education (puc. 3.3, 0) — iHTepHeT-Ha-
BUAHHS 3 BHKOPHUCTAHHSAM OCBITHBOT'O KOH-
TEHTY 3 YCbOTO CBiTYy 3aBAAKU 00’€THAHHIO
METOAUK, TeXHOJIOTiN i 3yCHMJIb HaBUAJIbHUX
3aKJIAMIiB. Puc. 3.3

VYkpaina posBuBae cuctemy Smart-ocBiTu, 1o mepenbadae BUKOPHUCTAHHS
Smart-TexHOJIOTi#, K1 CIOHYKAIOTh A0 HAOYTTA HOBUX 3HAHB, PO3BUTKY TBOD-
yux 3Ai0HOCTel, (OPMYIOTh KPUTHUUYHE MUCIECHHA.

TexHO/orii LUTYYHOro iHTe/NeKTy

Icuye GaraTto TayMadyeHb IIOHATTS «JIOACBKHUI iHTEJIEKT». 3a OTHUMU
3 HUX IHTEJIeKT JIIOAWHU € HaCJiJKOM IPUPOAHUX IIPOIECiB y MO3Ky. 3a iH-
UMY — iHTEJEKT € NPOSABOM JYXy, HAJAHOTO JIIOAWHI BUIIMMU CUJIAMMU.

Y mcuxosorii iHTenmekT (Bix snatuH. intellectus — pO3yMiHHSA, OCATHEH-
HsI) — Ile 3arajbHa 3JATHICTh JIIOAWHU [0 Hi3HAHHA W BUPIIIEeHHA HPOO6JIeM.
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Po3pin 1. IHpopmauiliiHi TexHoNOrii y cycninbcTai }

Sk He icHye eIMHOTO BU3HAUEHHSA JIOJCHKOTO iHTEJIEKTY, TaK HE iCHye i BU-
YEPIIHOI'O0 BU3HAUEHHS IIOHATTS <«INTYYHUHA iHTeseKT». OZHMM i3 HMX € Take.

(] .o L. . .
LUTy‘lHI/IVI IHTeNeKT — IIe 1MITallld JIIOACBKOI'O 1HTEeJIEKTY 3a MO0IIO0-

° MOIOI0 TEeXHIUHUX iH(MOpMAI[ilHUX CHCTEM.

Y mroromy 2017 pory €BpomapiiaMeHT, Iepeadadarouyy PeBOJIOMifHI TeM-
U PO3BUTKY PoOOTOTeXHiKM, momaB pesoJorito (P8 TA-PROV(2017)0051) is
PeKoMeHaaIiaAMMY aJisgd €BpOmelchbKOI KOMicii IMomo HOPM IUWBiJIBHOTO IIpaBa
3 pPoOOTOTEeXHIKM, V AKMUX, 30KpeMa, CKa3aHo:

«...p00OTM HOBOTO IOKOJIHHA OyAyTh 3ZATHI amanTyBaTUCA i HaBYATH-
csa. Taki 3miOHOCTI YHEMOMKJIMBIIIOIOTEL IIepeadaueHHs MOBEIiHKU POOOTiB, AKi
3MOKYTh CAMOHABUATHCSA 3 ypaxyBaHHAM BJIACHOTO MOCBimy, a ixX Bsaemomis
3 cepemoBuIleM Oyle YHiIKaJIbLHOIO i HemepembauyBaHOIO ...»

Mposs Mpuknapg

Po3ni3HaBaHHA Ta Cnctemn ronocoBoro MoLwyKky B |HTepHeTi Ta 03By4YyBaHHA
CUHTE3YyBaHHA rofiocy | TEKCTIiB

Po3nisHaBaHHA 06511y OTO- Ta Bigeokamepamu, MOLWYK

Po3nisHaBaHHA 06pasiB
3a enemeHTamu 306pakeHb TOLO

Mepen6avueHHA noTpeb

. «Po3ymHa» peknama B IHTepHeTi
KOpUCTYyBayiB

AHani3 BipTyanbHoro | [loBefiHKa nepcoHaxiB Bifeoirop 3anexHo Bif

cepegoBuLa BipTyanbHOI cuTyauii
AHani3s peanbHoro «Po3yMHi» aBTOMOGinNi, WO NPUIAMalOTb PilleHHA 3anexHo
cepeposuLa Bif, cMTyauil Ha foposi
HaHoTexHonorii

He meHIT 1[iKaBUM i IIePCIEKTUBHUM € ITl€ OAWH TEXHOJIOTIUHUUA HATIPIM.

@ e . o
HaHoTexHonorii (Bix rper. vivog — KapJmuK) — TEXHOJOTi1, 110 ormepy-
° I0Th BeJIUUYMHAMU IIOPSAOKY HaHOMETpA.
HanorexHoJsorii — 1ie TexHoJOrii aTomMapHOro piBHs. BoHU ABIAIOTH

00010 MisKIUCIIUILIiHAPHY 0bJiacTh HayK (Ximii, (isuku, imGopMaTUKU TOIIO).

Iz 2002 pokry sa minTpumku HaijiomambHoro maykosoro ¢gouay CIITA
dyHKIIOHYe XMapHU pecypcHuil meaTp nanoHUB.org, AKuil cTBOpEHO 3 METOI0
COPUAHHA PO3POO0I[i IPOEKTIB y rajly3i HAHOTEXHOJOTIH.
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< § 3. IHdpopmauiliHi cuctemmn Ta TexHonorii

(4 ] I'pyna ¢isukis mig kepiBaunTBom Hapawsza Caiikca e fonka
3 yHiBepcutery Tadrca (CIIIA) crBopuau HaiimeH- En:al(ggma " Monexyna
NN y CBiTi eJIeKTPUYHUI HAHOABUTYH, AKUI CKJIA- | Yo
JaeTbca 3 ofHiel mosnexkynu (puc. 3.4). e X >4

. Migb  06epranna
e Haii6inpm mepcreKTUBHOIO TaJy3310 AJ BUKODPH- Puc. 3.4
CTaHHA HAHOTEXHOJIOTiA BBa’KAIOTh MeIUIUHY. Po3-
po0JIeHO TTPOEKTU Ta 3MOJAEJHOBAHO ITOBEAiHKY HAHO-
poboTiB, 3IaTHUX MaHEBPYBaTU CYAWHAMU JIIOACHKOTO
OpraHiamy IJid JiKyBaHHS HUBKW 3aXBOPIOBAaHb, Ha- b
MIPUKJAJ CKJIepo3y Ta iH. (puc. 3.5). p;,. 3.5

LUTy4yHi HEMPOHHiI Mepexi

MoBoK JIOAWHY € IPUPONHOI0 HEHPOHHOI MeperKelo, AKa CKJIALAETHCA
3 BeJIMUYe3HOI KiJbKOCTi HEPBOBUX KJITHMH — HEHPOHiB, MOB’SI3aHUX MisK CO-
6010. HelipoH IMTy4YHOI HEHPOHHOI MepeKi € CHPOoIeHo iH(popMAaIlifHOIO MO-
IEeJLJII0 HepPBOBOI KJIITHMHMU.

Heiiponna mepeska (Heiipomepeska) — Iie iHdopMmariilina cucrema, 3JaTHA
0 HaBUaHHA. SIK AUTWHA BUNTHCA PO3PIBHATU HA MAJIOHKAX TBAPWH, POOJIAYUMN
BCe MeHIIle TMIOMUJIOK, TaK i HelipoHHA Meperka 3JaTHA BUKOPHCTOBYBATU Ha-
KOIIMYeHuIl JOcBiA. ¥ CBiTi CTBOpPeHO KijJbKa TUIIIB JIOAWHOMIOTIOHMX POOOTIB,
y ToMy 4YwmcJi 3i mTyuyHUM iHTedeKTOM (muB. (hopaarr 1).

@) MNutaHHA A/nA camonepeBipKu

7

. ki ckaamoBi mae Oyab-aAka iH(popmamiiima cucrema?

IITo Take Smart-rexmosorii?

Hasenite mpukmagu Smart-mpucTpois.

fK Bu po3yMieTe MOHATTS «IITYUYHHUN iHTEIEKT»?
IlepesiviTey BigoMi BaM IPOSABU IITYYHOT'O iHTEJEKTY.
ChopmyaoiiTe OCHOBHY OCOOJIMBICTD HMITYUHUX HEHPOMeEperk.

oOUubhwWNR=

@D Brpasa 3
m 1. 3maigite B IuTepHeTi 3HaueHHs IiJIbHOCTI PO3MIIIleHHS HAaIIiBIPO-

BifHUKIB (y HaHOMETpAaX) AJIA BUTOTOBJIEHHA MiKPOIPOIIECOPIiB 3a
CYYaCHUMM TEeXHOJIOTisIMM Ta BBEIITh JaHi B TEKCTOBUU JOKYMEHT.
e ' 2 3’sacyiiTe B IHTepHerTi, AKuil (HasBa i BUPOOHUK) iHGopMaIiiHui Ipu-
.ﬁlw CcTpili (KkoMII’toTep, POOOT TOIIO) yIIepIle CTaB I'POMAJAHUHOM KpaiHU
(akoi i Koym), Ta momaliTe B TEKCTOBUM JOKYMEHT.
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Po3pin 1. IHdopmaLiiiHi TexHonorii y CycninbCcTBi

? Komn’toTepHe TecTyBaHHA

® . BuxonaiiTe TecToBe 3aBHAHHA 3 13 aBTOMAaTUUYHOIO
m' TepeBipKoI0 pe3ysbTaTy Ha caiTi interactive.ranok.com.ua

4. InTepHeT-TexHONOrIT

JlisHaemMocA PO AesdKi iHTepHeT-TeXHOJIOTil coIlia/IbHOro MpU3HAYEHHH.

Beb6-TexHooriT

Poxom mapomxkenHss IHTepHeTy uyacTo HasuBamoTh 1969, a MeHII Hix
3a miBcTOJiTTA [HTEpHET CTAaB OCHOBOIO TIPOTPECy Ta PO3BUTKY CYCITiJIBCTBA.
Crpo0yeMO y XPOHOJOTIUHOMY IOPSALAKY JOCTiANMTH TeHIEeHIIil PO3BUTKY Beb-
TexHoJoriut (puc. 4.1).

2030
Po3po6ka caliTiB, HANMOBHEHHA KOHTEHTOM | MoAepaLlis 34iiICHIOBaTUMY TbCA
KOpWCTyBaYamu 6e3 3HaHHA OCHOB Be6-an3aliHy um HTML.

Mo6inbHuiA IHTepHET NoB'A3yBaTMMe CBIT Ntofel | peyeil. ABTOMaTM30BaHNI
3B'A30K MiX cepBepamu y3roanTb 06MiH iHbopMaLi€to.

CeMaHTMYHUIA, TOOTO OLIHOYHMIA, MoLWYK iHdopMaLii 3a Ti 3HauyLicTio

ONA KOPUCTYBaya. Y3rofxeHe BUKOPUCTaHHA MepeXkeBMX (XMapHUX)
PO3paxyHKOBMX NOTY>KHOCTeN

2020

s N
Mosga TexHonorii CSS, cuctem kepysaHHa cantamm (CMS).

[uHamiuHi caTy po3pobnaTbea GpaxiBLuAMU. KOHTEHT reHepyeTbCA
KOpUCTyBayamu, afie MOAepPYyeTbCA afMiHiCTPaLli€lo canTiB.

PO3KBIT couianbHux Mepex.

AfanTauis canTiB Ao couianbHVX Mepex, MObGIIbHUX MPUCTPOIB, eKpaHiB
i3 Haa3BMYaNHo WinbHicTio nikcenis (Retina).

PO3BUTOK iHTEPaKTMBHOrO 3B'A3KY, MOLUYKOBWX rinepcepsepis TOLWO

2010

2000
\ J

e N
CraTuyHi caiiTu po3pobnsaioTb GpaxiBLi. KOHTEHT reHepyeTbCa agMmiHicTpaLli€to
cantie. CraHoBneHHA npoTtokonis TCP/IP. KnieHT «<maHapye» mepeixelo,
OTpVMYIOUN faHi

\ y,

1990

Nepion e \

SIaLOES ARPANET, USENet, NSFNet — npoTtoTtvinu rno6anbHoi KOMM'oTepHOT Mepexi.

ZACki kA Haykogi Mepexi. CepBep BUKOHY€E KOMaHAW KMi€HTa, KNIEHT OTPUMYE AaHi
1980 IHTEpHETY!

& J

Puc. 4.1
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< § 4. |HTepHeT-TEXHONOTII

XmapHi TexHoorii

XmapHi TexHOJOrii 3a6e31IeuyioTh KOPUCTyBauaM II0-
CTiliHU#I mocTyn OO BigmajgeHux pecypcis (puc. 4.2).

XMapHi TexHOJOTiI mependavaroTh:

°* KOPHCTYBaHHS CepBicaMm TOIIITOBUX CEPBEPIiB;

e 30epiraHHA MmAHUX YV BiAJaJeHUX CXOBHUIIAX:
Dropbox, Google Drive Ta in.;

° BHKOPHCTaHHA oHJalH-momaTkis: Office Web Apps,
Google-Apps Torrio;

* TeJeKOMYHiKarlito 3acobamu Skype, Viber Toro;

°* TIIOIMIMPEHHS 3aCTOCYHKIB IJIs opradisaliii mucTaHIIifiHOI OCBiTH;

°* BUKOPHCTAHHS PECYpPCiB BigmajeHUX cepBepiB AJiA OOUYMCIEeHb Ta iH.

IHTepHeT peuen

Ha mouaTKy TpeThoro THUCAYOJITTA KiJIbKiCcTh (hisMUYHUX ITPUCTPOIB (peueii)
B lHTepHeTi mepeBUINMJIA YKUCJIO0 KOPHUCTYBaUiB.

[ ] IHTepHeT peyell — Ile CYKyIHicTh mig’egqHaHux a0 IHTepHeTYy (i~
BUUYHHUX IIPUCTPOIB — «peueii», OCHAIIEHNX 3acobaMu IpPUAMaHHSI
L 1 mepemaBaHHsA iH(opMaIrii.
IaTepHET peuell 3MaTHUN NPUCKOPUTHU ITPOTPEC Cy- u Lﬂ g
CIiJIBCTBA, OCKiJIBKY CTBOPUTH YMOBU IJsI 3OiACHEHHS »--h
baraTbox IIporieciB 6e3 yuacti Joguau (puc. 4.3). y@ A
............... D

n 3a pmomomoror IHTepHETY KaMmepu Bimeocrocrepe- %
| JKEeHHsA Ta aBTOMOOLIbHI curmaJizaiii uepes mo-

6ibHi HpHCTpOl Cl'IOBlUJ;aIOTL BJIACHUKIB IIpO IIpO- f

HUKHEHHA. BesmisoTHI aBTOMOOiIi IIepecyBaroThCsA “ o
3a MAapIIIPyTOM, pearymoun Ha JOPOMKHIO CHUTYyAaIlifo. Puc. 4.3

3a pisHuMHU JaHUMMU, V CBiTi mo ImTepHeTy mig’emuanHo moHanm 16 Mupn mpu-
ctpoiB. o 2022 pory ix Oyme 29 muapz, 18 — HasexatTumMyThb [HTEpHETY pedeti.

TymaHHi TexHosorii
Me:xki XMapHUX TEXHOJIOTifl POBIIUPIOIOTh TYMaHHI TE€XHOJOTrIi.

[ ] TymaHHMMKU TexHosnoriasMn Ha3WBAIOTH PO3IOijieHe 30epiraHHS ma-
HUX Ta/ab0 mpollec opraHisallii o04YucieHb Mi’K OKpPEeMUMU IUCTaH-
L MiflHO BigmajIeHUMU IITPUCTPOSIMIU.
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Po3pin 1. IHpopmauiliiHi TexHoNOrii y cycninbcTai }

Ha BigMiHy BijJi CKOHIIEHTPOBAHUX «XMapHWX» CEPBEPIiB TAKMUX TiraH-
TiB, K Google, Apple, Microsoft, Intel Toro, y TymMaHHHUX TeXHOJOTiAX aHi
Ta/ab0 o0UMCIeHHsS He MAlOTh IEHTPaIiB0BaHUX CEPBEPiB, a PO3IOPOIIeHi, Haue
TyMaH, MidK Oessiuuio Bimmasenux mnpucTpoiB. Ile mosBoJisie HagiiiHiie sa-
XUCTUTHU (Palijii JaHUX BiJ| MIEPEXONJIEHHA 3JIOBMUCHUKAMMU.

TymaHHI TeXHOJOTl CIPUAIOTL PO3BUTKOBI IHTEepHETY peueti. Beairiu KirieHT-
CbKHUX KOMII'IOTEePiB, 00’¢IHAHNX 3aBIAKN TYMAHHIM TEXHOJIOTisIM, MOBOM yTBO-
PIOIOTH MOTYKHHUI BIpTyaJbHUH CYHNEPKOMII'IOTEDP i3 MiJbIOHAMM IIPOIIECOPiB.

HifiICBKOr'0 yHiBepCHUTeTy AJs aHAIi3y Iu(pPOBUX SAHUX, OTPUMAHHUX Bif
CHUCTEMHU PaJioTeIeCKOIIiB, i3 MeTOI0 IOIITYyKY II03a3eMHOl ImBijisarrii.
Hoctyn mo mpoekty 3a mocunaHHaAM setiathome.berkeley.edu

P> B/I0KuYelH Ta KpUNTOBa/OTA

TymanHa TexHOJIOTiA 30epeKeHHA NaHUX Mae€ Has3BY O/l0KYelH (Bim aHIUI.
block — 650K, chain — nanmior). OcHOBHA BiAMiHHICTE i ImepeBara Taxkoi Tex-
HOJIOTiI IIoJIsAiTae B TOMY, IO JaHi 30epiraroTbcs He B OKPEeMOMY Miciii — ix
pPO3MOiieH0 MiMK THUCAYAMU KOMII'IOTEPiB Mepe:ki [HTepHeT.

Bukopucranusa OJIOKUEHY SK OCHOBM BCiX OyXraJTepChbKUX OIlepallii
CIPUAJIO BIIPOBAKEHHIO TaK 3BAHOI KPUIITOBAJIOTH.

KpunroBamora — 1e mudpoBa iHTepHeT-BAJIOTa, KA He 3aJIe}KUTh Hi
Bif ypAaniB, Hi Bixg (iHAHCOBMX yCTAaHOB i He MOXKe OyTH PO3APYKOBAHA Yy BU-
rani kynop. Ha ceorogui ocHOBHMMEM KpunroBayioraMu € 6iTkoin (Bitcoin)
Ta edipiym (Ethereum)

y 2009 pomi i Tomi mpaKTMuYHO Hiuoro He KoIilTyBaJja. AJie Ha KiHelb
2017 pory BapricTh omHOoro GiTKoiHa cramoBmia Ogusbko $20 000. 3a
ingopmartriero Buganua Quartz (CIIIA), Caroci Hakamoro y 2017 porri
yBifiII0OB [0 IIiBCOTHI HaibaraTminx JIOAEH CBiTy.

IHTepHeT-6aHKiHr

Yuwm imdopmalliino 6iJbIll PO3BUHYTOIO0 € KpaiHa, TUM
MeHIIle TOTiBKOBUX T'porreili mepedyBae B o0iry. Cworoxmmi
JKoIeH OaHK CBiTy He MOiKe 00ifiTHcsa 0e3 HaJaHHS eJIeKTPOH-
Hux mocayr (puc. 4.4). YrpaiHcbKi OaHKH 3000B’s3aHi Ha
CBOIX cadiTax HamaBaTu iH(OpMAIIiI0 Ta IOCIYTHW, BU3HAUEHI
YMHHUM 3aKOHOAABCTBOM (30KpeMa, 3akoHOM YKpaium «IIpo
0aHKM i 0OaHKiBCBKY IisiIbHICTBH», cT. 56, 69). Puc. 4.4
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< § 4. InTepHeT-TeXHONOriT
[ ] I . . .
HTepHeT-0aHKIHr — 11e Iijgomo0oBe HagaHHSA OAHKIBCHBKUX IOCJIYT

° KJieHTaM uyepe3 IHTepHeT.

3azBruuail 0aHKM IIPOIOHYIOTH TaKi iHTepHeT-TIOCIyIHU:

°* HamaHHa iHdopMAaIllii IpPo paxyHKHU, MEIO3UTH, KPEOUTHU TOIIO;

* IIaTeXi B Me)KaxX KpalH! UM Mi’KHApPOTHI IJIaTeKi;

* MiAKJIOUEHHS OOJAaTKOBUX IIOCIAYT (Sms-OaHKIHT, Aemo3uTu Ta iH.);

* omjaTa KOMYHaJbHUX IIOCIYT, MOOiJBHOTO 3B’A3KY, IHTEpHETY TOIIO;
* 3aMOBJIEHHS Ta OIlJIaTa TOBApiB i mocayr (KBUTKU, TOBAPU IIOIITOIO);
* 0OJIOKYBaHHA KapTKH KJII€HTOM.

IHTEepHeT-MapKeTUHr

IIig uac poboru B IHTEepHETI JOCUTHL YACTO MOBOAUTHCS CTUKATHUCS 3 pe-
KJIaMOIO PiBHOMAHITHMX TOBAapiB Ta HOCJYT.

e IHTEepHeT-MapKeTNUHr — IIe Mepe’KeBa MifAJbHICTH, AKAa CIIPAMOBaHA

® Ha TOIMYyJISPU3allil0o TOBapiB abo MOCJYTr i3 MeTOI0 IPOJaKy.

VYei cyuacHi Komepriiini Kommanii, iHTepHeT-MaraswHH TOIIO MAalOTh
B IHTepHeri cBiii caiiT, Osor um crTopiHKy. OgHAK HEIOCTATHHO CTBOPUTHU
BJIACHUII MEPEKeBUIl pecypc i HaAIOBHUTH #Oro KoHTeHTOM. [lnsa 3abes-
meveHHs B30iJbIIIeHHA IPOAAKiB 1 3pOCTAaHHA MOMYJSPHOCTI KOMIIAHiA Mae
3afiMaTUCh iHTEPHET-MAPKETUHTOM y BUIJIAAI PO3IOBCIOAKEHHS Pi3HOTO pOOYy
peKJiaMu, IPOCYBaHHA caiTa, BUBUYEHHSA IOIUTY TOIIIO.

AapkHeT

OKpiM BCeCBiTHBO BiJOMUX MEpPEyKeBUX TEXHOJIOTii
iCHYIOTHL MEHIII BifioMi, HATPUKJIaJ dapKHET, a00 TeMHA
mepeska (Bim auri. dark network) — mpuUxOBaHaA BCECBiT-
HS KOMII'IOTEePHA Mepe’ka, AKa 3a3BUYail BUKOPUCTOBYE
HeCTaHAAPTHI MpoTokogu oOMiny manumu. I[[apkHer 6a-
3yeThCA HA TUX CAMUX alapaTHUX CKJIAJOBUX i KaHAJax
3B’A3KY, 1Mo I IHTepHeT, ajile BUKOPUCTOBYE CcHeIliaJIbHi
nporpamui sacoou (puc. 4.5).

Caixg mam’atatu, M0 AapKHET MOYKEe CIPUATH SAK JeEeTaJbHUM HaMipam
(3axmCT Bij MOJITUYHOTO IlepeciiflyBaHHA Ta iH.), TaK 1 MPOTU3aKOHHUM (iH-
dopmarrifiai 3J0YMHI, PO3IOBCIOMKEHHS 3a00poHeHUX ToBapiB Ta im.). Ko-
pucTyBauaM AapKHETYy MOTpiOHO OyTu obepesKHUMU, IIO0 He cTaTH 00’€KTOM
HeJIeTaJIbHOTO BifleocmocTepeskeHHs, XaKepPChbKUX Ta BipyCHUX aTaK TOIIO.

Puc. 4.5
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Po3pin 1. IHpopmauiliiHi TexHoNOrii y cycninbcTai }

MuTaHHA g/aA camonepeBipKu

o
1. ¥ uyomy BigmimmicTs TexHouoriit Be6 1.0 i Be6 2.0?
2. Illo sBasie coboio InTepHer peueii? HaBemiTh mpuKJIamu.
® 3. VY uomy BiAMiHHiICTH TyMaHHUX TeXHOJIOTiH BiZ xMapHUX?
" 4. Yum KpPHUITOBATIOTA BiIpiBHAETHCA Bij 8BHUAHHOI?
5. $ki mocayru BigHOCATH OO iHTepHeT-OAHKIiHTY?
6. IlepesiuiTe BijoMi BaM IpPOABHW iHTEepHET-MapKETUHTY.

BnipaBa 4

1. BukopucroByrouu BinmoBiguuit cepsic (HanpukJaan, Google Earth) «mo-
MaHApYyIiTe» BYJIUISMHU II€BHOTO HACEJEHOTO IIYHKTY. «3aliTh» 10
Kage, My3er0, BOK3aJy TOII0. 3p0o0iTh CKPiHIIOT IIpUMilleHHs i 36e-
PeXiTh Yy DOKYMEHTI.

2. 3HaimiTe i BigKpuiiTe roJoBHY cTOpiHKy caiita Omamdbanky YKpa-
iHM Ta 3aIluIIliTh y TEeKCTOBHH MAOKYMEHT, AKi IOCIYyrm iHTepHeT-
OaHKiHry BiH Hajae, 3a3HauTe B OyKKaxX IIOCUJAHHS Ha CaUT.

3. 3Bmaiigite B InTepHeri caiiT i3 KymiBii aBTOOyCcHEHX, aBia- abo 3a.is-
HUYHUX KBUTKIB i1 3iliCHITH IIpoIlec 3aMOBJIEHHA KBUTKA (0 MOMEHTY
OILJIaTH) [Js MPOI3Ay MisK OyAb-IKMMHK MicTaMH YKpaiHu YU CBITYy.
3po6iTh CKpPiHIIIOT i BcTaBTe y cBiii Google-gOKYMEHT.

4. 3’acyiite B IaTepHeTi, AKI MOMKJIMBOCTI Ii cepBicHM MOMKYTH OyTH I0-
CTYIHUMHA 3aBAAKUN TexHojorii Be6 4.0, i 3amuimriTh y JOKYMEHT.

Komn’toTepHe TecTyBaHHA
BuxonaiiTe TecroBe 3aBHaHHS 4 3 aBTOMATHUYHOIO
TepeBipKoio pesyabTaTy Ha caiTi interactive.ranok.com.ua

2= v i

5 Indopmauiiiva 6e3neka

I3 xkypcy 9 KJyacy BaMm BifioMi ocHOBHU iH()opMAaIliiiHol 6e3meKu Ta IPUUNHUI
BUHUKHEHHs iH(GopmarniiiEux 3arpod. [[isHaemocs, sAKi Ile pUSUKU YaTYIOTh
Ha KopucTyBauiB IHTepHeTy, Ta AK IMUX PUSUKIB YHUKHYTH.

3axuweHicTb iHpopmauiiHOi cucTemun
PosBuror comianpaumx IC i cycmizmbeTBa B IIiJIOMY HEMOMKJIUBUUA 0e3 BU-
KOPHCTAaHHA HAMiWHUX i saxumienux TexHiunumx IC.
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< § 5. IHdopmauiiHa 6e3neka

[ ] IHpopmaLiiHa Ge3neka — Iie CYKYIHICTH 3aXOMiB IJA 3aXUCTy iH-
dopmarliinoi cucteMu B IIJIOMY BiJf BUIIaAKOBUX a00 HABMUCHUX
THOIITKOAKEHb Ta HEeCAHKI[IOHOBAHOT'O IOCTYIIY.

Texuiuny IC BBa:kaloTh 3aXUINEHOIO, AKIIO BOHA MOKe 3a0€3IIeUnTU 0-
CTYIHICTD, IiJicHiCcTS Ta KoH(pimeHifinicTs ingopmaliii. Posrisaemo Tabauiio.

YNHHUK O3HaueHHsa Mpuknapg
be3snepewkogHui Ta OCHOBOMONOXHWI YNHHUK Yy cucTemax
CBOEYACHUI JOCTYN [0 KepyBaHHA BUPOOHNYMM MpOLIecoMm,

Joctyn- | iHpopmaLii noBHOBaXHMX TPAHCNOPTHMMYK 3acobamu Ta iH. Baxnusuin

HIiCTb (aBTOpM30BaHMX) KOPUCTYBAYIB | Nif YaC KOPUCTYBaAHHA iHGOPMaLINHIMM
ab0 cBO€YACHUN 0OO6MiH pecypcamu BeSIMKOIO KiNTbKICTIO Nlogei:
iHpopmaui€eto Mix HUMK npoJax KBUTKIB, 6aHKIBCbKi Mocnyru

AV MKNTTEBO HEOOXiIAHMI YNHHUK MPU CTBOPEHHI
CTinkicTb 0O BMMNAgKoBOro . .
NiKapCbKMX 3acobiB, NiaHy NpoBefeHHs
LlinicHictb abo HaBmucHoro MeLoNYHUX npouen opraHisauii BUpoOHU
’
NMOLIKOAMKEHHA P P, op P
. . 4YOro npouecy TOLO, NOPYLUEHHA AKNX MOXe
Y/ HECaHKLiOHOBaHMUX 3MiH . L
NpuU3BeCT OO0 CepMO3HUX HacnigKiB

BaXNMBUIA YNHHUK ANA onpauoBaHHA
NepCcoHanbHMX JaHWX i HAAaHHA JOCTYyMy
[o 6a3 faHux meanyHux, 6aHKIBCbKIX,
MPaBOOXOPOHHMX Ta iHWWX MPUBATHUX

i AepXKaBHUX CTPYKTYpP, COUia/ibHUX Mepex

Hoctyn go iHbopmadii Tinbku
KoHdigeH- | kopncTyBayam, a Takox
LifHIiCTb | nporpamam, npouecam,
AKI MalTb Ha Le npaBo

JIN 3 «POBIIMPEHUM CIHEKTpPoM». DesmeuHa mepezna-
Ya paJioOCUTHAJIIB TapaHTYEThCSA MOCTIHOIO 3MiHOIO
yacToOT mepemaBaHHA. Llsg TexmHojoria pospobJieHa
B 1942 pomi ascrpitikoio I'exsiroro Kicmep (Texi
Jlamap) Tta amepukxauiiem [:xopm:xem AmHTelJoM
(puc. 5.1). Texmonoria Wi-Fi 3abesneuye mepemaBau-
HA UMPOBUX JAHUX PaZiOKaHAJIaMU.

E/neKTpPOHHMIA Mignuc

HJia 3axmcTy maHUX Tig yac ImepemgaBaHHSA [HTepHETOM MOMKHA CKOPHUCTA-
THUCS €JeKTPOHHUM IIU(MPOBUM IIiJITUCOM.

[ ] .. . . .
EnektpoHHun nignuc — e mudpoBUUl aHAJOT 3BUYANHOTO IIigmu-

° cy. Hum moskHa s3acBigumTy OyAb-IKi JOKYMEHTH.

25

MpaBo ans 6e3onnaTHOro po3milleHHs NiapyYHUKa B Mepexi IHTepHeT mae
MinicTepcTBO OCBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHcTUTYT MoaepHisauii 3amicTy ocBiTu https://imzo.gov.ua



Po3pin 1. IHdopmaLiiiHi TexHonorii y CycninbCcTBi }

Enexrporuit nudpoduit nignuc (puc. 5.2.) 3acBiguye mpuHa-
JIeXKHICTh JOKYMEHTa IeBHil (isumuniii abo ropuaudHiii ocobi Ta
rapaHTye IIiJIicHICTh i KoHpimeHITiMHICTDL iH(pOpMaIii, axa y pasi
nepenaBaHusa mudpyerbesa. CeprudikaT Ha MTiATBEpAKEHHsS BJjac- ¥
HOTO IU(POBOTO IIiIITUCY MOXKHA OTPUMATHU B IeHTPi cepTudikrarii Puc. 5.2
KJIIOUiB ITiCJIsI TIOAAHHSA 3aABU Ta IMaKeTy JTOKYMEHTIB.

BilacHMKY um BJIACHUIII TAKOTO IIiAIMKNCY HAZalOThCS ABa ITU(PPOBUX KJIIO-
yi — BigxpuTuii i saxpuruii. 3aKpUTHIl KJHOUY 30epiraeTbcAd B KOPHCTyBaua
Ha 30BHIIIHHLOMY HOCi€Bi gaHMX ab0 B KOMII'IOTEPi Ta € iHCTPYMEHTOM MmJId
mignucy JOKyMeHTa. BiIKpuTuii KJHOUY € Y BiJIbBHOMY JOCTYIIi.

CTBOpeHHA maponis

PeecTpyrouncs Ha caiiTax (CTBOpPIOIOUM OOJiKOBHIT 3ammc), HAM 3aBXKIU
JTOBOOUTHCSA CTBOPIOBATH MAaPOJIi IJd 3aXUCTy KOH(MIAEHIINHUX JaHUX.
JJis cTBOPEHHS HAMIMHOTO IIAPOJIA CJil HZOTPUMYBATUCA TaKUX TIPABUJI.
° He BukoOpucTOByliTe AK IapoJii cBoi BJyacHi (abo pigHMX uwm apyasiB) im’d,
mpisBuinie, iHimiaam, gaTy HapomKeHHA, HOMEPHU TeJe(OHiB TOIIO.
ITapons mMae OyTu OOBXKMHOIO He MEHIIE HiK 8 CHMBOJIIB.
e  (OO00B’A3KO0BO KOMOiHYyIiTe B IIapoJii MaJi i1 BeJuki Jyitepu, mudpu, posmi-
JIOB1 Ta iHIIi 3HAKWH.

Q SAxio grogmHa 3abysa CBill mapoJib, Horo MmoTpiobHO Bif- \/ \./\"
. HoBmTH. AGO 3MIHHTH — 3 MipKyBaHb Oesmexu. Bapro \/\/ \,
CTBOPUTU HAIiMHY OCHOBY IIapoJjis Ta B IIEBHOMY MiCIIi \/ @\’
(ma mouarKy, B cepefuHi abo B KiHI]) ZOZaBaTH OHAKH o = \0“\/
IoTOYHOro cawra (puc. 5.3). Puc. 5.3

3axucT Big 31amy

OkpiM mapoJiiB, 3aXUCTUTU BiJ 3aMy OOJIIKOBMUI 3aIlmC JOIIOMOKE TakK
3BaHa 6azamopaxkmopHa asmopu3iayis Kopuctysada. [[J1sg BXOIIKEeHHs 0 BJac-
HOr'O O0JIIKOBOI'O 3aIIMCy CBOIO 0CO0Y JOBOAUTHCS IiATBEPAKYBATU YBEICHHSIM
OCHOBHOT'O MHapoJis, CKaHyBaHHAM QR-Komy, BigmoBimmgio Ha O3BiHOK, yBeIeH-
HSIM OJHOPa30BOI'0 KOAy i3 SMS-mIoBifoMJIEHHA UM iHIITKM CIOCOOOM.

nii Google-akayHTy, yBilfiTh A0 cBOro 06JiKOBOro 3ammcy Ta Iepe-
WOiTh HA BKJIAOKY:
MeHio 888 — Min obnikoBumii 3anuc — Bxig B o6nikosuin 3anuc Google.

Oco06JIMBOro 3HAUEHHS 3aXMUCT Bifg 3jaMy HabyBae B yIpaBJiHCBHKiii, 3a-
KOHOJZABYill, TPAHCIIOPTHil, MegnuHiil, OaHKiBCBbKill cepax TOIIO.
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< § 5. IHdopmauiiHa 6e3neka

IHTepHeT i ocobucTicTb

OxkpiM MOKJIMBUX 3arpos3 iHdopMallifiHiii 6esmerli, Ha KOPHCTyBadiB ua-
TYIOTh PUSUKH, CIPUUYNHEHI IPOHUKHEHHAM |HTepHeTy B IMOBCAKIEHHE JKUTTH.

[ ) IHTepHeT-3aNeKHICTb — IIe NCUXiuHe BiAXUWJIEHHS, 1110 IPOABIAETHCA
B HaB’A3JIMBOMY OasKaHHi BBiliTu mo ImTepHeTy Ta XBOpOOJUBiH He-
L 3JaTHOCTL BUAaCHO BUUTH 3 HBOTIO.

CroromHi geski JII0OAM HACTIJIBKK 3aXOILIOIOTLCSI BipTyaJbHUM IIPOCTO-
poMm, IO 3aMiCTh PeaibHOTO KHUTTSA IIOYMHAIOTL BigmaBaTu mepeBary Kibep-
peayibHOCTi Ta TPOBOAATH 3a KOMII'IOTEPOM nOy’Ke Oararo udacy. 3a pisHUMU
IOCJTisKeHHAMY, y cBiTi 61mus3bKo 10 % KopucTyBauiB € iHTepHET-3aJIe:KHUMU.

P> IHTepHeT-couiomaHis G ﬂw--x-.-,ﬂzml
. . o 1

IaTepHeT-colioMaHiga — XBopoOJiBa moTpeda B IIOCTiii- W‘ @. vuﬁfz"
HOMY CILTKYBAHHi B COIliaJbHHUX MepeskKaX, iHTepHeT-CIigb- ‘a,._e?wogg a{:
HoTax ToIo (puc. 5.4). aceer “lck"@
- @]
SKII0 KOJI0 CHiIKyBaHHA JIOAWHU CKJIAAAIOTh B OCHOB- ¥ Zonad

HOMY BipTyaJibHi Apysi, Hag IIUM BapTO 3aMUCJIHUTUCH. Puc. 5.4

P> Irpomatis

Irpomania — 1e HaaMmipHe (IIaTOJIOTiUHE) 3aXOIIJIEH-
Hs a3apTHUMH Ta/a00 KOMII'IOTepHUMHU irpamu (puc. 5.5).

JlrogmHa 3 irpoBOIO 3aJEKHICTIO BTpPavae KOHTPOJb
HaJ co0o0, He 3[MaTHA BUYACHO 3YINWHUTHU TPy, & KOJIW He
rpae, TO MOCTiHO 06AyMye€ TaKTUKY I'PU TOIIIO.

TaskeHHaM. Tak, OaraTroroguHHuii ousarn-ceanc rpu B World of Warcraft
y sxk0oBTHi 2005 pOKY MOBiB KMTAMCHKY IITKOJSAPKY M0 BUCHAKEHHA 1 cMepTi.

P> Beb6-cepoinr

Beb-cepdiur (imTepuer-cepdiHr) — IIe IIOBepXHEBE
O3HaAMOMJIEHHA 3 iHTepHeT-caliTaMu Ta cTOpiHKamu Bce-
cBiTHLOI maByTuHu (puc. 5.6).

Biacue BeG-cepdiHT He € iHTepHeT-3ajekHicTiO. Pa-
30M 3 TUM HaJMipHe 3aXOILJIEHHSA HUM MOJKEe IPU3BECTH
o0 HemepeOOpHOI MOTpebr B MOCTIHHOMY HaKOIWYEHHi
iadopmariii, 6e3ynMHHOMY 3aBaHTaKEeHHi <«IIOTPIOHUX» Puc. 5.6
daiimiB ToIIIO.
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P> Tponinr

Tpouinr — 1e myOJaikallisg MoBiZOMJIEHL i cTaTeill NPOBOKAIIIHOTO Xa-
pakTepy, III0 MalOTh Ha METi PO3TMAJUTU KOHQMIIKT MiK umrauyamu Ta/abo
CIiBPO3MOBHUKAMU, BPAa3UTHU Ta/ab00 BUKJIUKATU HETraTUB-
HY 3BOPOTHY peakIiito (puc. 5.7).

Croinkyiounck B IHTepHeTi, KopucTyBaui IIOBUHHI
maM’siTaT¥ MPO MOKJIMBICTH HABMUCHUX ITPOBOKAITiM iH-
TEePHET-TPOJAMHU I He pearyBaTH Ha IXHi JoIucu, CTpPU-
MyBaTH CBOI eMOIrii.

IHpopmauiiiHa 6e3neka agepKasu

IIponuKHeHHA iHPOPMAIIMHUX TEXHOJIOTiNl B yci chepu KUTTA yKpain-
CbKOI'0 CYCIIiJIBCTBA IIPMBEJIO JO TOrO, IO HEBiJ €MHOI YMOBOIO HAaIliOHAJHHOI

3axumienicTy HamioHaJabHUX IC, OKpIiM y:Ke BijoMMX BaM TPaZUIiNHUX
3aco0iB i meroxiBs, mepenbauyae pPo3poOKy ¥ BukopucTaHHA TexHiunmx IC BiT-
YM3HAHOTO BMPOOHUIITBA 3aIJd 3MEHIITeHHs 3aJIe’KHOCTI aep:KaBU Bin iHo-
3eMHUX BHUPOOHUKIB KOMII'IOTEPHOI i TeJeKOMYyHIiKamifiHOl TeXHiKH Ta IIpo-
rpaMHOTO 3abe3neueHH.

P> IHTepHeT i AepKaBHa MoBa

MoBa — mHaliBa)KJIUBiIINi 3acid cHiJIKyBaHHSA JIIOAel
i sabesmeueHHA iH(pOPMAIITHMX TPOIECIB Yy BCiX Tamyssax
Cy4YacHOTo cyciijbcTBa. MoBa HEpO3pPHBHO TOB’A3aHA 3 pe-
aJIbHUM JKUTTAM, TOXK JeZatii OijbIlle iHIIIOMOBHUHX CJiB
(puc. 5.8) MOTPANJIAIOTH IO CJIOBHUKIB YKPaiHCHKOI MOBH.

(aHrI. coach) — TpeHep; «TbIOTOP» (aHII. tutor) —
pemerurop; «@acuiairarop» (ammi. fascillitator) — 1mo-
CepemHUK; «eaBaisep» (aHII. adviser) — KOHCYJIb-
TaHT; «MEHTOpP» (aHIJI. mentor) — HaCTaBHUK.

Coinkytounch B [HTepHeTi Ta BuBUaiouu iHO3eMHY MOBY, He 3a0yBaiiTe IpO
yucToTy pigHOoi mMoBu. HamaraiiTeca He BXKUBATHU iHIIIOMOBHUX CJIiB i CJIOBO-
cnonyuyeHb (abo oOme:kyBaTm iX KiJIBKiCTh) 3a HAsSBHOCTI BiANMOBIAHUKIB mif
yac HaBYaHHS Ta B IIOOYTi.

YKpaiHChbKUX BiAMOBITHUKIB MJIA iHIIIOMOBHUX CJiB.
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@) TMutaHHA Ans camonepesipKu

9.

Konu imdopmaliiiina cucremMa BBasKa€ThCA 3aXUIINEHOIO?

Hasenits mpuxkiaagu imdgopMaiiiHUX CHUCTEM, IJIA AKUX Oy:Ke BaK-
JUBUM UMHHUKOM € AOCTYIIHICTH iH(popMarii.

Awry imdopmarrito HasmBaoTh KoH(DimeHIIitiHOIO? HaBexiTs mpukaaau
Takol iHgopmarrii.

fx Bu posywmiere cyTHicTh mudpoBoro miamucy?

I3 woro ckJamaeTHCA MOMKJINBICTE BUKOPUCTAHHSA IU(PPOBOro Iigmucy?
ChopmymatoiiTe BioMi BaM IpaBuUJia CTBOPEHHA HAAiNHOTO IApOJIIO.
SAxuMu npaBmJIaMuU KOPUCTYETECH BU?

IITo aBnsie coboro GaraTodaKToOpHA aBTOPM3AIisa?

HasBiths Bimomi Bam Buam iHTepHeT-3ajiekHOCTi. IloscHITH, AK BOHU
IPOSABIAIOTHCA.

fAxa mera Tposmiury?

10. fIx morpibHO pearyBaTu Ha TPOJIiHT?

11. Koy B:KMBaHHS iHO3eMHUX CJIiB B YKPaiHCBHKili MOBi € HebarkaHuUM?
12. HasemiTs mpukJIagy HEOOIiJIBHOTO BXKUBAHHS iHO3eMHUX CJIiB.
Bnpasa 5

1. IlpugymaiiTe HaZifiHy OCHOBY [OJId IIapOJis, AKWil MOKHAa Oysa0 6 BU-
KOPHMCTOBYBaTU AJIA aBTopmsarii Ha OaraTrox caiitax (3anucysamu
OCHO8Y Napoas 68 00KYMeHm He NOmpioHO).

2. 3’AcyiiTe W 3aNUIIITh y TEKCTOBUU JOKYMEHT Ha3BY aHTUBipyCHOL
mporpaMu, Ky BCTAHOBJIEHO Ha BAIIIOMYy KOMII'IOTEpPi, a TaKOX JaTy
OCTaHHBOI TepeBipKU (CKaHyBaHHSA) CUCTEMU Ha Bipycwu.

3. 3uailigith B IHTepHeTi «3arajbHy AeKJapallilo MpaB JIOAUHU» Ta CKO-
mitoliTe B JOKYMEHT CTaTTIO, V AKil ileTbcs PO HEJOIMYyCTUMICTh He-
IPaBOMIPHOT'O BTPYYaHHA B OCOOMCTE Ta ciMeiiHe KHTTS I'POMAH.

4, TlomipkyiiTe, CKiIbKH B cepeIHLOMY Yacy Ha J00y BH IIPOBOAUTE 3a
KOMIT'IOTE€pOM i, 30Kpema, B IHTepHeri. SIK Bu BBasKaeTe: Iie 6ararto
yacy uu MaJio? 3amuiIiTh, III0 caMe i YoMy Bac IpuUBaOJIoe B Kibep-
mpocTopi (COiJIKyBaHHA, irpu, HABUYAHHA TOIIO).

5. 3uangite B IHTepHeTi ToiymMaueHHA caiB «huym» i «peik». Arumn

Komn’toTepHe TecTyBaHHA

YKpPaiHCbKMMHY BiAHOBiZIHUKAMM iX MOKHA 3aMiHUTU?

b

BurkonaiiTe TecToBe 3aBIAHHA D i3 aBTOMATHUYHOIO
TepeBipKoI0 pe3yabTaTy Ha caiiTi interactive.ranok.com.ua
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6. Ocsita B IHTepHerTi

Hwuni MoxIMBOCTI iHTEpPHET-OCBITH 3HAUHO PO3IIHPUJINCS.

Komn’toTepHo-opieHTOBaHi 3acobu HaB4YaHHA

ArmaparHi Ta nmporpaMHui 3acobu, IpuU3HaUeHi IJIs 3aCTOCYBaHHS BUKJAga-
yaMu, yUHAMHU (CTyAeHTaM1) y IIpolleci HaBYaHHA abo creljiajicTaMu OKpeMux
rajyseii HA3MBAIOTh KOMII'IOTEPHO-OPi€eHTOBAHUMH (200 €JIeKTPOHHMMH) 3aCO-
0aMu HaBUYaHHSI.

Mathematica, MathCAD, Scilab Ta iH.

Teomerpis: MakeT guHamiuHOi reometpii DG, The Geometer's Sketchpad,
GeoGebra, Cabri Ta iH.

®disura: BipTyanbHa ¢isnuHa nabopatopis, bibnioteka enekTPOHHWUX HAOUYHO-
cTen Ta iH.

IHTepHeT-HaBYaHHA A/1A LIKOAAPIB

Jlo oCHOBHUX BHiB €JIEKTPOHHUX OCBITHIX pecypciB HaJeKaTh €JEKTPOH-
Hi MOCiOHMKM, 3ac00M KOHTPOJIO 3HAHBb, €JIEKTPOHHI IPaKTUKyMU, eJIeKTPOHHI
IOBiIHVMKYM (EHIMKJONEAil, CJIOBHUKMU, KapTu, xpecroMmarii Toro). [fomomortu
B HaBUAHHI MOMYTh iHTepHeT-KypcHu, BebGiHapu, popymu ta iH. IcHye Garato
camTiB, IKi JOIIOMaralmTh YUYHAM Yy BUBUEHHI MIKIJIBHUX HpPEIMETiB.

(2 ] Vrpaincska moBa: ukrainskamova.com, ukrlib.com.ua Ta in.
Inosemui moBu: lingualeo.com, memrise.com Ta im.
disuka: physics.com.ua, gutpfusik.blogspot.com Ta in.
Ximia: chemistry.in.ua, ptable.com Ta im.

Maremarura: formula.co.ua, onlinemschool.com Ta im.
Icropia Ykpainu: history.org.ua, litopys.org.ua Ta iu.

(3 ) Ha puc. 6.1 masene-
HO TOJIOBHY CTOPiHKY
YKp/li6 — caiiTa Haii-
OinpImoi 6i6ioTeKn
YKpalHCBhKOI JiTepa-
TYPH.
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IHTEepHeT-KypcH

JlfomuHa TparHe BUMTUCSA BIIPOAOBXK yChOro »KUTTsA. IIpoTe choromui cu-
cTeMa BUIIOL i mpodeciiiHOI OCBiTH IIle He JOCTAaTHLO CBOEYACHO pearye Ha
MOABY HOBHUX CIIeIliaJibHOCTel, oco0suBo B IuTepHeri. IcHye Oessiu KypciB i3
Be6O-mU3aiiHy, porpaMyBaHHSA, MapKeTHHTY, KomipaiTwHry Toimo. IIpoBimmHi
YHiBEPCUTETHU CBIiTY CTBOPIOIOTH CBOI iHTEPHET-KYPCH.

o SgafiTiu N[OTPiOHI Kypcu [OIOMO- @ it
. JKYTb Taki Bifomi iHTepHeT-pecyp- d Learn
. cum, ax Coursera.org, FutureLearn.com, WW

EdX.org, coursebuffet.com (pmc. 6.2). Puc. 6.2

Koau morpibuuii Kypc sHaiifeHo, CJIig 3a- PH%}METHEUE .
OUCcATUCS Ha HHOTO, OTPUMATH MaTepiaju, BUU-
TUCSHA, IIPOXOAUTU OHJIAMH-T€CTYBAHHS TOIIO. 3a
pesyabTaTaMU HABUAHHS IIJIATHO YU 0E3KOIIITOB-
HO HaJA€ThCS BiAmOBimHUIT cepTudikar.

Lluknin kypeie

NianpueMHULTED FpeMagaHchya
ocelta

COBUX OHJAMH-KypciB Prometheus (puc. 6.3).

I_[eI/I IIPOEKT Hajae Oe3KOIITOBHUI [OCTYII T T_ﬁ':&%m
0 YHiBEPCUTETCHKUX KYPCiB yciM oxoumm, 'ﬁni';:\f-- R
a TAKOK IIPOMOHYE KYPCHU AJIS IIiATOTOBKU i

o 3HO. Puc. 6.3

AncTaHuiHa ocBiTa

OcTaHHIM YacoM 3pOCTae MONYJIAPHICTh AMCTAHNIiHHOrO HaBYAHHA. Moro
ocuoBoio € IKT, axi HamamTh MOKJIUBICTh YUACHUKAM HaBYAJBHOTO IIPOIECY
HaBUaTH I HaBUATHCh Ha BiacTaHi. Biabplme misHaTucA mpo Iie MOYKHA 3a II0-
cunaHHAM https://mon.gov.ua/ua/osvita/visha-osvita/distancijna-osvita

IIpaBa Ta 000B’sI3KM YUACHMKIB HABUAJBLHOI'O IIPOIleCy B YKpaiHi peryiioe
ITono:xenHsa mpo AUCTAHIIIWHY OcBiTYy Ta KOHIeNIia po3BUTKY AMCTAHITIAHOI
ocsitu. Tepmin HaBuaHHs Ha 0asi cepeaHBOI OCBiTH CcTaHOBUTL 6 POKiB, cepen-
HBOI TIpodeciiinoi ocBiT — 4,5 POKY, BUINOI HEIOPUUYHOI OCBiTH — 3 POKH.
Ilicna 3axkiHUYeHHSA HAaBUAHHSA CTYAEHTH OTPUMYIOTH BiAmOBigHI cepTudikaru.

CyyacHUII PUHOK OCBiTH IIPOIIOHYE MIJIsA HABUAHHS MWCTAHILINHO:

* ekcrepHaT (Ha 6as3i caMoCTiiiHOTO BHUBUYEHHS MaTepiaty);

* BUKOPUCTAHHA MYJLTUMEIIMHUX IIPOrPaM;

°* HaBYAHHA B YHiBEPCHUTETi; CHiBIpAaIlI0 MiK HABUAJbHUMU 3aKJIaJaMU;

* aBTOHOMHIi OCBiTHi ycTaHOBM Ta HaBYAJbHI CHUCTEMU.
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CTBOM OCBiTH i HayKM YKpaiHW, MOKHA MEPErIAHYTU 3a ITOCUJIaHHAM:
http.//vnz.org.ua/dystantsUna—oswta/tsentry—do

Posrianemo meTasJbHO mepeBaru W HEOOJIKU AUCTAHIIIMHOTO HaBUAHHA.

MNepeBarn AucTaHLiiHOI OCBITU

CymicHicTb

Mo€fHaHHA HaBYaHHSA i3 POOOTOIO, BiAMOUNHKOM, iHLLIOIO
OCBITOIO TOWO

B3aemogin

AKTUBHE CMifIKYBaHHA Mi>K CTYAEHTOM i BMK/agadyem

IHOVBIAYanbHICTb

MoxnuBicTb fobupatn iHaMBIAyanbHUIA rpadik HaBYaHHA: yac,
iHTEHCUBHICTb | TpMBanicTb

EKOHOMIYHICTb

Be3kowwToBHICTb ab0 MeHLWa BapTiCTb HaBYaHHA MOPIBHAHO
3 OYHOIO i 3a0uUHO dopMamm

Heynepepg»eHicTb

MiHimaniszauisa BnanBy Ha OUiHIOBaHHA 3HaHb yepes
OCOBUCTICTb CTyAEHTa UM B3aEMOBIAHOCUHM 3 BUKNaAayem

MowwmpeHictb

HesanexHicTb Big MiCLLe3HaXOOXeHHA, MOXK/MBICTb OTpUMaTK
AVCTaHUiHY OCBITY B 3aKOPAOHHOMY 3aknagi

Heponikn gucraHuinHoi ocBiTn

ObmeXxeHicTb
cneuianbHoOCTEN

He po3noBciogXyeTbcA Ha MiAroToBKY NpakTuyHMX daxisuis:
nikapiB, BOAIIB, NbOTYMKIB Ta iH.

lneHTndiKauin
CTyAeHTa

€ npob6nemun 3 NOBHOW iAeHTMIKALIED TOro, XTO CKNagae
OHNalH-icNnT, TOMy O6OB'A3KOBa OYHa Cecisi 3 MOAAHHAM
JOKYMEHTa, WO 3acBifyye ocoby

TexHiuHa 3anexxHicTb
Bif iHbopMaUilHo-
KOMYHiKaLiH1X 3acobis

MponyckHa 3AaTHICTb KaHaniB 3B'A3Ky Ma€ O6yTu JOCTaTHbO
ANnA opraHisauii HaBYaNnbHUX Ta/uM eK3ameHaLinHNX
TenekoHdepeHUin Ta iH.

MoTuBauisn

Mae 6yt NoTy»Ha BnacHa MOTMBaLiA Ta BMiHHA BUMTLCA
CaMOCTINHO

CninkyBaHHA

BigcyTHicTb ocobuctoro cninkyBaHHaA, 80 % OHNaH-KypCiB
NPOXoAATb He B PEeXMMi peanbHOro 4acy, iHofli LOBOAUTLCA
[OBro yekaTu BiAMNOBIfeN Ha YyTOYHIOBasIbHI 3anMTaHHA

Ovinnom

BinblwicTb OHNaMH-KypCiB He HaAaloTb AWMJIOMIB [epP>KaBHOrO
3paska

¥V Bummx HaBYAJBHUX 3aKJalax YKpaiHMW AUCTAHIIIWHI TEXHOJOTrii uacTo
BUKOPUCTOBYIOTHCA IJA IMiATPUMKMN 3a0UHOI Ta oyHOI (hopm HaBuaHHA. Ilo qu-
CTAHITITHOI OCBITH 3PYYHO 3BEPTATUCA IJA OTPUMAHHSA APYroi BUIIOI OCBIiTH,
IPOXOM:KEeHHsI KYpCiB ImigBuUINleHHA KBaJi(ixaiii, 3mo0yTTsa 6a30BOi ocBiTH
JIOABMU 3 iHBaJIiAHiCTIO Ta iH.
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< § 6. Ocsita B IHTepHeTi

Bupimmusiiu HaBYaTHCA OUCTAHIIINAHO, MaiiOyTHBOMY CTYAEHTOBI UM CTYy-
JEeHTII CJiJ yBasKHO BHOMpATH HABUAJLHY IIPOrpaMy # OIiHIOBATH CBOI MOXK-
JUWBOCTIi, aJKe AUCTAHIIIiHA OCBiTa BMMAarae mepeioBCiM caMOCTiliHOCTI I ca-
MOJMCIIUILIIHHA.

1. $flxe mpusHaueHHsS KOMII'IOTEPHO-OPi€EHTOBAHMX 3acCO0iB HaBUAHHS?

. Hagsite nmegaroriuni nporpamui sacobu (III13) 3 KiaTbKOX HaBYAJIBHUX
IpegMeTiB.

Hassith BimomMi BaM Buau eJeKTPOHHUX OCBITHiIX pecypcis.

HassiTh KinbKa caliTiB 3araJibHOOCBITHBOT'O ITPU3HAUEHHS.

HasBits Oynb-AKuil caiT i3 BUBUEHHS HABYAJBLHOTO IIpeaMeTa.

SAK sHaliTH HeoOXifgHI iHTepHeT-Kypcu?

HaBenits nmpukanyu yKpaiHOMOBHUX OHJAWH-TIIAT(HOPM.

IITo Take mucraumiiiaa ocsiTa?

. HagsBiTh OCHOBHiI mepeBaru Ta HEJOJIKM AUCTAHIIMHOI OCBiTH.

N

@) MNutaHHA agna camonepeBipku
L

Nowasw

O 0

BripaBa 6

YPOKaxX, AKMMHI OCBITHIMU caliTaMH BU KOPHUCTYETECh y IIKOJII i BIoma.
2. 3aluiliTh y JOKYMEHT, KOl CIPSIMOBAHOCTI iHTEpPHET-KYypCH BU XO-
Tisiu 6 mpoitTu. 3HaUAiTHL B ImTepHeTi iH(opmMaIlrizo mpo Kypcu 3a
onHiero 3 TeM i 36eperKiTh CKPIHIIIOT eKpaHa B JOKYMEHTI.
3. 3matigite B InTepueri Iloso:KeHHSA NHpo AuCTaHIIiliHEe HaBUYAHHS
B Ykpaini. Bigmrykaiite B IlonosKeHHI TYHKT, Y AKOMY HAeTHCA IIPO
Te, Ha KOr0 30pi€HTOBaHe AUCTAHIIifiHe HAaBUAHHA YUHIB y 3aKJagax
3araJbHOI CEpeIHBOI OCBiTH, Ta CKOWilOWTEe TEKCT Y MOKYMEHT.
4, 3’sacyiiTe 1 3aNUIIITh, UM BUKOPHUCTOBYIOTHCSA €JIEMEHTU AVCTAHIIINTHOTO
HaBYaHHA y Balllifi MIKOJIi, AKi caMe i Ha AKi mpeameTu iX 30pi€HTOBAHO.
3uangiTe B IHTepHeTi caiiT reorpadiuno HaKOJIMIKYOTO O Bac 3aKJIALY
BUIIOI OCBiTM ab0 3aKJjajny, Y AKOMY BU XOTiJu 6 HaBUATHCA IIiCJs 3a-
KiHueHHS IITKOJIM, Ta 30epe’KiTh CKPIHIIIOT T'OJOBHOI CTOPiHKM caiiTa.
HocaimiTh, uu Hamae Iel BUII MOMKJIWBICTH 3M00YTTS OCBITHM AHCTaH-
IifHO (3 AKWX CHEIiaJIbHOCTEH, Ha AKMX yMOBAaX TOIO) Ta 3AIHUIIITH
(cKomiroiiTe) Yy TOKYMEHT.

(i? Komn’toTepHe TecTyBaHHHA

° . BuxomnaiiTe TecToBe 3aBJaHHA 6 i3 aBTOMATHUYHOIO
E,ﬁ IepeBipKoi0 pes3yabTaTy Ha caiTi interactive.ranok.com.ua

m 1. 3anuImiTh y TeKCTOBUi TOKyMeHT, AKi II[13 BUKOPUCTOBYIOTHCA y Bac Ha
®
&w

®
Enm
v
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]+ Po6ota B IHTepHeri

Y mepBicHOMY CYCHiJIBCTBI JIFOAMHA-MUCJIMBEIIL 3a0esleuyBajia cedbe Bcim
HeOOXiTHMM caMOCTilfHO. ¥ CYyYacHOMY CBiTi MM KOPHUCTYEMOCS pe3yJabTaTaMu
npaili 6aratrnox JroAeii. Bu gismaeTecsa mpo cyuacHi Haibigbin 3aTpedbyBaHi
npodecii Ta mpodecii maitbyTHHOTO.

TeHgeHUiT HA pPUHKY npaui

Yu saMucaOBaJKUCSI BU HAA TUM, SKUH dax 3m100yTH, Kyou HiTH HaBYa-
TucA micaa miroau? Y csiti moran 40 000 mpodeciii, Tok BuUOpaTH HEJIETKO.
Ha giarpawmi (puc. 7.1) 300paskeHo 3MiHY IOIUTY Ha HpPaIlliBHUKIB PidHUX
mpodeciii (v BimcoTkax) 3a manumu Iep:KaBHOI cay:kKO0u 3afHATOCTI YKpaiHu
craHoM Ha Jurenb 2019 pokry mopiBHAHO 3 BigmoBimuuM mepiomom 2018 poky.

IHbopmaLia Ta TenekomyHikawii
OCBITHA AiANbHICTL
HaykoBa Ta TexHiuHa gianbHiCTb
MwucTeyTBo, cnopT, BiANOUYNHOK
OxopoHa 3a0poB'A

Cinbcbke, nicoBe Ta pubHe rocnofapcTeo [—
[lo6yBHa NMpOMMCNOBICTb —
Toprisna 1 pemoHT =
MepepobHa NPOMMCIOBICTL =
BypisHnUTBO —

OnepaLii 3 HepyxoMcTio
-20,0-10,0 O 10,0 20,0 30,0 40,0 50,0 60,0 70,0 %

Puc. 7.1

fAx 6aummo 3 giarpamwu, IIOIUT Ha IIPAI[iBHUKIB y cdepi iHdopmarrii Ta Te-
JIEKOMYHiKaIlil, a Tako B OCBITHiI AisibHOCTI 3a piK 3pic maiixke Ha 5070 %.
Y rToi#t camuii uac mouuT y c(epi OymiBHMIITBA Ta olepalliii i3 HepyXOMicTio
Brmas Ha 10-15 %.

Y 2017 pori €spomneiicskuii Cowoa (€C), mocaiguBIIM IONUT Ha HpalliBHU-
KiB y pisHHX ceKTopax eKoHOMiku kKpain €C, po3pobuB mporuos3 3MiH y cepax
safiaarocti o 2025 poky.

OsHaioMuMoOCA 3 HaHWMU, HaBeJIeHUMU JaJji Ha miarpami (puc. 7.2).
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< § 7. Pob6orta B IHTepHeTi

CKOpOYeHHsA 3pocTaHHA
3aMHATOCTI 3aNHATOCTI

20 13%

15 80%

Y ceKTOpax eKOHOMIKI

EnekTpuka, ra3, KOHANLiOHYBaHHA

CinbcbKe rocnofapcTso, NICHALTBO | pr6anbCTBO

dAx 6aumMmo 3 miarpamMu, IMOIUT 3pocTaTHMe Ha Ipodecii, mop’ss3aHi 3 ompa-
mioBaHHAM iH(poOpMaIii, 30KpemMa Ha Bci HaykoemHi. Takmil pesysbrarT He
€ HecIOAiBaHUM, aJKe PO3BUTOK iH(OpMAaIifiHOro cycIijbcTBa IMOTPedye IIpo-
(deciii, mos’szzanux came 3 IKT.

Mpodecii maibyTHbOrO

I3 posBuTKOM iH(MOPMAIiIHMX TEXHOJIOTiN, aBTOMATH3allii BUPOOHUIITBA
PUHOK IIpalli 3MiHIOETHCA HAA3BUYANHO IIBUAKO. MoKe CTAaTHCA TaK, IO MOKU
BU HaBUaTUMeTecA AKi¥ch mpodecii, i1 3aTpedbyBaHiCTh TOMITHO 3MiHUTHCA.

1,5 KM ymepiie OyJjo 3amylleHo O0e3miJoTHI ImacaskMpchbKi aBTOOyCH.
Y 2019 pomi B croaumi Pimaaunii Ieabcimki mouaam Kypcysaru 0es-
mijioTHi aBTOOyCH, IO HEe 0OATHCSA IIOraHmX IorogHux ymoB. OueBumHO,
0 YCIiX IIUX E€KCIEPWMEHTIiB BIJIMHE HA NEePCHeKTWBU mpodecii Bomid.
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g .............. o ) y——
Cneu}aHICTH IHCTI/_I.TyTy Hl,Z[POT(?)BRH QaxiBeLb i3 3anyyeHHA pecypcis (nogen,
KagpiliB ,T.[ep)KaBHOI CJIymﬁI/I 3auHdA- YCTaTKyBaHHs, iHGopmaLlii, Yacy, rpoLueit

. .. _ Ta iH.) Ana peanisauii npoekTis Ta / abo
TocTi YKpaiHu CKIamu «Ariac HO NiATPUMaHHA iCHyBaHHA opraHisauii
Bux mpodeciii Ykpainu» (puc. 7.3). ApxiTekrop-pecrasparop
3a IiXHiMH [OCHi)KeHHSIMU, OiJIb- EPPTbpatgp SyAisar:Hud

FecraBparop-6ionor
PectaBspaTtop-ximik
(PecTaBparop KameHio
Pectaspatop nopuenaHu
PecTaepartop Kepamiku

e HidK JecsaTOK HaABHUX B YKpa-
iHi mpodeciit, TakUX HAK JIUCTOHO-
ma, MaicTep i3 PEeMOHTY JIAMIIOBUX
TeJieBidopiB, KpecJasap, apxiBapiyc,
cTeHorpadicT TOIO BHUKHYTH IMiCJadA
2020 poky.

Bucokoio € #MOBipHiCTH TOTO, IO
CKOpO 3’ABJATHLCA HOBi cIeriajbHO-
CTi: MPOEKTyBaJbHUK POOOTiB, omepa-
TOp 0e3mMiJOTHUX JiTAJbHUX amapa-
TiB, MeHeIKep aBaTapiB, apXiTeKTop
BipTyaJbpHOI peasbHOCTi, KJIiMaTOoJIOT,

IHCNeKTop-Nam'sTKOOXOPOHEeLL
MeHeaxep 3 KynbTyponorif
My3edHnn neaaror

MyaenHul IT-au3anHep
My3endHun MeHeaxep
My3elHnM MapkeTonor

AKTyanbHi npodecii nicna 2020 pokKy

.,[l.u.:mu Hep My3 avH nx_:'
(epMep-arpomnoHiK, HaHOMeInK, TeHe- N :
TUYHUN KOHCYJIBTAHT, MOJIEKYJIAPHUN LoRagiop THASBOUH
JieToJior, MiJIOT aBTOJIiTaKa Ta iH. Puc. 7.3

IHTepHeT-npodecii

Huni inTepHeT-Ipo(ecii cTaroTs Aea i MOMYyJIAPHIIIUMU., SPOCTAE ITOIIUT
Ha Au3aliHepiB, KoIlipaiTepiB, pepaiTepiB, MapKeTOJIOTiB, IPOrpaMiCcTiB TOIIIO.

(3 Be6-0usaiinep — 3aiiMaeTbCcs PO3POOKOIO0 Ta BEPCTAHHAM rpadiyHoro au-
3aliHy cauTiB, sHaliomuii 3 ocHoBamMu HTML, MOB mporpamMyBaHHSA IJd
Be0O-pOo3pOOKHM, a TaKOK KepyBaHHs caliTom 3acobamm CMS.

Konipailmep — mnuille Ha 3aMOBJIEHHSA CTaTTi IIeBHOI TeMaTHUKU.
SEO-cneuianicm — onTUMizye poOOTYy caiiTa 3 METOIO0 HiABUINEHHS IOT0
Mo3uUIlil y COMCKAaX IOIIYKOBUX cucteM (aHri. Search Engine Optimiza-

tion — TOIITyKOBa OITUMisallis).

Modepamop — wHarIAgae 3a AOTPUMAHHAM MOPAAKY Ha QopyMi, KOH-
TPOJIIOE HOTPUMAHHS HOPM CIIiJIKYBAaHHS i IIpaBuJ (hOpyMYy.

Bnozep — Bene U ammiHicTpye 0Jior, 3apo0JidiouM Ha NPAMIA Ta TPUXO-
BaHIM pekJiaMi TOIIIO.

Buaozep (8i0eo-67102ep) — opraHi3oBye Ta Befle CBiifi KaHaJ y COIiaJbHIil

mepeski (YouTube, Instagram Torifo), posmirye Ha KaHaJui IikaBi Bimeoma-
Tepiaau, IOy, TeJieriepenadi TOIIIO.
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< § 7. Po6orta B IHTepHeTi

PewDiePie) (puc. 7.4) 3a KinbKicTIO NiATNCHUKIB y TIOHAT
57 mua ysifmos y 2013 porui no Kuuru pexopzis I'inne-
ca. 3a manumu KypHaJy Forbes, 3a 2016 pik Yeanbepr
3apobuB 15 MJIH mosapis.

Puc. 7.4

ITe sumre HeBesiMKa yacTWHA icHylouux iHTepHeT-mpodeciti. Ockinbru IH-
TEePHET OXOILIIOE Bce OiibIle cep JIACHKOI AifAJIbHOCTI, CTBOPUTH BUUEPITHUN
mepeJsik mpodeciii Ta MIIAXiB iHTEepHET-3apOobITKY BKpall CKJIAIHO.

PpinaHc
HaBHO MUHY/IM Yacu iCHYBaHHS BiJBAKHUX JIMITApPiB i iXHiX 30pOEHOCIIIB,
Ta TepMiH «dpinanc» (Bixm auri. freelance — BinbHUI cmmc) icHye # 3apas,
X0oua Mae iHIme 3HAYeHHA.
® . . .
OpinaHc — me BigmaneHe (AucTaHIliliHE) BUKOHAHHSA poboTu 6e3
° IOPUANYHOTO O(OpPMJIEHHS 3000B’A3aHb Mi’K 3aMOBHHKOM i BHUKO-
HaBIIEM.
B Hns dpinrancepiB icHyoTh iHTepHET-0ipski — caiiTu, HA AKUX 3aMOBHUKU

Ta BUKOHABIL 3HAXONATH ofHe oxHOro: Freelance.ua, Weblancer.net, Aog.jobs,
Freelancehunt.com, Free-lancers.net, Upwork.com Ta iH.

dpisamc mae AK HU3KY ImepeBar (cBoboma y BUOOpPi 3aMOBHHKA i BUKOHAB-
14, BiabHHME rpadik poboOTH TOINO), TaK i HemosikiB (BiAcyTHicTH mocTifiHOL
PoOOTH Ta COIiaJIBHOTO IIaKeTy, MOKJINBICTHL HATPANUTU Ha IIaxpaiB TOIIO).

MaaHyBaHHA AiAAbHOCTI
HagBuanbHy, JOCTiZHUIILKY, TPYAOBY, irpoBY I OYIb-AKY iHIITY MiAJBHICTH
I 6isbin e)eKTUBHOIO AOCATHEHHS ITOCTABJEHUX Iijiell BapTo ILJIaHYyBaTH.
IInapyBanua OissIBHOCTI B 3araJibHOMY PO3YMiHHI mependauae Taki erarru.
P> 1. MocTaHoBKa wineli i 3aBgaHb
P> 2. Pospo6ka nporpamu giit (MoroguHHa, KaneHgapHa TOLLO)
P> 3. 3’acyBaHHA pecypciB, 3aco6iB i MeToAiB BUKOHAHHSA
1 Npe3eHTyBaHHA pe3y/bTaTiB
P> 4. BusHaueHHs BUMKOHABLIB i AOBEAEHHSA N/aHIB A0 HUX —
AN1A KO/IEKTUBHOI AiA/IbHOCTI

IacTpyMeHTH MIaHyBaHHSA MOMKYTHh OyTU TPASUIIMHUMMK: apKyII Ta OJIi-
BeIlb, IIOJEHHUK, JOIIKA 3i IIMATOYKOM Kpehau Tomio. A MOXKHA CKOPHCTATHCH
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KOMII'IOTEPHUMU, iHTepHeT- abo MoOiIbHUMU 3acTocyHKamu: Google-kaneH-
Jap — IJisS KaJIeHJapHOTO IJaHyBaHHS AisabHocTi, LeaderTask — mas maamy-
BaHHA ocoOmcTUX i poboumx cmpaB, LotusNotes — nisa opranisaiii KoseKTUB-
HOI misgJabHOCTI Ta iH.

Cepen mporpaMHOTO 3a0e3IlleueHHs AJIA opra-
Hisamii migabHOCTI HANOINBIII BIAJTUM BBaKaIOTh
o(icunii maxer xopmopaiii Microsoft (puc. 7.5).

PosriasHeMo TpuUsHAYEHHS OEAKUX IIPOTpam

(oxpemi 3 HuX BaMm Bigomi 3 momepennix poxis - @ B B B EE @ &>

BUYEHHA iH(OpPMAaTHKN). Puc. 7.5
MporpamHui npoayKT MpusHayeHHA

Microsoft Word TekcToBUN npouecop

Microsoft Excel TabnuyHWin npouecop

Microsoft PowerPoint Cnctema nNigroToBKM MpeseHTauin

Microsoft Access CucTtema KepyBaHHA 6a3amy faHUX

Microsoft Publisher HacTinbHa BuAgaBHMYa cuctema

Microsoft Project Cnctema ynpasniHHA nNpoekTamu

Microsoft Team Manager Cnctema ynpasniHHA NepcoHanom

Microsoft Visio BekTopHuin rpadiuHmini pegakTop giarpam, 61oKk-cxem,

CTPYKTYPHMX CXEM TOLLO

Ha caiiti Microsoft yuni Ta BumTesi MOMKYTh O0E3KOIITOBHO OTPHUMATHU
nporpamue 3abesneuenusa Office 365 miaa ocsirtu, 1o Braouae Word, Excel,
PowerPoint, OneNote Ta Team Manager pasom i3 mogaTKoBUMU 3acobaMu.

@) MNutaHHA A/nA camonepeBipKu

1. FKouam indopmariiiiina cucremMa BBaKaEThCA 3aXUIIEHOIO?

. Ski mpodecii HuHI € 3aTpedyBaHUMU B YKpaiHi?

IITo mMo)kHa cKasaTH PO TEHIAEHIIii €BPOIeChKOr0 PUHKY mpalri?
Axi mpodecii MOKyTh 3HUKHYTH B MaiibyTHbOMY? Homy?
OxapaKTepusyiTe KijJbKa Cy4acHUX iHTepHeT-Tipodeciii.

. Onumnrites mepeBaru Ta HeZOJiKM (pinaHCy.

@) Bnpasa 7

[ . . . .
. PP Onwuwmire, sKy mpodeciro Bu XOoTiau 6 00paTH Mic/id ITKOJIH.

ouhwN

1) 3maligits B InTepHeTi onmc ymogodauoi npodecii: coernudiky, mosuTuBHi
¥ meratuBHi pucu. AKi mroAchKi sKocTi moTPibHI daxiBiio? 30eperKiTh
3HAMeHI BiIOMOCTiI B TEKCTOBOMY AOKYMEHTI.
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< § 8. Ha wnaxy po iHbopmauiliHoro cycninbcTea

° 2) 3maiizith B IHTepHeri moprpeTu Ta GiorpadiuHi BimomocTi BumaTHUX
.ﬁf" IpeAcTaBHUKIB 1iei mpodecii Ta cKomitoiiTe B JOKYMEHT.
3) 3Bmaiigite B InTepreri ununaMit Kiacugikarop mpodeciii (KII) Ykpainu

Ta BU3HAUTE, UM € B HbOMY OOpaHa Bamu mpodecisa. AKmio €, To 3a-

3aIUIIITh, 1[0 TPO(deciss € HOBOIO, 3’ACyliTe IPUOAU3HY ATy ii ITOABU.
4) FKopucrymounch JaHUMU JocaigsKeHb €C, cmporuoayiite, SK 3MiHUTLCS
monuT Ha (paxiBIiB oOpanoi Bamu mpodecii go 2025 poxky.
5) 3BuaimiTe i posMicTiTe Yy HJOKyMeHTi iHgopMmaIlliro mpo Te, e MOKHA
HABUYUTHCL O0paHili Bamu mpodecii.

(I? Komn’totepHe TecTyBaHHA
e < Buxownaiire TecroBe 3aBraHHS 7 i3 aBTOMATHYHOIO
W: IIepeBipKoI0 pesdyabTaTy Ha cairti interactive.ranok.com.ua

8. Ha WAAXy Ao iHpopmauiMHOro
CycCniZbcTBa

Y momepenHix Kypcax iH()opMaTUKU BU 3aCBOIJIM MOPAJbHO-€TUYHI HOPMU
CIIIJIKYBAaHHA y BipTyaJIbHOMY HPOCTOPi Ta IIPaBOBi OCHOBM BUKOPHCTAHHSA iH-
dopmarii, orpumaHoi 3 iHTepHET-pecypciB. ¥ npomy naparpadi Bu misHaeTecsa
mpo robaJsbHI TeHaeHIil B iHGopMaTusallii cycmiabcTBa, 03HAOMUTECA 3 JI0-
CATHEHHSIMMU TOCTiHAYCTPiaJIbHOTO CyCHiJbCTBA.

IHpopmauiiiHe cycninbcTBO

JlioicbKe CyCIiJIBCTBO HPOMIIJIIO ¥ CBOEMY PO3BUTKY KijJbKa eTamiB Bif
mepBicHOrO no iHmycTtpiaapHOro. Hapasi Mu »KuBeMO B HOCTiHAYCTPiaJbHOMY
CYCIiJIBCTBi Ta € CcBiKaMu 1 yuyacHUKamu mporecy (hOpMyBaHHS CYCHiJIbCTBA
HOBOT'O TUITy — iH()OPMAI[iIfHOI0, ¥ IKOMY I'OJIOBHUM IIPOAYKTOM BHPOOHUIITBA
€ indopmariris.

[ ] .o . .
|H¢OpMaL|,II/IHe Cycniyib€CTBO — e CYCH1lJIbCTBO, PO3BUTOK AKOI'O

B TEPINy Yepry 3aJIe’KUTh BiJi CTBOPEeHHS, INepepoOJIeHHS Ta BU-
KopucTaHHsA iH{MopmaIlrii.
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Po3pin 1. IHpopmauiliiHi TexHoNOrii y cycninbcTai }

n OgHuM i3 aBTOPiB HMOHATTA <«iH(opMaIllifiie CyCHiIb-
cTBO» («impopMarlrifiHa ITMBiJIizallisi») BBAKAIOTh aMe-
PUKaHCHKOI'O NIMCbMEHHUKA, coIliojiora Ta @yTypoJora
Enpina Todmepa (puc. 8.1). Anamisyioum maiiObyTHE,
BiH IIPOTHO3YBaB IepexXiJl 10 HOBOI ITiJicHOI ryMaHHOI
ingopmarifinoi musiaisaiii, AKui BigOymeTbCsa 3aBIs- |
KU PEBOJIIOIiTHOMY ITPOPUBY B OBOJIOMiHHI 3HAHHAMU Puc. 8.1
(irdopmariiiero).

Y BuaHaueHHI MOHATTS iH(GOPMAIIHHOTO CyCHiJILCTBA iCHYE TPU IIiAXOAWU:
TeXHOJIOTIUHNI, KOMYHiKaTUBHUH, COI[i€EHTAJbLHUIM.

TexHomoriunuii miaxix MoB’s3aHUI i3 cyyacHMMHM BHCOKOe(EKTUBHUMU
TeXHOJIOTiAMU OITpaIllIOBaHHs, 30epiraHHs Ta IOMIMPeHHS iHdopmarrii.

KomynikaTuBHMI miaxia crmpaeTbesa Ha 3POCTaHHS OOCATIB, IIBUIKOCTI
HOIIMPEHHSI Ta MOYKJIMBOCTEH JOCTYIIY A0 aKTyaJbHOI iH(opmailrii 6iapmrocti
HaceJIeHHA 3eMHOI KyJIi.

ComieHTanpHUi MigXix 30pieHTOBaHMII Ha 3aJ0BOJIEHHS JKUTTEBUX IIO-
Tpeb (mucraHIliiHe HaBYaHHSA, KOHCYJIbTATHBHA TeJeMeIUuIITHA, TOPTiBeJbHi
eJIeKTPOHHI MepesKi TOIIo) Ta coIliajbHOI aKTUBHOCTI (JOCTYII IO €JeKTPOHHOTO
ypaAyBaHHs, BIOOPIB TOINO) CYCIILJIBCTBA B IIiJIOMY, HaJaHHS HOBHX COIiaJib-
HUX MOJKJMBOCTEH BCiM BepcTBaM HaCEJEHH.

IHpopmauiiHa Ky/abTypa

B indopwmarifinomy cycmisgbcTBi imdopMallis € ogHUM i3 HaAWIiHHIIIIX
pecypciB, a iH(popmarifina KyJabTypa KOXKHOI JIOAWHW — BaXKJIUBUM UYNHHU-
KOM CYCIiJIbHOI KYJIBTYpPU.

[ ) .o .
|H¢OpMaL|,IVIHa KynbTypa — 1IIe CKJajgoBa 3arajJlbHOl KYJbTYPHU

° ocobucTocTi, 110 BuBHauae ii mMoBemiHKY y cdepi imdopmarifizoi
IiAJIBHOCTI.

BamxguBum acmexToM iH(popMAaIliiiHOI KyJAbTypH € iH(popmalliiiHa eTuka.
Ilpuragaemo, 10 eTMKa — IIe CYKYHOHICTH IIPAaBUJI Ta HOPM IIOBEHiHKH
JIoJleil Y BigHOCHHAX OIHE 3 OAHUM, i3 CyCHiJIbCTBOM i JepiKaBoIo.

Hasenemo okpemi mpaBuja, OiJbIITCTh i3 AKMX BaM y:Ke Bimoma.

e BuKOpHCTOBYIOUM pecypcu MeperKi, He IepelIKomxaiiTe poodoTi
iHIMUX KOPUCTYBaUiB.

e JloTpuMyHiTech aBTOPCHKOIO IIpaBa — He BUKOPUCTOBYHTe (paiiiu, He
Opu3HaUeHi IJId BiJILHOTO MOCTYIIY.

* He po6iTh TOTO, 1110 € HEIPUUHATUM y ITMBiJIiI30BAHOMY CYCHiJbCTBI (He
MOKHA JasTUCS, 00paskaTu, PO3MaJioBaTH BOPOKHEUY TOIIIO).
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§ 8. Ha wnAaxy o iHpopmaLiiiHoro cycninbcTsa

Mob6anisauia iHpopmauiHMX npoueciB

I3 mouaTkOM TpPETHOrO TUCAUYOJITTA Mi’KHApPOIHE CIIiBTOBAPUCTBO HAIIO-
JIETJINBO HaMaraeThCs YIOPAAKYBATH BILIWB IVIO0AJBHUX iH(pOPMAIiiHUX IIPO-
IeciB Ha eKOHOMIUHMH i cOIliaJIbHUI PO3BUTOK JIIOJICTBA, JiKBiZyBaTu MU(PPOBY
HepiBHICTh, KA MNPOABJISAETHCA B OOMEIKEHOMY [JOCTYIIL IpOMalsdH i OKpeMmux

Kpain mo Komir’iorepHux TexHosoriii ta IKT. Posriasmemo TabauIfio.

. HasBa Has3Ba .
Jata Micue . 3micT fOKyMeHTa
3axoay pilleHHA
22.07.2000 | OkiHaBa, 3ycTpiy XaprTia Y3rog»eHo Uini, 3aBAaHHA
AnoHia nipepis rno6anbHoro Ta cnocoby BNPOBafKEHHA
KpaiH iHbopmauinHoro |IKT y Bcix chepax cycninbHO-
«Benukoi cycninbcTBa BMPOOHWYOT AisNbHOCTI KpaiH-
BiCIMKU» yyacHuLb
12.12.2003 | »KeHeBa, BcecBiTHin | leknapauia ChopMmynboBaHO OCHOBHY
LLseruapis | camit NPVHUMMIB. KoHUenuito iHpopmauiiHoro
(172 kpainn) |MnaH gin CcycninbCcTBa Ta NPUHLMMX NOro
nobynosu
16.11.2005 | TyHic, BcecBiTHin | 3060B'A3aHHS. BusHaueHo Hanpamn i wnaxm
TyHic camit MNporpama ana nobygosu iHdopMaLiiHOro
(175 kpaiH) |iHdopMaLiiHOro |CycninbCcTBa Ta NOAONAHHA
CycninbCcTBa LMPPOBOT HEPIBHOCTI
10.06.2014 | XeHeBa, BcecsiTHin | 3asaBa npo MigbuTo NigCYMKKN BTiNIEHHA
LLIseriyapia | camit BUKOHaHHA nonepegHix piweHb
piweHb. Ta 3adikcoBaHO OCHOBHiI
KoHuenuia Ha HanpAmMK peanizauil KoHuenuii
nepiog nicna iHpopmauiiHoro cycninbcTea
2015 p. Ha nepiog nicna 2015 p.

3rigno i3 3akonom Ykpaiunu «IIpo iH(popmaIlliro» roJJOBHUMU 3aBIAHHAMU

Vkpainu Ha maaxy no iHgopmarmiiiHOro cycimijbcTBa €:
* 3abesmneueHHs OOCTYNY I'pPoMaAsaH O0 iH(opmairii;
* CTBOPEHHA HAIIOHAJHLHUX 1HMPOPMAIiTHUX CHCTEM;
* BMiI[HEHHA OCHOB iH(popMaIliliHOI MiAJbLHOCTI;
* 3abesneueHHA e(PEKTUBHOTO BUKOPUCTAaHHS iHdopmarrii;
* cHpuAHHA 30araveHHI0 Ta 30epiraHHIO iH(OPMAaIiiHUX pecypcis;
* CTBOPEHHSA HAIiOHAJBHOI CUCTEMU 3aXWCTy iH(opmarii;
* CHOPUAHHA Mi’KHApPOAHOMY CHiBPOOITHHIITBY B raJysi imdopmaririi;
* 3abesmeueHHA iHMOpPMAIITHOTO CyBepeHiTeTy YKpaiHm.
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Po3pin 1. IHpopmauiliiHi TexHoNOrii y cycninbcTai }

E/leKTpOHHEe ypAAYyBaHHA

B indopmamnifinoMy cycHiJbCTBI CTBOPIOIOTHCSA YMOBHU IJisd e(heKTUBHOI'O
BUKODPUCTAHHA 3HAHb [JI PO3B’ABAHHA aKTYaJbHUX IIPOOJIEM CHOTOJEHHS.

OpHa 3 HUX — YIIPOBAJKEHHS CHCTEMHU eJIeKTPOHHOI'0 ypPSAAyBaHH.
@ . ‘o
EnektpoHHe ypaayeaHHA (e-ypanysaHHa) — e iHGopMaliiHo-KoMYy-
° HikamifiHa ¢opma opranisariii B3aemomii opraHiB gep:KaBHOI BJIagn

Ta CYCIIiJILCTBA.

Cepel BasKJIMBHUX 3aBAAHHDb €JIeKTPOHHOTO YPSAAYBAHHA — HAJAHHS €JIeK-
TPOHHUX AEPIKAaBHUX IIOCIYT, TOKPAIIEHHA B3a€EMO/ii OpraHiB MiCIIeBOr0 caMo-
BpAayBaHHA Ta rpomMmangdH, 3a0e3meueHHd piBHI/IX IIpaB rpoMmagdH Ha OOCTYII
[0 Pi3HOTO BUAY €JIEKTPOHHUX IIOCJYT.

9 OsHaioMuTHCh i3 3aKoHAMH YKpaiuHu, mocraHoBamMu BepxoBHoi Pamgu
Ykpainu mokHa Ha caiiti rada.gov.ua, 3 po6oroio Kabimery Minictpis
VYipainu — Ha moptaii kmu.gov.ua, i3 misapmicTio IIpesumenta Ykpai-
HU — Ha cabri president.gov.ua (puc. 8.2).

kmu.gov.ua

rada.gov.ua

ke § W

president.gov.ua

ne T g

BOJIOZUIEMIP SENEHCRINE P e o

- I — o

SOTO - BLNED - DOKYMENTI - FEMUEMT - OSIC - (PEC.HEHTE BLIbIE

Puc. 8.2

EnekTponHe ypAnyBaHHA B YKpaiHi mepeOyBae Ha cTaii aKTUBHOT'O BIPO-
BamxenHs. 3a ganumu OOH, y 2018 pomi Ykpaina mocina 82-re micie cepen
193 kpaiH CBiTYy HI0A0 TOTOBHOCTI /10 €JIEKTPOHHOTO yPAAYBaHHMI.

CroromHi ciif Bif3HAUWTHY TiABUINEHHA iHTEPAKTUBHOCTI YPAJOBUX cali-
TiB, CKOPOUEHHs IIallepOBOT0 JOKYMEHTO000iry, s30iJbIIeHHS KiJbKOCTi II0-
CIyr, AKi HAaZalOTHCA i3 3aCTOCYBAHHAM eJIEKTPOHHHUX 3aco0iB.

Cranom Ha 2019 pik B VKpaiHi TpuBae poboTa HaJ BTiJIEHHAM eJIEKTPOH-
HOT'O YPALYBAaHHA B MOBCAKIEHHE JKUTT, 30iJbIIYETHCA HPO30OPICTh i Hamiii-
HICTH €JIeKTPOHHMX IIOCJIyT' OPTaHiB Aep:KaBHOI BJagU, JepP:KPEECTPiB TOIIIO,
110 € 3aIlOPYKOI0 e(PeKTHUBHOIO YIIPABJIiHHS, 0€3IIeYHOT0 PO3BUTKY 0OisHeCy Ta
iHmux cdep y 1migomy.
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< § 8. Ha wnAaxy o iHpopmaLiiiHoro cycninbcTsa

XOAU IIIOAO IOJIIIINIeHHA JOCTYILY (1)13PI1IHI/IX Ta IPUAUIHUX OCi0 JO eeK-
TPOHHUX TIOCJIyT» Tepeadadae BIIPOBAYKEHHSA HOBUX MEeP:KAaBHUX IIOCJYT,
30KpeMa 3alIPOBa’KeHH:A €IUHOI'0 BebO-IIopTay, Je I'POMaLAHU 3MOKYTH
oTpuMaTu iH(OpPMAIlil0 3a JOIIOMOTO0I0 eJEKTPOHHOTO KabiHeTy.

TexHO/0rii KO/IEKTUBHOIO iHTE/IeKTY

Y cepenuni 1980-x pokiB y XoAi BUBUYEHHS IIPOIlECY KOJEKTUBHOI'O IIPHU-
WHATTA pillleHb 3’ABUBCSA HOBUM TEPMIiH — «KOJIEKTUBHUI PO3YyM».

[ ) L. . .
KonekTnBHMIM iHTENEKT (KONEKTUBHUI pO3yM) — IIe 34aTHICTb KOJIEK-

TUBY 10 BUPOOJEHHS OiJbII e()eKTUBHOTO PiIlleHHA, HivK HalKpaile

o . . .
3 IHAWUB1IAYAJBbHNX DPI1III€Hb.

I3 posBuTkoM IHTEpHETY 3’IBUIUCA TEXHOJIOTi] BUKOPUCTAHHSA KOJEKTUBHO-
TO iHTeJIeKTYy 3aBAAKMN BpaxXyBaHHIO II OIIpaIlOBaHHIO IYMOK, ifei, IpPOrHO3iB,
nepenbaveHb i 3HAHb HEMMOBIpHO BEJIMKOI KiJIBKOCTI iHTEpHET-KOPUCTYBaUiB.
Posrisgaemo nmesaki mpuKJIagym BUKOPHCTAHHSA KOJEKTHUBHOIO iHTEJIEKTY.

Mpuknapg Onwuc

Google BYKOPMCTOBYE PUHKIN KONEKTUMBHMX NepefbavyeHb AN BHYTPILIHIX
notpe6 KomnaHii

QiHaHCoBI GipXi B opHOMY 3 eKcnepuMmeHTiB nporpama-po6oT, sika 36upana
NPOrHO3M YyYacHWKIB TOPriB i yKnagana yrogm Ha OCHOBI
KONEKTMBHOIO MPOrHO3y, NPOLEMOHCTPYBaNa JOXIAHICTb BinbLuy,
HiX Halkpawmin 6pokep

MowykoBi cuctemun | Mepernagatoyun iHTEPHET-CTOPIHKKM, MOLYKOBa cucteMa 36npae
3HaHHA, CTBOPEHi MinbloOHaMK Nofen, Ana reHepawii o4vikyBaHUX
KOpMCTyBayamu BignoBigen Ha NOCTaBfEeHi NUTaHHA

Wikipedia BnKopucToBy€e KONEKTUBHMI IHTENEKT iHTEPHET-KOPUCTYBaYiB AnA
CTBOPEHHA YHiBepcanbHOI eHUuKnoneair

BinbHe nporpamHe | Hag po3po6Koio BifIbHOTO MPOrpaMHOro 3abesneyeHHs npauioTb

3abe3neyeHHs 6araTo NporpamicTie, JOMNOBHIOUM i Nepepobnsioun 3pobneHe
KOXHUM. Y pe3ynbTaTi OTPUMYEMO MPOAYKT KONEKTUBHOIO
iHTenekTy

VYce 6iybImoro sHaueHHA HaOyBa€ MOHATTA KOJEKTUBHOI'O iHTEJEKTY AK CU-
Heprii (3IUTTs, JOTIOBHEHHS) iHTEJEKTY JIOfel i KOMIT'IOTepu30BaHUX POOOTIB.
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Po3pin 1. IHpopmauiliiHi TexHoNOrii y cycninbcTai }

ﬂ 3a BHCJIOBOM aMepHUKAaHCHKOIo Oi3HecMeHa, 3aCHOBHI-
Ka KommaHi# Tesla i SpaceX Inmona Macka (puc. 8.3),
BJIUTTSA KOJIEKTUBHOT'O 1HTEJEKTY Jiofel B3i ImITyd-
HUM iHTeJIeKTOM pPo0O0TiB HaOGJIM3UTH JIOACTBO IO
po3B’A3aHHS HAACKJAAHOI 3ajadui MITPOTHO3YBaHHS
MafOyTHLOTO.

Puc. 8.3

MuTaHHA A8 camonepeBipku

1.
2.

. '
oup w

N

HassiTes migxoau y BU3HAUeHHI IOHATTSA iH(OPMAIliliHOTO CYCHiJILCTBA.
Y uomy moasrae imgopmarliiiina KyabTypa ocodmcTocTi?

HassiTh Kimbka mpaBul KOPHUCTYBAHHS iH(MOPMAIIHHUMU pecypcaMu.
Axux i3 Hux gorpumyerecsa Bu?

IITo € xpuTepiem iHGoOpMAIifiHOI KyAbTYpU?

s 4oro BIPOBAYKYETHCA CUCTEMA €JIEKTPOHHOTO yPAAyBaHHA?
IITo posymiroTh mij €JIeKTPOHHUM YyPAAYBaHHIM?

IITo posymitors mif KoJeKTUBHUM iHTesekToM? HaBeniTh mpuKJaagm.

Bnpasa 8

1.

%

°
(1]
s

3uaiinits B IuTepHetri sKeneBcbky [exaapariito npuamuiris: [lo6ymoBa
iHgopMaIlifinoro cycmiJbcTBa — TUio0ajibHA 3ajadua HOBOTO THUCAUO-
JirTa. BigmykaiiTe crartio 24, mnepekJaniTh ii yKpaiHCBKOIO MOBOIO,
30epeKiTh y TEeKCTOBOMY JOKYMEHTi, YKaKiTh IIepIIOI KepeJio.
3HaiiTe Ha caiiti zakon.rada.gov.ua unuHU 3akoH Ykpainu «IIpo inm-
dopmariro». ¥ 3aKOHI 3HAWIITh CTATTIO, SIKa JA€ BiAIIOBiAb HA HTHUTAH-
HS: YU JO3BOJISAETHCS BUKOPHCTAHHSA KOH(imeHmiiimol imdopmarrii 6es
3rogu Ha Ie ocobu. SaIluIIiTh 3MICT CTATTI y HOKYMEHT.

3uaigite B InTepueri BimomocTi mmpo Iimona Macka. 3’sacyiiTe, K Horo
IiATbHICT, TOB’sI3aHa 3 MpobJeMaMu IITYYHOTO iHTeJNeKTy, i samu-
IIiTh Y JOKYMEHT.

BimxpuiiTe caiiT emektpoHHuUX mneturniii IlpesumenTy VYwkpainwm, me-
pernsubTe ImeTullii, s6ip migmmciB g0 SKUX TpUBae Ta AKi Habpaau
HAMWOLIBINTY KiJIbKicTh rosociB. 30eperkiTh CKPUHIIIOT CTOPiHKKU B J0-
KYMEHTi, 3allUIIIiTh CBOE CTABJIEHHSA M0 3MIiCTy OAHIi€l 3 IeTHITii.

@ Komn’totepHe TecTyBaHHA
BukonaiiTe TecToBe 3aBIaHHSA 8 i3 aBTOMATHYHOIO

o
W TepeBipKoI0 pe3ysabTaTy Ha caiTi interactive.ranok.com.ua
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PO34IN 2
MOZEAI | MOAE/IIOBAHHS.
AHA/II3 TA BI3YA/I3ALIA AAHUX

§ 9. Komn’totepHe mMopgentoBaHHA OG’eKTIB i npoLecis.
Komn’toTepHuii ekcnepumeHT

§ 10. KoHconigauia gaHux. 3BeageHi Tabaumui

§ 1. OCHOBM CTAaTUCTUMYHOrO aHani3y AaHux. PAau gaHux

§ 12. OBYMC/IEHHA OCHOBHMX CTATUCTUYHUX XaPaKTEpPUCTMK BUOIPKM
§ 13. Bisyasnizauia pagis i TpeHaiB gaHux. IHborpadika

§ 14. Po3B’A3yBaHHA 3agay Ha nigbip napameTpis

§ 15. P0O3B’A3yBaHHA ONTMMI3aLiiHMX 33434

§ 16. OcHoBM pob6oTH B cepegosui Scilab

§ 17. Po3B’A3yBaHHA piBHAHb, CMCTEM PiBHAHb Y cepeaoBuLi Scilab
§ 18. Po3B’A3yBaHHA 333y i3 pi3HUX NpegMETHUX raznysem
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Fr o=

e

MOBTOPKOEMO

V¥ rypci inpopmaruru -9 Kjaacy Bu 03HAHOMUJIN-
cA 3 MOHATTAMU iHYOPMaUillHol modeai, KOMN 10N epHoL
Mmoleni, OisHAJINCA, 3 SAKUX €TalliB CKJIALAEThCS [O-
caimxeHHs 00’€KTiB, IPOIECiB i ABUI MIJIAXOM KOM-
n’ImepHozo M0o0ea8AHHSA, OTPUMAJU TOCBiA IIpoBe-
IEeHHA KOMN'I0MmepHOoz0 eKcnepumenmy.

3asBuuail y XOAi JOCIiKeHHS HaKOIUYYETHCH
3HAUHHNN 00CAT eKCIIepIMEeHTaJbHNX HaHuX. Y iX ompa-
I[IOBAHHi JOIOMOJKe Balll JOCBiJl POOOTH B CE€PEmOBUIITL
mabaudnozo npouecopa Excel — mpurgamHOi mporpa-
MU JJIs OHpAIlIOBaHHS MAHUX, MOJAaHUX B €JIeKTPOH-
HUX TaOIUIAX.

EnexTponui Tabauii MamTh IMOTYKHI 3aco0u AJIA
BIOPAAKYBAHHA Ta (PiIbTPYBAHHSA BEJIHUKHUX OOCAriB
IaHWUX, TiA0UTTA MiACYMKiB, TOOTO HAZAIOTh MINPOKi
MOXKJIMBOCTI OJIA OOYMCJIEHHS, aHAJIi3yBaHHA Ta 30e-
piraHHa naHUX.

Ha3sBiTh iHCTPpYMEHTU KOMII'IOTEPHOT'0 MOJeJTI0BaHHA.

OnuiiTh 3MicT eramiB KOMII'IOTEPHOr0 MOIEIIOBAHHA. (@
IITo Take KOMI'IOTEPHUI €KCIEePUMEHT? 5<
Y AKHUX rajyssax BUKOPHUCTOBYIOTH €JIeKTPOHHI TaOamiri? /-"' \
Y axux BUIIaJKaxX 3aCTOCOBYIOTh BiHOCHI, a0COJIOTHI, Z/{ %

. . |
MimmaHi mocuIaHHSA? |
Hns goro mpusHaueri gopmyau B Excel? B

Onpaytosaswiu yeti po30in, 8u ososodieme iHCMpymeHmMamu 0s

aHanisy ekcnepumeHmanbHUX 0aHux, Memooamu ma 3acobamu
gi3yanizayii daHux, o3Hatiomumecs 3 0CHO8AMU CMAMUCMUYHO20

auanisy 0aHux, 0i3HAEMeca NPo MOX/IUBOCMI e/leKMPOHHUX

mabnuywb Excel ma cucmemu komn'tomepHoi mamemamuku Scilab

0718 BUKOHAHHSA iHXEHEepHUX | HayKosux 064UC/IEHb. }
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. Komn’toTepHe mMogentoBaHHA 06’eKTiB
i npouecie. Komn’toTepHuii ekcnepyumeHT

Y kypci iHopMaTUKN BU BiKE MO3HAMOMUJINCA 3 IOHATTAM MOJAEJi Ta
OPU3HAYEHHAM MOJEJIOBAHHS AK METOAY IIi3HAaHHA HABKOJMUIIHBOIO CBiTY. B
CKJamaau iHdopmarlifini Momesi 00’€KTiB i IIporeciB, posriadmaan Pi3HOBUIU
KOMII'IOTEPHUX MOJeJieli, IIPOBOAUIN KOMII'IOT€PHI eKCIIepUMeHTH Ha IPUKJa-
nax 3ajad i3 pi3HUX IIPeIMEeTHUX TraJrysei.

o MopenioBaHHA — Ie CTBOPEHHS MOMAeJi 00’€KTa MJA IOHAJIBIIOTO
IOCHiyKeHHA 00’eKTa Ha #oro mozeJi. IIpomec Mojea0BaHHS IIO-

o UYNHAETBCA 3 BU3HAUYEHHA METU MOOEJIIOBaHHSA.

Ilepen (axiBugMy pisHMX rajyseil 4acTo HOCTAIOTh 3aBAAaHHSA, IO IIO-
TpeOyIOTh TOCTiAKeHHA Ha MOIEJAX, HAIPUKJIAL 3HAWUTH HalpallioHaJIbHi-
K cIIoci0 TpaHCIOPTYBAaHHS TOBApPiB; 3MEHIINUTH BUTPATU HA BUPOOHUIITBO;
BuOpaTu 0e3NMeYHUN i €eKOHOMIUHO BUTIAHUN PEXUM IIOJILOTY JIiTaKa Ta iH.

ETanu Komn’lOTepHOro mMoae/BaHHSA

IIpuragaemMo OCHOBHiI eTamu MOCTiIKEeHHS IIPOIECiB i ABUIN MLJIAXOM
KOMII'IOTEPHOr0 MOJEeJJIOBaHHSA, AKi1 BM posmigagaau B 9 Kiaci.

P> 1. NocTtaHoBKa 3agaui

Posp’a3aHHsA ODpaKTHUUHOI 3aJaui IMOYMHAETHLCA 3 aHAJiI3y yMOBU 3ajavi,
omucy BXimHuX maHuX. IIpm IIboMy HaKJIaJalOThbCsI OOMEe)KeHHsS Ha 3HAYeHHS
3aCTOCOBYBaHMX BejquumH. Ha 1mboMy erami BasKJIMBO BUBHAUUTU METY MOZE-
JoBaHHA. Big MeTu 3a/eKUTh, AKi XapaKTepPUCTUKU JOCJIiAMKyBaHOr0 00’eKTa
CJim BBaiKaTU iCTOTHUMU, a SKUMU MOKHA 3HEXTYBATHU.

Ilepen Tum sIK po3B’A3yBaTU 3aJaudy, IMOTPIOHO UiTKO BU3HAUUTU:

e IIlo mamo?

e {ki pesysbTaTi, B IKOMY BUIJISAL IIOBMHHI OyTHM OTpMMAaHi?

e fxi mami € momycTumMumMu?

ﬂ MasaTHHUK CKJAIaeThCsI 3 HUTKM JOBXKMHOIO [ i MaTepiaJbHOI TOUKM, AKa
BiAXMIAETHCA HA AOCUTHh MAJUHA KYT O. SIK 3MiHIOETHCA IIOJIOMKEHHA Ma-
ATHUKA Oig vac KoaumBaHb? HUTKY MOKHA BBasKaTu HEBAroMOIO HEPO3-
TAKHOI0, BIIJIMBOM IIOBiTPS HA CHUCTEMY 3HEXTYBATHU.

IIlo modenrwemuvca? Ilporec pyxy o6’eKTa «MasTHUK».

Mema modenwsarnnsa? JocainuT KoJUBAHHA MasTHUKA.

IIJo dano? JloB:KMHA HUTKU [, TOUATKOBE 3HAUEHHS KyTa O.

47

MpaBo ans 6e3onnaTHOro po3milleHHs NiapyYHUKa B Mepexi IHTepHeT mae
MinicTepcTBO OCBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHcTUTYT MoaepHisauii 3amicTy ocBiTu https://imzo.gov.ua



Po3zgin 2. Mogeni i mogenioBaHHA. AHani3 Ta Bisyanisauia gaHux

4

. IIlJo mpeba sratimu? Ilepion konmBaus MaaTHUKA (T'), 3HAYEHHA AYTrOBOI
- KoopauHaTtu (X)) MaTepiasbHOI TOUKM B 3aJjaHi MOMEHTH 4acy (t).
. IITo obmexncye pospaxynku? Benumuumnaa KyTa O.

P> 2. NobyaoBa MatemaTU4HOT Mogeni
MaremaTuuyHa MOMesb € HAOJIMIKEHUM OITMCOM IIEBHOT'O KJiacy OO0’€KTiB
peaybHOro CBiTY MOBOIO MaTeMaTuKu. Ha miboMy eTami HeoOXigHO mepeiiTu Bif
abcTpaKTHOTO (DOPMYJIIOBAHHSA MOAENi 10 OPMYJIIOBaHHS, III0 Mae KOHKPETHE

MaTeMaTH4YHe HAIIOBHEHHAA.

J MaTtemaTtnyHa mofesnb — TIepesik BXiZHWUX HaHUX, Pe3yJIbTaTiB, AKi
MOTPiOHO OTpMMATH, Ta MaTEeMAaTUUYHUX CIIiBBiAHOIIEHb, AKi BUpaka-

Ja mo0ymoBM MaTeMaTHYHOI MOJeJNi mOTPiOHO:
®* CKJIACTHU CIIMCOK BEJMYMH, BiJ AKX 3aJIeXKUTL IOBEAiHKAa 00’cKTa abo
Xim mpoliecy, a TaKOK TUX BeJUUYNH, AKi 0OasKaHO OTpUMAaTU BHACJIiIOK

MO/JIeJIIOBAHH I,

IOTh 3B’A30K MiK BXiIHUMU MaHUMHU ¥ HOTPIOHMMU pPe3yJIbTaTaMMU.

°* YCTAHOBUTH 3B’SI30K MisK HeOOXigHMMM B 3amaui pesyabTaTaMu i BXin-
HUMU JAaHUMMU, AKUHA 3a0e3leuye PO3B’sA30K IIOCTABJIEHOI 3ajadui; 3aim-
caTHu Iell 3B’SI30K y BUIVISAAI MaTeMAaTUUYHUX CIIiBBiJHOIIEHbD.

MaremaTryHa MOZeJb MOJZAETHCA B TaKiil (hopmi:

Bxioni dani: <IlepeJiiKk IIOYaTKOBUX NAHUX >

Pesyavmamu: <Ilepenik moTpibHUX pe3yabTaTiB>
38’a30k min seauvunamu: <Cucrema piBHAHBL a00 TBep-

I'KeHb, II[0 3B’A3YyIOTh BXimHI mami Ta pesyiabTaTi>

ObmexrceHHsA: <YMOBHU JOIIYCTHUMOCTi IIOUATKOBUX JaHIX>

(puc. 9.1) y MomeHT yacy f.

BxigHi paHi Pesynbtatn 3B'A30K MiXK BenMumHamm
| — poBXWuHa HUTKK, M; | T — nepioa KonMBaHb, C; 1
a0 — MOYaTKOBUW KYT, | w — UMKNiYHa YacToTa T =2nm g:
pag; cucTemu, paa/c; A
t — MOMEeHT vacy, G X — JyroBa KoopAauHata, M; w = l—;
g — NPUCKOPEHHSA U . — MaKcMMmajbHa WBuna-
. . . . x =x__ cos(wt + q);
BifIbHOro nafiH- KicTb TArapa, m/c; max
HA, M/c? X, — amnaiTyga KonmBaHb, m | U = wx, . sin(w?);
U = wx
max max
O6mexeHHA: -0,3<a<0,3
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P> 3. Po3po6ka meTogy i aAropuTmMy peasisauii maTemaTuyHoi moaeni
Ha mpomy erami moTpibHO OOI'PYHTOBAHO BUOpATH Memod pPO36'a3Y6AHHS
3a0aui — KOHKPETHHUI CIIoci0 po3B’sI3yBaHHS 3aJadi B Meykax MDOOymZOBaHOI
mogeni. Hanmpugimaz, MIMPOKO 3aCTOCOBYIOTHCS METOAY HAOIMMKEHUX O0UMCIeHb
(yHK1IiY, KOpeHiB PiBHAHL TOIIO0. An2opumam po36'sa3y6ants 3a0ayi CRIANAETD-
cA BiATIOBIAHO 0 BHOPAHOTO METOXY.

P> 4. Po3po6Kka Komn’loTepHOI Mogeni

Komr’rorepaa momeasr — 1ie imdopmaliiiina Momenb, AKa peajisoBaHa
3acobaMy IIEBHOT'O IIPOrPAMHOIO CEePemOBUIIA.

Ha mpomy erami B cepemoBHIII TAOJIMUYHOIO IIPOIlECOPa PeasidyeThCsa OOUH
i3 BugiB iHdopmaniiitHol Mozxeni — pospaxynkosa modeb.

MadTHHUKA.
A B C D E

1 MaTtemaTU4yHUI MasTHUK
2 |BxigHi paHi 3HauyeHHA Pe3synbratu 3HayeHHA
3 |[JoBXWHA HUTKKU, M 2 Mepiop KonuBaHb, C 2,837
4 |TpUCKOPEHHs BiNbHOro AMARITYAE KOAUBAHE. M

nagiHHa, m/c? 9,81 A ! 0,100

MouaTKoBUI KYT, paj BnacHa yacTtoTa cuctemu, 1/c
5 0,05 2,215
6 [MomeHT yacy, ¢ 0,02 [lyroBa koopAnHaTta, m 0,100
7 LWsugkicte TArapa, m/c -0,010
8 Makc. WBmaKicTb TAraps, m/c 0,222

Puc. 9.2

PospaxyHkoBi Mozesi J03BOJAIOTH BU3HAUMTH YIMCJIOBI 3HAUYEHHS BJIACTHU-
BOCTell 00’eKTa 3a Pi3HMX BXiJHMX JAHWX HA OCHOBI HIOro MaTeMATHYHOI MOIEJI.
Amnaiis mux s3HaUYeHL AOIOMArac CIIPOTHO3YBAaTH CTAH 00’¢KTa B MaliOyTHHOMY,
HAIIPUKJIAL MOZEJb 3eMHOI aTMoc(epu TO3BOJISAE MEepesdadynuTH MOTOAY, MOIeNb
€KOCHCTEMU — BHU3HAUYUTH MeXXKi KOPHUCTYBAaHHS IPUPOSHUMHN PeCcypCaMI.

p> 5. MpoBeaeHHA KOMMIOTEPHOrO €KCMEePUMEHTY

ExcnepuMeHT HajJ MaTeMaTUUYHOIO MOJEJIIIO, ITI0 3iHCHIOETHCA 3a IOIIO-
MOT'0I0 KOMII'IOTEpPA, HAa3WBAIOTH KOMII'IOTEPHUM.

Y 9 kiaci Bu BiKe 03HANOMUJINCH 31 CKJIAMOBUMU IIHOI'O €TAIly MOJEJIIO-
BaHHA (puc. 9.3).

Po3pobka nnaHy [poBeAeHHA KOMM'IOTEPHOTO eKCNepUMEeHTY AHani3 oTpUMaHux
eKcnepumeHTy Ha CTBOpeHin mogeni pesynbratis

Puc. 9.3
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Komr’torepHuii eKCIIepIMeHT He BimoOpaskae BJIaCHe HPUPOLHI ABUINA UM
IpoIlecH, BiH € UMCeJIbHOIO peaJisalliero cTBOpeHOl MaTeMaTHYHOI Mogesi. 3a
YMOBU PO30iIKHOCTI pesyabTaTiB €KCIIEPUMEHTY Ta HATYPHOTO eKCIEePUMEHTY
3 IIPOTOTHUIIOM TOBOPSATH IIPO HeaJeKBATHICTh MaTeMATUUYHOI MOJIEJi.

Ilnan eKcIlepuMeHTY Ma€ 4iTKO BimoOpasKaTu MOCiJoBHICTH POGOTH 3 MO-
IeJinio, i1 mepeBipKy HIJIAXOM TeCTyBaHHA Ta BUIIPABJEHHA IOMUJIOK. Tecty-
BaHHA — Ile IIPOIleC MOPiBHAHHSA PEe3YJIbTATiB TECTiB i3 pe3ysbTaTaMu, OTPU-
MaHUMH ITiCJITI BUKOHAHHS PO3PaXyHKiIB 3a CTBOPEHOIO MOIEJLITIO.

Mogenp € ageKBaTHOIO peaJbHOMY ITPOIECY, AKIIIO OTPUMAaHi B XO-
@ i MomeJIOBaHHSA XapaKTEPUCTUKM IOCJiIKyBaHOro IIporecy 30i-
raTbCs 3 €KCIIePUMEHTAJbHUMHY i3 3aJJaHUM CTyIIE€HeM TOYHOCTI.

ITicia TecTyBaHHS MOXKHA HEPEXOAUTH 0E3MOCEPEeSHBO OO0 eKCIEePHUMEeHTY,
110 BiATIOBiZmae MeTi MoAeaOBaHHSA, Ta A0 OCMUCJIEHHS ITiJCYMKiB, ITIO CIIY:KUTH
OCHOBOIO aHAJIi3y Pe3yJIbTaTiB MOIEJIOBAHHA i IPUUHATTS PiIlleHb.

O64nC/0Ba/bHUIA eKcnepuMeHT 3acobamu TabauyHOro mpouecopa

VaBiTh, 110 paja JUPEKTOPiB CKJazae OIOAKeT IIiAIPHEMCTBA Ha HACTYII-
HU#A pik. BaskaHo BpaxyBaTHW, HACKiJIbKM e(EKTUBHICTH PO3MOAIJy KOIITIiB
3aJjie;KaTuMe Bim BUOOpPY Pi3HUX cIleHapiiB PO3BUTKY MHOAill, AKi BIJIMBATUMYThb
Ha POOOTY IiANIPHMEMCTBA, HATPUKJIAL, SKITO OAHKW IIiIBUIIATH BiJICOTKOBY
CTaBKY 3a KpeauTaMH’, 3POCTYTh HOZATKH! TOIMO. SIK mpopaxyBaTu pisHi Ba-
pianTu ckiaamanua Gomkery? Ciin ckopucrarmes cienapisvu Microsoft Office
Excel (mami — Excel).

Jucnetuep cienapiiB — 1e 3aci6 Excel, mo moxke 6yTu BUKOpHCTAHUIT
I MiATPUMKM NPUNHATTSA PillleHb y CKJIAIHUX CUTyallidAX, AKi moTpebyoTh
aHaJi3y Ha 3Pa30K «IIO..., AKIIO...7».

Cuenapiit — Habip 3HaueHb, AKUN 3ad@ikcoBaHUN y mMaM’ATi KOMII'IOTe-
pa i AKuUli MOKe aBTOMATHUYHO IiJCTABJIATUCA B POOOUYMIT apKyIII.

Crenapit € iHCTpyMeHTOM, AKUII JO3BOJISE MOIEJIOBATH PidHi BUAM 3amad:
¢isuuni, eKoHmoMiuHi, MaTemMaTuuHi Ta iH. CTBOPHBIIN CIeHApPiii, KOPHUCTyBau
Ma€e MOKJIMBICTH AidHATHCA, AK BILIMHE Ha pPe3yJIbTaT 3MiHA ITOYATKOBUX 3HA-
YeHb Yy MEeBHUX KJITHHKaX TaOJIWIli, TOBEPHYTHUCS O OLHOTO 3 BapiaHTiB, po3-
mIAHyTux pamimnte. CreHapiii mo3BoJisfe aHaJisyBaTu B ONHi#M TaOJMIli KijgbKa
BapiaHTIiB Po3B’s3aHHA 3aJaui Ta HONYCKAaE€ BUKOPUCTAHHS 10 32 mapaMeTpis.

Ii masgTHUKA. MareMaTuyHy MOJE]b HOro CTaHy MMOOyIOBAHO y MPUKJIALL 2.
Ha ocHoBi Mozesni cTBoprMO TAGJIUII0 TMOYATKOBUX MaHUX 1 pe3yJbTATiB
(puc. 9.4).
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1.

A B C D E
1 MaTtemMaTUYHUN MAATHUK
2 |BxigHi paHi 3HaueHHA Pesynbratu 3HauyeHHA
3 |JoBXWHa HUTKK, M 2 MNepiof KonvBaHb, € =2*PI()*SQRT(B3/B4)
4 Mpuckopenns sinbHoro AMNNiTyAa KonmeaHb, M

nagiHHs, m/c? 9,81 ’ =B5*B3/COS(B5)
5 |MouaTKoBUN KYT, paj 0,05 BnacHa uyacTtoTa cuctemm, 1/c —SQRT(B4/B3)
6 |MomeHT uyacy, ¢ 0,02 [lyroBa KoopguHata, m =E4*COS(E5*B6+B5)
| 7 | LLIsnakicTb TArapsa, m/c =E5*E6*SIN(E5*B6)
8 Makc. wBmnakicTb TArapa, m/c|=E5*E4
Puc. 9.4

IToGynyemo crieHapii moBemiHKM MasATHHUKA 3a Pis- | @ .5 .ﬂr
HUX TOYATKOBUX JAHUX.

. . . AnHani T Po: 1
Ha Braaanmi MeHto [laHi BiIKPHEMO CIIHCOK |lumore| o o o e

AHani3 «Akwo» i Bubepemo kKomauay [duncnetuep [ucneTuep cueHapiis...
cueHapiie (puc. 9.5). Bizkpuerbcs miajorose Mip6ip napamerpa...
BikHO [ucnetuep cueHapiie. Harucuemo KHom- Tabnmua panux...

Ky Hopatu. Puc. 9.5

3amoBHUMO IoJis BikHA [lofdaBaHHA cueHapito (puc. 9.6). ¥V mose Ha-
3Ba CUeHapilo BBeZeMO HasBYy BapiaHT 1. ¥ moii 3MiHIOBaHI KNITUHKN
VKaKeMo KJITHHKY B3, 110 MicTuTMMe 3HAUEHHS IOBMKUHU HUTKU
(3a moTpebm BKaKITH AiamasoH KJIITHHOK), KJaiHemMo KHomKy OK.

¥V miasoroBomMy BiKHi 3HaueHHA KNITMHOK CLEHapil0 MOKHA 3MIiHUTH 3HA-
YeHHs KJITHUHOK. 3amamo s B3 smauemnsa 2, KjaammeMo KHoOmKy OK.
Bigkpuersca miasorose BikHO [lucneTuep cueHapiiB, me y cuucky Cue-
Hapi 3’aBuUJIacAd Ha3Ba CTBOPEHOTO CIleHApiio.

¥ BikHiI [lncnetuep cueHapiiB HaTucHeMO KHOIKY [lodatu i cTBOpUMO
CIleHapifl BapiaHT 2, 3MiHMBIIN 3HAUYEHHS MOYATKOBOTO KyTa.

DlonaBaHHA cueHapito 3 A=)

Ha3Ba cueHapito:

L |

3MiHIOBaAHI KNITUHKK:

[B3:B6
Il Wo6 BnainnTy HeCymixkHi KAITUHK, KNAUHITb iX, yTPUMYyOUM HaTMCHyTO Knagiwy Ctrl.
MNpumiTka:

U
“ ABTOp: user, 24.11.2018 -
f -
; 3axuct
3a60POHUTY 3MiHU
|| O npuxosain OK | [cxacysatu] |
| — ——
Puc. 9.6
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¥ BikHi [ucnetuep cueHapiiB MOXKHA TEPEXOAUTH BiJ OTHOTO CIIEHAPiIO M0

imImoro,

3MiHIOBATU CIleHAapii, CTBOPIOBATHU 3BiTU IIPO Pe3yJabTAaTH BUKOHAHHS.

IIT0o6 cTBOpUTH IiACYMKOBHIl 3BiT, TOTPiOHO:

1)
2)

3)

Byne crBopeno apkymr 3 imeHem CTpykTypa
cueHapito Ta chopmMoBaHO 3BiT NP0 BUKOHAHHSA

HATUCHYTHU B AiaJIOTOBOMY BiKHi JucneT-
yep CueHapiiB KHOIIKY 3BiT;

BUOpaTH B 4iaJIOTOBOMY BiKHi 3BiT 3a cue-
Hapiem (puc. 9.7) Tum 3BiTY CTPYKTYpa;
3a3HAUNTHU Oialla3oH KJITHMHOK i3 pe-
3yJbTaTaMu B TOJi KNiTUHKK pe3ynbraty
i kamanmayTu KHOIKY OK.

Bcix crenapiiB (puc. 9.8).

[i1z]

(=3
|8 le|e|s|ofafwn =]

SR

BapianT 1

i

MpumiTeK: ctoeneyb "MOTOYHI 23HAYEHHA" NPEACTIBNAE 3HIYEHHA 3MIHIOBIHMX KNITUHOK Ha
Yac CTEBOPEHHA 38iTY 33 CUSHAPIEM. 3MiHIOBaHI KAITUHKKM ANA KOMHOMO
CUEHapio NO3HAYSHO CiPUM KONBOPOM.

I5]

SIE

L

Puc. 9.8

CroBrenb [MOTOYHIi 3HAaUEHHA MiCTUTH 3HAQUEHHS 3MiHIOBAHUX KJIITHMHOK HAa
yac CTBOPEHHd 3BiTy. a4 KOMKHOTO ClieHapiio IIi KJITMHKU MO3HAYeHi cipum
KOJILOPOM. 3a IOIOMOTOIO 3BiTY MOKHA IIOPiBHIOBATHU IIapaMeTpu MasTHUKA 3a
PiBHUX TOYATKOBUX AAHUX, IJAHYBATH IOJAJBIINN XiJ] eKCIIEPUMEHTY.

@) MNutaHHA AnA camonepeBipKu

1.

H WN

52

Yu mMo:KHA MPONYCTUTU AKUICH i3 eTamiB po3B’s3yBaHHA 3amadi?
IITo Take Komm’oTepHuii excuepumenT? HaBemiTh mpukJan.

fAxi BUCHOBKU MOXKHA 3pOOHTH 3a pe3yjabTaTaMU TECTYBAHHS MOIEJi?
fAx HailiepekTUBHIIIe opraHidyBaTu 30epesKeHHs ¥ IIiICTaHOBKY Pi3HUX
BXiHUX JaHUX IJsA X 6araTopasoBOro BUKOPHCTAHHS B TaOJIUITi?
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5.

6.

Hasenits mpukian samauvi, Ojsd po3B’sI3yBaHHSA SKOI CJifi CKopucTa-
Tucsa iHcTpyMeHTOM CUeHapin.
ITosicuiTh cxemy 1moOymOBU CIieHaApiiB.

- Bnpasa 9

o
o

1)

2)
3)
4)

5)
6)

Komn’toTepHe TecTyBaHHA

pp IloGymysaru clieHapiii JociaifsKeHHsS Mozeai (piHaHCOBOI 3ajadyi.

3adaua. BusHauTe BifICOTKOBY CTaBKY Ta IIOPiUYHMI BHECOK, 11100 3a
10 pokiB BrIagHuK Hakomuuus Ha germo3uTi 50 000 rpH.

HocaimiTh, AKa cyMa HAKOMUYYETHCSA Ha paxyHKY 3a 10 pokiB mpwu pis-
HUX 3HAUEHHSX BiJICOTKOBOI CTaBKHU Ta IOPIYHOI'O BHECKY. 3a PesyJib-
TaT BBasKaiiTe CymMy, HAKONIMUEHY 3a Pi3HUX 3HAUEHb CTABKU Ta BHECKY.
IIpoananisyiiTe MaTeMaTUuHy MOAEJIbL 3ajadyi.

Bxioni dani: CtaBka — BiJicOTKOBa cTaBKa 3a Iepiof BuiLiar; Knep —
KiJbKicTh BHecKiB; [NT — moCTifHUI IMOPIYHUNA BHECOK.
Pesyavmamu: MB — maiibyTHA BapTicTh (CymMa Ha pPaxXxyHKY).
36’a30k mixn eenuyunamu: MB=FV (ctaBka; Knep; nT).

Obmexncenns: npu CraBka > 0; Knep > 0; Mnt< 0.

3aloBHITH €JEeKTPOHHY TAOJHUI[I0 3TiJHO 3 MaTEeMATHYHOI MOZEJIIIO
(puc. 9.9).

dinancoBa (pyHKIia FV mosep-
Tae MaiibyTHIO BapTicTh iHBec-
THUILi]l Ha OCHOBi IIOCTiHUX IIe-

A B
CraBKa (piuHux) 0,05
LLlopiyHnin BHecok | -2000

v |lw(N =

R . e . Pik Cyma Ha paxyHKy
p.IOI[I/ILIHI/IXnBI/IHJIaT 1 IIOCT1MHOI p ZFV(SBST:A4:5B52)
BI1/ICOTKOBOl CTaBKM. 5 —FV($BST:A5:$B%2)
IlouaTkoBe 3HauenHa [INT Mae

Puc. 9.9

OyTH Big’€MHUIM.

CkomimotiTe opmyay 3 KiiTunku B4 B miamason B5:B13, mpomom:xTe
HyMepallilo pokis.

CrBopiTh crenapii Makc.cTaBka. ¥ BikHI 3HaueHHA KNITMHOK CUeHapito
sajgaiTe nas KiaiTuHKM Bl mose sHauenHs 7 %.

CrBopiTh creHapi?i MaKC.BHeCOK; y BiKHI 3HauyeHHA KNITMHOK CLeHapilo
sazaiite mid KiaiTuaky B2 mose smauenusa —3700.

CTBOpiTH TiICYMKOBUI 3BIiT.

3pobiTh BUCHOBOK. 30epesKiTh (haiia i3 HasBoio Bnpasal.

BukonatiTe TecToBe 3aBHaHHA 9 i3 aBTOMATHUYHOIO
ImepeBipKoio peayabTaTy Ha cairti interactive.ranok.com.ua
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10. KoHconigauisa aanux. 3BeaeHi Tabauui

Ax mBUAKO y3araJbHUTH pe3yabTaTu (PiHAHCOBOI MisJIBHOCTI BimmijriB
(¢ipMy uym pes3ysbTAaTH Pi3HUX €TAIiB CIIOPTUBHUX 3MaraHb, II[0 PO3MIiIlleHi Ha

OKpPeMHUX apKyIIax?

VYsaraabHUTH MaHi 3 KiJIbKOX TaOJIUIlb, SKi MaiOTh OMHAKOBY CTPYKTYDPY
Ta 30epiraloThbCcs B HECYMiKHUX [Oialla3oHaX, Ha Pi3HUX apKyllax i HaBiTh
y PisHMX KHUTaxX, JOIIOMOXKYTh KOHCOJigaIlia mammx i 3BemeHi TaOamIli.

KoHconigauia gaHux

ragug (puc. 10.1, a-8), AKi posMmiIlieHi HA OKpeMHX apKyIax.

A | B A | B A B
1 Pesynbratn | etany 1 Pesynbratu Il etany 1 Pesynbratn Il etany
2 | Mpi3Buiye, im'a | bann 2 | MNpi3Buwe, im'a | bann 2 | MNpi3Bue, im'a | bann
3 |[dosra A. 1 3 |[Oosra A. 10 3 | dosra A. 10
4 | KoBanb [. 3 4 | KoBanb [. 5 4 | KoBanb [. 4
5 | Ceposa K. 9 5 | Ceposa K. 1 5 | Ceposa K. 7
6 | Betpos C. 5 6 | Betpos C. 7 6 | Betpos C. 5
7 | Aptemko H. 1 7 | Aptemko H. 7 | Aptemko H. 7
8 | banpaH M. 5 8 | banpaH M. 8 |barpaH M. 3
9 | Bonowyk O. 9 9 | Bonouwyk O. 10 9 | Bonouwyk O. 6
10 | Wynbra 0. 8 10 | Lynbra 1O. 7 10 | Lynbra 1O. 12

4> | | eTan | Il etan | Il eTan 4> | | eTan | Il eTan | Il eTan

4) | | eTan | Il eTan | Il etan

a (9]
Puc. 10.1

2. Bowumemo y kiiTuHKY Al apkyiia
pe3ynbraTy 3aroJIOBOK IIiJCyMKOBOI
rabaui (puc. 10.2).

3. Bupinmmmo Ha aprymi pesynbrartu
KIiTuHKY A2 i Ha BrJagmi [aHi
y rpyImi 3HapAaaa AaHUX HaTHUCHEMO
KHOIIKY KoHconigauis.
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B

J7s cTBOpEeHHA IiACYMKOBOI TabJuIli BUKOHAEMO TakKi mii.
1. CrBopumMO HOBHU apKyI Ta IIePEeMEHYEMO HOro Ha pe3ynbraTu.

A | B C
1 | PesynbtaTin 3maraHb
2
| | eTan | Il etan | Il etan | pesynbTatn
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§ 10. KoHconigauia paHux. 3BegeHi Tabnuui

=

Y BikHi KoHconigauia 3i cmmcky OyHkuia subepemo Cyma (puc. 10.3).
5. VYcraHoBuMO BCi mpamopIii AJid BigoOpaskeHHs 3aroJioBKiB i 3B’I3Ky
BUXITHUX TabJuUIb i3 migmcymMKoBoio Tadauiiero (puc. 10.3).

A | B C D E F G
1 PesynbTaTu 3mMaraHb
2
3 KoHconigauis
4
5
6
7
8
'l eran'!$AS2:58810 ~
9 ‘Il eran't$A52:58510
"Il eran'i$AS2:58510
10 v
1 ~BHKOPHCTOBYBATH AK iMeHa
12 (4] nignucn sepgubore praxa
3 awauennn nisoro crosnua | [Z] Creoprosam 38'23i1 3 eixianimu aanwm
[ o ][ somm
15 —

<> | | etan | Il etan Il eTan |pe3yanaT|/| | @

Puc. 10.3

6. CdopmyemMo CIHCOK miaraso-

HiB KaiTuHOK. [[Jd 1IHOTO0: 1] 2] A | B C
1) ycraHOBHMO Kypcop 1 | PesynbTaTi 3maraHb
y moJii lNocnnaHHA Ta - 2 | Banu
nepeiiieMO Ha apKyIIl |+ Hosra A. 31
| etan i Buginumo mia- hal 10 | Kosanb J1. 12
na3oH A2:B10 (gus. L+ ] 14 | Ceposa K. 27
puc. 10.1, a); HaTUCHE- |+ 18 | Bepos C. 17
MO KHOIIKY Jlogatu; |+ 22 | ApTemko H. 13
2) moTopuMO Iii mil s |+ 26 | baiipan M. 14
apkymris Il etan i Ill etan |1 30 | Bonowyk O. 25
(zuB. puc. 10.1, 0, 6). |+ 34 | Wynbra 10. 27
7. Kaammemo xzonky OK. < » |l etan |l etan | Il eTan | pesynbratn 0
Burnsaa mizcyMKoBoOi TaOsmuIri Ha-
Puc. 10.4
BemeHo Ha puc. 10.4.
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3BegeHi Tabauyi

3Benmeni Tadauni Excel — 1me imcTpyment, axuii 3a ganumu Tadbauii ¢op-
My€ 3BiT 3a 3aJaHUM aJrOPUTMOM. 3BeleHa TaOJIMIlS AO3BOJIAE PO30UTU JaHi
Ha TPYIH i BUBECTH IPOMIiMKHI mificyMKu 3 OyIb-IKUM piBHeM mAeraJrisarrii.
3a IomoMOro 3BeIeHUX TabJUIlh MOXKHA IIIBUAKO OIIPAIlbOBYBATU BeJIMKi
obcarm mamumx: BiAdinbTpoBYyBaTH, MOPiBHIOBATH, rpynyBatu maHi. Ile sHaumo
ToJierirye mpaifio 6aratboMm (axiBiam (MeHeIKepaM, eKoHOMicTaM, colliojoram
Ta iH.).
Hnass mobymoBu 3Bemenol Tadauni B Excel morpiGHo:
1) BumgiauT; Oyab-IKy KJIITHHKY BCcepenuHi TabauIli i BUGpaT KOMAHIY
BctaBneHHa — 3BepeHa Tabnuus (pue. 10.5);
2) vy BikHI 3BegeHa TabnuuA KJIaHYTH KHOIKY [O0TOBO — momacThCA HO-
BUI apKylll, HA IKOMY OyZe PO3MiIl[eHO MaKeT CTBOPIOBAHOI 3BeeHO1
TabJaUIi, CIIMCOK TIOJIiB Ta HaHeJ b iHCTPYMEHTIB 3BeleHOl TabJuITi.
ITanens iHcTpyMmeHTiB MicTuTh doTupu BikHa (puc. 10.6). Maker Tabu-
i (hopMyeThCA IIJIIXOM IIEPEeTATYBaHHSA HA3B IIOJIiB 0 BiKOH maHeJi iHCTPY-

MeHTiB.
@) @
MBHE 1 BETaErEHHR ‘\? ‘Iﬂpr 3BITY ‘ | |I'Ioa.uaq " CTo..i

EIECE:

HEl §#No3nauku pAa... X 3HaueHHA
3BepeHa Tabnuusa | PucyHok Mpadika ‘ ‘ | |

Tabnuus~
[[]BigpknacT oHOBNEHHS...

Tabnuui | 30

Puc. 10.5 Puc. 10.6

Ho Bikua QinbTp 3BiTy (I) TOTPiOHO IIEPETATHYTU HA3BY IIOJIA, 38 AKUM Bif-
oyBaTumeTbcsa (imbrpaliiisg. B obsacrti manmx OyayTh BimoOpaskeHi migcyMKOBi
JaHi 1A 3HaueHHdA, 110 BuOpaHe 3i cuucky QinbTpa 3BiTY.

Ho BikHa [lo3Haukm papgkiB (2) moTpiOHO HEPeTATHYTH HA3BU TOJIB, AKi
CTAaHYThL 3aroJIOBKAMHU PAIAKIB y 3BeleHiil Tabmiri.

Ho Bikma [o3Haukm ctoBnuiB (3) mOTPiOHO TEPETATHYTH HA3BU TOJIB, 3a
AKUMHU IIPOBOAUTUMETLCS I'PYNYBAHHA i HigOMTTS HigcyMKiB. S3HAUeHHS IOJiB
OyayTh 3aroJIOBKAMI CTOBIIIIIB y 3BeAeHill TaOIuIIi.

Y mose 3HauyeHHA (4) ciaixg moMicTUTH Ha3BU CTOBIIIIB, HAJ AKUMU BUKO-
HYBAaTUMYTbCS O0UMCICHHA. S3HAUEHHS II0JIiB BUKOPUCTOBYIOTHCA AJISA 3aI0B-
HEeHHS KJITHUHOK 3BeJeHOl TabJauIll HifCyMKOBUMHN SAHWUMU.
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< § 10. KoHconigauia paHux. 3BegeHi Tabnuui

@) dauo Tabauifio, 110 MiCTUTE AaHi PO IJION[Y 1 HACEJEHHS NeAKUX KpPaiH:

MNiBkyna YactmHa cBiTy KpaiHa |[Mnowa, Tuc. KB. KM | HaceneHHs, Tuc. oci6
MNisoeHHa Adpuika AHrona 1246,7 92 658
MiBHiYHa Adpuka €runer 1001,5 92 659
MiBHiuHa | MiBoeHHa AmepuiKa | BeHecyena 916,4 29 106
MiBHiuHa | MNiBpeHHa Amepuka | Konymbis 1141,7 42 090
[iBgeHHa | [MiBgeHHa AmepuKa | ApreHTrHa 2766,9 40 117
MiBHiuHa €Bpona YKpaiHa 603,6 48 400
MiBHiYHa €Bpona HimeuyunHa 357,2 82 800
[iBoeHHa Asia Mananzia 329,8 27 140
MNiBgeHHa Asia Cinranyp 721,5 5612

IToGynyemo 3Bemeny Tabuuiiio 3 (inbrpariero mamumx 3a IliBamenmoro Ta
ITiBriunoio miBkysmamu. o BikHa QinbTp 3BiTy mepeTarseMo HasBy [liBKynA,
OCK1JIbKM IMOTPiOHO IpymyBaTy KpaiHU 3a HMiBKYJISIMIU.

o BikHa No3HaukM pAAKiB mepeTArHeMo iMeHa moJsriB YacTmHa cBiTy i KpaiHa.
IIi imena crayu 3aroJioBKaMu PAIKIB y 3BefeHiil TabauIli, mpuuomy 36epi-
raeThbCa iepapxid BiIHOCHMH MiXK mojiaMU: pAnKu KpaiHa BKJIazeHi B pAIKU
BUINIOTO PiBHA YacTvHa CBITY.

ITin6buBaemo miscymMKu (cymMapHi 3HaUueHHS IIJIONII Ta HACEJIeHHs) 3a dYac-
TuHamMu cBity (puc. 10.7). Maemo 3BiT 3a rpymnom KpaiH, PO3TaIIOBaHUX
y IliBpenwniti miBkymi (puc. 10.8).

Cnuncok nonis 3Be4eHO0T Tabaunui
BubepiTi nons, AKi Cnia A0AaTH A0
3BiTY:

Migkyns

YacTtuHa cBiTy

KpaiHa

Mnowa TUC. KB. KM

HaceneHHsa Tuc. oci6 4 A I B c
1 |Rieryna MisaeHHa
2|
MepeTarHiTe Nona Mbk Takummu obnactamm: 3 |Mo3Hauku pagkKis [TI Cymazlinowa Cyma 3 HaceneHus
Y OinbTp 38iTY B nNosHaukm cro... THUC. KB. KM TMC. 0Ci6
Miskynst = S Svavenns v 4 |2 Asia _ 1051,348 32752
i Manaisia 329,848 27140
6 | Cinranyp 721,5 5612
§# NosHaukmpsn... = 3HaueHHs 7 | o Abpuka 12467 s
YactuHa cBiTy ¥ Cyma 3 Mnow... ¥ 8 AHrona 1246,7 92658
Kpaira v || | cymasHacen... ¥ "9 | ©nispgenna Amep 2766,80 40117
; 10 ApreHTvHa 2766,89 40117
BiaKnacTit OHOBAEHHS ... 11 |3aranbHuii Nigcymok 5064,938 165527
Puc. 10.7 Puc. 10.8
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ITix uac crBOpeHHs 3BeAeHOI Tabiuili mporpama Excel aBromMarmunHO 3a-
CTOCOBYE 10 Hel oguH 3 aBTo()opMaTiB. BubpaTu iHIINI CTUIL TAOJUIII MOMKHA
Ha BKJaAIi KOHCTpyKTOp maHesi iHcTpyMeHTIB 3BeAeHi Tabnuui.

P> OHoOB/AEHHA AaHUX
Hawui 3BemeHol TaOMUIL ITOB’s3aHi 3 MOYATKOBUMU JAHUMHU, TOMY Oe3IIo-

cepelHBO B Hili 3MiHUTH maHi HeMO:KJIuUBO. Ile mMOTPiOHO POOMTU B TAOIUILAX
IOYATKOBUX NAaHUX. —

Ilig yac BHeceHHA 3MiH m0 TAOJUIII 3 IIOYATKOBUMMU Ja-
HUMU 3BelieHa TaOJUIlA He OHOBJIOETHCA ABTOMATHUYHO, Ie Brionu 3M;Hm
Tpeba pobuTu BpyuHY. Ils 1IpOro moTpibHO 3pOOUTH AKTUB- v [mkepeno ¥
HOIO OyIb-AKY KJIITHHKY TaOJUIll Ta KJAIHYTH KHOMKY OHO- Hani
BUTK IaHesi imcTpymenTis 3BegeHi Tabnuui (puc. 10.9). Puc. 10.9

P> lNepemilieHHA Ta pegaryBaHHs Mo/ 3HAYEHHS

1106 mepemicTuTH moOJe JaHUX, MOTPIOHO HABECTU BKA3iBHUK HA OYIb-AKY
KHONKY IIOJI W MEepeTATHYTHU i B HOBY oOJsiacTh. TakmM YMHOM MOJKHA IIepe-
TBOPUTHU II0JIe PSAAKA B IIOJIE CTOBIIISA W HaBHAKHU.

IITo6 BCTaBUTH HOBe TOJIe Y 3BeMeHY TaOJMITIO, MOTPiOHO:

1) BuBecTH Ha eKpaH IIaHeJb iHCTPYMEHTIB 3BeAeHi Tabnuui;

2) RJamHyTH KHONKY Bigobpasuntn nonA, SKImo yacTWHA maHesi, 1o Mic-

TUTh KHOIIKY 3 iMEeHaMHu IOJIiB JaHUX, IIPUXOBAHa;

3) TepeTATHYTU KHOMKM IOJIB JaHUX Y MOTPiOHY 00JacTh TaOIMIIi.

[ITo6 Buma MTH TOJe 3BEAEeHOI TAaOJMIli, CJIiJ IepeTATHYTHU KHOIKY Bil-
TOBiTHOTO TOJIA 3a MeXKi MakeTa 3BeIeHOl TabJmITi.

P> 3miHa PyHKUiT 06YMC/AEHHSA 3araZibHUX MigCyMKiB
Ilig wac crBOopeHHs 3BemeHOl Tabauili mporpama Excel aBromarmuHo BuU-
BOAWTH B3arajbHi IiJACYMKN, BUKOPUCTOBYIOUMW IJA PO3PAXyHKY B TIOJIAX
i3 YMCJIOBUMU 3HAUEHHAMU (PYHKI[iI0 CYMHU, a B IIOJAX 3 iHIIUMU TAHUMH —
GyHKIII0 TiapaxyHKy KiJIBKOCTi 3HAUYEHb.
Hagani mi ¢pysKIii MosKHA 3MiHIOBATHU, CKO-
PUCTABIIKUCH KHOIKAMU PO3KPUTTA CIUCKIB IaHe-

3BeCTV 3HaueHHs 3av

ai ObuncneHHs (puc. 10.10) mamesni imcTpymeHTiB .- BlaoOpaxaTh, shaueHHs, Ak

3BefeHi Tabnuui. Mons, enemenT Ta Habopu~ |
s cTBOpeHHSA HOBOTO TOJIS AJA O0UUCIEeHb ObuncneHHs

Ha OCHOBi 3HAueHb iHIIMX MOJiB 3BegeHOI Tabsu- Puc. 10.10

i moTpioHO BuOpaTu KoMaHmay [lonAa, eneMeHTn Ta

Habopwu.

3MiHUTH 3aroJIOBOK MHOJA ab0 TUN (QPYHKIII AJA pO3paXyHKY B HOJAX
i3 yucJI0BMMU 3HAUEHHAMM MOKHA Y BiKHIi [lapameTpu 3HaueHHA nonsa, saxe Bim-
KPUBAETHCA MONBIAHMM KJIAIAHHAM 3ar0JIOBKA TIOJIA.
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p> MobyaoBa 3BegeHoOi giarpamu

§ 10. KoHconigauia paHux. 3BegeHi Tabnuui

3a maHUMU 3BeEeHOI TAOJUITI MOKHA MOOyAyBaTu 36edeHy dia-

epamy (puc. 10.11), ni1s MBOro BUKOPHUCTOBYETHCS BeCh MAKeT 3Be-

IeHol TabamIri.
Ha miarpawmi (puc. 10.12) BigoOpaskaioThbCsa KHOIIKU MOJIiB 3Be- 3BefieHa

IeHol TabJMI[l — KHOIIKM Ciporo KOJbOPY, CIOPSAMMKEHI KHOIKaMU

e
L]

| Aiarpama

POBKPUTTA CHUCKiB. 3a IX JOIOMOIOI0 ycepeAuHi 3BeZleHOI AiarpaMu  pyc. 10.11
MOKHA B IHTEpPaKTHUBHOMY PeXKUMIi HOodaBaTH, BUAAJIATU, (PIiIbTPY-
BaTHU I OHOBJIIOBATH IIOJIS HAHUX TAaK caMo, SK y 3BeleHiil Ta0amIi.

Misyns
Cywa 3 Mnowa Tc. Ka. ki Cyma 3 Hacenern Tc, odib)
100000
80000
60000
40000
20000

|3HaveHn

THC. Ci6

Manaisia|Cinranyp | AHrona |ApreHTuHa

MNiBpeHHa
Amepuka

Asia

YacTwsa ceity v |Kpairia v |

Puc. 10.12

B Cyma 3 lMnowa
TUC. KB. KM

B Cyma 3 HaceneHHs

3BemeHi TaOaMIli He3aMiHHI OIS PoOOOTHU 3 BEJIUKUM OOCATOM TAaHUX, AKi
CKJIAJHO aHaJisdyBaTH 3a IOIOMOIOI0 COPTYBaHHsA Ta (inbTpiB. Taki Tabmaumiri
IO3BOJIAIOTH IMMBUIAKO cGOPMyBaTH PisHi 3BiTH 3a OTHUMU I TUMU CAMUMU
IaHUMHU B PO3pisi pisHMX KpuTepiiB. 3BiTM MOKHa THYYKO HaJAIITOBYBaTHU
I OHOBJIIOBATH 3TiAHO 31 3MiHaAMm TabJHUITi-m:KepeJa.

@) MNutaHHA A/nA camonepeBipKu

1.

H WN

ITosicuiTes anropmuTm KoHcoJimariil JaHUX i3 KiJIbKOX TaOIHIlb.
Hasenite npukgagu 3aBmgaHb, AKi MOTpeOyIOTHL KOHCOJigamii JaHmX.

Kouau caim sacrocoByBaTu 3BemeHi TaOamMIfi?

¥V cuucky kJjieHTiB hipmu (puc. 10.13) moTpibHO 3rpynyBaTu AaHi Ipo
KJIIeHTiB 3a piBHAMM ocBiTu. IM’A AKOTO MOJIA MOTPIOHO MOMIiCTUTH IO

BikHa QinbTp 3BITY?

3a cnuckoM KJiaieHTiB (ipmu (auB. puc. 10.13) moTpibHO mMOOYAyBaTH
3Bemeny Taoauiio (quB. puc. 10.14). IM’a AKOro mOJIA BMIIlIEHO y BiK-
HOo QinbTp 3BiTY? SIK 3amoBHeHi BikHa maHesi iHCTpyMeHTIB Tabauiri?

MpaBo ans 6e3onnaTHOro po3milleHHs NiapyYHUKa B Mepexi IHTepHeT mae
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flke mpusHaueHHsS BIiKOH Ha IIaHeJi iHCTPYMEHTiB 3BeIeHOI TaOJaMIli?
Ne OcBiTa Bik Cratb OunckoHT Micto
1 Buwa 56 XK Tak Knis
2 Buwa 30 y Hi [Hinpo
3 CepepHa 22 XK Hi [Hinpo
4 CepepHA 32 Yy Hi XapkiB
5 Buwa 45 y Tak PisHe
6 Buwa 23 y Tak Kunis
7 CepefHa 43 X Tak Xapkis
8 CepepHAa 34 y Hi Cymum
9 Buwa 48 X Hi Jlyubk
10 Buwa 51 Yy Hi Cymum
Puc. 10.13
JInckoHT Tak @
Mosnauky pagkis | v |Cepegue 3 Bik [K-cms Crats [K-crs Micro
SBuwa 4,3 3 3
S3K 56 1 1
Kuis 56 1 1
8y 34 2 2
Kuis 23 1 1
PisHe 45 1 1
BCepegHa 43 1 1
= 43 1 1
Xapkis 43 1 1
3aransHUK NigCcymox 41,75 4| 4|

- Bnpasa 10

. Pp Ha ocHOBI jaHnx TaGauIli PO MOTOIMKJIM, HAABHI Ha cKiazi (c. 61),

1)
2)
3)
4)

60

noOynyBaTtu 3BemeHy TaOsuirio. IlogaTtu madi mpo MapKu MOTOITMKJIIB
Ta iX IiHy; mepembauuTu (QiabTpalliio JaHWX 3a: a) BUPOOHUKOM;
0) o6’eMoM IBUTYHA.

VBenits gani B kaituaku Al:E10 y moBi#t kuHm3i. HasBiTte apkymt Cknaa.
BigcopryiiTe mani 3a piBHAMu: BupobHuk, Mapka, O6'em gBuryHa.
Bubepits komaungy BctaBneHHa — 3BegeHa TabnuuA.

Ileperaruits imena mosiB O6'em aBuryHa i Bupo6bHuk mo Bikza Qinbtp
3BiTY, imeHna mouiB Mapka motoumkna i Mogenb — mo BikHa [lo3Hauku
pAagKis.
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§11.

OCHOBM CTaTUCTMYHOrO aHanisy gaHux. Pagu paHux

Im’ss mosst LliHa mepeTsArHiTh M0 BiKHa 3HaAuYeHHs, BUOPaBLIN 3i CMIMCKY
onuito Cyma no nonio.
CdopwmyiiTe 3BiTH 3a: a) BUPOOHUKOM; 0) 06’€MOM ABUTYHA. 30€pPeKiTh
daiin i3 HazBoio Bnpasall.

Mopgenb Mapka Bupo6HuK I('_:l'é:ao’ 06’€rygsr“:yHa,

Multistrada 1200 Ducati Itania 20 000 1500
R4 Yamaha KnTan 12 000 1400
ZX-2R Kawasaki Kutan 8000 1200
Multistrada 1200 Ducati ITania 21 000 1500
ElGato 400 Honda Kutan 8000 250
FXS Blackline Harley-Davidson CLWA 14 000 1584
Vulcan 1500 Kawasaki CLIA 14 000 250
RSX Suzuki TaiBaHb 17 000 1000
Vulcan 1500 Kawasaki CLWA 14 500 1400

(l? Komn’toTepHe TecTyBaHHA

° BuxonaiiTe TecToBe 3aBaaHHaA 10 i3 aBTOMAaTHUUHOIO

m TepeBipKoI0 pe3yabTaTy Ha caiiTi interactive.ranok.com.ua

§ 1. OcHoBM cTaTUcTUMUHOrO aHanisy AaHux.
Pagu aaHux

Yy BapTO BiAKpHMBATH HOBY alTeKy B IIeBHOMY MiKpopaiioHi? Um morkHa
CTBEPA KYyBaTH, 10 Ha ABOX BUPOOHUIITBAX IIiATPUMYIOTHCA OSHAKOBI TEXHOJIO-
riuri ymoBu? 3HAWTH BiANOBiAb HOIIOMOKE CTATHUCTUUYHUN aHaJi3 JaHUX.

MOHATTA CTAaTUCTUKU

Hna spificHeHHs aHaJi3y KiJbKICHMX XapaKTEepPUCTUK BUKOPUCTOBYIOTH
CTATUCTUYHI JOCTiM KEeHHS.
[ ) Cratuctuka — HayKa TpPO MeToAu 30MpaHHSA, OMpAIllOBaHHS, aHa-
Ji8y Ta iHTepIperallii JaHUX, II0 XapaKTepU3yIOTh MAacOBi SBUIIIA
L Ta MIPOIECH, TOOTO CYKYIIHOCTI 00’€KTiB.
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Po3zgin 2. Mogeni i mogenioBaHHA. AHani3 Ta Bisyanisauia gaHux }

3aBIaHHAM CTATUCTUYHOTO aHAJi3y € OMpPAIIOBaHHA NAHUX, OTPUMAHUX
Yy XOIi eKCIIepHMMEHTY, BUSABJIEHHA IIPUUNHHNX 3B’sI3KIiB y 1mmepebiry aBwuir i mpo-
IeciB, OIliHKA BIJIMBY JOCIIPKYBaHUX UMHHUKIB i (hopMyIr0BaHHS BUCHOBKIB,
Ha IifcTaBi AKUX MOMKYTh OyTHM HIPUHHATI BiAmoBigaabHi pilmeHHS.

CrarucTuuHi AaHi — CYKYIHICTH umces, AKi Jal0Th KiJbKicHY xapakTe-
PHCTHUKY O3HAK II€EBHUX O0’€KTiB Ta SIBUIIL, II[0 HAC I[IKABJATL. YCIO MHOMKUHY
00’eKTiB, III0 € IPEeAMEeTOM CTATHUCTHYHOrO JOCJIiIKeHHS, Ha3MBAIOTh I'eHepaIb-
HOI0 CYKYIHICTIO BUMipIOBaHb.

ETanu CTaTUCTUYHOIO AOCAIAMKEHHS

CrartucTuyHe NOCTiJ)KEHHA CKJIATAEThCA 3 TPHOX €TaliB.
P> 1. 36ip i rpynyBaHHA NepBUHHUX CTATUCTUYHUX AAHUX
P> 2. AHasi3 OTPUMMAHUX CTATUCTUUHUX AAHUX
P> 3. OTpMMaHHA BUCHOBKIB 33 gaHUMMU AOCAiAKEHHSA

Yci o6’eKTH, IO IMiAJIATAaIOTH BUBUYEHHIO, CKJIAJAIOTH T€HEePAJbHY CYKYII-
HicTh. 11 ckJan 3ajesKUTh Bif MeTu fociaimkenHA. [HOAI TeHepaIbHOIO CYKYIIHI-
CTIO € Mali’Ke Bce HaceJIeHHsS IeBHOTO PerioHy (HaImpuKJAal, KOJU BUBYAETHCS
CTaBJIEHHA IOTEHIIIMHMX BUOOPIIiB IO KaHAMIATa Ha Mocany). 3as3BuuUail 3a-
IaeTbCcs KiJbKa KPUTEPiiB, 1[0 BUBHAYAIOTH 00’€KT MOCJimKeHHs (HAaIpuKJam,
yuni 10 Kjaacy, AKi HaBUaOTHCA 3a iH(MOPMAIiHHO-TEXHOJJOTIYHUM Ipodistem).

Bubipka, a6o BuOipKoBa CyKYyNHiCTh, — MHOKHHA 00’€KTiB, BUIIAJKOBUM
YMHOM BUOpPaHUWX i3 reHepasibHOI CYKYITHOCTI /IS y4acTi B AOCJIiIKeHHi.

(1 ] l'emepasbHa CyKyIHICTB Y pasi mepeBipKM AKOCTI BUPOOIB — Ile MHOMKMHA
BCixX BUpPOOiB, IO MiJJATalOTh MHEpPeBipili Ha BiAmoBiAHicThL cTammapram.
s dopmyBaHHA BUOIPKOBOI CYKYIHOCTI MOKHaA BUIIAJKOBUM UYWHOM
Bimiopatu nuia mepeBipku 5 % Binm 3arasmpHOI KimbKocTi BUPOOiB.

@ Amnagituunomy Bigminy ¢gipmMu HeoOXimHo migroryBaTum MaTepiaju IIpo
peakiriro KJieHTIB (pipMU Ha IJIAHOBY 3MiHY I[iHOBUX 3HMKOK. IIoTpiOHO
mo0yayBaTu BUOIPKY 3 TeHepaJbHOI CYKYITHOCTI BCixX KJieHTiB (ipmu, BHe-
ceHUX y 0asy JaHHX, i OMUTATH JININE KJI€EHTIB i3 BuOipKHU.

TakxuM YMHOM, Ha OCHOBI BHMBUEHHsS YacTUHU (peakIiii Tmx, XTO IoTpa-
OUTH y BUOIPKY) MOKHA OTPUMATU AOCTOBipHE YABJEHHS TPO Ifijie (AMO-
BipHY peakIlifo BCiX CIIOJKMBaUiB).

Bubipka moBuHHa OyTH pempe3eHTaTHWBHOIO, TOOTO 3AATHOI KOPEKTHO
BimoOpaskaTy reHepajibHy CyKyIHicTb. [[JId IIbOr0 BOHA IIOBUHHA I'eHEPYBATUCA
BUTIAJKOBUM UYWHOM i OyTH JAOCTATHHO BEJIUKOIO 3a 0OCATOM.
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Pagn paaHux

Bubipka micTuTh Habip 3HaUueHb MEBHOrO IMapaMeTpa BUOpaHUX O0’€KTiB,
HanpukJjan HaOip YYHIBCBKMX OI[IHOK 3 MareMaTuku. Ileperyismaroum HeyIIo-
PAAKOBaHY MHOMKUHY UYNCeJ, BAXKKO BUSIBUTHU 3aKOHOMIipHiCTh iX BapiroBaHHA.

[Jiga BUBYUEHHSA 3aKOHOMIpPHOCTEN BapilOBaHHS 3HAUEHb BEJUUYUHU HAJ
ITaHUMU, OTPUMAHUMMU B XOJi €KCIIEPUMEHTY, BUKOHYIOTb PAHMCYBAHHSA (B IIO-
pPAIKY 3pocTaHHA abo 3MEHIIeHHA 3HAYeHb KiJbKiCHOI BJIACTMBOCTI, IO aHA-
Jaisyerbesa) i epynysannsa (00’efHAHHA B TPYNM OSHAKOBUX 3HAUEHD).

CraTMCTUYHUIN PAX PO3MOTINY — BIIOPSIIKOBAHUI POBIOAIJ ONUHUIIH CY-
KYIITHOCTi Ha Ipynu 3a IIEBHOIO BJIACTUBICTIO.

Bapiamiitauit psag — 1me paj posmnomisy, MoOyJoBaHUUA 3a KiJbKiCHOIO
BJIACTUBICTIO.

Hexait y pesyabTaTi mpoBefieHHS NeAKOT0 eKCIePUMEeHTYy O0yJI0 OTPUMAaHO
BUOIDKY X, X,, X4 ..., X,. SHaUeHHA X, (i = 1, ..., k) Ha3UBaOTh BapiaHTAMH.

Posramrysasiiu BapiaHTu X, y HOPAAKY 3POCTaHHs, OTPUMAEMO BapiamidHMiA
pAan.

Yactora — umciao, dKe IIOKa3ye, CKiJIbKM pasiB 3yCTpivaeThCcs KOXKHA
BapiaHTa.
k
Slkmo n, — uvacrorm BapianT X, (i = 1, ..., k), TO > n,=n,nen— obcar
i=1

BuOipKU (KiJbKicTh 3HAUEHDb y BHOIPKOBill CyKyIIHOCTI).

BignocHa uactoTa BapialiiiHOro psaay — BiJZHOIIIEHHS YaCTOTU BUIAIKiB
MaHOTO 3HAUYEHHS IO 3araJibHOI CyMU YacTOT.

BigHocHa yacToTa BH3HAUYAETHCS B UYaCTKaxX oAMHUIN abo Bimcorxax (%).
3posyMmijo, 1110 cyMa BiAHOCHUX YacTOT moBuHHA mopiBHioBatu 1 (100 %).

Bapiamifini pagu OyBaioTh Oduckpemui (nepepemni) i1 inmepeanvhHi (Hene-
pepéHi).

P> AuckpeTHuit BapiauiliHuii pag

JduckpeTHuii BapiamiiHuil pam — Ie psAL PO3IOAiay, B AKOMY BapiaHTa

AK BeJIWUYMHA KiJbKiCHOI 03HAKM MOKe Ha0yBaTW TiJIbKV HMEBHUX 3HAUEHD.

e KinbKkicTh BupoOeHUX merajiell 3a 3MiHYy KOHKPETHUM POOITHUKOM MOXKe
BUPaKaTUCA TiJAbKU IiguMm uwucyom (6, 7, 8 i T. m.). Ymopaakyemo mami
IIPO KiJbKiCcTh JeTajieii, BUTOTOBJICHUX 34 3MiHY KOMKHUM IIPAI[iBHIKOM

Hexy:

e ¢ | 6 6|7 718 8|9 9|10 10

JNien 3a 3M|Hy, LUT.

YacTtoTa 10 12 15 8 5
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OTpuMaeMoO PsAA PO3MOAiNy TPAaIiBHUKIB 3a KiJbKicTi0 BUPOOJIEHUX me-
Tajei:

BupobneHo getaneii 3a 3MiHy, LWT. 6 7 8 9 10

KinbKicTb pob6iTHUKIB (YacToTa) 10 12 15

BiaHocHa yacToTa 20 % 24 % 30 % 16 % 10 %
O6car BubipkM n — Ie KijgbKicTh BapiaHT y BuOipIi, ToOTO KiJbKicTb

mxepes imgopmartiii. ¥ npukaani 3 — me 4n = 50.

Hasa rpadiuHoro BigoOpaskeHHS AUCKPETHOTO BapialifiHOTO pAAy BU-
KOPHUCTOBYIOTH IIOJIIFOH YaCTOT — JlaMaHy 3 BepIIMHAMM Yy TOYKax (2, n),
i=1,2,..,k, ne z, — sHaueHHd i-i BapiaHTH, a n, — BiANOBigHA Iidl BapiaHTi
yacToTa. A moOymoBu MMOJIiTOHA YacTOT Ha Ooci abcIiiuc mOTPiOHO BigKJIacTu Ba-
piaHTH 2, & Ha OCi OpAMHAT — BiJNOBiJHI YaCTOTH, TOUKM (zi, ni), CIIOJTYYUTH
Bimpiskammu.

a 300pas3uMoO IIOJIirOH dYacTOT BapialifiHOrO pALY, 3aLaHOro TabJUIIEI0
y mpukaanai 3. as mporo BUAIINMO TAOJUIIO0 i1 BubepeMo KomaHay BcTas-
ka — [liarpama — CraHpapTHi — ToukoBa (TOuKoBa Aiarpama, Ha SKiil 3Ha-
YyeHHA 3’emHaHi Biapiskamm) (puc. 11.1).

Posnogin npauiBHMKIB 3a KinbKicTio BUpOGNeHUX feTanen

14
12
<10
G 8
G 6
2 e
4
2
0
4 5 6 7 8 9 10 n
BapiaHTn
Puc. 11.1

T'padiune momanHsa BapiamiiiHUX PALIB 3a JOIOMOI'OI0 MOJIITOHA JOIOMATAaE

OTPUMATU HAOUHE YABJEHHS IIPO 3aKOHOMIPHOCTI CIOCTepe:KyBaHUX 3HAUEHD.
P> IHTepBa/bHUIY BapiaLiitHuii pAag

SAxmo BubipKka Mae BeIUKUIT 00CAT, TOPEUHO MOOYyAyBaTH iHTepBaJbHUM
BapiamiiHuii pAg — TaKUil pAJL POSIOAiJIY, B SAKOMY 3HAUeHHA BapiaHTH
TOJAHO Y BUIJIAML iHTepBaJiB.

IarepBasu MOKYTH OyTU pi6HI W Hepi6Hi. 3a YACTOTY, IO BigmoBimae iH-
TepBaJly, IPUNUMAaIOTh CYyMYy YacTOT, AKi IMOTpamuJu B Ied iHTepBaJ.
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§ 11. OCHOBM CTaTUCTUYHOrO aHanisy faHux. Pagu paHmx

s moOGymoBu iHTEpPBAJIHLHOTO BapialiiiHOTO pAXY MOTPiOHO:

1

2)
3)
4)
5)
6)

BUXOAAYM 3 00cATy Bubipku (N) BU3HAUUTU KiJbKicTh iHTepBatiB (K),

3a3BryUail KigbKicTh iHTepBasiB — y Meskax 5—20;

BusHauuTHU Haubinbire (X ) i matimenime (X . ) sHaueHHA y BUOipILi;
max- min-

oGumcauTu posmax pany: R=X —X

BUBHAUUTH ITUPUHY iHTepBaay: H =R / (K — 1);

BUBHAUUTHU ME’Ki KOXKHOTO iHTEpBAJy B MOPSAAKY 3POCTAaHHS;

migpaxyBaTy KiJbKiCTh JaHUX, 110 TIOTPAIUJIN B KOXKHUU 3 iHTepBaJIiB.

(5 ) dipma mIaHye BUIYCKATH MIKiJIBHY (popMy. 3’dAcyeMo, aKi posmipu dopmu

D
2)
3)

4)

i B AKi#l KigBbKOCTI ciif 3akJylacTu y miiaH. BumiproBaHHA 3pOCTy Ipynu
IIKOJAPIB Jaau Taki pesyabratu (y caHTmMerpax): 132; 132; 133; 134;
101; 134; 135; 105; 109; 138; 138; 110; 111; 140; 115; 125; 127; 115; 116;
127; 127; 116; 117; 127; 127; 117; 128; 117; 118; 130; 119; 131; 143; 124;
124; 144; 146; 124; 125; 150; 124; 158; 125; 121; 122; 121.

Posib’emo MHO:KMHY 3HaueHb Ha 7 iHTepBaJis: [101; 109); [109; 117);
[117; 125); [125; 133); [133; 141); [141; 149); [149; 158].

JJ1g KOYKHOTO iHTepBaJly BUSHAYMMO YaCTOTY, TOOTO UMCJIO 3HAUEHD,
110 MOTPANUJIMN 0 iHTepBaJy.

O06uncJIMMO BiJHOCHI YaCTOTU B iHTepBaJax IIJIAXOM HiJIeHHS YaCTOTU
B iHTepBaJli HA CymMy UYacTOT, SKa B HAIIIOMY BUIIAAKY IOPiBHIOE 46.
BigHocHa yacToTa B iHTepBaJi ga€ BiACOTOK MOTPANJIAHHA OO iHTEp-
BaJIy HAHUX BiJ iXHBOI 3arajbHOI KiJIBKOCTi. 3aIlOBHUMO TaOJIHITIO:

IntepBan | [101; 109) | [109; 117) | [117; 125) | [125; 133) | [133; 141) | [141; 149) | [149; 158]
YactoTa 2 7 12 13 7 3 2
BigHocHa 0,0435 0,152 0,261 0,283 0,152 0,065 0,0435
4acToTa

BigHocHa uacToTa KOKHOI BapiaHTH IIOKasye, Ky YaCTKY KOKHOI'O DPO3-
Mipy CJIif 3aKJacTy B IIJIaH.

OO6unC/IeHHs CTATHUCTUUYHNX XapPaKTEePUCTUK 3MiMCHIOETHCS 3a JOCTATHBLO
crJaagHuMu (opmyaamu. Jlai Bu misHaeTech, IK OOUMCICHHS XapaKTEPUCTUK
BuUOIpOK peasizoBane y Bigmoeimumx ¢yHKIiAX Excel.

@) MNutaHHA AnA camonepeBipKu

1.

fAxoro Moke OyTy BMOIpKOBa CYKYIIHICTh AJIS ONNUTYBAHHS TUIAJAYiB
TeJeBi3ilTHOrO KaHaJIy cepel MENIKAHIIIB MicTa, y AKOMY IIPOKUBAE
100 Tuc. ocib, 60 % 3 axux womoBikm i 40 % — Kimxu?

Yu 3a/Ie;KUTh penpeseHTaTUBHICTh BUOIpKU Bim ii posmipy?

Hna akux BUOIpOK OyIyIOTh TUCKPETHUN BapialliiHUiT psanx?
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s

=T

IloscHiITH, BimiMiHHOCTI Mi)K IOHATTAMM BapiaHTU i YACTOTH.

Hawmo BubGipry: 2; 3; 3; 4; 7; 5; 7; 9. fAk ii sanmmcaru y BUTJIALLI Ba-
piamiiimoro pamy?

Hesaki craTucTUYHI JaHi TogaHO y BUTJIALL moJsirona dactot (puc. 11.2).
IlosacHuiTs, AKy iH(MOpPMAIli0 MOKHA OTPUMATU 3 I[HOT'O IIOJIITOHA.

MoniroH yactot

7 . | |

6_.

5
54 /
5 3 N\ /
S
72

1

0 1 2 3 4 5
BapiaHTn
Puc. 11.2

@) Bnpasa 11

1)

2)
3)

4)

5)

66

Iz maprii meraseii BUmaIKOBUM uUmMHOM BuOpaau 25 BupobiB. Maca
BuUpoOiB (y rpamax): 54; 51; 54; 47,5; 49,5; 47; 49,5; 52; 51,5; 48;
49; 54,5; 54; 47; 49; 48; 51,5; 51; 54,5; 53; 49; 49; 48,5; 49,5; 51.
IToGynyBaTH IMOJIIrOH YaCTOT.

Y HOBIii eJIeKTPOHHIN KHU3i BBeAiTh HaHI B KaiTmuKu A2:A26, y KJi-
tuaku Al:D1 — 3sarosoBku croBmiiB (puc. 11.3, c. 67).

Bigcopryiite 3a 3pocranHaAM miamazon A2:A26.

IToGynyiiTe iHnTepBaabHUI PsAI.

Hexait k=8, Toni h = # = 0,94 ~ 1,0. Busnaure Mexi inTep-

BaJIiB, BBAsKAIOUM, 10 KOMKHUM iHTEpPBaJ BKJIIOUAE CBOIO IIPABY MEKY:

a —a, (47; 48] | (48; 491 | (49; 501 | (50; 511 | (51; 521 | (52; 53] | (53; 541 | (54; 55]

3aneciTh mpaBi mMexxi iHTepBasiB g0 KiaiTmHOK B2:B8, y aiTumky B9
YBeIiTh TEeKCT «>54».
Busmaure uwacToTW, KOPHCTYHOUNUCH CTATUCTUYHOIO (PYHKIIIEO
FREQUENCY(YACTOTA). Isia mporo BukoHaliTe HaBemeHi mii (puc. 11.3):
a) BumiaiTe KaitTuaku C2:C9 (MacuB 4acToT);
6) BurJyumure QyaKIito FREQUENCY; y mosi MacvB gaHuX yKaKiTh mia-
na3oH A2:A26, y mosri MacmB iHTepBaniB — miamason B2:BO.
dyuxmia FREQUENCY moBepTae He okpeMe 3HAUEHHS, a MACUB 3HAUEHbD,
TOMY AJIsI OTPUMAHHSA Pe3yabTaTy HAaTuCHITH Kjasimri Ctrl+Shift+Enter.
OG6umciTh BiZHOCHY YacTOTy HAJiA Iepirnoro imTepsasy. CkoiriroiiTe
dopmyny B Kiaituaku D3:D9.
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6) IloOymyiiTe moJrirom uactor. 30epeskiTs (aiia i3 HasBoio Bnpasall.

FREQUENCY - (- K ' |fx| =FREQUENCY(A2:A25;B2:B9)
A B &= D [T ] [ | [t H 1 3
Maca IuTepeanu |Yacrorn |yacrocri
47 48| =FREQUENCY(A2:A26;82:89)
a7 49
47,5

sl e onen
s

= {47:47:47,5:48:48:48,5:99:49:49:4...
= {48:49:50:51:52:53:54:55}

= {5:5:3:3:2:1:3:2:0}
i MBOAS SHAMEHS, SIKIA MICTHTE Ha 04WH

55 e

Puc. 11.3

(i? Komn’toTepHe TecTyBaHHA
BukonaiiTe TecToBe 3aBmamHsa 11 i3 aBTOMATHMYHOIO

®
m IepeBipKoI0 pe3yabTaTy Ha caiTi interactive.ranok.com.ua

12, O6uucAeHHA OCHOBHMX CTaTUCTUYHMX
XapaKTepUCTUK BUBIPKU

Tabmaui Excel HamarOTh MIKPOKI MOMKJIMBOCTI 3aCTOCYBAHHS CTATUCTUYHIX
METO/IiB [IJIsI OIPAIIIOBAHHS BeJIUKHUX OOCATIB JaHMX (PaxiBIlAM pisHUX rarysei.

B6ygoBaHi ¢pyHKuii B Microsoft Excel

[ ] . .
q)yHKLI,II — IIe 3a3aaJieriib BU3Ha4YeHl (I)OpMy.TII/I AJId BUKOHaAHHA II€B-

® HUX O0YMCJIeHDb 3a 3aJaHUMU BeJUYMHAMHU (apryMeHTaMN).

Bubparu (yuxkiito i BBectu y popmysy MOKHA B JiasloroBoMy BikHi BcTas-
neHHsa OYHKUii, siKe BiZKPUBAETHCS KHONKOK BUKJIUKY (MYHKIII A y DPAIKY
dopmyi. [[as Giabir 3pyuHOl poboTu PYHKINI KiIacudikyoTh 3a KaTeropisamu.
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B yxpaimomoBHili Bepcii Excel masBu ¢GyHKIIH momamo aHTIifICBKOIO MO-
Bor. ¥ BiKHI BcTaBneHHa ¢OyHKUii MOKHA mOOAYUTH KOPOTKUM OmMC BUOpaHOL
GYHKIIII Ta oTpuMaTH PO3MIMPEHY AOBIAKY 3 NpUKJIaAZaMu ii BUKOPUCTAaHHAI.

3HaueHHA apryMeHTiB (pyHKI[iI MOKHA BBOAWUTH B TOJA IJis BBeJEHHS
apryMeHTiB a00 BUIIIAOYMN KJIITHHKK TAOJUI, 10 MicTATL aprymenTu. Ilicia
BUIiJIeHHA KJIITMHOK abo miamasoHiB iXHi aapecu 3’ABJIAIOTBCA B MOJIAX IJIA
BBeIEHHS apTr'yMEHTiB.

OCHOBHi CTaTUCTUYHI XapaKTEpPUCTUKU BUBIpKU

HocaipkeHHa OKPeMUX CTATHUCTUYHHUX O0’€KTiB 03BOJISIE OTPUMATHU IIPO
HUX KOPUCHY iH(opMaIlio i ommcaru iX CTAaHZAPTHUMMU ITIOKasHMKamu. Ha
IPYyroMy eTalli AOCJiIKeHHs OOUYMCJIIOIOTH CTATUCTUYHI XapaKTePUCTUKU CY-

KYIHOCTi, BKas3aBIllM ITOKA3HUKU IeHTPAa — CepefHe apuMeTHUUHe, MeIiaHy,
MOy Ta IIOKAa3HWKM! Bapialii — poamax Bapiariii, cranmapTHe BigXUJIEHHA.

@ MaTtemaTnyHa CcTaTUCTKa — PO3AiJ MaTeMaTHUKH, ¥ SKOMY 3a IOIIOo-

MOT'OI0 MAaTeMaTHUUYHUX METOHiB CHUCTEeMAaTU3YIOTh, OIPAI[LOBYIOTH

o i BUKOPUCTOBYIOTH KiJIbKiCHI pe3ysibTaTH MOCTiI:KeHb I HAYKOBUX

1 IpakKTUYHUX BHUCHOBKIB.

HUM ydJacHHKOM TecTyBauHHA 3a 1000-0abHOI0 IITKAJIO, a y3araJIbHIO-
IOUOI0 XapaKTEePUCTUKOIO IJIA KOYKHOI KpaiHu-yuyacHUIll € cepemHe apud-
MeTUYHe 3HAUeHHA CyM 0aJjiB yUYacHHUKIB.

PosrnssmeMo OCHOBHI CTaTMCTWYHI MOKA3HWKW BUOIPKM Ta I1X 3HAYEHHA HA
OPUKJIALL OJUCKPETHOro Bapiaiifimoro pany: 2; 3; 3; 3; 5; 5; 7; 7; 7; 10; 10.

X, 2 3 5 7 10
YactoTa 1 3 2 3 2
BiaHOCHa yacToTa 0,091 0,273 0,182 0,273 0,182

ITokas3HUKYU IeHTpa MO3BOJISIOTL 3HAWUTH 3HAUEHHSA, AKi y IIEBHOMY PO3Yy-
MiHHI € HafbiJLII THUIOBUMM, <«I€HTPAJbHUMU» OJA Bciel BuOipKH.

Mopga BuMiprOBaHHA m — ejleMeHT BuOIpKHU, IO 3yCTpiuaeThcAa Hamuac-
Timme. Hanpukiaanm, MO[o0 AJid HAIOro pAxy Oyae 3. SAKIO TaKUX eJeMeHTiB
KiJIbKa, KaKyTh, 10 BUOipKa Ma€e KiJbKa MOJ; TYT MOJaMu € ejeMeHTH 3 i 7.

Menmiana BMOipKM — 4YWKCJIO, IO € CEPEAUWHOI0 BapiallifiHOro pAmy, ToOTO
Ha0Opy UuMCes, 3aINCAHUX Y IMOPAIKY 3POCTaHHSI.

Meniana momiisie BUOipKy Ha IBi uacTUHU OZHAKOBOTO o0cary. [lia ii 3Ha-
XOIKEHHS IIOTPIOHO PO3TAIyBaTH UMCJA B IOPALKY 3POCTAHHS UM CIIaJaHHT,
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SHAWTH UMCJIO, IO CTOITh IIOCEPEeUHI HAaHOro pALy. ¥ HAIIOMY BUIAAKY Me-
niaHoro € BapiamTa 5, siKa s3aiimMae 6-Ty IIO3UILifO.

SKIo KRifTbKicTh umMcen mapHa, TO MeAiaHa MOPIiBHIOE cepeqHBOMY apud-
METUUYHOMY [IBOX UMCEJI, II0 CTOATH mocepenuHi pany. Hampukiaan, MemiaHOO
Bubipku 2; 3; 3; 5; 7; 10 Gyze 4.

Cepenne 3HaueHHA BUOIPKU — cepelHe apudpMeTHUYHe yciX BapiaHTiB BU-
Oipku:

X =—
n i

ne n — obcar Bubipkwm; x,(i=1, ..., n) — enementu BuGipku. CepenHe sHaUeHHA
HaBeJleHol BUOipKU mpuOJM3HO AopiBHIOE 5,636.

ITorkasuuku Bapiallii garoTh 3MOTr'Yy OI[IHUTH, HACKiJIbKU eJeMeHTH BUOIpKU
po3citoThesa (Bapilol0ThCs) HABKOJO IEHTPAJIHLHOTO 3HAUYEHHS, HACKIJILKM BOHA
€ IINPOKOI0, CUMETPUUYHOIO TOIIIO.

Posmax BuOipkM — pisHUIA MiK HaWOIJBIINM Ta HAaWMEHIIINM 3HAYEH-
HIMHU BapiauT. ¥ mpukjgazmi 2 posmax BubOipku mopiBuioe 10 — 2 = 8.

Jucnepciero Bubipku (Bix snat. dispersion — pO3KWZA) € BeJIWUYMWHA, IO
O0UYMCJIIOETHCA 3a (POPMYJIOIO: 1 =

D= "3 El(xl _X)z’
ne n — obcar Bubipkw; x, (i =1, ..., n) — BapianTu; ¥ — cepejHe 3HAYEHHA
BUOIpKH.

YuM MeHIIa OUCIIEPCis, TUM MeHIIe BiIpisHAIOTHCS Pe3yJIbTATH CIIOCTe-
pesKeHb Bil cepeqHLOTO 3HAUEHHS I THM OJIMIKUe cepenHe 3HAUeHHS N0 iCTHH-
HOro. 3okpema, akimo D =0, To Bci umcaa piBHI MixK coboro.

CraugapTHe BigXujJeHHA O — IlapaMeTp, AKHUH XapaKTepusye CTYIiHb
POBKUIY eJIeMeHTiB BUOIPKM BiTHOCHO CepeIHbLOT0 3HAUEHHS: o=\/5 .

Acumerpis — BesqmuuHA, AKa Xapak-

TEepU3y€e CTYIiHb HECUMETPUUYHOCTI posmo- | 4| A B | C
Iijy BiTHOCHO HOT0O CepeqHBbOT'0 3HAUEHHA. 1 |X, |CratmcTuuni xapakTepuctukm
HomarHa acuMeTrpisa BKasye Ha Bigxu- 2 2 | MegiaHa 5
JICHHA PO3IOAiay B OiK JZOJZATHUX 3HAUEHD, 3 3| Mopa 3
Biml’eMHa — Ha BigXWJEHHS POIMOALIY - 3 7
B 6iK Bim’eMHuX 3HaueHb. SIKIO acumer- |> 3 | Cepenre >,636363636
pisa mopiBHioe 0, TO BapiaHTH pO3mOmijeHi 6 > | Posmax 8
7 5| Aucnepcis 7,854545455
CHMeTquHO 8 7| C. sigxunenHs 2,802596199
9 O6uncanmo 3a gomoMoron (GyHKIHH | 9| 7|Acumerpia 0,389852166
CTATHCTUYHI XapaKTepucTuku paxy |10 7
2; 3; 3; 3; b; 5; 7; 7; T; 10; 10. iy 10
Ha pwuc. 12.1 HaBemeHo pesyJjbTaT 00- 12] 10
UNCJIEHb. Puc. 12.1
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CratTUCTUYHI PyHKLi

DyHKIil, TpusHaueHi AJA OO0UYMCIEHHS CTATUCTUUYHUX XapaKTepPUCTHUK,
HaJieXKaTh M0 Kareropii CTaTMCTUYHI. AprymMeHTaM” CTAaTUCTUYHUX (QYyHKILIA
MOKYThb OyTH umcJa, iMeHa, AiamasoHu ab0 MOCUJIAHHA Ha KJIITUHKU, AKi
MicTATH urcia. BpaxoBylOThCA JIOTiUHI 3HaUEHHS W UMcja y BUIVIALL TEKCTY,
BHeceHi 0es3mocepegHbO 10 CIIMCKY apryMeHTiB.

SKII0 aprymenT, AKHI € MacuBOM a00 IIOCUJIAHHSAM, MIiCTUTH TEKCT, JIO-
riuni sHaueHHsA ab0 MOPOKHI KJIITMHKM, TO TaKi 3HAUEHHS irHOPYIOTHCS; IPOTE
BPaXOBYIOTHCA KJITUHKU 3 HYJbOBUMU 3HAUECHHSIMU.

AprymMeHTH, sIKi € IOMHJIKOBUMU 3HAUEHHAMMN, a00 TEKCTOM,
® SAKUN He MOYKHA TEPETBOPUTU HA UYMCJIOBE 3HAUEHHS, CIIPUUYMHSA-
IOTh IIOMUJIKH.

Haituacrinre BukopucToByBaHi (PyHKIIi (cyma, cepemHe, MaKcHMaJibHe,
MiHiMaJbHe 3HaUeHHs) BUHeceHi Ha BKJamaKy OCHOBHe (mikTorpama [X)).

Posriiaremo ocHOBHI cratmcTmuHi (GyHKIT Ta IX IpU3HAYEHHA.

Ha3sBa $yHKuUii (aHrn.) HasBa ¢yHKUii (poc.) MNpu3HaueHHA
MNoBepTae cepepHe
AVERAGE(aprymeHT1;[aprymeHT2];...) CP3HAY() (apudmeTnuHe)
aprymeHTis
MIN(@aprymeHT1;[aprymeHT2];...) MWH() Moseprae HanmeHwe

umcno B Habopi 3HaueHb

MNMoBepTae Hanbinbe

MAX(aprymeHT1;[aprymeHT2];...) MAKC() 3HauYeHHsA 3 Habopy
3HauyeHb
. . MNosepTae mepiaHy
MEDIAN(aprymeHT1;[aprymenT2];...) MEOMAHA() BKA3aHIX YNCen
MODE.SNGL(aprymeHTT;[aprymenT2];...) MOLA.OLH() MNoBepTae mopy BUGIpKM
. . MNosepTae gucnepcito
VAR.S(aprymeHT1;[aprymeHT2];...) ONC.B() BUBIDKI
. . MNoBepTae craHOapTHe
STDEV.S(aprymeHT1;[aprymeHT2];...) CTAHOOTKITOH.B() BiXUNIEHHA BUGIPKI
. . [NoBepTae acnmeTpito
SKEW(aprymeHT1;[aprymeHt2];...) CKOC() posnoginy
MNoBepTae paHr uncna
RANK(uncno;nocunanHs;[nopagokl) PAHI() (HOPMKOBMM Homep)
y BiaCcOpTOBaHOMY
CNnCKyY
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€D O6unciuvo sa momomororwo A A B [ C
(QYHKI[ii cTaTUCTUYHI Xa- 1 |X, |CraTucTnuni xapaktepncTuku
PaKTepucTUKu pany 2; 3; 2 2 | MepiaHa =MEDIAN(A2:A12)

3; 3; 5; b; 7; 7; 7; 10; 10. 3 3 | Mopa =MODE.MULT(A2:A12)
Ha pwuc. 12.2 naBezmeHo pe- 4| 3 =MODE MULT(A2:A12)
3yJIBTAT OOYLCIIeHD. 5 3 | CepeaHe =AVERAGE(A2:A12)
6 5 | Poamax =MAX(A2:A12)-MIN(A2:A12)
7 5| Aucnepcis =VAR.S(A2:A12)
8 7 | C1. BinxunenHa | =STDEV.S(A2:A12)
9 7 | AcumeTpia =SKEW(A2:A12)
10 7
11| 10
12 10
Puc. 12.2
@) MNutaHHA anA camonepeBipKu
1. ki craTucTuuHi XapaKTepUCTUKU € MOKa3HUKAMU IIeHTpa Bapiariii-
HOTO PAnxy?
o 2. ki craTucTuHiI XapaKTEPUCTUKU € MOKa3HWKAaMM Bapiallil Bapialiii-
HOTO PAnxy?

3. Hamo BuUGipKry: 2; 3; 3; 4; 7; 5; 7; 9. 3HaigiTe obcAr, posMax, MOAY,
MefniaHy BUOGIpKHU.

4, TemedoHHI A3BiHKM HANINMIIIN B AUCIETUEPCLKY CJIY:KOY BOK3aJIy
3 Takumu inTepBasamMu: 1 xB 4 ¢; 2 xB 2 ¢; 2 xB 8 ¢; 2 xB 10 c;
2 xB 6 c. 3HaliTh cepeqHe 3HAUCHHSA Ta MeAiaHy JaHOro PAAY iHTep-
BaJIiB Mi)K O3BiHKaMM.

5. IlpoTdaroM THKHS YyUYeHb OTPMMAaB ONHY OIIHKY «6», IBi OI[IHKM «8»,
pu «10», wotupu «9». 3HAUIITH cepeHEe apuPMeTHUUHE Ta PO3MaX
BUOIPKY OIIiHOK Y4YHS.

Bnpasa 12

PP OGumCIUTH CTATHCTUYHI XapaKTEePUCTUKU BUOIPKU.
3adawa. Y MarasuHi mpoBeaM pPeKJaMHY aKI[il0o OZHOrO 3 TOBapiB.
3p0o0iTh BUCHOBOK II[OA0 e(PEeKTHUBHOCTI IIHOTO 3aX0Ay Ha OCHOBI HaHUX
PO MPOJAAXK TOBAPY IMPOTATOM ABOX THUMKHIB 0 ITPOBEIEHHS aKI[il Ta
IBOX THIKHIB IIicas I[HOTO.

Lo akuii 60 | 51 |61 |52 |56|53|68|57|[60|70|72|68]|70|78
Micna akuii | 58 | 70 |64 | 56 | 60 | 62 | 70 |64 |75 |82 |65 |64 |76 |73
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1) VBemiTh maHi B KJIITUHKU Oiamas3oHY A B | C
B3:C16 y HOBill eJIeKTPOHHINI KHU3I. 1 Mpopaax ToBapy
2) BiacopryiiTe 3a 3poCcTaHHAM Aiamaso- | 2 Do axuii | Micna akuii
" B3:B16 i C3:C16. 3 51 56
3) V¥V xiuaitmakax B17:B22 oGuwmciits 3ma- |4 52 58
YeHHA CepeJHLOr0o apu(MeTHUYHOro, | ° 53 60
Memiauu, aucrepcii, posmaxy, cTaH-
IapTHOTO BiAXMJIEHHA Ta acuMeTpii 16 78 82
IJIA TIEPIIOi ITOCJIiJOBHOCTI. 17 Cepenne 62,57 6707
.. . . 18 | MepiaHa 60,5 64,5
4) CkormimoiiTe GopMyan Y KJIITUHKA gia- 19| ucnepcin 7103 56,23
.. nasony C17:C22. 20 | Po3amax 27 26
k- 5) llopiBHAiTE XapaKTEPUCTUKU ABOX BU- |1 | Crangaprre
6ipok (puc. 12.3). Hu MokHa 3poOUTHU BiXUNEHHS 8,43 7,50
BHUCHOBOK IIDO IOSWUTUBHUI BIIJIUB pe- |22 |AcumeTpis 0,2321 0,4497
KJIAMHOI aKIiii Ha IIpoJak ToBapy? Puc. 12.3

6) 30epexiTs (aiis i3 HaszBoro Bnpasal2.

? Komn’toTepHe TecTyBaHHA
e  Buxomnaiite recroBe 3aBraHHA 12 i3 aBTOMATHYHOIO
m3 HepeBIpKOIO pesysbraTy Ha caiTi interactive.ranok.com.ua

13. Bisyasisauia pAaaiB i TpeHaiB gaHux.
IHporpadika

MeToro cTBOpeHHS iH(porpadiku € BidyaJsrisaiis ganmux, CTBOPEeHHA iHGOP-

Mamitanx cxeM. O3HaoMMMOCA 3 MOMKJIMBOCTAMU Bisyasizamii maHumx, AKi
Hajgae KopucrtysaueBi MS Excel.

( IHborpadika (iHbpopmauinHa rpadika) — 1e rpagdivuie mogaHHA YMCIO-
BUX JaHUX Ta/abo 3B’ABKIiB MiK 00’¢KTaMM 3 BUKOPHUCTAHHAM TI'pa-
L dikis, miarpam, immmux rpadiuaux 00’€KTiB.

lpadiyHe nogaHHA CTAaTUCTUMYHUX AAHUX PAAIB po3noainy

CratucTrunnii rpadik aBJdge cO00I0 KPECIEHHA, AKe OIUCY€E CTATUCTUYHI Cy-
KYIIHOCTI, 110 XapaKTepU3yIoThCs IIeBHUMY IIOKa3HUKaMU, 3a JOIIOMOT'OI0 T'eoMe-
TpuuHUX 00pasiB. Ilei TepMiH YacTO BBAsKAIOTh TOTOKHUM TEPMiHY «Iiarpamar.
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ITomamua ganux Tabauili y BUMIALL rpadika S03BOJIAE Kpallle OCMUCIUTHA
pe3yJIbTaTy CIOCTEPerKeHHs, ITOJIETIIYE PO3YMiHHA CTATHUCTUYHOTO MaTepiaJy,
poouTh Iforo HaouHUM i AocTynmHuUM. I'padiume momaHHA Hamae OiJbIlle MOXK-
JINBOCTEM IJIsI BUBUEHHS 3aKOHOMIipPHOCTEH PO3BUTKY SIBUII, YCTAHOBJIEHHS ic-
HYIOUMX B3a€MO3B’A3KiB.

Haii6igbin BUKOpUCTOBYBAHUMY I'padiuHIMU 300pasKeHHAMY BapiallifiHmx
pAniB e zicmoepama (Oiazpama) ta noaizon (epagik). IlomiroH, SK BU BiKe
3HaeTe, HaWuacTillle BUKOPKUCTOBYIOTHh OJIs 300paKeHHs AUCKPETHUX PSAOiB,
ricrorpamy — s 300paskeHHS iHTepBaJbHUX PAIIB.

P> Tictrorpama

TicTorpamoro 4acToT m, Ha3MBAIOThL CTYIiHYACTY DIrypy, IO CKIAAAETH-
Ccsd 3 IPIMOKYTHHKiIB, OCHOBAMM SIKUX CJIYsKATh BiIPisKU IIeBHOI HOBXKUHU h,

L (minbHicTh yacToTm). Iliomia ricrorpa-

h
MU YacTOT JOPiBHIOE CYMi BCixX YacToT, TOOTO 00CATY BUOIPKHU 7.

SIkmo Gynyerbca ricrorpaMa BiTHOCHMX 4YacTOT W,, TO OCHOBAMM IIPAMO-
KYTHUKIB CJIyKaTh BiAPISKM HOBMKHUHU /, a BUCOTH MOPIBHIOIOTH BiJHOIIIEH-

a BUCOTH JOPiBHIOIOTH BiJHOIIEHHIO

. (]J.IlJIBHlCTI: B1AJHOCHO1 T-IaCTOTI/I). HJIOU_Ia ricrorpaMm B1JHOCHUX YaCTOT

h
IOpiBHIOE CyMi BCix BigHOCHHX uacToT, TOOTO 1.

HIO

(1) SAKI0 BUIIAAKOBUM YMHOM BUOpPAHUX TEPEXOKUX 3alUTATA PO iXHIil
3picT, Bary, mpumOyTOK TOII[O, a IIOTIiM IIOOyAyBaTH iHTepBaJbHUUI Bapia-
MiAHUNA PO, TO 3a JOCTATHBO BEJMKOI KiJIBKOCTI OMMTYyBaHUX TicTorpama
YACTOT IILOr0 PAAY MaTHMe NPUOJJIM3HO TAKWHM BUIVIAN, AK Ha puc. 13.1.

lictorpama yactoT

Puc. 13.1

Besmki cyKymHOCTI BUIIaIKOBUX BEJIUYNH MAIOTh TaK 3BAHUU HOPMAJbHULL
po3nodin. TyT «HOpMaIbHUI» O3HAUAE, IO Il TUMI POBIOAiNYy mZaHWX Halua-
cTilme 3ycTpiyaeTbcd Yy BUBUEHHI NPUPOAHUX i COIiaIbHO-€KOHOMIUHUX SBUIIL.
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BinbiricTs cTaTMCTHYHUX CYKYIIHOCTel y mpupomi (3pict, Bara, moKas-
HUKHU iHTeJeKTy JIOAWUHU, PO3MipH JIUCTA AepeB IeBHOI IOpPO[M), CYCIiJIbCTBi
(mpubyTKU pidHMX IMTapiB HaceJeHH:A), TexHini (posmipm i 3HOC Hmeraseit, yac
TOPiHHA eJIEKTPOJIAMIIN) HiANOPAAKOBYETHCSI 3aKOHY HOPMAaJbHOTO PO3MOTiJY.

HopmanpHUiT posmomisi crocTepiraeTbCcAa B TUX BUIIAAKAX, KOJIU
@ Ha BUMIpIOBaHY BeJWUYNHY OJHAKOBO MiIOTH PiBHOMAHITHI YMHHU-
Ku, II[0 He IIOB’sA3aHi MiX co0oro.

Burnman ricrorpamMm HOPMAJIBHOTO PO3MOAINy BUIAAKOBOI BesmuymHU X
3aJIe;KUTh Bifl mapaMeTrpiB X (cepeaHBOro) i 0 (CTaHZAPTHOTO BiAXUJIEHHS).
3HaueHHA MOIM, MeIiaHM Ta CepegHbBOr0 apu()METUUYHOTO BUOIpKHU, IO MAae
HOpPMaJIBHUM POBIOAiJ, OHHAKOBI MisK co60r0. I'padix HOpMAJIBLHOrO PO3MOLLIY
mae (popMy «I3BOHA».

XapaKTepHa BJIACTUBICTH HOPMAJBLHOTO PO3IMOAiJY MOJATaE B TOMY, IO
68,26 % BapiaHT 3aBKIM JesKaTh y miamasoHi [X¥ —o; ¥ + 0;] (Ha BigcraHi of-
HOTO CTAaHIApPTHOTO BiAXuJjeHHs Bix cepegunoro), 95,44 % — y Mesxax IBOX
CTAHZAPTHUX BiAXUJIEHD, i 99,72 % MOTPANIAIOTDE Y MEKi TPhOX CTAHJAPTHUX
Bigxuienb (puc. 13.2).

T 99,72 %

y 95,44 %
68,26 %

r

-30 —20 -0 x +o +20 +30 35

Puc. 13.2

3HauM BeJUUNHY CTAHAAPTHOT'O BiAXWJIEHHSA i cepegHBbOro BUOGIpKHU, 3a
moriomoroio craructudyHol QyHKIii NORM.DIST() mMo:kHA OLiHUTH SAKiCTb IpO-
BeleHHs BUMIpIOBaHbL (HANIPUKJIAL, 00’€KTHUBHICTL OI[iHIOBAHHS Pe3yJbTaTiB
TeCTyBaHHS), BU3HAYUTHU HNMOBIpHICTHP HASIBHOCTI y Tr'eHepaJbHIill CYKYHHOCTI
meBHOTO 3HaueHHA. lle mae MOKJIMBICTH BiATIOBiCTH, HAaIPWKJAJ, HAa TaKe 3a-
OUTAHHS: AKUHA BifcoToK jaromeii mae 1Q, Buimmii 3a 140?
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P> Mini-giarpamu (cnapk/aaitHn)

Amnasnisyoun TabauIli BEJIUKOTO 00CATY, OyBae CKJIAAHO 3POOUTU BUCHOBKU
Bifipady 3a KigbKoMa pAZKAMH JaHUX 3a JOIMOMOTOI0 CTAaHAAPTHUX Aiarpam.
¥ Excel 2010 € 3pyuHuii 3aci6 — mini-miarpamu (crapkJjJaiHu), IKi pO3TAIIIO-
BYIOTBCSA B OKpPeMHUX KJITHHKax pobouoro apkymia. Ko:xHa 3 MiHi-miarpam
BigyaJsisye pAmOK MaHUX Yy 3a3HAYEHOMY JialtasoHi.

MS Excel migrpumye Tpu Tunu mimi-giarpam (pumc. 13.3).

IITo6 moOyayBaTu MiHi-miarpamy, moTpiGHO:

1) BamecTu maHi mo TaOJMILi;

2) Ha cropiHmi BctaBneHHs B rpymi CnapkfnanHu BuOpaTu TUI MiHi-mia-

rpamu, Hampukaan CToBnui;

3) vy Bixkui CTBOpeHHA MiHi-giarpam (puc. 13.4) ykasaTu miamasoH AaHUX,

IJIs AKOT0 OyAyeThCs miarpama;
4) 3a3HAUYUTHU [iamas3oH pPO3TAIyBaHHS MiHi-miarpamu.

Bubepite noTpibHi aaHi

[flianaszoH aarmx: |B4:D4
E Mpadik Bubip posTalysaHHa MiHi-giarpam
Ji= Croenui [ianason posTawysanHs: | $ES4

|7 Burpaw/nporpauw
Mini-giarpamun

Puc. 13.3 Puc. 13.4

(2 Bimo6pasumo 3a momomororo MiHi-miarpaMm AMHAMIiKy IpPOAAKiB oprrex-

miku (puc. 13.5).
06cAr npofaxiB 3a micAuamMM (y rpuBHAX)
HasBa ToBapy CiyeHb |noTMIn |6epe3eHb |KBiTeHb |TpaBeHb |[AuHamika
HoyT6yk ASUS Eee PC X101CH White 15000 | 23400 | 30420 | 39546 | 51410 | — — e m I
Het6yk Acer Aspire One D270-26Cws) 10.1" White | 18000 | 28080 | 36504 | 47455 | 61692 | m wu mm Il
MoHo6nok Apple iMac A1311 21.5" 216000| 33698 | 43805 | 56946 | 74030 | _ _ _ —
Mnanwet Apple New iPad (iPad 3) Wi-Fi+4G 64Gb | 131004 |140435| 152566 |168335| 188836 | _ — e m Il
Monitop 17" 37350 | 58366 | 63079 | 82003 | 106603 | _ mm e i Il
MpuHTep nasepHuii 53780 | 69876 | 30834 |118084] 153509 | — e — I
lMpuHTep cTpymeHeBuil 77398 [100616| 30800 | 170041 | 221053 | o w1 I
Puc. 13.5

P> Jlinis TpeHgy
T'padiune momaHHA 3arajibHOI 3aKOHOMIPHOCTI 3MiHU PANY HaHUX HasuBa-
I0TH JiHi€0 TpeHAy. 1i cmig GyayBaru Tak, o6 BiAXmieHHS Bix TabmmuHMX
JaHux OyJIo MiHiMaJIbLHUM.
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Jlinia TpeHZY € anmpoKcUMAIli€el0 3aKOHOMIpHOCTI (J1aT. approximate — Ha-
OsmkaTy). AnmpoxkcuMaIic0 Ha3WBAOTh HAOJMKeHUE omuc (PYHKIII, AKa 3a-
ITaeThCA Y BUIVISAAI MAcCHUBiB JaHMWX iHIIONI, 3a3BUYAll CTAHAAPTHOI, (hYHKIIIEIO.
I'padix anmpoxcumyBasbHOI (GYyHKIIII — Ie i € JiHiA TpeHOY.

JIiniga TpeHAy XapaKTepuU3yeTbCS DPIiBHAHHAM ((PYyHKI[IOHAJIBHOIO 3aJIeXK-
HICTIO), BEJIMUMHOIO HOCTOBipHOCTI amporxcumarilii R2.

R? € [0, 1] — uwmcJio, siKe MOKa3ye HAOJIMIKEHHICTh 3HAUeHHA JIiHil TpeHmy
n0 GhaKTUYHUX AaHUX. JuM Oauskye 0 1 BeawumHA IIHOTO MOKA3HUKA, THUM
JIOCTOBIPHITIIOI € JIiHiA TpeHny.

1106 momaTu Mo miarpamMu JiHil0O TpeHay, HeoOXimHO:

1) BuginuTu giarpamy Ta BuOpaTu BKJaAKy MakeT Ha cropinmi Pobota

3 Jiarpamamu;

2) HaATUCHYTH HA KHOIKY i Bubparu Tum Jrinii.

Bubip mobynosu JiHil TpeHAY 3aJIe;KUTH Bil XapaKTepy SMiHUM JaHUX, 34
AKUMHI BOHA OyIyeTbhCs, HANPUKJIAL JiHiliHa alpoKCcUMAallisd BUKOPUCTOBYETH-
cs, AKINO JaHi 3MIiHIOIOTBCA 3 IIOCTiMHOIO IIBUAKICTIO, a IoJiHOMiajJbHA —
AKIO JaHI MalTh KiJbKa YiTKO BUPaAKEHUX €KCTPEMYMiB.

¥ BikHi NapameTpu niHii TpeHAy TPeHI MOKHA TOMOBHHUTHU: JaTH HOBY Ha-
3By, 3aMOBUTHU IIPOTHO3 yIiepen abo Hasan (Ha 1 MepiojiB), TOKa3aTU PiBHAHHSA
aIllPOKCUMYBAJILHOI KPUBOI, BUBECTH BEJIMUYUHY HOCTOBIPHOCTI ampokcumarii R2.

e 3. manuMu Tabauii (puc. 13.6) modbymyemo rpagdik 3pocTaHHS TPUOYTKY
MiAIIpUEMCTBA Ta JIiHiI0 TpeHAy. 3poOMMO IIPOTHO3 HA TPU POKH.
IToGyayBaBImIN JIiHiIO TpPeHAY, MOXKHA 3POOUTH ITPOTHO3, IO IIPW HEe3MiH-
HUX yMOBaXxX (BYHKI[IOHYBaHHS ITiANIPUEMCTBA Yepe3 TPU POKM HOro mpu-
oytor mocsarue 1500 Tumc. rpH.

MpubyToK Mpu6yToK nignpuemcrBa, TUC. rPH

Poku | nignpuemcrsa, | 1500
y = 118,32x + 227,14

ThC. rpH R? = 0,9458
2010 345 1000
2011 441
2012 544
2013 712 500
2014 948
2015 913

0 1 T ) L] ) ) ) T L}

2016 1000 2010 2011 2012 2013 2014 2015 2016

Puc. 13.6

Panu posmomisy 3pyduHO HaJidyBaTu rpaditHMM cIocoOOM.

76

MpaBo ans 6e3onnaTtHOro po3millieHHs NigpyvHMKa B Mepexi [HTepHeT mae
MinicTepcTBO OCBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHcTUTYT MoaepHisauii 3amicTy ocBiTu https://imzo.gov.ua



< § 13. Bisyanisauia pagis i TpeHgiB AaHux. IHporpadika

MutaHHa g8 camonepeBipku

1. OTpuMaHO Taki pPe3yJbTATH BCTYIHOTO iCHHUTY [0 KOJEHKY:
°

KinbkicTb 6anis 1 2 3 5 6 7 8 9 [ 10| 11 |12
KinbKicTb abiTypieHTiB | 1 2 | 8 1322|3024 |18|12| 8 | 4

Yu MOKHA CTBEPAKYBATH, IO OI[iHIOBAHHS OYJIO 00’€KTUBHUM?

2. OnwurritTs aaropuTM moOymoBU MiHi-miarpamwu.

3 SKOI0 METOI0 IO JiarpaMu AOAAETLCA JiHisA TpeHay?

4. VY rabiauili HaBeeHO AWHAMIKY 30i/bIlIeHHS KiJIBKOCTI IpamiBHUKIB
y cdepi IT-rexHosoriii B YKpaiHi:

]
Lo
w

Pik 2013 2014 2015 2016 2017
Kinbkictb IT-daxiBuis | 78 000 77 500 81 000 100 000 | 120 000

IToOynyiiTe ricrorpamy, momaiTe JiHilI0 TpPeHAY, 3POOITHL IIPOTHOS3:
ckinpru IT-axiBiiB O6yayTh 3aTrpedyBanumu y 2020 porri.

Y Tabauii HaBeIeHO KiJbKICTh 3apeecTPOBAHUX BUIIAAKIB 3aXBOPIO-
Baeb Ha rpun i I'PBI va rosxkui 10 Tmc. Hacemennsa y micti H:

1
w

N2 TuKHiB 1 2 3 4 5 6

Oci6, wo 3axBopinu (Ha 10 Tuc. HaceneHHs) | 1 3 7 13 20 29

ITo6ynyiiTe TouKOBY miarpamy i 3po0iTh IIPOTrHO3: Yepes3 CKiIbKU TUIK-
HiB Oyme IIepeBUIIEHO eIlieMioJIOTiuHII MHOpir 3aXBOPIOBAHOCTI HAa
rpun i I'PBI, axunii cranoButh 50 BumaakiB ma 10 Tumc. HacejeHHH.

@) Bnpasa 13
% p) IloGymyBaTu fiarpaMy 3a TaOJMUYHUME JAHWMMU.
L ? 3adaua. Icaye 3ane:xHicTh Mixk BenuumHamMu X i Y, 3ajaHa TaOJIMYHO:

X 1 1,5 2 2,5 3 35 4 4,5 5 55 6 6,5
Y 37 | 41 | 45 5 54 6 66 | 74 | 8,1 9 10 1

1) 3a maaumu TabauIi moOyayliTe TOYKOBY Aiarpamy (mepIy miarpamy).
CrBopiTh ii Komito (aApyry amiarpamy).

2) Ha mepmry giarpamy momaiitTe JrimittHmit TpeHz. IlokakiTe Ha miarpami
piBHAHHSA JiHII TpeHAY 1 KoedilieHT mocroBipHOocTi ampoxcumarii R2.

3) Ha gpyry miarpamy pmojgaiiTe MOJiHOMiaJILHUU TPEHJ 2-TO CTEIEeH:.

4) TloxakiTe Ha mgiarpami piBHAHHA JIiHII TpeHAY Ta KoedillieHT mocTo-
BipHOCTi ampokcumarii R2.

5) IlosHaurTe JIiHil0O TPEHIY CYIIiJILHOIO JIiHi€I0 YEPBOHOT'O KOJBHOPY.

6) 3pobiTs BucHOBKU. 30epe:kiTh (aiiam i3 HasBow Bnpasal3.
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{i’ Komn’totepHe TecTyBaHHA
. BuxonaiiTe TecToBe 3aBmaHHA 13 i3 aBTOMAaTUYHOIO

N .
W TepeBipKoI0 pe3ysbTaTy Ha caiTi interactive.ranok.com.ua

Po3zgin 2. Mogeni i mogenioBaHHA. AHani3 Ta Bisyanisauia gaHux }

14. Po3B’a3yBaHHA 3agay Ha niabip
napameTpis

Y Bumagkax, KOJIX BioMuii IOTPIOHUI pe3ybTaT OOUMCIEHHS, ajie HeBimo-
MO, 32 IKMMMU BXiTHMMHU HAHUMM MOKHA HIOr0 OTPUMATHU, HigibpaTy OnTUMAaJIbHi
3HAUeHHA 3MiHHUX, SIKi BILIMBAIOTh Ha pPe3yJbTaT, AOIMOMOKe 3acido Excel mia
anasigy manux [ligbip napametpa. _

Komanzma MNigbip napametpa micTuThcA y Tpymi @ "E,E "';5
AHani3 «akwo» (puc. 14.1) i 1o3BoJIAE OTPpUMATH HEOO- | — Po:rp;'nm_
XiTHe 3HAUEHHA B MEBHIA KJITWHII, AKYy HasUBAIOThb “AKWO® i i
Yib060, NMIIAXOM 3MiHM 3HAUEeHHA (IapaMeTpa) iH- { [wcneuep cueHapiis...
mI0i KJIITUHKU, SKY HA3SUBAIOTH G6MJUEAIYOI0. Mlinbip napavepa..

3aci6 Migbip NnapameTpa MO;KHA BUKOPHUCTOBYBATHU Tabnaua panux..
IJIA OOCHiMKeHHA PiBHAHD i (PYHKI[IH. Puc. 14.1

Po3B’a3yBaHHA piBHAHbL W/AXOM Nigbopy mapameTpa

3aci6 Migbip nmapameTpa 3aCTOCOBYIOTH IJIS aHAJNIZ3Y AAaHUX 3 OJHI€I0 He-
Bimomoio ymoBoio. Posrisimemo piBusHHA X2+ 3x — 8 =0.

Bimomo snHauennsa dyukIii (y =0). Tpeba 3HaliTu 3HAUEHHA apryMeHTa X,
opu AKOMY MW OTPUMAEMO Iieli pedyJsibrar. Bam BifjoMuii ajiTOPUTM TIOIIYKY
KOpeHiB KBaJpaTHOro piBHAHHSA. PosrisHeMo immwuii cmoci6. 3aci6 Migbip napa-
MeTpa i€ MeTomoM Iimbopy: mifcTaBisae 3aMicTh X Pi3HI 3HaUeHHA W aHAJI3YE,
HACKiJIbKM pe3yJbTaT 00UYMCJIeHb OTPpUMAaHUil i3 3amgaHoio TouHicTio. IIloiiHO
Oyzme MOCATHYTO Pe3yJbTaT OOUMCJIEeHHS 3 IMOTPiOHOI0 TOYHICTIO, TpOIlec IIij-
0opy IPUIMHUTHCS.

............... , ‘ , ol )
ﬂ Posps’sa:xemo plBHﬂ%IHf'[ x24+3x—8=0 3a 1o B2 - £, =3*A2+4
momoror 3acoby Migbip napametpa. A E B { C
. 1 [x f(x)
1. 3anoBHMMO KJIITUHKHU apKyIlla Tak, dK 5 | 2
moKasaHo Ha puc. 14.2. \ |
Puc. 14.2
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§ 14. Po3B'A3yBaHHA 3afjay Ha nigbip napamerTpis

Kraitruaka B2 — minzpoBa. ¥ KiiTuHIi mapamerpa A2 moTpiOHO ITimi-
OpaTu Take 3HAUEHHs, NPU SKOMY B IiJIbOBifl KJIITHMHIII OTPUMAEMO
sHauenua 0.

Bubepemo riiTuHKy B2 i BuKO-

HaeMo KoMmauAy [ani — AHWanis [ nigsip napamerpa
«AKWo» — [igbip napametpa.
3amoBHuMo moJst Bikma [igbip
napameTpa 3HAUYEHHAMU, AK HA
puc. 14.3, i kaamuemo OK.

YCTaHOBUTY Yy KNITUHL: B2
3HaueHHs: 15

3MiHIOIOUM 3HaueHHA KNITUHKK: $SAS2  |E%

Y kaitusni A2 3’ABUThCA 3HAUEH- [ ok | [ckacysam]
Ha x =1,701 562. ¥V BikHi Pe3ynb- 4
TaT nigbopy napameTpa moBigoMJIs- Puc. 14.3

€TbCdA, 10 PO3B’IB0K 3HAMUIEHO.

3BepHITH yBary Ha Te, K 3MiHMJIOCA 3HAUEHHS B I[IJIbOBIN KJIITWHITi:
—4,037 42 - 10° — 1me mMakcuMaJbHO HabamskeHuit mo 0 pesyibrar.
Auge Mmu 3Haemo, mio npu D > 0 KBagpaTHe PiBHAHHA Mae 2 KOpPEHi.
Il Toro 11006 3HAWTU APYTUil KOPiHb, CJIiJ BBECTU HOTO HaOJIMKeHe
3HaUeHHA Yy KJITHHKY A2 i moBTOpUTHU IIiAdip mapameTtpa.

Ane ak Bubparu HaOnm:KeHe 3HaueHHs? 11100 3poOuTu 1e, CIOYATKY
Tpeba JOKAJIidyBaT KOPeHi, ToOOTO 3HAWTU iHTepBaJM, Ha AKX BOHU
3HaxXoMAThCcA. TakKuMmU iHTepBajlaMM JIOKaJisallii KOpeHiB MOKYTb
CIAYKUTU IMPOMIiKKU, Ha KIiHIAX AKMX (PYHKI[id Mae IPOTUJIEKHI
sHaku. [[J1s iX 3HaXOmKeHHs HeoOXimHo moOyayBaTu rpadik QyHKIiI
abo mporabysaoBaTu ii.

Crinazemo Tabauitio sHaueHb QYyHKIIL f(x) = x2 + 3x — 8 Ha iHTepBaJi
[-5; 5] i3 kpokom 0,5:

x -5 -4,5 -4 1 1,5 2 2,5
f(x) 2 -1,25 -4 -4 | -1,25 2 5,75

I3 Tabauri BugHO, 0 GyHKIiA 3MiHIOE 3HAK HA iHTepBaJsax [—5; —4,5]
i[1,5; 2]. Lle osHauae, 1110 HA KOXKHOMY 3 IIMX iHTEPBAJIIB € KOPiHb.
Kopiap wa inTepnadi [1,5; 2] (x = 1,701 562) B:xe 3HaiigeHo.

s Toro 1mo06 3HAWTH KOpPiHbL PiBHAHHA Ha iHTepBati [-5; —4,5], BuKo-
HaeMo HaBeAeHi mii:

D

2)

yBeleMO B KJITUHKY A3 3HaUeHH, II[0 € HAOJMIKEHHAM IO IITYKaHOTO
KOpeHsA. 3a MOYaTKOBe HAOIMIKEHHS MO KOPEeHs JOIIJIFHO B3ATU Ce-
penHIio TOUKY Bimpiska —4,75; AKII0 BIJIWBAIOUY KJIITUHKY 3aJUIIATH
TIOPOYKHBOIO, TO Excel moune momryk BHIAZKOBOTO ULCJIA;
cromiroeMo (opMysy 3 KIITHHKHM B2 B KiaiTuHKy B3;
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3) sa momomororw imcTpymenTa [1inbip napameTpa BBeneMO B IiJILOBY KJIi-
TUHKY B3 HyJbOBe 3HAUeHHs, 3MiHIOIOUN 3HAUEHHA KJIITMHKU A3.
OTpuMaeMo APYyTUi KOPiHb i 3HAUEHHS AJIA OIiHIOBAHHS Pe3yJIbTaTy:

5 f(x)
—4,70157 4,51E-05

3a samoBuyBaHHAM iHcTpyMeHT [1in6ip napametpa Bukonye no 100 mosTo-
peHb (iTepariiii), sabesmeuyrounm TouHicTh 0,001. AKIIo moTpidHO 30iabIIHTH
KiJbKicTh ITOBTOPEHDb ab0 ITiABUIIUTH TOUHICTH OOUMCJIEHHS, CJIi[ 3MiHUTHA HaJa-
mryBaHHA KoMaHzxoio Qanin — Mapametpn — Qopmynu — MapameTpu obuncneHnb.

BukopucroByioun 3asHaueHi crioco0M HaJAIITyBaHb, MOMKHA iCTOTHO IIO-
JIETIIIUTY 1 TPUCKOPUTHU IIPOIEC IOIMTYKY MAaKCUMAaJIbHO TOYHOTO PO3B’A3KY.

Po3B’A3yBaHHA MpUK/AAAHUX 33434 WAAXOM Migbopy napameTpa

Cropucraemocsi 3acobom [1igbip napametpa misd oOUYMCIEeHHS CyM OaHKiB-
CbKUX Ieno3uTiB. PosrigneMo mpukaf.

€ Knienr 0aHKY IIJIaHy€ BHOCHUTH T'POIIi Ha AEMO3UTHUN PAaXYHOK IIOPOKY

1 piBHEME YacTHHAMHU. SIKUM Mae OyTy PO3Mip II[OPiYHOrO BHECKY, I100

3a 10 poxkiB sioparu 20 000 rpu mpu 5 % piuHmx?

Cropucraemocsa incrpymenTom [1igbip napametpa.

1. Cxaagmemo rabuuitio (puc. 14.4). V kiaituuky B4 BBememo (opmymy:
=FV(B1;B2;B3).

2. BubGepemo kiiTuHKY B4 i BUuKOHaeEMo xKomauay JaHi — AHani3 «AKLWO» —
— MNipb6ip napameTpa, sagasmu 3HaueHHa 20 000 Ta BBiBmIM B moJie
3MiHIOIOUM 3HAUEHHS KNITUHKW TIOCUJIAaHHS Ha KJIITHHKY B3.

Y xaitunii B3 orpumamo Big’eMHUI pes3yabTarT, 1[0 BiAIIOBiZae cTaHIapTy

dinancoBux (QyHKIiil Excel: perynspHi BHeCKM 3aar0ThCA Bigx’eMHUMU

3HAUEHHSIMHU, OCKiJIbKM HaJIe;KaTh OO KaTeropii BHAZATKOBUX omeparii.

Hoxogumo BUCHOBKY: Iricjis 3akinueHHa 10 pokiB KJIieHT oTpuMae Ha pa-

xyHry +20 000 rpu (puc. 14.5).

B4 v f. =FV(B1;B2;B3) B4 v f. =FV(B1;B2;B3)
A B A B

1 | CraBKa (piuyHux) 5% 1 | CraBKa (piyHux) 5%

2 | KinbKicTb pokiB 10 2 | KinbKicTb pokiB 10

3 | Posmip BHecky 3 | Posmip BHecky -1590,091499

4 | Cyma Ha paxyHKy | 0,00 rpH 4 | Cyma Ha paxyHKy \ 20 000,00 rpH [
[ I [ I

Puc. 14.4 Puc. 14.5
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< § 14. Po3B'A3yBaHHA 3afjay Ha nigbip napamerTpis

Cropucraemocsa incrpymenTtom [1inbip napameTpa AJs BCTAHOBJIEHHS PO3-
OpiOHOI IIiHM Ha HPOAYKTU. PO3riIsHeMO HpUKJA.

(3 ) Bupobuuk miaanye npozaru 10 000 miT. meBHOro nponykty. CobiBapTicTh

omuiei ommHUII TMPoAyKTy craHoBUTH 20,5 I'pH, BUTpaTu Ha peasisalliio

npoaykty — 20 000 rpu. Busaaute pos3apibuy I1iHy, 11106 peHTabeIbHiCTh

BUPOOHUITTBA 30epiranaca Ha piBHi 20 %.

1. BamoBHuMO Tabuauiio ganumu i popmynamu (puc. 14.6).

2. VYcraHoBuMO OJiA KJIITUHOK B2, B3:B7 rpormoBuii popmar, mas B8 —
BiJICOTKOBUIA.

3. BubGepemo kKiaiTuHKY B8 i BuKOHaeMo koMauay HaHi — AHani3 «AKLWO» —
— [Migb6ip napametpa, s3agasmu 3HaueHHa 20 % i BBiBmIK B mose 3Mmi-
HIOUM 3HAUEHHA KNITMHOK TIOCWJIaHHA Ha KJIITUHKY B1 (puc. 14.7).

JoxoguMo BUCHOBKY: IMOTPiOHO BCTAHOBUTH PO3APiOHY mimy 28,11 rpmH.

A B -

1 | Po3gpi6bHa uiHa 1 Nia6ip napametpa li@‘
2 | KinbkicTb ognHULb 10000 . .

YCTaHOBUTW Y KNITUHL: B
3 | Bapricts —B2*B1 a i 4 8
4 | CobiBaprTictb 1 of. 20,5 3HadeHHs: 20 %
5 | BuTpaTn Ha peanisauito 20000 3MiHIOIOUM 3HAYEeHHA KNITUHKYK:| $SBS1 5
6 | 3aranbHi BUTpaTU =B4*B2+B5

OK C
7 | NpunbyTok =B3-B6 [ l [ KacyBaTMI
8 | PenTabenbHicTb =B7/B3 4
Puc. 14.6 Puc. 14.7

Omxe, MNigbip napameTpa m03BOJIAE IMIBUAKO i 3 JOCTATHBOIO TOUHICTIO
pOsB’sa3yBaTU PiBHAHHS; 3HAXOAUTH 3HAUEHHS apryMeHTa, HPH AKOMYy Oyne
oTpuMaHe HOTPiOHe 3HaueHHS (PYHKILII.

@) MNutaHHa A/nA camonepeBipKu

1. V¥V gaxomy BUIIaAKy 3aCTOCOBYIOTH 3aci6 [Migbip napametpa?
. 2. Tabnuna (mus. puc. 14.6) micTuTh JaHi 4y BCTAHOBJIEHHA PO3APiOHOL
L ninu. HasBiTh agpecy 1inboBoOi KJIITHMHKM; BIIJIMBAIOYOi.
3. TloscHiTh cXeMy pO3B’A3yBaHHS JiHIHOrO PIBHAHHSA 3a JOIIOMOTOIO
3aco0y Migbip napametpa.
4. TloscHiTh cxeMy PO3B’sA3yBaHHS KBaJPaTHOI'0 PiBHAHHSA 3a JOIOMOI0IO
3aco0y Migbip napametpa.
5. K migBUIMTH TOYHICTH OOUMCJIEHHS 3a AOIOMOrorw 3acoby [linbip
napametpa?
6. HackinbKu BaKJmBe 3HAUEHHS, K€ MU 3aJa€MO y BIIMBAIOUINl KJIi-
TUHIL, IJA ITBUIKOTO PO3B’A3aHHA?
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Bnpasa 14

1)
2)

3)

4)

5)

6)

Komn’loTepHe TecTyBaHHA

PP Posp’szaru 3ajauy Ha migbip mapamerpa.

3adaua. KiaieHT GaHKY IJIaHye OpUAOATH aBTOMOOLIbL Y KpeauT Ha
TepMiH 5 poKiB i3 BiZiCOTKOBOIO cTaBKOIO 5,5 % piunmx. MaxkcumaabHA
cyMa IIOMICAYHOTO BHECKY, SIKY BiH MOJKe CIIauyBaTHW, CTAaHOBUTH
1500 rpH. Un Mo:xHA 3a TAKUX YMOB KPeIUTYBAHHS IIPUAOATH aBTO-
mo6inb BapricTio 250 000 rpa? Ha AKy MakcMMaabHY CyMy KPEIUTy
KJIIEHT MOJKe pO3paxoByBaTu?

3amoBHITH TAOJUII0 YMOB KpeauTyBaHHs (puc. 14.8).

Y kaituHIi B4 00umciaiTe po3Mip IIOMicAYHOrO BHECKY 3a (DOPMYJIOIO
= -PMT(B3/12;B2;B1).

dyuknia PMT() (kareropia QiHaHCOBI) moBepTae cymMy 4eproBOi BUILIA-
TH 3a MO3WKOI0 HA OCHOBi MOCTiHHOCTI cyM mjaTe:XiB i BifcOTKOBOI
CTaBKMU.

3 obuunciieHb BUILIMBAE, IO CyMa MO3WKM 3aBeJnKa. BusHauTe, AKa
cyMa BifmoBigae (piHAHCOBUM MOMKJIMBOCTAM KJII€HTA, 3a JOIIOMOT'OIO
3aco0y [igbip napametpa.

Bubepites xaituaKy B4 Ta BuKoHaliTe KoMaHAY [aHi — AHani3 «AKWo» —
— MMigb6ip napamertpa.

3aloBHITh IIOJIA B JiaJIOrOBOMY BiKHi srimmo 3 puc. 14.9.

[ Mia6ip napamerpa (-2 s
A B YcTaHOBUTY Y KITITUHL: B4
1 | Cyma nosukm 250000 3HaueHHs: 1500
2 | K-ctb mic. 60 3MiHIOIOUM 3HAYeHHA KNiTUHKK:| SBST i
3 | CraBKa (piuHuXx) 5,50%
4 | WomicAuyHni nnaTix [ OK l [CKaCYBaTMI
Puc. 14.8 Puc. 14.9

Busnaure, Ha AKYy MaKCHMAaJbHY CyMy IIO3WKH! KJIIEHT MOKe po3pa-
XOBYBaTHU 3a TAKUX YMOB KPeIUTYBaHHSI.
30eperxkiTs (haiia i3 HazBoio Bnpasal4.

82

BukonaiiTe TectoBe 3aBHaHHA 14 i3 aBTOMaTHYHOIO
ImepeBipKoIo pes3yabTaTy Ha cairi interactive.ranok.com.ua

MpaBo ans 6e3onnaTHOro po3milleHHs NiapyYHUKa B Mepexi IHTepHeT mae
MinicTepcTBO OCBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHcTUTYT MoaepHisauii 3amicTy ocBiTu https://imzo.gov.ua



< § 15. PosB'A3yBaHHA onTMMi3aLiiHUX 3aAay

15. Poss’asyBaHHA onTumisauiiitux 3agay

Jia 3HAXOmKeHdAA 3HAUEeHHA KiJbKOX HEBIIOMHUX apry-
MEHTiB, HaIIpUKJIAJL AJIA PO3B’sI3aHHA CHCTEMU PiBHAHDL, MOXK-
auBocTed imerpymenTa [inbip napametpa Gyne HemOCTATHBO.
Hna nsoro icuye HaznbyznoBa [lowyk po3s’A3yBaHHA (puc. 15.1).
Kpim mosxamBocTi mobupaTtu mapaMeTpu, cepen Horo Iepe-
BAl — HAKJIAJAHHA OOME)XeHb Ha 3MiHM B KJITHHKaX, AKi Ananis
MicTATHL 3MIiHHI 3HaueHHs. Y cTaHAZApPTHUX maKetrax Microsoft Puc. 15.1
Office Excel 3a 3amoBuyBaHHAM I HAA0yAOBA HE BCTAHOBJIEHA.

IITo6 ycramoBuTH HamOyaoBy [MowyK po3B’sA3yBaHHA, MOTPiOHO BMKOHATHU
komangu: Qann — [lapameTtpu Excel — Hapbynosu — lMowyk piweHHAa — [epe-
ntn. Ha cropinmi [aHi 8’ aBuThbca rpyma AHani3 gaHux i3 komaHoio Po3B'A3yBau.

?* Posg'asyBau

A/roputmM BMKOPUCTaHHA HaabyaoBu

IIponeaypa momryky pos3B’sisyBaHHA A€ MOJKJUBICTH 3HAWUTU ONTUMAJIbLHE
3HaUeHHA (POPMYJIH, IIT0 MiCTUTBCA B IiaboBi# KiaiTuHIli. Iligs0BOI0 € KIiTUH-
Ka, Iasa AKoi moTpibHO oTpuMatu 3anaHe sHaueHHs. 1106 oTpumaru 3amaHumit
pesyabTaT 3a (POPMYJIOI0 B IMiJBOBIN KJITHMHII, IIpollefypa 3MiHIOE 3HAUEHHA
Yy KJITUHKAaX, Ha AKi mocuyiaeTbesa opmysia. [1{o6 3By3uT MHOKWHY 3HAUEHb,
K1 BUKOPUCTOBYIOTHCA [JIS TIONIYKY, 3aCTOCOBYIOTHCSA OOMEIKEHHS.

PosriiaremMo ainropuTM po3B’A3yBaHHA CHUCTEMU PiBHAHb i3 BUKOPUCTAH-
HAM HanO0ymoBu [lOWYK pO3B'A3yBaHHA HA MTPUKJIAMII.

............... 2 — — 772,
(1 ] Posp’sasxemMo cucreMy PiBHAHD {; zxy _612 v
— 2y = 6.

2 __ 2 .
1. IleperBopuMoO 3a IIOTPeOM CHCTEMY PiBHAHD {x xy +yt=12;

2. 3aHeceMO B TaOJHII0 BUXimHiI mpaHi A B
u dopmynu (puc. 15.2). Kiaituaku Bl
i B2, y AKMX MH XOUeMO OTPHUMATU X
1 y, 3aJIMIINMO IIOPOKHIMH. ¥ KJIITHH-
Kax B3 i B4 sammmiemo JiBi wacTuHU
PiBHAHB, YKa3yOUM 3aMiCTb X — KJIi-
TuHKY B1, 3amicTts y — wuitmaKy B2.
3. Buxonaemo komanny [aHi — Po3sA3yBay i 3amoBHHMO niajioroBe
BiKHO TaKUM YMHOM:
1) y mose OnNTMMI3yBaTK LiNnboOBY GYHKLIlO 3aIIUIIIEMO aapecy IiJIbOBOL
KiaitTuaku: $BS3;

PiBHAHHA 1 | =B1A2-B1*B2+B2A2
PiBHAHHA 2 | =B1-2*B2

AlWIN|—

Puc. 15.2
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2) y moJie 3HauYeHHA 3aIUIIEeMO 3HAYEHHS IIPaBOi YaCTHUHU TEPIIIOro
PiBHAHHS,;

3) v mojie 3MIHIOUN KNITUHKN 3MIHHUX YKasKeMO KJIITUHKH, V AKUX
MM XoueMo mobaumTy Bimmosimi: $B$1:5BS2;

4) yBememo obmesxeHHs SBS3 = 12. a1 mporo KJaalHEMO KHOIIKY
Hdopatu @ y BiKHi BCTAHOBMMO PEKBIi3UTM TaKUM UMHOM: Yy IIO-
Jai lNocunaHHA Ha KNITMHKY BKasKeMO KJIITWUHKY, y AKill 3ammca-
Ha JiBa YacTWHA APYTOro PiBHAHHA, Y APYroMy mHoJi BubGepemo

3HAK «=», V TPETbOMY — BBeIeMO UHCJO, III0 JOPiBHIOE 3Ha-
YeHHIO Yy HpaBiil yacTuHi.
SaxpueMo BikHO [lofaBaHHA OBMEXeHHs, A B
1 = 2
Kjaanuysimu KHONKYy OK; momamo o6me- 5 §_ 5
HEHHA $B$4 = 6. 3 | PiBHAHHA 1 12
4. Harucuemo KHOUKY Po3B'A3aTu — oTpmmaemo 4 | Pisnanns 2 6
pesyabTaTu, AKi HaBemeHo Ha puc. 15.3.
Puc. 15.3

Po3B’A3yBaHHA onTumisauiiiHMx 3agay

ITig uac posB’sI3yBaHHs IITHPOKOTO KoJia 3a7ad (30KpeMa B rajy3i eKOHOMi-
KM) TOTPiOHO 3HAWTH ONTUMAJLHUMN PO3B’A30K IIPU BUKOHAHHI JHesIKUX 3aJaHUX
yMOB. SIK BM3HAUUTH ONTHMAJbLHI BUTPATH Ha pPeKJamMy Ipoaykirii? fIx mocra-
BUTH HIPOAYKIIIO O CIIOKUBAYIB i3 MiHiMaJbHUMU BUTPaTaMU Ha IIepPeBe3eHH?

3ajadi mOIIyKy ONTMMAJBLHOTO PO3B’A3aHHSA HA3WMBAIOTHh 3aJa4yaMH ONTHU-
mizamii. Kpurepiem onTmmaJsibHOCTI € pisHiI mapamMeTpu: MaKcHUMaJbHa Kijab-
KicTs mpoaykilii, MmakcuMaJbHUU NPUOYTOK IIiAIIpHeMCTBa, MiHiMaabHI BU-
TpaTH BUPOOHUIITBA TOINO. BaK/JIMBO BU3HAUNUTHU OCHOBHI NPUHIIMNIU 3aBIAHHSA
iabOBUX (PYHKITiM.

MimsoBa yHEKIia — 3ajJeXHICTH MiX KpUTepieM ONTHUMAaJbHOCTI Ta ma-
pameTpamMu, IO OiAJATAIOTH OIMITHMisarii.

Hasa minboBol (GyHKINII 3aBKAM U 00OOB’SI3KOBO BKAa3YEThCS BUJ
o excrpemymy: f(x) —» max (f(x) — min).
3HaueHHs IiJIb0BOI (DYHKIIiI mOKas3ye, HACKIJIbKU ONTHMAJbLHUM € 3HAU-
JIeHe Po3B’sizaHHA. IIOIIyK ONTMMAaJBHOTO PO3B’SI3aHHA 3aBXKIU IPOBOAUTHCA
3 ypaxyBaHHAM NEeBHUX OOME’KeHb: MHiJIPHEMCTBO Mae OOMeKeHUM Habip
pecypciB, TpaHCIOPTHI 3ac00M MalOTh OOMEKEHY BaHTAMKONIAHOMHICTS i HMIBUI-
KicTb pPyXYy, iHBeCTOp ILIaHy€ BKJACTU B PO3BUTOK MiIPUEMCTBA KOIITHU
B MejKax IIeBHOI CyMMU.
O6MesxkeHHS — YMOBHU, 1[0 HAKJAAAIOThCA HA IapaMeTpH, Bi AKUX 3a-
JIeKUTHh 3HAUYEHHA I[iJIbOBOI (PyHKITiI.
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OnTumisaiiiitne MomemdOBaHHS — TONIYK TaKWUX 3HAUEHb ITapaMeTpis,

Ipu AKUX IiJboBa (QPYHKIiSA AocArae MaKCcMMaJbHOrO abo MiHimMaJbHOTO 3HA-
YeHHS 32 YMOBU 33aJaHUX OOMEXKEHb.

I[JIH IIOIIYKY OIITHMMAaJIbHOI'O pOSB’HBaHHH TaKOMX 3PYYHO BHMKOPHMCTOBYBa-

T HaAOymoBY [MOWyK po3B'A3yBaHHA. IlepmuM KPOKOM IIif Yac pO3B’A3yBaHHSA
3ajaui omrTuMisallii € moOymoBa MaTeMaTHMUYHOI MOZEJNi 3amadi, SKa BKJIOUAE
Tepesik HeBiJoMUX TMapaMeTpiB, 3HAUEHHS AKWX MOTPIOHO 3HANTH; 3aBIaHHSA
iJIbOBOI (PYHKILII; BUSHAUEHHS KPUTEpPiio omTmMisallii misboBoi (pyHKILII; 3a-
BIAHHS cUCTeMHu oOMesKeHb y (opMi JiHifiHMUX PiBHAHB i HepiBHOCTEIi.

3uaiimemMo HaMbiabIe 3HaueHHA QYHKIIL f(x) = x5+ bx* + 5x® — 1 ma Big-
pisky [-2; 1].

MaremaTruHa MOZEJb 3aJaui HOITYKY HaiOiJIbIIOro 3HaueHHS (PYyHKILII:
flx)=x°+bx*+ 5x® -1 > max; -2 < x < 1.

YV wmifi mozesi smMiHHOIO € X, IIiIbOBOIO (QYHKIIEI0 — f(x), KpuTepiem —
BUMoOra Makcumisaiii, oomexxeHHaAM — yMoBa —2 < x < 1.

PosrigHemMo mpuKJaj Po3B’sA3yBaHHS 3amadi omTuMisalrii.

Komb6iHaT Bumyckae aBa BUAM HPOAYKILii: miaoMOip i eckimo, AKe BABiui

Ioposkue Big myomOipy. 3a 1 xB Ha KomOiHaTi BuroroBjaseTbea 90 moprrii

miIombipy abo 30 moprIriii ecKiMoO, MOMKJIMBUMA TAaKOMK BUITYCK OBOX BUIIB

MoposuBa omHouacHo. IIporsarom 1 rox y XoJIOAUJIBHUX KaMepax 30epira-

eTbcsa He OigbIine Hixk 3600 mopiriifi. BusHauTe onTUMaJIbHUI IJIAH BUIYCKY

mpoayKirii 38a 1 xB, 11100 BapTicTh 060X ii BuAiB OyJia HaNOiJIBIIIOO.

1. TIIpoamamisyemo ymoBy 3amaui. IlosHaumMoO KiJbKicTh mpoAayKILii, Bu-
mymieHoi 3a 1 xB: ecKiMmo — x, miombip — y.
Ha BuroroBsiemHs mopiiii ecKkiMo BuUTpadaeTbcA BTPUUi Oijblle uacy,
Hi’K Ha HOPILiio maoMO6ipy, TOMY MOKJMBOCTI BUPOOHUIITBA BU3HAUAE
ymoBa 3x +y < 90.
3a 1 xB xoyioguabHi Kamepu mnpuiiMmamTb: 3600 / 60 = 60 (mopirii),
TOOTO MOJKJIMBOCTI XOJOAWJILHUKA BM3HAUae ymoBa X +y < 60.
IToTpi6bHO BpaxyBaTu, 10 X i ¥ MalOTh OyTH JOZATHUMU IiIJIUMU UUC-
JaMmu.
Heo6ximHo sHaiiT HaOiIbINTy MOYKJINBY BapTiCTh HPOAYKILii, 1110 BU-
TOTOBJISIETHCS, TOOTO JOMAaraTucsa MaKCUMAaJbHOTO 3HAUEHHS I[iJIbOBOI
bysrii f(x, y) =2x +y.

2. Ilobymyemo mMaTeMaTHUYHY MOJEJNL 3ajadi.

3x +y<90;

x +y<60;

x> 0;

y=0.

2x + y — max 3a o0MeKeHb:
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3.

4.
D
2)
3)

4)

5)
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Ha oczoBi maremaTmuHOI MOJei 3aHeceMO B €JIEKTPOHHY TaOJIHUI[IO
IaHi I pospaxyHKOBi ¢opmynu (puc. 15.4).

A B C
1 Dani MapameTtpu | lpaHWYHi 3HaYeHHA
2 | Bunyck eckimo, x 30
3 | Bunyck nnombipy, y 90
4 | O6MeXKeHHs
5 | 3a obcarom xonog. kKamepu | =B2+B3 60
6 |33 ob6cAarom BMpoOHMUTBa | =3*B2+B3 920
7 | MakcumanbHa BapTicTb
npoayKuii =2*B2+B3
Puc. 15.4

3aBaHTaKkUMO HaAOynoBY [lOWyK po3B'A3yBaHHA, BUKOHABIIYN KOMaHIY
HaHi — Po3B’A3yBay. 3anoBHUMO moJid BikHa [lapameTpu po3s’A3yBaua:
y moxi OnTumisyBaTty UinboBy ¢yHKLil0 BubepeMo IIinboBY KJIITUHKY B7;
y rpymi o BubGepemo mepeMukad Makcumym (IIOIIYK MaKCHMAaJbHOTO
3HAUEeHHA I[iJIb0BOI KJIITMHKU B7);

y moJii 3MIHIOKYN KNITUHKX 3MIHHMUX: YKaKeMO Aialla3oH KJITHHOK
$B$2:$B$3, AKi mMOBMHHI 3MiHIOBATHCS y IIPOIEC IOIIYKY HaNKpPAIIlO-
To piIleHHd;

KJamHeMo KHONKY [logatn, 100 yBecTH Iepile OOMeKeHHs 3amadi.
VYV niamorosomy BikHI [logaty obmexkeHHs 3azaMo yMmoBy $B$2<$CS2;
KJamaeMo KHomKy OK;

HaTUCKAaUYW KHONKY Jlogatu, yBeaeMo iHIIi oOme:keHHs 3amadi. [lia
3a/laHHA I1JIOUNCEJIBFHOCTI 3HaUeHb KJITUHOK B2 i B3 i3 npyroro crmc-
Ky BuOepemo LUine.

Bikno NapameTpu po3s’a3yBava Halyle BUIVIALY, AK HaBeleHO Ha puc. 15.5.

MapameTpu po3g'asyBaua -
OnTuMmi3yBaTy LinboBy GyHKLi0: $BS7 £
Ho: ® Makcumym ) Minimym  © 3HauenHs: |0

3MiHIOUYN KNITUHKA 3MiHHYX:

Mignarae obmexeHHAM: ) i
$BS2 <= $C$2 - | Lopatn
$BS2:5BS3 = wuine
£5:23653 =0
$BS3 <= $C$3
fots < &5
286 < iCte Bupanutn

Puc. 15.5
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Harucuemo kuOmKy Po3B'A3aT i oTpmMaeMo 3BiT IIPO YCIIIITHICTD ITO-
IMIyKy. 3a mOTpeOM Ha OKpPeMOMY apKyIIi Mo:KHa chopMyBaTH B3BiT
PO OTPUMAaHi pe3yabTaTu i 30epertTu 3HaiifeHe po3B’sA3aHHA. Y Tab-
JUII HaBeJeHO Pe3yJbTaTH IOIIYyKYy Po3B’sizaHHA (puc. 15.6):

A B C
1 Dani MapameTtpu | paHWMYHi 3HaYeHHA
2 | Bunyck eckimo, x 15 30
3 | Bunyck nnombipy, y 45 90
4 | O6bMeXKeHHA
5 [3a obcArom xonod. Kamepu 60 60
6 |3a obcArom BMPOOHULITBA 920 90
7 | MakcumanbHa BapTicTb
NpoAyKLii 75
Puc. 15.6

JoxomuMo BHCHOBKY. HAbiJbIlla BapTiCTh MPOAYKILil JOCATAETHCA, SKIIO
3a 1 xB Bunmyckaru 45 mopiiii maoMm0Oipy Ta 15 mopiiiii eckimo.

Orsxe, HaxOymoBa [lowyK po3B’A3yBaHHA € MOTY)KHUM 3aco00M aHAJi3y ma-
HuX. BoHa IIIMPOKO 3aCTOCOBYETHCA AJISA MHOIIYKY ONTHUMAJBLHOIO PO3B’A3aHHSA
€KOHOMIUHVX, TPAHCHOPTHUX i TEXHOJIOTIYHUX 3a/ad.

@) MNutaHHA anA camonepeBipKu

1.
2.

HasBiTh ckJamoBi MaTeMaTHYHOI MOJeJi OITHMMisalliiiHol 3ajmadi.
ITpunyctumo, 1110 KoMOiHAT MPUAGAB HOBI XOJOAUJIBHI KaMepH, AKi 3a
1 XB MOXKYTh NpuiHATH Ha 30epiramua 100 mopiiii moposuBa. fIke
pOsB’A3aHHS MaTHMe 3ajadva ONTHMisallii B I[bOMY BUHAIKY?
Y axomy Bunazaky [lowyKk po3s’'A3yBaHHA B3araJjii He 3Haliie PO3B’ABKY?
HasgBiTh KinbKa MOXKJIMBUX TPUYNH.
3a pomoMmoroio HazxOynoBu [lowyK po3B'A3yBaHHA PO3B’SAKITHL cHCTEMY
PiBHAHB:

y=sin2x +1; x—y=2; 2x + y? = 6;
a){y=3x—1; 6){3x—y2=3; B){x+y=3.
IToOynyiiTe MaTeMaTuuYHy MOAE b 3amadi. IKi posmipu moBMHEH MaTH
6ax o0’emom 2000 cm3, mo6 Ha MOro BUT'OTOBJIEHHS MIIIIJIO SAKOMOTa
MeHIIle MaTepiany? Bucora 6axka me menimia 3a 10 cwm.
3a pomomoroio HazxbOynmoBu [lowyk po3B’A3yBaHHA BHAWAITH MaKCH-
MasbHe 3HaueHHA (QyHKIHI f(x) = 22— 0,01x%2—0,7x + 0,13 Ha Bigpisky
[-1; 1].
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Bnpasa 15

PP Posp’szaTué 3ajady ONTUMI3alliliHOIO MOJEIIOBAHUS.

3adaua. 1lex BupoOase crinabili it cromu. Ha BUTOTOBIEHHA CTilbIS
ime 5 omumHuIL Marepiany, crona — 20 oxgmHHIB. Crijenp BUMAarae
10 mrogumo-romuH, ctia — 15. € 400 oguuuIs, Marepiaay Ta 450 gogu-
HO-roguH. IIpnOyTOK BiJ BUTOTOBJIEHHS CTiJbIlsd CTAHOBUTL 1125 rpH,
Bix BuroroBjieHHsa croiga — 2000 rpa. CrinbKu Tpeba 3poOUTHU CTiIb-
iB i cToOJiB, 11106 OTPUMATU MaKCHUMAaJbHUNA IPHUOYTOK?

1) Ilobyayiite maremaruuHy Mofenb. IlosHauTe: X, — KiJgbKicTh BUTO-
TOBJIEHUX CTiJBIiB, X, — CTOJiB. 3ajadya ONTUMIi3alii Mae BUTJIAL:
1125 x, + 2000 x, — max;
5x,+20x, < 400;
10 x, + 15 x, < 450;
x, 20, x,>0.
2) Ha ocHoBi po3po6JieHOI MaTeMaTUYHOI MOJeJi BBeIITh y HOBY poOouy
KHUTY BCi HeoOXimHi mami.
3) 3aBaHTaxKTe HaLOyZOBY [lOWYK PO3B'A3yBaHHA.
4) SanoBHIiTH moJig miajoroBoro BikHa [lapameTpu po3s’A3yBava.
28 5) Orpumaiire pesynbraru, copMyiiTe 3BiT i 36epesxirs poss’ssok. IIpo-
k’ aHaJIi3yiTe 3HAWIEHUI PO3B’A30K, 3PO0ITH BUCHOBOK.
6) 30epexxirs (haiin i3 HasBoio Bnpasals.

(l? Komn’toTepHe TecTyBaHHA
BukonaiiTe TecroBe 3aBHaHHs 15 i3 aBTOMATHUUYHOIO

%5 TepeBipKoI0 pe3yabTaTy Ha caiTi interactive.ranok.com.ua

16. OcHoBu poboTn B cepepoBuLli Scilab

H1sa mpoBeeHHA iHKEeHepHUX i (piHAHCOBMX PO3PaxXyHKIB,
aHaJidy maHWX MOKHA BUKOpPHCTOByBaTu He Jjuiie MS Excel,
a i immi mporpamui sacobu. OgHum i3 HuxX € makert Scilab
(puc. 16.1) — cucrema KOMIT'IOT€pPHOI MaTeMaTUKHU, MpU3HAUEHA
I BUKOHAHHSA iH)KeHEePHHUX i HAYKOBUX OOUUCJIEHD.

Scilab — 1e BisbHe OararorLiaTgopMHEe Hporpamue 3ades-
TeYeHHA 3 BIAKPUTUM BUXiTHUM KOZOM. 3aBAHTAXKUTU CEPENo-
BUIIe MOKHAa 3 caiita scilab.org.

Puc. 16.1
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< § 16. OcHoBM po6oTn B cepegouyi Scilab

3HaMomcTBO 3 iHTepdeiicom cepegoBuwa Scilab

T'onoBue BikHO Scilab micTuTh woTwMpu ocHoBHI BikHa (puc. 16.2).

Mgory Bosiaxa
vae e K ee

R HCOnL Scéab 6:0.0 .I'Iépnmmsm-

| Hypran Koman
—ff = 19/11/2017 16:08:}13 - | |
Ly ~ 197112017 16:08:13 - Jf |

il - 19/11/2017 16:08:13 - ff

Puc. 16.2

KomaHaHe BikHO, abo KoHconb (1), mpusHaUeHe [IJis BBeIeHHS KOMaHJ i oT-
pumaHHA pe3ysabrariB. CIIoyaTKy B HbOMY MOJYKHA CIOCTEPIraTH TEXHIUHY iH-
(dopmailiiro Mpo 3aBaHTAKEHHS CepeoBHUIa, MOTIM CHUCTeMa 3aIPOIIye KOpPHU-
cTyBaua BBeCTH KoMaHIy. Ha mouaTKy pAgka 3’aBJsSE€TbCA CTPiaka (-->) —
sanporrenasa (command prompt). Scilab mpairoe B pesxumi imTepmperaropa,
TOOTO BBeleHA KOMaHJa Bipasdy K BUKOHYETbCs. SIKIITO BBECTU PAIOK

-->2%2+69/25
OTPUMAaEMO BiJIIOBiAbL Bifi iHTepmperaTopa:
ans = 6.76
3MiHHA ans — IIe 3ape3epBOBaHa 3MiHHA, Y AKY 30epiraerbcs OCTaHHiN

«be3iMeHHUI» peayJbTaT. SMiHHA ans MOKe OyTH BUKOPMCTAHA IJsA IIPOBE-
IeHHA JAHII0O)KKa 00UYIMCIeHb, IPOMiKHI pe3yabTaTy AKMX BaM He HDOTPiOHi:

-->2%2

ans = 2 Mepernag 3miHHMX

-->ans+

ans = 8 Hasga 3HaveHHa  Tun Buanmictb
. N L. —H |ans 6.76| MopBiniHWN local

¥ Bixmui lepernag d)aVIJ'IIB (2) myVariable 26| MopBinHMn local

MOJKHa Bimmrykatm (aiija creHa-
pifo abo Qpyukii (quB. maJi) i Bix- Puc. 16.3
KpUTHU #O0ro.

VY BikHi lNepernag 3miHHMx (3) BimoOpaskaeThca iH(pOpPMAIlisaA IIPO CTBOpEHi
amirHi (puc. 16.3). Bikvo KypHan komaHz (4) BimoOpaskae Bci KomaHmw, AKi
BBOAWB KOPUCTYBau y KOMaHIHUHN PAJOK MiJ Yac IIOTOYHOTO CeaHCy POOOTH.
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YBegeHHA iHpopmauii B KOMaHAHE BiKHO

g BBeneHHA iH(opMallii B KOMaHAHe BIKHO iCHYIOTH IIeBHI IpaBuJa.

e dKmro B KiHII KOMaHIM CTOITH CHIMBOJ «;», TO II pe3yjbTaT He BUBO-
IUTHCS.

e B omzmoMy pAAKYy MOKHA BBECTH KijJbKa omepaTopiB i (a0o) xomaHm.
A mporo ix ciaify BiJOKPEMJIIOBATH CHMBOJIOM «,»:

-->2+3, 3+5
ans =5
ans = 8 // 3miHHa ans MiCTUTb pe3ynbTaT 06UYMC/IEHHsA OCTaHHbOrO BUpasy

e {xmro Bupas He BMIITYeThCA B PAIKY, TO HAIPUKIHIII He3aBePIIEHOTO
pALKa CJiJi ITOCTABUTHU ABi KPAIKU «..».

e IlepermanyTu paHiilie BBeJeHi KOMaHAW MOKHA B KOMAHIHOMY PAIKY
3a JOIOMOIOI0 KJIABilll KepyBaHHS KypcopoMm «I» i «|». Orpumasinu
JOCTYIH 0 IMOTPiOHOI KomMaHAU, I MOKHA 3MIiHUTH ¥ 3HOBY 3aIyCTUTH
Ha BUKOHAHHI.

e Cucrema He [03BOJISE€ BUJIYYATH (PPAarMeHTU TEKCTY B KOHCONi, Kpim
TOTO, IO MIiCTUTHCA B KOMaHIHOMY PAIKY.

Tunu aaHux

V¥ cepemoBurti Scilab mo:xkHa Bu3HauaTH 3MiHHi, a IOTIM BUKOPUCTOBYBATHU
ix y Bupasax. 3minna B Scilab 36epirae mami mesaxoro Tumy. Byap-axa sminza
Mae OyTM BU3HAUeHAa [0 BUKOPUCTaHHA y opMysax i BUpasax.

[Jia BU3HAUEeHHsS 3MiHHOI HeOOXiJHO 3amucaTH OmepaTop IPUCBOIOBAHHS:

im'a_3MiHHOT = 3HauYeHHA

€D Hacepemo B KOMaHAHOMY BiKHI PAZOK:

-->n1 = 25; n2 = 65.3; n3 = "text"; n4 = %T; n5 = int32(10);

Tum camuMm OGyJIO CTBOPEHO

5 smimHuUX, iHGopMaliio mpo =10 x|

3HAUCHHA W TUIN AKUX MOMKHA Gaitn _ Oinetp 2

HepernAHyTH y BikHi lMepernsag Bme e

3MiHHUX (puc. 16.4). Ockinbku eperna

BOymoBaHui 1miauii Tun y Scilab Hassa | 3HaueHHs Tun  |Bugumictb

BifcyTHil, To Iise 3HaueHHA L | n5 Ix1|_Uine 32 local
n4 1x1 Bynese local

OTPUMYEMO 3a IOIIOMOIOI0 (hyHK- &l [n3 Ixi S local

il meperBopeHHsA THIiB int32(). = [ n2 65.3 | MoaBinHun local

3MiHHA N4 Mae JIOTiUHUI TUII Ta i | 22 LU LT oy

3HaueHHA %I, 110 eKBiBaJIeHTHE

True (%F — False). Puc. 16.4
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< § 16. OcHoBu po6oTu B cepeposuLi Scilab

BexTop y Scilab — 1me ogHOBuUMipHUIT MacuB gJaHUX OLHOro Tumy. Hyme-
pallia eJeMeHTiB MOUYMHAETHCA 3 onmHUIi. [ cTBOpeHHA BeKTOpa HeoOXimHOo
HepeJiunT eJeMeHTH uepe3 IIPONYCK Yy KBaJpPaTHUX OYKKaX:

Vector = [3 6 8]; // BekTop i3 3 enemeHTiB

[ cTBOpEHHSA BEKTOPA, eJIeMEeHTU AKOTO YTBOPIOIOTH apu(METUUHY IIPO-
rpecio, BUKOPHUCTOBYETHCSA KOHCTPYKIiA:

<MouyaTKoBe 3HAUYEHHA>:<KPOK>:<KiHLEeBe 3HAYeHHA>

a CrBOpUMO BEKTOp i3 mMOUATKOBUM 3HaUueHHAM —b5, KinmeBum 10 i Kpokom 2.
. ->A = -5:2:10
A=-5-3.-11.3.57.09.
-->A(4) // 3BepHeHHA OO enemeHTa BeKTopa A 3 iHgeKcom 4
ans = 1.

Jia BunmajieHHA eJeMeHTa BEeKTopa IOCTaTHHBO Ha MOTo IIO3uIlil 3amucaTy
KOHCTPYKILifO «[]».

-->A(2) =[] // BuganeHHa enemeHTa A(2)
A=-5-1.1.3.5709.

Marpunga B Scilab — 1e gBOBUMipHMIT MacUB OJHOTHUIHUX HAHUX. ¥ pasi
CTBOPEHHS MATPUIlL PAIKN BiI[ORpeMJIIOIOTI:CH KPAaIMKoi0 3 KOMOIO.

-->A = [1 2; 3 4] // CtBopeHHa maTpuui 2x2
A =

1. 2.

3. 4.

s cTBOPEHHS MAaTPUIlI MOKHA CKOPUCTATHUCS CTAHAAPTHOKI (PYHKIII€I0
rand(), AKa reHepye MacuB, 3alOBHIOIOUN HOT'0 IICEBIOBUIIATKOBUMU UKCJIAMMU.
MacuB BUITafKOBUX YHCEJ MOKe 3HAJAOOUTUCS MJIs MOAEIIOBAHHS Pe3yJIbTaTiB
IesTKOT'0 eKCIIePUMEHTY, CTBOPEHHS irpoBuxX a00 TecToBUX mporpaM. @yHKI[id
rand() renepye BuUmaaKoBi uucia B mimasoxi [0; 1).

© 3anosEUMO MAaTPUIIO 2X3 BUIAJKOBUMU UMCJIAMU:
-->A = rand(2, 3) / CtBopeHHA maTpuui 2x3
A —
0.2113249  0.6653811 0.8782165
0.7560439 0.6283918  0.0683740
3BepHEeMOCs 0 eJIeMeHTa, PO3TAIIIOBAHOTO B APYIOMY PAAKY # TPeThbOMY
CTOBIIIIi:
-->A(2, 3) // 3BepHeHHA g0 enemeHTa maTpuui A 3 iHgeKkcamm 2, 3
ans = 0.0683740
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MartemaTuyHi i s0riyHi onepaTtopum

MaremaTuuHi BUpasy CKJIAMAIOThCA 3 UMCEJ, KOHCTAHT, 3MiHHUX, OIEPaTO-
pPiB, GyHKIIH i cremiaabHuX 3HaKiB. IlopAmoKk mifi peryimoerbea ay:kkaMu. Bu
BJKe 3HAETe OCHOBHI OIlepaTopy, AKi BUKOPHCTOBYIOTHCA JJIA 3aIIUCy BUPAa3iB:

MaTtemaTuuHi onepatopu JloriuHi onepatopn
* MHOMEHHS & KOH'lOHKLiA (noriuHe )
,  |npase pinewna (niswi | |Anz'iomkuia (noriune ABO)
onepaHg JinnTbCa Ha I'IpaBI/IVI) == NIOTiYHe «ﬂ,OpiBHIOE»
+ [I0AaBaHHSA <> |noriyHe «He AOPIBHIOE»
- BiAHIMaHHA >, >= [ NOTiyHi «Binblie» i «<He MeHLle»
A abo ** | nigHeceHHs OO cTeneHA <, <= |NoriyHi «meHwe» i «He Ginblue»

B6yaoBaHi QyHKUiT

V¥V Bupasax Scilab sacTocoByioThr MaTemaTuuHi (QYHKILiI:

abs(x) MoZynb X sqrt(x) KOpiHb KBagpaTHU 3 X
sin(x) CUHYC X (QprymeHT y pajiaHax) cos(x) KOCMHYC X (aQprymeHT y pajiaHax)
tan(x) TaHreHC X log10(x) | norapuom fecaTkoBuin X
G OBUMCIMMO 3HAUCHHS BUpPAa3y ¢ = |x2 — 1| +sin’X, gxmmo x = —4,5.
-->X = -4.5;

-->¢ = sqrt(abs(x/A2-1))+sin(x)A2
c = 5.3430473

Ha po3p’sisyBaHHsA 3a7a4 i3 Teopii unces i KOoMOiHATOPUKU 3aCTOCOBYIOTH
Taki BOymoBaHi (PyHKITII:

Has3Ba Mpu3HaueHHA Mpuknapg
-->factor(620)
ans = 2. 2. 5. 31

-->factorial(6)

factor(x) NOBEPTAE MHOMXHUKMN Yncna X

i |

factorial(x) noseprae x! ans = 720

ged(int32(x) nosepTa.e HanGinblnA cninbHUA ginbHuk (HCO) | -->gcd(int32([15 20 35]))
efleMeHTIB BEKTOpa X ans = 5

. noBepTae HanmeHlle cninbHe KpaTHe (HCK) -->lem(int32([15 20 35]))

lem(int32(x)) .

efleMeHTIB BeKTopa X ans = 420
rimes(x) rnoBepTaE BCi NPOCTi uncna, He GinbLi 3a X —>primes(10)
P P P ’ ans = 2.3.5.7
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< § 16. OcHoBu po6oTu B cepeposuLi Scilab

JJidg cTaTHCTUYHOIO OHpAaIlloOBaHHA AaHUX y Scilab € BOymoBaHi (yHKIIii:

HasBa lMpun3HaueHHA Mpuknapg
NoBEepPTaAE CepefHE 3HAYEHHSA -->mean([233 355777 10]
mean(x) .
eJfleMeHTIB BeKTopa X ans = 5.2
stdev(x) NoBepTa€E CTaHAAPTHE BiAXWUIEHHA ->stdev(23335577710])
efleMeHTIB BeKTopa X ans = 2.5298221
. . . ->median([23335577710)])
median(x) noBepTaEe MefiaHy efleMeHTiB BeKTopa X ans = 5
. strange(2 3335577 710])
strange(x) noBepTaE po3Max eflieMeHTiB BeKTopa X ans = 8
. NnoBepTaE ANCNEPCilo enemMeHTiB variance([2 33355777 10))
variance(x)
BEKTOpa X ans = 6.4
tabul([2 557 7 7 10])
ans =10. 1.
tabul(x) noBepTaE YacCTOTU efleMeHTIB BeKTopa X 7. 3.
5 2.
2. 1.

SKIo Bu He BHeBHeHi B Impu3HaueHHi BOygoBamOi PyHKII abo ii cuHTaK-
cuci, ckopucraiiteca KoMaHzaowo help, Hanmpuxaan:

-->help factor

Iadopmairito momo ¢yukKIii Oyme BimoOpaskeHo y BikHi [lepernsg AoBiaku.

1. IlodcHiTh mpaBuJa BBeJeHHA KOMaHZ y KOMaHAHOMY BiKHi.
Y uoMy MOJATAIOTH OCOOJMBOCTI POOOTH B peskuMi iHTepmperaTopa?

3. SfAxux sHaueHb HaOyBalOTL €JIEMEHTU BEeKTOpa a, SKIIIO Oro CTBOPEHO
KOMaHI0o0 -->a = 2:0.5:4?

4. $Ixy miro peasiszye xomamma -->Cos(x)A2+sin(x)A\2==1?

5. 3amnuiriTh KOMaHIy 3HAXOIKEHHS HaiOiJIbIIOro CIiJLHOTO AiJILHUKA
yucen 36, 128, 342.

6. S§k smaiiTu Bci mpocti umcaa, menri 3a 507

@) MNutaHHA anA camonepeBipKu
L

@) Bnpasa 16

-4 PP  OOGumcanTHy cTaTMCTUYHI XapakTepucTuku 3acobamu Scilab i MS Excel.
' ButpaTtu cryzmenTa Ha o6ifiu B ifaJbHI TPOTATOM THMKHSA CTAHOBJIATH:

[deHb TUXHA MH Bs Cp Yt nr c6 Hpa
Butpatu, rpH 32 40 32 50 30 40 50
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1.

6.

Komn’toTepHe TecTyBaHHA

3aBaHTa)KkTe cepenoBuirie Scilab. ¥ KomaHgHOMy BiKHi yBeZiTh KOMaHIy
CTBOPEHHS BEKTOpa 3HaueHb BUTPAT:

v = [32 40 32 50 30 40 50];

Axry indopmaitrito mpo amMiHHY V BigoOpaskeHo y BikHi [lepernag 3amiHHUX?
O0YMCIiTh YaCTOTU eJIeMEHTIB BeKTopa V.

OO6uNCIIiTh cepenHe 3HAUEHHS BapTOCTi 00imy.

O0uuciiTh Meniamy, po3sMax, IUCIEPCiio, cTaHgapTHE BiAXUJIEHHS eJje-
MEHTiB BeKTOpa V.

CrBopiTe HOBY KHury Excel i sanecits B apkymr gaui tabauii. Oounc-
JIITh YacTOTHU, cepelHE 3HAUeHHS, MeaiaHy, posMax, AUCIIepCito, cTaH-
JapTHe BiAXWJIeHHsS 3HAaUeHL BUTpAT.

ITopiBHsAliTe pe3yabTaTU OGUMCIEHHS CTATUCTUYHUX XapPaKTEPUCTUK,
oTpuMaHuUX y cepemoBuiiax Scilab i MS Excel. 3po6iTh BUCHOBOK.

f].

Bukonaiite TecroBe 3aBmaHHs 16 i3 aBTOMATHMYHOIO
IepeBipKoI0 pe3yabTaTy Ha caiTi interactive.ranok.com.ua

Po3B’A3yBaHHA piBHAHb, CUCTEM PIBHAHb
y cepeaosuuli Scilab

OCHOBOIO [IJIs IIPOBEIEHHS PO3PaAXYHKIB € 00’€KTH PisHUX THUMIIB JaHUX.
Buyrpimaa crpyKTypa 00’€KTiB IIprxoBaHa Bij oueii KopucTyBauiB. B ocHoBi
CBOill 00’€KTH € MacHMBaMM, V AKUX 30epeskeHi meBHI maHi.

O6uUuc/IeHHA 3Ha4YeHb NMo/1iHOMIB

Posriaaemo 06’eKT nofiHoM. I3 Kypcy anre6pu Bu 3HAETE, III0 IMOJIiHOMOM
Ha3WBaIOTh aJjredpaiuHe PiBHAHHA BULY:

ax"+a x"'+.+ax+a,=0,a #0, n>1.
n n—-1 1 0 n

IMonirom 3ajgaeTbea (yHKIieo poly():
poly(a, vhame, 'c),

mne a — macuB Koediuientis (a, i = 1, ..., n);
vhame — iM’a CMMBOJIBHOI 3MiHHOI;
'C' — mpamopellb, AKUN BU3HAaUae, M0 Koe(illieHTH mosrimoma
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< § 17. Po3B'A3yBaHHA PiBHAHb, CUCTeM PiBHAHb y cepegoBuLi Scilab

0 ..... éé{aano HOJIIHOM APYroro mopAaaky 3 Koedimiemramm —10, 4, 2.
. ->p = poly([-10 4 2], X!, 'c')
p = -10+4x+2x2
I momyky KopeHiB mosiHoma B Scilab € ¢yHKITia roots(<im’s noniHoma>).

a 3HalizieMo KOpeHi KBaapaTHoro piBHaHuHs —10 + 4x + 2x%2 = 0.
. -->R = roots(p)
R =
-3.4494897
1.4494897
dyukuia horner (<im'a noniHoMa>, <MacUB 3HaYeHb APFrYMEHTY>) 0GUUCIIIOE
3HAUEHHs IIOJIiHOMA AJIs 3aTaHOTO 3HAUEHHS apryMeHTY.

9 O0umciuMo 3HaYeHH: IOJiHOMAa p:
. -->horner(p, 8)
ans = 150.
-->horner(p, [2.6 5 4])
ans = 13.92 60. 38.

Po3B’A3yBaHHA cucTemu /iHiIMHUX PiBHAHDb

Scilab gae smory posp’sasyBaTu cucTeMu JiHiMHUX piBHAHBL BUgy Ax —b = 0.
Ina sHauenb A (popMyeThbcAa MBOBUMipHA MaTpUIA KoedillieHTiB mpu HeBi-
IOMHUX, KOMKEH PAJOK AKOI MicTHUTh Koe(illieHTM OJHOro PiBHAHHA, a IJId
3HauyeHb b (opMyeThbCcs BEKTOpP i3 BimbHUX KoedimienrtiB. Ilicasa mboro mada
pO3B’A3yBaHHS CHCTEMH BHUKOPHUCTOBYEThCA (PyHKIiA linsolve, 1o mae tarwmit
CUHTaKCUC:

x = linsolve(A, b)
ne A — 1me MaTrpuild Koe@illieHTiB mpu HeBigoMUX;

b — BeKTOp BiIbHUX Koe(iIllieHTiB.
DYHKIiA IToBepTae 3HAWIEHI 3HaUeHHsS HeBiIOMUX y BHUIVISAI MAaCUBY.

@ Posp’amemo cucTeMy JIHINHUX PiBHAHD {x +2y-7=0;
->A=1[12;11]; b=I[7 -6]; x+y—6=0.
-->X = linsolve(A, b)
X =
5.
1.
ITykani sHauenHa: x = 5; y = 1.

SKio cucrema He Mae PO3B’SA3KiB, TO BUAAETHCA ITOBigomJyeHHA "KOHPniK-
TylOUi YMOBM AnA NiHiMHMX piBHAHB!". fIKIO cucrema Mae 6araTo pos3B’s3KiB, TO
(GyHKIiT moBepTae TiJIbKU OJUH PO3B’SI30K.
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PoGora B Scilab moske smilicHoBaTHCsS He JUIe B PEKUMi KOMAHIHOTO
pAIKa, a 1 y TaK 3BAHOMY IIPOrPAMHOMY PEKMMi.

Po6oTa B nporpamHomy pexumi

IIporpama B Scilab mHasuBaeTbca cuemapiem. Criemapiii cKJiamaeTbesa 3 iH-
CTPYKIIi# (KoMaHm), AKi OomMCyIOTh KOHKpeTHi aii 3 o6’exramu Scilab.

3asBuuait crenapii Scilab mmimyTbess KopucTyBauem y BOyZOBAHOMY pe-
makTopi SciNotes. II1o6 BigkpuTu BikHO SciNotes (pmc. 17.1), Tpeba ma mamei

iHCTPYMEHTiB HATUCHYTU KHOUKY Biakputu SciNotes @

iaix

®aiin 3minM  OQopMaT MMapametpu Bikcvo Buxosatu [osiaka

DEIE.Q*‘!OS&GE@

&313]

1

Puc. 17.1

s = 'Hello!" // OronoweHHsa pﬂ,qKOBOI 3MiHHOI

disp(s) // BuBepeHHA pAgKa B KOMaHOHe BiKHO

IIpusHaueHHA 1HCTPYKILiMl OIIMCAHO B KOMEHTapAX, AKi1 BiJOKPEMJIIOIOThCA
IBOMA TOXUJIMMU PUCKAMU <«//».

SciNotes 3adpapOoBye TEKCT IMporpaMiy PisHUMHU KOJbOpaMU: PAIKHU B JIAI-
Kax BUiJIeHO ()ioJIeTOBUM KOJbOPOM, BUKJWKHU BOyZOBAaHUX (PYyHKIIifT — OJa-
KATHUM, KOMEHTapi — B3eJIeHUM, II0 JolloMarae YHUKHYTU IIOMMJIOK IIiJ yac
Ha0OpPy TEKCTY IIPOTrpPaMMU.

Ha 30epeskeHHsa CIieHapilo moTPiOHO:

1) Bubparu Komamgy menio Pann — 36epertn fAK.. abo HATUCHYTU KHOII-

Ry Ha TaHeJi iHCTPYMEHTIB;
2) y miasoroBoMy BiKHi BuOpaTu mamky AJjs daiina, yBectu im’s daiiaa
creHapiro, HanpukJan FirstScript, i BubpaTu posmupeHHA .SCe;
3) HaTHCHYTH KHOUKY 36epertu.
1 BUKOHAHHSA cIleHapilo MOTPiOHO HATHMCHYTH Ha ITaHeJ i iHCTPYMEeHTiB
KHOIKY BukoHat [>. ¥V KomMaHZHOMY BikHiI Bu mobauuTe pAIKU BUBEINEHHS:
-->exec('D:\FirstScript.sce’, -1)
Hello!
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< § 17. Po3B'A3yBaHHA PiBHAHb, CUCTeM PiBHAHb y cepegoBuLi Scilab

OueBuHO, 1110 HATUCKAHHS HA KHONKY > BUKJINKAe BOYZOBAHY (PYHKILifO
exec(), Axa BUKOHYE Ieli cIleHapiii.

SAxmoro y Bamomy ciieHapii BimcyTHi iHCTpyKIiili BuBemeHHS y BiKHiI KoH-
COMb, TO IJIA BUBENEHHA PANKIB KOoAy I pes3yJIbTaTiB BUKOHAHHS CII€HAPiIO II0-
TpibHO BuOpaTH KOMaHIy MeHio BukoHaTu — ...paln 3 BuBeaeHHAM (puc. 17.2).

=10l

®ain  3MiHM  Gopmat [lMapametpu BikHo | BukoHaTh AOB&I{KB"

DB = & . E‘, C-} 0 .haitn 6es suseaeHHs Ctrl+Shift+E

...baiin 3 BUEEAEHHAN Cirl+L

myfun. \Documents
.10 Kypcopa 3 BuBeaeHHaM  Cirl+E
myfun.sc %I
- 36eperTi i BUKOHATH F5
1 functmn-fﬂmmxﬂ 36eperTy i BiuKoHaTH Bci dalinu Cirl+F5
2|f-=- (x+3)~2-+-5
|3|endfunction
4|x-=-1;
5|g-=-nunderivative - (myfun, -x)
6

Puc. 17.2

Icayrounii aiii MOKHA BiIKPUTU 3a MOIOMOT0I0 KoMaHAu MeHI0O Pann —
— Bigkputn abo KHOTKOIO = ma mameni 1HCTPYMEHTIB.

CrBOpeHHA yYHKLii KOpUcTyBaya

Okpim yOymoBaHUX, B MOKEeTe€ BUKOPHCTOBYBATH BJACHI (QPYHKIII, Tak
3BaHi QyHKYii Kopucmysaya. Ix TOTPIGHO HOIEpeSHBO OMMCATH 3a JOMOMOTOIO
KoHCTpyKILii function...endfunction:

function <pesynbrat dyHKUii> = im'a_obyHKuii(aprymeHTu)

<iHCTPYKUiT>
endfunction

® onumeno dyurmio y = x%

-->function y = f(x)

-S>y = xXA2

-->endfunction

Haji My MOKeMO BUKJHKATH ITI0 (DYHKIiI0 AJA o0umcyeHHA 11 3HAUEeHHA
I PiBHUX apryMeHTiB:

-->f(4)

ans = 16.
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Po3zgin 2. Mogeni i mogenioBaHHA. AHani3 Ta Bisyanisauia gaHux }

DyHKIII KopucTyBaua MoKHA 30epiratu y ¢aiiiax i3 posIIMpPeHHSIM .SCi.

Onumremo Ta 30epeskemMo y daiai pyHkIizo cube = x3.
1) Bigxpuemo HOBe BikHO SciNotes i omuimemo (pyHKIIiIO:
function y = cube(x)
y = xA3
endfunction
3BepHiTH yBary Ha Te, II[0 B pasi BBeJeHHS cayk0oBoro cjosa function
ciaoBo endfunction yBoguThCS aBTOMATHYHO.
2) 30eperkemo 1ieii Kox Ha aucky D: 3 imemem cube.sci.
3) Knanuemo kuonky [>. ¥ Bikui KoHconb 3’aBuiaca indopmarnis mpo Te,
o (PyHKIIiA exec() 3aBaHTaKuJa B cepefmoBuille GyHKIiI0 cube.
4) Tenep 10 (PYHKILiI0O MOKHA BUKJIUKATU 3 KOMAHIHOTO DAIKA:
-->cube(3)
ans = 27.

IITo6 Bukaukaru B Scilab pamime 36eperxeny (pyHKI[if0, TOTPi6HO BBECTH
komaugy exec(filename, -1).

y daitai cube.sci:
exec(‘D:\cube.sci’, -1)

O6uncaeHHA noxigHOT PyHKLiT

Bu B:Ke 3HaAiOMi 3 HMOHATTAM HOXiAHOI (PYHKIil. SHAWTM 3HAYEHHS IIO-
xigmol QyHKIil f y Toumi x moxkHaA 3a gomomoror (GyHKII numderivative(f, x).

9 O6uncaumo moxiguy QyHKIL f(x) = (x + 3)2+ 5, akmo x = 1:
- -->function f = myfun(x)
-->f = (x+3)A2+5
-->endfunction
->X =1;
-->g = numderivative(myfun, x)
g=38.

fAx Gaummo, HABITHL TepIille 3HANOMCTBO 3 CEPEMOBUIIEM PO3KPUBAE IIO-
TYKHI MOMKJIMBOCTI ImaKeTa [IJd PO3B’sI3yBaHHS PiBHSAHDL i cucTeM PiBHAHB.

@) MNutaHHA anA camonepeBipKu

1. Busmaure, AKUIi BUIJIAL Ma€ IIOJiHOM P, AKINO HOro KoediiienTn
: 3ajgaHi y @yuKIii poly() y Takuii cmoci6:
[ -->p = poly([4 -5 1 2], 'x\, ')
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§ 17. Po3B'A3yBaHHA PiBHAHb, CUCTeM PiBHAHb y cepegoBuLi Scilab

2. Busmaure, AKU pes3yabTaT OyAe BUBEIEHO IIiCJId BUKOHAHHS KOMAaHI:
-->p = poly([1 -5], 'x', 'c');
-->R = roots(p)

3. Busmaure, AKuU# pesyabTaT Oyle BUBEIEHO IIiC/Ig BUKOHAHHSA KOMAaH/I:
a) -->p = poly([1 -5], X, 'c);

-->horner(p, 8)
6) -->p = poly([1 -5], X, 'c’);
-->horner(p, [2.6 5 4])

4. BusHauTe, IKUil pe3yJsbTaT Oy/e BUBEIEHO ITiCJs BUKOHAHHS KOMAaHI:
->A=1[32;11]; b=1[7 4]
-->x = linsolve(A, b)

5. ¥ uomy mojdArae pisHUIA MiXK IpusHaAUEeHHAM (PAaMJIiB i3 poO3IIUpEH-
HAMU .SCe i .sCi?

6. VY @aiiai y.sci Ha gucky D: 36epiraerbca QpyHKITiA
function f = y(x)

f = XA 4+5*xA3-4*xA2-3*x+10

endfunction
OnuuIiTe MOCJIiZOBHICTD Oill, IKYy IOTPiOHO BUKOHATH IJIs OOUMCIICHHS
3HaueHHA (QyHKIil aasg x=1; 2; 3; 4; 5.

Bnpasa 17

PP 3BmaliTy s3HaueHHsA MOJiHOMAa 3acobamu cepemoBuira Scilab.

1) 3BasanraxTe cepemosuiie Scilab.

2) Y KomaHgHOMY BiKHi yBemiTh KOMAHAY [AJISA CTBOPEHHS IIOJIiHOMA
p=x3+2x*-3x+1.

3) VBeniTh KOMaHAY [OJd TOITYKY KOpPEHiB moJsiiHOMa P (TOOTO KOpeHiB
Ky0Oiunoro piBHanua x®+ 2x2—3x+ 1 =0).

4) 3uaiigite 3HaueHHA ToJiHoMa p muaa x = 0,3.

5) 3ualigiTh 3HaUeHHA MoJiHOMA p mad x = 1; 2; 3; 4; 5.

6) VYBemiTh MOCHiMOBHICTH KOMAH[ IJiA PO3B’SI3yBaHHS CHUCTEMU PiBHAHB

Komn’loTepHe TecTyBaHHA

5x—-3y+7=0;
x+3y—15=0.

BukonaiiTe TecToBe 3aBHaHHA 17 i3 aBTOMaTHUYHOIO
IepeBipKoIo pes3yabTaTy Ha caiirti interactive.ranok.com.ua
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§ 18. Po3B’A3yBaHHA 3agay i3 pisHMX
npeAgMeTHUX ranysemu

ITaket Scilab mae smory BisyasbHO BimoOpaskaTu pe3yabTaTh OOUKCJIEHD.
Posriiasremo mosxkjamBocTi makera Scilab s moGymoBu rpadikiB pyHKITi,
pO3B’A3yBaHHA HeJIHIHHUX PIBHAHD i IOIIYKY MiHiMyMy (QyHKILii.

Mob6ypoBa rpadika PyHKuT

Scilab micTtuThr Ha6Gip QyHKIiN maa rpadgiuHoro momaHHA iHdopmalrii.
dyukmia plot npusHauena ajgsa mobymoBu rpadika GyHKIIT y = f(x).

3araJbHUN BUIVISAA KOMAHIW TAKMIMA:

plot(x, y), me x, y — IBa BEKTOpPU OAHAKOBOT'O PO3MIipy.

BekTop sHaueHb x Mae OyTu 3aJaHUI Iepe]] BUKOPUCTAHHAM Yy (PYHKILil
plot.

3agatu 3aroyioBoK rpadika, HaliMeHYBaHHS OCell MOKHa 3a JOIIOMO-
rolo (Qyukrmii xtitle(caption, xcap, ycap), me caption — BsarosoBok rpadika, xcap,
ycap — mignucu oceit X, Y.

(1) IToGyayemo rpadik QYHKIL y = Sin(x) Ha — T e ——
imrepBaJi [-2m; 2m] (puc. 18.1): el ol B T
->X = -2*%pi:0.1:2*%pi; R A TR
->plot(x, sin(x)); / \ / \x
-->xtitle('Tpagik dbyHkuii f(x) = sin(x)', 'x', 'y"); 1 i
-->xgrid; // NMobypoBa niHiN ciTKn 0 ]
Yucsio 7 € BOyIOBAHOIO KOHCTAHTOIO | \
Scilab, imena BOYJOBaHHX KOHCTAHT 1[\ I \ ;'II
mounHaioThesa 3i 3HaKa «%» (%pi). e

Puc. 18.1

Po3B’A3yBaHHA He/iHiIMHMX PiBHAHD

Mu Bake posriaanyan GpyHKIi0 roots(f(x)), SKy 3aCTOCOBYIOTH AJIA MOIIYKY
KopeHiB piBHauHA f(x) =0, me f(x) € mominmomom. AJjie iCHYIOTH PiBHAHHS, AKi
He MOJKHA PO3B’si3yBaTu ajrebpaiuaumMuy metogamMu. JJist po3B’si3yBaHHS TaKUX
PiBHAHB iCHYIOTH MeTOAM HAOJMKEHUX O0UNCJIEHD.

Hnas1 HabgmKeHOro OOUMCJIeHHS KOpeHs HejinifiHoro piBusuusa f(x) = 0
cmouaTKy HeOoOXimHO BU3HAUWUTHU iHTepBaJ [a, b], Ha AKOMYy icHye €mUHUH
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< § 18. Po3p'a3yBaHHA 3afay i3 Pi3HMX NpeAMEeTHUX ranysen

KOpPiHb PiBHAHHA. BU3HAUWTM TaKWil iHTepBaJ MOKHA, HANPUKJAM, 3a Tpa-
dikom (yurmii f(x). Hdami aasa poss’s3yBaHHS CJIiJ 3acTocyBaTu (PYyHKIIiIO
fsolve(x0, f), re x0 — mouaTkoBe HabaM:KeHHA KopeHa piBHAHHA (x, € [a; b)),
f — (yukmis, mo onucye JaiBy vactuHy piBHsHHA f(x) = 0.

@) SHaiigemo Kopinb piBHAHHA x° — x° + 1 =0 ma imrepsaui [-1,5; 1,5]. Bigomo,
110 Ha IIbOMY iHTEepBaJIi PiBHAHHSA Ma€ OAWH KOPiHb.

Onumemo GyHKI0 f(x) = x°— x%+ 1 i 3agaMo mouyaTKOBe HAOIMIKEHHA KO-
peusa —1,5:

-->function y = f(x)

-->y = XA5-xA3+1;

-->endfunction

-->X = fsolve(-1.5, f)

OTrpuMaeMo BiAIIOBigb:

X = -1.2365057

(3 ) Suatizemo kopeni piBuannaa (0,2x + 0,5)° = cosx Ha inTepsaii [-6; 5]:
-->function y = f(x) / Onuc ¢yHKuiT
-->y = (0.2*x+0.5)A3-cos(x)
-->endfunction
-->X = -6:0.1:5; // NMobynoBa rpadika GyHKLii Ll
-->plot(x, f(x)) [
-->xgrid(); ] ;
Ha rpadiry (puc. 18.2) BugHO, 110 Ha IIHO-
My iHTepBaJli PiBHAHHA Ma€e TPU KOpEeHi. 0
Toxi moyaTkoBi HaOIMMKEeHHA MOKHA 3aja-
TH y BUIJIALL BeKTOpa I BUKJINKATU (PYHK-
mifo oguH pas: Puc. 18.2
-->x = fsolve([-5;-2;1], f)
X =

-4.6345094

-1.5642411

1.1657393

MowyK miHimymy GyHKuiT

Posriiaremo momyk JioKaJbHOrO MiHiMyMy (YHKIIII oxHiel sMiHHOI AK
HAWIIPOCTIIly ONTUMIi3alliiiHy 3amady.

Iia 3HaxXomKeHHA 3HaueHHs MiHimMymy @QyuKIIiI y Scilab icuye Qpynkiia
[fmin, xmin] = optim(cst, x0), ;e X0 — MacuB MOYATKOBUX 3HAUEHDL JOBIKUHOIO 71.

DyHKIiA 1moBepTae sHAUueHHs MiHiMymy (GyHEIII (fmin) i Toury, y arii
(GYHKIiA mocArae mMpOro 3HaYEeHHs (XmMin).
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T'osioBHOIO 0ocobauBicTIO GyHKIIT optim € cTpykTypa QyHKIii cst, aska mMae
TaKWUHA BUTIAI:

function[f, g, ind] = cst (x, ind)

f = <pyHKuiA, MiHIMyM AKOI WyKaemo>

g = <noxigHa ¢yHKuii f>

endfunction

3HaueHHs IapameTpa ind € BHYTPIIIHIM IapaMeTpoM AJsA 3B’SI3KY MiiK
optim i cst.

(4 ) Suaiizemo mimimym QyHEKIL f(x) = (0,2x + 0,5)° — cosx Ha inTepBaJi [-5; 5].

Ax Bummo 3 rpadika (muB. pumc. 18.2), pyHKIiA mocsarae MiHiMyMmy Imo-

6musy x , ~—0,5. Bukonaemo KomaHgu:

-->function y = fm(x)

-->y = (0.2*x+0.5)A3-cos(x);

-->endfunction

-->function[f, g, ind] = cst(x, ind)

-->f = fm(x)

-->g = numderivative(fm, x)

-->endfunction

-->x0 = -0.5; // MoyaTKoBe HaONVMXKEHHA TOUYKU MiHIMyMy

-->[fmin, xmin] = optim(cst, x0) / Buknuk ¢yHKUii optim gns NowwyKy TOUKu
(fmin, xmin)

xmin = -0.1861794

fmin = -0.7685680

Haa momyKy MmakcumMymy GYHKINI f(x) Tpeba 3acTocyBaTu QyHKIIi0 optim

s ¢yermii —f(x). K Bugmo 3 mpukJaagiB 3 i 4, mepen IOMIYKOM KOPEHiB

HeJiHifiHOrO pPiBHAHHA ab0 MiHiMyMy (QYHKILI mominpHO moOymyBaTu rpadik

dyurmii f(x). Aranis rpagika mae 3Mory BUSHAUMTH, CKiJIbKM KOPEHIB icHye

Ha BKasaHOMY iHTepBaJi, Ai0paTy mmouyaTKoBe HAOJMIKEHHS, 10 CYTTEBO BILIH-

Ba€ Ha pe3yJIbTar.

@) MNutaHHA A/nA camonepeBipKu

1. TloscuiTh aaropuTM moOymoBu rpadika (pyHKILI.
- 2. Sxi BigmirHOCTI Mix 3acrocyBaHHAM (yHKIi# roots(f) i fsolve(x, f)?
o 3. 3HalAiTh KOpeHi PiBHAHB i 3aMOBHITH TAOJUITIO:

PiBHAHHA [a; b] x
xt=3x3-x2+1=0 [-2; 3]
cos(x) =0,1- x [-10; 10]
J1-x —tg(x)=0 [0; 1]
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dyuKIio f(x) omrcano B TaKuit cmoci6:

function y = f(x)

y = XA34+2*xA2-3*x+1;

endfunction

Onurmith (yHKIi0 cst, sxka Oyme BUKOpHCTaHa AK HapaMeTp y pasi
BUKJIUKY (yHKII optim(cst, x0), a1 3HaXOm:KeHHA 3HAUEHHS MiHi-
Mymy QyHKOIL f(x).

dDyHKIif0 cSt ommcaHO B TaKWii cmocio:

function [f, g, ind] = cst (x, ind)

f = 2*xA2+3*x

g = 4*x+3

endfunction

3anuIriTh KOMaHAYy BUKJIUKY (PYHKIII optim AJA MOITYKYy TOUYKHM Mi-
HiMymy QyHKIIT f(x) i3 mOYaTKOBUM HaOIMIKEHHAM X, = —2.

AxKi sMinu moTpiObHO BHecTU A0 omucy (GpyHKINI cst i3 murtamua 5 aasa
TMOMIYKY MaKcuMyMmy QYHKIT f(x)?

- BnipaBa 18

- pp Posp’sazaTu s3amavy ONTHMIi3aIifiHOIO MOEIIOBAHHS.

ol

1)

2)

3)

3adaya. [Inss BUTOTOBJIEHHA BiJKPUTOTO MeTaJIeBOro 0aKa 3 KBajapar-
HOIO 0CHOBOIO (prc. 18.3) moTpi6bHO BUTPATUTH AKOMOTra MEHIIIe MaTe-
piany. €muicTe 6aka 171,5 1. 3a AKX po3MipiB 6aka Iie MOKJIUBO?

IToOGynyiiTe MaTeMaTUUHY MOJEJIb 3aaui. X
BxioHi dani: x — CTOPOHA OCHOBH, IM; h
h — Bucora Oaxa, IoM; A4
V — of’em Gaka, am°. PV
Pesynomamu: S — 1mjoia moBepxHi, mmZ2. ) ;Cm':&?‘
38’a30k: S = x2 + 4xh.

3a ymoBor 3amgaui maemo: V =x2-h=171,5, rogi h =171,5 / x2.
Orsxe, S =x%+4x-171,5 / x? = x? + 686 / x — min.
3aBaHTakre cepemosuiie Scilab. ¥V Bikui SciNotes ommmiiTe I1iJLOBY
dyukrmio fm(x) ra ¢pyukrmio cst(ind):
function s = fm(x)

s = xA\2+686/x
endfunction
function[f, g, ind] = cst(x, ind)

f = fm(x)

g = numderivative(fm, x)
endfunction
30epeskirs (aita 3 imerem fm.sci.
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4) ¥ BikHi Scilab HaTuCHITH KHOIKY [>. ¥V KOHcoOni 8’aBUThCA iHbOpMAaIia
mpo Te, M0 (PYHKIsA exec() 3aBaHTAKMJIa B cepenoBuile (QyHKIi0 fm.
3ajaliTe NOUYAaTKOBe HAOJMKEHHS TOUKM MiHIMyMmMy X, = 3 i BUKJIUYTE
dyukIito optim(cst, x0):

-->x0 = 3;

-->[fmin, xmin] = optim(cst, x0)
xmin = 7.

fmin = 147.

5) TIloGymyiite rpadik GyHKIII s(x) gaa x € [3; 10]:
-->x = [3:0.1:10];

-->plot(x, fm)
-->xgrid()
e ; 6) VY BiKHiI KOHCONi yBemiThb KOMaHAy AJsA OOUYMCIEHHS BHUCOTH Oaka h.

Bu orpumasu posmipu 6aka y mernmmerpax. Temep yBemiTb KoMaHAU
1151 o0uMCJIeHHA BUCOTH 0aka i Ta CTOPOHU OCHOBHU X y MeTpax. IIpo-
aHaJIi3yiiTe pe3yJbTAaT.

? Komn’toTepHe TecTyBaHHA
BuxkomnaiiTe TectoBe 3aBmaHHa 18 i3 aBTOMATHYHOIO

)
m IIepeBipKoI0 pesdyabTaTy Ha cairti interactive.ranok.com.ua

W MpakTn4yHi poboTH

P> MpaktnyHa pobota 1. CTBOpEHHA 3BeaeHOl Tab/uui

3aBaaHHs: [IpoaHaIi3yBaTu ePeKTUBHICTL POOOTH ABOX ABTOCAJIOHIB 3a
JaHUMH Ta0auIli 3acobamMuy TabJIHMYHOTO IIPOIecopa.

P> MpakTuyHa pobota 2. Po3B’A3yBaHHA ONTMMI3auiiHOT 3agadi

3aBAaHHsA: po3B’A3aTH TPAHCIOPTHY 3ajady, B3acTOCOBYIOUM HaAOyIOBY
Po3B'azyBau.

P> MpakTnyHa po6oTa 3. O6YUC/NEHHA CTAaTUCTUYHUX XapaKTEPUCTUK
3acobamu cepegosuwy, MS Excel i Scilab

3aBAaHHA: O0UMCIUTU CTATHUCTUYHI XapaKTePUCTUKU MAAHUX i IOPiBHATH
pesyabTaTy o0UYMCIIeHb, OTPUMAaHi 3aco0aMu Pi3HUX CepeoBUIII.
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PO3AIN 3

CUCTEMU KEPYBAHHA

§ 19.

§ 20.

§ 21.

§ 22.
§ 23.
§ 24.
§ 25.

BASAMU AAHUX

MoHATTA 6a3u AaHMX | CUCTEMM KepyBaHHSA
6asamu gaHux

MpoeKTyBaHHA 6a3n gaHux
3B’A3yBaHHA Tab/MLb
BropaaKyBaHHA i MOLWYK AaHWX
®inbTpyBaHHA AAHUX

3anuMTn Ha BUOIPKY AaHMX

Obumnc/sieHHA B 3anuTax

MpaBo ans 6e3onnaTHOro po3milleHHs NiapyYHUKa B Mepexi IHTepHeT mae
MinicTepcTBO OCBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHcTUTYT MoaepHisauii 3amicTy ocBiTu https://imzo.gov.ua



MOBTOPKOEMO

Bu BmieTe OymyBaTu TaOJMMIL B CepemOBUIIL TeK-
croBoro mporecopa Microsoft Office Word, smaere, ak
mpaIoBaT 3 TaOJUIIMU B CEPEIOBUIII TaOJIUUHOIO
mporecopa Microsoft Office Excel: BuminsTu oxpemi
yacTUHU TabJIMIli, 3MiHIOBATHM PO3MipH CTOBIIIiB, 3a-
TMOBHIOBATU Ta pelaryBaTu TabJauIlo, (opMaTyBaTu
KJIITUHKYW, BUOPABJSTA ITOMUJIKU TOIIIO.

Posrasagaroun vyacTuHy Ta0auIli AK 0asy HaHUX,
B MaJU MOMKJUBICTL YIOPAAKOBYBaTH B TabauUIli
PAIKYU 3a 3HAUEHHAMM OJHOTO ab0 MeKiJIbKOX CTOBII-
I[iB, TIMYaCcOBO IIPMXOBYBATH HEIOTPiOHI pALKH 3a
IOTIOMOTOI0 asmo@inivmpa. Bu 3HaeTe, AK 3a MOMOMO-
TOI0 PO3WLUPEeH020 (Pinbmpa 3amaTu KiJabKa yYMOB i BU-
Opatu 3 0asu maHMX caMme Ti gamHi, II0 BiAIOBiZaroTh
3aJaHUM yMOBaM; SIK BMKOHATH OOUYMCJIEHHS 3a Ja-
HUMH Tabauimi. Bu Takok oTpuMan gesKe YABJIEHHS
npo 6a3y ZaHUX.

SIK ymnopsAaKyBaTH YacTUHY €JEeKTPOHHOI TaOJamIfi?
OnuiiTh MOPANOK BUKOPUCTAHHA aBTOMiJbTpA. P
SK xopucTyBaTucsA po3lIupeHuM (iabTpom? !

SIK BUNIpaBUTH NOMUJKY B KJIITHUHIII €JeKTPOHHOL

j )
TabauIi? Z//l

5. IloscHiTh, K IepeMillyBaTucs KJIITHMHKaAMHU eJeKTPOH- - n
|

=

| %
. . |
HOI TabamIi. \

Y ubomy po30ini 8u 0i3Haemecs, W0 make 6aza OaHux i cucmema
KepysaHHaA 6asoto daHux (CKB/)), axki ocobnusocmi marome penayitHi

6a3u O0aHux, Aki o6ekmu micmume 6a3a daHux y CKbJ] Microsoft

Access; Hag4umeca cmeoprosamu npocmy 6asy OaHUX. }
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< § 19. TloHATTA 6a3u JaHuX i cucTeMn KepyBaHHA 6azamu gaHuX

10, MowaTTA 6asu ganux i cuctemm
KepyBaHHA 6a3amu gaHux

IIle 40 pokiB ToMy BBa’KaJjioch, III0 00cAr iH(opmaIlrii, omparboByBaHOL
JIIOACTBOM, MOABOIOEThCA KOKHI 10 pokiB. Pasom i3 Tum, 3a omimkamu (paxiBIiB,
90 % indopmariii, Axa icaysasa B 2017 porri, 6yJI0 CTBOPEHO 3a TONepeaHi 2 POKH.

basa gaHux

3po3yMiJio, 1110 e(peKTHUBHO IIPAIIOBATH 3 BeJINUYE3HUM 00csaroM imdopmarrii
MOJKHAa JIUINIe 3a YMOBHU M00Ope HaJaro:KeHOTo JOCTYIY M0 Hei.

@
basza paHux — 1ie BOOPSAKOBAaHA CYKYIIHIiCTH B3a€MOIIOB’SI3aHUX Ia-

°® HUX Pi3HOTO THUILY.

HocTi, 6i6srioTeuHi KaTasoru, apxiBu, OyXraJTepchbKi MTOKYMEHTU, peecTpa-
itigi mawmi BIacHUKIB aBTOMOOGiIIB TOIIO.

ChorogHi *KHUTTA CKJAAHO yABUTH 0e3 edekTpoHHux B/l — daiini (cy-
KymHOCTel (paiiiiB) creriaJbHOTO (popMaTry, AKi MiCTATH CTPYKTYpPOBaHi nami,
ImpusHaYeHi nia 30epiraHHA, HAKONUWYEHHSA, OIIPAIIOBAHHA Ta BUKOPHUCTAHHSA
3a OIIOMOT'OI0 KOMII'IOTepa.

Basu ganux KiaacudikyoTh 3a pisuumMu osHaxkamu. Ha puc. 19.1 mokasamo
posmozis BJl 3a CTPyKTypOIO BUOPAAKYBAaHHA NAHUX.

( Mopgenb paaHux )
( lepapxiyHa ) ( MepexeBa ) ( PenauinHa ) ( O6'eKTHO-OpieHTOBaHa )
KpATHY |
P a3 RN
%4 L7 NN s/
/N\ g
Puc. 19.1

IcaytoTh Tako:k riopumHi, rinmeprekcroBi, 6araToBuMmipHi Ta iHmIi BII.
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Po3pin 3. Cuctemn KepyBaHHA 6a3amu faHuX }

p> lepapxiuHa mogenb gaHuX

o OCHOBHUX HOHATH i€epapxivyHOi CTPYKTYPU HAJEKATb BY30JI (1€ CYKYI-
HicTh BJacTuBOCTEeM (aTpuOyTiB) JaHUX, II0 ONMUCYIOTH MEeAKUI 00’€KT), piBeHb
(BuBHAUae CTYHmiHBb HiANOPATKOBAHOCTI BY3JiB), 3B’I30K (BH3HAUAE B3aEMO3a-
JIeXKHICTh ABOX BYBJIiB).

.BiILOM(?, 1110 KOJ'II/I BY3JIM YTBOPIO- 0-11 piBeHb ————> \B/
IOTh iepapxiio, TO € TiJIBKY OOUH BY30JI,

He TiANOpAIKOBAHUN JKOTHOMY iHITIOMY
Byasy. BiH BHAXOAUTBCA HA HYAbOBOMY 2. pigens >
(6epxnvomy) piBHi (puc. 19.2). Kosxen

BY30JI HAa HU)KUOMY PiBHI Mae 3B’30K 3V piseHb —>
TiJIBKY 3 OJJHUM BY3JIOM BUIIOTO PiBHA. Puc. 19.2

1-1 piBeHb ———>

(0-it pisenv) HAZXOAATH Horo 3actynHuKam (I-ii pigemv), Big HUX — y4Uu-
Tesam (2-it pigenv), AKiI HOBOAATH iX A0 YUHIB (3-ii pigeHv).

(puc. 19.3), cTBOprOETHCS reHeasoriute (poauHHe) nepeBo (puc. 19.4), mo-
OyZoBaHO aJMiHiCTpPaTMBHO-TEPUTOPiaJbHUN yCTpili 6araThbox KpaiH Ta iH.

KopeHesni

%. KaTanor
— VT

i b =
/ PR
= B

Puc. 19.3

p> MepexeBa Mmogenb AaHUX

Jo OCHOBHUX IOHATH Mepe:keBol mozxeai Mix6aHKiBCbKka Mepexa
B/l Taxko:x Haje)KaTh By30J, PiBeHb, 3B’A30K. Bawk|cAnbga»  Bark|Berar  Bank|«flensra»
Ilpore B Hi#l MOXKJIWMBUUI AOBIILHUUN 3B’SI30K
MiK BysJaMu CycigHiX piBHiIB, TOOTO By30.J
HUIKUYOTO PiBHA MOYKE MATU 3B’A30K 3 JIEKiJIb-
KoMa eJleMeHTaMM! BUII[OTO PiBHA.

Hani mpo KJieHTIiB 0OaHKIB MOXYThb
3bepiratucsas B BJl pisumx OauHkiB i OyTu
noB’A3aHUMU MiK coboio (puc. 19.5).

Knient 6

Knient 5

Knient 3 Knient 4

Puc. 19.5
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< § 19. TloHATTA 6a3u JaHuX i cucTeMn KepyBaHHA 6azamu gaHuX

ﬂ O,/:[HHM i3 OCHOBOIIOJIO}KHUKIB MeperKeBOl MOjesi TaHmX
{ € amepukaHCbKuii yuenumii Hapaps Baxman (puc. 19.6).
Y 1973 porii 3a KepyBaHHA pob6oroo Data Base Task Group
(poboua rpyma mo 6asax mauux, CIIIA) Bim 6yB Haropo-
IoKeHUH mmpemiero TropiHra — HAWMPECTMIKHIIIIOK ITPeMiero

B ranaysi ingopmMaTuru.

Puc. 19.6

P> PensuiitHa mogenb AaHuX
Penauitina B/l (Big anri. relation — 3B’A30K) sBJsAE€ CO00I0 CYKYIHICTH
3B’A3aHUX TAOJUIlb, III0 MICTATH HAaHi IIPO 00’€KTH IIEBHOI'O BUAY. ¥ TAOJIMUIAX
penanirinol Bll paaku HasuBaOTh 3anucamu, a CToBIIi — noasmu (puc. 19.7).

Mona
au Tabnuus =10] x|
N2 3/n | Mpi3Buwe IM'a Mo 6atbkosi | Ctath Appeca [leHb HapOfKeHHs | =
* IBaHeHKO  [AHApi | MaKcumoBuMy Y ByNn. Maakoscbkoro, 15, KB. 12 12.12.2002
* 2|MetpuHa  |Makcum | CeprilioBuy Y ByN. KocmiyHa, 22, kB. 18 01.03.2003
3 * 3|Cupopyk  |Cepriit  |MeTpoBuY Y Byn. banb3aka, 1, kB. 217 02.05.2002
a * 4|babuy BikTopisa |fApocnasiBHa X Byn. [lpaiisepa, 36a, KB. 123 28.02.2003
* 5|KpacHoB Angpiit |MukonaioBuny [y Byn. banb3aka, 4, kB. 19 01.11.2002
n * 6|boHpapuyk |lBaH OnekcaHApOBMY |4 By/I. [ipaiisepa, 236, KB. 1 05.11.2003
" * 7|Jlewenko  |BikTopia |OnekcaHapiBHa | Byn. Jleci YkpaiHku, 36, KB. 29 08.12.2003
C * 8|Mamunu OkcaHa |MwuxannisHa X Byn. Cymcbka, 112, k8. 20 15.08.2002
" * 9|Mpoubko  |lpuHa  |MukonaiBHa X Byn. MaskoBcbkoro, 15, KB. 3 03.04.2003 vy
-
Zamme: MLt > [ireliw 10

Puc. 19.7

ITonme Tabauni penaitinoi B[ micTuTh maHi OgHOTO TUITYy, a KOYKEH 3a-
nuc — indopmaiiizo mpo meBHuil 00’exkT. Ilosida ¥ 3B’A3KHM MiK TaOIUIIAMU
YTBOPIOIOTH CTPYKTYPY BII.

Crpyxrypa Bl Busmauae, 1110 Moxxke OyTH 3aIlricaHO B 0a3y i B IKOMY BHUIJIA-
ni. ITo6 kparte 3po3ymiru, 110 TaKe CTPyKTypa peJdAriiHol BIl, yaBiTh OPOKHIO
cTpyKTypoBany 6asy. HesBaskaioum Ha BiACyTHICTH JaHNX, BOHA MICTUTH IEBHY
iHgopmarliro Ipo iMeHa IMOJIiB, OMC THUIIIB JaHUX Ta 3B’A3KiB MijK TaOJIUIIAMU.

P> O6’eKTHO-OpiEHTOBaHa MOAe/Ib AaHUX

Hami B Bl 36epiraroTbes AK abCTpaKkTHI 06’€KTH,
HaJ[iJIeHi IeBHMMY BJIACTUBOCTAMU Ta MOXKJIMBOCTS-
Mu (MeTofaMu) B3aEMOMIATH 3 iHIMUMU O00’€KTaMu
(puc. 19.8). ¥V makux Bl 3py4yHO BCTAHOBJIIOBATH
CKJIAJHI B3a€MO3B’A3KU MiK 00’ €KTaMIU.

Basu, mo moegHymoTh y cobi MOMKJIMBOCTI pe-
JAMIAHIX 1 00’€KTHO-OPi€HTOBAHUX MOJEJIeii, 1acTo
Ha3WBAIOTb 00 EKMHO-PeNAYIUHUMU, ab0 2iOpudHUMU. Puc. 19.8
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Po3pin 3. Cuctemn KepyBaHHA 6a3amu faHuX }

Cuctemn KepyBaHHA 6a3amu gaHux

Biacae B]l € cxoBuilieM ymopagKOBaHOI CYKYyITHOCTI mauHuX. Imaa poboTu
3 B]l BUKOpPUCTOBYIOTh cucTeMu KepyBauusa Oasamu ganux (CKBII).

.Il

[
CKB]I mosBonsaioTh ederTuBHO mparioBatu 3 Bll, aki uepe3 BesmKuit 00-

CATr MalyKe HEeMOJKJIMBO OIIPAITIOBATU «BPYUYHY».

o monynsapuux CKB]II mame:xars MySQL, PostgreSQL, Microsoft SQL Server,
Oracle, Sybase, Interbase, Firebird i IBM Db2. !

Cucrtema KepyBaHHA 6azamy JaHUX — Iie KOMILJIEKC Iporpam, Io 3a-
Oesrieuye BBeJeHHs, 30epiraHHsA, MOIIYK, onpaloBaHHda gaunux y BII.

B Ilepiry mpomucaoBy CKBI, cucremy IMS dipmu IBM, }
Oyiso BBemeHo B ekcmayarariio B CIITA y 1968 pori. 3ua- \ N
YHUHA BHECOK y PO3BUTOK Teopii BJIl 3pobuB amepukaH- 4‘%
cbKuit marematuk Enrap ®@paux Koxnm (puc. 19.9). é
3a CTBOpPEHHA peaAIiiinol Momesi I pessAliiiinoi ajareGpu ‘é}:-\k

BUeHN ogep:kas mpemiro Tropirra (1981 pik). Puc. 19.9

Haii6inbim posmnoBciom:kenoo Bl € pensmifina Momenb AaHuX. SIK 1mpu-
KJang i1 BUKOPUCTAHHS PO3IVISHEMO KYITiBJIIO KBUTKA B 3aJIi3HWUYHIN Kaci.

Bi crammii, yac mpubyTTa Ta BigmpaBjaenHa (puc. 19.10). Ina moisgru
3 KueBa nmo Kosensa Bubupaemo momep motara Kuis — Koseab: 97.
Homep Yac Yac MpunbyTTa Ha
noisga MapupyT npubyTTa | BigNpaBneHHsA | KiHLUeBY cTaHLUilo
29 Kunis — Yxropog 00:56 00:58 09:20
235 XapkiB — Yxropop 01:15 01:17 11:50
97 Knie — Kosenb 01:26 01:18 7:32
98 Kosenb — Kuis 01:41 01:43 05:58
46 JIncnuancbk — Yxropog 03:15 03:17 14:25
43 IBaHO-DpaHKiBcbk — YepHiris |  04:30 04:32 12:34
218 IBaHO-OpaHKiBCbk — KuniB 04:46 05:15 09:15
84 Opeca — Kosenb 04:50 04:52 10:18
232 3anopixxa — JIbBiB 05:54 05:56 10:38
Puc. 19.10

I3 miero Tabaunero nog’s3ani TAOJUIN, IO MICTATH AAHI IIPO BATrOH-
HUI CKJaJ IIoTAra; HAasBHICTh BiIBHUX MiCIlb Y KOXKHOMY BaroHi 3a ma-
TaMU; BiICTaHb O CTAHIIi¥; BapTicTh MPOI3Ay Yy BaroHaxX KOMKHOTO THUIIY.
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§ 19. TloHATTA 6a3n JaHMX i cMCTeMM KepyBaHHA 6a3amMu JaHUX

OT:xe, IpocuMO Kacupa IpogaTu KBUTOK Ha motar Ne 97 mo Kosess
Ha 20 Oepesusa y miaamkaprTHoMy BaroHi. Kommr'toTep Kacupa Imig’egHAHO
0 MepesKi Ta IeHTPaJIbHOT'O cepBepa, Ha AKoMy 30epiraerbcsa Bl mpo
BCi mOTArY, 110 KYPCYIOTh 3aisHUIAMU YKpainu. Kacup yBoguTh 3amuT,
Hajcujae Horo no meHTpaJbHOI BIl, me 3milicHIOETHCA TOIIYK:

3a HOMEPOM IOTdAra — ILJIAIKapTHiI BaroHw Big 9-ro mo 16-ro,
cepel SIKUX BUOMPAETHCs, HAIPUKJIAL, BaroH Ne 9;

y Baroni Ne 9 ma 20 GepesHsa BiabHI Mmicma Bim 26-ro mo 54-ro,
cepel sIKUX BUOMpaeThCcsa 27-Me;

3a HOMEpPOM TIOTATa — BizcTaub M0 craHIlii KoBesb cTaHoBUTL 568 KM,
3a BigcranHio (568 KM) i TumoMm BaroHa (IIJIamKapT) — BapTiCTb
opoisay, HaIlpukJaanm, 158 rpwx.

Hami Ha TpUHTEPiI PO3APYKOBYETHCA KBUTOK. [0 BiamoBigHUX Tab-

JNUIH

neaTpanabHoi BJl BHocaThca taki smimm: 20.03.2019 p. y morasi

Ne 97 y Baroui Ne 9 micume 27 saiimsaro mo craumii Koseub.

O6’ekTn pensayinHoi 6as3mn gaHux

IMpurknamom mpocroi B onamyBauui CKB]II € Microsoft Office Access (maui

Access)

|. Boma mparoe 3 ob’exkramu (Tabiamniii, 3amuTH, (QOpMH, 3BiTH

TOIIO), AKi HaluacTiie 36epiraroTbcs B ogHOMY (paiiii 3 posmrupenusam .accdb.

06’ekTN

Onuc

Tabnuui

36epiratoTb AaHi, Wo BignosigaTb Ha3ei Tabnuui. Lli paHi po36buti Ha okpemi
dakTu, wo 36epiraoTbca B okpemux nonax. Hanpuknag, y tTabnuui MpayisHuku
y noni [lpizeuwe 36epiraoTbca npi3Buwa, y noni Homep — TabenbHi Homepw.
CyKynHicTb $aKTiB MPO OAHOro NpauiBHMKA CKNafa€ OAUH 3anuc

3anuTtn

BrKkopuncTOBYIOTbCA ANA OMpauloBaHHA JaHUX i3 OfHiel abo KiNnbKox 3B'A3aHUX
Tabnuub, NOLWYKY AaHMX 3@ NEeBHUMY YMOBaMM Ta ANA 06UMCNIEHHA MifCYMKOBUX
3HaueHb. [leAki 3annTN BUKOPUCTOBYIOTbCA AK AxKepeno AaHux ana Gopm i 3BiTis,
JeAKi — AnA NpoBefeHHA PI3HOMaHITHMX onepauii Hag AaHumu. Pesynbtatn
BMKOHaHHA LMX onepaLii MOXKHa nepernaHyTV B pexxumi Tabnuui 3anuty

®opmn

HapatoTb 3pyuHi 3acobu gna po6otn 3 gaHumm Tabnuupb i 3anuTis

3BiTK

Mpu3HayeHi AnA BMBEdEHHA AaHMX Ha ApPYyK, MpoTe iX MOXHa nepernagaTtu
Ha ekpaHi, 30KpemMa Ana Toro, Wob nepen APYKOM OLIHWTW, AK BUrNAAaThMe
[JOKYMEHT, i 3a NoTpebu BHECTW 3MiHK

CxeMo010 JaHMX HA3WBAIOTH I'padiube MogaHHS 3B’SA3KiB MiK TaOIHI[AMIU.
Pob6ory 3 Tabmungamu i sanurtamu Bl posrisHeMo B HACTYIIHUX Iaparpadax.
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Po3pin 3. Cuctemn KepyBaHHA 6a3amu faHuX }

@) TutaHHA Ans camonepesipKu

1. $xe mpusHauenua BI?

. S momimsators Bl 3a crpykTyporo? HaBexmiTh mpurgianm.
Axi o6’extu mae pendaninina BI?

151 90TO BUKOPUCTOBYETHCS 3aTIUT?

i 4oro BUKOPUCTOBYEThCS dopma?

. J7sa 4oro BUKOPUCTOBYETHCS 3BIT?

ouhwWN

@) Bnpasa 19
m PP  OsmaitiomuTncs 3 po0oToO cucTeMu KepyBaHHsA 6asamu manux (CKB]I).

1) Iligroryiitre Komm’torep mo po6oru. 3aBauraskre CKBIl Access Ta Ha-
BuaabHy BIl bopel, AKy BuOepiTh cepen BiAKpUTUX AKepesa B IHTep-
HeTi 3a BKal3iBKOIO BUUTEJIA.

2) BigkpuiiTe Tabauiro ToBapbl, PO3TOPHITH i1 Ha Bech eKpaH. Iloropraii-
Te 3amunCcH TaOJAUIll B PisHUX HaOpAMKax. 3aKpuiiTe Tabauiio ToBapbl.

3) Bigkputite samutu [lpogakm no Tunam, [ecATb cambiX [OPOTUX
TOBapoOB. 3aKpUiTe 3aIUTH.

4) 3a pomomorowo dopm Tunbl, ToBapbl, TenedoHbl knueHToB, COTPYOAHUKN
TeperJaHbTe 3alUCU B TAOJIUIIAX.

5) Ilepernsaupre 3BiTHM CnMcok ToBapoB i ToBapbl NO TuMam.

6) 3axpuiite o0’exktTu BJl 06e3 36epeskeHHA 3MiH. 3aBepIIiTH PobGOTY
3 mporpamoro Access.

? Komn’toTepHe TecTyBaHHA
BukonaitiTe TectoBe 3aBmaHHA 19 i3 aBTOMATHYHOIO

°
m IIepeBipKoI0 pesdyabTaTy Ha cairti interactive.ranok.com.ua

20. MpoekTyBaHHA 6a3M AaHUX

IIpoexkTyBanHsa Oyab-akoi BIl moumHaeThCcA 3i CTBOPeHHA Ii CTPYKTYypHU Ha
namnepi. A mboro HeoOXigHO 3’scyBaTu: Iepesik JaHuWX, AKi OyayTh 30epira-
THUCS; KiJBKICTE 1 CTPYKTYpPY TAabAUIh A 30epiraHHA JaHWX; iMeHa MOoJiB, X
TUIN Ta KJIIOYOBL IOJIA AJIA KOXKHOI TabJmITi.

ITimx yac mpoeKTyBaHHSA Ba’KJWBO 3BECTH M0 MiHIMyMy HeOOXimHicTb II0-
BTOPHOT'O BBEJIEHHSA AAaHWX, OCKIJIbKU Ie MiABUINUTH HaxitiHicTb BJI.
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< § 20. [MpoekTyBaHHA 6a3n AaHMX

ITomipkyemo, yoMmy BciM 3HAWOMUI KJIACHUIN KYPHAJ MOYKHA BBaYKATH
HepaIllionaJabHO MoOyaoBarow BIl. ¥V :KypHaJi Ha KOMKHIN CTOPiHIII MOBTOPIO-
IOThCA OJHAKOBiI JaHi MpPo KOKHY 0co0y. [[ocTaTHHLO MPUIYCTUTUCST TTOMUIKK
y IpisBUILi Ha OAHiN 31 cTOpiHOK, 100 3a yMOBU (POPMAJILHOIO MHiAXOAy daHi
IIPO OJHOIrO 3 YUHiB a00 YUYEHUIIbL CTAJM HEIOCTOBipDHMIMU.

Axou enexkrponna Bl OymyBajiaca 3a 3pa3KoM IIallepoOBOTO JKYPHAJY, TO
micjisd BBeleHHSA NAHUX B OAHY 3 TaOJAUIb, HAIPUKJIAL, HPi3BUINA YUHS 3 IIO-
MHIJIKOIO0, HaJAJIi OTPUMATHU IIPO HLHOI'O IIOBHY iH(opMailiito 0ya0 6 HEMOMKJINBO.

IIpoGieMu MOKHA YHUKHYTH, SKIINO 3aMicTh omHiel BeqmKol TaOmIri
3aCTOCYBaTH KiJgbKa 3B’A3aHMX: B OAHIN posMicTUTH IIpi3BHINlA, iMeHa, IIO
0aThbKOBiI KOKHOTO YUHA, V APYTill — mepeJik ImpeameTiB, y TpeTid — mgatum
ONMTYBAaHHS, IIOTOYHI OIIHKM Ta KOAW YUYHS I IIpeAMeTa i3 mepIiIux ABOX Tal-
AU, Y TaKUX TabIUIAX He Oyle MOBTOPIOBAHUX MaHUX.

Came Takuil «KJIacHUU KypHaJ» y opmi BJ Mu crpoeKTyeMo maJri.

CTBOpEHHA MOPOXHbLOI 6asn gaHux

Basy maHumx MOKHA CTBOPUTH Ha OCHOBI IabJioHy 0asu HaHUX YU PO3-
pobuTH BJACHY CTPYKTYPy Tabauilh (iieii croci6 Oyme poariaHyTo maui). 3i
crBoperHAM B]l osmaitommumoch y cepemoBuirii CKBIl Access 2013.

II1o6 3aBaHTa:kuTH Iporpamy Access, ITOTPiOHO:

1) Ha pobouomy cToJi ABiUi KIamHyTH ii APJIUK — BiJKPUETHCS BiKHO,

y AKOMY HeOOXiJHO KJAIHYTH 3HA4YOK [lycTa HacTinbHa 6a3a faHux —
3’ABUTHCA BifgmoBigHe BikHO (puc. 20.1);

Mycra HacTinbHa 6a3a paHux
IM'a dainy

Knac [ ] 3HailTi po3TallyBaHHA AnA 6a3n AaHNX
C\Users\admin\Documents\

.17]!

CrBOpPUTM

Puc. 20.1

2) yBecrmu im’a daisma (TyT Knac), BigkpmTu BiKHO 3HaWTW po3TallyBaH-
HA AnA 6a3n gaHWX i mMpPOMTH ILIAX OO BJACHOI HmamKM, BiaxkpuTu ii,
KJanHyTu KHOnKy OK.

ITicosa mporo y BubGpaHy MamkKy s3amuilieTbesa (aita moposkuboi BII 3i
BKasaHUM iMeHeM;
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3) kJiaanmHyTu 3HaA4YoK CTBOPUTM — 3’ABUTHCSA BiKHO mporpamu Access,
y axomy cain Bubpatu BKJaary CTBOPEHHA (puc. 20.2).

BE S 'POBOTA 3 TABLAMM
IV OCHOBHE CTBOPEHHS 30BHIWHI JAHI 3HAPALAA BA3M OAHVMX MNOAA  TABAWLSA

-1 ¥ | “% Manctep dopmnu
) B E mER & B8 08
22 B ey == e Hasirauisr

Yactuuu  Tabnuus Konctpyktop Cnuckm  Maiictep KoHctpyktop ®opma KoHcTpykTop MycTa ﬂoAaTKOBi bopmm

3aCTOCYHKY Tabnuub SharePoint 3anuTiB  3anwuTis dopmn  popma
LWa6bnoHn Tabnuui 3anutn Dopmu
Yci 06... @ « |[EBTeomun 1\
lpeHTndikat » KnayHime, wjob 0dodamu..x

lowyk... [ -

Z 2l oo
Tabnuui 2 I
9 Tabnuua 1

Puc. 20.2

CTBOpPEHHA CTPYKTYpU Tabauui

ITix wac crBopenus BJl mepmr 3a Bce CJIifi CIPOEKTYBATU CTPYKTYpPY Tab-
JINITi: OIMCATH IIOJId, 3a3HAUalouM AJIA KOYKHOTO 3 HUX iM’sd, TUII JaHUX, BJa-
CTUBOCTi, Ta 30€pertTu CTPYKTYypPy TaOJIUILi.

B imenax mosiB ciig yHUKaTU MPOMYyCKiB, amocTpoda Ta iHIMUx
® CIeliaJbHUX CHMMBOJIiB, OCKIJIBKH 1€ MOJKE CTBOPUTU IIPOOIeMu
Oix yac moJaJbIIOro PO3BUTKY IIPOEKTY.

Hexaii moTpi6bHO cTBOpMTH Ta0aUII0 YUHi 3 moaamu KoaYuHs, [pisBuuwe,
Ima, Agpeca, JataHap i3 TumamMm JaHWX i BJIaCTUBOCTAMU, SIKi HaBEJEHO:

Im'a nonsa KoaYuns Mpi3BuLle Ima Appeca HataHap
Tun paHux | ABTOHyMme- KopoTkunin KopoTkuin KopoTkui [Hata
pauis TeKCT TEeKCT TeKCT M yac
BnactuBocTi Po3mip — 20, | Po3amip — 10, | Po3mip — 45, ,
; ’ , HeoboBs'A3koBe
060B'A3KOBe | 060B'A3KOBe | HEOOOB'A3KOBE

YV cepemosuiii Access icHye KiabKa cIIoco0iB cTBOpPeHHs TabauIilb. Po3ris-
HeMO HaubiJbpin yHiBepcasbHUN. [[7151 CTBOPEeHHA TAOJUII B PeKUMi KOHCTPYK-

TOopa mMOTPiObHO BUOpaTu KomMaHAy KOHCTpyKTop Tabnuub E y rpymi Tabnuui mHa

BrJaanmni CTBOPEHHA. Bigkpuerbcs BiKHO, V AKOMY MOKHA BUKOHYBATU BCi mil
3i CTBOpPEeHHSA CTPYKTYpPHU. ¥ HUKHIN YaCTHHI BiKHA BMIIIIeHO ONMC 3arajJbHUX
BJIACTUBOCTEH II0JIsI, AKi 3a mOTpedru MOKHA 3MiHHTH.

Y roxHOMY PALKY KOHCTPYKTOpa ONUCYIOTH OfHe Ioje Tabnurni. Omnucy-
I0O4YM IIeBHe IIoJIe, CJiJ 3a3HauuTHh Horo iM’sa Ta TUO JaHUX.
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IITo6 cTBOpPUTH WOJE TAOIM- ISt nons Tun gaunx :
1) vy moxi IM'a nona BBecTu TIOBr Wi TeKeT |
KoaYuHs; Yucno [
: Benuke uucno —
2) 1mepemicTuTH Kypcop Ha |
Hata 1 vac —
nojie Tun JaHux, y sKO- 0 |
, polioBa ogvHMLA |
MYy 3'ABUTBCA 3HAUEHHA ABTO epa |
KopoTkum TekcT i KHOI- Tak/Hi I
Ka, II0 BiKpHWBae CIIH- 36@« OLE |
inepnocunaxHs
v 1
COK ’ . BknapeHHs 1
3) BubpaTu 3i CIHCKY O6uncnioBaHMIA |
HOTpiﬁHI/Iﬁ THUII, HAIIPU- MaiicTep MigcTaHOBOK... :
KJan ABTOHyMepalis - ) 1
. 3aranbHi |lligcTaHoBKa BnactuBocTi nona |
(puc. 20.3); - ]
Po3mip nons 255
MOHaA OoO4aTu!u OIINC Qopmar |
. 1
nonsa (CKB]I itoro sxom- '\n"_aCKa BBOAY |
ignnc X
HMM YMHOM HE€ BHMKODHU- 3HayeHHA 3a NMPOMOBYAHHAM ;
CTOBYE); MpaBuio nepesipku |
4 . ‘o _ TeKkcT nepeBipKu |
) 3MiHUTH y HUXKHiII uac 0608 A3K0B0 i |
THH1 Bl1KHaA BJIACTHUBOCTI1 [o3BONNTM HYNbOBY AOBXMUHY | Tak ]
a60 3aJIMIINTHA BCTAHOB- InAekcosaHo _ Hi .
. CTuckaHHs lOHikon Tak |
JIEH1 IIPpOrpamoIo. Pexxum pepaktopa IME be3 enemeHTa KepyBaHHA |
I[aJIi 6y,z[eM0 BUKOPHCTOBY- Pe>K!/IM peuyeHHA pefakTopa | Hemae |
: BupiBHIOBaHHA TEKCTY 3aranbHe |
BaTH TUIIM JaHUX ABTOHyMepauis, !
KopoTtkunin Tekct, Yucno, [ata i yac. Puc. 20.3

Hsa mona KogYuHa BukopucTtaemo Tuil ABTOHymepauif. 3aBAAKU IIbOMY IIif
yac BBEJEHHA NAHWX IIPO YUYHIB iXHi HOMEpPW CTBOPIOBATMMYTHCS aBTOMA-
TUYHO, IIPUYOMY KOYKHUI HOBWI HOMEDP BipiBHATMMETHCHA BiJl HAABHUX.
Ilepetimemo Ha HOBUUM DPANOK IJA CTBOPEHHA Imojada [lpi3Buwe 3 Tumom
KopoTknin TekcT. 3miruMo Ioro BiactuBocTi: Po3mip nona — 20 (maBpan
yy OyayTh mpissuina mosimi, HixK 20 cumBoiiB), y mosi O60B'A3KOBO Bif-
KPHEMO CHUCOK i BubGepemo Tak.

Onsa mona Ima BubGepemo Tuir KopoTkuin TekcT i sMiHuMoO BiacTuBOCTi: Pos-
mip nona — 10, y mosi O60B'A3KOBO BifKpMeEMO CIIMCOK i BuOepeMo TaK.
Onsa nona Appeca BuGepemo Tun KopoTKui TeKCT i 8MiHMMO BJIACTUBOCTI:
Po3mip nona — 45, y mosi O60B'A3KOBO BigKpmeMo cmucoK i BubGepemo Hi.
Yeramosiioroun tun [aTta 1 yac, 6aykaHO B HM)KHINM YacTHHI BiKHaA BigKpH-
TH BKJIAJAKY 3arafibHi, yCTaHOBUTM BKa3iBHUMK Ha mosie PopmaT, BigxpuTu
crucok i Bubparu dopmar. Hanpukiam, Kopotkuii popmat gatn: 12.02.2019.
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KarouyoBe nose

ITomipKyemo, ki omeparrii MOKHa BUKOHYBATH B TAaOJUIl, UM MOMKHA iX
BUKOHATH, AKIO Bl MicTUTh He OZHY TaOJUITIO.

KiarouoBe mose (kar04) — oxme mojie abo KiJbKa IIOJIiB, 3HAYEHHS SAKUX
JIO3BOJIAIOTH PO3Pi3HUTU OyIAb-AKi ABa 3amucy B TAOJMILI.

V sKomHHX IBOX 3ammcaxX 3HAUEHHS KJIIOUOBOI'O IOJSA HEe MOXKYThb
e 3b6irarwmcs.

Y rabauni moske OyTu KijbKa KJouiB. I3 HUX BuUOMpAOTh OAMH (3a3BUYAM
HaWKOPOTIINH), AKUI Hamaji Oyne HpeicTaBJIATH KOMKHUI 3aIuc TaOaUIli mifg
Yyac yTBOPeHH: 3B’A3KiB. TaKuil KJIOY HAa3WBAIOTh MEPBUHHUM.

s cTBOpeHHSI IEPBUHHOTO KJIIOYa HEOoOXimHO:

1) Buginutm nmorpidoue mose (TyT KoaYuHs);

2) BuOpatru xKomaHgy KOHCTPYKTOP — KniouoBe none — 3iiBa Bif imeHi

BUJiJIEHOTO TIOJIA 3’IBUTBCA CHUMBOJI KJIIOUa ? AK TiATBEePAKeHHSA
TOTrO, IO JaHe MOoJe € KJIOUOBUM.

I 30epeskeHHa CTPYKTYPH TaOJIHIi ITOTPiOHO:

1) BuGpatu KomaHAy 36epertu;

2) vy BixkHi 36epert fK.., 10 Bim-

KDUETHCA, BBECTU iM’d TAOIUII (Al

(tyT YuHi) 3amicTh TIpPOIIOHOBA- Im'A Tabnuui:
Horo imeni Tabnuual (puc. 20.4); | Yunil |
3) kiaanuyTu KHONKY OK — Ta-

OK || CkacyBatu |

OJIMITA BAIUINEThCA Y ITPOEKTO-
Bauny B]l, i ii HasBa 3’ABUTHCS
3JiBa y BikHi mporpamm Access.
¥ Takiit camiit mocifoBHOCTi (CTBOPEHHA CTPYKTYPU Ta IIEPBUHHOTO KJIIO-
ya, 30epiranfs) cTBOpooTh immri tadbauni BIl Knac: MNpeameTtn Ta YcniwHicTb.
Hnsa 3axmcTy BiJf TOMHJKM B pasdi cmpobu BBecTH B TAOGAUIIO YMiLWHICTb
OIIiHKY, 3HaueHHsA sAKOI OijbIme Bix 12, moTpibHO BBECTH OOME:KEHHI:
1) BubGparu BrIagky KOHCTPYKTOP;
2) y rmabuauii YCMiWHICTb y cTOBOIi TN AaHWX BUSIJIUTH KJIITHHKY
B panry OuiHka;
3) v HWKHIN uvacTuHi BikHa BuUOpaTU BKJIAIKY ,
3aranbHi; | Mpasuno nepesipku | <13
4) vy panry lNpaBuno nepesipkn BBecTu (0e3 Ja- Puc. 205
nok) <13 (puc. 20.5).
SKII0 BBECTH HENONYCTHME 3HAUEHHSI OIiHKM, 3’IBUTBLCS IIOBiJOMJIEHHS
PO TOPYIIIEHHA YMOB HA 3HAYEHHSA TOJIS TA IMPOMO3UILiA BUIPABUTU ITOMUJIKY.

116

MpaBo ans 6e3onnaTtHOro po3millieHHs NigpyvHMKa B Mepexi [HTepHeT mae
MinicTepcTBO OCBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHcTUTYT MoaepHisauii 3amicTy ocBiTu https://imzo.gov.ua



< § 20. [poeKkTyBaHHA 6a3n faHMX

ITicaa Toro aAK CTPYKTypy Tabauilh Oyme cTBopeHo, y BikHi BIl Knac
3’ABJATHCA 3HAUKM IOKM IO IOPOKHIX Tadbiauib [lpegmetn, YCniwHICTb, YuHi.
Y Koxxkmy Tabauiio 6asKaHo BHECTHU MO KiJbKa 3amuciB, 1100 mepeBipuTu, Ha-
CKiJIbKY MTPaBUJIBHO CTBOPEHO TAOJIMII.

BBepeHHA gaHux y pexumi Tabauui

Haitimpocritiie yBectn maHi y peskmmi Tabnuui. Ias 1bporo moTpidHO IIO-
IBiHUM KJAllaHHAM 3HauKa Bigxkputu Ttabuauiio (puc. 20.6) i B moasa samucy
MOCJIiIOBHO BBECTU OAaHi, Iopasy HaTHcKaioum KJasimry Tab aGo Enter.

Yci 06'... @« || Bl Yuni \i@ MpeameTn \( i Ou,iHKa\

[Mowyk... [0] KoaYuHsaw | Mpissule w| IMa w | Agpeca w|[ataHap w | KnauHims, wo6 dodamu v
Tabnuui * (HoBuin)
B Yeniwnicts ||

ﬁ MNpeametn |—

ﬁ YyHi

Puc. 20.6

Y moii, axke Mae Tum ABTOHyMepalifd, umcia 3’aBJIAAIOTHCA aBTOMATHUYHO,
mopasy s6inpmryiounchk Ha 1. IIpoTe B pasi BMIyUeHHS 3amlciB ixX HoMepu
TMOBTOPHO HE BUKOPHUCTOBYIOTHCSA, TOMY 3HAUEHHS II0JISI TAKOI'O TUITy HE BapTO
BUKOPHCTOBYBATH caMe SIK MOPAJKOBUI HOMEpP 3aIInCy.

ITonsi, sKki Bu3HAUEHO AK HEOOOB’sI3KOBi, MOJKHA 3aJUIIATH IIOPOYKHIMH.
ITicng maruckamusa Kiasimi Tab aGo Enter B ocraHHLOMY MOJIi 3ammcy Kyp-
COp IIEePexXOAUTHh Ha IIOYATOK HACTYIIHOTO 3aIINCY, HOJA SKOr0 3alI0BHIOIOTHCS
B Takiii camiii mocaimoBHocTi. K10 X0ua 6 ogHEe 000B’I3KOBE II0JIEe 3AJUIINTD-
csd He3allOBHEHUM, Ilepexifi A0 HACTYIIHOro 3amucy Oymae 3abJI0KOBaHO.

Ilicna BBemeHHS IMEPIINX 3aNMUCIiB TAOAUIIA YUHI MaTuMe BUIVISAH, SIK Ha-
Bemeno Ha puc. 20.7. 3amnuc 30epira€Tbcss aBTOMATHUYHO ITiCJIS IIePexony MO0 Ha-
cTymnHoro 3anucy. Ilig uac yBemeHHsS JaHUX i mepeMillieHHSa TaOJIUIEI0 PAIOK i3
TMOTOYHUM 3aIMCOM BUMIJIAETHCS iHITUM KOJBOPOM. SMIiHIOETHCA TAKOMK KOJIp
KBaJpaTHUKa Ha MOYaTKy PAAKA Ta NPIMOKYTHHKA 3 Ha3BOIO MOJISI BroOpi.

B Yuni \

KogYuHa w MpisBuwe w Ima v Appeca w [HataHap
> 1| IsaHoB Bitanin By”. [pyliKosa 12.05.2005
2 | TokapeHKo BaneHTtuHa By”. LLKinbHa 03.05.2005
i (HoBwnn)
Puc. 20.7
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Ilix yac yBemeHHA JaHUX y TAOJUIIO0 YCNiWHICT BUHUKAIOTH IIE€BHI TPY.-
HOIIi: 3aMicTh IPIiBBUIIl YUHIiB i Has3B IpeaMeTiB y Hi#Ml ciaix BuumcyBatu ixHi
YUCJIOBI KOoAM 3TimHO 3 Tabiaumamu YuHi i MNpegmetn (puc. 20.8).

B Yeniwwicts \

| KopOuiHkn w | KogYuHa w Koallpen v OuiHka w

1 1 1 1

| 2| 1 2 9

* | (HoBui) | 0 0 0
Puc. 20.8

3Buuaiino, 0ya0 0 Kpale, AKOM 3aMicTh KOAiB BimoOpaskajuch BiAmoBigHi
TeKcToBi maui. Ile cTae MOKJIMBUM ITic/isT BUKOHAHHSA ITiZICTAHOBOK (AMB. maJii).
IITo6 3smMiENTH IMUMPUHY IO, IIOTPiOHO:
1) BuzgiauTy moje, KJIAIHYBIIN HA HOT0 iMeHiI YOPHY CTPiJIKYy *;
2) TmepeBecTH Kypcop Ha OpaBy MeXy imMeHi momda —
3’ABUTHCSA JBOHaIIpaBieHa crpiiaka (puc. 20.9);
3) i3 HATHCHYTOIO JIiBOI0O KHOIIKOIO IIEPEeTATHYTU CTPiJ-
Ky B IOTPiOHUI 0iK; Puc. 20.9

Yuuteno ~<>Kn
Mwuxanbuyk

4) BigmycTUTM KHONKY — INIUPWHA IIOJA 3MiHUTBCA.
s BUpPiBHIOBAHHA BMICTY HOJIA TOTPIOHO BUIIIUTHU TOJE, KJIAIHYBIIN
Ha HOro iMeHi YOpHY CTPLIKY {, Ta Ha BKJaani OCHOBHE BubOpatu moTpiGHe
BUPIBHIOBAHHA BMICTY.
JlaHi MoKHa KoITiroBaTu ¥ IepeMillyBaTu.
IITo6 ckomiroBaTH MaHi 3 OAHOTO MOJA B iHIIE, TTOTPiOHO:
1) BuzgiauTy DoTpiOHI JaHI y KJIITHHIII TOJIA;
2) BuOpatu KomauHAy KonitoBaTm ab6o Bupizatm 3 Brmagku OCHOBHE a6o
3 KOHTEKCTHOT'O MEHIO;
3) KJIAIHYTH y KJIITHHIN I0JA, KYAU KOIiIIOThCA a00 IIepeMil[yioThCa
JIaHi;
4) BubOpaTtu KomauHmy BctaButn.

Iadopmariia 3’ABUTHCS B HOBili KJITHMHIII mojd ¥ sajaumutrbea (y pasi
KomitoBaHHsA) abo 3HMKHe (y pasi BupisaHH:A) i3 momepeaHbOl KJIITUHKU TOJ.
3aJie’kHO Bin curyarlii ckacyBaHHA Aii BUKOHYETHCA TaKUM UYHHOM:

* IMOWHO BBeNEHi maHi (o mepexomy B HACTYITHE IIoJe) — KJaBimia Esc;

* yci moiiHO 3p006JeHi 3MiHM B 3ammuci (Do mepexoxy OO IHIIIOrO 3amu-
Ccy) — IIOBTOpHe HaTmCKaHHA Esc;

°* BHUKOHAaHA Aiad — KHomKa BigmiHutn ma Briaamiii OCHOBHE;

* Bci maHi B mIoiiHO BBezeHOMYy 3amnmci — komaupga CkacyBaTu BBIf ©-
abo cmoayuenHsa Kjasimr Ctrl+ Z.
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@) TMutaHHA Ans camonepesipKu

. Sk crBoputu mopo:xkHio BI?

SAxi TuM JaHWX BUKOPUCTOBYIOTHCS yV CTPYKTYPi TaOIUIH?

IITo Take mepBuHHUY KJiou Tabauni? ke #oro mpusHauyeHHA?

Sx cTBOPUTH y TEBHOMY IIOJIi TIEPBUHHUHN KJIOU?

Axki mii moTpibHO BUKOHATH AJs 30eperKeHHs CTPYKTYPU TaOIHIri?
Axi mil i aKUM YMHOM MOJKHA CKAacyBaTH IIiJ Yac 3aIlOBHEHHS TaOIHITi?

oOuUubhWN=

Bnpasa 20

m PP Creopuru crpykrypy B Knac iz tabaunamu YuHi, MNpeameTtn i Ycniw-
HiCTb, ¥ KOKHY TaOJIMI[}0 BBECTHU II0 TPU 3aIlMCHU, 30€PEerTyu CTBOPEHY
Bl y BiacHi#t mamni.

1) 3asanrtaxkre CKBJI[ Access. CrBopits mopo:kHIO BJl, 36epe:xirs ii
y BJIacHi# mamimi 3 imeHem Knac.

2) ¥V pexuMi KOHCTPYKTOpPA CTBOPITH TAOJIMIIO0, BJIACTUBOCTI sIKOI oImca-
HO B Tabawuii #Ha c. 114. ¥V moxi KogYuHA cTBOPITH MEPBUHHUN KJIOY.
306epexiTs CTPYKTYPY TabauIli Y4Hi.

Im’a nona Tun gaHux HDopatKoBi BnacTMBOCTI
KopYuHs ABTOHYMepaLin 3a 3aMOBYYBaHHAM
MpisBue KopoTkuin TekcT Po3mip — 20; o6oB's3koBe none
Ima KopoTknin TekcTt Po3smip — 15; oboB’A3koBe none
Agnpeca KopoTkuin TekcT Po3mip — 45; Heo6oB'A3kOBE nosne
HataHap [ata n vac O6oB'A3KoBe nosne

3) ¥V pexummi KOHCTPYKTOpa CTBOPiTHL Tabsuirio [lpegmeTtn 3i BKasaHm-
MU iMeHaMM, TUIIAMU ¥ JOLATKOBUMM BJIACTUBOCTAMH IIOJIiB. Y moJi
Koallpen cTBOpiTH IMEPBUHHUN KJIOU. 30ePeKiTh CTPYKTYPY TalJIUILi

MNpegmeTn.

IMm’a nona Tun gaHux HDopatKoBi BnacTMBOCTI
Koallpen ABTOHYMmepaLiia 3a 3amMoBYYyBaHHAM
HasBallpeg KopoTkuin TekcT Po3mip — 20; o6oB's3koBe none
Yuntenb KopoTknin TekcT Po3smip — 10; o6oB'A3koBe none

4) Y pexuMi KOHCTPYKTOpPa CTBOPITH TAOJMIIO YCMNiWHICTb 31 BKasaHU-
MU BJIACTUBOCTAMH IMOJiB. s monsa OuiHKa ycTaHOBITH HpaBUJIO
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nepeBipku <13. ¥V moui KogOuiHK/M cTBOPITH NMEePBUHHUNN KJ04. 36epe-
JKIiTh CTPYKTYPY TaOJUMILi YCMiWHICTb.

Im’s nona Tun gaHunx HNopnatKoBi BnacTnBOCTI
KoaOuiHkn ABTOHYMepaLif 3a 3amMOBYYBaHHAM
KoaYuHs Ynucno O6oB'A3KoBe none
KoalMpen Ynucno O6oB'A3KoBe none
OuiHka Yucno 0O6oB'a3KkoBe none, <13

5) V¥V KoKHY TabJMI0 BBEJiTh MO TPHU 3aIlNCH 3 AOBiIBHMM BMiCTOM,
y TabauIli YUHi mepiiuM 3anuilniTe BiaacHe npisBuire. IIigbepiTs 1mu-
PUHY CTOBUI[iB 3a BBEIEHMMHU AaHUMU. 3aKpuiiTe mporpamy Access.

6) Is Bmacuoi mamku 3aBauTaskTe BIl Knac. Ilo uepsi BigkpuiiTe Tadbauii
YuHi, MNMpegmetn i YcniwHictb. 3akpuiiTe mporpamy Access.

{I? Komn’toTepHe TecTyBaHHA
Bukonatite TectoBe 3aBmaHua 20 i3 aBTOMaTUYHOIO

°
W HepeBipKoIO0 pesyibTaTy Ha caiiTi interactive.ranok.com.ua

21, 3p’AasyBaHHA TabaAuLb

IITo6 i3 pospisHeHUX TabJAUIL OoTpuMaTu peadarniiiny B, caix ycramoButu
Mixk HuMU 3B’a3Ku. PoOOTY 3pyYHO IIOYATK 3 HAJAINTYBAHHS IiJCTaHOBOK.

HasawTyBaHHA nigcTaHOBOK

VY Tabauiio YCNiWHICTb He3PyYHO BUCTABJSATH OIiHKM, OCKiJIBKM 3aMiCThb
OpPi3BUIT YUYHIB i Ha3B MpemIMeTiB MOBOAUTLCA BBOAMTH ixHiI Komu. Ilimcra-
HOBKM JAIOTh MOMKJNBICTH Hig uac pobOTH 3 TAOJUIAMU 3aMiCTh YMCJIOBUX
KoAiB 0aumTH BiATIOBIAHY TEeKCTOBY iH(MopMmaIriio.

Hanpukiaan, 3aBAgKK HifcTaHOBKAM y TAOJUINL YCNiWHICTb MaeMo:

* vy moii KoaYuHs 3amicTh umces aBTOMATUYHO 3 SABJIATUMYTHCS BiAIIOBif-

Hi mpisBuUIa y4HiB i3 TabauIi YuHi; giaa moas KogYyHA MosKHa HagaTu
migmuc [NpizBuLle;

e vy moui Kogllpen samicTh umcesl aBTOMATUYHO 3’ABJIATUMYTHCS BiAmoBif-

Hi HasBU TpeaMeTiB i3 Tabmauiti MNpeameTtn; maasa moas Kopllpen mosxHa
Hamatu mignuc Hassallpend.
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§ 21. 3B'A3yBaHHA Tabnuub

n Posrinanemo I[eTaJII:HiIHe oponeaypy BUKOHaHHA l'[i,Z[CTaHOBKI/I AJIsA OCTaH-

mporo Bunaaky (Koglpen — MNpegmetn).
Omxe, IJisi IBOT'O IIOTPiGHO: -
1) Bigkputu B]l Knac, Tabmauiio YCniwHicTb; %
2) T1IepelTH B PEKUM KOHCTPYKTOpPA, BIAKPUBIIU  Burasa
CHUCOK BurnAapg i KaamuayBIIN KHONIKY KOHCTPYK- —
Top (puc. 21.1); (5] Noparna Ta6nuui
3) y cTpyKTypi Tabuawuiii, 1o 3’ABUTHCA, BUOpATHU : X
noste Kopllpegn; Q{_‘ KoHcTpykTOp
4) mepeiiTu y mojie TN [aHWX, BiIKPUTU CIINCOK Puc. 21.1
i BuOpaTtu Komauay Mancrtep niacTaHOBOK;
5) vy BiKHiI MalicTep niACTaHOBOK KJAIHYTH KHONKY [ani;
6) y HacrtymHoMy BikHi BuGpaTm Tabnuus: MNpegmetu i KaamuyTu [Jani;
7) y HacrynHOMYy BikHiI 8i cmumckry [ocTynHi nona Tabuuni [Mpegmetn
BubOparu im’s mossa Kopllpen i KiamHyTu KHOIKY >; Te came 3poou-
Tt nas nosas Haseallpea. I1i HasBu MaioTh 3’IBUTHCA B mOJi BubpaHi
nona. Kimamuayrtu xkHonky [Hani (puc. 21.2);
HocTynHi nona BnbpaHi nons
=T Koalpeg
HasBallpep
Ce
Puc. 21.2
8) y HacTymHOMY BiKHIi ITOroAmMTHCH i3 copTyBaHHAM mojs Hassallpen sa
3POCTAaHHAM i KJanHyTu KHOUOKY [ani;
9) y HACTYIHOMY BiKHI HOrOAMTHCSA 3 IPHUXOBAHHSAM KJIIOUOBOI'O IIOJISA
i KaamHEyTH KHOIKY [ani;
10) kjamHyTHM KHOMKY [OTOBO — 3’ABUTBHCA BiKHO MaNcTep nigCcTaHOBOK,
y SIKOMY HATHUCHYTHU TakK;
11) gua Koplpen y moai Tun paHux y Bna-
CTUBOCTAX AaHux y moge [lignnc BBecTnm ' .
HOBUH migmmce Hasgallpen (pmc. 21.3); | Mianue Hassallpen
12) y cumcky Burnapg mepediTu B peum Puc. 21.3
MNMopaHHA Tabnuui.

Ilicna BUKOHAHHS IUX it y TAOJUI YCNiWHICTL 3aMicTh UMCJIOBUX KOIiB
noasi Kopllpen Oyne BuBemeHo BinmoBimHi HasBu mpenmetiB iz Tabiauii lNpen-
meTtn. IlomioHMM umHOM y Ta0auMIIi YCMiWHICTb MOMKHA HAJAIITYBATH IIiacTa-
HOBKY B moJie KogYuHs mpisBuir i3 Tabawuili YuHi. ¥ BikHI MancTtep nigctaHOBOK
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morpibHo BuOGpaTu Tabnuua:YuHi, 3i comcky [ocTynHi nona rabmauiti YuHi —
KoaYuns i lMpi3Buwe, 3amicts mignucy KoaYuHa BBectu [pizBuwe. Ilicasa ycmim-
HOT'O HAJIAIIITYBaHHSA 000X MiCTAHOBOK TAaOJUILA YCMilWHICTb Habyae TaKoro
BUIIANY, AK Ha puc. 21.4.

B Yeniwnicts \

_| KomOuiHkn vd:I'Ipi3Bv|u.|e 3@3Baﬂpep, ; OuiHka w
| 1 [Lonrept Anrebpa 10
2 | lemigoBa [eomeTpia 1
3 | Bnactok leomeTpin 10

Puc. 21.4

Tunu 38’A3KiB MiXK Tabanuamu

3aJie’KHO Bif TOro, y AKOMY CIIiBBiHOIIIEHHI Iepe0yBaioTh KJIIOUOBI IT0JIA
3 IOJIAMU 3B’SIBKY, MiK TaOJIWIIAMU MOKYTBH iCHYBaTHU PisHI munu 368°sa3kia.
Posrnsgmemo, aKi 8B’sA8KM MOTPiOHO
BCTAHOBUTHU MiK TabauiaMu YuHi, [TpegmeTn
i YcniwHictb (pme. 21.5). MpeameTn YeniwHicTb
3 OAHOro IpeaMeTa MOXKe OyTU BHCTAB~ | [gkonMpen 1 2 KonOuinky
JieHo 6araTo OITiHOK, OT:Ke, OZHOMY 3aIuCy HassaMpen \ KomYuHs

3 rabaurni [Mpeametn B Tabauili YCMilWHICTb YauTens KoaMpen
MOJKe BigmoBimaTm OaraTo 3ammciB, a KOXK- OujiHka
HOMY 3amucy B TabJuIli YCNilWHICTb — TiJIbKM

OIWH IpeaMeT. Y TAKOMY pasi KasKyTbh, IO Puc. 21.5

Ie 3B’JI30K OAHH-I0-0araThox.

IlepBunHMI Katou Tabauti MNpegmetn (mose Kogllpen) 3B’s3yeTbes 3 ToJieM
Koalpen Tabauiii YcniwHictb., Tabauisa lNpeametn € 20108HO0M0, TabaIUIlA YCMill-
HiCTb — nidznezsaoro (36’a3an010). 3B’A30K TAKOTO CAMOT'0 THUITY CJIiJl YCTAHOBUTHU
MixK TabauiAaMu YuHi i YcniwHictb., Mik Tabaungamu YuHi i MNpegmeT BUHUKHE
3B’A30K 0araro-mo-0araTbox: KOJKEeH yUYeHb OTPHMYE OLIHKHK 3 0ararbox Ipe-
MeTiB, a 3 KOYKHOI'O IIPpeIMETy OTPUMYIOTh OIiHKK Oararo y4HisB.

Y pasi BcTaHOBJIEHHSA 3B’SI3KY OXHMH-T0-OTHOTO OJHOMY OO’€KTYy IIepIIoi
TAOJIUIII MOKe BiAIOBiZaTH TiJIBKKM OAUMH O0’€KT APYyroi TabJMIli, i HAaBHAKU.

CTBOpeHHA 3B’A3KiB MiX Tabaunuamm

HJ1a BCTAaHOBJIEHHSA 3B’A3KY OJUH-T0-0araTbox HeoOXimgHO:
1) sBigkputu BII Knac (trabuauii He Bigxpusartu!);
2) Bubparu BrJaarky 3HAPAOLA BA3V OAHUX;
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§ 21. 3B'A3yBaHHA Tabnuub

y rpymi BigHOWweHHA HaTHUCHYTHU

= . Bipo6paxeHHA Tabnuui ? X
KHOIIKY 3B'A3KN [=] Ha IaHesi

= Tabnuui | 3anutn | Pazom
. o, )
1HCTPyMeHTlB 3’ABUTHCA TIOPOK e
He BiKHO 3B'A3KW; YeniwHicTh
OJI JOoJAaBaHHA TaOIUIh Y IIe BiK- YuHi
HO HATHCHYTU KHOI i nTn

0 HA c+y KHOIIKY Bigo6pas T T
Tabnuuto B ] — g’aBuThCA BiKHO Bi-
Puc. 21.6

nobpakeHHA Tabnuui (puc. 21.6);
Y HbOMY IIOCJIiJJOBHO BUJIJIATU iMeHaA MOTPiOHUX TaOJIUIh i HATHUCKA-
T KHOIKY Jlogatv — BimmoBigHi Tabauili 3’aBasaTbCA vy BikHI 3B'A3KM;
HaATUCHYTU KHONKY 3aKpUTW — Ha eKpaHi 3aJUIIUTHCA BiKHO 3B'A3KM
3i crmckoMm moJiB Tabaumh (puc. 21.7);

=8 3s'a3kn \

MNpeametn YeniwHictb YuHi
¥ KoaMpen ¥ KopOuiHku ? KogYuns
Hasgallpeg KogYuHsa MpisBue
Yuuntenb Koalpen Ima
OuiHka MicuellpoxnBaHHsA
HataHap
MNpumitka
Puc. 21.7

BUJIINTH KJO4YOBe moJie KogYuHA rooBHOI Tabuawmiii Y4Hi, mepersr-
HyTHu Ioro Ha moJje KogaYuHs B Tabauimi YcniwHicTb — 3’ABUTBCA Oia-

JoroBe BikHO PeparyBaHHA 3B'A3KiB (puc. 21.8);

PeparyBaHHA 3B’A3KiB

Tabnuua/zannT: Mos'A3aHa Tabnuua/3anut CrBOpUTH

[Yuni | YeniwHicts |

CkacyBaTun

KogYuHs E[ KogYuHsa

"~
[;I] Tun o6'eAHaHHA...
b4

Hose...

-3
X

[¥] 3abe3neuerts uinicHocTi AaHMx
[¥] KackapiHe oHOBNEHHA MOB'A3aHMX MONiB
E] KackagHe BMpaneHHA nos’s3aHUX Monis

Tun 38'a3ky:  OfguH-go-6araTbox

Puc. 21.8
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8) v Bixkmi PeparyBaHHs 3B'A3KiB yCTAHOBHUTH IIpamopelib 3abe3neyeHHs
LinicHoCTi pgaHMX, a TaKoK IIpamoplli KackagHe OHOBNIEHHS MOB'A3aHUX
nonie (1106 mpu 3MiHI 3HAUEHHS IIOJIA 3B’SI3KY B TOJIOBHiII TabmIti
aBTOMATUYHO 3MiHIOBaAJIOCSA 3HAUEHHS Yy BiAMOBITHOMY TIOJI1 B mijaJer-
aiit) i KackagHe BupaaneHHA noe'sA3aHMX noniB (y pasi BugajeHHsS 3a-
OUCy i3 TOJIOBHOI TaOJMMIII BUIAJUTU 3B’A3aHi 3allMCU B IIiAJIETVINX
TabJIUIAX);

9) HaTucHyTH KHONKY CTBOPUTU — y CXeMi AaHUX 3’ABJIATHCS JiHil, AKi
TIOKa3yI0Th TUI 3B’A3KY (TYT OJMH-T0-0araTbhox).

Tak caMO BCTaHOBJIOETHCS 3B’A30K Misk Tadaumamu [lpegmety i YcniwHictb

yepes KJaouoBe moJie Koallpea. s mporo moTpiGHO:

1) Buginutm kKJouoBe mnojie Koallpep romoBHoi Tabaumi [pegmetw,
MEePeTATHYTU HOro Ha TaOJHUITI0 YCMiLHICTb;

2) ycramoButu Ha nojxe Koplpen, y nmiamoroBomy BikHiI PeparyBaHHA
3B'A3KIB, IIT0 3’IBUJIOCSA, BUKOHATH ommcaHi mii, HatucuyTu [OTOBO.

Ilicna BuKoOHaHUX [Iili OJEep:KUMO CXeMy JaHUX, HaBemeHy Ha puc. 21.9.

B8 38'A3ku \
MNpeometn YcniwHictb Y4Hi
7 KoaMpen 1 ' KopgOuiHkn _/1— T KogYunsa
Hasgallpen \ KogYuHsa = Mpi3BurLie
Yuntenb s Koallpen Ima
OuiHka MicuelpoxmBaHHA
HataHap
MpumiTka
Puc. 21.9

s 30epeskeHHA CXeMHM TaHUX MOTPiOHO BuOpaTu KoMaHAy 36epertu.

[ITo6 BugaIuTH 3B’I30K MisK TBOMA TAOIMI[IMHU, IMOTPIOHO KJIAITHYTH IIpa-
BOIO KHOMKOIO MUIII JIiHif0 3B’A3KYy MijK HUMU Ta B KOHTEKCTHOMY MEHIO, II[O
3’sIBUTBHCS, BUOpaTy KoMaHAy Bupanutu.

OTiKe, Y POSIVIAHYTOMY BUIIAAKY Tabauiii YuHi i lNpegmetn € rosoBHUMHT
BimHOCHO TabauIi YCNiWHICTb, KJIIOYOBE II0JIe T'OJIOBHOI TAOJUIIL 3B’I3yeThCs i3
BiIIIOBIAHMM mOJIeM 3B’sI3aHOI TAOJIMITi.

3anoBHeHHA Tabauub

IIpaBuia BBemenHs nanux y tabauiio Exel i Ta6auni BIl moxi6ui. IIpote
mig yac 3aIllOBHEHHS IIOJIIiB i3 mifCTaHOBKOIO HAJAEThCA MOYKJIMBICTL CKOPHCTA-
TUCA BMICTOM iHIIMX TAOJUIL, IO 3MEHIIIYE HMOBIpHICTHL MOMMJIKI.
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YuHi i1 MNpegmetn i BubupaTu moTpiOHi mpisBuina Ta Haseu (puc. 21.10).
B Mpeametn \(@ YeniwHictb \t@ YuHi \
KopOuiHkn & MpisBuwe < | Haseallpen | OuiHKa
1 | IBaHeHKO IHpopmaTuKa 1
2 | IeaHeHKO YKp. MmoBa 9
3 | TokapeHko IcTopia 10
4 | TokapeHko IcTopia 7
5 | MupHuia leorpadis 9
V4 6 | FanoHeHkKo | A 0
* (Hoswnit) IhpopmaTrka | 0
N YKp. moBa
] IcTopin §
|| YKp. nitep. E
leorpadis =
: Bionoria é
B DizkynbTypa g
AHrn. MOBa
| Anrebpa
| feomeTpis
Puc. 21.10

PeparyBaHHA Tabauui

Tpeba pos3pisHATH pemaryBaHHS BMiCTy TaOMHUIIL @I CTPYKTYPU TaOJIMILi.

ITlig yac pemaryBaHHA BMiCTy Ta0JIMI[i KOPUCTYIOTHCS IpUAOMaMUu pefary-
BaHHS, 3aCBOEHMMHU Miff yac poboTu B TeKcToBoMy Iportecopi Word (yBemeHHs
1 BUJIYUEHHSA CHMBOJIIB, BUKOPHCTaHHA Oy(depa oOMiHy TOIIIO).

I[ITo6 mouaTH pemaryBaHHS BMICTy KJIITMHKHM, TpeOa HATHUCHYTH KJaBi-
mry F2 abo KaamHyTH KJIITHHKY.

[Ilo6 BMmamauTH 3ammc, HOro IOTPiOHO BUAIMNUTH I BUOpPATH KOMaHIY
Buganutn abo marucuyTtu Kjasimry Del.

3MiHIOBaTH CTPYKTYPY Tabsauili (iMeHa i BIaCTHMBOCTI IOJIiB) MOMK-
@ Ha B DPEXKUMi KOHCTPYKTODA.

[ pemaryBaHHA CTPYKTYPH TAOJMUILI CJIif BiAKPUTU MOTPiIOHY TaOJIUITIO,
IBiui KIamHEYBIIN 11 3HAUOK, i EPENUTH B PEKUM KOHCTPYKTOPA, KJIAI[HYBIIHN

Burnan I,?ﬁ{ na Brsaxmi OCHOBHE.
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VYV pekuMi KOHCTPYKTOpPa HEOOXimHI BUIIPABJICHHSA MOYKHA BHECTH IIIJIIXOM
3MiHM:
* iMeHi nois — BUILIUTU Ta pefaryBaTu SK 3BUUYANHUN TEKCT;
* muny 0aHux — BIKPUTU CIMCOK WM JaHUX IIpaBOpyY Bix imeHi mossa
1 BUOpaTy B HHOMY IIOTPiOHE;
* jHWux enracmugocmell — BHECTH 3MiHM B HUJKHIN YacTWHI BiKHA.

P> [loaaBaHHA 1 BUAA/NEHHA MOAA B pexumi Tabauui

1106 momaTu HOBe IIOJIe B pe:KHMi TaOJIMIl, ITOTPiOHO:

1) BigkpuT; TAGJUIIO Ta BULIJIUTHU II0Je, IIiCJsS AKOro IIOTPiOHO momaTu
HOBe moJie. Hampukian, AKIO HOBe moje Mae OyTu TpeTiMm y TalJiumiii,
noTpibHO BUOpaTu Ipyre II0Jie;

2) BigkpuTu crmcor KnauHitb, wo6 aogatm (puc. 21.11); BubpaTu moTpio-
HUU THUO IOJIA — Y TaOJIMITI0O BCTaBUThCA AojaTKoBe moJie [lonel; 3a
moTpebu im’a MNonel mMoyKHA 3MiHUTH.

@ Npeametn \

KoalMpen w Hasgallpes w Yuntenb w | KnayHims, wob 0odamu w
1|Indopmatuka | Muxanbuyk AB KopoTKuii TekcT
\ ~
: 2 | YKp. moBa Kenpa 12 Uncno
3 | IcTopis CaMcoHeHKo
P E£2 [powosa opnHuus
4 | Ykp. nitep. Keiina 5
%gaTa 1 yac
5 | feorpadis Mpuwnak
6 | Bionoris Opeiig Tak/Hi
7 | OiskynbTypa BepHuay6 iﬁ MigctaHoBKa Ta 3B'A30K
8 | AHr. MmoBa MepoBcbka Aa ®DopmaTtoBaHMin TeKCT
9 | Anre6pa NoGauescbKuii AB [10Bruit TekcT
10 | lfeomeTpia Moiceesa ﬁ BknageHHs
* (Hoswin) .
@, Tinepnocunanns
QO6uncnioBaHe nonie  p
BcTaButn Ak nona
Puc. 21.11

IITo6 BumamuTH mMOJie B pPesKMMi TAOmUIli, TOTPiOHO:

1) BigkpuTu TAOJUIIO TA BUIIJIUTHU HOJe, AKe Mae OyTH BUIAJIEHE;

2) KJIaIHyTH Ha BUAIJIEHOMY IIOJIi IIPABOI0 KHOIIKOI — 3’IBUTHCS CIIU-
COK KOMAaHT;

3) y cmnmcky BuOpaTu KOMaHAY BuaanuTtu none; migTBepAUTU BUIAJICHHS
3 MomIepeKeHHs — II0Je 3HUKHE.
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@) TMutaHHA Ans camonepesipKu

oOUubhWN=

fAxoro BurIAay HaOyAyTh TAOJUIIL ITiCJIs BUKOHAHHS IIiJICTAHOBOK?
3B’I3KN SIKUX BUAIB OyBAaOTh MijK TAaOAUIAMU 0asu JaHUX?

A momatm Tabauiio 6asum JaHUX Y BiKHO 3B'A3KW?

Axi gii moTpibHO BUKOHATH IJIs CTBOPEHHS 3B’SI3KiB MiK TaOIMI[AMIK?
fAx Gyayerbea 3B’s130K OAWH-O0-0araTbOX Misk TAOJUIAMY 0as3y JaHUX?
Ar saMiHUTH CTPYKTYpPYy Tabauili 6asu maHmx?

Bnpasa 21

=

1)
2)

3)

4)

5)

Komn’toTepHe TecTyBaHHA

Buxkonaru migcraHoBKHU, 1100 y TAaGAMII YCNiWHICTb 3aMicTh UYMCJIOBUX
KOIiB Oysy BiAIIOBiHI TEKCTH; CTBOPUTHU 3B’SIBKU MisK TaOJIHIIIMIU.

3aBaHTa)KkTe i3 ByacHol mamku BJI Knac.

Bigkpuiite Tabsuiio YCniWHICTb y peskuMi KOHCTpyKTopa. [isa mosa
Koallpen y cmucky TumiB maHux BubepiTh Manctep nigctaHoBok. ITif-
craBTe 3aMicTh umcyioBux KoxaiB Kogllpep tabawmiri YcniwHicTb BifgmoBia-
Hi HasBu mpexameTiB i3 Tabauiii MNpeametn. s noas Koallpen yBemiTh
mignme Hasgallpeg.

Y rabuauni YcniwHicTe mas mouas KoaYUYHA HamalITyiTe IIiACTAHOBKY
npisBuIl 3 Tabsuili Y4Hi i BBemiTs migmuc lpissuue.

BigkpuiiTe BikHO 3B'A3KM, momaBIIum A0 HBOro Tabauii [pegmeTw,
YcniwHicTb, YYHi. 3BepHITH yBary, IO IIicjs HaJAMITyBaHHSA IIi/ICTaAHO-
BOK MisK TaONUIAMU BXKe 3’SIBUJINCS 3B’A3KMU, IJIA AKUX 3aJIAIINIIOCS
3a3HAUUTH THUI i YMOBU IijicHOCTi. BUKJIMuUTe KOHTEKCTHEe MEeHI0 Ha
JiHii 3B’A8KYy, BubOEpiTh KOMaH/y, V BiKHi PefjlaryBaHHA 3B'A3KiB 3MiHITH
TUII 3B’SA3KY MiK TabauIAMH YUHi Ta YCNiWHICTb Ha OAWMH-A0-6araTbox
i BcraHoBiTH Bci Tpu mpamopii. Ile 3abesmneunTd IiJicHICTHL ZaHUX
i KacKagHe OHOBJIEHHS Ta BUAAJIEHHS 3aIlIMCiB.

3poliTh moAiOHI HaJaIITyBaHHS AJA 3B’SA8KY Misk Tadaunamvu [lpepn-
MeTu Ta YCniwHicTb. 30epekiTh cxemy aaHux. I[OomOBHITHL TaOaUIL YUHi
Ta YcniwHictb o 10 samwucis, Tabauiio [NpegmeTn — mo 5 zamucis.

Y rabauii YuHi nis mosia Appeca BecTaHOBITH migmmce Micue npoXxmnBaH-
HA. ¥ KiHIi Tabauni momaiite moJse [NpUMITKKM, y siKe BBemiTh AaHi, Ha-
npukrJian, «Cooprecmen», «I'apuo criBae». 30epeskiTh 3MiHU B TAabGIMITI.
3aseplriTe podoTy 3 mporpamor Access.

b

°® Buxkonaiite TecroBe 3aBmaHua 21 i3 aBTOMATHMYHOIO
ﬁ' TepeBipKoI0 pe3ysbTaTy Ha caiiTi interactive.ranok.com.ua
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Po3pin 3. Cuctemmn KepyBaHHA 6a3amu AaHuUX }

22, BrnopsaaKyBaHHA i MOWYK AaHUX

Po6Gora 3 TabauIiaAMH, [0 MICTATH BeJIUKUNA O0OCAT HAHUX, CTAE€ e(PEeKTUB-
HOIO 3aBIAKM 3aco0aM YIOPAIKYBaHHs, IMOMIYKY Ta (PiibTpyBaHHsA nauux. Ilo-
Ii0HMMHU 3aco0aMu BU BiKe KOPUCTYBAJIMCS MiJf Yac POOOTH 3 eIeKTPOHHUMU
TabJIUIAMY, HOCTYIIHI BoHM i nasa peaamniiitaux BI[ Access.

AloAaBaHHA 1 BW/yYeHHA 3anucy

VY xoxmi poboTu 3 TabIMITEI0 MOXKEe BUHMKHYTHU nOTpeba y 3MiHEHHi B3aeM-
HOT'O PO3TaIllyBaHHS IIOJIiB, iX mZomaBaHHi uu BuiayueHHi. 1106 momaTu HOBHMIt
3ammue, TOTPiOHO BBeCTM BiATOBimHI maHi B ocramHiil pamoxk Tabauii. Hiaa
IILOr0 HeOoOXiaHO:

1) BigkpuT; TAOJUINI0O Ta BCTAHOBUTU KYPCOP Ha JIiBifi merxi Tadamiri

(3’IBUTHCS YOpHA CTPiJIKAa);

2) HaATUCHYTHU JIiBy KHOIIKY MWUIMi, BUAIJIUTU 3anuC (3amUCU) IPOTATY-
BaHHAM 1 BiIIyCTHUTH KHOIIKY — 3alNCU 3aJIUINATHhCA BULIJICHUIMU,

3) Ha BuAiNeHill miMAHII BUKJIMKATU KOHTEKCTHE MEHIO, BUKOHATU KO-
MaHay KonitoBaTu;

4) BUIIIUTH OCTAHHiN 3ammc TAOJUINl, BUKJIUKATH HA HbOMY KOHTEKCTHE
MEHIO Ta BUKOHATH KOMaHAy BcTaBuTM — 3’aBUTBCA BIiKHO IJIs ITif-
TBEePAKEeHHS KOMAaHIU;

5) KJaIHyTH B IIbOMY BiKHi Tak — BuOpaHi 3amnucu 3’IBJIATHCA B KiHIIL
TabJUIli ¥ 3aJUINTATHCS HA CTAPOMY MicCITi.

g BUAyYeHHS BUTIJEHHX 3AMUCIB JOCTATHHO B KOHTEKCTHOMY MEHIO

BuOpaTu KoMaHAy Bupganutn 3anuc.

BropAagKyBaHHA gaHUX

Ilig yac BBemeHHS JaHUX 3aIIMCHU B TaOJUIII PO3TAIIOBYIOTHCSA B TOMY IIO-
pAnKy, B Akomy BoHU BBoguumcdA. IIlo6 y mammx OyJio Jeriie opieHTyBaTHCH,
ix MO’KHA 3TpyIyBaTé i yIOpPAAKYBaTHU (BifcOpTyBaTH) 3a IIEBHUMU O3HAKAMU.

Ilig wac ymopaAKyBaHHA 3aOMCH PO3TAINOBYIOTHCS B HOBOMY IIO-
® DPEAKY BiAIOBiAHO MO 3HAUeHb BHOPAHOTO IIOJIS.

I BIIOPAAKYBAHHS JAaHUX IIOTPiOHO:

1) BigkpuTH TAGJUIIO, BCTAHOBUTH KYpPCOP Ha BUOPAaHOMY IIOJIi;

2) ma Brjaaani OCHOBHE mHatucHyTH OZHY i3 KHOIIOK: 3a 3pOCTaHHAM abo
3a cnagaHHam.
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3)

§ 22. BnopAAKyBaHHA i NOWYK AaHWUX

Taki cami KoMaHIM MOKHa BHOpaATd B KOHTeKCTHOMY MeH0. Tak,
y Tabuauiii YCMiWHICTb 3ammcu MOKHA BigcopTyBaTH 3a 3POCTaHHAM
(3a anmdasiTom) 3HaUeHHA 1o KogYuHs;
IS COPTYBaHHSA 3aIVCiB 3a 3HAUEHHAMU B CYMINCHUX TIOJIAX BUMII-
autu (Mpi3Buwe i Haseallpen), BukoHaTtu BnopAakyBaHHA (puc. 22.1).

B Yeniwnicts  \

KopOUuiHkn w MpisBuige w| Hassallpen w OuiHka w
10 | Bacunuwmna leomeTpisa 8
11 | BacunuwrHa IHbopmaTrKa 9
6 | BacunuiumnHa Di3nka 7

Bnactok leomeTpisa 10
7 | Tynuin Anre6bpa 9
2 | DemipoBa leomeTpia 1
4 | NemipoBa Ximia 8
1| Bonrept Anrebpa 10
5 | Kyuman Anrebpa 10
9 | ApowweHko leomeTpia 9

Puc. 22.1

Mowyk i 3amiHa gaHux

MS Access mo3BoJiss€e BUKOHYBATH B TAOJUIIL MOIIYK JaHUX 3a 3PasKOM Ta
moImyK i 3aMmiHy maHmx. PoarisgHemo ixX mokKJamHimIe.

P> MowyK gaHuX 3a 3pasKkom

[ BUKOHAHHSA NMOMIYKY JaHUX 3a 3Pa3KoM IIOTPiOHO:
1) BigKpuTH TaOJIUIO, YCTAHOBUTU KYPCOP Ha NOBLIBHY KJIITHHKY IIOJIA,
Yy AKOMY 3[iCHIOBATUMETHCS MOIIYK, 1 HATUCHYTHU KHOMKY 3HANTK H
Ha BKJanii OCHOBHE;
2) y Bikwi [Mowyk i 3amiHa BuOGpaTu BKJIALKY 3HaWTW.
PosrissHemMo mio BKJIAAKY AOKJamHiIIIe:
* moJjie 3HalTU: yBeCTU 3Pa30K POIIIYKyBaHUX mauux (Tyt Oner);
* moJje lykatn B: MicTuTh iM’a 1OJIA, e BUKOHYBATHUMETHCA TIOIIYK
(TyT Yy noTo4yHOMy noni);
* i BUKOHAHHS IIOIIYKY B yCiii TabGauIli BiAKPUTH CIHCOK i BU-
Opatu im’sa TaOJIHMILi;
* cmucok 3icTaBUTWU: BuOpaTH, sSKa YacTUHA IIOJs Mae 3b0iratues 3i
3pasKoM: Bce moJie (yce nosne), moBijibHa uvacTuHAa oA (Oyab-AKy
YacTVHY nonA) Ym movyaTok moJsd (noyaTok nons) (puc. 22.2, c. 130);
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Po3pin 3. Cuctemn KepyBaHHA 6a3amu faHuX }

* YCTAHOBUBIIH IIPATIOPEITh 3 YpaxyBaHHAM pericTpa, MOITyK OOMeKu-
MO THMM IIOJISIMU, II0 30irafoThCs 3 TEKCTOM 3pasKa He JIUIe 3a
3micTom, a ¥ 3a pericrpom (HampuikJan, 3a 3paskom «Kmaac» HE
BYIE sHalineHe 1moJjie 3i CJIOBOM «KJIac»);

* YCTAHOBUBIIM IIPATIOPEIlh 3 ypaxyBaHHAM ¢opmaTy nosiB, IMOIIYK
00ME:KMMO THUMHU IOJAMHU, IO BiAMOBIiZAIOTH 3pasKy HA BUTJIAL
(mampukJan, 3a 3paskom 15/11/09 HE BYIE suaiimeno gary, AKa
Oysa BBelieHa caMe TaK, aJjie Ha eKpaHi mae Burian 15.11.2009);

Mowyk i 3amiHa ? X

3HanTn I3aMiHV|T|/|
3HanTu: IOner V| | 3HanTu pani |
lWykatu B: [noTouHomy nomi | v | CkacyBatu

3ictaBuTu: |yce none [v]

yrarw:

[ 3 ypaxyBaHHAM pericTpa M 3 ypaxyBaHHAM ¢popmaTy nonis

Puc. 22.2

3) HaATHUCHYTH KHOIKY 3HaWTW gani — y tabuuili Oyme BHUIiJIEHO TEKCT,
AKUY 306iraeTbcd i3 3aJaHUM 3PaA3KOM;

4) [JA TPOMOBKEHHS TONIYKY HATUCHYTH KHOMIKY 3HaWTW dani.

SKio 3a 3agaHUM 3pasKoM He Oyze 3HAWAEHO JKOJHOTO 3aIUCY, 3’ABUTHCA
noBimoMmeHHA [lTowyk ... 3aBeplieHo. EnemeHT nowyky He 3HangeHo.

I 3abesneueHHA 0iJIbIIOI THYYKOCTI MOIIYKY, 3alUCYIOUN 3PasoK, MOMK-
Ha KOPUCTYBATUCA MACKAMU, AKi OYAYIOTH i3 BUKOPUCTAHHAM TaKUX CUMBOJIiB:

* — BigmoBizae Oyab-AKi#l KiJIBKOCTI CMMBOJIiB, BUKOPHCTOBYETHCSI HAa

mouaTky abo B KiHIII macku;

? — oynp-akuii ONH cumBo;

# — oymb-axka OIHA mudpa.

Hanpukianm, nis DOMIyKy IIPisBHIN, AKi 3aKiHUYIOTbCS Ha «€HKO», BH-
KOPHUCTOBYETHCA MacKa *eHKO.

P> Mowyk i 3amiHa gaHux

[ BUKOHAHHA NOLIYKY Ta 3aMiHU JaHUX IMOTPiGHO:

1) ycramoBUTH KypCOp Ha MOBiJIbHY KJIITHHKY CTOBHIA, Oe Oyae BU-
KOHYBaTUCS IOIIYK i 3amMiHa, i BuOpaTu KoOMaHAY 3aMiHUTU Eg’c abo
y BiKHi IOMIyKy BuUOpaTH BKJIAAKY 3aMiHUTU;

2) y moJie 3HaNTWN: BBECTU 3PA30K [JdA MOIIYKY U 3aMium (TyT AHXXena);
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§ 22. BnopAAKyBaHHA i NOWYK AaHWUX

3) vy moJie 3aMiHUTM Ha: YBECTH TEKCT, II[0 3aMiHUTh 3HAUAEHUI TEKCT
3paska (Tyt KaTepuHa);

4) mupusHaueHHA mouiB LUykatu B:, 3icTaBuTn:, mpamopiiiB 3 ypaxyBaHHAM
pericTpa, 3 ypaxyBaHHAM dopMmaTy MofiB Take came, AK IPU IOIIYKY
B Tabaui (puc. 22.3);

Mowyk i 3amiHa ? X

3HaiiTu: [Anxena [v] | 3naittn gani |
3aMiHUTK Ha: |KaTep|/|Ha |V|
LllykaTn B: [rotouromy noni | v |

3icTaBuTL: [yce none [v]

3amiHuTK BCe
LLlykaTu: ycioam

O 3 ypaxyBaHHAM perictpa M 3 ypaxyBaHHAM dopmaTy nonis

Puc. 22.3

5) ymoui lykaT: MOKHaA YyTOUHUTH 00JIAaCTh MOIITIYKY — yci 8anucu (ycogn),
Buirie (yropy) um Hu:K4e (YHU3) Bifi aKTMBHOTO 3aINUCY;

6) HaATUCHYTH KHOIIKY 3HaNTW fani — y TabauIili BUAIJIUTHCSA TEKCT, AKUN
3biraeTbcA 3i 3pasKom;

7) HaTHUCHYTHU KHOIIKY 3aMiHWUTU IJid BUKOHAHHA 3aMiHu abo 3HanTu dani,
100 i1 He BUKOHYBATH, i IIPOMOBXKUTHU IMOIIYK;

8) s BUKOHAHHS Bifpasy BCixX 3aMiH KJAIHYTH KHOIKY 3aMiHUTU Bce.

MuTaHHA AnA camonepeBipKu

ouhwWN=

. SIx momatu B Tabsauitio BIl HoBuUii 3amuc?

. Y yomy moJiATae omepailid BIOPAAKYBaHHS maHuX y Tabmawuiii BI?
SAKuM YMHOM IPOBOAUTHCS BIOPAIKYBAHHS TAHUX?

Y YoMy IOJIATAE OIepallis IOIIYKYy AaHUX 3a 3pasKkoM?

Y akiif mocsiJoBHOCTI TPOBOAUTHCA MOIIYK HAHUX?

SK mpoBecTu IOMIYK i 3aMiHy mZaHuMX y TaOIMIi?

Bnpasa 22

pp  lonoBHUTH TaGJUIIO, IPOBECTH IOIIYK i 3aMiHy JaHUX.

1) 3aBantaxxTte i3 BiacHol mankm BJ[ Knac. HomosHiTek Tabsauiio [lpeg-
metn mo 10 samwmcis.
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2)
3)

4)

6)

Komn’loTepHe TecTyBaHHA

Tabauiro YcniwHictb momoBHITE o 20 3amMCiB IMJIAXOM KOIIiIOBAHHS
I BCTaBJISHHSI.

Y HoBUX 3ammcax BUOIPKOBO 3aMiHHTh OKpPeMi IIpisBuIlla Ha HOBIi 3i
CIICKY, IIOMiHANTE OI[iHKMU.

Bigkpuiite Tabauiiio YUHi, mogaiite moBi 3amucu (mo 20) ILIAXOM KO-
HilOBaHHS Ta BCTABJSHHS.

¥ HOBUX 3ammcax 3aMiHiTh Ipi3BUINA HA iHIIi, KijgbKa KiHOUMX iMeH 3a-
MiHiTE Ha iM’a AHXena, HeoOOB’A3KOBi mosisa Agpeca, JataHap i Mpumitka
MOJKHA He 3MiHIOBaTH. 3a JOIIOMOIOI0 KOMAaHAM 3aMiHUTW y TabJamIli
3MiHITE iM’ss AHXena Ha im’a OkcaHa.

BroopaakyiiTe B Tabauiii YuHi mami ogHouacHo 3a mossamu [pi3Bulle Ta
ImAa 3a ajdaBiTom. 3aBepIriTh pPobOTy 3 mporpamoio Access.

® BuxonaiiTe TecTroBe 3aBmaHHA 22 i3 aBTOMATHYHOIO
W IIepeBipKOI0 pesyabTaTy Ha caiiTi interactive.ranok.com.ua

23. ®inbTpyBaHHA AaHUX

Ons nigBuiiieHHA e(PeKTUBHOCTI POOOTH 3 JaHMMU TAGJUIH ITOPSAL i3 BIIO-
PAIKYBAaHHAM TaHUX 3aCTOCOBYIOTH (imbTpu. CTBOpeHHSA (iJIBTPIB I03BOJIAE
YV BeJIMKUX TaAOJUIIAX BimoOpaskaTw Jwuiiie TOTpiOHI maHi.

Icuye Tpu Bugu QPiabTPiB:

Qinvmp 3a eudisenum 3pas3xom — Bindip JaHUX, AKi MICTATH ¥ CBOEMY
cKJani BuAijeHUN (pparMeHT;

@inemp 3a ¢opmorw — BiAGIp AaHWUX BiATOBIAHO MO 3aJaHOTO BMIiCTY
TI0JIST;

poswiuperuil @iavmp — Bimbip ZaHWX IPOBOZUTHCA 34 PO3UINPEHUMH
yMOBaMH IOLIYKY.

@inpTp 3a BHUALJIEHUM 3pasKoM Ta (QiAbTP 3a  dinstp Buainenns
(opmoio cTBOPIOIOTH GesmnocepelHbO y BiKHI Tabswuii, 4l Y « napamerpu
a CTBOPEHHA pOBIIUPEHOTo @inabTpa BimbyBaeTbcs anj(P°3”""Pe"°r°

Oinprp Av L=

y cmeniaabHOMY BikHi KOHCTpyKTOp dinbTpa. Hias po-

dinbTpa
A
8¢ F«_3acrocysatu

6otu 3 Ginbrpamu zHa xKjaagui OCHOBHE aaa raGaumiti binbTp
€ KHOUKHU, NIil0 AKuUX pos3ridHeMo naJji (puc. 23.1). Puc. 23.1
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P> BuganeHHsa ¢inbtpa

§ 23. OinbTpyBaHHA faHMX

Ilepen crBopeHHAM (QiJbTpa MOTPIOHO BIEBHUTHUCSA B TOMY, IO JAJIs TA0JIM-
IIi JKOAHUX YMOB Bimbopy He HakJIageHO (KHOmKa Bupganutn ¢inbTp HeaKTHBHA).

Hna eumanenHa (Qinprpa HeoOXimHO Ha cTpiuli BuU-
O6patu KomaHzy [MapameTpu po3swmpeHoro ¢GinbTpy, HaTHC-
HyTu Ounctutn BCi ¢inbTpu (puc. 23.2). DinabTp, paximre
30epeskeHU i3 1iero TabauIler0, Oyae BUAAJIEHO, KHOIKA

3acTtocyBatu QiNbTp cTaHe HEAKTUBHOIO.

P> BukopuctaHHA $iZbTpa 3a BUAIZIGHUM 3pa3sKom

=

‘ ¥ Ouuctutu BCi dinbTpM

Puc. 23.2

I[ITo6 ckopucTaTmca HAWIPOCTIIIMM 3acOo00M BimOOpPy JMaHUX, MOTPiIOHO:
1) BigkpuTu TabauIlio (HAIpPUKJIAL, YCNiWHICTb), BUAIIUTUA €JeMeHT, 3a
SAKUM IIPOBOAUTUMETHCS (DibTpyBamHs (HAIPHUKJIAL, IHOopmaThKa);

2)
3)

HATHUCHYTH HA HaHeNTi iHcTpyMmenTiB kmOmky Bupinenns Y v;
y cuucky (puc. 23.3) Bubpatu motpibue (He gopisHioe «IHpopmaTrKa).

VY pesyabrari (inmbTpaliii B TabauIli 3aaUIIATHCA BUAMMUME JIUIIE Ti 3a-
oucu, IM0 MAloTh AaHi, AKi He 30iraroThca 3 BuAijeHuM 3paskom (puc. 23.4).
DinsTp He 3MiHIOE JaHUX, a JHUIIEe HPUXOBYE Ti, 10 He HMOTPiOHi.

"’

B Yeniwnicts  \

HopisHioe "lHpopmaTuka"

He popiBHioe "lHdopmaTuka"
Mictntb "lHdopmaTmKa"

He mictutb "lHdopmaTmKa"

Puc. 23.3

KoaOuiHkn w Mpi3zBrwe w| Ha3zgallpen w OuiHka w
1 Lonrept Di3nka 9
2 LemigoBa leomeTpin 7
3 Bnaciok [eomeTpin 10
Puc. 23.4

IITo6 ckacyBaTu gito dinprpa (He 3HUIUTHU Iioro!) i mobauuTu Bci 3amucwu,
MOTPiOHO HATUCHYTH KHOUKY Buganutu ¢inbtp.

BukopuctaHHa $inbTpiB 3a popmoto

s crBoperHs dixbrpa 3a (hopMOI0 HEOOXiTHO BIIKPUTU
Tabauio, Ha BrKJanii OCHOBHE Bimkputu cmoucok [dopat-
koBo (puc. 23.5) Ta BuOpaTum KoMaHAY 3MiHUTU OinbTp. Mae

‘Qv

|7|§[ 3miHnTY dinbTp

3’ABUTHUCA MOPOKHE BikHO (Qisbrpa (puc. 23.6). Puc. 23.5
B Yuni: inbTpyBaHHa 3a dopmoio \
KopYuHnsa | MpisBuLe Ima Appeca [HataHap
v
Puc. 23.6
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Po3pin 3. Cuctemmn KepyBaHHA 6a3amu AaHuUX }

ITepen cTBOpeHHsAM HOBOTO (QijbTpa HOTPIOHO BUAAIUTHU IIOIeE-
e DenHiil, imakie pesysbraToM Qisbrpariii 6yse BUKOHAHHA YMOB
nBox (i Ginbime) (igbTpis.

KOM JJId IOINYKY YUYHIB, Y AKUX IPi3BHUINA 3aKiHUYIOTHCSI HA «€HKO», TO
KOHCTPYKTOP (isbTpa 3a (hOPMOI0 MaTuMe TaKWil BUIVIAM, K Ha puc. 23.7.

B Yuni: dinbTpyBaHHa 3a dopmoto \
KogYuHsa | MpizBuLe Ima Appeca [NataHap

Like| "*erko" v

Puc. 23.7

Omneparop Like (amri. Taxkuii, sK...; DONIOHWH 10...) 3’ABJIAETHCSA B KOH-
CTPYKTOPi aBTOMATHYHO ITiCJs BUKOHAHHA OyIb-AKoro (isbTpyBaHHA. Buma-
JSI0TH el (PiabTP TaK, AK OIIMCAHO BUIIE.

Y BepxHili yacTMHI BiKHA PO3TAIlIOBAHO PANOK i3 Has3BaMMU BCiX IIOJIiB
BubOpaHoi Tabsuii. [Ipyruii pagoxk MicTuTh ommc yMoB (PibTpyBaHHA. ¥ HBO-
My MOJKHA 3MIHUTH HAsBHiI yMOBM a00 BBECTH HOBi. YMOBHU Bif0OpPy MOMKYTh
BBOAUTHUCA 3 KJiaBiaTypm abo 31 cunmcky BuOOpY, AKUHA BiKPUBAETHCA IIPU
KJalaHHi KHOnKU ¥, PO3MIiIlleHOl mpaBopyd y BiAOOBiHOMY MOJIi.

crimcok vy moJi MNpisBuwe i BubpaTu moTpibme. Ilicasa HaTMCKaHHA KHOIKU
3acTocyBatu GINbTP/COPTYBaHHSA, 110 y cOucKy [MapameTpu po3wmpeHoro inbt-
py, y TabauIili 3aauIaTbCcA JUINEe 3amucu 3 mpisBuireM ToKapeHKO.
DinpTpyBaHHA MOXKHA IPOBOAUTH 3a KiJbKOMa O3HAKAMMU.

Hexaii moTpi6bno 3HaiiTu 3anuc 31 3HaUEHHAMM [OKapeHKo BaneHTuHa.
HeoOximmo B moui [pi3Buwe BuOpatu 3i cmuckKy ToKapeHKo, mepenTu
B moJie Imsa Ta BuGpaTu BaneHTuHa (pumc. 23.8).

B Yuni: dinbTpyBaHHa 3a dopmoto \

KoaYuHs MpizBuwe Ima Appeca HataHap
2 | "TokapeHko" v
BaneHTuHa
Bitanin
Puc. 23.8

Ilig yac ycraHOBJEeHHSA yMOB (hiJIbTPyYBaHHSA MOKHA KOPHCTYBATHCA Mac-
KaMM 3 BUKOPHUCTAHHAM CHMBOJIIB *, ? 1 #, Ak OyJio ommcaHO paHiIire.

VYMoBU, BBeleHI B OMHOMY PAAKY A KiJBKOX IIOJiB, PO3IVIAZAIOTHCA AK
o6’emHaHi omepairieio «I» (AND — 1i).
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< § 23. OinbTpyBaHHA faHMX

a imena — Ha Jitepy «K», no'rp16H0 BBeCTHU IJid nojda [1pi3Bulle yMOBY B*
a gadg moada Ima — K¥.

Y HMKHIN yacTuHi BikHa € BRJagku LUykatn i A6o. Bkaagka Abo mpusHua-
YeHa IJIs BBEIEHHA JOJATKOBUX YMOB (DiIBTPYBAHHA. ¥ PALKY BBOJATH YMOBH,
SAKi OyayTh 3B’sAs3aHi 3 momepenHimMu ymoBamu omeparriero Ao (OR — a6o).

ﬂ HI06 OKpiM yUHiB, 3a3HAUEHWX y IIONEPEeIHiX yMOBax, BimiOpaTu yuHiB,
. 3 mpissBumieMm Ha OykBy «II», 2003 porKy HapomKeHHs, caif Ha BKaanmi AGO
BBeCcTH 1A mosidA [pisBuwe ymoBy [M* i gma mossa PikHap — 2003. 3’aButhbca

e ogHa BKJIagka AOO i T. 1., I1I0 JO3BOJISIE YCKJIAMHIOBATA YMOBU IIOIIYKY.

Ax ymoBu QigbTPpYyBaHHS MOYKHA BBOAUTH BUPA3U 3 BUKOPUCTAHHAM OIIe-
pariit: < (menmre), > (0isbire), <> (ue mopiBuioe), AND (i), OR (a60), NOT (mi;
Bigminuu#it Big BKasaHoro). Tak, AJd ofep:KaHHSA IIONEPEeSHLOTO Pe3yJIbTaTy
MOXKHA Ha BKJAAII 3HaNTU aja moJia JataHap yBectu Bupas 2002 OR 2003.

s sacrocyBaHHsS (pijbTpa 3a HOBUMH abo
BiJIpelarOBaHUMK YMOBAMU CJIiJ{ HATUCHYTU KHOIKY o]~
Jopatkoso (puc. 23.9). (v -

. . . 3acTocyBatu GinbTP/COPTYBaHHA
IITo6 cracyBaTu mifo (ismbTpa I mobaumTu BCi Puc. 23.9

sanucy Tabiauni, ToTpiGHO HATUCHYTH KHOIKY T .

CrBopeHi ¢insTpu 30epiraroThca aBTOMATHYHO ITiJ yac 30eperkeHHsa Tab-
auili. Y pasi moBTOPHOIO BiAKPUTTS TAOJUII 30eperkeHuil (GiJbTp € IIOTOUHUM
i Moke OyTM BUKJIWKAHUHI KOMaH0I0 3acTocyBaTu $inbTp. SIKIO CTBOPIOETHCSA
HOBUU (PiabTp, BiH 3amiHse QiabTp, AKuUi Oyyo 30epeskeHo 3 TabJIHUIEer0.

- MuTaHHA AnA camonepeBipku

. fAxi Bugm ¢QinbTpiB 3acTocoByioTh y BI?

Ax Bumanuty QiabTp, AKuii 36epiraeThcsa 3 TabJIUIEIO?

fAK BUKOHYyeTbCA Bimbip maHMX 3a BULIJIEHUM 3PasKoM?

A cracysatu miro ¢issrpa? K moHOBUTH IIOT0 Iif0?

Axki mii moTpidbHO BUKOHATH OJIS CTBOPeHHA (igbTpa 3a GopmMoro?
dx 36epertu crBopeHU GiabTP?

oOuUubhwWN=

Bnpasa 23

™ . . .
W - P> Buxonaru (iapTpyBaHHA JaHUX 3a 3pasKoM i 3 GinbTpoM 3a dopmoro.
© 1) BapamTaxTe i3 BiaacHoi mamku BII Knac.

2) ¥V rabmauri YCniWwHiCTb BUKOHaATe (DiILTPYBaHHA 3a BUAIJIEHUM BJIACHUM
TIPi3BUIIEM.
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Po3pin 3. Cuctemmn KepyBaHHA 6a3amu AaHuUX }

3) [HomoBHITH TAGJUIII0 YYHi, 11100 y Hili Oyam ABa-TpW 3alucHA 3 IIPis-
BUIIAMHY, [0 TTOYMHAIOTHCA 3 JiTepu «K», Ta iMmenamwm, 110 3aKiHUy-
IOTbCS JiiTepaMu «isi» (HampukJan, Mapia, Hagmia, Jlimia), a Takosx
IBa-TPU IIPi3BUINA i3 3aKiHUEHHAM «EHKO», PiK HapomxeHHs — 2003.

4) Ouwncrits yci ¢inbrpu. IlpoBenits (iabTpyBaHHA 3amuciB TAOAUIN 3a
nJoriomMororo (isibTpa 3a (OpMOI0 3 YMOBOIO: ITPi3BUIIE ITOYMHAETHCH
3 gitepu «K», iM’a 3akiHuyeThbCcA JiTepamMu «is».

5) IlpomexiTh (isbTpyBaHHA 3amuciB TAOJIUIII 3a AOIOMOTOI0 (ijabTpa
3a ()opMOIO 3 YMOBOIO: ITPi3BUIIE BaKiHUYEThCA Ha «EeHKO», PiK Ha-
pomxenns — 2003.

6) Hanamryiite QinbTp Tak, 1100 BUOpaTH pasoM yci 3ammcu, 3ragami
B myHKTax 4 i 5. 3aBepirite poboTy 3 mporpamoio Access.

o
o

Komn’loTepHe TecTyBaHHA

BukonaiiTe TecToBe 3aBHaHHA 23 i3 aBTOMAaTHUYHOIO
ImepeBipKoio peayabTaTy Ha cairti interactive.ranok.com.ua

24, 3anutn Ha BUGIpKY AaHMX

ITory:xuHuUM 3acoboM BimOOpy AaHUX € 3anum. BiH mo3Bojisde 3mificHioBaTH
Bimbip maHUX, IO 30epiraroThCcs B Pi3HUX TAOJIUIIAX, 3a 3aJaHUMU yMOBAMM.

VY pasi BiZKpuTTA 3anuUTy Ha eKpaHi BigoOpaskaerbcsa Tabauisd. Ha Bif-
MiHY Big Tabauili samuT He MicTUTh JaHUX. BiH 306epirae Jyimime omuc mpaBuJa,
3a axuM i3 BIl mosxkHa orpumaru meBHi manui. Ilim yac BigKpuBaHHA 3aIIUTY
BimOyBaeTLCA IMOIIYK HAHUX Yy TAOJMUILAX 3TiZHO 3 IIMM IPABUJIOM, a Pe3yJIb-
TaTHU IOIIYKY BUBOAATHCA Yy BUIVISAAI TAOGJIMILI.

DinpTp mie B Mexkax TabJuIli, A AKOI HOT0 CTBOPEHO, a 3aIIUT MOKe
OIIpaIbOByBaTH KiJibKa 3B’sI3aHUX 00’€KTiB (TAabJNIlb, 3alUTiB) OJHOUYACHO.

CTBOpPEHHA1 MPOCTOro 3anuTty

CrBopuTu 3amuT y cepemoBuilli Access Mo:KHa 3a jgormomoror MancTtpa
3anuTiB abo KoHcTpykTopa 3anuTiB. OcrarHi# crocib € 6iygbln yHiBepcaJIbHUM.
IITo6 cTBOPUTH NMPOCTUI 3AIMMUT 3a OIIOMOI'0I0 KOHCTPYKTOpa 3anuTiB, CJIin:
—
1) Bigkputu BrIanry CTBOPEHHA @ i Bubpatu KoMaHAy KOHCTPYKTOP
3anuTiB — BigKpueThcsa BiKHO BigobpakeHHs Tabnuui;
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§ 24. 3anuti Ha BMGIpKY AaHuX

2) mociaimoBuo BuOpaTu Tabuauiti (Mpeamety, YcniwHicTb, YUHi) i BBecTH ix
y 3aOMUT HATUCKAHHAM KHomku [donatu;

3) sakpuTu BiKHO — Bropi y BikHiI KoHcTpykTopa 3anuTiB (Cxema paHux
3anuTy) 3’ABJATHCA CIIMCKU MOJIB JomaHUX Tabaunb (puc. 24.1).
@hnmm \

MNpenmetn YcniwHicTb Y4Hi
* * *
1 . 1
g Konalpen ? KopOuiHkn 2/— ) KoquHﬂ
Hassallpen KoaYuHhsa Mpi3Buiye
Yuuntenb ad KoalMpen Ima
OuiHka Appeca
HataHap
(]
Mone:
Tabnuuysa:
CopTyBaHHs:
BinobpareHHs: [m] ] [m] [m]
Kputepii:
Ab6o:
Puc. 24.1
Huxkua vactTuHa BiKHa — bnaHk 3a-
nuty. ¥ 3anuci [Mone ciuix yBecTu imeHa
OJIiB, AKi IMOBMHHA MAaTHU ITiJCYMKOBa Ta- fone .
. 2
u moTpibHi TIOIIT HUX:
(i 11151 a00 TOTPiOHI AJIA HOIIYKY Oa Tabruus:  [EE—

) YV PAARY I'Igne KJIAIHYTU KHOII- CopTysarhs: |Mpeamer.Konlpen
Ky ¥ — BIIKPUETHCA CIIUCOK BigobpaxeHHs: |MpegmeTu.Hazeallpes
MOJIiB BUOPAHUX IJISA 3AIUTY Kputepii: |Mpeametn.yuutens
rabauns (puc. 24.2); Abo: yCI‘I?LUH?CTb.* '

2) KJaIHyTU HaA3BYy IOTPiOHOTrO II0- yeniHictb. KoaOUHkm

, . YcniwHicTb.MpizBuie
Jg — BOHA 3’ABUTHCA Y KJITHH- Yeniwmicts.Hassallpen
i, HHUKUYe 3’ABUTHLCA Ha3Ba Tab- YeniwHictb.OuiHKa
JNUIi, AKifl HaJeKUTDb Ie II0JIe YuHix
(3a morpebu y pagky CopTyBaHHA YuHi.KogYuna
YuHi.lpissuiye
MOJKHa BUOpaTH BUJI YIIOPAAKY- Vi iva
BaHHA). Y pAAKY BigobpakeHHs: Yani.Anpeca
aBTOMAaTHYHO BCTAHOBUTBLCS ITpa- Yuui.lataHap
mopenp (AKIIO0 MOro 3HATH, BMICT
penp (AKI ’ Puc. 24.2

TOJIS He BUBOAWUTUMETHCA B MiA-
CYMKOBi#i Tabuiri);
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Po3pin 3. Cuctemmn KepyBaHHA 6a3amu AaHuUX }

3) 1mepeliTu B HACTyHOHe IIOJie, e IMOBTOPUTH TaKi cami mii mus HacTym-
HOro moJsa (Ha puc. 24.3 mociaimoBHO BBemeHo moJjsa [lpisBuwe, Ima,
Hasgallpen, OuiHka);

4) mnepetitu Ha BKJanKy KOHCTPYKTOP, 1106 y BikHI 3anuTy 0yj0 BUIHO
maHeJIb iIHCTPYMEHTIB.

Mone: | MNpi3Buile Ima Hassallpep OuiHka
Ta6bnuus: | YuHi YuHi MpepmeTtn YcniwHicTb
CopTyBaHHA: | 3a 3pOCTaHHAM M
Bino6paxeHHsA: |Z] [Z[ IZI M
Kputepii:
Ab6o:
Puc. 24.3

A BUJIydeHHS IIOJIA i3 3aIUTy HOT0 JOCTATHHBO BUIIIUTH (KJIAIHYTH
HaJ HUM IIiCJA IIOABU CTPiJIKHT *) i marucuytu KJasimry Delete.

3anycK i 36epexXeHHA 3anuTy

Hia 3amycKy 3amuTy, TOOTO MOTO BiIKPUTTS B pPeKUMi TabauIli, moTpidHo

3anyck
Tabnuui HaTMCKaHHAM KHOIKHU Burnag

HATUCHYTU KHOIIKY 3anycK Ha cTpiuli abo mepeBecTu 3amuT y [logaHHA

Burnag
Ilicaa IOIbOT'O KHOIIKA BVIFJ'IH}J, IIepeTBOPUTHCA Ha KHOIIKY, HATUCKaHHA SAKOl

IPUBOJUTL A0 IIOBEPHEHHS B PEXKHM KOHCTpyKTopa. IloueproBe HaTuckaHHS
IINX KHOIIOK Oa€ MOJICJII/IBiCTI: OIlepaTHBHO IIeperidnaTr Pe3yJbTaTh BUKOHAH-
HA 3a0uTy. ¥ HAIIOMY BHUIIAAKY Pe3yJbTaTOM BUKOHAHHS 3alIUTy € TAOJIMILd,
HaBeleHa Ha puc. 24.4.

@ 3anutl \

MpisBuwe w Ima w| HasBallpeg w OuiHka w
BacunuiunHa AniHa IHpopmaTrKa 9
BacunuimnHa AniHa [eomeTpia 8
BacunuiumnHa AniHa Di3nka 7
Bnaciok Bnagncnas [eomeTpisa 10
Tynuia OmuTtpo Anrebpa 9
HemigoBa OnekcaHgpa leomeTpina 1
OemnpoBa OnekcaHgpa Ximia 8
Honrept PomaH Anrebpa 10

Puc. 24.4
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3BepHITL yBary Ha Te, IO 3aOUT
copMOBaHO i3 BUKOPUCTAHHAM TaHUX 36epexeHHs
i3 Tpbox 3B’s3aHUMX TAGAUIB: Y4Hi, [pen- IM'a 3anuTy:
MeTy i YcniwHictb. | KypHan |

A 30epeskeHHA 3aNUTy ITPOIIOHY-

eTbcs HasBa 3anuTl, 3aMmicTb AKOI cJif OK || Cracysarn |

yBecTu mnOoTpiObHY Ha3By (TyT KypHan)

Puc. 24.5

i marucuytu KHOnKy OK (puc. 24.5).

3anuT i3 napameTpamu

3anuT i3 mapameTrpaMu HaJae KOPUCTyBauy AOAATKOBI MoKJymBocTi. Ha-
OPUKJaM, IIepel] BUKOHAHHAM 3alUTy MOKHA BBECTHU IIPi3BUIIE, 3a AKUM Oyme
3MiMCHEHO ITOAAJIBINUI IIOIIYK.

1)

2)
3)

A mboro morpidHo:

BiAKPUTH HaABHUI 3allUT y PEXKUMi KOHCTPYKTOpa; y bnaHk 3anuty
B mOTpiOHOMY moJii B paAaKy Kputepii BBecTH TeKCT y KBaJpaTHUX
nyskkax (mampukian, y mouti [lpisBuwe B 3ammci Kputepii 3anucatnm
[BBepiTb npisBuwle]);

YMOBU Bifj0OpPY MOXKHA BCTAHOBJIOBATHU 32 MACKOIO, KiJTbKOMAa MOJISAMU
(mampurian, MNpizeuwe ta ImA) abo Joriuxoio omepariiero A6o;
BIIKPUTH 3alIUT, HATHUCHYBIIN KHOIKY 3anyckK;

y miaJIorOBOMY BiKHi, IO 3’ABUTBHCS, YBECTH 3HAUEHHS IIapaMeTpa
(manpurian, Jonrept) i HatucHyTn KHOONKy OK — mimcymkoBa Tab-
JIUIS MiCTUTUME 3alliCH, fAKi BiAIIOBiZaioTh 3aJaHUM IIapaMeTpaMm
(puc. 24.6).

J MpisBuwe w Ima w| Hasallpen v OuiHka w
| | Boarept PomaH Disnka 9
Jonrept PomaH Anre6pa 9
Honrept PomaH Anrebpa 7
Honrept PomaH [eomeTpin 9
Jonrept PomaH Anre6pa 5
Honrept PomaH Anrebpa 10
Puc. 24.6

IITo6 ckacyBaTu BBeIeHHS MapaMeTpiB, MOTPIOHO B pPeKUMi KOHCTPYKTOpPA
OUYNCTUTHU PAJLKU 3 Kpurepiamu Kpurepil.
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@) MNutaHHA pnA camonepeBipKu
1. JI1d 40oro BUKOPHUCTOBYIOTBHCS 3AITHTH?
. Yum 3anutu BigpisHAOTHCA Big ¢GiabTpis?
SK cTBOPUTU IIPOCTHI 3AIIUT?
Axi KomaHAM CiIy»KaTh IJIA BiAKPUTTS CTBOPEHOrO 3AIIUTY?
dAx 36epertu samuT i3 mOoTpiOHUM imMeHem?
. §Ix cTBOpIOIOTH 3amUT i3 mapamerpamu?

@) Bnpasa 24

Eq% Pp  IomaTu HOBe mOJIE, JOIMOBHUTH TAaOJIUII0, CTBOPUTH IIPOCTUMN 3AIIUT.

ouhwWN

1) 3aBanrtaxre i3 BaacHol manku B[ Knac.

2) Y rabauiio YcniwHictb micaa Haseallpep momaiiTe mosie [Jata (Tum —
[ata/uac, dopmat moast — KopoTkuin dopmaT gatv, o00B’sI3BKOBE 3a 3pas-
KoM (puc. 24.7)).

B Yeniwnicts \

KopOuiHkn w MpisBuwe w | Hasgallpegw OuiHka w Oata w
1| Donrept Di3nka 9 20.03.2019
2 | Demunposa leomeTpis 7 21.03.2019
3 | Bnactok leomeTpisn 10 21.03.2019
4 | Bnactok Ximia 7 22.03.2019
5 | DemunpoBa Ximis 10 21.03.2019
6 | KyumaH Anre6pa 10 19.03.2019
Puc. 24.7

3) Komaugoro KonioBat — BcTaBuTK momosBHITEH Tabauifo o 20 sanucis
(npisBuIia i mpegMeTH 3aJUIIMUTHA 0€3 3MiH, JATH Ta OIiHKU 3aMiHITH
HOBUMU 3HAYEHHIMU).

4) CTBOpPITH y PEKUMi KOHCTPYKTOpPA HPOCTUH 3amUT Ha 0asi Tadauib
YuHi, Mpegmetn, YcniwHictb. BHecits y Omank samuty mosas [1pissuiue,
Ima (o6mupBa mossa 3 Tabsmii YuHi), Hasgallpen (i3 Tabawuii Mpepgmetn),
OuiHka (i3 TabmauIi YcniwHicTb).

5) 3amycTiTh 3anuT, HeperyIAHLTe Pe3yIbTaT i 30epe:kiTs i3 HasBoIoO MKypHan.

6) [omaiiTe M0 3aIUTy KPUTEPil AJA BigOOpPy OIiHOK, OiJbIuX HixK 6 O6a-
aiB. IlepesipTe poboTy samuTy. 3akpuiiTe mporpamy Access.

{I? Komn’toTepHe TecTyBaHHA
BukonatiTe TecToBe 3aBHaHHA 24 i3 aBTOMAaTUYHOIO

°
m IIepeBipKoI0 pesdyabTaTy Ha cairti interactive.ranok.com.ua

i
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25, O6uncienHs B 3anuTax

PosriismemMo Ha IpPUKJIagax CTBOPEHHS 3alUTy: IPO KiJbKICTH OI[IHOK;
IJIs OOUMCJIEHHS CcepefHbOro 0aiy; AJs Bimbopy omimok Ha 10—12 dais.

(1) CTBOPMMO 3aIlUT MPO KiJBKICTh OIiHOK, OTPHUMAHUX KOMKHUM YyUYHEM
3 KOKHOTO mpeamety. [yia mporo moTpibHO:

—
1) Bigkputu BrIanrky CTBOPEHHA &E i BubGparu xKoMaHy KOHCTpyKTOp

3anuTiB — BiAKpueThCcA BiKHO BigobpaxeHHA Tabnuui;

2) pmomatu moTpiOHI Tabauii (TyT lNpegmetn, YcmiwHicTb, YUHi), 3aKpuTu
BikHO BinobparkeHHA Tabnuui;

3) y bnaHk 3anuTy mocaijoBHO BBeCTH HAa3BU IOJIB (TyT YuHi.llpi3BuLle;
YuHi.lma, MNpeametn.Ha3zgallpeg; YcniwHicTb.OUiHKA);

4) wHa cTpiuni HaTHCHYTU KHONKY [ligCymku z — y OJIaHKY B3amutry
3’ABUTHCA HOBUI pAmOK [ligcymoK 3i s3HaueHHAM [pynyBaHHA 3a AJsA
BCiX IIOJiB;

5) y mouti OuiHka BizxkpuTu crmcok [lincymok i Bubpatu B HBOMY KinbKicTb
(Count) — me (yHKIiIA a4 migpaxyHKY KIJIBKOCTI 3ammcis;

6) BUKOHATU 3AIUT i BOEBHUTUCH, II[0 B IiICYMKOBIill TaOJUITL IJId KOMXK-
HOT'O YYHS BU3SHAYAETHCA KiJBKICTH BCiX Omep:KaHMX HUM OIIiHOK.
IIromy mousto Oyzme aBToMmaruyHo HamaHo im’ss Count_OuiHka (puc. 25.1);
1100 3MiHUTU 3aMTPOIIOHOBAHY HA3BY II0JIS, TOTPIOHO TIEPEUTU B PEIKUM
KOHCTPYKTOpPA, BUMIINUTKU B OJaHKY 3anuTy moJe OuiHKa i HaTuCHyTH

KHOIIKY APKyLl BNacTMBOCTEN Ha cTpiumi (puc. 25.2);

= ApKyLw BnacTMBocTen

7 Bf Imena Tabnuup
MapameTtpu ‘
@ KinbkicTb \ Mokasaru abo cxosaty L v
ApKyLL BRacTMBOCTEN X

lMpisBuLle w Ima  w|Ha3gallpep w| Count_OuiHKa w . )
Tun BugineHoro enemeHTy. BnactusocTi nons

fynuii AmnTpo Anre6pa 1 3aranbHi  [ligcTaHoBKa

HemnpoBa | OnekcaHppa | leomeTpis 2 Onuc
o Dopmar nons DikcoBaHuin
emupoBa | OnekcaHgpa | Ximia 1
A A aly Yncno pecatkosumx 3Hakis |0
Jonrept PomaH Anre6pa 3 Macka BBegeHHs
Nignuc KinbKiCTb OLiHOK
Puc. 25.1 Puc. 25.2

7) y BiKHI 3aranbHi, 1m0 BigKpmeTbcs, y 3ammci liannc ysecTu HOBY
Ha3By (TyT KinbKicTb OLIHOK);
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8) BUKOHATHU 3amOUT, IMO0 IIEePeCBiAUUTHUCSH, IO II0JIe Ma€ IMONHO BCTa-
HOBJIEHY HAa3BY;
9) 30eperTu 3amuT i3 MOTPIOHUM imMeHeM (HampukJazm, KinbkicTb).

1) BigkpuTu 3anuT (HanpukJjaan, KinbkicTb), mepeiiT B PesKUM KOHCTPYK-
TOopa, Jomatu B bnaHky 3anuty e oxHe mose OuiHKa; AKIIO HEMAae PA-
kKa [ligcymok, Ha cTpiulli HATHMCHYTU BiAIIOBiIHY KHOIKY;

2) B ocmannbomy moxni OuiHka BimkpuTm crnucok [ligcymok i BubOpatu
CepegHe (Avg) — ODYHKIIiIIO JJId HMiIpaXxyHKY CepegHbOT0 3HAUEHHS;

3) HaTUCHYTH KHOIKY ApPKyLl BNacTUBOCTEN; ¥ BikHi ApKyLll BnacTMBOCTEN
yBectu: Qopmat — QikcoBaHui, KinbkicTb 3HakiB nicna komn — 1, [lig-
nuc — CepepaHin 6an;

4) 3BamycTUTHU 3aMUT, IIEPECBiAUNTHUCS, II[0 IOJEe Ma€ BCTAaHOBJEHI HAa3BYy
i Bmict (puc. 25.3);

Mpi3BuLe w Ima w| Hasgallpeg w | Count_Ouivka w| CepegHiii 6anw
fynun OmuTpo Anre6pa 1 9,0
HOemnposa OnekcaHppa [eomeTpina 2 9,5
HOemnpgosa OnekcaHppa Ximin 1 8,0
Honrept PomaH Anre6pa 3 7,7

Puc. 25.3

5) sbepertu 3amuT 3a JOMOMOTOK KoMaHAW 36epertu fAk.. (imakime sa-
MiCTh HASIBHOTO 3aIIUINEThCS HOBUI 3AIIUT).

p> BukopucraHHA KomaHau 36epertu fkK...
I3 komauzmor 36eperTu fK... o3HaioMuMocs AokJgamHime. Orike, TabIUIA,
AKY 30uparoThCA IepeiiMeHyBaTH, 3aJauIlliaeTbed y BikHi. [laui:
1) Biaxpurtu Braanry Pain; KIamHyTH KoMaHLy 36eperti sk — mpaso-
py4 3’SBUTHCSA HOBUII BUIVIA BiKHA;
2) BuOparu 36epertii 00€KT Ik — IIpaBo-
pyY 3’IBUTHCS HOBUII BUTJIS[ BiKHA;

3) KIAMHYTH KOMAHLY 36€pertn Ak — [l L=
3’SIBUTHCS BiKHO 36epexeHHs 36epexeHHa ob’ekta "3anuTl" B:
(puc. 25.4); | Cepenre |
4) vy BiKHi 3aMmicTb IPOIIOHOBAHOI Ha- Ak
3BM B3aIUTy BBECTU BJACHY (TyT |3anv|T; m
Cepeate); OK || CkacyBaTtu |
5) HartucHyTH KHOOKYy OK — y moJi Yci
00'€KTV Y 3aTOJIOBKY 3anuUT 3’IBUTH- Puc. 25.4

CsdA Ha3Ba 36epe>}ceHor'o 3aIInuTy.
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ﬁ BigMiHHUKM \

_| Mpi3Brwe w | Ima w| Ha3gallpen v OuiHka w

| PomaH Anre6pa 11

HOemnposa OnekcaHppa Ximia 10

KyumaH Bnagucnas Anre6pa 12

ApoLeHko Lap'a IHpopmaTuka 10

BacunuwmnHa AniHa IHbopmaTrKa M
Puc. 25.5

CropucraeMocs paHillie CTBOPEHUM 3aIllMTOM, 3HABIIIM BCTAHOBJIEHI YMOBU
BifiOOpPY 1 BCTAHOBUBINIM HOBY YMOBY >9 nis mosa OuiHka. Ilas mporo coifm:

1)

2)
3)
4)

BigKpUTH 3anuT (Hanpukrjaaz, KypHan) y pesxuMi KOHCTPYKTOpa; 3HA-
TH BCi YMOBHU BiZ0Opy, AKIIO BOHU €}

y croBruuKy OuiHKa B moje Kputepii BBecTu ymMoBYy >9;

3aIlyCTUTHU 3aIlUT, YIEBHUTHUCA B NPABUJIBHOCTI 1100 poOOTH;

3a OIIOMOTOI0 KoMaHIu 36epertu fK.. 30epertTu 3amuT i3 HOBUM ime-
HeM (HampukJjaam, BigmiHHMKK).

3ara/sbHi BigOMOCTi NpO MOBY CTPYKTYPOBaHUX 3amnuTiB

IITo6 orpumaTtu gmaHi 3 0asu MaHUX, BUKOPHUCTOBYETHCS MOBAa CTPYKTY-
poBanux 3amutiB (SQL) — KomIr’foTepHa MOBa, IO HaraAye aHIIIHCHLKY, aJe
BUKOPUCTOBY€eThbCA B mporpamax BII.

Moy SQL BakJImBO 3HaATH, 00 caMe HEI BUKOHYIOTHCSA BCi 3amuTu

B Access.

3aIluTH,

Posyminua npuHmunie podoru SQL gomomarae cTBOPIOBATU CKJIATHIIITL
a TaKOMK IIOJIETIIIY€ BUIIPaBJE€HHS B3alUTiB, IKi IIOBEpPTAOTH HeIpa-

BUJIbHI pe3yJIbTaTH.

SQL gae 3mory mpaifoBaTH 3 HabopamMu (axTiB i 3B’A3KaMU MiK HUMH.
ITomibHo M0 GaraThox KoMIr'toTepHHX MOB SQL — Ie MisKHapOmHUII CTAHIAPT,
BU3HAHUI opraHaMm craumaprtusarllii, Takumu Ak ISO i ANSI.

- MuTaHHA AnA camonepeBipku

1.

ouVAWN

SK MOKHa CTBOPUTHU 3AIIUT IIPO YCIIIIIHICTh YUYHIB?
fAxe mpusuauenns mae ¢yHKIia Count(KinbkicTb)?
SK mpoBecTu oOUMCIEHHS cepenHboro 6aja?

SfIke mpusHauenHHa xomaHau 36epert fk..?

fxe mpusnauennsa mae ¢dyukruia Avg(CepeaHe)?

fAx cTrBopuTH 3amuT AJA Bigbopy BiAMiHHEX OIiHOK?
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Po3pin 3. Cuctemn KepyBaHHA 6a3amu faHuX }

@) Bnpasa 25

1)
2)

3)

4)
5)

6)

CTBOpHUTH 3aIIUTH IPO KiJIbKiCTh OI[iHOK, OTPUMAHUX YUHSIMH, CEPEN-
Hill Ta HaWBUINMWHA 0aJIyd YCIIiIITHOCTI.

Iz BiacHoi manmku 3aBanTaskte Bl Knac.

CTBOpPiTHP HOBUII 3aIUT IIPO KIJBKICTH OI[iHOK, OAEP:KAHUX KOMKHUM
yuHeM. 3alyCTiTh 3aIIuT, 30epeKiTh iioro 3 imemem KinbKicTb.
Bigkpuiite sanut KinbKicTb, momaiiTe HoBe moJie OuiHKa i cTBOPITH 3a-
OUT OJis1 OOUMCJIEHHSI CepeaHBOro OaJia. 3amycTiTh 3aluT.
Komamporo 36epertn sk... 30epe:xiTs 3anuT 3 imenem CepefHe.
Bigxpuiite sanut »KypHan, cTBOpPiTh 3anuT IJid BigOOPY OIiHOK, 0ijb-
mux HixK 9 6anaiB. 3amycTiTh 3amur.

Komaupgoro 36epertu sk.. 30epexiTs sanut 3 imemem BiamiHHuKK. 3a-
KpuiiTe mporpamy Access.

? Komn'loTepHe TecTyBaHHA
- Buxonaiite TecroBe 3aBmaHHS 25 i3 aBTOMATHYHOIO

N
ﬁ‘;ﬁ TepeBipKoI0 pe3yabTaTy Ha caiTi interactive.ranok.com.ua

g

P> MpakTuyHa pobota 4. CTBOPEHHA Ta OMNpauloBaHHA Tabauub

MpakTu4Hi poboTH

6a3u gaHux

3aBAaHHA: ctBOpuTHU 6asy maHux Lkona 3 Tabauravu Knacu, YuHi, MNMpegmetn

i YcniwHicTb Ha mpuKJIaAi ¢cBOro HaBUAJBLHOTO 3akJjaany. Hamarrry-
BaTH IIiJCTAHOBKY TEKCTOBUX NAHUX 3aMiCTh UMCJIOBUX KOIiB.

P> MpakTnyHa pob6ota 5. PinbTpyBaHHA AaHuX. CTBOPEHHA 3anuUTIB

y 6asi gaHux

3aBaaHHs: BUKOPHCTOBYIouM 6ady maunux Lllkona, cTBopeHy mig uac BUKO-
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HaHHA OPAaKTUYHOI poboTu 4, BUKOHATH (DiIBTPYBaHHSA AAaHUX.
CrBopuTH ¥ 30epertu 3anuT 3a ()OPMOIO, 3aIIUTH Ha BUOIPKY 3a
3alaHUMU KPUTEpiAMHU BimzOopy.
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PO34IN 4
MY/ZIbTUMEAIMNHI
TA TINEPTEKCTOBI 4OKYMEHTHU

<source src="V
<track sre="vi
J-dnflu1t>

| </video>
</center>
<big><p align=r
</body>
. </html>
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MOBTOPKOEMO

3 ypokiB iHGOpPMATUKY BU BiKe BHAETE, IO MYJAbMU-
Mmedia — 1ie TOETHAHHS HOBiOMJIeHb, IIONAHUX Y Pi3HUHA
croci0, Ta BUKOPHUCTAHHSA PiSHUX IPUCTPOIB AJA iX Bif-
TBOPeHHA. [[J11 BBe/leHHA B KOMII'IOTE€D MYJbTUMEIiTHUX
IaHUX A0 HBOTO IIPUEAHYIOTH TaKi 308HiWLHI npucmpoi,
AK MiKpo(oH, cKaHep, BiJeokamepa Ta iH., I BUBEJIEH-
HS — MOHITOD, IPOEKTOP, HABYIITHUKM, IIPUHTEP Ta iH.

MynsTuMenifini maTepiajiyu MOKHA PO3MIIITyBaTH He
JIAIIe Ha JOKAJLHOMY KOMII'IOTepi, a i y mepe:xi IuTep-
HeT. SIK Bimomo, HalmomyaApHiImuM cepsBicom IHTEpHe-
Ty € Bcecsimua nasymurna (WWW — World Wide Web),
0 MiCTHTH JOKYMEHTH, MOB’SI3aHi TineprocuJIaHHIMU.

s Toro o0 oTpuMaTH TillepTeKCTOBUMN IOKY-
MEHT, OO0 TEeKCTy CJiJ momaTu po3MiTKy MoBoro HTML
(HyperText Markup Language — moBa pPO3MiTKU Timep-
TEKCTY) V BUIVISAI MO3HAUOK — mezia.

1. o rake mysabTuUMenia?
2. $Ixe obisamHamHA MOTPiOHE AJA POOOTH
3 MYJbTUMEIiMHUMHU MaTepiagamMu? Q
3. VY uomy mojasrae ocoOJUBICTH TimepTeKcTy? d N
4. $Ix mepeTBOPUTHU TEKCTOBUI JOKYMEHT Ha [ [ %
|

rimeprexkcroBuii?
5. IIlo rake HTML? | l I l;@

CyyacHul catim 30e6i1bwo2o € MybmMuUMeOIiHUM OOKYMEHMOM.
OnaHysaswu mamepian po30iny, 8u Hag4umecsa onpaybosysamu
MynemumeditiHi Mamepianu, po3miujyeamu ix Ha caimax, a Maxkox
niompumysamu i npocysamu enacHi catimu 8 IHmepHemi. }
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< § 26. CTBOpeHHA i1 aAMiHiCTPyBaHHA canTa. CUCTeMn KepyBaHHA BMiCTOM

26, CTBOpPEHHA M aaMIiHICTPyBaHHA cauTa.
Cuctemu KepyBaHHA BMICTOM
Beb-pecypca

CrpimMKe 30i7bIlTeHHA 00CATIB iH(OpMAIlii COPUSIIO CTBOPEHHIO BCECBIT-
HbOTO (200 ryI00aabHOr0) iH(QopMaIlliiiHoro npocropy. HeBig’eMHOIO Ta BasKJiu-
BOIO CKJIAJIOBOIO ITHOT'O IpPOCTOPY € Mepeska IHTepHer. Poamimieni B InTepHeTi
calTu yTBOPIOIOTH BcecBiTHIO IMaByTMHY — BeJHYe3HE CXOBHIIE iHdopmalrii,
IOCTYIIHOI MiJIbIOHAM KOPUCTYBaUiB.

@ Caint, abo BebG-canT (Bim amri. web — Meperka, site — Micie; miciie
B Mepeiki) — Ile CyKyIHiCTh Be0-CTOPiHOK, MOB’A3aHUX CIIiJIbHOIO
TEeMOIO U AOCTYIHUX IIiJl OTHUM JTOMEHHUM iMeHeM.

Ha BigmiHy Big 3BMUYafHOTO TEKCTY, IO MAae€ JiHIAHY CTPYKTYpy, BeO-
CTOPiHKM MiCTATh IOCUJAHHS Ha iHIMI MTOKYMEHTH, YTBOPIOIOUN MEPErKEeBYy
CTPYKTYDPY — rinepTeRCT.

amMepukaHcbkuii yuenuii Teomop Heabcom (pumc. 26.1),
mionep iH(MopMamiifiHuxX TexHojoriil. Moro HasmBaioTh
«IpyruM OaTbKOM» Timeprexcty (micasa BenriBepa
Bya).

Puc. 26.1

Etanu po3pobku caiita

Bu Bike o3HaOMMJINCA 3 OCHOBHMMMU CKJamoBuMu nyoOaikarmii. Caiir
€ pisHOBHIOM eJIeKTpOoHHOI myOJikailii. I'osoBHe, 10 BiApisHse caiiT, — Im0-
Tpeba B MOJAJBIIIOMY PO3BUTKY, TeXHiUHi# Ta iHGopMmartitiniii migrpumiii. 3Bu-
YalHO, KOYKEH CaliT Ma€ CBOI OCOOJMBOCTI.

OcHOBHIi eTanu po3poOKU OYyIb-AKOT0 caiiTa MPUOJN3HO OJHAKOBI.
1. Bubip temu

2. MAaHyBaHHA CTPYKTYpM caiita

3. Po3po6ka ausaiiHy caiita

4. KoHCTpYIOBaHHA caiTa

5. HanoBHeHHA caiiTa BMiCTOM (KOHTEHTOM)

6. TecTyBaHHA caiTa

7. Ony6siKyBaHHA caifTa

8. O6c/1yroByBaHHA caiTa

VVVVVVYVYY
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Po3pin 4. MynbTumepiiHi Ta rinepTeKCTOBi JOKYMEHTH }

IcuyroTh Taki crmoco0u KOHCTPYIOBAHHS caiTa: BJIACHOPYYHA PO3POOKa,
o mepenpbavae BoJOAiHHs MoBo0 HTML i mesxuMuy iHIIMMM TeXHOJIOriAMMU,
Ta BUKOPHCTAHHS IIEBHOI CHUCTEMU KEPYBaHHS BMiCTOM.

Bubip croco0y KOHCTPYIOBAHHS caiTa 3aJIeKHUTh Big 0ararbox UMHHHUKIB:
MeTH CTBOPEHHS caiTa, (h)aXOBOI'O CKJAIy PO3POOHUKIB, 610/19{ce'ry Ta im.

skuTh Google, mpu3HAUEHO AJA BeNeHHHA 6110r‘113. Kopucrysauy
Blogger He moTpiOHi riuboKi 3HaHHS 3 BeO-po3pobkKu. Ilparrio-
ouM y BikHi Opaysepa, Mo:KHa poaMmiinyBaTu B IHTepHeTi Biac-
Hi MaTepiaju, OTPUMyBaTU KOMEHTapi BiJ umTauiB OJIOTY TOIIO. Puc. 26.2

KonekTtuBHa po3pobka caita

CafiT i3 HeBeJIMKOIO KiJIbKiCTIO CTOPiHOK i 00Me:KeHUM KOHTEHTOM ITiJIKOM
MOXKe PO3pPOOMTH OJHA JIIOAWHA, OCOOJIMBO SKINO AKTUBHUN PO3BUTOK caiTa
He mepegbavaeThes. IIpoTe HajJ BeIUKUMU cadiTaMu 37e0iJbIITOr0 IPAIIOI0Th
KOMAHJIOI0, PO3IOMiIAIUN, XTO AKY YaCTUHY POOOTH BUKOHYBATHME.

e moTpeba B pisHux (axiBIgX: 3 HATTMCAHHS TEKCTY, MiATOTOBKU rpadiuyHOro
marepiany (pororpadii, eemMeHTH qU3aMHY TOIIO), IPOEKTYBAHHS CTPYKTYPHU
caiita, BepcrauHsa crTopiHok (HTML, rexnosoris CSS), BeG-porpamMyBaHHSA
(moBu JavaScript, Python Ta iH.), HamoOBHeHHA 0a3u JaHWX, TECTyBaHHA.

Heari yyacCHMKM KOMaHIM MOYKYTh BUKOHYBaTHU KinbKa (GpyHKIii. I HaBma-
KU, IO OKpeMHuX Po0iT MOKYTEL 3ajiydaTHucs Oijbllle HidK OOUH BUKOHABeIb. Ilic-
s 01'Iy6JIiI-CYBaHHH caliTa XTOCh MOK€e IIPOJOBKUTH po6o'ry 3 TIOr0 TiATPUMKU.

Be U rpagiuHe HAIlOBHEHHA no'rpe6ye TOCTiMHOTO AOOIpAaIIOBaHHA, aliKe
indopmaris mpo HAAXOMKEeHHA HOBUX TOBAapiB Mae€ 3’ABJISATUCSA OIEPATUBHO.

Cuctemu KepyBaHHA BMIiCTOM cauTa

Bu maBumincA KOHCTPYIOBATH CAWTH 3 BUKOPHCTAHHAM OHJIANH-CHCTEM.

OszmaiioMmuMocs 3i crerniaJbHUMU IpOorpaMaMy — CHCTeMaMU KepyBaHHS BMic-
Tom (CKB).

® Cuctema kepyBaHHA Bmictom (aurmi. CMS — Content Management
System) — 1ie mporpaMHU KOMILIEKC, SKUU 3a0e3euye AOCTYI KO-
o puCTyBaua o pecypciB caiita (Be6-CTOPiHOK, 0a3u JaHUX Ta iH.) i BuU-
KOHAHHA PiBHUX omepalliil (3MiHIOBaHHSA, BUJAJEHHSA, 3aXUCT TOIIIO).
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< § 26. CTBOpeHHA i1 aAMiHiCTPyBaHHA canTa. CUCTeMn KepyBaHHA BMiCTOM

Icaye Gararo CKB, axi BigpisasioTca omHa Bix omuol mabopom 3acobis,
AK1 oTpuMyioTh aAMiHicTpaTop calita Ta kopuctyBaui. Ilpuxiaagamu CKB
e Moodle, WordPress, Joomlal, MediaWiki, OpenCart, SocialEngine.

Ho ¢yuxuiit CKB maje:xarTh HaJaHHA KOpPHUCTyBauy iH(opwMmailiii y Bu-
TVISOi, 3PYYHOMY IJIs BUKOPUCTAHHSA, 3ac00iB AJIg iHAMBIAYaJbHOI Ta CHiJIBHOI
pobGoTu Hajg BMiCTOM i 1151 KepyBaHHA HUM (30epiraHus, 3aXHUCT TOIIO).

Posriiaremo ocHOBHI ocobamBoOCTi meAKux momysuapHux BiapHUX CHB.

Moodle (amri. Modular Object-Oriented Dynamic Wil

Learning Environment — MoxyibHe 06’€KTHO-OPi€HTOBaHe m(@,@@
IVHAMiYyHe HaBYaJbHE CepeloBuUIle) — maTdopMa IJIA CTBO- Puc. 26.3
PeHHs pisHOMaHITHMX HaBUYaAJLHUX pecypciB (puc. 26.3).

Caiit mpoekTy: https://moodle.org/. Ha crtopiHui https://moodle.net/sites/
index.php?country=UA MoKHa TeperasHyTU CINCOK YKPaiHCBKUX PecypciB, AKi
rpyuryoorbesa Ha Moodle.

Moodle mosBoJise BuuTeaAM i YUYHAM e(EKTHBHO OpraHi3yBaTH CILiJIbHY
OisJIBHICTE: IOJs YYHIB — IiJIoJ00OBMI MOCTYH OO0 HaBYaJbHUX MaTepiajis
pPisHUX TUMIB, IIeperyiaA] pe3yabTaTiB TeCTyBaHH:A, CHIIKyBaHHA (uaT, GopyM,
ceMiHap Ta iH.); AJIA BUMTEJNIB — MOJKJIUBICTH PO3POOJATH IUCTAHIIINHI Kypcu,
poaMinryBaTu Ta OIIEPATUBHO 3MiHIOBATH HaBUYaJIbHI MaTepiayiu, CIigKyBaTu
3a OiAJBHICTIO YUHIB TOIIO.

MediaWiki pospob6ero cmertiaabao A Bikinegii, mpore BoHa e 3
BUKOPHUCTOBYETHCA Ha OaraTbox caiiTax, AKi IpaIiolTh 3a TeX- [E @ i]
HoJoriero «Biki» (puc. 26.4). -

Ha mifi mmatgopmi moOymoBamHo i caliT caMoro IPOEKTY MediaWiki
MediaWiki (https://www.mediawiki.org/wiki/MediaWiki). Puc. 26.4

Biki-caliT mos3BoJsifge KopucTyBayaM JOBiJILHO 3MiHIOBATH 3MiCT
® CTOpiHOK y BikHi Opaysepa.

(5 ) Yropi KoxxHOI cTopinku Bikinefii i 0is1 KOKHOro miJ3arojoBKa € IIOCUJIAH-
Ha Peparysaty ab6o peg. (puc. 26.5). fIkimo fioro KJamHyTH, TO CTOPiHKA
mepeiifie B peXXuUM pemaryBaHHs. Ilicas 1[bOro cirii BHECTH BUIIPABJIEHHS
¥ kjIamEyTH KHOIKY Onybnikyeatu 3miHW.

Cropivka A OGroBopeHHsi =~ Uutatn = HenepesipeHi 3MiHI1 Peparysatu Peparysatu kog lle v

Iarepuer [1pea pen. o

Marepian 3 Bikineil — sinbHOT eHUMKnoneair.
a o

Puc. 26.5
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Po3pin 4. MynbTumepiiHi Ta rinepTeKCTOBi JOKYMEHTH }

Joomla! (puc. 26.6) mo3BoJisie CTBOpPIOBATH Ta IIiATPUMYBATHU Haii- -
pisHOMAaHITHIMII ca¥iTu: Bijg caWTiB-BiBUTIiBOK [0 BEJMKUX KOpIOpa- %&
TUBHUX CAWTiB, iHTepHeT-MarasuHiB, iHTEpHET-IOPTAJiB ToIrmo. Taxa 6/
THYYKIiCTL JOCATAETHCSA 3aBASKMN BEJUKill KiJbKOCTi BHOIPKOBUX MO- Puc. 26.6
IyJIiB, AKi MOKe BUKOPHCTATH PO3POOHUK caiiTa.

AaMiHiCTpyBaHHA canTa

Carit B IuTepHeri moTpebye aamMiHicTpyBaHHA — MOAAJIBIIIO] TeXHIUHOI Ta
indopmarniiinoi miaTpumku. Takuii cynposif sailicHioe adminicmpamop caiima.

AnmimicTpyBaHHA caiiTa, mooymoBamoro Ha ocHoBi CKB, i3 Texmiumoi
TOYKHU 30Dy € MOPiBHAHO IPOCTUM, OCKiJIbKM He MOTpeOye BijJi BUKOHABILA CIIe-
miaapHOI miaroroBku. IluM MolKke 3aliMaTucA HABiTH BJIACHUK camiTa.

Brim, AKmIo caiiT BigBigye 6arato KOpHUCTyBauiB i € 3aco0u mJisi iXHBOT'O
cuiskyBauHA ((POPYyM, TOCTHOBA KHUTA TOINO), TO MOYKe 3HAJOOUTHUCS TOIIOMOTa
Mmodepamopa caitima. Ha HBOTO TTOKJIAIAETHCS POOOTA 3 KOPUCTYBAIbKUM BMi-
croM (TIOBimoMJIeHHAMU, (haiiiaMu), CTeKeHHS 3a JOTPUMAaHHIM KOPHUCTyBaua-
MU KYJIbTYPHU CIiJKyBaHHS, aBTOPCHKUX IIPaB TOIIO.

@) MNutaHHA A/nA camonepeBipKu

. OnuiiTe eramu Po3poOKU caiira.

AKi € cmocobu KOHCTPYIOBaHHSA caiiTa?

Axi gaxisii 6epyTh yuyacTh y po3poOIri caiita?

Axi ocHoBHI QynKIii CKB?

Hasgenits npukaagu CKB.

. Ywuwm BimpisHsoTbCcsa 000B’A3KM aaMiHicTpaTopa i mMomeparopa caiita?

oOUVBAWN=

@) Bnpasa 26

@;ﬁ PP CrBopuTH TEKCTOBMI NOKyMeHT BnpaBa26 mis ¢hopMyBaHHSA 3BiTY IIPO

BHKOHaHHSA BIIPpaBMH.

1) 3Bmangite B IHTepHeri caiiT, Ha AKOMY HAJAIOTHCS MOCJYTUd OE3KO-
IIITOBHOT'O XOCTHHTY. SalMIIITh ¥ JOKYMEHT aJpecy caiiTa Ta OCHOBHi
XapaKTePUCTUKU XOCTHUHIY (00CATr MMCKOBOTO IIPOCTOPY IJis caiiTa,
HaABHICTL 0E3KOIIITOBHOTO JOMEHY, HaABHICTHL pPeKJaMH’ TOIIO).

2) Ony6aikyiiTe IOBiOMJIEHHA 3a JOIOMOTOIO cepBicy Blogger:

a) sapeecTpyiiTecs Ha caliTi google.com.ua (a6o yBifimiTh, mim cBoim
00JIIKOBUM 3aIICOM);

0) mepeiifiTh Ha CTOPiHKY www.blogger.com i cTBOpiTh 60T i3 Ha3BOIO
«Be0-nu3aiin»;
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< § 27. MoBa po3miyaHHA rinepTeKCTOBOro JOKYMeHTa

B) CTBOpPITHL y 01031 moBimomienus Ha Temy «CTBOpeHHs Ta aaMiHi-
cTpyBaHHA caiiTa. Peduekcisg», y SKOMY HAIIUIIITL YOTHUPU-IIICTH
peveHb PO Te, IO BU Mi3HAJHCA 3 MaTepiasy maparpada;

) HaZILIITHL MOCWUJIAHHS HA CTOPiHKY 3 IIOBiJOMJIEHHAM Ha aapecu
OJHOKJIACHUKIB Ta BUUTEJI.

(1? Komn’toTepHe TecTyBaHHA
. Buxomnaiite TecToBe 3aBHaHHA 26 i3 aBTOMATUYHOIO

o
W IIepeBipKOIO pesyabTaTy Ha caiiTi interactive.ranok.com.ua

2/, Mogsa po3smiyaHHA rinepTeKCcTOBOro
AOKYMEHTa

3 ocHOBAMU MOBHU PO3MiUaHHS TillePTEKCTOBUX JOKYMEHTIB BU 3HANOMIUI-
auesa B 9 Kiaci. 3ramaemMo, IO OPUHIIUIN i1 BUKOPUCTAHHS IIOJIATAE B TOMY,
IO 10 IPOCTOTO TEKCTY AOAAIOTHCA MIiTKHU (Term), Ki BUBHAYAIOTH CTPYKTYDY,
BUTJIAL i (PYHKI[IOHYBaHHA OKPEMUX €JIEMEHTIiB JOKYMEHTa.

Tern Tta aTpubyTn

Teru 3amuCyIOTh Vv AYsKKaX <> (BHAKU «MeHIIe» i «bijbIirie») MaauMu abo
BEJIMKUMU aHIVIificbKuMU JiTepamu. [loMunkoBuMu TeraMm Opays3ep HEXTYE.

HesAri Teru € mapHUMH, TOOTO CKJIAJAIOTHCSA 3 BiIKPUBAJIBHOTO W 3aKpU-
BaJILHOT'O TETiB: <em>..</em> — Ter IJid BUJIJIEHHA TEKCTY.

Teru MOXyTh MaTH aTpubyTH, IO AO3BOJAIOTH KEePyBaTU BUTJIAIOM [I0-
KyMeHTa. ATpuOyTHy 3alUCYIOTh V BiIKPUBAJIBHOMY TETrOBi IicJs HasBU Tery Ta
BiIOKpPEMJIIOIOTh TIponycKamMu (OuB. Aaji Ter meta). AKimo sHaueHHs aTpuOyTa
MiCTUTBH IIPOIIYCKU, TO HOro OOOB’sISKOBO OepyTh y JIAIIKU.

TekcT i3 TeraMu MoKe PO3TAIIIOBYBATHCA AOBiJIbHO: po30uBaTHCA Ha ab3a-
1, BUAiIATUCA BimcTrymamm Toimo. Ilig uac meperisany B Opaysepi mum Oynae
3HEXTYBaHO, a BUIJIAJ TOKYMEHTAa BU3HAUATUMETHCA TiJIBKUW TEraMU.

P> Tern cTpyKTYypU AOKYMEHTA

<html> Mouatok HTML-goKymeHTa

<head>...</head> MoyaToK i 3aKiHYeHHA 3arofloBKOBOI YaCTUHN [JOKYMEHTa
<body>...</body> MoyaToK i 3aKiHYEHHs Tina JOKYMeHTa

</html> 3akiHyeHHA HTML-goKkymeHTa
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Po3gin 4. MynbTumegiliHi Ta rinepTeKCToBi JOKYMEHTU }

Y 3arosoBKOBili yacTWHi PO3MIMNIyIOTH cIy:KO00BY iH(poOpMAaIio, AKa He
npusHaueHa AJis BUBEIEeHHS B poOOuUOMYy MOJIi BiKHa Opaysepa:

<meta charset="utf-8">

KopyBaHHS, BUKOpUCTaHe Mpun 30epeXkeHHi JoKyMeHTa. MoXnuBi
3HauyeHHA aTpubyTa charset: utf-8, windows-1251 Towo

<title>...</title>

Ha3Ba foKyMeHTa, fika 3'ABUTbCA B 3arosioBKy BikHa Gpaysepa

P> Tern CTPYKTypyBaHHA TEKCTY

Texcr, AKUI YMIIeHO B TiJi HOKYMEHTa, CTPYKTYPYIOTh 3a IJOIIOMOIOIO

BignmoBigaUx TeriB. Hampukian:

<p>..</p> MouaToK i 3aKiHYeHHA ab3aLy. ATpubyT align 3afa€e BUPiIBHIOBAHHSA
pagkiB ab3auy i Mmoxe HabyBaTu 3HaueHb: left — 3a niBUM Kpaem,
center — no ueHTpy, right — 3a npaBUM Kpaem

<h1>..</h1> MouaToK i 3aKiHYeHHA 3aronosKa 1-ro pisHA. MiATPUMYETbCA 6 PiBHIB
3arosioBKiB

<ub>..</ul> MouaToK i 3aKiHYEHHA MapPKOBAHOIO CMUCKY

<ol>..</ol> MoyaToK i 3aKiHYEHHA HYMEpPOBaHOroO CMNCKY

<li>...</li> EnemeHT cnncky (MapkoBaHOro Uy HymMepOBaHOro)

<table>...</table> MouaToK i 3aKiHYeHHA Tabnuui

<tr>..</tr> MouaToK i 3aKiHUeHHA pAgKa Tabnuui

<td>..</td> MouaToK i 3aKiHYeHHA KNITUHKK Tabnuui

<th>..</th> MouaToK i 3aKiHYEHHA KNITUHKK 3 3arofIoBKOM Tabnuui

SKmo yacTrHA TEKCTY 3 AKOICh MPUYWHU He MOBMHHA OOPOOJIATHCA Ta
BUBOAUTHCA Yy Opaysepi, il BMIIIyoTh y Ter KoMmeHTaps: <l-- ... -->.

P Tern popmaTyBaHHA TEKCTYy
dopmaTyBaHHA TEKCTY MOYKe BUKOHYBATHUCS HA JBOX PiBHAX:

* JIOTiYHOMY — DPO3MiTKa IIOKAa3ye, oMYy IIO3HAUYEHO TOH Uy iHImwuu ¢par-

MeHT, TOOTO AKY POJIb BiH Bimirpae B TeKcCTi;

<em>..</em>

BUAINEHNI

<cite>...</cite>

umTaTa

<strong>...</strong>

Jyxe BuAaineHunin

<code>...</code>

NporpamHum Kog

*  ¢izuunOMYy

— Term IPSAMO ONUCYIMb 64ACMUB0CHMI CUMBOJIIB (Ha-

KpecJIeHHs, pPOo3Mip, KOJIip TOIo) um abs3allis.
<b>..</b> XNPHUIA <s>.</s> 3aKpecneHunn
<u>..</u> nigKpecneHumn <sub>...</sub> nigpAaKoBMn
<i>..</i> Kypcus <sup>...</sup> HaApPAAKOBUIA
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< § 27. MoBa po3MiyaHHA riNepTeKCTOBOro [JOKYMEHTa

SAKm1o mepenbavaeThCAa MONAJBINNE PO3BUTOK i MiATPUMKA caiiTa, TO CJIiI
HaJaTu mnepeBary Jioriumomy dopmaryBaHHO. Ile, 30KpeMa, JacTh MOXKJIUBICTH
aBTOMATM3yBaTU PeTyJsipHe 3MiHEHHS NU3aliHy camTa.

Posraauemo immii teru. Hampukianm, A BCTaBJIEHHS 300paskeHb BUKO-
PUCTOBYIOTH Ter <img>: <img src="wnax Ta im'a ¢anna" alt="onnc manioHka">

ﬂ <img src="img/house.png" alt="Min 6yanHok">
3a muMm TeroMm Oyle BUBENEHO MAaJIIOHOK i3 (paiima house.png, 1o 3HAa-
XOAUTHCS B MAMIll iMg, SKa, ¥ CBOIO Uepry, posTallloBaHa B OMHiN mamiri
3 HTML-moxymenToMm. fAKIo 1meit (aiis HemZOCTYIHHH, TO Oyae BUBEIEHO
fioro omwuc, To6TO 3HAUeHHs aTpubyTa alt: Mii 6yanHoK.

T'imepmocuyiaHHA B JOKYMEHT JOAAIOTH 34 AOIIOMOI'OI0 Tery <a>..</a>:
<a href="wnax Ta im'a ¢anna" target="cnoci6 BigkpuTTa">

a <a href="pages/page2.html" target=blank>MepeiTn</a>
. Ba mum terom 6yzme Bimkpuro HTML-mokyMeHT i3 (aiina page2.html, 1o
BHAXOAUTHLCA B IAMIll pages, siKa, Yy CBOIO Uepry, po3TallloBaHa B OXHIl
nanmni 3 HTML-moxkymeHTOM, Y AKOMY 3HAXOAUTHCA IIOCHUJIAHHSI.

Axmro arpubyT target BigcyTHiit a6o mae sHauenHs self, To qokymeHT Oyme
BIiIKpUTO B TOMY caMoMy BiKHi Opaysepa. 3HauenHsa blank cupuuwmaNTL Bif-
KPUTTS NOKYMEHTa B HOBOMY BiKHi a00 BKJIAAIIi.

Posriiaaemo ¢gpparment HTML-mokymeHTa, y AKOMY BHKOPHUCTAHO AeAKi
3 POSIVISHYTHUX TETiB.

& <htmi>

<head>
<meta charset="utf-8">
<title>LlikaBe nporpamyBaHHa</title>
</head>
<body>
<h1>MoBu nporpamyBaHHA</h1>
<h2>lackanb</h2>
<p>llackanb — <em>MoOBa NporpamyBaHHA</em>, po3pobneHa A
HaBYaHHA MpPOrpamMmyBaHHIo.
<h3>0rnap komaHa</h3>
<table border=1>
<tr><th>komanpa</th><th>pia</th></tr>
<tr><td>ReadlLn</td><td>BBegeHHA maHux</td></tr>
<tr><td>WriteLn</td><td>BuBegeHHa paHux</td></tr>
<l-- Tyt 6ygyTb onucaHi iHWi KomaHan -->
</table>
</body>
</html>

153

MpaBo ans 6e3onnaTtHOro po3millieHHs NigpyvHMKa B Mepexi [HTepHeT mae
MinicTepcTBO OCBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHcTUTYT MoaepHisauii 3amicTy ocBiTu https://imzo.gov.ua



Po3pin 4. MynbTumepiiHi Ta rinepTeKCTOBi JOKYMEHTH }

Pepaktopu HTML

Homat HTML-po3MiTKy M0 TeKCTy MOKHA 3a [JOIOMOTOI0 OyIb-AKOTO
TEKCTOBOT'O pegakTopa. AJje 3pydHillle ckopucratucsa pemakropamu HTML —
crmeriayjisoBaHUMU pemaKToOpaMu, SAKi MaioTh TakKi 3acobu, AK ImifcBiuyBaHHSA
Teris, aBTOMaTUUYHE JOJaBaHHsA Ta IePeBipKa HASABHOCTI IIAapHUX TETiB, CTPYK-
TYypyBaHHA KOAY Ha e€KpaHi IJiAd MOKpAIIeHHA COPUUHATTA TOIIO.

JAKTOp [JiA IiATOTOBKU NOKYMEHTIB DiBHMMU MOBaMM! NIpPOrpaMyBaHHSA
Ta po3MiTKm, 30kpema i HTML. Caiit mporpamu: https://www.pspad.com/

Hatimmeuaine miarorysatm HTML-IOKYMEHT M03BOJAIOTH peIaKTOPH, AKi
mpamoTh 3a mpuanunom WYSIWYG (arria. What You See Is What You Get —
1o G6avwni, Te i orpumMaent). Pobora B HUX Harajgye miITOTOBKY JAOKYMEHTa 3a
JOIIOMOT'0OI0 TEKCTOBOr'o Ipoiecopa. Bineirictes CKB mMaroTh y cBOEMY CKJIaAi
pemaxTop HTML, MOXJIMBOCTI AKOT0 3aJjeKaTh Bii KOHKPETHOTO BUIIAIKY.

- MuTtaHHA AsnAa camonepesipku

1. TlodAcHiTH DPUHOUN TiNEePTEKCTOBOI PO3MITKMU TEKCTY.

. OnumiiTe Teru CTPyKTypU AOKYMEHTA.

Hasenits mpukgIagm Ta ONUIIITH Ail0 TETiB CTPYKTYPYBAHHS TEKCTY.
TToscHiTE 0CcOOMMBICTE (hopMaTyBaHHA TEKCTy Ha (hiSMUYHOMY PiBHi.
ITosicuits HTML-posmiTKy, HaBemeHy B IpUKJIagi 3.

. fAxi momxauBocTi HamaooTh pemaxTopu HTML?

@) Bnpasa 27

ﬁ!ﬂ% pp Creopuru HTML-IOKYyMeHT i3 TabaHIeI0 Ta TilepHIOCHIAHHAM.

ouhwWN

1) 3a [gomomMoOrorw TeKCTOBOTO pemakTopa Imiaroryirte HTML-mokymeHT
iz Teramu cTpykTypu (<html>, <head>, <body>).

2) JlomaiiTe B 3aroJIOBKOBY YACTHUHY TerW IJIs 3aJaHHS KOAYBAHHS CHM-
BouriB UTF-8 i HasBu moKymeHTa «Po3KJiam ypoKiB», a B TiJI0O JOKYMEH-
Ta — 3aroyioBok 1-ro piBHa «Poskaan ypokis zHa II cemecTp». 30epe-
JKiTh mokymenT y maniii CaiTt 3 imeHem daiina index.html i mepernanbTe
pesysbTar y Gpaysepi.

3) [HomaiiTe TAaOJUITIO 3 PO3KJIAIOM YPOKiB (IMB. PUCYHOK) ¥ CBOEMY KJIaci.
3’scyiiTe, KOPUCTYIOUNChL [HTepHETOM, IPU3HAUCHHA Ta MOPAIOK BU-
KopucTaHHA B TeroBi table arpubyrie width, bgcolor Ta background.
CromitoifiTe mosicHeHHs i 36epe:xiTh y (aiiai table.txt.
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< § 28. OnpautoBaHHA 3BYKOBUX JaHUX

Poskxan ypokis Ha II cemectp

MoHeginok BiBTOpOK Cepepa YeTBEp N'aTHuuA
IHdopmaTuka IcTopisa YKpaiHu
Di3nka leorpadisa
leorpadisa Qdisunka
Anrebpa IHpopmaTuka
bionoria YKpaiHcbka MoBa
YKpaiHcbKa nitepaTtypa |DiskynbTypa

MepernaHbte min 6nor

MpisBuLe, im'A, Knac

4) ¥V kJIiTMHKaX i3 HasBaMu OBOX MPEIMETIB YCTAHOBITH KOJIp T/ia Ha
BJIACHUI BUOip.

5) IIig Tabawurieio nofaiiTe ITOCUJIAHHS Ha CTOPiHKY OJIOTY, CTBOPEHY IIif
yac BUKOHaHHA BrpaBu 26. [omaiiTe cBoi maHi. 36epekiTh haii.

Komn’loTepHe TecTyBaHHA

BukonaiiTe TectoBe 3aBHaHHA 27 i3 aBTOMATHUYHOIO
IepeBipKoio pesyabTaTy Ha caiirti interactive.ranok.com.ua

28, Onpautosanna 3ByKOBMX AaHMX

CmouaTKy MOMKJIMBOCTI CaWTiB OOMeXKyBaJucsA NHEPErIALaHHAM TEKCTiB
3 imrocrparisMu. 3 PO3BUTKOM KaHAJIB 3B’SIBKY 3’IBUJIACA MOKJIUBICTH I0-
IaBaTVW Ha caliTu 3BYKOBi Ta Bimeomarepiasu. Tar iH(popmamniiiHWN mpOCTip
cTaB MYJbTUMEIiHIIM.

Po/b e/1eKTpPOHHUX MepailiHMX 3acobiB y XUTTi N0AUHU

IcTopia mromcTBa HaJiuye O6araTro THCAY POKiB, aJjie CydacHi eJeKTpPOHHi
3acobu macoBoi ingopwmariii i 3B’A3Ky 3’IBUJIMCA TiJIBKH B XX CT.

(1) Ilepmra B Ykpaiui musinbHa pamiocraniia 3’asuaack y 1902 pori. ¥ 1920-x
pokax Oyjo BUHaiifeHO TejebaueHHs, a IepIry mpodeciiiny TeJeBisiliHy
TpaHcaAnio 3 KuiBcbkoro resmereuTpy Oysao mpoBesero B 1951 porri.

Inea moGismbHOTO 3B’sI3KYy BMHUKJA B 1943 polii, mepiiuii MpPOTOTUII MO-
6inpHOro Tesedony Bumpodbysanu B 1973 pori, a 3 1993 porky moOinbHMII
3B’d30K TOYaB IIOINMPIOBATHCH B YKpaiHi.
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Po3gin 4. MynbTumegiliHi Ta rinepTeKCToBi JOKYMEHTU }

geHa B 1962 pomi amepukaHchbKuUM HayKoBreMm [[:xozedom Jlikmaiizepom.

Y Mmipy Toro Ak mepeJsiueHi 3acobu cTaBaJi JOCTYIHIIIIMMU, Y CYCHiJIbCTBI
3pocTajia poJib eJIeKTPOHHUX MeniiiHux 3acobiB. CaMe BOHU ITOUEProBO CTAaBaJIU
OCHOBHUM [ KepesoM iH(opMmallii mpo moxii y cBiTi.

Po3BUTOK TEXHOJIOTi#l CTABUTH JIIOJCTBO MEPE HU3KOK BUKJIUKIB.

Ha nobymosomy pieéni BinbHUII HOCTYIl IO PO3BA’KaJbHOT'O Ta iHIIIOTO
KOHTEHTY 3MiHIOE ycraJsieHi (opmu crmiikyBaHHA B cim’i. fKmio panimre po-
IVHA Ha JO03BiJJII HajaBaJia IepeBary akKTUBHOMY BiJIIIOYMHKY YU HACTiJIbHUM
irpamM, TO 3apas3 MPOBOAUTH YacC 3a eKpaHaMu HOyTOYKiB, cMapT@oOHiB, IIJaaH-
IIeTiB TOIIIO.

B ocsimi MOMKJIUBiCTH OIEPATMBHO OTPUMYBATH OyAb-IKy iH(@opMaIiiro
3MYIIIye IIOBHICTIO 3MiHIOBATM IIiAXOAM OO HABUYAJBHOIO IIpoIecy. SIKIIo
pamiiie JrogmHa MycuJa OaraTro s3amaM’sITOByBaTu (HampukJjaazg, (OpMYJIH,
dakTu;), To 3apad Ha NEPIINH IIJaH BUXOAUTH YMiHHS OIIePAaTUBHO 3HAXOAUTH
noTpidbuy imdopmallizo Ta KPpUTHUYHO ii oIjiHIOBaTH. 3POCTa€ POJIb CaAMOOCBITH
Ta AUCTAHIIHOI OCBiTH.

Y mopeieni 3HAYHO POIMIUPUJINCH MOKJIMBOCTI pPeKJIaMyBaHHS TOBapiB:
B IHTEepHeTi MijK TpPOJABIIMM TOUUTHCA 3MAraHHA 3a IOKYIIIA. bararo mo-
KYIIOK JIIOOUW 3AiACHIOIOTH, HEe BUXOAAYM 3 momy. HemigrorosieHiin JrrogmHi
B IIili cuTyaIlii 6yBae CKJIAIHO 30Pi€HTYBATHCS, 3POCTA€ PUBUK CTATHU KEPTBOIO
maxpaiB TOIIO.

Y eupobruuiii cgepi 3’saBUIACT MOKJIUBICTH BifmajieHOTO MpAaIeBJAIITY-
BauHdA. [IpamoBatu 3 iH(opmariiero mMokHa He B odici, a Bgoma, i HaBiTh
MeIlIKamuM B iHIIIN KpalHi.

MynabpTuMenifini marepianu mnependavaoTh BUKOPUCTAHHSA OJHOYACHO Ie-
KiJTBbKOX BHUIIB IIOBiOMJIEHb, TOMY I ITpAIIOBATU 3 HUMU JTOBOAUTHLCSA 34 JIOIO-
MOr'OI0 PiBHMX IIpOrpaM: TEKCTOBUX i rpaiuHMX pemaKTOpiB, ayaio- Ta Bimeo-
penakTopiB, mporpaM OJs MepeTBOpPeHHs (aiijaiB 3 ogHOro (popmMaTty B iHIIUHA
(KOHBEPTOPiB) TOIIIO.

Haji posrisiHeMo meTaJibHimIe poOOTY 3i 3ByYKOBHMMHU Ta BiJleoflaHUMHU 3a
JIOTIOMOT'OIO0 ayZio- Ta BimeopemaKTOpiB.

AygiopegakTop Audacity

AyniopenakTop Audacity (pmc. 28.1) HaJeKUTL OO BiJIBHOTO
nporpamuoro sabesmeuenusa (rimensia GNU GPL) i moxxke OyTu m
3aBaHTAKEHUU 3 O(iImiifHOrO caiiTa ImMporpaMu 3a IMOCUJIAHHIM:
http://www.audacityteam.org/download/ Puc. 28.1
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< § 28. OnpautoBaHHA 3BYKOBUX JaHUX

AyniopegakTop Audacity Hagae Taki MOMKJMBOCTi: 3ammc 3BYKY 3 Mi-
KpogoHa abo iHIIOTO IKepesia; iMIOPTYBaHHS 3BYKOBUX NaHUX i3 (aliaiB
pisHmx (QopmaTiB; pemaryBaHHA 3BYKOBUX MaHUX (BUIAJIEHHSA, KOIIiIOBaHHSA
(parmenTiB); poboTa ogHOUYACHO 3 OaraTbMa 3BYKOBUMU JOPiKKaMM; 3aCTO-
CyBaHHs pi3sHOMaHITHUX edeKTiB A0 BuOpaHUX (parMeHTiB; eKCHOPTYyBaHHS
pesyabrarTy B moTpioHuii dopmar (WAV, MP3 Ta in.).

Ha puc. 28.2 nmomaHo rosoBHe BikHO ayaiopemaxkTopa Audacity Bepcii 2.2.1.

S L T PR DEREEE PR
KOO T~ *QIQIQ] > e -

5 = 45

=

v -perard ut | Fosmgas ! |

LU Buocey  +| | [ONBCMENIAIES | [FRRSCMEEAIES [CORR Mo bRLIEY

Puc. 28.2
Posriiaremo ememeHnTn BiKHaA mporpamu: 1 — maHeJb KepyBaHHSA; 2 —
3BYKOBa JOPiKKa; 3 — maHelb iHCTPYMEHTiB; 4 — peryJjasTop I'ydyHOCTi 3a-

nucy; 9 — iHAWMKATOp PiBHA 3ammcy; 6 — peryJdaTop I'yYHOCTiI BiATBODPEHHS;
7 — BuUmijeHuil pparmMenT; 8 — maHeJ b pegaryBaHusd; 9 — iHAUKaTOp piBHA
BigTBOpeHHA; 10 — 3acobm KepyBaHHS MBUAKicTio; 11 — 1mKasa gacy.

3aJiekHO Bij Bepcii mporpamu Ta 0aKaHHS KOPHCTYBada eJIeMeHTH Kepy-
BaHHA MOXKYTH OyTH PO3TAIlIOBaHi iHAKIIE.

P> [AopaBaHHA 3BYKOBUX AaHUX
Audacity opienToBaHUIT Ha pobOTY 3 KigbKoMa gopiskkamu. IIpore Bigpasy
micjidg 3alycKy IporpamMm po0oue IoJjie BiKHA He MIiCTUTH 3BYKOBOI JOPisKKH.
JomaTu 3BYKOBY IOPisKKY MOXKHA:
* IILIAXOM iMIIOPTYBaHHS 3BYKOBUX JaHUX i3 (haitna (HampukJIazg, (opmMary
MP3), ckopucraBIuch KomMaHaow MeHio Qann — IMnopt — Aygio;
° 3amMcaBIIN 3BYK i3 MiKpodoHa abo iHIIIOTo AsKepeJia.
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Po3gin 4. MynbTumegiliHi Ta rinepTeKCToBi JOKYMEHTU }

Sl BupHO 3 puc. 28.2, MOXXHA OJHOYACHO | Mpu3ynuHUTA | | 3ynuHuTYH | | 3anucat
OIIPAIlbOBYBATH KiJIBKA DOPiMKOK, OTPUMAHHUX
i3 pisHEX JsKepes. i = lie ¥ e

Ha maneni kepyBanusa (puc. 28.3) posTa-
IITOBAHO KHOIIKHM OJId BMUKaHHSA Bi,HTBOpeHHH,
3aIHUCy Ta KepyBaHHSA IIMMH IIPOIECaAMU.

| BigTBOPUTM || Ha novatok ] | Ha kiHeub I

Puc. 28.3

P> 3anucyBaHHA 3BYKY
PosriiaremMo aaroputm 3anmuMcyBaHHS 3BYKY.
1) IlpuegnaiiTe m0 KoMII'foTepa MiKpo(oH i KJAIlHITh iHAWKATOP PiBHA
3amnucy, o0 mouaT! CIIOCTEpPerKeHHA 3a piBHeM curHaty. [loroopith
y MiKpodoH — iHAMKATOpP Mae ITIOKa3aTH HAABHICTH CUTHAJIY.
2) Perynarop rydyHOCTi 3ammcy BCTAHOBITH y TaKe IOJIOJKEHHSA, 11100 3a
HaANTYYHIIIOr0 3BYKY PiBEHb JOCATaB, 3aJIEXKHO BiJ PEeKUMY iHIMKA-
Topa, mosHauku —6 n1b a6o 0,5.
3) HarucHiTh KHONKY 3anucat¥ — 3’IBUTHhCA HOBa JOpisKKa W pO3Mo-
YHeTbCS 3aIlMC 3BYKY. BUMOBTe y MiKpo()OH CBOE MIpisBHIIE Ta im’s.
4) HarucHits KHOIKY 3ynMHWUTK, 1100 IIepepBaTH IIPOIEC 3AIIUCY.
5) s mepeBipKM AKOCTI 3ammcy HaTUCHITH KHOIKY BigTBopuTtu.
SAxrimio mocaimoBHO 3amucaTu KijgbkKa (GparMeHTiB, BOHU
posTamyioTbca Ha ofgHiit mopiskiti. 11106 momicTuTm QparmeHT
Ha OKpeMy [OOPisKKYy, IOTPiOHO IIiJi yac HATHUCKAHHS KHOIKU I I
3anucaT! yTpuMyBaTH HATHUCHYTOIO KJjasimry Shift. Q
Kuonku nanesi iHcTpymeHTiB (puc. 28.4) H03BOJIAIOTH BU-

A

A
* N

OpaTu peXuM PoOOTH 3i 3BYKOBOIO AOPiKKoio. Posrismemo ix Puc. 28.4
NPU3HAYEHH.
I — BUOUpaHHA (pparMeHTa 3BYKOBOI MOpPiskKu. DPparmMeHT AJIA TO-

IaJIbIIIUX OIlepalliii BUOMPAIOTh MEepeTATryBaHHAM 0e3IocepeHbO Ha 3BYKOBil
mopiskii. Insa smpificHenHa OisbIrocTi omepartiii (HampukJaaZk, BUJIYUYEHHS
(dparmenTa) moTpibHO, 11100 BUOpaHUU ()parMeHT IMOUMHABCA Ta 3aKiHUyBaBCA
B TOUKaX MEPEeTHMHY XBUJIi 3 0ChOBOIO JiHi€w. Ile mo3Bosisie YHUKHYTH TOABU
Y 3BYKOBOMY CHUTHAJIi MOTPICKYBaHHA ITicJid BUKOHAHHA omeparlrii. Ilad mporo
cain, BuOpaBInu (PparMeHT MUIIE0, HATUCHYTU KJaBiry Z.

ITyBAHHSA IMOYATKY BUIiJIEHOTO
dparmenTa no (BUIAZOK a) Ta
i a ? 6

micias (BUIAIOK 0) HATUCKAHHS

KJaBimri Z. Puc. 28.5
Omxe, 11100 BUAAJUTH 3alBHH (pparmMeHT 3BYKOBOI IOPiMKKM, MO0 CJif
BUJLJINTH, HATHUCHYTH KJaBimy Z, a jwuine morim — kKJjasimry Delete.
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< § 28. OnpautoBaHHA 3BYKOBUX JaHUX

. ... Qs
Ilanens pemaryBaHHS, OKDPiM KHOIOK JJIA 3BUYHUX ONEpaIliii: 3\ — BU-
pisaru, IEl — CKoOIIiloBaTu, |j — BCTaBUTH, K~ — CKacyBaTHu, »» — IIOBEDP-

HYTU, MICTUTH IITe OBi: HF — sanumury Tineku mosHauene, WHBI — 3aMiHuUTHI
BUJiJIeHEe THIIIEIO.

Haa Toro o6 mo3HauuTu, Ae Oyae BcTaBjeHO (parMeHT i3 Oydepa 00-
MiHy, CJIiJ KJAIIHYTHU IIOTPiOHe Miclle Ha 3BYKOBiii HOpisKIi.

—_

-~ — 3MiHIOBAaHHA OOBigHOI. ¥ IIbOMY peXMMi Ha 3BYKOBill JOPiKIIi
3’ABIAAIOTbCA OOBimHI JiHil, AKi MO3BOJAIOTH KepyBaTH T'YUHICTIO OKpPEMUX Mi-
JSAHOK (pparMeHTa. SAKIIO KJIAIHYTH OOBiAHY JIiHiro, Ha Hill 3’ABJISETLCI Ke-
pyBaJibHA TOYKAa, MEPETATYIOUN AKY PETyJIIOITh T'yuHicTb. [omaioum moTpibHY
KIJIBKiCTh KepyBaJbHUX TOYOK, MOKHa c)opMyBaTH OaKaHy IIOCJIiJTOBHICTH
3MiHU TyuHOCTi. 3aliBy KepyBaJIbHY TOUKY MOKHA BUJIYUUTH, TMEPETATHYBIITU
il 3a MexKi BBYKOBOI HOPiKKH.

| O6BigHa nivia | | KepyBanbHi Touku |

.:Th.\.l?./’.ﬂ

HOI, OTPUMAaHy 3a JOIOMOI'OI0 TPHOX
KepyBaJbHUX TOYOK, 3a AKOI IIPO-
TATOM Tepmux 15 CeKyHJa T'yYHiCTh
He 3MiHIOoeThbcdA; Bix 15-1 o 35-i ce-
KYHIW — HApPOCTa€; TOTIM IIBUIKO
3MEHIIYEThCA TPUOIM3HO O ITOYAT-
KOBOT'O PiBHA.

Puc. 28.6

Q — macmradyBanua. [1{o6 gertanbHiIlIe PO3IVIAHYTH 300pakKeHHSA 3BY-
KOBOI XBMJII Ha 3BYKOBi#l MOPiKIli, JOCTATHHO B IITLOMY PEKUMIi KJIAITHYTH
Ha HBHOMY. Ilpm KoKHOMY KJjamaHHi Maciitad spocratume (puc. 28.7). II1o6
3MEHIIIUTH MACIITa0, CJIif KJIaIHYTH Ha 3BYKOBill MOPiKIli IpaBoOi0 KHOIIKOIO.

™t —

Puc. 28.7

BucoTy mopiskKu MOKHA 3MiHUTH, MEPETATHYBINU i1 HUMKHIN Kpai.

/’ — 3MIiHIOBaHHA XBMJi. SIKIO 36iabIIuTH MacHiTab Tak, 1006 OyJI0
BUAHO KpaIlKlU, AKi II03HAUaIOTh 3HAUEHHS PiBHA CHUTHAJY, OTPUMAaHi mig uac
nuckperusaiiii (puc. 28.7, 8), ToO B IIbOMY PeKHUMi IIi KpaOKM MOKHA Ilepe-
MillTyBaTy, KOPUTYIOUM APiOHI HEmOTiKU.
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pisHAeThHCA Bifg cyciguix. IIpm mpociyxoByBaHHI I1e cipmii-
MaTUMeThCcA AK OgUHMWYHE NmoTpickyBaHHA. Ciif 30igbmuTu
maciiTab i B pe;KuMi 3MiHIOBAHHSA XBUJIi MEPeTATHYTH TOU-

Ky 10 piBHsA, OJM3BKOI'0O [0 PiBHIB CyCimHiX TOUYOK.

Puc. 28.8

4P — 3cys y uaci. Ileil peskuM IpUBHAYEHO [JIS IepeMillleHHs OKpeMUX
JIOPi’KOK BIIPaBO ab0 BJIiBO, TOOTO IJis 3MiHEHHS MOMEHTY MHOYATKY iX 3ByUaH-
HA. Tak i3 KiTbKOX ()parMeHTiB MOHTYIOTH 3BYKOBY KOMIIO3UILifO.

P> 3ByKOBi epeKTn
o 3BYKOBUX ZAaHWX MOYKHA 3aCTOCOBYBaTH edeKTu (3MiHEHHS T'yUYHOCTI,
BiJITyHHA, NOBiJIbHE 3racaHHA UYMW HAPOCTAHHA, YCYHEHHHA IIyMiB, 3MiHEHHSA

MIBUIKOCTI),

KOMaHAM BUKJUKY AKUX 3i0paui B meHio EPektn. BoHu mosBoss-

IOTh PeryJaioBaTH YaCTOTHUIN CKJIaJ 3BYKOBOTO CUTHAJIY, 3MiHIOBATH TEMII Ta iH.

Ilig yac MOHTYBaHHA KOMIIO-
3uIii 3 KIiJBKOX 3BYKOBUX
IOpisKOK  3aebisbIiioro 0Oy-
Bae MOTPiOHO 3abesmeuyBaTu
OJaBHUUA IIepexin: sracaHHd
T'YUYHOCTi OfHiel mOpisKKU 3 On-
HOYAaCHUM HAPOCTAHHAM I'yYHO-
cTi igmroi (Ha puc. 28.9 — Bifx

45,0 46,0 470 48,0

45-1 no 47-i cexyHnau).

Puc. 28.9

IITo6 mocArTHM MJIABHOTO IEPexony, IMoTPioHO:

1)
2)

3)

Y pPeXUuMi 3CyBYy B Uaci po3TallyBaTH MOPiKKHW 3 HaKJAaTaHHAM;
BUJIJIUTY CHOiJIBHY YaCTUHY IIEepINnoi AOPisKKM Ta BUOpaTHM KOMaHIY
meH0 Edektn — [oBinbHe 3racaHHs;

BUJIIJIUTY CIiJIBHY YaCTUHY APYTOl MOPisKKM Ta BUOpPaATU KOMaHIY
meH0 EdpekTn — loBinbHe HapoCTaHHA.

BinbmricTs edeKTiB 3aCTOCOBYIOThCA OO 3BYKOBUX TaHUX He Biapasy, AK
BUOpaHO KOMaHAY, a HOTPeOyIOTh 3aJaHHA 3HAUEHDb IIEBHUX IIapaMeTpiB y mia-
JIOTOBOMY BiKHi.

Kosu BuHMKae morpeba 3MiHUTH BHCOTY TOHY (DOHOTpPaMM, IIiJITOTOBJIEHOI
panimre ab6o orpumaHoi 3 IHTepHeETY, TO ITOCTATHBHO:

1)
2)
3)

4)
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iMmopryBatu Qaia (Hanpukaaz, dopmary MP3) B Audacity;

BuUOpaTy KoMaHAYy MeHI0 EdekTn — 3MmiHa BMCOTM TOHY;

y miajoroBomy BiKHi 3MiHa BMCOTU TOHY y moJje [liBTOHM yBeCcTH 4uCJIIO
OiBTOHIB, Ha SKe CJiJ 3MiHUTH BHCOTY TOHY;

HATHUCHYTU KHONIKY [apas3fg.
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< § 28. OnpautoBaHHA 3BYKOBUX JaHUX

p> 36epexeHHs 3BYKOBUX AAHUX

Axio pobory Han nmpoekTom B Audacity He 3aBepimieHo, TO oro HeoOXigHO
36epertu (Komauzga meHo Qann — 36epertn npoekt). Ilicasa saBepilieHHs CTaH-
IapTHOTO AiaJjiory B IIAIllli, 3as3HAueHill KopucTyBauem, Oyme CTBOpPeHO (aii
dopmary lMNpoekt Audacity (.aup) Ta manky 3 ¢aiiaaMu 3BYKOBUX JaHUX.

Kinnesuii pesyabTaT poOOTH IIOTPIOHO €KCIIOPTYBATH B OAMH i3 (popmaris,
AKI TigATPpUMYIOThCA 1HITUMU IPOTPAMAaMU.

1) BubGparu Komaugy Qann — Ekcnopt — Exkcnoptysatu Ak MP3;
2) yuwmsy BixkHaA EKCNOpT 3BYKOBUX JaHWX BHOpaTy nmapamMeTpyu KOLYBaHHSA
dopmary MP3 (puc. 28.10).

MapameTtpu popmartyBaHHA
Pexxum 6itoBoi yactoti: O LWabnoH @ 3miHHa O YcepeaHena O Crana

AKicTb: | 2,170-210 K6/c v |

3MiHHa WBUAKICTb: | LiBnaka V|

Pexum kaHanis: @ 3'egHare ctepeo O Crepeo O MpumycoBe eKCNopTyBaHHA Y MOHO

Puc. 28.10

Axicre (biTpeitr) 192 KG6/c BBa)KaeTbCsA BHCOKOI. 3a BUKOPUCTAH-
HA 3MiHHOrO OiTpelTy pisHi AiJISHKK 3BYKOBOI JOPiKKH KOOYIOTHCS
3 pisHOoi0 dAKicTio. Tomy 3ByuaHHs (paiija B I[iJIOMY CIPUNAMAETBHCS
AKicHIiImMuMM, HiXK (aiija TaKoro X pos3Mipy, aje 3i crajauMm GiTpeiToM;
3) Bubparu mamky Ta iM’a (aitia aia s6epesKeHHs; HATUCHYTH 36epertu.

3ajsie;kHO Bif opmaTry, V SAKUN BUKOHYETHCA EKCIIOPTYBAaHHSA, MOKYThb
IOJaTKOBO 3’ABJIATHUCS OiaJIOrOBi BiKHA AJIA YTOUHEHHS IIapaMeTpiB.

P> PosmiuieHHs aygiopparmeHTiB Ha Be6-CTOpiHLi

IOnas Toro 100 3BYKOBHH (hparMeHT MOKHA OyJIO IPOCAyXaTH i dac
neperyisaay BeO-cTopirkKu, mo ii HTML-koxy ciaix momatu Ter <audio>...</audio>.
Hasemennii mani ¢pparmMeHT Komy y BikHi Opaysepa Oyae BimoOpaskeHUi Tak,
AK TIOKasaHo Ha puc. 28.11.

<p>[licHA y BMKOHaHHI yuHiB 10 Knacy:</p>

<audio controls>

<source src="song.0ogg">

<source src="song.mp3"> 0:00 / 0:00 o) cn——@
Baw 6pay3sep He nigTpumye Ter
. . .p y3ep ATprMY Puc. 28.11
<i>audio<i>.
</audio>
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PosrasgHeMo CTPYKTYpPY IIbOTO TeTy: mapameTp controls 3abesmeuye BuBe-
IeHHSI eJIeMEeHTiB KepyBaHHs (IyCK, Iaysa, I'ydYHIiCTb); TeraMu SOUrCce OIMMCAHO
3BYKOBi (haiinu (mapamerp src 3amae iM’s (aiina; BigTBopeHo Oyae mepiiuii iz
dairis, gopmar gKoro miaTpuMye Opaysep); TEKCT, PO3MIIIEHUI MicJid Iepe-
Jiry (aiinis, Oyme BUBemeHO, AKINO Opaysep He miaATpumye Ter <audio>.

- MuTaHHA AnA camonepeBipku

o
il
L)

i

1.

ouhWwWN

AKi ocHOBHI MOMKJIMBOCTI HamalOTh ayaiopegakTopu?

AxumMuy cmocobaMu MOKHA HOAATH B IIPOEKT 3BYKOBL mami?
OnuiiTh MOCHiZOBHICTH 3amKUCy 3BYKY 3 MiKpogoHa.

ITosicHiITH, HmpU3HAUEHHS Pi3SHUX PeKUMiIB pPoOOTH aymaiopemakKTopa.
IlopiBusaiiTe pesyabraTu omepaitiit 36epertv npoekT Ta EkcnoprtyBatu.
fAxuii Ter mpusHAUYeHO IJIA PO3MIIIEHHS 3BYKOBUX JAaHMUX HA camTi?

BnpaBa 28

2)

3)
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ITigroTyBaTy 3ByKOBUii (h)parMeHT i BeO-CTOPIHKY MJid OnyOJiKyBaHHS.

Banycrite Audacity. 3anuiriTe 3a KomoMororo MikpodoHa peueHHA abo
iMmopTyiiTe paiiyi, 3aIPONOHOBAHUY yumTeseM. Buiryure 3aiiBi maysu
Ha TOYaTKy i B KiHITi 3ByKOBOI AoOpiskKH, 3ajummubiu mo 0,5 c. CtBo-
piTk y BiacHi# mammi manky O6pobka 3ByKY, 30epe:kitTh (daitn Aygiope-
JaKTop.aup.

Bubepith KoMaHAy MEHIO
EdekT — BignyHHA.

EdekT "BignyHHA"

Harucuites kKHOUIKY TecT, , -

100 mpociayxaTu epexT. SO » B—¥—
3MiHITHL OKpemi mapamer- Manepessa sarprara (y uck: | 10 Bo——
pH, I[Opasy IIPOCIYXOBY- | By (5 % Sk g -
04U pe3yJabTaT DocnaGnera () 50 e e
(puc. 28.12). Hiwsu ok (%) m O g0
3po0iTh CKPUHITIOT BiKHaA Bucoxi rorw (3 w - )
edeKTy (CIIOJTyUeHHS KJa- Y e sigmitn

Bim Alt + PrtScr) i 36epe- Kpporna | [ Tew ] [_fepa ] [[Cagreem )

JKiTh Hioro y Qaiiii
window.png y marmiri
O6pobka 3BYKYy. 3acrocyii-
Te edeKT (KHOmKa [apaspg).
ExcnopryiiTe 3ByKoBi maui y manky Cant (guB. BupaBy 27) cmouaTKy
mo daiina sound.mp3, a morim — sound.ogg. IlapameTrpu eKcmopTy
BuOepiTh Ha CBili posdcyd. 3aKpUiiTe 3BYKOBUII pemaKTop.

> e 0:03 / 0:03 o} c=m@

MNpi3BuLe, im'a, Knac
Puc. 28.12
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5) ¥ TekcroBomMy pemakTopi cTtBopiTh HTML-moxymenT 3a 3micTom i BuU-
TISO0M, AK Ha puc. 28.12. 36epe:xkitsd y manmi CanT gaiia 3 imenem
sound.html. IlepernaabTe pe3yabTaT y BiKHI Opaysepa.

6) V¥ mokymemnrti index.html (zuB. BupaBy 27) momaiiTe mocUJIaHHSA Ha CTO-
piaky sound.html. 36epeskirs (aiin i 3aBepIriTs poboTy.

? Komn’toTepHe TecTyBaHHA
BuxkomnaiiTe TectoBe 3aBHaHHA 28 i3 aBTOMaTHUYHOIO

N
m IepeBipKoI0 pe3yabTaTy Ha caiTi interactive.ranok.com.ua

§ 20, OnpautosanHs BigeoaaHmx

Y 8 kJaci Bu ompallbOBYBaJId BiJeomMarepiajy 3a IOIOMOI'OI0 IIPOCTOTO
BimeopenakTopa. IIpoTe icHyOTH mporpaMu 3 MIUPIIIUMU MOKJIUBOCTSIMU.

Bigeopegaktop OpenShot
Bineopemaktop OpenShot (puc. 29.1) HaJdeXKUTH OO BiJIbHO-
ro mporpamHoro zabesmeuenHsa (idimeusia GNU GPL). Orpuwma-
TH OCTAHHIO BepCiio IporpaMu MO:KHa Ha odimiiHoOMy caiTi
https://www.openshot.org Puc. 29.1
Ha pwuc. 29.2 zo6paskeno BikHO BimeopemaxTopa OpenShot Bepcii 2.4.1.

1 — maHeJsb
iHCTPYMEHTIB;

2 — (aiisu IPOeKTYy;

3 — BJIACTHBOCTI;

4 — mepexonu;

5 — uyacosa IIKaJa;

6 — momepenHin
Teperysm;

7 — edexTu.

Puc. 29.2

Ileperarymouu Meki, MOKHA 3MiHIOBATH BiTHOCHI po3Mipm YacTUH BiKHA.
Komauau mento Burnag — [llepernagv m03BOJAIOTH MEPEMUKATU MiK IPOCTUM
1 po3MIMpPEHM TIOAAHHAM CepefoBUIIla IIPOrpaMu.
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Etann po6oTu Hag npoekTtamm

P> 1. CTBOpPEHHA MpPOEKTY

Bigpasy micas samycky BimeopemaxTop OpenShot rorosuit mo Toro, o6
posmouatu pobOTy HaJ IPOEKTOM.

LA iMmopryBaHHA M0 NMpoeKTy daiixiB i3 ¢pparmMeHTaMu, 3 AKUX CKJAa-
JaTUMeThcsA MauOyTHi# (inbM, mOTPiOHO:

1) Bubparu xKomaumy menio Qann — Imnoptysatn dainnu;

2) vy BikHI, 110 BiAKpHETHCA, BiAIMIyKaTu Ta BUAIAUTH (Daiiiau;

3) HaATHUCHYTM KHOIKY Bigkputn — mikTorpamm BuOpaHuUX Gaiijis

3’ABAATHCA y BikHiI Pannm npoekTy.

30epiraTu mMpoexkT 0akaHO B OKpPeMili mamiIli, oCKiJbKM B Ipoleci pobo-
T B HIifl MOXKYTh aBTOMATHUUYHO CTBOPIOBATHCH MOJATKOBiI (paiiim Ta TaNIKH.
3a xomangoo meHio Qann — 36eperT NPoOeKkT BiAKpHUBaEThCA CTaHIAPTHE Bi-
KHO AJsa 30epeskeHHA (aitia, a pesyabraroM € (haiy i3 po3IMIUpPeHHAM .0SP.

daiin IPoEKTy He MICTUTH Biieo- Ta 3BYKOBUX JAaHUX, a € 3BUUAU-
® HUM TEKCTOBUM (PaiijioM, ¥ IKOMY OIIMCAHO CTPYKTYPY IIPOEKTY.

IITo6 mpomoB:KUTH POOOTY Ha iHIIOMY KOMII'IOTEpi, 3ByKOBi Ta Bimeodaii-

JU CJLi TMOMICTHUTH B HamnKy 3 (pailjioM HPOEeKTy, a IIOTIiM iMIIOpTyBaTH.
P> 2. HasawTyBaHHA Bigeopaay

Hnsa HamamTyBaHHS Bifleopsany oKkpeMmi BimeodparmeHTH abo 300pasKeHHs
nepeTAryIoTh i3 BikHa (Qaiiv NPoeKTy Ha YacoBY IIKAJY.

Ha pwuc. 29.3 nokasaHO OCHOBHi eeMeHTHU AOPiKKU: 1 — BUKJIUK MEHIO
JOpiKKM; 2 — iHAMKATOP HOTOYHOI Iosuilii; 3 — HasBa HOpi:KKM; 4 — BU-
KJIUK MEHI0 KJimy; 5 — ¢parmMeHT Ha IOPiKIi (KJjim); 6 — uyacoBa IIKaJa;
7 — «BiATBOpIOBaJIbHA T'OJIOBKA» (Kypcop); 8 — Mmapkep (auB. maJi).

Ha oxniti mopiskiii MoskHa posrarryBaTtu Kijgbka parmenTiB (kiaimis). lia
3araJIbHOTO KePYBaHHS MOPisKKAMU JOCTATHHO BHUKJIMKATH KOHTEKCTHE MEHIO
Ha Has3Bi OOpiKkKu ¥ BuOpaTu moTpidHy KoMmauzmy (puc. 29.4).

+ [opatn popixKKy Bropi
o= Jonat AopixKy BHU3Y

00:00:24:07 ) | ey «" 3MiHUTN Ha3BYy [OPIXKKM

8 fopbxxa T i ' 1 3abnokyBaTi JOPiIKKY

* Bunyuntn popixky

Puc. 29.3 Puc. 29.4

1106 3MeHIIUTH TPUBAJICTh KJIiNYy, JOCTATHHO MEPETATHYTH HMOTO0 JIiBy abo
npaBy mexky. lle BusHauae, AKy yacTuHy (haiiya Oyze BUKOPUCTAHO Y MPOEKTi.
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Komanma 3abnokyBaTi fOpiXKKY yOesmeuye KJinmu Bim BumagroBux smi. IIpo
Te, IO JOPisKKY 3a0J0KOBaHO, CBiUNTH ITiKTOrpama ﬂ (3amoK) Giyia i1 Ha3BU.
IIpusHaueHHA KHOIIOK YaCcOBOI ITKAaJIM: '{15 — JoZaTH IOPLKKY; o — VBIM-
KHYTH (BUMKHYTH) MPUJIUNAHHSA KJIIIB 0 MapKepiB, KiHIIB iHIIWX KJIiMmis,
Kypcopa TIiJ yac mepeTAryBaHHS; % — imcrpymenT Jle30 (npu HaBeleHHI Ha
KJIiI BKas3iBHUK HaOyBa€ BUIVIALY HOXKA, a ITicJd KJAIlaHHS KJII pospisaeTbcs

Ha JIBa KJIinn); VY — momatu Mapkep (BiH IosHauae IIeBHY ITO3MIIiI0 HA UaCOBiii

mIKaJi); ﬂ@ »ﬂ — IepeiTu A0 IOIepeaHbHOro abo HACTYIHOrO MapKepa.

p> 3. AHiMyBaHHA 306pakeHHs

Sk Bimomo, BimeomaHi ABJSAIOTL COOOI0 IIOCJIIJOBHICTHP OKpPEeMUX KaIpib.
OpenShot mo3BoJisie HaJAIITYBaTH IIOCTYHOBY 3MiHY BJaCTHUBOCTell KaIpiB
(ackpaBocTi, poamipiB Tormro). s BuOpaHOI BJIACTUBOCTI CJIi JOAATH Tak 3BaHi
KJI0408i Kadpu, Ha SKUX YCTAaHOBJIIOIOTHCS IOYATKOBI 1 KiHIeBi 3Hauenusa. Ha
OPOMiKHUX KaapaxX 3HAUeHHd IIiei BiacTuBOCTi Oyae oOumcieHe aBTOMATUUHO.

Axmo BikHO BnactmBocTi BimcyTHE, HOr0 BMUKAIOTh KOMAaHIOIO
® KOHTEKCTHOTO MEHI0, BUKJMKAHOIO Ha OTJHOMY 3 KJIIITiB.

([ 1) Homamo Ha okpemi mopiskku aBi (ororpadii Ta
posTalnryeMo Tak, o0 ix mokas HaKJaJaBcsd
B yaci Ha gekigbka ceKyHI (puc. 29.5). Takum
YUHOM, IIepiia 3 (ororpadiii mpoTarom maesaKo-
0 Yacy 3aKpUWBa€E ApYyTY.

HanamryemMo aHimalliro mpos30opocTi mepIioi
dororpadii. [asa mporo moTpi6HO:

1) ycTraHOBUTH KypcOp Ha IIOYATKY IIOKA3y

npyroi ¢gororpadii, sk Ha puc. 29.5;

2) BuOparu KJjin i3 mepiror Gororpadiero; RELEETETSRETERITE RN

3) vy BiKHI BJIACTHMBOCTEM BUKJINKATH KOH- 1,00
TEeKCTHEe MEeHI0 Ha PAAKY [1po30opicTb i Bu- BcratoBlTH KntodoBuiHI Kanp
O6paTi KOMAaHAy BCTaHOBUTU KNIOYOBUI BuaanuTw knioyosu? kaap
kagp (puc. 29.6). Puc. 29.6

Hassy BiacTuBOCTi Oyme BUAiJIEHO 3€JI€HUM TJIOM, a Ha HUKHBOMY Kpai

KJiy 3’IBUTHCA 3ejIeHa PHCKa — II03HAUKA KJIIOUYOBOI'O Kajpa;

4) ycTaHOBUTH KypCOp Ha KiHIi mokady meprrol (ororpadii;

5) 3pobutu; 3HaveHHs mpos3opocti piBHuM 0. IIpu mpomy Oyze aBTOMAa-
TUYHO JIOJAHO IIfe OAWH KJIIYOBUM Kajp.

Temep mim uwac mepersiany mepria (ororpadis IIOCTYyIOBO 3HUKATUME,

a HATOMICThb B3’SBIAATUMETHCS APYyTa.
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Po3pin 4. MynbTumepiiHi Ta rinepTeKCTOBi JOKYMEHTH }

Homaroum KJIIOUOBI KaApW [JiA 1HIIUX BJIACTUBOCTEH, MOYKHA OTPUMATH
HalipisHOMAaHIiTHIiIII BimeoedeKTH.

(2 ) Hns meprmoi 38 ororpadiit (muB. mpukaan 1) ogaMo KJIIOUOBI Kaapu Iie
LIS HaBeleHUX y TabJuIll BJIAaCTUBOCTEH:

Bnactusictb Mosopot Macwrab X Macwrab Y
lMoyaTKkoBe 3HA4YeHHA 0 1 1
KiHueBe 3HaueHHA 90 3 3

Temep mig uac meperyany nepiia ¢gororpadia 30iabITyBaATHIMETHCA BTPUUI,
obepraruMeThbesa Ha 90° i mOCTyIIOBO cTaBaTHMe IIPO30POIO.

HomaBaHHAM KJIOUOBHX KaJpiB MOMKHaA aHiMyBaTu He jwuire gororpadii,

a U BizeodparMeHTH — 3aBASKM MOCTYIIOBOMY 3MiHEHHIO 1XHiX BJIACTHUBOCTEN.
P> 4. fopgaBaHHA nepexoais

IIparioroun 3 IPOCTUM BiJleOpefaKTOPOM, B BiKe HAJIAIIITOBYBAJIU Iiepe-
xonu Mixk cycimaiMu Kiainmamu. B OpenShot Taka MOMKJIUBICTE TeX €, TPUUOMY
mepexi MOJKHA He JIMINIe JOAAaBaTH, a ¥ KepyBaTH HOro mapaMeTpaMu.

SIKII0 y mpoeKTi KiJbKa TOPisKOK, TO Ha KiHIIEBOMY BiZle0 B KOKEH MO-
MEeHT dYacy Oyae BUIHO KaJpu Tiei, sKa posTallloBaHA y CHOHCKY HalBHIIe.
IlnaBuuii mepexinm Bifi OOJHOTO KJIIy OO iHIIIONO OTPUMYIOTH, KePYIOUU IIPO30-
picTiO OKpeMUX IiJIAHOK KamIpy.

B Axmo aBa Kiainm moMmicTuTH Ha OZHY [ Knin 1] [ Mepexin | [ Knin2 |
| IOpPiKKy Tak, 1100 BOHM HaKJIaJaJuCh,
TO MiK HuUMU Oy/Je aBTOMATHUUYHO TOHA-

HO IIepexiJ i3 moCTyIOBUM 3MEHIIEeHHIM %ﬁff'
SCKPABOCTi mepIiroro 3 KJiaimis (puc. 29.7). Puc. 29.7

MVI_3946.MO0V Oy VI1_3923.M0V

Y BikHi lNepexoan mMokHA BuUOpaTu iHIINI BapiaHTH Tepexomy BiJ OmHOTO
KJiny mo immroro. I11o6 ckopucrarucs BuOpaHUM BapiaHTOM, HOTO IIiKTOrpamy
3 BikHa [lepexogn cainm meperdarTu Ha mepmuil i3 aBox KJiaimiB. Ilpm mpomy
KJinu He 000B’SI3KOBO PO3MIII[yBaTH Ha OHIM JOPisKIIi.

PesysnbraTom mepexony, K i B IpUKJani 3, € 3MeHIIIEHHSA
0 HYJIs ACKPAaBOCTi mepiroro 3 KJimiB. IIpore 3a BUKOprCcTaHHA
BapiaHTiB i3 BikHa [lepexogn sAcKpaBiCTh 3MiHIOETHCA HEPIBHO-
MipHO Ha BCi¥l ILJIOI Kaapa: IIBUAIIEe 3HUKAIOTh MiITHKMN Kal-
pa, AKMM BiAIIOBialOTh CBiTaIiImi minaukm macku (puc. 29.8).

I3 meBHUX IPUYUH IEpeXiJ MOKe BimOyBaTUCS «HABIAKI»:
CIOYaTKY 3’ABJSETHCSA KaJp i3 APYroro KJily, MOTiM IOCTYIIOBO
BITHOBJIIOETHCA Kaap i3 IEepImoro KJimy, a JaJji IPOJOBIKYETHCA
npyruii kiin. IIlo Toxi moTpibHO 3podmTI? Puc. 29.8
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< § 29. OnpautoBaHHA BigeoaaHuXx

Y TakomMy BUOAAKY CJil 3MiHUTH HAOPAMOK IIEPeXOAy Ha IMKaJi uacy,
BUOpABIIIM B MOr0 KOHTEKCTHOMY MeHI0 Komaunay OO6epHeHuI nepexig.

Ho mporpamMm MOKHA OJATH BJAacHI mepexomu. [yidg 1boro mOTPiOHO:

1) migroryBatu 3a momOMOromo rpagdivuHOro pemakTopa MaJIIOHOK-MacKy
dopmary PNG, JPG, SVG Toro;

2) 30epertu 300paKeHHA B IAOKy OJid MacoK (HAIPUKJAL, Y CHUCTEMi
Windows — y mamky \transitions\extra, 1110 € B mamii 3i BCTaHOBJIEHOIO
IPOrpaMoro).

ITicia samycky BimeopemakTopa BJIacHI mepexomu OyAyTh MOCTYIHI mJis

BUKOPUCTAHHSA IIOPAM i3 THMMH, II[0 OyJIM BCTAHOBJIEHI pasoM i3 IIporpamoro.
P> 5. HasawTtyBaHHA 3BYKOBOrO CynpoBOAY
3BYKOBI (paiiyiu OJis CYIIPOBOAY Bifieo CJIiZ iMIIOPTYBaTu A0 IPOEKTY, AK BiKe
OyJI0 oIrcaHoO, a MOTiM JoJaBaTH Ha JOPiKKM Tak caMo, SK BiJeodparmeHTu.
fAx i B Audacity, mo6 s3MiHMTH TpuUBaJiCTh 3ByUaHHsS KJilly, HOTPiGHO
MepeTATHYTHU Horo mpaBuii abo JiBuii Kpail Ha 4acoBifl ITKaJi.
Komaungu KepyBaHHS 3BYKOM 3i0paHO B KOHTEKCTHOMY MEHIO KJIIITy:
* koMmanpga [yyHicTb — YBecb knin — [losaBa (yBecb Knin) 3abesmneuye mias-
He HapOCTaHHS I'yYHOCTI Bif ITOBHOI THII HA MOYATKY A0 MaKCHMAaJb-
HOT'O PiBHA B KiHIIi;

* xoMmaHga [yyHictb — KiHeub Kniny — 3HUKHeHHA (MOBiNbHe) 3abes3neuye

3racaHHs T'yYHOCTi HPOTATOM OCTaHHIX 3 CEKYHJ 3BYYaHHS TOIIO.

Bracaigok BUKJIMKY IIMX KOMaHJ Ha 3BYKOBOMY KJIITI 3’ABJISAIOTHCA KJIIO-

4oBi Kaapu. SIKIITO0 KOMaHJ KOHTEKCTHOI'O MEHIO0 HeIOoCTaTHbhO, MOKHA IOJaTHh
BJIACHI KJIIOYOBi KaapuW W aHIMyBaTH BJIACTUBOCTI 3BYKY.

p> 6. flogaBaHHA TUTpIB
o Toirpm T =

BimeopemaxTop OpenShot e
IO3BOJIAE OOoAaBaTH OO Bizmeo
Tngn pi.SHI/IX T?HiB: 3suualil- Bt b
Hi Ta aHiMOBAHI. S 2 ‘slaecaamansosia

Turpu — 1e TexcT i/abo : '
300paskeHHsd, AKi HakrJgajza- |
IOTHCA Ha OCHOBHE Bifeo. LET 2 (e p—

3Buuaiini TUTPH moga- et
IOTH [0 IPOEKTY KOMAaHIOIO e e e
MeHIO Tutpy — Tutpw. £oE i excr _

Taxkox TUTPU MOKHA [10- ; :

CROPHCTATHED POIWHPEHHM PEIA M

Fanow 2:

JgatTu y nOiaJoroBoMy BiKHi
Tutpu (puc. 29.9). Ina mporo
MoTPi6bHO BUKOHATU TaKi mii: Puc. 29.9

Save Cracypam
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1) BuOpaTm mabJIOH Ta BOMCATH TEKCT TUTPIiB y BIiATOBiAHI mOsd;

2) 3a moTpebu 3MIiHUTH HIPUPT, KOJIHLOPHU TEKCTY i TJIa;

3) Bmumcaru iM’s (aiina, mig axum (Qaiia TUTPiB Oyae 30eperKeHo B IPo-

eKTi, 1 HaTucHyTH KHOHKY Save (36epertu).

Ilicna nworo y BikuHi Qainn npoekTy 3’aBuTheA HmiKTOorpama daiina ¢op-
mary SVG i3 3asHaueHUM iMeHeM, yV sIKOMY 30epekeHo cTBopeHi tutpu. Daiin
CJi momaTy Ha OOPisKKY B TOMY MicIi Bimeopsany, e MaioOTh OYyTH THUTPH.

BiactuBocti TuTpiB (po3Mipu, ACKpaBicTh, pO3TAIlyBaHHS), AK i PeIITy
00’eKTiB, MOKHa aHiMyBaTu, gocArarouu OaskKaHOTO edeKTy. KMo y BikHI
TuTpn HaTucHYTH KHOONKY CKOPUCTATUCb AOAATKOBMM PeAakTOPOM, TO AJIA OiJIbII
IETAJIBHOTO PelaryBaHHA TUTPIB BiAKPUETHCA BiKHO TrpadiuHOro pemaxTopa.

P> 7. EKcnopT pesysbTaTty y Bigeodaiin

Iliciia 3aBepIieHHA MOHTAXKy BiZleopAny, 3BYKY Ta TUTPiIiB IIPOEKT €Kc-
IOPTYIOTH y HOTPiOHUH Bimeodopmar. 3a xomanmgoio Paiin — EkcnopTyBaH-
HA Bileo BigKpHBaeThCcA OiajioroBe BiKHO, Y SKOMY MOJKHa BuOpaTu mapa-
MeTpu MaWOyTHBOTO Bimeodaitna: im’a daitna, HLIAX, Qopmar, pPoO3IMipH
Kazapa, AKiCTb TOIIIO.

Ilicna HaTmckaHHA KHOIKU EKCNOPTYBaHHA BifeO MOUMHAETHCA OIIPAIIOBAH-
HS TPOEKTY, IOTiM y IiJbOBi# mamii 3’aABiaseTbCS Bimeodaii.

Po3smilieHHA Bigeo Ha Beb-cTOpiHLi

A Toro 1106 miATOTOBJIEHUI BifeodparMeHT MOKHA OYJIO IEpPeryiaHyTH
Ha BeO-cTopiuiti, o ii HTML-Komy ciix momatu ter <video>...</video>.
dparmMeHT KoAy AJid OoJaBaHHA Ha Beb-
CTOPiHKY BiKHa TIleperasany BimeodparmMeHTy
Mae Takuii (hopMmar:
<p>flcKpaBi MOMEHTU HaLOi NOJOPOXi:</p>
<video controls="controls">
<source src="video/myfilm.mov">
<source src="video/myfilm.mp4">
<source src="video/myfilm.webm">
Baw 6pay3ep He nmigTpumye Ter
<i>video</i>.
</video>
Pesynbrar y BikHi 6paysepa Oyae mpuOIms- Puc. 29.10
HO TaKuUM, K HaBegeHo Ha puc. 29.10.
Posrinsimemo gerasibHiIlIe CTPYKTYypy Tery <video>:
* mapameTp controls 3abesmeuye BUBEIeHHS eJeMEHTiB KepyBaHHS Iiepe-
IVISAOM Bijeo;

AckpaBi MOMEHTM HalOi NOJOPOXi
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§ 29. OnpautoBaHHA BigeoaaHuXx

TeramMu SOUrce ommcaHoO onmH abo OinbIrme BimeodaiiniB. Ilapamerp src
3anmae im’a (aiina. BigTBopeHo Oyne mepmuii i3 daiiaiB, popmMaTr AKOTO
migTpuMye Opaysep;

TEeKCT, PO3MillleHuii y KOl IIicjisg mepesiky Qaiiris, Oyme BuUBeIeHO,
AKINO Opaysep He miagTpuMmye Ter <video>.

@) MNutaHHA ana camonepeBipku

1.

OUVAWN

Axi BikHa MicTuTh BiKHO BimeopemaxTopa OpenShot?

Axi eranm BKJOUae poboTa Hana BigeompoeKToM?

Ax iMoopTyooTh aiau 10 IPOeKTy?

fx cTBOpUTH BIACHUI IIAOJIOH AJIS IEPeXOmy MisK KJimamm?
OnuIriTh TOPSAAOK JOAABAHHA OO0 BieopAay THUTPiB.

fAx excmopryBaTH IIPOEKT OO0 Bimeodaiima?

Bnpasa 29

o
B
)

2)

3)

6)

ITizroryBaru BimeodparmenT i Be6-CTOPIHKY AJiA HOro OmMyOIiKyBaHHs.

CrBopiTh y BiacHii mammi manky O6pobka Bigeo. CkomiroiiTe mo Hel
Bimeo- Ta aymiodaiiaim 3 IMamKu, 3a3HAUYeHOI BUHTEJIEeM. 3allyCTiTh
OpenShot. ImmopryiiTe daiiau 10 mpoexTy. 36epekiTs mpoekT y (daiiri
BineopepnakTtop.osp y 1miii camiit mamiri.

HopmatiTe BifjeoKJIinm Ha ITKAJy Yacy, OIPUHAWMHI JBa 3 HUX PO3TAIIly-
BaBIIW Ha ONHIN MOPIsKIIL AJIA OTPUMAaHHSA aBTOMATUYHOTO TEPEXOXY.
Jns1 pemiTu KJINIB HAJAINITYHTEe HNEePeXoau 3 KOJEKITii.

Ha mouaTtky Bimeopsanmy momaiiTe TUTpPU 3 HA3BOIO Bifeo, a B KiHII —
3 BJIACHHMMU IIPi3BUINEM Ta iM’AM, KJIACOM i HA3BOIO IIIKOJIH.
Excnopryfite Bigeomani B mamky CaniT (quB. BmpaBy 27) cOOYaTKy [0
(daitna video.mp4, a morim — video.mov. ITapameTpu eKCHOPTY BUOEPITH
Ha CBilf poacyxn. 3aKpuiiTe BimeopemaxTop.

Y TexcroBOoMy pemakTopi (HampukJam, bBnokHoT) ctBopite HTML-moky-
MeHT, K HaBemeHo Ha puc. 29.10 (c. 168). 36epexxirts y mamii Cant
daitn 3 imerem video.html. IlepersisabTe pesyiabraT y BiKHI Opaysepa.
Y noxymenti index.html (quB. BupaBy 27) momaliTe MOCHJIAHHS Ha CTO-
piaky video.html. 36epexxirs (aita i 3aBepIriTs podoTy.

(i? Komn’toTepHe TecTyBaHHA
BuxomnaiiTe TectoBe 3aBmanHHa 29 i3 aBTOMaTUYHOIO

®
W IepeBipKoI0 pe3yabTaTy Ha caiTi interactive.ranok.com.ua
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30. EproHomika y Beb6-gu3ainHi.
MpocyBaHHA Beb6-caiTiB

Hayka, sxa BuBYae 0COOJMBOCTI OiIJILHOCTI JIIOZWMHU 3 METOI0 3abesme-
yeHHA il e(DeKTUBHOCTI, 6e3meku Ta KOoM(OPTY, Ha3WBAETHCSA €ProHOMiKOI0.

EnemeHTU eproHomiku y Be6-au3aiiHi

CaiiT, AKMM 3PyYHO KOPUCTYBATUCS, CIIOHYKAE BiABimyBaua MOBepHYTHUCS
mie pas. PoariiaHeMo, Bii AKMX caMe MOMEHTIB Ile 3aJIeKUTh.

CaiiT meperisaaoTh Ha €KpaHi, TomMy, JoOumparoouu Ou3aiiH, CJIil Bpaxo-
BYBaTU OCOOJIMBOCTI CIIPUNHATTA JIOAUHOI BidyasbHOI iH(opMmarlii. 3asBuuait
CTOPiHKM caiiTa meperyisafaTb 3TOPU AOHU3Y i 3JliBa HaIpaBo, TOMY HalBalK-
auBinry indgopwmarriro ciaig posmimnryBatu Bropi. CTOpiHKHY 3 BEJIUKUM 00CATOM
irgopMmarii MOBMHHI MaTH YiTKY CTPYKTYPY i He MicTUTU 3aliBUX €JIEMEHTIiB.

CaTn ana KopucTyBadiB 3 0co6/1MBUMM noTpebamu

ITomupeHHAa KOMIT'IOTEPiB Ta IIiABUINEH-
HS AKOCTi 3B’A3KY PO3KPHUJIO HOBi MOYKJIMBOC-
Ti nas grone 3 ocobmmBuMu nmorpedamvu. Ilia
oci0 3i 3HMMKEeHUM cJayxoM abo THUX, XTO He
BOJIOZIi€ 1HO3EMHOI0 MOBOIO, CTaHYTh Y Haroxi
CyOTUTPU — TEKCTOBUU CYIPOBiJ YHU3Y BiK-
Ha mneperiany Bimeo (puc. 30.1).

1106 momaTu cyOTUTPHU, IMOTPIOHO HiATO-
TyBaTU TEKCTOBUH (haily crieriasbHOTO (popma-
Ty VTT, a motim y Ter <video> BKJACTH OLUH
abo Oijgbime TeriB <track> (mo omHOMYy misA Puc. 30.1
KOJKHOI 3 MOB, SKUMU IOCTYIIHi TUTPN).

@ i mytitles_uk.vtt:
WEBVTT

00:01.000 --> 00:05.000
BypxnuBa piuka (TUTpW NPOTArom nepwux 5 cekyHp)

00:10.000 --> 00:13.000
TuTpy MOXHa 3anucysaTu
B AeKinbKa pAaakis.
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< § 30. EproHomika y Be6-gu3aiiHi. [pocyBaHHA Be6-caiTis

®dparmentT HTML-¢aiina, B AKOMY OO0 BiZieo JOAAIOTHCSA TUTPU 3 HABEIEHOTO
daitna mytitles_uk.vtt:
<video controls="controls">
<source src="video/myfilm.mov">
<track src="video/mytitles_en.vtt" srclang="en" label="English" default>
<track src="video/mytitles_uk.vtt" srclang="uk" label="YkpaiHcbka">

</video>

Posrinanemo geaxi arpubyTtu Tery <track>: src (000B’a3KOBUiI aTpubyT) —
daiin dopmary VIT 3 turpamm; srclang — nBOOYKBeHUIT KOA MOBU THUTPiB
(uk — yxpaimchka, en — amrIilicbka, de — Himernbka Torro); label — massa

MOBU [Ji BUBEIEHHS B CIIMCKY IJisi BubOopy; default — osmaxa moBu, Axa Oyne
BUKOPICTAaHA, SKIIO KOPUCTYBaU HIiUOro He 3MiHIoBaTmMe. J[[OIMYCKAEThCA JIUIIIE
B omHOMY 3 TeriB <track>.

Caiir mae OyTH OITUMiB0BaHUI IJisT KOPUCTYBAHHS JIIOABMU 3 IIOPYIIIEH-
HAMU 30py a00 Ha eKpaHaxX PisHUX Po3MipiB (3a0e3meueHU pPe:KUMOM 3MiHEH-
HsS MacIiTaly Ieperisdny CTOPiHKH!) 60e3 BTpaTu (PyHKIIOHAJIHLHOCTI.

MowykoBa onTuMmisauia Ta NpocyBaHHA Beb6-caiTiB

II1o6 cafiT cTaB MOMYJISPHUM, BiH Ma€ 4acTo 3’IBJISATHUCH Ha IIE€PIIUX CTOPiH-
KaX PesyJIbTaTiB MOITYKOBUX 3AIUTiB, a MaTepiaju PeryaspHO OHOBJIIOBATUCH.

ITomyxkoBa onTumisamnisa, abo SEO (amri. Search Engine Optimization), —
e HAaOPSIMOK MisIILHOCTi, METOIO0 SIKOT'O € IIiABUINEHHA PeHTHHIY caiiTa B pe-
3yJabTaTax IOMIYKOBUX 3anuTiB. Ilicas Toro sik caiiT ony0JiKOBaHO B MepeXi,
oro cjim momaTu B IIOIIYKOBY CHCTEMY, SIKa IIPOiHIEKCYye CailT, IIPOoaHaJIi3ye
ioro BMicT i BHece maHi Ipo HAIIOBHEHHS y CBOIO 0as3y JaHUX.

@) MNutaHHA ana camonepeBipKu

1. IIlo Take epromomika?

. SxuMu crmocobaMy MOYKHA MiLKPECIUTH CTPYKTYpPY Beb-cTOpiHKu?
. fK momatum TUTpPHM OO BiJeo, PO3MIiIlleHOro Ha BeO-CTOPiHILi?
Onutirith Po3TIAHYTI aTpuOyTH Tery <track>.

IITo pobuTh cail'T AOCTYHHIIIUM IJIA JIOAEH i3 HMOPYIIeHHAMHU 30py?
IITo Take «IIOITyKOBa OMTHMi3allis»?

.

oOUuAWN

@ Bnpaea 30

b

PP Iomaru cyOTUTPU O BimeoposiKa Ha Be6G-CTOPiHII.

) Bingxpuitte B Gpaysepi ¢aitn video.html iz mankm Cait (zuB. Bmpa-
By 29). IlizroryiiTe B TEKCTOBOMY IIPOIlECOPi TaOJHIII0O HaBeIeHOI
CTPYKTYPHU i, Ieperasgaiouy Bifeo, 3aIllMIIiTL 3a 3pasKoM, SAKi cyo-
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Po3pin 4. MynbTumepiiHi Ta rinepTeKCTOBi JOKYMEHTH }

TUTPU B AKi TPOMiKKM yacy OyayTh mokasaHi. IligroryiiTe He mMeHIe
HizK 5 cyOTuTpiB. 30€perkiTh JOKyMeHT y (aiiai 3 imenem TuTpw.

lMouaTtok KiHeub Tekct
00:02 00:05 Mw Bupywaemo B noxia!
00:08 00:12 MNepwuin npusan

2) CkormiroliTe TabINIIO, 3ayCTITh TEKCTOBUII PeIaKTOpP i BcTaBTe (ppar-
MeHT. 3MiHITh TEKCT TaK, 1100 CTPYKTypa Biamosimasa gopmary VTT
(nuB. mpukJanm). 30epexits Qaiia 3 imenem titles_uk.vtt y mammi Canr.

3) Bigxpuiite Qaiin video.html i momaiite mo Tery <video> Ter <track
src="titles_uk.vtt" srclang="uk" label="YkpaiHcbka">. 36epe:xiTh daii.

4) OHOBiITH CTOpPiHKY B Opaysepi. IlepernaHbTe Bimeo Ha BeO-CTOPIHILi.
IlepekonaiiTecs, M0 TUTPU MTEeMOHCTPYIOThCS. BHeciTh 3Mminu mo daiina
titles_uk.vtt, 36epe:xkiTs itoro, OHOBITH CTOPiHKY i ITepeBipTe pe3yabTaT.

5) 3pobiTh 3HIMOK eKpaHa, HAa AKOMY BUIHO Bifieo 3 TUTpaMu y BiKHi
Opaysepa Ta BiKHO TEKCTOBOI'O pefakTopa 3 (hailjioM TUTPIB.

{’? Komn’toTepHe TecTyBaHHA
Bukxonaiite tecroBe 3aBmaHHda 30 i3 aBTOMATHUYHOIO

o
W IIepeBipKoI0 pesdyabTaTy Ha cairti interactive.ranok.com.ua

o
o

ﬁwﬁ MpakTuyHi poboTH

P> MpakTnuHa po6ota 6. OnpayloBaHHA 3BYKOBUX faHMX
3aBOaHHA: CTBOPUTH 3BYKOBUI ()parMeHT i3 BUKOPUCTAHHAM T'OTOBOTO i ca-
MOCTifHO 3aIIMCaHOT'0 3BYKOBOT'O MaTepiaJry.

P> MpakTnyHa pob6ota 7. OnpautoBaHHA BigeoaaHux
3aBAaHHA: CTBOPUTH Bifeo(h)parMeHT i3 BUKOPUCTAHHAM MIEPEXOIiB, TUTPAMU
Pi3HUX THUMOIB Ta 3BYKOBUM CYIIPOBOJIOM.

P> MpakTuuHa po6oTta 8. Po3po6ka npoctoro Be6-caiita
3aBAaHHA: CTBOPUTH BJIACHUU CAUT 3a 3aJaHOIO TEMOIO.
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Komn’toTepHuii C/I0BHUK

ba3a gaHnx — ymnopaakoBaHa CYKYIIHICTh JAaHUX PiBHOTO TUITY, AKi Bigo-
OpaxkaloTh CTAH O0’€KTiB IEBHOI IpeaMeTHOI raJjysi Ta 3B’sI83KM MisK HUMH.

IHTepHeT peuell — CyKymHiCTh (DiBSMYHMX IIPUCTPOIB, SAKi OCHAINEHO 3a-
cobaMu IpuUiiMaHHA I IepemaBaHHaA iH(opmaril Ta mig’eguamo mo ImTepmery.

IHbopmauiiHa 6e3neka — CYKYMOHICTL 3aXOAiB AJS 3aXUCTy MJaHUX Ta iH-
dopmarriinol cucTeMu BiJ BUNAJKOBUX a00 HAaBMHUCHHUX IIOMIKOAKEHDL i He-
CAHKI[IOHOBAHOT'O JIOCTYILY.

IHbopmauiiHa mogenb — omuc o6’eKTa (ABUINA, IPOIECY), AKUI BUKOPU-
CTOBYETBLCS 3aMiCTh OPUTIHAJY IIiJ Yac AOCHiMKeHHA i MicTuTh iH(popMaIlio mpo
IesdKi BasKJIUBi AJIA IIBOTO JOCJiKEHHs TUIIOBI PUCH Ta BJIACTUBOCTI 00’€KTa.

IHpopmauiiHa cucTemMa — CYKYIIHICTH B3a€MOIOB’A3aHUX 3acO0iB i MeTozmiB
3nificHeHHA iH(OpPMAIiHUX TPOIECiB.

Komn'toTepHa mogenb — iH(QopMmalifina Mojeab, peaJjidoBaHa 3a JIOIOMO-
rOI0 IIEBHOT'O IPOTPAMHOTO CepeoBHUIIA.

MaremaTnyHa Mogenb — IIeperlik BXiZHWUX HAaHWX, Pe3yJabTaTiB, AKi II0-
TPiOHO OTpMMATU, TA MAaTeMATUUYHUX CITiBBiAHOINIEHb, AKi BUPaKalTh 3B’SI30K
MiK BXiJHMMUN JTaHUMMU Ta HEOOXiTHUMU pe3yJabTaTaMU.

MaTtemaTnyHa CTaTUCTUKA — PO3MAiJ MaTeMaTHUKU, Y AKOMY 3a JOIIOMOTOIO0
MaTeMaTUYHUX METOMiB CHCTEeMaTU3YIOTh, OHPAIlbOBYIOTh i BUKOPHCTOBYIOTH
KiJIbKicHI pesynbTaTH IOCTiIKeHb IJIS HAYKOBUX i MPAKTUUYHUX BHUCHOBKiB.

MopenoBaHHA — OOCIHiI:KeHHSA 00’€KTiB HIJIAXOM IIOOYIOBU Ii BUBUEHHS
iXHIX MomeJIeii.

MowyKoBi cMcTeMn — TOBHICTIO aBTOMAaTM30BaHI MexXaHi3Mu, AKi rInOOKO
CKaHYIOTh yCi 3amaHi cepBepHu (BiIKPUTI AJA CKaHyBaHHs) i 30MpaioTh iHIEKC —
iH(opmarrito mpo Te, 1m0 i JAe (Ha AKil BeO-CTOPiHII) BUABJIEHO.

Cncrtema KepyBaHHA 6a3amMu faHuUX — mporpama [Jis BBeleHHs, 30epiran-
Hs, IOIIYKY Ta ONpAaIlOBaHHA AaHUX y 0asi maHmx.

CopTyBaHHA AaHUX — 3MiHeHHA PO3TAIllyBaHHA NAaHUX B IOPAJLKY 3pOC-
TaHHA ab0 cIajaHHAg.
CraTncTmka — HayKa Ipo MeTonu 30MpaHHs, ONPAIIOBAHHS, aHAJI3y Ta

iHTepmpeTallii JaHUX, IO XapaKTepPU3yIOTh MACOBi ABUINA Ta IIPOIECH, TOOTO
CYKYIIHOCTi O0’€KTiB.

Cxema paHMx — rpadiuHe momaHHsA 3B’A3KiB Mixk TaO0aunAMu 6asu JaHUX.

TymaHHi TexHonorii — posnofijsieHe 30epeskeHHA AaHUX Ta/abo 00UMCIEHDb
MiK OKpeMUMHU OUCTAHIIINHO BigJajleHUMU ITPUCTPOAMMU.

QinbTpyBaHHA faHUX — BUIiJIEHH:A i3 3araJIbHOr0 HaOOPY MAHUX IIiMHO-
JKUHU, 110 BiIIOBi/la€ IMEBHUM yMOBaM.

QOyHKUiT — 116 3aspaJierigb Bu3HauUeHi OPMYJaU AJIA BUKOHAHHA IEBHUX
o0uucJieHb 3a 3aJaHUMU BeJUUYMHAMHU (AapryMeHTaMN).
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