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LHAHOBHI AECATUK/IACHUKH
TA AECATUK/IACHUL]I!

Y 9 kjaci 3aBepIIuBCA MEPIIN eTall BUBUEHHS OCHOB iH()OpMATUKU. 3a
I’ATHh POKiB BM OHaHYBaJXi OCHOBM POOOTH 3 KOMII IOT€POM, HAaBUUJIUCA IIpa-
IIIOBATH 3 €JIEKTPOHHUMU TaOJUIAMU, CTBOPIOBATHU BiIEOKJIINIM W HECKJIaTHI
ny6iikailii, po3pobasaTu mpeseHTallii Ta KOHCTpPyoBaTu cailiTu. Bu HaBumIn-
cA CKJAJaTH Ta BUKOHYBAaTH aJITOPUTMU 3a 3aJaHUMU yMOBAMU B CEPEIO-
BUIII IIpOorpaMyBaHHA. 3HAETE, AK KOPHUCTYBaTHCA CYYaCHUMHU CJIyKOaMu
IarepHeTy i AKi 3acobu I MEeTOAM OOMOMOKYTH y0Oe3meuuTH maHi Bif cImo-
TBOPEHHSA UM HECAHKI[IOHOBAHOT'O JOCTYIIY.

Y nmpoMy HaBYAJIBLHOMY POIi HA BAC TEX OUIKyEe UMMAJIO I[iKABOTO Ta
KOPHCHOr0o. A TPOMOHOBAHWN HiAPYYHUK OyAe BallluM HaAiHHUM MOMiUHU-
koM. Ilpuramaemo, AK i3 HUM IIpaIllOBaTHU.

IligpyyHuK CcKJIaZaeTbCcsa 3 YOTHUPHOX pos3AiniB. Ha mouaTKy KOKHOTO
posxminy Bu 3Haungere pyopury «Ilosmoproemo». BoHa momomoske BaMm 3ra-
IaTu BimoMocTi, AKi BM BUBYAJIM 3 MaHOI TEMH y TOIEPeNHiX KJjacax i AKi
OyayTh HeoOXimHi IJIA 3aCBOEHHS HOBOT'O Marepiaiy.

Posnin ckinamaerbea 3 maparpadiB i TpakTUYHUX POOIT 3a TeMaMu PO3-
niny. Kosxkumit maparpad MmicTuTh meopemuuHni gidomocmi 3a TEeMOIO yPO-
Ky, npukaiadu npaKmuyHozo 34CMOCY6AHHS OTPUMAHUX 3HAHb, PYOPUKU
«I[lumanusa Ons camonepesgipku», «Bnpasa», «Komn'itomepre mecmyearnts».

«[Iumanns Ons camonepesipku» TOIOMOXKYTH BaM 3’ACYBATU, YU 3PO3Y-
MiJu B BUBYEHMI Marepiaj, a TAKOXK IIiATOTYBATHCS OO BUKOHAHHS BIIPaB
i mpakKTUUYHUX POOIT 3a KOMII'IOTEPOM.

Pyb6puka «Bnpasa» CKJIAJAETHCA 3 TEOPETUYHUX 1 MPAKTUUYHUX 3a-
BIaHb. BOpaBu 3 MO3HAUKOIO P MICTATHL OKpeMi 3aBHaHHS, BIIPABU 3 IIO-
3Haukoo PP — BaBJaHHA i3 IOKPOKOBMM OIMCOM BUKOHAHHS. BHKOHY-
ouM IIi 3aBAaHHSA, BU 3400yAeTe HeoOXigHI MpaKTUUYHI HaBUYKKU POOOTHU
3 KOMII IOTEPOM.

OminuTy cBOi 3HAHHSA, BMiHHSA Ta HABUYKH BaM [IOIIOMOXKe DPYyOpHKa
«Komn’romepne mecmyeannsa». 3aBoaHHA Iiiel pyOpHMKM MOYKHa BHUKOHAa-
T B OHJAWH-PEXKUMi 3 aBTOMATHUYHOKIO MEPEBIiPKOI0 pe3yJsibTaTy Ha CaMTi
interactive.ranok.com.ua
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Ha mpomy caiiTi Bu Tako)k 3HaljeTe onucu npakmuiHux pobim, 3ampo-
moHOBaHUX N0 Kypcy iHdpopmarumru. II[o6 BHKOHATM KOKHY 3 IPaAKTUUHUX
pobiT, B MaeTe MOBTOPUTH MAaTepiaji, BUBUEHHUI IIPOTArOM IMIOIEPeaHiX ypo-
KiB, — Tomi BU 3MOKeTe YCHiIlTHO 3aCTOCYBATH CBOI 3HAHHS, IIPAIIIOIOYM 3a

KOMII FOTEPOM.

Ba:xaemo maTxHeHHS Ta ycHixiB!
Asmopu

YV TeKcTi mijpyyHWKA BUKOPUCTAHO TaKi MO3HAUEHHS:

il

3amam’siTaiiTe
PosrianbTe mpukIan

3BEPHITH yBary

.............
°

°

‘ﬁlw 3ualiniTe BimmoBias B IHTEpHeTi

™

BukonaiiTe mpakTUUYHe 3aBIAaHHS 3a KOMII IOTEPOM

T

BukonaiiTe 3aBIAHHS IiABUINEHOI CKJIATHOCTI

BukonaiiTe 3aBIaHHA B mapax
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IHPOPMALINHI TEXHOAOTII
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§ 1. Indopmauia Ta noBigoOMAEHHA

§ 2. KogyBaHHA Ta nmepepgaBaHHA MOBiAOM/IEHb
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§ 4. IHTepHeT-TexHOAOTrIT

§ 5. IHpopmauinHa Be3neka

§ 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-
UillHi cucmemu Ta Ha AKI BUAM IX MOXKHA PO3MIOIi-
JUTHU: TexHiuHi, Oiosoriuni, comiaapHi. Hampuximan,
JoauHa — Ie Oiosioriuna imdopmMmarliiina cucrema,
KoMIr'rorep — TexHiuna. CycmijbecTBO — coIiajabHA
imopmariiina cucrema, i JIIOAM AK YJEHU CYCIIiJIb-
CTBa BUPOOUIUW IHQOPMAUIUHY KYyAbmMYypy — CKJIaA-
IOBY B3arajibHOI KYJbTYpPH, sSKa BU3HAYAE IIOBEJIiH-
Ky ocobuctocti y chepi imdopmariiiHol misabHOCTI.

Bawm Bimomo, 110 415 3aXHCTY KOMII'IOTEPHUX CHC-
TeM BiJ IIKiZJIMBUX IpOrpaM BUKOPUCTOBYIOTL GHMU-
BIPYCHI npozpamu.

OkpiM 3acTOCyBaHHA IMMPOTrPAMHUX 1 TEXHIUHUX 3a-
co0iB, Oesmexa B IHTepHeTi 3aI€KUTH BiJ JOTPUMaHHS
KOpHUCTyBauyaMU IEBHUX EMUYHUX 1 Npasosux HOPM.
Cepen HHUX: BUKOPUCTAHHSA JIIIIEH30BAHUX IIpOrpam,
IOTPUMAHHS aBTOPCHBKOTO IIpaBa U KOHGDpIimeHITiAHOCTI
npuBaTHOI iH(opmMmarlrii, BBiuJIMBa IOBeAiHKa Him uac
CIiJIKyBaHHA Ta iH.

Axi Bugu indgopmarniiinux cucTeMm Bu 3HaeTe?

Yu e iHdopMaIliifiHOIO CHCTEMOIO CycHiJbcTBO? Homy?
IITo Taxe imdopmaliifina KyabTypa?

Slke mpusHavueHHS aHTUBIpYyCHUX Iporpam?

Big AKMX YMHHUKIB 3aJIe)KUTH iH(popMaliifina Oesmexa?
HasBiTh KijJbKa mpaBuJ HMOBeAiHKU B IHTEepHeTI.

-

A
e

Y ybomy po30ini 8u o3Haltiomumecs 3 Cy4acHUMU meHOeHYiamu
ma nepcnekmugamu po38UmKy iHOpMayitiHo2o Cycninbcmead,
0i3Haemecs, AK 8NaUBAIOMb CyYacHi iHPOPMAayitiHO-KOMYHIKAUItHI
mexHon02il Ha po38UMOK ocobucmocmi, cycniibcmaa i 0epxasu.

y



< § 1. IHdopmauia Ta noBigoOMNEHHA
1. Indopmauia Ta nosigomnenns

VY momnepeaHix KJjacax BU O3HAMOMUJINCA 3 IMOHATTAMU, MOB’SI3aHUMHU 3 iH-
dopmariiero Ta iH(popMalmiiHUMEU mporecamMu. Telep HAcCTaB Yac II03HAIOMU-
THCA 3 OiJBIN IIMOOKHMM BMICTOM OCHOBHMX IIOHSATH CydYacHOI iH()OPMATHKMU.

MoHAaTTA iHpopmauii

BcecBiT, mo Hac 0TO4Yye i YACTHMHOIO SKOTO € MH CaMi, CKJIAJaeThCHA
3 00’eKTiB (IpexMeTiB, mpoileciB i aABuI). AJie TIOPAL i3 MaTepiaJbHOIO CKJa-
moBoio BcecBiTy icHye I HeMmarepiajsibHa MOTO CKJaJoBa, — ii Ha3WBAIOTh
iH@opmauiero.

KaeTbeA iH(poOpMAaILia:

«...icHye emmHa i BceoxomJjmiooua ines
Bcecgiry...» (ILtaron, «Timeii») (puc. 1.1).
Y Toi#l camMmii yac TPUXUJIBHUKU MarTe-
piajicTHUYHUX MOIVISALIB BBaKalOTh, IO
TIEPBUHHOIO € MaTepid:

«...BUHUKHEHHs BcecBiTy € peayiabTra-
TOM... BuOyxy...» (I. T'amoB, «CTBOpEeHHA
Bceecsity») (puc. 1.2).

VYsarambHeHUM IMOHATTAM iH(opMAaIlil MOXHA BBaKaTHW TakKe.
[ )
IHbopmauia — 1me BigomocTi mpo o6’ekTu Bceecsiry.
{
Cuim 3ayBaskuTH, 10 €AUHOTO O3HAUEHHA iHGopMallii He icHye. 3HaUEeHHA
IBOTO TEePMiHA 3AJIE}KUTH BiJl KOHTEKCTY.

JIOAVHN € HOBUMU i KOPUCHUMM.

e V (imocopchbKOoMy PO3yMiHHI — Ie pe3yJbTaT BimoOpaskeHHS y CBimo-
MOCTi JIIOMWHYW KapTUHU PeajibHOTO CBITY.

e Ha mpaBoBomy piBHiI 3a 3akonom YEKpaimu «IIpo imdgopmariiro» — 1e
Oynb-ski BimomocTi Ta/abo mamHi, 110 MOMKYTh OyTu 30epe)keHi Ha Mmare-
pianpHHX HOCisgx abo BimoOpasKeHi B eJIEKTPOHHOMY BUIVISAII.




Po3pin 1. IHdopmaLiiiHi TexHonorii y cycninbCcTBi

BaactuBocTi iHpopmauii

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

4

Bnacrtusictb MNMosAcHeHHA Mpuknagn
BigobpaxeHHsn JocmosipHa HedocmosipHa
[locToBipHIiCTb| peanbHOro cTaHy 3a nokasom TepmomeTpa 3a nokasom TepmomeTpa
peueit Temnepatypa cHiry -3 °C | Temnepatypa cHiry +22 °C

HocTaTHictb

llosHa

HenosHa

[ouy 3a BiKHOM Ans Toro,

MNoBHOTa ONA NpUHATTA XMapHicTb ans Toro, wob
. wob y3ATn 3 coboro
pileHHA y3ATW 3 CO6OK MapaconbKy
napacosbKy
CryniHb 6nu3bKocTi ToyHa HemouHa
TouHicTh Ao BigobpaxeHHa | Temnepatypy Tina noguHu | Temnepatypy Tina noavMHA
peanbHOro craHy BUMIPAHO MeANYHIM BUMIPAHO NMOGYTOBUM
ob'ekTa TEPMOMETPOM TEPMOMETPOM
. AKkmyaseHa HeakmyaneHa
BaxknuicTb

AKTyanbHiCTb

Ha NMOTOYHMUI
MOMEHT yacy

MporHo3 rigpomeTueHTpy Npo
norogy Ha CbOrofHi

MporHo3 rigpomeTueHTpy
Npo norogy Ha BYOPALLHIn

JeHb
MoTpi6HicTb KopucHa HekopucHa
) nesHoOMy . )
KopucHicTb croxmBavy MporHos rigpomeTueHTpy | MPOrHos rigpomeTueHTpy
(LiHHICTD) AN 0AMHK, AKa 36MpaeTbcA IONA NIOAVHN, AIKa He
B KOHKPETHIX
NoAopPOXKYyBaTH MAaHye BUXOAUTA 3 [IOM
0o6CTaBMHAX AOPOXY Y A pomy

3posyMmimo, 1m0 iHpopMalliga Mae IIe IiJy HU3KY PisHUX BJIACTUBOCTEI.

MoBsigomneHHA i gaHi

Sk Bam Bimomo, iH(opmaniiini mpomecu — 1e OyAb-aAKi ail 3 imdopmari-
€10: OTPMMAHHSA, OIIPAIlIOBaHHA, IIepelaBaHHA TOIO. [H(opMmaria nepegaeTscsa

KaHaJaM#u 3B’I3KY Big mikepesa oo mpuiiMadua 3a IOIOMOI'OI0 IOBiJOMJIEHB.
[ ]

MNoeigomneHna — me ¢opma icEHyBaHHA iH(MOpMAIii.
{
IToBimoMeHHA SBJIAIOTH CO0OI0 IIOCJiJOBHICTH CHUTHAJIB pi3HOrO poay.
IITo6 moBimomJieHHs OysJ0 MPUIATHUM MAJIA 34iMCHEHHSA HEeBHOrO iH(opMAaIriii-
HOT'O TIpoIlecy, ioro HeoOXigHO 3aKOIyBaTH.

o . . . .
JaHi — me moBimomueHHs, momaHi y GopmanizoBaHoMy (3aKomoBa-

°® HOMY) BUTJIAII.



< § 1. IHdopmauia Ta noBigoOMNEHHA

y BI/II‘.TIﬂ,le BlII6I/ITI/IX BlI[ CTOleRI/I CBiTJIOBUX CUTHAJIiB.

CaMe ImepeTBOPEHHs I OHpAI[IOBAHHS MAHUX MAO3BOJAIOTH 3MiMCHIOBATH
irgopmaItiiini mpoiecwu.

AcneKkTu iHpopmauii

Poarismemo Tpu acneKkTu (a00 CKJIAMOBi) BUBHAUEHHS MOHATTS iH(QOpMAIIii.

CemanTnuHmMii acmekt iHdopmaiil mop’ssanuii i3 ii smicTom i BpaxoBye
3B’A3KH1, sKi BigoOpaskeHo B mosimomienHi. BiH € ocHOBOIO [Jyisi BUPOOJIEHHS
OHATH i YABJIEHb B OJepiKyBaua, y3araJbHeHHs 3HAHbL TOIIO.

ITeit acrieKT € OCHOBOIO JIOACHKUX 3HAHb 1 CKJIAQJOBOIO WMYUHO20 iHMe-
nekmy (ouB. c. 18).

3acHOBHUK Teopil iHdopmaliii amMepuKaHCbKUI
imxxenep i maremaruk Kion Illernon (puc. 1.3) y 1948 po-
Il 3aIIPONOHYBaB iMOGIpHICHUIl TiAXiN 1O BU3HAUEHHSA
HOHATTA «imdopMmalrisg». TodTo UMM MeHIIa HMOBipHiCTH
nesaKol mogmii, Tum Oiabiny KigbkicTs imdopmariii mic-
TUTH IIOBIJOMJIEHHS IIPO I[I0 IIOHiO.

LA

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

K. IllenHOH 3ampOmOHYBaB BUKOPUCTOBYBATHU 0im AK OTUHUII0 BUMIipIO-
BaHHA KijgbKocTi iHQopMmalii Ta BCTAHOBMB MaTeMaTUUYHUIN 3B’SI30K MisK
iHGopmaTuBHicTIO TIOAil i iMoBipHicTIO i1 mosABU. OT:Ke, GIT BUKOPUCTOBYETHCSA
AK ONWHUILA BUMIipIOBaHHS KiJIBKOCTiI iH(opwmallii B moBimomMJyeHHi (ceMaHTHUY-
HUI acneRT) Ta o6cm‘y TIOBiJOMJIEHHS (anTachqHHﬁ acr[e}cT).

™1 iHdopMallii 3 TOUKH 30py ceMaHTHUKM. | HaBOaKM, CHUMBOJI,
HAIIpUKJIaA Jiitepa P, AKa mosHauae Miciie AJA CTOSHKH aBTO-
MO0iJIiB, MiCTUTh BaKJIUBY iH(oOpMAaIlilo AJISA BOmid.

CuntakcuuHmMii acmekT iHdopmaiii mos’a3aHmili 3i crmocobom ii momamHSA
¥ He CTOCYETLCS 3MICTy IIOBioMJIeHHS. BpaxoByeTbCA JIMIIE CIOCI0 KOTYyBaHHSA
IaHuX Ta 00CAT, ITBUAKICTH IlepeJaBaHHs, ONPAIlIOBAHHS, TEXHIUHI Xapakre-
PHUCTHUKU HOCIIB TOINO, 3aJje:KHi Bif crmoco0y KomgyBaHHsA. 30KpeMa, y IIbOMY
ACTIeKTi HeBaKJIMBUU 3MIiCT TeKCTOBOI iH(popmarlii — JauIre KOPEeKTHICTh II0-
IaHHA CUMBOJIIB i CJIiB Yy peuyeHHi.



Po3pin 1. IHdopmaLiiiHi TexHonorii y cycninbCcTBi }

Ky 8-0iTOBOro KOAyBaHHSA B CHHTAKCHUYHOMY AacIIeKTi Mae TaKuii o0Csr:
32 x 8 = 256 6iriB, a B ceMaHTHYHOMY Ta IIParMaTUYHOMY AacIleKTaxX iH-
dopmailrii He MiCTUTB.

IIparmaTuunuii acuekT indopmanii mop’a3anuil 3 i1 IiHHICTIO NI KOpUC-
TyBaya, TOOTO € KPUTEPiEM IMPaKTUUYHOI'O 3aCTOCYBaHHS iHMopMaIllii ImeBHUM
KOpHCTyBaueM y KOHKPETHUX O0CTaBHHAX.

HAWOJMMKYiI TOAMHM He MAa€ CeHCy IJis KOCMOHABTa Ha opOiti. A imdop-
Mallid Ipo oOMe)KeHHs IIIBUIAKOCTL PyXy aBTOMOOIJIiB Ha HOOpo3i € Heak-
TYaJIbHOIO JIJISI MOPSKA.

MuTaHHA g4/18 camonepeBipku

1. $flke 3 osmauens iHdopmalii € masa Bac HalinpunHATHiIIIM? Yomy?

2. Ywu zaBxau iHdopwmaiiia € xopucuoio? [[oBemiTh Ha IpUKJIamax.

3. HasegiTs mpukJgagy moBiIOMJIEHD 1 JaHUX.

4. TlomipryfiTe, y IKOMY acCleKTi HaWOiJabITy KiJbKicTh iHQoOpMaIii mic-

TUTh KapTuHa «YopuHuii KBaapar» Kasumumpa Masesuua. IloscHiTb

yoMmy.

AK morxkHa moB’sasaTy iHdopMallilo Ipo IoAilo 3 imMoBipHicTIO Mmomii?

6. HapeniTh mpuKJIagM, KOJU IIOBiIOMJIEHHS, IO He MiCTATHL iH(popmarii
B CEMaHTHUYHOMY acCIeKTi, B IHIINX acHeKTaX MIiCTATh BEJIUKY KiJb-
KicTs iHgopmarrii.

v

Bnpasa 1

PP  PosrnsHyTH BJIACTHBOCTI iH(MopMAaIii B pisHHX aclleKTax.
1) CTBOpiTHL Y TEKCTOBOMY HOKYMEHTi TAOJHUIIIO 3a 3Pa3KOM:

Mpuknagn

BnacTtuBictb [TosscHeHHs

2) 3uaiimith B IHTepHeTi omrcu ABOX BJacTHUBOCTell iH(opmarliii, He omu-
ﬁf” caHux y Mmarepiaji maparpada (guB. c. 8), i 3aIOBHITH TAOJIHUITFO.
3) CTBOPiITH ¥ TEKCTOBOMY HOKYMEHTI TAOJUI[I0O 3a 3Pa3KOM:

AcnekT iHdopmauii
CYHTaKCUYHUI CeMaHTUYHNI nparmaTu4Huin

10



< § 2. KopyBaHHA Ta nepefaBaHHA NOBigOM/EHb

owm 4) 3amoBHITH TAOJIUIIO, POSIOAIJIUBIIN B KOKHUU CIIOBIIEIlb IO ABi-TpHU
BJIACTHBOCTI iH(popMaIrii, omrcari B Marepiamax maparpada (aus. c. 9)
Ta B IYHKTi 2 BIOpaBH, Tak, 100 BOHU BimmoBimasu Juiie (abo 6iib-
III0I0 MipOI0) 3a3HAUEHWM acIleKTaM.

' ITig yac BuKOHaHHsA BOpaB pos3fiay 1 yci ckpiuioTu, pesyiabTa-

@ TH 0O0YHCIeHb, IOACHEHHs 30epiraiiTe B TEKCTOBOMY HOKYMEHTI.
Hanpukaazn, y Google-nokKymeHTi (Ha xMapHOMY OUCKY) abo B I0-
kKymeuTi Word (Ha JIOKaJIbHOMY KOMII'IOTEPi) 000B’sI3KOBO 3a3Ha-
yaiiTe B iMeHi (paiia HoMep BIpPaBMU.

Komn’loTepHe TecTyBaHHsA

0) BukonaitiTe TectoBe 3aBHaHHA 1 i3 aBTOMATHUYHOIO
L% | IepeBipKoIO pe3yJibTaTy Ha caiiTi interactive.ranok.com.ua

2, KogyBaHHA Ta nepegaBaHHA
NnoBigOM/1I€HDb

Is xypcy 8 kKiyacy BaM 3HaMOMi MOHATTA KOLY, KOAYBaHHA, NEKOLYBaHHA.
Temep Mu AeTaNbHIiIIEe POBIVIAHEMO MUTAHHSA, MOB’sI3aHiI 3 KOAYBaHHAM i mepe-
IaBaHHAM JaHUX PiBHUX THUMIiB: CUMBOJBHUX, IpadiuHUX, 3BYKOBUX.

KOAYBaHHFI CMMBO/IbHUX AadHUX

SIK Bu 3HaeTe, Iy KOAYBaHHA JAaHUX Y KOMII'IOTEPiI 3aCTOCOBYIOTH Oara-
TO3HAUHI ABifiKOBI Koau, y AKUX ABifiKoBYy mudpy 0 abo 1 masuBawoTh 6imom
(Bim anrmn. binary digit — nBifikoBa nudpa).

I KoayBaHHSA CUMBOJIIB 3a3BUUaii BUKOPHUCTOBYIOTH 8-6iTOBUIT ABiliKO-
BUU KO, AKUI MONAIOTh V BUIVIAMI TaOJIMII.

[ )
ITocaigoBHicTh i3 8 mBilfiKoBUX pospsAmiB (6iTiB) HasuBarOTL GaliToM.

(]

BuropucroByioThk i KpaTHi oguHHIi. SragaiiTe, 1110 O03HaUaOTh Hpedikcu
kijo (K), mera (M), rira (I'), repa (T), mera (II).

YuiBepcasbHOIO CHUCTEMOIO, ITO JO3BOJISE KOAYBATHU CHUMBOJIM MaMKe BCixX
HasgBHUX ChOrofHi aJjdasiris, € Tabauia HOHikog (Unicode), v akiit mia Komy-
BaHHS CHMMBOJIY BUKOPHCTOBYETHCS n0 32 OiTis.

1



Po3pin 1. IHdopmaLiiiHi TexHonorii y cycninbCcTBi }

KoayBaHHA rpadiuyHux gaHux

Kowmmr’'torepry rpadiky MosxHA r
POSIONININTU HA paAcmposy, 6ek- P
MOpHY, (PpaKmanvHy, MPUEUMID- 1
Hy (puc. 2.1, a—2).

Y (aiini pacTpoBoro 3o0pa-
JKeHHS 3aKO0J0BaHO KOJILOPU BCiX
fioro mikceJiB.

3razaemo, M0 IIIMOMHA KOJBOPY — I KiJbKicThb OiTiB, SiKi BHKOPHCTO-
BYIOTBCA [JIs KOAYBAHHSA KOJbOPY MiKCeJas PacTpoOBOTO 300pasKeHH.

Puc. 2.1

(1) Ha puc. 2.2 maBemeHo [ecsaTkoBe nofaHHs LWicTHaguAT-

npukjgasu RGB-Koxysas- Konbopis nKOBMVI Kon

HS KOJBOPiB PacTPOBOTO YopHUI o] FTd 0 0 000000

so0pasenns i3 24-6irmoio EM_MEIEEI

MINOMHOI0 KOJIBOPY (II0

8 Giris ma xosen i3 ko~ kot __|yellow | 255]255] 0 | FFFFO0

abopiB Red, Green a6o

Blue). GnakuThui laqua | 0 | 255 | 255 | OOFFFF_

CUHIN blue 0 0 255 0000FF
Puc. 2.2

VY BeKkTOpHOMY 300paskeHHi KOAYIOThCA BJIACTUBOCTI Moro rpadiuyHMX mpu-
MiTHBiB: (popMa, TOBITMHA, KOJIp, HAKPECJEHHSA, 3aJUBKaA TOIIO.

Y dpakraasHiit rpadini 6a30BUMU eleMEeHTaMU € MaTeMaTUu4Hi (popMyau.
daiin ppaxkTaJbHOTO 300pasKeHHS 30epirae sakomoBaHi pPiBHAHHSA. 3aCTOCOBY-
I0Th TaKy rpadiky [aa moOymoBU BisepyHKiB, JaHAIIa(TiB TOIIO.

Y rpuBumipsiii (3D) rpadimi Momea00THCA ITPOCTOPOBI 06’€KTH, 3aBAAKH
YOMY BUHUKAE MOMKJIWBICTH PO3TIAAATU iX Mix OYyAb-AKUM KyTOM, 3MiHIOBaTH
posTalmlyBaHHA, OCBITJIEHHS, BJIACTMBOCTI MaTepiajiB Toiro. Ilig yac cTBopeHHA
TaKUX OO’€KTiB MOEMHYIOTHCA PACTPOBUM i BEKTOPHUII crocobm (HOopMyBaHHS
300paskeHb, a KOJ TPUBUMIPHOTO 300pasKeHHS AOIOBHIOETHCS iH(OpMAIli€io
PO Po3Mipu 00’€KTiB, MOKJMBOCTI iX IE€PETBOPEHHS.

KogyBaHHA 3BYKOBUX fgaHUX

¥V mporeci KogyBaHHA 3BYKIB aKyCTHMYHI KOJMBAHHSA IIEPETBOPIOIOTHCH
BiATIOBiZHMMEU IPUCTPOAMEN Ha KOJMBAHHSA €JIEKTPUYHi, AKI po30mBarTLCA
KOMII'IOTEPHUMHU 3aco0aMu Ha OKpPeMi CUTHaJau — AucKperusyooTbed. Came 1mi
IVCKPETHI CUTHAJU M KOAYIOTHCA ABIMKOBUM KOJIOM.
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< § 2. KopyBaHHA Ta nepefaBaHHA NOBigOM/EHb

SAxicTs ABIAKOBOTO KOAYBaHHA 3BYKOBOI iH(bopMAaIlii BU3HAYAETHCA YACTO-
TOIO0 TaKoOi AMCKpermsallii i rmubmHo KomyBaHHA (puc. 2.3).

36inblUeHHA YacTOT! AUCKPeTU3aLlii 3ByKOBOI XBUi

n 2n 4n 8n 16n
. . * .

. = o L] : .. .. ﬁ :: f!
o e * o % e, ® % e, ! : -
T Tom Vel » ..': ': ; !‘

Puc. 2.3
YacTtoTa ONcKpeTnsalll — Ie K1LJIbKICTh BUMIPIOBAHb P1BHA CUI'HAJY
® 3a OOJMHUIIIO Yacy.

OpuHuIlero BUMipoBaHHA dacToTu auckperusarlii € 1 repig (1 I'm).

[ ) . . . . .
[mnbuHa kopgyBaHHA — Ie KigbKicTh 6GiTiB, HEOOXigHA A KOAYyBaH-
° HS OOHOTO 3HAUEHHs PiBHA CHUTHAJIY.

O6c¢cAr aBiliKOBOro Kogy

O6cAar OBiAKOBOTO KOOy @, MOTPiOHUH MJd KOOYBAHHS HaHUX, PO3PAXOBY-
eThcs 3a popMmyJiol Q=FE-i, e K — KiJbKiCTh ejleMeHTapHUX MOPIiN JaHUX;
i — KiJbKicTb OBIAKOBUX PO3PANIB, MOTPIOHUX OJIA KOAYBAaHHSA eJIeMEeHTapHOL
nopitii gaHux (CUMBOJIY, IIiKceasa Ta iH.). PosriigHeMo HpuKJIAIN.

e 3adaia Ha pO3PAxXyHOK 00csA2y mekcmosux OaHUX

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

Posé’szanns

i=16 (UTF-16 BukopuctoBye 16-0iToBe KomyBaHHs); k=14 (KinbKicTh cuM-
BOJIiB, BpaxoByOuu IPoOiJy Ta PO3AijIOBI 3HAKM).

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

(3 ] 3adaya Ha po3paxyHox obcsazy zpadivHux 0anux

SAKuit 006caAr ABIKOBOro KOAy IMOTPiOeH AJd KOAYBaHHS PacTPOBOro 300pa-
skenHsa posmipom 100 Ha 100 mixkceniB mpu 24-6iToBi# rmubMHI KOIBOPY?

Posé’asanna
i=24 (rnmubuna xosbopy); £=100-100=10000 (xinbkicTs mikcesis).

Toxi obcAr mBiAKOBOrO KOZLY:
Q=k-i=10000-24 =240000 o6iris (a6o 240 000/8/1024 = 29,3 Ko6aiita).

13



Po3pin 1. IHdopmaLiiiHi TexHonorii y cycninbCcTBi }

(4] 3adava Ha po3paxyHok obcsazy 36YKOBUX OAHUX

Busnauutu obcar aymiogaiisa TpuBaJicTio 1 XB i3 UacCTOTOI AUCKPETH-
sarmii 24 KT i raubuHoo KomyBaHHS 8 OGiTis.

Posg’s3anns

t=1xB=60c; h=24 KI'mt =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).

MimiMaabHO MOMKJINBA KiJIBKIiCTh ABIAKOBUX PO3PANIB, JOCTATHIX IJId KO-
NYBaHHSA eJIeMEeHTapHOI IOPITii JaHWX, MOKe OyTH po3paxoBaHa AK HAWMEHIITNHN
CTYyHOiHB i, Ipu aKoMy 2'>n, e n — KiJIbKiCTh CHMBOJIIB, KOJBLODIB TOIIO.

SKoro € HaliMeHIIa KiJabKicThb OiTiB A1 KOAYBaHHS NeCATKOBUX Iudp?

Po3ss’s3annsa '
n=10 (xinpkicTs mecarxkosux nudp); 2' >10. 3sigcu i=4 6irn.

MepepaBaHHA noBigoMm/ieHb

Ax Bu 3HaeTe, iH(popMallisg mepesacThbCs 3a MTOIOMOIOI0 IIOBiJOMJIEHD,
a IIOBiZOMJIEHHS IIepemaloThCA Binm MKepesa 4o IpuiiMaua KaHajJaMU 3B SI3KY.

(KOO yIOThCsI) Ha eJIEKTPOMATHITHI, AKi Mepekeio mepegaioThCsA 0 CIiBPO3-
MOBHHUKA I 3HOBY II€PETBOPIOIOTHCA (HEKOAYIOTHLCSA) HA 3BYKOBiI CHUI'HAJIM.

Ha mpaxTuiii 1o KOPHMCHOTI'O CUTHAJy MalKe 3aBKAU AOMAIOTHCA CYIIYTHI
TMEePEeITKOIKaoui CUTHAIU, AKi HasWBaOThH ITyMoM. TenedoHHi#T po3mMoBi Mo-
JKYTh 3aBaKaTU IEpPeInKoan Ha TejieOHHIN Jrimii.

IIlym — 1e pisHOrO pOomy MEpemikoau, SKi BIJIMBAIOTh HA KOPUCHUM CUT-
HaJ i ITpU3BOOATH OO CIIOTBOPEHH:A iH(popwmarii. YzarajibHeHa cxeMa Iiepema-
BaHHA NTOBIIOMJIEHb TeXHIUHMMMU KaHajgaMu 3B’sisKy (cxema Illenmoma) 3 ypa-
XyBaHHAM IIyMy Mae Takuii Buriaan (puc. 2.4).

Lym
[xepeno MepepaBau Kaman Mpwuiimay OtpumyBay
nosigom- (kopyBanbHUN 38'A3Ky (nekonyBanbHUN noeigom-
NIeHHA npucTpin) npucTpin) NEHHA
Puc. 2.4
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§ 3. IHdpopmaLiliHi cuctemmn Ta TexHonorii

MuTaHHA gaA camonepeBipKu

AU h WN=

SK KomyeThcs cuMBOJIbHA iH(MoOpMAaIisa?

fAxi ocobimBOCTI KOAYBaHHS PACTPOBUX 300pa’KeHb; BEKTOPHUX?
AKi mapaMeTpu BIJIMBAIOTh HA AKICTh OIIM(PPOBAHOIO 3BYKY?

fx pospaxoByeTbCsa 00CAT ABIKOBOIO KOAY 3aKONOBAHUX MAHUX?
HagepniTs mpukanu mmymy IIiJi yac mepeJaBaHHSA JTaHUX.
Hagsith enemenTu cxemu IllenHOHA.

Bnpasa 2

1.

=T

Komn’loTepHe TecTyBaHHsA

Ckinpku merabaiiTiB moTpibHO AJis 30epesKeHHs (paiijia YOpHO-6ioro
pacTpoBOro 300paKeHHA POo3MipoM, AKUIl HOPiBHIOE po3Mipy (y mikce-
JIsIX) eKpaHa BaIoro MoHiTopa? BpaskaiiTe, 110 miKcesi 4opHO-6iJioro
300pasKeHHA KOAYIOThCA omHuM OiTom: Ginmmit — 1, wopuuit — 0.
CkiJbKM Yacy TpuBaTHMe IIPOCJYXOBYBaHHSA ayniogaiisa obcarom
1 Koaiit i3 Girpeiitom 124 K6it/c? (IIpumimka. Birpeiir (B) — Kiab-
KicTh aymiomaHuX, mepefaHMX KAaHAJOM 3B’SI3KY 3a OOMHUIO dacy (Git/c),
B=h-1I, ne h — uwacrora muckperusarlii, ] — riImbuHa KOMyBaHHsI.)
Pospaxyiite, ska HaliMeHINIA KiJbKicTh 0iTiB mOTpiOHA IJIs KOOYBaHHS
Jitep yxkpaiucbkoi abetku. IlosAcHITH, YoMy [JisT KOOZYBAaHHS CHMBOJIIB
3a3BUUali BUKOPHUCTOBYIOTH 8-6iTOBY cucremy, a He 7- uu 6-0iTOBYy.

3

BukonaiiTe TecToBe 3aBHAaHHSA 2 i3 aBTOMATHUYHOIO
IepeBipKoIo pes3yabTaTy Ha caiirti interactive.ranok.com.ua

IHbopmauinHi cuctemn Ta TexHosoril

Iadopmariiina cucrema (IC) € cepemoBuilieM, y AKOMY BifOyBaroThCsA iH-
dopmarritiai mpomecu. Ilpuramaemo, siKki 0coO0JIMBOCTI MalOTh TaKi CHCTEMH.

IHpopmauiiiHi cuctemm

HaBronumHi cBiT cKiIagaeTbeda 3 cyKynHocti pisaux IC. JIrogm € wactu-
Horo couiaapHux IC, BiacHe, JgroamHa cama € Oiosoriunoro IC.

IHbopmauinHa cnctema — Ie CyKYHIHIiCTh B3a€MOIIOB’SI3aHUX 3aC00iB
i MeToxiB smilicHeHHs iH(poOpMAaIiHMX IIPOIIECiB.

15



Po3pin 1. IHdopmaLiiiHi TexHonorii y cycninbCcTBi }

3asnaunmo, 1o 3acobu IC — 1e 00’eKTH KHBOI Ta HEXHBOI IPUPOILH,
a merogu IC — 1me cmocobu mii (B3aemonmii) 06’eKTiB.

Hezane:xuo Bim Bumy, apxiTekTypu Ta chepu 3acrocyBamua IC cxianma-
IOThCA 3 MaTepiajbHOI Ta iH(opMmarlifinoi yvactuH (puc. 3.1).

( MartepianbHa cknagosa IC ) ( IHpopmauiiHa cknagosa IC
I
Texiui AnapamHe 3a6e3neyeHHs — lpozpamHe 3abe3neyeHHs —
IC KOMMNEKC TeXHIUHIX 3aco6iB, HEOOXiAHNX OnnC MeToAIB, sIKi BM3HAYaloTb
ona GyHKUioHyBaHHs IC nosepiHky IC

-
3HaHHA, JOCBIA, KyNbTypa, HOpMU

NnoBeAiHKM TOLWO

CouianbHi

I JTtopm Ta IXHE OTOUYEHHSA

—

Bionoriuxi BioximiuHa maTepis Ta/a60 XuBi Bu3sHauaeTbcA 6yJOBOIO reHiB, KNiTWH,
IC icTOTW, AKI 3 Hel yTBOpEeHi KMBUX OpraHiamis
\

Puc. 3.1

IHpopmauiiiHi TexHoOriT

IadopmaTuka € TeopeTuuHOIO 0a3010 AJIA PO3BUTKY Ta CTAHOBJEHHS iH-
dopMaIiTHUX TEXHOJOTIiH.

[ ) .. . . . .
IHbopmauiiHa TexHonoria — 1e CYKyIHIiCT, MeToAiB i mporiecis

°® ompaloBanHa iH(popMallii Ta KOMIIJIEKCY BiAMOBiZHUX 3aco0iB.

CyuacHi iH(popMaIifini TeXHOJOTil I'PYHTYIOThCA HA AOCATHEHHSIX iH(OpP-
MaTUKU, MaTeMaTUKHU, €JIEKTPOHIKM, ICUXOJOrii, eKOHOMiKM; Ta iH.

Komn’toTepHi TexHosorii

SK Bu 3HaeTe, IIe IEPIIi KOMII'IOTepPU MOBHICTIO BUIIPABIAJN CBOIO HA3BY
(Bixm amri. computer — obuwuciiioBau). AmKe caMe AJA aBTOMATUYHOTO BUKO-
HAHHA 3HAUHUX O00CATIB 00YMCJIEHb iX i CTBOPIOBAJIU.

peua y 1951 pori B Kuesi mig KepiBHHIITBOM aKageMika
C. O. JlebeneBa (puc. 3.2), BUKOHyBaJia CKJAIHI 004wMC-
JIEHHS [IJIs1 IOTPeb eHepreTHuKM, MPOMUCIOBOCTI TOIIO.

CyuacHUI KOMII'foTep € yHiBepcabHOI TexHiuHowm IC,
dKa 3JaTHa OIpalboByBaTu iH(opMaIlilo OyAb-aKOr0 THUIIY:
aynmio, Bizeo, rpadiuHy, 4MCJIOBY, TEKCTOBY Ta iH.
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< § 3. IHdpopmaLiliHi cuctemmn Ta TexHonorii

Smart-trexHosorii

ITocunenua BOauBY iH(GOPMAIIMHUX TEXHOJIOTiMl 3yMOBMJIO IIOABY Smart-
CYCIiJIbCTBA SIK OAHIi€l 3i CKJIAMOBUX PO3BUTKY iH(MOPMAIIiHOrO CyCIIiJILCTBA.

@ Smart-texHonorii (Big aHriI. smart — PO3yMHHUI) — Ile IIOeTHAHHA
KiIBbKOX iH(oOpMAIiiHMX TEXHOJIOriih a0 TeXHOJOriuHMX 00’€KTiB
L B OJHOMY <«PO3YMHOMY» OO’€KTi.

Smart-TexHoJIOTiI 3HAXOAATHh 3aCTOCYBAHHA B Pi3HMX cdepax HAIIOTO JKUT-
1. O3HAlOMUMOCSA 3 HNPUKJIAJAMU TAKUX TEXHOJIOTII.

BaHUU TeJIeBidOp i3 BEJIMKOI0 KiJIBKiCTIO
GYHKITIHA.

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

Smart-board (puc. 3.3, 2) — moegHaHHA Map-
KEPHOI JIOIITKY, TMPOEKI[iTHOTO eKpaHa, CeH-
COPHOTO TIPUCTPOIO, 3’€IHAHOTO 3 KOMII IO-
TepoM, Ta iH.

Smart-education (puc. 3.3, 0) — iHTepHeT-Ha-
BUAHHS 3 BUKOPHUCTAHHSAM OCBITHBOT'O KOH-
TEHTY 3 YCbOTO CBiTYy 3aBAAKU 00’€THAHHIO
METOAUK, TeXHOJOTIN i 3yCHMJIb HaBUYAJIBHUX
3aKJIAIiB. Puc. 3.3

VYkpaina posBuBae cuctemy Smart-ocBiTu, 110 Imepembadae BUKOPHUCTAHHS
Smart-TexHoJIori#, AKi CIIOHYKAaIOTh A0 HaOyTTA HOBUX 3HAHDL, PO3BUTKY TBOP-
yux 3Ai0HOCTEl, (OPMYIOTh KPUTHUUYHE MUCTECHHA.

TexHOo/orii LITYYHOrO iHTe/NeKTy

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

Y mcuxosorii iHTenmekT (Bixm snatuH. intellectus — pO3yMiHHSA, OCATHEH-
Hs) — Ile 3arajbHa 3JATHICTh JIIOAWHU OO0 Hi3HAHHA W BUPIIIEeHHA HPOO6JIeM.
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Po3pin 1. IHdopmaLiiiHi TexHonorii y cycninbCcTBi }

Sk He icHye €mMHOTO BU3HAUEHHSA JIOJCHKOTO iHTEJIEKTY, TAK HE iCHye i BU-
YEePIHOIO BU3HAUEHHA IIOHATTA «IITYYHUN iHTeseKT». OMHUM i3 HUX € TaKe.

] . R .
LUTy‘lHI/IVI IHTeNeKT — 1e 1MITaIlld JIOACBKOI'O 1HTEJIEKTY 3a OOIIO-

° MOIOI0 TeXHIiUHUX iH(popMaIiiHUX CHUCTEM.

Y mroromy 2017 pory €BpomapiiaMeHT, Iepeadadyarouy PeBOJIOMifHI TeM-
U PO3BUTKY PoOOTOTeXHiKM, momaB pesoJiorio (P8 TA-PROV(2017)0051) is
pexomengamiamMu aasa €BpomelicbKol KoMmicii momo HOpM IMBiJIBHOIO IIpaBa
3 po0OTOTEeXHiIKU, V¥ AKUX, 30KpeMa, CKa3aHO:

«...p00OTM HOBOTO IOKOJIIHHSA OyAyTh 3JaTHI amanTyBaTUCA i HaBYATH-
csa. Taki 3miOHOCTI YHEMOMKJIMBJIIOIOTEL IIependaueHHs MOBEIiHKU POOOTiB, AKi
3MOXKYTh CAMOHABUATHCA 3 ypaxXyBaHHAM BJIACHOTO JOCBimy, a ix B3aemoxid
3 cepemoBuUIlleM Oyle VHIKaJIbHOIO i HemepeadauyBaHOIO ...»

Mposs Mpuknapg

PosnisHaBaHHA Ta Cnctemn ronocoBoro noLwyky B IHTEpHETI Ta 03ByUYyBaHHA
CUHTe3yBaHHA rofocy | TeKCTiB

Po3nisHaBaHHA 065My OTO- Ta Bigeokamepamu, MOLWYK

Po3nisHaBaHHA 06pasiB
3a enemeHTamu 306pakeHb TOLO

MepenbaveHHA noTpeb

. «Po3ymHa» peknama B IHTepHeTi
KOpuUCTyBauiB

AHnani3 BipTyanbHoro | [loBefiHKa MepCOHaXiB Bifeoirop 3anexHo Bif

cepefoBuLa BipTYyanbHOI cuTyauii
AHani3z peanbHoro «P03yMmHi» aBTOMOGini, WO NpUAMalOTb PIlLEHHA 3aNIEXXHO
cepeposuLa Bif, cMTyauil Ha foposi
HaHoTexHonorii

He meHII 1iKaBUM i IIePCIEKTUBHUM € ITle OAWH TEXHOJIOTIUHUNA HATIPIM.

o HanoTtexHonorii (Bimg rpem. vivo¢ — KapJWK) — Ie TeXHOJOTil
OIIpaIlIOBAaHHA OO0’€KTiB aToMapHUX PO3MipiB (KijbKa HaHOMETPiB).
TobTo 1Me TexHOoJIOTiI MOJEKYJAPHOTO PiBHA.
HanoTrexHoJOTil ABJIAIOTL CO00I0 MIKIUCIIUILIIHAPHY 00JIacTh HayK (Xi-
misa, ¢isuka, imdopMaTHKa TOIIO).
Iz 2002 poxy sa mizrpumirm HariomanbHoro mayxosoro ¢gouay CIITA
dyHKIiIOHYe XMapHUil pecypcHu# meHTp nanoHUB.org, AKuWil CTBOPEHO 3 METOIO0
CIPUSIHHS PO3pPOoOIli IIPOEKTiB y raaysi HAHOTEXHOJIOTII.
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< § 3. IHdpopmaLiliHi cuctemmn Ta TexHonorii

(4 ) I'pyna ¢isukis mig xepiBaumnreoMm Yapsabsa Caiikca e fona
3 yuiBepcurery Tagdrca (CIIIA) cTrBopmian HaliMeH- En:;gg;paﬂa G Monexyna
MU Y CBiTi eJTeKTPUUYHNIT HAHOABUTYH, SIKUH CKJIa- | %
naeTbcsa 3 ofgHiel mMosekynu (puc. 3.4). . P15 X

............... Minb  06epranna
e Haii6inbm nepcneKTUBHOIO IaJy33i0 BBaKAlOTh Me- Puc. 3.4
muiuHy. Po3po0eHo MPOeKTH Ta 3MOAEIbOBAHO IIO-
BeJiHKY HaAHOPOOOTiB, 3JaTHUX MaHEBPYBaTH CYIU-
HaMHU JIIOACHKOr'0 OPraHi3mMy AJA JiKyBaHHA PaKOBUX
3aXBOPIOBaHb, CKJepo3y Ta iH. HacTymHuii Kpox —
MIpaKTHUYHA peasisaliia mogioHux mpoekTiB (puc. 3.5).

LUTy4yHi HEMPOHHiI Mepexi

Mo30K JIIOMUHN € IIPUPOJHOI0 HEHPOHHOI0 Mepe:Kelo, sSKa CKJATa€ThCA
3 BeJIMYe3HOI KiJbKOCTi HEPBOBUX KJITHMH — HEHPOHIiB, IOB’SI3aHUX MisK CO-
6010. HelipoH IMTy4YHOI HEHPOHHOI MepeKi € CHPOoINeHo iH(GopMAaIlifHOIO MO-
IeJIJII0 HEPBOBOI KJIITWMHMU.

Heiiponna mepeska (Helipomepeska) — Ie iHopMmariilina cucrema, 3JaTHA
0 HaBUaHHA. SIK AUTWHA BUNUTHCA PO3PIBHATU HA MAJIOHKAX TBAPUH, POOIAYUN
BCe MeHIIle TTOMWUJIOK, TaK i HelpoHHA Mepe’ka 37JaTHA BUKOPWCTOBYBATU Ha-
KOIIMYeHUII JOCBiA. ¥V CBiTi cTBOpPeHO KijbKa TUIIIB JIOAWHOMIOTIOHNX POOOTIB,
y ToMy uYwmcJi 3i mTyuyHHUM iHTedeKTOM (muB. (hopaar 1).

@) TMutaHHA ana camonepesipku

7

. fxi ckaamosi mae Oynb-AKa iHdopMmarifina cucrema?

IITo Take Smart-rexmosorii?

Hasenite mpukmagu Smart-mpucTpois.

fAx Bu po3yMieTe MOHATTS «IITYUYHHUN iHTEIEKT»?
IlepesiviTes BioMi BaM IPOSABU IITYYHOTO iHTEJEKTY.
ChopmysaoiiTe OCHOBHY OCOOJIMBICTD IMITYUYHUX HEPOMEpeK.

OV bhwWNR=

@D Brpasa 3
ﬁ% 1. 3maiigite B IuTepHeTi 3HaueHHs IiJIBHOCTI PO3MIIIleHHS HaIIiBIPO-

BifHUKIB (y HaHOMETpAaX) AJIA BUTOTOBJIEHHA MiKPOIPOIIECOPIB 3a
CYYaCHUMHU TEXHOJOTifAMM Ta BaIlUMIiTh Y JOKYMEHT.
e ' 2 3’sacyiiTe B IHTepHeTi, AKMil (HasBa i BUPOOHUK) iHGoOpMaIifiHuil pu-
5‘” CcTpi#i (KkoMII't0oTep, POOOT TOIIO) yIIepille CTaB IPOMAJAHUHOM KpaiHU
(Aol i KoJiM), Ta 3aNUIIITH y JOKYMEHT.
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Po3pin 1. IHpopmauiiiHi TexHoNOrii Y cycninbcTsi

Komn’loTepHe TecTyBaHHA

BukonaiiTe TecToBe 3aBHaHHA 3 i3 aBTOMATHUYHOIO
ImepeBipKoio pes3yabTaTy Ha cairi interactive.ranok.com.ua

4. InTepHet-TexHONOrIT

JlisHaemoca PO AesdKi iHTepHeT-TeXHOJIOTIl coIlia/IbHOro MpU3HAUYEHHH.

Beb6-TexHooOriT

Poxom mapomxkenHs IHTepHeTy uyacTo HasuBamoTh 1969, a MeHII Hix
3a miBcTOMiTTA [HTEpHET CTAB OCHOBOIO TPOTPECcy Ta PO3BUTKY CYCITiJIBCTBA.
CrpobyeMO y XPOHOJOTIUHOMY IIOPSAAKY MAOCTiANUTH TEHIEHIIili PO3BUTKY Beb-
TexHoJoriut (puc. 4.1).

Po3po6ka caliTiB, HANOBHEHHA KOHTEHTOM | MOAepaLlis 34iiCHIOBaTUMY TbCA
KopWCcTyBayamu 6e3 3HaHHA OCHOB Be6-An3aiiHy unm HTML.

Mo6inbHuiA IHTepHET NoB'A3yBaTMMe CBIT NlofeN | peyeil. ABTOMaTN30BaHNI
3B'A30K MiX cepBepamu y3roanTb 06MiH iHbopMalLlieto.

CeMaHTUYHUIA, TOBTO OLIHOYHMIA, MoLWYK iHdopMaLii 3a Ti 3HauyLicTio

NA KOPUCTYBaya. Y3rofxeHe BUKOPUCTaHHA MepeXKeBUX (XMapHUX)
PO3paxyHKOBMX NOTY>KHOCTeN

s N
Mosga TexHonorii CSS, cnctem kepysaHHsa cantamm (CMS).

[uHamiuHi caiT po3pobnaTbea GpaxiBUuAMU. KOHTEHT reHepyeTbCA
KOPUCTyBayamu, afne MOAepPYyeTbCA afMiHiCTpaLli€lo CanTiB.

PO3KBIT coLianbHNX Mepex.

AzanTauis canTiB Ao coUianbHUX Mepex, MObGIIbHUX MPUCTPOIB, eKpaHiB

i3 HaA3BMYAHOIO WiNbHICTIO Nikcenis (Retina).

P03BMTOK iHTEPaKTUBHOrO 3B'A3KY, MOLLIYKOBYX rinepcepBepis TOLLO

\§ J

e N
CraTuyHi caiiTn po3pobnaioTb paxiBLi. KOHTEHT reHepyeTbCa agMmiHicTpaLli€to

cantie. CraHoBneHHA npoTtokonis TCP/IP. KnieHT «<maHapye» mepeselo, UnTatoun
iHpopmaLiito

\ y,

Nepion e N\

SIaHOES ARPANET, USENet, NSFNet — npototvinu rno6anbHoi KOMM'oTePHOT Mepexi.

ACkikA HaykoBi Mmepesxi. CepBep BVKOHYE KOMaHN KNiEHTa, KNIEHT UnTa€e aaHi
IHTE pHETY,

& J/

Puc. 4.1
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< § 4. |HTepHeT-TEXHONOTII

XmapHi TexHoorii

XmapHi TexHOJOrii 3a6e31Ieuyi0oTh KOPUCTyBauaM II0-
CTiliHU# mOoCTyH OO BigmajeHux pecypciB (puc. 4.2).

XMapHi TexHOJOTiI mependavaioTh:

°* KOPHCTYBaHHS CepBicaMu MOIIITOBUX CEPBEPIB;

e 30epiraHHA MmAaHUX YV BiAJaJeHUX CXOBHUIIIAX:
Dropbox, Google Drive Ta in.;

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

* TejleKOMYHiKaIito sacobamu Skype, Viber Torrro;

°* TIIOIMIUPEHHS 3aCTOCYHKIB IJIs opramisaliii mucTaHIIifiHOI OCBiTH;

°* BUKOPHCTAHHS PECypCiB BigmajeHUX cepBepiB AJA OOUYMCJIeHb Ta iH.

IHTepHeT peuen

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

[ ] IHTepHeT peyell — Ile CYKYIHICTh Imig’egqHaHux a0 IHTepHeTy € i-
BUYHUX IIPUCTPOIB — «peueii», OCHAIIlEHNX 3acobaMu IIPUIAMaHHSI
o ¥ mepemaBaHHA iH(opMaIrii.
IuTepHeT peueil 3maTHUII TPUCKOPUTHU MIPOTPeC Cy- u :'5’ ﬁ
CIiJIBCTBA, OCKiJIBKM CTBOPUTH YMOBU IJis 3OiACHEHHS ﬁ
baraThox IporieciB 6e3 yuacti Jiroguau (puc. 4.3). @ gl

............... et

Hs Ta aBTOMOOLIbHI curHasisamii uepes MoOiIBHI H

%@

MIPUCTPOI CIIOBIiIIAIOTHL BJIACHUKIB ITPO ITPOHUKHEH- %I
HA 3J0xiiB. BesmisoTHi aBTOMOGIII AOTPUMYIOTHCS o
MapIIIpPyTy, pearyoTh Ha JOPOKHIO CUTYAIliio. Puc. 4.3

3a pisHuMHU JaHUMMU, V CBiTi mo IuTepHeTy mig’eguanHo moHanm 16 Mupx mpu-
ctpoiB. o 2022 pory ix Oyme 29 muapz, 18 — HasexxatTumMyTh [HTEpHETY peueti.

TymaHHi TexHoAorii
Me:ki XMapHUX TEXHOJIOTifl POBIIUPIOIOTh TYMaHHI TEXHOJOTIi.

[ ) TymaHHuMmn TexHonoriAMyn Ha3WBaIOTh PO3MOJijieHe 30epiraHHA Aa-
HUX Ta/ab0 mpolec opraHizailii o0uYucieHb MiK OKPEeMUMU OUCTaH-
L MifiHO BigmajieHUMU ITPUCTPOSIMIU.
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Po3pin 1. IHdopmaLiiiHi TexHonorii y cycninbCcTBi }

Ha BigMiHY BiJ CKOHIIEHTPOBAHMX <«XMAapHUX» CEPBEPiB TaKWX Tira-
TiB, K Google, Apple, Microsoft, Intel Toro, y TymMaHHUX TeXHOJOTiAX HaHi
Ta/a60 o0UMCIEHHS He MAlOTh IEHTPaJi30BaHUX CEPBEPiB, a PO3IOPOIIeHi, Haue
TyMaH, MiK Oesiiuuio BimmaseHux mnpucTpoiB. Ile mosBoJisie HamiliHiie za-
XUCTUTHU (Palijivi JaHUX BiJ| MIEPEXONJIEHHA 3JIOBMUCHUKAMMU.

TymaHHI TeXHOJOTI1 CIPUAIOTHL PO3BUTKOBI IHTEepHETY peueti. Beairiu KirieHT-
ChbKHX KOMII'IOTEePiB, 00’¢IHAHNX 3aBAAKN TYMAaHHUM TEXHOJIOTisIM, MOBOM yTBO-
PIOIOTH MOTYKHHUI BIpTyaJbHUH CYHEPKOMII'IOTEDP i3 MiJbIIOHAMM IIPOIIECOPiB.

HifiICBKOr'0 yHiBepCHUTEeTy AJs aHAIi3y Iu(@pPOBUX SAHUX, OTPUMAHUX Bif
CHUCTEeMHU PalioTesIeCKOIIiB, i3 MeTOI0 IOIITYKY II03a3eMHOI ITmBijisarrii.
Hoctyn mo mpoekTy 3a mocuiaHHaAM setiathome.berkeley.edu

P> B/IOKuYelH Ta KpUNTOBa/OTA

TymaHHa TeXHOJOTiA 30epekeHHs NJaHUX Mae€ Ha3By O/10KyYeiln (Bim aHTII.
block — 60K, chain — mnauiior). OcHOBHA BiAMiHHICTL i mepeBara Takoi Tex-
HOJIOTiI IIoJIsAiTae B TOMY, IO JaHi 30epiraroThbcs He B OKPeMOMY Miciii — ix
PO3MOiieH0 MiMK THUCAYAMU KOMII'IOTEpPiB Mepe:Kki [HTepHeT.

Bukopucranua OJIOKUEHHY SK OCHOBM BCixX OyXraJTepChbKUX oOIlepalliit
CIPUAJIO BIIPOBAJKEHHIO TaK 3BAHOI KPUIITOBAJIOTH.

KpunroBamora — 1e nmudpoBa iHTepHeT-BaJiOoTa, sSKa He 3aJIE}KUTh Hi
Bif ypAniB, Hi Bixg (iHAHCOBUX yCTAaHOB i He MOXKe OyTU PO3APYKOBAHA Yy BU-
miani kymiop. Ha choromHi ocHoBHMME KpunToBajdporTamMu € 0iTkoin (Bitcoin)
Ta ecplplyM (Ethereum).

9 KpHnTOBaJIK)Ta oiTkoin Oyina crBopema Caroci Haxamoro (im’st Burajgame)
¢y 2009 pomi i Tomi mpakTHUYHO Hiuoro He KomiTyBaJia. AJjie Ha KiHelb
2017 pory BapricTh omHOro GiTKOiHa cramoBmia Oamsbko $20 000. 3a
ingopmartriero Buganua Quartz (CIIIA), Caroci Hakamoro y 2017 pori
yBifiII0B [0 IIiBCOTHI HaibaraTIinux JIOAEH CBiTy.

IHTepHeT-6aHKiHr

Yuwm imdopmalliiino 6iJbIll PO3BUHYTOIO € KpaiHa, TUM
MeHIIle TOTiBKOBUX Tporreii mepedyBae B o00iry. Cworommi
JKomleH OaHK CBiTy He MOiKe o0ifiTrcsa 0e3 HaZaHHS eJIeKTPOH-
HuUX mocayr (puc. 4.4). YrpaiHncbki O0aHKU 3000B’s3aHi Ha
CBOIX cadTax HamaBaTu iH(OpMAIIiI0 Ta IOCIYTHW, BU3HAUEHI
YUHHUM 3aKOHOJABCTBOM (30KpeMa, 3akoHoM Ykpaiumu «IIpo
0auKM i 0OaHKiBCHKY IisiIbHICTBH», cT. 56, 69). Puc. 4.4
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< § 4. InTepHeT-TexHONOriT
[ ] . . .
IHTepHeT-0aHKIHIT — 1e 1ijomo0oBe HagaHHSA OAHKIBCBKUX MOCJIYT

° KJiieHTaM uepes IHTepHeT.

3azBruail GaHKMW IIPOIOHYIOTH TaKi iHTepHeT-TIOCIyTHU:

°* HamaHHA iH(opMAaIlii IpPo pPaxyHKHU, MEIO3UTH, KPEOUTU TOIIO;

* TIIIaTe)Xi B MesKaxX KpaiHM UM MiKHaApPOAHI mJjaTesKi;

* MigKJIOUEHHS OOJAaTKOBUX IIOCIAYT (SmsS-OaHKIHT, AEmIo3uTH Ta iH.);

* omJaTa KOMYHaJbHUX IIOCJYT, MOOiJBHOTO 3B’A3KY, IHTEpHETY TOIIO;
* 3aMOBJIEHHS Ta OIlJIaTa TOBAapiB i mocayr (KBUTKU, TOBAPU IIOIITOIO);
* OJIOKYBaHHA KapTKH KJII€HTOM.

IHTEepHeT-MapKeTUHr

IIig uac poboru B IHTEepHETI MOCUTHL YACTO MOBOAUTHCS CTUKATHUCS 3 pe-
KJIAMOI0 PiBHOMAHITHMX TOBAapiB Ta MHOCJYT.

e IHTepHeT-MapKeTUHr — IIe Mepe’KeBa MiAJBbHICTH, AKAa CIIPAMOBaHA

® Ha IIONYJISPU3allil0 TOBapiB ab0 MOCIYT i3 MeTOI0 IIPOIaKy.

VYei cyuacHi xomepriiimi KommaHii, iHTepHeT-MaraswmHH TOIIO MAalOTh
B IuTepHeTi cBifi caiiT, Osor um cTopiHKy. OmHAK HeZOCTATHBO CTBOPUTU
BJIACHUII MEPEKeBUIl pecypc i HAIOBHUTH #Oro KoHTeHTOM. [lnsa 3abes-
HeuyeHHs1 30iJbIIIeHHs IPONAXKiB 1 3poCTaHHS IONYJSAPHOCTI KOMIIAHisI Mae
3afiMaTUCh iHTEPHET-MaPKETUHTOM Y BUIVIAAI PO3IOBCIOAKEHHS PI3HOTO pPOOYy
pexJaMu, IPOCYBaHHS caiiTa, BUBUEHHS IIONUTY TOIIIO.

AapkHeT

OKpiM BCeCBiTHBO BiJOMHX MepPEyKeBUX TEeXHOJIOTI
iCHyI0OTH MEHII BifjoMi, HaOpUKJaA JapKHET, ab0 TeMHAa
mepeska (Bim auri. dark network) — IpuxoBaHa BCECBiT-
HS KOMII'IOT€pHA Mepe:ka, fAKa 3a3BUYail BUKOPUCTOBYE
HeCTaHIAPTHI MpoTokogu oOMiHy manumu. [lapkHer 6a-
3yeThCA HA TUX CAMMX alapaTHUX CKJAJOBUX i KaHAJIax
3B’A3KY, 1Mo I IHTepHeT, ajle BUKOPHCTOBYE CHeIliaJIbHi
nporpaMui sacoou (puc. 4.5).

Caixg mam’ataTty, M0 AApKHET MOYKE COPUATH SAK JeETaJbHUM HaMipam
(3axmCT Bij TOJITUYHOTO IepeciifyBaHHA Ta iH.), TaK 1 MpPOTU3aKOHHUM (iH-
dopmalifini 3/J0uMHN, PO3IOBCIOMKEeHHS 3a00pOHEHMX ToBapiB Ta iH.). Kopuc-
TyBau JapKHETYy MOKe CTaTu O00’€KTOM HeJieraJbHOTO BiJeOoCHoCTeperKeHHsd,
XaKepChbKMUX Ta BipyCHMX aTaK i HaBiTh CIIiBy4acCHUKOM B3JIOUUHY.

Puc. 4.5
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Po3pin 1. IHdopmaLiiiHi TexHonorii y cycninbCcTBi }

@) TMuTaHHA AnA camonepeBipKu

#

. ¥ yomy BigmiHHicTE TexHoJoOriii Be6 1.0 i Beb 2.0?

IITo sBasge coboro IuTepHeT peueit? HaBenitTs mpuraamu.

. Y uoMy BiAMiHHiICTH TYMaHHHX TEXHOJOIHM Big XMapHMHX?
YuM KPUOTOBAJIOTA BifpisHAETHCA Bif 3BMUAWHUX TpOIIeii?
. fAxi mocanyru BimHOCATH OO iHTEepHET-O0AHKIHIY?

. IlepemiuiTe Bimomi BaM mpOsABU iHTEPHET-MapPKETUHTY.

1
2
3
4
5
6

BnipaBa 4

1. BuropucroByoouu BifmoBiguwuii cepsic (Hanpukiaan, Google Earth) «mo-
MaHApPYIHTe» BYJIUISMHU II€BHOTO HACEJEHOTO IIYHKTY. «3algiTh» 10
Kage, My3er0, BOK3aJy TOII0. 3p0o0iTh CKPiHIIOT IpUMimleHHs i 36e-
PeXiTh Y DOKYMEHTI.

2. 3HaumiTe i BigKpuiiTe roJoBHY cTOpiHKy caiita Omambanky YKpa-
iHM Ta 3aIluIliTh y TEeKCTOBUH AOKYMEHT, AKi HOCIYyrm iHTEepHEeT-
OaHKiHry BiH Hajae, 3a3HauTe B AY/KKaxX IMOCUJAHHS Ha CAaUT.

3. 3Bmaiigite B IHTepHeri caiiT i3 KymiBii aBTOOyCHUX, aBia- abo 3a.is-

HUYHUX KBUTKIiB i 3ifiCHITH IIpoIlec 3aMOBJIEHHA KBUTKA (0 MOMEHTY

OILJIaTH) [Js MPOI3Ay MisK OyAb-IKMMH MicTaMH YKpaiHu Y CBITYy.

3po6iTh CKpiHIIIOT i BcTaBTe y cBili Google-g4OKYMEHT.

3’sicyiite B IHTepHeTi, AKi MOMKJIMBOCTI I cepBicum MOKYTh OyTU I0-

CTYIHMMHU 3aBIAKU TexHoJiorii Beb 4.0, i sanuiiniTe y ZJOKYMEHT.

-~ T

o

Komn’toTepHe TecTyBaHHA
BuxonaiiTe TectoBe 3aBHaHHs 4 3 aBTOMATHUYHOIO
TepeBipKoI0 pesyabTaTy Ha caiTi interactive.ranok.com.ua

5. Indopmauiiiva 6e3neka

Is xkypcy 9 KJyacy BaMm BifioMi ocHOBU iH()opMAaIliiizHol 6e3neKu Ta IPUUYUHUI
BUHUKHEHHsA iH(opmariiiaux 3arpod. [[isHaemocs, AKi Ile pUSUKU YaTYIOTh
Ha KopucTyBauiB IHTepHeTy, Ta AK MUX PUSUKIB YHUKHYTH.

3axuweHictb iHpopmauiitHOi cucTemu

PosBuTok comianpaux IC i cycmisbeTBa B IijToMy HEMOMKJIMBUIT 0e3 BU-
KOPHCTAHHA HAMiWHUX i saxumieHux TexHiunmx IC.
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Texuiuny IC BBa:kaioTh 3aXUINEHOI0, AKIIO BOHA MOKe 3a0€3IIeUnTU I0-
CTYIHICTD, IiJicHicTh Ta KoH(pimeHiinicTs ingopmarliii. Posrisaemo Tabauiiio.

§ 5. IHdopmauiiiHa 6e3neka

IHpopmauiiHa 6e3neka — Iie CYKYIHICTh 3aXOMiB IJA 3aXUCTy iH-
dopmarliinoi cucteMu B IiJIOMY BiJf BUIIaAKOBUX a00 HABMUCHUX
THOIITKOAKEHb Ta HEeCAHKI[IOHOBAHOT'O IOCTYIIY.

YMHHUK O3HaueHHsA Mpuknapg,
be3snepewkogHni Ta OCHOBOMONOXHWI YNHHUK Yy cucTemax
CBOEYACHUIN JOCTYN [0 KepyBaHHA BUPOOHNYMM MpPOLIeCcoM,

Joctyn- | iHbopmaLii NTOBHOBaXKHUX TPaHCNOPTHUMYK 3acobamu Ta iH. Baxnusuin

HiCTb (aBTOpM30BaHMUX) KOPUCTYBAYIB | Nif YaC KOPUCTYBaAHHA iHGOPMaLNHMK
260 cBO€YaCHWI OOMIH pecypcamu BeNKOIO KinbKiCTo Nogen:
iHbopMaLi€to MiX HAMK npojax KBUTKIB, 6aHKIBCbKi Mocnyru

MKuUTTEBO HEOOXIOHMI YMHHUK Npun
CTilKiCTb 4O BMMAAKOBOro CTBOPEHHI anropuTMmiB, NiKapCbKMX 3acobis,
LlinickicTs abo HaBMUCHOrO nnaHy NpoBefeHHA MeANYHUX Npouenyp,
NOLLKOAMEHHA opraHizauii BUpo6HMYOro npouecy ToLlo,
UM HEeCaHKLiOHOBaHMX 3MiH NOpYLUEHHA AKNX MOXe Npu3BecTn JO
CepNO3HNX HacnigKiB
. BaxnuBmin UMHHUK AnA onpauoBaHHA
Joctyn go indopmauii )
. : . NepCcoHanbHUX AaHUX | Ha@HHA JOCTYny
KoHoigeH- | Tinbkn KopuctyBayam, Aki .

L, Ao 6a3 gaHuMX MeaunyHuX, 6aHKIBCbKUX,

LiMHICTb | MalOTb Ha Le NpaBo, a TaKoX .

NPaBOOXOPOHHMX Ta iHWWUX MPUBATHUX
nporpamam, npowecam . .
i Jep>KaBHNX CTPYKTYP, COLianbHUX Mepexx

BUKOPHCTOBYIOTh CUTHAJNU 3 «POIIIMPEHUM CIIeK-
Tpom». Besmeuna nepegaua pagiocUrHaJiB rapaHTy-
€ThCS MOCTiNHOI0 3MiHOIO YacTOT mepenaBaHHA. [[a
TEeXHOJIOTisA po3pobseHa B 1942 pori aBcTpiiiKoro
T'easiroro Kicaep (I'emi Jlamap) Ta amepuKaHIIEM
I:xopmxem Awnteiiom (puc. 5.1).

E/neKTpOHHMI nignuc

HJia 3axmcTy maHUX Tix yac ImepemaBaHHSA IHTepHETOM MOMKHA CKOPHUCTA-

Wi-Fi, GPS Toirio)

THUCS €JeKTPOHHUM IIU(MPOBUM IIiJITUCOM.

EnektpoHHun nignuc — tme mudpoBUil aHAJOT 3BUYANHOTO IIigmu-
cy. HuMm mMoskHA cKpinmuTu OyAb-sKi JOKYMEHTH.
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Po3pin 1. IHdopmaLiiiHi TexHonorii y cycninbCcTBi }

Enexrporuit nudpoduit nignmc (puc. 5.2.) 3acBiguye mpuHa-
JIeJKHICTh JOKYMEHTa IIeBHill (ismuHiili abo ropuamuHiil ocobi Ta
TapaHTye IIiTicHICTh i KoHpimeHIiMHICTD iH(pOpPMaIii, axa y pasi
nepenaBaHusa mudpyerbesa. CeprudikaT Ha MTiATBEpIKEHHS BJjac- :
HOTO IU()POBOTO ITiIITMCY MOXKHA OTPUMATHU B IeHTpPi cepTuikrarii Puc. 5.2
KJIFOUiB ITiCJIsI TIOMAHHSA 3asBU Ta IIAKeTy JAOKYMEHTIiB.

BilacHMKY um BJIACHUIII TAKOT'O IIiAIIKNCY HATalOTHCS ABa ITU(PPOBUX KJIIO-
yi — BigxpuTuii i saxpuruii. 3aKpUTHIl KJIHOU 30epiraeTbcsad B KOPHCTyBaua
Ha 30BHIIIHBOMY HOCi€Bi gaHMX ab0 B KOMII'IOTEPL Ta € iHCTPYMEHTOM MIJIs
mignucy AoKyMeHTa. BimKpuTuii KJOUY € Y BiJIBHOMY JOCTYIIi.

CTBOpPEHHA napo/iB

PeecTpyrouncs Ha caiiTax (CTBOpIOIOUM OOJiKOBHII 3ammc), HAM 3aBXKIU
TOBOOUTHCA CTBOPIOBATH MAaPOJIi IOJd 3aXUCTy KOH(MIAEHIINHUX JaHUX.
HJ1s cTBOPEHHS HAMIHHOTO IIApPOJIA CJil HZOTPUMYBATUCA TaKUX IIPABUJI.
° He BukopucToOByliTe AK IapoJii cBOi BJyacHi (abo pigHMX um ApyasiB) im’d,
npisBuine, iHimiaam, gaTy HapomKeHHA, HOMEPHU TejedOHiB TOIIO.
° ITapons mMae OyTu MOBXKMHOIO He MEHIIE HiK 8 CMMBOJIIB.
e  OO00B’13KO0BO KOMOiHYyIiTe B IIapoJii MaJi i BeJuki Jitepu, mudpu, posmi-
JIOBi Ta iHIIi 3HaKH.

............... v TS e
9_ SAxio mrogmHA 3a0ysa CBill mapoJib, Horo MmoTpiobHO Bif- \“/\"\\s/\‘a/\'
ipnTH — 8 Mi e \Se\®
HOBUTHU. ADOO 3MiHUTHU 3 MipKyBaHb Oesmexu. BapTo \‘} "\?/
CTBOPUTM HAIiNHY OCHOBY IIapoJjisd Ta B IIEBHOMY Mic- ~a \@.)/\'/@\ﬂ
mi (Ha mouaTKy, B CepelVHi, B KiHIII TOIO) AomaBaTu \./\\0"/\/
O3HAKM IIOTOYHOro caiira (puc. 5.3). Puc. 5.3

3axucT Big 3/1amy

OkpiM mapoJiiB, 3aXUCTUTHU BiJ 3aMy OOJIIKOBUII 3aIlmC JOIIOMOKE TakK
3Bama 6azamopaxmopHa asmopu3iayis Kopuctysada. (g BXOI:KeHHs 0 BJac-
HOTO O0JIIKOBOr'O 3aIIMCy CBOIO 0CO0Y JOBOAUTHCS IIiATBEPAKYBATU YBEICHHSIM
OCHOBHOT'O MHapoJis, CKaHyBaHHAM QR-Komy, BigmoBimmgio Ha O3BiHOK, yBeIeH-
HSM OZHOPA30BOTr'0 KOAy i3 SMS-mIoBifoOMJIEHHA UM iHIITEM CIOCOOOM.

nii Google-akayury, yBifimiTh 4O CBOro OOJIIKOBOrO 3aIlucy Ta Iepe-
UOiThL Ha BKJAIKY:
MeHio 588 — Min obnikoBuii 3anuc — Bxig B obnikosmii 3annc Google.

Oco06JiMBOro 3HAUEHHS 3aXMUCT Big 3jaMy HabyBae B yIIpaBJiHCBHKili, 3a-
KOHOJZAaBUYill, TPAHCIIOPTHil, MegnuHill, OaHKiBCBbKill cepax ToOIIO.

26



< § 5. IHdopmauiiiHa 6e3neka

IHTepHeT i ocobucTicTb

OKpiM MOKJIMBUX 3arpos imdopmallifiniii Oesmelli, Ha KOPHUCTyBadiB ua-
TYIOTh PUSUKHU, CIPUUYNHEH] IPOHNKHEHHAM IHTEPHETY B IOBCAKIEHHE JKUTTS.

[ ) IHTepHeT-3aNeXHICTb — IIe NCcUuXiuHe BiAXUJIEHHS, 1110 IPOABIAETHCA
B HaB’A3JMBOMY OasKaHHi BBiliTu mo ImTepHeTy Ta XBOpOOJUBiH He-
L 3aTHOCTiI BYAaCHO BUMTH 3 HHOTO.

CooromHi meAKi JIIOAM HACTiJIBKKM 3aXOIJIIOIOTHCA BIpTyaJbHUM TIPOCTO-
poM, IO 3aMiCTh peasIbHOTO KUTTA IMOYMHAIOTH BifjaBaTu TmepeBary Kibep-
peaybHOCTI Ta NIPOBOJATH 3a KOMII'IOTEPOM Iy:Ke Oararo yacy. 3a pisHHUMU
IOCJisKeHHAMY, y cBiTi 6mus3bKo 10 % KopucTyBauiB € iHTEepHET-3aJIe;KHUMU.

P> IHTepHeT-couiomaHin Wﬂ%r"f.'im“
IaTepHeT-coriomania — xBopoOauBa moTpeda B MOCTINA- @
HOMY CIIIKYBaHHI B COIia/IbHAX Mepe)kax, iHTepHeT-CHijb- *
HoTax Tolio (puc. 5.4). *‘ttef@ﬂ‘d“@
SIKIIIO KOJIO CHiIKYBaHHA JIONUHU CKJIAJAIOTh B OCHOB- * “‘LM
HOMY BipTyaJibHi Apysi, Hag IIUM BapTO 3aMUCJIHUTUCH. Puc. 5.4

P> Irpomatis

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

JlroquHa 3 irpoBOIO 3aJEKHICTIO BTpavae KOHTPOJb
Hanx coboo, He 3JaTHA BUACHO IYIUHUTHU TPy, a KOJU HeE
rpa€e, TO IOCTiliHO 00AyMYy€ TAKTHUKY I'PH TOIIIO.

Puc. 5.5

Ham. Tak, 6araroroguunuii onaaH-ceanc rpu B World of Warcraft y xos-
THi 2005 POKy M0BiB KMUTANCHKY IITKOJSIPKY OO0 BHCHAKEHHS i cMepTi.

P> Beb6-cepoinr

BebO-cepdinr (imTepHeT-cepdiHT) — IIe HTepBUHHE
O3HAMOMJIEHHS 3 iHTepHeT-calTaMmu Ta cTopimkamu Bce-
cBiTHLOI maByTuHu (puc. 5.6).

Biiacue BeG-cepdinr He € imTepHer-zaJsiexkHicTio. Pa-
30M 3 TUM HaJMipHe 3aXOILJIEHHSA HUM MOJKE IPU3BECTH
IO HelepeOOpHOI IMOTPedM B IIOCTIHHOMY HAKOIMYEHHI
iadopmarii, 6e3ynmHHOMY 3aBaHTaKEeHHi «IIOTPIOHUX» Puc. 5.6
¢aiiaiB ToIo.
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P> Tponinr

Tposinr — 1e myOsikallisg MmoBiZoMJIeHL i cTaTeill NMPOBOKAIIIHOTO Xa-
pakTepy, III0 MalOTh Ha MeTi PO3TMAJUTU KOHQMIIKT MiXK umrauyamMu Ta/abo
CIiBPO3MOBHUKAMU, BPAa3UTHU Ta/ab00 BUKJIUKATUA HEraTUB-
HY 3BOPOTHY peakiiito (puc. 5.7).

Cninkyiouucy B IHTepHeri, KopucTyBadi mIOBUHHI
maM’saTaTyé NP0 MOMKJIMBICTH HABMUCHUX ITPOBOKAITiM iH-

TEPHET-TPOJAMHU I He pearyBaTW Ha IxXHi gommcu, CTpu-
MyBaTu CBOi eMorrii.

IHpopmauiiHa 6e3neka agepkasu

IIponukHeHHA iHOPMAIIIMHUX TEXHOJIOTiN B yci chepu KUTTA yKpain-
ChKOTO CYCHiJILCTBA IIPUBEJO [0 TOTO, IO HEBiJ’¢€MHOI0 YMOBOIO HAI[iOHAJHHOI

3axumienicty HarioHaabHUX IC, OKpiM yiKe BijoMMX BaM TPaZUIiMHUX
3aco0iB i MeromiB, mepenbauae pPo3poOKy I BuKopucTaHHA TexHiunmx IC BiT-
YMBHSHOTO BUPOOHUIITBA 3aAJsA 3MEHIIIEHHS 3aJIeKHOCTI AepsKaBu BiJ iHO-
3eMHUX BUPOOHUKIB KOMII'IOTEPHOI i TeJeKOMYHIiKaIifiHol TeXHiKu Ta IIpo-
TpaMHOTO 3abe3neueHH .

P> IHTepHeT i AepKaBHa moBa

MoBa — wHalBaKJIUBiIIMi 3acib cHiJIKyBaHHSA JIIOAeN
i sabesmeueHHA iH(poOpMAIiiHMX IPOIECiB Yy BCiX ramyssax
Cy4yacHOro cyciuijbcTBa. MoBa HEepO3pPHMBHO NOB’A3aHA 3 pe-
AJILHUM KUTTAM, TOXK OefaJli OljibIlle iHIITIOMOBHHUX CJiB
(puc. 5.8) MOTPANJIAIOTH 0 CJIOBHUKIB YKPaiHCHKOI MOBH.

(aHTI. coach) — TpeHep; «TbIOTOP» (AHTI. tutor) —
pemerurop; «(acuiairarop» (ammi. fascillitator) — 1o-
CepemHUK; «eaBaiisep» (aHII. adviser) — KOHCYJIb-
TaHT; «MeHTOpP» (aHTJI. mentor) — HaCTaBHUK.

Coinkyiounch B [HTepHeTi Ta BuBUaioum iHO3eMHY MOBY, He 3a0yBaiiTe IpO
yucToTy pigHOoi moBu. HamaraiitTeca He BXKMBATH iHIIIOMOBHUX CJIiB i CJIOBO-
cnonyuyeHb (abo oOme:kKyBaTM iX KiJIBKiCTB) 3a HAsBHOCTI BiAMOBIZHUKIB mif
yac HaBYaHHA Ta B IMOOYTi.

YKpaiHChKUX BiAMOBIMHUKIB MJIS iHIIIOMOBHUX CJiB.
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@) TMutaHHA Ans camonepesipKu

1. Koum indopmarifina cucreMa BBarKa€ThCA 3aXUIIEHOIO?

2. HagexiTe mpukganm iHGOPMAIiAHUX CUCTEM, IJIA AKUX JOCTYIIHICTH
iH(opMmarlii € HaWBaKJIUBIIIIOO.

3. $fky ingopmariirzo HasuBaoTh KOHQigeHmiiinoo? Hasemits npukaagu
Takol iHdopmarrii.

4. $x Bu posymiere cyTHicTh HuppoBoro migmucy?

5. I3 4oro ckJjaamaeTbCsa MOKJINBICTh BUKOPHUCTAHHS IIM(POBOrO Iiamucy?

6. CdopmystroiiTe Bimomi BaM IIpaBuja CTBOPEHHS HATIMHOTO IIapoJIio.
SAxyMuy npaBmJIaMu KOPUCTYETECA BU?

7. IIlo aBise coboro GaraTodaKToOpHA aBTOPU3AI[isa?

8. HasiTs Bimomi BaM Buau iHTepHeT-3aJje:xkHOCTi. IloscHITE, y YoMy
BOHU TPOSABISAIOTHCA.

9. fxa meta TpoJiHTY?

10. Sk moTpibHO pearyBaTu Ha TPOJiHI?

11. Kousiz B:KMBaHHS iHO3eMHHX CJIiB B YKPaiHCBHKili MOBi € HebarkaHuUM?

12. HaseniTs nmpuKJagy HEOOIiJIBHOTO BXXUBAHHS iHO3eMHUX CJIiB.

Bnpasa 5

1. IlpugymaiiTe HaZifiHy OCHOBY [JIs IIapoOJis, AKWi MOKHa Oyjao 6 BU-
KOPHCTOBYBaTU AJA aBTopm3arii Ha OaraThox caitax (3anucysamu
OCHO8Y NaApoas 68 00KYMeHm He NOmpioHO).

2. 3’AcyiiTe W 3amuIIiTh y AOKYMEHT Ha3By aHTWBIpyCHOI mporpamwu,
SAKY BCTAHOBJIEHO HA BaIlIOMy KOMII'IOTepPi, a TaKOMK JaTy OCTaHHBOI
nepeBipKu (CKaHyBaHHSA) CUCTEMU Ha Bipycwu.

3. 3uaiigith B IHTepHeTi «3arajbHy AeKJapalliio IpaB JIOAUHU» Ta CKO-
mifoiTe B JOKYMEHT CTATTIO, ¥V AKill ileTbCs MPO HEIOIMYCTUMICTh He-
IPaBOMIpPHOI'O BTPYYaHHA B OCOOMCTE Ta CiMeiiHe KHTTS I'POMAsH.

4, TlomipkyiiTe, CKiIBKH B cepeIHLOMY Yacy Ha J0O0y BH IIPOBOAUTE 3a
KOMIT'IoTepoM i, 30Kpema, B IHTepHeri. SIK Bu BBasKaeTe: Iie 6ararto
yacy um MaJjo? 3alullliTh, [0 caMe i YoMy Bac IIpuBabJIIOE B Kibep-
npocTopi (COiJKyBaHHA, irpu, HABYaHHA TOIIO).

5. 3uanigite B IHTepHeTi ToiymMaueHHA caiB «huym» i «peikr». Axumn

Komn’toTepHe TecTyBaHHA

YKPaiHCbKMMHY BiAHOBiTIHUKAMM iX MOKHA 3aMiHUTU?

% =

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

Huni MoKamBOCTI iHTEpPHET-OCBITH 3HAUHO PO3IIHPUJINCS.

Komn’toTepHo-OpieHTOBaHi 3acO6M HaBYaHHSA

ArmaparHi Ta nmporpaMHui 3acobu, IpuU3HaUeHi IJIsg 3aCTOCYBaHHS BUKJAa-
yaMu, YUHAMHU (CTyAeHTaMM1) y IIpolleci HaBYaHHA abo creljiajicTaMu OKpeMux
rajyseii Ha3MBAIOTh KOMII'IOTEPHO-OPi€HTOBAHMMM 3aco0aMu HaBYaHHA (a0o
€JIEKTPOHHUMM).

ﬂ MaremaTuxa: mporpamMuuil Komiiexkc TEPM, Gran, Gauss, Maple, Matlab,
. Mathematica, MathCAD, Scilab Ta is.
Teomerpiss: MakeT guHamiuHoOi reometpii DG, The Geometer's Sketchpad,
GeoGebra, Cabri Ta iH.
®disuka: BiptyanbHa ¢isnuHa nabopatopis, bibnioteka enekTPOHHMX HAOYHO-
cTen Ta iH.

IHTepHeT-HaBYaHHA A/1A LWKOAAPIB

Jo ocHOBHUMX BHiB OCBITHiX €JEKTPOHHUX PECypPCiB HaJIEKATh €JEKTPOH-
Hi TOCiOHUMKM, 3ac00M KOHTPOJIO 3HAHBb, €JEKTPOHHI IPaKTUKyMU, eJIeKTPOHHI
IOBiAHVMKYM (EHIMKJONEAil, CJIOBHUKMU, KapTu, xpecromarii Torro). [fomomortu
B HaBYaHHI MOXKYThb iHTepHeT-Kypcu, BeGiHapu, ¢opymu Ta iH. IcHye Gararto
caliTiB, AKi MOlOMAramTh YYHSAM Y BUBYEHHI IMIKIJIBHUX IIPEIMETiB.

(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 in.

g ...... Ha prc. 6‘1 HaBee- r 1 gxpﬂi‘(sll

HO TOJIOBHY CTOPiHKY I\
Ykpi6 — caiita Haii-
0isbmrol 6ibsrioTexku _
yKpaiHCBhKOI JiTepa- aw Tapac Illesserxo
Typu. e

Puc. 6.1
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IHTepHeT-Kypcu

JlfomuHa TparHe BUUTHUCSA BIIPOAOBXK yChOro KuUTTA. IIpoTe choromui cu-
cTeMa BUIIOL i mpodeciiiHOl OCBiTH IIle He JOCTAaTHLO CBOEYACHO pearye Ha
MOABY HOBUX CIIelliaJibHOCTell, oco0suBo B IuTepHeri. Icuye Oessiu KypciB i3
BeO-IU3aliHy, HporpaMyBaHHsA, MapKeTHUHIY, KoImipaiTuHry Trorro. IIpoBimmi
YHiBEPCUTETHU CBiTY CTBOPIOIOTH CBOI iHTEPHET-KYPCH.

Future

JKYTh Taki Bimomi iHTepHeT-pecyp- Learn

cu, ax Coursera.org, FutureLearn.com,
EdX.org, coursebuffet.com (puc. 6.2).

Konu morpibuuii Kypc sHaiifeHo, CJIig 3a- PH%?METHEUS R A B o
IMMCATHCS HAa HBOTO, OTPUMATH MAaTepiaJiu, BUU-

TUCHA, IIPOXOAUTU OHJIAMH-T€CTYBAaHHS TOIIO. 3a e
pesyabTaTaMU HABUAHHSA IJIATHO YU 0E3KOIIITOB-
HO Ha/:[ae'rbca BigmoBimHMii cepTudikar.

Luwnu kypcia

MianpHEMHNUTED MpomagaHcska
. . u E ==

B B chpalm 3 2014 poky mie maardgopma ma-
COBUX OHJAMH-KypciB Prometheus (puc. 6.3).
ITeit mpoeKkT Hajgae 0E3KOMITOBHUU JOCTYI
0 YHiBEPCUTETCHKUX KYPCiB yciM oxoumm,
a TaKOK IPOMOHYE KYPCH OJS MiATOTOBKHU e
mo 3HO. Puc.

NigreToBKa
fe 3HO

AvcTaHuiHa ocBiTa

OcTaHHIM YacoM 3poCTae MONYJAPHICTh AMCTAHNIiHHOrO HaBYAHHA. Moro
ocuoBoio € IKT, axi HamamTh MOMKJIUBICTh YUACHHUKAM HaBYAJBHOTO IIPOIECY
HaBUaTH I HaBUATHUCh HaA BiacraHi. BijabIme misHaTucA mpo Iie MOYKHA 3a II0-
cunaHaaM https://mon.gov.ua/ua/osvita/visha-osvita/distancijna-osvita

IIpaBa Ta 000B’sI3KM yUYACHMKIB HABUAJBLHOI'O IIPOIleCy B YKpaiHi peryiioe
ITono:xeHHsa po AMCTAHIIIMHY OCBiTY Ta KOHIENIia po3BUTKY AMCTAHITIAHOI
ocsBiTu. Tepmin HaBuaHHs Ha 0asi cepeaHBOI OCBiTH cTaHOBUTL 6 POKiB, cepen-
HBOI TTpodeciiioi ocBiT — 4,5 POKY, BUINOI HEIOPUUYHOI OCBiTM — 3 POKH.
Ilicna s3axkiHUYeHHSA HAaBUAHHA CTYAEHTU OTPUMYIOTH BiAmOBigHI cepTudikaru.

CyuacHUli PUHOK OCBiTM TPOIOHYE IJA HABUAHHS MWCTAHILINHO:

* ekcrepHaT (Ha 6as3i caMocTiiiHOrO BUBUYEHHS MaTepiagy);

* BUKOPUCTAHHA MYJLTUMEIIMHUX ITPOTPaM;

°* HaBYAHHA B YHiBepCUTETi; CIIiBIIpaIl0 HABUAJBLHUX 3aKJIAJIiB;

* aBTOHOMHI OCBiTHi ycTaHOBM Ta HaBYAJbHI CHUCTEMU.
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CTBOM OCBiTH i HayKuM YKpaiHW, MOKHA MEPETVIAHYTHU 34 ITOCUJIaHHAM:
http.//vnz.org.ua/dystantsuna—oswta/tsentry—do

Posriaanemo meTasbHO mepeBaru W HEOOJIKM AUCTAHIIIMHOTO HaBUAHHSA.

MepeBarn gUCcTaHLUiNHOI OCBITU

CymicHicTb

MoeaHaHHA HaBYaHHA i3 Po60OTO, BiAMOUYMHKOM, iHLIOK
OCBITOIO TOWO

B3aemogin

AKT/BHE CNiNKyBaHHA MiX CTYAEHTOM i BMKNagayem

IHovBiAYyanbHIiCTb

MoxnuBicTb fobupatn iHagMBIAYyanbHUI rpadik HaBYaHHA: yac,
iHTEHCUBHICTb | TpMBanicTb

EKOHOMIUHICTb

Be3kowToBHiCTb ab0 MeHLWa BapTiCTb HaBYaHHA MOPIBHAHO
3 OYHOIO i 3a04UHO dopmamm

Heynepepg»eHicTb

MiHimaniszauisa BnanBy Ha OUiIHIOBaHHA 3HaHb uyepes
OCOBUCTICTb CTyAEHTa UM B3aEMOBIAHOCUHM 3 BUKNaAayem

MowwnpeHicTb

He3anexHicTb Big MiCcLe3HaXoOXeHHA, MOXK/MBICTb OTpUMaTKH
OVCTaHUiHY OCBITY B 3aKOPAOHHOMY 3aknagi

Heponikn ancraHUinHoi ocBiTK

ObmexeHicTb
cneuianbHoOCTEN

He po3noBciopgXyeTbcA Ha NigroToBKY NpakTuyHMX daxisuis:
nikapis, BOAIIB, NbOTUMKIB Ta iH.

lneHTndikauin
cTygeHTa

€ npobnemu 3 NOBHOW iAeHTHOIKALIE TOro, XTO CKNagae
OHNalH-icNnT, TOMy 06OB'A3KOBa OYHa Cecisi 3 MOAAHHAM
JOKYMEHTa, WO 3acBifguye ocoby

TexHiuHa 3anekHicTb
Bif iHGopMaUilHo-
KOMYHiKaLinH1X 3acobis

MponyckHa 38aTHICTb KaHaniB 3B'A3KY Mae 6yTu AOCTaTHbO
ANA opraHisauii HaBYaNnbHUX Ta/un eK3amMeHaLlinHnX
TenekoHdepeHUin Ta iH.

MoTumBauin

Mae 6yt noTy»Ha BnacHa MOTMBaLiA Ta BMiIHHA BUMTMCA
CaMOCTINHO

CninkyBaHHA

BincyTHicTb ocobucToro cninkysaHHs, 80 % OHNanH-KypciB
NPOXOAATb He B pPeXMMi peanibHOro yacy, iHofi 4OBOANTbCA
[OBro yekaTu BiANOBIfEN Ha YyTOYHIOBasbHI 3annTaHHA

Ounnom

BinbwicTb OHNaMH-KypCiB He HaAaloTb AWMJIOMIB [epP>KaBHOTrO
3paska

YV Bumnx HaBYAJBHUX 3aKJalax YKpaiHW AUCTAHILIWHI TEXHOJOTiiI uyacTo
BUKOPUCTOBYIOTHCA IJA IMiATPUMKMN 3a0UHOI Ta ouHOi (hopm HaBuauHdA. Ilo gu-
CTAHITINTHOI OCBiITM 3PYYHO 3BEpPTATUCA IJA OTPUMAHHSA APYroi BUIIOI OCBiTH,
IPOXOM:KEeHHsI KYpCiB ImigBUINIeHHA KBaJi(ixaiii, 3mo0yTTa 6a30BOi OcBiTH
JIIOOBMU 3 1HBaJifHiCcTIO Ta iH.
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Bupimmusiiu HaBYaTHCA OUCTAHIIINHO, MaiiOyTHBOMY CTYIEHTOBI UM CTy-
JEeHTII CJiJ yBasKHO BHOMpATH HABUAJLHY IIPOrpaMy # OIiHIOBATH CBOI MOXK-
JUBOCTIi, ajKe AUCTAHIIIfiHA OCBiTa BMMAarae mepemoBCiM caMoOCTiliHOCTI I ca-
MOJHUCIIUIITiHA.

@) MNutaHHA agna camonepeBipku

1.

N

Nowasw

© ®

SKe nmpusHAUEHHS KOMII'IOT€PHO-OPi€HTOBAHUX 3ac00iB HaBUAHHA?
Hasgits negaroriuni nporpamui dacoou (IIII3) 3 KinmbKOX HaBUaJIBHUX
IpeIMeTiB.

Hassith BimomMi BaM Buau eJeKTPOHHUX OCBITHiIX pecypcis.

HassiTh KinmbKa caliTiB 3araJibHOOCBITHBOT'O ITPU3HAUEHH.

HasBith Oynb-AKuil caiT i3 BUBUEHHS HABYAJBHOTO IIpeaMeTa.

SAK sHaliTH HeoOXimgHI iHTepHeT-Kypcu?

HaBenith nmpukanyu yKpaiHOMOBHUX OHJAWH-TIIAT(HOPM.

IITo Take mucraumiiiaa ocsiTa?

HagsBiTh OocHOBHI mepeBaru Ta HEIOJIKM AUCTAHIIMHOI OCBiTH.

BripaBa 6

2.

ok
g

3anumiite y mokyMeHT, aki IIII3 BUKOPHUCTOBYIOTBHCS y Bac Ha ypoKax
Ta AKMMHU OCBITHIMM caliTaMu BU KOPHCTYETECh y IIKOJIi i Baoma.
3anuIriTh y JOKYMEHT, AKOl CIIPAMOBAHOCTI iHTEPHET-KYPCH BU XO-
Tinim 6 mpoitu. 3HaUmiTL B ImTepHeTi iH(opmMaIrizo mpo Kypcu 3a
onHieo 3 TeM i 36eperKiTh CKPIHIIIOT eKpaHa B JOKYMEHTI.

3uatigite B IHTepueri Iloso:KeHHSA NHpo AuCTaHITiliHEe HaBUYAHHS
B Ykpaini. Bigmrykaiite B IlonoskeHHI TyHKT, Y AKOMY HIAeThCA IIPO
Te, Ha KOr0 30pi€HTOBaHe AUCTAHIIifiHe HAaBUAHHA YUHIB y 3aKJiajgax
3araJbpHOI CEPeIHBOI OCBiTH, Ta CKOMNilOWTEe TEKCT y MOKYMEHT.
3’AcyiiTe i 3aNUIIITh, YN BUKOPUCTOBYIOTHCA €JIEMEHTH JUCTAHITiIAHOTO
HaBYaHHA y Balllili MIKOJIi, AKi caMe i Ha AKi mpeameTu iX 30pi€HTOBAHO.
3uanmiTe B IHTepHeTi caiiT reorpadiuno HaKOJIMIKYIOTO O Bac 3aKJIaLy
BUIIOl OCBiTM ab0 3aKJjajny, Y AKOMY BU XOTiJiu 6 HaBUATHCA IIicJas 3a-
KiHueHHS IITKOJM, Ta 30epe’KiTh CKPIHIIIOT T'OJOBHOI CTOPiHKM caiiTa.
HocaimiTh, uu Hamae Iel BUII MOMKJWBICTHL 3M00YTTS OCBITHM AHCTaH-
IifiHo (3 IKMX CHeIiaJbHOCTell, Ha AKWX yMOBAX TOII0) Ta 3aIHUIIITh
(cKomiroiiTe) Yy TOKYMEHT.

(i’ Komn’toTepHe TecTyBaHHHA

® ., | DBuxonaiiTe TecToBe 3aBAaHHA 6 i3 aBTOMAaTUUYHOIO
W IepeBipKoio pesdyabTaTy Ha caiTi interactive.ranok.com.ua
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VY mepBicHOMY CyCHiJIBCTBI JIIOAMHA-MUCJIMBEIL MOIVIa 3a0e3leuuTu cede
BCiM HeoOXimHmMM caMocTifiHO. ¥ CcydyacHOMY CBiTi MM KOPHCTYEMOCS Pe3YJib-
TaTaMu Ipaiii 6araTrbox JiroAei. Bu mismaerecs mpo cydyacHi HanOiJIbII 3aTpe-
O0yBaui mpodecii Ta mpodecii maitbyTHBOTO.

TeHgeHLiT Ha pUHKY npaui

Yu samMucaoBaJuCsa BU HAA TUM, SKUH ¢ax 3m100yTH, KyoU HiTH HaBYa-
THcs micad mrkosau? Y cBiti momaxm 40 000 mpodeciii, Toxx BuOpaTH HEJIETKO.
Ha gmiarpawmi (puc. 7.1) 300paskeHO 3MiHY IOIHNTY HA MPAIliBHUKIB pisHUX
npodeciii (y BigcoTkax) sa manumu [lep:xaBHOI Cay:KOu 3aiiHATOCTI YKpaiHnu
craHoM Ha Jurenb 2019 pory mopiBHAHO 3 BigmoBimuuM mepiomom 2018 poky.

IHbopmaLia Ta TenekomyHikawii
OCBITHA AiANbHICTb
HaykoBa Ta TexHiYHa BiAnbHICTb
MwucTeyTBo, cnopT, BiANOYNHOK
OxopoHa 3a0poB'A

Cinbcbke, nicoe Ta pubHEe rocnofapcTBo [—
[lo6yBHa MpOMMUCNOBICTb —
Toprisna i pemoHT =
MepepobHa NPOMUCIOBICTb =
BygiBHuUTBO —

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 giarpammu, IIOIUT Ha IIPAI[iBHUKIB y cdepi iHdopmarrii Ta Te-
JIEKOMYHIKAaIlii, a TAKOK B OCBiTHiN HisiapHOCTI 3a pik 3pic maixke HA 50-T70 %.
Y rTo#t camuii uac mouuT y c(epi OymiBHMUIITBA Ta olepalliii i3 HepyxXoMicTio
Bras Ha 10-15 %.

Y 2017 pori €spomneiicskuii Cooa (E€C), mocaiguBIy IIONUT Ha HpaIliBHU-
KiB y pisHHX ceKTopax eKoHOMiku kKpaim €C, po3pobuB mMporuo3 3MiH y cepax
sariaarocti o 2025 poky.

OsHalioMuMoOCA 3 JaHWMU, HaBeJIeHUMU JaJji Ha miarpami (puc. 7.2).
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< § 7. Po6ota B IHTepHeTi

CKOpoYeHHsA 3pocTaHHA
3aMHATOCTI 3aNHATOCTI

20 13%

15 80%

Y ceKTOpax eKOHOMIKI

EnekTpuKa, ra3, KOHANLiOHYBaHHA

Cinbcbke rocnofapcTBo, NICHULTBO | pubanbCcTBO

dAx 6aunMmo 3 miarpamu, IMOIUT 3pocTaTHMe Ha Ipodecii, mo’ss3aHi 3 ompa-
mioBaHHAM iH(poOpMaIii, 30KpemMa Ha Bci HaykoemHi. Takmil pesysbrarT He
€ HeCIIOAiBaHUM, aJKe PO3BUTOK iH(OpMAaIlifiHOro cyclIijbcTBa IMOTPedye IIpo-
(deciii, mos’szzanux came 3 IKT.

Mpodecii mabyTHbOrO

I3 posBuTKOM iH(MOPMAIiHMX TEXHOJIOTiN, aBTOMATH3aIlii BUPOOHUIITBA
PUHOK IIpalli 3MiHIOETHCA HAA3BUYANHO IIBUAKO. MoKe CTaTHCA TaK, IO MOKU
BM HaBUaTmMeTecsa AKiiick mpodecii, i1 3aTpebyBaHicTh TOMITHO 3MiHUTHCA.

1,5 kM ymepie 0yJ0 3amylineHo 0es3miJioTHI macaskupcbKi aBToOycu. Oue-
BUIHO, IO YCIIiX IMX €KCIEePMMEHTIiB BIJIMHE HA IIePCIeKTUBU IIpodecii
Bomisa. ¥ 2019 pomi B croauii Pimaaumii eabciHKiI mouanm KypcysaTu
OesmijioTHiI aBTOOyCH, IO HE 0OATHCSA IMOTaHUX IIOTOJHUX YMOB.
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Po3pin 1. IHdopmaLiiiHi TexHonorii y cycninbCcTBi }

@) o o . TS

Cneu.lamc'rn IHCTI/_I.TyTy IIl,Z[I‘OTClBI-CI/I Daxiselb i3 3any4yeHHA pecypcis (noaeil,
KagpilB J:[ep?KaBHOI CJIy&KﬁI/I 3auHdA- yCcTaTKyBaHHs, iHpopmaLii, yacy, rpoLei

. . _ Ta iH.) ANA peani3auii NpoekTiB Ta / abo
TocTi YKpaiHu CKiamn «ATnac Ho NiATPUMaHHA iCHYBaHHA opraHisaui‘l'
Bux mpodeciii Ykpainu» (puc. 7.3). c‘ragpatop -

- s s s _ PEp: ygrseﬂbunn -
Sa ixmHiMm pociimKeHHAMH, O6iIb roNpATBR.Glonof: ARy
II1e H1K [JeCATOK HadBHUX B Y}cpa- ecTasparop-xXiMix .
- o PecTagpartop KamaH
iHi mpodeciii, TaKUX fAK JUCTOHO- PocTaBpaTop NOpLomnAnMI
ma, MalicTep i3 PEeMOHTY JIaMIIOBHX PeCTenpaTOR Kob akuikH
TeJeBi3opiB, KpecJsadap, apxisapiyc,
cTeHorpadicT TOIO BHUKHYTH MicCJadA
2020 poky.
Bucokoio € #MOBipHiCTHL TOTO, IO
CKOpO 3’ABJATHLCA HOBi cIreriajbHO-
CTi: MPOEKTyBaJbHUK POOOTiB, omepa-
TOp 0e3mMiJOTHUX JiTAJbHUX amapa-
TiB, MeHeIKep aBaTapiB, apXiTeKTop
BipTyaJbpHOI peasbHOCTi, KJIiMaTOoJIOT,

Myasanuh IT-QH3aRNGp
MyaerHUH MoHOa WGP
M‘rsaﬁnu A MapKeTonor

AkTyanbHi npodecii nicna 2020 poky

Jluunnqp MB_ 3 mu _

BHCNOI MM

(epMep-arpooHiK, HaHOMEeAUK, TeHe- r \PmaF‘f
TUUYHUN KOHCYJIBTAHT, MOJEKYIIPHUN =

IieToJior, MiJIOT aBTOJIiTaKa Ta iH.

IHTepHeT-npodecii

Huni inTepHeTr-ipodecii craroTs Aefa i MOMyJIApHIITUMU., SPOCTAE ITOITUT
Ha Au3aliHepiB, KoIlipaiTepiB, pepaiTepiB, MapKeTOJIOTiB, IPOrpaMicTiB TOIIIO.

3aliHy cauTiB, sHaliomuii 3 ocHoBamu HTML, MOB mporpamMyBaHHSA IJd
Be6-pOo3pOOKM, a TAKOK KepyBaHHsS caliTom 3acobamm CMS.

Konipatimep — muie Ha 3aMOBJIEHHS CTATTi IIEBHOI TeMAaTWKU.
SEO-cneuianicm — onTUMizye poOOTy caiiTa 3 METOIO0 HiIBUINEHHS IOT0
Mo3uIlil y cOmMcKax IOITyKoBux cucteMm (anzn. Search Engine Optimiza-

tion — momrykoBa omnrumisaris).

Modepamop — HarIAgae 3a AOTPUMAHHAM MOPAAKY Ha QopyMmi, KOH-
TPOJIIOE HOTPUMAHHS HOPM CIIiJIKYBaHHS i IIpaBuJ (hOpyMYy.

Bnozep — Bene U agMmiHicTpye 0JioT, 3apoO0JidiouM Ha OPAMINA Ta TPUXO-
BaHi#l pekJiaMi TOIIIO.

Buaiozep (8id0eo-61102ep) — oOpraHi3oBye Ta Befle CBiii KaHaJ y COIiaJbHIl

mepesxki (YouTube, Instagram Torro), posmirye Ha KaHaJui mikaBi Bimeoma-
Tepiaam, II0y, TeJienmepenadi TOIIIO.
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< § 7. Po6orta B IHTepHeTi

PewDiePie) (puc. 7.4) 3a KinbKicTIO IiATNCHUKIB y TIOHAL,
57 mua ysifmos y 2013 poui no Kuuru pexopzis I'inne-
ca. 3a manumu KypHaay Forbes, 3a 2016 pik Yeanbepr
3apobuB 15 MJTH mosapis.

Puc. 7.4

ITe sumre HeBesMKa YacTWHA icHyloumx iHTepHeT-mpodeciti. Ockinbru IH-
TEepPHET OXOILII0E Bce OiybIle cep JTIACHKOI AifAJTbHOCTi, CTBOPUTH BUUEPITHUN
mepeJsik mpodeciit Ta MIIAXiB iHTEepHET-3apObOITKY BKpaul CKJIAIHO.

.
PpinaHc
HaBHO MUHYJIM Yacu iCHYBaHHS BiJBAYKHUX JIMITAPiB i iXHiX 30pOEHOCIIIB,
Ta TepMiH «dpinanc» (Bim auri. freelance — BinbHUI cmmc) icHye # 3apas,
X0oua Mae iHIe 3HAYeHHA.
® . . .
OpinaHc — 1me BigmaneHe (AuUcTaHIliliHE) BUKOHAHHSA poboTu 6e3
° IOPUANYHOTO O(OPMJIEHHsS 3000B’A3aHb Mi’K 3aMOBHHKOM i BHUKO-
HaBIIEM.
B Hns dpinrancepiB icHyOTh iHTepHET-Oipski — caiiTu, HA AKUX 3aMOBHUKU

Ta BUKOHABIL 3HAXOAATH 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 3aMOBHUKA i BUKOHAB-
4, BiabHHE rpadik pobOTH TOINO), TaK i HemoaikiB (BiAcyTHiCTH mocCTifiHOL
pobGoTu Ta coIiaJbHOrO IMaKeTy, MOKJMUBICTH HAaTpPaAIUTH HA MIaxXpaiB TOIIO).

MaaHyBaHHA AiANbBHOCTI
HaguanbHy, JOCTIZHUIILKY, TPYAOBY, irpoOBY I OYIb-AKY iHIITY MiAJBHICTH
I 6isbin e)eKTUBHOIO AOCATHEHHS ITOCTABJEHUX Iijiell BapToO ILJIaHYyBaTH.
IInarpyBanua OissIBHOCTI B 3araJlbHOMY PO3YMiHHI mepemdauae Taki eraru.
P> 1. MocTaHoBKa wineli i 3aBgaHb
P> 2. Po3pobka nporpamm giii (NoroguHHa, KaneHgapHa Towwo)
P> 3. 3’acyBaHHA pecypciB, 3ac06iB i MeTOAiB BUKOHAHHSA
1 Npe3eHTyBaHHA pe3y/bTaTiB
p> 4. BusHaueHHs BMKOHABLIB i AOBEAEHHSA N/aHIB A0 HUX —
ANA KO/IGKTUBHOT AiA/IBHOCTI

IaHcTpyMeHTH MIaHyBaHHA MOMKYTH OyTU TPASUIIMHUMMK: apKyII Ta OJIi-
Bellb, MIOIEHHUK, JOIITKA 3i IMMIMATOYKOM Kpehau ToImo. A MOKHa CKOPUCTATUCA
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Po3pin 1. IHdopmaLiiiHi TexHonorii y cycninbCcTBi }
KOMII'IOTEPHUMU, iHTepHeT- ab0 MoOijibHUMU 3acTocyHKamu: Google-kaneH-
Jap — IJiA KaJIeHJapHOro IJIaHyBaHHA AisabHocTi, LeaderTask — mia mmany-
BaHHA ocoOmcTUX i pobouux cmpaB, LotusNotes — mis opranisaiii KosleKTHUB-
HOI misgJabHOCTI Ta iH.

L ]
odicumii maker Kopmopaiii Microsoft (puc. 7.5). O I I Ice
PosriissiHeMO Ipu3HAUEHHSA AeAKUX IIPOrpaM

Cepen miporpaMHOro 3a0es3IlleueHHs IJIA opra-
Hisaii migabHOCTI HAWOIJNBLIII BIAJUM BBaKaIOTh
(3BepHITH yBary Ha Te, IJ0 OKpPeMi 3 HHX BaM Bi- B o

N )

JIoMi 3 TIOIIepeHiX POKiB BUBUEHHA iH(popMaTUKM). Puc. 7.5
MporpamHuin npoayKT MpusHayeHHA
Microsoft Word TekcToBMN npouecop
Microsoft Excel TabnuyHuin npouecop
Microsoft PowerPoint Cuctema niagroToBKM MNpe3eHTauiin
Microsoft Access Cnctema KepyBaHHA 6asamu JaHux
Microsoft Publisher HacTinbHa BuAgaBHMYa cuctema
Microsoft Project Cnctema ynpasfiiHHA NpoekTamu
Microsoft Team Manager Cuctema ynpasniHHA NepcoHanom
Microsoft Visio BekTopHuin rpadiuHmini pegakTop giarpam, 61oK-cxem,
CTPYKTYPHMX CXEM TOLLO

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

@) MNutaHHA A/NA camonepeBipKu

1. FKouu indopmarlrifina crucreMa BBAXKAETHCA 3aXUIIEHOIO?

. Ski npodecii HuHI € 3aTpedyBaHUMY B YKpaiHi?

. IITo mo:xHA cKasaTu PO TEHIEHIil €BpPOIIeliCbKOro PUHKY mpariri?
Axi mpodecii MOXKyTh 3HUKHYTH B MaiibyTHbOMY? Yomy?
OxapakTepusyiiTe KijJbKa CydyacHUX iHTepHeT-mIpodeciii.
Onumnritek mepeBaru Ta HeZOJiKH (pijaHCy.

@) Bmnpasa 7

[ . . . .
. PP Onwuimire, sKy mpodeciro Bu xoTiau 6 00paTH Mic/id ITKOJIH.

ouhwN

1) 3maiigits B InTepHeTi onmc ymogodauoi mpodecii: cnermudiky, mosuTuBHL
¥ meratuBHi pucu. AKi JroAchKi SKocTi moTPiOHI daxiBiio? 30eperKiTh
3HaAMIeHl BiIoMOCTi B JOKYMEHTi.
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< § 8. Ha wnAaxy Ao iHpopmaLliiHoro cycninbcTsa

° 2) 3uaiigith B IHTepHeri moprpeTu Ta GiorpadiuHi BimomocTi BumaTHUX
ﬁw npeAcTaBHUKIB 1iei mpodecii Ta cKomitoiiTe B JOKYMEHT.
3) 3Bmaiigite B InTepueri ununHMit Kiacugikarop mpodeciii (KII) Ykpainu

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

3aMUIIiTh, 110 Mpodecisa € HOBOW, 3’sACcyiiTe MPUOIUSHY JaTy il MOABU.
4) FKopucrymounch JaHUMU JOcaif:KeHb €C, cIporuoayiite, AK 3MiHUTLCS
monuT Ha (axiBiiB obpamoi Bamu mpodecii o 2025 poxy.
5) 3uaiigiTh i po3MmicTiTh y HOKyMeHTi imgopmalliro mpo Te, Ie MOKHA
HABUYUTHCL O0paHiii Bamu mmpodecii.

? Komn’toTepHe TecTyBaHHA
e < Buxownaiire TecroBe 3aBraHHS 7 i3 aBTOMATHYHOIO
m: IIepeBipKoI0 pesyabTaTy Ha cairti interactive.ranok.com.ua

8. Ha WAAXy Ao iHpopmauiMHOro
CycCniZbcTBa

VY monepenHix Kypcax iH()opMaTUKU BU 3aCBOIJIN MOPAJBbHO-€TUYHI HOPMU
CIIIJIKYBAaHHA Y BipTyaJIbHOMY HPOCTOPi Ta IIPaBOBi OCHOBM BUKOPHCTAHHSA iH-
dopmarii, orpumaHoi 3 iHTepHET-pecypciB. ¥ nmpomy naparpadi Bu misHaeTecsa
npo riobasbHi TeHmeHIiI B iHopMaTusaliii cycmijibcTBa, 03HAIOMUTECS 3 JI0-
CATHEHHSIMHU TOCTiHAYCTPiaJIbHOTO CyCHiJbCTBA.

IHpopmauiiiHe cycninbcTBO

JlioicbKe CyCIIiJIBCTBO TPOMIIIJIIO ¥ CBOEMY PO3BUTKY KijJbKa eTamiB Bif
mepBicHOrO N0 iHmycTtpiaapHOro. Hapasi Mu »KMBeMO B HOCTiHAYCTPiaJbHOMY
CYCIiJIBCTBi Ta € cBiKaMu 1 yuyacHUKaMu mporecy (hOpMyBaHHS CYCHiJIbCTBA
HOBOT'O TUITy — iH()OPMAI[iIfHOIr0, ¥ IKOMY I'OJIOBHUM IIPOAYKTOM BHPOOHUIITBA
€ iHdopmairis.

[ ) .o . .
IHq)opmaulee Cycniyib€CTBO — e CYCH1lJIbCTBO, PO3BUTOK AKOI'O

B IEpINy 4Yepry 3ajJIe’KUTh BiJ CTBOpPeHHs, IIepepoOJIeHHsS Ta BU-

(] .
KOpHUCTaHHA 1H(popMalrii.
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Po3pin 1. IHdopmaLiiiHi TexHonorii y cycninbCcTBi }

n OgHuM i3 aBTOPiB HMOHATTA <«iH(opMaIllifiie CyCHiIb-
cTBO» («im(opMaliitiHa IWBiai3aIis») BBaKAOThL ame-
PUKaHCHKOTO NMMCbMEHHUKA, COIlioJiora Ta (pyTypoJiora
Enpina Todmepa (puc. 8.1). Amamisyiouu maiiGyTHE,
BiH IIPOTHO3YBAaB IepexXis 10 HOBOI ITiJicHOI ryMaHHOI
ingopmartifinoi muBigisaiii, AKui BigOymeTbCsa 3aBIs-
KU PEBOJIIOIiTHOMY ITPOPUBY B OBOJIOMiHHI 3HAHHAMU Puc. 8.1
(indopmariiero).

Y BusaHaueHHI MOHATTSA iH(MOPMAIITHOTO CYyCHiJILCTBA iCHYE TPU ITiAXOAU:
TeXHOJIOTIUHNI, KOMYHiIKaTUBHUM, COIli€EHTAJbLHUIM.

TexHoJMOTiYHMI MigXig HOB’A3aHUI i3 CyYacCHMMH BUCOKOE()EKTUBHUMU
TEXHOJIOTiAMU OOpPOOKM, 30epeKeHHsA Ta IOIIMPEeHHS iHdopMmaIlrii.

KomynikaTuBHMI miaxia crmpaeTbes Ha 3POCTaHHS OOCATIB, IIBUAKOCTI
HOIIMPEHHsSI Ta MOKJIMBOCTEH JOCTYIIY A0 aKTyaJbHOI iH(opmailiii GiapmrocTi
HaceJIeHHA 3€MHOI KyJIi.

CoumieHransuuii migxix sopieHToBammuii Ha BAOCKoHaMeHHs IC i3 meToio
3a/I0BOJICHHS JKUTTEBUX IIOTPeO (mucraHIlilfiHe HABUAHHSA, KOHCYJIbTATUBHA Te-
JeMeIuIlHa, TOPTriBeJIbHI eJIeKTPOHHI Meperki TOIo) Ta coIlliaJbHOI aKTHUBHOCTI
(mocTym IO eJeKTPOHHOTO YPAIYBaHHA, BUOOPIB TOIMO) CYCHiJIbCTBA B II1JIOMY,
HaJaHHS HOBHUX COIliaJIbHUX MOKJIMBOCTEll BCiM BepcTBAM HaceJIeHHS.

IHpopmauiiHa Ky/nbTypa

B indopwmariinomy cycmisgbecTBi imopMallis € ogHUM i3 HaAWIiHHIIIIX
pecypciB, a iH(popmarifina KyJabTypa KOXKHOL JIOAWUHW — BaKJIWBUM UYNHHU-
KOM CYCIIiJIbHOI KYJIBTYpPU.

( ] .. .
|H¢OpMaLI,II/IHa KynbTypa — 1IIe CKJajgoBa 3arajJJlbHOl KYJbTYpPHU

° ocobucrocTi, 1m0 BusHauae ii moBemiHKY y cdepi imdopmartiiimoi
ITiAIBHOCTI.

BamxguBum acmexToMm iH(popMaIliiiHOI KyJAbTypH € iH(popmaliiiima eTuka.
IIpuramaemo, 10 eTmKa — IIe CYKYHOHICTH IIPAaBUJI Ta HOPM IIOBEHiHKM
JIofe y BiHOCMHAX OJHEe 3 OJHUM, i3 CYCIiJILCTBOM i JIep:KaBolo.

Hasememo okpemi mpaBuja, OiJbIIICT i3 AKMX BaM y:Ke Bimoma.

* BHUKOpPHCTOBYIOUM pecypcu Mepeski, He IepelIKomxaiiTe poodoTi
iHIMUX KOpPUCTYyBaUiB.

e JloTpuMyiiTech aBTOPCHKOIO IIpaBa — He BUKOPUCTOBYHTe (paiiiu, He
IpuU3HAUeHi IJId BiJIBHOTO MOCTYIIY.

* He poGiTh TOTO, 1110 € HEIPUUHATUM y ITMBiJIi30BAHOMY CYCHiJbCTBi (He
MOJKHA JaATHUCA, o0paskaTu, PO3MaJIOBATH BOPOIKHEUY TOIIO).
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Mobanisauia iHpopmauiHMX npoueciB

I3 mouaTkOM TpPETHOTO TUCAUYOJITTA MiKHApPOAHE CITiBTOBAPWCTBO HAIIO-
JIETVINBO HaMaraeTbCs YIOPAAKYBATHU BILJIUB IVIO0AJIbHUX iH(MOPMAIiHHUX IIPO-
IeciB Ha eKOHOMIUHUWI i cOIiaJbHMI PO3BUTOK JIIOJICTBA, JIIKBiyBaTH IIU(MPOBY
HEepiBHICTb, KA NPOABJIAETHCA B 0OMEIKEHOMY HOCTYIIL I'POMAJAH i OKpeMuX

KpaiH mo Komir'iorepHux Texmosoriii ta IKT. Posriasmemo TabauIfio.

. HasBa HasBa .
Jata Micue . 3micT fOKyMeHTa
3axopy 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-
BiCIMKM» yyacHuLb
12.12.2003 | »KeHeBa, BcecsiTHin | eknapauin ChopMmynboBaHO OCHOBHY
Lseruapis | camit NPVHUMMIB. KoHUenuito iHpopmaLiiHoro
(172 kpainn) |MnaH gin cycninbCcTBa Ta NMPUHLMNN AOTO
nobynosu
16.11.2005 | TyHic, BcecBiTHin | 3060B'A3aHHS. BusHaueHo Hanpamn i wnaxm
TyHic camit MNporpama ana nobygosu iHdopMaLiiHoro
(175 kpaiH) |iHdopMmaLiiHOro |CycninbCcTBa Ta NOAONAHHA
CycninbCcTBa LUMdpPOBOI HEPIBHOCTI
10.06.2014 | XeHeBa, BcecsiTHin | 3asaBa npo MigbuTo NigCYMKIN BTiNIEHHA
LBenuapisa | camit BNKOHaHHA nonepejHix pileHb
piweHb. Ta 3adikcoBaHO OCHOBHiI
KoHuenuia Ha HanpAmK peanizauil KoHuenuii
nepiog nicna iHpopmauiiHoro cycninbcTea
2015 p. Ha nepiog nicna 2015 p.

3rigno i3 3akonoMm Ykpaiunu «IIpo iH(popmaIlliro» roJJOBHUMU 3aBAAHHAMU

VkpaiHnu Ha miaaxy no iHgopmariiiHoro cycmijbcTBa €:
* 3abesmeueHHs OOCTYIY I'pPoMaAsaH OO0 iH(opmaIlrii;
* CTBOPEHHA HAIIOHAJHLHUX 1HMOPMAIIHUX CHCTEM;
* BMiIlHEeHHA OCHOB iH(popMallifiHOl MiAJbLHOCTI;
* 3abesneueHHA e(PEKTUBHOTO BUKOPHCTAaHHSA iH(opmarrii;
* cHOpusAHHA 30aravyeHHIO Ta 30epiraHHIO iH(OPMAaIiHUX pPecypcis;
* CTBOPEHHA HAIliOHAJBHOI CUCTEMU 3aXWCTy iH(opmarii;
* CHOPUAHHA Mi’KHApPOAHOMY CIiBPOOITHHIITBY B raJysi imdopmairii;
* 3abesmeueHHA iHMOPMAIIHOTO CyBepeHiTeTy YKpaiHm.
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Po3pin 1. IHdopmaLiiiHi TexHonorii y cycninbCcTBi }

E/leKTpOHHEe ypAAYBaHHA

B indopmanifinoMy CcycHiJbCTBI CTBOPIOIOTHCSA YMOBHU IJis e(heKTUBHOI'O
BUKODPUCTAHHA 3HAHb [JI PO3B’ABAHHA aKTYyaJbHUX IIPOOJIEM CHOTOJEHHS.

OxHa 3 HUX — YIPOBAM)KEHHSA CUCTEMU €JIEKTPOHHOTO ypPAAyBaHHS.
[ ) . -
EnekTpoHHe ypagyBaHHA (e-ypaayBaHHA) — 1e iHGOpMAaIiTHO-KOMY-
° HikamifiHa ¢opma opranisariii B3aemozii opraHiB gep:KaBHOI BJIagun

Ta CYCIIiJILCTBA.

Cepel BasKJIMBUX 3aBAAHHDb €JIeKTPOHHOTO YPSAAYBAHHA — HAJAHHS €JIeK-
TPOHHUX AEPIKAaBHUX IIOCTYT, ITOKPAIIEHHA B3a€EMO/ii OpraHiB MiCIIeBOro camo-
BpAOYBaHHSA Ta TPOMaIAH, 3a0e3lleueHHs PIiBHUX HpPaB I'POMaAIH Ha OOCTyH
IO PiBHOTO BUAY €JEKTPOHHUX IIOCIYT.

OsHalioMuTHch i3 3aKoHAMH YKpaiuu, mocraHoBamMu BepxoBHoi Pamgu
Ykpainu mokHa Ha caiiTi rada.gov.ua, 3 po6oroio KaGimery Minictpin
VYipainu — Ha moptaii kmu.gov.ua, i3 misapmicTio IIpesumenTta Ykpai-
HU — Ha cairi president.gov.ua (puc. 8.2).

kmu.gov.ua

president.gov.ua

fp e by

YHPARHR Hgeznzrr: D

[T e —

a0To
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) roneens

Pwuc. 8.2

EnexTponHe ypAnyBaHHA B YKpaiHi mepeOyBae Ha cTaii aKTUBHOT'O BIPO-
Bamxenud. 3a gauumu OOH, y 2018 pomi Ykpaina mocigana 82-re micie cepen
193 xpaiH CBiTYy HIOA0 TOTOBHOCTI /IO €JIEKTPOHHOTO yPAAYBaHHMI.

CroromHi ciif Bif3HAUWTY TiABUINEHHA iHTEPAKTHUBHOCTI yPALOBUX cali-
TiB, CKOPOUEHHs IIallepoOBOT0 AOKYMEHTO000iry, 30iJbIIeHHS KiJbKOCTi II0-
CIyr, AKi HaZalOTHCA i3 3aCTOCYBAHHAM eJIeKTPOHHHUX 3aco0iB.

Cranom Ha 2019 pik B VYKpaiHi TpuBae poboTa HaJ BTiJIEHHAM €JIEKTPOH-
HOT'O BPSAYBAaHHS B IOBCAKIEHHE KUTTs, 30iJbIIYyETHCA HPO30OPICTL i Hamiii-
HICTh €JEeKTPOHHUX IIOCJYT OpPraHiB Aep:KaBHOI BJaju, AEP:KPEECTPIB TOIIIO,
110 € 3aIlOPYKOI0 e(PeKTHUBHOIO YIIPABJIiHHS, 0E3IIeYHOr0 PO3BUTKY 0OisHeCy Ta
iHmux cdep y misomy.
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§ 8. Ha wnAaxy Ao iHpopmaLliiHoro cycninbcTsa

XOIU II[OJ0 TOJIIMIIIEeHHS AOCTYITY dpmanHX Ta IPUIUYHUX OCi0 70 eseKT-
POHHUX IIOCJHYT» Iepefdavac BIIPOBAJKEHHS HOBUX AEPKABHUX IIOCJYT,
30KpeMa 3alpOBAIKEHHA €IUHOTO BeO-TIopTasy, Ie TPOMagaHU 3MOXKYTh
oTpuMaTu iHGOpMAIil0 3a JOIOMOTrOI0 eJIeKTPOHHOTO KabiHeTy.

TexHO/orii KO/IEKTUBHOIO iHTE/IeKTY

VY cepenuni 1980-x pPokiB y X0oAi BUBUYEHHS IIPOIlECY KOJEKTUBHOI'O IIPHU-
AHATTA DPillleHb 3’ABUBCSA HOBUM TEPMIiH — <«KOJIEKTUBHUIL PO3YyM».

KonekTnBHWM iHTeNEKT (KONEKTUBHUI PO3yM) — Iie 3JaTHICTh KOJEK-
TUBY IO BUPOOJEHHS OiJbII e()eKTUBHOTO PillleHHA, HidK HalKpaile

3 iHAWMBiAyaabHUX PIllIEHb.

I3 posBuTkoM IHTEpHETY 3’IBUIUCA TEXHOJIOTi] BUKOPUCTAHHSA KOJEKTUBHO-
ro iHTeJIeKTy 3aBASKM BpPaXyBaHHIO M OIpPAIlIOBAHHIO JYMOK, ileili, IIPOrHO3iB,
nepen0aveHb i 3HAHb HEMOBIPDHO BEJMKOI KiJBKOCTI iHTepHeT-KOpPHUCTYyBaUdiB.

PosrinaHemo meski mpuKJaau BUKOPUCTAHHS KOJEKTUBHOIO iHTEJIEKTY.

Fanysb

Onuc

Google

BMKOPMCTOBYE PUHKMN KONEKTMBHMX NepefdavyeHb AN BHYTPILIHIX
notpe6 KomnaHii

@iHaHCoBI GipXi

B opHOMY 3 eKkcnepumeHTiB nporpama-po6oT, Aka 36upana
NPOrHO3M yYacHUKIB TOPriB i yknagana yrogu Ha OCHOBI
KONeKTVBHOrO NMPOrHo3y, NPoAeMOHCTPYyBana AOXiAHICTb GinbLuy,
Hi>XK HallKpalymnin 6pokep

MowykoBi cuctemn

Mepernapatoun iHTEPHET-CTOPIHKYM, MOLYKOBA cMCTeMa 36Upae
3HaHHA, CTBOPEHi MinboOHaMK niofen, Ana reHepawii o4vikyBaHUX
KOpMCTyBayamu BignoBigen Ha NOCTaBfeHi NUTaHHA

Wikipedia

BUKOpPMCTOBYE KONEKTUBHUN iHTENEKT iHTepPHET-KOPUCTYBadiB AnA
CTBOPEHHA YHiBepcanbHOI eHUuKnoneair

BinbHe nmporpamHe
3abe3neyeHHs

Hap po3po6Koto BinbHOrO NporpamMHoro 3abesneyeHHs MpaLoTb
6araTo NporpamicTie, JOMNOBHIOUM i Nepepobnsioun 3pobneHe
KOXHUM. Y pe3ynbTaTi OTPUMYEMO MPOAYKT KONEKTUBHOIO
iHTenekTy

VYce GinbIoro sHaueHHsT HaOyBa€ MOHATTS KOJEKTHUBHOI'O iHTEJIEKTY AK CU-
Heprii (3IUTTSA, MOIIOBHEHHS) iHTEJIEKTY JIIoJel i KOMI'IoTepru30BaHUX POOOTIB.
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Po3pin 1. IHdopmaLiiiHi TexHonorii y cycninbCcTBi }

Ka KommaHi# Tesla i SpaceX Imona Macka (puc. 8.3),
3JIUTTA KOJIEKTHUBHOI'O 1HTEJEeKTYy JIoJeill 3i ImTyu-
HUM iHTeJeKTOM po0OTiB HAOJIMBUTH JIOACTBO 0
poO3B’sA3aHHA HAACKJAAHOI 3amaui MOPOrHo3yBaHHSA
MafOyTHLOTO.

Puc. 8.3

MuTaHHA AnA camonepeBipku

wn e

4
5.
6.
7.

HassiTe migxoau y BU3HAUEHHI MIOHATTSA iH(OPMAaIiiHOrO CyCHiJILCTBA.
¥V uomy moasrae imgopmarliiiina KyabTypa ocodmcTocTi?

HassiTh Kimbka mpaBul KOPUCTYBAHHS iH(MOPMAI[IHHUMU pPecypcaMu.
Axux i3 Hux gorpumyerecsa Bu?

IITo e kpuTepiem indopmartliiinoi KyabpTypu?

s 4oro BIPOBAYKYETHCA CUCTEMA E€JIEKTPOHHOTO yPAAyBaHHA?
IITo posymitoTh Hiji eJIEKTPOHHUM ypAAyBaHHAM?

IITo posymitoTh mif KoJeKTUBHUM iHTesekToM? HaBeniTh mpukrjaamgm.

Bnpasa 8

T

1.

3uaiinits B IuTepHeri sKeneBcbky [lekaapariito npuamuiris: Ilo6ymoBa
iHgopMaIlifinoro cycmiJbcTBa — TUio0ajibHA 3ajada HOBOTO THUCAUO-
Jirta. BigmiykaiiTe crartio 24, mnepekJaniTh ii yKpaiHCBKOIO MOBOIO,
30epeKiTh y HJOKYMEHTi, YKaKiTh MepIIoasKepesio.

3HaiigiTe Ha caiiti zakon.rada.gov.ua unuHUM 3akoH Ykpainu «IIpo inm-
dopmariro». ¥ 3aKOHI 3HAUIITH CTATTIO, KA JA€ BiAIIOBiAbL HA HMHUTAH-
HS: YU JO3BOJISAETHCS BUKOPHUCTAHHSA KOH(imeHmiiimoi imgopmarrii 6es
3rogu Ha e ocobu. SaluIIiTh 3MICT CTATTI y HOKYMEHT.

3uaigite B InTepueri BimomocTi mmpo Iimona Macka. 3’sacyiiTe, Ik Horo
IiAnbHICTH, TOB’sI3aHa 3 MpobJeMaMu IITYYHOTO iHTeJNeKTy, i 3amu-
IIiTh Y TEKCTOBUII NOKYMEHT.

Bingkpuiite caiit emekTpoHHuX mnetumniii IlpesumenTty VYkpainwm, me-
perisubTe IeTullii, 36ip migmmciB g0 SKUX TpUBaE Ta AKi Habpaau
HAMWOLIBINTY KiJIbKicTh rosociB. 30eperkiTh CKPUHIIIOT CTOPiHKU B I0-
KYMEHTi, 3allUIIiTh CBOE CTABJIEHHA M0 3MIiCTy OAHi€l 3 IeTHITiii.

Komn’loTepHe TecTyBaHHA

BukonaiiTe TecToBe 3aBIaHHSA 8 i3 aBTOMATHYHOIO
TepeBipKoI0 pe3ysabTaTy Ha caiTi interactive.ranok.com.ua
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PO3AIN 2
MOAE/Il | MOAE/NKOBAHHA.

AHAAI3 TA BI3YA/I3ALIA AAHUX

§ 0.

§ 10.

§ 1.

§ 12.
§ 13.
] 14.
§ 15.
§ 16.
§ 17.
§ 18.

Komm’toTepHe mMopgentoBaHHA O6’eKTiB i npouecis.
Komn’toTepHuii ekcnepumeHT

KoHconigauia gaHux. 3BegeHi Tabauui

OCHOBM CTATUCTUHHOrO aHazi3y AaHux. PAaau gaHux
OB4YMCIEHHA OCHOBHMUX CTAaTUCTUYHUX XAapPaKTEPUCTUK BUBIpKM
Bisyanisauia pAgis i TpeHaiB AaHux. IHPorpadika
Po3B’A3yBaHHA 3aga4 Ha nigbip napameTpa

Po3B’A3yBaHHA ONTUMI3aLiMHMX 33434

OcHoBu poboTu B cepeposuwi Scilab

Po3B’A3yBaHHA piBHAHb, CUCTEM PiBHAHbL y cepepoBuLLi Scilab
Po3B’A3yBaHHA 3a4ay i3 pi3HWX NpeaMeTHUX ranysen



Fr oo

&

MOBTOPKOEMO

Y kypci inpopmarurm 7-9 Kjgacy Bu O3HAaMO-
MUJIUCSA 3 HMOHATTAMU IHGOpMayiiiHol modeni o0’eKTa
(mporiecy, ABUINA), KOMNIOMePHOL modesi, Ni3HAJIUCH,
3 SAKNUX eTaliB CKJIAJAETHbCA MOCJIIMKEHHs IIPOIeCciB
i ABUII ILJISTXOM KOMII IOT€PHOI'0 MOJE/IIOBAHHA, OTPHUMAa-
JIX [OCBiJ HpOBEIEHHSA KOMII'IOTEPHOI'0 €KCIIEPIMEHTY.

3asBuuail y XOAi JOCIiIKeHHS HAKOIUYYETHCS
BHAUHUU 00cs2 eKxcnepumenmaavHux danux. ¥ ixX ompa-
I[IOBaHHi JOIOMOJKe Balll TOCBiJi POOOTH B CEPETOBUIITL
mabauinozo npouecopa Excel — mpuraamHOi mporpa-
MU JJIs1 OHPAIlIOBAaHHS AAHUX, MOJaHUX B €JIeKTPOH-
HUX TaOJIUIAX.

EnmexTponui Tabiauii MaroTh MOTYKHI 3aco0u AJIsd
BIIOPAAKYBAHHS Ta (PiIbTPyBaHHA BEJUKUX 00CATIB iH-
dopmarrii, migdUTTa miACYMKiB, TOOTO HALAIOTDH IIIH-
POKi MOJKJIMBOCTI AJisT OOUMCJIEHHS, aHAJi3yBaHHS Ta
30epiraHHa JTaHUX.

HasBiTh iHCTPpYMEHTU KOMII'IOTEPHOT'O MOJEeJTI0BaHHA.

OnuiiTh 3MicT eramiB KOMII'IOTEPHOr0 MOIEIIOBAHHA. (3
IITo Take KOMI'IOTEPHUI €KCIePpUMEHT? \!{
Y AKUX rajys3sax BUKOPUCTOBYIOTH €JIeKTPOHHI TabamIli? }}
V sAKuX BHUIAAKaxX BaCTOCOBYIOTH BiffHOCHi, abcomioTHi, <& |i77

MimmaHi mocuIaHHSa? | ||
A gyoro mpusHaueHi Gopmysin? | @

Onpaytogaswiu yeti po30in, 8u ososodieme iHCMpymeHmMamu 0s

aHanisy ekcnepumeHmanbHUx 0aHux, Memooamu ma 3acobamu
g8i3yanizayii 0aHux, o3Hatiomumecsa 3 0CHOBAMU CMAMUCMUYHO20

aHanisy 0aHux, NPOaHanizyeme MoXiu8oCcmi eneKmpoHHUX

mabnuywb Excel ma cucmemu komntomepHoi mamemamuku Scilab

0719 BUKOHAHHSA iHXeHepHUX | HayKosux 0b4ucieHe. }



< §9. Komn'loTepHe mopentoBaHHA 06'eKTiB i npouecis. Komn'loTepHUi eKcneprmMeHT

. Komn’toTepHe mogentoBaHHA 06’eKTiB
i npouecie. Komn’toTepHuii ekcnepyumeHT

Y Kypci iH(popMaTHKM BU BiKe IO3HANOMUJINCSA 3 IIOHATTAM MOZEJi Ta
OPU3HAYEHHAM MOJEJIOBAHHA AK METOAY IIi3HAaHHA HABKOJMUIIHBOTO CBiTYy. Bu
CKJamau iHdopmarlifini Momesi 00’€KTiB i IporeciB, posriadmaan Pi3HOBUIU
KOMII'IOTEPHUX MOJeJieli, IIPOBOANIN KOMII'IOT€PHI eKCIIepUMeHTH Ha IPUKJa-
Iax 3ajay i3 pisHUX MPeIMEeTHUX Trajys3eu.

o MopenioBaHHA — 1Iie [OOCJHiIKeHHsA O00’€KTiB MIJIAXOM II00yIOBU
M BUBUEeHHsA iXHiX Mogeseii. IIpomec MomenOBaHHSA ITOUMHAETHCS

o 3 BH3HaAY€HHA MeTHu MOJeJIIOBaHHA.

Ilepen (daxiBrgaMm pisHMX rajiyseil 4acTo HOCTAIOTh 3aBIAaHHSA, IO IIO-
TPeOyIOTh MOCJHIIKEeHHS Ha MOMEeJAX, HANPHKJIAL 3HAWTH HalpalioHaJbHi-
I cIIoci0 TpaHCIOPTYBAHHS TOBApPiB; 3MEHIINUTH BUTPATH HA BUPOOHUIITBO;
BuOpaTu 6Ges3meuHUil i eKOHOMIUYHO BUTIAHUH pPeKUM IIOJBOTY JIiTaKa Ta iH.

ETanu Komn’loTepHOro mMoAe/ABaHHS

IIpuragaemMo OCHOBHiI eTamy MOCTiIMKEeHHS IIPOIECiB i ABUIN MLJIAXOM
KOMII'IOTEPHOT0 MOZEeJIOBaHHSA, AKiI BM posmigzaau B 9 Kiaci.

p> 1. NocTtaHoBKa 3aaaui

Posp’a3aHHa IPaKTUUYHOI 3aJaui MOUYMHAETHCA 3 OMNCY BXIiZHUX JaHUX
i BusHaueHHdA ii mMetu. IIpu 1mboMy HaKJamalOTbCsA OOMEKeHHS HA 3HAUEHHS
3acTocoByBaHUX BeamuwH. Ha 1mpoMy eTari Ba'KJIMBO BUSHAYUTHU METY MOJIe-
JoBaHHA. Big MeTu 3a/eKUTh, AKi XapaKTePUCTUKU JOCJiAKyBaHOr0 00’eKTa
CcJim BBasKaTU iCTOTHHUMU, a IKi MOMKHA BiIKUHYTH.

Ilepen TuMm AK pPo3B’sI3yBaTU 3amauy, IOTPIOHO UiTKO BU3HAUUTHU il yMOBI:

e IIlo mamo?

* ki pesynbraTu, B AKOMY BUIJIAAI MOBUHHI OyTuM oTpuMaHi?

e fxi mami € momycTumMumMu?

ﬂ Hursauuii MasgTHUK CKJIATA€ThCA 3 HEeBAaroMol HEPO3TIKHOI HUTKU TOBIKU-
HOIO [ i MaTepiaJbHOI TOUKM, AKA BIAXUIAAETHCA HA MTOCUTH MAJUUA KYT O.
BroimBom moBiTpa Ha cucteMmy 3HeXTyBaTu. SIK 3MIiHIOETHCA ITOJIOYKEHHS
MaTeMaTUYHOTO MasiTHUKA MHiJl Yac KOJWBAHBb?

IIlo modenrwemuvca? IIporec pyxy ob6’eKTa «MasATHUK».

Mema modenwsannsa? JlocainuT KOJIUBAHHA MasTHUKA.

IIJo dano? [loB:KWMHA HUTKU [, TOUATKOBE 3HAUEHHS KyTa O.
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Po3zgin 2. Mopgeni i mogenioBaHHA. AHani3 Ta Bisyanisauia gaHux

4

i IIJo mpeba srauimu? Ilepion konmBaHs MaaTHUKA (1), 3HAYEHHA AYTrOBOI
- KoopauHaTtu (X)) MaTepiasbHOI TOUKM B 3aJjaHi MOMEHTH 4acy (t).
. IITo obmexncye pospaxynrku? Benumuunaa KyTa O.

P 2. NobyaoBa maTemaTU4YHOI Mogeni
MaremaTuuHa MOmesb € HAOJIUIKEHUM OITMCOM IIEBHOTO KJiacy OO0’€KTiB
peasbHOro CBiTY MOBOIO MaTeMaTHuKu. Ha miboMy eTami HeoOXigHO mepeiiTu Bif
abcTpaKTHOTO (DOPMYJIIOBAHHSA MOAENi 10 OPMYIIOBAHHS, III0 Mae KOHKPETHE

MareMaTH4YHe HaIIOBHEHHAA.

J MaTtemaTtnyHa mofesnb — Tepesik BXiZHUX HaHUX, Pe3YJbTaTiB, AKi
MOTPiOHO OTPMMATH, Ta MaTEeMAaTUYHUX CIIiBBiAHOIIEHDb, AK1 BUpaKka-

s moOymoBu MaTeMaTHYHOI MOMAEJi MOoTpioHO:
®* CKJACTHU CIIMCOK BEJWUYMH, BiJ AKX 3aJIeXKUTL IOBEAiHKAa 00’cKTa abo
Xig mporiecy, a TAaKOYK THUX BEJNUYNH, AKi 0aKaHO OTPUMATH BHACJIILOK

MO/JIeJTIOBAHHS;

IOTh 3B’A30K MiK BXiIHUMU MaHUMU U TNOTPIOHMMU pPe3yJIbTaTaAMMU.

°* YCTAHOBUTH 3B’SI30K Mi’K HeOOXigHMMM B 3amaui pesyabTaTaMu i BXin-
HUMU JAaHUMMU, IKUHA 3a0esleuye PO3B’sA30K IIOCTABJIEHOI 3ajadui; 3aim-
caTH el 3B’SI30K y BUIVISAI MaTeMAaTUYHUX CIIiBBiJHOIIEHbD.

MaremaTuuHa MOAeb MOAAETHCA B TaKiil (hopmi:

Bxioni dani: <IlepeJiiKk IIOYaTKOBUX NAHUX >

Pesyavmamu: <Ilepenik moTpiOHUX pe3yabTaTiB>
36’a30k min eenuvunamu: <Cucrema piBHAHB abo TBep-

I'KeHb, II0 3B’A3YyIOTh BXimHI maHi Ta pesyiabTaTi>

ObmexrceHHA: <YMOBU JOIIYCTHUMOCTi IIOUATKOBUX TaHIX>

(puc. 9.1) y momeHT uacy ft.

|
i
|
|
|
|
M i
i
®

0

BxigHi paHi

Pesynbtatn

3B'A30K MiXK BeNIMUnHamm

| — [OBXWHa HUTKK, M;

a — MOYaTKOBUN KYT,
pan;

t — MOMeHT yacy, G

g — NPUCKOPEHHSA
BiIbHOrO MafiH-
HA, m/c?

T — nepiop KonvBaHb, C;

W — UMKMiYyHa YacToTa
cuctemu, pag/c;

X — [OyroBa KoopAuHata, M;

U, — MaKCMmasibHa LWBMA-
KiCTb TArapsa, m/c;

X — ammiTyAa KonmBaHb, M

ma

/l
T =2m g
.y

x=x__ cos(wt + a)

U= wx _ sin(wt);
max

O6mexeHHA: -0,3 < a<0,3
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< §9. Komn'loTepHe mopentoBaHHA 06'eKTiB i npouecis. Komn'loTepHUi eKcneprmMeHT

P> 3. Po3po6ka meToay i aAroputmMy peaJisauii maTemaTuyHoi moaeni

Ha mpomy erami moTpibHO OOI'PYHTOBAHO BUOpATH Memod pPO36'A3Y6AHHS
3a0aui — KOHKPETHHII CIIoci0 po3B’sI3yBaHHS 3aJadi B Merkax MDOOymZoBaHOI
mozeni. Hampukias, IITMPOKO 3aCTOCOBYIOTHCS METOAN HAOJMIKEHUX 00UHCJIeHb
(yHKIill, KOpeHiB PiBHAHB TOIIO. AJ20pUmM PO36'A3Y6aHHs 3a0aui CKJIaNAETD-
cA BiATIOBIZHO 0 BUOpPaHOTO METOXY.

P> 4. Po3po6Kka kKomn’loTepHOi Mogeni

Komr’iorepaa momeasr — 1ie imdopmarliifina Momenb, SKa peajizoBaHa
3aco0aMu IIEeBHOTO IPOTPaMHOI0 CepeoBUIIA.

Ha mpomy eTatmi B cepeqoBUINi TaOJIMUHOTO IIPOIleCOpa PeasisyeTbcs ONUH
i3 BugiB iH(opMmarniiitHol mMozxeni — pospaxynkosa modeb.

(3 ) Ha puc. 9.2 HaBeZeHO PO3pPaXxyHKOBY MOJEJb KOJMBAHb MaTEeMaTUYHOTO

MadTHHUKA.
A B C D E

1 MaTtemaTnyHUi MasTHUK
2 |BxigHi paHi 3HauyeHHA Pesynbratn 3HauyeHHA
3 |[JoBXMHA HUTKKU, M 2 Mepiop KonuBaHb, C 2,837
4 |TpUCKOPEHHs BiNbHOro AMAAITYAE KOUBaHE, M

nagiHHs, m/c? 9,81 yA ' 0,100

MouaTKoBUI KYT, paj BnacHa yacTtoTa cuctemu, 1/c
5 0,05 2,215
6 |MomeHT yacy, ¢ 0,02 [lyroBa koopanHata, M 0,100
7 LWBugkictb TArapa, m/c -0,010
8 Makc. WwBemaKicTb TArapa, m/c 0,222

Puc. 9.2

PospaxyHKOBI Mozesi MO3BOJIAIOTH BU3HAUMTH YMCJIOBI 3HAUEHHS BJIACTU-
BOCTel 00’eKTa 3a Pi3HMX BXiAHMX HAHWX HA OCHOBI HIOI0 MaTeMATHYHOI MOIEJIi.
Amnajis nmux 3HaUYeHL AOIOMArae CIIPOTHO3YBATH CTAH 00’¢KTa B MalibyTHHOMY,
HAIIPUKJIAL MOZLEJb 3eMHOI arMoc()epr I03BOJISE IIepeadauYuTy IIOrOAY, MOZEJb
€KOCHCTEMU — BHU3HAYUTH MeKi KOPHUCTYBAaHHS IPUPOSHUMIN PeCypCaMI.

p> 5. MpoBegeHHA KOMN'IOTEPHOrO €KCMEePUMEHTY

KoMmm’orepHuM Ha3WBaOTh €KCIIEPUMEHT HAJ MaTeMaTUYHOI0 MOJEJIIIO
0o0’eKTa 3a JOIOMOTOI0 KOMIIIoTepa.

Y 9 kiaci Bu BiKe 03HANOMUJINCH 31 CKJIAMOBUMU IIHOI'0 €TAIly MOJEJIIO-
BaHHA (puc. 9.3).

Po3po6ka nnaHy poBefieHHA KOMM'IOTEPHOTO eKCMepUMEHTY AHani3 oTpumMaHmux
eKcnepumMeHTy Ha CTBOpeHi mogeni pe3ynbratis

Puc. 9.3
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Po3zgin 2. Mopgeni i mogenioBaHHA. AHani3 Ta Bisyanisauia gaHux }

Komm’toTepunii eKCIlepuMeHT He BimoOpaskae BJacHe IPUPOAHI ABUINA UM
IpoIlecHu, BiH € UMCeJIbHOIO peaJisallielo CcTBOpeHOI MaTeMaTHYHOI Mogesi. 3a
yMOBH PO30i2KHOCTI pes3ybTaTiB KOMII'IOTEPHOI'O0 E€KCIEPHMEHTY Ta HaTypPHO-
T0 eKCIIEPUMEHTY 3 IIPOTOTUIIOM T'OBOPATH IIPO HeaJeKBAaTHICTh MaTeMaTUYHOI
MOJIeJTi.

Ilnan excrepuMeHTy Ma€ YiTKO BigoOpaskaTH IIOCJiJZOBHICTH PoOOTH 3 MO-
nesuto, il TepeBipKy IIJIAXOM TECTYBAaHHA Ta BUNPABJEHHA NOMUJIOK. Tecty-
BaHHA — Ile IIpoIlec IOPiBHAHHS Pe3yJIbTATiB TECTiB i3 pe3yjbTaTaMu, OTPU-
MaHUMH ITicJId BUKOHAHHS PO3PAXYHKIB 3a CTBOPEHOIO MOIEJIIIO.

Mogenpb € ageKBaTHOIO peaJIbHOMY IIPOIEeCy, SKIIIO0 OTPUMAaHi B XO-
o i MOIe/IIOBaHHS XapaKTePUCTUKU AOCJTiIKyBaHOTO mporecy 30i-
railoThCs 3 €KCIePUMEHTAJbHUMU i3 3aJaHUM CTYIIEHEeM TOUYHOCTI.

ITicnsa TecTyBaHHS MOKHA IIePeXOAUTH 0e3lMocepelHbO M0 eKCIEePUMEHTY,
110 BiAOBizmae MeTi MOIeaOBaHHSA, Ta IO OCMUCJIEHHS IIiICYMKIiB, IO CIYXKUTH
OCHOBOIO aHAaJIi3y pPe3yJIbTaTiB MOIEJIOBAHHA i IPUAHSATTS PillleHb.

O64nCA0Ba/IbHUI €KCMEPUMEHT 3acobamu Tab/M4HOro mpouecopa

VaBiTh, 110 paja JUPEKTOPIiB CKJazae OOMKeT IIiAIPHEMCTBA Ha HACTYII-
HUM pik. BakaHo BpaxyBaTu, HACKiJIbKU e(peKTHUBHICTH POS3IOAiIJIY KOIITiB
3aJjie;KaTuMe BijJi BUOOPY Pi3HUX CIleHApPiiB PO3BUTKY IOAiM, AKi BIJIMBATUMYTh
Ha pPo0OTYy IiAIIpPHMEMCTBA, HAIPUKJIAL, SKIIO0 OAHKU IIiIBUIINATH BiJICOTKOBY
CTaBKY 3a KpemuTaMH’, 3POCTYTh HONATKHU TOIMO. SIK ImpopaxyBaTu pisHi Ba-
piaaTH cKaamaHuA Groomkery? Ciuin ckopucrarues cienapisamu Microsoft Office
Excel (mami — Excel).

Jucnetuep cuenapiiB — 1e 3aci6 Excel, mo moxke 6yTu BUKOpUCTAHUI
IS MIATPUMKN TPUNHATTA PillleHb y CKJIAMHUX CUTyallidX, AKi moTpedyoTh
aHaJi3y Ha 3PasdoK «IIO..., AKIIO...7».

Cuenapiii — Habip 3HaueHb, AKUH 3adikcoBaHUIl y maM’dTi KOMII foTe-
pa i aKuii MOKe aBTOMATHUYHO ITIiJICTABJIATUCA B POOOUMIT apKYIII.

Crenapiit € iHCTpyMeHTOM, AKUII JO3BOJISIE MOLEJIIOBATH PisHi BUAM 3amad:
(isuuni, ekoHOoMiuHi, MaTemaTuuHi Ta iH. CTBOPWBIIM CIleHAPiil, KOPHUCTyBau
Ma€e MOJKJIMBICTH AisHATHCA, K BILJIMHE Ha Pe3yJabTaT 3MiHa ITOYATKOBUX 3HA-
YeHb Yy MEeBHUX KJITHUHKaX Ta0JIUIli, TOBEPHYTHUCS O OTHOTO 3 BapiaHTiB, pos-
riAnyTux pamimnre. CreHapiii mo3BoJise aHaJisyBaTu B ONHi# TaOJMIli Kijgbka
BapiaHTIB pO3B’sI3aHHA 3a/ayi Ta AOIMYCKAe BUKOPUCTAHHA A0 32 ImapaMeTpiB.

IIporec cTBOpeHHs CIleHApPil0 Ta oIepalliii HaJ HUM PO3IVITHEMO Ha IIPU-
KJaai MmasgTHUKA. MareMaTuuyHy MOZEJb HOTro cTaHy Io0yJ0BaHO y IpUKJIami 2.
Ha i ocHOBi cTBOpMMO TaGJIUINIO0 TTOYATKOBUX AaHUX i pedyabraTiB (puc. 9.4).
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A B C D E
1 MaTemMaTUYHUN MaATHUK
2 |BxigHi paHi 3HauyeHHA Pesynbratn 3Ha4yeHHA
3 |JoBXWHA HUTKK, M 2 MNepiof KonvBaHb, € =2*PI()*SQRT(B3/B4)
4 Mpuckopenns sinbHoro AMNNiTyAa KonmsaHb, M
nagiHHs, m/c? 9,81 ' =B5*B3/COS(B5)
5 |MouyaTKoBUN KYT, paj 0,05 BnacHa uyacTtoTa cuctemm, 1/c —SQRT(B4/B3)
6 |MomeHT yacy, ¢ 0,02 [lyroBa KoopguHaTta, Mm =E4*COS(E5*B6+B5)
| 7 | LBmakicTb TArapa, m/c =E5*E6*SIN(E5*B6)
8 Makc. weunakictb TArapa, m/c|=E5*E4

Puc. 9.4

ﬂ IToOynyemo crieHapii moBefiHKM MaATHHKA 3a Pi3- | @ "':'E ¢.Zr
HUX ITOYATKOBUX JAaHUX. L L
. . . Anani T Po:
1. Ha Bruaguni MeHo [laHi BIIKPHEMO CIHCOK |wmmosel v o e

AHani3 «Akwo» i Bubepemo KomaHay [duncneTtuep [ucneTuep cueHapiis...
cueHapiie (puc. 9.5). Binzkpuerbcs miajgorose Mia6ip napamerpa...
BikHO [ducneTtuep cueHapiis. HaTtncaemMo KHOII- Tabnmua panux...

Ky Hopatu. Puc. 9.5

2. 3amoBHuUMO moJiA BikHa [logaBaHHA cueHapito (puc. 9.6). ¥V mosae Ha-
3Ba CUeHapilo BBemeMoO Ha3BY BapiaHT 1. ¥V moii 3MiHIOBaHI KNITMHKK
VKaKeMo KJITHHKY B3, 110 MicTuTmMe 3HAUeHHS MOOBXKUHU HUTKU
(3a moTpebu BKa’KiTh miamasoH KJITHHOK), KJjamiHeMo KHomKy OK.

3. VY miasioroBomy BiKHi 3HAUeHHSl KMITMHOK CLEHapil0 MOKHA 3MiHUTU 3HA-
YeHHs KJITHHOK. 3amamo s B3 smauenmHsa 2, KjaammeMo KHoOmKy OK.

4. Bigkxpuerbca miajorose BikHO [JucneTyep cueHapiiB, me y cumcky Cue-
Hapi 3’aBuJIacAd Ha3Ba CTBOPEHOTO CIleHAapiio.

5. V¥ BikHi [ucnetuep cueHapiiB HaTucHeMO KHOUKY [dojaTm i cTBOpmMO
CIleHApiyl BapiaHT 2, 3MiHMBIIN 3HAUYEHHS MOYATKOBOTO KyTa.

[lonaBaHHA cueHapito % (-2 [

Ha3Ba cueHapito:

l |

3MiHIOBaHI KNiTUHKK:

[B3:B6 &
|| Wo6 BMAINMTM HeCymiXHi KNITUHW, KNAUHITb iX, yTPUMyIOUM HaTMCHYTOW Knasiwy Ctrl.
f MNpumiTka:

ABTOp: user, 24.11.2017 -
*‘ 3axuct

3a60POHNUTN 3MiHN
| MIPPIEEL OK ] [CKacyBaTm_]

Puc. 9.6
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¥ BikHi [ucnetuep cueHapiiB MOXKHA TEPEXOAUTH BiJi OTHOTO CIIEHAPiIO IO

igImoro,

3MiHIOBATU CIleHapii, CTBOPIOBATHU 3BiTU IIPO Pe3yJabTaTH BUKOHAHHS.

1106 cTBOpUTH IiACYMKOBHIl 3BiT, TOTPiOHO:

1)
2)

3)

Byne crBopeno apkymr 3 imenem CTpykTypa

HATHCHYTHU B AiaJIOTOBOMY BiKHi JucneT-

A 3siT 3a cuenapiem
yep cueHapiiB KHOIIKY 3BiT; ——

s . . . N 38Ty
Bn6paTn B /iiaJIorosoMy BiKHi 3BiT 3a cue- ® oy
Hapiem (puc. 9.7) Tum 3BiTY CTPYKTYpa; © 3senena Tabmmun
3a3HAUUTHU [Oiama3oH KJITWHOK i3 pe- KniTieui pesynsTaTy: i
3yJbTaTaMi B IIOJL KNITUHKWK pesynbraTy ==

i kamanmayTu KHOIKY OK. [ oc | [ cxacysaru |

cueHapito Ta chopmMoBaHO 3BiT TPO BUKOHAHHSA Puc. 9.7
Bcix crenapiiB (puc. 9.8).

15| MpumiTiw: cToeneub "MoToUHI 3HaYEHHA" NPEACTABNAE SHAYSHHA 3MIHIOBAHMX KNITHHOK Ha

|16 | 4ac CTBOPEHHA 38Ty 3a cueHapiem. SMiHIOBaHI KATTMHEKW ANA KOMHOro
A7 CUEHapiio No3HaYeHO CiPUM KONBOPOM.
Puc. 9.8

CroBmenb [10TOUYHI 3HAaYE€HHA MiCTHUTL 3HAUEHHS 3MiHIOBAHUX KJITHMHOK Ha
yac CTBOPEHHd 3BiTy. a4 KOMKHOTO ClieHapiio IIi KJITMHKU MO3HAYeHi cipum
KOJIbOPOM. 3a JIOIOMOTOIO 3BiTY MOKHA IIOPiBHIOBATHU ITapaMeTpu MasATHUKA 3a
Pi3HUX MOYATKOBUX JaHUX, ILNIAHYBATH IIOJAJBIINI Xil eKCIIEpUMEHTY.

@) TMutaHHA AnA camonepeBipku

—
.

»WN
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Yu MoKHA MPONYCTUTU AKUICH i3 eTamiB pos3B’s3yBaHHA 3amadi?
IITlo Take Komm’oTepHuUil ekcuepuMenT? HaBemiTh mpukJjamn.

fAxi BUCHOBKM MOXKHA 3pO0OUTH 3a pe3yjbTaTaMU TECTYBAHHS MOIEJIi?
fAx HaliepekTUBHIIIe opraHidyBaTu 30epesKeHHs ¥ IIiICTaHOBKY Pi3HUX
BXIgHUX JaHUX IJA X 6araTopasoBOr0 BUKOPUCTAHHSA B TaOJIUITi?
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5. HasexiTh mpuKJaza 3amavi, AJd PO3B’sI3yBAaHHSA SKOI CJiJi CKOpuCTa-
Tucs iHcTpyMeHTOM CLeHapin.
6. IloscuiTh cxemy IOOymOBU CIleHaApiiB.

- Bnpasa 9

® . . .. . .

- P» IlobGynysaTu cuenapiit gociimsxeHHsa Mofeni ginaHcoBoi 3amaui.

: 3adaya. BusHauTe BiZICOTKOBY CTaBKY Ta IMOPIiYHHUI BHECOK, I100 3a
10 pokiB BrIagHuK Hakomuuwms Ha germo3uTi 50 000 rpH.

1) JHocaimits, sKa cyMa HaKOMUUYETHCA HA paxyHKY 3a 10 pokiB mpu pis-
HUX 3HAUEHHSX BiJICOTKOBOI CTaBKHU Ta IMOPIYHOIO BHECKY. 3a PesyJib-
TaT BBa’KaiiTe CymMy, HAKOIIMUEHY 3a Pi3HUX 3HAUEHb CTABKU Ta BHECKY.
IIpoananisyiiTe MaTeMaTUYHy MOJAEJb 3ajadi.
Bxioni dani: CtaBka — BiJicOTKOBa cTaBKa 3a Iepiof BuiLiar; Knep —
KiJbKicTb BHecKiB; [NT — mOCTiHHUI IMOPIYHUNA BHECOK.
Pesyavmamu: MB — maiibyTHA BapricTh (CymMa Ha PaxXyHKY).
36’a30x mix eenuvunamu: MB=FV (ctaBka; Knep; nT).
Obmexncenns: nmpu CraBka > 0; Knep > 0; Mnt< 0.
3amoBHITH €JIeKTPOHHY TAOJUII0 3TiTHO 3 MaTeMAaTUYHOIO MOJEJIIIO
(puc. 9.9).
dinancoBa QyHKIia FV mosep- A B
o . . 1 | CraBKa (piuHux) 0,05
Tae MaiibyTHIO BapTicTh iHBec- ——
. ‘o 2 | WopiyHuin BHecok | -2000

Tuiii Ha OCHOBi mOCTiMiHMX ITe- -

R . e . 3 | Pik Cyma Ha paxyHKy
pPiOAMYHUX BUILIAT i TOCTifiHOI 21 FV(SBSTA4SBS2)
Bi/ICOTKOBOI CTABKH. 52 =FV($BS$1:A5;58$2)
3BepHiTH yBary: smaueHua [InT Puc. 9.9
Mae OyTH Bi’€MHHIM. o

2) Ckorriroiite Qopmyay 3 KiaiTuaku B4 B miamasom B5:B13, mpomgos:xTe
HyMepallito poKis.
. 3) CrBopiTh crenapiii Makc.cTaBka. ¥ BiKHiI 3HaueHHA KNITMHOK CLeHapilo

3azaiite A KIITMHKYA B1 HoBe 3Hauenua 7 %.

4) CrBopiTh crieHapifi MaKC.BHECOK; y BiKHI 3HauyeHHA KNITMHOK CLeHapito
saganiTe miad KiaiTnaku B2 mose sHauenusa —3700.

5) CrBopiTh miaCyMKOBUII 3BiT.

6) 3pobiTk BUCHOBOK. 30epesKiTh (haiia i3 HasBoioo Bnpasal.

Komn’toTepHe TecTyBaHHA

BukonaitiTe TecToBe 3aBHaHHA 9 i3 aBTOMATHUYHOIO
IIePeBipKoI0 pe3yabTaTy Ha cairti interactive.ranok.com.ua
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10. KoHconigauia aanux. 3BegeHi TabanLj

>

SAx mIBUAKO y3araJibHUTH pe3yabTaTu (PiHAHCOBOI MislJIBHOCTI BimmijriB
(ipMuy um pes3ysbTaTU Pi3HUX €TAIIB CIIOPTUBHUX 3MaraHb, II[0 PO3MiIlleHi Ha
OKpPeMHUX apKyIax?

VYsaragabHuUTH HaHi 3 KiJIbKOX Ta0JUIlb, AKI MaiOTh OJHAKOBY CTPYKTYDPY
Ta 30epiraloThCcs B HECYMiKHUX [Oialla3oHaX, Ha Pi3HUX apKyllax i HaBiThb
y Pi3HHX KHHUraxX, JOIIOMOXKYTh KOHCOJimaIllid maHmx i sBemeHi TabJmiri.

KoHconigauia gaHux

ragaa (puc. 10.1, a-8), AKi posMmiIlieHi HA OKpeMHX apKyIlax.

A | B A | B A B
1 Pesynbratn | etany 1 Pesynbratu Il etany 1 Pesynbratn Il etany
2 | MNpi3Buie, im'a | bann 2 | MNpi3Buwe, ima | bann 2 |Mpi3Buwe, im'a | bann
3 | dosra A. 1 3 | Hdosra A. 10 3 | Hosra 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. 5 7 | Aptemko H. 7
8 | banpaH M. 5 8 |banpaH M. 6 8 |banpaH M. 3
9 | Bonowyk O. 9 9 | Bonowyk O. 10 9 | Bonouwyk O. 6
10 | Wynbra O. 8 10 | Lynbra 1O. 7 10 | Lynbra 1O. 12

4> | | eTan I Il etan | Il eTan

4) | | etan | Il eTan | Il etan

4)» | | etan | Il eTan | Il eTan

1.
2.
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a 9]
Puc. 10.1

B

I cTBOPEHHSA IIiJCyMKOBOI TabJaMIli BUKOHAEMO Taki mii.

CTBOPpMMO HOBHWH apKyIl Ta IepeiMeHyeMO IIOro Ha pe3ynbraTu.

Broumremo y kaituaKy Al apkyiia
pe3ynbraTy 3aroJIOBOK IIiJCyMKOBOI
rabaui (puc. 10.2).

Buginumo Ha apkymii pesynbtatu
KIiTuHKY A2 i mHa BrJasgmi [aHi
y rpymi 3Hapaans AaHWX HAaTHUCHEMO
KHOIKY KoHconigauia.

A | B C
1 | PesynbTaTn 3maraHb
2
| | etan | Il etan | Il eTan | pe3ynbtati

Puc. 10.2
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4. VY Bikui KoHconigauia 3i cmmcky OyHkuia subepemo Cyma (puc. 10.3).
5. VYcraHoBUMO BCi mpamopiii AJid BigoOpasKeHHs 3aroJioBKiB i 3B’I3Ky
BUXiZHUX Tabaumb i3 migcymxoBoro Tabsuiiero (puc. 10.3).
A | B C D E F G
1 Pe3ynbrati 3maraHb
2
3 KoHconigauis
4
5
6
7
8 'l eTan’!SAS2:58510 ~
9 ‘Il eTan'tSAS2:SBS10
10 ‘lll eTan'iSAS2:58510 G
1 | BHKOPUCTOBYBATH AK iMEHD "
12 Enmumaepmwopm
13 ' 4 znavenns nisoro crosnus [ creopiosam 38’8304 3 BindigsmuMM AaHWMH
- (| |
15 . : .

<4«» | | etan | Il etan Il eTan |pe3yanaT|/| | @

Puc. 10.3
6. Cdopmyemo CIHCOK miaraso-
HiB KaiTuHOK. [[Jd 11HOTO0: 1] 2] A | B C
1) YCTaAHOBUMO KYypPCOp 1 | Pesynbtatm 3maraHb
y moi Mocunanusa Ta - 2 | Banu
mepenieMo Ha apKyIIl |+ Hosra A. 31
| etan i Bupinumo mia- Lt 10 | Kosanb [1. 12
nas3oH A2:B10 (mus. |+ 14 | Ceposa K. 27
puc. 10.1, a); maTucue- |+ 18 | Betpos C. 17
Mo KHoOOKy [dopatu; |+ 22 | Aptemko H. 13
2) moBTopuMMO Ii mii fuia |+ 26 | baiipan M. 14
apkymris Il etan i lll etan | *| 30 | Bonowyk O. 25
(zus. puc. 10.1, 0, 6). |+ 34 | Wynbra 0. 27
7. FKuaammemo xzHonky OK. < » |letan |l etan | Il eTan | pesynbratn 0
Burnsag mizcymMKoBOi TaOsmuIri Ha-
Puc. 10.4

BemeHo Ha puc. 10.4.
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3BegeHi Tabauyi

3Bemeni Tadauni Excel — 1e imcTpyment, axuii 3a ganumu Tadbauii ¢op-
Mye 3BiT 3a 3aJaHUM aJITOPUTMOM. 3BelleHa TaOJUILA HO3BOJISIE PO30OUTU Ta-
OnuuHy 0a3y JaHWX Ha T'PYNU i BUBECTU HPOMIiKHI WiACYyMKHU 3 OYIb-IKUM
piBHeM nmetasisariii.
3a [OmoMOTOI0 3BeMeHWX TabJUIlh MOMKHA IIIBUAKO OIMPAIIbOBYBATHU Be-
Jauki obcaru imdopmarliii: BigdisbTpoByBaTH, IIOPiBHIOBATH, I'PYIIyBaTHU JaHi.
ITe smauHo moJieriiiye mpaiiio 6araTboM (axiBiaM (MeHem:KepaM, coIliojioram
Ta iH.).
Hns moGymou 3Bemenol Tadauii B Excel morpibmo:
1) BuginuTu Oyab-IKY KJIITUHKY BCcepeAuHi TabauIli i1 BUOpaTu KOMaHIY
BctaBneHHa — 3BegeHa Tabnuua (puc. 10.5);
2) vy BikHi 3BegeHa TabnuuA KaamHyTH KHONKY [0TOBO. JlomacThess HOBU
apKyIll, Ha AKOMY OyZe pO3MillleHO MaKeT CTBOPIOBAHOI 3BeJeHOI Ta-
OJINIIi, CIIMCOK IIOJIiB Ta IaHeJb iHCTPYMEHTiB 3BeleHOl Ta0amIli.
ITanens incTpymeHTiB MicTuTh yoTwmpu BikHa (puc. 10.6). Maker Tabsm-
i popMyeTHCA HMIJIAXOM MepeTATyBaHHA HA3B IIOJIB [0 BIiKOH IaHeJi iHCTPY-

MEHTiB.
@ @)

m OEOBHE T BCTaBnEHHS ‘\7 ‘Ianp 3BiTYy ‘ (ﬁlﬂosﬂawm c1'o..i
[ |
ILJ‘ J.l E% fENosnaukn|pag... X 3HaueHH:
3BefieHa Tabnuua = PucyHok lpadika ‘ ‘ |
Tabnuua-
=in:
ST 3 [CIBigknactu oHOBNEHHS...
Puc. 10.5 Puc. 10.6

o Bixkza QinbTp 3BiTY (1) IOTPiIOHO ITEPETATHYTU HA3BY IIOJS, 3a AKUM Bil-
oyBaTuMeThcsA (pinbTpariis. B obsacti ganux OyayTh BimoOpasKeHi migcyMKoBi
JaHi n1n1a 3HaUYeHHdA, 10 BubOpamHe 3i cuucky QinbTpa 3BiTY.

Ho BikHa [lo3Haukn papgkiB (2) moTpiOHO HEepeTATHYTH HA3BU IIOJiB, dAKi
CTaHyTh 3aroJIOBKAMU PANKIB y 3BefeHil Tabamili.

Ho Bixza [lo3Haukm cToBMnUiB (3) MOTPiOHO HEpPEeTATHYTH HA3BU ITOJIB, 3a
AKVUMU IPOBOAUTUMETHCA I'PYITyBAaHHA 1 MigOMTTA MiACyMKiB. SHAUEHHSA IIOJIiB
OyAyTh 3aroJIOBKAMMU CTOBIIIIIB y 3BeAeHiil TaOJmIi.

Y mose 3HaueHHsA (4) cJyif MOMICTHUTH HA3BUW CTOBIIIB, HAA SIKHUMHU BUKO-
HYBaTUMYTbCS O0UMCIeHHA. S3HAUEHHS IIOJIiB BUKOPUCTOBYIOTHCA AJIA 3aIOB-
HEeHHSA KJITHUHOK 3BeJeHOl TAaOJUIll HiACYMKOBUMU! TAHWUMU.
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MNiBkyna YactuHa 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 | MNiBaeHHa Amepuka | Konymbia 1141,7 42 090
MiBaeHHa | 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 (Ginbrparieio mamumx 3a IliBmenmoo Ta
ITiBriunolo miBkysmamu. o BikHa QinbTp 3BiTy mepeTarseMo HasBy [liBKynA,
OCK1JIbKM MOTPiOHO I'pymyBaTy KpaiHU 3a HMiBKYJISIMU.

o BikHa No3HauKkM pAQKiB mepeTArHeMo iMeHa moJsriB YacTuHa cBiTy i KpaiHa.
IIi imena craju 3aroJioBKaMu PAIKIB y 3BefeHiil Tabauili, mpuuomy 36epi-
raeThbCca iepapxid BiIHOCHMH MiXK mojiaMu: pAnKu KpaiHa BKJazeHi B pAIKU
BUINIOTO PiBHA YacTuHa CBITY.

ITin6buBaemo miscymMKu (cymMapHi 3HaueHHS IIJIOIII Ta HACEJIeHHs) 3a dYac-
TuHamMu cBiTy (puc. 10.7). Maemo 3BiT 3a Ipymo KpaiH, PO3TaIIOBaHUX
y IliBpenwniti miBkymai (puc. 10.8).

38iTY:

Cnucok nonie 3eeaeHoi Tabnuui
Bubepite nons, ki cnin aoaat ao

v X

KpaiHa

[@] MiBkynsa
YacTuHa cBity

Mnowa TUc. KB. KM
HaceneHHs Tuc. oci6

A [ B |
nisaeHHa B

1 |MiskynA

MepeTarHiTe Nona Mbx TakuMm obnacTami:

2

3_|noauaqm pankie |v| Cymaafaowa CymaaHacenenus

Y QinsTp 38iTy B noswaw cro... THC.KB. KM THC. 0Ci6
— = B 4 Shsin__ 1051,348 32752
i Mana#zia 329,848 27140

6| cinranyp 721,5 5612

EH Mosmauwapaa.. E Suavermn 7 | SAppuka 1245,7 92658
Hactuna ceity ¥ Cyma 3Tnow.... ¥ 3 Awrona 1246,7 92658
iipakea Tl Conaahacen..7 9 | Sniagenna Amepuxa 2766,89 40117
e 10 ApreHTuHa 2766,89 40117
Biasacrn onoeness .. [ Oosvma_| 11 [3aranenuit migcymox 506,938 165527

Puc. 10.7 Puc. 10.8
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ITinx uac crBOpeHHs 3BeAeHOI Tabiuili mporpama Excel aBromMaruunHO 3a-
CTOCOBYE 10 Hel oguH 3 aBTo()opMaTiB. BubpaTu iHIINI CTUIL TaOIUIII MOMKHA
Ha BKJa/AIi KOHCTpyKTOp maHesi iHcTpyMeHTIB 3BeAeHi Tabnuui.

P> OHoOB/EHHA AaHUX
Hawui 3BemeHol TaOJMUIL ITOB’sA3aHi 3 MOYATKOBUMU AAaHUMU, TOMY Oe3II0-

cepeIHBO B Hili 3MiHUTH maHi HeMo:KJauBO. Ile moTpi6HO POOUMTUM B TAOIUILAX
MIOYaTKOBUX JNAHUX.

Ilig yac BHeceHHA 3MiH M0 TAOJUIII 3 IIOUATKOBUMMU Ja- ‘
HUMHU 3BelieHa TaOJUIlA He OHOBJIOETHCA ABTOMATUYHO, Ie B 3Mmm
Tpeba pobuTu BpyuHy. s 1IhOro mMoTpiOHO 3POOUTH AKTUB- v [mkepeno v
HOIO OYIb-AKY KJITHHKY TAOJAUIL Ta KJIAIHYTH KHOIKY OHO- Hani
BUTK maHesi imcTpymenTiB 3BegeHi Tabnuui (puc. 10.9). Puc. 10.9

P> lNepemilieHHA Ta pegaryBaHHA Mo/isA 3HAYEHHS

IITo6 mepemicTuTH MoOJIEe JaHUX, MOTPIOHO HABECTU BKA3iBHUK HA OYIb-AKY
KHONKY IOJIA W MEepeTATHYTU i B HOBY oOJsiacTh. TakmM YMHOM MOJKHA IIepe-
TBOPUTHU II0JIe PSAAKA B II0JIE CTOBIIISA ¥ HaBUAKHU.

IITo6 BCcTaBUTHU HOBe MOJIe Y 3BeNEeHY TaOJUITIO, MOTPiOHO:

1) BuBecTH Ha eKpaH IIaHeJb iHCTPYMEHTIB 3BeAeHi Tabnuui;

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

TATh KHOIIKY 3 iMEeHaMu IOJIiB JaHUX, ITPUXOBAHa;

3) TMepeTATHYTU KHOMKU IOJIB JaHUX y MOTPIOHY 00JiacTh TaOJIUILi.

[ITo6 BumaaUTH TOJEe 3BEAEeHOI TaOJMIli, CJIiJ IepeTATHYTU KHOIIKY Bil-
TIOBiTHOTO TIOJIA 3a MeXKi MakeTa 3BeNeHOI Tabumiii.

P> 3miHa PyHKLUIiT 06YMCNEHHA 3aranbHUX NigCYyMKIB
ITix yac crBOpeHHs 3BemeHoi Tabuuii mporpama Excel aBromarmumo Bu-
BOJIUTL 3arajibHi ITiICYMKU, BUKOPHCTOBYIOUM OJA PO3PAXYHKY B IIOJAX
i3 ymcJoBMMMU 3HAUEHHAMHN (PYHKI[II0O CYyMH, a B IIOJAX 3 iHIMUMU JAaHUMH —
GyHKIII0 TiapaxyHKy KiJIBKOCTiI 3HAYEHB.
Hapgani mi ¢pyuKIii MoskHA 3MiHIOBAaTHU, CKO-
PUCTABIINCH KHOIIKAMU DPO3KPUTTA CIUCKIiB IIaHe-

3BECTU 3HaUeHHA 3a”

ai O6buncneHHa (puc. 10.10) manesi iHcTpyMeHTiB | (i8 Binobparat sHaverns Ak ¥

3BefeHi Tabnuui. [i§] Nons, enementn Ta Habopu~
JJis1 cTBOpPEHHSA HOBOTO IIOJIA IJIA O0UYMCIIEHB O6umncreHHs

Ha OCHOBi 3HAueHb iHIIMX MOJIiB 3BeJeHOI Tabju- Puc. 10.10

i moTpidHO BMOpaTu KomMaHAy [londa, enemeHTn Ta

Habopwu.

3MiHUTH 3aroJIOBOK MHOJsA ab0 TUN (QYHKIII AJA PO3paxXyHKY B HOJAX
13 yuCJI0BMMU 3HAUEHHAMM MOKHA Y BiKHIi [lapameTpu 3HaueHHA nonsa, saxe Bim-
KPUBAETHCA IMOABIMHUM KJAIaHHAM 3aroJIOBKAa II0JIA.
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§ 10. KoHconigauia paHux. 3BegeHi Tabnuui

P> MobygoBa 3BegeHoOi giarpamu
3a maHUMU 3BeJeHOI TaOJUIl MOKHA MOOyAyBatu 36edeny dia-

epamy (puc. 10.11), n1sa MBOro BUKOPHUCTOBYETHCS BeCh MAKeT 3Be- Jf_l
IeHol TabJmIli. ﬂ'ﬂ-ﬂ

Ha miarpawmi (puc. 10.12) BigoOpaskaioThbCsa KHOIIKU TOJIiB 3Be- 3BefieHa
IeHOi TaGaMIi — KHOIKH Ciporo KOJIBOPY, CIOPSAKeHI KHomkamm | Aarpama

POBKPUTTA CHUCKiB. 3a IX JOIOMOIOI0 ycepeAuHi 3BeZileHOI AiarpaMu  pyc. 10.11
MOKHA B iHTePaAKTUBHOMY PEXKUMIi HOAaBaTH, BUAAJIATU, (PIiIbTPY-
BaTU ¥ OHOBJIIOBATH MOJISA JAHUX TAK CaAMO, K Y 3BeAeHiil TaOamIli.

Miscyna |
C‘ma 3 Mnowa Tue. Ks. K Cyna 3 Hacenenss Tvc. udﬁ
100000
80000
60000
40000
20000

| 3HayeHHa

® Cyma 3 lMnowa
TUC. KB. KM

B Cyma 3 HaceneHHs
THC. Ci6

MNiBpeHHa
Amepuka

HacruHa ceiTy. ¥ |KpaiHa ¥

Puc. 10.12

3BemeHi TaOaMIIi He3aMiHHI s PoOOTHU 3 BEJIUKUM OOCATOM TAaHUX, AKi
CKJAJHO aHAJi3yBaTU 3a MOIIOMOI'OI0 copTyBaHHA Ta (igbrpis. Taxi Tabamiri
IO3BOJIAIOTH IMMBUIAKO Cc(hOPMyBaTH PisHi 3BiTH 3a OOHUMU I TUMU CAMUMU
OAaHMMM B Po3pisi pisHmx KpuTepiiB. 3BiTM MOMXHA TIHYYKO HAJIAIIITOBYBATH
I OHOBJIIOBATH 3TiHO 31 3MiHaAMm TabJHUITi-m:KepeJa.

@) MNutaHHA A/nA camonepeBipKu

1.

H WN

ITosicHiITH anTOPUTM KOHCOJIAAIil JaHWX i3 KiJIBKOX CIMCKiB.
Hasenite nmpukgagu 3aBiaHb, AKi MOTpeOyIOTHL KOHCOJIigaImii JaHmX.
Koau caim sacrocoByBaTu 3BemeHi TaOamMIli?

¥ cnucky kJjieHTiB hipmu (puc. 10.13) moTpibHO 3rpynyBaTu AaHi Ipo
KJIieHTiB 3a piBHAMM ocBiTu. IM’A AKOTO MOJIA MOTPIOHO MOMICTUTH IO
BixHa QinbTp 3BITY?

3a cnuckoM KJiaieHTiB (ipmu (amB. puc. 10.13) moTpibHO MOOYAYyBaTH
3Beseny Taoauiio (quB. puc. 10.14). IM’a AKOTO TOJIA BMIIlIEHO y BiK-
HO QinbTp 3BiTY? K 3amoBHeHiI BiKkHa maHesi iHCTPyMeHTIB TabmuIi?
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Po3zgin 2. Mopgeni i mogenioBaHHA. AHani3 Ta Bisyanisauia gaHux }

6. $flke mpusHaueHHS BiKOH Ha MHaHeJi iHCTPYMEHTiB 3BeaeHOl Tabmiri?

Ne OcBiTta Bik CraTtb OnckoHT Micto
1 Buwa 56 X Tak Kunis
2 Buwa 30 y Hi [Hinpo
3 CepepHA 22 x Hi [Hinpo
4 CepepHAa 32 Yy Hi XapkiB
5 Buwa 45 y Tak PisHe
6 Buwa 23 y Tak Kunis
7 CepepHA 43 x Tak XapkiB
8 CepepHAa 34 y Hi Cymn
9 Buwa 48 X Hi Jlyubk
10 Buwa 51 Yy Hi Cymun
Puc. 10.13
JncKoHT Tak @
lo3HauKy pagKis E Cepepgue 3 Bik |K-cb Crathb |K-c1b Micto
= Buwa 41,3 3 3
X 56 1 p 1
Kvis 56 1 1
B8y 34 2 2
Kuis 23 1 1
PisHe 45 2 | 1
BCepegHa 43 1 1
=) 43 1 1
Xapkis 43 1 1
3araZibHui NiACYMOK 41,75 4 4
Puc. 10.14
Bnpasa 10

. Pp Ha ocHOBI gaHnx TaGauIli PO MOTOIIMKJIM, HAABHI Ha cKiazi (c. 61),

no0ynyBaTtu 3BemeHy TaOsuiro. IlogaTtu madi mpo MapKu MOTOITUKJIIB
Ta iX IiHy; mepembauuTu (QiabTpallifo JaHUX 3a: a) BUPOOHUKOM;
0) o0’eMoM ABUTYHA.

1) VBexits gani B kaitunku ALE11 y HOBi#T KHM3i. HasBiTh aprymr Cknaa.

2) BigcoptyiiTe maHi 3a piBHAMuU: BupobHuk, Mapka, O6'em aBuryHa.

3) Bubepits Komaungy BcTaBneHHA — 3BefeHa Tabnuus.

4) Ileperaruits imena mosiB O6'em pgBuryHa i BupobHuk mo BixkzHa OQinbTp
3BiTY, imeHa mouiiB Mapka motoumkna i Mogenb — mo BikHa [lo3Hauku
pAaKiB.
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5) Im’a monsa LliHa mepeTarHiTh m0 BikHA 3HauyeHHA, BMOPaBLUM 3i CMUCKY
onuito Cyma no nonio.

6) CdopmyiiTe 3BiTU 3a: a) BUPOOHIKOM; 0) 00’eMOM ABUT'YHA. 30eperkiTh
daiin i3 HazBoio Bnpasall.

OCHOBM CTaTUCTMYHOrO aHanisy AaHux. Pagu paHux

Mopenb Mapka Bupo6HuK I;lé:;:)’ OG’erygs;:yua,
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 CWA 14 000 250
RSX Suzuki TaiBaHb 17 000 1000
Vulcan 1500 Kawasaki CLWA 14 500 1400

Komn’loTepHe TecTyBaHHsA

Buxkonaiite TecroBe 3asmanusa 10 i3 aBTOMATHMUYHOIO
TepeBipKoI0 pe3yabTaTy Ha caiiTi interactive.ranok.com.ua

§ 1. OcHoBM cTaTMCTUUHOrO aHanisy AaHux.
Pagu aaHux

Yu BapTO BiAKpHMBATM HOBY alTeKy B NMEeBHOMY MiKpopaiioHi? Uum mMokHA
CTBEP/;KYyBaTH, 110 HA ABOX BUPOOHUIITBAX IiATPUMYIOTHCS OTHAKOBI TE€XHOJIO-
riu"i ymoBu? 3HANUTH BiANOBiAb HOIOMOKE CTATHCTUUYHUN aHaJi3 JaHUX.

MOHATTA CTAaTUCTUKMU

A spificHeHHs aHaJi3y KiJbKICHMX XapaKTEepPUCTUK BUKOPUCTOBYIOTH
CTATUCTUYHI JOCTiI KEeHHS.
) Cratuctuka — HayKa TpPO MeToAu 30MpaHHSA, OMpAIIOBAHHS, aHa-
Ji3y Ta iHTepmperalil gaHUX, 0 XapaKTepus3yIOTh MAacoBi sSBHUIIA
L Ta MPOIECH, TOOTO CYKYIHOCTI O0’€KTiB.

61



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

3aBIaHHAM CTATHUCTUYHOTO AHAJIIZY € OmpAaIlloBaHHS HAHWX, OTPUMAaHUX
YV XOHi eKCIIepUMEHTY, BUSABJIEHHA IIPUUNHHNX 3B’sIBKiB y mmepebiry aBwuir i mpo-
ImeciB, OIiHKA BILJIMBY JOCJiMKYBAaHUX YMHHUKIB i (JOpMYyJIIOBaHHSA BUCHOBKIB,
Ha IifcTaBi AKUX MOMKYTh OYTHM HIPUHHATI BiAmOBiZaJbHI pillleHHS.

CraTtucTuyHi JaHi — CYKYyIHICTH UMces, AKi MalOTh KiJTbKicHY XapakTe-
PHCTHUKY O3HAK II€EBHUX O0’€KTiB Ta SIBUIIL, II[0 HAC I[iKABJATL. YCIO MHOMKUHY
00’eKTiB, III0 € IPEeIMEeTOM CTATHUCTHYHOrO HOCJIiIKeHHS, Ha3MBAIOTh IeHepPaIb-
HOI0 CYKYITHIiCTIO BUMipIOBaHb.

ETanu CTaTUCTUYHOIO AOCAIAMKEHHSA

CrarucTuuHe AOCHiAKEHHS CKJAJAEThCS 3 TPHOX eTaliB.
P> 1. 36ip i rpynyBaHHA NEpBUHHUX CTAaTUCTUYHUX AAHUX
P> 2. AHasi3 OTPUMMAHMUX CTAaTUCTUYHUX AAHUX
P> 3. OTpMMaHHA BUCHOBKIB 33 faHUMMU CMOCTEPEXKEHb

Yci o6’eKTH, IO MiAAATAaI0OTH BUBUEHHIO, CKJIANAIOTH T€HEePAJbHY CYKYII-
HicTh. 11 CKJIa[ 3aJesKUTh Bifl MeTH JociaimkeHHA. [HOAI reHepaIbHOIO CYKYIIHI-
CTIO € BCe HaceJIeHHs IEBHOI'0 PerioHy (HampuKJajJ, KOJU BUBUYAETHCS CTaB-
JIeHHSA MOTEeHI[IMHMX BMOOPIIiB A0 KaHAMIATa Ha HOocaay). 3a3BUUYall 3aa€ThCs
KiJlbKa KpuTepiiB, III0 BU3HAYAIOTHL OO’E€KT AOCIiAKeHHA (HampukJaam, ydHi
10 xjacy, AKi HaBUAIOTLCA 3a iH(MOPMAIiIHHO-TEXHOJJOTIYHUM HTpodisem).

Bu6ipka, a6o BuOipKOBa CyKYNHiCTh, — MHOKHHA 00’€KTiB, BUIIAJKOBUM
YMHOM BUOpPAHWX i3 reHepasibHOI CYKYITHOCTI /IS y4acTi B JOCJIiIKeHHi.

BCixX BUpPOOiB, IO MiJJATai0Th HEpPeBipIli Ha BiAmoBigHicThL cTaHmapram.
Hia dopmyBaHHA BUOIPKOBOI CYKYIHOCTI MOKHaA BUIIAJKOBUM UYWHOM
BimiOpaTtu nuia mepeBipku 5 % Binm 3arasmbpHOI KimbKoCTi BUPOOiB.

peakiriro KJieHTIB (pipMU Ha ILJIAHOBY 3MiHY I[IHOBUX 3HMKOK. IIoTpiOHO
mo0yayBaTu BUOIPKY 3 TeHepaJibHOI CYKYIIHOCTI BCiX KJIieHTIB (hipmu, BHe-
ceHUX y 0asy JaHHX, i ONMUTATH JIUINE KJIEHTIiB i3 BubipKHU.

TakuM YWMHOM, Ha OCHOBI BHMBUEHHS YaCTUHU (peakIiii Tmx, XTO IoTpa-
OUTh y BUOIPKY) MOKHA OTPUMATU AOCTOBipHE YABJEHHS TPO Ifijie (AMO-
BipHY peakIlifo BCiX CIIOJKMBauiB).

Bubipka moBuHHA OyTH pempe3eHTaTHWBHOIO, TOOTO 3JAATHOI KOPEKTHO
BimoOpasKkaTu reHepaJibHy CyKyImHicTb. I[Jis IIbOro BOHA MOBHHHA TeHEPYyBaTUCA
BUTIAJKOBUM UYWHOM i OyTH JOCTATHBO BEJIUKOIO 3a OOCATOM.
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< § 11. OcHOBM CTaTUCTUYHOrO aHanisy faHux. Pagu paHmx

Pagn paaHux

Bubipka micTuTh Habip 3HAueHL IIEBHOTO IIapaMeTpa BHOpPaHMUX O0’€KTiB,
HanpukJjgal HaObip YYHIBCBKMX OI[IHOK 3 MareMaTukKu. Ileperyismaroum HeEyIo-
PAOKOBaHY MHOXKUHY YICeJI, BAKKO BUSABUTU 3aKOHOMIpPHICTH 1X BapiloBaHHI.

Ja BUBUEHHSA 3aKOHOMIpPHOCTell BapiloBaHHA 3HAUYEHDb BEJIMUWHU HAJM Ja-
HUMU, OTPUMAHUMU B XOJi €KCIIEDUMEHTY, BUKOHYIOTH PAHMICYBAHHA (B TIOPAL-
Ky 3pOCTaHHsS a00 3MEHIIIeHHsS aHaJIi30BaHOl KiJIbKiCHOI 03HAKM) i 2pynyeanHs
(o0’eqHAaHHA B IPyNU OJHAKOBUX 3HAUEHB).

CraTuCTUYHUN PAX PO3MOTINY — BIIOPSAIKOBAHUI POBIOAIJ ONUHUIIH CY-
KYIIHOCTi Ha I'PyNU 3a IIEBHOIO O3HAKOIO.

Bapiamiiiauii pag — 1e pAI POSIOAiNTY, IOOYIZOBAHMUHM 3a KiJbKiCHOIO
03HAKOIO.

Hexait y pesynbTaTi IpoBeIeHHS OEAKOT0 eKCIepPUMEHTY OyJI0 OTPHUMAaHO
BUOIDKY X, X,, X, ..., X,. SHAUEHHA X, HA3UBAIOTh BapianTamu. Posramrysa-
BIIIA BapiaHTHU X, y TOPAAKY 3POCTaHH:A, OTPUMAEMO BapialliiHuU ps.

YacTtora — uUmMCI0, AKe IIOKa3ye, CKIJIbKM pPasiB 3yCcTpivaeTbes KOXKHA
Bapiaura. i

SIkmo n, — yacroru BapianT X, (i = 1, ..., k), TO g‘ini =n, ne n — oo0cHAr

BUOipKU (KiJbKicTh 3HaueHb y BUOIPKOBili CyKYITHOCTI).
Bimnocna yactrora BapiamiitHOro psay — BiJHOIIIEHHS YaCTOTU BUMIAKiB
MaHOTO 3HAUEHHS 0 3araJibHOI CyMHU YacTOT.
BigzmocHa uacToTa BH3HAUAETHCSI B YacTKax ogumHMI abo Bimcorxax (%).
3po3yMmijo, 10 cyMa BifHOCHUX udacTOT moBumHHA mopiBHIoBaTtu 1 (100 %).
Bapiamifini paagu GyBaioTb OduckpemHi (nepepsHi) i inmepesanavHi (Hene-
pepaHi).
P> AuckpeTHuii BapiauiiiHuii pag

JuckperHuili BapiamiiHuil psam — Ie PAJS PO3MOJAiITY, B AKOMY BapiaHTa
AK BeJIMYMHA KiJbKICHOI O3HAaKU MOKe HaOyBaTH TiJIbKM IEBHUX 3HAYEHD.
BapiaaTtu pisHaThCA MiK c000I0 HAa OOHY UM KijJgbKa oguHHUIIL. TaK, KiJbKicTh
BUPOOJIEHUX JAeTajiell 3a 3MiHY KOHKPETHHM POOITHHKOM MOJKE€ BHPAMKATHUCS
TinbKu migum yucaom (6, 7, 8 i T. m.).

YoopaakyeMo JaHiI Ipo KiJbKiCcTh meTaJseil, BUTOTOBJIEHUX 3a 3MiHY KOXK-
HUM IIPAI[iBHUKOM IIeXY:

Bupob6neHo peta-
nen 3a 3MiHy, WT.

YactoTa 10 12 15 8 5
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OTpuMaeMo PsAA POSMHOMiNy TPAIiBHUKIB 3a KiJbKicTio BUPOOJIEHUX me-
Tajemn:

Bupob6neHo fgetaneii 3a 3MiHy, LWT. 6 7 8 9 10

KinbkicTb po6iTHUMKIB (4acToTa) 10 12 15

BigHocHa uacToTa 20 % 24 % 30 % 16 % 10 %
O6car Bubipkm n — 1e KijgbKicTh BapiaHT y BuOipIi, ToOTO KiJbKicTb

mxepeas imgopmarliii. ¥V npukaagi 3 — me 4n = 50.

Huna rpadiunoro BimoOpaskeHHsS OUCKPETHOrO BapiallifiHoro psaay BU-
KOPHUCTOBYIOThH IIOJIIFOH YaCTOT — JlaMaHy 3 BepIIMHAMM Yy TOYKax (2, n),
i=1,2,..,k, e z, — sHaueHHd i-i BapiaHTH, a n, — BiANOBiJHA miAl BapiaHTi
yacToTa. A moOyoBu MOJIiroOHA YacTOT Ha Ooci abciiuc moTPiOHO BigKJIacTu Ba-
piaHTH 2, & HA OCi OpAWHAT — BiJNOBiJHI YaCTOTH, TOUKU (zi, ni), CIIOJIYUUTH
Bimpiskamu.

(4 ) 300pas3uMoO IIOJIrOH dYacTOT BapiamifiHOrO pPALY, 3aTaHOT0 TabJJIUIIEI0
y mpukaanai 3. as mporo BUAIINMO TAOJUIIO0 i1 BubepeMo KomMaHay BcTas-
kKa — [liarpama — CraHpgapTHi — ToukoBa (TOYKoOBa Aiarpama, Ha sSKiil 3Ha-
YyeHHA 3’emHaHi Biapiskamm) (puc. 11.1).

Po3snogin npauiBHKKIB 3a KinbKicTio BUpobneHnx aeTtanen

14
12 + — — — — —_—
< 10
G 8
S 6
2 —
4
2
0
4 5 6 7 8 9 10 n
BapiaHTn
Puc. 11.1

I'padiune moganHa BapiamiiiHUX PAIIB 3a JOMOMOI'OI0 MOJIITOHA JOIOMATaE

OTpPUMATU HAOUHE YABJEHHS IIPO 3aKOHOMIPHOCTI CIOCTEepe:KyBaHUX 3HAUEHD.
P> IHTepBanbHMIA BapiauiliHuii pag,

SAximo Bubipka Mae BeJUKUI 00CAT, JOPEYHO MOOyAyBATH iHTepBAJIbHHUI
BapiamiiHUM pAg — TaKUU PAL POIMOAiJIY, B SKOMY 3HaUeHHS BapiaHTU
TOJAHO y BUIJIAML iHTepBaJiB.

ITarepBasu MOKYTH OyTU pi6HI W Hepi6Hi. 3a YACTOTY, IO BigmoBimae iH-
TepBaJly, IPUNUMAaIOTh CYMYy YacTOT, AKi IMOTpanmuJu B Ied iHTepBaJ.
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§ 11. OcHOBM CTaTUCTUYHOrO aHanisy faHux. Pagu paHmx

s moOGymoBu iHTEPBAJIBHOTO BapialiiiHOTO pAXY MOTPiOHO:

1)

2)
3)

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

3a3BUUail KiJbKicThb iHTepBasIiB — y memxax 5—20;

BusHauuTHU Haubinbire (X ) i matimenire (X . ) sHaueHHA y BUOipIii;
max- min-

oGumcanTu posmax pany: R=X —X

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

BU3HAUNTH Me:Ki KOKHOTO iHTepBaJly B IOPAAKY 3POCTAHHSI,

migpaxyBaTu KiJbKiCTh JaHUX, 110 IOTPAIUJIN B KOXKHUU 3 iHTepBaJIiB.

dipma mIaHye BUIIYCKATH HMIKiJIbHY (popMy. 3’dAcyeMo, sgKi posmipu dopmu
i B aKill KigbKOCTI ciif 3akJylacTu y miaH. BumiproBaHHA 3pOCTy Ipynn
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.

D)
2)
3)

4)

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

I KOYKHOTrO iHTepBaJly BUSHAYMMO YaCTOTY, TOOTO UMCJIO 3HAUYEHD,
110 MOTPANUJMN 0 iHTepBaJy.

O06unCcJIMMO BiTHOCHI 4aCTOTU B iHTEpBaJaxX IIJISAXOM OiJIEHHS YaCTOTU
B iHTepBaJi Ha CymMy UacTOT, SKa B HAIIIOMY BUIIAJKY IOPiBHIOE 46.
BigHocHa yacToTa B iHTepBaJi ga€ BiACOTOK MOTPANJAHHA OO iHTEp-
BaJIy JAHUX BijJf 1XHBOI 3arajbHOI KiJIbKOCTi. 3allOBHUMO TabJIMITIO:

IntepBan | [101; 109) |[109; 117) | [117; 125) | [125; 133) | [133; 141) | [141; 149) | [149; 158]
YacToTa 2 7 12 13 / 3 2
BinHocHa 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 ILJIaH.

O0urcIeHHA CTAaTUCTUYHUX XapaKTEePUCTUK 3AiHCHIOETHCA 3a JOCTATHHO
crJagHuMu (popmyaamu. Jlayi Bu misHaeTech, IK OOUMCICHHS XapaKTEPUCTUK
BUOIpOK peasizoBaHe y BigmoBimumx ¢yHKIiAX Excel.

@) MNutaHHa asnA camonepesipKu

1.

SAxoro Moke OyTy BMOIpKOBa CYKYIIHICTh AJIS ONMUTYBAHHS TUIAJAYiB
TeJeBi3ilTHOrO KaHaJIy cepell MEIIKAaHIIIB MicTa, y AKOMY IIPOKUBAE
100 Tuc. ocib, 60 % 3 axux womoBikm i 40 % — Kimxu?

Yu 3a/Ie’KUTh penpeseHTaTuBHICTS, BUOipKu Bix i1 posmipy?

Hna akux BUOIpOK OyAyIOTh TUCKPETHUU BapialiiHUN panx?
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»

IlosAcHiITH BimiMiHHOCTI Mi)K IIOHATTAMM BapiaHTU i YACTOTH.

Hawmo BubGipry: 2; 3; 3; 4; 7; 5; 7; 9. fAx ii sanmmcaru y BUTVIALLI Ba-
piamiiinoro pamy?

Hesaxi craTucTUuHi JaHi TogaHO y BUIIALL moJirona dactot (pue. 11.2).
IloscHiTh, AKY iH(MOpPMAIli0 MOKHA OTPUMATU 3 IIHOT'O IIOJIiTOHA.

MoniroH yactot

7
6 S A FER——— [P —
5
£ 4 s
2 5 N 4
72
1 = —
| e
0 1 2 3 4 5
BapiaHTn
Puc. 11.2

@) Bnpasa 11

PP I3 mapril gerasell BUIAAKOBMM 4YMHOM BuOpaau 25 BupobiB. Maca

1)

2)
3)

4)

5)
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BupoOiB (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.
IToGynyBaTHu IMOJIIrOH YaCTOT.

Y HOBIili eJIeKTPOHHIiN KHHU3i BBemiTh HaHI B KaiTmHKu A2:A26, y KJi-
Tuaku Al:D1 — 3zaromoBku croBmiiB (puc. 11.3, c. 67).

Bigcopryiite 3a 3pocranHaM miamazon A2:A26.

IToGynyiiTe inTepBaabHUII PAI.

Hexait k=8, toxi h= “=2—2" = 0,94~ 1,0. Busnaure mexi inrep-

BAJIiB, BBAsKAIOUM, 110 KOMKHUM iHTEpBaJ BKJIIOUAE CBOIO IIPABY MEXKY:

a —a. (47; 48] | (48; 491 | (49; 501 | (50; 511| (51; 521 | (52; 531 (53; 541 (54; 55]

3aHeciTh mpaBi Mexxi imTepBasiB A0 KiaiTmHOK B2:B8, y KiiTmHKy B9
YBEIITH TEeKCT «>54».
Busmaure uacToTM, KOPHCTYHOUNUCH CTATHUCTUYHOIO (QPYHKIIIEIO
FREQUENCY(YACTOTA). dnsa mporo BuKoHaiTe HaBeneHi aii (puc. 11.3):
a) BumigiTe KaitTmaku C2:C9 (MacuB 4acTOT);
6) BurJyumure ¢GyHKIito FREQUENCY; y mosi MacvB gaHuX yKaKiTh mia-
nazoH A2:A26, y mosii MacuB iHTepBaniB — miamazon B2:BO.
dyukrmia FREQUENCY moBeprae He okpeMe 3HAUEHHSA, a MacuB 3HAYEHbD,
TOMY [IJIsI OTPUMAaHHS Pe3yabTaTy HaTHUCHITH KJasimri Ctrl+Shift+Enter.
O0yucITiTh BiJHOCHY YAcCTOTy [Js Iepiroro imrTepsaJsy. CromioiiTe
dopmyny B Kjaiturkm D3:D9.



< § 12. O6UMC/IEHHA OCHOBHUX CTaTUCTUYHUX XapaKTepUCTMK BUGipKM

6) IloGymyiiTe moJrirom uactor. 30epeskiTs (aiia i3 HasBoio Bnpasall.

FREQUENCY ~ (= % « [f| =FREQUENCY(A2:A25;B2:B9)
A B () T T = Fee | e | ] 3
Maca lutepeanu |Uacrorm_|Yacrocti | |
a7 48| =FREQUENCY[A2:A26;B2:89) | | | |
a7 49 . ;
47,5
CerrTE—— . e e
e |ihisbicbie e :
28,5 | | FREQUENCY-
29 Macis_pames |A2:A25 = {47:47:47,5:48:48:48,5:49:49:49:4. ..
a9ll|| | Macus_i is [B2:89| = {48:49:50:51:52:53:54:55}
a9

= {5:5:3:3:2:1:3:2:0}
Hacs + AR HICTHTE Ha aMH

Obarcoe p i N0 iHTEp
i HiK MacHB_iHTepsanis.
Macue_inTepsanis maois 2o noownaHHs Ha HTEpsan, no Ax HeobxiaHo posnoginami
3HAYSHHA 3 MACIBY_AaHMX.

5[5|5|5J.5'|_§|1= E|I:'|E.w oo |8 oo o |

Puc. 11.3

(I? Komn’toTepHe TecTyBaHHA
. BuxomnaiiTe TecroBe 3aBmaHHA 11 i3 aBTOMATHYHOIO

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

§ 12, O6uncAeHHA OCHOBHMX CTaTUCTUYHMX
XapaKTepUCTUK BUBIPKU

Tabmauii Excel HamarOTh MIKPOKI MOXKJIMBOCTI 3aCTOCYBAHHA CTATUCTUYHIX
METO/iB AJIsI OIPAITIOBAHHSA BEeJIUKHUX OOCATIB JaHMX (PaxiBIlAM Pi3HUX rajrysei.

B6ygoBaHni ¢pyHkuii B Microsoft Excel

[ ) . .
DOyHKUiT — 1e 3a3maJierigb BusHaueHi (opMyJsu AJsT BUKOHAHHS IIE€B-
° HUX OOUYMCJIeHb 3a 3aJaHUMU BeJIUUYUHAMU (ApeyMeHmamu).

Bubparu ¢yukIiito i BBectu y opmMysy MOKHA B JiasloroBoMy BikHi BcTas-
neHHA OYHKUii, sSKe BiIKPUBAETHCS KHOIKOIO BUKJIUKY (YHKILiI _ A&V pAORY
dopmyi. [[as Giasir 3pyuHoi poboTu QyHKII KiIacudikyoTh 3a KaTeropisamu.
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Po3zgin 2. Mopgeni i mogenioBaHHA. AHani3 Ta Bisyanisauia gaHux }

B yxpaimomoBHili Bepcii Excel masBu ¢GyHKII# momamo aHTIifICBKOIO MO-
Bo. ¥ BiKHI BctaBneHHa ¢OyHKUii MOKHA mMOOAYUTU KOPOTKUU ONMMC BUOpaHOL
GyHKIIII Ta oTpuMaTH PO3MIMPEHY AOBIAKY 3 mpUKJIaJZaMu ii BUKOPUCTAaHHMI.

3HaueHHA apryMeHTiB (pyHKI[II MOKHA BBOAWUTH B TOJA IJs BBeJEHHS
apryMeHTiB a00 BUIIIAIOUYMN KJIITHHKK TAOJUIl, 110 MicTATL aprymenTu. Ilicia
BUIiJIeHHA KJIITHMHOK abo miamasoHiB ixXHi aapecu 3’IBIAIOTBCA B IIOJAX IJIA
BBeIEHHS apTr'yMEHTiB.

OCHOBHi CTaTUCTUYHI XapaKTEpPUCTUKU BUBIpKK

HocaimkeHHA OKpPeMUX CTATHUCTUYHHUX O0’€KTiB I03BOJISIE OTPUMATHU IIPO
HUX KOPUCHY iH(popMalio i ommcaru iX CTaHAAPTHUMU ITIOKasHuKamu. Ha
IPYTOMY eTalli MOCJiI:KeHHs OOUYMCJIIOITL CTATHCTHUYHI XapaKTEepUCTUKU CY-
KYIHOCTi, BKas3aBIIM ITOKA3HUKM IEHTPA — CepemHE apuMeTHUHe, MeIiaHy,

MOy Ta MOKAa3HUKMU Bapiallii — poamax Bapiarliii, craHmapTHe BigXWJIEHHSI.
@ MaTtemaTnyHa cTaTUCTUKa — PO3AiJI MaTEMATUKU, V AKOMY 3a IOIIO-
MOT'OI0 MAaTeMaTUYHUX METOJiB CHUCTEMAaTU3YIOTh, OIPAI[LOBYIOTH
o i BUKOPUCTOBYIOTH KiJIbKiCHI pe3ysIbTaTH MOCIiI:KeHb M HAYKOBUX

i TpaKTUYHMX BHUCHOBKiB.

HUM ydyacHHKOM TecTyBaHHA 3a 1000-6ajbHOIO IIIKAJIOK, a y3arajbHIO-
IOUOI0 XapaKTePUCTUKOIO AJSA KOMKHOI KpalHU-ydJacHUIIL € cepenHe apud-
MeTUYHe 3HAUeHHA CyM 0aJjiB yJyacHHUKIB.

PoarnssmeMo OCHOBHI CTaTMCTWYHI NMOKA3HWKW BUOIPKM Ta IX 3HAYEHHA HA
IPUKJIALL OUCKPETHOro Bapiaiifimoro pany: 2; 3; 3; 3; b; 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

ITokas3HUKY IeHTpa MO3BOJISIOTL 3HANTH 3HAUEHHSA, AKi y IIEBHOMY PO3Yy-
MiHHI € HabiJbIII THUIOBUMU, <«I€HTPAJbHUMU» OJA Bciel BUOipKH.

Mopga BuMiprOBaHHA m — ejleMeHT BuOIpKHU, IO 3yCTpidaeThcsA Hamuac-
rimme. Hanpukiaan, momoio aaa 2, 3, 3, 5, 7 oyme 3. fAKIo TaKUX eJIeMeHTiB
KiJIbKa, KaKyTh, 110 BUOipKa Ma€ KiJbKa MOJ; TYT MOJaMU € ejeMeHTH 3 i 7.

Menmiana BMOipKM — 4YWKCJIO, IO € CEPEAMHOI0 BapialliiiHOro pAmIy, TOOTO
Ha0O0pPy UuCes, 3aNUCAHUX Y HOPAIKY 3POCTaHHSI.

Mepiana moxinsie BMOIpKYy Ha ABi yacTWHU OJHAKOBOro obcaAry. ua ii
3HAXOIKEHHSA IIOTPIOHO PO3TAIIIYBATH UMCJA B MOPAIKY 3POCTAHHSA UM CIAJaH-
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HA; 3HAWTU YMUCJIO, IO CTOITH IIOCEPEANHi HaHOTO PALy. ¥ HAIIOMY BUIAIKY
MeIiaHOIO0 € BapiaHTa 5, sIKa 3aiiMae 6-Ty IO3UILiiO.

SKIo KifmbKicTh umMcen mapHa, TO MeAiaHa MOPiBHIOE cepeqHBOMY apud-
METHUYHOMY ABOX UICeJ, II[0 CTOATh Ilocepenunui pany. Hampukaan, Memiamoro
Bubipku 2; 3; 3; 5; 7; 10 6yze 4.

Cepenne 3HauyeHHS BHOIpKM ¥ — cepeaHe apuMeTnuHe ycix BapiaHTiB
BUOipKU: _ 1 &
T=—2x,
n i=1 !
ne n — obcar Bubipkwm; x,(i=1, ..., n) — enementu BuGipku. CepenHe sHaUeHHA

HaBeJleHol BUOipKM mpumOJIM3HO AopiBHIOE 5,636.

ITorkasuuku Bapiallii gar0Th 3MOT'Yy OI[IHUTH, HACKiJIbKU eJeMeHTH BUOGIpKU
Po3cioThCs (BapiroioThCA) HABKOJIO IIEHTPAJIBLHOIO 3HAUCHHS, HACKiJIbKY BOHA
€ IINPOKOI0, CUMETPUUYHOIO TOIIIO.

Posmax BHOIipKM — pPIBHUIA MiK HaWOiIBIINM Ta HaHMEHIINM 3HAUEH-
HAMHX BapiauT. ¥ mpukJgazmi 2 posmax Bubipku mopiBuioe 10— 2 = 8.

Hucnepciero Bubipku (Bixg snar. dispersion — pO3SKHUI) € BeJWYWHA, IO
00UYnCII0ETHCA 3a (DOPMYJIOIO: 1 =

D= T l;l(xl —x)z,
ne n — obcar Bubipkw; x, (i =1, ..., n) — BapianTu; ¥ — cepejHEe 3HAYEHHSA
BUOIpKU.

YuMm MeHIIa OUCIIEPCis, TUM MeHIIe BiIpisHAIOTHCS Pe3yJIbTATH CIOCTe-
pesKeHb Bil cepeqHLOTO 3HAUEHHS I THM OJIMIKUYe cepenHe 3HAUeHHS 0 iCTHH-
HOro. 3oKkpema, akimo D =0, To Bci umcaa piBHI MixK co0oro.

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

Acumerpis — BesqmuuHa, AKa Xapak-

TepU3y€e CTYIiHb HECUMETPUUYHOCTI posmo- | 4| A B | C
IiJTy BiTHOCHO HOTO CepegHBOr0 3HAUEHHS. 1 |X, |CratmcTuuni xapakTepuctukm

HomaTrHa acuMeTpisa BKa3ye Ha Biaxu- 2 2 | MegiaHa 5
JICHHA PO3IOAiNy B OiK JOZATHUX 3HAUEHD, 3 3| Mopa 3
Bir’eMHa — Ha BiIXHJIEHHSA PO3IOIiIY = 3 7
B 6iK Bim’eMHuX 3HaueHb. SIKI[O acumer- |-> 3 | Cepenre >,636363636
pisa mopiBHioe 0, TO BapiaHTH pO3mOmijeHi 6 > | Posmax 8

7 5| Aucnepcis 7,854545455

CHMeTquHO 8 7 | CT. BigX1NeHHA 2,802596199
9 O6uncaumo 3a momoMoron (GyHKIHIH [ 9| 7|Acumerpia 0,389852166

CTATHCTUYHI XapaKTepUuCcTUKu paxy |10 7

2; 3; 3; 3; b; 5; 7; 7; T; 10; 10. g 10

Ha pwuc. 12.1 HaBemeHo pes3yJjbTaT 00- 12] 10

YNCJIEHb. Puc. 12.1
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CratTMCTUYHI QYHKUT

DyHKIil, TpusHaueHi AJA O0UYMCIEHHS CTAaTUCTUUYHUX XapaKTePUCTHUK,
HaJIeXKaTh M0 Kareropii CTaTMCTUYHI. AprymMeHTaM” CTAaTUCTUYHUX (QYyHKITIA
MOXKYTHL OyTH UYMCJIa, iMeHa, JiamasoHu abo IIOCHJIAHHS Ha KJIITMHKH, AKi
MicTATH ymcya. BpaxoBylOThCA JIOTiUHI 3HAUEHHS M UYMCJa y BUIVIAAL TEKCTY,
BHeceHi 0es3mocepegHbO 0 CIMCKY apryMeHTiB.

SIKIo0 aprymeHT, AKWI € MacuBOM ab0 MOCHJIAHHAM, MIiCTUTH TEKCT, JIO-
riuni sHaueHHA ab0 MOPOKHI KJIITMHKM, TO TaKi 3HAUEHHS irHOPYIOTHCS; IPOTE
BPaXOBYIOTHCA KJITUHKY 3 HYJbOBUMU 3HAUYECHHSIMU.

AprymeHTH, fKi € IOMHUJIKOBUMYU 3HAUEHHAMU ab0 TEKCTOM, AKUI
@ He MOYKHA IIePETBOPUTH HA YUCJIOBE 3HAUEHHS, CIPUUYUHAIOTH IO0-
MUJIKU.

Haituacrinre BukopucToByBaHi (PyHKIIii (cyma, cepemHe, MaKcUMaJibHE,
MiHiMaJbHe 3HAUeHHs) BUHeceHi Ha BKJaAaKy OCHOBHe (mikTorpama [X)).

Posriiaremo ocHOBHI cratmcTtmuHi (GyHKII Ta iX Ipu3HAYEHHA.

HasBa $yHKuUii (aHrn.) HasBa ¢yHKuii (poc.) MNpu3HaueHHA
MNoBepTae cepepHe
AVERAGE(aprymeHT1;[aprymeHT2];...) CP3HAY() (apudmeTnuHe)
aprymeHTiB
. . MNoBepTae HalimeHLwe
MIN(@prymeHT1;[aprymeHT2];...) MWH() WUCHO B HABOPI 3HAYEHE
MoBepTae Hanbinbe
MAX(aprymeHT1;[aprymeHT2];...) MAKC() 3HauYeHHsA 3 Habopy
3HaueHb
. . MNosepTae mepiaHy
MEDIAN(aprymeHT1;[aprymeHT2];...) MEOMAHA() BKA3aHIX YNCeN
MODE.SNGL(aprymeHT1;[aprymeHT2];...) MOOA.OOH() MoBepTae mogy BUbIpKK
. . MNosepTae gucnepcito
VAR.S(aprymeHT1;[aprymeHT2];...) ONCI.B() BUBIDKI
. . MNosepTae craHOapTHe
STDEV.S(aprymeHT1;[aprymeHT2];...) CTAHOOTKJTOH.B() BiXUNIEHHA BUGIPKI
. . MNoBepTae acumeTpito
SKEW(aprymeHT1;[aprymeHr2];...) CKOC() posnoginy
MNoBepTae paHr uncna
RANK(uncno;nocunanHa;[nopagokl) PAHI() (I'IOPH,U,KOBI/II/I HoMep)
y BiaCcOpTOBaHOMY
CMNUCKY
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§ 12. OGUUCNEHHA OCHOBHUX CTAaTUCTUYHUX XapaKTepUCTUK BUBIPKM

O6uncauMo 3a [JOIOMOIOIO A A B [ C
(GYHKI[i# cTaTUCTUYHI Xa- 1 |X, |CraTcTnuni xapaktepncTuku
PaKTepUuCTUKU pany 2; 3; 2 2 | Mepiana =MEDIAN(A2:A12)
3; 3; 5; 5, 7 T 7; 10; 10. 3 3| Moaa =MODE.MULT(A2:A12)
Ha pwuc. 12.2 naBemeHo pe- 4| 3 =MODE MULT(A2:A12)
3yJIBTAT OOULCIIeHD. 5 3 | CepeaHe =AVERAGE(A2:A12)

6 5 | Po3amax =MAX(A2:A12)-MIN(A2:A12)

7 5| Aucnepcis =VAR.S(A2:A12)

8 7 | C1. BinxuneHnHa | =STDEV.S(A2:A12)

9 7 | AcumeTpis =SKEW(A2:A12)

10 7

1" 10

12 10

Puc. 12.2

MutaHHA g/18 camonepeBipku

1. $fki crarucTruHi XapaKTEepUCTUKU € MOKA3HUKAMM IIeHTpa Bapiallii-
HOTO pAnxy?

2. Ski craTmcTHUHI XapaKTepHUCTUKHU € MOKasHMKAaMU Bapiallii Bapiairiii-
HOTO pAnxy?

3. Hamo BuGipry: 2; 3; 3; 4; 7; 5; 7; 9. 3HaigiTe obcAr, posMax, MOAY,
MemiaHy BUOIpKH.

4, TenmedoHHI N3BiHKUM HANIUMIIIN B AUCIETUEPCLKY CJIY:KOY BOK3aJIy
3 Takumu inTepBasamu: 1 xB 4 ¢; 2 xB 2 ¢; 2 xB 8 ¢; 2 xB 10 ¢;
2 xB 6 c. 3HaliTh cepeqHe 3HAUCHHSA Ta MeJiaHy JaHOrO PAOY iHTep-
BaJIiB Mi)X A3BiHKaMu.

5. IlpordaroM THKHS y4YeHb OTPUMAaB ONHY OIIIHKY «6», IBi OI[IHKM «8»,
pu «10», yoTupu «9». 3HAUIITH cepenHe apu(MeTHUYHE Ta PO3Max
BUOIPKY OIIiHOK y4YHS.

Bnpasa 12

PP OGumcanTH CTATHUCTUYHI XapaKTEePUCTUKU BUOIPKU.

3adayva. Y MarasuHi IIpoBeJIM pPeKJAMHY aKI[ilo OZHOTO 3 TOBAapiB.
3p0o0iTh BUCHOBOK IIOZ0 €(DEeKTHUBHOCTI IIHOT0 3aX0Ay Ha OCHOBI HaHUX
PO HPOAAXK TOBAPYy IPOTATrOM ABOX TUKHIB O IIPOBEIEHHS aKIlii Ta
IBOX THIKHIB IIicjas IHOTO.

Ho 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 HOBiii eJIeKTPOHHIilI KHU3I. 1 Mpopaax ToBapy
2) BigcopryiiTe 3a 3pocTaHHAM Aiamaso- | 2 Do axuii | Micna akuii
HE B3:B16 i C3:C16. 3 51 56
3) ¥V kairuakax B17:B22 oGuwmciits 3ma- |4 52 58
UeHHS CepeJHLOTO0 apudMeTUYHOro, | ° 53 60
MeniaHu, nucrepcii, posmaxy, cTaH-
ITapTHOTO BiAXWJIEHHA Ta acuMeTpii 16 78 82
IJIA TIEPIIOL ITOCJIiJOBHOCTI. 17 | Cepenne 62,57 6707
.. . . 18 | MegiaHa 60,5 64,5
4) CkormimiiTe GopMyan Y KJIITUHKU Oia- 19| ucnepcin 7103 56,23
nasony C17:C22. 20 | Posmax 27 %
5) llopiBHAiTe XaPAKTEPUCTUKU ABOX BU- |31 | Crangaprre
6ipok (puc. 12.3). Hu MoKkHa 3poOUTHU BiXUNEHHS 8,43 7,50
BHUCHOBOK IIDO IOSWUTUBHUM BIIJIUB pe- |22 |AcumeTpis 0,2321 0,4497
KJIAMHOI aKIii Ha IIpomak ToBapy? Puc. 12.3

6) 30epexiTs (aiis i3 HaszBoo Bnpasal2.

? Komn’toTepHe TecTyBaHHA
e - Buxomnaiire TecroBe 3aBranHs 12 i3 aBTOMATHYHOIO
m‘ HepeBipKOIO pesysbraTy Ha caiTi interactive.ranok.com.ua

§ 13. Bisyasisauia pAaaiB i TpeHaiB gaHux.
IHporpadika

MeToro cTBOpeHHS iH(porpadiku € BidyaJsrisaiis ganmux, CTBOPeHHA iHGpOP-

MaIlifHUX CXeM Ta Mopejell momamusA imgopmairii. O3HAKOMUMOCSA 3 MOMKJIH-
BOCTAMM Bisyamisamii manmx, aAki mamae xKopucryBauesi MS Excel.

(] IHborpadika (iHpopmauinHa rpadika) — 1e rpadiuHe momaHHA UUC-
JIOBUX JaHUX Ta/abo 3B’sI3KiB MiK 00’€KTaMU 3 BUKOPUCTAHHAM XY-
o IOJKHIX 3aMaJIbOBOK, rpadikiB, miarpam, iHmmx rpa@ivHux o0’eKTiB.

lpadiyHe noAaHHA CTAaTUCTMYHUX AAHUX PAAIB po3noainy

CratuctTuuHuii rpagik — KpecijieHHs, Ha AKOMY CTATUCTUYHI CYKYIHO-
CTi, III0 XapaKTepm3yIOThCA IMEBHUMU ITOKA3HUKAMU, ONUCYIOTHCA 3a JOIIOMO-
TrOI0 TeOMEeTPUUYHUX 00pasiB.
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< § 13. Bisyanisauia pagis i TpeHgiB gaHux. IHporpadika

ITomamusa ganux TabauIili y BUMIALL rpadika S03BOJIAE Kpallle OCMUCIUTHI
pesyJbTaTy CTATUCTUUYHOTO CIIOCTEPEXKEHH, IOJIETIIyE POSYMiHHA CTATUCTUY-
HOTO MarTepiajly, poouTh #oro HaOUHUM i gocTymHuM. I'padiuHe momaHHA HaA-
nrae OinbIlle MOYKJIMBOCTEH [AJIs1 BUBYEHHSA 3aKOHOMIDHOCTENl PO3BUTKY ABUIIL,
YCTAHOBJIEHHS iCHYIOUNX B3a€EMO3B’SI3KiB.

Haii6inpIlll BUKOPUCTOBYBAHUMHU rpadikaMu O 300pakeHHs Bapialriii-
HUX PAAIB € 2zicmozpama Ta nonicon. 1loniron, ax Bu Bike 3HaeTe, HaluacTilie
BUKOPHCTOBYIOTH AJIA 300pasKeHHsA AUCKPETHUX PANiB, ricTorpamy — OJid 30-
OpasKeHHA iHTepBAJbHUX PAMIIB.

p> Tictorpama

Ticrorpamoro 4acToT m, Ha3UBAIOTh CTYIiHYACTY (Iirypy, IO CKJIAJAETh-
cd 3 MPAMOKYTHUKIB, OCHOBAME SKUX CJYKaTh BiApisKW NOBKUHU h, a BU-

’ . . m, . . .
COTHU OOPIBHIOIOTH BlJHOIIIEHHIO hl (H.IlJIBHlCTB qaCTOTI/I). HJIO]J_Ia ricrorpamMmmn

YacTOT AOPIBHIOE CYMi BCiX YacTOT, TOOTO 00CATY BUOIpKHU 7.

SIkmo Gynayerbeca ricrorpaMa BiTHOCHMX YacTOT W,, TO OCHOBAMM IIPAMO-
KYTHHUKIB CIyKaTh BiAPISKM HOBKHUHU /, a BACOTH MOPIBHIOIOTH BiJHOIIIEH-
w,

L
h

IOpiBHIOE CcyMi BCix BigHOCHHX yacToT, ToOTO 1.

HIO mIiJbHICTS BigHOCHOI uacToTm). Iliomia ricrorpaMu BiZHOCHUX YacTOT

(1) AKI0 BUTIAAKOBUM UYMHOM BUOPAHUX TEPEXOKUX 3aMUTATA PO iXHIiH
3pict, Bary, mpuOyTOK TOIIO, a IIOTiM HOOyAyBaTu iHTEpBaJbLHUII Bapia-
MiAHUNA PAL, TO 3a JOCTATHBO BEJUKOI KiJIBKOCTI OMMTYBAaHUX TicTorpama
YacTOT IILOT'0 PALY MaTuMe MPUOJIU3HO TaKWM BUTJIAL, K Ha puc. 13.1.

licTtorpama yactoT

16

45-46 47-48 48-49 49-50 50-51 51-52 52-53 53-54 54-55
Puc. 13.1

Besnuki cyKyImHOCTI BUIIaIKOBUX BEJIWYHH MAalOTh TaK 3BAHUUN HOPMAJbHULL
posnodin. TyT «HOpMaJIbHUII» O3HAUAE, IO el THUII POBMOMAINY AaHWX Haldac-
Tillle 3yCcTpivaeThCcA Y BUBUEHHI IIPUPOAHUX i COIiaIbHO-eKOHOMIYHMX SIBUIII.
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BinbiricTs cTaTMCTHYHUX CYKYIIHOCTel y mpupomi (3pict, Bara, moKas-
HUKHU iHTeJeKTy JIOAUHU, PO3MipH JIUCTA AepeB IeBHOI IOPOAM), CYCIiJIbCTBi
(npubyTKM pidHMX IMTapiB HaceJeHH:A), TexHimi (posmipm i 3HOC HmeraJseit, yac
TOPiHHA eJIEKTPOJIAMITN) HiANOPAAKOBYETHCSI 3aKOHY HOPMAaJbHOTO PO3MOTiY.

HopmanpHUIT posmomiji crocTepiraeTbCcad B TUX BUIIAAKAX, KOJIU
¢ Ha BUMIpPIOBaHY BEJUYMWHY MilOTh PiBHOMAHITHI UMHHWKU, IO HE
MoB’sA3aHI MisK c000I0 Ta MalOTh OJHAKOBUI BILINB Ha BEJIUUYUHY.

Burnan ricrorpamMm HOPMAJIBHOTO PO3MOAINy BUIIAAKOBOI BesmuymHU X
3aJIe;KUTh BiJl mapaMeTpiB X (cepemHBOro) i 0o (CTaHZAPTHOTO BiAXUJIEHHS).
3HaueHHA MOIHM, MeIiaHM Ta CepPegHbOro apu(pMeTHYHOro BUOIPKIM, II[0 MAae
HOPMAaJbHUI POBIOJiJ, piBHI MiK coboio. Hopmasbuuil posmoxis mae (opmy
«d3BOHAa».

XapaKTepHa BJACTHUBICTH HOPMAJILHOTO PO3IMOAiJY MHOJATAE B TOMY, IO
68,26 % BapiaHT 3aBKIM JeKaThb y AiamasoHi [X¥ —o; X + 0;] (Ha BigcraHi of-
HOT'O CTAHJAPTHOI'O BiAXWJIEHHSA BiJ cepeaHboro apudmeruyHoro), 95,44 % —
y MeKax IBOX CTaHIAPTHUX BiaxmieHb, i 99,72 % morTpamiasioTh y MeXi Tphox
cTaHAAPTHUX BigxwuieHb (puc. 13.2).

4 99,72 %
y 95,44 %
68,26 %

-30 —20 =@ x +o +20 +30 «x

Puc. 13.2

3HaUM BEeJIUYNHY CEePeHBOTO apru(pPMETUUIHOrO i CTAaHJAPTHOrO BiAXMJIEH-
HA BuOipKHU, 3a gomomoroio crarucTuuHol Gyukirii NORM.DIST() mo)xkHa ominm-
TH AKIiCTb IPOBEMEeHHS BUMIipIOBaHbL (HANPUKJIAJ, 00’€KTUBHICTH OIliHIOBAHHS
pes3yJbTaTiB TeCTyBaHHS), BUSHAUMTU MNMOBipHICTHP HAABHOCTI y TeHepaJbHil
CYKYITHOCTi TeBHOTO 3HaueHHA. lle mae MOKJIMBICTH BiAIIOBiCTH, HAITPUKJIA,
Ha Take NMUTAHHA: AKUI BimcoTok Jomeir mae I1Q, Bumuii 3a 140.
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P> MiHi-giarpamu (cnapk/aaitHm)

Amnanisyroun TabauIli BeINKOro 00CAry, 0yBae CKJIAJIHO 3POOUTH BUCHOBKI
BiZpasy 3a KilbKOMa pAAKaAMHU 3 JAHWMHU 3a JOIOMOTOI0 CTAHAAPTHUX TiarpaM.
VY Excel 2010 € spyuHwuit 3aci6 — mini-giarpamu (cmapkaaiiHm), siKi posTairo-
BYIOTBCS B OKpPeMUX KJITHHKax pobouoro apkymia. Ko:xHa 3 MiHi-miarpam
BisdyaJsisye pAmOK HAaHUX y 3a3HAUEHOMY IialasoHi.

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

II1o6 moOyamyBaTu MiHi-miarpamy, moTpiGHO:

1) BamecTu maHi mo TaOJMILi;

2) Ha cropiHni BctaBneHHsa B rpymi CnapknaHu BuOpaTu TUI MiHi-mia-

rpamu, HampukJgazg Crosnui;

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

IJIs AKOT0 OyAyeThCs miarpama;
4) 3a3HAYUTHU [iamnas3oH pPO3TAIyBaHHS MiHi-miarpamwu.

. 1% rpadik
JIz Croenui

7 Burpaw/nporpauw
Mini-giarpamun

Puc. 13.3

Cropen e
BubepiTe NoTpibHi Aaxi
Aianason AaHux: |B4:D4

Buip posTawysars NiHi-ajarpan
LianasoH posTalyBaHHa: I$E$4

Puc. 13.4

(2 ] BigoOpasuMo 3a OIIOMOIoO0 MiHi-miarpaMy AMHAMIKY IIPOJaKiB oprrex-

mHiku (puc. 13.5).

06¢cAr npogaxiB 3a micAuamMM (y rpuBHaAX)

HasBa ToBapy

CiyeHb |nioTMI |6epe3eHb |KBiTeHb |TpaBeHb |[AuHamika

HoyT6yk ASUS Eee PC X101CH White 15000 | 23400 | 30420 [39546| 51410 | —=am [l
Het6yk Acer Aspire One D270-26Cws) 10.1" White | 18000 | 28080 | 36504 | 47455 | 61692 | — = = Il
MoHo6nok Apple iMac A1311 21.5" 216000| 33698 | 43805 |56946 | 74030 |M_ _ _ —
MnaHwert Apple New iPad (iPad 3) Wi-Fi+4G 64Gb | 131004140435 152566 |168335| 188836 | — — wm m Il
Motwitop 17" 37350 | 58366 | 63079 | 82003 | 106603 | _ wm w i M

MpuHTep nasepHuit

53780 | 69876 | 30834 [118084| 153509 | — wu — W I

MpuHTep cTpymeHeBuil

77398 [100616| 30800 [170041 | 221053 | o o — 0 M

P> Jlinia TpeHgy

Puc. 13.5

I'padiune momaHHsS 3arajbHOI 3aKOHOMIPHOCTI 3MiHU pAny OaHUX Ha-
3UBaIOTH JiHi€w TpeHmy. Ii caig GymyBatm Tak, 1mo0 BigxwiseHHA Bing Tab-
JUYHUX OAHUX OyJa0 MiHiMaJIbHIM.
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Anpokcumaniiero HasMBAIOTh HAOJMIKEHUH ONMUC ONHiIEI (DYyHKIi€o 3a-
JaHOTO BUINIAAY iHMIOI (PYHKIII, KA 3aJaeTbcAd y BUVIAAL MacUBIB JaHUX.
I'padix amporcumyrouoi GyHKIIII — 1e i € Jgimia Tpeuny.

JIiHig TpeHIy XapaKTepuU3yeThCA TAKMMHU IIapaMeTpaMu, AK PiBHAHHSA
(byHKIiOHAIBFHA 3aJIEKHICTE), BEIMUYNHA JOCTOBIpHOCTI ampoxcumariii R2.

R? € [0, 1] — uwmcio, ake BimoOpaskae OIM3BKICTh 3HAUEHHS JIiHII TpeHIY
0 GaKkTUUYHUX AaHuUX. YuM OamKkde 1o 1 BeauUYWHA IIHOTO MOKA3HWKA, TUM
IOCTOBIPHIIIIOIO € JIiHiA TpeHAy.

106 momaTtu mo0 miarpamMu JiHil0 TpeHay, HeoOXimHo:

1) smHOBY BuAijuTH AiarpaMy Ta BUOpaTu BKJAAKYy MakeT Ha cTopiHIli

Po6oTta 3 giarpamamu;

2) HaATUCHYTU HA KHOIKY .../| i BuOpaTtu Tum JiHii.

Bubip siHii TpeHay sasmexuTh Big xapakTrepy iHdopwmarrlii, Ha 0cHOBi aKOi
BOHA OyayeTbCcsA, HAOPHUKJAM JiHifilHA BUKOPUCTOBYETLCS, SKIIO JaHi 3MiHIO-
I0OTHCA 3 MOCTiMHOIO IMBUAKICTIO, a IMOJiHOMia/JIbHA — SAKINO JaHiI MalOTh KiJlb-
Ka YiTKO BHUPaKEHUX €KCTPEMYMIiB.

¥V BikHI [lapameTpu niHii TpeHAY TpPeHA MOKHA TOMOBHHUTH: TaTU HOMY
HOBY Ha3BY, 3aMOBUTHU IIPOTHO3 yIilepen abo Haszan (Ha n Iepiomis), IIoKasaTu
PiBHAHHA aIIPOKCUMYIOUOl KPHBOI, BUBECTH BEJIUUYUHY AOCTOBIPHOCTI ampo-
Kcumarii R2?.

e 3. mauumu Tadoauni (puc. 13.6) moOyayemo rpadik 3pocTaHHS TPUOYTKY
MigIIpreEMCTBa Ta JIiHiI0 TpeHAy. 3poOMMO IIPOTHO3 HA TPU POKH.
IToGynyBaBIiu JiHiI0 TpeHAY, MOKHA 3POOUTH MIPOTHO3, IO IPU HE3MiH-
HUX yMOBaxX (PYHKI[IOHYBaHHS ITiAIIPUEMCTBA Yepe3 TPU POKM HOro mpu-
oytok mocsirme 1500 Twuc. rpH.

Npu6yTok Mpu6yToK nignpuemcrea, TUC. rpH

Pokn | nignpuemcrtsa, 1500
y = 118,32x + 227,14

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

O ] ] ] ) T ] ) ) )

2016 1000 2010 2011 2012 2013 2014 2015 2016

Puc. 13.6

Panmu posmomisy 3pydyHO BHUBUATH 3a JOIIOMOTOIO rpadiuHOoro MeTomy.
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- MuTaHHA AAA camonepeBipku

1.

w

OTpuMaHO TaKi pesyJbTaTH BCTYIHOTO IiCIIUTY 0 KOJEIMKY:

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’€KTHUBHUM?
OnutriTe anaropuT™ moOymoBU MiHi-miarpammu.

3 SKOI0 METOI0 IO JiarpaMu AONAETLCA JiHiA TpeHIy?

YV rabaurni HaBemeHO AMHAMIKY 30iJbIIeHHS KiJBKOCTI IpaljiBHUKIB
y cdepi IT-TexHosoriii B YKpaiHi:

Pik 2013 2014 2015 2016 2017

Kinbkictb IT-daxiBuis | 78 000 77 500 81 000 100 000 | 120 000

ITobynyiiTe ricrorpamy, momaiTe JIiHil0 TpPeHAY, 3POOITHL IIPOTHOS3:
ckinpru IT-axiBmiB O6yayTh 3arpedyBanumu y 2020 porri.

Y Tabauii HaBeIeHO KiJbKICTh 3apeecTPOBAHUX BUIIAAKIB 3aXBOPIO-
Baub Ha rpun i I'PBI mHa xoxui 10 Tmc. Hacemenna y micri H:

Ne TuKHiB 1 2 3 4 5 6
Oci6, wo 3axBopinu, Ha 10 TUC. HaceneHHA | 1 3 7 13 20 29

ITo6ynyiiTe TouKOBY miarpamy i 3po0iTh IIPOTHO3: Yepes3 CKiJIbKU TUK-
HiB Oyme IIepeBUIIEHO eIlieMioJOTiuHMI MHOpir 3aXBOPIOBAHOCTI HAa
rpun i I'PBI, axkuii cranoButrh 50 BumaakiB ma 10 Tumc. HacejleHHH.

@ Bnpasa 13

L‘q% pp IloGyaysaru miarpamy 3a TaOIMYHUMU SAHUMU.

1)
2)

3)
4)

5)
6)

3adaua. Icaye 3ane;xkHicTh 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

3a gaHuMuy TabguIli TOOYAYHTE TOUKOBY Aiarpamy (mepiry giarpamy).
CrBopiTh ii Komito (aApyry amiarpamy).

Ha mepmry miarpamy momaiite mimitinuii Tpera. IloxkakiTe Ha miarpami
piBHAHHA JiHII TpeHAy 1 KoedimieHT mocToBipHOCTi ampoxcumaiii R2.
Ha gpyry giarpamy momaiiTe mOJiHOMiaJbHUEI TPEHJ 2-TO CTEIEHH.
IlokaskiTes Ha miarpami piBHAIHHSA JiHil Tpeay Ta KoedilieHT mocTo-
BipHOCTi ampokcumarii R2.

IlosHauTe JIiHiIO TPEHAY CYIIiJIBHOIO JIiHi€I0 UEePBOHOIO KOJILOPY.
3pobiTs BucHOBKU. 30epe:xkiTh (aits i3 HazBoro Bnpasal3.
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@ Komn’toTepHe TecTyBaHHA
BukonaiiTe TecroBe 3aBHaHHA 13 i3 aBTOMATHYHOIO

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

§ 14, Posp’asyBaHHA 3agau Ha nig6ip
napameTpa

Y Bumajgkax, KOJMU BiZloMO, AKHWI IIOTPiOEH pe3yabTaT OOYMCIEHHS, aJje
HeBimoMi BXimHi maHi, IO HO3BOJIAIOTH HOT'0 OTPUMATH, HigibpaTH ONTHMAJILHE
SHAUEHHs 3MIHHUX, SIKi BILIMBAIOTHL Ha Pe3yJILTAT, HOHOMOKe 3acid Excel mms
aHaiigy manux [ligbip napametpa. _

Komanzna MNigbip napametpa MicTUThCA y TPymi @ "’Lﬁ "%"
AHani3 «akwo» (puc. 14.1) i 1o3BoJIAE OTpUMATH HEOO- | E————
XigHe 3HAUEHHS B MeBHIiN KJIITHHII, AKY Ha3UMBaIOTh “AKwon ¥ z ¥
Yinbo6oI, MIIAXOM 3MiHM 3HadeHH: (IapaMeTpa) iH- | Lucnervep cuenapiis..
moi KJIITUHKU, AKY HAa3UBAIOTh 6MJAUEAI0Y0IO. | Tiabip napawerpa..

3acib Migbip napameTpa MO;KHA BUKOPHUCTOBYBATHU
IJIS DOCJimKeHHs PiBHAHD i (PyHKILii. Puc. 14.1

Tabnuusa paHux...

Po3B’a3yBaHHA piBHAHL W/AXOM nigbopy napameTpa

3aci6 Migbip mapameTpa 3aCTOCOBYIOTH IJIS aHANI3Y AAaHUX 3 ONHIi€O He-
Bimomoio ymoBoio. Posrisimemo piBusiHHSA X2+ 3x — 8 =0.

Bimomo snauenna dyuKIii (y =0). Tpeba 3HaliTu 3HAUEHHA apryMeHTa X,
Ipu AKOMY MU OTPHUMAEMO ITell pe3ysbTaT. 3 Kypcy MaTeMaTWKW BaM BigomMwuit
aJITOPUTM IIOIIYKY KOPEHiB KBaJpaTHOro piBHSHHA. AJe 3aci6 Migbip napame-
Tpa mie MeTomoM Mmimbopy: ImifcTaBisde 3aMicTh X pi3Hi 3HAUeHHA U aHAaJi3ye,
HACKiJIbKU pe3yJibTaT O0YMCJIeHb BilpisHAETHCS BiJ yMOB, 3a3HAUEHUX y THa-
pamerpax incrpymenTta. I1loitHO Oyae HOCATHYTO Pe3yJabTaT OOUMCIEHHS 3 II0-
TPiOHOI0 TOYHICTIO, IIPOIleC MiZ00PYy IPUIMHUTHC.

, ‘ , o ]
ﬂ Pos®’stoxemo PIBHAHHA X +3x—8=0 3a o B v F =3A2+4
momoror 3acoby Migbip napametpa. A { B { C
. 1 [x f(x)
1. 3anoBHHUMO KJITMHKHN apKyIlla TakK, sSIK 5 | 2
moKas3aHo Ha puc. 14.2. | |
Puc. 14.2
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Kaitruaka B2 — minpoBa. ¥ KiitTuHIi mapamerpa A2 moTpiOHO Irimi-
OpaTu Take 3HAUEHHs, NPU SKOMY B IiJbOBill KJIITHMHIII OTPHMAEMO
sHauenua 0.

Bubepemo riiTueKy B2 i BuKO-

HaeMo KomaHAy [aHi — AHanis Mia6ip napametpa
«AKwWo» — [igbip napametpa.
3amoBHuMo 1moJsi Bikma [igbip
napameTpa 3HAUYEHHAMU, AK HAaA
puc. 14.3, i knamuemo OK.

YCTaHOBUTY Y KIITUHL: B2 ﬁ'
3HaueHHs: 15

3MiHIOIOUM 3HaYeHHA KNITUHKK: $AS2 |5

Y kaitunni A2 3’ABUThCA 3HAUEH- [ OK | |Ckacysamu|
Ha x =1,701 562. ¥V BikHi Pe3ynb-
TaT Nigbopy napameTpa mMOBigOMJIA- Puc. 14.3

€TbCdA, 10 PO3B’IB0K 3HAUIEHO.

3BepHITH yBary Ha Te, K 3MiHUJIOCA 3HAUEHHS B I[IJIOBIN KJIITWHITi:
—4,037 42 - 10° — 1me MaKcuMaJIbHO Habau:keHuit no 0 pesyibrar.
Auge mu 3uHaemo, 1o npu D > 0 KBagpaTHe PiBHAHHA Mae 2 KOpPEHi.
Ilisa Toro 1106 3HAWTU APYTUil KOPiHb, CJIiJ BBECTU HOTO HaOJIMKeHe
3HaUeHHA Yy KJITHHKY A2 i moBTOpUTHU IIiAdip mapameTtpa.

Age ax BubOpatu Habamxene sHauenuaA? II1o6 3pobuTu 11e, crovaTKy
Tpeba JIOKAJIidyBaTu KOPeHi, ToOOTO 3HAWTU iHTepBaJu, Ha AKX BOHU
3HaxonAThCcA. TakumMuU iHTepBajlaMM JIOKaJisallii KOpeHiB MOKYTb
CIYKUTU MPOMIiKKW, HA KIiHIAX AKUX (PYHKI[id Mae IPOTUJIIEKHI
sHaku. [[J1a iX 3HaxXOomKeHHs HeoO0XimHo moOyayBaTu rpadik QyHKIiI
abo mporabysaoBaTu ii.

Crinazemo Tabauitio sHaueHb QYyHKIIL f(x) = x2 + 3x — 8 ma inTepsaJi
[-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 iHTepBasax [—5; —4,5]
i[1,5; 2]. Lle osHauae, 1110 HA KOKHOMY 3 IIMX iHTEPBAJIB € KOPiHb.
Kopiap ma inTepnadi [1,5; 2] (x = 1,701 562) B:xke 3HaiigeHo.

Hisa Toro 1mo06 3HAWTH KOpPiHbL PiBHAHHA HaA iHTepBati [-5; —4,5], BuUKoO-
HaeMoO HaBemeHi mii:

1Y)

2)

yBeZeMo B KJIITHHKY A3 3HaueHHs, 1110 € HAOJMIKeHHIM [0 IITyKaHOTO
KopeHs. 3a ITOYaTKOBe HAOJIMKEHHS MO0 KOPEHS MOIliJIbHO B3ATHU Ce-
PenHIo TOUKY Bimpiska —4,75; AKII0 BIJIUBAIOUY KJIITUHKY 3aJUIITATH
TIOPOsKHBOI0, TO Excel mouHe MOIIyK BUIAJKOBOTO UMCJIA;
cromiroeMo opMyay 3 KJIITHHKHM B2 B KiaiTuHKy B3;
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3) sa momomororw iHctpymenTa [1if6ip napameTpa BBeneMO B IiJIbOBY KJIi-
TUHKY B3 HysboBe 3HAUEHHS, 3MIiHIOIOUM 3HAUEHHSA KJIITHHKU A3.
OTpuMaeMo APYTUi KOPiHb i 3HAUEHHS AJIA OIiHIOBAHHS Pe3yJbTaTy:

5 f(x)
—4,70157 4,51E-05

3a samMoBuyBaHHAM iHCTpyMeHT [1inbip napameTtpa Buxkonye 100 moBTOpeHb
(irepartiii) i3 TounicTio 0,001. AKImo moTPiOHO 30IABLIMINTH KiJIBKiCTh IIOBTOPEHB
a00 IiABUINMUTH TOUHICTH OOUMCICHHS, 3MiHITHP HAJAIITYBAHHS, BUKOHABIIN
komaugy Qann — Mapametpy — Popmynu — [NapameTpu obuncneHb.

BukopucToByoun 3asHaueHi crocoOM HaJalllTyBaHb, MOYKHA iCTOTHO IIO-
JIETIIIUTY i MPUCKOPUTH IIPOIIEC IIOMIYKY MaKCHMAJBHO TOUYHOI'O PO3B’SI3KY.

Po3B’A3yBaHHA NpUK/AaAHMX 3aAay WAAXOM Migbopy napameTpa

Cropucraemocsa 3acobom [linbip napameTpa mas oO0UMCIeHHsI CyM OaHKiB-
CbKUX Jemno3uTiB. Po3risiHeMo mpuKJIaj.

€ EKunienr 0aHKY IIJIaHy€ BHOCHUTH T'DPOIIi Ha NEMO3UTHUN PaXYHOK IIOPOKY

¥ piBHMMEH yacTMHaMu. IKUM Mae OyTH PO3Mip IMOPiYHOTO BHECKY, 1100

3a 10 poxkiB siopatu 20 000 rpu mpu 5 % piuHux?

Cropucraemocs imcrpymenTom [1igbip napametpa.

1. Cxuaagmemo Tabuuitio (puc. 14.4). ¥V kiaituuky B4 BBememo (opmymy:
=FV(B1;B2;B3).

2. BubGepemo kiiTuHKY B4 i BuKOoHaEMo KoMauay JaHi — AHani3 «AKLWO» —
— MNipb6ip napameTpa, sagasmu 3HaueHHA 20 000 Ta BBiBIIM B moJie
3MiHIOIOUM 3HAUEHHS! KNITUHKU TIOCHUJIAaHHS Ha KJITHHKY B3.

Y xaitunii B3 orpumamo Big’eMHUI pes3ysabTaT, II[0 BiAIIOBiZae cTaHIapTy

dimancoBux (QyHKIiiT Excel: peryaspHi BHeCKM 3amar0ThCsA Bimx’eMHUMU

3HAUEHHSIMHU, OCKiJIbKU HaJIesKaTh OO KaTeropii BHAATKOBUX omeparii.

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

xyuKy +20 000 rpu (puc. 14.5).

B4 L 4 f. =FV(B1;B2;B3) B4 v f. =FV(B1;B2;B3)
A B A B
1 | CraBKa (piuyHunx) 5% 1 | CraBKa (piuyHux) 5%
2 | KinbKicTb pokiB 10 2 | KinbKicTb pokiB 10
3 | Po3mip BHecKy 3 | Po3mip BHecKy -1590,091499
4 | Cyma Ha paxyHKy | 0,00 rpH [ 4 | Cyma Ha paxyHKy | 20 000,00 rpH [
[ I I I

Puc. 144 Puc. 14.5
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Cropucraemocsa iHctpymenTom [1igbip napameTpa A BCTAHOBJIEHHS PO3-
OpiOHOI IiHM Ha HPOAYKTU. PO3riIsHeMO HPUKJIAL.

€D Bupobuuk mramye mpogaru 10 000 mT. meBHOro mpopyKTy. CoBiBapTicTs

1.
2.

3.

ofxHiel ommHUIl TpoAyKTy craHoBuUTH 20,5 I'pH, BUTpaTH Ha peasisalliio
nponykTy — 20 000 rpa. Busnaure po3api0buy 1mimy, 1mob6 peHTabelbHIiCTh
BuUpoOHUITTBa 30epiranacsa Ha pisai 20 %.

3amnoBHUMO TabauIllo gaHumu i opmynamu (puc. 14.6).
YceranoBumo A KJiTuHOK B2, B3:B7 rpomoBuit ¢opmar, gasa B8 —
BiZICOTKOBUIA.

Bubepemo kiaiTunky B8 i Bukonaemo komauay [aHi — AHani3 «AKLWo» —
— [Migb6ip napametpa, samasmu 3uaueHusa 20 % i BBiBmu B mose 3Mmi-
HIOIOUYM 3HAYEHHA KMITUHOK IToCWJIaHHA Ha KJITWHKY Bl (pumc. 14.7).

JoxoguMo BUCHOBKY: IOTPiIOHO BCTAHOBUTH PO3apiOHY 1mimy 28,11 rpmx.

A B ; ]
1 | Poappi6Ha uiHa 1 Mig6ip mapametpa A X
2 | KinbKicTb ognHULb 10000 . . —

YcTaHOBUTU Y KNITUHL: B8 G
3 | BapricTtb =B2*B1 I y . .5
4 | CobiapTictb 1 opA. 20,5 3HaueHHs: 20 %
5 | BuTpaTu Ha peanisauito 20000 3MiHIOIOUM 3HAYEeHHA KIITUHKYK:| $SBS1 25
6 |3aranbHi BuTpaTn =B4*B2+B5
OK C
7 | MpubyTok =B3-B6 [ ] [ KacyBaTm]
8 | PeHTabenbHicTb =B7/B3
Puc. 14.6 Puc. 14.7

Om:xe, MNigbip napametrpa [O3BOJIAE MIBUAKO i 3 JOCTATHBOIO TOUHICTIO
pO8B’A3yBaTH PiBHAHHS; 3HAXOAUTH 3HAUEHHS apryMeHTa, IPU AKoOMYy Oyne
oTpuMaHe MOTPiOHe 3HaueHHS (PYHKILII.

@) MNutaHHA anA camonepeBipKu

1.
2.
[

3.

YV sxomy BUIIaJKy 3aCTOCOBYIOTH 3aci6 [Migbip napametpa?

Tabauns (guB. puc. 14.6) MicTuTh maHi I BCTAHOBJIEHHS PO3LPiOHOI
minu. HasBiTh agpecy IiJiboBOI KJIITMHKY; BILJIMBAIOYOI.

ITosAacHiITH, cxemMy pO3B’s3yBaHHA JiHiIHOTO DPIBHSHHS 3a JOIIOMOTOIO
3acoby Migbip napametpa.

IToscHITE cxeMy Po3B’sI3yBaHHA KBaJPATHOTO PiBHAHHSA 34 JOIOMOTOIO
3acoby Migbip napametpa.

AR TiABUINMUTH TOUYHICTL OOUMCIEHHS HEBiJOMOI BeJIUMUYMHHN 3a JOIO-
Mororo 3acoby [inbip napametpa?

Hackinbku Bak/IBe 3HaUEHHS, AKe MU 33aJa€EMO Y BIJIUBAIOUIN KJIi-
TUHIi, JJIA IIBUJKOTO IIOIIYKY PO3B’sI3aHHA?
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@) Bnpasa 14

PP Posp’szaru; 3ajady Ha Oifbip mapamerpa.

1)
2)

3)

4)

5)

6)

Komn’loTepHe TecTyBaHHA

3adaua. KiaieHT OGaHKY TJIaHye OpuAOATH aBTOMOOLIbL Y KPeauT Ha
TepMiH 5 pOKiB i3 BiZCOTKOBOIO cTaBKOIO 5,5 % piunmx. MaxkcumaabHA
cyMa IIOMICAYHOTO BHECKY, Ky BiH MO’Ke CIJIauyBaTHW, CTaHOBUTH
1500 rpH. Yn Mo:xHa 3a TAKMX YMOB KPeQUTYBAaHHS IIPUIOATH aBTO-
mo6isb Baprictio 250 000 rpa? Ha AKy MakcuMaabHY CyMy KPEIUTy
KJIIEHT MOJKe pO3paxoByBaTu?

3amoBHITH TAOJUII0 YMOB KpeauTyBaHHsa (puc. 14.8).

Y kaituHii B4 o0umciaiTe po3Mip mioMicAYHOro BHECKY 3a (DOPMYJIOIO
= -PMT(B3/12;B2;B1).

dyukimia PMT() (kareropia QiHaHCOBI) moBepTae cymMy 4eproBOi BUILJIA-
TH 3a MO3WKOI0 HA OCHOBi MOCTiHOCTI CyM IjaTe:XiB i BifCcOTKOBOI
CTaBKMU.

3 o0uncJieHb BUILINBAE, IO CyMa MHO3MKHU 3aBejirKa. BusHaure, sKa
cyMa BifgmoBifae (piHaHCOBUM MOIKJIMBOCTAM KJIi€HTa, 3a JOIIOMOI'OIO0
3aco0y [inbip napameTtpa.

Bubepits kaiTuaKy B4 Ta BuKoHaliTe KOMaHAY JaHi — AHani3 «AKWwo» —
— MMigb6ip napametpa.

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

( MNin6ip napametpa @@
A B YCTaHOBUTW Yy KNITWHL: B4 )
1 | Cyma nosuku 250000 3HayeHHs: 1500 _
2 | K-ctb mic. 60 3MIHIOIUM 3HAYEHHA KNITUHKM: $BS1 EH
3 | CraBKa (piuHnXx) 5,50%
4 | lWomicayHnin nnatix [ OK ] [CKacyBaT”]

Puc. 14.8 Puc. 14.9

Busnaurte, Ha AKYy MaKCHMAaJbHY CyMy IIO3WKH! KJIIEHT MOKe po3pa-
XOBYBaTHU 3a TAKUX YMOB KPeIUTYBaHHSI.
30epexiTs (haiin i3 HazBoio Bnpasal4.

BukonaiiTe TecTroBe 3aBHaHHA 14 i3 aBTOMaTHYHOIO
ImepeBipKoio pes3yabTaTy Ha caiiti interactive.ranok.com.ua
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< § 15. PosB'A3yBaHHA OonTMMi3aLiiHUX 3aAay

15. Poss’asyBaHHA onTumisauiiitux 3agay

Jia 3HAXOMKeHAA 3HAUEeHHA KiJbKOX HEBIIOMHX apry-
MEHTiB, HaIIpUKJIAJL AJA PO3B’sI3aHHA CHCTEMU PiBHAHDL, MOXK-
auBocTed imerpymenTa [Minbip napametpa OGyne HemOCTATHBO.
Hna nsoro icuye HazbyzoBa [lowyk po3s’AsyBaHHA (puc. 15.1).
Kpim moxxkamBocTi mobmpaTtu mapamMeTpu, cepen Horo iepe-
BArl — HAKJIAJAHHA OOME)XeHb Ha 3MiHM B KJITHHKAX, AKi Ananis
MicTATHL 3MiHHI 3HaueHHs. Y cTaHAapTHUX naxerax Microsoft Puc. 15.1
Office Excel 3a 3amoBUyBaHHAM I HagO0yAOBa He BCTAHOBJIEHA.

IITo6 ycramoBuTH HamOyaoBy [MowyK po3B’A3yBaHHA, MOTPiOHO BUKOHATHU
komaugu: Qann — [llapameTtpu Excel — Hapbynosu — lMowyk piweHHAa — [lepe-
ntn. Ha cropinmi [aHi 8’ aBuThbcsa rpyma AHani3 gaHux i3 komanoio Po3B'A3yBau.

?* Po3s'asysau

A/NroputmM BUKOPUCTaHHA HaabyaoBu

IIpoueaypa momryky pos3B’sisyBaHHSA A€ MOJKJUBICTH 3HAWUTU ONTUMAJIbLHE
3HaAUYeHHA (popMyJu, IO MiCTUTHCA B I[iabOBil KaiTuHIli. I[inhr0BOIO € KIITHH-
Ka, Iasa AKoi moTpibHO oTpuMatu 3anaHe 3HaueHHs. 1106 oTpumaru 3amaHmit
pesyabTaT 3a (h)OPMYJIOI0 B IiJIBOBill KJIITUHIIL, ITpOIeaypa 3MiHIOE 3HAYEHHA Y
KJITUHKaX, Ha AKi mocuaaerbea gopmysa. o6 3By3uTv MHOKUHY 3HAYEHD,
AKi BUKOPHCTOBYIOTHCA B MOJEJi, 3aCTOCOBYIOThCA OOME:KeHHS.

PosriiaremMo anropuTM po3B’A3yBaHHA CHUCTEMU PiBHAHb i3 BUKODPUCTAH-
HAM Han0yzmoBu [lOWYK po3B'A3yBaHHA HA IIPUKJIAII.

............... .
@ posrxeno cHCTeMy DPiBHAHB {x xy =12 -y
x—2y=6.

1. IleperBopuMoO 3a IIOTPeOM CHUCTEMY PiBHAHD

2. 3aHeceMO B Ta0JJHII0 BUXigHiI mpaHi A B
u dopmynu (puc. 15.2). Kiaituaku Bl
i B2, y AKMX MH XOUEeMO OTPUMATU X
iy, sasumuMO MOPOKHIMU. ¥ KJITHH-
Kax B3 i B4 samumiemo JiBi yacTuHU
PiBHAHB, YKa3yOUM 3aMiCTb X — KJIi-
TuHKY B1, 3amicTh y — wiiTuHKY B2.
3. Buxonaemo komanny [aHi — Po3sAsyBay i 3amoBHHMO niajioroBe
BiKHO TaKUM YMHOM:
1) y mose OnTMMI3yBaTK LiNbOBY GYHKLIlO 3aIIUIIIEMO aApecy IiJbOBOL
KiaitTuakm: $BS3;

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

PlwWIN|—

Puc. 15.2
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2) y moJie 3HaUYeHHA 3aIUIIIEeMO 3HAYEHHS IIPaBOi YaCTHUHU TIEPIIIOro
PiBHAHHS;

3) v mojie 3MIHIOUYN KNITUHKM 3MIHHUX YKayKeMO KJIITUHKHU, V AKUX
MK X0oueMo mobaumTu Bimmosimi: $B$1:5BS2;

4) yBegemo oOmeskeHHA $BS3 = 12. JInsg mbOro KJAIHEMO KHOIKY
Hopatn # y BiKHI BCTaHOBMMO PEKBiBUTH TaKUM YWHOM: Y IIO-
Jai lNocunaHHA Ha KNITMHKY BKa)KeMO KJIITUHKY, y AKif 3ammca-
Ha JIiBa YacTWHA APYroro PiBHAHHS, Y APYTOMY II0JIi BuGepemo

3HAK «=», V TPETbOMY — BBeIEeMO UHCJO, III0 JOPiBHIOE 3Ha-
YeHHIO Yy IpaBiil yacTuHi.
BakpueMo BiKHO JlojaBaHHA OOMEXEHHs, A B
1 = 2
Kjaanuysimn KHONKYy OK; momamo obme- 5 ;_ >
HEHHA $B$4 = 6. 3 | PiBHAHHA 1 12
4. Harucuemo KHOUKY Po3B'A3aTu — oTpmmaemo 4 | PisnAnns 2 6
pesyabTaTH, AKi HaBemeHOo Ha puc. 15.3.
Puc. 15.3

Po3B’A3yBaHHA onTumisauiiiHMX 3agay

ITig uac pos3B’sI3yBaHHs IITMPOKOTO KoOJia 3a7ad (30KpeMa B rajy3i eKOHOMi-
KM) TOTPiOHO 3HAWTH ONTUMAJILHUN PO3B’A30K IIPU BUKOHAHHI AeIKUX 3aJaHUX
yMOB. SIK BM3HAUUTH ONTHMAJbHI BUTPATH Ha peKJamMy IpoaykKiii? fIx mocra-
BUTH IPOAYKILIIO O CIOKUBAYiB i3 MiHIMaJIbHUMU BUTPaTaMU HA IEePEeBEe3eHHA?

3ajadi mOIIyKy ONTMMAJBLHOTO PO3B’A3aHHSA HA3WMBAIOTH 3aJa4aMH OITH-
mizamii. Kpurepiem onTmmaJsbHOCTI € pisHiI mapamMerpu: MaKCcHUMaJbHA Kijlb-
KicTs mpoaykilii, MakcuMaJbHUU MPUOYTOK MIiAIpreMcTBa, MiHiMaJbHI BU-
TpaTH BUPOOHUIITBA TOIIO.

IMinpoBa (pyHKIiA — aHaJ iTHUHA 3aJ€KHICTh Mi)K KPUTEPIEM OITHUMAJIb-
HOCTi Ta mapameTpaMu, IO HiAJATalOTL ONTHMisallii i3 3as3HaAYeHHAM BUIY
E€KCTPEMYMY.

Hasa minboBoi (GyHKIII 3aBKAM U 00OB’SI3KOBO BKAa3YEThCS BUJ
o ekcrpemymy: f(x) — max(f(x) — min).

DakTUYHO IMiaboBa (PYHKIiA — Ile YMCJIOBE 3HAUEHH:, AKe IIOKa3ye,
HACKIJIbKM OITHMAaJbHUM € 3HalijJieHe Po3B’sizaHHsA. IIOIMIyK ONTMMAaJILHOT'O
PO3B’sI3aHHA 3aBKAM MHPOBOJUTHCA 3 ypaXyBaHHSIM IMEBHUX OOMEKeHb: IIij-
IPHUEMCTBO Mae oOMesKeHUM Habip pecypciB, TpaHCHIOPTHI 3aco0uM MAaloThL 00-
MeKEeHY BAHTAKOIiAMOMHICTE i IIBUAKICTE PYyXYy, iHBECTOpP ILJIAHYE BKJACTU
B PO3BUTOK ITiATIPUEMCTBA KOIITU B MeKaX IIE€BHOI CyMWH.

OOmeskeHHA — YMOBH, II[0 HAKJAZAIOThCA HA IIapaMeTpH, Big AKUX 3a-
JIeXKUTHh 3HAUEHHA I[1JIbOBOI (hyHKIIii.
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< § 15. PosB'A3yBaHHA OonTMMi3aLiiHUX 3aAay

OurumisamiiiHe MomeJOBaHHA — IIOIIYK TaKUX 3HaUeHb IIapaMeTpis,
Opu AKUX IiJboBa (PYHKI[ISA JOocArae MaKCUMaJbLHOTO abo MiHiMaJbLHOTO 3HA-
YeHHS 34 YMOBU 3aJaHUX OOMEKeHb.

JJ1d mOITyKy ONTMMAaJBHOTO PO3B’sI3aHHA TAKOK 3PYYHO BHUKOPHUCTOBYBA-
T HaAOymoBY [lOWyK po3B'A3yBaHHA. IlepmuM KPOKOM IIif Yac pO3B’A3yBaHHSA
3agaui omruMmisallii € moOymoBa MaTeMaTHMUYHOI MOZEJNi 3amadi, SKa BKJIOUAE
IepesiKk HeBiOMHX BeJWYMWH, 3HAUEHHS AKUX IIOTPiOHO 3HaliTH; 3aBIaHHSA
inboBOI (DYHKILiI; BUBHAUEHHSA KPUTEPilo onTuMiszalrili mijsboBol (pyHKIII; 3a-
BIAHHS cuUCTeMU oOMe)KeHb y (opMmi JiHIAHMX piBHAHB i HEpPiBHOCTEMH.

a SuaiizieMo Halibinbine sHadeHHS QYHKIGL f(x) = x° + bx* + 5x% — 1 ma Bing-
- pisky [-2; 1].

MaremaTuuHa MOZeJb 3aJadi IOMIYKY HANOiJIBIIIOrO 3HAUEHHS (DYyHKITii:

fx)=x5+bxt+5x*-1—>max; 2<x < 1.

VYV wmifi mozmesi smMiHHOIO € X, IIiILOBOIO (YHKIIEI0 — f(x), KpuTepiem —

BUMOr'a Makcumiszailii, oomexxeHHamM — ymoBa —2 < x < 1.

PosrasuemMo mpuKJIaA po3B’sA3yBaHHS 3ajadi omTUMisalrii.

€ KowmGinar BUIIYCKA€E OBa BUIAM IIPOAYKIIii: muombip i eckimo, sxe BABiui

Ioposkue Big myomOipy. 3a 1 xB Ha KomOiHaTi BuroroBsseTbesa 90 mopirii

miaombipy abo 30 mopiriii ecKiMo, MOMKJIMBUM TAKOMK BUIIYCK OBOX BUIIB

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

eTbcsa He OisbIine Hidk 3600 mopiriii. BusHauTe onTUMaJIbHUI IJIAH BUIYCKY

mpoaykirii 3a 1 xB, 11100 BapTicTh 000X ii BuAiB OyJia HaNOiJIBIIIOO.

1. TIIpoamamnisyemo ymoBy 3amaui. IlosHaunMo KiJbKicTh IpOAyKILii, BU-
mymieHoi 3a 1 XB: ecKiMo — x, mioMGip — y.
Ha BuroroBsienHs mopiiii ecKiMo BuUTpadaeTbcsA BTPUUi Oijblle uacy,
Hi’K Ha mOpILiio maoMO6ipy, TOMY MOKJMBOCTI BUPOOHUIITBA BHU3HAUAE
ymoBa 3x +y < 90.
3a 1 xB xoyioguabHi Kamepu mpuiimamTb: 3600 / 60 = 60 (mopirii),
TOOTO MOJKJIMBOCTi XOJIOAWJIBHUKA BU3Hauae ymoBa x +y < 60.
IToTpi6bHO BpaxyBaTu, 10 X i ¥y MalOTh OyTHU JOZATHUMHU IiIJIUMU UUC-
JaMu.
Heo6xigno smaiiT HaOiabINly MOYKJINBY BapTiCTh HPOAYKILii, 1110 BU-
TOTOBJISIETHCA, TOOTO AOMATaTUCA MaKCHUMAaJbHOTO 3HAUEHHSA I[1JIbOBOI
bysrmii f(x, y)=2x +y.

2. Tlobymyemo mMaTeMaTHUYHY MOJEJNIbL 3ajadi.

3x +y<90;

x +y<60;

x> 0;

y=0.

2x + y — max 3a oOMeKeHb:
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3.

4)

5)

Ha oczoBi maremaTmuHOI MOesi 3aHeceMO B €JIEKTPOHHY TaOJIHUIIIO
naHi ¥ po3paxXyHKOBi opmynau (puc. 15.4).

A B C
1 Dani MapameTtpn | lpaHWYHi 3HaYeHHA
2 | Bunyck eckimo, x 30
3 | Bunyck nnombipy, y 90
4 | O6mexKeHHs
5 | 3a obcarom xonog. kamepu | =B2+B3 60
6 |3a 06cArom BMpobHULUTBa | =3*B2+B3 90
7 | MakcumanbHa BapTicTb
npoayKuii =2*B2+B3
Puc. 15.4

3aBaHTaKkUMO HanOynoBYy [lOWyK po3B'A3yBaHHA, BUKOHABIIYN KOMaHIY
HaHi — Po3B’A3yBay. 3anmoBHUMO moJid BikHa [lapameTpu po3s’AsyBaua:
y mosri OnTmmisyBaTu LinboBy ¢yHKLil0 BrOepeMo IIiJbOBY KIITHHKY B7;
y rpyui o BubGepemo nmepemukad MakcvMyMm (TIOIIIYK MaKCHUMaJbHOTO
3HAUeHHA I[iJIb0BOI KJIiTMHKU B7);

y moji 3MiHIoUM KTITUHKM 3MIHHUX: YKasKeMO [OialasoH KJITHHOK
$B$2:$B$3, AKi mMOBMHHI 3MiHIOBATHCS y IIPOIECi IOIIYKY HaNKpPAIIo-
To piIleHHd;

KJamEeMo KHOIKY [opatn, 1m1o0 yBecTH Iiepiiie oOMeKeHHs 3ajadi.
VYV niamorosomy BikHiI [logaty obmexkeHHs 3azmaMo yMoBy $B$2<$CS2;
KJamaeMo KHOmKy OK;

HaTHCKa4Yu KHOMKY Jlogatu, yBeaeMo iHIIi oOme:xkeHHs 3amadi. [liia
3aJaHHA ITiJI0YMCeJIbHOCTI 3HaueHb KJIITHHOK B2 i B3 i3 mpyroro crmuc-
Ky Bubepemo LUine.

Bikno NapameTpu po3s’a3yBava Halye BUIVIALY, AK HaBeleHO Ha puc. 15.5.
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MapameTpu po3g'asyBaua <)
OnTMi3yBaTu LinboBy GyHKUi0: $BS7
Jo: ® Makcumym ) Miimym  © 3HauenHs: |0

3MiHIOUYM KNITUHKN 3MiIHHUX:
=
Mignarae o6mexxeHHAM: ]
$BS2 <= $C$2 - | Oopatu
$BS$2:5BS3 = wine
55523553 >0
$BS3 <= $C$3
f555 <= 5css
3B36 <= 3Ci6 Bupanutn

Puc. 15.5




§ 15. PosB'A3yBaHHA OonTMMi3aLiiHUX 3aAay

Harucremo kHOMKy P0o3B'A3aT i oTpmMaeMo 3BiT IIPO YCIIIITHICTD ITO-
mIyKy. 3a morpebu Ha OKpPeMOMY apKyIIi MosKHa c(opmMyBaTH 3BiT
IIPO OTPUMaHi pe3yJabTaTu i 30epertTu 3HaiifeHe po3B’sA3aHHA. Y Tab-
JIUIi HaBeleHO Pes3yJIbTATH MOIIYKY pPo3B’asamusa (puc. 15.6):

A B C
1 Aani MapameTtpu | paHWYHi 3HaYeHHA
2 | Bunyck eckimo, x 15 30
3 | Bunyck nnombipy, y 45 90
4 | O6bMmeXkeHHA
5 [3a obcArom xonod. Kamepu 60 60
6 |3a o6cArom BMPOOGHULTBA 920 920
7 | MakcumanbHa BapTicTb
npoAyKLii 75
Puc. 15.6

JoxoguMo BHCHOBKY. HAMOiJIbIIa BapTiCTh MPOAYKILil HOCATAETHCA, AKIIO
3a 1 xB Bumyckaru 45 mopiiii maoMm0Oipy Ta 15 mopiiiti eckimo.

Omxe, HambOymoBa [oWyK po3B'A3yBaHHA € TOTY:KHUM 3acO00M aHaJidy ma-
HUX. BoHa ITMPOKO 3aCTOCOBYETHCS AJIA IIOIIYKY OIITHMAJbHOTO PO3B’A3aHHA
€KOHOMIYHVX, TPAHCHOPTHUX 1 TEXHOJIOTIYHUX 3a/ad.

@) MNutaHHA anA camonepeBipKu

1.
2.

HasBiTh cKJIam0BI MaTeMaTH4yHOI MOAesi omTuMisaIliiiHol 3amaui.
ITpunyctumo, 1110 KoMOiHAT MPUAGAB HOBiI XOJOAUJIBHI KaMepH, AKi 3a
1 xB MO:KyTh npuiiHaTu Ha 30epiranHs 100 mopiiii MmoposuBa. ke
pOsB’A3aHHS MaTHMe 3ajadva ONTUMisallii B I[bOMY BUHAIKY?
Y axomy Bunaznkry [lowyKk po3s’A3yBaHHA B3araJjii He 3Halie PO3B’ABKY?
HasgBiTh KinbKa MOXKJIMBUX TPUYNH.
3a pmomomoroio HazxbyzoBu [lowyK pPoO3B'A3yBaHHA PO3B’SAKITH cHCTEMY
PiBHAHB:

y=sin2x +1; x—y=2; 2x + y? = 6;
a){y=3x—1; 6){3x—y2:3; B){x+y=3.
IToGynyiiTe MaTeMaTHuHy MOZEJb 3amaudi. SIki posmipu moBuHEH MaTH
6ax o0’emom 2000 cm3, mo06 Ha MOro BUT'OTOBJIEHHS IO SAKOMOI'a
MeHIIe marepianay? Bucora 6axa mHe meHina 3a 10 cm.
3a [pomomoroio HazxbOynmoBu [lowyk po3B’A3yBaHHA BHAWAITL MaKCH-
MaJjbHe 3HaueHHA QyHKIil f(x) = x®—0,01x2—-0,7x + 0,13 Ha Bigpisky
[-1; 1].
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- Bnpasa 15
Wg PP Posp’ssaru 3ajady ONTUMI3aIliliHOIO MOJEIIOBAHUS.
; 3adaya. llex BupoOJAe CTiAbIi ¥ crosu. Ha BUTOTOBJIEHHS CTiJIbIlA

ige 5 omuHuIL Marepiany, cronma — 20 oxgmHHIB. Crijenps BUMAarae
10 mrogumo-romuH, ctia — 15. € 400 omuuMIs MaTepiaay Ta 450 goqu-
HO-roguH. IIpnOyTOK BiJ BUTOTOBJIEHHS CTiJbIls CTAHOBUTL 1125 rpH,
Bix BurorosieHHsA croja — 2000 rpu. Ckigbku Tpeda 3poOUTH CTiJIb-
iB i cTOJiB, 11106 OTPUMATU MaKCHMAJbHUNA IPUOYTOK?

1) IloGyayiiTe maremaTuuHy Mofesb. IlosHauTe: X, — KiJgbKicTh BUTO-
TOBJIEHUX CTiJBIiB, X, — CTOJiB. 3ajjaua ONTUMisalmii Mae BUTJIAM:
1125 x, + 2000 x, — max;
5x, + 20 x, < 400;

10 x, + 15 x, < 450;
>0, x, > 0.

2) Ha ocHoBi po3po6JieHOI MaTeMaTUYHOI MOJeJi BBeIiTh y HOBY poOouy
KHUTY Bci HeoOXimHi mami.

3) 3aBaHTa)KTe HaLO0YyZOBY [lOWYK PO3B'A3yBaHHA.

4) SanoBHITH moJig miajoroBoro BikHa [lapameTpu po3s’A3yBava.

5) OrpumaiiTe pe3yabraTu, c)opmMyiiTe 3BiT i 30eperkiTh po3B’a30K. IIpo-
aHaJisyiTe 3HAWAEHUN PO3B’A30K, 3P00ITH BUCHOBOK.

6) 30epexiTs (paiin i3 HasBoio Bnpasals.

Komn’loTepHe TecTyBaHHsA

e -  Buxomnaiite recroBe saBpaHHa 15 i3 aBTOMaTHYHOIO
W' IepeBipKOIO pe3ysIbTaTy Ha caiiTi interactive.ranok.com.ua

16, OcHoBM po6oTtu B cepegosuui Scilab

g npoBeeHHA iHKeHepHUX i (piHaHCOBUX PO3PaXyHKIB,
aHaJNidy maHWX MOKHA BUKOpPHCTOByBaTu He Juiie MS Excel,
a I immi mporpamui sacobu. Oxzmumm i3 Hux € maker Scilab
(puc. 16.1) — cucrema KOMIT'IOT€pHOI MaTeMaTUKU, MpU3HAUYeHAa
IJIsi BUKOHAHHSA iH)XEHepHUX i HAaYKOBUX OOUMCJIEHD.

Scilab — 1e BisbHe OararorLiaTgopMHE Hporpamue 3abes-
MeYeHHs 3 BiIKPUTUM BUXiTHUM KOAOM. 3aBAHTAYKUTU CEPEIO-
BUINe MOKHAa 3 caiita scilab.org.

Puc. 16.1
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< § 16. OcHoBu po6oTu B cepeposuLi Scilab

3HanomcTBO 3 iHTepdeiicom cepegoBuwa Scilab

T'omoBue BiKHO Scilab micTuTh woTMpu ocHoBHi BikHa (puc. 16.2).

2 N

s Kortcons Scilab 6.0.0
i b
Daitn 3uinn Kepysauta Mporpamm Josigka
FEEEFIEEEIEIFIET) __
e g 2ex P s
| \ -
= ] C:\Users\Lyceum\Docume -[ 4 Hasea  3uauennn
-
Hazsa [Re 3anycky:
W= D;ﬂ-l?ﬂ"‘s moro cepenomyma
ol R i |
-5 861 ————
#-{55) Adobe A KOMSHY
B-{&5) SolidWorks Downloads i - 19/11/2017 16:08:[13 - Jf |
&-{55 SofidwWerks Visual Studio Tools for Applicati{ =i~ 19/11/2017 16:08:'13 - /| I
({5 Visual Studio 2005 L jf ~ 19/11/2017 16:08:13 - |/
- B2 Visual Studio 2010
Puc. 16.2

Y KomaHgHoMmy BikHi, abo KoHconi (1), kopucTyBad yYBOAUTb KOMaHIM ¥ OT-
puMye pe3yJsibTaTu. ¥ IIbOMY BiKHI MOYKHA crocTepiraTm TexHiIUHY iH(popMaIriro
PO 3aBaHTaKEeHHs CepPelOBUIINA, IIOTIM CHCTEMa 3aIIPOoIlye KOPUCTyBaua BBeC-
T1 KomMaHAy. Ha mouarky pAakKa 3’ABIAAEeTbCS CcTpijaka (-->), AKa i Ha3UBaETHCA
samporeHHaM (command prompt). Scilab mpaiftoe B pesxumi inTepmperartopa,
TOOTO BBeleHA KOMaHJa Bipasdy K BUKOHYETbCSA. SIKIITO BBECTU PAIOK

-->2%2+69/25
OTPUMAaEMO BiJIIOBiAbL Bifl iHTEepmperaTopa:
ans = 6.76
3MiHHA ans — IIe 3ape3epBOBaHa 3MiHHA, Y AKYy 30epiraerbcsi OCTaHHIiN

«0esiMeHHUII» pe3yabTaT. 3MiHHA ans MoxKe OYyTHM BUKOPUCTAHA [IJisI IPOBe-
IeHHdA JAHII0O)KKa 00UYIMCIeHb, IPOMiKHI pe3yiabTaTi AKMX BaM He HDOTPiOHi:

-->2%2
ans = 2 Mepernapg 3miHHMX
-->ans+
ans = 8 HasBa 3HaveHHa  Tun Buanmictb
. N L. = [ans 6.76| MopBiniHWI local
Yy Bl}_CHl Mepernan f])aVIJ'IIB (2) myVariable 26| MoaBinHWn local
MOXXHa Blamrykatu (Gauj cleHa-

pito abo QpyukIii (quB. maJi) i Bix- Puc. 16.3
KpUTHU ¥Oro.

VY BikHi lNepernag 3miHHMx (3) BimoOpaskaeThca iH(QOpPMAIliaA PO CTBOPEHi
amiuHi (puc. 16.3). Bikuo KypHan komaHp (4) BimoOpaskae Bci KOMaHIM, SAKi
BBOJUWB KOPHCTYBAU Yy KOMAHIHWUN PAJOK ITIifl Yac IIOTOYHOrO CeaHCy POOOTH.
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YBegeHHA iHpopmauii B KomaHgHe BikHO

s BBemeHHA iH(opMmarllii B KomaHgHe BiKHO icHYIOTH THEBHI ITpaBuMJAa.

e JKmro B KiHII KOMaHAW CTOITH CHMBOJ «;», TO II pe3yJjbTaT He BUBO-

IUTHCA.
B omHOoMy psaAKy MOKHa BBECTU KijJbKa omepaTopiB i (ab0o) Komamn.
A mporo ix ciaify BiJOKPEMJIIOBATH CHMBOJIOM «,»:

-->2+3, 3+5

ans =5

ans = 8 // 3MiHHa ans MiCTUTb pe3ynbTaT 06YNCNIEHHA OCTaHHbOrO BUpasy
SIKI10 BUpas3 He BMIIIYEThCA B PAOKY, TO HAIIPUKIHIII HE3aBEPIIIEHOTO
pALKa CJifi TIOCTABUTHU IABi TOUKU «..».
IlepernsauyTu paHiie BBefeHI KOMaHAM MOYKHA B KOMaHIHOMY DPAIKY
3a JIOIOMOI'OI0 KJIABilll KepyBaHHS KypcopoMm «I» i «|». Orpumasiiu
JOCTYH OO0 IOTPiOHOI KomMaHAM, i1 MOKHA 3MIiHUTH ¥ 3HOBY 3aIyCTUTH
HAa BUKOHAHHI.
Cucrema He [I03BOJIAE BUJIyUYaTu (PparMeHTH TeKCTy B KoHconi, Kpim

TOTO, IO MiCTUTHCA B KOMAHIHOMY PAIKY.

Tunu aaHux

¥ cepemouiti Scilab mo:xkHa Bu3HauaTH 3MiHHi, a OTIM BUKOPUCTOBYBATHU
ix y Bupasax. 3minHa B Scilab 36epirae gaui mesikoro tumy. Byab-aka sminHa
0 BUKOpPUCTAHHA y (opMmMysax i Bupasax mae OyTu BU3HaAUEHA.
Ha Bu3HAUEeHHA 3MiHHOI HEOOXiJHO 3amucaTU OIepaTop IPUCBOIOBAHHS:

iMm'A_3MiHHOI = 3HAYeHHsA

HaGepemo B KOMaHIHOMY BiKHI PSAIOK:
-->n1 = 25; n2 = 65.3; n3 = "text"; n4 = %T; n5 = int32(10);

Tum camum mMu CTBOPMJIN

5 smiHHEUX, iH(GoOpMamilo mpo =101 x|
o Y i ?

3HAUEHHA U TUNU AKUX MOKHA Gaiin_ Qinetp 2

HepernAHyTH y BikHi lMepernsag =] ‘ me e

3MiHHUX (puc. 16.4). Ockinbku epernag

BOymoBaHuii miauii tTun y Scilab Hasga |3wauemwns| Tun  [Buaumicts

BifcyTHIN, TO Iije 3HaueHHS L | n5 11| Uine 32 local

n4 1x1 bynese local

OTPUMYEMO 3a AOIOMOTOI0 (PYHK- n3 i PAmoOK local

il meperBopeHHsA THIIB int32(). n2 65.3 |TloasinHMM1 local

3MiHHA N4 Mae JIOTIUHUI TUII Ta i 2> |MonginHui locat

3HaueHHA %I, 110 eKBiBaJIeHTHE

True (%F ~ False).
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< § 16. OcHoBu po6oTu B cepeposuLi Scilab

BexkTop y Scilab — 1e omHOBMMipHUIT MacuB JaHUX omHOTO THUHy. HyMe-
pallisg eJeMeHTiB OYMHAETHCA 3 ofmHUIi. [ cTBOpeHHA BeKTOpa HeoOXimHO
TepeiunTy eJIeMeHTH UYepes3 MPOIMYyCK Yy KBaJpaTHUX OY:KKAaX:

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

JJ1ag cTBOpEHHSA BEKTOPA, eJIeMEHTU AKOT'0 YTBOPIOIOTH apu(METUUHY IIPO-
Tpecito, BUKOPUCTOBYETHCSI KOHCTPYKILis:

<MouyaTKoBe 3HaYeHHA>:<KPOK>:<KiHLEeBe 3HaYeHHA>

a CTBOPMMO BEKTOpP i3 IIOYATKOBUM 3HaUeHHAM —5, KiHmeBuM 10 i xpoxom 2.
¢ ->A = -5:2:10
A=-5-3.-1.1.3.5.7.9.
-->A(4) // 3BepHeHHA OO enemeHTa BeKTopa A 3 iHgeKcom 4
ans = 1.

Onsa BupaneHHA ejeMeHTa BeKTOpa JOCTaTHBO Ha Horo mosurii samucatu
KOHCTPYKILifO «[]».

-->A(2) = [1 // BupaneHo enemeHT A(2)
A=-5-1.1.3.5709.
Marpuua B Scilab — 1e gBOBUMipHMII MacuUB OJHOTUIIHHX €JIEMEHTiB.

Y pasi cTBOpeHHS MATPUIL PAAKU BiAAiJIAOTBCI KPAIKO 3 KOMOIO.

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

1. 2.

3. 4.

s cTBOpEHHS MAaTPUI[I MOKHA CKOPUCTATHUCS CTAHAAPTHONI (PYHKIIIE€IO
rand(), AKa reHepye MaCHBU, 3aIlIOBHIOIOUM IiX IICEBAOBUIIAJKOBUMU UYKCJIAMMU.
MacuB BUITaJKOBUX UYKCEJ MOKe 3HAJAOOUTUCS MJIs MOAETIOBAaHHS Pe3yJbTaTiB
IeIKOTO eKCIIEPMMEHTY 3a PiBHUX YMOB, CTBOPEHHSA irpoBUX ab0 TECTOBUX IIPO-
rpam. @yukiia rand() remepye Bumagkosi umcaa B mimasoui [0; 1).

-->A = rand(2, 3) // CTBopeHHA maTpuui 2x3
A =
0.2113249  0.6653811 0.8782165
0.7560439 0.6283918  0.0683740
3BepHEMOCs 0 eJIeMeHTa, PO3TAIIIOBAHOTO B APYIOMY PAAKY I TPeThbOMY
CTOBIIIIi:
-->A(2, 3) // 2-n pApokK, 3-n cTtoBneub
ans = 0.0683740
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MaTtemaTuyHi i /s0riyHi onepaTtopm

MaremaTuuHi BUpasy CKJIAIAIOThCA 3 UMCEJ, KOHCTAHT, 3MiHHUX, OIEPATO-
piB, GyHKIiN i cnemianpbHux 3HAKiB. IlopAmOK il peryameTbesa Oy:KKaMu. Bu
B)Ke 3HAETE OCHOBHI OIlepaTopu, sIKi BUKOPHCTOBYIOTHLCS JJIs 3aIlMCy BHPAas3iB:

MaTtemaTuyHi onepatopu JloriyHi onepaTopn
* MHOMEHHA & KOH'tOHKLiA (noriuHe )
,  |npase pinewna (niswi | |An3'iomkuia (noriune ABO)
onepaHA AiNUTbCA Ha NPaBui) | == | foriuHe «OPIiBHIOE»
+ JofaBaHHsA <> | noriyHe «He [OpPIBHIOE»
- BifIHIMaHHSA >, >= | NorivHi «6inblue» i «6inblue abo AOPIBHIOE
A abo ** | nigHeceHHA OO cTeneHA <, <= | noriyHi «meHLwe» i «<MeHLe abo AOPiBHIOE»

B6yaoBaHi QyHKUiT

V¥V Bupasax Scilab sacTocoByioTh MaTemMaTuuHi (QYHKILiI:

abs(x) MoZynb X sqrt(x) KOpiHb KBagpaTHUI 3 X
sin(x) CUHYC X (@prymeHT y pagiaHax) cos(x) KOCMHYC X (aQprymeHT y pajiaHax)
tan(x) TAHreHC X log10(x) | norapuom fecaTkoBui X

-->X = -4.5;

-->¢ = sqrt(abs(x/A2-1))+sin(x)A2

¢ = 5.3430473

Hnsa po3p’sisyBaHHsA 3a7au i3 Teopii unces i KOMOiHATOPUKM 3aCTOCOBYIOTH
Taki BOymoBaHi (PyHKILii:

Ha3Ba lMpn3HayeHHA Mpuknap
-->factor(620)

ans = 2. 2. 5. 31
-->factorial(6)

factor(x) NoBEPTAE MHOXHUKN Yncna X

factorial(x) noeepTae x!

ans = 720
ged(int32(x) noBepTae H.al7l6iJ1bLIJI/II7I cninbHWi pinbHKK (HCA) | -->gcd(int32([15 20 35]))
KOMMOHEHTIB BEKTOpa X ans = 5
. noBepTaE HalMeHle cninbHe KpaTHe (HCK) -=>lem(int32([15 20 35]))
lem(int32(x)) .
KOMMOHEHTIB BEKTOpa X ans = 420
rimes(x) noBepTac BCi NPOCTi uncna, He Ginblui 3a X —>primes(10)
P P P ’ ans = 2.3.5.7

92



<

§ 16. OcHoBu po6oTu B cepeposuLi Scilab

JJidg cTaTHCTUYHOIO ONpAaIllOBaHHA AaHUX y Scilab € BOymoBaHi (yHKIIii:

HasBa lMpun3HaueHHA Mpuknapg
NoBEepTaAE CepefHE 3HAYEHHA -->mean([233 35577710
mean(x) .
KOMMOHEHTIB BEKTOpa X ans = 5.2
stdev(x) NnoBepTa€E CTaHAAPTHE BiAXWUIEHHA ->stdev(23335577710])
KOMIMOHEHTIB BEKTopa X ans = 2.5298221
. noBepTae MefiaHy KOMMOHEHTIB ->median([23 3355777 10)
median(x)
BeKTopa X ans =5
noBepTaE po3Max KOMMOHEHTIB strange(2 3335577 710])
strange(x)
BeKTOpa X ans = 8
. NnoBepTaE ANCNEPCit0 KOMMOHEHTIB variance([2 33355777 10))
variance(x)
BEKTOpa X ans = 6.4
tabul([2 557 7 7 10])
NMOBEPTAE YACTOTV KOMMOHEHTIB ans =10. 1.
tabul(x) BeKTOp ax 7. 3.
P 5. 2.
2. 1.

SKIo Bu He BIeBHeHi B Ipu3HaueHHi BOygoBaHOi PyHKII abo ii cuHTaK-
cuci, ckopucraiiTeca Komaumoo help, mampukian:

-->help factor

Iadopmarlrito momo ¢GyuKIii Oyme BimoOpaskeno y BikHi [lepernsg AoBiaku.

1.
2.
3.

»

IToacHiTes mpaBuyia BBeleHHA KOMaHA y KOMaHOHOMY BiKHI.

Y uomy moaAraroTh OCOOJIMBOCTI poOOTHM B perkuMi iHTepiperaTopa?
fAxux 3HaueHb HaOyBAIOTh €JIEMEHTU BEKTOPA @, SKIIIO MOT'0 CTBOPEHO
KOMaHIomIo -->a = 2:0.5:4?

ARy miro, Ha Bally OYMKY, peaJjidye KomMamza -->Cos(x)A2+sin(x)A\2==1?
3anuIriTe KOMaHAy 3HAXOMKEHHS HalOiJbIIOro CHiJIbHOrO MiJIbHUKA
yucen 36, 128, 342.

fAx smaiiTu Bci mpocTi uwmcia, meniri 3a 50?

@) MNutaHHA anA camonepeBipKu
L

@) Bnpasa 16

Burparu crymenTa Ha 00iau B imajibHI IPOTATOM THIKHS CTAHOBJIATD:

w PP OGuucanTué cTaTMCTUYHI XapakrepucTuku sacobamu Scilab i MS Excel.

[eHb TUXHA MH Bs Cp Yt nr c6 Hpo
Butpatu, rpH 32 40 32 50 30 40 50
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6.

Komn’toTepHe TecTyBaHHA

3aBaHTaKTe cepenoBuirie Scilab. ¥ KomaHgHoMy BiKHi yBemiTh KOMaHIy
CTBOPEHHS BEKTOopa 3HaueHb BUTPAT:

v = [32 40 32 50 30 40 50];

Ary imdopmariro mpo sMinHy Vv BimobpaskeHo y BikHi MNepernsg smiHHUX?
O0YMCIiTh YacTOTH eJIeMEeHTIiB BeKTopa V.

OO6uuCIIiTh cepenHe 3HAUEHHS BapTOCTi 00ifmy.

O6uuciiTh Meniany, po3sMax, IUCIEPCiio, CTaHJapTHE BiIXWJIEHHS eJje-
MEHTiB BeKToOpa V.

CrBopiTk HOBY KHury Excel i 3anecits B apkymr gaui tabauili. Oounc-
JIITh YacTOTH, CepelHE 3HAUeHHS, MeaiaHy, posMax, AUCIIepCcito, cTaH-
JapTHe BiAXWJIeHHS 3HaUeHL BUTpAT.

ITopiBHsliTe pes3yabTaTu OOUMCIEHHS CTATUCTUYHUX XapPaKTEePUCTUK,
oTpuMaHuUX y cepemoBuiniax Scilab i MS Excel. 3po6iTh BHCHOBOK.

f].

Buxkonaiite TecroBe 3aBmaHHs 16 i3 aBTOMATHYHOIO
mepeBipKoI0 pe3yabTaTy Ha caiTi interactive.ranok.com.ua

Po3B’A3yBaHHA piBHAHb, CUCTEM PIBHAHD
y cepeaosuuli Scilab

OCHOBOIO [IJIs IIPOBEIEHHS PO3PAXYHKIB € 00’€KTH Pi3HUX THUMNIB JAaHUX.
Buyrpimaa crpykTypa 00’€KTiB IIprxoBaHa Bij oueii KopucTyBauiB. B ocHOBi
CBOill 00’€KTH € MacHMBaMM, V AKUX 30epeskeHi meBHi maHi.

O6uuc/IeHHA 3Ha4YeHb Mo/1iHOMIB

IIpuxkaagom o0’eKTa € moainom. I3 Kypcy anrebpu BuM 3Ha€Te, IO IIOJIi-
HOMOM HAa3WBAaIOTL ajiredpaiule PiBHAHHSA BUIY:

ax"+a x"'4+..+ax+a,=0,a #0, n>1.
n n-1 1 0 n

IMonirom 3ajgaeTbea (yHKIieo poly():
poly(a, vhame, 'c'),

Ie a — MacuB KoedilieHTiB;
vhame — iM’d cMMBOJIbHOI 3MiHHOI (HeBiZoMUI uJjieH);
'C' — mpamopellb, AKUI BU3HAaUae, M0 Koe(illieHTH mojrimoMa
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< § 17. Po3B'A3yBaHHA PiBHAHb, CUCTEM PiBHAHb y cepegoBuLi Scilab

ﬂ ..... yﬁe;[eMo HOJIIHOM JPYroro IopAaaky 3 Koedimiemramm —10, 4, 2.

-->p = poly([-10 4 2], x| 'C)

p = -10+4x+2x?

I momyky KopeHiB mosiHoMa B Scilab € ¢yHKITia roots(<im’s noniHoma>).

(2 ) 3uaiimemMo KopeHi KBaaparHoro piBHauua —10 + 4x + 2x% = 0.
-->R = roots(p)
R =
-3.4494897
1.4494897

dyukuia horner (<im'a noniHoma>, <MacUB 3HaYeHb APryMEHTY>) 0GUUCIIIOE
3HAUYEHHA IIOJIiHOMA AJIA 3aJaHOTO0 3HAUEHHA apryMeHTY.

9 O0uncMMO 3HAYEHHA IOJIiHOMA p:
. -->horner(p, 8)
ans = 150.
-->horner(p, [2.6 5 4])
ans = 13.92 60. 38.

Po3B’A3yBaHHA cMCTeMM /iHIMHMX PiBHAHb

Scilab mae amory posB’sa3yBaTu cucTeMu JiHIHHUX PiBHAHL BuULy Ax = b.
Hna sHauenb A (popMyeThbcA MBOBUMipHA MaTpuUIA KoedillieHTiB mpu HeBi-
IOMHUX, KOMKEH PAJOK AKOI MicTUTh Koe(illieHTM OJHOro PiBHAHHA, a IJId
3HaueHb b (opMyeThbCcs BEKTOpP i3 BimbHUX KoedimieHrtiB. Ilicasa mboro masa
PO3B’A3yBaHHS CHCTEMH BHUKOPHUCTOBYEThCA (PyHKIiA linsolve, 1o mae Tarwmit
CUHTaKCUC:

x = linsolve(A, b)
ne A — 1me Marpuilsd Koe(illieHTiB mpu HeBigoMUX;

b — BeKTOp BinbHHX KoedillieHTiB.
DYHKIiA IIoBepTae 3HAWIEHI 3HaUeHHsS HEeBiIOMHX y BHUIVISAI MAaCUBY.

@ Posp’smemo cuCTeMy JIiHINHUX PiBHAHDb {x +2y-7=0;
->A =1[12;11]; b=1[7;-6]; x+y—6=0.
-->X = linsolve(A, b)
X =
5.
1.
ITykani sHauenHa: x = 5; y = 1.

Aximo cucrema He Mmae po3g’sa3Kkie, TO BUAAETbCA MOBigomieHHSA "KOHONMIK-
TYlOUi YMOBUW ANA NiHINHMX piBHAHB!". fIKIO cucTema Mmae 6azamo po36'a3kxi6, TO
GYHKIIiS IoBepTae TiJIbKU OAUH PO3B’A30K.
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KomaHAHe BiKHO 3pYYHO BMKOPHCTOBYBATU IJIS TOTO, abK 3PO3YyMiTH, IO
BUKOHYeE Ta um iHima Komauga. Aje B Scilab € moskauBicTs 30epiraTu it pezna-
TyBaTu IIPOTPaMHUU KOZ.

Po6ota B nporpamHomy pexumi

PoGora B Scilab moske smilicHoBaTHCS He JMINE B PEKUMI KOMAHIHOI'O
pAAKa, a M y TaK 3BAHOMY IIPOIPAMHOMY PEsKMMIi.

IIporpama B Scilab HasuBaeThcsa cuenapiem.

Crenapiii CKJIaJaeThCA 3 iH-

crpyxiii (xoMang), s oy =I5

IOTh KOHKpeTHi mii 3 o0’eKTaMM  ®aliin 3uM Oopuar [apaserpu Bikdo Buxodatu [osiaka
slab. s, DEREREEES SRR 00N

3asBuuait crenapii Scilab
NUIIYTHCA KOPUCTYBaueM y BOY-
IoBaHOMY pepmakrtopi SciNotes. | Besnaseml 3'
IITo6 sBigxputu BixkmO SciNotes |1||

(puc. 17.1), Tpeba Ha maHeJs i iH-
CTPYMEHTIiB HATHCHYTH KHOIKY Puc. 17.1

Biakputn SciNotes @

s = 'Hello!" // OronoweHHsa pﬂ.qKosm 3MiHHOI

disp(s) // BuBepeHHA pAgKka B KOMaHAHe BiKHO

ITpusHaueHHA iHCTPYKIIA OnMMcaHO B KOMEHTAPAX, K1 BiJOKPEMJIIOIOTHCA
JBOMA MOXHUJINMU PUCKAMU «//».

SciNotes 3agap6oBy€e TEKCT IIporpaMu PisHUMH KOJbOpaAMU: PAAKU B JAll-
KaXxX BHUiJIEHO (ioJIeTOBUM KOJHOPOM, BUKJUKK BOYZOBAHUX (PYHKIIIN — OJa-
KATHUM, KOMEHTapi — B3€eJIEHUM, IO JoIoMarae YHUKHYTU IMOMMJIOK IIiJ] yac
Ha0OpPYy TEKCTy IPOTrpaMu.
Hns 30epekeHHA CIleHAPil0 MOTPiOHO:
1) BubGpatu xKomauxay meuto Paiin — 36epertu fAK.. a60 HATUCHYTU KHOI-
Ky HaA TaHeJi 1HCTPYMEHTIiB;
2) vy miamoroBomy BikHi BuOparu mamky ajsd (aiina, yBectu im’s daiiaa
crieHapiro, HanpukJjaan FirstScript, i BubpaTu posmupeHHA .SCe;
3) HaATHCHYTH KHONIKY 36epertu.
JJ1a BUKOHAHHS CIleHapPil0 MOTPiOHO HATHMCHYTHM Ha ITaHeJ i iHCTPYMEHTiB
KHONKY BukoHatn [>. ¥V KomanaHOMY BikHI Bu mobaunTe PAJKYU BUBEJEHHA:
-->exec('D:\FirstScript.sce’, -1)
Hello!
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OueBMUAHO, IO HATHUCKAHHS HA KHONKY BUKJHWKAae BOyIOBaHY (PYHKIIITO
exec(), ika BUKOHYE IIell cIleHapili.

SAxmo y Bamomy creHapii BifcyTHi iHCTpyKIil BuBeseHHA y BikHiI KOH-
COnb, TO AJiA BUBEIEHHS PAAKIB KOAY W pe3ysbTaTiB BUKOHAHHS CIlEHAPilo II0-
Tpi6HO BMOpaTH KOMaHIy MeHIo BukoHaty — ...pann 3 BumBegeHHAM (pmc. 17.2).

. B myfun.sci (C:\Documents and Settings\User\Paﬁu‘laﬂf_g
®alin  3MiHM  @opmat [apametpu BikHo |Bmﬂﬂam | Oosigka
[ = &S e ...haiin 6es BuBEAEHHS Cirl+Shift+E
-..thatin 3 BuBEAEHHAM Crl+.
A0 Kypcopa 3 BuseaeHHamM  Cirl+E

myfun.s siDocuments and Setting:

myfun.sa 2 |

36eperTv | BUKOHaTH F5
function - F=my£un|(x)] e racs T Bl G EhTiED
£-=- (x+3)42.+-5

endfunction
x-=-1;

g-=-nunderivative - (mviun, -x)

& o1 s G IR

Puc. 17.2

Icuytounii daiis MOKHA BiIKPUTH 3a JOIOMOTOI0 KomaHAu MeHio Pann —
— Bigkputn a60 KHOTKOIO = na maneni iHCTPYMEHTIB.

CrBOpeHHA YHKLii KOopucTyBaya

Oxkpim yOymoBaHMX, B MOJKETe BHUKOPHCTOBYBATU BJIACHI (PYHKIII, Tak
3BaHi QynKyil Kopucmysaya. Ix MOTPiIGHO IOmEpeHLO OIMCATH 32 JOIOMOTOIO
KoHcTpykIril function..endfunction:

function <pesynbrat dyHKUII> = iM'a_¢yHKUii(aprymeHTu)

<iHCTPYKLiT>
endfunction

@ onumeno dbyukIio y = x%

-->function y = f(x)

-->y = XA2

-->endfunction

Haji My MOKeMO BUKJIMKATH 1110 (DYHKIiIO AJA o0umcyeHHA i1 3HAUEeHHA
IJiA Pi3HUX apryMeHTiB:

-->f(4)

ans = 16.
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Po3zgin 2. Mopgeni i mogenioBaHHA. AHani3 Ta Bisyanisauia gaHux }

DyHKII KopucTyBaua MoKHA 30epiratu y ¢aiiiax i3 posIIMpPeHHSIM .SCi.

Onuiemo Ta 36epeskemo y daitai @pyukmiro cube = x3.
1) Bigxpuemo HoOBe BikHO SciNotes i omuimemo (pyHKITiiO:
function y = cube(x)
y = xA3
endfunction
3BepHITHL yBary Ha Te, IO B pas3i BBeJeHHs CIy»k00Boro ciaosa function
ciaoBo endfunction yBoguThCS aBTOMATHUYHO.
2) 36eperkemo Iel Kox Ha Aucky D: 3 imenem cube.sci.
3) Knannemo kHouky [>. ¥ Bikui KoHconb 3’aBuiaca indopmamnis mpo Te,
mo PyHKIiA exec() 3aBaHTaKMJIa B cepenoBulle (GpyHKIi0 cube.
4) Temep 1m0 (PYHKIIiI0O MOKHA BUKJIUKATU 3 KOMAHIHOTO DAIKA:
-->cube(3)
ans = 27.

IITo6 Buxaukatu 3i Scilab pawmimie 36epesxeny GyHKIIii0, TOTPiOHO BBECTH
komauzgy exec(filename, -1).

y daitai cube.sci:
exec(‘D:\cube.sci’, -1)

O6unceHHA NoxXigHOT PYHKLT

Bu BiKe 3HalioMi 3 HMOHATTAM NOXiAHOI (PYHKIil. SHAWTM 3HAYEHHS IIO-
xigHoi pyHKII f y Toumi x Mo:kHaA 3a momomororo (GyHKIIi numderivative(f, x).

g O6uncaumo moxiguy GyHKIIL 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 TIO-
TYsKHI MOKJIMBOCTI MaKeTa JJisi PO3B’A3yBaHHA PiBHAHBL i cUCTeM DPiBHAHB.

@) MNutaHHa aAnA camonepeBipKu

1. Busmaure, AKUli BUIJIAL Ma€ IIOJIiHOM p, AKINO Horo KoedirieHTn
; s3amaHi y @yHkKIii poly() y Takuii cmoci6:
[ ->p = poly([4 -5 1 2], X!, 'c')
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§ 17. Po3B'A3yBaHHA PiBHAHb, CUCTEM PiBHAHb y cepegoBuLi Scilab

2. Busmaure, AKuU# pes3yabTaT Oyle BUBEIEHO IIiC/Id BUKOHAHHSA KOMAaH/I:
-->p = poly([1 -5], 'x', 'c');
-->R = roots(p)

3. Busmaure, AKUH pes3yabTaT Oyle BUBEIEHO IIiCJId 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 pe3yJsibTaT Oy/le BUBEIEHO ITiCJs BUKOHAHHS KOMAHI:
->A=1[32;11]; b=1[7 4]
-->x = linsolve(A, b)

5. ¥ uomy mojdArae pisHUIA MiXK IpusHAUEeHHAM (PAaMJIiB i3 po3IIMpEH-
HaMu .sce i .sci?

6. VY @aiiai y.sci Ha gucky D: 36epiraerbca GpyHKITiA
function f = y(x)

f = XA\ 4+5*xA3-4*xA2-3*x+10

endfunction
OmnuIriTe MOCHiMOBHICTD Aill, AKY MOTPiOHO BUKOHATH JJis OOUMCJIEHHSA
3HaueHHA (QyHKIil aaa x=1; 2; 3; 4; 5.

Bnpasa 17

PP 3BmaliTy s3HaueHHs MOJiHOMAa 3acobamu cepemoBuira Scilab.

1) 3BasanTaxre cepegosuiie Scilab.

2) Y KomaHgHOMy BiKHI yBemiTh KOMaHIY /Il CTBOPEHHS IIOJIiHOMAa
p=x3+2x*-3x+1.

3) VYBeniTh KOMaHAY [Jd IOIIYKY KOPEHIiB IOJIiHOMa P, TOOTO KOpPEeHiB
Ky0Oiunoro piBHanua x®+2x2—-3x+1=0.

4) 3naiimite 3HaUueHHA moJiHoma p muaa x = 0,3.

5) 3uaigiTh 3HaUEeHHA IOJiHOMA p AJad X = 1; 2; 3; 4; 5.

6) VYBeniTh IIOCIiIJOBHICTHL KOMAaH[ IJis PO3B’SI3YBAHHSI CHCTEMU PiBHIHB

Komn’loTepHe TecTyBaHHA

5x—-3y+7=0;
x+3y—-15=0.

BukonaiiTe TecToBe 3aBHaHHA 17 i3 aBTOMaTHUYHOIO
IepeBipKoio pes3yabTaTy Ha caiiti interactive.ranok.com.ua
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Po3zgin 2. Mopgeni i mogenioBaHHA. AHani3 Ta Bisyanisauia gaHux }

§ 18. Po3B’A3yBaHHA 3agay i3 pisHMX
npegmMeTHUX ranyseu

ITaket Scilab mae smory BisyasbHO BimoOpaskaTu pe3yJabTaTd OOUKCJIEHD.
Posriaaemo mo:kamBocTi makera Scilab gyis moGymoBu rpadikiB pyHKITi,
pO3B’A3yBaHHA HeJIHIHHUX PIiBHAHD 1 IOIIYKY MiHIiMyMy (QyHKILii.

Mobyaosa rpadika pyHKuii

Scilab mictuTh, HaGip QyHKIiN naa rpadgiuHoro momaHHA imdopmairii.
dyukmia plot npusHauena aygsa mobymoBu rpadika QyHKIIT y = f(x).

3araJbHUN BUTIAL KOMAHAW TAKMM:

plot(x, y), me x, y — n@Ba BeKTOpUM OJHAKOBOTO PO3Mipy.

BekTop sHaueHb x Mae OyTH 3aJaHUI Iepe]] BUKOPUCTAHHAM Yy (PYHKIIiI
plot.

3agatu 3aroJioBoK rpadika, HaliMeHYBaHHS OcCell MOKHa 3a JOIIOMO-
rolo (Qyukrmii xtitle(caption, xcap, ycap), me caption — BsarosoBok rpadika, xcap,
ycap — mignucu oceit X, Y.

L =

imrepBaJi [-2m; 2m] (puc. 18.1): T —
-->X = -2*¥%pi:0.1:2*%pi;

-->plot(x, sin(x)); / \ ; \x
-->xtitle('Tpadik pyHkuii f(x) = sin(x), 'x', 'y"); \ /
-->xgrid; // NMobypoBa niHiN ciTKn 0

Yucyao 7 € BOYAOBAHOIO KOHCTAHTOIO /. \
Scilab, imeHa BOymoBaHWX KOHCTAHT
mounHaioThesa 3i 3HaKa «%» (%pi).

i
e,

Puc. 18.1

Po3B’A3yBaHHA He/iHiIMHMX PiBHAHD

Mu Bake posriaaunyan GpyHKIi0 roots(f(x)), Ky 3aCTOCOBYIOTH AJIA IOIIYKY
KopeHiB piBHauHA f(x) =0, me f(x) € mominomom. AJjie iCHYIOTH PiBHAHHS, AKi
He MOKHa Po3B’A3yBaTu ajrebpaiuHuMu meronamu. [ po3B’a3yBaHHS TaKUX
PiBHAHB iCHYIOTH MeTOAUW HAOJMKEHUX O0UYMNCJIEHD.

Hnas HabgmKeHOro OOUMCJIeHHS KOpeHs HesinifiHoro piBusauusa f(x) = 0
CIIOYATKy HEeOoOXiJHO BM3HAUUTHU iHTEepBaJ [a, b], Ha AKOMY iCHYe €IMHUHA KO-
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< § 18. Po3p'a3yBaHHA 3apay i3 Pi3HMX NpeAMEeTHUX ranysen

piab piBHAHHA. BusHaunTm Takwil iHTEpBaJI MOJKHA, HAPUKJIAnd, 3a rpadi-
KoM (yHKII f(x). Haai naa poss’sas3yBaHHA TAaKUX PIiBHAHB CJiJ 3acTOCyBa-
i Qyukriio fsolve(x0, f), me X0 — mouarkoBe HAOJMIKEHHS KOPEHA DPiBHAHHSA
(x, € [a; b)), f — dynKIia, mo omnucye JiBy yacTuHy piBHAHHA f(x) = 0.

@ 3uaiifeMo Kopiub piBHsHHSA x°— x%+ 1 =0 Ha imrepsaii [-1,5; 1,5]. Bizomo,
110 Ha IIbOMY iHTEepBaJIi PiBHAHHSA Ma€ OAWH KOPiHb.

Onwuiremo GyHKIi0 f(x) = x5 —x%+ 1 i 3amamo mouyaTKoBe HAOIMMKEHHS KO-
peusa —1,5:

-->function y = f(x)

-->y = xN\5-xA3+1;

-->endfunction

-->x = fsolve(-1.5, f)

OrpuMaeMo BiAIIOBigb:

x = -1.2365057

(3 ] Suaiigemo kopeni piBuaunusa (0,2x + 0,5)® = cosx Ha imrepsaii [-6; 5]:
-->function y = f(x) // Onnc pyHKuiT
-->y = (0.2*x+0.5)A3-cos(x)
-->endfunction
-->x = -6:0.1:5; // NMobynoBa rpadika GyHKLiT Lo N
-->plot(x, f(x)) / fod
-->xgrid(); o 9 \ / i
Ha rpadiry (puc. 18.2) BugHO, 1110 Ha IIHO-
My iHTepBaJli PiBHAHHA Ma€e TPH KOPEHi. 0
Toxi mouaTkoBi HaOJMMIKEHHS MOKHA 3aza-
TU Y BUTJIAII BEKTOpa I BUKJIUKATU (PYHK-
Iiro oguH pas: Puc. 18.2
-->x = fsolve([-5;-2;1], f)
X =

-4.6345094

-1.5642411

1.1657393

MowyK miHimymy yHKuiT

PosriamemMo momryk JIOKaJbHOTO MiHiMyMy (YHKIII omHiel sMiHHOI AK
HaAWIIPOCTINTY ONTUMIi3amiliHy 3amauy.

s sHaxomKeHHsA 3HaueHHsa MiHiMymy (yHKIII y Scilab icrye dpynxrmia
[fmin, xmin] = optim(cst, x0), 1e X0 — MacuB MMOYATKOBUX HAOJIMIKEHDb JOBXKUHOIO 7.

DyuKIia moBeprae 3HaueHHs MiHiMymy QyHEKILD (fmin) i Toury, v akii
GYHKIIIA mocsarae IbOro sHadeHHs (xmin).
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Po3zgin 2. Mopgeni i mogenioBaHHA. AHani3 Ta Bisyanisauia gaHux }

T'osioBHOIO 0ocobauBicTIO GyHKIIT optim € cTpykTypa QyHKIII cst, ska Mae
TaKWUHA BUIVISAI:

function[f, g, ind] = cst (x, ind)

f = <pyHKuia, MiHIMyM AKOI WyKaemo>

g = <noxigHa ¢yHKuii f>

endfunction

3HaueHHs IapameTpa ind € BHYTPIiIIHIM ITapaMeTpoM AJsA 3B’SI3KY MisK
optim i cst.

(4 ) Suaiizemo mimimym QyHEKIIL f(x) = (0,2x + 0,5)° — cosx Ha inTepBaui [-5; 5].

Ax Bummo 3 rpadika (zus. puc. 18.2), QyHKIiA mocsarae MiHiMmymy Imo-

6musy x . ~—0,5. Bukonaemo KomaHgU:

-->function y = fm(x)

-->y = (0.2*x+0.5)A2-cos(x);

-->endfunction

-->function[f, g, ind] = cst(x, ind)

-->f = fm(x)

-->g = numderivative(fm, x)

-->endfunction

-->x0 = -0.5; // MoyaTKOBe HaGNVMKEHHA TOYKU MiHIMYMy

-->[fmin, xmin] = optim(cst, x0) / Buknuk ¢yHKUii optim gna NowyKy Touku
(fmin, xmin)

xmin = -0.1861794

fmin = -0.7685680

Haa momyky MmakcumMymy GyHKILI f(x) Tpeba 3acTocyBaTu QyHKIIi0 optim

s ¢yurmii —f(x). K Buamo 3 mpukJaagiB 3 i 4, mepen IOMIYKOM KOPEHiB

HeJiHifiHOrO piBHAHHA ab0 MiHiMyMy (QYHKIiI mominpHO moOymyBaTu rpadik

dyurmii f(x). Aranis rpadika mae 3Mory BU3HAUWTH, CKiJIbBKM KOPEHIB icHye

Ha BKasaHOMY iHTepBaJi, Ai0paTy mouyaTKoBe HAOJMIKEHHS, II0 CYTTEBO BILIH-

Ba€ Ha pe3yJIbTar.

@) MNutaHHA A/NA camonepeBipKu

1. TloscHiTh ajaropuTM moOymoBu rpadixka (QpyHKILII.
: Axi BigminHoCTi MiK 3acrocyBaHHAM (pyHKIiH roots(f) i fsolve(x, f)?
o ¢ 3. 3HaigiTh KOpeHi PiBHAHB i 3aMOBHITH TAOJIHUITIO:

PiBHAHHA [a; b] x
xt=38x3-x2+1=0 [-2; 3]
cos(x)=0,1-x [-10; 10]
J1-x —tg(x)=0 [0; 1]
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§ 18. Po3p'a3yBaHHA 3apay i3 Pi3HMX NpeAMEeTHUX ranysen

dyukiio f(x) omrcano B TaKuii ciocid:

function y = f(x)

y = XA34+2*xA2-3*x+1;

endfunction

Onurritek (yHKIi0 cst, sxka Oyme BUKOpHCTaHa AK HapaMeTp y pasi
BUKJIUKY (yHKII optim(cst, x0), nasa 3HaAXOm:KeHHA 3HAUEHHS MiHi-
MymMy QyHKIT f(x).

dyukIimo cst ommcaHo B TaKHWH CIIOCiO:

function [f, g, ind] = cst (x, ind)

f = 2*xA2+3*x

g = 4*x+3

endfunction

3anuIriTh KOMaHAYy BUKJIUKY (PYHKIII optim AJsa IOITYKYy TOYKHM Mi-
HiMymy QyHKIIT f(x) i3 mOYaTKOBUM HAOIMIKEHHAM X, = —2.

AkKi sminu moTpiObHO BHecTUu A0 omucy (GpyHKINI cst i3 murtamua 5 aasa
HOIIYKYy MaKCUMyMy (PyHKIIi f(x)?

- BnipaBa 18

P} Posp’a3aTu 3amauy onTuMisamiiiHOro MOMAEJIIOBaHHSI.

1)

2)

3)

3adaya. [Inss BUTOTOBJIEHHA BiJKPUTOTO METaJIeBOro 0aKa 3 KBaaparT-
HOIO 0CHOBOIO (puc. 18.3) moTpi6bHO BUTPATUTH AKOMOTra MEHIIIe MaTe-
piany. €muicTs 6aka 171,5 1. 3a AKX po3MipiB 6aka Iie MOKJIUBO?

IToGynyiiTe MaTeMaTUUYHY MOJEJIb 3amadui. x
Bxioui dani: x — cTOpOHA OCHOBH, JM; )
h — Bucora Oakxa, IoM; A4
V — oG’em Gaxa, am°. |-
Pesyavmamu: S — 1oIa MOBEPXHi, mm2, - chm':&?‘
38’a30k: S = x2 + 4xh.

3a ymoBom 3azaui maemo: V =x2-h=171,5, Trogi h = 171,5 / x2.
Orsxe, S =x%+4x-171,5 / x? = x2 + 686 / x — min.
3aBaHTakre cepemosuie Scilab. ¥V Bikui SciNotes omwmmiiTe 1iJLOBY
dyuxmio fm(x) Ta @yuxiito 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) VY Bikui Scilab marucuite KHONKY [>. ¥V KoHconi 8’siBurbcs indopmariis
mpo Te, M0 (PYHKIs exec() 3aBaHTaKMJIa B cepemoBuile (QyHKIi0 fm.
3ajaiiTe NOUAaTKOBe HAOJMKEHHsS TOUKM MiHIMyMmMy X, = 3 i BUKJIUYTE
dyuKIito optim(cst, x0):

-->x0 = 3;

-->[fmin, xmin] = optim(cst, x0)
xmin = 7.

fmin = 147.

5) TIloOymyiite rpadik GyHKIII s(x) gaa x € [3; 10]:
-->x = [3:0.1:10];

-->plot(x, fm)
-->xgrid()

6) ¥V BikHiI KOHCONb yBeaiTh KOMaHAy [IJs OOUMCJIeHHS BUCOTH Oaxa h.
Bu orpumanu posmipu 6axa y memmmerpax. Temep yBemiThb KOMaHIN
151 o0UMCJIeHHsA BUCOTH 0aKa i Ta CTOPOHM OCHOBHU X y MeTpax. IIpo-
aHaJi3yiTe pesyJbTar.

? Komn’toTepHe TecTyBaHHA
BuxkomnaiiTe TectoBe 3aBmaHHa 18 i3 aBTOMATHYHOIO

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

ﬁ% MpakTn4yHi poboTH

p> MpakTnyHa po6ota 1. CTBOpEHHA 3BeseHol Tab/uui

3aBhaHHsA: mpoaHasisyBaTu e(peKTUBHICTH, POOOTH MBOX aBTOCAJOHIB 3a
JaHUMU Ta0auIli 3acobaMuy TabJMYHOTO IIPoIecopa.

P> MpakTnyHa po6oTa 2. Po3B’A3yBaHHA ONTMMI3aLiiHOT 3asaui

3aBAaHHs: po3B’A3aTy TPAHCIOPTHY B3ajady, B3acTOCOBYIOUM HaAOyIOBY
Po3B'azyBau.

P> MpakTnyHa po6oTa 3. O6YMC/NEHHA CTAaTUCTUYHUX XapaKTEPUCTUK
3acobamu cepegosuwy, MS Excel i Scilab

3aBAaHHA: O0UMCJIUTUA CTATHUCTUYHI XapaKTePUCTUKU MAAHUX i IOPiBHATH
pesyabTaTu Oo0UMCJIeHb, OTPUMAaHi 3acobaMu Pi3HUX CepemOBHIII.
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CUCTEMU KEPYBAHHA

§ 19.

§ 20.
§ 21.
§ 22.
§ 23.
§ 24.
§ 25.

PO34I 3

BASAMU AAHUX

MoHATTA 6a3u AaHMX | CUCTEMU KepyBaHHSA
6asamu gaHux

MpoeKTyBaHHA 6a3n gaHnx
3B’A3yBaHHA Tab/MLb
BrnopAaaKyBaHHA | MOWYK AaHKX
®inbTpyBaHHA AAHUX

3anuMTn Ha BUOIPKY AaHMX

ObuncaeHHA B 3anuTax



S A

oo

MOBTOPKOEMO

AR yHoopsAaIKyBaTH YACTHHY €JeKTPOHHOI Tadamiri?
OnuiriTeh IOPAAOK BUKOPUCTAHHSA aBTOQPiabTpAa.
SK KopucTyBaTucs POSIINPEHUM (iasTpom?

SIK BumpaBUTHM MOMUJIKY B KJITHHILL €JEKTPOHHOL

TabIMIi?

i3 Kpais?

N’ <}
| i
fAx mepemintyBarucsa KJIITHHKAMU eJTeKTPOHHOI Tabauiri? e
SIK BUPIBHATH BMICT CTOBIIIiB IIO IIEHTPY; 34 OJHUM

Bu BmieTe OymyBaTu TaOJMIII B CEPEOOBUIIL TEK-
croBoro mporecopa Microsoft Office Word, smaere, ak
OpamoBaT B CEPEeIOBUINi TaOJMUYHOTO IIPOIlecopa
Microsoft Office Excel: BupmissaTu oKpemi uyacTHHH Ta-
OyinIi, 3MiHIOBATM PO3MipU CTOBIIIB, 3aIIOBHIOBATU
Ta pemaryBaTu TaOJUIIO, ()OpPMATyBaTU KJITUHKU, BU-
MPaBJIATU IIOMUJIKH TOIIO.

Bu BiKe oTpuMaau OesAKe ysBJIEeHHs IIpo 06asy
maHuxX. Posrigpgaioum dacTuHy Ta0auili AK 6asy nga-
HUX, BU MaJHU MOJKJUBICTH yIOPAAKOBYBATH PAIKU
3a 3HAUEHHSIMHU OJHOTO a00 JeKiJIbKOX CTOBIIIIiB, THM-
YacoBO IPHUXOBYBATU HENOTPiOHI pAAKH 3a JOIOMO-
roio aBTo(disbTpa. Bu 3HaeTe, AK 3a TOIOMOTOIO0 PO3-
mupeHoro QigbTpa 3agaTH KiJabka yMOB i BuOpaTu
0asu maHUX caMe Ti maHi, IO BiAHOBiZalOTH 3aJaHUM
yMOBaM.

-

le

Y ypbomy po30ini 8u OisHaemecs, wjo make 6aza OaHux i cucmema
KepysaHHa 6asoto daHux (CKb/J)), aki ocobnusocmi marome penayitHi

6a3u O0aHux, Aki o6ekmu micmume 6a3a darHux y CKbJ] Microsoft

Access; Hag4umeca cmsoprosamu npocmy 6asy oaHux Knac. >



< § 19. ToHATTA 6a3n JaHMX i cUCTeMM KepyBaHHA 6a3aMu JaHUX

§ 10, MowaTTA 6asu ganux i cuctemm
KepyBaHHA 6a3amu gaHux

IIle 40 pokiB ToMy BBa’KaJjioch, 110 00cAr iH(opmaIlrii, ompanboByBaHOL
JIIOACTBOM, MOABOIOEThCA KOKHI 10 pokiB. Pasom i3 Tum, 3a ominkamu (paxiBIiB,
90 % indopmariii, Axa icaysasa B 2017 porri, 6yJI0 CTBOPEHO 3a TonepeaHi 2 POKH.

basa gaHux

3po3yMiJio, 1110 e(peKTUBHO IIPAIIOBATH 3 BeJINUYE3HUM 00csaAroM imdopmarrii
MOJKHAa JIUIIIe 3a YMOBHU M00Ope HAaJaro:KeHOTO JOCTYIY M0 Hei.

i

baza pgaHux — 1e OyAb-AKa BIOPAAKOBaHA CYKYIIHICTH B3a€MO-
MOB’SI3aHUX NAHUX Pi3HOT'O TUILY.

HOCTi, 6ibioTeuHi KaTajgoru, apxiBu, OyXrajaTepcbKi JOKYMEHTH, peecTpa-
mifigi madi BJIACHMKIB aBTOMOOLJIIB TOIIIO.

CrorofHi *KUTTA CKJAAHO yABUTH 0e3 edexkTpoHHux B/l — daiiniB (cy-
KynmHOCTel (paiiiiB) creriagbHOTO (popMary, IKi MiCTATH CTPYKTYpPOBaHi mami,
mpusHaveHi nis 30epiraHHs, HAKONMWYEHHS, OMPAIIOBAHHSA Ta BUKOPUCTAHHS
3a JOIIOMOT'0I0 KOMII'IOTepa.

Basu manux kaacupikyiors 3a pisHuMu osHakamu. Ha puc. 19.1 moxasauo
posmozis BJl 3a CTPYKTYypOIO BUOOPAAKYBAaHHA NAHUX.

( Mopgenb paaHux )
( lepapxiyHa ) ( MepexeBa ) ( PenauinHa ) ( O6'eKTHO-OpieHTOBaHa )
I I I I
BN S
%4 L~ NN\ \ o/
AN g

Puc. 19.1

IcaytoTs Tako:k riopuaHi, rinmeprekcroBi, 6araToBumipHi Ta iHmi BII.
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Po3pin 3. Cuctemun KepyBaHHA 6a3amu AaHuUX }

P> lepapxiuHa Mogenb gaHUX

Jlo OCHOBHUX TOHSATH i€PAPXiUuHOI CTPYKTYPHU HAJIEXKaThb BY30JI (Ile CyKyII-
HiCTh BJacTUBOCTEM (aTpuOyTiB) JaHUX, III0 OMUCYIOTH MEeAKUIN 00’€KT), piBeHb
(BuU3HAUAE CTYIiHb IIiANOPAIKOBAHOCTI BY3JiB), 3B’A30K (BU3HAUa€ B3a€M03a-
JIEXKHICTh ABOX BY3JIiB).

BaM Bi.I[OMO, 1'11;0 BY3JII YTBOPIO- 0-1 piBeHb ————> — 5
IOTh iepapxiio: € TiaIbKH OZWH BY30I,
He TiAMOPAIKOBAHUN JKOTHOMY iHITIOMY
BY3Jy, BiH BHAXOAUTBHCS HA HYAbOBOMY 2. pigens >
(6epxnvomy) piBHi (puc. 19.2). Koxen
By30J HAa HM)KUOMY PiBHI Mae 3B’S30K 3V piseHb —>
TiJIBKY 3 OJJHUM BY3JIOM BUIIOTO PiBHA. Puc. 19.2

311

1-11 piBeHb ———>

(0-it pisenv) HAAXOAATH iioro 3acTynHuKam (I-ii pigemv), Big HUX — ydUu-
Tesam (2-it pigenv), AKi HOBOAATH iX A0 YUHIB (3-ii pigeHv).

(puc. 19.3), cTBOprOETHCS reHeaJsoriuue (poguHHe) nepeBo (puc. 19.4), mo-
OyZoBaHO aJAMiHICTPAaTUBHO-TEPUTOPiaJbHUI YyCTPil OaraTbox KpaiH Ta iH.

KopeHesnii

E‘; KaTanor
— ¥ T

B T
N
- .

Puc. 19.3 Puc. 19.4

p> MepexeBa Mmogenb AaHUX

Jo OCHOBHUX IOHATH MeperkeBol mozxeai Mix6aHKiBCbKka Mepexa
B/l Taxko:x HaJe)kaTh By30J, PiBeHb, 3B’A30K.
Ilpore B Hi#l MOXJIWBUUI AOBIILHUUN 3B’SI30K
MiK BysJaMu CcycigHixX piBHiIB, TOOTO By30.J
HUKYOTO DPiBHS MOKe MaTU 3B’SI30K 3 JeKiJab-
KOMa eJleMeHTaMM BUII[OT'O PiBHA. &

Hani mpo KJieHTIiB 0OaHKIB MOMXYTH  Knier 1
g3bepiratucsas B BJl pisumx OaHkiB i Oytu
NoB’A3aHUMU Mix coboio (puc. 19.5).

Knient 5

Knient 3 Knient 4

Puc. 19.5
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€ aMepHMKaHChKUH yueHui Yapabs Baxmanm (puc. 19.6).
¥ 1973 pori 3a KepyBauHsa poboToio Data Base Task Group
(poboua rpyma mo 6asax manux, CIIIA) Bim 6yB Haropo-
IxkeHUU mpeMmiero TiopiHra — HAWIIPECTUKHIINIOO IIPEeMi€io
B raaysi ingopmMaTuru.

P> PensuiiiHa moaenb AaHuX
Penauinina B/l (Big anri. relation — 3B’A30K) sBJsAE C0O00I0 CYKYHHICTH
3B’A3aHUX TAOJUIb, III0 MICTATH AAaHi IPO 00’€KTU IIEBHOI'O BUAY. ¥ TAOJIMUI[AX
penanininol Bll paaku HasuBawOTh 3anucamu, a CToBmii — noaamu (puc. 19.7).

Mona
ay Tabnuus = =] £
N2 3/n | Mpi3Buwe IM'a Mo 6atbkosi | Ctath Appeca [leHb HapofKeHHs | =
* IBaHeHko  |AHApiin  |MakcumoBuy Yy ByN. Maakoscbkoro, 15, KB. 12 12.12.2002
* 2|MetpuHa  |Makcum | CeprifioBuy Y ByN. KocMiuHa, 22, k8. 18 01.03.2003|
3 * 3|Cupopyk  |Cepriit |MeTpoBuy Yy Byn. banb3aka, 1, kB. 217 02.05.2002
a * 4|babuy BikTopis |AApocnasiBHa X Byn. [lpaiisepa, 36a, KB. 123 28.02.2003
n * 5|KpactoB  |AHgpiit |MukonaioBuy |4 Byn. banb3aka, 4, k8. 19 01.11.2002
* 6|boHpapuyk |lBaH OnekcaHapoBuY |4 Byn. [lpaiizepa, 236, k8. 1 05.11.2003
" * 7|Jlewenko  |BikTopia |OnekcaHapiBHa | Byn. Jleci Ykpainku, 36, KB. 29 08.12.2003
c * 8|Mamunu OkcaHa |MwuxannisHa X Byn. Cymcbka, 112, k8. 20 15.08.2002
L * 9|Mpoubko  |lpuHa  |MukonaiBHa X Byn. MaskoBcbkoro, 15, KB. 3 03.04.2003 lli
-
Samme: MLt 2 vireliw 10 |
Puc. 19.7

ITonme Tabmuni penaritinoi Bl micTuTh maHi OogHOTO THUITYy, a KOYKEH 3a-
nuc — indopmariiizo mpo meBHuit 00’exkT. IlosAa W 3B’A3KM MiK TaOIUIIAMU
YTBOPIOIOTH CTPYKTYpy B/I.

Crpyxrypa Bl Busmauae, 1110 Moxke OyTH 3ammcaHoO B 6asy i B IKOMY BHUTJIA-
ni. IITo6 kparte 3po3ymiru, 110 Take CTPyKTypa peJdAriiaol BIl, yaBiTh OpOKHIO
cTpyKTypoBany 6asy. HesBaskaioum Ha BiACyTHICTH JaHNX, BOHA MICTUTH HEBHY
iHgopmarliro Ipo iMeHa IMOJIiB, OMMC TUIIIB JaHUX Ta 3B’A3KiB MijK TaOJUIIAMU.

P> O6’eKTHO-OpiEHTOBaHa MOAe/Ib AaHUX

Hami B Bl 36epiratoTbes AK abCTpaKkTHI 00°€KTH,
HaJiJIeHi TIeBHUMU BJIACTUBOCTAMU Ta MOXKJIUBOCTSI-
Mu (MeTofaMu) B3aEMOMIATH 3 iHIMUMU 00’€KTaMu
(puc. 19.8). ¥V makux Bl 3py4yHO BCTAHOBJIIOBATH
CKJIaJHI B3a€MO3B’ABKU MijK 00’€KTaMMU.

Basu, 1mo moegHyoTh Yy cob0i MOMKJIMBOCTI pe-
JAMIAHIX 1 00’€KTHO-OPi€HTOBAHUX MOJeJIeii, 1acTo
Ha3WBaIOTb 00'€KMHO-peaiyillHumu, abo 2iopudHUMU. Puc. 19.8

Asrop

BupasHuuTeO

l.i.lKDl'la
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Cuctemm KepyBaHHA 6asamu AgaHuX

Biacae B]l € cxoBuitieM ymopagKOBaHOI CYKyITHOCTI mauuX. I{ma poboTn
3 B]l BuKOpuCTOBYIOThH cucteMu KepyBauusa O0asamu ganux (CKBII).

.Il

([
CKB]Il mo3BoasaA0Th edeKkTuBHO mparmioBatu 3 BJl, axi uepe3 BequKuii 06-

cAr Malyke HEeMOYKJIMBO OIIPAIIOBATH «BPYUYHY».

o monynspuux CKB]II mame:xars MySQL, PostgreSQL, Microsoft SQL Server,
Oracle, Sybase, Interbase, Firebird i IBM Db2. 1

Cucrema KepyBaHHA 6asamu JaHUX — Iie KOMILJIEKC IIporpam, IIo 3a-
Oesmeuye BBeMeHH:, 30epiraHHs, MOITYK, OMpaIfoBauHa gauux y BII.

B Ilepiry mpomucaoBy CKBI, cucremy IMS ¢ipmu IBM, i )
Oyso BBemeHo B ekcmayarariio B CIITA y 1968 pori. 3ua- Se
YHUHA BHECOK y Po3BUTOK Teopii BJIl 3pobuB amepukaH- ‘) @’
cbKuit marematuk Earap ®@paux Koxn (puc. 19.9).
3a CTBOpPEHHA peJAIiiiHOI Mojesi I peadriiinol ajaredpu K& j«j,
BUeHU ozep:kaB mpemiio Tiopiura (1981 pik). Pmc. 19.9

Haii6inpin posmoBciom:kenoo Bl € pendAmifina momenb maHux. K mpu-
KJan i1 BUKOPUCTAHHSA PO3IVIAHEMO KYIIiBJIIO KBUTKAa B 3aJi3HUUYHIN Kaci.

Bi craumii, yac mpuOyTTa Ta BigmpassaenHa (puc. 19.10). Ina moiszgrm
3 KueBa mo KoBensa Bubupaemo HOMep moTara Kuis — Koeab: 97.
Homep Yac Yac MNpubyTTa Ha
noisga R 27 npubyTTA | BiANpaBneHHA | KiHLUeBY cTaHLUilo
29 Knis — Yxropog 00:56 00:58 09:20
235 XapkiB — Yxropop 01:15 01:17 11:50
97 Knis — Kosenb 01:26 01:18 7:32
98 Kosenb — Kuis 01:41 01:43 05:58
46 JIncnyaHcbk — YXXropog, 03:15 03:17 14:25
43 IBaHO-®paHKiBcbk — YepHiris|  04:30 04:32 12:34
218 IBaHO-MpaHKiBcbk — Kuis 04:46 05:15 09:15
84 Opeca — KoBenb 04:50 04:52 10:18
232 3anopixxa — JIbBiB 05:54 05:56 10:38
Puc. 19.10

Iz miero Tabiuieo nos’s3ani TabJUINL, IO MICTATH JAaHi IPo BArOH-
HUHM CKJaJ IMOTAra; HAABHICTL BiJIBHMX MiCIlhb y KOMKHOMY BaroHi 3a ga-
TaMH; BiJICTaHBb O CTAHILil; BapTiCTh IPOI3AYy y BaroHax KOXKHOT'O THUIY.
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§ 19. ToHATTA 6a3n JaHMX i cUCTeMM KepyBaHHA 6a3aMu JaHUX

OT:xe, IpocUMO Kacupa IpogaTu KBUTOK Ha motar Ne 97 mo Kosess
Ha 20 OepesHsa y miaamkaprTHoMy BaroHi. Kommr’'toTep Kacupa Imig’egHaHO
0 MepesKi Ta IeHTpaJIbHOTO cepBepa, Ha AKoMy 30epiraerbcsa Bl mpo
BCi mOTArY, 1110 KYypPCYIOTh 3ajisHuUIAMU YKpainu. Kacup yBoguTh 3amur,
Hajcuiae Horo no meHTpaJsbHOl BIl, me 3milicHIOETHCA TOIITYK:

3a HOMEPOM IMOTdAra — ILJIAIMKapTHiI BaroHW Bigm 9-ro mo 16-ro,
cepel KX BUOMPAETBHCs, HANIPUKJIAL, Baron Ne 9;

y Baroni Ne 9 ma 20 Oepesusa Biabui Mmicua Bixm 26-ro mo 54-ro,
cepel IKUX BuUOUpaeThCcsa 27-Me;

3a HOMEPOM TIOTATa — BizcTaub M0 craHIlii KoBesb cTaHoBUTHL 568 KM;
3a BigcranHio (568 KM) i TumoM BaroHa (IIJIaIKapT) — BapTiCTb
opoisay, HaIpukJaanm, 158 rpx.

Hami Ha TpUHTEPiI PO3APYKOBYETHCA KBUTOK. [0 BiamoBigHMX Tab-

JNUIH

nearpanabHol BJl BHocaThca Taki smimm: 20.03.2019 p. y morasi

Ne 97 y Baroui Ne 9 wmicume 27 saiimsato mo craumii Koseub.

O6’ekTn pensauyinHoi 6asmn gaHux

IIpurknaamom mpocroi B onamyBauui CKBII € Microsoft Office Access (maui

Access)

. Borna mpariioe 3 ob’ektamu (Tabauili, 3anmuTy, (QOPMH, 3BiTH

TOIIO), AKi HaluacTiie 36epiraroTbcs B ogHOMY (paiiii 3 posmrupenusam .accdb.

06’ekTN

Onuc

Tabnuui

36epiratoTb AaHi, Wo BignosigaoTb Ha3ei Tabnuui. Lli paHi po36buti Ha okpemi
daKTy, Wo 36epiraTbca B oKpemux nonax. Hanpuknag, y tabnuui MpayisHuku
y noni [lpizeuwe 36epiraoTbca npi3Bumwa, y noni Homep — TabenbHi Homepw.
CyKynHicTb $akTiB MPO OAHOro MpauiBHMKA CKNafa€E OAUH 3anuc

3anuTtn

BrkopuncTOBYIOTbCA ANA OMpauloBaHHA JaHUX i3 OfHiel abo KinbKox 3B'A3aHUX
Tabnuub, NOWYKY AaHMX 3@ NEeBHUMY YMOBaMM Ta ANA 06YMCNIEHHA MigCYMKOBUX
3HaueHb. [leAki 3annTN BUKOPUCTOBYIOTbCA AK AKepeno AaHux ana Gopm i 3BiTis,
JeAKi — AnA NpoBefeHHA PI3HOMaHITHMX onepauii Hag AaHumu. Pesynbtatn
BMKOHaHHA LMX onepaLii MOXKHa nepernaHyTV B pexumi Tabnuui 3anuty

Gopmn

HapatoTb 3pyuHi 3acobu gna pobotn 3 gaHumm Tabnuupb i 3anuTis

3BiTH

Mpu3HayeHi AnA BMBEAEHHA AaHMX Ha ApPYyK, MpoTe iX MOXHa nepernagaTtu
Ha ekpaHi, 30KpemMa Ana Toro, Wob nepen APYKOM OLiIHWTW, AK BUrNAaThMe
[OKYMEHT, i 3a NoTpebu BHECTW 3MiHK

CxeMo010 JaHMX HA3WBAIOTHh I'padiube MogaHHS 3B’SA3KIiB MiK TaOIHI[AMIUI.
PobGory 3 Tabnuingamu i sanuramu Bl posrisHeMo B HACTYIIHUX Iaparpadax.
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@) TMuTaHHA Ans camonepesipKu

1. $ke mpusnauenua BI?

. Ak mominarors BII 3a crpykTyporo? HaBemits mpuk/ianu.
. ki o6’exkTm mae penaiitina BI?

151 90TO0O BUKOPUCTOBYETHCS 3aTIUT?

IIns 4oro BUKOPUCTOBYETHCA (Dopma?

I 9or0o BUKOPUCTOBYETHCS 3BiT?

ouhwN

Bnpasa 19

o
m - P» Osmaitomuruncsa 3 po6oToro cucreMu KepyBaHHaA 6azamu ganux (CKB]I).

1) Iligroryiitre Komm’torep mo po6oru. 3aBautaxkre CKBIl Access Ta Ha-
BuaabHy BII bopel, asKy BuOepiTh cepen BiZKpUTUX AKepesa B IHTep-
HeTi 3a BKa3iBKOIO BUMUTEJA.

2) BigkpuiiTe Tabsuirto ToBapbl, PO3TOPHITH i1 Ha Bech eKpaH. Iloropraii-
Te 3amUCH TaOJIUIll B PisHUX HaOpAMKax. 3aKpuiiTe Tabiauirio ToBapbl.

3) Bigkputite samnutu [lpogakm no Tunam, [ecATb cambiX [OPOTUX
TOBapOB. 3aKpuiiTe 3aMUTH.

4) 3a pomomorowo dopMm Tunbl, ToBapbl, TenedoHbl knveHToB, COTPYOAHUKN
TeperJasaHbTe 3allUCU B TAOJIUIIAX.

5) Ilepernsabre 3BiTM CNMCOK TOBAapoB i ToBapbl MO TMMaM.

6) 3Bakpuiite 00’ektu BJIl 0e3 30epe:keHHsA 3MiH. 3aBepIllIiTh PoOOTY
3 mmporpamoio Access.

(i? Komn’toTepHe TecTyBaHHA
BuxkomnaiiTe TecroBe 3aBmanHua 19 i3 aBTOMATHYHOIO

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

20, MpoeKkTyBaHHA 6a3M AaHMX

IIpoexkTyBanHA Oyab-akoi BIl moumHaeThCA 3i CTBOPeHHA Ii CTPYKTYypHU Ha
mamepi. Iy mboro HeoOXigHO 3’sicyBaTu: Mepesik JaHuX, SKi OyayTh 30epira-
THCS; KiJBKICTE 1 CTPYKTYpPY TabAUIL A 30epiraHHA JaHWX; iMeHa MOoJiB, iX
TUIN Ta KJIOYOBL MOJIA AJIA KOXKHOI TabJmITi.

ITimx yac mpoeKTyBaHHSA Ba’KJWBO 3BECTH M0 MiHIMyMy HeOOXimHiCcTh IIO-
BTOPHOT'O BBEJEHHSA AAaHWX, OCKIJIBKU Ie MiABUINMUTHL HaxitiHicTs BII.
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< § 20. TMpoekTyBaHHA 6a3n AaHMX

ITomipkyemo, woMmy BciM 3HAWOMUI KJIACHUN KYPHAJ MOYKHaA BBaYKATH
HepallionaJbpHO moOymoBauol BIl. ¥V :KypHaJi Ha KOMKHIN CTOPIiHIII MOBTOPIO-
IOThCA OJHAKOBiI JaHi MpPO KOKHY 0co0y. [[ocTaTHHLO MPUIYCTUTUCST TTOMUIKK
y IpisBUIL Ha OAHiN 31 cTOpiHOK, 100 3a yMOBU (POPMAJILHOIO MHiAXOAY daHi
IIPO OJHOTrO 3 YUHiB a00 YUYEHUIIbL CTAJN HEIOCTOBipDHMIMU.

Posrnanemo curyariro 3 enektporHor BII. fAKmio mixg uac BBeieHHA B OOHY
3 Tabaunb, HANPUKJAL, NPi3BUINlA yUYHs, CTajlacsd HDOMMJKA, TO IIil Yac II0-
YKy € PUBUK OTPUMATU HEIOBHY iH(opMAaIlilo mpo JIIOAUHY.

IIpobieMu MOKHA YHUKHYTH, AKIIO 3aMicTh omHiel BeqmKol TaOmIri
3aCTOCYBaTH KiJbKa 3B’A3aHMX: B ONHIM pO3MicTUTH IIpi3BHINIA, iMeHa, IIO
0aThbKOBiI KOKHOTO YUHA, V APYTifl — mepeJik ImpeaMeTiB, y TpeTid — mgaTum
ONMMTYBaHHA, IOTOUHI OI[iHKW Ta KOAW YUYHS I IpeaMeTa i3 IepImx IBOX Tab-
UMb, Y TaKUX TabJIUIAX He Oyle IMOBTOPIOBAHUX MaHUX.

Came Tarkuil «KJIacHUU KypHaJ» y Qopmi Bl Mu crpoeKTyeMo maJri.

CTBOpEHHA MOPOXHbLOI 6a3n gaHux

Basy manux MOKHA CTBOPUTH Ha OCHOBI ITabJyioHy 0asu HaHUX YU PO3-
pobuTH BJACHY CTPYKTYpPy Tabauilh (iieii crocid Oyme poariaHyTo maui). 3i
crBoperHaAM B]l osmaitommmoch y cepemoBuirii CKBIl Access 2013.

II1o6 3aBaHTa:kuTH Iporpamy Access, ITOTPiGHO:

1) ©a pobouomy cToui ABiUi KIamHyTH ii APJAUK — BiJKPHUETHCS BiKHO,

y AKOMY HeOOXiJHO KJAIHYTH 3HA4YOK [lyCcTa HacTinbHa 6a3a faHux —
3’ABUTHCA BigmoBigHe BikHO (pumc. 20.1);

Mycra HacTinbHa 6a3a paHux
IM'a dainy

Knac ' 3HaliTv po3TallyBaHHA AnA 6a3n AaHuX
C:\Users\admin\Documents\

0

CrBOpPUTM

Puc. 20.1

2) yBectm im’a daisma (TyT Knac), BigkpmTu BiKHO 3HaWTL po3TallyBaH-
Hs Ona 6asy OaHuX i mpoNTH IMIIAX 4O BJIACHOI MAIKW, BigkpuTH ii,
KJanHyT1 KHOOKy OK.

ITicia mporo y BubpaHy Iamky 3amuineTbes (aiia mopo:xHboi BIl 31
BKasaHUM iMeHeM;
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Po3pin 3. Cuctemun KepyBaHHA 6a3amu AaHuUX }

3) wJaammyTu 3HauoKk CTBOPUTM — B3’ABUTHCS BiKHO mporpamu Access,
y Akomy caix BuOpatu BrJagky CTBOPEHHA (puc. 20.2).

BEH S - "POBOTA 3 TABIVLIAMA
IV OCHOBHE CTBOPEHHS | 30BHILHI JAHI 3HAPAAAA BA3W OAHMX MOAA  TABAWLA

= . — == £’ Marictep dpopmu
= m m E @ D [ Hasirauise

—

YactvHn  Tabnuus KoHcTpyktop Cnuncku  Maiictep KoHctpyktop ®opma KoHcTpykTop MycTa ,El,o,anKOBi bopun

3aCTOCYHKY Tabnuyb SharePoirt 3anuTtie  3anuTis dopmmn  dopma
LWa6bnoHn - Tabnuui 3anuTn Dopmun
Yci 06.. @ « ||ETaomun1\

lpeHTudikat » KnayHime, wob 0odamu..x
lowyk... s "

| (HoBwin)
Tabnuui '
53 Tabnuua 1

Puc. 20.2

CTBOPEHHSA CTPYKTYpHU Tabauui

ITix vac crBopeHHs BJl mepin 3a Bce CJIifi CIIPOEKTYBATH CTPYKTYpPY Tab-
JINITi: OIMCATH IIOJIS, 3a3HavalouM OJIA KOYKHOrO 3 HHUX iM’d, TUII JaHUX, BJa-
CTHBOCTi, Ta 30eperTu CTPYKTYpPy TaOJIMIIi.

B imenax mosiB ciij yHUKaATH IIPONYyCKiB, amocTpoda Ta iHImmX
@ CIeliaJbHUX CUMBOJIiB, OCKIJILKM IIe MOKE CTBOPUTHU IIPOOIEeMU
il Yac HOJaJbIIIO0 PO3BUTKY IIPOEKTY.

Hexait morpi6HO cTBOpmMTHM TabGauMII0 YYHi 3 momamu KopYuHusa, lMpissuue,
Ima, Agpeca, [lataHap i3 TumaMu JaHUX i BJIACTUBOCTAMU, AKi HaBeIeHO:

IM’'a nona KogYuHsa MpisBue Ima Appeca HOaraHap
Tun paHux | ABTOHyMme- KopoTkuii KopoTkuii KopoTkui [aTta
pauis TEeKCT TEeKCT TEeKCT 1 yac
BnactuBocTi Po3amip — 20, | Po3amip — 10, | Po3mip — 45
P ! p ' p, ' | Heobos'sazkoBe
06oB'A3koBe | 060B'I3KOBe | HeO6OB'A3KOBE

VY cepemosurii Access icHye KijJbka cIIoco0iB CTBOPeHHS Ta0auIlb. Po3rysa-
HeMO HaubiJbIn yHiBepcaJbHUN. [[151 CTBOPEeHHA TAOJUII B PeKUMi KOHCTPYK-

TOpa mOTPi6HO BuOGpaTH KoMaHLy KOHCTpYKTOp Tabnuub NE y rpymi Tabnuui ma

BrJyganami CTBOPEHHA. Bigkpuerscs BiKHO, y AKOMY MOKHA BUKOHYBaTU BCi mii
3i CTBOpPEHHSA CTPYKTYpPHU. ¥ HUIKHINA YacTWHI BiKHa BMIIIIeHO OIMC 3araJibHUX
BJIACTHBOCTEH II0JIA, AKi 3a mOTpeOdM MOKHAa 3MIiHUTH.

Y KoxxHOMY PAIKY KOHCTpyKTOpa OmHCYIOTH omHe moje Tabnurni. Omucy-
I0O4M IIeBHe II0JIe, CJiJ 3a3HauuTU HOoro iM’a Ta THUI JaHUX.
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§ 20. [poeKkTyBaHHA 6a3n faHMX

IITo6 crBopuTH MOJE TabJIH- Im'a nons Tun paHnx
1) vy moxi IM'a nona BBecTu TIOBI Wi TeKcT |
KogYuHs; Yucno [
: Benuke uncno —
2) T1IepemicTuTH Kypcop Ha |
HaTa 1 vac I
moJsie Tun JaHux, y AKO- 0 [
, polioBa ogvHMULA |
My 3’ABUTHCA 3HAUYEHHA T |

KopoTkum TekcT i KHOI- Tak/Hi

Ka, II0 BiKpHWBae cIu- ?6"-” OLE |

inepnocunaxHs
v 1
COK ’ X BknapeHHs 1
3) BubpaTu 3i CIHUCKY O6uMCcnoBaHMIA |
HOTPiOHUIT TUN, HAIIPU- MaticTep nincTaHoBOK. .. :
KJan ABTOHyMepauis - ) 1
. 3aranbHi |ligcTaHoBKa BnactusocTi nons |
(puc. 20.3); - ]

Po3mip nons 255
MOHaA OoOgaTu!u OIINC Qopmar |
. 1
noasa (CKB]I itoro sxom- '\n’!aCKa BBOAY |
iannc X
HMM YMHOM HE€ BMKODHU- 3HaueHHA 3a NPOMOBYAHHAM ;
CTOBYE); MpaBuio nepesipku |
4 . v _ TeKkCT nepesipku |
) 3MiHUTH y HUMKHiII yac OB0B3KORO i |
THH1 Bl1KHa BJIACTHUBOCTI1 [o3BONNTM HYNbOBY AOBXMHY | Tak ]
a60 3aJIUIINTHA BCTAHOB- InAekcosaHo _ Hi ,
. CTuckaHHs lOHikon Tak |
JIEH1 IIPpOrpamoIo. Pexxum pegaktopa IME be3 enemeHTa KepyBaHHA |
HaJIi 6y,z[eM0 BUKOPHICTOBY- Pe>K!/IM peyeHHa peaakTopa | Hemae |
: BupiBHIOBaHHA TEKCTY 3aranbHe |
BaTH TUIIM JaHUX ABTOHyMepauis, !
KopoTtkui tekct, Yncno, data i yac. Puc. 20.3

Hns mona KoaYuHA BUKopucTaeMo THUN ABTOHyMepauif. 3aBAAKU IIbOMY IIi[
yac BBeJleHHA NAHUX IIPO YUYHIB iXHi HOMEpPW CTBOPIOBATMMYTHCS aBTOMA-
TUYHO, IIPUYOMY KOYKHUI HOBUI HOMED BipiBHATMMETHCA BiJi HAABHUX.
IlepeiimemMo Ha HOBUU DPANOK IJA CTBOPEHHA mojad [lpizBuwe 3 Tumom
Kopotkun TekcT. 3minumo iioro BiactmBocTi: Po3mip nona — 20 (maBpap
yy OyayTh mpisBuina mosimi, Hixk 20 cumBoiiB), y mosi O60B'A3KOBO Bif-
KPHEMO CHUCOK i BubGepemo Tak.

Onsa mona Ima BubGepemo Tuir KoOpoTKui TekcT i sMiHmMoO BiacTmBOCTi: Pos-
mip nona — 10, y mosi O60B'A3KOBO BifKpMeEMO CIIMCOK i BuOepeMo TaK.
Hnsa nona Appeca BuGepemo Tun KopoTKui TeKCT i 8MiHMMO BJIACTUBOCTI:
Po3mip nona — 45, y mosi O60B'SI3KOBO BimKpremo crmcok i BuGepemo Hi.
Yeramosiioroun Tun [aTta 1 yac, 6askaHO B HM)KHINM YacTHHI BiKHaA BigKpHU-
TH BKJIAAKY 3arafibHi, yCTaHOBUTM BKa3iBHMK Ha mosie PopmaT, BigkpuTu
crnucok i Bubparu dopmar. Hanpukiam, Kopotkuii popmat gatn: 12.02.2019.
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KarouyoBe nose

ITomipKyemo, saKi omeparrii MOKHA BUKOHYBATH B TaOJUIl, UM MOMKHA iX
BUKOHYBaTu, AKIo BJl MicTuTh He omHy TabJIHITIO.

KiarouoBe mose (kar04) — oxme mojie ab0o KiJbKa IIOJIiB, 3HAYEHHS SKUX
JIO3BOJIAIOTH PO3Pi3HUTHU OyAb-Ki JBa 3aIllcy B TaOJIMILI.

' v JKOOJHUX OBOX 3allriCaX 3HaUY€HHA KJIIo4ua He MOMKYTb sbirarucs.
(

V¥ rabsauni moske OyTu KijmbKa KJouiB. I3 HUX BUOMpArOTh OAWH (3a3BUYAM
HaAWKOPOTIINH), AKUI Hamaji Oyle mpeicTaBJIATH KOMKHUI 3amuc TaOJIUIlL mifg
yac yTBOPEHHs 3B’aA3KiB. TaKuil KJIOU Ha3WBAIOTL HEPBUHHUM.

[ cTBOpeHHSA MEPBUHHOrO KJIOYa HeoOXiTHo:

1)
2)

BUAinTH TOTPiOHE mose (TyT KoaYuHs);

BubOpatu Komauay KOHCTPYKTOP — KniouoBe none — 3iiBa Bix imeni
BUAiJIEHOTO TIOJIA 3’IBUTHCA CUMBOJI KJIIOUa ? AK TiATBEePAKEeHHSA
TOTO, IO JMaHe IoJe € KJIIOUOBUM.

Ons 30epeskeHHA CTPYKTYyPH TAaOJHMI[l TOTPiOHO:

1)
2)

3)

BubOpaTu KoMaHIy 36epertu;
y BikHi 36epertn fiK.., 110 Bim-
KPHUETHCSI, BBECTHU iM’s TaOJIMITi 36epertn Ak

(tyT YuHi) samicTh IIpPOIIOHOBA- Im'A Tabnuui:
Horo imeri Tabnuusal (puc. 20.4); | Yanil |
KJaanHyTu KHONMKY OK — Ta-

OK || CkacyBatu |

OIUITA 3aMUIIEThCA Y IPOEKTO-
Bany BII, i ii masBa 3’aBUTBHCA
3JiBa y BikHi nmporpamu Access.

VY Takiii camiit mocsimoBHOCTI (CTBOPEHHSA CTPYKTYPH Ta IMEPBUHHOTO KJIIO-
ya, 30epiranHs) cTBOpooTh iHmri Tadbauni BIl Knac: MpeameTtn Ta YcniwHicTb.

Hia 3axmcTy Bij MOMUJIKH B pasi cIpoOu BBeCTH B TaOJIHUINIO YMIlIHICTb
OIL[iHKY, 3HaUeHHA sAKOI OijbIme Bix 12, moTpibHO BBECTH OOMEKEHHI:

1)
2)

3)

4)

BubOpatu BKJIaAKy KOHCTPYKTOP;

y Tabuaumi YCniWwHiCTb y CcTOBHOII TuN AaHUX BUSIIUTH KJIITUHKY
B panry OuiHka;

y HIKHIN yacTuHi BikHa BMOpaTu BKJIAAKY ,
3arasbHi; | Mpasuno nepesipku I <13
y panky [lNpasuno nepesipku BBecTu (6e3 ja- Puc. 20.5

nok) <13 (puc. 20.5).

SIKII0 BBECTU HENONyCTMME 3HAUEHHS OIiHKU, 3’ABUTHCA ITOBiJOMJIEHHS
PO TOPYIIIEHHA YMOB HA 3HAUEHHSA TIOJIS TA IPOMO3UIiA BUIPABUTU ITOMUJIKY.
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ITicasa Toro aAK CTPYKTypy Tabauilh Oyme cTrBopeHo, y BikHi BIl Knac
3’ABJATHCA 3HAUKM IOKM IO ITOPOKHIX Tadbiaumb [lpegmetn, YCniwHICTb, YuHi.
YV koxxkHy Tabauiio 6asKaHO BHECTHU MHO KiJbKa 3amuciB, 1100 mepeBipuTu, Ha-
CKiJIbKM NPaBUJILHO CTBOPEHO TabJIMILi.

BeBepeHHA gaHux y pexumi Tabauui

Haitimpocritiie yBectn maHi y peskumi Tabnuui. a8 11p0ro moTpidHO mMO-
IBiHUM KJAllaHHAM 3HauKa Bigkputu Ttabuauiio (puc. 20.6) i B moaa samucy
MOCJIiIOBHO BBECTU OaHi, Iopasy HaTHcKaioum KJasimry Tab aGo Enter.

Yci 06'... @« || Bl Yuni \(@ MpeameTn \( | Ou,iHKa\

[Mowyk... [0] KopYuHsaw | Mpissre w| IMa w | Agpeca w|[ataHap w | Knaunims, wo6 dodamu v
Tabnuui * (HoBuin)
B Yeniwnicts ||

ﬁ MNpeametn |—

@ YyHi

Puc. 20.6

Y mouii, axke Mae Tum ABTOHyMepalid, umcia 3’aBIAAIOTHCA aBTOMAaTHUYHO,
mopasy s6inpmryiounchk Ha 1. IIpore B pasi BMIyUYeHHS 3amuciB ix Homepu
TMOBTOPHO HE BUKOPHUCTOBYIOTHCSA, TOMY 3HAUEHHS II0JISI TaKOI'O TUITY HE BapTO
BUKOPHCTOBYBATHU caMe SK MOPAJKOBUII HOMEpP 3AaIIHCy.

ITonsi, axki Bu3HAUEHO AK HEOOOB’A3KOBi, MOJKHA 3aJUINATH IIOPOYKHIMH.
ITicia maruckamua kJiasimri Tab abo Enter B ocramHbOMY MHOJIi 3ammcy Kypcop
MepexoquTh Ha IOYATOK HACTYIHOTO 3aIlUCy, MOJA SKOTO 3allOBHIOIOTHCA B
Takiil camiii mocaimoBHocTi. AKIO Xoua 6 ogHe 000B’A3KOBE MOJIE 3AJIUIINTLCI
He3aIOBHEHUM, Mepexia M0 HacTyIHOro 3ammucy Oyae 3a0JI0KOBaHO.

ITicna BBemeHHS MEPIINX 3aMUCIiB TAOIUIIA YUHI MaTUMe BUIVISAH, K Ha-
Bemeno Ha puc. 20.7. 3ammc 30epira€eTbcs aBTOMATUUYHO IIiCJA IMEPEXOAY 10
HacTymHOro 3amnwucy. JIiBopyd Bij mepimoro moJig Tabauili MicTUTbCS 00JIacTh
BUOOpY 3amucy, y AKill 3’IBIAOTHCA IIIKTOIPAMHU, 1110 BKAa3yOTh Ha MOTO CTaH:

P — samnuc e nmortounum (Bubpanum); ¢ — y 3ammci pejaryioThCA AaHi.
B Yuni  \
KogYunHa w MpizBrwe w Ima v Appeca w HataHap
> 1| IBaHoB Bitanin By”n. [pyluKkoBa 12.05.2005
2 | TokapeHKo BaneHTuHa Byn. LLKinbHa 03.05.2005
* (HoBun)

Puc. 20.7
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IIix yac yBemeHHA JaHUX Yy TAOJUIIO0 YCNiWHICTb BUHUKAIOTH II€BHI TPY.-
HOIIi: 3aMiCTh IPIi3BUIIl YUHIiB i Ha3B IpeaMeTiB y Hi#A caix BuumcyBatu ixHi
YUCJIOBI Koau 3TimHO 3 Tabiaumamu YuHi i MNpegmetn (puc. 20.8).

B Yeniwnicts \

| KopOuiHkn w | KogYuHa w Koallpen v OuiHKa w

1 1 1 1

| 2| 1 2 9

* ’ (HoBun) | 0 0 0
Puc. 20.8

3Buuaiino, 0yJso 0 Kpaire, AKOM 3aMicTh KOAiB BigoOpaskajnch Bimmosimmi
TeKcToBi maui. Ile cTae MOKJIMBUM ITic/iss BUKOHAHHS ITiZICTAHOBOK (AMB. HaJii).

ITo6 3smMiEMTH IMUPUHY IO, IIOTPiOHO:

1) BuzgiauTy moje, KJIAIHYBIIN HA HOT0 iMeHiI YOPHY CTPiJIKy *;

2) TmepeBecTH Kypcop Ha HpaBy MeXy iMeHi moimda —

3’ABUTHCA JBOHAIpaBjeHa crpinka (puc. 20.9); e
3) i3 HaTMCHYTOIO JiBOI0O KHOIIKOIO IEPEeTATHYTU CTPiJ- Muxaneuyk

Ky B IOTPiOHUI 0OiK; Puc. 20.9
4) BiAOYCTUTH KHONKY — NIMPUHA IIOJIA 3MiHUTHCH.

s BUpPiBHIOBAHHA BMICTY MOJIA TOTPIOHO BUIIMUTHU TOJE, KJIAIHYBIIN
Ha MOro iMeHi YOpHY CTPLIKY {, Ta Ha BKJaani OCHOBHE BuOpatu moTpiGHe
BUPIBHIOBAHHA BMICTY.
Jlani Mo:KHa KoIliroBaTu ¥ IepeMilnryBaTu.
IITo6 ckomiroBaTH MaHi 3 OAHOTO MOJA B iHIIE, TTOTPiOHO:
1) BuginuTy DoTpiOHI JaHI y KJIITHHIII TOJ;
2) BubOpatu KomaHZAy KonioBatn abo Bupizatm 3 mamesi iHCTpyMeHTiB
BrJagku OCHOBHE abo 3 KOHTEKCTHOI'O MEHIO;
3) KJAHYTU y KJIITHHII H0Jsd, B AKe KOIIIThCA ab0 mepeMinlyioThesa
JIaHi;
4) BubOpaTtum KomauHmy BcraButn.

Iudgopmania 3’aBUTHCA B HOBiIM KJIITHMHIII mojsa I 3aaumurbesa (y pasi
KomitoBaHH:A) abo 3HMKHe (y pasi BupisaHH:A) i3 momepeaHbOl KJIITUHKU HOJ.
3aJie’kHO Binm curyallii ckacyBaHHA Aii BUKOHYETHCA TaKUM UHHOM:

* TIIOMHO BBeJeHi MaHi (o mepexony B HACTyIIHe IIoJjie) — KJasimia Esc;

* yci moitHO 3po06JeHi 3MiHM B 3ammci (Ho mepexoxy OO IHIIIOrO 3amu-
Ccy) — IIOBTOPHe HATHWCKaHHA Esc;

°* BHUKOHAaHA Oiad — KHomKa BigmiHutn ma Briaamiii OCHOBHE;

* Bci maHi B mIoiiHO BBefeHOMY 3anmci — komaupga CkacyBaTu BBIif €~
abo cmoayueHHa Kiasimn Ctrl+ Z.
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@) TMutaHHA Ans camonepesipKu

. Sk crBoputu mopo:xkHio BI[?

Axi TMIIM TaHUX BUKOPUCTOBYIOTHCS ¥ CTPYKTYPL TaOIUIIL?

IITo Take mepBuHHUY KJrou Tabauii? fke #oro mpusHaueHHA?

fx cTBOpPUTH Yy MEBHOMY IIOJIi HEPBUHHUI KJIIOU?

Axki mii moTpibHO BuUKOHATH AJs 30eperKeHHs CTPYKTYPU TadImIri?
Axi mii i aKUM YMHOM MOJKHA CKAacyBaTH IIiJl Yac 3aIlOBHEHHS TaOJIUITi?

oOUubhwWNR=

BnpaBa 20

o
% PP Creopuru crpykrypy B Knac iz tabaungamu YuHi, MNpeameTtn i Ycniw-
HiCTb, ¥ KOKHY TaOJIMIII0 BBECTHU II0 TPU 3aIllCH, 30€PEerTyu CTBOPEHY
Bl y BmacHi#t mamni.

1) 3asanrtaxkre CKBJI[ Access. CrBopits mopo:kHIO BJII, 36epe:xirsp ii
y BJacHi# mammi 3 imemem Knac.

2) V¥V pexuMi KOHCTPYKTOpPA CTBOPITH TAOJIMIIO0, BJIACTUBOCTI SIKOI oImca-
HO B Tabauii uHa c. 114. ¥V moxi KogYuHA cTBOPiITH MEPBUHHUN KJIOY.
306epexiTs CTPYKTYPY TabauIli Y4Hi.

IMm'a nona Tun gaHux HDopatKoBi BNacTMBOCTI
KopYuHs ABTOHYMepaLin 3a 3aMOBYYBaHHAM
Mpi3Bule KopoTkuin TekcT Po3mip — 20; o6oB's3koBe none
Ima KopoTknin TekcTt Po3mip — 15; oboB’A3KoBe none
Agnpeca KopoTkuin TekcT Po3mip — 45; Heo6oB'AI3kOBE nosne
HataHap HaTta 11 vac O6oB'A3KoBe none

3) VY pexuMi KOHCTPYKTOpa CTBOPiTH Tabauitio [pegmety 3i BKasaHU-
MU iMeHaMM, TUIIAMU ¥ JOLATKOBUMM BJIACTUBOCTAMM IIOJIiB. Y moJIi
Koallpen cTBOpiTH IMEPBUHHUN KJOU. 30ePeKiTh CTPYKTYPY TalJIUITi

MNpegmeTn.

Im’a nona Tun gaHux HDopatKoBi BnacTMBOCTI
Koalpen ABTOHyMmepaLia 3a 3amMoBYyBaHHAM
Ha3sallpeg KopoTkni TekcT Po3mip — 20; obos'AazkoBe none
Yuntenb KopoTknin TekcTt Po3smip — 10; o6oB'A3koBe none

4) Y pexuMi KOHCTPYKTOpPa CTBOPITH TAOJUIIO YCMNiWHICTb 3i BKasaHU-
MU BJIACTUBOCTAMU MOJdiB. s monsa OuiHKa ycTaHOBITH TpPaBUJIO

119



Po3pin 3. Cuctemun KepyBaHHA 6a3amu AaHuUX }

nepeBipku <13. ¥V moui KogOuiHK/M CTBOPITH IEePBUHHUNN KJ04. 36epe-
JKITh CTPYKTYPY TaOJmMIli YCMiWHICTb.

Im’a nona Tun gaHunx HNopatKoBi BnacTnBOCTI
KogOuiHkn ABTOHYMepaLif 3a 3aMOBUYBaHHAM
KogYuns Ynucno O6oB'A3KoBe none
Koalpen Ynucno O6oB'A3KoBe none
OuiHka Yucno O6oB'a3KkoBe none, <13

5) V¥V KoKHY TabJUI0 BBEJiTh IO TPHU 3aIlNCHU 3 AOBiIBHMM BMicTOM,
y TabauIli YUHi mepmiuM 3anuIiTh BjaacHe mpisBuime. I[Iigbepits mim-
PUHY CTOBUI[iB 3a BBEJEHWMU JaHUMU. 3aKpuiiTe mporpamy Access.

6) Is Bmacuoi manmku 3aBauTakTe Bl Knac. Ilo uepsi BigkpuiiTe Tadbauii
YuHi, MNMpegmetn i YcniwHictb. 3akpuiiTe mporpamy Access.

? Komn’totepHe TecTyBaHHA
Buxomnaiite TectoBe 3aBmanua 20 i3 aBTOMaTHYHOIO

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

21, 3p’AasyBaHHA TabaAuLb

IITo6 i3 pospisHeHUX TabJAUIL OTpuUMaTu pendariiiny B, caix ycramoButu
Mi’K HUMU 3B’a3Ku. POOOTY 3pydYHO IOUYaTU 3 HAJANITYBAHHS IIiJCTAHOBOK.

HasawTyBaHHA nigcTaHOBOK

Y Tabauiio YCniWwHICTb He3pyYHO BUCTABJISATHU OIMiHKM, OCKiJIBKU 3aMiCThb
OpPi3BUIT YUYHIB i Ha3B MpemIMeETiB MOBOAUTLCA BBOAWMTH ixXHiI Komu. Ilimcra-
HOBKH JAIOTh MOMKJMBICTH IIiJi yac poOOTH 3 TAOJIUIAMU 3aMiCTh YHUCJIOBUX
KOIiB 0aunTH BiAIIOBigHY TeKCTOBY iH(popmaIrio.

Hanpukiaazn, 3aBAAKK HifcTaHOBKAM y TAOJMI YCMiWHICTb MaeMo:

* vy moii KogYuHs 3aMicTh umces aBTOMATUYHO 3’SIBJIATUMYTHCS BiAIIOBif-

Hi mpisBuIa y4HiB i3 Tabauii YuHi; miaa moas KogYyHA MoKHa HagaTu
migmuc [NpizBuLle;

e vy moui Kogllpen samicTh umcesl aBTOMATUYHO 3’ABJIATUMYTHCS BiJmOBif-

Hi HasBU TmpeaMeTiB i3 Tabmauri NpeameTtn; maiaa moas Kopllpen mosxHa
Hajmatu mignuc Hassallpend.
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n Posrinanemo ,Z[eTaJILHiLHe noponeaypy BUKOHaHHSA Hi,Z[CTaHOBKI/I AJIsA OCTaH-

1)
2)
3)
4)
o)

6)
7

8)
9)
10)

11)

12)

mporo Bunagky (Koglpen — MNpegmetn).
Omke, IJisI IBOT'O IIOTPiGHO:

Bigkputu BII Knac, Tabauito YCniwHiCTb; b:{ﬂ
IeperTu B PEXKUM KOHCTPYKTOPA, BIIKPUBIIU  Buriaa
crmcok Burnag i xianmayBIIym KHONKY KOHCTPYK- _

Top (puc. 21.1); ' MopaHHA Tabnuui
Y CTPYKTYpi Tabuawuili, 1o 3’ABUTHCSA, BUOpaTHU =
nosie Kopllpeg; M KoHcTpyKTOp

nepelTu y mojie Tun [AaHWX, BiIKPUTU CIIVICOK
i BuOpaTt; Komauay MaicTtep niagCTaHOBOK;

y BikHi Mawnctep nigCTaHOBOK KJIaITHYTH KHOHOKY [ani;

y HacTymHOMY BikHi BuOparu Tabnuus: Mpegmet i xaammyTtu dani;
y HacTynmHOMy BikHiI 8i cmmcky [ocTynHi nona rtabauini [MpegmeTn
BubOpatu im’s mossa Kopllpepd i KiamHyTu KHOIKY >; Te came 3pooOu-
tu nas nosas Haseallpep. I1i HasBu MaroTh 3’IBUTHCA B moJi BubpaHi
nona. Kmanuayru xkHomky [Hani (puc. 21.2);

Puc. 21.1

HocTynHi nona BnbpaHi nons

=T KoaMpen
Hassallpep

Puc. 21.2

Yy HaCTyIHOMY BiKHi moroguTtuch i3 copryBaHHAM mosd Hassallpepn 3a
3POCTAaHHAM i KJamHyTu KHOUOKY [ani;

Y HACTYIMHOMY BiKHiI HOTOAUTHCS 3 MPUXOBAHHSAM KJIOUOBOTO ITOJIA
i KaamHyT KHOIKY [ani;

KJIAIHYTU KHOOKY [0TOBO — 3’ABMTHCA BiKHO MalicTep niacTaHOBOK,
y SAKOMY HATHUCHYTHU TakK;

nia Koallpep y moai Tun gaHux y Bna-
CTUBOCTAX AaHux y moJie llignuc BBecT:u '
HoBe im’a moss Hassallpen (puc. 21.3); | Mianuc Hasallpen
y COMCKY Burnapg mepeiiTu B pexkum Puc. 21.3
MopaHHA Tabnuu,i.

ITicsia BuKOHaHHS X Oifi y Tabauii YCMilWHICTb 3aMicTh YMCJIOBUX KOIiB
noasi Kopllpep Oyne BuBemeHo BinmoBimHi HasBu mpenmetiB iz Tabswuii lNpepn-
meTn. IlomioHMM umHOM y TabauIli YCMiWHICTb MOMKHA HAJAIITYBATH IIiacTa-
HOBKY B moJie KogYuHs mpisBuir i3 Tabauiri YuHi. ¥ BikHI MancTtep nigcTaHOBOK
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morpibHo BuOGpaTu Tabnuua:YuHi, 3i comcky [ocTynHi nonAa rtabuauii Y4Hi —
KoaYuns i lMpi3Buwe, 3amicts mignucy KoaYuHa Beectu [pisBuwe. Ilicaa ycmim-
HOT'0 HAJIAIITYBaHHSA 000X MiICTAHOBOK TAaOJUILA YCMiWHICTb Habyae TaKoro
BUTJISANY, AK Ha puc. 21.4.

B Yeniwnicts \

_| KonOuiHkn v(l‘lpissmme 3@3Baﬂpen ; OuiHka w
| 1 [Lonrept Anrebpa 10
2 | lemigoBa [eomeTpin 1
3 | Bnactok leomeTpin 10

Puc. 21.4

Tunu 38’A3KiB MiXK Tabanuamu

3aJie’KHO Bij TOro, y AKOMY CIIiBBiHOIIIEHHI ITepe0yBaioTh KJIIOUOBI IT0OJIA
3 IOJIAMU 3B’SIBKY, MiK TaOJIWIIAMU MOKYTH iCHYBaTHU PisHI munu 36°a3Kia.
Posriguemo, aKi 8B’s8KM TMOTPiOHO
BCTAHOBUTHU MiK TabauiAMu YuHi, [TpegmeTn
i YcniwHictb (puc. 21.5). MpeameTn YeriwHicTb
3 ogHOTO mpeaMeTa MOKe OyTU BUCTAB- 1

- 7 KoalMpen 7 KogOuiHKKn
JeHO 0araTo OIJiHOK, OTKe, OZHOMY B3aIuCy Ha3galpen \ KoaYums

3 rabaurni lMpeametn B Tabauili YCMiWHICTb YauTens KoaMpen
MOKe BiAmoBimaTm OaraTo 3amwuciB, a KOXK- OujiHKa
HOMY 3amucy B TaOJUIll YCNiWHICTb — TiJIbKM

ONMH IpeaMeT. ¥ TaKOMY pasi KasKyTb, IO Puc. 21.5

e 3B’JI30K OAMH-I0-0araThox.

IlepBunHM Karou tabauti MNpegmetn (mose Kogllpen) 3B’sa3yeTbes 3 moJieM
Koalpen rabmauiti YcniwHictb., Tabauisa lNpeametn € 20108H010, TabauIla Ycnil-
HiCTb — nidznezsaoro (36’a3aH010). 3B’AB0K TAKOTO CAMOT'0 TUITY CJIiJl YCTAHOBUTHU
MixK TabauiAaMHu YuHi i YcniwHictb., Mik Tabaunamu YuHi i MNpegmeT BUHUKHE
3B’sI30K 0araTo-mo-0aratbox: KOKeH yUeHb OTPUMYE OI[iHKM 3 0araThoX Mpe[-
MeTiB, a 3 KOXKHOrO IIPeIMeTy OTPUMYIOTH OIiHKU OaraTto y4YHiB.

Y pasi BcTaHOBJIEHHS 3B’A3KY OJUH-IO-OMHOr0 OJHOMY OO0’€KTY IIepIIoi
TAbJIUII MOKe BiAIOBigaTH TiJIBKM OAMH O0’€KT APYyroi TabJuIli, i HaBOAKU.

CTBOpeHHA 3B’A3KiB MiX Tabauuamum

JJ1a BCTAaHOBJIEHHA 3B’A3KY OJUWH-T0-0araTbox HeoOXiIgHO:
1) sBigkputu BII Knac (trabuauii He BigxpuBartu!);
2) Bubparu BrJanrky 3HAPAOOA BA3 OAHUX;
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3) vy rpymni BigHoweHHA HaTUCHYTH

, =) . Bino6paeHHaA Tabnuui Y X

KHOUKY 3B'A3KM [=] Ha IaHel

=] Tabnuui | 3anutn | Pazom
. o )
1HCTPYMeHT1B 3’ABUTHCA TIOPOK e
HE BiKHO 3B'A3KW; YeniwHicTh

4) nas gomaBaHHS TAOJAUIb Y Ie BiK- YuHi
HO HaATHCHYTH KHOII i TN
0 HA c+y KHOIIKY Bigo6pas T T
Tabnuuto | — 3’aBuThCca BikHO Bi-
Puc. 21.6

nobpakeHHA Tabnuui (puc. 21.6);
5) y HBOMY MOCJIIZIOBHO BUAIJATH iMeHa HMOTPiOHMX TabJUIlh i HaTHUCKa-
T KHOIKY Jlogatv — BimmoBigHi Tabauili 3’aBaAThCA y BikHI 3B'A3KM;
6) HaTHUCHYTH KHONKY 3aKpUTW — Ha eKpaHi 3aJUIIUTHCA BiKHO 3B'A3KM
3i crmuckoMm moJiB Tabsumb (puc. 21.7);

=& 3s'a3kn \
MNpeametn YcniwHictb YuHi
# KoaMpen ¥ KogOuiHku ¥ KogYuns
Ha3gallpeg KogYuHsa MpizBue
Yuuntenb Koalpen Ima
OuiHka MicuellpoxnBaHHsA
HataHap
Mpumitka
Puc. 21.7

7) BumiauTu KJao4YoBe moje KoaYuHa roJsioBHOI Tabauili Y4Hi, mepersr-
HyTHu Ioro Ha moJje KogYuHs B Tabaumi YcniwHicTb — 3’ABUTBCA Oia-
JoroBe BikHO PeparyBaHHA 3B'A3KiB (puc. 21.8);

PeparysaHHA 3B’A3KiB ? X
Tabnuus/3anut: Mos'A3aHa Tabnuua/3annut
| Yuni | Yeniwhictb v

CkacyBatu
KoaYuHs EI KoaYuHs A
Hose...
3abe3neyeHHs LiNliCHOCTI AaHnX ‘—‘

KackapHe OHOB/IEHHS MOB'A3aHX MoniB

<

El KackagHe BMpaneHHA nos’s3aHUX Monis

Tun 38'a3ky:  OguH-go-6araTbox

Puc. 21.8
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8) v Bixkui PeparyBaHHs 3B'A3KIB yCTAHOBUTH IIpamopeiib 3abe3neyeHHs
LinicHoCTi gaHMX, a TaKoK IIpamoplli KackagHe OHOBNIEHHS MOB'A3aHUX
nonie (o6 mpu 3MiHI 3HAUEHHS IIOJIA 3B’SI3KY B TOJIOBHiIl Tabyumiri
aBTOMATHUYHO 3MiHIOBAJIOCS 3HAUEHHS y BiANOBiZHOMY IIOJIi B mimjer-
Jiff) i KackagHe BMAaneHHA NoB'A3aHMX nonie (y pasi BumajieHHS 3a-
Oucy i3 TOJIOBHOI TaOJMUIII BUIAJUTU 3B’A3aHi 3allMCU B IIiAJIETVINX
TabJIUIAX);

9) HatucHyTHU KHONKY CTBOPUTU — Y CXeMi AaHUX 3’ABJIATHCSA JiHil, AKi
MOKAa3yI0Th TUM 3B’SI3KY (TYT OAMH-T0-0araTbox).

Tak caMO BCTaHOBJIOETHCSA 3B’A30K Misk Tadaumamu [lpegmetn i YcniwHicTb

yepes KJapouoBe moJie Koallpea. s mporo moTpiGHO:

1) Buginutm KJouoBe mnojsie Koallpep romoBHoi Tabaumi [Npegmetw,
MEePeTATHYTH HOro Ha TaOJHUITI0 YCMILHICTb;

2) ycramoBuTu Ha mnoje Koplpen, y nmiamoroBomy BikHiI PeparyBaHHA
3B'A3KIB, III0 3’IBUJIOCSA, BUKOHATH ommcaHi mii, HatucuyTu [OTOBO.

ITicna BuKoHaHUX [Oili OMEepP:KMMO CXeMy JaHNX, HaBeaeHy Ha pwuc. 21.9.

=& 3s'Asku \
MNpegmetn YcniwHictb Y4Hi
# KoalMpen 1 T KopOuiHkn _/1— ¥ KogYunsa
Hassallpen \ KogYuHsa = MNpi3BuLe
Yuuntennb = Koallpen Ima
OuiHka MicuelpoxnBaHHsa
HataHap
MpumiTka
Puc. 21.9

Ina 30epe:xeHHA cXeMHu JAHUX MMOTPIOHO BuOpaTu KoMaHIy 36epertu.

[ITo6 BugaauTH 3B’I30K MisK TBOMA TAOIMUIIMHU, ITOTPIOHO KJIAITHYTH IIpa-
BOI0O KHOMKOIO MUIII JIiHiI0 3B’I3KYy MijK HMMU Ta B KOHTEKCTHOMY MEHIO, II[O
3’sIBUTBHCS, BUOpaTu KoMaHay Bupanutu.

OmKe, y POBIVIAHYTOMY BUIIAAKY Tabauili Y4Hi i MNpeameTn € rosloBHUMU
BimHOCHO TabauIli YCNiWHICTb, KJIIOUOBE II0JIe T'OJIOBHOI TAOJUIIL 3B’A3yeThCd i3
BigmoBigHMM mosieM 3B’s3aHOI TAOJIMILI.

3anoBHEHHA Tab/uub

IIpaBuia BBemenHs nanux y tabmauiio Exel i Tabauni BIl moxi6ui. Ilpote
Oig yac 3aIllOBHEHHS IIOJIIiB i3 HiZCTaHOBKOIO HAJAEThCA MOYKJIMBICTHL CKOPHCTA-
THCA BMICTOM iHIIMX TAOJUI, IO 3MEHIIIYE MMOBIpHICTHL IMOMMJIKI.
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< § 21. 3B'A3yBaHHA Tabnuub

YuHi i1 MNpegmetn i BubupaTu moTpiOHi mpisBuina Ta Haseu (puc. 21.10).
B Npeavetn \(@ YeniwHicTs \(ﬁ YyHi \
KopOuiHkn & MpisBuwe < | Haseallpen | OuiHKa
1 | IBaHeHKO IHpopmaTuKa 1
2 | IBaHeHKO YKp. MoBa 9
3 | TokapeHko IcTopia 10
4 | TokapeHKo IcTopia 7
5 | MupHuia leorpadis 9
I 6 | lanoHeHKo | VvV 0
* (Hosuit) IHpopmaTrka | 0
N YKp. MmoBa
- |;T0pi$? g
L] Kp. nitep. 5
leorpadis =
: bionoria §.
H DizkynbTypa g
AHrn. MoBa
| Anrebpa
| feomeTpis
Puc. 21.10

PeparyBaHHA Tab/uui

Tpeba pos3pisHATH pemaryBaHHSA BMiCTy TaOJMHUIIL I CTPYKTYPU TaOJIMIIi.

ITig yac pemaryBaHHA BMiCTy Ta0JaMI[i KOPUCTYIOTHCS IpUAOMaMU pefary-
BaHHS, 3aCBOEHMMHU Iifi yac poboTu B TekcToBomy mpoitecopi Word (yBemeHHs
1 BUJIyUYeHHSI CHMBOJIiB, BUKOPUCTAaHHA Oydepa oOMiHy TOIIO).

IITo6 mouaTw pemaryBaHHS BMICTy KJIITMHKHM, TpeOa HATHUCHYTH KJaBi-
mry F2 abo KJaamHyTH KJIITHHKY.

IIo6 BuMmamauTH 3ammc, HOro IOTPiOHO BUAIMMUTH I BUOpPaATH KOMaHIY
Bupanntn abo HatmcHyTH KJasimry Del.

3MiHOBaTH CTPYKTYPY Ta0auii (iMmeHa i BJIACTHUBOCTI MOJIiB) MOXK-
@ Ha B DPEXKUMi KOHCTPYKTODA.

[ pemaryBaHHS CTPYKTYPH TAOJMUILI CJIif BiAKPUTU MOTPiIOHY TaOJIUITIO,
IBiui KIamHEYBIIN 11 3HAUOK, i IEPEUTH B PEKUM KOHCTPYKTOPA, KJAI[HYBIIHN

Burnag N ma sraaxmi OCHOBHE.
icsirisd.
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4

VYV pexuMi KOHCTPYKTOpa HeOoOXimHi BUIIpPABJIEHHSA MOXKHA BHECTH IILJISIXOM

3MiHU:

* iMeHi nois — BUIIIUTU Ta pefaryBaTu SK 3BUUYANHUIN TEKCT;
* muny 0aHux — BIZKPUTU CIMCOK WM [JaHUX IIpaBOpyY Bix imeHi mossa

1 BUOpaTy B HHOMY IIOTPiOHE;

* jHWuUX 8nacmusocmell — BHECTH 3MiHM B HUKHiII JyacTHHi BiKHA.

P> AopaBaHHA i BUAA/NIEHHA NOAA B pexuMi Tabauui

o6 momaTu HOBe IIOJIe B peKMMi TAaOJIMIl, ITOTPiOHO:
1) BigkpuT; TAGJUIIO Ta BUIIJIUTHU II0Je, IIiCJsS AKOTr0 IIOTPiOHO momaTu
HOBe moJie. Hampukiaaa, AKIO HOBe moje Mae OyTu TpeTiMm y TalJiuiri,
noTpibHO BUOpaTu Ipyre II0Jie;
2) BigxpuTu crnmcor Knauitb, wo6 aogatm (puc. 21.11); BubpaTu moTpio-
HUHP TUI TOJA — Yy TaOJHUIlI0 BCTaBUTLCS OomaTKoBe moJje [lonel; sa
morpebu im’a MNonel mMosKHA 3MiHUTH.

@ Mpeametn \

KnauHime, w06 dodamu w

Koalpen w Haszgallpen w Yuntens w
1 | InpopmaTuka Muixanbuyk
2 | YKp. moBa Kenpa
3 | IcTopia CaMCOHeHKo
4 | Ykp. nitep. Keiina
5 | leorpadis Mpuwnsk
6 | Bionoria Opeiin
7 | ®iskynbTypa BepHupy6
8 | AHrn. moBa MepoBcbka
9 | Anrebpa JNobaueBcbKuin
10 | TeomeTpia MoiceeBa
* (Hoswmin)
Puc. 21.11

AB KOpOTKWI TeKCT

12 Yucno

& [powosa ognHuua

fBR Oata 1 vac

Tak/Hi

ﬁ MincTaHOBKa Ta 3B'A30K
Aa DopmaToBaHMin TeKCT
AB [loBrnn TekcT

& BknageHHsA

% linepnocunaHHA

Qb6uncnioBaHe none

14

BcTaButm Ak nona

IITo6 BuUgaauTH MOJe B PEeKUMi TaOmUIli, TOTPiOHO:
1) BigkpuTu TAGJUIIO TA BUIIJIUTHU TOJe, AKe Mae OyTH BUIAJIEHE;
2) KJaIHyTH Ha BUAIJIEHOMY IIOJIi IIPABOI0 KHOIIKOI — 3’IBUTHCSA CIIU-

COK KOMAaHT;

3) y cmmcky BuOpaTu KOMaHAY BuaanuTtu none; migTBepAUTU BUIAJIEHHS
3 MomepeKeHHs — IoJe 3HUKHE.
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@) TMutaHHA Ans camonepesipKu

1.

ouArWN

fAxoro BurmAay HaOyAyTh TAOJUIIL ITiCJIsS BUKOHAHHS IIiJCTaHOBOK?
3B’SI3KU SIKUX BUAIB OyBalOTh MijK TabAUIAMU 0asu JaHUX?

A momatm Tabauiio 6asu JaHUX Y BiKHO 3B'A3KK?

Axi gii moTpibHO BUKOHATH [JIs CTBOPEHHS 3B’SI3KiB MixK TaOIUI[AMIK?
fAx Gyayerbesa 3B’sI30K OAWH-A0-0araTbOX Misk TAOJUIAMYA 0as3y TaHUX?
Ax smiauTH CTPYKTYpy Tabauili 6asu gaHuUX?

Bnpasa 21

>

1)
2)

3)

4)

5)

6)

Komn’loTepHe TecTyBaHHA

Buxkonaru migcranoBKu, 1100 y TaGaMIIi YCNiWHICTD 3aMicTh YMCJIOBUX
KOIiB Oysu BiAIIOBiHI TEKCTH; CTBOPUTHU 3B’SIBKU MisK TaOJIHIIIMIU.

3aBaHTa)KkTe i3 ByacHol manku BJI Knac.

BigkpuiiTe Tabauiio YCniWHICTb y peskuMi KoHCTpyKTopa. s mossa
Koallpen y cmucky TumiB maHux BubepiTh Mawnctep nigcrtaHoBok. ITig-
craBTe 3aMicTh umcyioBux KoxaiB Kogllpep tabawmiri YcniwHicTb BigmoBia-
Hi HasBU mpexaMeTiB i3 Tabauili MNpeametn. ia noas Koallpen yBemiTh
migmme Hasgallpeg.

Y rabauini YcniwHicte masa mouas KoaYUYHA HaJalITyiTe IIiACTAHOBKY
npisBuIn 3 Tabsuili YuHi i BBemiTs migmuc lpissuue.

BigkpuiiTe BikHO 3B'A3KM, momaBIum A0 HBOro Tabauii [NpegmeTwu,
YcniwHicTb, YYHi. 3BepHITH yBary, IO IicJas HAJAMITyBAaHHSA IIi/ICTAHO-
BOK MisK TAONUIAMHU BiKe 3’SIBUJINCS 3B’A3KMU, IJIA AKUX 3aJIAIINIIOCS
3a3HAUUTU THUI i YMOBU IijicHOCTi. BUKJInuTe KOHTEKCTHEe MEHI0 Ha
JgiHii 3B’A8KYy, BubOepiTh KOMaH[Yy, V BiKHi PefjlaryBaHHA 3B'A3KiB 3MiHITH
TUI 3B’A3KY MiK TabauUIAMEH YUHi Ta YCMNiWHICTb Ha OAWMH-00-6araTbox
i BcraHoBiTH Bci Tpu mpamopii. Ile 3abesmeunTs IiJicHICTHL mZaHUX
i KacKagHe OHOBJIEHHS Ta BUJAJIEHHS 3aIIMCiB.

3poliTh moAiOHI HaJAIITyBaHHS AJA 3B’SA8KY Misk Tadaunamvu [lpepn-
MeTn Ta YcniwHicTb. 30epe:kiTh cxemy mauux. I[OmOBHITH TaGaMIli YuHi
Ta YcniwHictb mo 10 samwucis, Tabauiio [pegmeTn — mo 5 s3amucis.

Y rabnuni YuHi naa nmons Agpeca BCTaHOBITH mipmuc Micue npoXmBaH-
HA. ¥ KiHIi Tabauni momaiite moJse [pUMITKKM, y sSKe BBemiTh AaHi, Ha-
mpukaazg, «Cunopremen», «apHo crmiBaes. 306epesKiTh 3MiHM B TaOJIUIT.
3aBeplIiTs podoTy 3 mporpamor Access.

Buxkownaiite TecroBe 3aBmaHua 21 i3 aBTOMATHMYHOIO
IepeBipKoIo pes3yabTaTy Ha caiiti interactive.ranok.com.ua
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22, BrnopsaaKyBaHHA i MOWYK AaHUX

Po6Gora 3 TabauIAMU, [0 MICTATH BeJIUKUNA O0OCAT HAHUX, CTAE e(PEeKTUB-
HOIO 3aBIAKM 3aco0aM YIOPAAKYBaHHs, IMOIIYKY Ta (PiibTpyBaHHA nauux. Ilo-
IioHMMEU 3aco0aMu BU BiKe KOPUCTYBAJIMCSA MHiJf Yac POOOTH 3 eIeKTPOHHUMU
TabJIUIAMY, NOCTYIIHI BoHU i nasa penaamniiitaux BI[ Access.

[loaaBaHHA 1 BUMAYYEHHA 3anucy

V¥V xomi poboTu 3 TabJIUIEI0 MOKe BUHUKHYTHU MOTpeda y 3MiHeHHI B3aeM-
HOT'O PO3TaIllyBaHHS IIOJIiB, iX AomaBaHHi uu BuiayueHHi. 1106 momaTu HOBHMI
3ammce, MOTPiOHO BBeCTH BiAmOBiAHI maHi B ocTamHiil pamok Tabauii.

IITo6 ckomiroBaTH 3amucHu, HEOOXimHO:

1) BigkKpuTu TAOJUII0O TA BCTAHOBUTH KypPCOp Ha JiBiii Mmerxi TaOmamiri

(3’IBUTHCS YOpHA CTPiJIKA);

2) HaATUCHYTHU JIiBy KHOIIKY MWIMi, BUAIJINTU 3anuC (3a0UCU) TPOTATY-
BaHHAM 1 BiITyCTHUTH KHOIIKY — 3alNCU 3aJUINATHCA BUAiJICHUMU,

3) Ha BUIiNeHIN miJAHII BUKJIMKATHA KOHTEKCTHE MEHIO, BUKOHATHU KO-
mMaHay KonitoBaTu;

4) BUIIIUTH OCTAHHIiN 3ammc TA0JUINl, BUKJIUKATH HA HHOMY KOHTEKCTHE
MEHIO Ta BUKOHATH KOMaHAy BcTaBuTM — 3’aBUTBCA BIiKHO OJs ITif-
TBEePAKEeHHS KOMAaHIU;

5) KJaIHyTH B IIbOMY BiKHi Tak — BuOpaHi 3amnucu 3’IBJIATHCA B KiHIIL
TabaUIl ¥ 3aJaUIIaThCA Ha CTAPOMY MicCITi.

g BUAyYeHHS BUMIJEHHUX 3AMUCIB JOCTATHHO B KOHTEKCTHOMY MEHIO

BuOpaTu KoMaHAy Bupganutu 3anuc.

BrnopsagKyBaHHA AaHUX

ITizx yac BBeJeHHS HAHUX 3aIMCH B TAOJUIII PO3TAIIOBYIOTHCA B TOMY IIO-
pAIKY, B AKoMy BoHU BBomuucs. II[o6 y manux Oyso Jeriiie Opi€eHTyBaTUCH,
iX MOJKHA 3TPyIyBaTu ¥ yIOPAAKYyBaTtu (BiZCOpPTyBaTHM) 3a IEBHUMM O3HAKAMMU.

Ilix yac ymopsaaKyBaHHA 3aIllICU PO3TAIIOBYIOTHCSA B HOBOMY IIO-
® DPAAKY BiAIOBiAHO MO 3HAueHb BHOPAHOIO IIOJIS.

[ BIIOPAAKYBAHHS TaHUX ITOTPiOHO:

1) BigkpuTH TAGJUIIO, BCTAHOBUTH KYPCOP HA BUOPAaHOMY IIOJIi;

2) ma Brjaaxni OCHOBHE matucHyTu OZHY i3 KHOIIOK: 3a 3pOCTaHHAM abo
3a cnagaHHam.
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Taki cami KomMaHIM MOKHa BHOpaTu B KOHTEKCTHOMY MeHO. Tak,
y Tabuuili YCMiWHICTb 3ammcu MOKHA BifcopTyBaTH 3a 3POCTaHHAM
(3a anmdasiTom) 3HaAUeHHA 1o KogYuHs;

3) [nda cCOpTYBaHHS 3aIMCiB 3a 3HAYEHHAMU B CYMINCHUX TIOJAX BUII-
autu ([Mpi3Buwe i Haseallpen), BukoHaTtu BnopAakyBaHHA (puc. 22.1).

@ YeniwHicts  \

KogOuiHkn w MpisBue w| Hassallpen w OuiHka w
10 | Bacunuwmna leomeTpia 8
11 | BacunuwmHa IHbopmaTrKa 9
6 | BacunuiumnHa Disnka 7
3 | Bnactok leomeTpisa 10
7 | lynuin Anrebpa 9
2 | DemipoBa [eomeTpia 1
4 | lemipoBa Ximia 8
1| Bonrept Anrebpa 10
5 | Kyuman Anrebpa 10
9 | ApoLeHKo leomeTpisa 9

Puc. 22.1

Mowyk i 3amiHa gaHux

MS Access mo3BoJiss€e BUKOHYBATH B TAOJUIIL MOIIYK JaHUX 3a 3PasKOM Ta
moImmyK i 3amiHy maHmx. PoarisgHemo ixX mokJaamHimIe.

P> MowyK gaHuX 3a 3pasKkom

[ BUKOHAHHSA NMOMIYKY JaHUX 3a 3Pa3KoM IIOTPiOHO:
1) BigkpuTH TaOJIUIO, YCTAHOBUTU KYPCOP Ha HOBIIBHY KJIITHHKY ITOJIA,
Yy AKOMY 3IiCHIOBATUMETHCS MOITYK, 1 HATUCHYTHU KHOMKY 3HANTU
Ha BKJanii OCHOBHE;
2) y Bikui [Mowyk i 3amiHa BuOGpaTu BKJIALKY 3HaWTW.
PosrigHemo 1o BKJAAKY JOKJIATHIiIIIe:
* moJjie 3HalTU: yBeCTU 3Pa30K PO3IIYKyBaHUX mauux (Tyt Oner);
e moje lykatn B: micTuTh iM’a OIS, e BUKOHYBATHUMETHCA TIOIIYK
(TyT Yy noToyHOMy noni);
* Jid BUKOHAHHS IIOIIYKY B yCi#i TabauIli BiAKPUTH CIHCOK i BU-
Opatu im’st Tabmii;
* cmucok 3icTaBUTWU: BuOpaTH, sSKa YacTUHA IIOJs Mae 3b0iratues 3i
3pa3KoM: Bce moJie (yce nosne), moBijibHa uvacTuHa oA (Oyab-AKy
YacTVHY NonA) YmM movyaTok moJs (noyaTok nons) (puc. 22.2, c. 130);
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* YCTAHOBUBIIH IIPAIIOPEIlh 3 YpaxyBaHHAM pericTpa, MOIIyK O0OMeKu-
MO THUMH IIOJISIMH, IT0 30irafoThCsS 3 TEKCTOM 3pasKa He JIUIe 3a
3micTom, a ¥ 3a pericrpom (HampukJan, 3a 3paskom «Kmaac» HE
BYIIE sHaiineHe moJjie 3i CJIOBOM «KJIac»);

* YCTAHOBUBIIM IIPAIOpPEIhb 3 ypaxyBaHHAM ¢opmaTy nosiB, IOIIYK
00MEe:KXMMO THUMHU IIOJAMM, IIIO BiANIOBiZAIOTH 3pasKy Ha BUTJIAI
(manpukJan, 3a 3paskom 15/11/09 HE BYIE suaiimeno gary, AKa
OyJsa BBelieHa caMe TaK, aJjie Ha eKpaHi mae Burian 15.11.2009);

Mowyk i 3amiHa ? X

3Hantn I3aMiHV|T|/|
3Hantu:  [Oner v| | 3HaiiTv pgani |
lWykatu B: [noTouHomy nomi | v | CkacyBatu

3ictaButu: [yce none [v]

Wyraw:

[0 3 ypaxyBaHHAM pericTpa M 3 ypaxyBaHHAM ¢popmaTy nonis

Puc. 22.2

3) HATHUCHYTU KHOIKY 3HalWTW gani — y tabuuili Oyme BHUIiJIEHO TEKCT,
AKUY 30iraeThbcA i3 3aJaHUM 3PA3KOM;

4) 175 OPOIOBIKEHHS IIOIIYKY HATUCHYTH KHOIKY 3HaWTW Aani.

SKio 3a 3agaHUM 3pasKoM He Oyie 3HAWAEHO JKOJHOT'O 3aIuCy, 3’ ABUTHCS
noBimomeHHA [lOWyK ... 3aBeplUieHO. EnemeHT nowyKy He 3HalngeHo.

Hnsa 3abesrneyeHHA OiIbIIIOI THYYKOCTI MOIIYKY, 3aUCYIOUN 3Pa3s0K, MOMK-
HA KOPUCTYBATUCSA MACKAMU, K1 OYAYIOTH i3 BUKOPUCTAHHAM TaKUX CHMBOJIiB:

* — BigmoBimae OyAb-AKiil KiJIBKOCTi CMMBOJIiB, BUKOPHCTOBYEThCSI Ha

mouaTky abo B KiHIIi macku;

? — oyap-akuii OVNH cumBo;

# — oyab-axka OIIHA mudpa.

Hanpukiazn, mja MNOIIYKY NIPI8BUIN, AKi 3aKiHUYIOTbHCA Ha «€HKO», BU-
KOPHCTOBYETHCSI MacKa *eHKo.

P> Mowyk i 3amiHa gaHuUX

1 BUKOHAHHA IOLIYKY Ta 3aMiHUM JaHUX IIOTPiGHO:

1) ycraHOBUTH KypCOp Ha MOBiJIbHY KJITHHKY CTOBHIA, Oe Oyae BU-
KOHYBaTUCS IIOIIYK i 3aMiHa, i BuOpaTu KoMaHAY 3aMiHUTU 95‘: abo
y BiKHi HOIIyKy BuOpaTH BKJAAKY 3aMiHUTU;

2) y moJie 3HaNTWU: BBECTHU 3Pa30K IJA IOIIYKY ¥ 3aMiHU (TyT AHXena);
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3) vy moJie 3aMiHUTK Ha: YBECTH TEKCT, II[0 3aMiHUTh 3HAUAEHUI TEKCT
3paska (Tyt KatepuHa);

4) upusHaueHHA moJiB LUykatu B:, 3icTaBuTn:, mpamnopiiiB 3 ypaxyBaHHAM
pericTpa, 3 ypaxyBaHHAM dopmaTy MoOfiB Take came, AK IPU IOIIYKY
B Tabaumi (puc. 22.3);

Mowyk i 3amiHa ? X

3HaiiTu: [Anxena [v] | 3naittn gani |
3aMiHUTK Ha: |KaTep|/|Ha |V|
LllykaTn B: [rotouromy noni | v |

ictaBuTm: [yce none [v]

3amiHuTK BCe
LLykaTu: ycioam

[ 3 ypaxyBaHHAM perictpa M 3 ypaxyBaHHAM dopmaTy nonis

Puc. 22.3

5) ymoui ykaT: MOKHaA yTOUHUTH 00JIaCTh MOIIYKY — yci 8anucu (ycogn),
Buirie (yropy) um Hu:K4e (yHU3) Bifi aKTMBHOTO 3aINUCY;

6) HaTUCHYTH KHOIKY 3HaWTW fani — y TabJuIli BUAIJIUTHCSA TEKCT, AKUNI
30iraeTbcA 3i 3pasKom;

7) HATHUCHYTHU KHOIKY 3aMiHUTW IJid BUKOHAHHS 3aMiHu abo 3HanTu gani,
100 i1 He BUKOHYBATH, i IIPOMOBXKUTHU IMOIIYK;

8) s BUKOHAHHS Bifpasy BCiX 3aMiH KJAIHYTH KHOIKY 3aMiHWUTU Bce.

MuTaHHA AnA camonepeBipku

ouhwWN=

. SIx momatu B Tabmauitio BI] HoBuii 3ammc?

. Y yomy moJiArae omepailid BIOPAAKYBaHHS maHux y Tabmauiii BI?
SAKUM YMHOM IPOBOAUTHCS BIOPAIKYBAHHS TAHUX?

Y YoMy IIOJIATAE OIepallisi IOIIYKY AaHUX 3a 3pasKoM?

Y akiif mocsiJoBHOCTI TPOBOAUTHCA MOIIYK HAHUX?

SK mpoBecTu IOMIYK i 3aMiHy maHuMx y TaOamIri?

BnipaBsa 22

Pp  lonoBHUTH TAGJUIIO, IPOBECTH IOIIYK i 3aMiHy JaHUX.

1) 3aBantaxxrte i3 BiacHol mankm BJ[ Knac. HomosHiThk Tabsauiio [Mpeg-
metn mo 10 samwmcis.
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Po3pin 3. Cuctemun KepyBaHHA 6a3amu AaHuUX }

2)

3)

4)

5)

6)

Tabauiro YcniwHictb momoBHITE o 20 3amMCiB IMJIAXOM KOIIiIOBAHHS
I BCTaBJISHHSI.

Y HoBuX 3ammcax BUOIPKOBO 3aMiHUTh OKpPeMi IIpisBuIlla Ha HOBi 3i
CIIMCKY, IIOMiHANUTE OI[iHKMU.

Bigkpuiite Tabauiiio YUHi, mogaiite mHoBi 3amucu (mo 20) ILIAXOM KO-
HiIOBAaHHS Ta BCTABJISHHS.

¥ HOBUX 3ammcax 3aMiHiTh IpisBUINA HA iHIIi, KijgbKa KiHOUMX iMeH 3a-
MiHITE Ha iM’a AHXena, HeoOOB’A3KOBi mosisa Agpeca, JataHap i Mpumitka
MOKHA He 3MiHMOBaTH. 3a JOIIOMOI'OI0 KOMAaHAM 3aMiHUTW y TabamIli
3MiHITE iM’ss AHXena Ha im’a OkcaHa.

BroopaakyiiTe B Tabauiii YuHi mami ogHouacHo 3a mossamu [pi3suile Ta
ImAa 3a ajdaBiTom. 3aBepIriTh pPobOTy 3 mporpamoio Access.

? Komn’toTepHe TecTyBaHHA
BukonatiTe TecToBe 3aBHaHHA 22 i3 aBTOMATHUYHOIO

°
W IepeBipKOIO pesysbraTy Ha caiiTi interactive.ranok.com.ua

23. ®inbTpyBaHHA AAQHUX

Ons nigBuiiieHHA e(PeKTUBHOCTI POOOTH 3 JaHUMU TAOJUIh TTOPSAL i3 BIIO-
PAAKYBAHHAM JaHUX 3aCTOCOBYIOTH (hinbTpu. CTBOpeHHs (DiJBTPiB J03BOJISE
Yy BeJIUKUX TaOJHUIAX BimoOpaskaTu Jwuime IMOTpiOHI mami.

Icuye Tpu Bumu (QiabTpis:

Qinvmp 3a eudisenHum 3pa3xom — Bigdip JaHUX, AKi MICTATH y CBOEMY
CKJani BumijieHuit (pparMeHT;

@inemp 3a ¢opmor — BiAGIp ZaHUX BiATMOBIAHO MO 3aJaHOTO BMIiCTY
TI0JIA;

poswiuperuil iavmp — Binbip ZaHWX IPOBOZUTHCA 34 PO3UINPEHUMH
YyMOBaMU IIOLIYKY.

@inpTp 3a BHUIALJIEHUM 3pasKoM Ta (QiAbTP 3a  dinstp BuaineHHs
¢opmMoI0 CTBOPIOIOTH Oe3mocepeHbO Y BiKHI TabJmIti, 2l ¥+ napamerpu
a CTBOPEHHA pOBIIUPEHOTo @iabTpa BimOyBaeTbcs Al T3(P°3““"Pe"°r°

QinbTp Av L

y cmerniajgbHoMy BikHi KoHcTpykTop dinbrpa. Has po-

dinbTpa
8¢ Te_3actocysatn

6otu 3 dinprpamu Ha Kiaaxmini OCHOBHE mgas ra6amiti binbTp
€ KHOIKHU, MiI0 AKUX po3ridHeMo naJi (puc. 23.1). Puc. 23.1
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P> BupganeHHa ¢inbrpa

§ 23. OinbTpyBaHHA faHUX

Ilepen crBOopeHHSM (PinbTpa HMOTPIOHO BIIEBHUTHCS B TOMY, IO IJIS TaOJIM-
IIi JKOAHUX yMOB Bimbopy He HakJageHO (KHOmKa Bupanutn ¢inbTp HeaKTHBHA).

g sumandeHHsa QinpTpa HEeoOXigHO HA CTPidIll BU-
Oopatu komaHzy [MapameTpu po3swmpeHoro ¢inbTpy, HaTHC-
HyTu Ounctutn BCi ¢inbTpu (puc. 23.2). DinbTp, paxime
30epeskeHU i3 1iero TabiauIlero, Oyae BUAAJIEHO, KHOIKA

3acTtocyBatu QiNbTp cTaHe HEAKTUBHOIO.

P> BukopucTaHHA $iZbTpa 3a BUAIZIGHUM 3pasKom

-

‘ Yx Quuctntn BCi dinbTpn

Puc. 23.2

I[ITo6 ckopucTaTmca HAWIPOCTIIIMM 3aco00M BimOOpPy MaHUX, MOTPiIOHO:
1) BigkpuTu Tabauitio (HAIpuUKJIaL, YCNiWHICTb), BUAIJIUTUA €JeMeHT, 3a
SAKUM IPOBOAUTHUMETbCS (PinbTpyBamHs (HAIPHUKJIaL, IHOopmaThKa);
2) HaATUCHYTHU HA ITaHeJi iHCTPYMEHTIiB KHOHKY BuaineHHA
3) vy cuucky (puc. 23.3) Bubpatu motpibue (He pgopisHioe «IHGopmaTrKa).
Y pesyabsrari Qinprpanii B TabauIli 3aauIIaThCAd BUANMUIMMA JIHIIE Ti 3a-
nucu, IM0 MAlOTh AaHi, AKi He 30iraroThcsa 3 BuAijJeHUM 3paskom (puc. 23.4).
DinpTp He 3MiHIOE HAHUX, a JIKIIE IPUXOBYE Ti, 10 He IIOTPiOHi.

Yv

HopisHtioe "lHpopmaTuka"
He popiBHioe "lHdopmaTuka"
Mictutb "lHpopmaTmka"

He mictutb "lHdopmaTmKa"

Puc. 23.3

B Yeniwnicts  \

T o
- 2

KoaOuiHkn w MNpi3Brwe w| Ha3sgallpen w OuiHka w
1 Honrept Di3nka 9
2 LemigoBa leomeTpina 7
3 Bnaciok [eomeTpin 10
Puc. 23.4

IITo6 ckacysatu mito ginsTpa (He 3HUIUTH Horo!) i mobaunTu Bei samucu,
moTPibHO HATHMCHYTH KHOIKY Bupanutun ¢inbtp.

BukopuctaHHa inbTpiB 3a popmoto

s crBopeHHs dixbTpa 3a (hopMOI0 HEOOXiTHO BIIKPUTU
Tabauio, Ha BrKJaaii OCHOBHE Bimkputu cmumcok [dopat-
koBo (puc. 23.5) Ta BuOpaTum KoMaHAY 3MiHUTU OinbTp. Mae

Ylg,

|'@ 3MiHUTK dinbTp

3’ABUTHCSA TOPOKHE BiKHO dinmbTpa (puc. 23.6). Puc. 23.5
B Yunic inbTpyBaHHA 3a popmoto \
KopYuHnsa | MpisBuLLe Ima Appeca [ataHap

Puc. 23.6
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Po3pin 3. Cuctemun KepyBaHHA 6a3amu AaHuUX }

Ilepen cTBOpeHHSAM HOBOTO (QibTpa HOTPIOHO BUAAJIUTHU IIOIeE-
e Denwiii, iHakIe pesayibraToM (igbTparlii Oyze BUKOHAHHS yMOB
nBox (i Ginmpime) GisbTpis.

KOM JJId IOINYKY YYHIB, Yy AKUX IPIi3BUINA 3aKiHUYIOTHCSA Ha «€HKO», TO
KOHCTPYKTOP (isbTpa 3a (hOPMOI0 MaTuMe TaKWil BUTVIAM, K Ha puc. 23.7.

B Yuni: dinbTpyBaHHa 3a dopmoto \
KogYuHsa | Mpi3BuLle ImA Appeca [HaraHap

Like| "*erko" v

Puc. 23.7

Onepartop Like (amri. Taxkuii, sK...; DOMIOHWH 10...) 3’ABJIAETHCSA B KOH-
CTPYKTOPi aBTOMATHYHO ITiCJs BUKOHAHHA OyIb-AKoro (imbTpyBaHHA. Buma-
JAIOTH IIeid (QiabTp TaK, AK OIIMCAHO BUIIE.

Y BepxHilli yacTMHI BiKHaA pO3TAIIIOBAHO PAJOK 13 HasBaMM BCiX IIOJiB
BubOpaHoi Tabauiii. [pyruii pagok MicTUTh onmuc yMoB (GiJbTpyBaHHA. ¥ HBO-
My MO’KHa 3MiHUTU HaABHI yMOBU ab0 BBECTH HOBi. YMOBHU BiO0Opy MOKYTHb
BBOAUTHUCA 3 KJaBiaTypu abo 3i cmmcKy BuUOODY, KW BiAKPUBAETHCA IIPU
KJjamnmaHHi KHONKK ¥, PO3MiIlleHOI ITpaBOpPyY y BiANIOBiAHOMY IIOJIi.

crimcok y moJi Npissuwe i Bubpatu moTpibue. Ilicasa HaTMCKaHHA KHOIKU
3acTocyBati GiNbTP/COPTYBaHHSA, 110 y cIuUCKy [MapameTpu po3wmpeHoro inbt-
py, v TabauIli 3aJUITaThCA JIUIE 3aIMUCU 3 HpisBuIleM TOKapeHKo.
DinrbTpyBaHHSA MOXKHA ITPOBOJUTHU 3a KiJIbKOMa O3HAKaMU.

Hexaii moTpi6bHo 3HaiiTu 3anuc 31 3HaUEHHAMU [OKapeHKo BaneHTuHa.
Heo6ximuno B moui [pi3Buwe BubOpatu 3i cmuckKy ToKapeHKo, mepeinTu
B moJie IMa Ta BuGpaTu BaneHTuHa (pumc. 23.8).

B Yuni: dinbTpyBaHHa 3a dopmoto \
KopYuHs Mpi3Buwe Ima Agpeca HataHap

2 | "TokapeHko" v

BaneHTuHa
Bitanin

Puc. 23.8

Ilig yac ycTaHOBJEeHHS yMOB (DiIBTPYBAHHS MOYKHA KOPUCTYBATUCS MAac-
KaMy 3 BUKOPHUCTAHHAM CHMBOJIIB *, ? 1 #, Ak OyJio ommcaHO paHiIire.

YMoBHU, BBefleHI B OHOMY PAAKY JJA KiJIBKOX IIOJIiB, PO3IVISAAAIOTHCA SIK
o6’emHaHi omepairieio «I» (AND — 1i).
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< § 23. OinbTpyBaHHA faHUX

IITo6 BimiOpaTu BCcix yuHiB, mpisBUINA AKUX MOYNHAIOTHCA Ha JiiTepy «By,
a imenma — wHa Jitepy «K», moTpioHO BBecTu mya mossa [lpi3suiie ymoBy B¥,
a gjad moada Ima — K%,

V mmkHiN vyacTuHi BikHa € BRaagku Lykatn i A6o. Briagka A6o mpusHa-
YyeHa OJIS BBeIEeHHA NOAATKOBUX YMOB (PiibTpyBaHHA. ¥ PAIKY BBOASATH YMOBH,
sAKi OyayTh 3B’s13aHi 3 momepegHiMm ymoBamu ormepairieo A6o (OR — a6o).

9 I_U;06 OKpiM yuHiB, 3a3HAUEHMUX y IOIMEPeIHiX yMOBax, BimibpaTu Iie i yUHiB,

3 mpisBumieM Ha OyKBY «II», 2003 poKy HapoOI:KeHHS, HOTPiOHO Ha BKJIAM-

mi A6o BBectu muis mosst [pisBuwe ymoBy M* i mmst moms PikHap — 2003.

3’ABUTHCA I1e OfHA BKJAaAKa AOO i T. A., I1T0 TO3BOJISE YCKJIATHIOBATA YMOBU

TIOIITYKY.

SAx ymoBu QigbTPYyBaHHS MOYKHA BBOOUTH BHUPA3U 3 BUKOPUCTAHHSAM OIIe-
pariii: < (menme), > (6isbire), <> (ue mopiBuioe), AND (i), OR (a60), NOT (ui;
Bimmimumii Bin BKasamoro). Tak, mas omep:KaHHA MOIEPEeTHLOTO PE3YJIbTaTy
MOJKHA Ha BKJAAIi 3HanTu ajda moJsa PikHap yBectu Bupas 2002 OR 2003.

s sactocyBaHHA (igbTpa 3a HOBUMHU abo
BifipefaroBaHMMM YMOBAMMU CJIiJi HATUCHYTH KHOIKY o]«

Aopatkoso (pI/IC. 23°9)‘ . . . 3acTocyBatu GinbTP/COPTYBaHHS
IITo6 crkacyBaTu mifo (isbTpa I modbaumTu BCi Puc. 23.9

samucu TabIuIi, TOTPIGHO HATUCHYTH KHONKY T .

CrBopeHi (inbTpu 30epiraroThcs aBTOMATHYHO IIiJ] Yac 30epesKeHHsA Tab-
auti. Y pasi IOBTOPHOTO BiAKPUTTS TaOnuIli 30epe:keHuil (PiJbTP € IMOTOUHUM
i Moske OyTM BUKJIMKAHUI KOMaHIO0I0 3acTocyBath $inbTp. SIKIO CTBOPIOETHCSA
HOBUU (PinbTp, BiH 3amMiHse QiabTp, AKUM OyJsio 30epesKeHO 3 TaOJIUIIEI0.

- MutaHHA A/nA camonepesipku

1. $§xi Bumm @insTpiB 3acTrocoByiors v BI[?

. fx BumamutTu QinbTp, AKUi 30epiraeThbcsa 3 TAOIUIIEIO?

. $Ix BUKOHyeThCA BiAOIp MaHUX 3a BUAIJIEHUM 3pa3KOM?

Ax cxacyBaru gmiro ¢inbrpa? K mMOHOBUTU #Or0 mir0?

Axi xii moTpi6bHO BUKOHATH IJis CTBOPEHHA (iabTpa 3a (popmoro?
fAx sbepertu crBOpeHuit GiabTP?

oOuVAWN

Bnpasa 23

m PP Buxonaru QiabTPYBaHHS HAHWX 34 3PA3KOM i 3 (ijbTpoM 3a (popMoro.

1) 3aBanTtaxTe i3 BaacHol manku B[ Knac.
2) VY rabauri YCniwHiCTb BUKOHANTE (DIIBTPYBAaHHA 32 BUAIJIEHUM BJIACHUM
TIPi3BUILEM.
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Po3pin 3. Cuctemun KepyBaHHA 6a3amu AaHuUX }

3) [HomoBHITH TAbGJUII0 YYHi, 11100 y Hiii Oyam ABa-TpU 3allKCHU 3 IIPis-
BUIIIaMH, III0 MOYMHAIOTHCA 3 Jitepu «K», Ta iMeHamwm, 1110 3aKiHUY-
IOThbCS JliTepaMu «isi» (HampukJanm, Mapia, Hagmia, Jlimisa), a Takosx
IBa-TPU IIPi3BUINA i3 3aKiHUEHHAM «EeHKO», PiK HapomxeHHs — 2003.

4) Ouwncrits yci Qinbrpu. IlpoBenits (iabTpyBaHHA 3amuciB TAOAUIN 3a
nJoriomMororo (GisibTpa 3a (OopMOI0 3 YMOBOIO: ITPi3BUIIE ITOYMHAETHCH
3 jitepu «K», iM’a 3axkiHUyeThCA JiTepamMu «is».

5) IlpoBexiTh (isbTpyBaHHA 3amuciB TaOIUIII 3a AOIOMOTOI0 (ijabTpa
3a (hOpMOIO 3 YMOBOIO: IIPi3BHUIIE 3aKiHUYEThCA Ha «EeHKO», PiK Ha-
pomxenns — 2003.

6) Hanamryiite QiabTp Tak, 100 BUOpaTu pasoM yci 3ammcu, 3ragami
B nyHKTax 4 i 5. 3aBepiriTe poboTy 3 mporpamoio Access.

24, 3anutn Ha BUGIpKY AaHMX

ITory:xuHUM 3acoboM BifmOOpy AaHUX € 3anum. BiH mo3Bojisde 3mificHIOBATH
Bimbip maHuUX, 10 30epiraroThCcs B PisHUX TAOIUIIAX, 3a 3aJaHUMU YMOBAMMU.

Y pasi BiZKpuTTA 3anIUTy Ha eKpaHi BigoOpaskaerbcsa Tabauisd. Ha Bif-
MiHy Big Tabauii samuT He MicTuUTh JaHUX. BiH 36epirae Jyimine omuc mpaBuJa,
3a axuM i3 BIl moxxkHa orpmmaru meBHi mani. Ilim yac BigKpwuBaHHA 3aIIUTY
BimOyBaeTLCA IOIIYK HAHUX Y TAOJIUIIAX STiZHO 3 IIMM IPABUJIOM, a Pe3yJIb-
TaTHU IOIIYKY BUBOAATHLCA Y BUIVIALL TAOJUILL.

DinpTp mie B Mexxax TabJuIli, A AKOI MOT0 CTBOPEHO, a 3aIlUT MOKe
oIIpaIboByBaTH KiJibKa 3B’sI3aHUX 00’€KTiB (TAbJUIlb, 3alUTiB) OJHOUYACHO.

CTBOpPEHHSA MPOCTOro 3anuTty

CrBopuTu 3amuT y cepemoBuilli Access Mo:KHa 3a gormomoror Manctpa
3anuTiB ab6o KoHcTpykTopa 3anutiB. OctanHi# cmoci6 € 6isbin yHiBepcaJIbLHUM.
IITo6 cTBOPUTH MPOCTHUI 3AIMMUT 3a JOIIOMOI'0I0 KOHCTpYKTOpa 3anuTiB, CJIix:

o—
1) Bigxpurtu BrIagxy CTBOPEHHA % i BuOpaTu KomMaHLy KOHCTpyKTOp
3anuTiB — BigKpueThca BiKHO BigobpakeHHs Tabnuui;
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§ 24. 3anutu Ha BMGIpKY AaHuX

2) mociaimoBuo BuOpaTu Tabuauiti (MNpeametu, YcniwHicTb, YUHi) i BBecTH ix
y 3aIMUT HATUCKAHHAM KHomku [dopatu;

3) sakpuTu BiKHO — Bropi y BikHiI KoHcTpykTopa 3anuTiB (Cxema maHux
3anuTy) 3’ABJATHCA CIIMCKU IOJiB JomaHUX Tabauib (puc. 24.1).
@%nmm \

MNpeometn YcniwHictb Y4Hi
* * *
1 . 1
g Koalpen ¥ KogOuiHkn 2/— ) KoquHﬂ
Hasgallpen KoaYuHhsa MpisBuiye
Yunteno ad Koalpeg Ima
OuiHka Appeca
HataHap
[« ]
Mone:
Tabnuuysa:
CopTyBaHHsA:
BinobpareHHs: ] ] [m] [m]
KpuTepii:
Ab6o:
Puc. 24.1
Humxua vacTuHa BiKHa — bnaHk 3a-
nuty. ¥ samnuci lMone cxaixm yBectu imeHa
OJIiB, AKi IMOBMHHA MAaTH MiJICYMKOBa Ta- fone .
3 v
u noTpibHi TIOIIT HUX:
(i 11{1 a00 TOTPiOHI mJIA HOITYKY Oa Tabruus:  [ER—

) YV PAARY ﬂ(?ne KJIAIHYTU KHOII- CopTysanhs:  |Mpeamer.Konllpen
Ky v — BIOKPUETHCA CIIMCOK Bino6paxeHHs: |MpegmeTn.Haseallpen
MOJIiB BUOPAHUX [AJIA 3aIUTY Kputepii:  |MpeameTn.yuntens
rabauns (puc. 24.2); Abo: yCI‘I?LUH?CTb.* '

2) KJaIHyTH Ha3BYy IOTPiOHOTO II0- yeniHictb. KoaOUiHkm

, . YcniwHicTb.MpizBuie
J — BOHA 3’ABUTHCA Y KJITHH- Yeniwmicts.Hassallpen
i, HHUKUYe 3’ABUTHLCA Ha3Ba Tab- YeniwHictb.OuiHKa
JNIi, KA HaJEeKUTH Iie IIoJe YuHi*
(3a morpebu y pagky CopTyBaHHA YuHi.KopYuna
YuHi.lpi3suwe
MOJKHA BUOpaTH BUJI YIIOPAAKY- Varilva
BaHHA). Y pAAKY BignobpakeHHs: Yani.Anpeca
aBTOMATHYHO BCTAHOBUTBLCS ITpa- Yuui.lataHap
mopenpb (AKIIO MOro 3HATH, BMICT
penp (AKIL ’ Puc. 24.2

OIS He BUBOSUTHMETHCA B IIij-
CYMKOBi#i Tabuiri);
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3) TmepelTH B HACTyHOHe II0Jie, e TIOBTOPUTH TaKi cami mii myisa HacTym-
HOTro moJsa (Ha puc. 24.3 mocimoBHO BBemeHO moJjsa [lpisBuwe, Ima,
Hasgallpen, OuiHka);

4) mnepetitu Ha BKJanKy KOHCTPYKTOP, 1106 y BikHI 3anuTy 0ysja0 BUIHO
maHeJIb iIHCTPYMEHTIB.

Mone: | MNpi3Buile Ima HasBallpep OuiHKa
Tabnuusa: | YuHi YuHi MpepmeTtn YcniwHictb
CopTyBaHHA: | 3a 3pOCTaHHAM M
Bino6pakeHHsA: |Zl [Z[ [Zl |Zl
Kputepii:
A6o:
Puc. 24.3

A BUJIydeHHS IIOJIA i3 3aIUTy HOT0 JOCTATHLBO BUILIUTH (KJIAIHYTH
HaJ HUM IIiCJA IIOABU CTPiIKHT *) i marucuyTtu KJasimry Delete.

3anycK i 36epexXeHHA 3anuTy

A 3amycKy 3amuTy, TOOTO MOTO BiIKPUTTS B PeKUMi TabauIli, moTpioHo

HATHUCHYTU KHOIIKY 3anycK 5 * Ha cTpiumi abo mepeBecTu 3anuT y [logaHHA
anyck

Tabnuui HaTMCKaHHAM KHOIKU Burnag .

A Burnsag .
Ilicaa IIbOT'O KHOIIKa BI/IFJ'IH,D, IIePEeTBOPUTHCA HA KHOIIKY, HATHMCKAHHA AKOl

IPUBOJIUTEL A0 IIOBEPHEHHS B PEXKHM KOHCTpyKTopa. IloueproBe HaTucKaHHSA
MUX KHOIIOK Ja€ MOJKJIMBICTH OIEPATHBHO IIePeridgaTH pPe3yabTaTi BUKOHAH-
HA 3a0uTy. ¥ HAIIOMY BUIIAAKY Pe3yJbTaTOM BUKOHAHHS 3alIUTy € TAOJaMILAd,
HaBeleHa Ha puc. 24.4.

@ 3anutl \

MpisBue w Ima w| Hasgallpeg w OuiHka w
BacunumHa AniHa IHpopmaTrKa 9
BacunuiwmHa AniHa leomeTpisa 8
BacunuinHa AniHa Disnka 7
Bnaciok Bnagncnas [eomeTpia 10
Tynuin OmnTtpo Anrebpa 9
HemigoBa OnekcaHpgpa [eomeTpina 1"
HOemunaosa OnekcaHgpa Ximis 8
Honrept PomaH Anrebpa 10

Puc. 24.4
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§ 24. 3anutu Ha BMGIpKY AaHuX

3BepHITL yBary Ha Te, IO 3aOUT

cOpMOBaHO i3 BUKOPHUCTAHHSAM JAHUX 36epexeHHs 7 X
i3 TpbOx 3B’sA3aHUMX TAOGAUIH: Y4Hi, [pen- IM'a 3anuTy:
MeTV i YcnilwHicTb. Kypran |

A 30epeskeHHA 3a0UTy ITPOIIOHY-
eTbcsa HasBa 3anuTl, 3amicTb AKOI cJaif
yBecTu mnoTpiObHY Ha3By (TyT KypHan)

OK || CkacyBatu |

Puc. 24.5

i marucaytu KHOnKy OK (puc. 24.5).

3anuT i3 napameTpamu

3anuT i3 mapameTpaMu HaZae KOPUCTYBady AOMATKOBI MoskjauBocti. Ha-
TIPUKJIaJ, Iepel] BUKOHAHHAM 3alUTy MOKHA BBECTHU IIPi3BUIIE, 3a AKUM Oyae
3MiMCHEHO ITOMAJIBINNI IIOIIYK.

(1) CTBOpMMO BamuT i3 IMapaMeTpaMu.

1

2)

A mboro morpidHo:

BIIKPUTY HAaABHUI 3alUT y PEXXUMi KOHCTPYKTOpa; y bnaHk 3anuty
B moTpiOHOMY moJii B paAaKy Kputepii BBecTH TeKCT y KBaJpaTHUX
nyskkax (mampukian, y moui [pisBrwe B 3ammci Kputepii 3anmucatn
[BBepiTb npisBuLlel]);

YMoOBHY Bifj0OpY MOXKHA BCTAHOBJIIOBATHU 32 MACKOIO, KiJTbKOMAa MOJAMU
(mampurian, lNpizeuwe ta ImA) abo Joriunoio omepariiero A6o;
BIIKPUTY 3aIINT, HATUCHYBIIIM KHOUKY 3amnyck;

y JiaJIoroBOMY BiKHi, III0 3’IBUTBCS, YBEeCTU 3HAUEHHs IIapaMeTpa
(manpurian, Jonrept) i HatucayTn KHOONKy OK — mimcymkoBa Tab-
JUIA MICTUTHMe 3alNcCHU, AKi BiAIIOBifailoTh 3aJaHUM IlapaMeTpam
(puc. 24.6).

J MpisBuwe w Ima w| HasBallpeg v OuiHka w
|| Boarept PomaH Qi3uka 9
[Jonrept Poman Anre6pa 9
Honrept PomaH Anrebpa 7
Honrept PomaH [eomeTpin 9
Jonrept PomaH Anre6pa 5
Honrept PomaH Anrebpa 10
Puc. 24.6

IITo6 ckacyBaTu BBeAe€HHS IMapaMeTpiB, HOTPiOHO B PeKUMi KOHCTPYKTOPA
OUYUCTUTH PAAKM 3 Kpurepiamu Kputepil.
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- MuTaHHA AAA camonepeBipku
1. Iy 90ro BUKOPUCTOBYIOTHCSA 3aNIUTH?

2. Ywuwm sanuTy BiApisHAOTHCA Bim (inbTpis?
[ ] 3. SdAx cTBOpUTH HpPOCTUH 3amUT?
4. $Ixi KOMaHAW CJIYKATh OJIA BiIKPUTTSA CTBOPEHOI'O 3aIuTy?
5. fx sbepertu 3anut i3 moTpidbHMM iMeHem?
6. $§Ix cTBOPHOIOTH 3aIUT i3 mapameTpamu?
@) Bnpasa 24

i
L - 1) BasaHTaKTe i3 BIACHOI IAIKU Bl Knac.
2) Y rabauiio YcniwHictb micaa Haseallpep momaiiTe mosie Jata (Tum —
[ata/uac, dopmart moass — KopoTkuin dopmaT gatv, o00B’sI3BKOBE 3a 3pas-
KoM (puc. 24.7)).

Homatm HOBe 10JIe, AOIIOBHUTU TAOJIUITIO, CTBOPUTU TPOCTHUU 3aIINT.

B Yeniwnicts \

KoaOuiHKkn w MpizBuwe w | Hasgallpeaw OuiHKa w Oata w
1| Donrept Di3nka 9 20.03.2019
2 | lemmnpoBa leomeTpin 7 21.03.2019
3 | Bnactok leomeTpisn 10 21.03.2019
4 | Bnactok Ximia 7 22.03.2019
5 | Demunposa Ximis 10 21.03.2019
6 | KyumaH Anre6pa 10 19.03.2019
Puc. 24.7

3) Komaugoro KonioBaT — BcTaBuTn momosBHITH Tabauifo mgo 20 sanucis
(mpisBuIna i mpegmMeTn 3aJIUINUTU 0e3 3MiH, JATH Ta OI[IHKM 3aMiHIiTh
HOBUMHU 3HAUEHHSIMU).

4) CTBOpPITH V PEKUMi KOHCTPYKTOpPa HPOCTHUH 3amuT Ha 0asi Tadbauib
YuHi, Mpegmetn, YcniwHictb. BHeciTs y Omank samuty moss [1pissuile,
Ima (o6mpBa mosnsa 3 Tabsmii Yui), Hasgallpen (i3 Tabawuii Mpegmetn),
OuiHka (i3 TabmauIi YcniwHicTb).

5) 3amycTiTh 3anuT, HeperyIgHLTe Pe3yIbTaT i 30eperkiTs i3 HagBoio MKypHan.

6) [IomaiiTe m0 3alUTy KPUTEPill Ajs Bimbopy OIiHOK, OGiabIInx HiK 6.
ITepeBipTe pobory 3anuty. 3akpuiiTe mporpamy Access.

Komn’toTepHe TecTyBaHHA

BuxkomnaiiTe TectoBe 3aBHaHHA 24 i3 aBTOMATUUYHOIO
IIepeBipKoI0 pesyabTaTy Ha cairti interactive.ranok.com.ua

140



<

§ 25. O6uncneHHa B 3anuTax

25, O6uncaenns B 3anuTax

Posrianemo Ha mpUKJIazax CTBOPEHHA 3aMUTy: PO KiJBKICTH OI[iHOK;
Ias 0o0YMCIeHHs cepegHBbOro 0ajy; AJid BigOOpy OIiHOK BHCOKOI'O PiBHA.

1)
2)
3)

4)

5)

6)

@ KinbKicTb \ Moka3atn abo cxoBatu ‘ \;

CTBOPMMO 3aIIUT MPO KiJBKICTh OIiHOK, OTPHUMAHUX KOMKHUM YyUYHEM
3 KOKHOTO mpeamety. [y 1mporo moTpibHO:

=
Bigkpurtu Bxaanky CTBOPEHHA % i BubGparu xKoMaHy KOHCTpyKTOp

3anuTiB — BigKpueThesa BiKHO BigoOpakeHHs Tabnuui;

mopatu moTpiOHI Tabauii (tyTt [MpeameTn, YcniwHicTb, YUHi), saxpuTu
BikHO BinobparkeHHA Tabnuui;

y bnaHk 3anuty mocaifjoBHO BBecTH Ha3BU IMOJIB (TyT YuHi.llpi3BuLle;
YuHi.Ima, MNpeametn.Ha3zgallpea; YcniwHicTb.OuiHKa);

Ha CTpiumi HATUCHYTH KHOUKY [liacymKu z — y OJIaHKY B3amutry
3’ABUTHCA HOBUI DAmOK [ligcymoK 3i sHaueHHAM [pynyBaHHA 3a AJdA
BCiX IOJiB;

y mouti OuiHKka BizxkpuTu crmcok [lincymok i Bubpatu B HboMY KinbKicTb
(Count) — 1me ¢QyHKIOiA A4 migpaxyHKY KiJIBKOCTi 3amucis;
BUKOHATU 3aIUT i BIIEBHUTUCS, IO B IIiACYMKOBiHl TaOJUIL I KOXK-
HOT'O YYHSA BU3SHAYAETHCA KiJBKICTH BCiX Omep:KaHMX HUM OIIiHOK.
IIromy mousto Oyzme aBromaruyHo HamaHo im’ss Count_OuiHka (puc. 25.1);
100 3MiHMTH 3aIIPOIOHOBAHY HA3BY II0JIA, MOTPIOHO IMEPENTH B PEIKUM
KOHCTPYKTOpPA, BUAIIUTKU B OJaHKY 3anuTy moJe OuiHKa i HaTuCHYTH

KHOIIKY APKyLl BNacTMBOCTEN Ha cTpiumi (puc. 25.2);

- =
= ApKyLl BlacTMBoCTEN

. ImeHa Tabnuub
MapameTtpu

MpisBuile w Ima  w|Hasgallpen w| Count_OuiHka w

ApkyLl BractTusocTen
Tun BugineHoro enemenTy. BnactusocTi nons

fynuii Amurpo Anre6pa 1 " 3aranbHi [igcTaHoBKa

HemnpoBa | OnekcaHppa | leomeTpia 2 Onuc
o Dopmar nons DikcoBaHui
emugoBa | Onekcangpa | Ximia 1
A A aly Yncno aecaTkoBmx 3Hakis |0
Honrept PomaH Anre6pa 3 Macka BBeaeHHs
Mignnc KinbKicTb OLiHOK
Puc. 25.1 Puc. 25.2

7) 'y BiKHI 3aranbHi, 110 BigKpumeTbcs, y 3ammci lliannc ysecTu HOBY

Ha3By (TyT KinbKicTb OLIHOK);
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Po3pin 3. Cuctemun KepyBaHHA 6a3amu AaHuUX }

8)

9)

1)

2)

3)

4)

5)

BUKOHATHU B3aIlUT, MO0 IIEPECBiTUMTHCSA, IO IOJIe MAa€ IMOMHO BCTa-
HOBJIEHY HAa3BY;
30eperT 3amUT i3 MOTPIOHUM iMeHeM (MampuKJIazd, KinbkicTb).

BigkpuTu 3anuT (Hampukjaam, KinbKicTb), mepeiiTu B PesKUM KOHCTPYK-
Topa, moxatu B bnaHky 3anuTy 1mie ogme moJsie OUiHKa; AKIO HeMae Psaf-
ka [ligcymok, Ha cTpiulli HATHMCHYTHU BiAIIOBiHY KHOIKY;

B ocmarHbomy moni OuiHka BizkpuTu crnucok [ligcymok i BubOpartu
CepegHe (Avg) — ODYHKIIiIIO JJid HMigpaXyHKY CepegHbOI0 3HAUEHHS;
HATHUCHYTU KHOUIKY ApKYyLl BacTMBOCTEN; Vv BikHI ApKyLl BacTMBOCTEN
yBectu: Qopmat — QikcoBaHui, KinbkicTb 3HakiB nicna komu — 1, Tlig-
nuc — CepepgHin 6an;

3aIyCTUTHU 3aIUT, IIEPEeCBiIUNTUCS, 1[0 I0Je Ma€ BCTAHOBJEHI Ha3BY
i Bmict (puc. 25.3);

MpizBuLle w Ima w| Hasgallpen w | Count_OuiHka w| CepepHiin 6anw
Tynun Omutpo Anre6bpa 1 9,0
HemunpoBa OnekcaHppa [eomeTpin 2 9,5
Hdemnpgosa OnekcaHpgpa Ximin 1 8,0
Honrept PomaH Anre6bpa 3 7,7

Puc. 25.3

30eperTy 3aIluUT 3a AOIMOMOrOI0 KoMaHAu 36epertu fAk.. (imakiime sa-
MiCTh HASIBHOTO 3aIIUINEThCA HOBUI 3AIIUT).

p> BukopuctaHHA KomaHau 36epertu fkK...
I3 komaHzmor0 36eperTu sK... o3HaioMuMocs AokJgagHime. Orixe, TabIUIA,
AKY 30mparoThcA IepeliMeHyBaTH, 3aJuIliacThed y Bikui. [lai:

D
2)

3)

4)

5)
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BigkpuTu BrJIaAKy Daln; KIaHyTH KoMaHAy 36epertn Ak — Ipaso-
py4 3’ABUTHCSA HOBUII BUIVIAM BiKHA;

BuOpaTu 36epert 06'eKT AK — IIPaBo-

pyY 3’IBUTHCS HOBUII BUTJIA[ BiKHA;

KJTAIHYTH KOMAHTY 36epertn Ak — ki L=
3’STBUTHCS BiKHO 36epexeHHs 36epexeHHa ob’ekta "3anuTl" B:

(puc. 25.4); | Cepenre |
Yy BiKHi 3amMicTh TpOIOHOBAHOI Ha- Ak

3BM B3aIUTy BBECTU BJACHY (TyT |3anv|T; |7|
Cepeate); OK || CkacyBatu |
HaTucHyTHu KHONKY OK — y moui Yci

00'€KTV Y 3aTOJIOBKY 3anuUT 3’IBUTH- Puc. 25.4

cs1 HasBa 30eperkeHoro 3aIurTy.
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ﬁ BigMiHHUKM \

J MpisBrwe w | Ima w| Ha3gallpeg v OuiHka w

| PomaH Anre6pa 11

Oemngosa OnekcaHppa Ximin 10

Kyumar Bnagucnas Anre6pa 12

ApolieHko Hap'a IHpopmaTnKa 10

BacunuwmnHa AniHa IHbopmaTrKa 1
Puc. 25.5

CropucTaeMocs paHillre CTBOPEHUM 3aIIUTOM, 3HABIIK BCTAHOBJIEHI YMOBU
BifiOOpPY 1 BCTAHOBUBINIM HOBY yYMOBY >9 nmisa mossa OuiHka. Ilns mporo corifm:

1)

2)
3)
4)

BigKpuTH 3anuT (Hanpukjaaz, KypHan) y peskuMi KOHCTPYKTOpa; 3HA-
TH BCi YMOBHU Bif0Opy, SKIIO BOHU €}

y croBruuky OuiHKa B mose Kputepii BBecTu ymMoBYy >9;

3aIyCTUTHU 3aIlUT, YIEBHUTHUCA B NPAaBUJIBHOCTI 1100 pobOTH;

3a IOIOMOIo0 KoMaHmu 36epertu fK.. 30epertTu 3amuT i3 HOBUM ime-
HeM (HamIpUKJIaL, BioMiHHMKW).

3ara/sbHi BigOMOCTi NPO MOBY CTPYKTYPOBaHUX 3amnuTiB

IITo6 oTpumaTu gmaHi 3 0asu MaHUX, BUKOPHUCTOBYETHCS MOBa CTPYKTY-
poBanux 3amutiB (SQL) — KomI’foTepHa MOBa, IO HaraAye aHIIIHCLKY, aJe
BUKOPUCTOBYEThCS B mporpamax B]I.

Moy SQL BakJImMBO 3HaATH, 00 camMe HEI BUKOHYIOTHCSA BCi 3amuTu
B Access. Posyminnasa npunnuniB po6otu SQL momomarae CTBOPIOBATH CKJIATHIIIi
3aIUTH, a TAKOMK IIOJIETIIIYe BUIPaBJE€HHS B3alHUTIiB, IKi IIOBepPTAOTHL HeIpa-
BUJbHI pe3yJbTaTH.

SQL mae 3mory mpaifoBaTH 3 HabopamMu (axTiB i 3B’A3KaMU MiK HUMMU.
ITomibHo M0 GaraThox KoMIr'ioTepHHX MOB SQL — Iie MisKHapOmHUII CTAaHIAPT,
BU3HAHUI opraHaMm craummaprtusarllii, Takumu Ak ISO i ANSI.

@) MNutaHHa anA camonepesipKu

1.

oupArWN

SK MOKHa CTBOPUTHU 3AIUT IIPO YCIIIIIHICTh YUYHIB?
fAxe mpusuauennsa mae ¢yHKIia Count(KinbkicTb)?
fAx mpoBecTu o0umcCIIeHHSA cepegHbOro Oaja?

SIke mpusHaueHHa kKomaHaU 36epertv fK..?

fAxre mpusnHauenHsa mae ¢dyuruia Avg(CepeaHe)?

dAx crBopuTH 3amuT AJA Bigbopy BigMiHHEX OIiHOK?
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@) Bnpasa 25

1)
2)

3)

4)
5)

6)

CTBOpUTH 3aIIUTH IPO KiJbKIiCTh OI[iHOK, OTPUMAHUX YUHSIMH, CEPEN-
Hilf Ta HaWBUINMUHA 0aJIyd YCIIiIITHOCTI.

Iz BiacHoi manmku 3aBanTaskTe Bl Knac.

CTBOPiITHP HOBUII 3aIIUT IIPO KIJBKICTh OIIiHOK, OAEP:KAHUX KOMKHUM
yuHeM. 3alyCTiTh 3aIIuT, 30epesKiTh iioro 3 imemem KinbKicTb.
Bigkpuiite sanut KinbKicTb, momaiiTe HoBe mojie OuiHKa i cTBOPITH 3a-
OUT OJis1 OOUMCJIEHHsSI cepeaHboro OaJia. 3amycTiTh 3aluT.
Komamporo 36epertn sk... 30epekiTs 3anuT 3 imenem CepefHe.
Bigxpuiite sanut »KypHan, cTBOpPiTh 3anuUT IJid BigOOPY OIiHOK, 0ijb-
mux HiK 9. 3amycriTs 3anur.

Komaupgoro 36epertn fk.. 30epe:xiTs sanut 3 imemem BiamiHHuKM. 3a-
KpuiiTe rporpamy Access.

(i’ Komn’loTepHe TecTyBaHHA
. Buxonaiite TecroBe saBmaHHA 25 i3 aBTOMATHYHOIO

®
W IepeBipKOIO pesysIbTaTy Ha caiiTi interactive.ranok.com.ua

B"

P> MpakTuyHa pobota 4. CTBOpEeHHA Ta OMNpauloBaHHA Tabauub

MpakTuyHi po60TH

6a3su gaHux

3aBAaHHA: ctBOpuTHU 6asy maHux Lkona 3 Tabautavu Knacu, YuHi, MNMpegmeTtn

i YcniwHicTb Ha mpUKJIaLi CBOr0 HaBUAJBHOTO 3aKJjaay. BukoHaTu
OiICTAHOBKY YHCJIOBUX KOMiB TEeKCTOBUMU TAaHUMM.

P> MpakTnyHa pob6ota 5. PinbTpyBaHHA AaHuX. CTBOPEHHA 3anuTIB

y 6asi gaHux

3aBAaHHA: BUKOPUCTOBYIOUn 0ady maHux LUKona, cTBOpeHY B NpPaKTUYHIiN
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pob6ori 4, BuKoHaTu (iabTpyBanHa manux. CTBopuTH i 30epertu
MIPOCTUH 3aIlUT, 3allUTU Ha BUOIPKY 3a 3aJlaHUMMN KPUTEPiaAMU
BimOopy.
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MOBTOPKOEMO

3 ypokiB iHopMaTHMKY BU 3HAETE, IO MYJbmuime-
dia — 1e ToeTHAHHSA Pi3HUX CIIOCOO0IB IIOAAHHS MOBiIOM-
JeHb Ta BUKOPUCTAHHA PIBHMUX IIPUCTPOIB IJA 1X Bif-
TBOpPeHHA. [ BBeleHHA B KOMII'IOTE€D MYJbTUMENiAHNX
IaHUX [0 HBOTO NPUENHYIOTH TaKi 306HIWHI npucmpoi,
AK MiKpo()OH, CKaHep, BigjeoKkamMepa Ta iH., 11 BUBEIEH-
Hs — MOHITOpP, IIPOEKTOp, HABYIITHWUKU, ITPUHTED Ta iH.

MynbsTuMeniiai marepiaiz MOKHA PO3MIIITyBaTH He
JIUIIe Ha JIOKAJhbHOMY KOMII'IOTEPi, a i y Mepe:xki InTep-
HeT. SIK Bimomo, HaWmOMyJaApHIiIMuUM cepBicom IHTEpHE-
1ty € Beecgimns nasymuna (WWW — World Wide Web),
0 MiCTHUTH MOKYMEHTH, IIOB’A3aHi TrimeprocuJaHHAMU.
Taki MOKyMeHTU Ha3WBAIOTH 2inepmexcmosumu.

Hna Toro 100 OoTpUMATHU TillEPTEKCT, OO HBOTO
caig momatu posmiTky moBoio HTML (HyperText Markup
Language — mMoBa PO3MITKHU TilepTeKCTy) y BUIVIALL
mo3HauOK — mezig. 1l posmiTKa BUBHAUYa€ He JIUIIE
HaABHICTH TriIllepriocuJiaHb, a ¥ BUIVIAA OOKYMEHTA.

IITo Take mynabTuUMenia?
fxe obnagHaHHA TOTPiOHE AJA pPobOTH

3 MYJbTUMEIiMHUMU MaTepiajgamMu? Q

Y uomy moJisgrae ocobJMBICTH rimeprexkcTy? 7

SIK mepeTBOPUTU TEKCTOBUI JOKYMEHT Ha j %

rimeprexkcroBuii? g
|

IITo Take HTML? ]

CyyacHul catim 30e6i1bwo2o € My1bMUMEOIIHUM OOKYMEHMOM.
Onanysaswiu mamepian po30iny, 8u Hag4umeca onpauybo8ysamu
MynemumeditiHi Mamepianu, po3miulysamu ix Ha caimax, a Maxkox
niompumysamu i npocysamu e/acHi catimu 8 IHmepHemi. }
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26. CTBOPEHHA U aAgMiHICTPYBaHHA cauTa.
Cuctemun KepyBaHHA BMICTOM
ANA Beb-pecypcis

CrpimMKe 30iibIlTeHHA 00CATIB iH(MOpMAIlii cOPUSAIO CTBOPEHHIO BCECBIT-
HbOTO (200 TyI00aaBbHOr0) iH(QopMaIlliiiHoro npocropy. HeBig’eMHOIO Ta BasKJu-
BOIO CKJIAJIOBOIO ITHOT'O IpOCTOpPy € Mepeska IHTepuer. Poamimieni B IHTepHeTi
caliTi yTBOPIOIOTH BcecBiTHIO IMaByTHMHY — BeJIMUe3HE CXOBUINe iHpopMmaliii,
JIOCTYIIHOI MiJIbIIOHAM KOPUCTYBaUiB.

@ Cant, abo BebG-canT (Bim amri. web — Meperka, site — Micie; miciie
B MepeiKi) — Ile CYKyIHiCTh Be0-CTOPiHOK, MOB’A3aHUX CIIiJIbHOIO
TEMOIO U AOCTYIHUX IiJi OTHUM JTOMEHHUM iMeHEeM.

Ha BigMiHy Big 3BMUYafiHOTO TEKCTY, IO MAae€ JiHIHHY CTPYKTYpy, BeO-
CTOPiHKM MiCTATh IOCUJAHHS HaA iHIMI JOKYMEHTH, YTBOPIOIOUN MEPEKEBY
cTpyKTypy — rimeprerkcrt. lleit Tepmin yBiB B imopmaruky B 1963 pori
amepukaHcbKuil yueHuii Teomop HenbcoH, mioHep iH(popMaliliHIX TEXHOJOTIH.

Etanu po3pobku cairta

CaiT € pisHOBUIOM eJIeKTpoHHOI myoOsaikarii. I'osmoBHe, 110 BiApisHse
caiiT, — moTpeba B IIOHAJILIIIOMY PO3BUTKY, TeXHiuHiil Ta iH(popmarmiiiHii mizg-
TpuMIli. 3BUYAHO, KOMKEH CAUT Mae cBOi ocobsmBocTi. Ta mompu 1e OCHOBHi
eTamu PO3POOKU OyIb-SIKOT0 caiiTa MPUOJM3HO OJHAKOBI.

P> 1. MapkeTuHrosi gocsigxeHHs Ta BUGIp Temu
P> 2. MaaHyBaHHA CTPYKTYpM caiiTa

P> 3. Pospo6ka gusaiiny caiita

P> 4. KoHcTpyloBaHHA caiiTa

IcHye KinbKa CIOCOOIB KOHCTPYIOBAHHS caiiTa:

°* BJACHOpPYYHa poO3po0Ka, IO mependauae BOJOLiHHsS MoBor HTML
i JeaKuMU iHIITIMM TeXHOJOTisaMU;

°* BUKOPHCTAHHSA CHUCTEMHU KepyBaHHSA BMiCTOM, fAKa 3aBAHTAKYETHCSI Ha
cepBep, HaJaHUHN XOCTUHT-IIPOBAMIEpOM;

* BUKOPHUCTAHHSA XOCTHUHI'Y 3 CHCTEMOIO KepyBaHHS BMiCTOM i roToBUX
1a0JIOHIB TOIITO.

Bubip croco0y KOHCTPYIOBaHHSI 3aJIeXKUTH BiJ 0araThbox UYMHHUKIB: MeTU

CTBOPEHHS caiTa, (DaX0BOro CKJIALy KOMaHIM, IKa HOro CTBOPIOE, OIOMIKETy Ta iH.
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P> 5. HanoBHeHHs caiiTa BMiCTOM (KOHTEHTOM)
P> 6. TectyBaHHA caiiTa
> 7. 0I'Iy6/'|iKyBaHHﬂ caiita

KuTh Google, mpusHaUeHO AJA BeIeHHS 6JIOI‘1B. Kopucrysauy
Blogger He moTpiOHi rmmboki 3sHaHHS 3 BeO-po3poOku. IIpairio-
oYM y BikHi Opaysepa, MOKHA poamirmyBatu B [HTepHeTi Biac-
Hi MaTepiaju, OTPUMYBAaTU KOMEHTapi Bif uuTaduiB OJIOTY TOIMO. Puc. 26.1

P> 8. O6cyroByBaHHA caiita

KonekTuBHa po3pobka caitta

CaiiT i3 00MEKEeHOI0 KiJIbKiCTIO CTOPiHOK i HEBEJIMKUM OOCATOM I[1JIKOM
MOJKe POo3poOuTH OmHA JIOAWHA, OCOOJMBO SKIIO aKTUBHUUI PO3BUTOK caiiTa
He mepenbauvaeTbeA. IIpore Haa BeJIMKUMHU caiTamMu 37e0iJbIIOro MIPAaIoTh
KOMAaH/IOI0, PO3HOAIIAIOUN, XTO AKY YACTUHY po6o'r1/1 BUKOHYBAaTHMe.

€ orpeba B pisHUX GaxiBIAX: 3 HATMCAHHA TEKCTY, IIiITOTOBKU rpadivHoro
marepiany (pororpadii, eleMeHTH AUBAaUHY TOINO), IPOEKTYBAHHA CTPYKTYPHU
caiita, Bepcrauus crtopiHok (HTML, texnosoris CSS), BeO-miporpamMyBaHHS
(moBu JavaScript, Python Ta in.), HaoBHeHHsa 0a3u NAaHWUX, TECTYBaHHSI.

Hedaki yuacHUKM KOMaHAU MOXKYTh BUKOHYBaTHU KiibKa (GyHKIiHA. I HaBOa-
KM, 0 OKPeMHuX POOIT MOKYTh 3ajydaTucs Gijbllle HijK OMWMH BUKOHaBerb. Ilic-
JIsT omyOJIiKyBaHHS caiiTa XTOCh MOYKE HPONOBYKUTU POOOTY 3 MOT0 MiATPUMKH.

Be I rpadiuHe HATTOBHEHHS HOTpe6ye TIOCTiTHOTO JOONIpPAIlIOBAHHSA, aliKe
iHdopmaIia mpo HAAXOMKEHHA HOBUX TOBAPiB Mae 3’ABJIATUCA OIEPATUBHO.

CuctemMmn KepyBaHHA BMICTOM caiTa

Bu HaBuMJIMCA KOHCTPYIOBATU CAWTU 3 BUKOPUCTAHHAM OHJIANH-CHUCTEM.
Temep o3HaioMUMOCA 3i cHemiaJpbHUMHU ITpOrpaMaMy — CHUCTEMaMU KepyBaHHA
Bmictom (CKB) (auri. CMS — Content Management System).

® Cucrtema KepyBaHHA BMICTOM — Ile IIPDOTPAMHUI KOMIIJIEKC, SKUU

3a0esmneuye JOCTYII KOPHCTyBada IO pPecypciB caiita (BeO-CTOPiHOK,

o 0asu maHUX Ta iH.) Ta BUKOHAHHSA HAJ HUMHU Pi8HUX omepariiii (3mi-
HIOBAaHHS, BUAAJIEHHA, MOAABAaHHA, 3aXWCT TOIIO).

148



< § 26. CTBOpeHHA i1 aAMiHiCTPyBaHHA canTa. CucTeMn KepyBaHHA BMiCTOM

Icaytors Tucsaui CKB, mio BigpisuaioTcsa ogHa Bim omHOi Habopom 3aco-
0iB, AKi oTPUMYIOTH aAMiHicTpaTop caiiTa Ta KopuctyBaui. IIpukaazamu CKB
€ Moodle, WordPress, Joomla!, MediaWiki, OpenCart, SocialEngine.

Ho ocuoBHux (yHKIii CKB Haje:xarh HaJjaHHA KOpHUCTyBauy iHGOp-
Marnii y 3py4YHOMY OJid BUKOPHUCTAHHS BUIVISAAI, 3aco0iB s imamBimyaabHOI
Ta CIiJIbHOI POOOTH HAJ BMicTOM i AJiA KepyBaHHS HuM (30epiraHHs, 3axXWCT
To110). PosriisiHeMo OCHOBHI 0co0JMBOCTI meAxumx monyiasapHuX BiabHux CKB.

Moodle (auri. Modular Object-Oriented Dynamic I
Learning Environment — wmonynbHe 06’€KTHO-OpieHTOBaHE ([ | | )O
IVHAMiYHe HaBYaJbHE CepeloBUINe) — maTdopMa IJIA CTBO- ' p,),c. 26.2
pPeHHs piBHOMaHITHMX HaBUYAJbLHUX pecypciB (puc. 26.2).

Caiit mpoekTy: https://moodle.org/. Ha crtopiHui https://moodle.net/sites/
index.php?country=UA MoKHa TeperasaHyTU CINCOK YKPaiHCBKUX PecypciB, AKi
rpyuryoorhesa Ha Moodle.

Moodle mosBoJsise BuuTeaaAM i YUYHAM e(EKTHMBHO OpraHi3yBaTU CIiJIbHY
OisJIBHICTE: IJs YYHIB — I1iJIog000OBMH MOCTYH OO0 HaBUYAJbHUX MaTepiajiB
PiBHUX THUIIIB, NEperyisa[ Pe3yJbTaTiB TeCTyBaHH:A, CHiJIKyBaHHA (4aT, GOpyM,
ceMiHap Ta iH.); AJIA BUMTEJNIB — MOJKJIMUBICTH PO3POOJSATH TUCTAHIIINHI Kypcu,
poaMinryBaTu Ta OIIEPATUBHO 3MiHIOBATH HaBUYAJIbHI MaTepiajyiu, CIigKyBaTu
3a MiAJBHICTIO YUYHIB TOMIO.

CKB MediaWiki po3po6JieHo crerianbuo A Bikinegii, mpoTe [:' o "’]

» & {
5 i |

BOHA BUKOPHCTOBYETHCA Ha 0araThox caiiTax, SKi IpaIiolOTh 32

TexHoJoTielo «BiKi» (puc. 26.3). Ha miit maardopmi mobynosa-

HO i caiit camoro mpoekty MediaWiki (https://www.mediawikiorg/ ~MediaWiki
wiki/MediaWiki). Puc. 26.3

Biki-caliT mos3Bojsige KopucTyBauaM JOBiJILHO 3MiHIOBATH 3MiCT
® CTOpiHOK mmim uac ix meperidny y BikHi Opaysepa.

(4 ) Yropi KoxHOI cTopinku Bikinepfii i 0is1 KOXKHOroO Mif3arojoBKa € IIOCUJIAH-
Ha Peparysatun a6o pep. (puc. 26.4). SKimo #oro KJamHyTH, TO CTOPiHKA
mepeiife B pesKuUM pemaryBaHHs. Ilicasa 11boro ciiifi BHECTU BUIpPaBJEHHS
¥ KaanuEyTn KHOomKy Ony6nikyBaTu 3miHW.

CropiHka | O6roBopeHHss  Uuratw  HenepesipeHi sminm = Peparysatw | Peparysatv ko Lle v
IHTepHeT [pea. - peq. kog]

MaTtepian 3 Bikinegii — BinkHOT eHUMENONSAIT.
RO

Puc. 26.4
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VYuiBepcampbuna CKB Joomla! (puc. 26.5) mo3BoJjisie cTBOpIOBaTH Ta AP
OiATPUMYyBaTU HAWPiBHOMAaHITHIINII caliTu: BiJ caiiTiB-BiBUTiBOK /10 Be- tx
JUKUX KOPIOPATHUBHUX CAWTiB, iHTEepHET-MaraswHiB, iHTEPHET-IOPTA- M
JiB Torto. Taka THYYKICTh HOCATAEThCA 3aBAAKM BEJIMKINA KIJIBKOCTL Puc. 26.5
BUOIPKOBUX MOAYJiB, AKi MOKe BHKOPHCTATHA PO3POOHUK caiTa.

AAMiHicTpyBaHHA calTa

Onyo6sikoBauuii caiiT moTpedye aagMiHICTPYBaHHA — IOLAJIBIIOL TEeXHIiUHOI
Ta imdopmariritinoi miaTpumku. Takuit cynposin sxiticHioe adminicmpamop.

AnmimicTpyBaHHA caliTa, mooymoBamoro Ha ocuHoBi CKB, i3 Texmiumoi
TOYKHU 30Dy € MOPiBHAHO MPOCTUM, OCKiJIbKM He MOTpeOye BijJi BUKOHABIA CIIe-
miaapHOI miaroroBku. IluM Moike 3alfimMaTucA HaABiTH BJIACHUK camTa.

Brim, Koo caiiT BifBigye 6araTo KOpHCTyBauiB i € 3acodu s IXHBOTO
cuiskyBauua (hopyM, KOMEHTYBaHHS MaTepiaJiiB, rocTbOBAa KHHUTA TOIIO), TO
MOKe B3HAJOOUTUCS JOIIOMOra Modepamopa, Ha SKOTO IOKJIAJZaeThcs poboTa
3 KOpPHCTYBallbKUM BMicToM (IIOBimoMJIeHHAMHU, (haiijaMu), CTeKeHHS 3a J0-
TPUMaHHAM KOPHCTYBauaMHU KYJIbTYPHU CIHIIKYBaHHS, aBTOPCHKUX IIPaB TOIIIO.

@) MNutaHHA A/nA camonepeBipKu

. Onuiite eranu po3poOKU caiirta.

AKi € cmocobu KOHCTPYIOBaHHSA caiiTa?

Axi gaxiBii 6epyTh yuacTh y po3poOIri caiita?

Axi ocHoBHI QpyHKIii CKB?

Hasgenits npukaagu CKB.

Yum BimpisHsaoTbCS 000B’A3KM aaMiHicTpaTopa i Momeparopa caiita?

oOUVhAWN=

@) Bnpasa 26

ﬁtﬂ% Py CrBopuTtu TeKCTOBHI HOKYMeHT BnpaBa26 muis gopMyBaHHS 3BiTY PO

BHKOHaHHSA BIIPpaBMH.

1) 3uangitre B IHTepHeri caiiT, Ha AKOMY HAJAIOTHCA MHOCJYTU OE3KO-
IIITOBHOT'O XOCTHHTY. SaIUIIIITh ¥ JOKYMEHT aJpecy caiiTa Ta OCHOBHI
XapaKTePUCTUKU XOCTHUHTY (00CAT MMCKOBOTO IIPOCTOPY IJis caiiTa,
HAABHICTHL 0E3KOIIITOBHOTO JOMEHY, HASBHICTH PEKJIaMH TOIIIO0).

2) Ony6raikyiiTe IOBiJOMJIEHHA 3a JOTOMOTOIO cepricy Blogger:

a) sapeecTpyliTecsa Ha caiTi google.com.ua (a6o yBi#igiTh mim cBoim
00JIIKOBUM 3aIIrCOM);

0) mepeiifiTh Ha CTOPiHKY www.blogger.com i cTBOpiTh 60T i3 Ha3BOIO
«Be0-guszaiin»;
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< § 27. MoBa po3miyaHHA rinepTeKCTOBOro JOKYMeHTa

B) CTBOPITH MOBifoMJieHHA Ha Temy «CTBOpeHHA Ta aAMiHiICTpyBaHHA
caita. Pedekcisa», y AKOMY HAIHUIIITh YOTHUPU-UIICTh PEUEHDb IIPO
Te, IO BU AisHaAJWCA 3 Marepiasy maparpada;

) HaJINLIITHL MOCWJIAHHS HA CTOPiHKY 3 IIOBiJOMJIEHHAM Ha aapecwu
OIHOKJIACHUKIB Ta BUNTEJI.

(I? Komn’totepHe TecTyBaHHA
BukonatiTe TecToBe 3aBHaHHA 26 i3 aBTOMaTUYHOIO

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

2/, Mogsa po3smiyaHHA rinepTeKCcTOBOro
AOKYMEHTa

3 0CHOBaMU MOBU PO3MiYaHHSA TillePTEKCTOBUX NOKYMEHTIB BU 3HANOMUJIN-
ca B 9 xiaci. 3ragaeMo, 10 IPUHINN i1 BUKOPUCTAHHS IIOJISATAa€ B TOMY, IIIO IO
IIPOCTOTO TEKCTY 3a JOIIOMOTOI0 TEKCTOBOTO pelaKTopa HoJaloThCcA MITKU (Teru),
K1 BUBHAUAIOTh CTPYKTYPY, BUIVIA] i IOBEAiIHKY OKPEMUX eJIEMEeHTiB JOKYMeHTa.

Tern Tta aTpubyTn

Teru 3amuCyIOTh y AYysKKaX <> (BHAKU «MeHIIe» i «BijbIirie») MaauMu abo
BEJIMKUMU aHIVIificbKuMU JiTepamu. [loMmunkoBuMu TeraMm Opays3ep HEXTYE.

Hesaxri Term € mapHUMH, TOOTO CKJIAAAIOTHCA 3 BiJKPUBAIOYOTO U 3aKpU-
BAIOUOT'0 TeriB: <em>..</em> — Ter AJid BUJIJIEHHA TEKCTY.

Teru MoOXyTh MaTH aTpubyTH, IO AO3BOJSAIOTH KEPyBaTU BUTJIAIOM J10-
KyMeHTa. ATpubyTy 3anuCyIOTh Y BiIKPUBAIOYOMY TErOBi Iicjsa Ha3BU Tery Ta
BiIOKPEMJIIOIOTH TIponycKaMu (IuB. Aaji Ter meta). AKIimo sHaueHHs aTpubyTa
MiCTUTBH IIPOIIYCKYU, TO HOro OOOB’SISKOBO OEpyTh y JIAIIKU.

TekcT i3 TeraMu MoKe PO3TAIIIOBYBATHCA AOBiJIbHO: po30uBaTHCsA Ha ab3a-
1, BUAIIATHCA BimcTrymamu ToImo. Ilig uac mepernsany B Opaysepi mum Oynae
3HEXTYBaHO, a BUTJIAJ MTOKYMEHTAa BU3HAUATUMETHCA TiJIBKUW TEraMu.

P> Teru CTPYKTYpM AOKyMEHTa

<html> Moyatok kogy HTML

<head>...</head> MoyaToK i 3aKiHY4eHHA 3arofloBKOBOI YaCTUHN JOKYMEHTa
<body>...</body> MoyaToK i 3aKiHYEHHs Tina JOKYMeHTa

</html|> 3akiHuyeHHA Kogy HTML
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Y 3aros0BKOBifi yacTWHI PO3MIMNIyIOTH CIy:KO00BY iH(poOpMAaIio, AKa He
mpusHayeHa [Jisd BUBEJEeHHs B poboyoMy moJIi BiKHa Opaysepa:

<meta charset="utf-8"> | KogyBaHHs, BUKOpuCTaHe Npu 36epekeHHi JoKyMeHTa. MoXnuBi
3HauyeHHA aTpubyTa charset: utf-8, windows-1251 Towo

<title>...</title> Ha3Ba poOKymeHTa, Aika 3'ABMTbCA B 3aronoBKy BikHa 6pay3epa

P> Tern CTPYKTypyBaHHA TEKCTY

Texcr, AKUN YMIIeHO B TiJi HJOKYMEHTa, CTPYKTYPYIOTh 3a IJOIIOMOTOIO
BigmoBigHUX TeriB (maJyii B TaOJIUIAX HaBEIEHO JUIIE YaCTUHY 3 HUX).

<p>..</p> MouaToK i 3aKiHYeHHA ab3aLy. ATpubyT align 3aga€e BUPiIBHIOBAHHSA
pAAKIB ab3auy  MoXe HabyBaTh 3HaueHb: left — 3a niBUM Kpaem,
center — no ueHTpy, right — 3a npaBUM Kpaem

<h1>..</h1> MouaToK i 3aKiHYeHHA 3aronoska 1-ro pisHA. MiATPUMYETbCA 6 PiBHIB
3aronoBKiB

<ub>..</ul> MouaToK i 3aKiHYEHHA MapPKOBAHOIO CMWCKY

<ol>...</ol> MoyaToK i 3aKiHYEHHA HYMEepOBaHOro CrNCKY

<li>...</li> EnemeHT cnncky (MapkoBaHOro Uv HyMepOBaHOrO)

<table>...</table> MouaToK i 3aKiHUeHHA 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 MPUYWHM He IOBMHHA O0OPOOJIATHCA Ta
BUBOAUTHCA y Opaysepi, il BMIIIyIOTh y Ter KomMeHTaps: <!-- ... -->.
P Teru popmaTyBaHHA TEKCTY
®dopmaTyBaHHA TEKCTY MOYKe BUKOHYBATHCA HA IBOX PiBHAX:
* JIOTiYHOMY — DPO3MiTKa IIOKAa3ye, YoMy IIO3HAUYEHO TOH Uy iHImwui ¢par-
MeHT, TOOTO Ky POJIb BiH Bimirpae B TekcTi;

<em>..</em> BUAINEHNI <cite>...</cite> ymTaTta
<strong>...</strong> | oy>ke BUAiNeHUN <code>...</code> NPOrpamHun Kog
* (¢isuuyHOMY — TEru IIPAMO ONUCYHMb 6AACMUE0CMI CUMBOJIIB (Ha-

KpecJIeHHs, PO3Mip, KOJIip TOIo) um abs3allis.

<b>..</b> XKUPHWIA <s>.</s> 3aKpecneHun
<u>..</u> nigKpecneHui <sub>...</sub> nigpAaKoBMN
<i>..</i> KypcuB <sup>...</sup> HaapPAAKOBUI

152



< § 27. MoBa po3miyaHHA rinepTeKCTOBOro JOKYMeHTa

SKm10 mepenbavaeThCAa MONAJIBINNE PO3BUTOK i MiATPUMKA caliTa, TO CJIiI
HaJaTHu mepeBary JiorivuHomMy ¢opmaryBauHo. Ile, 30KpeMa, JacThb MOMKJIUBICTH
aBTOMATM3yBaTU PeTyJspHe 3MiHEHHS NU3alHy camTa.

Posrnssmemo immri Teru. I BcTaBiieHHA 300paskeHb BUKOPHCTOBYIOTH
Ter <img>' <img src="wnax Ta im'a panna" alt="onnc manioHka">

3a UM Terom 6y,21e BUBEJIEHO MAJIIOHOK i3 daiina house.png, mio 3Ha-
XOAUTHCS B MAIMIli iMg, SKa, Y CBOIO Uepry, posTallloBaHa B OMHiN mamiri
3 HTML-moxymenToMm. SKImo 1meit (aiis HemZOCTYIHHI, TO Oyae BUBEIEHO
fioro omuc, To6TO 3HAUeHHsA aTpubyTta alt: Mii 6yanHoK.

TlinmepmocunaHHSA B JOKYMEHT JOAAIOTH 3a JOIOMOI'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 num rerom 6yzme Bimkpuro HTML-moxymenT i3 aiina page2.html, mo
3HAXOAUTHLCA B IAMIl pages, siKa, Yy CBOIO Uepry, po3TallloBaHa B OAHIl
nanni 3 HTML-mokymeHTOM, Y AKOMY 3HAXOAUTHCA IIOCHUJIAHHA.

Axmro arpubyT target BigcyTHilt a6o mae sHauenHs self, To qokymeHT Oyme
BiIKpUTO B TOMYy caMoMy BiKHi Opaysepa. 3HauenHsa blank cupuuwmaNTL Bif-
KPUTTS TOKYMEHTa B HOBOMY BiKHi a00 BKJIAAII.

Posrnanemo mpukaan Bukopuctanaa HTML.

<html>

<head>
<meta charset="utf-8">
<title>LlikaBe nporpamyBaHHA</title>

</head>

<body>
<h1>MoBu nporpamyBaHHA</h1>
<h2>Mackanb</h2>

<p>llackanb — <em>MOBa MporpamyBaHHsA</em>, po3pobneHa ans
HaBYAHHA MPOrpaMyBaHHIO.
<h3>0rnag komaHa</h3>
<table border=1>
<tr><th>komanpa</th><th>pis</th></tr>
<tr><td>ReadlLn</td><td>BBefeHHa paHux</td></tr>
<tr><td>WriteLn</td><td>BuBegeHHa gaHux</td></tr>
<!-- Tyt 6ygyTb onucaHi iHWi KomaHgu -->
</table>
</body>
</html>
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Pepaktopu HTML

Homatu HTML-posMiTKy g0 TeKCTy MOKHA 3a HQOIIOMOI'OI0 OyIb-AKOI'0
TEKCTOBOT'O pegakTopa. AJjie 3pydHille ckopucratucs pemakropamu HTML —
creriajisoBaHUMU pemaKToOpaMu, SAKi MaloTh Taki 3acobu, AK IifcBiuyBaHHSA
Teris, aBTOMaTUUYHE JOJaBaHHs Ta IePeBipKa HASABHOCTI IIApHUX TETiB, CTPYK-
TYpyBaHHA KOAY Ha €KpaHi AJIA MOKpANIeHHA COPUUHATTA TOIIO.

AJAaKTOp oJId l'[l,Z[I‘OTOBRI/I I.[OKYMeHTlB plSHI/IMI/I MOBaMMu IIporpaMyBaHHSA
Ta po3MiTKm, 30kpema i HTML. Caiit mporpamu: https://www.pspad.com/

HatimmBuaine miarorysatm HTML-IOKYMEHT I03BOJAIOTH pemaKkTOpPH, AKi
mparoTs 3a npuuamumomMm WYSIWYG (auria. What You See Is What You Get —
o 6auwuri, Te i orpuMaer). Po6oTa B HUX Haraaye MmiATOTOBKY JAOKyMeHTa 3a
JOIIOMOT'0OI0 TEKCTOBOr'o Iporecopa. Bineiricrs CKB mMaroTh y cBoeMY CKJIani
pemaxTop HTML, MOKJIMBOCTI SAKOT0 3aJje:KaTh Bili KOHKPETHOTO BUIIAIKY.

- MutaHHA AsnAa camonepeBipku

1.

TlosicHiTH, TPUHIIUIT TiIIEPTEKCTOBOI PO3MITKU TEKCTY.

2. OnuImiTh Teru CTPYKTYPH MOKYMEHTa.

3. HagexiTh mpuKJIagM Ta OMUIIITH AiI0 TETiB CTPYKTYPYBAHHSA TEKCTY.
4, TloscHITL 0cOOIUBICTE (popMAaTyBaHHS TEKCTY Ha (hisMUHOMY PiBHI.

5. TIloscuite HTML-posmiTKy, HaBeieHy B IpuUKJaLi 3.

6. SAxi moxkJaMBOCTI HamamTb pemaxTopu HTML?

Bnpasa 27

B

2)

3)

4)

154

CrBoputu HTML-mOKyMeHT i3 TaOaUIEI0 Ta TilepHoCUIaHHSIM.

3’sicyiiTe, KOPUCTYOUNCh [HTEepHETOM, MPU3HAUYEHHS Ta IIOPSA0K BU-
KopucTaHHA B TeroBi table arpmGyrie width, bgcolor Ta background.
CromiroiiTe mosicHeHHsT 1 36epe:xiTh y (aiiai table.txt.

3a [0TIOMOTOI0 TEKCTOBOTO pemakTopa miaroryiite HTML-mokyMeHT
iz reramu ctpykTypu (<html>, <head>, <body>).

HomaiiTe B 3aT0JIOBKOBY YACTUHY TErd AJd 3aJaHHA KOAYBAHHA CUM-
BoJiiB UTF-8 i HasBu moxymenTa «Po3KJjaa ypoKiB», a B TiJIO JOKyMeH-
Ta — 3aroJoBoK 1-To piBHA «Poskjsan ypokie Ha II cemecTtp». 36epe-
JKiTh qokymeHT y manmi CanT 3 imenem (aiina index.html i meperyisabTe
pesyJsbTar y Opaysepi.

HonmaiiTe TabaUIIO 3 PO3KJIAAOM YPOKiB (IMB. PUCYHOK) Y CBOEMY KJIaci.



< § 28. OnpautoBaHHA 3BYKOBUX JaHUX

Poskxan ypokis Ha II cemectp

MoHeginok BiBTOpOK Cepepa YeTtBEp N'aTHMUA
IHdopmaTuka IcTopisa YKpaiHu
Di3nka leorpadisa
leorpadisa Qdisunka
Anrebpa IHpopmaTuka
bionoria YKpaiHcbka MmoBa
YKpaiHcbKa nitepaTtypa |DiskynbTypa

MepernAHbTe Miit Gnor Mpi3BuLe, im'a, Knac

5) V¥ kiaiTuHKax i3 HasBaMHU [OBOX IIPEAMETIB YCTAHOBITHL KOJIIp TJIa Ha
BJIACHUI BUOip.

6) Ilig Tabawurieio momaiiTe ITOCUJIAHHS Ha CTOPiHKY OJIOTY, CTBOPEHY IIif
yac BUKOHaHHA BrpaBu 26. [{omaiiTe cBoi maHi. 36epekiTh haii.

Komn’loTepHe TecTyBaHHA

e - Buxomnaiire TecroBe 3aBranHs 27 i3 aBTOMATHYHOO
W IepeBIpKOIO pesysbraTy Ha caiTi interactive.ranok.com.ua

28. OnpaytoBaHHA 3BYKOBUX AaHUX

CmouaTKy MOKJIMBOCTI IHTEpHETY OOMeKyBaJIUCSA IMEePerIAfaHHIM TeK-
CTiB 3 imiocTpalmisgMu. 3 PO3BUTKOM KaHAJIB 3B’A3KY 3’sSBUJACA MOKJINBICTH
ImomaBaTH Ha CaliTy 3BYKOBi Ta Bimeomarepianu. Tak imdopmaliiiiHuii mpocTip
CTaB MYJbTUMEIiNHNM.

Po/b en1eKTpOHHUX MepailiHMX 3acobiB y XUTTi /N0AUHU

IcTopia mromcTBa HaJiuye He OAWH OEeCATOK THUCAY POKiB, ajie cydacHi
eJIeKTPOHHI 3acobu macoBoi imdopmarliii i sB’sa3ky 3’aBuanca y XX cT.

H.épma B YKpaiui nuBinbHa pagiocraniia 3’asuiaack y 1902 pori. ¥V 1920-x
pokax Oyj0 BUHAaiiieHO Tejie0aueHHS, a IepIiry mpodeciiiHny TeJeBi3ifiHy
TpaHcaAnio 3 KuiBcbkoro resereuTpy Oysao mpoBemerHo B 1951 porri.

(2 ) Ines mobGisbHOrO 3B’sI3KY BMHUKJA B 1943 polli, mepriuii TpOTOTUI MO-
6isnpHOro Tesedony BumpodbyBasu B 1973 pori, a 3 1993 porky mobinbHUII
3B’sI30K TIOUAB MOIIMPIOBATHCH B YKpaiHi.
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geHa B 1962 pomi amepukaHchbKuUM HayKoBIeMm [:xos3edom Jlikmaiizepom.

Y Mmipy Toro Ak mepeJsiueHi 3acobu cTaBaJii JOCTYIHIIIMMU, Y CYCHiJIbCTBI
3pocTajia poJib eJIeKTPOHHUX MemiiiHux 3acobiB. CaMe BOHU ITOUEPrOBO CTAaBaJIU
OCHOBHUM [ KepejoM iHdopMmaliii nmpo moxii y cBiTi.

Po3BUTOK MemiiHMX TEeXHOJIOTiHl KHUAA€E JIIOACTBY Iy HU3KY BUKJHNKIiB.

Ha nobymosomy pieéri BinbHUII HOCTYI IO PO3BA’KaJbHOTO Ta iHIIIOTO
KOHTEHTY 3MiHIOE ycraJsieHi (opMmu crmijkyBaHHA B cim’i. fKmio pamimie po-
IVHA Ha JO03BLJIJII HajaBaJia IepeBary akKTUBHOMY BiIIOYMHKY YW HACTiJIbHUM
irpam, TO 3apas3 IIPOBOAUTH YacC 3a eKpaHaMu HOyTOYKiB, cMapT(OHiB, IIJIaH-
IIIeTiB TOIIO.

B ocsimi MoKJIUBiCTH OI€paTMBHO OTPUMYBATH OyAb-IKy iH(@opMaIiiio
3MYIIIye IIOBHICTIO 3MiHIOBATM IIiAXOAM OO HABUYAJBHOIO IIpoIecy. $SIKIIo
pamimie JronmHa MycuJa OaraTo 3amaM’sTOByBaTu (HampukJjaazm, (OpMYJIH,
(darTm;), TOo 3apasd Ha MEPIINH IJaH BUXOIUTH YMiHHS OIIEPAaTUBHO 3HAXOAUTH
moTpibHy imdopmalliro Ta KPUTHYHO ii OIjiHIOBaTH. 3POCTa€ POJIb CaAMOOCBITH
M IUCTAaHIiHOTO OTPUMAHHS OCBiTH.

Y mopzieni 3HaAUYHO POIUIUPUJINCH MOMKJIMBOCTI pPeKJIaMyBaHHS TOBapiB:
B IHTEpHeTi MijK TPOJABIIMM TOUUTHCA 3MaraHHA 3a IOKYIIIA. bararo mo-
KYIIOK JIIOOUW 3AiMCHIOITh, He BUXOAAYM 3 momy. Hemigrorosiewiii JrrogmHi
B IIii cuTyarlii 6yBae CKJIaJHO 30Pi€EHTYBAaTHUCHA, 3POCTAE PUBUK CTATHU KEPTBOIO
maxpaiB TOIIO.

Y eupobruuiil cgepi 3’saBUIACA MOKJIUBICTH BimajIeHOTO MpPAIeBJIAIITY-
BauHdA. IIpamoBatu 3 iH(opMmariiero mMoxkHa He B odici, a Bgoma, i HaBiTh
MeIIKayYM B iHIIINA KpaiHi.

MyapTuMenifini marepianu mnependavaoTh BUKOPUCTAHHSA OJHOYACHO Ie-
KiJIbKOX BUAIB iH(poOpMaIlii, ToMy # mpaIijoBaTé 3 HUMHU JOBOAUTHCA 3a JIOIO-
MOr'OI0 PiBHUX IIpOorpaM: TEKCTOBUX i rpadiuHMX pemaKTOpiB, ayaio- Ta Bimeo-
pemaxkTopiB, IIporpam IJsd IIEPeTBOPeHHA (aiaiB 3 ogHOro (popmMary B iHIIMI
(KOHBEPTOPiB) TOIIIO.

Haji posrissHeMo neTaJibHiIIe PoOOTY 3i 3BYKOBHMMHU Ta BiJleoflaHUMU 3a
JIOTIOMOT'OI0 ayaio- Ta BimeopemakxTopa.

AypiopeaakTop Audacity

AyniopemakTop Audacity (pmc. 28.1) HaJEXKUTHL OO BiJIBHOTO
nporpamuoro 3sabesmeuenusa (Iinensia GNU GPL) i moxxke OyTu
3aBaHTAKEeHUU 3 O(iIiifHOrO caiiTa ITporpaMu 3a ITOCUJIAHHIM:
http://www.audacityteam.org/download/ Puc. 28.1
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AyniopenakTop Audacity Hagae Taki MOMKJMBOCTi: 3amuc 3BYKY 3 Mi-
Kpo(goHa abo iHIIOrO IKepesia; iMIOPTYBaHHS 3BYKOBHX NaHUX i3 (aiiaiB
pisHmX (opmMaTiB; pemaryBaHHA 3BYKOBUX [MaHUX (BUIAJIEHHSA, KOIIiIOBaHHSA
(parmenTiB); poboTa ogHOUYACHO 3 OaraTbMa 3BYKOBUMU [JOPiKKaMM; 3aCTO-
CyBaHHs Pi3HOMaHITHUX e(deKTiB A0 BuOpaHUX (PparMeHTiB; eKCIOPTYyBaHHS
pesyabrarTy B noTpioHuit dopmar (WAV, MP3 Ta iH.).

Ha pwuc. 28.2 nomaHo rosoBHe BikHO ayaiopemaxkTopa Audacity Bepcii 2.2.1.

© 0 00000 O @0

edeen 3. 4 5 2| ﬁu"wa*anlaza.uumain.amsuaan
XOO T |~ @@2g ko

LT ©e g

Sovers porz it | Uy mpnmaen | ermgns soms e | [ s maamere

=
(YL ‘Beusous .| |[DOFecmEEnaEs [FRrOCEmsEIedkE [COFUTMOEE5ETEY

Frwmian,
Puc. 28.2
Posriianemo ememenTn BiKHaA mporpamu: 1 — maHeJb KepyBaHHA; 2 —
3BYKOBa JOPiKKa; 3 — maHeJab iHCTPYMEHTiB; 4 — peryJjasTop I'ydyHOCTi 3a-

nucy; 9 — iHAWKATOp PiBHA 3ammcy; 6 — peryJdaTop I'yYHOCTI BiATBOPEHHS;
7 — BupmijgeHuun pparmMenT; 8 — maHeJb pegaryBaHud; 9 — iHAUKaTOp PiBHA
BigTBOpenHusa; 10 — 3acobu KepyBaHHs IBUAKicTIO; 11 — 1mKasia gacy.

3aJiekHO BiJ Bepcii mporpamu Ta 6a)KaHHSA KOPHCTYBada eJIeMEHTH Kepy-
BaHHA MOXKYTH OyTH DPO3TAIlIOBaHi iHAKIIe.

P> AopaBaHHs 3BYKOBUX AaHUX
Audacity opienToBaHUIT Ha pobOTY 3 KiJgbKoMa gopi:kKamu. IIpore Bigpasy
micjid 3amycKy IporpamMm po0oue ImoJjie BiKHA He MICTUTH 3BYKOBOI JOPiKKH.
Momatu 3ByKOBY OPisKKY MOYKHA:
* IILIAXOM iMIIOPTYBaHHSA 3BYKOBUX JaHUX i3 (haiima (HampukJIazi, opmMary
MP3), ckopucraBiuch KomMauaow MeHio Qann — ImMnopt — Aygio;
* 3amMcaBIIN 3BYK i3 MiKpodoma abo iHIIoro mkepesa (ZuUB. maJii).
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Sl BupHO 3 puc. 28.2, MOXKHA OJHOYACHO | Mpu3ynuHUTA | [ 3ynuHuTM | | 3anucat |
OIIpAaIlbOBYBATU KiJbKa AOPisKOK, OTPUMAaHUX
i3 pisHEX IKepes. H > B KK M ®

Ha maneni kepyBanusa (puc. 28.3) posTa-
IIIOBAHO KHOMKY AJI BMUKAHHS BiATBOPEHHS,
3amuCy Ta KePYBaHHA IMMH IIPOIlECaMU.

| BigTBOpPUTM || Ha nouatok || Ha kiHeub |

Puc. 28.3

P> 3anucyBaHHSA 3BYKY
Posriiaremo aaroputm 3amucyBaHHS 3BYKY.
1) TIlpuexnaiiTe 10 KOMIT'IoTepa MiKpo@oH i KJaalHiTh Ha iHAMKATOpPi piB-
HS 3aImucy, 100 IoYaTy CIOCTEpPe:KeHHA 3a piBHeM curHauy. Iloroeo-
PiTh Yy MiKpo()OH — iHIAMKATOP Ma€ IIOKA3aTU HASBHICTH CUTHAJY.
2) Perynarop ryuyHOCTi 3ammcy BCTAHOBITH y TaKe IOJIOJKEHHSA, 11100 3a
HaWUTYYHIIIOr0o 3BYKY PiBeHb JocAraB, 3aJIEKHO BiJi peKUMYy iHIMKAa-
Topa, mosuauku —6 gb a6o 0,5.
3) HarucHiTh KHOIKY 3anucat¥ — 3’IBUTHCA HOBa JOPisKKa U pO3MO-
YHETHCS 3aIMC 3BYKY. BUMOBTe y MiKpo()OH CBO€E MHpisBUINE Ta im’s.
4) HarucHits KHOIIKY 3ynMHWTK, 1100 IIepepBaTH IIPOIEC 3AIIKCY.
5) s mepeBipKM AKOCTI 3ammcy HATUCHITH KHOIKY BigrBopuTtu.
SKmio mocaimoBHO 3amucaTu KijgbkKa ()parMeHTiB, BOHU
posTalryioThcsa Ha oxHin mopiskii. I11o6 momicTuTy parmMeHT
Ha OKpPeMYy [IOPisKKY, HOTPiOHO MmiJ Uac HATHMCKAHHS KHOIKU ITJA' /'

3anucat yTpuMyBaTH HATHUCHYTOM KJjasimry Shift. Ql Hl*

Kuonku nanesi iHcTpymeHTiB (puc. 28.4) H03BOJIAIOTH BU-

OpaTu peXuM PoOOTU 31 3BYKOBOIO HOPiskKoi0. PosrisHeMo ix Puc. 28.4
IpU3HAYEHHA.
I — BUOMpaHHA (parMeHTa 3BYKOBOI AOPiskKU. DPparMeHT IJA IIO-

MaJBIITUX Omepalliii BUOMpAaoTh IIepeTATyBaHHAM 0e3mocepefHbo Ha 3BYKOBii
mopiskii. Jasa saificHenusa OijbItocTi omeparltiii (HanmpukKJank, BUJIYYEHHS
¢dparmenTa) moTpibHO, 111060 BUOpaHMWI (PparMeHT MOUYMHABCA Ta 3aKiHUyBaBCH
B TOUKAX NEePeTHHY XBUJi 3 0cbOBOIO JiHiero. Ile mosBosige YHUKHYTHU IIOABU
Y 3BYKOBOMY CUTHAJIi TMOTPiCKYBaHHS TicJid BUKOHaHHA oneparii. [asa msoro
cain, BuOpaBIIyu (pparMeHT MUIIEI0, HATUCHYTH KJasiiny Z.

ﬂ Ha pwuc. 28.5 moxkasano posta-
| mIyBaHHA IOYATKY BHUIiJIEHOTO
. (parmenTa 10 (BUIAZOK a) Ta
i a 6

micasa (BUIaZoOK 0) HATUCKAHHSA
KJasimmi Z. Puc. 28.5

[ITo6 BumamuTu 3aiBMH (parMeHT 3BYKOBOI JOPisKKH, HOr0O CJIifi BUMIi-
JUTH, HATUCHYTHU KJasimy Z, a jwuire moTiMm — KJjasimry Delete.
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. ... Qe
Ilanens pemaryBaHHS, OKPiM KHOIOK JJIA 3BUYHUX OIEpaIliii: §\ — BU-
pisaru, Iﬁ — CKoOIIiloBaTu, Ij — BCTaBUTH, KN\ — CKacyBaTHu, »~» — IIOBEP-

HyTH, Mictutsb me a8i: 4l — samumuru Tinbku mosmauene, WHY — saminurn
BHUJiJIeHEe THIIIEIO.

A Toro mo6 mos3HaumTu, Ae Oyae BcTaBjeHO (parMeHT i3 Oydepa 00-
MiHy, CJIiJ KJAIIHYTHU IIOTPiOHe Miclle Ha 3BYKOBiii HOpisKIri.

-E" — 3MiHIOBAaHHA OOBigHOI. Y IIbOMY pPeXHMi Ha 3BYKOBIHl JOpixKIri
3’ABJAIOTBCA 00Bimmi JiHil, AKi 703BOJIAIOTH KepyBaTU I'YUYHICTIO OKPEeMUX Ii-
JSHOK (pparmeHTa. SIKIO KJIAIIHYyTH OOBifHY JiHil0, HA Hifl 3’ABJSAETHCA Ke-
pyBajJibHA TOUYKA, MEPETArYIOUN SIKY PeryiaiioTh I'yuHicTb. Jlogaioun mOTPiOHY
KIJIBKiCTh KepyBaJbHUX TOYOK, MOKHa c()opMyBaTH OaKaHy IIOCJIiJTOBHICTH
3MiHU TyuHOCTi. 3aliBy KepyBaJIbHY TOUKY MOKHA BUJIYUUTHU, IEPETATHYBIIU
il 3a MeXKi 3BYKOBOI HOPiKKHU.

O 1ua puc. 28.6 mokasamo opmy o6Biz-
HOI, OTpUMAaHy 3a JOIOMOTOI0 TPhOX
KepyBaJbHUX TOYOK, 3a AKOI IIPO-
TATOM Tepmux 15 CeKyHA T'yYHiCTh
He 3MiHIoeThbedA; Big 15-1 o 35-1 ce-
KYHAU — HaApPOCTa€; IMOTiM IIBUIKO
3MEHIIYEThCA TPUOIMBHO O ITOYAT-
KOBOT'O PiBHA.

| 06BigHa niHia | | KepyBanbHi Touku |

Puc. 28.6

Q — macmradyBanua. [1{o6 geranbHiIIEe PO3IIAHYTH 300pakKeHHSA 3BY-
KOBOI XBMJII Ha 3BYKOBi#l HOPiKIli, JOCTATHHO B IITbOMY PEKUMI KJIAITHYTH
Ha HHOMY. Ilpm KokHOMY KJjamaHHi MaciiTad spocratume (puc. 28.7). IITo6
3MEHIIIUTH MACIITa0, CJIif KJAIHYTH Ha 3BYKOBi#l MOPiKIli IpaBoi0 KHOIIKOIO.

ho b

Puc. 28.7

BucoTy mopiskku MOKHA 3MiHUTH, MEPETATHYBINU i1 HUMKHIN Kpain.

/’ — 3MiHIOBaHHA XBMJi. SIKI0 36iabInuTy MacmiTab Tak, Imo6 OyJI0
BUAHO KpallKM, OTPUMAHI IIiJ Yac AUCKpeTusalii, sKi mosHaualoTh 3HAUEHHS
piBHa curHany (puc. 28.7, 8), TO B IIbOMY PeXHUMi IIi KpalKku MOKHa Ilepe-
MillTyBaTy, KOPUTYIOUMN APiOHI HEmOiKU.
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Po3gin 4. MynbTumepgiliHi Ta rinepTeKCToBi AOKYMEHTU }

pisHAETHCA Bif cyciguix. IIpm mpociyxoByBaHHI IIe cipmii-
MaTUMeThCA AK OgUHWYHE IMOoTpickyBaHHA. Ciin 30igbmrnTu
maciiTab i B pe;KuMi 3MiHIOBAHHS XBUJIi MEPEeTATHYTHU TOU-
Ky J0 piBHsA, OJM3BKOI'0 [0 PiBHIB CyCimHiX TOYOK.

Puc. 28.8

4 — 3cys y uaci. Ileii pesxuM NpHU3HAYEHO AJIA IIePeMillleHHS OKPeMHUX
JIOPi?KOK BIIPaBo ab0 BJIiBO, TOOTO IJis 3MiHEHHS MOMEHTY MOYATKY iX 3ByYaH-
HA. Tak i3 KiTbKOX ()parMeHTiB MOHTYIOTH 3BYKOBY KOMIIO3UILifO.

P> 3ByKOBi epekTH
Jlo 3BYKOBUX MaHUX MOKHA 3aCTOCOBYBaTu e(eKTH (3MiHEHHs I'yYHOCTI,
BiJIyHHSA, TOBiJIbHE 3racaHHS YM HAPOCTAHHS, YCYHEHHS IIyMiB, 3MiHEHHS
IIBUAKOCTi), KOMaHAM BUKJUKY AKUX 3i0paui B meHio Epektn. BoHu mosBoss-
IOTh PEryJaoBaTA YaCTOTHUIH CKJIaJ 3ByKOBOI'O CUTHAJY, 3MiHIOBATH TEMII Ta iH.

Ilix yac MOHTYBaHHS KOMIIO- 44,0 450 460 470 480

3umii 3 KiJIbKOX B3BYKOBUX S

IOpisKOK  3aebisbIirioro  0Oy- W
Bae MOTPiOHO 3abesmeuyBaTu
OJaBHUU IIepexin: sracaHHd

e

TYUYHOCTi OfHiel mopisKKU 3 on-
HOYACHUM HAPOCTAHHSM I'yYHO-
cTi igmroi (Ha puc. 28.9 — Bifx
45-1 no 47-i cexyHnau).

Puc. 28.9

I[ITo6 mocArTHM MJIABHOTO MEPexomy, IMOTPiOGHO:
1) y pexumi 3cyBy B uaci posTalryBaTH JOPisKKH 3 HaKJaJaHHIM;
2) BUAIJIUTH CIOiJBHY YaCTUHY IIEPIIOi AOPiKKM Ta BUOpaTHM KOMAaHIY

meH0 Edektn — [oBinbHe 3racaHHs;

3) BUIIINUTHU CHiBHY YaCTUHY OPYroi JOPisKKM Ta BUOpaTM KOMaHIY

meHI0 EdpekTn — loBinbHe HapoCTaHHA.

Binbmricts edeKTiB 3aCTOCOBYIOThCA OO 3BYKOBUX TaHUX He Bimpasy, AK

BUOpaHO KOMaHAY, a HOTPeOyIOTh 3aJaHHA 3HAUEHDb IIEBHUX IIapaMeTpiB y mia-

JIOTOBOMY BiKHi.

Konu BuHMKae morpeba 3MiHUTH BHCOTY TOHY (DOHOTPAMM, IIiJITOTOBJIEHOI

panimre abo orpumaHoi 3 IHTepHETY, TO ITOCTATHBHO:

1) immopryBatu daiin (Hampukiaaz, Gopmary MP3) B Audacity;

2) BubOpatu KomMaHIy MeHIO EpekTn — 3miHa BMCOTU TOHY;

3) y miasoroBomy BikKHi 3MiHa BMCOTW TOHY y moJie [1iBTOHM yBeCTU YUCJIIO
OiBTOHIB, Ha sKe CJiJ 3MiHUTH BHCOTY TOHY;

4) HaTUCHYTU KHOIKY [apas3g.
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P> 36epexeHHA 3BYKOBUX faHUX

Axio poboTy Hag mpoekTom B Audacity He 3aBepiiieHo, TO ¥oro HeoOXigHO
36epertu (Komauzga meHio Qann — 36epertn npoekr). Ilicasa saBepilieHHsS CTaH-
IAapTHOTO AiaJjiory B IIAIllli, 3a3HaAueHill KopucTyBaueMm, Oyme CTBOpeHO (aii
dbopmary lMNpoekt Audacity (.aup) Ta manky 3 ¢aiiaaMu 3BYKOBUX JAaHUX.

Kinnesuii pesyabTaT poOOTH IIOTPiOHO eKCIIOPTYBATH B OAMH i3 (popmaTis,
AKI TigATPUMYIOThCA 1HIMUMU ITPOTPAMAaMU.

1) BubGparu Komauzy Qann — Ekcnopt — ExkcnoptyBatu Ak MP3;
2) yumsy BixkHaA EKCNOpT 3BYKOBUX JaHWX BUOpaTH mapaMeTpyu KOLYBaHHS
dopmary MP3 (puc. 28.10).

Mapametpy popmaTyBaHHsA
Pexum 6itool yactoti: O LWabnoH @ 3miHHa O YcepeaHena O Crana

AKicTb: | 2,170-210 K6/c v |

3MiHHa WBUAKICTb: | LBnaka V|

Pexxum kaHanis: @ 3'egHare crepeo O Crepeo O lMpumycoBe eKCropTyBaHHSA Y MOHO

Puc. 28.10

Axicts (6iTpeiiT) 192 K6/c BBasKaeTbCs BUCOKOM. 3a BUKOPUCTAH-
HA 3MiHHOTO OiTpelTy pisHi HiJISHKN 3BYKOBOI JOPiKKH KOLYIOTLCS
3 pisHoio sAKicTi0o. Tomy 3ByuamHs (paiija B IiJIOMY CIPUAMAETHCA
AKicHIiImMMM, HiK (paiija TaKoro K pos3Mipy, aje 3i crajauMm GiTpeiTOM;
3) BuOparum manky Ta iM’s Qaiiia misa 30epeskeHHsa; HATUCHYTH 36epertul.

3ajsie;kHO Bif opmary, V SAKUN BUKOHYETHCA EKCIIOPTYBAaHHSA, MOMKYTh
IOJaTKOBO 3’ABJIATUCSA OiaJIOTOBi BiKHA AJIA YTOUHEHHS IlapaMeTpiB.

P> Po3milieHHA 3BYKOBOro BMiCTy Ha Be6-CTOPiHL
Hia Toro 1mo0 3BYKOBHU ()parMeHT MOKHA OyJI0O BBIMKHYTM W IIpO-
cayxaTu IIig uyac meperisany BeO-cTopinku, mo ii HTML-komy ciix momatu Ter
<audio>...</audio>. HaBemeuwuii mani ¢gparmMeHT Kony y BiKHI Opaysepa Oyxe
BimoOpaskeHUil TaK, AK IOKasaHo Ha puc. 28.11.
<p>[licHA y BMKOHaHHI YuHiB 10 Knacy:</p>
<audio controls>
<source src="song.ogg">

<source src="song.mp3"> 0:00 / 0:00 o) c——@
Baw 6pay3sep He MigTpUMye enemeHT
. . .p y3ep ATPUMY Puc. 28.11
<i>audio<i>.
</audio>
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PosrigHeMo CTPYKTYpyY IILOTO Tery: mapameTp controls 3abesmeuye BuBe-
IeHHs eJIeMeHTIiB KepyBaHHs (IYCK, I1aysa, I'yUYHICTh); TeraMHu SOUrCe OIHMCAHO
3BYKOBi (aiisu (mapameTp src 3agae im’sa ¢aiiia; BiATBOpeHO Oynae IepIiuii i3
daiiris, gopmar gKoro miaTpuMye Opaysep); TEKCT, PO3MIIIEHUI MicJid Iepe-
JiKy (aiinaiB, Oyae BUBEIEHO, SIKIIIO Opaysep He migTpumye Ter <audio>.

- MuTaHHA AnA camonepeBipku

1. §Ki ocHOBHiI MOKJIMBOCTI HAJAIOTh ayAiopemaKkToOpu?

. SfxuMu cmocobaMu MOYKHA JOAATH B IMPOEKT 3BYKOBi mami?

. Onumrites mocaifoBHICTE 3amucy 3BYKY 3 MiKpodoHa.

ITosicHiITL, mpU3HAUEHHS Pi3SHUX PEKUMiIB pPoOOTH ayaiopemakKTopa.
IlopiBusaiiTe pesyabraTu omepaitiit 36epertv npoekT Ta EkcnopTtyBatu.
fAxuii Ter mpusHAUYeHO OJIA PO3MIIEHHS 3BYKOBUX JaHMUX HA camTi?

.

ouhwN

@) Bnpasa 28
-4 PP IlizroryBaTu 3ByKOBUiI (DparMeHT i BeG-CTOPIHKY IJIsi OOYOJIiKyBaHHA.
m ) Banycrith Audacity. 3anuiriTe 3a KOIOMOroo MikpodoHa peueHHA abo
iMmopTyiiTe paiiyi, 3aIPONOHOBAHUIN yumTeseM. Buiryure 3aiiBi maysu
Ha TOYAaTKy i B KiHIII 3ByKOBOI AOpiskKH, 3ajummubIiu mo 0,5 c. CtBo-
piTh y BiacHil mammi manky O6pobka 3ByKY, 30epe:kith (daitn Aypiope-
ZJaKTop.aup.
2) BubepiTh KOMaHAy MEHIO
EdekT — BignyHHA.
Harucuites kHOUIKY TecT,

EdekT "BignyHHA"

100 mpociayxaTtu e(pexT. Bosaipun (3 2 o —

3MiHiTE OKpeMi mapamer- Flanepsam sarpamess (i | 10 Sk’

pH, II[Opasy IIPOCIYXOBY- e 0 E H—e—

IOUN Pe3yabTaT | Docnatinesiin (%) 50 =

(puc. 28.12). | Hoswi rorn (56 w0
3) 3polbiTh CKPUHIIOT BiKHA Biicori okt 39: w H—A0

edpexry (kaasimmi Alt+ |

+PrtScr) i 36epexirs ioro |

y daiiai window.png
y mamii O6pobKa 3ByKy.
3acTocyiiTe edexT (KHOI-

Mpi3Buwe im'a, Knac

Puc. 28.12
kKa lapa3p).
4) EkcnopryiiTe 3ByKOBi maHi y manky CalT (quB. BOpaBy 27) CIOYaTKy
mo daina sound.mp3, a morim — sound.ogg. IlapameTrpu eKcmopTy

BuOEpiTh Ha CBill posdcyn. 3aKpUiTe 3BYKOBUII pemaKTop.
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5) V¥ TekcroBoMy pemakTopi cTtBopiTh HTML-moxymeHT 3a 3micTom i BuU-
TISSO0M, AK Ha puc. 28.12. 36epe:xkitsd y manmi CanT ¢aiia 3 imenem
sound.html. IlepernaabTe pe3yabTaT y BiKHI Opaysepa.

6) V¥ mokymemnrti index.html (zuB. BupaBy 27) momailiTe mocuJIaHHSA Ha CTO-
piaky sound.html. 36epeskirs (aiin i 3aBepIriTs poboTy.

@ Komn’toTepHe TecTyBaHHA
Bukonaiite TecroBe 3aBHaHHA 28 i3 aBTOMATUYHOIO

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

§ 20, OnpautosanHsa BigeogaHmx

Y 8 kiaci Bu ompallbOBYBaJIM Bimeomarepiaju 3a JOIOMOIOI IIPOCTOIO
BimeopenakTopa. IIpoTe icHyOTH mporpaMu 3 MIUPIIIUMU MOYKJIUBOCTSIMU.

Bigeopegaktop OpenShot

BigeopemakTtop OpenShot (puc. 29.1) HaJIeXUTH OO BiJIbHO-
ro mporpamHoro zabesmeuenHsa (idimeusia GNU GPL). Orpuwma-
T OCTAHHIO BepCilo IporpamMm MOYKHA Ha odQimitHoMy caiTi P
https://www.openshot.org Puc. 29.1

Ha pwuc. 29.2 zo6paskeno BikHO BimeopemaxTopa OpenShot Bepcii 2.4.1.

1 — maHesb
iHCTPYMEHTIB;

2 — (alisu IPOEKTY;

3 — BJIACTHBOCTI;

4 — mepexonu;

5 — uyacosa IIKaJa;

6 — momepenHil
Teperysam;

7 — edexTu.

Puc. 29.2

Ileperarymouu Meki, MOKHA 3MiHIOBATH BiTHOCHI po3Mipm YacTUH BiKHA.
Komauau mento Burnag — [llepernagv m03BOJIAIOTH IIEPEMUKATU MiK IIPOCTUM
1 po3MIMPEeHNM IIOAAHHAM CepefoBUIIla IIPOrpaMu.
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Etann pob6oTtu Hag npoekTom

P> 1. CTBOpEHHA MPOEKTY

Bigpasy micasa samycky BimeopemaxTop OpenShot rorosuit mo Toro, o6
posmouaty pobOTy HaJ IPOEKTOM.

A iMmopryBaHHA [0 NpoeKTy daiiaiB i3 ¢parmMeHTamMu, 3 AKUX CKJa-
JaTuMeThbCsAd MaiOyTHi# (piabM, mMOTpiOHO:

1) BuGparu xKomauxmy menio Qann — Imnoptysatn dannu;

2) vy BikHI, 110 BiAKpHETHCA, BiAMIyKaTu Ta BUAIAUTH (Daiiiau;

3) HaATHUCHYTM KHOIKY Bigkputu — mikTorpamm BuOpaHuxX Gaijis

3’ABAATHCA y BikHI Pannm npoekry.

30epiraTu mpoexkT 0akaHO B OKpPeMill mamiIli, OCKiJbKM B Ipoleci pobo-
T B HIi MOXYTh aBTOMATHMYHO CTBOPIOBATHCH MOJATKOBiI (hailjii Ta HaANKH.
3a xomangoo meHio Qann — 36eperT NPOeKkT BiAKpHUBaEThCA CTaHIAPTHE Bi-
KHO A7 30eperkeHHA (aiiia, a pesyabraroM € (haiiy i3 po3IMIUpeHHAM .0SP.

daiin IPOEKTy He MIiCTUThH Biieo- Ta 3BYKOBUX JAaHUX, a € 3BUUA-
® HUM TEKCTOBHM (PaiijioM, ¥ IKOMY OIIMCAHO CTPYKTYPY IIPOEKTY.

IITo6 mpomoB:kUTH POOOTY HA iHIIOMY KOMII'IOTEpi, 3ByKOBi Ta Bimeodaii-

JU CJIi TOMIiCTUTH B MamnKy 3 (aiyjioM IMPOeKTy, a MOTiM iMIopTyBaTH.
P> 2. HasawTyBaHHA Bigeopaay

Iia HamaIITyBaHHA Bifeopsany oKpeMmi BimeodparmeunTu adbo 300parKeHHS
nepeTAryIoTsh i3 BikHa (Qaniv NpoeKkTy Ha YacoBY IIKAJY.

Ha puc. 29.3 mokasaHO OCHOBHi ejleMeHTH AOPiKKHU: 1 — BUKJIUK MEHIO
JOpisKKM; 2 — iHAMKATOP HOTOYHOI Iosuilii; 3 — HasBa HOpi:KKM; 4 — BU-
KJWK MeHIO KJimy; 5 — dparmMeHT Ha JopisKIi (kiaim); 6 — uwacoBa IKajia;
7 — «BiATBOpIOBaJIbHA TOJIOBKA» (Kypcop); 8 — mapkep (auB. maJi).

Ha opwiti mopiKIi MoKHa posTamryBaTu KijgbKa (pparMeHTiB (Kiimis). Hia
3arajJbHOrO KEePyBaHHS JOPiKKAMM [OCTATHBO BUKJIWKATH KOHTEKCTHE MEHIO
Ha Has3Bi OOpiKKu ¥ BuOpaTm moTpidHy KoMmauzmy (puc. 29.4).

== [lopatn popixky Bropi
== Jonatu AOpiXKYy BHU3Y

00:00:24:07 i " 3miHuTM Ha3By AOpIXKKM

" " B fopbxxa s G, 5638986 3a6n0KyBaTH AOPIKKY

Bunyuntn popixky

Puc. 29.3 Puc. 29.4

IITo6 3MeHWIUTH TPUBAJIICTH KJiILy, JOCTATHHO IIEPETATHYTHU HOro JiBy abo
npaBy me:ky. Ille BusHauae, AKy 4YacTUHY (paiina Oyme BUKOPUCTAHO YV MPOEKTi.
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< § 29. OnpautoBaHHA BigeoaaHuXx

Komanma 3abnokyBaTi AOpiXKKY yOesmeuye KJimu Bix BumagkoBux smi. IIpo
Te, III0 JOPisKKY 3a0JI0KOBAHO, CBIAUMTH IIiKTOrpama ﬂ (3aMoOK) 0iynsg ii masBH.
IIpusHaueHHA KHOIIOK YaCOBOI IITKAaJIM: ﬁ;‘J — JojaTu IOPLKKY; o — VBiM-
KHYTH (BUMKHYTH) IMPUJUNAHHA KJIIB 0 MapKepiB, KiHIIB iHIIMWX KJIiMmis,
Kypcopa TijJ yac mepeTATryBaHHS; % — imcrpymenT Jle30 (npu HaBeleHHI Ha
KJIiI BKas3iBHUK HaOyBa€ BUIVIALY HOXKa, a ITicJd KJAIlaHHS KJIII pospisaeTbcs

Ha JIBa KJIinn); Y — momatu Mapkep (BiH IosHauae IIeBHY ITO3MITiI0 HA UaCOBiii

mKaJIi); ﬂ@ »ﬂ — mepefTH [0 HOIEPeIHBOrO a60 HACTYIIHOTO MapKepa.

p> 3. AHiMyBaHHSAI B/IaCTMBOCTElN 306paKeHHs

Sk Bimomo, BimeomaHi ABJSAIOTL CO0OI0 IIOCJIIJOBHICTH OKpPEMUX Kalapib.
OpenShot 103BOJIsIE HaJAINTYBATH IIOCTYIIOBY 3MiHY BJIACTHBOCTEH KAaapiB
(ackpaBocTi, poamipiB Torro). s BuOpaHOi BJIACTMBOCTI CJIifi mOAaTH Tak
3BaHi K.I0406i Kadpu, Ha AKUX 3amaTH il 3HaueHHA. Ha mpomiskHHX Kajgpax
3HaUeHHsA IIiei BJIaCTUBOCTI Oyme oOuMcIeHe aBTOMATHYHO.

Axmo BikHO BnactmBocTi BimcyTHE, HOro BMUKAIOTh KOMAaHIOIO
® KOHTEKCTHOTO MEHI0, BUKJMKAHOIO Ha OJHOMY 3 KJIIITiB.

(1) Homamo Ha okpemi mopiskku aBi (ororpadii Ta
po3TaIlryeMo Tak, 00 iX moKas HaKJaJaBCs
B yaci Ha gekigbka ceKyHI (puc. 29.5). Takum
YHOM, IIepIrna 3 ¢ororpadiii mpoTAroM AesTKO-
ro Jacy 3aKpHUBa€ APYTY.

HamamTyemo aHimarriro mpos3opocTi Imeprrroi
dororpagii. [asa mporo moTpibHO:

1) ycTaHOBUTH KypcOp Ha IIOYATKY IIOKA3y

npyroi gororpadii, ax Ha puc. 29.5;

2) BuOparu kiain i3 meprmoro (ororpadiero; REAEEIE LI TERRE

Puc. 29.5

3) vy BiKHI BJIACTHMBOCTEN BHUKJIMKATU KOH- 1,00
TEeKCTHEe MEeHI0 Ha PAAKY [1po30opicTb i Bu- BcraHosuTy KnlodoBwin kanp
OpaTu KOMAaHAY BCTaHOBWTM KIOYOBUIA Bupanuty kniouosuit kanp
kagp (puc. 29.6). Puc. 29.6

Hassy BiacTuBOCTi Oyme BUAIJIEHO 3€J€eHUM TJIOM, a Ha HUKHBOMY Kpai

KJIiy 3’IBUTHCSA 3ejIeHa PHCKa — II03HAUKA KJIIOUOBOI'O Kajpa;

4) yCcTAaHOBUTH KypCOp Ha KiHIIi mokasdy mepriroil gororpadii;

5) 3pobuTtu; 3HaveHHs mpos3opocTi piBHuM 0. Ilpu mpomy Oyze aBTOMA-
TUYHO JOAAHO Ife OAVH KJIOYOBUI Kazp.

Temep mim wac mepersany mepira ororpadis IIOCTYIIOBO 3HUKATUME,

a HaTOMICTBH 3’ABJIATUMETBHCS IpPyTra.
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Homaroum KJIIOUOBI KaApu [JiA iHIIUX BJIACTUBOCTEH, MOYKHA OTPUMATH
HalipisHOMAaHIiTHIIII BimeoedeKTH.

IJIs HaBeIeHUX y TaOJIUIII BJIACTHUBOCTEM:

BnactmBicTb Mosopot Macwrab X Macwrab Y
lNoyaTKoBe 3Ha4YeHHA 0 1 1
KiHueBe 3HaueHHA 90 3 3

Tenep mix uac meperiany mepiia gotorpadisa 30iJbITyBaTUMEThCA BTPUUI,
obeprarumeThbcsa Ha 90° i moCTymoBO cTaBaTuMe IIPO30POIO.

IlnaxoMm momaBaHHA KJOUOBUX KaApiB MOMKHA aHIMyBaTH BJIACTUBOCTI

He jgurre Qororpadiii, aje i BigeodparMeHTiB.
P> 4. fopgaBaHHA nepexoais

IIparforoun 3 IPOCTUM BiJleOpefaKTOPOM, B BiKe HAJIAIIITOBYBAJIU Iiepe-
xonu Mixk cycimHiMu Kiaimamu. B OpenShot Taka MOMKJIMBICTE TeX €, TPUUOMY
mepexi MOJKHA He JIUIINle HOAAaBaTH, a ¥ KepyBaTH HOro mapamMeTpaMu.

SKIOI0 y mpoeKTi KiJbKa DOPisKOK, TO Ha KiHIIEBOMY BiZieo B KOKEH MO-
MEeHT dYacy Oyae BUIHO KaIpu Tiei, sKa poaTallloBaHA y CHOHCKY HalBHIIIeE.
IlnmaBuuii mepexim Bii OOHOTO KJIIy OO iHIIIOTO OTPUMYIOTH, KePYIOUM IPO30-
picTiO OKpeMHUX OiJAHOK KaIpy.

Q Sxmo gBa kiainu momictuTu Ha OmHY [ Knin1 | [ TMepexip | [ Knin2 |
IOPisKKY TaK, 100 BOHU HaKJaJaJuCh,
TO MiX HuMH OyJe aBTOMATHUYHO IOHA-
HO Tepexij i3 IOCTYIOBUM 3MEHIIIEHHAM [ : :
SICKPABOCTi mepIroro 3 KJiaimis (puc. 29.7). Puc. 29.7

Y BikHi lNepexoan mMokHA BuOpaTw iHIINI BapiaHTH Tepexomy BiJ OZHOTO
KJiny mo immoro. I11o6 ckopucratucs BuGpaHUM BapiaHTOM, HOTO IIiKTOrpamy
3 BikHa [lepexoan cainm meperdarTu Ha mepmuil i3 aBox KJiimiB. Ilpm mpomy
KJIinu He 000B’SI3BKOBO PO3MIIIIyBATH Ha OHINM JOPisKIIi.

PesynbraTom mepexony, K i B mpuKJanai 3, € 3MeHIIIEHHSA
0 HYJIsA ACKPAaBOCTi mepIirnoro 3 KJimiB. IIpore 3a BUKOpHCTaHHA
BapiaHTiB i3 BikHa [lepexoan sAcKpaBiCTh 3MiHIOETHCA HEPIBHO-
MipHO Ha BCi¥l IO Kaapa: IIBUAIIE 3HUKAIOTh MiIAHKMN Kal-
pa, AKUM BiATIOBialOTh CBiT/IiIm Hinaukm Mmacku (puc. 29.8).

Imonmi mepexifn i3 mMeBHUX HPUUYMH MOKe BimOyBaTuCs «Ha-
BIIAKW»: CIIOUATKY 3’ABJAETHCA KajJp i3 APYyroro KJimy, moTim
TIOCTYTOBO BiTHOBJIIOETHCA Kalap i3 MepIIoro KJimy, a maJji mpo-
moB:xkyeTbea Apyruin Kiain. Ilo Toxi morpidHO 3pobuTu?
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Y TakomMy BUOAAKYy CJil 3MiHUTH HAOPAMOK IIePexXOoAy Ha IMKaJi uJacy,
BUOpABIIIN B MOr0 KOHTEKCTHOMY MeHI0 KoMmauay OO6epHeHuI nepexig.

Mo mporpamMm MOKHA OJATH BJAacHI mepexomu. [yia 1mboro mOTPiOHO:

1) migroryBaTtu 3a momoMorom rpagdiuHOro pemakTopa MaJIIOHOK-MAacKy
dopmary PNG, JPG, SVG Toro;

2) 30epertu 300paKeHHA B IAOKy OJid Macok (HAIPUKJAL, Y CHUCTEMi
Windows — y manky \transitions\extra, 1110 € B mamiii 3i BCTaHOBJIEHOIO
IIPOrpaMoio).

ITicia samycky BimeopemakTopa BJIacHI mepexomu OyAyTh MOCTYIHI mJIsd

BUKOPUCTAHHSA IIOPAJ i3 THMH, 1110 OyJU BCTAHOBJEHI pasoM i3 mporpamoio.
p> 5. HasawTyBaHHA 3BYKOBOro CynpoBoAy

3BYKOBI (paiiyiu OJis CyIIPOBOAY Bifieo CJIif iMIIOPTYBaTu A0 IPOEKTY, AK BiKe

OyJI0 oIl1caHo, a MOTIiM JoJaBaTH Ha AOPiKKM TaK caMo, SK BiJeodparmMeHTH.
fAx i B Audacity, mo6 s3MiHMTH TpHBaAJIiCTh 3BYyUaHHA KJilly, HOTPiGHO
MEepeTATHYTU Horo mpaBuii abo JiBMii Kpail Ha 4acoBifi ITKaJi.
Komaungu KepyBaHHSA 3BYKOM 3i0paHO B KOHTEKCTHOMY MEHIO KJIIITy:
* koMmaupga [yyHicTb — YBecb knin — [losaBa (yBecb Knin) 3abesmneuye mias-
He HapOCTaHHS T'yYHOCTI BiJfl ITOBHOI THIII HA MOYATKY A0 MaKCHUMAaJb-
HOT'O PiBHA B KiHIIi;

* xoMmaHga [yyHictb — KiHeub Kniny — 3HUKHeHHA (MOBiNbHe) 3abes3neuye

3racaHHs T'yYHOCTi HPOTATOM OCTaHHIX 3 CEKYHJ 3BYYaHHS TOIIO.

BrHacai ok BUKJIUKY IIUX KOMAaH] Ha 3BYKOBOMY KJIiMi 3’ABJIAIOTHCS KJIIO-

yoBi Kaapu. SIKITO0 KOMaHJ KOHTEKCTHOI'O MEHIO HeIOoCTaTHbhO, MOKHA AOJaTHh
BJIACHI KJIIOYOBi KaapuW ¥ aHIMyBaTH BJIACTUBOCTI 3BYKY.

p> 6. flogaBaHHA TUTpIB

o Tutpi [ -EI
BigeopemaxTop OpenShot Bubosit it

IO3BOJIAE JOoJaBaTU MO0 Bimeo
THTPH PISHUX THMIE: 3euyail- - R TS E—
Hi Ta AHIMOBAHI. o "slgeosamansoska
Turpu — 1e TexcT i/abo '
300paskeHHs, SAKiI HakJazma- :
I0OTbCA Ha OCHOBHe Bineo. ipim sl T Husts baitnss| maintitles
3BuuaiiHi THUTPU [goza- o i S
IOTH 0 TPOEKTY KOMAaHIOIO "
MeHIO Tutpn — Tutpn.
Taxkox TUTPU MOKHA [10-
maTu y diaJIoTOBOMY BiKHIi
Tutpu (puc. 29.9). Haa mporo
mOTPiOHO BHMKOHATH TaKi mdii: Puc. 29.9
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1) BuOpaTum mabJOH Ta BOMCATH TEKCT TUTPIiB y BIiATOBigHI moid;

2) 3a moTpebuW 3MIiHUTH HIPUPT, KOJIHLOPHU TEKCTY i TJIa;

3) Bmumcaru im’s (aiinga, mig axum Qaiia TUTPiB Oyae 30eperkeHo B IPO-

eKTi, 1 HaTuCHYyTH KHOHKY Save (36epertu).

Ilicna nworo y Bikui Qainn npoekty 3’aBuTheA HmikTorpama ¢aiiiza ¢op-
mary SVG i3 3asHaueHUM iMeHeM, y sIKOMY 30epeskeHo cTBopeHi Tutpu. Paiin
CJi momaTy Ha OOPisKKY B TOMY MicIi Bimeopsany, me MaioOTh OyTH THUTPH.

BiactuBocTti TuTpiB (po3Mipu, ACKpaBicTh, poO3TAIlyBaHHS), AK i peIITy
00’eKTiB, MOKHa aHiMyBaTu, gocATaOuy OaskKaHOTO edeKTy. Ko y BikHI
TuTpn HaTuCcHYTH KHOONKY CKOPMCTATUCb AOAATKOBMM PeAakTOpPOM, TO IJIA OiJIbII
JIETAJIBHOTO PelaryBaHHA TUTPIB BiAKPUETHCA BiKHO TrpadiuHOro pemaxTopa.

P> 7. EKcnopT pesysbTaty y Bigeodaiin

Ilicoia 3aBepIieHHA MOHTAXKy BiZleopAny, 3BYKY Ta TUTPIB IIPOEKT eKc-
IOPTYIOTH y MOTPiOHUMH Bimeodopmar. 3a xomanmgoio Paiin — EkcnopTyBaH-
HA Bile0o BiAKpHMBaeThcA OiajioroBe BiKHO, Y SKOMY MOKHa BuOpaTu Iapa-
MeTpu MaMOyTHBOTO Bimeodaiima: im’sa ¢aiina, masax, dopmar, pos3Mipu
Kazapa, AKiCTb TOIIIO.

Ilicna maTuckaHHA KHOIKU EKCNOPTYBaHHA BifeO MOUYMHAETHCA OIPAIIOBAH-
HS TPOEKTY, IMOTiM y IiJbOBi# mamii 3’aABiasAeTbCcS Bimeodaiis.

Po3miweHHA Bigeo Ha Beb6-cTOpiHL;

A Toro 1mo6 miAroTOBJEHUI BifeodparMeHT MOKHA OyJIO YBIMKHYTH
i mpocayxaTu mim vac meperaAny BeO-cTopiHKM, mo ii HTML-Komy ciaim momarm
Ter <video>...</video>.
dparMeHT KOAYy IJd IHOJaBaHHS Ha BeO-CTOPIHKY BiKHAa Ieperyisgy Bimeo-
dparmenTy mMae Takuii hopmar:
<p>flcKpaBi MOMEHTU HaLlLOl NoJopPOXi:</p>
<video controls="controls">
<source src="video/myfilm.mov">
<source src="video/myfilm.mp4">
<source src="video/myfilm.webm">
Baw 6paysep He nigTpumye Ter
<i>video</i>.
</video>
Pesynbrar y BikHi Opaysepa Oynme ImpuoIms-
HO TaKuUM, K HaBemeHo Ha puc. 29.10.
Posrisimemo geTasbHiIIe CTPYKTYpy Tery <video>:
* mapameTp controls 3abesmeuye BUBEIeHHS eJeMEHTiB KepyBaHHsS Iiepe-
IVIIZOM Bizeo;

AcKpaBi MOMEHTM HalLoi NOJOPOXi

Puc. 29.10
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TeramMm SOUrce ommcaHO onmH abo OinbIrme BimeodaiiniB. Ilapamerp src
3anmae im’a (aia. BinTBopeHo Oyne mepmuii i3 daiiaiB, popmMar AKOTO
migTpuMye Opaysep;

TEeKCT, PO3MiIlleHuii y KOl IIicjisg mmepesiky Qaiimis, Oyme BuUBeIeHO,
AKINO Opaysep He miagTpuMye Tery <video>.

@) MNutaHHA ana camonepeBipku

1.

.

ounnh,WN

fAxi BikHa MmicTuTh BikHO BimeopemarxTopa OpenShot?

fAxi eranmu BKJIOUae poboTa Hana BigeompoeKToM?

A iMmopTyioThe (aian g0 IpoeKTy?

fx cTBOpUTH BIACHUI MIAOJIOH AJIS IEPeXOomy MisK KJimamu?
OnunriTh IOPALOK JOAaBaHHS OO BiZeopsny THUTPIB.

fK BUKOHYIOTH €KCIIOPT IIPOEKTY A0 Bimeodaiima?

Bnpasa 29

=

44
1)

2)

3)

4)

5)

6)

Komn’loTepHe TecTyBaHHA

ITinroryBatu BimeodparmenT i Be6-CTOPIHKY AJiA HOro OmyOIiKyBaHHs.

CrBopiTh y BiacHiit mammi manky O6pobka Bigeo. CkomiroiiTe mo Hel
Bimeo- Ta aygmiogaiiim 3 manKwu, 3a3HAueHOI BUMTEJIEeM. 3aIlyCTiTh
OpenShot. ImmopryiiTe daiiau 10 mpoekTy. 36epe:kiTs mpoeKT y (aiiri
BineopenakTtop.osp y 1miii camiit mamiri.

HopmatiTe BifjleOKJIinM Ha ITKAJy Yacy, IPWHAWMHI JBa 3 HUX PO3TAIIly-
BaBIIIM Ha ONHIN MOPLMKIL IJIsI OTPMMAHHS aBTOMATHUYHOIO IIEPEXOIy.
s pemiTu KJIINIB HAJAIITYHTe HNEPeXOoau 3 KOJEKITii.

Ha mouaTtky Bimeopsaay momaiiTe TUTPH 3 HA3BOKIO Bifeo, a B KiHII —
3 BJIACHHMMU IIPi3BUINEM Ta iM’IM, KJIACOM i HA3BOIO IIIKOJIH.
Excnopryfite Bimeomani B manky CaniT (auB. BmpaBy 27) cCIOYaTKYy [0
(daitna video.mp4, a motim — video.mov. ITapameTpu eKCHOPTY BUOEPIiTH
Ha CBili poscyn. 3akpuiiTe BimeopemaxTop.

Y TekcTroBOMYy pemaxTopi (HampukJazm, bnokHoT) cTBopite HTML-moky-
MEHT HIPuOJIN3HO TAKOro 3MicTy I BUINISAAY, sIK HaBegeHo Ha puc. 29.10.
30epexkirs y mammi Cant (aiia 3 imemem video.html. Ileperimsiabpre pe-
3yJbTaT y BiKHI Opaysepa.

YV mokymenti index.html (qus. BupaBy 27) momaliTe MOCHJIAHHS Ha CTO-
piEky video.html. 30epexxirs (aiia i 3aBepiriTs pPodOTy.

BuxkonaiiTe TecToBe 3aBmanHHa 29 i3 aBTOMaTHUYHOIO
IepeBipKoIo pes3yabTaTy Ha caiiti interactive.ranok.com.ua
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§ 30. EproHomika y Beb6-gu3saiHi.
MpocyBaHHA Beb6-cauTiB

Hayka, sxa BUBYae 0COOJIMBOCTI AisIABHOCTI JIOAMHU 3 MeTOH 3abesme-
YyeHHs 11 e(peKTUBHOCTI, 0e3IleKu Ta KOM@MOPTY, HA3MBAEThCA €ProHOMiKOIO.

EnemeHTH eproHomiku y Beb6-gu3aiHi

CaiiT, AKMM 3pPyYHO KOPUCTYBATUCS, CIIOHYKAE BiABigyBaua MOBEpPHYTHUCH
mie pas. PosrisgHeMo, Bifl AKX caMe MOMEHTIB Iie 3aJIe’KUTh.

CaliT meperisamalOTh Ha eKpaHi, ToMy, ZoOupamuu OU3aiiH, CJIiJ Bpaxo-
BYBaTH OCOOJIMBOCTI COPUNHATTA JIOAUHOIO BisyasbHOI iH(popMmarlrii. 3assuuait
CTOPiHKM caliTa meperysfaioTh 3TOpU AOHU3Y i 3JIiBa HaIpaBo, TOMY HalBaiK-
auBimy indgopwmartiito ciaig posmimnrysatu Bropi. CTOpiHKY 3 BEJIUKUM 00CATOM
iH(popMarlii mOBMHHI MaTu YiTKy CTPYKTYpPY i He MiCTUTH 3aiiBUX €JIEMEHTiB.

CanTtn ana Kopuctysadis 3 0cob6/MBumu notpebamu

ITomupeHHss KOMIT'IOTEPiB Ta MiJBUINEH-
Hs AKOCTi 3B’IBKY PO3KPUJIO HOBi MOXKJIMBOC-
Ti 1as aomel 3 ocobmuBuMu nmorpedamvu. Jlisa
oci6 3i 3HMIKEHUM CJIYyXOM abo THUX, XTO He
BOJIOZIi€ 1HOBEeMHOI0 MOBOIO, CTaHYTh Y Haromi
CcyOTUTPU — TEKCTOBUIU CYHpOBif YHU3Y BiK-
Ha meperiany Bimeo (puc. 30.1).

IITo6 momatu cyoTUTpH, MOTPiIOGHO miATO-
TyBaTU TEKCTOBUU (haily creriiajbHOTO hopma-
Ty VTT, a moTiMm y Ter <video> BKJIACTU OJUH
abo Oinbpire TeriB <track> (mo omHOMY mJIs
KOXKHOI 3 MOB, AKMMU AOCTYIIHI TUTPN).

@ ajin mytitles_uktt:
WEBVTT

00:01.000 --> 00:05.000
bypxnusa piuka (TuTpm npoTArom nepwmnx 5 cekyHg)

00:10.000 --> 00:13.000
TuTpn MOXHa 3anucyBaTtu B fieKinbKa pAAKiB.
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®parmenT HTML-¢aiina, B AKOMY OO0 BiZieo JOAAIOTHCA TUTPHU 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="en" label="YkpaiHcbka">
</video>
Posriaremo geaxi arpubyTtu Tery <track>: src (000B’sa3KOBUil aTpubyT) —
mrsax go daina dgopmary VIT 3 Turpamu; srclang — ABOOGYKBEHHWIT KOA MOBU
TutpiB (Uk — yKpaiHchKa, en — amriilicbkka, de — wHimenbka, ru — po-
ciiicbka Toiro); label — masBa MOBUM I BUBEOEHHS B CIKUCKY OJIA BHOOPY;
default — osmaka moBu, siKa Oyme BUKOPHCTAHA, SIKINO KOPHCTYBAdY HIiUOTO He
3MiHioBaTuMe. [{omycKaeThecs JIMIle B OMHOMY 3 TeTiB <track>.
Caiir mae OyTH OITUMiB0BaHUU IJisi KOPUCTYBAHHS JIIOAbBMU 3 IIOPYIIIEH-
HAMHU 30py a00 Ha eKpaHaxX PisHUX Po3MipiB (3a0e3meueHUN pPe:KMMOM 3MiHEH-
Hs MacIiTaly Ieperjisdly CTOPiHKHK) 60e3 BTpaTu (PyHKIIOHAJIBLHOCTI.

MowykoBa onTuMmisauia Ta NpocyBaHHA Beb6-calTiB

IIT06 ca¥iT cTaB HMONMYJSAPHUM, BiH MOBUHEH YaCTO 3’SBJATHCH Ha IEPIITNX
CTOpiHKAaX i3 pesyapTaTaMu IONTYKOBUX 3aIUTIB, a MaTepiaju OHOBJIIOBATUCH.

ITomryxoBa ontumisaiisa, abo SEO (auri. Search Engine Optimization), —
Ile HaIPAMOK ifAJBHOCTi, METOI0 AKOT0 € IIiABUINEHHS IIOJIOXKEeHHS caiiTa
B pesyJibTaTaX IIOMIYKOBUX 3amnuTiB. Ilicisa Toro sk caiiT omy0JiKoBaHO B Me-
peki, Horo ciim momaTu B IIOMIYKOBY CHUCTEMY, AKa IIPOiHAEKCYE CalT, IIPO-
aHaJi3ye #oro BMicT i BHece JaHi IMpo HAIIOBHEHHSI y CBOIO 0a3y HaHUX.

@) MNutaHHA ana camonepeBipKu

1. IIlo Take epromomika?

. SxuMu crmocobaMy MOYKHA MiZKPECIUTH CTPYKTYPY BebO-cTOpiHKu?
. fx momatu TUTpPHM 40 BiZeo, PO3MIiIllEHOro HA BeO-CTOPIiHILI?
Onutirith Po3TIAHYTI aTpmuOyTH Tery <track>.

IITo pobuTh cail'T AOCTYHHIIIUM IJIA JIOAEH i3 MOPYIIeHHAMHU 30py?
IITo Take «IIOITyKOBa ONMTHUMil3allis»?

.

oOUuAWN

@) Bnpasa 30

b

PP Iomaru cyOTUTPH OO Bimeoposimka Ha Be6G-CTOPIiHIT.

) Bigxpuitte B Gpaysepi ¢aitn video.html iz mankm Cait (auB. BmIpa-
By 29). IlizroryiiTe B TEKCTOBOMY IPOIlECOPi TaOJHIII0O HaBemeHOI
CTPYKTYPHU i, Ieperiasgaiouy Bifeo, 3aIlIMIIiTL 3a 3pasKoM, SAKi cyo-
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Po3gin 4. MynbTumepgiliHi Ta rinepTeKCToBi AOKYMEHTU }

TUTPU B AKi TPOMiKKM yacy OyayTh mokasaHi. IligroryiiTe He mMeHIme
HizK 5 cyOTuTpiB. 30€perkiTh JOKyMeHT y (aiiai 3 imenem TuTpw.

Moyatok KiHeub TekcT
00:02 00:05 Mw Bupywaemo B noxia!
00:08 00:12 Mepwwnin npusan

2) CkormiroliTe TabINIIO, 3ayCTITh TEKCTOBUI PeIaKTOpP i BcTaBTe (ppar-
MeHT. 3MiHITh TEKCT TaK, 1100 CTPYKTypa Biamosimasa gopmary VTT
(nuB. mpukJanm). 30epexirs Qaiia 3 imenem titles_uk.vtt y mammi Canr.

3) Bigkpuiite Qaiin video.html i momaiire mo Tery <video> Ter <track
src="titles_uk.vtt" srclang="uk" label="YkpaiHcbka">. 36epe:xiTh (aii.

4) OHOBiTHL CTOpPiHKY B Opaysepi. IleperianbTe Bimeo Ha BeO-CTOPIiHII.
IlepekonaiiTecs, 10 TUTPU MTEeMOHCTPYIOThCA. BHeciTh 3minu mo daiina
titles_uk.vtt, 36epe:xiTh ii0oro, OHOBITH CTOPIHKY i mepeBipTe pesyJbTAaT.

5) 3pobiTh 3HIMOK eKpaHa, HAa AKOMY BUIHO Bifieo 3 TUTpaMu y BiKHi
Opaysepa Ta BiKHO TE€KCTOBOTO pefaKTopa 3 (pailjsoM TUTPiB.

(i? Komn’toTepHe TecTyBaHHA
A BuxomnaiiTe TectoBe 3aBmanua 30 i3 aBTOMaTHMYHOIO
m: IepeBipKoI0 pesdyabTaTy Ha cairi interactive.ranok.com.ua

W MpaKkTn4yHi poboTH

P> MpaktuuHa po6ota 6. OnpautoBaHHA 3BYKOBUX AaHMX
3aBOaHHA: CTBOPUTHU 3BYKOBUI (pparMeHT i3 BUKOPHCTAHHSIM IOTOBOIO i ca-
MOCTifiHO 3aIMCaHOrO 3BYKOBOT'O Marepiay.

P> MpakTuuHa pob6ota 7. OnpautoBaHHA BigeoaaHux
3aBAaHHA: CTBOPUTH Bifeo()parMeHT i3 BUKOPUCTAHHSIM II€PEX0iB, TUTPAMU
PiBHMX THIIIB Ta 3BYKOBUM CYIIPOBOIOM.

P MpakTuuHa po6oTta 8. Po3pobka npoctoro Be6-caiita
3aBAaHHA: CTBOPUTY BJIACHUH CAWUT 3a 3aaHOI0 TEMOIO.
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Komn’toTepHuit C/1I0BHUK

basa gaHnx — ynopsaakoBaHa CYKYIIHICTh JaHUX PiSHOTO TUITY, AKi Bifo-
OpakaloTh CTAH O00’€KTiB IEBHOI IpeaMeTHOI raJjysi Ta 3B’sI83KM MiK HUMH.

IHTepHeT peyel — CyKyIHIiCTBH (hiBMUYHUX TPUCTPOIB — «peueil», AKi ocHa-
IeHOo 3acob0aMu NMpUMMAaHHA I IepemaBaHHsa indopmarii Ta mig’eguano mo Iu-
TEPHETY.

IHbopmauiiHa 6e3neKa — CYKYHOHICTh 3aXOMiB [Jisl 3aXUCTy MaHUX Ta
inopmaIriiinoi cucTeMu BijJ, BUIIaAKOBUX a00 HAaBMHCHUX IIOIIKOMKEHb i He-
CAHKI[IOHOBAHOT'O JIOCTYIIY.

IHbopmauiiHa mogenb — omuc 06’eKTa (ABUIMA, MPOIECYy), AKUN BHUKOPHC-
TOBYETHCSA 3aMiCTh OPHUTIHAJY IIiJl Yac AOCIimKeHHA i MicTUTh iH(MoOpMAaIlifo IIpo
IesKi BasKJWBi A IIHOTO AOCJIiIMKEHHsS TUIIOBI PHCH Ta BJIACTUBOCTI 00’€KTa.

IHpopmauiiiHa cucTemMa — CYKYIIHICTH B3a€MOIOB’A3aHUX 3aco0iB i MeTozmiB
3milicHeHHsa iH(opMaIitHUX IIPOIIEeCiB.

Komn'iotepHa mogenb — imdopmariitina mopeab, peajiisoBaHa 3a IOMO-
MOT'0I0 IIPOrPaMHOI'0 cepenoBuinia (TeKcToBoro abo rpagiumaoro pemaxkropa, pe-
IaKTopa Ipe3eHTallill, cepeloBUIlla ITPOrpaMyBaHHA Ta iH.).

MaremaTnyHa mofenb — TIIepesik BXiZHUX DAaHWX, Pe3yJbTaTiB, AKi II0-
TPiOHO OTPHMMAaTH, Ta MaTEeMATUYHUX CIiBBiJHOIIEHb, AKi BHPaKaiOTh 3B’SI30K
MiK BXiJHMMUN JaHUMU Ta HEOOXiTHUMU pe3yJabTaTaMMU.

MopenioBaHHA — OOCHiIKeHHS O0’€KTiB MIJIAXOM IIOOYAOBU Ii BMBUYEHHS
IXHIX MomeJei.

HelpoHHa mepexa — iHdopMmariiina cucrema, 3JaTHA JO HaBUYAHHS.

MowykKoBi cuctemn — IMOBHiCTIO aBTOMATW30BaHI MexaHisMu, AKi Iim-
0OKO CKaHyIOTh yci 3amaHi cepBepu (BiAKPHUTI /g CKaHYBaHHA) i 30MpaOTh
iHgekc — iHdopmairiio mpo Te, 10 i Ae (Ha AKili BeO-CTOPiHII) BUABJIEHO.

Cncrtema KepyBaHHA 6a3amMu faHuUX — mporpama [Jis BBeleHHs, 30epiran-
Hs, TIONIYKY Ta ONpaI[loBaHHA AaHUX y 0asi maHux.

CopTyBaHHA AaHUX — 3MiHeHHA PO3TAIyBaHHA PAAKIB TabiauIli B IIOPAX-
Ky 3pocTaHHA abo cmajjaHHA 3HAUYEHb IIEBHOT'O ITapaMeTpa.

Cxema gaHunx — rpadivHe momgaHHs 3B’A3KiB MiK TaOaumaMu 6as3u JaHUX.

CueHapin — Habip 3HaueHb, AKUN 3adiKcoBaHHH y maM’aTi KoMI’ioTepa
i MosKe aBTOMATUYHO MHiJCTABJATHCSA B POOOUMIT apKyII.

TymaHHi TexHonorii — posnofiseHe 36epeskeHHA HaHUX Ta/abo 00UUCIEHDb
Mi’K OKpeMHMM AUCTAHIIINHO BifIajIeHUMU ITPUCTPOAMU.

QinbTpyBaHHA AaHWX — BUJiJEHHS i3 3araJbHOrO HAOOPYy 3amUCiB mif-
MHOKUHHU, IO BiATIOBilae IIeBHUM yMOBAaM.

XMapHi TexHonorii — cyKynHicTh 3aco0iB i MeToaiB Bigmasienoro 306epiras-

HA ¥ ompamioBaHHA JaHUX.
LWTyyHni iHTenekT — imiTalisa JIFOACHKOrO iHTEJIEKTY 3a TOIIOMOT'OI0 MAIIIVH.
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